['ocynapcTBeHHOE 010 1KETHOE MPO(hEeCCHOHAIbHOE 00pa30BaTENIbHOE YUPEKICHHE
Pecniy6nuku Xakacust
«TexHUKYM KOMMYHAQJIBHOT'O XO035ICTBA U CEPBUCa»

PABOYAA ITPOI'PAMMA
OBIIEOBPA30OBATEJBHOU YYEBHOU JUCIHUITJIMHBI

OV ]1.04 MaremaTuka
JJIA ITIOATOTOBKH KBaJ'II/ICbI/II_[I/IpOBaHHBIX pa60‘IPIX, CJIy’Kallux 1o HpO(i)eCCI/II/I

08.01.24 Macrep cTONISIpHO-TNIOTHUYHBIX, TAPKETHBIX U CTEKOJIbHBIX padoOT

Aoaxkan, 2021



IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma obuieoOpa3zoBaTenbHON yueOHOM nucruminHa «MaremaTuka» mpegHazHaueHa
JUIE W3y4eHHs MaTeMaTUKd B TPOQECCHOHANBHBIX 00pa3zoBaTenbHbIX opranusamusx CIIO,
peanu3yommx o00pa30BaTeNbHYI0 MPOrpamMMmy CpeaHero oomero o0pa3oBaHus B mpezenax
OCBOCHHSI OCHOBHOM MpodeccuoHanbHoi oOpazoBatenpHOoi nporpammbel CITIO (OITOIT CITO) Ha
06a3e OCHOBHOTO o0miero o0pa3oBaHUs TMPU TOATOTOBKE KBATHM(PHUIHMPOBAHHBIX pPabOYMX,
CITy’KallHX.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obiiero odpazoBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COACPKAHUIO M pEe3yJbTaTaM OCBOCHUS YYEOHOW TUCIIMILIHHEI
«MaTemaTuka», B COOTBETCTBHM ¢ PekoMeHTanmMsMy IO OpraHW3alud MOJYYEHUS CPETHETO
obmiero oOpa3oBaHWs B Ipelelax OCBOCHHUS  O0pa3oBaTCIbHBIX IPOrpaAaMM  CPEIHETO
npodeccuoHaIbLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero oopazoBanus ¢ yuerom [IpumepHoit
OCHOBHOHM 00pa30BaTeIbHOI MPOrpaMMbI CpeHEero o0IIero o0pa3oBaHusl, 0JJOOPEHHON pelIeHUEM
deaepanbHOrO y4eOHO-METOIMIECKOT0 00bEeIMHEHHS 0 001meMy 00pa3oBaHuIO (TPOTOKOI OT 28
utoHsa 2016 r. Ne2/16-3), B 00beme 285 vacos.

Coneprxanue mporpaMMmbl «MaremMaTrkay HalpaBlIeHO Ha JOCTI)KEHUE CIIETYIONINX ENe:

- oOecrieueHre CHOPMHUPOBAHHOCTH TMPEICTABICHUH O COIHUAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

- obOecnieueHre chOPMUPOBAHHOCTH JIOTHIECKOTO, AJITOPUTMHUECKOTO U MATEMAaTHIECKOTO
MBIIUICHHUS,

- obOecrnieueHre CHOPMUPOBAHHOCTH YMEHUH TPUMEHSTH TOJIYYCHHBIC 3HAHUS MPH
pEIIeHIH Pa3InYHbIX 337134,

- oOecricueHre COHOPMHPOBAHHOCTH  TPEJACTABICHUH O MaTeMaTUKE Kak YacTH
00IIeYeNIOBEYECKOW KYJIBTYpPhl, YHHBEPCAJIHHOM S3bIKE HAyYKH, ITO3BOJISIONIEM OIMUCHIBATH H
U3y4aTh pealibHbIC MPOILIECCHI U SBICHHUS.

B mporpammy BKIIOYEHO COJepXKaHWE, HampaBleHHOE Ha (OPMHUPOBAHHE Y CTYIEHTOB
KOMIIETEHIIMH, HeoOXoauMbIX s kadecTBeHHOro ocBoeHus OIIOIT CIIO nHa 06a3e OCHOBHOTrO
o0uiero oOpazoBaHusl C MOJIyYEHHUEM CpPEAHEro OOIIero o0pa3oBaHUs U MPOTPAMMBI MOATOTOBKHU
KBaJTM(DUIIMPOBAHHBIX PAO0OUUX, CITYKAIIHX.

[Iporpamma yueOHOM AUCIUIUIHMHBI «MareMaTtuka» SBISETCS OCHOBOW A pPa3paboOTKH
pabouux Tmporpamm, B KOTOpPBIX THpodeccHoHanbHble 00pa3oBaTelbHbIE OpraHU3alUHY,
peanusytonue o00pa3oBaTENbHYIO IMpPOrpaMMy CpeaHero oomero oOpa3oBaHHs B TIpenenax
ocsoens OIIOIT CIIO na 0a3e OCHOBHOroO 00mIero 0Opa30BaHUs, YTOUHSIOT COJAEp)KaHUE
y4eOHOTO MaTepuana, TOCIeOBaTeIbHOCTh €r0 HW3YYeHHs, paclpelelieHne Y4YeOHBIX 4Yacos,
TeMaTUKy pedepaToB, BHUIBI CAMOCTOATENBHBIX pabOT, YYHUTHIBas cCHeUU(PHUKYy MporpaMmm
MOJTOTOBKH KBaJTM(HIIMPOBAHHBIX PAab0UNX, CITy)KaIInX.

IIporpaMma MOXET HCHOJB30BAThCA APYIMMU MPO(GECCHOHATBHBIMU 00pa3oBaTeIbHBIMU
OpraHU3AIMsIMH, PEeaTU3YIOIMMUA 00pa30BaTEIbHYIO IPOTPAMMY CPEIHETO O0IIeTro 00pa3oBaHUs B
npenenax ocBoeHus: ocuoBHoi OITOIT CITIO Ha 6a3e ocHoBHOTO 061Iero oopazoanus (IIITKPC).



OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIMHBI «<MATEMATHUKA»

MaremaTrka siBisercss (yHIAMEHTAIBHOW 001Ie00pa30oBaTeNbHON JAUCIUILIMHON CO
CIIOXKHBIIMMCS ~ YCTOMYMBBIM  COJEp)KaHUEM U OOUmMMH TpeOOBaHUSIMH K IOATOTOBKE
o0yyJaromxcs.

B nmpodeccronanbHbIX 00pa3oBaTeNbHBIX OpraHU3alUsgX, Peau3yONMX 00pa30BaTEeIbHYIO
nporpaMMy cpenHero oomero oopazoBanus B npenenax ocsoenuss OITOIT CITO na 6a3ze 0CHOBHOTO
oOmiero o0Opa3oBaHUs, M3YYEHHE MAaTEMaTHKU HMEET CBOU OCOOEHHOCTH B 3aBUCHUMOCTU OT
npodums mpodecCHoHATHHOTO 00pa3oBaHUSL.

I[Ipu ocBoenun mpodeccun CIIO TexHmueckoro mnpodmis npodhecCHOHATHLHOTO
o0Opa3oBaHHUs MaTeMaTHKa W3ydaeTcsl Oosee yriayOJaeHHO, Kak mpouibHas ydeOHas AUCIMILINHA,
yuuThIBaromas crneurnpuky ocBanmBaemMoi mpodeccuu. ITo BbIpa)kaeTCsl B COJEP>KaHUU O0ydeHUs,
KOJINYECTBE YAaCOB, BBIJICIIEMbIX HAa U3YYEHUE OTJCIBHBIX TEM MPOTrPaMMbl, TITyOMHE UX OCBOCHHS
CTyJEHTaMH, 00beMe U XapaKTepe MPaKTHUECKUX 3aHATHI.

OOmre neny n3y4yeHnss MaTeMaTHKU TPAJAULUOHHO PEATH3YIOTCS B UETHIPEX HANPABICHHIX:

1) oOree npeacrasieHue 00 UASSX U METOIaX MAaTEMATHKH,

2) MHTEIUICKTyaIbHOE Pa3BUTHE;

3) oBiajzieHnue HEOOXOMMBIMU KOHKPETHBIMH 3HAHUSMHU U YMCHUSMH,

4) BOoCHHMTATEIbHOE BO3/ICHCTBUE.

[Ipodunuzanusa ueneid MaremMaTHueckoro oOpa3oBaHHUs OTpakaeTcsi Ha BbIOOpe
PUOPUTETOB B OPraHU3AIMK YIeOHOH NesTeTbHOCTH oO0yJaromuxcs. i TeXHHIecKoro mpoQuis
npodeccuoHansHOr0 00pa3oBaHus BHIOOP Lielel cMelaeTcs B MparMaTHYeCKOM HaINpaBlICHUH,
IpeayCMaTpUBAIOIIEM YCUJICHHE W PAacUIMpeHHe MPUKIATHOTO XapaKkTepa U3ydeHHs] MaTeMaTHKH,
MIPEUMYIIECTBEHHON OPHEHTALMY Ha allTOPUTMHUYECKUN CTHIIb TO3HABATENIbHOM J1eATEIbHOCTH.

N3ydyenne mareMaTWku Kak Mpo(HILHONW 00IIeo0pa3oBaTeIbHON YIeOHOW AMCIMITIUHBI,
YUUTHIBarONIeH crenuuKy ocBauBaeMbix cryneHtamu npodeccuii CI10, obecrieunBaeTcs:

— BBIOOPOM Pa3IUYHBIX TIOJXO0/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

- (opMupoBaHHeM CHCTEMBbl Y4eOHBIX 3aJaHuii, oOecrneynBarOmUX IPPEKTUBHOE
OCYIIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

— oOoramieHueM CrekTpa CTHiIeH y4eOHOW [eATeNTbHOCTH 3a CYET COIJIaCOBaHMS C
BEIYIIMMHU IS TEIbHOCTHBIMU XapaKTePUCTUKAMH BEIOPAHHOM MpoeccHu.

[IpodunbHas cocTaBisioas OTpakaeTcs B TPEOOBAHUSAX K MOJTOTOBKE OOydYarOLIMXCS B
YacTH:

— oO0wiel cucTeMbl 3HAHUIM: coep)KaTeNbHbIe MPUMEPHI UCIOIb30BAHUS MaTEeMaTHUYECKUX
UJeN U METOJIOB B MPOPECCHOHAIBHON e TETLHOCTH;

— yMEHUH: pa3anyue B ypoBHE TPeOOBaHUH K CIOKHOCTH MPUMEHSIEMbIX aITOPUTMOB;

— MPaKTHYECKOTO HCIOJB30BAHUS NMPHOOPETEHHBIX 3HAHWN W YMEHUWH: WHAWBUIYAITBHOTO
y4eOHOTo OMbITa B IMOCTPOEHUH MaTeMaTHUECKUX MOJeleil, BBINOJHEHUH MCCIEeI0BATENbCKUX
MIPOEKTOB.

Takum oOpa3oM, peann3anusi cojiep:KaHus y4eOHOW JUCHMIUIMHBI OpPHUEHTHPYET Ha
MPUOPUTETHYIO POJIH MPOIECCYANTBHBIX XapaKTEPUCTUK ydeOHOW pabOThI, 3aBUCAIIMX OT MPOMUIIS
npoecCHOHATBLHOTO  00pa30BaHUs, TOJYYEHHUS ONbITAa MCIOJIB30BaHMA MAaTEMAaTUKU B
COJIepKATENBHBIX W TMPOPECCHOHATBFHO 3HAYMMBIX CHUTYaIMsIX IO CpPaBHEHHIO C (POpMaibHO-
YPOBHEBBIMH Pe3yJIbTaTUBHBIMU XapPAKTEPUCTUKAMHU O0YUEHUSI.

Conepxanne ydeOHOM JTUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JIMHUSAMHU 00Y4YEeHUSI MaTeMaTHKe:

- anreOpandeckast JIMHHS, BKIIFOYAIOIIAs CUCTEMATH3AIMIO CBEJICHUN O YUCIIaX; H3y9YeHUE
HOBBIX U 00OOIIEHHE paHee M3YYEHHBIX OIepanuil (BO3BEIACHHE B CTENEHb, M3BJICUCHHE KOPHS,
JorapupMUpOBaHNE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC M OOpaTHBIE K HHUM); N3yUYeHHE HOBBIX
BUJOB UHMCIIOBBIX BBIPQXEHUH U (OPMYJ; COBEPIICHCTBOBAaHHME IPAKTUYECKUX HABBIKOB H
BBIUMCIIUTENBbHON KYJNbTYpbI, paclIMpEeHHE U COBEPIICHCTBOBAHUE alreOpandyeckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €ro MPUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKHX H
MPUKIIAIHBIX 3a7a4;

— TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIOYAIONIasi CUCTEMAaTH3aIMI0 U pPaCIIMpPEHUE
CBEJICHUM O (YHKIMSAX, COBEPIICHCTBOBaHHE IpadUyYecKUX yMEHHUM; 3HAKOMCTBO C OCHOBHBIMH
UAeIMU W METOJAaMH MaTeMaTHUeCKOro aHaju3a B O00beMe, IO3BOJIAIONIEM HCCIEI0BaTh



3JIEMEHTapHble (YHKIMM M pelIaTh IMPOCTEHIINE TeoMeTphuecKkue, (U3NYecKue M JApyrue
MIPUKIIAIHBIC 33]1a4H;

— JIMHUS YPaBHEHUH M HEPaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHUH U HCCIECIOBAHUU
MaTeMaTHUYECKUX MOJIEJIeH, mepeceKaromasics ¢ aaredpanyeckol U TEOpPeTHKO-(PYHKIIMOHATbHON
JUHUASMU ¥, BKIIOYAIONAs pA3BUTHE M COBEPIICHCTBOBAHWUE TEXHHMKH, alreOpanyecKux
npeoOpa3oBaHuil AJisl pelIeHUs] YpaBHEHUH, HEPABEHCTB U cHcTeM; (POPMUPOBAHHE CIOCOOHOCTH
CTPOUTH U MCCIIEA0BATh IPOCTENIINE MATEMAaTUYECKHE MOJIEH IIPU PEIICHUH NPUKIAAHBIX 3a/ad,
3a]1a4 U3 CMEXHBIX U CIIEIUATbHBIX TUCIUILINH;

- reoMeTpuueckas  JIMHUA, BKJIIOUAIOLIast HarjsiHble  IPEACTaBICHUS 0
IPOCTPAHCTBEHHBIX (GUIYypax M H3YYeHHE UX CBOHCTB, (opMHpOBaHHE U  pPa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpPAXEHWS, Ppa3BUTHE  CIIOCOOOB  T€OMETPHUECKUMX  H3MEPEHHUH,
KOOPJMHATHOTO M BEKTOPHOTO METO/IOB IS PEIICHUsI MaTeMaTUUECKUX U MPUKJIAJIHBIX 33]1a4;

— CTOXacTUYecKas JIMHHSA, OCHOBaHHAas Ha pPAa3BUTHM KOMOHMHATOPHBIX YMEHHIA,
MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPY’KAIOIIEro MUpA.

Paznenel (TeMbl), BKIIOUEHHBIE B CO/Cp)KaHUE y4eOHOW MUCIHIIMHBI, SBJISIOTCS OOUIMMHU
JUTst Bcex mpoduieit mpodeccuoHaabHOro o0pa3oBaHusl U MPH BceX o0beMax y4eOHOTro BpeMEHHU
HE3aBUCHMO OT TOro, sBiseTcs JM yueOHas jucuuiuiiHa «MartemaTuka» 0a30BOM WM
PO UIHHOM.

B npumepHBIX TeMaTHYECKMX IUIaHAX HPOrpaMMbl y4yeOHbI Marepuall NpEACTaBIECH B
dopMe dyepemyromerocss pa3BepThIBAHUS OCHOBHBIX COJEpPKATENbHBIX JTUHHUH (anredpanyeckoi,
TEOPETUKO-(PYHKIIMOHAIBHOM, YPaBHEHUNW M HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOM), YTO
MO3BOJIIET THUOKO HCIONBb30BaTh HMX PACIOJIOKEHHE U B3aUMOCBS3b, COCTABIATH padouuil
KaJCHJapHBIN TUIaH, IO-pa3HOMY 4Yepeaysl ydeOHbIe TeMbl (IJIaBbl YYeOHHKA), YIUTHIBask MPO(UIb
npodeccuonansHoro o0Opa3oBaHus, cnenuduky ocBauBaemoii npodeccun CIIO, rnyOuny
U3YYEHHUs MaTepuasa, ypoOBEHb [IOJTOTOBKU CTYJIEHTOB I10 MPEIMETY.

[IpennaraeMbie B MPUMEPHBIX TEMATHUYECKUX IJIaHAX pa3Hble 00BEMBI YUEOHOTO BPEMEHU
Ha U3YYEHHE OJHOM U TOM K€ TeMbl PEKOMEHJYETCS HCII0JIb30BATh ISl BHIMOIHEHUS Pa3IMYHbIX
yueOHbIX 3a/aHuil. TeM caMbIM paszauuus B TpeOOBaHMAX K pe3yiabTaTaM OoOydeHHs MpOSIBATCS B
YPOBHE HABBIKOB I10 PEIICHUIO 33/1a4 U OIBITE CAMOCTOSITENIbHOIN pabOTHI.

N3yuenne oO6meoOpa3oBaTeibHOM y4eOHOW IUCHMIUIMHBI «MaTemaTuka» 3aBeplIaeTcs
MOJIBEIEHUEM WTOTOB B (hopMe HK3aMEeHa B paMKax MPOMEXKYTOUHOM aTTeCTalid CTYJIEHTOB B
nporecce ocBoeHuss ocHoBHOM OIIOII CIIO ¢ momydyeHueM cpeaHero oOIIero oOpa3oBaHMS
(TIIIKPC).

B pazmene mnporpammsl «CopepikaHue y4eOHOW AMCHUIUIMHBDY KYpPCHBOM BBIIEJIECH
MaTepuai, KOTOpPhIM MpH HM3y4EeHUM MaTeMaTHKW Kak 0a30BOM, Tak M NpoQHIbHON yueOHOM
JUCLUTUTMHBL, KOHTPOJIIO HE TIOJUIEXKHT.



MECTO YYEBHOM JUCIHUILIMHBI B YYEFHOM ILJTAHE

YueOnass mucnuruiiHa «MareMaTuka» SBISETCS y4eOHBIM MPEAMETOM 00s3aTeNbHOM
npeaMeTHou obmactu «Matematuka u uHpopmarukay OI'OC cpeanero odmiero oopa3oBaHusI.

B npodecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHHU3aIysIX, peaTU3yIONUX
00pazoBaTenbHYI0 IPOrpaMMy cpeiHero odmiero odpaszoBanus B npeaenax ocsoenust OIIOIT CIIO
Ha 0a3e OCHOBHOTO oO0mmIero oOpa3oBaHwWsl, y4eOHas IUCHUIUIMHA «MaTreMaTuka» W3y4aercs B
obmeobpazoBarennbHoM mukiae ydeOHoro mmiaaHa OIIOII CIIO wa 6a3e OCHOBHOTrO OOIIETO
o0Opa3oBaHus ¢ MOy4eHHeM cpeaHero odmiero oopazosanus (ITTIKPC).

B yueOnbix mnanax I[IIIKPC yueOnas aucnurummHa «MaTemMaTHKay BXOJIUT B COCTaB
o0mmx 00meoOpa3oBaTeNbHbIX YYEOHBIX JUCHUIUIMH, (OpMUpYEeMBIX U3  00sS3aTeNbHBIX
npeaMmeTHeix  obmacteit ®I'OC  cpeanero obmero oOpazoBanus, mia npodeccuit  CIIO
COOTBETCTBYIOIIET0 MPOoduiist mpoheCcCHOHATHFHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUA YYESHOM JUCITATLIAHBI

OcBoeHue coziepkanns yueOHON JUCHMILIMHBL «MaTteMaTuka» 00ecreuynBaeT 10CTHKEHNE
CTYJIEHTaMHU CIIEAYIOLIUX Pe3)ibmamos:
JIUYHOCHIHBIX:

— cOpMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTeMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIMPOBAHUS SIBJICHUN U IPOLIECCOB, UAESIX U METOJaX MaTEMaTHKU;

- IOHUMaHUE€ 3HAYUMOCTH MaTeMaTHUKU [  HAay4HO-TEXHHUYECKOro  Imporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YaCTH OOLICUEIIOBEUECKOW KYIbTYpPHI Yepes3
3HAKOMCTBO C UICTOpPUEHN Pa3BUTHS MAaTEMATUKH, SBOJIFOLIMENH MaTEMAaTUYECKUX UJIEH;

- pa3BuTHE JIOTUYECKOT0 MBILLUIEHMS, IIPOCTPAHCTBEHHOTO BOOOpaKeHus,
AITOPUTMUYECKON KYIbTYpbI, KpUTHUYHOCTH MBILUICHUS Ha YpOBHE, HEOOXOIuMOM i OymyIiei
PO EeCCHOHAIBHON JAESTENBHOCTH, JUTS POAOIKEHUST 00pa30BaHMs M CaMOOOpa30BaHU;

— OBJIaJICHHE MaTeMaTHYECKUMU 3HAHUSAMU MU YMEHHUSIMHU, HEOOXOJUMBIMH B MOBCEJHEBHOMN
JKU3HU, JUIS  OCBOGHMSI CMEXKHBIX €CTECTBEHHO-HAayYHbIX JUCHUIUIMH W JUCLMIUIUH
npoeCCHOHATIBHOIO IMKJIA, JJIs TOJIydeHHs o0Opa3oBaHHMs B 00dacTsaX, HE TpeOyrommx
yriayOJIeHHON MaTeMaTUYeCKON MOArOTOBKH;

—TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
HPOTSKEHUH BCEH KU3HU; CO3HATENbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO
YCIIEHIHOM NMpodecCHOHANIBHON U 00IECTBEHHON AEATENbHOCTH;

—TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUECKOH W OTBETCTBEHHOM
JESATEIBHOCTH;

—TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEpCTHUKAMU B
o0pa3oBaTenbHON, OOIIECTBEHHO MOJE3HOHM, Y4eOHO-HCCIEeI0BaTEeIbCKONW, MPOEKTHONH M IPYrux
BUJIaX JESATENIbHOCTH;

— OTHOIIEHUE K MPOPEeCcCHOHATBHOMN NeATENTbHOCTH KaK BO3MOXKHOCTH Y4aCTHS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX TPOOIIEM.

MemanpeomemHuuix:

— YMEHHUE CaMOCTOSITEIbHO OIpeNessaTh Ied JESTeNbHOCTM W COCTaBIATH IIJIaHbI
JESATEIIBHOCTH;  CaMOCTOSITEIbHO  OCYILECTBJISATh,  KOHTPOJIMPOBATb U  KOPPEKTHUPOBATH
JeSITeNIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI Ml JOCTUKEHHSI MOCTaBJICHHBIX LIeJel 1
peanu3alyy IUIaHOB JIETEIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIHsX;

— YMEHUE MPOAYKTHUBHO OOIIATbCd M B3aMMOJEHCTBOBATH B IMPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUUTBHIBATh MO3UIUH APYIHX YYaCTHUKOB AEATEIbHOCTH, 3((EKTUBHO pa3zpemaThb
KOH(JIMKTBI;

- BIaJICHUE HAaBBIKAMH II03HABATEIHHOW, YUEOHO-MUCCIIEOBATEILCKON M MPOCKTHOM
JeSITeIbHOCTH, HaBBIKaMU pa3pelieHus mpodiieM; CoCOOHOCTh U TOTOBHOCTh K CAMOCTOATEILHOMY
MIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJIOB MIO3HAHHUS;

—TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOSITENIbHOM HH(pOPMalMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKIJIIOYash yMEHUE OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWH(POpPMAINH,
KPUTHYECKH OILICHWBATh M HWHTEPIPETHPOBATh HH(GOPMALIMIO, TMOIYYaeMYyIl0 U3 Pa3IuYHbIX
HCTOYHUKOB;



— BJIAACHHUC A3BIKOBBIMH CPCACTBAMU: YMCHUC SACHO, IOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pEHUS, UCTIOJIF30BATh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA,

- BJIQ/ICHUE HABBIKAMH II03HABAaTENbHONW pe(dIeKCHMM KaK OCO3HAHUS COBEPIIAEMBIX
JCUCTBUIA M MBICIUTEIBHBIX IPOLECCOB, X PE3YJIBTATOB M OCHOBAaHMM, IPAHUIl CBOETO 3HAHMS U
HC3HAHW, HOBBIX ITO3HABATCJIIbHBIX 3a1a4 U CPCACTB IJIA UX JOCTUKCHUA,

— LEJICYCTPEMIICHHOCTh B TIOMCKAX M MPHHATHU PELICHUH, COOOPa3UTeNTbHOCTh U HHTYUIIHS,
pPa3BUTOCTb IPOCTPAHCTBEHHBIX IIPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATh KpacoTy H
TapMOHHIO MHpa.
npeomemmuuix:

— c()OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTWKe KaK 4YacTH MHUPOBOW KyIbTYPHI U
MECTC MaTCMaTHUKHU B COBpeMeHHOf/'I OUBHUJIN3allUU, cnoco0ax ONMCaHHUs SBICHUN pCaJIbHOI0 MHUpa
Ha MaTeMaTU4eCKOM SI3BbIKE;

— cOPMHUPOBAHHOCTh TMPEACTABICHHI O MATEMATHYECKUX TOHATHUAX KaK BaKHEHIIMX
MaTEeMaTUYECKUX MOJENIX, MO3BOJISIONINX ONHUCHIBATh M M3ydaTh Pa3HbIC MPOLECCHl U SBICHUS;
NOHMMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MAaTeMAaTHUYECKUX TEOPHil;

- BJIaJICHAE METOJaMH J0Ka3aTeJIbCTB M AJITOPUTMOB DPELICHUS, YMEHHE WX HPUMCHSTH,
MMPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA B XOAC PCUICHUA 3a4a4;

- BJIaJICHUE CTaHJAPTHBIMH NpPUEMaMH pPEUICHUS PAalUOHANBHBIX W HMPPAIMOHAIBHBIX,
MMOKAa3aTCJIbHbIX, CTCICHHBIX, TPUIOHOMCTPHYCCKUX ypaBHeHI/If/'I U HCPABCHCTB, HUX CHCTCM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM, B TOM YHCJE Ul MOHMCKA ITyTH PELICHUS U
WJUTFOCTPALIMY PELIEHUs] YPABHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTH MPECTABICHHUI 00 OCHOBHBIX IOHATHSIX MaTEMAaTHUECKOTO aHAIIN3a U
ux CBOI\/JICTBaX, BJIAACHUC YMCHHCM XapaKTCPpU30BATb ITOBCACHUC q)yHKHI/If/'I, HUCIIOJIBb30BaHHUEC
NOJTYYCHHBIX 3HAHUH JUIsl ONMCAHKS ¥ aHAJIN3a PeabHbBIX 3aBHCUMOCTEH;

— BJIaJCHHUC OCHOBHBIMH IOHATUAMH O INIOCKUX M HPOCTPAHCTBCHHBIX I'COMETPUUYCCKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C()OPMHPOBAHHOCTh YMEHHS pacliO3HaBaTh I'€OMETPUUECKHUE
burypsl Ha 4epTekax, MOJENSAX U B pEAIbHOM MHpE; MPUMEHEHHE HW3YYEHHBIX CBOWCTB
reoMeTpuueckux GUryp u Gopmyl JUisl pelieHnss TeOMeTPUYECKUX 3a/ad U 337a4 ¢ MPaKTUYECKUM
COZIepKaHHEM;

— c(hopMUPOBAHHOCTH MPEJICTABICHUH O Mpolieccax U sIBICHUIX, UMEIOLIX BEPOSTHOCTHBIN
XapakTep, CTATUCTUUYCCKHUX 3aKOHOMCPHOCTAX B PpPCaJIbHOM MHPE, OCHOBHBLIX JITOHATHAX
3JIEMEHTApHOI TEOPUH BEPOSTHOCTEW; YMEHUI HAaXOAUTh U OLIEHUBATh BEPOSTHOCTH HACTYIJICHUS
COOBITUI B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbBIX
BEJIMYMH;

— BJIaJCHHUEC HABLIKAMUW HMCIIOJIB30BaHUA T'OTOBBIX KOMIIBIOTECPHBIX MPOrpaMM IIpH PCIICHUH
3ajad.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI
BBenenne

MaremaTika B HayKe, TEXHHUKE, 5SKOHOMHKE, HH(DOPMAIIMOHHBIX TEXHOJOTUAX U
IPAaKTUYECKON JesTenbHOCTH. Llenn u 3ajauu u3ydyeHHs MaTeMaTHKU IIPU OCBOEHMHU Npodeccuu
CIIO.

AJITEBPA
Pa3Burtune nonsitus o yncjie

Ilenble m pauuoHanbHble uucna. JledcTBUTENbHBIE 4yUCha. [Ipubnudicennvie GblYUCTEHUSL.
Komnnexchvie yucna.

Kopuu, crenenu u jiorapugmbi

Kopuu u crenenu. KopHu HaTypaiabHOW CTENEHHM M3 yuclia U UX cBolcTBa. CTENEHU C
palMOHAIBHBIMU IIOKA3aTeIsIMM, MX CBOMCTBA. CTENEHM ¢ JEHCTBUTEIIBHBIMHU ITOKA3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumensHblM NOKA3amesnem.

Jlorapudm. Jlorapupm umucia. OcHOBHOE Jorapudmuyeckoe TOXIECTBO. JlecATHUHBIE U
HaTypaibHble Jorapudmsl. [IpaBuna neiictsuii ¢ morapupmamu. Ilepexoa kK HOBOMY OCHOBaHHIO.

IIpeoOpa3oBanue anrebpamueckux BbelpakeHui. IIpeoOpa3oBaHue  palOHAJIBHBIX,
UPPaMOHATIFHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(YMUIECKUAX BHIPAKCHUH.

[IpakTuueckue 3aHATHS

Apudmernueckue IeWCTBUS HaAJ YHCIAMH, HAXOXKICHHE TNPHUOIMKEHHBIX 3HAUYCHHH
BEJIMYMH U MOIPEIIHOCTE BbIUMCIEHUH (aOCOMIOTHON M OTHOCHUTEIBbHOI), CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Brruncnenue u cpaBHEHME KOPHEN. BbInoHEHNE pacyeToB ¢ paAuKalaMu.

Pemenne  umppanuoHaNbHBIX — ypaBHeHMU. HaxoxzaeHue  3HAYeHHMH  CTENIEHEW ¢
pauMoHaIbHBIMM  ToKazarenssMu. CpaBHeHue  creneHed. IIpeoOpa3oBaHusi  BbIpaXXEHUH,
COZIepKalIMX CTENEeHU. PelieHne nokasaTenbHbIX YpaBHEHUM.

Pemenue npukiaaHbIX 3a1ad.

Haxoxnaenue 3HadeHuii sorapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexos oT omHOro
OCHOBaHMA K Jpyromy. Bbluncnenne u cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
MOTEHLIUPOBAHUE BbIPAXKECHU.

[TpuGnuKeHHbIe BEIUMCIIEHUS U PELLICHUs MPUKIIAJIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPHH
OCHOBHBIE TTOHATHS

Paguannas mepa yrna. BpamarensHoe nukeHue. CuHyc, KOCUHYC, TAHT€HC U KOTaHTE€HC
qucia.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA

®opmyisl npuseaeHus. Popmyssl cinoxenus. DopMmyisl yaBoeHUuss Popmyivl nOJI0GUHHO20
yena.

[IpeoOpa3oBanHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHHUI

IIpeoOpa3oBanue CyMMbl TPUTOHOMETPHUECKUX (DYHKIIMI B MPOU3BEIEHUE U TPOU3BEICHUS
B CYMMY. Buipaoicenue mpueonomempuyueckux )yHKyuii uepes manHeeHc NOJ08UHHO20 ap2yMeHma.

TpuronomeTpuyecKkrue ypaBHEHUS 1 HEPABEHCTBA

IIpocmeriwue mpuconomempuueckue ypasHenus. Ilpocmevwue mpuconomempuyeckue
Hepasencmaa.

OOpaTHble TPUTOHOMETpUYECKUE PYHKIIMH. APKCUHYC, apKKOCHHYC, ApKTaHT'€HC.

[IpakTuueckue 3aHATHS

Panuannbiit MeTO ©3MEPEHHUs YIJI0B BPAIIEHUS U CBA3b C IPATyCHOIN Mepoil.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYNIbI  CIOXKEHHs,  YIBOCHHMS,
npeoOpa3oBaHWe CYMMBbl TPUTOHOMETPUYECKUX (YHKIHMI B Mpou3BeACHHE, INpeoOpa3oBaHUe
NPOM3BEACHUSI TpUrOHOMEeTpUdyecknx (yHKIMi B cymmy. IIpocrelimme TpUroHOMETpHUUECKUE
YPaBHEHHUS U HEPABEHCTBA.

OOparHble TPUTOHOMETpUYECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, apPKTaHTCHC.

DYyHKINH, UX CBOMCTBA U TPpaduKn

Oyuknun. O0IacTh ONpeAeNeHUs 1 MHOXKECTBO 3HAYCHU; rpaduK (QYHKIUU, IOCTPOCHHE

rpadukoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMH.



CpoiictBa  (QyHKUMU. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OTPAHUYCHHOCTb,
nepuoIu4HoCThb. [IpomexxyTku Bo3pacTaHusi U yObIBaHMs, HauOOJIbIlIee U HAUMEHbILIEE 3HAUYCHUS,
TOYKU 3KcTpemyMa. ['paduueckas natepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBHCUMOCTEH B
peanbHbIX IpolLeccax U sABICHUAX. Apudmernyeckue onepanuu Hajl (QyHKOUsIMU. CroxkHas
bynkuus (komnosuuus). Ilonamue o nenpepvl6HOCMU QYHKYUU.

Obpamuvie pynxkyuu. Obracmo onpeodenenus u 006IACMb 3HAYEHUL 00pPaAMHOU GYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JIOrapu(MUIecKre U TPUTOHOMETPUUECKUE (PYHKIUH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU

Omnpenenenust yHKIUH, ©X CBOMCTBA U rpaduKH.

[IpeoOpazoBanus rpadukoB. [lapannenbHBII TEpEeHOC, CUMMETPUS OTHOCHUTEIBHO Ocei
KOOpAMHAT U CUMMETPHSI OTHOCUTEIIBHO Havajla KOOPAUHAT, CHMMETPHsI OTHOCUTEIIBHO IPSAMOM Y=
X, pacTsKEHUE U CKAaTHE BJIOJIb OCEH KOOPAMHAT.

[IpakTudeckue 3aHATHA

[Ipumepsl 3aBUCHMMOCTEN MEXJy MEPEMEHHBIMH B pEaAlbHBIX IpOLEccax U3 CMEXHBIX
mucuuiuivH. Onpenenenue pynkuuit. [loctpoenue u urenue rpadukoB ¢ynkuuii. Mccnenosanue
¢ynkuuu. CBoiicTBa TMHEHHOHN, KBaApaTHYHON, KyCOUHO-TMHEHHON U TPOOHOIMHEHHON QYHKITUH.
HenpepsbiBable u nepuoanyeckue GpyHkiuu. CBoicTBa U rpaduKu CHHYCa, KOCUHYCa, TaHIeHca U
koTanrenca. OOpatHple GyHKIMH u uX rpadpuku. OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIHH.
[TpeoOpa3zoBanus rpaduka pyHkuuu. 'apmonnyeckue konebanus. Ilpukinagasie 3a1a4u.

[Toka3zarenbHbIe, JOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U HEPABEHCMEA.

Havana maTeMaTH4eCKOro aHajmu3a

[TocnenoBarenbHocTU. CriocoObl 3a/aHus U CBOICTBA YHCJIOBBIX IOCIIEI0BATEIbHOCTEH.
Ilonamue o npedene nocredosamenvnocmu. Cyujecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nociedosamenvrocmu.  CyMMUPOBaHHE  IIOCIIEIOBATENbHOCTEH. beckoHeuHo  yObIBarommas
reOMEeTpHUUECKas IPOrpeccus U €€ cymma.

[IpousBonnas. Ilonstue o mpou3BoAHON (YHKIMHU, €€ TEOMETPUUYECKUI M (PU3NUYeCKui
CMBICJI. YpaBHeHHE KacaTelnbHOM K rpapuky ¢yHknuu. Ilpou3BogHBIE CYyMMBI, pPa3HOCTH,
IpOU3BENEHUs, dYacTHble. [Ipou3BOAHBIE OCHOBHBIX »3J€MEHTapHbIX GyHKIMH. I[IpuMeHnenue
NPOM3BOJHOW K MCCIIENOBAHUIO (DYHKIMH W MOCTPOEHHIO TpaduKoB. [Ipouzeoonvie obpammoi
DyHKYUuU U KOMRO3UYUU GYHKYUU.

IIpumepsl MCHONB30BaHMA NPOMU3BOJHOW I HAXOXKIEHUS HAWIY4IIEro pELIEHUS B
NPUKIAIHBIX 3a7adax. Bropas mpou3BojHas, €€ TIeOMEeTpUYeCKUil U (U3NYECKUH CMBICI.
HaxosxneHue ckopocTy Juts Ipolecca, 3alaHHoro (opMysioi 1 rpadukoMm.

[lepBooOpa3znas u uHTerpan. llpuMeHeHue OIpeneneHHOro MHTerpajia s HaXO0KJIEeHUs
IUIOIAAM KpuBoJdUHeWHOW Tpanenun. Popmyna Herorona-JlelOHuna. Ilpumepsl mpuMeHEHHs
UHTETpasia B (U3MKE U TE€OMETPHH.

[IpakTnueckue 3aHATHSA

UucnoBasi  MoOCHIEAOBAaTEIbHOCTh,  CIIOCOOBI €€  3aJaHMsl, BBIYMCIEHUS  YJICHOB
nocienoBarenbHocTU. [Ipenen mocienoBarenbHOCTH. beckoHeyHO yObIBaromas reoMerpuyeckast
porpeccusl.

[Ipon3BoaHas: MEXaHUUYECKUN U T€OMETPUUECKHI CMBICI TPOU3BOJHOM.

VYpaBHeHue kacaTenbHOM B oOmiem Buue. [lpaBuna u Qopmynsl auddepeHumpoBanus,
TabJIMIa TPOU3BOJHBIX dJEMEHTapHbBIX ¢GyHKkuMiA. MccrnenoBaHue (GYHKIMHM C  TOMOIIBIO
npousBogHoN. HaxoxneHnre HanOoblIero, HAMMEHbBIIETO 3HAYEHUS M IKCTPEMaIbHBIX 3HAYEHUI
byHKINN.

Wnrerpan u nepBooOpazHasi. Teopema Hpiorona-JleitOnuna. [lpumenenue uHTerpaia K
BBIYUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIOIIAIEH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHEHMsI U CUCTEMBI ypaBHEHUH. PalyoHanbHble, HPpALlMOHAIBHBIE, [T0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHAE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBbl HUX peEUIeHUs (Pa3JIoKEHHE Ha MHOXHTEIM, BBEIEHHE HOBBIX
HEH3BECTHBIX, MOICTAHOBKA, TpapUUecKuii METO).

HepasencrBa. PannonaibHbIe, HPpallMOHAIBHBIC, TOKA3aTENbHBIE U MPULOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLEHUS.



Hcnonb3oBanue cBOMCTB M rpadukoB (PyHKIHMHA NpU pelIeHUN ypaBHEHUH M HEPaBEHCTB.
Mertona uaTepBasioB. M300paykeHre Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUI
Y HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagueie 3agaun. [lpuMeHeHMe  MareMaTM4eCKUX  METOJOB  JUIs  PEIICHMS
COJIepIKaTeNbHbIX 33/1a4 U3 PA3JINYHBIX 00JIacTEN HAYKU U IIPAKTHKH.

WNHutepnperanus pe3yiprara, yueT pealbHbIX OTpaHUYCHUI.

[IpakTrueckue 3aHATHS

Kopnu ypaBaenuit. PaBHocuinbHOCTh ypaBHeHu. [IpeoOpazoBanne ypaBHEHUIH.

OcHOBHbIE NIPUEMBI PELIEHUS ypaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUUN ISl peLICHUS] YPaBHEHUM U HEPABEHCTB.

Kom0unaTopuka, cTaTHCTHKA ¥ TEOPUSI BEePOSTHOCTE
DneMeHTbl KOMOMHATOPUKH

OcHOBHbIE TIOHATUS KOMOMHATOPUKM. 3ajauyd Ha I[OJACYET YHuCla pPa3MEIIECHUH,
NepecTaHOBOK, coyeTanuil. Pemenune 3agau Ha nepebop BapuantoB. @opmysna 6unoma HerotoHa.
CaoiicTBa OnHOMHHANBHBIX K03 Puumenton. Tpeyronsuuk [ackans.

DJIeMEHTBI TEOPUU BEPOSITHOCTEM

Cobvimue, 6eposamuocmes cobblmus, ClodceHue U ymMHodxcenue seposmuocmetl. [lonamue o
Hezasucumocmu codvimuil. J{uckpemuas ciyuatinas 6eludura, 3aKkoH ee pacnpedeienus. Hucnogvle
Xapakxmepucmuxu OUCKpemHou ciyyatiHol geauyunsl. Ilonamue o 3akone 601buUx yucell.

DeMEeHThl MaTeMaTU4YECKON CTaTUCTUKHU

Ilpeocmasnenue dannvix (madbauysvl, ouazpammol, 2paguxu), eeHeparbHas COBOKYNHOCHb,
eblOOpKa, cpednee apugpmemuueckoe, meouana. Illowsamue o 3a0auax mamemamudecKou
CMamucmuxu.

Pewenue npakmuyeckux 3a0au ¢ npumeHenuem 8epoImMHOCMHbIX MEMO008.

[IpakTrueckue 3aHATHS

Hctopusi pa3BuTHs KOMOMHATOPHKHU, TEOPUU BEPOSTHOCTEH M CTATHUCTUKH U HX POJb B
pa3IUYHBIX cdepax uyenoBedecko jku3HeneaTenbHocTu. [IpaBuna komOuHaropuku. Pemienue
KOMOMHATOPHBIX 3ajad. Pa3memieHus, couyeTaHus U TnepecTaHoBKUM. buHom HberoToHa WU
tpeyrosnbHuK [Tackans. [Ipuknanssie 3agaqm.

Kiaccuueckoe omnpeneneHue BEpPOSATHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpeMa O CyMMeE
BeposiTHOCTEW. Bprunciienne BepositHocTel. Ilpukimanneie 3amauun. [IpencrtaBieHue YMCIOBBIX
naHHbIX. [Ipuknansele 3anaun.

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

B3auMHOe pacnosnokeHHe ABYX IpsAMBIX B IpocTpaHcTBe. llapaimnenbHOCTh NpsAMON U
mwiockoctu. [lapamrensHOCT  IUIOCKOCTEH. IlepneHAMKYIApHOCTP NPSAMOM M IUIOCKOCTH.
IlepneHauKynsAp ¥ HAKJIOHHAs. YTOJI MEXKIAY IPAMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroia. Yromu
MEXAY MIOCKOCTAMU. [lepnenauKyIsipHOCT ABYX IIIOCKOCTEH.

I'eomerpuueckue npeoOpa3oBaHMs MPOCTPAHCTBA: MApPAICNbHBIM MEPEeHOC, CUMMETPUS
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. Ilnowaos opmoconanrvrou npoekyuu. W300paxenue
IIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHu

Bepwunvl, pebpa, epanu muocozpannuxa. Paszeéepmra. Muozocpannvie yenvl. Bwinykivie
MHocoepanHuku. Teopema Diinepa.

[Tpusma. [psamas u nakronnas npusma. [pasunpHas npusMma. [apanmnenenumnesn. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

CumMmetpu B KyOe, B apajjiesienuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, IPU3MBbI ¥ THPAMUJIBL.

IIpencraBnenue o MpaBUIBHBIX MHOTOIPAaHHHMKAX (TeTpajzape, KyOe, OKTasape, NoJeKadIpe
U UKOCA3pe).

TeJia 1 MOBEPXHOCTH BpPalleHHUA

Humuaap u KoHyc. YcedeHHBIH KoHyc. OCHOBaHHMeE, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpasyromias, pa3sepTka. OceBble CEUCHHSI U CEUSHMs], apaljIelIbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe.



N3mepenus B reomeTpun

O6bvem u ero u3mepenue. arerpansHas Gpopmyna oobema.

@opmynbsl  o0bemMa Ky0a, TPSIMOYTOJIBHOTO —MapajlieNienuIesa, MPU3MBI, IHIHHIPA.
®dopmynbl 00beMa MUPaMHUIBI U KOHyca. DOpMyJIBI IUIOIIAA MOBEPXHOCTEH MUJIMHIPA W KOHYCA.
®dopmynel 00beMa IIapa U IIomaan chepsl.

[Togo6ue Ten. OTHOLIEHUS IO TOBEPXHOCTEN U 00BEMOB MO00HBIX TEJ.

KoopanHatbl 4 BEeKTOPbI

[IpsimoyronbHas (nekapToBa) CUCTEMa KOOpPAMHAT B MpocTpaHCcTBe. DopMysa pacCTOSHUS
MEXy ABYMS TOUKAMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Ci0XKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. Pa3iokeHHe BEKTOpa IO HaNpaBICHUSAM. YTOJI MEXAY ABYMs BEKTOpaMH.
ITpoexuust BekTopa Ha ock. KoopaunaTsl BekTopa. CKaJIIipHOE ITPOU3BEIEHNUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUM MAaTEMaTUYECKUX U HMPHUKIAIHBIX
3a/1a4.

[IpakTuueckue 3aHATHSA

[Ipu3Haku B3aMMHOIO pAaCHOJOKEHUS MNPSAMBIX. YIoid MeXIy nIpsMbiMU. B3aumHoe
pacroIoKeHUe NMPSAMBIX U IUIOCKOCTEN. [lepneHuKynsap U HaKIOHHAs K IJIOCKOCTU. YTOJI MEXIy
IIPSAMOM U INTOCKOCTBIO. Teopembl 0 B3aMMHOM PACIIOJIOKEHUM IPSIMOM M IIOCKOCTH. Teopema o
TpeX NEePIEHIUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYIISIPHBIX TUIOCKOCTEH.

PaccTossHMe OT TOYKM [O IJIOCKOCTH, OT MPSAMOM [0 IUIOCKOCTH, PAacCCTOSHHUE MEXIY
TUTOCKOCTSIMH, MEXIy CKPEIIUBAIOIIMMUCS TPSAMBIMH, MEXIy MPOU3BOJILHBIMUA (UTypaMH B
IIPOCTPAHCTBE.

[TapannenbHOoe NPOEKTHPOBAHUE M €r0 CBOMCTBA. Teopema o niowaou opmo20HATbHOU
npoeKyuu MHo20y201bHuKa. B3auMHOE pacnoiokeHre NPOCTPaHCTBEHHBIX (UTYD.

Paznuunble  BuAapl  MHOrorpaHHukoB. UMx  wm3oOpaxkenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. [Imomans noBepxHocTu. Buasl cummerpuii B npoctpancTBe. CUMMETpUS TeN
BpallleHUs1 U MHOTOTPAaHHUKOB. Beruncienue miomaaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHEeHUE OKPYXHOCTH, c(hephl, TIOCKOCTU. PaccTosHue mexay Toukamu. JleicTBUs C
BEKTOPAMHM, 3aJaHHbIMM KoopauHartamu. CKalspHOe IpOU3BEICHHE BEKTOpPOB. BekropHoe
YpaBHEHUE NPSIMOM M IIOCKOCTH. MCIOnp30BaHME BEKTOPOB IIPH JI0OKA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

JInsi BHEAyIWTOPHBIX 3aHATUM CTyJEHTAaM Hapsay C pEUICHUWEM 3a/1ad U BBIIOJHEHUS
NPAaKTUYECKHUX 3aJaHUi MOXKHO MPEJUI0KUTh TEMBI HCCIEeI0BATENbCKUX U pedepaTuBHBIX paboT, B
KOTOPBIX BMECTO CEpHM OTAEIBHBIX MEJIKHX 33Ja4 M YIPAKHEHWM MpeIararoTcs CHOKETHBIE
3aJaHusl, TpeOyIoIIMe JIINTENIbHONW paboThl B paMKaX OJJHOW MaTeMaTHYeCKOM CUTYyaI[ui. DTH TEMBbI
MOTyT OBITh KaK WHIUBUAYAIbHBIMU 3a/laHUSIMH, TaK M TPYNIOBBIMH JJIi COBMECTHOTO
BBIIIOJIHEHMS UCCIIEJOBAHU.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu  peanmzamuu  cojepkaHusi  00mEeoOpa3oBaTeNnbHOW  y4eOHOM  AMCIUIIIMHBI
«Marematuka» B npenenax ocBoenuss OIIOIT CIIO na 6aze ocHOBHOro 00IIero oOpa3oBaHUs C
nojgydeHueM cpeanero obmero o6OpaszoBanus (ITIIKPC) wmakcumanpHas ydeOHas Harpyska
obyuaronuxcs coctaisieT no npodeccun CIIO Texauveckoro nmpoduist —285 vacos (1o yueOHOMY
JaHy).

TEMATHUYECKUU IJIAH
HasBanue paznena KosmmyecTBo yacoB

Brenenue 6

Pa3BuTHE MOHSATHUS O YHCIe 12
Kopnu, crenenu u jorapudmsl 30
[IpsiMbIe U TIIIOCKOCTH B IPOCTPAHCTBE 24
KomOunaropuka 16
KoopauHatel 1 BEKTOPBI 22
OCHOBBI TPUTOHOMETPUHU 19
OCHOBBI TPUTOHOMETPUU 18
DyHKIMH U TpaduKu 24
MHoOrorpaHHUKH U KpyTible Tela 30
Hauana MmaTemaTndeckoro ananmsa 30
WHTerpan u ero npuMeHeHue 18
DJIEeMEHTBI TEOPUU BEPOSITHOCTEH M MATEMAaTUYECKON CTATHCTUKU 16
YpaBHEHMs 1 HEpaBEHCTBA 12
ATTecTanys 1o TUCIHIIHHE 8

Htoro 285




TEMATHYECKOE INTAHUPOBAHHUE C OIIPEJAEJIEHUEM OCHOBHbBIX BUJIOB JEATEJIBHOCTH

Ne
ypoKa

Tema ypoka

XapakTepucTHKA OCHOBHBIX BH/IOB /IEATEJIbHOCTH CTY/AeHTA (Ha
YPOBHe YUeOHBIX JeiicTBHIi)

Bgenenue (6 1)

1. O0o0mIeHre Kypca MaTeMaTHKH B Kypce OCHOBHOTO OOMIETO
2. oOpa3oBaHwUs.

3. e u 3a1a4um U3ydeHHsl MATEMATUKU B TIpoeccuu

4

5.

6.

OsHaxoMJIeHHE C POJILIO MaTeMaTHUuKH B HAYKe, TeXHUKE,
IKOHOMHIKE, I/IHd)OpMaH,I/IOHHBIX TEXHOJIOTHUAX U
HpaRTquCROﬁ JeATeJIbHOCTH. OszuaxomieHue ¢ IIeJIaAMHM 1
dagavyaMi U3yYeHHnud MaTeMaTUuKX IIPHU OCBOCHHUU HpO(beCCI/Iﬁ

CIIO

Pa3Burue noustus yuciaa (12 yacon)

1. [{esibie 1 panMOHANIBHBIC YKCIIA

8. 3aKoHbBI apU(PMETHICCKUX JIEHCTBUI BrimosHeHUMEe apudMeTHUEeCKUX IEUCTBUI HAJT YUCIaMU,
9. Apudmernueckue AeCTBH HaJl OOBIKHOBEHHBIMU IPOOSIMU coueras yCTHBIE U MHChMEHHBIE IIPHUEMEL.

10. [IpumeHeHMe 3aKOHOB apUPMETUUECKUX TEHUCTBUN TTPU
11. JleiicTBUTENbHBIC YK CIIA BBIYUCJIEHUSX.

12. Haxosxnenme mpuban:xeHHBIX 3HAYEHUH BEJIUYNH U

13. [IpuONIMKEHHBIE BHIYMCIEHUS IIOTPEITHOCTeM BEIYNCIeHUN (a0COII0OTHOMN 1

14. KommnekcHbie uncia. ApI/I(I)MeTI/I‘-IeCKI/Ie JIEVCTBUS C KOMIUIEKCHBIMU OTHOCI/ITeJIBHOfI); CpaBHEHUE YUCIJIOBBIX BBIpaHCeHHfI.

15. YHCIIAMHU. Haxomxnenue ommbok B mpeodpasoBaHUAX U BEIUUCICHUAAX
16. IToBTOpeHue 1 cucremaru3anus ydeOHOro MaTepuasia

17.

18.

Kophuu, crenenu u Jorapugmsi (30 yacon)

19. CreneHpb Ynciia ¢ HeJIbIM MOKa3aTesIeM
20. I'eomeTprueckas nporpeccust

21. CreneHHbIe 3aBUCUMOCTH U (PYHKINUU
22. CpaBHeHME CTeneHel

23. Kopensb n-oii crenenn

O3HakoMJIeHUE ¢ TIOHITHEM KOPHS N-ii CTeIeHH,
CBOMCTBAMU PaJWKaJIOB U IpaBUJIaMU CPABHEHUS KOPHEMH.
@opmyaupoBaHUe OIpeaesIeHnsT KOPHS 1 CBOMCTB KOpPHEH.
Brrunciienue u cpaBHeHUE KOpHEH, BBIITOJTHEHNE ITIPUKUATKNA




24.

3HaveHusa Kopus. [IpeodpasoBarme YMCIIOBBIX U OYKBEHHBIX

25. VYhpolieHue BeIpaXeHUM, COAEPKALNUX PATUKAIIBIL. BBIPpAsKEHNN, COOEPKAIINX PATUKAJIEL.

26. BrimostHeHMe pacueToB 1o popMyJiaM, CoOIepsKaIIIM

27. CreneHns ¢ IPOU3BOJIBHBIM [T0KA3aTEIIEM. PagHUKAJIBI, OCYIIECTBJISASI HEOOXOIUMbIE IIONCTAHOBKH U

28. mpeobpasoBanus. OmpesesieHre paBHOCUIBHOCTHA

29. Pemienue ypaBHeHui ¢ IOMOIIBIO IOCTPOEHUS TPA(QUKOB CTEIEHHBIX | BEIpAKEHUI ¢ paJUKaIaMH. PellleHre NpparioHaAIBHEBIX

30. GbyHKUni ypaBHEHUH.

31. Jlorapu¢msl. Onpenesnenne u cBOMCTBA. OsHakomJIeHUe C TTIOHSITHUEM CTEeIeHHU C JIeHCTBUTEIbHBIM

32. Breruucnenue norapudmon. CpaBHeHHE J0rapuMoOB. mokasaTesieM.

33. HaxoxmeHve sHaueHUH CTeII€HU, UCIIOIb3Y S IIPU

34. [Toka3zatenbHble U Jorapu@mMuueckie QyHKIMH, KX CBOWCTBA U He0OX0IMMOCTH HHCTPYMEHTAIbHEIE CPEICTBA.

35. rpaduKH. BamnucbiBaHNe KOPHA N-i CTeIleHU B BUJE CTEIIeHH C

36. OO6nacTh MpUMEHEHUS TIOKAa3aTeIbHBIX U JIOTAPUPMUICCKIX IPOOHBIM HIOKA3aTesIeM U Hao00poT.

(yHKImid. DOopMyIHMpOBaHIE CBOMCTB cTemeHeti. Beruauciiernue

37. [lokasarenbHble ¥ JIOrapupMUIECKIe YPABHEHNS. CcTelleHeH ¢ paloHAJIbHBIM II0OKa3aTeJIeM, BBITIOJTHEHHEe

38. OPUKUIKYU 3HAYEeHU CTelleHH, CpaBHeHUe cTeleHel.

39. [IpeobpasoBanme YMCIOBBIX M OYKBEHHBIX BHIPAKEHUIH,

40. [TokazarenpHbIE U TOTapu(pMUIECKIE HEPABEHCTBA. CONepsKATIAX CTeIIeHH, TPUMeHss cBoiicTBa. Pemenue

41. IOKAa3aTeJIbHBIX YyPABHEHUN.

42. [paBuia BEIYMCIICHHS CTETICHEH U JIOTapH(pMOB OsHakoMJIeHHE ¢ IIpUMEeHeHreM KOPHel 1 cTeleHel Ipu

43. Pemmenne nokazarenbHbIX U TOTapU(PMUUECKUX YpaBHEHUH U BLIYHC/ICHUH CPETHUX, TeJCHUH OTPE3KA B «30JI0TOM

44, HEpPABEHCTB N —

45, Penrenne nmpukIagHbIX 3a7a9 HA CIIOKHBIE ITPOIEHTHI Peltenre IpUKIAIHBIX 3279 HA CII0KHBIE IIPOIEHTHI

46. [ToBTOpEHME U cucTeMaTH3aIKs Y9eOHOTO MaTepuaa. BrimosiHeHIe TpeoOpa3oBaHuil BHIPAKeHUH, TPUMeHeHIe

47. dopMy1, CBI3AHHBIX CO CBOMCTBAMHU CTEIIEHEH 1
JorapugMoB.
Omnpenenenne 001aCTH JOMYCTUMBIX 3HAYCHUH
JorapuMHUYECKOTO BhIpaskeHus. PerreHue
JorapuPMUYECKUX YPaBHEHUN

48. KonrtponbHas pabora no teme «KopHu, creneHu u jorapudmMbby

IIpsiMble U JIOCKOCTH B MpocTpaHcTBe (24 yaca)

49.

\ B3anmHoe pacnosnioskeHue TpsiMbIX U TIIIOCKOCTEH.

‘ @opMyIHPOBKA U IIPUBEIEHNE J0KA3aTEJIbCTB IPU3HAKOB




50.

o1,

52.

HpI/I3HaKI/I NnapaajiCJIbHOCTU IIPSAMBIX U IIOCKOCTEH.

53.

54.

Vron MCXKAY IMPAMBIMHA H IINIOCKOCTAMU.

55.

56.

S7.

Pemenue 3agay.

58.

I'eomeTpusa EBknuna.

59.

60.

61.

62.

63.

321,[[3‘{1/1 Ha IIOCTPOCHUC.

64.

65.

66.

Pemenne 3aaa4 Ha BbIYMCJICHUC '’COMCTPHUYCCKUX BCIIMYHNH.

67.

68.

I'eomeTpus B npodeccroHaIbHON 1eATENbHOCTH.

69.

70.

71.

72.

[ToBTOpEHME U cucTemMaTu3anus yaeOHOTo MaTepuana.

B3aMMHOI'0 PACIIOJIOMKEHUS IIPAMBIX U ILTOCKOCTEH.
PacmosmaBaHme Ha yepTeskax U MOIEJIAX PA3JIMUHBIX
CJIy4YaeB B3aMMHOI'0 PACIIOJIOMKEHUS IIPAMBIX M ILTOCKOCTEH,
apryMeHTHpOBaHIe cBouX cysxaenunii. DopmynpoBaHme
omnpejesieHUM, IPU3HAKOB M CBOMCTB IIapaJiJieIbHbIX 1
MMEePHEeHIUKYIIPHBIX ILJIOCKOCTEMH, IBYTPAHHBIX U JTUHEHHBIX
yTJIOB.

BrimmosrHeHME TOCTPOSHUS YIJIOB MEMKIY IIPSAMBIME, IPSIMOL
¥ IJIOCKOCTBIO, MEKIY IIJIOCKOCTSIMHU 110 OITUCAHUIO U
pacIiosHaBaHWE UX HA MOJEJISIX.

[TpumeneHne TPU3HAKOB ¥ CBOMCTB PACIOJIOKEHUS IIPSAMBIX
¥ IJIOCKOCTel IIPU PeIleHnn 3a1aY.

N3o0paskeHre HA PUCYHKAX ¥ KOHCTPYHPOBAHME HA
MOJIeJIAX IIePHeHINKYISIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
MIPSIMBIX, HAPaJIJIeIbHBIX IIJIOCKOCTEH, YIJIOB MEJKIY IIPSIMOM
U TJIOCKOCTBIO ¥ 000CHOBAHME TIOCTPOEHUS.

Perrenne 3agavy Ha BEIYHCIEHHE TEOMETPHYECKUX BEJTMYHNH.
OnuceiBaHMe PACCTOAHUS OT TOUKH 0 ILJIOCKOCTH, OT
IIPSAMOI JTO TLJTOCKOCTH, MEKIY ILJIOCKOCTSIMH, MEKTY
CKPEeIUBAOIIIMHUCI IPAMBIMH, MEKIY IPOU3BOILHBIMU
durypamu B mmpocTpaHCTBE.

@opmyJIMpOBaHME U JOKA3bIBAHWE OCHOBHBIX TEOPEM O
paccToaHUAX (TeopeM CyIecTBOBAHUSI, CBOMCTBA).
N3obpaskenne Ha yepTeskax U MOJIEJISIX PACCTOSTHUSA U
obocHOBaHMe cBouX cy:kaeHutt. OnpeneneHue u
BBIYHCJIEHNE PACCTOSIHUM B IIpocTpaHcTBe. [Ipnmenenne
dopMyT M TeOpeM ILTAHUMETPHUH IS PEIIeHNs 3a1ad9.
OsHakoMJIeHNE C TIOHSITHEM I1apPaJlJIeIbHOTO
IIPOEKTUPOBAHUS U ero cBoricTBamMu. DopmyiuposaHue
meopembl 0 NJOW,A0U OPMO20HAJILHOL NPOCKLUL
MHO020Y20IbHUKA.

[Ipumenenne Teopuu 11 000CHOBAHUS IOCTPOCHUHN 1
BBEIUHMCJICHUH. APryMeHTHPOBAHNE CBOUX CYKICHUH O




‘ B3aMMHOM PACIIOJIO}KEHUHU ITPOCTPAHCTBEHHBIX (PUTY]

Komo0unaropuka (16 yacon)

73. KoMOuHaTOpHBIE KOHCTPYKITHH. Nsyuenune nmpaBmnia KOMOMHATOPUKY U IIPUMEHEHUE TP
74, OOpasubl  pemieHHss KOMOMHATOPHBIX — 33jad C  I[OMOIIBIO | pelTeHNH KOMOMHATOPHBIX 3a7ad.

75. KOMOWHATOPHBIX KOHCTPYKIIUH. Pemrerie koMOMHATOPHBIX 38044 METOIOM Irepedbopa U 1o
76. OcHOBHBIE IpaBHIa KOMOMHATOPHBIX MOACYETOB. Penenue 3agay. IIPABUJIY YMHOMKEHS.

77. OsHakoMJIeHHE € IIOHATHAMA KOMOMHATOPHIKI:

78. Yuco opouT. pa3MeIeHusIMU, COUeTaHUAMHU, IIePeCTaHOBKAMU U

79. bunom Hetorona. Tpeyrompuuk [ackast. dopmymamu g ux Berauciaenus. O0bsaAcHeHue 1

80. IprMeHeHHe (POPMYJI IJIS BEUUCICHUA Pa3MeIleHnH,
81. Pemenue 3amay. IIePECTAHOBOK M COYETAHUN IIPU PEelIeHUN 3a0a4.

82. OzraxromieHne ¢ 6uEoMoM HBIOTOHA U TPEyTOJIHHIKOM
83. Hcropus KOMOMHATOPUKH. [Tackauns. PernrteHre mpakKTUYeCKUX 3a71a4 C

84. Pemenue 3amauy. KCII0JIb30BAHUEM IIOHATHUI U ITPABUJI KOMOMHATOPUKH
85.

86.

87.

88. KonTposbHas padora «Pemenne mpocThiX KOMOMHATOPHBIX 3a1au»

Koopaunartsl u BekTOpbI (22 yaca)

OszakoMJIeHUe ¢ IIOHATHEM BekTopa. M3ydenue
JIeKapTOBOU CHCTEMBI KOOPAMHAT B IIPOCTPAHCTBE,

IIOCTPOEHHE 110 3aJaHHBIM KOOPIMHATAM TOYEK 1
TIJIOCKOCTEM, HAaXO0KIeHue KOOPIANHAT TOYEK.
Haxosxmenme ypaBHeHUI OKPYsKHOCTH, cpephl, TIJIOCKOCTH.

Breruncienue paCCTOHHI/Iﬁ MEeXIAYy TOUKaMMH.
I/I3yquI/Ie CBOMCTB BEKTOPHBIX BEJIMYHNH, ITPaBUJI

Pa3JI0KEHUAd BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,

IpaBHIJI HAXO0KIEHUSI KOOPAMHAT BEKTOPAa B IIPOCTPAHCTBE,
IpPaBUIJI JeHUCTBUU ¢ BEKTOPaMU, 3aJaHHBIMII

KoopaguHaTaMM.

[Ipumenenme Teopuy IpU peIieHUN 3aa4 Ha JTeHCTBUI C
BeKTOpamu. M3ydeHne CKaIsIPHOTO IPOU3BEIeHUS
BEKTOPOB, BEKTOPHOT0 YPABHEHUS ITPSIMOM U ILJTOCKOCTH.

89. JlekapToBa crcTeMa KOOpJMHAT Ha IIIOCKOCTU. BekTopsl Ha
IIJIOCKOCTH.
90. Pemenue 3anay.
91. YpaBHEHHUs IPAMON, OKPYKHOCTH U IIPOU3BOJIBHON KPUBOM.
92.
93. KoopauHaTsl 1 BEKTOpEI B IPOCTPAHCTBE.
94.
95. Pemenue 3ana4.
96. CkaJisipHOE TTPOU3BEICHUE BEKTOPOB.
97.
98. Pemienue 3amgau.
99. [TepreHIUKYIISIPHOCTD MPSAMBIX M IIIOCKOCTEH.
100.
101.
102. Pemenue 3ana4.




103.

[IpumeHeHMe TeOpHUYU IIPU PEIIeHUN 3a/1a9 HA JeHCTBUSI C

104. BektopHoe npocTpaHCTBO. BEKTOpaMH, KOOPAMHATHBINA METO/, IPpUMeHeHne BEKTOPOB
105. JIJ1S BEIYUCJIEHUA BEJIMYUH YTJIOB U PACCTOAHUIM.

106. Pemenue 3anauy. OsHakoMJIEHHE C JOKA3aTeJIbCTBAMU T€OPEM CTEPEOMETPHUI
107. 0 B3aMMHOM PACIIOJIOMKEHUN IIPSAMBIX U ILJIOCKOCTEH C

108. [ToBTOpEeHME M cucTeMaTH3aIMs Y4eOHOTO MaTepuaia. HCIIOJIE30BAHHEM BEKTOPOB

109.

110. KonTponbHas padbota no teme «KooparHATHI U BEKTOPBD)

OcHoBbl Tpuronomerpuu (19 yaca)

111.

Vel u BpamaTCJIbHOC JIBMIKCHHUC.

112.

ITepeBoa TpamycHOW Mepbl H3MEpEHHs YIJIOB B paJHaHHYIO H
o0parHo.

113.

[TonoxeHre TOYKH B AEKAPTOBOM CHCTEME KOOPAMHAT.

114.

TpuroHnomeTpruyeckue onepamym.

115.

116.

117.

118.

HaxoxxneHue 3HaueHui TPUrOHOMETPUUECKUX (YHKIUH.

119.

120.

[IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUI.

121.

122.

123.

124.

125.

126.

127.

128.

129.

HOBTOpeHI/Ie n cucreMarTru3ainusa yqe6H0ro MaTepuraia.

N3yuenwne panmaHHOTO METOqa U3MEPEHUS YTJIOB
BpaIlleHUs U UX CBSI3H C TPaayCcHOM Mepoit. M3obpaskeHue
YIJIOB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHE BeJIMUNHBI
yrJia ¢ ero pacmosioxkearneM. DopMmyJsirpoBaHie
oIpeaesIeHN TPUTOHOMETPUYECKUX (PYHKIIUH JJIS YTJIOB
IIOBOPOTA ¥ OCTPBIX YIJIOB IIPSIMOYTOJBHOIO TPEYTOJIbHUKA U
00BbsCHEHNE UX B3AUMOCBSI3U.

[IpuMeHeHME OCHOBHBIX TPUTOHOMETPUUECKHUX TOKIECTB
JIJIST BEIYUCJIEHUS 3HAYEHUH TPUTOHOMETPUYIECKUX
pyHKITHI TT0 OJTHOM M3 HUX.

OcHoBbl Tpuronomerpum (18 yacos)

130.

131.

132.

133.

Brruncienue 3HaueHUH TPUTOHOMCTPUICCKUX BLIpa)KCHI/II\/'I.

@OopmyIupoBaHUE OOpeaeSIEeHHN TPUTOHOMETPUYECKUX
QYHKITUI OJIS YIJI0B IIOBOPOTA M OCTPHIX YIJIOB
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 00bACHEHHE UX




134.

135.

136.

I'paduxu TPUrOHOMETPHUYECKUX (DYHKIIUH.

137.

138.

139.

140.

HOBTOpeHI/Ie n cucreMarusanusa yqe6H0ro mMarcepuajia.

141.

142.

143.

OOpaTHbIe TPUTOHOMETPUUYECKUE (PYHKIIUH.

144.

[Ipocreiimume TpPUroHOMETPUYECKUE YPaBHEHUSI.

145.

146.

147.

Pemenue TPUTOHOMCETPHYCCKHUX ypaBHeHHﬁ.

B3aUMOCBSI3H.

[IprMeHeHMe OCHOBHBIX TPUTOHOMETPHUUECKHX TOMKIECTB
JIJIsI BBEIYKCJICHUS 3HAYEHUHA TPUTOHOMETPHUYECKIX
pyHKIHI 110 OJTHOM M3 HUX.

IIpumenenne o0OIIMX METOIOB PEIIeHUs YPABHEHMN
(mpuBeeHMe K JUHEHHOMY, KBaIPAaTHOMY, METO.T
pa3sIoKeHUsT Ha MHOKUTEJIN, 3aMeHbI IIepeMeHHOH) IIpu
peIlleHnH TPUTOHOMETPUIECKUX YPaBHEHUN. Y MeHMe
OTMEeUYaTh Ha Kpyre PeIeHus IIPOCTeNITIX
TPUTOHOMETPUUYECKUX HePaBEHCTB

OsHakoMJIeHUe C TTOHSITHEeM 00paTHBIX
TPUTOHOMETPUUECKUX PYHKITHIA.

Nsyuenue ompemesrenuii apkcuHyca, apKKOCHHYCA,
apKTaHreHca 4Jrcjia, QopMyJIHPOBaAHNE UX, N300pakeHne Ha
eTUHUYHON OKPYIKHOCTH, IIPUMeHeHNe TP PeIlleHun
ypaBHEHUU

@yHkuuu u rpapuku (24 yaca)

148.

00630p OOIIMX MOHITUH.

149.

150.

151.

152.

CaoiicTBa QyHKIHI.

153.

154.

155.

Uccnenoanue GhyHKIMIA 110 CXEME.

156.

157.

158.

Apudmernueckue neicTBUs HaJl QYHKIUSMU.

159.

160.

161.

162.

IIpeoOpaszoBanue rpadukoB GyHKIMHA.

163.

ITocTpoenue u uccienoBanue rpadukoB QyHKITUN.

OszakoMJIeHUE ¢ IIOHSITHEM IIepeMeHHOH, IIpuMepamMu
3aBUCHUMOCTEN MeKIY IIepeMeHHBbIMMA.

OszakoMJIeHUe ¢ IIOHATHEM I'paduka, ompeaesieHmne
MIPUHAIJIEIKHOCTH TOUKH rpadury pyurimn. OmnpeaesieHe
1o popMyJie IIPoCTeHIeli 3aBUCUMOCTH, BHIa ee rpaduKa.
Bripaskenwue 1o dpopmysie ogHOM IIepeMeHHOI yepes3 Jpyrue.
OsHakoMJIeHUE ¢ oIIpeaesieHueM (PYyHKITHH,
dopmyupoBanue ero. HaxosxmeHnume obractu orrpesiesieHus
U 00JIaCTU 3HAYEHUH (PYHKITUN

OszakoMJIeHHE ¢ IIpUMepaMu (PYHKITMOHAIBHBIX
3aBHCHUMOCTEN B peasIbHBIX IpoIleccax M3 CMEsKHBIX
JTACITATLITIH.

OsHakoMJIeHHE C JOKA3aTEJIbHBIMH PACCYKICHUSIMUI
HEKOTOPHIX CBOMCTB JIMHEHMHON 1 KBAJPATUIHON (PYHKITHI,
IIPOBeJIeHME HCCAeJ0BaHUA JIMHEMHOM, KyCOUHO-JTMHENHOH,




164.

165.

166.

167.

OO6partHast GyHKITHA.

168.

169.

170.

[ToBTOpeHue u cucremMaru3anus y4eOHOro Marepuaa.

JPOOHO-JIMHEeHHOM 1 KBAIPATUYHON (PYHKITHIM, ITOCTPOEHMe
ux rpadukros. [locTpoeHne 1 ureHme rpapUKOB PYHKITHM.
HccnenoBanme QpyHKITHAHM.

CocraBienue BUI0B (PYHKITHUI I0 TAHHOMY YCJIOBHIO,
pellieHne 3aJ1a4 Ha 9KCTPEMYM.

Brimosiaenne mpeodbpasoBaHuii rpaduka PyHKIIHI
HNsyuenue nonsamus o6pamHoli hyHKy UL, OIIpenesIeHIe
BUIA U nOCMpoerue epagura oopammoli (pyHKUUL,
HaxoxcoeHue ee obniacmu onpeodesienus u obnacmu
3Hauerul. IlpumeHeHMe CBOMCTB PYHKITUN IIPU
WCCJIeIOBAHUY YPABHEHUI U pelleHnH 3a1a4 Ha
arxcTtpemyM. O3HAKOMIIEHHE C IIOHATUEM CJIOKHOM (PYHKITHM.
ITocTpoenue rpadrKoB CTEIIEHHBIX U JIOraPUMOMUICCKIX
dyHKITII].

Os3HakoMJIeHUE ¢ IIOHSITHEM HeIIPepPbIBHOM IIePUOIUIECKOM
dyHKIIHIN, hopMyIHpOBaHME CBOMCTB CHHYyCa U KOCHUHYCA,
IOCTPOEHME UX I'PadUKOB.

OsHakoMJIeHIe C TOHSITHEM rapMOHUYECKUX KOJIe0aHuN U
IIpUMepaMy TapMOHUYECKUX KOJIe0aHUM JIJI OTTUCAHUS
ITPOITECCOB B (DU3UKE U JPYTUX 00JIACTIX 3HAHUSI.
OsHakoMIIeHIe C TTOHSITHEM Pa3pBIBHOM ITePUOIUIECKOMN
dyHKIIMH, hopMyIUpPOBaHHUE CBOMCTB TAHTEHCA U
KOTaHTeHca, IIOCTPOeHMe UX IPaduKOB.

[IpuMmeHenme cBOCTB PYHKIIHH IJIsI CPABHEHUS 3HAUEHUH
TPUTOHOMETPUUECKUX PYHKITUAHI, peIteHns
TPUTOHOMETPUUECKUX ypaBHeHuit. [locmpoerue epaguros
00PAMHBLX MPU2OHOMEMPUUECKUX PYHKUUL U onpedesierie
no epagukram ux ceoticms.

BrinmosiaeHme npeodpasoBaHus rpadpuKoB

171.

KontponbHas pabota mo teme «DyHKIMH U TpaduKmy

Muoror

AHHUKM U KpyrJble Tesaa (30 yacos)

172.

I'eomeTpuyeCcKre NOHATHS B TPEXMEPHOM IIPOCTPAHCTBE.

173.

[Tapannenenunenb! ¥ NPU3MbI

Omnucanne u XapaKTepHuCTHKa Pa3JIMYHBIX BHI0B




174.

175.

176.

177.

Pemrenue 3agau.

178.

179.

IInpamuaer. [Toctpoenue.

180.

181.

Pemrenue 3agau.

182.

183.

184.

Kpyrisbie tena.

185.

186.

Pemenue 3amay.

187.

188.

HpaBI/IHBHHe MHOTI'OI'paHHHKH.

189.

190.

191.

Pemenue 3amay.

192.

193.

IInaToHOBHI TENA.

194.

195.

196.

Pewenue 3amau no pasneny.

197.

198.

199.

200.

[ToBTOpEHME U cucTeMaTH3alks y9eOHOTO MaTepuaia

201.

KonrtponbHas pabora no reme «MHOTOrpaHHUKH U KPYTJIbIe TeJay.

MHOTOT'PAHHUKOB, IIEPEUYNCIIeHIe NX 3JIEMEHTOB 1 CBOMCTB.
N3o0paskernne MHOMOTPAaHHUKOB 1 BBIIIOJIHEHNE IIOCTPOSHMS
HAa M300paKeHNsIX U MOIEJISAX MHOTOTPAHHUKOB.
Brurunciienne TMHEMHBIX 9JIEMEHTOB 1 YIJIOB B
IIPOCTPAHCTBEHHBIX KOH(MPUTYPAITUAX, APTYMEHTHPOBAHIE
CBOUIX CY:KJIEHHM. XapaKTepUCTUKA U N300pasKeHne
CeUeHUsI, Pa38epmMKU MHO202PAHHUKO08, BEIYUCIEHTE
ILJIOIIAa el IIOBEPXHOCTEN.

[TocTpoeHme TIpOCTEUIITINX CEUEHUH Ky0a, ITPU3MBI,
mupamuasl. [IppMmenenne pakToB U CBeIeHUHA 13
IIAHUMETPHH,

OsHakoMJIeHNE ¢ BUSAME CHMMETPHH B IIPOCTPAHCTBE,
dopmynupoBaHHUe OHpeaeSIeHHI U CBOHCTB.
XapaKkTepucTUKA CHMMETPHUH TeJI BPAIlleHUusI U
MHOTOTPAHHHUKOB.

[IpuMeHeHmMe CBOMCTB CHMMETPHH IIPU PEIIeHnH 3a1ad.
Hcmionrb3oBaHme mproOpeTeHHBIX 3HAHUM IJIs
KCCJIENOBAHUS W MOJIEINPOBAHNS HECJIOMKHBIX 3aa.
N3o00paskernne 0CHOBHBIX MHOTOI'PAHHUKOB ¥ BEIIIOJITHEHE
PHCYHKOB IO YCJIOBHSM 3219

OsHakoMJIeHHE ¢ BUJAMU TeJI BpallleHus, POpMyIUPOBAHIE
UX oOpeaesieHU U CBOUCTB.

@opMyIHpPOBAHIE TEOPEM O CE€UEHUH IIapa IIJIOCKOCTHIO 1
IIJIOCKOCTH, KacaTeJbHOHU K cdepe.

XapakTepucTUKa U N300paskeHe TeJI BpallleHus, UX
Pa3BepPTKH, CEUCHUS.

[IpoBemenne qokas3aTeILHBIX PACCYKICHUM IIPU PEIIeHNN
3agad.

[IprMeHeHMe CBOMCTB CUMMETPHUH IIPH PEIIeHnH 3a1a4 Ha
TeJia BpallleHns, KOMOMHAIIHIO TeJl.

N300pasxeHiie OCHOBHBIX KPYIJIBIX T€JI U BBHIIOJTHEHIE
PHCYHKA II0 YCJIOBHIO 3a1aYM

OsHaKkOMJIEHHE ¢ IOHATUSAMU ILIOMIAIU U 00beMa,




aKCHOMaMU U CBOMCTBAMMU.

Permrenne 3agav Ha BEIYHCIEHNE IJIOMIAAEH IJIOCKUX (PHUTyP
¢ IIPUMEHEHNEM COOTBETCTBYIOIIHNX (pOpPMYyJI 1 (paKTOB U3
mwraauMerpuu. VsydeHne TeopeM 0 BEIUKNCIEHHUH 00beMOB
IIPOCTPAHCTBEHHBIX TeJI, pellleHne 3a1a4 Ha IIpUMeHeHNe
dopmys BeramciieEns: 00bemoB. Msyuenne hopmyit miist
BBIYMCJIEHUS IJIONIAAeH II0BEPXHOCTEeH MHOTOTPAHHUKOB U
TeJI BpallleHus.

OsHakoMJIeHNE ¢ METOA0M BBIUHCJICHUS IIJIOIILA I
IIOBEePXHOCTH cheprl. Perrenue 3agay Ha BEIUMCICHIE
ILJIOIIA e IIOBEPXHOCTH IIPOCTPAHCTBEHHBIX TeJI

Hauvana matemaTuyeckoro anaau3sa (30 yacon)
202. [Iporecc u ero MoieTMpPOBaHHE.

203.

204. [locnenoBarenbHOCTH KaK GyHKIUS. CaoiicTBa
205. MOCJIeI0BATEIbHOCTEH.

206.

207. ITonsiTHE TPOU3BOIHOM.

208.

2009. YpaBHEHHE KacaTeIbHON B TOUKE.

210.

211. ®opmyibl AU hepeHInpPOBaHHUSL.

212.

213.

214. ITpuMeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHA.
215.

216.

217. [Ipuknagneie 3a1a4u.

218.

2109.

220. [TepBooOpaznas.

221.

222.

223. ®opmyna Teinopa.

OsHakoMJIEHHE C IIOHATHEM YHCJIOBOM
II0CJIEIOBATEJILHOCTH, CII0cO0aMU ee 3aJaHud,
BBIUMCJIEHUSIMHU €€ UJIEHOB.

Osnarxomaerue ¢ NOHAmMuUeM npeoena
nocsiedosamenivrhocmi. O3HaAKOMJIEHNE ¢ BEIYHUCICHUEM
CyMMBI 0ECKOHEUHOI0 YHCJI0BOTO psAga Ha IIpuMepe
BBIYHMCJIEHUS CYMMBI OECKOHEUHO yOBIBAIOIIIEH
reOMeTPUUECKOM IIPOrPECCHH.

Pemenne 3agau Ha npuMeHerne (OPMYJIBI CyMMBbI
0eCKOHEUYHO yOBIBAIOIIEH reOMEeTPHUUECKON IIPOrPeCcCH
OsHakoMJIeHHE C IIOHATHEM IIPOM3BOIHOM’.

Nayuenne u popmMyIrpoBaHIE €€ MEXaHUYECKOr0 1
reoMeTPHUIECKOI0 CMBICJIA, U3YUeHHe aJIrOpPUTMa
BBIUKCJIEHUS IIPOU3BOIHON HA IIPHMeEPe BBIUMCIICHUS
MT'HOBEHHOM CKOPOCTH M YIJIOBOTO KoadpduirmeHTa
KacaTeJbHOM.

CocraBiieHne ypaBHEHHUS KacaTeJIbLHOM B 00IeM BU/IE.
YceBoenwne mpaBui audppepeHIINPOBaAHMS, TAOIHAIIHI
IIPOM3BOSHEIX dJIEMEHTAPHBIX (DYHKIHI, IPpUMEHeHue I
nudpdepeHITMpPoBaHUA PYHKINIH, COCTABJIEHUI YPABHEHUS
KacaTeJbHOU.




224, N3yuenme TeopeM 0 CBA3U CBOMCTB (PYHKITUN U

225. Tabnuua uarerpanos. Beruncinenne HHTErpanos. IIPOM3BOTHOMN, POPMYIUPOBKA UX.

226. IIpoBenenue ¢ IIOMOIIBIO IIPOU3BOIHOM UCCIEIOBAHUS

2217. JyHKITMM, 3aTaHHON POPMYJIOL.

228. [ToBTOpEeHME U cucTeMaTH3aIMs Y4eOHOTO MaTepuaa. VcranoBiieHne ¢BSA3M CBOMCTB PYHKIINM U IIPOU3BOTHOM II0

229. HUX rpauram.

230. [IpuMeHeHNe IPOU3BOIHOIM IJIA pellleHUs 3a7a4 Ha

231. Konrponbnas pabora «Pemenue npuknaaHelx 3azad, ¢ IMOMOIIBIO | HAXOKIEHHE HAMO0JIBIIero, HAMMeHbIIIero 3HAYeHUI U Ha
[POU3BOIHO. HaXO0JJeHIe JKCTPeMyMa

HuTerpaJ u ero npumenenue (18 yacon)

232. [Tnomanu mnockux ¢uryp. Berauciaenue miomaaei mo n3BeCTHHIM Nsyuenne mpaBuia BEIUUCIEHNI II€PBOOOPA3HOMA U

233. dbopmyam. TeopeMmbl Herorona— Jleibuuna.

234, Pertenue 3agau Ha cBs3b IIePBOOOPA3HOM U ee

235. Teopema Herorona-Jleiibnuna. IIPOM3BOIHOM, BEIYUCJIEHUE IE€PBOOOPA3HOM IS TaHHOMN

236. Brruucnenue miomaan KpUBOJIMHEHHOM Tpaneuu. dbyHEIIAN.

237. Pemenue 3anay Ha mpuMeHeHWe WHTeTpaJia JJIis

238. ITIpoctpancTBeHHbIe Tena. OObEMBI. BBIYMCIICHUA (PU3NUECKUX BEJIMUWH U IO el

239.

240.

241, Brruucnenmne o0beMOB Tel.

242.

243.

244. WHTerpanbHble BEINYUHBI.

245.

246. IToBTOpeHue u cucremarusanus ydeOHOro Marepuara.

247.

248.

249. KonTtposnbHast pabota «Bbruncienne MHTErpagoBy

JJIeMeHTbI TEOPUH BEPOSITHOCTH M MATEMATHYeCKO# cTaTucTUKHU (16 yacoB)

250. BeposiTHOCTB 1 ee CBOCTBA. Nayuenme rnaccmueckoro ompeneeHnusT BEPOITHOCTH,

251. CBOMCTB BEPOATHOCTU, TEOPEMBI O CYMMe BePOSTHOCTEN.

252. [ToBTOpHBIC UCTIBITAHUSI. PaccmorpeHme mpuMepoB BEIYHUCTIEHUS BEPOSATHOCTEH.

253. Pertenne 3amay Ha BEIUYMCIEHNTE BEPOSITHOCTEHM COOBITHHA

254, CiydaiiHa BeJIMYMHA.




255.

256.

257.

258.

Pemenne 3a/la4 Ha BCPOATHOCTD.

259.

Hcropuueckas crpaBka. [IponcxoxaeHne Teopun BEpOsSTHOCTH.

260.

261.

262.

263.

264.

[ToBTOpeHue u cucremMaru3anus y4eOHOro MaTepHuaa.

OsHakoMJIeHMe C IIpeICTaBJIeHUEeM YHCIOBBIX JAHHBIX U UX
XapaKTepUCTUKAMU.

Pemenne mpakTrdeckux 3amad Ha 00pab0OTKY YUCIOBBIX
JTAHHBIX, BEIUUCJIEHUE UX XapaKTEePUCTUK

265.

KOHTpOJ’IBHaﬂ pa60Ta «Pernienue 3a7a4 Ha BCPOATHOCTL)

YpaBHenusi u HepaBeHcTBA (12 yacoB)

266. PaBHOCWIIBHOCTh YpaBHCHHIA. OsHakoMJIeHe C IPOCTEUIIINMU CBEeIEHUSIMU O KOPHSIX
267. aJiredpanvyecKux YpaBHEHHUH, IIOHATUSIMHE UCCJIeI0BaAHUS
268. OcHOBHBIE TIPUEMBI PEIICHUS YPAaBHCHUH. yPABHEHUN U CUCTEM YPAaBHEHMUIA.

269. N3yuenme Teopuu paBHOCHJILHOCTHA YPABHEHUH U ee

270. npuMeHeHus. [loBTopeHmMe 3amucy pemnreHus CTaHIapPTHBIX
271. Pemenue cucTeM ypaBHEHHH. ypaBHEHUH, IIPUEeMOB ITpeo0pa30BaHUsA YPaBHEHUN I
272. CBeeHNA K CTAHJAPTHOMY YPaBHEHUIO.

273. Peenve HepaBeHCTB. Pemrenne panmoHaIbHBIX, HPPAIIIOHAILHEIX,

274. IOKa3aTeJbHBIX ¥ TPUTOHOMETPUUYECKUX YPaBHEHUH U
275. Pemenue panroHanbHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB. CHCTEM.

276. Hcmonp3oBaHMe CBOMCTB U IPadUKOB PYHKITUH I

277. IToBTOpeHue u cucremaruszanus y4eOHOro MarepHaina. pertenus ypasHeHuii. IloBTropeHre 0CHOBHEIX IIPHEMOB

pelnreHns cucreM. Pelrenure ypaBHeHUH ¢ IIpUMeHeHNeM
BCeX MPHEeMOB (Pa3JI0KEeHNS Ha MHOKUTEJIH, BBEIeHUSI
HOBBIX HEHM3BECTHBIX, II0JCTAHOBKHY, IPadpUIeCKOro MeToaa).
Permtenue cucrem ypaBHEeHUH ¢ HpUMEHEHUEM PA3JTHIYHBIX
c1roco00B. Perrerime HepaBeHCTB U CUCTEM HEPABEHCTB C
IpUMeHeHNeM Pa3JINYHBIX CIIOCO00B.

[IpumeHeHMEe MaTEMATUYECKHUX METO/IOB JJIS PEIeHUsT
coJlepsKaTeJIbHBIX 3a/1a4 U3 Pa3JIMYHBIX 00JIacTell HAYKHU U
npaktuku. HTeprpeTnpoBanme pe3yabTaTOB C yY€TOM




pPeaJTbHBIX OI‘paHI/I"IeHI/Iﬁ

ATTecTalud Mo JUCHUILINHE 8 YacoB

Hroro 285 yacos




YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOT' PAMMBI YYEBHOM JUCHUILIAHBI <MATEMATHUKA»

[Tomemienne kabuHeTa yAoOBIETBOpseT TpeOoBaHUSAM CaHUTAPHO-IMHIEMHOIOTMYECKIX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 No 178-02) m ocCHaIeHO THIIOBBIM OOOpYAOBAHHEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM YHCIE CHEIHATM3UPOBAHHON yueOHOH Mebembio
U cpelcTBaMH 00y4YeHHMsI, JOCTATOUHBIMU JJIsl BBIIIOJIHEHUS TPEOOBaHUN K YPOBHIO MOATOTOBKU
o0yyJaroumxcs.

B kaOunere ecTh MyJIbTHUMEAMIHOE 000PYHOBaHHE, [TOCPEICTBOM KOTOPOI'O YYAaCTHUKH
00pa30BaTeNLHOTO MIPOIEcCca MOTI'YT IPOCMATPUBATh BU3yalbHY0 HH(MOPMALUIO 10 MaTEMaTHKeE,
CO3/aBaTh MIPE3EHTALMH, BUIEOMATEPHAIIbl, UHbIE JOKYMEHTHI.

B cocraB yueOHO-METOAMYECKOIO U  MaTepHaAIbHO-TEXHHUUYECKOro 00ecrnedeHus
nporpaMMbl  y4eOHOM AuCHUIUIMHBI «Martemartuka: anreOpa W Hadajla MaTeMaTHYeCKOro
aHaJIn3a; TeOMETPUS» BXOIAT:

— MHOTO()YHKIMOHAJIbHBIM KOMIUIEKC MPEN01aBaTes;

— HarjsAHble 1ocoOus (KOMIUJIEKTHl y4eOHbIX TaOyul, IJJaKaToB, IOPTPETOB
BBIJIAIOIMXCS YUEHBIX-MAaTEMaTHUKOB U JIp.);

— nH(pOpPMaAIIMOHHO-KOMMYHHUKATHUBHBIE CPECTBA;

— 9KpaHHO-3BYKOBBIE TIOCOOHS;

— KOMIUIEKT TEXHHYECKOM JOKyMEHTalMd, B TOM 4YHCJE [aclopTra Ha CpeiacTBa
00y4YeHHsI, ”HCTPYKLIMH 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€30MacHOCTH;

- OubnuoTeuHbId HOH/I.

B Oubnmoreunsnii Gponx BXomAT ydyeOHUKH, ydeOHO-MeToarueckue KoMIuiekTsl (YMK),
o0ecreunBaroIe OCBOGHUE YyueOHON aucuumiuHbl «MaremaTuka: anrebpa M Havaja
MaTEeMaTUYeCKOT0 aHallu3a; TEeOMETPUs», PEKOMEHJOBAHHbIE WM  JOIYIIEHHbIE  JUIS
UCTOJIb30BaHUSI B TNPO(ECcCHOHANBHBIX 00pa3oBaTENbHBIX OpraHU3alyAX, pPeaTu3yOIINX
00pa3oBaTeNbHYI0 MPOrpaMMy CpefHero obmero oOpazoBanusi B mnpezenax ocoeHuss OIIOIT
CIIO na 6a3e ocHOBHOTO 00I11€T0 00pa30BaHMUSL.

bubnuoreunsiit GoHT AONOJHEH SHIMKIONEAUSIMH, CIIPABOYHUKAMHU, HAYYHOH, HAYYHO-
MOMYJIAPHOM U IPYroil JINTEpaTypoy 110 MaTEMATHUKE.

B mpouecce ocBoeHus mporpammbl yueOHOW AUCHMILIMHBL «Marematuka: aiaredpa u
Hayaja MaTeMaTHYeCKOro aHallK3a; TeOMETPUsS» CTYACHTHI JOJDKHBI MOJYYUTh BO3MOXKHOCTb
JoCcTyna K AJIEKTPOHHBIM Y4eOHBIM MaTepuallaM 10 MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM
noctyne B cetu MHTepHeT (37eKTpOHHBIM KHMraM, IpakTHKyMmaM, TectaMm, MatepuanaMm EI'D u

zp.).

PEKOMEHIAYEMAS JIUTEPATYPA
AnA cTypeHTOB

1. B.B. Koamos, A. A. Huxwmrunu, B.C. BemonocoB, A.A. Maarmnes, A.C.
Maprosuuen, 10.B. Mwuxees, M.B. @®oxmu, Maremarura. Anrebpa u Hauaa
MaTeMaTUYEeCKOro aHajn3a, reoMmerpusi. YueOoHwkm mias1 10 m 11 wmaccos. s
00111e00pa30BaTEILHBIX OpTaHu3aITnii, 0a30BBIN U YIJIyOJEeHHBIN ypoBeHb. — MOCKBA,
«Pyccroe citoBo», 2020 T.

2. bammvakos M.M. Marematura. OJeKTPOHHBIA y4e0.METOI. KOMILIEKC JIJIS
crya. IlpodeccmoHabHBIX  00pa30BATEIBHBIX  OpraHH3aIldii, OCBAWBAIOIINX
mpodeccun u creruaabaoct CI10. — M., 2017.

3. bBammvakos M.M. Maremaruka: anarebpa u Havajla MaTeMaTHYECKOI'O
aHaJIn3a, reoOMeTPHU: yUIeOHHUK TSt CTYIEHTOB IpodPeCcCHOHAIBHBIX
o0pa3oBaTeJIbHBIX OPraHU3AINi, ocBauBawoIux mpodgeccun u craernuaibaoctu CIIO.
- M., 2017

4. bammarkos M.M. Maremaruka: ajgrebpa ¥ HadajJa MaTeMaTHYECKOIO
aHaiuaa, reomerpusa: COOpHHEK 3aga4 IPoUIbLHON HAIIPABJIEHHOCTH: y4ue0. mmocodme



JIJISI CTYIEHTOB ITPO(heCCHOHAIBHBIX 00pa30BATEIbHBIX OPraHU3aINi, 0CBANBAIOIIIX
npoceccun u cuermaabaoctu CIIO0. — M., 2017

Ana npenopaBaTeneu

1. O6 o6pazoBanuu B Poccuiickoii @eneparuu: denep. 3akon ot 29.12. 2012 Ne 273-D3
(B pen. ®enepanpabix 3akoHOB OT 07.05.2013 Ne 99-03, ot Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
®3, ot Ne 84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMHU
denepanbabiM 3akoHOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. IIpuras MunucrepcrBa oopasoBanmus u Hayku PO or 31.12.2015 Ne 1578 «O
BHECEHHUHU M3MEHCHHMI B (e/iepalbHbIi TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT CPEAHETO
obmiero o0pa3zoBaHMsl, YTBEPXKACHHBIM NpHUKazoM MuHHCTEpCTBA OO0pa3oBaHMS W HAyKH
Poccuiickoit ®enepanuu ot 17 mast 2012 r. N413"

3. IIpurkas MununcrepcrtBa odpasoBanusa u Hayku PO ot 29.12.2014 No 1645
«O Buecenum wusmenenu#i B Ilpuxas MwunucrepcrBa 00pasoBaHUSA ¥ HAYKHU
Poccuiickoit @epepammu or 17.05.2012 No 413 «O0 yrBep:xmeHnn demepabHOIO
rOCYyJapCTBEHHOI'0 00pas30BATEJBHOIO CTaHmapra cpemHero (IIOJIHOro) o00Imero
obpasoBaHMI».

4. Ilucemo JlemaprameHTa rocygapCTBEHHOHN IIOJUTHUKH B cepe MOATOTOBKH
pabounx raapoB u JIIIO Munucrepcrsa odopasoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexoMeHIaIiy 110 OPraHU3AIINH IIOJIYYEHUs CPeIHero o0Imero oopa3oBaHmus
B IIpesiejiaX OCBOEHUs 00pa30BaTeJbHBIX IIPOTPAMM CpPeIHero IIpodecCHoOHaJILHOTO
oOpa3oBaHUsI Ha 0a3e OCHOBHOTO OOINEro o0pa3oBaHUSA C Y4YeToM TpeOOBaHUMA
denepabHBIX TOCYJApCTBEHHBIX 00pa3oBAaTEJIbHBIX CTAHJIAPTOB H IIOJyYaeMOM
Tpod)eCcCUm UJIU CIEINaJIbHOCTH CPEeTHETO ITPOdheCCHOHATIBFHOTO 00Pa30BAHUIY.

5. bammakos M.U., Ilpranos II.1. MeTonuueckoe mocodue uist moaroroBku EI'D. —
M., 2014

HNurepHer-pecypcsl

1. www.fcior.edu.ru(MapoOopMaIimoHHble, TPEHUPOBOUYHBIE ¥  KOHTPOJIHLHBIE
MAaTEePUAJTBI).

2. www.school-collection.edu.ru(Enuaas KOJIJIEKITAHT TP POBBIX
00pa3oBaTeJILHBIX PECYPCOB).
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