MunncreperBo o6pazoBanus, HayKH U MOJIOACKHOH MOJIUTUKU

Kpacrozapckoro kpas
l'ocynaperBenHoe GiopkeTHOE podeccHoHanbHOe 00pasoBaTesbHOE yupexkIeHHe
KpacHonapckoro kpas
«Kpacnonapckuii monurexnudeckuii TEXHUKYM)

PABOYAS IIPOI' PAMMA
YYEBHOW JINMCUMILJIMHDI

OVY/1.12 MaremarTuka

AJI1 CICLHATIBHOCTH CPe/IHEro MpOo(ecCHOHAIBHOr0 06pa3oBaHus
13.02.09 MonTax u skcnyaTauus JuHui dJIEKTpoliepeayn

2021 r.



COJIEP)KAHME

CTp.
1. TloscHuTenpHas 3amucka. 4
2. O61as xapaKTepucTHKa YueGHOM qMCIIHIINHBI «MaremaTuka» S
3. Mecto yueGHOI mucUumITHESI B y4eOHOM M1aHe 7
4. PesysbTaTel 0cBOeHMs yueGHON AUCLUILIUHEI 8
5. Conepxkanue y4eGHON AUCUMIIIHHEL 10
5.1.Anrebpa 10
5.2.0CHOBBI TpHrOHOMeTpHH 11
5.3.®yHKIUH, UX CBOHCTBA 1 rpapuKu 11
5.4.Havana maTemarnueckoro aHaamuza 12
5.5.YpaBHeHusl 1 HepaBeHCTBA 13
5.6.Kombunatopuka, CTATHCTHKA U TEOPHS BEPOSITHOCTEN 13
5.7.I'eometpus 14
6. TemaTuueckoe n1aHUPOBaHHUE ¢ OINpEJICIEHUEM OCHOBHBIX BUI0B 16

Y4eOHOMN NesITebHOCTH 06YYarommXcs.

6.1.TemaTuveckuii man 00111e00pa3oBaTeIBHOM yueGHON AUCIIUILIHHEL 16
0.2.XapaKkTepHCcTHKa OCHOBHBIX BHIOB Y4eOHOI 1esATeJIbHOCTH CTYIEHTOB. 18
7. V4ebGHO-MeTOaHueCcKOe U MaTepHaIbHO-TEXHUYECKOe obecreyeHue 23

MpOrpamMMb! y4eOHOH IMCUMITTHHBI

8. Pexomenmyemas JUTepaTtypa 26



1. MOSICHUTEJIBHAS 3AIMUCKA.

[Iporpamma o01eoOpa3oBaTeabHOH yueOHOM aucuurinHa «MaTemaTHkay
MpelHasHauYe€Ha I M3YYeHHs  MareMaTUKM B NpodecCHOHANTbHBIX
oOpasoBarenpHbIX  opranusauuax CIIO, peanusyromux o0pa3oBaTENbHYIO
nporpaMMmy cpeaHero obOuiero obpa3zoBaHus B IpejiesiaXx OCBOEHHsS OCHOBHOM
npogeccuonansHoi obpazoratensHoil nporpamMer CITO (OITOIT CITO) Ha Gaze
OCHOBHOro  00wwiero o0pa3oBaHMs TpPU  TOJATOTOBKE  KBalH(DHLUHPOBAHHBIX
CHeLMAIUCTOB CPe/IHEero 3BeHa.

[Iporpamma paspaborana Ha ocHoBe TpeboBaHuil ®I'OC cpennero obuiero
oOpa3oBaHus, 1o crneuuanbHocTH 13.02.09 MoHTax M 3KCIulyaTalus JHHHH
JIEKTpOIepeiayd TEXHHUYECKOro npoGuis, INpeabsiBlIseMbIX K CTPYKTYype,

COJEPIKAHMIO M pe3ysIbTaTaM OCBOeHHUs yueOHOM AUCUUIUIMHBI «MareMaTtuka», B
COOTBETCTBUM C PEKOMEHAALIMSAMHM 10 OpPraHU3aLUK [10JIyYEeHUs Cpe/IHero OGIIEero
oOpa3oBaHMs B IpeleiaX OCBOEHHUs 00pa3oBaTebHBIX IPOrPAMM CPEIHETO
npodeccuonanbHoro obpasoBaHus Ha 6a3e OCHOBHOIO 0O0LIEro 0OGpa3oBaHUs C
y4eToM  TpeOoBaHMHM  (elepalibHBIX TOCYAApCTBEHHBIX 00pa30BaTeIbHBIX
CTAaHIApPTOB M [0Jly4aeMOH CIELHaJbHOCTH CpeIHEero MpoheccHoHaIbHOro
oOpasoBanus (nucbMo JlemapraMeHTa TroCyJapCTBEHHOW IMOJMTHKH B cdepe
MoAroToBKH padouux kaaposB u IO MunoOGpHayku Poccun ot 17.03.2015 Ne
06-259), ¢ yuerom IlpumepHON OCHOBHOH 00pa30BaTeNLHON MPOrPAMMEI
cpeanero obuero o6pa3zoBaHus, 0JOOPEHHOI peluneHneM ¢eaepanbHoro yuebHo-
METO/IMYECKOro o0beIMHeHus no obiieMy oOpa3oBaHUIO (IPOTOKOJI OT 28 HUIOHS
2016 r. Ne 2/16-3).

Conepxanne mnporpamMbl «MaTeMaTHKa» HaNpaBiIeHO Ha JOCTHIKEHHE

CJAEaYIOLIMX LeJIei:

* obecrieuenne CHOPMUPOBAHHOCTH IPEACTABIEHHH O COLMANbHBIX,

KYJIBTYPHBIX U UCTOPUYECKUX (PAKTOpax CTAHOB/IEHHs MaTEMAaTHKHU;

* obecrieyeHue cHOPMUPOBAHHOCTH IJIOIHYECKOTO, AIrOPUTMHYECKOrO H

MaTEMaTHYeCKOIro MbILUICHUS;

* obecneyenue CQHOPMHUPOBAHHOCTY YMEHUM IIPUMEHSATL TOJy4YEHHBIE

3HAHHs [TPH PelllelHH Pas3IHIHBIX 3a4a4;

* obecrieyeHne C(HOPMHUPOBAHHOCTH IMPEACTABIEHUNA O MaTeMaTHKe Kak

4acTH OOINEYE/IOBEYECKOW Ky/bTYpbl, YHUBEPCAbHOM s3bIKE HAyKH,

[103BOJISIIOIIEM OMKCHIBATE U M3y4aTh peajbHble MPOLECCH] U ABIEHUSI.

B nporpammy BK/II0YEHO Cojep:KaHMe, HalpaBieHHOEe Ha (pOPMUPOBAHHUE Y
CTYACHTOB KOMIIETEHIIMH, HCOOXOAUMBIX sl KadecTBeHHOro ocBoeHus: OITOI
CIIO Ha 6ase 0CHOBHOro 00IIero oOpa3oBaHusi C MONyYeHHEM CPEIHEr0 OBIIEro
00pa30BaHMsL; IPOIPAMMbI [10INOTOBKH CIELHAIMCTOB CPE/IHEro 3BeHa (ITTICC3):

OK 1. Bbibupare crnocobGbl  pemieHusi  3amay npodheCcCHOHAITBHOM
ACSATEIIbHOCTH, MPUMEHHUTENBHO K Pa3InYHbIM KOHTEKCTAM

OK 2. OcyulecTBisiTh NOMCK, aHaiu3 M MHTEPIpeTALMio MH(OPMALHH,
HEOOXOAMMON /1151 BBIMOJIHEHHUS 33184 NPOeCCHOHANBHON IeSTeNbHOCTH

OK 3. [lnanupoBsath 1 peann3oBbBaTh COGCTBEHHOE MPOQECCHOHATBHOE U
JMYHOCTHOE pa3BUTHE



OK 4. PaGorars B KOJIJIEKTUBE H KOMaHe, 3(p(PEKTUBHO
B3aMMO/I€HCTBOBATE C KOJIJIEraMHy, PYKOBOJICTBOM, KIIHEHTAMMU.

OK'S. Ocyuwectisirts  yctHylo u [MCbMEHHYI0 KOMMYHMUKALIMK) Ha
FOCYNapCcTBeHHOM  s13blke  Poccuiickoit Depepaunn ¢ yuerom ocobeHHOCTEI
COLMATILHOTO U KYJIbTYPHOIO KOHTEKCTA

OK 6. [IposiBiisTE IPaX1aHCKO-NIaTPHOTHYECKYIO MO3ULHIO,
ACMOHCTPHPOBATL OCO3HAHHOE I[MOBEIOIEHHWE HAa OCHORe 06meqeﬂoneqecxﬂx
LIEHHOCTEH!.

OK 7. CopneicTBOBATD COXpaHEHUIO OKpY’KaroLen Cpensl,
pecypcocbepexeHuto, 3hHeKTUBHO IeHCTBOBATD B 4pe3BbIYaWHBIX CUTYALHUAX

OK 8. Hcrnonszosars cpencrea (U3MYECKOl KyIbTYpHI I COXpaHeHHUs U
YKPCILICHUA ~ 310pOBbSl B MPOLECCE MPO(YECCHOHANBHOM  NeSTENBHOCTH 1
NOAACpKAHUS HEOOXOAUMOTr0 YPOBHS (PU3HYECKON MOArOTOBICHHOCTIA

OK 9. Vcnons3oBars HH(POPMAaLHOHHbIE TEXHOJIOTUH B npodeccuoHaIBLHOMN
HESITEIbHOCTH.

[Iporpamma yuyeOHOH  nucummimuel  «MaremaTukay peanusyer
00pa3soBaTeNbHYIO [pOrpamMmy cpeanero obuwero obpa3oBaHus B npezaenax
ocsoeHns OIIOIT CTIO wa 6Gase ocHOBHOro oBiuero 00pa3oBaHus, yTOYHSET
COAepxkaHMe  y4eOHOro MaTepuana, MOCIeq0BATEIbHOCT  €ro H3Yy4EHHUS,
pacrpelie/ieHie y4eOHBIX 4acOB, YYHTBIBAs CIELH(HKY [IPOrpaMM TOATrOTOBKU
CNCLHATTMCTOB CPE/IHErO 3BeHA, OCBAMBAEMOI CITeLHAIbLHOCTH.

Cornaco yueGHOMy mumany ofydarolqyecs BBIMOIHSIOT WHIMBUIy b HBI
IIPOCKT.

[lporpamma  Moker wucnonb3oBaThCs JAPYTUMH  NPO(GECCHOHATBHBIME
00pa3oBaTeNbHBIMU  OpraHM3aLUsAMHU, peamu3yloluMu  0Opa3oBaTesibHyI0
TPOTpamMMy Cpe/iHero oOuiero o0pa3oBaHHs B Ipeienax OCBOCHUS OCHOBHOM
OINOII CITO na 6a3e 0cHOBHOrO 061Iero obpaszosanus (ITTICC3).

IIporpamMma npenmnonaraer o6ydenune UHBATHIOB U man ¢ OB3: mns nun ¢
HAPYIICHUAMM  3peHMA; JUIS JIMI C HApYUICHUSMHM  OINOPHO-ABUIATENbHOIO
afnapara; uist JIMIL ¢ HEPRHO-ICUXUYECKUMH HAPYIICHHAMM.

2. OBLIAS XAPAKTEPUCTHUKA YYEBHOM AUCHUTLIJINHBI
«MATEMATHKA».

Maremaruka  siBuseTcs  yHIAMEHTATLHOM o0weobpaszoBaTebHOM
AMCLMIUIMHOH  CO  CJIOXKHBIIMMCS  YCTOMYMBBIM COOCpKAaHUEM MW O0OIIMMHU
TpeOOBaHUSIMU K [I0ATOTOBKE 00yyaroIuxcs.

[lpu  ocBoenun  crneumansHoctedi  CITIO TEXHHYECKOro  mpouis
MPO(BECCHOHAIBHOIO  06pa30BaHUs  MaTeMaTHKA u3ydaercs yriayOJIeHHO, Kak
npoduibHas ydyeGuas AMCLUILTHHA, YUYUTBIBAIOIIAA CreUU(UKY OCBaWBaeMoii
CIeLMaIbHOCTH.

OTO BbIpaKaeTcst B COnePKaHUH 00y4eHHs, KONIMYECTBe YacoB, BbIJI€JISI€MbBIX
Had M3YYCHHE OTACJbHBIX TEM MPOrpPaMMbl, IJIyGHHE UX OCBOEHHS CTyEHTaMH,
OObeMe U XapakTepe NPaKTHYECKUX 3aHSTHIA.



OO0mwe uenn u3y4eHuss MaTeMaTHKU TPaJHLMOHHO PEAIM3yIOTCS B YeThIpeXx
HaIlpaB/ICHHUAX.

1) oBuiee npescraBieHne 06 HASAX U METOAAX MATEMAaTUKH;

2) HHTEJIEKTYaJIbHOE Pa3BHTHE;

3) oBiasieHne HeOOXOIMMBIMU KOHKPETHBIMU 3HAHUAMHU U YMEHHUSAMIE;

4) BOCIIATATE/IbHOE BO3JIEHCTBHE.

Ilpodunuzaums wuenell mareMatHdeckoro o0pasoBaHHA OTpaXkaeTcsi Ha
BEIOOpE PHOPUTETOB B OpraHM3aLKK yuebHOM AesTenbHOCTH obyyarommxcs. s
TEXHHYECKOTO MpoQuiisi npodeccHoHanbHoro obpa3oBaHusi — BbIGOp LesIeH
CMELLACTCs B NMParMaTH4eCKOM HalpaBI€HHH, NpelyCMaTpUBAIOIIEM YCHIEHHE W
pacludpeHue MIPUKIIAHOTO Xapakrepa U3y4YeHUs MaTeMaTUKH,
MPEUMYIICCTBEHHOH OpPHUEHTAllMM Ha AJITOPUTMHYECKHMM CTHJIb [103HABATENILHOM
HEeATEeJIILHOCTH.

M3y4eHue mareMaTuky Kak NnpoduabHO# 061ieobpaszoBaTenbHol yueGHOI
AUCLIMIUIMHBL,  YYUTBIBAIOIICH  CcreuM(UKYy  OCBaMBaeMOW  CTyIEHTaMU
cnenualibHOCTH CI1O, 00ecrieyuBaeTcs:

* BEIOOPOM pa3TMYHBIX MTOAXO0A0B K BBEAEHHUIO OCHOBHBIX MOHSITHI;

* (OpMHpOBaHMEM CHUCTeMbl y4YeOHBIX 3alaHUH, OOeCTeYNBAKONIINX
s dexTuBHOE OCyIIeCTBIEHHE BLIOPAHHBIX LIENEBbIX YCTAHOBOK;

* oforauleHueM CreKTpa CTHJIeH y4eOHOH JeATeJbHOCTH 3a cYer
COrlacoBaHMsl C BEAYLUMMH JesATENbHOCTHBIMH XapaKTePUCTHKAMH BBIOPaHHOM
CIEeLUAIbHOCTH.

[IpodunpHas cocraBisiiomias OTpakaercss B TpeOOBAaHUSX K MOATOTOBKE
00y4alLKXCSI B YACTH:

* oOlied cUCTeMBbl 3HAHMI: COJepKaTeNbHbIE MPUMEPbl HCIOIb30BAHHS
MaTeMaTUYeCKUX UIEH U METO10B B NpodhecCHOHATLHOM 1eATeIbHOCTH,

* YMEHMH: pasnu4ue B ypoBHE TpeGOBaHMH K CIOKHOCTH MPUMEHSEMBIX
aJrOPUTMOB;

* NPaKTUYECKOr0 WCIOJIb30BaHUs MPUOOPETEHHbIX 3HAHHW H YMEHHH:
WHIMBHU/yaJIbHOTO y4ye0OHOIro OIbITa B TMOCTPOEHMHM MAaTeMATHYeCKHUX MOJeJiei,
BBIITOJIHEHUH MCCJIEI0BATEILCKUX TPOEKTOB.

Takum  oOpasom, peanusauus colepkaHds y4eOHOH  AMCLHMIUTAHBI
OPUEHTHPYET Ha IPUOPUTETHYIO POJIb MPOLECCYaIbHbIX XapaKTePUCTHK y4eOHOM
paboThl, 3aBUCALIMX OT NPOGUIS NPOGECCHOHATBHOTO 06Pa30BaHus, HONYYEHUS
OMbITa HCIO/Ib30BAHUA MATEMATUKH B COJEPKATENBHBIX W NPO(ECCHOHANBHO
3HAYUMBIX  CHTyalMsAX [0  CPaBHEHMI0O ¢  (hOpMalbHO-yPOBHEBBLIMHU
pe3yJIbTATUBHBIMH XapaKTePUCTUKAMH 00yUYeHHUS.

Conepkanue yueOHOW QUCUMIUIMHBI pa3pabOTAHO B COOTBETCTBHH C
OCHOBHBIMH COACPIKATCIbHBIMH JIMHUAMHU 00y4eHUS MaTeMaTHKeE:

* aiareOpanyeckas JMHUS, BKIIOYAIOIAS CHCTEMATH3ALMIO CBEIECHHH O
HUCTIaX; M3YYeHME HOBBIX M 0000IlIEHHe paHee W3yYEHHBIX OIeparuii
(BO3BeJICHHE B CTENeHb, U3BICYEHHE KOPHs, JIOrapu)MUpOBAHHE, CHHYC,
KOCHHYC, TAHI'CHC, KOTAHI€HC W OOpaTHbIE K HUM); H3y4YeHHe HOBBIX BH/OB
YHUCIIOBBIX BBIPKCHUH W (OPMYJ; COBEpIIEHCTBOBAHHE MPAKTHYECKUX



HABBIKOB u BBIYUCIIUTEIIBHOM KYJITYPHI, pacimpeHue U
COBEPLICHCTBOBAHKME ~aIreOpauyeckoro anrapara, ¢(hOPMHPOBAHHOTO
OCHOBHOW IUKOJIE, M €ro NPUMEHEHHe K PelIeHHIO MaTeMaTHYECKHX M
MPUKIIAIHBIX 3a/ay;

* TCOPETUKO-(QYHKUMOHAIbLHAS JIMHMS, BKIIOUAIONIAS CHCTEMATH3ALMIO U
paclIMpeHrne CBeleHUH o (yHKLUSIX, COBEpLIEHCTBOBaHUE TrpadUUeCcKUX
YMEHMHU; 3HAKOMCTBO C OCHOBHBIMH M/IESIMH M METOIaMH MATEeMaTHIECKOrO
aHaius3a B 00beMe, MO3BOJSIOIIEM HCCIeJ0BaTh 3JIEMEHTapHble QYHKLMH H
pelIaTh NPOCTEUIINE FeOMETPUUECKUE, YU3UUECKUE U APYIUe NPUKIaIHbIE
3a/1a4uu;

* JIMHWs  ypABHEHUH ¥ HEPaBEHCTB, OCHOBAHHAs HA [OCTPOCHHH U
MCClIeI0BaHU K MaTeMaTUYeCKUX  MOJENIeH,  nepecekalolascs ¢
anreOpanyeckolt ¥ TeOpeTHKO-(PYHKUNOHANLHON JTMHUSIME U BKIIOYAFOLIAs
pa3BUTHE u COBEPLIEHCTBOBAHUE TEXHUKH anreOpanyecKux
NMpeoOpa3oBaHUK [ penieHus YPaBHEHUI, HEpaBeHCTB U CHUCTEM;
(popMupoBaHHE CIOCOOHOCTH CTPOMTH W  HCCIIEHOBATH MpocTenine
MareMaTHYeCKHe MOJEIM IPpU pPELIeHMH NPUKIAJAHBIX 33Jay, 3a7ay u3
CMEXKHBIX U CIIELMUa/IbHBIX AUCLUIIINH;

* ICOMETpHYECKas JIMHMA, BKIIOYAIOLIAs HaIIsJHble I[PEICTABIEHUS O
NPOCTPAHCTBEHHbIX (UIypax M W3yueHHe MX CBOWCTB, (hOpMHpOBaHUE W
pa3sBUTHE  NPOCTPAHCTBEHHOIO  BOOOpake€HWsl, pa3BUTHE  CIOCOOOB
F€OMETPUYECKUX HU3MEPEHHH, KOOPAHWHATHOTO M BEKTOPHOIO METONOB JUISI
PCLICHHS MAaTEMaTHYECKUX M MPUKJIAJAHbIX 3a/1ay;

* CTOXacTH4ecKas JMHUS, OCHOBAHHAs HA Pa3BUTHH KOMOMHATOPHBIX YMEHHH,
MPEACTABJICHHH O  BEPOATHOCTHO-CTATHCTHYECKUX  3aKOHOMEPHOCTSIX
OKpPY’KaroLLEero Mupa.

B paGoyeii mnporpamme y4eOHbI MaTepuan NpPEeACTABIEH B bopme
Yepelyrolerocss  pa3BepThIBAHHWSA  OCHOBHBIX  COJAEp)KATEIbHBIX  JIMHUM
(anreOpanyeckor, TEOPeTHKO-YYHKUMOHAILHON, ypaBHeHHH U HEPAaBEHCTB,
reOMeTPUYECKOM, CTOXAaCTHYECKOM), YTO IMO3BOJISIET THOKO MCIONB30BAThE MX
pacriojio’keHne W B3aMMOCBS3b, COCTAB/ATL PabOYMH KalCHAAPHBIN MJIaH, I10-
pasHoMy uepeaysi yueOHble TeMbl (I7IaBBl Y4eOHHKA), TIIyOHMHY H3Yy4YEHHUS
MartepHala, YPOBCHb MOATOTOBKH CTYIAEHTOB I10 HnpeaMeTy.

Msyuenne oO0ImeoOpa3oBaTebHON y4eOHOH IUCLMIUIMHBI «MaTeMaTHKay
3aBepLIaeTCs 10/IBE/ICHUEM UTOrOB B (JOpME K3aMeHa B paMKax IPOMEKYTOUYHOH
aTTeCTallMM CTYACHTOB B IIpolecce ocBoeHus ocHoBHoW OITOII CITO ¢
nonyveHuem cpearero oduero odpasosanus ([ITICC3).

jee)

3. MECTO YYEBHOM JMCUMUILIMHbI B YYEBHOM ILIAHE.

Yuebuan aneuunimuna «Matematuka» sBisercs  yd4eGHbIM [peJIMeTOM
00s13aTe/IbHOM NpeaMeTHOH obnacti «Marematuka u uHbOpMaTHKay OIOC
cpeanero odero o0pa3oBaHusl.

B npodeccuonanshbix 06pasoBaTenbHbIX OpraHM3aLHsX, peaM3yOInX
00pasoBaTeNbHYIO IPOrpamMMmy CpeaHero O0GLIero oOpasoBaHHs B Mpejenax



ocgoenuss OINOIT CIIO na Gase ocHOBHOro o6iero oGpasoBaHus, ydeGHas
AucuuniHa «Marematika» u3ydaercs B 00LIe00pa3oBaTebHOM LHUKIE y4eGHOro
niada OITOIT CIIO ua 6Ga3ze ocHOBHOro 06uIero o6pa3oBaHus ¢ MIOJTy4EHUEM
cpeanero obuiero obpazosanus (ITICC3).

B y4ebnbix nnanax IMTICC3 yuyebnas aucuumninga «MaTemaTika» BXOIHT B
coctaB o0wmx 001Ie00pa3OBaTeIbHBIX YIEOHBIX AMUCIHILIMH, GopmupyemMbIx u3
obsi3aTenbHbIX IIpeameTHBIX obnacteit OI'OC cpennero obuiero obpaszosanus, wis

cneuranpHoctel  CIIO  coorBercTByomero npoduns npodeccHoHanbHOro
00pa3oBaHusl.

4. PE3VJIbTATBlI OCBOEHUS YYEFHOW JUCUMUIIJIUHBI.

OcBoenne  comepkaHusi  yueOHOH  AUCLMIUIMHBI  «MaTeMaThKay
obecrieunBaeT JOCTHKEHHE CTY/IEHTAMH CIIEAYIOIIUX PE3YbMAmOog:

* TUYHOCMHBIX:

—= COPMUPOBAHHOCTH MpPEJICTABIEHNI O MATEMATHKE KaK YHHBEPCAILHOM
SI3BIKE HAayKH, CPEICTBE MOJACTHUPOBAHUS SBJICHUH U MPOLECCOB, HAEIX U METOAax
MaTeMaTHKH;

~— TIOHMMaHWe 3HA4YMMOCTH MaTeMaTUKA Ui HayYHO-TEXHHUYECKOro
nporpecca, CcOPMHMPOBAHHOCTbL OTHOLIGHMS K MarTeMaTHKe Kak K 4acTH
0011IeuesIOBeYeCKOH  KyJIbTypbl 4epe3 3HAKOMCTBO ¢ UCTOpHUEN pa3BUTHS
MaTeMaTHKH, 3BOIIOLIMEN MAaTEMATUYECKUX UIEH;

7 Pa3BUTHE JIOTHYECKOIro MBILUIEHHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHHUS,
aJITOPUTMUYECKON KYJIBTYPbl, KPHTUYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOIHMOM
Juts Oy aywiel npogeccHOHaIbHOM AesTeNbHOCTH, LIS MPOLOIDKEHUS] 00pazoBaHHs
M caM0o00pa3oBaHMs;

~— OBJIAJICHUE MATEMATUYECKUMU 3HAHUSIMA U YMEHHSIMH, HEOOXOIUMBIMHU
B TOBCC/HEBHOM JKM3HHM, ISl OCBOGHHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX
AUCUMIUIMH M JIMCLUMIUIMH  IPO(QECCHOHANBHOr0  LMKIA, I MOJy4eHHs
obpaszoBanmsi B o0macTsX, He TpeGyOIMX yriayGIeHHOH MaTeMaTHYeCKOi
MOArOTOBKH;

—— TOTOBHOCTb U CIOCOOHOCTH K OOpa3’OBaHUIO, B TOM YHCIIE
CaMOOGpa3OBaHMI~O, Ha TIIPOTAMKCHHH BCCH AKH3HH, CO3HATCJIIPHOC OTHOLUEHHE K
HENpepLIBHOMY 00pa3soBaHHIO KaK yCIOBHIO YCHELIHOH MpodecCHOHANbHONH H
OOILECTBEHHOM e TeIbHOCTH;

~— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENBHOM TBOpPYECKOH U
OTBETCTBEHHOU J€STEe1bHOCTH,

~ IOTOBHOCTB K KOJUIEKTUBHON paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH
B 00pasoBare/bHOM, OOIIECTBEHHO IOJE3HOM, y4eOHO-HUCClIeI0BATENIbCKOH,
[MPOCKTHOM M APYrUX BHIAX A€STENbHOCTH;

~— OTHOLIGHHE K NpPO(EeCCHOHATBHON NESATENbHOCTH KaK BO3MOYKHOCTH
ydacTtast B pCIICHMM  JIMYHBIX,  OOLIECTBEHHBIX,  OCYAAPCTBEHHBIX,
001IeHALIHOHAIBHBIX [1POGJieM;

* MeManpeomemHbix:

~ YMCHHE CaMOCTOSITeIbHO ONpPEeIEsIsTh LETH AeSTEIbHOCTH U COCTABIISTH

TUIAHBL - ACATC/IBHOCTH;  CaAMOCTOATE/IBHO  OCYIIECTBIATh, KOHTPOJIMPOBATh U



KOPPCKTHPOBATL HACATCILHOCTL, HCIIOJB30BATh BCC BO3MOXHBIC pPECYpPCHI UIA
JOCTUXKECHHUS TIOCTABJICHHBIX LEJICH U pealn3alMyu IIJIaHOB ICATEJIBHOCTH,
BbIOMPATh YCIEILIHbIE CTPATErHH B PA3JIMUHBIX CUTYAIUX;

—— YMEHHE IMpPOAYKTHBHO OOLIATBCA W B3aMMOAEHCTBOBATh B MpOLECCe
COBMECTHOH  NEATEJIbHOCTH, YYHUTBIBATL  IO3HLUHMH  APYrHX  YYaCTHHUKOB
JesTeNbHOCTH, Y (HEeKTUBHO pa3peliaTs KOH(PIHUKTEI;

—— BJAaICHHEC HaBbIKaMH HO3HaBaTeHbHOﬁ, y%ﬁm-ncenenoamenmxoﬁ H
MPOEKTHOH J€ATENILHOCTH, HABBIKAMU pas3pelleHus npodsieM; CrocoOHOCTh U
FOTOBHOCTB K CAMOCTOATE/ILHOMY ITOMCKY METO/0B PELICHUS NMPAKTUYeCKUX 3a1a4,
[IPUMEHCHHIO PA3JIMYHBIX METO/10B I[103HAHUA,

—— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOATEIbHOH HH(GOPMAIHOHHO-
[103HABATE/IbHON ACATEJBbHOCTH, BKIIIOYAs YMEHHE OPUCHTUPOBATHCS B Pa3IMIHbIX
HUCTOYHUKAX HMHGOpMAUUM, KPUTHYECKH OLEHHUBATE M  HHTEPHPEeTHPOBATL
MH(pOPMALHIO, NOTY4aeMyI0 U3 Pa3IndHbIX HCTOYHHKOB;

—— BJaJieHUe S3bIKOBBIMHM CpEJICTBAMHU: YMEHME SICHO, JIOTHYHO H TOYHO
h3j1araTb CBOK TOUYKY 3PEHMS, UCIIOJIb30BaTh aJ1cKBAaTHbIE S3bIKOBbIE CPECTBA;

—— BJlaJICHHE HAaBbIKAMU I[103HABATEIbHOU pedJeKCUd KaK OCO3HAHHSA
COBepLIAeMbIX MAEWCTBHH M MBICIHUTENBHBIX [IPOLUECCOB, HX pe3yJbTaTOB H
OCHOBaHMH, I'PAHMII CBOErO 3HAHHUS M HEe3HAHWS, HOBBIX IO3HABATENIBHBIX 3a1a4 U
CPeICTB Ul UX JOCTUIKEHHUS;

——  UeJIeYCTPeMJIEHHOCTh B [OMCKax M  I[PHHATHH  peLICHHH,
COO0Pa3sUTEIbHOCTb U HHTYHMLIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPeaCTABICHMUIA;
CrOCOOHOCTh BOCIIPUHMMATD KPACOTY U FAPMOHHUIO MHpa;

* NPEOMEMHbIX:

—— CpOpMUPOBAHHOCTH NPEJCTABICHUN O MaTeMaTHKe KaKk 4aCcTH MHPOBOH
KyJIbTYpbl W MECT€ MaT€éMaTUKM B COBPEMEHHON UMBUIM3ALMH, CIrocobax
OTUCAHUs SIBJICHUH peajlbHOro MMpa Ha MaTeMaTHYECKOM SI3BIKE;

— c(OPMHUPOBAHHOCTb MPEJCTABIEHUIA O MAaTEMAaTHYECKUX MOHATHIX Kak
BaXHCHIIMX MaTeMaTUYECKHX MOJEJISX, [O3BOJISIOLIMX OIUCHIBATH W H3y4daTh
pasHbIe TMPOLECChl M SBJICHUS; NOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOIO
MOCTPOEHUS] MAaTeMaTUYeCKUX TeOPUii;

~— BJIAQZICHUE METO/AaMHM J10Ka3aTeNIbCTB U alIrOPUTMOB peLUeHHUs, YMEHHE HX
NPHUMEHATD, IPOBOANUTD 10Ka3aTC/IbHbIE PACCYK/AEHHUS B X0/1€ PELICHHs 3a/1a4;

~ BJIaJIEHUE CTAHJAAPTHBIMH [pUEMaMM pELIEHUS PALUOHAIBHBIX H
MppalOHANIBHBIX, [10Ka3aTeIbHbIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHH
1 HCPABCHCTB, UX CHCTEM; UCIIOJIB30BAHHUE MOTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B
TOM 4uCjie Ui NOHUCKA MYTH PeIICHUS W WIIFOCTPALMM PELIeHUs ypaBHEHUH U
HEPAaBEeHCTB;

—— ¢(pOpPMHPOBAHHOCTL INPCACTABICHHH 00 OCHOBHBIX [OHJTHUAX
MAaTeMaTHY€CKOr0 aHajli3a U UX CBOMCTBAX, BIaJeHUE YMEHHUEM XapaKTepU30BaTh
nose/ieHue (YHKUMH, HCMONB30BaHKE MOJYYEHHBIX 3HAHMM Ul ONHCAHUS M
aHajiu3a peajibHbIX 3aBUCUMOCTEH;

~7 BJAQJICHHE OCHOBHBIMM IIOHSTHSIMH O IJIOCKUX M MPOCTPAHCTBEHHBIX
TEOMETPUYECKHX (UIypax, UX OCHOBHBIX CBOMCTBax; ChOPMUPOBAHHOCTb YMEHUs
pacrosHaBaTh reoMeTpuyeckue (QUrypbl Ha 4yepTekax, MOAEIsSX M B pealbHOM



MHpE; IIPHMEHEHHE H3YUCHHBIX CBOHCTB MeOMETpHYECKHX (uUryp H GopMyn mis
peLIEHH FeOMETPHUYESCKUX 3a/1a4 H 3aJ1a4 ¢ MPAKTHYECKUM COACPIKaHHEM;

— C(OPMHPOBAHHOCTb MPEACTABIECHUA O TMpoleccax W SABICHHUAX,
MMEIOLLMX BEPOSATHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHpe, OCHOBHBIX MOHSATHSX 3J€MEHTAPHOW TEOPHUH BEPOSTHOCTEH;
YMEHHH HaxoJWTb W OLUEHMBATh BEpPOATHOCTHM HACTYIUIEHHS COOBITHH B
NPOCTEHILNX MPAKTHYECKUX CUTYAIMAX U OCHOBHBIC XapaKTEPHUCTHKK CIy4aliHbIX
BEJHYHH;

— BIAQJICHHEC HABBIKAMH WCIIOJIb30BAHMS TOTOBBIX  KOMIIBIOTEPHBIX
MPOrpamm IMpH pelIeHUH 3a/1a4.

5. COAEP)KAHHUE YYEBHOMH JUCLUIIJIMHBI.

Beenenue
MaTtemaTnka B HayKe, TeXHHKe, JKOHOMHKe, HH(OPMAIHOHHBIX
TEeXHOJIOTHSIX M NPAKTHYeCKOH aesitebHOocTH. lleim W 3apauyum uU3ydeHHS
MaTeMATHKH NpPH ocBoeHuH cneunaasbnocren CI10.

5.1. AJI'EBPA
Pazeumue nonamus o uucne

lHeabie w  pannonHaabHbie 4yueaa. JleHeTBHTEbHBbIE  4YHCJA.
Hpuoaurcennuvie evtuciacnun. Komnaexcnote wucaa.

Kopmu, cmenenu u nocapughmor

Kopuu u crenenn. KopHu HaTypa/ibHOM CTeneHH U3 YHCJIA U X CBOMCTBA.
Crenend ¢ pauHOHAIBHBIMH NOKa3aTelssMH, HX cBoiicTBa. CremeHn ¢
JAeHCTBUTEJbHBIMH nokasateasivu. Ceolicmea cmeneHu ¢ O0elUcCmeUme1bHbIM
ROKQ3amesnem.

Jlorapudm. Jlorapupm uyncna. OcHoBHoe JorapupMudecKoe TOKIAECTBO.
JecsitTHunble M HatypajabHble Jjorapupmbl. [IpaBuna aeiicTBuii ¢
Jgorapugpmamu. llepexoa K HOBOMY OCHOBAHHIO.

IIpeoGpazoBanue anarebpamyeckux BoipaxkeHui. IlpeoOpasoBanne
PALHOHAIbBHBIX, HPPAUHOHAIbHbIX, CTEeNEeHHbIX, I[OKAa3aTeJbHbIX H
JOrapu(pMH4YeCcKHX BbIpaskeHHH.

[Ipakmuueckue sanamus Ne 1-16

Apupmerunueckue AeHCTBHSA Ha/a YHCJIAMH, HAXO0K/IeHHe
npuOJIM/KEHHBIX 3HAYeHHH BeJIHYHMH H  MOrpelmHOCTell  BbIYHC/IEHHUH
(abCOMIOTHOM U OTHOCUTEJIBHOMN ), CPABHEHHE YHCJIOBBIX BhIPAKeHHH.

Boluucienne u  cpaBHeHHe KoOpHeil. BbinosiHeHuwe pacyeTroB ¢
paaMKajlamMH.

Pemienne wuppaumonaibHbIX ypaBHenui. Haxoxaenue 3HaueHHid
cTeneHedl ¢ pauHMOHAABHBIMH mnokasarteisiMid. CpaBHeHHe cTemneHeii.
IlpeoOpaszoBanus BbIpaKeHHH, co/JepRalnx CTeleHH. Pemenne
NOKa3aTeJIbHbIX YPAaBHEHH M.,



Pemienne npukaaaHbIx 3a1a4.

Haxoxaenune 3Hauvenuii jorapuma no npousBoJbLHOMY OCHOBAHHMIO.
[lepexon or oamnoro ocuoBammsi Kk apyromy. BblumcieHue M cpaBHeHHe
Jaorapupmos. JlorapudmupoBanue 1 NOTEeHUHPOBAHHE BbIPaKeHHIi.

[IpubanKeHHbIe BLIMHC/ICHNSA H PelieHUsl IPUKJIAAHBIX 3a/1a4.

Pewenne norapungmuueckux ypapueHnnit.

5.2. OCHOBGLI TPUT'OHOMETPUU
OcHOBHBIE TTOHSATHUS

Paauannas mepa yrna. Bpamareannoe aBuxenue. Cunye, KOCHHYC,
TAHIeHC H KOTAHTeHC YHCcIa.

OcHOBHBIE TPHTOHOMETPHYECKHE TOXK/IECTBA

@opmyiubl npusenenus. Dopmyibl ciaoxkenus. PopMyibl yIBOeHHs
Dopmy.ibl NO106UHHO20 yena.

[IpeoOpa3zoBanus NPOCTEHILINX TPUTOHOMETPHYECKHUX BBIPAKECHHUI

[IpeoGpasoBanne  cymMMbl  TPUrOHOMETpHYECKHX  (yHKuUHEi B
NpOM3BeICHHE H NPOH3BeeHUS B cyMMYy. Boipasicenue mpuconomempuueckux
(ynKuuLl vepes manzenc NONOBUHHO20 ApZyMeHma.

Tpuronomerpuyeckue ypaBHeHHs H HEPABEHCTBA

Ilpocrenuune TPUIOHOMETpHYecKHe  ypaBHeHust.  [lpocmeiiuue
MPUZOHOMEMPUYECKUE HEPABCHCMEBA.

O6paTHble TpHroHOMeTpHYeCKHe (QYHKUMH. APKCHHYC, apKKOCHHYC,
ApKTaHI'€HC.

lIpakmuueckue 3anamus Ne 17-30

PaauanHbIii MeTO1 M3MepeHHsl YIiIOB BpPAaLUEHHsI H CBSI3b ¢ IPaaycCHOl
MepoH.

OcHOBHbIE TPHrOHOMETpPHYECKHE TOKAeCcTBA, (OPMYJbI CIAOKEHHS,
yABO€HHUSl, [peodOpa3oBaHHe CYMMBbI TPHIOHOMETPHYECKHX (YHKUMA B
npousBeleHHe, npeodpas’oBaHHe NpPOU3BeJeHHS  TPHIOHOMETPHYECKHX
¢yakuuii B cymmy. Ilpocreiimine TpUroHOMeTpHYeCKHe YypaBHEHHSI W
HepaBeHCTBA.

OGpaTHble TpHroHoMeTpHYecKHe (YHKUHH: apKCHHYC, apKKOCHHYC,
apKTaHIeHC.

5.3. ®YHKIMHU, UX CBOUCTBA U TPA®UKU

@ynkuun. O0sacTh onpeae/leHHsi M MHOKECTBO 3HAa4eHHii; rpaduk
¢ynkunn, nocrpoenne rpadukoB  (GyHKUMHA, 3aIaHHBIX  PA3THYHBIMH
criocobamu.

CpoiictBa  ¢yHkuHn.  MOHOTOHHOCTB,  YETHOCTb,  HEYETHOCTH,
OrPaHUYEHHOCTb, MePUOANYHOCTh. IlpomexyTkH Bo3pacTanus W yObIBaHus,
HauDO/IbIIee W HAMMEHbUICe 3HAYEHMsI, TOYKH IKcTpemyma. I'paduueckas
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unaTepnperauus. Ilpumepsl (QpYyHKIHOHAIBLHBIX 3aBHCHMOCTEH B peajibHbIX
npoueccax M sBJeHUX. ApHpMernyeckue onepauuH Haa (QYHKUUSAMHU,
Caoxnas pynkuus (komnosuiys). [lousitie o HenpepbiBHOCTH QPYHKIHH,

Ob0parupie dyuxkuun. Obracme onpedenenus u obaacmov 3HAYCHUN
obpamroil yHxkyuu. I pagpux o6pammoii ynxyuu.

CrerneHHble, [10Ka3are/bHble, JorapupmMuyeckue
1 TPUTOHOMETpUYeCKUe QYHKLUH.
OOparHble TPUTOHOMETpHYECKHE (YHKLIUH

Onpeaenenuss pyHkumii, ux cpoiicrsa u rpaduxu. [Ipeodpasosanus
rpa¢gukos. [lapanienbHblii NepeHoC, CUMMETPUSI OTHOCUTENIBHO OCeH KOOpAMHAT
M CHMMETPHsT OTHOCHUTE/IbHO Hayaja KOOPAMHAT, CHMMETPHS OTHOCHTE/JbHO
HPAMOH Y=X, PACTH/KCHHUE M CKATHE BA0JIb OCeH KOOPAHHAT.

lpakmuueckue 3anamus Ne 31-35

IlpumMepsbl 3aBUHCHMOCTEH MKy NepeMeHHbIMH B peajibHbIX Mpoueceax
M3 cMeKHbIX aucuuminH. Onpenenenue ¢gyuxkuuii. I[locTtpoenue M ureHue
rpagpuxos ¢yukuuii. Mceaenopanne ¢ynxuuu. CBoiicTBa JIHHEIHOH,
KBAaJAPAaTHYHOH, KYCOYHO-JIHHEHHOH U  JpOOHO-IMHEHHOH  (PYHKUHIA.
HenpepbiBubie u nepuoanyeckne pyukuuu. CpoiictBa M rpadpuku cunyca,
KOCHHYCA, TaHreHca u kKoraHreHca. OGpaTtHble PYHKUHH H HX rpadukKu.
Ob6parnpie TpHronomerpu4ieckne ¢ynxunn. I[lpeoOpasopanus rpaguka
¢Gyukuuu. F'apmonnueckue kosedanus. [lpuknaaueie 3agaumn.

IlokasarenbHble, Jorapupmuyeckue, TPHrOHOMETPHYECKHE YPaBHEHHSI
U HepaeeHcmea.

5.4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMociaenoBarenbnoeTu. CnocoGbl 3aiaHHsi M CBOMCTBA YHCJIOBBIX
nocjaeaoBarenbHocteid. [lonamue o0  npedere  nociedosamenbHOCHU.
Cywecmeosanue npeoeia MOHOMOHHOU OZPAHULEHHOU NOCTE06AMEILHOCTIU.
CymmupoBanue noc/je10BaTeIbHOCTEN. Beckoneuno yObIBalomas
reoMeTpH4YecKasi Iporpeccust 4 ee cymma.

IIpounsBoanas. Ilonsitue 0 Npou3BoAHONH (PyHKIHH, ee reOMeTPHYECKHI
H (u3HYecKkHd cMbIC/. YpaBHeHHe KacaTe/lbHOW K rpapuky QyHKIHH.
[IponsBoaHblie CyMMbl, Pa3HOCTH, Npou3BeleHHsi, YacTHOro. IlpousBoaHbie
OCHOBHBIX JJeMeHTapHbIX (QyHkuui. IlpuveHenne npousBOAHOH K
ucese10BaHu0 GyHKUMA 1 nocTpoenuio rpapukos. Ilpouszgeoonsie obpamuou
dyukyuu u Komnosuyuu hyukyuu.

[Ipumepbl HENO/IL30BAHUS IPOU3BOIHON 1JIS1 HAXOXK/AEHHSI HAWJIYYIero
pelieHHsl B MPHKJIAAHBIX 3a1a4ax. Bropas npou3Boanasi, ee reomerpHyecKuii
U pHU3HYeCKHuil CMbICJI.

HaxoxjieHnue cKopocTH JJsi mnpouecca, 3aJaHHOro (opMmyJsion u
rpagukom.

IlepBooOpasnas u uHTerpaJ. I[lpumeHenne onpeaesleHHOro MHTErpaJa
AN HAXOXK/IeHHsl  IUIOIAAM  KPHBOJHHEHHOH Tpaneuuu. Dopmyaa



Howrona—JleiiOuuua. Ilpumepbl npuUMeHEeHUst HHTerpaja B (QU3UKe H
reoMeTpuH.

IIpaxmuueckue 3ansmus Ne36 - 51

YucioBasi nocie10BaTelbHOCTh, CNOcoObI ee 3aJ1aHUsl, BbIYHUC/IEHHS
yjaeHoB nocienoBateabHocTH. Ilpeaesn mociaexroBaresbHocTH. beckoHeuHo
yObIBalOLasi FreoMeTpHYecKasi IPorpeccHsi H ee cymma.

[IponsBoaHasi: MexaHH4YeCKHIl U reOMeTPUYECKHH CMBICJI POU3BOIHOIA.

YpaBuenne kacareqbHoii B o0wem Buae. IlpaBuaa u ¢opmy.asl
auddepeHuupoBaHusi, TaGJIHUA TNPOU3BOAHBIX JJI€MEHTAPHbIX (QYHKUIHH.
UccaenoBanue ¢GyHkuun ¢ nomomb npoussoaHoii. Haxoxaenue
Han0o/bIIEro, HAMMEHbIUEro 3HAYEHHS W JKCTPEMA/bHbIX 3HAYeHHH
pyHxkunn.

Uuterpan u  nepBoobOpasHasi. Teopema Hbrotona—JleiitOnuna.
[IpumeneHne HHTErpa/ia K BbIYHCACHHIO (PU3HYECKHX BEJIHYHH H NJI0LIALeH.

5.5. YPABHEHHWA U HEPABEHCTBA

YPRBHE‘.HHR U CHUCTEMBI ypaBHeHHﬁ. Pﬂl.llr‘lDHﬂJ'leble, HppalHOHA/IbHBIE,
NnoKazarte/lbHbi€e H TPUHIOHOMETPHYECKHE YPABHEHHUH H CHCTEMBI.

PaBHOCH/ILHOCTH YPaBHEHHH, HEPABEHCTB, CHCTEM.

OcHOBHbIE TIpHEeMbl HX pelieHust (pas3jioKeHHe Ha MHOKHTEJIH,
BBe/JeHHEe HOBbIX HEU3BECTHbIX, NOACTAHOBKA, rpaduyeckuii meron).

Hepasenctsa. PauuoHa/ibHble, MppauHMOHA/IbHbIE, MOKa3aTe/lbHble H
mpuzonomempuyeckue HepapencrBa. OCHOBHbIE IPUEMbI HX pelueHHsl.

Hcenousib3oBanue c¢BoiicTB W rpapukoB (yHKUHH [pPH pelleHHH
ypasHeHuH W HepaBeHcTB. Meroa uuTepBasios. M3oOpaxenue Ha
KOO[)ﬂHﬂﬂTIIOﬁ NJVIOCKOCTH MHOMRCCTBa pCHICHHﬁ ypanﬂclmii H HCPaBCHCTB C
ABYMSsI IEPEeMEHHbIMH H UX CHCTEM.

[Ipuxnaonueie 3a0auu

[Ipumenenne MaTeMaTH4YeCKHX MeTO010B Ji 8 871 pelmeHust
coaepsKRaTeJbHbIX 32124 U3 Pa3IMYHBIX 001acTed HAYKU U MPaKTHKH.

UuTepnperauus pe3yabTaTa, y4eT peajbHbIX OrpaHHYeHHUH.

lpaxkmuueckue 3anamus Ne52 - 55

Kopuu ypaBHenuii. PaBHocuibHOocTe ypaBHenmii. I[lpeoOpa3oBanme
ypapuenuii. OcnobHbic NpHEMbI pelicHHA ypaBHcHHH. PecuicHue cuerem
ypaBHenui. Ucnonb3oBanue cBoiicTB H rpagukoB (PyHKUHUH Aas pelieHHst
YPaBHEHHH U HEPABEHCTB.

5.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSTHOCTEM

JneMeHTbl KOMOMHATOPUKH

OcHoBHBIE NOHSITHSI KOMOMHATOPHKHM. 3aJadyn HA NOACYET YHCJIA
pa3’MeuleHu, NepecTAHOBOK, co4deranuil. Pemenue 3azay Ha mnepebop
BapuaHToB. Popmyna Ounoma Hpwrona. CpoiicTBa OHHOMHHAJbLHBIX
ko3¢ puunenton. Tpeyronbuuk [Mackass.
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")JIEMEHTBI TEOPUH BEPOATHOCTEH

CoObiTHEe, BEpPOSITHOCTH  cOObITHS,  C/IOMKeHHe H  YMHOKCHHE
BepositTHocTeil. ITowsimue 0  He3agucumocmu  COObIMUU, Huckpemnan
CAYUAiHAA BEIUYUNA, 30KOH ee pacnpedeieHus. Tucnoevie xXapakmepucmuku
OuckpemHoli cayuainoi éenudunol. Ilonamue o 3aKone 001bUIUX yUcel.

J1eMEHTbl MaTEMAaTHYECKON CTATHCTHKH

IlpeacTaB/jienne JaHHbIX (TaGJHULbl, AUArPAMMbI, Ipa)MKK), ceHEPAIoHAR
COBOKYNHOCb, 6bIOOPKA, CPeOHee apugpmemuueckoe, Meouana. Houamue o
3a0aUaxX MAMEMAMUYeCKOU CIAMUCMUKU.

Pewienue npakmuueckux 3a0a4 ¢ npuMeHeHueM 6epoamHoCmHbLX
Memooos.

[Tpaxkmuueckue 3anamus Ne 56-64

Ucropusi pa3BUTHS KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH H
CTATHCTHKH ¥ HX POJib B Pa3/IM4HbIX Chepax IeT0BEHCCKON KH3HCACATCBHOCTH.
[paBuaa komGuHaTOopuKH. Pemenne komGuHaTOPHBIX 3a1a4. Pasmemenns,
coueranusi u nepecranosku. bunom Heorona n Tpeyronbuuk [ackans.
[IpukjagHbie 3a1a49H.

Kaaccuyeckoe onpe/ie/eHHe BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH,
TeopemMa 0 cymMe BeposiTHOCTeH. Boruuncienue BepositHocTel, [lpukiannbie
sagaun. [peacrasienne ynci0BbIX 1aHHbIX. [IpHKIaAHbIC 321240,

5.7. TEOMETPISI
[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

BzaumHoe  pacnoJjiokeHHe  JABYX  NpPsiMbIX B NPOCTPAaHCTBE.
Mapaaneabnocts npsvoii u  naockocru. IlapanienbHocTs MJ10CKOCTEeH.
[NepnenauKyJASIPHOCTD NPSAMOH U NI0CKOCTH. [lepneHanKyIsap 1 HAKJIOHHAs.
Vroa Mexay NpsiMoii M MJI0CKOCTbIO. JIBYrpaHHbIi yroa. Yroa Memay
niaockoctamu. [lepneHanKy i pHOCTH ABYX NJIOCKOCTEH.

leomMeTpHuYeckHe npeolpa3oBaHHsi NPOCTPAHCTBA:  [ApalIebHBIN
INepecHOC, CHMMCTPHA OTHOCHTEJILHO IIJIOCKOCTH.

IapajaienbHoe npoekTupoBanue. I110u4adb 0pmozoHaIbLHOU NPOCKYUU.
H300paxkeHue NPoCTPAHCTBEHHBIX (puryp.

MHororpaHHuKH

Bepuiunbl, pedpa, rpaHn MHOrorpannuka. Paseepmra. MuozozparHtbie
yeaol. Botnykisie muozozpannuku. Teopema Jinepa.

Ipusma. Ilpsimas wu  wmaxnounas 1npusma. llpaBunpHas — npusMa.
[Tapamuienenunen. Kyo6.

Nupamuaa. [lpaBunpHas nupamuja. YcedeHHas nupamuaa. Terpasmp.
CummeTpnu B KyOe, B apaJjuie/enunee, B NpusMe H nupamuse.

Ceuennsi Ky6a, NpU3MbI U MHPAMU/bI.



[IpeacTaB/ieHne O TMPABHILHBLIX MHOrOrpaHHHKAX (TeTpasape, Kybe,
OKTas3ape, 10AeKa’Ape U MKOCa’Ipe).

Tena ¥ MOBEPXHOCTH BPALLEHUS

[(uAMHAP M KOHYC. YCe4eHHBIH KOHYC. OcHOBaHME, BbICOTa, OOKOBas
[OBEpPXHOCTb, ~OOpasytoiuas, pasBepTKa. OceBple CeueHUss W CCYCHHA,
napaiebHble OCHOBAHHIO.

[lap u cdepa, ux ceuenus. KacaTe/bHas MJI10CKOCTD K cepe.

M3MepeHusi B reOMeTpuu

OGbem u ero usmepenue. VMurerpanpHas popmyna obbeMa.

®opmy.ibl 00bema KyOa, NpsiMOyroJbHOI0 napaJjuie/jenuneia, Nnpu3mMbl,
puannapa. Popmyibl odbemMa NMHPAMHABI H KOHyCa. ®opmyJibl IIOMIAAH
nmoBepXHOCTeH LHJIHHAPA H KOHYCA. @opmyJibl 00beMa mWapa ¥ MiIoLalx
chepsl.

[lonodue Ted. OTHOWEHHs nUoWIAACH nopepxHocreii m  00BLEMOB
noa00HBIX TeJl.

KoOpauHAaThl U BEKTOPBI

[IpsimoyroJibHasi (nexapToBa) CHCTEMa KOOpAWHAT B NpoCTPaHCTBE.
@opmyaa pPACCTOSIHUA  MeKAy ABYMsl TOUKaMH. VpaBHenusi cdepsbl,
[JIOCKOCTH U NPSIMOH.

Bekrtopsl. Moayiab BekTopa. PaBeHcTBO  BEKTOpPOB. Cnoxenue
BEKTOPOB. YMHOXeHHe BeKTopa Ha HHCI0. Pa3JjiokeHue BeKTOpa 10
HANpPABJIEHHSIM. YT0Jl MeAKY AByMsl BEKTOpaMH. IMpoekuus BEKTOPa Ha OCb.
Koopauuatbl BekTopa. CKaisipHOe MPOU3BEACHHE BeKTOPOB.

Hcnoab3oBaHue KOOPAHHAT % BEKTOPOB npu peleHHH
MaTeMaTHYeCKHX H NPUKJIAJAHBIX 3a/1a4.

[Ipaxmuueckue 3anamusNe 65 - 86

[Ipu3HAKKH B3AHMHOrO  PACloJIOKeHHs  MPIMBIX. Yroa Mexay
npsAMbIMH. B3aumHoe Pacno/IOKCHHE NpsIMbIX H NJIOCKOCTEH.
[lepneHaAUKy/Jsip M HAKJOHHAsh K IJIOCKOCTH. Yroa Mmexay HNpsiMOH H
miaockoeTbio. TeopemMbl 0 B3aHMHOM PaCMO/IOKEHHH NpsAMOii M NJIOCKOCTH.
Teopema o Tpex neprneHanKyaspax.

[pusHakuy M CBOWCTBA Napajie/bHBIX  H nepneHHKYyJIsipHbIX
miockocerei. Paccrosinue OT TOYKM [0 IUIOCKOCTH, OT MpsIMOM 110 TUIOCKOCTH,
PACCTOSIHUE MEXKY IUIOCKOCTIMH, MEXKIY CKpELMBAIOLIMMHUCS MPAMBIMH, MEXIY
NMPOM3BOJIbHBIMU (PUIypaMH B IPOCTPAHCTBE.

[lapaJ/uie/ibHOE NPOEKTHPOBAHHE H €I'0 cpoiicTBa. Teopema o naowaou
OpMOZOHAIBHOU  NPOEKUUU  MHO20y20IbHUKA. B3aumHoe pacnoJioikeHHe
MpPOCTPAHCTBEHHBIX GHUIYP.

PasiuuHble BHAbI MHOTOTPaHHHKOB. VX u300paxeHus. Ceuenus,
pa3BepTKu MHororpanHukos. Ilaomaab NMOBepXHOCTH. Buabl CHMMeTpHH B
npocrpaHcree. CHMMeTpusi Tesl BPAlleHUsi 1 MHOTOTPaHHHUKOB. BbiuucieHue
nJjomazneil u 00bEMOB.



Bekrtopbl. [leiicTBusi ¢ BekTOopamu. [lekaproBa CHCTEMa KOOPAMHAT
[IPOCTPAHCTBE.

B

YpaBHeHne OKpYKHOCTH, cdepbl, nIocKocTH. PaccrosiHue Mmexay
toukamu. JleficTBHSI ¢ BEKTOpPaMH, 3aJaHHbIMH KoopauHaTamu. CkajasipHoe
npou3BeleHHe BEKTOPOB. BekTopHoe ypaBHeHHe NPSMOH M IJIOCKOCTH.

Ucnosb30BaHue BEKTOPOB MPH A0KA3aTe1bCTBE TeOpeM cTepeoMeTpHH.

IIpumeprote memol peghpepamos, uHOUGUOYAIbHBIX NPOEKHI06

« HenpepbiBHbIE IPOOH.

* [IpuMeHeHHe CII0KHBIX POLIEHTOB B 9KOHOMUYECKUX pacyeTax.
* [lapannenbHOE MPOEKTUPOBAHHUE.

» CpeaHue 3HaYeHUs: U UX IPUMEHEHUE B CTATHUCTHKE.

* BekropHoe 3a1aHue MPAMbIX U INIOCKOCTEH B IIPOCTPAHCTBE.
» Clio)KeHre rapMOHUYEeCKUX KosleDaHuH.

* ['paduueckoe pelieHUe ypaBHEHHH U HEPABEHCTB.

* [IpaBusibHbIE W TIOXYPABUIBHBIE MHOTOIPAHHHKH.

» KoHMYecKHe ceueHusl U UX MPUMEHEHHE B TEXHHKE.

s [Tousitue nuddepeHurana ¥ €ro NpUIOKEHHS.

» CxeMbl [IOBTOPHBIX UCIIBITAaHUNA bepHyIH.

« MccnenoBanye ypaBHEHUM U HEPABEHCTB C IapaMeTpOM

6. TEMATUYECKOE IIJIAHUPOBAHHUE C OIIPEAEJIEHUEM
OCHOBHBIX BUJ10B YYEBHOH AESATEJIBHOCTH
OBYYAIOUWUXCH.

6.1. TemaTuueckuii iian oomeobpasoBaTebHONH yueOHOH AHCUHNIHHDI.

Ne HanmeHOBaHHE pas3aenos U TeM KonuuecTso 4acos ay AM TOPHO# | CamocTosTe bHAS
TEMbI Harpysku padora
Beero IIpaxkTHyeckue
3aHATUS,
(B TOM 4HCIIE
[pakTH4YECKad
TIOJIrOTOBKA)
Beenenne 2 - -
1. | Pasnea 1. Aaredpa. 38 ' 16
1.1 [ Tema 1.1. PasButie noHsTHS O 10 -
HHene
1.2 | Tema 1.2. KopHu, cTeneHu 4 28 12
norapugmel
2. | Paszgen 2. OcHOBBI 31 14
i TPUTOHOMETPpHH
2.1 | Tema 2.1. OcHOBHBIE MOHATHA 3 1
2.2 | Tema 2.2. OcHOBHBIE 11 4
TPUIOHOMETPHYECKHE TOXKIECTBA
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2.3 | Tema 2.3. IIpeoOpa3oBanus 6 2
NPOCTEHIIMNX TPUTOHOMETPHUECKUX
BbIpaXKEHHH
2.4 | Tema 2.4. TpuronomeTpryecKkue 11 7
YPaBHCHHS ¥ HCPaBCHCTBA
3. | Pasgea 3. ®ynKkuun, Hx cBolcTBa 18 5
H rpaHKH
3.1 | Tema 3.1. ®ynkuuu. CBoiicTea 10 2
(ynkunn. ObpatHeie GyHKIHH.
3.2 | Tema 3.2. CreneHHELE, 8 3
[10Ka3aTe/IbHbIE, T0rapH(MUYECKUe
W TPUrOHOMETpHYECKUe QyHKIUHU.
OO0patHbIc TPUTOHOMCTPHYCCKHE
(byHKUHHA
4. | Pasgen 4. Hauana 39 16
MATEMATHYECKOr0 AHAJIH3A
4.1 | Tema4.1. [TocnenoBarenbHOCTH 8 2
4.2 | Tema 4.2. [Ipou3BoaHas 16 6
4.3 | Tema 4.3. [lepBoobpasnas u 15 8
HHTErpal
5. | Pasgen 5. YpaBHeHus u 20 4
HepaBeHCTBA
5.1 | Tema 5.1. YpaBHeHHS 1 CHCTEMBI 12 3
YPABHEHHH.
5 Tema 5.2. HepaBenctsa -
Tewma 5.3. Mcnonb3oBanue CBOACTB 1
n rpagukoB QyHKIHHA IPY pelieHHH
ypaBHEHHUI 1 HEPABEHCTB.
5.4 | Tema 5.4. Ilpuknagseie 3a1a4u 2 -
6. | Pasgen 6. KomOunaropuka, 24 9
CTATHCTHKA H TEOPHHA
BEPOSITHOCTEH.
6.1 | Tema 6.1. DnemMeHTEI 12 5
KOMOHHATOPUKH
6.2 | Tema 6.2. DneMeHTh! TEOPHH 6 2
BEPOSTHOCTEN
6.3 | Tema 6.3. DneMeHTbI 6 2
MAaTeMaTH4YeCKO# CTaTHCTHKH
7 | Pazgea 7. 'eomerpus 62 22
7.1 | Tema 7.1. IIpsiMble U MIOCKOCTH B 20 10
NpOCTPaHCTBE
7.2 | Tema 7.2. MHOTOrpaHHHKH 10 2
7.3 | Tema 7.3. Tena u noBepXHOCTH 8 2
BpallleHHS.
7.4 | Tema 7.4. Vi3vepeHUs B FeOMETPHH. 8 2
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7.5 | Tema 7.5. KoopanHaThl H BEKTOpEL 16 l 6
I/IHHHBnﬁj’anthlﬁ MPOEKT

Hroro 234 86

TTEO]\-{&}]{}*TOHHM arTectauus B opme 18
3K3aMeHa

| KOHCYIIbTaLUK 12
JK3aMeH 6

BCEI'O 252 86

6.2. XAPAKTEPUCTUKA

OCHOBHBLIX BW/JIOB  YYEBHOM

JNEATEJBHOCTH CTYJAEHTOB.

ConeprxaHue 00y4eHHs

XapakTepucTuka OCHOBHBIX  BHJOB  JEATEIBHOCTH
CTYJEHTOB (Ha ypOBHe y4eOHBIX JEHCTBHUH)

Brenenue

O3HAKOMJIEHHE C POJIbIO MaTEMATHKU B HayKe, TeXHHUKE,
SKOHOMHKE, HH(OPMALMOHHBIX  TEXHONOTHAX U
PAaKTHYECKO JesTeTbHOCTH. O3HAaKOMIICHHE C LIENIAMH
H 3a1advaMu H‘})/LIEH'HH MATEMATHKH TIpH OCBOEHHH
cnequanbgocrei CIT0

AJITEBPA

Passurne MNOHATHSH
qHCcJIe

Brinonnenne apuMeTHYECKUX NEHCTBHH HAJl YMCIAMM,
coyeTas yCTHbIE U MUCbMEHHBIE IIPUEMBI.

Haxoxxnenue npuOMMKEHHBIX 3HAYEHMH BEIHYMH H
MOrPeLIHOCTEH BLIYUCIICHUM (abcoroTHOM "
OTHOCHTE/ILHOMN ); CPABHECHUE YHMCIOBBIX BBIPAKEHHH.
Haxosxaenue — ommbok B npeoOpasoBaHHAX — H
BLEI'THCIIEHHSIX (OTHOCHTCH KO BCEM IIYHKTaM
NpOrpaMMmbl)

Kopun, crenenu,
Jorapumbl

O3HaKkOMJ/IGHHE C [IOHATUEM KOpHS H-W CTCICHH,
CBOWCTBAMHM paAUKaTIOB M IpPaBHIaMH CpPaBHEHHA
KOpHeH.

QopMyIHpoBaHHE ONpeleleHHss KOpPHA M CBOHCTB
KOpHe#. BeluuciieHue 1 CpaBHEHUE KOPHEH, BbITOJTHEHHE
IIPUKHIKH 3HAYEHUS KOPHS,

ITpeobpazoBanue YHCIOBBIX H OYKBEHHBIX BBIPAKEHHIA,
COMEpIKalUX pagvKalbl.

BemosHeHue pacuetoB no (GopMmyiaaMm, CoAepIKalliiM
paIHKalibl, OCYIIECTBIIsAsI HEOOXOAUMBIE IOJACTAHOBKA H
npeobpa3oBaHus.

OmnpezneneHue  paBHOCHJIBHOCTH BbIp@XKEHUH ¢
pagdkaiamu. Pelienne nppauuOHaIbHBIX YPAaBHEHUH.
(O3HAaKOMJIEHHE C IOHATUEM CTEIIEHU C JEHCTBUTE/ILHBIM
[oKa3aTeseM.

Haxoxenue 3HayeHMM CTENEHH, MWCMONb3Yd IpH
HeUﬁXOﬂ.HMOCTH HHCTPYMECHTAJIBLHBIC CPEACTBA.
3anucelBAaHWE KOPHA n-W CTENEHH B BHJAE CTENCHH C
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ApoOHBIM MOKa3aTeaeM H HaoOopoT.

dopMyaupoBaHHe CBOHCTB  cTeneHeil. Brruncienue
CTeneHel ¢ paudOHAIBHBIM II0Ka3aTeleM, BBIIOIHEHHE
PUKUIKH 3HAYEHHS CTETICHH, CPABHEHHE CTENICHEH.
IIpeoGpazoBanne YUCIOBBIX M OYKBEHHBIX BBIDAXKCHUH,
cofep KallldX CTENCHH, MPUMEHAs CBOHCTBA, Pelenue
[MoKa3aTelibHBIX }’paBHCHHﬁ.

O3HaKOM/ICHHE C PMMEHEHHEM KOpHeH U cTeneHel npu
BBIUMCJICHHH CpeIHHX, ACIEHHH OTpe3Ka B «30JI0TOM
ceyeHuu». PemeHue NPUKIANHBIX 3a4a4 HA CIOXKHbIC
[IPOLICHTHI

IIpeoGpaszosanune
AaredpanYecKHx
BbIPAKEHHH

Brinosnnenue npeodpa3oBaHHil BEIpAKEHUN, IPUMEHEHHE
opMy 1, CBI3aHHBIX CO CBOHCTBAMH CTEICHEH U
sorapu(MoB. Onpejie/icHue 001acTy 1011y CTUMbIX
3Ha4yeHuil norapudmuyeckoro BeipakeHus. Pemenne
slorapu(pMUUECKHX ypaBHEHUH

OCHOBbI TPUTOHOMETPHUU

(OcHOBHBIE IOHSTHS

M3yyeHnue paauaHHOro METoAa
BpallleHHss W HMX CBS3M C  [PagyCHOH  MepoH.
M3o0pakeHue YrJIOB BpALICHAS HAa  OKPYKHOCTH,
COOTHECEHHE BEJIHYHHBI YrjIa ¢ €ro PacnoI0KeHHEM.
@opMyUpOBaHHE OIPEICICHUN TPUIOHOMETPUIECKUX
GyHKUMH [ YIJIOB MOBOPOTa M OCTPHIX  YIVIOB
NPSAMOYTOJLHOTO  TPEYTOJNbHUKA U  OOBSCHEHHE HX
B3aUMOCBSI3H

H3MEPEHUsT  YIJIOB

anMCHQHHE OCHOBHBIX TPUITOHOMETPHUYECKUX TOKICCTB

OcHoBHbIE JUIST  BBIYMCIIEHHs  3HAYCHUH  TPUTOHOMETPHYECKHX
TPHIOHOMETPHYECKHE (GyYHKUIMH 10 OAHOH U3 HUX
TOK/1€CTBA
Mz2yuenue OCHORHBIX thopmyn TPUTOHOMCTPHH:
IIpeodpasoBanus dopMysIbl  CIOJKEHWs, YABOEHHs, MpeoOpa3oBaHUA
npocTeHmnx CYMMBI TPHTOHOMETPHYECKHX (PYHKLHH B IIPOU3BENCHHE
TPUTOHOMETPHYECKHX U TIPOM3BEIACHHs B CyMMY H TIPUMCHCHHC IIpH
BbIPAKCHHH BBIYHC/ICHUH 3HAYEHHSL TPUTOHOMETPHUYECKOIO
BBIPAYKEHUsl U YIIPOIICHHSA €TO.
O3HakOMJIGHHE CO CBOMCTBAMH CHMMETPHH TOYEK Ha
eIMHUYHON OKPYXKHOCTH M NMPUMEHEHHUE UX Ul BbIBOJA
(hopMyJ1 NpHBEACHHS
Pemenne no Gopmynam U TPUTOHOMETPUUYECKOMY KPYyTY
Ipocreiimue [IPOCTEHIIMX TPUTOHOMETPHYECKUX YPABHECHHUH.
TPUTOHOMETPHYECKHE [IpumeHeHre OOMIMX METOAOB pELUCHHMs yPaBHEHHH
YPABHEHHH H (mpuBegeHHE K JIMHEHHOMY, KBaJpaTHOMY, METON
HepaseHcmeau pazlioKeHus Ha MHOKUTEIIH, 3aMEHbI [epeMEeHHO#) rpu
PELICHHH TPHTOHOMETPUYECKHUX YPABHEHHUIA.
VMeHHe OTMeYarb Ha Kpyre peleHus MPOCTEHIINX
| TPUIOHOMETPHYECKHX HEPABEHCTB
OsHakoM/IeHHE c [IOHATHEM o0paTHBIX
APKCHHYC, APKKOCHHYC, | TPUTOHOMETPHUECKHX (QYHKLHH.
APKTAHTeHC THCTA Msydyenne onpeaeneHuii apKCHHYCa, apKKOCHHYycCa,

apKTaHrenca umcia, GopMyIMpOBaHHE HX, U300paKeHue
HA €MHUYHON OKPYIKHOCTH, IPUMEHEHHUE NPH PELICHUH




[ ypasuenuii

®YHKIHH, HX CBOMCTBA U I'PACUKH

dOyHkumu.

IlousiTtue o
HenpepbIBHOCTH
(pyHKUHH

O3HaKOMJIEHHE C MOHATHEM ICPEMEHHOM, TpHMepamMu
3aBHCHMOCTEN MEIK/ly TIEpEMEHHBIMH.

OsuHaKkoMyeHHe C TOHATHEM rpaduka, OIpeeIeHHUE
[PHHA/IEKHOCTA TOUKH rpauky pysKummn.
Onpezenenue no ¢opmyne MpOCTEHILEH 3aBHCHMOCTH,
puia ee rpaduka. Beipaxenue mo (popmyne OJTHOH
mepeMeHHOM  uepes  Apyrue.  O3Hakomsenme  C
onpenerenneM  (GyHkuud,  (QOPMYyITHpOBAHHE  €TO.
Haxokienme 00nacTH — OmpefeneHus W obmactu
3HauYeHUN QyHKLHH

CaoiicTBa QYHKIHUH.
I'papuueckast
MHTEpNpeTaLus.
[Ipumepsbi
$yHKUHOHAIbHBIX

| 3apHeuMocTeil B

pea/ibHbIX npoueccax u
SIBJICHHUHAX

OszpakomjieHue ¢ TpuMepaMu  (QYHKIHOHAIBHBIX
3aBHCHMOCTENl B pPEAIbHBIX IpOLEccax H3 CMCEKHBIX
JUCLMITIHH.

O3HAaKOMJIEHHE C J0Ka3aTeJbHbIMH pacCyKICHHAMH
HEKOTOPBIX ~ CBOWCTB  JIHHCHHOH ¥ KBaApaTUYHOH
(GYHKUMH, [OpOBEleHHe — MCCIENOBAHUA JIMHEHHOH,
KYCOYHO-JIMHEHHON, ApoOHO-THHEHHOH KBaJIpaTHYHOM
dyHKUHii, NOCTpOeHHE HX rpadukoB. IlocTpoeHue u
yTenue rpadukos GyHkuuit. Mccnenosanne QyHKIHMY.
CocTaBienue BUAOB (PYHKIHMHA MO JAaHHOMY YCJIOBHIO,
pelleHKe 3a1a4 Ha IKCTPEMYM.

BoinosiHente npeodpa3oBaHuii rpaduka QyHKIMYM

' ObpaTHble PYHKUHH

| Usyuenue nowsimusi 06pamnotl GyHKyuu, ONpeAeIeHne

BUJA U NOCMpOeHUe 2pagura oGpamnou  GyHKyuu,
naxooicOenue ee obnacmu onpedenenus u obaacmu
suaquenuii. [lpuMeHeHne CBOHCTB  QYHKIMHE  1pu
HCCJIeAOBAHUM  VPABHEHWH W PELICHMM 3a1a4  Ha
IKCTPEMYM.

O3HAKOMIEHHE C MOHATHEM CJIOKHON QyHKUNHU

CTenennbie,
noKazaTe/IbHbIE,
Jorapudmuyeckie H
TPHUrOHOMETPHYECKHE
GyHKuun.

Ooparnbie
TPUTOHOMETPHYECKHE
(pynKuun

Boruncienre 3HayeHWid  QyHKOWH 10 3HAYCHHIO
aprymenta. Onpeae/ieHue MON0KEHUs TOUKM Ha rpaduke
110 ee Koop/iMHaTaM 1 HaoOOopoT.
Vcrionp3oBanne CBOMCTB  (QyHKIMH
3HaueHui creneHeil u norapumoB.
[TocTpoeH#e rpadUKOB CTENEHHBIX U NOrapu(pMHYCCKHX

Ul CpaBHEHHS

pyHKIHiA. Pemenne NoKa3are/bHbIX 31
norapuMUUECKNX ~ YpaBHEHWH M  HCPaBeHCTB IO
M3BECTHBIM &JIrOpHTMAaM.

O3HaxoM/IeHHE c TIOHATHEM HeTpephIBHOM

nepHoAMYecKoil (QyHKIMH, (HOpMYTHPOBAHHE CBOMCTB
CHHYCA ¥ KOCHHYCA, TOCTPOCHHE UX I'PAPUKOB.
O3HaKOMIeHHe ¢ TIOHSITHEM rapMOHMYECKHX KoseOaHHH
| IIpHMEpaMH FAPMOHUMYECKUX KoneOaHuH [Uls OnHCaHus
MPOIECCOB B (pU3MKE U JPYTHX 00IACTAX 3HAHMS.
O3HAKOMJIEHHE C LIOHSTUEM PaspbIBHOM MCPHOMHICCKOH
dynkumy, QopMyTMpoBaHHE CBOHCTB TaHICHCa H
KOTaHreHca, HOCTPOeHHE UX Ipa(UKOB.

[lpumeHeHue CBOHCTB  QYHKUMH  JUIA  CPaBHCHHA
3HAUCHHI TPUIOHOMETPUYECKHUX (QYHKIHH, PELICHASA
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TPUIOHOMETPHUYECKHUX YPaBHEHHH.

[Tocmpoerue epagpuxos obpamroix
MPUOHOMEMPUYECKUX  (PYHKYULl U Onpedenenue no
epaguxam ux ceoucmea.

BrInosHeHHe npeodpa3oBaHus rpaHKOB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

| [TocienoBaTEILHOCTH

|
[IpousBoanas u ee

INPpHMEHECHHE

OzuakomiieHue c MIOHSITUEM YICJIOROI
NOCIeI0BaTe/IbHOCTH,  cnocobamMu  ee  3a/laHud,
BBIYHC/ICHHSIMH €€ YWICHOB.

Osnarxomaenue ¢ NOHAMUEM npeoena
noCIE006AMENbHOCMU,

O3HaKOMJICHHE C BBIUHC/ICHHEM CYMMbl OECKOHEYHOIro
YHCJIOBOrO psfa Ha MPUMEPE BBIYUCIICHHS CYMMBI
OeckoHeuHO YObIBAKOLIECH N€OMETPHYECKOH IIPOTrPECCHH.

Pemnenne 3aqa4 Ha TNpPUMEHEHHE (GOPMYJIBl CYMMBI
DecKkOHEeUHO yObIBaKOLIEH reéOMETPHUECKON [IPOrpecCHH

| O3HaKOMIIEHHE C MOHATUEM NTPOU3BOIHOM.

Wsyyernue u ¢opmyIupoBaHHe €€ MEXaHUYeCKOro u
reOMETPUYECKOT0  CMBIC/IA,  HM3YYEHHE  alropuTMa
BBIYHCIICHUS [POU3BOJHOH Ha MpHMEpEe BLIYMCIECHHSA
MTHOBEHHOW CKOpPOCTH U yrjaoBoro kodbduuuenra
KacaTe/IbHOM.

CocTaBneHue ypaBHEHUs KacaTeIbHOM B 00ILEM BHE.
YeBoenne npasui  auddepeHuupoBanus, TaOaMLbBI
MPOU3BOJHEIX 3JIEMEHTAPHBIX (DYHKIMHA, NpPUMEHEHHE
s audgepennupoBanus  QYHKUHH, COCTaBIEHHA
YpaBHEHUS KacaTeIbHOM.

H3yyenne TeopeM O CBi3M CBOWCTB (QYHKIMH H
POU3BOIHOM, POPMYIMPOBKA HX.

[IpoBeneHue ¢ MOMOLIBIO TPOM3BOAHON HCCIIEIOBAHUS
bynk1HH, 3a1aHHOH HOPMYJIIOH.

YcTaHOBIEHUE CBSI3W CBOMCTB (DYHKIMH M MIPOU3BOIHOM
1o ux rpaduxam.

[lpumeHenne MPOU3BOJHONH JUIs peLIeHUs 3aJad Ha
HaxOXKIeHHEe HauOOMbLIEro, HAaMMEHBIIETO 3HAYEHUS U
Ha HAXOJKJACHHE JKCTpeMyMa

[lepBoobpa3znas u
HHTErpa

O3HakoMJIeHHUE c MOHSITHEM UHTEerpajia 17}
neppooOpasHoii. M3yyenue rmpaBuMia  BBIYMCIICHUS
nepBooOpa3zHoi u Teopembl Herorona— JleitbHuna.

Peurenue 3amay Ha CBA3b  NepBoOOpazHOM U ee

| IPOM3BO/IHOM, BLIYUCIIEHHE IEPBOOOPA3HOM LISl JaHHO#M

(hYHKLHH.
Pemenne 3amay Ha NPUMEHEHHE MHTErpaia Ui
BBIYMCIICHHS (DH3HYECKUX BEIMYHH M IUTOLIaneH

YPABHEHUWsI U HEPABEHCTBA

YpaBHeHHUS U CHCTEMbI
YpaBHeHHil

| HepaBencrBa 1 cucTeMbl
| HEPABEHCTB ¢ ABYMsI

O3HakOMJIEHHE C MPOCTEHIIMMHU CBEAEHMSIMH O KOPHSX
anreOpanyecKux ypaBHEHUH, NMOHATUAMH HCCJIEI0BAHUA
YpaBHEHHH U CHCTEM YpaBHEHHUH.

M3yyeHue TeOpHM PpaBHOCHMJIBHOCTH YPAaBHEHMH U €€
NPUMEHEHHUSI. [ToBTOpeHue 3anucH pelieHus
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NEPEMEHHBIMH

|

CTAHNAPTHBIX YpaBHEHHH, NPUEMOB MpeoOpa3oBaHUs
YPaBHCHMI ISl CBEJIEHUA K CTAHNAPTHOMY yPAaBHEHHIO.
Pewcrne PALIHOHMILILIX, HPPALHOHMILHLIX,
I10Ka3aTellbHBIX W TPUTOHOMETPMYECKUX YDABHEHHH H
CHCTCM.

| Vicnone30oBanne CBOMCTB U rpaQuKoB (pyHKUMH JUIs

peiieHus ypaBHeHHH. [IoBTOpeHHE OCHOBHBIX NPHEMOB
PELUCHHUS CHCTEM.

Pemenue ypaBHEHHH ¢ IPHUMCHEHHEM BCCX IIPHCMOB
(pa3no)KeHHMs HA  MHOXKHTENH, BBEJICHHS  HOBBIX
HEU3BECTHBIX, MOACTAHOBKH, rPaUuecKoro MeToa).
Pemienne  cucTeM — ypaBHEHHH ¢ IPHMEHCHHEM
Pa3sIHYHbIX Ccrnocobos.

O3HakomiieHHEe ¢ OOIMMHM  BONPOCAMH  PEIICHHS
HEPAaBEHCTB U MCIIOJB30BAHHE CBOWCTB M rpadukos
(bYHKIH TPH peLlIeHHH HEPAaBEHCTB.

Pemienie HEpaBeHCTB M CHCTEM  HEPaBEeHCTB C
MpUMEHEHHEM Pa3IHYHBIX CII0COOOB.

[IpumMeHeHne MaTeMaTHYeCKHX METONOB I PELICHHA
cojiepKaTeIbHbIX 3aay M3 Pa3THYHBIX 00IacTel HayKu
| TIpakTUKHU. VIHTeprpeTHpoBaHue pe3yIbTaToB C y4eTOM
pealibHbIX ()l'paHH‘-ICHHFI

3JIEMEHTBI KOMBUMHATOPUKHU, TEOPUHU BEPOSITHOCTEN U

CTATUCTHKH

OcHOBHbBIE TOHATHS
KOMOMHATOPHKH

M3yueHue npaBuia KOMOMHATOPHKH M MPUMEHEHHE NPU
peleHHH KOMOMHATOPHBIX 3a/1a4.

Pelienne KOMOMHATOPHBIX 3a1ad METONOM nepedopa u
10 [PaBUly YMHOKEHHUA,

O3HakoMIIeHWe Cc MMOHATHAMH KOMGHH&TOpH KH:
pa3MELICHUsMH, COYETAHUAMH, TIEPECTAHOBKAMH H
bopMyIaMi IS UX BEIYUCTIEHMS.

OO6bsicHeHHe U mNpUMeHeHHe (OPMYT U BBIYUCIEHHS
pa3MeLeHHi, IEPECTAaHOBOK M COYETAHMI MPU PEIISHHH
3a/1a4.

OsnakomieHue ¢ OMHOMOM HBIOTOHA H TPEYroJLHHKOM
ITackass.

Pelnenue mNpakTHYECKHX 337a4  C  HCIOJb30BaHHEM
MOHSTHUI U IPaBUI KOMOHHATOPUKH

J/1IeMeHTbI TEOPHH
BEPOSITHOCTEH

N3yueHue KIacCUYECKOro OIPENENCHUS BEPOSTHOCTH,
CBOMCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpeHue NpHUMEPOB BBIYMCIICHHS BEPOATHOCTEH.
Pelenye 3a/1a4 Ha BbIYMCJICHUE BEPOATHOCTEH COOBITHH

[IpeacraBienne JaHHBIX
(TadJauubl, THATPAMMBI,

rpapuku)

O3HaKOMJICHHE ¢ IIPEJACTABACHUEM YHUC/IOBBIX JAaHHBIX H
MX XapaKTepUCTHKAMH.

Pelnenre npakTHYeCKUX 3a/1a4 Ha 00pabOTKY 4YMCIIOBBIX
JTAaHHBIX, BHIYUCIIEHUE UX XapaKTEPUCTHK

I'EOMETPUsA

IIpsimble B NJIOCKOCTH B
HpociIpaHciIBe

@opMyTHpPOBKA M TIPHBEIEHHE  JI0KAa3aTeNibCTB
[PU3HAKOB B3aHMMHOTO  PAaCMOJIOKEHHs TMPSIMBIX H
IUIOCKOCTEH. Pacno3HaBaHUE Ha 4epIekaX M MOJACIX
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pasIHYHBIX C/IyYaeB B3aUMHOIO PacriOIOKEHHs MPAMBIX
¥ IUIOCKOCTEH, apryMEHTHPOBAHHE CBOHMX CYKICHHH.
dopmyanpoBaHue OMpeseeHuH, NPU3HAKOB U CBOKCTB
MapavIebHbIX M NEPHEHAMKY/SPHBIX  IJI0OCKOCTEH,
JIBYTPAHHBIX ¥ JIMHEHHBIX YTJIOB.

BemonHeHHe IOCTPOEHHUS YIVIOB MEXJy [PSAMBIMH,
OpsAMOM ¥ IUIOCKOCTBIO, MEKAY IUIOCKOCTAMH 110
OIMCAHHUIO U PACIO3HABAHME MX HA MOJIENAX.
IlpuMeHeHue [PU3HAKOB W CBOMCTB pAaCIIOIOKCHHS
MPSMBIX H TUIOCKOCTEH IIPH PELUCHHH 3a4a4.
U3o0pakenue Ha pPHUCYHKaX M KOHCTPYMPOBAHHME HA
MOJEJISAX TEPICHANKY/IAPOB U HAKIOHHBIX K TJIOCKOCTH,

| MpAMBIX, IMapaLIeJIbHBIX IJIOCKOCTEHH, YIJIOB  MEXIAY

IPSAMOM H IUIOCKOCTBIO H 000CHOBAaHHE MTOCTPOCHHUSI.
Pemenne 3aga4  Ha BBIUUC/IEHME T'€OMETPUYECKUX
Bequ4uH. ONKUCBHIBAHME PACCTOAHUSA OT TOYKH [0
IJIOCKOCTH, OT MPAMOH OO0  IUIOCKOCTH, MEeXay
[UIOCKOCTAMHM, MeXNy CKPermUuRarINIMMHACH TTPIMBIMH,
MEXIAY MPOH3BOJIBEHBIMH (UrypaMH B MPOCTPAHCTBE.
DopMyIHpOBaHUE U JOKA3bIBAHME OCHOBHBIX TEOPEM O
pAcCTOAHMSX (TEOpeM CYIIECTBOBAHHSA, CBOUCTBA).
N300paxkenue Ha uyepTexax ¥ MOJC/ISIX pPacCTOSHHA U
o0ocHOBaHWe cBoux cyxaeHud. OnpeneneHne
BBLIUMCIIEHHE pacCTOsiHUE B mpocTpaHcTBe. [Ipumenenue
GopMyI ¥ TeopeM MIAHUMETPHH U1 PELUCHUSA 3a1a4.
O3nakomieHue ¢ IIOHSTHEM napasIeIbHOrO
MPOEKTUPOBAHUS W ero CBOWCTBRAMH. Dopmynuposanue
meopembl 0 NIOWAOU — OPMO2OHANBHOU  NPOCKYUU
MHO020Y20/1bHUKA.

[IpumeHeHue Teopus Uis OOOCHOBAaHHS MOCTPOCHUH H
BBIUUCIIEHUH.

ApryMEHTHPOBaHHE CBOMX CYKACHHH O B3aHMMHOM
pacroJIOKEeHUH NIPOCTPAHCTBEHHBIX (PUryp

MHuororpaHHHKH

Onucanle M  XapaKTEpUCTHKA pasjIMYHbBIX  BHIOB
MHOTOIPaHHUKOB, IEPEUUC/IEHHE HX JJIEMEHTOB U
CBOMCTB.

Nzo0pakeHne  MHOTOTPAHHUKOR U BBINOJIHEHHE
[IOCTPOEHU Ha n300paKeHHsIX H MOJIEISAX
MHOI'OI'PaHHHKOB.

Breruucnenyne  JIMHEHHBIX  3JIEMEHTOB M YIJIOB B
IPOCTPAHCTBEHHBIX KOH(DUrypanusx,
apryMEHTUPOBAHHE CBOUX CYIKACHUH.

XapakTepucTuka H H300paKeHHE CEYEHHUs, paseepmku

MHO20ZDAHHUKOS, BBIUHCJICHHUE roaaei
MOBEPXHOCTEH.

[Toctpoenue mnpocTeHIIMX CeYeHHH KyDa, IPHU3MBI,
nupamuabl.  [lpuMeHeHHe (AKTOB M CBEICHHH U3
IUTAHUMETPHH.

O3HakoMJIeHHE C BHIAMM CHMMETPUH B IPOCTPAHCTBE,
bopMyIHpoBaHUe OnpeaesIeHui H CBOMCTB.

XapaIcTepHcha CHMMCTPHH TEN BpalieHuA H
MHOT'OIrpaHHHKOB.
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[IpumeHeHue CBOMCTB CUMMETPHH MPH PELICHHH 3anad.
Mcmonp30BaHue  NPHOOPETEHHBIX — 3HAHMA 11
MCCJIE/IOBAHMS 1 MOACIMPOBAHUS HECIIOXKHBIX 3a/1a4.
H3obpakenue OCHOBHBIX MHOI'OI'paHHHKOB il
BBINMOJIHECHUE PUCYHKOB I10 YCJIOBHAM 3a1a4

Tena u  INMOBEPXHOCTH
BpalleHHSA

O3HakoMIeHHE ¢ BHIaMH TeN BpALLEHHS,
dopMyIHpOBaHUe UX OTIpesIeSIeHUH U CBOMCTB.
@opMyIHPOBAHKUE TEOPEM O CCYECHHH Iapa IVIOCKOCTBIO
M IIOCKOCTH, KacaTe/IbHOH K cepe.

XapakTepucTHKa W H300pa)KCHHE TeJl BpALUCHHS, HX
pa3BepTKHU, CEHYEHH.

Pelienne 3aza4 Ha MOCTPOSHHE CEYEHHMH, BbIYMCIICHHUC
JUIMH, PpAacCTOsHMH, yriloB, miomanci. I[Iposeaenue
JIOKa3aTeNbHBIX PACCy KICHUH MPH peLICHHUH 3a1a4.
[IpiMeHeHHe CBOMCTB CHUMMETPHH IPH PEILICHHH 3a1a4

| Ha TeJia BpalllCHHA, KOMOHHALIMEO TeJl.

W300paxeHne OCHOBHBIX KpPYIJIBIX TE€JI M BBINTOTHEHHE
PUCYHKA I10 YCIIOBHIO 3a/1a49H

H3mepenus B reoMeTpun

O3HaKOMJIEHHE C MOHATHAMM IulOWag¥ u o0bema,
AKCMOMAaMHM M CBOWCTBAMH.

Pelnenye 3a1ay Ha BBIUMC/IEHME IUIOLIANEH IJIOCKHX
Guryp ¢ mpUMEHEHHEM COOTBETCTBYIOLIMX (OpMyJ] H
$aKTOB W3 MIIAHUMETPHUHU.

U3yyenue  TeopeM O  BBIYHCICHHHM  OOBEMOB
HPOCT‘PQHCTBEHHE\IX TEM, pemenue 34744 Ha HpﬂMeHeH“e
(opMy1 BbIYMCIICHHA 0OBEMOB.

WUsyuenne GopMyn s BBIYHCIACHHA  IUIOLIALEH
TMIOBEPXHOCTEN MHOIOIPAHHUKOB H T€J1 BpALUCHHS.
(O3HaKOMJIGHHE C METOJOM BBIYHC/ICHHS IUTOLIAIN
TOBEPXHOCTH cepsl.

Pelenue 3a1a4 Ha BEIMHCICHUE [I0IAAEH TOBEPXHOCTH
HpOCTpaHCTBeHHBIX TEI

KoopauHaThbl H BEKTOPbI

O3HakoOMJIEHHE ¢ TIOHATHEM Bekropa. M3ydenue
JEKapTOBOMH CHCTEMbl KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOEHHE M0 3aJaHHBIM KOOpAMHATAM TOYEK U
TUIOCKOCTEH, HAXOXKIEeHHE KOOpJUHAT TOYEK.
HaxoxneHue  ypaBHEHHM  OKPY/KHOCTH,  cdepsbl,
TUIOCKOCTH. BhIUUCIICHUE PACCTOAHUHI MEXKTY TOYKAMH.
M3yueHnue CBOKWCTB BEKTOPHBIX BEJIMYHMH, TPaBUI
pa3JIOKEHHUsI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
NpaBwil  HaxOXKIEHHS  KOOpAMHAT  BEKTOpa B
MPOCTPAHCTBE, NpaBuil  OEHCTBHMH € BEKTOPaMH,
3aJJaHHBIMU KOOPJIMHATAMH.

[TpumeHeHre TeOpUH TpH PEIICHUH 3a/1ay Ha JeHCTBUSA C
BEKTOpaMH.

M3yyenue  CKaIIpHOro  NPOM3BEICHHS  BEKTOPOB,
BEKTOPHOIO  YpPaBHEHHs  IpsAMOH M IUIOCKOCTH.
[IpuMeHeHHE TEOPUH MTPU PEIIEHUH 3a]1a4 Ha JEHCTBHUA ¢
BEKTOPAaMH,  KOOPJAMHATHBIA  METOHA,  IPHMEHEHHE
BEKTOPOB AJIA BBIYHCJICHHUA BCJIMYHH YIJ0B H
paccTOsTHHUIA.

O3HakoMmJiIeHHE C A0Kasalre/bCcTBaMH TCopeM
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CTEPEOMETPHH O B3aHMHOM pacIioJIoKeHHH MIpSAMBIX H
[UIOCKOCTEH ¢ UCII0/IE30BAHUEM BEKTOPOB

7. YYEBHO-METO/JUYECKOE " MATEPHA.‘J‘IBHO—TEXHI’I‘IECKOE
OBECINEYEHHUE MPOrPAMMBI YYEBHOH IMCHUIIVIMHBI

«MaremMaTuka»

OcBoeHWe  MporpaMmbl  y4eOHOM  AMCLMIUIMHDI «MareMaTuKa»
npeAnoyiaraeT Haaudue B npodeccruoHanbHOl 00pasoBaTebHON OpraHu3aliH,
peau3yiolleli 00pa3oBaTe/bHYIO MPOrpaMMy CpeIHero obuiero obpazoBaHus B
npenenax ocsoerns OTTOIT CIIO Ha Oase OCHOBHOIO obuiero oOpa3oBaHHs,
yueOHOro kabuHera, B KOTOPOM  HMMECTCs  BO3MOXKHOCTE ofbecrne4uTb
oGyuatolumesi cBoGoaHbIH JocTyn B MIHTEpHET BO BpeMA y4eOHOro 3aHATHS W
1Iepro/l BHEy4eOHOH J1eATeIbHOCTH.

[ToMmellenye kabuHeTa IOKHO Y/A0BIETBOPATh TpeOosanusM CaHUTapHO-
SriaeMuoorHueckux npasii 1 Hopmatisos (CanlluH 2.4.2 Ne 178-02) u ObITB
OCHAILIEHO THIIOBBIM 000OPYdOBaHMEM, YKa3aHHBIM B HACTOALIMX TpeGoBaHuAX, B
TOM 4YHCJIE CleLHaIM3MPOBaHHON ydyeOHOU Mebenbio M CPeACTBaMU 0o0yueHwus,
JOCTATOYHBIMU I8 BBINOJNHEHMs TpeOOBaHMH K  YPOBHIO  TOArOTOBKH
oGyuaromuxcs. B kabuHere I0DKHO OBITH MyJIbTUMeIUHHOe 000py10BaHHUE,
[OCPEICTBOM ~ KOTOPOrO — y4acTHHKH —00pa3oBaTeJpHOro  rpouecca  MOryT
MpOCMATpUBaTh ~ BU3yalbHylO —HMHGOpMaluio [0 MaTeMaTvke, CO3JaBaTh
Mpe3eHTallu, BUJeoMaTepralbl, AHbIC JOKYMEHTBI.

B coctaB  yueOHO-METOAMYECKOrO M MaTepUaIbHO-TEXHMYECKOro
obecriedeH s IPorpaMMbl y4eOHON ANCUMILTHHBI «MaTeMaThKa BXOIAT:

« MHOTO(YHKLMOHAIBHBIA KOMILJIEKC [TPeTiolaBaTe]ls;

e HarasAHble nocoOus (KOMIUIEKTHI y4eOHBIX Ta0lHll, [1J1aKaTOB, IOPTPETOB

BBIJAIOIINXCS YYEHBIX-MAaTEeMaTUKOB H JP.);

* HHPOPMALHOHHO-KOMMYHHUKATUBHbIE CPE/ICTBA;

* H)KPaHHO-3BYKOBBIE OCOOHSL;

e KOMIUJIEKT TEeXHUYeCKOW MOKyMEHTallMd, B TOM HHCJIE IacnopTa Ha

cpeacTBa OOyYeHHsA, WHCTPYKLHH I10 HX HCIOJIE30BAHUIO U TEXHHUKE

0e3011aCHOCTH,

- GubnHoTeUHLIH POHA.

B GubnuorTednbiit (GOHA BXOAAT Yy4IeOHHKM, Y4eOHO-METOIMIECKUE
komriektel  (YMK), oOecneuyuBaioiiyge OCBOCHHUE y4eOHOH  JMCLUIIIAHbI
«MaremMaTHKa», PEKOMEHIOBaHHBIE WJIM JIOMYIICHHBIC Ul MCIO/IB30BAHHA B
npodeccHoHaIbHbBIX o0Opa3oBaTelbHbIX OpraHu3alusix, peanu3yroIux
06pa3oBaTeNbHY0 MPOrpaMMy CpelHero o0ero oOpazoBaHus B Ipejaenax
ocsoenust OITOIT CITO na Gasze 0cHOBHOTO 0011Ero 00pa3oBaHUA.

bubGnuore4ynblii  (OHA  MOKET ObITh  JIONOJHEH  SHUMKJIONCIUAMM,
CIIpABOYHMKAMH, HAy4HOMW, Hay4HO-MOMY/APHOH ¥ JpYyrou JUTEPATypoOr IO
MaTeMaTHKe.
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B npouecce ocBoeHHs nmporpaMMbl yueOHON aucHHIUIMHBI «MaTtemaruka:
anrebpa ¥ Hayaza MaTeMaTHYeCKOTO aHAIM3a; FeOMETPUS» CTYAEHTH JOJIKHbI
MOJIyHHTH BO3MOXHOCTb JOCTYINa K 3JI€KTPOHHBIM YueOHbIM MaTepHasam I10

MaTeMaTHKe, HMEIOLIUMCA B CBOOOAHOM 0cTyne B ceTu MHTepHeT (3/1eKTPOHHBIM
KHUI'aM, PAaKTHKyMaM, TecTam, MaTepyajiam EI'D u ap.).

8. PEKOMEHIAYEMASI IMTEPATYPA
JAast cTyaenToB
M.H. bammakos, Maremaruka, yuebuuk, ML Axagemus, 2020r
Maremaruka : yueOnux / M.U. Bammaxos. — Mocksa : KuoPyc, 2017, 2019r,
2020r
https://www.book.ru/book/922705
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