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PACCMOTPEHO COI''TACOBAHO

Ha 3acenannu LIK 3amectuTenb qupekTopa no Y MP
0011e00pa3oBaTeIbHBIX U

€CTECTBCHHOHAYYHBIX JUCIUTUINH

[Iporpamma yueOnoi muctummuasl OY 1.11.04 MaTemaTuka pa3paboTaHa B COOTBETCTBHH C
TpeOoBaHUAMU (eJepaTIbHOr0 TOCYIapCTBEHHOTO oOpa3oBarensHOro cranmaptra (manee —DPI'OC)
cpemHero o0iero oOpa3oBaHus, pEKOMEHIANMSIME 110 OpTraHU3aI[UH TOTyYeHUS CpeIHETo 001Iero 00-
pa3oBaHus B MpeJesiaX OCBOSHHs 00pa30oBaTeIbHBIX MPOTPaMM CpeaHEro mpodeccuoHanbHOro odpa-
30BaHUs HAa 0a3e OCHOBHOTO 00IIero odpa3zoBaHUs ¢ y4eToM TpeOoBaHHH (henepaabHBIX TOCyIapCT-
BEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M IOJY4aeMOMl CIEeNHMaTbHOCTH WIH NMPOQPEcCUd CpelHEero
npodeccuonanbHOro oopasoBanus (MucbMo JlenapraMmenTa rocyJapcTBEeHHON MOJUTHKYU B cdepe mo-
roroBku pabounx kajapos u JI10 MunoOpnayku Poccuu ot 17.03.2015 Ne 06-259), nmpumepHoii npo-
rpaMMbl y4eOHON OUCIMILTUHBI «MareMarrka: anredpa U Hadyaja MaTeMAaTUYECKOTO aHallu3a; TeOMeT-
pusi» 17 ipoeccroHaAIBHBIX 00pa30BaTeIbHBIX OPTaHU3AIHHA, pEeKOMEHI0BaHHOW DeepabHBIM T0-
CYIapCTBEHHBIM aBTOHOMHBIM yupexacHueM «DenepanbHblii HHCTUTYT pa3BUTHS 00pa3oBaHUs» (J1a-
nee — PI'AY «D®UPO») B kauecTBe NPUMEPHON MPOTPaMMBI IS pPeaTn3aluid OCHOBHOM mpodeccro-
HaJpHOM oOpa3oBarensHOM porpammbl CITO Ha 6aze 0CHOBHOTO 0011Iero 00pa3oBaHus ¢ MOJIYYCHHEM
cpenHero oobmero oopa3zoBanus, MPoTokoa Ne 3 ot «21» uronsa 2015r., perucTpalinoOHHBIA HOMEpP pe-
neH3un Ne 377 ot «23» urong 2015r. ®I'AY «DOUPOy.

Opzanuzayusa-paspadoomuux:
l'ocynapcTBeHHOE OMOJKETHOE TPOQEeCcCHOHATHHOE 00pa3oBaTeNbHOE YyUpexkJIeHHe MOCKOBCKON
obmactu «CeprueBo-Ilocaackuit KOmIeaK».

Aemop-pazpabomuux:
Jlebenena JI.B. -npenonaBarens I'BIIOY MO «Ceprueso-Ilocanckuii Komiemk».
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IHHOACHUTEJBbHAA 3AIINCKA

Oo6meobpazoBatenbHas yueOHas mucrurumaa OY1.11.04 Marematuka u3ydaercsi B Tocyaap-
CTBEHHOM OIO/DKETHOM MpodeccuoHanbHOM oOpa3oBaTenbHOM yupexkaenun «CeprueBo-Ilocanckuit
KOJUIEIDK», pealu3ylonieM 00pa3oBaTelIbHYIO IPOrpaMMy CpeaHero oOuiero oopazoBanus B mpenaeiax
OCBOCHHSI OCHOBHOH mpodeccuoHanbHoli oopazoBatenbHoi mporpammbl CITO (OITOIT CITO) Ha 6a3e
OCHOBHOT0 00111eT0 00pa30BaHus MNP MOJATOTOBKE CHEIIHATMCTOB CPEHErO 3BEHA.

OVY/.I1.04 Marematuka n3y4yaeTcsi Kak mpodeccruoHaabHas ydeOHas oOmieoOpa3oBaTelibHAS
muctuminHa 1o cnienuainbHocTi  CITO 36.02.01 Berepunapus (6a3oBast moarotroka) B ooneme 246
9acoB.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii @I'OC cpemgnero oOmiero oOpa3oBaHWS,
MPEIBSIBISEMBIX K CTPYKTYpPE, COICPKAHUIO W pe3ysbTaTaM OCBOCHUS YYCOHOH AMCIUILITMHBI
OVY/I.I1.04 MaremaTuka, B COOTBETCTBUU ¢ PeKOMEHIAMsAMK 1O OpraHU3alluy MOJYYeHUsI CPEHETO
o0miero oopazoBaHus B Mpezesiax OCBOCHUs 00pa3oBaTeNbHBIX IPOrpaMM CpeAHEro mnpodeccrnoHalb-
HOT0 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0011ero oopasoBanus ¢ yuerom I[IpumepHoii ocHOBHOM 00pa3o-
BaTeIbHONW MPOrpaMMbl CpeqHero oOmiero oOpa3oBaHHs, OI00OpeHHOW pemieHueM (eaepaabHOro
y4e0HO-METOIMYECKOTr0 O0BEMHEHUS 10 00memMy obpa3zoBanuio (mpotokoi oT 28 utons 2016 1. Ne
2/16-3) ¢ yueToM yTOYHEHHH M IOMOJIHEHH, 0,100peHHbIXx HayuHo-meromnueckum coBeroM LlenTpa
npodeccruoHanbHOr0 00pa3zoBanus U cucreM kBanmupukanuii PIAY «OUPO» (Ilpotokon Ne 3 ot 25
Mmas 2017 r).

Copepxanne nporpammel no aucuurmimiHe OVYJ[.I1.04 MaremaTuka HampaBiIeHO Ha JOCTHKEHUE
CHEAYIOLUX Ueei:

o ObGecrieuenne  cHOPMHUPOBAHHOCTH TPEJACTABICHUNA O  CONHMAIBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (haKTOPaX CTAHOBJICHHS MATEMATUKH,

o obecrieueHre CPOPMUPOBAHHOCTH JIOTHUYECKOTO, AITOPUTMHUYCCKOTO W MAaTEeMaTHYEeCKOTO
MBILIIEHUS;

o obecrieueHrne c(HOPMHUPOBAHHOCTH YMEHUN MPUMEHSTHh MOJIYYCHHbIE 3HAHUS TPH PEIICHUH

pa3IMYHBIX 3a/1a4;
o obOecrieueHre CcQOPMHUPOBAHHOCTH TMPEACTABIEHUH O MaTeMaTHMKe Kak dYacTh oO0IIe

YeNI0BeUYeCKON KYyIbTYphl, YHUBEPCATHLHOM SI3bIKE HAYKH, MTO3BOJISIIOIIEM OMUCHIBATh U U3Yy4aTh

peabHbIE MPOIECCH U SBJICHHUS.

B mnporpammy BKIIIOUEHO COJEpXaHWE, HalpaBiIeHHOe Ha (OPMHPOBAHHME Y CTYACHTOB
KOMIIETEHITHH, HeoO0X0oquMEBIX JIg kadecTBeHHOro ocBoeHus OITOII CIIO Ha 6a3e 0CHOBHOTO 0OIIETO
00pa3oBaHMs ¢ TIOJIYYEHHEM CPEIHET0 O0IIero 00pa3oBaHus; MPOrpaMMBbl MTOATOTOBKU CIICIIUATIUCTOB
cpennero 3BeHa (ITTICC3).

[Tporpamma yueOnoit mucnumauael OVYJ.I1.04 MaremaTuka sBIsIeTCS OCHOBOM JUis
peanuzanuu 00pa3oBaTEeNbHON MPOTrpaMMbI CpeAHETo OOIIero oOpa3oBaHMs B MpeleIax OCBOCHHS
OIIOII CIIO na 6a3e 0CHOBHOT0 00111eT0 00pa3oBaHUs



OBIIIASI XAPAKTEPUCTHUKA YYEBHOM U CIHUILIAHBI

MaremaTuka sBisieTcs GpyHIaMEeHTaIbHOW 0011e00pa30BaTebHON AUCIUILTMHON €O

CJIOKHUBIIUMCA yCTOfI‘IHBBIM COACPIKaHUEM U O6IJ_II/IMI/I Tpe6OBaHI/I$IMI/I K IIOATOTOBKEC

00yJarommxcs.

W3yduenne Matematukn Kak 00meoOpa3oBaTeNbHON Y4eOHOW TUCITUIUIMHEI,

YYHUTBIBAIOIEH  crienuduKky  ocBaMBaeMbIX  cryleHTamu  crnenuanbHoctn  CIIO,
oOecrnieunBaeTcs:

BBEIOOPOM PA3IMYHBIX MOJAXOA0B K BBEJICHUIO OCHOBHBIX MTOHSTHIA,

(hopMHUpOBaHHEM CHUCTEMBl Y4YeOHBIX 3amaHui, oOecreynBapMKX SPHEKTUBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

oOoraieHHeM CIEeKTpa CTWIed y4eOHOW JEATENIBHOCTH 3a CUET COTJIACOBAHHS C
BEAYIIMMH JICATEIIbHOCTHBIMU XapaKTEPUCTUKAMHU BHIOPAHHOH CIICIIUATEHOCTH.
Peanuzanus copepkanus y4eOHOU TUCIHHUIUIMHBI OPHUCHTHPYET HA TMPUOPUTETHYIO

POJIb MPOIECCYANTbHBIX XapaKTEPUCTUK YUeOHOU pabOTHI.

Copepxanre y4eOHON TUCITUIUIMHBI Pa3padOTaHO B COOTBETCTBHH C OCHOBHBIMH
COACPIKATCIIbHBIMU JIMHUAMU O6y‘-IeHI/I$I MareMmatuke:

anreOpandeckass JMHUS, BKJIIOYAIONIAs CHUCTEMATHU3AlMI0 CBEICHUH O YHCIAX;
M3yuyeHHEe HOBBIX W O0OOIIEHHE paHee H3yYCHHBIX OInepauuii (BO3BEACHHE B
CTCIICHb, M3BJICUCHUC KOPHII, JIOFapI/I(l)MI/IpOBaHI/IC, CHUHYC, KOCHHYC, TaHI'CHC,
KOTaHICHC M OOpaTHBIC K HHM); M3YUYCHUE HOBBIX BHJIOB YHCJIOBBIX BBIPAKCHUH U
(GbopMys; COBEpIICHCTBOBAHHE IPAKTHYECKUX HABBHIKOB W  BBIUYUCIUTEILHOU
KYJIbTYpbl, PACHIMPECHHE W COBEPIICHCTBOBAHWE aJreOpanyeckoro amrapara,
C(OPMHPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro TMPUMCHEHHUE K PEIICHUIO
MAaTEMaTUUYCCKUX U MPUKIIAAHBIX 3a1a4;

TEOPETUKO-(PYHKIIMOHATIbHAS JIMHUS, BKIFOYAIOIIAsi CHCTEMATU3AIMIO M PaCIIMpPEHHE
CBEICHMI O (PYHKIIMSX, COBEpIICHCTBOBaHUE IpaUUeCKUX YMEHHIi; 3HAKOMCTBO C
OCHOBHBIMH HJAESIMH ¥ METOJaMH MaTeMaTHYeCcKOro aHainu3za B o0BbeMme,
MO3BOJISIFOIIEM HCCIICIOBAaTh dJIEMEHTapHbIe (DYHKIMM W periarh MPOCTEHUITNe
reoMETpHUICCKUC, (1)H3H‘-ICCKI/IC H APYyruc NpruKIaaHbIC 3a1a4u,

JTUHUS ypaBHEHUN M HEPABEHCTB, OCHOBaHHAas Ha MOCTPOCHUU U HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJEINel, TepeceKarmasicss ¢ anreOpandecKod W TEOPETHKO-
(1)YHKIII/IOH3J'IBHOI71 JJMHUAMHA MW BKJIIOYaromas pa3sBUTUC W COBCPUHICHCTBOBAHUC
TEXHHUKU alredpandeckux npeoOpa3oBaHui ISl pelieHHs] ypaBHEHHH, HEpaBEHCTB U
cucteM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH UM HCCIEIOBATh TMPOCTEHIITNE
MaTeMaTHYeCKUe MOJENHU MPHU PEUICHUH MPUKIAIHBIX 3ajad, 3aJa4 U3 CMEXHBIX U
CHeIHalbHBIX JUCIUIUINH,

reoMEeTpruICCKasa JIMHUA, BKJIFOYHarOIIasa HarJIAJHbIC IpeaACTaBJICHUA 0
MIPOCTPAHCTBEHHBIX (UTypax W HM3y4eHHE MX CBOWCTB, (OpMHpOBaHHE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaKeHMs, PAa3BUTHE  CIIOCOOOB  T'E€OMETPHUYECKHX
M3MepeHUl, KOOPAMHATHOTO U BEKTOPHOT'O METOOB ISl PEIICHUS] MaTEMaTHUYECKUX
Y IPUKJIATHBIX 3a7a4;



o CTOXACTHYECKass JMHUS, OCHOBaHHAas HAa Pa3BUTHH KOMOWHATOPHBIX YMEHHUIA,

MPEJICTABICHU O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOMIETO

MUpa.

B TemaTnueckoM IutaHe MporpaMMbl Y4eOHBIM Marepuan MHpeicTaBieH B (opme
YepeayIolIerocss pa3BepThIBAaHUS OCHOBHBIX COJEP)KATEIbHBIX JUHUI (anredpanveckon,
TEOPETUKO-(PYHKIIMOHATBHOMH, ypaBHEHUI u HEPaBEHCTB, reOMEeTPUUYECKOH,
CTOXACTHYECKOH), YTO MO3BOJSET THOKO MCIOJB30BaTh WX PACIOJIOKECHUE U B3aUMOCBSI3b,
COCTaBJIATh pabOuYMil KaJdeHAApHBIA IUIaH, MO-pa3HOMY dYepenys y4eOHbIe TeMblI (TJIaBbI
y4eOHMKa), YIUTHIBAs YPOBEHH IMOATOTOBKH CTYICHTOB IO MPEIMETY.

Nzydenne obmeoOpa3oBaTenbHoi yuebnoi muctuminael OY ][ I1.04 Maremaruka
3aBepuIaeTcs IOJBEJCHUEM HWTOTOB B (opMme »HK3aMeHa B paMKax MPOMEKYTOYHOU
aTTecTalu CTyAeHTOB B mpouecce ocBoeHuss ocHoBHoi OIIOII CIIO ¢ mnonydeHuem
cpennero obmiero oopaszoBanus (IITICC3).

MECTO YYEBHOM JUCIHUATLJIMHBI B YYEBHOM ILJIAHE

VYuebnass muctmmmaa OY/[.I1.04 Martematuka sBisieTcs y4eOHBIM TPEIMETOM
o0si3aTenbHONM TpeaMeTHOW oOiiactu «Maremartuka u uHpopmatukay DPIOC cpemnero
o0mero oopa3oBaHusl.

VYueonas nucuurinaa OYI.I1.04 Marematuka BXxoauT B 00mieo0pa3oBaTebHBIN
uukn ygeonoro miuana OIIOIT CIIO nmo cneuumansHocTu 36.02.01 Berepunapus (6a3oBas
MOATOTOBKA), peanu3yeMoil Ha 0a3e OCHOBHOIO o0O0mero o0pa3oBaHUs C MOJIyY€HHEM
cpenHero obmero oopazosanus (IIIICC3).

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLTAHBI

OcBoenue conepxxkanust yueOHoit mucrumuimael OVY]II1.04 MatemaTuka,
o0ecrnieunBaeT JOCTHKEHHE CTYIEHTAaMU CIEAYIOMUX Pe3yabTaTOB:
* IUYHOCMHDBIX:

—  c(opMuUpOBaHHOCTH TPEACTABICHUN O MAaTeMAaTHKE KaK YHHBEPCAIBHOM S3BIKE
HAayKH, CpCACTBE MOICIUPOBAHUA SBJICHUM W IpomecCoB, HIACAX MU MCETOAAX
MATEMAaTHKH,

- IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKU I HAYUYHO-TCXHHYCCKOIO IIporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIICHUSI K MaTE€MaTHKE KaK K YacTH OOIIeUeTOBEUYECKOM
KYyJIbTYpbl 4Y€pe3 3HAKOMCTBO C MCTOpHUEH pa3BUTHS MaTEeMaTUKH, HBOJIIOLUEH
MaTEeMaTHYECKUX UJICH;

- PasBUTUC JJIOTUYECKOT'O MBIIIJICHUA, MMPOCTPAHCTBCHHOI'O B006pa)K€HI/I$I,
AITOPUTMHUYECKON KYJIbTYpbl, KDUTUUYHOCTH MBILIUIEHUS Ha YpOBHE, HEOOXOIUMOM
Ut Oyaymien mpodecCuOHaTBHOM AESITEIBHOCTH, IS TIPOAOJIKEHUST 00pa30BaHuUs U
caMo00pazoBaHMs;

- OBJIAICHUC MATEMATUUYCCKMMU 3HAHHUAMHU W YMCHUAMU, HeO6XOI[I/IMI)IMI/I B
HOBC@HHGBHOﬁ KHU3HU, A1 OCBOCHUA CMCKHBIX €CTCCTBCHHO-HAYUHBIX AWCHUIIINH
U JUCHUIUIMH TPOo(dEeCcCHOHATBHOTO IMKIa, MM TONy4eHHs oOpazoBaHUs B
o0acTsx, He TPEOYIOIIMX yrIyOJIeHHOW MaTeMaTUYeCKON TOITOTOBKY;



TOTOBHOCTh U CIIOCOOHOCTh K OOpa3OBaHHIO, B TOM 4YHCIE CamMo00pa3oBaHUIO, Ha
MPOTS)KEHUU BCEU JKHU3HU,
CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICITHOU
npodeccnoHaTbHOM U OOIIECTBEHHOM JAEITeTbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHOW TBOPYECKOH M OTBETCTBCHHOM
NeSTeNbHOCTH,
TOTOBHOCTh K KOJUICKTHBHOM pa0oOTe, COTPYIHHUYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTeNbHOW,  OOIIECTBEHHO  TOJE3HOH,  y4eOHO-MCCIIEIOBATEILCKOM,
MIPOEKTHOM ¥ IPYTHX BUJAX JCSATEILHOCTH;
OTHOIIEHHE K MPO(ECCHOHAIBLHON JAEATEIEHOCTH KaK BO3MOXHOCTH Yy4YacTHS B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOIIECHAIIMOHAIBHBIX
pooem;
* MemanpeomMemHmupix:

YMEHHUE CaMOCTOSITEIILHO OIPEIENIATh eI JESTETbHOCTH M COCTABIISATH IUIAHBI
JESITeTbHOCTH; CAMOCTOSTEIILHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH
JeSITeIbHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIC PECYpPChl U JIOCTHIKCHUS
MMOCTABIICHHBIX IIEJICH M peaau3alii IUIAHOB JEATSILHOCTH; BBIOMPAThH YCICIIHEIC
CTpaTETHH B Pa3IMYHBIX CUTYAIUX;
YMEHHUE TMPOJYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOM

NEeSITeIbHOCTH, YYUTBHIBATh IO3UIMH JPYTHX YYACTHUKOB JIEATEILHOCTH,
3¢ (heKTHBHO pa3peniaTh KOH(PIUKTHI;
BJIaJICHHNEC HABBIKAMHU II03HABATEIILHOM, y4eOHO-HCCIICAOBATEIBLCKOW U TPOCKTHOM
JeSITeIbHOCTH, HABBIKAMH pa3pelieHHs MpoOsieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHHS MPAKTHYCCKHUX 33J]a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHS,
TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSITEIIbHONH MH(OPMAIMOHHO-IT03HABATEIHHON
NEeSTeNbHOCTH, BKIIOYas YMEHHE OPHUEHTHUPOBATHCA B Pa3IMYHBIX HCTOYHUKAX
nH()OpPMAINY, KPUTUYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHQPOPMAIIHIO,
MOJTy9aeMYI0 U3 PA3IMYHBIX UCTOYHUKOB,;
BJIQ/ICHUE SI3LIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, IOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHUSI, HCIIOJIb30BATh aJICKBATHBIC SI3BIKOBEIC CPE/ICTBA,
BJIaJICHWE HAaBBIKAMHU TO3HABATENbHON pe(dIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTEIBHBIX MPOIECCOB, WX PE3yIbTAaTOB U OCHOBAHW, TPaHUIL
CBOETO 3HAaHUS M HE3HAHMs, HOBBIX IO3HABATENBHBIX 3a/a4 M CPEICTB ISl UX
JOCTHKCHUS;
[EJICYCTPEMJICHHOCTh B TIOMCKAaX W TPUHATHUU PEUICHHH, COOOpa3HTENbHOCTh U
WHTYULIASA, PAa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEICTABICHUN;  CHOCOOHOCTH
BOCIIPHHHUMATH KPacoTy W TAPMOHHIO MHUPA;

* npeomemubix

c(OpPMUPOBAHHOCTH MIPEJCTABICHUN 0 MATEMATHKE KaK 4aCTH MUPOBOM KyJIbTYpPHI U
MECTe MaTeMaTHUKd B COBPEMEHHOW IMBWJIM3AIMH, CIOCO0aX OMUCAHHS SBICHUMN
peaIbHOTO MHpa HAa MATEMaTUYECKOM SI3BIKE;
c(OPMHUPOBAHHOCTH MPEACTABICHUN O MATEMATHUECKUX MOHATUSAX KaK BAKHEUITHX
MaTEeMaTHYECKUX MOJEISAX, O3BOJISIONIMNX OMUCHIBATh U U3y4aTh Pa3HbIE MPOIIECCHI



U SBJICHUSA; TIOHMMAHUE  BO3MOXHOCTHM  AaKCHOMAaTHMYECKOIO  IOCTPOCHUS
MAaTeMaTUYECKUX TEOPHIl;

BJIAQJICHAE METOAAMM JOKa3aTeIbCTB U AITOPUTMOB DpELICHMs, YMEHHE UX
IIPUMEHSTh, IPOBOAUTH JOKA3aTEIIBHBIE PACCYKIACHHS B XO/I€ PEILICHUS 3a1a4;
BIIQJICHUE CTAaHAAPTHBIMU IIPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
[I0OKA3aTeIbHBIX, CTECIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM M HEPAaBEHCTB, HX
CUCTEM; MHCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YHCIE U
IIOMCKA IYTH PEUICHMs] U WUIIOCTPALUK PEIICHNs YPABHEHNUI U HEPABEHCTB;
c(OPMHPOBAHHOCTh TPEJICTABICHUI 00 OCHOBHBIX IOHATHAX MaTEMaTHYECKOTO
aHaJlu3a M MX CBOMCTBAaX, BIAJCHHE YMCHHMEM XapaKTEpHU30BaTh IIOBEICHHE
(GyHKUMH, UCTIOJIb30BAaHKUE MOJYUYEHHBIX 3HAHUN U1 ONMCAHUS M aHaJIu3a pealbHbIX
3aBHCHUMOCTEH;

BIIQJICHUE  OCHOBHBIMU  IIOHATUSAMHM O IUIOCKMX W IIPOCTPAHCTBEHHBIX
reOMeTpHUECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTb YMEHUS
pacrio3HaBaTh reoMeTpuUecKre GUrypsl Ha yepTexax, MOAEISAX U B PealbHOM MHUPE;
IPUMEHEHHE U3YyYEHHBIX CBOMCTB reOMETpUYEcKUX (Guryp u Gopmyi aias pemeHus
Ir€OMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJIEpKaHUEM;

c(OPMHPOBAHHOCTh MPEJCTABICHUH O TMpoLeccax U SBIECHUAX, HMEIOIUX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAILHOM MUDE,
OCHOBHBIX IMOHSATHUSX JJIEMEHTAPHONM TEOPUU BEPOSTHOCTEHW; YMEHUM HaXOIUTb U
OLICHMBATh BEPOSATHOCTU HACTYIUJIEHUS COOBITHMII B MNPOCTEUIIMX NPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHbIX BEINYHH;

BJIa/ICHAE HAaBBIKAMM HCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX INPOTrpaMM IIPH
penieHuu 3aay.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenune
Matemartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U

MPAKTUYECKOU esATeNbHOCTH. Llenu n 3anaun u3y4yeHus: MaTeMAaTUKH [IPU OCBOCHUU
cnemmanbHocTen CIIO.
Auredpa

Tema Pa3zBuTue NOHATHS 0 YHCJIE
ensie u parmonanbpHbIe yncia. [efictBurensubie uncina. [IpubnuxeHHbIe BEIYUCICHUS.
KommnnekcHple gncia.

Tema Kopumu, crenenn u jorapudmsol
Kopnu u crenenn. KopHu HatypaibHOU CTENEHHU U3 Yncia U UX cBolcTBa. CTENeHu ¢
palMoHaNBHBIMM MTOKA3aTEIsIMHU, UX CBOMCTBA. CTENEHHU ¢ AEHCTBUTEIbHBIMU
mokazaressMu. CBOHCTBA CTEICHH C ACHCTBUTCILHEIM OKA3aTCICM.

Jlorapudm. Jlorapudm uncaa. OcHoBHOe HorapudMuuecKoe TOXIAECTBO. [lecsaTruunbie u

HaTypaibHbIie Jorapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexon k HOBOMy
OCHOBAHMIO.

IIpeoOpa3oBanue ajnredopanyeckux BbipaxkeHuid. [I[peodbpazoBanue painoHaIbHBIX,
HMPPAIMOHATIBHBIX CTETIEHHBIX, MIOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BBHIPAKESHUMN.



IIpakTuyeckune 3aHATHSA

Apudmernueckue 1eicTBUA HaJl YMCIaMU, HAXOXKAEHUE IPUOIMIKEHHbBIX 3HAaUEHUI
BEJIMYMH U TIOTPEUTHOCTEH BBIUMCIICHU (a0CONFOTHON M OTHOCUTEBHON ), CPAaBHEHHE
YHUCJIOBBIX BBIPAKEHUM.

Beruucnenue u cpaBHeHUE KOpPHEW. BbINlonHEHNE pacyeToB ¢ paJuKalaMH.

Pemenue nppanronanbHbix ypaBHeHH. HaxoxnieHne 3HaUeHUN CTEIEHEN C
panroHanbHbIMU NoKa3aTensiMu. CpaBHeHue cTeneHel. [IpeoOpa3oBanus BeIpakeHUIH,
COJIeprKallMX CTEIECHU. PeleHne mokasareabHbIX YpaBHEHHUN.

Pemenue npukiaaHbIX 3aad.

Haxoxnenue 3HadueHuii norapudma 1o npou3BobHOMY OCHOBaHUIO. [Iepexon oT ogHOro
OCHOBaHUs K ApyroMy. Beruucienue u cpaBHeHue jgorapugmos. JlorapupmupoBanue u
IIOTEHIIUPOBAHUE BBIPAKECHUM.

[TpuGnuxeHHbIe BEIYUCIICHUS U PELICHUS IPUKIIAIHBIX 3a/1a4.

Pemenue norapupMudeckux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUH

Tema OcHOBHBIC NOHATHSA
Pagnannas mepa yrna. BpamarensHoe asuxeHne. CHHYC, KOCHHYC, TAHT€HC U KOTaHI€HC
qucia.

Tema OcHOBHbIC TPHTOHOMETPHYECKHE TOKAECTBA
@opmyisl npuBeaeHuss. PopMyiibl ciokeHuss. POpMyIibl yABOCHUS

Tema IIpeoOpa3zoBaHusi npocTeINX TPUTOHOMETPHUYECKUX BbIPaKeHUil
[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIUN B IPOM3BEACHUE U POU3BEICHHS
B CYMMYy.

Tema Tpuronomerpuyeckue ypaBHeHUsI U HEPABEHCTBA
[Ipocreiimme TPUroHOMETPUUECKHUE YPAaBHEHUS.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIHMH. APKCUHYC, apKKOCHHYC, apKTaHI€HC.
IIpakTHYecKkue 3aHATHA

PannanHbIll METOA U3MEPEHUS YITIOB BPALIECHHUS U CBSA3b C IPAJyCHOM MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYJbl  CIOXKEHUS,  YABOEHUS,
peoOpa3oBaHWe€  CyMMBbl ~ TPUTOHOMETPUYECKHMX  (QYHKIMH B INpOU3BEACHHUE,
peoOpa3oBaHKEe IMPOU3BEACHUS TPUTOHOMETpUUECKMX (QyHKuMi B cymmy [lpocreiinue
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHble TpPUTOHOMETpUYECKHE (PYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.
DyHKIUH, UX CBOICTBA H IPaUKH

Tema @ynknun. OGnacTs onpeaeneHust ¥ MHOXKECTBO 3HaYSHUH; TpaduK PYHKIUH,
noctpoeHue rpaduKoB GpyHKIMHA, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

Tema  CpoiictBa  (yHkumuum. MOHOTOHHOCTh,  YETHOCTh,  HEUYETHOCTH,
OTPaHUYEHHOCTh, MEPUOIUIHOCTh. [IpoMexyTku Bo3pacTanus U yObIBaHUS, HauOOJbIIEE U
HauMEHbIIIee 3HAYeHMs, TOYKM 3KcTpemyma. ['paduueckas wunTeprperauus. [Ipumepst
(YHKIIMOHAJIBHBIX 3aBUCMMOCTEN B pealibHBIX Ipoleccax U siBIeHUsX. Apudmernyeckue
ornepauuu HaJ QyHKIuAMH. CroxHas QyHKIMS (KOMITO3ULIHS).

Tema CteneHnnble, NokasaTejbHbIe, JOrapupMu4ecKue H TPUTOHOMETPHYEeCKHUe
¢pynkouu. OO0patHble TpuroHomerpudeckue QyHkuuu. Onpenenenuss GyHKUUH, UX
CBONCTBA M rpaduku.



[IpeobpazoBanus rpaduxoB. IlapannenbHbIA MEPEHOC, CUMMETPHS OTHOCHUTEIBHO OCEH
KOOPJMHAT U CHUMMETPUsI OTHOCUTENIBHO Hauyajga KOOPAWHAT, CUMMETPHUS OTHOCHUTEIBHO
IPSIMON y = X, PaCTSDKEHUE U C)KaTUe BAOJb OCEH KOOPAMHAT.

IIpakTHYeckue 3aHATHSA
[Ipumepsl 3aBUCHMMOCTEN MEXIy IEPEMEHHBIMU B pEajbHBIX IPOLECCAX M3 CMEKHBIX
mucuutuinH.  Onpenenenne ¢yHkuuii. Iloctpoenne u ureHwe rpadukoB (GYHKIUH.
UccnenoBanue ¢yakuun. CBOWMCTBA JMHEHHOW, KBaAPAaTHUYHOH, KYyCOYHO-JIMHEHHOW W
npoOHomHeHOW ¢yHKIMA. HempepwsiBHBIE M mepuoanueckue ¢GyHkuuu. CBoOWCTBa M
rpaduku CUHYca, KOCHHYCa, TaHTeHca U KoTaHreHca. OOpaTHble PYHKIMU U UX TpaduUKH.
OO6parnaple  TpuroHomerpuueckue Gynknuu. IIpeoOpazoBanmsi rpaduka HyHKIHH.
I"apmonnueckue konebdanus. [lpuknagnsie 3aqauu.
[Toka3zaTenbHble, JOrapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHUS U HEPABEHCTBA.
Pa3nes Havasa MaTeMaTH4ecKOro aHajn3a

Tema Ilocsien0BaTEILHOCTH.
CrocoObl 3a7aHusi W CBOWCTBAa YMCIOBBIX MHoOcienoBaTesnbHOCTE. CyMMupoBaHME
nocneaoBarenbHocTel. beckoHeuHo yObIBaroias reoMeTprudeckasi MporpeccHs U ee CyMMma.

Tema IIpousBoaHas.
[TonsiTre o mpou3BOIHON (YHKINH, €€ TEOMETPUIECKHI U (PU3MYECKHI CMBICI. Y paBHEHHE
KacarenbHOW K rpaduky ¢(yHkuuu. IIpom3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEACHUS,
yacTHble. [I[pon3BoHbIE OCHOBHBIX 3JIEMEHTApHBIX (PpyHKUMH. [IpuMeHenne npou3BoaHOMN K
WCCIIEIOBAaHHIO (PYHKIMI U TIOCTPOCHUIO TPAPUKOB.
[Ipumepsl UCHONAB30BaHUS NPOU3BOAHOM Il HAXOXKIACHHUS HAWIYYILEro peLIeHHs] B
MPUKIAJAHBIX 337a4ax. BTopas mpou3BojmHas, ee TeOMeTpUYEeCKHid W (U3UUIECKUN CMBICI.
Haxoxzaenue ckopocTu ajs mpoiiecca, 3aJaHHoro (Gopmynnoi u rpagukom.

Tema IlepBooOpa3Hasi u HHTErpaJ.
[IpuMeHeHne oOmnpeneNneHHOro HWHTEerpaga g HaxOXKICHHUS IUIONaJAd KPHUBOJHWHEWHOU
Tpanenun. Popmyna Herorona—IJleitonuna. [Ipumepsl npruMeHeHHs UHTEerpaia B GU3MKe U
FE€OMETPHH.

IIpakTHyeckue 3aHATHSA
UucnoBasi  IOCIENI0BATENbHOCTh, CHOCOOBI €€  3aJaHus, BBIUMCIEHHUS  YJICHOB
nocnefosarenbHoctu.  Ilpenen  mocnepoBarenbHocTH.  beckoHeuHo — yObIBarorias
reoMeTpHuyecKas mporpeccusi.
[Ipon3BoaHasA: MEXaHUUYECKUN U T€OMETPUYECKHI CMBICI IPOU3BOJHOM.
VYpaBHeHue kacatenbHOil B oOuiem Buze. IlpaBuna u dopmynsl auddepeHIrpoBanus,
TabauIa MPOU3BOJHBIX 3JIeMEHTapHbIX (yHKIMHA. VcciaenoBanue (QyHKIMU € TOMOIIBIO
npou3BoaHOW. HaxoxaeHue HamOOJBIIEr0, HaUMEHbBLIETO 3HAYEHHUS M HKCTPEMalIbHBIX
3HaYeHUN QYHKINHU.
Wnrerpan u nepBoobpasznas. Teopema Hprorona—IJleiiOnuna. IlpuMenenue uHTerpana x
BBIUHCIICHUIO (PU3NYECKUX BEJTMYMH U TUIOIIA .
Pa3snen YpaBHeHus: M HepaBeHCTBA

Tema YpaBHeHHA U CHCTEMb] YPABHEHHH.
PanmonaneHble, ppalMOHAIBHBIE, [10KA3aTEIbHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHUS U
CHUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.
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OcHoBHbIE TpUEMBbl HUX peleHus (pa3iokKeHHe Ha MHOXHUTEIH, BBEICHHE HOBBIX
HEU3BECTHBIX, MOACTAHOBKA, TpadUuecKuii METO).

Tema HepaBencrsa.
PannonanpHble, HppalOHAIbHbIE, [10KAa3aTEIbHbIE U TPUTOHOMETPUUYECKNUE HEPABEHCTBA.
OCHOBHbBIE IPUEMBI HX PEIICHUS.

Tema MWcnoab3oBanue cBoiicTB M rpaguxkoB GyHKUUIT NpPpU  pelIeHUuH
YPABHEHUI1 U HEPABEHCTB.
Meton unTepBanoB. M3o0pakeHne Ha KOOPAUMHATHOM IUIOCKOCTH MHOXECTBA PELICHHIM
YPaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

Ipuxkaagnpie 3axa49u
IIpuMeHeHHEe MaTeMaTH4YeCKMX METONOB JUIA DPELICHHUS COACP/KAaTEIbHBIX 3a1ad W3
pa3nUYHBIX 001aCTe HAYKHU U TPAKTUKH.
WuTepnperanys pe3ysbrarta, y4eT peabHbIX OTpaHUUEHUH.

IIpakTH4eckue 3aHATHSA
Kopnu ypaBuenuii. PaBHocunbHOCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHUI.
OcHOBHbIE IPUEMBI PELICHUS YpaBHEHUI. Pellienne cucteM ypaBHEHUN.
Hcnonb3oBanue cBOMCTB U rpadukoB (PyHKUIUN A1 peLICHUS] YPaBHEHUM U HEPABEHCTB.
KomOuHaTopuka, CTAaTUCTUKA M TEOPHUS BEPOSITHOCTEH

Tema J1eMeHTbI KOMOMHATOPUKH
OcHOBHblE TMOHATUS KOMOMHATOPUKU. 3aJauyd Ha TOJCYET 4YWcIa pa3MEIIeHUH,
MePECTaHOBOK, codeTaHuil. Pemenue 3amau Ha mepebop BapuanToB. Popmyrna OuHOMA
Herorona. CpoiicTBa OMHOMUHAIBHBIX KO3 duinenTos. Tpeyronsauk [Tackas.

Tema Jy1eMeHTHI TEOPUM BEPOSTHOCTEH
Co0bITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHHE BEPOSTHOCTEH.

Tema J1eMeHTHI MATEMATHYECKON CTATHCTHKH
IIpencraBnenue AaHHBIX (TaOIMIIBI, TUArPAMMBI, TPaPUKH)
IIpakTnyeckue 3aHATHSA
Wctopust pa3BuThsi KOMOMHATOPUKH, TEOPHUH BEPOSTHOCTEM M CTAaTUCTHUKUM U UX POJIb B
pa3aMuYHBIX c@epax dYeloBeYeCKOW iku3HeaearenabHocTu. [IpaBuna KOMOMHATOPUKH.
Pemenne koMOuHATOpHBIX 3adady. Pa3MerneHusi, codyeTaHuss U TEpEeCTaHOBKU. buHOM
Herorona u tpeyronsauk Ilackans. [Ipukitagnelie 3anaqn.
Kiaccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpEMa O CyMMeE
BepoATHOCTEN. Brpruncnenue BepostHocTer. [lpukmagseie 3amaun. IlpencraBienue
YHCJIOBBIX AaHHBIX. [IpukianHele 3anaun.

I'eomerpus

Tema IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE
B3anMHOe pacrionokeHue AByX NpPSIMBIX B NPOCTpaHcTBe. [lapamienbHOCTH NpsAMON M
mockocTH. IlapamnensHocTh MmmockocTed. llepneHauKyIsspHOCT NPSIMOM M IUIOCKOCTH.
[lepnenuKynsp ¥ HAaKJIOHHAs. YTOJI MEXIY NPSMOM M IUIOCKOCTBIO. J[ByrpaHHBIN yrod.
VYron Mexay miockocTsMu. [lepneHauKyasspHOCTh IBYX INIOCKOCTEN.
I'eomerpuueckue MpeoOpazoBaHUs MPOCTPAHCTBA: MapajUIeIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEIIBHO IUIOCKOCTH.
[TapannensHoe mnpoektupoBanue. Ilnomans opToroHanpHOW mpoekuuu. M3o00paxenue
MIPOCTPAHCTBEHHBIX QUTYD.
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Tema MHOrorpaHHUKHU
Bepuunsl, pedpa, rpaHi MHOTOTPaHHUKA.
IIpusma. [Ipamas u HaknoHHas npusma. lIpaBunbHas npusMma.
Hapanuenenunen. Kyo.
IMupamuna. [TpaBunbHas nupamuga. Y cedeHHas nupamua. Terpasap.
Cummerpui B KyOe, B mapajulesienuIesie, B Ipu3Me 1 MUpaMue.
CeueHus Ky0a, IPU3MBI U TUPAMUBI.
IIpencraBnenue o NpaBUIIbHBIX MHOTOIpaHHMKAX (TETpa’ape, Ky0e, oKTaspe, 10JeKadape
1 UKOCadIpe).

Tema TeJsia ¥ IOBEPXHOCTH BpPAILIEHUSI
Muiuuap u koHyc. YcedeHHbIH KkoHyc. OcHOBaHME, BbICOTa, OOKOBas IOBEPXHOCTH,
oOpasytomias, pazBepTka. OceBble CEUYCHHS U CEYCHHS, TapaJlieNIbHbIe OCHOBAHUIO.
lap u chepa, ux ceuenus. KacarenbHast I10CKOCTh K cdepe.

Tema U3MmepeHust B reoMeTpuu
O0beM u ero m3mepenue. MaTerpansHas popmyia oobema.
®opmynel oO0bema KyOa, HpPSIMOYIOJIBHOTO MapajulejenuIesna, MpU3Mbl, IMIMHApPA.
®opmyinel 00beMa MUpaMuabl U KoHyca. @OopMyIibl IUIOIAAN MOBEPXHOCTEH LMIMHIPA U
KoHyca. @opMyibl 06beMa 1apa u Iiomagy chepsl.
[TonoGue ten. OTHOIIEHUS MJIOLIa/Iel TOBEPXHOCTEH U 0ObEMOB MTOI00OHBIX TE.

Tema KoopauHaTBI M BEKTOPHI
[IpsimoyronbHast (nekapToBa) cucTeMa KOOPJAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSHUSA
MEX/y IByMsl TOUKaMHU. Y paBHEHUs chepbl, IUIOCKOCTH U IPSIMOM.
Bextopsl. Monynp BekTopa. PaBeHCTBO BekTOpoB. CiioK€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4Yuci0. Pa3joxkeHue BEKTOpa II0 HANpaBICHUSAM. YTOJI MEXAy IByMs
BekTopamu. IIpoekuus BekTopa Ha ock. KoopauHatel Bekropa. CkansipHOE NPOU3BEACHUE
BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPHU PEUICHMM MAaTEMATHYECKUX U MPHUKIAIHBIX
3a1a4.
IIpakTHYeckue 3aHATHSA
[Ipu3Hakyu B3aMMHOIO pAaCIOJIOKEHUS TMPSMBIX. YTOJI MEXAy HIpsMbIMU. B3aumHoe
pacCIOJIOKEHUE MPSAMBIX M IUIOCKOCTEH. [lepreHauKynsap U HaKJIIOHHAs K IJIOCKOCTH. YTOJI
MEXIy IMpsSMOM M IUIOCKOCTBIO. TeopemMbl O B3aUMHOM pAaCIOJIOKEHHH IMPSMOH U
IJIOCKOCTH. Teopema 0 TpeX NMeprneHIuKYIApax.
IIpu3Haky u CBOMCTBA MAapAJUIEIBHBIX U NEPIEHANKYIISPHBIX ITIOCKOCTEN.
PaccrosiHMEe OT TOYKM 10 IUIOCKOCTH, OT IPSAMOM 10 IIJIOCKOCTH, PACCTOSHUE MEXIY
IUTOCKOCTSIMHU, MEX/1Y CKPELIMBAIOIUMHUCS MPSMBIMHU, MEX/1Y MPOU3BOJIBHBIMU (UTypaMHU B
IIPOCTPAHCTBE.
[TapannensHOE MPOEKTUPOBAHME M €r0 CBOMCTBA. TeopemMa O IIomaaud OPTOTrOHAJIbHOM
MIPOEKIIMM MHOTOYTrOJIbHUKA. B3anMHOE pacnosyioskeHne NpoCTpaHCTBEHHBIX (QUTyYp.
Paznuunble  Buasl  MHOrorpaHHukoB. Mx  u3oOpaxenus. CeueHus, pa3BepTKU
MHOrorpanHukoB. Inomane nosepxHoctu. Bunel cummerpuil B mpoctpancTse. CUMMETpuUs
TeJ BPallleHHUs: U MHOTOTPaHHUKOB. Brruncienue miomianeit 1 00beMoB.
Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPYXKHOCTH, c(epbl, MIOCKOCTU. PaccrosiHue Mexny Toukamu. JleHcTBUS C
BEKTOPaMH, 33JJaHHBIMU KoopJauHaTaMu. CKaJsIpHOE MPOU3BEACHUE BEKTOPOB. BekTopHOE
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ypaBHEHHE MPSAMOI U MIocKocTU. Vcronb30BaHrne BEKTOPOB MPH J0KA3aTEIbCTBE TEOPEM
CTEepEOMETPHH.

[Tporpamma OVY/I.I1.04 Matematuku umeeT NpPOQUIBLHYIO HAMPaBICHHOCTh. JTO
BBIP)KAETCSI B COJCP)KaHUU OOyUYeHHs, KOJMYECTBE YacOB, BBIJCISEMBIX HA H3y4eHHE
OTACNBHBIX TEM IPOrPaMMBbI, TNTyOMHE HMX OCBOCHHUS CTyAEHTaMH, OOBEME U Xapakrepe
MIPAKTUYECKUX 3aHATUH.

OO61ue ey u3y4eHus TPAJUIUOHHO Pealn3yloTCs B YEThIpEX HAIIPABICHUSX !

1) obmiee peacTaBieHUE 00 UACAX M METOJIaX MAaTEMAaTHKH,

2) UHTEIJIEKTyaJIbHOE Pa3BUTHE;

3) oBnazeHre HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

4) BOCTIMTATEIIbHOE BO3/ICHCTBHE.

[Tpodunuzanus meneil MareMaTudecKoro oOpa3oBaHHUS OTPAXKAETCS HA BBIOOpE
MPUOPUTETOB B OpPraHU3alMU yIeOHOU AEATEIbHOCTH 00yYarOIUXCA.

[IpodwmibHas HANpaBIEHHOCTh OCBOCHHUS TPOrpaMMbl  00I1€00pa30BaTEIbHOM
IUCUUIUIMHBL: MaremMaTuka OCYIIECTBIISICTCS IyTeM H3y4YeHHS CIEAYIONMX TEeM C
0TpabOTKOM MPAKTUYECKUX HABBIKOB.

AJITEBPA

Tema Pa3zBurne mNoHATUA O YUCIE
AOGCOIIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH
Oxpyraenue uncen. [Ipocreiimme morpemHocTy apuPpMeTHIecKux TeHCTBUNA
KommiekcHbie uncna B anredpandeckoii popme. OCHOBHBIE OPMYIIBI U COOTHOLICHUS
Ilpakmuueckoe 3anamue No 1.

Pemenuie kBapaTHBIX YPaBHEHUH ¢ OTPUIIATEIIEHBIM TUCKPUMUHAHTOM

Tema KopHu, cTenenu u Jiorapupmsl
OCHOBHBIE CBOMCTBA KOpHEH
CBolicTBa CTENEHNU C IEHCTBUTENBHBIM IIOKA3aTEIEM
[IpakTuueckoe 3ansarue Ne 4.

CreneHnu ¢ 1eHCTBUTENIbHBIMY NTOKa3aTeNIMU
OCHOBBI TPUTOHOMETPUH

Tema OcHOBHbIEe TPUTOHOMETPHYECKHE TOKAECTBA
DopMyJIbI CI0KEHUS
@opMyIIbl ABOMHOIO yIjia
Ilpakmuueckoe 3anamue Ne 19 .

Pemenue 3anau.

Tema Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA
[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKUNN B IPOU3BEICHUE
Ilpakmuueckoe 3anamue Ne 21.

Penrenue 3amau

[Ipeo6pa3oBanue Mpou3BeIeHUsI TPUTOHOMETPUYECKUX (PYHKIIUNA B CyMMY
Ilpakmuueckoe 3anamue Ne 22.

Pemenue 3agau

Tema Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA
[Ipocreiimme TPUrOHOMETPUUECKHE HEPABEHCTBA
Pemenuie TpUroHOMETPUUECKUX HEPABEHCTB.
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®YHKIIUHU, UX CBOMCTBA U TPA®UKH
Tema CpoiicTBa GyHKIUM
[TonsiTHe 0 HEMPEPHIBHOCTH (DYHKITUU
HenpepbiBHOCTD QyHKITHH
Ilpakmuueckoe 3anamue Ne 26.
HenpepbiBHOCTD PyHKIHH
Ilpaxmuueckoe 3anamue Ne 27.
HccnenoBanue GhyHKIMMA
Tema O0paTHble PyHKIIMHU
OO6parnble QyHKIHH.
I'paduk obpaTHO# GyHKIINUH.
[IpeobOpaszoBanue rpadukoB QyHKIHNA.
HAYAJIA MATEMATHUHYECKOI'O AHAJIM3A
Tema IlociienoBaTe/IbHOCTH.
[TocnenoBarenbHOCTH.
CrniocoOslI 3a/1aHUs ¥ CBOMCTBA MOCIIEA0BATEIHLHOCTH
[Ipenen yncnoBoi nocnea0BaTeIbHOCTU
CBoiicTBa CXOQAUIMXCS IOCTIEA0BATEIbHOCTEN
Tema IlpousBogHasi.
[IpousBogHas
I'eomeTprueckuii 1 GU3NUYECKUI CMBICI TPOU3BOIHOM
HccnenoBanme QyHKIHIA
Ilpakmuueckoe 3anamue Ne 34.
Uccnenoanue GpyHkuuit
YPABHEHUSA U HEPABEHCTBA
Tema HepaBencrtBa.
TpuroHomeTpuuecke HepaBeHCTBA
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
Pemrenue TpuroHOMeTpUYECKUX HEPABEHCTB.
3JIEMEHTHI TEOPUM BEPOSITHOCTEM
CratucTtryeckoe orpeieJIeHle BEpOSITHOCTH.
3aKOHBI pacpeeNIeHUsl CIyYaillHbIX COOBITHI
3aKoHBI pacrpeieseHHs CTy4YalHbIX COOBITUI
Maremaruueckoe oxuaanue. CBONCTBA, HAXOXKICHUE
Jucnepcus, cpeqHee KBaapaTuyeckoe OTKIOHeHHe. CBONCTBA HAXOXK/IEHUE
[IpencraBienne qaHHBIX (TAONIUIIBI, TUATPAMMBI, TpadUKH).
[IpencraBienue qaHHBIX (TaOJIULBL, JUATPaMMBbl, TpapUKH).
SJJEMEHTHI MATEMATHYECKOMW CTATUCTUKH

[TonsTHe caydyaitHOTO COOBITHS
Kraccuueckoe onpeneneHue BEpoSTHOCTH
Onepanuu Haa COOBITUIMU
CaoiicTBa BeposITHOCTEH COOBITUI
OTHOcHTeNbHAS YACTOTA CIIY4alHOTO COOBITHS

IF'EOMETPUSA
Tema IIpsiMbIe U NVIOCKOCTH B MPOCTPAHCTBE
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AKCHOMBI CTEPEOMETPUH

B3anMHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE

B3aumHoe pacrionoxenue JByX IpsIMbIX B IPOCTPAHCTBE U HA IUNIOCKOCTH
[lepneHiuKynspHbIE, NEPECEKAIOIINECS, TTAPAIEIbHBIE U CKPELLIMBAOIMECS MIPSMBbIE
[lepneHIUKyYNSpHOCTD MPSAMON U IIIOCKOCTH. OpPTOroHaIbHbIE IPOEKLIUN
Ilpakmuueckoe 3anamue Ne 9.

CumMeTpHsi OTHOCUTEIBHO IIOCKOCTH

[lepnenquKynsp ¥ HaKJIOHHAS K TUIOCKOCTH.

[TapamiensHOCTh IPSIMOM U IITIOCKOCTH

Tema MHoOrorpaHHMKHN

[lonsiTHE MHOTOrpaHHUKA

IIpusma.

[Inomaay MoBEpXHOCTH IPU3M pa3BEPTKA MIPU3M

ITocTpoeHue ceyeHuii MpU3MBI.

Ilpakmuueckoe 3anamue Ne 28.

[TocTpoenune ceueHui TpU3MBbI.

[Tapannenenunes.

ITupamupa.

ITocTpoeHne ceueHUN MUPaAMUIBI.

VYceuennas nupamuaa

PasBepTka nupamu

Ilpakmuueckoe 3anamue Ne 29.

[Tmoniaam MoOBEpXHOCTH MUPAMUL

Terpasap. [IpaBusibHbIE MHOTOIPAaHHUKHU

Hunuuanp.

CeueHus LWIMHIpA.

Konyc.

VY ceueHHbIl KOHYC.

[ap
Ilpakmuueckoe 3anamue Ne 30).

Coepa.

O6beMbl MHOTOI'PaHHUKOB

O0Bem npu3msl

O6beM mupaMuIbI

O0BeM KpyTIbIX Tel
Ilpakmuueckoe 3anamue Ne 31.

O0beM KpyTibIX Te

Tema KoopauHatbl 1 BeKTOpPBI

[IpsimoyronbHas (qexkapToBa) cucTeMa KOOpAMHAT Ha IUIOCKOCTH
[IpsimoyronbHas (qexkapToBa) cucTeMa KOOpAMHAT Ha IUIOCKOCTH
Jlenenue oTpe3ka B 33 JaHHOM COOTHOILIEHUHU

CepennHa oTpeska

PaccrostHust Mexay AByMs TOUKaMH 33JaHHBIMU CBOUMHU KOOpAUHATAMU
PaccrostHust Mexxay AByMs TOUKaMH 3aaHHBIMU CBOUMHU KOOpAMHATAMU
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TEMATHYECKOE IINTAHUPOBAHHE

[Ipu peanm3amuu conepkaHus o00me00pa3oBaTEILHON yYeOHON TUCITUILTMHBI
OVJI.I1.04 Maremaruka B npeaenax ocBoenust OIIOIT CIIO no cnenmansHocTH 36.02.01

Berepunapusi (6a3oBasi moaroroBka) Ha 0aze OCHOBHOro o0mero oOpa3oBaHUS C

nojydeHueM cpeanero obmero oopasosanus (IIIICC3) o6bemM 00pa3zoBaTenbHON HArpy3KH

o6yqa}om1/1x0}1 COCTaBJIACT.

O0beM 00pa3oBaTENILHON MPOTpaMMBbl yUeOHOW AUCIHUILTUHBI — 246 4acoB
B TOM 4YHcCIIe B (hopme pakTudecKkor moaroToBku — 40 yacos;

U3 HUX:
TeopeTrdeckoe ooyuenue -194 ygaca;

nabopatropHbie pabOThI U IpakTHIecKue 3ausTus - 40 yacos;

KoHncynpramuu - 8 yacos.

IIpomexxyrouHast aTTecTanus — B popme sk3ameHa - 4 yaca.

TEMATHUYECKHAU ILUIAH

B ToMm unciie B

AyAUTOpPHBIE 3aHATHS. KounvecTBO dopme
Conep:xanue 00yueHust 4acoB NMPAKTHYECKO
MOATOTOBKH
Beenenne 2 -
Pa3BuTHe nousTHs 0 yncne 10 3
Kophu, crenenn, sorapudmer 28 5
[IpsiMbIe M TUIOCKOCTD B MPOCTPAHCTBE 20 3
KomOunHaTopuka, CTaTUCTHKA U TEOPHUSI BEPOSTHOCTEH 12 4
KoopauHatsl 1 BEKTOPBI 16 3
OCHOBBI TPUTOHOMETPUH 31 6
OyHKINH U TpaQuKH 18 3
MHOrorpaHHMKH 1 KpyTJIble TENa 26 4
Hauana MmaTemMaTiaeckoro aHaimsa 24 3
WHTerpan u ero npuMeHeHue 15 4
DneMeHTHI BEpOSTHOCTENH U MaTeMaTUYECKOU 12 -
CTaTHCTUKH
YpaBHEHMsI U HEPABEHCTBA 20 2
Hroro 234 40
Koncyabranumn

IIpome:xxyTOouyHas arrecrauus B gopMe dJK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB

Conep:kanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/A€HTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

2

Bsenenue

O3HakoMJIEHUE C pOJbI0O MAaTeMaTUKH B HAyKe, TEXHHUKE,
DKOHOMHUKE, WH()OPMAIMOHHBIX TEXHOJOTHUSIX U MPaKTUYECKON
nesaTeabHOCTH. O3HAaKOMIJICHHE C LESIMH M 3aJad4aMHi U3Y4CHUS

MaTteMaTHKu npu ocBoeHuu npodeccuit CIIO u cnenmanbHoCTEi
CI1IO

AJITEBPA

Pa3Butie noHsATHA O YUCIIE

Beimonnenue apupmeTnyeckux ASHCTBUN HaJA YUCIIAMH, COYeTas
YCTHBIE U INCbMEHHBIE IPUEMBI.

Haxoxnenue NpUOIMKEHHBIX 3HAYCHUU BEJINYNH U
HOTPEIIHOCTEN BbIUMCIEHUN (a0COMIOTHOM M OTHOCUTENIbHOMN);
CPaBHEHHUE YUCIIOBBIX BBIPAKEHUM.

Haxoxxnenne ommOGOK B NpeoOpa3oBaHMUSIX M BBIYMCICHUAX
(OTHOCHTCS KO BCEM IIYHKTaM IPOrPaMMbl)

Kopuu, crenenu, norapudmol

O3HakOMJICHHE C TOHATUEM KOPHS N-U CTENEHH, CBOMCTBAMU
pasvKalioB U paBUIaMH CPaBHEHUS KOpHEH.

DOopMyIMpOBAaHUE OINPEAEIEHUS KOPHS M CBOWCTB KOPHEH.
Bbruncnenue M CpaBHEHHME KOpPHEH, BBIIOJHEHME NPUKHUJIIKU
3HAYEHUS KOPHS.

[IpeoOpazoBaHre  YUCIOBBIX M  OYKBEHHBIX  BBIPAXCHHI,
COJZIEpIKalINX PaJUKaIIbL.

BrimonHenue pacdyeroB 1o (opmysiaM, COAEpKAllUM paJuKalbl,
OCYILECTBIIsAE HEOOXOJMMbIE IOJCTAaHOBKM WU IpeoOpa3oBaHUs.
OnpeneneHue paBHOCUIBHOCTU BBIPAXKEHUHW C  pajuKalaMH.
Pemenne nppalilnoHaIbHbBIX ypaBHEHUM.

O3HakOMJIEHME C TOHSATHEM CTENeHU C JEHCTBUTEIbHBIM
IIOKAa3aTeNEM.

HaxoxaeHue 3HaueHUN CTENEHH, UCIOJIb3YS NPU HEOOX0IMMOCTH
MHCTPYMEHTAIIBHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N-Ml CTENEHW B BUJE CTENEHH C JPOOHBIM
MoKazareneM U Hao0OopoT.

@opMyJIMpOBaHHE CBOWCTB CTENEHEW. BplumcieHue cremneHen c
paloOHaIbHBIM I10Ka3aTeIEM, BBIIOJIHEHUE NPUKHUIKH 3HAYCHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHue  YUCIOBBIX M  OYKBEHHBIX  BBIPAKEHHI,
COolepXalMX  CTENEeHW, HpuMeHssd  cBoiicTBa.  Pemenue
MIOKAa3aTeIbHBIX YPABHEHUM.

O3HakOMJIEHME C TPUMEHEHWEM KOPHEHM W CTEeNeHed Ipu
BBIUNCJICHUM CPEIHUX, JIEJICHUM OTPE3Ka B «30JI0TOM CEUEHUUN».
Pemenne npukiaHbIX 3a7ja4 Ha CJIOKHbIE MPOLIEHTHI

[IpeobpazoBanue
anredpanvdeckux BbIPAKEHUN

Beimonnenne  mpeoOpazoBaHMil  BBIpaXEHUH, MpPUMEHEHUE
dbopMys, CBS3aHHBIX CO CBOMCTBAMH CTEMEHEW W JorapudMoB.
Onpenenenue obnacTu JOTTYCTUMBIX 3HAUEHUN
norapumuueckoro BblpakeHus. Pemenue norapupmMuyeckux
YPaBHEHUNU
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Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

2

OCHOBBI TPUTOHOMETPUH

OCHOBHBIE TOHATHUA

W3yuenue paguaHHOroO METOJa U3MEPEHUs YIIOB BPALLCHUS U UX
CBSI3U C IPayCHON MEpOi.

N300paxkeHre yriaoB BpallCHHUs Ha OKPYKHOCTH, COOTHECEHHE
BEJIMYMHBI YIJIA C €0 PACIOJI0KEHUEM.

®opMynupoBaHHE OMPEACICHUN TPUTOHOMETPUUECKUX (PYHKUIUH
JUIsl  yIJIOB IIOBOPOTa M OCTPBIX YIVIOB  NPSMOYIOJIBHOTO
TPEYroJbHUKA H 00BSICHEHNE X B3aUMOCBSI3H

IIpuMeHEHHE OCHOBHBIX TPUIOHOMETPUYECKMX TOXKAECTB IS
BBIYUCIICHHS 3HAYEHUH TPUTOHOMETPUUYECKUX (DYHKIMI 1O OHOM
U3 HUX

W3yueHnne OCHOBHBIX (OPMYT TPUTOHOMETPHH:  (HOPMYIIBI
CII0’KEHHS, YIBOCHHS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIHMIA B IPOU3BEACHUE U TPOM3BEACHUS
B CyYMMYy U IIpUMEHEHHE IIpU BBIYKUCICHUM 3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOLEHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPUHU TOYEK HA €AMHUYHOU
OKPYXKHOCTHU M IPUMEHEHHUE UX JJIs BbIBOJIa (OPMYJI IPUBEJICHUS

OcHOBHbIE
TPUTOHOMETPUUECKHUE
TOXKJIECTBA

[IpeobpazoBanusi MpOCTEHIIINX
TPUTOHOMETPHUECKUX
BBIPAKECHUU

[Ipocreiiue
TPUTOHOMETPUYECKHE

YpaBHCHU U HEPABCHCTBA

Pemienue mno ¢QopMynamM M TPUTOHOMETPUYECKOMY KpPYTy
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[TpumeHeHne oOIMIMX METOJOB pelleHHs] YpaBHEHHH (IpuBeaeHue
K JINTHEWHOMY, KBaJIpaTHOMY, METOJl Pa3JI0KEHHSI HA MHOXKUTEIIH,
3aMeHbl [EPEMEHHOM) TMpH PELIEHUH TPUTOHOMETPUUYECKUX
YpaBHEHUM.

YMeHHe  OoTMEYaTb Ha  Kpyre  peueHus  MNPOCTEUIIHX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcuHyc, apKKOCHHYC,
apKTaHIe€HC Yucia

O3HakoMJIeHHE C HOHSATHEM OOpPaTHBIX TPUTOHOMETPHUECKHX
GyHKIHIA.

H3yyeHue omnpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHI€HCa
yrciaa, (OpPMyIUpOBaHME UX, HU300paK€HHE HA EJUHUYHOU
OKPY>KHOCTH, IPUMEHEHHE NIPU PELIEHUH YPAaBHEHUN

®YHKIUHU, UX CBOMCTBA U TPA®UKH

Oynkiuu. [ouarue o
HEMPEPHIBHOCTU (DYHKITUH

O3HakoMJIEHME C  MOHATHEM  IIEPEMEHHOH,  MpUMEpPaMH
3aBUCUMOCTEN MEXIYy IEPEMEHHBIMH.

O3HakoMIIeHHE C  moHsATHeM  rpaduka, OIpeleIcHUe
MPUHAJJIEKHOCTH TOUKH rpaduky GyHKIUH.

Onpenenenue no ¢opmyse mnpocreiimeil 3aBUCUMOCTH, BHIA €€
rpaduka.

Beipaxxenue no ¢popmyiie o JHON epeMEHHON Yepe3 IpyrHe.
O3HakoMmIIeHHE ¢ onpeaeneHreM QyHKIUU, (OPMYJINPOBAHUE €TO.
Haxoxxnenue oOmacTy omnpeaeneHus W 00JacTH  3HAYEHUH

byHKIUHA
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Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

1

2

CgoiicTBa QyHKIIUH.
I'padmueckas uaTEpHIpeTaIUS.
[Tpumeps! GyHKIIMOHAIBHBIX
3aBUCHMOCTEHN B PEAJIBHBIX
npoleccax U sIBICHUAX

O3HakomileHHE ¢ IpUMepaMu (YyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaIbHBIX IIpOLECCaxX U3 CMEXHBIX TUCHUIUINH.

O3HakoMJIEHHE C JO0Ka3aTelbHbIMU PACCYXIECHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHONW H KBaJIpaTU4YHOM (YHKIMI, MpoBeaeHue
WCCJICI0OBAHMS JINHEWHOW, KYCOUYHO-TMHEHHOM, TPOOHO-TMHEHHON
U KBaJpaTUYHOM  (QyHKUMI, DOCTpOeHHE MX TIpadUKOB.
[Toctpoenue u uTeHue rpaguKoB HyHKIUHA.

HccnenoBanue QyHKIMH.

CocraBnenue BUIOB (YHKUMH MO JAaHHOMY YCIIOBHIO, pEIICHUE
3ajjad Ha SKCTPEMYM.

Beimonnenue npeobpazoBanuii rpaduka GpyHKuun

Ob6parnble QyHKIIH

W3yuenne moHsATHS OOpaTHOW (YHKIMH, ONpeAesieHHE BHIA U
noctpoeHne rpaduka oOpaTHOW (QYHKIMH, HaXOXICHHE ee
obJsactu onpeneneHus u 00J1acTH 3HAUCHUM.

[Ipumenenne cBOMCTB (GPyHKUMI MPU MCCIICTOBAHUN YPaBHEHHUH U
pEILICHUHN 33J1a4 Ha SKCTPEMYM.

O3HaKOMJIEHHE C MIOHSTHEM CIIOKHOU (DYHKLIUU

Crenennslie, OKa3aTelbHbIC,
Jorapudmuyueckue u

TPUTOHOMETPHUYECKHE (HYHKIIHH.

OO6patHbie
TPUTOHOMETPHYSCKHE (HYHKIIUU

Bbruncnenue 3HaueHM (QYHKUMM 1O 3HAUEHUIO apryMeHTa.
OnpezneneHue MoN0KEHUST TOUKU HA Tpaduke 1o ee KoopauHaTaM
¥ HA00OpOT.

Hcnonp3oBaHue CBOMCTB (DYHKUMU Ui CpaBHEHUS 3HAYCHHI
CTeTeHeH U JTorapu(moB.
[Toctpoenue rpadukos
GyHKIMIA.

Pemenne mnokaszaTeNbHbBIX M JIOTapUPMHUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHME C TIOHATHEM HENPEPHIBHOM IEPUOINYECKON
¢yHkuyM, (GopMyIHpOBaHHE CBOMICTB CHHYyca U KOCHHYCA,
MOCTPOCHHE UX IPaHKOB.

O3HakOMJIEHME C TOHSATHEM TapMOHHYECKHX KoJeOaHud H
IpUMEepaMu TapMOHHUYECKUX KOJIeOaHU JJIs ONHMCaHMs MTPOLIECCOB
B (pM3HKe U IpYrux o01acTIX 3HAHUS.

O3HakOMJIEHME C IOHATHEM  Pa3pbIBHOW  INEPUOIUYECKOU
GbyHKIIMM, (QOpMYyIMpOBAaHUE CBOMCTB TaHreHCa M KOTaHIEHCA,
MOCTPOCHHE UX IPaHKOB.

[Ipumenenue cBOWCTB (GYHKIUH JUiss CpaBHEHHUsS 3HAYEHHH
TPUTOHOMETPUUYECKUX (DYHKIMH, PELIeHUs TPUTOHOMETPUUYECKUX
YpaBHEHUM.

[TocTpoenue rpagkoB 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKLUI
U ompejiesieHue Mo rpaduKaM UX CBOMCTB.

Brimonnenue npeoOpa3oBanusi rpauKoB

CTCIICHHBIX n J'IOI‘apI/I(bMI/I‘ICCKI/IX

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocnenoBaTenbHOCTH

O3HaKOMJICHHE C IIOHATHEM YHCIOBOU noCICA0BAaTCIbHOCTH,
crocodamMu € 3aaHusd, BBIYHCIICHUAMHA € YJICHOB.
O3HaKOMIJICHHE C IIOHATHEM npeaciia MnocCJCHOBATCIIbHOCTH.
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Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

2

O3HaKoOMJICHHE C BBIYMCICHUEM CYMMBI O€CKOHEYHOT'O YHCIIOBOTO
psia Ha MpUMepe BBIYUCICHHUS CyMMBbI OECKOHEYHO YObIBaroei
r€OMETPUYECKON IPOTPECCHH.

Pemenne 3amau Ha mpumenenue (HOpMyibl CyMMbl OECKOHEYHO
yOBIBaIOIIEH reOMEeTPUIECKOM IPOTrpeccuu

[IpousBoaHas 1 ee npuMEHEHUE

O3HaKOMJIEHHUE C TOHATHEM IIPOU3BOIHOMN.

N3yuenne u  QopMynMpoBaHHE €€  MEXaHMYEeCKOro u
F€OMETPUYECKOTO0 CMBICTA, W3YYEHHE alTrOpuTMa BBIYHUCICHUS
IPOU3BOHOW Ha IpUMEpe BBIYMCICHHUSI MTHOBEHHOW CKOPOCTU U
YIII0BOTO KO PHUIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTeabHOH B 001IEM BUJIE.

YcBoenue npaBun AuQGEpeHIUPOBAHUS, TAOIUIBI TPONU3BOIHBIX
3JIEMEHTapHbIX (QYHKUUH, TpUMEHeHue Ui AuddepeHurnpoBaHus
(GyHKIMH, COCTaBJIEHUSI yPAaBHEHUS KacaTEJIbHOM.

N3yueHune TeopeM O CBS3M CBOWCTB (YHKUMH U IPOHM3BOJHOMH,
(bopMyIMpOBKaA HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHOM HCCIEI0BaHUS (DYHKIIMH,
3alaHHOoU (popMyIIOii.

VYcraHOBNIEHHE CBSI3U CBOWCTB (DYHKIIMM M NPOU3BOJHOM MO HX
rpadpukam.

[TpumeHeHre NPOU3BOAHON Ui pelIeHUs 3aJad Ha HaXOXKICHUE
HanOOJIBIIETO, HAWMEHBIIET0 3HAYEHUS M HAa HAXOXKICHUE
IKCTpEMyMa

[lepBooOpa3Hast 1 MHTETPAT

O3HakoMJIEHHE C TIOHATHEM HWHTETpajia W TEepBOOOpa3HOM.
W3yueHue mnpaBuiia BBIUMCIEHUS II€PBOOOPA3HOW U TEOpPEMbI
Herorona—Jlelibauma.

Pemenne 3amau Ha CBA3b NEPBOOOPA3HOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPA3HOM A JAHHON (PYHKIIMH.

Pemenne 3agady Ha INpUMEHEHHE MHTErpaja Uil BBIYMCICHUS
(bu3HYECKUX BEJIIMYMH U TUIOMIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUU
HepaBeHnctBa u cucremsl
HEPaBEHCTB C ABYMs
MepEMEHHBIMU

O3HakOMJIEHME C TPOCTEUIIMMHU CBEIACHUSIMH O  KOPHSX
anreOpanyeckuxX  ypaBHEHMH,  MOHATHSAMHM  HCCIIEIOBaHUS
YpPaBHEHUH U CHCTEM ypaBHEHHIA.

N3y4eHne Teopun paBHOCUIBHOCTH YPAaBHEHUH U €€ IPUMEHECHMUS.
[ToBTOpEHME 3aNIUCH PELIEHHs CTAHJAPTHBIX YPaBHEHUM, IPUEMOB
npeoOpa3oBaHUsl YpaBHEHHM M CBEJEHHUS K CTaHAApTHOMY
YpaBHEHHUIO.

Pemenne panyoHanbHBIX, UPPALMOHAIBHBIX, IMOKA3aTEIbHBIX H
TPUTOHOMETPUUECKUX YPABHEHHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB M TrpaduKoB (DYyHKIMHA A7 perieHus
ypaBHeHUU. [loBTOpeHHE OCHOBHBIX NMPUEMOB PEUICHUS CUCTEM.
Pemenue ypaBHeHUi ¢ MpUMEHEHHEM BCeX MPUEMOB (Pa3sioKeHUs
Ha MHOXMHTENM, BBEIEHUS HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpau4ecKoro MeToja).
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Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

2

Pemienne cuctem ypaBHEHMH C TNPUMEHEHHEM Ppa3IMYHBIX
crnoco0oB. O3HakoMJeHHE C OOIMMH BONPOCAMHU pEIICHUS
HEPaBEHCTB M UCIIOJIb30BaHUE CBOWCTB U rpaukoB QyHKIMHN npu
peLICHNH HEPABEHCTB.

Pemienne HepaBeHCTB M CHCTEM HEPaBEHCTB C IPUMEHEHHEM
pasIMYHbIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTHYECKUX  METOAOB Ui pEIIeHUs
COJepXKaTeNbHbIX 3a/Jad M3 pa3IM4yHbIX o0ylacTell Hayku U
NpakTUKU. MHTepnpeTUpoBaHUEe PE3yabTaTOB C YUETOM pEabHBIX
OrpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OCHOBHBIC TTOHSATHS
KOMOWHATOPHKH

N3ydenue npaBuia KOMOMHATOPUKY M IPUMEHEHUE NIPU PELICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3aJa4 METOIOM TIepebopa H 10
IIPABUIIy YMHOKEHHUS.

O3HaKOMJICHHE C TMOHATHSAMU KOMOWHATOPUKM: pa3MELIECHUSIMHU,
COYETAaHUSIMHM, [EpecTaHOBKaMH M  (QopMmysiamMu I MX
BBIUHCIICHHUSL.

OObsicHeHMEe M  HOpUMEHEeHHe (GopMysl s BBIYMCICHUS
pa3MeIIeHN, NEPECTAaHOBOK U COYETAHUN INPU PELICHUH 3a]ad.
Osznakomiienue ¢ 6uHomoMm HeroToHa u TpeyronsHukom Ilackans.
Pemenne mpakTHUeCKMX 3a7ad C HCHOJb30BAHUEM IOHATUH U
IpaBUJ KOMOMHATOPUKHU

DNEeMEHTHI TEOPUH
BEPOSATHOCTEMN

N3yuenne KIIacCHYeCKOro OIIPEACIICHUs] BEPOSATHOCTH, CBOMCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEMN.

PaccmoTpenue npuMepoB BBIUKMCICHUS BEPOSATHOCTEH. Pemienue
3aJla4 Ha BBIUMCIICHHE BEPOSITHOCTEN COOBITHI

IIpencraBnenue qaHHBIX
(TaGnuLIbI, TUArPaMMBI,

rpadukm)

O3HakOoMJIEHHE C MPEACTaBICHHEM YHCIOBBIX MJAHHBIX M UX
XapaKTEPUCTUKAMH.

Pemenne mpakTudeckux 3ajgad Ha oOpaOOTKY YMCIIOBBIX JaHHBIX,
BBIYNCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

[TpsiMbIe U MIIOCKOCTH B
IPOCTPAHCTBE

cDOpMy.]'II/IpOBI(El U TPUBCACHHUC  JOKaA3aTCIIbCTB IHPHU3HAKOB

B3aMHOTI'O PAaCIIOJIOKCHU A IIPSAMBIX n IUIOCKOCTEH.
Pacno3naBanue Ha qepTeKax W MOIACIAX Pa3JIMYHBIX CIYy4acB
B3aMMHOTI'O PaCIIOJIOKCHUA IpAMBIX n HHOCKOCTGI\/’I,

apryMEHTHUPOBAHUE CBOUX CYXKICHUM.

@opMyJIUPOBAHUE  ONPEACICHUM, TPU3HAKOB UM  CBOMCTB
MapajuIeNbHbIX U MEPHEHANKYIAPHBIX IIOCKOCTEN, ABYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BpInosiHeHME TOCTPOCHUS YIJIOB MEXKIY HNPSAMBIMH, NPSIMON U
IUDIOCKOCTBIO, ~ MEXAY  IUIOCKOCTSIMH [0  ONHMCAHUID U
pacro3HaBaHUE UX Ha MOJAECIIAX.
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Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

2

[IpuMeHeHne TPHU3HAKOB W CBOWMCTB PACHOJIOKCHHUS TMPAMBIX W
TUIOCKOCTEH MPU PElICHUH 3a/1a4.

N3o0pakeHre Ha PHUCYHKAaX W KOHCTPYMPOBAHHE HA MOJEIAX
NEPICHIUKYIIIPOB W HAKIOHHBIX K IIJIOCKOCTH, TPSIMBIX,
napauieIbHbIX TUIOCKOCTEH, YIJIOB MEXIY MPSAMOM U TJIOCKOCTHIO
1 000CHOBaHHUE MTOCTPOCHUS.

Pemenne 3amad HAa BBIYUCICHHWE T'E€OMETPUYECKHX BEIMYHH.
OnucpIBaHUE PACCTOSIHUS OT TOYKH JIO TUIOCKOCTH, OT MPSIMOM J10
MJIOCKOCTH, MEXAY IUIOCKOCTSMHU, MEXIY CKPEIIMBAIOIIMMHUCS
MPSIMBIMH, MEXTY TIPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.
dopMynMpoBaHUE U  JOKA3bIBAHHE OCHOBHBIX TEOpPEM O
pPacCTOSIHUAX (TEOpPEM CYIIIECTBOBAHMSI, CBOMCTBA).

N300paxkeHre Ha dYepTe)Kax HM  MOJCISAX PACCTOSHHUS W
000CHOBaHHE CBOUX CYXICHHA.

OnpenencHrue W BBIYUCICHHE PACCTOSHUN B IMPOCTPAHCTBE.
[Ipumenenue ¢GopMyn U TEOpeM IUIAHUMETPUM MJIs PELICHUS
3a/1ad4.

O3HaKkoOMJICHUE C TOHATHEM IapajuIeIbHOTO MPOSKTHPOBAHUS W
€ro CBOMCTBaMHU.

dopMyIHpOBaHUE TEOPEMbl O  IUIOMIAJM  OPTOTOHAIBHOU
MPOSKIIMA MHOTOYTOJIFHUKA.

[Ipumenenue Teopuu s OOOCHOBAaHUS IOCTPOSHUH U
BBIUMCIICHUM.

ApPryMEeHTHpPOBAHUE CBOUX CYXJIEHUN O B3aUMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (UTYD

MHororpaHHUKH

Onucanue " XapaKTepUCTHKA pa3IM4YHBIX BUJIOB
MHOTOIDAHHUKOB, TIEPEUUCICHUE MX DJJIEMEHTOB U CBOMCTB.
N300pa’keHrie MHOTOI'PaHHUKOB U BBIMIOJHEHUE IMOCTPOEHHs Ha
N300paXEeHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

BoluncrieHye JIMHEWHBIX DJIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMEHTUPOBAaHUE  CBOMX  CYXKJICHMIL.
XapakTepucTUKa M H300pak€HHE  CEYEHHUs,  pa3BepTKU
MHOTOIDAHHUKOB,  BBIYHMCICHHE  IUIOMIAAEH  ITOBEPXHOCTEH.
[Toctpoenne mnpocTedmmx cedeHuil KyOa, MPU3MBI, MHUPAMUIBL.
[Ipumenenne  pakToB M CBEACHMH M3  IUIAHUMETPHH.
O3HakoMJIEHME C BHJAMU CHMMETPUM B  IPOCTPAHCTBE,
dbopMyTupOBaHHUE ONPECICHHUIN  CBOMCTB.

XapakTepucTUKa CUMMETPHUM TEJI BpalICHUS U MHOIOIPAHHUKOB.
IIpuMeHeHHe CBOWMCTB CHMMETPUM IIpU  PEIICHUH  3a/ad.
Hcnonb3oBanue mpUOOpPETEHHBIX 3HAHWM IS UCCIEAOBaHHUS M
MOJICJINPOBAHNUS HECIIOKHBIX 3a/1a4.

N300pakeHrEe OCHOBHBIX MHOTOI'PDAaHHMKOB U  BBINIOJHEHUE
PUCYHKOB IO YCJIOBHSM 3a/1a4

Tenau IMOBCPXHOCTHU BpalllICHUA

O3HakoMJIEHHE C BUJaMH Tel BpamieHus, (HOpMyTUpPOBAHHE HUX
ONpEAEICHUN U CBOMCTB.

@opMynHpOBaHUE TEOPEM O CEYEHUH IIapa IUIOCKOCThIO U
TIJIOCKOCTH, KacaTeIhbHOM K cepe.

22




Copnepxanue o0yuenust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

2

XapakTepucTuka U M300pakeHHe Ted BpalleHHUs, UX Pa3BEPTKH,
CEYEHHS.

Pemennie 3agau Ha MOCTPOCHHE CEUEHUH, BBIUMCICHHUE [UIHH,
pPacCTOSHUM, YIII0B, IJIOMIAICH.

[IpoBeneHue noKa3aTENbHBIX PACCYKICHUI MPHU PELICHUH 3aj1ad.
[IpuMmeHeHne CBOMCTB CUMMETpPUU IPHU PEIICHUU 3aad Ha Tela
BpallleHUs1, KOMOMHALINIO TEl.

N300paxeHne OCHOBHBIX KPYTJIBIX TEJ U BBHIIOJHEHUE PUCYHKA 110
YCIIOBUIO 33J1a4H

H3mepenus B reomerpuun

O3HaKoOMJICHUE C MOHSATHUSIMU IUIOIIAAN U 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYMCIICHUE IUIOMIAACH IUIOCKUX (GHUTYp C
MPUMEHEHUEM COOTBETCTBYyIOIUMX (opmynr u  (akToB u3
IJIAHUMETPUH.

W3ydyeHue TeopeM O BBIYHCIECHUU OOBEMOB IMPOCTPAHCTBEHHBIX
TeN, peIIeHWe 3a7ad Ha TNpPUMEHEHHE (OPMYJ BBIUYUCICHHS
00BEMOB.

N3ydyenue Qopmyn [uisi BBIUKCIEHMS IUIOIIAJEH IMOBEPXHOCTEH
MHOTOT'PAHHUKOB M TEJ BpalllCHUS.

O3HaKOMJICHHUE C METOJOM BBIYHMCIICHUS TUIOMIAAN MOBEPXHOCTHU
chepsl.

Pemienne 3amad  Ha BBIUMCICHUE IUIOMIANECH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJl

Koopaunatsl 1 BEKTOpBI

O3HaKOMJICHHUE C ITOHSTHEM BEKTOpA.

W3ydyeHne neKapTOBOM CHCTEMBI KOOpAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHE M0 33JaHHBIM KOOpPJAMHATAM TOYEK M IUIOCKOCTEH,
HaxO0JIEHUE KOOPIUHAT TOYEK.

HaxoxneHue ypaBHEHMH OKpPYKHOCTH, CQepbl, IUIOCKOCTH.
Boluncrienne paccTossHUN MEKIY TOYKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, IPABWII Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOXKICHUSA
KOOPAWMHAT BEKTOpa B NPOCTPAHCTBE, MpaBUI JIEUCTBUM C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

IIpuMeHeHHe TeopuM IpU pPEIIeHWM 3aJad Ha JEHUCTBHS C
BEKTOPAMH.

N3yueHnne CKalspHOrO NPOU3BEIAECHUS BEKTOPOB, BEKTOPHOTO
yYpaBHEHUs MIPSMOH U TUIOCKOCTH.

IIpuMeHeHHe TeopuM IpU pPEIIEHWM 3aJad Ha JEHUCTBHS C
BEKTOPaMH, KOOPAWUHATHBIM METOJ, NPUMEHEHHE BEKTOPOB IS
BBIYMCIICHUS] BEJIMYUH YTIIOB U PACCTOSHUMN.

O3HakOMJIEHHE C JOKa3aTelIbCTBAMH TEOPEM CTEPEOMETPUHU O
B3aUMHOM  DACIOJOKEHMM  MNPAMBIX M IUIOCKOCTEH €
HICITOJIb30BAaHNEM BEKTOPOB

23




YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIATIINHBI

Jns ocBoenust mporpammbl yueOHoi nuctuminasl OY [ I1.04 Marematuka B KO-
JeIKe, peanusyloneM o0pa30BaTeNbHYI0 NPOTpaMMy CpenHero oomero oOpa3oBaHHsS B
npezaenax ocsoeHus: OIIOIT CIIO no cneunansuoctu 36.02.01 Berepunapus (6azoBast mo-
rOTOBKa) Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus, UMeeTCs YUeOHbINH KaOuHeT «Coluab-
HO-9KOHOMHYECKHUX TUCIHUIUIMHY», B KOTOPOM HMMEETCSl BO3MOKHOCTh 00€CTeyuTh CBOOO/I-
HBIM 1ocTyn B IHTEpHET BO BpeMs y4eOHOTO 3aHSATHS.

[Tomemenue KaOuHeTa YIOBJIETBOPSIET TpeOOBaHUSM CanurapHo-
anuaeMuonorndeckux npaBun u HopmatuBoB (CaunlluH 2.4.2 Ne 178-02) m ocHamieHo
TUIOBBIM OO0OPYZOBAaHHEM, B TOM YHCIIE CIEHUATU3UPOBAHHON y4yeOHOU MeOenpio H
cpeactBaMu  OOy4YeHHsI, JIOCTaTOYHBIMH JJISi BBIOJHEHHS TpPeOOBaHW K YPOBHIO
MOATOTOBKH OOYYarOIIUXCS.

B cocraB yueOHO-METOMYECKOIO U MaTEpUAIbHO-TEXHUYECKOT0 00ecedeH sl Ipo-
rpaMMBbl Y4eOHOM TUCHUIUIUHBI «MaTeMaTukay BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC TPero1aBaTes;

* HaIJISIIHBIE TOCOOUS;

* UTHQOPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* KOMILJIEKT TEXHUYECKON JOKYMEHTALlUM, B TOM YMCJE [AaclopTa Ha CPEeICTBa 00y-
YEHUs, HHCTPYKIUH 10 WX UCIOJIB30BAHUIO U TEXHUKE OE3011aCHOCTH;

* OuOIMOTEeUHBIN POHT.

B OubGnuoreunblii ¢GoHA BXOAAT YYEOHHKH, Y4EOHO-METOJAMYECKHE KOMILICKTHI
(YMK), oGecneunBaromue ocBoeHUE y4eOHON NUCHUIUIMHBI «MaTtemarukay, peKoMeHI0-
BaHHbIC WJIM JOMYIIEHHBIE JJIS HUCIOJIb30BaHUS B MPO(GECCHOHAIbHBIX 00pa30oBaTeNbHBIX
OpraHM3alMsIX, PeaTu3yIoX 00pa30BaTEbHYIO MIPOrpaMMy CpedHero o0IIero oopa3oBa-
Hus B nipenenax ocBoenust OIIOIT CITO Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHMsL.

B mpomecce ocBoeHUss TporpaMMbl  Y4eOHOH IHCHMIUIMHBI «MaremaTtuka
CTYAICHTBHl JIOJDKHBI TIOJNYYHUTH BO3MOXKHOCTBH JOCTYNa K OJEKTPOHHBIM y4eOHBIM
MaTepuajiaM II0 MaTeMaTHKe, MMEIOIUMCS B CBOOOJHOM JOCTyne B ceTH MHTepHeT
(97IeKTPOHHBIM KHUTAM, TIPaKTUKyMaM, TecTam, marepuaiam EI'D u np.).

MNEPEYEHDb YYEBHBIX U3JJAHU, UHTEPHET-PECYPCOB,
JOMOJHUTEJBbHOM JIUTEPATYPBI

Jna cmyoenmoe
OcHoeHble UCMOYHUKU

1. M.W. bammakoB MaremaTuka: y4eOHMK [UIi CTYA. YYpPeXIACHUH cpen. mpod.
oOpazoBaHus — 5-€ u3., ctep M.: U3natenbckuii ieHTp «Akaaemus», 2018.

2. M.W. bBammakoB Maremaruka. 3agauHuk: yued. mocodue A CTyI. YUPexKIACHUN cpes.
mpod. oOpazoBaHus - 5-¢ u3z., crep M.: M3narensckuii ieHTp «Akaaemus», 2018.
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,ZIonwmumeJleble UCMOYHUKU.

1. Anrebpa n Hauana matematudeckoro ananmsa E.I1. Henun, B.A. JlazapeB yueOHUK st
00pa3zoBaTeNbHBIN YUpEXKICHHIA: 0a30BbIi 1 poduibHbIE YpoBHHU- M.: «Mnekcay, 2017

2. B.A. T'yce Maremaruka. Y4eOHUK s npodeccuii M CrenuanbHOCTEH COlMaibHO-
HSKOHOMHYECKOT0 npodmist. M.: «Akagemus», 2012

3. Anrebpa ¥ Havaja MaTEMaTHYECKOTO aHaIM3a: Y4eOHUK sl 00mieo0pa3oBaTesbHBIX
yupexnaenuit — 18-e uza., crep. A.LLL. Anmumos FO.M. Konsirua M. «IIpocBemenuey, 2012
4, Maremaruka: yuyeoHoe nocodbue st CITO B.II. Omensuenko D.B. Kypbarosa Poctor
H/]1: «®enukcy, 2013

5. Anrebpa n Havyasia Maremarudeckoro aanmsa. [lox pemaknuein Komvoropoa A.H. M.:
«IIpocsemienuer, 2008

/Jlna npenooaseamensn

1. ®enepanbubiii 3ak0H oT 29.12.2012 No 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
denepanuny» (¢ ©3MEHEHHUSIMU U gonotHeHusIMHU 13.07.2021).

2. llpukaz MunucrepctBa oOpazoBanuss u Hayku PD ot 17.05.2012 Ne 413 «O6
yTIBepkaAeHUU (efeparbHOro TOCyJapCTBEHHOTO O0pa30BaTENbHOrO CTaHAApPTa CPEIHETo
(ToTHOT0) 00IIET0 00Pa30BaAHUSY.

3. Tlpuka3z MunwucrepcTBa oOpa3oBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHennii B Ilpukas MunuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu oT
17.05.2012 Ne 413  «“O0  yrBepxkacHuH  (eaepaibHOro  TOCYJapPCTBEHHOTO
o0pa3oBaTeNbHOIO CTaHAapTa cpeaHero (MonHOro) oOmiero obOpasoBaHus™». (c
M3MEHEHUSMHU U JonojaHeHusMu 11.12.2020)

4. Tlucemo JlemapTameHTa TOCYJAapCTBEHHON MOJUTUKH B cdepe MOATOTOBKU PabOyuX
kagpoB u JIIO MunucrepctBa oOpasoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHanMM o0 OpraHu3alyy MONYYEHHUs CPeAHEro oOIiiero oOpa3oBaHus B Mpeaesnax
OCBOCHHSI 00pa3oBaTENIbHBIX MPOTrpaMM CpEeIHETOo MpodecCHOHATHHOTO OOpa30BaHMs Ha
0aze OCHOBHOro oOmiero oOpa3oBaHMs C yderoM TpeOoBaHUH  (enepanbHbIX
rOCy/lapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB U IMOJIydaeMoil mpodeccuu Win
CHEIHAIbHOCTU CPeIHEro Npo(heCcCHOHATILHOTO 00pa30BaHUsy.

5. Maremaruka. Ilog penmakmueit @.®. Jlpicenko, C.}O. KynabyxoBa. Kuura 1 u 2.
ITonroroBka k EI'D. YuebHo-meToauueckuit komruieke PoctoB Ha Jlony: Jlernon, 2018.

6. D.H. banasn Onumnuaansle 3a1anus no Matemaruke. Poctos Ha [lony.: @ennkc,2016.
7. C.W. KonecuukoBa Maremaruka. IHTeHCUBHBINH Kypc noArotoBku k EI'D. M.: Aiipuc-
npecc, 2016.

Humepnem-pecypcor:

WP 1 http://www.mathematics.ru (Marematnka B OTKPBITOM KOJIJICIIKE)

WP 2 http://www.allmath.ru  (Bcs maremaTrka B OJTHOM MeCTe)

WP 3 http://www.mathtest.ru (MaTemaTrka B IOMOIIb IIKOJbHUKY U CTYICHTY )
WP 4 http://mathem.hl.ru (Maremaruka on-line)
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http://www.mathematics.ru/
http://www.allmath.ru/
http://mathem.h1.ru/

NP5 www.math.ru (bubnuoreka MareMaTH4eCKO TUTEPATYPHI)
WP 6 http://reshuege.ru/test?a=catlistwstat (Pemry EI'D)
NP7 www. fcior. edu. ru (MudopmarmonHsle, TPEHUPOBOYHBIE M KOHTPOJBHBIE

MaTepuabl).
NP 8 www. school-collection. edu. ru (Exunas kosmekiuu HuU(GPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
DnekmpoHHbLIL YUeOHO-MEeMOOUYECKUTL KOMNIEKC:

OYMK  «Maremarukay, bammakos M. U. , 2015 r.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM

TACIATITAHBI

KOHTpOJIL Hu OllCHKAa PpC3yJIbTaTOB

OCBOCHHA

JUCIHUITIINHBI OCYHICCTBIIACTCA

MpernoaBaTesieM B MPOIECcCe MPOBEIACHUS MPAKTUICCKUX 3aHATUN M Ja00paTOPHBIX padoT,

TCCTUPOBAHUSA, a4 TAKKC BbIIIOJIHCHUA 06y‘-IaIOH_II/IMI/ICSI UHAUBUAYAJIbHBIX 3aﬂaHHﬁ IIPOCKTOB

HUCCIIEJOBAHUN.

Pe3ysabTarsl 00yyeHus
(mpeaMeTHBbIE Pe3yJIbTATHI)

@opMBbI U METO/IBI KOHTPOJIS U
OLIEeHKH
pe3yJbTaTOB 00y4YeHHs

B peE3yiabTaT€ OCBOCHUA JUCHUIIIMHBI

o0yyaromuiicss JO0KEH HPOJAEMOHCTPUPOBATh
pe3yiabTarel ocBoeHHs yuebHol nuctmmarasl O/111.04 Maremartuka:

MOJCIUPOBAHUS SIBJICHUH M IpoueccoB, HACAX H
METOAax MaTEMaTHKH,

JInyHocTHEIE
- ¢copMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKe | DKCIEPTHOE HAOII0ICHUE 32
KaK yHUBEPCAIBHOM $I3BIKE HAYKH, CPEJICTBE | MEATEIBHOCTHIO O0YUaIOIIUXCS:

B HeCTaHﬂapTHOﬁ CUTyalluu

- MOHUMAaHHe 3HAYMMOCTH MaTEeMaTHKH JJIsi HAy4yHO-
TEXHUYECKOTO  Tporpecca,  CHOPMHPOBAHHOCTH
OTHONIIEHHS K  MaTeMaTuKe Kak K  4YacTu
00IIeYeTOBEYECKONW KYIbTYPhl Yepe3 3HAaKOMCTBO C

DkcrnepTHOE HAOIIOACHHUE 32
JeSATEIBHOCTBIO O0YUYArOLIHXCS:
B HeCTaHI[apTHOfI CUTyallun

MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM Jisi OymyIieit
npodeccuoHanbHOM JIeSITEIbHOCTH, TUIs
MIPOJIOJDKEHMSI 00pa30BaHus U caMOOOpa30BaHMS,

UCTOpUEH  Pa3BUTHS ~ MaTeMaTUKH, SBOJIOIHMEH

MaTeMaTUYECKUX UJCH;

- pa3BHUTHE JOTUYECKOTO MBIILICHNUS,

IPOCTPAHCTBEHHOTO BOOOpakeHus1, | DKcrepTHOE HAOII0IeHHE 32
AITOPUTMUYECKOM KyJbTYPHI, KPUTUYHOCTH | J€ATEILHOCTBIO 00yYalOIMXCS:

B HGCTaHI[apTHOfI CUTyallun

- OBJIaJIEHHE MATEeMAaTUYECKUMU 3HAHUSMU U
YMEHHSIMH, HEOOXOANMBIMU B TIOBCETHEBHOM JKU3HH,
JUII  OCBOEHHSI CMEKHBIX
TUCIUIUIMH W JUCHHUILUIUH  TPO(eCCHOHATBLHOTO
[UKJIA, [T TTOTy4eHus oOpa3oBaHUs B 00JacTAX, HE
TPEOYIOIIHNX
MOJITOTOBKH;

€CTCCTBCHHO-HAYYHbIX

yri1yOeHHON MaTeMaTUYeCcKOon

DKcnepTHOE HAOII0IeHUE 3a
JeSITebHOCTIO 00YYaIOLITNXCS:
B HECTAHJIAPTHOM CUTYallMU

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO, B TOM
yuciae camMooOpa3oBaHUIO, HAa MPOTSDKEHUHM Beel
KU3HH; CO3HATEIIbHOE OTHOILIEHUE K HENPEPhIBHOMY
00pa3zoBaHUIO YCJIOBHUIO YCIIEIIHOM
npodecCHOHATBLHON 1 00IIECTBEHHOH 1A TEIbHOCTH;

Kak

DKcnepTHOE HAOII0IeHUE 3a
JeSITebHOCTIO 00YYaIOLITNXCS:
B HECTAHIAPTHOM CUTYyallUH

-TOTOBHOCTE M CHOCOOHOCTH K CaMOCTOSTEIILHOMN
TBOPYECKOI M OTBETCTBEHHOM JEATEIIbHOCTH

KOHTPOJIb CAMOCTOSITEITLHOM
paboThl CTYIEHTOB B MHCHMEHHOW U
ycTHOM (hopme

- TOTOBHOCTH K
COTPYAHUYECTBY co
o00pa3oBaTeNbHOM, 00I1IECTBEHHO MOJIE3HOH, yueOHO-

KOJUIGKTUBHOM  paborte,
CBEPCTHUKAMHU B

DKcnepTHOE HAOII0IeHUE 3a
JeSITeIbHOCTIO 00YJaIOLITHXCS:
B HeCTaH)IapTHOfI CUTyallun
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PesyabTaTnl 00yueHus
(mpeaMeTHBbIE Pe3yJbTATHI)

q)OpMLI H METOAbI KOHTPOJA H

OLIeHKH
pe3yabTaToB 00y4eHUs

HCCHGHOB&TGHBCKOﬁ, HpOGKTHOﬁ U APYIruxX BHIAAX
JCATCIIBHOCTH,

- OTHOHICHHEC K HpO(beCCHOHaHBHOfI ACATCIIbHOCTH
KaK BO3MOXHOCTH Y4YaCTuss B PCHICHUU JIMYHBIX,

DKcrnepTHOE HAOJIIOICHHUE 3a
JeSATEIbHOCTHIO 00YYarOITUXCSI:

O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, | B HECTAHIAPTHOM CUTYaIH
0O0IIeHAIIMOHAIBHBIX POOJIEM;

Memanpeomemnmnuie:

- YMEHHE CaMOCTOSATEIFHO ONPENeNATh  IEIH

JACATCIIBHOCTH MW COCTAaBJIATH IINIaHBI ACATCIBHOCTH,
CaMOCTOATCIIbHO OCYIICCTBIIATH, KOHTPOJIHMPOBATE U
KOPPCKTHPOBATh ACATCIBHOCTL, HCIIOJIL30BATHL BCC

pecypchl
neineln u

BO3MOXHBIC JUIA

peanu3anuu

JOCTHIXXCHUA
IIOCTAaBJICHHBIX IIJIAaHOB
JACATCIIBHOCTH, BI)I6I/IpaTI> YCIICUIHBIC CTPATCrun B

PAa3JIMYHBIX CUTYyAllUAX

DKCHepTHOE HaOII0ICHUE 32
JeSATEIbHOCTHIO 00YYarOTUXCS:
B HECTAHJIAPTHOM CUTYaI[UU

- YMCHHC IMPOAYKTUBHO O6H_[aTBC$I n
BSaHMOHCﬁCTBOBaTb B Iponecce COBMECTHOU
ACATCIIBHOCTH, YUYHUTLIBATDH O33N Apyrux

YYaCTHHUKOB JIESATENLHOCTH, dPPEKTHBHO pa3periaTh
KOH(JIUKTHI;

9KCHepTHOG Ha6J'II-OI[eHI/Ie 3a
JACATCIIBHOCTBIO 06yqa10m1/1xcs[:
B HeCTaH,Z[apTHOﬁ CUTyaluu

- BIAJICHHE HABbIKAMHU II03HABATENIbHOH, ydeOHO-
HCCIIEIOBATEILCKOM M IPOEKTHOM JEATEIBbHOCTH,
HABbIKAMU pa3peuieHuss NpodiieM; CIOCOOHOCTh U
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB
peLeHus

MPAKTUICCKUX 3aaad,

Pa3IMYHbIX MECTOJIOB IO3HAHMSA,

IIPUMEHEHHIO

DkcrepTHOE HAOIIOACHUE 32
JESATEIBHOCTBIO O0YYArOLIHXCS:
B HECTAHJIAPTHOM CUTYyallMU

- TOTOBHOCTL M CIIOCOOHOCTHL K CaMOCTOSITEILHOI
nH(}OPMaIIMOHHO-TIO3HABATENEHOM
BKJIIOYAas YMEHHUE OPUEHTUPOBATHCA B Pa3IUYHBIX
UCTOYHUKAX WHGOpPMAIUHU, KPUTHUECKH OLIEHUBATh U
MHTEPIPETUPOBATh WH(GOPMAIUIO, MOIYYaeMYIO U3

ACATCIIBHOCTH,

Pa3INYHbIX UCTOYHHUKOB,

DKcnepTHOE HAOII0IeHUE 3a
JeSITebHOCTIO 00YYaIOLITHXCS:
B HECTAHJIAPTHOM CUTYyallMU

- BJIAJICHUC A3BIKOBBIMH CPCACTBAMHU: YMCHHE SACHO,
JIOTUMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA,
HCIIOJIB30BAaTh AACKBATHLIC A3BIKOBBLIC CPCACTBA,

DKcrepTHOE HAOIIOIEHHUE 32
JeSITeTbHOCTHIO 00YJaIOITIXCSI:
B HECTAHJIAPTHOM CUTYaI[UU

- BJIQJICHWEC HABBIKAMH TO3HABATEIbHON pediexcun

KaK  OCO3HAaHWS  COBEpIIAEMBbIX  JEUCTBHA U

MBICJIIMTCIIBHBIX TPOHECCOB, HUX PE3YJIbTATOB U
OCHOBaHHﬁ, T'paHHIl CBOCrO 3HAHWUA W HC3HAHMHA,
HOBBIX ITIO3HABATCJIBHBIX 3aa4 W CPCACTB IS HUX

JOCTHIXCHMUA,

DKcnepTHOE HAOII0IeHUE 3a
JeSITeIbHOCTIO 00YJaIOLITHXCS:
B HeCTaHHapTHOfI CUTyallun
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PesynabTaTsl 00yyeHus
(mpeaMeTHBbIE Pe3yJbTATHI)

®opMbI U METOABI KOHTPOJISI H
OLIeHKH
pe3yabTaToB 00y4eHUs

- LEeJeYCTPEeMJICHHOCTh B TMOHCKaX W MPUHATUU
pelieHuif,  CcoOOpa3UTEIbHOCTh U
pPa3BUTOCTb NPOCTPAHCTBEHHBIX  IPE/ICTABICHMUIA;
CIIOCOOHOCTh BOCIIPUHUMATH KpPacoTy M TapMOHUIO

HHTYHLIUA,

MHpa;

DkcrnepTHOE HAOIIOACHUE 32
JESATEIBHOCTBIO O0YYArOLIHXCS:
B HeCTaHI[apTHOfI CUTyallun

Ilpeomemmnuie

- ¢(hopMHPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE
KaK 4aCTH MHUPOBOU KyJIbTYpbl U MECT€ MaT€MaTUKH
B COBPEMEHHOM LMBUJIM3AIUHU, CIOCO0AaX OMHCAHUA
ABJICHUN peaJlbHOT0 MHpa Ha MaTeMaTHYeCKOM
A3BIKE;

OreHka pe3yabTaTOB BHITIOJHEHUS
[IpakTuueckux pabor, BEJICHHE
KOHCIIEKTa, YCTHBIN OTBET

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUI 0
MaTeMaTUYeCKNX  TOHATHSAX  KaK  BaKHEUIIUX
MaTeMaTUYECKUX MOJICTISAX, TTO3BOJISFOIIAX

OIMUCBIBATh U U3YyYaTb PA3HBIC ITPOLCCCHI U ABJICHUA,

IIOHMMAaHUC BO3MOXXHOCTH AKCHOMAaTHU4YCCKOI'O

IMOCTPOCHHUA MATEMATHYCCKUX TeopHﬁ;

Onenka pe3ynbTaToB BbIIIOJIHEHMS:
[IpakTrueckux pabor, BEJICHUE
KOHCIIEKTa, YCTHBIH OTBET

- BJIAJICHHE METOJAMHU J1OKa3aTeJIbCTB U AJITOPUTMOB
pelmenus, ymeHue

JOKAa3aTCJIbHBIC PACCYXIACHHUA B XOAC PCHICHUA

HUX [PUMCHATH, MPOBOJUTH

3a/1a4;

Onenka pe3ynbTaToB BBIIIOJIHEHMS:
[IpakTrueckux pabor, BEJICHUE
KOHCIIEKTa, YCTHBIH OTBET

- BJIAQJACHUEC CTaHAAPTHBIMU IIPUEMAaMH PELICHUS
palMOHAIBHBIX U UPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHCHUH U
HEPaBEHCTB, MX CHCTEM; HCIIOJIb30BAaHUE TI'OTOBBIX
KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JUIS MIOUCKA
IIyTH PELICHHs U WUTFOCTPALIMHU PEIICHNS YPaBHEHUI

Y HEPaBEHCTB;

OreHka pe3yabTaTOB BHITIOJHEHHUS:
[IpakTudeckux paboT, BeaeHHE
KOHCIICKTA, YCTHBII\/’I OTBET

- ¢(OpMUPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX
MOHATUSIX  MaTeMaTHYeCKOro  aHamm3a |
CBOMCTBAxX, BIJIAJIECHUE YMEHUEM XapaKTepU30BaTh
noBeieHne (YHKIUH, HMCIOJNBb30BAHHUE MOJYYEHHBIX

Hux

3HAHUH 1 OnrMCaHud W aHalIM3a PpCalIbHBIX
3aBUCHUMOCTEIH;

Or1eHka pe3yabTaTOB BHITTOJIHEHHUS:
TectupoBanusi, MPAKTUIECKOTO
3aHSITHSL, CAMOCTOSITENIbHOM pabOThI

- BJIAJCHHUC OCHOBHBIMH IIOHATHUAMH O IINIOCKHX H
MPOCTPAHCTBCHHBIX T'COMCTPUUCCKHUX (I)I/II“yan, ux
OCHOBHBIX CBOfICTBaX; C(bOpMI/IpOBaHHOCTB YMCHUA
pacCiio3HaBaThb TCOMCTPHUICCKUC (I)I/Il"prI
MOACTAX n B pPCaJIbHOM

Ha
YepTexKax, MUDE;
NPUMEHEHHUE H3YYEHHBIX CBOMCTB T€OMETPUUYECKHX
buryp u Qopmyn g pelIeHHs TeOMETPHUYECKHX

3aaa4 1 3a/1a4 C MPAKTHYCCKUM COACPIKAHUCM,

YCTHBIN OMPOC Ha JEKIHSX,

- NHCBMEHHBIE  CaMOCTOSITEIIbHBIC
paboTsl

- KOHTPOJIb CAMOCTOSITEIILHOU

paboOThl CTYJACHTOB B IHCHMEHHOW W
yCTHOH (opme.

- WH/IMBHyaTbHAs 3aImra
BBIMOJIHEHHBIX MPAKTHYECKHUX 3aTaHUH
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PesyabTaTnl 00yueHus
(mpeaMeTHBbIE Pe3yJbTATHI)

®opMbI U METOABI KOHTPOJISI H
OLIeHKH
pe3yabTaToB 00y4eHUs

- cOpMUPOBAHHOCTD MPEACTABICHUHN O MpOIeccax U
UMEIOUINX BEPOSITHOCTHBIA XapakTep,
B peaJbHOM

ABJICHUSX,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX
MHUPE, OCHOBHBIX IOHATHUAX DJIEMEHTAPHOW TEOpUHU
BEPOSATHOCTEM; YMEHMH HAXOJUThb MW OLECHHUBATh
BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIIMX
OCHOBHBIE

MPAKTUYCCKUX CUTyalusiIx n

XapaKTCPUCTHUKU CHy‘IaﬁHBIX BCJIMYHH,

OnepatuBHBIA KOHTPOJIb:

- YCTHBII OIPOC HA JIEKUUSIX,

- TUChbMEHHBIE  CAMOCTOATEJIbHBIC
paboThI

- KOHTPOJIb CAMOCTOSITEIILHOM

paboThl CTYIEHTOB B NHCHbMCHHOW H
yCTHOM hopme.

PyOesxHbIi KOHTPOIIB

- 3aIMTa IPAKTHYECKUX 3aHATUI

- BJIAaJCHHC HaBbIKAMH HCIIOJIB30BaHUsA T OTOBBIX
KOMITIBIOTCPHBIX IIPOIrpaMM IIpu PCIICHUH 3aaa4.

OneHka pe3ynbTaToOB MOATOTOBKU
COOOILEHUH /17151 yCTHOTO OTBETa
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