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BHeluHsis 3KcniepTU3a (CoAepIKaTeNbHas ):
PaGouas nporpamma y4eOHOM JUCLUIIMHBI pa3paboTaHa HA OCHOBE NPUMEPHOIN
nporpaMmmbl, pPEeKOMEHAOBaHHONH denepaibHBIM TOCYJapCTBEHHBIM aBTOHOMHBIM
yupexaenueMm «®denepanbHbIl MHCTUTYT pasBUTHs oOpasoBaHus» (PI'AY «DHPO)
JUIs peajiu3aliiy OCHOBHOM npodeccuoHalbHONW obpazoBatensHol nporpammbl CTIO
Ha ©a3e OCHOBHOro oOuero o0pa3oBaHUs C MOJYyYEHUEM CpPEAHEro OoOLIero
obpazoanus ([Ipotokos Ne 3 ot 21 utons 2015r. PeructpauoHHblii HOMEP peLEH3UN
374 or 23 wwons 2015 r. ®rAY «®DHUPO») no cneumanbHoctd 46.02.01
«JIokyMeHTauMOHHOE oDOecleyeHHne yrpaBleHus U apXUBOBEIEHNE.

Pabouass nporpamma pa3paboTaHa B COOTBETCTBHU C Pa3bsACHEHUSIMHU [IO
(hopMHpPOBAHUIO TNPUMEPHBIX 00pa3oBaTeNIbHBIX NporpaMM y4deOHBIX JUCLMILIMH
HayajgbHOro MpoeCCHOHALHOIO W CPeAHEro MpogecCHOHaIbHOr0 00pa3oBaHHUs Ha
ocHoBe denepanbHBIX FOCYAAPCTBEHHBIX 00pa30BaTesIbHBIX CTAHAAPTOB HAYa/lbHOIO
npohecCUOHAIBHOTO U CPeHEro npohecCHOHAIBHOIO 00pa3oBaHus, yTBEPIKAEHHbIMH
HU.M.PemopeHko, aupektopoMm JlenaprameHTa rocyAapCTBEHHOM MOJMMTUKH M
HOpPMATUBHO-NPABOBOTO peryiupoBaHus B cdepe obOpazoBaHuss MuHUCTEPCTBA
oOpa3oBaHus U Hayku Poccuiickoit @enepaunu ot 27 aBrycra 2009r.

Coaep)xaHue MNPOrpaMMbl peajiu3yercs B IIPOLIECCE OCBOEHMs CTyACHTaMH
OCHOBHOH  mnpodeccHoHanbHOW  00Opa3oBaTesbHON  [porpamMMbl  MOATOTOBKH
CMELHAIUCTOB CpeAHero 3BeHa no creuuanbHoctu 46.02.01 «JloKyMeHTauHoHHOE
obecrieyeHue yrpaBleHUss U apXWBOBEAECHHE» B COOTBETCTBUU C TpPeOOBAHUAMM
®I'OC CIIO TpeTrbero noKoJIeHUs.
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1. IACHOOPT IPOT'PAMMBI YYEBHOM JUCITAILINHBI
«MATEMATHKA»

1.1. ObJjacTb NpUMeHeHHUs] TPOrPAMMbI

[Iporpamma yueOHOW nmucuMIUIMHBL «MareMaTuka» MNpPeAHAa3HA4YeHA ISl W3YYCHHS
MaTeMaTHKH B  MPO(ECCHOHANBHBIX  O0pa30BaTENIbHBIX  OPTaHU3ALMSIX, PEATH3YIOLINX
0o0pa3oBaTeNbHYIO MPOrpaMMy CpemnHero odmero oOpa3oBaHUs B Mpeneiax OCBOSHUS OCHOBHOMN
npodeccuonanbHOll  oOpaszoBarenpHON mnporpammbl CIIO Ha ©0ase ocHOBHOro obimero
oOpa3oBaHUsI MU TIOATOTOBKE CIELHAIMCTOB CPEIHEro 3BeHa Mo crenuanbHocTu 46.02.01
JlokyMeHTaNbHOE O0eCTIeUeHHE YIIPABJICHUS H APXUBOBEICHHE

Pabouas mporpamma pa3paboTaHa HA OCHOBAHHH:

1. '"IlpumepHOH OCHOBHOW 0Opa30BaTENbHONW NPOTrPaMMbl  CpegHEro  odiiero
obpazoBanus" (ogoOpena pemeHueM QeaepasbHOro yueOHO-METOMUYECKOTO OOBEIUHEHUS TI0
obmemy odpa3oBaHHIO, MPOTOKOJI OT 28.06.2016 N 2/16-3);,

2. CornacHo «Pa3bsiCHEHUsIMH TIO peayu3alui 00pa3oBaTeNbHON MPOrpaMMbl CPEIHErO
obmero oOpasoBaHMs B TIperesnax OCBOGHHS OOpa3oBaTeNbHBIX MPOTPaMM  CPEIOHEro
npodeccruoHamTbHOro 00pa3oBanus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHUs C yueToM TpeOoBaHMI
@OI'OC u npodust nomyuaemoro npodeccuoranbHoro odpasosanus» (porokon Ne 1 ot 10 anpenst
2014 r. HMC OIIO ®T'AY «®HPO») ydeOHasi TUCIUILUIMHA M3Y4YaeTCsl C YY€TOM COLMABbHO-
SKOHOMHYECKOTO Tpodmis npodecCHOHANTBHOTO 00pa30BaHHSI.

YueOHast nucLUIIINHA H3y4aercs Ha 1 kypce.

1.2. MecTt0 AMCUUMIUIMHBI B  CTPYKTYpe OCHOBHOH mpodecCHOHANBHOM
o0pa3oBaTeIbHOM NporpaMmbl: yueOHas qucnuiinHa «MaTteMaTuka) OTHOCUTCS K CTPYKType
001meo0pa3oBaTeIbHOrO [IUKJIa OCHOBHOH NPOodecCHOHATBHON 00pa30BaTeNbHOMN MPOrpaMMBl.

1.3. Iesan u 32824y y4eOHOM AHCHUIIMHBI — TPEOOBAHUSA K Pe3y/JbTATAM OCBOCHHS
AUCHUILINHBI;

OcBoenue coaepskaHust yueOHOM OUCHMIIMHBI «MaTemMaTuka» 00OecreunBaeT
TOCTHKEHUE CTYIeHTAMH CIEAYIOIIHUX Pe3yJIbTATOB:

JINYHOCTHBIX:

- ¢(OpPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3BIKE HAYKH,
CpEeACTBE MOICIUPOBAHMS SIBJICHHH U MPOLIECCOB, UIEIX U METONIaX MAaTEeMAaTHKUY,

- TOHMMAaHHE 3HAYUMOCTH MATE€MAaTUKH Uil HAyYHO-TEXHUYECKOTO Iporpecca,
c(pOpMHPOBAHHOCTH OTHOLIEHUSI K MATEMATHKE KaK K YaCTH O0INEeUeIOBEYeCKON KyIbTypPhl Yepe3
3HaKOMCTBO C UCTOPUEH Pa3BUTHSI MATEMATUKH, 3BOJTIOLMEN MATEMATHIECKUX UAEH;

- pasBUTHE  JIOTMYECKOTO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
ANITOPUTMUYECKOHN KYJIBTYpbl, KPUTHYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM AJist OyayIuen
poeCCUOHATTBHOM AeSITENIbHOCTH, 1T TPOAOJDKeHHsT 00pa30BaHus U caMOOOpa3oBaHUs

- OBJIQICHUE MAaTEMaTHUECKUMH 3HAHUSIMHU H YMEHHMSIMH, HEOOXOANMBIMH B TOBCEIHEBHOM
JKU3HH, JUII OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH W JTUCIHILUINH
npodeCcCHOHAIBHOrO IUKJA, IJIsI TOJy4eHus oOpa3oBaHUs B O0NacTiax, He TpeOyrommx
yrayOJeHHOH MaTeMaTH4eCKOH MOATOTOBKY,

- TOTOBHOCTb U CIOCOOHOCTH K OOpa3OBaHHUIO, B TOM HHUCJIE CamMoOOpa3OBaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HM, CO3HATENBHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpPa3OBaHHMIO Kak
YCJIOBHIO YCIEUTHOW MPodeCcCUOHANTBHON 1 O0IECTBEHHOM AESITEIbBHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOH TBOPUECKOW M OTBETCTBEHHOM
NesITeTbHOCTH,

- TOTOBHOCTb K KOJUIEKTUBHOH padoTe, COTPYyIHHUYECTBY CO CBEPCTHHUKAMH B
o0pazoBaTesbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeN0BATENbCKOM, MPOSKTHON U APYTHX
BUJIaX NIESITEIbHOCTH,



- OTHOIIEHHE K MPO(eCCHOHATBHOMN e TETbHOCTH KaK BO3MOYKHOCTH yUaCTHSI B PELICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX POOJIEM,;
MeTanpeaMeTHBIX:

- YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LeNH JEATEIbHOCTH W COCTaBJIATH IUIAHBI
NESTEIbHOCTH, CAMOCTOSITEJIbHO  OCYLIECTBJISITb, KOHTPOJUPOBATb M KOPPEKTUPOBATH
JEsITEeIbHOCTD, UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS NTOCTABJICHHBIX LIEJIeH U
peann3ayy TUIAaHOB AESITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3JINYHBIX CUTYALHsAX,

- YMEHHE MpPOAYKTUBHO OOLIATbCS W B3aUMOJEHCTBOBaTH B IPOLIECCE COBMECTHOM
IESATEIbHOCTH, YIUTHIBATh MO3HLIUHU IPYTUX YUACTHUKOB AESITEIBbHOCTH, 3()(HEKTUBHO pa3peraThb
KOH(JIUKTBL,

- BJIAICHUE HAaBBIKAMU TIO3HABATENIbHOW, Y4eOHO-HCCIENOBATENbCKOW M IMPOEKTHOU
IEATeIbHOCTH, HaBBIKAMH  paspelieHuss mnpodieMm; CrnocoOHOCTh U TOTOBHOCTH K
CaMOCTOATEJIbHOMY NOMCKY METOAOB PELIEHUs NMPAKTHUYECKUX 3a7a4, MPUMEHEHHIO Pa3InYHBbIX
METOMOB MTO3HAHUS,

- TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-TIO3HABATEIbHON
OEATEIbHOCTH, BKJIIOUAs YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(POPMALIHH,
KPUTUYECKH OLIEHUBATb W HWHTEPIPETHPOBATh HH(YOPMALIUIO, MONYYaeMYyIH0 W3 Pa3IUYHBIX
HUCTOYHHKOB;

- BJIAJICHHE SA3BIKOBBIMHU CPEACTBAMM. YMEHHE SICHO, JJOTMYHO U TOYHO H3J1araTb CBOIO
TOYKY 3PEHUs], UCIIONIB30BaTh aI€KBATHBIE SI3bIKOBBIE CPENCTBA,

- BJAJEHHE HAaBBIKAMH IO3HABATENBLHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAHUMN, IPAHUL] CBOETrO 3HAHUS U
HE3HAHUs], HOBBIX MIO3HABATEbHBIX 33/1a4 U CPEICTB JJIs UX JOCTUXKEHUS,

- LEeJEeyCTPEMIIEHHOCTb B TIOMCKAaX M TMPHHATHU PEIICHUH, COOOpa3uTEeNbHOCTh U
UHTYHLUS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEACTABICHUH, CMOCOOHOCTh BOCIPHUHUMATH
KpacoTy U FapMOHUIO MUPA,

NpeAMEeTHBIX:

- ¢()OpMHUPOBAHHOCTD MPEACTABICHUI O MAaTEMATHKE KaK YaCTH MUPOBOH KYJIbTYPhI U
MECTe MaTeMaTUKH B COBPEMEHHON LUBMIIM3ALMH, CIIOCO0aX OMHMCAHHS SIBIEHUH PEeasbHOTO
MHpa HA MaTEMAaTHYECKOM SI3BIKE,

- c(pOPMHUPOBAHHOCTb MPEACTABICHUI O MATEMaTUYECKUX MOHATHUAX KaK BaXKHEHIIHX
MaTeMaTUYECKUX MOJENSX, MO3BOJAKIIUX ONUCBIBATH W H3y4aTb pa3HbIE IPOLECCH U
SIBJICHUS,

- IOHUMAaHNE€ BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUL;

- BJIJICHUE METOIaMHU JOKA3aTEIbCTB U aJITOPUTMOB PELICHUs, YMEHUE UX IPUMEHSTD,
MPOBOAUTH AOKA3ATENbHBIE PACCYKICHUS B XOM€ PELICHUs 3a1a4,

- BJIAJICHUE CTAHAAPTHBIMHU NPHEMaMH PELICHHs] PALMOHAJIBHBIX U HUPPALIMOHAJBHBIX,
MOKA3aTEeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM,
HCIIOJIb30BAHNE F'OTOBBIX KOMIIBIOTEPHBIX POrpaMM, B TOM YHCJIE [JIsI IOMCKA NyTU PELICHUs
Y WIIIOCTPALMY PELIEHNUs] YPAaBHEHUNH U HEPABEHCTB;

- c(OpMHUPOBAHHOCTb TPEACTABICHUI OO0 OCHOBHBIX MOHATHUSX MAaTEMaTUYECKOTO
aHalMM3a M WX CBOHCTBaxX, BIaJeHHE YMEHHEM XapakTepPU30BaTb IMOBeNCHHE (QYHKLHH,
HCIIOJIb30BAHNE MOJYYEHHBIX 3HAHUN JJI1 ONMMCAHMS U aHAJIN3a PEajbHbIX 3aBUCUMOCTEN;

- BJIAJICHNE OCHOBHBIMH MOHATUSIMU O MJIOCKHUX U NPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, iXx OCHOBHBIX CBOMCTBAX;

- cOpMHUPOBAHHOCTh YMEHHsI PACIIO3HABATH T'€OMETPHUECKUEe (PUTYPHl Ha YEPTEXKax,
MOJIENISIX U B PEATbHOM MHUpE, MPUMEHEHHE M3YUYEHHBIX CBOWCTB I'€OMETPUYECKUX (UTYp U
bopMyIT IS peIIeHNsI TeOMET PHUECKHX 3a/1a4 U 3371a4 C MPAKTHYECKIM CONIEPIKAHUEM,

- c(hOpPMHPOBAHHOCTb TMPEACTABICHUI O TIpoLeccax U SIBICHUSX, HMEIOLINX
BEPOATHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PeajbHOM MHPE, OCHOBHBIX
MOHATUSAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTE,

- YMEHHUI HaXOOUTh U OLIEHUBATH BEPOSITHOCTU HACTYIUICHHS COOBITUH B NPOCTEHIINX



NPAaKTUYCCKUX CUTYyalUAX U OCHOBHBIC XaPAKTCPUCTUKU Cﬂy‘{aﬁHbIX BCJIMYHH,
— BJIAACHUEC HAaBbIKaMKU MHCMOJBb30BaHUA TOTOBBIX KOMIIBIOTCPHBIX MIPOrpaMm IpU

CIICHHNHU 3ada4.

Pazgen

I. BeInyCKHUK HAY4YHTCS

I11. BeInyCKHHUK NOJTy4YHT
BO3MO’KHOCTb HAYYHTbCS

Ienu ocBoeHMs

Jlst ucrnonb3oBaHus B

JIns pa3BUTHS MBILLICHUS,

npeaMeTa MOBCEIHEBHOM JKU3HU U HCIOJIb30BaHUs B TOBCETHEBHOMN
obecrieueHnst BO3MOXKHOCTH JKU3HU 1 00eCTIeUeHHUsI
YCHELHOr0 MPOJOJIKEHHUS BO3MO)KHOCTH YCIEIIHOTO
o0pa3oBaHusI 1O NPOOIDKEHHsT 00pa30BaHUs 110
CHELMATBHOCTSIM, HE CBSI3aHHBIM | CIIELUATbHOCTSIM, HE CBSI3aHHBIM C
C MPUKJIAJAHBIM UCIOJIb30BAHUEM | MPUKJIAJHBIM UCIIONb30BAHUEM
MaTeMaTHuK MaTeMaTUK

DJIeMeHThI TpebGoBaHus K pe3yabTaTam TpedoBanus Kk pesyJjbraTam

TeopuH — Onepuposars Ha 6230BOM — OnepupoBaTb4 NOHITUAMM:

MHOKECTB H ypOBHE3 MOHATUSMH . KOHEYHOE | KOHEUHOE MHOXXECTBO, 3JIEMEHTbI

MATEMATHYECKOH | MHOJKECTBO, 3JIEMEHT MHOJKECTBA, | MHOXECTBA, TOJIMHOXKECTBO,

JIOTHKH MOJMHOXKECTBO, IIepecedeHne u nepecedeHue u 0ObeIUHEHNE

o0bequHEeHNEe MHOXKECTB,
YHCJIOBbIE MHOKECTBA Ha
KOOPJAWHATHOMN MPSIMOM, OTPE3OK,
UHTEpBall, — ONepUpOBaTh Ha
0©a30BOM YPOBHE MOHSATUSIMHU:
yTBEPKAEHUE, OTPULIAHUE
YTBEPKACHUS], UICTUHHBIE U
JIO’KHBIE YTBEPXKACHUs, TPUUNHA,
CJIeICTBUE, YACTHBIN Cily4ai
00I1Iero yTBep >KACHUS,
KOHTPIIpUMEp; — HaXOAUTh
nepecedyeHrie U OObeTMHEHNE
IBYX MHOKECTB, NPEACTABIEHHBIX
rpapUYeCcKu Ha YUCIOBOU
MPsIMOM;, — CTPOUTDH HA YUCIIOBOMN
MPsIMOM MOJMHOXKECTBO
YHCJIOBOTO MHOXECTBA, 3aJJaHHOE
MPOCTENIINMHU YCIOBUAMMU, —
pacro3HaBaTh JOXKHbIE

yTBEP KAEHUsI, OITUOKH B
paccyKIeHUsAX, B TOM UUCJIE C
HCIIOJIb30BAHUEM
KOHTpHpHUMepos. B
MOBCEAHEBHOM KU3HU U MIPU
U3yYEHUHU APYTUX NMPEAMETOB. —
HCIOJIb30BaTh YUCIIOBbIE
MHO>K€CTBA Ha KOOPANHATHOU
NpSIMOM AJIsl ONMCAaHUs PeasIbHbIX
MPOLIECCOB U ABJECHUMN, —
MIPOBOJIUTH JIOTHUECKHE
paccykIeHusl B CUTYaLUsAX
MOBCEAHEBHON >KU3HU

MHOXECTB, YHCJIOBbIE MHOKECTBA HA
KOOPJUHATHON MPSIMOM, OTPE30K,
WHTEPBaJl, NOJyUHTEPBAJ,
MPOMEKYTOK C BBIKOJIOTOW TOYKOM,
rpadpuyueckoe mpeacTaBieHne
MHOKECTB Ha KOOPAUHATHOU
MJIOCKOCTH, — ONEPUPOBATH
MOHATHUSIMU: YTBEPKACHUE,
OTpHULIAHUE YTBEPKACHMUS,
HCTUHHBIE U JIO)KHbIE YTBEPKACHMUS,
IIPUYNHA, CJIE€ACTBUE, YaCTHbIN
ciryydaii o0Iero yTBepKIeHus
MPUHAAJIEKHOCTD 3JIEMEHTA
MHO>KECTBY; — HaXOJUTb
nepeceyeHne u OObeAMHEHNE
MHOX€ECTB, B TOM YUCJIE
NPEACTABICHHBIX Tpaduyecku Ha
YUCJIOBOW NMPSIMOU U HA
KOOPAWHATHOM MIIOCKOCTH,, —
MIPOBOJIUTH JOKA3ATENbHbBIE
paccykaeHus A1 00OCHOBAHUS
WUCTUHHOCTH yTBep>KAeHu. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3Y4YEeHUU APYTUX NPEIMETOB: —
HCIIOJIb30BATh YUCJIOBBIE MHOXKECTBA
Ha KOOPAMHATHOW MPsIMOM U HA
KOOPAMHATHOMN MJIOCKOCTH JJIs1
OMNUCAaHUs PeabHBIX MPOLECCOB
YTBEPKAEHUs, KOHTPIPUMED; —
MIPOBEPSITh

MPUHAAJIEKHOCTD 3JIEMEHTA
MHO>KECTBY; — HaXOJUTb
nepeceyeHne u OObeAMHEHNE
MHOX€ECTB, B TOM YUCJIE




NPEACTABICHHBIX Tpaduyecku Ha
YUCJIOBOW NMPSIMOU U HA
KOOPAWHATHOM MIIOCKOCTH,, —
MIPOBOJIUTH JOKA3ATENbHbBIE
paccyxaeHust 111 0OOCHOBAHMUS
WUCTUHHOCTH yTBep>KAeHu. B
MOBCEIHEBHOMN XXU3HU U MIPU
WU3Y4YEHUU APYTUX NPEAMETOB. —
HCIIOJIb30BATh YUCJIOBBIE MHOXKECTBA
Ha KOOPAMHATHOW MPsIMOM U HA
KOOPAMHATHOMN MJIOCKOCTH JJIs1
OMNMUCAaHUs PeaNbHbIX MPOLECCOB U
SIBJIEHUI1, — IPOBOAUTH
NOKa3aTeNbHbIE PACCYKIACHUS B
CUTyalUsIX IOBCEIHEBHON JKU3HH,
IIPU PELIEHUH 3a1a4 U3 IPYTrux
MIPEAMETOB

Yucaa u
BbIPAKeHHSI

— OnepupoBath Ha 6a30BOM
yYPOBHE MOHATUSAMH: LIEJIO€ YUCIIO,
TEeTUMOCTh YUCEeNT, OObIKHOBEHHAS
npoOb, necsTuyHast Apoodb,
pPaLMOHATIBHOE YHCIIO,
npuOIMKEHHOE 3HAUEHUE YHCIIa,
9acTh, 1OJIS, OTHOIICHUE,
NPOLICHT, MOBBILICHUE U
MOHM)KEHUE Ha 3aJJaHHOE YHCIIO
MPOLIEHTOB, MACINTA0, —
ONepHupoBaTh Ha Oa30BOM ypOBHE
NOHATHSIMH: JIOTapU(M UYHCIa,
TPUTOHOMETPHUYECKAs
OKPY>KHOCTb, TpagycHasi Mepa
yria, BeIUYHHA YIJIa, 3a1aHHOTO
TOYKOH Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHI'€HC YTJIOB,
HUMEIOILIUX PON3BOJIBHYIO
BEJINYHMHY, — BBITIOJHATD
apudmeTnyecKkre NelcTBUs C
LIEJIBIMUA U PAllHOHAIbHBIMU
YHCIIAMU; — BBITIOJIHSATh
HECJIOXKHBIE TPEoOpa3OBaAHMS
YHCJIOBBIX BBIPAKEHUH,
COZEPIKALINX CTETIEHH YHCET,
00 KOPHU U3 YHces, OO
norapuMbl HUCET, — CPABHUBATH
paLMOHAJIBHBIE YHCIIA MEXKITY
co00ii; — OLIEHUBATD U
CPaBHUBATH C PALIIOHAIBbHBIMU
YHCIIAMU 3HAYEHUS 1IeJTbIX
CTeNeHeN 4ucell, KOpHen
HATYpaJbHOMN CTENEHU U3 YHCell,
Jorapu(MOB YHCEI B IPOCTHIX

— CBobonHO onepupoBarthb
MOHSATHUSIMH: LIEJIOE YHUCIIO,
IENUMOCTD YUCell, OOBIKHOBEHHAS
apodb, necsTHUHas 1podb,
pPaLMOHATIBHOE YUCIIO,
npUOIMKEHHOE 3HAUCHUE YHCIIA,
9acTh, 10JIs, OTHOLICHHUE, Ha
3aJJaHHOE YMCJIO MPOLIEHTOB,
MaciuTad; — MPUBOIUTH TPUMEPHI
4yuCell C 3aaHHBIMU CBOMCTBaAMU
IENTUMOCTH;, — OTIEPUPOBATH
MOHSITHSIME: Jiorapudm duca,
TPUTOHOMETPHUECKAs OKPYKHOCTb,
pamuaHHas ¥ TpagyCcHasl Mepa yria,
BEJIMYMHA YIJIa, 3aJaHHOTO TOYKOH
HAa TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CUHYC, KOCHUHYC,
TAHT€HC M KOTAHT€HC YTJIOB,
UMEFOIINX MTPOU3BOJIbHYIO
BEJIMYHMHY, YHCIIA € U T, —
BBIMOJIHATD apUPMETUIECKIE
IeNCTBUSA, COUeTasi yCTHBIE U
MHUChbMEHHBIE TIPUEMBI, IPUMEHSIS
npu HeOOXOIUMOCTH
BBIYUCIIUTENbHBIC TIPOLICHT,
NOBBIIIEHUE U TIOHW)KEHUE
yCTPOWCTBA; — HAXOAUTh 3HAUCHUS
KOPHSI HATYPAJIbHOM CTETeHH,
CTETIEHU C PALIMOHAJIbHBIM
nokasarejiem, jorapudma,
UCTIONB3YS IPU HEOOXOIMMOCTH
BBIUUCIIUTENbHBIC YCTPOICTBA, —
MOJIb30BATHCS OLIEHKON U
NPUKHUIKOM MPU MPAKTUIECKHX
pacyerax; — MPOBOJUTB 11O




ciyvasix; — u300pakaTb TOUKaMHU
Ha YKCJIOBOM MPSIMOM LieJIbIe U
palMoHabHbIE YNCTA; —
n300paxarh TOYKaMH Ha
YUCJIOBOM MPSMOM LieNble CTENEHU
4yucell, KOPHU HATypaJbHON
CTETIEHH U3 YHCEJI, Jorapu(pmbl
YHCell B IPOCTBIX CAy4asax; —
BBITTOJIHSITH HECJIOJKHBIC
npeoOpa3oBaHUs LENbIX U
OpoOHOpAIMOHATBHBIX
OYKBEHHBIX BBIPAKEHUM; —
BBIPAXKATh B IPOCTEHIINX
cilydasix U3 paBeHCTBA OJIHY
MEPEMEHHYIO Uepe3 Ipyrue; —
BBIYUCIISITH B ITPOCTBIX CITy4asx
3HAYEeHUS] YHCIIOBBIX U
OYKBEHHBIX BBIPAKECHUH,
OCYIIECTBJIsIT HEOOXOTUMbIE
MIOJICTAHOBKH U IIPe0Opa3OBaHus,
— U300paxkaTh CXeMaTHYECKU
yroJ, BeJIU4HHA KOTOPOTro
BBIpaXK€Ha B rpagycax; —
OLIEHHBATb 3HaKH CUHYCA,
KOCHHYyCa, TAHI'€HCa, KOTaHT€HCa
KOHKPETHBIX yIJIOB. B
MOBCEAHEBHOM KU3HU U MIPU
U3yYEHHH APYTHX yUeOHbIX
NPEAMETOB: — BBITIOJIHATD
BBIYUCIICHHS [TPH PELICHUU 3a7a4
MPaKTUYECKOIO XapakTepa; —
BBITTOJIHATH TPAKTHYECKUE
pacueTsbl C UCTOJIb30BAaHUEM NIPU
HEOOXOUMOCTH CITPABOYHBIX
MaTepHajOB U BBIYUCIHTEIBHBIX
YCTPOMCTB, — COOTHOCUTH
peasibHble BETUUUHBI,
XapaKTEPUCTHUKN OOBEKTOB
OKpY>KaloIero Mupa ¢ ux
KOHKPETHBIMHU YUCIIOBBIMHU
3HaYEHUSAMHU; — UCTIOJIb30BaTh
METOJIbI OKPYTJICHHUS,
npUOIMKEHUS ¥ TPUKUIKA TIPU
pelleHnH MPaKTUYECKUX 3a4a4
MOBCEAHEBHON >KU3HU

U3BECTHBIM (pOpPMyIIaM U MpaBHiiaM
npeoOpazoBaHust OYKBEHHBIX
BBIPKEHUH, BKJIFOYAIOINX
CTETEHH, KOPHH, JIoTapu(pMbl U
TPUTOHOMETPHUECKHe PyHKIUH; —
HAXO/IUTh 3HAYEHHSI YUCIIOBBIX U
OYKBEHHBIX BBIPAKEHHHH,
OCYIIECTBJISIS HEOOXOTUMbIE
MIOJICTAHOBKH H ITpeoOpa3oBaHus; —
n300pakaTh CXEMaTUUYECKH YTOJ,
BEJIMYMHA KOTOPOTO BBIPAKEHA B
rpajycax Wi paguaHax; —
UCTIOJIB30BATh TPU PEIIEHUH 3a1a4
TabJINYHbIE 3HAYCHHS
TPUTOHOMETPHUECKNX (PYHKIIMH
YTJIOB; — BBIIIOJIHATH IEPEBOA
BEJIMYMHBI YTJIa U3 PaJUaHHON MEPhI
B IpaAyCHYIO U obpatHo. B
MOBCEIHEBHOMN XXU3HU U MIPU
U3yYEHUH JPYTUX yueOHBIX
NPEIMETOB: — BBITIOJIHATD AEHCTBUS
C YHCJIOBBIMH JTAHHBIMH TIPH
peLIeHNH 3a7a4 PAKTHIECKOTO
XapakTepa U 3a/1a4 U3 Pa3InIHbIX
oOJyacreit 3HAHNH, NCTIOJNB3YS TIPU
HEOOXOIMMOCTH CIIPaBOYHBIE
MaTepHalbl U BBIYUCIUTEIbHbIE
YCTPOMCTBA, — OLICHUBATb,
CPaBHHUBATh M UCTIOJb30BATh MPU
peLIeHNH MPAKTUIECKHUX 3a/1a4
YHCJIOBBIE 3HAUSHHS PEAIbHBIX
BEJIMYHMH, KOHKPETHBIE YUCIIOBBIE
XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIoIIero Mupa

YpaBHeHus u
HepaBeHCTBAa

— PemaTe nuHeENHHbIE ypaBHEHUS U
HEPaBEHCTBA, KBaPAaTHbIE
YPaBHEHHUs, — pelaThb
JorapupMUUECKre ypaBHEHUS
Bunaloga(bx+c)=dmu
MPOCTENIINE HEPABEHCTBA BUA

— Pemats pannoHasibpHbIE,
MOKa3aTeJIbHbIE U
JorapupMUUECKue ypaBHEHUS U
HEPaBEHCTBA, MPOCTENINE
HUpPpaLMOHAJIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS,




log ax <d; — pemars
NIOKa3aTeJIbHbIC YPABHEHMS, BUIA
a bx+c=d (rmne d MmoxkHO
NPEACTAaBUTh B BUIE CTETICHU C
OCHOBAHHUEM a) 1 MPOCTEHIITHE
HepaBeHcTBa Bua a x < d (rme d
MOYKHO TIPE/ICTABUTH B BUJE
CTETICHU C OCHOBAHUEM a);. —
NPUBOJIUTH HECKOJIbKO MPUMEPOB
KOPHEHN NPOCTENIIEero
TPUTOHOMETPHUYECKOT O
ypaBHEHHsI BHIA: SiN X = &, COS X
=a,tgx=a,ctgx=a,raca—
TaOJIMYHOE 3HAYCHNE
COOTBETCTBYIOLLEH
TPUTOHOMETPHUYECKON (PYHKIIHH.
B noBcenHeBHO JKU3HU U ITPH
U3y4YEHHUH APYTUX MPEIMETOB: —
COCTABJISITh M PEIIATh YPABHEHHUS
U CUCTEMbI YPABHEHUI MPH
PELIEHNH HECIOXKHBIX
NPAaKTUYECKUX 3a/1a4

HEPaBEeHCTBA U UX CUCTEMBL, —
HCIOJIb30BaTh METObI PEIEHHUs
ypaBHEHUII: IpUBEACHNUE K BUIY
«TPOU3BEJIEHUE PABHO HYJIIO» WU
«4YaCTHOE PaBHO HYJIIO», 3aMEHA
MEPEMEHHBIX; — UCIIOJIb30BaTh
METO]l UHTEPBAJIOB JJIs peLIeHMUs]
HEPaBEeHCTB; — UCIIOJIb30BATh
rpadUIeCcKuil METOA st
NPUOTMKEHHOTO PEIIEHHSI
YPaBHEHUI U HEPABEHCTB, —
u300paxath Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH
MHOXECTBO PELIEHUN MPOCTEUINNX
TPUTOHOMETPUUECKUX YpaBHEHUN U
HEPaBEHCTB; — BBIOJIHATH OTOOD
KOpPHEH YpaBHEHUN WM PELIEHUI
HEPaBEHCTB B COOTBETCTBUU C
JOTIOJTHUTEIIbHBIMU YCIOBUSIMU U
OrpaHu4eHussMU. B moBcenHEBHOM
JKU3HU U TIPU U3YYEHUU APYTUX
y4eOHBIX MPEIMETOB. — COCTABIISITh
U pellaTh ypaBHEHMs, CUCTEMBbI
ypaBHEHU U HEPABEHCTBA MPU
peLIeHNH 3a7a4 IPYrux yaeOHbIX
MPEeIMETOB;, — UCIIOIb30BATh
ypaBHEHUs U HEPABEHCTBA ISl
MOCTPOEHHUS U UCCIIEOBAHMUS
MPOCTEMIINX MaTeMaTHYECKUX
MOZEJIEH peaNbHbIX CUTYaLUi HIIN
MPUKJIAIHBIX 337a4; — YMETb
HUHTEPIPETUPOBATH MOJTYyUEHHbIN
IIPU pelIeHNUN YpaBHEHUs,
HEPaBEHCTBA UJIM CUCTEMBI
pe3yJbTaT, OLEHUBATh €r0
npaBaoNonodre B KOHTEKCTE
3aaHHOM peaJbHON CUTYalUy WU
MIPUKJIAAHON 330241

DyHKUNH

— OnepupoBath Ha 6a30BOM
YPOBHE MOHATHUSIMU. 3aBUCUMOCTb
BEJIUUMH, (QYHKLHS, aPTYMEHT U
3HaueHue PyHKIUH, 00JacTh
OTIpeNeNIeHUs] © MHOKECTBO
3HaYeHU! PyHKUNH, rpaduk
3aBHCUMOCTH, rpaduk QyHKIHH,
HyJIM (PYHKIMU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PaCTaHUE
Ha YHUCJIOBOM MPOMEKYTKE,
yObIBaHHE HAa YMCIOBOM
MPOMEKYTKE, HAMOObIIEE 1
HauMeHblIee 3HaYeHne QYHKLUH
Ha YHUCJIOBOM MPOMEXKYTKE,

— OnepupoBaTh MOHATUAMH:
3aBHCHMOCTD BEJIMYHH, (PYHKLIUS,
apryMeHT U 3Ha4YeHue QpyHKIuH,
0o0nacTh OnpeeIeHNs] U MHOKECTBO
3HaueHNH PyHKIHH, Tpaduk
3aBHUCHMOCTH, rpaduk QyHKIHH,
HyJU QYHKLH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTAHUE HA
YICIIOBOM NMPOMEXKYTKE, yObIBaHHE
HA YUCIIOBOM MPOMEXKYTKE,
HanOoJbIIee 1 HAUMEHBIIIEe
3HaueHHe (PYHKIUU Ha YHUCIOBOM
MPOMEKYTKE, IEPUOAIUECKAs
(byHKUIMS, TEpUOA, YeTHAs U




nepuoanyIecKas QyHKLu,
NEepUOJ; — ONEpUPOBATh HA
6a30BOM ypOBHE MOHATHUSIMH:
npsiMasi 1 oOpaTHas
NPOTNIOPLIMOHATIBHOCTD JIMHEHHAS,
KBaJpaTHYHAs, JorapuQpmMuaeckas
U MOKa3aTenbHas pyHKIuH,
TPUTOHOMETpHUYECKUE (DYHKIIHH;
— pacno3HaBaTh rpaduku
3JIEMEHTAPHBIX (PYHKIUI: MPsiMOH
U 00paTHOM
MPONOPLHUOHAIBHOCTH ,
JIMHEWHOM, KBaIPaTUYHOM,
JorapupMuIecKon U
NOKa3aTeIbHON (PYHKIIHIA,
TPUTOHOMETPHUYECKUX (PYHKLIN;
— COOTHOCHTD Tpadpuku
3JIEMEHTAPHBIX (PYHKIUI: MPsiMOH
U 00paTHOM
MPONOPLHUOHAIBHOCTH ,
JIMHEWHOM, KBaIPaTUYHOM,
JorapupMuIecKon U
NOKa3aTeIbHON (PYHKIIHIA,
TPUTOHOMETPHUYECKUX (PYHKLUH C
(dbopMysiaMu, KOTOPBIMU OHH
3a/laHbl; — HAXOAUTD MO rpaduKy
NPUOIMIKEHHO 3HAYEHUS
(YHKLUNHU B 3alaHHBIX TOUKAX; —
OTIpeneNsATh MO rpaduKy CBOHCTBA
(byHKUNHU (HYJH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MMPOMEKYTKH
MOHOTOHHOCTH, HAHOOJIbIINE U
HAMMEHBIINE 3HAUYEHUS U T.IL.); —
CTPOUTH 3CKU3 rpaduka PyHKLNH,
VAOBJIETBOPSIOLIEH
NPUBEACHHOMY HabOpPy yCIOBUH
(mpomMexyTKH Bo3pacTaHus /
yObIBaHMsA, 3HaUeHUE PYHKLIUH B
3aJITaHHON TOYKE, TOYKHU
SKCTPEMYMOB U T.11.). B
MOBCEAHEBHOM KU3HU U MIPU
U3yYEHHH APYTHX MPEAMETOB: —
OTpeneNsATh No rpadukam
CBOICTBA pPeaJbHBIX IPOLIECCOB U
3aBHCUMOCTEH (HAaOONbIINE 1
HAVMEHBIINE 3HAUEHUS,
MPOMEXKYTKH BO3PACTAHUS U
yOBbIBaHMS, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.IL.); —
UHTEPIPETHPOBATH CBOHCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyaIuU

HeueTHast PyHKINH; — OTIEPUPOBATh
MOHSITHSIMEA OOpaTHAast
NPONOPLHOHAIBHOCTD, IMHEHHAS,
KBaJpaTUYHAs, JJorapupMuIecKas 1
nokasarejbHast QyHKIIHH,
TPUTOHOMETPHUECKHe PyHKIUH; —
OTIpeneNsATh 3HaUeHHe (PyHKIUH 10
3HAYEHHIO apTyMEHTa MPH
Pa3JIMYHBIX CrIOCO0ax 3adaHHUs
¢byHKIMU; — CTPOUTH rpaduKu
U3y4eHHBIX (PYHKIIMH; — ONHUCHIBATD
1o rpaduKy U B MPOCTEHIINX
ciydasix 1mo GopmyJie moBeneHue u
CBOMCTBA (PyHKIUH, HAXOIUTH 110
rpaduky GyHKIUN HAMOObIITHE 1
HAVMEHBLINE 3HAYECHUS, — CTPOUTH
3cKku3 rpaduka QyHKLINH,
YAOBJIETBOPSIIOLIEH IPUBEICHHOMY
Habopy yCIOBHIA (IPOMEKYTKH:
npsiMasi 1 BO3pacTaHus/yObIBAaHUS,
3HaueHne (PyHKIHUU B 33JaHHOM
TOUYKE, TOYKH SKCTPEMYyMOB,
ACHMIITOTHI, HYJH (PyHKIIUH U T.11.);
— peluaTh ypaBHEHUs, MPOCTENUIINE
CHCTEMbI yPaBHEHHH, UCIIONb3YsI
cBOMCTBA PYHKUUH U UX TPaPHUKOB.
B noBcenHeBHOH KHU3HU U ITPH
U3yYEHUH OPYrux yueOHbIX
NPEAMETOB. — ONPENEISITH 10
rpadvKkaM 1 UCTIOJIb30BATH JJIsI
peLIeHHsI TPUKJIATHBIX 3a/1a4
CBONCTBA peajbHbIX IPOLIECCOB U
3aBUCHMOCTEH (HaubosbLIe u
HAMMEHBLINE 3HAYCHUS,
MPOMEKYTKH BO3PACTAHHA U
yObIBaHMs QYHKIIMH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, ACUMIITOTHI,
NepUOa U T.I.); —
UHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOMN
MPaKTUYECKONU CUTYaLuH;, —
OTIpPeneNsATh O rpadpuKam
MPOCTENIINE XapAKTEPUCTUKH
NEPUOUIECKUX MPOLIECCOB B
OMOJIOTHH, SKOHOMUKE, MY3bIKE,
PamuOCBsA3H U Ap. (AMILUTUTY/A,
Nepuo U T. 1.




DJIeMeHThI
MATEMATH
YeCcKOro aHAJIu3a

— OnepupoBath Ha 6a30BOM
yPOBHE MOHATUSAMH: TIPOU3BOAHAS
(YHKLUNHU B TOYKE, KacaTelbHas K
rpaduky GyHKINH, TPOU3BOAHAS
(bYHKUNH, — ONPEneNsiTh
3HaYeHHUE NMPON3BOIHON (PYHKLNHU
B TOYKE MO M300paKEHUIO
KacaTeJbHOH K rpaduky,
MIPOBEICHHON B 3TON TOUKE; —
pelaTh HECIOXKHBIE 3a/1a4H Ha
NPUMEHEHHE CBSI3U MEKIY
POMEKYTKaMH MOHOTOHHOCTH U
TOYKaMH 3KCTpeMyMa QyHKLIUH, C
OZIHOU CTOPOHBI, U
POMEKYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMH
MPOM3BOIHON 3TOH QYHKIIMH — C
Ipyroi. B moBceAHEBHON KU3HU
U TIPH U3YYEHUH JPYTUX
NPEAMETOB— IOJIb3YSICh
rpapuKkaMu, CpaBHUBATH
CKOpOCTH BO3pacTaHus (pocTa,
MIOBBIIIEHUS, YBETUUEHUS H T.I1.)
WA CKOPOCTH yObIBaHUS
(mameHwusi, CHIYKEHUS,
YMEHBIICHHUS U T.I1.) BEJINYHH B
peanpHBIX MpoLeccax; —
COOTHOCHTH TpadpiKu peasbHbIX
MPOLECCOB U 3aBUCUMOCTEN € UX
ONUCAHUSAMH, BKJIIOYAIOIINMHU
XapaKTEPUCTHUKH CKOPOCTH
u3MeHeHus1 (ObICTpPBII POCT,
IUIABHOE TIOHWKEHUE U T.IL.); —
UCTIOJIb30BaTh IPadMKH peabHBIX
NPOIIECCOB JUISl PELICHUS
HECJIOXKHBIX MTPEIMETOB!
NPUKJIAIHBIX 327144, B TOM YHUCIIE
omnpenessisi o rpaguKy CKOpOCThb
XOfia mpoLecca.

— OnepupoBaTh MOHSATUSIMU:
NPOM3BONIHAS (PYHKIIUHU B TOUKE,
KacaTenbHas K rpaduky QyHKIuH,
npou3BonHAs PyHKIUH, —
BBIYUCIISITH IIPOU3BOIHYIO
OJTHOWJIEHA, MHOTOUJICHA,
KBaJPaTHOTO KOPHS, MPOU3BOAHYIO
CYMMBI (DYHKIIHIT, — BBIMUCIISTD
NPOM3BOIHBIE 3JIEMEHTAPHBIX
GYHKIUH 1 1X KOMOMHALINIA,
UCTIONB3YS CIIPABOYHBIE MATEPHATIBI,
— HCCIEA0BAThb B MPOCTEHUIINX
ciydasx (yHKIMH Ha
MOHOTOHHOCTb, HAXOIIUTh
HanOOoNbIINE 1 HAUMEHBLITHE
3HaueHHs (PYHKIHH, CTPOUTD
rpad)Ky MHOTOYJICHOB U
MPOCTEUIINX PALIMOHAIBHBIX
(GYHKIUH ¢ UCTIOB30BAHUEM
amrapara MaTeMaTHYECKOTO
aHanu3a. B moBceHEBHON KU3HU U
NPU U3YYEHUH APYTHX YUeOHBIX
NPEIMETOB: — PellaTh MPUKJIaTHbIE
3amauu u3 Ouojoruy, QU3NKH,
XHUMHWH, SKOHOMHUKH U TIPYTHX
NPEIMETOB, CBS3aHHBIE C
UCCIIEIOBAHUEM X aPAKTEPUCTUK
peanbHBIX MPOLIECCOB,
HAXOXICHUEM HauOOIbIIUX U
HAMMEHBIINX 3HAYEHHUH, CKOPOCTH U
YCKOPEHMS U T.I1.; —
UHTEPIPETHPOBATD MOJTYICHHBIC
Pe3yIbTaTHI

Crarucruka u
Teopust
BEPOATHOCTEH,
JIOTHKA H
KOMOHHATOpPUKA

— OnepupoBath Ha 6a30BOM
YPOBHE OCHOBHBIMH
OMHCATETbHBIMU
XapaKTePUCTUKAMHU YUCIIOBOTO
Habopa: cpenHee
apudmernyeckoe, MeIMaHa,
HauboJIbIee U HANMEHBIIIEE
3HAUEHUSI;, — OTIEPUPOBATD HA
0©a30BOM YPOBHE MOHSATUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHS,
CJTy4aitHbIN BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITHSIMI, —

— Umets npencrasneHue o
JUCKPETHBIX U HEMPEPBIBHBIX
CJIy4alHBIX BEJIMYUHAX U
pacnpeneneHusx, O He3aBUCUMOCTHU
CJIy4alHBIX BEJIMYUH, — UMETh
MIPEACTABICHUE O MATEMAaTHYECKOM
O’KMIaHUU U TUCTIEPCUU CIYYANHBIX
BEJINYUH, — UMETb MIPEACTABJICHUE O
HOPMAaJIbHOM pacIpeneseHu! U
puMepax HOpMaibHO
pacrpeneseHHbIX Cy4ailHbIX
BEJINYUH, — IOHUMATh CyThb 3aKOHA
OOJBIINX YHCENT U BBIOOPOYHOTO




BBIUUCJISTh BEPOSITHOCTH COOBITHH
Ha OCHOBE IMMOJCYETa YUCa
HCXO0A0B. B MOBCeIHEBHOM JKU3HU
U TIPU U3YUYCHUH JIPYTUX
MPEIMETOB: — OLICHUBATDb U
CPaBHUBATH B MPOCTHIX CIAyYasx
BEPOSITHOCTH COOBITHIA B
peanbHOM JKU3HU, — YUTATh,
COMOCTABJIATh, CPABHHUBATD,
UHTEPIPETUPOBATD B MPOCTHIX
CIy4asx peajibHble TaHHbIEC,
MpeICTaBJICHHbIE B BHIE TaOUII,
auarpaMmm, rpaduKkoB

METOa U3MEPEHUS BEPOSITHOCTEH; —
UMETb MPEICTABICHHE 00 YCIOBHON
BEPOSATHOCTH U O MOJIHOH
BEPOSATHOCTH, MPUMEHSITb UX B
peLIeHNH 3a7a4; — UMETh
NPEACTABICHNUE O BAXKHBIX YaCTHBIX
BUAX pacrpeneNeHnii i MPUMEHSTh
UX B PELICHUH 33134, — UMETh
NPEACTABICHUE O KOPPEISALIUH
CIyYaillHbIX BEJIUYMH, O JIUHEHHON
perpeccuu. B noBceqHEBHOMN KU3HU
U TIPH U3YYEHUU APYTUX MPEAMETOB!
— BBIYUCTISITH WJIA OLICHUBATh
BEPOSITHOCTH COOBITUH B pealbHON
JKU3HH, — BBIONPATh NOAXONISLIHE
METOABI MPECTABICHUS U
00paboTKH HaHHBIX, — YMETh
pelaTh HEeCJIOXKHbIC 3a7aUd Ha
MPUMEHEHHE 3aKOHA OOJIbIINX
YrCes B COLMOJIOTHH, CTPAXOBAHUH,
3IPAaBOOX PAHEHUH, O0ECTICUeHU N
0e30MacHOCTH HaCeNeHNs B
Ype3BbMANHBIX CUTYAIUSIX

TexkcroBble
3aaa9H

— PemaTe HECJIOXKHbBIE TEKCTOBBIE
3a/1a4y Pa3HbIX THIIOB; —
aHAJM3UPOBATh YCIOBHE 3a7a4H,
pu HeOOXOIUMOCTH CTPOHUTD AJISI
€€ PeLICHHsI MAaTEMAaTHIECKYIO
MOJIEJb; — IOHUMATh U
HCTIOJIb30BATh [Tl PEILEHHS
3ama4yu uHpopMaImo,
NPEACTaBICHHYIO B BUAE
TEKCTOBOM M CUMBOJILHOM 3aI1CH,
cxeM, TabJuIl, Tuarpamm,
rpaduKOB, PHCYHKOB; —
NEHCTBOBATH M0 AITOPUTMY,
COZEePIKALIEMYCSI B YCIIOBUH
3a/1a4u; — UCIIOJIb30BATh
JIOTHYECKHE PACCYKACHUS TIPU
pewenny 3a1a4uu;, — paboTats ¢
U30BITOYHBIMH yCIIOBUSIMH,
BBIOMpAas U3 BCel nHpoOpMaLny,
JaHHbIEe, HEOOXOIUMBIE TSI
peLIeHHs 3a1a4uu; —
OCYLLECTBJISITh HECJIOKHBIN
nepeOop BO3MOKHBIX PEeIIEeHUH,
BBIOMpAs U3 HUX ONTHMAaJIbHOE 110
KPUTEPHSIM, CPOPMYIHPOBAHHBIM
B YCJIOBUH, — aHAIU3UPOBATh U
HUHTEPIPETHPOBATH NOJTYYCHHBIC
peleHnst B KOHTEKCTE YCIOBUS

— PemaTe 3a1a4n pa3HbIX THIIOB, B
TOM YHCJIE 324 MTOBBILIEHHON
TPYIHOCTH, — BEIOMPATh
ONTUMAJIbHBIA METOJT PELICHHUS
3a/1a4M, PAaCCMaTPHUBAsL Pa3INIHbIE
METOABI, — CTPOUTH MOJIENb
peLIeHus 3a1a9H, TPOBOIUTh
TOKa3aTeJIbHBIE PACCY KIASHHUSI, —
pemats 3ana4n, TpeOyroue
nepedopa BApUAHTOB, POBEPKHU
yCJIOBHH, BEIOOpA ONTHMAIBHOTO
pe3yJbTaTa;, — aHAIN3UPOBATh U
UHTEPIPETHPOBATH PE3YJILTATHI B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOMpPATH PEIIeHUs, HE
NPOTHBOPEYAIIUE KOHTEKCTY, —
NEPEBOIUTD MPH PEIIEHUH 33a91
uH(pOpMaLHUIO U3 OJHOH (opMEI B
APYTYIO, UCNIONB3YS IPU
HEOOXOAUMOCTH CXEMbI, TAOJIHIIbI,
rpaduku, muarpamMmer; B
MOBCEIHEBHOMN XXU3HU U MIPU
U3y4YEHHUH APYTUX MPEIMETOB. —
pewmarb MpakTHUYECKHE 3a7auu 1
3a/1a4M U3 APYTUX NPEAMETOB
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3a/a4y, BBIOMPATh PEIICHHS, He
NPOTUBOpPEYALIIE KOHTEKCTY, —
pelarhb 3a7a4u Ha pacyer
CTOMMOCTH TOKYIIOK, YCIIYT,
MOE37I0K U T.IL., — peIaTh
HECJIOXKHBIE 3a/1a4H, CBSI3aHHBIE C
JOJIEBBIM YYACTHEM BO BIIAJICHUU
bupmoii, npeanpusiTHEM,
HENBIKIMOCTBIO, — PeIlaTh
3a/1a4y Ha MMPOCTBIE MPOLIEHTHI
(cucTeMbl CKHIIOK, KOMHUCCHH) H
HA BBIUHCIICHUE CIOXKHBIX
MPOIIEHTOB B PA3JINYHBIX CXEMax
BKJIAJIOB, KPEIUTOB U UTIOTEK; —
pewaTh MpakTUIeCKUe 3a1a4Hu,
TpeOyroIIre UCTIOTb30BAHHUS
OTPHULIATENIbHBIX YUCEIT: Ha
OTIpenesIeHHe TeMIIePaTypbl, Ha
OTIpeeNIEHUE TTOJIOKEHHS Ha
BpeMEHHOH ocH (10 Hael 5pbl ’
MOCJIE), Ha IBIDKEHUE TEHEKHBIX
cpencts (MpUXoa/pacxon), Ha
oTpernesieHue rTyOnHbI/BBICOTHI U
T.IL.; — UCTIOJIB30BATh TIOHSTHE
MacurTada st HaX 0K ISHHSI
PaCCTOSHUI | AJIMH Ha KapTax,
IUTAHAX MECTHOCTH, IIJIaHaX
MOMEICHN, BBIKPOUKAX, MPU
paboTe Ha KOMIbIOTEPE U T.11. B
MOBCEAHEBHOM KU3HU U MIPU
U3yYEHHH APYTHX MPEAMETOB: —
pelaTb HECIOKHBIE
NPaKTUYECKUE 3a1a4H,
BO3HHKAIOIHE B CUTYALUSIX
MOBCEAHEBHON >KU3HU.

I'eomeTpus

— OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSIMH: TOYKA,
npsiMasi, TNIOCKOCTh B
NPOCTPAHCTBE, NaPaJUIEIbHOCTD U
MePIEeHANKYISIPHOCTD MPSIMBbIX U
TJIOCKOCTEMH, — pacro3HaBaTh
OCHOBHbI€ BHIbl MHOTOIPAHHHUKOB
(mpu3Ma, mupaMuaa,
MPSIMOYTOJIbHBIN
napajienenurnen, kyo), —
n300pakarh U3ydaemMble GUTyphI
OT PYKHU H C IPUMEHEHHEM
MPOCTBIX YePTEKHBIX
UHCTPYMEHTOB; — AeJ1aTh
(BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHCYHKOB MPOCTHIX 00 BEMHBIX
dburyp: Bun cBepxy, COOKy, CHU3Y,

— OnepupoBaTh MOHSITUSIMH TOYKA,
npsiMasi, INIOCKOCThb B MPOCTPAHCTBE,
NapajIeIbHOCTh U
NePIeHANKYJISIPHOCTD MPSIMbIX
TJIOCKOCTEM;, — MPUMEHSITh IS
peLeHns 3a71a9 TeOMETPHUECKUE
(baxThl, €CJIU YCIOBHUS MPUMEHEHHUS
3a/aHbl B SIBHOU (opMe; — pelarhb
3a/1a4M Ha HaXOX/ICHUE
reOMETPUUECKUX BEJHYUH IO
o0pasiaM WM airopurMam; —
nenaTthb (BBIHOCHBIE) TUIOCKHE
YepPTEKH U3 PUCYHKOB OObEMHBIX
¢uryp, B TOM 4HCJIe PUCOBATb BUJ
CBEpXY, COOKY, CTPOUTH CEUSHUSI
MHOT'OTPaHHHKOB, — U3BJIEKATb,
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— U3BJIEKaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTypax,
NPEACTABICHHYIO HA YePTeXKax U
PHCYHKax, — IPUMEHSTb TEOPEMY
IMudaropa npu BeMHUCICHUN
3JIEMEHTOB CTEPEOMETPHUECKUX
¢buryp; — HaxoIUTh OOBEMBI U
TJIOLIAIN TOBEPXHOCTEMN
MPOCTEHIINX MHOTOTPAHHUKOB C
npuMeHeHUeM (HopMYyIT; —
pacrio3HaBaTb OCHOBHBIE BHIbI
TeJN BpaweHus (KOHYC, UIHHAP,
cepa u 1map); — HAXOIUTH
00BEMBI U TUTOIIATN
MOBEPXHOCTEH MPOCTENIINX
MHOTOTPaHHHUKOB U T€JI BPAILEHHS
¢ npuMeHeHueM ¢popmyi. B
MOBCEAHEBHOM KU3HU U MIPU
U3yYEHHH APYTHX MPEAMETOB: —
COOTHOCHTD aOCTPaKTHBIC
reOMETPUUYECKHE MTOHATHUS
(axTeI C peasTbHBIMU
KU3HEHHbIMU OOBEKTAMH U
CUTyalUsIMHU;, — HCITOJIb30BATh
CBOICTBA MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYp A
peLIeHNs] TUITOBBIX 3a/1a4
NPAKTUYECKOTO CONEPIKaAHUS, —
COOTHOCHTb TUIOIIA/IN
MOBEPXHOCTEN TeJl OAMHAKOBOI
(bopMBI pa3IMUHOrO pa3Mepa; —
COOTHOCHTb OOBEMBI COCYIOB
OJIMHAKOBOH (POPMBI Pa3IMIHOTO
pasmepa; — orleHuBaTh Popmy
NPaBUIBHOTO MHOTOTPAHHUKA
NOCJIe CIHJIOB, CPE30B H T.II.
(ompenensiTh KOJIMYECTBO
BEpLINH, pedep u rpaHeit
NOJIYY€HHBIX MHOTOTPAHHUKOB)

UHTEPIPETHPOBATH U
npeoOpa3oBbIBATE HHPOPMALIUIO O
reoOMeTPHUECKUX (PUrypax,
NPEACTABICHHYIO Ha YePTEkKAX; —
NPUMEHSITh FT€OMETPUIECKUE (PaKThI
IUTA PELIeHUs 3a7a4, B TOM YHCIIe
NPEATNOIarafoIuX HECKOJIbKO LIaros
pELIEHHST, — OTUCHIBATH B3AUMHOE
PAacCIIONIOKEHUE MPSIMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE; —
bopMyHpOBaTH CBOHCTBA U
NpU3HAKH PUTYP; — TOKA3bIBATH
re€OMETPHUYECKUE YTBEPKICHUS, —
BJIAZETb CTAHAAPTHOMN
KJaccupukanuei
MPOCTPAHCTBEHHBIX (puryp
(TMpamMubL, TPU3MBEI,
napajuIeNIeune bl ), — HAXOIUThb
00BEMBI U TUIOIIAAH MTOBEPXHOCTEH
reOMETPHUYECKUX TeJI C
npuMeHeHHeM HOopMYyJT, —
BBIYUCIISITD PACCTOSIHUS U YTJIbI B
npocTpaHcTse. B moBcenHeBHOIM
JKU3HHU U TIPU U3YICHUH APYTUX
NPEAMETOB: — UCIIOJIB30BATh
CBOWCTBA r€OMETPUIECKHIX PUTyp
IUTSA PELIeHUs 3a7a4 PAKTHIECKOTO
XapakTepa u 3a/1a4 U3 APyrux
oOxacreit 3HaHUH

BekTopel 1
KOOPAHHATHI B
NMPOCTPAHCTBE

— OnepupoBath Ha 6a30BOM
YPOBHE MOHATHEM AEKAPTOBbI
KOOPAMHATHI B MPOCTPAHCTBE; —
HAaXOIMTh KOOPIUHATHI BEPLINH
KyOa 1 MpsIMOYTOJIBHOTO
napajiesienunena

— OnepupoBaTh MOHATHIMU
NEKapPTOBBI KOOPIMHATHI B
MPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpPa, PABEHCTBO BEKTOPOB,
KOOPIMHATHI BEKTOPA, YTOJ MEKIY
BEKTOPaMH, CKaIPHOE
MPOU3BEICHNE BEKTOPOB,
KOJUTMHEAPHBIE BEKTOPBI, —
HAXOIUTh PACCTOSIHUE MEKIY IBYMsI
TOYKaMH, CyMMY BEKTOPOB U
NPOM3BEACHNE BEKTOPA HAa YHCJIO,
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YTOJI MEXKAY BEKTOPAMH, CKAJIIPHOE
MPOU3BENICHUE, PACKJIAbIBATD
BEKTOP IO IBYM HEKOJIJTHHEAPHBIM
BEKTOpaM; — 3a/1aBaTh MJIOCKOCTh
YPaBHEHUEM B AEKAPTOBOU CUCTEME
KOOPJMHAT;, — pelaTh MPOCTEHIITHE
3a7a4¥ BBEACHUEM BEKTOPHOTO
bazuca

HUcTtopus — OnuceiBaTh OTHENbHBIE — IlpencraBisaTe BKJIAL
MATEMATHKH BBIJAIOLITUECS PE3YJIBTATHI, BBIAAKOLINXCS] MATEMATUKOB B
MOJIyYECHHBIE B XOZ1€ Pa3BUTHUS pa3BUTHE MAaTEMAaTUKU U UHBIX
MaTeMaTHKH KaK HayKH, — 3HaTb | HAy4YHBIX 00JlacTel; — MOHNMATh
MIPUMEPBI MATEMATUYECKHUX POJIb MaTEMATHKHU B PA3BUTUHU
OTKPBITUH U UX aBTOPOB B CBsi3u ¢ | Poccun
OTE€YECTBEHHONW U BCEMUPHOMN
UCTOpHUEH; — IOHUMATb POJIb
MaTEMaTUKU B pasBuTHU Poccun
MeTtonsl — IlpumeHnaATh U3BeCTHBIE MeTOAB! | — Mcnonb30BaTh OCHOBHBIE METOIBI
MATEMATHKH

MIPU PELIEHUHN CTaHAAPTHBIX
MaTEeMaTUYECKHX 3a1a4; —
3aMe4aThb U XapaKkTepU30BaTh
MaTEMaTUYECKHE
3aKOHOMEPHOCTH B OKPYXKAIOLIEH
JNEHCTBUTENILHOCTH, — NPUBOAUTD
MIPUMEPBI MATEMATUYECKHUX
3aKOHOMEPHOCTEN B IPUPOJE, B
TOM YHCJIE XapaAKTEPU3YIOLINUX
KPacoTy U COBEPLIEHCTBO
OKPY>KaIOIEro MUpa U
MIPOU3BEEHUN UCKYCCTBA

JOKa3aTeNbCTBa, IPOBOAUTD
NOKA3aTeNbCTBO U BBINIOIHATD
ONPOBEPKEHUE, — NPUMEHATD
OCHOBHBIE METOABI PELICHUS
MaTE€MaTUYECKUX 3a/a4; — Ha
OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B MPUPOJE
XapakTepU30BaTh KPacoTy U
COBEPUICHCTBO OKPYXKAIOIIETrO MUPA
Y IPOU3BEJICHNUN UCKYCCTBA;, —
MIPUMEHATH NPOCTEHNIINE
MPOrpaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHHKALIOHHBIE
CHUCTEMBI IIPU PELICHUN
MaTE€MaTHYECKUX 3a1a4

1.4. PekomeHnayemoe KOJIHYECTBO YACOB HA OCBOEHHE YUeOHOH AMCIHUIIHHBI:
MaKCHUMaJIbHOH y4eOHON Harpy3ku oOy4aromerocs: 234 yaca, B TOM YHCIIE:
00s13aTeNIbHOM ayJUTOPHOH yueOHO# Harpy3ku obydaromerocst 156 4acos;
CaMOCTOSITENILHOM paboThl 0OyHaroIIerocs 78 4acos.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUAILINHBI

2.1. O6bem yueOHOI JHCUMIIMHBI H BUABI YU4e0HOIl padoThl

Bupn yueOHoii padoThl Konaunuectso
4acoB
MakcumaJjibHas yueOHast HATpy3Ka (Bcero) 351
Oo0s3aTebHASI AYyIUTOPHAA YUeOHasl HATPY3Ka 234
B Tom uncne
B dopme npakTuyeckoii moArOTOBKH 94
nabopaTOpHbIE 3aHSITHS HE
MpeayCMOTPEHO
MPAKTUYECKUE 3aHATUS 156
KOHTPOJIbHBIE PaOOTHI HE
MpeayCMOTPEHO
KypcoBasi pabota (TIpoeKT) HE
MpeayCMOTPEHO
CaMOCTOSITENIbHAS padOTa CTYEHTOB 117
Pemennie HHIUBUAYAIbHBIX 3aJaHUN 46
CocraBiieHue CrpaBOYHOIo MaTepuaa 1o TeMe 9
H3roToBneHue HarISIIHBIX TOCOOUT 12
IToarotoBka pedepara o Teme 24
CocraBneHue npe3eHTaunuu 18
CocrasnieHue oT4era o pacuyetHo-rpadudeckoii padore 12
IloaroroBka nOKIaA0B 4
Hrorosas arrectanus A/3; 3x3amMeH
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2.2. TemaTuyeckuii NJIaH U coAep:KaHue y4eOHOH AUCHUIIHHBI «MaTeMaTHKa»

HaunmenoBaHue pa3iesioB Coaep:kaHue yueOHOro MaTepuajia, NpakTH4YecKue padoTsl U O6bem Yposenn
U TeM caMocCTosITeJIbHAsI pa0oTa o0y4yaromuxcs 4acoB O0CBOEHHSA
| 2 3 4
Pasneal. 28
Aarebpa
Temal.l. Conepxanne yueOHOro MaTepuaa 6
Beenenmue. Bsenenne. O3HakoMIlIeHHE C POJIBbIO MATEMAaTUKH B HAyKe, TEXHHUKE, 3KOHOMHUKE, 2
JeHcTBUTEIbHbIE YHCJIA. UH(OPMATMOHHBIX TEXHOJOTUSIX U MPAKTUYECKOH AeATeNbHOCTH. JlefiCTBUTENbHBIC
Ipu6an:kenHble BeIYHCAeHUsI U | yncna. [IpubnmkeHne nedCTBUTEIbHBIX YHCET KOHEUHBIMHU ECITHYHBIMU IPOOSIMH.
BBIYHCJIUTE/IbHbIE CPEACTBA [TorpeurHocTr MpUOTMKEHUH 1 BBIYUCICHUH.
IIpaktuueckue 3ansatus Nel 2
[MorpeurHocTr MpUOIMKEHUH U BBIYUCICHUH.
Camoctositenbrast pabota oOyqarorxcst Nel 2
ITonroroska pedepara mo teme «OTHOCHTEIBHAS U A0COTIOTHASI OTPEITHOCTH »
Tema 1.2. Conepxanne yueOHOro MaTepuaa 4 1
MHuoxecTBa 1 | DnemMeHTE TEOPUU MHOXKECTB. BUIbl MHOXKECTB 2
IIpakTueckue 3ansaTust Ne2 2
[TorpemwrHocTH NMPUOIMKEHUH U BBIYHCICHUH.
Bunbr mHOXecTB. Onepaliui HaJi MHOXKECTBAMU
CamoctositenbHast pabota oOyqaromxcs Nel 2
Pemenue 3agau no teme pasaena
Tema 1.3. Conepxanne yueOHOro MaTepuaa 10
1 | Metonp! pemeHuii ypaBHEHUN U HEPABEHCTB MIEPBOI U BTOPOM CTENEHU 2 3
2 | Metoapb! peleHns HppaLuOHANbHBIX YPABHEHUI U HEPABEHCTB 2
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YpaBHeHusi u IIpakTuueckue 3ansatust Ne3,4,5,6 6
HepaBeHCTBA nepBoi u BTOpoii | 1.«Mertoas! pemieHnii ypaBHEHUIN U HEPABEHCTB NMEPBOM U BTOPOH CTENIEHN»
CTeNeHH! CamocrosTenbHas padorta obydarommxcs Ne2 4
Pemenne nHAMBUAyanbHBIX 3a1a4 MO TeMe « Pemenue ypaBHeHM, CUCTEM YPaBHEHHUI,
HEPaBEHCTB, CICTEM HEPABEHCTBY.
Tema 1.4. Copnep:xanne yueOHOro MaTepuaa 14
Cucrembl ypaBHeHUH H Omnpenenurenu BTOPOro U TPETHEro MOPSAKA, UX BbIUHUCIIEHUE. 2 3
HEPABEHCTB C ABYMsI 2 | Pemenue cucteM ABYX U Tpex JIMHEHHBIX ypaBHeHUN MeToaoM Kpamepa. 2
nepeMeHHbIMH IIpakTuueckue 3auarus Ne7,8.9,10 8
1.«Pewmenne cucTteM ABYX U TpeX JIMHEHHBIX ypaBHEeHUN MetonoM Kpamepa.»
CamocrosTenbHas pabora obydarommxcs Ne3 (]
Pewmenue nunauBuayaspbHoro 3anaHus «PelneHue cucteM ABYX U TPeX JTMHEMHBIX
ypasHeHui MerogoM Kpamepa.»
CocraBiieHne CrpaBOYHOro MaTepraia o HaxoXKAEHUIO ONpeaeauTeNnei.
Pasnen 2 23
IlocnenoBaTeIbHOCTH H
byHxuuHn
Tema 2.1. Conepxanne yueOHOro MaTepuaa 6
HocaenoBaTesibHOCTH. 1 | YUucnosas nocneposaresnbHOCTh. [Ipeaen nocnenosarensHocTu. HaxoxaeHue 2 2
IIpenen nocaenoBaTeNILHOCTH. Ipenesa NocaeI0BaTeIbHOCTH.
IIpakTuueckue 3ansatus Nell 2
Haxoxnenue npenena nocaenoBaTeIbHOCTH.
CamocrosiTenbHas pabora obydarommxcs Ned 2
Odopmnenne TBopueckoro ordera o treme «lIpenen mocnenoBaTenbHOCTHY (TIPUAYMATD
10 pyHKIUH 1 BBIYUCINUTD UX MPENEIbl)
Tema 2.2. Conepxanne yueOHOro MaTepuaa 6
Yucnosas pynknus. E€ | 1 | Uncnosas QyHkuus, e€ ciocoOr! 3ananus u coiictea. ['paduku pyHKIMIA 1 BX 4 2

CBONCTBA M rpadpux

npocTeiimme mpeodpa3oBaHus.
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IIpakTuueckue 3anatus Nel2, 13 4
I'paduku QyHKIMH 1 UX MpOCTEHIIHE TPeoOpPa30BaHUS.
CamocrosiTenbHas pabota obydarommxcs NeS 4
Odopmnenne pacuerHo-rpapudeckoro oraera rno reme «lloctpoerne rpagukos U Ux
npeoOpa3oBaHUsT»
Pasznen 3
Kopuu, crenenu u
Jorapupmol
Tema 3.1. Conepxanne yueOHOro MaTepuaa 12
Crenenb u eé cBoiicTBa 1 | CreneHs ¢ meliCTBUTENBHBIM IIOKA3ATEIEM U €€ CBOICTBA. 2 3
2 | IlpeoOpazoBaHue U BEIYUCIEHHIE MOKA3ATEIbHBIX BBIPAKEHHI. 2
IIpakTuueckue 3anarus Nel4,15,16 6
[IpeobpazoBanre 1 BBIUUCICHUE MOKA3ATENbHBIX BBIPAKEHUN
CamocrosTenbHas paborta obydarormuxcs Ne7 4
CocraBnieHue cipaBOYHOIO MaTepuaa 1o TeMe paszena.
Pewenne nHnMBUAYyaIbHBIX 3aAa4 1o TeMe «CTeneHb U e€ CBONHCTBay
Tema 3.2. Conepxanne yueOHOro MaTepuaa 12
Jlorapu¢gmbl u nx 1 | Jlorapudmsl 1 UX CBOMCTBA. 2 2
CBOIICTBA 2 | IlpeoOpazoBaHue U BEIYUCIEHHE JOrapUPMIUECKIX BBIPAKEHHI. 2
IIpakTuueckue 3anarus Nel7,18,19 6
[IpeobpazoBanre 1 BBIMUCICHUE JIOTAPU(PMUIECKUX BBIPAKEHUH.
CamocrosTenbHas pabora obyyaromixcs Ne8 6
CocrasreHue cipaBOYHOIO MaTepuaa 1o TeMe paszena
Pemenne nanuBuayaneHeix 3ama4 no teme «IIpeobpaszoBaHue U BIYUCICHNE
JOrapu(PMHUUECKIX BbIPAKEHHI».
Tema 3.3. Conepxanne yueOHOro MaTepuaa 20
Iloxa3zarenbHasn, 1 | ITokaszarenpHass QyHKIMS WX CBOMCTBA U rpaduku 2 2
Jorapupmuyeckasi u crenentasi | 2 | Jlorapudpmudeckas QyHKIHMS UX CBOWCTBA M rpaduku 2
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(pynkuumn, ux cpoiicTtea u

3 | Crenennas pyHKUMHU, UX CBOMCTBA U rpadUKHL.

rpauku. 4 | IlocTpoeHne rpadKOB MOKA3aTENbHBIX, JOrapUPMUIECKIX 1 CTEMIEHHBIX (PYHKLINH.

IIpakTuueckue 3ansarus Ne20,21,22,23,24 10
ITocTpoeHue rpad kOB MOKA3aTENbHBIX, JOTAPUPMHIUECKUX U CTENCHHBIX (PYHKLIUH.
CamocrosiTenbHas paborta obydaromuxcst Ne9 6
CocraBnenne pacueTHo-rpaduueckoro oruera «IlocTtpoeHne rpagukoB nmoka3aTeabHOH,
JorapupMUUECKON U CTENeHHOH PyHKLINI
CocraBneHue crnpaBOYHOIO MaTepuaia o TeMe

Tema 3.4. Conep:xanne yueOHOro MaTepuaa 21

IlokasaTenbHbIC H 1 | Iloka3arenbHble ypaBHEHUs 2 3
qgorapumuyeckue ypasHenuss u | 2 | JlorapupmMudeckue ypaBHEHUs
HEpPaBEeHCTBA 3 | IlokasaTenbHble HEPABEHCTBA U METOIBI UX PELICHUS

4 | JlorapudMuyeckre HEPaBEHCTBA U METOMBI X PEIIECHUS
IIpakTuueckue 3ansatus Ne25,26,27,28,29 10
[TokazaTenpHbIe U JOrapupMHUUECKHe YPABHEHHS U HEPABEHCTBA U METOBI UX PELICHHUS
CamocrosiTenbHas pabora obydaronixcs NelO 8
Pemenne MHIMBUAYATBHBIX 327144 MO TEME «IOrapupMUIECKHe YPaBHEHUS
HEPaBEHCTBA»
Pemenrie nHAMBUAYANBbHBIX 33124 IO TEME «IIOKa3aTeNIbHbIE YPABHEHUS U HEPABEHCTBA»

Pasnen 4. 43

Tpuronomerpuyeckue (pyHKIHH
Tema 4.1. Copnep:xanne yueOHOro MaTepuaa 18 2
ToxkaecTBeHHbIE 1 | Pannannas mepa yria. 2
npeodopazoBaHusA Tpuronomerpudeckue QyHKIIUH YUCIOBOTO apryMEHTa

2
3 | CooTHOIIEHUS] MEXIY TPUTOHOMETPHUYECKUMH (DYHKIMSIMUA OJJHOTO apryMEHTa.
4 | BpluucneHne 3Ha4€HUH U TOXKAECTBEHHBIE TIPEOOPa30BaHMSI TPUTOHOMETPHUYECKUX

BBIPAKECHU.
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IIpakTuueckue 3anarus Nel30,31,32,33,34 10
Brraucnenne 3HaUSHH U TOXKIECTBEHHBIE IPE0OPa30BaHUS TPUTOHOMETPHUIECKUX
BBIPAKEHU.
CamocrosTenbHas pabota obydarommxcs Nel 1 6
Iloaroroska nokynanos no teme: «McTopust TPUrOHOMETPUNY
Pemrenne nHAMBUAYATBHBIX 33JaHUH «TOXKIECTBEHHBIE IPEOOpa3OBaHUS
TPUTOHOMETPHUUECKUX BBIPAXKEHUI».
Tema 4.2. Conep:xanne yueOHOro MaTepuaa 12 2
CpoiicTBa u rpaguku 1 | CpoiicTBa u rpauK TPUTOHOMETPUUECKUX (PYHKLIUH 2
TpuroHomerpuyeckux pynkumii | 2 | IlocrpoeHue rpadukoB TPUTrOHOMETPUUECKUX (PYHKIIHI
IIpakTuueckue 3auaTusaNe35,36,37 6
[ToctpoeHue rpadukOB TPUTOHOMETPUIECKUX (DYHKIIHIA
CamocrosiTenbHas pabora obydaromxcsaNel2 6
ITonroroBka nokyianos no reme: «OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIUI
CocraBnenne npe3eHTanuu no teme «I papuKu TPUrOHOMETPUIECKUX (yHKIIHI
Tema 4.3. Conepxanne yueOHOro MaTepuaa 13 2
Tpuronomerpuueckue 1 | Tpuronomerpuyeckre ypaBHEHUsI METOABI UX PELIEHUs 2
YPABHEHHS U HEPABEHCTBA 2 | TpuroHoMeTpu4ecKue HEPaBEHCTBA U METOAbI UX PELICHUS 2
IIpakTuueckue 3auarus Ne38,39,40 6
Tpuronomerpuyeckue ypaBHEHHUs] 1 METO/bI UX PELUIEHUS
CamocrosiTenbHas pabora obydaronmxcsaNel3 5
ITonroroBka nokyianos no reme: «CrocoOb! pereHnss TPUTOHOMETPHUIECKUX YPAaBHEHHID
Pemenne nHIUBUAYaNbHBIX 3aJaHUN « TpPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA»
Pazpgen S. 43
Haugana matemaTH4ueckoro
anaauza. {uddepenuunansHoe
HCYHUCJICHHE
Tema S.1. Conepxanne yueOHOro MaTepuaa 23
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IIpoussoanas pyHKUHH

[Ipoussonnas GyHKIHH.
[IpaBuia BEIMUCIEHUS IPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX.

B W N =

[Ipasuna nuddepeHupoBaHns CIOKHON 1 00paTHON HYHKIHH.

IIpakTuueckue 3auaTusaNe4 1,42
1 IIpousBonHast GyHKIUY, MPABUJIA BEIYHCICHUS MPOU3BOAHBIX,
2 TuddepeHIpoBaHUS CIIOKHON 1 00paTHON QYHKIIUU.

CamocrosiTenbHas pabora obydaronmxcsaNel4

CocrasneHune cripaBOYHOTO MaTepuaia no reme paszaena. «CocrasneHne TabIUIbI
MPOM3BOIHBIX (DYHKIIHID

CocraBnenune TBopueckoro 3afganus ( npunymatsb 10 QyHKIUI 1 B3ATh OT HUX
MPOU3BOIHYIO)

Tema S5.2.
IIpunoxenne
NMPOU3BOAHOM 1JIs1 HCCJIeOBAHUS
U NOCTpoeHusi rpaduxa
GyHxumn

Conep:kanue yq4eOHOro MaTepHasa

IIpu3Haku Bo3pacTaHusi, yObIBAaHUS U MOCTOSTHCTBA (PYHKIMNA. DKCTPEMYMBI
byHKIHN.

BBINyKII0CTE ¥ BOTHYTOCTD (DYHKIIHHA.

Touka neperuda.

Uccnenosanue u noctpoeHue rpaduka GyHKIHH.

AN AW N =

Hawubonbiee 1 HauMeHbIee 3Ha4eHNe (PYHKIIUU HA OTPe3Ke.

NN

IIpakTuueckue 3anaTusNe43,44,45

1 Ilpu3Haku Bo3pacTaHust, yObIBaHUS U MOCTOSIHCTBA (PYHKLUUH. DKCTPEMYMBI (PyHKIIHH.

Beinyknocts u Boruytocth pyakmii. Touka nmeperuda.
Hccnenosanue u moctpoerne rpaduka Gpynkumii. Hanbonpinee n HanMeHbIee
3HaueHue (PYHKIINU Ha OTPE3Ke

Camocrositenbrast pabota oOyqarommxcsaNel5

CocraBnenue ordera pacueTHoO-rpaduydeckoit padotsl no Teme «lIpumMeHeHue
MPOM3BOIHON K UCCIIENOBAHMIO U TIOCTPOCHNUE TpadUKOB PYHKLIUNY.
Pemenve nHaMBUAYaNbHBIX 3aJaHUH IO TEME

Pazgea 6.

29
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IlepBooOpa3nas u
HHTErpaj

Tema 6.1.
HeonpeneseHHbIi
HHTErpaJ

Conep:kanue y4eOHOrO MaTepHasia

14

1. | IlepBooOpa3zHasi.
2 | HeonpeneneHHelil HHTErpas U €ro CBONCTBA.
3 | Meroasl HHTETPUPOBAHMUSL.

4 | HaxoxxneHue HeONpeneaeHHOro HHTerpaia

IIpakTuueckue 3anarus Ne46,47
1 ITepBooOpasHasi, HEOTPEAESIEHHBII UHTErPaT U €ro CBOMCTBA

CamocrosiTenbHas pabora obydaronmxcsaNel6

CocraBneHne TBOpUECKUX 3aaHnii o TeMe « HeomnpeneneHnHslit mHTErpay (MpuayMaTh
10 wHTErpaIOB M PELINTD UX)

CocraBieHue cipaBOYHOIO MaTepuaia no TeMe pasaena.

Tema 6.2.
OnpeneneHHblil HHTErpau

Conep:kanue yq4eOHOrO MaTepHasa

15

1 | OnpeneneHHbIi HHTETPAN U €r0 CBONCTBA.
2 | BpruucneHnue onpeneneHHoro UHTerpana.
3 HpI/IJ'IO}KeHI/Ie OMPEACIICHHOIO UHTErpajia AJisd pCIICHUA MPAKTUICCKHX 3aaa4

[IpakTuueckue 3auaTusaNe48 49
Brmucnenue onpeneneHHoro unrerpaia. IlpunoskeHne onpeneseHHOro nHTerpana as
peLIeHUs NPAKTUYECKUX 3a1a4

CamocrosiTenbHas pabora obydaromuxcsaNel7

Pemnenue nHIMBUAYaIBHBIX 337a49 O TeMe «BbIYHUCIEHUE MIOMAAEH MIOCKUX QUTYp C
HIOMOIIBIO ONPEAETIEHHOrO HHTErpaiay

CocraBiieHHe CrpaBOYHOIO MaTepuaa Mo TeMe pasziena.

Pazpen 7. DnemeHTBI
KOMOHMHATOPUKH, CTATHCTHKA H
Teopusi BepPOSITHOCTH.

12
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Tema 7.1.
OcHOBHBIE IOHATHSHA
KOMOHUHATOPHUKH

Conep:kanue yq4eOHOrO MaTepHasa

1 OnemenThl KoMOUHaTOpHKH. IIpencraBnenne naHHbIX (TaOIHLBI, AHATPAMMEI,
rpadukn).

CobpbITHe, BeposaTHOCTb coOBITH. IIpocTeliime BepOsITHOCTHBIE 3aJa4H.
CrnoxeHre U yMHOKE€HHE BEPOSTHOCTEH.

OcHOBHBIE IOHATHE KOMOMHATOPHUKH. 33141 Ha MOJCUET YNCNIA PA3MEIICHUH,
IepecTaHOBOK, coueTaHuil. Pemenune 3ana4 Ha nepeOOp BapHAHTOB.

Dopmyna bunoma HeroToHa.

Hcnonp3zoBaHre KOMOWHATOPUKH AJISI TIOACUETA BEPOSITHOCTEH.

»o

IIpaktuueckue 3ansatus NeS0
Pemenue 3a1a4 mo KOMOMHATOPUKE

CamocrosiTenbHas pabota obyuarommmxcs Nel8
Pemenue WHAUBUAYAJBbHBIX 3aa4 IO TeMe((?)aI[aLII/I Ha 1moac4deT yucia paSMeH.IeHHﬁ,
MEePECTAHOBOK, COUETAHUIY.

Tema 7.2
DJleMeHThI TeOpHH
BePOSITHOCTH

Conep:xanue yq4eOHOro MaTepHasa

1 | CobbITHeE, BEpOATHOCTD COOBITHSI, CIIOKEHUE U YMHOKEHHE BeposiTHOCTeH. [lonsaTne
O HE3aBUCUMOCTH COOBITHH. JIUCKpeTHas CiTydaliHas BETUYNHA, 3aKOH €€
pacnpeneneHus. YucioBble XapakTePUCTUKHU JUCKPETHON CIy4aiiHON BEJIMYHUHBL.
[Tonsitue o 3akoHe OonpIIMX Yncen. Pernenue 3amad Ha mepeOop BApUAHTOB.
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IIpakTueckue 3ansatust Ne51 2
Pemenne 3a0a4 Mo CIOXEHUIO U YMHOXKEHHUIO BEPOSITHOCTEN
CamocrosiTenbHas pabora obydaromixcs Nel9 4
Pemenne nHIMBUAYATBHBIX 387124 1O TeMe pa3aena«CodbITre, BEpOSTHOCTb COOBITHS,
CJIOJKE€HUE U YMHOKEHHE BEPOSITHOCTEN.
Tema 7.3 Conepxanne yueOHOro MaTepuaa 6 2
1 IIpencraBnenue qaHHBIX (TAONULIBI, TUATPAMMBIL, TPapUKH), TeHEPaTbHAS
IIpeacraBiaenne faHHBIX COBOKYITHOCTb, BBIOOpPKA, CpenHee apupmernueckoe, Mmeauana. Ilonsatue o 3amadax
(TadJIMLBI, AUATPAMMBDI, MaTEMaTUYECKOU CTATUCTUKHU.
rpaguxu). Pemenue IIpaktnueckue 3anstus Ne52,53 4
NPAKTHICCKHX 3a4a' € Pewienne npakTuueckux 3a1a4 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METOMIOB.
NPUMEHEHHEM BEPOSITHOCTHBIX | CamocTosTebHas paboTta oOyuaromuxcst Ne20 4
MCTOAOB CTATHCTUKH Pemenue nHAMBUAYaNbHBIX 3a1ad Mo TeMe pasnaena«l eHepanbHasi COBOKYIHOCTb,
BBIOOpPKA, cpenHee apuMeTnieckoe, MenuaHa, MaTeMaTHIECKask CTATUCTUKAY.
Pasnean 8. 31
I'eomeTrpus. Ilpsimeie n
MJIOCKOCTH B IPOCTPAHCTBE
Tema 8.1. Conepxanne yueOHOro MaTepuaa 23 2
HayanbHbIe NOHATHS 1 | AKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX 2
crepeomeTpun. Bzanmnoe 2 | BzaumHOe pacnonokeHue AByX NPsIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NPSIMBIMH.
PACMOJIOKEHHE NPSIMBIX H 3 | IlapannenbHOCTb NPSIMOM U IUNIOCKOCTH, NAPAJIIENbHOCTD INIOCKOCTEN.
MJI0CKOCTEH B MPOCTPAHCTBE 4 | IlepnenauKyIApHOCTL NPSIMOM U TUIOCKOCTU. [lepnieHnuKyisap n HaKJIOHHAS.
5 | Yron Mexay nNpsiMON U MJIIOCKOCTBEO
IIpakTuueckue 3anarus Ne54,55,56,57,58
1.AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX, B3AMMHOE PACIIONIOKEHHE ABYX MPSMBbIX 4
B IPOCTPAHCTBE, YOI MEXKY NPSIMBIMH, NAPAJLIEIbHOCTD IPSIMOU U
MJIOCKOCTH; 2. MaPaUIEIbHOCTD IIJIOCKOCTEN, NEPIEHANKYIAPHOCTD IPSIMOM U INIOCKOCTH, 4

MNEPNEHAUKYJIAP U HAKJIOHHAs, YTOJI MEXKAY NPSIMON U MJIOCKOCTBIO.
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CamocrosiTenbHas padbora obydaroruxcsNe2 1

CocraBneHune npe3eHTanuii no reMaM « AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3
HUX»;«B3anMHOe pacnosio:keHne IByX NPsIMBIX B IPOCTPAHCTBEY, « Y TOJI MEXKAY
npsiMbIMIY; «I [apannenbHOCTh NPSIMOM U MIIOCKOCTH, NapalIebHOCTD
MJIOCKOCTEN»; «l leprneHAuKyIApHOCTL NPSMON U TIIOCKOCTHY,

«IlepnieHIUKYJIAP U HAKJIIOHHAS?;« Y TOJI MEXAY NPSAMON U MIOCKOCTBIO)»
Pemenne nanuBuayanbHbIX 3a1a4 IO TEME pasnaena

Tema 8.2.
JByrpaHHBI€ YIJIBI

Conep:xanue yq4eOHOro MaTepHasa

1 | JIByrpanHslii yroj. Yroa Mexay MIOCKOCTSIMH.
2 | IlepnenaukyJISPHOCTE ABYX IMJIOCKOCTEH.

IIpakTuueckue 3anatus NeS9
1.JIByrpaHHblii yroJ, yroj MexXay MIOCKOCTAMHA

CamocrosiTenbHas padoTa obydaronmxcsaNe22
IMoarotoBka pedepara mo TeMam «JIByrpaHHbIi yro»; «YTOJI MEKAY MIOCKOCTIMIY,
«IlepneHAUKYIIPHOCTD ABYX IJIOCKOCTEN».

Pasznen9.
I'eomeTpnueckue Tesa u
NOBEPXHOCTH

31

Tema 9.1.
MHOrorpaHHUKH

Conep:kanue yq4eOHOrO MaTepHasa

1 | IloHATHE O reOMETPUUECKOM TEJIE U €r0 NOBEPXHOCTH.
2 | MHuororpaHHuKH.

3 | Ilpusma

4 | ITapannenenunen v €ro CBOMCTBA

5

IIupamuna

IIpakTuueckue 3ansarus Ne60,61,62,63,64
IIpusma, napannenenunen U €ro CBONCTBA
IIupamuna

10

CamocrosiTenbHas pabota obydaroumxcsaNe23
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Uzrorosnenne HarnsaHbIX ocodOuit « Co3manne Mopaene mpu3Mel, Mapajuiesenunena,

MUPaMUTBD
Tema 9.2. Conepxanne yueOHOro MaTepuaa 12 2
Tena spamenus 1 | IloBepXHOCTB BpalleHUsl. 2
2 | Teno Bpawenus. 2
3 | LunuHap u KOHYC.
4 | ap u cdepa. BzanmHoe pacnonokeHne IIOCKOCTH | HIapa.
IIpakTuueckue 3auatTus Ne65,66,67 6
HumuHap u KoHycC, map U cdepa, B3aMMHOE PACIIONOKEHHE TUIOCKOCTH | LIapa.
Camoctositenbras paboTa oOyqarommxcs Ne24 2
Usrorosnenne HarmsiaHbIX ocoOuit «Co3nanne Mopesel MUIMHAPa, KOHyca. »
Pasnean 10. 29
HN3mepenuss B reoMeTpHH.
O0bembl 1 IUIOMAAH
MOBEPXHOCTEeH reoMeTpUIecKux
Te
Tema 10.1. Conep:xanne yueOHOro MaTepuaa 14
Ilnomann nmosepxHocreir | 1 | [nomans MOBEPXHOCTH TEOMETPUUECKOTO TENA. 2 3
2 | IInomanu NOBEPXHOCTH NPU3MBL, MHUPAMULBL,
3 | uuWIMHOpa, KOHyCa,
4 | wapa.
IIpakTuueckue 3auarus Ne68,69,70 6
1 Ilnowmaayu noBepXHOCTH NMPU3MBL, MHPAMUbI, MJIOLIAIU MOBEPXHOCTH LIMJIUHIPA,
KOHyca, 1apa.
CamocrosTenbHas padorta obydarommxcs No25 4
Pewenne naauBUayaIbHBIX 3a7a4 MO TEME pasjena
Tema 10.2. Conep:xanne yueOHOro MaTepuaa 15 3
O6bembl reomerpuyeckux | 1 | OObeM reoMeTpuvecKoro Tena. 2

TEJ

2 | Ob6beM npu3Mbl, MUPAMUTIBI,

25




3 | OOBeM npsAMOro KPyroBoro MUIHHIPA

4 | O6vem KOHycCa, IIapa.

IIpakTuueckue 3auarus Ne71,72,73 6
1.06beM npu3MBbl, THPAMHLBL, TPSMOTO KPYTrOBOTO IMJIMHAPA M KOHYCA, IIapa.
CamocrosiTenbHas pabora obydaromuxcs Ne26 5
CocraBnenne TaONUIBI CO CIPABOYHBIM MAaTEPHAIOM 1O hopMyaaM 0OBEMOB U
rowmaneii . M3roToBjaeHne MakeToOB B Pa3BEPTOK FEOMETPUUECKUX puryp.
Paszpen 11. 17
BekTOpEI M KOOPAHUHATHI
Tema 11.1. Copnep:xanne yueOHOro MaTepuaa 17 2
BekTopbl Ha niockocTu M | 1 | BeKTOpEI Ha MJIOCKOCTU U B IPOCTPAHCTBE. 2
B IPOCTPAaHCTBe. 2 | IlpsMoyrosipHble CUCTEMbBI KOOPAMHAT Ha MJIOCKOCTU
3 | IlpsAmoyronbHble CUCTEMBI KOOPAUHAT B MPOCTPAHCTBE.
4 | JleWicTBus HajJ BEKTOPAMMU.
IIpakTuueckue 3auarus Ne 74,75,76,77 10
1./leticTBHs HaxK BEKTOPAMU: AJIMHA BEKTOPA, CyMMa BEKTOPOB, Pa3HOCTb BEKTOPOB,
YMHOEHHUE BEKTOpa Ha YUCIIO ,CKASIPHOE NTPOU3BEICHNE BEKTOPOB. Y TOJ MEXAY
BEKTOPaMHU.
CamocrosiTenbHas pabota obydarommxcs No27 2
Pemenne nHnMBUAYaIbHBIX 3a7a4 MO TeMe «BeKTophl Ha IJIOCKOCTH U B
IIPOCTPAHCTBEY ..
Tema 12.1 Pemenne TekCTOBBIX 3a/1a4 Ha IBUKEHHUE 1 COBMECTHYIO padoty. Ha pacuer crommoctu 2
TexcroBas 3a1a4ua MOKYIIOK, Ha BbIYHCIIEHUE MPOLIEHTOB U BKJIA/10B, KPEAUTOB U UITOTEK
IIpaktnueckue 3ansatus Ne 78 Pelnenne TEKCTOBBIX 33/1a4 Ha ABUKEHUE U COBMECTHYIO 2

paboty
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CamocrosiTenbHas pabota obydarommxcs Ne 2
Perenuie unnuBrayanpHbix 3ana4 no teme «Tekcrosble 3anaun. Bumael 3anau. CriocoObt
peLIeH s »

Bcero: 351
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3. YCJIOBUS PEAJIN3AIIMU TPOT'PAMMBI YUEFHOUM U CHUILIAHBI

3.1. TpeGoBaHHs K MATEPHAJIBHO-TEXHHYECKOMY 00ecneueHUI0

Peanmzaums mporpamMmbl yueOHOM AMCUMIUIMHBI TpeOyer Hanmnuus yueOHOro kaOmHeTa
MATEMATHKH.

OGopynoBaHue yueOHOro KaduHeTa:

- KOMIUIEKT y4eOHO-METOOUYECKOH MOKyMeHTannu (yueOHMKH W y4eOHble MmocoOwus,
KapTOUKH 3aJaHUs1, TECTBI),

- HarJsiiHbIe TocoOus (TUTaKaThl, JEMOHCTPALIIOHHBIE CTEHBI, MAKETHI),

TexHn4yeckue cpeacTsa 00yUeHUs

MYJIBTUMEIUIHBIA KOMILIEKC,

POrpaMMHOE OOecTIeUeHHE,

BUAECOPHIBMBI, KHHO(UIIBMBI,

TEJIEBHU30D,

BUJEOMAarHUTO(OH.

3.2. UadopmanuonHoe obecrieueHue 00y deHHsI

Ilepeuenn PEKOMEHIYyeMbIX Y4eOHBIX H3AaHHUH, HNHTepHeT-pecypcos,

AOTOJIHHUTEIbHOH JIHTEPATYPHI

OCHOBHBIE HCTOYHUKHU:

1. bapnymkun B.B., Ilpokodres A.A. Marematuka. DJIEeMEHTBl BBICIIEH
mareMaTuku: yueOHuk: B 2 T. T. 1 / B.B. bapnymwkun, A.A. IIpokodpre. — Mocksa: KYPC:
HUHOPA-M, 2020.— 304 c¢. — (Cpennee mpodeccuonampHoe oOpasoBanue). ISBN 978-5-
906923-43-1 (06w.) (KYPC) ISBN 978-5-906923-05-9 (Tom 1) (KYPC) ISBN 978-5-16-012856-
6 (MH®PA-M, print) ISBN 978-5-16-105427-7 (MH®PA-M, online)

2. Marematika: anreOpa 1 Hayajga MaTEMaTUIECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpust. 10-11 kmaccer: yued. aist odimeoOpa3osar. opraHusanuii: 6a3oBbiil U yriyO.
Yposuu /[JI.C. AtanacsiH, B.®@. byry3os, C.b. Kagomues u ap.]-5-e uzn. — M.: [IpocBerienue,
2018.-255c¢.: mn.- (MI'Y -tukone). ISBN 978-5-09-053287-7

JIOTIOTHUTENBHBIE HCTOYHHKH:

3. Amumos II.A. u ap. Maremarnka: anreOpa W Hadaja MaTE€MaTHYECKOTO
aHanu3a, reomerpusi. AnreOpa W Hayalla MaTeMaTH4ecKoro aHamusza (0a3oBbId U
yriayOnenssiii ypoBau).10—11 xnaccer. — M., 2018.

4. Aranacsin JI.C. .byty3os B.®. . Kagomuer C. b. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTH4yeckoro anaiusa. ['eomerpus. I'eomerpus (0a30BBId W yriyOJeHHBIN
ypoBau). 10—11 xmaccer. — M., 2018,

5. bamMakos M. M. MaremaTnka: yueOHUK U CTYI. YUPEKIASHUN Cpen.mpod.
obpazoBanusi. — M., 2018.
6. bammakos M. HW. Marematuka. COopHUK 3ama4y  NpOoUIBHON

HaIpaBJieHHOCTH: yued.mocobue st cTyn. yuapexaeHuii cpen. npod. odbpaszopanusi. — M.,
2019.

7. bamMvakos M. HW. Marematnka. 3amaynHuk. y4eO.mocobue ans CTY.
yupexneHui cpen. npod. obpazosanus. — M., 2018.

8. bammakos M.HU. MaTtemartnka (6a3oBeiii ypoens). 10 kmacc. — M., 2019.

9. bammakos M.U.Maremartuka (6a30Beiit yposens). 11 knacc. — M., 2019,

10. bamMakos M.U. Anrebpa u Havyana aHanusa, reomerpusi. 10 knacc. — M.,
2017.

11.  bammakoBM. U. Maremaruka (0a30Bbiii ypoBeHb). 10 knacc. COopHUK 3anad:

yueb.mocobue. — M., 2018.
12.  bammakoB M. M. Maremaruka (6a3oBwiii ypoBeHb). 11 kmacc. COopHHK
3agau; yued.mocobue. — M., 2016.
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13. I'yces B.A., I'puropses C.I'., MUBonruna C.B. Maremaruka st mpodeccuit u
CHEeLHaTbHOCTEH COUMAIBHO-3KOHOMUYECKOTO PO uis: yueOHUK I CTYA. YIPEKACHUN
cpen.mpod. obpazosanusi. — M., 2016.

14. Komsirun FO.M., Tkauesa M.B, ®eneposa H.E. u np. Matematuka: anredpa u
Havyaja MaTeMaTU4YecKoro aHaiusza. Anrebpa M Havajga MaTeMAaTHYECKOTO aHaIHn3a
(6azoBsblii u yrybnennsiii yposun). 10 knace / moxa pen. A.b. Xuxuenko. — M., 2016.

15. Konsirun FO.M., Tkauesa M.B., ®eneposa H.E. u np. Matemaruka: anreOpa
U Hayajla MaTeMaTHYEeCKOro aHainu3a. AnreOpa U Hayaja MaTeMaTHYECKOrO aHaln3a
(6azoBsblii u yraybnennsiii yposuu). 11 knace / mox pen. A.b. Xuxuenko. — M., 2016.

HHTepHeT-pecypcChl

1.  www.fcior.edu.ru(MupopmanuoHHble, TPEHUPOBOYHbIE W  KOHTPOJIbHBIE
MaTepHuabl).

2. www.school-collection.edu.ru(Equnas komnekuun mudpoBeix 00pa3oBaTeNbHBIX

pecypcos).
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSA YUEEHOM

ANCUUILIAHBI

OOpasoBaTenbHOE YUYPEKACHHE, Pealu3yrollee MOATOTOBKY MO y4eOHOW IUCITUILINHE
MaTeMaTHKa, OOeCreunBaeT OpPraHM3aLWI0 W TPOBENEHHE NPOMEXYTOYHOH aTrTecTalud u
TEKYIIEro KOHTPOJISI MHAUBUAYAJIbHBIX 00Pa30BATENbHBIX TOCTHKEHUH — JEMOHCTPHPYEMBIX
00y4arOIUMHUCS, YMEHUH 1 3HAHUH.

KoHTpoub M o11eHKa OCYIIECTBISIETCS PETOIaBaTENeM B MPOLIECCE MPOBEACHHS YIEOHBIX
3aHATUH, TECTHPOBAHUS, & TAK)KE BBIMOJIHEHHS 00y IIMMHUCS HHIUBUAYAIbHBIX 3a1aHHUH.

MOJCIUPOBAHUS SABJICHUN
H TPOLECCOB, HACAX H
MCTOAAX MATCMATHKH,

Pe3yabTaTsl
o0yueHust
(ocBOeHHBIE @opMbI U METOABI KOHTPOJISI H OLIEHKH Pe3yJbTaToB 00y4eHHsI
YMeHHUSsI, YCBOCHHbIe
3HaHusl)
JUYHOCTHBIEC:
JI. C@OPMHPUOBaHHOCTI’ - OnpeaenITh 3HAYCHAE MATEMATHKH B HAYKE, TEXHUKE, SKOHOMUKE,
HPeICTaBICHHIT 0 N o
TONMATHKE ax HH(POPMALHMOHHBIX TEXHOJIOTHAX U NPAKTHICCKON ACATEIBHOCTH. - OnpeaeisTs
VHHBEDCATHHOM  S3bIKE LM U 3aJa41 pisyqumI MaTteMaTuky npu ocsoeHu npodeccuit CI10 n
HAYKH cpeactse | cnenmanprocted CTIO.

IMuchMEHHAS KOHTPOJILHAS PA00TA, TCCTUPOBAHHUC

JI2. HOHHUMAHHC
SHAYUMOCTU MATCMATHKH
IS HAYIHO-
TCXHHYCCKOTO
mporpecca,
c(hopMHPOBAHHOCTH
OTHOIICHUA K
MATEMATHKE KAK K YaCTH
OOIIICYCTIOBCYCCKOM
KYJIBTY PBI qepes
3HAKOMCTBO C HCTOPHEH
paSBI/ITI/I}I MATCMATHKH,
3BOJOIHCH
MATECMATHICCKUX HICH,

- OHpeZ[eJ'I}ITB SHAYCHUC MATCMATHKHU B HAYKC, TCXHHUKC, SJKOHOMHUKC,
HH(QOPMAIMOHHBIX TEXHOJIOTHAX U MPAKTHICCKOH ACATCILHOCTH. -

- M3yuarp nCcTOpHio pa3BuTHSI KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH M CTATHCTHKH
1 MX POJIb B PA3IMIHBIX c(Pepax deT0BEUCCKOM KU3HEICATEILHOCTH.

- BomonwaaTs apuMeTHUecKie ASHCTBHS HAMT YHCIAME, HAXOIUTh PHOIHKECHHbIC
SHAYCHHSA BSTHUIMH U MOTPCIMHOCTCH BEIMHUCIICHHUH (a0COTFOTHOM W OTHOCUTCIIBHOM),
CPaBHUBATDH THUCJIOBBIX BI)Ip.':DKeHI/Iﬁ

[MuceMeHHAS KOHTPOIBHAS PaboTa;

OTUET MO MPOACTAHHOM BHCAYAUTOPHOH CAMOCTOATEIBHOM padoTe.

JI3. pa3Burue
JJOTHYCCKOIO0 MBINIJICHHA,
MPOCTPAHCTBECHHOTO
BOOOpPaKCHUS,
ATOPUTMHYECKOM
KYJIBTYPBL, KPHTHYHOCTH
MBIIUICHUSA HA YPOBHE,
HCOOXOIHUMOM hin ¢
Oyaymen
mpo(h)CCCHOHATTLHOH
JICSITCILHOCTH, il
TIPOIOIDKEHIS
oOpa3oBaHus H
caM000pa30BaHUA

OmnpenesiTh NEeJH U 331241 H3YUCHUSI MATEMAaTHKU P ocBoeHN: npodeccuii CI10
u crietmanbHoctelt CI1O.

- IIpeacTaBmaTh B3aNMHOE PACTIONOKCHIE MPSIMBIX, MPSAMBIX U IUIOCKOCTEH, ABYX
IUTOCKOCTEH B MPOCTPAHCTBE, IPHMEHECHUE TCOPETHIESCKOTO 000CHOBAHUS
PACTIOJIOKCHHS JAHHBIX (DUTYP B MPAKTHUCCKOH U MPO(CCCHOHATBHOH
JICSITETIbHOCTH,

- JIeMOHCTPHPOBATH ANTOPUTMBI PEIICHAS TTIOKA3ATEIBHBIX, TPHTOHOMETPHIECKUX
YPaBHCHUH U HEPABECHCTB,

- OCBOUTD AITOPHTMBI HCCIICTOBAHMS (DY HKIIUM,

- OBHIaZeTh MPOLCCCOM TOCTPOCHHA TPA(HKOB (DYHKITHH, OCYIICCTBICHHC
TApMOHHYCCKUX KOJICOaHUIT rpaduKOB;

- OCBOUTD AITOPHTM HCCIICTOBAHUS (DYHKIMH C TIOMOIIBIO IPOHU3BOTHOM;

- OCBOHTD AITOPHTM HAXOKICHHUE HANOOJIBINETO M HAMMEHBIICTO 3HAYUCHUS
(P)YHKIIMH HA OTPE3KE.

-[IpuMeHATH MATEMATHIECKUE METOIBI ITIST PEIICHUS CONCPKATEIBHBIX 3a0a1 13
pa3nu4HBIX 00IacTeH HAYKH M MPAKTHKU. MIHTEpIpETHPOBATh PE3yabTaTa, YUeT
PCaNbHBIX OTPAHHYCHUN

3ammuTa pedeparos, KOMIOBIOTCPHOS TECTHPOBAHUC
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JI4. OBJIAJICHHC
MATEMATHYCCKUMU
3HAHMAMH U YMCHHSMHU,
HEOOXO0IUMBIMH B
TMOBCCTHCBHOM  JKH3HH,
JUISI OCBOCHHS CMCHKHBIX
€CTECTBCHHO-HAY YHBIX
JUCTUTUIAH W JUCIIHILUTAH
mpo(hSCCHOHATLHOTO
OWKIA, A TOIYYCHHS
00pa3oBaHU B 00IACTIX,
HE TPeOYIOMUX
VIIyOJCHHOH
MAaTeMaTHYCCKOH
MOJATOTOBKH;

- OCcBOUTD HCH PACIIMPCHHUS TIOHATH O YHCIIE KAaK CII0c00a IMOCTPOCHHUSI HOBOTO
MaTEMATHYECKOTO aIIapara ;i peIcHMS MPAKTHUCCKHUX 33134 W BHY TPCHHUX
33724 MAaTCMAaTHKH,

-BoImonaATh apudmeTHaecKkue ACHCTBHS HA YHCIAME, HAXOIUTH IPHOIMKECHHbIC
SHAYCHHSA BSTHUIMH U MOTPCIMHOCTCH BEIMHUCIICHHUH (a0COTFOTHOM W OTHOCUTCIIBHOM),
CPaBHHBATH YHCIIOBBIC BBIPAKCHUS

-Haxomuth 3HAUCHHUS CTETICHH, HCHOb3Y I TPH HEOOXOJMMOCTH HHCTPYMEHTAIbHBIC
cpeacTsa

-[IpeoOpazoBbIBaTh YHUCIOBBIC B OYKBCHHBIC BHIPAKCHHUS, COACPKAIINX CTCIICHH,
MPUMEHSA CBOMCTBA

-BrImomHATh TIpeoOpa30BaHUs BHIPAKCHUH, MPUMEHITH (DOPMYJIbI, CBI3AHHBIC CO
CBOWCTBAMH CTETICHEH | JTIOTapu(PMOB

-U300pakaTs yTIibl BpalieHH Ha OKPYKHOCTH, COOTHECTH BEJIMMUHBI YTJIA C €10
pacmionoxeHneM -O3HaKOMHTBCS C OHATHEM IpadHKa, OIPEICIITh
TIPUHAUIC)KHOCTH TOUKH TPAQUKY ()Y HKITHH.

-Onpenenars o GopMyIie MpOCTSHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. Bripakars
1o (hopMyIIe OJHY IEPEMECHHYO0 Uepe3 IpyTHE.

-O3HaKOMUTECS € ompeneicHueM (QyHkumu, chopMymmposars ero. Haxoxurs
00JacTH ONpeIeICHIS M 001aCTH 3HAYCHUH (DYHKIUH

-O3HaKOMUTECS C PUMEPaMH (DYHKIHOHAIBHBIX 3ABUCHMOCTEH B PEaIbHBIX
TPOIIECCAX W3 CME)KHBIX JUCIHILTIH

-CocTaBuTh BUIBI PYHKIMH 110 JAHHOMY YCJIOBHIO, PEIIATh 331a4H HA SKCTPEMYM.
-BrmomaaTs npeodpazoBanms rpaduka (yHKIHH

-Borumcnars 3HaUeHNS PYHKINH 1O 3HAYCHHIO apTyMeHTa. OnpenesiTh NOI0KEHHS
TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

-O3HaKOMUTECS C IOHATHEM TAPMOHHUYECKHUX KOJICOAHHUH M IIPUMEPAMHU
TApPMOHHYCCKUX KOJICOAHUIT AT OTMMMCAHMUS MPOLIECCOB B (PH3HKE M IPYTHX 00IACTAX
3HAHHSL

- YMeTh MOHAMATh U HCHOJIB30BaTh MATEMATHICCKUC CPEICTBA HATBIAHOCTH
(rpaduku, THarpaMMBbL, TAOIHIIBL, CXEMBI U AP.) I WILTFOCTPALMHI, HHTCPIPETALHH,
apryMCHTALUY,

- [IpumMeHAT, MEXaHUYECKUI U TEOMETPHUYECKHM CMBIC IPOU3BOAHON HA PUMEPE
BBIMHUCTIATS MTHOBCHHYIO CKOPOCTH M YTIOBOH KOA((PHIMEHT KacaTeIbHOH.
-[IpuMeHATH MPOM3BOAHYIO A PEIICHUS 33121 HA HAXOKICHHE HAHOOIBIIETO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

-Pemars 3a7aum Ha MPUMEHEHHE HHTETPAa 1l BBIMUCICHUS (PH3MUECKIX BETHIHH
H IUTOIIAACH

-Pemars ypaBHEHHS C MPUMEHEHHEM BCEX IPHEMOB (PA3I0KCHIS HA MHOKHTEIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).

-Pemars cucrem ypaBHEHHH ¢ IPUMEHEHHUEM PA3IHYHbBIX CIIOCOOOB.

- Pemrath HepaBeHCTBA C UCMOIB30BAHHE CBOUCTB U rpaukoB QyHKumi. Pemars
HEPABCHCTBA M CHCTEMBI HEPABCHCTB C MPUMEHEHHEM PA3IHIHBIX CTIOCOOOB.
-[IpuMeHATH MATEMATHIECKUE METOIBI ITIST PEIICHUS CONCPKATEIBHBIX 3a0a1 13
pa3nu4HBIX 00IacTEH HAYKU M MPAKTHKU. IHTEpIIPETHPOBATH PE3YIBTATHI C YUETOM
PCaNbHBIX OTPAHHYCHUN

-[IpumenATh MpaBuIa KOMOWHATOPHKH IPH PEIICHUH KOMOWHATOPHBIX 3a7a1.
-[IpeacraBmsiTh B3aHMHOTO PACIIONOKEHHS MPSMBIX, MIPSAMBIX U IJIOCKOCTEH, ABYX
IIOCKOCTCH B MPOCTPAHCTBS, MPHMCHATH TCOPSTHUCCKUC 0OOCHOBAHUSA
PACTIOJIOKCHHS JAHHBIX (DUTYP B MPAKTHUCCKOH U MPO(CCCHOHATBHOH
JICSITETIbHOCTH,

- M300pakath Ha PUCYHKAX M KOHCTPYHPOBATH HA MOJCIIIX IICPIICHINKYILIPOB 1
HAKJIOHHBIX K INIOCKOCTH, TPSIMBIX, MAPAIUICIbHBIX IIIOCKOCTEH, YTIOB MEXKIY
MIPAMOM ¥ IUIOCKOCTBEO W 0OOCHOBAHUE MOCTPOCHHS.

-Pemarsb 3a71a4 HA BEMHCICHUE TCOMETPUICCKHUX BEIUYHH.

- OnuceIBaTh PACCTOSHUS OT TOYKH /10 ITOCKOCTH, OT IPSIMOM 0 MIOCKOCTH, MEKIY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(urypamu B IpOCTPAHCTBE.

-ApryMEHTHPOBATh CBOH CY>KIACHUS O B3AUMHOM PACTIOJIOKCHUH IIPOCTPAHCTBECHHBIX
¢uryp

- OnuceIBaTh U XapaKTEPHU30BATh PA3IHMYHBIC BAIBI MHOTOTPAHHHUKOB, IICPECUHCIIATE
HX JJICMEHTHI H CBOMCTBA.

-U300pakaTh MHOTOTPAHHHUKH M BHITIOTHATH MOCTPOCHI HA H300PAKCHISIX U
MOJICIISIX MHOTOTPAHHHUKOB.
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-IIpumeHATs CBONCTBA CHMMETPHH IPH PEIICHUN 3a1a4. Micmoms30BaTh
TPHOOPETEHHBIC 3HAHMUS IS HCCIICTOBAHMS M MOICIHPOBAHIS HECTIOKHBIX 33/1a.
-XapakTepu30BaTh U H300paKaTh TENIA BPAIICHIS, HX PA3BEPTKHU, CCUCHHUS.
-Pemare 3aga4un Ha NOCTPOCHUE CEUCHUN, BBIUUCICHUE 1JIMH, PACCTOSIHHUM, YIJIOB,
omancH

-Pemars 3a7aum Ha ipuMeHEeHHE (POPMY T BBIMHCIICHHST 00BEMOB IPOCTPAHCTBEHHBIX
TelL

- PemaTe 3a1a4u HA BBIMUCJICHUE IUIOMNAACH MOBEPXHOCTEH MHOTOIPAHHUKOB U TEI
BPAIICHHUSA.

- M3y4aTe 1ekapTOBYIO CHCTEMY KOOPAHHAT B MPOCTPAHCTBE, MOCTPOUTH MO
3aJaHHBIM KOOPAMHATAM TOYCK H IULIOCKOCTEH, HAXOAUTh KOOPAUHAT TOUCK
PemeHue 3824 HA TPAKTHYECKOM 3AHATHH, TCCTHPOBAHHE

JI5.r0TOBHOCTD u
CIOCOOHOCTH K
00pa3oBaHWIO, B TOM
YHUCTIC
caM000pa30BaHUIO, HA
MPOTHKCHUH BCEH
JKU3HH,  CO3HATCIBHOC
OTHOIIICHHUC K
HETMPEPLIBHOMY
00pa30BaHUIO KaK
YCIOBHIO YCHEIIHOH
mpo()CCCHOHATIBHOH W
00IIeCTBCHHOM
JICSITEIbHOCTH,

-Pa3BuBaTh MOpaNbHOE CO3HAHME U KOMIICTCHTHOCTH B PEIICHUH MOPAIBHBIX
mpoOJIEM HA OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMHUPOBAHHE HPABCTBECHHBIX YYBCTB U
HPABCTBEHHOTO MOBEACHHS, OCO3HAHHOTO M OTBETCTBCHHOTO OTHOIICHHUS K
COOCTBCHHBIM ITOCTYITKAM,

- O3HaKOMHTHCSI C HEJLIMH 1 331a4aMH H3YUYCHHI MATEMATHKH MIPH OCBOCHHUH
mpogeccuit CT1O u cneunamproctett CI1O

- BomonauTs apu()MeTHUeCKIE NSHCTBIS HAT YUCIIAMH, COYCTAsI YCTHBIC
MTUCHMCHHBIC TIPHCMBI.
Haxoauts mpuOImKeHHBIC 3HAYCHUS BETHYHH U IIOTPEITHOCTCH BHIYHCIICHUH
(a0COFOTHO U OTHOCUTEILHOMN); CPABHCHHUCE YHCIIOBBIX BBIPAHKCHUH.

-Haxomuts onmooK B mpeoOpaz0BaHUAX M BHIYHACICHIIX

-BrImomHATE pacueTs o GopMyIaM, COACP KAUM PATHKATIbBL, OCYIICCTBIII
HEOOXOAMMBIE TIOJCTAHOBKY M IPEOOPA3OBAHML.

-OmnpeaenaTs paBHOCHIBHOCTH BBIPAXKCHHH C PATHKAIaAMHU

-[IpeoOpazoBbIBaTh YHCIOBBIC W OYKBEHHBIC BBIPAXKCHHS, COICPIKAIINEC CTCIICHH,
MPUMEHSA CBOMCTBA

-[IpuMeHATs NOHATHA NEPEMEHHOM, IPUMEPOB 3aBUCHMOCTEH MEKITY
TICPEMEHHbBIMH.

-[TpumenaTs mowsATHA TPaduKa, OTIPEACTICHIUS MPUHAIIC;KHOCTH TOUKH rPadHKy
(yHKIHH.

-Onpenenars no GopMyIIe MPOCTSHINCH 3aBHCHMOCTH, BHAA ¢¢ Tpaduka.
BripaskeHne 1o (opMyie 0HOH NCPSMCHHOH YePe3 APy THE.

-DopMy THPOBATH OMPSACICHHUS ()Y HKIHH.

-Haxomuts obmacTu onpeaeneHus u 00IaCTH 3HAYCHIH (PYHKIMH

-[IpuBoUTH TIpHMEPHI (DY HKIMOHATIBHBIX 3aBUCHMOCTEH B PEaTIbHBIX MPOLIECCAX U3
CMESKHBIX TUCTUIUINH

-3HaTh MOHATHA TPauKa, OMPEACTATH MPHHAIICKHOCTH TOUKH TPaQUKy (yHKIHH.
-Onpenenars o GopMyIIe MpOoCTCHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. Beipaxkats
mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

-Berumcnars 3HaucHuA (PyHKIMMI IO 3HAUCHHIO apryMeHTa. OmpeaciiaTh
TIOJIO’KCHUS TOUKH Ha TPpa(uKe 1Mo e KOOPAMHATAM H HA000POT.

- Mcmore30BaTh MOHATHS TAPMOHIYIECKOTO KOJICOAHUS W IPHMEPOB FAPMOHHICCKUX
KOJICOAHWH /1711 OTMCAHKS IPOLIECCOB B (DH3HMKE M APYTHX OONACTAX 3HAHMUS.
-PacniozHaBaTe Ha 4epTEKaX M MOJCILIX PA3IUYHBIX CIIYUAcB B3AHMHOTO
PACTIONOKEHIS TPAMBIX H IUIOCKOCTEH, ApTYMEHTHPOBAHHUE CBOUX CY>KICHHH
-[IpuMeHATs MPU3HAKK M CBOMCTBA PACTIOIOKCHHA NPAMBIX M INIOCKOCTEH MPpH
pEIICHUH 3a7a'.

-H300pakaTs Ha PUCYHKaX M KOHCTPYHPOBATh HA MOJCIIIX NEPICHINKY JIPOB U
HAKJIOHHBIX K INIOCKOCTH, TPSIMBIX, MAPAIUICIbHBIX IIIOCKOCTEH, YTIOB MEXKIY
MPAMOM U IUIOCKOCTHEO B 0OOCHOBAHHE TIOCTPOCHUSL.

-Pemarsp 3a7aum Ha BHMHCICHAC TCOMETPHICCKIX BEIMIHH.

-Onpeaenars W BHMHUCILITh PACCTOSHHS B MPOCTPAHCTBE.

-O3HAKOMUTECS C IOHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
-Omnmcanne 1 XapaKkTePUCTHKA PA3JIMYHBIX BUI0OB MHOTOTPAHHUKOB, IEPEUHCIIITH HX
3JEMEHTBI W CBOMCTBA

-XapakTepu30BaTh M U300pAKATh CEUCHHS, PA3BEPTKH MHOTOTPAHHHUKOB,
BBIMHUCTIATH IUIOINATH HMOBEPXHOCTEH.

-O3HaKOMJICHHE C BHJAMH CHMMETPHH B IPOCTPAHCTBE, (DOPMY IHMPOBAHHC
ONpEACTICHUI H CBOUCTB. XapPAKTEPHCTUKA CHMMETPHH TE BPAIICHHUA U
MHOTOTPAHHHKOB.

-[IpuMeHATh CBOMCTB CHMMETPHH IPH PEHICHUH 3a0a4
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-O3HAKOMHUTECA C BHAAMH TCJI BPALICHHS, (POPMYITHPOBATH UX OMPCICICHHUA
CBOMCTB.
- XapaKTCPHCTHKA W H300PAKCHHC TCIT BPAIICHHUS, HX PA3BCPTKH, CCUCHUA.
- 3H3KOMI/ITI>C}I C NOHATHUAMH IUIOIAAHU U O6’I>6Ma, AKCUOMAMH U CBOfICTB&lMI/I.
- M3yyate TEOpeM O BBIMHMCICHHH OOBEMOB ITPOCTPAHCTBEHHBIX TEJI, PEIICHAC
32024 HA MPUMCHCHHE (h)OPMYT BEMHUCICHHS 00beMOB. 3y4ats (hopMya i
BBIMUCJIICHUA HJIOH.[&IZ[Gﬁ HOBerHOCTefI MHOFOI‘paHHI/IKOB U TCII BpaH.[eHI/I}I.
- O3HAKOMHTECSI C METOJIOM BBHIMHCJICHHUS ILIOMAIN TIOBEPXHOCTH Chephl. Pemars
3a4a49YU HA BBIMHUCICHHUC rmoma;:[eﬁ HOBerHOCTI/I l'IpOCTpaHCTBeHHBIX TCI

PeH.IaTI) 3a4a44 o I/IHZ[I/IBI/IZ[yaJ'IBHI)IM KapTO‘{KaM, KOMHBIOTepHOG TGCTI/I]Z)OBaHI/Ie

JI6.TOTOBHOCTD H
CIOCOOHOCTH K

- CocraBmars BHABI QYHKIMH ITO JAHHOMY YCJIOBHIO, PEIIaTh 331a4 HA YKCTPEMYM.
- Konctpyuposate u ctpouts rpaduku )y HKITHH.

- Bomonwars mpeodpazosanus rpaduka GyHKIHH

- IIpoBOAMTH C MOMOIIBIO MPOM3BOIHON HCCIICAOBAHMA (DY HKIUH, 32 JAHHOH
(dhopMyTIOH.

- YcraHaBnmMBaTh CBSI3M CBONCTB (DYHKIMH M MPOW3BOTHOM IO MX rpaukaM.

- [IpuMeHATH IPOM3BOIHOMN 11 PEIICHMS 33124 HA HAXOKACHUE HANOOJIBIIETO,
HAUMCHBIIETO 3HAYCHUS U HA HAXOJKACHHUE IKCTPEMyMaA

- PemraTs 3amaun Ha MpUMEHEHUE HHTETPANIA IS BBIMHCICHIS (DH3HUCCKHUX BEIMINH
H IUI0ImAanci

CaMOCTOATENBHON
TBOpUCCKOi 1 - [TpruMEHATH MATEMATHUICCKHE MCTOBI AT PCIICHHS COACPKATCIBHBIX 33134 H3
. A3TUYHBIX 007ACTCH HAYKH M MPAKTHKH. THTCPIPETHPOBATh PE3YIBTATHL C YICTOM
OTBCTCTBCHHO P ay P prpeTHp pesy ¥
PCANBHBIX OTPAHHICHAT
JICSITETIHOCTH, .
- M300pakath Ha YepTekax M MOJACILIX HAKJIOHHOH, ICPIICHANKYILIpA U
paccTosHIS, ¥ 0OOCHOBAHHUE CBOUX CyKAcHUH. OnpeacncHNe U BHIMUCICHUC
paccrostHuH B IpocTpaHcTie. [IpuMeHeHne GopMyT U TEOPEM ITAHUMETPHH IS
peIIeHHS 3a0a1.
- O3HAKOMHTECSI C TOHATHEM TAPAIIICIHHOTO IPOCKTHPOBAHUS B €TO CBOHCTBAMH
- Bermcaare nmomaan u 00bEMBI MHOTOTPAHHHKOB U TSI BPAIICHHSA
- Pematp npukIagHBIX 33024 HA CI0YKHBIC TPOICHTHI
BrImoTHCHHC MHANBHIYAIBHBIX 3JAHUH, MHCHbMCHHAS MPOBEPOUIHAA paboTa
- ©OpMHUPOBATE KOMMYHHKATHBHYIO KOMIICTCHTHOCTD B OOINCHHA H
COTPYIHHYCCTBE CO CBEPCTHUKAMH, CTAPIIHMHA
- [TprMeps! (yHKIHOHATEHBIX 3aBHCHMOCTCH B PCATbHBIX MPOLCCCAX U ABICHHIX.
-Crnoxnas Gyskims (kommos3unst). [IoHITHE 0 HENPEPHIBHOCTH ()Y HKIUH
- [IpeobOpazoseiBath Tpaduk QyHKIHN. [apMOHHICCKHE KOTCOAHAA
- [TpuMEHATS TPOM3BOTHYIO K HCCIICAOBAHMIO (DYHKIHH U MOCTPOCHUEO TPa(hHKOB.
- [IpuMeHATs TPOM3BOIHYIO JUTS PEIICHHUS 3324 HA HAXOXKICHUE HAHOOIBINETO
JI7.rOTOBHOCTD K P 1P JIHYEO JUTL D Al A ’
. HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa
KOJUICKTHBHOH  padore,
- Pemartp 3amaum Ha MPUMCHCHHC HHTCTPATA IS BEIYACICHUS (PH3HUICCKIX
COTPYIHHICCTBY co .
BCTIMYHWH W IUIOINANCH
CBCPCTHHKAMH B
06DA30BATCIBHOG - [TpuMeHATP MATEMATHUCCKHAC MCTOZBI I PCIICHHUS COACPKATCIBHBIX 3a1a1 3
P ’ .. | pasmmaHBIX 00aCTCH HAYKH H MPAKTUKH. THTCPIPETHPOBATh PE3YIBTATHL C YICTOM
OOIMECTBECHHO TIOJIC3HOM, N
6O PCANBHBIX OTPAHHICHAT
y . - OOBACHATh W MPUMCHATH (DOPMYITBI I BEIMUCICHHSA PA3MCIICHUH, MICPECTAHOBOK
HCCIIEIOBATEIBCKOM, .
. H COUCTAHMI TIPH PCIICHUH 331a.
TPOCKTHOM | APYIHX | _ 110 60asath Ha PHCYHKAX H KOHC 0BATH HA MOJCIIX MICPIICHAUKY IIPOB H
BHIAX JCATCITFHOCTH, P prcy TPyHp A PHICHIHKY
HAKJIOHHBIX K IUIOCKOCTH, PAMBIX,
-ApryMCHTHPOBATH CBOH CYKICHHS 0 B3AUMHOM PACTIOIOKCHHH MPOCTPAHCTBCHHBIX
(uryp
- [TocTpouTh CCUCHUS MHOTOTPAHHHKOB U TCJT BPAILCHHSA
- Pemate mpakTHyecKkue 3a7a49d HA BEIMHCICHHUC TUTOINACH MMOBSPXHOCTH H
00BEMOB MPOCTPAHCTBEHHBIX TEIT
Jenosas urpa, 3ammTa npe3eHTanui
JI8.oTHOIIEHHE K | OnpeaemaTs Uean U 3a0a9d H3YUCHHA MATCMATHKH IpH 0cBocHHH mpodeccuii CI1O
mpo(h)CCCHOHATTLHOH u cienmansHOocTeH CI1O.
JICATCIIBHOCTH KaK | -BBMONHATS apHQMETHUCCKUC ICHCTBHSA HAJ YHCIAMH, COUCTASA YCTHBIC H
BO3BMOKHOCTH VYACTHS B | MICHMCHHBIC TPHCMBL
PpCIICHIH muvHBX, | -Haxoauts mpHOMIKCHHBIC 3HAYUCHHUA BEJIMYHH U MOTPCITHOCTCH BBIUHCICHIH
OOIIECTBEHHBIX, (aOCOFOTHO U OTHOCUTEILHON); CPABHHBATDh HYHCJIOBBIC BBIPAKCHIL.
TOCYJAPCTBCHHBIX, -Pemrats ypaBHCHHS C MPHMCHCHUEM BCEX MPHCMOB (PA3TI0KCHISA HA MHOYKHTCJTH,
OOIICHAITHOHATEHBIX BBCICHHA HOBBIX HCH3BCCTHBIX, MTOJCTAHOBKH, TPAPHHMCCKOTO MCTOAA).
mpooJIeM; -Pemarp cucreMbl ypaBHEHHH ¢ MPUMEHEHHEM PA3IMMHBIX CIOCO00B
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- IIpuMeHATh MOHATHA MEPEMEHHOM, MPUMEPHI 3ABHCHMOCTEH MEXKIY
TNCPCMCHHBIMH.

-[IpumenaTs moHATHA TPaduKa, OMPEACICHIUS MIPUHAUICKHOCTH TOUKH TPA(UKY
(yHKIHH.

-Onpenenars o GopMyIie MpOCTSHINCH 3aBHCHMOCTH, BHAA e¢ rpaduka. Bripakars
mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

-DopMyTHPOBATH OMPCACTICHHA ()Y HKIIHH.

-Haxomuts oOnacTw ompeacneHus u 00IacTy 3HAYCHUH (PyHKIINH

-[IpuBouTH TMPHEMEPHI PYHKIMOHATHHBIX 3ABHCUMOCTCH B PEATBHBIX IPOLIECCAX M3
CMCYKHBIX JTUCIHUITIITHH

-3HaTh MOHATHA rpaHKa, OMPSACTATh MPHHALICKHOCTH TOUKH TpaduKy (yHKIHH.
-Onpenenars o GopMyIIe MpOoCTCHINCH 3aBHCHMOCTH, BHAA ¢¢ Tpaduka. BeipakaTts
mo (popMyJIc OTHOM MCPEMCHHOI Uepe3 APYTHE.

ITnchbMeHHAs MpaKTHYECKas paboTa

MeTanpeMeT Hb1e:
-OnpeaenuTs NETH U 330341 H3YHUCHAS MATEMAaTHKHA IIPH OCBOCHHH IPO(dhecCHit
CTIO u cenmamsHOCcTel CITO.
-BemosHuTs apumeTHiecKue SHCTBIUS HAX YACIAMH, COYCTAs YCTHbIC U
MTUCHMCHHBIC TIPHCMBI.
-Haxoauts npuOIm>KeHHbIC 3HAUCHMS BEIIMYHH M MOTPEITHOCTEH BBIMHMCICHUH
(a0COIFOTHOM M OTHOCUTEILHOHN); CPABHUBATH YHCJIOBHIC BBIPAYKCHILL.
-BemosrHuTE pacueTst o popMyIaM, COACPKAIIIE PATUKATIBI, OCYIIECTBIII
HEOOXOAMMBIC TTOJCTAHOBKH U MPEOOPA30BAHIL.
- OnpeenTh PAaBHOCHIBHOCTH BBIPAKCHUH C PaTHKAIAMHU
-[IpeoOpazosath YKCIOBBIC W OYKBEHHBIC BBIPAKCHUI, CONCPKALIME CTEIICHH,
MPUMEHSA CBOMCTBA
-Pemars ypaBHEHUS C MPUMEHEHHEM BCEX IPHEMOB (PA3JIOKCHHUS HA MHOKHTEIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).
MI. yMcHHUE | -Pemrath CHCTEMBI YPaBHCHHH C IPHMEHEHHEM PA3INIHBIX CIIOCOO0B
CaMOCTOSTEIILHO - Pemrats uppanmoHatsHble, MOKA3aTEIbHBIC U JIOTapH(PMUICCKIE,
ONpEACTATh LM | TPUTOHOMETPHYCCKUE YPABHCHUS
JICSITETEHOCTH u | - Pemarte moka3zarensHble, TOTapu(pMHUIECKIE H TPUTOHOMETPHUCCKUEC HEPABECHCTBA.
COCTABIIATH mIaHel | - [IpHMEHUTH MOHATHA EPEMEHHOH, MPHMEPOB 3aBUCHMOCTEH MEKIY
JICSITETIHOCTH, TICPEMEHHbBIMH.
CaMOCTOSTEIILHO -[IpumeHnTh MOHATHS TPadUKA, OTIPEACTICHIUS MPHUHAMJICKHOCTH TOUKH rPpaduKy
OCYILECTBIIATD, (yHKIHH.
KOHTPOJIMPOBATh u | -Onpeaenuts mo HOPMYIIC MPOCTCHIICH 3aBHCUMOCTH, BHA ¢¢ rpaduka. Beipa3urts
KOPPEKTHPOBAThH 1o (hopMyIie OHH IIEPSMEHHBIC Yepe3 IPyTHE.
JEATCILHOCTD, -OopMyIHPOBATH ONPEACICHHA ()Y HKIIHH.
HCHOIb30BaTh Bce | -Haxoxurs obmactu onpeaencHus u 00IaCTH 3HAYCHHH (Y HKIHA

BO3MO’KHBIE PECYPCHI ITIA
JOCTIDKCHUS
MOCTABICHHBIX LEICH H
peanusanuu TIJIAHOB
JICSITCILHOCTH, BBIOMPATH
VCICHIHBIC CTPATCTHH B
Pa3MUYHBIX CHTYAIIAX,

-[IpuBecTr mpuMeps! ()Y HKIMOHATBHBIX 3aBUCHMOCTEH B PEATBHBIX IPOLIECCAX M3
CMESKHBIX TUCTUIUINH
-3HaTh MOHATHA TPaduKa, OPEACICHHUS MPUHAIICKHOCTH TOUKH TPauKy (yHKIHH.

-OmpeaeuTs Mo (PopMyIIC MPOCTCHINCH 3aBHCUMOCTH, BHA ¢¢ Tpaduka. Bripaxars
1o (hopMyIic OTHH TIEPEMEHHbIC Yepe3 APYTHE.

-Bermcnurs 3HaUeHUS (DY HKIMH 1O 3HAYCHUIO aprymMeHTa. OnpenenuTs
TIOJIO’KCHUS TOUKH Ha TPpa(uKe 1Mo e KOOPAMHATAM H HA000POT.

- Mcrronb30BaTh MOHATHSI TAPMOHIYECKOTO KOJICOAHMS H IIPHMEPOB TAPMOHHICCKUX
KOJICOAHWH /11 OTUCAHIS IIPOLIECCOB B (DM3HKE W APYTHX 0OJIACTIX 3HAHUH

-[IpeacrasuTs B3aMMHOE PACHOIOKEHHE MPSAMBIX, IPSIMBIX M INIOCKOCTEH, JBYX
IUTOCKOCTEH B MPOCTPAHCTBE, IPHMEHECHUE TCOPETHIESCKOTO 000CHOBAHUS
PACTIOJIOKCHHS JAHHBIX (DUTYP B MPAKTHUCCKOH U MPO(CCCHOHATBHOH
JICSITETIbHOCTH,

- M306pa3uth Ha pUCYHKAaX M KOHCTPYHUPOBAHKUE HA MOJCIIIX NEPIICHINKYILIPOB 1
HAKJIOHHBIX K INIOCKOCTH, TPSIMBIX, MAPAIUICIbHBIX IIIOCKOCTEH, YTIOB MEXKIY
MPAMOM U IUIOCKOCTHEO B 0OOCHOBAHHE TIOCTPOCHUSL.

-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

- OmuCHIBATh PACCTOAHHUSA OT TOYKH 0 TUIOCKOCTH, OT MPSAMOH 10 TIOCKOCTH,
MEXKIY IIOCKOCTAMHE, MY CKPEIIMBAFOIIMMHCS MPSIMBIMH, MEXITY
MIPOM3BOJIBHBIME (DHTYPAaMH B POCTPAHCTBE.
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-ApryMEHTHPOBATh CBOH CY>KACHHS O B3AaHMHOM PACTIONIOKCHIH
MPOCTPAHCTBECHHBIX (PHUTYP

- Onmcarp 1 XapaKTepU30BaTh PA3IHMIHbIC BUIbI MHOTOTPAHHHKOB, TICPCUHCIATH HX
3JIEMEHTHI H CBOMCTBA.

-M300pazuTh MHOTOTPAHHHUKH M BBIIOJIHUTH MOCTPOCHHS HA H300PAKCHUSX U
MOJEAX MHOTOTPAHHHKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH NP PelicHUH 3aAa4. Micnoas30BaTh
MPHOOPETEHHBIC 3HAHUS IS MCCIICTOBAHMS M MOICITHPOBAHIS HECTIOXKHBIX 3a7aY.
-XapakTepu30BaTh U H300paKaTh TENIA BPAIICHIS, HX PA3BEPTKHU, CCUCHHUS.

-Pemars 3aga4un Ha TOCTPOCHUE CEYCHUH, BEIMUCICHUE JJIHH, PACCTOAHUI, YIIIOB,
IUIOINAACH

-Pemars 3anaum Ha mpuMeHeHHE (HOPMYIT BBIMHCICHHS 00 BEMOB
MPOCTPAHCTBEHHBIX TEIL.

- Pemars 33241 HA BRMUCICHUE MIOMAACH MOBEPXHOCTEH MHOTOTPAHHUKOB H TET
BPAIICHUSL.

- M3y4aTte nekapTOBBIC CUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOUTS IO
3aJAHHBIM KOOPAMHATAM TOYCK M IUNIOCKOCTEH, HAXOAUTh KOOPAUHAT TOUCK

M2. YMEHHE
MPOAYKTHBHO O0OMATHCA
M B3aMMOJCHCTBOBATH B
MPOLIECCE  COBMECTHOM
JICSITETbHOCTH,
YUHTHIBATH TO3HIHA
JPYTHX YYaCTHHKOB
JICSITETbHOCTH,
3(peKTUBHO pa3peruaTh
KOH(IIMKTBL;

-OnpeaenuTs NETH U 330341 H3YHUCHAS MATEMAaTHKHA IIPH OCBOCHHH IPO(dhecCHit
CTIO u cenmamsHOCcTel CITO.

- OCcBOUTD HCH PACIIMPCHHUS TOHATHS O YHCIE KaK CIOCO0a MOCTPOCHHUS HOBOTO
MaTEMATHYECKOTO aIIapara ;i peIcHMS MPAKTHUCCKHUX 33134 W BHY TPCHHUX
33724 MAaTCMaTHKA

-BrmonauTs apudmeTHyecKue ACHCTBHS HAT YUCIAMH, COUCTAs YCTHBIC U
MTUCHMCHHBIC TIPHCMBI.

-Haxoute npuOnmkeHHbIC 3HAYCHAS BEIMYIMH M MOTPEITHOCTEH BBIUHMCICHIH
(a0COFOTHO U OTHOCUTEILHOMN); CPABHCHHUCE YHCIIOBBIX BBIPAHKCHUH.

-PemaTs ypaBHEHHS C IPUMECHEHHEM BCEX MMPUEMOB (PA3I0KEHIS HA MHOKUTEIIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).

-PemaTs cucTeMbl ypaBHEHHH C MIPUMEHEHHUEM PA3IHIHBIX CIIOCOO0B

- [Ipumeps! (y HKIHOHAILHBIX 3aBUCHMOCTEH B PEAbHBIX IMPOIIECCAX U SIBJICHHUSX.
-Crnoxwnas Gyskimsa (kommo3unst). [IoHATs 0 HePEPHIBHOCTH (DY HRIUH

- [TpeobOpazosate rpaduk PyHkmn. apMoHHICCKHE KOTCOAHMSA

- [TpuMEHATH MPOU3BOIHBIC K HCCIICAOBAHMIO (DYHKIIMHA U TOCTPOCHHUEO TPa(hHKOB.
- [IpuMeHATH IPOU3BOIHBIC ULl PEIICHMS 33124 HA HAXOKICHHE HAanOOJIBINETO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

- PemraTs 3amaun Ha MpUMEHEHUE HHTETPANIA IS BBIMHCICHIS (DH3HUCCKHUX BEIMINH
H IUTOIIAACH

- [IpuMeHITh MaTEMAaTHUECKUE METOABI ULl PEIICHUS COACPKATEIBHBIX 3a1a U3
pa3u4HBIX 00IACcTeH HAYKH M MPAKTHKU. MIHTEpIIPETHPOBAHKE PE3YIBTATOB C
YUYETOM PEATbHBIX OTPAHUYCHUI

- OOBACHATD H HNPUMCHATE (DOPMYJIBI I BEIMUCIICHHS PA3MCIICHUH, IICPECTAHOBOK
M COYCTAHUI IPH PEIICHUH 330a4.

- M306paskaTh Ha pUCYHKAaX M KOHCTPYHPOBAHUE HA MOJACTIIX NMEPICHANKY JLIPHI U
HAKJIOHHBIE K ITOCKOCTH, PSIMBIX,

-ApryMEHTHPOBATh CBOH CY>KACHHS O B3AaHMHOM PACTIONIOKCHIH
MPOCTPAHCTBECHHBIX (PHUTYP

- ITocTponTs ceueHUSI MHOTOTPAHHHUKOB W TEJ BPAIICHI

- Pemrate mpakTuyeckue 3a1a4y Ha BHIMACICHAC IJIOINAICH MOBEPXHOCTH U
00BEMOB MPOCTPAHCTBEHHBIX TEIT

- M3yuars 1ekapToBBIe CHCTEMBI KOOPAWHAT B IIPOCTPAHCTBE, IOCTPOHTS 10
33JaHHBIM KOOPJHHATAM TOUCK H IUIOCKOCTEH, HAXOUTh KOOPAUHAT TOUCK

- BBMuCTIHTE PAcCTOSHIS MEXKIY TOUYKAMH, KOOPAHHAT CEPEIUHBI OTPE3KA.

- 3HaTh CBOHCTBA BEKTOPHBIX BEIIMUHH, IPABUIIA PA3JIOKCHIUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABAIIA HAXOKACHH KOOPAWHAT BEKTOPA B
MPOCTPAHCTBE, MPABHUIIA ACHCTBHS C BEKTOPAMH, 3aTaHHBIMH KOOPIHHATAMH.
ITpuMeHATS NpH PEIICHUH 3404 HA ACHCTBHUSA C BEKTOPAMIL

- 3HaTh CKAIIPHBIC TPOM3BEACHHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS MPSIMOIT 1
IUTOCKOCTH. [ IpUMEHATh TCOPHUH TP PEIICHUH 33134 HA ACHCTBHS C BEKTOPAMH,
KOOPIMHATHBIM METO, IPUMCHITh BEKTOPA JIS BBIMHCICHUS BEJHIHH YITIOB H
PacCTOSHUS BEKTOPOB
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M3. BnaacHUEC HABBIKAMH
TMO3HABATCILHOM,
yucOHO-
HCCIICIOBATCILCKON u
TPOEKTHO
JACATCIIbHOCTH, HABBIKAMHA
paspemecHus  mpoOIeM;

LEeJH | 3a1a41 H3yUCHHSI MaTeMaTHKY pHu ocBoeHUH npodeccuit CT1IO u
cnenuansrocteit CI1O

-Haxomute npubmmkeHnbie- OnpenenuTh 3HAUCHHS BEIYIH H MOTPEITHOCTEH
BBIMHUCIICHUH (A0COMFOTHOM M OTHOCUTEILHOMN); CPABHUTH YHCIIOBBIC BBIPAYKCHU.

- OcBOMTH HACH PACIIMPCHUS MOHATHA O YACIE KAK CII0c00a MOCTPOCHHUS HOBOTO
MaTEMATHYECKOTO aIIapara ;i peIcHMS MPAKTHUCCKHUX 33134 W BHY TPCHHUX
33724 MAaTCMaTHKA
- PemmaTh ypaBHEHHS C MPUMEHEHHEM BCEX MMPHEMOB (PA3I0KEHIS HA MHOKUTEIIH,
BBCICHHA HOBBIX HCH3BCCTHBIX, MTOACTAHOBKH, Tpadmieckoro Meroaa). Pemars
CHCTCMBI YPABHCHHUH C MPUMCHCHHCM PA3ITHYHBIX COCO00B. O3HAKOMHTE C OOIIIMMH
BOIIPOCAMH PEILICHUS HEPABCHCTB U MCIIOJIb30BATH CBOUCTBA U IPpauKH (PYHKIMH
TIPH PEIICHUN HEPABCHCTB.

CTIOCOGHOCTE U | Pemars HGPABEHCTBA H CHCTCMBI HCPABCHCTB C MPHMCHCHHEM PA3THUHBIX
TOTOBHOCTh K | 110cOBOB.
CAMOCTOATCIIEHOMY - Pemiats 3a1a4n Ha HAX0XKACHHUE CJIOXKHBIX TPOIICHTOB
TIOHCKY METOZIOB | [TpuMeHATs MPOM3BOAHBIE K MCCJICIOBAHUIO (DYHKIMHA M MOCTPOCHHIO TPa(UKOB.
PCIICHIA - MPAKTHHICCKAX | _ 1701y e HpTh IIPOM3BOIHBIC 1T PELICHHS 33a4 HA HAXOYKICHHE HAHOOIBIIETO,
sana, TIPHMCHCHHEO | I MCHBIICTO SHAUCHHS M HA HAXOYKICHHC SKCTPEMYMA
Pa3IHUYHBIX MCTOZIOB | _ A
) PTYMEHTHPOBATH CBOM CY KICHHUS O B3AMMHOM PACIOIOKCHUHI
TIOSHAHMA, MPOCTPAHCTBECHHBIX (PHUTYP
- ITocTpouTs ceueHUsI MHOTOTPAHHUKOB M TEJ BPAIICHI
- Penmrs mpakTHyecKue 3a1a4K HAa BBIMHCIICHAE IUIOMAACH TOBEPXHOCTH H
00BEMOB MPOCTPAHCTBEHHBIX TEIT
-OnpeaenuTs NETH U 330341 H3YHUCHAS MATEMAaTHKHA IIPH OCBOCHHH IPO(dhecCHit
CIIO u cnenmamsHoctelt CIIO.
- OcBOUTH HACH PACIIHPEHHA IOHATHA O YHCIE KaK CII0c00a MOCTPOSHHA HOBOIO
MaTEMATHYECKOTO aIIapara ;i peIcHMS MPAKTHUCCKHUX 33134 W BHY TPCHHUX
33724 MAaTCMaTHKA
-BrmonauTs apudmeTHyecKue ACHCTBHS HAT YUCIAMH, COUCTAs YCTHBIC U
MTUCHMCHHBIC TIPHEMBI.
-Haxomute npuOnmkeHHbIC 3HAUCHUS BETMYHH U IIOTPEITHOCTH BBIMHICICHIH
M4, TOTOBHOCTH u | (a0COMFOTHOI B OTHOCHTCITLHOMN); CPABHHUTH UHCIIOBBIC BRIPAKCHHUA.
CIIOCOOHOCTH k | -IIpuMEHHTS MaTEMATHIECKUE METOBI U1 PEIICHAS COACPKATCIBHbIX 32034 U3
CaMOCTOSTEILHOR pa3nu4IHBIX 00MACcTeH HAYKU M MPAKTHKU. VIHTEpIPETHPOBATh PE3YIBTATOB C YUCTOM
HH(OPMALTHOHHO- PCaNbHBIX OTPAHHYCHUN
MO3HABATENBHOI -[IpuMeHNUTD MPOU3BOJHBIC K HCCICAOBAHMIO (DYHKIMH K IIOCTPOCHUIO TPA(HKOB.
OEATCNLHOCTH, BKIOYAA | - HpI/IMeHI/ITB TMPOU3BOAHBIC LI PCIICHU 34441 HA HAXOXKACHUC HANOOJIBIICTO,
YMEHHE HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa
OPHMEHTHPOBATHLCH B | ~APTrYMEHTHPOBATh CBOMX CY KACHUH O B3AMMHOM PACTIOJIOKCHUH
PA3IHYHBIX HCTOYHHMKAX | MPOCTPAHCTBCHHBIX ¢uryp
HHOPMATIUH, - IlocTpouts ceveHN MHOTOTPAHHUKOB U TeI BpallcHusA. [IpuMEHATE CBOMCTBA
KPHTHYECKH OLICHHBATh M | CHMMETPHH TIPH PEIICHAH 3a1a4. MCnome30BaTh MPHOOPETEHHBIX SHARMH ISt
HHTEPIPETHPOBATH HCCJICA0OBAHMA M MOJCIMPOBAHMA HECIOKHBIX 33124
HHHOPMAIIHIO, - PemaTe NpakTHYECCKUE 33Ja49H HA BEIMHCICHHC MUIOIAACH MOBEPXHOCTH H
HOJIYYAEMYFO n3 | 00BEMOB MPOCTPAHCTBEHHBIX TEJI

PasIUIHBIX HCTOTHUKOB,

-3HATh CBOWCTBA BEKTOPHBIX BEJIMYHH, IPABHJIA PA3JIOKCHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPABAIIA HAXOKACHH KOOPAWHAT BEKTOPA B
MPOCTPAHCTBE, MPABIIIA ACHCTBUI C BEKTOpaMH, 3aJaHHBIMH KOOPAUHATAMH.
-IIpuMeHnTS NPH PEIICHUN 33424 ACHCTBHA C BEKTOPAMHU.

-3HaTh CKAJLIPHBIC MIPOU3BEICHUS BEKTOPOB, BEKTOPHBIC YPABHEHIS TPSIMOIT 1
MIOCKOCTH. [IpUMEHATE TEOPHH IPH PEIICHUH 3aJa4 HA ACHCTBUA C BEKTOPaMH,
KOOpZ[I/IHaTHI)II\/II MCTOA, MPUMCHCHHUC BEKTOPOB AJIA BHITUCJICHUA BCJIMYWH YITIOB H
PACCTOSTHUI BEKTOPOB.

MS5. BIIAJACHUC
SA3BIKOBBIMHA CpeﬂCTBaMI/II
YMGHI/IG SCHO, JJOTHYHO H
TOYHO H3JIAratb CBOIO
TOYKY 3PCHHA,
HCIIOJIb30BATh

AICKBATHBIC SI3BIKOBBIC

- O3HAKOMHTBCS C POJBIO MATCMATHKH B HAYKEC, TCXHUKC, SJKOHOMHUKC,
HH(POPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHICCKOH ACATCILHOCTH.
-O3HAKOMUTBCS C LOCTAMH U 3a4aTaMU H3YUCHW MATCMATHKH ITPU OCBOCHUH
mpogeccuii CT1O u cnennanproctett CT10

- BomonuaTs apuMeTHIECKHE IEHCTBHUS HAZX YACIAMH, COYETAsI YCTHBIC U
TMHUCHbMCHHBIC MPUCMBIL.
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CpeacTBa;

- BemomHuTs pacyers! mo (GopMyIaM, COASPANIMM PATHKAIBI, OCYIIECCTBILLI
HEO0OXOAMMbIE IIOJCTAHOBKH H IPE0OPa30BaHus

- IIpeobpazoBaTh YHCIOBEIC H OYKBEHHBIC BHIPAKCHHUH, COACPKAIINX CTCIICHH,
MPUMEHSA CBOMCTBA
- BoimmonHuTS MTpeoOpa3oBaHus BRIPAYKCHUH, IIPUMEHATH (POPMYJIIBL, CBSI3aHHBIE CO
CBOWCTBAMH CTETICHEH | JTIOTapu(PMOB

- M306paskaTh yIiIsl BpaleHAS HA OKPY>KHOCTH, COOTHOCHTH BEJIMHMHHBI YT C €T0
PACTIONIOKCHHEM.

- [IpuMEHATH OCHOBHBIC TPUTOHOMETPHUHICCKHIE TOKACCTBA IS BEIMHCICHUS
3HAYCHHUH TPHUTOHOMETPHUYCCKUX (PyHKIHH 110 OJHOM W3 HUX

- M3yunth oCHOBHBIC (POPMYIIBI TPHTOHOMETPHU: (DOPMY JIBI CITOMKCHUS, YIBOCHHU,
PeoOPa30BaHMI CYMMbI TPHTOHOMETPHUUICCKUX (DYHKIMH B IIPOU3BEICHAUE U
MIPOM3BEACHHUS B CYMMY M IIPUMCHCHHCE NPH BHIMHUCICHAUH 3HAYCHI
TPUTOHOMETPHICCKOTO BBIPAKCHIS H YIIPOIICHHUS €T0.

-O3HaKOMUTECS C TOKA3ATEIbHBIME PACCYKICHISIMH HEKOTOPBIX CBOMCTB TMHCIHHON
M KBAJPATHIHOM (DYHKIHMH, IIPOBECTH UCCIICAOBAHIS IMHCHHOH, KyCOUHO -THHCHHOM,
JpOOHO-THHEHHONW U KBAAPATHYHON (DYHKIMH, TOCTPOUTD UX TPA(UKH.

-O3HAKOMHTECS C TIOHATHEM TPa(UKA, OTPEACTUTD MPUHAIC)KHOCTH TOUKA
rpaduxy Qyrxmun. Onpeneauts mo (opMy e mpocTeHmeii 3aBHCHMOCTH, BHAA €€
rpa¢uxka. Beipaszuts mo Gopmyie oaHON IIEPEMEHHON Yepe3 ApyTHE.

-[Toctpouts u wurars rpaduru GyHKumu. Mccnenosars GyHKIHH.

-CoctaBuTh BUIBI (PYHKIMH TI0 JAHHOMY YCJIOBHIO, PEIIATh 3a1a4H HA SKCTPEMYM.
-BrmoxauTs MpeoOpazosanus rpaduka (yHKIMA

-[IpuMeHHTH MaTEMATHUECKHE METOBI I PEIICHHUS COACPKATCIBHbIX 3134 3
Pa3MuIHBIX 00MACcTEH HAYKU W MPAKTHKH.

-HMHTEpIpEeTHPOBATE PE3YABTATHL C YUETOM PEATBHBIX OTPAHHYCHHI

-Pemars panmoHanbHEIC, HPPANHOHAIbHbIC, IIOKA3ATEIBHBIC H TPHTOHOMETPHICCKHIC
VPaBHCHHS W CHCTEMBI.

-Pemars panuoHanbpHbIC, MOKA3aTEIbHBIC H TPUTOHOMETPHUCCKIEC HEPABECHCTBA.
-OopMy THPOBATh W MPUBOJUTH TOKA3ATEILCTBA MTPU3HAKOB B3AaHMHOTO
PACIONOKEHUS MPAMBIX U IIOCKOCTEH. Paclo3HATh HA YepTekax U MOJCIAX
PA3NHUYHBIX CIYYAcB B3AHMHOTO PACTIONOKCHHUS MPSIMBIX U INIOCKOCTEH,
ApryYMEHTHUPOBATh CBOUX CY KIACHUI.

-ApryMEHTHPOBATh CBOHU CYKACHHS O B3AUMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
(uryp I lpuMeHITH CBOICTBA CHMMETPHH NPH PEICHAH 3aAa4. Mcroabs30BaTh
TPHOOPETEHHBIC 3HAHMUS I HCCTICAOBAHMS W MOJICIHPOBAHMUS HECTIOXKHBIX 3a1a.

M6. BraacHHEC HABBIKAMH

- O3HaKOMHTECS C POTIBIO MATEMATHKY B HAYKE, TEXHUKE, 3KOHOMUKE,
HH(QOPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHICCKOH ACATCILHOCTH
- IIpuMeHUTH CBOICTBA CHMMETPHH NIPH PEIICHHH 334a4. MIConb30BaTh

IMO3HABATEIHLHOM MPHOOPCTCHHBIC 3HAHMS IS HCCICAOBAHUA M MOACTHPOBAHHSA HCCIOKHBIX 331aM.
pedexcru Kak | - PemaTs 331241 HA BEIMUCIICHHUC CIOYKHBIX MPOLCHTOB
OCO3HAHHUA COBEPIIACMBIX | -BBIOTHATE MpeodpaszoBanusa rpaduka Gy HKIHH
NeHCTBUH u | -IIpoBecTH ¢ IOMOIIBIO MPOU3BOAHOM HCCIICAOBAHMS (DY HKITHH, 3TaHHOH
MBICITUTCIBHBIX (dhopMyTIOH.
IPOLIECCOB, X | -YCTAaHOBHTH CBA3H CBOWCTB (DYHKIIHH H MPOW3BOIHOM IO MX Trpadukam.
PE3yILTATOB u | -[IpUMCHATE MPOU3BOAHYFO I PCIICHHSA 33144 HA HAXOKICHHC HANOOJIBIICTO,
OCHOBAHHH, rpanun | HAMMCHBIICTO 3HAYCHHA H HA HAXOXKICHHUE SKCTPEMyMa
CBOCTO 3HAHHS u | -Pacmo3Hare Ha yepTeKAX M MOACTIAX PA3IHIHBIX CIVIACB B3AHMHOTO
HC3HAHHS, HOBBIX | PACTIONIOKCHHA MPAMBIX H IJIOCKOCTCH, apTYMCHTHPOBATH CBOMX CY KICHHA.
MO3HABATCIbHBIX 3a71a4 U | ~APTYMEHTHPOBATh CBOM CY>KIACHHUS O B3AHMHOM PACIIOJIOKCHUH IPOCTPAHCTBEHHBIX
CpencTs ity ux | ¢uryp
JOCTHIKCHHSA, - PemraTs 3amaum Ha BhrMuCICHHE 00BEMOB U IIOINACH MMOBEPXHOCTCH
MHOTOTPAHHHKOB M TCJI BPAIICHHA.
M7.
-Pacmo3nare Ha YepTeKaX M MOACTIAX Pa3IHYHBIC CIYYAH B3AHMHOTO PACTIOI0KCHHISA
OCJICYCTPEMIICHHOCTD B N
MPAMBIX U IIOCKOCTCH, apTyMCHTHPOBATH CBOH CY KICHHA.
MOWCKAX W TNPHHATHA .
pemenmii -CopmympoBaTh ONPCACICHHS, MPU3HAKA H CBOWCTBA MAPAUICTBHBIX H
i TIEPICHAUKY JIPHBIX IUIOCKOCTEH, ABYTPAHHBIX H JIMHEHHBIX YTJIOB.
C000PABHTCITLHOCTD H PTICHKY - ABYTP > y
-BRmoTHATE MOCTPOCHHUS YTIIOB MCKIY MPAMBIMH, PAMOH H MJIOCKOCTBIO, MCHKIY
HHTYHIUA,  Pa3BHTOCTh
IIOCKOCTSIMH TI0 OTHCAHUIO M PACTIO3HABAHUC WX HA MOJCIIIX.
TMPOCTPAHCTBEHHBIX
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TPEACTABIICHUI;
CIOCOOHOCTh
BOCIIPHHHMATh KPacoTy H
TAPMOHHUIO MHUPA;

-IIpuMeHHUTS NPH3HAKE U CBOMCTBA PACHOJIOKEHHA MPAMBIX H IMIOCKOCTEH MPH
pEIICHUH 3a7a'.

-M300pasuTs Ha PUCYHKAX B KOHCTPYHPOBAHUE HA MOJACTIIX NMEPICHANKYJLIPOB U
HAKJIOHHBIX K INIOCKOCTH, TPSIMBIX, MAPAJUICIBHBIX INIOCKOCTEH, YTIOB MEXKIY
MPAMOM U IUIOCKOCTHEO B 0OOCHOBAHHE TIOCTPOCHUSL.

-Pemmts 3a1a4n HAa BRMHCICHUE TCOMETPHICCKUX BEIIMIHH.

-OmnmcaTh PacCTOSIHUS OT TOYKH JI0 IUTOCKOCTH, OT IMPSIMOM 0 TIOCKOCTH, MEKITY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(purypamu B IpOCTPAHCTBE.

-U306pa3uts HA YCPTEIKAX H MOJCIIIX PACCTOIHAS H OOOCHOBAHHC CBOMX
cyxnaeHuil. OmpeIeTh 1 BRIMHCIHTD PACCTOSIHUI B POCTPAHCTBE. [IpHMEHNTH
(hopMYIIBI B TEOPEMBI IUTAHMMETPHH IS PELICHHS 3a/1a1.

- 3HaTh MOHATHS MAPAJUICIHHOTO MPOCKTHPOBAHMS H €TO CBOHCTBA.

- APryMEHTHPOBATh CBOH CYKICHHS O B3ANMHOM PACIOJIOKCHUH
MPOCTPAHCTBECHHBIX (PHUTYP

- Onmcarp ¥ XapaKTepU30BaTh PA3IUIHBIC BHIBI MHOTOTPAHHUKOB, IIEPCUHCINATD HX
3JIEMEHTHI H CBOMCTBA.

- M306paskaTh MHOTOTPAHHUKH M BBIOIHATH IIOCTPOCHUS HA H300PAKCHUSX U
MOJIEIISIX MHOTOTPAHHUKOB.

- BBMHUCIATE THHEHHBIC 3JIEMEHTHI M YTJIbI B IPOCTPAHCTBEHHBIX KOH(HTYPALILIX,
apryMECHTHPOBATh CBOM CY KICHHS.

- Xapakrepu30BaTh U H300pAKaTh CEUCHUS, PA3BEPTKH MHOTOTPAHHHUKOB,
BBIMHUCIIATH IJIOIAIH MTOBEPXHOCTEH.

- IlocTpoenne nmpocTeHmux ceueHni Ky0a, MPH3MBL, TIHPAMH/IBL.

- OCcBOUTD BUIBI CHMMETPHH B IPOCTPAHCTBE, (JOPMYIMPOBATH OIPEICICHUS 1
CBOICcTBA. XapaKTEePH30BaTh CHMMETPHIO TE BPAICHUA H MHOTOTPAHHUKOB.
-U300pakaTh OCHOBHBIC MHOTOTPAHHHUKHY U BHITOJHATH PUCYHKH II0 YCIOBHSIM 33734

-O3HAaKOMHTECS C BHAAMH TEJI BPAIIEHI, CHOPMYIHPOBATh HX ONPEICICHIUI 1
CBOICTBA.

- Xapakrepu30BaTh U H300pakaTh TEIA BPAILCHUS, HX PA3BEPTKHU, CCUCHH.

- Pemrate 3a1a4m Ha MOCTPOCHUE CEUCHHUH TEJI BPAICHUS, BBIMHCIHITD JJIHHY,
paccTosHISA, YIIbL Iuomaay. [IpoBoauTs JOKa3aTEIbHbIC PACCyKACHHUS PH
pEIICHUH 3a7a'.

-[IpuMeHATH CBOWCTBA CHMMETPHH IIPH PEIICHHH 33734 HA TEJIA BPALICHUS,
KOMOWHALIHIO TEIL.

- OCBOUTD MOHATHA IIOMIAAH U 00BEMA, AKCHOMAMH W CBOHCTBAMH.

- 3HaTh ()OPMYJIBI IJI1 BBIYHCIICHIS IUIOMIAACH IIOBEPXHOCTEH MHOTOTPAHHIKOB H
TEJI BPAILCHHUS.

- Pemrate 3a1a4n Ha BHIMUCICHHUCE TUIOINAACH MOBEPXHOCTH MPOCTPAHCTBCHHBIX TEII

- OCBOUTH MOHATHS BEKTOPA.

- 3yunth nekapToByIO CHCTEMY KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOUTH IO
33JaHHBIM KOOPIMHATAM TOYKH M INIOCKOCTH, HAXOIUTH KOOPAMHATHI TOUCK

MPEAMETHBIC:

IT1. chopmupoBaHHOCTH
MPEACTABICHUN 0
MAaTEMATHKE KaK YacTH
MHPOBOH KYJBTYpPBl H
MECTE MATEMATHKH B
COBPEMEHHOH

IUBHIIH3AIHH, CIIOCO0axX
OINMCAHUA SBICHUI
peanbHOTO MHpa HA
MAaTEMATHYECKOM SI3BIKE;

- OnpenemuTh 3HAYCHUS MATEMATHKH B HAYKE, TEXHHUKE, SKOHOMHKE,
HH(POPMAIMOHHBIX TEXHOJIOTHAX U MMPAKTHUCCKOH ACATCIHHOCTH.

- [TpuMEHUTH MATEMATHYCCKUE METOABI I PEIICHHA COACPKATEABHBIX 34124 H3
pa3nu4HBIX 00IacTeH HAYKHU U MPAKTHKU. MIHTEpIPETHPOBATh PE3yAbTaT C YUETOM
PCaABHBIX OTPAHHYCHUH.

- O3HaKOMHTHCS C MPUMCHCHIEM KOPHEH U CTCTICHEH IPY BBIUKCICHHH CPEIHHEX,
JCJICHHH OTPE3KA B «30JI0TOM CCYCHHID.

-Pemmte npukIagHBIC 382490 HA CITIOYKHBIC TPOLCHTHI

I12. chopmupoBaHHOCTH

MPEACTABICHUN 0
MaTEMATHYCCKUX
TOHATHAX Kak
BAYKHCHINUX

-O3HAKOMUTECS C IOHATHEM KOPHS N-H CTCIICHH, CBOMCTBAMH PAIUKANIOB U
MPABUIIAMH CPABHCHHA KOPHEH.

-OnpeaenuTs PaBHOCHIbHOCTH BHIPAKCHUH ¢ paJUKaIaMH.

-O3HAKOMHTECS C TIOHATHEM CTEIICHH C JCHCTBUTEILHBIM 1T I3yUuTh pasuaHHbIH
METOJ U3MEPEHUS YTJIOB BPALICHH U MX CBSI3H C TpaaycHOM Mepoii. M300pasuts
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MATCMATHYCCKHX

MOACTIAX, MO3BOJIAOIITHX
ONMUCHIBATD W H3YyUdATh

pPasHBIC  IPOLECCHI
SIBJICHUA,

H

VITIBI BPAIICHAS HA OKPY>KHOCTH, COOTHECTH BEIIMUMHBI YTIIA C €TO PACTIONIOKCHHEM
MOKa3aTeneM

-O3HAKOMHTECS C TIOHATHEM MEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEH MEKIY
TICPEMEHHbBIMH.

-O3HaKOMUTECS C IOHATHEM TPA(HKA, OTIPEACTUTH MPUHAICKHOCTD TOUKH
rpaduka ¢pyrkmun. Onpeaeauts mo HopMyIIc MPOCTCHIICH 3aBHCHMOCTH, BHI €C
rpa¢uka. Bepazuts GopMyIIs! OTHOH IEPEMEHHON Uepe3 ApyTHE.

-O3HAaKOMHTECS C OTpesieicHreM (PyHKIUH, chopMy TMpOBATh €TO

-Hatitn obmacTu onpeneneHUs u 007aCTH 3HAUCHUH (DYHKIMH

-O3HAaKOMUTECS C IOHATHEM OOPATHBIX TPUTOHOMETPHUCCKHX (DYHKITHH.

-U3yuuts onpeneneHUs apKCHHYCa, APKKOCHHY CA, APKTAHTCHCA YHCIIA,

c(hopMy THPOBATH UX.

-O3HaKOMUTECS C PUMEPaMH (DYHKIHOHAIBHBIX 3ABUCHMOCTEH B PEaIbHBIX
TPOIIECCAX W3 CME)KHBIX TUCIHTILIIH.

-CoctaBuTth BUIBI QYHKIMH 110 JAHHOMY YCJIOBHIO, PEIIHUTH 33Ja4H HA SKCTPEMYM.
-BrmoxauTs MpeoOpazosanus rpaduka (yHKIMA

-O3HAKOMHTECS C TIOHATHEM IIEPEMEHHOM, MTPUMEPAMH 3aBHCHMOCTEH MEKIY
TICPEMEHHbBIMH.

-O3HAKOMUTECS C TIOHATHEM TPa(HKa, OTMPEACTUTD MPHHAICKHOCTH TOUKH
rpaduka ¢pyrkmum. Onpeaeauts mo (OPMyIC IPOCTCHIICH 3aBUCHMOCTH, BH/IBI €C
rpa¢uka. Bepazute GopMyIIs! OTHOH IEPEMEHHOM Uepe3 APyTHE.

-O3HAKOMHTECS C OIpEIEICHIEM (PYHKINH, CPOPMY THPOBATH

-Bermcnuts 3HaUeHNS (DYHKIUH 1O 3HAYCHHUIO apTYMCHTA.

-OmnpeaenuTs MOJIOKEHUE TOYKH HA rpa(iKe MO €€ KOOPANHATAM U HA000POT.

-O3HAKOMHTECS C TIOHATHEM HEIPEPHIBHON TIEPHOIMUCCKOM (DY HKIHH,
c(hopMyTHPOBATH CBONCTBA CHHYCA M KOCHHYCA, TIOCTPOUTH UX TpaduKH.
-O3HaKOMUTECS C IOHATHEM TAPMOHHUYECKHUX KOJICOAHHUH M IIPUMEPAMHU
TApPMOHHYCCKUX KOJICOAHUIT AT OTMMCAHUS ITPOIIECCOB B (PUBUKE U IPYTUX 00IACTIIX
3HAHUH.

-O3HaKOMUTECS C IOHATHEM IIPOU3BOTHOM

-M3yumts 1 chopMy THPOBATH €C MCXAHHICCKHH M TCOMCTPHICCKAN CMBICT, H3YUHTH
ANTOPUTM BBIMHCIICHHS MPOU3BOJHOM HA MPUMEPE BBIUHICICHHS MTHOBCHHOH
CKOPOCTH H YTIOBOTO KO3(P(PHUIIMCHTA KACATCIHHOM.

-CocTaBuTh ypaBHCHHA KacaTCIbHOM B 0OIICM BHIC.

-Ycpouts npasuna 1u)(CPCHIUPOBAHNA, TA0THIBI MPOU3BOIHBIX 3ICMCHTAPHBIX
(yHKUmH, npuMeHUTH i1 A PepeHnuposanua (YHKIHH, COCTABHTH YPABHCHHUA
KACATCIIbHOM.

-U3yuuts TEOpeMbl 0 CBA3H CBOWCTB (DYHKIIUH U MPOU3BOIHOH, C(HOPMYIMPOBATH
HX.

-[IpoBecTy ¢ MOMOIIBEO MMPOM3BOAHON HCCIICAOBAHUS (DYHKIHH, 33JaHHOH
(dhopMyTIOH.

-YCTaHOBHUTH CBSI3M CBOKCTB (DYHKIMH M MPOWU3BOIHOM 1O UX TpadyuKaM.
-[IpuMeHHUTD POU3BOIHYIO A PELICHHS 3a1aY Ha HAXO0XKICHUE HAHOOJIBIIETO,
HAMMCEHBIICTO 3HAYCHUS W HA HAXOKACHUE IKCTPEMyMa

-O3HAaKOMUTECS C IOHATHEM HHTETPaja M MEPBOOOPAZHOH.

-U3yunts nipaBuia BEMUCICHUS TIEPBOOOpa3HOit u TeopeMbl Hprorona— JlelOHuma.
-PemmTs 3anaum Ha CBS3b IEPBOOOPA3HON M €€ MPOM3BOTHOH, BEIMHCIHTE
TICPBOOOPAZHYIO A1 JAHHOH (DYHKIIHH.

-Pemmts 3anaum Ha MPUMEHEHUE HHTETPAIA A BEIMUCICHHUS (PU3MUCCKUX BEIHINH
H IUTOIIAACH

-O3HAKOMUTECS C TIPOCTCHIIMMH CBEACHUSIMH O KOPHAX

-U3yunts TeOpuH PaBHOCHILHOCTH YPABHEHHI 1 €€ MPUMCHCHHS

-PemuTh pannoHanbHbIC, HPPANHOHAIbHbIC, IOKA3ATCIBHbBIC U TPHTOHOMETPHICCKHC
VPaBHCHHS W CHCTEMBI.

-PacniozHars Ha "epTe:kax ¥ MOACIIIX PA3IMYHbIC CIYUYad B3AHMHOTO PACTIONOKEHHS
MPAMBIX U MIOCKOCTEH.

-IIpuMeHHUTS NPH3HAKE U CBOMCTBA PACHOJIOKEHHA MPAMBIX H IMIOCKOCTEH MPH
pEIICHUH 3a7a'.

-U300pa3uTs HA PECYHKAX M CKOHCTPYHPOBATh HA MOJICIIIX IICPIICHIUKY JIPBI 1
HAKJIOHHBIE K IUTOCKOCTH, NPSIMBIC, TAPAJLICIbHBIC IUNIOCKOCTH, YIIIBI MEXKIY IPSIMOH
1 IUIOCKOCTBIO U 0O0CHOBATh IIOCTPOCHHS.

-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

-OnpeaenuTh U BBIMUCINTD PACCTOSHYS B IIPOCTPAHCTBE.
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-O3HAKOMUTECS C IOHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
ChopMy THpOBATH TCOPEMBI O IHIOMAAN OPTOTOHATFHOH MPOCKIHH
MHOTOYTOJIbHHUKA.

-Ommcath U 0XapakTepH30BaTh PA3IHIHBIC BHIbI MHOTOTPAHHHKOB, TIEPSUUCIIHTD HX
3JIEMEHTHI H CBOMCTBA.

-OxapakTepu30BaTh U H300PA3UTh CEUCHMS, BEIMHCINT IJIOMATH MTOBEPXHOCTEH.
-O3HaKOMUTECS C BUIAME CHMMETPHIL B IPOCTPAHCTBE, CHOpMyTHpOBATH
ompeencHus B cBoiicTBa. OXapakTepu30BaTh CHMMETPHH TEJI BPAIICHUS U
MHOTOTPAHHUKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH IPH PEIICHUH 3a0aY.

-O3HaKOMUTECS C BUIAMHE TEJ BPALICHHSL, CPOPMY TUPOBATH UX ONPEIACICHHUS U
CBOICTBA.

-OxapakTepu30BaTh U H300pPa3HUTH TEIIA BPALICHI, HX PA3BEPTKH, CCUCHHS.
-O3HAaKOMUTECS C OHATHAMH IUIOIIATH B 00BEMA, AKCHOMAMHE M CBOHCTBAMHL.
-M3yuuth TEOpeMbl 0 BHIMUCICHUN 0OBEMOB IPOCTPAHCTBEHHBIX TEJ, PEIIUTh
337a4H Ha PUMCHEHUE (DOPMY T BBIYHCIICHI 0OBEMOB.

-W3yuuts (OpMYIIBI 011 BRIMHCIICHES IUIOMAICH TOBEPXHOCTEH MHOTOTPAHHUKOB H
TE BPAIICHHS.

-O3HAKOMUTECS C METOOM BBIMHUCICHUS TIJIOIAIU TOBEPXHOCTH C(hepsl. PenmTs
3aJa4H HA BBMHUCIICHHE MIOIAACH OBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL
-O3HAKOMUTECS C IOHITHEM BEKTOPA. M3yUHTh JEKAPTOBBIC CHCTEMBI KOOPIHHAT B
MPOCTPAHCTBE, MOCTPOCHUE MO 3aJAHHBIM KOOPAHHATAM TOYCK H IUIOCKOCTEIH,
HAXOKACHHUE KOOPAUHAT TOUCK.

-M3yunTh CBOMCTBA BEKTOPHBIX BETHYHH, IPABHUIIA PA3JIOKEHIA BEKTOPOB B
TPEXMEPHOM IMPOCTPAHCTBE, MPABHUIIA HAX0XKACHHA KOOPAMHAT BEKTOPA B
MPOCTPAHCTBE, MPABIIIA ACHCTBHI C BEKTOPAMH, 3aJAHHBIMH KOOPAUHATAMHA

113 . mormManme
BO3MOXKHOCTH
AKCHOMATHYICCKOTO
TIOCTPOCHHUS
MAaTECMATHICCKHX
TEOpHil;

VPaBHCHHSL.
-3anmcarh KOpPEHb N-H CTETICHH B BH/C CTECNICHH C APOOHBIM IOKA3aTENNEM U
HA000POT.

-BRMUCTNTE CTEMEHH C PANUOHAIBHBIM MOKA3aTENEM, 21 BBIMOIHUTS MPUKHIKA
3HAYCHH CTCIICHH, CPABHHUBAS CTCIICHH.

-[IpeoOpazosars UKCIOBbIC W OYKBCHHBIC BEIPAKCHUS, COACPKAIIIE CTCIICHH,
MPUMEHS CBOMCTBA.

-BrImonHuTE TPe0OpazoBaHUE BRIPAKSHUI, IPUMEHAS (DOPMYITBI, CBA3aHHBIC CO
CBOWCTBAMH CTETICHEH U JIOTapH(PMOB.

-[IpuMeHUTH OCHOBHBIE (POPMY JTBI TPUTOHOMETPHH: (POPMYIIBI CTIOKCHHUS, Y IBOCHILL,
PeoOPa30BaHMI CYMMbI TPHTOHOMETPHUUICCKUX (DYHKIMH B IIPOU3BEICHAUE U
TIPOM3BEACHHUS B CYMMY M IIPUMCHUTH ITPH BHIMHCICHUN 3HAYCHH
TPUTOHOMETPHICCKOTO BHIPAKEHIS H YIIPOIICHHUS €TO.

-Mcnoms30BaTh CBOMCTBA CHMMETPHH TOUCK HA €AMHUYHOM OKPYKHOCTH H
MPUMEHHUTD UX UL BBIBOAA (DOPMY T IPHBEACHILL.

-Pemuts (10 anropuT™y) M0 GOpMyIaM B TPHTOHOMETPHUCCKOMY KPYTY
MPOCTCHIITIE TPHTOHOMETPHICCKUC YPABHCHHSL.

-[IpuBecTr mpuMeps! ()Y HKIIMOHATBHBIX 3aBUCHMOCTEH B PEATBHBIX IPOLIECCAX M3
CMCSKHBIX TUCTIHILIHH.

-IIpuBecTH HOKA3ATEIBHBIC PACCYKACHHA HEKOTOPBIX CBOICTB JTMHCHHON H
KBAIPATHIHOH (DY HKIMH, MPOBECTH HCCIICAOBAHMUS THHCHHOH, KYCOYHO-THHCHHOM,
JpOOHO-TMHEHHON U KBAAPATHIHOW (DYHKITHIH, TOCTPOUTH HX TPaduKH.
-[Toctpouts u mpounTars rpaduku Gysknuii. UccrenoBats QyHKIHH.

-CoctaBuTth BUIBI QYHKIMH 110 JAHHOMY YCJIOBHIO, PEIIHUTH 33Ja4H HA SKCTPEMYM.
-BrmonauTs peoOpazosanus rpaduka (y HKIHH.

-Beruncmmnte 3HAUCHUA (PYHKOHMIA MO 3HAYCHHIO apryMeHTa. ONPEICTHTh TOI0KCHASL
TOYKH HA TpaduKe M0 e KOOPANHATAM U HA0OOPOT.

-Mcmoms30BaTh CBOWCTBA (DYHKIHHA JTT CPABHCHHS 3HAYCHUH CTCTICHCH H
JOTApU(PMOB.

-[ToctpouTs rpaduku CTEIEHHBIX M JOTAPUPMIICCKUX (Y HKITHH.

-PemmuTh MoKazaTenbHBIC M TOTAPH(MHICCKHC YPABHEHHS H HEPABCHCTBA TI0
H3BECTHBIM AJITOPHTMAM.

-CopmymmpoBars CBOMCTBA CHHYCA M KOCHHYCA, IOCTPOUTH HX TPaPuKH.
-CopmympoBaTh CBOHCTBA TAHTCHCA H KOTAHTCHCA, IOCTPOUTH UX TPAa(HKH.
-[IpumeHnTh CBONCTBA (DYHKIMI I CPABHCHIS 3HAUCHUH TPHTOHOMETPHICCKUX
()YHKITHH, pSIIUTh TPHTOHOMETPHICCKUE YPABHCHHUS.
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-Bemomauts ipeodpaszoBanusa rpagukos. CHopMyTHPOBATH U MPHBSCTH
JIOKA3aTeIbCTBA MPU3HAKOB B3AUMHOTO PACTIONOKEHHS MPSIMBIX M IUIOCKOCTEH.
-CopmympoBaTh ONPCACICHHS, MPU3HAKA H CBOWCTBA MAPAUICTBHBIX H
MIEPICHANKY JBIPHBIX INIOCKOCTEH, TBYTPAHHBIX W JITHCHHBIX YITIOB.
-CopmympoBaTh u A0KA3aTh OCHOBHBIC TCOPECMBI 0 PACCTOTHUAX (TCOPEMBI
CYIIECTBOBAHUS, CBOUCTBA).

-[IpumeHnTH TEOPUH A1 0OOCHOBAHMS TIOCTPOCHUH U BHIMHCIICHUI.
ApryMEHTHPOBATH CBOU CY>KICHHS O B3ANMHOM PACIOJIOKEHHH ITPOCTPAHCTBEHHBIX
uryp.

-M3yuuth TEOpeMbl 0 BHIMUCICHUN 0OBEMOB IPOCTPAHCTBEHHBIX TEJ, PEIIUTh
337a4H Ha MPUMEHEHHE (DOPMYJT BBIYUCICHHS 00beMOB. M3yunTh opmy sl At
BBIMHUCTICHUS IUTOIACH IIOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPALIICHUSL.
O3HAKOMHTHCS C METOAOM BBIMHCIICHHS IUIONIAN OBEPXHOCTH Cepsl. Penmts
337a4H HA BBIUKCJICHHE TUIOIIAACH MMOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL
-[IpuMeHnTS TEOPUH MPH PEHICHAH 3324 HA IEHCTBHA C BEKTOPAMH, KOOPAUHATHBIHA
METOJ, MPUMECHHUTH BEKTOPHI A1 BHIMUCIICHUS BEINYHH YTJIOB H PACCTOSHUH
BEKTOPOB.

I14.BrancHHE METOIAMH
JO0KA3aTCIBCTB H
QITOPUTMOB  PELICHUSL,
YMEHHUE HX NPHUMEHATD,
TPOBOJUTD
JO0KA3aTCIbHEIC

-OBnaneTh CBEACHUSMH O KOPHIX aNreOpanieCKUX YPABHCHUH, TOHATHIMHU
HCCIICAOBAHNS YPABHCHHH M CHCTEM YPABHCHHUM.

-M3yunTh TEOpHH PABHOCHIBHOCTH YPABHCHUH H €€ MPUMEHEHHA. [I0BTOPHTH
3aIACH PEIICHUS CTAHAAPTHBIX YPABHCHUH, MPUEMOB ITPE0OPA30BAHMS YPABHCHHH
JUIA CBEACHUA K CTAHAAPTHOMY YPABHCHHIO.

-Pemmts pannoHaIbHBIC, HPPALMOHATBHBIC, TIOKA3ATCIBHBIC YPABHCHUSA H CHCTEMBL
-Ucnonp3oBanne CBOKCTB M rpaMKOB (PyHKIMI A1 PEIICHUS YPABHCHUIA.
-Pemmuts ypaBHEHHS C MPHMEHEHUEM BCEX MPUEMOB (PA3IOKEHIA HA MHOYKHUTEIH,
BBECHUS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, TPA()HMUCCKOTO METOIA).

-PemmuTh cCHCTEMBI ypaBHEHHH C MPUMEHEHHEM PA3IHIHbBIX CIIOCOO0B.
O3HAKOMHTECS C OOIMMHU BOTIPOCAMH PEIICHHUS HEPABCHCTB U HCIIOIb30BATh
cBOMCTBA rpaduKoB ()Y HKITHI PH PEHICHHY HEPABECHCTB. PEInTh HEPABEHCTBA
CHCTEMbI HEPABCHCTB C IIPIMEHEHHEM PA3JIHIHBIX CIIOCOOOB.

-PemuTs 1m0 (hopMyIIaM M TPUTOHOMETPHUECKOMY KPYTY IIPOCTEHINIE

PACCYAUICHI .B XOXC | T pHrOHOMETPHUCCKHC YPABHCHHS.
PCIICHIA 33/, -[IpuMeHUT OOIIMH METOIBI PEIICHHS YPABHCHUH (IIPHBEACHHUE K INHCHHOMY,
KBAJPATHOMY, METOA, PA3JIOKCHI HA MHOYKHTEIH, 3AMEHBI IEPEMEHHOM) IIPH
PEIICHUHN TPHTOHOMETPHYCCKHUX YPABHCHHH. YMETh OTMEUATh HA KPYTE PEIICHUA
MPOCTEHNINX TPHTOHOMETPHICCKUX HEPABCHCTB.
-[IpuMeHHTS MATEMATHYECKHE METOIOBI AT PEIICHHA COACPKATEABHBIX 3424 H3
pa3nu4HBIX 00IACcTEH HAYKU M MPAKTHKU. MIHTEpIPETHPOBATH PE3YIBTATHI C YUCTOM
PCaABHBIX OTPAHHYCHUH.
-O3HAKOMUTECS C TIOHATHEM IIPOU3BOTHOM.
I15. pragcHue | -ChopMymHpoOBaTh MEXAHHICCKHH M TCOMCTPHICCKAN CMBICIT IPOHU3BOTHOM.
CTaHAAPTHBIMU -[IpuMEeHHTS ATTOPUTM BBMHUCICHUS MTHOBEHHOM CKOPOCTH U 23 PeaabHbIX
MPHCMAMH PCIICHUS | 3aBHCHMOCTH, YTJIOBOH KOA())UIIHCHT KACATCILHOM.
palHOHATBHBIX u | -CocTaBuTh YpaBHEHHUS KacaTeIbHON B OOIIEM BHJIC.
HPPALHOHATBHBIX, -YcBouTh npasuiaa Au((pepeHIUPOBAHMS, TAOIUIBI POU3BOTHBIX HIEMEHTAPHBIX
MOKA3aTEAbHBIX, (yHKITHH.
CTCIICHHBIX, -[IpumernTs npasuna JudHepeHIIPOBAHIS, TAO MBI MPOU3BOIHBIX HICMEHTAPHBIX
TPHTOHOMETPHYCCKHUX ¢$yuxmui 11 auddepeHnupoBaHus (Y HKIMH, COCTABUTH YPABHSHHUS KACATEIbHOM.
YPpaBHCHHH u | -U3yuuth TEOpEeMBI O CBSI3U CBOKCTB (DYHKITHMH M IPOHU3BOJHOM, CHOPMYIHPOBATH
HEPABEHCTB, UX CHCTEM; | HX.
HCIOIb30BAHNE -[IpoBecTH ¢ IOMOIIBEO MPOM3BOAHON HCCIICAOBAHUS (PYHKINM, 33 JAHHOH
TOTOBBIX (dhopMyTIOH.
KOMIIBFOTCPHBIX -YCTaHOBHUTH CBSI3M CBOKCTB (DYHKIIMH M MPOM3BOIHOM IO UX TpadyuKaM.
MporpaMM, B TOM 4ucie | -[IpuMEHHTH MPOU3BOHYIO AU PENICHIS 3a1aY Ha HAXO0XKICHUE HAHOOJIBIIETO,
A TMOUCKA MyTH | HAUMCHBIICTO 3HAYCHHA U HA HAXOKICHUE SKCTPEMYMA.
peiicHus u | -OCBOUTH MOHATHC HHTCTPATIA H IICPBOOOPAZHOMH.
HJUTOCTpAalMK penieHus | -[IpuMeHHTS MpaBuiIa BEIMUCICHIUS MIEPBOOOPa3HOH 1 TeopeMbl HproToHa—
YPpaBHCHHH u | JleiiOHnna.
HEPABCHCTB; -PemmTs 3anaum Ha CBS3b IEPBOOOPA3HON M €€ MPOM3BOTHOH, BEIMHCIHTE

TICPBOOOPASHYFO I JAHHOH (DYHKIIHH.
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-Pemmmts 3a1ayn HA MPUMCHCHHC HHTCTPANIA I BEIMUCICHHS (PH3HMICCKUX BCITHIHH
H ITIOIIAICH.

I16. chopmupoBaHHOCTH

MIPEICTABICHIH 00
OCHOBHBIX TOHATHAX
MaTEMaTHIECKOTO
aHanmsa u ux
CBOMCTBAX, BIAACHHUC
YMEHHEM
XapaKTEpU30BaTh
moseACHHE  (DYHKUHH,
HCTIONIb30BAHUC
TOJIy4YE€HHBIX 3HAHUH
J7Is1 OMIMCAHUS M AHAIH3A
peanbHBIX
3aBHCHMOCTCH;

-CopMymHpoBaTh B MPHUBSCTH JOKA3ATCIHCTBA MPH3HAKOB B3AHMHOTO
PACHOIOKEHUS MPSIMBIX U MIJIOCKOCTEH.

-PacrniozHars Ha "epTe:kax ¥ MOACTIAX PA3IHMYHBIX CIYYACB B3AHMHOTO
PACTIONOKEHIS TPSAMBIX H IUIOCKOCTEH, ApTYMEHTHPOBATh CBOU CY KACHIL.
-CopmympoBaTh ONPCACICHHS, MPU3HAKA H CBOWCTBA MAPAUICTBHBIX H
TICPIICHANKY JIAPHBIX IIOCKOCTCH, TBYTPAHHBIX H TMHCHHBIX YTJIOB.

-BBINOTHATE IOCTPOCHHUE YTIIOB MEKIY MPSIMBIMIE, IPSIMOH U IIJIOCKOCTHIO, MEXKIY
TUTOCKOCTSIMH TIO OTTHCAHMIO M PACNIO3HATH MX HA MOJICIIIX.

-IIpuMeHHUTS NPH3HAKE U CBOMCTBA PACHOJIOKEHHA MPAMBIX H IMIOCKOCTEH MPH
pEIICHUH 3a7a'.

-U300paszuTh HA PUCYHKAX M KOHCTPYHPOBATH HA MOJCIIIX IICPIICHINKY JIPBI 1
HAKJIOHHBIE K IUTOCKOCTH, NPSIMBIC, TAPAJLICIbHBIC IUNIOCKOCTH, YIIIBI MEXKIY IPSIMOH
1 IUIOCKOCTBIO 1 0O0CHOBAThH IIOCTPOCHHS.

-PemmuTs 3a1aum Ha BEMHUCIICHHE TCOMETPHICCKUX BEITMIHH.

-Omucath pacCTOSHASA OT TOUKH J0 IDIOCKOCTH, OT MPSIMOM A0 TMIIOCKOCTH, MEXKIY
TUTOCKOCTSIMH, MEX/Y CKPEIIUBAOIIAMHUCS TMPSIMBIMHE, MEKIY TPON3BOIbHBIMHI
(urypamu B IpOCTPAHCTBE.

-CopmympoBaTh u A0KA3aTh OCHOBHBIC TCOPECMBI 0 PACCTOTHUAX (TCOPEMBI
CYIIECTBOBAHUS, CBOUCTBA).

-M300pazuTs Ha YepTEKaxX M MOJEILIX PACCTOSHUS K 0OOCHOBATH CBOM CY KICHIL
OmnpenenuTs U BEIMUCIUTH PACCTOSHUS B IIPOCTPAHCTBE.

-O3HAKOMUTECS C IOHATHEM MAPALICIFHOTO MTPOCKTUPOBAHMS M €10 CBOWCTBAMHU.
ChopMy THPOBATH TCOPEMBI O ILIOIAAH OPTOTOHATLHOH MPOCKIHA
MHOTOYTOJIbHHKA.

-[IpumeHATS TCOPHH A1 OOOCHOBAHUSA MOCTPOCHUH W BBIMHUCIICHHH.
ApryMEHTHPOBATh CBOH CY>KICHHS O B3AHMHOM PACTIONIOKCHUH IIPOCTPAHCTBEHHBIX
¢uryp.

-Ommcath U 0XapakTepH30BaTh PA3IHIHBIC BHIbI MHOTOTPAHHHKOB, TIEPSUUCIIHTD HX
3JEMEHTBI H CBOUCTBA.

-M300pa3uTh MHOTOTPAHHUKH M BBIIOJIHUTH MOCTPOCHHS HA H300PAKCHUSX U
MOJIEIISIX MHOTOTPAHHHUKOB.

-BeraucInTh THHCHHBIC 3ICMCHTHI H YTJI6I B MPOCTPAHCTBCHHBIX KOH(DHTYPAIHAX,
apryMECHTHPOBATh CBOM CY KICHHS.

-[IpeacraBuTh XapakTEPUCTHKY M H300PA3UTh CEUCHHE, BHIMUCIUTD IUIOIAIA
TMOBEPXHOCTEH.

-[TocTpouTs mpocTeiimee ceueHnE Ky0a, MPHU3MBbL, ITHPAMUIBL.

-O3HaKOMUTECS C BUIAME CHMMETPHIL B IPOCTPAHCTBE, CHOpMyTHpOBATH
ONPEICICHUA U CBOUCTBA.

-OxapakTepu30BaTh CAMMETPHIO TEII BPALICHIUS H MHOTOTPAHHHKOB.

-[IpuMeHnTS CBOMCTBA CHMMETPHH IPH PEIICHUH 3a0aY.

-Ucnonp30BaTh MPHOOPETCHHBIC 3HAHKS I HCCICAOBAHMS M MOACTHPOBAHIU
HECIIOKHBIX 3a7a'.

-U300pazuTs OCHOBHBIC MHOTOTPAHHUKHY H BHITOJHHUTH PHCYHKOB IO YCJIOBHIO
3a7a4.

-Pacmo3nare Tena BpameHUA, C(HOPMYTHPOBATH MX OMPCICICHHSA U CBOICTBA.
-CopMymHpoBaTh TCOPSMBI O CCUCHHH MIAPA MIOCKOCTHIO H IIOCKOCTH,
KacaTeIIbHOH K cepe.

-OxapakTepu30BaTh U H300pPa3HUTH TEIIA BPALICHI, HX PA3BEPTKH, CCUCHHS.
-Pemmrh 3a7a4n HA TOCTPOCHUE CEUCHUN, BBIMUCICHUE AJTMH, PACCTOSIHUHN, VIJIOB,
mwromanei. [IpueecTn 1OKa3aTebHbIC PACCYKACHIUS PH PEIICHUH 3a7aY.
-[IpuMeHnTS CBOMCTBA CHMMETPHH IPHU PEIICHUH 3a4a4 HA TEJIA BPAIICHU,
KOMOWHALIHIO TEIL.

-M300pazuTh OCHOBHBIE KPYTIIBIC TEJIA M BBHIIOTHUTD PUCYHOK II0 YCIOBHEO 337aY.
-CopMympoBaTh NOHATHA IIOMATH H 00BEMA, AKCHOMAMH H CBOHCTBAMH.
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-PemmTs 3anaum Ha BEMHCIICHHE TUIOMACH IIOCKUX (PUTYP C MPUMEHEHHEM
COOTBETCTBYIOIHX (DOPMY I B (JAKTOB W3 IUITAHUMETPHH.

-[IpuBecTr TOKA3aTEILCTBA TEOPEM O BHIMHCICHUN 00BEMOB IIPOCTPAHCTBEHHBIX
TEJI, PSIINTH 3aJa4H HA MPUMECHEHHE (OPMY T BEIMICICHH 00BEMOB.

-M3yunts (hopMy B 11 BEIMACICHHA IHIOMAACH TOBEPXHOCTCH MHOTOTPAHHUKOB H
Tex BpameHus 1. O3HAKOMHTHCS C METOJOM BBIMUCIICHUSI IDTOINAIH TIOBEPXHOCTH
c(epsl. Pemmmrs 3amaym HA BRIMHCICHUC TLIOMAACH MOBCPXHOCTH
MPOCTPAHCTBEHHBIX TEIL.

-M3yunTh NOHATHE BEKTOPA.

-M3yunTh AeKAPTOBYIO CHCTEMY KOOPAMHAT B MPOCTPAHCTBE, IIOCTPOUTS IO
3aJAaHHBIM KOOPAMHATAM TOYKH M IUNIOCKOCTH, HAMTH KOOPAHUHATHI TOUCK.
-BBMUCTHTE PACCTOAHUA MEKIY TOUKAMHU.

- JIeMOHCTPHPOBATH CBOMCTBA BEKTOPHBIX BEJIMYHH, MPABHIA PA3NIOKEHIA BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, MPABUIIA HAXOXKACHUA KOOPAHHAT BEKTOPA B
MPOCTPAHCTBE, MPABIIIA ACHCTBUI C BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMH.
-[IpuMeHnTS TEOPUH MPH PEHICHAH 3324 HA IEHCTBHA C BeKTOpaMu. M3yuuTh
CKATIPHOE MPOM3BEACHUE BEKTOPOB, BEKTOPHOE YPABHEHHE MPAMOM U MIOCKOCTH.
-[IpuMEHUTH TEOPHU NP PELICHUH 33Ja4 HA ACHCTBHUS C BEKTOPAMU, KOOPAUHATHBIN
METOJ, MPHUMEHUTh BEKTOPBI AT BBIMHCJICHUSA BEIUYHH YIJIOB H PACCTOSHHI
BEKTOPOB.

I17. BJIAICHUC
OCHOBHBIMH TTOHSITHAMH
0 MIIOCKHUX H
MIPOCTPAHCTBEHHBIX
TCOMETPHUECKUX
(urypax, uX OCHOBHBIX
CBOMCTBAX,

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIACCHYECKOE OTIPECICHHUS BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMBI
0 CyMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh ONPEACICHUA W (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHISL.

I18. chopMupoBAHHOCTH
VMEHHS  Paclo3HaBaTh
TCOMETPHUYECKHC

(UTYpBI HAa YCPTCHKAX,
MOJCISAX H B PEATbHOM
MHpC; MPUMCHCHHC
H3YYCHHBIX CBOMCTB
TEOMETPHUECKHUX (PUTYP
" QopMyn A pericHUA
TCOMETPHUYECKAX 3a7a4
W 33734 C MPAKTHICCKUM

-[Toctpouts rpaduku 3IEMEHTAPHBIX (DYHKIHIH;

-[Ipeodpazosars rpaduku Gy HKIHIH,

-Co3ath Mpe3eHTAUK IO IPEACTABICHUIO YUeOHOIO MaTepHaia U Pe3yIbTaToB
MPOCKTHOH AEATEIbHOCTH.

-PemuTh KOMOMHATOPHBIE 3aJa4H METOIOM TIEpedopa U II0 MPABUITY Y MHOKCHILL.
-O3HAaKOMUTECS C OHATHAMH KOMOMHATOPHUKY: PA3MCINCHUIMHY, COUCTAHUSIMH,
TIEPECTAHOBKAMH M (DOPMYJIAMH TSI HX BHIYHCIICHHUS.

-OOBACHUTD M IPUMEHATH (DOPMYJIBI 71T BBIMHCICHHUS PA3MEIICHUH, TICPECTAHOBOK
M COYCTAHUI IPH PEIICHUH 330a4.

COJICPKAHUEM,
I19. chopmupoBaHHOCTH
MPEACTABICHUN 0

nmponeccax M SABICHHUAX,
HMCHOIIHUX

BEPOATHOCTHBIN
Xapakrep,
CTAaTHCTHYCCKHX
3aKOHOMEPHOCTAX B
peanpHOM MHpE,
OCHOBHBIX MOHATHAX
3IEMEHTAPHOH TEOPHH
BEPOATHOCTEH.

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIACCHYECKOE OTIPECICHHUS BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMBI
0 CyMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh OIpeACICHES U (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHISL.
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I110. yMeHu#l HAXOAUTH
H OLICHUBATD
BEPOSATHOCTH
HACTYIUICHHUS COOBITHIT B
TMPOCTEHINX
MPAKTUYECKUX
CUTyalUHsIX U OCHOBHBIC
XapaKTEPUCTHKU
CIIyYaHHBIX BETHYUH,

-CopmympoBaTh OIPSACICHUS COOBITHIA, BHIA COOBITHIA

-PacniozHars BHABI CIy4aHHEIX COOBITHH.

-3HaTh KIACCHYECKOE OTPEACJICHHUS BEPOSTHOCTH, CBOHCTBA BEPOSTHOCTH, TEOPEMbI
0 CyMME BEPOATHOCTEH.

-Peummts 3a1aun Ha BEMHCICHUC BEPOSTHOCTCH COOBITHIA

-CopMympoBaTh OIpeACICHES U (POPMYJIBI I BEIMHCICHHS PA3MCIICHH,
TIEPEMEIICHHS, COUCTAHISL.

I111. BIAACHHC
HABBIKAMHU
HCIIOJIB30BAHUI
TOTOBBIX
KOMIBIOTCPHBIX
MPOTrpaMM IIPH PCIICHUH
3a1a4.

-[Toctpouts rpaduku 3IEMEHTAPHBIX (DYHKIHIH;

-[Ipeodpazosars rpaduku Gy HKIHIH,

-Co3ath Mpe3eHTAUK IO IPEACTABICHUIO YUeOHOIO MaTepHaia U Pe3yIbTaToB
MPOCKTHOH AEATEIbHOCTH.

-PemuTh KOMOMHATOPHBIE 32041 METOIOM IIEpedopa 1 MO MPABHUIY YMHOMKCHH.
-O3HAaKOMUTECS C HOHATHSIMA KOMOMHATOPHKHY: PA3MCIICHUSMHY, COUCTAHHIMH,
TIEPECTAHOBKAMH M (DOPMYJIAMH TSI HX BHIYHCIICHHUS.

-OOBACHUTD M IPUMEHATH (DOPMYJIBI 71T BBIMHCICHHUS PA3MEIICHUH, TICPECTAHOBOK
M COYCTAHUI IPH PEIICHUH 330a4.
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