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MwuHMCTepcTBO 06pa3oBaHUs, HayKu 1 MOJIOAEXHON NOANTUKKM KpacHoAapcKoro Kpas
MocygapcTBeHHOe 6HO4XKeTHOE NMpodeccnoHaibHoOe 06pa3oBaTesibHOe yUpexaeHune
KpacHofapcKoro Kpas
« AMLWEPOHCKNIA TEXHUKYM aBTOMOOUIbLHOIO TpaHCcnopTa U cepBumca»

PABOYAA NMPOIPAMMA

OBLLEOBEPA3OBATE/IbHOM YUYEBHOW ANCLUMMAVHBI OY[An. 01:
«<MATEMATUNKA»

ans crneynansHoctn: 39.02. 01 CoumanbHas paboTa

,2021



PACCMOTPEHO YTBEPXAAHKO

yuyebHO-MeTOANYECKUM 06beAUHEHNEM KK ATATC
€CTECTBEHHOHAY4YHOro  UuMKna Wynbra B.A.
npoTokon Ne 9 ot 27.05. 2021 r. 2021r.
PykoBoguTenb E.H. dutbmoBa

PaccMoTpeHa

Ha 3acefiaHun nefarornyeckoro coseta 1
Mpotokon” 10 0T 31.05.2021r.

Pabouass nporpamMmma 06Lieo6pa3oBaTeqlbHOM  YUY4eOHOW  AUCUUM/IUHBI
oyAn. 01 «MaTtematnka» npefHa3HayeHa ANA  peann3auum  OCHOBHOW
npoeccMoHanbHoOM nporpammbl  CIO  Ha base OCHOBHOro obuiero
06pa3oBaHMA C O4HOBPEMEHHbLIM MOYyYeHNEM CpefHero obuiero obpasosaHus.

Pabouass nporpamma o06Lleo6pa3oBaTeqlbHOM Y4YeOHON ANCUUNAUHBI
oyan. 01 «MaremaTuka» pa3paboTaHa B COOTBETCTBUM C MPUMEPHOM
nporpamMmoin  y4ye6GHOIn AucumnauvHbel «MaTemaTuka:  anrebpa W Havana
MaTeMaTM4ecKoro aHanusa; reomeTpus»  aBTop: bawmakoB M.W., [OoKTOp
(hM3NKO-MaTEMATUYECKNX Mefjarornyecknx Hayk, akagemmk PAO, npodeccop.
PekomeHgoBaHO dPefepasibHbIM rocyLapCTBEHHLIM aBTOHOMHbIM yUpexXaeHnem
« @efepasnbHbli  MHCTUTYT pa3BuTUA tobpasoBaHus» (PFrAY «DOUPO»).
Mpotokon Ne3 ot 21 wuwona 2015 r. PerncrpayMoHHbIA HOMep peueH3un 377 oT
23 wmwons 2015 1. PrAY «®UPO». Tlporpamma paspaboTaHa C Y4yeTOM
TpeboBaHM @DIOC cpegHero obuwero o6pasoBaHus, ®roC cpepgHero
MPOeCcCUOHaNbLHOro obpa3oBaHus 7 npogmns npodeccnoHanbHOro
obpasoBaHua no creuunanbHoctTn 39.02.01. CouywmanbHaa pa6ota ( YyTB.
npukasom MuHKUCTepcTBa 06pa3oBaHns U Haykum P® Ne 506 ot 12.05.2014 .
3apernctpupoBaHHon MuHucTepcteom HOctuumm PP Ne 32937 ot 02.07. 2014
r.) YKpynHeHHasa rpynna cneyuanbHocTerr 39.00.00 Coumonorusa v coumanbHas
paboTa.

OpraHu3auma-pa3paboTymK rocyfapCcTeeHHoe 6104KeTHOe NpogeccnoHanbHoe
obpasoBartenibHOE yupexgeHne KpacHO4apcKoro Kpasa «ArMLWepOHCKUA TEXHUKYM
aBTOMOOUNBLHOrO TpaHcnopTa u cepsuca» (FBMNOY KK ATATC).

PaspaboTtumk: npenogasatens F6MNOY KKUTATC [Oenb EneHa XpuctnaHoBHa
PeleH3eHTbI:

(BHeLLIHFIFl peLeH3ns ) $ ChbsiiCludU
CwnyMAMa </11Pboun Co¥l

. Ksanudukauus no gunaomy
( BHeLHAA peueHs3ns ) UtuyCU ?urAty
urlWaMAMp JACI-\WWX~UCL

Keanuuk®bl~-ntl gunnomy
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MOACHUTEJIbHAA 3ANMMNCKA

Pab6ouas nporpamma  ob6buieobpasoBaTenibHOM  y4yebHOM  AUCUUNINHA
«MaTemaTuka»  ABNseTCA 4acTbio OCHOBHOM MpogecCnoHanbLHOM
nporpammbl B cootBeTcTBUM ¢ ®IOC CIO no cneymanbHocTu: 39.02. 01
CouwnanbHas pabota. Pabouas nporpamma pa3paboTaHa Ha OCHOBE TpeboBaHWUA
®roC cpegHero ob6uwero o6pa3oBaHusA, nNpeabABAsAEMbIX K CTPYKTYype,
COZlepXKaHNIo 1 pesynbTaTaM OCBOEHWMS Yy4ebHON AMcuMnInHbl «MaTtemaTuka,
B COOTBETCTBMM C PekomeHjauuamu NO OpraHusauumy nNOAyvyeHUs CpeaHero
obuwiero o6bpasoBaHMA B npefenax OCBOEHMA 06pa30oBaTe/ibHbIX MpPorpamm
cpegHero npodeccrmoHanbHOro o06pasoBaHMA Ha 6ase OCHOBHOrO 06Liero
obpasoBaHMA C Yy4yeTOM TpeboBaHW  (hefepanbHbIX  rOCYAapPCTBEHHbIX
obpasoBaTte/ibHbIX CTaHAAPTOB M MOJly4aeMoil Npogeccnun Man cneymanbHOCTy
CpefiHero npogeccnoHanbHOro  06pasoBaHuA (nucemo  [enaptameHTa
rocyflapCTBEHHON MNONMUTUKM B cepe MNOArOTOBKM paboumx kagpos u AMNO
MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), npuMmMepHOi nporpaMmMoit
yyebHON AaucumnanmHbl «MaTemaTuka: anreépa M Hayana MaTemaTMyeckoro
aHanmsa; reometpua» aBTop bawmakos M.W., akagemuk PAO, foKTOp Pr3nKo-
mMaTeMaTUYecKUX neparornyecknx Hayk, npodgeccop (ogobpeHa PrAy
«PefepanbHbll UHCTUTYT pa3BnTUSA obpasoBaHusa», 2015 r.).

CopgepxxaHme nporpammbl  «MaTemaTuMKa» HanpaB/ieHO Ha [OCTUXKeHMue
CnefyoLmnx Lenem:

e obecrneyeHne CHOPMMPOBAHHOCTM  MPeACTaBNEHUA O  cOUMANbHBbIX,
KY/NIbTYPHBIX Y UICTOPUYECKUX (PaKTOpPaxX CTAHOB/IEHUS MaTEMaTUKMW;

o obecneyeHne CHOPMUPOBAHHOCTN NOMNYECKOro, asropuTMMUYECKOro Mu
MaTEMaTUYECKOro MblILLJIEHNS;

» obecrneyeHne CPOPMUPOBAHHOCTU YMEHWUIA MPUMEHATb MONYYEHHbIE 3HAHUSA
Mpu peweHnn pasnyHbIX 3agau;

e obecneyvyeHne cHopMMPOBAHHOCTM MNpPeACTaBMEHUIA O MaTeEMATUKE KaK 4acTu
obuieYvenoBeveCKOM KynbTypbl, YHUBEPCa/IbHOM $3blKe HayKW, MO3BONAKOLEM
OMUCbIBaTb M U3y4YaTb peasibHble MPOLECChl U ABNEHUS.

B nporpammy BKIKOYEHO COAep)XaHWe, HamnpaB/fieHHOe Ha (opmupoBaHue Yy
CTYZIeHTOB KOMMEeTeHLUin, HeOBXOAUMBIX A/ KayeCTBEHHOro ocsoeHusa OMOI
CMO Ha 6a3e OCHOBHOro 06uero o6pa3oBaHUs C MOJSIyYEHWEM CpeLHero
obuiero obpasoBaHus; nNporpammMbl NOATOTOBKM KBa/IMPULMPOBAHHbLIX paboymnx.



OBLWAA XAPAKTEPNCTUKA YUYEBHOW ANCUNNNVNHDI
«MaTemaTuka»

MaTemaTka SBNSeTCA  (PyHAaMeHTanbHOM  06Lleo6pa3oBaTe/lbHOM
AVCLUUNINHON CO  C/IOXKMBLUMMCA YCTOMYMBLIM COfepXXaHuemM ©  06WwmMu
TpeboBaHMAMM K NOArOTOBKEe 0byyvaloLmxcs, peanmsyrowmx obpasoBaTe/ibHYyHO
nporpammy cpefHero obuiero obpasoBaHusa B npegenax ocsoeHmsa ONMOIM CIMoO
Ha 6a3e OCHOBHOrO 06Llero o6pasoBaHus.

O6wme Lenn Mn3yyeHUs maTeMaTUKU TPaguLMOHHO Peann3ytoTca B YeTblpex
HanpaBfeHNAX: 1

1) o6uiee npeacTassieHne 06 naedax n Metogax MmatemMaTuku;

2) UHTeNNeKTyanbHOEe pa3BuTue;

3) oBnageHne He0O6XOAMMbIMU KOHKPETHBIMW 3HAHUAMMW U YMEHUAMU;

4) BocnuTaTeNibHOe BO3/eNCTBUE.

N3yyeHne mMaTeMaTUKM Kak npouibHOW o6bueobpasoBate/ibHON Yy4vebHOM
ANCUMUNNHBI,

yunTbiBatoLwen cneyndpuky ocsamaemblx CTygaeHTamu npodeccuin CMO unnm
cneyuanbHocTn CIO, obecneymBaeTcs:

* BbIGOPOM Pas3NIMYHbIX MOAXOA0B K BBEAEHUIO OCHOBHbIX MOHATUIA,

e (QopmupoBaHMeM  cucTeMbl  y4yebHbIX  3agaHuii,  obecrneymBaroLWUX
3(h(PeKTUBHOE OCYLLECTB/IEHNE BbIOPAHHbLIX LeNeBblX YCTAHOBOK,;

e oborateHnemM crekTpa cTuien y4ebHON feATeNIbHOCTM 3a CYET COriacoBaHUS
C BeAYLW MMM [eATeNbHOCTHbIMM XapaKTepucTuKamm BblGpaHHOM
cneymanbHOCTH.

MpounbHas cocTaBnalOWas oTpaxaetcd B TpeboBaHMAX K MOArOTOBKE
obyJaroLwmMxcs B HacTu:

o 00Wen cucTembl 3HaHWA: coaepXKaTenlbHble MPUMepbl  MCMONb30BaHUS
mMaTeMaTUYeCKUX naen n MeTofoB B NPOGeCCUOHANLHOW AeATeNbHOCTMH;

* YMEHWIA: pasnnmyume B YpoBHe TpPebGOBaHUI K CAOXHOCTM MNPUMEHSEMbIX
anropnTmoB;

* [MPaKTUYECKOro WCMNo/b30BaHUS MPUOBPETEHHbIX 3HAHUA W YMEHWIA:
WHANBUAYANbHOTO Y4eOHOro onbiTa B MOCTPOEHUU MaTeEMaTUUYECKMX MOJENen,
BbINOJIHEHUMN UCCNeL0BaTEIbCKMX MPOEKTOB.

Taknum 06pa3om, peanusayna cogepxaHms y4yebHOW AUCUUNANHLI OPUEHTUPYET
Ha NPUOPUTETHYK pPONb NpPoOLECcCyanbHbIX XapaKTePUCTUK Y4YebHON paboThl,
3aBMCALMX OT Npoduns npogecCMoHanbLHOro o6pa3oBaHUs, MOAYYEHUS OMbiTa
MCNOMb30BaHUS  MaTeMaTUKU B COAEPXKaTeNlbHbIX W NPOQEecCMOoHanbHO



3HAUMMbIX  CUATyauusx N0  CPaBHEHWO C  (PopMasbHO-YPOBHEBbLIMM
pe3ynbTaTUBHbIMW XapaKTepucTUKaMu 00ydeHus.

Copgep>xaHve y4yebHOW  AucuMnauMHbI  pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMU cofepXXaTeNlbHbIMW IMHUAMUN 06YYeHUsS MaTeMaTUKe:
 anrebpanyeckas NMMHUA, BKAKOYaKOLWas cucTemMaTusaumio CBeAEHUI 0 yYmucnax;
M3yyeHne HOBbIX W 0606LLeHME paHee U3YyYeHHbIX ornepaunin (Bo3BeaeHue B
CTeneHb, W3B/ieYeHMEe KOpPHSA, /lorapuMmpoBaHne, CUHYC, KOCMHYC, TaHTeHC,
KOTQHFeHC M 06paTHble K HUM); M3y4YeHNe HOBbIX BUAOB YMC/IOBbIX BbIpaXKeHNIA
M (OopMyn; COBEPLUEHCTBOBAHME MPAKTUYECKUX HaBbIKOB W BblYMCAUTENLHOIA
Ky/NbTypbl, paclupeHve U COBepLUEeHCTBOBaHWe anrebpavyeckoro annapara,
C(hOPMUPOBAHHOIO B OCHOBHOW LIKOME, W €ro MNPUMEHEHNE K PpeLleHNto
mMaTeMaTMUYeCKnX U NPpUKNagHbIX 3af4Ky;

* TeopeTUKO-(hyHKUMOHaNbHAA fIMHWUA, BK/KOYalowas cuctemaTmsaumio U
pacliMpeHve cBefleHUW 0O (YHKUMAX, COBepLUEHCTBOBaHME rpadmnyecKmx
YMEHWIA; 3HAKOMCTBO C OCHOBHbIMW WAEAMM W MeToAamn MaTemMaTUyecKoro
aHanm3a B 00beme, MO3BOMAKOLWEM WKCCNefoBaTb 3NeMeHTapHble (YHKUAN 1
pewartb npocTellmne reomeTpuyeckue, usnveckne u apyrue npuknagHble
3afjauu;

* IMHUS YPABHEHWI 1 HEPABEHCTB, OCHOBaHHAsA Ha NOCTPOEHUU W UCCNeA0BaHU
mMaTeMaTMUYeCcKUX Mofenen, nepecekarolasca ¢ anrebpanyeckoin n TeopeTUKo-
(PYHKLUMOHANbHOW NNHMAMM U BK/KOYalOLWas pasBuThe WM COBEPLUEHCTBOBaHMWE
TEXHUKN anrebpanyecknx npeobpasoBaHUii [ONA  PelleHUs  ypaBHEHWUM,
HEepaBEHCTB M CUCTEM; (HOPMUPOBaHME CMOCOGHOCTU CTPOUTb WM UCCeAoBaThb
npocTeine MaTeMaTUyYecKme MoOAenu npu pelweHnn NpuknagHblxX 3agad, 3agad
13 CMEXHbIX U cneymanbHbliX AUCLUNINH;

e reoMeTpuyeckas /MHUA, BKIKOYaloWaa HarnsgHble npeacTaBneHns o
MPOCTPAHCTBEHHbIX (Mrypax W W3y4yeHWe WuX CBOWCTB, (HOpPMUpPOBaHME U
pasBuTue NMPOCTPAHCTBEHHOIO BOOOpaXeHus, pasBuTUe cnoco6os
reoMeTpUYeCcKNUX WU3MEPEHUA, KOOPAMHATHOIO M BEKTOPHOr0 MeTO4OB AN
peleHmnsa maTeMaTUYecKnX 1 NpUKNagHbIX 3agay;

e cTOXacTunyeckas MHUA, OCHOBaHHas Ha pPasBUTUU KOMOMHATOPHbLIX YMEHWUMN,
npeacTaBneHN 0 BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX
OKpYy>XarLero Mmupa.

B TemaTuyeckom nnaHe nporpaMmmbl y4ebHbIA MaTepuan npeacTaBieH B popme
Yyepefylouleroca  pasBepTbiBaHWA j OCHOBHbIX  COAepPXXaTeNbHbIX  IMHWI
(anre6panyeckoin, TeOPETUKO-PYHKLMNOHANbHOW, YpPaBHEHUA W HepPaBeHCTB,
reoMeTpMUYeCcKoi, CTOXaCTUYECKOI), UYTO MO3BONSET TMOKO MCMONb30BaTb WX
PacnonoXeHne N B3aMMOCBA3b, COCTaBNATb paboumnii KaneHAapHbIA MnaH, no-
pasHOMYy 4epefys Yy4ebHble Tembl (rnaBbl y4YebHMKA), y4uTbiBasd Npodub



npoteccMoHanbHOro o6pasoBaHus, cneynduky ocsamsaemor npogeccun Cro
nnu cneumnanbHoctn CIr1O, rnybuHy n3yvyeHns maTepuana, ypoBeHb NOArOTOBKM
CTYAEHTOB MO NpeaMETY.

TpeboBaHMA K pe3ynbTaTaM O0OY4YeHUs MPOSABATCS B YPOBHE HaBbIKOB MO
peLleHnto 3aa4y 1 OnbiTe CaMOCTOATE/IbHOW PaboThl.

N3yuyeHne o6LLe06pa3oBaTeNbHON Y4YeOHON AMCUMNIUHBLI  «MaTemaTuKa»
3aBepwlaetcs  nojBeAeHWMEeM  UTOroB B (DOpMe  3K3aMeHa B pamKax
MPOMEXYTOYHON aTTecTauuMyM CTYAEHTOB B MpPOLLeCCE OCBOEHUS OCHOBHOW
ornomn Crno c¢ nonyyeHuem cpegHero ob6uero o6pasosaHus (MMKPC,
Mnccs).

B pasgene nporpammbl «Cofep)XaHue Y4Ye6HOW AMCUUNAUHBLI» KYPCUBOM
Bblfle/IeH MaTepuas, KOTOPbIA NpU U3yYeHUU MaTeMaTUKKM Kak 6a30BON, TaK U
NPOMUNLHON YYeOHOW ANCUUNNHDI,! KOHTPOMIO HE MOANEXNT.



MECTO YUYEBHOW ANCLUUMNTINHBLI B YYEBEHOM MJIAHE

YuebHass aucumnamHa «Martematuka»  ABNseTcs  y4yebHbIM  MpeAMeToM
0653aTeNnbHON npegMeTHOM o6nacTu «Martematuka U UHDopmatuka» ProcC
cpeaHero o6uero obpasoBaHus.

B npodeccnoHanbHbiX 06pa3oBaTeflbHbIX  OpraHM3auuax, peanuayroLnx
ob6pa3oBaTeNlbHY0 Mporpammy cpegHero obulero ob6pasoBaHMs B npeaenax
ocBoeHmnsi ONMOIMM CIMO Ha 6a3e OCHOBHOro 06ulero o6pa3oBaHUsA, yyebHas
avcunnnmHa «MartematMka» M3y4vaetca B 06Weo6pa3oBaTeNbHOM LUK
yyebHoro nnaHa OMMOI CIMO Ha 6a3e OCHOBHOro 06Llero obpasoBaHUsA C
nonyyeHvem cpegHero obuero obpasoaHus (MMKPC, LL1CC3).

B yuebHbix nnaHax MMKPC, MMCC3 y4yebHaa gucumnnnHa «MaTematmkar
BXOAMT B COCTaB 06U KUX 06Lie06pa3oBaTe/lbHbIX YUYEO6HbIX AWCUUMNANH,
hopMmupyembix u3 06d3aTeNbHbIX PPeAMETHbIX o06nactein ProOC cpegHero
obuiero obpasoBaHua, gns creunansHocter CMNO cOOTBETCTBYHOLWEr0 Npoghmns
MpoteccMoHanbHOro obpasoBaHus.



PE3Y/IbTATbl OCBOEHNA YYEEHOW ANCLUUVNINHBI

OcBoOeHMe copepXxaHua y4debHOW aucumnamHbl «MaTemaTuka» obecneymBaeT
AOCTUXEHME CTYAEeHTaMU crefyowmnx pe3ynbTaTos:

* IMYHOCT HbIX:

- C(hOpMMPOBAHHOCTb MpeACcTaBeHNIA 0 MaTeMaTUKe KakK YHUBEPCa/IbHOM A3blKe
HayKW, CpefcTBe MOAENNPOBaHUA ABNEHWUA W MPOLLECCOB, MAEAX W MeToaax
MaTemMaTUKW;

- MOHMMaHMe 3HaYMMOCTU MaTemMaTUKN 415 HayYHO-TEXHUYECKOro nporpecca,
C(hOPMUPOBAHHOCTb OTHOLLEHWNS K MaTEMAaTMKe Kak K 4yacTu 06LLeYve/ioBeYeCKOn
KY/bTypbl Yepe3 3HaKOMCTBO C UCTOPUE Pa3BUTUA MaTeMaTUKK, 3BOJOLMNEN
MaTemMaTUYeCKnUX naen;

- pasBWUTWE JIOTMYECKOr0 MbILW/IEHNSA, MNPOCTPAHCTBEHHOIO BOOGpaXKeHUs,
anropuTMUYECKON  KYNbTypbl,  KPUTMYHOCTM  MbIWIEHNSA  HA  YPOBHE,
HeobxogmMmoM  ana  6yayuweid  npoeccUMOHanbHOM  AesATeNbHOCTW,  ANnA
NMPOAO/MKEeHNs 06pa3oBaHNs 1 camoobpa3oBaHus;

- OBNafieHNne MaTeMaTU4yeCKUMW 3HAHUAMU W YMEHMAMWU, HEOo6XOAWMbIMK B
MOBCEAHEBHOW >KW3HW, [ANS OCBOEHWS CMEXHbIX €CTeCTBEHHOHaY4HbIX
AUCUMNANH WU AUCUUNAUH  NPOMEeCCUOHaNbHOIO LMKNa, A18  MonyyeHus
obpa3oBaHMA B 06nacTax, He TpebywWMX Yrny6neHHON MaTemaTUYecKol
MoAroTOBKY;

- TOTOBHOCTb M CNOCOGHOCTL K 06pa3oBaHu1Io, B TOM YmMc/ie caMo0bpa3oBaHuio,
Ha MPOTSXXKEHMM BCEM >KM3HW; CO3HATE/NbHOE OTHOLIEHWE K HernpepbIBHOMY
06pa3oBaHN0 KakK YC/MIOBUIO YCMELWHOW NpPodeccMoHanbHON 1 06LEeCTBEHHON

NeATeNbHOCTY;
- TOTOBHOCTb M CNOCOGHOCTb K CAaMOCTOATENbHOM TBOPYECKON N OTBETCTBEHHOW
AeATeNbHOCTH; f

- TOTOBHOCTb K KOJNINEKTUBHOW paboTe, COTPYLHMYECTBY CO CBEPCTHWKaMK B
o6pa3oBaTe/ibHON, OOLECTBEHHO MONE3HON, Y4yebHO-UccneaoBaTeNbCKON,
MPOEKTHOW M APYruUX BUAAX LeATEIbHOCTH;

- OTHOLUEHME K NPOoMeccMoHanbHON AeATeNbHOCTM KaK BO3MOXHOCTU yyacTuns B
PeEeHNN NINYHBbIX, OOLLECTBEHHbIX, FOCYAapPCTBEHHbIX, 0O6LieHaLMOHaNbHbIX
npo6nem;

eMeTanpeaMeTHbIX:

-yMeHNe cCaMOoCTOATe/IbHO ONpeaensitTb Lenu AesTe/lbHOCTU U COCTaBMATL MaHbl
[esATeNbHOCTH; CaMOCTOATE/IbHO  OCYLLEeCTBASATb,  KOHTPO/NMPOBaTb WU
KOPPEKTMpPOBaTb [AesATe/IbHOCTb; WCMOMNb30BaTb BCE BO3MOXHblE Pecypcbl Ans
AOCTVDKEHWA MOCTaBMIEHHbIX LeNei W peanusaymy NAaHOB AeATENbHOCTU;
BblOMpaTh yCNewHble CTpaTermm B pasinyHbIX CUTyaUnsx;



-yMeHuMe nNpoAYyKTMBHO o06wartbcd W B3aMMOAENCTBOBaTb B  Mpouecce
COBMECTHOMW  AeATeNIbHOCTW, Y4UTbiBaTb NO3UUUN  APYTUX  YYaCTHUKOB
LeATeNbHOCTH, 3PMEKTMBHO paspeLlarb KOHMPANKTI;

-BNafleHWe  HaBblKaMM  MO3HaBaTe/IbHON,  Y4ebHO-UCCNefoBaTe/IbCKOM U
NPOEKTHOW [eATeNbHOCTU, HaBblKaMW paspelleHns nNpobaem; CNOCOOGHOCTbL M
rOTOBHOCTb K CaMOCTOSTE/IbHOMY MOWUCKY METOA0B PEeLUeHUA MPaKTUUYeCKMX
3afay, NPUMEHEHNIO Pa3/InYHbIX METOA0B NO3HAHWUS;

-TOTOBHOCTb U CMOCOGHOCTb K  CaMOCTOATE/IbHOW  MH(OPMaLMOHHO-
NMo3HaBaTe/lbHON [AesTeNIbHOCTW, BKIKOYas YMEHWEe OpPWEeHTMPOBaTbCA B
pas/IMYHbIX  UCTOYHWKAX  WUHpopMauMK,  KPUTMYECKM  OueHuBaTb W
WHTEpPNpeTUPOBaTb MHMPOPMaLUIO, NONyYaemMyto 13 PasfMUYHbIX UCTOUYHNKOB;
-BNnajeHune A3bIKOBbIMM CPeACTBaAMU: YMEHWE SICHO, NOTMYHO M TOYHO M3naratb
CBOI TOUKY 3pEHUSA, UCNONb30BaTh afleKBaTHbIE S3bIKOBbIE CPEACTBa;

-BNafileHne  HaBblKaMW  MO3HaBaTe/lbHON  pediieKCMM  KaKk  OCO3HaHuA
COBEPLUAEMbIX [AENCTBUI W MbICIUTENbHbIX MPOLECCOB, WX PEe3ynbTatoB MU
OCHOBaHWI, rpaHnL, CBOEro 3HaHWS U He3HaHWs, HOBbIX NO3HAaBaTEe/IbHbIX 3a4ay
N CPeacTB ANA UX AOCTUXKEHUS; f

-LeN1eyCTPeM/IEHHOCTb B NOMCKaxX W MPUHATUM pPeLleHNn, coobpas3nTeNnbHOCTb U
WHTYULMSA, Pa3BUTOCTb MPOCTPAHCTBEHHbLIX MNpPeACTaBAEHWUA; CNOCOOGHOCTbL
BOCNPUHMMATb KPacoTy U rapMOHUIO MUPa;

* peAMeTHbIX:

-C(hOPMUPOBAHHOCTb MpPeACTaBNeHUA O MaTeMaThkKe KakK 4acTu MUPOBOM
KynbTypbl M MecTe MaTeMaTuKM B COBPEMEHHOW UuBWUAM3aLUK, cnocobax
onuncaHunsa SIBNEHUIN peanbHOro MUpa Ha MaTeMaTUYECKOM SA3bIKE;
-C(hOPMUPOBAHHOCTb MpPEeACTaBNEHUA O MaTeMaTUYeCcKUX MOHATUSAX  Kak
BaXKHEMLWMX mMaTeMaTU4YecKMX Moensax, Mo3BOMAKWMX OMUCbIBaTb U M3yyaTb
pasHble Mpoueccbl M ABMEHUSA; MOHMMaHME BO3MOXHOCTM aKCMOMaTUYEeCKOro
MOCTPOEHUA MaTeEMATUYECKUX TEOPUI;

-BNnajleHne MeTojamMn [0Ka3aTe/lbCTB W aNropuTMOB PELUEHUS, YMEHMe WUx
NMPUMEeHSTb, NPOBOAUTL A0Ka3aTe/lbHble PACCYXAEHUSA B XO[e pelleHns 3aaay;
-BNajleHne  CcTaHAapTHbIMM  MNPUEMaMX  pelleHMs  pauuoHanbHbIX U
nppaunoHanbHbIX, MokasaTe/lbHbIX,  CTEMeHHbIX,  TPUIFOHOMETPUYECKUX
YPaBHEHUA N HEPABEHCTB, UX CUCTEM; UCMO/Ib30BaHMWE FOTOBbIX KOMIMbHTEPHbIX
nporpaMmm, B TOM 4uc/ie Ans novcka NyTu pPelleHns 1 UANCTPaLnm peLleHuns
YPaBHEHWUIN N HEPABEHCTB;

-C(POPMUPOBAHHOCTb npeacTaBneHuni 06 OCHOBHbIX MNOHATUAX
mMaTeMaTU4yecKoro aHaaM3a WM WX  CBOWCTBaX, BNajeHWe  YMeHUEM
XapaKTepunsoBaTb MNoBeAeHWe (YHKUMWIA, MCNOMb30BaHME MOMYUYEHHbIX 3HAHWUN

Ana onncaHna N aHanan3a peasbHbIX 3aBUCUMOCTEN;
0]



-BNafleHNe OCHOBHbIMW  MOHATUSMM O TNJOCKUX U  MPOCTPAHCTBEHHbIX
reoMeTpuyeckux ¢urypax, WX OCHOBHbIX CBOICTBaX; C(HOPMUPOBAHHOCTb
YMEHUs pacno3HaBaTb FeoOMeTpUYecKuMe (Urypbl Ha uyepTexkax, MOAensx u B
peanbHOM MUpe; NMPUMEHEHME U3YUYeHHbIX CBONCTB FEOMETPUUYECKUX QUryp W
opMyn Ans pelleHWs TeoMeTPUYecKMX 3aflad M 3afady C MNPaKTUYeCKUM
CoflepXKaHNeM;

-C(%)OpMI/IpOBaHHOCTb npe,qCTaBneHmlﬁ 0 npoueccax W SBNEHUAX, UMELINX
BEPOSTHOCTHbI/ XapakTep, CTaTUCTMYECKUX 3aKOHOMEPHOCTAX B peasbHOM
MVPE, OCHOBHbIX MOHATUAX 3M1eMEHTapHOW Teopuu BePOSTHOCTEN; YyMeHWi
HaxoAWTb W OLEHMBATb BEPOATHOCTM HACTYMNEHUs CO6bITUI B MPOCTeALNX
MPaKTUUYECKUX CUTYaLMAX U OCHOBHbIE XapaKTEPUCTUKUN CyUYaHbIX BENNYH;

-BNafleHNe HaBblKaMW UCNONb30BaHNSA TOTOBbIX KOMMbIOTEPHbLIX NPOrpaMMm npu

peLeHnm 3aau.
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COAEPXXAHUE YUYEBEHOW ANCLIMIHbI

BBegeHue
MaTemaTunKa B HayKe, TEXHUKE, 3KOHOMUKE, MHNDOPMALMOHHbIX TEXHOMNOMNAX U
NPaKTUYeCKOWN AeAaTenbHOCTU. Llenn n 3agayum nsyvyeHms MateMaTuUKu npu
ocBoeHun npodeccuit CMNO n cneunansHocter CrO.
AAIMEBPA
Pa3BMTMe NOHATUA 0 YnUCne.
Llenblie 1 paunoHanbHble yncna. [leicTeBuTenbHble Yncna. Mpuonn>KeHHble

BblunMcneHnsi. KomnnekcHble uncna.

KopHu, cTeneHn nnorapumol
KopHu 1 cTeneHn. KopHM HaTypanbHOM CTEMEHW M3 4YMcna U MX CBONCTBA.
CTeneHn C paynoHanbHbIMW MOKa3aTenamu, wux cBoucTBa. CTeneHn c
NeACTBMTENbHbIMU MOKasaTenamu. CBoilcTBa CTeneHW C AeACTBUTENbHbIM
nokasaTenem.
Norapugm. Jlorapudm umucna. OCHOBHOe fnorapumMmyeckoe TOXAECTBO.
[ecaTuyHble 1 HaTypanbHble norapu@mel. MpasBuna gencTBUin ¢ norapumamu.
Mepexoq K HOBOMY OCHOBaHMIO.
MNpeobpasoBaHume anrebpanyeckux BblpaXkeHUMN. Mpeobpa3oBaHue
paLnoHanbHbIX, nppaymoHanbHbI” CTEMNeHHbIX, NoKa3aTeslbHbIX 7
norapnMnYecKnX BblpaXkeHUIA.
MpaKTunyeckme 3aHATUSA
ApudmeTnyeckne AeWCTBMA Had YMCNaMW, HaXoXAeHwe MPUBANXKEHHbIX
3HAYEHWN  BEIMYMH U MNOTPELHOCTEN  BblUMCIEHUIA  (aBCONOTHON 1
OTHOCUTENbLHOI), CPaBHEHWE YNCMIOBbIX BblPaXXEHWIA.
BbluncneHne n cpaBHeHUE KOpPHEW. BbINONHEHNE pacyeToB C pagnmKanaMmu.

PewleHne  uppaunoHanbHbIX  YypaBHEHW. HaxoXaeHue  3Ha4YeHui
cTeneHel €  payuMoHanbHbIMKW  MOKasaTenamu. CpaBHEHME  CTEMNeHei.
Mpeobpa3oBaHNs BblpaXXeHWA, cofepXKaLlmux CTeneHn. PelleHne nokKasaTe/bHbIX
YPaBHEHWIA.

PelleHne npuMKNagHbIX 3aaau.

HaxoXaeHne 3HayeHWin norapudgma Mo npom3BOIbHOMY OCHOBaHUIO.
Mepexoa OT OAHOrO OCHOBaHUS K ApYyromy. BblunucneHne © cpaBHeHUe
norapugmos. JlorapugmmnpoBaHne “"NOTEHLUNPOBAHNE BbipaXXeHWI.

MpUbNMXKEHHbIE BbIYNUCIEHUS W PELLEHUS NPUKNAAHbIX 3a4ad.

PelleHne norapuMmnUecKnx ypaBHeHUA.

OCHOBbl TPUTOHOMETPINWA
OCHOBHbIe MOHSATUS
PagnaHHas mepa yrna. BpallatensHoe apuxeHne. CUHYC, KOCUHYC,
TAHreHC W KOTAHTEeHC uncna.
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OCHOBHbIE TPUTOHOMETPUYECKUNE TOXAECTBA

®opmynbl npuBeseHUs. POpMynbl CNOXEHUA. POPMYbl YLBOEHUS
dopMy/bl NONOBUHHOIO yra.

MpeobpazoBaHMA NPOCTENLLMX TPUTOHOMETPUYECKUX BblIPaXKEHUA
MpeobpasoBaHMe CYyMMbl TPUTOHOMETPUYECKUX PYHKLMIA B NPOU3BELEHNE U
Nnpou3BefeHNs B CyMMy. Bblpa>keHune TPUroHOMeTPUYeCcKuX PYHKUNUI vepes
TaHreHc NoNOBNHHOIO aprymeHTa. )

TpuUroHomMeTpuUYeCKMe YpaBHEHUS N HepaBeHCTBA

MpocTenwne TPUTOHOMETPUYECKNE ypaBHEHUS. MpocTenwmne
TPUTOHOMeTPUYECKNE HEPABEHCTBA.

Ob6paTHble TPUTOHOMETPUYECKNE (PYHKUMN. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

MpakTnyeckne 3aHAT A

PagnaHHbI MeTO4 M3MepeHWs YIN0B BpalleHUs U CBA3b C rpajyCcHOM
MEPO.

OCHOBHblE TPUTOHOMETPUYECKUE TOXAECTBa, (OPMY/bl  CNOXEHWUS,
yABOeHUs, npeobpa3oBaHWe CYMMbl TPUTOHOMETPUYECKUX  (DYHKUMWA B
npoussefeHue, nNpeobpasosBaHie NPON3BELEHNA TPUTOHOMETPUYECKNX (DYHKL M
B CymMmy. pocTeiline TPUroHOMeTPUYECKUE YPaBHEHUSA U HEPABEHCTBA.

O6paTHble TPUTOHOMETPUYECKME (DYHKLUWUWU: apKCUHYC, apKKOCUHYC,
apKTaHreHc.

OYHKLUWNWN, X CBONCTBA U TPADUNKN

dyHKuMn. O6nacTb ONpefeneHUs W MHOXECTBO 3HayeHWin; rpaguk
(YHKUMKM, NOCTpPOeHWe rpaMKoB  (PYHKUWA,  33[aHHbIX  pasIMYHbIMU
cnocobamu.

CeoictBa  (pyHKUMU.  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,
OrpaHNYeHHOCTb, MNepuoMYHOCTb. [pOMEXYTKM BO3pacTaHWs U YyOblBaHWUS,
Hanbofbllee M HaUMeHblLUee 3HayeHus, TOYKU 3KcTpemyMma. [paduueckasn
nHTepnpetauuns. pumMepbl  (YHKUMOHANIbHBIX 3aBUCUMOCTEA B peasibHbIX
npoueccax n ABNeHNAX. ApuPmMeTnyecKkne onepaunn Hag QyHKLUAMK.
CnoxHas yHKuunsa (komnosunuma). NMoHATNE 0 HENPEPBLIBHOCT U PYHKLMW.
O6paTHble PyHKUMK. O6nacTb onpeaeneHns U 06nacTb 3HAYEHMIN 06paTHOW
yHKUMK. Tpaduk 06paTHON PyHKLUMN.

CTeneHHble, NOKasaTe/lbHble, IOrapuPMuYeckme N TPUrOHOMeTPUYECKNE
DYHKUNN.
OO6paTHble TPUTOHOMETPUYECKNE YHKLMN

OnpeneneHns yHKUNIA, NX CBOMCTBA U FpatinKu.
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Mpeobpa3oBaHua rpadukoB. [lapannenbHbli  MNEPEHOC, CUMMETPUS
OTHOCUTENIbHO OCeil  KoopauMHat W CUMMETPUA  OTHOCUTENbHO  Havana
KOOPAWHAT, CUMMETPUS OTHOCUTENIbHO MPAMOM Y = X, PacTsXXeHue U cxaTtue
BAO/Ib OCE KOoOpAMHaT.

MpaKTunyeckne 3aHATUA

Mpumepbl 3aBUCUMOCTEN MeXAY MepeMeHHbIMU B peasnbHbIX npoueccax
N3 CMEXHbIX AucumnnuH. OnpegeneHve QyHKUMA. TTOCTPOEHME WU YTeHMe
rpaokoB  ()yHKUuMin.  WNccnegoBaHue — (yHKUmn.  CBOWCTBa  NIMHENHOW,
KBafpaTuyHoNM, KYCOYHO-IMHENHON 1 APOOHO-/IMHENHOM (hYHKL M.
HenpepbiBHble M nepuogmyeckme (GyHKuun. CBOWCTBA U rpauKM CUHYCA,
KOCMHYyCa, TaHreHca W KoTaHreHca. O6paTHble (QYHKUMW W UX TpaguKK.
Ob6paTHble  TpuUroHomeTpuyeckme  qyHkumn. TpeobpasoBaHns  rpaduka
(hyHKUMN. TapMoHnYeckne KonebaHus. MpuknagHble 3agaqn.
lMokas3aTenbHble, NOrapuMUYeckKne, TPUTOHOMETPUYECKUE YPaBHEHUS WU
HepaBeHCTBa.

HAYANTA MATEMATVNYHECKOIO AHAJTN3A

MocnepgoBaTtenbHOCTU. Cnocobbl  3aflaHUs M CBOWCTBA  4YUC/IOBbIX

nocnefoBaTeNlbHOCTEMN.
MoHaTKMe 0 npegene nocnegosaTensHocTU.  CyllecTBOBaHWe npegena
MOHOTOHHOM OrpaHuyeHHoMu nocnefoBaTeNbHOCTH. CyMmMunpoBaHue
nocnefosartenbHoCTeN. BeckoHeyHoly6biBatowWas reomeTpuyeckas nporpeccus
N ee cymma.

MponssogHas. MoHATME O NPOM3BOAHON (PYHKLMUK, ee TeoMeTpuYecKuii
N (PU3NYECKUIA CMbICN. YpaBHeHMEe KacaTe/lbHON K rpauky (yHKUUN,
Mpon3BOAHbIE CYMMbl, Pa3HOCTW, MPOU3BEAEHMUA, 4YacTHble. [1pon3BOAHbIE
OCHOBHbIX  3/IeMEHTapHbIX  (MYHKUWA.  TpUMeHeHMe  NPOU3BOAHON K
nccnefoBaHNO (YHKUMIA U NOCTPOEHUIO rpadukos. Mpon3BoaHble obpaTHOM
PYHKLMN 1 KOMNO3ULUNN PYHKUMK.

MpuMepbl  UCMONb30BaHUS  MPOM3BOAHOM AN HAXOXAEHUS  Hauyuyllero
peleHns B NpUKNafHbIX 3agadvax. Bropas nponssofgHas, ee reoMeTpUYeCcKUin u
(hM3NYECKNIA CMbICT.

HaxoxgeHne cKopocTu gns npouecca, 3afaHHOro gopmynion n rpamkom.

MepBoob6pasHaa M MHTerpan. MNMpumeHeHWe onpefeneHHOro MHTerpana
019 HaXOXAeHUs nnowann KpusonuHerHow Tpaneuun. dopmyna HboloTOHa—
JNleinbHuua. NMpumMepbl NPUMeHeHNsA nHTerpana B PuU3nkKe n reoMmeTpun.

MpaKTunyeckne 3aHATUA

Uucnosasd nocnefoBaTeNbHOCTb, CMOCOObI €e 3afaHusi, BblYMC/IEHNA
4YNeHoB nocnefoBaTencHocTU. [llpegen nocnefoBaTenlbHOCTU.  BeckoHeyHo

y6biBatolLlas reoMeTpuyeckas Nporpeccus.
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Mpoun3BogHas: MeXaHUYeCKUiA N reOMeTPUUYECKNIA CMbIC/T MPOU3BOLHON.

YpaBHeHMe KacaTenbHon B o06wem Buge. [MpaBuna wn  Qopmynbl
angepeHunpoBaHns, Tabnuua MPOM3BOAHLIX  3NIEMEHTapHbIX  PYHKUWNA,
WccnegosaHve  (DyHKUMM € MOMOLWbLI  MPOM3BOAHOW.  HaxoXpaeHue
HanbonblUero, HauMeHbLIEro 3HaYeHUS U IKCTPEMa/IbHbIX 3HAYEHUI (YHKLUN.

WNHTerpan ©n  nepsBoo6bpasHasi. Teopema  HbloTOHa—/lelibHMLA.
[MprvMeHeHWe NHTerpana K BbIYUCIEHNIO (PU3NYECKUX BEUYNH U MIOLWALEN.

YPABHEHWA N HEPABEHCTBA
I

YpaBHEHNA U CUCTEMbI ypaBHEHWUI. PaunoHanbHble, nppayuoHasbHble,
MoKasaTe/lbHble U TPUTOHOMETPUYECKMNE YPaBHEHUS U CUCTEMBI.

PaBHOCW/IbHOCTb YpPaBHEHWI, HEPABEHCTB, CUCTEM.

OCHOBHble MpUEMbI NX pelleHns (pa3noXeHne Ha MHOXWUTENW, BBEAEHME
HOBbIX HEM3BECTHbIX, NOACTAHOBKA, rpauyeckuii MeTon).

HepaBeHcTBa. PauunoHanbHble, uppaunoHanibHble, MNoOKa3aTe/lbHble W
TPUroHoMeTpunyeckne HepaBeHCTBa. OCHOBHbIE MPUEMbBI UX PeLLEHNS.
Mcnonb3oBaHne CBOWCTB N FpauKoB (OYHKLUUA MPU pelleHnn ypaBHeHN
M HepaBeHCTB. MeToa wWHTepBanoB. W306paxeHne Ha KOOPAMHATHOIA
MIOCKOCTM MHOXECTBa pelleHnii YpaBHEHWA W HEpPaBeHCTB C [ABYMA
MepeMeHHbIMU N UX CUCTEM.

MpuknagHble 3agayu ]

MprYMeHeHMe MaTeMaTUYeCKUX METOAOB AN pelleHns CopepXXaTenbHbIX
3aflay 13 pasINYHbIX 06/1aCTeil HayKn 1 NpakTUKW.

NHTepnpeTauns pesynbTaTa, yYeT peanbHblX OrpaHUYeHun.

MpakTunyeckme 3aHATNA

KopHu ypaBHeHW. PaBHOCUNBHOCTb YypaBHeHWn. [1peobpa3oBaHue
YPaBHEHWN.

OCHOBHbIE MPUEMbI PeLLIEeHUS YpaBHEHWIA. PelleHne CUCTEM YPaBHEHWIA.

Vicnonb3oBaHne CBOWCTB M rpaMKoB (hYHKUMIA ON5 pelleHns ypaBHEHN
M HEepaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEW

SnemMeHTbl KOMOUHATOPUKM

OCHOBHble MOHATUA KOM6I/IHaTOpI/IKI/I. 3ajaum Ha noAcyeT 4ucna

pasMeLLeHnii, NepecTaHOBOK, COuYeTaHWil. PewleHne 3afay Ha nepe6op
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BapuaHToB. dopmyna 6uHOMa HbloTOHA. CBOWCTBA  GMHOMMWHANbLHbIX
KoahmumneHToB. TpeyronbHuk Mackans.

DNeMeHTbI Teopumn BE‘pOFITHOCTGVI

CobbiTME,  BEPOATHOCTb  COObLITUS,  C/OXEHME M YMHOXeHue
BEPOSITHOCTEN. MOHATNE O HE3ABUCMMOCTW COGbITUIA. [JMCKpeTHasa cnyyaiiHas
BE/MUMHA, 3aKOH ee pacnpefeneHns. Yucnosble XxapakTepuUcTUKN AUCKPETHOM
CNyyaiiHolt BennMunHbIl. MOHAT e 0 3aKOHe 6OMbLINX YMCEN.

ONeMeHTbl MaTeMaTMYeCKON CTaTUCTUKN

MpeacTaBneHne faHHbIX (Tabnuubl, gnarpammsl, rpaumkun), reHepansHas
COBOKYMHOCTb, BblOOpKa, cpedHee apudmeTunyeckoe, MefguaHa. [MoOHATHe O
3afjayax MaTeMaTuNUYecKon CTaTUCTUKN.

PeweHne npakTUYyeckux 3afay C MNPUMEHEHUEM BepPOATHOCTHbIX
MeTO/OB.

NMpakTwnyeckune 3aHATUSA

NcTopus pa3Butma KOMOMHATOPUKKU, TEOPUWN BEPOSATHOCTEN N CTATUCTUKM
M UX PONb B pas/IMyHbIX Chepax 4YesloBeYeCKOM XU3HeaeATeNbHOCTU. [paBuna
KOMOUHATOPUKK. PewleHne KOMOMHATOPHbLIX 3adady. PasmelleHuns, coyeTaHUs U
nepectaHOBKW. BWMHOM HblOTOHAa W TpeyronbHUK [lackand. [lpuknagHblie
3ajavu. >

Knaccuyeckoe onpegeneHne BepOATHOCTW, CBOMCTBA BEPOATHOCTEW,
TeopemMa 0 CyMMe BepOATHOCTeil. BbluncneHne BeposiTHOCTeW. [puknagHble
3agaun. MNpeacTtaBneHne YUCNOBLIX AaHHbIX. [TpuKnagHble 3ajayn.

FTEOMETPUA
[MpsiMble 1 NJIOCKOCTU B NPOCTPAHCTBE

B3aMMHOe  pacnonoXeHue  ABYX  MPSAMbIX B MPOCTPAHCTBE.
MapannenbHOCTb  NPAMOA M MNOCKOCTU. [lapannenbHOCTb  MIOCKOCTENA.
MepneHANKYNAPHOCTL NPSMOM UM NAOCKOCTU. [MepneHAMKynsip U HaKMOHHas.
Yron wMexay npsaMoii W NAOCKOCTblO. [BYrpaHHbIA yron. Yron wmexay
NAoCcKOCTAMU. MepneHANKYNSPHOCTbL ABYX MNOCKOCTEN.

CeoMeTpuyeckne  npeobpa3oBaHWs  MPOCTPAHCTBA:  NapanfeNbHbli

nepeHoc, CUMMETPUA OTHOCUTESIbHO MNJTIOCKOCTH.
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MapannenbHoe NpoekTUpoBaHWe. Mnowadab OPTOroHaNbHOW NPOEKLUN.
N306paxkeHne MPOCTPAHCTBEHHbIX (IUTYp.

MHororpaHH1Kun

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Pa3sepTka. MHOrorpaHHble
yrnbl. BbINyK/ble MHOrorpaHHuku. Teopema Jiinepa.

Mpu3ama. TlpaAamaa ©n HaknoHHaa npusma. [MpaBunbHaa npusma.
Mapannenenunes. Ky6.

MNMupamunga. lNpasunbHaa nupammaa. YcevyeHHaa nupamunga. Tetpasgp.

CumMmmeTpun B Kybe, B napannenenuneje, B npu3me v nupamuje.

CeueHusa Kyba, Npm3mbl 1 NMpamMnabl.

MpesncTaBneHne O MpaBW/IbHbIX MHOTOrpaHHMKax (Tetpasgpe, Kyo6e,
OKTasjpe, LOLeKaspe 1 MKocasspe).

Tena n NOBEPXHOCTU BpaLLleHna

LlunnHAap n KOHYC. YceudeHHbIn KoHyc. OcHoBaHWe, BblCOTa, GOKOBas
MOBEPXHOCTb, o06pasytolwas, pa3sepTka. OCeBble CeYeHWs U CeYeHus,

napannieNbHble 0CHOBaHMUIO.
LLiap v cepa, ux ceueHmns. KacaTenbHas NnockocTb K cdepe.

N3mepeHns B reometTpun
f

O61beM 1 ero namepeHune. NHTerpansHasa opmyna obbema.

®dopmynbl 06beMa Kyba, NpAMOYronbLHOro napannenenunesa, npusmsl,
unnuHgpa. ®opmynbl 06bema nupamMmnabl U KoHyca. ®opmMynbl Naowaamn
MOBEPXHOCTEN UMNNHAPA U KOHyca. DopMynbl 06beMa wwapa v nnowagm
chepbl.

Mopo6ue ten. OTHOLWEHMUS NNOLLaAen NOBEPXHOCTEN U 06BHEMOB
NoAO6HbIX Ten.

KoopauHaTbl 1 BEKTOPbI

MpamoyronbHaa (4ekapToBa) cucTema KoOpAauMHaT B MPOCTPAHCTBE.
dopmyna pacCcToSHUA MeXAy ABYMS'TOMKaMWU. Y paBHEHUS cdepbl, MIOCKOCTU U
MPSMON.

BekTopbl. Mogynb BekTOopa. PaBeHCTBO BeKTOpPOB. C/OXeHMe BEKTOPOB.

YMHOXeHne BeKTopa Ha 4yncno. Pa3noXeHne BeKTopa Mo HanpasieHUAM. YTOnN
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MeXay ABYMsi BekTopamu. Mpoekuus BekTopa Ha ocb. KoopauHaTbl BeKTopa.
CKansipHOe Npov3BefeHne BEKTOPOB.

icnonb3oBaHne KOOPAWHAT M BEKTOPOB MPU PELLEHUN MaTEMATUUYECKMX U
NPUKNaAHbIX 3aay.

[NpakTunyeckne 3aHATUA
[MpM3HaKN B3aMMHOIr0 pPacrosioKeHUs MpAMbIX. YTON Mexay NpAMbIMU.

B3aumMHOe pacnonoXeHne MpAMbIX W NA0oCKOcTel. [lepneHAnKynsp W
HaKNOHHAas K MMAOCKOCTW. YTONn MeXAay MpsAMOid M NAOCKOCTbH. Teopembl O
B3aMMHOM  PacrnonoXeHWn npsiMoii M MNOCKOCTM. TeopemMa O  Tpex
nepneHanKynspax.

Mpu3HaKK 1 CBOWCTBA NapannenbHbIX U NepneHanKynspHbIX MI0CKOCTEN.
PaccTosiHMe OT TOYKM A0 NAOCKOCTW, OT MPSAMOIA A0 MNOCKOCTM, PacCTOsHME
MEXAY  MJOCKOCTSIMU, MEXAY PKPELMBAOLWMMUCH MPAMbIMU,  MEXAY
MPOM3BO/IbHBIMU (hUTypamu B MPOCTPAHCTBE.

MapannenbHoe MPOEKTUPOBAHME U €ro CBOWCTBA. TeopemMa O nnoliaau
OpPTOroHanbHO  MPOEKUWM  MHOTOYroNbHWKA. B3aMMHOe  pacrnonoXeHue

MPOCTPAHCTBEHHbIX QUTYP.
Pa3nnuHble BWAbI MHOFOrpaHHUMKOB. WX un306paxeHus. CeueHus,

pa3BepTKM MHOrorpaHHMKoB. [lnowaab MNOBePXHOCTU. Buabl cuMMeTpuii B
npocTpaHcTBe. CUMMETPUSI Ten BpaLleHUs U MHOFOrpaHHMKOB. BbluncneHue
nnowanen n 06LEMOB.

BekTopbl. [elicTBMS C BekTOopamMu. [ekapToBa CUCTEMa KOOpPAWHAT B
MPOCTPaHCTBE.

YpaBHEHME OKPYXXHOCTW, cdepbl, MNJOCKOCTU. PaccTosiHue Mexay
Touykamu. [eicTBus C BekTopamu,/ 3agaHHbIMKW KoopauHaTamu. CKansipHoe
npou3BefleHNe BEKTOPOB. BeKTOpHOe ypaBHeHWe MPSMOMA U MIOCKOCTW.
icnonb3oBaHMe BEKTOPOB NPWU A0Ka3aTe/IbCTBe TEOPEM CTEPEOMETPUMN.

[na BHeayAWTOPHbIX 3aHATWIA CTy[eHTaM Hapsady C pelleHuem 3agady U
BbINOMHEHUS  MPAKTUYECKMX  3afaHuiA  MOXHO  NpPeaoXuTb  TEMbI
nccnenoBaTenbCkMx W pedepaTUBHbIX PaboT, B KOTOPbIX BMECTO Cepuid
OT[EeNbHbIX MENKUX 3afay W ynpaXHeHUn npeanaraldTCsa CHOXKETHble 3alaHus,
Tpebylowme ANUMTENbHOM paboTbl B paMKax O[HON MaTemMaTU4ecKOoin CUTyaLuw.
3TN TemMbl MOTYT ObITb KaK UHAMBUAYaNbHbIMWA 3aAaHUAMKU, TaK U rPYNMNoBbIMU
ONs COBMECTHOIO BbIMOMIHEHUS UCC/IEA0BAHUS.
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MpuMepHble TeMbl pedepaToB (4OK/1a40B)

 HenpepbIBHbIE Ap06K.

* [IpyMeHeHne CNOXHbIX NMPOLLEHTOB B 3KOHOMUYECKUX pacyeTax.

* [MapannenbHoe NPOEKTUPOBaHME.

» CpefiH/e 3HAYEHUA N UX NMPUMEHEHNE B CTAaTUCTUKE.

» BeKTOpHOE 3ajaHne NpsMbIX U NIOCKOCTEN B MPOCTPaHCTBE.
o CNnoXKeHune rapMoHNYECKMNX KonebaHui.

 (pahmueckoe peweHne ypaBHEHUI 1 HEPABEHCTB.

* MpaBunbHbIE M NONYNPaBUNbHbIE MHOTOrPaHHUKMN.

» KOHMYECKME CEYEHUSA U UX NPUMEHEHNE B TEXHUKE.

* [MoHATME AnddepeHLMana n ero NPUNOXKeHKs.

» CXeMbl MOBTOPHbIX UCNbITaHWIA BepHynaw.

* AiccnefgoBaHne ypaBHeEHMWIA U HEPABEHCTB C NapaMeTpoM.
MpuMmepHble TEMbI UCCNef0BaTe/IbCKUX NPOEKTOB

» HenpepbiBHbIE ApO6U.

* [MpUMeEHEHMNE CNOXHbIX NPOLEHTOB B 3KOHOMMYECKNX pacyeTax
 (pahmueckoe peweHne ypaBHEHUI 1 HEPABEHCTB.

* MoHATME AnddepeHLMana n ero NPUNOXKeHKs.

* ViccnegoBaHue ypaBHEHWIA U HEPaBEHCTB C NapaMeTpoM.
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TEMATUYECKOE NMNAHWUPOBAHUE YYEBHOW ANCLUNM/IVHBI
oyan. 01 «MaTtemaTtuka»

Mpn  peanu3auum  cofdepxaHus  o6LLeo6pa3oBaTeNbHON  Yy4ebHOW
AvcumnanHel «MartemaTuka» B npegenax ocsoeHuss ONMOIM CIMO Ha 6a3e
OCHOBHOr0 06Lero o6pasoBaHusa ¢ NosiydeHNEM cpegHero obuiero obpasoBaHus
(MOKPC, TMNCC3) mmakcumanbHas YydyebHasa  Harpyska o6ydaroumxcs
COCTaB/IfAET:

* no cneunansHocTam CIO coumnanbHO- 3KOHOMMYecKoro npogunsa -344 yac,
U3 HUX ayauTopHas (ob6s3aTenbHas) Harpyska o6yuvaluwmnxcs, BKIKOYas
npakKTUYeckune 3aHATUA, — 234 vaca; BHeayaMTOpHas caMoCTOoATeNbHasA paboTa
CTyfeHTOB -110 yacos;

TemaTnyeckuin nnaH

Mpodunnn npogeccnoHanbHOro

obpasoBaHusA
Bua yue6HoI paboThbl CoumnanbHO-3KOHOMUYECKNIA,
cregymanbHoctn CI1O
KonunyecTBo 4acos BHeayau-
ayAUTOPHOM Harpyskm TopHas
AyaNTOPHbIE 3aHATUSA. ayaguTopHas npakKTU4yecKume CamoCTosA-
Cogep>xaHue oby4yeHus Harpyska " TeNbHas
nabopaTopHble paboTa
BeefeHue 2 0 2
Pa3BuTMe NOHATUA O Yucne 10 3 10
KopHu, cTeneHn 1 norapngmbl 28 14 6
lMpsAMble 1 NOCKOCTU B NpPOCTpaHCTBe 20 11 4
KombuHaTopurka 12 2
KoopanHaTtbl 1 BEKTOPbI 16 8 4
OCHOBbI TPUroOHOMETPUN 31 8 6
DYHKUMN N TpatnKu 18 12 8
MHororpaHHMKM N Kpyrible Tena 1 26 6 26
Hauana matemaTunyeckoro aHaausa 24 8 18
WHTerpasn v ero npumMeHeHue 15 3 6
3neMeHTbl TeOPUN BEPOSATHOCTEN U 12 4
MaTeMaTNUYECKOI CTaTUCTUKN
YpaBHEHUNA U HepaBeHCTBa 20 7 9

M Toro 234 90 110
B HeayagnrtopHaa camMoCcTOoOATENbHAas\a pa60Ta

MogroToBKa BbICTYMNEHWIA MO 3a4aHHbIM TeMam,

[OKNagoB, petepaTos, scce, MHANBUAYASTbHOTO 110

NpoeKTa C UCMOJ/Ib30BAHNEM MHHOPMAaLNOHHbIX

TEXHOMIOTUI 1 ap.

MpomexyToyHas aTTecTaumnma B popmMe 3K3aMeHa

Bcero 344
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XAPAKTEPUCTUKA OCHOBHbIX BNAOB YYEBEHOW
OEATE/IBHOCTW CTYAEHTOB

Copep>kaHue 0by4veHUs

BeeneHune

Pa3BuTne NOHATUA O
yuycne

KopHu, cTeneHu,
norapugmbl

XapaKTepuUcTnkKa 0CHOBHbIX BU/OB
NesATeNbHOCTU CTYeHTOB (Ha YPOBHe YUeOHbIX

NENCTBUIA)
O3HaKOMJIeHMe C po/bld  MaTeMaTUKM B Hayke,
TEXHUKE, 39KOHOMMUKE, NH(OPMaLMOHHbIX

TEXHONOIMAX U NPAKTUYECKOW AesATeNbHOCTMW.
O3HakoM/MieHMe C UuensaMm 1 3ajadyamm U3yyeHus
mMaTteMaTuUKuM Mpu 0CBOeHUM cneumnansHoctn CI10
39.00.00 Couuonorma wu coumanbHaa paboTa
39.02.01 CouwnanbHas paboTa

AJNCEBPA
BbinofHeHMe apnMeTUUYECKUX AEACTBUIA Haj
4yucnamu, coyeTas YCTHble U MUCbMEHHbIe MPUEMDbI.
HaxoxgeHne npubamXeHHbIX 3HAa4YEHNIN BENNYMH 1
MOrpeLHoOCTen BbluncIeHN (abCoNOTHOM 1
OTHOCUTENbHOW); CpaBHEHME YNCOBbIX
BbIpaXXeHWMN.
HaxoxpaeHne ownbokK B npeobpasoBaHUaX u
BblYUC/IEHNAX (OTHOCUTCHA KO BCEM MYHKTaM
nporpamMmmel)
O3HaKOMJIeHNE C NMOHATUEM KOPHSA N-i CTEMEHMN,
CBOMCTBaMM pajuKanoB 1 npaBuiammn cpaBHeHUS
KOPHEW.
dopmynmpoBaHune onpeaeneHns KoOpHa U CBOMCTB
KOpHeM.
BbluncneHne n cpaBHeHNe KOPHeR, BbINOJIHEHUE
MPUKUAKN 3HAYEHNSI KOPHS.
Mpeobpa3oBaHne YNCNOBbLIX N 6YKBEHHbIX
BbIP@XKEHWIA, cofepXalmx pagmkansi.
BbINonHeHne pacyeToB Mo opmynam, CoLep Kalymum
paguKanbl, OCYLeCcTBNAA HEOOXOANMbIE
NoACTaHOBKM U NpeobpasoBaHus.
OnpepgeneHne paBHOCU/IbBHOCTU BbIPaXXEHWU C
pagukanamu. PelleHne nppaunoHanbHbIX
YPaBHEHWN.
O3HaKoM/IeHWNe C MOHATUEM CTEMEHU C
[AEeNCTBUTENbHbLIM MOKa3aTeneMm.
HaxoxaeHue 3Ha4YeHnin cTeneHu, NCnonb3ys npu
HeobX0ANUMOCTM UHCTPYMEHTaNbHbIE CPeACTBa.
3anucbiBaHNe KOPHA N-i CTEMeHU B BUAE CTEMEHM C
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MpeobpasoBaHue
anrebpanyeckunx
BblIpaXXeHWN

NPOGHbLIM MOKa3aTeneM U Hao60poT.

dopmynmpoBaHune CBOWCTB CTeneHel. BoluncneHve
CTerneHen ¢ paLnoHanbHbIM MoKasaTesnem,
BbINOJIHEHNE MPUKUAKN 3HAYEHUA CTEMEHMN,
CpaBHEHME CTeNeHei.

MpeobpasoBaHMe YNCNOBLIX N BYKBEHHbIX
BbIPaXXEHWUI, cofepKalinx CTeNeHn, NPUMeHsS
coiicTBa! PelleHne nokasaTeNbHbIX YpaBHEHWIN.
O3HaKOM/IeHNe C MPUMEHEHNEM KOPHEN U CTeneHen
MNP BbIYUCNEHUN CPEeAHUX, AeNeHUN 0Tpe3Ka B
«30/10TOM CeyeHUn». PelleHne NpuKnagHbIX 3adad
Ha C/I0XHbIe MPOLEHTHI

BbinosHeHne npeobpasoBaHUil BbIpaXKEHWUIA,
npuMeHeHue hOpMyn, CBA3aHHbLIX CO CBOMCTBAMM
cTeneHen v norapmpmos.

OnpegeneHne 06nacTn A4ONYCTUMbIX 3HAYEHWNIA
norapugmMmnyeckoro BblpaxeHuns. PeweHune
norapupmMmnyeckKnX ypaBHeHuM.

OCHOBblI TPUTOHOMETPUU

OCHOBHble NOHATUA

OCHOBHbIE
TPUTOHOMETPUYECKME
ToXJecTBa
MNpeobpasoBaHUs
npocTenwmnx
TPUTOHOMETPUYECKUX
BblIpaXKeHUI

MpocTenne
TPUTOHOMETPUYECKME
YpaBHEHUS 1
HepaBeHCTBa

WN3yyeHne pagmaHHOro meToda M3MepeHus yrios
BpaLeHN”™ UX CBA3W C rpagyCHO Mepoil.
306paxkeHmne yrnos BpaLleHNs Ha OKPY>XXHOCTH,
COOTHECEHMWE BENNYMHbBI YINa C ero pacrnooXeHNEM.
dopmynupoBaHue onpeaeneHni
TPUTOHOMETPUYECKNX PYHKUMIA ANS YrNoB
MOBOPOTA U OCTPbLIX YIN0B NPSAMOYTO/bHOIO
TpeyronbHUKa 1 06bACHEHNE UX B3aMMOCBA3MN.
MprYMeHeHe OCHOBHbIX TPUTOHOMETPUYECKNX
TOX/ECTB ANS1 BbIYNCEHNSA 3HAYEHWIA
TPUTOHOMETPUYECKMX PYHKLNIA MO OAHON U3 HUX.
N3yuyeHne OCHOBHbIX (hOPMY/T TPUTOHOMETPUN:
(hopMy bl CNOXeHUS, yABOEeHMS, Npeobpa3oBaHns
CYMMbl TPUTOHOMETPUYECKNX (DYHKLWIA B
npoun3BeAeHne U NPOU3BEAEHNS B CYMMY U
NpUMeHeline Npy BbIYMCNEHUN 3HAUYEHUS
TPUTOHOMETPUYECKOTO BbIPAXEHNS U YNPOLLEHUS
ero.

O3HaKOM/IEHME CO CBOMNCTBAMW CMMMETPMM TOUEK Ha
eANHNYHON OKPYXXHOCTU W NPUMEHEHME MX ANS
BblBOZa pOopMyn NpuBeAeHNS

PelleHne no popmynaMm n TPUFOHOMETPUYECKOMY
Kpyry NpocTeiwmx TPUroHOMEeTPUYECKNX
YpaBHEHWU.

MpumeHeHne 06X METOA0B PELLEHNS YPaBHEHWIA
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ApPKCUHYC,
apKKOCUHYC,
apKTaHreHc yumncna

(NnpuBefeHME K TNHENHOMY, KBaApaTHOMY, METOZ
pa3foXeHNsA Ha MHOXWUTE/NN, 3aMeHbI NMepeMeHHO)
Npu peLleHnn TPUrOHOMETPUYECKUX YPaBHEHWIA.
YMeHue oTMeyaTb Ha Kpyre peLleHns npocTenLmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HaKoM/eHMe C MOHATUEM OBPaTHbIX
TPUTOHOMETPUYECKUX PYHKLNNA.

N3yyeHune onpeaeneHnin apkcuHyca, apKKoCcuHyca,
apKTaHreHca ymcna, opMyiMpoBaHue ux,
n300paXKeHne Ha eANHNUYHOM OKPYXHOCTH,
MPUMEHEHVE NPU PeLleHN ypaBHEHUA

OYHKLIMW, X CBONCTBA U TPADUKM

DPYHKUUN. TTOHATHKE O
HEMNpPepbLIBHOCTYU

DYyHKLUMN

CsoicTBa yHKUMMN.
Mpahmyeckasn
NHTepnpeTayuns.
Npumepsbl
MYHKLUMOHaNbHbIX
3aBUCUMOCTEN B
peasibHbIX npoueccax u
ABJIEHNAX

ObpaTHble PYHKLNNK

CTeneHHble,

O3HaKoM/IeHME C MOHATUEM NepPeMeHHOMN,
npMMepammn 3aBUCUMOCTEN MeX Ay NepeMeHHbIMU.
O3HaKoMJIeHNe C MOHATUEM rpadmKka, onpeaeneHune
NMPUHAAEXHOCTU TOYKU rpauKy QyHKUUN.
OnpepgeneHne no opmyne npocrenen
3aBMCMMOCTH, BUAA ee rpadmka. BoipaxeHue no
(hopmysie 0O4HOM NepeMeHHON Yepes apyrue.
O3HakoM/ieHUe C onpegenieHneM PyHKUnK,
hopmynmpoBaHue ero.

HaxoxgeHne o6nactu onpegesneHns n o6nactu
3HaYeHUN (PyHKLMM

O3HakoM/fieHVe C npumepaMn  (PYHKUUOHANbHbIX
3aBMCMMOCTEN B peasibHbIX Npoueccax M3 CMEeXHbIX
ANCLMUMINH.

O3HaKoM/IeHNe C [0oKa3aTe/ibHbIMU PacCy>XXAeHUsMu
HEKOTOPbIX CBOWCTB JINHENHOW W KBaApaTU4HOWN
(hYHKUMIA, npoBefieHNe unccnefoBaHUsA NNHENHOMN,
KYCOYHO-/IMHENHOMN, LOPO6HO-NNMHENHOWA 7
KBaApaTU4HOM (hYHKLUWIA, NOCTPOEHMNE UX FpafUuKoB.
MocTpoeHne W 4YTeHWe rpaPuKoB  (YHKLMNA.
WccneposaHe  (oyHkumn.  CocTaBneHue  BWUAOB
(h)YHKUWIA NO AAHHOMY YC/IOBUIO, pelleHune 3aja4y Ha
3KCTpemyM. BbinonHeHne npeobpa3oBaHMii rpagmka
hyHKUUK,

N3yueHne MOHATUSA obpaTHOM MYHKLMMK,
onpejeneHne Buga W NOCTPOEHWe rpaduka
obpaTHOW (yHKUMKM, Haxo>K[eHne ee ob6nacTu
onpegeneHns u obnacTu 3HayveHuin. lpumeHeHMe
CBOWMCTB (PYHKUWIA Mpu nccnegoBaHUM ypaBHeHUIA ©
peleHnn 3agady Ha I3KCTpemyMm. O3HaKOMIeHue ¢
MOHATUEM CMIOXHON (hYHKLNN

BbluncneHme 3HayeHUn QYHKUMA MO 3HAYEHUIO
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nokasaTtesibHble,
norapumuyeckmne u
TPUTOHOMETPUYECKNE
PYHKUNN.

Ob6paTHble
TPUTOHOMETPUYECKME

PYHKUMN

aprymeHTa.
OnpefenieHre MOMOXEHUSA TOUKM Ha rpagmke Mo ee
KoopAnHaTam 1 Hao60poT.

Mcnonb3oBaHue CBOWCTB (DYHKUWIA AN CPaBHEHUS
3HaYeHWI cTeneHeiln 1 norapnugmos.

MocTpoeHune rpagMkos CTEMeHHbIX 7
norapmMmnUecknx QyHKUKNA.

PelleHne nokasaTeflbHbIX W fIOrapuPMUYECcKnX
YpaBHEHWA W HEpPaBeHCTB MO  W3BECTHbIM

anropuTmam.
O3Hakom/ieHne c MOHATUEM HenpepbIBHOM
nepuoaMYecKomn (PYyHKUMK, (hopmynunpoBaHue
CBOMCTB CMHYCAa W KOCWUHYCa, [MOCTPOEHME UX
rpaguKoB.

O3HaKOM/MeHWe C  TMOHATMEM  FaPMOHMYECKUX
KonebaHuii W npuMepamu rapMOHUYECKNX
KonebaHWii ANns onmucaHMs NPOLECCOB B (M3NKE W
APYrnx 061acTaX 3HaHMS.

O3HakomeHve C MOHATUEM paspbIBHOWA
NnepuoanYecKom hyHKUNN, (hopmynuposaHue
CBOWCTB TaHreHca W KOTaHreHca, MOCTPOEHME WuX
rpagmkos.

MpuMeHeHMe CBOWCTB (YHKUMIA Ans  cpaBHeHWs
3HAYEHWIA TPUTOHOMETPUYECKUX (DYHKLMIA, peLleHus
TPUIOHOMETPUYECKUX YPABHEHUIA.

MocTpoeHue rpadukos 06paTHbIX
TPUTOHOMEeTPUUECKUX (DYHKLWIA W onpeaeneHne no
rpagmkam mx CBOWCTB.

BbINnonHeHne nNpeobpa3oBaHus rpadivkos

HAYANTA MATEMATWNYECKOI' O AHAJIN3A

[MocnepoBaTenbHOCTH

NponsBogHasa u ee

OsHakoM/ieHne c MOHATUEM 4yncnoBoWn
nocnefosaTeflbHOCTK, crnocobamu ee  3afaHus,
BblYNCNTEHNAMN €€ Y/1EHOB.

O3HakoMneHue c MOHATUNEM npeaena
rnocnenoBaTeE/NbHOCTW.
O3HakoMmneHune C BbIYHNCNEHNEM CYMMbI

OECKOHEYHOro  4YMCNOBOrO psga Ha npumepe
BbIYNCNEHUS CYMMbl OECKOHEYHO YOblBatoLEl
reoMeTpUYeCcKOoi Nporpeccuu.

PelleHne 3afa4y Ha MpUMeHeHue (opMy/bl CyMMbl
OECKOHEYHO y6biBatoLL e reoMeTpUYecKom
nporpeccun

O3HaKOM/IEHWNE C MOHATUEM MPOU3BOAHOIA.
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NnpMMeEHeEHNE

NepBooObpasHasa n
NHTErpan

N3yuyeHne 1 opmynmpoBaHMe ee MeXaHUYECKOro U
reOMEeTPUUYECKOro CMbICMa, W3y4YeHue anropuTMma
BbIYMCNEHNS NPON3BOAHON Ha NPMMeEPE BblYNCNEHUS
MIHOBEHHOI CKOPOCTWU M YrN0BOro KosauumeHTa
KacaTeNbHOW.

CocTaBfieHNe YypaBHEHWS KacaTe/lbHOW B 06WEeM

BUZe.
YcBoeHune npasun guddepeHuMpoBaHus, Tabnuubl
MPON3BOAHbIX aNeMeHTapHbIX (hYHKL N,

npuMeHeHne Ans AuddepeHUnpoBaHna  QYyHKLMIA,
COCTaB/IEHNA YpaBHEHWNS KacaTe/IbHOMN.

M3yyeHrne TeopeM O CBA3M CBOMCTB (DYHKUUM 1
NMPON3BOAHOW, (DOPMYIUPOBKA UX.

MpoBefeHne C MOMOLLbHO MPOU3BOLHOM
nccnefoBaHUsA YHKUUK, 3a4aHHOM (DOPMYSION.
YCcTaHOB/IEHNEe  CBSI3W  CBOWCTB  (DYHKUMW U
MPOW3BOAHON MO MX rpagmkam.

MpyMeHeHWe MPOM3BOAHON ANs pelleHuns 3ajay Ha
HaxoXAeHne Hanbo/bLLEero, HaMMeHbLIEero 3HaYeHuns
N Ha HaXOX[eHune 3KCTpeMyma

O3HakoM/ieHMe C  TMOHATMEM  uMHTerpana W
nepBoo6pasHo.

M3yyeHne npaBuna BblYUCNIEHMA MepBOOOPa3HON K
Teopembl HbloTOHa— JleibHuMUa.

PelweHne 3afa4y Ha CBS3b MNepBooOOpasHOM W ee
NPOM3BOAHON, BbIYMCNEHWE MepBOOOPaA3HON AnA
AAHHOW (hYHKLUN.

PeweHne 3ajay Ha MpPUMEHeHWe wuHTerpana And
BbIYUC/IEHNA PU3NYECKNX BETIMYMH W NoLagen

YPABHEHUA N HEPABEHCTBA

YpaBHEHUNSA U CUCTEMBbI
YPaBHEH W
HepaBeHcTBa 1"
CUCTEMbl HEPABEHCTB C
ABYMSA MepemMeHHbIMMU

O3HaKoMMIeHNe C NPOCTEWIIVMMN CBEAEHUSIMU O
KOPHAX anrebpanyeckmx ypaBHeHWI, MOHATUAMY
NCCNefoBaHNs YPaBHEHWUI U CUCTEM YPaBHEHWIA.
N3yueHne Teopun PaBHOCUNBHOCTM YpaBHeHUI 1 ee
npuMeHeHns.  [1OBTOPeHME  3anucu  peLleHus
CTaHAAPTHbIX YpaBHeHWIA, NpMemMoB Npeobpa3oBaHms
YPaBHEHUIA  Ans  cBeAeHUs K  CTaHAapTHOMY
ypaBHeHUIO.

PelueHue paLUOoHanbHbIX, MppaLUoHaNbHbIX,
nokasaTe/lbHbIX 1 TPUTOHOMETPUUYECKUX YPaBHEHWIA
N CUCTEM.

Mcnonb3oBaHMe CBOWCTB M rpadiMKoB (YHKLMIA ans
pelleHnss  ypaBHEHWIA. TMOBTOPEHWE  OCHOBHbIX
MPUEMOB PeLLeHNs CUCTEM.
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PeweHne'ypaBHEHUA C MPUMEHEHNEM BCEX MPUEMOB
(pa3noXXeHMss Ha MHOXWUTENW, BBEAEHUS HOBbIX
HEN3BECTHbIX, NoACTaHOBKMN, rpauyeckoro
MeToza).

PewleHne CUCTEM YypaBHEHUA C MPUMEHEHUNEM
pa3fINYHbIX CNOCO6OB.

O3HakoM/iIeHMe ¢ 0oOWKMMKM BOMPOCaMWU pPeLleHuns
HepaBeHCTB M UCMO/Ib30BaHWE CBOMWCTB U rpatinkos
(PYHKUWIA Npn pelieHnn HepaBeHCTB.

PelleHne HepaBeHCTB W CUCTEM HepaBeHCTB C
NMPUMeHEHMEM Pa3/INYHbIX CNOCO6OB.

MpumMeHeHWe  MaTeMaTUYeCcKMX  MeTodOoB  ANs
pelleHna cofepXkateflbHbIX 3afa4y W3 Pas/IMyHbIX
obnacter» Hayku u NpakTUKn. NHTepnpeTnpoBaHue
pe3ynbTaToB C YYETOM peasibHbIX OrpaHUYeHuiA

3/IEMEHTbl KOMBUWHATOPUKWN, TEOPUN BEPOATHOCTEN WU

CTATUCTUKWN
OCHOBHBbIE MOHATUA
KOMOWUHaTOPUKN

ONeMeHTbl Teopun
BEpPOSITHOCTE

MNMpeactaBneHne
AaHHbIX (Tabnuubl,
amarpamMmmbl, rpaukn)

[NMpaAMble 1 NIOCKOCTU
B MPOCTpPaHCTBe

N3yuyeHne npaBmna KOMOMHATOPUKN U NPUMEHEHME

Mpu pelleHnn KOMOMHATOPHbIX 3aay.

PelleHne KOMBMHATOPHbLIX 3afa4 MeToAoM nepebopa

1 N0 NpaBuly YMHOXEHUS.

O3HakoOM/ieHVe C  MOHATUAMU  KOMOWHATOPUKMU:

pasMeLeHnaMM, COYeTaHUsIMKU, MNepecTaHOBKaMn U

(hopmynamun ans nx BbIYUC/IEHNS.

O6bsiCHEHMe U NpuMeHeHue  ¢opmyn  Ans

BbIYMCNEHNSA  pa3MELLeHuiA,  MepecTaHOBOK MU

COYeTaHWn Npu peLLeHnn 3aaau.

O3HakoMfieHe ¢ GUHOMOM HbloToHa M

TpeyrofbHMKOM Mackans.

PelleHne npakTUyecknx 3afady C WUCMNOMb30BaHUEM

MOHATUIA U NPaBU KOMOUHATOPUKN

N3yueHune Knaccu4yeckoro onpegeneHuns

BEPOATHOCTN, CBOWCTB BepPOATHOCTW, TeOpeMbl O

CyMMe BEPOATHOCTE.

PaccMmoTpeHue NpUMeposB BblYUC/IEHUA

BEpoOATHOCTeN. PeweHne 3afay Ha BblYMC/IEHME

BEPOSATHOCTEN COObITUI

O3HakomM/ieHMe ¢ NpeAcTaB/ieHWEM  YUCIOBbIX

AAaHHbIX N UX XapaKTepuCTUKamMu.

PeweHne npakTUYecKMX 3agady Ha 06paboTky

4MUCNOBble AaHHbIX, BbIYNCIEHNE UX XapaKTepUCTUK
FTEEOMETPUA

dopmynmMpoBKa M NpuBEAEHWE  [0Ka3aTeNbCTB

NMPU3HAKOB B3aMMHOI0 PacrofioXXeHUa MPAMbIX W
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MHororpaHHUKu

nnockocTeli. Pacrno3HaBaHWe Ha YepTexax W
MOZeNnsax)  pasfMyHbIX cnyyaeB B3aUMHOTO
PacnonoXeHus NPAMbIX " M10CKOCTEW,
apryMeHTUPOBaHNE CBOUX CYXAEHWIA.
®opMynMpoBaHMe OMpeaeneHnin, MNPU3HAKOB U
CBOICTB MNapannenbHbiX U  NepneHAnKYNsapHbIX
M0CKOCTEl, ABYrPaHHbIX U IMHERHbIX YINOB.
BbINosHEHNE MOCTPOEHUS YINOB MeXAy MNpsaMbIMK,
MPSAMO M NNOCKOCTbIO, MeXAy MNOCKOCTAMU Mo
OMMCaHMIO U pacno3HaBaHMe UX Ha MOJENsX.
MpUMeHeHMe NPU3HAKOB U CBOICTB PacrnonoXeHus
MPAMBIX 1 NJIOCKOCTEN NpY peLleHnmn 3aaau.
N306paXkeHne Ha PUCYHKAaX WM KOHCTPYMpOBaHME Ha
MOJENsX MepneHAVKYNSpoOB U HAKMNOHHbIX K
MNOCKOCTW, NPAMbIX, MapannefbHbIX MN0CKOCTEN,
yrnoB MeKay npsmMoii U NiocKoCTbi U 060CHOBaHMe
MOCTPOEHMS.

PeweHne 3aja4y Ha BblUMCNEHUE TEOMETPUYECKMX
BeNMUMH. OnucbiBaHWE PaCcCTOSHUS OT TOYKM [0
MNNOCKOCTW, OT nNpPsIMO/ A0 TMOCKOCTU, MexXay

MA0CKOCTAMM, Mexay CKpeLLMBaOLLMMUCS
NPSMbIMW, MEXAY MPOM3BONbHLIMK (GUrypamMu B
MPOCTPaHCTBE.

dopmynmpoBaHne M [JOKasblBaHWE  OCHOBHbIX
TeopemM 0 paccTosHMAX (TeopeMm CyLecTBOBaHMS,
CBOMCTBA).

N306paxkeHne Ha 4yepTexax M MOAeNnsx pacCTOsHUS
W 060CHOBaHME CBOMX CYXAeHWin. OnpegeneHvie u
BblYUMCNEHME paccToAHWIA B MpoCTpaHCTBe.
MpumeHeHe hopMyNn U TEOPEM NAAHUMETPUN ANs
pelleHns 3agau.

O3HakoM/IeHMe  C  MOHATMEM  napasiefibHoro
MPOEKTMPOBaHUA " ero CBOWCTBaMMU.
dopmynmposaHue Teopembl 0 nnowaam
OpPTOrOHaNbLHOWN MPOEKL MU MHOTOYTO/bHUKA.
MpuMeHeHVe Teopun AN 060CHOBAHUS MOCTPOEHUA
N BbIYNCTIEHNIA,

AprymeHTUpOBaHMe CBOUX CYXAEHWA O B3aMMHOM
pacnonoXXeHnn NPOCTPaHCTBEHHBIX UTYp
OnucaHne W XapakKTepMcCTMKa pasIMyHbIX BUAOB
MHOrOrpaHHWKOB, MNEepeyYncrieHne MxX 3/EMEHTOB U
CBOWCTB.

N306pakeHne MHOFOrpaHHMKOB W  BbIMNOSIHEHME
MOCTPOEHMA  Ha  M300paXKeHUAX U MoAgenax
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Tena v NOBEPXHOCTU
BpaLleHusA

N3mepeHnsa B
reomeTpumn

MHOrorpaHH1KOB.
BbluncneHme /NMHENHbIX 3N1EMEHTOB W YI/0B B
MPOCTPAHCTBEHHbIX KOH(Mrypaumsx,
aprymMeHTMpoBaHme CBOUX CY>XKAEHWIA.
XapakKTepuctmka 1M U300paXeHMe  CeyeHus,
pa3BepTKM MHOrOrpaHHUKOB, BblUMC/iEHNE
nnowaaen noBepxHOCTEMN.

[MocTpoeHMe NPOCTEALIMX CeYeHUn Kyba, MPU3Mmsbl,
nupamuibl. puMeHeHne (aKTOB U CBeAEHWI U3
nnaHUMeTpun.

O3HakoM/leHMe  C  BuAamu  CUMMETPUN B
NpocTpaHcTBe, (OPMY/NMPOBaHME oONpedeneHnin u
CBOWCTB. XapakTepucTuka  CUMMETPUM  Ten
BpaLLeHNss 1 MHOTOrpaHHMKOB.

MpuMeHeHWe CBOWCTB CUMMETPUN TMNPU  PELUEHMUM
3ajau.

Mcnonb3oBaHMe  NPUOBPETEHHbIX  3HAHWIA  ANS
nccnefoBaHUs U MOAENNPOBAHNA HECNOXHbIX 3aad.
N306pakeHne  OCHOBHbIX  MHOFOrpaHHWKOB U
BbINOJIHEHWE PUCYHKOB MO YCNOBMAM 3aau
O3HakoM/ieHMe ¢ BuAamMu  Ten  BpaweHus,
hopMynupoBaHue UX onpeaeneHnin n CBOMCTB.
dopmynmpoBaHMe TEOPeEM O CEYEHMM  Liapa
MNOCKOCTbIO M NNOCKOCTU, KacaTenbHOI K cdepe.
XapaKTepuctmka n n3obpaxeHue Tes BpalleHUs, Ux
pa3BepTKK, CevyeHus.

PelwleHne 3agay  Ha  MNOCTPOEHME  CeyveHWUM,
BblUUC/IEHNE AJINH, PacCTOAHWIA, YrnoB, naowanen.
MpoBefieHNe Ao0Kas3aTeflbHbIX PacCyXAeHWU npw
peLleHnn,3agau.

MpuMeHeHWe CBOWCTB CUMMETPUN NpPU  PeLleHun
3aflay Ha Tena BpalweHna, KoMbuHauuto Tern.
N306pakeHne  OCHOBHbIX  KPYrablIX  Ten W
BbIMO/THEHNE PUCYHKA MO YCNOBMUIO 3adauu
O3HaKOM/MIeHNe C MOHATUSMWU Mnowaan n o6bema,
aKcuomamu 1 CBOICTBaMMU.

PelleHne 3afa4y Ha BblYMCNEHME MIOWAAEN MIOCKUX
(Guryp ¢ NpMMeHeHWem COOTBETCTBYHOLLMX OpMY
N (haKTOB M3 NIAHUMETPUMN.

N3yyeHne TeopeM O  BblYUCNEHUMM  0OBLEMOB
MPOCTPAHCTBEHHbLIX TeN, pelleHMe 3ajay  Ha
npuMeHeHne (hopMy/ BblYMC/IEHNS 06BHEMOB.
N3yyeHne opmyn pans  BblYUC/IEHUS NoWwagen
MOBEPXHOCTEN MHOTOrpaHHMKOB N TeN BpaLeHus.
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KoopanHaTbl U
BEKTOpPbI

O3HaKoM/IeHMe C MEeTOAOM BblYMCNEHMA NOLLaAN
MOBEPXHOCTU Cepsbl.

PeweHne 3aga4 Ha  BblYWC/IEHWE  naowagen
MOBEPXHOCTM NPOCTPAHCTBEHHbIX TN
O3HaKoM/ieHMe C MNOHATMEM BekTopa. W3y4deHue
[eKapTOBON CUCTEMbl KOOPAWHAT B MPOCTPAHCTBE,
MOCTPOEHMEe MO 3afaHHbIM KOOpAWMHATaM TOYeK W
NJOCKOCTEeN,  HaxOoXAeHWe  KOOpAMHAT  TOYeK.
HaxoxaeHne ypaBHEHUI  OKPYXHOCTWU,  cdepbl,
MNOCKOCTW.  BblYMCNEHME  pacCTOAHUI  Mexay
TOYKaMMu.

N3yyeHne CBOWCTB BEKTOPHbLIX BENYUH, MPaBUI
pa3noXKeHNss BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
npaBui  HaxOoXAeHWs  KOOpAWMHAT  BeKTopa B
MPOCTPaHCTBe, MpaBwu/ [AeACTBU C BEKTOpamMu,
3aflaHHbIMW KOOpAMHaTamu.

MpumeHeHWe TeopuuM NpPU  pPeweHnnm 3agad  Ha
[IeACTBUS» C BEKTOPaMW.

M3yyeHne cKansapHOro npou3BefeHUs BeKTOPOB,
BEKTOPHOr0 ypaBHEHWA NPAMOWA W NJOCKOCTM.
MprMMeHeHNe Teopuu NpW  pelleHnn 3afdad  Ha
[JEeNCTBMA C BEKTOpaMu, KOOPAMHATHbLIA MeTO[,
MPUMeHEeHNEe BEKTOPOB [/ BbIYMUCNEHUA BeIMYUH
YINI0B U PacCTOSHUIA.

O3HakoM/ieHMe C  JoKasaTe/ibCTBaMU  TEOpeM
CTEpPeoOMEeTPUM O B3aMMHOM PacronoXeHUU MPsSMbIX
1 NJIOCKOCTEN C NCNONb30BaHMEM BEKTOPOB
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YYEBHO-METOANYECKOE N MATEPUNA/NTBHO-TEXHUNYECKOE
OBECMEYEHWE MPOIMPAMMbI YYEBHOW ANCLUUNMNNNHbI
«MaTemaTunka»

OcBoeHMe  nporpammbl  Yy4yeBHON  AUCLMMINHBI «MatemaTtunka»
npegnonaraeT Haan4yme B NpodeccUpHanbLHON obpa3oBaTe/lbHOW OpraHm3auunn,
peanusyrolei obpasoBaTe/ibHY nNporpammMmy cpefHero o6uiero obpasoBaHus B
npegenax ocsoeHnss OMOIM CMO Ha 6a3e OCHOBHOro o06uiero obpasoBaHus,
yyebHOro kabuHeta, B KOTOPOM MMeeTCA BO3MOXHOCTb 06ecneynTb
obyyvarowmmcsa cBoboaHbIA AOCTYN B VIHTepHET BO Bpemsl YY4eB6HOro 3aHATUSA U
nepuon BHeYy4YeO6HOW AeATeNbHOCTH.

MomeuwieHne  KabuHeTa [JO/MKHO  YAOBMETBOPATH TpeboBaHNAM
CaHuTapHOo-3aNnuaeMnonornyeckux npasmn n HopmatmeoB (CaHluH 2.4.2 No
178-02) 1 6bITb OCHALLEHO TUNOBLIM 060PYAOBaHNEM, YKa3aHHbIM B HACTOALWMX
TpeboBaHMAX, B TOM 4MCNe Creunannm3npoBaHHOW Y4eOHON Mebenbio U
cpefAcTBaMu 06y4YeHUs, AOCTATOYHbIMWU 4151 BbINOMHEHWA TPe6OBaHNN K YPOBHIO
NOArOTOBKM 06yYatoLLmxcs.

B kKabuHeTe [O0/MKHO ObITb  MynbTUMeAuHOe  060pyaoBaHue,
NMOCpPeACTBOM  KOTOPOro Yy4yaCTHMKM 06pasoBaTe/lbHOro npouecca MOryT
npocMaTpmMBaTb BU3ya/lbHYKO WH(OpMauMlo No MaTemaTuMke, co3faBaTb
npeseHTauun, Bugeomarepuasbl, UHble LOKYMEHTbI.

B coctaB y4yeb6HO-METOAMYECKOr0 W MaTepuasibHO-TEXHUYECKOro
obecneyeHns nporpammbl y4yebHON AucumnanmHbl «MaTematuka: anrebpa u
Hayasia MaTeMaTUYeCKOro aHannsa; reoMeTpus» BXOAAT:

* MHOTO(PYHKLMOHa/IbHbIN KOMMEKC NpenojaBaTens;

* Harna4Hble Nocobmus (KOMNNeKTbl y4ebHbIX Tabnuy, nnakaTos,

MOPTPETOB Bbl4AIOLLNXCA YUEHbIX-MaTeMATUKOB 1 Ap.);

* NH(HOPMALMOHHO-KOMMYHUKaTUBHbIE CPeACTBa;

* 3KpaHHO-3BYKOBbIE NOCO6KS;

*KOMM/IEKT TEXHWYECKOW [OKYMeHTauuMu, B TOM 4uc/e nacnopta Ha

cpeAcTBa 06Yy4YeHMsA, WHCTPYKUMM MO WX WCNONb30BAHUIO W TEXHUKe

besonacHocTy;

* OUGNNOTEYUHbIN (OHA.

B 6ub6nnoTeuHbIn (hOHA BXOAAT Y4eOHWUKK, Y4eOHO-MeToAnYecKue
komnnektel (YMK), o6ecneymBarouime OCBOEHME YYeOHON AUCLMMINHBI
«MaTemartuka: anrebpa M Hayana MaTeMaTUYeCKOro aHanusa; reomeTpusy,
peKOMeH[0BaHHbIe NIm AONYLEeHHble NS NCNOJIb30BaHNS B
npoMeccroHabHbIX obpasoBaTe/ibHbIX  OpraHumsauunsx, peanin3yroLmx
obpasoBaTte/ibHYl0 MporpammMmy cpegHero ob6uiero o6pasoBaHus B npefenax
ocBoeHusi OMOI CMNO Ha 6a3e 0CHOBHOIO 06LLEro 06pa3oBaHuUs.



BUGNNOTEYHbIA  (DOHA MOXeT OblTb AOMOMHEH 3HUMKNONEAUSMMU,
CNpaBOYHMKAMM, HAy4HOI, Hay4yHO-MOMYNAPHOW W APYroi NuTepaTypoil no

MaTemaTuKe.
B npouecce 0CBOeHNS Nporpammbl y4e6HO ANCUNNANHBI «MaTemaTuka»

CTYAEHTHLI AOJDKHbI MOMYYUTb BO3IMOXXHOCTbL A0CTYyMNa K 31EKTPOHHbLIM yl-IE6HbIM
MatepunanaMm no MartemaTtuke, MMEOLWMMCA B CBO60,£I,HOM OOCTyne B CETU
NHTepHeT (3]'IeKTp0HHbIM KHUram, npaktukymam, tectam, matepuanam EM3 u

).
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PEKOMEHAOYEMAA NNTEPATYPA
Ona ctypeHToB

OcHoBHas:

1 bawmakoB M. V. MartemaTuka: y4ebHUK ANS yupexAaeHuid Hay. n cpep,
npod. obpasoBaHua/ M. W. bawmakos.- 8-e u3f., ctep.-M.: 3gaTensckui
LeHTp «Akagemusa», 2018.-256 c.

2. bawmakos M. WN. MatemaTuka: 3afavyHuK: Yy4yebHoe nocobue Ansa
o6pas3oBaTefibHbIX YUYpeXAeHWn Ha4y. U cpefHero npod. obpasosaHua/ M. W.
BawMmakoB.-3-e n3g., cTep.-M.: M3gatenbCckuii LeHTp «AKagemus», 2018.-416 c.

L ononHnTenbHas:

1 bawmakoB M. V. MaTemaTuka: anreépa 1 Hayasna mateMaTUUYecKoro aHanmaa,
reomMeTpma: INEKTPOHHbIA Yy4yeb.- MeTOAMYECKMI KOMMIEeKC ANA CTYAeHTOB
npogeccuoHanbHbIX obpasoBartesibHbIX opraHusayni, ocBamBarLLMx
npoeccun n cneumnansHoctn CrMoO.-M.,2018

2. KonmoropoB A.H. n ap. Anrebpa v Ha4yana matematnyeckoro aHanmsa 10-11
Kn. - M.: lpocselieHne , 2018r.

3. Anumos L. A. n gp. MaTematmka: anrebpa M Havana maTeMaTM4yeckoro
aHanunsa, reomeTpus.

Anrebpa uM Hayana MaTemaTtmyeckoro aHanmsa (6a3oBblid W Yrny6/eHHbIN
ypoBHMK). 10— 11 knaccol. — M., 201If).

4. AtaHacsaH Jl. C., byty3os B. @., Kagomues C. b. u gp. MartemaTuka: anrebpa
M Hayana maremaTuMyeckoro aHanmsa. [eomeTpus. eomeTpusa (6a30Bblil K
yrnyo6neHHbii yposHu). 10— 11knaccel. — M., 2019.

5.bawmakos M. N. Matematnka. COOpHUK  3afady  NpodubHON
HanpaBneHHoOCTU: y4yeb. T[locobume Ana CTyA. YUpeXxpaeHu cped. npod.
obpasoBaHuA. — M., 2019.

6. bawmakoB M. V. Matematnka. INEKTPOHHbIA y4e6.-MeTOo[. KOMMMAEKC ANns
CTYA. YupexaeHuin cpel. npodg. obpaszoBaHua. — M., 2019.

7. bawmakos M. . Matematumka (6a30Bblii ypoBeHb). 10 knacc. — M., 2019.

8. bawmakoB M. V. MaTtemaTuka (6a30Bblil ypoBeHb). 11 knacc. — M., 2019.

9. bawmakoBs M. WN. Anrebpa n Hayana aHanusa, reometpua. 10 knacc.- M.,
2020. |

10. bawmakoB M. . MatemaTuka (6a30Bbli1 ypoBeHb). 10 knacc. C6OpHUK
3aflay: yyeb6. nocobune. — M., 2020.

11. bawmakoB M. WN. MatemaTuka (6a30Bblii ypoBeHb). 11 knacc. CO60OpPHMK
3a4ad: yye6. nocobue. — M., 2020.

12. T'yceB B. A., 'puropbes C. I'., MBonruHa C. B. MaTemartuka: anrebpa u
Haya/sa MaTemMaTM4YecKOoro aHanmsa, reomeTpus: YYebHWUK [ANA  CTYAeHTOB
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npogeccnoHanbHbIX o6pa3oBaTe/bHbIX opraHm3auni, OoCBanBakLLNX
npogeccun n cneynansHoctn Cro.-M.,2019

13. KonaruH KO.M., TkauyeBa M. B, degpepoBa H. E. n gp. MaTtemaTuka:
anrebpa W Hayana MaTemMaTMyeckoro aHanmMsa. Anreébpa M Havana
maTemaTnyeckoro aHanusa (6a3oBbiii U yrny6ieHHbIA ypoBHM). 10 Knacc / nof
ped. A. b. XXmxyeHko. — M., 2020.

14. KonarnH HKO.M., TkauyeBa M. B., ®degpeposa H. E. n gp. Maremaruka:
anrebpa W Hayana MaTemaTtu4yeckoro aHanmsza. Anrebpa M Havana
MaTeMaTM4YecKoro aHanmsa (6a3oBbll U yrny6neHHbIn ypoBHKM). 11 knacc / nop
ped. A. b. XXmxyeHko. — M., 2020

[Ana npenogaBaTenem

1. O6 o6pasoBaHunm B Poccuiickon Pepepaunn: qeaepanbHblil 3aKOH OT
29.12.2012 Ne 273-®3 (B pefakunmn tegepanbHbixX 3aKkoHOB 0T 07.05.2013 Ne99-
@3, o1 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, ot 25.11.2013 Ne 317-®3, 03.02.2014 Ne 11-d3, ot 03.02.2014 Ne 15-P3,
o1 05.05.2014 Ne 84-®3, ot 27.05..2014 Ne 135-®3, ot 04.06.2014 No 148-d3,
C N3M., BHECeHHbIMU PefepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pep.
Ot 03.07.2016, ¢ nam. Ot 19.12.2016.)

2. Mpukasz MuHucTepcTBa 06pa3oBaHns M Haykn P® ot 17.05.2012 Ne 413 «O6
YTBEPXAEHUW (hefepanbHOro rocyfapcTBEHHOro o6pa3oBaTe/bHOro craHgapTa
cpeaHero (MofHOro) obulero o6pasoBaHms».

3. Mpuka3z MuHucTepcTBa 06pa3oBaHMa 1 Haykn PP ot 31.12.2015 Ne 1578

«O BHECEHMN U3MEHeHUI B deaepanbHbIil TOCYAapCTBEHHbI 06pa3oBaTe/bHbI
CTaHfapT cpegHero  ob6uwero o6pa3oBaHUsA, YTBEPXAEHHbIA  NPUKa3oM
MuHucTepcTBa 06pa3oBaHMA M Haykum Poccuiickoin depepauymm ot 17.05.2012
No413».

4. Tlucbmo [lenapTtameHTa rocyfapCTBEHHOW MOMUTUKKA B cepe NOATOTOBKM
pabounx kagpos u AMNO MwuHucTepcTBa 06pa3oBaHUA W Haykm P® ot
17.03.2015 Ne 06-259 «PekomeHpauun no opraHusalum MoayydeHUa cpepHero
obuiero o6pasoBaHus B npegena” 0CBOeHUs 06pa3oBaTe/ibHbIX MNPOrpaMm
CpefHero npogeccnoHanbHOro o6pas3oBaHUs Ha 6a3e OCHOBHOro o06uero
obpasoBaHMa C y4yeToM TpeboBaHW  (efepanbHbIX  FOCYAAPCTBEHHbIX
obpa3oBaTefibHbIX CTaHAAPTOB U MoyyYaemoil Npodeccun UAn cneumnanbHOCTY
CpefiHero npogeccnoHanbHOro 06pas3oBaHUs».

5.NMpumepHas oCHOBHas 06pasoBaTe/ibHas Mporpamma cpefgHero o6uiero
obpas3oBaHuA, 0fJ00peHHas peweHMeM (eaepasbHOro y4yebHO-MeTOLMYECKOrO
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06beAnHEHNss No o6uemMy obpasoBaHUO (NPOTOKON OT 28 utoHs 2016 r. Ne 2/
16-3).

6. bawmakos M. L. MaTemaTtuka: KH. 4na npenojasartens: MeToj, nocobve. —
M., 2018

7. bawmakos M. W., UbiraHos L. N. MeTognyeckoe nocobue and noaroToBKM
KE3. — M., 2019.

NHTepHeT-pecypcbl ;

1. www. fcior. edu. ru (MHpopmMaUNOHHbIE, TPEHUPOBOYHbIE U KOHTPO/IbHbIE
marepuanbl).

2. www. school-collection. edu. ru (EguMHaa konnekuunm LUGPOBbIX
o6paszoBaTtesibHbIX PeCypcoB).

ﬂOKyMeHT nognucaH 3J'|8KTpOHHOI7I nognucebro

Bnageneu: Wynbra Bnagumup AHatonbesny

LlOnKHOCTB: AUPEKTOP

Opranuszauus: FOCYAAPCTBEHHOE BIOPKETHOE NMPO®ECCUOHAIBHOE
OBPA3OBATEJIbHOE YYPEXAEHWE KPACHOLOAPCKOIO KPASA "AMLUEPOHCKUIA
TEXHWKYM ABTOMOBMWITbHOIO TPAHCIMOPTA U CEPBUCA"

WHH: 232500656409

CepuitHbiii Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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