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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma obmieoOpazoBaTenbHOl yueOHOM aucuuiummHbel «Marematuka: anrebpa W Havana
MaTeMaTH4YeCKOTO aHaimu3a; reoMeTpus» (mamee — «MaTemaTuka») IpenHazHaueHa IS W3yYeHHS
MaTeMaTUKd B  MpodeccHOHANBHBIX  oOpasoBarenbHbIXx  opranm3anusax  CIIO,  peanu3syrommx
0o0pa3oBaTelIbHYI0 TMPOTpaMMy CpeIHero ooOmero oOpa3oBaHusi B TMpeaeiax OCBOCHHUS OCHOBHOM
npodeccnoHabHON 0oOpaszoBarenbHON mporpammel CIIO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHus MPH MMOATOTOBKE KBATU(HUIIMPOBAHHBIX PA0OOUYNX, CIYKAIIUX.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuii @OI'OC cpemnero o6mero o0pa3oBaHus,
MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKaHHUI0O U pe3yiabTaTaM OCBOCHUS Y4eOHOW JMCIUTUINHBI
«MaremaThKa», B COOTBETCTBHM C PEKOMEHIAIMSMHU TI0 OpPraHW3alKl ITOJYUYEHUS CpPETHEro oOIIero
oOpa3oBaHusi B TpeAeiax OCBOCHHS O0O0pa30BaTENbHBIX MPOTPAMM CpPEIHEro Mpo(ecCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO 0011ero oopazosanus ¢ yuetom [IpumepHoit 0CHOBHOI 00pazoBaTelIbHOMN
MporpaMMbl  cpefHero oOmiero o0pa3oBaHusA, OJ0OpEeHHOW perieHHeM  (QeaeparbHOTO  y4eOHO-
METOJIUYECKOTO OOBEAMHEHUsI Mo 00mmemMy obOpazoBanuio (mpoTokos ot 28 wuroHs 2016 1. Ne2/16-3), B
o0beme 285 yacos.

Conepsxanne mporpaMMmbl «MaTtemaTiKa» HapaBJICHO HA JOCTHXKEHHUE CIEAYIOIINX IeNeH:

*+ oOecrieueHre CPOPMUPOBAHHOCTH TPEACTABICHUN O COIHUAIBHBIX, KYIbTYPHBIX M HUCTOPUYECCKHX

(akTopax CTAaHOBJICHUS MAaTEMAaTUKU;

+ oOecrnieueHne CHOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO M MATEMAaTHIECKOTO MBIIIICHHS;

+ oOecrieyeHre CHOPMUPOBAHHOCTH YMEHUH MPUMEHSTh TOJYYCHHBIC 3HAHUS TIPH  PEIICHUU

pa3MYHBIX 337a4;

+ obecrieyeHne CHPOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTEeMaTHKE KaK 4YacTh OOIIedesoOBEYECKOM

KYJIBTYPBI, YHUBEPCATBHOM SI3BbIKE HAYKH, ITO3BOJISIOIIEM ONMCHIBATh U M3y9aTh PEabHBIC IMPOIIECCHI
U SIBJICHUSI.

B mporpamMmy BKIIOUYEHO cojepikaHHe, HalpaBiIeHHOE Ha (OopMHUpOBaHHE y CTYJCHTOB KOMIIETEHIIHH,
HeoOxoaumbIx st kadectBeHHOTO ocBoeHus OIIOIT CITO na 6aze ocHOBHOro o0Omiero oOpa3oBaHHs C
MOJTYYCHUEM CPEIHETO OOIIero 00pa30BaHUsA M MPOTrpaMMbl MOATOTOBKH KBATH(HUIIMPOBAHHBIX PAO0UUX,
CITy)KaluX.

[Iporpamma ydeOHOW JUCIUIUTHHBI «MaremaThka» SBJISETCS OCHOBOW miisi pa3paboTku paboumx
mporpaMM, B  KOTOpPBIX  MpodeccuoHaNbHble  OOpa3oBaTelibHblE  OpraHU3allM,  PeaTu3yIoLIue
00pazoBaTeNbHYI0 TIpOrpaMmy cpenHero oomero oopasoanus B npeaenax ocsoenus OITOIT CITO na 6a3ze
OCHOBHOTO 00I11ero o0pa3oBaHus, YTOUHSIOT COJIepKaHue y4eOHOro mMarepualna, Mociae0BaTeIbHOCTh €ro
U3YYEHHUS, paclpeaeieHre y4eOHbIX 4YacoB, TEMaTHKy pedepaToB, BHJIbI CaMOCTOSITENBHBIX padoT,
YUUTBIBas CeU(PUKY TPOrpaMM MMOATOTOBKH KBATM(DULIIMPOBAHHBIX PA00OUUX, CIYXKAIIKX.

[IporpaMma  MOXET  HMCHOJB30BaThCS  APYTUMU  NPO(ecCHOHAIBHBIMU  00pa30BaTeIbHBIMU
OpraHM3aIUsIMH, peaTu3yIoUUMU 00pa30BaTeNbHyl0 MpOrpaMMmy CpeaHero oomiero oOpa3oBaHUS B
npeaenax ocBoeHus: ocHoBHoi OITOIT CITO Ha 6a3e ocHoBHOTO 001Iero o6pazosanus (ITITTKPC).

OBIIASI XAPAKTEPUCTUKA YYEBHOU JUCHUILINHBI «<MATEMATHKA»

MaremaTrka sBisieTcss (QyHIAMEHTalIbHON O00IIe00pa3oBaTeIbHON JAUCIUILUIMHON CO CIIOYKUBIIAMCS
YCTOWYHMBBIM COJIEPKaHUEM U OOIIUMHU TPEOOBAHHUSIMH K MTOATOTOBKE 00YYaIOITUXCS.

B npodeccronanbHbIX 00pa3oBaTeNbHBIX OPraHU3alUAX, PEATH3YIOIUX 00pa30BaTeIbHYI0 IPOrpaMMy
cpeaHero oOmero oOpaszoBanust B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e ocHOBHOrO oOIero
oOpa3oBaHUs, M3y4CHHE MAaTeMaTUKU HMEET CBOM OCOOEHHOCTH B 3aBHUCHMOCTH OT THpoduis
npodeccruoHaIbHOTO 00pa30BaHMUsL.

IIpu ocBoenun mpodeccun CIIO TexHuyeckoro mnpoduns  MpodeCCHOHATHHOTO 00pa30BaHU
MaTeMaTHKa u3ydaeTcss Oosee yriayOneHHO, Kak mpoduipHas ydeOHas IUCHHIUIMHA, YYHUTHIBAIOIIAS
cnenuduKy ocBauBaeMoi mpodeccuu. DTO BBIpaXKaeTcsl B COJEPKaHUU OOy4YeHHS, KOJIMYECTBE YacoB,
BBIZICTIIEMBIX Ha HM3y4CHHE OTICIBbHBIX TEM MPOTpPaMMBbl, TIIyOMHE WX OCBOCHHUS CTyIeHTamH, o0bemMe U
XapakTepe MPaKTUYECKUX 3aHITHIA.

OO01mue 1enu u3ydeHus MaTeMaTHKU TPAJUIIHOHHO PEAU3YIOTCS B YEThIPEX HAPaBICHUSX:

1) oOrmiee npeacTaBiaeHue 00 UASSIX U METOJaX MaTEMAaTHKU;

2) HWHTEJUICKTYaJIbHOE Pa3BUTHE,



3) oBiagcHHE HEOOXOUMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

4) BOCIHTaTEIbHOE BO3ACHCTBHE.

[Mpodumnusanuss neneid MareMaTHYecKOro o0Opa3oBaHMs OTPAXKACTCS HAa BBHIOOpPE NPUOPUTETOB B
OpraHu3anu y4eOHOU NesTeIbHOCTH oOydaromuxcs. s TexHudeckoro npoduis npodeccHoHalIbHOTO
oOpa3oBaHus BBIOOp II€JIei CMelaeTcs B MparMaTUYecKoM HalpaBJICHHH, TPEAyCMaTpUBAIOLIEM yYCUIICHHUE
U pacHIMpEeHHUE MPHUKIATHOTO XapakTepa W3y4eHUsT MaTeMATHKH, MPEUMYIIECTBEHHOW OpHUEHTAIMU Ha
ANTOPUTMHUYECKHUI CTUJIb TO3HABATEIILHOM JACSTEIbHOCTH.

W3yueHne MateMaTuku Kak IpoQriIbHON 0011eo0pa3oBaTenbHON yaeOHON AUCIUIUINHBI, YIUTHIBAIOIICH
cnenuKy ocBanBaeMbIX ctynaeHTamu npodeccuii CITO, obecreunBaeTcs:

* BBIOOPOM PA3JIMYHBIX ITOAXO0IOB K BBEJICHUIO OCHOBHBIX TIOHSATHI;

* (OopMHPOBAHHEM CUCTEMBI YICOHBIX 3aIlaHUH, 0OecrieunBaromuX d3(P(HEKTHBHOE OCYIIICCTBICHUE

BBIOPAHHBIX I[CJIEBBIX YCTAHOBOK;

+ oOoramieHHMeM CHEeKTpa CTHJIeH y4eOHOW JAeATEeIbHOCTM 3a CYET COIJIACOBAaHUS C BEIyLUIUMU
NESTETHHOCTHBIMH XapaKTEPUCTHKAMU BBIOpaHHOM Mpodeccuu.

[TpodunrsHas cocTapisionas OTpaXkaeTcs B TPEOOBAHUAX K MOATOTOBKE 00YJAIONIUXCS B YACTH:

+ 0011Iel CHCTEeMBI 3HAHUM: COJIEPKATENbHbBIE IPUMEPHI HCTIOJIBb30BaHUS MAaTEMATUYECKUX UEH U
METO0/I0B B IPO(ECCUOHATIBHON AEATEIbHOCTH;

* YMEHHH: pa3audue B ypoBHE TPEOOBaHUI K CIIO)KHOCTH MPUMEHSEMBIX AJITOPUTMOB;

* TIPAKTUYECKOTO WCIOJIB30BaHMS TPUOOPETCHHBIX 3HAHUM W YMEHHM: WHIUBUIYaTbHOTO Y4EOHOTO
OTIBITA B IIOCTPOCHUH MAaTEMATHIYECKUX MOJIEIICH, BHITIOJTHEHNH HCCIIEI0BATEIIbCKUX MMPOEKTOB.

Takum obpazoM, peanuzanus coaepkaHusi yaueOHON NUCIUILUIMHBI OPUEHTHPYET Ha MPUOPHUTETHYIO POJIh
MPOIIECCYaTbHBIX XapaKTEPUCTHK y4eOHOM paboThl, 3aBUCIIMKUX OT Tpodmis mpodecCHOHATEHOTO
00pa3zoBaHusl, MOTYYEHHUSI OMBITA WCIIOJH30BAHUS MATEMATHKU B COJEPKATEIBHBIX M MPOGECCHOHATHHO
3HAYMMBIX CUTYAIHSX 1O CPAaBHEHUIO C (HOPMATHHO-YPOBHEBBIMU PE3YJIbTATUBHBIMU XapaKTEPUCTHKAMH
0Oy4eHHs.

Copepxanue y4eOHON TUCIHUILIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEPKATEIbHBIMU
JTUHUSAMU 00yUYEeHHs] MaTeMaTHKe:

+ anreOpanyeckas JUHUS, BKJIIOYAIONIAs CHCTEMATH3allMI0 CBEICHMM O 4YMCaxX; MU3Y4eHHE HOBBIX U
0000mIeHNe paHee W3YYCHHBIX oOrepanuid  (BO3BEJACHHWE B CTENEHb, M3BICUCHUE KOPHS,
Jorapu(MUpoOBaHUE, CHHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC W OOpaTHbIE K HHM); M3Y4€HHE HOBBIX
BHUJIOB UYHCJIOBBIX BBIPQKEHUH U (DOPMYI; COBEPIICHCTBOBAHWE MPAKTHUYECKUX HABBIKOB H
BBIYMCIUTEIBHON KYJIbTYpbl, paclIMpeHHEe M COBEPUICHCTBOBaHHUE alreOpanyueckoro ammapara,
chOpMUPOBAHHOTO B OCHOBHOM WIKOJE, M €ro MNPUMEHEHHE K PEHICHUI0 MAaTeMaTH4YeCKUX U
MIPUKJIAIHBIX 3a]1a4;

* TeopeTUKO-(YHKIMOHAIbHAS JIMHUSA, BKIIOYAIONIas CUCTEMATHU3allMI0 U paCIIMpEeHHUe CBEJIEHUN O
(GYHKIMSAX, COBEPIICHCTBOBaHHE TIpadUUYecCKUX YMEHMI; 3HAKOMCTBO C OCHOBHBIMH HJIESMU H
METOJIaMHi MaTeMaTU4YeCKOTr0 aHajdu3a B o00beMe, IMO3BOJSIONIEM MCCIEA0BATh AJIEMEHTapHbIe
(GYHKIMH U peliaTh MpoCcTeire reoMeTpudeckue, Gu3ndeckue 1 Jpyrue MpuKiIaIHble 3a/1a4H;

* JUHUS ypaBHEHUW M HEPAaBEHCTB, OCHOBAHHAs HAa MOCTPOCHHUU U HMCCIEAOBAHMUM MAaTeMaTHYECKHUX
MoJeNiel, TMepeceKaromascs ¢ airedpandecko M TeopeTHUKO-(YHKIMOHAIBHOW JIMHUAMH W,
BKJIIOUAIONIAsl Pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKHU, anreOpanyecKux MpeoOpa3oBaHMd s
pelleHns ypaBHEHHM, HEPABEHCTB U CUCTEM; (POPMUPOBAHHE CIIOCOOHOCTH CTPOUTH U HCCIENA0BAThH
MpocTelIIre MaTeMaTHYeCKhe MOJETH MPU PElIeHUH MPHUKIAJHBIX 3a7ad, 3a7ad U3 CMEXHBIX U
CHeIHaTbHbIX JUCIUILINH;

* TeoMeTpHyYecKas JTUHUS, BKIIOYAOIIas HarlsHbIe MPEICTaBICHHS O MPOCTPAHCTBEHHBIX (UTYpax U
W3y4YeHHE WX CBOWCTB, (pOpMHpOBaHHE M pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHUS, Pa3BUTHE
CHOCOOOB TE€OMETPUYECKHX H3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOAOB JUISl PEIICHHS
MaTeMaTHYeCKHUX U MPUKIAIHBIX 33134,

* CTOXacTH4YecKas IIMHHUS, OCHOBAaHHAs Ha Pa3BUTHMM KOMOWHATOPHBIX YMEHHH, MpeICTaBICHU O
BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY>KAIOIIEro MUpa.

Paznensl (TeMbl), BKIIOYEHHBIE B COJIEp)KaHWE Y4eOHOW AMCHUIUIMHBI, SBISIOTCS OOMIMMHU JUTISI BCEX
npoduneit npodeccnoHaIbHOTO 00pa30BaHUsl U MPHU BCEX 00bEeMax y4yeOHOTO BPEMEHHU HE3aBUCHUMO OT
TOTO, SIBJIIETCS JIU yueOHasi TUCIUIUTMHA «MareMmaTuka» 6a30Boi Win mpoUIbLHOM.

B mpuMmepHBIX TeMaTWYeCKMX IUIaHaX MPOTPaMMBl Y4YeOHBIH MaTepuan MpeacTaBieH B (opme
YepeAyIolIerocs pa3BepThIBAHUS OCHOBHBIX COJAEPKATENBHBIX JIMHUNA (anreOpandyeckoil, TEeOpeTHUKO-



(GyHKIMOHATBHON, YpaBHEHUI M HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOH), YTO TMO3BOJIAET THOKO
UCIOJb30BaTh MX PACIOJIO0XKEHUE M B3aMMOCBS3b, COCTABIATh pabOuMii KaJlleHAApHBIN IJIaH, MO-pa3HOMY
yepenyss ydeOHble TeMbl (TJaBbl y4eOHWKA), Y4YHTHIBas MpoQmib Npo(hecCHOHAILHOTO 00pa3oBaHMA,
cneunpuky ocamaeMoil mpodeccuun CIIO wm cnenuansaoctu CIIO, rnyOuHy HM3ydeHus: marepuana,
YPOBEHB MOJTOTOBKH CTYACHTOB I10 MPEIMETY.

[Iperyiaraempie B IpUMEPHBIX TEMAaTHYECKHUX IJIaHAX pa3Hble 00bEMBI YUeOHOTO BpEMEHH Ha M3y4eHHUE
OJTHOW U TOM K€ TEeMbI PEKOMEH]IyeTCS MCIIOJIb30BaTh ISl BBITIOJIHEHHS Pa3JINYHBIX YU4eOHBIX 3aqanuii. Tem
CaMbIM pa3iuyus B TPeOOBAaHUSAX K pe3yiabTaraM OOy4YeHHS MPOSBATCS B YPOBHE HABBIKOB IO PEIICHHUIO
3aJa4 ¥ OIBITE CAMOCTOSTEIBHOM pabOoTHI.

N3yuenue oOmreobpazoBaTeibHONM Y4eOHOM MUCHUIUIMHBI «MarteMaThkay 3aBeplIacTcsl MOJABEACHUEM
UTOTOB B (OpMe DK3aMEHa B paMKax MPOMEKYTOUYHOW AaTTECTALMH CTYIEHTOB B MPOIECCE OCBOCHHS
ocroBHo#1 OITOII CIIO ¢ mosryaenuem cpeanero oodmero oopazosanus (IITIKPC).

B paznene nporpammer «Coepikanne yaeOHON TUCIMIUIMHBDY KYPCHBOM BBIICICH MaTepUai, KOTOPBINA
NpU M3y4eHWHW MAaTEeMaTHKH Kak 0a30BOi, Tak W MPO(WIBHONH y4eOHOH IUCHUIUIMHBL, KOHTPOJIIO HE
IO JITIE)KUT.

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEFHOM ILIAHE

VYuyeOnas aucuumiauHa «MaremaThKa» sBisieTcss Y4eOHbIM NpPEeaIMETOM 00s3aTeIbHON MpeaMeTHON
obnactu «Maremartuka u uHpopmatikay ®I'OC cpeanero odmero 06pazoBaHusl.

B npodeccronanbHpx 00pa3zoBaTeIbHBIX OPraHU3AIUAX, PEeaTU3YIONUX 00pa30BaTeIbHYIO IPOTrpaMMy
cpennero obmero oOpazoBanus B mpenenax ocBoenus OIIOIT CIIO na 06a3e OCHOBHOTO 0OIIETO
oOpazoBanHus, ydeOHas AucHUIUTMHA «MareMaTukay u3ydaercs B 001eo0pa3oBaTeIbHOM IUKIIE YIEOHOTO
miaHa OIIOIT CITO nHa 6a3e OCHOBHOTO OOmIEr0 00pa3oBaHHUS C TMOJYyYEHHWEM CpPEIHero oOIero
o6pazosanus (ITTIKPC).

B yueOnpix mmanax IIIIKPC yueOnas nmucnurummHa «MaTeMaThkay BXOJUT B COCTaB OOIIUX
00111e00pa30BaTEIbHBIX YYCOHBIX JAUCIHUIUIMH, (POPMUPYEMBIX M3 00s3aTEIbHBIX MPEIMETHBIX OO0acTei
®I'OC cpegnero oo6Omero oOpaszoBanms, misi npodeccuit  CIIO  cooTBeTcTByIOMmEro mpoduis
pohecCHOHATBHOTO 00pa30BaHMUs.

PE3YJbTATHI OCBOEHUSI YUEBHOUN JUCITATLIMHBI

OcBoenue cosiepkanus yaeOHOW AUCIMIUIMHBI «MaTeMaTHKa» 00ecrieunBaeT JOCTKEHHUE CTyACHTaMU
CIIETYIOLINX Pe3)ibmamos:
* JIUYHOCHIHBIX:

- c(OPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHUKE KaK YHHBEPCAIBHOM SI3bIKE HAYKH, CPEIICTBE
MOJICTTUPOBAHMS SBJICHUH U MPOIIECCOB, HJISSIX U METOIaX MaTEMaTHKU;

- TIOHMMAaHHWE 3HAaYMMOCTH MaTeMaTUKH JUIS HAyYHO-TEXHHYECKOTO Iporpecca, chopMUPOBAHHOCTb
OTHOIICHUS] K MaTeMaTHKe KaK K YacTH OOIIEYeIOBEeYECKOH KyIbTyphl 4Yepe3 3HAKOMCTBO C
UCTOpPUEH Pa3BUTHSI MaTEMaTHUKH, SBOJIIOINEH MaTeMaTHYeCKUX HIICH;

- Pa3BHTHE JIOTHYECKOTO MBIIUICHHS, HPOCTPAHCTBEHHOTO BOOOpPaXEHUS, aIrOPHUTMUYECKON
KYJbTYPbI, KpUTUYHOCTH MBIIUICHHSI HA YPOBHE, HEOOX0AMMOM JIsi Oyrymied mpoQecCHoHaIbHOMI
NeATeNbHOCTH, AJIs MPOJODKEHHs 00pa30oBaHus U caMO0Opa30BaHuUs;

- OBJAJIeHME MAaTEeMAaTUYECKUMHU 3HAHUSMHU U YMEHUSAMH, HEOOXOIMMBIMH B TOBCEIHEBHOHN >KH3HHU,
JUIL OCBOEHHSI CMEXHBIX €CTeCTBEHHO-HAYYHBIX AMCHUUIUIMH U JAUCHUIUIUH MPO(ecCHOHATBHOTO
LUK, U1 TOTydeHHsl 0Opa3oBaHus B 00JIACTSIX, HE TPEOYIOIUX YriIyOJeHHONH MaTeMaTHYecKOn
MOJITOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUH
BCEH JKM3HU; CO3HATEIbHOE OTHOIICHUE K HEMpPEepbIBHOMY 00pa30BaHMIO KaK YCIOBUIO YCHEITHOM
npoeccuoHaTbHON M 00IIECTBEHHO! 1€ TENbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOI TBOPUYECKON M OTBETCTBEHHOH JIEATEILHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B 0Opa30BaTEbHOM,
0OI11eCTBEHHO MOJIE3HOH, yueOHO-HCCIIeJ0BATENbCKOM, TPOEKTHON M JPYTUX BUAAX JIEATEIbHOCTH;

- OTHOIIEHHE K MpOo(eCcCHOHATBHON NeSITEIbHOCTH KaK BO3MOXXHOCTH Y4acCTHs B PELICHUH JIUYHBIX,
00I11eCTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;



. mem anpedmemubtx:

YMEHHUE CaMOCTOSITEIBLHO ONPEACIATh LENHU ACATEIBHOCTH M COCTAaBIATH IUIAHBI JEATEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYLIECTBIIATh,  KOHTPOJIUPOBATH U KOPPEKTUPOBATb  JEATEIbHOCTD;
HCIIOJIb30BAaTh BCE BO3MOJKHBIE PECYPCHI IS JOCTHKEHUS IIOCTABIEHHBIX LIEJIEH W pealn3aluu
IJIAHOB JIESITENIBHOCTH; BBIOMPATh YCIEIIHbIE CTPATErMH B PA3JIMUHBIX CUTYALUAX;

YMEHHE IMPOJYKTUBHO OOLIATHCS M B3aUMOJIEHCTBOBATh B IIPOLIECCE COBMECTHOM NEATENbHOCTH,
YUUTBIBATH TIO3UIIUH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3()(HEKTUBHO pa3peniaTb KOH(INKTHI,
BJIaJICHUE HaBbIKAMU I103HABATEIbHOMN, YU€OHO-UCCIIEI0BATENbCKON U MPOEKTHOW AESTEIbHOCTH,
HaBbIKaMU pa3peuieHusi MnpoOseM; CIOoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY
METOJIOB PELIECHHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B ITIO3HAHMS;
TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITETIbHON MH(DOPMAIIMOHHO-TI03HABATEIBHOM IEATEIIHOCTH,
BKJIIOYAsi YMEHHUE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OpMaLMM, KPUTHUECKU
OILICHMBATh U MHTEPIIPETUPOBATH NH(OPMALINIO, TOTYYaEMYIO U3 PA3IUYHBIX HICTOYHHUKOB;
BJIAJICHUE SA3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO HU3J1araTb CBOKO TOUYKY 3PEHHS,
HCIIOJIb30BATh aJICKBaTHBIE SI3bIKOBBIE CPEICTBA;

BJIaJICHUE HAaBBbIKAMM TO3HABATENbHOW pe(dIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUH U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWM, I'PAHMI] CBOETO 3HAHUSA W HE3HAHMS,
HOBBIX [TI03HABATENIbHBIX 33144 U CPEJICTB JUIS UX JOCTHKECHUS;

L[EJICYCTPEMJICHHOCTh B TOMCKaX W MPHUHSATHH pEIIeHUH, COOOpa3UTENbHOCTh W WHTYUIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABIEHUIN; CHOCOOHOCTh BOCIPUHUMATh KpacoTy U
TapMOHHIO MUDA;

* npeoOMemHbIX:

c(OpPMUPOBAHHOCTh MPEJCTABIEHUNH O MaTeMaTHKe KaK 4YacTH MHUPOBOM KYyIbTYpbl U MECTE
MaTeMaTHUKd B COBPEMEHHOM IUBMIM3AIMM, CIOCO0ax OMHMCAHMS SIBJCHHH peaJbHOro Mupa Ha
MaTEeMAaTHYECKOM SI3bIKE;

chOpPMUPOBAHHOCTh ~ MPEACTaBICHUA O  MaTeMAaTUYECKUX TMOHATHUAX KAaK  BaKHEHIIHX
MaT€MAaTHYECKUX MOJEIAX, MO3BOJISIOIIUX OMUCHIBATH M M3ydaTb Pa3HbIC MPOLECCHl U SIBICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOECHUSI MATEMAaTUYECKUX TEOPHIL;

BJIAJICHUE METOJAMH J0Ka3aTeIbCTB M AJITOPUTMOB PELICHUS, YMEHHE UX MPUMEHSATh, IPOBOINUTH
JI0Ka3aTesIbHbIE PAaCCYXACHHS B X0OJI€ PEIICHUS 3a1a4;

BJIAJICHUE CTAaHAAPTHBIMU IPUEMAaMM  PEIICHWS  PALMOHAJIBHBIX W  UPPALUOHAJIBHBIX,
[I0KA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHUW W HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM YHCIE JUIsl MOUCKA MYTH PELICHUS U
WJUTFOCTPALIMY PELLICHUS YPAaBHEHUN U HEPABEHCTB;

chOpPMUPOBAHHOCTh MPEACTABICHUN OO0 OCHOBHBIX IMOHSATHUSAX MAaTEMaTUYECKOrO aHaiu3a M HX
CBOMCTBaX, BIAJCHUE YMEHHEM XapaKTepu3oBaTb MoOBeleHUE (YHKIMNA, HCIOIb30BAHHE
MOJTYYEHHBIX 3HAHUH JJI ONIMCAHUs U AaHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

BII/ICHUE OCHOBHBIMU MOHSTUSIMU O TUIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPHUUECKHX (PUTypax, ux
OCHOBHBIX CBOWCTBax; C(hOPMHPOBAHHOCTh YMEHHS paclo3HaBaTh reoMeTpuueckue (Urypbl Ha
YepTekax, MOJACIAX U B PEAbHOM MHPE; NPUMEHEHUE H3YYEHHBIX CBOMCTB T'€OMETPUUYECKUX
buryp u popmy /uig perieHrs reOMeTpUUecKX 3aa4 U 3a]a4 ¢ IPaKTHUECKUM COJIeP:KaHUEM;
cOpMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccax H SBICHUSNX, HMEIOIIMX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUpPE, OCHOBHBIX IOHSATHAX
JIEMEHTAapHON TEOPUU BEPOSATHOCTEN; YMEHUM HAXOAUTH U OLIEHUBATh BEPOSITHOCTH HACTYIUICHHUS
COOBITHII B TPOCTEHMIINX MPAKTUYECKUX CUTYAlMsIX U OCHOBHBIE XapPaKTEPUCTUKH CIydalHBIX
BEJINYUH;

BJIaJICHUE HABBIKAMH MCIOJb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPU PEIICHUH 3a4au.

COIAEPXAHMUE YUYEBHOM JUCHHUAITIMHBI
Bsenenue

MaremaTtuka B HAayKe€, TCXHHUKE, 3SKOHOMHUKC, I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOTHAX H HpaKTH‘ICCKOf/'I
ACATCIBHOCTH. HCJ’II/I " 3a1a4 U3YYCHUA MATCMATUKU ITPU OCBOCHUU HpO(I)CCCI/II/I CIIO.

AJITEBPA

PazBuTHe MOHATHA O YHUCIIE



Hensie u panuoHayibHble yncia. JleictButenbHble unucna. Ilpubaudsicennvie gviuucienus. Komniekchvie
yucaa.

KopHu, crenenu u norapudmsl

Kophuu u crenenn. KopHu HatypanbHOW CTENEHU U3 YMcia U UX cBokcTBa. CTENEHH ¢ pallMOHATbHBIMU
IoKa3zarensiMu, uX cBoicTBa. CreneHu ¢ JeMCTBUTENbHBIMU MoOKazareasiMu. Cegouicmea cmenenu ¢
oeticmeumenbHulM NOKA3amesem.

Jlorapudm. Jlorapudm ymcna. OCHOBHOE JOTapUPMHUECKOE TOXKIECTBO. JlecATHUHBIE W HAaTypaJlbHBIE
norapu¢msl. [IpaBuna neiictuii ¢ norapupmamu. Ilepexos kK HOBOMY OCHOBaHHIO.

[IpeoOpazoBanue anreOpamdeckux BbIpakeHUil. IlpeoOpa3oBaHue panMOHAIBHBIX, HPPAIHOHAIBHBIX
CTENEHHBIX, IOKA3aTEIbHBIX U JOrapu(PMUUECKUX BbIPAKEHUH.

[IpakTrueckue 3aHATHS

Apudpmernueckiue ACWCTBUS HAJ 4YHCIAMH, HAXOXXICHHE TNPUOIIDKEHHBIX 3HAUYEHUN BEIMYUH U
MOTPEIIHOCTEN BhIYMCICHUH (a0COTIOTHON U OTHOCUTEIBHOM), CPABHEHUE YHUCIIOBBIX BBIPAKEHUH.

Beruncnenue u cpaBHeHuEe KOpHER. BINOIHEHNE pacueToB ¢ pauKalaMH.

Pemienne wuppanvoHanbHBIX ypaBHEHWW. HaxokJaeHue 3HAaYeHW CTENEeHEe ¢ palroHalbHBIMU
nokazarensimu. CpaBHeHue crerneHeil. [IpeoOpa3oBaHusi BbIpaK€HH, cOJepKalluX CTENeHu. PemeHue
ITOKA3aTEeIbHBIX YPAaBHECHHUI.

Pemrenne npukiagHex 3a1a4.

Haxosxnenue 3nadeHuit torapudma mo npou3BOILHOMY OCHOBaHHUIO. [lepexo1 OT 0JHOTO OCHOBAaHMS K
npyromy. Beruricnenue u cpaBHenue gorapu@mos. JlorapudmMupoBanue U NOTEHIIUPOBAHUE BhIPAXKEHUH.

[TpuOnkeHHbIe BBIYUCIICHUS U PEeLICHUS PUKIIAJAHBIX 3a/1au.

Pemenne norapudmuueckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPUH
OCHOBHBIE TOHATHS

Pannannas mepa yria. BpamarensHoe nsmxenne. CHHYC, KOCUHYC, TAHTE€HC U KOTAaHT€HC YMCIIA.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA

®opmyibl puBeaeHuss. Popmyibl cioxeHus. Dopmynsl yaABoeHUs: Popmynbl NOI0GUHHO20 Y2]1a.

[TpeoOpazoBaHust TPOCTEUITUX TPUTOHOMETPUICCKUX BBIPAKECHUN

[IpeoGpa3oBanure CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B MPOM3BENECHUE U MPOU3BEICHUS B CyMMY.
Buipasicenue mpueonomempuueckux ¢hyHxkyuii uepes maneenc noi08UHHO20 apeyMeHma.
TpuroHomerpuuecke ypaBHEHUs U HEPABEHCTBA

IIpocmetiwiue mpuzconomempuyeckue ypasnenus. Ilpocmeiiwiue mpuzonomempuieckue Hepagencmad.

OO6paTHbie TpUroHOMETpHUUecKre (PYHKIIMH. APKCUHYC, aPKKOCUHYC, aDKTAHT€HC.

[IpakTuueckue 3aHATUS

Paaguanubiii MeTO1 M3MEPEHUS YIJIOB BPAICHUSI U CBA3b C IPaAyCHOM MEPOIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, POPMYJIbI CIOKEHHS, YIBOCHUS, MpeoOpa3oBaHue CYMMBbI
TPUTOHOMETPUYECKUX (DYHKIUN B IpPOU3BEAEHUE, MpeoOpa3oBaHUE MPOU3BEICHUS TPUTOHOMETPUUECKUX
¢byskmii B cymmy. [Ipocreiiniie TpuroHoMeTpruecKue ypaBHEHUSI 1 HEPaBEHCTBA.

OO6paTHble TpUrOHOMETpHUUYECKUE (DYHKIHH: apKCUHYC, apKKOCHUHYC, apKTaHTEHC.

DYyHKIUH, UX CBOICTBA U rPaQUKH

Oyukiun. O0IacTh ONPENeNICHUs] ¥ MHOXKECTBO 3HAYCHHMIA;, TpaduK (YHKIUH, MOCTPOCHUE IpaduKOB
(bYHKIMI, 33JaHHBIX Pa3IMYHBIMHU CIIOCOOAMH.

CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAaHWYEHHOCTb, MEPHOIUYHOCTS.
[TpomexxyTku BO3pacTaHHs M YOBIBaHUS, HauOoOJIbIlIee W HAaWMEHbIEe 3HAUCHHs, TOYKH DKCTpEMyMa.
I'paduueckast mHTepnperanms. [IpuMepbl (YHKIIMOHATBHBIX 3aBHCUMOCTEH B peaJbHBIX MpoOIEccax M
ABNeHUsAX. Apudmernueckue onepauuu Haj GyHkuuaMu. CrnoxkHast (yHkuus (komnosunus). Ilouamue o
HenpepvleHOCMU YYHKYUU.

Obpamusie gyuxyuu. Obracmv onpedenenus u obaacmv 3HaveHuil odopamuou ¢ynxyuu. Ipagux
0bpamuol pyHKyUU.

CreneHHble, TOKa3aTelbHbIC, JOrapu(MUIECKIe
Y TPUTOHOMETPHUECKHE (PYHKIINH.
OOpaTHbIe TPUTOHOMETpHYECKUE (PYHKIINU

Ompenenenust GyHKIMN, HX CBOMCTBA U TPadUKH.



[IpeoOpazoBanusi rpadukoB. [lapaiienbHblii IEPEHOC, CHMMETPUSI OTHOCHUTEIIBHO OCEH KOOPAMHAT U
CUMMETpHUS OTHOCUTEJIBHO Hayajla KOOPIUHAT, CUMMETPHsSI OTHOCHUTENBHO IPSIMON Y = X, pacTSKEHUE U
C)KaTHe BJIOJIb OCEH KOOpAMHAT.

[IpakTrueckue 3aHATHS

[Ipumepbl 3aBUCUMOCTEN MEXKIYy NEPEMEHHBIMM B pEAlbHBIX IPOLECCAX W3 CMEXKHBIX AUCLHUIUIMH.
Onpenenenne ¢ynkumii. [loctpoenue u urenue rpadpukoB pynkumii. Mccnenosanue pynkuuu. CBolcTBa
JMHEWHOW, KBaJpaTHYHOW, KyCOYHO-TMHEWHOW U JApoOHOoNMHEWHHOW ¢yHKimil. HenpepsiBHBIE U
nepuoandeckue ¢yHkuuu. CBoiicTBa M rpadMKu CHHYCA, KOCHHYCA, TaHTeHCa M KoTaHreHca. OOpaTHbIe
¢bynkuuu u ux rpadpuku. OO6paTHble TpuroHomerpuueckue GyHkuuu. [IpeoOpazoBanust rpaduka HyHKIHH.
I"apmonnueckue konedanus. [lpuknagusie 3agaun.

[lokazarenbHble, TorapupmMudeckie, TPUrOHOMETPUUECKUE YPABHEHUS U HEPAGEHCMEA.

Hauana MmaTeMaTH4YeCKOI0 aHAJIHN3a

[TocnenoBarensHOCTH. CHOCOOBI 3a/aHUs U CBOMICTBA YMCIIOBBIX IOCIENOBaTeNbHOCTEH. [lonamue o
npeoere nOC1e008amMeNbHOCHU. Cywecmesosanue npeoena MOHOMOHHOU o2panuyeHHou
nocreoosamenvrocmu. CyMMUPOBAaHUE TMOCIen0BaTeNbHOCTEH. beckoHeuHo yObiBaroIias reomeTpudeckas
MIPOrpeccus U ee CyMMa.

[IpousBonnas. Ilonstue o mnpou3BoAHON GYHKIMH, €€ TEeOMETPUUYECKHM M (QU3UYECKUH CMBICIL.
VYpaBHeHue kacatenbHOU K Tpaduky QyHkuu. [Ipon3BogHBIE CyMMBI, PA3HOCTH, MPOU3BEICHUS, YaCTHHIC.
[Ipou3BoiHBIE OCHOBHBIX AJIEMEHTapHBIX QyHKIMN. [IpruMeHeHne mpon3BoIHOM K HCCIeI0BaHUIO (PYHKIUI
Y TTOCTPOCHUIO TpaduKoB. [Ipouszeoonvie 0Opamuol GyHKyuu u KOMNO3uyuY QyHKYuU.

[IpuMepsl WCMONB30BaHUSI TPOU3BOAHOM IS HAXOXKICHHUS HAWIYUYIIErOo pENICHUS B TMPUKIATHBIX
3amauax. Bropas mpow3BojHas, €e TeOMETpUUeCKuid W (U3UYEeCKui cMbIci. HaxoxaeHue cKopocTd st
nporiecca, 3aaHHoro GopMyJIol U rpadurom.

[lepBooOpa3nast u uuTerpan. IlpuMeHeHue omnpeneneHHOro WHTErpaja JUlsl HAXOXKICHHUS IUIOIAAH
KpuBoJIMHEWHOU Tpanenun. @opmyna Heiorona—JleriOnuna. [Ipumepsl mpuMeHeHHs UHTerpaia B (pu3uke
Y TEOMETPHUH.

[IpakTuueckue 3aHATHS

UYucnoBasi mocieA0BaTeNbHOCTh, CHOCOOBI €€ 3aJaHHs, BBIYUCICHUS YIEHOB IOCIEI0BaTEbHOCTH.
[Ipenen nocnenoBaTenbHOCTH. beckoHeUHO yObIBaroIIas reOMeTpUIecKast Mporpeccusl.

[IpounsBoHasA: MEXaHUYECKUA U T€OMETPUYECKUI CMBICT TPOU3BOHOM.

VYpaBHeHue kacatenbHOW B oOmiem Bume. [lpaBuna um dopmynsr muddepeHmupoBanus, TadbauIa
MIPOU3BOJIHBIX AeMeHTapHbIX (yHKIMH. MccnenoBanre GyHKIMK C TOMOIIBIO TPOon3BogHONU. Haxoxaenue
HauOOJIBIIEr0, HAUMEHBIIIETO 3HAYCHHS U SKCTPEMAaJIbHbIX 3HAYCHUN QYHKIUU.

Huterpan u neppooOpasznas. Teopema Hrtorona—IJleiiOnuma. [IpuMeHeHre uHTErpaga K BIUYMCICHUIO
(bu3MYeCKUX BETMYUH U IJIOMIAACH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHEHMsI M CHCTEMBbl ypaBHEHHMW. PanumoHanpHble, UppalUOHAIbHBIE, IOKA3aTEJIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl HMX pelIeHus (pa3jio’)KeHHEe Ha MHOMKUTENM, BBEIEHHE HOBBIX HEM3BECTHBIX,
MI0JICTAHOBKA, rpaduyeckuii MeTox).

HepasencrBa.  PauuoHanbHblE, UppalMOHANBHBIC, IIOKA3aTCIIbBHBIE U MPULOHOMEMPUYECKUE
HepaBeHCTBa. OCHOBHBIE ITPUEMBI UX PELIEHUS.

Hcnonbs3oBaHue CBOMCTB U rpaduKkoB (pyHKIMH IpU peLIeHUH YpaBHEHUH U HepaBeHCTB. MeTo
MHTEpBaNoB. M300pakeHne Ha KOOPAMHATHOM IIIOCKOCTH MHOXECTBA PEIICHNH YpaBHEHHUI 1 HEPABEHCTB C
JIBYMS [IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanneie 3agaun. [IpuMeHeHre MaTEMaTUYECKUX METOIOB JJIsl PELICHUS COEP KATEIIbHBIX 3a1a4 U3
pa3nuyHbIX 00JacTeil HAyKU U MPAKTUKU.

HNHrteprperanus pe3yiabTara, yueT peajbHbIX OTpaHUYEHUN.

IIpakTrueckue 3aHATHS

Kopuu ypaBHenuii. PaBHocunbHOCTH ypaBHeHUH. [IpeoOpazoBaHue ypaBHEHUH.



OcHoBHBbIE IIPUEMBI pEIICHUs] ypaBHEHUH. Pelienue cucreM ypaBHEHU.
Hcnonbp3oBaHue CBOMCTB U TpapuKoB (DyHKIMHN AT pelIeHus] ypaBHEHUH 1 HEPaBEHCTB.

KoMOuHaTopuka, cTAaTUCTHKA U TEOPHUs BEPOSITHOCTE
DJieMeHThl KOMOMHATOPHUKH

OcHOBHbBIC TIOHSATUST KOMOWHATOPUKU. 3aJauyd Ha IMOJICYET YHCIa pa3MEIICHUN, MepeCTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuanToB. Dopmyna OmHoma Herotona. CBolicTBa
OnHOMHMHANBHBIX K03 durmentoB. Tpeyronsuuk [lackas.

DJIeMeHThI TeOpPHHU BepOSTHOCTE

Cobvimue, 6eposmuocmes cobblmus, ClOJNCeHUe U YMHOdMCeHue eeposmuocmen. Ilowamue o
He3asucumocmu codvlmuil. J{uckpemunas Cay4aunas 6eiuyuHd, 3aKOH ee pacnpedenenus. Yucnogvie
Xapakxmepucmuxu OUCKpemHoU CIyyaunou eerudutsl. Ilonamue o 3akoHe 60bUUX YUCEl.

DJieMeHThl MaTeMATHYeCKON CTATHCTHUKHU

Ilpeocmasnenue Oanmvix (mabauysl, ouazpammvl, epaguku), 2eHeparvbHdas COBOKYNHOCMb, 8blOOPKA,
cpeonee apugmemuueckoe, meouana. llonamue o 3a0a4ax mamemamuyeckon cmamucmuku.

Pewenue npakmuyeckux 3a0au ¢ npumenenuem epoamuoCmubiX Memoooas.

[TpakTueckue 3aHATHS

Ucropust pa3BuTHsS KOMOWHATOPUKH, TEOPHUH BEPOATHOCTEH M CTATUCTUKU M UX POJIb B Pa3IUYHBIX
cdepax yenoBeyeckoil kusHenesTenbHocTU. [IpaBuna xkomOuHaTopuku. PemeHne KOMOMHATOPHBIX 3a1ad.
Pa3zmenienus, coueranns u nepectanoBku. bunoMm HetotoHna u tpeyrosnbHuk [lackans. [Tpukinaaneie 3anaun.

Knaccuueckoe omnpezieneHre BepOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEH.
Boeruucnenue BepositHocTed. [lpukiagneie 3amauum. I[lpencraBineHue 4YMCIOBBIX JaHHBIX. [IpukiagHble
3a/1a4ul.

I'EOMETPUA

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacrnosiokeHne IBYyX MpSMBIX B MpocTpaHcTBe. [lapamnenbHOCTh MPSAMONW M IUIOCKOCTH.
[TapannensHOCTH TIIOCKOCTEN. [lepreHANKYISIPHOCTh MPSIMOM U TIIIOCKOCTHU. [lepneHIuKynsap 1 HaKJIOHHAs.
Yroa Mexay npsiMol U MIIOCKOCTBIO. JIByrpaHHbIN yroJ. YTo MeXIy MI0CKOCTAMHU. [lepneHuKkyasspHOCTh
JIBYX TJIOCKOCTEH.

I'eomerpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: MapalIeNIbHBIM MEPEHOC, CUMMETPUS OTHOCUTEIHHO
IJIOCKOCTH.

[TapannensHoe MIPOEKTHPOBAHUE. Inowaow OpPMO2OHANILHOU npoeKyuu. N3ob6paxenue
MIPOCTPAHCTBEHHBIX (UTYD.

MHOTrorpaHHUKH

Bepuwunuvl, pebpa, epanu muocoepannuxa. Pazsepmka. MHozoepanHvle yenvl. Boinykivle MHO202PAHHUKU.
Teopema Jiinepa.

[Tpusma. [Ipsamas u raxronnas npusma. [lpaBunbHas npusma. [lapamnenenunen. Kyo.

IMupamupa. IlpaBunbHas nupamua. YcedeHHas nupaMmuaa. Terpasap.

Cummertpuu B KyOe, B mapajuieienumese, B Ipu3Me 1 MupaMue.

Ceuenus KyOa, MPU3MBbI U TUPAMUJIBI.

[IpencraBneHne O TNpPaBUWIBHBIX MHOTOTpaHHUKAaX (TeTpa’zape, KyOe, OKTa’ape, Jo0JeKadaApe H
HKOCadIpe).

TeJsia 1 MOBEPXHOCTH BpaleHHUS

Hunmuuap u KoHyc. YcedeHHBIH KoHyc. OCHOBaHHMe, BBICOTA, OOKOBas MOBEPXHOCTb, 00pasyroIas,
pa3BepTka. OceBble CEUEeHUs U CeUEHUs, apauieIbHble OCHOBAHHIO.
Hlap u cepa, ux ceuenus. KacatenpHas miockocTs K coepe.
HN3mepenus B reomeTrpuu
O06mwem u ero usmepenue. MarerpansHas ¢popmyna o0bema.



@opmynsl 00beMa Kyba, MPSMOYTOJILHOTO HapalieNenue/a, Tpu3Mbl, mHApa. PopMynsl 00beMa
MUpaMuIbl 1 KOHyca. GOopMyIbl IIOMAAN MOBEPXHOCTEH MUIMHAPA U KoHyca. DopMylnel 00beMa Iapa u
iomaan chepsl.

[Tompo6ue Ten. OTHOIIEHUS TUIOIIA/ICH MOBEPXHOCTEH U 00EMOB TOJJOOHBIX TEII.

KOOP}II/IHaTBI H BEKTOPbLI

[IpsimoyrosbHas (IekapToBa) cucTeMa KOOPAMHAT B pocTpaHcTBe. Dopmyrna pacCTOSHUS MEXAY ABYMs
TOYKaMH. YPaBHEHUS CPEPBI, NIOCKOCMU U NPAMOU.

Bexropsl. Monyne BekTopa. PaBeHcTBO BeKTOpOB. Cii0’k€HHE BEKTOPOB. Y MHOXKEHHE BEKTOpa HA YUCIIO.
PasnokeHne BekTOpa IO HANPABJICHHUAM. YTOJ MEXKIy IBYMs BeKkTopamu. IIpoekuus BEKTOpa Ha OCb.
Koopaunats! Bekropa. CkalsipHO€ IPOU3BEIEHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB MPU PEILIEHUH MAaTEMaTUYECKUX U MPUKIAIHBIX 3a/1a4.

[IpakTueckue 3aHATHS

[Ipu3Hakyu B3aMMHOIO pACHOJIOKEHUs MPSAMBIX. YTOJI MEXAy NpsSMBIMH. B3auMHOE pacrosnokeHue
MPSAMBIX U IJIOCKOCTEN. [leprneHanKymnsip 1 HaKJIIOHHAs K IUIOCKOCTU. YTOJI MEXAY NMPSAMOU M IJIOCKOCTBIO.
Teopemsl 0 B3aMMHOM PacoJIOKEHUH MPSIMOU U INIOCKOCTH. Teopema 0 Tpex NMeprneHIuKysapax.

[Ipu3Haky u CBOMCTBA MapaJUIEIbHbIX U MEPIEHIUKYIISAPHBIX INIOCKOCTEN.

PaccrosHne OT TOYKM A0 IUIOCKOCTH, OT HPSIMOM JO IJIOCKOCTH, PACCTOSIHUE MEXIY IIJIOCKOCTSIMU,
MEXAY CKPELIMBAIOLIIUMUCS IPSIMBIMU, MEXKY IPOU3BOJIBHBIMU (PUTYpAMHU B IIPOCTPAHCTBE.

[TapannensHoe NPOEKTHUPOBAaHME W €ro CBOMCTBA. leopema o0 niowaou OpmMO20HANLHOU NPOEeKyuu
MHO20y201bHUKA. B3aUMHOE pacosiokeHne MPOCTPaHCTBEHHBIX QUTYP.

Paznuunbie Buabpl MHOTOrpaHHUKOB. VX n300pakenus. CedeHus, pa3BepTKU MHOTOTpaHHUKOB. [lnomaasb
MOBEpXHOCTU. Buasl cummerpuil B mpocTpaHcTBe. CuMMeTpusi Ted BpalleHHsi U MHOTOTPaHHHUKOB.
Brraucnenue mwiomnane 1 00eMOB.

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B TPOCTPAHCTBE.

VYpaBHEHHE OKPY)XHOCTH, c(epbl, MIIOCKOCTH. PaccrosiHne mMexay Toukamu. [[eHcTBHsSI ¢ BEKTOpaMmu,
3aaHHBIMM KoopauHaTamu. CKalsIpHOE NPOM3BEICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MNpSAMON H
IJI0CKOCTH. Mcronb30Banre BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHHU.

HJ’IH BHCAYAUTOPHBIX 3aHATHH CTYACHTAM HapsAdy C PCIICHUEM 3aJa4d W BBIIIOJTHCHUA IMPAKTHUYCCKUX
SaHaHI/Iﬁ MOXHO IMPEAIOXKUTh TEMBI UCCIICAOBATCIIbCKUX 1 pe(bepaTI/IBHBIX pa60T, B KOTOPBIX BMCCTO CepI/Iﬁ
OTACJIBHBIX MCIIKHMX 3aJda4 K ynpa;xHeHHﬁ npeaiararoTCsa CrOXKCTHBIC 3aaaHus, Tpe6y1-OH_II/IC ,I[JIHTCJ'IBHOﬁ
pa6OTBI B paMKax O,I[HOI>'I MaTeMaTU4eCKOi CUTyalluu. OTH TEMBI MOT'YyT OBITH Kak HHIWBHUAYaJIbHBIMU
3aaHysAMHU, TaK U I'PYHIIOBBIMU IJII COBMECTHOTI'O BBITIOJIHCHUSA UCCIICAOBAHUA.



TEMATHYECKOE IINTAHUPOBAHUE

[Tpu peanmzaruu coaepkanus 001meoOpa3oBaTEIbHON y4eOHOUW TUCITUIUINHBI «MaTeMaTHKa B
npenenax ocsoenust OIIOIT CIIO na 6a3e 0CHOBHOTO 00111er0 00pa30BaHus C OJIYYEHHUEM CPETHETO
obmero oopazoBanus (ITIIKPC) makcumanbHas ydeOHasi Harpy3Ka 00yJaroluXcsi COCTABISET MO
npogeccun CI1O Texanueckoro npoduiis — 285 yacos (M0 yueOHOMY TUTaHY ).

TEMATHUYECKUWM IJIAH
Ha3Banue pa3nena | KoaunuectBo
1 xypc (142 yaca)
Beenenue 4
PazBuTHE OHATHS O YHCTIE 12
KopHu, crenenn u morapumsl 30
[IpsiMbIe ¥ TUTOCKOCTH B IIPOCTPAHCTBE 24
KomMOunaroprka 16
KoopauHaTsl 1 BEKTOPHI 22
OCHOBBI TPUTOHOMETPUHU 34

2 kypc (143 yaca)

BxoaHOM KOHTPOJIH 1
DyHKIUU U TpaduKu 24
MHOTOTrpaHHUKH U KPYTJIbIEC Tela 30
Havana maTemaTnueckoro aHajinsa 30
WHTerpa u ero npuMeHeHne 18
DJIEMEHTBI TEOPUH BEPOSITHOCTEH U 16
MaTeMaTH4eCKOU CTAaTUCTUKH

YpaBHEHHsI 1 HEpABCHCTBA 24

rtoro 285




TEMATHYECKOE IINTAHUPOBAHHUE C OIIPEJAEJIEHUEM OCHOBHBIX BUJOB AEATEJIBHOCTH

Ne
ypoKa

Tema ypoka

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH CTYAEHTA (Ha
YPOBHE Y4eOHBIX /IeiiCTBUI)

1 kypc (142 yaca)

BBenenue (4 u)

1. O60061eHne Kypca MaTEMaTHKU B Kypce OCHOBHOT'O 00IIEr0o
2. o0pa3zoBaHUsl.

3. Henu 1 3aaun U3y4eHUst MaTEMaTUKU B Ipodeccuu

4.

OszuaxomiieHue ¢ POJIBIO MaTeEMAaTHURH B HAYKe, TEXHHUEKE,
JKOHOMUEKE, HH(bOpMaHHOHHBIX TEXHOJIOTHUAX 1
HpaRTI/I‘{eCKOﬁ JeATEeJIbHOCTH. OszuaxomieHue C meJIdaMu 1
dagavyaMy N3y4YeHHUA MaTeMaTHURKHU IIPX OCBOCHHHU npodaeccm?l

CIIO

PazBuTue nousaTus unciaa (12 yacon)

S. Ilenble U pallmOHANIbHBIE YHCIIA
6. 3aKoHBI apU(PMETHICCKUX JCHCTBHMA BrimostHeHME apudMeTHUECKUX JTEUCTBUM HAJT YUCIaAMHU,
1. Apudmernueckue aecTBHs HaJl OOBIKHOBEHHBIMU JIPOOSMU coueTas YCTHBIE 1 IINChMEHHBIE IIPHUEMEIL.
8. IIpumenenne 3aK0HOB apuPMETHUYECKUX JTeHCTBUHN IPHU
9. JlelicTBUTENbHBIC YHCTIA BBIYUCJIEHUIX.
10. Haxo:xnenve npuOaIn:KeHHBIX 3HAYEHUH BeJIUYNH U
11. [TpuOaMKEHHBIE BEIMHUCICHHS IIOTPEITHOCTEN BBIUUCIIEHUN (a0COTIOTHOM U
12. Kommekcubie yncia. ApugmeTrdeckue IeUCTBUA C KOMIUIEKCHBIMH | OTHOCHUTEJIFHOMH); CpaBHEHNEe UMCIOBBIX BEIPASKEHUH.
13. YHUCIIAMH. Haxoxnenue ommbok B IIpeodpa3oBaHUAaX U BEIUUCICHUAX
14, [ToBTOpEHue u cuctemaTH3aus yueOHOTO MaTepuaa
15.
16.
Kopun, crenenu u orapugmsl (30 4acoB)
17. Crenenp Ynuca ¢ LENbIM I0Ka3aTeaeM OsHakoMJIeHHE C IIOHATHEM KOPHS -1 CTeIIeHH,
18. I'eomerpuueckas nporpeccus CcBOMCTBAMU PaJHUKAJIOB M IIPpaBHUJIAMU CPaBHEHUS KOPHE.
19. CreneHHple 3aBUCUMOCTH M QyHKIUH DopmyIrpoBaHUE OIpPe/IeIeHUs] KOPHS W CBOMCTB KOPHE.
20. CpaBHeHue cTeneHei Brruncienune u cpaBHeHMe KOpHEH, BHIIOJTHEHNE ITPUKUIKA
21. Kopens n-oii crenenn 3uadeHus KopHs. [[peoOpasoBanme YncI0BBIX U OYKBEHHBIX
22. BBIpAKEHHU, COIepsKalIuX PaguKaibl.
23. VYrpoiuenue BEIpaXKEHUH, COAEPKAILUX PaIUKAIIBL. Brimmoraenmne pacueToB mo (bopMyJIaM, cogepsramnMm

24,




25.

CreneHp ¢ NPOU3BOJIBHBIM I10KA3aTEIEM.

pPaguKaJIbl, OCyIIeCTBJIAA H606XO,Z[I/IMBIe IIOJCTaHOBKH U

26. mpeobpasoBanusa. Omnpenesernre paBHOCUIBHOCTH

27. Pemenue ypaBHeHHH ¢ IOMOILBIO IOCTPOEHUS TPAaUKOB CTENEHHBIX | BRIPAKEHUI ¢ paguKaiaMu. PeleHne nppallioHaIbHBIX

28. byHKIII ypaBHEHUU.

29. Jlorapu¢mbl. Onpenesnenue u CBOKCTBA. OsHakoMIIeHMe C TIOHSITHEM CTeIIeHH C IeHCTBUTEIHHBIM

30. Beruncnenue norapudmon. CpaBHEHHE J0Tapru(OMOB. IOKAa3aTeJIeM.

31. Haxosxmenve sHaueHUN CTETIEHU, UCIIOJIB3Y ST IIPHU

32. [TokazarenbHble 1 Morapudmudeckue GyHKIIUU, UX CBOMCTBA U He0OXOIUMOCTH MHCTPYMEeHTAIbHbIE CPeICTBA.

33. rpaduKy. 3amnuceiBanne KOPHS N-# CTEIIeH! B BUJE CTEIIEHH C

34. OO6nacTh MPUMEHEHUS TIOKA3aTEIbHBIX U JIOTapU(DMUICCKIX IPOOHBIM IIOKA3aTesIeM U Ha060POT.

yHKIHiA. @opMyIMpoBaHUE CBOMCTB cTemeHell. Brruncienme

35. loka3sarenbHbIC U JIOTapHPMUIECKUE YPABHCHNS. CTeIleHeN ¢ palliOHAJIBHBIM IOKa3aTeJIieM, BBIIIOJITHEHUE

36. IPUKUIKY 3HAYEHUS CTeIIeH!U, CpaBHEHUE CTEeIeHEN.

37. [Ipeobpas3oBanme YUCTOBBIX ¥ OYKBEHHBIX BHIPAKEHUHH,

38. [TokazarenpHbIe 1 Torapu(MHUIECKIE HEPABESHCTRA. CONIEPIKAIINX CTEIIeHH, IPUMeHsIsI CBoiicTBa. Pemenne

39. IIOKa3aTeJbHBIX YPaBHEHUM.

40. IIpaBuia BEIYMCIICHHS CTEHICHEH 1 IOTapH(MOB _ OsHaxoMJIeHHE ¢ IPAUMEHEeHNEeM KOPHel U cTeleHel IIpu

jé E:;ilzl{i ;OKaSaTCJ'IBHBIX 1 JorapuMUYECKUX YPaBHECHUHN U 22‘1;1:1; HHe)iIHH CPEe/IHUX, TeJICHUH OTPE3KA B «30JI0TOM

43. Pertenne npukiIagHeIX 3a1a9 HA CJI0KHBIE IIPOIIEHTHI Perenye mpukIIagHBIX 3749 HA CJIOMKHBIE TPOLIEHTEHL

44, [ToBTOpEHue u cucTemaTH3aus yueOHOTO MaTepuana. BhImosiHeHIe Tpeo0pa3oBaHuil BRIPAKEHNUI, IIPUMEHEHIe

45. dopmyJI, CBI3AHHBIX CO CBOMCTBAMM CTEIIEHEeH 1
JorapudMoB.
Omnpenesnernue 00JIaCTH JOMYCTUMBIX 3HAUEHUI
JIOTapU(PMHUIECKOTO BhIpaskeHus. Perrernue
JIorapu(pPMUYIECKUX YPABHEHUN

46. KonTtponbnas paborta no teme «KopHu, ctenenu u gorapu@msi»

IIpsiMble U MJIOCKOCTH B MpocTpaHcTBe (24 yaca)

47. B3aumHoe pacnosnoxeHue NpsAMBIX U INIOCKOCTEN.
48.

49, [Ipu3Haky napayieIbHOCTH MPSMBIX U ITIOCKOCTEH.
50.

51, Yroa Mex 1y IpsMbIMU U INIOCKOCTSIMH.

@OopMyTHPOBKA U IIPUBEJIEHNE TOKA3aTeJIbCTB IIPU3HAKOB
B3aWMHOT'O PACIIOJIOMKEHU S IIPAMBIX U IIJIOCKOCTEH.
PacmosnaBanme Ha yepTeskax U MOJEJIAX PASTTUUHBIX
cJydaeB B3AUMHOI'0O PACIOJIOKEHNA MPSAMBIX U IIJIOCKOCTEMH,




52.

apryMeHTHpOBaHUe cBouX cys:kaeHmii. DopmympoBaHue

53. Pemenune 3amau.

54.

55.

oIlpe/ieJIeHU, IIPU3HAKOB U CBOMCTB I1apaJljIeJIbHBIX U
HepIeHINKYJIAPHBIX IIJIOCKOCTEN, NBYTPAHHBIX U JINHEUHBIX
yIJIOB.

56. I'eomerpus EBrximmna.

Brmmonnenue IIOCTPOEHU A YIJVIOB MEEKAY IITPAMBIMU, HpHMOfI

S7.

H IIJIOCKOCTBIO, MEeKAY IIJIOCKOCTAMM IIO0O OIITMCaAHHIO 1

58. 3aaun Ha MMOCTPOCHHE.

59.

60.

61.

pacro3HaBaHUE UX HA MOJIEJISX.
[TpumeneHMe MPU3HAKOB U CBOMCTB PACIIOJIOMKEHUS IPSIMBIX
U TIJIOCKOCTEH IIPU pereHnn 3a/1ad.

N3o0paskeHme Ha pUCYHKAX ¥ KOHCTPYUPOBAHHUE Ha

62. Pemenue 3a1a4y Ha BHIYKMCIIEHHE T€OMETPUUECKUX BEIUYHUH.

63.

64.

MOJeJIAX IePIeHTUKYJIAPOB ¥ HAKJIOHHBIX K IIJIOCKOCTH,
OPAMBIX, TapaJJIeJIbHBIX IIJIOCKOCTEN, YTJIOB MeKIY IIPSIMOM
¥ TIJIOCKOCTHI0 1 000CHOBAHME ITOCTPOEHUS.

65. I'eomeTpust B mpodeccroHanbHOM eATeTLHOCTH.

66.

Perrenne 3aJa4v Ha BBIYHCIIEHHE 'eOMETPHUYECKUX BEeJIMYMH.
OnuceiBaHMe pacCcToOAHUA OT TOYKH 0 IIJIOCKOCTH, OT

67. [ToBTOpEHue u cucTemMaTH3aus yueOHOTO MaTepuana.

68.

69.

70.

IIPSIMO¥ JT0 TIJIOCKOCTH, MEJK/TY ILJIOCKOCTSIMU, MEKIY
CKPEeIUBAIONINMUCS IIPAMBIMU, MEKIY ITPOU3BOJIbHBIMHU
durypamu B mpocTpamHcTBe.

@opMyIupoBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosTHUAX (TeopeM CYIIeCTBOBAHMSI, CBOMCTBA).
N300pasxenue Ha depTeskax 1 MOIEJISIX PACCTOAHUS 1
oOocHOBaHMe CBOUX cyskaenuii. Oupegesnenue u
BBIYHCJIEHUE PACcCTOAHUI B mpocTpaHcTBe. [Ipumenenue
dopMyT 1 TeopeM ILTAHUMETPHUH JJIsI PelleHus 3a1adq.
OsHakoMJIeHHE C IIOHATHEM I1apaJIIeIbHOI0
ITPOEKTHUPOBAHUSA U ero cBorictBamu. Qopmynuposarue
meopembt 0 NOULAOU OPMO2OHAJILHOLL NPOCKLUL
MHO020Y20IbHUKA.

[Ipumenenme Teopuu 151 000CHOBAHUS MOCTPOCHHUH 1
BBIYHCJIEHUI. APpTYMEHTHPOBAHNE CBOUX CY KICHUI O
B3aMMHOM PACIIOJIOKEHNN IIPOCTPAHCTBEHHBIX (PUTYP

Komo0unnaropuka (16 yacos)

71. ‘ KomO1nHaTOpHbIE KOHCTPYKIIMH.

‘ Nsyuenne npaBmia KOMOMHATOPHKYN W IPUMEHEHNe IIPK




72. OOpasupl  pemeHuss KOMOMHATOPHBIX  33Jad € IOMOINBIO | pelleHruH KOMOMHATOPHEIX 3a0a4.

73. KOMOWHATOPHBIX KOHCTPYKIIUH. Penrenne koMOMHATOPHLIX 3a/1a9 METOLOM Iepebopa 1 1o
74. OcHoBHbI€E IIpaBUIa KOMOWHATOPHBIX MOACUETOB. Pemenue 3aaay. IIPABIIIY YMHOMKECHUI.

75. OsHakoMJIeHHE C IIOHATHAMNA KOMOMHATOPUKIL:

76. UYwucno opour. pa3MelIeHuAMY, COUeTaHUSIMU, ITePEeCTAHOBKAMU U

77. bunom Herorona. Tpeyronsauk ITackais. bopmymamu nasa ux BerauciaeHus. O0bsacHeHUe 1

78. mpuMeHeHUe POPMYyJI 1JIS BEIYUCJIEHUS Pa3MeIeHn,
79. Pemrenue 3amauq. IIepPEeCTaHOBOK U COYETAHMUII IIPHU PEIeHN! 3a0a4.

80. Osnaxomiienue ¢ ouaomoMm HbioTOHA M TPEyTroJIbHUKOM
81. HcTopust KOMOMHATOPHKH. [Tackams. Perrenne mpakTuyecKux 3aa4 C

82. Pemenne 3amauy. KCITOJIb30BAHUEM MOHATHUI U IPaBUJI KOMOMHATOPUKHN
83.

84.

85.

86. KonTtponbHas pabota «Pemienre npocTbIx KOMOMHATOPHBIX 33129

KoopauHatsl 1 BeKTOPHI (22 yaca)

87. JlexapToBa cucreMa KOOpAMHAT HA IJIOCKOCTH. BekTopsl Ha
TJIOCKOCTH.
88. Pemenne 3amau.
89. VYpaBHEHUs NPSIMON, OKPYKHOCTH U IIPOU3BOJIbHON KPUBOU.
90.
91. Koopaunatsl 1 BEKTOpBI B IPOCTPAHCTBE.
92.
93. Pemenue 3amau.
94, CkansipHO€ MPOU3BEICHNE BEKTOPOB.
95.
96. Pemenue 3amau.
97. [lepneHUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.
98.
99.
100. Pemrenue 3anau.
101.
102. BekTopHoe npocTpaHCTBO.

103.

OsuaxomieHue ¢ MOHATHEM BekTopa. MayueHnune
JIeKapPTOBOI CUCTEMBI KOOPIUHAT B IIPOCTPAHCTBE,
TIOCTPOEHHE 110 3aJaHHBIM KOOPIUHATAM TOYEK U
IIJIOCKOCTEH, HaXO0KIeHNe KOOPIUHAT TOYEK.

Haxomxnoenue ypaBHeHUHA OKPYKHOCTH, C(pephl, IIJIOCKOCTH.
Brruncienue paccTossHUN MeKIY TOYKAMM.

N3yuenne cBOHCTB BEKTOPHBIX BEJIUYHH, ITPABUI
Pas3I0KeHNsI BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE,
IIPABUJI HAXOKIEHU KOOPIUHAT BEKTOPA B IPOCTPAHCTBE,
IpaBuUJI IeHCTBUM ¢ BeKTOpaMU, 3aJaHHBIMU
KOOpJUHATAMM.

[IpumeHeHMe TeOpUU IPHU PeIIeHNH 3a1a4 HA JeHCTBUI C
BeKTopamu. V3ydeHure CKaJIIPHOTO IPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'0 YPABHEHMUS IIPAMOM U IIJIOCKOCTH.
[IpumeHeHMe TEOPUH IPU PEIeHNH 3a1a4 HA JeHCTBUI C
BEKTOPaMM, KOOPAUHATHBIA MeTO/I, IIPpUMeHeHNe BeKTOPOB
JIJISI BEIYMCJICHUS BEJIMUNH YIJIOB ¥ PACCTOSHUIA.




104.

Pemenue 3amau.

O3HakoMJIeHHE C IOKAa3aTeJILCTBAMHU TEOPEM CTEePEOMETPUHN

105. 0 B3aMMHOM PacCHOJIOKEHUN IIPAMBIX U IIJIOCKOCTEH C
106. [ToBTOpEeHME U crucTemMaTu3alus yaeOHOTO MaTepuraa. KCIIOJI30BAHHEM BEKTOPOB

107.

108. KonTposeHast padota no Teme «KoopHATEI U BEKTOPBI)

OcHoBbl TpUronomerpuu (34 yaca)

109. VYTIIbI B BpalarenbHOe JBIKCHNUE. Nayuenne pagmraHHOr0 MeToaa M3MepPeHUsI YIJIOB

110. IlepeBoa rpamycHON Mepbl HM3MEPEHHsS YIIOB B DaJMaHHYIO W | BpallleHWsS U WX CBSI3U C IPajyCcHOI Mepoii. M3o0paskenue
00paTHO. YTJIOB BpallleHUsa Ha OKPYsKHOCTH, COOTHECEHUEe BEeJIMUNHBI

111. [TostoeHre TOYKHM B IEKAPTOBOM CUCTEME KOOPJIMHAT. yTJia ¢ ero pacronosxkerreMm. DopmyaupoBaHue

112. TpuronomerpryecKue onepanuu. ompeJieJIeHU TPUTOHOMETPUYECKUX (PYHKITHN JIJIS YTJIOB

113. IIOBOPOTA U OCTPHIX YIJIOB IIPSIMOYTOJIBHOTO TPEYTOJbHUKA U

114. HaXO)K,HeHI/Ie 3Ha4YCHUU TPUTOHOMCTPHYCCKUX Q)YHKHI/II‘/'I 00BSCHCHIE MX B3aAMMOCBI3M.

115. [IpuMeHeHME OCHOBHBIX TPHUTOHOMETPHUUECKHUX TOMKIECTB

116. JJIsI BBIYHCJIEHUS 3HAUEeHUN TPUTOHOMETPUUYECKUX

117. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBHIPAKCHHM. dyHKIIIHI IO OTHOM U3 HUX.

118.

119. [ToBTOpEHue U cucTemMaTH3aus yueOHOTO MaTepuana.

120.

121.

122.

123. Brrunciienue 3Ha4eHU TPUTOHOMETPUYECKUX BBIPAKCHUH. @opmyIHpOBaHHE OIPeaeSIeHUI TPUTOHOMETPUYECKIX

124, QYHKIMI OIS YIJI0B IIOBOPOTA M OCTPBIX YIJIOB

125. IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00bACHEHNE UX

126. B3aMMOCBSI3M.

127. I'paduxy TpuroHoMeTpuUECKUX (PyHKIHMH. [IpuMeHeHMEe OCHOBHBIX TPUIOHOMETPHUUCCKHUX TOMKIECTB

128. JIJIS1 BBIYUCJICHUS 3HAYEHUM TPUTMOHOMETPHUICCKIX

129. (byHKIMI 110 OGHOI U3 HUX.

130. [ToBTOpEHUE U cucTeMaTH3aIUs Y9eOHOTO MaTepuana. [IpumeHeHMe OOIIMX METOIOB PEIlleHusT YPaBHEeHUH

131. (IpuBeeHMEe K JTUHEHHOMY, KBAIPATHOMY, METOJ]

132. Pa3I0KEeHISI Ha MHOKHUTEJIN, 3aMEHbBI IIepeMeHHOM) IpHu

133. pelleHnuy TPUTOHOMETPUYEeCKUX YPpaBHEeHU. Y MeHue

134. OO0paTHbIe TPUTOHOMETpHUUECKUE (DYHKITHH.

135.

oTMeUaTh Ha KpyTe pelnieHnsa IPOCTEUIINX TPUTOHOMETPH -




136.

137. IIpocTenmme TpUroHOMETPUYECKUE YPABHEHUS.

138. Pemenne TpUroHOMETpUUECKUX YPABHEHUM.

139.

140. [ToBTOpEHue u cuctemaTu3anus yueOHOTO MaTepuania.

141.

142. KontponbHas pabora «PemieHrne TpUroHOMETPUUECKUX YpaBHEHUIN

YeCKUX HepaBEeHCTB

OsHakoMJIeHHE C IIOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (PYHKITHI.

Nayuenune ompeneseHnii apKCHHyca, apKKOCUHYCA,
apKTaHTeHca yucja, QopMyJJIUPOBaHUE UX, U300pasKeHUe HaA
eIUHUYHON OKPY*KHOCTH, IpUMeHeHNe IIPU PelieHuu
YpaBHEHUU

2 kypc (143 yacos)

dynkuuu u rpapuku (24 yaca)

1. BxoaHoi KOHTPOJIb

2. 0630p 0OUMX TOHITHIA. Os3HakoMJIeHHE C TIOHATHEM IepeMeHHOM, TpuMepaMu

3. CaoiicTBa (yHKITUH. 3aBUCHUMOCTEN MKy IIepeMeHHBIMU.

4. Os3HakoMJIeHME C TIOHATHEM Tpaduka, orpesiesieHre

5. IPUHAIJIKHOCTA TOUYKH rpadury pyurimn. Omnpenesienne
6. 110 popMyJie IIPOCTeHIIelt 3aBUCUMOCTH, BU/IA ee TpaduKa.

7. Uccnenoanue QyHKIHii 1O cxeme. Bripaskenue o ¢popmysie o1HOM IepeMeHHOI yepes IpyTHe.
8. OsuaxomyIeHIe ¢ oIrpeaesieHrneM PyHKIIH,

9. dopmynupoBanme ero. Haxosxgerme od1acTi onpesesieHus
10. ApubdmMernueckne NeUCTBUS HAT QYHKITUSIMH. 1 00JIacTH 3HAYEeHUH (PyHKIIIN

11. OszHakoMJIeHIe ¢ IpUMepaMi (PYHKIIMOHATBHEIX

12. 3aBHCHMOCTeH B peaJIbHBIX IIPOIeccax U3 CMEKHBIX

13. [IpeobOpazoBanue rpadukoB GHyHKITUH. JICITUTLIIVH.

14. OsHakoMJIeHIE C JOKAa3aTeIbHBIMU PACCYKIeHUIMU

15. HEKOTOPBIX CBOMCTB JIMHENHON 1 KBAJAPaATUIHON PYHKITHH,
16. IIpoBedeHNe UcCIeJOBAHUA JIMHEHOM, KyCOUHO-JIMHEMHOM,
17. Iloctpoenne u uccinegoBanue rpapukoB HyHKIUMIA. JTPOOHO-JIMHEMHON M KBAAPATHYHON (PYHKIINHI, IIOCTPOCHIE
18. ux rpacguros. [loctpoenne u urenne rpaduKkoB PYHKITHA.

19. HccnenoBaume QpyHKIINI.

20. CocraByieHre BUI0B (PYHKITUI IO TAHHOMY YCJIOBHIO,

21. OOpaTtHas QyHKIMSL. peliierne 3a1a4 Ha OKCTPEMYM.

gg [ToBTOpEHUE M cUcTeMaTH3aUs yIeOHOT0 MaTepuara. BrimosHe e TpeobpasoBatmil rpaduka GyHKIAT

Nayuenne nonamus ob6pamuoli oyHKUUL, OIIPeIeIeHIe
BUA W nocmpoerue epagdura 0opamruoli (PyHKUUL,




HaxooxcoeHue ee obiacmu onpeodesieHus u obacmu
3naueHul. [lppuMeHeHME CBOMCTB PYHKITUN ITPU
HCCJIeOBAHUY YPABHEHUN U PeIlleHUN 3a/1a4 Ha

arctpemyM. O3HAKOMJIEHUE C ITIOHATHEM CJIOMKHON PYHKITHH.
[TocTpoeHme rpadpMKOB CTEIEHHBIX U JIOTAPUPMHUYIECKUX
dbyHKITHI.

OsHaxoMiieHHe ¢ IIOHATHEM HEeIIPEePBIBHOM ITePHUOJUUeCKOM
dyHKIINH, hopMyIUpPOBaHUE CBONCTB CHHYCA ¥ KOCUHYCA,
IIOCTPOEHHE UX I'PaUKOB.

OsHaxkoMiieHHe ¢ IOHATHEM TapMOHHUYECKUX KOJIe0aHUN 1
IIpUMepaMU TAPMOHUYECKUX KOJIeOaHUN JIJIT OITUCAHUS
ITPOIIECCOB B (PU3UKeE U JPYTUX 00JIACTIX SHAHUS.
Os3HakoMJIeHHE C TIOHATHEM Pa3pPbIBHOM IIEPUOTUIECKOMI
dyHKITNN, hopMyIUPOBaHUE CBOMCTB TAHTEHCA U
KOTaHTeHCca, IIOCTPOeHne UX TPaPUKOB.
IIpumenenme cBOMCTB PYHKIIMH OJIsI CPABHEHU 3HAYCHUN
TPUTOHOMETPUYECKUX PYHKIIUH, PeIIeHns
TPUTOHOMETPUUECKUX ypaBHeHui. [locmpoerue epaguros
06pAMHBLX MPULOHOMEMPUUECKUX PYHKUUL U Onpedesierle
no epaguram ux ceolicmsa.

Brimosiaenne npeodbpasoBaHus rpadpuKoB

24, KonTtposnbHas pabora no teme « OyHKIUU U TpaduKm»
MHOrorpaHHMKM M KpyrJible Teja (30 yacon)
25. I'eomeTpuyeckue MOHITHS B TPEXMEPHOM MPOCTPAHCTBE. Onuncanme 1 XapaKTEePUCTUKA PA3JIMYHELIX BAJOB
26. [Tapannenenumeabl U MPU3MBbI MHOTOTPAHHUKOB, [I€PEUYNCICHNE UX 9JIEMEHTOB U CBOMCTB.
27. N3o00paskernne MHOTOIPAaHHUKOB M BBIIIOJTHEHNE IIOCTPOSHUS
28. Pemenue 3amay. Ha M300paskeHuIX U MOJEJIAX MHOTOIPAHHUKOB.
29. Brrunciienne JUHEHHBIX 9JIEMEHTOB U YIJIOB B
30. ITPOCTPAHCTBEHHBIX KOHPUTYPAIIUIX, apTYMEHTHPOBAHUE
3L [Mupamuper. [ToctpoeHue. CBOUIX CYJKJIEHHU. XapaKTepPHUCTUKA U U300parkeHme
32. CedeHUs, Pa368ePMKU MHO202PAHHIUKOE, BEIIUCICHUe
33. Pemenue 3amay. ILJIOIIAIEeM II0BEPXHOCTE!.

34.




35.

36.

37.

Kpyrasie tena.

38.

39.

Pemenue 3amau.

40.

41.

HpaBI/IJII)HI)IC MHOI'OIr'paHHUKH.

42.

43.

44,

Pemmenne 3amay.

45.

46.

IlnaToHOBEI TEMNA.

47.

48.

49,

Pemenue 3agau no paszgeny.

50.

51,

52.

53.

[ToBTOpEHue U cuctemaTH3aus y4eOHOTO MaTepuaa

54,

KounTponbHas pabota o teme « MHOTOrpaHHUKYU U KPYTJIbIE TENIay.

[TocTpoenue mpocTeHIIIUX cevueHn Kyda, IPU3MHI,
nmupamuabl. [[puMmeneHne axkToB U CBeJeHUN U3
ILJIAHUMETPHI.

OsHakoMJIeHHE C BUIAMHA CHUMMETPHUH B IIPOCTPAHCTBE,
dopmynupoBaHHUe oIpeaesIeHUN U CBOHCTB.
XapakTepruCTUKA CHMMETPHH TeJI BPAIlleHU 1
MHOT'OTPAHHHUKOB.

IIpuMeHeHMe CBOMCTB CUMMETPHH IIPK PEIIeHNN 3a0aY.
Hcnionb3oBanue mproOpeTeHHbIX 3HAHUT 115
HCCJIEOBAHUS U MOJIEJIMPOBAHUS HECJIOKHBIX 3a/1a4.
N3o0bpaskenne 0CHOBHBIX MHOIMOTPAHHUKOB 1 BEIIIOJIHEHHE
PHUCYHKOB II0 YCJIOBUSIM 3a1aY

OsHakoMJIeHHE ¢ BUIAMM TeJI BpallleHusa, (popMyIHUpOBaHIeE
UX OIpejieJIeHUM U CBOMCTB.

@opMyJIMPOBAHKE TEOPEM O CEUEHHUH Iapa IMJIOCKOCTHIO 1
IIJIOCKOCTH, KacaTeJbHOH K cdepe.

XapaKkTepucTUKa U N300paskeHre TeJI BpallleHusd, UX
Pa3BepPTKHU, CEUECHHUS.

[IpoBenenme mokasaTeIbHBIX PACCYKICHUN IIPU PeIIeHUH
3ajad.

[IpumeHeHMe CBOMICTB CUMMETPHUHU IIPU PEIeHUN 3a0aY Ha
TeJia BpallleHusI, KOMOMHAIIUIO TeJI.

N300pasxeriie 0OCHOBHBIX KPYIJIBIX T€JI 1 BEHIIIOJIHEHIE
PHCYHKA II0 YCJIOBUIO 3a1a4u

OsHaKoOMJIeHHE ¢ IOHATHUAMH ILJIOIAIN 1 00beMa,
aKCHOMAaMH U CBOMCTBAMU.

Permrenne 3agav Ha BEIYHC/IEHNE IJIOMIAAEH IIJIOCKUX PUTYP
¢ IpUMEeHeHHeM COOTBETCTBYIOIINX (pOopMyJI K PaKTOB 13
tauuMeTpun. V3ydeHre TeopeM 0 BEIUHCICHUN 00HEMOB
IIPOCTPAHCTBEHHBIX TeJI, pellleHre 3a1a4 Ha IIpUMeHeHe
dopmy Berumcaenus oobemos. Mayuernne dopmyt quast
BBIYHCJIEHUS ILJIOIIA e IT0OBePXHOCTel MHOTOIPAHHUKOB 1
TeJI BpallleHus.




O3HaKOMJIEHHE C METOIOM BEIYKCJICHIMS ILJIOIIA T
IMoBepXHOCTH cephl. Peltenne 3amad Ha BEIUUCTIEHNE
ILJIONIAIeH ITOBEPXHOCTU ITPOCTPAHCTBEHHBIX TeJI

Hauana matemaTnuyeckoro anajaun3a (30 yacon)
95. [Iponecc u ero moaenupoBaHue.
56. OsHakoMJIEeHHE C IIOHATHEM YHCJIOBOMI
57. ITocnenoBaTenbHOCTH Kak byHKIHA. CaoiicTea | TOC/I€IOBATEIBHOCTH, CIIOCOOAMM €€ 3a/IaHuA,
58. [TOCJIEI0BATEIHLHOCTEN. BBIYHUCJIEHUSIMHU €€ YUJIEHOB.
59. Osznarxomsierue ¢ nNOHAMuUeM npeoesa
60. TIoHsITHE TIPOM3BOIHOIA. nocsiedosamenivrhocmi. O3HAKOMIIEHNE ¢ BEIYHCIIEHIEM
61. CYMMBI O€CKOHEYHOT'0 YHCJI0BOT0 psaa Ha IIpuMepe
62. ypaBHeHHe KacaTeJIbHON B TOYKE. BBIYMCJIEHUA CYMMBI 0ECKOHEYHO Y6BIBaIOIHeﬁ reo-
63. METPUYECKOM IIPOTPECCU.
64. ®dopmyibl quddepeHIupoBaHuUs. Penrenne sagau Ha nmpuMmeseHne OPMYJIbI CYMMBI
65. 0eCKOHEYHO YOBIBAIOIIEH reOMeTPHUUYECKOM IIPOrpPecCuu
66. OsHaxoMJIeHNEe C IOHATHEM IIPOM3BO/IHOM.
67. [IpuMeHeHre MpON3BOIHOM K UCCIICAOBAHUIO (DYHKITHA. Wsyuenne u hopmyinpoBaHue ee MEXaHUIECKOTO 1
68. reOMeTPHYECKOTO CMBIC/IA, U3yYeHHe aJropuTMa
69. BBIYMCJICHUS IIPOU3BOIHOM HA IIPHUMEpPe BhIUYHCICHUSI
70. [IpuknamHbie 3a1a4H. MTI'HOBEHHOM CKOPOCTH M YIJIOBOTO KoadphHIeHTa
71. KacaTeJIbHOMH.
72. CocraBiieHre ypaBHEHHS KacaTeJIbHOM B 00IIEM BHJIE.
73. ITepBooOpasHas. YceBoenwne npaBui qudypepeHIImpoBaHMs, TAOIHAIIHI
74, IIPOM3BOSHEIX dJIEMEHTAPHBIX (PYHKIIUHA, IIPUMEHEeHNEe I
75. nudppepeHITnPOBaAHNSA (PYHKITHUI, COCTABJIEHUS YPaABHEHUSI
76. ®opmyna Teinopa. KacaTeJbHOU.
77. N3yuenne Teopem 0 CBSI3U CBOMCTB (DYHKITUH U
78. TaOauia vHTErpaaoB. BelyKcieHne HHTErPajIoB. IIPOM3BOTHOM, POPMYJINPOBKA HX.
79. IIpoBenenue ¢ IIOMOIIBIO IIPOU3BOIHOMN HMCCJIEIOBAHMSI
80. dyHKIIMH, 3a0aHHON POPMY IO,
81. [ToBTOpEHUe U cucTeMaTH3aIMsl y9eOHOTO MaTepuraa. YcranoBienue cBsI3u CBOMCTB (PYHKIIUU U ITPOU3BOIHOM 110
82. UX TpaduKam.
83. [IpumeHeHMe TTPOM3BOIHOM I PEIIeHUs 3a0aY Ha
84. KonTpospHast pabota «PerieHne MpUKIAJHBIX 337ad, ¢ MOMOIIBI | HAXOMKIeHNEe HAMOOJILIIEro, HAauMEeHbBIIIero 3HaUeHus 1 Ha




‘ IIPOU3BOTHOMM.

‘ HaXO0KJeHIe dKCTpeMyMa

HuTerpan u ero npumenenue (18 yacon)

N3yuenne npaBuia BEIYUCIEHNS II€PBOOOPA3HOMN 1
teopembl Hriorona— JleitoHuIia.
Pemrenne sagau Ha cBA3b IIepBOOOPA3HON U ee

IIPOM3BOTHOM, BEIUHMCICHNE IIePBO00OPA3HOMN IJIs JAHHOMN

byHKITIHN.
Pemenne 3anay Ha mpuMeHeHMe WHTETpaja I

BBIYMCJIEHUA (bI/ISI/IquKI/IX BeJIMYMWH " HJIOH.[&HGIZ

85. [Tnomaam miuockux Guryp. BerauciaeHue miomaaei mo u3BeCTHHIM
86. dhopmyam.
87.
88. Teopema Hprotona-JIeitOHuma.
89. Boruncnenue miomaay KpUBOJIMHEHHOMN Tpanenuu.
90.
91. [IpocTtpanctBennsbie Tena. OObEMBI.
92.
93.
94. Brrancnenne 005eMOB Tell.
95.
96.
97. WHTerpanbHbIe BETHYNHBI.
98.
99. [ToBTOpEHue U cucTemMaTH3aus y4eOHOTO MaTepuana.
100.
101.
102. KonTtponbHas pabota «BeruncieHrue HHTErpajioBy

JJiIeMeHTbI TEOPHH BEPOSITHOCTH U MaTeMAaTH4YeCKo#i ctaTucTuku (16 yacoB)

103. BeposiTHOCTB 1 ee CBOWCTBA. N3yuenne KiraccmuecKoro onpeaeeHusT BEePOSITHOCTH,
104. CBOMCTB BEPOSITHOCTH, TEOPEMEI O CYMMeE BEePOSITHOCTEM.
105. IToBTOpHBIE UCTILITAHMS. PaccmoTrpenue mpruMepoB BEIYUCTIEHUST BEPOSATHOCTEH.
106. Pemrenne sagau Ha BEIUMCIEHNE BEPOSTHOCTEH COOBITHIA
107. CnyuaiiHa BeMuuHa. OsHaxoMJiieHHe ¢ IpeJICTaBJIeHUEM YUCIOBBIX JAHHBIX U UX
108. XapaKTepUCTUKAMU.

109. Pemenue 3a1a4 Ha BEPOSATHOCTb. Pemrenne npakTuyeckux 3aa4 Ha 00pabOTKY UHCJIOBBIX
110. JTAHHBIX, BEIUMCICHUE UX XaPAKTePUCTUK

111.

112. Hcropudeckast cripaBka. [IporcxokIeHHEe TEOPHH BEPOSTHOCTH.

113. IToBTOpEHUE U cucTeMaTH3anus y4eOHOro MaTepHuara.

114.




115.

116.

117.

118.

KoHnTponsHas pabora «Pemnienne 3a1a4 Ha BEPOSITHOCTDY

YpaBHeHusi 4 HepaBeHCTBa (24 yaca)

119. PaBHOCHIIBHOCTH YpaBHEHUN. OsHakoMJIEHHE C IIPOCTEHIINMU CBEIeHUAMU 0 KOPHIX
120. anre0panvecKrux ypaBHEeHUMN, IIOHATUAMYI UCCIC0BAHNS
121. OcCHOBHBIE TPUEMBI PEIICHUS] YPaBHEHUIA. yPaBHEHUH U CUCTEM ypaBHEHUIA.

122. N3yuenne Teopry paBHOCUJIHFHOCTH YPABHEHUH U ee

123. nmpuMeHeHUs. [[oBTOpeHMe 3anmcy pelnteHusT CTaHIaPTHBIX
124. Penienue cucrem ypaBHEHHH. yPaBHEHUM, IPHUEMOB IIPeo0Pa30BaHNUA YPABHEHUN I
125. CBeJIeHUd K CTaHIApPTHOMY ypaBHEHUIO.

126. Permtenne parmmoHaIbHBIX, ©PPAITIOHATIBHBIX,

127. MMOKAa3aTeJJbHBIX ¥ TPUTOHOMETPUYECKUX YPaBHEHUHN U
128. Pemenne HepaBeHCTB. CHCTEM.

129. Vcronb3oBaHMe CBOMCTB U rpadMKOB (PYHKIIMH I

130. Pemenue panoHanbHBIX HEPABEHCTB METOIOM MHTEPBAJIOB. pelreHUs ypaBHeHHil. Il0BTOpeHre 0CHOBHBIX IIPHEMOB
131. peleHus: CUCTEM.

132. Permtenne ypaBsHeHuit ¢ mpuMeHeHUEM BCEX IIPUEMOB

133. [ToBTOpEHME M cHCcTEeMaTH3alU Y9eOHOTO MaTepuraa. (pasJIosKe s Ha MHOKHUTEIIN, BBEIEHUS HOBBIX

134. HEHU3BECTHBIX, II0JICTAHOBKHY, IPAPHUIECKOro MeToIa).

135. Pertenne cucrem ypasHeHU ¢ IpUMeHEHUEM Pa3JIUYHBIX
136. cr1oco00B. Pelrenne HepaBeHCTB 1 CHCTEM HEPaBEHCTB C
137. IIpUMeHEeHUEeM Pa3JIMIHBIX CII0CO0OB.

138. IozxroToBKa K KOHTPONIBHOI paboTe. I[Ipumenenne MaTeMaTHYECKUX METOIOB JIJIS PEIIeHMs
139. coJlepsKaTeJIbHBIX 3a1a4 U3 PA3JIUYHBIX 00JIacTel HAYKH U
140. npaktuku. HTEepIperupoBaHue pe3yabTaToB C YYETOM
141. KonTtponsHas pabora no Teme «Perienne ypaBHeHU 1 HEPABEHCTB peasIbHBIX OrPAHMIeHHH

142.

143. Ananu3 KoHTposIbHOM paboThl. [lo/1BeeHNE UTOTOB.

Hroro 285 yacos




YYEBHO-METO/INYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIHEYEHUE IPOT'PAMMBI YYEBHOM JACIHUITIMHBI
«MATEMATHUKA»

[Tomemenne kabuHeTa YyaoOBIETBOpseT TpeboBanwsiM CaHUTAPHO-IMHIEMUOIOTUICCKUX
npaBusli 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHallleHO THIOBBIM OOOpYIOBAHHEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHUCIIE CHELMAIU3UPOBAHHON y4yeOHONU MeOEembIo
U cpeacTBamMu OOydeHHUsI, IOCTATOUHBIMU IS BBIIIOJHEHHS TPeOOBAaHUN K YPOBHIO MOJTOTOBKHU
00yJaronuxcs.

B kabunere ecTh MyIbTHUMEAMITHOE OOOpYIOBAaHME, MOCPEACTBOM KOTOPOTO YYACTHUKH
00pa30BaTEIILHOTO MPOIIECCa MOTYT MPOCMATPUBATh BU3YAIIbHYIO HH()OPMAIMIO TI0 MaTEMaTHKE,
CO3/1aBaTh MMPE3CHTAINH, BUACOMATEPUAIIbI, UHBIE JIOKYMEHTHI.

B cocTtaB y4eOHO-METOIUYECKOTO M MaTepUATBHO-TEXHUYECKOTO OO0ECreYeHUs] MPOTrPaMMBI
yueOHOM muciumiauHbel «MaTtemaTtuka: anrebpa M Hayajga MaTeMaTHYECKOTO aHalu3a;
TEOMETPHUS BXOMT:

*  MHOTO(YHKIIMOHAIBHBIN KOMIUIEKC MTPETO1aBaTeIs;

*  HArjsigHbIe MOCOOMS (KOMIUIEKTHI YUeOHBIX TaOJINIL, TUIAKATOB, MOPTPETOB BHIAAIOIIIUXCS

YUEHBIX-MaTEMaTHKOB | JIp.);

*  “H()OPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

* JKpaHHO-3BYKOBBIE MIOCOOUS;

*  KOMIUIEKT TEXHHYECKOUW IOKYMEHTAIIMH, B TOM YHCIIE MTacropTa Ha CPEJICTBA OOyICHUS,

WHCTPYKIIUH TI0 UX UCTIOJIB30BAHMIO M TEXHUKE 0€30MMacCHOCTH;

+ OubnumoTteuHbIit GOHI.

B Oubnuoteunsiii pona BXoAAT y4uyeOHMKH, ydeOHO-MeTonuueckue KoMmruiekTel (YMK),
obOecrieunBaroIue OCBOCHUE YyueOHOW auciuIuimHbl «Maremaruka: anrebpa W Hadana
MaTeMaTHYeCKOr0 aHaliu3a; TEeOMETpHUs», PEKOMEHJOBAaHHbIE WM JOMYIIEHHBIE IS HC-
MOJIb30BaHUsI B TPO(ECCHOHATBHBIX O00pPa30BaTEBHBIX OPTaHMU3AIUAX, PEATH3YIOMHUX O00-
pa3oBaTENbHYIO MMPOTPAMMY CpeaHero oo1mero oopazoBanus B npezenax ocsoenus OITOIT CITO
Ha 6a3e OCHOBHOTO 00IIIero 00pa3oBaHusI.

buGnuoreunbiii GOHI AOMOSHEH SHIMKIONEAUSMHU, CHPABOYHUKAMHU, HAyYHOM, HAy4dHO-
MOIMYJISIPHOM U JPYro#l IUTEpaTypoi 1Mo MaTeMaTHKE.

B mporuiecce ocBoeHus nmporpamMmbl y4eOHOM TUCIUIUIMHBI «MareMaTuka: anredpa U Hayana
MaTeMaTHYECKOr0 aHalln3a; TeOMETPUs» CTYAEHTHI JOKHBI MOJIYYUTh BO3MOXKHOCTH JOCTYIA K
AJIEKTPOHHBIM YUEOHBIM MaTepualiaM [0 MaTeMaThKe, UMEIOIIMMCS B CBOOOJAHOM JOCTYIE B
cetu VIHTepHET (3NIEKTPOHHBIM KHUTaM, TPAKTHKyMaM, TecTaM, MaTepuaiam EI'D u np.).

PEKOMEHAYEMAS JINTEPATYPA

das crynenToB

bammvakoB M. WM. MaremaTtuka: anrebpa v Hadajga MaTeMaTH4YECKOIO aHAINU3a, TE€OMETPUS:
y4eOHHK Ui CTYACHTOB Mpo(deccHOHANBbHBIX 00pa30BaTENbHBIX OPraHU3alui, OCBAaMBAIOIINX
npodeccuu u cneunansHoctu CI10. — M., 2017

bammvakoB M. WM. MaremaTtuka: anrebpa ¥ Hadajga MaTeMaTH4YE€CKOTO aHAIN3a, TE€OMETPUS:
COopuuk 3amad  mpoduIBHOW  HampaBICHHOCTH: yueld. mocobue A CTYACHTOB
npoeccHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpraHu3alluii, OcCBaMBalOIUX Mpodeccun U
crenmansHoctu CI1O. — M., 2017

bammakoB M. W. Maremartuka. ONeKTpOHHbI yue0.-METOJ. KOMIUIEKC JUIsl CTYI.
IIpodeccuonanpHbIX ~ 00pa30BaTENbHBIX  OpraHM3allMi, OCBAaMBAIOLIMX Mpodeccuu U
crenransHoctu CITO. — M., 2017.

I'yces B.A., TI'puropse C.I', HBomrmna C.B. Maremaruka: anrebpa u Hayana
MaTeMaTH4YeCKOTO aHajiu3a, TeoMeTpus: Y4eOHUK [UIi CTYACHTOB NpOQecCHOHATBHBIX
opranu3zanuii, oceanBarouiux npodeccun u cnenunansuoctu CI10. — M., 2017.

Jus1 npenoaaBaresei
06 o6pazoBanuu B Poccuiickoit @enepanmu: genep. 3akon ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3aKk0HOB 0T 07.05.2013 Ne 99-@3, ot Ne 120-03, o1 02.07.2013 Ne 170-D3, oT



23.07.2013 Ne 203-®3, ot Ne 317-®3, ot 03.02.2014 Ne 11-®3, o1 03.02.2014 Ne 15-D3, ot Ne
84-d3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCEHHBIMHU
denepanbabM 3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

[Mpukaz MunucrepcTBa obpa3zoBanusi U Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHuu
M3MEHEHHNH B (perepalibHbIi TOCYIapCTBEHHBIH 00pa30BaTeNbHbIM CTaHIAPT CPEeIHEro OO0IIero
oOpa3oBaHUs, YTBEPXKICHHBIA MpHKa3oM MMUHHCTEpCTBA 00pazoBaHus W Hayku Poccuiickoit
®eneparun ot 17 mast 2012 r. N413"

[Ipuka3z MunucrepctBa obpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUH HU3-
MeHeHudt B Ilpukas MunucrtepctBa oOpa3zoBanusi U Hayku Poccuiickoil ®enepanuu oT
17.05.2012 Ne 413 «O6 yrBepkaeHuu (eaepaTbHOr0 TOCYyIapCTBEHHOIO 00pa30BaTEIIBHOTO
cTaHgapTa cpeaHero (MoJHOTOo) O0IIero 00pa3oBaHUsI.

[Mucemo JlemaprameHTa roCyapCTBEHHOM TOJUTHKHU B cepe TOArOTOBKU PabOYNX KaapoB U
JIIO MunucrepctBa obpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanuu no
OpraHM3alMi IOJIyue€HUs CpeaHero oOmiero o0pa3oBaHusi B IMpefesiax  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHET0 MpodeCCHOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
oOuiero oOpa3oBaHusl ¢ yueToM TpeOoBaHMN (ellepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEeIbHbIX
CTaHJApPTOB M NOJy4aeMOW Mpodeccuu WM CHEUAIbHOCTH CPETHEro MpodeccuoHaTIbHOTO
00pazoBaHUs.

bammvakos M.I., l{pranos 1.1, Meroanueckoe mocobue mis moaroropku EI'D.-M., 2014
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