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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
yueOHOM mucumiuiiHbl  «Marematuka», ¢ ydetoMm [IpumepHOil  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



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 oomiero oopazoanus (IITICC3).

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
AOJIKHBI ObITh C(POPMHUPOBAHBI 001IMe U TPoPeccuoHaNbHbIe KoMneTeHum.

BbInyCKHUK, OCBOMBIIMI 0Opa3oBaTeIbHYIO Mporpammy, AOHKEH o0JaiaTh
ciaeayrmumMu ooumMu  komrnereHusaMu  (ganee - OK) u mpodeccuoHambHbBIMU
koMmmeteHIusamu (nanee [1K):

OK 01. BwiOupars cmocoObl pemieHds 3anad  npodeccruoHaIbHOM
JeSTENBHOCTH, TPUMEHUTENBHO K PA3IUYHBIM KOHTEKCTaM.

OK 02. OcymecTBiaTh TOWCK, aHAIW3 W HMHTEPIPETAIui0 HHGOpMAIIIH,
HEO0OXOMMO sl BRIMTIOJTHEHUS 33/1a4 MPOo(heCCUOHATBHOU IeATeTLHOCTH.

OK 03. I[TnanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPOdECCHOHAIBHOE U
JUYHOCTHOE pa3BUTHE.

OK 04. PabGotath B KOJUIEKTHBE U KOMaHJE, 3()PEKTUBHO B3aUMOJEHCTBOBATh
C KOJIJIeraMH, pyKOBOACTBOM, KIIMEHTAMH.

OK 05. OcymecTtBisaTh YCTHYHO M MHCbMEHHYIO KOMMYHUKAIMIO Ha
rOCyJapCTBEHHOM S$I3bIKE C YYETOM OCOOEHHOCTEH COLMAaIbHOTO M KYJbTYpPHOIO
KOHTEKCTA.

OK 06. IIposABaATH IrpaXk1aHCKO-NIATPUOTUYECKYIO MO3UIIHIO,
JEMOHCTPUPOBaTh ~ OCO3HAHHOE  T[OBEJEHHWE HAa  OCHOBE  TPAJAMIIMOHHBIX
OOIIEYeIOBEYECKUX IIEHHOCTEH, MPUMEHSATh CTaHAAPThl AHTUKOPPYMIIHOHHOTO
MTOBECHUS.

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karouien cpepbl,
pecypcocoepexenuto, 3h(PEeKTUBHO AEHCTBOBATh B YPE3BBIUAWHBIX CUTYAITUSX.

OK 08. Ncnonb3oBaTh cpeacTBa (PU3MUECKON KYNbTYPBI sl COXPAHEHUS H
VKpEIUIeHUs]  3I0pOBbsi B  Ipouecce MNpodecCUOHANbHOW  JIESATEbHOCTH U
nojAJIep>KaHusi HEOOXOIMMOI0 YPOBHS (PU3NYECKON OATOTOBIEHHOCTH.

OK 09. Vcnons3oBarh HHGOPMAIIMOHHBIE TEXHOJOTUH B MPOGECcCHOHANTbHON
JEeSITEBHOCTH.

OK 10. TIlonms3oBaTbcs  NpodeCCHOHATIBHOM  JOKyYMEHTaIMenl  Ha
roCyJapCTBEHHOM U MHOCTPAHHOM S3BIKaX.

OK 11. Ucnonb3oBaTh 3HaHUS MO0 (PUHAHCOBOW TPaMOTHOCTH, TUIAHUPOBATH
MPEANPUHUMATETBCKYIO 1eITeTbHOCTb.



MECTO YYEBHOM JUCIHHUIIJIMHBI B CTPYKTYPE OCHOBHOM
[TIPOPECCUOHAJIBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBbI

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
(IIICC3).

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.
JINYHOCTHBIE Pe3YabTAThI:

- OpUEHTaIUsl O0YyYaIOIIMXCsl Ha pean3alyi0 MO3UTUBHBIX KU3HEHHBIX
MEePCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh U CIOCOOHOCTh K
JUYHOCTHOMY  CaMOONPEACIICHUIO, CIHOCOOHOCTh CTaBUTh I1€TM U  CTPOUTH
YKW3HCHHBIE TIJIAHBIL;

— TOTOBHOCTh UM CIIOCOOHOCTh OOYYalIIMXCS K CaMOPa3BUTHIO W
CaMOBOCTIMTAHHUIO B COOTBETCTBHH C OOIIEUEIOBEUECKUMU IIEHHOCTSIMHU U UJleaaMu
Ipa)KJaHCKOTO 00I11eCTBA;

— HPAaBCTBEHHOE CO3HAaHME W I[IOBEJACHHWE HAa OCHOBE YCBOCHMSA
OOIIIEYeIOBEYECKUX IICHHOCTEW, TOJIEPAaHTHOTO CO3HAHMSI U TIOBEJCHUS B
MOJUKYJITYPHOM MHUpPE, TOTOBHOCTH M CIOCOOHOCTH BECTH OHAJIOr C JPYTUMH
JIOJbMHU, JIOCTUTaTh B HEM B3aWMOINOHWMAHUS, HAXOAWUTh OOIME TMeTu W
COTPYAHUYATH I UX TOCTHKEHUS;

— MPUHATAE TYMAHUCTUYECKUX LEHHOCTEN, OCO3HAHHOE, YBAXKUTEIBHOE U
noOpoxkenaTeibHOE ~ OTHOIIEHWE K  JPYroMy  4YeJOBEKYy, €ro  MHEHHUIO,
MHPOBO33PECHUIO;

— pPa3BUTHE KOMIIETEHIIMN COTPYJHUYECTBA CO CBEPCTHUKAMH, IETHMHU
MJIQJIIET0 BO3pacrTa, B3POCIbIMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIEATEIbHOCTH.

— MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH, 3HAYMMOCTH HAYKH, T'OTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPUYECTBY,
BIIQJICHUE JIOCTOBEPHOW HWH(MOpMAIMEl O MepeaOBBIX JTOCTHKEHHUSX M OTKPBITHUSIX



MHUPOBOM M OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHUpa U OOIIECTRA;

— FOTOBHOCTh W  CIIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM YHCIE
caMOOOpa30BaHUIO, HA MPOTSXKEHUM BCEU KU3HU; CO3HATEIIBHOE OTHOIIEHUE K
HEMPEPLIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MpodhecCHOHAIBHON W
OOIIECTBECHHOU JICATCIIHLHOCTH;

— OCO3HAaHHBIA BBIOOp Oynymied mnpodeccun Kak MOyTh ©  CIOCOO
peanu3anuy COOCTBECHHBIX )KM3HEHHBIX 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
JTOCTIKEHUSAM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K
Pa3HBIM BUJAM TPYJIOBOU NIEATEILHOCTH;

— TOTOBHOCTh K CaMOOOCITYKUBAaHUIO, BKIItOUass OOyYCHUE W BBIMIOJTHEHUE
JIIOMAIITHUX 00SI3aHHOCTEMN.

— ¢duzuyeckoe, AMOLIMOHAJILHO-TICUXOJIOTMYECKOE, COLIMAJIBHOE
OJiaronoyiyyne 0O0ydJaronuxcsl B )KU3HU 00pa3oBaTEIbHON OpraHu3aliy, OILIYIICHUE
IeTbMU  O€30MAaCHOCTM M ICHUXOJOTUYECKOro KoMdopTa, HHOOPMAMOHHON
0€30IacCHOCTH.

MeTtanpeaMeTHble pe3yJbTAThl

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

PeryasiTuBHbIe YHHBePcAJdbHbIEe YUeOHbIe 1eiicTBUS

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
TESITEFHOCTH U )KU3HCHHBIX CUTYAIIHAX;

— OILICHWBATh PECYPCHI, B TOM YHWCJIC BpeMsl U JpyTrHe HeMaTepHalbHBbIC
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
JTOCTUKEHUS TTIOCTABJIEHHOM 11ETIH;
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— COMOCTABJIATh MOJIYYEHHBIN pe3yJIbTaT AEATEIbHOCTU C IMOCTaBICHHOU
3apaHee 1eJblO.

Ilo3HaBare/ibHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

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
NO3UIMH, pacrno3HaBaTh W (PUKCUPOBATH MPOTHUBOPEUYUS B HMHPOPMALMOHHBIX
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
I[eJICHANPABJICHHBIM TMOUCK BO3MOXKHOCTEM ISl HIMPOKOTO TMEepeHoca CPEeACTB H
CIIOCOOOB JECHCTBUS;

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

— MEHSATh W  YAEpPKUBaTb pa3Hble TMO3UIMU B  [O3HABATEIBHOU
NESATETbHOCTH.

KoMMyHUKATHBHBIC YHHBEDPCAJbHbIE YieOHbIe 1eliCTBUS

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.

IlpeamMeTHbIe pe3yabTAThI

B coorBerctBun ¢ ®I'OC COO, npenmetHbie pe3ysibTaThl ocBoeHus: OOII Ha
0a30BOM ypOBHE TMpPEACTaBICHBI JBYyMs Tpynmnamu: «BBIMTYyCKHUK HayduTcs —
0a30BBI ypOBEHB», «BBIMTYCKHUK IMOJYYUT BO3MOXKHOCTH HAYYHTHCS — 0a30BBIN
ypoBeHb». Kak W B OCHOBHOM 0OIIeM o0O0Opa30BaHWH, TpyIIa pe3yJbTaToB
«BBINYCKHUK HAYYMTCSD» MPEACTABISIET CO00M pe3ysbTaThl, JOCTUKEHUE KOTOPBIX
oOecrieynBaeTcs y4uTelleM B OTHOIICHUHM BCEX O0YYarOIIUXCs, BEIOPABIINX JAHHBIN
ypoBeHb OOyueHus. ['pymnma pe3ynbTaTtoB «BbIMYCKHUK MOJYYHT BO3MOKHOCTH
HAYYUTbCS» O0OecleunBaeTcsi yddTelIeM B OTHOUICHWHM 4YacTH HauOolee
MOTHUBUPOBAHHBIX W CIOCOOHBIX OOYYaIONIMXCS, BBHIOPABIIMX JIAaHHBI YpPOBEHBb
oOyuenmsi. [lpu  KoHTposle  KadecTBa  OOpa3oBaHWs  TpyIa  3aJlaHUM,
OPUEHTHPOBAHHBIX HA OIEHKY IOCTHKCHUS TUIAHHPYEMBIX pPE3yJbTaTOB W3 OJOKa
«BBIMYCKHUK TIOTYYAT BO3MOXHOCTh HAYYHTHCSI», MOKET BKIFOYATHCS B MAaTEPUAIIBI
O0moka «BBITYCKHUK HAYYUTCS». ITO TO3BOJUT TMPEAOCTABUTH BO3MOXKHOCTH
OOyJaroImMMcsl TIPOJIEMOHCTPUPOBATh OBJIAJICHUE KAdYeCTBEHHO HWHBIM YpPOBHEM
JTOCTIKECHUW W BBISIBISITH JUHAMHUKY POCTa YUCICHHOCTH HanOO0JIee TOATOTOBICHHBIX
oOyyJarommxcs.

[IpuHOMNHMANBHBIM  OTJIMYMEM Pe3yJbTATOB 0a30BOro YpPOBHS OT
pe3yJibTaTOB yIJ1y0JIEHHOI0 YPOBHS SIBJISIETCS UX LieJieBasi HANPABJIEHHOCTb.

PesyabTarel  0a30BOro  ypoBHS OpUEHTHUPOBaHbl ~ Ha  OOIIYyIO
(GYHKIHOHATBHYIO TPAMOTHOCTb, MOJTYYEHUE KOMIIETEHTHOCTEH /I MOBCETHEBHOMN
’KU3HU U O0IIET0 Pa3BUTH. JTa IPynia pe3yJbTaTOB MpeanoJiaraer:

— MOHWUMAaHWE TPEIMETa, KIIFOUYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIONINX
AJIEMEHTOB HW3y4aeMOW MPEIMETHON 00JacTH, 4TO OOEeCreYrMBaeTCs HE 3a CUeT
3ay4MBaHUS OTIPECICHUI U TIPABUII, @ IIOCPEACTBOM MOJCINPOBAHUS M TTOCTAHOBKU
MPOOJIEMHBIX BOIIPOCOB KYJIbTYPhI, XapaKTEPHBIX IS JAHHOUW MPEeIMETHON 001acTH;

— YMEHHE peIIaTh OCHOBHBIC MPAKTUYECKHE 3aJadd, XapaKTepHBIC IS
WCITOJIb30BAHUS METOI0B U MHCTPYMEHTAPHUS JTAHHOM MpeIMETHOMN 001acTH;

— OCO3HaHHWE paMOK H3y4aeMOW NPEIMETHOH O00JIaCTH, OTPAHMYCHHOCTH
METOJIOB U MHCTPYMEHTOB, TUIIUYHBIX CBSI3€M C HEKOTOPBIMU JIPYTUMHU OOJACTAMU
3HAHUSL.

Ilpeomemmnvwie pesyromameul pazoena « Bvinycknuk noayuum 603moicHocmp
HaAyuumoca) HEe BBIHOCITCS HAa UTOTOBYIO aTTECTAIMIO, HO TIPH 3TOM BO3MOXKHOCTH
WX JIOCTHKEHUS JIOJDKHA OBITh TIPEIOCTaBICHA KaX oMy 00yJaronemMycsl.
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HpeI[MeTHLIe pe3yJabTaThbl. MartemaTuka: aﬂreﬁpa H HAYAJa MATEMATHYICCKOI0 aHa/In3a, rTeOMETPHUHA

Ba3zoBblii ypoBens «Ilpo6i1eMHO-(pyHKIMOHAIBHBIE Pe3yJIbTaThD)

I. BeinyCKHUK Hay4YuTCH

1. BoinyckHuk noayuyum 03mMo0HCHOCHIb HAYYUMbCA

JI1s McIoap30BaHus B ITIOBCEIHEBHOM KU3HU U 00CCIICUCHHUS
Iean ocBoeHus

BO3MOKHOCTH YCIICHIHOT'O ITPOAOIZKCHUA O6paSOBaHI/I${ 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,

! 3,I[eCI> 1 Jajec: pacrio3HaBaTb KOHKPETHBIC IPUMCPbI 06H.II/IX IIOHSITHH TI0 XapaKTCPHBIM NIPpU3HAKAM, BBIIIOJIHATD JICUCTBHS B COOTBETCTBHH C OIIPEACICHUCM 1 HpOCTCﬁH.II/IMPI
CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3UPOBATH IIPUMEPaAMU O6IHI/Ie IIOHATUS.
2 3Z[CCB " Jajee; 3HaTb ONPCACICHUC MMOHATHSA, YMETh MOSICHATH €TI0 CMbBICII, YMETH UCIIOJIb30BATh ITOHATUC U €TO CBOICTBa IIpyu MPpOBCACHUN paccy;xz[e}mﬁ, peuICHrU 3a1a4.

14




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 n mpocreline HepaBeHCTBA BUAA log , x < d;

- peIlaTh MoKa3aTelbHbIE yPaBHEHN, Buaa a ™ = d
(rae d MOHO TIPEeICTaBUTh B BUJIE CTEIIEHU C OCHOBAHHEM Q)
Y TIPOCTEHIINe HEpaBeHCTBA BUAa a* < d  (T1e d MOKHO
MPEJICTAaBUTH B BUJIE CTENICHH C OCHOBAHUEM Q);.

- MIPUBOAUTH HECKOJIBKO IPUMEPOB KOPHEN
HPOCTEHIIIEro TPUTOHOMETPUUECKOTO YPaBHEHUS BUJIA: Sin X =
a, cosx=a, tgx=a,ctgx=a, raca— 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 BEIUUUHAX 8 PACNDEOeIeHUSIX, 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 aHAIu3a, reomeTpus» ba3oBbiil ypoOBeHb

AJredpa U HaYaJIa MaTEeMAaTH4YECKOr0 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°. (

T

T
U, — ——
o 4 3

b | =

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 GyHKIun » =C08 %) =SNG =Y oy V0 =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.

Jlorapudm yucaa, coiictBa Jorapupma. [lecsatuunsiii norapudm. Yucno e.
Hamypanovnoui  nocapugm. IlpeoOpazoBanue morapuMHUUECKUX  BBIPAKCHUH.
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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 NOKA3AMENbHBIX, 102APUDPMULECKUX 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 GyHKUu. [lpasunra oupgpepenyuposanusn. Bmopas npoussoonas, 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.

L'eomerpusi

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.
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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.
[Inomans MOBEPXHOCTH MPSAMOIO KPYroBOTO HUIMHAPA, MPSAMOTO KPYrOBOIO KOHYyCa
U mapa.

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 4YHWCJIO, YroJ MexAy BekTopamMu. KoJumHeapHble W KOMIUIAHApPHBIE
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.

BeposiTHOCTD U cTaTHCTHKA. Pa00Ta ¢ TaHHBIMH

IloBTOpeHue. Pemenue 3agau Ha TabIUYHOE M TpaduUecKoe MPeJACTaBICHUS
naHHbIX. Mcrnonb30BaHWEe CBOMCTB M XapaKTEPUCTHK UYHCIOBBIX HAOOPOB: CpeaHUX,
HanOOJIBIIETO U HAMMEHBIIIETO 3HAYCHHUS, pa3Maxa, OuUcnepcull.
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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
cnodicenusi eeposimmocmeti. Pewenue 3adau ¢ npumenenuem ouacpamm Oiinepa,
oepesa eeposimuocmet, popmynvl beprynnu.

Ycnosnaa eeposmuocms. Ilpasuno ymmuoodwcenus eeposimuocmei. Dopmyna
NOJIHOU 8ePOAMHOCTU.

Juckpemuvie  ciyuatinble enuuuHsvl U pacnpeoenenus. He3zasucumvie
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. Coeémecmmuvle HAOMOOEHUS. O08YX CAVYAUHBIX GeluyuH. Bvibopounviil
Ko3¢hhuyuenm xoppensyuu.

O0beM yueOHOM TUCHUIJIMHBI U BBl Y4eOHOH padoThl

MakcumainbHasi yueOHast Harpy3ka (BCero) 244

OO6s3aTenbHas ayquTopHas yueOHas Harpy3Ka 20
(JIEKIIMU U MPAKTUYECKUE 3aHSITHS)

CamocrosiTenbHast pabota 214

[IpomesxyTouHas arrectauus B popme

KOHTPOJIbHOH paboTsl (1 cemectp) 10

sK3aMeH (2 cemectp)
IIpumepHbie TeMbl pedepaToB (I0KJIAT0B), HCCJIEA0BATEILCKUX IIPOEKTOB

J HenpepsiBHBIE 1pOOH.

| [IpuMeHeHHe CIOKHBIX MPOLIEHTOB B AKOHOMHUYECKUX pacyeTax.
| [TapannenbHoe MPOEKTUPOBAHHUE.

. CpenHue 3HaYeHHS U UX IPUMEHEHHE B CTATUCTHKE.
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o BekTopHoe 3a1anue npsMbIX U INIOCKOCTEN B MPOCTPAHCTBE.

o CnoxeHre rapMOHUYECKUX KOJIEOaHUI.

| ['paduueckoe penieHre ypaBHEHU U HEPABEHCTB.

o [IpaBuibHBIE U MTOITYIIPABUIbHBIE MHOITOTPAHHUKH.

. KoHnueckue ceyeHus: 1 ux NpUMEHEHHUE B TEXHUKE.

. [Tonsitue nudpepeHnnana u ero NpUIOKEHUS.

o CxeMbl NOBTOPHBIX UCHBITAHUN bepHyium.

o HccnenoBanne ypaBHEHUN U HEPABEHCTB € MMAPAMETPOM.

Meroanuyeckue peKOMeHIANNH I HHBAJIUAOB M JIHI ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jlist o0yvaromuxcsi C OrpaHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBbSI MOTYT
OPUMEHSThCS CIeAyolmue (OopMbl OpraHU3alMM TMEeIaroruyeckoro mporecca u
KOHTPOJISI 3HAHUI:

07151 C1abOBUOAUUX:

- obecrieunBaeTcsl UHIMBHUIyaIbHOE paBHOMEpHOE ocBeimieHue He meHee 300
JIFOKC;

- Qa7 BBIIOJHEHUS  KOHTPOJBHBIX  3aJaHUl [pu  HEOOXOAUMOCTH
IIPENOCTABIISAETCS YBEINYHUBAIOLIEE YCTPOICTBO;

- 3aJ]aHus I BBINOJHEHUS, a TAKXKE WHCTPYKUUS O MOPSJAKE BBINOJHEHUS
KOHTPOJIbHBIX 3aIaHUi 0(hOPMIIIFOTCS yBEIMUYEHHBIM IipudToM (pasmep 16-20);

OJ151 27YXUX U CAAOOCTLIUAYUX

- o0ecreynBaeTcs HAJIMYUE 3BYKOYCUJIMBAIOINIECH anmaparypbl KOJJIEKTUBHOIO
MTOJIb30BAHMS, npu HE0OX0AMMOCTHU oOyyJarouumcs MIPENOCTABIACTCA
3BYKOYCUJIMBAIOIIAS aNapaTypa WHIUBUTYAIBHOTO MOJIb30BAHUS;

- ISl JIMLl C TSDKENBIMU HApPYIICHUSIMU PEYM, TIIyXHX, CIa0OCHbIIIAINX BCE
KOHTPOJIbHBIE 3aJlaHus T0 JKEJNaHWI0 OOyYarolMXcsi MOTYT IMPOBOJIUTHCS B
MUCBMEHHOU (hopMme.

OcHOBHON (opMOIl OpraHM3alMi IEJaroruyeckoro mporecca SBISETCS
UHTETpUPOBaHHOE OOyYeHHWE HHBAIUIOB, T.€. BCe oOOydarommecs oOydaroTcs B
CMEIIIaHHBIX TPYMIaX, UMEIOT BO3MOKHOCTh MTOCTOSSHHO OOIIATHCSI CO CBEPCTHUKAMH,
Jerye aganTHUpPyOTCs B COLUYME
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IIpuMepHbBI TeMaTHYECKHUI MJIaH Y4eOHO! JUCHMILTHHBI

HaunmeHnoBanue Conep:xxanue yuyeOHOro Marepuajia, camocrosireqbnas | Oobem | Tun 3anaTuii | YpoBeHb
pa3aesioB U TeM padora o0yuyarommxcs 4acoB OCBOCHUS
Tema 1. Brenenue. MaremaTuka B HayKe W NMPAKTAYECKOU AesitenbHOCTH. Llenm u | 1 CamocrosrenbHa 2
3a71a4M U3y4EeHUs1 MaTeMaTuku B yupexaenusx CI10 s paboTa
Tema 2.Pa3BuTre NOHATHS O YUCIIE 11
DIlensle u panuoHanbHble uucna. JleiicTBurenbHbie | 1 CamocrosTenbpHa 2
quca. s pabora
2)JleiicTBUS Haa IEHCTBUTEILHBIMUA YHCIIAMH. 2 CaMmocrosTenbHa
s pabora
3)[IpubnmxeHHble BBIYUCIICHUS. Ilorpemnocty | 2 CamMocTosiTenbHa
MPUOTMKEHHBIX BEIYHCJICHUH. JleiicTBus Haxg s pabota
MPUOIMKEHHBIMU YUCIaMHU.
4)Penienne TpeyroibHUKOB. 2 CamocrosTenbHa
s pabora
5)Kommekcuble  uucna.  Anrebpaumueckas — Qopma | 2 AynutopHas
KOMIUIEKCHOTO YHCIIA. pabora
6)[delictBust ¢  KOMIUIEKCHBIMU yuciamMu B | 2 CamocrosrenbHa
anreOpanyeckoit popme. s paboTa
Tema 3.0OCHOBBI TPUTOHOMETPUU 40
1)Cunyc, KOCHMHYC, TaHI€HC, KOTaHreHc. l'pagycHas u |2 AynuropHas 2
paaraHHas Mepa yriia. pabota
2)OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA. 2 CamocrosTenbHa
s paboTta
3)DopMyIibl IPUBEACHUS. 2 CamocrosTenbHa
s paboTa
4)Cunyc, KOCHHYC, TAaHT€HC CYMMBI W Pa3HOCTH JBYX |2 CamocrosiTenbHa
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YTJIOB. s pabota
5)®@opmynbl ABOMHOrO yria. ®opmylbl MOJOBUHHOTO CamocrosiTenbHa
yria. st paboTa
6)DopMyITbl CYMMBl W Pa3HOCTH OJHOWMEHHBIX CamocrosTenbHa
TPUTOHOMETPUUECKHUX (DYHKITHIA. s paboTa
7)Dopmyabsl TpeoOpa3oBaHUsl MPOU3BEIACHHUS B CYyMMY. CamocTosiTenbHa
@OopMyJIbl HOHMKEHUS CTEIICHHU. st pabota
8)IIpeoOpa3zoBaHue MPOCTEHIINX TPUTOHOMETPUUYECKUX CamocrosTenbHa
BBIPAKCHU . s paboTa
9)ToxnecTBeHHbIE npeoOpa3zoBaHus CamocrosiTenbHa
TPUTOHOMETPUYECKUX BBIPAKECHUM. s pabota
10)Tpuronomerpuueckue (pyHKUMK, HX Tpadpukd U
CBOMCTBA (CUHYC, KOCUHYC).
11)Tpuronomerpuueckue (QyHKIUU, HX TpaduKkud U CamocTosTenbHa
CBOMCTBA (TaHT€HC, KOTAHT€HC). s paboTa
12) OOpatHble TpUTOHOMETpUYECKHE (DYHKIMH, WX CamocrosiTenbHa
rpadukn W CBOWCTBA  (ApKCHHYC, AapKKOCHHYC, s pabora
ApPKTaHT'€HC, apKKOTAHIEHC).
13)IIpocTeiine TPUrOHOMETPUUECKHE YPABHEHMUSI. CamocTosTenbHa
s pabora
14)Pemenue IIPOCTENIINX TPUTOHOMETPHUUYECKUX CamocTosiTenbHa
YpPaBHEHUM. s paboTa
15)Pemenue TPUTOHOMETPUYECKUX YPaBHEHUI CamocrosTenbHa
Pa3JIMYHBIMHA METOJIAMH. st paboTa
16)Pemienne cucTteM TPUTOHOMETPUUECKUX YPABHEHUM. CamocrosTenbHa
s paboTa

30




17)Perienrie TPUrOHOMETPHUUYECKHUX HEPABEHCTB. 2 CamocrosTenbpHa
s paboTa
18)PemieHue TPUTOHOMETPUYECKUX YpPaBHEHUH, CUCTEM | 2 CamocrosTenbHa
TPUTOHOMETPUYECKUX YPABHEHUU, TPUTOHOMETPHUUECKUX s paboTa
HEPaBEHCTB.
19)Tpuronomerpuyeckas Gpopma KOMIIJIEKCHOTO YHUCIIA. 2 CamocrosTenbHa
s paboTa
20)deitcTBus c KOMIUJIEKCHBIMH YUCIIaMU B|2 CamocrosTenbHa
TPUTOHOMETpUUYECKOU (hopme. s paboTa
Tema 4. Kopnu, crenenu 14
1)Ctenenn ¢ palMOHAJIbHBIM [IOKa3aTelleM ©  HX | 2 CamocrosTenbHa
CBOWCTBA. s paboTa
2)IIpeoOpa3oBaHue BBIPpAXKEHUIN COAEpPKAIIUX CTEHEHU C | 2 CamocrosTenbHa
palMOHAIbHBIM MOKA3aTEeJIEM. s paboTa
3)KopHu HaTypallbHOM CTENEHH U3 YMCJia U UX CBOMCTBA. | 2 CamocrosTenbHa
[IpeoOpazoBanne  BbIpAKEHUH  COACPXKAIMX  KOPHH s pabota
HaTypaJIbHOM CTETIEHHU.
4)IIpeoOpazoBaHue BBIpAXKEHUN COAEpKAUUX KOPHU H | 2 CamocrosTenbHa
CTETICHHU. s paboTa
5)Perienune uppaioHAIbHBIX YPaBHEHUM. 2 CamocrosrenbHa
s paboTa
6)Pemenne uppannoHaIbHBIX HEPABEHCTB. 2 CamocrosTenbHa
s pabora
7)Pelienne uppalMoHaIbHBIX YPaBHEHUI U HEPABEHCTB. | 2 CamocrosTenbHa
s paboTa
Tema 5. ITokazarenbHas u JorapupmMuyeckast PyHKIUH. 18
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1)ITokazatenpHas ¢ynkuus. Ee cBoiicTBa u rpaduxmu. 2 AynuropHas
paboTta
2)Jlorapudm uuncna, cBOKCTBA JIorapu(MOB. 2 CamocTosiTenbHa
s paboTta
3)IIpeobpazoBanue gorapuMUIECKUX BBIPAKEHUM. 2 CamocTosiTenbHa
s paboTa
4)Jlorapudmuueckas GyHKIIMS, €€ CBONCTBA U TpaduK. 2 CamocrosTenbHa
s pabora
5)Penienue noka3aTeabHbIX YPABHEHUMN. 2 CamocrosTenbpHa
s paboTa
6)Pemienue orapupMUIECKUX ypaBHEHUM. 2 CamocrosrenbHa
s paboTta
7)PerieHre cucTeM MOKa3aTeNbHBIX M JIOTapU(DMHUUSCKHX | 2 CamMocTosTenbHa
YPaBHECHUU. s1 pabora
8)PerieHue nokazareabHbIX HEPABEHCTB. 2
9)Pemenue norapuMUIECKUX HEPABEHCTB. 2 CamocrosTenbHa
s pabora
Tema 6. IIpousBogHas 40
1)®yHkumu, ux cBoicTBa U rpaduku (IIOBTOPEHHUE). 2 CamocrosTenbHa
s pabora
2)CnoxxHast QyHKITHUS. 2 CamocrosTenbHa
s pabora
3)loctpoenne rpadukoB (PyHKIMHA €  TOMOINIBIO | 2 CamocrosrTenbHa
npeoOpa3oBaHUM. s paboTta
$IlocnenoBarenbHOCTh. [Ipeaen nmocaeqoBaTeIbHOCTH. 2 CaMocTosiTebHA
s paboTta
S)penen dhyukiuu. Berauciaenue npeaeaoB GyHKITUH. 2 CamocrosrenbHa
s paboTa
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6)IlepBbIii 1 BTOPO 3aMedaTeNIbHbIC TTPEICIbI. CamocrosTenbpHa
s paboTa

7)HenpepblBHOCTH (GYyHKIIMU. Buibl TOUEK pa3phiBa. CamocrosrTenbHa
s paboTta

8)3amaun, MNPUBOAAIIME K TMOHSATHIO IPOU3BOJIHOM. CamocrosiTenbHa

[Tonsitne MIPOU3BOJHOM. OCHOBHBIE IpaBUJIa s pabota

mudepeHITIpoBaHUS.

9)Brruncienue npou3BOIHBIX. AynuTtopHas

10)I[TpousBoaHAS CIIOKHON (DYHKITHH. pabora

11)IIpousBoaHasT TPUTOHOMETPUYECKUX U  OOpaTHBIX CamocrosTenbHa

TPUTOHOMETPHUUECKUX (DYHKITUH. s paboTa

12)[TpousBoanas jorapudmMuueckol U MOKa3aTeIbHOU CamocrosTenbHa

QyHKIHA. s pabora

13) I'eomeTpuueckuii cMbica npousBoAaHon. KacarenbHas CamocrosTenbHa

K rpad@uky GyHKIHU. st paboTa

14) MexaHnuueckuii CMbICT IPOU3BOIHOM. CamocrosTenbHa
s paboTa

15) Bropas mnpou3BoJHAas, €€ TIEOMETPUYECKHI U CamocTosTenbHa

(bU3HYECKUIl CMBICTT. s paboTa

16) [IponsBoaHas B pu3MKe U TEXHUKE. CamocrosTenbHa
s paboTa

17) Iuddepeniman pyHKIuu. CamocTosTenbHa
s pabora

18)IIpu3nak Bo3pactanus (yObIBaHUs) (PYHKITHH. CamocTosiTenbHa

OkcTpeMyM (yHKUMH. BBITyKIOCTh (BOTHYTOCTB), TOUKU s pabora

neperuoa.

19) IlpumeHeHue TPOU3BOJHOM K  HCCIEIOBAHUIO CamocrosTenbHa
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¢bynkuun.  [loctpoenme  rpaduka  QyHKIMM 1O s pabora
pe3yibTaTam HCCIIEJOBaHUS.
20) HaunbOonpuiee 1 HauMeHblIee 3HAYEHUS (YHKLIHH. 2 CamocrosTenbHa
s paboTta
Tema 7. IIpsimble ¥ TUIOCKOCTH B IMTPOCTPAHCTBE 20
1)Akcuomsl ctepeomeTpun. CaeAacTBUS U3 aKCUOM. 2 AynuropHas
paboTta
2)B3auMHOE pacnoioKeHHE NPSAMbIX B IPOCTPAHCTBE. 2 CamMocTosiTenbHa
3)IlapanneabHOCTh MIPSMBIX u MJIOCKOCTEH. | 2 s pabota
[TapannenbHOCTh NIIIOCKOCTEM.
4)IleprieHTUKYISIPHOCTD MPsAMBIX. [leprneHIuKyIsspHOCTD | 2 CamocrosTenbHa
MPAMBIX U INIOCKOCTEM. s pabota
S)lepnenaukynsp u HakjiaoHHas. Teopema o Tpex |2 CamocrosrenbHa
MIEPIIEHIUKYJISIpax s paboTa
6)Yron Mexay mnOpsMONM U IUIOCKOCTBIO. YTON MEXay | 2 CamMocrosiTenbHa
IIJIOCKOCTSIMU. s paboTa
llepneHANKYASIPHOCTH MIIIOCKOCTEN. 2 CamocrosrTenbHa
s paboTta
8)PelieHne 3aja4 Ha B3aMMHO PACIOJIOXKEHHUE MPAMBIX, | 2 CamocrosrenbHa
MPAMBIX U IUNIOCKOCTEM, INIOCKOCTENU B MPOCTPAHCTBE. s pabota
9)[Tapannenenunen, TETpa’ap. 2 CamocrosTenbHa
s pabora
10)Pemienue 3a1au Ha napajuieNienUne ] U TETPadip. 2 CamocrosTenbHa
s pabora
Tema 8. KoopanHatsl 1 BEKTOPBI 6
1)/lekapToBa cucrema KoopauHAT. PaccrosHue mexmy | 2 CamocrosTenbHa
ToukaMu. KoopJIMHATHI cepeIMHbI OTPE3KA. s pabora
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2)BekTopsl. JleiicTBUS HaJ BEKTOPAMH. 2 CamocrosiTenbHa
g pabota
3)Mcnonb30BaHre KOOPAUMHAT U BEKTOPOB MPHU PELICHUU | 2 CamocrosrenbHa
MaTeMaTUYECKUX U MPUKIAJAHBIX 33/1a4. a1 pabora
Tema 9. MHOrorpanHuku 20
l)MHororpaHHuKH. 2 CamocrosiTenbHa
st paboTa
2)IIpusma. 2 CamocrosTenbHa
s paboTta
3)Ceuenue. [locTpoeHue ceueHuit MpU3MBbI. 2 CamocrosrenbHa
s paboTa
4)Pemienue 3a/1a4 1Mo TeMe IMpU3Ma. 2 CamocrosTenbHa
s pabora
S)IIupamupa. [TpaBuibHas nupamuaa. 2 CamocrosTenbHa
s paboTa
6)Pemenue 3anau no teme «llupamugar. 2 CamocrosrenbHa
s paboTta
7)Yceuennass mnupamuga. Pemenue 3amad no  Teme | 2 CamocTosiTenbHa
«YcedeHHas: MUpaMuIay. A pabora
CamocrosTenbHa
s pabora
8) IlocTpoeHue ceueHuit MUpamMub. 2 AynuropHas
paboTta
9)IIpaBUsbHBIE MHOTOTPAHHUKH. 2 CamocrosTenbHa
s paboTta
10)Pemenue 3a1a4 o TEME «IIpaBunpHsbIE | 2 CamocrosTenbHa
MHOTOTPaHHUKI s pabota
Tema 10.Tena BpaleHnst 1 TOBEPXHOCTH TEJI BPALLICHUS 8
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DIununaap. 2 CamocrosiTenbHa
s paboTa
2)Komnyec. 2 CamocrosTenbHa
s paboTta
3)lap u chepa. 2 CamocTosiTenbHa
s paboTa
4)Pemenue 3aga4d nmo teme «Tena BpaleHus». 2 CaMmocrosTenbHa
s pabora
Tema 11. DnemMeHTH KOMOMHATOPUKH, TEOPUH BEPOSITHOCTHU 12
1)OcHoBHBIEC TOHATHS KOMOMHATOPUKHU 2 AynuropHas
paboTta
2)3agaun Ha MOJCYET YKCIIa NEPECTAHOBOK, PA3MEIICHHH, | 2 CamocrosTenbHa
COYCTaHMIA. s paboTta
3)CaoiicTBa OMHOMUHAJIBHBIX KO3 GUITUEHTOB. | 2 CamocrosiTenbHa
Tpeyronsauk [lackais. s paboTa
®opmyna 6uHoma HeroToHa.
4)Cny4aitHoe COOBITHE U €r0 BEPOSITHOCTD. 2 CamocTosiTenbHa
s paboTta
5)CnoxxeHre 1 yMHOKEHHE BEPOATHOCTEHN 2 CamMocrosiTenbHa
s paboTa
6)Pemenue 3amau 2 CaMmocrosTenbHa
s pabora
Tema 12.I1epBooOpa3Has u UHTETpal. 18
1)ITepBooOpaznas. 2 CamocrosTenbHa
s pabora
2)HeonpeneneHHblii HHTETPall U €ro CBOMCTBA. 2 AynuropHas
Brruncnenne HeonpeaeneHHbIX NHTETPAIIOB. pabora
3)UHTerpupoBaHre MOACTAHOBKOM. 2
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4)1HTErprpoBaHUe IO YaCTSIM. 2 CamocrosiTenbHa
s paboTa
5)Haxoxnenue HEOIIPEIEIIEHHBIX WHTETPAJIOB | 2 CamocrosTenbHa
Pa3IMYHBIMU CIIOCOOAMHU. s paboTa
6)3agaun, NOPUBOAAIIME K TOHITHIO OIPEIEICHHOTO | 2 CamocTosaTeabHa
uHTerpana. CBOICTBAa ONPENEIICHHBIX MHTErPAIOB U HX s paboTa
BBIYHCIICHUE.
7)Bbluucienue onpeaesieHHbIX HHTETPaJIOB. 2 CamocrosTenbHa
s paboTta
8)Bbruncienue  ruiomiaaed  ¢uryp ¢ IOMOIIBIO | 2 CamocrosTenbHa
OIPENICIIEHHOT0 UHTErpala. s pabota
9)Pemienue 3amauy GU3MKKU C MOMOIIBIO OIMPEACICHHOTO | 2 CamocrosTenbHa
UHTErpasa. s pabora
Tema 13. 3mMepeHus B reoMeETpUN 18
1)O0beM u ero wusmepenue. HurerpanvhHas Qopmyna |2 CamocrosTenbHa
oObema. s paboTta
2)Dopmyna o0bema KyOa, IPSIMOYTOJILHOTO | 2 CamMocrosiTenbHa
napajuienenunena. Pemenue 3amay. s paboTa
3)Dopmyna oObeMa npusMbl. Perienue 3agad 2 CamocTosiTenbHa
s paboTta
4)Dopmyna oObeMa nuauHApa. Pemenue 3anay. 2 CamMocrosiTenbHa
s paboTa
5)®opmyna o6bema nupaMuabl. Perenue 3aau. 2 CamocTosTenbHa
s pabora
6)Dopmyna o0beMa koHyca. Perenue 3amay. 2 CamocrosiTenbHa
st paboTa
7)Dopmynbl 00beMa 1apa U 1iomaau cdepsl. Pemenue | 2 CamocTosiTenbHa
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3ajay. s pabora
8)Pemienne 3agad Ha KOMOWHAlMM MHOTOIPaHHUKOB, AynuropHas
¢quryp Bpaiuenus, cepsl. pabora
9)Pemienne  3amay Ha ~ HaXOXACHHE  OOBEMOB CamocrosTenbHa
MOBBILIEHHOI'O YPOBHS CI0KHOCTH. s pabota
Tema 14. DneMeHTBl TEOPUM BEPOSTHOCTEW M MATEMAaTHYECKON CTaTUCTUKU
(TpooKeHue)
l)duckpernass  ciuydaifHas ~ BEJIMYMHA, 3aKOH €€ CamocrosTenbHa
pacrpeneieHus. s pabota
2)HucnoBble XapaKTEPUCTUKUA IUCKPETHOM CIy4ailHOM CamocrosiTenbHa
BEJIMYUHBI. s pabota
3)[IpencraBinenre JOaHHbIX  (TAONUIBI, JHArpPaMMBbI, AynutopHas
rpaduku). ['eHepanbHasi COBOKYHHOCTb, BBIOOpKa, pabora
cpenHee apupMeTUuIeCcKoe, MearuaHa, MoJa.
4)PellieHue TPAKTUYECKUX 3a7ad C IPUMEHEHHEM CamocrosTenbHa
BEPOATHOCTHBIX METOJIOB. s pabora

AynutopHoii Harpy3kum 20 yacoB, caMmocrosiTesnibHas pabora 214 wyacoB, mpoMmexxyTouHasi arrectanms 10 dvacos,

MaKcUMasibHas yueOHas Harpy3ka 244 yaca.
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XapakTepucTHKA OCHOBHBIX BU/J0B Y4e0OHOI 1eATeJIbHOCTH CTYJA€HTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B J1€ATCJILHOCTH CTYACHTOB

Conep:xanue o0yyeHust . .
(Ha ypoBHe y4eOHBIX el cTBHIl)

O3HakOMJIEHME C pOJbI0O MaTeMaTHUKH B HayKe, TEXHHKeE,
9KOHOMHKE, MH()OPMALMOHHBIX TEXHOJOTHSAX M MPAKTUYECKOM
Beenenne nesTenbHOCTH. O3HAKOMIIEHHE € LEISIMH M 3a7adyaMM U3ydeHHs
MaTeMaTHKH npu ocBoeHuu npodeccuit CIIO u cneunanbHOCTEH
CIIO.

AJITEBPA

Beinonnenne apudmMeTHueckux ASUCTBUIM HaJ YMCIaMHU, codeTast
yCTHBIE M NMUCbMEHHblE NpuéMbl. HaxoxaeHune mpuOIMKEHHBIX
3HAYEHUH BEJWYHMH U MOTPELIHOCTEH BBIYMCICHUH (aOCOTIOTHOM
Pa3Burne noHsitue 0 4yucJje . . .
U OTHOCUTEIBHOM); CpPaBHEHUIl  YMCIOBBIX  BBIPAXKCHUH.
Haxoxnenne omuOOK B NpeoOpa3oBaHUSIX U BBIYMCICHHUAX

(OTHOCHTCS KO BCEM ITYHKTaM IIPOrpPaMMBI)

O3HakoOMJIEHME C IOHATHUEM KOpPHS N-M CTENEHH, CBOMCTBAMM
paavKagoB YW NpaBHJIaMU CpaBHEHUs KOpHel. PopmynupoBaHUE
ONpeAesieHUusT KOPHS W CBOWCTB KOpHEW. Brpiuncienue wu
CpaBHHBaHHE KOPHEH, BBHIMOJIHEHHE MPUKUIKH 3HAUYEHUS KOPHS.
IIpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX  BBIPAXKCHMH,
coJlepKalluX paavKaibl. BeimomHeHue pacuéroB mo ¢opmyniam,
CoJZIeprKalIiM pajuKaisl, OCYIIECTBIIAA HE00X0IUMbIe
IOJICTAHOBKH U IpeoOpa3oBanusi. OnpeneneHne paBHOCHIBHOCTH
BBIDXEHUM C  paaukanamu. PemleHne  HMppalMOHAIBHBIX
ypaBHeHHH.  O3HAaKOMJIEHME C  IOHATHEM  CTEHNEHU C
Kophn, crenenn, JIEHCTBUTENBHBIM TOKa3aTesneM. HaxoxaeHne 3HaueHUi CTeneHy,
Jorapugmsi UCIIOJIb3YS Opu  HEOOXOAMMOCTH  HMHCTPYMEHTaJIbHBIMU
CpelcTBaMU. 3alMChIBAHUE KOPHS N-U CTENEHU B BHUJIE CTEIIEHU C
JpOOHBIM TOKa3aTesneM M HaoOopoT. DopMysIMpoBaHHE CBOWCTB
creneHed.  BplunciieHMe — CTEEHEM € palMOHAJIbHBIM
[IOKA3aTEJIEM, BBINOJHEHUE [PUKUIKMA 3HAUEHUS CTEIEHH,
cpaBHeHue creneneld. [IpeoOpa3oBanue YHUCIOBBIX U OYKBEHHBIX
BBIDQXECHHUM, COJEpXKAIIMX CTENEHW, NPHUMEHsAs CBOWCTBA.
Pemenne mnoka3aTenbHbIX ypaBHeHMH. (O3HaKomileHHE C
IIPUMEHEHUEM KOpHEH M CTENEHEW NpU BBIUMCIECHUU CPEIHMX,
JICJICHUU OTPE3Ka B «30JI0TOM CEUYECHHW». PemieHne npukiaaHbIx
3a/1a4 Ha CJIOXKHBIE ITPOLICHTBHI.

BeimontHeHne  mpeoOpa3oBaHWil  BBIpAKEHUH, TMPUMEHEHHE

IIpeoOpa3oBanue (dbopMyn, CBSI3aHHBIX CO CBOMCTBAMHU CTENEHEH W JIOTaphu(MOB.

ajlredpanyecKux Onpenenenue obnactu JIOTTY CTUMBIX 3HAYECHHUU

BbIPaKEeHHU I norapuMuueckoro BbIpakeHus. Pernenue norapupmMuuecKux
YpPaBHEHUM.

OCHOBbBI TPUTTOHOMETPUU

W3ydenne painaHHOIO METO/a U3MEPEHUS YIJIOB BPAIICHUS U UX
OcHOBHBIE OHATHS Y bast . . A p Y pail
CBS3M C IpagycHoi Mepoil. M3o0pakeHune yrioB BpaleHUs Ha
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OKPY’KHOCTH,  COOTHECEHHME  BEIMYMHBI yINIa C  €I0
PaCIOJIOKEHUEM. dopMyMpoBaHUe ONpeeIeHUN
TPUTOHOMETPUYECKUX (PYHKIMI IJI YIIIOB MOBOPOTA M OCTPBIX
VIJIOB TPSMOYTOJBHOTO TPEYroJbHHKAa M OOBACHEHHE HX

B3aMMOCBSI3H.
OcHoBHBIE [IpruMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIACCTB ISt
TPUTOHOMETPHYECKHE BBIYMCIICHUS] 3HAYEHWH TPUTOHOMETPUYECKUX (PYHKIUH 10
TOKIECTBA OJHOU U3 HUX.

W3ydenne OCHOBHBIX (OpPMYJT TPUTOHOMETPUHU: (HOPMYJIBI
CJIO’KEHUS, yZIBOEHUS, npeoOpa3oBaHus CYMMBI

IIpeodpa3oBanus .
. TPUTOHOMETPUYECKMX  (YHKIMH B TPOM3BEACHHE  H
NpoCTEeHIIUX
IIPOU3BEJCHU B CYMMY M IIPUMEHEHUE IPU BBIYUCICHUU
TPUTOHOMETPUYECKHX
. 3HAQYEHMs] TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLEHHUS €rO.
BBIPAKEHH I . .
P O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPUHU TOYEK HA €AMHUYHOU
OKpY’KHOCTH M IPUMEHEHHE JJIS1 BBIBO/IA (POPMYJT IPUBEICHHS
Pemenne mno QopmynaM M TPUTOHOMETPUYECKOMY KpYTY
MPOCTEUIINX TPUTOHOMETPUYECKUX YypaBHeHMU. IIpumeHeHune
IIpocreiimme o0ImMX METOAOB peIIeHUs ypaBHEHWH (TNpuBeneHHe K
TPUTOHOMETPHYECKHE JMHEWHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUs Ha MHOXHUTEIH,

YPABHEHMS M HEPABEeHCTBA | 3aMEHbl MEPEMEHHOI) MpH pelleHUH TPUTOHOMETPHUECKUX
YpaBHEHUHA. YMeHHE OTMeYaTh IO KpPYyTry pelieHHs MpocTeiimunx
TPUTOHOMETPUUECKUX HEPABEHCTB.

O3HakoMJIEeHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
¢ynkumit. M3yueHuwe ornpeneneHuil apKCHHyca, apKKOCHHYCA,
apKTaHTeHca 4ucia, (opMyIupoBaHUE YHcia, (popMyTupoBaHHe
UX, M300pakeHNe HA CMHUYHON OKPYXKHOCTH, IPUMEHEHHUE TPH

ApKcHHYC, apDKKOCHHYC,
apKTaHIeHC Yucia

peLIEeHUU ypaBHEHUM.

®YHKIHUU, UX CBOUCTBA U TPA®UKH

O3HakOMJICHHE C TIOHATHEM IIEPEMCHHOH, TpUMEpaMu
3aBUCHMOCTH MEXKy IepeMeHHBIMU. O3HAKOMIICHUE C TIOHSATHEM
rpaduka, OINpeaeieHre MPUHAIICKHOCTH TOYKH TrpaduKy
®yuxkuuu. [lonsTue o GyHKINH. Ompenenenne mo  Qopmyse  mpocTeuie
HeNnpepbIBHOCTH (PYHKUMHU | 3aBUCUMOCTH, BUja e€ rpaduka. Boipaxkenue no hopmyie ogHoi
NepeMeHHo 4epe3 napyrue. O3HAKOMIIEHHE C OINpeIeTICHUEM
bynkuun, ¢GopMmynaupoBaHue ero. Haxoxaenwe oOiacTu
omnpeneneHuss 1 006JacTu 3HaUYeHUs (PYHKITUH.

CpoiicTBa QyHKIHM. O3nakomiieHHE ¢ TpuMepaMu (PyHKIIMOHABHBIX 3aBHCUMOCTEH B
I'padpuyeckas pEeaJIbHBIX MPOLECCAX U3 CMEXHBIX AUCUMILIMH. O3HaKOMIIEHHE
uHTepnperauus. [Ipumepsl | 10Ka3aTeNbHBIMA ~ PACCyKICHHUSAMH  HEKOTOPBIX  CBOMCTB
(pyHKIHOHAJIBHBIX JUHEWHOW M KBaJpaTUYHOW  (YHKUUH, [IpUBEICHUE

3aBHCHMMOCTEH B peajibHbIX | UCCIICJIOBAHUS  JUHCHHOW,  KyCOYHO-JIMHEWHOHW,  JIpOOHO-
npoueccax u siBJIeHHAX JTUHEWHOU U KBaJpaTUYHON (YHKUHUH, TOCTPOCHUE UX TPa(UKOB.
[Moctpoenne u urtenme rpadukoB ¢yHkomii. HccnenoBanue
¢ynkuuu. CoctaBneHne BUAOB QYHKIUUI 110 JAaHHOMY YCIIOBHIO,
penieHne 3aj1ad mno dKCTpeMymy. BeimosHenue npeobpa3oBaHmil
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rpaduka QyHKIUH.

OopaTHble QyHKIUM

N3ydenne noHsaTHs oOpaTHOM (yHKIMM, OmpeesneHue BUIA U
nocrpoeHue rpaduka oOpaTHOW (yHKUIUH, HaXOXKIeHHE €€
obmactu ompeneneHuss U obsacty 3HaueHus. llpumeHenue
CBOMCTB (pyHKUMH TpU HCCIEAOBAHUU YpPAaBHEHUN M pelIeHUE
3aJa4 MO 3KCTpeMyM. (O3HAKOMIIEHHE C TIOHATHEM CIIOXKHOU
byHKIHH.

CreneHnble,
NoKa3areJbHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHE
¢pynkuun. OdpaTHbie
TPUTOHOMETPUYECKHE
byHkumnu

Boruncnenue 3HaueHMi (YHKIMA 1O 3HAYEHUIO apryMeEHTa.
OmnpeneneHue TMOJOXKEHUS TOYKM Ha Trpapuke 1o eé
KoopAWHaTaM M HaoOopoT. Mcrnonbp3oBaHue CBOMCTB (yHKUIMI
JUIs CpaBHEHUS 3HAUeHUH cteneHei u norapugpmos. [loctpoenue
rpadMKOB CTENEHHBIX U Jorapugmuuecknx (GyHkimid. Pemenue
MOKa3aTeIbHbIX M JIOTapU(PMUYECKHX YpPaBHEHHH M HEPAaBEHCTB
[0 U3BECTHbIM anroputMaM. (O3HaKOMJIEHHE C IIOHATHEM
HETPEPHIBHON MEPHOANYECKON (QYHKUIUH, (HOpMYITHUPOBAHUE
CBOMCTB CHHyca M KOCHUHYCa, IIOCTPOEHHE HX TIpauUKOB.
O3HakOMJIEHME C TOHSATUEM TapMOHMYECKHUX KojieOaHuil u
npUMepaMu  TapMOHMYECKMX  KoJeOaHMW  JUIsl  ONHCaHus
MPOIIECCOB B (PU3HUKE U APYTUX 00macTsax 3HaHUs. O3HAKOMIICHHE
C  TIOHSATHEM  Pa3phIBHOM  TEPHOAUYECKON  (YyHKIHH,
(dbopMyMpoBaHUE CBOMCTB TaHI€HCA U KOTAHT'€HCA, IOCTPOEHUE
ux rpadukos. [IpuMeHeHHe CBONCTB (PYHKIUN 11 CpPaBHEHUS
3HAYECHHUN TPUTOHOMETPUYECKUX byHKIHH, peLIeHNs
TpUrOHOMeTpUUYeckuX ypaBHeHMH. [loctpoenme rpaduxos
O0OpaTHBIX TPUTOHOMETPUYECKHX (YHKUMI M OIpelesIeHue 0
rpadpukaM  HMX  CBOWCTB. BrimonmHeHue  mpeoOpa3oBaHUs
rpaduKoB.

HAYAJIA MATEMATHYCKOI'O AHAJIN3A

ITociienoBaTEJILHOCTH

O3HakOMJICHHE C TMOHSATUEM YHUCJIOBOW MOCIEI0BATEIBLHOCTH,
cnocobamu  e€  3amaHuUs, BBIYMCICHHSIMH €€  YJIECHOB.
O3HakOMJIEHHE C TOHSITHEM npeacia mnocCjaca0BaTCIIbHOCTH.
O3HaKOMJIEHHE C BBIYHCICHHE CyMMbl OECKOHEYHO YOBIBAIOIIEH
reOMETPUYECKON mporpeccuu. PemieHue 3agady Ha NMPUMEHEHUE
dbopMynbl cyMMBl OECKOHEYHO YOBIBAIOIIEH TIeOMETpPHUSCKOM
IIPOrPECCUHU.

IIpousBoaHas u eé
NpUMeHeHue

O3HakoMJIeHHE C TIOHSATHEM TNpOoU3BOAHON. M3yueHue u
¢dopMmynupoBaHue €€ MEXaHHYECKOro M TI'eOMETPUYECKOro
CMBICJIa, M3YYEHHE aJNTOpUTMa BBIUMCIIEHHUS TMPOU3BOJHON Ha
IpUMepe BBIYMCICHUS MTHOBEHHOW CKOPOCTH U  YIJIOBOTO
koopduuuenta  kacarenbHoi.  CocTaBieHHEe — ypaBHEHHUH
KacaTenpHOM B oOmieM  Bujae.  YCBOGHHE  IpaBHI
muddepeHIIMPOBAHMS, TAOIHIBI MPOU3BOJHBIX JJIEMEHTAPHBIX
¢byHKUMH, npuMeHeHue UIA audQepeHIUpoBaHUs (YHKUIUH,
COCTABJICHMSI ypaBHEHUHN KacareiapbHOM. M3yueHume teopem o
CBSI3W CBOMCTB (YHKIMH M TPOU3BOIHOW, (POPMHPOBKA WHX.
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[TpoBeneHue ¢ MOMOIIBIO TIPOU3BOTHON HCCIeI0BaHUs (DYHKIINY,
3aJlaHHON (hOpMYJIOH. Y CTaHOBIICHUE CBSI3U CBOWCTB (DYHKITUH U
MPOU3BOIHON 1O uX rpadukam. [IpuMeHeHne npou3BOIHON AT
pelieHnss 3aad Ha HaxOoXJAEHHWE HaumOOJbIIEro, HAaUMEHBIIErO
3HAYEHHUs] ¥ HA HAXO0KJICHUE DKCTPEMYyMa.

IlepBooOpa3nas u
HHTerpaJ

O3HakOMJICHHE C TIOHATHEM WHTETpajia W TEpBOOOPa3HOI.
N3yuenne mnpaBwiia BBIUMCICHUS TEPBOOOPA3HOW M TEOPEMBI
Hrerorona-Jleitbnuna. Penienne 3amaq Ha CBs3b MepBOOOPA3HON U
e€ MPOM3BOJHON, BBIYHMCICHHWE TIEPBOOOPA3ZHON IS JaHHOU
¢bynkiun. PemieHue 3amady Ha TPUMEHEHUWE WHTETpana s
BBIYUCIICHHS (PU3MUECKUX BEJIMUMH U TIIOMIACH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUsI M CHCTEMBbI
ypaBHenuii. HepaBencrBa u
CHCTEeMbI HEPABEHCTB ¢
ABYMSI IlepeMEHHbIMH

O3HakOMJIEHME C MPOCTEHIIMMM CBEIECHUSAMU O KOPHAX
anreOpanyeckux  ypaBHEHWH,  IOHATUSMH  HCCIIEI0BaHMA
YpaBHEHUH U  cuUcTeM ypaBHeHuM. M3yueHue Teopuu
PaBHOCUJIBHOCTH ypaBHEHHUH M €€ mnpumeHeHus. IloBropeHue
3allUCU  pEIIEHUs  CTaHJAApTHOIO  yYpaBHEHWH, NPHUEMOB
npeoOpa3oBaHusl ypaBHEHHHM JJs CBEACHUS K CTaHIApTHOMY
ypaBHEHMIO. PelieHue  palnMoOHaNbHBIX, HPPALMOHAJIBHBIX,
MIOKA3aTeIbHbIX U TPUTOHOMETPUYECKUX YPABHEHUH U CHUCTEM.
Hcnonb3oBanue cBOMCTB U rpadukoB (yHKUMN A peleHUs
ypaBHeHU#. [IoBTOpeHNE OCHOBHBIX MPUEMOB PELICHUS CHCTEM.
Pemrenne  ypaBHEeHMH € IPUMEHEHHMEM BCEX IMPHUEMOB
(pasznokeHusT Ha MHOXKMTEIHM, BBEICHMSI HOBBIX HEHM3BECTHBIX,
MOACTAaHOBKH, rpaduyeckoro wmetoja). Pemenue cucrem
YpaBHEHMH €  TPUMEHEHHEM  pPa3IMYHBIX  CIOCOOOB.
O3HakoMiieHHE ¢ OOIIMMHU BONPOCAMH PEIICHUs] HEPaBEHCTB U
WCIOJIb30BaHUE CBOMCTB U TpaduKoB (DYHKUMU TpPU pEIICHUU
HEpAaBEHCTB. PelieHMe HEpPaBEHCTB M CUCTEMBI HEPAaBEHCTB C
IIPUMEHEHNEM Pa3IMYHBIX CIOCO0OB. [Tpumenenne
MaTEMaTHYECKUX METOJOB Ul PELICHUs COAEPKATENIbHBIX 3a1a4
u3 pa3IMYHBIX obnacreit HayKu u IIPAKTHKH.
WHTepnipeTupoBaHUE  pe3yJIbTaTOB €  yYETOM  PEAJIBHBIX
OTPaHUYCHUI.

3JEMEHTHI KOMBEUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBIC TOHATHUSA
KOMOHWHATOPHKH

W3yuenne mpaBuiga KOMOMHATOPHKHM W TIPUMEHEHHUE TIPH
peleHnd KOMOMHATOPHBIX 3ajad. PemeHne KOMOMHATOPHBIX
3a7a4  METOJOM Iepedopa U 1O NPaBWIy YMHOMKEHUS.
O3HakoMJICHHE C TOHATUSAMHU KOMOWHATOPUKHU: pa3MEICHUSIMH,
COYETAaHUSIMH, TIepECTaHOBKAaMH U  (QopMmylamMu Uig  HUX
BeluucieHus. OObsCHEHHEe © TNpuUMEeHeHue GopMyn s
BBIYMCIICHHs Pa3MEIICHHM, IepEeCTaHOBOK M COYETAaHWW IIpU
pemiennu  3amad. O3HakomiieHWe ¢ OwHOoMoM HpioToHa WU
TpeyroibHukoM [lackana. PemieHne mnpakTUYEeCKUX 3a1ad C
UCTIOJIb30BaHUEM MOHATUI M MTPAaBUI KOMOMHATOPHKH.
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I/I3y‘-IGHI/Ie KIIaCCUYCCKOI0 OmnpCACIICHHUA BCPOATHOCTH, CBOMCTB

DJIeMeHTbI TeOPHH BEPOSITHOCTH, TEOPEMBI O CyMMe€ BeposTHOCTeH. PaccMoTpenue
BEPOATHOCTEH IIPUMEPOB  BBIYMCIICHUA BEpOSATHOCTEH. Pemenne 3amad Ha
BBIUHCJIEHUE BEPOSITHOCTEN COOBITUI
IIpencrasiienue JaHHBIX O3HakOMJIEHHE C TPEJCTABICHHWEM YHUCIIOBBIX MaHHBIX U HUX
(TadJMubI, AUATPAMMBI, XapakTepuUCTHKaMHu. PemreHue  npakThueckmx  3ajad  Ha
rpauKu) 00pabOTKy YUCIIOBBIX JAHHBIX, BBIYUCIEHUE X XapaKTEPUCTHK.
I'EOMETPUA

DOopMyIMpOBAHME M JOKA3bIBAHUE OCHOBHBIX TEOPEM O
pacCcTOSTHUAX (Teopem CYILLIECTBOBAHH, CBOWCTBA).
N3o00parxkeHne Ha depTrexkax U MOJEISIX pACCTOSHUS H
000CHOBaHUE CBOUX cyxJaeHMH. OmpenereHue U BBIYHMCICHUE
paccrostHuii B mpocTpaHcTBe. Ilpumenenue ¢opmyn u Teopem
IIpsiMbIe ¥ MVIOCKOCTH B IUTAHUMETPUM 171 pemieHus 3a1ad. O3HaKOMIIEHHE C MOHITHEM
NPOCTPAHCTBE [AapaJUIE]IbHOTO  IIPOCKTUPOBAHMS U €r0  CBOMCTBaMH.
DopMyIMpOBAaHUE TEOPEMBI O IUIOIIAAM  OPTOrOHAJIBHOU
IIPOCKIMU  MHOroyroibHuka. [IpuMeHeHune Tteopum s
000CHOBaHHUSI TIOCTPOCHUU M BBIYHUCICHUU. APryMEHTHPOBaHHE
CBOUX CYKJICHUH 0 B3aMMHOM PaCIIOIOKEHUHN
POCTPAHCTBEHHBIX (pUTyYD.

Onucanue u XapaKTepUCTHUKA pas3InYHbIX BUJIOB
MHOTOTPaHHHUKOB, TE€PEUYUCICHHE HMX JJIEMEHTOB U CBOMCTB.
N300pa’keHre MHOTOTPAHHUKOB U BBIMIOJHEHUE MOCTPOECHUS Ha
U300pKEHUAX M MOJEISIX MHOTOIpaHHUKOB. Brluncinenue
JUHEHHBIX  3JIEMEHTOB U  yIJIOB B  IPOCTPAHCTBEHHBIX
KOHQUrypauusax, apryMEHTUPOBaHME  CBOMX  CYXJIEHHUIL.
XapakTepucTuka UM HM300paXeHHWE  CEYEHUs,  Pa3BEepPTKH
MHOTOI'PDaHHHMKOB, BBIUMCIIEHHE IUIOLIaJell  IOBEPXHOCTEH.
MHororpaHHuK#u [TocTpoeHne mpocTeHIMX ceyeHui KyOa, MPU3MBI, TUPAMUJIBI.
[lpumenenne (akTopoB U CBEJCHMH U3 IUIAHUMETPHUM.
O3HakOMJIEHME C BHJaMH CUMMETpPUH B IPOCTPAHCTBE,
(dbopMynMpOBaHUE OIPEACIEHU M CBOMCTB. XapaKTepUCTHKA
CUMMETpUHM TE€J BpalLICHUs U MHOIOrpaHHUKOB. [IpumeHeHue
CBOICTB CHMMETPMM IIpM pelIeHuH 3aaad. lcmnonb3oBaHue
npruoOpETEHHBIX 3HAHUU JJIS MCCIEIOBAHUS U MOICITHUPOBAHMUS
HECIIOKHBIX 33/1a4. M300pakeHne OCHOBHBIX MHOTOTPaHHUKOB U
BBITNIOJIHEHUE PUCYHKOB IO YCJIOBUSAM 3a]a4.

Tesia u moBepxHOCTH O3HakOMJIEHHE C BUJAMHU TeJl BpalleHHs, (GopMyIHpoBaHUE HUX
BpalleHus onpeaeseHu U cBOMCTB. DOPMYyIMPOBAHUE TEOPEM O CEUCHHH
mapa TUIOCKOCTBIO W IUIOCKOCTH, KacaTelbHOHW K cdepe.
XapakTepucTuka U U300paKeHHe TeJl BPAICHUS, UX Pa3BEPTKH,
ceueHus. Pemenue 3a1a4 Ha TOCTPOCHUE CEUEHUI, BHIYUCICHUE
IUIMH,  pacCTosHuM, yrioB, Iuomanen. [Ipoussenenue
JIOKA3aTeNbHBIX  PAcCyXJACHUH  TpU  PEIICHUH  3ajad.
IIprMeHeHre CBOWCTB CUMMETPHUU IPU PEIICHUM 3a/1a4 Ha Teja
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BpalieHus, KomOuHanuio ten. M300pakeHrne OCHOBHBIX KPYTJIBIX
TEJI U BBIIIOJHEHUE PUCYHKA 10 YCIOBHIO 3a1a4H.

HN3meHeHus1 B reoMeTpun

O3HaKOMJIEHHE C MOHATHSIMH INIOIIAAN U 00beMa, aKCUOMaMHU U
cBOMcTBaMHU. PemnieHyue 3agad  Ha BBIUMCICHHE IUIOMIAAEH
TJIOCKUX (PUTYp ¢ MPUMEHEHHWEM COOTBETCTBYIOIIUX (GopMys U
dakToB M3 TUIaHUMETpHH. M3yueHHe TeopeM O BBIUMCICHUU
00bEMOB  TMPOCTPAHCTBEHHBIX TN, pelIeHWe 3aJad  Ha
npuMeHeHue Gopmyn BeIYHCIEHUS 00beMoB. M3yuenne hopmyn
JUIS BBIYMCJICHUS TUTONIAZCH MOBEPXHOCTH MHOTOTPAaHHUKOB W
Ten BpameHusa. (O3HAKOMIIEHME C METOJIOM BBIUMCICHUS
TJIOMIAM TIOBEPXHOCTH cdephl. Pemenne 3a1ay Ha BIYUCICHUE
IO TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ.

KoopanHaTtel 1 BeKTOPHI

O3HakOMJIEHME C MOHSATHEM BeKTopa. l3yueHue nexapToBOi
CHUCTEMBI KOOPJIUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE IO 33 IaHHBIM
KOOpJIMHATaM TOYEK M IUIOCKOCTEH, HAaXO0XKJICHHE KOOpAUHAT
Touek. HaxoxneHue  ypaBHEHUH  OKpPYXKHOCTH,  cepsl,
IUVIOCKOCTH.  BpluncieHue  pacCTOSHMM  MEXAY  TOYKaMHU.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, MPABWJI HAXOKIACHUS
KOOpDAMHAT BEKTOpa B MPOCTPAHCTBE, NpPaBWI JECUCTBUUA C
BEKTOPAMH, 3aJaHHBIMM KoopauHataMu. [IpumeHeHme Teopun
IIpY pELICHUM 3aJad Ha JCUCTBUSA C BeKTOopaMu. 3ydyeHue
CKaJIIPHOTO IPOM3BEICHMS BEKTOPOB, BEKTOPHOTO YPAaBHECHMS
NPSIMOU M TUTOCKOCTH. [IpuMeHeHne Teopun Mpu peleHny 3aaa4
Ha JCWCTBHE C BEKTOpaMH, KOOPAMHATHBIMN METOM, IPUMEHEHHE
BEKTOPOB [UIsl BBIYMCIICHUS BEIWYHMH YIJIOB U PACCTOSHHM.
O3HakOMJIEHME C JI0Ka3aTelIbCTBAMHM TEOPEM CTEPEOMETPHHU O
B3aMMHOM  PacCIOJIOXEHUM  HIPSAMBIX M IUIOCKOCTEH  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 nmporpamMmbl y4eOHOW JUCHUIUIMHBI «MaTemMaTuka» Mpeanosaraet
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.
( ITmcemo MunucrepctBa oopazoBanust U Hayku PO ot 24.11.2011 Ne MJI-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
MaTeMaTHUKe.

B mponecce ocBoeHus mnporpamMmbl y4eOHOW AMCHUIUIMHBL «MaremaThka
CTYJIEHTBbI JIOJDKHBI MOJYYUTh BO3MOYKHOCTb JIOCTYNA K 3JEKTPOHHBIM Yy4E€OHBIM
MarepuaiaM Mo MaTeMaThKe, UMEILUMCS B CBOOOJHOM JO0CTyIle B ceTh MHTepHeT
(3NEeKTPOHHBIM KHUTAM, MPAKTUKyMaM, TecTam, Matepuanam EI'D u np.).

[IporpamMmmHoe o0ecrieueHme
MS Win XP Professional SP2 32-bit Russian Legalization DVD license
No43899319, nunenszuonubii goroBop ot 07.05.2008 (OO0 «HIIO Wuaykuus
bpsiackoe mipexact.»), «Microsoft Office Standard 2007» Microsoft Open License
43178755 (OO0 «HIIO Wuaykmnus»), HOMEp 3aka3a TOProBOTO IOCPEIHHKA!
ML766281-3.
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Cnncok qurepatypbl

OcHoBHble UCIOYHUKU.

bammvakos M.U. Martematuka: 3agadnuk: y4eb. mocodue: — 5-e u3f., crep, -
M., OUL] «Axkagemus», 2018.

bammakoB M.1. Matemaruka: COopHUK 3a7a4 NpopriibHON HANTPaBIEHHOCTHU:
y4eb. mocobue: — 3-e usi., crep, - M., OUL] «Akanemus», 2019.

bammakos M.M. Maremartuka: ydeOHuMK: — 6-¢ u3A., crep, - M., OUIL]
«Axanemus», 2019.

I'ycer B.A., I'puropseB C.I', UBonruna C.B. Maremaruka. Qs npodeccuii u
CHEIUATBHOCTEN COIMATbHO-3KOHOMUYECKOTO NMpouiIst: yueOHuK: — 4-e u3j., cTep,
- M., OUII «Akanemusi», 2019.

Hononnumenvuas iumepamypa.

bammMvakos M.U. Martematuka: Kaura mist nmpemnogaBaTens: METOJl. ITOCOOHE:
OnextpoHHbidd hopmart, - M., OULL «Akagemus», 2018.

AmumoB III. A. m np. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOrO
aHanuza, reoMmetrpusi. Anrebpa W Hayajga MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yriyonennbiii yposau) 10—I11 xmaccel. — M., M3patensctBo «IIpocBemienuey,
2019.

Aranacsu JI. C., byry3oB B. ®@., Kangomuer C. b. u ap. MaremaTtuka: anreopa
M Hayajla MareMaruyeckoro anamuza. [‘eomerpusa. ['eomerpust (6a30BbIl U
yrayoneHHsii ypopHu) 10—11 kmaccel. — M., U3patensctBo «IIpocBemieHuey,
2019.

Konsrun FO.M., TkaueBa M. B, ®enepoa H. E. u qp. Maremaruka: anredpa u
Hayajla MaTeMaTH4ecKoro aHaiau3a. AnreOpa ¥ Hadajlla MaTeMaTHYeCKOro aHaIu3a
(6a3oBbiii u yrayonennbrii ypoBan) 10 kmace / mox pea. A. b. XKwxuenko. — M.,
N3narenbctBO «IIpocBemnienue», 2019.

Konsrun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Marematuka: anredopa
¥ Hayaja MaTeMaTHYeCKOro aHanm3a. Anrebpa ¥ Hadalla MaTeMaTHYECKOTO aHaau3a
(6a3zoBbIid M yrimyoOseHHblil ypoBaH) 11 knace / mox pen. A. b. XKwuxuenko. — M.,
N3 parenscTBO «lIpocBemenne», 2019.

Hnmepnem-pecypcbwi.:

https://www.iprbookshop.ru/ - Dnexrponno-6ubnuoreunas cucrema [IPRbooks

https://e.lanbook.com/ - DnexkTponHo-6MbIMOTEeUHas cucTtema JIAHD

http://www.consultant.ru/ - CripaBouno-nipaBoBasi cuctema Koncynbrantllitoc
https://www.elibrary.ru/ - HarmonanbHast a37eKTpoHHasi Oubamnorexa
http://www.edu.ru/ - ®enepanbubiii  MaTepHeT-opran  «Poccuiickoe
00pa3zoBaHUE»
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KoHTpo.1b U OLleHKA pe3yJIbTATOB OCBOEHUSI YUeOHOH TUCIIUIIMHBI
KoHnTpons © oOIleHKa pe3ylbTaTOB OCBOCHUS YYCOHOW JIUCIIUTIIUHBI
OCYIIECTBIISICTCS TIPETIOIaBaTeNIeM B MPOIECCE MTPOBEICHUS MPAKTUYCCKUX 3aHATUN U
1a00paTOpHBIX PadOT, TECTUPOBAHMS, A TaKXKE BBIMNOJHEHHUS OO0yYarOIUMHUCS
WHIUBUTyJTbHBIX 3aJaHUH, IPOCKTOB, UCCIICTOBAHUN.

DopMBbI U METOBI
Pe3yabTaThl 00y4eHus KOHTPOJISA U OLlEHKH
(ocBOEHHbBIE YMEHHSI, YCBOCHHbIE 3HAHUA) pe3yabTaToB
00y4eHus
AJI'EBPA

YMEHUS:

® HaXOJuTh 3HAYCHUS KOPHS, CTETICHH, Jjorapudma,
TPUTOHOMETPHUUECKUX BBIPA)KEHUN Ha OCHOBE
OTIpEeIEIICHH S, UCTIOJb3YS MTPU HEOOXOIMMOCTHU YCTHBIN cyeT
UHCTPYMEHTAJIbHBIE CPEACTBA; II0JIb30BATHCS
MPUOJIMKEHHOMN OLIEHKOM MPHU MPAKTUYECKUX pacueTax;

®  BBINIOJHATH MPEOOPA30BAHKS BEIPAKCHUN, TPUMCHSISA .
. s MaremaTudecKkuii

(hOopMyJIBI, CBSI3aHHBIE CO CBOMCTBAMHU CTETICHEH,
JTUKTAHT

jorapu(MoB, TPUTOHOMETPUUYECKUX (PYHKIINA;

HCIIO0JbB30BaThHb npnoﬁpeTeHHme 3JHaAaHUSI U YMCHUSA B HpaKTquCKOﬁ
ACATCJIBbHOCT A HOBceﬂHeBHOﬁ KU3HHU:

® ISl MPAKTUYECKUX PacueToB Mo GopMyliaM, BKITIOUast
(bopMyJIbl, COIepKAIINE CTETIEHH, PAAUKAIIbL, JOrapu(pMbI
U TPUTOHOMETpUYECKUEe (PYHKIIMH, UCTIONB3YS MIPU
HEO0OXOIMMOCTH CIIPABOYHBIE MaTEPHUAJIbl U MPOCTEHIINE
BBIYMCIIUTENBHBIE YCTPONCTBA.

DYyHKIUHN U TPaPUKHU

YMeHMUS:
® BBEIYHCIIATH 3HAYCHHE (PYHKITUHU TI0 3 JAHHOMY .
MaremaTru4ecKui
3HAQYCHUIO apryMEHTa MPU Pa3IUYHBIX CIIOCO0aX 3aaHuUs
JTUKTAHT
GbyHKIMY;
®  BBINOJHATH NPeOOPa30BaHUs BHIPAXKEHUM, MPUMEHSIS
(dhopMyIIBl, CBSI3aHHBIC CO CBOMCTBAMU CTETICHEH, TecToBas npoBepka
norapumMoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA,
® HCMOJIb30BaTh MOHATHE (QYHKIIUU JJIsI OIMCAHUS U CamocrosrenbHas
aHaJIN3a 3aBUCUMOCTEMN BEJINYNH; pabota

HCNO0JIb30BATh NPUOOpPETEeHHbIE 3HAHUSA U YMEHHSI B IPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HHU:

® I OIIMCAHMS C TIOMOIIBIO (DYHKITUH pa3InIHbIX
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3aBHCHMOCTEH, MPeICTaBICHUS UX TpapUIeCcKH,
WHTEpIIpeTalnuu rpaduKoB.

Havana mareMaTH4€eCKOIr0 aHAJIU3a

YMEHMUSI:

® HaXOJUTh MPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

® HCIOJIb30BATh MPOU3BOJIHYIO JJISl U3yUEHUs CBOICTB
GyHKIMI 1 TOCTpOSHUS TPa(UKOB;

® [IPUMEHATH NMPOU3BOAHYIO ISl IPOBEACHUS
MPUOJMKEHHBIX BBIYUCIICHU, pElIaTh 3a4a4u
MPUKJIAJHOTO XapakTepa Ha HaX0XK/IeHUE HauOoJIbIIEro u
HaWMEHBLIETO 3HAYEHNUS,

CamocTosTenbHas
pabota

® BLIYUCIATH B HpOCTCfIIHHX ClIyvdaidax Iiomain nu 00BEMBI
C UCIIOJIB30BAHUECM OIIPCACIICHHOI'O MHTCTpAJIa,

KonTtponbHas paborta

HCIO0JIb30BATh NPUOOPETEHHbIE 3HAHUSA U YMEHUS B PAKTHYECKOi

JeSITeJIbHOCTH M MOBCEAHEBHOM KU3HHU J1JIs1:

® peleHus MPUKIAIHBIX 33]1a4, B TOM YHCJIE COITUATBHO-
SKOHOMHMYCCKHUX U (PU3UUYCCKHX, Ha HAaNOOJIbIITNE 1
HaWMCHBIITNE 3HAYCHUS, HA HaXO0XKICHUE CKOPOCTH U

YCKOPEHHUSL.

YpaBHEHUA U HEPABEHCTBA

YMEHMUSI:

® pemaTh palMOHAIbHBIE, TIOKA3aTEIbHbIC,
norapuMUYECKHUEe, TPUTOHOMETPUUECKIE YPAaBHCHUS,
CBOJISAIIMECA K JUHEUHBIM U KBAIPATHBIM, a TAKKE
AHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

Y CTHBIN CcUET

®  WCIIOJIb30BaTh TpapuecKuii METO T PEeIICHUS
YPaBHEHUI U HEPABEHCTB;

CamocrodarepHas
pabora

® 300pakaTh HA KOOPJUMHATHOM IIOCKOCTH PEIICHHS
YpaBHEHUM, HEPABEHCTB M CUCTEM C JIBYMSI HEU3BECTHBIMU;

KonTtponbHas pabora

® COCTaBJISITH U PEIIATh YPABHEHUS U HEPABEHCTBA,
CBSI3bIBAIOIIME HEU3BECTHBIC BEIMUMHBI B TEKCTOBBIX (B
TOM YHCJIE MIPUKIIAIHBIX) 3a/1a4ax.

HccaenoBarenbckas
pabora

HCIO0JIb30BATh NPUOOPETEHHbIE 3HAHUSA U YMEHHSI B IPAKTHYECKOM

ACATECJIBbHOCTH A HOBCG}IHGBHOﬁ JKU3HU:

® U1 MOCTPOCHUS M UCCJICTOBAHUS HpOCTGﬁH.IPIX
MAaTEMAaTHYCCKHUX MOHCHCﬁ.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEM

YMeETb:

L4 pemaTb HpOCTefIIHPIe KOM6I/IHaT0pHBIC 3aga4du METOJ0M

YCTHBIN 0npocC
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mepedopa, a TakkKe C UCIOIb30BAHUEM M3BECTHBIX
bopmy;

® BBLIUUCITH B MPOCTEHIIIMX CITyYasX BEPOSATHOCTH
COOBITHI Ha OCHOBE IOJICYETA YKHCIIA UCXO/I0B,;

Marematuyeckuit
JIAKTAHT

HCIO0JIb30BAaTh NPUOOPETCHHBbIC 3HAHUA U YMEHHS B IPAKTHYECKOM

ACATCJIBbHOCTH A HOBCC}IHeBHOﬁ KU3HHU:

® I aHaJIM3a pCaJbHbIX YHMCJIOBBIX JAHHBIX,
MpCACTABJICHHBIX B BUAC AUAI'PAMM, Fpa(I)PIKOB;

® aHanu3a MH(OpMALUU CTATUCTUYECKOTO XapakTepa.

I'EOMETPUA

yMeThb:

® pacrno3HaBaTh HA YCPTEKAX U MOACTIAX
POCTPAaHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE
OO0BEKTHI C UX OMUCAHUAMHU, U300paKEHUSIMH;

CamocrodarepHas
pabora

® ONHCHIBaTh B3aUMHOE PACIOIOKEHUE MPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, Ap2yMEeHMUpo8anms c80u
CYHCOeHUSL 00 IMOM PACNONONCEHUL,

® aHAJU3UPOBATh B MPOCTEUIIUX CIydasiX B3aUMHOE
pacnoioKeHHe 0OBEKTOB B TPOCTPAHCTBE;

® u300pakaTb OCHOBHBIE MHOTOTPAaHHUKU U KPYTJIbIE
T€JIa; BBIOJIHATH YEPTEXKU 10 YCIOBUIM 3a/a4;

® cmpoums npocmetiuiue cevenus Kyoa, npusmol,
nupamuowl;

® pemaTh INTAHUMETPUICCKUE U ITPOCTEHIIIHE
CTEpEOMETPUUECKHE 3a/1a4l Ha HaXOXKICHHE
reOMETPHYCCKUX BEIMYHMH (IUIMH, YIIJIOB, IUIOIIAICH,
00bEMOB);

Pemenue 3agau

® JCIIOJB30BaTh IPU PEUIEHUHN CTEPEOMETPUUECKUX 3a]1a4
TJIAaHUMETPUUIECKHE (PaKThl U METO/IHI,

KoHnTtposnbHas padora

® [IPOBOAMTH JI0KA3aTEIIbHBIC PACCYKICHUS B X0O/1€
pelieHus 3aaay;

Pedepar

HCNO0JIb30BATh NPUOOpPETEeHHbIE 3HAHUSA U YMEHHSI B IPAKTHYECKOM

JeSITeJIbHOCTH M MOBCEAHEBHOM KU3HU:

® JJId hcciie1oBaHus (MOAEIUPOBAHUS) HECTOKHBIX
MPAKTUYECKUX CUTYAIM HA OCHOBE U3YYCHHBIX (hOPMYIT U
CBOMCTB (huryp;

® BLIYKCIICHUSI 00BEMOB U TIJIOIIA/ICH TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MPU PEIICHUH MPAKTUYECKUX
3aJ1a4, UCIOJIb3Ysl IPU HEOOXOAUMOCTH CITPABOYHUKH U
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BBIYHMCJIIMTCIIBHBIC YCTPOﬁCTBa.

[TpomexyTouHast aTTecTanus B (hopMe IK3aMeHa

Buabl camocTosiTeIbHOI BHEAYTUTOPHOH padoThI:

o AHanu3 U pelieHye JOTHYECKUX 3a1aHNl;

o BueaynutopHas pabota ¢ HCTOUHMKaMU MH(OpPMAIUU € LETbI0 noa0opa
IUIAKTHYECKOTO MaTepralia

° BbIITOJIHEHHE  OTYETHBIX paboT MO WHAMBUAYAIbHBIM 3aJaHUSIM.
NHnnBuayansHble 3a0aHUs

o N3ydeHne cXxeM U UX COCTABICHUE

o NHuBuayabHOE POEKTHOE 3aJaHueE

o Hanucanue TBopueckux pador;

o Odopmienre TabIUIL U CXEM.

o ITogroroBka K 3aHATHAM C MCHOJIB30BAHMEM KOHCIIEKTA JIEKIUU H

pPa3TUYHBIX UCTOYHUKOB. [10Ar0TOBKA K MPAKTUUECKUM 3aHATUAM 110 Pa3gaTOYHOMY
matepuaiy. [lonroroBka TBopueckux padoT (Mpe3eHTalHil)

| [TpopaboTka KOHCIEKTa JIEKIMH, Y4eOHOH JUTepaTypsl U CHEelHaIbHOM
auTepaTypsl, UHTEpHET UCTOYHHUKOB.

. Odopmiienre oTyeTa U NOArOTOBKA K 3aIlUTE.

. [ToaroToBka cooOuIeHNH, T0KIaA0B, pedepaToB, MPE3EHTALIHII;

. [TonroroBka Kk OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI, K 3a4€TaM 0 TeMaM

. [TonroroBka OMOPHOrO KOHCIEKTA 110 TeMaM

Pabota ¢ nuTepaTypoit — cocTaBieHUE TE3UCOB

Pemenue 3agau

PaGota ¢ yueOHMKOM (COCTaBIEHUE KOHCIIEKTA, TIJIaHa)

o Pemenne cutyalinoHHBIX 3a/1a4 MO 3aJJaHHBIM yCIOBHUSIM

| Pabora ¢ TeXHUYECKHMH CIIPaBOYHUKAMU

o PedepaTuBnas pabora

. Pabota 1o n3nokeHHOMY MpenoAaBaTeseM B ay JMTOPUH MaTepHary

. PaboTa ¢ KOHCHEKTaMU C MOCJIEIYIOUIMM BBIIOJIHEHHUEM MPAKTUYECKHUX
3aJlaHuN

o PaGota co cinoBapsamu

o CocraBienue rioccapusi

o CaMOCTOSTENIbHOE OCBOEHUE JOTOJHUTEIBHBIX TEM, YIIIyOJSIOMIMX
paznensl Kypca. CocTaBieHHe IUarpamm.

o CocraBieHue nepevyHein

o CamocTtosiTenbHass paboTa MO BBIIOJHEHUIO PACUETHBIX 3a1ad 110

3aJlaHHBIM ycJIOBUAM. CUCTEMaTHYeCKask MPOpadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOM!,
CIIPAaBOYHOM M HAYYHOU JINTEPATYPBHI.
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. Cucrematuueckas MOJATOTOBKAa K  IPAKTUYECKHM  3aHATHAM  C
WCIIOJIb30BaHUEM KOHCIIEKTa, YUeOHBIX MOCOOUM, COCTABIICHHBIX MTPEMOaBaATEISIMH.

. CpaBHUTENBHBIN aHAIN3.

. Cuctemarnueckass TpopaOOTKa KOHCHEKTOB 3aHATHM, Y4eOHOU W
CHeIUaIbHOU TUTEepaTyphl (IO BompocaM K maparpadam, riraBam y4eOHBIX MOCOOHIA,
COCTaBJIEHHBIX TpernojaBareneM). TeopeTuueckas MOATOTOBKA K BBITIOJTHEHUIO
MPAKTUYECKUX 33JJaHUil 10 OCHOBHBIM pa3J/ieJlaM Kypca B paMKax IMPaKTUUECKUX
3aHSATHH.
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