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1. IlosicHUTEABLHAS 3AIIMCKA

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHUIUIMHBI
OV ]1.04 MaremaTuka IpeaHaA3HauYECHA s peanuzannmn OCHOBHOU
npodeccuonanbHolt obpazoBaTenbHOM mnporpammbl CIIO Ha 6a3e OCHOBHOTO
o01miero oOpa3oBaHus MPHU MOATOTOBKE KBATHU(UITUPOBAHHBIX PAO0UYMX, CITyKAIIHX.

Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero
obmero obpazoBanus (mpuka3 Munooprayku Poccum ot 17.05.2012 1. Ne 413, ¢
U3MEHEHUSIMHU U YTOUHEHHUsIMH OT: 29 nexabps 2014r., 31 nexabps 2015r., 29 utons
2017 r.), ¢ yuerom IlpumepHOl OCHOBHOM 00pa3oBaTeIbHOM  IPOTrPaMMBbI
cpenHero  oOmero  oOpa3oBaHus, OJ00OpPEHHOW pelieHueM QeaepaabHOTO
y4e0HO-METOIMYECKOT0 OOBEANHEHHS 110 00IIeMy 00pa30BaHUIO (MPOTOKOJ OT 28
uions 2016 r. Ne 2/16-3), IlpumepHoil mporpammbl 00Ic00pa30BaTECILHON
JUCUUIUIMHBL «MaTtemaTuka: anreOpa M Hadajga MaTeMaTHYEeCKOro aHalusa,
reometpusi», pexkomeHaoBaHHON OI'AY «DUPO» (mporokosn Ne3 ot 21.07.2015r.,
pEerUCTPaMOHHBIA HOMep peneHsuu 377 ot 23.07.2015r.), mpeabsaBiIsSeMBIX K
CTPYKTYpE, COJEpKAaHWUIO W pe3yJbTaTaM OCBOCHHS Y4YEOHOW JIUCIHIUIMHBI
«Marematuka», B COOTBETCTBUU ¢ PexoMeHaausIMu 0 OpraHU3aluy MoJy4YeHus
cpenHero obiero oopa3oBaHus B Mpe/eax OCBOCHHs 00pa30BaTelIbHBIX TPOrpaMm
CpeaHero mpodeccuoHaNbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETro
oOpa3zoBanus ¢ ydetom TpeboBanuii DPI'OC cpeaHero mnpodeccHOHATBLHOTO
oOpazoBanus no npodeccun 43.01.09 Iloap, koHauTep (npukaz MuHOOpHAyKU
Poccum ot 09.12.2016r. Ne 1569), ykpynuennas rpynna 43.00.00 CepBuc u Typusm
(mucemo JlemapTaMeHnTa rocy1apCTBEHHOM MOJMTHUKY B cepe MOArOTOBKY pabounx
kaapoB u JIIO wu MunoOpHayku Poccum ot 17.03.2015 Ne 06-259) wu
Yrounenusimu, omoOpeHHsiMu  HayuHo-metomumueckum  coBeTtoM  LleHTpa
npodeccuOHaAIbHOTO 00pa3oBaHust U cucteM kanubukanuid OI'AY «DUPO»
(mpotokona Ne 3 ot 25.05.2017r.).

Conepxanue pabodeil mporpamMmbl yueOHOW IUCHUIUIMHBI «MaTeMaTukay
HaIpaBJIeHO Ha JOCTHXKEHUE CIEAYIOIINX LEeei:
» o0OecrieyeHne chOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MaTEMAaTUKH;
* obecrnicueHue CGHOPMUPOBAHHOCTH  JIOTHYECKOTO, aJITOPUTMHUYECKOTO |
MaTEeMaTUYECKOTO MBITIICHUS,
» obOecreyeHue cHOPMHUPOBAHHOCTH YMECHHUIN PUMEHSTH TOJYICHHBIC 3HAHUS TIPH
pelIeHUH pa3INYHbIX 33]1a4;
» obOecrnieueHue cGHOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHUKEe KaK 4YacTH
OOIIEYeIOBEYECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIIONIEM
OMHCHIBATH U U3y4YaTh PEAbHBIC MTPOIIECCHI U SIBJICHUSI.



N3yuenne yueOHOU AUCUMILTUHBI «MaTeMaTuka» JOJKHO 00ECTIeUUTh:

. chOpPMHPOBAHHOCTh TMPEACTABICHUA O COUHUAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMATHUKHU;
. chOPMHPOBAHHOCT, ~ OCHOB  JIOTUYECKOTO,  QJITOPUTMUYECKOTO  H

MaTEeMaTHUECKOTO MBILIUICHHUS;
. c(OpPMUPOBAHHOCTh YMEHUHN MPUMEHSATD MOJIYYCHHbIC 3HAHUS TIPH PEIICHUN
pa3IMyHBIX 3a7a4;

. cOpPMUPOBAHHOCTh  MPEACTABIEHUH O  MaTeMaTUKe KaKk  4YacTu
OOIIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, MO3BOJISIIOLIEM
OINMKCHIBATH U U3Y4YaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

B pabouyro mnporpammy BKJIIOYEHO COJEp)KAaHUE, HAIpPaBIEHHOE Ha
dbopMupoBaHre y 00ydaromuxcsi KOMIIETEHINI, HEOOXOUMBIX JIJIs1 KAY€CTBEHHOTO
ocBoenust OIIOIT CIIO na 6a3e 0CHOBHOro 00IIEro 0Opa3oBaHUs C MOJyYEHHEM
cpeaHero oOiiero oOpa3oBaHUsl; MPOrPAMMBI MOJATOTOBKUA KBATM(UIIMPOBAHHBIX
pabouux, ciayxauux [TTIKPC.

Pabouas mporpamma y4yeOHOM AMCHUIUIMHBI «MareMaThuka» peanu3yer
o0Opa3oBaTeNpHyl0 MPOTrpaMMy CpeIHEro oOmero oOpa3oBaHHUS B Ipejaenax
ocBoerust OIIOII CIIO nHa 0a3e OCHOBHOTrO 00IIEro 0OOpa3oBaHUS, YTOUHSET
colep)kaHue Yy4eOHOro MaTepuana, MOCIeAOBATEIbHOCTh €ro  H3y4YeHus,
pacnpeneneHue y4yeOHBIX 4YacoB, TEMAaTUKy pedepaToB, YUUThIBas cHEU(PUKY
IpOrpaMM MOATOTOBKH KBATM(UIIMPOBAHHBIX PAO0YHX, CIYXKAIIUX OCBAaMBaEMOMU
npocdeccuun  43.01.09 Ilosap, koHaUTED.

Pabouas mporpamMma MOXeT UCIIOJIb30BATHCS IPYTUMH TPO(HEeCCHOHATIBHBIMU
o0pa3oBaTeNbHBIMU  OpPraHM3aAlMsAMH,  PEATU3YIOUIMMH  00pa30BaTEIbHYIO
IporpaMMy CpeaHero ooiero oOpa3oBaHMsI B IpeneiaaXx OCBOEHHS OCHOBHOM
OIIOII CIIO na 6a3e ocHoBHoro 061IeT0 00pazoBanus [ITTKPC.

1.1 O01masi XxapakTepUCTHKA Y4eOHOIl TUCIUTLINHBI

OY].04 MaremaTuka

Marematuka  siBisierca  (QyHAAMEHTAIbHOM  00I11e00pa3oBaTeNbHON
JUCHUIUIMHOM €O  CJIOKMBLIMMCSL YCTOMYUBBIM COJACpPKAHMEM U OOIIMMH
TpeOOBAaHUSIMU K TIOJTOTOBKE 00YYarOIIUXCS.

B mnpodeccuonanbHbIx 00pa3oBaTeIbHBIX OpraHU3alUAX, PEATUIYIOMINX
o0pa3oBaTeNpHyl0 MpPOTrpaMMy CpeIHero oOmero o0pa3oBaHHs B Ipeaenax
ocoenust OIIOIT CIIO Ha 6a3e OCHOBHOro 00IIero OOpa3oBaHUs, N3y4YECHHE
MaTeMaTHKd HMMEEeT CBOM OCOOCHHOCTM B 3aBHUCHUMOCTH OT Mpodums
npodecCUOHAIBHOTO 00pa30BaHusI.

[Tpu ocBoenun mpodeccun CIIO ectecTBEHHO - HAYYHOTO npouis
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npodeccuoHanbHOTO O0Opa3oBaHMsi MaremaTthka Ha 0a3oBom ypoBHe DI'OC
cpenHero ooOmero oOpa3oBaHMs, YUYUTHIBAIOIIAsg CHELUPUKY npogeccuun
43.01.09 IoBap, koHIUTED.

OT0 BBIpa)KaeTcs B COACPHKAHUM 00YUEHHUS, KOJIMYECTBE YACOB, BBIIEISIEMBIX
Ha U3yYEHHUE OTJICIBHBIX TEM MPOTPaMMBbI, TTTyOMHE UX OCBOCHHS 00yUYaroIIUMUCH,
o0BbeMe U XapaKTepe MPAKTUICCKUX 3aHITHIA.

OO1ue nenu u3ydeHus: MaTeMaTHKU TPAIUIIMOHHO PEaTn3yI0TCs B YETHIPEX
HaIpPaBICHUIX:

1) obmee npecTaBiieHHe 00 HICSX M METO/IaX MAaTEMAaTHKU;

2) UIHTEJUICKTYyaJIbHOE Pa3BUTHE;

3) oBnasieHHe HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMUA Y YMCHUSIMH;
4) BocIUTaTEIIbHOE BO3/ICHCTBHE.

[Mpodunmzamust 1eneid mMareMaTudecKoro oOpa3oBaHMS OTpa)KaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3aLNK YUEOHOU esITeIbHOCTH oOyyatomuxcs. s
€CTECTBEHHO - Hay4yHoro mnpo¢uis mnpodeccuoHaabHOro oOpa3oBaHus Oolee
XapaKTEepHBIM SIBJIETCS YCWIECHHE OOILEKYJIbTYPHOM COCTABIIAIOIIEH y4eOHOM
JUCHMIUIMHBL C OpUEHTAlMell Ha BHU3YyaJbHO — OOpa3HbIM M JIOTUYECKOW CTHUIIU
y4eOHOM paOOTHI.

Takum o0pa3om, peanuzauus COAEpXKaHUSA y4EeOHOM  JIUCLUIUIMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapPAKTEPUCTUK YIEOHOM
paboThI, 3aBUCAIIUX OT MPOoduUiss MPoPECcCUOHATILHOIO 00pa30BaHUs, MOTYyYCHUS
OTbITa WCIOJB30BAHUS MATEeMAaTHKH B COAEPKATENBHBIX W Mpo(deccHnoHATbHO
3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHUI0O C  (HOpPMaIbHO-YPOBHEBBHIMU
pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxxanue y4eOHOM AMCUMILIMHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIEPKATEIbHBIMU JIMHUSAMU O0yUEHUSI MaTEeMaTHKeE:

 anreOpanueckas JIMHUS, BKIIIOYAIONIAs CHCTEMATH3aIlMI0 CBEICHUH O YHCIIaX;
U3yYeHUE HOBBIX U 000OUIEHHE paHee HW3YYEHHBIX Omepauuii (BO3BEIEHUE B
CTETICHb, W3BJCUYCHHE KOpHS, JorapuMHUpOBaHUE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC M 0OpaTHbIE K HUM); U3y4YE€HHE HOBBIX BHUJOB YUCIOBBIX BBIPAKCHUN U
bopMyJI; COBEpIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M  BBIYMCIUTEIHHON
KyJbTYpbl, pacIIMPEHUE M COBEPILICHCTBOBAHME aireOpanvyeckoro ammapara,
c(OPMUPOBAHHOTO B OCHOBHOM IIKOJIE, W €ro MPUMEHEHHE K PEIICHUIO
MaTEeMaTHYECKUX ¥ MPUKIAIHBIX 33/1a4;

* TEOPETUKO-(QYHKIIMOHATIbHAS JIMHHUSA, BKJIIOYAIOIIAs CHCTEMAaTHU3alUI0 |
pacmmpeHue cBelieHui o (PyHKIHAX, COBEPIICHCTBOBAHNE TpadUUECKUX YMEHU;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMHM M METOJaMH MaTeMaTHYeCKOTO aHaiu3a B
o0beMe, TIO3BOJISIIOIIEM HCCIENOBAaTh JJEMEHTapHble (QPYHKIMM U peliaTh
npocTeiire reoMeTpudeckue, PU3ndeckue U Jpyrue MpuKiIaIHble 3a/1a4H;



* JIMHUS YPABHEHUN M HEPABEHCTB, OCHOBAaHHAs HA MOCTPOCHUH U UCCIEAOBAHUU
MaTeMaTU4YeCKUX  MOJEJNIel,  Mepecekalolascs ¢ anreOpanyeckod U
TEOPETUKO-(PYHKIIMOHAILHOW  JIMHUSIMH M BKJIIOYAlOllas ~ pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHHUKH alreOpanyecKux MpeoOpa3oBaHUM ISl pEIICHHUS
ypaBHEHUN, HEPABEHCTB U CHCTEM; (HOPMHPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCJIEI0BATh MPOCTEUIINE MATEMATHYECKUE MOJEIN MPU PEIICHUH MPUKIIATHBIX
3aJ1a4, 3a7a4 U3 CMEXHbBIX U CIIELIMAJIBHBIX TUCHUILINH;

* reoMeTpuyYecKas JIMHMS, BKJIIOYAIOIIAs HAIIIHBIE MPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (DUTYpax U U3YUYEHHE UX CBOMCTB, GOPMHUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPa)KEHHWs, pPa3BUTHE CIIOCOOOB  IEOMETPUUECKHUX
U3MEPEHHUN, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB  JUIl  pELUEHUs
MaTEeMaTUYECKUX U NPUKIAJHbIX 33/a4;

* CTOXACTUYECKas JMHUS, OCHOBaHHAas Ha PAa3BUTUM KOMOMHATOPHBIX yMEHWH,
IPEICTABICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOIEro MHUpA.

Pa3znensl (Tembl), BKJIIOUYEHHBIE B COJAEpkKaHHE Y4E€OHOW JUCIUILIMHBL,
ABIIIOTCS. OOLIMMHU JUIsl BeexX mpoduieit npodeccuoHabHOTO 00pa30BaHus U MpU
BceX oObeMax y4yeOHOro BPEMEHU HE3aBUCHUMO OT TOrO, SIBISIETCS JIU y4yeOHas
nucuuriuinHa «MatemaTtukay 0a30Boi WK MpoHIIHLHOM.

B rtemarnueckux 1miaHax paboued mporpamMmbl  y4eOHBIH MaTepual
npeacTtaBieH B (opMe  UYepeAyIoIIerocsi  pa3BepPThIBAHMS ~ OCHOBHBIX
CONlepKaTeNIbHbIX  JIMHUM  (aire0Opanyeckoi,  TEOpPEeTHKO-(PYHKIMOHATbHOMU,
YpPaBHEHUII U HEPABEHCTB, I'€OMETPUUYECKOM, CTOXACTUYECKOW), YTO TMO3BOJSET
ruOKO HCIOJIb30BaTh UX PACIOJNIOKEHHE M B3aUMOCBSI3b, COCTABIATH pabOunit
KaJICHIApHBIA TUTaH, TMO-pasHOMY 4epenys ydeOHble TeMbl (TJIaBbl yueOHUKA),
YUUTBHIBAsI €CTECTBEHHO - HAy4YHBIN Npoduiib mpodeccuoHanbHOro o0pa3oBaHusl,
cneuduky npodeccun CIIO 43.01.09 IloBap, konauTep, TIyOMHY H3ydeHUs
MaTepHuaa, ypoBeHb MOATOTOBKH 00YYaIOIIUXCS MO MPEAMETY.

N3ydenne oOuieodpa3zoBaTebHON y4eOHOM IUCHMIUIMHBI «MatemaTukay
3aBeplIaeTCs MOJBEACHUEM UTOTOB B (pOpME HK3aMeHa B paMKax MPOMEKYTOUHOM
arrectauuu oOydarommuxcsi B mpouecce ocBoeHusi ocHoBHoit OIIOII CIIO ¢
noJiyueHuemM cpennero oomero oopazosanus [ITIKPC.

B pasnene mporpammel «Conepkanue y4eOHOM AMCHUIUIMHBDY KYpCHUBOM
BBIZICJICH MaTepHuasl, KOTOPbI MpPU H3YYEHHH MAaTeMAaTHKU Kak 0a30BOM, Tak H
npodUILHON yueOHON MUCIMIUIMHBI, KOHTPOJIIO HE MOJJICKUT.

1.2 MecTo y4yeOHOI TMCHUILIUHBI B y4e0HOM IJIaHE

Ob6uieoOpazoBaTenbHas yyeOHas gucuuiuinHa OVY].04  Maremaruka



OTHOCHUTCS K mpeAameTHou obnactu «Marematuka u unpopmarukay mo OI'OC
COO (6a30BbIli ypoBeHb) M K 001I€00pa30BaTEIbHOMY IIMKIY OCHOBHOM
npodecCHOHANTFHOM 00pa30BaTEIbHON POTPAMMBI CPEIHETO MPOJPECCHOHATHHOTO
oOpa3oBaHms Ha 0a3e OCHOBHOTO 0OOIIETro 00pa3oBaHus C MOTYYCHHEM CPEIHEro
obmrero oopazoanus [ITIKPC ¢ yuerom tpedoBanuii @I'OC CIIO u ecTecTBEHHO —
HAy4HOTO MPOoQuIsi MpodheCCHOHATHFHOTO 00pa30BaHUS.

1.3 Pe3yabTarbl 0CBOCHHSI YUeOHOM JUCHHUILIUHBI — IUYHOCTHBIE,
MeTanpeAMeTHbIEe, PeMeTHbIE.

OcBoeHue  colepkaHusi  y4yeOHOW — JAUCHUIUIMHBI  «MaTemaTuka»

o0ecreynBaeT JOCTIKEHUE 00YJYaIOMUMUCS CIEAYIOIINX PE3YIbTaTOB:
JIMYHOCTHBIX:
- POCCHMCKYI0 TPaXJAAHCKYI0 HWJIEHTUYHOCTh, IATPHUOTU3M, YBAXKEHHUE K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Nepes POauHON, TOpIOCTH 3a CBOU
Kpai, cBOI0 PoJIMHY, TPOIIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccun,
YBa)XEHUE TOCYIAPCTBEHHBIX CUMBOJIOB (Tep0, duiar, TUMH);
— IPaXIAHCKYI0 TIIO3UILIMI0O KaK AaKTUBHOIO M OTBETCTBEHHOI'O YJICHA
pPOCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa U
00s13aHHOCTH, YBAXalOLIEro 3aKOH M MPaBOIOPSIOK, 00JIaJaOEro YyBCTBOM
COOCTBEHHOI'O  JOCTOMHCTBA, OCO3HAaHHO TMPUHUMAIONIETO  TPATULIMOHHbBIC
HAIlMOHATbHBIE U OOIIEYETIOBEYECKUE TyMAaHUCTUYECKUE U JIEMOKpPATUYECKUE
LIEHHOCTWY;
— TOTOBHOCTb K CITy>)K€HUIO OTEUYECTBY, €0 3alIUTE;
— c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, @ TAK)Ke Pa3IMUHbIX (OPM OOIIECTBEHHOTO CO3HAHUSI, OCOZHAHUE CBOETO
MECTa B MOJIUKYJIBTYPHOM MUPE;
- chOpPMHPOBAHHOCTh OCHOB  CaMOPa3BUTHSI ¥  CAMOBOCIHUTAHUS B
COOTBETCTBHM C OOIIEUETOBEYECKUMHU ILIEHHOCTSIMU U HJI€aJlaMH TPaKJaHCKOTO
OOIIECTBa; TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOH U
OTBETCTBEHHOM JEATEIBHOCTH;
- TOJIEPAHTHOE CO3HAHKE U TOBEICHUE B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTb U
CIIOCOOHOCTh BECTH JUAJOr C JPYTUMHU JIIOJBMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHUsI, HAXOUTh OOIIUE eI U COTPYAHUYATh JJII UX JOCTHXKEHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOATH  MJCOJOTMM  DKCTPEMHU3MA,  HaAlMOHAIW3Ma,
KceHOGOOMH, JTUCKPUMHUHALIUM TIO COIIMAJBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJIbHBIM MIPU3HAKAM U IPYTUM HETATUBHBIM COLMAJIBHBIM SIBICHUSM;
— HaBBIKM COTPYAHUYECTBA CO CBEPCTHHUKAMH, IE€TbMH MJAJIIECTO BO3pACTa,
8



B3POCIIBIMU B 00pa3oBaTenbHOMH, 0OIIIECTBEHHO MIOJIE3HOM,
y4e0HO-UCCIIEeI0BATENBCKOM, IPOEKTHON U IPYTUX BUJIAX JIEATEIbHOCTH;

— HPABCTBEHHOE  CO3HAHME U  TIOBEJICHUE HA  OCHOBE  YCBOCHUSA
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

— TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMO0OpPa30BaHUIO,
Ha MPOTSHKEHUM BCEU JKU3HM;, CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCHEIIHOM NpOPecCHOHANbHONM M OOIIECTBEHHOM
NESTEIIbHOCTH;

— ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIIECHU;

— NPUHATUHE U pEAM3AlMI0 LIEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oodpasa
KU3HU, TOTPEOHOCTH B (U3MUYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHITHUSIX
CIIOPTUBHO-03JOPOBUTEIBHON JIESITEIBHOCTBIO, HENPUATHE BPEIHBIX IPUBBIYEK:
KypeHUsl, yIOTpeOJeHUs aIKOT0JIsl, HAPKOTUKOB;

— OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3UYECKOMY U
IICUXOJIOTHYECKOMY 3[I0POBBIO, KAK COOCTBEHHOMY, TaK U JIPYTUX JIIOAEH, yMEHUE
OKa3bIBATH IIEPBYIO [TIOMOIILIb;

- OCO3HaHHBIM BBIOOP Oyayliell mpodeccuu M BO3MOXKHOCTEH pealln3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOUIEHHME K  HIpo(ecCHOHATBHON
NEATEIbHOCTH KaK BO3MOXKHOCTH y4YaCTHs B PELICHUU JMYHBIX, OOUIECTBEHHBIX,
rOCyAapCTBEHHBIX, OOIIEHAIMOHAJIBHBIX MPOOJIEM;

- C(OPMUPOBAHHOCTh HKOJIOIMYECKOTO MBIIICHUS, TOHUMAHUS BIIMSHUSA
COLIMAJIBHO-D)KOHOMMYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIIBHON
Cpellbl; IPUOOPETEHHE ONBITA KOJOTO-HANPABICHHON A€ TENbHOCTH;

— OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEN CEMEMHOM )KU3HH,

- Cc(OPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTWKe KaK YHHUBEpPCAIbHOM
A3BIKE HAYKH, CPEICTBE MOACIIMPOBAHUS SIBJICHUI U IIPOLIECCOB, UAESIX U METOAAX
MaTEeMaTUKH;

— NOHUMAaHUE 3HAYMMOCTH MAaTEMATUKH JUIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(OpMUPOBAHHOCTH OTHOIICHHUS K MaTEMAaTHKE KaK K YacTH 00IledYe0oBEeYeCKOn
KyJbTYpPhl 4YE€pE3 3HAKOMCTBO C HMCTOPUEN pa3BUTHS MaTEMaTHKH, 3BOJIIOLIMEN
MaTeMaTHUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOpaKEHMUS,
QITOPUTMHYECKON KYJIBTYPbl, KPMTHYHOCTH MBIILIEHUS HA YPOBHE, HEOOXOAUMOM
Ut Oyayiied npodecCuoHanbHON IeITeIbHOCTH, AJI MPOAOIKEHUsT 00pa30oBaHus
¥ CaMO0OPa30BaHUS;

- OBJIAICHUC MATCMATHUYCCKUMH 3HAHWAMU U YMCHHUAMU, HGO6XOI[I/IMBIMI/I B
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MOBCEIHEBHOM JKU3HU, JIJI1 OCBOEHUSI CMEXKHBIX €CTECTBEHHO- HAYYHBIX JUCHUILIAH
U JUCHUIUIMH NpodheCcCUOHATBHOrO IHMKIA, A TOJy4eHHs 00pa3oBaHUS B
00JacTsX, HEe TPEOYIOIIUX YriIyOIeHHOM MaTeMaTH4YeCKOU MOATOTOBKY;
— FOTOBHOCTh M  CHOCOOHOCTH K  00pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUI0, Ha MPOTSHKEHHHM BCEH >KM3HU; CO3HATEIBHOE OTHOIICHHE K
HEMPEPLIBHOMY OOPA30BaHUIO KaK YCIOBUIO YCHEIIHOW NpodhecCHOHANIBHOU U
OOIIIECTBEHHOM JICSITEIIbHOCTH;
— TOTOBHOCTh M  CIIOCOOHOCTh K CAaMOCTOSITEIBHOM TBOPYECKOW U
OTBETCTBEHHOM J1€ATEIbHOCTH;
— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  MOJIE3HOM,  y4yeOHO-HCCIIEeI0BATEIbCKOM,
MPOEKTHOW U JPYTUX BUJIAX AEATEIbHOCTH;
- OTHOIIEHUE K MpOohecCUOHATHLHOM JEeATEeIbHOCTH KaK BO3MOXHOCTH
y4acTUss B pEUIEHUM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJAapCTBEHHBIX,
OOLIEHAIMOHAIBHBIX MPOOJIEM;

MeTanpeaMeTHbIX:
— YMEHUE CAMOCTOSITENIBHO OIpPEAENATh LENH ACATEIbHOCTH M COCTABIISATH
IJIAHbl  JIEATEIIbHOCTH; CaMOCTOSTENBHO OCYIIECTBISATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh [IEATEIBHOCTh; HCIOJIb30BATH BCE BO3MOXHBIE PECYPCHI IS
JOCTH>KEHUSI TOCTABJICHHBIX LIEJIEH U peau3aliii TUIAHOB JAESITEIbHOCTH; BEIOUPATh
YCIEIIHbIE CTPATETUHU B PA3IMUHBIX CUTYAIUsIX;
— YyMEHUE TPOAYKTUBHO OOHIATBCA U B3aMMOJIEHCTBOBATH B IMpolEecce
COBMECTHOM  JESATEIbHOCTH, YYHUTHIBATh MO3ULIUU  JAPYIMX  YYaCTHUKOB
nesTeabHOCTH, 3O (PEKTUBHO pa3pemaTb KOH(IUKTHI;
— BIAJICHUE HAaBBIKAMHU TI03HABATEIHHOM, Yy4eOHO-UCCIIENOBATEILCKOU U
MPOECKTHOM JAESTENbHOCTH, HABBIKAMHU pa3pelIeHus Npo0sieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY OMCKY METOJIOB PEILIEHUs TPAKTUYECKHUX 3a/1ad,
MPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHMS;
— TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOATEIbHON
MH(OPMAIMOHHO-TI03HABATEIbHON I€ATEIbHOCTH, BJIAJICHUE HaBbIKAMU MOTYYEHUS
He00XxoauMoN HHGOPMAIIMH U3 CI0Bapel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCSA
B  pa3JIMYHBIX HMCTOYHMKAX HHPOpMAIMK, KPUTHUYECKH  OIICHUBATh U
HUHTEPIIPETUPOBATH HH(POPMAITUIO, TOTYyUYaEMYI0 U3 PAa3TMYHBIX HCTOYHUKOB;
— YMEHUE UCIOJIb30BaTh CPE/ICTBA MH(POPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
texHonorud (manee - MKT) B pemieHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpraHU3allMOHHBIX 3aJlady C COONIOACHUEM TpeOOBAaHUN JPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(popMaIMoHHOM 6€301aCHOCTH;
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- YMEHHE OMpEeAeNATh HazHaueHHe U (YHKIUH Pa3IUYHBIX COLMATIbHBIX

WHCTUTYTOB;

— YMEHHE  CaMOCTOSATEJIbHO  OLICHMBAaTh W  NPUHUMATh  PEUICHUS,

ONPEIENSIONIME CTPATETUIO MOBEJICHUS, C YYETOM IPAXKIAHCKUX U HPABCTBEHHBIX

LICHHOCTEH;

— BJIAJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHE $ICHO, JIOTHYHO W TOYHO

U3JIaraTh CBOKO TOYKY 3PEHHUS], UCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

- BJQ/ICHNE HaBBIKAMHM I[IO3HABATEIbHON peIeKCHH KaKk OCO3HAHUS

COBEPILIAEMbIX JEUCTBUM M MBICIUTENBHBIX IPOIECCOB, HMX PE3YJIbTaTOB U

OCHOBAHUWM, TPAHUL] CBOETO 3HAHUSA U HE3HAHUS, HOBBIX MO3HABATENIbHBIX 334 U

CPEICTB JUIS MX JOCTHIKEHHS,

- COOOpa3UTEIbHOCTh M HMHTYMIMS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX

IPEICTABIICHUI; CIIOCOOHOCTh BOCIIPUHUMATD KPAacOTy U TAPMOHHUIO MUPA,
npeaIMeTHbIX:

— c(hOpMUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTUKE KaK 4acTh MHUPOBOM

KyJIbTYpPbI U MECTE€ MATEMAaTUKH B COBPEMEHHOM LIMBUIIN3ALIMH, CIOCOOAaX ONTUCAHMUS

Ha MaTEMaTUYECKOM SI3bIKE SIBICHUM peaabHOIO MUPA;

- C()OPMUPOBAHHOCTH MPEACTABICHUI O MaTEMaTHYECKUX IOHATUAX Kak

BOKHEUIINX MAaTEMATHUYECKUX MOJENSAX, IMO3BOJSIOIIMX OINUCHIBaTh U HM3y4daThb

pa3Hble MPOLECChl U SIBICHUS; MOHUMAHHE BO3MOXKHOCTH aKCMOMAaTHYECKOTO

NIOCTPOEHUSI MaTEMAaTUYECKUX TEOPULL;

- BJIAJICHUE METOJAaMU JI0Ka3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE WX

MPUMEHSTh, TIPOBOJAUTH J10KAa3aTEIbHbIE PACCYKJICHUS B XO/I€ PELICHUS 3a/1a4;

— BJIAJ€HUE CTAHJAPTHBIMM TPUEMaMU PEIICHHS paUUOHANbHBIX U

VPPALMOHAIBHBIX, [T0KA3aTENbHBIX, CTENIEHHBIX, TPUTOHOMETPHYECKUX YPAaBHEHUN

Y HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B

TOM YHCJIE U MOMCKA IYyTH PELICHHs W WIUTFOCTPALMU PELUEHUS YpaBHEHUM H

HEPABEHCTB;

— c(OpPMHUPOBAHHOCTh MPEACTABICHUNA OO0 OCHOBHBIX MOHSATUAX, HUIEAX H

METOJaX MaTEMATHYECKOTO aHAJIN3a;

- cOPMUPOBAHHOCTh ~ MPEACTABIEHUH 00  OCHOBHBIX  HOHSTHUAX

MaTEMaTUYECKOI0 aHaJIN3a U UX CBOMCTBAaX, BIaJCHUE YMEHUEM XapaKTEpU30BaTh

noBeZieHue (YHKIMM, HMCMOJIb30BAHME TMOJYYEHHBIX 3HAHUWA 71 OMUCAHUS U

aHAJIM3a PealIbHbIX 3aBUCUMOCTEW;

— BJIAJICHUE OCHOBHBIMHM TMOHSATUSMHU O IUIOCKMX M TPOCTPAHCTBEHHBIX

reoMeTpUYEeCcKuX (purypax, uX OCHOBHBIX CBOMCTBaX; C)OPMUPOBAHHOCTh YMEHHUS

pacno3HaBaTh Ha 4YEpPTEkKaxX, MOJEISAX W B PEATbHOM MHpPE T€OMETPUYECKUE

¢burypsl; IpUMEHEHNE N3YYEHHBIX CBOMCTB FreOMETpUYECKUX (puryp u popmyi ass
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pELIeHNs TEOMETPUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM;
- Cc()OPMUPOBAHHOCTh MPEACTABICHUIN O MpOIeccax U SBICHUSIX, UMEIOLINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE,
00 OCHOBHBIX TOHATHAX JIEMEHTAPHOU TEOPHH BEPOATHOCTEN; YMEHUN HAXOIUTH U
OLICHWBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B MPOCTEUIINX MPAKTUYECKUX
CUTYalLUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyHaHBIX BEIUYHH;
- BJIaJICHUE HABBIKAMH HCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrpamMMm
IIPU PELICHUY 3a/1a4.

B pesymbrare um3ydyeHus y4yeOHOM — aucuuIUIMHBL  «MareMaTukay
00y4arOLIUIICs HAYUUTCS:
Pa3zBuTHe NOHATHSA 0 YMCTIE:
- OnepupoBath Ha 0a30BOM YpOBHE MOHSATUSMU: LEIO€ YHCIIO, JETUMOCTb
qucesl, OOBIKHOBEHHas JpoOb, JecATHYHas ApoOb, paLMOHAIBHOE YHUCIIO,
npUOIMKEHHOE 3HaYEHHUE YHCIIa, YaCTh, 10JIs, OTHOLICHHUE, IPOLIEHT, IOBBIIICHHUE U
MOHM)KEHHE HA 3aJaHHOE YUCJIO IPOLIEHTOB, MacIITao;
- omnepupoBaTh Ha 0a30BOM YypOBHE TMOHATHUAMHM: Jorapudm 4ucia,
TPUTOHOMETPHUYECKAsT OKPYKHOCTb, TIpajJyCHas Mepa yIJia, BEJIMYMHA YIJIa,
33JJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI'€HC ¥ KOTAaHT€HC YIJI0B, UMEIOLIUX POU3BOJIbHYIO BEIUUHHY;
- BBIMOJIHATh apuPMeTnyecKkue IEHCTBUS C LEIbIMA U PalUOHAIBHBIMU
YUCJIaMHu;
— BBINIOJIHATh ~ HECJIOKHBIE  MPEeoOpa3oBaHUsl  YUCIOBBIX  BBIPAKEHHU,
CoJiep KaIluX CTENIEHU YHUCEe, JIN00 KOPHU U3 YKCEe, TINOO0 JTorapudMbl YHCEIT;
- CpaBHUBATh pallMOHAIbHbIE YKCIa MEXKIY CO00i;
— OLICHUBATh M CPAaBHUBATh C PALMOHAIBHBIMHM YMCIAMU 3HAYEHUS LEIbIX
CTEIMEeHEW 4uces, KOPHEeW HaTypajdbHOU CTENEHU U3 4Yucell, JorapudMoB yuces B
IIPOCTBIX CITydasx;
- n300paxkaTh TOUKaMH Ha YHCIOBOW MPSIMOM LieJble MPAllMOHAIIBHBIC YK CIIa;
— M300pakaTh TOUKAMU HA YUCJIOBOW MPSIMOM 1LIEJIbIe CTENEHU YHCell, KOPHU
HATypaJbHOM CTETIEHU U3 YHCEll, JIOrapu(Mbl YUCEN B MPOCTHIX CIIydasx;
— BBITIOJIHATH HECJIOKHBIE MTPE0Opa30BaHU LENbIX U IPOOHO-PAIIMOHATIBHBIX
OYKBEHHBIX BBIPAKEHUII;
— BBIPQKATh B MPOCTEHIINX CIIyYasiX U3 paBEHCTBA OJHY MEPEMEHHYIO Yepe3
APYTHE,
— BBIYHCIIATh B TIPOCTHIX CIy4asX 3HAYEHUS YMCIOBBIX U OYKBEHHBIX
BBIPXEHHI, OCYIIECTBIISISI HEOOXOAUMBIE MMOACTAHOBKU U IIPeoOpa30BaHus;
- nu300paxkaTb CXEMaTHYECKH YroJ, BEJIMYMHA KOTOPOTO BBIPAKEHA B
rpangycax;
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— OIICHWBATh 3HAKM CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB.

B noBceHeBHOM ®KU3HU U MIPU U3YUYECHUH JIPYTUX YUYCOHBIX MPEIMETOB:

— BEITIOJTHATH BRIYUCIICHHS TIPU PEIICHUH 331249 MTPAKTUYECKOTO XapaKTepa;

— BHITIOJIHATh ~ TPAKTHYECKUE  pacuyeThl C  HUCIOJB30BAaHUEM  TIPHU
HEO0OXOMMOCTHU CITPAaBOYHBIX MAaTEPUATIOB U BBIUMCIUTEIBHBIX YCTPOUCTB;

— COOTHOCUTh  pEalbHble  BEJIMYMHBI,  XAPAKTEPUCTUKH  OOBEKTOB
OKPYXAIOIIEro MUPa C MX KOHKPETHBIMU YHCJIOBEIMU 3HAYCHUSIMH,

— WCITOJIb30BaTh METOABI OKPYTJICHUS, NPUOIKEHUS W TPUKUAKA TIPU
pelIeHUH MPAKTUYECKUX 3aa4 MOBCETHEBHON KU3HU

YpaBHeHMs U HEPABEHCTBA:

- pemath norapudmMudeckre ypapHeHus Buja log a (bx + ¢) = d u nmpocreiinme
HepaBeHCTBa Buja log a x <d;

— pemath TMoOKa3aTelibHble YypaBHEHHs, Bujpa abx+c= d (rme d MoxHO
MPEICTaBUTh B BUJIC CTETICHU C OCHOBAHUEM a) U MPOCTEHIINe HEPaBEHCTBA BUIA aX
<d (rme d MOKHO MIPEACTaBUTH B BUJIE CTEIIEHU C OCHOBAHUEM a);.

— MIPUBOJIUTH HECKOJILKO MIPUMEPOB KOpHEH MPOCTEHIIero
TPUTOHOMETPHUUECKOTO YPaBHEHHUS BUJIA: SIn X = a, COS X = a, tg X=a, ctg x =a, r7e a
— TabJIMYHOE 3HAYEHHE COOTBETCTBYIONIEH TPUTOHOMETPUUECKON (DYHKIIHH.

— B noBcenHeBHOM KU3HU U TIPU U3YUYCHUH JPYTUX MPEIMETOB:

— COCTABJISITh M pelIaTh yYPaBHEHHUS M CUCTEMbl YPaBHEHUW TPHU PEIICHUU
HECJIOKHBIX MPAKTUYECKHUX 3a]1a4

DOyHkuuu ¥ rpaduku:

— OnepupoBath Ha 0a30BOM YpOBHE MOHSATHUSMHU: 3aBHCHUMOCTb BEJIWYHH,
byHKIMS, apryMEHT W 3HaueHue (QYHKIMH, 00JIACTh ONMPECTICHUS] U MHOXXECTBO
3HauYeHUU (YHKIMM, rpaduK 3aBUCUMOCTH, rpaduk (QyHKUUH, HYIU (YHKLIHH,
MPOMEXYTKA 3HAKOMOCTOSHCTBA, BO3pAacTaHWE HA YHUCIOBOM TPOMEXKYTKE,
yObIBaHME Ha YHCIOBOM IPOMEKYTKE, HAMOOJbIICE W HAMMEHBIIEE 3HAUYCHHE
(GYHKIIMHA HAa YUCIIOBOM MTPOMEKYTKE, TTepHoandecKast PyHKITUS, TICPHO/T;

— omepupoBaTh Ha 0a30BOM ypOBHE TOHATUSMHU: TIpsiMas W oOpaTHas
MPOMOPIIMOHAILHOCTh ~ JIMHEWHAsi,  KBajgpaTH4Has, Jorapupmuyeckas W
MoKasaTeNIbHast PYHKITUU, TPUTOHOMETPUICCKHE (DYHKIIHH;

— pacno3HaBaTh TpaduKu 3JIeMEHTapHbIX (YHKLUMI: TpsiMOM U 00paTHOI
MPOMOPIIMOHAILHOCTH,  JIMHEHHOW,  KBaJpaTUYHOW, JOrapupMUUYECKOH W
MOKa3aTeIbHON (DYHKIIHMA, TPUTOHOMETPUUYECKUX (DYHKITHIA,

— COOTHOCUTH TpaduKH DJIEMEHTApHBIX (GYHKIMHA: MPSIMOW M OOpaTHOU
MPOTNOPIIMOHAIBHOCTH,  JIMHEHHOW,  KBaJPAaTUYHOM, JIOTapU(PMHUUECKOH |
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noKa3aTelnbHONM (QYHKIUI, TpUrOHOMETpHUeckux GyHKIU ¢ Qopmynamu,
KOTOPBIMU OHHM 3a/1aHbl;

— HaXoAWTh MO TrpaguKy NpUONMKEHHO 3HaYeHUs (PYHKUMU B 3aJaHHBIX
TOUKaX;

— ONpenensaTy Mo Tpapuky CBOMCTBA (YHKIUH (HYIH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXKYTKM MOHOTOHHOCTH, HAaWOOJIBIINE W HAWMEHBIINE
3HAYCHUS U T.IL.);

— CTPOUTHh JCKU3 TIpapuka (QYHKIHMH, YIAOBIECTBOPAIOIIECH IMPUBEICHHOMY
HaOOpy yCJHOBHH (MPOMEXKYTKH Bo3pacTaHUsi / yObIBaHUWs, 3HaUueHWE (DYHKIIMH B
3aJJaHHOU TOYKE, TOUYKU SKCTPEMYMOB H T.]1.).

B moBce1HEBHOM KM3HU U TP U3YUCHUH IPYTHX IPEIMETOB:

— OIpEeNEeNATh N0 IpaduKaM CBOMCTBA peabHBIX MPOLECCOB U 3aBUCUMOCTEN
(HanOosplIMEe U HAUMEHBLINE 3HAYEHMs, IPOMEXYTKH BO3pacTaHUsl U yObIBaHUS,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.1I1.);

— WHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTyalluu

Hauaja maTeMaTH4ecKOro aHAIM3a:

— OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSAMH: MPOU3BOJAHAS (DYHKUUU B
TOUYKe, KacaTelbHas K rpaduky (QyHKIMH, MPOU3BOAHAA (YHKIUH; OMPEACISATH
3HaYeHHE MPOU3BOJHON (YHKIMHM B TOYKE MO H300paKEHHIO KacaTelbHOU K
rpaduky, MpOBEJEHHOM B 3TOM TOUKE;

— pelaTh HECJIOXKHBIE 3a/1a4yd Ha MPUMEHEHHUE CBA3U MEXIY MPOMEXYyTKaMU
MOHOTOHHOCTM W TOYKaMH JKCTpeMyMa (YHKIMH, C OJHON CTOPOHBI, H
MPOMEXKYTKaMH 3HAKOIIOCTOSTHCTBA W HYJISIMH NPOU3BOIHON 3TON (QYHKIIUH — C
JPYTOH.

B moBceHEBHOM XKU3HU U TPU U3YYEHUH JPYTHX MPEIMETOB:

— MOJIB3YSICh TpadukamMu, CpaBHHBATh CKOPOCTH BO3pacTaHus (pocra,
MOBBILICHUSI, YBEIMUEHUS U T.I.) UIM CKOPOCTH YObIBaHHUSA (TaJ€HUS, CHUKEHUS,
YMEHBILICHUS U T.I1.) BEJIMYMH B pEaJIbHBIX MPOLIeccax;

— COOTHOCUTh TpaMKH peampbHBIX MPOIECCOB M 3aBUCUMOCTEH C WX
OTMMCAaHUSIMH, BKJIIOYAIOIIUMHU XapaKTEPUCTHKU CKOPOCTH HM3MEHEHHS (OBICTPBIN
pOCT, MJIABHOE MOHMXEHUE U T.I1.);

— UCIIOJIb30BaTh TpaUKHU peaNbHbIX IMPOLECCOB AJS PELICHUS HECIOXKHBIX
NPUKJIATHBIX 337a4, B TOM YHCIIE OIpenesss no rpaduky CKOpOCTh X0/1a Imporecca
— CraTucTKa ¥ TEOpHUS BEPOSATHOCTEH, JIOTMKA U KOMOHWHATOpHWKA:
OnepupoBath ~ Ha  0a30BOM  ypOBHE  OCHOBHBIMH  OMHCATEIbHBIMU
XapaKTEPUCTHKAMU YHUCJIOBOTO Habopa: cpemaHee apudMeTHYECKOoe, MeauaHa,
HauOobIlIee U HANMEHbIIEEe 3HAUCHUS;
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— ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: YacTOTa U BEPOSTHOCTH
COOBITUS, CIy4yallHbIH BBIOOp, OMBITEI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSMU;

— BBIYHCIIATH BEPOSTHOCTH COOBITHI HA OCHOBE I0/ICYETA YHCIIA UCXOIOB.

— B noBceTHEBHOM KU3HU U TPU U3YUYEHHUH JPYTUX MPEAMETOB:

— OLICHUBAaTh U CpPaBHUBATh B IPOCTBIX CIy4asX BEPOSTHOCTU COOBITUN B
pEabHOM )KU3HU;

— YUTaTh, CONOCTABIIATh, CPABHUBATh, NHTEPIPETUPOBATH B MPOCTHIX CIIydasiX
peasibHbIE JTaHHBIE, IPECTaBICHHbIE B BU/IE TAOJIUL, TUarpaMM, rpaukoB
IIpsiMble ¥ IVIOCKOCTH B NPOCTPAHCTBE, MHOIOIPAHHHMKH M KPYIJible TeJla:

- OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHAMU: TOUKA, IIpsiMasi, INIOCKOCTh B
IIPOCTPAHCTBE, NAPAILIEIBHOCTD U NEPIEHANKYIIPHOCTh NPSIMBIX U MJIOCKOCTEH;

— pacno3HaBaThb OCHOBHBIE BHABl MHOTOIPAHHHMKOB (MpU3Ma, MHPaAMUJA,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo);

- n300paxaTb H3ydaeMmble (QUIYypbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX
YEPTEKHBIX HHCTPYMEHTOB;

- nenarb (BBIHOCHBIE) IJIOCKME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

- U3BJIEKaTh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax,
MPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

— npuMeHsiTh  TeopeMmy  Iludaropa mnpu  BBIUMCIEHMHM  DJIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

- HaxoAUTh  O0BEMBI M  IUIOIIAJM  [OBEPXHOCTEH  MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM (HOPMYIL;

— pacno3HaBaTh OCHOBHBIE BHJBI T€J BpalleHus (KOHYyC, MWIMHID, chepa u
map);

- HaxoAuTh  O0OBEMBI M  IUIOMIAJM  TOBEPXHOCTEH  MpPOCTEHIINX
MHOTOTPaHHHUKOB U TEJI BPAIICHUS C IPUMEHEHUEM (pOopMyIL.

— B noBceHeBHOM ®U3HU U MTPU U3YUYEHHUH JPYTUX NPEIMETOB:

— COOTHOCHUTH a0CTPaKTHBIE T€OMETPUUECKUE MOHATHS U (DAKTHI C peabHBIMU
KU3HEHHBIMH 00bEKTaMU U CUTYaILUSIMU;

— UCIIOJIb30BaTh CBOWMCTBAa MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp st
pelIeHus] TUMIOBBIX 3a/1a4 MPAKTUYECKOTO COJIeP KaHUS;

— COOTHOCHUTH TUIOLIAAN MOBEPXHOCTEH TEJ OJIMHAKOBOU (POPMBI Pa3IU4YHOIO
pasmepa;

- COOTHOCUTBH O0BEMBI COCYI0B OIMHAKOBOI (POPMBI Pa3IMUHOTO pa3Mepa;
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— OLIEHMBaTh (OpMy MPABUIBHOIO MHOTOIPAaHHUKA TMOCIE CIUJIOB, CPE30B U
T.. (ONpeAeNaTh KOJMYECTBO BEPIIMH, pedep U TpaHel MOJyYEHHBIX
MHOTOIPAHHUKOB)

KoopanHaTel M BEKTOPBI:

- OmnepupoBarh Ha 0a30BOM YpOBHE MOHSITHEM JEKapTOBBI KOOPIMHATHI B
MIPOCTPAHCTBE;

— HAXOJIUTh KOOPJIMHATHI BEPIIKMH Ky0a U MPSIMOYTOJILHOTO Napalijiesienumneia
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1.4 Conep:xanne yueOHOM JUCITUTIIAHBI

BBenenune

Matematuka B  HaykKe, TEXHUKE, OKOHOMHKE, HWH(POPMAIMOHHBIX
TEXHOJOTHSIX W TPAKTHYECKOW JesTenbHOCTH. llenmm w 3amaum  w3ydeHUs
MaTeMaTuku mpu ocBoeHuu npodeccuii CI10.

AJI'EBPA

PasBuTHe NOHATHSA 0 YHUCIIC

[enpie u panmonanbHble yucia. JlelctBuTenbHble uncna. Ilpubausicennsie
svruucaenusi. Komnaexcunuvle uucna.

KopHu, crenenn u Jiorapupmbi

Kopuu n crenenu. KopHr HaTypanbHOI CTETIEHU U3 YKCIIA U UX CBOMCTBA.
CreneHM C palMOHAJbHBIMM  [OKa3aTensiMu, HUX cBoMcTrBa. (CreneHu C
NEUCTBUTENBLHEIMU NOKazaTeaMu. Ceoticmeéa cmenenu ¢ O0eucmeumenbhbim
nokazameinem.

Jlorapudm. Jlorapudm umnciaa. OCHOBHOE JTOTapU(DMHUUECKOE TOXKIAECCTBO.
JlecsTnunbie U HartypasibHble Jorapudmel. [IpaBuna nedictBuii ¢ sorapudmamu.
IIepexo1 K HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue ajaredOpamveckux BbIpaxkenmii. IIpeoOpazoBanue
palMOHAIBHBIX, UppalHOHATBHBIX CTETEHHBIX, MOKa3aTeIbHbIX 151
JoTapu(PMUYECKUX BBIPAKECHUIM.

IIpakTHUyeckune 3aHATHS

ApudmMernueckre ACUCTBUS HAJ YUCIAMH, HAXOXKICHHE MPUOIMHKCHHBIX
3HAUEHUW BEJIMYMH W  TOTPEIIHOCTEH  BBIUMCICHUN  (aOCOMIOTHON U
OTHOCHUTEJIHOW ), CPABHEHUE YMCIIOBBIX BHIPAYKECHUI.

Brruncnenue u cpaBHEHHE KOPHEN. BBITTOTHEHNE pacyETOB € paIMKaIaAMHU.
Pemienne wuppauvoHaIbHBIX YypaBHEHUU. HaxokneHue 3HA4YEHUNW CTEIEHEH C
pauuoHanbHbIMU  NOKazaTensiMu.  CpaBHeHue  creneHedd. [IpeoOpazoBanus
BBIPAKECHUH, COJIEPKAINUX CTENEHU. PellleHre noka3aTebHbIX YpaBHEHUM.
Pemenne npukinaaueix 3a1ad. Haxoxaenue 3naueHuit jorapudma mno
IIPOM3BOJILHOMY OCHOBaHMIO. [lepexos OT 0qHOro OCHOBAaHUS K IPYTrOMY.
Brruncnenne u cpaBaeHnue jgorapudmos. JlorapudmMupoBanue u MOTEHIIUPOBAHKE
BbIpakeHui. [[puOmKeHHbIe BEIYUCIICHUS U PEIICHUS PUKIIATHBIX 3a/1a4.
Pemienue norapupMuuecKux ypaBHEHUM.
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OcCHOBBI TPUTOHOMETPHH
OcHoOBHbDBIE IOHATHSA

PaI[I/IaHHaH MCpa yriia. BpaHIaTeJIBHOG JABHKCHHC. CI/IHYC, KOCHHYC, TAHI'CHC
N KOTAaHI'CHC YHCJIa.

OcHOBHbIE TPUTOHOMETPUYECKHUE TOKIECTBA

@opmynbel  npuBencHusA. Dopmynsl  cnoxkeHus. DopMynsl  yIBOCHUSA
Dopmynvl NOJIOBUHHO20 Yead.

IIpeoOpa3oBanus NPOCTEHINIMX TPUTOHOMETPUYECKUX BbIPAKEHUI

[TpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUH B
IIPOU3BECHUE U IIPOU3BEACHUS B CYMMY. Buipaosicenue mpucoHomMempuieckux
@yHKYUil uepes mansenc noI08UHHO20 apyMeHma.

OoOparHbie TpUroHomerpuyeckre GyHKuMu. ApKCHHYC, apKKOCUHYC,
apKTAHI'EHC.

Tpuronomerpuyeckne ypaBHeHUs1 1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKHUE YPaBHEHUS. Ilpocmeuwiue

MpU2OHOMempuyecKue HepaseHcmea.
IIpakTu4yeckue 3aHATHS

PanuanHbIli METOA U3MEPEHUS YIJIOB BPALLICHUS U CBA3b C TPAyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA, (DOPMYJIBI CIIOXKEHUSI, YJIBOCHUS,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEACHUE,
npeoOpa3oBaHUE TMPOU3BEICHUSI TPUTOHOMETPUYECKUX (YHKIUA B CyMMY.
[Ipocreimme TPUroHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.
OOpatrHbie TPUTOHOMETPUYECKUE (DYHKIINH: apKCUHYC, aPKKOCUHYC, apKTaHTE€HC.

DYHKINH, UX CBOHCTBA U rPpapuKn

@®ynknuu. OO6nacTh ONpeNeNeHUuss W MHOXXECTBO 3HAaueHUM; Tpaduk
GbyHKUIMU, TOCTpOoeHUE TpauKoB GYHKUUN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CBolicTBa byHkuum. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTD,
OTPAaHUYCHHOCTh, TEPUOAUYHOCTh. [IpOoMeXyTkM Bo3pacTaHusi U yObIBaHUS,
HamOoJIblIeE W HaUMEHbIIEe 3HA4YeHUs, TOYKH DJKcTpemyMa. ['paduueckas
uHTepnperanus. [Ipumepbl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B  pealbHBIX
mpoliieccax u siBJIeHUsX. Apudmerndeckue oneparuu Haj QyHkiusmu. CroxHas
bynkus (komnosuuus). [lonamue o nenpepvl@HoCcmU YHKYUU.

Ooparuble ¢Qyuknuu. Obracmv onpedenenuss u 001ACMb  3HAYEHULL

obpamuou gyuxyuu. I pagpux obpamnoii hynkyuu.
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Crenennble, Noka3arTe/ibHbIE, Jorapupmmuyeckue
U TPUTOHOMeTpHuYecKue PyHKuum.

OoOpaTHbIe TPUTOHOMETpUYecKHe PYHKIUH

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.
[IpeoOpazoBanus rpaduxoB. [lapamenpHbI TEPEHOC, CHMMETPHUS OTHOCUTEIIHHO
Ooceil KOOpAMHAT W CHMMETPHUSI OTHOCUTEIBHO Hayajla KOOPAMHAT, CUMMETpPHS
OTHOCHUTEJIBHO MPSMOM Y = X, pacTsyKEHUE U CKATUE BAOJb OCEH KOOPAUHAT.

IIpakTnyeckue 3aHATHS

[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B peajbHBIX IIPOLIECCAX U3
CMEXHbIX quctuminH. Onpenenenue ¢pyHkuuil. [loctpoenue u uyteHue rpagukos
bynkuumii. HWccnenoBanue ¢dynkuuu. CBONCTBA JIMHEHHOM, KBaJIpaTHYHOM,
KyCOYHO-JIMHEHMHOW W  ApoOHO-nMHEeiiHOW  (yHkumil. HemnpepsiBHble U
nepuoauyeckue GpyHkuuu. CBoilcTBa U rpauKu CHHYCa, KOCUHYCA, TAHI€HCA U
koTaHreHca. Ooparupie GyHKIMH U uX Tpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE
dbynkuuu. IlpeoOpazoBanusi rpaduka dyHKkuuu. ['apMoHHMUYEcKHEe KojaeOaHUs.
[Tpuxnagueie 3anaun. [lokasaTenbHble, JorapupMUIecKue, TPUTOHOMETPUUECKUE
YPaBHEHHUS U HEPABEHCMEA.

Hauajia maTeMaTHUyeCKOIo aHAIM3a

IMocaenoBareabnocTn. CrnocoObl 3aaHUsi M CBOWCTBA  YHMCJIOBBIX
MTOCJIEA0BATEIBLHOCTEN. llonamue 0 npeoene nocn1e008amenbHOCmu.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOC1e008ameNbHOCHU.
CymMmupoBaHue nociieJoBaTebHOCTEN. beckoHeuHo yObIBaroiias reoMmeTpudeckast
IPOTPECCHUS U €€ CyMMa.

IIpousBoanas. [lonsTue o Mpou3BOAHON (PYHKIIUHU, €€ TEOMETPUUECKHUIN U
bu3ndeckuil CMbICI. YpaBHEHUE KacaTeabHOU K Tpaduky pyukiuu. [IponsBoanbie
CyMMBbI, pa3HOCTH, MNpou3BeAcHUs, 4acTHble. [IpoW3BOIHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIMH. [[puMeHeHne Mpou3BOIHOM K UCCIEAOBAHUIO PYHKIIUN U
MOCTPOCHUIO TpadukoB. [IlpouszeooHvie obOpamHOU @YHKYUU U KOMHO3UYUU
@dyukyuu.

[Ipumepsl HCTTOIB30BaHUS TPOU3BOAHOM ISl HAXOXKIACHHS HAWTYUIIErO PEIUICHUS B
MPUKIAAHBIX 3a/7adax. Bropas nmpou3BojHasi, €€ TeOMETPUUECCKUN U (HU3HUCCKUI
cMmbIci. Haxoxaenue ckopocTu AJis mporiecca, 3a1aHHoro GopmMyIioi u rpadukom.

IlepBooOpa3nasi u uHTerpaJ. [I[pumenenue onpeaeneHHOro HHTErpaia 1Jis
HaxXO0XKJICHUS IJI0ILAIA KPUBOJIMHENHOM Tparneuuy. dopmyna
Herorona—JleitObnuna. [Ipumepsl npuMeHeHusI HHTErpajia B GU3UKE U T€OMETPHHU.
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Ilpakmuueckue 3anamus
Uucnosas mocienoBaTeabHOCTh, CIOCOOBI €€ 3a/JaHusl, BEIUUCICHUS YICHOB

nocienoBatenbHocT. [lpenen mocnenoBaTenbHOCTU. beckoHeuHO yObIBaromas
r€OMETPUYECKAS POTPECCUSL.
[Ipon3BoaHAsA: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.
VYpaBHeHue  KacatenbHOM B obmem Bume. IlpaBunma u  dopMyisl
muddepeHIMpoBaHys, TaOMUIa MPOU3BOAHBIX  BJIEMEHTAPHBIX  (PYHKIIMA.
HccnenoBanue QyHKIMUA ¢ TOMOIIbIO Tpou3BoAHON. Haxoxaenne HaubombIero,
HAaMMEHBIIIETO 3HAYEHUS M SKCTPEMAJIbHBIX 3HAUCHUHN PYHKIUU.
HNuterpan u mnepBooOpasHas. Teopema Heriorona—JleitOuuma. IIpumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BEJTMUYMH U TUIOIIA/IEH.

YpaBHeHUsI 1 HEPABEHCTBA

YpaBHeHHMsI M CUCTeMbl ypaBHeHMH. PannoHanbHbIE, MPpALMOHAIBHBIE,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCMIBHOCTE ypaBHEHHM, HEPABEHCTB, CUCTEM.
OcCHOBHBIE ITPUEMBI UX PELICHUS (pa3JIoKEHUE HA MHOXKHUTEIM, BBEICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpapuuecKuil METON).

HepaBencrBa. PannoHaibHbIE, UWppalMOHAIbHBIC, IIOKA3aTCJIbHBIE W
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

HUcnoab3oBanue CcBOMCTB M TrpagukoB (yHKUMHA NpH PeLICHUH
YPaBHEeHUil U HepaBeHCTB. Meto unTepBanos. M300paxeHue Ha KOOPAUHATHON
IIJIOCKOCTY MHOYKECTBA PEIICHUN YPaBHEHNI U HEPABEHCTB C JBYMs IIEPEMEHHBIMU
U UX CUCTEM.

IIpuknagnbie 3a1a4u

[IpyuMeHeHne MaTEeMaTHYECKUX METONOB Ul PELICHUs COAEp KaTEIbHBIX
3a/1a4y U3 pa3IuvHbIX 001acTel HAyKH U MPAKTHUKHU.
WNHTtepniperanus pe3ynbraTa, y4eT peaabHbIX OTPAHUYEHU .

IpakTuyeckue 3aHATHS

Kopnu ypaBuennii. PaHocuiibHOCTh ypaBHeHMil. [Ipeobpa3oBanue
ypaBHeHH1. OCHOBHBIE ITPUEMBI PENICHUS ypaBHEHH. Penienue cucrem
ypaBHeHU#. Vicnonb30BaHue CBOMCTB U TpadUKOB QYHKITUHN IS PEIICHUS
YPaBHEHUM U HEPABEHCTB.

KOMﬁI/IHaT’OpI/IKa, CTaTUCTHKA U Teopust BepOﬂIHOCIEﬁ

DJIeMEHThI KOMOMHATOPUKH

OCHOBHBIC  TIOHATHS KOM6I/IHaTOpI/IKI/I. 38,,[[8,111/1 Ha 1O0ACYET 4YHCIa
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pa3MelIeHni, epecTaHOBOK, coueTaHuil. Perenne 3agau Ha nepe®op BapHaHTOB.
®opmyna Ounoma Herotona. CpolicTBa OWHOMHUHAJIBHBIX KO3(PPUIUEHTOB.
Tpeyronbauk [Tackans.

JIeMEHTbI TEOPUH BEPOSITHOCTEM

CoObITHE, BEPOATHOCTD COOBITHSA, CIOKEHUE M YMHOXEHHE BEPOSATHOCTEH.
llonusmue o nezasucumocmu cobvimuti. /[uckpemnas cay4anas 6eIUdUna, 3aKOH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CLYYAUHOU GeTUUUNDL.
Ilonusmue o 3axone 6onbuUX Yuce.

JJ1IeMeHThbl MaTeMaTHYeCKOM CTATUCTUKH

[IpencraBnenne naHHBIX (TAOJIUIBI, TUATPAMMBbl, TpaQUKH), eeHepalbHAs
COBOKYNHOCM®b, 6blOOpKA, CpedHee apupmemuyeckoe, meouaua. I[lonamue o
3a0auax Mamemamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6epoamHOCHHbIX MEMOO08.
IIpakTyeckue 3aHATHS

HcTtopust pazBuTrsi KOMOMHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKU U
UX pOJb B pa3UYHBIX cepax dYenoBeueckou >xkuzHeaesTenbHOcTU. [IpaBuia
KOMOMHATOpUKHU. PernieHne KOMOMHATOPHBIX 3adad. Pa3mernieHus, coyeTaHUs U
nepectaHoBkU. bunoMm HerotoHa u tpeyronpuuk [lackans. [Ipuknaassie 3aqauu.
Kiraccuueckoe omnpenesieHHMeE BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEHM, TEOpeMa O
CyMME€ BEpOsATHOCTEW. Bpruncienne BeposTHocTer. IlpuknagHeie 3amaym.
[IpencraBnenne YMCIOBBIX JaHHBIX. [[pUKIagHbIC 3a0a4U.

I'eomerpus

IIpsiMble U IWIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHue AByX NPsSMBIX B IpocTpaHcTBe. [lapannensHocTh
npssMon u 1iockoctu. llapamnensHOCTh IUIOCKOCTEW. IlepneHauKyISIPHOCTD
IPSAMOM U IUIOCKOCTH. lleprneHauKyiisip U HakJIOHHasA. YTOJ MEXIy IpAMON U
TUIOCKOCTBIO. JIByrpanHbIit yroJ. Yron MEXKITY TUIOCKOCTSIMM.
[lepneHAUKyYISAPHOCTD IBYX INIOCKOCTEN.

['eomeTpuyeckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MapajuleNIbHBIA  MEpPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapamenbHoe  mpoeKTHpoBaHuE. [llowadb  OpmMO2OHANLHOU — NPOEKYUU.
N300paxeHne npocTpaHCTBEHHBIX (Uryp.

MHoOrorpaHHuKH
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Bepmmnsl, peOpa, rpanu MHOTOTpaHHUKA. Pazsepmka. Muozozpannvie yenul.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.
[Tpusma. IIpsmas u naxronnasa npusMma. [lpaBunbaasa npusma. [lapamenenumnesn.
Ky6. Ilupamuna. [IpaBunbsHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
CumMmMeTpuu B KyOe, B apaienenumnese, B mpusme u nupamuae. Ceuenus xyoa,
npu3Mbl U iupamubl. [IpeacrapieHue o npaBUIbHBIX MHOTOTPAaHHUKAX
(Terpasape, KyOe, OKTadIpe, NOACKAdAPE U UKOCAIIPE).

Tejia 1 NOBEPXHOCTH BpPallleHUA

[Hunuuap u konyc. YceueHHbI koHyc. OCHOBaHuUE, BHICOTA, OOKOBas
MOBEPXHOCTh, 00pa3yroias, pazsepTka. OceBble CEYCHUS U CEUCHHUS,
napayuienbHbie ocHoBaHuto. [llap u cdepa, ux ceuenus. KacarenbHasi IIIOCKOCTb K

cepe.
N3mepenust B reoMmeTpun

O0bem u ero usmepenue. MurerpanbHas popmyna oobema. @opMyIibl
o0beMa Ky0a, MpSAMOYTOIbHOr0 NapajuiesieuIe1a, IpU3Mbl, TUIUHAPA. DOpMyIbl
o0bemMa nupamuabl 1 KoHyca. @opMyJibl IJIOMAAN TOBEPXHOCTEN IWIMHIPA U
koHyca. ®opmynel 00beMa 11apa u Tioaan cepsl.

[Tomo6ue Ten. OTHOIIECHHMS TUIOIAIeH TOBEPXHOCTEN U 00BEMOB MOT0OHBIX TE.

KoopanHaTsl H BEeKTOPHI

[IpsimoyrosibHast (IekapToBa) CHUCTEMa KOOPJMHAT B IPOCTPAHCTBE.
dopmysia pacCTOSHUS MEXIY JIBYMsSI TOUKaMHU. YpaBHEHUSI CPephl, niockocmu u
nPSAMOU.

Bekropel. Moayns BekTopa. PaBeHcTBO BeKTOpoB. (CJOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasmoxkeHue BEKTOpa MO HalpaBICHUSAM. YTOI
Mexay aByMsa Bektopamu. [Ipoexkumss BekTtopa Ha ock. KoopawHatel BekTOpa.
CkansipHoe NpOU3BEICHUE BEKTOPOB.
Hcnonb3oBaHWEe KOOPAMHAT W BEKTOPOB IMPU PEIICHUHM MATEMAaTHUYECKUX U
MPUKJIAHBIX 33/1a4.

IpakTuyeckue 3aHATHS

[Ipu3Haky B3aMMHOIO PACHOJIOKEHUS MPAMBIX. YTOI MEXKIYy IPSMBIMU.
B3auMHOe pacnionokeHue npsiMbIX U INIOCKOCTEN. [leprieHnuKyssp 1 HaKJIOHHAs K
IUIOCKOCTH. YTOJ MEXAYy IMpAMOM M IUJIOCKOCTBIO. TeopeMbl O B3aMMHOM
pACOJIOKEHUH MPSIMOM U TIOCKOCTH. TeopeMa 0 Tpex NepneHIuKyIsipax.
[Ipyu3Haky U CBOMCTBA MTAPAJUICIIBHBIX U EPIECHIUKYIAPHBIX IIJIOCKOCTEN.

Paccrosinue ot TOuku J0 IINIOCKOCTH, OT HpHMOﬁ A0 IMIIOCKOCTH, paCCTOAHNUEC MCKIAY
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IJIOCKOCTSAMM, MEXKIY CKPEIIMBAIOIIUMUCSA NPSIMBIMHA, MEXIY HPOU3BOJIBHBIMHU
dburypamu B poCTPaHCTBE.

[TapannenpbHOE TPOCKTUPOBAHME M €ro CBOHCTBA. Teopema o0 niowaou
OPMO2OHANLHOU — NPOEeKYUuU  MHO20Y20/bHUKA.  B3anMHOE  pacroyioKEeHHE
IIPOCTPAHCTBEHHBIX (PUTYD.

Pa3nuunble BuAbpl MHOrorpaHHukoB. Mx wu3zo0Opaxenus. CedeHHs, pa3BEPTKU
MHOTOrpaHHuKOB. [Inomaae moBepxHocTH. Buasl cuMMETpud B HPOCTPAHCTBE.
CuMmMmeTpus Tell BpAlleHHsT W MHOTOTPAHHUKOB. BpluncieHue momaned u
00BEMOB.

Bexkropsl. JleiicTBus ¢ BeKTOpaMmH. JlekapToBa cuctemMa KOOpAUHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKpYKHOCTH, CQepbl, MIOCKOCTU. PaccrosiHME MEXIy TOYKaMHU.
JlelicTBusl ¢ BEKTOpamu, 3aJaHHBIMH KoopauHaTaMu. CKalsipHOE IPOU3BEACHUE
BEKTOPOB. BEekTOpHOE ypaBHEHUE NMPSIMOM U IUIOCKOCTH. VICIIonp30BaHNE BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHMU.

Jns BHEayIWTOPHBIX 3aHATHM CTYJEHTAM HapsAgy C pEIIeHHEM 3axad |
BBIIIOJIHEHU ~ NPAKTUYECKUX  3aJaHUH MOHO IPEIJIOKATh  TEMBI
UCCIIEIOBATENBCKUX U peepaTUBHBIX pabOT, B KOTOPHIX BMECTO CEPHUI OTAEIbHBIX
MEJKUX 3aJa4 U YHPaXHEHUHM NpeljiararoTcs COKETHBIE 3a/laHusi, TPeOyrolue
JUTUTEJIbHON padOThI B paMKax OJHOW MAaTEMaTUYECKOM CUTYaIIMU. DTU TEMbI MOTYT
ObITh KaK MHJMBHUAYaJIbHBIMHU 33a/IaHUSIMHU, TaK U TPYNIOBBIMH ISl COBMECTHOTO
BBITIOJTHEHNS UCCIIEIOBAHUSI.

Tembl pedepaToB (TI0KIa10B), MHAMBUIYAJIBLHBIX POEKTOB

* HenpepoiBHbIE 1po0H.

* IIpuMeHeHHE CIOKHBIX NIPOLEHTOB B )KOHOMHUUYECKUX pPAcUeTaXx.
 [lapamienbHOE MPOEKTUPOBAHUE.

» CpenHue 3HAYEHUS U UX TPUMEHEHUE B CTATUCTHUKE.

* BekTopHoe 3aaHue NpAMbIX U MJIOCKOCTEN B TPOCTPAHCTBE.

* CroxeHue rapMOHUYECKHUX KOJIeOaHU.

* I'padmueckoe pelieHrne ypaBHEHUI 1 HEPABEHCTB.
 [IpaBuWibHbBIC U MOTYNPABUIBHBIE MHOTOTPAHHUKH.

« KoHnueckue ceueHus U X MPUMEHEHUE B TEXHHKE.

 Tlonstue nuddepennmana u ero MPUIOKEHUSI.

* (CxeMbl NOBTOPHBIX UCIBITAaHUN bepHyiu.

* HccnenoBanue ypaBHEHUN U HEPABEHCTB C IMAPAMETPOM.

» ['eomeTrpuueckue GopMbI B UCKYCCTBE.

* 3ajgayn MexaHuueckoro npoucxoxaeHus. (I'eomerpusa macc, sKkCTpeMasbHbIe
3a/1a4M)
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MOI[CJ'H/IpOBaHI/Ie 3BC3A49aThIX MHOT'OI'PAHHHUKOB
MOI[GJ'II/IpOBaHHe 9KOJIOTHYCCKUX ITPOHCCCOB.

* Bupycsl u 6akrepun. (I'eomerpuyeckas popma, pacrnonokeHre B IPOCTPAHCTBE,
POCT YHCIICHHOCTH. )

dunaHcoBag MaTeMaTHUKa.

Yeprexu, GUrypsl, IMHUU U MATEMAaTHYECKHE PACUEThl B KPOMKE U IIUTHE.

PrucyHKM Ha KOOPAMHATHOU INIOCKOCTH
MeTob1 TOcTpoeHUs TPaUKOB YPaBHEHUN U COOTBETCTBHIMA
OyHKIIMOHAIBHO-TpaUUECKUil MOX0/] K PEIICHHUIO 3a/1a4
Marunueckue KkBagpaTsl
Codusmbl U apagoKChl
[TocTpoeHune mI0CKUX KPUBBIX B MOJIAPHBIX KOOPAUHATAX
MaTteMaTnyeckrue XapakTEpUCTHKU ETUIIETCKUX MUPAMHU/T
MartemaTH4eCcKHe TOI0BOJIOMKN U KPOCCBOPBI
Heckonbko criocoboB noka3arenbcTBa Teopemsl [Tudaropa
Bunbl 3a1a4 Ha TOTHYECKOE MBIIIJIEHUE
[Ipsimas u oOpaTHas onepanvu B MaTeMaTHKe
Pemenue normueckux 3aaad
Enunbie 3aKk0HBI MATEMATHKY, UICKYCCTBA U TIPUPOABI
MaremaTuka 1 3aKOHBI KPACOTBI
MaremMatuka BOKpYT Hac
Hcnonp30BaHne opuramu B )KU3HU YEJIOBEKA
Jluneiinas GyHKIMS B MaTEMaTUKe U (PU3UKe
M cKyccTBO COCTaBIATh YPABHEHHS.
Tpeyronbauk [Tackans.
BekTop B Marematuke u Gpu3HKe.
MaremaTtuka u copt
DnaunTUYecKas Kpunrorpadus U 3JUTUNTUYECKHE KPUBBIE
Apudmerrueckas ¥ reoMeTpruuecKasi Iporpeccuu

Apxumesn - BeTu4aiimii IpeBHETPEUSCKU MaTeMaTHK, (PU3UK U UHKEHED

BricTphiii cueT 0e3 KanbKyIsITopa

Bennkne MaTeMaTUKU APEBHOCTH

['paduxu BoKpyT HaAC

JKuBas npupona u cuMMeTpus

Kuzup K.@. ['aycca u ero poiap B MaTeEMaTUKE

Korna nosiBUIIMCH OTpULIATENIBHBIEC YUCTIA

KpenuTsl 1 IpOLIEHTHI B KU3HU COBPEMEHHOIO YEJIOBEKA
Mertonp! pereHns: CUCTEM ypaBHEHUIN

MHoOrorpaHHuKM BOKPYT Hac
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[Tapabona u mapaboiyecKkre aHTCHHBI

[TapaGoua, rurep6oia, SJUTUIIC

[Tupamubl - camble COBEPIIICHHBIE COOPY>KEHUS B MUPE

[Tono6ue TpeyroJbHUKOB B pEUICHUU 3a]]a4 U I0Ka3aTelIbCTBE TEOPEM
[Too6ue TpeyroabHUKOB B PEIICHUU 33714 U JOKa3aTeIbCTBE TEOPEM
[Tonsitue "npobu". Mcropust nuzydeHus

[locTpoeHue ceyeHnii MHOTOTPaHHUKOB

[Ipoekt "brogxer ceMbu"

HepaBeHcTBa 1 METO/IBI UX PEIICHUS.
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2. TemaTudeckmii njiaH o01eodpa3oBaTeIbHON YueOHOI

AUCIHHUILIHHBI

OY .04 MaremaTnka

MakcumanbHas yqe6Ha51 Harpy3ka o6yqa}oumxc5{ COCTaBJISAICT:

no npodeccun CIIO 43.01.09

IToBap, xoHmuTep,

npoduis — 228 yacoB, BKIIIOYas MpakTUyecKkue 3ausatus (974ac.).

Ne Tembl HanmeHnoBaHue pa3zienoB U TeM KonunuecTBo yacos
ayJAUTOPHON HAarpy3ku
Bcero IIpakTHueckue
u
nabopaTopHbIe
paboThI
Beenenue 2 0
1 Pa3znen: Pa3BuTHE NOHATHS 0 YMCIE 10 6
1.1 Tema: Pa3BuTue nonsaTus o ymucie 10 6
2 Pa3znen: Kophu, crenenu u jorapugmsl 24 13
2.1 Tema: Kopnu, crenenu 11 7
2.2 Tema: Jlorapudm. Jlorapudm uncna 9
2.3 Tema:  IIpeoOpazoBanme  anreOpandecKux 4 1
BbIpQ)KEHU I
3 Paznen: IIpsiMble HW MJIOCKOCTH B 20 9
MPOCTPAHCTBE
3.1 | Tema: IlpsiMble U TUTOCKOCTH B IPOCTPAHCTBE 20 9
4 Paznen: KomOunaTopuka 12 6
4.1 | Tema: KomOunaTopmka 12 6
5 Paznen: KoopamHaTbl M BEKTOPHI 16 8
5.1 | Tema: KoopanHatThl U BEKTOPHI 16 8
6 Pa3nesn: OCHOBBI TPUTOHOMETPHH 25 9
6.1 | Tema: OcHOBHbIE TOHSTHUS 5 2
6.2 | Tema: OcHOBHbBIE TPUTOHOMETPUYECKUE 5 5
TOKJIECTBA

6.3 | Tema: [IpeoOpazoBanue MPOCTEHIIINX 4 1
TPUTOHOMETPHUYECKUX BBIPAKEHUIM

6.4 | Tema: TpuroHoMeTpu4eckne ypaBHCHHS H 11 4
HEpaBEHCTBA

7 Pa3nesn: ®yHKkumuu U rpadpuku 25 12
7.1 | Tema: @yHKIIMHU UX CBOMCTBA U TrpaduKH 16 8
7.2 | Tema: Crenennsle, noka3aTeJbHbIE,

JorapupMUUECKue W  TPUTOHOMETPUYECKHE 10 4
¢ynkuuu. OOpaTHble TPUTOHOMETPHYECKHE
GyHKIIH.

8 Pa3nesi: MHOTOrpaHHUKH M KpPYIJible TeJa 25 5
8.1 | Tema: MHOTOTrpaHHUKH 11 2
8.2 | Tema: Tena u mOBEpXHOCTH BpaIlIEHUS 5 1
8.3 | Tema: M3mepeHus B reOMETpHH 9 2

9 Paznen: Hauajia MaTeMaTHYeCcKOr0 aHAJIN3A 39 19
9.1 | Tema: Hauana MareMaTH4eCKOrO aHAIH3a 27 11

CCTCCTBCHHO - HAYYHOI'O
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9.2 | Tema: UnTerpan u ero npuMeHEHUE 12 8

10 | Pa3pmes: DjieMeHThI TeOPUM BEPOSITHOCTEH M 12 5
MATEeMATHYECKOH CTATHCTUKH

10.1 | Tema: DneMeHTHl TEOpPUHM BEPOSTHOCTEH U 12 5

MaTeMaTHYECKOM CTaTUCTUKHU

11 | Pa3ges: YpaBHeHHs H HEPaBEeHCTBA 18 S

11.1 | Tema: YpaBHEHHS M CUCTEMbI YpaBHEHUI 18 5

NTOI'O 228 97
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3.XapakTepucTuKa OCHOBHBIX BU/J0B YU4€OHOM 1eATeJIbHOCTH

00yJaromuxcs
Conep:kanue o0yueHust XapakTepucTuka OCHOBHBIX BH/I0B
AeSITeIbHOCTUH CTYJEHTOB (HA YPOBHEe y4eOHBIX
JeiicTBUiIl)

BBenenue O3HakoMJIEHUE C POJbI0O MaTEMaTUKH B HayKe, TEXHUKE,
HKOHOMUKE, UHPOPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTUYECKOU
nesaTenbHOCTH. O3HaKOMIIEHHE C LIETISIMU U 3aJja4aMK U3Y4CHUS
MareMaTuku npu  ocBoeHuH  mpodeccuit  CIIO wm
cneruanpHocteit CI10

AJITEBPA

Pa3Burtue Bremonnenne apudmernyeckux AEMCTBHIM HaJl YUCIAMU,

NMOHATHUSA O YUCJIEC

coueTasi yCTHbIE U TUCbMEHHbIE TIPUEMBI.
Haxoxnenue  npuOMDKEHHBIX  3HAUYEHUH  BENMYMH U
MOTPEITHOCTEH BBIYHMCIICHUM (aOCOMIOTHON U OTHOCUTEIHHOM);
CPaBHEHME YHMCIIOBBIX BBIPAKCHHIA.

Haxoxnenue ommbok B npeoOpa3oBaHUSIX M BBIYUCICHUSX
(OTHOCHUTCS KO BCEM IMIYHKTaM MPOrPaMMBI)

Kopnu, CTeIleHH,
JOrapu(pMbI

O3HakoOMJIEHHE C MOHATHEM KOpHA N-i CTENeHH, CBOMCTBaMHU
pasvKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.
@OopMyYJIMPOBAHUE OIPEICICHUSI KOPHS M CBOMCTB KOPHEM.
Bbruncnenue M cpaBHEHUE KOPHEH, BBINOIHEHHUE IPUKHUIKU
3HaueHust KopHs. [IpeoOpazoBaHue YHCIOBBIX UM OYKBEHHBIX
BBIPAXCHU, COAEPIKAILUX PATUKAIIbI.

BrimonHenue pacueToB 1o popMyiiaM, CoAEpKAIUM paaUKabl,
OCYILIECTBJISII HEOOXOAUMBIE MOJICTAHOBKU U MPEOOpa3OBaHMUS.
OmnpeneneHne paBHOCWIBHOCTH BBIPAXKEHUH C pajuKalaMH.
Pelenre uppaloHaIbHBIX YPABHEHUN.

O3HakOMJIEHHME C TIOHSATHUEM CTENEeHU C JIEHCTBUTEIIbHBIM
[IOKa3aTEJIEM.

Haxoxnenne  3HaueHui CTEIICHH, UCIIONB3ys  IpU
HE00XO0/IMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA.

3anucbIBaHUE KOpHS N-U CTENIEHU B BUJIE CTENEHU C JIPOOHBIM
MOKa3aTeieM U Hao0OopoT.

@opMyJIMpOBaHNE CBOWCTB CTENEHEN. BpIuncieHne cTenenen ¢
palMOHAIbHBIM  IIOKA3aTeJIeM,  BBIIOJHEHHE  NPUKUAKU
3HAYEHHUsI CTETICHU, CPABHEHUE CTETICHEM.

[TIpeoOpa3oBanue 4YHCIOBBIX U OYKBEHHBIX BBIPAKEHHIA,
CoepXKalluxX CTENEeHHW, NpUMEHsA CBOMCTBA. Pemenue
[IOKa3aTeJIbHBIX YPaBHEHUM.

O3HakoMJIEHUE C TPUMEHEHHEM KOPHEM M CTEeNeHEed IIpu
BBIYMCIICHUU CPEAHUX, JCIICHUH OTPE3KA B «30JI0TOM CEUCHUM.
Pemenne mpukiagHeIX 3a/1a4 Ha CJI0KHBIE TPOLIEHTHI

IIpeodpa3oBanmne ajre-
OpanyecKux
BbIPAKEHU I

Beimonnenue mnpeoOpa3oBaHuil BBIPAKEHUH, NPUMEHEHHUE
(dbopmyI1, CBSI3aHHBIX CO CBOMCTBAMHU CTENIEHEH U JIOTapu(MOB.
Omnpenenenue obnactu JOTTYCTUMBIX 3HAYEHUI
JIOTapUPMHIECKOTO BBIpKCHUSI. Pemenne
JorapupMHUECKUX YpaBHEHUIN

OCHOBbBI TPUTTOHOMETPHUU

OcHOBHBIC TOHATUSA

‘ M3yueHnue paiMaHHOro METOJa U3MEPEHHUs YIJIOB BpalCHUS
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U WX CBSI3M C TpamaycHOil Mepoil. M3o0paxkeHue yrioB
BpalICHUA Ha OKPYKHOCTHU, COOTHCCCHUC BCIIMYMUHLI YIJia C
ero pacrnoyiokeHueM. QDopMyIHUpOBaHUE  OINpeAeTIeHUI
TPUTOHOMETPUUYECKUX (YHKIMIA JUIsI YIJIOB TIOBOPOTa M
OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA U OObSICHEHHE
UX B3aMMOCBA3U

OcHoBHbBIE
TPUTOHOMeE-
TpUYeCKHe
TOKIeCTBA

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPHYECKHX TOXKIECTB IS
BBIUMCIICHUS 3HAYCHHA TPUTOHOMETPUYECKHX (YHKIUH I10
OTHOM U3 HHUX

IIpeo6pa3zoBanusi mpo- | FI3ydeHne OCHOBHBIX (OPMYJI TPUTOHOMETPHU: (POPMYJIBI

cTeimux CJIOKEHH, YABOCHMUA, npeoOpa3oBaHus CYMMBI

TPUTOHOMETPUYECKHX | TPUTOHOMETPUYECKUX  (YHKIMH B NpOMU3BENEHUE U

BbIPasKeHU I IIPOU3BENECHUS B CYMMYy W IPUMEHEHUE IPU BBIUYHUCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAKECHMS M YIPOILLUECHHUS
ero.

O3HakOMJIECHME CO CBOWCTBaMU CHMMETPUM TOYEK Ha
€IMHUYHOW OKpPY)KHOCTM W IpPUMEHEHHE HuX i1 BBIBOJA
dbopMmyn npuBeICHUS

IIpocreiimme Pemenne mo ¢dopmynaMm W TPUTOHOMETPHYECKOMY KpPYTY

TPHUIOHO- IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

MeTpHYeCKHe [lpumeHenne  OOMIMX  METOJNOB  pEIICHUS  ypaBHEHHUH

YPaBHEHHS " (mpuBeneHNe K JIMHEHHOMY, KBaJpaTHOMY, METO/ PA3JI0KEHUS

Hepaseencmea HAa MHOXWUTENM, 3aMEHbl IIEPEMEHHOH) IMpU  pelIeHUn
TPUTOHOMETPUYECKUX YPABHEHHMN. YMEHHE OTMeYaTh Ha Kpyre
pelIeHns TPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Apkcunyc, O3HaKkoOMJIEHHE C MOHATUEM OOpPATHBIX TPUTOHOMETPUUYECKHX

APKKOCHHYC, GbyHKIUi.

APKTAHI€HC YHCJIa N3yuenue OIpeaeIcHUuN apKCHHYCa, apKKOCHHYCA,
apKTaHreHca 4ucia, GopMyJIHpOBaHHE HX, M300paKeHUE Ha
€IMHUYHOW OKPYXXHOCTH, NPUMEHEHHE IIPU PEIICHUU
ypaBHEHUU

®YHKIMHU, UX CBOMCTBA U TPA®UKH

DYyHKIHH. O3HakoMJIeHME C TIOHATHEM I[E€PEMEHHOH, MpuUMepaMu

ITonsiTue 0 | 3aBUCUMOCTEN MEX]ly IEPEMEHHBIMHU.

HeNpepbIBHOCTH O3HakoMJIeHME C  TOHSATHEM  Trpaduka, OIpeaeseHue

pynxun HNPUHAAIEKHOCTH TOUKH rpaduky GyHkiuu. OnpeaeneHue o
dbopmyne mpocTelmield 3aBUCUMOCTH, BHAAa €€ Tpaduka.
Beipaxxenue no ¢popmyie oJHON EpEMEHHOM Yepe3 ApyrHe.
O3zHakomieHue ¢ ompeneneHueM GyHKIUH, GopMyIupoBaHUE
ero. HaxoxxaeHue obiacTu onpeneneHuss 1 001acT 3HAUYCHUN
byHKINA

CpoiictBa  (yHknuu. | O3HaKOMIJIEHUE C TPUMEpaMU (PYHKIIMOHABHBIX 3aBUCUMOCTEH

I'paduyeckasi uHTEp- | B pealbHBIX IIpolleCCax U3  CMEKHBIX  JIUCHHILIVH.

nperanusi. [Ipumepsr | O3HaKOMIIEHME C  JIOKa3aTeJIbHBIMU  PACCYKICHUSIMU

(PYHKIHMOHAJBHBIX 3a- | HEKOTOPbIX CBOWCTB JMHEMHONM W KBaJIpaTUYHOW (QYHKIMIA,

BHCHMOCTeM B | IPOBEJICHUE HCCIIECIOBAHUS JIMHEWHON, KYCOYHO-JIMHEHHOM,

PC€AJbHBIX MMpoLHeccax u
ABJICHUAX

JIpOOHO-TMHEWHON M KBaJApaTUYHON (DYHKIUH, TOCTPOCHHE UX
rpa¢pukoB. IloctpoeHne u uyTeHue rpadukoB GYHKIUH.
UccnenoBanue GyHKINN.

CocraBnenue BUA0B (DYHKIMI 110 TaHHOMY YCIIOBHIO, pEIlICHUE
3a/1ay Ha SKCTpeMyM. BrimonHeHne npeoOpa3oBaHmii rpaduka
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byHKIUHA

Oo0paTHble pyHKIMH

W3zyuenue nouamus obpamuoti (hynkyuu, ONpeaeacHue BUIa U
nocmpoeHnue epaguxa oopamuou YyHKyuu, HAXodNcoeHue ee
obracmu onpeodenenuss u obaacmu 3Hawenui. IlpuMmeHeHHe
CBOMCTB (DYHKITMH MPHU UCCIICIOBAHUM YPaBHCHUM M PEUICHUU
3aja4 Ha SKCTpeMyM. O3HAaKOMIIEHHE C TIOHSITHEM CIIOXKHOMN

byHKIUH

CreneHHble, MOKa3a-
TeJIbHbIE,
Jorapupmuyeckue u
TPHUTOHOMeE-
TpU4Yeckre (PYyHKIMH.
OopaTHble
TPUTOHOMe-
Tpruyeckue pyHKIUun

Bbruucnenue 3HaueHuil (yHKIMHA 1O 3HAYCHHUIO apTyMEHTa.
OnpezneneHue IMOJOXKEHUsT TOYKM Ha rpapuke IO ee
KOOpJAWHATaM U Ha00O0poT.

Hcnonp3oBanne CBONCTB (YHKIMK JUIsl CPAaBHEHUS 3HAYCHHMA
creneneit u norapudmos. [locrpoenne rpaduKoB CTENCHHBIX U
aorapupmuueckux ¢GyHkuui. PerieHue mnokasaTeiabHbIX U
JOrapu(pMHUUECKUX YpaBHEHHH M HEPABEHCTB 10 H3BECTHBIM
aJIrOpUTMaM.

O3HaKOMJIEHHE C MOHSATHEM HENPEPHIBHOW IMEPUOIUYECKON
¢byHkuuu, (GOpMYNIHpPOBaHUE CBOMCTB CHHYCa U KOCHHYCA,
MOCTPOCHUE UX IPaHUKOB.

O3HakoMJIeHHE C IOHATHEM T'apMOHUYECKHUX KojieOaHUil u
IpUMepaMu TapMOHMYECKMX KoleOaHUM JUIsl  ONMCAHUA
IPOLIECCOB B (pU3MKE U APYIHX OOJIACTIX 3HAHMSL.
O3HakOMJIEHHME C TIOHSATHEM Ppa3pbIBHOW IEPUOIUYECKON
byHkuuu, GopMyIMpOBaHUE CBOMCTB TaHI€HCA M KOTaHI'EHCa,
MOCTPOCHHE X IPAPHUKOB.

[TpumeHeHue CBOMCTB (DyHKUMM Ui CpaBHEHMs 3HAYEHUMH
TPUTOHOMETPUUECKUX byHKIUH, pelieHus
TPUTOHOMETPUUYECKUX YpaBHEHUH. [locmpoenue epagukos
00pamMHBIX MPULOHOMEMPUUECKUX YHKYUL U OnpedeneHue no
epaguxam ux ceoticme. BbllodHEHHE MpeoOpa3oBaHUs

rpadukoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBareiLHOCTH

O3HakoMJIEHHE C MOHATUEM YHUCIIOBOM MOCIEI0BATEIBHOCTH,
cnocobamMu ee 3aJaHus, BBIYMCICHUSAMU €€ WICHOB.
O3naxomnenue ¢ nowsmuem npeoena NoOCie008amenbHOCMU.
O3HakoMJIeHHME C BBIYUCIEHHEM CYMMBbl OECKOHEYHOIO
YHCIJIOBOTO psiJia HAa IPUMEPE BBIUUCIEHHS] CYMMbI OECKOHEYHO
yOBIBaroIIei reOMETPUYECKOI POrPECCHH.

Pemenue 3aa4 Ha mpuMeHeHHE (HOPMYIIbI CYMMbI OECKOHEYHO
yOBIBaroIeil FeOMETPUYECKON MPOrpPeccCHH

IlpousBoanass u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSITHEM MTPOU3BOIHOM.

Nzyuenne wu  ¢GopMynupoBaHHE €€ MEXaHHYeCKOro H
F€OMETPUUECKOTO CMbICIIA, U3YUYE€HUE aJTOPUTMA BBIUMCICHUS
IIPOM3BOJHON HA MPUMEPE BBIUNCIECHHUSI MTHOBEHHOM CKOPOCTH
U YIJIOBOTO KO3(pHIMeHTa KacaTeIbHOM.

CocraBneHue ypaBHEHHs KacaTelbHOW B 0oO0IIeM BHUJE.
YcBoeHne IIpaBUI g depeHIMpoBaHus, TaOJIULIBI
NPOU3BOJIHBIX 3JEMEHTApHBIX (QYHKUUH, NpUMEHEHHE s
mubdepeHIMpoBaHUS  (PYHKIMMA, COCTaBICHUS YpaBHEHHS
KacaTenbHOU. M3yueHne TeopemM o CBS3M CBOMCTB (YHKIMU U
MIPOU3BOIHON, (POPMYIIMPOBKA HX.

IIpoBeneHne ¢ MNOMOUIBIO IPOU3BOAHON  MCCIIEOBAHUS
byHKIMH, 3a1aHHON (HOPMYIIOi.
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YcraHoBeHUE CBSI3M CBOMCTB (DYHKIIUU M TPOU3BOIHON IO UX
rpapukam.

[TpumeHeHne NPOU3BOIHOM AJIs pelIeHU 3a7a4 Ha HaXOXKICHHE
HauOOJIbIIEr0, HAaUMEHBILIEIO 3HAYEHUS M Ha HAXOXKICHHE
HKCTpEeMyMa

ITepBoobGpa3nasn
U HHTerpaJ

O3HakoMJIEHHE C TOHATHEM HHTErpaja M IepBOOOpa3HOM.
N3y4yenue mpaBuiia BBIYMCICHHS MEPBOOOPA3HONW M TEOPEMBI
Herorona—Jlelibauna.

Pemenne 3amau Ha cBsA3b NMEPBOOOPA3HON U €€ MPOHM3BOIHON,
BBIYHUCIICHUE [TEPBOOOPA3HOI I JTaHHOM (DYHKIIHH.

Pemenne 3agay Ha MpUMEHEHWE MHTETpana Ui BBIYHCICHUS
(U3MYECKUX BETMYMH M TUIOIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus
CHCTeMbl ypaBHEHU

u
171

HepaBencrBa u cucre-

MBI HEPaBCHCTB
ABYMS NIEPEMECHHBIMU

C

O3HakOMJIEHME C MNPOCTEHIIMMH CBEICHUSIMU O KOPHSIX
anreOpanyeckuX YypaBHEHWH, TMOHATUAMHU  HCCIIEIO0BaHMS
YpPaBHEHUI U CUCTEM YPABHEHHIA.

N3ydyeHne TeopuM pPABHOCUIIBHOCTM ypPaBHEHUHM U €€
npuMeHeHus. lloBTopeHue 3amucu pelieHus CTaHJapTHBIX
YpaBHEHMH, MpPUEMOB MpeoOpa3oBaHUs ypaBHEHMH UL
CBEIEHMSI K  CTaHJAapTHOMY  ypaBHeHMIO.  Pemienue
pallMOHAIbHBIX,  MPPALMOHAIBHBIX,  IOKA3aTEJbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBaHue CBOWCTB U rpauKoB (QYyHKIMH s penieHus
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELIECHHS CUCTEM.
Pemenne ypaBHEHUH C IIPUMEHEHMEM BCEX IIPUEMOB
(pa3no)xeHus: Ha MHOYKUTEJIH, BBEIACHMSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IpahuuecKoro MeToa).

Pemenne cucrem ypaBHEHUH C TNPHUMEHEHHMEM DPa3IUYHBIX
croco0oB. O3HaKOMJIEHHE C OOIIMMH BOIPOCAMM PELICHUS
HEPABEHCTB U MCIIOJIb30BAaHHE CBOMCTB U TrpauKOB (PYHKIMH
[P pPELICHUM HEPABEHCTB. PelieHne HEpaBEeHCTB M CHCTEM
HEPABEHCTB C IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
[IpumeHeHne MaTeMaTHYECKMX METONOB Ul  PELICHHUS
CoJlepKaTeNbHBIX 3a/lad W3 pa3IMYHBIX o0ylacTell Hayku H
NpakTUKU. MHTeprnpeTHpoBaHHE pe3yJlbTaTOB C  y4ETOM
peaNbHBIX OTPAaHUYEHUN

SJIEMEHTBI KOMBHUHATOPHUKU, TEOPUH BEPOSITHOCTEMN n

CTATUCTUKHA

OcHoBHBIC
INOHATHUSA
KOMOHMHATOPUKH

W3yueHne mnpaBuja KOMOMHATOPUKM U TPUMEHEHHE IpH
peleHn KOMOMHATOPHBIX 3a]1a4.

Pemenne KOMOMHATOPHBIX 3a/ad METOAOM Iepedopa u 1o
MIPaBUITy YMHOKECHHUSI.

O3zHakoMIIeHHE c MOHATUSMHU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETaHUSIMU, TIEpECTaHOBKaMU U (opMyliaMu
Jui uxX BeluucineHus. OObsiCHeHUE U IpUMeHeHue GopMyIt A
BBIYMCIICHHUSI Pa3MELICHUM, NEPECTAHOBOK M COYETAHUM IPHU
pemennn 3agad. O3HakomieHue c¢ OuHOoMoM HeloToHa U
TpeyrosbHUKOM Ilackansa. Pemenume npakTuyeckmx 3agad ¢
MCIOJIb30BAHUEM MOHITUH U IPABUI KOMOMHATOPUKHU

JJ1eMEeHThI
TeopuM
BEpPOSAITHOCTEM

N3ydeHune KiaccCuyeckoro onpeaeieHus BEpOsITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue  mpuUMEpOB  BBIYMCIIEHUS  BEPOSITHOCTEH.
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Pemenure 3aay Ha BEIYMCIICHUE BEPOSTHOCTEH COOBITHIA

Ilpeacrasiienune
JAHHBIX (TadauubI,
AuarpamMmsl, rpadpukn)

O3HaKOMJIEHHE C NPEICTABICHUEM YHCIOBBIX JaHHBIX U HX
XapaKTEePUCTUKAMH.

Pemenue mnpakTHuecKuX 3amad Ha 0OpabOTKy YHMCIIOBBIX
JIAHHBIX, BBIYUCIICHUE UX XapPAKTEPUCTUK

@opMy/IMpOBKa M MPHUBEJIECHUE JOKA3aTeJIbCTB IPHU3HAKOB
B3aUMHOTO  PACIOJOXKEHHUS  MPAMBIX M IJIOCKOCTEH.
Pacnio3HaBanue Ha uepTekax M MOJEISAX PA3NIMYHBIX CIy4aeB
B3aUMHOTO  PACIOJOXKEHHMSI  MPAMBIX M IUJIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CyXJAeHH. DopMynnpoBaHHE
Omnpe/ieNIeHu, TNPU3HAKOB U CBOMCTB NapajUIeIbHBIX U
NEePHEHAUKYIISIPHBIX IIJIOCKOCTEW, JBYIPAHHBIX W JIMHEWHBIX
YTJIOB.

BrlnonHeHNE MOCTPOEHHUS YIIOB MEXKIY MPSMBIMU, MPSIMOU U
IJIOCKOCTBhIO, MEXIY IUIOCKOCTSIMH IO  OMNHCAaHUI0 H
pacno3HaBaHUe UX Ha MOJAECIIAX.

[IpuMeHeHue MpU3HAKOB U CBOMCTB PACTOJOKEHHS MPSIMBIX U
IJIOCKOCTEH NP PEIICHUH 3a4au.

N3o0paxkeHne Ha pUCYHKaX U KOHCTPYMPOBAHHUE HA MOJEIISIX
NEePHEHAUKYIISIPOB M HAKIOHHBIX K IIJIOCKOCTH, MPSMBIX,
MIapaJUICIbHBIX  IUIOCKOCTEM, YIVIOB MEXKIy MNpPSIMOA H
MJIOCKOCTBIO M1 00OCHOBAHUE MTOCTPOESHHUSI.

Pemenve 3amau Ha BBIYUCIICHHE T€OMETPUYECKHX BEIHMYHH.
OnucbiBaHHE PACCTOSHUS OT TOYKH JI0 IJIOCKOCTH, OT MPSAMOU
110 MIJIOCKOCTH, MEXIY IIJIOCKOCTSIMHU, MEXTY
CKPELIMBAOMIMMHUCS  NPSAMBIMH, MEXAY MPOU3BOJIBHBIMU
¢durypamu B nmpocTpancTBe. PopMyITHMpOBaHHUE U JIOKa3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSIHHUSX (TEOpeM CyIIeCTBOBAHUS,
CBOWCTBA).

H3o0paxkeHne Ha YepTekax M MOJENSIX pacCTOSHUS U
000cHOBaHUE CBOMX CyxkJeHui. OmnpeneneHue U BbIYUCICHUE
paccrosiHuil B mpocTpaHnctBe. [Ipumenenue Gopmyn u TeopeM
TJIAHUMETPHUH IS PEIICHUS 3a/1a4.

O3HaKkoOMJIEHUE C TOHATUEM MMAPaJUIIEIbHOTO TPOESKTUPOBAHMS U
ero cmoicTBaMu. Dopmynuposanue meopemvl O NIOUAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y2O0NbHUKA.

I'EOMETPUA
I[Ipsimbie "
IJI0CKOCTH B
NPOCTPAHCTBE
MHoOrorpaHHuKHu

Onucanue " XapakTepUCTUKA  Pa3JIMYHBIX BHJIOB
MHOTOTPAaHHUKOB, [IEPEUHUCIIEHUE UX DIIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAHHUKOB U BBITIOJIHEHHUE TTOCTPOSHHUS Ha
M300paXKEHHSIX U MOJIEJISIX MHOTOT PAaHHHUKOB.

Belunciienne  JMHEHHBIX ~ JJIEMEHTOB W VyIJIOB B
MPOCTPAHCTBEHHBIX  KOHQUTYpALUAX, AapryMEHTHUPOBaHUE
CBOUX CYXJICHHH. XapaKTepucTuKa U M300pakKeHHE CEUEHUS,
paseéepmku  MHO202PAHHUKOG,  BBIYMCIIEHHE  IUIOLIAZACH
ITOBEPXHOCTEH.

[TocTpoeHue nmpocTerIx ceueHnit Kyoa, MPU3MBbl, MTHPAMUJIBL.
[TpumeHnenue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.
O3HakoMJIeHHE C BUJAMU CHMMETPUM B MPOCTPAHCTBE,
dbopMynupoBaHUE OMpENEICHUN W CBOWCTB. XapaKTEPHCTHKA
CUMMETPHUU TEJ BPAILIEHUS] © MHOTOTPAHHUKOB.

[IpumeHeHre CBOWCTB CHMMETPUU TPU PEIICHWU 3ajad.
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Hcnonp3oBanne mpruoOPETCHHBIX 3HAHUMN JIJI UCCIIEIOBAHUS 1
MOJICIMPOBAHUS HECTIOKHBIX 3a]1a4.

N3o00pakeHrEe OCHOBHBIX MHOTOTPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB IO YCJIOBHUSIM 3a/1a4

Tesa
MOBEPXHOCTH
BpAallleHUsl

O3HakoMJIEHHE C BHJIaMHU TeJl BpalleHus, GopMyJInpOBaHUE UX
ONPEIEIIEHUN U CBOMCTB.

@opMyJIMPOBAHUE TEOPEM O CEYEHUM WIapa IJIOCKOCThIO U
IUIOCKOCTH, KacaTelbHOU K cepe.

XapakTepucTuka U 1300pakeHre Tell BpallleHus1, X Pa3BepTKH,
CEYCHHUSI.

Pemenne 3agad Ha MOCTPOEHHE CEUYEHMM, BBIUMCICHUE JUIMH,
paccTosHui, yrioB, momaaecil. IIpoBeneHne nokazaresbHbIX
pacCyXJI€HUM MPU PELICHUH 3aa4.

IIpuMeHeHne CBOMCTB CUMMETPUU IIPU PEILICHUH 3a]a4 Ha Tesa
BpallleHUs, KOMOMHAIINIO TEl.

N300paxeHne OCHOBHBIX KPYIJIBIX TEJl U BBIIOJHEHUE PUCYHKA
10 YCJIOBHIO 33/1a4

HN3mepenus
reoMeTpuM

O3HaKOMJIEHHE C MOHATUSIMHU IUIOIIA U U 00bEMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenue 3a1a4 Ha BBIYHCICHHE IIOMIAJCH TIOCKUX (QUTYP C
IPUMEHEHUEM COOTBETCTBYIOIIMX (opMyn u  ¢dakToB U3
wiaHuMeTpuu. M3yueHue TeopeM O BBIYMCIEHHH OOBEMOB
IIPOCTPAHCTBEHHBIX TeEJ, PEIICHUE 3aJad Ha IPUMEHEHHE
dopmyn BeraucieHuss oO0bemoB. M3ydenwe Qopmyn s
BBIUMCJICHMSI TUIOIIAEH TOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ
BpalllEHUSI.

O3HakOMJIEHME €  METOAOM  BBIUMCIICHHS  IUIOLIAIH
noBepxHocTu cheprl. Pemenne 3amay  Ha  BBIYMCIIEHHE
II011a/1el NOBEPXHOCTU MPOCTPAHCTBEHHBIX TEI

Koopannarsl
BEKTOPBI

O3HakoMJIeHHE C TIOHSATHEM BekTopa. M3ydenue nekaproBoit
CUCTEMBl KOOpAWHAT B IIPOCTPAHCTBE, IIOCTPOEHUE IIO
3aIaHHBIM KOOpAMHATaM TOYEK M IUIOCKOCTEH, HAXOXKICHHE
KOoOpaMHAT To4yeK. HaxoxkneHue ypaBHEHUN OKpPYXKHOCTH,
cdepsl, IIOCKOCTU. Bpuncnenne paccTosHUN MEXy TOUKaAMHU.
N3yyeHnue CBOWCTB BEKTOPHBIX BEIWYMH, IIPABUI PA3IOKECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOPJMHAT BEKTOpa B IIPOCTPAHCTBE, IIPABUI JEUCTBUHM C
BEKTOpPaMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHHe TeOpUM IIPU PELICHHUM 3a7a4 Ha JEUCTBUA C
BEKTOpaMH. V3ydeHne CKalsipHOrO MPOU3BEIACHUS BEKTOPOB,
BEKTOPHOI'O yYpaBHEHMS NPSIMOU U IUIOCKOCTH. IIpumenenue
TEOPUM TPH PEIIEHWH 3aJad Ha JEUCTBUS C BEKTOPAMH,
KOOPJMHATHBIA METOJ, IPUMEHEHHUE
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4. YuyeOHO-MeTOAUYECKOE U MATEPUATBHO- TEXHHYECKOE
o0ecrneyeHre MPOrpaMmMbl y4eOHOM AU CHMIIIHMHBI
OY .04 MaTtemaTnka

st ocBoenust mporpamMmbl yueOHo nucuuriuael OY .04 MatemaTtuka B
npodeccuoHamTbHON o0Opa3oBaTenpHOM OpraHu3aluH, pean3yronien
0o0pa30BaTeNpbHYI0 MPOTpaMMy CpeaHero o6miero o0pa3oBaHHsA B Mpenenax
ocBoenusi OIIOIT CIIO na 06a3e OCHOBHOTO 0O0mIEro 00pa3oOBaHUs, HMMEETCS
y4eOHBIN KaOWHET.

[Tomerenue KaOuHeTa YAOBJIETBOPSIET TpeOOBAHUSIM
CanurapHo-3nuaemMuonornyeckux mnpaBwi U HopMmatuBoB (CanlluH 2.4.2 Neo
178-02) m ocHamieH THUIOBBIM OOOpPYAOBaHUEM, YKa3aHHBIM B HACTOSIIUX
TpeOoBaHUSIX: Yy4eOHOU MeOenbl0 U CPeACTBAMH OOYUEHUS, TOCTAaTOYHBIMU JJIs
BBITIOJTHEHUS TPEOOBAHUM K YPOBHIO MOJATOTOBKU 00YyUYarOIIUXCSl.

B kabunere wumMeercss MyJIbTUMEIUHHOE O0OpYAOBaHHE (CHCTEMHBIN
KOMITBIOTEP B cOOpe, MHTEPAKTUBHAS JOCKa, MPOEKTOP), TOCPEICTBOM KOTOPOTO
YYaCTHUKK O0pa30BaTEeJIbHOrO TMpOIecca MOTYT MPOCMATpPUBaTh BU3YAIbHYIO
uH(pOpMAIUIO TI0O MaTEMaTUKe, CO37aBaTh MPE3CHTAINH, BUICOMATEpUAIIbl, UHBIC
JIOKYMEHTBI.

B cocraB  y4eOHO-METOAMYECKOTO M  MaTepUaJIbHO-TEXHUYECKOIO
obecnieueHus mporpamMmbl yueOHo# auctumaunabl OY [[.04 MaremaTuka BXOJST:

* HarjsgHble MocoOus (KOMIUIEKThl y4eOHBIX TaOJIHII, MJIaKaTOB, IOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTHUKOB U JIp.);

* JKpaHHO-3BYKOBBIE MOCOOUS;

* OmOnmoTeuHbIit oHI.

B  Oubnumoreunsii ¢GoHA  BXOAST y4uyeOHUKH, COOpPHHKM  3ajad,
obOecnieunBaronie ocBoeHue yueOHou gucuumuiuabl OVY][.04 MaremaTtuka
PEKOMEHIOBaHHbIE ISl UCMOIb30BaHUS B MPOGECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHu3alysX, Peaju3yIoluX 00pa30oBaTEIbHYIO MPOrpaMMy CpPEIHEro OOIIEero
obpazoBanus B mnpenenax ocBoeHus OIIOIT CIIO na 6aze OCHOBHOIO OOIIEro
oOpa3oBaHUs.

bubnuoreunsrit dbonx JIOTIOJIHEH CIIPAaBOYHUKAMU, Hay4YHOM,
HAaYYHO-TIOIYJISIPHOW W IPYTOM JIUTEPATYPOU 110 MATEMATHKE.

B mpomecce ocBoeHuss miporpammbl  yueOHoM aucuumuimabel OV /.04
MaremaTuka 00y4aronie UMEI0T BO3MOXKHOCTh JIOCTYTAa K 3JIEKTPOHHBIM yU€OHBIM
MaTepHuaiaMm Mo MaTeMaTHKe, UMEIOIMMCS B CBOOOTHOM JIOCTyTie B ceTu MHTepHeT
(3NIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, Tectam, Marepuaiam EI'D u np.).
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4.1 Jlureparypa

JJISE 00 Y40 IIUXCH

1. bammako M.U. MaTemartuka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a,
reOMETpUsl: YYEOHHMK JUIsl CTYJEHTOB MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHu3zanuii, ocBauBarommx npodeccun u cnenmnansaoctu CIIO. - M., 2017

2. bammakoB M.U. MaTtemaruka: anreOpa v Hayajga MaTeMaTUYECKOTO aHAIIN3a,
reometpusi: COOpHUK 3ama4y MpodUIBLHON HaIpaBICHHOCTH: y4el. mocodue ass
CTYJIEHTOB MPO(PECCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHM3allfii, OCBaMBAIOIINX
npodeccun u cnenuransuoctu CIIO. - M.,2017

3. bammakos M.U. Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOTO aHalu3a,
reoMeTpus: 3aJayHuK: y4yeO. mocoOue Il CTYACHTOB NpodecCHOHATbHBIX
o0pa3oBaTEIbHBIX OpPraHU3allli, OCBAaMBAIOIIUX MPO(ECCUU U CHEIUATBLHOCTH
CIIO. - M.,2017

4, bammakoB M.U. MaTtemaruka: anreOpa v Hayajga MaTeMaTUYECKOTO aHAIN3a,
reoMeTpusi: OJEKTPOHHBIM yued. - METOA. KOMIUIEKC JJisi CTYJIEHTOB
podecCHOHANIbHBIX 00pa30BaTEIbHBIX OPraHU3alliii, OCBAUBAIOIIMX MPOPECCUU U
crnenmanpHocTu CIIO. - M.,2017

5. I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka: anrebpa u
HaJyaJla MaTeMAaTHYeCKOTO0 aHajn3a, TeOMETpHs: Y4eOHWUK I CTYJISHTOB
npodecCHOHANTBHBIX 00pa30BaTEIBHBIX OPraHU3AINNA, OCBAUBAIOIINX MPOPECCUU U
cneumanpHocTu CIIO. - M.,2017

6. Amanacan JI.C., Bymyzoe B.®., Kaoomyes C.b. u op. Matemartuka: anreopa
W Havalla MaTeMaThyeckoro ananm3a. ['eomerpus. ['eomerpust (6a30BbIE U
yrayonennslit yposuu). 10—11 kimaccel. — M., 2016.

st npenogaBaresei

1. 06 o6pazoBanuu B Poccuiickoit @enepanuu: ¢eaep. 3akoH ot 29.12.
2012 Ne 273-®3 (B pen. Penepanbubix 3akoHOB oT 07.05.2013 Ne 99-@3, or
07.06.2013 Ne 120-®P3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
05.05.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot Neo
84-d3, ot 27.05.2014 Ne 135-dD3, ot 04.06.2014 Ne 148-D3, ¢ 13M., BHECCEHHBIMU
®denepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

2. [Tpuka3 Munucrepcta oopazoBanus v Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUH (eaepalbHOTO TOCYJapCTBEHHOTO 0O0pa30BaTENBHOTO CTaHAapTa
CpeaHero oo1iero oopa3oBaHuUs.

3. [Tpuka3z MunuctepcTBa oopazoBanus u Hayku PD o1 29.12.2014 Ne 1645 «O
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BHeceHuH nu3mMeHeHui B [Ipuka3z MunucrepctBa o6pazoBanus u Hayku Poccuiickoil
®enepauuun ot 17.05.2012 Ne 413 «O06 yrBepxkaeHUn (enepaibHOro
roCyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHapTa CPETHEr0 OOIIET0 00pa30BaHUSY.

4, [Tpuka3z MunuctepcTBa o6pazoBanus U Hayku PD ot 31 nexabps 2015 . Ne
1578 «O BHeceHMM u3MEHEHHMH B  ¢eAepaibHbIi  TOCYIapCTBEHHBIN
o0pa3oBaTeNbHBI CTAaHAAPT CpeaHero oOmiero oOpa3oBaHUs, YTBEPKICHHBIN
npukazoM MuHuctepcTBa obpasoBanus U Hayku Poccuiickont denepauuu ot 17
Mast 2012 r. N413».

5. [Tpuka3z MunucrepctBa oopazoBanus u Hayku PO ot 29.06.2017 Ne 613 «O
BHECEHMHM W3MEHEHUU B (QeAepalbHblii TOCYIapCTBEHHBIH 00pa30BaTeNbHbIN
CTaHJIApT cpeaHero oOmero o0pa3oBaHUs, YTBEPXKACHHBIM  IpUKa30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r.
N413» (3apeructpupoBano B Muntocte Poccun 26.07.2017 Ne 47532).

6. [Tucemo JlemapraMeHTa roCyIapCTBEHHOW MOJIUTUKH B cpepe MOATOTOBKH
pabounx kaapoB u JI1O Munucrepcta odbpazoBanust u Hayku PD ot 17.03.2015
No 06-259 «PexoMeHmanuu 10 OpraHu3alliyd TOJYYCHHUS CPEIHETro OOIIero
oOpa3oBaHMsI B HIpeleiax OCBOCHHUS O0Opa30BaTENbHBIX IPOrpaMM CpPEIHETO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IIEro oOpa3oBaHUS C
ydyeTtoM TpeOoBaHuUU  (elepalibHbIX  TOCYJAapPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJAAPTOB M MOJy4yaeMoM mnpodeccud WM CHEHUAIbHOCTA  CPEIHEro
PO eCcCHOHATIEHOTO 00pa30BaHU.

7. [IpumepHass ocHOBHasi 0Opa3oBaTelibHAas MNPOrpaMMa CpPEIHEro OOLIEro
oOpa3oBaHus, OJOOpEeHHas pelieHueM ¢GeaepabHOTO y4eOHO-METOINYECKOTO
00beMHEHHUS 10 0011IeMy 00pa3oBaHuto (TipoToko oT 28 urons 2016 r. Ne 2/16-3).

HHTEPHET-Pecypchl

www.fcior.edu.ru  (MapopmanmoHHbIE, TPEHUPOBOYHBIE W  KOHTPOJIBHBIC

MaTepHabl).
www.school-collection.edu.ru (Enunasi kosuiekiuu nupoBbIX 00pa30BaTEIbHBIX

pecypcoB).
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Penenzwust
Ha pabouyro mporpamMmy
no y4ebnon auciuinne OY J1.04 Maremartuka
1o npogeccun 43.01.09 Ilosap, konaurep,
BBLITNIOJIHEHHYIO IIperojaBaTelieM MaTeMAaTHKH
[ancrsan Tamapoii AmoToBHOM

Pabouas nporpamma paspaGorana Ha ocHose Tpebosanuit PI'OC cpennero
obmero obpasosanusi (puka3 Munobprayku Poceuu or 17.05.2012 r Ne413 ¢
M3MCHCHWAMA M YTOYHCHUAMM OT: 29 nexabps 2014r., 31 mexaGpst 2015r., 29
urons 2017 1.) ¢ yuerom IlpumepHoit ocHoBHOl 00pa3oBaTenbHON MporpaMMbl
Cpe/Hero ob1ero o6pasoBaHusl, 0106PEHHON peleHHeM enepanproro yueGuo-
METOJIMYECKOr0 0ObeIMHEH S TI0 00LIeMy 00pa3zoBaHuIO (IPOTOKON OT 28 MIOHS
2016 r. Ne 2/16-3), TIpumepHoit mporpammsl 00111e00pa30BaTENLHOMN UCIUIIIHHE]
«Maremaruka: anrebpa ¥ Hauasa MaTeMaTHYCCKOrO aHallh3a, IeOMEeTPHs,
pexomerjosannoi  OPI'AY  «DUPO» (nporokon Ne3  or 21.07.2015r.,
PCIMCTPAlMOHHBIM HOMep penensun 377 or 23.07.2015r.).

B pesynbrare w3ydenuss nporpammuoro Martepuaia olydaroumecs
OBJIAZICIOT SHAHMAMH U yMEHHSMH II0 OCHOBHBIM BOIpOCam: ajirebpa: pazBurTHe
MOHATHL O YHCNIE; KOPHH, CTENEHH M JIOrapU(PMbl; OCHOBDI TPUTOHOMETPHH;
(Gynxumu,  wmx  cBoiicrBa W rpaUKH;  CTENeHHblE,  MOKa3aTeNbHbIE,
JIOrapuMHICCKUE U TPUTOHOMETpUUECKHe (DYHKIMH, Havyala MaTeMaTHYECKOIo
AHAJIM3a; YypABHEHWs M HEPABEHCTBA; KOMOWHATOPMKA, CTATHCTHKA W Teopust
BEPOATHOCTCH: 3JIEMEHTBl KOMOMHATOPUKH; SIEMEHTbI TCOPHHU BEPOSITHOCTEI;
SNICMCHTBI MaTCMAaTH4ECKOH CTATHCTUKH; I'€OMETPHs: NPSAMBIE M IUIOCKOCTH B
HPOCTPAHCTEE, MHOTOIPaHHMKH, Tejla U HOBEPXHOCTH BPAILEHMS, H3MEPEHUs B
FCOMETPUH, KOOPAMHATBI U BEKTOPBI.

Onenka crpykrypsl paGoueif mporpammpl (XapaKkrepucTHKa pasjiesnos):
Jlannas pabouast iporpamMma coiepskut CJICAYIOIIHE HEOOXOIUMBIE KOMITOHEHTEI:
° [loscuurensuas 3anucka;

* TemaTnyeckoe mianupoBaHue;

*  YuyeOHO-METO[MUEeCKOe 1%} MaTePHAJIbHO-TEXHUYECKOe oOecrieuenue
[pOrpaMMbl y4eOHON TUCIMILIUHEL,

° XapaKTepUCTHKA OCHOBHBIX BUIOB YUeBHON AEATEIIbHOCTH obydarommxes.

B nosicuurensroii 3anucke yaeGHOM qucMIITHHEL paccMaTpuBaloTest o01ast
XapaKTCPUCTHKA Y4eOHOM JMCLMIUIMHBI, ONPENeNsIoTcs ee Lefdd U 3a/1a4u;
YKa3bIBAIOTCA  OCHOBHBIC 3HAHMS W YMEHMS, KOTOPBIMM JOJDKEH OBJIANETh
O0YUAIOLIMHCS 110CIe U3yUYCHHs IUCIATTHHE] B coorBercTBrM ¢ DPI'OC; ykazano
PEKOMEHIYEMOE KOJIIMYECTBO YacORB.



YKkazan nepedyenb TpeOOBAHMH K 3HAHUSAM U YMEHHUSIM, TOJYYEHHBIM B XOJe
WU3YUYEHUS TUCITUTLIUHEI.

B crpykrype W comepxaHUH Y4IeOHOH JIUCUMIUIMHBI PACKPBIBAIOTCS
IIOCIIEIOBATEILHOCT  M3YYEHHsT W TE€M paszlelloB M TeM [POrpaMMmbl,
‘pacnpeensioTest yueOHble 9achl 10 pa3jieliaM M TeMaM JIUCILMIUIMHBL U3 pacyera
ayTUTOPHBIX 3aHSTHH, MAKCUMAJIbHON y4eOHOM Harpy3Ku CTY/I€HTA.

OueHKa COOTBETCTBHS TEMAaTHKH [PAKTHYECKUX paboT TpeOOBaHUIM
MOJI'OTOBKM BBIIYCKHHKA IO TPOPECCHU M COJEPKAHUIO paboded MporpamMMbi:
cojepkanue y4yebHOro Marepuala COOTBETCTBYET TpeGOBaHMAM K 3HAHUSIM,
YMEHHAM, HaBbIKaMm 10 pasnenam u rtemam. IIporpamma mnpemycmartpubaer
BBIIIOJIHCHUE TPAKTHYECKUX pPadOT, NpHUMEHsSEMble B MPOrpaMMe IOHATHS U
TEPMMHBI COOTBETCTBYIOT COBPEMEHHOMY TPEOOBAHHIO 00pa30BaHUSL.

SI3BIK ¥ CTHJIL M3J103KEHUs], TEPMUHOJIOTHS pabouei nporpaMMbl JTOrHYHbIE,
derkre. (OOO3HAUEHMsl, EIMHUIBI HM3MEPEHHs, COKpPAILIEHHs COOTBETCTBYIOT
I'ocyapcTBeHHBIM CTaHIAPTAM.

CoorBercTBrE cojepxkanus pabodeil mporpamMbl COBPEMEHHOMY YPOBHIO
PasBUTHSI HAYKH, TEXHUKH W IIPOM3BOJICTBA: pabodasl porpamMMa CBHJIETENLCTBYET
O BBICOKOM HAy4YHO — METOAHYECKOM M HPO(ECCHOHAIBHOM  YpOBHE
[IOJIrOTOBIICHHOCTH TIPEIogaBaTeled, OTBeYaeT COBPeMEHHBIM TPeboBaHMM.
Pexomenganuu, 3aMevalus: 3aMeUaHuil HeT.

3akinouenue:

Pabouas nporpamma o yaebuoit mucuumnnne OY J1.04 Maremarika MokeT ObITh
UCII0JIb30BaHA JUlsl 00eCIIeYeH s OCHOBHOH IMpodeccroHaibHol 00pa3oBaTebHOMM
nporpammsl 110 npogeccun 43.01.09 [Tosap, kouauTep.

Penensenr:
Bonosiukosa Onbra HukosnaesHa, rperojaBareiih MaTeMaTHK K

/O.H. Bonosnukosa/




Penensus
Ha pabouyro Iporpammy
10 y4eOHOH IUCHHIIIMHE OV]1.04 Maremaruka
1o mpodeccun 43.01.09 Iosap, konnurep,
BBLIIIOJIHCHHYIO TIPEenofaBaTelleM MaTeMATHKH
l"ancrsn Tamapoit AmortosHoi

Pabouasi mporpamma paspaboTana Ha ocHoBe TpeGosanui O OC CpeaHero
odurero obpaszoBanus (npukas Munobprayxu Poceun ot 17.05.2012 r. Ne413 ¢
MSMCHCHUSIMM U YTOYHEHHSIMH OT 29 mioHs 2017 r.) u Ilpumeproii IIPOTPaMMBI
001eobpasoBarensHOil AUCHHIIMHEBL  «MaremaThka: anrebpa W Havana
MaTeMaTHIECKOr0 aHallk3a, [eOMeTpHUsy, pekoMeHoBaHHOH PI'AY «DUPOy
(mpotokon No3 or 21:.07.2015%., PEIHCTPAMOHHBIA HOMEp peleH3ud 377 or
23.07.2015r.).

B pesynprare  usyuenms [IPOrPaMMHOTO  Martepuana  oby9qarommecs
OBIANICIOT 3HAHUSIMH M YMEHMAMHU 110 OCHOBHBIM Bollpocam: asrebpa: passutie
HOHATHA O YHMCIIe; KOPHH, CTEleHH H JOTapu(Mbl; OCHOBEI TPUTOHOMETPHH;
GyHxumu,  wx  cpoiicrea  u rpapukm;  creneHHble, NOKa3aTeNbHbIe,
JorapupmMudeckue u TPUIOHOMETPHYECKHE (DYHKLMM; HAYANA MATEMATHYECKOrO
dHAJIN34; YPABHCHHSI M HEPABEHCTBA; KOMOMHATOPHKA, CTATHCTHKA M TEOpHs
BEPOSITHOCTEH: DJIEMEHTEI KOMOMHATOPUKH; 3JI€EMEHTbI TCOPUM  BEPOSITHOCTEH;
JMICMEHTEl MATEMaTHYECKOH CTATHCTHKH; PEOMETPHsA: MpPsIMBIE M IIJIOCKOCTH B
IIPOCTPAHCTBE, MHOIOIPAHHHUKH, Tejla U [IOBEPXHOCTH BpAILEHHUS], W3MEPEHHUs B
FCOMETPHH, KOOPANHATEI H BEKTOPEL.

Ouenka crpykTypsl padoueit mporpammel (xapakTepucTHKa pasznenos):
CTpyKTypa paboueil mporpammbl COOTBETCTBYET PEKOMEHJIAlMsIM 110 pa3paboTie
fiporpamMM st CIIO u orBeuaer Hopmam, NPCABABIIEMBIM K JTaHHOMY BHLY
JloKyMeHTa. Pabouast niporpamma coctout us [OACHUTEILHOM 3aIIHCKH, B KOTOPOM
OIpe/eIeHbl: 0o0last XapakTepucTuka Y4eOHOH JHCUMIIUHBL, MecTo y4eOHOM
JMCIHUILIMHBL B y4eOHOM ILIaHe, OCHOBHBIC LIe/IH 1 3a/1a41 U3YYeHHs JINCIUIIITHHDI,
TPeOOBAHMS K YPOBHIO TOATOTOBKH oOyuarommuxces, 0603HAYCHI obime wu
npodeccuonanbHbie KOMIECTCHIINM, KOTOPBIMM JIOJDKEH —OBJIaeTh Oynyimit
CIIEIMAJIHCT.

B nporpamme jnama CTPYKTYpa M cojiepkaHue y4yeGHOIM AUCLUHUILIMHEIL, B
KOTOPOH  yKasauel o0beM yueGHOi AUCUMILIMHBL M BHJIBIL y4eOHOH paboTel,
TEMaTHYECKUH  [1al, OIpE/IeIeHbl  YCIOBHs peanusanmMu rnporpammel. Taxke
IIPUBE/ICH CIIMCOK OCHOBHOM M JOMOJIHHTEILHOM JIMTEPATYPBl, PEKOMEHIYEMBIif
JUISL OCBOEHHUSI TUCIIATLITHHB. '



B crpykrype wu COICPIKaHUM  y4eOHOM UCHMITIMHE] packpeIBaroTCs
[IOCJICIOBATEIFPHOCTE  M3YYEHHUS! M TeM pasiieioB M TeM  nporpammel,
PaCHPENeNIOTCA yqeOHble Yackl 110 pasmeiaM U TeMam JAMCLMIUTHHBL U3 pacyera
dyMTOPHBIX 3aHATHH, MaKCHMAaNbHON y4e6HO HAarpysKu o0y4arommxcs.

WTOroBeIM KOHTpOJIEM 3HAHMI CTY/ICHTOB 10 JUCHMIUIMHE SIBIISICTCS
IMHCbMEHHBIN YK3aMEH.

Ouenka CcOOTBETCTBHS TeMaTHKH IIPAKTHYECKUX paboT TpeGoBaHUsIM
IOATOTOBKH BBIIYCKHHUKA IT0 MPO(ECCHH u COACPKaHUIO pabouelt nporpammer:
coliepkanue yuebHOro Mmatepuaia COOTBETCTBYET TPeOOBaHMAM K 3HAHHsIM,
YMCHMSIM, HaBBIKAM 110 pasfeinaM M TeMapL. IIporpamma peycMaTpUBaeT
BBITNOJIHEHUE  NPAKTUYECKMX paboT, NpUMeHseMble B [IpOTpaMMe TOHSTUSI |
TCPMUHLL COOTBETCTBYIOT COBPEMEHHOMY TPe6GOBAHHIO obpazoBaHus.

JI3BIK M CTHIIB M3NI0KeHuS, TepMUHONIOTHS paboyel mporpaMmei: IporpaMmma
COCTaBIIeHa I110CIIE0BATENILHO, JIOTHYHO ¢ YYCTOM NPUHILMIOB CHCTEMHOCTH,
HAyqHOCTH, HOCTYNIHOCTH B COOTBETCTBHH C TPEOOBAHUSMH, YTO [O3BOJSIET
CACHATL BBIBOJ O HENecO0OPasHOCTH ee MpUMEHeHHs [IPY OCBOEHHM CTYJICHTAMHU
npogeccun 43.01.09 Iosap, koumurep.

Pexomennanmu, 3ameuanns: sameuanuii HET.

3akimouenne:

Pabouas nporpamma mo yueOHO! nucnumumne OY)I.04 MaremaTuia: anrebpa u
Ha4ana MaTeMaTH4ecKoro aHalusa, FCOMETPHUS. MOXKET OBITH HCIOIB30BaHA IS
obecrieYeH s OCHOBHOM lpoeccHonabHON 06pazoBaTebHOi] [IpOrpaMMbl 110
nmpodeccun 43.01.09 ITosap, KoHuTED.

Peueunsenr:
Jlemenko Enena IOpresua, CTapLINK NperofaBatess Kadeapol MaTeMaTHKH,
Qu3HKKM U MeTOHKH KX lpenoaasanust GI'OY BO ATTIY UTTUMud




