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Pabouas mporpamma y4eOnoi mucummuimabl OY .04 Matemaruka (npod.) pa3paborana Ha
ocHoBe TpeboBannii DPI'OC cpemnero ooOmero oOpa3oBaHHs, TPEABSIBIIEMBIX K CTPYKTYpE,
COZCPKAHUIO M pe3ylbTaTaM OCBOEHHsS yueOHOM mucuuiuimHel «Marematuka (mpod)», B
COOTBETCTBUM ¢ PexomeHmanusiMu 1o OpraHu3alliy MOJY4YeHHs] CpeIHero obiiero oOpa3oBaHHs B
npenenax OCBOCHHsS 00pa30BaTENbHBIX MPOrPaMM CPEeTHEro Mpo(decCHOHATLHOTO 00pa30BaHUS Ha
0a3e OCHOBHOro o0Omero oOpa3oBaHHs C ydeToM TpeOoBaHMM (enepantbHBIX TOCYIaPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHJAPTOB U MOJydaeMOd mpodeccud WM  CIEUUAIBbHOCTH  CPEIHETO
npodeccuonanbHoro obpazoBanus (muchbMo JlemapraMeHTa rocyAapCTBEHHOM MOJUTHKU B cdepe
noJAroToBku padbounx kagapos u 11O MunoGpuayku Poccun ot 17.03.2015 Ne 06-259) u npumepHoii
mporpaMMbl  001Ie00pazoBaTebHON  yuyeOHOM aucuuiiuHbl «Maremartuka: anrebpa W Hayana
MaTeMaTHYeCKOro aHanuza; ['eomerpus» Uis npodecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aLUi
OI'AY «DUPO» ot 21 wmrons 2015 r. paspaboranHoi mo crnenuanbHOcTsIM CIIO commanbHO —
9KOHOMHYECKOTO MPOoQuiis MpodhecCHOHATLHOTO 00pa30BaHUs:

[Iporpamma  y4eOHON  OUCHUIUIMHBI  pa3paboTaHa MO  CHEIUAIBHOCTSIM  CPEIHEro
npodeccuonansHoro oopazosanus (mpanee CI10):

23.02.06 TexHuyeckas 3KCIUlyaTalys MOJABHKHOIO COCTaBa JKEJIE3HBIX JOPOr

13.02.11Texnuyeckasi 3KCIUTyaTalusi U OOCIY>KMBAaHHUE DJIEKTPUYECKOTO M DIEKTPOMEXaHHYECKOTO
obopymoBaHus (10 OTPACIISIM)

09.02.01 KomnbroTepHbIE CUCTEMBI U KOMILJIEKCHI

22.02.06 Capo4HO€ ITPOU3BOJCTBO

23.02.01 Opranu3anus NepeBo30K U yIpaBIeHUE HA TPAHCHIOPTE (110 BHAaM)
Opranuzanus-pazpadorunk: BIIOY OO «OpnoBckuii TeXHHKYM IyTed cooOmieHus um. B.A.
Jlarmoukunay»

Pa3paborunku:

HomxukoBa T.C., npencenarenb METOJIUYECKON KOMUCCUM ecTecTBeHHOHayyHoro 1ukia bIIOY OO
«OpnOBCKHI TEXHUKYM ITyTel coobmenus uM. B.A. JlanoukuHay

®ponosa JI.H., npenogasarens marematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTel COOOILEHUs
uM. B.A. JlanoukuHa

PaccmoTpeHno, 0100peHo 1 peKOMEHIOBaHO K MPHUMEHEHHIO Ha 3aCeTaHuN METOJMIECKOM
KOMHUCCHH.
ITporokoi Ne 10 ot «22» mronst 2021r.

[TPOBEPEHO: COI'JTJACOBAHO:
merouct OV 3aMeC}ﬁ€Hb JIUpEKTOpa:
@‘ '(Za(éé ~~ Cumonosa I.H.

Teprossix H.H.
. kaenpoit OIT

/ ~ Weaunosa E.JI.
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MNOACHUTEJIbHAS 3AINIMCKA

[Iporpamma  oOmieoOpazoBatenbHOM — yueOHOM  aucnuiuimHa  «Maremartuka — (mpod)»
MpelHa3HaueHa Ui U3y4eHUs MaTeMaTUKu B oOpa3oBarenbHbIX opranuzamusx CIIO, peanu3yrommx
00pa3oBaTeNpbHYI0 TPOTpaMMy cpeaHero oOImiero oOpa3oBaHHUS B TpejesiaX OCBOCHHS OCHOBHOM
obpazoBarensHoil mporpammbl CITO (OOIT CIIO) Ha 6a3e OCHOBHOrO 0O0IIero odpa3oBaHUs MpU
MOJITOTOBKE CIEIMAIMCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe Tpeboanuii @I'OC cpemgHero oOmiero oOpa3oBaHWS,
NPEIbSBISIEMBIX K CTPYKTYpe, COJCpPKAHUIO W pe3yiIbTaTaM OCBOCHUS YUEOHOH JUCIUILTUHBI
«MaremaTuka (mpod)», B COOTBETCTBUU ¢ PekoMEHIAaUsIMH IO OpPTaHU3AlNUN TOTYYCHHS CPETHETO
obmero oOpazoBaHuWsi B  TpeleliaXx  OCBOCHHS  O0Opa30BaTENbHBIX  IMPOTPAaMM  CPEIHETO
npogeccCHOHaTBLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUs C y4ETOM TpeOOBaHUI
(denepanbHBIX TOCYIapCTBEHHBIX O00pPa30BaTENbHBIX CTAaHAAPTOB W TOJy4aeMoi mnpodeccuu wiu
CIEeLMANIBbHOCTH  cpenHero  mpodeccuoHanbHOro  oOpasoBanust  (muceMo  JlemapramenTa
rocyJapCTBEHHOM MOJIMTUKHU B cepe moaroroBku padouunx kaapos u 1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259) u npumepHO# mporpammbl 0011€00pa30BaTEIbHON YYEOHOW MUCIUIUIUHBI
«Marematuka: AireOpa U Hajladya MaTEeMaTHYECKOTO aHanu3a; [ eoMeTpus» Iuisi mpodecCHoHaAIBHBIX
obpazoBatenbHbIX oprannzanuiit ®I'AY «DPHUPO» ot 21 uronst 2015 r. ¢ yueToM npuMepHOi OCHOBHOM
o0pa3oBaTeNbHOW  TPOTPaMMBI  CpEIHEro  o0miero  oOpa3oBaHMs, OJOOPEHHOW  pEIICHUEM
denepanbHOro y4eOHO-METOIUYECKOT0 OOBEAMHECHUS O 00ImeMy oOpa3oBaHHIO (IIPOTOKOJ OT 28
utoHs 2016 r. Ne 2/16-3).

CopepxaHue mporpaMMbl «MareMaTHka» HaIpaBICHO HA JOCTH)KCHHE CIICAYIOIIUX HeJIei:

- obecrieyeHre CGHOPMHUPOBAHHOCTH TPEACTABICHUH O COLMANBHBIX, KYJIBTYPHBIX H
HUCTOPUYECKHUX (DAaKTOpPaxX CTAHOBJICHHS MATCMATUKH;

- obecrieueHrue C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMaTHYECKOTO
MBIIICHHUS,

- obecrieyeHre c(HOPMUPOBAHHOCTH YMEHHI TMPUMCHSATH IMOJIyYCHHBIC 3HAHUS MPH PEHICHUU
Pa3IMYHBIX 33]1aY;

- obecrieyeHne c(HOpPMHPOBAHHOCTM  TPEJACTABICHUNM O  MaTeMaTHKe Kak  dYacTu
00IIIeUeTIOBEYECKON KYJIBTYPHI, YHUBEPCATHHOM SI3BIKE HAYKH, TIO3BOJISIONIEM OMHCHIBATH U M3y4aTh
pealibHbIE MPOIIECCHI U SIBIICHUSI.

B mporpammy BKITIOYEHO CcoOJep)KaHHWE, HamNpaBlIeHHOe Ha (OPMUPOBAHWE Yy CTYJICHTOB
KOMIIETECHIINH, HeoOXoauMbIX 11 kKadecTBeHHOTro ocBoeHUss OOII CIIO Ha 6a3e 0CHOBHOIO OOIIEro
o0pa3oBaHMsl C TIOJYYCHHEM CpegHero o0mero o0Opa3oBaHUs; MPOrpaMMBI MOJITOTOBKH
cnenuanuctoB cpeanero 3sena (IIICC3).

[Tporpamma yuebHoM nucuumiiabl «MatemaTtuka (mpod)» npenenax ocsoenust OOIT CITO
Ha 0a3e OCHOBHOro o0Imero obpa3zoBaHUs, BKIIOYaeT B ce0s colepkaHue yd4eOHOro marepuana,
MOCTIEIOBATEIPHOCTh €T0 H3YYeHHs, pacrpejeieHne y4eOHBIX 4YacoB, TeMaTWky pedeparoB
(1oKIa/I0B), MHIWBUIYaTbHBIX MPOEKTOB, BHUABI CAMOCTOSITENBHBIX PabOT C Y4eTOM CHEeHH(PUKU
MPOTPaMM CHEIHATHCTOB CPETHETO 3BE€HA, OCBAUBAEMOH CIIEIIUATEHOCTH.

[IporpaMMa MOKET HCHONB30BATHCA APYTUMHU MPOo(ecCHOHATBLHBIME 00pa30BaTEIbHBIMU
OpraHU3aMsIMHU, PEATH3YIONIUMH 00pa30BaTEIbHYIO0 MPOTPAMMY CpEIHEro oO0Iero oopa3oBaHus B
npenenax ocoeHuss ocHoBHOM OOII CITIO na 6a3e ocHoBHOTO 0611er0 oOpazosanus (IIIICC3).

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUITIJIMHBI <cMATEMATHKA (ITPO®)»

Martematuka siBhsieTcss (yHIaMEHTAIbHOW 001eo0pa3oBaTeNbHON  AMCHUILIUHOW €O
CIIOKHMBIIIUMCSI YCTOMYHUBBIM COJIEpP)KaHUEM M OOIIUMH TPEOOBAHUSAMH K TIOJTOTOBKE 00yUarOIIHXCSI.

B mpodeccronanbHbIX 00pa30oBaTENbHBIX OpraHU3aIUsIX, PEATU3YIOMMX 00pa3oBaTeNbHYIO
porpaMMy cpeaHero oomero oOpasoBanust B npeaenax ocBoeHus OOII CIIO nHa 6Gaze
OCHOBHOTO OOIIET0 00pa30BaHUs, U3yYCHHE MaTEeMaTUKU UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT
npoduts mpodeccuoHaIbHOTO 00pa30BaHMs.



IIpu ocBoenun cnenuansHocTeit CIIO cpennero ooOmiero o0pa3oBaHUs TEXHUYECKOTO
npodpuiasi  mpodecCHOHANBHOTO  O0pa3oBaHUsA MaTeMaTHKa H3ydaeTcss OoJiee YriIyOJIeHHO, Kak
npopmibHas y4deOHas AWCHUIUIMHA, YYUTHIBAIOUIAs CHEHU(HUKY OCBaMBaeMbIX TNpodeccuil uim
CHELUAaIbHOCTEM.

OTO BBIpAXaeTcss B COJACPKAHUM OOYYEHHUS, KOJIMYECTBE YacOB, BBIIEIIEMBIX Ha
U3Y4Y€HHE OTHCNbHbIX TEM MpPOrpamMMmbl, TIJIyOMHE UX OCBOEHHUS CTylIeHTamMHu, oO0beMe U
XapakTepe MPaKTHYECKUX 3aHATHUH, BUJAX BHEAYTUTOPHOH CaMOCTOSATENBHOW PabOTHI CTYAECHTOB.

OO0mue wenu U3Y4eHHsT MAaTeMaTUKA  TPAJUIUOHHO  pEau3yloTCs B YeThIpex
HaIpaBJICHUSX:

1) ob1iee mpeacTaBieHUE 00 UACIX M METOJIaX MAaTEMaTHKH,

2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBnazeHre HeOOXOIMMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

4) BociUTaTeIbHOE BO3JICHCTBHE.

[Ipodunuzanusa ueneld MaTeMaTHYECKOTo oOOpa3oBaHMs  OTpa)kaeTcss Ha  BbIOOpe
NPUOPUTETOB B OpraHu3alu y4eOHOW JeATeNbHOCTH oOydarommxcs. Jlns TeXHHYecKoro
npoduns npodeccHoHanbHOrO  00pa3oBaHMA  BBIOOp  LieJiel cMemlaercs B IparMaTHUYeCKOM
HaIpaBJICHUH, MPEAYyCMaTPUBAIOIIEM YCUJIEHUE U pacIIMpPEHHE MNPUKIAJAHOIO XapaKTepa H3y4eHHUs
MaTEeMaTHKH, MPEUMYIIECTBEHHOW  OpPUEHTAlMM HAa aJTOPUTMHYECKHH CTHIIb IO3HAaBaTEIbHOU
NESITEIbHOCTH.

N3ydyenne maremMaTuku Kak NpoMIbHON 0011e00pa3oBaTeIbHOM Yy4eOHON IUCIMILIUHBL,
YUUTBIBAIOUICH Crienu(UKy OCBaMBaeMbIX cTyleHTamu crenuansHocteit CI1O, obecrieunBaercs:

- BBIOOPOM Pa3IMYHBIX MOJIX0J0B K BBEICHUIO OCHOBHBIX IMOHSATHUH;

- (QopmMupoBaHHWEM CHUCTEMBl y4YEOHBIX 3aJaHWii, oOecreunBarommMx dddexTuBHOE
OCYILIECTBIICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- oboramieHUeM CIEeKTpa CTWIed Y4eOHOH JEsTeNbHOCTH 3a CYET COIVIACOBAaHUS C
BEIYLIUMHU JIEATEIbHOCTHBIMUA XapaKTEPUCTUKAMHU BBIOPAHHOW CHEIMATIbHOCTH.

[IpodunpHas cocraBisiomas oTpakaeTcsi B TpeOOBaHUSAX K MOJATOTOBKE OOyYaromuxcs B
4acTHu:

- o01mIel cucTeMbl 3HaHUM: cofiep KaTeIbHbIe IPUMEPHI UCIOJIb30BAHNS MaTEMaTUYECKUX UIeH
Y METOJIOB B MPO(heCCHOHAIbHON EATEIbHOCTH;

- YMEHHI: pa3nuune B ypOBHE TPEOOBAHUMN K CIOXKHOCTU IMPUMEHSEMBIX alITOPUTMOB;

- MPAaKTHYECKOI'O HCIOJIb30BaHUS NMPUOOPETEHHBIX 3HAHUM M yMEHWI: HMHIUBUIYaJIbHOI'O
y4eOHOro OmblTa B IOCTPOCHHWUM MAaTEMaTHYECKUX MOJIEJeH, BBINOIHEHUH HCCIEA0BaTENbCKUX
IIPOEKTOB.

Takum oOpa3om, peanuzamusi coJepKaHus y4eOHOM JUCHHUIUIMHBI OPUEHTUPYET Ha
INPUOPUTETHYIO POJIb TNPOLECCYANbHBIX XapaKTEPUCTUK y4yeOHOM paboThl, 3aBUCAIIMX OT Mpoduis
npodecCHOHAIBHOTO ~ 00pa3oBaHMs,  IOJYYEHHUs  OMNbITa  WCIOJb30BaHMS ~ MaTeMaTUKU B
COJZIEpKATENbHBIX M TMPO(ECCHOHAIBHO 3HAYMMBIX CHTyallUsX [0 CpPaBHEHHIO C (QOpMajbHO-
YPOBHEBBIMH Pe3yIbTATUBHBIMU XapaKTEPUCTUKAMHU O0YICHHUSI.

Conepxanne y4uyeOHOM TUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKaTEeIbHBIMU JIMHUSAMU O0yUeHUSI MaTeMaTHKe:

- anreOpanyeckast JIMHUSA, BKIIOYAIONIAsi CHCTEMAaTHU3alli0 CBEJCHMHA O YHCIIax; U3ydeHHe
HOBBIX M 0000IlleHHEe paHee M3y4YEHHBIX omepauuil (BO3BEACHHE B CTENEHb, U3BJICUECHUE KOPHS,
JorapuMUpPOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC W OOpaTHbIE K HUM); U3y4eHHE HOBBIX
BUJIOB YHCIIOBBIX BBIpOXEHHH W (OpPMYN; COBEPIICHCTBOBAHWE TIPAKTUYECKAX HABBIKOB U
BBIUUCIIUTENILHOW KYJIBTYpBHI, PacIIMpPEHHE M COBEPILIECHCTBOBAHHE aireOpauyeckoro —ammapara,
cOpPMUPOBAHHOTO B OCHOBHOHM IIIKOJE, U €ro NpHUMEHEHHE K PEUICHHI0 MaTeMaTU4YeCKUuX U
MPUKJIAIHBIX 3a71a4;

- TEOPETUKO — (YHKIMOHAIbHAsI JIMHUS, BKJIIOYAIOIIAs CHCTEMAaTH3alUI0 U pPACIIUpEHUE
CBEIEHUI O (YHKUHUAX, COBEPUICHCTBOBaHHWE TpaUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
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uAesMH W METOJaMHM MAaTeMaTH4YecKOro aHaimu3a B 00beMe, IO3BOJIIONIEM MCCIIE0BATh
JIEMEHTapHble (YHKIMM UM pelarh M[pOoCTeHInNe reoMeTpudeckue, (U3MYecKue U Jpyrue
MIPUKIIAJHBIC 33]a4H;

- JMHUA YpPAaBHEHUH M HEPAaBEHCTB, OCHOBAHHAs HAa IOCTPOCHMHM M HCCIIEAOBAaHUU
MaTeMaTHYECKUX MOJeNel, MepeceKaromasicss ¢ airedpanyeckod M TEOpeTHKO-()YHKIIMOHAIBHON
JUHUAMH M BKJIIOYAOLIas pPa3BUTHE U COBEPLICHCTBOBAHME TEXHHKH  alreOpanyecKux
npeoOpa3oBaHul ISl PEUICHUS ypaBHEHWH, HEPABEHCTB M CHCTEM; (OPMHUPOBAHUE CIIOCOOHOCTH
CTPOUTH U MCCJEN0BATh IPOCTEHIIME MaTeMaTHUYECKUE MOJENN IPU PELICHUM MPUKIAJHBIX 3a7ad,
3a]1a4 U3 CMEXHBIX U CIIEUAIBHBIX TUCIUTUINH;

- TeOMEeTpHUecKas JMHMS, BKJIIOYAIOIAs HArJIsJHbIE MPEICTaBICHUS O MPOCTPAHCTBEHHBIX
¢urypax u u3ydeHue UX CBOMCTB, (popMUpOBaHHE M pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIIOCOOOB TI€OMETPUYECKMX H3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOIO METOJOB MJIs
pelIeHHsI MaTeMaTHYeCKUX U MTPUKIIAJIHBIX 33/1a4;

- CTOXacTHYecKasl JIMHUS, OCHOBAaHHAs HAa Pa3BUTUN KOMOMHATOPHBIX YMEHUH, IpeICTaBICHUHI
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIETO MUPA.

Paznenbl (Tembl), BKIIOYEHHBIE B COJAEpXaHHUE y4eOHOM MUCLMIUIMHBL, SBJISIOTCS OOLIMMHU
Ui BceX mpodmield mpodecCHoHaTbHOr0 00pa3oBaHUS W IPH BCEX 00bEMax y4eOHOTO BpEeMEHU
HE3aBUCHMO OT TOT0, ABJISIETCA JIM yyeOHas ucIUIInHa «MaTtemaTtuka» 6a30Boi MM Npo(UIbHOM.

B TematmueckoM IIaHe TpOrpaMMbl  YUeOHBI Marepuan  IMpeAcTaBleH B (opme
YepenyloIlerocsi  pa3BepThIBAaHMS ~ OCHOBHBIX  COJIEpXKAaTelIbHBIX  JMHUH  (anredpanyeckoi,
TEOPETUKO-(PYHKIIMOHAIBHON, YPaBHCHHH W HEPABEHCTB, TEOMETPUUYCCKOM, CTOXACTHUECKOH), YTO
MO3BOJIIET THUOKO MCIOJIb30BaTh HUX PACHOJOXKEHHWE U B3aUMOCBS3b, COCTaBIATH  pabouunit
KaJCHIApHBIA IUIaH, TO-pa3HOMY dYepeays ydeOHble TeMbl (TJaBbl yUeOHHKA), yIUTHIBAst MPOQPHIH
npodeccuoHanbHOro o0pa3oBaHus, cneuupuky ocBauBaemon crenuanbHocT CIIO, royOouny
M3y4YeHHS MaTepuaa, ypoBEeHb IMOATOTOBKH CTYEHTOB IO IPEAMETY.

[IpeuiaraeMple B TEMAaTHYECKOM ILIaHE pa3Hble 00bEeMbl y4€OHOTO BPEMEHM Ha HM3y4YeHHE
OJTHOH ¥ TOH K€ TeMbI PEKOMEHYETCS NCTIOIh30BATh ISl BBITOJIHEHHSI Pa3INYHBIX YUeOHBIX 3aaHuH.
Tem cambiM pa3nuuust B TpeOOBaHUSAX K pe3yibTaTaM OOydeHHs IMPOSBATCS B YPOBHE HABBIKOB IO
PEIIEHHIO 32/1a4 U OIBITE CAMOCTOSITEIIHHON pabOTHI.

N3yuenne o6meoOpa3oBaTesibHOM y4eOHOW IUCHMITIMHBL «MaTemaTuka» 3aBepliaeTcs
MOJIBEICHUEM HTOTOB B (hopme uHepeHITMPOBAHHOTO 3a4eTa M SK3aMEHa B pPaMKax MPOMEXYTOUHON
aTTecTalluu CTyJIeHTOB B nporecce ocBoeHust ocHoBHON OOIT CIIO ¢ noiydyeHuem cpeaHero ooero
obpazoanus (IITICC3).

B pasnene mnporpammel «CopaepikaHue y4eOHOH JTUCHMIUIMHBDY KYPCHBOM  BBIJIEJIECH
MaTepuai, KOTOPbIH MNpH H3y4YEeHUHM MaTeMaTUKH Kak 0a30BOH, Tak M NpoduIbHON yueOHOU
JMCLUIUIMHBL, KOHTPOJIIO HE TOJICXKHT.

MECTO YYEFHOW JTUCIATIJIMHLI B YYEBHOM ILJIAHE

VYuebnasg aucuumuimHa «MaTteMmaTuka: anrebpa M Hayajla MaTeMaTH4YeCKOro aHaln3a;
TEOMETpHUS» SBIIACTCS YUYEOHBIM TPEIMETOM O00s3aTeIhbHON TpeaMeTHONW obOnactu «MaTtemaTuka u
unpopmaruka»y GI'OC cpeanero oduiero oOpa3oBaHusl.

B mpodeccrnonanbHBIX 00pa30BaTENbHBIX OpraHU3AHAX, PEATH3YIONINX 00pa30BaTEIHHYIO
nporpaMMmy cpenHero ooOmiero obpasoBaHust B mpeaenax ocBoeHus OOII  CIIO Ha 6Gaze
OCHOBHOTO  o0miero  oOpa3oBaHus, YydeOHas jgucnuiuinHa «MaremaTtnka»  H3ydaercs B
obmeoOpaszoBarenpHOM I1TuKIe yueOHoro miana OOIT CITO Ha 6a3e ocHOBHOTrO 00IIero 06pazoBaHuUs
C ToJTydeHreM cpeanero oomiero oopazosanus (IIIICC3).

B yueOnpix mnanax IITICC3 yuebnas nucruminHa «MaTemMaTuka» BXOJUT B COCTaB OOIIUX
o011eo0pa3oBaTeNbHbIX Y4E€OHBIX JUCHUIUIMH, (QOPMHUPYEMBIX M3 O0S3aTeIbHBIX MPEAMETHBIX
obnacteit ®I'OC cpeanero ooOmiero obpaszoBanus, i crernuagbHocTei CIIO cooTBeTCTBYIOIIETO
npoduts mpodeccuoHaIbHOTO 00pa30BaHMs.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATITAHBI
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OcBoenue coaepkaHusi yuyeOHOM IuCHUIUTMHBI «MaTeMaTuka» 00ecreurnBaeT JOCTH)KEHUE
CTY/IEHTaMH CJIEIYIOUINX Pe3y1bTaTOB:

* INYHOCTHBIX:

- cOPMHUPOBAHHOCTb MPEJCTABICHUA O MaTreMaTHKe KaK YHUBEPCAlIbHOM fA3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHUSA SIBJICHUM W NPOLIECCOB, MJEAX U METOJaX MaTeMaTUKH;

- MOHMMaHUE  3HAYMUMOCTHM  MaTeMaTHUKUM I  HAy4HO-TEXHMYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOILIEHHS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOW KYIbTyphl uepes
3HaKOMCTBO C MCTOpHEH pPa3BUTHUS MAaTEMaTHKH, 3BOJIIOLMEH MaTeMaTHYEeCKUX HIeH;

- pa3BUTHE JIOTMYECKOI'O MBILUIEHUS, IPOCTPAHCTBEHHOIO BOOOPaXEHUS, aIrOpUTMUYECKOM
KyJIbTypbl, =~ KPUTHYHOCTM  MBIIUIEHUS  HAa  ypOBHe,  HeoOXogumoMm  Juig  Oyayiuei
npodecCHOHATLHON JeSTeNLHOCTH, IS MPOJOJDKEHUST 00pa30BaHUS M caMOOOpa30BaHMS;

- OBJIAZICHHE MaTeMaTHUYeCKMMU 3HAHMSIMHU M YMEHUSMH, HEOOXOAUMBIMU B IOBCEIHEBHOMN
KU3HU, I OCBOEHHS  CMEXKHBIX  €CTECTBEHHO-HAY4YHBIX  JUCLUMIUIMH M JUCLUUIUIMH
po¢eCCUOHATILHOIO 1MKJIA, JUIA MOJIY4YeHUs: 00pa3oBaHMs B 00JIACTSIX, HE TPEOYIOIUX YIIIyOJeHHON
MaTeMaTHU4eCKOM MOJArOTOBKHY;

- TOTOBHOCTb M CIIOCOOHOCTb K 00pa3oBaHMIO, B TOM 4YHCJIE€ CaM000pa30BaHMIO, Ha
INPOTSKEHUM BCEM JKM3HM;, CO3HATEIbHOE OTHOIIEHME K HENpPepbIBHOMY O0O0pa30BaHUIO Kak
YCJIOBHIO YCHEIIHOW Mpo(ecCHOHaNbHONM M OOLIECTBEHHOU NEATEebHOCTH;

- TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW U  OTBETCTBEHHOM
NesTeNbHOCTH;

- TOTOBHOCTh K KOJUIGKTMBHOM paboTe, COTPYAHHYECTBY CO CBEpCTHHKAaMH B
o0pa3oBaTenbHON, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEI0BATENIbCKOM, MPOEKTHON U IPYTUX BUAAX
NeSITENIbHOCTH;

- OTHOUICHHE K NMpO(ecCHOHAIBHOW NeATeNbHOCTH KaK BO3MOXKHOCTU y4YacTHUs B pEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOJIEM;

* MeTanpeMeTHbIX:

- YMEHHE CaMOCTOSITEIbHO ONpEAeNsATh LEId JESATeNIbHOCTM M COCTaBJATh  IIJIaHbI
NEATEIBHOCTH;  CaMOCTOSITENIbHO  OCYIIECTBIATh,  KOHTPOJMPOBATb M KOPPEKTHPOBATH
JeSITENIbHOCTD; HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChl JJIS JOCTHXKEHUS MOCTaBIEHHBIX LieJed u
peanu3aluy IIaHOB JIeITEIbHOCTH; BBIOUPATh yCIEIIHbIe CTPATETHH B Pa3JINYHBIX CUTYalHsX;

- YMEHHE NPOAYKTHBHO OOIIAaTbcs W B3aUMOJAEWCTBOBAaTH B IPOIECCE COBMECTHOM
NesTeNbHOCTH, YYUTHIBATh IMO3UIMMU JIPYTHX YYAaCTHHUKOB JESATENbHOCTH, 3(p(eKTHBHO pa3periath
KOH(JIMKTHI;

- BJAJCHME HaBBIKAMH I[103HABATENbHOM, Y4eOHO-MCCIE0BATEIbCKOM M  MPOEKTHOMH
NESTeNbHOCTH,  HAaBbIKAMHM  pa3pelieHus  npoOieM;  CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIICHHs MPaKTUYECKUX 3aJad, NPUMEHEHHUIO pPa3IMYHBIX
METOJIOB MIO3HAHMUS;

- TOTOBHOCTH M CIIOCOOHOCTb K CAaMOCTOSITEIbHONM HH(POPMALMOHHO-TI03HABATEIbHOM
NEeSTeNIbHOCTH, BKJIIOYas YMEHHE OPHEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX WH(GOpMaLHH,
KPUTHYECKH OLEHMBATh W  HHTEPIPETHPOBATH HUHPOPMALMIO, TOIY4aeMyl0 U3 PazIHYHBIX
HUCTOYHUKOB;

- BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaratb CBOIO
TOUKY 3pEHUS], UCTIOJIb30BATh aJIeKBAaTHBIE S3BIKOBBIE CPE/ICTBA;

- BJIQICHUE HaBBIKAMHU TO3HABATEIIbHOW peQIIeKCUU KaK OCO3HAHMs COBEpILIAEMbIX JeHCTBUI
U MBICTUTENbHBIX MPOLECCOB, HUX pe3yJlbTaTOB M OCHOBaHWI, TIpaHUIl CBOEr0 3HAHUA U
HE3HaHNUs, HOBBIX IIO3HABATEJBHBIX 3aJad M CPEICTB A MX JOCTHIKECHMS,

- LIEJICyCTPEMJIEHHOCTh B TMOMCKaX W NPUHATHU pELIEeHUH, COO0pa3UTeNbHOCTh U
MHTYHUIMSI, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTh BOCIHPHUHUMATH KPAacOTy
Y TAPMOHHIO MHPA;

* MPEIMETHBIX:



- chopMHUpPOBAHHOCTH MPECTABICHU O MAaTEeMaTUKE KaK YacTU MHUPOBOHN KYIBTYPBI U MECTE
MaTEeMaTUKd B COBPEMEHHOW IMBUJIM3AIMHM, CIIOCO0AX OIUCAaHUS SBJIEHUI peaJbHOr0 MHpa Ha
MaTEeMaTUYECKOM SI3BIKE;

- cOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHUYECKUX MOHATHAX KaK Ba)KHEHUIINX
MaTeMaTUYeCKUX MOJEINSIX, MO3BOJISIONIMX OIUCHIBATh W M3y4aTh pa3HbIC MPOLECCHl U SIBICHUS;
MMOHMMAaHKUE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MATEMaTHUYECKUX TEOPHil;

- BJIQJICHUE METOJaMHU JIO0Ka3aTebCTB M QJTOPUTMOB pPEIICHUS, YMEHUE HX IMPUMEHSATD,
MIPOBOANTD JOKA3aTEIbHbBIE PACCYKIACHHS B XOJI€ PEILICHUS 3a/a4;

- BIAJCHUE CTAaHJAPTHBIMM NpPUEMaMH PEIICHHUS palMOHAIBHBIX W HPPAlMOHAIBHBIX,
MOKAa3aTelIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHHM U HEPABEHCTB, HUX CHUCTEM;
WCIIO0JIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCJE ISl TIOMCKa MyTH PEHICHUS M
WUTIOCTPAINK PEIICHUs YPAaBHEHUN U HEPABEHCTB;

- ¢OpPMUPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX TOHATHSX MAaTEMaTHYECKOTO aHAIM3a
U HX CBOMCTBaxX, BJIaJICHME yMEHHUEM XapaKTepu30BaTh MOBeAeHUE (QYHKIUH, HCIOJIb30BaHUE
MOJTYYEHHBIX 3HAHWM [JIs1 ONMUCAHMS U aHAJIN3a PEaIbHBIX 3aBHCHUMOCTEH;

- BJaJICHUE OCHOBHBIMHM MOHATHUSIMU O IJIOCKMX W TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, MX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTh YMEHHS PAaCIO3HABATH T'€OMETPUUYCCKUE
burypsl Ha uyepTexax, MOJAENSAX U B pEaTbHOM MHUpE; NPUMEHEHHWE  U3YYCHHBIX  CBOICTB
reoMeTpuyeckux ¢Guryp u (Gopmya s PElIeHHs] TEOMETPUUYECKUX 3a/1a4 U 3a7a4 C MPAKTUUECKUM
COJIEp>KaHUEM;

- c(OpMHUPOBAHHOCTh  MPEACTABICHUNW O  TMpoleccax U  SABJICHHUSAX,  HMEIOIINX
BEPOATHOCTHBI XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pPEaJbHOM MHpE, OCHOBHBIX
MOHATUAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHH HAaXOJWTh U OIICHUBATH  BEPOSTHOCTH
HACTYIUICHUS] COOBITMM B MPOCTEHIIMX MPAKTUYECKUX CUTYallUIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4ailiHBIX BEJIMYMH;

- BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IPU PEIICHUU
3azad.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

Beenenue

Maremartuka B HayKe, TEXHUKE, JKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJOTHUIX U MPAKTUYECKOU
nesTenbHOCTH. Llenu n 3agaun n3ydyeHns MaTeMaTHKU pu ocBoeHuu cnenunansHocrel CIIO.

AJITEBPA

Pa3BurHe NOHATHA O YHCTIE

[lenble u pauuvoHanbHble uucna. JledcTBuUTenbHBIE uucaa. [IpubnudsicenHvie GbIYUCTEHUSL.
Komnnexcnuvie uucna.

KopHu, crenenu u jiorapupmsi

Kopau u cremenn. Kopau HaTypaJlbHOM cTeneHM W3 4Yuciaa U UX cBoicTBa. CreneHu c
palMOHAIBHBIMM TOKa3aTeNsIMHA, WX CBOMCTBA. CTENEHM C JEUCTBUTENBHBIMU IOKA3aTEIISIMH.
Ceoticmea cmenenu ¢ OelicmeumenbHbiM NOKA3AMeeMm.

Jlorapudm. Jlorapum umcaa. OcHoBHOE yorapudMUUYECKOE TOXAECTBO. [lecsaTuuHbie U
HaTypaibHble jorapudmsl. [IpaBuna pedictBuil ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue aJjredOpanmyeckux BbIpaxmeHnuil. IIpeoOpasoBanue parMOHAIBHBIX,
UppalMOHAIIbHBIX CTETNIEHHBIX, TOKAa3aTeIbHBIX U JIOTapu(MUUECKUX BBHIPAKEHUH.

IMpakTnyeckue 3aHATHS

Apudmernueckne JeHCTBUA HaJX YUCIAMH, HaXOXICHHE TNPUOIMKEHHBIX 3HA4YEeHUH
BEJIMYMH M MOTPEIIHOCTeH BBIYUCIECHUN (a0COTIOTHOM M OTHOCUTENBHOH), CpaBHEHHE YHCIIOBBIX
BBIPAKCHUM.

Beruncnenve u cpaBHeHNE KOpHEW. BeITTOTHEHNE pacyeToB C paJuKalaMH.



Pewenne nppanuoHanbHbIX ypaBHeHHH. HaxoxieHHe 3Ha4eHU CTENEHEN C paluOHaIbHBIMU
nokazatessimu. CpaBHeHHe creneHeil. [IpeoOpa3zoBanus BRIpaKEHUM, COACPKAIUX CTeneHu. Pemenne
II0KA3aTEJIbHBIX YPAaBHEHUM.

Pemenne nmpuknaaHeIx 3amad.

Haxoxnenune 3HaueHuid jorapudma Mo HpOM3BOJILHOMY OCHOBaHHIO. Ilepexon oT omHOTro
OCHOBaHUSA K Jpyromy. Bplunucienne u cpaBHeHue Jorapudmon. JlorapudmupoBanue u
IIOTEHIIMPOBAHUE BBIPAKECHUM.

[TpuGnnKeHHble BEIYUCICHHS U PELICHUS IPUKIIAIHBIX 3a/1a4.

Pemenune norapupMuveckux ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE IOHATHUSA

Panuannas mepa yria. BpamatenbHoe nBukeHue. CHHYC, KOCHHYC, TAHI'€HC M KOTaHI'€HC
YHUCIIA.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOXK/IeCTBa

®opmynbl  npuBeneHus.  Gopmynsl  cnoxeHus.  Popmynsl  yaBoeHUs. Dopmyivl
NOJIOBUHHO20 Yeia.

IIpeoOpa3oBanusi MPOCTEHIMX TPUTOHOMETPUIECKNX BbIPAKEHH I

[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUIECKUX (PYHKIMI B MPOU3BEICHNUE U MPOU3BEICHHS
B CyMMY. Buipasicenue mpuconomempuyeckux hyHKyull uepes maneenc nojlo8UHHO20 apeymeHma.

Tpuronomerpuyeckne ypaBHeHUsl 1 HEPaBeHCTBA

[Ipocreiiine TPUTOHOMETPUYECKUE YypaBHEHHUs. [Ipocmetiwiue mpueconomempuiecKue
HepaseHcmada.

OOpaTHble TPUTOHOMeETPHYECKHEe PYHKIUHU. APKCUHYC, ApKKOCUHYC, apKTAHT €HC.

IIpakTH4eckue 3aHATHSA

PannaHHbBIN METO U3MEPEHUS YIJIOB BPAILLEHUS U CBSI3b C IPAlyCHON MEpOH.

OCHOBHBIE =~ TPUTOHOMETPUYECKHE  TOXKAECTBA,  (HOPMYJIBI  CIOXKEHHS,  YABOCHUS,
npeoOpa3oBaHUE CYMMbI TPUTOHOMETpUYECKMX (YHKIMA B MpoU3BeACHUE, NpeoOpa3oBaHue
MIPOM3BECHUS TpUTrOHOMETpUYeckux (yHkuuii B cymmy. [lpocreiimne TpUroHOMETpUYECKHE
YPaBHEHUS U HEPABEHCTBA.

OOpaTtHble TPUrOHOMETpUYECKHE QYHKIIMH: ApKCUHYC, aPKKOCUHYC, apKTAHT'€HC.

®YHKIUU, UX CBOUCTBA U TPAOUKH

@®yukuun. O0nacTh omnpenereH!uss U MHOXKECTBO 3HAaUeHU; rpaguk (YHKIUU, MOCTPOCHUE
rpadukoB QpyHKUINN, 3aJaHHBIX PA3TMYHBIMH CIIOCOOAMHU.

CaoiicTBa ¢ynkuun. MOHOTOHHOCTB, YETHOCTD, HEYETHOCTD, OTPaHUYEHHOCTB,
NepUOMYHOCTb. [IpoMexyTKH Bo3pacTaHUs U YOBIBaHUS, HauOoOJblllee M HaWMEHbIEe 3HAYEHMS,
TOYKHM JKcTpemyMma. ['padpuueckas mHTeprperauus. [Ipumepbl (QyHKIMOHATBHBIX 3aBUCHUMOCTEH B
peanbHBIX Mpoleccax U ABIEHUAX. ApupMeTnyeckue onepanun Hajx GyHKIUSIME.

Cnoxnast hyHkuus (komrno3uius). [lonamue o nenpepvleHocmu yHKYuuU.

Oopatubie ¢ynkuuu. Obdracms onpedeieHus u 001ACMb 3HAYEHUL 0OPAMHOU YHKYULU.
I'pagux obpamnoii pynxyuu.

CreneHHble, NOKa3aTelbHbIE, JOrapuMuUecKne 1 TPUTOHOMeTpHYecKHe (PyHKIIUH.

OOpaTHbIe TPUTOHOMETPUYECKHE PYHKIIUM

Onpenenenus GyHKIMNA, X CBOWCTBA U TpaUKH.

[IpeoOpazoBanmsi rpadukos. IlapamnenbHbIE MEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH
KOOpJAMHAT U CUMMETPHUsS OTHOCUTENIBHO Haydajga KOOPAMHAT, CUMMETPHUS OTHOCHUTEIBHO MPSIMOU Y
= X, pacTsDKEHUE U C)KaTUE BOJIb OCE KOOpAUHAT.

IIpakTHyeckne 3aHATHA

[Ipumepsl 3aBHCHUMOCTEl MeXay TIEepeMEHHbIMU B peajbHBIX IMPOILEccaX U3 CMEXKHBIX
mucuutuinH. Ompenenenue QyHkuuii. [loctpoenne u urenue rpadukoB ¢ynkuuit. MccinenoBanue
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¢ynkuuu. CBOHCTBa JIMHEHHOM, KBaJgpaTUUHOW, KYCOYHO-TMHEHHOW H  APOOHO-THHEHHOMN
¢dbynkumii. HenpepreiBHble u mepuonunueckue ¢yHkiuu. CBolcTBa M TpaduKu CMHYCa, KOCHHYCA,
TaHreHca W KoTaHrenca. OOparHele ¢yHKIMM W uX Tpaduku. OOpaTHBIE TPUTOHOMETPHUYECKUE
¢dbynkuun. [IpeobpazoBanus rpaduka GyHkiuu. ['apmonmdeckue konedbanus. [Ipukinanneie 3amaqmn.
[Toka3zarenbHble, JOrapuPMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA.
HAYAJIA MATEMATHYECKOI'O AHAJIU3A

IMocnenoBareabHocTH. CriocoObl 3afaHus W CBOWCTBA YHCIIOBBIX IOCIEIOBATEIBHOCTEH.
llonamue o npeodene nocnedosamenvnocmu. Cywecmseosanue npeoeia MOHOMOHHOU 02PAHUYEHHOL
nociedosamenvuocmy.  CyMMHpOBaHHE  TOCIe[OBaTelbHOCTEH.  beckoHeuHo  yObIBaromias
r€OMETPUYECKAsI IPOTPECCUS U €€ CyMMa.

IIpousBoanasi. Ilonste o npou3BOIHONW (YHKIHM, €€ TEOMETPUYECKHH M (u3nyeckuii
CMBICH. YpaBHEHHE KacaTelbHON K rpaduky ¢yHknuu. [IpousBogHble CyMMBI, pPa3HOCTH,
MPOU3BEACHUS, YacTHOro. IIpom3BomHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKIMi. Ilpumenenue
MPOM3BOJIHOM K HCCIeA0BaHUI0 (DYHKUMH W TOCTpoeHUio rpadukoB. [Ipouszsoonvie obpamHol
@dyHKyuYu u Komnosuyuu GyHKyuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOJHOM [UIsi HAXOXKACHUS HAWIYYIIEr0 pEUIeHUs B
MPUKIIAJAHBIX 3a7adax. Bropas mpousBoaHas, ee reoMeTpuieckuid U pu3udeckuii cMeici. Haxoxnenne
CKOPOCTH ISl TIpo1iecca, 3aJaHHOro (opMyIioil u rpadukom.

IlepBooOpa3nas u unTerpaJ. [Ipumenenue onpeneaeHHOTO HHTErpasa i HaX0XKICHUS

wiomanad  KpuBoiduHeitHOW — Tpamenuu. ®opmyna  Heioroma—Jlei6numa.  [Ipumepsr
MPUMEHEHHS MHTETpaia B (PU3UKE U TE€OMETPHUH.

IIpakTHyeckue 3aHATHS

UYucnoBasi  HOCIEAOBAaTENbHOCTh, CHOCOOBI €€  3aJaHusl, BBIUMCICHUS  YJICHOB
nocnenoBarenbHocTu. [lpenen mocnegoBarenbHocTH. beckoHeuHo yOBIBaroIIas TeoMeTpHUYecKas
IIPOTpeCCusl.

[Ipou3BogHas: MEXaHUYECKUU U TEOMETPUUYECKHUI CMBICI POU3BOIHOM.

VYpaBHeHue kacatenbHOM B oOwmem Buae. llpaBuna u  dopmynsl auddepeHunpoBanus,
TabmuIa TMPOU3BOJHBIX dJeMEHTapHbIX ¢yHkuuid. MccnenoBanue (QyHKIMM C  HOMOIIbIO
npousBoaHOM. HaxoxkneHune HauOosbllIero, HaWMMEHBIIETO 3HAUYEHUS U SKCTPEMaJIbHBIX 3HAUEHUU
GbyHKIIH.

Wnterpan u nepBooOpa3Has. Teopema Hprorona—IJleiiOnuna. IlpuMenenue uHTerpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHMH U IUIOLIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHusI H CHCTeMbI YPaBHeHMil. PaloHanbHble, MppallMOHAIbHbIE, I0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHoBHBIE TIpUEMBl MX pelleHus (pa3ioKeHWe Ha  MHOXKUTENM, BBEJECHHE HOBBIX
HEU3BECTHBIX, MOICTAHOBKA, TpapUUECKUl METON).

HepaBencrBa. PanioHaneHble, MppalOHAIbHBIE, IMOKA3aTEIbHBIE W MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLIEHUS.

HUcnouab3oBanue CcBOMCTB M rpapukoB (GyHKUMI @NPH pelleHHH YPaBHEHMH H
HepaBeHCTB. Meron wuHTepBaioB. M300pakeHMe Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHnii ypaBHEHU 1 HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Hpuxiaagueie 3a1a4u

IIpuMeHeHne MaTeMaTHYeCKUX METOJIOB JUIsl PEHIEHUSI COEeP KATENbHBIX 3a7a4 U3 pa3JInYHbIX
obiacTeil HayKH U MPaKTHKH.

WNHTtepnperanus pe3yapTara, ydeT pealbHbIX OTPaHUYECHUM.

IIpakTHyeckne 3aHATHA

Kopuu ypaBuenwnii. PaHocunbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUN.

OcHOBHBIE IPUEMBI PELIEHNS YpaBHEHUN. Pelenne cucreM ypaBHEHU.
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Hcnonb3oBanue CBOMCTB W rpadukoB (YHKIMA A0 peIIeHUs YpaBHEHUH U
HEPABEHCTB.
KOMBHUHATOPHUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM
1eMeHThl KOMOMHATOPUKU
OcHOBHBIC MOHATUS KOMOWHATOPUKHU. 3aa4d HA TIOJICUYET YHCTIa Pa3MEIICHH, TIePEeCTaHOBOK,
coueranuil. Pemenwe 3amau Ha mnepebop BapuanToB. Popmyna OmHoma HeroTona. CBolicTBa
OuHOMHMHANBHBIX K03 unmentoB. Tpeyronpuuk [Tackas.
JJieMeHTBhI TeOPUH BEPOSITHOCTEH
CoObITHEe, BEpPOATHOCTH COOBITHSA, CIOXKEHHE W YMHOXEHUE BeposTHOCTeH. [lonamue o
He3agucumocmu cobvimutl. /Juckpemunas ciyuanHas 6eiuyuHa,3aKkoH ee pacnpedeneHus. Hucnogvie
Xapakmepucmuku OUCKPemHOU Caydaunol eenudunsl. [lonamue o 3aKoue 601bUUX HUCE].
JJIeMEeHTBhI MATEMATHYECKOM CTATUCTHKH
[IpencraBienue AaHHBIX (TaONMIBI, OUArpaMMbl, TpadUKH), ceHepanbHAs COBOKYNHOCMb,
evibopKa, cpeonee  apugpmemuueckoe, meouana. Ilomamue o  3a0auax  mamemamuyeckou
CMamucmuKu.
Pewenue npaxmuyeckux 3a0au ¢ npumeHenuem 6epOAMHOCMHBIX MEMOO08.
IIpakTH4eckue 3aHATHSA
Hctopusi pa3BuTuss KOMOMHATOPHKH, TEOPHUH BEPOSTHOCTEH M CTAaTUCTUKU U HUX POJIb B
pasnuuHBIX cdepax UeToBEUYECKOM sku3HenesTenbHOoCTH. [IpaBmiia koMmOuHaTtopuku. Pemienue
KOMOMHATOPHBIX 33/1a4. Pa3Mernenusi, couetanusi U nepecraHoBku. bunom HpioTOHA U TpeyroiabHUK
[Tackans. [Ipuknaguelie 3a1a4uu.
Kitaccuueckoe ormnpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSITHOCTEHM, TeOopeMa O CyMMe
BeposTHOCTEN. Bbpluucnenue BeposrHocTed. Ilpuknagneie 3amaum. lIpeacraBieHue YMCIOBBIX
naHHbIX. [IpuknagHeie 3anayn.

I'EOMETPUA
IIpsimble ¥ I0CKOCTH B IPOCTPAHCTBE
B3aumHoe pacnosnoxkeHue ABYX NpsMbIX B IpocTpaHcTse. [lapamienbHOCTs NpsAMON U
miockoctd. [lapamnenbHOocTh  mmockocTteil.  [lepneHIuMKyIspHOCT NOPSIMOM M INIOCKOCTH.
[lepnieHqUKYIAp M HAaKJIIOHHAsA. YTOJI MEXAY NPSMON U INIOCKOCTBIO. [IByrpaHHBIN yros. YTOl MeXIy
IJIOCKOCTAMU. IlepneHauKyIapHOCTh ABYX IIIOCKOCTEM.
I'eomerpuueckue npeoOpa3oBaHMs IPOCTPAHCTBA: MapaIENbHBIM MEPEeHOC, CHUMMETpPHUs
OTHOCHUTEJIBHO IIOCKOCTH.
[TapannensHoe mpoekTUpoBaHue. I[lnowads opmoeonanvhol npoekyuu. V3o0pakeHue
IIPOCTPAHCTBEHHBIX (UTYD.
MHuororpaHHuKu
Bepmunbl, peOpa, TpaHu MHororpaHHuka. Pazsepmxa. MHuozoepanuvie yenvl. Buinyxivie
MHo202panHuku. Teopema Jiinepa.
[Tpusma. [psamast u naxronnas npusma. [pasunsHas npusma. [lapamnenenumnesn. Kyo.
IIupamupa. IlpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
Cummerpu B KyOe, B mapaJijiesienumnesie, B Ipu3Me 1 Mupamuie.
Ceuenus Ky0a, IPU3MBbI U THPAMUJIBL.
[IpencraBinenre ©O MpaBUIbHBIX  MHOTOTpaHHMKAaxX  (TeTpadjpe, KyOe, OKTadape,
J0AeKa3Jpe U UKOCadIpe).
Tes1a ¥ TOBEPXHOCTH BpalleHUsA
Humuuaap u KoHyc. YcedeHHBIH KoHyc. OcCHOBaHHe, BBICOTa, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pa3BepTka. OceBble CEUeHUS U CEUEHU S, MapalJIeIbHbIE OCHOBAHMUIO.
[ap u cdepa, ux ceuenus. Kacarenpnas miockocTs K chepe.
HN3mepenus B reomeTpuu
O06mwem u ero u3mepenue. MHrerpaibHas popmyiia oobema.
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@opmynsl  o0beMa KyOa, MPSMOYTOJIBHOTO —MapaJUIeNeNuIesa, MPU3MBI, [HJIUHAPA.
®opmynbsl 00beMa nupamMuabl U KoHyca. DopMyibl IO MOBEPXHOCTEH HWIMHIpa M KOHYycCA.
®opmyiel 00BeMa MIapa U IIOIMAAH Chepsbl.

[Togo6ue Ten. OTHOLIEHUS TIJI0IA e TOBEPXHOCTEN U 00BEMOB MOJO00HBIX TEJ.

KoopanHatsl 1 BeKTOPBI

[IpssmoyronbHas (lekapToBa) cUcTeMa KOOpAMHAT B MpocTpaHcTBe. Dopmysa paccTOsHUS
MEXIy ABYMSI TOUKaMH. Y paBHEHHS CEPbI, nIOCKOCMU U NPAMOU.

Bektopel. Mopaynb BekTopa. PaBeHcTBO BeKTOpOB. CIIOKEHHE BEKTOPOB. YMHOMXKEHUE
BEKTOpa Ha 4YMCIO. Pa3noxeHue BEKTOpa IO HAIpaBJICHUSM. YTOJI MEXAYy ABYMsS BEKTOPAaMHU.
[Ipoekuust BekTopa Ha ock. Koopnuuatel BekTopa. CkaisipHOE NPOU3BEACHHE BEKTOPOB.

Hcnonbs3oBanre KOOPAMHAT W BEKTOPOB MPU PEHICHUU MATEMAaTHUUYECKUX M IPHUKIIATHBIX
3azad.

IIpakTHyeckne 3aHATHSA

[Ipu3Haky B3aMMHOTO PACIOJIOKEHUS TMPSAMBIX. YTOJl MEXIy HnpsMbIMUA. BzanmHoe
pacrojoKeHue NpsMbIX U IUIocKocTel. lleprnenaukynsp M HakJIOHHAs K IUIOCKOCTH. YTOJI MEXAY
MPSIMOU U TIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PACIIONIOKEHUH MPSMOH U MI0CcKocTU. Teopema o Tpex
MEPIEeHIUKYIIApax.

[Tpu3Haku U cBOMCTBA MapaUIeNbHBIX U MEPIEHANKYISIPHBIX TOCKOCTEH.

PaccTosiHue OT TOYKM 10 IJIOCKOCTH, OT MPSMON JO IUIOCKOCTH, PAcCTOSHUE MEXIy
IUIOCKOCTSIMU, MEXIY CKPEIIMBAIOIIUMUCA MPSIMBIMU, MEXIY MPOU3BOJBHBIMU (QUTYypaMU B
IIPOCTPAHCTBE.

[TapannensHOoe MPOEKTUPOBAHME M €r0 CBOWCTBA. Teopema o niowaou Opmo2OHAIbHOL
npoeKyuu MHO20y201bHUKA. B3anMHOE pacnosioKeHue NpOCTPAaHCTBEHHBIX (PUTyp.

Pasnuuynbie  Buasl  MHOrorpaHHukoB. UWx  u3oOpaxkenus. CedeHus, pa3BEepTKU
MHOTOrpaHHuKoB. [lnomans moBepxHocTtu. Buasl cummerpuit B mpoctpanctBe. CUMMETpUs Tel
BpallleHUs 1 MHOTOTPaHHUKOB. Beruncnenue miomazaei u 00beMoB.

Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOpAMHAT B MPOCTPAHCTBE.

YpaBHEeHHE OKPYXHOCTH, cdepbl, MIOCKOCTU. PaccTosHue Mexay Toukamu. JleHcTBus ¢
BEKTOpaMH, 3aJJaHHBIMU KoopAuHaTtaMu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHHE
IPSIMOM U TUIOCKOCTH. Mcioap30BaHne BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Jns BHEAyTUTOPHBIX 3aHATUN CTyACHTaAM Hapsay C peHieHueM 3aJad W BBIMOJHEHUS
MPAKTUYECKUX 3aJlaHuil MOXKHO TPEIJIOKUTh TEMBbI MCCIEI0BAaTENbCKUX U pedepaTuBHBIX padoT, B
KOTOPBIX BMECTO CEpUM OTJIEIbHBIX MEJIKMX 3a/1a4 M YIPa)KHEHUHN MpeAIaraloTcsi CEO)KETHbIE 3ajaHMs,
TpeOyroIIye JIUTeTbHON paboThl B paMKax OJHOM MaTeMaTHYeCKON CUTYalluu. ITH TEMbI MOTYT OBITh
KaK WHAMBUAYaJbHBIMU 3aJaHUSIMHA, TaK W TPYNIOBBIMH JUIsI COBMECTHOTO BBITIOJIHEHHSI
HcCIeA0BaHUs.

IIpumepHbIe TeMbl pedepaToB (O0K/IAI0B), HCCJIEI0BATENbCKHX IIPOEKTOB

* HenpepriBHBIE 1pOOH.

* [IpuMeHeHe CI0KHBIX TPOLEHTOB B SKOHOMHUYECKUX pacyeTax.

* [TapannenbHOE MPOSKTUPOBAHUE.

* CpeHue 3HAYEHUS U UX MIPUMEHEHHE B CTATHCTHKE.

* BektopHoe 3a7aHue NpsIMbIX U TUIOCKOCTEN B MPOCTPAHCTBE.

* Cl0’xeHHe TAPMOHHYECKUX KOJICOAHUH.

* I'padprueckoe perieHne ypaBHEHUN U HEPABEHCTB.

* [IpaBmiibHBIC U TTOTYITPABUIILHBIE MHOTOTPAHHUKH.

» Konnueckue ceueHus: U X MPUMEHEHHE B TEXHUKE.

* [Tonsitue nuddepenuana u ero NPUIOKEHUS.

* CxeMbl MOBTOPHBIX UCHIBITAaHUI bepHyiu.

* lccrnenoBanne ypaBHEHNN U HEPABEHCTB € TapaMETPOM.

TEMATHUHYECKOE IINTAHUPOBAHMUE.
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TEXHUYECKUMN MPOD®NUJIb MPO®PECCUOHAJIBHOI'O OBPA3OBAHUSA
[Ipu peanmzanuu cojepkanusi oOmeoOpa3oBaTebHON y4eOHON TUCIUIIIMHBI MaTtemaTuka
(mpod) B mpemenax ocoenuss OOII CIIO na 06a3e ocHOBHOro obmero oOpa3oBaHusi C
nonydeHueM cpeanero oobmero oopazoBanus (IIIICC3) wMakcumanbHas ydeOHas Harpyska
00yJaromuXcsi COCTABIISCT:
no cnenuaabHocTH CIIO TexHmueckoro mpodmns 351 wac. W3 Hux  ayautopHas

(oOs3aTenbHAst) Harpy3ka oOOydarOUIMXCS, BKJIIOYas IMpakTWdeckue 3aHatus, — 234  daca;
BHEAYJIUTOPHAs CaMOCTOSITENIbHAs padoTa CTYACHTOB — 117 gacos.
TEMATHYECKHUU IIVIAH
Bun yaeOHoM paboTh KonuyecTBo yacon
Aynautopnsie 3aHsaTus. Conepxanue Cneunansaoctu CITIO
o0y4ueHus
BBenenue 2
Pa3BuTre moHATHS O YUCIe 10
Kopnu, crenenu u norapudmbl 14
OyHKIMHU U Tpaduku 18
YpaBHEHUSI U HEPABEHCTBA 36
KomOunHaroprka 10
DneMEeHThI TEOPUU BEPOATHOCTEN U 12
MaTEeMaTHYECKON CTaTUCTUKU
Uroro 102
OCHOBBI TPUTOHOMETPHHU 32
[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 20
MHOrorpaHHHKHU U KpYTJIbIE TeJa 26
Koopaunatel 1 BEKTOpBI 14
Hauana MaremaTnyeckoro aHanusa 24
WuTerpan u ero npuMeHeHNe 16
Uroro 132
Bcero 234
BHeayauropHasi camocTosiTe/IbHasi padoTa
Conepxanue 00ydeHHs KonnuectBo yacon
[ToaroroBka BBICTYIUIEHUH 10 117
3aJIaHHBIM TE€MaM, JIOKJIJI0B,
pedeparos, acce, UHAUBUYATBHOTO
MPOEKTA C UCTIOJIh30BaHUEM
MH()OPMAITMOHHBIX TEXHOJIOTUHN U JIP.

ITpome:xyTouyHas arrecranus B popme IK3amMmeHa

Bcero | 351
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conep:xanue o0yueHust XapakTepuCcTHKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH CTY/I€eHTOB

(Ha ypoBHe y4eOHBIX JelcTBHUIl)

BBenenue

O3HakoOMJIEHHE C pOJIbIO MaTEeMaTHKH B HayKe, TEXHUKE,
SKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJOTHSAX U MPaKTUYECKOU
JnesaTenbHOCTH. O3HAKOMIJICHHE C LIEJIAMH U 3a/layaMy M3Yy4eHUS
MaTeMaTUKU IIpU OCBOEeHUHM crienuanbHocteil CI10

AJITEBPA

Pa3zButHne nonsiTus o
qucie

Brimonnenue apupmeTndeckux ASUCTBUI HAJl YUCIIaMU, COUETast YCTHBIC U
NUCbMEHHBIE NpreMbl. Haxoxaenue npuOinKeHHbIX 3HAYEHUH BEIUYUH U
MOTPEIIHOCTEN BBIYMCIIEHUHN (a0COIIOTHONM M OTHOCHUTENBHOI); CpaBHEHUE
YHUCIOBBIX BblpakeHUil. HaxoxneHue ommOoKk B mpeoOpa3oBaHUAX U
BBIYHCICHUSIX (OTHOCUTCS KO BCEM IYHKTAaM IPOIPaMMbl)

KopHu, crenenu,
Jorapugmsi

O3HakOMJICHUE C MOHSITHUEM KOPHS N-M CTENEHU, CBOMCTBAMH PaJIUKAJIOB U
MpaBUJIaMu CpaBHEHUS KOpHEW. POpMYJIMPOBAHUE ONPENCIICHUS KOPHSA U
CBOWMCTB KOpHEl. BbluncieHne W CpaBHEHHUE KOpPHEH, BBITIOJIHEHUE
MPUKUIKA 3HadYeHUs KopHs. [IpeoOpa3oBaHHME YHCIOBBIX U OYKBEHHBIX
BBIP@KEHHH, COJEpXKAIIMX paJuKajdbl. BbIOJIHEHHE pacyeToB IO
dbopMyiiaM, copepKalUM  PAJAWKAIBI, OCYIICCTBISA HEOOXOIMMBIS
MOACTAHOBKM H  mpeoOpa3oBaHus. OmnpeneneHue PaBHOCHIBHOCTH
BBIDQXKCHUM C paauKkalaMmu. PemeHue uppanuoOHaNbHBIX YPaBHEHUM.
O3HaKOMIICHHE C TIOHATHEM CTEICHH C ACHCTBUTEIBLHBIM IOKA3aTCICM.
Haxoxxnenne 3HaueHUW CTENEHW, WUCMOJNB3YsS TMpU HEOOXOJAUMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA. 3alUChIBAHUE KOPHSA N- CTENEHH B BUJE
CTENEeHU C APOOHBIM MOKa3areseM u Haobopot. DopmynupoBaHue CBOWUCTB
cTeneHel. BrIUnCIeHne CcTeneHel ¢ pallMOHAJIIBHBIM [1OKAa3aTelleM,
BBINIOJJHEHUE TPUKUAKA 3HAYEHUS] CTEIECHH, CpPAaBHEHHE CTEIEHEM.
[Ipeobpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKECHHM, COAEpKAIIUX
CTEIEHW, NPUMEHSS CBOWCTBA. PelleHHe MNoKa3aTeIbHbIX YpPaBHEHUM.
O3HakoMJIeHME C NMPUMEHEHHEM KOpHEH M CTEeNeHEH MpU BBIYUCICHUH
CpPEIHUX, JACJICHUU OTPE3Ka B «30JI0TOM CE€YECHUM». Pelenne npukiagHbIx
3a71a4 Ha CJIO’KHBIE MTPOLIEHTBHI.

IIpeodpa3oBanue
ajredpanvecKux
BbIPAKEHH .

BoinonHenue mpeoOpa3oBaHUN  BBIpAXKEHUN, MpUMEHEHHE (HopMyl,
CBSI3aHHBIX CO CBOMcTBaMHM cTemneHed M Jjorapudmon. OmnpeneneHue
o0jacT JOMYCTUMBIX 3HAYeHMH JIOrapu(MUYECKOrO0  BBIPAKEHUS.
Pemienue norapupMuueckux ypaBHEHHMA

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATHSA

N3ydeHue pannaHHOTO METOAA U3MEPEHUs YIJIOB BPAIICHUS U UX CBSI3U C
rpagycHoii Mepoil. M3o00paxeHue yrioB BpalleHUss Ha OKPY)KHOCTH,
COOTHECEHHME BEJIMYUHBI yIJla C €ro pacrnoyiokenueM. dopmynupoBaHue
OTIpeieIeHUl TPUTOHOMETPUYECKUX (YHKIMHA JUIsl YIJIOB MOBOPOTa H
OCTPBIX YIJIOB MPSMOYIOJBHOTO TPEYrojJbHUKA U OOBSICHEHHE UX
B3alMOCBSI3U

OcHOBHBIE

[IprMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB ISl BBIYMCICHUS
3HaYCHUH TPUTOHOMETPUUECKUX (DYHKIIMI IO OJTHOW M3 HUX
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TPUTOHOMETPHYeCKHUe
TOK/AeCTBA

IIpeoGpa3oBanus N3yueHnne OCHOBHBIX (OPMYJI TPUTOHOMETPUM: (OPMYJbI CIOXKEHUS,
NpocTeHmmnx yIBOCHHUS, IMPEoOpa3oBaHUSA CYMMBI TPHUTOHOMETPHUYECKUX (YHKIHUNA B
TpuroHomeTpHueckux | MPOM3BENCHNC 1 TIPOU3BE/ICHHS B CyMMY M NPHMCHEHUC MPH BHITHCIICHIH
. 3HAYCHUsI TPUTOHOMETPHUYECKOTO BBIPAKEHHSI M YIPOLICHUS  €ro.
BbIpaKeHU i . .
O3HakoMmJIeHHME CO CBOMCTBaMH CHUMMETPHUM TOYEK Ha €AMHUYHOM
OKPY>KHOCTH M IPUMEHEHHE UX JJISl BBIBO/Ia ()OPMYIT IPUBEICHUS
IIpocreiitmme Pemenne no ¢opmysnam M TPUTOHOMETPUYECKOMY KPYI'y MPOCTEHIIMX
TPUTOHOMETPUYECKHE TPUTOHOMCTPHUYCCKUX ypaBHeHHﬁ. HpI/IMeHeHI/Ie 06H_H/IX MCTOAOB PCHICHUSA
ypaBHeHHsl M ypaBHEHMH (IIpUBEICHHUE K JMHEHHOMY, KBa/IpaTHOMY, METOJ PasOKeHuA
nepasencmea Ha MHOXXHUTEJH, 3aMEHBI IIEPEMEHHO) TIPU PELICHUU TPUTOHOMETPHUIECKUX
ypaBHEHMH. VYMeHHE OTMeuaTb Ha Kpyre peleHus MNpoCTeHIInX
TPUTOHOMETPHUYECKIX HEPABEHCTB
ApKcuHyc, O3HakoMJIEeHHE C TIOHATHEM OOpAaTHBIX TPUIOHOMETPUYECKUX (DYHKIUIL.
APKKOCHHYC, N3ydyenue omnpeneneHuil apkCuHyca, apKKOCHHYCa, apKTaHI'€HCAa 4HCIIa,

APKTAHI'CHC Y1CJIa

dbopMynupoBaHue WX, H300paKEHUE HA EIUHUYHON

IIPUMEHEHHUE IIPU PEIICHUH YPaBHEHUHN

OKPYKHOCTH,

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

DOYyHKIUH.

Iousitue o
HEeNpPepLIBHOCTH
GyHxunmn

O3HakOMJIEHHE C IOHSATHEM IEPEMEHHOM, NpuUMepaMH 3aBHCHUMOCTEH
MEXy nepeMeHHbIMU. O3HaKOMJIEHHE C TIOHATHEM Ipaduka, OrpeesieHue
MPUHAISKHOCTH TOYKU rpaguky ¢yHkuuu. OnpeneneHue no Qgopmyse
IpocTeliiel 3aBUCUMOCTH, Buia ee rpaduka. Beipaxenue no ¢opmysie
OIHOM TiepeMeHHOW uepe3 aApyrue. O3HAKOMJIIEHHE C OIpeAeICHHEM
¢bynkuuu, dopmynupoBanue ero. HaxoxaeHue obimacTu ompeneseHus |
o0acTy 3HaUeHUN PYHKIIMH

CpoiicTBa QyHKIUH.

I'padguyeckas
HHTepIpeTanms.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX IpoLeccax
U SIBJICHUSAX

O3HakoMyieHHE ¢ MpuMepaMud (YHKIUMOHAIBHBIX 3aBUCHMOCTEH B
pEaJIbHBIX MPOLECCaxX U3 CMEXHBIX TUCLUIUIMH.

O3HakOMJIEHHE C JIOKa3aTelIbHBIMU PACCYKJIEHUSMU HEKOTOPBIX CBOMCTB
TUHEHHOW M KBagpaTUYHOW (YHKIMNA, TPOBEIECHUE HCCIETOBAHUS
JUHEMHON, KYyCOYHO-JIMHEWHOM, JpOOHO-TMHEWHON M KBaJpaTUYHOMN
¢byHkuui, nmocrpoenune ux rpaduxos. IlocTpoeHne u uTeHHe TpapuKOB
¢bynakuil. MccnenoBanue QyHKINH.

CocraBienue BUJOB (YHKIUH MO JTaHHOMY YCJOBHIO, pellIEHHE 3a/1ad Ha
JKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpaduka GyHKIMHA

Oo0paTHble pyHKIMHT

Wsyuenune nonsamus oopamnou pynxkyuu, onpeoenenue 6uda u noCmpoeHue
epaguxa obpamuol QyHKyuu, HAX0HCOeHUe ee 0OaACMU ONpedeneHus U
obnacmu 3uavenui. llpruMeHeHue CBONCTB (DyHKUMN NPHU HCCIETOBAHUU
YpaBHEHUU U peIlIeHUU 3a7ad Ha dKcTpeMyM. O3HAKOMIICHHE C MOHSATHEM
CII0KHON (QYHKITUHI
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CreneHHble,
noka3areJibHbIe,
Jorapupmuyeckne u
TPUTOHOMETPUYECKHUE
¢yuxuuu. OoparHbie
TPUTOHOMETPUYECKHUe
byHxunn

Brruucnenune 3nauennit GyHKIUN 10 3HAYCHUIO aprymenTta. OnpeneneHue
MOJIOKEHUsI TOYKM Ha TpapuKke IO ee KOOpAMHATaM U HaoOOpOT.
Hcnonws3oBanre cBOMCTB (YHKIMMA JJII CPAaBHEHUS 3HAYEHUW CTETICHEH U
norapudmoB. IlocTpoeHre TpaduKOB CTENEHHBIX W JOrapuPpMHUECKUX
¢byukuii. Pemenue mokasaTenbHbIX U JIOrapuMUYECKUX YpaBHEHUH U
HEPABEHCTB 110 H3BECTHBIM alroputMaMm. O3HAaKOMJIEHHE C IIOHSATHUEM
HENpephIBHONW Mepuoaudeckod (QyHkuuu, QOpMyIHpOBaHHE CBOICTB
CHHyca M KOCHHYCa, NOCTpoeHHe ux rpapukoB. O3HAKOMIEHHE C
MOHSATHEM TapMOHUYECKHX KoJeOaHUH U IpUMepamMH TapMOHUYECKUX
KoneOaHui JUIs ONHMCAaHUS MpOIEeccoB B (u3mke M APYrux o0JacTsx
3HaHusg. O3HaKOMJICHHE C IOHSITHEM Pa3pbIBHOI Nepuondeckoi GyHKIUH,
(dopMyIHpOBaHHWE CBOMCTB TaHT€HCAa M KOTAHICHCA, IOCTPOEHUE UX
rpa¢ukoB. IlpumeHeHne CBOWCTB (YHKIUMN i1 CpaBHEHHUs 3HAYCHUU
TPUTOHOMETPHUYECKUX  (YHKIUH,  pemIeHUus  TPUTOHOMETPHUYECKUX
ypaBHeHuid. Iloctpoenue rpadukoB OOpAaTHBIX TPUTOHOMETPHUECKUX
byHKIMH W ompeAeneHHe MO TpapuKaM HX CBOKMCTB. Brimonnenue
npeobpazoBaHus TpadGUKOB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJLHOCTH

O3HakoMJIEHHE C MOHATHUEM YHUCIIOBOW MOCIEN0BATEIbHOCTH, CIOCOOAMU
€e 3aJaHMs, BBIYHCICHUSAMU e€¢ wWieHOB. O3HaKOMJIGHHE C TOHSATHEM
npejena rnociaenoBareabHOCTH. O3HAKOMIIEHHE C BBIYHUCIEHUEM CYMMBI
OECKOHEYHOTO0 YHCIOBOTO psAJa Ha TMPHUMEpPE BBIYUCICHHUS CYMMBI
OecKOHEYHO YOBIBAIOLIE TeOMEeTpHYecKoil mporpeccuu. Pemienue 3amau
HAa  TpuMeHeHHe  (QopMynBl  CyMMBI  OSCKOHEYHO  yOBIBAIOIICH
reOMETPUYECKON MPOrPeCCUH

IIpousBoaHas u ee
NpUMEHeHHe

O3HakoMJIeHHE ¢ TIOHSATHEM IPOM3BOJHON. M3ydeHue u GpopMmynupoBaHue
€€ MEXAaHMYECKOT0 M TIEOMETPHUYECKOTO CMbICIAa, HW3Y4YEHHE alropuTMa
BBIUMCIICHUS] TPOM3BOJHOW Ha TpPUMEPE BBIYMCIEHUS MIHOBEHHOMN
CKOpOCTH U yrioBoro ko3dduuuenta xkacarenbHoil. CocraBieHue
ypaBHEHHS  KacaTelbHOW B  00meM BuJe. YCBOEHHE  TMPaBUI
muddepeHIMpoBaHus, TaOMUIBI MPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIUH,
npuMeHenue s qudepeHnrpoBanust GyHKIIUNA, COCTaBICHUS YpaBHEHUS
KacaTenbHOW. I3ydyeHue TeopeM O CBA3M CBOMCTB (QYHKIMU H
Mpou3BOIHOM, popmynupoBka ux. [IpoBeeHue ¢ MOMOIIBIO TPOU3BOTHON
uccrnefoBaHus (QYHKLIMHU, 33aJaHHOM (opMynoil. YCTaHOBICHHE CBS3H
CBOMCTB (YHKIMM W NPOU3BOAHOM MO uX rpapukaM. IlpumeHeHue
MPOM3BOJHOM NSl pelleHUs 3aJad Ha HaXOXJeHHEe HauOOoNbIIero,
HaMMEHBIIETo 3HAUYEHHUs U Ha HaXOXKJIEHHE IKCTpeMyMa

IlepBooOpa3nas n
HHTErpaji

O3HaKOMJICHHE C TIOHSTHEM WHTETpaia U IepBOOOPa3HOM.

N3ydyenne mpaBuiia BRIYUCIECHUS TIEPBOOOpa3HOM U TeopeMbl HbproToHA—
JletiOHwuIIA.

Pemenne 3amaq Ha cBsI3b MEPBOOOPA3HON U €€ IPOU3BOIHOMN, BHIYMCICHUE
nepBOOOpa3HON TSl TaHHOW (DYHKITHH.

Pemenue 3aaa4 Ha MPUMCHCHHUEC HHTErpaia JJIs1 BbIYHUCICHUA q)HSH‘IeCKI/IX
BEJIMYMH U TUIOIAeH

YPABHEHUSA N HEPABEHCTBA

YpaBHeHnus u

O3HakOMJIEHHE C MPOCTEHIIMMH CBEACHUSIMH O KOPHSX airedpanyeckux
YPaBHEHUH, IOHATUSMHU UCCIIEJOBAHNS YPABHEHUH U CUCTEM YPaBHEHUH.

16




CHCTEMBI YPABHEHHUH

HepaBencrBa u
CUCTeMbI HEPABEHCTB
¢ ABYMSl
nepeMeHHbIMHU

N3yueHne TeopuM paBHOCUIBHOCTH YpPaBHEHHM W €€ IPUMEHEHUS.
IloBrOpeHue 3amuMcu peleHus CTAaHJApPTHBIX YPAaBHEHUM, IPUEMOB
peoOpa3oBaHUs YpaBHEHUHN AJIs CBEACHUSI K CTAaHJAPTHOMY YPaBHEHHUIO.
Pemienne  panuoOHaIBHBIX, HMPPAUMOHAIBHBIX,  IIOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonp3oBanne CBOMCTB U TpapuKoB (QDYHKIMHA Ui PELICHHUS YPAaBHEHH.
[ToBTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.

Pemienue ypaBHeHUM C NPUMEHEHHEM BCEX IMPUEMOB (Pa3jIOXKEHUS Ha
MHO>KUTEJIH, BBEJICHUSI HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, rpaduueckoro
METO/1a).

Pemenue cucrem ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMYHBIX CLIOCOOOB.
O3nakomieHHe C OOIIMMH BONPOCAMH  PELICHHS HEPaBEHCTB |
WCIIOJIb30BaHNE CBOMCTB U IpauKoB (PYHKUIUN IPU PEIICHUU HEPABEHCTB.
PemieHne HepaBEHCTB M CHUCTEM HEPABEHCTB C IIPUMEHEHHUEM pPa3iIMYHBIX
CHoco00B.

[IprMeHeHne MaTeMaTHYeCKHX METOJNOB I PELICHHs COACPKATEIbHBIX
3a/a4 U3 pa3NUYHBbIX 00JacTe HayKu M MpakTuku. VHTepnpeTupoBaHue
pe3yAbTaTOB C YYETOM PEaJIbHbIX OIPAHUYECHUN

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEMN U CTATUCTHUKH

OcHOBHBIC IOHATHSA
KOMOUHATOPUKH

N3ydyenne mnpaBwia KOMOMHATOPUKM M MPUMEHEHHE IIPU PEIICHUU
KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOpPHBIX 3ajad METOJOM Iiepedopa M IO IPABHILY
YMHOKEHHUSL.

O3HakomJieHHE C  TOHATHUSMH  KOMOWHATOPUKH:  pPa3MEIICHUSMHU,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOpMYJIaMHU JJis UX BBIYUCICHHUS.
OObscHeHHEe U NpuUMeHeHue GOopMya JJis BBIYUCICHHUS pa3MELIEHUH,
NIEPECTaHOBOK M COUYETAHUI NPU PEIIEHUH 3a/1a4.

Oznakomienue ¢ 6uaoMoMm HeroToHa u TpeyronpHukoM Ilackans.
Pemienne mpakTHYecKMX 3ajad C HCIOJb30BaHUEM MOHATHM M HpaBUIl
KOMOMHATOPUKHU

DJIeMeHThI TeOpuu

N3ydeHne  KIacCHMYECKOrO  ONpPENEICHHMS  BEPOATHOCTH,  CBOMCTB
BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

BepPOsATHOCTEM
PaccMmoTpenue npuMepoB BBIYUCIICHHS BEPOATHOCTEN. Pemenue
3a]1a4 Ha BBIUKCIIEHHE BEPOSITHOCTEN COOBITUI
IIpeocmasnenue Os3nakomnenue ¢ npeoCmMasieHueM  YUCI08bIX  OAHHBLIX U UX

Oanmuwix (mabauywi,
ouazpammol, epaguxu)

Xapakxmepucmuxkamu.
Pewenue npaxmuueckux 3adau Ha 006pabOMKy HUCIOBbIX OAHHBIX,
8bIYUCTCHUE UX XAPAKMEPUCTNUK

I'EOMETPUA

IIpsimble ¥ M10CKOCTH
B IIPOCTPAHCTBE

@opMynHMpoBKa W NPUBEACHUE JI0OKA3ATEJIBCTB IPU3HAKOB B3aMMHOIO
pacIoyIoKeHusl MPSAMBIX M IUIOCKOCTEH. Pacrio3HaBaHue Ha 4deprexax H
MOJENISIX Pa3JUYHbIX CIIy4aeB B3aMMHOIO pACIIOJIOXKEHUS MpPSMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CY>KICHUN.

DopMyJIUPOBAHUE ONPEACICHUN, TPU3HAKOB U CBOWMCTB MapajuieIbHbIX U
NEPIEHIUKYIISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrInonHeHne nocTpoeHus yrioB MEXAy IPSIMBIMH, IPSIMOU U IJIOCKOCTBIO,
MEXKy INIOCKOCTSIMU 110 ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIIAX.
[IprMeHeHne TPU3HAKOB U CBOMCTB PACHOJIOKEHUS MPAMBIX U TUIOCKOCTEN
IIpU PELLICHUHU 3aa4.

N300paxeHMe Ha PpUCYHKax UM KOHCTPYUPOBAaHHE Ha  MOJEIX
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MEPIEHIUKYISIPOB U HAKJIOHHBIX K IIOCKOCTH, MPSIMBIX, NapajieabHBIX
IJIOCKOCTEH, YIIOB MEXAY NPSIMOH M IJIOCKOCTEIO W OOOCHOBaHHUE
MIOCTPOEHHUS.

Pemenue 3amau Ha BBHIYMCIEHUE FE€OMETPUUECKUX BeNMYMH. OnMchbIBaHUE
paccTosiHus OT TOYKHU 1O IUIOCKOCTH, OT IPSIMOM A0 IUIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, ~ MEXAY  CKPCIIMBAIOLIMMUCSA  IHPSAMBIMH,  MEXAY
MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

@OopMyNIMpOBaHHE M JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PaCCTOSHUAX
(TeopeM cyiecTBOBaHUs, CBOMCTBA).

N300pakeHne Ha yepTex)ax M MOJENSAX PACCTOSHUS U 0OOCHOBAaHHE CBOUX
cyxkaeHuid. OmnpeneneHre M BBIYMCICHUE PACCTOSHUNM B MPOCTPAHCTBE.
[Tpumenenue Gpopmyr U TEOPEM TNIAHUMETPHUHU ISl PEIICHUS 3a/1a4.
O3HakoMJIEHME C TMOHATHEM MAPALUIEIBHOIO MPOECKTUPOBAHHUS M €ro
cBoricTBaMHu. POPMYJIMPOBAHUE TEOPEMBI O IUIOWIAAXM OPTOrOHAIBHOM
MPOEKIUHA MHOTOYTOJIbHUKA.

[Tpumenenne Teopun At 0OOCHOBAHUS TIOCTPOCHUH U BEIYUCIICHHH.
ApryMEHTHUPOBAaHHUE CBOUX CYKIEHUH O B3aUMHOM paCIOJIOKEHUU
MPOCTPAHCTBEHHBIX (pUTYp

MHOrorpaHHUKHU

Onucanne W XapakTEpUCTUKA paA3JIMYHBIX BUIOB MHOIOTPaHHMKOB,
[IEPEYMCIICHUE UX DIEMEHTOB U CBOWCTB.

N300paxxeHe MHOTOIpPaHHMKOB M BBIIIOJHEHHWE IIOCTPOEHHUS  Ha
M300pakeHUSIX U MOJICIISIX MHOTOT'PaHHHUKOB.

Bbluncnenue JMHEMHBIX JJIEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMEHTHPOBAHNUE CBOUX CYXACHUM.

XapakTepucTUKa U H300pakeHUe CEYCHMs, pa3BEPTKM MHOTOTPaHHUKOB,
BBIYMCIICHHUE TUIOIIAJIEH TOBEPXHOCTEM.

Iloctpoenne mpocTeWmMX  ceuyeHW KyOa, MpPU3MBI, NHUPAMUIbL.
[Ipumenenue (HhakToB U CBEACHUN U3 IIIAHUMETPHH.

O3HakoMJIeHHE ¢ BUJaMH CUMMETpPUI B MPOCTPAaHCTBE, (POpPMYyJIHpOBaHHUE
ONpEIEICHUN U CBOWCTB. XapaKTEPUCTHUKA CUMMETPHM TEJ BpaLICHUS U
MHOTI'OTPaHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH IIPY PELICHUH 3a4a4.

Hcnonb3oBaHne nOpuOOpPETEHHBIX  3HAHMH U1 UCCIEAOBAaHUS U
MOJICJIIMPOBAHNS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOIPAaHHHKOB M BBIIIOJHEHHUE PUCYHKOB IO
YCJIOBHSIM 33184

Tesa u moBepxHoOCTH
BpalleHus

O3HakoMJieHHEe C BUJaMH Tel BpamieHus, QOpMyIUpOBaHUE UX
ONPEJIETICHUIN U CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEUYECHHMM IIapa IJIOCKOCTbIO U IIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTuka U n300pakeHue Tell BpallleHusl, UX Pa3BEePTKHU, CEUCHHUSI.
Pemenue 3ama4 Ha MOCTPOEHHE CEUEHUM, BBIYUCIEHUE JIJIMH, PACCTOSHHUIA,
yriaoB, Mmiomanen. I[IpoBeaeHne [0Ka3aTENbHBIX PACCYXKACHUN Mpu
pELICHUH 3a/1a4.

[IpuMeHeHne CBOMCTB CUMMETPHUH NPU PELICHUH 3a/1a4y Ha TeJla BpalleHus,
KOMOWHAIINIO TEIL.

N300pakeHe OCHOBHBIX KPYIJIBIX TEI U BBIIOJHEHUE PHUCYHKA IO
YCJIOBHIO 3a1a4M

HN3mepenus B

O3HaKOMIIEHHE C OHATHUAMHU IUIOMAAN U 00beMa, aKCHOMAaMU
U CBOMCTBaMH.
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reoMeTpuu Pemienne 3amay  Ha BBIYHCICHHE IUIOMIAACH IUIOCKUX GUTYp C
MPUMEHEHHEM COOTBETCTBYIOIIUX (GOpMYI U (PAKTOB U3 MIIAHUMETPHUHU.
N3yuenne TeopeM O BBIYMCICHHH OOBEMOB IPOCTPAHCTBEHHBIX TEII,
pelIeHre 3a1a4 Ha IpUMeHeHHe (OpMYJT BEIUUCICHHSI 00bEMOB.

N3yuenne dopmyn I BBIUMCIACHUS  IUIOHIQJCH  MMOBEPXHOCTEH
MHOTOI'PAHHUKOB U TEJ BPAICHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TIIOIIAIN TOBEPXHOCTH CHEPHI.
Pemenue 3a7a4 Ha BBIUHMCIICHUE IIoIaaeH TIOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TEJI

Koopaunartel u O3HakoMJIEHHE C NOHATHEM BeKTOpa. M3ydyeHue nexkapTOBOl cHCTEMBI
BEKTOPBI KOOpJAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM KOOpAHMHATaM
TOYEK U IUIOCKOCTEH, HaX0KIEHNE KOOPIUHAT TOYEK.

HaxoxxneHue ypaBHEHUI OKPYKHOCTH, cepsl, MIOCKOCTU. Brruncienue
PacCTOSTHUN MEXIY TOYKaMU.

N3ydyeHne cBOMCTB BEKTOPHBIX BEJIWYMH, IIPABWII PA3JIOKECHHUSI BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NMPABWI HAXOKJEHUsS KOOPIMHAT BEKTOpa B
IIPOCTPAHCTBE,  INpaBWJI  JEUCTBUH €  BEKTOpamMH,  3aJaHHBIMU
KOOPJMHATAMM.

[IpumeHeHne Teopuu NpyU PEeIICHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.
N3yueHne ckansipHOroO INPOMU3BENCHHS BEKTOPOB, BEKTOPHOI'O YpaBHEHUS
IpsIMOW M IUIOCKOCTH. [IpuMeHeHMe TeopuM INpU pEIIEHUU 3anad Ha
JEUCTBHSI C BEKTOPAMH, KOOPJAMHATHBIN METO/, IPUMEHEHUE BEKTOPOB IS
BBIYHCJICHUS BEJINYUH YIJIOB U PACCTOSHUM.

O3HakoMIIeHHE € JJ0KA3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O B3aHMMHOM
PacCIoJIOKEHUH NPSAMBIX U IUNIOCKOCTEN € UCIIOIb30BaHUEM

BEKTOPOB.

YYEBHO-METO/IMYECKOE
U MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
MMPOT'PAMMBI YYEBHOM JUCLUILINHBI
MATEMATHKA (npod)

OcBoenue mnporpammbsl y4eOHOH AMCHUIUIMHBI Maremaruka (mpog) mpeamnosiaraeT Haauuue
B NpodeccroHaIbHON 00pa30BaTeIbHON OpraHu3allii, peaan3yroleld 00pa3oBaTebHYIO IPOrpaMMy
cpeanero oodmero obpaszoBanus B mpenenax ocBoeHus OOIl CIIO na Ga3ze OCHOBHOro oOILIEro
oOpa3oBaHmus, y4eOHOr0 KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTH OOECIEeUUTh 00Yy4aromuMcs
cBOOOIHBIH 1ocTyn B IHTEpHET BO BpeMsl yueOHOr o 3aHATHS U MEPHOJ] BHEYYEOHOM NesTeTbHOCTH.

[Tomemenne xaOuHeTa ymoBieTBOpsieT TpeOoBaHWsM CaHUTAPHO-IHUIEMHOIOTHIECKIX
npaBmi U HopMmatuBoB (CanlluH 2.4.2 No 178-02) u ocHameHO THUIIOBBIM OOOpYyIOBaHHUEM,
YKa3aHHBIM B HACTOSIIUX TpeOOBAHMSIX, B TOM YHCJIE CHEIMATU3UPOBAHHON yueOHOW Mebenbio u
cpeAcTBaMU OOydYeHHUs, JOCTAaTOYHBIMHM Ui BBIOJHEHHsS TPeOOBAaHMM K YPOBHIO IMOATOTOBKH
00yJaroIXcst

B xabunere umeercs MynbTUMEAUNHHOE O0OpPYJOBAaHUE, IMOCPEICTBOM KOTOPOTO YUYACTHHKH
00pa3oBaTENBFHOIO TIPOIleccCa MOTYT TPOCMATPUBATh BH3YAIBHYIO WH(MOpPMAIMIO IO MaTeMaTHKE,
CO3J1aBaTh MPE3CHTAIMH, BUACOMATEPHUAIIbl, UHbIE JOKYMEHTHI.

B coctaB y4eOHO-METOANYECKOTO M MaTepHAbHO-TEXHUYECKOTO OO0ECTICUeHHs MPOTrpaMMbI
y4eOHOM qucuuIuiHabl «Marematuka (mpod)» BXOIAT:

* MHOTO()YHKITHOHATBHBIA KOMIUIEKC TPENO/IaBaTes;
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* HarJsAHBIE TOCOOMS (KOMIUIEKTH y4eOHBIX TaOJMI], TUIAKaTOB, MOPTPETOB BBLIAIOIIUXCS
YUEHBIX-MAaTEeMaTHKOB H JIp.);

* nH(OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEICTBA;

* SKpaHHO-3BYKOBBIC TTOCOOUS;

* KOMIUIGKT TEXHMYECKOW TOKYMEHTAlluW, B TOM YHCIIe MAacropTa Ha CpeACTBa OOy4YeHHS,
WHCTPYKIIUHU TI0 UX UCIIOJIb30BAaHUIO M TEXHUKE 0€30TIIaCHOCTH;

* OuOMOTEeUHBIN QOH.

B Oubnuoteunslii GoHA BXOAAT ydyeOHUKH, Yy4eOHO-MeTomamueckne KOMIUIeKThl (YMK),
o0ecreynBaIMe OCBOCHHE Y4eOHOM aucuuIuiMHbl MaremaTuka (mpod), peKOMEHIOBaHHBIC WU
JNOMYyIICHHBIC IS KCIIOJIb30BaHMsSI B MPOQECCHOHAIBHBIX 00pa30BaTECIbHBIX OpPTaHU3AIMSIX,
peanu3yomux 00pa3oBaTeIbHyI0 IPOrpaMMy CpeaHero olmiero oOpa3oBaHus B Mpeesiax OCBOCHUS
OOII CIIO na 6a3e 0CHOBHOT'O 00IIIET0 0Opa30BaHUs.

bubnmoreunslii GoHI MOXKET OBITH JONOJHEH SHUMKIIONEANUSIMH, CIIPABOYHUKAMHU, HAYYHOM,
HAYYHO-TIONYJSIPHOW U IPYTO# IUTEpaTypoil 1o MaTeMaThKe.

B mpouecce ocBoeHuss nporpamMmbl  yueOHOM  auCHMIUIMHBI  MaremaTtuka (mpod)
CTY/ICHTBI JIOJDKHBI IOJIyYUTh BO3MOXHOCTH JIOCTYIa K 3JICKTPOHHBIM Y4YeOHBIM MaTepualiaM IIo
MaTeMaTHKe, WMEIOMMMCS B CBOOOIHOM JOCTyne B ceTH MHTepHeT (3JIEKTPOHHBIM KHHTraMm,
MpakTUKymMaMm, Tectam, MaTepuaiam EI'D u np.).

PEKOMEHIAYEMAS JIMTEPATYPA

das crynenToB

Amumo II.A. u gap. Marematuka: ainrebpa M Hadajga MaTEeMaTHYECKOrO aHalu3a,
TEOMETPHS.

Anrebpa M Hauana maTeMaTH4yeckoro aHanu3a (0a30BbId M yIriIyOJ€HHBIM YpoBHH).l10—
11 knmaccel. — M., 2014.

Artanacsn JI.C., byryzoB B.®., Kagomnes C.b. u ap. Martemaruka: anredbpa u Havana
MaTemaTtuueckoro ananmsza. ['eomerpus. ['eomerpus (6a3oBbiii U yrinyOneHHbId ypoBHH). 10—11
Kaaccel. — M., 2014.

bamvakoB M.M. MaTtemaTtuka: y4yeOHUK Ul CTYA. YUpeKACHUH cpel. mpod. oOpa3oBaHMUsL.
—M,, 2014.

bammakoB M.M. Martemaruka. COOpHUK 3amad Npo(UIbHOM HANpaBICHHOCTH: Y4eOl.
nocoOue JyIs CTy/. YUpexaeHui cpel. mpod. odpazosanus. — M., 2014.

bammvakoB M.M. Marematuka. 3amayHuk: ydeb. mocoOue Uis CTyA. YUPEXKICHUH Cpel.
npo¢. oOpazoBanus. — M., 2014.

bammakoB M.M. MaremaTtuka. OIeKTpOHHBIH yde0.-METOJ. KOMIUIEKC JUIs CTY.
yupexieHuit cpel. npod. odpazosanus. — M., 2015.

bamvakoB M.M. Matematuka (6a30Bblif ypoBenb). 10 kimacc. — M., 2014.

bammvakos M.1. MatemaTuka (6a30BbIit ypoBeHb). 11 kimace. — M., 2014.

bamvakoB M.M. Anre6Gpa u Hayana ananusa, reomerpus. 10 kmacc. — M., 2013.

bamvakoB M.M. Marematuka (6a30Bwiii ypoBenb). 10 wmacc. COopHuK 3amad: y4eoO.
mocobue. — M., 2008.

bamvakoB M.M. Maremaruka (0a3oBbiii ypoBeHb). 11 kmacc. COopHUK 3amad: yueo.
nmocooue. — M., 2012.

I'yce B.A., TI'puropseB C.I'., HBomrmna C.B. Marematuka mia mnpodeccuil u
CIEeLUANBbHOCTEN COIMAIbHO-I)KOHOMHUYECKOTO MpOo(uis: yu4eOHHMK s CTYHd. YUPEXKACHUH Cpel.
npod. obpazosanus. — M., 2014.

Komarua 10.M., TkaueBa M.B, ®eneposa H.E. u np. Matemaruka: anredpa u Haudana
MaTeMaTHYecKoro aHaiuza. AnreOpa M Hayaja MaTeMaTHYecKoro aHamusza (0a3oBblii U
yriyonenssiit yposan). 10 knace / mog pen. A. b. XKwmwkuenko. — M., 2014.
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Komsarua FO.M., TkaueBa M.B., ®enepoa H.E.u np. Martemaruka: anreOpa um Havaja
MaTreMaTHYecKoro aHanm3a. Anrebpa W Hayajla MaTeMaTHYeCcKoro aHanu3a (0a30BBIM U
yroyonennbiii ypoBHu). 11 kimace / mopg pen. A. b. XXwmxkuenko. — M., 2014.

s npenogaBaresieit

@denepanbHblii 3akoH oT 29.12.2012 Ne 273-@3 «0O06 o6pazoBanuu B Poccuiickoit
denepanuny.

[Ipuka3 MunucrtepctBa obpa3oBanuss u Hayku P® ot 17.05.2012 Ne 413 «O6
yTBEpKACHUH (elepalbHOr0  TOCYJapCTBEHHOrO  O0pa30BaTeIbHOTO  CTaHAApTa  CPEIHEro
(mosHOTO) O0IIEro 00pa3oBaHUS.

[Ipukaz MunuctepctBa oOpazoBanuss uW Hayku P®D ot 29.12.2014 Ne 1645 «O
BHeceHuM u3MeHeHud B Ilpukaz MunuctepcrBa oOpa3oBanusa u Hayku Pocculickoit @enepanuu ot
17.05.2012  Ne 413 «OG6 yrBepxkaeHuu ¢GeaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJIapTa cpeHero (MoaHoro) o0IIero 00pa3oBaHUsD.

[Tucemo JlemapTameHTa TOCYAapCTBEHHOW TMOJIUTUKM B cdepe MNOArOTOBKU pabouux
kagpoB u JIIO MunucrepcrBa oOpasoBanus u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHanMM 1O OpraHU3aluu TOJXYYEHHUs CpelHero oOmiero ooOpa3oBaHus B Tpeenax
OCBOEHHUSl 00pa30BaTEJIbHBIX IPOrpaMM CpEOHEro MpoQecCHOHAIbHOrO oO0Opa3oBaHMs Ha 0Oase
OCHOBHOTO  o0miero  o0Opa3oBaHusi C y4eTOM TpeOoBaHUIl (QeaepalbHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHJAPTOB U MOJIydaeMOdM mpodeccur WM CIEHUATBbHOCTH  CPETHETO
npodeccnoHanbHOT0 00Pa30BaAHUSY.

bammvakoB M.. MaremaTuka: KH. [Jis IpenoiaBaressi: MeTo. mocooue. — M., 2013

bammakoB M.U., Lpiranos III.1. Metoauueckoe mmocodue jis moaroToBku k EI'D. — M.,
2011.

HuTepHeT-pecypcsl

www.fcior.edu.ru (MudopMaimoHHbIe, TPEHUPOBOUHBIC U KOHTPOJIBHBIC MAaTEPUAIIBI).

www.school-collection.edu.ru (Eaunas xoiiekiuu udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB).
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