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Coctasutenb: E.M.MN'ynawesa, npenojasaTtesb
BHyTpeHHAA akcnepTusa: metoguct Nernoy

BHewHaa akcnepTmsa (cogepxxatenibHasn):

Paboyad nporpamMma y4ye6HOM AUCUMNAWHLI pa3paboTaHa Ha OCHOBE
NPUMEPHOA nNporpaMmbl, pPeKOMEHAO0BaHHON deaepanbHbIM TFOCYLAPCTBEHHbIM
aBTOHOMHbLIM yupexgeHnem «®denepanbHblii WHCTUTYT pasBUTUMA 06paszoBaHUA»
(PTFAY «dUWPO) ans peannsaynm OCHOBHOW NpogeccMoHanbHOM 06pa3oBaTeNibHOM
nporpammbl CIO Ha 6a3e OCHOBHOro o6wero o6pa3oBaHUA C MONYYEHUEM
cpegHero ob6buwero o6pasosaHua (Mpotokon Ne 3 ot 21 wuwong 2015 T.
PernctpaynoHHbli HOMep peueH3un 377 ot 23 unwona 2015 r. PrAyY «d®MPO») no
cneynanbHocTn 44.02.01 AowkonbHOe obpa3oBaHue.

Paboyas nporpamma pa3paboTaHa B COOTBETCTBMM C Pas3bACHEHUAMWU O
(bopMUpOBaHUID NPUMEPHbIX 06pa30BaTeNbHbIX MNPOrpamMM Y4ebHbIX AUCLUNAUH
HayaNbHOro NpoMeccMoHanbLHOro N cpefHero npodgeccMoHanbHOro obpasoBaHnsa Ha
OCHOBe depepanbHbIX rocyfapcTBeHHbIX  06pa3oBaTeNbHbIX  CTaH4apToB
HayanbHOro npoeccuoHanbHOro U cpefHero npodeccrmoHanbHOro obpasoBaHuUA,
yTBepPXAeHHbIMU W.M.PemopeHKo, aupekTopom [enapTameHTa rocyjapCTBEHHOM
NONUTUKM W HOPMaTUBHO-NPaBOBOro perynnuposaHua B cdepe obpa3oBaHUd
MuHucTepcTBa ob6bpasoBaHMs M Haykum Poccuitckoin depepaumm oT 27 aBrycta
20009r.

CopepxxaHue nporpammbl peanu3yeTcs B NPOLeECCe OCBOEHUA CTyAeHTamu
OCHOBHOW  npodeccnoHanbHOW  obpas3oBaTeNibHOW  nNporpammMmbl  NOAFOTOBKY
crneyunanncTtos cpegHero 3BeHa Mo cneuyuanbHoctn 44.02.01 [owKonbHOe
obpa3oBaHMe B COOTBETCTBUU C TpeboBaHuaAMmM ®rOC CrO.



COJEPKAHUE

1. TIACIIOPT IIPOT'PAMMABI YUEBHOM JUCLUTITIIMHEI
2. CTPYKTYPA U COAEPYXAHUE YUEBHOU JIUCLIUILIMHBI

3. VCJOBHUS PEAJIM3AIIMM TIPOTPAMMBLI  VUEBHOM
TACITUTUIAHBI

4. KOHTPOJIb M OLEHKA PE3YJIbTATOB OCBOEHMA
VUEBHOU JUCLIATLIMHEI

5

21

23



1. IACHOOPT IPOT'PAMMBI YYEBHOM JUCIHTAILINHBI
«MATEMATHKA»

1.1. ObJsacTb NpUMeHeHHUsI TPOrPAMMbI

IIporpamma yueOHOW nmucuMIUIMHBL «MaTreMaTuka» MNpPeAHAa3HAYeHA ISl U3YYCHHS
MaTeMaTHKH B MNPOQECCUOHANbHBIX  O0pa30BaTeJbHBIX  OpPraHU3ALMAX, PEATH3YIOIINX
o0pa3oBaTeNbHYIO MPOrpaMMy CpemnHero odmero oOpa3oBaHUs B Mpeneiax OCBOSHHUS OCHOBHOMN
npodeccuonanbHOll  oOpaszoBarenpHON mnporpammbl CIIO Ha ©Gase ocHOBHOro obmero
oOpa3oBaHUsI TPH TIOATOTOBKE CIELHAIMCTOB CPEIHEro 3BeHa mo crenuanbHocTh 44.02.01
«JlomkoapHOE 0Opa3oBaHUEY.

Pabouas mporpamma pa3paboTaHa HA OCHOBAHHH:

1. '"IlpumepHOH OCHOBHOW 0O0pa30BaTENbHONW NPOTPaMMbI  CpegHEro  odmiero
obpazoBanus" (ogoOpeHa pemeHueM ¢eaepasbHOro yueOHO-METOMUYECKOTO OOBEIUHEHHS TI0
obmemy obpazoBaHHIO, MPOTOKOJT OT 28.06.2016 N 2/16-3),

2. CornacHo «Pa3bsCHEHMSIMH IO peau3alii 00pa30BaTENbHON MPOrPaMMBbl CPETHETO
obmero oOpasoBaHMss B TIpeneNax OCBOGHHS O0pa3oBaTeNbHBIX MPOrpaMM  CPEIOHEro
npodeccuonampHoro obpasoBaHuss Ha 0Oase OCHOBHOrO o0OIIero oOpa3oBaHHS C y4YETOM
tpedosanuii ®I'OC u npodust momydaeMoro mpodecCHOHATLHOTO 00pa3oBaHusy (poToko Ne 1
ot 10 ampenst 2014 r. HMC LIIO ®I'AY «®PUPO») yuebOHast AUCUUIUIMHA H3YYaeTCS C YUETOM
COLIMAITbHO-YKOHOMUYECKOTO Mpoduis mpodheCCHOHATBHOTO 00pa30BaHUs.

YueOHast nucUUIINHA H3y4aercs Ha 1 kypce.

1.2. MecTr0 AMCUUMIUIMHBI B  CTPYKTyYpe OCHOBHOH mnpodecCHOHANBHOM
o0pa3oBaTteqibHOW mporpamMmbl:  y4yeOHas aucumiuiiHa — «MaTeMaTHKa» OTHOCUTCS K
CTpyKType 00IIeo0pa3oBaTebHOTO IHMKJIa OCHOBHOW mnpodeccroHanbHON 00pa3oBaTeIbHON
POTrPaMMBI.

1.3. Iesan u 3aaa4M y4eOHOM AUCHUILIMHBI — TPEOOBAHUSA K Pe3y/JbTATAM OCBOCHHS
AVCUHILTUHBI:

OcBoenue coaepskaHust ydueOHOM OUCHMIIMHBI «MaTemMaTuka» 00OecreunBaeT
IOCTHKEHUE CTYIeHTAMH CIEAYIOIIUX Pe3yJIbTATOB:

JIMYHOCTHBIX:

- ¢(OpPMHUPOBAHHOCTH MPEACTABICHUA O MAaTEMaTHKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH,
CpeACTBE MOIEIUPOBAHMS SIBJICHUH U MPOLIECCOB, UIEX U METONIaX MAaTEeMAaTHKUY,

- TOHMMAaHHE 3HAYUMOCTH MATE€MAaTUKH Uil HAyYHO-TEXHHUYECKOTO Mporpecca,
c(OPMHPOBAHHOCTh OTHOIICHHS K MAaTeMaTHKE KaK K 4YacTH OOINedesOBEYECKOH KYyJbTYpPbI
yepes3 3HAKOMCTBO € UCTOPUEN Pa3BUTHUS MATEMATUKH, SBOIIOLIUEH MAaTEMAaTHYECKUX UIEH,

- pasBUTHE  JIOTMYECKOTO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpaKEeHUS,
ANTOPUTMUYECKOHN KYJIBTYpbl, KpHTHYHOCTH MBIIUICHHS Ha yPOBHE, HEOOX0omquMoM auist Oyymeit
poeCCUOHATTBHOM AeSITENIbHOCTH, TSI TPOAOJIKEeHHsI 00pa30BaHUs U CaMOOOpa3oBaHUs

- OBJIAJCHHE MATEMaTHYECKUMH 3HAHMAMU U YMEHHMAMH, HEOOXOOUMBIMH B
MOBCEAHEBHON JKM3HHW, U1 OCBOGHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCHUIUIMH U
IUCLUIUINH TPO(ECCHOHANBHOTO LHMKJA, IS TOJNyYeHUs: oOpa3oBaHHMsl B O0ONACTsIX, He
TpeOYIOMMX YriIyOJIeHHON MaTeMaTHYeCKOU MOTOTOBKH;

- TOTOBHOCTb U CIOCOOHOCTBH K OOpa3OBaHHWIO, B TOM HHCJIE CamMoOOpa3OBaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HM, CO3HATENBbHOE OTHOIIEHHE K HENPEePbIBHOMY OOpPa3OBaHHIO Kak
YCIIOBHIO YCIEUTHOM MPodeCcCUOHANBHON 1 O0IIEeCTBEHHOM AeSITEIbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOH TBOPUECKOW M OTBETCTBEHHOM
NeSTeIbHOCTH,

- TOTOBHOCTb K KOJUIEKTUBHOH padoTe, COTPYyIHHYECTBY CO CBEPCTHHUKAMH B
o0pazoBaTesbHON, OOIIECTBEHHO IMOJIE3HOH, yueOHO-HCCIeN0BATENbCKOM, MPOSKTHONW U APYTHX
BUJIAX NIESTEIbHOCTH,



- OTHOLIEHHE K MNPO(EeCCHOHANBPHONW MAESITeIbHOCTH KaK BO3MOXHOCTH Yy4YacTHS B
PELIeHUHN JINYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHALIMOHAIBHBIX MPOOIIEM,
MeTanpeaMeTHBIX:

- YMEHHME CaMOCTOSITEJIbHO OINpEeAeNsaTb LEeNH AEATEIbHOCTH W COCTaBJIATH IUIAHBI
NESATEIbHOCTH, CAMOCTOSITEJIbHO  OCYLIECTBJISITb, KOHTPOJUPOBATb M KOPPEKTUPOBATH
JESTEeJIbHOCTD, UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTHXKEHUS MOCTABICHHBIX LieNen
U peasTu3alif IIJIAHOB IS TEIbHOCTH, BBIOUPATD YCIEIIHbIE CTPATETHH B PA3JIMYHBIX CUTYALHSIX;

- YMeHHE MpPOAYKTUBHO OOLIATbCS W B3aUMOJEHCTBOBATh B IPOLIECCE COBMECTHOM
NESATEIbHOCTH, YYUTBIBAT MO3MLUH JAPYIHX YYaCTHUKOB JEATENBbHOCTH, 3()(EeKTUBHO
pasperaTh KOH(JIUKTHI,

- BJIAICHUE HABBIKAMU TI03HABATENIbHOW, Y4eOHO-HCCIENOBATEIbCKOH M IMPOEKTHOH
NEATEIbHOCTH, HaBBIKAMH  paspelieHuss npodieMm; CrnocoOHOCTh M TOTOBHOCTh K
CaMOCTOATEJILHOMY IOMCKY METOAOB PELIEHUs NMPAKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3JIMYHBIX
METOOB MTO3HAHUS,

- TOTOBHOCTb U CHOCOOHOCTb K CaMOCTOSITENIbHOW WH(OPMAIMOHHO-TIO3HABATEIbHON
OEATEIbHOCTH, BKJIIOYAs YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(OPMALHH,
KPUTUYECKH OLIEHUBATb M HWHTEPIPETHPOBATh HHOOPMALMIO, MOJYYaeMYyI0 H3 Pa3IUIHBIX
HUCTOYHHKOB;

- BJIAJICHHE SA3BIKOBBIMHU CPEACTBAMM. YMEHHE SICHO, JJOTMYHO U TOYHO H3J1araTb CBOIO
TOYKY 3PEHUs], UCIIONIBb30BATh aI€KBATHBIE SI3bIKOBBIE CPENCTBA,

- BJAJEHHE HAaBBIKAMH IO3HABATENLHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JOEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAHUMN, IPAHUL] CBOETO 3HAHUS U
HE3HAaHMs], HOBBIX MIO3HABATEIbHBIX 33/1a4 U CPEACTB [JIs1 UX JOCTHUXKECHUS,

- LEeJEeyCTPEMIIEHHOCTh B TIOMCKAaX M TMPHHATHU PEIICHUH, COOOpa3UTENbHOCTh U
UHTYMLNS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEACTABICHUN; CIMOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUPA,

NpeAMEeTHBbIX:

- ¢(OpPMHUPOBAHHOCTD MPEACTABICHUH O MAaTEMATHUKE KaK YaCTH MUPOBOH KYJbTYphI U
MECTe MaTE€MaTUKHU B COBPEMEHHON LWBMIIM3ALNH, CIOCO0AaX OMHMCAHUS SIBIEHUH PeaJbHOTO
MHpa HA MaTEMATHYECKOM SI3BIKE,

- ¢c(OpMHUPOBAHHOCTH MPEACTABICHUH O MATEMAaTUYECKUX MOHSITHIX KaK Ba’KHEHIINX
MaTeMaTHYECKUX MOJENSX, MO3BOJAKIIUX ONUCBIBATH W H3y4aTb pa3HbIE MNPOLECCHI H
SIBJICHUS,

- IIOHMMaHHE BO3MOXXHOCTH AKCHOMATHYECKOrO0 IOCTPOCHUS MaTeMaTH4YECKUX
TEOpHI,

- BJAJCHHE METOJaMH [OKa3aTeIbCTB M AaJIrOPUTMOB pPELIEHHs, yMEHHE HUX
MPUMEHSTh, TPOBOJUTH AOKA3aTEJIbHbIE PACCYKICHUS B XOJl€ PEIICHU 3a1a4,

- BJIAJICHUE CTAHJAPTHBIMHU NPUEMAMH PELIEHHUs] PALMOHANBHBIX U HUPPALIMOHAJIBHBIX,
MIOKA3aTEeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM,
UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM 4YHCIE MJIsI INOUCKA MYTH
peLIeHNs] U WILTIOCTPALMU PELICHNs] YPABHEHUNH U HEPABEHCTB;

- cOpMHPOBAHHOCTb TNPEACTABICHUN OO0 OCHOBHBIX MOHATHSX MAaTE€MaTUYECKOTO
aHalmM3a M WX CBOHCTBax, BIaJeHHE YMEHHEM XapakTepU30BaTh NOBeAeHHE (PYHKLUH,
HCIIOJIb30BAHUE MOJYYEHHBIX 3HAHUN [JI1 ONMMCAHMS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

- BJAJE€HHE OCHOBHBIMM MOHSATUSIMH O IUIOCKHX M  IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAX;

- cOpMHUPOBAHHOCTh YMEHHsSI PACIIO3HABATH T'€OMETPHUECKUE (PUTYPBHI HA YEPTEKax,
MOJIENISIX U B PEATbHOM MHUpE, MPUMEHEHHE M3YYEHHBIX CBOWCTB I'€OMETPUYECKUX (UTYP U
bopMyIT IS peIIeHns FTEOMETPUUYECKHX 3a/1a4 U 3a7a4 C MPAKTHUYECKUM COIEPIKaHUEM;

- c(hOpPMHPOBAHHOCTb TMPEACTABICHUI O TIpoLeccax U SIBICHUSIX, HMEIOLINX
BEPOATHOCTHBINA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHUpPE, OCHOBHBIX
MOHATHUSAX 3JIEMEHTAPHOU TEOPUHU BEPOSITHOCTE,



- YMEHHI HAaXOOUTh U OLEHUBATH BEPOSITHOCTU HACTYIUICHUS COOBITUH B IPOCTEHIINX
MPAKTUYECKUX CUTYaLUsIX U OCHOBHBIE XaPAKTEPUCTUKHU CIyYAUHBIX BEJIUYUH,

— BJIAJACHHE HABBIKAMU HCIOJB30BAHMS TOTOBBIX KOMIBIOTEPHBIX NPOTPaMM IIpHU
pelIeHnN 3aaa4.

BrInyckHHK Ha yriay0JieHHOM YPOBHEe HAYYHTCS:

BeimyckHUK ~ HayyuTCcs: AN YCHEINHOrO — NPOAOJDKEHHs — 00pa3oBaHUsl IO
CIELHATIbHOCTSIM, CBSI3aHHBIM C MPUKJIAJHBIM UCIOJb30BAHUEM MAaTEMATUKH.

BBINYCKHUK MONYyYUT BO3MOXHOCTb HAYYUTBHCS: sl OOECHEeUeHHs] BO3MOXKHOCTHU
YCIIEITHOTO MPOAOJDKEHUsT 00pa30oBaHMs MO CHELUATBHOCTSM, CBS3aHHBIM C OCYLIECTBICHHEM
HAYYHOH U UCCIIENOBATEIbCKON NEATENBHOCTH B 0OJACTH MAaTEMATHKH M CMEKHBIX HayK.

1.4. PekomeHayemoe KOJIHYECTBO YACOB HA 0CBOeHHE YUeOHOM THCIUIIHHBI:
MaKCHUMaJIbHOH y4eOHON Harpy3ku oOy4aromerocs 234 yaca, B TOM YHCIIE:
00s13aTeNIbHOM ayJUTOPHOH yueOHOH Harpy3ku obydaromerocst 156 qacos;
CaMOCTOSITENILHOMN paboThl 0OyHaroIIerocs 78 4acos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JAUCHUAIINHBI

2.1. O6bem yueOHOI JMCHUNJIMHBI H BUABI YU4eOHOIl padoThI

Bua yuedHoii padoThI KoanuectBo
4aCcoB
MakcumanbHasi yaeOHas Harpy3ka (BCero) 234
OO0s13aTenbHAst ayIMTOpHAs yueOHasi Harpy3ka 156
B Tom uncne
B (hOpMe MIPAKTHUECKON MOJTOTOBKU 64
nabopaTOpHbIE 3aHSITHS HE
PEAYCMOTPEHO
PaKTHIECCKHUE 3aHATUS 60
KOHTPOJIbHBIE PadOTHI HE
PEAYCMOTPEHO
KypcoBasi pabota (TIpoeKT) HE
PEAYCMOTPEHO
CaMOCTOsITENIbHAS padOTa CTYEHTOB 78
Pemenrie H”HIUBUAYAIbHBIX 3a1aHUN 46
CocraBneHue cipaBOYHOTO MaTepuaia o TemMe 9
H3roToByieHue HATJISITHBIX TOCOOUT 12
IToarotoBka pedepara mo Teme 4
CocrasneHue npe3eHTaunuu 4
CocraBnieHne oT4era o pacuyetHo-rpadudeckoii padore 2
Ilogroroska JOKJIaA0B 3

IIpomeskyTounas arrecranms Gopme Oughghepenyuposanno2o 3auema, SK3amMeHd




2.2. TemaTuyecKunii nnaH un coaep)kaHue yuedbHoM ANCUMNNMHBbI «MaTemaTKa»

HanmeHoBaHue pa3fenoBs U TemM

Temal.l
BBeefgeHue.
[JeictButensHble ynucna. MpubanxeHHble

BblYNC/NEHUA U BbIYNCINTENbHbLIE CPEACTBA.

Tema 1.2,
MHoXecTBa

Tema 1.3.
YpaBHeHUA 1 HepaBeHCTBa NePBOWA U
BTOPOWA CTerneHu

Tema 1.4.

Cogep>xxaHue y4yebHOro martepuana, npaktuyeckume paboTbl n
caMoCcToATeNbHaa paboTa oby4varLmxcs
2
Pasgen 1. Anrebpa
Cofep>xxaHue y4ebHOro matepuana:
1 BsegeHve. O3HakKOMJ/IeHWEe C POJibI0 MaTeMaTUKU B HayKe, TEXHUKE,

9KOHOMWKE, WH(POPMALLMOHHbIX TEXHOMOTUSX W NPaAKTUYECKOU
AeATeNbHOCTH. [ecTBUTENbHbIE ymcna. MpubnnxeHue
AEeACTBUTENbHbIX  4YMCENl  KOHEYHbIMW  AECATUYHBIMW  APO6AMM.

MorpewHoOCTN NPUGINXKEHNIA N BbIYUCIEHWUIA.
MpakTnyeckne 3aHatna Ne 1.Buabl  MHOXeCTB.
MHO>eCcTBamu

Onepauun  Hag

CamocTodATeNbHaa paboTa obydaloWUXCA: pelleHue

3afay

CogepxaHue yyebHOro martepuana:

1 3OnemeHTbl TeOpUM MHOXECTBA. Buabl MHOXeCTBa.

MpakTnyeckne 3aHATMA Ne 2. T[lorpewHocTu

BbIYNCNEHNNA.

CamocTosATeNnbHasA pabota  obyuvatowmxca: lMogrotoBka pedepata Mo

TeMme «OTHOCUTE/IbHAA M abCONOTHAsA MOrPeLLHOCTU

CogepxaHue yyebHOro martepuana:

1 MeToabl pelleHniAi ypaBHEHWIA 1 HEPABEHCTB MepBO U BTOPOI CTENEHM,
MeTOAbl peLueHns nppaLoHanbHbIX YpaBHEHUA N HepaBEeHCTB

MpakTuyeckne 3aHATUA Ne 3. «MeToabl pelleHnidi ypaBHeHWUA w

HepaBeHCTB MepBOl 1 BTOPOM CTENEHU»

MHOUBUAYa/IbHbIX

NPUOANXKEHNA 1

CamocToaTenbHass paboTa 006y4YarLLMXCA: peleHne WHAUBUAYANbHbIX
3afja4y no Teme « PelleHWe YypaBHEHWIA, CUCTEM YypaBHEHWI, HEPaBEHCTB,
CUCTEM HEPABEHCTB».

CofepxxaHue yqe6Horo MaTepuana:

O6beMm
yacoB
3
26

YpoBeHb
OCBOEHUSA
4



CucTeMbl ypaBHEHUI N HEPaBEHCTB C OnpegennTenn BTOPOro v TPETLENO MOPSALKA, UX BblUYUC/IEHNE.

LBYMS NepeMeHHbIMM PeweHne cucteMm [ABYX W Tpex JIMHEAHbIX YpPaBHEHWA MeTOAO0M
1 Kpawmepa.
MpakTuyeckune 3aHATMA Ne 4. .«PelleHne CUCTEM ABYX W TPeX NIMHENHbIX
ypaBHeHUn meTofoM Kpamepa.»
CamocToATeNnbHaa pabota 06ydaroLWMXca: pelleHne UHAUBUAYAbHOTO
3aflaHns «PewleHne cUCTEM ABYX W TpPeX NIUHENHbIX YpaBHEHWUW MeTOoL0M
Kpamepa.»
CocTaBfieHMe CpaBOYHOr0 MaTepuana no HaxoXXAeHU0 onpeaenuTenei.

Pasgen 2 lMNMocnefoBaTe/ibHOCTU U PYHKLMN

Tema 2.1. CopepxXaHue yyebHOro marepmana:
MocneposartensHocTu. Mpegen 1 Ywncnosas nocnef0BaTelbHOCTb. Mpepen nocnenoBaTeIbHOCTU.
nocnefoBaTeNbHOCTH. HaxoxaeHve npejena nocneosaresisHOCTHU.
MpakTnyeckue 3aHATUA Ne 5. HaxoxpgeHue npegena
nocnefoBaTe/IbHOCTH.

CamocTodATeNnbHaa pabota  obydaroLwmxca: oopmiaeHne TBOPUECKOro
oTyeTa no Teme «[pefen nocnegosatefibHOCTU» (NpuaymaTtb 10 YHKUUA 1
BbIYWC/IUTb X NPefenbl)
Tema 2.2. Cofep>xxaHue y4ebHOro matepuana:
Yncnosas yHKUMs. E€ cBOlicTBA M rpadMK 1 Ypcnosas (yHKUMs, eé cnocobbl 3ajaHus W ceoiicTea. [ pacuku
YHKUWIA 1 X NpocTeilune npeobpasoBaHus.

MpakTuyeckne 3aHATMA Ne 6. Mpaduky ¢GYHKUMIA M KX npocTeinue

npeobpasoBaHu.
CamocTosiTeNnbHaa paboTa obyvawuimxcsa: ogopMIeHNe pacyeTHO-
rpajgmyeckoro otyeta no Teme «[1oCTpoeHWe TpauKoB M  UX
npeo6pasoBaHua»
Pa3sgen 3. KopHu, cTeneHn v norapnimeol
Tema 3.1. Cofep>xaHue y4ebHoro matepuana
CreneHb 1 eé cBoiicTBa 1 CreneHb C [AeiCTBUTENbHbIM  MOKasaTeneM W €€  CBOMCTBa.

Mpeobpa3oBaHne N BbIYNCAEHME MOKa3aTe/IbHbIX BbIPaXXeHWIA.

MpakTuyeckne 3aHATUA Ne 7. T[lpeobpasoBaHve W  BblYUCNEHMNE
MoKa3aTeslbHbIX BblpaXKeHWM

12

26



Tema 3.2.
Norapugmel 1 nx ceolicTea

Tema 3.3.
MokasaTenbHad, norapuMmuyeckas u
cTeneHHas (YHKLMKN, UX CBONCTBA U

rpadpukm.

Tema 3.4.
Moka3aTenbHble W norapugmmyeckme
ypaBHEHUSI N HepaBeHCTBaA

CamocTtosaTeNnbHasa pabota  00yyalOLWLMXCA: COCTAB/EHME CMPaBOYHOrO

maTtepuana no reme pasgena.

PelweHne nHAnBMAYanbHbIX 3afay no teMe «CTeneHb 1 e CBOWCTBa»

CopepxaHue yyebHoro marepmana:

1 JNorapugpmbl ¥ ux cBolcTBa. [lpeobpas3oBaHue U BbIYUC/IEHME
NorapuMmUyecKnx BblpaXKeHWIA.

MpakTnyeckne 3aHaATMA Ne 8. [lpeobpasoBaHWe WU  BblYUCEHUE

NnorapuiMmnyYecKnX BblpaxeHW.

CamocTosATeNnbHasa pabota 06y4darLMXCA: COCTAB/EHME CMPaBOYHOIO

maTepuana no Teme pasgena

PeweHne wHAMBMAyanbHbIX 3afady no Teme «[lpeo6bpasoBaHve U

BbIYMC/IEHWE IOrapuMNYECKNX BbIPAXKEHU».

Cofep>xaHue y4ebHoro matepmnana:

1 Tloka3aTenbHaa PYHKUMA WX CBOWCTBa W rpaduku. Jlorapupmuyeckas
(hyHKUMA unX cBolCTBa U rpagmkn. CTeneHHas (PYyHKLMK, UX CBOICTBA U
rpagukm.

MpakTuyeckne 3aHATUA Ne 9. lMocTpoeHue rpauKoB MOKasaTeNbHbIX,

norapuMmUYecKnx U CTeMEHHbIX QPYHKLNIA.

CamocTtosaTenbHasa paboTta 00yyaloLLMXCA: COCTaB/IEHVEe pacyeTHo-

rpajuyeckoro oTyeTa «[locTpoeHne rpaukos noKasaTenbHOM,

NnorapuMMYecKoin n CTeNEeHHON QYHKLNIA»

CocTaB/fieHne cnpaBoYHOro MaTepuana no Teme

Cofep>xaHue y4ebHoro matepmnana:

1 TokasaTenbHble ypaBHeHUs U HepaBeHCTBa. Jlorapumuyeckue
ypaBHEHUS N HepaBeHCTBa.

MpakTuyeckne 3aHATUA Ne 10. [lokasaTefibHble W JlorapupMmnyeckme

ypaBHEHUSA N HepaBeHCTBa N MeTOLbl UX peLLeHns

CamocTofATeNbHasA paboTta 00y4aloLUXCA: pelleHne UHAMBUAYANIbHbIX

3afiay no TeMe «JiorapumMmnYecKme ypaBHeHs U HepaBeHCTBa»

PelleHne mHAMBUAYaNbHLIX 3a4a4y N0 TeMe «MOKa3aTe/lbHble YpaBHEHUSA U

HepaBEHCTBa»

Pasgen 4. TpUroHoMeTpuyecKme PyHKLUN

Tema 4.1.
ToXaeCcTBEHHbIE NMpeobpa3oBaHus

CopepxaHue yqe6Horo MaTepuasna:



Tema 4.2.
CsolicTBa 1 rpaukm
TPUTOHOMETPMUYECKUX (YHKLNI

Tema 4.3.
TPUroHOMETPUYECKUNE YPaBHEHUSA U
HepaBeHCTBa

1 PagnaHHad wmepa yrna. TpPUroOHOMETPUYECKME (MYHKLUKU 4YMC/I0BOIO
aprymeHra.

2 COOTHOWEHMA  MexXay TPUTOHOMETPUYECKUMWU (YHKUMAMU O[HOIO
aprymMeHTa. BbluncneHue 3HayeHuin 1 TOXAECTBEHHbIE Npeobpa3oBaHuns
TPUTOHOMETPUYECKUX BbIPAXKEHWIA.

MpakTuyeckune 3aHATMA Ne 11. BblyMcneHUe 3HaYeHUN U TOXAECTBEHHbIE

npeobpa3oBaHNsA TPUTOHOMETPUYECKNX BbIPKEHWIA.

CamocTtosaTenbHasa pabota o00yyalolWiMXcA:  MNOAroTOBKAa [OK/Iaf0B MO
Teme: «l/ICTOpUA TPUTOHOMETPUIN»

PeweHne wHAMBUAYaNbHbIX 3aflaHU «TOXAECTBEHHbIe MNpeobpasoBaHuma
TPUTOHOMETPUYECKUX BbIPAXKEHUN».

Cofep>xaHue y4ebHOro matepuana:

1 Cs.oiicTBa v rpaikm TPUrOHOMETPUYECKUX (DYHKLMIA

2 [ocTpoeHune rpatkoB TPUTOHOMETPUYECKUX PYHKLINT

MNpakTnyeckne 3aHATUA Nel. [MocTpoeHue rpajukos

TPUTOHOMETPUYECKUX (YHKLNIA

CamocTodaTeNnbHaa pabota obydarowmnxcs:

MogrotoBka AoKnagoB Mo Teme: «O6paTHble TPUTOHOMETPUYECKME

(DYHKLMU»

CocTtaBfieHne npeseHTaunMm no Teme «lpapukym TPUTOHOMETPUYECKUX

hYHKLUA»

CofepxxaHue yyebHoro marepuana:

1 TpuroHomeTpuyeckue ypasBHEHUA N HepaBeHCTBa W MeTOAbl UX
peLueHus.

MpakTnyeckme 3aHATUA Ne 13. TpUroHOMeTpuYeckue ypaBHEHUA W

METOAbl UX peLleHuns

MpakTnyeckne 3aHATUA Ne 14, TpUroHoOMeTpuyeckmne HepaBeHCcTBa

N NN BN



CamocTtosaTenbHasa paborta o06yyaroliMXCA: MNOATOTOBKA [OKNajoB Mo
Teme: «Crnocobbl peleHns TPUrOHOMETPUYECKUX YPaBHEHUIA»

PelwleHne mHAMBUAYaNbHbIX 3afaHWA «TPUTOHOMETPUYECKME YPAaBHEHUS K
HepaBEHCTBa»

Pasgen 5. Hauyana maTemaTuyeckoro aHanusa. udgepeHumansHoe ncumcieHne

Tema 5.1.
MpoussogHasa PyHKUUN

Tema 5.2.
MpunoxeHne NPON3BOAHON ANa
nccnefoBaHMA M MOCTPOeHUSA rpaduka

hyHKUWMIA

CogepxaHue yyebHOro martepuana:

1 TpoussogHas yHKUMUW. INpaBuia BbIYNCIEHUSA NPOU3BOLHbIX.

2 Tabnuua npomsBofHbIX. [paBuna Aud(epeHLUPOBaHUA CNOXHON W
06paTHOI (hyHKUNN.

MpakTnyeckne 3aHATUA Ne 15, MpoussogHas QyHKUMKU, MpaBuna

BbIYMC/IEHNA NPON3BOAHbBIX.

CamocToATeNbHaa paboTa 00yyalLWMXCA: COCTaB/ieHWe CnpaBOYHOIO

maTepuana no Teme pasgena. «CocTaBneHue Tabnauubl NPOU3BOAHbLIX

DYHKUNIA»

CocTaBneHne TBOPYECKOro 3afaHua (npugymatb 10 (yHKUWA W B3ATb OT

HUX NPOU3BOLAHYIO)

CopepxXaHue yyebHOro marepmana:

1 TpusHaku Bo3pacTaHus, yObiBaHWUA U NOCTOSHCTBA PYHKLUUN..

2  JKCTpeMyMbl (hYHKUMW. BbINYKAOCTb M BOTHYTOCTb (DYHKUMIA. Touka
neperunba

MpakTuyeckne 3aHATMA Ne 16. lNpu3Hakm Bo3pacTaHus, yObiBaHUA ©

MOCTOSAHCTBA (PYHKLMIA. DKCTPEMYMbl (DYHKLUKN. BbINYKNOCTb Y BOrHYTOCTb

(yHKUMIiA. Touka nepernba. WccnegoBaHne UM MOCTPOEHUE rpatuka

(hYHKUMIA. Hanbonbliee N HaMMeHbLUIee 3Ha4YeHne PYHKLUUN Ha OTpe3Ke

CamocToATennbHass paboTa o0y4arwLInXCca: COCTaB/EHME OTYeTa

pacyeTHO-rpamyeckoin paboTbl No Teme «lMpuUMeHeHWe NPOU3BOLHON K

NccneaoBaHUO 1 MOCTPOEHUE TPaPMKOB YHKLINA.

PelleHne MHANBUAYaANbHBIX 3aflaHNi No Teme

Pasgen 6. MNMepBoobpasHas N nHTerpan

Tema 6.1.
HeonpeaeneHHblii MHTerpan

Cogep>xxaHune yyebHoro marepuana:
1 TMepBoob6pasHas. HeonpefeneHHbIi UHTErpan n ero CBOMCTBA.
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2 MeToAabl MHTErpUpoBaHUA. HaxoxaeHne HeonpedeneHHOro MHTerpana

MpakTnyeckne 3aHaTus Ne 17. [lepBoobpa3Hasi, HeonpeaeneHHbll
WHTEerpan v ero cBoOMCTBa

CamocTosATeNlbHasA paboTa ob6yyalouwimxca: cocTaB/lieHne TBOPYECKUX
3aflaHuin no Teme « HeonpegeneHHbln wHTerpan» (npugymats 10
WHTErpanoB v penTb nx)

CocTaB/ieH1e CNPaBoOYHOr0 Matepuana rno TemMe pasfena.

Tema 6.2. Cofep>xxaHue y4ebHOro matepuana:
OnpegeneHHbIn nHTerpan 1 OnpepgeneHHbIn MHTerpan n ero CBOMCTBA.

2 BbluucneHue onpefeneHHOro MHTerpana
MpakTnyeckme 3aHATMA Ne 18. BblumcneHue onpefesieHHOro uHrterpana.
MpunoxxeHve onpefeseHHOro MHTErpana 4na peLeHnsa NpakTUYecKnx 3agay
CamocTodaATeNnbHaa paboTa 06yvaloLUXCA: pelleHne WMHAUBUAYANbHbIX
3afla4 no Teme «BbluucneHne naowager MNAOCKUX QUryp ¢ MOMOLLbIO
onpegeneHHoro nHTerpana»
CocTaBfieHne cnNpaBoOYHOro MaTepuana no Teme pasgena.
Pasgen 7. OnemMeHTbl KOMOWMHATOPUKKN, CTaTUCTUKA U TEOPUSA BEPOSITHOCTN.
Tema 7.1. Copep>xaHue y4yebHOro matepuana:
OCHOBHbI€ MOHATUS KOMOUHATOPUKN 1 3nemeHTbl KOMG6UHaTOpWKW. [pefctaBneHne AaHHbIX  (Tabnuubl,
AnarpaMmmebl, rpaukm).
Cob6bITHe, BEPOATHOCTL COObITUA. MpocTeliline BEPOATHOCTHbIE 3a4ayun.
CnoXxeHne 1 YMHOXeHNe BEPOATHOCTEN.
2 OCHOBHble TMOHATME KOMOMHATOPMKK. 3ajaynm Ha MNOACYeT uucna
pasMmeLLeHunii, nepecTaHOBOK, co4yeTaHuii. PewweHune 3agay Ha nepebop
BapnaHTOB. dopmyna 6uHOMa HbloTOHa. Mcnonb3oBaHue
KOMOMHATOPUKMN AN1A nojcyeTa BEPOSATHOCTEN.
CamocTodATeNnbHaa paboTta 00y4darlWMXca: pelleHne WHAUBMAYaANbHbIX
3afjay no Teme «3ajayy Ha MOACYET ymMcna pasMeLLeHWin, nepecTaHOBOK,

coyeTaHunm».
Tema 7.2 CofepxxaHue yyebHOro matepuana
JNIeMEHTbI TEOPUN BEPOATHOCTH 1 CobbiTne, BEPOATHOCTb COOBITUSA.

2 CnoXXeHue N yMHOXeHne BEPOATHOCTEN

N NN B DN

24

N

1



Tema 7.3
MpeacTaBneHne gaHHbIX (Tabnuubl,
auarpammsl, rpagmkm). PelueHne
NnpakTUYyecKmx 3agay ¢ NpMMeHeHNem
BEPOATHOCTHbIX METOA0B CTAaTUCTUKN

CamocTofATeNbHasA paboTta 06y4valoLWMXCA: peleHne WHAMBUAYANIbHbIX
3afay no Teme pasgena «CobbiTMe, BEPOATHOCTb COObLITUA, CNOXEHUe W
YMHOX€EHNEe BEPOSATHOCTEN».

CofepxxaHue yyebHOro martepuana:

1 TlpepctaBneHne  faHHbIX (Tabnuupl, AvarpaMmmebl, rpadpukn),
reHepanbHas COBOKYMHOCTb, BbIOOpPKa, CcpefHee apuPMeTUYecKoe,
MegmnaHa. MoHATMe 0 3afia4yax MaTeMaTUyeckKom CTaTUCTUKW.

MpakTnyeckme 3aHATMA Ne 19. PelleHMe npakTUYeCcKUX 3afady c

NMPUMEHEHNEM BEPOATHOCTHbLIX METOZO0B.

MpakTuyeckne 3aHATMA Ne 20. PelleHne KOMOMHATOPHbLIX 3a4ay

MpakTnyeckne 3aHATMA Ne 21. PelleHne 3agay Ha pasMelleHue,

nepectaHoOBKW, COYeTaHue

CamocTtosaTeNnbHasa paboTa 06y4dalOLUXCA: pelleHne WHAUBUAYaNbHbIX

3aflay no Teme pasfena «leHepasibHas COBOKYMHOCTb, BblI6OpKa, CpefHee

apupMeTNYeCKoe, MefMaHa, MatemaTnyeckas CTaTuCTMKay.

Pa3gen 8. NeomeTpuA. MNpamMbie 1 MIOCKOCTU B MPOCTPaHCTBE

Tema 8.1.
HauyanbHble NOHATUSA CTEPEOMETPUN.
B3anMHOe pacnonoXXeHne nNpsambix u
M0CKOCTEN B NPOCTPaHCTBE

CogfepxxaHue yyebHoro marepuana:

1 AKCUOMbI CTEPEOMETPUM U CIeACTBUA U3 HUX

2 B3auMHOe pacnofiokeHue ABYX MPSAMbIX B MPOCTPAHCTBE. YTON MexXAay
npsAMbIMK. MapannensHocTb MPSAMOM M NAOCKOCTW, NapannenbHOCTb
MIOCKOCTEN. MepneHANKYNAPHOCTb npsMon n Ma0CKOCTH.
MepneHANKYNAP U HaKNOHHaA. Y T0n MeXAy NpsAMOR U NN0CKOCTbIO

MpakTnyeckue 3aHATUA Ne 22. AKCMOMblI CTEPEeOMETPUU 1 CneacTBus u3

HUX, B3aMMHOE pacnosioXXeHne ABYX MPAMbIX B NMPOCTPAHCTBe, Yron Mexay

nNpsMbIMK,  MapannesbHOCTb MNPAMOW M MAOCKOCTW;  .MapaniefibHoCTb

NMIOCKOCTEN, NepneHANKYNSPHOCTL NPAMOR 1 NAOCKOCTU, NeprneHAnKYNsp un

HaK/NOHHasA, Yyron Mexay npsMor 1 naoCKOCTbHO.

CamocTtosiTeNnbHas paboTa 06y4vatoLMXCA: COCTaB/eHNe Mpe3eHTauuii no
TemaM «AKCWOMbl CTEpeoMeTpun W CneacTeua U3 HUX», «BsanmHoe
pacnosioXXeHne ABYX NPSAMbIX B MPOCTPAHCTBE»; «YTON MeXAy MPSMbIMU;
«MapannenbHOCTb NPAMOWA W MNOCKOCTW, NapaniefisHoCTb M0CKOCTel»;
«lMepneHAMKYNSApHOCTb NPAMON U MNNOCKOCTUY;

«MepneHAnKYNAp 1 HaKNOHHaA»; «YT0N MeXAy NPAMOWA U NIOCKOCTbIO»
PeweHne nHAMBUAYaNbHbIX 3a4ay No TeMe pasjena
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Tema 8.2.
[ByrpaHHbIe yribl

Tema 9.1.
MHororpaHHuKu

Tema 9.2.
Tena BpalleHus

Paspgen 9.

CogepxaHue yyebHOro martepuana:
1 [BYyrpaHHbIA yron. ¥Yron Mexgay naocKoCcTamu.

2 TMepneHAMKYNApPHOCTb ABYX NJIOCKOCTEN.

MpakTnyeckne 3aHaTMa Ne 23. [BYrpaHHbIA yroni, Yron Mexay

NA0CKOCTAMU

CamocTodATeNnbHaa paboTa ob6y4darolmMxca: MNOAroToBKa pedepara no

Temam «[4BYyrpaHHbIi yron»; «Yron Mexay N0CKOCTAMU»;

«lMepneHanKynApHOCTb ABYX M/IOCKOCTEN.

[TeomeTpuyecKue Tena u NoBepxHoCcTn

CofepxxaHue yyebHoOro marepuana:

1 TloHATME O reoMeTPUYECKOM Tese U ero NoBepxXHOoCTU. MHOTOrpaHHUKN.

2 Mpusma. Mapannenenunes v ero cBOCTBa

3 lMupamunga

MpakTuyeckune 3aHATUA Ne 24. Mpusma, napannenenunes n ero CBOMCTBaA.

MNMupamnga

CamocTtosATeNbHass paboTta o00yYaloWMXCHA: W3roTOBNEHUE HarnsgHbIX

noco6uii «CosgaHne mogenei npuamel, napannenenunega, nupamuabi»

CogfepxxaHue yyebHoOro martepuana:

1 [loBepxHOCTb BpalleHUa. Teno BpalleHus.

2  UwnnuHgp v KoHyc. LWap v ciepa. B3aumHoe pacnosioxXeHune njaocKocTu
N Wwapa.

MpakTuyeckune 3aHATMA Ne 25. LlMINHAP U KOHYC, Wap u ciepa, B3avuMHoe

pacnonoXeHue MJOCKOCTM W Liapa.

CamocTosATeNbHass paboTa o060y4alWMXCcA: W3rOTOBMEHUE HarnsgHbIX

nocobuit «CosgaHne mogenen UnamHapa, KoHyca.»

Pasgen 10. M3mepeHua B reomeTpun. O6bemMbl 1 NaowagM NOBEePXHOCTEN FeOMETPUYECKUX TeN

Tema 10.1.

rMnowaan NOBEepPXHOCTEN

CofaeprkaHue y4e6HOro matepuana

1 Tlnowasfb NOBEPXHOCTU reoMeTpuYecKoro Tena. rfaowanm noBepxHocTH
npu3mbl, NUpamMmuisbl,

2 Tlnowann NoBepXHOCTU LUAMHAPA, KOHYCa, Liapa.

MpakTnyeckne 3aHaTma Ne 26. .[ljowagm NOBEPXHOCTU  MPU3MbI,

nupaMmujbl, Naowann noBepxXHOCTU LUANHAPA, KOHYCa, Lapa.
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Tema 10.2.
O6beMbl reOMETPUYECKUX TeN

CamocTtosATeNnbHass paboTa 06y4daloLUXCA: peleHne WHAUBUAYANbHbIX
3afjay no Teme pasgena

Copep>aHue yyebHoro martepmana:

1 OO6bem reomMeTpuyeckoro Tena.

2 O6beM nNpusMbl, NUpaMmuisbl,

3 OO6bem NpAMOro Kpyroeoro unnnHapa .O6bem KOHyca, Liapa.
MpakTuyeckne 3aHATMA Ne 27. O6bem nNpusMbl, NUpamuabl, MPSMOro
KPYroBoro uuanHapa n KoHyca, Liapa.

CamocTodaATeNnbHasa paboTta o00y4alwUlMXCHA: COCTaBAeHWe Tabnuubl CO
CNpaBOYHbLIM MaTepmanom no hopmynam 06bEMOB ¥ NAOLLAAEN.
N3roToBneHne MakeToB 1 pa3BepTOK reoMeTpuYeckmnx guryp.

Pa3gen 11. BeKTopbl U KOOPAUHATbI

Tema 11.1.
BeKTOpbl Ha NOCKOCTU U B MPOCTPAHCTBE.

Tema 12.1
TekcToBag 3agaya

Bcero:

Cogaep>xaHue yue6HOro matepuana

1 BekTopbl Ha NIOCKOCTU M B MPOCTPAHCTBE

2 [1pAaMoOyrofibHble CUCTEMbl KOOPAMHAT Ha M/IOCKOCTH

3 [psAMOYrofibHble CUCTeMbl KOOPAUHAT B MpOCTpaHcTBe. [elcTBUA Haf
BEKTOpPaMMU.

MpakTuyeckue 3aHATUA Ne 28. [leiicTBUS Haf BEKTOpaMu: [/IMHA BEKTOPA,

CyMMa BEKTOpPOB, pPasHOCTb BEKTOPOB, YMHOXEHWe BeKTopa Ha 4ucho,

CKansapHoe npov3sefieHne BEKTOPOB. Y TO/ MeXAY BEKTOpamMu.

CamocTodATeNnbHaa pabota obydalownxca: pelleHne WHAUBMAYaNbHbIX

3afa4 no teme «BeKTOpbl Ha NMJIOCKOCTU U B NPOCTPAHCTBEY.

Cofep>xxaHue yyebHOro martepuana:

1 PeweHne TEKCTOBbIX 3aia4y Ha ABUXXEHME N COBMECTHYHO paboTy

2 Pacuet cTOMMOCTM MOKYNOK,

3 Ha BbluMcC/ieHMe NPOLEHTOB M BKIaJ0B, KPeAUTOB N MMOTEK
MpakTnyeckune 3aHATNA Ne 29. PellleHne TEKCTOBbIX 3a4ay Ha ABUXEHUe U
COBMECTHYIO paboTy

MpakTunyeckune 3aHATMA Ne 30. PelleHMe npakTMYeCKMX 3aja4 Ha pacyer
CTOMMOCTW MOKYMNOK

CamocTodaTeNnbHaa paboTa 06y4vatoLLMXCA: peleHne NHAUBUAYaNbHbIX
3aflay no TeMe «TeKkcToBble 3agayun. Buabl 3agay. Cnocobbl pelweHms.»
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3. YCJIOBUSI PEAJIN3AIIMU TPOT'PAMMBI YUEBHOUM U CHUILTAHBI

3.1. TpeGoBaHHs K MATEPHAJIBHO-TEXHHYECKOMY 00eCneuYeHUI0

Peanmzaums mporpamMmbl yueOHOW OUCUMIUIMHBI TpeOyer Hanmnumus yueOHOro kaOmHeTa
MATEMATHKH.

OGopynoBanue yueOHOro KaduHera:

- KOMIUIEKT y4eOHO-METOOUYECKOH MOKyMeHTannu (yueOHMKH W y4eOHble MocoOwus,
KapTOUYKH 33JJaHHS, TECTHI),

- HarJsiiHbIe ocoOus (TUTaKaThl, JEMOHCTPALIIOHHBIE CTEHABI, MAKETHI),

TexHnuyeckue cpeacTsa 00y4eHHUs

MYJIBTUMEIUIHBIA KOMILIEKC,

pOrpaMMHOe OOecTieueHHe,

BUACOPHIBMBI, KHHO(UIBMBI,

TEJIEBHU30D,

BUJICOMAarHUTO(OH.

3.2. UudopmanuonHoe obecrieueHue 00y deHHst

Ilepeuenn PEKOMEHYyeMbIX y4eOHBIX H3AAHHH, HNHTepHeT-pecypcos,

AOMOJIHHUTEJIbHOH JIHTEPATYPHI

OCHOBHBIE HCTOYHUKHU:

1. Bapaymkun B.B., Ilpokopber A.A. MaremaTtuka. OJIEMEHTBl 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 (0bur.) (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 (MIH®PA-M, online)

2. Marematnka: anreOpa M Hayaja MaTe€MaTUYECKOTO AaHallu3a, TIE€OMETPHSL.
Ieomerpust. 10-11 xmaccer: yued. nmnst obmeoOpaszoBaT. opraHusauuii: 0a30BBIA W yriyOl.
Yposuu /[J1.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap.]-5-e m3a. — M.: Ilpocserienne,
2018.-255c¢.: mn.- (MI'Y -tikone). ISBN 978-5-09-053287-7

JIOTIOTHUTENBHBIE HCTOYHHKH:

3. Amumos II.A. m ap. Maremaruka: anreOpa ¥ Hadalla MaTEMaTHYECKOTO
aHanu3a, reomerpusi. AnreOpa W Hauyalla MaTeMaTH4Yeckoro aHaiu3a (0a30BbIA U
yraybnennsiit ypoBan).10-11 kiaaccel. — M., 2018.

4. Atanacsn JI.C.,byty3os B.®. Kanomues C. b. u ap. Maremartuka: anredpa
U Havajia MaTeMaTudeckoro aHainusa. ['eomerpus. ['eomerpus (6a30BbIil U yrayOneHHBIN
ypoBaH). 10-11 kjmaccel. — M., 2018.

5. bamMakos M. M. MaremaTnka: yueOHUK U CTYI. YUPEKIASHUN Cpen.mpod.
obpazosanusi. — M., 2018.
6. bammakos M. HW. Marematuka. COopHUK 3amady  npoUIBbHON

HAIMpPaBJIEHHOCTH: y4eb.mocobue aust CTyA. ydpeskaeHwil cpen. mpod. obpaszoBaHus. —
M., 2019.

7. bamMvakos M. HW. Maremaruka. 3amaynuk: yded.mocobue nans CTYy.
yupexneHu cpen. npod. obpazosanus. — M., 2018.

8. bammakos M.HU. MaTtemartuka (6a3oBeiii ypoBens). 10 kmacc. — M., 2019.

9. bammakos M.U.Maremartuka (6a30Beiii yposens). 11 knacc. — M., 2019,

10. bammakos M.U. Anrebpa u Havyana aHanu3a, reomerpusi. 10 xkmacc. — M.,
2017.

11.  bammakoBM. HU. Maremaruka (6a3oBbiii ypoBenb). 10 kmacc. COopHHK

3aga4; yued.mocobue. — M., 2018.
12.  bammakoB M. M. Maremaruka (6a3oBwiii ypoBeHb). 11 kmacc. COopHHK
3aga4; yued.mocobue. — M., 2016.
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13. lyces B.A., 'puropbe C.I., MBonrnHa C.B. MaTtematuka ana npodeccui
M cneynmanbHOCTEM  COUMasbHO-3KOHOMUYECKOTro npounsd: y4dyebHUK Ans  CTyq
yupexaeHuii cpeg.npod. obpasosaHus. — M., 2016

14. Konarnn KO.M., TkaueBsa M.B, ®egeposa H.E. n gp. Matematuka: anrebpa
M Hayana MmaTemaTM4yeckoro aHanusa. Anrebpa m Hayana MaTemMaTM4YeCcKOro aHanmsa
(6a3o0BbIn M yrnyb6neHHbln ypoBHK). 10 knacc / nog pea. A.b. XXumxyeHko. — M., 2016.

15. Konarun KO.M., Tkauesa M.B., ®egeposa H.E. n gp. Matematuka: anrebpa
M Hayana maTemaTM4yeckoro aHanmsa. Anrebpa u Havana MareMaTU4YeCKOro aHanmsa
(6a30BbIn 1 yrnybneHHbli ypoBHK). 11 knacc / nog pea. A.b. XXuxueHko. — M., 2016.

NHTepHeT-pecypchl

1 www.fcior.edu.ru(MHpopmaLOHHbIE,  TPEHWPOBOYHbIE M  KOHTPOJIbHbIE
marepuanbl).

2. www.school-collection.edu.ru(EgnHas Konnekuun uUUGPOBLIX 00pa30BaTENbHbIX

pecypcos).
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSA YUEEHOM

JUCUUILIAHBI

OOpasoBaTenbHOE YUYPEKACHHE, Peau3yrollee MOATOTOBKY MO y4eOHOW TUCITUILINHE
MaTeMaTHKa, OOeCreynBaeT OpPraHM3aLMI W TPOBENEHHE NPOMEXKYTOYHOH AaTrTecTalud Hu
TEKYIIEr0 KOHTPOJISI MHAUBUAYAJIbHBIX 00Pa30BATENbHBIX TOCTHKEHUH — JEMOHCTPHPYEMBIX
00y4aroIUMHUCS, YMEHUH 1 3HAHUH.

KoHTpoub H o11eHKa OCYIIECTBISIETCS IPEOIABATENEM B MPOLIECCE MPOBEACHHS YIeOHBIX
3aHATUH, TECTHPOBAHUS, & TAK)KE BBIMOJHEHHS 00y IIMMHUCS HHIUBUAYAIbHBIX 3a1aHHUH.

PesyabTaTnl 00yyeHus
(ocBOeHHbIE YMEHHS,
YCBOEHHbIE 3HAHHUS)

DopMBbI H METOABI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB
o0yueHust

JIHYHOCTHBIE:
- c(OpMUPOBAHHOCTH

IpeaCcTaBIeHUN o |- OmnpenensiTe 3HauUe€HHE MaTeMaTUKU B Hayke, TEXHHUKE,
MaTeMaTuke KaK | 5KOHOMHKE, WH()OPMALMOHHBIX TEXHOJOTHSIX W MPAKTHYECKOH
YHUBEPCAJIbHOM s3bIKE | AesaTenpHOCTU. - OmnpenenaTs LeIM W 3aJadd  HU3Y4YEeHMUs
HayKH, cpeactee | MaTeMaTuku npu ocBoeHnu npodeccnii CIIO u cnenuanbHOCTEH
MonenupoBanus sieineHuit u | CIIO.

IIPOLIECCOB, uaesx u | [IncbMeHHast KOHTPOJIbHAS PadoTa, TECTHPOBAHNE

MCTOOAaX MaTCMaTUKH,

- IIOHUMAaHHE€ 3HAYUMOCTU
MATEMATUKNU [JiI HAYyYHO-

TEeXHUYECKOrO0  Iporpecca,
c(OpPMUPOBAHHOCTH
OTHOIIICHHUA K MaTeMaTUKeE
KaK K qacTu
oO0I1eueI0BeYeCcKOoM
KYJIBTYPBI qepes
3HAKOMCTBO C HCTOpHEN
pPa3BUTHA MAaTEMATHKH,
3BOJIFOLIUEI

MaTeMaTH4YeCKUX HUJIeil;

- OnpenensTe 3HA4YeHHWE MATEeMAaTUKH B HAyKe, TEXHHKE,
SKOHOMHKE, HH(POPMALMOHHBIX TEXHOJOTHAX W NPAKTHYECKOH
IESATEIbHOCTH. -

- HWsywarp wWCTOpHIO pPa3BUTHS KOMOWHATOPUKH, TEOPHHU
BEPOSITHOCTEH M CTAaTHCTUKU M HUX POJb B PAa3JIMYHBIX cepax
YeJI0BEUECKON JKU3HEACSTENbHOCTH.

- BemonsaTh apudmMeTnueckue NeicTBUS Hal YUCIaMU, HAXOIUTh
NpUONMKEHHBIE  3HAYEHHWs  BEJUYUH U T[OTPELIHOCTEH
BBIYUCIIEHNH (a0CONMIOTHOH W OTHOCHTENBHOH), CpaBHHUBATH
YHCJIOBBIX BBIPAKEHHI

IMucbMeHHast KOHTpOJIbHAS padoTa,

OTYET 1O TMPOAETAHHON BHEAYIUTOPHOU
pabore.

CaMOCTOSATENBHON

- pa3BUTHE JIOTHYECKOI'O
MBILIICHUS,
MPOCTPAHCTBEHHOTO
BOOOpaKEHUS,
AJIrOPUTMHUYECKON
KYJIbTYpbl,  KPUTUYHOCTH
MBILUIEHUs] Ha  YPOBHE,
HEOOXOIMMOM st
Oynyuieit
npoheCCUOHATTbHON
IesTeIbHOCTH, st
NPONIOJKEHUST 00pa30BaHUs
U camoo0Opa3oBaHUs

OnpenensTe neny 1 3aa44 U3y4eHUsT MAaTEMAaTUKN TIPU OCBOSHHUHU
npodeccuii CI1O u cneunanpHocTelt CIIO.

- IlpencraBnsiTe B3aUMHOE PACIIOJIOKEHHE MPSIMBIX, MPSMBIX U
TUIOCKOCTEH, NBYX IUIOCKOCTEH B MPOCTPAHCTBE, NPUMEHEHHE
TEOPETHUYECKOr0o OOOCHOBAHMSI PACIONIOKEHUsI NaHHBIX (QUTYp B
NPaKTUYECKON U MPOoQeCCHOHATBHON 1eATEIbHOCTH,

- JIeMOHCTPHPOBATh QJTOPUTMbI PEIICHHS IOKA3aTeNbHBIX,
TPUTOHOMETPHUYECKUX YPAaBHEHUH 1 HEPABEHCTB;

- OCBOUTD ANTOPUTMBI UCCIIEAOBAHUS (DYHKIIHH;

- OBnazmeTp NPOLECCOM TIOCTPOCHUS TpauKOB
OCYILIECTBIIEHHE FTAPMOHNYECKHX KoJjieOaHH rpaduKoB,
- OcBOUTh aNrOpuTM UCCIENOBaHUA (PYHKIMU C TOMOIIBIO
MIPOU3BOAHOM;

- OCBOUTH AJTOPUTM HAXOXKACHHE HAUOOJNBIIETO M HAMMEHBIIETO
3HaueHHs! (PYHKIIMH Ha OTPE3Ke.

-[IpumenATs  MaTeMaTH4YeCKHME€  METOABl Ui PELICHUs
COIEPIKATENbHBIX 3a7ad W3 pa3iM4yHbIX o0jacTell Hayku U

dyHKLMY,
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npakTukd. HHTepnpeTupoBate pe3yJbTara,
OrpaHUYCHUHN
3ammra pedeparoB, KOMIBIOTEPHOE TECTUPOBAHHE

y4e€T peajbHbIX

- OBJIAJICHIIE
MaTeMaTHYeCKUMH
3HaHUSIMU U YMEHHSIMH,
HEOOXOIUMBIMHA B
IMOBCETHEBHOMN KU3HU, HJIS
OCBOGHUS CMEXKHBIX
€CTECTBEHHO-HayYHbIX
JTUCIIAIIIINH W JTUCIUILIINH

poheCCUOHATTLHOTO
UKJa, IS TOJNy4YeHUs
obpazoBaHusi B 00JaCTsIX,
He TpeOyromux
yriyOaeHHON
MaTeMaTHYECKOM
MOJITOTOBKHY,;

- OcBouTh HIEW paCIIUPEHUs] MOHATHUS O YHUCIE Kak criocoda
MOCTPOSHHUsT HOBOTO MATEMAaTHYECKOrO ammapara il peLIeHHs
MPAaKTUYECKHX 3a/1a4 U BHYTPEHHUX 3a1a4 MaTEMATHKH;
-BeinmonHaTh apudmerndeckie NeHCTBUS Hall YUCIAMH, HAXOIUTh
npUONMKEHHBIE  3HAYEHWs  BEJMYMH W [OTPELIHOCTEH
BbIUMCIeHU (aOCOMOTHOW ¥ OTHOCUTENBHOH), CpaBHUBATH
YHCJIOBBIE BBIPAKEHUS

-Haxonuth 3HaueHHs CTENEHM, UCTIOJB3YS MPH HEOOXOTUMOCTH
UHCTPYMEHTAJIbHBIE CPEICTBA

-[IpeoOpa3oBriBaTE 4MCIOBBIE U OyKBEHHBIE
COZEPIKALINX CTETIEHH, MPUMEHSST CBOHCTBA
-BeimonHsaTh npeobpa3oBaHus BEIPAKEHUH, TPUMEHSTH (HOPMYJIBL,
CBSI3aHHBIE CO CBOWCTBAMH CTETEHeH u oraprdmos

-U300paxaTh yribl BpameHUs: Ha OKPY)KHOCTH, COOTHECTH
BEJIMYMHBI yIJIa C ero pacrnosokeHneM -O3HaAaKOMHTBCS C
MOHATHEM Trpaduka, ONpenensiTb NPUHAMJIEKHOCTH TOUYKU
rpaduky GyHKIHH.

-Omnpenenaty no (Gopmysie MpOCTeHIIe 3aBUCUMOCTH, BHIA €€
rpaduka. Beipaxare mo ¢opMmylie OnHY TNEPEMEHHYI dYepe3
ApyTHe.

-O3HaKOMHUTBCSI € onpeaeneHHeM (QYHKUUH, CHOPMYIHPOBATH
ero. Haxomguth oOnactu ompeneneHuss W o0NacTH 3HAYSHHN
byHKIIUN

-O3HaKOMUTBCS ¢ IpUMepaMu (PyHKLHMOHAJIBHBIX 3aBHCUMOCTEH B
peanbHBIX MPOLIECCaxX U3 CMEKHBIX JTUCIUILIFH

-CocraButh BHABI (QYHKIHUHA IO JAHHOMY YCIOBHIO, peIlaTh
3a/a4i Ha SKCTPEMYM.

-BeimonHsaTh nmpeobpazosanus rpaduka QyHKIHH

-Beruncnsare  3HaueHWs: (QYHKUUM 1O 3HAYSHHWIO apryMeHTa.
OmnpenensiTe MOJOXKEHHS TOUKH Ha TpaduKe Mo ee KOOPAHHATAM U
Ha000pOT.

-O3HaKOMHUTBCSI C TIOHATHEM TaPMOHHUYECKUX KoseOaHud u
npUMepaMu  TapMOHUYECKHMX  KojieOaHWil  J[jsl  ONUCAHMSA
NPOIECCOB B (PU3MKE U IPYTUX OOIACTAX 3HAHMUS.

- YMeTh MOHMMaTh U HCIIOJNBb30BaTh MAaTeMaTHUECKUE CPENCTBa
HArIIHOCTH (TpaduKy, quarpaMmel, TaOJIUIbL, CXEMbI U JIP.) IUIs
WUTFOCTPALMH, HHTEPIIPETALINH, apTyMEHTALINY,

- IlpumeHATP MEXaHWYECKM U TE€OMETPUYECKUN  CMBICI
MPOM3BOJHON Ha NMPUMEPE BBIUUCIATH MCHOBEHHYIO CKOPOCTH U
yII0BOH KO3 HUIMEHT KacaTeIbHOM.

-IIpuMeHATh MPOW3BOAHYIO AJIS PEIISHHs 3a7ad Ha HaXOXKICHHE
HanOOJbIIErO, HAMMEHBINEro 3HAYEHWs M Ha HAXOXKICHHE
JKCTpPEMyMa

-Pemarp 3amaum Ha TpUMEHEHHWE HHTErpajia Uil BBIYHCICHUS
(bu3NUECKUX BETMUNH H TUIOIAAEH

-Pemarp ypaBHEHUS ¢ MPUMEHEHUEM BCEX MPHEMOB (Pa3IOKEHUs

BbIPaKCHUS,
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Ha MHOJKUTEJH, BBEACHUs HOBBIX HEM3BECTHBIX, IOJCTaHOBKH,
rpapUIeCKOro MeTo/a).

-Pemate cucrem ypaBHeHHUH C TPUMEHEHHUEM Pa3IM4YHbIX
CI1I0cO00B.

- Pemate HepaBeHCTBA C HCIIOJNIb30BAaHHE CBOWCTB U TpadukoB
¢yHkumii. PemaTte HepaBeHCTBA M CHCTEMBl HEPABEHCTB C
NPUMEHEHUEM Pa3JIMYHBIX CITOCOOO0B.

-IIlpumMeHsaATe  MaTemMaTU4yeCKU€  METOAbl  JUIsI  pEeLIeHUs
COIEpIKATENbHBIX 3a7ad W3 pa3jIMyHbIX oOjacTeldl HAykKH W
npakTuku. MHTeprnpeTupoBath pe3ynbTaTbl C YUETOM peajbHbIX
OrpaHUYCHUHN

-[IpumenaTy  mpaBmiga  KOMOWMHATOPUKH  TPU  PELISHHUH
KOMOWHATOPHBIX 3a/1a4.

-IIpeacraBnATh B3aUMHOIO PACHOJIOXKEHUS] MPSMBIX, MPSIMBIX U
IJIOCKOCTEH, [BYX IUIOCKOCTEH B MPOCTPAHCTBE, IPUMEHSTH
TeopeTHyecKre OOOCHOBAaHUSI PACIOJOXKEHHUs NaHHBIX (UTYD B
NPaKTUYECKOH U MPOQeCCHOHATBHON 1eATEIbHOCTH,

- M3obpaxarh Ha pPHUCYHKax W KOHCTPYHPOBATh HAa MOJAEISIX
NEPNEeHIUKYIAPOB M  HAKJIOHHBIX K IUIOCKOCTH, IMpPSMBIX,
MapajuIeIbHbIX MIOCKOCTEH, YITIOB MEXKAY MPSIMOMN U INIOCKOCTBIO
1 000CHOBaHHUE MMOCTPOSHHSI.

-Pemate 3a1a4 Ha BEIMUCIEHNE T€OMETPUIECKUX BEJIUYHH.

- OnuceIBaTh PacCTOSIHUSL OT TOYKHU /10 MJIOCKOCTH, OT MPSMOH 10
MJIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXIY CKPELIUBAIOLINMUCS
NPSIMBIMU, MEKIY POU3BOJIBHBIME (PUTYPaMHU B IIPOCTPAHCTBE.
-ApryMeHTHpPOBaTh CBOU CYXKJE€HHS O B3aUMHOM pPaclOJOXKEHUU
MPOCTPAHCTBEHHBIX QUTYP

- OmnuceiBaTb U XapakTepuU3OBaThb  pas3jIUYHble  BUJbI
MHOT'OIPaHHUKOB, NIEPEUUCTIATh UX SJIEMEHTHI U CBOMCTBA.
-U300paxaTh MHOTOTPAaHHUKHA W BBINOJHATH MOCTPOSHHS Ha
H300pKEHMSIX 1 MOJIEISIX MHOTOIDAHHUKOB.

-IlpumensaTe CBOWCTBA CHUMMETPUM IIpPU pELIEHUH 3a4ad.
Ucnonrp3oBath npuoOpeTeHHbIE 3HAHUS ST HCCIECAOBAHUS H
MOJZIEJINPOBAHUS HECJIOXKHBIX 3aa4.

-XapakTepu3oBaTh U U300pakaTh TeJa BPALISHHs, HX Pa3BEPTKH,
CeYeHusl.

-Pemate 3agaun Ha MOCTPOEHHE CEUEHUMN, BBIMHUCICHUE MJIMH,
PacCTOSHUH, YIJIOB, MJIOIIAAEH

-Pemarp 3amaun Ha mpuMeHeHHe (HOPMYJT BBIUHCICHUS 0OBEMOB
MIPOCTPAHCTBEHHBIX TEIL.

- Pemartp 3amaun Ha BBIMUCJIEHHE IUIOLIAAEH MOBEPXHOCTEH
MHOTOTPaHHMKOB U TeJ BpallleHHUs.

- Nsyuarp nexkapTOBYK) CHUCTEMY KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOUTH MO 3aJaHHBIM KOOPAWHATAM TOYEK U IUIOCKOCTEW,
HaXOAMUTb KOOPAUHAT TOUEK

Pemenne 3a0a4 Ha MPaAKTUYECKOM 3aHITUH, TECTHPOBAHNE

- T'OTOBHOCTD nu
CrOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
camMoo0pa3oBaHUIO, Ha

MPOTSIKEHUU BCEH KU3HU,
CO3HATEJbHOE OTHOLIEHUE K

-Pa3zBuBaTh MOpasbHOE CO3HAHHE M KOMIIETEHTHOCTH B PEIICHUN
MOpaJbHBIX TpOOJEM Ha OCHOBE JIMYHOCTHOTO  BbIOOPA,
(dopMupoBaHHE HPABCTBEHHBIX YYBCTB M  HPaBCTBEHHOI'O
MOBEIEHHsI, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHS K
COOCTBEHHBIM MOCTYIIKAM,;

- O3HAKOMHTBCS C LEIIMH M 3a7a4aMd H3YYeHUS MATeMaTHKH
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HEMPEPBIBHOMY

00pa30BaHUIO KAaK YCIOBHIO

YCIEIIHON
npo¢heCCUOHATTbHON
o0IIecTBeHHOH
NeSITeIbHOCTH;

u

npu ocBoernu npodeccuii CI10 u cneunanbuocreit CI10

- BeimonHUTh apudmMeTnyueckre NeCcTBUS HAall YUCIAMHU, COYeTast
YCTHBIEC U THCbMEHHBIE TPHEMBI.

Haxonute npubnukeHHBbIE 3HAUEHUS] BEJMYUH M MOTPEITHOCTEH
BbuMCIeHU (aOCONIOTHOH W OTHOCUTENBHOH), CpaBHEHHE
YHCJIOBBIX BBIPAKEHH.

-Haxonuts omubok B nmpeoOpa3zoBaHMsIX W BBIYUCICHUSIX
-BeimonHaATe pacuersl mo (opMysiaM, CONEPKAIIUM PaTUuKabI,
OCYILIECTBIISAST HEOOXOMUMBIE TTIOICTAHOBKH U NIPE0OPa30OBAHHSI.
-OnpenensaTb paBHOCHIBHOCTH BBIPAKEHUH C paguKaIaMu
-[IpeoOpa3oBbIBaTE  YHCIOBBIE U OyKBEHHBIC BBIPAKECHHS,
CoZepIKalfe CTENeHH, MPUMEHSST CBOHCTBA

-IIpuMmenATs NOHATHA NEPEMEHHON, NPHUMEPOB 3aBUCUMOCTEH
MEXKAY NePEMEHHBIMH.

-IlpumensaTh MOHATHS rpaduKa, ONPENETICHUs MPUHAICKHOCTH
TOUKU IpauKy GyHKIHIH.

-Omnpenenaty no (opmylie MpOCTEHIIe 3aBUCUMOCTH, BHIA €€
rpaduka. BeipaskeHue 1o ¢Gopmysie OOHONW MEepeMEeHHOU uepes
ApyTHe.

-DopMyIHPOBATh ONpPeNeIeHUs] PYHKLIUH.

-Haxonuts obnactu onpeneneHust 1 00NacTH 3HaYSHUH PYHKITUU
-[IpuBoaute mnpuUMepbl (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCaxX U3 CMEKHBIX JUCIIUILIINH

-3HaTh TOHATHS TpaduKa, ONMPENeNsATh MPHUHAMIEKHOCTH TOUKU
rpaduky GyHKIHH.

-Omnpenenaty no (opmylsie MpPOCTEHIIe 3aBUCUMOCTH, BHIA €€
rpaduka. Beipakate 10 ¢opmysie OFHOU MEepeMEeHHOU uepes
ApyTHe.

-Beruncnsare 3HadeHus — (PyHKUMHA O 3HAYEHUIO apryMeHTa.
OnpenensTe TOJOXKEHUS TOUKH Ha rpaduke 1Mo ee KOOpIuHATaM
1 Ha00OpOT.

- Hcnonp3oBaTh  TMOHATHUS TaPMOHHYECKOro KoyebaHus W
NPUMEPOB TAPMOHMYECKUX KOJEOaHMH I OMUCAHMS MPOLIECCOB
B (pU3MKE U APYrux 00JIaCTAX 3HAHMUS.

-PacriosHaBaTh Ha uepTexkax W MOAENSAX PA3IMYHBIX CIIy4aeB
B3aHUMHOIO  PACIOJIOKEHHUS NPSIMBIX U TUIOCKOCTEH,
apryMEHTHPOBAHUE CBOMX CY KIEHHI

-[IpuMeHAT, TPU3HAKKM H CBOWCTBA PACIOJIOKEHHS NPSMBIX U
MJIOCKOCTEN MPU PELICHUH 3a4a4.

-U300paxxaTh Ha PUCYHKaX M KOHCTPYMPOBAaTh Ha MOIEIAX
NEPNEHANKYISAPOB M HAKJIOHHBIX K IIJIOCKOCTH, TMPSIMBIX,
NapaUIeNIbHBIX TUIOCKOCTEH, YIIIOB MEXIY MPSIMON U TIIOCKOCTBIO
1 000CHOBaHHUE MMOCTPOSHHSI.

-Pemarp 3a1aun Ha BBIMUCICHHE T€OMETPHUUECKUX BEIIMUHMH.
-OmnpenenaTb ¥ BBIUUCIATh PACCTOSIHUSA B IPOCTPAHCTBE.
-O3HaKOMHUTBCS C TOHSITHEM MapaJlJIeIbHOTO NMPOEKTUPOBAHUS U
€ro CBOMCTBaMH.

-Onucanue 51 XapaKTEepUCTUKA Pa3IMYHBIX BUJIOB
MHOT'OIPaHHUKOB, NEPEUUCIIATh UX 3JIEMEHTBl U CBOWMCTBA
-XapakTepu3oBaTh U  m300paxarb CEYeHMs, Pa3BEPTKH

MHOTOTPaHHMKOB, BBIYMCIISATD IUIOIIAAN MTOBEPXHOCTEN.
-O3HakoMiIeHHe C BHJAMU CHMMETPUNH B IPOCTPAHCTBE,
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(bopMyJIUpOBaHKE OIpPEeNeNeHU U CBOWCTB. XapaKTepPUCTHKA
CUMMETPHUH TeJ BPALEHUsI © MHOTOTPAaHHUKOB.

-IIpumensATs CBONCTB CUMMETPHUU IIPU PELIEHUHN 33134
-O3HaKOMHUTBCSI C BHJAMH TeJl BpamleHus, GopMynnpoBaTh UX
ONpeAesIeHUs] CBOMCTB.

- XapaxTepuctuka 1 u300paskeHue TeJl BPALICHUs, UX PA3BEPTKH,
CeYeHUsl.

- 3HAaKOMHTBCS C MOHATUSMH TUIOIAAN B 00beMa, aKCHOMaMU U
CBONCTBaMH.

- Uzydate TeopeM O BBIMHCICHUU OOBEMOB MPOCTPAHCTBEHHBIX
TEJN, pelleHHe 3a7ad Ha MNpUMEHEHUe (POPMyJT BBIYHCICHHS
o0bemMoB. M3yuate QopMmyn ansd  BBMHCICHHA IUIOMIAACH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPALEHU.

- O3HAaKOMUTBCSI € METOJIOM BBIMUCIICHUs IUIOMAAN TOBEPXHOCTH
ceprl. Pemars 3a1aun  Ha BBIYHCIIEHHE IUIOLIA/ICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX Tl

Pemats 3amaun o MHAMBUAYAJIbHBIM KapTOYKaM, KOMIBIOTEPHOE
TECTUPOBAHUE

- CocraBmsate BuAbl (QYHKIHMA NO JAHHOMY YCJIOBHIO, PELIATh
3a7a4 Ha SKCTPEMYM.

- Koncrpyuposate u crpouts rpaduku QyHKIHMHA.

- Bemonaate npeoOpaszoBanus rpaduka GyHKIHU

- IlpoBoauTh C TOMOLIBIO MTPOU3BOIHON HCCaeNOBaHUs (PYHKIUH,
3aIaHHOH (POPMYJIOH.

- YcraHaBnuBaTh CBSI3U CBOWCTB (PYHKIIMU U MPOU3BOIHON MO MX
rpadukam.

- IIpuMeHATh NPON3BOAHON ISl PEIICHMs 3a7a4 Ha HAaXOXKICHUE
HanOOJBIIETO, HAMMEHBINEro 3HAYEHWs M Ha HAXOXKICHHE
JKCTPEMyMa

- Pemate 3amaun Ha TpPUMEHEHHE HMHTErpajia IJisl BBIYHCICHUS

- TOTOBHOCTD u o
(bu3NIECKUX BETMYNH U TUIOIAACH
CIIOCOOHOCTD K
o - IlpumeHATP MaTeMaTUYECKHE METONBl ISl PEIleHHS
CaMOCTOSITETbHON .
o COIEpIKATENbHBIX 3aJad W3 pa3IMyHbIX oOjacTell Haykd U
TBOPYECKOH u
o NpPakTUKU. MIHTepnpeTHpoBaTh pe3yJbTaThl C YYETOM PEabHBIX
OTBETCTBEHHOM o
OTpaHUYCHUH
TesTeIbHOCTH; o
- H3obpaxars Ha dYepTekax W MOJAENSIX HAKJIOHHOM,
NEePIEeHNKYIsIpa W PACCTOSIHUS, W OOOCHOBAaHHME CBOMWX
cyxknenuii. OmnpeneneHne ©  BBIYUCICHHE PACCTOSHUHA B
npoctpanctse. [Ipumenenue Gpopmy U TeopeM IIAHUMETPHUH JJTs
peLIeHus 3aaadq.
- O3HaKOMUTBCS C TIOHATHEM MMAPAJUIEIBHOTO MPOEKTUPOBAHUS U
€ro CBOMCTBaMH
- Bprmcnate mmomanu U 00bEMBI MHOTOTPAHHHKOB M TEJ
BpaLICHUS
- PemaTeh npuKkIanHeIX 33129 HA CJIOXKHBIE TPOLIEHTHI
BeimonHeHne — WHOMBHAYaJdbHBIX  3aJaHU; MUCbMEHHAs
npoBepoyHasi pabora
- TOTOBHOCTD K | - PopMupoBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTDb B OOIIEHUH
KOJIJIEKTUBHOM padorte, | ¥ COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMHU
COTPYIHUYECTBY co | - Ilpumepbl (QYHKUMOHATBHBIX 3aBUCHMOCTEH B pEabHBIX
CBEPCTHUKAMHU B | mporLieccax U sIBJICHUSX.
00pazoBaTeNIbHOMH, -CnoxHast pyHkuus (komnoszuuust). IToHsITHE O HENPEPHIBHOCTU
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OOILIIECTBEHHO  IOJIE3HOM,
yaeOHO-
HCCIIeJ0BATEILCKOM,
MIPOEKTHOM U APYTUX BUAAX

NeSATeNIbHOCTH,

byHKIUN

- IIpeobpa3oBbIBaTh
KoseOaHus

- IlpuMeHATP  NPOU3BOAHYIO K HCCIENOBaHMIO (YyHKIUH u
MOCTPOCHUIO rPaUKOB.

- IIpuMeHATh NPOU3BOAHYIO AJIs PELICHUS 33434 HA HAXOXKIEHUE
HanOOJBIIEr0, HAMMEHBIIETO 3HAYEHHUs M Ha HAXOXKICHHE
3KCTpeMyMa

- Pemmate 3amaun Ha NPUMEHEHHE WHTErpaja JJjisl BbIYUCICHUS
(bU3NIECKUX BETMYNH U TUIOIIAACH

- Ilpumensarts MaTeMaTH4ecKue METOABl MJIsl PEeLIEHUs
COIEpIKATENbHBIX 3a7ad W3 pa3MyHbIX oOjacTel Haykd U
npakTuku. MHTepnpeTupoBaTh pe3yJabTaThl C YYETOM peajbHbIX
OrpaHUYCHUHN

- OObsACHATP W TPUMEHSTb  (POPMYyNBI AN BBMHUCICHUS
pPa3sMeLIEeHUI, IEPECTAHOBOK U COYETAaHUN MIPU PELIEHUHN 3a1a4.

- M3o0paxkaTp Ha PUCYHKAaX M KOHCTPYHPOBATb Ha MOAEISIX
NEPIEeHIUKYISPOB U HAKJIOHHBIX K IIJIOCKOCTH, MPSIMBIX,
-ApryMeHTHpPOBaTb CBOU CYXKJE€HHUS O B3aUMHOM DPAaCIOJIOXKEHUU
MPOCTPAHCTBEHHBIX HUTYP

- ITocTpouTk ceueHns MHOTOIPaHHUKOB U TeJl BpalLleHUs

- Pemartp mpakThueckue 3aadyM HAa BBMMUCIEHUE ILIOLIAJEH
MOBEPXHOCTH 1 0OBEMOB NIPOCTPAHCTBEHHBIX TEJ

JlenoBas urpa, 3aiiuTa npe3eHTaluil

rpadux  PyHkuuu. lapmoHHMUecKue

- OTHOLICHUEC K
npoheCCUOHATTbHON
ACATCIIbHOCTHU KakK
BO3MOXKHOCTH Yy4YaCTHA B
pemiCHUA JIMYHBIX,
OOILIeCTBEHHBIX,
rOCyAapCTBEHHBIX,
oOIIeHaIIMOHATBHBIX
npobem;

Onpepensate 1HeaW ¥ 3a7a4d  HM3YYEHUS MATEMaTHKH TpPU
ocsoernu npodeccuii CI10 u cneunansuocreii CI1O.
-BeimonHaTh  apudmerndeckue AEHCTBUS HAl YUCIAMHU, COYETast
YCTHBIEC U THCbMEHHBIE TPHEMBI.

-Haxonuts mnpuOnmKeHHbIe 3HAUEHUS] BEJIUYNH U MOTPELTHOCTEH
BbIUKCIeHN (aOCONOTHON ¥ OTHOCUTENIbHOW), CpaBHHUBATH
YHCIIOBbIE BBIPAKEHUSI.

-Pemarp ypaBHEHHUS ¢ MPIMEHEHUEM BCEX MPHEMOB (Pa3JIOKEHHS
HAa MHOXXMTEJH, BBEICHUS HOBBIX HEHM3BECTHBIX, ITOACTAHOBKH,
rpapUIeCKOro MEeTO/a).

-Pemars cucreMbl ypaBHEHHH C TPUMEHEHHEM Pa3JIMIHBIX
croco0oB

- IlpumeHsATs MNOHATHUA NEPEMEHHOW, MPUMEpPhI 3aBUCUMOCTEH
MEXAY NePEMEHHBIMH.

-[IpumensATs moHATHS rpaduKa, ONPENENeHHUs NPUHAIICKHOCTH
TOUYKU IpauKy $yHKIHIH.

-Omnpenenaty no (opmysie MpPOCTeHIIeH 3aBUCUMOCTH, BHIA €€
rpaduka. Beipaxkate 10 ¢opmysie OTHONW MEepeMEeHHOW uepes
apyTHe.

-DopMyIHPOBATh OIpPeneIeHUs PYHKIIH.

-Haxonuts obnactu onpenenenus u obnactu 3Ha4eHUH QyHKLINN
-[IpuBogute  mpuMepbl (PYHKIHMOHAJIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLECCaxX U3 CMEKHBIX JUCIIUILINH

-3HaTh TOHATHUS TpaduKa, OMPEneNATh MPUHAICKHOCTH TOUKU
rpaduky GyHKIHHU.

-Omnpenenaty no (opmylsie MpPOCTeHINeH 3aBUCUMOCTH, BUAA €€
rpaduka. Beipaxkate 10 ¢opmysie OXHON MEepeMEeHHOU uepes

JIpyrue.
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METANIPEAMETHDIC!

- YMCHHE CaMOCTOATCIIbHO

ONpenensaTh LeJIH
JESITeIbHOCTH U COCTABJISATD
TJIaHbI NeSITeNIbHOCTH,
CaMOCTOATENILHO
OCYLIECTBJIATS,
KOHTPOJIMPOBATH u
KOPPEKTHPOBATh
NeSITeNIbHOCTD;
HCIIOJIb30BAaTh BCE

BO3MOJKHBIE pEeCypChl AJIs
JOCTH>KEHHSI IIOCTABJICHHBIX

Lesen U peanuzauuu
TUIAHOB NesTeIbHOCTH;
BBIOMpATH yCIHelIHbIe
CTpaTeril B  PA3JIMYHBIX
CUTyalHsX,

-OnpenenuTs LeMM W 330a4d  U3YYEHUS MATEMATHKU MpH
ocoenuu nipodeccuii CI10 u cnenmanpHocTeli CI1O.
-BoimonanTh apudpMeTudeckrie NeHCTBUS HAJ YUCJIAMH, COYeTas
YCTHBIE U TTMCbMEHHBIE TPHEMBI.

-Haxonuth npubnukeHHbIE 3HAYSHHS] BEJIMYUH U MOTPEITHOCTEH
BbIUMCIeHUH (aOCONIOTHONH ¥ OTHOCHTENIbHOW), CpaBHHUBATH
YHUCJIOBBIEC BBIPAKEHUSI.

-BeimonauTh pacuetsl mo Qopmysam, comepiKaiiue pagaKaibl,
OCYIIECTBJISS HEOOXOAMMbIE TIOJICTAHOBKH M MPEOOPa3OBaHHSI.

- OnpenenuTh PaBHOCHJIBHOCTH BBIPAJKEHUH C paiMKaaMu
-IlpeoOpasoBaTh  4HCIOBbIE U  OYKBEHHBIC  BBIPAKECHUH,
COJIepIKalIre CTENEH!, MPUMEHSISI CBOMCTBA

-Pemmate ypaBHeHHs C MPUMEHEHHEM BCEX MPUEMOB (Pa3JIOKeHUs
HAa MHOXXWMTEJIM, BBEIEHUS HOBBIX HEM3BECTHBIX, MOJACTAHOBKH,
rpapUIeCKOro MEeTO/a).

-Pemath cucTemMbl ypaBHEHHH C TPUMEHEHHEM Pa3IHYHBIX
croco0oB

- Pemare HUPpPaLMOHAJIbHBIE, MOKa3aTeJIbHbIE 51
JorapugpMUUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHMS
- Pemare MOKA3aTeJIbHbIE, Jorapudmuyeckue 51

TPUTOHOMETPUYECKIE HEPABEHCTBA.

- IIpumeHUTL NMOHATHS NEPEMEHHOH, NMPUMEPOB 3aBUCUMOCTEN
MEX]y TIepEMEHHBIMU.

-[IpumennuTs MOHATHS Tpaduka, ONpeneNeHus MPUHAIIEKHOCTH
TOUKU IpauKy GyHKIHIH.

-Onpenenuts 1o ¢GopMysie MpPOCTeHIne 3aBUCUMOCTH, BHUAA €€
rpadpuka. Bripasure mo ¢Qopmyne OnHU TEepeMeHHbIE uepe3
apyTHe.

-@opMyTUPOBATH ONPENETCHUs PYHKLINH.

-Haxonuts obnactu onpeneneHust U 001acTH 3HAYSHUH PYHKIINU
-[IpuBectn  mpuMepsl  (PYHKIMOHATBHBIX  3aBHUCUMOCTEH B
peasbHBIX MPOLECCax U3 CMEXHBIX TUCLUIUINH
-3HaTh MOHsTHS rpaduKa, ONpeneseHIs] MPUHAICKHOCTH TOUKU
rpaduky GyHKIHHU.

-Onpenenuts mo ¢GopMysie MPOCTEHIIeH 3aBHCUMOCTH, BHIA €€
rpapuka. Belpaxkatb mo Qopmysne OIHH TEpEeMEHHbIE dYepe3
apyTHe.

-Beramcnuth 3HaYeHHMs (PYHKUMHM TIO 3HAUEHUIO apTryMEHTa.
OmnpenenuTtb MONOKEHHUs TOUKU Ha rpaduke 1o ee KOOPAUHATAM U
Ha00O0pOT.

- Hcronp3oBaTh MOHATHS TapMOHUYECKOTO KojeOaHUs W
NPUMEPOB TAPMOHHYECKUX KOJEeOaHMH I OMHUCAHMS MPOLIECCOB
B (pU3MKE U APyrux 00JIacTAX 3HAHUH

-IlpencraButh B3aMMHOE pPACIHOJOKEHUE MPSIMBIX, NPSIMBIX U
IJIOCKOCTEH, JBYX IUIOCKOCTEH B MpPOCTPAHCTBE, NPUMEHEHHE
TEOPETHUYECKOr0o OOOCHOBAHMSI PACIONOXKEHUsI HaHHBIX (QUTYp B
MPAKTHYECKON 1 MPO(eCCHOHANTBHON NS TeIbHOCTH,

- HM300pasuth Ha pHUCYHKaX W KOHCTPYHPOBAHHME HA MOJEJIX
NEPNEeHIUKYIAPOB M  HAKJIOHHBIX K IUIOCKOCTH, IMpPSIMBIX,
napajuleNbHBIX MJIOCKOCTEH, YIJIOB MEXAY MPsIMOM U IJIOCKOCTBIO
1 000CHOBaHHUE MMOCTPOSHHSI.

23




-PemnTe 3a1aun Ha BBIMUCIEHNE TEOMETPUYECKUX BEJTUYUH.

- OnuceiBaTh paccTOSIHUA OT TOYKHU JI0 MJIOCKOCTH, OT MPSIMOil 10
MJIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXIY CKPELIUBAIOLINMUCS
NPSMBIMU, MEKIY POU3BOJIBHBIME (PUTYPaMHU B IIPOCTPAHCTBE.
-ApryMeHTHpOBaTh CBOU CYXJE€HUs O B3aHMHOM PacCIOJIOKEHUU
MPOCTPAHCTBEHHBIX QUTYP

- Omucatb M XapakTepu3oBaThb  pasJIU4HbIE
MHOT'OI'PaHHUKOB, NEPEUNUCIUTD UX 3JIEMEHTHI U CBOWCTBA.
-U300pa3ute MHOTOTPaHHUKH M BBIIOJHUTb IIOCTPOCHHUS Ha
H300pKEHMSIX 1 MOJIEISIX MHOTOIPDAHHUKOB.

-IlpumenuTe CBONCTBA CHUMMETPUM @PU PELICHUH 3a4ad.
Ucnonp3oBath npuoOpeTeHHbIE 3HAHUS ST HCCICHOBAHUS H
MOJZIEJIUPOBAHUS HECJIOXKHBIX 3aa4.

-XapakTepu3oBaTh U U300pakaTh TeJa BPALISHHsS, HX PAa3BEPTKH,
CeYeHusl.

-Pemarp 3amadu Ha NOCTPOCHHE CEUEHM, BBIYHUCIEHUE [JIUH,
PacCTOSHUH, YIJIOB, MJIOIIAEH

-Pemarp 3amaun Ha npumeHeHue GOPMyJT BBIYHUCICHUS OOBEMOB
MPOCTPAHCTBEHHBIX TEIL.

- Pewars 3agayd Ha BBIUMCICHUE IUIOLIAAEH MOBEPXHOCTEH
MHOT'OI'PaHHUKOB U TeJ BPALEHUS.

- HNsyuare pnexkapToBble CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOUTH MO 3aJaHHBIM KOOPAWHATAM TOYEK U IUIOCKOCTEM,
HaXOJIUTb KOOPAHHAT TOUEK

BUBI

- yYMEHHUE TMPOAYKTHBHO
o0maTses u
B3aUMOJIENCTBOBATD B
npouecce COBMECTHOH
NEeSITEIbHOCTH, yYHUTHIBATH
MTO3HITH OPYTUX

YYaCTHUKOB JESITEJIbHOCTH,
3¢ PexTuBHO paspeluaTb
KOH(JIUKTEL,

-Onpenenute UETH HW  330a4d  U3Y4YEHHs] MATeMaTUKU TpU
ocsoernu npodeccuii CI10 u cneunansuocreii CI1O.

- OcBouTh HIeW pacIIUPEHUs] MOHATHUS O YHUCIE Kak crocoba
MOCTPOSHHUsT HOBOTO MAaTEMAaTHYECKOrO ammapara il PeLIeHHs
NPAaKTUYECKHX 3a/1a4 U BHYTPEHHUX 3a7a4 MaTEMaTUKH
-BeimonHuTh apudmMernueckne ASHCTBUS HA YUCIAMH, COYeTast
YCTHBIE U THCbMEHHBIE TPHEMBI.

-Haxonutb mpubnukeHHbIE 3HAUEHHs] BEJIMUUH U MOTPEIIHOCTEH
BbuMCIeHN (aOCOMIOTHOH W OTHOCUTENBHOH), CpaBHEHHE
YHCIIOBBIX BBIPAKEHHI.

-Pemars ypaBHEHHSI ¢ MPUMEHEHHEM BCEX MPUEMOB (Pa3IOKEHHSI
HAa MHOXXHMTEJH, BBEICHUS HOBBIX HEHM3BECTHBIX, ITOACTAHOBKH,
rpapUIeCKOro MeTO/a).

-Pemare cuctembl ypaBHEHHH C TNPUMEHEHHEM Pa3IHMYHBIX
crocoboB

- Tlpumepsl (QYHKIMOHANBHBIX 3aBHCUMOCTEH B peajbHBIX
nporeccax U siBJICHUSX.

-Cnoxnast ¢yHkuus (xommosunusi). IIoHATE O HENpephIBHOCTU
byHKIUN

- IIpeobpasosare rpaduk GyHkuuu. I'apmoHndeckue konedaHus

- IlpumeHsTh TPOM3BOAHBIE K HCCIENOBAHHIO (YHKUMHA U
MOCTPOCHUIO IPaUKOB.

- IIpuMeHATh MPOM3BOJHBIE JIsI PEIICHUS 3a/1a4 Ha HAXOXKICHHE
HanOOJbIIETO, HAMMEHBINEro 3HAYEHHWs M Ha HAXOXKICHHE
JKCTpPEMyMa

- Pemate 3amaun Ha TpPUMEHEHWE WHTErpaja AJis BBIYMCICHUS
($u3NIECKUX BETMYNH H TUIOIAACH
- IlpuMeHsTP MaTeMaTHYECKHE  METOJbI

ISl pelleHus
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COIEpIKATENbHBIX 3a7ad W3 pa3iMyHbIX oOjacTel Haykd U
NpakTUku. MHTEpnpeTupoBaHne pe3ynbTaToB C yY€TOM peajibHbIX
OrpaHUYCHUHN

- OOBSICHATP W TPUMEHATb (HOPMYJIBI JJII  BBIYUCICHHUS
pa3MeLIEeHUI, IEPECTAHOBOK U COYETAHUN MPU PELIEHUHN 3a/1a4.

- UzobpaxaTe Ha PHCYHKax W KOHCTPYHPOBAHHE HA MOIEIAX
NEPNEHANKYJIAPBI U HAKJIOHHBIE K INIOCKOCTH, MPSMBIX,
-ApryMeHTHpOBaTh CBOU CYXJI€HUs O B3aHMHOM PacIOJIOKEHUU
MPOCTPAHCTBEHHBIX QUTYP

- IlocTpouTte ceueHnst MHOTOTPAHHUKOB U TEJT BpalleHUs

- Pemare npaxkTudeckue 3anayd HAa BBIYUCIICHHE ILIOLIAAEH
MOBEPXHOCTH M 0OBEMOB NIPOCTPAHCTBEHHBIX TEJ

- M3yuaTe nekapToBblE CHCTEMBI KOOPAMHAT B INPOCTPAHCTBE,
MOCTPOUTH MO 3aJaHHBIM KOOPAWHATAM TOYEK U IUIOCKOCTEM,
HaXOJIUTb KOOPAHHAT TOUEK

- BeIYuCIuTh pacCTOsAHUS MEXAY TOUYKaMHU, KOOPAUHAT CEPENUHBI
OTpe3Ka.

- 3HaTb CBOICTBA BEKTOPHBIX BEJIMYMH, MpaBUJIA Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUJIA HAXOXKICHUS
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MpaBUiIa HOEUCTBUSA C

BEKTOpaMu, 3aJJaHHbIMH KOOpAUHATAMU. HpI/IMeHﬂTb npu
peUI€HUU 3a4a4 Ha HeﬁCTBHﬂ C BEKTOpaMu.
- 3Hatb CKaAJIPHBIC TMPOU3BCACHUA BCKTOPOB, BEKTOPHOI'O

ypaBHEHUs MNpsMONW U MIockocTu. Ilpumensarte Teopum mnpu
pelleHnr 3a7ad Ha JEHCTBHS € BEKTOPAMH, KOOPAUHATHBIN
METOJl, MPUMEHATh BEKTOPa AJI BBIUUCIEHUS BEJIUYUH YIJIOB U
PacCTOsIHUSI BEKTOPOB

- BJIaJIcHUE  HaBbIKAMH
MO3HABATENILHOW, y4eOHO-
HCCIIEIOBATENILCKON 51
MPOEKTHOU JE€SITEIbHOCTH,
HABBIKAMH paspenieHus
npobyieM; CMOCOOHOCTh U
TrOTOBHOCTh K
CaMOCTOATEIIbBHOMY TIOUCKY
METOMIOB pereHus
MPAKTUYECKUX 3azad,
MPUMEHEHUI0  Pa3JIMYHbIX
METO/IOB IMO3HAHMUS,

LeJIN U 33724l U3YUEHUS] MaTEMAaTUKU TP OCBOCHUU Ipodeccuii
CIIO u cnenunansHocteii CITO

-Haxonute npuOmmwkenaslie- OnpenenuTh 3HAUYEHHUs] BEWYUH U
MOTPEIIHOCTEH BBIYHUCICHUH (a0COMIOTHOW M OTHOCHUTENBHON);
CPaBHUTH YUCIIOBBIE BBIPAKECHUSI.

- OcBOUTH HAEU PACIIMPEHMsI MOHATHS O HUCIE Kak crocoda
MOCTPOSHHUsT HOBOTO MAaTEMAaTHYECKOrO ammapara i PeLIeHHs
NPAaKTUYECKHX 3371a4 U BHYTPEHHUX 3a7a4 MaTEMaTHKH

- Pemartes ypaBHeHHS ¢ IPUMEHEHNEM BCEX MPUEMOB (Pa3IoKeHUs
HAa MHOXXMTEJH, BBEICHUS HOBBIX HEM3BECTHBIX, IOACTAHOBKH,
rpapudeckoro merona). Pemarb CcHUCTEMBbI ypaBHEHUH C
NPUMEHEHHEM Pa3INYHBIX Cr1ocoboB. O3HaKOMHUTH C OOLIMMHU
BOMPOCAMH PEIIEHUs] HEPABEHCTB W HCIIOJIb30BaTh CBOHCTBA U
rpaduku QyHKIUH TP PELICHUN HEPABEHCTB.

- PemmaTe HepaBeHCTBa M CHUCTEMbI HEPABEHCTB C NMPUMEHEHHEM
Pa3IMYHBIX CIOCOOO0B.

- Pemath 3a1aun Ha HAXOXKAEHNUE CIIOJKHBIX MPOLIEHTOB

- IlpumeHsTh TPOM3BOAHBIE K HCCIENOBAHHIO (YHKUMHA U
MOCTPOCHUIO IPaUKOB.

- IlpuMeHNTh POU3BOIHBIE IJISl PEIIEHUsS 3a7a4 Ha HAXOXKICHUE
HanOOJbIIETO, HAMMEHBINEro 3HAYEHHWs M Ha HAXOXKICHHE
JKCTpPEMyMa

- ApryMeHTHPOBaTh CBOM CYKACHHUS O B3AUMHOM PaCIIOJIOKEHUH
MPOCTPAHCTBEHHBIX QUTYP

- ITocTpouTh CeYeHNsI MHOTOIPAHHUKOB M TEJI BPALECHHSI
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- Pemnths npakThueckue 3aadyd Ha BBIMMUCIACHUE ILIOLIAAEH
MOBEPXHOCTH M 0OBEMOB NIPOCTPAHCTBEHHBIX TEJ

- FOTOBHOCTD 5
CIIOCOOHOCTD K
CaMOCTOSITeIbHOI
UH(POPMALIMOHHO-
MMO3HABATEILHOM
JEATEIbHOCTH, BKJIFOYasI
yMEHHE OPUSHTHUPOBATHCS B
Pa3IMYHBIX HMCTOYHUKAX
WHPOPMAIUH, KPUTUYECKU
OLIEHUBATH u
WHTEPIPETHPOBATH
UH(pOpMaLHIO,

MOJIy4aeMYI0 U3 Pa3IMYHbBIX
HUCTOYHHKOB,

-OHpeHeHI/ITb oeanm MW 3aJa4ud  HU3YUYCHHA MATEMATUKH TIIPU
ocsoernu npodeccuii CI1O u cneunansuocreii CI1O.

- OcBOUTHb WAEU PACIIMPEHMs MOHATHS O YUCIE Kak crocoda
MNOCTPOCHUA HOBOTO MATEMATHUHYCCKOIO arinapara AJs PELICHUA
MPAKTUYCCKUX 3aa4 U BHYTPCHHHUX 3aAa4 MATCMAaTUKN
-BeimonHuTh apudmMernyueckne ASHCTBUS HAI YUCIAMH, COYeTast
YCTHBIE U TUCbMECHHBIC ITPUCMBI.

-HaXOI[I/ITb HpI/I6J'II/DKeHHbIe 3HAUCHUA BCJIMYUH U MOTPCHIHOCTU

BbIYUCIIEHNH  (aOCOMIOTHOW W OTHOCHTENbHOMN), CpaBHHUTH
YHCIIOBBIE BBIPAKEHUSI.
-[I[puMeHUTP  MaTeMaTH4EeCKHE  METOABl Uil  PELICHUs

COIEpIKATENbHBIX 3a7ad W3 pa3iMyHbIX oOjacTell Haykd U
npakTuku. MHTEpHIpeTupoBaTh pPe3ysbTaTOB C YY4ETOM pealbHBIX
OrpaHUYCHUHN

-IlpumeHUTP TNPOU3BOAHBIE K UCCIENOBAHMIO (YHKIMHA W
MOCTPOCHUIO rPaUKOB.

- IIpumeHuTL MPOU3BOAHBIE IJIsl PELIEHUS 3aad HA HAXOXKIEHUE
HanOOJBIIEr0, HAMMEHBINEro 3HAYEHHWS M HAa HAXOXKICHHE
3KCTpeMyMa

-ApryMeHTHpPOBATh CBOUX CYXJI€HUN O B3aMMHOM PACIOJIOXKEHUH
MPOCTPAHCTBEHHBIX QUTYP

- IlocTtpouth cedeHMssT MHOTOIPAHHUKOB M TEJ BpPAllCHUS.
IlpumenaTe CBOHCTBA CHUMMETPUHM IIPU  PELIEHUH  3a1ad.
Ucnonp30BaTh NPHOOPETEHHBIX 3HAHMN [JIsI MCCIENOBAHUS H
MOJZICJINPOBAHUS HECJIOKHBIX 33424

- Pemare npaxkTudeckue 3anayd HAa BBIYUCIICHHE ILIOLIAAEH
MOBEPXHOCTH M 0OBEMOB IPOCTPAHCTBEHHBIX TEJ

-3HaTh CBONCTBAa BEKTOPHBIX BEJIMYMH, MpaBUJa Pa3OKEHUs
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPAaBUJIA HAXOXKICHUS
KOOpPAMHAT BEKTOpPa B NPOCTPAHCTBE, IpaBUiia ACHUCTBUH C
BEKTOPAMH, 33JaHHBIMU KOOPJIUHATAMHU.

-IIpumeHuTE U peLIeHNH 3324 NeUCTBUS C BEKTOPaMHU.

-3HaTb  CKaJsIpHbIE [POU3BEAECHUsT BEKTOPOB, BEKTOpPHBIE
ypaBHeHUs nNpsAMOW u mnockoctu. Ilpumensare Teopum mnpu
pelleHnr 3a7ad Ha JEHCTBHS € BEKTOPAMH, KOOPAUHATHBIN
METO/I, MPUMEHEHNE BEKTOPOB ISl BBIYMCICHUS BEJINYUH YIJIOB U
PacCTOSIHUI BEKTOPOB.

- BJaJeHHE S3BIKOBBIMU
CPEACTBAMU. YMEHHUE SICHO,
JIOTUYHO U TOYHO H3JIaraTh
CBOIO TOUYKY  3PEHMs,
UCIIOJIb30BaTh aJleKBaTHbIE
SI3BIKOBBIE CPE/ICTBA;

- O3HaKOMHTbCA C POJIBIO MaTeMAaTUKH B HayKe, TEXHMUKE,
SKOHOMHKE, HH(POPMALMOHHBIX TEXHOJOTHAX M TMPAKTHYECKOH
AeATENbHOCTH.

-O3HaKOMUTBECS C LENAMH U 3a7adyaMy U3yYeHUs MaTeMaTUKU
npu ocBoernu npodeccuii CI10 u cneunansuocreit CI10

- BemonHaTe apudmernieckue AEHCTBUS HA YMCIAMH, COUYETas
YCTHbIE U MUCbMEHHbIE IPUEMBI.

- BoimonHuTE pacyersl mo ¢GopMmyiaM, COmepKaIliuM paauKalbl,
OCYILIECTBIISIT HEOOXOUMBIE TTIOICTAHOBKH U MIPE0Opa3OBaHMS

- IlpeobpazoBarh uMCIOBBIE W OYKBEHHBIC BBIPAKEHUH,
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COJZIEpIKaLINX CTENEeHH, IPUMEHsIsI CBONCTBA

- BrmogHuts mnpeoOpa3oBaHHMA ~ BBIPAXKEHUH, NPUMEHATH
(bopMyJIbI, CBSI3aHHBIE CO CBOHCTBAMHU CTEMEHEH U Torapu(pMoB

- HzobpaxkaTp yribl BpalleHUsT HAa OKPYKHOCTH, COOTHOCHTH
BEJIMUUHBI yIJIa C €r0 PaCIOIOKEHHEM.

- IIpuMeHsTb OCHOBHBIE TPUIOHOMETPUYECKUE TOXKIECTBA IS
BBIYUCIICHHS 3HAUEHUH TPUTOHOMETPHUUECKUX (PYHKIIUI 11O OIHON
U3 HUX

- Wsyunute OCHOBHBIE (POPMYJIBI TPUTOHOMETPHUH: (HOPMYJIBI
CJIOKEHUH, yABOEHUH, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUECKUX (PYHKIHHA B MPOU3BEACHUE U NIPOM3BENCHUS
B CyMMy U IIpUMEHEHHE TMpU BbMUUCIEHUM 3HAYEHUs
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOILEHHUS €ro.
-O3HaKOMUTBCS C AOKa3aTeNbHbIMHU PAaCCy KIEHUSMU HEKOTOPBIX
CBOWCTB JIMHEHHOH ™ KBagpaTU4YHOH (YHKIHMHA, MpOBECTH
UCCIIEIOBAHMS INHEHHOM, KyCOYHO-INHEHHOH, TpOOHO-TMHEHHOM
U KBaIpaTUYHON (PyHKIUH, MOCTPOUTD UX IPadUKH.
-O3HaKOMHUTBCSI €  TOHSATHEM  rpaduka, OTpeneNuThb
NPUHAISKHOCTH TOYKU Tpaduky ¢yHknuu. Onpemenuts Mo
(dbopMyie mpocTeiieli 3aBUCUMOCTH, BUIa ee rpaduka. Boipa3suts
o hopmyJie ONHON epEeMEHHOM Yepe3 IpyrHe.

-IToctpouts u unrats rpadpuxn pysxun. Mcenenosars GyHKIHHU.
-CocraButh BHAB (YHKIMH [0 JAHHOMY YCJIOBHIO, pELIaTh
3a/1a4 Ha SKCTPEMYM.

-BeimonmHuTh npeodpazoBanus rpaduka GyHKINH

-HpI/IMeHI/ITb MATEMATHUYCCKHUE METOAbI JJIA pemieHuA
CONIEPIKATENbHBIX 3a7a4 W3 Pa3IMYHBIX OOJacTeli HAayKH W
MPAKTHUKH.

-UnTepnperupoBaTe  pe3yJabTaTbl € Y4€TOM  peaJIbHBIX
OrpaHUYCHUHN

-Pemate panmoHanbHblE, UpPpPALIMOHAJIbHBIE, MOKAa3aTeJIbHbIE U
TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBIL.

-Pewats palimoHaabHbIe, TOKA3aTEJIbHbIE U TPUTOHOMETPHUYECKUE
HEPABEHCTBA.

-QopMyIUpOBaTh W MPUBOAUTH JOKA3aTEJIbCTBA MPHU3HAKOB
B3aMMHOT'O PAaCIOJIOKEHUS MPSMBIX U IJIOCKOCTEN. Pacno3Hath Ha
yepTexkax M MOJENAX  Pa3IMYHBIX  CJIy4aeB  B3aUMHOTO
PaCIONOKEHUsI NMPSMBIX M TUIOCKOCTEN, apryMEHTHUPOBATh CBOMX
CY>KIEHUN.

-ApryMeHTUPOBaTh CBOU CYXKIAEHHUS O B3AaHUMHOM PaCIOIOKEHUN
MPOCTPAHCTBEHHBIX (uryp IIpuMeHsITh CBOMCTBA CHMMETPUU TIPH
pemeHuu 3amad. Mcmonb30BaTh NPUOOPETEHHBbIE 3HAHWS IS
HCCJICOBAHUS U MOAEIMPOBAHUS HECIOXKHBIX 3a4a4.

- BJaJeHue
MO3HABATEJILHOM
pediekcr Kak OCO3HAHHS
COBEpLIAEMbIX NEUCTBUNA M
MBICJIUTENIbHBIX MPOLIECCOB,
ux PE3yJIbTaTOB u
OCHOBAaHUH, T'PAHUL] CBOETO
3HAHUSI U HE3HAHUSI, HOBBIX
MO3HABATENbHbIX 3a/ad U

HaBBbIKaMH

- O3HaKOMHTbCA C POJBI0O MaTEeMAaTUKH B HayKe, TEXHHKE,
SKOHOMHKE, HH(POPMALMOHHBIX TEXHOJOTHAX M TMPAKTHYECKOH
NS TeIbHOCTH

- IlpumenuTe CBOHCTBA CHMMETPUHM IPU PEIICHUH 3aAad.
Ucnonp3oBath npuoOpeTeHHbIE 3HAHUS AN HCCICAOBAHUS H
MOJIEJIMPOBAHUS HECJIOKHBIX 3a7au.

- PemaTe 3a1aun Ha BBIYMCIIEHHE CIOXKHBIX TPOLIEHTOB
-BemmonHuTh npeodpazoBanus rpaduka GyHKINH

-IIpoBecTH ¢ MOMOWIBIO MPOU3BOAHON HccienoBaHus (GyHKIUH,
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CpPeACTB
JOCTHKEHHS,

JJIA nux

3aIaHHOH (POPMYJION.
-YCTaHOBUTH CBSI3U CBOKMCTB ()YHKIIMHM W TNPOU3BOAHOH MO HX

rpaduxam.
-IIpumeHuTE NPOU3BOAHYIO [JIs1 PELIEHUs 3a7a4 Ha HAaXOXKICHHE

HanOOJbINEr0, HAMMEHBIIETO 3HAYEHHWS M Ha HAXOXKICHHE
JKCTpEMyMa

-Pacnioznats Ha uepTekax M MOAENAX pA3IMUYHBIX CIIy4aeB
B3aMMHOIO PacMoNOKEeHUs MPSIMBIX u IJIOCKOCTEH,

apryMEHTHPOBATH CBOUX CYKIICHUSI.
-ApPryMEHTUPOBaTh CBOU CYXKIACHHS O B3aUMHOM DPAaCIOJIOKEHHU
MPOCTPAHCTBEHHBIX QUTYD

- Pemarp 3amaun Ha BbMHUCICHHE OOBEMOB M IUIOIIAACH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BPALIICHHUSI.

- LIeNeyCTPEMIIEHHOCTh B

TIIOUCKaxX u MPUHATUH
peLeHun,
CO000pa3UTETHHOCTD u
HUHTYyULIUs, Pa3BUTOCTDH
MPOCTPAHCTBEHHBIX
MPEACTABJICHUH,
CroCcOOHOCTh

BOCIIPUHUMATL KpacoTy H
FaApMOHHUIO MUPA;

-PacriosHate Ha HEPTEXKAX W MOACIAX Pa3jMYHBIC Cllydan

B3aUMHOTO PaCIONIOKEHUST MPSIMBIX u MIJIOCKOCTEH,
apryMEHTUPOBATH CBOH CYKACHUSI.
-ChopmynupoBath  ONpeneNeHusi, TMNPU3HAKH U  CBOHCTBA

MapajyIeIbHbIX U NEPIEHANKYISAPHBIX IUIOCKOCTEN, ABYTPAHHBIX U
JIMHENHBIX YIJIOB.

-BBINMONHUTL MOCTPOEHUS YIJIOB MEXAY MNPSMBIMH, NPSMOH U
IJIOCKOCTBED, ~ MEXAy  IUIOCKOCTSMHM IO  ONHUCAHUK U
pacno3HaBaHME UX HA MOJEIAX.

-IIppuMeHNTL NMpPU3HAKU U CBOMCTBA PACIOJIOKEHUs MPSMBIX U
TJIOCKOCTEH MpPH PELICHUH 3a/1a4.

-M300pa3uth Ha pUCYHKAX U KOHCTPYHPOBAHHE HA MOJEIX
NEPNEeHIUKYIAPOB M  HAKJIOHHBIX K IUIOCKOCTH, IMpPSIMBIX,
MapajIeIbHbIX MIOCKOCTEH, YITIOB MEXKAY MPSIMOMN U INIOCKOCTBIO
1 000CHOBaHHUE MOCTPOSHHSI.

-PemuTh 3a1a4u1 Ha BBIUKCIIEHHE FEOMETPUYECKUX BEJIUYHH.
-Onucath paccTOssHUSA OT TOYKU [0 IUIOCKOCTH, OT MPSAMOH 10
MJIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXIY CKPELIUBAIOINMUCS
NPSMBIMU, MEKY TPOU3BOJIBHBIME (PUTYPaMHU B IIPOCTPAHCTBE.
-M300pasuth Ha depTrekax MW MOIENAX PACCTOSIHUA U
00OCHOBaHME CBOHMX CyxaeHuH. Omnpenenutb M BBIYHCIUTH
paccTosiHUH B mpocTtpaHcTBe. [IpuMeHUTH (POPMYJNIBI U TEOPEMBI
MJIAHUMETPUH IS PELICHUs 3a1a4.

- 3HaTh TMOHATHS MAapaUIEJBHOTO NPOEKTUPOBAHUS U  €ro
CBOWCTBA.

- ApryMeHTHpOBaTb CBOU CYXAE€HUs O B3AUMHOM PAaCIOJIOXKEHUU
MPOCTPAHCTBEHHBIX QUTYP

- Omnucatp M XapakTepus3oBaTb  pa3jIM4HbIE
MHOT'OI'PaHHUKOB, NIEPEUNUCIUTD UX 3JIEMEHTHI U CBOMCTBA.
- N300pakaTh MHOTOTPAaHHMKH M BBIMOJHATH IMOCTPOEHHS] Ha
H300pKEHMSIX B MOJIEISIX MHOTOIPDAHHUKOB.

- BeluncnaTh JuHeNHble 3JIeMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX
KOH(HUrypanusx, apryMeHTHPOBATb CBOH CYXKICHUSI.

- Xapaktepu3oBaTb U HM300pa)kaTb CEUEHUS,
MHOT'OI'PaHHUKOB, BBIYHCIIATD IUIOIIAAN TOBEPXHOCTEH.
- [TocTpoeHne mpocTednx cedeHnii KyOa, MpU3Mbl, MUPAMUIBL.

- OcBouTh BUABI CUMMETPHH B NPOCTPAHCTBE, (HOPMYJIHPOBATH
OmnpeneseHnuss U CBOMCTBA. XapaKTEpPU30BaTb CUMMETPHUIO Tell
Bpalll€HUs] 1 MHOTOTPaHHUKOB.

BUBI

pa3BepTKU
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-U300paxaTh OCHOBHBIE MHOTOTPAHHUKU M BBITIOJHSITH PUCYHKU
IO YCJIOBUSIM 33724

-O3HaKOMUTBCSI ¢ BUAAMHU TEJ BpaIIeHUs, cHhopMyIHpoOBaTh HX
ONpeneseHus: U CBONCTBA.

- XapakTepu3oBaTh U U300paKaTh TeJla BPALICHUS, UX Pa3BEPTKH,
CeYeHUsl.

- Pemarp 3agaun Ha MOCTPOEHHE CEUYECHMI TeJl BpalleHUS,
BBIUMCIIATh [JIMHY, PAacCTOsAHMs, YIUIbL, Iuomanu. lIposoguts
NOKa3aTeNbHbIE PACCYKACHUS MIPU PELIEHUHN 3a1a4.

-IIpumensATs CBOMCTBA CUMMETPUH NPU PEIIEHUU 3a7a4 Ha Tena
BpaLIeHNs], KOMOMHALIUIO TeJl.

- OcBouTp mOHATHS IUIOIAAM U oOBeMa,
CBONCTBaMH.

- 3HaTb (OPMyNBI AN BBIYUCIEHUS IUIOIIAAEH MOBEPXHOCTEH
MHOT'OI'PaHHUKOB U TeJ BPALECHUS.

- Pemwars 3amaunM Ha BBMUKCICHHE IUIOWIAAEH IMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJl

- OCBOUTH NOHATHA BEKTOPA.

- M3yunte AexkapTOBYIO CHUCTEMY KOOPAMHAT B MPOCTPAHCTBE,
MOCTPOUTh MO 3aJaHHBIM KOOPAWHATAM TOYKU M IIJIOCKOCTH,
HAXOJIUTb KOOPJAMHATHI TOUEK

dKCHOMaMHu H

l'lpe).]MeTHble:
- OHpeHeJ’II/ITb 3HAYCHUA MATCMATUKHU B HaYKe, TCXHUKE,
- c(hOpMHPOBAHHOCTH -
o OKOHOMHKE, PIH(l)OpMaL[I/IOHHbIX TCXHOJIOIUuAxX H HpaKTI/ILIeCKOI/I
npencTaBleHui o}
NEATENbLHOCTHU.
MAaTCMAaTHUKEC KakK JacTHu
o - HpI/IMeHI/ITb MATCMATUUCCKHUEC METOAbI JJIA peH_IeHI/Iﬂ
MHUPOBOM  KYyJIbTYpbl U .
COIep KaTeNbHbIX 3a7ad U3 pa3jindHbIX o0jacreil Hayku u
MECTEC MaTCMAaTUKHU B
. npaktuku. HHTEpnpeTupoBaTe pe3yapTaT C Y4ETOM peajibHBIX
COBPEMEHHOMH -
OrpaHUYEHUU.
UMBIIM3ALKMH, Ccrocodax . .
. | - O3HaKOMHUTBCS C TNpPUMEHEHHEM KOpHEH U cTeneHed npu
OINUCaHUus SIBJICHHUU
BBIYUCJIICHUHN CpeI[HI/IX, JACIICHUN OTpesxa B «30JI0OTOM CCUCHHUHN».
peanbHOro Mupa Ha

MATEMATHYCCKOM A3BIKE,

-Pemuts MPUKIIAAHBIC 3aJa4U Ha CJIOXKHBIC ITPOLEHTBI

- c(hOpMHUPOBAHHOCTH
MpPEeACTaBICHUN 0
MaTeMaTHYECKUX

MOHATHAX KaK BaKHEWMITHUX
MATEMATHYCCKUX MOIECIIAX,
MO3BOJIAKOIUX OIIUCBIBATH
u n3y4daTb pa3HbIE
npoHeCcChl U ABJICHUA,

-O3HaKOMUTBECSI C TIOHATHEM KOpHS N-H CTENeHH, CBOHCTBaAMU
paauKanoB U MPaBUJIAMH CPAaBHEHHsI KOPHEH.

-OnpenenuTs paBHOCHIBHOCTH BBIPAXKEHUMN C paguKaIaMH.
-O3HaKOMUTBCSI C TMOHATHEM CTENEeHU C JEeWCTBUTEIbHBIM II
Hsyunts panuaHHbIl METON U3MEPEHHs YIJIOB BpALIEHUS U UX
CBSI3U C rpaaycHOH Mepoil. M300pasute yriel BpalieHWs Ha
OKPY’KHOCTH, COOTHECTH BEJIMYUHBI YIJla C €r0 PacroyIoKEeHUEM
MOKa3aTeNneM

-O3HaKOMUTBCST C  TOHATHEM [EePEMEHHON, MpuMepamu
3aBUCHUMOCTENH MEKAY NePEMEHHBIMU.
-O3HaKOMUTBCS c MOHATHEM rpaduxa, ONpEeneIuThb

NPUHAIEKHOCTE TOYKH rpaduka ¢ysknamn. Onpenenutbs 1O
dopmyie mpocTeiimeli 3aBUCUMOCTH, BUA ee rpaduka. Beipasurts
(dbopMyJIBI OTHOH TEPEMEHHOM Yepe3 Apyrue.

-O3HaKOMUTBCST C ompenejeHueM (QyHKUUH, CcHOpMYIUPOBATH
ero

-HaiiTn obnactu onpenenenus u 006aacTy 3HaUEHUH QyHKIIH
-O3HaKOMHUTBCSI C TIOHSTHEM OOPATHBIX TPUTOHOMETPHUYECKUX
byHKIHHA.
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-U3yunth ompeneneHus apKCUHYyCa, apKKOCHHYCA, apKTaHIeHCa
gucna, chopmMyIupoBaTh UX.

-O3HaKOMHUTBCS ¢ IpUMepaMu (PyHKLHMOHAJIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLIECCaX U3 CMEKHBIX JTUCIIHUILIHH.

-CoctaButh BUABl (PYHKIMH TO OAHHOMY YCJIOBHIO, PELINTH
3a/a4i Ha SKCTPEMYM.

-BemmonmHuTh npeodpaszoBanus rpaduka GyHKINH

-O3HaKOMHUTBCSI €  TIOHATHEM  IEPEMEHHOW, TNpUMepamu
3aBUCHMOCTENH MEKAY NEPEMEHHBIMU.

-O3HaKOMHUTBCSI €  TOHATHEM  rpaduka, OTIPENENUTh
NPUHAIEKHOCTH TOUkH rpaduka QyHkumu. Onpemenuts Mo
dopMysie mpocTeiinel 3aBUCUMOCTH, BHIbI e€e rpaduka.
Beipazute GhopmyIiel OTHON epeMeHHON Yepes3 Ipyrue.
-O3HaKOMUTHBCS ¢ orpeneneHneM QyHKIUH, chOPMyIUPOBAThH
-Beraucnnts 3HaUeHNs PYHKUNH 1O 3HAUEHUIO apTyMEHTa.
-OmnpenenuTs MONOKEHUE TOYKH Ha rpaduke Mo ee KOOpaAUHATaM
¥ Ha00OpOT.

-O3HaKOMUTBCSI C TIOHATHEM HENPEPHIBHOM NEepUOANYECKON
¢byHkunu, chOpMyIHPOBATH CBOHCTBA CHHYyCa M KOCHHYCA,
MOCTPOUTD UX IpapuKy.

-O3HaKOMHUTBCSI C TIOHATHEM TaPMOHHUYECKUX KoyseOaHud u
npUMepaMH  TapMOHUYECKHUX  KojeOaHWi  aiisl  OmHMCaHUs
NPOIIECCOB B (PU3HMKE U APYTHX OONACTSAX 3HAHHUM.

-O3HaKOMHUTBCS C TIOHSITHEM ITPONU3BOIHON

-W3yunte u  chopMynupoBaTh €€  MEXaHHYECKHH U
TeOMETPUUYECKHI  CMBICJ, H3YYUTh QITOPUTM  BBIYHCIICHUS
MPOM3BOJHON HA MPUMEPE BBIYUCIEHUS] MTHOBEHHOH CKOPOCTH U
yIJI0BOTO KO3 (HULIMEHTA KacaTeJIbHOM.

-CocTaBUTh ypaBHEHUsI KacaTEeIbHON B 00IIEM BHIE.

-YcBouTh npasmia AudhepeHInPOBAHIS, TaOIHIIBI TPOU3BOTHBIX
3JIEMEHTApPHBIX (PYyHKIMHA, mpuMeHuTh st AuddepeHLnpOBaHMS
(yHKIMH, COCTABUTD YPABHEHHUS KacaTeIbHOM.

-U3yunth TEOpEeMbl O CBSA3HM CBOWCTB ()YHKIIMHM U NPOU3BOAHOM,
copMyIUpPOBATH UX.

-IIpoBecTn ¢ MOMOIIBIO MPOU3BOAHON HUCCiIenoBaHMS (PyHKIUH,
3aIaHHOH (POPMYJION.

-YCTaHOBUTb CBSI3U CBOWCTB (YHKIMHM U TPOU3BOIHOW IO HX
rpaduxam.

-[IpuMeHNUTE POM3BOMHYIO IUJIsl PELICHUs 3a7ad HAa HaXOXKIEHHE
HanOOJBINEr0, HAMMEHBIIETO 3HAYeHWs M Ha HaXOXICHHE
JKCTpPEMyMa

-O3HaKOMHUTBCSI C TIOHSTHEM HHTErpajia u nepBooOpa3HOM.
-U3yunth mnpaBmiia BBIUUCIEHUS TMEPBOOOPA3HONM U TEOPEMBI
Herorona— JleliOanna.

-Pemuth 3amaum Ha CBsI3b MEepBOOOPA3HONW M €€ MPOU3BOMHOM,
BBIYUCIIUTH NIEPBOOOPA3HYIO IS JAHHON (PYHKIIUH.

-Pemnth 3amaun Ha TpUMEHEHHWE WHTErpana IJisl BBIYHCICHHS
(bu3NIECKUX BETMYNH H TUIOIIAAEH

-O3HaKOMHUTBCS ¢ IPOCTEHIINMH CBEIEHUSIMU O KOPHSIX

-U3y4unTth TEOpUU PAaBHOCHIBHOCTH YPAaBHEHHUH U €€ IPUMEHEHUS
-Pemuth panpioHanbHBIE, UpPPALMOHANBHBIE, TOKA3aTENbHbIE H
TPUTOHOMETPHUYECKHE YPABHEHHSI U CHCTEMBI.
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-PacniozHats Ha uyepTeXkax U MOAENSAX pasjMyHble Clydau
B3aMMHOT'O PACIIONIOXKEHUS MIPSIMBIX U MJIOCKOCTEN.

-IIpuMeHUTL NMPU3HAKU U CBOMCTBA PACIOJIOKEHUs MPSAMBIX U
TJIOCKOCTEH MpPH PELICHUH 3a/1a4.

-U300pasute Ha pHCYHKaX W CKOHCTPYHPOBATH HA MOAEISIX
NEPNEeHIUKYNIAPbl U HAKJIOHHbIE K IUIOCKOCTH, IpSIMBIE,
napajuleNibHble MJIOCKOCTH, YIJIbl MEXY MPSIMON U MIIOCKOCTBIO U
00OCHOBATh OCTPOCHUSI.

-Pemnte 3a1aun Ha BBIMUCIIEHUE F€OMETPUYECKUX BEJIUYHH.
-OnpenenuTs U BBIMUCIUTD PACCTOSIHUS B IIPOCTPAHCTBE.
-O3HaKOMUTBCS] C MOHATHEM MapalljIeIbHOTO MPOEKTUPOBAHUS U
ero coiictBamu. CdopMyaHpoBaTh TEOPEMbl O IUIOIIAAH
OPTOTrOHAJIBHOM NMPOEKIIMM MHOTOYTOJIbHUKA.

-Onucatb u OXapaKTepu3OBaTh pa3anyHbIe BUJIBI
MHOTOTPaHHMKOB, NEPEUUCIUTD UX 3JIEMEHTHI U CBONCTBA.
-OxapakTepru3oBaTh U U300Pa3UTh CEYECHHUS, BBIMUCIUTD TUIOIIAAN
MOBEPXHOCTEH.

-O3HaKOMUTBCST € BUAAMH CHMMETPUNH B  IMPOCTPAHCTBE,
chopMyTUpOBaTh OMpeAesieHus u CBOHCTBA. OXapakTepu3oBaTh
CUMMETPHUH TeJ BpallleHUs1 U MHOTOTPAHHUKOB.

-IIpumeHuTE CBOMCTBA CUMMETPHUU NIPH PELICHUH 3a4a4.
-O3HaKOMHUTBCSI C BHIAMHU TeJ BpalleHUus, cHhopMyrupoBaTh HX
ONpEAENICHUsI U CBOMCTBA.

-OxapakTepu30BaTh 1 M300PA3HUTh TEJIa BPALEHHS, UX PA3BEPTKH,
CeueHus.

-O3HaKOMHUTBCS ¢ TIOHATHSIMH IIJIOMIAAN U 00BbEMa, aKCHOMaMH U
CBOICTBaMH.

-U3y4unTh TEOpeMBl O BBIMHUCICHUN OOBEMOB MPOCTPAHCTBEHHBIX
TEJN, PEeINTh 3aJadyd Ha MpPUMEHEHUe (POPMyJ BBIYHUCICHHS
00BEMOB.

-U3yunth GopMysbl Al BBIMUCIEHHS IUIOLIANEH MOBEPXHOCTEH
MHOTOTPaHHMKOB U TeJ BpallleHus.

-O3HaKOMUTBCSI C METOJIOM BBIYMCIIEHHS IJIOLIAAN MOBEPXHOCTH
ceprl. PemnTh 3amaun Ha BBIYUCICHUE TUIOMIANEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX Tell.

-O3HaKOMUTBCST C MOHATHEM BekTopa. M3yduTh AekapTOBble
CUCTEMbI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 33aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOXAEHHE KOOpAUHAT
TOYEK.

-U3yunTh cBOMCTBA BEKTOPHBIX BEJIMYMH, MPaBWJAa Pa3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MpPaBWJIa HAXOXKIEHUs
KOOpPAMHAT BEKTOpa B MPOCTPAHCTBE, IpaBWiIa ACHCTBUH C
BEKTOPAaMH, 33JaHHbIMU KOOpAMHATAMU

- MIOHUMAaHHe
BO3MOXKHOCTH
AKCUOMAaTHUYECKOr O
MOCTPOEHUS
MaTeMaTH4YECKUX TEOPUH;

YPaBHEHUS.
-3amucath KOpeHb N-i CTENEeHW B BUAE CTENeHH C APOOHBIM
MOoKa3aTeieM U Hao0OopoT.

-BbluuCAnUTh CTENEHW C pauMOHANbHBIM MOKaszarteneMm, 21
BBITIOJIHUTb NPUKUJKH 3HAUCHUS CTENICHH, CPABHHUBAS CTCTICHU.
-[IpeoOpasoBath  YHCIOBBIE ¥  OYKBEHHBIE  BBIPAXKEHUS,
cozepxKalye CTeNeHy, MPUMEHsIsl CBOMCTBA.

-BrimonanTth npeoOpa3oBaHue BhIpAKEHUH, MPUMEHsIST (POPMYJIBIL,
CBSI3aHHBIE CO CBOWMCTBAMHM CTENEHeH 1 Jjorapudmos.
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-[IppuMeHUTE OCHOBHBIE (OPMYJIBI TPUTOHOMETPHH: (HOPMYJIBI
CJIOXKEHMUS, yABOEHUH, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUECKUX (PYHKIHHA B MPOU3BEACHNE U IPOU3BEICHUS
B CyMMy H TPUMEHHTb TpPH BBMHUCICHUM 3HAYCHHS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOILEHHUS €ro.
-Ucnonb3oBaTe CBOWMCTBA CUMMETPUU TOYEK HA €IUHUYHON
OKPY’KHOCTH ¥ MIPUMEHUTD UX IS BbIBOAA (POPMYJI MPUBEIECHUS.
-Peumuts (mo anropurmy) o GpopmysiaM U TPUTOHOMETPUIECKOMY
KPYTy IpOCTEHIINE TPUTOHOMETPHUECKUE YPABHEHHSI.

-[IpuBectn  mpuMepsl  (PYHKIMOHATBHBIX  3aBHUCUMOCTEH B
peasbHBIX MPOLECCax U3 CMEXHBIX TUCLUIUINH.

-IIpuBecTn noOKa3aTesbHBIE PACCYKACHUS HEKOTOPBIX CBOWCTB
JUHEHHONW M KBaApaTHMYHOH (DYyHKIHHA, MPOBECTH HCCIEIOBAHHS
JIMHENHON, KyCOYHO-JIMHENHHOM, ApOOHO-THMHEHHOH 51
KBaJPaTHYHON (QYHKIHH, TOCTPOUTD UX TPa(HKH.

-[Toctpouts u mnpoumrtate rpadpukn ¢yskuuid. Hccnenosatb
byHKIMH.

-CoctaButh BUABl (PYHKUMH IO NAHHOMY YCJOBHIO, DPELINTH
3a/1a4 Ha SKCTPEMYM.

-BeimonHuTh npeodpasoBanus rpaduka GyHKIHH.

-Beruncnuth 3HaueHWst (QYHKUMH MO 3HAUEHHWIO AapryMeHTa.
OnpenenuTthb MONOKEHHUs TOUKU Ha rpaduke 1o ee KOOPAHHATAM U
HA000pOT.

-Ucnonp3oBath cBOHCTBA (DYHKUIWH [JIs1 CpaBHEHHs 3HAYSHHN
cTeneHel u jorapudmos.

-IToctpouTs rpadviku CTEMEHHBIX U JOTAPUPMUUECKUX (HyHKIIHHA.
-Pemmuts mokaszarenbHblE W JIOrapupMHUUECKHe YpaBHEHUS U
HEPaBEHCTBA M0 U3BECTHBIM AJITOPUTMAaM.

-CdopmynupoBaTh CBOICTBa CHHYCa M KOCHHYCa, IMOCTPOUTH UX
rpaduku.

-CdopmynupoBaTh CBOWCTBA TAHITCHCA U KOTAHICHCA, OCTPOHUTH
ux rpadpuku.

-[IpumenuTs cBoiicTBa (PYHKUHMI Ayl CpaBHEHUS 3HAYSHHN
TPUTOHOMETPHUECKUX (PYHKLUUH, PEIIUTh TPUTOHOMETPHUYECKHUE
yYpaBHEHUSI.

-BemmonHuth npeoOpasoBanus rpadukos. CdopmynupoBaTe U
MIPUBECTU J10KA3aTeNbCTBAa MPU3HAKOB B3aHMHOIO PaCIOIOKEHUS
MPSIMBIX U MJIOCKOCTEM.

-ChopmynupoBaTe  ONpeneseHUs, TMpPHU3HAKH M  CBOKCTBA
napajulebHbIX U NePIEHAUKYJSIPHBIX IJIOCKOCTEH, IBYTPaHHBIX U
JIMHENHBIX YIJIOB.

-ChopmynupoBaTe M [1OKa3aTb OCHOBHBIE TEOpPEMBI O
PacCTOSAHUAX (TEOPEMBI CYLIIECTBOBAHMSI, CBOMCTBA).

-[IlpumenuTs Teopum I OOOCHOBaHHUS TOCTPOEHUH |
BBIYUCIIEHUH. APryMEHTHPOBATb CBOM CYXKIOCHHS O B3aUMHOM
PACIIONIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

-U3yunth TEOpeMBI O BBIMHUCICHUN OOBEMOB MPOCTPAHCTBEHHBIX
TEJN, PEIINTh 3aJadyd Ha MpUMEHEHUe (POPMyJ BBIYHUCICHHS
00beMoB. M3yuntb (OpMySBI Ui BBIYMCICHUS IUIOMIAAEH
MOBEPXHOCTEH MHOTOI'PAaHHUKOB U TeJl BpalleHus. O3HaKOMUTbHCS
C METOJIOM BBIYHMCJICHHUS IUIOINAAH MOBEPXHOCTH cepbl. Pemuts
3a1a4u Ha BbIUHCJIEHHE riouanen MOBEPXHOCTHU
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MIPOCTPAHCTBEHHBIX TEIL
-IlpumenuTe TEOPHUM IPU pPELIEHWM 3a]ad Ha JEHCTBUS C
BEKTOPAaMH, KOOPJWHATHBIA METON, NPUMEHUTb BEKTOPBI IS
BBIYMCJICHNs] BEJIMYHH YIJIOB U PACCTOSIHUM BEKTOPOB.

- BIAJEHHE  METOAAMH
NOKa3aTEIbCTB 51
aJrOpUTMOB peuieHus,
YMEHHE UX IPUMEHSATb,

MPOBOJIUTH AOKA3aTeIbHbIE
paccykJIeHuss B  XOfe
pelieHus 3aaay;

-OBnazieT CBEACHUSMH O KOPHAX aireOpanmyecKux ypaBHEHUM,
MOHSATHSIMH UCCJIEOBAHUS YPABHEHHUH U CHCTEM yPaBHEHHIA.
-U3yunTth TEOPUHN paBHOCHIBHOCTH YPAaBHEHUH U €€ MPUMEHEHUSL.
IToBTOPUTH 3amUCH peLIeHHs CTAHAAPTHBIX YPAaBHEHUH, MPUEMOB
npeoOpa3oBaHUsl YpaBHEHUH U1 CBEACHHUS K CTAHAAPTHOMY
yYPaBHEHHIO.

-Peminte  panmoHanbHBIE,
yYPaBHEHUSI U CUCTEMBIL.
-Ucnonp3oBaHne CBOWCTB M rpadukoB (PyHKUUH A peLIeHUs
YPaBHEHHUH.

-Pemuth ypaBHEHUsS! C IPUMEHEHHEM BCEX MPHUEMOB (Pa3JI0KEeHHUs
HAa MHOXXHMTEJH, BBEICHUS HOBBIX HEHM3BECTHBIX, IOACTAHOBKH,
rpapUIeCKOro MEeTO/a).

-Pemmute cucTeMbl ypaBHEHHH C TNPUMEHEHHEM Pa3JIMIHBIX
croco0oB. O3HAKOMHUTBCSI € OOLIMMH BOMPOCAMHU  PELICHHS
HEPaBEHCTB U HCIOJNb30BaTh CBOWCTBA rpadUKOB (YHKIMHA MpU
pEelIeHNH HEepaBEHCTB. PemmTbh HEPaBEHCTBA U CHUCTEMBI
HEPaBEHCTB C IPUMEHEHUEM Pa3IMIHBIX CIIOCOOOB.
-Pemmute mo ¢QopMynaM M TPUTOHOMETPUYECKOMY
NPOCTEHIINE TPUTOHOMETPUIECKHE YPABHEHUS.
-[IpuMeHNUTE OOIIMH METObI PELIEHHsI YPpaBHEHHH (PUBEACHUE K
JUHEHHOMY, KBaJIPaTHOMY, METOZ PAa3JIOKEHUS] HA MHOMKUTEIH,
3aMEHBbl TEPEMEHHOH) TMpH pPEIeHHH TPUTOHOMETPUIECKUX
ypaBHEHUNH. YMeTb OTMEUaTb Ha KPyre pPELIeHHs] MPOCTEHUIINX
TPUTOHOMETPHUYECKUX HEPABEHCTB.

-[IpumMeHUTP  MaTeMaTHUECKHWE  METONOBbl U PELISHHS
COIEpIKATENbHBIX 3aJad W3 pa3IMyHbIX oOjacTell Haykd U
NpakTUKU. MHTEpIpeTHpoBaTh Pe3ysbTaThl C YUETOM peajbHbIX
OrpaHUYCHUH.

HUpPpauOHAJIbHBIC, ITOKA3aTCJIbHBIC

Kpyry

- BJIAACHUEC CTAHAAPTHBIMU

npueMamu pelieHust
PaLMOHAIBHBIX u
HMppalMOHaIbHBIX,
MOKAa3aTENbHBIX,
CTETICHHBIX,
TPUTOHOMETPUUECKUX
VPaBHEHUII M HEPABEHCTB,
UX CUCTEM,
HCHOJb30BAHUE  TOTOBBIX
KOMITbIOTEPHBIX
nporpaMM, B TOM YHCIIE

IJIA IOUCKA MyTU PELIeHUs
U WUIIOCTPALUU PELICHUs
YPaBHEHUI U HEPABEHCTB,

-O3HaKOMHUTBCS C TIOHSITHEM MTPON3BOIHOM.

-ChopmynupoBaTh MEXaHUYECKUH W TEOMETPUYECKHHA CMBICT
MIPOU3BOAHOM.

-IIpumeHuTE ANrOpPUTM BBIYUCIEHUS MTHOBEHHOU CKOPOCTH U 23
peabHBIX 3aBHCUMOCTH, YTIIOBOH KO3 (HUIIMEHT KacaTeIbHOM.
-CocTaBUTh ypaBHEHUsI KacaTeIbHON B 00IIEM BHIE.

-YcBouTh npasmia AudGepeHIHPOBAHUS, TaOTHIIBI TPOU3BOTHBIX
3JIEMEHTAPHBIX (PyHKIIHIH.

-IIpumenuTh npaBwia  auddepeHIpoBaHus, TaOIULIBI
MIPOM3BOIHBIX 3JIEMEHTAPHBIX byHKIMi st
middepeHumpoanuss  QyHKIHH, COCTaBUTh  YypaBHEHUs
KaCaTEJIbHOM.

-U3yunth TEOpeMbl O CBS3M CBOWCTB (PYHKLMU M MPOU3BOIHOM,
copMyIUpOBATH HX.
-IIpoBecTn ¢ MOMOIIBIO MPOU3BOAHON HCCIENOBaHHUA (PYHKLIUH,
3aIaHHOH (POPMYJIOH.
-YCTaHOBUTb CBSI3U CBOWCTB (YHKIMHM U TPOU3BOIHOW IO HX

rpaduxam.
-IIpuMeHuTE NPOU3BOAHYIO [JIs1 PEUICHUs 3a7a4 Ha HAXOXKICHHE
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HanOOJIBIIETO,
SKCTpEMyMa.
-OCBOHUTH MOHATHE MHTETPAJIA U EPBOOOPA3HOI.

-[IppuMeHNUTh TpaBHJia BBIYUCIECHUS NMEPBOOOPA3HOH M TEOPEMBI
Hrerorona— JleliOanLa.

-Pemuth 3amaum Ha CBsI3b MEPBOOOPA3HOW M €€ MPOU3BOAHOM,
BBIYUCIIUTH NTEPBOOOPA3HYIO ISl JAHHOH (PYHKIIUML.

-Peminte 3amaun Ha NpuUMEHEHHE HHTerpaja Uil BbIUHCIEHUS
(U3NUECKUX BEJTMUNH M TUIOIACH.

HAUMEHBIIECIro0 3HAYUEHHUA W Ha HaAXOXICHHE

- c(hOpMHUPOBAHHOCTH
NpencTaBIeHUN 00
OCHOBHBIX MOHSITUSX
MaTEeMaTHYECKOTr0 aHaJn3a
1 UX CBOMCTBAX, BJIaJICcHUE
yMEHUEM XapaKTepHU30BaTh
MOBEJIeHUE byHKUIUH,
UCIIOJIb30BAHHE
MOJYUYCHHBIX 3HAHUHA IS
ONMCAaHMsI W  aHalu3a
peaNbHBIX 3aBUCUMOCTEN,

-ChopMmynupoBaTe M TPUBECTH JOKA3aTENIbCTBA MPU3HAKOB
B3aMMHOTI'0 PACHOJIOKEHHUSI IPAMBIX U TNIOCKOCTEH.
-PacniosHate Ha uyepTekax M MOAENAX pPA3IUYHBIX CIIy4aes

B3aUMHOTO PacCIONIOKEHHST MPSIMBIX u MJIOCKOCTEH,
apryMEHTUPOBATH CBOH CYKACHUSI.
-ChopmynupoBath  ONpeneNieHus, TMPU3HAKH W  CBOHCTBA

NapajuIeNIbHBIX U MEPIEHINKYISPHBIX IJIOCKOCTEH, IBYTPAHHBIX U
JIMHENHBIX YIJIOB.

-BBIMOTHUTD TOCTPOEHHE YIJIOB MEXKAY NPSMBIMU, NPSIMOH U
TUTOCKOCTBIO, MEXKNY IJIOCKOCTSMH MO ONHUCAHHMI0 M PACIO3HATH
UX Ha MOJIEJISIX.

-[IppuMeHUTE TIPU3HAKM M CBOHCTBA PACHOJOXKEHHS MPSMBIX H
TJIOCKOCTEH MpPH PELICHUH 3a/1a4.

-U300pasute Ha pUCYHKAX M KOHCTPYHPOBATb HA MOJENAX
NEePIEHANKYISAPBl U HAKJIOHHBIE K  IUIOCKOCTH, TMpSIMBIE,
NapajuieNIbHbIE TUIOCKOCTH, YIIIbI MEXy MPSIMON U MJIOCKOCTBIO U
00OCHOBATh OCTPOCHUSI.

-Pewmuts 3a1aun Ha BBIYUCIIEHUE TEOMETPUIECKUX BEJTUUHH.
-Omnucarh PaccTOSHUSI OT TOYKH O TUIOCKOCTH, OT MPsIMOH 10
TUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIY CKPEIIUBAIOLIIMHCS
NPSMBIMU, MEKY TPOU3BOJIBHBIME (PUTYPaMHU B IIPOCTPAHCTBE.
-ChopmynupoBaTe M J1OKa3aTb OCHOBHBIE TEOpPEMBI O
PacCTOSAHUAX (TEOPEMBI CYLIIECTBOBAHHS, CBOWCTBA).

-M300pa3uTh Ha yepTexkax U MOIEJSIX PACCTOSTHUS U OOOCHOBATH
cBou cyxpeHus. OmnpenenuTb W BBIUUCIHTb PACCTOSHUS B
MPOCTPAHCTBE.

-O3HaKOMHUTBCS C TOHSITHEM MapaJJIeIbHOTO NMPOCKTUPOBAHUS U
ero coiictBamu. CdopMyaHpoBaTh TEOPEMbl O IUIOIIAAH
OPTOTOHAJILHOM MPOEKIIM MHOTOYTOJIbHUKA.

-[IlpumenuTs Teopum I  OOOCHOBaHUS TOCTPOEHUH W
BBIYUCIICHUH. APryMEHTHPOBATb CBOU CYXKICHHS O B3aHMHOM
PACIIONIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

-Onucarp u OXapaKTepU30BaTh pa3IuvHbIe
MHOTOTPaHHHUKOB, TIEPEUUCIUTD UX 3JIEMEHTHI U CBOICTBA.
-U300pa3ute MHOTOTPaHHUKHA W BBINOJHUTH TOCTPOCHHUS Ha
H300pKEHMSIX B MOJIEISIX MHOTOIPDAHHUKOB.

-BerancnnTh NTUHEHHBbIE 3JIEMEHTBI U YIJIbl B MPOCTPAHCTBEHHBIX
KOH(HUrypauusx, apryMEeHTHPOBATb CBOH CYKICHHSI.
-[IpencraButh  XapakTepUCTUKy U  U300pa3uTh
BBIYUCIIUTH IJIOLIATU IOBEPXHOCTEH.

-[ToctpouTs npocreiiiuee cederne KyoOa, MPU3MbL, THPAMHIBL.
-O3HaKOMHUTBCSI C BHAAMH CHUMMETPUH B  TNPOCTPAHCTBE,
chopMyIUPOBATH ONIPENEIICHHUS] U CBOWCTBA.

BUIBI

CeUueHue,
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-OxapaxTepu3oBaTh CUMMETPHIO Teln BpalleHUs 51
MHOT'OIPaHHUKOB.

-IIpumeHuTE CBOMCTBA CUMMETPHUU MPHU PELIEHUHN 3a1a4.
-Ucnonp3oBaTh NPHOOPETEHHbIE 3HAHUS AT UCCIENOBAHHUA U
MOJZIEJIUPOBAHUS HECJIOXKHBIX 3a1a4.

-N300pa3ute OCHOBHBIE MHOTOI'PAHHHUKH U BBITOJHUTb PUCYHKOB
O YCJIOBUIO 3371a4.

-Pacrio3Hath Tena BpameHus, chopMynIupoBaTh UX OMPEACTICHUS
1 CBOICTBA.

-CopMmynHupoBaTe TEOpPEMbl O CEUEHHMM LIapa IUIOCKOCTBIO U
IUTOCKOCTH, KacaTeJIbHOH K cepe.

-OxapakTepu30BaTh U H300PA3HUTh TEJIa BPALIEHNS, UX PA3BEPTKH,
CeYeHusl.

-Peminte 3amaun Ha NOCTPOEHHE CEYEHUH, BBIYMCICHUE IJIMH,
paccTossHUM, yraoB, momaaed. IlpuBecTu goOKa3aTeSbHbBIC
pacCy kaeHus MpU PEeIIeHUH 3a4a4.

-IIpumenuTE CBOMCTBA CUMMETPUU IIPHU PELICHUH 337a4 Ha Tena
BpaLIeHNsI, KOMOMHALIUIO TEl.

-N300pa3ute OCHOBHBIE KPYTJIbIE TEJA U BBIMOJHUTH PUCYHOK IO
YCJIOBHIO 3a71a4.

-CdopmynupoBaTe MOHATHS TUIOIIAAN W OObEMa, aKCHOMAaMH U
CBONCTBaMH.

-Pemute 3a7auu Ha BBIYHCIEHHUE IJIOMANEH TUIOCKUX (GUTyp C
MPUMEHEHUEM COOTBETCTBYKOIMX (opMysl ©  (HaKTOB W3
MJIAHUMETPUM.

-[IpuBecTn noOKa3aTenbCTBA TEOPEM O BBIUHCIEHHH OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIINUTh 3aa4l Ha MpUMeHeHne Gopmy
BBIYUCIIEHHSI 00 BEMOB.

-U3yunth GopMysbl Al BBIMUCIEHHS IUIOLIANEH MOBEPXHOCTEH
MHOTOTPaHHMKOB M TeN BpaeHuss. O3HaKOMUTBHCS C METOJOM
BBIYUCIIEHHSI TUIOINAAN TIOBEPXHOCTH cdepbl. PemmnTe 3amaun Ha
BBIYMCJICHHE MJIOIIAeH TOBEPXHOCTU MPOCTPAHCTBEHHBIX TEIL.
-U3yuute noHsaTHE BEKTOPA.

-U3yuute nEekapTOBYI0 CHUCTEMY KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOUTh MO 3aJaHHBIM KOOPAWHATAM TOYKU U IIJIOCKOCTH,
HAWTU KOOPJAUHATHI TOUEK.

-Bpraucnute pacCTOsIHUSA MeXAY TOUKaAMU.

-JI[eMOHCTPUPOBAaTL CBOWMCTBA BEKTOPHBIX BEJIWYUH, IPaBUIIa
Pa3NoKEHUs] BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IpaBUiA
HaXOXKJEHUsl KOOpPAMHAT BEKTOpa B MPOCTPAHCTBE, IpPaBUIIA
JNEHCTBUI ¢ BEKTOPAMH, 3aJaHHbIMH KOOPANHATAMM.

-IlpumenuTe TEOPHUM MpPU pPELIEHWM 3a]ad Ha JEHCTBUS C
BeKTOpaMu. M3yuuThb CKalApHOE NPOU3BEIECHHUE BEKTOPOB,
BEKTOPHOE YPaBHEHHE MPSIMOM U MJIOCKOCTH.

-IlpumenuTe TEOPHUM @pPU pPELIEHWM 3a0a4 Ha JEHCTBUS C
BEKTOPAaMHU, KOOPAWHATHBIA METOH, MPUMEHUTb BEKTOPBI IS
BBIYMCJICHNs] BEJIMYHH YIJIOB U PACCTOSIHUI BEKTOPOB.

- BJIAQJAEHHUE OCHOBHBIMU
MOHATUSMH O TUIOCKUX U
MPOCTPAHCTBEHHBIX
reOMeTPUIEeCKUX (Purypax,
WX OCHOBHBIX CBOMCTBAX;

-ChopmynupoBath onpeaeneHus COObITHI, BUIa COOBITH.
-Pacnio3Hath BUBI CTy4aifHBIX COOBITHIA.

-3HaTb KJIACCUYECKOE OIpeNeseHUs] BEpOSTHOCTH, CBOMICTBa
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

-Pemmuth 3a1aun Ha BHIYUCIIEHUE BEPOSTHOCTEH COOBITHIA.
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-ChopmynupoBatb omnpeneneHuss u (HOPMYJbl JJiT BBIYUCICHHS
pa3MelleHu s, MePeMeIeHHs], COYeTAHUSI.

- c(hOpMHUPOBAHHOCTH
yMEHUs pacno3HaBaThb
reoMeTpuvecKue (Urypsl
Ha 4epTekax, MOAENsX U B
peasbHOM MUDpE;
NPUMEHEHHEe  HM3yYCeHHBIX
CBOWMCTB T€OMETPUUYECKUX

buryp u Qopmyn mus

-[Toctpouts rpaduiku 3eMeHTaPHBIX QYHKIIHIA,

-IIpeobpazoBats rpaduku QyHKIUH,

-Co3gaTe mpe3eHTanuy 10 MPeICTaBICHUI0 yueOHOro Marepuana
U PE3yJIbTATOB MPOEKTHON AEATEIBHOCTH.

-Pemmute kOMOMHATOpHBIE 3a7mauud METOAOM repebopa W TIO
NPABUITY YMHOXKECHHUSI.

-O3HaKOMHUTBCSI ¢ TOHATHSIMH KOMOMHATOPHKH: Pa3MEIEeHUSIMH,

COYETAHUSIMH, TIepecTaHOBKaMH W  (Qopmynamu mia  UX
pelIeHnsT TeOMETPUYECKUX

BBIYUCIICHHS.
3ana4 u 3a1a4 c

-O0BSICHUTD M NPUMEHUTb (GOPMYJBl Ui BBIYHCICHUS
PAKTUIECKUM . o

. pa3MeLIeHHH, TePECTAHOBOK U COUYETAHHH MPU PELICHUH 3a/1a4.

CONEPIKAHHEM,
- c(hOpMHUPOBAHHOCTH
MPEACTaBICHUI o | -ChopmynupoBath onpeaeneHus COObITHI, BUIa COOBITUN.
mpoueccax H  SIBISHHUSX, | -Pacro3HaTh BUABI CIyd4alHBIX COOBITHIA.
UMEIOLINX BEPOATHOCTHBIN | -3HAaTh KJIACCHYECKOE OMNpPENeeHUs] BEPOSITHOCTH, CBOMCTBA

XapaKkTep, CTAaTUCTUYECKUX

BEPOSITHOCTU, TEOPEMBI O CyMME BEPOSITHOCTEN.

3aKOHOMEPHOCTSAX B | -PemnTh 3a1a41 Ha BEIMHUCICHUE BEPOSITHOCTEH COOBITHIA.
peanbHOM mupe, | -CopmynupoBate onpeneneHuss U (GOPMYJIbl ST BBIUHUCICHUS
OCHOBHBIX MOHATUSAX | pa3sMELleHUs], IEPEMELLCHHNs], COUETaHUs.

3JIEMEHTAPHON TEOPUHU

BEPOSTHOCTEM.

- ymenuit Haxonuth W | -CdopmynupoBaTh onpenenaeHus COOBITUH, BUa COOBITHH.
OLICHUBATb  BEPOSITHOCTH | -Pacno3HaTh BUABI CIy4alHBIX COOBITHIA.

HACTYIUIEHUs1 COOBITHH B | -3HAaTh KJIACCHYECKOE OMNpPENeIeHUsT BEPOSTHOCTH, CBOMCTBA
MPOCTEUIINX BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

NPAKTUYECKUX CUTyanusx | -PemmuTs 3a1aun Ha BEIMUCICHUE BEPOSITHOCTEH COOBITHH.

51 ocHoBHbIe | -CopMmynupoBate omnpeneneHust 1 (HOPMyJIbl AT BBIMHCICHUS
XapaKTepUCTUKHU pa3sMelleHHUs], TePEMELIEHNUs, COUETAHUS.

CJly4alHbIX BEJWUYHH,

Pemenue 3amau.

— BJaA€HHE HaBbIKAMHU
UCIIOJIb30BAHUS  T'OTOBBIX
KOMIBIOTEPHBIX MPOrpPamMm
IIpU PELICHUH 3a4a4.

-IToctpouts rpaduiku 3eMeHTapHBIX QYHKIIHIA,

-IIpeobpazoBars rpaduku PyHKIUH,

-Co3faTe mpe3eHTaluy 10 MPeICTaBICHUI0 yueOHOro Marepuana
U PE3yJbTATOB MPOEKTHON AEATEIbHOCTH.

-Pemmute xoMOMHAaTOpHBIE 3a7maun MeTOAOM mepedopa U IO
NPaBUITY YMHOXKEHHUSI.

-O3HaKOMHUTBCSI ¢ TIOHSATHSIMH KOMOMHATOPHKH: Pa3MeIleHUsIMH,

COYETAHUSIMH, TIepecTaHOBKaMH W  (opMmynamu mia  UX
BBIYMCJICHHUSI.
-O0BSICHUTD M NPUMEHUTb  (GOPMYJBl Ui BBIYHCICHUS

pa3sMeLIEeHNI, IEPECTAHOBOK U COYETAHUN MIPU PELIEHUHN 3a1a4.
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