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1. OBHIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCIHHUIIVIMHBI MATEMATHKA

1.1. MecTO IUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbI:

Yueonags  aucuoumiauHa MATEMATUKA  saBugercas  o0fA3aTelIbHOM — 4YacTBIO
0011100pa30BaTEeIbHOrO IMKJIA TPOrpaMMbl MOATOTOBKUA CHEIUATMCTOB CPEJIHEr0 3BEHA B
cootBercTBUU ¢ OI'OC 1o cnenuansHoctr 27.02.04 ABTOMAaTH4YeCKHE CUCTEMbI YIIPaBJIeHUSA

1.2. Ilesu U IUIAHMpPYeMble Pe3yJbTAThl 0CBOCHUS AN CHUIINHBI:

1.2.1. eas IMCHMIIMHBI.

Pabouas nporpamMma npenHazHadyeHa JUIsl MU3yYEHHUS MAaTEMATUKU C LEJBI0 Pealn3aluu
0o0pa3oBaTeNbHONW MPOrpaMMbl CpeAaHero olmiero oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
obpazosanus no [ITICC3.

Conepxanue TpOrpaMMbl  00II€00pa30BaTeNbHONW  JUCIMIUIMHBI  «MaremMaTuka
HaIlpaBJIEHO HA JOCTH)KEHUE PE3yJIbTAaTOB €€ U3yUeHHsI B COOTBETCTBHM ¢ TpeboBaHusaMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJIbTaThl OCBOEHHS 0011e00pa3oBaTeIbHOIM
JUCHHUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Conepxanne OOJ.3. «MaremaTuka» HamnpaBI€HO Ha pPAa3BUTHE YHHUBEPCAJIbHbBIX
y4eOHBIX IeHCTBHH, (POPMUPOBAHHE IMYHOCTHBIX, METAIIPEIMETHBIX U IMPEIMETHBIX PE3yJIbTaTOB
®I'OC COO, a Takke ob6mmx xommereHumii DPI'OC CIIO cnemmansHocTH 27.02.04
ABTOMaTHYECKHUE CUCTEMBI YIIPABICHUS

IIpodeccnonajbHble KOMIETEHIUH.

[1K1.Opranuzanuss mnpocThIX pabOT MO TEXHUYECKOMY OOCIYKMBAHHIO U  PEMOHTY
3JIEKTPUUECKOTO U 3JIEKTPOMEXaHUUECKOT0 000py10BAHUS.

[1K1.4 CocTaBisiTh OTYETHYIO TOKYMEHTALMIO 10 TEXHUYECKOMY O0CIIY)KMBaHHUIO U

PEMOHTY 3JIEKTPUYECKOTO U IEKTPOMEXaHUYECKOr0 000py10BaHHUS.

I[IK 2.3. IlporHo3upoBaTb OTKa3bl, OIpPEAEIATh peCypchl, OOHapyX uBaTh Je(EKThbI
AIIEKTPOOBITOBOM TEXHUKU

1K 3. Opranuzanus 1esTeIbHOCTH MPOU3BOACTBEHHOTO MOApa3AeIeHUS

1K 3.1 YyacTBOBaTh B INIAaHUPOBAHUU PAOOTHI IEPCOHATA TPOU3BOICTBEHHOTO

MO/Ipa3/iesICHNUS.

I1K 3.2 Opranu3oBbIBaTh pabOTy KOJJIEKTUBA UCIIOTHUTEIEH.

1K 3.3 AHanu3upoBaTh pe3ysbTaThl AESTEIbHOCTH KOJUIEKTUBA UCTIOTHUTENEH.

[1K4. TexHuueckoe OOCITYXHBaHHE CIIOKHOTO SJEKTPUUYECKOTO M 3JIEKTPOMEXaHUYECKOTro
000py/10BaHUs C 3JIEKTPOHHBIM YIIPABIICHUEM.

[1K 5. OcBoenue BUJI0B pabOT MO OAHOM MM HECKOJBKUM MpodeccusM pabodux, JOKHOCTIM
CITyKallluX.

OO0mme KOMIETEHUNH
OK 01. Bei6upats criocoOsI perieHus 3a1a4 npodeccuoHaaIbHON AesITENFHOCTH MPUMEHUTEIIBHO
K pa3JIM4HbIM KOHTEKCTaM
OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEJICTBA TOMCKA, aHATIN3a U UHTEpIpeTallii HH(OpMaLny,
U MH()OpPMAIIMOHHBIE TEXHOJIOTHUH JJIS BBIIOJIHEHHUS 33124 NPO(hecCHOHAIBHOM JesITeIbHOCTH.
OK 03. IInanupoBaThb W peain30BbIBaTh COOCTBEHHOE MpodeccHoHaTbHOE U JUYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B MPOECCHOHATIBHON cdepe, HCIOoIb30BaTh
3HaHUA N0 PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaLlUAX.

OK 04. DddexTnBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaHIE.

OK 05. OcymecTBisITh YCTHYIO M MHUCbMEHHYK0O KOMMYHHUKAIIMIO Ha TOCYJIapCTBEHHOM S3BIKE
Poccuiickoit ®denepanuu ¢ y4eToM OCOOEHHOCTEH COIMAIBHOIO M KYJIbTYPHOTO KOHTEKCTa
MEXPETUTMO3HBIX OTHOIIEHUH, MPUMEHSATh CTAHIaPThl aHTUKOPPYIIIMOHHOTO MTOBEICHUSI.

OK 06. IIposBIsATH rpa’kJaHCKO- NAaTPUOTHUYECKYIO MO3ULINIO, AEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE TPAJUIMOHHBIX OOIEYeIOBEYECKUX IIEHHOCTEH, B TOM UYHUCJIE C y4ETOM
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rapMOHHU3AIMU MEKHALMOHAIBHBIX W MEXPEIUTHO3HBIX OTHOIICHUW, MPUMEHSATh CTaHAapThI
AHTUKOPPYILIUOHHOIO IOBEIEHUSI.

OK 07. CopmelicTBOBaTh COXPAaHEHUIO OKPYKAIOIICH Cpeibl, pPecypcocOepekeHHIO,
NPUMEHSATh 3HAHUSA OO0 W3MEHEHUH KIMMaTa, NPUHIMIBI OEpexIMBOrO IMPOU3BOJICTBA,
3¢ (HeKTUBHO AeMCTBOBATH B UYPE3BHIYAMHBIX CUTYAIIHSIX.

JIMYHOCTHBIE Pe3yJIbTaThI
JIP 01 Poccuiickyto rpaxaaHCKyH0 HMJEHTUYHOCTb, MATPUOTHU3M, YBAKEHHE K CBOEMY Hapony,
4yBCTBa OTBETCTBEHHOCTH nepen PoauHon, ropaoctu 3a ¢cBoM Kpaid, cBoro Ponuny, npouuioe u
HACTOsIIee MHOTOHAIIMOHAJILHOTO Hapoa Poccun, yBaxkeHHne rocy1apCTBEHHbBIX CUMBOJIOB (Tep0,
¢uar, TUMH).
JIP 02 I'paxk1aHCKYIO TIO3UIMIO KaK aKTUBHOT'O M OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa W OOS3aHHOCTH, YB@KAIOUIETO 3aKOH U
MPaBOIMOPAIOK,  OOJAJarolIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIIETO TPaJAWIMOHHBIE HAlMOHAJBHBIE M OOIIEYENIOBEYECKHE T'yMAaHHCTUYECKHE U
JEMOKPAaTUYECKUE LIECHHOCTH.
JIP 04 CdhopMuUpOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTyp, a TaKkKe
pa3uyHbIX (POPM 0OIIECTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B IMOJIUKYJIBTYPHOM MHUPE.
JIP 05 CdopMupoBaHHOCTH OCHOB CaMOpa3BUTUSI W CAMOBOCIHTAHHUS B COOTBETCTBHH C
0OLIEYEIOBEUECKUMU LIEHHOCTSIMU W HJIealaMU TPaKJaHCKOTO O0OIIEecTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOM JESITEILHOCTH.
JIP 06 TonepaHTHOE CO3HaHME M TIOBEJEHUE B IMOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMH JIIOJIbMU, JOCTUTATh B HEM B3aMOIIOHUMAaHMUsI, HAXOIUTh
o0mme 1enu M COTPYIHUYATh ISl MX JOCTHKEHHS, CIIOCOOHOCTh IMPOTHUBOCTOSITH HICOIOTUU
JKCTpEeMH3Ma, HallMOHAIM3Ma, KCeHO(POOUH, TUCKPUMHHALIUN TIO0 COLUAIbHBIM, PEIUTHO3HBIM,
pPacoBbIM, HALIMOHAJIBHBIM MPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSM.
JIP 07 HaBbIKM COTpYIHUYECTBA CO CBEPCTHUKAMHU, AETbMH MJIQJIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIEeI0BATENbCKOM, IPOEKTHOM U IPYTUX
BUJAX JEATEIBHOCTH.
JIP 08 HpasctBeHHOE CO3HaHHE u MOBE/ICHNE HAa OCHOBE YCBOEHHUS
00111e4eI0BEYECKUX [IEHHOCTEH.
JIP 09 T'oToBHOCTH M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CamMoOOpa3oBaHUIO, Ha
NOPOTSDKEHUM BCEH JKU3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpEepbIBHOMY OOPa30BaHHUIO Kak
YCJIOBHIO YCTICIIHON MTPO(PECCHOHAIIBHON U 00IIIECTBEHHOU JIEATETLHOCTH.
JIP 10 DcreTnyeckoe OTHOLIEHHE K MUPY, BKIItOYast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLIEHUH.
JIP 11 IlpuHATHE W peanu3alUio LEHHOCTeH 370poBOro M 0Oe30macHoro obpasa KHU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/10POBUTEIBHON
NeSITeIbHOCTbIO, HENPHUIATHE BPEIHBIX MPUBBIUEK: KYpPEHMs, YHOTPEOJIEHUS aJKOIoJs,
HapKOTHKOB.
JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K (U3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYrHX JIOJeH, YMEHHE OKa3bIBaTh
NIEPBYIO TOMOIIIb.
JIP 13 Oco3nannbiii BeIOOp Oyayiiei mpodeccru 1 BO3MOXKHOCTEH peamu3anui COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOIIEHHE K MTPO(ECCHOHANBHOM 1eATeIbHOCTH KaK BO3MOKHOCTH y4acTUs
B PELLEHUH JINYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATILHBIX MPOOIIEM.
JIP 14 CdopMHUPOBaHHOCTh HKOJOTHYECKOTO MBIIIJICHNS, MOHUMAHHUs BIHSHUSA COLMAIBHO-
HKOHOMUYECKUX MPOILECCOB HAa COCTOSHUE MPHUPOJHON M COIMAIBHOM Cpenbl; mpuoOpeTeHue
OIIBITA 3KOJIOTO-HAIIPABJIEHHOM J1€ATENBHOCTH.
JIP 15 OTtBeTcTBEHHOE OTHOLIEHHE K CO3/IaHHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO MNPHUHSATHUSA
LIEHHOCTEN CEMEUHOM KU3HH.

MeTtanpeaMeTHble pe3yJibTaThl




MP 01 YMmeHue caMoCTOATENbHO ONPENEATh LENH ASSITEIbHOCTA U COCTABIISTH IJIaHbI
JESATEIIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JIEATEIbHOCTh; UCII0JIB30BaTh BCE BOZMOYKHBIE PECYPCHI JUISl TIOCTUKEHUS [TOCTaBICHHBIX LEIei
U peajn3aluy IIAHOB JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaLIUsX.
MP 02 YmMmenue npoayKTUBHO OOIIATHCS U B3aMMOJICUCTBOBATh B IIPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATD MO3UIUU APYTHX YIACTHUKOB JIEATEIBLHOCTH, 3PPEKTHBHO
pazpemaTh KOHQIUKTHIL.

MP 03 Bnasenue HaBbIKaMH [TO3HABATEIBHOM, y4eOHO-UCCIIE0BATENIECKOM U TPOSKTHOM
JESITeIbHOCTH, HaBBIKaMU pa3pelieHus mpo0ieM; criocoOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX
METO/I0B IMO3HAHUSI.

MP 04 I'0TOBHOCTB M CIIOCOOHOCTH K CAMOCTOSTEIHbHON HHPOPMAIMOHHO-TIO3HABATEILHOM
JeSITeIbHOCTH, BIIaJICHUE HAaBbIKAMH MOJTYYeHHs] HE0OX0AUMOI HHPOpMAIK U3 clloBapei
pa3HbIX THUIOB, YMEHUE OPUEHTUPOBATHCS B PAIMYHBIX UCTOYHUKAX WH(OPMAITUU, KPUTHYECKU
OLICHUBATh U UHTEPIIPETUPOBATH UH(POPMALIHIO, ITOTYHAEMYIO U3 Pa3IMYHBIX UCTOYHUKOB.

MP 05 YmeHue ucronb30BaTh cpeicTBa MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
B PEILICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 337124 C COOJII0IEHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKN 0€30MaCHOCTH, TUTHEHBI, peCypcocOepekeHus, TPABOBBIX
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM OE30MacCHOCTH.

MP 06 Ymenue onpenensTb Ha3HaAUE€HUE U (PYHKIIUU Pa3IMYHBIX COLUATbHBIX UHCTUTYTOB.

MP 07 YMmenune caMoCTOSATENbHO OLICHUBATh U IPUHUMATh PELLICHUs, ONPEIEIAIOIINE CTPATETUIO
MOBEJICHNUS, C YUETOM I'PaKIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH.

MP 08 BnaneHnue sa3bIKOBBIMU CPEJICTBAMHU — YMEHHUE ICHO, JIOTUYHO U TOUYHO U3J1araTb CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJIEKBATHBIE 3BIKOBHIE CPEACTBA.

MP 09 Bnagenue HaBbIKaMH MO3HABATEIBbHON peQIEKCHMM KaK OCO3HAHMS COBEPIIAEMbIX
JEHCTBUI M MBICIMTEIBHBIX IIPOLECCOB, X PE3Y/IbTATOB U OCHOBAHUM, TPAaHUI] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPEICTB X JOCTHXKCHHUS.



Oo0mue

OK 01. BpeiOupars crnoco0s]
perIeHus 3aay
podeCCHOHATLHON
NEeSTEIbHOCTH MPUMEHUTEIEHO
K Pa3JINYHBIM KOHTEKCTaM

JIMYHOCTHBIC M MeTanpeAMeTHbIE
B gactu Tpy10BOrO BOCIIUTAHHUS:

OCO3HAaHUE LI ECHHOCTH

TOTOBHOCTh K TPYAY,
MacTepcTBa, TPYIOTHO0HE;
TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTH
TEXHOJIOTUYECKON W COIMAJIbHON HAIlpaBICHHOCTH,|
CIIOCOOHOCTH HHULIUUPOBATH, IJIaHUPOBATh H
CaMOCTOSITEIILHO BBIIIOJHATH TAKYIO JICATEIBHOCTB;
UHTEpEC K Pa3InYHbIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
OBnaneHue YHUBEPCATbHBIMU
IIO3HABATCIIbHBIMU I[eI>'ICTBI/I$IMHI
a) 0a30BbIC JJOTHYECKUE JICHCTBUS:

CaMOCTOSITEIILHO bopmynupoBaTh 7
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpuBaTh ed
BCECTOPOHHE; yCTaHaBJIUBATh CYIIECTBEHHBIN
OpU3HAK WM~ OCHOBaHHWS Ui CpPaBHCHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

OTpEACNATh  [eTH  JICITeIBHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

BBISIBIISAITh  3aKOHOMEPHOCTH M TMPOTHBOPEUYUS B
paccMaTpUBAEMBIX SIBIICHHSIX;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTD, OI[CHUBATH,
COOTBETCTBHUE PE3YJIbTATOB LEJISIM, OLICHUBATH PUCKH
MOCJIEICTBHH I€ITETLHOCTH;

pa3BUBaATh KPEATHBHOE MBIILICHUE TIPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaBbIKAMU Y4EOHO-UCCIIEI0BATEIILCKON 1
NPOCKTHON JESATeIbHOCTH, HaBBIKAMH pPa3pelICHUs]

yueOHBIMY

3aaaBaTb

JMcuMNJInHAPHbIE M MIPEeIMETHbIE

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

TOKa3aTesIbHbIC PACCYKICHUS B XOZI€ PELICHUS 3ajiay;

- YM€Th OINEPHUPOBATH IMOHATUAMU: CTEIEHb YHUCIA,
norapumM YMCIa; YMEHUE BBINNOJHATH BBIYHCICHHE
3Ha4eHUH U 1peoOpa3oBaHUs  BBIPAXKEHUH  CO
CTereHsIMM W Jorapudmamu, 1npeoOpa3oBaHUs
IPOOHO-pallMOHATIBHBIX BBIPAKEHUI;

- yMETb  ONEPUPOBATH  MMOHATHSAMHU:  PALUOHAJIbHBIE,
ppalnvoHaIbHbIE, HoKa3aTesbHbIE, CTEIICHHBbIE,
norapupMUUECKUe, TPUTOHOMETPUYECKUE YpaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;
YMETh  ONEpPUPOBATh  TMOHATHAMHU:  (DYyHKIHS,
HenpepblBHAs (QYHKIUS, NPOM3BOJHAs, IepBooOpa3Has,
OIpe/ieICHHbI UHTETpall; yMEHUE HaXOAUTb IIPOU3BOIHBIE
DIIEMEHTApHBIX  (DYHKIMM,  HCHOJB3ys  CHpPaBOYHBIE
MaTepUasbl; UCCIEI0BaTh B MPOCTEHIINX ciydasx (pyHKIIMH
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HAMMEHBIIINE
BHauUeHUs (QYHKIMM; CTPOUTh Tpa@UKd MHOTOWIEHOB C
MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHYECKOTO AaHAIU3a;
[PUMEHATh IPOU3BOJHYIO IpPU pEUIeHMHM 3aJad  Ha
NIBUKEHME; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha|
HauOOJbIINE M HAUMEHbIINE 3HAU€HUs, Ha HaxXOXKICHHE
IIyTU, CKOPOCTH U YCKOPEHUS;

-yMETb  ONEpUPOBATH  MOHATUSAMHU:  palMOHaJIbHAas
GbyHKIMSA, TOKa3aTeNbHas (YHKIMS, CTeNeHHas (QyHKUus,
norapupmMuyecKas byHKIHA, TPUTOHOMETPUUECKHE
¢byHKIMKM, oOpaTHble (PYHKIMU; YMEHUE CTPOUTH Trpapuku
M3y4eHHBIX  (YHKIMHA, HCHONB30BaTh TpapuKH  IpH

po0Jem;




BBISBIISATh  NPUYMHHO-CIICZCTBEHHBIE  CBSI3U U
aKTyaJIM3UpoBaTh 3ajady, BBIIBUIATh TI'MIIOTE3Yy €€
pellIeHNUs, HAXOUTh apTyMEHTHI JJIsl 10Ka3aTeIbCTBA
CBOMX YTBEpXKACHUH, 3aJaBaTh MapaMeTpel U
KPUTEPHH PELICHHUS;
AQHIN3UPOBATh IOJYYEHHBIE B XOJAE pEIICHUs
3aJjaud  pe3ysbTaThl, KPUTUYECKH OLIEHMBATh UX
JTIOCTOBEPHOCTb, IIPOTHO3MPOBaTh H3MEHEHUE B
HOBBIX YCJIOBUSX;
-- YMETb [IE€PEHOCUTh 3HaHMs B MIO3HABATEIBHYIO U
IPAaKTUYECKYI0 00JIACTH KU3HEIEATEIIbHOCTH;

yMETh  HMHTETPUPOBATh 3HAHUS W3  PaA3HBIX|
MPEAMETHBIX 00J1acTel;

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

- M CIOCOOHOCT, HMX HCIOJB30BAaHHUSI B

IIO3HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

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

- YMETh pelaTh TEKCTOBbIE 33J1a4M Pa3HbIX THUIIOB (B TOM
quCciIe Ha MPOLEHTHI, 10JIM U YacTH, Ha JABMXKEHHE, paldoTy,
CTOMMOCTH TOBapOB U YCIYT, HAJOTH, 33/Ja4d U3 00JacTh
yIpaBi€HUs JIMYHBIMM U CeMEWHbIMH  (pUHaHCaMu);
COCTABJISITh BBIPAKCHMsI, YPAaBHEHHs, HEPABEHCTBA M MX
CHUCTEMBI 110 YCJIOBHIO 3aJa4M, HCCIEINOBATH IOJYyYEHHOE
pellIeHre U OLEHUBATh MPaBIONOA00HOCTh PE3YIbTATOB;
YMETb  ONEPHUPOBATH  IOHATUAMM:  CpelHEe
apupmeTHyecKoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HAQYEHMsI, pa3Max, JMUCIEPCUs, CTAaHAAPTHOE OTKJIOHECHHE
YHCIOBOr0 Habopa; yMEHHE U3BJIeKaTh, MHTEPIIPETUPOBATh
nH(pOpMalLlMI0, MPEACTaBIEHHYI0 B  Tal0iaumax, Ha|
nuarpaMmax, rpagukax, OTpaXkarollyt CBOMCTBA pealbHbIX
[IPOLIECCOB M SIBJICHUI; MpEeACTaBIATh HH(OPMALUIO C
[OMOILbI0  Ta0JaMIl W JUarpamm; UCCIIEZI0BATh
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
rpadUuecKuX METOJIOB; MPUMEHATh (OPMYJIbI CIIOKEHUS U
[YMHOKEHUSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (aKTBl H
(bopMyJIBI TP PEeLLIEHUH 33J]ad;  OLEHUBATh BEPOSITHOCTH
[pETbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHbIMHU
BEITMYMHAMHU; YMEHHUE NPHUBOJUTH INPUMEPHI IPOSIBICHUS
3aKOHA OOJBIIMX YKCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

YMETh ONEPHUPOBATh IOHATUSAMH: TOYKA, NpsMasd,

[JI0CKOCTB, IIPOCTPAHCTBO, JIBYTpaHHbII yrod,




CKpEIIMBAIOIINECS IpsIMBIE, [apajuIeIbHOCTh y
[EPIEHANKYJIIPHOCTh NPSMBIX U IJIOCKOCTEH, YroJl MEXIY]|
[IPSIMBIMU, YTOJI MEXY IIPSAMOM U INIOCKOCTBIO, YIOJl MEXKAY
[JIOCKOCTSIMU, PAcCTOSIHUE OT TOYKH JO IUIOCKOCTH,
[pacCTOSIHUE  MEXKIYy MpsIMBIMH, PpAcCTOSHHUE  MEXIY)|
[JIOCKOCTSIMU

- YMETb ONepUPOBATh MOHATUSMHI: MHOTOTPAHHUK, CEUCHUE]
MHOTI'OI'paHHMKa, Ky0, napaiesenunes, pu3Ma, IupaMuaa,
¢urypa u moBEpXHOCTh BpaIllCHUS, WIMHAP, KOHYC, 1Iap,
chepa, cedeHus  (GuUrypbl  BpallleHUs, IJIOCKOCTb,
kacaromiasicss  ceppl, LWIMHApPA, KOHYyca, IUIOIIA[b)
MOBEPXHOCTU TMUPAMUIBI, MPU3MBI, KOHYCa, MHIMHIPA,
mwiomans  chepsl, o00beM  Kyba, MPSAMOYTOJILHOTO
napajuiesienune 12, TUpaMuIbl, TPU3MBIL, IIMIHHIIPA, KOHYCA,
[1apa; yMeHUe U300paxaTh MHOIOI'PAaHHUKU U TIOBEPXHOCTH
BpAIICHHUS, UX CEYCHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M D3JEKTPOHHBIX  CPEICTB;  YMEHHUE
pacrio3HaBaThb CHMMETPUIO B TPOCTPAHCTBE, YMCHHE
pacro3HaBaTh IPABUIIbHbIE MHOTOTPAHHUKHY;

- yMETh OINEPUPOBaTH TMOHATHUSMHU: JIBIDKCHHE B
[IPOCTPAHCTBE,

Mof00HbIE  (QUryppl B  IPOCTPAHCTBE; HCIOJIb30BaTh)
OTHOILICHHE

rI011a/1el MOBEPXHOCTEN U 00BEMOB MOA00HBIX (pUryp mpu
[peILICHUH 3a]1a4;

- YMeTb BBIUHCIIATH T€OMETPUYECKHE BEIWYMHBI (IJIUHA,
YTOJ1, IJI0Ia b, 00BEM, IJIOIIAb TOBEPXHOCTH ), UCIIOIB3YS
M3ydeHHbIE POPMYIIBI U METOBI;

- yMeThb ONEpPUPOBATh MOHATHSIMH: MPSIMOYTOJbHAs
cUcTeMa KOOpJIMHAT, KOOPAWHATBI  TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpa, CKAISIPHOE TPOU3BEIACHHUE, YTOJ]
MEXJY BEKTOpDaMH, CyMMa BEKTOpOB, IPOU3BEJCHUE




BEKTOpa Ha 4YMCIIO; HAXOOUTh C IOMOLIBI0 H3YyUYEHHBIX|
(dbopMy1 KOOpPIMHATBI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXy IByMsI TOUKaMU;

- YMETb BBIOMpaTh MOAXOJAINMN H3YyYEHHBIM MeToN s
[peILICHHSI 3a/1a4, pacliO3HaBaTh MaTeMaTu4eckue (akThl U
MaTeMaTHYeCKUE MOJENM B NMPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HUCKYCCTBE;

- YMEHHE IPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHN
POCCUICKON 1 MUPOBOW MATEMAaTUYECKON HAYKH;

- yMETb  ONEpPUPOBaTh  MNOHATHAMM:  PaLHMOHAJIBbHAS
¢dbyHKIWs, moka3aTenbHas (YHKIHSA, CTENeHHas (QyHKIMS,
norapupmMuyecKas byHKLIHSA, TPUTOHOMETPHUUECKNE
¢bynkuuu, obpartHeie (GYHKIHMH; YMEHHE CTPOUTH rpaduky
U3ydyeHHbIX  (DYHKIMM, HUCHONb30BaTh TpaQuUKU  IpH
M3Y4EHUHU MTPOLIECCOB M 3aBUCUMOCTEMN, IIPU PELIEHUHU 3a/1ay4
U3 Ipyrux y4eOHbIX IPEIMETOB U 3a/1a4 U3 PeaJIbHOM KU3HU]
BbIpaXkaTh OPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU;

- YMEThb OINEpPUPOBATh MOHATUSAMHU: TOXKJIECTBO,
TOKIECTBEHHOE ITpeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,)
CUCTEMa YypaBHEHUH U HEPaBEHCTB, PaBHOCWIBHOCTH
YPaBHEHHH, HEPAaBEHCTB U CHUCTEM, palMOHAaJbHBIE,
MppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETEHHbIE,
nmorapupmMuyUecKue,  TPUTOHOMETPUYECKHE  YpaBHEHMS)
HEPABEHCTBA U CUCTEMBI;

- YMEThb peulaTb YpaBHEHHs, HEPABEHCTBA U CUCTEMBI G
MOMOUIbI0 PA3JIMYHBIX IPUEMOB; peIlaTh YypaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YpaBHEHHUs, HEPAaBEHCTBA, WX CHUCTEMBbI U1 PpELICHMUs]
MaTeMaTHYeCKUX 3a/ad M 33/7a4 M3 Pa3JIM4HbIX oOnacTei
HAayK! U PEAIbHOW KU3HH;

- yMeThb CBOOOJHO ONEpUpOBaTh MOHATUSMU: JBUKEHHE)
MapajuleJIbHBIM NEPEHOC, CUMMETpPUS Ha IUIOCKOCTH U B

MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE  TOHOOUS,
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M0 100HbIE (PUTYPHI;

- YMETh pacrio3HaBaTh PaBHbIC U OA0OHBIE (PUTYDHL, B TOM|
quciae B INPUPOAE, HCKYCCTBE, AapXHUTEKType; YMETh
HCIIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS, HaXOJIHTH
reOMETPHUECKUE BETMYMHBI (JITTMHA, YTOJl, TUI0IIab, 00beM
NPy PEIICHUH 3aJad U3 APYrHX y4eOHBIX MPEAMETOB U U3
peanbHOU KU3HU;

OpUMEHATh  (OPMYJIBI  CIIOKEHHSI W YMHOXKCHHS]
BEPOSITHOCTEH, KOMOMHATOpHBIE (akTbl U (HOPMYIBI HpY|
pELICHUH 3a1a4;

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,
CKpeIIMBAIOIIUeCs  NpsAMble,  MapajuleIbHOCTh U
MEPIEHANKYIIPHOCTh MPSIMBIX M IJIOCKOCTEH, YTOJ
MEKY MPSIMBIMH, YTOJI MEKAY MPSIMOM U TUIOCKOCTEIO,
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’KaIOIIETr0 MUPA;

- YMETh ONEpPUPOBATH MOHATUSAMHU: MHOTOI'PaHHUK, CEYEHUE
MHOTOTpaHHHKA, KyO, ITapajuIesIeTuIie 1, Ipu3Ma, MipaMua,
¢durypa u MoBEepXHOCTh BpaIlE€HUs, LUJIUHAP, KOHYC, IIap,
chepa, cedyeHHUss QUTYpHl  BPAIICHUS, IIOCKOCTb,
Kacatomasicsi cdepbl, IWIMHApPA, KOHYyca, IUIOLIA/b
MOBEPXHOCTH MHUPAMUBI, TPU3MBL, KOHYCa, IFIMHIPA,
wiomanab  cdepel, o00beM  Kyba, MPSAIMOYrOJIbHOTO

napajuiejenunea, NupaMubl, IpU3Mbl, IWIMHAPA, KOHYCA,
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1apa; yMeHue n300pakaTh MHOTOTPAHHUKH U IOBEPXHOCTH
BpallleHUs, UX CEYCHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaThb CHMMETPUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPABUIbHbIE MHOTOTPAHHUKHY;

yMETb  ONEpUpPOBaTh  MOHATUSMH:  JABW)KEHHE B
MIPOCTPAHCTBE,

noo0HbIE (QUTypbl B  MPOCTPAHCTBE; HCIOJIb30BaThH
OTHOILICHHE

JI01aJIeH TTOBEPXHOCTEH M 00BEMOB MOIOOHBIX (PUTYD MPH
pELIeHNH 3aa4;

- YMETb BBIYUCIISITH T€OMETPUUYECKUE BETUUYHMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM, IUIOMAAb IOBEPXHOCTH),
MCIIOJIB3YS U3yUeHHBIE (DOPMYIIBI M METOMBL;

- YMETb ONEPUPOBATH MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOP/AWHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKaJspHOE MPOM3BEIACHHE, Yrol  MEXIy
BEKTOpAaMH, CyMMa BEKTOPOB, MPOU3BEICHHWE BEKTOpa Ha
YICIIO0; HAaXOJUTh C TOMOMIbIO H3YyYEHHBIX (GopMyl
KOOPJAWHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKITY ABYMS
TOYKAMH,

-yMeTb BBIOMpATh TOAXOJAIINN HW3Y4EHHBIH METOM IS
peleHus 3a7auy, paclo3HaBaTh MareMaTudeckue (akThl U
MaTeMaTHYECKHUE MOJIENH B MPHPOTHBIX U OOIIECTBEHHBIX
SBICHUSIX, B MHCKYCCTBE; yMEHHE IPHUBOIUTH IMPHUMEPHI
MaT€MaTHYeCKUX OTKPBITUH POCCHMCKOM M MHUPOBOU
MaTeMaTHYeCKOM HayKH.
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OK 02. Ucnonw3oBaTh
COBpPEMEHHEBIE cpencrTBa
MIOWCKa, aHanmm3a u
UHTEPIIpETau
uHpopManuy, u
UH(pOpMaIOHHBIE
TEXHOJIOTUH JIJIS1 BBITTOJHECHHS
3a1a4  TpodecCHOHANbHON
NesITeIbHOCTH

B 00iacTu IEeHHOCTH HAYYHOTO MMO3HAHMS:

-c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIQ)
pa3BUTHS HAayKH © OOIISCCTBEHHOW IPAaKTHKH,
OCHOBAHHOTO Ha JTIAJIoTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUDPE;
COBEPIICHCTBOBAHKUE SI3BIKOBOM M YHTATEIHCKOM
KYJIBTYPBl KaK CpEICTBAa B3aMMOJCHCTBHUS MEXKTY]
JIFOIBMU M TIO3HAHUS MUPA;
- OCO3HAHHME IICHHOCTH HAYYHOH JIesATEIHLHOCTH,
TOTOBHOCTD OCYILIECTBISATH  MPOSKTHYIO 7
UCCIIEIOBATEIbCKYIO JIESTSIbHOCTh HHIUBUIYAIHHO
U B TPYIIIIE.
OBnanenue YHHUBEPCAIbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:
B) pabota ¢ uHpopMaIuei:
BJIQJICTh HABBIKAMHU TOJydeHUs WHGOpMAIUU W3
UCTOYHUKOB  Pa3HbIX THUIIOB, CAMOCTOSTEIbHO
OCYIIECTBIISATh TOUCK, aHATU3, CHCTEMATH3AIUIO M
UHTEPIPETANI0 WH(GOPMAIIUU PA3TUYHBIX BUIOB H
dbop™m mpeacTaBIeHNUS;
- CO37aBaTh TEKCTHI B PA3IMYHBIX (opmarax o
y4eTOM Ha3HaueHHs HHPOpMAIMK ©  IIeNIEeBOA

y4eOHBIMY|

- yMeTh  ONEpPHpPOBATh  MOHATUSAMHU:  PaLUOHAIbHAs]
GbyHKIMSI, TTOKa3aTenbHass (PYHKIUSA, CTENeHHas (QyHKIUA,
norapupmMuuecKas byHKuus, TPUTOHOMETPUUECKUE
dbyHKuuu, obpaTHble (PYHKIIMU; YMEHHE CTPOUTH T'paduky
M3y4eHHBIX (YHKINH, NCTIOIB30BATh IPaUKU MIPH N3YUCHHH
[IPOLIECCOB M 3aBUCUMOCTEH, MpHU PEIICHUH 3a/1a4 U3 IPYTrHX
y4eOHBIX PEAMETOB U 33/1a4 U3 pealIbHOM )KU3HU; BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- yMeTh OIepupOBaThH MOHSTUSIMHU: TOXKJIECTBO,)
TOKIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEeMa YpaBHEHHMII M HEPAaBEHCTB, PaBHOCHIBHOCTH
YpaBHEHHI, HEPAaBEHCTB H CHCTEM, palHOHAJbHbIE,
MppalMOHANIbHBIE, MOKa3aTebHbIE, CTETIeHHBIE,
norapupMUUECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS,
HEPAaBEHCTBA UM CHUCTEMbI, YMETh pellaTh YpaBHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX PUEMOB;)
pelaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTPOM;)
MPUMEHSATh YpPaBHEHUS, HEPAaBEHCTBA, WX CHCTEMBI [
pelieHrs MaTeMaTH4eCKHX 3a/ad U 3a]ad M3 Pa3InyHbIX
o0JacTell HayKu U peaJibHOM JKHU3HH;

- yMeTh CBOOOJHO ONEpUPOBATH IMOHATUSMHU: JBUXKEHUE,
MapajuIeIbHBI TIEPEeHOC, CHMMETpPHUSl Ha IJIOCKOCTH U B
[POCTPaHCTBE, IOBOPOT, MpeoOpa3oBaHue  moxodus,
Mo00HbIE  (UTYpBI; YMETh pAclO3HABAaTh paBHbIE M|

ayIUTOpUM, BBIOMpas  ONTHMAIbHYI0  hopmy[TOAOOHBIC GHUIYPBI, B TOM HHCIC B MPUPOJIE, HCKYCCTBE,
MPEACTaBIICHUS U BU3YyaIu3alliu; ApXHUTEKTYPE,

- OLEHMBATH  JOCTOBEPHOCTb, JICTHTUMHOCTH ™~  YMETh HCIIOIb30BaTh TCOMETPHYCCKHE OTHOLICHHS,
MHOPMALMH, e¢ COOTBEICTBUE IPABOBbIM {HAXOIMTH TCOMETPHYECKHE BEIMYMHBI  (JIMHA, Yrol,
MOPATBHO-3THIECKHM HOPMaM; I0I1ab, 00BEM) MPHU PEIIEHUH 3aJa4 U3 APYrHX y4eOHBIX|

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

KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH B  pEIICHHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 7

OpPTraHM3allMOHHBIX  33aad  C  COOJIO/ICHHEM
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TpeOOBaHUI SPTOHOMUKH, 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
JTUYHOCTHOC pa3BuTHE,
IpeIPUHUMATETbCKYIO
NESATSIIEHOCTD B
npodeccuoHanbHON  cepe,
UCTIONIb30BaTh  3HAHUSA  I10
(¢buHAHCOBOW TPaMOTHOCTH B
pa3TUIHBIX KU3HEHHBIX
CUTYaIUAX

B obGnactu AYXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSL:

-- c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI/
STUYECKOIO MTOBEJICHNUS;

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

- OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYIyIIEro;

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

OBnaneHue  yHUBEPCAIbHBIMU
IEUCTBUSIMHU:

a) cCaMOOpTaHHU3aIIUS:

pEryiIsSTUBHBIMY

= CaMOCTOATCIBHO OCYIICCTBIIATH IO3HABATCIIbHYIO)

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

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

- CaMOCTOATCJIBHO COCTAaBJIATHL IUIAH PCHICHUS]

- YMETb ONEPHUPOBATH IOHATHUAMM: PALMOHAJIBHBIE)
UppaLMOHAJIBHEIC, [I0Ka3aTelIbHBIC, CTECIIEHHBIE,
norapupMUUECKue, TPUTOHOMETPUUYECKHE YypaBHEHHS |

HEpPaBEHCTBA, HX CUCTEMBI;
- YMCTb OIICPUPOBATH NMOHATHAMU: MHOI'OI'PaHHUK, CCUHCHUC
MHOTOTpaHHHKa, KyO, mapajuieNenumnes, npusMa, MupaMuia,
¢urypa U MoBEpXHOCTb BpAIECHUs, LUIMHIAP, KOHYC, ILIap,
cdepa, ceueHus GUrypbl BpalleHUs, INIOCKOCTh, KacaroIIasics]
chepbl, MHMIUHIpPA, KOHYyCa, IUIOMAIb IOBEPXHOCTH
MUpPaMU/Ibl, IPU3MBI, KOHYCA, LMUIMHJIPA, ITUIOMAAb Chepsl,
o0beM  Kyba,  NOpSIMOYTOJIBHOTO  MapajJiesenuIesa,
MUpaMU/Ibl, TMPU3MBL, LWIMHIpPA, KOHYCa, I[Iapa; YMEHHE
I/I306pa)KaTI) MHOT'OT'paHHUKH U MMOBEPXHOCTU BPAILICHHSA, UX
CEUeHHs OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB Y
DIIEKTPOHHBIX CPEJICTB;

- YMETb pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETH
pacro3HaBaTh IPABUIIbHbIE MHOTOTPAHHUKHY;

YMETB ONIEPUPOBATE MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA|
KOOpJMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPJIMHATH]
BEKTOpA, CKASIPHOE TIPOU3BEICHUE, YTOJI MEXKTy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOM3BEIEHHE BEKTOpa Ha YHCIIO;)
HAaXOJUTh C TOMOIIbI0 HM3YyYEHHBIX (QOPMYT KOOPAHUHATH]

CCPCANHBI OTPE3KaA, PACCTOAHUC MCKIY ABYMS TOYKAMU
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npobJeMbl C  yY4eTOM HUMEIOIIUXCS 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:

- HUCHOJb30BaTh MPUEMBI pedIIEKCUU ISl OILCHKH
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,
MHUIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATUH, 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()JIMKTBI.
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OK 04. D dextrBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBLHOCTH U
CaMOOIIPEIEIICHUIO;

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

0) coBMeCTHasl I€SITEIIbHOCTD:

- [IOHUMaTb U  UCIOJb30BaTh IPEUMYLIECTBY]
KOMaHJHOU ¥ 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
B3aMMOJEICTBUS;

- OCYLLECTBJIATh IO3UTUBHOE CTPATErMYECKOE
NOBE/ICHUE B Pa3JIMYHBIX CUTYaLUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.
OBnaneHrne  YHUBEPCAIBHBIMH  PETYJISTUBHBIMY
IEUCTBUSIMHU:

) IPUHATHE ce0s U IPYruX JHOeH:

- IPUHUMAaTh MOTHUBBI U apryMEHTHI JPYTUX JIOJEH
IIPYU aHAJIM3€E PE3YNIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE IPABO M MPABO APYIUX JIFOJIEH HA
OLIMOKH; pa3BUBATh CHOCOOHOCTh MOHUMAaTh MUP ¢
MO3ULIMH IPYroro 4eJoBeKa

- YMETh OIIEpUPOBATH NOHATUSAMU: CIy4alHBIN OIBIT U CIIy4aiiHOG
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITUS; YMETh BBIYMCIATH
BEPOSITHOCTh C  HCIOJB30BAHUEM TpapHUUECKUX  METOJIOB;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEpPOSITHOCTEH,
KoMOUWHATOpHbIE (akThl U (OpMYJIBl TPU PEUICHUH 337ay]
OLIEHUBATb BEPOSTHOCTU pEaNbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydaliHBIMH ~ BEJIMYMHAMHU; YMEHHE NPUBOJUTH IPHUMEPHI
[POSIBIICHUS 3aKOHAa OOJIBIIMX YHCed B HPUPOJHBIX U
0OIIIECTBEHHBIX SIBICHUSX

- YMeTb CBOOOIHO ONEPUPOBATH OHATHAMMU: CTEIEHB C LIETbIM
MokaszaTrejeM, KOPEHb HaTypalbHOH CTENEeHH, CTENeHb g
pallMOHAJIBHBIM ~ IIOKa3aTeleM, CTeNeHb C JeWCTBUTENbHBIM
(BeIIeCTBEHHBIM ) TIOKAa3aTeJIeM, JIOTapu(M Yncia, CHHYC, KOCHHYJ
U TAHT'€HC IPOU3BOJIBHOIO YHUCIIA;
- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMH: I'paduK (QYHKIUH,
oOpatHast GyHKIUS, KOMIIO3UIHS (DYHKIMHA, THHEHHAs QYyHKIUS,

KBaJgpaTU4Has (QyHKIUsS, CTerneHHas (QYHKIOUS C  LEJIbIM
rokaszarejieM, TPUTOHOMETpHUYecKne  (QYHKIHH, OOpaTHBHIG
TPUTOHOMETPUYECKUE byHKLUY, [IOKa3aTesIbHast y

norapudmuueckas QyHKINH; YMETb CTPOUTH IpaUKU (YHKIIHH,
BBINOJIHATH MPeoOpazoBaHmst rpaduKoB QyHKIHII;

- yMETb HUCIHOJB30BaTh TIpaduku (QYHKIUNH I U3yUYCHHUS]
[IPOLIECCOB M 3aBUCUMOCTEH IIPU PELICHMM 3aJad U3 JPYTHX|
y4eOHBIX MPEIMETOB W W3 pPEaJbHOW JKHW3HM; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEX/ly BETMUYUHAMU;

- cBOOOJHO OIEpPUPOBAaTh MOHATHUSAMH: YETHOCTb (YHKLUH,)
MEPUOTUYHOCTh byHKIUH, OTPaHUYEHHOCTh ¢byHKIMY,
MOHOTOHHOCTb ()YHKIIMHU, SKCTpeMyM (YyHKIUH, HauOojbllee U
HauMEHbIlIee 3HAYeHUS (QYHKIUM Ha [POMEXKYTKE, YMETH
MPOBOJIUTH HUCCIIE0BaHNE (DYHKIIUH;

- YMeThb HCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIUN 15
pellleHNs] YpaBHEHMH, HEPAaBEHCTB M 3aJad C IapaMeTpaMu;)

n300pakaTh Ha KOOPJIMHATHOW TJIOCKOCTH MHOKECTBA PEIICHHI
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YPABHEHUI, HEPABEHCTB U UX CUCTEM.

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;

- CIIOCOOHOCTD BOCIIPUHUMATDL PA3JIMYHBIC BUbI
HCKYCCTBa, Tpaaulliud W TBOPUYCCTBO CBOCTO W
OpPYrMX  HapoJOB, ONIYIIaTb  SMOIMOHAJIBHOE
BO3/ICHCTBHE UCKYCCTBA;

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

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

TFOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHUJAX
HUCKYCCTBa, CTPEMJICHHE IMPOSIBISATH  KadyecTBa
TBOPYECKOM JINUHOCTH;

OBnazeHue yHuBepCcalbHBIMU KOMMYHUKATUBHBIMU
IEUCTBUSIMU:

a) oO1IeHue:

- OCYLIECTBISATh KOMMYHHUKALlUM BO BceX cdepax
YKU3HH;

- pacrno3HaBaTh HeBepOalbHbIE CPE/ICTBA OOLIEHUS,
NIOHMMATh  3HAYEHUE  COLUAIBbHBIX  3HAKOB,
pacIio3HaBaTh MIPEANOCHUIKU KOH(JIMKTHBIX
CUTYallui U cMsIr4aTh KOH(DIUKTHI;

- Pa3BEpHYTO M JIOTMYHO H3J1aratb CBOK TOYKY]

3pCHHS C UCIIOJIB30BAHUCM SA3BIKOBLIX CPCACTB.

- YMETh ONEpPUPOBATh MOHATHUAMHU: CpEIHEE apUPMETUUYECKOE),
MeIuaHa, HauOoJIpIllee ¥ HAaWMEHbIIee 3HAYCHHS, pa3Max,
ncrepcHs, CTaHAapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa;
yYMEHHE W3BJICKaTh, WHTEPIPETUPOBATH  HWH(POPMAIHIO
NpEJCTAaBJICHHYI0 B Ta0iuIax, Ha JuarpaMMax, rpadukax,
OTPaXXAIOUIYI0 CBOWCTBA PEAIBHBIX MPOLECCOB U  SBJICHUI]
MPEJCTAaBIATh MHPOPMALUIO C TOMOLIbIO TAOIHII M AMarpamm;
WCCIEeOBaTh CTAaTUCTUYECKUE JAHHBIE, B TOM YHCIE O
MpUMEHEHHEM TpapUUECKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;
YMETh ONEpUPOBATh MOHATHUSMH: 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,
PACCTOSTHHE MEXy IPSMBIMH, PACCTOSIHAE MEXKY TUIOCKOCTSIMH;
- yYMETh UCHOJIb30BATh MPH PEHICHUH 33]a4 U3y4YeHHBIC (DaKTHI U
TEOpEeMbl IJIAHUMETPHUU; YMEHHUE OLIEHMBATh pa3Mepbl 0OBEKTOB
OKPYXKaIOIIEero MUpa
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OK 06. TlposBnsaTh
rpa)TaHCKO- TATPUOTHYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
O0IICUeTOBEYECKUX
[IEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHHU3AINUN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIICHHIA,
[IPUMEHSITh CTaHIAPTHI
AHTHKOPPYIIIUOHHOTO
MOBE/ICHUS

- OCO3HaHHWE  OOYyYalOIUMHCS  POCCHICKOH
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, AHTUKOPPYILIHOHHOTQ
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;

- [PUHATHE  TPAJULUOHHBIX  HAllMOHAJIbHBIX,|
00111€4eTI0BEYECKIX I'YMaHUCTUYECKUX 7
JIEMOKPAaTUYECKUX LIEHHOCTEH;

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

- TOTOBHOCTb BECTH COBMECTHYIO ICSTEIBHOCTH B
MHTEpECax IpakJaHCKOro OOILIEeCTBa, y4acTBOBATH B
CaMOYIPaBJICHUU B 0011e00pa3oBaTeIbHOM
OpraHM3alMK U JETCKO-IOHOIIECKUX OpraHu3alIHsX;
- YMEHHE B3aUMOJICHCTBOBaTb 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
NPOLIEHThI, 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 YCJIOBMIO 3aJauH,
HCCIIEI0BATH IIOJIy4€HHOE pelieHne u OLICHUBATH
[1paB0II0I00HOCTh PE3Y/IbTATOB;

*YMETh OINEpHpPOBATH MOHATHAMU: OIPEJCIICHUE, aKCHOMA,
TEOpeMa, CJIECICTBUE, CBOMCTBO,  IIPU3HAK,  JIOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYITHPOBKH; YMETh (POPMYITHPOBATH OOPATHOE
11 NpOTUBONOJIOKHOE  YTBEP)KIEHUE, IPUBOJUTL HPUMEPHI U
KOHTPIIPUMEPBI,  HMCHOJIb30BaTh  METOJ  MaTeMaTH4ecKOH
WHAYKLIAW; TPOBOJUTH JIOKA3aTEJIbHBIE PpACCYXACHHUsS IIpH
pelieHnn 3a/1a4, OLEHUBATh JIOTMYECKYIO IPaBUIbHOCTH
pacCcyKJIeHU;

- *yMeThb CBOOOTHO OTIEpUPOBATH
110CJIEI0BATENBHOCTD, apupmeTHyecKas
reoOMEeTpUUYecKasi ~ Iporpeccusi,  OSCKOHEYHO  yObIBaromias
reoMeTpUUEeCcKast IIPOrpeccust; YMETH 3a/1aBaTH
[10CJIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOUIbIO PEKYPPEHTHBIX
opmyu;

- *yMeTb BBIOMpATh MOAXOIAIIMNA METOJ JUIsl PELIeHUs 3a/1a4H;
- TNOHMMAaHHME  3HAYUMOCTH  MaTeMaTMKM B  HW3YYEHHUY
[PUPOJHBIX U OOIIECTBEHHBIX IIPOIECCOB M SBJIEHUH; YMETh
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MaTHUKU B HMCKYCCTBE,
YMETb NPUBOAUTH NPUMEPbl MaTeMaTHYECKHX  OTKPBITUH
POCCUICKON U MUPOBOM MaTEMaTUYECKON HAyKU

TOHSITHSIMH|
nporpeccus,

c(hOPMUPOBAHHOCTh ~ POCCHICKOW  Tpa’kJaHCKOM
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OK 07. CogeiicTBoBath
COXPAHEHUIO OKPYKAOIIEH
Cpellbl, pECYpCOCOEpekREHNUIO,
[PUMEHSTH 3HaHUSI 00
M3MEHEHUHU KJIMMaTa,
[IPUHLIMITBI OEPEKITUBOTO

UJEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHown,
rOpJIOCTH 32 CBOM Kpai, CBOKO PoauHy, CBOM S3BIK U
KYJIBTYDY, IIPOLIOE u HaCTOsALIEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;
- LEHHOCTHOE€ OTHOUICHHE K TIOCYIapCTBCHHBIM|
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY
HACJICIUI0, IaMATHHKaM, TpaJuUusM HapOJIOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX 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 UCII0JIb30BAHHUS B
[IO3HABATEJIBHOW M COLMAJIBHOW  IIPAKTHUKE,
TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIJIJAHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOI JIeSITeNIbHOCTH,|
OpraHuzany  y4eOHOro  COTpyJIHHYECTBA
[eJarornyecCKuMu pabOTHUKAMU U CBEPCTHUKAMH, K
Y4acTUI0O B IIOCTPOGHHH  WHAMBHUIYAJIBHOH
o0pa30BaTeNbHON TPAaeKTOPUH;
OBJIaJICHHE HaBbIKAaMH Yy4eOHO-UCCIIEJOBATEIbCKOM,
[TPOEKTHOMN U COLIMAIBHOM IEATENBHOCTH.

- HC IMPUHHUMATH HeﬁCTBHH, MMPpUHOCAIINE BpPC

OKpY>Karolleu cpere;
- yMETh NIPOTHO3UPOBATH  HEOIATOMPHUATHHIC
PKOJIOTUYECKHE TOCIEACTBUS MPEAIPUHUMAEMBIX]

NEWCTBUM, IPEIOTBPAIIATh HX;

ONEepUpPOBaTh NOHATUAMU: (YHKLHUS, HENpepbIBHAS
IOpOM3BOJIHAS, NEpBOOOpa3zHasi,  OMNpEACICHHBIN
WHTETPAJ; yMEThb HAaxOAWTh IPOU3BOJHBIE DIIEMEHTAPHBIX
(yHKIMNA, MCIIONB3YsI CIIPABOYHbIE MaTepHallbl; MCCIEA0BaTh B
[MPOCTEHIINX cllydasix (YHKIUM Ha MOHOTOHHOCTh, HAaXOJWTH

- yMeTb
GbyHKIHS,

- pacliupUTh OIBIT ACATCIBHOCTH 3KOJIOT HYECKOH

HaWOOJbIINEe W HAMMCHBIINE 3HAYCHHS (I)yHKI.IHfI; CTPOUTH
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MPOU3BO/ICTBA, 3 (HEKTUBHO
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
[PAKTUYECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;

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

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

BHOCHUTH

rpaduKd  MHOTOWIEHOB  C  HCIIOJB30BaHMEM  ammnaparta
MaTEMaTUYeCKOr0 aHajiu3a; IMPUMEHATb IIPOU3BOAHYIO IIpY
peumieHuM  3aJa4 Ha  JIBHOKCHHME,  pelaTb  IIPAKTUKO-

OPUCHTUPOBAaHHBIC 3a/ladyd HA HAWOOJbIIME ¥ HAUMCHBIIUG
3HAUCHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHUSIMH: JIBUKCHHE B MPOCTPAHCTBE,
Mo100HBIE (DUTYPHI B MPOCTPAHCTBE; HCIOIH30BATh OTHOIICHHUE
MJIOMIAJICH TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp IpH
pEIICHNUH 3a]1aY;

- YMETh BBIYHCIATH T€OMETPHUECKUE BEIMYMHBI (JUTMHA, YTOI,
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 paboThbl 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) 6

2.2 TemaTuueckoe IJIAHUPOBAHHUE 110 MAaTEMATHKE

HanmenoBanue pas3zaeinos u tem Kon-60 uacoe | Koump.
pao.
1 kypc 188
1 cemecTp 98 4
IloBTOpEeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 14 1
Pa3nen 1. Pa3zBuTHEe NOHATHS 0 YUCIE B
Pa3znen 2. O6001menne NOHATHS CTEMEHH. 13 1
Paznen 3. ®yHkuuM, UX CBOiCTBA M rpauKu. 29 2
Pa3nen 4. OcHOBBI TPUTOHOMETPUH 23
2 cemecTp 90 u. 3
Pa3nen 4. OcHOBBI TPUTOHOMETPUH (TTPOIOJKEHNUE) 7
Pa3nes S. Hayana MaTeMaTH4eCKOro aHajan3a 24 1
Pa3nes 6. MHTErpasibHOE HCYHCICHHE. 7
Paszgea 7. [IpsaiMble U JIOCKOCTH B IPOCTPAHCTBE 13
Pa3nes 8. KoopauHaThl M BEeKTOPbI B IPOCTPAHCTBE 7
Pa3znen 9. MHOTOrpaHHMKH M KPYIJible TeJia 20 1
Paznen 10. DsieMeHTHI TeOpHHM BepOSITHOCTEH 8
Pa3znen 11. UToroBoe noBTopeHue 12
JIK3aMeH 6
Hroro 188 7
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2.3. Conepxanue yueOHoro npeanmera MATEMATUKA

Ne HaumenoBanue Conep:xanue yueOHOro MaTepuaJia 00 | Dopmupyem
YPOKa | pa3iesioB U TeM eM 4 | ble
n/n KOMIIeTEeHIH
U
1 xypc (188.) 188
1-14 IloBTOpEHHE Kypca MAaTEeMAaTHKH OCHOBHOM IIKOJIBI 14u.
Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHIX U 1
IloBTOpEHME. IIPAaKTUYECKOU AesATenbHOCTH. Llenu u 3a1aun n3ydeHuss MaTeMaTUKH IIPYU OCBOCHUH OK 01, OK
14 4. crnenuansHocteit CI1O. 02, OK 03,
JleiicTBUS HAJl IOJIOKUTEIBHBIMU M OTPULIATEILHBIMU YHCIAMU, C OOBIKHOBEHHBIMU U 2 OK 04, OK
JIECATUYHBIMU APOOSMHU. 05, OK 06
JIeHCTBHS CO CTENeHsAIMH, (OPMYJIbI COKPALICHHOTO YMHOKSHHS 2 IIK 1.1, IIK
ITpocThle NPOLIEHTHI, pa3Hble CHOCOObI MX BHIYMCIECHHUS. 2 241IK 3.4,
Jluneiinple, KBaApaTHbIC, APOOHO-IIMHEHHBIC YPABHEHUS U HEPABEHCTBA 2 11K 4.3
Ilpogpeccuonanvno -opuenmuposannoe cooeprcanue. 1
[TporeHThI B poheccHOHANBHBIX 33a4aX TEXHOJIOTUYECKOT0 MPoQuis
['eomeTpust Ha IIOCKOCTH. 1
Ilpogpeccuonanvno -opuenmuposannoe cooeprcanue 1
[TpakTHKO-OpUEHTHPOBAHHBIE 33]JaUl B Kypce T€OMETPHH Ha IMJIOCKOCTH
KonTpoJsbHnas padora Nel. BXo/1HO# KOHTPOJIb. 1
15-19 Pasznen 1. PazBuTHEe NOHATHS 0 YHCJIE. 54,
[enple u parMoHaIbHBIC YHCTIA. 2 OK 03,
Temal.l. =
. HppaunonanpHble uncia. JlelcTBUTENbHBIE YnCca 1 OK 04, OK
JlericTBUTEILHBIE =
anena. 5. [TpubnnxeHHbl 3HaYeHNs BenuuH. CTaHIapTHBIN BUJT YHCIIA. 2 07
20-32 Pa3nea 2. O0001mieHre NOHATHS CTENCHU 13 4.
Tema2.l. ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENEHH. 3
Creneny u xopuu. | CreneHb ¢ paliOHAIbHBIM IIOKa3aTeIeM. 3 OK 01, OK
13 4. Pemienue ypaBHeHuii Biaa X" = a 2 02, OK 03,
HppaunoHaibHble YpaBHEHUS 2 OK 05, OK
[Tpeobpa3zoBaHue BbIpaKEeHH, COIepKallX KOPHHU U CTEIEHH 2 07
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| Konmponvnas pasoma Ne2. 1
33-61 Pa3nen 3. DyHKUMH, HX CBOHCTBA M Tpadpuku 29 v,
Tema 3.1. YucaoBasa | Yucnosas Gynkuus. CrnocoOsl 3aganus. ['paduk GyHkimm. 1
bynkuus, eé IIpojdeccrnonaibHO -OPHEHTUPOBAHHOE COJACPKAHUE. 1 OK 01, OK
cBoiicTBa. 6 4. Onwucanue Npou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO (PYHKIHMHA U MX TpaduKoB 02, OK 03,
CgoiicTBa ¢yHKIMH. MOHOTOHHOCTB, YETHOCTD, IEPHUOIUYHOCTE. Bo3pacTanue, 2 OK 05, OK
yObIBaHUE, TOUKH 3KCTPEMYMaA. 07,11K 4.3
IIpodeccnoHaIbHO -OPMEHTHPOBAHHOE COEPKAHME. 1
QOYHKIIMOHAIEHBIC 3aBUCUMOCTH MEXKIY BEIMYMHAMH JPYTUX y4eOHBIX TUCIMILINH, B
peallbHBIX MPOLIECCaXx U SIBICHUSX.
Hccnenoanve GyHKITHIA. 1
Tema 3.2. [TokazarenpHas hyHkums. Onpenenenue GyHKINHU, € CBOHCTBA U TpadUK. 2
IToxka3zarenbHast IIpodeccrnonabHO -OPHEHTHPOBAHHOE COJIEPKAHME. 1
¢pyHkuus. [TpumMeHeHne nokasareabHON QYHKINH U e€ rpaduka B poPHIbHBIX TUCIHIUIMHAX. OK 01, OK
9u. [Toka3zarepHbBIC YpAaBHEHHSL. 2 02, OK 03,
[TokazarenbHbIC HEPABEHCTBA. 2 OK 05, OK
CucreMbl I0Ka3aTeIbHbIX YPABHEHUIM U HEPABEHCTB. 1 07
Konumponvnan paboma Ne 3 «lloxazamenvrasn ¢hynxyusy 1
Tewma 3.3. Jlorapudmel. 2
Jlorapugmuyeckas | CpolicTBa JorapudMos. 2
byHKuus. Jlecstuunble 1 HaTypalibHbIe Jorapu@msl. [IpeodbpazoBanus norapupmMuyecKkux 1
144. BBIPAKCHH.
Jlorapugmuueckas pyHKIus, €€ CBONCTBA U TpadUK. 2
IIpodeccnoHaIbHO -OPMEHTHPOBAHHOE COACPKAHUE 1
Jlorapugmsl B npupoie u TexHuke. Jlorapupmuueckas cnupans. E€ maremaTnueckue
CBOMCTBA.
Pemenue norapupMuuecKux ypaBHeHUH U HEPABEHCTB. 4
Obobwarowuti ypox 1
Konmponsnaa paboma Ne 4 «Jlocapugmuyeckas pynxyusy 1
62- 91 Pa3nea 4. OcHOBbI TPMTOHOMETPHH 30 u.
Pagmnannast Mmepa yria. BpamiarenpHoe TBH)KEHHE. 3
OrnpezeneHne CUHYCa, KOCUHYCA, TAHT€HC U KOTAHI'€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, TAHTEHC YIJIOB X U -X 1 05
DopMyJibl IPUBEICHMSL. 2
[TpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYII K IPeoOpa30BaHUIO BRIPAKEHUNA. | 2
Tema 4.2 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC 2
Tpuronomerpuyeck | PemeHue mpoCTEHIINX TPUTOHOMETPUUCCKUX YPABHEHHM. 5
He ypaBHeHH Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM. 2
9u.
Tema 4.3 Tpuronomerpuueckue GyHKIMHU cUHYC U KocuHyc. CBoiicTBa U rpauK. 3
Tpuronomerpuveck | Tpuronomerpuueckuasi GyHKIuM TaHrenc. CBOHCTBa U rpaduk. 2
ue GyHKUMH. Koumponvnas paboma Ne 5 1
7 4.
IIpodeccnoHaAIBbHO -OPHEHTHPOBAHHOE COACPKAHME 1
Vcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMH B IpodecCHOHAIbHbIX 3a1auax.
92-115 Paszpnea S. Hayajia MaTeMaTH4eCKOr0 aHAJIN3a 24 4.
Tema5.1 [Tpupamenue ¢pyukiuu. [Tonstue o npon3BogHON QYHKITUN 2 OK 01, OK
IIpounsBoanas I[IpaBusia BEIYUCICHUS IPOU3BOIHBIX. 3 03, OK 04,
¢byHKuuu. ITpousBosHas cinoxHON QyHKIUH. [Ipon3BOIHBIE TPUTOHOMETPUYECKUX (YHKLIMH. 2 OK 06,
144. ITpuMmeHeHne HenpepBIBHOCTH. METOI MHTEPBAJIOB. 3 OK 07
['eomeTpryeCcKuil CMBICT TPOU3BOIHON. MEXaHUYECKHI1 CMBICI POU3BOIHOM 2 JIK 1.1
IIpodeccnoHATBHO -OPHEHTHPOBAHHOE COACPKAHMUE [IK 2.4,
[TpumeHeHue (pU3MUECKOTr0o CMbICIIA IPOU3BOIHOM MPH pelIeHNH MpodecCnoHaTbHbBIX 2 IIK 3.4
3a/1ad4.
Tewma5.3. BospacTtanue u yObIBaHUE (YHKITHH. 2
IIpumenenus OKCTpeMyMbl PYHKLUH. 2 OK 01, OK
NPOU3BOAHON K [TprMeHeHre TPOU3BOJHON K MOCTPOSHUIO rPapUKOB (PYHKIIMH 2 03, OK 04,
HCC/IeI0BAHUIO Haubonpiiee u HanMeHblee 3HaueHus GyHKIuu. Touku neperuda. 1 OK 06, OK
byHxumi IIpodeccnoHanbHO -OPHEHTHPOBAHHOE COACPKAHHE 1 07
104. HaxoxneHre onTuMaabHOrO pe3ysbTaTa ¢ MOMOUIBI0 TPOU3BOJHON B MPAKTHUYECKHUX
3a/1ayax.
Obobwarowutl ypox. 1
Konmponvnaa paboma N6 1
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116-122 Pa3nea 6. UHTerpanbHoe ncyucjieHue 7 4.
Tema Onpenenenne nepBoodpasHoir. OCHOBHOE CBONCTBO MEPBOOOPA3HOIA. 2
6.1.1lepBoodpasnas | Tpu npaBuiia HAXOXKICHHUSI IEPBOOOPA3HOM 1 OK 01 OK
U MHTerpall. ITioma/ib KPUBOJIMHEHHOM TPANIEIIMH W MHTETPAL 2 02 OK 03
7 u. Unrerpan. ®opmyna Hetotona —Jleit6nuna . 1 OK 10 IIK
241K 3.4
IIpodeccnoHaAIBbHO -OPHEHTHPOBAHHOE COACPKAHME 1
[TpumeHneHue onpeaenéHHOro MHTErpajia Juisl perieHus npodeccuoHaIbHBIBX 3a/1a4.
123-135 Pa3nen 7. [Ipsimble B IUIOCKOCTH ¥ POCTPAHCTBE 134
Tema 7.1.IIpsamblie B | [Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopbie CaeCTBUSI U3 aKCHOM. 2
IUIOCKOCTH B B3auMHoe pacnosnoxkeHue npsMbix B IpocTpaHcTBe. CKpelmBaromuecs npsMble. Yol 2
NPOCTPAHCTBeE. MEXIY JBYMs MIPSIMBIMHU. OK 01, OK
13 u. Terpasip u napamienenunen. 3a1a4d Ha IOCTPOSHUE CEUCHMUII. 2 03,
[lepniengukynspHbie MpsiMble B IpocTpaHcTBe. [lapamiensHble npsmble, 2 OK 04, OK
NEePHEHANKYJISIPHBIE K IMIIOCKOCTH. [Ipru3HaK nepneHauKyIsIpHOCTH IPSIMOM U IJIOCKOCTH 07
Paccrostnuie oT Touku 10 miIockocTU. Teopema o Tpex NepueHAuKyIsipax 1
YroJs1 Mexay NPsIMOM U IUNIOCKOCTBIO. JIBYIpaHHBIN yroJl 1
IIpsAMOYTOJIbHBIN NTapaJUIEIICIIUIIE] 2
IIpodeccnoHAIBHO -OPHEHTHPOBAHHOE COACPKAHME 1
[TapannenbHble, NEPIEHIUKYISIPHBIE U CKPEIIMBAIOIINECS IPSIMbIE B TIpodeccuu
136-142 Pasnea 8. KoopauHaThl H BEKTOPHI B IPOCTPAHCTBE 7 4.
Tema 8.1. [TonsiTue BekTOpa B npoctpaHcTBe. CII0)KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHE 2 OK 02 OK
JexapToBbI BEKTOpa Ha YHCIIO. 03 OK 091K
KOOPAMHATHI M Komnnanaphsie Bektopsl. [IpaBuio napamienenunena. Paznoskenue BeKTopa o TpéM 2 1.1TIK 2.4
BEKTOpPbI B HEKOMILIAHAPHBIM BEKTOPaM K 3.4 [1IK
NMPOCTPAHCTBE. BBenenue nekapToBbIX KOOPAMHAT B IPOCTpaHcTBe. KOOpAMHATEI TOUKM U KOOPAUHATHI 2 4.3
74. BEKTOpA.
IIpodeccnoHaIbHO -OPMEHTHPOBAHHOE COAEPKAHME 1

KOOp,Z[I/IHaTBI 1 BCKTOPELI B HpO(I)CCCI/IOHaJ'IBHBIX 3aJadgax
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143-162 Pa3nen 9. MHOrorpaHHUKH U KpyIJIble TeJla 20 4.
Tema 9.1. ITousitue MuHororpannuka. [Ipusma. 3
" OK 01, OK
Mmuororpannuku. | [Mupamupga. IlpaBunbHas nupamuia. yceuéHHas. 2 04
7 4. [TpaBuIbHBIE MHOTOI'PAHHUKH. 2 ’
Tena Bpamenus 1 OK 06,
patt OK07
Tema 9.2. Teaa [Tonsitue nunuuApa. [1nomaas nOBEpXHOCTH UIMHAPA. 2
BpalleHusl. ITonsitue konyca. I1moniaas MOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC. 1 OK 01, OK
6 u. Codepa u map. 1 04,1IK 3.4
[1K4.3
IIpodeccnoHaAIBbHO -OPHEHTHPOBAHHOE COACPKAHMUE 1
MHororpanHiKu B IpodecCHOHAIbHBIX 334a4ax
Tema 9.3. O0BeM IpsIMOYTOJILHOTO Napajuienenumnena. Pemenne 3amaq 2
. > OK 01, OK
O0bémbI TeJ1. O0beM mpsiMoii TPU3MBI U IIMHpA. Perenue 3agau 2 04
7 4. O6bém mapa u wiomaas chepsl. Penienue 3amad. 1 OK 0 6’ OK7
IIpodeccrnonaIbHO -OPUEHTHPOBAHHOE COJAEPIKAHME 1 ’
Pemenune npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 Ha pacuéT 00bEMOB.
Koumponvnas paboma Nol 1
163-170 Paspnen 10. DiieMeHTbI TEOPHH BEPOSITHOCTEH. 8 u.
Tema 10.1. CoObITHS, BEPOSITHOCTD COOBITHSL. 3
OnemenThbl Teopun | CrokeHUE U YMHOXKEHHE BeposTHOCTed. [IoHATHE 0 HE3aBUCUMOCTH COOBITHI 3 OK 02, OK
BEPOSATHOCTEH. Pemenue 3aga4 no reopun BEpOSITHOCTEN 2 03, OK 05
8y K 1.1
171-182 Pa3zpnen 11. UToroBoe noBropenue
12 4.
JK3aMeH | 6 4.
utoro | 188
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3. YCJIOBUA PEAJIM3ALUU ITPOI'PAMMBI ITIPEJIMETA

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTePHAJIbLHO-TEXHHYECKOMY 00ecneueHH 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..
- KOMITBIOTEP C JIMIICH3UOHHBIM IPOTrPAMMHBIM O0ECTICYCHUEM .
- UHTepakTUBHAS KOMIUIEKC C BBIUMCIUTEIBHBIM OJIOKOM U MOOWIBHBIM KperieHneM «SMART-2758»
3.2. UndopmanuonHoe odecriedenne 00yueHusl.
OcHogHble UCMOYHUKU:
1 1. Anumos III.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. MopakxoBudA.I'., Cemeno [1.B. AnreOpa n Hayana ananmuza 10- 11 kmace.-M.: «lIpocsemenune»,2017
3.bammakoB M. . Matemaruka: yueOHuk (Juia yupexaenuii CI10)— M.: «KunoPyc», 2017.
4.bamMakoB M.1. Marematuka. 3agaunuk :y4e0. mocodue st 00pa3oBaT. yUpeKICHUN HAY. U CPE/I.
npod. obpazoBanus. — M.: U1 « Akagemus», 2013.
5.bammakoB M.M. Marematnka: yueOHuk aist 10 kinacca (6a3oBsiii ypoBenb)— M.: U1 « Axagemus»,2012

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

7.bammakoB M.M.Marematuka. 1 1knacc.Coopuuk 3anau-M.: U1 «Axanemus», 2012
Juoakmuueckue mamepuanvi :
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.: [Ipocsemenne, 2008.

3. A. [1.LEpmoBa, B.B. I'ono6opoarko CamocTosiTenbHbIE U KOHTPOJIBHBIE PAaOOTHI 1O anredpe v Havajaam
anamm3a 1 10-11 kmaccos — M.: MJIIEKCA,2005.

4. JL.1.3BaBuy, JI.A. lnanoynuk , b.B. Ko3zynun 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 - TToyie3HbIe CCHUIKM HA CAWThI MATEMATHYECKOM
1 00pa3oBaTeNbHON HAIMIPABICHHOCTH: Y4eOHbIE MaTePUAITbI, TECThI

2) http://www.fxyz.ru/ - IHTepaKkTUBHBIH CIIPaBOYHUK (POPMYJ M CBEJICHHUS 110 airedpe,
TPUTOHOMETPHH, FEOMETPUH, (DU3HUKE.

3) http://maths.vfal.ru - CipaBounrk coaep>xuT MaTepHai o MaremMatuke (apupmernka, anreopa,
reOMETPHSI, TPUTOHOMETPHS ).

4) allmatematika.ru - OcHoBHBIE hOpMYITBI 11O ANTeOpe U TEOMETPUH: TOXKIECCTBEHHBIE
npeoOpa3oBaHus, MPOTPECCUH, TPOU3BOHAS, CTEPEOMETPHUS U MTPOY.

5) http://mathsun.ru/ - Uctopus matematrku. buorpadguu BenmMKIX 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 MaTemaruka'.
12)www.egetrener.ru - Era-tpenep. Bugeo ypoku o marematuke.
13) www. fmclass.ru - O6pa3zoBarenbhblii mopran "®du3 -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. KoHTpoab W OleHKa pe3yJbTaTOB OCBOCHHUS Y4eOHOH 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
BBIYHCIICHUM (abcomroTHas u
OTHOCUTEIIbHAs); CpPaBHUBATh YHWCIIOBHIC
BBIPA)KCHUS;

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

MIOJIb30BATHCS TPUOJIMKEHHOM OIICHKOH TpH
IIPAKTUYECKHUX PACUETaX;
®  BBINOJHATH NPe0oOPa30BaHUs BbIPAKEHUN

DOyHKIMH U rpauKu

® BBIYHCIATH 3HaUEHUE (DYHKILUU O 33JJaHHOMY
3HAQYEHUI0 AapryMEHTa IpH  PA3IUYHBIX
crioco0ax 3ajjaHus (PyHKIHH;

® OINpEeNeNiaTh OCHOBHBIE CBOWCTBA YHCIIOBBIX
GyHKIME,  WUIIOCTpUpOBAaTH  UX  Ha
rpadukax;

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

® CNONB30BaTh  MOHATHE  (DYHKUMH  JUIS
ONMMCAaHUS W  aHajiu3a 3aBUCUMOCTEN
BEJINYHH;
Hauvana 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’KJICHWE HAauOOJIbIIEr0 U HAUMEHbBILET 0
3HAYECHMUS;

® BBIYHUCIATH B NMPOCTEUIINX CIAydasX MJIOLIAAH
u 00BEMBI C MCII0JIb30BaHUEM
OIPENIEIIEHHOr0 NHTETpaa;

TKywyuii KoHmpob: VHIUBUIYaIbHOE
BBIIIOJIHEHUE KapTOYEK-3a/1aHul, BBIIIOJIHEHNE
yIpaXHEHHUH B X0J1€ IPAKTUYECKOI pabOTHI.
Ilpomesicymounolii KOHmMpOb:

CamM. pabora, TecTUpOBaHHE, YCTHBIHN OIPOC
Pybescnulit KOHmMPO.1b: KOHTPOIbHAS padoTa.

Texyuwyuit KOHmpo1b: VHIUBUTYaTbHOE
BBITIOJIHEHHE KapTOYEK-3a/1aHU, BHITTOJTHEHUE
yIpaXHEHHUH B X0J1€ TPAKTUYECKOM pabOTHI.
Ilpomesrrcymounwiit KOHmpoiv:

CamM. pabota, TeCTUpOBaHHE, YCTHBIN OMPOC

Texywuit Konmpop: VHIUBUYaIbHOE
BBINOJIHEHHE KAPTOUEK-3aJaHUH, BBIITOJIHEHHUE
yIpaXHEHUH B X0J1€ IPAKTUYECKOM pabOTHI.
Ilpomescymounolit KOHmponb:

CamM. pabora, TeCTUpOBaHHE, YCTHBIN 0npoc
Pyéestcnbiit Konmpoap: KOHTPOJIbHAs paboTa.

Texywyuii Konmpons: UHIUBUAYAIbHOE
BBINIOJTHEHUE KapTOYEK-3a/1aHNH, BBIITOJIHEHNE
yIpaXHEHUH B X0J1€ IPAKTUYECKOM pabOTHI.
Ilpomesricymounvtit KOHMpPOJib:
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peliCHUs MPUKIAAHBIX 3aJdad4, B TOM YHUCIC
COHaJIbHO-3KOHOMHNYECCKUX U (bH?aH‘ICCKI/IX,
Ha HauOOJIBIINE W HAUMEHBIINE 3HA4YCHUAA,
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
YPAaBHEHUN 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

BBIYMCIIATH B NPOCTEHIIMX  CIydasx
BEPOSITHOCTH COOBITHI Ha OCHOBE I0JICUETA
YHCJIa UCXOIOB;

JUISl aHAQJIA3a PEaJbHBIX YHUCIIOBBIX JIaHHBIX,

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

TEOMETPUA

pacro3HaBaTh Ha YepTekKax U MOJEIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEepHbBIE OOBEKTHI C UX OMHCAHUSIMU,
M300paKCHUSIMU;
OIMMCBIBATH B3aMMHOC PACIIOJIOKCHHUE IIPAMBIX
U TUTOCKOCTEH B TPOCTPAHCTBE,

AQHAJIM3MPOBAaTh B  MPOCTEMIIHX  CIydasx
B3aUMHOE  DAaCHOJOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300paxaTb OCHOBHbIE MHOTOIPAaHHUKH U
KpYyTJIbIE TeJla; BBIIOJIHATh YEPTEKU II0
YCIIOBUSAM 3ajady;

CTPOUTH MPOCTEHIINE CeueHUsI Ky0a, TPU3MBL,
UpaMUbL;

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
TEOMETPUYECKUX 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;

BBIYUCIIEHHS 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 METOJOB K aHAIu3y |
UCCJICIOBAaHUIO TIPOLIECCOB U SIBJICHUH B
NpUPOJIC 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
OPUMEHUMOCTh ~ BO  BceX  00yacTax
4eJI0BEYECKOH J1eTeIbHOCTH;
BEPOSTHOCTHBIM  XapakTep  pa3JIMYHbIX
MIPOIIECCOB OKPYKAFOIIETO MHPA.

4.2. XapaKkTepUCTHKA OCHOBHBIX BH/IOB J1eSIT€JIbHOCTH

Paznen | XapakTepucTHKa OCHOBHBIX BH/IOB JeSIT€ILHOCTH HA YPOBHE Y4eOHBIX
AeMCTBHI.
¢ BBINOJHATH apuPMETHUECKHE [EHCTBUS HAJ YHCIAMH, COYETas YCTHBIE H
Anredpa MUCbMEHHBIE PUEMBI;
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®  HaXOJUTh NPHUOTMKCHHBIC 3HAYCHUS BEITUYHH U MOTPEIIHOCTH BBIYUCIICHHIMA
(abconroTHAsE 1 OTHOCHUTEIIbHAS ); CPABHUBAThH YHCIIOBBIC BBIPAYKEHUS,

® HaXOAMTh 3HAUEHUSA KOpPHSA, CTENEHHU, Jorapudma, TPUTOHOMETPUUYECKUX
BBIDQ)KEHUII Ha OCHOBE OIPEJACICHHUS, HCIONB3Ysl NMPH HEOOXOAMMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BaTHCS MPUOIMKEHHON OLEHKOH IMpH
MPAaKTUYECKHUX pacyeTax;

¢ BBINOJHATH MPeoOPaA30BaHUS BRIPAKEHUH, MPUMEHSS POPMYIIBI, CBSI3aHHBIC CO
CBOWCTBAaMH CTETECHEH, TorapupmMoB,
TPUTOHOMETPUUECKUX (YHKIIHIA;

HCMOJIb30BATh NPHOOpPETEeHHbIe 3HAHUS M YMEHUS] B NPAKTHYECKOi

AeATeJIbHOCTH U NMOBCeIHEBHOM KU3HU !

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

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

HEOOXO/MMOCTH CIIPABOYHBIE MAaTepHajbl M MPOCTCHUIINE BBIYUCIUTEIbHBIC

YCTpOMCTBA.

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 IpeoOpa30BaHUAX U BEIYUCICHHIX
(OTHOCUTCS KO BCEM IIYHKTaM IIPOrpPaMMBI)

O0o0nIeHNe
MOHATHA
CTEeNeHHU

e O3HaKoOMJICHHE C IOHATUEM KOPHS N-i CTENIEHH, CBOMCTBAMHU
PaauKaIOB ¥ IIPaBUJIaMHU CPAaBHEHUS KOPHEH.

e  (@opMmMyJIMPOBAHUE ONPEACIICHUS KOPHS U CBOWCTB KOPHEH.

e BrrunciieHHE U CPaBHEHUE KOPHEH, BBITIOJHEHNUE TPUKU KU
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 3anuchIBaHUe KOPHS N-il CTENEHU B BUJIE CTENIEHHU C APOOHBIM
MoKaszaTeJieM U Ha00OopOT.

e @opmy/MpOBaHUE CBOWCTB CTENECHEN. 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
rpaguxku

® BBIYMCJAATH 3HaueHHWE (YHKIUU 1O 3aJlaHHOMY 3HAYEHHUIO apryMeHTa IpH
pa3IMYHBIX crioco0ax 3afaHus QyHKINU;

e omnpeeJsiTb OCHOBHbIE CBOMCTBA YMCIOBBIX (DYHKIIMH, WITFOCTPUPOBATh UX HA
rpadukax;

e crpouThb TpaduKH U3YYEHHBIX (QYHKIUH, WUTIOCTPUPOBATh MO Trpaduxy
CBOWCTBA 3JIEMEHTapHBIX (QYHKIUH;

® HCNOJb30BATH TOHATHE (YHKUWU JUIS ONMCAaHMUS M aHAJM3a 3aBHCHUMOCTEH
BEJIMYUH;
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HCIO/JIb30BaTh MNPHOOpPETeHHbIe 3HAHUS M YMEHHs] B MNPAKTHYECKOI
NesITeIbHOCTH M OBCEIHEBHOM KU3HU:
-JUTSL OTIMCAHUSI C TIOMOIIBIO (PYHKITUI Pa3IMIHBIX 3aBUCIMOCTEH, TPEICTABICHHSI
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 OHOM M3 HUX
N3yueHrie OCHOBHBIX (hOPMYJT TPUTOHOMETPUH U IPUMEHEHHE TIPU BBIYUCICHUN
3HAYEHUs] TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOILEHUS €ro.

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

OcHos
o o })eIIIeHI/Ie no hopmynam u TPUTOHOMETPUECKOMY KPYTy
TpHrOHOMET IIPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM. )
pun e IIpuMeHeHmne 0OIIUX METOAOB PEIICHUS YPABHEHUI
(mpuBeneHNE K IMHEHOMY, KBaIpaTHOMY, METO/1 Pa3JI0KEHUS
Ha MHOKUTEJIU, 3aMEHBI IEPEMEHHOM ) IPU PELICHUN TPUTOHOMETPUYECKUX
YpaBHEHUM.
e (O3HakoMJ/IeHHeE C TIOHSTHEM O0OPAaTHBIX TPUTOHOMETPHUYECKUX ()YHKIIHH.
e M3yueHmue onpenencHuil apkCUHyca, apKKOCUHYCa, apKTaHIeHCca
yrcna, (GOpPMYIHpPOBaHUWE WX, HU300paKEHHE HAa EIUHHUYHOW OKPYKHOCTH,
IIPUMEHEHNE NIPU PEILIEHUU YPABHEHUM
® HaXOAMTh IPOU3BOAHbIE DJIEMEHTAPHBIX (YHKIUII;
® HCHOJb30BaTh NPOU3BOJHYIO JUISI H3YYEHHs CBOMCTB (DYHKUMN M MOCTPOCHUS
rpaguKoB;
® MPUMEHATh NPOM3BOJHYIO JUIsI MPOBEAEHUS NPHOIMKEHHBIX BBIYMCICHUH,
Hauana pemaTh 3aJa4d MPHUKJIAJHOTO XapaKkTepa Ha HaXOXJAEHHWE HauOOJIBIIET0 U
MATeMATHH e HAauMEHBIIIETO 3HAUYCHUS;
CKOT0 e BBIYHCJIATH B MIPOCTEHIIMX CIIydyasX IMJIOMIATM U 00BEMBI C UCIOJIb30BaHUEM
A — OTIpEIeIEHHOT0 UHTErpaa;
HCIOJIB30BATh NPHOOpPETeHHbIC 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 H3y4yenme npaBuiia BEIYHCICHHUS IEPBOOOPA3HOi U TeopeMbl HproTOHA—
Hurerpansn JleHGrmma. .
o6 o Pemei}me 3aJa4 Ha CBS3b HepBOO6p513HOI/I nee
pcuncienne | TPOV3BOTHOH, BRMUCIIEHHE nepBooOpa3HOil I JTaHHOU (QyHKITHH.

e Pemienue 3a7ad Ha MPUMEHEHWE WHTETpalia Uil BBIYHCICHUS (DU3HUECKUX
BEJIMYMH W TUIONTaAeH
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YpaBu
eHMS U
HePaBeHCTB
a

e pemartb paluoHalIbHbIE, MoKa3aTejbHEIE, norapuMuIecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOISIIHUECS K JTMHEHHBIM U KBaJIpaTHBIM,
a TaKk)Ke aHAJIOTUYHbIE HEPABEHCTBA U CHCTEMBI;

® HCHOJb30BaTh rpadUUIECKUl METO/I PEIICHUSI ypaBHEHUIN 1 HEPABEHCTB;

* u300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTHU PEILICHUS YPAaBHEHUMN, HEPABEHCTB U
CUCTEM C ABYMA HCU3BCCTHBIMHU,

® COCTABJSATH U PEIIATh YPABHEHUSI U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIIAAHBIX ) 3aa4ax.

HCNOJIb30BATh NPHOOpPEeTeHHble 3HAHMA W YMEHUSI B NPAKTHYECKOH

IeATEJILHOCTH H TNOBCEAHEBHOM KN3HM:

=1 HOCTpOCHI/DI " UCCJICOOBAHUS HpOCTGﬁIHHX MAaTEMATHUYCCKUX
MOJIEJIEN.

Teopus
BEpPOSITHOCT
ei

e pemaTh NpocTeime KOMOMHATOPHBIE 33/1a4l METOOM Iepebopa, a TaKkxKe ¢
UCIIOJIb30BAHUEM U3BECTHBIX (hOpMYIT;

e BBIYHCIATH B IPOCTCHIINX CIIydasX BEPOATHOCTH COOBITHH Ha OCHOBE
HOJICYETa YHCIIa UCXOJIOB;

HCMO0JIL30BATh TNPHOOpPeTeHHbIe 3HAHMA W YMEHHS B TNPAKTHYECKOI

eSITeIbHOCTH M NOBCEIHEBHOM KU3HU:
-JUIl aHalu3a peajbHBIX YHUCIOBBIX [aHHBIX, NPEICTABICHHBIX B BHJIE
arpamm, rpaukos;
-aHaJIM3a MH(POPMAIMK CTATHCTHYECKOTO XapaKTepa.

I'EOMETP
nus

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

® ONHCBHIBATH B3aMMHOE pACIIOJIOKEHHWE TMPSAMBIX M IUIOCKOCTEeH B
MPOCTPAHCTBE,  APSYMEHMUPOBAMb  C80U  CYHCOEHUss 00  IMOM
PACNON0dICEHUU,;

* 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, NUPAMUObsL,

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

® HCHO0.JIb30BaTh npu pelieHnun CTepEOMETPHUECKHUX 3a1a4
TUTAHUMETPUYeCKHe (DaKThl M METOJIBI;

® MPOBOAUTH JOKA3aTEIbHBIC PACCYXKJICHUSI B XOJIE 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.

Kpurtepun oueHok mo maremaTuke.

Ouemca YCTHBIX OTBETOB.

OTBeT olLleHUBaeTCs OTMETKOM “5”, ecnu ydanuiics:
MIOJTHOCTBIO PACKpPbUI COJIEpKaHNE MaTepuaia B 00beMe, MpeyCMOTPEHHOM POrpaMMoil 1

Y4eOHHKOM;
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®  U3JI0XKWJI MaTe€pHall FPAMOTHBIM SI3IKOM, TOYHO KCIIOIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, B ONPEIEICHHON JIOTUUECKON MOCIIeI0BATEILHOCTH;
® TIPaBWJIHHO BBITTOJHHWI PUCYHKH, YEPTEKH, TPapUKH, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl yMEHHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPaMHU, TPUMEHSATh B HOBOU
CUTYAILIMH MPU BBIMOJIHECHUH MPAKTUUECKOTO 3a/JaHUs;
® [POJIEMOHCTPUPOBAT YCBOCHHE PAHEE N3YUCHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTH
U YCTOMYUBOCTH UCIIOJIB3YEMbBIX IIPU OTBETE YMEHUM U HABBIKOB;
® OTBEYas CaMOCTOSITEIBHO, 0€3 HABOSAIINX 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 MaTEMATHIECKOE COJICpIKaHUE
OTBETA;
e JIONYIIEHBI 1-2 HegoueTa MpH OCBEIICHUH OCHOBHOTO COJICpKaHUs OTBETA, UCIIPABICHHBIC TTOCIIE
3aMEYaHMS YUUTEIS;
e JIOMYIICHBI OIMMOKA WM O0JIee IBYX HEJIOYCTOB IIPH OCBEIICHUH BTOPOCTECIICHHBIX BOITPOCOB HITH B
BBIKJIaJIKaX, JIETKO UCIIPABJICHHBIC MOCIIE 3aMEUaHUsT YIUTEIIS.
OTBeT OLIEHUBAETCSI OTMETKOM “3”, ecau:
® HEIOJIHO PACKPBITO COJEpKaHUE 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 OMIPEICTICHUN TTOHSATHH, HCTIOJIb30BAaHUHT
MaTeMaTU4eCKOW TEPMUHOJIOTHH, YePTEkKaxX, BHIKIIAKAX, UCITPABICHHBIC ITOCIIE HECKOJIBKUX
HaBOJISAIIUX BOIPOCOB YUUTEIS;
® YYCHUK HE CIPABHJICS C IPUMEHEHHUEM TCOPHH B HOBOM CHTYAIlUHU TP BBIMOJHEHUN TPAKTUYECKOTO
3aJIaHKs, HO BBIITOJIHUII 00A3aTeNIbHOE 3aJaHHE.
OTBeET OLIEHUBAETCSI OTMETKOM “2”, eciu:
® HE PAaCKpBITO CoJIepKaHue y4eOHOro MaTepuana,
e 00Hapy>KEHO HE3HAHME WM HEe TOHMMAaHNEe YYeHUKOM Ooublieil nin Hanboiee BaXXKHON 4acTu
y4eOHOro MaTepHana;
® JIONYIIEHBI OMMUOKHU B ONPEJCTICHUH TIOHSTHS, IPU UCIIOIH30BAHUN MaTEeMAaTHUUECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, UepTekKaxX UM rpadukax, B BEIKIAIKaX, KOTOPbIE HE UCIIPABICHBI
MOCJI€ HECKOJIbKUX HABOJSIIUX BOIIPOCOB YUUTETIS.
OunennBanne NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTBET OLIEHUBAETCSI OTMETKOM «5», ecin:
e paboTa BBINOJIHEHA TTOJHOCTHIO;
® BJIOTHYECKUX PACCYKICHUSIX U 0O0OCHOBAHHUH PEIICHUSI HET TPOOEIIOB U OIIMOOK;
® B PEIICHUM HET MaTEeMAaTHUUECKUX OIMIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMKMCKa, KOTOpas He
SIBJISIETCS CJIC/ICTBHEM HE3HAHMSI HJIM HETIOHUMaHUs y4eOHOTO MaTepuaa).
OT1MmeTKa «4» CTaBUTCS B CIEAYIOMINUX CAyYasX:
e paboTa BBIMIOJIHEHA TOTHOCTHIO, HO 0OOCHOBAHMS IIATOB PEIICHUS HETOCTATOYHBI (€CITH YMEHUE
000CHOBBIBATh PACCYXKAEHHUS HE SBIISIIOCH CIIEITUATBHBIM O0BEKTOM MTPOBEPKH);
® JIONYIIECHBI OJTHA ONTMOKA WJIM €CTh JIBa — TPH HEJI0UYETA B BBIKJIAAKAX, PUCYHKAX, YePTEkKaX HIIH
rpadukax (eciu 3TH BUIBI pabOT HE SBISIIUCH CTIEIUATbHBIM 00BEKTOM IMPOBEPKH).
OtmeTka «3» CTaBHUTCS, SCIIH:
e JomyIIeHo Oosiee 0OHOM OMIMOKY UK OoJiee ABYX — TPeX HEAOUYETOB B BBIKJIAIKaX, YEPTEKax WU
rpadukax, HO yyanuiics oo1agaer o0s3aTeNbHBIMA YMEHHUSIMHE 110 TIPOBEPSIEMOI TeMe.
OTtMmeTKa «2)» CTaBUTCS, SCIIH:
e JIONYIIEHBI CYIECTBEHHBIC OMIMOKH, TTOKA3aBIIHE, YTO YUAIIUICS HE 001aaeT 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 CIEAYIONINE OTMETKHU:
“5”- ecnu BbINoIHEHO HEe MeHee 80% oT Bcelt paboThl
“4”- ecnu BBITIOJIHEHO OT 66% 10 79% OT Bcelt paboThI
“3”- ecim BBITIOTHEHO OT 50% 110 65% OT Bcelt paboThI, UK BCE 3a/1aHUsI 00S3aTEIILHOTO 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 BaHaHHﬁ.
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5. KOoHTpOJIbHO-01IeHOYHbIE CpecTBa

KoMImIeKT KOHTPOJIBHO-OIIEHOUHBIX CPEJCTB MpeIHa3HaueH JUIsl MPOBEPKH PE3yIbTaTOB OCBOCHHS
y4eOHOM AMCHUIUIMHBI MaTeMaTHKa 0011e00pa3oBaTeIbHOTO LUKIA MPOTrpaMMbI 110 MaTeMaTHKe s
npodeccuii  HAYaTbHOTO  NPO(PECCHOHATBHOTO  OOpa3oBaHMS M CHEHHATbHOCTEH  CpelHero
npodeccuoHabHOr0 00pazoanus B coorBeTcTBuU ¢ ®I'OC mo cnernuansHocTr 27.02.04 ABTOMaTHYECKHE
cucremsl ynpasijenusa . KOC BkIo4aoT MaTepuabl sl POBEICHHS BXOAHOTO, TEKYILETo, pyOeXHOTOo
KOHTPOJIsI, TPOMEXYTOUHOH aTTecTalu B popMe dK3aMeHa.

5.1. 3apanus 1J151 OLlEHKH OCBOEHHSI YMEHUI U YCBOCHUS 3HAHUH PYy0e:KHOT0 KOHTPOJIS
KonTposbnas paGora Ne 1
(BX0/1HOii KOHTPOJIb)

Bapuanr |

Al. Kopenp ypasrenus 3X+1=7X—7 pasen

1)-0,8 2) 2 3)-0,2 4)1,5
a’-b?
A2. Cokparure npodp —————.
KpATHTe ApOdE a’+2ab+hb?
a+b 1 b-a a-b
1) — 2) — 4
)a—b 2ab 3) b+a )a+b

A3. He umeeTt kopHell ypaBHEHUE
1)7x2 -3x-8=0 2)4x? —11x+5=0 3)4x’+8x+1=0 4)2x°+x+2=0

A4. Berancnure \/ﬁ : \/0,_2

1) 14 2)14 3)0,14 4) 140
AS. Pemmre ypaHenne 5x° +4x —12=0.
1)2,4; -4 2)1,2; -2 3)-1,2;2 4) peuieHnii HET
. |x+5y=3,
A6. PemennemM cuctembl ypaBHEHUMN SABJISICTCS Iapa YUCell
2x -5y =-6.
4.5
A7. Haiinure 3Hauenue Beipaxkenus: (7 — SE) '8
AS. Hano: GH||EM
G
—
M
E EM=10, GE=8, FG=6 Haiitu: FH
1
1) 135 2) 7,5 3)4,8 4)7

A9. Kakue u3 BbICKa3bIBaHUW UCTUHHBI?
a) Ecvt 1B€ CTOPOHBI M YTOJI OJTHOTO TPEYTOJIbHUKA COOTBETCTBEHHO PABHBI IBYM CTOPOHAM H YTIIY IPYTOTO
TPEYroJIbHUKA, TO TAKUE TPEYTOJIbHUKU PABHBI.

06) Mennana paBHOOEIPEHHOT'O TPEYTOJIbHHUKA, IPOBE/IEHHAs! K OCHOBAHUIO,  SIBIISIETCS OMCCEKTPUCOM.

B) Eciiu cropoHa u yroja ofHOro TpeyrojbHHKa COOTBETCTBEHHO paBHBl CTOPOHE M YTy APYroro
TPEYTOJIbHUKA, TO TAKWE TPEYTOJIbHUKH PABHEI.

1)6 2)B 3)aub 4)0usB
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A10. bokoBas cropona paBHOOOKOMW Tparenuu paBHa 10cM, a ocHOBaHUS paBHBI 7cM | 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 obnacts onpeneneHus GyHKIUN Y S
3x—x°
Bapuanr |1
Al. Pemre ypasuenne 8x—5=3x—-17
1)4,4 2) 4,4 3)-2,4 4) -2
A2. Cokpatute npoOb > - 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
AS. Pemmte ypaBHenue: —4x° +9x —2=0
1) 0,25; -2 2)4;-0,5 3)2; 0,25 4) perieHui HET
L |ly—-2x=2,
A6. Pemute cucreMy ypaBHEHHM
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 OHOTO TPEYTOIbHUKA, COOTBETCTBEHHO PABHBI
JIBYM CTOPOHAM U yTJIy IPYroro TPEeyrojdbHUKA, TO TAKHE TPEYTrOJIbHUKHA PaBHEI.
B) Ecnu Tpu cTOpOHBI OTHOTO TPEYroJIbHUKA COOTBETCTBEHHO PaBHBI TPEM
CTOpOHAM JPYTroro TPEyroabHUKA, TO TAaKUE TPEYTOJIbHUKA 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 \b2-4 4—4b+b?) "
2x — x?

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

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

Bapuanr 1.

3/ E Q
Nel. Haiinute 3HaueHUE BbIpaKEHUS: 27-125-8

No2. Beryuciurs
1 2

a) (737;3) 6)(/V8)?

1
Ne3. Yipoctuts Bripaxkenue ( ) )V2H . gV
a

Ne4. Pemuth ypaBHEHUE

1)V5-4x =3.2; 2) JI-x=x+1

Bapuanr 2.

N [

2 1 4
(723j -366 +23
Nel. Haiinure 3HaueHue BbIpaskeHUs
Ne2. Beruncnuts

6—4
a) ﬁ 6) (\/ 3\/ 25 )3
(6°-6°)°
Ne3. VopocTuts BelpakeHue

\/§+1 \/§+1 1
b= s

Ne4. Pemuth ypaBHEHUE

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

Kourpoabnas padora Ne 3.
Tema «IlokaszarenbHas GyHKUMA.»

Bapmuanr 1.
1. Pemmute ypaBHEeHHUS:

a) 2" =82

2. Pemnte HepaBeHCTBa:

a) R |

5 3x-7 8 7x-3
ols) <(3)
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Bapuant 2
1. Pemmre ypaBHEHue:

a) 3 =943

2. Pemvite HEpaBEHCTBO:

1\" 1

— <
) (3) 243

8 3x-7 5 7x-3
? (é) S@

KonTpoasHnas padora Ne 4.
Tema «Jlorapudpmuyeckas GyHKuug.»

Bapuanr 1.

1. Haiinure 3HaueHNE BBIpAXKEHUS

1+l 3
2)5+095

1) log , 16 3) log ;135 —1log , 20 + 2log , 6

2
2. Pemute ypaBHeHHUS:

a) log; (x—5)+log, x =log, 6.
6) 1+log, (x+4)=log, (x2 +9x+ 20)

3. Pemure HepaBeHCTBA:

a) log o 5(2x+5)<2.
4. Haiigute oGnactb onpenenenns Gynkuun Y = 109, (1— 2x )

Bapuanr 2
1. Haiinute 3HaueHNe BBIpAXKEHUS

2logl7
1)|093% ;2)(§j * ; 3)log,56+2log,12 —log ,, 63

2. Pemmnte ypaBHEHue:
a)log, (x—3)+log, x =1,
6) 1+log, (x2 +4x—5) =log, (x+5)

3. Pemute HepaBEeHCTBO:

aylog ,(x—7)<3.

4. Haiizute o6macts onpenenenns pyuxumn Y = 100, (6 +2x ) .

Konrpoabnas padora Ne 5
Tema «OCHOBBI TPUTOHOMETPHID

Bapuanr 1.
Nel. BeryuciauTh:

1)sin 300°

2) tg(— %7[}
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No2. Onpenenute 3HaK BbIpOKEHUS
cos700°tg380°
V4

< —

2
Ne3 Haiigute tga, eciim CoSax = —,0<
J5 2

Ned. YopocTuts BelpaskeHue
3
1+ ctg(7 + a)tg (7 -)
Ne5. Jlokaxkure cripaBeyIMBOCTb PABEHCTBA
sin® a —2sin’ acos® a +cos* a

=1-sin2a
(sin a + cos a)?

Bapuanr 2.

Nel. Bbluucnutsb:
1)tg600°
2) cos L%
3
No2. Onpenenute 3HaK BbIpaXeHUs
sin 300° cos 400°

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

NN

1
5 )
Ne4. YnpocTuts BblpakeHHe
1+tg(7 + a)ctg (377[ -a)

No5. JlokaxkuTe cripaBeJIMBOCTh PABEHCTBA

sin*a +2sin?acos? a+cos* a+sin®a+cos’a =2

KonTposbnas padora Ne 6.
Tema «IIpousBoaHas GpyHKuHN»

Tect

Bapmunanr 1

Yacrs 1. 3ananus ¢ ykazanueM Homepa oTteta (1 Oamn).

Ne n/u | Cooeporcanue 3a0anus

Haifaure Touky MmakcuMyMa GyHKIHN y = X° — 5x* + 3
Al 1)0 2)4 3) -4

4)1

Ha  pucynke  wu3o0paxkeH  rpaduxk
MPOU3BOIHON QYHKIIUH Y = f (x), 3amanHoi
Ha oTpeske [-6;60]. Mccnenyiite dhyHKIHIO Y
= f(X) Ha MOHOTOHHOCTB U B OTBETE YKKHUTE
A2 | yKCIIO MPOMEKYTKOB YOBIBaHUSL.
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A3

Teno nBwxeTcs Mo MPsSMOM TakK, YTO PACCTOSHHE S OT HAYAJIbHOW TOYKH W3MEHSIETCS T10
sakony S =t + 0,5 t? (M), re t — Bpems aBMKeHHs B ceKyHaax. Haiinute ckopocTh Tenma

qcpes 4 c. mocie Hayaia JIBUXKCHUSL.
)4 2)6 312 45

Yacts 2. 3a1aHus ¢ pa3BEPHYTHIM OTBETOM (2 Oasa).

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

B1 B) NMPOU3BOIHASA GYHKIIMH Ha IpoMexyTKe (1; 3) mpuHuMaeT oTpHLIaTeNIbHbIE 3HAaUEHHs], a Ha
npomexyTkax (—1; 1) u (3; 6) — mON0KUTENbHBIC 3HAYCHUS;
r) npsiMble, IapasuieibHbIe OCH a0CIuce, KacaloTes rpaduka B Toukax (1;4) u (3; -4)

B2 Haiite HanGoblee 1 HaMMEHbIIee 3HaYeHns GyHKIuN y = 2x° +3x2 + 2 Ha oTpeske [—

2; 1]

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

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

C1
Bapuanr 2
Yacrs 1. 3aganus ¢ ykazanueMm Homepa otBera (1 Gam).
Ne i/
Cooepoicanue 3a0anust
Al Haiinute Touky Makcumyma (GyHKImH y = 2x° — 3x% - 1
1HO 2)4 3)-1 41
Gyukuus Yy = f(X) omnpenenena Ha
npomexxytke  (a;b).  Ha  pucynke
n300pak€H rpaduk €€ TPOU3BOIHOM.
VKaxure UUCIO TOYEK MHHHMYyMa
A2 bynkun Y = f(X) Ha npomexyTke (a;b)
Teno aBwxkeTcs Mo NPSAMOM Tak, YTO PacCTOSIHME S 10 HErO OT HEKOTOPOH TOUKHU A 3TOM
A3 npsAMoii M3MeHseTcs 1o 3akony S = t3 - 3t +4 (M), rme t — BpeMs ABIKEHHS B CeKyH/IaXx.
HaiinuTe ckopocTsb Tena uepes 3 c. mocie Hayana JABHKEHHS.
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) 3HaueHUS QYHKINHU COCTABISIOT MIPOMEKYTOK [—2; 5]
B) 3HauYeHUs (QYHKIIMU OTPHUIIATEIBHBI TOJIHKO B ToUkax npomexytka (0; 3)
) TOYKHU dKcTpemymMa pyHkuuu —1 u 2.
B2 Haifnute HanbonbIIee 1 HAaMMeHbIIee 3HaYeHNs QYHKIMH y = -X° +3x2 + 4 Ha oTpeske [—3;

3]

Yacrp 3. 3ananus ¢ pa3BEpHYTHIM 0TBETOM (3 Oana).
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| C1 | Ucenenyiite dyukimmo 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 MPU3MBI COCTABIAET C
IJIOCKOCTBIO ee ocHoBanus yron 45°. Haiiaute 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 OEHKH OCBOCHHMSI YMEHUI 1 YCBOCHUSI 3HAHUH TEKYIIero KOHTPOJIs

Tema» /lelicTBUTENLHBIE YHCJIA)
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. Berancnuts:
1 5 7
(— - o,375j +0,125 +(— ——j +(0,358 -0,108)
2 6 12
Ne2. 3anucare 6eckoHeUHYIO Iepuoudeckyto 1pods 0,3(6) B BUae 0OBIKHOBEHHOM Jpodu.

Tema «CTeneHb ¢ PAMOHAJLHBIM OKA3ATEJIEeM»
Camocmoamenvnaa paboma

1 BapuanT
L? —4
Al
VYrpoctute BoIpaxeHue: y+2
4
333
1 1 4
272.| =
A2 3
Beruucnure:
1 1 1 1
A3 = Ly497 164 x () 7)*
Haiitu 3Hauenue uncaoBoro BeipaxkeHus: ( ( 9 ) 125 .
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2 BaApHaHT

1 1
- 1

Al mE0E o

1 1

Ynpocrture BelpakeHue : m*-n*

1 1 1!

A2 4 4 .52
Brruuciure : 104-404-5 .
1 1 5
122 32.73
A3 2 17 1
HaiiauTe 3HaueHne YMCI0BOTO BHIPAKECHUS : 73-82 8¢
Tema «UncaoBasg GyHKIIUA»
Camocmoamenvhnan paboma
Bapuanr 1.

Nel. Uzo6pa3ute rpaduk HeNpephIBHON QYHKINH, 3HAS, YTO:
a) 06macTh omnpenenaeHust PyHKIHUU eCTh MPOMEKYTOK [- 3; 4] ;

6) 3HaYCHHs (YHKIMH COCTABIISIIOT IPOMEXKyYTOK |-4; 3] ;
B) (yHKIMs yObIBaeT Ha mpomexyTke |- 3; 1], Bospacraer ma mpomexytke [1; 4];

T') 3Ha4eHUS PYHKIUHU OTPUIIATEIHHBI TOJIBKO B TOUYKAX MPOMEKYTKA (- 1;2);
n) f(-3)=2; 1(4)=3; f(0)=-3.

Bapuanr 2.

Ne 1. M300pa3ure rpaduk HENIPephIBHOHN (DyHKINH, 3HAS, YTO:

a) 06macTh omnpenenaeHust PyHKIHUU eCTh MPOMEKYTOK [- 2, 5] ;

6) 3HaYCHMs (YHKIIMH COCTABIISIOT IPOMEXyYTOK |-4; 5] ;

B) GyHKIHMs Bo3pacTaeT Ha npomexyTkax [-2; 0] u [3; 5], yosBaer Ha mpomexytke [0; 3];

r) vy ¢pyaxun 0 u 4;
n) f(-2)=-3; 1(3)=-4; {(5)= 4.

Tema «Jlorapudmundeckasa GyHKIUI»
Camocmosamenshnas paboma

Pemuts YpaBHCHUE!
1). logs(x [11) [1 2.

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

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

Tema «locapugpmuueckas pynkuusy
CamocrositesbHas padora

Pemuts HCPAaBCHCTBO:
1). log3 (x [14) [ log3 5.

2). logs1 (20 x) 0 D1,
A

3). Igx1201g4.
4). log1s (x [13) [ logys (x [15) (11,
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Tema «Ocrogrble MPUZOHOMEMPUUECKUE HLONHCOCCHIEA)
Mamemamuueckuii Oukmanm

1.Cunycom OCTPOro yriia npsiMOyrojIbHOIO TPEYroJAbHHUKA HA3bIBACTCHL. . . ... ......

2.Kocunycom 0CcTpOro yria npsiMoyrojabHOIrO TPEYroJIbHUKA Ha3bIBACTCH .......
3.Tanzerncom oCTPOro yria npsiMoyrojibHOIro TPeyrojlbHUKA Ha3bIBACTCH ........

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

5.3amoMHUTh HEAOCTAOIINE JaHHbIE TAOJUIIBI HA OCHOBAHUY TPalyCHON U
paaraHHON MepHI YTIIOB.

I'panycer 30 60 120 | 210 270

360

Panuansr O O O 30 60

4 2 4 5

70

6.Cunycom 1106020 yena [1 HABBIBACTCS «....vuuenennineineaiinneneeneniennennns
7. Kocunycom 1106020 yena [1 HABBIBACTCH ...uvvenureenneeenieenneeeneeanneennnnns
8. OnpenenuTh 3HaK BbIPAKEHUSA:

A). ¢0s137° [J sin 215°01 0 tg312°

b). .20 30 50
) sin—[lctg—_[Jcos— .
3 4 4
9.BeaucimuTh ig%,COSD, ecu cos O 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

Ne /it
Al | Ympoctute Bhpaxcenue: 7 cos’x — 5 +7sin’ x.
12 2)-4 3)7 4)-5
Haiinure 3HaueHne BhIpaKeHHs: COS 2X, €I Sin X = %, x € | verBepTH.
A2
1) 12 2) 144 3) 119 4)1
13 169 169
Beraucnure: tg| — T _2sinf—2| —cos3n.
A3 4 6
D3 291 9Bi-2 443
Ad Beraucnre : S 70 +sin20° 1) \/E 2) 1 3)1 4) ﬁ
cos 25° cos25° 2

Yactp 2. 3a1aHus ¢ pa3BEPHYTHIM OTBETOM. (2 Oaa)

Conep:xanue 3a1aHus

Ne i/
B1 | AAOKa&KHTE TOKACCTBO sin* o + cos® o + 2sin? a.cos® o =1.
B2 | HaiiuTe 3HaueHNE BHIPAXKEHUS : (sin 15°—cosl5 O)Z.
B3 | Yupocrure BhIpaXkeHHE : cos(a +f) +sinasinf
Ccosa
B4 | YUIPOCTHTE BBIDAKCHHE : (g2 (x _ g) ctg? (x + g) -tg%(n+Xx)-
Bapuanr 2

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

Ne i/ Conep:xxanue 3a1aHus
A1 | Ynpoctute BhIpakeHue: 2 cos’x + 5 +2sin’ x.
19 2) 7 3) 6 41
Haitnure 3HaueHue BbIpaX)eHUs : Sin 2X , eciu Sin x = % ? X € 2 4ETBEPTH.
A2
1) 120 2) 120 3) 10 4) _10
169 169 13 13
Borunciute : COS 2 (_ 7’5) +2 Sin(_ ﬂ) —CoS3T.
A3 4 6
1)2 2) -1 3) 2,5 4) 0,5
Boruncnure ; €05105°-c0s15°
Ad cos 315°
b3 -3 9203 423
Yactp 2. 3a/1aHus ¢ pa3BepHYTHIM OTBETOM. (2 Oaa)
Ne /i Conep:kanue 3a1aHusl
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Bl JloKkaxuTe TOXKIECTBO :

1

2T 2
l1+tg°a  1+ctga

B2 Haitaure 3HaueHue BbIpaxeHus :

6sin15°cos 15°
cos?15° —sin?15°

B3

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

cos(
B4 | Yopocrute BhIpaXkeHHUE :

g—X)Sin(X-FTE)'

tgz(x - n)

Tema «Tpuzonomempuueckue ypagHeHus

1.Peute ypaBHEHUS:

a)sin2x [1 1.

0) cos (X DDDQ) 0.
B) 2cos x [11 1 0.
r)4sinxcosx 111 0.

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

Bapuanr 1.

NelHaiitu npou3BoHy0 QPYHKINHU:

1
a)3x* ——;
X

Bapuanr 2.

NelHaiitu npou3BoIHYIO (QYHKIIMH:

1

a)2x3—x—2;

6)(4—3x)";
B)e* -sin x;

r)ﬂ_
In x

CamocrosiTeibHass pabora

Tema «IIpousBoaHas pyHKUUN»

Camocmoamenvnan paboma
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Tema «IIpsiMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE»

Ilpakxmuueckaa paboma

1C1

Al A2 A3 Ad A5
Kaxkon Ha kaknx B kakoii Touke | IIo kakoit Kaxkue npsimbie
IJIOCKOCTH IJIOCKOCTSIX | TIEPECEeKaloTCsl | MPSMOi JIeKaT B INIOCKOCTH
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) ADBu B) K B) DC C) DP, DB,DA.
C) APC ABC O A C) AC BA
1) BDC C) ADB u ) D 1) BA ) DB, DC,DK.
DCB CB
1) DKB u
DCA
. A6 A7 A8 Tyro HaTsiHyTast HUTh
Af Ykaxure Ykaxure [Mpsimbie au b 3aKpeIUICHa B TOYKax
M TOYKY MPSIMYIO TepPECEKAr0TCS 1,2,3,45,6
nepecedeHu | nepeceueHu | B Touke C. PacroJIOKEHHBIX Ha
s IPSIMOM o Bri6epure crepxknsax SA,SB,SC.
NCi ¢ IUIOCKOCTEN | BEPHYIO YKaxnuTe KOJIMYECTBO
wiockocteio | ABD u 3aIHCh: TOUYEK B KOTOPBIX
A1B:1Cy ADD: A) axb=c B) OTPE3KU HUTHU
A)Dy aNb=c COTIPUKACAIOTCS
B) C1 A) DB O a|lb=c A) 0 B) 1
OA1 B) BB: anb=C C 2 3
) By C) BC
JI) AD
A10 All Al2 Al3
i VYkaxure Bribepute MoHo Otpeszox BD
B, pédpa, BEpHOE MIPOBECTH ‘ MePIEHIUKYISIPEH
MEPIEeHIUKYN | YTBEPKIEHH | MIOCKOCTh @ miockocty o. CB
SIpHBIC e yepes YeThipe SIBIIETCSL:
IIOCKOCTH A)AD LBA | mpou3BOIbHBI A) Tlepnenauxynspom
ABC B) AB LD | eTouku B) Haknonnoii
A) DA, 1C1 [IPOCTPAHCTBA C) Ilpoexkuueli HaKIOHHOMN
BC,CC:. 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

Bapuant 2

_—

Nel. Haiiaure koopauHatel Bektopa AB

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

—_

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

-

Ne2. Jlaus! Bextopsl 4 u 6 . Haiinure:

-

‘Za—g

, €CIIH:

a{3:1;,—2} 6{1;4,-3)

‘a — 28|, ecnu:

a{5;—1;2} 6{3:2-4)

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

A3:10), B0:0:2v2)
c(0:20), 4(3122)

A(6;-4:8), B(8,—2;4)
C(12,-64), /1(14-6;2)

— -

Ne4. Beruucnute ckajiipHOE IPOU3BEIEHUE BEKTOPOB M U 1, €CIIU:

—_—

m=a+26—c,n=2a-a,

‘5‘ - 2,‘;‘ _3|ae|=60",

m=2a—e6+c,n=a-—28,

‘5‘ =3,H _2lael=60,

cla,cles. cla,cles.
Tema « MHOTOIrpAHHUKH )
Camocmoamenvnas paboma
1 BapumanT 2 BapuaHT

1. B mpsaMoyroinbHOM mMapaiienenurnese
CTOPOHBIOCHOBAHUS PaBHBI 5 M U 12 1M,
a BbICOTamapasuiesienumnena paBHa 6 am.
Onpenenure TUIOHMAAL JUATOHATBLHOTO
CCUCHHUS.

2. Omnpenenute AWaroHaldb MPaBUILHON
YEeTHIPEXYTOJbHONW MPU3MBbI, €CJIM JUAroHalb
OCHOBaHUs paBHA 9 cM, a TMaroHaiabh OOKOBOU
IPaHU paBHA 7 CM.

3. OcHOBaHME TUPaMUIbI — IPIMOYTOIBHUK CO
CTOpOHaMU 4 cM 1 5 cM; KaxkJ10e 60KOBOE pedpo
nupamubel paBHo 13 oM. Haiinmure BBICOTY
MUPaMUJIbI.

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

1. B mpsmMoM mapajienenuree ¢ OCHOBaHUEM
ABCJI nano: AB=29 cm, AJI=36 cm, BJI=25
cM u OokoBoe pedOpo paBHO 48 cwMm.
Onpenenuremomans cedenus AB1C1JL.

2. OcHOBaHHEM TPSMOW MHPU3MBI  CIIY)KUT
MIPSAMOYTOJIBHUK. J[MaroHasib Mpu3Msl paBHa 8
CM , BbIcOTa Iipu3Mbl 2 cM. Haiinure cropony
OCHOBAaHUS.

3. BeicoTa mpaBWIBHOM  YETHIPEXYTOJIBHOI
IIMPaMMJIbl paBHA 7 CM, @ CTOPOHA OCHOBAHUS
6¢cM. Onpenenute IuHY O0OKOBOTO pedpa.

4. CTOopoHBI OCHOBAaHMM [IPaBUIILHON

TPEYroJibHOMYyCeUeHHON mupaMubl 3 1M u 1
M. bokoBoe pebpo 2 am. Haiinure BeICOTY
MUPAMHUIBI.
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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 BepOSITHOCTB TOTO, YTO BHIOPAHHBIN HAyTa] MApPUK OyAeT OebIiM?
y 2y X 5 = i

45 43 45 45

2. Bpocatot Tpu MoHeThl. KakoBa BepOATHOCTb TOTO, UTO BBIAAYT JIBa Opjia U OJHA pelika?

1

1) g 2) 05 3) 0,125 Y 5

3. B nenexno-BemieBoii jorepee Ha 1000000 6mtetoB pasbirpeiBaercs 1200 BemieBbix u 800
JIEHEXKHBIX BHIMTPHITIEH. KakoBa BEpOSATHOCTH BBHIUTPHIIIA?

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

Bapuanr 2.
1. B urpansHoii konozae 36 kapt. Hayran BeiOupaercst ogHa kapra. KakoBa BEposSTHOCTb, UTO
3Ta Kapra — Ty3?
1 1 1 36
1 — 2 — 3 4) —
) 36 ) 35 ) 9 ) 4

2. Bpocarot 1Ba urpanbHbix Kyouka. KakoBa BepOSATHOCTb TOTO, UTO BBINAAYT JIBE YETHbHIE
udper?

2
1) 0,25 2) 5 3) 0,5 4) 0,125
3. B xop3une nexat rpudsl, cpean KoTopbix 10% Oenbix u 40% poixux. Kakosa
BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN rpUO OEIbIN WM PHIKUIL?

1) 05 2) 0,4 3) 004 4) 0,8

5.3. KOHTpOﬂbHO-HC{MCpHTCJ’IbHLIe MaTepuaJibl 1Jis IPOBECACHUSA MUCbMEHHOI'0 JK3aM¢EHa B

BH/le BADMAHTOB HA00pa KOHTPOJIbHBIX 3aJaHUH

BAPHUAHT 1
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OaTapeiku.

BepositHocTh TOTO, uTO OaTapeiika OpakoBanHasi, paBHa 0,05. [Tokymnarens
B MarasmHe  BBIOMpAET CIydyailHyI0 YIAKOBKY, B KOTOPOU JBE TaKHe

Haiigute BCPOATHOCTH TOI'O, YTO o0e 6aTapeﬁKH OKaXyTCAd HCUCIIPABHBIMHU.
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BAPUAHT 2
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Ha Tapenke nexar oaMHaKOBbIE Ha BUJ MUPOKKU: 4 C MSICOM,
8 ¢ kamycToit u 3 ¢ BumHel. [lets Hayraa BRIOMpPAET OJJUH MHPOKOK.
HaiinuTe BepOsSATHOCTH TOTO, UTO 3TOT MUPOKOK OKAKETCS C BUILIHEH.
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Bapuant 3
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Bapmuanr 4
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10.
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11.

12.

13.

14.

15.

16.

17.

67


https://www.mathm.ru/zad/egeb/zad14/otv/12.jpg
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