MuHHCTEPCTBO 0Opa30BaHMs, HAYKH U MOJIOAEKHOMN MOTHTHKH
KpacHonapckoro kpas
["ocynapcTsennoe 610pKeTHOE NpodeccHoHaIbHOE 00pa3oBaTe/IbHOE YUPEIKICHUE
KpachHonapckoro kpas
«KpacHonapckuii monmTexHnYecKnii TEXHUKYM»

PABOYAS ITPOI'PAMMA OBPA3OBATEJIbHON YYEBHOM
JUCHUITITUHBI

OVY/I.11 MaremaTuka

Mo CreuHaaIbHOCTH
43.02.13 TexHo10rHsl NAPUKMAXEPCKOT0 HCKYCCTBA

2021 r.



o

LS

5.

COJIEP’)KAHME

[TosicHuTenbHAas 3anucka,

OOuwias XapakTepucTuka yuedHoi AHCLHITHHbI «Marematuka»

MecTo yueOHOI quCLUNIMHEI B yueOHOM MaHe
Pesynbrarbr 0cBOCHNS yUEOHON AUCLHIIIHHD]

Cozepxanne yueGHOI TUCUMIINHEI

5.1.Anre6pa

5.2.0cHOBbI TPHTOHOMETPHH

5.3.MyHKIH, HX cBoiicTBa U rpaprkmn

5.4.Havana MaremMatuueckoro aHanmsa

5.5.YpaBHeHus u HepaBeHCTBA

5.6.KomOuHaropuka, ctaTucTHKa 1 TEOPHsl BEPOATHOCTEH

5.7.I'eomeTpus

6. TemaTtuueckoe [IJTAaHUPOBAHKUE C OIpPeICIEHUEM OCHOBHBIX BUJIOB

6.1. Temarnueckuii nnan oGueo6pazoBaresbHOI y4eOHOH AUCLMIIHHBI.

6.2.XapakTepucTHKA OCHOBHBIX BU/I0B YYeBHOI 1eSTeNbHOCTH CTYJEHTOB.

7. Y4eGHO-MEeTOMUeCKOe U MaTepUAbHO-TEXHHUECKOE 0OeCTIeueH e

YUeOHOI1 1esTesIbHOCTH 00y YatoLnXcsl.

NporpaMmbl y4eOHOH AUCUHITTHHBI

8. PekomeHnnyemas nureparypa

&rn.

wh

26

L%



. MNOSACHUTEJIBHASI 3ATIUCKA.

[Iporpamma 00meo0paszoBaTeNbHOl yueGHON THeUNINKA «Martemartuka
NPCAHA3Ha4YCHa AN M3yuyeHHss  MaTeMaTHKH B MPOpECCHOHATBLHBIX
00pazoBaTebHbBIX opraHusaimax  CIO,  peannzyiouyx oOpasoBatciibHy O
MpOrpammy cpeaHero obuwiero obpazoBaHus B npeaenax OCBOCHMS OCHOBHOIA
npogpeccnonanbHOI 06pasoBaTebHOIl fporpammel CTIO (OI1OIT CI10) na 6asze
OCHOBHOrO  oOuiero  o6pasoBaHus MNpU  MOArOTOBKE KBaTM(PULMPOBAHHbBIX
CIICUMATUCTOB CPE/IHEro 3BeHa.

[Tporpamma paspaGorana na ocrose TpedoBanniit BI'OC cpeanero obiero
00pa3oBaHHs, 10 CHeUNalbHOCTH 43.02.13 Texunomnorus MapuKMaxepckoro
MCKYCCTBA COLMAIbHO-IKOHOMMYECKOr o0 npohuns, MPEABABISAEMLIX K CTPYKTYpE,
COACPIKAHMIO W pe3ynbTaTaM OCBOSHHs YUeOHOH JMCLHUITHHI «Maremarukay, B
COOTBETCTBMH C PEKOMEH/IALUSIMK 10 OpraHu3aLny MOJIyYeHHs CpeaHero obuero
00pa3oBaHusi B [penesiax OCBOCHMUS 00pa3soBaTebHBIX MPOrpamMm cpenHero
npopeccnonanbHoro o6pazosanns Ha Gase OCHOBHOTO 00wIero obpaszoBaHus ¢
YHeTOM  TpeOoBaHMii  (penepanbHbIX FOCYapCTBEHHBLIX  00pa3oBaTeIbHbIX
CTAaHapTOB W NOJYYaeMoil  CHelHanbHOCTH  CpeaHero NpoheCcCHOHaNbHOTO
oOpaszoBaHus (MUCHLMO Jlenapramenra FOCYNapCTBEHHON MOJMTUKK B cepe
MOArOTOBKH padouux kaapos u J{I10 MunoGpHayku Poceun ot 17.03.2015 No
06-259), ¢ yuerom [TpumepHoit  ocHOBHOII 00pa3oBaTenbHoi MporpaMmmbl
cpeanero oduiero obpasoBatus, 0106peHHOI] peweHrem (penepanbHoro yueGHo-
METOLMECKOro 00beanHeH s 0 06LIeMy 06pa3zoBaHHIo (mpoTokon ot 28 utoHs
2016 r. Ne 2/16-3).

Conepixanine nporpammsl  «Matematikay HalpaBJI€HO Ha JIOCTHIKEHHE
CICIYHOUINX Leei:

* ooecrieueHne  chOPMHUPOBAHHOCTH MPEACTABICHHIT O COLMANTbHBIX,

KYJBTYPHBIX H HCTOPHYECKHX (DaKTOpax CTAHOBJCHHMS MAaTEMATHKH:

* obecrieuenne chopMHMPOBAHHOCTH JOrHYECKOLO, ANTOPUTMUUECKOTO WU

MaTeMaTH4Ye€CKOro MbILIJIEHHS;

* oOdecrieueHne  chopMUPOBAHHOCTH  YMEHHI [MPUMEHATb  M0JIYYEHHbIE

3HaHWs NMPH PELICHUHN Pa3IMYHbIX 3a/1a4:

* obecrieuenne chOPMHUPOBAHHOCTH MpPEACTABACHHN O MaTeMaThke Kak

4acTu  obweUeIOBeICCKOT KYJLTYpPDL,  yHuBsCpCalbHOM — s3bIKE  HAYKH,

[TO3BOJISAOLLEM OMUCBIBATH M U3Y4aTh PealibHble MPOLECCH U SBJICHHS.

B nporpammy BKmoueHO coaepikaue, HalpasJjieHHOE HAa (hOpMUpPOBaHIE y
CTY/CHTOB KOMMETEHUHH, HEOOXOAMMBIX Ul KayeCTBEHHOro ocBoenus OITOI]
CTIO Ha Gase ocHOBHOTO 06LIEro 0GpazoBaHus ¢ NOJIyHeHHEeM CpeaHero obluero
00pa3oBaHus; MPOrpaMMbl MOATOTOBKH CHELHATHCTOB cpeaxero 3sena ([111CC3):

OK'1. BbiGupars  crnocobbl  peuenuss  3anau [poeccuoHanbHoi
ACATCIIbHOCTH, MPUMEHHUTENILHO K pa3jiMuyHbIM KOHTEKCTaM

OK 2. OcylecTBisTh NOMCK, aHAIW3 W WHTEPIPETalnio HHpOpMalnm,
HCOOXOMMON /ISt BLINOJIHEHUS 3a1a4 NPOpECCHOHATBLHON AeSTe/IbHOCTH

OK 3. IlnannpoBath 1 peanu3oBbiBaTh cOOCTBEHHOE npodeccuonanbHoe 1
JIHMHHOCTHOE pPasBHTHE



OK 4. PaGorars B KOJIIEKTHBE " KOMaH/1e, s derTrsHo
B3AHMOACHCTBOBATH C KOJUIEraMM, PYKOBOACTBOM. KIHEHTAMIL.

OK 5. OcywecreasTs YETHYIO M MNHCBMEHHYK) KOMMYHUKAILHIO Ha
FroCynapcTBeHHOM sisbike Poccuiickoii @enepaun ¢ yuyetom ocoBennocTeii
COUHATBHOIO M KyNbTYPHOIO KOHTEKCTA

OK 6. [IposaBsith FPAAKAAHCKO-NIATPHOTHYECKY O MO3ULINIO,
ACMOHCTPUPOBATL  OCO3HAHHOE  MOBeAEHHEe  Ha OCHOBE  TpaJAMLIMOHHBIX
00LLIEYeNIOBEYECKUX  LIEHHOCTEIL, NPUMEHATL CTaHAAPTBI AHTHUKOPPY MLUMOHHOIO
MOBEJICHUS

OK 7. CoaeiictBoBarh COXPAHEHUIO OKpYysKatoLefi cpenbl,
pecypcocOepexeniio, 3G (HeKTHBHO nelicTBOBATE B 4PEe3BbIYANHbBIX CHTYALMSX

OK 9. Hcnonb3oBath MH(OPMALIMOHHbIE TEXHOIOIHU B npopeccHoHaIbHOI
JCATENbHOCTH.

OK 10.  Tlonb3oBarbes Npo(pecCHOHANbHOH  10KYMeHTallKeil Ha
FOCYAapCTBEHHOM H MHOCTPAHHOM $3bIKAX.

OK 11. Ucnonb3oBate 3Hanus 1o (puHaHcoBOI rpamoTHOCTH, MJaHUPOBaTh
NPEANPUHAMATENBCKYIO A€ATENbHOCTD B MPOheccHoHaNbHOI chepe.

[Iporpamma y4eOHoTi JHCUMITTUHBI «Maremarukay peaymsyeTr
o0paszorarensHyio fiporpammy  cpeanero odmero o0pasoBaHus B npenenax
ocsoeHus OIIOIT CITO na Gase OCHOBHOro 06LIEro 00pa3oBaHus, YTOYHSeT
COAeprkaHue  y4yeOHOro marepuana, MoCieI0BaTebHOCTE  ero M3YYeHUS,
pacripe/ieieHie yueOHbIX 4acoB, yuMTbIBas crieuuduky [pOrpamMm MOATrOTOBKH
CHCUHAIMCTOB CPe/IHEro 3BEHA, OCBANBAEMOIi CIIeLUAIbHOCTH.

Cornacho yueGHomy nnany 00y4arouuecs BLIMOJHSIOT UHIAHBHUAYa/IbHbIH

MPOEKT.
Hp() rpamma MOIKeT HCIIONE30BaTLCA APYTHMH l'lpD(IJCCCMUH dlIbHbIMH
00pa3oBaTeIbHBIMU  OPraHU3aLUAMU, peay3yloluMu - oGpasoBaTesbHYIO

[1porpammy cpeiHero obOuiero o0pa3oBaHust B Mpejesax OCBOCHMSI OCHOBHOM
OI1OI1 CI1O Ha 6a3e ocHOBHOIO 06LLErO oOpasosanus (II1CC3).

[Iporpamma npennonaraer oOyueHne MHBanUAOB U nuil ¢ OB3: a1 nuu ¢
HAPYIICHHAMH  3pEHUsA: [s JIML ¢  HapylLIeHUSMH OMOPHO-ABUIATEILHOIO
alapara; s ML ¢ HePBHO-NMCUXWYECKUMH Hapy LIEHUSIMH.

2. OBUIASI  XAPAKTEPUCTUKA  VYYEBHOII JUCUMUIJIUHBI
«MATEMATHUKA».

Marematuka  sBasetcs  hyHAQMEHTANbHOI 0011e00pa3zoBaTebHOI
JMCLUIUIMHON €O CIOMKMBIIMMCS  YCTOIMUMBBIM — COAEpPKAHUEM M OBLIMH
TPEOOBAHUAMHU K MOArOTOBKE 00YYarOLHXCS.

[Ipu  ocsoennn  cneunanvhocteii CIIO  cOUMATBHO-3KOHOMHUECKORO
npoduiis npodeccuonanLioro 06pasosaHns MaTeMaTHKa u3yyaercst yriy0JeHHo,
KaK mpoduiibHas yueGHas AUCLMIIIMHA, YUUTHIBAIOLIAS crneur(pUKy ocBanBaeMoii
CIMELUHATBLHOCTH.



9T0 BIpakaercs B COACPIKAHMHM 0DYUEHMUS, KONMYECTBE YACOB, BBLACACMbIX
Ha H3YYeHHEe OT/eJIbHLIX TeM I[pOF]JﬁMMb[_. l'J[}f’GMHC HX OCBOCHHU4A CTYACHTaAMH.,
00beMe H XapaKTepe NPaKTHUYECKUX 3aHATUIL,

O6LL[[1C LEJIH U3YYEHUSI MaTeMaTHKH TPagHLIMOHHQO peaiM3yrOTCs B YEThIpex
HarnpapieHHsIX;

1) oOiee NPpEeACTaB/ICHHE 00 HJIeaX 1 MCTOlaX MaTeMaTHKH;

2) MHTEJIIEKTYaTbHOE Pa3BUTHE;

3) oBlajieHHe HEOBXOMUMBbIMH KOHKPETHBIMH 3HAHHUAMH U YMEHUSMMU:

4) BocnuTaTebHOE BO3/IeliCTRH .

[popunuzaums wueneii MAaTEMaTHYCeCKOro o0pa3zoBaHus oTpaxkaeTcs Ha
BbIOOPE MPHOPUTETOB B OpraHu3aLuu YU4eOHOI nesTebHOCTH 06y uaroLmxcs. ns
COUMAILHO-OKOHOMUYECKOro Npoduis npodeccHoHaTbHOro 0Opa3oBaHusi BeIGOP
UENIeH cMelwaeTess B mparmatHyeckom HAMpaBaeHNUH, MpeayCcMaTpUBatoLIEM
YCWICHHE M paclIMpeHHEe [MPHKIATHOTO XapakTepa HW3Y4YeHUs MaTeMaTHKH.
MPEUMYLIECTBEHHON OpHEHTALWH Ha QIFOPUTMHYECKUI CTUIb TO3HABATE/bHOL
JeSITeNIbHOCTH.

HM3yuenne marematuku kak NpoduibHOI 0611e06pazoBaTenbHoi] yueOHoM
AHUCLMTIJIMHBI, YUUThIBAKOLIEH cneunpuky OCRaMBaeMoii CTYJIeHTaMH
cneunaneioctn CI1O, oGecneunsaercs:

* BLIOOPOM PasiHuHbIX MOAX0/I0B K BBEACHHIO OCHOBHbIX MOHATHIA;

* (opmHpoBaHHEM  CHCTEMB] YUeOHbIX  3alaHuii, 0OecneunBatoLIKX
dpexTuBHOE OCylecTRACHIE BBIOPAHHBIX 11€JIEBBIX YCTAHOBOK:

* olorauwenuem cnekTpa  cTHeii y4eOHOI nesiTelbHOCTH 3a  cuer
COMNIACOBaHUA € BEAYLHUMH AeSTeIbHOCTHBIMH XapaKTepUCTUKAMU BbIOPAHHOI
CINELHAIbHOCTH.

[Tpodunehas cocrasnsiowasn OTpaskacTes B TPeOOBAHUAX K TMOJANOTOBKE
00YYaIOLIMXCS B YACTH:

* oOwel CHCTEeMbl 3HaHMIL: CO/lepIKaTeNIbHBIE MPUMEPBLI HCIMOIb30BAHMSI
MAaTEMaTHUECKUX HCH 1 METO/0B B 1PO(ECCHOHABHOI NEATENbHOCTH;

* YMEHHIl: pasiuuuMe B ypoBHe TpeGoBaHHil K CIOKHOCTH MPUMEHSIEMBbIX
aJIrOPUTMOB;

* TPaKTHYECKOro MCMoib30BaHUs MPHOOPETEHHBIX 3HAHMI U YMEHHUii:
HHIHWBUAYAIBHOIO ylleﬁHOI"() OollkITa B NOCTPOEHHUH MaTeMaTHUYeCKHX MOJIEJICH,
BBIMONIHCHHH MCCIICI0BATENhCKIX POEKTOB.

Takum  obpasom, peanusauus coaepiKaHust  y4yeOHOH  JUCUMMIHHBI
OPHCHTHPYCT HA MPUOPHUTETHYIO POJIb MPOLECCYANbHBIX XapakTepUCTHK yueOHOIH
paboTbl, 3aBUCSLMX OT npoduJis MPO(ECCHOHATBHOTO 06Pa3OBaHMs, MOy eHs
OMBITA MCIOIb30BAHMS MAaTeMAaTHKH B CONEPKATENBHBIX M MPO(ECcCHOHANBHO
3HAYUMBIX  CHUTyaUuMsX MO  CPaBHEHHIO ¢ (popmasibHO-ypoBHEBBIMH
PE3YILTATUBHBIMU XapakTepUCTHKAMHU 00YUEHHS!.

Conepkanne yueGHONH AMCLMMINHBI pa3pabOTaHO B COOTBETCTBHH ¢
OCHOBHBIMH COJIepIKaTEIbHBIMH JIMHUSMU 00YUYEHHs MaTeMaTHKe:

* ajireOpanyeckas IJIMHWS, BKITIOYAIOWAS CHCTEMATH3ALMIO CBeJeHHI ©

ANCTax: H3yHeHHe HOBBIX M 0000lIeHHE paHee H3YYEHHBIX OrepaLiiii

(BO3BE/ICHHE B CTeNeHb, M3BJIEYEHHE KOpHsi, Jiorapu(pMupoBaHue, CHHYC,



KOCHHYC, TAHICHC, KOTAHIeHC H OOpaTHbIe K HUM): M3yueHHe HOBBIX BHOB
HUHCJIOBBIX BbIPA/KCHUH U (Gopmya; COBEPLICHCTBOBAHNE MPAKTHYECKHX

HaBbIKOB H BBIUNCITUTEIbHOI KYJbTYpbl, pacluupeHmne "
COBCPLUCHCTBOBaHHE  ajirebpanieckoro anmapara, c(opMHpPOBaHHOrO B
OCHOBHOH LUKOJIE, M €ro [puMeHeHHe K PELICHHIO MaTeMaTHyecKux W

NPUKJIAHBIX 3a/1a4:

* TCOPETHKO-(QYHKUMOHANbHAS JIMHUS, BKIIOUAIOLLAs CUCTEMATH3ALIMIO 1
PACLUMPpEHUE CBEICHUI O (yHKUMSX, COBCPLICHCTBOBAHKME rpaduyeckux
YMEHHIi; 3HAKOMCTBO ¢ OCHOBHBIMH HIESIMH 1 METOJaMMU MaTeMaTHYeCKOro
aHa/l3a B 00beMe, MO3BONSAIOUIEM MCCIIeNI0BAT dJIEMEHTapHble (GYHKLUUH 1
PELIATEL MpocTeiiline reoMeTpryeckue, (usnueckue n apyrue MPUKIIaIHbIE
3a/1aui;

* JIMHHA - YPABHEHWH W HepaBeHCTB, OCHOBaHHAS Ha MOCTPOCHHUU U
MCCIIe10BaHHH MaTteMaTHUYeCKnX MoOJiel1e i, nepecekarolascs C
anredOpavyeckoi u TEOPETUKO-(DYHKIIMOHANLHON JIMHUSIMH | BKJTIOYarolas
pa3BuTHE " COBEPILICHCTBOBAHHE TEXHUKH asireOpanyecknx
npeodpazoBaHuii s PCLICHHS  YpaBHCHUH, HEPABEHCTB U  CHCTEM:
(opmupoBanue  cnocoGHocTH CTPOHTL M HCCIIEN0BaTh  MpocTeiillne
MAaTEMaTUYCCKNE MOJeNM MpPH pelUeHHH NpPUKJAAHBIX 3a71au. 33724 W3
CMCIKHBIX H CNICUMAIbHBIX JIMCLMTUTHH:

* TCOMCTpHYECKAs JIMHMA, BKIKOYAIOLIAS  HAIISUIHbIE MpeacTaBACHUSI O
MPOCTPAHCTBEHHBIX (DUrypax U M3yyeHHe MX CBOIICTB. bopmupoBanmne u
PasBUTHE  NIPOCTPAHCTBEHHOrO  BOOOpakKeHMsl, pasBUTHE  Crnocooos
FCOMETPUYECKUX M3MepeHHH, KOOpAHHATHOrO M BEKTOPHOIO MeTOA0B s
PELICHNSA MaTEMaTUYECKHUX U MTPUKJIAAHBIX 3a/1ay:

* CTOXaCTHYeCKas JIMHMUSI, OCHOBAHHAS HA Pa3BUTHH KOMOMHATOPHBIX yMeH Hif,
MPEACTABNCHUIT O  BEPOATHOCTHO-CTATHCTHUECKHX 3aKOHOMEPHOCTSIX
OKpy:Kalolero Mupa.

B paGoucii nporpamme yueGHmbiii Marepuas npejacTaBieH B (opme
HEPEAYIOUIErocss  pas3BepTbIBAaHUS  OCHOBHbBIX COlepKATEJIBHBIX  JIHHUI
(anreOpanyeckoi, TCOPETHKO-(QYHKUMOHATBHON,  ypaBHeHUiT HEepPaBEHCTB,
FCOMCTPHUYECKON, CTOXACTHUECKOi), UYTO MNo3BOAACT TMOKO MCHOJIL30BaTh  HX
PAacnoNOKeHHe 1 B3aMMOCBsI3b, COCTABILSITH PabOUHii KaJlleHJapHbI 1Jad, no-
PasHOMY 4epeflys  yuyeOHble Tembl (riaBbl yueOHHKa), ryOuHY M3yueHus
MaTepHalia, ypoBeHb NOArOTOBKH CTY/IEHTOB T10 MPEIMETY.

Hsyuenne obueobpasosarenshoit y4eOHOH aucuumiMHbl «Martematikay
3aBCPLIACTCS M0/IBEICHUEM UTOTOB B (hopme IK3aMeHa B pamKax MpoMeKyTOUHOI
dTTCCTall - CTYZICHTOB B Mpollecce 0CBOeHHMs ocHOBHOH OITOII CIIO ¢
[oj1yieHuem cpeinero oduiero odpaszosanus (ITICC3).

3. MECTO YYEBHOUN IMCUMUITJIMHBI B YYEBEHOM ITJIAHE.

YuebHas aucumniuHa «MartemaTukay SABJISICTCS  YUCOHBIM  [peMETOM
00s3aTenbHOI npeaMeTHol oobsactu «Maremartuka u HHpopmarukay OIOC
CpeiHero oouLero oopa3oBaHus.



B npodeccnonansupix 00pa30BaTesIbHBIX  OpraHU3aLMsX, peanu3yroLMX
oOpa3zoBaTesibHYIO lIporpamMmy  cpeaxero o0wero o6pa3oBaHus B npenenax
ocsoeHus OIIOIT CIIO Ha 6ase ocHoBHOrO 06LIEro obpasoBaHus, yueGHas
Aucumnninna «Maremathka» nsyuyaercs B 00u1e00pa3oBaTebHOM LHKIE yueGHOro
naana OIOIT CITO na Gase ocHOBHOrO 06Liero 00pasoBaHus ¢ noayueHuem
Cpe/iHero obuiero odpasosanus (IIICC3).

B yuebnbIx nianax [MNCC3 yuebuas aucunminma «Martewariias BXOMHT B
cOCTaB oOWMX 0011e00pa3oBaTEIbHBIX YUEOHbIX TUCLMIIHH, (OPMHPYEMBIX 13
00s13aTe/IbHBIX NpeAMeTHBIX 06nacTeii PIOC CpeznHero oduiero oGpaszoBaHusi, s
cneunanpiocreit  CIIO  cooTBercTByioOLIEr0 npopuns  npodheccHoHaIbHOro
oOpaszoBaHus.

4. PE3YJIbTATBI OCBOEHUSI YUYEBHOM ANCHUTIJTUHBI.

Ocpoenune  comepskaHus YueOHOH  aucuumimuel  «MatemaTikay

00CCNEeYHBALT 10CTHIKEHHE CTYICHTAMH CIICIYIOLLHX Pe3yabmamos:
* TUYHOCHIHbIX:

~— COPMHUPOBAHHOCTD MpeJCTABIEH T O MaTEMaTHKe KaK yHHBEpCaibHOM
ZISBIKE HAYKH, CPE/ICTBE MOICIMPOBAHHS ABJICHUH M MIPOLIECCOB, HEAX H METO/NAX
MaTeMaTUKK;

- TIOHMMaHWE  3HAUMMOCTH MaTeMaTHKH /ISl HAYYHO-TEXHHMUECKOTrO
nporpecca, CcOPMHPOBAHHOCTL OTHOWIEHHS K MaTeMaTHke Kak K 4acTH
ob1leuenoBeyecKoii KYJILTYpPLL  HCpe3  3HAKOMCTBO ¢ HCTOpHEH  pasBUTUS
MAaTEMAaTHKH, 3BOJIIOLIMECH MaTeMaTHYeCKuX uieii:

~ PA43BHTHC JIOTHYECKOTO MBILIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHusl,
AITOPHTMHYECKOM KYJIbTYPbl, KPHTHYHOCTH MBILLJICHHS Ha YPOBHE, HEOOXOIUMOM
Julsl Oyyiueil npodeccHoHanbHOIN AeATebHOCTH, st MPOAOJIKEHUs 0Opa3z0BaHHs
M CaMo00pa3oBaHMNS:

— 7 OBllaJICHHE MareMaTH4YeCcKUMH SHAHHAMH K YMECHHAMMH, HGOﬁXOﬂHMb]MH
B TMOBCEAHEBHON JKH3HH, O OCBOCHHUSA CMENKHbBIX eC'IECTBEHHO-HZIyHHle
AVCHHTIMH M JICUAMIAH - MPO(ECCHOHANBHOTO UMK, IS [OJyueHus
00pasoBaHus B 00JaCTAX. He TpeOyroIMX  yriy0JeHHoll  MareMaTHyeckoii
MOJArOTOBKH;

e F'OTOBHOCTE H CIMOCOOHOCTh K 06}3&308&1]-!14}0, B TOM HHUCIIE
caMo00pa3’oBaHUK, Ha NPOTAKEHUH BCEi] KHU3HU] CO3HATENbHOE OTHOLLEHHE K
HENPEPLIBHOMY 00pa30BaHUIO KaK YCJIOBMIO YCMEIIHOI npoheccHoHaNbHONH 1
OOLLECTBEHHOM J€STeNbHOCTH;

~— TOTOBHOCTb MW CMOCOOHOCTL K CaMOCTOSITE/IbHOL TBOPYECKOH M
OTBETCTBEHHOH JEATE/IbHOCTH,

~ TOTOBHUCTDL K KOJUIEKTHBHOH paboTe, COTPYHUYECTBY CO CBEPCTHUKAMH
B 00pa3oBaTe/bHOI, OOILIECTBEHHO [MOJIE3HOM, yueOHO-HCCeA0BaTENBCKOIA,
[MPOEKTHOM M IPYIrUX BUIAX AE€ATECIbHOCTH:

—— OTHOWIEHHE K Npo(eccCHOHAIbHOW /eSITebHOCTH KakK BO3MOIKHOCTH
ydacTtusi B PCLICHUM  JIMYHBIX,  OOLLECTBEHHBIX, rOCY/1apCTBEHHBbIX,
00LICHALMOHAIIBHBIX 1IPOGJIeM:

* MEemanpeomMemmbix:



~ YMCHHE CaMOCTOATE/ILHO ONPEeACIATh LEN JeATEhHOCTH U COCTABISTL
MJ1aHbl  ICSATE/IBHOCTH, CAMOCTOATEIbLHO OCYLICCTBJIATD, KOHTPOJIMPOBATL K
KOPPEKTHPOBATE N@STENLHOCTh; HCMOJb30BATH BCE BO3MOIKHBIE pecypcel s
JAOCTHIKCHUS  [I0CTABACHHBIX Liefeill M peanusauuu  ruiaHos JCATE/IBHOCTH;
BLIOHPATH yCMELIHble CTPATErni B PA3THUHbIX CUTyalHsX;

~ YMCHHC NPOAYKTHMBHO 0OLIATBCS M B3aUMOJIeiiCTBOBATL B npouecce
COBMECTHOI  N€ATENBHOCTH,  YYWTHIBATH  MO3MLIHH JAPYTUX  YYAaCTHUKOB
ACATCABHOCTH, SP(PeKTUBHO PA3peLaTh KOHPIUKTbI;

~ BJIA/ICHUE HABBIKAMH MO3HABATE/IbHOM, yueOHO-MCCIIE10BATENLCKON N
MPOCKTHOM J1eATebHOCTH, HaBBIKAMMU paspewenus npoodJsieM: crnocoGHOCTbL M
FOTOBHOCTb K CaMOCTOSITE/IbHOMY MOMCKY METOI0B peLieHus MPaKTUYECKUX 3a1au,
MPUMEHCHHIO Pa3/IMYHbIX METOJI0B M03HAHUS;

~ TOTOBHOCTBH M CHOCOOHOCTHL K CaMOCTOSITENbHOI HHpOpPMaLIHOHHO-
MO3HABATE/ILHOH eATE/IbHOCTH, BKJIKOUAs YMEHUe OPHEHTHUPOBATHLCS B pa3/IMUHbIX
MCTOUHHMKAX  HHPOPMALMKM, KPUTMYECKM OLIEHHBATH W MHTEPNPEeTUPOBATL
MH(OPMALIMIO, MOJTYHaeMyIO H3 PasiuuHbIX MCTOYHHKOB:

~ BJAIACHUE A3bIKOBBIMM CPEACTBAMH: YMEHHE SICHO, JIOFTMYHO M TOUHO
H3JlaraTh CBOIO TOUKY 3pEHHs, HCMOIB30BaTh aAEKBATHBIE A3bIKOBBIC CpelcTBa;

~ BJAJ€HME HaBbIKAMMU TMO3HABATENLHOH pedUIeKCHH Kak O0CO3HaHMUs
COBCPLIACMBIX  NEHCTBUI M MBICAUTEIbHBIX [POLECCOB, KX pe3ybTaToB M
OCHOBAHHH, rPaHMLL CBOEIO 3HAHWS M HE3HAHHS, HOBBIX MO3HABATE/IBHBIX 3a1a4 u
CpeCTR OJ18 UX JOCTHIKCHMA,

- HGJICYCTPEMICHHOCTE B [IOMCKaX M TPUHATHM  peLleHuil,
COO0pPa3sUTENbHOCTL U HHTYHLMS, Pa3BUTOCTD MPOCTPAHCTBEHHbBIX MPEACTABIEHHUIA:
CMOCOOHOCTh BOCHPUHHMATh KPACOTY M FapMOHHMIO MHpa;

* NPeOMemHbIX:

—— C()OPMUPOBAHHOCTD MPEJACTABICHHIT O MaTeMaTHKE KaK YacTi MHPOBOM
KY/JAbTYPbl W MeCTe MaTeMaTHKM B COBPEMEHHON LUBWIM3ALMH, crocobax
OIMHCAHHA SABJICHHUH peaibHOro MHPpa Ha MaTeMaTHUECKOM $3bIKe;

—— C(OPMHPOBAHHOCTL MPEACTABIEHHIT O MAaTeMaTHUeCKHX MOHSTHIX KaK
BKHEHLIMX MaTeMaTHUYeCKUX MOJENAX, MO3BONSAIOWMX ONUCHIBATL M H3y4aTb
pasHbIC MPOUECChl U SABJICHHS: TMOHMMAHWE BO3MOMKHOCTH AKCHOMATHYECKOIO
MOCTPOEHUA MAaTEMATHYECKHX TECOPHH,

~ BJIAJICHME MCTOAAMHM J10Ka3aTesIbCTB W iFOPUTMOB pellieHus, YMEHHE X
MMPUMEHATD, IPOBOAUTH JIOKAa3aTe/IbHBIC PACCYIKAEHHS B XO/I€ PeLIEeHHs 3a/1au;

T BIAJCHHC CTAHAAPTHBIMM TIPUEMAMM pELUEHHUS PALHOHAIbHBIX M
HPPALIMOHANIBHBIX, MOKA3aTe/IbHbIX, CTENEHHbIX, TPUTOHOMETPUUECKUX YpaBHEHHI
W HEPABEHCTB, HX CHCTEM; HCIOJIb30BAHHE FOTOBLIX KOMITBIOTEPHBIX MPOrpamM, B
TOM HHCae Ul TOUCKA MYTH pellieHus W WIIIOCTPaLMK pellieHus YpaBHEeHHH |
HEPABEHCTB:

——  COPMHUPOBAHHOCTb  MpejACcTaBlieHnil 00  OCHOBHBIX  MOHATHSAX
MaTeMaTH1YeCKOro aHann3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapakTepH30BaTh
rnosejieHue (YHKUMIT, MCMOAb30BAHME MMOJYYEHHbIX 3HAHUH /Ul OMUCAHUS W
aHaJl3a peasibHbIX 3aBUCUMOCTENH;



~ BJIAA€HHE OCHOBHBLIMHW T[MOHATUSAMHU O THJIOCKUX M NMPOCTPAHCTBEHHbIX
FCOMETPHYCCKUX (PUIypaxX, UX OCHOBHBIX CBOIiCTBAX: C(hOPMUPOBAHHOCTE YMeHHs
PacrnosHaBath reoMeTpuyeckue QUrypbl Ha 4epTeax. MOACAX M B peajibHOM
MHUDPEC. MPUMEHEHHE M3YUYEHHBIX CBOICTB FEOMETPHUSCKUX (GHryp u dopmyn s
PELUCHHA rEOMETPHUCCKUX 3al1a4 1 3a/1a4 C PAKTHYECKHM COIep/KaHHEM;

—— c(hopMHpOBaHHOCTb nNpeacTaBieHUi O npoueccax M sBJCHHIX,
HMEIOLLMX  BEPOATHOCTHBIM  XapakTep, CTaTHCTHUECKHX 3aKOHOMEPHOCTSX B
PEVIBHOM MUPEC,  OCHOBHBIX MOHSTUSX 3/1€MEHTApHOI TEOPUH  BEPOSATHOCTEIA;
YMEHHI  HaXoAMTb M OLEHUBATDH BEPOSITHOCTH  HACTYMJIEHUsS COOBITHI B
NPOCTEHLIMX NPAKTHYECKUX CHTYALHAX H OCHOBHBIE XapaKTePUCTHUKHU CIyyaiiHbIX
BEJTHYNH;

~  BJlACHWE HAaBbIKAMM  HCMOJb30BAHMA TOTOBBIX KOMIBIOTE PHbIX
MpOrpamMm 1pu peLueHuu 3aaau.

5. COAEPKAHHWUE YYEBHOM JUCILMITJIUHBI.

Beenenune
Martematuka B HayKRe, TeXHHKe, JKOHOMHKE, HHMOPMALMOHHbIX
TEXHOJIOrUSIX W MpaKTHYeCKoH aesiteqbHocTH. Llean wm 3amaum M3Yy4YeHUs
MATEMATHKH MPH OCBOEHUH crnieuraabHocTeii CITO.

5.1. AJITEBPA
Passumue nonsmus o uucne

Heabie u  paumonanvuble  umcna.  JlelicTBHTeNbHbIC YA,
Tpuonuocennvie gvruucnenun. Komniexcnoie wucaa.

Kopnu, cmenenu u nocapughmo

Kopuu 1 crenenn. Kopuu HaTypaabHoli cTenenn us uncia 1 Mx cBOICTBA.
CTenenn ¢ pauMoHANBLHBLIMM  NOKA3aTeAsIMH, HX CBOiicTBA. CTENeHH ¢
NEHCTBUTEILHBIMU  NoKasaTelsiMu.  Ceolicmea cmenenu ¢ 0eiicmeumensHyim
ROKaszameiem.

Jlorapudnm. Jlorapngm uncna. Ocnonnoce aorapugMuuecKoe ToORIECTBO.
decsitninbie W HaTypadabHble  J0rapuMbl. [IpaBuna jeiicrBuii ¢
Jorapugmamu. Ilepexoa kK HOBOMY 0CHOBAHHIO.

[Ipeobpazopanne anrebpanueckux  BbIpakeHHIl. IIpeobpaszoBanue
PALUHOHAJIbHBIX,  MPPAUHOHAIBHBIX  CTEeNEeHHbIX, [OKA3ATEJAbHbIX M
JOrapuPMHUUECKUX BbIPakKeHHii.

Ilpakmuueckue sausmus Nol-16

Apupmernyeckue JeHCTBHS Haj YHCIaMH, HaX0K/1eHue
NPUOJIMKEHHBIX  3HAYEHMH  BeJMYHMH M MOFPeINHOCTEl  BbIYMCIeHMUil
(aOCOMOTHOM M OTHOCHTEJILHOI), CpaBHEHHE YHCI0BbIX BbIPayKeHHH.

Bobruucienne wn  cpaBHeHme kopueil. Bbinoinenue pacueros ¢
paaukajamu.

Pemenne umppaumonanbHeix ypasuenmii. Haxoxkiaenuwe 3naueHwii



CTeMeHeH ¢ pauMoHaAIbLHBLIMH nokasarensimu.  CpaBHeHHe  cTeneHei.
[Ipeobpasosanus BbIPAKeHUH, COepPKALINX CTereHH. Pemenune
MOKa3aTe/bHbIX YpaBHEHHIA.

Pewenne npukaaaneix 3aanau.

Haxosaenne snavenmii norapugma no MPOUIBOABLHOMY OCHOBAIHIO.
[lepexon ot oamoro ochoBanmsi K Apyromy. BeluHciienne M cpaBHeHue
Jgorapupmos. Jlorapupmuposanue u NOTEHUHPOBAHHE BLIPAKEHHII.

[Ipudanxennsie Bbruncaenns u peleHust NPUKJIAAHBIX 3a1a4.

Pewenne norapudpmuuecknx YPaBHEHMUIA.

5.2. OCHOBBI TPUT'OHOMETPUM
OCHOBHBIE MOHATHS

Pagnannasn mepa yraa. Bpawmarenbnoe auskene. Cunye, rkocunyc,
TAHIE€HC U KOTAHT€HC YHuCca.

OCHOBHbIE TPUIOHOMETPHYECKHE TOKISCTBA

Dopmyabl npuseaeHus. Dopmyitbl cioxeHusi. DopmyJibl YABOEHHUS
Dopmyiant nonosunnoo yena.

[1peobpazoBanus npocreiimmx TPHTOHOMETPUYECKUX BbIPAKEHHI

[IpeoGpazoranne CYMMbI TPHUIOHOMETPHUYECKHUX pyurumi B
MPOU3BEACHHE U NPOU3BeeHUsI B cyMMY. Boipasiceriue mpuzonomempuuecKkux
hyuKuuil uepes manzenc nonoeunno20 apzymenma.

TpuronomeTpuueckue ypasuenus u HepaBeHCTBa

[IpocTeiimme TPUTOHOMETPHYECKHEe  ypaBHEHHS. Ilpocmeiiue
MpUeOHOMempuUYeCKue Hepasencmaa.

ObGpaTuble Tpuronomerpuueckue GyHkuMn. ApkeuHye, apKKocHHYC,
APKTAHIeHC.

Ilpakmuyeckue sansmus Nel 7-30)

Pagnanusiit MeToa usmepenus yrios BpallleHUs U CBSA3b ¢ I'PajyCHOI
Mepoii.

OcHOBHBIE TPUIrOHOMETpPHYECKHE TOXKIeCTBA, (opmy.ibl  caoxenusi,
YABOCHMsI, Mpeodpa3oBaHHe CYMMbI TPHIOHOMETPHUYECKHX (pyukuuii B
pou3BeaACHHE,  MpeodpasoBaHHe  NPOM3BEACHHS  TPHUIOHOMETPHYECKHX
bynkumii B cymmy. Ilpocreiimmue TPHIOHOMETPHYECKHEe YPaBHEHHUS U
HepaBeHCTRBA.

ObpaTtubie Tpuronomerpuveckne QyHKuHM: apKCHHYC, apKKOCHHYC,
APKTAHIE€HC.

5.3. ®YHKILIMH, UX CBOUCTBA U TPAGUKU
®ynkunn. O6aacTh OnpeaeseHusi H MHOKECTBO 3HaAYeHHH; rpaduk

Gyukunn, nocrpoenne  rpagukos (GYHKUMIA,  3aZaHHBIX  PA3AHYHBIMH
criocodamu.



CaoiicTBa (pyHkumnm. MOHOTOHHOCTB, YE€THOCTb, HECUYETHOCTb,
OTPAHUYUCHHOCTD, NepHOANIHOCTb. TTpoMexyTkH Bo3pacTauusi u yobiBanus,
HauOOIblIee U HAHMEHbLICE 3HAYEHUS, TOUKH IKkeTpemyma. I'papuueckas
uHTepnperauus. lNpumepsr pynkumonaabHbIx 3aBHCHMOCTEH B peajibHbIX
fipouieccax u- sipleHusiX. ApHpmeTHyeckHe omepaumu Haa (QYHKUMSIMA.
Cuoxnast pynkunst (komnosutuisi). Mousitie o HEINpepbIBHOCTH (PYHKUUM.

Obparubie  dyuxunn. Odracmov  onpedenenua u obracmo  snauenui;
oopamnoil pynrkyuu. I' paghux o6pamnoi dyrryuu.

CTE‘”QHHbIe. [ToKa3aTelJibHbIE, J'IOFapHd)M“"]eCKHe
M TPUTOHOMETPHYECKHE (DYHKIIHH.
Obpathble TpuroHomerpuueckue GyHKLIM

Onpenenennst GpyHkumii, ux cpoiicrea u rpagpuku IlpeoGpaszoBanus
rpagukos. INapannenbHbiii nepeHoc, CUMMETPHsI OTHOCHTENBHO OCeil KOOpAMHAT
M CUMMETPHs OTHOCHTEJIBHO Ha4alla KOOPJAMHAT, CHMMETPHUSI OTHOCHTENbLHO
MPSIMOii y=X, pacTsizKeHue H cKaTHe BI0Jb 0ceii KoopaHHAT.

llpakmuueckue 3aussmus No3[-35

[Ipumepnl 3aBHCHMOCTeI MeK1y NepeMeHHbIMH B PeaibHbIX Mpoleccax
H3 CMEARHBIX aucumiuind. Onpenenenne ¢ynkumii. [Moctpoenne u ureHue
rpapuxos  pyuxkumii.  Mccaegosanme dynkunn. CpoiicTBa  THHEIHOI.
KBaaApaTUUHOMH, KYCO4YHO-JIMHEMHO 0} JIpOOHO-JIMHEHHOI pyHKUMIA.
Henpepbisubie u nepuoauueckue ¢pyuxunnu. CpoiicTsa u rpapuku cuHyca,
KOCHHyca, TaHreHca W KoraHrexca. OOparHbie (PYHKUMH W MX rpadUKH.
OOparhbie  TpUroHoMeTpuueckue  (yHKIMH. [IpeobpasoBanusi  rpaduka
pyuxkumnu. Fapmonnyeckue konedanns. Mpukaaansie 3agaumn.

MokasaTenbhbie, JorapudpmMuieckue, TPHrOHOMETPHYECKHE YPABHEHHSI
H Hepasencmad.

5.4. HAYAJIA MATEMATHUYECKOI' O AHAJIU3A

[MocaenoBarenbnoctn. Crnocodbl 3a4aHHs M CBOHCTBA  YHCJIOBbBIX
nocaenosarenbHocTen.  Ilonsamue o0  npedeire  nociedosamenvbHoOCHI.
Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUMCHHOI NOCTCOOAMETbHOCTI.
CymmupoBaHune MocJ1e10BATENbHOCTEIA. beckoneuHo yObIBawomas
reomerpuyvecrkas nporpeccusi 1 ee cymma.

[lponssonnas. IMousitue o Npon3BoaHONH (PYHKIMH, ee reoMeTpHUeCKHil
W (pu3HYeCKHiT CcMbIcI. YpaBHeHHe KacaTeabHOH K rpaguky (yHKuUMM.
[IpousBoanble cymmbl, pasHOCTH, MpoM3BedeHMsl, 4YacTHble. [IpousBoaHbIe
OCHOBHBIX  JJieMeHTapHbIX  (yHKuuid. [lpumeHeHne npomsBoaHOI K
HCCIe10BAHUI0 (PYHKUMIT U NOCTPOCHUIO rpaduKkoB. [Ipouzeoonvie oopamuoi
(PyHKUuU 1 Komnosuyuu PyHKyuu.

[Ipumepbl HCNOB30BAHMS IPON3BOJAHOM U151 HAXO0KACHHSI HAMJY YL ero
penieHust B NPUKJIAAHLIX 3a1a4aX. Bropasi npousBoaHasi, ee reomerpuueckuii
H (pU3HYECKHH cMbICL.



Haxoxnaenune ckopocrun  nas npouecca, s3agaHHOro gopmyaoii u
rpagukom.

llepBoobpasnas u unrterpan. [IpumeHenue onpeae/ieHHOrO HHTerpaJa
AT HAXOKACHHS  NAOIAAH  KPUBOJIMHEHHOI Tpaneuuu. @Dopmy.a
Hbrorona—Jleionunua. lIpumepbr npumeHenus HHTerpaja B (U3HKe H
reoMeTpum.

[pakmuueckue sanamus Ne36-51

Yucaosas NOC/IE10BATEILHOCTD, CNOCOOBI ee 3aJaHMUsl, BLIYMC/IeHHS
HIEHOB TocaenoBaTebHOCTH. [lpenen mnocnenoBatensHocTH. BeckoHeuHo
yObiBalomasi reomerpuueckas porpeccusi.

Ilpoussoanas: mexannueckuii u FeOMEeTPHYECKHH CMbIC/I POU3BOHOM.

YpaBHeHHe KacaTe/bHOH B  obwem Buje. llpaguna u  popmyabi
angpdepeHunposannsi, TadAMUA NPOM3BOAHBIX 3JIEMEHTAPHBIX  (PYHKUHIL.
HccaenoBanne  gynkumn ¢ momombio npousBoaHoi. Haxoxaenue
HANOOIbIIEr0, HAUMEHLIIEr0 3HAYEHHS W IKCTPEMAJIbHbIX  3HAYEHUIT
(GyHKuMM.

Hurerpaa  u  neppoodpazuas. Teopema  Hbrorona—JleiiGunua.
[Tpumenenne nHTerpana K BoIuMcIeHHIO (PHM3HYECKHX BEJHYHH M NJI0MIACH.

5.5. YPABHEHMSA U HEPABEHCTBA

YPpaBHEHHSI U CHUCTEMbI YPaBHEHHI. Paunonanbubie, uppaunonaibubie,
NoKa3aTe/ibHble H TDUFOHOMETPHYECKHEe YPABHEHHUsI U CHCTEMbl.

PagHocuabHOCTL ypaBHenuii, HepaBeHcTs, cueTem.

OcHoBHbIe npuemMbl UX pelnenusi (pasjosenue Ha MHOZKHTEH,
BBEICHHE HOBBIX HEM3BECTHbIX, MOJACTAHOBKA, rpaduuecKHii MeTon).

Hepagericta. PaumonanbHble, MPPalMOHAIbLHBIE, MOKA3ATEAbHbIE M
mpuconomempuieckue HepapeHcTBa. OCHOBHbIE TPHEMbI HX PeLIeHUsI.

Ucnosnbzosanue  cBoiictB u  rpadukoB  Ppyukumii NpH pelieHuu
YPaBHCHMH W HepaBeHCTB. MeToa WHTEpPBAJIOB. H3o0paxenne Ha
KOOPAMHATHOI MJIOCKOCTH MHOKeCTBA peleHuii ypaBHeHHii 1 HEPAaBEHCTB ¢
ABYMSI [I€PEMEHHbLIMH U UX CHCTEM.

[Ipurnaousie 3adauu

IIpumenenne MaTeMaTHYeCKHX MeTO010B A1t peLeHus
COACPARATETLHBIX 32124 U3 PA3JIHYHBIX 00/1aCTel HAYKH M NMPAKTHKH.

Hurepnperauus pesyabrara, yuer peaibHbIX 0rpaHHYeHHIl.

llpakmuueckue saunmus Ne52-55

Kopuu ypasHenmii. PaBHOCW/ILHOCTL ypaBHEHHI. IlpeodpazoBanue
ypaBHeHHH. OcHOBHBbIE npHeMbl pelleHUst ypaBHeHMil. Pewienue cuerem
ypasHenuii. Ucnoab3oBanne cBoiicTB U rpadukos (pyHKuMii aas peLieHus
YPaBHEHHH H HEPABEHCTB.

5.6.KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH

DNIeMEHTbl KOMOMHATOPUKH



OcHoBHbIE NOHSITUS KOMOMHATOPMKH. 32JauM HA TNOACYET YHCIA
PasMellleHn, MepecTaHOBOK, co4yeTaHuil. Pewenue 3agau  Ha nepedop
BapHaHTOB. ®opmyaa OGunoma HeoTona. CBoiicTBA OHHOMMHAIBLHBIX
Ko3pPpuunento. Tpeyroabuuk MNackas.

INEMEHTBI TEOPUHM BEPOsSTHOCTE

CobbiTHe,  BepOSITHOCTHL  COOBITHSI,  CJOMKEHHE W YMHOKeHue
BepositHOCTeH.  [Tlonssimue o  nezagucumocmu  coovimuil. Huckpemnas
CAydaunas eeruduna, 3akon ee pacnpeoenenus. uciosoie xapakmepucmuxu
Quckpemnotl cayyatinot eenuuunsl. [Tonsmue o 2axone Gonvuux vucen.

DJIEMEHTBI MaTeMaTHUeCKON CTATUCTUKH

[pencraBaenue aauubix (Tabuuuel, Anarpammbl, rpadukin), 2eHepaIbHAsA
COBOKYRHOCMb, 6bIOOPKA, cpednee apughmemuueckoe, meouana. Housmue o
30a4ax MAMEMAMUYECKOU CIAMUCIIUKU.

Pewienue npakmuyeckux 3adau ¢ npumenenuem 6EPOANHOCHHbIX
Memoooes.

Ipakmuueckue sausmus No56-64

Hcropuss  pasButus  komGuHATOpHKH, TEOPHH  BEPOATHOCTEH M
CTATHUCTUKHM H UX POJIb B Pa3/IMUYHbIX cepax 4ye0BeUeCKOil KIU3HEe1eATeIbHOCTH.
[IpaBuiaa komMOGUHATOPUKM. Pewenne KOMOMHATOPHBIX 3aaa4u. PasmelieHus,
coueranuss U nepectaHoBkd. bunom HbloTona u Tpeyroabuuk Ilackas.
Ipuxknaaupie 3aaaumn.

Kiaaccnueckoe onpesaesienne BeposITHOCTH, CBOMCTBA BePOSITHOCTEH,
Teopema o0 cymme BeposiTHOCTeH. Bbrunciienune epositHocTeil. IMpuknaanbie
sapaun. Hpeacrasienne yncnoBbix aaHubix. [IpUKIagHbIe 3212491,

5.7. TEOMETPUA
[Ipsimble U NIOCKOCTH B MPOCTPAHCTBE

Biaumuoe  pacnonoskenne  ABYX  OpAMBIX B [NPOCTPAHCTBE.
[lapannenbnocTs npsimoit m muockocru. IlapanieabHoCTh MJIOCKOCTEN.
[leprnieHaAUKYASIPHOCTL NPSIMOIT M MJI0CKOCTH. TTepreHANKYIsSIP U HAKJIOHHAS.
Yroa mexay npsivoii M miaockocTeio. JAByrpanublii yroa. Yroa Mexay
MJ10CKOCTAMM. [leprneHAHKYISIPHOCTD ABYX MJIOCKOCTEII.

['eomeTpuyeckne npeoGpazoBaHHsi NPOCTPAHCTBA:  NapaiesbHbli
MepPeHOC, CUMMETPHUS OTHOCUTENBLHO TJIOCKOCTH.

[Mapannensnoe npoextupoBanue. IL1ouaos opmoconaivnoi npoexyuu.
H300pamennce npocTpancTseHubIX Guryp.

MHororpaHHuku

Bepuiunpl, pebpa, rpann muororpauuuka. Pazeepmra. Muozozpannoie
yeaot. Boinykiavie mnocoepannurku. Teopema diiiepa.

Mpusma. llpavmas w  waxknounas npusma. [lpaBuiabHas  npu3sma.
[Tapannenenunen. Kyo.



[Mupamuna. Tpapunbhas MUpamuia. YcedeHHas mnUpaMmuja. Terpasap.
Cummetpun B kybe, B Mapajiieienunene, B npu3Me 1 nupamu/ie.

Ceuenus KyGa, NPU3MbI H TUPAMH/IBI.

[peacraBaenne o npaBuabHBIX MHOrorpanHuKax (rertpasipe. kyoe,
OKTasdApe, 1oaeKasape u ukocaszpe).

Tena u noBepXHOCTH BpalieHus

Unamnap u komye. Yceueuuplii KoHyc. OcHoBaHHWe, BblcoTa, GokKoOBas
MOBEPXHOCTH, oOpasyiowas, passepTka. OceBble  CeUeHHS U CeYyeHwus,
napajijie/ibHble OCHOBAHMUIO.

Lap u cepa. ux ceuenns. KacareabHasi niockoets Kk cepe.

M3mepenns B reometpun

O0bem u ero usmepenue, MHurerpanbhas hopmyna oobema.

@®opmy.ibl odbema Kyba, NpsIMOYroJibHOI 0 napaJuie/enunena, nPUiMel,
unaunapa. @opmyabi odbema NUPAMHALI H KOHyca. @opmy.ibl 1101AAN
MOBEPXHOCTEH UHIMHAPA M KoHyca. DopMybl o0bema mapa M 1Jjiomanam
chepbl.

[Mogo6ue Ten. OTHowenus nuomaneii NnoBepxHoOCcTel H 00bLEMOB
NOJ00HBIX Tel.

KoopaunHatsl u BekTops!

[Ipsamoyronbuasi (nexkaptoBa) cuerema KOOPAMHAT B IPOCTPAHCTBE.
dopmysa  pacerosinus MERIY ABYMsi  TOMKamMu. YpaBHenusi cdepbl,
MVIOCKOCTH H NPSIMOIA.

Bektopbl. Moayab BekTOpa. PasenctBo BekTopos. Ciokenue
BEKTOPOB. YMHOKeHHEe BEKTOpa Ha 4uca0. Pasiioskenue BEKTOpa 10
HATIPABJICHUAM. Y0/l MEKIY IBYMsl BEKTOPAMMU. [Ipoekuusi BekTOpa Ha oChb.
Koopaunate! BekTOpa. Cransipoe npoussenenmne BeKTopos.

Ucnoab3zoBanue KOOPAHHAT 0] BEKTOPOB npu peleHum
MaTEeMATHYECKUX M MPUKJIAJAHBIX 3a/1a4.

Hpakmuueckue sauamus Ne65-86

[Ipusnaku  B3auMHOro  pacnosoxenus npsimbix.  Yroa  mexay
NPSAMbIMH. B3aumuoe pacnoJjiokeHue NPAMbIX " MJIOCKOCTEI.
[lepneHankyasip M HakIOHHAs K MIOCKOCTH. Yron MeRAY MnpsaMoi M
VIOCKOCTBLI0. TeopeMbl 0 B3aUMHOM PaciofioKeHHH NpsiMOH M MJIOCKOCTH.
Teopema o Tpex nepnenauky.asipax.

[Mpushaku u  cBoiicTBa  napamielbHbIX W NePHeHAHKYJAsIPHbIX
MJI0CKOCTCH,

PaccrosHie oT Touky 10 naockocTH, oT MPsAMOIi /10 MIIOCKOCTH, PaccTOsHUE
MCKAY  TUIOCKOCTAMM, — ME@KAY  CKPELUMBAIOLIMMHUCS  NPSMBIMH, MEXIY
MPOM3BOJIBHBIMH (DUTYPAMU B POCTPAHCTRE.

[TapaaaenbHoe npoekTUpoBaHue U ero cBoiicTBA. Teopema o naowaou
OpMOZOHAALHOU  NPOCKUUU  MHO20y20/bHUKA.  B3aumMHoe  pacnoJoskenue
MPOCTPAHCTBEHHBIX PUIYp.



Pazimunbie  Buabi MHOrorpanuukoB. Mx wusobpaxenus. CeueHus,
PA3BEPTKH  MHOrorpaHHukoB. Iliaowaae nosepxHocTH. Buabl cummerpmii B
npocrpaHcrsae. CHMMCT[}HH Ten BpauieHuss H MHOTI'OT'paHHHKOB, BblLIHC.;'ICHHC
nJiomaaen v 00beMoB.

Bekroper. [leiictBusi ¢ BekTopamu. JlekaproBa cucTema KOOpAHHAT B
MPOCTPAHCTRE,

YpaBHeHHe OKpY&KHOCTH, cdepbl, miockocTn. Paccrostume MeR1y
Toukamu. JIeHCTBHSI ¢ BEKTOPaMM, 3a/aHHBIMM KOOPAHHATAMIL. CkansipHoe
Npon3Be/IeHHe BEKTOPOB. BekTopHoe ypaBHeHMe nNpsiMOil M IJ10CKOCTH.
Hcenoab3oBaHne BeKTOPOB NpU 10KA3aTe/bCTBE TEOpPeM CTepeoMeTPHHU.

Ipumepnoie memot pedhepamos, HHOUBUOYATbHBIX HPOCKMOE

* HenpepbiBHbIe apoGu.

* llpumenenne c0/KHBIX MPOLEHTOB B 3KOHOMHUECKMX pacuerax.
* Iapannenbnoe npoekTuposaHie.

* CpeHue 3HAUCHHS M MX NPUMEHEHHE B CTATHCTHKE.

* BekTopHoe 3a1anue npsmeiX 1 MJ0CKOCTeH B MPOCTPaHCTBE.
* CrioxkeHne rapMoHMYeCKUX KolebaHuil.

* I'padmnyeckoe perenne ypaBHenuii u HepaBeHCTB.

* [lpaBuiibHble 1 nomynpaBusbHble MHOTOrPAHHHKH.

a K()HH'—]CCKHG CEYHEeHHS 1 X MNpMMEHCHHE B TEXHHKE.

* [lonsite nuddepenunana u ero npunokeHus.

* CXeMbl NOBTOPHBIX HenbITaHuiT beprysm.

* MceneioBanue ypaBHEHHUIT U HEPABEHCTB ¢ napameTpom



6. TEMATHYECKOE [ILUIAHUPOBAHUE C OIPEAEJIEHUEM
OCHOBHBIX BU10OB YUEBHOMN JNESITEJIBHOCTHU
OBYYAKOLIUXCSI.

6.1. TemaTu4eckuii niau 001e06pa3oBaTeNILHOI Y4eOHOH AUCIMILINHDL.

No Hanwenosanne pasnenos u em Koamnuectso 4acos ayantopHoii CamocrogrensHas
TeMbl HarpyskH padora
‘ Beero o IpakTiueckue
| 3AHATHS
Brenenne 2 = = |
h. Pasnen 1. Asnredpa. 38 16
I.1 | Tema I.1. Pazeute nonstus o 10 4
| yucie
1.2 | Tema 1.2. Kophu, ctenenn u 28 12
| norapumbl
2. | Pasnen 2. OcHoBbI 31 14
TPHIOHOMETPHH .
2.1 | Tema 2.1. OcHoBHbIE HOHSTHS 3 ]
2.2 | Tema 2.2. OcHoBHble I 4
| TPHIOHOMETPUYECKHE TOWAECTBA
2.3 | Tema 2.3. [peoGpazosatms 6 2

NPOCTEMLINX TPHIOHOMETPHYECKHX
BbIpaiKeHU

2.4 | Tema 2.4. Tpuronomerpuueckne [ 7
| YPABHCHUS M HEpaBeHCTRA
3. | Paznen 3. @ynkuun, ux csoiictsa 18 5
i* H rpaduku
3.1 | Tema 3.1. ®ynkunn. Csoiictsa 10 2
(ynrumn. OGpatHble pyHKLHH.
3.2 | Tema 3.2. CteneHubie, 8 3

NOKasaTebHblE, JIOI’apH(bMH‘-le(:KHt'
H TPHIOHOMETPUYUECKHE (hyHKLHH,
OBpathble TPUIrOHOMETpUUECKHE
(GyHkumM

4. | Paznen 4. Hauana 39 16
MATEMATHYECKOI0 AHATH3A
4.1 | Tema 4.1. [Mocnenosarensroctu . 8 2
‘ 4.2 | Tema 4.2. Mpouseoanas 16 6
4.3 | Tema 4.3. lepsooSpaztas 1 IS 8
‘ HHTErpaJl
5. | Paspen 5. Ypasueuus u 20 -
HepaBeHCTBA
S.1 | Tema 5.1. YpasHeuus u cucremb 12 3
YPaBHEHHIA.
5.2 | Tema 5.2. Hepasencrsa 3 -
5.3 | Tema 5.3. Mcnonssosanue ceolicts 5 I

W rpamkoB (yHKUKI NpH petieHnn
| YPABHEHMI W HEepaBeHCTB.




54 | Tema 5.4, Tpuknantsie 3anaun 2 : '
6. | Paznea 6. Kombunaropuka, 24 9
CTATHCTHRA W TeopHsl
BCPOATHOCTEN,
6.1 | Tema 6.1. dnementsl 12 ' 5
KOMOMHATOPHKK
6.2 | Tema 6.2. DnemenTsl TEOPHM 6 2
BEPOATHOCTEH
6.3 | Tema 6.3, DneMeHThI ] 2
MaTeMaTH4YeCKOil CTATHCTHRH
7 | Pasaen 7. Teomerpusi 62 22
7.1 | Tema 7.1. [Tpsmble u n10CKOCTH B 20 10
| | npocrpancTe
7.2 | Tema 7.2. MHororpanHuki 10 2 ]
7.3 | Tema 7.3. Tena u nosepxHoctu 8 2
BpallleHHs.
7.4 | Tema 7.4. Usmepenns B rEOMeTpHH. 8 2
7.5 | Tema 7.5. Koopaunarsl u BEKTOPLI. 16 6
WUnmeuayanbbiit npoekt
HTOTO 234 86
[TpomescyTounas arrecraums s 18
popme s3K3amena
KOHCYIbTALHH 12
IK3aMeH 6
BCEI'O | 252 86 | ]

6.2. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AESITEJIBHOCTU CTYJIEHTOB.

Conepkanue 0Gyuenns XapaKkTepUCTHKA  OCHOBHBIX ~ BMAOB  JA€ATEbHOCTH
| ) CTYJICHTOB (Ha YPOBHE YUYeOHbLIX AeicTRIIT)
Beenenne O3HaKOMJIEHHE ¢ POJIBIO MATEMATHKK B HayKe, TeXHUKe.

IKOHOMHUKE, HMHPOPMALMOHHBIX  TEXHOIOTUSX H
NPaKTHYECKON AesTeNbHOCTH. O3HAKOMIEHHE C 1EesIMH
H o 3ajiavamm HT})"HEI-IHH MATEMATHKHA ﬂpH QOCBOCHHH
cneunansiocrteit CI10

AJIT'EGPA
Beinoanenne apudmernueckux aeicTBiii Haa unciaMu.
Passnrue nousitus o uncie COYETAast YCTHBIE M MUCLMEHHBIE TIPHEMBbL.
Haxosxaenue npuGIMKeHHBIX 3HAYCHHIT BEAMUMH W
NOrpeLHocTe BbIYMCIICHUI (abcomoTHo M

OTHOCHTEILHO); CPABHEHHE YHCIOBBIX BbIPAKEHHI.
Haxoxnaenne  owmGok 8 npeoBpazomavusx  u
BBIMHCICHUAX  (OTHOCMTCS KO BCEM  MYHKTam
NporpaMmbl)

O3HaKOMIIEHME ¢ TMOHSTHEM KOPHSI #-il  CTeneHw.
Kopuu, crenenn, CBOWCTBAMM  PaJMKANOB M  MPaBMAaMH  CpaBHEHMs
JOrapupmbi KOpHEi.

DopmyJiMpoBate onpeaeieHns KOpHs U CBONCTB




KOpHeii. Beiumuciaenue u cpagHenne KopHeid, BbInoHeHme
NMPUKHIKH 3HAYCHHA KOPHS,

[TpeoOpasoBaHue UMCIOBBIX U GYKBEHHbLIX BbipaskeHHi,
COAEpKALLNX PAAHKATBI,

Boinonnenne pacueros no  Qopmynam. coaepiatumm
paMKalibl, OCYLIECTBAAS HEOOXOAUMbBIE NMOACTAHOBKH H
npeobpaszopatmsi.

Onpenenexue PaBHOCHJILHOCTH BbIpazkeHUH C
PaMKAIAMH. Pelenne HppalMoHalbHBIX YPaBHEH i,
O3HaKoMAEHHE ¢ NMOHATHEM CTENEHH C JACHCTBUTEIbHbBIM
noKaszaTesiem.

Haxosxaenne  sHauennit  crenenu.  mcnonways npu
HEOOXOIHMOCTH MHCTPYMEHTANbHBIE CPe/ICTRA.
3anuceiBaHHE KOPHA 7n-il CTENEHH B BMAE CTENCHM C
ApOOHBIM NOKaszaTenemM U HaoOOpOT.

DopmynupoBaHue  CBOHCTB  cTeneHed. BbluucieHue
| CTENEHEH ¢ PalMOHANBLHLIM MOKA3aTeNeM. BbIMOJHEHHE
MPUKHIIKH 3HAYEHUSA CTENECHW, CPABHEHME CTENEHE A,
[IpeoOpasoBatine uMCI0BBIX M GVKBEHHBIX BbIPasKeHH,
COMEPIKALLMX CTENCHHU. MpUMEHAA cBoHcTRa. Pewenne |
NoKa3aTe/NbHbIX YPaBHCHHUH.

O3HakomIeHHe ¢ NMPUMEHEHHEM KOPHEit W cTeneHeri npu
BBITHCJICHHH CpCAHHUX. NCJIEHHUK OTpe3Ka B «30J10TOM
ceveHnny, PelleHne NpUKIaAHBIX 3a71a4 Ha CAOKHBIE

MPOLEHThI
Beimonxexune npeobpazopanmii BeipakeHnii, npuMenenie
lIpeobpasosanue (popmyn, cBsA3aHHBIX cO cBOMCTBaMK cTeneHeit 1
| anrebpanyecknx aorapupmos. Onpezenenure 061acTH 10NYCTHMbIX
BBIDAKRECHHE 3HAYCHHH NorapupMUUecKoro Boipaskenus. Petenme

norapuPMUUECKUX ypaBHeH Uit

OCHOBBI TPUTOHOMETPHUH

M3yuenne paamantoro meroma  usmepenms YII0B
OcnoBubie nonsiTHS BPAllCHHA W WX CBA3M € IPaAJYCHOW  MEpoii.
M3o0paikenue yriioB  BpawieHus  Ha OKPYHKHOCTH,
COOTHECCHHE BEAMYMHBI YIJla € €ro pacnojokKeHHeM.
DopmynupoBaH1e OMpenenecHuii  TPUrOHOMETPHUECKHX
(yHkumii  ans yraos  nosopora u OCTPBIX  YIJIOB
MPAMOYTONbHOIO 1 PCYIONbHUMKE W (]G'bSICHCHHC HX

| B3aUMOCBSI3H .
ITpumeHeHne OCHOBHBIX TPUIOHOMETPHUECKHX TOKAECTB
Ocuosnbie AL BBIMHCIIEHUS  3HAYEHWH  TPUIOHOMETPHUECKHX
TPHIOHOMETPHYECKHE (hYHKLMI 10 O/1HOM M3 HUX
TOR/ICCTBA
Msyuenne  ocHoBHbIX  dopmya  Tpuronomerpum:
[TpeoGpasosanus bopmysibl - cnoeHus,  yaBoeHMs,  npeoGpazoBaHms
npocreiimnx CYMMbI TPUFOHOMETPHYECKUX (DYHKLMI B NPOM3BEACHHE
TPHIOHOMETPHYECKHX M TNPOM3BEAEHUA B CYMMY M IPUMEHEHHE [pH
BbIDAAKCHU I BbIYHC/ICHHH 3Ha4YEeHUA TPHIOHOMETPHUECKOTO

BbIDAXKEHUS W YIIPOLLEHHS €ro.
O3HAKOMJICHHE CO CBOICTBAMM CHUMMETPHUM TOYCK Ha




CAMHUYHON OKPYKHOCTH W [IPUMEHEHHUE MX 1718 BbIBOJ1A
cbopmya npuBeeHs

ITpocreiimne
TPHIOHOMETPHYECKHE
YPaBHEHUSI U HepaseHcmed

Petienne no opmynam n TPUroOHOMETPUYECKOMY KPYTY
NPOCTEHLLHUX TPUHTOHOMETPHYUYCCKHUX }-’pﬂBHCHHﬁ.
[Ipumenenne oOWMX METO0B  pelCHUS  ypaBHEHHI
(MpuBefeHHe K JIMHEWHOMY. KBAJPaTHOMY, METOA
Pa3I0KEHHA HA MHOJKUTENN, 3aMEHBI MEPEMEHHO) NpH
peLleHUH TPUFOHOMETPHUECKUX YPaBHEHHH.

YMeHue oTmeuatb Ha Kpyre pelleHus MpoCTeLmnx
TPHUTOHOMU T PHYCCKMA HEpascHelB

ApPKCHHYC, APKKOCHHYC,
APKTAHIEHC HHeTa

O3HakoMacHHUE C MOHATHEM oOpaTHbIX
TPUFOHOMETPUUECKUX (PYHKLIMIA.

Msyuenne onpeneneHuid  apkcuhHyca, apKKOCHHYyca,
apKraHrerca uucsaa, GopMyaHpoBaHHe MX. H300paKeHHe
Ha €IMHHUYHONH OKPYKHOCTH. NPHMEHEHHE MPH PELICHHH
YpaBHeHHi

®VHKIMW, UX CBOMCTBA U TPAOUKH

DyHruMm.

[TousiTe 0 HenpepbIBHOCTH
$pyukuun

O3HAKOMJIEHUE C [TOHATHEM II&PEMt‘HI-iUf"I. HPUMEPAMH
3aBUCHMOCTEN MEICLY NMEPEMEHHbIMM.

Osnakomiienne ¢ nousTHem rpaduka, onpeaeneHue
MPHUHAIEKHOCTH TOYKH rpauky (hyHKLMH.
Onpenenenue no dopmyne npocreiiiiei 3aBUCUMOCTH,
Buga ee rpapuka. Bolpamenne no dopmyne oanoi
NnepeMeHHoi  uepez  apyrve.  O3HakomieHnue ¢
onpeaeieHuem  GyHkuun,  gopmynuposanue  ero.
Haxoxucgienne  obnact  onpeieneHds W odnacTH
3HAYEHHH (DYHKLMM

CpoiicTBa PyHKIHH.
I'padpnueckasn
uurepnperauns. lpumepsi
(PYHRUHOHATBHBIX
3ABHCHMOCTEI B peajibHbIX
npoueceax u siBJIeHusix

O3nakomiaeHne ¢ npuMepamu  (PYHKUMOHANbHbBIX
3aBMCMMOCTECI B PCalibHBLIX MNPOLECCaX M3 CMEKHBIX
JIMCLIMTITHH,

O3HaKOMIEHHE €  J10Ka3aTelbHbIMM  PACCYHKACHUAMM
HEKOTOPLIX  CBOMCTB  NMHEHHOH W KBaapaTH4HOM
(pyHKUMI.  npoBeaeHME  MCCNENOBAHUS  JTUHEHHOIA,
KYCOYHO-TMHEIHOMH, 1pOOHO-THHEHHOH M KBaApaTHYHOI
(hyHkumit. nocrpoerue ux rpadumkor. [loctpoenne wu
yrenue rpadukor pynkumit. Mcenenosanue gynkunu.
CocraBneHue BUIOB (PYHKLMI MO JaHHOMY YCJIOBHIO.
pelueHHe 3a/1au Ha SKCTPEMY M.

Boinosnxenue npeodpazosanuii rpaduka QpyHKLHMH

Obparuble pyHKuMN

H.’j}’tlﬁ‘HHU ROHAMUMA ()6[)”!?”101‘1‘ t‘j)}’h‘h‘l;‘””. OnpeicicHHe
BUAQ W nocmpoenue epadura  oopamnot  Gyuryu,
Haxoxcoenue ee  ooaacmu ().F’J}J(.’()(.’.’Ié’h‘“ﬂ u  obunacmu
suavenuit.  [lpumenenue  cpoiictB  (QyHKUMIE  npu
HCCaCaA0DAaIHH )-'panncuuﬁ H pPeLUCHHH 3aaa4 Ha
IKCTPEMYM.

O3HAKOMJICHHE C MOHATHEM CJIOKHOM (PyHKLIMM

Crenennsie,
NnoKasarTe/bHbIe,
Jorapupmuueckue n
TPHTOHOMETPHYECKHE

Boluncaenue  3HaueHuit  pyHKUMA 10 3HAYCHUIO
aprymenTta. Onpee/ieHHe nonoAKeHus TO4KH Ha rpaduke
Mo €e KoopaAnHaTam 1 HaodopoT.

Mcnonb3oBaHue CROMCTB  (DYHKUMI 78 CpaBHEHMS

3HauYEHHil creneHeil n norapumos.




(pyurumn.

Obpartubie
TPHTOHOMETPHYCCKITE
pyHkmnn

[Toctpoenue rpagukos creneHHbIX U A0rapuhMUUECKHX
(hyHKUMI. Petienne NnoKasare/bHbIX "
N0rapU(PMHUYECKHX  YPaBHEHWIT M HEPABEHCTB 110
M3BECTHbBIM QJIFOPUTMaM.

O3HakomacHue C MOHATHEM HEMPEPLIBHON
nepuoanyeckoit  gyrkumnn. Gopmyanposanue cpoiicTe
CHHYCA M KOCUHYCA, NOCTPOEHUE WX PaHUKOB.
O3HaKkoMJIEHHE C MOHSATHEM FAPMOHMUYECKHX KOJIEOAHMI
H TIpHMEPpaMH FrapMOHHYECKHX KosieOaHmii A1d OrnUCcaHms
npoteccos B (pU3KMKe W APYrux obNacTaX 3HAHUS.
O3HaKoMIIEHHE C MOHSTHEM Pa3pPbIBHOIN MePUOAHYECKON
(dyHkunn,  GopmyaHpoBaHHE CBOHCTB TaHrenca M
KOTAHI¢HCa, NOCTPOCHHE UX I"PB(I}HKUB.

[lpumenenne  cpoiicts  QyHkumii  ans  cpaBHeHMs
3HAYCHHIT  TPHFOHOMCTPHYCCKHX  (hYHKLKMI, pCLUCHHKA
TPUIOHOMETPHUYECKHX YPABHEHHIA.

loecmpoenue epagpuros 00pPaAMHBIX
MPUCOHOMEMPUYECKUX — PyHKyull U onpederenue no
epaguram ux ceoticme.

Brinoanenue npeobpazopanus rpad UKo

HAYAJIA MATEMATHYECKOTO AHAJIM3A

IMocaenoBare/1ILHOCTH

O3HakomneHue C MOHATHEM YHCIOBOMN
| MOCHE0BATEIBHOCTH, crocobamu ee 3a/aHus,
| BBIUMCIIEHUSIMH €€ YNIeHOB.

Osnarkomaenue c HOMsLUeM npedena
nOCICO0BAMENLHOCIU.

O3HAaKOM/ICHHE € BBIYMCIICHHEM CYMMbl OCCKOHEUHOrO
YUCJIOBOIO  psila  HAa TMPUMEPE  BBIYUCIEHUS CYMMBbI
OecKoHe HO YOBIBAOLIEH FrEOMETPHUECKOH NPOrpeccHH.
Pewienne 3agay Ha npumeHeHue QOpMYIbl  CYMMbl
OCCKOHCYHO \"('-)hIBaE()U_lCﬁ FCOMCTPH'—ICCKO}?I I'IpOprCCHI-'I

IMpoussoanas u ee
InpUMeHenne

| O3HaKOMJIEHHE C NOHATUEM NPOU3BO/HON.
Mayuenne u dopmynupoBaHue ee MeXaHHUeCKOro H
rEOMETPUYECKOrO  CMbICIA,  M3YYEHUE  anropuTMa
| BBIUMCIIEHHS MPOMU3BOAHON HA NpUMEpe BbIYUCIEHUS
MPHOBEHHOH CKOpOCTH M yraosoro kosdduumenta
KacareabHOM.
CocTapnenue ypaBHeHHS KacaTelbHON B 00LIeM BHJIE.
| Vepoenne npaeun  auddepeHunpopanus,  TadaULLbI
MPOM3BOAHBIX DJEMEHTAPHBIX (QYHKUMH, NpUMEHEHHE
nas  anddepenunpoBatus  QYHKUMA,  COCTaBICHMS
VPaBHEHHsI KacaTebHOM.
M3ydenne Teopem O CBSI3M  CBOHCTB  (DYHKUMH M
MPOU3BOHOM. (POPMYIIMPOBKA MX.
i ]_lpOBt:ILt:HHe C NMOMOILUBHY I'Ip()HSB(L'IHOﬁ HCCC10BaH A
- (pyHKLHU, 3a1aHHOH (hopmy 0.
VeraHoBneHue cBsizu CBOMCTB YHKUMK M MPOHU3BOIAHOM
no ux rpagrram.
| TlpuveHeHre MNpPOM3BOAHOW Ui pelleHus 3ajaq  Ha
| HAXOKAEHME HaMBOMBIIEr0, HAMMEHBIIENO 3HAYCHUS W
HA HAXOK/ICHME IKCTpEMyMa




[lepBooGpasnas u unrerpan

O3HakomaeHue C MOHATHEM HHTErpana H
nepeoodpasHoi.  Msydenne npaBuna  Berunciaenus
NepeooOpasHoii U TeopeMbl Hutotona— JleiiGHuiia.
Pewenue  sapau  wa  ceaz,  nepsooOpasiioil W ce
NPOU3BOAHON, BHIYMCIEHHE M€PBOOOPAZHON sl 1aHHOT
(pyHKLMH.

Pewenne  sanau  wa  npumeneHuwe  wuTerpana s
BbIUUCICHUS (PU3HUECKHX BEJIMYMH M MIOLLANCH

N

YPABHEHUSI U HEPABEHCTBA

Vpasuenust u cuereMsl
YPaBHEHUI

HE[)BBEIIL‘TB‘A H CHCTCMBI
| HEPABCHCTB C IBYM3I
NEePEMEHHbLIMH

O3HaKkomAeHHE ¢ NPOCTEHIIMMH CBEACHHAMM O KOPHSIX
anredpanueckux ypaBHeHHH, NMOHATHAMH HCCIEA0BAHMS
YPABHCHHUH M CHCTEM ypaBHEHHH,

M3yuenne Teopum paBHOCHIBLHOCTH ypaBHeHMit u ee
NpUMEHeHHs. [ToBTOpeHHe 3arucu peLieHms
CTAHAAPTHBIX  YPaBHEHHH. TMPHEMOB npeodpazoBaHms
VPABHEHHH 1119 CBeIeHUA K CTAHAAPTHOMY YpPaBHEHHIO.
Pewcnue paLHOHa/IbHBIX, MPPALIMOHAIIBHBIX,
MOKa3aTe/IbHbIX W TPHIOHOMETPHUYECKHUX YPaBHEHHH M
CHUCTEM.

HMcnonb3opanne cpoiicte M rpadukor  dyHKumMii s
petieHus ypaBHeHHH. [ToBTopeHHe OCHOBHBIX MPHEMOB
PELLIEHMS CUCTEM.

Pewenne ypasHeHHiT ¢ NpUMEHEHHEM BCEX NPHEMOB
(pa3noeHnss  Ha  MHOKWTCIW,  BBEIACHHMS  HOBbIX
HEH3BECTHBIX. MOJACTAHOBKH, rPpa)H4ECKOro MeTo1a).
Pewenne  cuctem  ypaBHeHuit ¢ npumeHeHMem
Pa3IMUHBLIX CNOCOOOB.

Osnakomsienne ¢ oOWMMM  BOMpOCAaMM  pELLCHMS
HEPABEHCTB M HCIOJL30BAHHE CBOWCTB W rpadukos
(hyHKLMH MK peLICHUH HEPABCHCTB.

Pewenne  HepareHcTB M cueTeM  HEpaBeHCTB
NPUMEHEHHEM Pa3/IMUHbIX CIOCOOOB.

anMCHt‘HHE MaTeMaTHHYCCKHMX METOA0B /15 peLIcHHA
coliepikaTeIbHbIX 3a/au U3 pasjiMyHbIX obOhacTed Hayku
W npakTHkW. MHTEpNpeTMpOBAHME PE3yIbTATOB ¢ YUETOM
peanbHBIX OrpaHHYEeHH

YIEMEHTBI KOMBUHATOPUKHW, TEOPHU BEPOSITHOCTEN U

CTATHCTHUKH

OcHoBHBIC NOHSITHS
KOMOHHATOPHKH

M3yyenne npaBuia KOMOMHATOPUKH M MPUMEHEHHUE NPU
peLeHn KOMOMHATOPHBIX 3a/1ay.

Pewenne KoMOMHATOPHBIX 3azay mMeToa0M nepebopa
Mo NpaBHJy YMHOKEHHA.

O3nakomaeHue ¢ NOHATHSIMU  KOMOMHATOPUKH:

.. PasMCLUCHHAMMN, COYETAHHUAMH, HepeCcTaHOBKamH H

(opmynaMu LIS UX BBIYUCTIEHHUS.

OObsacHeHue U npumeHeHue GOpMyI LIS BbIYHUCICHUS
pasMeLIeHHid, NEPECTaHOBOK M COYETAHMIT NPKU PELUCHUH
3a/1au4.

OsHakomieHue ¢ OuHoMOoM HbtoToHA M TpeyrofibHUKOM
[lackans.




Pewienne npaktuueckux 3ajad ¢ MCHOJB30BaHHEM
MOHATHI W NPaBHI KOMOHHATOPHKH

JAEMEeHTBLI TEopHH
BEPOSITHOCTEH

Hfiy‘leHHﬁ KIaCCHYECKOTO ONPeacneHus BCPOSITHOCTH,
CBOHCTR BEPOATHOCTH, TEOPEMbI O CYMME BEPOATHOCTEIH.
PaccmoTpenme npuMepoB BhIYMCAEHHS BEPOSITHOCTEI!.
Petienue 3a1a4 Ha BbIYUCICHHE BEPOSTHOCTEH COOLITHI

[IpeacraBienne nannbix
(Tabanubl, anarpammei,
rpagukn)

O3HaKoMmIleHHE ¢ NpeacTaBICHUEM YHUCIOBLIX JIAHHBIX M

| HX XapaKTepPHUCTHKAMH.

Pewenne npaktHuecknx 3asay na oGpaboTKy 4MCIOBBIX
JAHHBIX, BBIYHCIIEHHE UX XAPAKTEPUCTHK

I'EOMETPHUSI

[Ipsimble 1 nutoeckoeTH B
HpocTpaHceTrse

DopmMyMpOBKA M MPUBEACHHE  10KA3aTeNIbCTB
PU3HAKOB  B3aWMHOTO  PACMONOKEHHS MPAMBIX M
[JIOCKOCTEH. PacnosHapaHue Ha uepTe:kax M MOAENsX
PA3/IMYHBIX CJIYYACB B3aMMHOTO PACIOOKEHMS MPIMBIX
M MJIOCKOCTEH, apryMEeHTUPOBAHHE CBOMX CYIKAEHMII.
DopmynuposaHue OnpeacieHU. MPU3HAKOB H CBONCTB
napajie/ibHbIX H I'Iepl'leH,D,HKy.i'lﬂpi-[bIX MJI0CKOCTEH.
JABYI'PAHHBIX H JI HHCHHBIX YroB.

BblnonneHne  noctpoeHus  yrioB MeKLY NpsMbIMH,
I]pfl MOH H MNIIOCKOCTbHD, MCALY MNIOCKOCTAMMN o
OIMUCAHNIO U PACIIO3HABAHME MX HA MOIENSX.
[IpumeHenne npu3HaKoB M CBOMCTB  pacnosoKeHUs
MPSAMbIX U MNJIOCKOCTEH NMPH PELICHUM 3a71ay.
M3o0pakeHne Ha pUCYHKAX W KOHCTPYHMpOBaHWe Ha
MOZCNIAX NEPNCHANKYIAPOB M HAKJIOHHBIX K NJI0CKOCTH,
NPAMBIX,  MApaIebHbIX  MJIOCKOCTEH, YIIOB  Mexay
NPAMOH H NJIOCKOCTBIO U 000CHOBAHHE MOCTPOCHMUS.
Pewienne 3anay  Ha  BhluMCIEHHE  rEOMETPHUECKMX
penuumnn.  Onucuipanne paccTonAling oT  TOYKH 100
MNIOCKOCTH, oT IMpAMO 7] 0 MIOCKOCTH. MEHLY
MAOCKOCTAMH, MEKAY CKPCLUMBAIOLLMMHUCH MPAMbBIMH,
MCHCLY  MPOU3BOJIbHBIMH (l)P[I'}’paMH B pOCTpaHCcTBE.
DopMyJIHPOBAHKHE U 10Ka3bIBAHHE OCHOBHbBIX TEOPEM O
paccTOSAHUSX (TEOPEM CYLLIECTBOBAHMsI, CBOMCTBA).
M3o0paceHue Ha uepreskax M MOAENSX PACCTOSHMS M
obocHoBaHWe cBOMX cy:ieHuid. Onpenenenue u
BbIYMCJIEHUE paccTosiHUi B nipocTpaHcTse. [Ipumenenne
(bOpM)’J’] M TCOPCM THIaHMMCTPHK U1 PELICHWA 3a1a4.
O3nakomieHue Cc MOHATHEM napanienbHoOro
NPOEKTUPOBAHUA W €ro cBOiCTBaMU. Dopuyiuposanie
meopembt 0 RIOWAOU  OPMOLOHATBHON — APOCKYUL
MHOCOV2OIbHUKA.

[lpumenenne Teopuu ans 00OCHOBAHMS MOCTPOEHMI W
BbIYMCIIEHHUH.

APrymEHTHPOBAHHE CBOMX CYKJICHHH O B3aUMHOM

PAacrnonoiKeHn npocTpaHcTBEHHbIX (b HI'YPp

MuororpanHukn

Onuvcanne W XapakTepucTHKA  PA3TMUHBLIX  BUJIOB
MHOTOFPAHHMKOB, [E€PEYHUCIEHHE WX DJIEMEHTOB M
CBOICTB.

| HEOG]‘JQ}KEH e MHOT'OpaHHHKOB H BBITTOJTHEHHE




NOCTpOEHMs Ha H300pakeHmsIx " MOenax
MHOIOrpaHHUKOB.

Borunencnne  annelinbiX  dneMeHTOB Yrios B
NPOCTPAHCTBEHHbIX KOH(pUTrypaLmsx,
apryMCHTMPOBAHHE CBOUX CYKACHMIA,

Xapaxkrepuctuka u usobpaenne cedenns. pazeepmei
MHOCOCPANHUKOB, BbIUMCIIEHHE njaouaeH
MOBEPXHOCTEHH,

[loctpoenne  npocredimx  cevennii KyOa. npusmbl,
nupamuabl.  Tlpumenenne  daktoB u  ceesenuii w3
MIAHHMETPUM.

Osnakomnenue ¢ Buaamu CUMMETPHI B MPOCTPaHCTBE,
(hopmyanposanme ornpeaeneHuii " CBOMHCTB.
XapakTrepucThka CUMMETPHHM  Tell  BpallleHUs W
MHOTOrpaHHHUKOB.

[lpumenenne cpoiicts CHMMETPHH PH PELUEHHM 3aaau.
HMcnonbsopatne NproGpeTeHHBIX IHAHUIA a8
UCCIICIOBAHNS M MOJIETMPOBAHHWS HECIIOIKHBIX 3a/1aY.

—

M300paserue OCHOBHbIX MHOTOrPaHHHKOB "

BBITOJIHCHUWE PHCYHKORB 1o VCIOBHAM 3a/1a4

O3nakomnenue C BH1aMK e BpaLLLEHHS,
Tena H NOBEPXHOCTH (bopmyanposanue nx ONpeaeneHNH U CBOICTB.
BpalieHust DopmyHpoBaHHe Teopem O ceueHur Lapa njiocKoCThIO

H MJ0CKOCTH. KacaTeabHoi K cepe.

Xapakrtepuctuka u M300pakeHue Ten BPALLEHHS, HX
pasBepTKH, ceUeHMsI.

Pewienne 3anau na nocrpoenue ceuennii, BblumMcieHme
AMHH,  pacCTOsHHH, YITIOB, MJoLajei. [MpoBeneHue
AOKA3aTCIbHBIX PACCYHACHHH NPH PeLICHUHM 3a/1a4.
[Tpumenenne cpoiicTe CUMMETPUM TIpU pelLlieHUN 3a/1ay
Ha TeJ1a BpallleHHs, KOMOMHALIMIO Tel.

M3oGpakenne OCHOBHBIX KPYIBIX Tedl M BbINOJHEHHE
PHCYHKA 110 YCAOBHIO 3a/1auK

Usmepenns B reomerpun

O3HakoMeHHE C MOMATHAMM MIOWAAM W oObema.
AKCHOMaMH U CBOHCTBaAMM.

Pewienne 3anau wa Belumcienue nuowaneii nuockmx
buryp ¢ npumeneHuem COOTBETCTBYIOWMUX (hopMyn u
(hakToR Uz NaanumeTpun.

M3yuenne  TeopeMm 0 BblUMCIEHMH  0BBEMOB
MPOCTPAHCTBEHHDIX TeJl, PELICHHE 3a/1a4 Ha NPUMEHEHHE
opmyn Bbluncienus obbemos.

Msyuenne  opmyn  ans  BeluMcieHus  nnoianeii
MOBEPXHOCTEH MHOTOIPAHHUKOB M TeJ1 BPALLIEHMS.
O3HakoMileHMe ¢  METOMOM  BBIYMCACHWS  NAOWALM
MOBEPXHOCTH Cepbl.

Pewenne 3anau Ha soluncienue nuowaseii MOBEPXHOCTH
NPOCTPAHCTBEHHbIX TE/

Koopanuater n Bektopsi

L_

OsHakomileHME € NOHATHEM  BekTOpA. HM3yuenue
ACKAPTOBOH ~ CHCTEMbl  KOOPAMHAT B MPOCTPAHCTBE.
MOCTPOCHHE 110  3a1aHHBIM  KOOpPJAMHATAM TOYEK M
MJI0OCKOCTE M, HaXO0Xk1eHUEe KOOpAUHAT TOYEK.
Haxoxaenne  ypashenwii  okpykHocTH.  cdepbi.




MA0CKOCTH. Bhiuncnenue paccrosinnii MEIKIY TOHKAMM,
Mayuenne cBoiicTs BCKTOPHbBIX  BC/IMUYMH,  NPABKII
PA3N0KCHUsT  BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
npagu HAXOMHACHHA KOOp/nHar BCKTOpA B
NpOCTpaHcTBE.  nNpasuia  JCHCTBHI ¢ BeKTOpamu,
3AUIAHHBIMH KOOpAMHATAMH,

[Tprumenenne Teopun npu petieHnn 3anau Ha aeicTers
BEKTOPAMH,

M3yuenne  ckansproro MPOM3BEACHUS  BEKTOPOB,
BCKTOPHOIO  ypaBHEHHSI  NpsMOH M [JIOCKOCTH.
[Mprmenenne Teopun npu peleHnn 3a1au Ha AeiCTBHS ¢
BCKTOPaMH,  KOOPAWMHATHBIN ~ METOA,  NpUMEHeHHe

BEKTOpOR A BLIYIHC/ICHHA BCIHY N yrios ]
paccTosHHH.
O3nakomnenue c A0Ka3aTe/IbCTBAMM Teopem
| CTCPEOMETPUN O B3aAUMHOM  PACHONOKEHHH NPSIMBIX W
L | TUIOCKOCTEH ¢ HCMO/b30BaHHEM BEKTOPORB

7. YUEBHO-METO/IMYECKOE U MATEPHA{ILHO—TEXHH‘IECKOE
OBECIEYEHHUE IMPOI'PAMMBbI YYEBHOM AUCLHUITTJTIMHBI
«MaTemaTuka»

OcBoenne  nporpammbl  yueGHOH  mucumminubl  «MartemaTikay
MpEnoaraeT Haanune B npogeccnoHanbHoli obpaszoBatenbHoOll opraHusaumny,
peajinyioleii 00pazoBarTe/ibHyI0 MPOrpamMmy CpeiHero ooLiero oOpazoBaHus B
npeaenax ocsoenns OIOIT CIIO na Gase ocHOBHOro o6liero oGpa3oBaHus,
yueOHoro  kaGunera, B  KOTOPOM  HMMEETCS  BO3MOKHOCTH  OGECIeumTh
oOyuaroummes cBOOOHBIN J10CTYN B MHTepHEeT BO Bpemsi yueGHOro 3aHATHS M
MEPHOL BHEYUEOHOH eI TeIbHOCTH.

[MomerueHne kabunera K0JKHO yIOBIETBOPSITH TpeboBaHusam CaHUTapHO-
IMUAEMHOJIOrHYECKHUX npaBui 1 HopmaTthBoB (CaulluH 2.4.2 No 178-02) u 6biTh
OCHALUEHO TUMOBBIM 000PY0BAaHUEM, YKA3aHHbIM B HACTOSIIINX TpeboBaHUsIX, B
TOM {HCIE CHELUHATH3MPOBAHHON yueOHOH MeDenblo M cpeacTBaMu 00yYeHus,
JAOCTATOUYHBIMHA ST BbINTOJIHEHH S TpeOOBaHHI K YPOBHH MNOAroTORKHA
oOyuatomnxcs. B kaOuHeTe [OMKHO ObiTh MYJbTUMEIHIHOE 000pya0BaHue,
[TOCPEICTBOM ~ KOTOPOro  YyYaCTHMKH — 00pa30BaTe/IbHOrO  Mpolecca  MOTyT
MpOCMAaTpUBaTh  BU3yallbHYKO  HHGOOPMALMIO MO  MaTeMaTHKe., CO3/1aBaTh
MPE3CHTaLNH, BUAeOMaTepHarbl, HHbIC 10KYMEHTBI.

B cocraB  yueGHo-meTOAMUECKOrO W MaTepHanbHO-TEXHUYECKOTO
obecrieueHns nporpamMmbl yueGHoI ANCLIMIIIMHBI « MaTeMaTHKay BXOIST:

* MHOTO(QYHKUHOHATBHBIH KOMIJIEKC MPerogaBaTelisi:

* HAlJAHBIE 0COOHSA (KOMIICKTbI yUeOHbIX TaOIMLL, M1aKaToB, MOPTPETOB

BbIJIAIOLLMXCS YUEHBIX-MATEMATHKOB U JIp.);

* HH(POPMALHMOHHO-KOMMYHUKATHBHBIE CPe/ICTBA;

* 9KPaHHO-3BYKOBbIC MMOCOOHA:

J
L



* KOMIUIEKT TeXHUUECKOH AOKYMEHTALUHHM, B TOM 4HCle nacropra Ha
CPeCTBA OOYYEHMSl, WHCTPYKLUMH 10 HX HCTONb30BAHHIO H TexHUKe
0e30MmacHOCTH:

* OMONHOTEeYHbBIH (POH.

B OuGanoreunpiii  pona  BxoaAT  y4eOHHKM,  yueOHO-METOAMYECKHE
kommiiekTel  (YMK), oOecneunBaroiime ocBoeHue yUeOHOH  JMCLUMMIIUHBI
«MatemaTnka», peKOMEHI0BaHHbIE WJIH JOTMYLICHHbIC JUIsl MCIOJb30BaHUsl B
Mpo(ecCUOHATBHbBIX 00pa3oBaTeNbHBIX OpraHu3almsx, peann3youmnx
00pa3oBaTe/ibHYIO [POrpaMMy CpejiHero o0Iero o0pa3zoBaHMsl B mpejeax
ocsoetua OIOIT CIO na 6ase 0CHOBHOIO 00111ero 06pa3oBaHsl.

bubauoreunsiii  Gona  MokeT GbITh  AONOJHEH AHUUKIIONEIUSIMH,
CMPaBOYHUKAMM, HAy4YHOH, HAyYHO-NOMYTAPHONH M JApyroi AuTepaTypoii Mo
MarTeMaTtTuke.

B npouecce ocBoens nporpamMmbl yueGHOI AMCUMIUIMHB «MaTeMaTHka:
anredpa n Havana MaTeMaTHUECKOTO AHANM3a: FeOMETPHS» CTYJAEHTBI JIOJKHbI
MOJYIHTb BO3MOAHOCTb JIOCTYNa K 3JIEKTPOHHBIM y4eGHLIM Marepuanam o
MATEMaTHKE, HMCIOLMMCS B CBOOOZHOM A0CTyNe B ceTH MHTepHET (JeKTPOHHbBIM
KHHTaM, NpakTuKymam, tectam, Mmatepuanam EI'D u ap.).

8. PEKOMEH/JAYEMAS JIUTEPATYPA
J1st cTy1eHTOB
M.H.bammako, Maremaruka, yueGuuk, ML Akagemus, 2020r.
Maremaruka : yyeGuuk / M.M. Bammakos. — Mockpa: KHoPyc, 2017,
2019r 2020r
https://www.book.ru/book/922705
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[Tpuka3z Mununcrepersa odpaszoBanms 1 Hayku PO ot 31 nekadps 2015 r. N
I578 "O  Buecenun  usmenenmit B esepasibHbiil roCy/1apcTBEHH blii
00pa3oBaTeNbHblil CTaHAAPT CpPeaHero ooLero 00pa3oBaHusl, YTBEpPIKAEHHbIN
npukasom MunuctepcTBa o0pasoBanus 1 Hayku Poccuiickoii Denepauun ot 17
mast 2012 r. N413"

[Tucemo Jlenapramenrta rocy1apeTBeHHOM MONUTHKH B cepe MoAroTOBKH
pabounx kaapos u JIINO Munucrepersa o6pasoBanms u Hayku PO ot 17.03.2015
Ne  06-259 «Pexomenpaunm no opraHusauum [OJIyHEeHHUst  cpeiHero oOLLIero
00pa3oBaHWs B Mpejelnax OCBOGHHS 00pa3oBaTe/bHbIX MporpaMM CpeaHero
npogeccnonanbhoro obpasoBanus Ha Gase OCHOBHOIO OGIIEro oOpaszoBaHus c



yueToM  TpebGoBaHuil  (enepanbHbIX — rOCYIapCTBEHHBIX — 0Opa3oBaTe/bHBIX
CTAHAAPTOB M MOJy4YaeMOH mnpodeccHn WIM  CHEUMATBHOCTH  CPEAHEro
NpoheCcCHOHATBLHOTO 00pa3oBaHM.

IlpumepHas ocHoBHas oOpaszoBaTesibHas MPOrpaMMa CpeaHero 00LIero
oOpaszoBaHus, on00peHHas pelieHHeM (eaepanbHOro  yueGHO-METOAHYECKOrO
o0beHeHNs no obuiemMy 00pa3zoBaHHio (IPOTOKOJ OT 28 HioHA 2016 . No 2/16-
3).

M.H.Bbammakos, Matemaruka, yueonuk, ML Akanemus, 2020r.

UnrepHer-pecypcesbl
. www. fcior. edu. ru (MndopmaunoHHbie, TPEHUPOBOYHBIE M KOHTPOIIbHbIE
mMarepuabl).
www.  school-collection. edu. ru (Exmnas komnekuuu  LMPPOBBIX
00pa3oBaTe/IbHBIX PecypcoB).
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