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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o06meobpazoBaTenbHON y4eOHON mucHUIUIMHA «MaTtemaThkKa
MpeaHa3Ha4YeHA TSl U3YUCHUSI MAaTEeMATHKH B TTPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX
opranmzanuax CIIO, peanusynommx o00pa3oBaTEIbHYIO MPOTPaMMy CPEIHETO
oOimiero oOpa3oBaHusi B TMpeJieflax OCBOCHUS OCHOBHOW MpodheCCHOHAIBHOM
obpazoBatenpHol nporpammbl CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus TMpHU TOJATOTOBKE KBAIM(PUIIUPOBAHHBIX pabOUMX, CIYXKAIUX U
CIIEIUAJIUCTOB CPEJIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero oOriero
o0pa3oBaHus, MPEABABISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOM AMCHUIUIMHBI «Maremarukay, ¢ yyeroM IIpumepHOl OCHOBHOM
00pa3zoBaTeILHON MPOrpaMMBbl CPeaHETO 00Iero 06pa3oBaHus, 0J100peHa peleHueM
dbenepaabHOTO y4eOHO—METOAMYECKOTO OOBEIMHEHHUS IO OO0ImEeMy oO0pa30BaHHIO
(mpotoxoi ot 28 uroHs 2016 . Ne 2/16-3).

Conepxkanue mnporpaMmbl «MaTeMaTuka» HaNpaBiICHO HAa JOCTHUXKEHUE
CIEAYIOIIUX

neJe:

o obecrnieueHue CGHOPMUPOBAHHOCTH TIPEACTABICHUNA O COIMATBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DaKTOpaX CTAHOBJICHUS MaTEMAaTHUKHU;

o obecrieueHne cHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJTOPUTMHYECKOIO H
MaTeMaTU4YeCKOr0 MBIIIJICHHUS;

| oOecnieueHrne Cc(HOPMHUPOBAHHOCTH YMEHHM MPUMEHSATH IOJYYCHHBIC
3HAHMS MPU PEIICHUH PA3JIMYHBIX 33]1ay;

| oOecrieyeHue CHOPMUPOBAHHOCTU MPEACTABICHUN O MaTeMaTHKe Kak
4acTH OOIIEYEIOBEYECKOM KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE€ HAYKH, MMO3BOJISIONIEM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOLECCHI U SBJICHUS.

B mporpammy BKJIIOYEHO COjEpKaHUE, HAMpaBlIeHHOE HAa (HOPMHUPOBAHUE Yy
CTYJICHTOB KOMITETCHIINI, HEOOXOUMBIX 7151 KauecTBeHHOTO ocBoeHus OIIOIT CTIO
Ha 0a3e OCHOBHOro oOmIero o00pa3oBaHUsl C TMOJIYYCHHEM CPEIHEro OOIIero
o0pa3zoBaHus; MporpaMMbl OATOTOBKH crienuanuctoB cpennero 3seHa (I1IICC3).

[Iporpamma y4yeOHON IUCHMIUIMHBI «MaTemaTuka» SIBISIETCS OCHOBOM JUIsl
pa3paboOTKH pabouux MpOrpamM, B KOTOPBIX MpodeccroHadbHble 00pa3oBaTeIbHbIC
OpraHu3alliy, pealu3yrole o0pa30BaTeIbHYI MPOrpaMMy CpeaHero oOIero
obpazoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOIO OOIIEro
oOpa3oBaHus, YTOUHSAIOT COJIEp)KaHHe Y4YeOHOro marepuaia, IMOoCiIe0oBaTeIbHOCTh
€ro HU3y4yeHus, pachpeleleHrue YydyeOHBIX 4YacoB, TEeMaTHUKy pedepaTroB, BHJbI
CaMOCTOATENBHBIX ~ paboOT, y4uThIBag cCHeHU(UKY TMporpaMMm  MOATOTOBKH
CIEUUAIIMUCTOB CPEJITHETO 3BEHA, OCBANBAEMOM CIEIUAIBHOCTH.



[IporpaMmMa MOXET  HCHOJB30BaThCS  JAPYTUMH  NPOPECCHOHATbHBIMU
00pa30BaTeIbHBIMU OPTaHU3ALUAMHU, PEATU3YIOIIUMHU 00pa30BaTENIbHYIO IPOTPAMMY
cpeaHero obmiero oopazoBanus B npenenax ocBoeHus ocHoBHoil OIIOIT CIIO Ha
0a3e ocHoBHOrO o01Iero oopazosanus (ITIICC3).

OO0mas XxapakTepucTHKA YU4eOHOI TUCHUNIHHBI «<MATEeMAaTHKA»

MaremaTuka SBIISIETCS byHIaMEeHTaIbHON o0ureo0pa3zoBaTenbHON
IUCIUIUIMHOW  CO  CIOXHMBIIMMCS ~ yYCTOWYHMBBIM  COJIEpP)KaHHEM M OOIIUMHU
TpeOOBAHUIMU K MTOATOTOBKE 00YyYarOIIUXCsl.

B mnpodeccuonanbHbix 00pa3oBaTENbHBIX OpraHU3alUAX, PEATU3YIOIMIUX
o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHEero o0IIero 00pa3oBaHus B Mpeeiax OCBOCHUS
OIIOIT CIIO nHa 6a3e OCHOBHOTrO OOIIEro oOpa3oBaHUsA, U3YYCHHE MATEMAaTHKH
UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT mpoduis MNpodhecCuOHAIBHOTO
oOpa3oBaHUs.

[Tpu ocBoenun cnernuanbHocTe CIIO ecTecTBEHHO - HAy4YHOTO MPOQPUIIS
npodeccuonanbHOro odpazoBanus, cnenuansHoctei CI1O rymanuTapHoro npoduis
npo(ecCUOHANBHOTO 00pa30BaHMs MaTeMaTUKa H3Yy4yaeTcs Ha 0a30BOM YypOBHE
®I'OC cpennero ob6bmiero obOpaszoBanusi; npu ocBoeHuu mnpodeccuit CIIO u
cnequanbHocTed CIIO TEXHHYECKOTO M COLUAIbHO-3KOHOMHUYECKOTO mpoduiei
npodeccuoHanbHOTO 00pa3oBaHMsI MaTeMaTHKa M3yyaeTcsi Oojiee yriayOJaeHHO, Kak
npoduibHas ydeOHas OUCIUIUIMHA, YYHUTHIBAIOMIAs CHEIMU(PHUKY OCBAaMBAEMBIX
npodeccuii Ui CreuaIbHOCTEH.

DTO BBIpAXKaeTCsl B COACPNKAHUU OOYUEHHs, KOJIMYECTBE YaCOB, BBIIEISIEMBIX
Ha M3Y4YEHHE OTAEIBHBIX TEM IPOrpPaMMBbl, IIyOMHE WX OCBOEHHS CTYACHTaMHU,
o0beMe U  XapakTepe [MpaKTUYECKUX  3aHATHM, BUAAX  BHEAYAUTOPHOMN
CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

OOmue 1enu u3ydyeHus: MaTeMaTUKH TPAJAULMOHHO PEATU3yIOTCS B YEThIpEX

HaIPaBJICHUIX
o oO11iee npecTaBlieHue 00 UIeIX U METOJaX MAaTEMATHUKY;
| MHTEJUIEKTYaJIbHOE PA3BUTHE;
J OBJIaJIEHHE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMHU;
o BOCIUTATEIIbHOE BO3JAECHCTBUE.

[Ipodunuzamus 1ene MaTeMaTH4ecKOro 00pa3oBaHusl OTpakaeTcs Ha BEIOOpE
MPUOPUTETOB B OpraHM3aIlMM Y4YeOHOW JACSITENBHOCTH oOydarommxcs. Jlms
TEXHUYECKOTO,  COIMAIbHO-3KOHOMUYECKOTO  mpoduieli  mpodhecCHOHATBHOTO
oOpa3oBaHHMs BBIOOp IIeJied CMeMaeTcs B IparMaTHYeCKOM HarpaBIICHUH,
IIpeyCMaTPUBAIONIEM YCHJICHUE U PACIIMPECHHE MPHUKIAJIHOTO XapakTepa U3y4YeHHs
MaTEMaTUKH, TPEUMYIECTBEHHOW OpUEHTAllMd Ha aJITOPUTMHUYECKUN  CTHIIb
MO3HABATENLHON JIESITENbHOCTU. [l TYMaHUTapHOTO M €CTECTBEHHO HAy4YHOTO
npoduieli npodecCHOHAIBHOrO 00pa3oBaHus 0Oojiee XapaKTePHBIM  SIBJISETCS
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yCujIeHHEe OOIIEKYJIbTYPHON COCTABIAIONMICH y4eOHOW AUCIUILIMHBI C OPUCHTAIIUCH
Ha BU3yaJIbHO-00pa3HbIN U JJOTUYECKUH CTUIN Y4eOHOM pabOThlI.

N3ydyeHne mareMaTHKd Kak NpoduibHOU 001eo0pa3oBaTenbHON yueOHOM
TUCITUTUTAHBI, YYUTHIBAIOMIECH CIEeNU(UKY OCBaMBAEMBIX CTyACHTaMH Mpodeccuid
CIIO nnu cnemuansaoct CITO, oOecrieunBaeTcs:

J BBEIOOPOM Pa3IMYHBIX MOJAXOI0B K BBEJICHUIO OCHOBHBIX TTOHATHH;

o dbopMUpOBAaHHEM CHCTEMBl YyYEOHBIX 3aJaHUil, 00eCTICUMBAOIINX
3¢ (HEKTUBHOE OCYIIECTBICHNE BRIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

o oOoramieHueM CHeKTpa CTuJell y4yeOHOM [eATENbHOCTH 3a CueT
COTJIaCOBaHHUS C BEAYIIMMH JICITCIbHOCTHBIMH XapaKTEPUCTHKAMHU BBIOPAHHOMN
CIIEIUAIBHOCTH.

[IpodunbHas cocTaBisiomas OTpaxkaeTcs B TPeOOBAHUSIX K TOJATOTOBKE

oOyyarommxcs

B YaCTH:

J oOIIel CHCTeMBbl 3HAHMM: COACpIKATEIbHBIC MPUMEPHI UCIIOJIb30BaHHUS
MaTEMaTUYCCKUX UACH M METOJOB B IPO(ECCHOHATILHOM IeITeIbHOCTH,

J YMCHHI: pa3Indyrie B ypOBHE TPEOOBAHHHN K CIIOKHOCTH IMPUMEHSIEMBIX
aJITOPUTMOB;

J IPAaKTHYECKOTO HCIOIb30BAaHUS NPUOOPETCHHBIX 3HAHUN M YMEHHI:

UH/IMBUIyaJIbHOTO YYEOHOIO OIbITa B TIOCTPOEHUH MAaTEMaTHMYECKUX MOJEIIEH,
BBITNIOJTHEHUH UCCIIEI0BATENIbCKUX IPOEKTOB.

Takum  oOpa3zoM, peanm3ands  COACPKAHUS  Y4eOHOW  JTUCIUILUIMHBI
OPUEHTHPYET Ha MPHOPHUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTHK Yy4eOHOMH
paboThl, 3aBUCAMIUX OT Mpoduis MpodeccHoHAIbHOTO 00pa30BaHUs, IMOIYyYEHUS
ONbITA HCIOJb30BAHUSA MAaTEMaTUKA B COJAEPKATEIbHBIX W MPOPECCHOHAIBHO
3HAYUMBIX CUTYAaIUSX MO CPaBHEHUIO ¢ (hOpMaJIbHO-YPOBHEBBIMU PE3YyIbTATUBHBIMU
XapaKTepUCTUKaMU OOy4EHHUS.

Coaep:xkanue y4eOHOW JAUCHUILIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH €O/1€P:KATEJIbHbIMH JHHHUAMH 00yUCHUS MAaTEeMaTHKE:

. anreOpanyeckasl JIMHUS, BKJIIOYAONIAs CUCTEMATU3ALMI0 CBEICHUN O
YHCclaxX; U3y4eHHEe HOBBIX U 00001eHne paHee N3YUCHHBIX orepalnuii (Bo3BeACHHUE B
CTENEHb, W3BJICUYECHHE KOpHS, JOrapu(pMHUpOBAHUE, CHHYC, KOCHUHYC, TaHIEHC,
KOTaHTeHC M OOpaTHbIe K HUM); M3yYEHHE HOBBIX BUIOB YHMCIOBBIX BBIPRKCHHUN U
dbopMyII; COBEpIICHCTBOBaHHE TMPAKTUYECKUX HABBIKOB W  BBIYMCIUTEIHHON
KyJbTYpbl, pacIIMpEHHUE, COBEPIIECHCTBOBAHME  aireOpauvyeckoro amnmapara,
cOPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro NpPUMEHEHUE K PEUICHUIO
MaTEMAaTUYECKUX U MIPUKIAIHBIX 3a/1a4;

o TEOPETUKO-QYHKIIMOHAIbHAS JUHMS, BKJIIOYAIOIIAs CUCTEMAaTU3aLUI0 U
paciiupeHre CBENCHUM O (YHKIMIX, COBEpIICHCTBOBAHUE TpaUUEeCKUX YMEHMU;
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3HaKOMCTBO C OCHOBHBIMHM HJCSIMH W METOJAAaMHM MaTEeMaTHUECKOro aHajlu3a B
o0beMe, TMO3BOJSIONIEM HCCIENOBAaTh JJIEMEHTapHble (QYHKIUHM U pellaTh
npocTeiire reoMeTpudeckue, GU3ndeckue 1 Jpyrue MpuKiIaIHble 3a/1auH;

| JUHHUS ypaBHEHWUW M HEPaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHUH U
UCCJIEIOBAHUM MAaTEMaTUYECKUX MOJIeNied, MepeceKaromascs ¢ anredpandyeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH M BKJIIOYalollas  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKU aireOpanyeckux MnpeoOpa3oBaHUM [uis peleHus
YpaBHEHUH, HEPABEHCTB M cHUCTeM; (opMHpOBaHME CIOCOOHOCTH CTPOUTH U
HCCIIEIOBATh MPOCTEHIINE MaTeMaTHUYECKUe MOJENHU TpPU PEIICHUH MPHUKIaJIHbIX
3a7a4, 3374 U3 CMEXHBIX U CIICHUANTbHBIX TUCIUILINH;

| reoMeTpUYecKas JIMHHSA, BKIIOYAIONIAasl HATJSIHBIE TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M HU3Y4YEHHE WX CBOWCTB, (OPMHUPOBAHUE M PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXEHHWs,  pa3BUTHE  CIOCOOOB  T€OMETPUYECKHX
U3MEPEHHH, KOOPAMHATHOTO BEKTOPHOTO METO/OB JIsI PEIICHUS MaTeMaTHIECKUX U
NPUKIIATHBIX 33/1a4;

| CTOXacTUYecKash JIMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX
YMEHHM, TPEACTaBICHUH O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>KaIoIIEero Mupa.

Pa3penbl (Tembl), BKIIIOUYEHHBIE B COJAEpX aHUE Y4eOHOM AMCLMIUIMHBI,
ABJIAIOTCS OOIIMMHU Il BceX Mpoduiiei npodeccrnoHanbHOro o0pa3oBaHus U MpU
BCeX 00BbeMax ydeOHOro BPEMEHM HE3aBUCUMO OT TOTO, SIBISETCS JIM ydeOHas
auciuiInHa « MaTematrukay 6a30BoW WK MPO(QUITEHOM.

B Ttemarnueckux migaHaX MporpaMMbl Y4YeOHBIH MaTepuan MpeJCcTaBiIeH B
dbopme uepeaylolerocss pa3BepThIBAHUS OCHOBHBIX COJIEPXKATENbHBIX JIMHUN
(anmrebpanyeckoi, TEOPETUKO-(PYHKIIMOHAILHOM, YypaBHEHHH W  HEPaBEHCTB,
reOMETPUYECKOM, CTOXaCTHYECKOM), YTO TMO3BOJIIET THMOKO UCHOJIb30BaTh HX
pacrojoXeHue M B3aUMOCBS3b, COCTaBIATh pPAOOUMN KaJeHAApHBIA IUIaH, IO-
pa3zHOMy depeays yd4eOHble Tembl (TJIaBbl y4eOHWKA), YYWUTHIBAsA MPOQPUIH
npodeccuoHanbHOr0 00pa3oBaHus, cnenuduKy ocBauBaeMoil npodeccun CIIO wnu
cnequanbHoct  CIIO, rnyOumHy wu3ydeHMss Marepuana, YPOBEHb IOATOTOBKHU
CTYJEHTOB IO MPEAMETY.

[IpennaraemMpie B TNPUMEPHBIX TEMAaTHUYECKUX IUIaHAX pa3Hble OO0BEMBI
y4e0HOTO BpEMEHHM Ha U3yYeHHE OJHOM W TOW JKE€ TEMBI PEKOMEHIYeTCs
UCTIOJb30BaTh IS BBITIOJHEHHS Pa3NUYHBIX Y4eOHbIX 3amaHuil. Tem cambiM
pasnuyus B TpEOOBaHUAX K pe3yibTaTaM 0O0y4eHHs MPOSBATCS B YPOBHE HABBIKOB 110
PEIICHUIO 33]1a4 U OIbITE CAMOCTOSATEIBLHON padOTHI.

N3yuenne o0meoOpa3oBaTeIbHON YueOHON JAUCIUILIMHBI «MaremaTukay
3aBepIIaeTCs IMOJBEIEHUEM HUTOrOB B (pOpMe SK3aMeHa B paMKax MPOMEKYTOUHOU



aTTecTaluu cTyAaeHToB B npouecce ocBoeHus: ocHoBHoil OITOIT CITO ¢ nomydyenuem
cpeanero oomero oopazosanus ( [ITICC3).

B paznene mporpammer «CopepxaHue y4eOHOW MMCIUIUIMHBD) KYPCHBOM
BBIZICIICH MaTepuasi, KOTOPBIA TMPU HW3YYCHUH MaTEeMaTHKH Kak 0a30BOH, Tak W
npoduIbHON yueOHON AUCIMUITMHBI, KOHTPOIIIO HE TIOJIICKHUT.

B pe3yiabraTre 0CcBOeHHs 00pa30BaTeJIbHOM NMPOrpPaMMbl Y BBINYCKHHMKA
JAOJIKHBI ObITH C()OPMUPOBAHBI 001IMEe U NPOdecCHOHATbHbIE KOMIIETEHINHU.

BEINyCKHHUK, OCBOMBIINI 00pa30BaTEeNbHYIO MpOrpaMMmy, OJDKEH 00J1a1aTh
ciaeayrmumMu ooumMu  komrnereHusaMu  (ganee - OK) u mpodeccuoHambHbBIMU
koMmmeteHIusamu (nanee [1K):

OK O0lI. BsiOupars cnocoObl pemieHuss 3agad4  npodecCUuOHANTbHON
JeSTENBHOCTH, TPUMEHUTENBHO K PA3IUYHBIM KOHTEKCTaM.

OK 02. OcymecTBiaTh MOUCK, aHAIN3 M HHTEPIpETAINio WHGOpMAIIIH,
HEO0OXOMMO sl BRIMTIOJTHEHUS 33/1a4 MPOo(heCCUOHATBHOU IeATeTLHOCTH.

OK 03. IlmanupoBaTh U pealn30BBIBaTH COOCTBEHHOE Mpo(deccroHAbHOE U
JUYHOCTHOE pa3BUTHE.

OK 04. PaboTtath B KOJUIEKTUBE U KOMaHa€, 3P(HEKTUBHO B3aUMOJECICTBOBATh
C KOJIJIeraMH, pyKOBOACTBOM, KIIMEHTAMH.

OK 05. OcymecTtBiasTh YyCTHYHO M DUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rOCyJapCTBEHHOM S$I3bIKE C YYETOM OCOOEHHOCTEH COLMAaIbHOTO M KYJbTYpPHOIO
KOHTEKCTA.

OK 06. [IposiBnsATH IrpaXXJaHCKO-NIATPUOTUYECKYIO MO3UIIHIO,
JEMOHCTPUPOBaTh ~ OCO3HAHHOE  T[OBEJEHHWE HAa  OCHOBE  TPAJAMIIMOHHBIX
OOIIEYeIOBEYECKUX IIEHHOCTEH, MPUMEHSATh CTaHAAPThl AHTUKOPPYMIIHOHHOTO
MOBE/ICHUS.

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpY>Karouen cpenbl,
pecypcocoepexenuto, 3h(PEeKTUBHO AEHCTBOBATh B YPE3BBIUAWHBIX CUTYAITUSX.

OK 08. Hcnonb3oBaTh cpeAcTBa (PU3NYECKON KyJIbTYpbI Uil COXpaHEHUS U
VKpEIUIeHUs]  3I0pOBbsi B  Ipouecce MNpodecCUOHANbHOW  JIESATEbHOCTH U
NoJI7IepKaHusl HEOOXOAMMOTO YPOBHS (PU3NIECKOM MOATOTOBICHHOCTH.

OK 09. HMcnonp3oBarh MH(POPMAIMOHHBIE TEXHOJIOTUU B MPOPECCUOHATBHON
JEeSITEBHOCTH.

OK 10. [Ilonme3oBaThes  mpodecCHOHAIBLHON  JOKYMEHTAIlMeHd  Ha
roCyJapCTBEHHOM U MHOCTPAHHOM S3BIKaX.

OK 11. Ucnonw3oBare 3HaHUSA TO (UHAHCOBOM T'PAMOTHOCTH, ITUIAHHUPOBATH
MPEANPUHUMATETBCKYIO 1eITeTbHOCTb.

[IK 2.6 OcymectBuarb c6op wuHbOpMAIMM O AEITEIBHOCTH OOBEKTa
BHYTPEHHETO KOHTPOJS TIO BBIMOJTHEHUIO TPeOOBaHWII MPABOBOW W HOPMATHBHOMU
0a3bl ¥ BHYTPEHHUX PETJIAMEHTOB.



MECTO YYEBHOM JUCIHHUIIJIMHBI B CTPYKTYPE OCHOBHOM
MMPO®ECCHUOHAJBHON OBPA3OBATEJBHOM ITPOI'PAMMBI

VYuebnas aucuuruimHa «MaTeMaTukay —SBISETCS  YyUEOHBIM —TPEIMETOM
o0s3aTenbHOM TpeIMeTHOM obnactn «Martematuka u  uHpopmarukay PIrOC
CpeaHero o011ero 0opa3oBaHusl.

o npodeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpPraHU3alUsIX, PEeATU3YIOIIUX
00pa3zoBaTeIbHYIO TIPOrpaMMy cpeHero odiero oopa3oBaHus B MpejeaaXx OCBOCHUS
OIIOIT CIIO nHa 6a3e ocHOBHOTO OOIIEro oOpa3oBaHUs, ydeOHas IUCIUTLIIAHA
«Maremartnka» u3y4aercs.

J obmeoOpa3oBarenbHoM 1ukiie ydebnoro turana OIIOIT CIIO na 6aze
OCHOBHOTO 001Iero o0Opa3oBaHUsi C MOJYyYEHUEM CpPEAHEro oOmiero oOpa3oBaHUs
( [ITICC3).

o yueonbix wianax [ITICC3 yuyebnas nucuuruinHa «MaremaTukay BXOAUT
B cocTaB oOmmx oOmieo0pa3oBaTeIbHbIX YUEOHBIX TUCHUIUINH, (OPMHUPYEMBIX H3
oOs3aTenbHBIX nMpeameTHeiXx obnacteit ®I'OC cpexnero obmero o6pa3oBaHus, AJs
cneruanbHocTel CI1O Texanmueckoro nmpoduis mpoheccuoHaTLHOTO 00pa30BaHUS.

JInuHOCTHBIE pe3yabTaThI:

— OpHeHTaIrs OOyJaronuXcsi Ha pean3ariio MO3UTUBHBIX JKU3HCHHBIX
MEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTPEACIEHUIO, CHOCOOHOCTh CTaBUTh IETH U  CTPOWTH
’KU3HCHHBIE TUTAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMUXCS K CAMOPa3BUTHIO U
CaMOBOCTIMTAHHUIO B COOTBETCTBHH C OOIIEUEIOBEUECKUMU IIEHHOCTSIMHU U UJleaaMu
Ipa)KJaHCKOTO 00I11eCTBA;

— HPABCTBEHHOE CO3HAHHWE M TIOBEJCHHE HA OCHOBE YCBOCHHS
OOIIIEYeIOBEYECKUX IICHHOCTEW, TOJIEPAaHTHOTO CO3HAHMSI U TIOBEJCHUS B
MOJIUKYJIETYPHOM MHpE, TOTOBHOCTH M CIOCOOHOCTH BECTH JHAJIOT C JPYTUMU
JIOJbMHU, JIOCTUTaTh B HEM B3aWMOINOHWMAHUS, HAXOAWUTh OOIME TMeTu W
COTPYIHHUYATH TSI UX JOCTHIKEHUS;

— MPUHATHE TYMaHUCTHUECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIHHOE H
I00poKenaTebHOE  OTHOIIGHHWE K  JIPYrOMYy  4YelOBEKYy, €ro  MHEHHIO,
MHUPOBO33PEHUIO;

— pa3BUTHE KOMIIETEHIIUHA COTPYIHUYECTBA CO CBEPCTHUKAMHM, JICTHMH
MITQJIIIETO BO3pacTa, B3pOCIBIMH B 00pa3oBaTENbHOW, OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIEATEIbHOCTH.

— MUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY,
BIIQJICHUE JIOCTOBEPHOW HWH(MOpMAIMEl O MepeaOBBIX JTOCTHKEHHUSX M OTKPBITHUSIX
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MHUPOBOM M OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

— TOTOBHOCTh M  CIIOCOOHOCTH K 00pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUIO, HA TPOTSHDKEHUM BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEPLIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MpodhecCHOHAIBHON W
OOIIECTBECHHOU JICATCIIHLHOCTH;

— OCO3HAHHBIA BBIOOp Oynymeid mnpodeccun Kak MOyTh U CHOCOO
peanu3anuy COOCTBEHHBIX )KMU3HCHHBIX IIJIAHOB;

— TOTOBHOCTh  OOydYalIIMXcsi K  TPYIOBOM  mpodeccuoHanbHOU
JESTENbHOCTA KaK K BO3MOXKHOCTH Y4YacTHsl B PEIICHUU JTUYHBIX, OOLIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOIIEM;

— MOTPEOHOCTh TPYJIUTHCS, YBAXKEHUE K TPYLY U JIOISM TPYia, TPYIOBbIM
JOCTHKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHUE K
Pa3HBIM BUJAM TPYJIOBOU NIEATEILHOCTH;

— TOTOBHOCTh K CaMOOOCTY>KMBAaHUIO, BKIIIOYas 0OyYEHHE W BBITIOJIHEHUE
JIIOMAIITHUX 00SI3aHHOCTEMN.

— buznyeckoe, HYMOLIMOHAIEHO-TICUXOJIOTHYECKOE, COLIMAJIBHOE
OJiaronoyiyyne 0O0ydJaronuxcsl B )KU3HU 00pa3oBaTEIbHON OpraHu3aliy, OILIYIICHUE
IeTbMU  O€30MAaCHOCTM M ICHUXOJOTUYECKOro KoMdopTa, HHOOPMAMOHHON
0€30IacCHOCTH.

MeranpeameTHble pe3yJbTaThl

MeranpeaMeTHble  pe3yJbTaThl OCBOEHHS OCHOBHOM  00pa3oBaTeibHOMN
NporpaMMbl  MPeACTABJIEHbI TpeMsi TPyNNaMH YHHMBEPCAJBbHBIX Y4eOHBIX
aeiicteuii (YY):

PerynsiTuBHbIe YHMBepPcaJbHbIE YueOHbIE 1eiCTBUSA

BbINyCKHMK HAYYHTCS:

— CaMOCTOSITENTFHO ONPEENATh LIEIH, 3a/laBaTh MapaMeTpbl U KPUTEPUH,
M0 KOTOPBIM MOKHO OTIPEAETUTh, YTO LENb JOCTUTHYTA;

— OLICHMBATh BO3MOXKHBIC MOCJEICTBUS JOCTHKEHHS MOCTABICHHOW IIETU
B JICSITETbHOCTH, COOCTBEHHOM YKM3HU U KU3HU OKPYKAIOIIUX JIFOJICH, OCHOBHIBASICH
Ha COOOPAKEHUSIX ITUKH U MOPAJIH;

— CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/layll B 00pa30BaTEIILHOM
JESTENbHOCTU U KU3HEHHBIX CUTYaIUsX;

— OLICHHBATh PECYpPChl, B TOM YHCIIE€ BpeMsl U JIpyrue HemaTepuaabHbIe
pecypchl, HEOOXOUMBIE JIJISl JOCTUKEHUS TTOCTaBICHHON 11EJIH;

— BBIOMpATh  MyTh  JOCTHMIXKEHUS 1€, IUIAHUPOBATh  PEIICHUE
MOCTABJICHHBIX 3aJ1a4, ONTUMHU3HPYS MaTEpHAIbHBIE U HEMATEPHUAIIbHBIE 3aTPaThI;

— OpraHu30BbIBaTh I(P(EKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX IS
TOCTKEHUS TTOCTaBICHHOM I1EITH;
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— COMOCTABJIATh MOJIYYEHHBIN pe3yJIbTaT AEATEIbHOCTU C IMOCTaBICHHOU
3apaHee 1eJblO.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

BoinycKHMK HAYYUTCH:

— HCKaTh W HaxOJUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3ajady, B TOM
YuCJe, OCYIIECTBIISITh Pa3BEPHYThIH HH(POPMAIMOHHBIA MOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (YueOHbIE U MTO3HABATEIbHbIE) 3a/1a4H;

— KPUTUYECKU OIEHUBATh M WHTEPIPETUPOBATh MH(MOPMAILIUIO C Pa3HBIX
NO3UIMK, pacro3HaBaTh U (PUKCUPOBATH MPOTHUBOPEUMS B HUH(POPMAIMOHHBIX
UCTOYHHUKAX;

— UCIIOJIb30BATh PA3JIMYHbIE MOJEIIBHO-CXEMATUYECKUE CPEACTBA JIS
MPEJICTABJICHNS CYILIECTBEHHBIX CBSI3€M M OTHOILICHUH, a TaKXe NIPOTUBOPEUYHUN,
BBISIBJICHHBIX B UH(POPMAIIMOHHBIX NCTOYHUKAX;

— HaxOJUTh W TMPUBOJUTH KPUTUYECKHE AapryMEHTbl B OTHOIIECHHUU
JNEUCTBUM U CYXKIECHUU JAPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM
3aMEYaHUsM B OTHOIIEHUU COOCTBEHHOIO CYXJEHHUS, pacCCMaTpUBaTh UX KaK PeECypc
COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJIUTh 3a paMKH Yy4yeOHOro TpeAMeTa U OCYIIECTBIATH
1[eJICHANPABJICHHBIM TMOUCK BO3MOXXHOCTEH Il IIMPOKOrO IMEPEeHOca CPEACTB U
CIIOCOOOB JECHCTBUS;

— BBICTpauBaTh  WHIUBUIYAIbHYIO  00pa30BaTENbHYI0  TPAECKTOPHIO,
YUUTBIBAsl OrPAaHUYEHHS CO CTOPOHBI JPYTMX YYaCTHUKOB M  PECYPCHBIE
OTpaHUYCHHS;

— MEHSATh W  YAEpPKUBaTb pa3Hble TMO3UIMU B  [O3HABATEIBHOU
NESATETbHOCTH.

KoMMyHUKaTHBHBIE YHUBeEpPCaJIbHbIE YUeOHbIe 1elCTBUS

BbinyCKHMK HAYYUTCSH:

— OCYILIECTBIISITh JIEJOBYI0O KOMMYHHUKAIIUIO, KAK CO CBEPCTHUKAMU, TaK U
CO B3pOCJBIMU (Kak BHYTpH 00pa3oBaTeIbLHON OpraHu3allii, TaKk U 3a €€ MpeieslaMH),
noAOUpaTh MApTHEPOB IS JIEIOBOM KOMMYHHKAIIMM HMCXOJS M3 COOOpaKeHUIt
PEe3YyJIbTaTUBHOCTU B3aUMOJICHCTBHUS, a HE JIMUHBIX CUMITATHII;

— IIPU OCYIIECTBICHUU TPYIINOBONA pabOThI OBITh KaK PyKOBOJUTENEM, TaK
U 4YICHOM KOMAaHIbl B pa3HbIX poJisiX (TeHepaTop UACH, KPUTUK, HUCIIOTHUTEIb,
BBICTYIAIOIINM, SKCTIEPT U T.11.);

— KOOPJIMHUPOBATh W BBIMOJHATH paboTy B YCIOBHSIX PEATBHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

— pa3BEpHYTO, JIOTMYHO M TOYHO H3Jarartb CBOKO TOYKY 3pEHHUS C
HCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MMUCbMEHHBIX) SI3bIKOBBIX CPECTB;
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— pacmo3HaBaTh  KOH(MDJIUKTOTEHHBIE CUTyallud W  TPEIOTBpaIlaTh
KOH(MDJIUKTBI O WX aKTUBHOHM (ha3bl, BBHICTpaMBaTh JEIOBYIO M 00pa3oBaTeIbHYIO
KOMMYHUKAIINIO, N30eTasi TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpeameTHbIE pe3ybTATHI.

B coorBerctBun ¢ ®I'OC COO, npenmetHbie pe3ysibTaThl ocBoeHus: OOII Ha
YpPOBHE TMpPEJCTaBJICHBI ABYMSI rpynnamu: «BbIMYCKHUK HayduTcs», «BbImyckHUK
MOJIYYUT BO3MOXKHOCTh HayuduThCs». Kak ¥ B OCHOBHOM 00IIeM 00pa3oBaHHH,
rpyIna pe3yiabTaToB «BbIMYCKHUK HAYYHUTCS» MPEJCTABISIET COOOM pe3yJbTaThl,
JOCTUXKEHHE KOTOPBIX 00ECIIEYMBACTCS YUUTENIEM B OTHOIIIEHUH BCEX O0yYarOIIMXCs,
BBIOpABIIMX JaHHBIA ypoBeHb 00yueHus. ['pynma pe3ynbTaToB «BblImycKHMK
NMOJYYUT BO3MOKHOCTH HAYYHUTHCSH» OOCCIEUYMBACTCS YYHUTENIEM B OTHOIICHUU
yacT HanOojiee MOTHBUPOBAHHBIX W CHOCOOHBIX OOYYaronIuXcsi, BBIOPABIIMX
JaHHBIA ypoBeHb 00yueHus. [Ipu koHTpose kauecTBa 0Opa3oBaHUs TPyNIa 3a1aHUM,
OPUEHTHPOBAHHBIX HA OIEHKY IOCTHKEHHUS TUIAHHPYEMBIX pPE3yJIbTaTOB M3 OJOKa
«BBITYCKHUK TOJIYYUT BO3MOKHOCTh HAYUUTHCS», MOKET BKIIFOUATHCS B MaTEpPHUAIbI
0oka «BBIMYCKHUK HAYYUTCS». OTO TO3BOJUT MPEJOCTABUTh BO3MOXKHOCTD
oOyyaromumcsi MPOJAEMOHCTPUPOBATh OBJIAJCHUE KAYeCTBEHHO WHBIM YPOBHEM
JOCTHKEHUM U BBISBIATH JUHAMUKY POCTA YUCICHHOCTH HanboJiee MOArOTOBICHHBIX
o0yyJarommxcs.

Pe3yabTaThl OpHUEHTHPOBAHBI Ha OOIIYI (YHKIIMOHAIBHYI) TPaMOTHOCTb,
NOJIy4eHHE KOMIIETEHTHOCTEH JUIsl MOBCEIHEBHOM KU3HU M OOIIET0 pa3BUTHs. JTa
rpynmna pe3yjibTaToB MpeANoJiaraer:

— MOHMMAaHUE NPEJAMETA, KIIOYEBBIX BOINPOCOB M OCHOBHBIX COCTAaBIISIOLIUX
AJIEMEHTOB HW3y4YaeMoWl MpeIMETHON 005acTH, 4YTO OOEecCreYrMBaeTcs HE 3a CueT
3ay4rBaHUs OMPENEIICHUI U MPaBUII, a MOCPEICTBOM MOJEIUPOBAHUS U OCTAHOBKH
MPOOJIEMHBIX BOITPOCOB KYJIBTYPhI, XapaKTEPHBIX I JAHHOW MPEeIMETHON 001acTH;

— YMEHHE peniaTh OCHOBHBIE NPAKTHUUECKUE 3aJaud, XapaKTepHbIC IS
WCIIOJIb30BaHUsl METOJIOB U MHCTPYMEHTApHsI TAHHOUM MpeAMETHOM 00JacTu;

— OCO3HaHUE PAMOK M3y4aeMOM MpPEeAMETHON 00JacTH, OrpaHUYEHHOCTH
METOJIOB U MHCTPYMEHTOB, TUIMYHBIX CBA3EH C HEKOTOPBIMU JIPYTUMH OOJIACTIMHU
3HaAHUA.

Ilpeomemnuwle pesyromamul pazoena « Boinycknuk noayuum 603moixicHoCmb
HaAyuumoca) He BBIHOCITCS HAa UTOTOBYIO aTTECTAILMIO, HO TIPU 3TOM BO3MOXKHOCTh
UX JIOCTH>KEHHSI IOJDKHA OBITh MPEOCTABICHA KAaXKI0MY 00yUYaroIeMycs.
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HpeI[MeTHLIe pe3yJabTaThbl. MartemaTuka: aﬂreﬁpa H HAYAJa MATEMATHYICCKOI0 aHa/In3a, rTeOMETPHUHA

«I1po61eMHO-(pYHKIIHOHAJILHBIE Pe3yJbTAThD»

I. BeinyCKHUK Hay4YuTCH

1. BoinyckHuk noayuyum 03mMo0HCHOCHIb HAYYUMbCA

JI1s McIoap30BaHus B ITIOBCEIHEBHOM KU3HU U 00CCIICUCHHUS
Iean ocBoeHus

BO3MOKHOCTH YCIICHIHOT'O ITPOAOIZKCHUA O6paSOBaHI/IH 110
npeamera

CIICIUAJIBHOCTAM, HC CBA3AHHBIM C IIPUKJIATHBIM
HCIIOJIB30BAHHUECM MATCMATHKHU

ﬂﬂ}l paseumusl Molilj1eHUs, UCNOTIb306AHUS 6 nogceonesHoll
JHCUSHU U 0Decneyenust 603MONCHOCU ycneunozo
I’lpOdO]ZDfC@HM}Z 06pa306aHu;1 no cneyualbHoCcmAim, He
C6A3AHHbIM C I’lpuKJla()HblM UcCnoab3oearHuem mamemamuxku

TpebOoBanus Kk pe3yjbTraTtam

Paspnen I. BoinyCKHHK Hay4YuTCH

1. Boinycknuk noayuyum 603mMo04#CHOCHb HAYUUMbCA
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1. D1emMeHTHI TEOPpUH
MHOKeCTB 1

- OnepupoBath Ha 6a30BOM YpOBHE' MOHATHAMHU:
KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA, IOAMHOXKECTBO,
nepecedeHre U 00bEAMHEHNE MHOKECTB, YHCIIOBBIE
MHOKECTBA Ha KOOPJAMHATHOMN NPSIMOM, OTPE30K, HHTEPBAI,

- OTepUpoOBaTh HAa OA30BOM YPOBHE MOHSATUSIMU:
YTBEPKJICHHUE, OTPUIIAHUE YTBEPKIACHUS, UCTUHHBIEC U
JIO’KHBIE YTBEPKACHUS, IPUYNHA, CJICICTBUE, YACTHBIN CIy4dai
00111er0 YTBEPKACHUSI, KOHTPIIPUMED;

- HaxOJIUTh MepeceyeHre U O0bEANHEHUE ABYX
MHO>KECTB, TPEJICTABIICHHBIX TPaQUICCKN HA YUCIIOBOM
IPSIMOi;

- CTPOUTH HA YUCIIOBOM MPSMOU IMOJIMHOKECTBO

- Onepupoeamu’ NOHAMUAMIU: KOHEUHOE MHOICECME0,
NEMEHM MHONCECIBA, NOOMHONCECHBO, Nepecedenue U
00beOUHEHUE MHONCECNE, YUCIO8bIE MHONCECMEA HA
KOOPOUHAMHOU NPSAMOU, OMPE30K, UHMEPBA, NOJLYUHMEPSA,
NPOMENCYMOK C 8bIKOIOMOU MOUKOU, epaduieckoe
npeocmasieHue MHONCeCms Ha KOOPOUHAMHOU NIOCKOCTU,

- onepuposams NOHAMUAMU. YMBEPIHCOeHUe, OMPUYAHUEe
VIMBEPAHCOCHUSL, UCIUHHBLE U JIOHCHBLE YIMBEPIHCOCHUS,
npuvUHa, credcmeue, Yacmublil Cyual ooweeo
VMeepIHCcOeHUsl, KOHMpRpumep;

- npoBepsinb NPUHAONEHCHOCTb INEMEHMA MHONCECMBY,
- Haxoo0umo nepeceuenue u 00beOUHeHue MHONCeCms, 8

MaTeMATHYeCKOI M MOoM qucie npedCmasieHHbIX epaghuiecKu Ha YUCI080U
YHCJIOBOTO MHOKECTBA, 3a/IaHHOE MTPOCTEUITNMHU YCIOBUSIMU; . .
JIOTHMKH NPAMOUL U HA KOOPOUHAMHOU NIIOCKOCHU
- Pacrio3HaBaTh JIOKHBIC YTBEPIKIACHHS, OIINOKH B
- npoBoOUMb 0OKA3AMENbHBLE PACCYHCOCHUS OIS
PacCyXJICHUSX, B TOM YHCJIE C UCIIOJIb30BaHUEM .
000CHOBAHUS UCTIUHHOCTNU YMBEPHCOCHULL.
KOHTPITPHUMEPOB. .
N B noeceonesnoii ycuznu u npu uzyueHuu opyux
B noeceonesnoii ycuznu u npu uzyueHuu opyzux
npeomemoas:
npeomemos:
- UCNOJIL308AMb YUCTOBblEe MHOICECNEA HA
- HCIIOJIH30BaTh YMCIOBBIE MHOXKECTBA HA . . .
. N KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCHU 015
KOOPJIMHATHOM TIPSIMOM JIJIs1 OTTMCAHUS PEAIbHBIX MPOIIECCOB U .
. ONUCAHUSL PealbHbIX NPOYECCO8 U A8NEHULL,
SIBJICHUI;
- nPOBOOUMb OOKA3AMENbHbBLE PACCYIHCOCHUSL 8
- MIPOBOAUTD JIOTUYECKHE PACCYKICHUS B CUTYaIMIX .
g CUMYAYUAX NOBCEOHEBHOU HCUZHU, NPU PeUeHUlU 3a0ay U3
MMOBCEIHEBHON JKU3HU
Opyeux npeomemos
2. Yncaan - OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU: IIEJI0E - C80600H0 onepuposams NOHAMUAMU: YeJloe YUCTO,
BbIpaKeHH sl YUCJI0, JCITMMOCTD YUCEN, OOBIKHOBEHHAS IPOOb, ICCATHUHAS | 0eqUMOCIb Yucel, 0ObIKHOBEHHASE OPpOOb, decamudtas Opodw,

I[p06b, parOHaJIbHOC Y1 CJIO, HpI/I6J'II/I)I(éHHOG 3HA4YCHHC

payuoHalIbHoe 4Yucio, npu6ﬂu9fCéHHO€ 3HA4Y€eHUue 4yucia, 4dcniop,

132[605 " [ajice:pacno3HaBaTb KOHKPETHBIC ITPUMEPDL 06H.[I/IX IIOHSTHH T10 XapaKTCPpHbIM NTPU3HAKaM, BBIIIOJIHATH ,I[eﬁCTBPIiI B COOTBCTCTBUU C OIPCACICHUCM U HpOCTeﬁH.IHMPI
CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3UPOBATH IIPUMEPaAMU O6IHI/Ie IIOHATUS.
2 3Z[CCB " Jajee; 3HaTb ONPCACICHUC MMOHATHSA, YMETh MOSACHATH €0 CMBICII,YMETb UCIIOJIb30BATh MMOHATUEC U €O CBOICTBa pu IpoOBCACHNU paccymueﬂnﬁ, peuICHUHA 3aaa4.
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YHCJIa, YaCTh, 10151, OTHOIICHHUE, MPOLEHT, MOBBILLIEHUE U
NOHM)KEHUE Ha 33JaHHOE YHCJIO POIIEHTOB, MacIITao;

- OIepUpPOBaTH Ha 0230BOM YPOBHE MOHSITHIMH:
norapuM 4ucia, TPUTOHOMETPUIECKast OKPY>KHOCTb,
rpajgycHas Mepa yria, BeJINYMHA yIJla, 33JaHHOT0 TOYKOM Ha
TPUTOHOMETPUIECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHTEHC
Y KOTAHT€HC YTJIOB, UMEIOIINX MPOU3BOJILHYIO BETUUNHY;

- BBITIOJTHATH apuMeTu4ecKe IeHCTBUS C LeNbIMU U
panoOHATBHBIMH YHUCTIAMU;

- BBITIOJTHATH HECIIOKHBIE ITPE0O0Pa30BaHUs YUCIOBBIX
BBIPOKCHHM, COZEPKAIUX CTETICHU YUCEI, JIMOO KOPHH W3
qucen, TM00 JJorapudMbl YUCEIT;

- CpaBHMBATh pallOHaIbHbIE YHCIIa MEXKIY cO00ii;

- OLICHHBATh U CPABHUBATH C PALIMOHAILHBIMH YUCIaAMU
3HA4YECHUS LIEJIbIX CTEIECHEH YKcell, KOpHEH HATypaibHOM
CTETIeHH U3 YHUCEIl, JIOrapu(MOB YHCEN B MPOCTHIX CITydasiX;

- n300paxaTh TOUKaAMH Ha YUCIIOBOU MPSAMOI LieJble U
parroHaTbHbIC YHUCTIA;

- M300paxaTh TOYKaAMH Ha YUCIOBOU MPSIMOI 1eble
CTEINEHU YUCEJ, KOPHU HATYpaJIbHON CTENIEHU U3 YUCE,
norapumpl 4rced B MPOCTHIX CIyYasix;

- BBITIOJTHATH HECTIOKHBIC TPEOOPA30BAHUS LIEITBIX U
JIPOOHO-PAMOHAEHBIX OYKBEHHBIX BBIPAKEHUM;

- BBIpaXXaTh B MPOCTEHIINX CITydasiX U3 PaBEHCTBA OJIHY
NEPEMEHHYI0 Yepe3 APYTHUE;

- BBIYHCIISTH B MPOCTHIX CIyYasX 3HAYCHUS YUCIOBBIX U
OYKBEHHBIX BBIPAXXEHUM, OCYLIECTBIISASI HEOOXOAMMBIE
MOJICTAHOBKH U TIPEOOpa30BaHNS;

- M300pakaTh CXEeMAaTUYECKH YTOJl, BETUYMHA KOTOPOTO
BBIpaKEHA B Tpajycax;

007151, OmHOUleHUe, NPOYEeHM, NOBbIULEHUE U NOHUNCEHUE HA
3a0aHHOe YUCTIO NPOYEHMOo8, Macuimao,

- nPUBOOUMb NPUMEPDL YUCET C 3A0AHHBIMU CBOUCTNEAMU
oenumocmu,

- onepupo8amv NOHAMUAMU.: 102apUPM Yuca,
MPULOHOMEMPUUECKASL OKPYIHCHOCMb, PAOUAHHAS U 2PA0YCHAS
mepa yana, 8enuduHa yaud, 3a0aHH020 MOYKOU Ha
MPULOHOMEMPUUECKOU OKPYHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Il08, UMEIOUWUX NPOU3BOTILHYIO
8eUYUHY, YUCTA e U T,

- 8LINOIHAMb apupmemudeckue oeticmeaus, coiemas
YCMHble U NUCbMEHHble NPUeMbl, NPUMEHSSL NPU
HeobXo0UMOoCmu 8bIYUCTUMETIbHBLE YCIMPOUCMEA;

- Haxooums 3HA4eHUs KOPHA HAMYpPaibHOL CIenetu,
cmenenu ¢ payuoHAIbHbLM NOKA3amenem, 102apupma,
UCNONB3YS NPU HEOOXOOUMOCMU BbIYUCTUMENbHbIE
ycmpotuicmaa,

- NOIb308AMbCA OYEHKOU U NPUKUOKOLL NpU
NPAKMUYeCcKUx pacuemax,

- nPOBOOUMb NO U3BECMHBIM HOPMYIAM U NPABUNAM
npeoopaz08anusi OYK8EHHbIX 8bIPANCEHULL, BKAUAIOUSUX
cmenetu, KOpHU, 102apugmsl 1 mpueoHoOMempuiecKue
@yuryuu;

- HAxXo00umbv 3HA4eHUs. YUCT08bIX U OYKBEHHbIX
8bIPAdICEH UL, OCYWECMEAA He0OX00UMble NOOCMAHOBKU U
npeoopazosanus;

- uz00pasicams cxemMamuyecku y2oJ, 6eIuiuHa
KOMOPpO20 8bIpadiCceHa 8 2padycax ui paouanax,

- UCNOIL3068aMb NPU peuleHUU 3a0a4 maoIuyHvle
3HAYeHUs MPULOHOMEMPUUECKUX DYHKYULL Y2N08;
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- OLICHUBATh 3HAKU CUHYCa, KOCUHYCAa, TAHT'€HCA,
KOTaHT'€HCa KOHKPETHBIX YTJIOB.

B noeceonesnoii ycuznu u npu usyuenuu Opy2ux y4eoHsvix
npeomemos:

- BBITIOJTHSITH BBIUUCIICHUS TIPU PEILICHUH 3a/1a4
MPAKTUYECKOTO XapaKTepa;

- BBITIOJTHSITH MPAKTUYECKUE PACUETHI C UCTIOJIb30BaHUEM
p1 HeOOXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB U
BBIYMCIIUTEILHBIX YCTPOUCTB;

- COOTHOCHUTH PeabHbIe BEJIMUMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYXKAIOIIEro MUPa C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAYEHUSIMU;

- UCIIOJIb30BAaTh METO/IbI OKPYTJICHUS, IPUOIMKEHUS 1
MPUKUIKH TPU PELISHUH MPAKTUYECKUX 3a/1a4 MOBCEIHEBHOU
KU3ZHU

- BbINOIHANb NEPeBo0 BEIUNUHBL Yld U3 PAOUAHHOU
Mepul 8 2PAOYCHYI0 U 0OPAMHO.

B noeceonesnoii scuznu u npu uzyueHuu opyzux y4eoHvx
npeomemos:

- 8LINOIHAMb OCUCMBUS C YUCTIOBbIMU OAHHBIMU NPU
peutenuy 3a0ay NPaKmuiecKko20 xapakmepa u 3a0a4 u3
PA3IUUHBIX 001acmell 3HAHUL, UCNOb3YS NPU He0OX0OUMOCmU
CNpagouHble MAMEPUANbL U BLIYUCTIUMETbHBLE YCMPOUCMBA,;

- OYeHUBamy, CPABHUBAMb U UCNONb308AMb NPU
peulenuy NPaKmudeckux 3a0ay 4uciosvie 3HayeHus peaibHbixX
8eUYUH, KOHKDEMHble YUCTIO08ble XAPAKMEPUCMUKU 00bEKmMos
OKpYHCaIOUe2o Mupa

3. YpaBHeHus u
HepaBeHCTBa

- Pemrate nuHENHbIE ypaBHEHNSI U HEPABEHCTBA,
KBaJIpaTHbIE YPAaBHEHHS,;

- peiats jorapudMuyecKue ypaBHEHUS BUaa

log.(bx + ¢) = d w mpocTeiimue HepaBeHCTBa BUa log.x<d,

- peIIaTh MOKa3aTelbHbIE ypaBHEHus, Buaa a™ = d
(rae d MOHO TIPEeICTaBUTh B BUJIE CTEIIEHU C OCHOBAHHEM Q)
Y TIPOCTEHIIINEe HepaBEeHCTBA BUAA a'<d  (T1e d MOXHO
MPEJICTAaBUTH B BUJIE CTENICHH C OCHOBAHUEM Q);.

- MIPUBOAUTH HECKOJIBKO IPUMEPOB KOPHEN
HPOCTEHIIIEro TPUTOHOMETPUUECKOTO YPaBHEHUS BUJIA: Sin X =
a, cosx =a, tgx = a,ctgx =a, rae a — TaOJIMYHOE 3HAUECHUE
COOTBETCTBYIOILIEH TPUTOHOMETPUUYECKON (DYHKIIHU.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux
npeomemos:

- Pewamv payuonanvnvle, nokazamenvHoie u
Jlo2apugmuyecKkue ypasHenus u HepageHcmaa, npocmeuuiue
UpPPAYUOHATbHBIE U MPULOHOMEMPUUECKUE YPABHEHUS,
HepaseHcmea u ux cucmembl,;

- UCNONL306AMb MEMOObl PeuleHUs YPAGHEH U
npusedeHue K 8Udy «Npou3sedeHue pasHo Hyuoy uiu
«4acmuoe pagHo HYI0», 3aMeHA NePeMeHHbIX,

- UCNONb308AMb MEMOO UHMEPBALO8 0I5l peUleHUs
Hepasencme;

- ucnonv308ams epaghuyeckuti Memoo 0/is
NPUOTUNCEHHO20 peuleHUsl YPAGHEH U U HePABEHCME,

- uzobpasicams Ha MpPULOHOMEMPULECKOU OKPYICHOCMU
MHOACECMBO peulenuti NPOCMeUUUX MpPU2OHOMEeMpPUIecKUx
YpasHeHull U HEPABEeHCME,

- 8bINOIHAMb 0OMOOP KOPHEU YPAGHEeHUN Ul PeuleHUll
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- COCTAaBJIATh U p€IIATE YPABHCHHUA U CUCTEMBI
ypaBHeHI/Iﬁ IIpU pCHICHUH HECJIOXKHBIX IMMPAKTUYCCKUX 3a1a4

HepaseHcme 6 COOMEemMcmeuU ¢ OONOIHUMENbHLIMU
VCA0BUAMU U OSPAHUYEHUIMU.

B noeceonesnoii yscuznu u npu uzyueHuu opyzux yueoHvlx
npeomemos:

- COCMasnsims U peuams YPasHeHusl, CUCIEeMbl
VpasHeHull U HepageHcmea npu peulenun 3a0ay Opy2ux
VUeOHbIX NpeoMemos;

- UCNONIBb3068aMb YPAGHEHUS U HEPABEHCMBA OJisL
NOCMPOeHUs. U UCCIeO08AHUSL NPOCMEUUUX MAMEMAMUYECKUX
Mooeiell peanbHblX CUMyayuti Uiu NPUKIAOHbIX 3a0a4;

- YyMemb UHMepnpemuposams NOJY4eHHbI NPU peuleHuU
VpasHeHusl, HepaseHCMBa WU CUCTEeMbl pe3yibman,
oyeHusamo e20 npasoonooodue 8 KOHmeKcme 3a0AHHOU
PeanvHoll cumyayuu Ui NpUKIaoHoll 3a0ayu

4. OyHKUMH

- OmnepupoBatb Ha 0a30BOM YPOBHE MOHATHAMU:
3aBUCUMOCTh BEJIMYMH, QYHKIHUS, apTyMEHT U 3HaYCHUE
(byHKLMHU, 00JaCTh ONpEIeNIeHUs] 1 MHOKECTBO 3HaUEHHH
¢yHKIMH, rpaduK 3aBUCUMOCTH, TpaduK QYHKINHU, HYJIH
(GyHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE Ha
YHCIOBOM MIPOMEXYTKE, yObIBAHHE HA YHCIOBOM
NPOMEXYTKe, HauOoJbIllee U HaMEHbIIIee 3HaueHUe (PyHKIUH
Ha YUCIIOBOM MPOMEXKYTKE, eproandeckast (pyHKIus,
HEPUOL;

- OIepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMMU: MpsAMast
U 00paTHas MPONOPLHUOHATIBLHOCTD TMHEWHAs, KBalpaTU4Has,
norapudmuueckas U nokasaTesbHas QyHKLIUY,
TPUTOHOMETPUYECKHE (DYHKIIHH;

- pacrno3HaBaTh rpaUKu dJeMEHTapHbIX (QYHKIHUIL:
IpsIMOM M 0OpaTHOM MPONOPLUOHATIBHOCTH, TUHEHHOM,
KBaJIpaTUYHOM, JTorapu(MUYECcKOi U MoKa3aTeIbHON

- Onepuposamv NOHAMUAMU: 3A8UCUMOCTG BETUUUH,
@yHKyus, apeymenm u 3HavyeHue QyHKyuu, ooiacme
onpeoeneHus U MHONCEeCMB0 3HAYeHUll YYHKYUU, epaghux
3asucumocmu, 2pagux QyHKyuU, Hyaiu QyHKyuu,
NPOMEdHCYMKU 3HAKONOCMOSHCMEA, 803PACMAHUe HA
YUCTI080M NPOMEICYMKe, YObl6aHUue Ha YUCTIOBOM
npomesicymke, Hauboavbuiee U HauMeHbuiee 3HaYeHue QYHKYyuu
HA YUCTIO080M NPOMENCYIMKE, NePUOOUUECKAsL PYHKYUA,
nepuoo, Yemudas u Heyemudas yHKyuu,

- onepuposamv NOHAMUAMU: NPAMAsL U 0OpAMHAs
NPONOPYUOHATLHOCMb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u noKa3amenbHas yHKyuu,
mpuzoHomMempuieckue yHKyuu,

- onpeoensimo 3HayeHue QYHKYuu no 3HA4eHuro
apaymenma npu pasiudHuIX cnocobax 3a0anus QyHKyuu;

- cmpoums epapuKu u3y4eHHbIX QYHKYULL,
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(GYHKUIUH, TPUTOHOMETPUYECKUX (DYHKIINH;

- COOTHOCUTH TpauKH AJIEMEHTAPHBIX (PYHKLINI:
psSMOM U 0OPaTHON MPOMOPIUOHAIBHOCTH, JIMHEHHOM,
KBaJIpaTUYHOM, JTorapu(MUYECKON U MOKa3aTeIbHON
(GyHKUIUH, TPUrOHOMETpUYECKHX (QYHKIUH ¢ hopmynamu,
KOTOPBIMU OHH 3a/1aHbl;

- HAXOJUTh 110 TpaduKy MPUOTIHKEHHO 3HAYCHUS
(YHKLNU B 3alaHHBIX TOUKaX;

- orpeaenaTh 1o rpaduky cBoiicTBa pyHKUUU (HyIIH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAMMEHbIINE 3HAYCHUS U
T.IL.);

- CTPOUTH 3CKH3 Tpaduika QyHKINH, YIOBICTBOPSIOIICH
NPUBEJCHHOMY Ha0OpY yCIOBUH (MTPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaU€HHE (PYHKIMH B 3aJJaHHOM TOUYKE, TOUKH
HKCTPEMYMOB H T.JI.).

B noeceonesnoit scusnu u npu usyuenuu opyzux
npeomemos:

- OTIpENIeNIATh O TpaduKaM CBOMCTBA peaNbHBIX
IPOLIECCOB U 3aBUCUMOCTEN (HauOOJbIINE U HAMMEHBIIINE
3HAUYEHUS, IPOMEKYTKU BO3PACTAHUS U YOBIBAHUS,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON
MPAKTUYECKOU CUTYaIUU

- ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUULUX CTYYAIX NO
Gopmyne nogeoenue u ceolucmea GyHKYutl, HAXo0Ums no
epaguxy yHkyuu HauborvLUUe U HAUMEHbUIUE SHAYCHUSL,

- CmMpoumn dcKu3 epaguxa QyHKyuu,
yoosiemsopsoueli NPUBeOeHHOMY Habopy YCI08uUll
(npomedsicymku 803pacmaruis/yovi6anus, 3Haverue QyHKyuu 6
3a0aHHOl MOUKe, MOUKU IKCIMPEMYMOS, ACUMNIMOMbI, HYIU
GyHrkyuu u m.o.);

- pewams ypagHeHus, npocmeliuue Cucmemyl
VPasHeHUll, UCNONb3YSL CEOUCMEA QYHKYULL U UX 2PAPUKOB.

B nosceonesnoi scuznu u npu uzyuenuu opy2ux yueoHwix
npeomemoas:

- onpeoenams no epapuram u UCnOIb308ams O
peweHuss NPUKIAOHbIX 340ay C80UCMBA PeabHbIX NPOYECcos U
3asucumocmell (HaubonvbUIUe U HAUMeHbULUE 3HAYEHUS,
NPOMENCYMKU 803DACMAHUS U YObI8AHUS YHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMOMbL, NEPUOO U
m.n.);

- UHMEPNPEeMUpo8ams c8OUCMBA 8 KOHMeKCme
KOHKPEeMHOU NPAKMUu4ecKou CUumyayuu,

- onpedensams no epaguram npocmeuiuiue
Xapaxkmepucmuku nepuooudecKux npoyeccos 6 Ouoaocuu,
9KOHOMUKE, MY3bIKe, pAOUOC8A3U U Op. (AMNAUmMyoa, nepuoo u
m.n.)

5. DneMeHThI
MATEMATHYECKOI0
aHaJIM3a

- OmneprpoBath Ha 6a30BOM YPOBHE MOHSATHSMHU:
Npou3BOIHAS (PYHKIIMH B TOUKE, KacaTesbHas K rpaduky
byHKIMH, MPoU3BOIHAS (HYHKIUY;

- OTIpEIeNIATh 3HAaUE€HUE NMPOU3BOAHON (PYHKIIMH B TOUKE
10 N300paKEHHIO KacaTesIbHOW K rpaduKy, IPOBEIEHHON B

- Onepuposamv NOHAMUAMU: NPOU3BOOHASL PYHKYUU 8
mouKe, KacamenbHas K 2papuxy GyHKyuu, npousoonas
@yuryuu;

- BbIYUCTAMb NPOU3BOOHYIO OOHOYNIEHA, MHO20UIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,
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9TOM TOYKE;

- peniaTh HECJIOKHBIE 3a7a4i Ha IPUMEHEHNE CBSI3U
MEXIy MPOMEXYTKAMU MOHOTOHHOCTH U TOYKAMU
sKcTpeMyMa QYHKIIUH, C OTHOW CTOPOHBI, U TPOMEKYTKAMH
3HAKOIIOCTOSIHCTBA U HYJISIMU TIPOU3BOIHOMN 3TON (YHKIIMH — C
JIPYTOM.

B noeceonesnoit ycusnu u npu uzyueHuu opyzux
npeomemos:

- MOJIB3YSICh TpapikaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pOcTa, MOBBILLIEHUS, YBEJIUUCHUS U T.I1.) U
CKOpOCTH yOBbIBaHUS (TIaJCHUS, CHIDKCHUS, YMEHBIIICHUS 1
T.I.) BEJTMYHH B PealbHBIX MpOIeccax;

- COOTHOCHUTH TpauKU peasbHBIX MPOIECCOB U
3aBUCUMOCTEHN C UX ONMUCAHUSMHU, BKIOYAIOIUMU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUs (OBICTPBII pOCT,
IJIaBHOE TTOHW)KEHUE U T.I1.);

- MCIONIb30BaTh TpaMKK peasibHbIX MPOIIECCOB IS
pEIICHUs] HECIOXKHBIX MPUKIAIHBIX 33/1a4, B TOM YUCIE
ompezensis mo rpaduky CKOpocTh X0Aa mpoiiecca

- BLIYUCTIAMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYUL U
UX KOMOUHAYUI, UCNONb3YS CNPABOYUHbIE MAMEPUATbL,

- uccnedo8ams 8 NPOCMeUUUX CIy4asx QyHKyuu na
MOHOMOHHOCMb, HAXOOUMb HAUOOIbUIUE U HAUMEHbUUUE
3HAYeHUs. YYHKYULl, CMpoums paghuku MHO20O4IEHO8 U
npocmeuuux payuoHAaIbHbIX OYHKYUL C UCTIOTIb308AHUEM
annapama Mamemamuyecko2o aHauu3d.

B noeceonesenoit ycuznu u npu uzyuenuu opy2ux yueoHvix
npeomemos:

- peuams nPuKiaonvle 3a0ayu uz ouoro2uu, QuzuKu,
XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8, CE85A3AHHbLE C
uccne0osanuem XapaKkmepucmuk peaibHulx NPoYeccos,
HAX0M4COeHUeM HaubONbUUX U HAUMEHbULUX 3HAYEHU],
CKOpOCMU U YCKOPEeHUsL U m.1N.;

- UHmMepnpemuposams noJyueHHvle pe3yibmamol

6. CraTtucruka u
Teopus
BEPOSITHOCTEIA,
JIOTHKA H
KOMOMHATOPHUKA

- OmnepupoBath Ha 6a30BOM YPOBHE OCHOBHBIMH
OTMCATEIbHBIMH XapaKTEPUCTHKAMH YHCIIOBOTO HabOpa:
cpenHee apudmeTrdeckoe, MeIMaHa, HanooJbIIee U
HaMMEHBIIICE 3HAUYCHUS;

- OIIEpUPOBATH Ha 0a30BOM YPOBHE IMOHITUSMU: YACTOTA
U BEPOSTHOCTH COOBITHSI, CITyYailHbIN BBIOOP, OTIBITHI C
PaBHOBO3MOHBIMH AJIEMEHTAPHBIMHU COOBITHSIMU;

- BBIYHCTISITH BEPOSTHOCTU COOBITUI HA OCHOBE
TIOJICUETA YUCIIa HCXOIOB.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux
npeomemos:

- Hmemwb npedcmasnenue o OUCKpemHuvIX U
Henpepvl8HbIX CLYYAUHBIX BEIUYUHAX U PACHPeOeIeHUsX, O
HEe3a8UCUMOCMU CTLYYAUHBIX EIUYUH,

- umems npedcmasgierue 0 MamemamuiecKkom
0HCUOAHUU U OUCNEPCUU CTYYAUHBIX BEIUYUH,

- umems npedcmagierHue 0 HOpMAIbHOM pacnpeodeieHuu
U npumepax HOPMaibHO PACHPEOENeHHbIX CAVUAUHBIX BETUUUH,
- HOHUMAMb CYMb 3AKOHA OOLUUX YUCen U
8b100POUHO20 MEMOOa USMEPEHUsL 8EPOAMHOCIEN,

- umems npedcmasienue 00 YCI06HOU 8ePOSIMHOCIU U O
NOJIHOU 8ePOAMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0a4;
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- OLICHMBATb U CPABHUBATH B IIPOCTBIX CIIyYasix
BEPOSITHOCTU COOBITHI B pealibHOM JKU3HU;

- YUTaTh, CONIOCTABIIATH, CDABHUBATD,
UHTEPIPETUPOBATH B IIPOCTHIX CIIy4asiX peajbHbIC TaHHBIE,
NpeCTaBICHHBIEC B BUE TaOJHII, AUAarpamMm, TpaduKoB

- umemsb npedcmasiienue 0 8adCHbIX YACMHbBIX 8UOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHuU 3a0a4;

- umems npedcmasiienue 0 KOppeisyuu CryyatiHbix
8eNUYUH, O TUHEUHOU pecpecCul.

B noeceonesnoit ycuznu u npu uzyueHuu opyux
npeomemos:

- BLIYUCTAMY UU OYCHUBAMb BEPOSIIMHOCMU COOLIMULL 8
PeanbHOU HCUZHU,

- 8b1OUPaAMb NOOX00sUUE MEMOObL NPEOCMABICHUSL U
00paboOmKU OAHHBIX,

- YMemb peuiams Hecl0dHCHble 3a0a4y Ha NPUMeHeHUe
3aKOHA OONBUIUX YUCeT 8 COYUOLO2UU, CIPAXO0BAHUU,
30pasooxpanerul, obecneyeHuu 6€30nacHOCmu HaceleHus 8
Upe3BLIYALIHBIX CUMYAYUSIX

7. TexcToBbBIE 3a1a4YH

- Pemarh HeCJI0)KHBIC TEKCTOBBIC 33/Ia4H Pa3HbIX THIIOB;
- aHAJIM3UPOBATh YCIOBUE 3aJ]a4i, TPU HEOOXOTUMOCTH
CTPOMTH JIJIS €€ PEIICHUs MAaTEMAaTHYSCKYIO MOJICIIb;

- MMOHUMATh Y UCTIONB30BaTh JJISl PEeUICHHS 33141
UH(POPMAILIUIO, TIPEICTABICHHYIO B BUJIEC TEKCTOBOH U
CUMBOJIBHOM 3alUCH, CXeM, TaOIHUII, TUarpaMm, rpaduKos,
PHUCYHKOB;

- JICHCTBOBATH IO AJITOPUTMY, COACPKAIIEMYCSI B
YCIIOBUU 3aJ1a4U;

- HCTIOJTL30BATh JIOTHUECKUE PACCYKICHUS TIPH
pEIIeHNU! 3a]1a4H;

- paboTaTh ¢ N30BITOYHBIMU YCIIOBHSIMHE, BEIOHpAs U3
BCell mHpOpMAIUH, TaHHBIC, HCOOXOAMMBIE /ISl PEIICHUS
3a/1a4u;

- OCYIIECTBIISITH HECIIOKHBIHN Mepedop BO3MOKHBIX
pelIeHnl, BEIOUpasi U3 HUX ONTUMATBHOE TI0 KPUTCPHUSIM,

- Pewamv 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBLIUEHHOU MPYOHOCMIL,

- 8bLOUPAMb ONMUMATILHBIL MEMOO peueHUst 3a0a4u,
paccmampuseds paziuyHvle Memoobi,

- CMpoums Mooelb peuleHus 3a0a4u, nposoouUms
00KaA3aMeNbHble PACCYHCOCHUSL,

- peuiams 3a0ayu, mpebdyrouue nepebopa 6apuanmos,
npoGepKuU Yc06ull, 8b1O0OPA ONMUMATLHO20 pe3yIbmama,

- AHAUZUPOBAMY U UHMEPNPEMUPOBAMb Pe3VIbMAambl 6
KOHmeKcme YCl08Us 3a0ayu, 8blOUpams peueHusl, He
npomugopedaujue KOHMeKCmy,

- nepegooumbv npu peuweHuu 3a0ayu unpopmayuio u3
00HOIL (hopmbl 8 OpyeyI0, UCNONb3YS NPU HEOOXO0OUMOCMU
cxemul, mabauysl, epagpuxu, Ouazpammol,

B noeceonesnoit ycuznu u npu uzyuenuu opyux
npeomemos:
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c(hOpMYyJIUPOBAHHBIM B YCIIOBHH,

- aHATM3UPOBATh M HHTEPIIPETHPOBATH MTOTYUCHHBIE
pElIeHUs B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOMPAThH PEIICHHUS,
HE TIPOTHBOPEYAITNEC KOHTEKCTY;

- peniaTh 3a7a4i Ha pPacyeT CTOMMOCTH TIOKYTIOK, YCIYT,
MOE3/IOK H T.IL.;

- pelIaTh HeCIOKHBIE 3a1a9H, CBI3aHHBIC C JOJICBBIM
y4acTHEM BO BIIaJICHUH (PUPMOH, MIPEIIPUATHEM,
HEJBIKHUMOCTBIO;

- pelaTh 3aJ1a4u Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMHCCHH) ¥ Ha BEIYHCIICHHE CJIOKHBIX TIPOIICHTOB B
Pa3JIMYHBIX CXeMaX BKJIAJIOB, KPEJAUTOB U UIOTEK;

- peraTh MPaKTHYECKUE 3a/1auu, TpeOyromme
UCIIOJIb30BaHUsI OTPUIATEIBHBIX YHCENT: HA ONPECIICHHE
TEMIIepPaTyphl, Ha ONPEICIICHHE TTOJI0KECHHS HAa BPEMEHHOM
ocH (70 HaIIel dPHI U MOCIIE), Ha TBUKCHHUE JEHEKHBIX
CpeacTB (MPUX0J/pacxo), Ha ONPECIICHUE Ty OUHBI/BBICOTHI
U T.IL;

- UCTIOJIB30BAaTh TIOHATHE MacITala s HaX 0k ICHHSI
pAcCTOSIHUM U IJTUH HA KapTaX, IUIaHaX MECTHOCTH, TJIaHaX
MOMEIIEHUH, BRIKpOMKaX, Ipu paboTe Ha KOMIBIOTEPE U T.II.
B noeceonesnoii scuznu u npu uzyuenuu opyzux
npeomemos:

- pelIaTh HECIOKHBIE PAKTUYECKUE 3a71a4H,
BO3HUKAIOIINE B CUTYAIUSX IOBCEAHEBHON KU3HU

pewams npakmuyecKue 3a0ayu U 3a0a4u u3 opyeux

npeomemos

8. I'eomeTpus

- OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU: TOUKA,
npsiMasi, IJI0CKOCTh B IPOCTPAHCTBE, MapajlIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

- pacrno3HaBaTh OCHOBHbBIE BUbl MHOTOTPAHHUKOB
(mpu3Ma, nupaMua, NPSIMOYTOIbHBIN Mapasienenumnen, Kyo0);

Onepupoeamz; NOHAMUAMU. MOUYKA, NPAMAZL,

NnJ10CKOCmMb 6 npocmpancmee, napajjlejlbHoCnib U

NnepneHOUKYIAPHOCMb NPAMBIX U NIOCKOCMEl,

NPUMEHANb ons peutenus 3a0ay ceomempudecKkue

Gaxkmul, ecu ycnosus npumeHenus 3a0amsl 8 I8HOU hopme;
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- n300paXkaTh U3y4aeMble GUTYpPHI OT PYKHU U C
NPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

- JeNaTh (BBIHOCHBIE) INIOCKUE YEPTEXKU U3 PUCYHKOB
MPOCTBIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,

- M3BJIEKaTh WH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, NpeicTaBlIeHHYIO Ha yepTexax u
PHUCYHKaXx;

- npUMeHATh Teopemy IIudaropa npu BeruucieHn:
3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

- HaXOJUTh 0OBEMBI U IUIOLIA/IU TTOBEPXHOCTEH
MPOCTEHIINX MHOTOIPaHHUKOB C IPUMEHEHUEM (POpMYIT;

- pacro3HaBaTh OCHOBHBIE BH/IbI TEJ BpallleHUs (KOHYC,
IUIUHAp, cdepa u 1map);

- HaXOJUTh 0OBEMBI U IJIOLIA/IU TOBEPXHOCTEH
HPOCTEHIINX MHOTOTPAHHUKOB U TEJl BPALLIEHUS C
npUMEeHEeHHneM (GopMyI.

B nosceonesnoi ycuznu u npu uzyuenuu opyzux
npeomemos:

- COOTHOCHUTH a0CTPaKTHbIE T€OMETPUUYECKHE TOHATHUS U
(axThl C peaTbHBIMU KU3HEHHBIMH OOBEKTaAMU U
CUTYalUsSIMU;

- HCII0JIb30BaTh CBOMCTBA IPOCTPAaHCTBEHHBIX
reoMEeTpUUECKUX (PUTYp JUIs PELIeHUs] TUIIOBBIX 3a/1a4
MPAKTHYECKOTO COJIEPKAHUS;

- COOTHOCHUTS IUIOIIAIU TIOBEPXHOCTEHN TEJI OAUHAKOBON
(GOpMBI pa3TUYHOTO pa3Mepa;

- COOTHOCHUTBH OOBEMBI COCYI0B OJJUHAKOBOM (DOPMBI
Pa3IMYHOTO pa3Mepa;

- OLIeHUBATh (HOpMY MPABUIBHOTO MHOTOTPAaHHUKA
1ocJie CIUJIOB, CPE30B U T.II. (ONPEeNATh KOJTHYECTBO

- pewams 3a0ayu Ha HAX0HCOeHUe 2e0MEeMPUUECKUX
8eUYUH NO 00PAZYAM UTU ATICOPUMMAM;

- denamu (8bIHOCHbBIE) NIIOCKUE YePMEHCU U3 PUCYHKOB
00BeMHBIX pucyp, 8 mom yucie pucosams U0 ceepxy, cOOKY,
CmMpoums cedeHusi MHO202PAHHUKOS,

- U361€KAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8ANIb
ungopmayuro o ceomempuieckux ueypax, npeocmasieHHyo
Ha Yyepmesncax;,

- NPUMEHAMb 2eoMempuyeckue hakxmol 05 peuteHus
3a0au, 8 MoM ucjie npeonoaa2arux HeCKOJIbKO Wazos
peweHust;

- ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U
nI0CKOCmell 8 NPOCMpancmee;

- Gopmynuposams ce0licmea u NPU3HaKu Gueyp;

- O00KA3bIBAMNb 2e0MEMPUHECKUE YIMBEPIHCOCHUSL,

- 61a0ems CMaHOapmuoll Kiaccupurayueu
NPOCMPAHCMBEHHBIX (huyp (Nupamuosl, npusmol,
napanienenuneobi);

- Haxooums 00veMul U NI0OUAOU HOBEPXHOCTEL
2eoMempuyecKux mei ¢ npuUMeHeHuem Gopmyi;

- BLIUUCTIAMb PACCIMOSHUS U Yelbl 8 NPOCPAHCMEBE.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux
npeomemoas:

- UCNOIBL3068AMb CEOUCNEA 2e0MEeMPULEeCKUX (hueyp 01s
pewenus 3a0ay npaKkmu4ecko2o Xapakmepa u 3a0ay u3
opyaux obnacmeti 3HAHULL
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BEpIIUH, peOep U TpaHeil MOTyYSeHHBIX MHOTOTPAaHHUKOB)

9. BexTopbl
KOOPAMHATHI B

- OmnepupoBarb Ha 6230BOM YPOBHE MOHATHEM
JIeKapTOBBI KOOPIMHATHI B IPOCTPAHCTBE;
- HAXOJIUTh KOOPJMHATHI BEPIIUH KyOa 1

- Onepuposamv NOHAMUAMU 0EKAPMOBbl KOOPOUHAMbL 8
npocmpancmee, 6eKmop, MoOy/ib 6eKmMopa, pageHcmeo
BEKMOPO8, KOOPOUHAMBL BEKMOPA, Y20l MeNCOY BeKMOPaMi,
CKaAPHOE NPou3ee0eHue 6eKmMopos, KOJLIUHEapHble 6eKMOPbl;
- Haxooums paccmosuue mexcoy 08yMs mouKkamu,
CYMMY 8eKIMOPO8 U NPou3gedeHue 6eKmopa Ha Yucio, y2oJ
Medxncoy 6eKmopamil, CKauApHoe npousgeoerue, packiaobléams

NPOCTPAHCTBE
IPSIMOYTOJIBHOTO TapajuieenuIena 8EKMOP NO 08YM HEKOJIUHEAPHBIM BEKMOPAM,
- 3a0aéamuv NIOCKOCMb YPAGHEHUEM 8 0eKAPMOBOll
cucmeme KOOpOuHam;
- pewams npocmeniuiue 3a0a4i 66e0eHuUeM 6eKmMOPHO20
bazuca
- OnuceIBaTh OT/ENbHBIE BBIIAIOLIUECS PE3YIbTATHI,
10. UcTopus MOJTyYEHHBIE B X0/ Pa3BUTHS MaTEMaTHKU KaK HAYKU; - IIpedcmasnsaims 6K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8
MaTeMATHKH - 3HaTh IPUMEPBI MATEMATHUYECKUX OTKPBITUH U UX pazeumue MamemMamurky U UHbIX HAYYHbIX obaacmel,
aBTOPOB B CBS3U C OTEYECTBEHHON U BCEMUPHOU UCTOPUEH; - NOHUMAMb POlb Mamemamuxu 6 passumuu Poccuu
- IIOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccun
- Hcnonvzoeamv ocHoGHbIE MEMOObL 00KA3AMENbCMEA,
- [IpuMeHsITh U3BECTHBIE METObI IPU PEILICHUU npoBooUmMb 00KA3AMENbCHEO U GLINOTIHAMb ONPOGEPIHCEHUE;
CTaHJapTHBIX MAaTEMaTUYECKHUX 33]1a4; 1. NPUMEHAMb OCHOGHbLE MEMOObL PEUIEHUS.
- 3aMeydaTh U XapaKTepu30BaTh MaTeMATHYECKHE Mamemamuyeckux 3a0au,
11. Metoanbt 3aKOHOMEPHOCTH B OKPY’KAIOIIEH NIEUCTBUTEIBHOCTH; 2. Ha OCHOBE MamMemMamuyeckux 3aKOHOMEPHOCMel 8
MaTeMATHKH - IIPUBOAUTH IPUMEPBI MaTEMAaTHUECKUX npupooe XxapaKxmepuzoeams KpAacomy u cO8epuieHCmeo

3aKOHOMEPHOCTEH B IPUPOJIEC, B TOM YHUCIIC
XapaKTEepU3YyIOIINX KPAaCOTy U COBEPIICHCTBO OKPYKAIOIIETO
MHUpa U IPOU3BE/IEHUI UCKYCCTBA

OKDYHCAIOUe20 MUpa U NPOU3B8e0eHUll UCKYCCmed,

3. npuMeHsmb npocmeliuiue npoepammusle cpeocmaa u
91eKMPOHHO-KOMMYHUKAYUOHHbBLE CUCHEMbL NPU PeUleHUU
Mamemamuyeckux 3a0ay
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Conepxanune Tem y4eOHOro mpeamera «MaremaTtuka: ajaredpa m Havyaja
MaTeMaTH4YeCKOr0 aHAJIu3a, TeOMEeTPUsD)

AJire0pa U HaYaJIa MaTeMaTHYE€CKOr0 aHAJIN3a

IHoBTOpenue. Pemenne 3aga4y ¢ MCIOIB30BAHUEM CBOMCTB YHCEII U CUCTEM
CUUCIIEHUS, IEIIMMOCTH, JOJEW W YacTeW, NMPOLEHTOB, MOAYyJEH 4ducel. PemieHue
3aa4 €  MUCHOJIb30BAHUEM CBOWCTB CTENEHEW W  KOPHEW, MHOTOYJIEHOB,
npeoOpa3oBaHUi MHOTOYICHOB U JAPOOHO-pAllMOHANIBHBIX BBIpaKECHUM. Pemenue
3a/1a4 C MCMOJIb30BAHUEM TpalyCHOM Mepbl yria. MoAyJip 4uciia U €ro CBOKWCTBA.
Pemenue 3amay Ha ABUKEHHUE M COBMECTHYIO PabOTy C MOMONIbIO JUHEHHBIX U
KBaJpAaTHBIX YPAaBHEHHN M MX CHUCTEM. PellleHHe 3aJay ¢ NOMOIIbIO YHUCIOBBIX
HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C IPUMEHECHUEM
M300pKEHUSI YHCIOBBIX TMPOMEXKYTKOB. PerneHue 3amad ¢ HMCIONIb30BAHHUEM
9UCJIOBBIX (QYHKIMHA W uX TpaduxoB. Vcmonmp3oBaHwe CBOWCTB U TpadukoB
JUHEHHBIX U KBAJPaTHYHBIX (PYHKIUH, 0OpAaTHON MPOMOPIIMOHATIFHOCTH U (YYHKITHH

¥ :‘f_ I'paduaeckoe perieHne ypaBHEHU 1 HEPABEHCTB.

Tpuronomerpuyeckass OKpPYXKHOCTb, paduannas mepa yena. Cunyc,
KOCHHYC, TaHI'CHC, KOMAaH2eHC IPOU3BOJIHLHOTO yria. OcHoBHOE
TPUTOHOMETPHYECKOE  TOXKISCTBO M CICICTBUSA W3  HEro.  3HAYCHUsA
TpuronoMeTpuueckux (yukuuit mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (
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pan). Popmynvl CLOACEHUSL MPUSOHOMEMPULECKUX DYHKYUU, POpMYbl
npuseoenust, hopmybl 080UHO20 APSYMeHMmA.

Hyim ¢@yHxknum, mnpoMe:KyTKM 3HAKONOCTOSHCTBA, MOHOTOHHOCTb.
HaubGonbiee u HauMenblliee 3HaueHwe ¢yHkuud. [lepuoanueckue ¢GyHKIUU.
YetHocTh U HEUETHOCTh PyHKIMI. CrodcHble hyHKyuu.

TpuronomMerpuuecKne (GyHKIpE ' —C08 50 =SINC V=LY @y g0 =CEY
CpoiicTBa W TpauKu TPUTOHOMETPUYECKUX (YHKIHH. APKKOCHHYC, apKCHHYC,
apKTAHTEHC YUCIA. APKKOMAH2EHC Yucia.

IIpocreimue TPUITOHOMETPUYECKHE YPAaBHEHUA. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUU. Obpammubie mpuconomempuieckue QVYHKYUU, ux
ceoticmea u epaguxu. Pewenue npocmetiuux mpuecoHoOMempuyeckKux HepageHcms.

CreneHb ¢ 1eliCTBUTEIBLHBIM MOKA3aTeJIeM, CBOICTBA CTENEHH.

IIpocreiilmue nmoka3arejbHble YPABHEHUsI U HepaBeHCTBa. [lokazarenbHas
GyHKIUS 1 ee CBOMCTBA U TpaduK.

Jlorapudgm yucaa, coiictBa Jorapupma. [lecsatuunsii sorapudm. Yucro e.
Hamypanovnoui  nocapugm. IlpeoOpazoBanue morapuMHUUECKUX  BBIPAKCHUH.



Jlorapudmuyeckue ypaBHeHUs1 U HepaBeHCTBA. Jlorapudmuueckas QyHKIUS u ee
CBOICTBA U TpaduK.

Crenennass ¢yHkuusa M ee cBoiictBa M rpaduk. HppaunoHaabHble
ypaBHeHUsl. Memoo unmepeanog Onsi pewenus Hepasencms. IlIpeobpasosanusl
epaghukos QyHxkyuti. cosue 800jb KOOPOUHAMHBIX OCell, PACMANICEHUe U cocamue,
ompasicenue OMmHOCUMENbHO KOOPOUHAmHbIX ocel. I paguueckue memoowl peuieHus
ypaeueHuti u Hepasencms. Pewienue ypaeHeHuti U HepaBeHCMS, COOEPHCAUJUX
nepemenHyro noo 3Hakom mooyaa. Cucmemvl NOKA3AMENbHLIX, 102APUDMULECKUX U
uppayuonanvHolx  ypasHenuu. Cucmemvl HOKA3AMENbHbIX, 102APUDMULECKUX
Hepasencms. Bzaumno oopamnvie pynxyuu. I paguxu e3aummno oopamuulx QyHKyull.
Ypasnenus, cucmemwl ypasnenuti ¢ napamempom.

IIpousBognass ¢pynknuu B Touke. KacarenpHas K rpaduky (QyHKIUU.
l'eomerpuueckuit u  Qusnyueckuii  cMmbicn  TpousBoaHOU.  [IpowmsBogHbIC
anieMeHTapHbIX GyHKUMl. [lpasuna ouggepenyuposanus. Bmopasa npouzeoonas, ee
eeomempudeckutl u gpusudeckutl cmoica. IloHaTne o HeMpepbIBHBIX QYHKIUAX. TOoUKH
sKCcTpeMyMa (MakcuMyMa ¥ MUHUMYyMa). MccnenoBanne 3neMeHTapHbIX (PYHKIHI Ha
TOYKH DKCTpEMyMa, HauOONbIIee ¢ HAWUMCHBINEE 3HAYCHHE C TIOMOIIBIO
NpPOU3BOAHOU. [locmpoenue epagukoe Gyukyuii ¢ nOMOWbIO NPOU3BOOHDBIX.
IIpumenenue npou3eo0Hol npu peuteHuu 3a0au.

IlepBooOpa3nasi. [lepsoobpasuvie s1emenmapuvix  Gyukyui. Ilnowaow
Kkpusonunetino  mpaneyuu. Dopmyna  Hviomona-Jleuonuya. OnpedenenHolii
unmeepan. Bwiuucnenue niowadeil niockux ueyp u o006vemos men 8paujeHus C
NOMOWbIO UHMe2SPala.

I'eomerpusn

IloBTOpeHue. Pemenue 3a1a4y ¢ MpUMEHEHUEM CBOWCTB (PUTYp Ha IUIOCKOCTH.
3amaun Ha J0Ka3aTeIbCTBO M IOCTPOCHHME KOHTpIpuMepoB. Hcmonp3oBaHue B
3alagyax TPOCTEHITNX JIOTHYECKUX TIpaBWI. PemieHne 3amad C HCIOIh30BAHUEM
TEOPEM O TPEYTOJbHUKAX, COOTHOIIEHUH B MPSMOYTOJBHBIX TPEYTOJbHUKAX, (DAaKTOB,
CBS3aHHBIX C YETHIPEXyTOoJbHUKaMH. PelieHne 3amad ¢ MCHoJb30BaHHEM (HaKTOB,
CBS3aHHBIX C OKPYXXHOCTSAMHU. PemieHne 3amad Ha W3MEPEHHS Ha TUIOCKOCTH,
BBIUKCIICHUE [UIMH W Iulomanen. Pewenue 3adau ¢ nomowpplo 6eKmopos u
KOOpOuHam.

Harnsanasa crepeomerpusi. Ourypsl U ux uzoOpaxkeHus (KyO, mupamuna,
npusMma). OcHoeHble noHamus cmepeomempuu u ux ceoticmea. CeueHusi Kkyba u
TeTpaj’ipa.

Touka, mpsiMass ¥ TUIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUHU H
CIENCTBUSI W3 HUX. B3auMHOE pacloJiOKEHHE TPSIMBIX H IUIOCKOCTEH B
npoctpancTBe. [lapajie/lbHOCTh NPSAMBIX M IUIOCKOCTEH B NPOCTPaHCTBE.



N300paskeHne mMpoCcTeHImmux MpOCTPaHCTBEHHBIX (DUTyp Ha TuIOCKocTU. PaccrosHus
Mexay (purypamu B mpOCTPAHCTBE.

Yrasl B npocTpancTie. [lepneHAMKYJISIPHOCTH NPAMBIX U IIJIOCKOCTEH.

[Ipoexuust Gurypsl Ha MIOCKOCTh. [IpU3HAKK MEPIECHAUKYISIPHOCTH MPSMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE. Teopema 0 Tpex nepneHaAuKyIspax.

MHororpaHHuKH. [Tapayenenunen. CaoiicTBa HPSIMOYT'OJIBHOTO
napaienenunena. Teopema Iludaropa B mpoctpanctBe. [Ipuzma u mnupamwujaa.
[IpaBunbHass nmupamuga W NOpaBuWiibHas npusMma. [Ipsamas nupamuga. DJIEMEHTHI
OpU3Mbl U TUPAMUIbl. BeluncieHue 31eMeHTOB MPOCTPAaHCTBEHHBIX Guryp (pedpa,
JIaroHaJIH, YIJIbl).

Tena Bpamenusi: UWIUHAP, KOHYC, cepa u 1map. OCHOBHBIE CBOWCTBA
MpSIMOTO KPYTOBOTO IIMJIMHJIPA, MPSMOTO KPyroBoro konyca. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTU. [Ipedcmasnenue 06 yceueHHOM KOHyce, CedeHus KOHyCa
(napannenvHoe OCHOBAHUIO U NpPoOXoosaujee uepe3 GepUiuHy), CeyeHus YuruHopa
(napannenvHo u NepneHOUKyIApHO ocu), ceuenus wapa. Pazeepmxa yunumopa u
koHnyca. I[lpocmetiwue komouHayuy MHO202PAHHUKOS U meJl 8paujetust Mextcoy coOOuU.

Il1omaas MOBEPXHOCTH TPABWIBHOM IHPAaMHABI W NOPSIMOM IIPU3MBI.
[nomaap MOBEPXHOCTH MPSMOrO KPYroBOrO LIWJIMHIPA, IPSIMOTO KPYroBOTO KOHYyCa
U 1apa.

Ilousitue 00 o0beme. OOBbEM THpPaMUJIIBI U KOHYCA, MPU3Mbl U ITUIHHIpA.
O06nem mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEH U 00beMaMu MOJOOHBIX TE.

BekTopbl U KOOpAUHATHI B NMpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHUE
BEKTOpa HA YHUCJO, YroJ Mexay BekTopamu. KojmHeapHble W KOMIUIaHApHBIE
BeKTOpBl. Cranaproe npouszeedenue gekmopos. Teopema o pasnodiceHuu 6eKmopa no
mpem HekomnaiaHapHuim eekmopam. CKansipHoe npou3eeoeHue eKmopos 8
koopounamax. Ilpumenenue 6eKmopos npu pewleHuyu 3a0ay HA HAXONHCOeHUe
paccmoaHull, OauH, niowacer u o006vemos. Jlgudxcenus 8 npocmpamvcmee:
NapauienbHbll NepeHoc, YEHMpPAlbHAs CUMMEMPUs, CUMMEMPUs OMHOCUMENbHO
nirockocmu, nogopom. Ceoticmea osudicenuii. Ilpumenenue 0sudceHuti npu peuleHuu
3a0ay. Ypasnenue nrockocmu 6 npocmpancmee. Ypasnenue cghepvi 8
npocmpancmee. Dopmyna O0na BbIYUCIEHUS PACCMOAHUSA MeHCO0y MOUKAMU 8
npocmpancmee.

BepositHOoCTBh U cTaTHcTHKA. PaboTa ¢ TaHHBIMH

IMoBTOpenne. Pemenre 3agad Ha TaOMMYHOE W TrpadUUYEcKOe MPEACTABICHHE
JTaHHBIX. Vcmonp30BaHMe CBOWCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX,
HanOOJIBIIETO U HAMMEHBIIIETO 3HAYCHHUS, pa3Maxa, OuUcnepcull.



Pewenue 3aoau na onpedenenue uacmomvl u 6epoOAMHOCMU COOLIMULL.
Buvluucnenue eeposimnocmeii 6 onvlmax ¢ pPAGHOBO3IMONCHLIMU IJIeMEHMAPHLIMU
ucxooamu. Pewenue 3a0au c npumenenuem xombunamopuku. Pewenue 3aoau na
8bIUUCTICHUE BEPOAMHOCMEU He3A8UCUMbBIX COObIMUL, NpuMeHeHue Qopmyivl
cnodcenusi eeposimuocmeti. Pewenue 3adau ¢ npumenenuem ouacpamm Oiinepa,
oepesa eeposimuocmet, popmynvl beprynnu.

Ycnosnaa eeposmuocms. Ilpasuno ymmuoowcenus eeposmuocmeu. DPopmyna
NOJIHOU 8ePOAMHOCTU.

Juckpemuvie  cayuatinble @enuuuHvl U pacnpedenenus. Hezasucumvie
cryyaunsle eenruyuHvl. Pacnpedenenue cymmbl U NpoOU3BeOeHUsT HE3ABUCUMbIX
CLYYAUHBIX GEIUYUH.

Mamemamuueckoe  oxcudanue U Oucnepcus  CIVYAUHOU  GEUYUHDI.
Mamemamuueckoe oorcudanue U  OUCnepCUs  CYMMbL  CIYYAUHBIX — BEUUUH.
I'eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u e2o ceolicmaa.

Henpepuvisnvie cnyuaiinvie eenuuunsl. I[lonamue o niomuocmu 8eposmHoCmu.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedeneHnue, e2o0 napamempeol.

llonsmue o wHopmanvnom pacnpedenenuu. Ilapamempvl  HOpMATLHO2O
pacnpeodenenus. [lpumepol cryyaunsvix equdut, NOOYUHEHHBIX HOPMALLHOMY 3AKOH)Y
(noepewHocmy uzMepenutl, PoCcm 4elo8eKa).

Hepasencmeo Yebwviuesa. Teopema bepnynnu. 3akon 6Oonvuiux wucen.
Buvibopounwiti memoo uszmepenus eeposimunocmeu. Ponv 3axona Oonvuwiux uucen 8
HayKe, npupooe u oowecmae.

Kosapuayus osyx cayuaunevix eenuuun. Ilowamue o kos3ppuyuenme
koppensyuu. Coemecmmuvle HAOMOOEHUS O08YX CAVYAUHBIX GeludUH. BulOopounblil
Ko3¢hhuyuenm xoppensyuu.

O0beM yueOHOM TUCHUIJIMHBI U BBl Y4eOHOH padoThl

MaxkcumaiibHast yueOHast Harpy3ka (BCero) 244
OO0s3aTenbHas ayJuTOpHas yueOHasi Harpy3Ka 234
(JIEKIIMU U MPAKTUYECKUE 3aHSITHS)

[TpomexyTouHas aTTectanus B (hopMe FK3aMeHa 10
IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HCCIAEI0BATEIbCKUX IPOEKTOB
J HenpepbiBHBIE ApOOH.

o [IpumeHeHue CIOXKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
o [TapayienbHOE MPOEKTUPOBAHUE.

o Cpennue 3Ha4eHUs U UX IPUMEHEHHE B CTaTUCTHUKE.

o BekrtopHoe 3a1anue npsAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE.

o CrnoxxeHre rapMOHMYECKUX KOJICOaHUi.

o ['padraeckoe penienre ypaBHEHUN 1 HEPABEHCTB.



o [IpaBusnbHbBIE U OIYNIPABUIIBHBIE MHOIOTPAHHUKH.

o KoHnueckne ceuyeHns M uX NPUMEHEHUE B TEXHHKE.

o [Tonsitue nuddepeHmana u ero NPUIOKEHUS.

o CxeMbl TOBTOPHBIX UCTIBITAHUIN bepHy .

o HccnenoBanre ypaBHEHUN U HEPABEHCTB € MMAPAMETPOM.

Meroanuyeckue peKOMeHIANNH I HHBAJIWAOB M JIHI ¢ OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

st o0yyaromuxcsi C OrpaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBBSI MOTYT
MPUMEHSTHCA cleayronye ¢GOopMbl OpraHU3AlMK TEAaroruueckoro mporecca u
KOHTPOJISI 3HAHUU:

07151 C1aboBUOAWUX:

- obecreunBaeTcsl MHIMBHIYyAIbHOEC paBHOMEpHOE ocBemeHne He meHee 300
JIIOKC;

- JUIS  BBITIOJIHCHHWSI  KOHTPOJIBHBIX  3aJlaHWd TIPH  HEOOXOIUMOCTH
MPEIOCTABIISETCS YBEITNIUBAIOIIEE YCTPOMCTRO;

- 3aJlaHus JUIA BBIMOJHEHUS, a TAKXKE WHCTPYKIUS O TIOPSIKE BBITIOJHEHUS
KOHTPOJIBHBIX 3aaHUN 0OPMIISIOTCS YBEIMYEHHBIM IpudTom (pazmep 16-20);

OJI51 27LYXUX U CAADOCTLIUAWUX.!

- o0ecreynBaeTcss HAIMYUE 3BYKOYCUIIMBAIONICH anmaparypbl KOJJIEKTUBHOTO
MOJIb30BAHMS, npu HE0OXOIMMOCTHU oOy4Jaronmmcst IPEIOCTaBISAETCS
3BYKOYCHJIMBAIOIIIAS allapaTypa WHIUBUTYAIBHOTO MOJIH30BAHUS;

- ISl JIAI] C TSDKETBIMU HAPYIICHUSIMH PEYH, TIIYXHUX, CIa0OCHBIIIAIINX BCE
KOHTPOJIbHBIE 3aJlaHus TI0 JKEJaHWI0 OOydYaronuxcsi MOTYT MPOBOJIUTHCS B
MUCbMEHHOH (hopMe.

OcHoBHOU (QopMOii OpraHu3alMu MEJarorudeckoro Mpolecca SBISETCS
MHTErpUPOBAHHOE O0y4Y€HHWE HMHBAJIWAOB, T.€. Bce oOywaromuecs oOydaroTcs B
CMEMIaHHBIX TPyMNIaxX, IMEIOT BO3MOXHOCTh IIOCTOSTHHO OOIIAThCS CO CBEPCTHUKAMH,
JIeTye aJanTUPYIOTCS B COIMYME



TemaTnuyeckuii NUIaH y4eOHOM M CIUTIIHMHBI

HanmenoBanue pasjaesnioB | Cogep:xkanue y4e0OHOT0 MaTepuajia, caMocTosiTebHaa padora | O0beMm | YpoBeHb
U TeM o0yuaromuxcs YacoB | OCBOCHHUA
Tema 1. Benenue. Maremarnka B HayKe M INPAKTUYECKOW neArenbHOCTH. Llenu m 3amaum | 1
M3Y4YEHHs] MaTeMATUKHU B yupexaeHusx CI10
Tema 2. PazBuTue noHATHS O YUCTIE 11
1)Ilenble u panvoHanbHble yucia. JlefcTBUTENbHbIC YUCTa. 1 2
2)Jle¥icTBUS Ha/l IEUCTBUTEILHBIMUA YHCIIAMH. 2
3)[Ipubmmkennpie BbuncieHus. [lorpemHocTH MPUOIMIKEHHBIX | 2
BBIYUCIICHUHN. JeficTBUS HA TPUOIMIKCHHBIMHU YHCIIAMHU.
4)Penienrie TpeyroibHUKOB. 2
5)Kommekcuble uuncia. AnreOpandeckass popMa KOMIUIEKCHOTO | 2
qyucia.
6)/lelicTBus ¢ KOMIUIGKCHBIMM  YHCJIAMH B aireOpandeckou | 2
dhopme.
Tema 3.0OCHOBBI TPUTOHOMETPUU 40
1)Cunyc, kocuHycC, TaHT€HC, KOTaHreHc. ['pajnycHas u paauanHas | 2 2
Mepa yria.
2)OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA. 2
3)Dopmyiibl MPUBEICHUS. 2
4)CuHycC, KOCUHYC, TAHT'€HC CYMMBI H Pa3HOCTH JBYX YIJIOB. 2
5)Dopmyiibl ABOHHOTO yriia. @opMyIibl TOJTOBUHHOTO yIJIA. 2
6)Dopmyibl CYMMBI u Pa3HOCTH OJITHOUMEHHBIX | 2
TPUTOHOMETPUUECKUX (PYHKITUH.
T)Dopmynsl mpeoOpa3oBaHus MPOU3BEAEHUS B cymmy. Dopmysibl | 2

IIOHMXXCHHUA CTCIICHU.




8)IIpeobpazoBanmne MPOCTEUIIIHNX TPUTOHOMETPUYECKUX | 2
BBIPAKECHUU.
9)ToxnecTBeHHbIE npeoOpa3zoBaHus TPUTOHOMETPHUUYECKUX | 2
BBIPAKEHUU.
10)Tpuronomerpuyeckue (GyHKIUU, HX TpauKkd U CBOMCTBA | 2
(cuHyC, KOCHUHYC).
11)Tpuronomerpuueckue (GyHKuud, MX TpaduKu U CBOWCTBA | 2
(TaHTE€HC, KOTAHTEHC).
12) OOpatHble TpUroHOMeTpudeckue (YyHKUHH, WX rpaduku H | 2
CBOICTBA (apKCUHYC, apKKOCHHYC, apDKTAHT'€HC, aPKKOTAHTEHC).
13)IIpocTeliline TPUrOHOMETPUUECKUE YPABHEHMUSI. 2
14)Pemenne npocTedmX TPUrOHOMETPUUECKUX YPaBHEHU. 2
15)Pemienne  TPUTOHOMETPUYECKUX  YPAaBHEHUN  Pa3IUYHBIMU | 2
METO/IAMH.
16)Pemienne cucteM TPUTOHOMETPUYECKUX YPABHEHUM. 2
17)Pemienne TpUroHOMETPUYECKUX HEPABEHCTB. 2
18)Pemenune TPUTOHOMETPHUYECKHUX YpaBHEHU, CUCTEM | 2
TPUTOHOMETPHUYECKHUX YPaBHEHUH, TPUTOHOMETPHUYECKHUX
HEPaBEHCTB.
19)TpuronomeTrpuueckas Gpopma KOMILJIEKCHOTO YHCIIA. 2
20)/leiicTBUs C KOMILJIEKCHBIMH YHMCIAMH B TPUTOHOMETPUYECKOM | 2
dhopme.

Tema 4. Kopnu, crenenun 14
1)Crernienu ¢ pallMOHAJIBHBIM ITOKA3aTEJIEM U UX CBOMCTBA. 2
2)[IpeoOpa3oBaHue  BBIPAKEHUM  COJEp)KALIMX  CTEHEHH  C | 2

paduOHAJIbHBIM IIOKAa3aTCJICM.




3)Kopuu HaTypadbHOW CTEIIEHM W3 YHCIIa W UX CBOICTBA.
[IpeoOpa3oBanne BbIpaKEHUI COAEpXKAIIUX KOPHU HATypalbHOMN
CTEIEHHU.

4)IIpeoOpa3oBaHre BbIPAKEHUN COEPKAIIMX KOPHU U CTEICHHU.

S)Penienue uppanioHaIbHBIX YPABHEHUI.

6)Pelienne nppaloHaabHbIX HEPABEHCTB.

7)PelieHue uppaloHaaIbHBIX YPAaBHEHUN U HEPABEHCTB.

N NN

Tema 5. TlokazarenbHas u JorapudmMudeckast GyHKIUH.

[

8

1)ITokazatenpHas ¢hynkuus. Ee cBoiicTBa u rpaduxu.

2)JIorapudm uncna, CBOKWCTBA JorapudmMoB.

3)[IpeobpazoBanue gorapupMUUECKUX BHIPAKEHUM.

4)Jlorapupmuueckas GyHKIHUsA, €€ CBONCTBA U TpaduK.

5)Pelenne nokaszaTenbHbIX YpaBHEHUN.

6)Pemenne norapupmMuueckux ypaBHEHHI.

7)Pemienne  cuCcTEM  MOKa3aTEIbHBIX UM JIOTapU(PMHUECKUX
YpPaBHEHUM.
8)Pemenne nokazareabHbIX HEPABEHCTB.

NN INDNNNN

[

9)Pemenne norapuMUIECKUX HEPABEHCTB.

[

Tema 6. [IponsBognas

1)®yHkumu, ux cBoicTBa U rpauku (IIOBTOPEHHUE).

2)CnoxHnast QyHKIIHS.

3)ITocTpoenue rpadgukoB GYHKIHI ¢ TOMOIIBIO TPEOOPa30BAHUT.

MHllocnenoBarenbHOCTh. [Ipeaen mocaenoBaTeIbHOCTH.

5)[penen dbyukuun. Beraucnenue npeaenoB QyHKIUN.

6)I1epBbIii U BTOPOI 3aMeyaTeNbHbIE MTPEAECIbI.

7T)HenpepsiBHOCTh (pyHKIIMU. Buasl Touek pa3pbiBa.

NN NN DNDNDN
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8)3amaun, NPUBOJAIIME K TMOHATHIO TIpou3BogaHOM. IloHsTHe |2

npou3BoaHON. OCHOBHBIC MpaBwia AU epeHITnpOBaHUS.

9)Brluncienue npou3BOIHBIX. 2

10)[TpousBoaHast CIOKHOU PYHKIIHUH.

11)[IpousBoanas TPUTOHOMETPUYECKUX 151 oOpaTHBIX | 2

TPUTOHOMETPUUECKUX (PYHKIIHI.

12)IIponsBoanas morapuMUUEcKOl U MoKazaTeabHOU QyHKIUH. | 2

13) T'eomerpuueckuii cmbicn mpou3BoaHou. KacarenbHas K |2

rpaduxy GyHKIIUU.

14) MexaHnuecKuil CMbBICT IPOU3BOHOM.

15) Bropas mnpousBojHas, €€ TEOMETPUUYECKUH U (PHU3UUECKHil | 2

CMBICIL.

16) IlponsBoaHas B pU3HUKE U TEXHUKE. 2

17) Andpdepenuman pyHkuuu. 2

18)I[Ipu3nak Bo3pactanus (yObIBaHUS) QYyHKIUU. 2

OkctpemyM  (GyHKIUMU.  BbITykiocTs  (BOTHYTOCTh),  TOYKHU

neperuoa.

19) IlpumeHeHHe TMPOU3BOIHOM K HCCIENOBAHUIO (QYHKIUH. | 2

[TocTpoenue rpaduka GyHKIMHU IO pe3yJibTaTaM UCCIEAOBAHUS.

20) HaubGosnpluee 1 HauMeHblIee 3HaYeHUs! (QYHKINH. 2
Tema 7. [IpsiMble 1 INIOCKOCTH B IPOCTPAHCTBE 20

1)Akcuomsl crepeomerpun. CaeACcTBUS U3 AKCHOM. 2

2)B3auMHOe pacroioKeHue IpsIMbIX B IPOCTPAHCTRE. 2

3)IlapannensHocTh TpsiMbIX W TwiockocTed. [lapannensHOCTh | 2

IJIOCKOCTEN.

HIlepneHUKYIIPHOCTh OpSIMBIX. [lepneHauKyIIpHOCTh OPSIMBIX | 2

11



U TUTOCKOCTEM.

S)llepnenaukynsip 4  HaAKJIOHHAas. Teopema 0  Tpex
MEePIEHIUKYIISIpax

6)Yron Mexay NpsAMoi U IIIOCKOCThIO. YTOJI MEXKTY TIIIOCKOCTSIMH.

llepneHaANKYASIPHOCTD MIIOCKOCTEN.

8)Pemmienue 3a1a4 Ha B3aMMHO PACIIOJIOKEHUE MPSAMBIX, IPSIMBIX U
MJIOCKOCTEM, MIIOCKOCTEH B MPOCTPAHCTBE.

N

9)Ilapannenenurmnen, TeTpasap.

10)Pemenue 3aau Ha apajviesienune] U TETpadip.

Tema 8. KoopanHaTel 1 BEKTOPBI

1)[exapToBa cucrema KoopAuHAT. PaccTosiHue MeEXIy TOYKaAMHU.
KoopauHnatel ceperHbl OTpe3Ka.

NN

2)BekTopsl. JleiicTBUs HaJ BEKTOPAMH.

[

3)Ucnonbs30BaHue KOOPAMHAT M  BEKTOPOB IMPU  PEIICHUU
MaTeMaTUYECKUX U NPUKIAJAHBIX 3a/1a4.

Tema 9. MHOrorpanHuku

1)MHOrorpaHHMKH.

2)IIpusma.

3)Ceuenue. [locTpoeHne ceyeHU IPU3MBI.

4)Pemenue 3aia4 1o TeMe IMpusMa.

S)Iupamupa. [IpaBunsHas nupamuaa.

6)Pemenue 3anay no reme «llupamugay.

7)YceueHHas nupamuga. PemieHwe 3amad mo Teme «YcedeHHas
NUPaMUIA».

N NN NN NN

8) ITocTpoeHue ceueHuii MUpaMu/IbI.

[

9)IIpaBUsIbHBIE MHOTOTPAHHUKH.

12



10)Pemienue 3anau o teme «lIpaBusibHble MHOTOTPAHHHUKW) 2
Tema 10.Tena BpaieHnst 1 TOBEPXHOCTH TEJI BPALLICHUS 8

D)Hunusap. 2

2)Konyec. 2

3)IIap u chepa. 2

4)Pemenue 3agau no teme «Tena BpalleHus». 2
Tema 11. DneMeHTb KOMOMHATOPUKH, TEOPUHU BEPOSATHOCTHU 12

1)OcHOBHBIE TOHATHSI KOMOMHATOPUKH

2)3ajaun  Ha TOACYET YHWCIAa [EePECTaHOBOK, pa3MELICHUM, | 2

COYETAHUM.

3)CBoiicTBa OHWHOMHUHAJIBHBIX KO3 uULMEeHTOB. TpeyronbHuk | 2

[Tackaus.

dopmyna 6uHoma HproToHa.

4)Cny4aitHoe COOBITHE U €T0 BEPOSITHOCTD. 2

5)CnoxxeHne 1 yMHOKEHHE BEPOATHOCTEN 2

6)Pemienne 3amaua 2
Tema 12.IlepBooOpa3Has U UHTETpal. 18

1)I[TepBooOpa3Hasi. 2

2)HeomnpeaeneHHbI MHTETPal U €r0 CBOMCTBA. 2

Borunciienne HeonpeaeneHHbIX HHTErPAJIOB.

3)1HTEerpupoBaHme MOJACTAaHOBKOM.

4)IHTerpUpOBaHUE 10 YACTSIM. 2

S5)Haxoxaenue  HEONpEeJeICHHBIX  HMHTETPaJoB  Pa3UYHBIMU | 2

crocobamu.

6)3agaud, NMPUBOJSAIIME K TMOHSATHIO OINPEACIIEHHOIO HHTerpana. | 2

13



CsoiicTBa OIIPCACIICHHBIX MHTCTPAJIOB U NX BBIYMCJICHUC.

7)BbIunciieHUE ONPEIeICHHBIX HHTErPAJIOB.

8)Boruncnenne rmomaneil Guryp ¢ MOMOIIBIO OIMpPEAeIEHHOTO
UHTETpaa.

9)Pemienue 3anay (GpU3MKU C TOMOIIBIO OMPEACICHHOTO HHTErpaa.

Tema 13. N3MepeHus B reomeTpun

18

1)O6bem u ero usmepenue. UurerpanbHas ¢popmysa oobema.

2)Dopmyna obbema KybOa, MPSIMOYTOJIBHOTO TNapajuleeluIe/a.
Pemenue 3agau.

[

3)Popmyna odObema npu3Mebl. Pemienue 3aaau

4)Dopmyna odbema murHApa. Pemenue 3amay.

5)®opmyna oobema nupamuabl. Pemenue 3agau.

6)Popmyna odObema KoHyca. Pemienue 3amay.

T)Dopmynsl 00beMa mapa u mioanu chepsl. Pemenue 3amay.

8)Pemenne 3amau Ha KOMOMHAIIMM MHOTOTPAaHHUKOB, QUTYDP
BparieHusi, chepol.

N N INNDNN

9)Pemienue 3a7a4 Ha HaxXOX/IeHHE 0OBHEMOB MOBBIIIIEHHOTO YPOBHS
CJIOKHOCTH.

N

Tema 14. DyieMeHTBI TEOPUM BEPOSTHOCTEN U MAaTEMATHYECKOM CTAaTUCTUKH (ITPOJOJIKEHUE)

1)/luckpeTHas ciydaiiHas BEJIMUUHA, 3aKOH €€ paclpe/ieeHus.

2)UucnoBble XapaKTEePUCTUKH TUCKPETHOM CIIy4ailHOM BEJIMYUHBI.

3)llpencraBnenue MAaHHBIX (TaOJNUIIBI, AUArPAMMBbI, TpPaQuKH).
I'enepanbHasi COBOKYMHOCTh, BEIOOPKA, CpeliHee apudMeTuiecKoe,
MeJIaHa, MOJia.

N NN

4)PemieHre nMpakTUYECKUX 3aJlay ¢ MPUMEHEHUEM BEPOSITHOCTHBIX

14



MCTOOOB.

Ipomesicymounas ammecmayus 6 popme sK3amena

10

AyauTopHoii Harpy3ku 234 yacoB, mpoMexxyTouHas artectanus 10 yacoB, MakcuMasbHasi yaeOHas Harpy3ka 244 daca.

15



XapakTepucTHKA OCHOBHBIX BU/J0B Y4e0OHOI 1eATeJIbHOCTH CTYJA€HTOB

Coaepxxanue o0ydeHus

XapakTepuCcTHKA OCHOBHBIX BH/I0OB /IEATEJIbHOCTH CTY/€HTOB
(Ha ypoBHe y4eOHBIX JAeilcTBUIl)

BBenenune

O3HaKOMJICHHE C POJIBI0 MATEMATHKH B HayKe, TCXHUKE,
9KOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSAX U IMTPAKTHUECKON
JIEATEIILHOCTH.

O3HaKOMJICHHE C [IEJSIMH U 33/1a4aMU U3yUSHHSI MATEMAaTUKHU TIPU
ocBoeHuu crerpansbHoctet CITO

AJITEBPA

Paseurtue noHsATHS
0 YucJjae

Boinonnenue apupmMeTnueckux AeMCTBUIM HaJ YUCIAMHU, CoYeTast
YCTHBIE U IUCbMEHHBIE IIPUEMBI.

Haxosxnenne npuOIMKeHHBIX 3HAYCHUH BEJTMYUH U IMOTPEITHOCTEH
BBIYUCIICHUH (a0COTIOTHON U OTHOCUTEINIBHOM); CPaBHEHHE
YHUCJIOBBIX BBIPAKEHU.

Haxoxxaenue ommoOok B mpeodpazoBaHUAX M BHIYUCICHUSIX
(OTHOCHTCS KO BCEM IIYHKTaM IIPOrPAMMBI).

Kophn, crenenn,
Jorapugpmsi

O3HaKOMJIEHHE C IOHATUEM KOPHSI 71-1 CTENIEHH, CBOWCTBaMU
paavKalioB U MpaBUIaMH CPAaBHEHUS KOpHEH.

®opMyIMpPOBaHUE ONPEAEIECHUS KOPHS U CBOMCTB KOPHEH.
Borunicnenue u cpaBHEHHE KOPHEH, BHITOTHEHNE TPUKUIKN
3HAYEHUS KOPHSI.

[Ipeo6pa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUMH,
COJIEpIKalINX pajiuKabl.

Brinonnenue pacueroB 1o GopmynaM, CoepiKaliiM pagruKabl,
OCYILECTBIISIS1 HEOOXOIMMbIE TOACTAaHOBKH U IIPe0Opa30BaHUsL.
OrnpeneneHne paBHOCUIBHOCTH BBIPAKEHUH C paIUKaIaMH.
Pemenne uppannoHaabHbIX ypaBHEHUI.

O3HaKOMJIEHHE C IOHATHEM CTENEeHHU C JEHCTBUTEIHHBIM
IIOKA3aTENEM.

HaxoxaeHue 3HaueHM cTeneHu, UCIoIb3ys PH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS /-i CTETIEHU B BUJIE CTEIIEHU C IPOOHBIM
MoKa3aTeieM U Ha00OopOoT.

@opMyIMpOBAHKE CBOWCTB CTENEHEN. Briuncnenue crenenen ¢
palOHaIbHBIM [IOKA3aTENEM, BBITIOJHEHUE IPUKUIAKN 3HAYECHUS
CTEIICHHU, CPABHEHUE CTEIICHEH.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZEpKaIlNX CTENIEHU, IPUMEHSS CBOMCTBA. Pemenue
MIOKA3aTEeIbHBIX YPABHEHUM.

O3HakoMIIeHHE C IPUMEHEHUEM KOPHEW U CTENEHEN MpU
BBIUNCJIEHUH CPEIHUX, JIEJIEHUN OTPE3KA B «30JI0TOM CEYEHHUM».
Pemienyie npukiaiHbIX 33/1a4 Ha CIOXKHbBIE TPOIIEHTHI

IIpeodpa3oBanue
ajnredOpamyeckux
BBIPAKEHH

Brinonnenue npeobpa3zoBaHuii BIpakeHUH, IpUMEHEHHEe GOpMYII,
CBSI3aHHBIX CO CBOMCTBAMU CTEIEHEH U JorapruMoB.
Omnpenenenne 00IaCTH JOMYCTUMBIX 3HAYCHUN JTOTaprU(PMUIECKOTO
BEIpaKeHMs. Penenne morapuMudeckux ypaBHEHUH

OCHOBbBI TPUTOHOMETPHUHA

OcHOBHBIC IOHATHSA

N3y4yeHne paaiuaHHOIO METOA U3MEPEHUS YIJIOB BpaILlEHUS U

UX CBS3M C IpagycHOl Mepoil. U300pakeHne yriioB BpallleHUs Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI yTJIa C €r0 PACIOJIOKEHHUEM.
DopmMmynHpoBaHUE ONPEACTICHUN TPUTOHOMETPUUECKUX (PYHKITHIA
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JUIsL YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IIPSIMOYT'OJIBHOTO
TPEYroJbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

OcHoBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKACCTB JJIs
TPUTOHOMETPHYECKHUE BBIUUCIICHUSI 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIMI 110 01HOM
TOK1ECTBA U3 HUX
IIpeodpa3oBanus N3ydenne 0CHOBHBIX (pOPMYJI TPUTOHOMETPUU: (OPMYIIbI
NpoCTeHIINX CJIO’KEHHUSI, yIBOCHHUS, TIPE0OPa30BaHMsI CyMMBI
TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKUX (PYHKLUI B TPOU3BEJCHNUE U IPOU3BECHUS
BbIPaKEeHH I B CyMMY U IIPUMEHEHHE MPU BBIYUCIICHUY 3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOLLEHUS €T0.
O3HaKOMJIEHHME CO CBOWCTBAMU CUMMETPUU TOUYEK Ha €IMHUYHON
OKPY’KHOCTH M IPUMEHEHHE UX JJIsl BbIBOJIAa (DOPMYJI IPUBEICHHS
IIpocreiimmue Pemenue no ¢popmynam U TPUTOHOMETPUUECKOMY KPYTY
TPUTOHOMETPHYECKHE IPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.
YPABHEHUSA U [IpumeneHnne 00X METOJIOB pELICHHs ypaBHEHUH (IIpUBEIEHUE K
Hepagencmea JMHEWHOMY, KBaIpaTHOMY, METOJI PA3JI0KEHHsI HA MHOKUTENH, 3a-

MEHBI IEPEMEHHON) NPU PELICHUH TPUTOHOMETPUUECKUX
YpPaBHEHUM.

YMeHne oTMedaTh Ha Kpyre pemeHus IpOCTENIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
ApPKTAHI€HC YHCJIa

O3HaKOMJICHHE C TIOHSITHEM OOPaTHBIX TPUTOHOMETPUIECKUX
(GYHKIMHA.

N3yuenne onpeneneHnii apkCHHyca, apKKOCHHYCa, apKTaHT'€HCa
qucia, GopMyJIUpOBaHUE UX, U300pakeHUE HA eAMHUYHOM
OKPY’KHOCTH, IPIMEHEHHE MTPH PEUICHUN YPaBHEHUH

Y

HKIAW, UX CBONCTBA U TPAOUKH

DOyHKUHNH.
IHonsiTHe 0
HENpepPbIBHOCTH
GyHkunn

O3HaKOMJIEHHUE C TTIOHATHEM MIEPEMEHHOM, MpUMEpPaMu
3aBHCUMOCTEH MEX]ly TepeMEHHBIMH.

O3HakoMJIEHHE ¢ IOHATHEM TpaduKa, onpeesieHue
MPUHAAISKHOCTH TOUKH rpaduky QyHkuun. OnpeaeneHue no
(dhopmyre mpocTelieil 3aBUCUMOCTH, BUA €€ rpaduka.
Bripaxenue no ¢popmyiie oJHON IepEMEHHOM yepe3 ApyTHe.
O3HakoMJIeHHE C omnpeeNieHueM (YHKINH, (GOpMYITHPOBAHHE €TO.
Haxoxaenue o61acTu onpeesieHus U 001acTy 3HaYeHU QPyHKIHUU

CaoiicTBa QyHKIIUH.
I'padpuyeckas
HHTepIpeTanus.
IIpumepsl
(GyHKIMOHAIBHBIX
3aBHCHMMOCTei B
peaJIbHbIX

npoueccax u sAiBJICHUAX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peanbHBIX MPOIECCaX U3 CMEXHBIX AUCIUILTUH.

O3HakOMJIEHHE C JOKa3aTeIbHBIMH PACCYKIACHUSIMH HEKOTOPBIX
CBOWCTB JINHEHHOM M KBaJpaTHUHOU (DYHKIUH, TPOBEICHHE
WCCJICIOBAHMS JIMNHEMHOW, KYCOYHO-TMHEHHOM, TPOOHO-IIMHEHHON
U KBaZipaTHYHON (YHKUUH, mocTpoeHue ux rpadukos. [locrpoenue
U YTEHUE

rpadukoB Qpyukuuii. UccnenoBanue QyHKIHIH.

CocraBnenue BUJ0B (PyHKIUN 1O TaHHOMY YCJIOBHIO, PEIlICHUE
3a]1a4 Ha S9KCTPEMYM.

BrinonHenue npeobpazoBanuii rpaduka GyHKIMM

Oo0paTHble pyHKIMHU

Nzydenne noHsTust 00paTHON (PYHKINH, ONpeAeTICHIE BUAA U
nocTpoeHue rpaduika o0paTHOM HYHKIINH, HAXOXKIECHUE € 00JacTH
ornpezeneHus U 00acTu 3HaueHuil. [IpuMenenue cBoiicTB
byHKIMHA

IpY UCCIIEIOBAaHUN YPAaBHEHUH M PEIICHUH 33]]a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C MOHSITHEM CIIOKHOW (DYHKIIUU

CreneHHble,

Bolunicnenue 3HaueHuil GQyHKIMN 0 3HAYEHHUIO apTyMEHTa.
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noKa3areJibHble,
JorapupmMmuyeckue u
TPUTOHOMETPHYECKHe
byHkmnu.

Oo0paTtHbie
TPUTOHOMETPUYECKHE
GyHkunn

Omnpenenenre NOJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpAUHATAM U
Hao000poT.

Hcnonp3oBanue cBOMCTB (PyHKIHMIA U1 CpaBHEHUS 3HAYCHUN
cTerneHei u jorapupmMoB.

[MocTpoenne rpadMKOB CTEMEHHBIX U JOrapUPMHUUECKUX QYHKIINH.
Pemenne nokazareabHbIX U JTOrapu(PMUUECKUX YpaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJICHUE C TTIOHATHEM HENPEPBIBHOW MEPHOINYECKOI
¢byHKuMU, GOpMyIHpOBaHUE CBOICTB CHHYCa U KOCHHYCA,
MOCTPOEHUE UX TPa(UKOB.

O3HakoMJICHHE C TIOHATHEM TapMOHMYECKUX KOJIeOaHui 1
MpUMepaMu TApMOHUYECKUX KOJICOaHUM I OMMCAHUS MTPOLIECCOB
B (DU3UKE U JPYTUX 00JIacTAX 3HAHUS.

O3HaKOMIICHHE C TIOHATUEM Pa3phIBHON NEPHOINIECCKON (HYHKIIHNH,
(opMynIHpoBaHUE CBONCTB TAHTE€HCA U KOTAHT€HCA, IOCTPOEHUE UX
rpaduKoB.

[Ipumenenue cBOMCTB (PYHKLUH 17151 CPABHEHUS 3HAUCHUH
TPUTOHOMETPUYECKUX (PYHKIMA, PelIEHUs] TPUTOHOMETPUUECKHIX
YPaBHEHUM.

[TocTpoenue rpadukoB 0OpAaTHBIX TPUTOHOMETPUIECKUX (YHKIIUN
U OIpeesieHue Mo rpaukaM X CBONCTB.

Brimonnenue npeobdpazoBanus rpadukoB

HAY

AJIA MATEMATHYECKOI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HaKOMJICHHE C IOHATHEM YHMCIOBOM MTOCIEN0BATEIBHOCTH,
criocobamu ee 3aJaHusl, BBIYUCICHUSIMH €€ WICHOB.
Osnaxomaenue ¢ NOHAMUEM npedena nocie008ameabHOCHU.
O3HaKOMJIEHHE C BBIUHUCICHUEM CyMMbl OECKOHEUHOTO YUCIIOBOTO
psizia Ha IpUMepe BBIUUCIICHHSI CyMMbI OECKOHEUHO YOBIBaIOIIECH
T€OMETPUYECKON TPOTrPECCUH.

Pemienue 3a1a4 Ha npuMeHeHue (GOPMyJIbl CyMMbI OECKOHEYHO
yOBbIBaIOIIEN T€OMETPUUECKON TPOIPECCUU

IIpousBoaHas u ee
NpUMeHeHue

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

Nzydenue u hopMyIHpOBaHUE €€ MEXaHUUECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, N3YYEHHUE AITOPUTMa BBIUMCIICHUS
MIPOU3BOJHON HA MPUMEPE BBIYHMCICHUSI MTHOBEHHON CKOPOCTH H
YIJI0BOro KO3 GHUIMEHTa KacaTeIbHOM.

CocraBieHHEe ypaBHEHUS KacaTeIbHOHN B 00IIeM BH/IE.

YcBoenue npasui AuphepeHIupoBaHys, TAOIUIBI TPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIMNA, TPUMEHEHUE JUTs TU(PepeHIIMpPOBaHUS
(yHKIMH, COCTaBICHUS YPAaBHEHUS KacaTeJIbHOM.

Nzydenune Teopem o CBSI3M CBOMCTB (DYHKIIMH U TIPOU3BOIAHOM,
(opMyIHpOBKA HX.

[IpoBeneHune ¢ MOMOIIBIO TPOU3BOTHON MCCIeOBaHUs (DyHKIIHH,
3aJlaHHOM (POPMYIION.

YcTaHoBIIeHHE CBS3H CBOMCTB (DYHKIIMU M TIPOU3BOAHOM 11O UX
rpadukam.

[IprMeHeHne MpOU3BOHOM IS PEIICHUS 3a7]a4 Ha HaX0KICHHE
HauOOJIbIIIEro, HAMMEHBIIETO 3HAYCHHS U Ha HaXOXKJICHHUE
JKCTpEMyMa

ITepBooGpa3nasn
U HHTerpaJ

O3HakoMJICHHE C IOHATHEM HHTErpajia u nepBooOpas3Hoil.
N3yuenue npaBuia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herotona— JleiiOHuna.
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Pemrenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOM,
BBIYHCIICHHUE TTIEPBOOOPA3HON JJIsl JAHHOU (DYHKITHH.
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaIa JUIsl BBIYUCICHUS
(bu3MYECKUX BEJIMYHMH U IIoUIaen

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHS 1 CHCTEMBbI
YPaBHEHUI
HepaBeHcTBa n cucTeMbI
HEPABEHCTB C AByMs
nepeMeHHbIMHU

O3HakoMIJIEHHE C MPOCTEHIIIMMU CBEACHUSIMU O KOPHSX
anreOpandeckux ypaBHEHUH, MOHATUSIMH UCCIICIOBAHUS
YpaBHEHHUH U CUCTEM ypaBHEHMIA.

N3yuenne Teopun paBHOCUIIBHOCTH YPaBHEHUH U €€ IPUMEHEHHUSI.
[ToBTOpEHME 3anucy penieHus CTaHAAPTHBIX YPaBHEHUN, TPUEMOB
npeoOpa3oBaHus YpaBHEHUH IS CBEACHUS K CTAHAAPTHOMY
ypaBHEHUIO. PellleHne palmoHaIbHbBIX, HPPALMOHAIIBHBIX,
NOKa3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3oBanue cBOMCTB U rpadukoB PyHKIUN IS pelIeHus
ypaBHeHUN. [IoBTOpeHNEe OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemennie ypaBHeHUI ¢ PUMEHEHUEM BCEX MPUEMOB (pa3ioKeHUs
Ha MHO>XHTEJIU, BBEICHUSI HOBBIX HEU3BECTHBIX, MOJICTAHOBKH,
rpauIecKoro METO/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IUYHBIX
CHoco00B.

O3HakoMJIeHHE C OOIIUMH BOIIPOCAMH PEIICHUSI HEPABEHCTB U
UCIIOJIb30BaHUE CBOMCTB U TpaduKoB (QYHKIUI MPU PELICHUH
HEPaBEHCTB.

Pemienne HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKUX METOJOB ISl PEIICHMS
COoJIepKaTeNbHBIX 33/1a4 U3 Pa3IMYHbIX 001acTei HAyKH U
NpakTUKU. VIHTepripeTupOBaHue pe3yJbTaTOB C yUETOM PEATbHBIX
OTpaHUYCHUI

3JIEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTHUKHA

OcHOBHBIE TOHATHUSA
KOMOHMHATOPHKH

N3yuenue npaBuia KOMOMHATOPUKH U IPUMEHEHUE MIPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemennie koMOMHATOPHBIX 33/1a4 METOAOM Iiepedopa U 10 IpaBUITy
YMHOXEHHUSL.

O3HaKOMJIEHHE C IOHATUSAMU KOMOMHATOPUKH: pa3MELLICHUSIMH,
COYETaHUSIMHM, IEPECTAHOBKAMH U (OopMyJIaMU JJIsl UX
BBIUMCIICHHUS.

OO0mbsicHeHHe U TpUMeHeHHe (HOPMYJT ISl BHIYUCIICHUS
pa3MelIeHHi, IepecTaHOBOK U COUETaHUM MpHU PEIICHUH 3a/1a4.
Osnakomiuenue ¢ OuHoMoM HeroToHa 1 TpeyronsHukom Iackas.
Pemenue npakTudeckux 3ajad ¢ UCIOJIb30BAaHUEM TOHATUHN U
MIPaBUI KOMOMHATOPUKHU

DJIeMEeHTbI TEOPHH
BEPOATHOCTEM

N3yueHne Ki1acCHYecKoro OIpeiesIeHNs BEpOATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.

PaccMoTpenune npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Penienne
3aJla4 Ha BBIYHMCIICHHE BEPOSITHOCTEH COOBITHI

IIpencraBiieHne JaHHBIX
(Ta0IuIbl, TUATPAMMBI,

rpaguxmn)

O3HaKOMJIEHHE C IPECTABICHUEM YHCIOBBIX TaHHBIX U HX
XapaKTEPUCTUKAMH.

Pemenne npaktuueckux 3ajady Ha 00pabOTKy YMCIIOBBIX JaHHbIX,
BBIYHCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ II0CKOCTH

| DopMyIMpPOBKA U IPUBEACHUE JT0KA3ATEIBCTB IPU3HAKOB
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B NMPOCTPAHCTBE

B3aMMHOI'0 PACIIOJIOKEHHUS MPAMBIX U INIOCKOCTEN. Pacrio3HaBanue
Ha 4epTEKax U MOACIAX Pa3IUYHBIX CIy4acB B3aHMHOIO
PacrosIoKeHUs NPSAMBIX U IUIOCKOCTEH, apryMEHTHUPOBAHUE CBOUX
CYXICHUH.

DopmyIHpOBaHUE ONPEAECIEHUM, IPU3HAKOB U CBOKCTB
NapaJUIeIIbHBIX U MEPIEHANKYIISPHBIX IITIOCKOCTEH, IBYyTPaHHBIX U
JIMHENHBIX YTIIOB.

BelnosHEeHNE TOCTPOEHUS YIVIOB MEXK Y NPSMBIMH, IPSIMON U
IJIOCKOCTBI0, MEXTy IJIOCKOCTSIMU IO ONMCAHUIO U PacllO3HaBaHUE
MX Ha MOJEIIAX.

IIpuMeHeHHe NIPU3HAKOB U CBOMCTB PACIIOIOKEHUS IIPAMBIX U
IJTOCKOCTEH MPH PEIICHUH 3a/1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHMPOBAHHE HA MOJETISX
NEPIEHIUKYIJISPOB U HAKIIOHHBIX K TUNIOCKOCTH, IPSIMBIX,
NapajuIeNIbHBIX IVIOCKOCTEN, YIII0B MEXAY IPSAMOM U MJIOCKOCTBIO U
000CHOBaHUE MOCTPOCHUS.

Pemenue 3ana4y Ha BBIYMCIIEHHE T€OMETPUUECKHUX BEITHUMH.
OnuceiBaHKE PACCTOSIHYS OT TOYKHU A0 INIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEXKIY IUIOCKOCTSIMH, MEXKIY CKPEIIHMBAOIIUMUCS
IIPSIMBIMU,

MEX]y TPOU3BOJIFHBIMU (PUTypaMH B IPOCTPAHCTBE.
DopMyIUPOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTOsSHUAX (TEOpEM CYILLIECTBOBAHMSI, CBOMCTBA).

N3o0pakeHune Ha yepTekax U MOJEISIX PACCTOSIHUS 1 000OCHOBaHUE
CBOMX CYKIeHHH. OmpenieieHue U BbIUNCIEHUE PACCTOSIHUI B
npoctpaHcTBe. [Ipumenenue Gopmys1 U TeopeM IIIaHUMETPUU IS
pelieHns 3a1a4.

O3HaKOMJICHHE ¢ IOHATHEM NAPAIUIEIBHOTO POEKTUPOBAHUS U €TI0
cBoiicTBamMu. Popmyauposanue meopemvl 0 NIOWAOU
OpPMO2OHANLHOU NPOEKYUL MHO20Y20NbHUKA.

[Tpumenenue Teopun At 000CHOBAHUS MOCTPOCHUH U
BBIYHCIICHUN.

ApryMeHTHpOBaHHE CBOUX CYXKIECHUH O B3aMMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHuKH

Onucanue U XapaKTepUCTUKA Pa3IUYHbIX BUJJOB MHOIOI'PaHHUKOB,
IIEPEYUCIICHUE UX YIEMEHTOB U CBOMCTB.

N3006parkeHre MHOTOTPaHHUKOB U BBIITOJHEHNUE TIOCTPOCHUS Ha
U300pAKEHUAX U MOJIEJIAX MHOTOTPAHHUKOB.

Bpluncrienue JIMHEWHBIX 3JIEMEHTOB U YIIIOB B IIPOCTPAHCTBEHHBIX
KOH(UTrypauusax, apryMeHTUPOBAHUE CBOUX CYXKAECHUI.
XapakTepucTHKa U U300paKCHNUE CEUEHUs], pa3eepmKu
MHO202PAHHUKOE, BBIYACIICHUE IIJIOIAIECH TOBEPXHOCTEN.
[MocTpoenne mpocTeldmmx cedeHnit Kyoa, Mpu3Mbl, MUPAMUIBI.
[IpumeHeHue (HakToB U CBEIEHUH U3 IUIAHUMETPHH.
O3HakOMJIEHME C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(opMyIMpoBaHUE ONIPEEeICHUH U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TEJI BPALLEHUsI U MHOIOTPAHHUKOB.

[IpumeneHne cBOMCTB CUMMETPHUH IIPU PELICHUM 3a/1a4.
Hcnonp3oBanne NpruoOOPETEHHBIX 3HAHUN 111 HCCIISIOBAHUS U
MOJIEJIMPOBaHUS HECIIOKHBIX 3a]a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHHE
PHUCYHKOB IO YCJIOBHSM 3324
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Tesa u moBepxHOCTH
BpallleHHsA

O3HakOMJICHHE C BUJAMH TeJ BpalleHusl, GopMyIHpOBaHUE HX
ONPEACIICHUHN U CBOMCTB.

®opMyIMPOBAHKNE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO U
TIJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka u n300pakeHre TeJ BPAIICHUs, UX Pa3BEPTKH,
CEYCHHS.

Pemienue 3a1au Ha MOCTpPOEHUE CEUEHUI, BBIUUCICHUE JJIMH,
paccTosiHuM, yTioB, moniaaei. [IpoBeneHne nokazaTenbHbIX
paccyKICHUN NpU PELICHUU 3a1a4.

[IprumeHeHne CBOMCTB CUMMETPUH TIPU PEIICHUH 3a/1a4 Ha Tejla
BpalleHusi, KOMOWHAITUIO TEII.

N3o0pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBHITIOJIHEHHE PUCYHKA 10
YCJIOBHUIO 33J1a4u

HN3mepenusi B reomeTpun

O3HaKOMJICHHE C TOHITUSMU TUIOMAN ¥ 00beMa, aKCHOMaMHU
U CBOMCTBaMH.

Penrenue 3a1a4 Ha BBIYHMCIICHUE TUTOMIA/ICH TUIOCKHUX QUTYP C
MIPUMEHEHUEM COOTBETCTBYIOIMIUX (GOpMYIT U (GaKTOB U3
TUITAHUMETPHH.

N3yuenne TeopeM 0 BEIYHCIECHUH 00hEMOB ITPOCTPAHCTBEHHBIX
TEJI, pelICHUE 3a/1a4 Ha IIPUMEHEHUE (POPMYJT BEIYUCIICHHS
00BEMOB.

Nzydenune Gpopmyt st BBIYMCICHUS TUIOMIA/ICH TTIOBEPXHOCTEH
MHOTOTPaHHHUKOB ¥ TEJ BPAIICHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIONIAI TIOBEPXHOCTH
cdepsl.

Penrenue 3a1a4 Ha BBIYHCIICHUE TUTOMIA/ICH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KoopauHaTtbl 1 BEeKTOPBI

O3HaKOMIJIEHHE C IOHITHEM BCKTOpaA. I/I3y‘leHI/IC ,HeKapTOBOﬁ
CHUCTCMbI KOOpJAWHAT B IPOCTPAHCTBEC, MOCTPOCHUE 110 3aIdaHHBIM

KOooOpauHaTaM TOYCK U HHOCKOCTCﬁ, HaX0XXACHUC KOOPAUHAT TOYCK.

Haxoxxnenne ypaBHeHUH OKPY>KHOCTH, C(EpbI, TUIOCKOCTH.
Boruncnenue paccTosHAN MEXAy TOYKaMU.

N3yueHne cBOWCTB BEKTOPHBIX BEJIVYHH, ITPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII HAXOKICHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUJII JEHCTBUM C
BEKTOPAaMH, 3aJJaHHBIMU KOOPAMHATAMHU.

[IpuMeHeHne Teopuu NpHU PELICHUH 3a7a4 Ha IEHCTBHUS C
BEKTOPAMH.

N3yudeHne CKaJsIpHOTO MPOU3BEICHUS BEKTOPOB, BEKTOPHOIO
YPaBHEHUs NMPSIMOM U TIOCKOCTHU. [IpruMenenune Teopun npu
peLIeHUN 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPAUHATHBIN METO/,
IIPUMEHEHNE BEKTOPOB I BEIYACIICHHS BEJINYMH YIJIOB U
pacCcTOSHUM.

O3HaKOMJIEHHE ¢ JOKA3aTEeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PACIIOJIOKEHUH MPSMBIX U INIOCKOCTEM C
UCIIOJIb30BaHUEM

BEKTOPOB
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YcaoBus peanu3anuu NporpamMmsl
TpeGoBaHusI K MUHMMAJIBHOMY Y4€0HO-METOAUYECKOMY M MATepPHAIbHO-
TeXHU4YecKkomy odecrieyenunio IlporpaMMel y4eOHOM JMCHUIIIIMHBI
«MaremaTruka»

OcBoeHue nmporpammbl y4eOHOM AUCHMIUIMHBI «MaTtemaThuka» MpeArnoaraet
Hajauyue B TpodeccHoHaIbHOM 00pa30BaTEIbLHON OpraHU3alliU, pPEeaTU3YIoNIeH
00pa3zoBaTeIbHYIO IPOrpaMMy cpeHero ooiiero oopa3oBaHus B Mpejeiax OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOro o0IIero 0Opa3oBaHMs, y4eOHOro KaOWHETa, B
KOTOPOM HMMEETCS BO3MOXHOCTh OOECHEUYUTh O0Yy4YaromuMcsi CBOOOJHBIA JOCTYI B
WNuTepHeT BO BpeMs y4eOHOI0 3aHATHS U TIEPUO]] BHEYUYEOHOM €SI TeIbHOCTH.

[Tomeenne kabuHETa JOJKHO YJIOBJIETBOPSTH TpeOoBaHusM CaHUTapHO -
snuaemMuonornueckux mnpasui u HopMatuBoB (CaulluH 2.4.2 No 178-02) u ObITH
OCHAIICHO TUIIOBBIM 000PYI0BaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSIX, B TOM
qucie CHeUUATM3UPOBAHHONW yuyeOHOM MeOenbio U cpeAcTBaMH  OOydeHus,
JOCTaTOYHBIMH JIJIS1 BBIIIOJIHEHHS TPEOOBAaHUI K YPOBHIO MMOATOTOBKU O0YYarOIINXCS.
( IIncemo MunucrepcTBa oOpa3oBanus U Hayku PO ot 24.11.2011 Ne M/I-1552/03
«O0 ocHameHun oO0OuEe00pa30BaTEIbHBIX YUYPEXKICHUM Y4E€OHBIM U Y4YeOHO-
71a00paTOPHBIM 000PYIO0BAaHUEM). )

B kabuneTte AOKHO OBITH MYJIbTUMEAHITHOE 00OpYyJAOBaHUE, MOCPEICTBOM
KOTOPOTO  Y4YaCTHUKM 0Opa3oBaTeIbHOTO Mpollecca MOTrYyT IPOCMaTpuBaTh
BU3yaJbHYI0  MH(pOpMAIMIO 1O  MaTeMaThKe,  CO3[aBaTb  IPE3CHTAlUH,
BUJIEOMATEPUAIIbl, UHBIE JIOKYMEHTHI.

B cocraB yueOHO-METOINYECKOT0 U MaTEpUaIbHO-TEXHUYECKOTO0 00eceueHus
porpaMMbl y4eOHOM TuciuIuinHbl «MaTemaTuka» BXOIAT:

o MHOTO(YHKIIMOHATbHBINA KOMILUIEKC MTpernojaBaTeis;

o HarJigHple 1ocoOus (KOMIUIEKThl Y4YEOHbIX TaOJMll, IUIAKaToB,
HOPTPETOB BBIJIAIOIIMXCS YUEHBIX-MAaTEeMATUKOB U JIp.);

. MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

o AKPaHHO-3BYKOBbIE ITOCOOUS;

. KOMILJIEKT TEXHUYECKON JOKYMEHTAllMM, B TOM YHCJIE Macropra Ha

CpeacTBa 00yUYeHUs, HHCTPYKIIMH IO MX MCTIOJIh30BAaHUIO M TEXHUKE O€30MMaCHOCTH;

. OnoOIMoTeuHbIN HOH/T.

B 6ubnuoteunsiit poH BXOAIT yUeOHUKH, YIEOHO-METOAMUECKIE KOMITJIEKTHI
(VMK), o0ecneunBaromue OCBOSHHE YyYeOHOM AUCHUINIMHBI «MaremaTukay
PEKOMEHIOBAaHHBIC WJIM JOMYIICHHBIE ISl WCIOJIb30BaHUS B TPO(ECCHOHATBHBIX
o0pa30BaTeIbHBIX OpPTaHU3ANMIX, PEATH3YIONINX O00pPa30BATECIBbHYI0 MPOTPAMMY
cpea”ero oo6mero oOpazoBanusi B mpeaenax ocBoenus OIIOII CIIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHUs.
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bubnuoreunsii  GoHA  MOXKET OBITH  JIONOJIHEH  DHITUKIONESIUSIMH,
CIIPaBOYHMKAMM, HAYYHOM, HAYYHO-NIONYJSIPHOW M JPyIrOM JIMTEPATYPOH IO
MaTeMaTHKe.

B mponecce ocBoeHus mnporpamMmbl y4eOHOW AMCHUIUIMHBL «MaremaThka
CTYJICHTBHI JIOJDKHBI TIOJYYWUTh BO3MOYKHOCTH JIOCTYNA K S3JEKTPOHHBIM yYECOHBIM
MaTepuaiaM 1Mo MaTeMaTHKe, UMEIONTUMCS B CBOOOJTHOM JIOCTyIe B ceTn MHTEepHEeT
(3MIEeKTpOHHBIM KHUTAM, MMPAKTHKyMaM, TecTaMm, Matepuanam EI'D u ap.).

IIporpammMHoe o0ecnieyeHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license
No43899319, nuuensuonssii aoroBop ot 07.05.2008 (OOO "HIIO Wuaykius
bpsuackoe mpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wuaykuwms'"), HOMEp 3aKa3a TOProBOTO IMOCPEIHUKA
ML766281-3

Cnncok urepatypbl

OcHogHble UCMOYHUKU.

1.  Aunrebpa u Havana marematuyeckoro ananuza. 10-11 kmaccel: yueo.
nocobue nysi obieodpazoar. opranuzauuit / [A.H. KoamoropoB u np.]; noxa pen.
A.H. Konmoropos. — 29-e uzn. — M.: [Ipocsemenne, 2021. — 384 c.: .

2. I'eometpus. 10-11 kmaccel: y4eb. s oOmieoOpa3oBaT. yUpEeKIECHUM:
6a3oBbiii 1 nipodua. ypoBau / [JI.C. AnaracsH, B.®. byry3os, C.b. Kagomiie u
ap.]. — 6-e uza.— M.: IIpocsemienue, 2018. — 287 c.: ui.

JononnumenvHole UCMOYHUKU:

1. MaremaTtuka: anrebpa ¥ Hauyajga MaTeMaTHYECKOTO aHalln3a, F€OMETPHUS:
yueO. it CTyJ. yupexaeHui cpena. npod. obpazoanusi / M.U. bammakos. — 8-
u3., crep. — M.: M3narenbckuil neHTp «Akaaemus», 2021. — 256 c.

2. Bapcykosa, JI. B. I'eomerpus. I[lpaktukym : ydeGHOe mocobue / JI. B.
bapcykoBa. — Munck : PecnyOnukaHCKuW HMHCTUTYT NPOQECCHOHAIBHOTIO
oOpazoBanusa (PUIIO), 2020. — 104 c. — ISBN 978-985-7234-14-1. — Tekcr :
ANIEKTPOHHBIN // DIeKTpoHHBI pecypc 1udpoBoi obpazoBarenbHoOM cpeasl CIIO
PROFo0OpazoBanue : [caiit]. — URL: https://profspo.ru/books/100358

Humepnem — pecypcul:

1. https://www.iprbookshop.ru/ - DnexkTpoHHO-OMOIMOTEYHAsE CUCTEeMa
IPRbooks

2. https://e.lanbook.com/ - DnekTpoHHo-6ubIMOTEUHas cuctema JIAHD

3. http://www.consultant.ru/ - CrpaBouHO-IIpaBOBast cucrema
Koncynprantlnroc

4. https://www.elibrary.ru/ - HarionansHas 371€KTpoHHAast OnOIroTeKa

5. http://www.edu.ru/ - ®Denepansubiii MuTepHeT-mopTan «Poccuiickoe
oOpa3oBaHUE»
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KoHTpoJIb 1 O1leHKA pe3yJIbTATOB OCBOEHMS Y4eOHOM AUCHMILIMHBI

KOHTpOJ'II) N OLCHKa PpPE3yJIbTATOB OCBOCHUSA

y4eOHOU  AUCHUILIIMHBI

OCYHICCTBIACTCS MPCIIOAaBaTCIIEM B IIPOLCCCC IMPOBCACHUS IMPAKTHICCKHUX 3aHATUMN U

nabopaTopHBIX paboT, TECTUPOBAHUS,
WHIUBUTyJTbHBIX 3aJaHUH, IPOCKTOB, UCCIICTOBAHUN.

a TaKXC BbIIIOJIHCHUA O6yanOI_HI/IMI/IC$I

® OmpeneNnsiTh OCHOBHBIE CBOWMCTBA YHCIOBBIX (DYHKIIHA,

WTIOCTPUPOBATh UX Ha rpaduKax;

DopMmbI ]|
MeTOAbI
Pe3yabTathl 00yueHus KOHTPOJIS "
(ocBOCHHBIE YMEHUS1, YCBOCHHbIC 3HAHUSA) OLICHKH
pe3yibTaTOB
00y4eHus
YMEHHS:
® BBHINONHATH apuU(METUUYECKHE JEUCTBHUSI Haa YHUCIAMH,
codyeras yYCTHbiE U TMHUCbMEHHbIE TMPUEMBbI; HAXOAWUTh | Y CTHBIN CUET
NpUOJIMDKEHHBIE ~ 3HAUEHHWS  BEJIMYMH U MOTPEHIHOCTH
BBIYUCIICHUN (a0COMIOTHasT W OTHOCHUTENbHAs); CpaBHUBATh
YUCJIOBBIE BBIPAKECHUS;
® HaxoAWTh 3HAYCHUS KOPHS, CTeneHw, Jorapudma, | MaTemaTuuecku
TPUTOHOMETPUUECKUX BBIPAKEHUI Ha OCHOBE ONpPEACIICHUS, | i JUKTAHT
WCIIOJIB3YSI TIPU HEOOXOUMOCTH HHCTPYMEHTAIBHBIC CPEICTBA,;
N0JIb30BaThCSl MPUONMIKEHHOW OLIEHKOM MpH MPaKTUYECKHUX
pacuerax; CamocTtosTensH
® BBHINOJHATH MPEOoOpa3OBaHMs  BBHIPAKCHUM, MPUMEHsA | ast paborta
dbopmyIibl, CBSA3aHHBIE CO CBOMCTBAMH CTENEHEH, Jorapudmos,
TPUTOHOMETPHUUECKUX (DYHKITUH;
HCIOJIb30BAaTh NPHOOPETEeHHbIe 3HAHMS M YMEHHUS B
NMPAKTHYECKOH IeATeJbHOCTH U NMOBCEIHEBHON KU3HU
® JUIA TNPaKTUYECKHX pacdyeToB 1o ¢dopmynaMm, BKIoudas | MareMarnuecku
bopMybl, coAepKalulue CTENEeHW, pajuKaibl, JOorapupmbl U | 1 TUKTAHT
TPUTOHOMETPHUUECKHUE byHKIMH, HCIIOJB3YSI npu
HEOOXOJMMOCTH CIIPAaBOYHBIE MAaT€pUaAIbl M MPOCTEHIINE
BBIYUCIIUTEIbHBIE YCTPOUCTRA.
DyHKUMH U TPaPUKH
YMEHMSI:
® BBIUKCIATH 3HAUEHWE (YHKIMM MO 3aJaHHOMY 3HauyeHuto | TectoBas
apryMeHTa Mpu pa3IudHbIX crloco0ax 3aanus QyHKIINU; MpoBEpKa
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® crpouth rpaduku M3y4eHHBIX (YHKIHUH, WITIOCTPUPOBATH
1o rpauKy CBOMCTBA 3JI€MEHTAPHbBIX (PYHKIIUHI;

® 1CIOJIb30BaTh MOHATHE (PYHKIMU Ul ONMCAHMS U aHAIHU3a
3aBUCUMOCTEN BEIINYUH;

HCNO0JIb30BaTh NPHOOPETEHHbIC 3HAHUSA M YMEHHMS B
MPAKTUYECKOM 1eATeIbHOCTH U NOBCEIHEBHOM KU3HM

® s ONHCaHUsA C TOMOUIbI0 (YHKUMH  pasiIUYHBIX
3aBUCHUMOCTEH, IIPEACTaBIICHUS 150, rpaduuecky,
UHTEPHIpPETaUU rPaPuKOB.

Havaja MmareMaTH4eCKOro aHaJIn3a

YMEHMS:

® HaxOJWTh IMIPOM3BOJIHBIC AIIEMEHTAPHBIX (PyHKIIHI;

® JCIOJIb30BaTh MPOU3BOJHYIO JUISI M3YYEHHUS CBOMCTB
GyHKUMNA U TOCTPOEHUs TPaUKOB;

® [IPUMEHSATH MPOU3BOJAHYIO JUIS IPOBECHUS TPUOIMIKEHHBIX
BBIUMCJICHUM, PElIaTh 3aJa4yd NPUKIAIHOTO XapakTepa Ha
HaXO0XKJIeHWe HanOOJIBIIIETO U HAUMMEHBIIIETO 3HAUECHHUS,

® BBIYUCIIATH B MPOCTCHUINNX CIIy4yasx IUIOMIAIH U 0OBEMBI C
MCIIOJIb30BAHUEM OIPEIEIIEHHOTO UHTETPAJIA;

HCI0JIb30BAaTh MNPUOOpPETEHHbIe 3HAHMS W YMEHUS B
NPAKTHYECKON AeATEJbHOCTH U MOBCEAHECBHOM KU3HM JUIA:
® peumeHUs NPUKIAIHBIX 3a7a4, B TOM YMCJIE COLMAIBHO-
PKOHOMHMYECKUX M  (PU3MYECKUX, Ha HauOOIbIIHE U
HAUMCHBIIIME 3HAYEHHS, Ha HAXO0XKICHUE CKOPOCTH H
YCKOPEHHUS.

YpaBHeHUS U HEPABEHCTBA

YMEHMUS:
® pemarkb palvoHaJbHEIE, MOKa3aTeJbHEIE,
JorapupMUYECcKue, TPUTOHOMETPUUECKHE ypaBHEHUS,

CBOJSIIMECS K JIMHEWHBIM M  KBAaJpPaTHbIM, a TaKXke
AHAJIOTUYHbIEC HEPABEHCTBA U CUCTEMBI;

® JCHOJIb30BaTh IpaUUEeCKUil METOJ PEIICHUS YPaBHCHUN U
HEPAaBEHCTB;

* u300pakaTh HAa KOOPAWMHATHOW TUIOCKOCTH PEIICHHUS
YpPaBHEHU, HEPABEHCTB U CUCTEM C JBYMSI HEU3BECTHBIMU;

® COCTaBJIATb MW peHiaTh ypaBHEHHS] W  HEPABEHCTBA,
CBS3BIBAIOLIME HEU3BECTHHIE BEIIMYMHBI B TEKCTOBBIX (B TOM

CamMmocToaTepbH
ast pabora

KontponbpHas
pabota

CaMocTosTenbH
ast pabora

KonTposbHas
pabota

HccaenoBarennsce
Kas pabora

Y CTHBIN cUeT
CaMOCTOATEIIbH
ast pabota
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YHCIie MPUKIIAIHBIX ) 3a1a4ax.

HCIO0JIb30BATh NPHOOpETEHHbIe 3HAHUS MW YMEHHUS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HU:

® Uil  TOCTPOCHUST U MCCIECAOBaHUS  MPOCTEUIIUX
MaTeMaTHUYECKUX MOJCIICH.

KOMBUHATOPUKA, CTATUCTUKA W TEOPHUS
BEPOSITHOCTEHN

YMeEThb:

® pemiaTh MNPOCTEHIIME KOMOWHATOPHBIE 3aJladyd METOJIOM
nepedopa, a TakKe C UCIOJIb30BAHUEM U3BECTHBIX (OPMYII;

® BBIUHCIATH B MPOCTEUIIUX CIy4yasX BEPOSITHOCTU COOBITHIA
Ha OCHOBC€ ITIOJACYCTa Yucjia NCXOJ0B;

HUCIIOJbB30BaTh HpﬂOﬁpeTeHHble SJHAHUA MU yMeHHﬂ B
HpaKTH‘IeCKOﬁ JCATCJIBbHOCTHA U lIOBceIlHeBHOifl KHU3HU:

® A dHaJIn3a peaJ'IBHBIX YUCJIIOBBIX JaHHBIX,
IPEICTAaBICHHBIX B BUJE IMarpaMm, rpaukos;

® QaHajm3a I/IH(l)OpMaI_II/II/I CTaTUCTHYCCKOTI'O XapaKTepa.

IT'EOMETPUs

yMeThb:

® pacro3HaBaTh Ha YepTEkKaxX M MOJEIAX MPOCTPAaHCTBCHHBIE
(OpPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C X OMUCAHHUSIMH,
M300paXKEHUSIMU;

® ONUCHIBATh  B3aMMHOE  PACMOJOXKEHHUE  MPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE,  AP2YMEHMUpPOSaAms  CE0U
CYAHCOeHUSL 00 IMOM PACNONONCEHUU,

® QAHAMW3WPOBATh B  NPOCTCHININX  CIIy4asx B3aMMHOE
pacIoioX)eHne 00bEKTOB B IPOCTPAHCTBE;

® p300paxaTh OCHOBHBIC MHOTOTPAHHHKH M KPYIJIbIE TeJa;
BBIMOJIHATH YEPTEXKH 110 YCIOBHUAM 3a/1a4;

® cmpoumb npocmeniuue ceyeHus Kyoa, npusmvl, RUPAMUobL,
® pemarh TJIAaHUMETPHUCCKHEC U MPOCTEHIITHE
CTEPEOMETPUUCCKHE 3aJIla4l HA HAXOXKICHHE T'€OMETPUUYCCKUX
BEJIMYUH (JUIMH, YTJIOB, IUIONIaaeH, 00beMOB);

® JCMOJNB30BATh MPH PEIICHHH CTEPCOMETPHUUCCKHUX 3aj1au
IUTAHUMETpHUeCKHe (DaKThl M METO/IbI;

® [IPOBOAMTH J0Ka3aTelIbHbIC PACCY)KICHHUS B XOJC PEIICHUS

KonTposbHas
pabota

HUccaenosatennbce
Kas pabora

YcTHBIN 0npoc

MaremaTuuecku
U TUKTAHT

CamocrodarenbH
ast pabora

Pemenue 3agau

KonTposbHas
pabora

Pedepar
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3a/a4;

HCI0JIb30BAaTh IMPUOOPETEHHbIE 3HAHUSA W YMEHHSl B
NMPAKTHYECKON AesITeJIbHOCTU U MOBCEAHEBHOM *KU3HU:

® A MCCIIEIOBAHUS (MozienMpoBaHuUsl) HECJI0KHBIX
MPaKTHYECKUX CHUTyallud Ha OCHOBE H3YYCHHBIX (OpPMYI U
CBOUCTB (uryp;

® BRIUMCICHHS OO0OBEMOB W  IUIOMIAJICH  IMOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI MPU PEUICHUW MPAKTUYECKHUX 3aj]ady,
VCTIOJIBb3Y S npu HEOO0XOMMOCTH CIIPABOYHUKH 151
BBIYHCIIUTENBHBIEC YCTPOMCTBA.

Ilpomesicymounas ammecmayus DK3aMeH

Buabl camocTosiTe/IbHOI BHEAYUTOPHOM PadOThI:

| AHanu3 U pelieHne JOTUYECKUX 3a/IaHui;

o BueaynutopHas pabota ¢ CTOUHMKaMU WH(OPMAIUU C LIETBI0 o00pa
JAUIaKTUYECKOTO MaTepuaa

J BrimonHeHne OTYeTHBIX paboT MO WHAMBUAYAIBHBIM 3aJaHUIM.
WuauBuayanbHble 3a1aHUs

o N3ydeHne cxem U UX COCTaBJIICHUE

J NuauBuayanbHOE MPOEKTHOE 3aaHHe

| Hanucanune TBOpueckux padoT;

o Odopmienre TaOIUIL U CXEM.

| [ToaroToBKa K 3aHATHSM C HCIOJB30BAHUEM KOHCIIEKTa JEKIHMH U

Pa3IMYHBIX UCTOUYHUKOB. [10ArOoTOBKA K MPAKTUYECKUM 3aHATHUSIM MO Pa3IaTOYHOMY
Marepuaiy. [loarotoska TBopueckux padoT (TIpe3eHTaruil)

o [IpopaboTka KOHCIEKTa JIEKUUHU, YYEOHON JUTEPaTypbl U CHELUAIbHON
auTepaTtypsl, MHTEpHET NCTOYHHUKOB.

J OdopmieHne oTueTa ¥ MOATOTOBKA K 3aIlUTE.

o [ToaroToBka cooOImIeHNH, TOKIaA0B, pedepaToB, MPE3CHTAIIHIH;

| [TonroroBka K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI, K 3a4€TaM M0 TeMaM

J [TonroToBKa OMOPHOTO KOHCIIEKTA IO TEMaM

Pabota ¢ nuTepaTypoit — cocTaBiIeHHE TE3UCOB
] Pemenue 3agau

Paborta ¢ yueOHMKOM (COCTaBJIEHUE KOHCIIEKTA, TIaHa)
J Pemenue cuTyanoHHBIX 33/1a4 10 33JaHHBIM YCJIOBHUSM

PaboTa ¢ TeXHUYECKUMHU CIIPAaBOYHUKAMU

PedeparuBnas pabota

PaboTa no u3noxeHHOMY IPenoaBaTeyeM B ayAUTOPUU MaTepUay
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b PaboTa ¢ KOHCIIEKTaMHu ¢ MMOCJICAYIOIMKM BBIIIOJIHCHHUCM IIPAKTHYCCKUX

3aJlaHuN

o Pabota co cinoBapsamu

o CocraBnenue rioccapus

. CaMOCTOSTENIBHOE OCBOEHUE JOMNOJHUTEIBHBIX TEM, YIIIyOJSIOIIHNX
paznensl Kypca. CocTaBieHHE Uarpamm.

o CocraBnieHue nepevHein

o CamocrosiTenbHass paboTa MO BBIIIOJHEHUIO pPAacUETHBIX 3aj1ad 110

3aJlaHHBIM ycloBUsAM. CUCTeMaTHYecKas MpopadoTKa KOHCIIEKTOB 3aHATHH, YUeOHOM,
CIIPAaBOYHOM U HAYYHOM JIMTEPATYPHI.

o Cucremarvueckass TNOATOTOBKA K  NPAKTUYECKUM  3aHATUSIM €
UCII0JIb30BAaHMEM KOHCIIEKTA, YUYEOHBIX MOCOOMH, COCTaBICHHBIX MPENO/IaBaTEIISIMU.

| CpaBHUTENBHBIN aHAIN3.

| Cucremaruueckass mnpopabOTKa KOHCIEKTOB 3aHATUN, Y4eOHOW U

cHenuanbHOU JIUTepaTypsl (10 BompocaM K maparpadam, riaBaM y4eOHbIX MOCOOHI,
COCTaBJICHHBIX IHpenojaBareneM). TeopeTudeckas MOATOTOBKA K BBINOJIHEHUIO
MPaKTUYECKUX 3aJlaHul 10 OCHOBHBIM pa3ziejiaM Kypca B paMKaxX MPaKTHUYECKHX
3aHATHUM.
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