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Paboyas nporpamma obmeobpasoBatenbHOI yueOHo# auctmmmaer OV [,
01  «Marematukay Npe/iHa3HaYeHa AL pealiM3alMu  OCHOBHOI
npogeccuonanbHoit nporpammer CITO ua 6aze ocHOBHOrO 06mIero obOpa3zoBaHus
¢ OTHOBPEMCHHBIM TOJIyYEHHEM CpeIHero obmiero obpazoBanus.
Pabouas mnporpamma obmeobpaszoBarenbHOl y4eOHOIH nucHUIMHEL
OY/in. 01 «Maremarukay paspabotaHa B cOOTBeTCTBHH ¢ PUMEpHOH
NporpaMMoOi  yueOHOH AMCHMITUIHHL] «Matematnka:  anrebpa u Havana
MaTeMaTH9eCKOro aHaJln3a; reoMeTPHs asrop: baiumakos M.JL., JOKTOp (H3HKO-
MATEMaTHYCCKMX  I€/larOTHYECKUX  Hayk, akazeMuk  PAO,  mpodeccop
(pekoMeH0BaHO DenepanbHbIM FOCYIapCTBEHHBIM ABTOHOMHBIM YUPEXKICHHEM «
De/lepanbHblii HHCTHTYT passutus oOpaszoBanus» (OIAY «DUPO»). TMpoTokon
Ne3 or 21 urons 2015 r. Peructpaumonnsiii HOMEDp penensuu 377 or 23 urons 2015
r. ®I'AY «®HUPOy). Ilporpamma paspaGorana c ydaetoM TtpeboBanuii OI'OC
cpeanero obmiero  obpazoBanms (YTBepxkzieHa npukazom MunucrepcTBa
obpazoanus u wHayku PD Ne 413 or 17.05.2012 r., 3aperucTpHpoBaHa
MunncreperBom IOctuimu PO No 24480 ot 07.06.2012 r.) u Tpe6oBanuii GIOC
CPE/IHEro Npo(ecCHOHANBHOr0 06pa3oBaHus 1o npodeccun 190629.08 Cnecaps
110 PEMOHTY CTPOUTENILHBIX MAIIUH (YTB. NPUKA30M MuHuCcTepeTBa 06pazoBanus
v Hayku P® Ne 699 or 02.08.2013 r. 3apETUCTPHPOBaHHOK  MuHHCTEpCTBOM
[Octummun PO Ne 29590 or 20.08. 2013 I.) YKpyNHEHHas rpyrmmna npodeccuii
23.00.00 TexHuKa M TeXHOJOrHK HAa3eMHOT0 TPaHCIOpTa.
Opranusanus-paspaGorumuk: FOCyNapcTBEHHOE OI0KETHOE MpodecCHOHATbHOE
obpasoBaTenbHOe yupesx eHue Kpacronapckoro kpas «ATIIEPOHCKHH TeXHHKYM
aBTOMOOMJIBHOTO TPaHCNOpTa U cepBuca» ( I'BITOY KK ATATC)
Paspaborunk: npenonasarens IBITOY KK ATATC Jenv Enena Xpucmuanosna
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MOACHUTEJIbHAA SATTNCKA

Pabouas nporpamma o06LUle06pa3oBaTe/lbHON Y4YebHOW AucUMNANHA
«MaTtemaTunka» ABMAETCA 4acTbld OCHOBHOW MNpogecCMOHanbHOW Mporpammbl
B cootBeTcTBMMN ¢ PIOC CIMO no npodeccun 23.01.08 Cnecapb N0 PeMOHTY
CTPOUTE/IbHbIX MaLLWH.

Paboyas nporpamma  paspabotaHa Ha OcHoBe Tpe6oBaHuin Proc
cpefHero obuwero obpasoBaHus, NPeAbABAAEMbIX K CTPYKTYpe, COAEPXKaHU0 U
pe3ynbTaTaM OCBOEHMSA YUYeb6HOW AUCUMNANHBLI «MaTemaTuKa», B COOTBETCTBUK
c PekoMeHpaumsiMu N0  OpraHuM3auMm  MNONyYeHUs  cpedHero  oobulero
obpa3oBaHMA B npejenax OCBOEHWSI 06pa3oBaTeflbHbIX MporpamMmm CpeaHero
npogeccnoHanbHOro obpasoBaHUst Ha 6a3e OCHOBHOroO 06Lero ob6pasoBaHUsA C
yyeToMm puMepHOn OCHOBHOW 06pa3oBaTe/lbHOM NporpaMmbl CPeaHero o6Lero
obpasoBaHus, 0f06PEHHON pelleHneM geaepanbHOro y4ebHO- METOANYECKOrO
00beNHEHNS N0 06LLEMY 06pa3oBaHMIO (MPOTOKO/ OT 28 utoHs 2016 r. Ne2/16-
3), MPUMepPHOI nporpammoin y4yebHOW AucumnamHbl «MaTemaTuka: anrebpa u
Hayana MaTemaTuyeckoro adHanusa; reomeTpus» aBTop bawmakos M.U.,
akageMnk PAO, AOKTOp (U3MKO- MaTeMaTUyecKuMX nefarormyeckmx Hayk,
npoteccop  (omobpeHa DPrAY «degepanbHblii  MHCTUTYT  Pa3BUTUS
obpasoBaHua», 2015 r.). *

CopepXaHue nporpamMmbl  «MaTemaTuka» HanpaBfeHO Ha  [JOCTUXEHWUE
cneayrounx Lenem:

e ob6ecneyeHne CcHOPMUPOBAHHOCTM  MNPEACTAB/EHUA O  COLUMaAsbHBbIX,
KY/NbTYPHbIX Y UICTOPUYECKUX (PaKTOpax CTAHOB/IEHUS MaTEMAaTUKMW;

e obecrevyeHne CHOPMUPOBAHHOCTU JIOFMYECKOr0, anropuTMUYECKOro U
MaTemMaTUyYecKoro MblLlL/IEHNS;

e obecneyeHne CHOPMUPOBAHHOCTM YMEHUW MPUMEHATHL MOMYYEHHbIe 3HAHUS
MNPV peLleHnn pasnnyHbIX 3ajad;

e obecneyeHne cHopmMMpPOBAHHOCTU MpPeACTaBfeHUA O MaTeMaTMKEe KaK 4vacTu
obLeyenoBevyecKon KynbTypbl, YHUBEPCAbHOM $3blKe HayKW, MO3BOMAIOLLEM
ONUCbIBaTb U N3y4aTb pPeasibHble NPOLECChl M SABMEHUS.

B nporpammy BKIOYEHO COfep)aHue, HarnpaB/leHHOE Ha (opMUpoBaHue Yy
CTY[IEHTOB KOMMEeTEeHUMA, HeOBXOANMbBIX AN KavyeCTBEHHOro ocsoeHus OMOIT
ClMNO Ha 6a3e OCHOBHOro o06uiero o6pasoBaHMA C MNOMyYEHWEM CpefHero
obulero obpasoBaHua; NporpaMmbl NOArOTOBKM KBaNM(ULUMPOBAHHbLIX Paboumnx.



OBbWAA XAPAKTEPNCTUNKA YUYEBHOWN ANCUNNNVNHDI
«MaTemaTuka»

MaTemaTnka SBNseTca  (PyHAameHTasnbHON  06uieobpa3oBaTe/ibHOM
AVNCUMNIINHOMN  CO  CNOXWBLUMMCA YCTOMYMBBLIM  COAEPXAHMEM UM 06LUMMK
TpeboBaHUAMU K NOATOTOBKE 00yYaloWMXCa, peannsytowmnx obpasoBaTesibHyo
nporpaMmmy cpeaHero o6uiero obpasoBaHua B npegenax ocsoeHuns OMOIM Cro
Ha 6a3e OCHOBHOro 06Lero obpasoBaHus.

O6wme Uenn n3yyvyeHMs maTeMaTUKM TPaAWLMOHHO peasin3yroTcs B 4YeTblpex
HanpasieHUsX:

1) obuee npeacTtaBneHne 06 naesx U MetTogax mateMaTuKu;

2) UHTeNNeKTyasrbHOe Pa3BUTKE,;

3) oBnageHne Heo6X0AMMbIMU KOHKPETHBIMU 3HAHVUAMMW U YMEHUAMU;

4) BocnuTaTeNlbHOE BO3[eNCTBME.

N3yyeHne maTeMaTUKM Kak npoduibHONn o06Lueobpa3oBaTelbHON YyUeOHOM
ANCUMNIINHDI,

yunTbiBatoLwen cneyndpuky ocsampaemblx CTygeHTamu npodeccuit CMO wunm
cneynansHocTtn CIO, obecneymBaeTcs:

* BbIGOPOM Pa3NINYHbIX MOAX0L0B K BBEEHNIO OCHOBHbIX MOHATUN;

* (bopmupoBaHMEM  CUCTEMbl 'y4eOHbIX  3afaHuii,  0b6ecrneymBaroLmX
3(h(PEKTUBHOE OCYLLECTB/IEHNE BblOPaHHbIX LeNeBblX YCTAHOBOK;

e oboralweHnemMm cnekTpa CTuaenh y4ebHON AeATeNIbHOCTM 3a CYET COrlacoBaHUs
C BeAyWMMU AeATeNIbHOCTHbIMU XapaKTepucTukamu Bbl6paHHOW npodeccumn /
cneymanbHOCTH.

MpotunbHas cocTaBnalOWas oTpaxaetca B TpeboBaHMAX K MOAFOTOBKE
00y4aro L MXcs B YaCTu:

e 00Wen cucTemMbl 3HaHWA: coaepXKaTebHble MPUMepbl  MCMONb30BaHUS
mMaTeMaTUYeCcKuUX naen n MeTofoB B NPOecCMOHaNbHON AeATeNbHOCTMH;

* YMEHWI: pasnnuue B YPOBHE TPebOBaHW K CNOXHOCTM MPUMEHSAEMbIX
anropnTmoB;

* MNPaKTUYECKOro MCMosib30BaHUS™ TMPUOBPETEHHLIX 3HAHWA WU YMEHWUNA:
NHAMBUAYAIbHOTO Y4eOGHOro onbiTa B MOCTPOEHUN MaTeMaTUYeCKUX MOAesNen,
BbINOJIHEHUN UCCNe0BaTeIbCKMUX MPOEKTOB.

Takum 06pa3om, peannsaums CopepXxaHusa yuyebHOW AUCUMMINHBI OPUEHTUPYET
Ha MPUOPUTETHYI PO/Nb MpoLeccyasibHbIX XapaKTepucTUK y4yebHON paboTsl,
3aBucAWMX OT npothunnsa npogecCMoHanbLHOro o6pas3oBaHUs, NoayvYeHUs onbiTa
MCNOMIb30BAHWA  MaTeEMaTUKNM B COAEPXKATENbHbIX U NPOMECcCMOHaNbHO



3HAYMMbIX ~ CUTyaumsax N0  CpaBHEHWO € (hOpManbHO-yPOBHEBLIMM
pe3ynbTaTUBHLIMU XapaKTepucTuKaMmm 00yUeHus.
CopgepXXaHume y4yebHOM AMCUMNAMHBLI  pa3paboTaHO B  COOTBETCTBUM C
OCHOBHbIMM cofiepXaTeNbHbIMWU NMHUAMUN 06YyYEeHNss MaTeMaTUKE:
e anrebpanyeckas NMHUA, BKKOYalOWas cUcTemMaTm3aumio CBEAEHWI O yucnax;
M3yyeHne HOBbIX M 06006LLEHME paHee M3Y4YeHHbIX onepayuii (Bo3BefeHME B
CTeneHb, W3BNEYEHME KOPHSA, florapuyMmpoBaHne, CUHYC, KOCUMHYC, TaHTEHC,
KOTaHreHC M 06paTHble K HUM); U3y4YeHMe HOBbIX BMUOB YMC/IOBbIX BbIpaXeHWUi
n (HopMyn; COBEPLUEHCTBOBAHME MNPAKTUYECKMX HABbIKOB W BbIYUCNTENbHON
KyNbTypbl, pacliMpeHne W COBepLUEHCTBOBaHMe anrebpanMyeckoro annapaTta,
C()OPMUPOBAHHOrO B OCHOBHOWM LUKO/ME, W €ro MPUMEHEHNEe K pPeLleHNto
mMaTeMaTMUYeCcKnX U NPUKNagHbIX 3agav;
* TeopeTWuKOo-PyHKUMOHANbHAsA /WHUS, BKAKYaKOLWaAs CcUcTeMaTu3auuio U
paclumpeHne CBefleHUA 0 (YHKUMAX, COBEPLUEHCTBOBaHWE TrpafuyecKnx
YMEHWIA; 3HAKOMCTBO C OCHOBHbIMW WAEAMM W MeToJaMW MaTemMaTUyecKoro
aHanuM3a B 06beme, MO3BONSAKOLWEM WCCNEL0BaTb 3/1eMEHTapHble (YHKLUN K
pewatb MpocTelline reomeTpuyeckue, (uandeckne u [pyrue npuknagHole
3afaum;
* IMHUSA YPABHEHWI 1 HEPABEHCTB, OCHOBaHHas Ha NOCTPOEHUU U UCCNeA0BaHUN
MaTeMaTU4yecKnX Mofesieil, nepecekarowascs ¢ anrebpanyecko n TeopeTuko-
(PYHKLUMOHANIbHOW NMHUAMU W BKAWYalOWas passuTve M COBEPLUEHCTBOBaHME
TEXHUKN  anrebpanyeckmx npeobpasoBaHW A0S PeLIEeHUs  ypaBHEHWIA,
HepaBeHCTB U CUCTeM; (OpMUPOBaHME CMOCOBHOCTU CTPOUTL M UCCefoBaThb
npocTelwmne MaTeMaTnyeckme Mogenu npu peleHnn NpuknagHblxX 3agad, 3agad
N3 CMEXHbIX U CneunanbHblX AUCUUNIINH;
* reoMeTpUYecKas fWHUS, BKAKOYaloLWas HarnsagHble nNpeacTaBfeHns o
MPOCTPAHCTBEHHbLIX (MUrypax W W3y4YeHWe WuX CBOWCTB, (HOpMUpPOBaHME U
pasBuTune NMPOCTPAHCTBEHHOIO BOOOpaXeHus, pasBuTue cnoco6os
reOMeTpUYeCcKMX W3MEPEHU, KOOPAUHATHOINO W BEKTOPHOrO MeTOAO0B [ANs
pelleHns MmaTeMaTMUYeCKMX U NPUKIagHbIX 3ajay;
e cTOXacTuyeckas MHUA, OCHOBaHHAas Ha pPa3BUTUM KOMOUHATOPHBLIX YMEHWA,
npegcTaBnieHNI 0 BEPOSATHOCTHO-CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX
OKpYy>KalLwero mmpa. *
B TemaTuyeckom nnaHe nporpaMmmbl y4eOHbI MaTepuan npeactasieH B popme
yepeaytollerocd  pasBepTbiBaHWS ~ OCHOBHbIX  COAEpPXATeNbHbIX  JIMHWUIA
(anrebpanyeckoil, TeOPETUKO-PYHKLUMOHANbHOW, YPaBHEHWA W HEPaBEHCTB,
reoMeTpnYecKon, CTOXACTMYECKOl), 4YTO MO3BOMSET TMOKO MCNOMb30BaTb WX
pacrnonoXXeHne W B3aMMOCBA3b, COCTaBNATb Pabounili KaneHAapHbI naaH, Mo-
pasHOMYy uepefysd y4debHble Tembl (rnaBbl Yy4yeOHMKA), Yy4uuUTbiBas MNpoPuUb
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npoeccrnoHanbHOro obpasoBaHua, crneunduky ocsamsaemoin npoeccumn Cro
nnu cneymanbHocTn CIO, rnybuHy n3yvyeHns matepuana, ypoBeHb NoAroTOBKU
CTYZIeHTOB MO NpeaMeTy.

TpeboBaHMa K pesynbTatam O0OyYeHUS MNPOABATCA B YPOBHE HaBbIKOB MO
peLLleHnto 3aay 1 OMnbITe CaMOCTOATENbHOW PaboThl.

N3yuyeHne ob6uieobpa3oBaTeibHOM Yy4yebHOW AucumniauHbl  «MaTeMaTukax»
3aBeplUaeTca  MojBefeHMeM WUTOroB B (hopMe 93K3aMeHa B pamKax
MPOMEXYTOYHON artTecTayun CTYAEHTOB B MNpoOLecce OCBOEHWS OCHOBHOWM
ornomn Crno c¢ nony4vyeHnmem cpeaHero ob6uero o6pasoBaHua (MMKPC,
Mncca). f

B pasgene nporpammbl «CogepxaHue Y4eOHOW AUCUMNANHBI» KYPCUBOM
Bblfie/leH MaTepuasn, KOTOpbIA NpY M3YyYeHUU MaTeMaTMKM KaK 6a30BON, Tak U
NPOMUILHON YY4EeOHON ANCUMNNINHBI, KOHTPO/O He MOANEXMWT.



MECTO YUEBHOW ANCUWNMNTNHBI B YYEBEHOM MJIAHE

YuyebHas AaucumnanHa «MartemaTuka»  SBASETCA  Y4YeOHbIM  MPeaMeToM
o6sa3aTe/lbHON nNpeAMeTHOMW o6nactn «MartemaTmka U WHGpopmatuka» Proc
cpeaHero o6uero obpasoBaHms.

B npodeccnoHanbHbiX 06pa3oBaTeflbHbIX OpraHuM3auusax, peanunsyrolmx
obpasoBaTte/lbHYIO nporpammy cpefgHero obuiero obpasoBaHus B npefenax
ocBoeHunsi OMOIM CIMNO Ha 6a3e OCHOBHOro 06Lero obpasoBaHUs, y4yebHas
avcumnnmHa «MaTematnka» M3y4vaeTcs B 06weobpasoBate/lbHOM  LMK/e
yyeb6Horo nnaHa ONMOIM ClO Ha (6a3e OCHOBHOro 06Lero o6pasoBaHUA C
nonyyeHnem cpegHero ob6uero obpasosaHus (MMKPC, MMCC3).

B yue6Hbix nnaHax TMMKPC, MMCC3 y4yebHasa gucumnnmHa «MatemaTmka»
BXOAUT B COCTaB 06uWKMX o06uweobpa3oBaTenbHbIX Y4YeOHbIX AUCLUNINH,
hopMupyembix K3 00653aTeNbHbLIX MpPeAMeTHbIX o6nacteir ®rOC cpeaHero
obuwiero o6pasoBaHus, ana npogeccuii CMO wunm cneymanbHocTer CI1O
COOTBETCTBYHLLEro Npodunsa npodeccnoHanbLHOro obpasoBaHus.



PE3Y/IbTATbl OCBOEHNA YYEBEHOW ANCLIUNJINHBI

OcBOeHMe cofepXXaHus yyebHOM aucumnanHbl «MaTemaTuka» obecreymBaeT
AOCTUXKEHNE CTyAeHTaMW Cneayoumnx pesynbTaToB:

* IMYHOCTHbIX:

- C(hOPMUPOBAHHOCTb MpPeACTaBNeHMIA O MaTeMaTUKe KakK YHMUBepCcaslbHOM Si3blKe
HayKWn, cpefAcTBe MOAENMPOBaHWUS SIBMIEHWA W MPOLECCOB, UAesX W MeTodax
mMaTeMaTuKu;

- MOHWMaHMe 3HAYMMOCTN MaTeMaTUKKN 415 HayYHO-TEXHUYECKOro nporpecca,
ChOPMMUPOBAHHOCTb OTHOLLEHMSA K MaTEMaTMKe Kak K YacTu 06LLeveoBevecKoim
KyNbTYpbl Yepe3 3HAaKOMCTBO C UCTOPUER pasBUTUA MaTeMaTUKK, 3BONIOLUEN
mMaTeMaTUUYeCKUX naen;

- pasBuTME JIOTMYECKOr0 MbIWIEHNSA, MPOCTPAHCTBEHHOIO BOOOpPaXeHMs,
aNropuTMUYECKOM  KyNbTypbl, KPUTUYHOCTM  MbILWLNEHUA  Ha  YPOBHE,
HeobxoAMmoM  Ans  6yayuwein nNpodeccUoHanbHON  AeATeNbHOCTU, AN
NpoAo/HKeHNs o6pasoBaHns U camoobpas3oBaHus;

- OBNajeHve MaTtemMaTU4yeCKUMM 3HAHUAMMU W YMEHUAMMU, HEoOXOAUMBbIMU B
MOBCEAHEBHOM  XXW3HW, A1  OCBOEHUA CMEXHbIX eCTeCTBEHHOHAay4HbIX
AUCUMMIUH - M AUCUMNAMH  NPOGeCCUOHANBHOTO  UMKNa, A18  NOoJy4YeHus
obpa3oBaHMA B 06nacTaX, He TpebywWMX Yrnyo6neHHONn MaTeMaTuyeckom
MOArOTOBKM;

- TOTOBHOCTb M CMNOCOBHOCTHL K 06pa3oBaHuMIo, B TOM Ymncie camoobpa3oBaHuio,
Ha MPOTSXKEHUM BCEM >XM3HW; CO3HATENbHOEe OTHOLUEHWE K HerpepbIBHOMY
06pa3oBaHMI0O KakK YC/IOBMIO YCMELWHON NpoecCnoHanbHONn M 06LEeCTBEHHOW
[eATeNbHOCTH;

- TOTOBHOCTb M CMOCO6GHOCTb K CaMOCTOATE/bHON TBOPYECKOI M OTBETCTBEHHOA
AeaTeNbHOCTU;

- TOTOBHOCTb K KOJ/IIEKTUBHOW paboTe, COTPYLHUYECTBY CO CBEPCTHUKaAMU B
obpa3oBaTe/ibHOW, OOLLEeCTBEHHO MOME3HON, Yy4yebHO-UCcCneaoBaTe/IbCKON,
MPOEKTHON W APYTruX BUAax AeATeNbHOCTH;

- OTHOLLIEHWNE K npotheccMoHaIbHON AeATeNlbHOCTM KakK BO3MOXHOCTU ydacTusi B
PELEHNN NNYHBLIX, OOLWECTBEHHbIX, FOCYAAapPCTBEHHbLIX, 06 EeHaLNOHANbHbIX
npob6nem;

e MeTanpegMeTHbIX:

-yMeHNe cCaMOoCTOATe/IbHO ONpeaensicb Lenu AesTeNbHOCTU U COCTaBNATb NaHbl
[eATeNbHOCTH; CaMOCTOATENIbHO  OCYLLeCTBAATb,  KOHTPOAMpOBaTb U
KOPPEKTMpOBaTb [AesATeNbHOCTb; MCMOMNb30BaTb BCE BO3MOXHbIE Pecypcbl Ans



[JOCTVDKEHUS MOCTaBfIeHHbIX LUeneln u peanusauuy nNnaHoB [eATeNbHOCTH;
BbIOUpaTh yCMeLwHble CTPATErMM B PA3/INYHBIX CUTYaLUAX;

-yMeHVe TMPOAYKTMBHO 06Warbcd W B3aMMOAeNCTBOBaTb B  Mpolecce
COBMECTHOW  [eATEeNbHOCTW, Y4YMTbIBATb MNO3ULMWM  OPYTUX  YYACTHUKOB
LEeATeNbHOCTH, 3PEKTUBHO paspeLllaTb KOH(PINKTI;

-BflafleHVe  HaBblKaMW  MO3HAaBaTeNbHOW, Yy4yebHO-uccnefoBaTe/IbCKON U
MPOEKTHON [eATeNbHOCTM, HaBblKaMU paspelleHus npob6siem; cnocobHOCTb U
rOTOBHOCTb K CaMOCTOATE/IbHOMY [MOUCKY MeTOLOB pPELUEHUS MPaKTUYEeCKUX
3afiay, NPUMEHEHUIO pa3INYHbIX METOAOB MO3HaHUS,

-fOTOBHOCTb M CMOCOBHOCTb K  CAMOCTOATE/IbHOW  MH(OPMaLNOHHO-
Mo3HaBaTe/IbHON  [eATefIbHOCTWU, BKIKOYAA YMeHWe OpPUEHTMPOBATbCA B
pas/INYHbIX  UCTOYHUKAX  WUH(oOpmaLMW,  KPUTMYECKM  OUEeHMBATL U
NHTEPNPETMPOBaTbL NH(OPMALMIO, NOMYYAEMYIO U3 Pa3/IMYHbIX NCTOYHUKOB,
-BNafieHne A3bIKOBbIMY CpPeAcTBaMW: YMEeHUe ACHO, IOTUYHO U TOYHO 13naratb
CBOI TOYKY 3pPEHUA, NCNONb30BaTb afieKBaTHbIe A3bIKOBbIe CPeACTBa;

-BflafleHne  HaBblkamW  MO3HAaBaTeNbHON  pediekCUnm  Kak  0CO3HAHUA
COBepLUaemMblX [eACTBUA U MBIC/IUTENIbHbIX MPOLECCOB, WX pPe3ynbTaToB W
OCHOBaHWW, rpaHnL, CBOEro 3HaHWA U He3HaHUA, HOBbIX MO3HaBaTe/bHbIX 3a4au
N CPELCTB A48 UX LOCTUMXKEHUS;

-Lle/IeyCTPEM/IEHHOCTb B NOUCKAX U MPUHATUM PELLEHUIA, CO06Pa3NTENbHOCTb U
WHTYNULUMSA, Pa3BUTOCTb MNPOCTPAHCTBEHHbIX MNpeAcTaB/ieHNn; CrnocobHOCTb
BOCNPUHMMATb KPacoTy M rapMOHUI0 MUPa;

* MpeLMEeTHbIX:

-C(hOpMUPOBAHHOCTb MNPEACTaB/NEHUA O MaTeMaTMKe KakK 4YacTu MMpPOBOi
KyNbTypbl W MeCTe MaTemMaTUKM 6 COBPeMeHHOWN LuuBUAM3aLmu, crnocobax
onvcaHusa ABMIEHWUIA peanbHOro MMpa Ha MaTemMaTUyYecKOM A3bIKE;

-BNnafileHne HaBblKaMK MCMO/b30BaHUA FOTOBbIX KOMMbIOTEPHBLIX MpOrpaMM npwu
peLleHnn 3ajad;

-CpOPMUPOBAHHOCTbL MpefCcTaBfieHUA 0 MaTemMaTUYecKUX MOHATUAX Kak
BaXHENLNX MaTeMaTUYECKMUX MOAeNAX, MO3BOMAKOLMX ONUCLIBATL U U3Yy4aTb
pasHble Mpoueccbl U fABMIEHUSA; MOHMMaHWEe BO3MOXXHOCTU aKCMOMaTU4ecKoro
MOCTPOEHUSA MaTeMaTUUYECKNX TeOPUiA;

-BNajieHne MeTofamu [OKa3aTe/IbCTB W afifOPUTMOB pELUeHUNs, YMEHUE WX
NMPUMeHATb, NPOBOAUTL A0Ka3aTe/lbHble PacCy>KAeHUsA B X0Ae peLleHuns 3afauy;
-BNajileHne  CTaHAapTHbIMKM  MpUMEeMamn  pelleHns  paunoHasibHbIX U
nppaunoHanbHbIX,  MOKa3aTeflbHbIX,  CTEMeHHbIX,  TPUTOHOMETPUYECKUX
YpaBHEHUIN N HEPABEHCTB, UX CUCTe\4; NCNOJb30BAHME TOTOBbLIX KOMMbIOTEPHbIX
nporpaMm, B TOM 4Yucfie 415 MOUCKA NYTU PelleHus U UNAKCTPaLun peLleHns
YPaBHEHUI N HepaBEHCTB;



-C(hOPMMPOBAHHOCTb npeacTaBieHW 06 OCHOBHbIX MNOHATUSAX
MaTeMaTMUecKoro aHanmsaa W (UX  CBOICTBax, BNafeHWE  YMEHUEM
XapaKTepu3oBaTh MOBeAeHWE (YHKLUWUIA, UCMONMb30BaHWE MOMYYEHHbIX 3HAHWI
LN OMUCAaHWS 1 aHaNM3a peasibHbIX 3aBUCUMOCTEN;

-BNafIeHNe OCHOBHbLIMW MOHATUAMW O MNOCKMX W MNPOCTPAHCTBEHHbIX
reoMeTpUYecknx QuUrypax, MX OCHOBHbIX CBOICTBAxX; CHHOPMUPOBAHHOCTb
YMEHMs1 pacrno3HaBaTb reoMeTpuyeckne QUrypbl Ha 4epTexax, Moaensx u B
peanbHOM MUpe; NPUMEHEHWE W3YUYEHHbIX CBOWCTB FeOMeTPUYECKUX uryp u
GopMyn Ans pelleHUss TreoMeTPpUMYecKMxX 3afad M 3afady C MpPaKTUYEeCKUM
COZIEPXKAHUEM;

-chOPMMPOBAHHOCTb MNPEACTABMEHUIA O nNpoLeccax U SBNEHUAX, WMELNX
BEPOATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peaslbHOM
MUPE, OCHOBHbIX MOHSATUAX 3/IEMEHTAPHOW TEOPMU BEPOSITHOCTEN; YMEHMIA
Haxo4MTb W OLEHMBATb BEPOSATHOCTU HACTYMMEHUS CO6GbLITUIA B MPOCTEMLLNX
MNPaKTUYECKNX CUTYaLMSX U OCHOBHbIE XapaKTEPUCTUKN CyYaliHbIX BENNUNH;

-BNafleHNe HaBblKaMW MCNONb30BaHUS TOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm npu
peLleHnn 3agau.



COJEPXXAHUWE YYEBHOW ANCUUMNNHBI

BBegeHue
MaTemaTnka B Hayke, TEXHUKE, 3KOHOMUKE, MH(OPMAaLMOHHBIX TEXHOOMMAX U
NPakTUYeCcKon AeATeNlbHOCTKW. Llenn v 3agadun n3yvyeHns mateMaTukm npu
ocBoeHumn npogeccuin CMO un cneynansHocTen Cr10O.
AJNCEBPA

Pa3BuMTKNe NOHATUA O YnChe.
Llenble 1 paymoHanbHble yncna. [encteutenbHble yncna. Mpubam>keHHole
BblunCneHNs. KOMMNNeKCHble yncna.

KopHu, cTeneHn nnorapumol
KopHu u cTeneHn. KOpHU HaTypanbHOM CTEMeHW M3 Yucia U MX CBOWMCTBA.
CTeneHNn C paumoHasbHbIMKM MNokasaTensamu, wux cBoicTea. CTeneHn ¢
AEeNCTBUTENbHLIMK NoKa3aTensMu. CBOWCTBA CTeNeHn C AeACTBUTENbHLIM
nokasaTenem.
Norapugm. Jlorapudgm uucna. OCHOBHOe norapnMuyeckoe TOXAECTBO.
[lecATUYHbIE N HaTypa/bHble norapumel. Npasuna 4eNCTBUIA ¢ norapumamu.
[Mepexof K HOBOMY OCHOBaHMUIO.
MNpeobpasoBaHume anrebpanyeckunx BbIpaXkeHUN. Mpeobpa3oBaHue
paunoHanbHbIX, nppaumoHanbHbIX CTENEHHbIX, nokasaTe/lbHbIX "
norapnMnUYecKnX BblipaXKeHUi.
MpakKTunyeckne 3aHATUA
ApupmeTnyeckme [eNCTBUA HaL YMCNaMU, HaxoXAeHue MPUBANKEHHbIX
3HAYEHWA  BEIMYUH U NOTPeLHOCTEX  BblYMCNeHU  (aBCONKOTHON 1
OTHOCWUTENIbHOI), CpaBHEHME YMNCNOBbIX BbIPaXXeHWMN.
BbluncneHne n cpaBHeHMe KOpHe. BbiNonHEHMe pacyeToB C pagukKanamu.

PeweHne  umppauuoHasbHbIX  YpaBHEHWA.  HaxoXpgeHue  3HaYeHWi
CTeneHei ¢  paumoHanbHbIMW  MNoKasaTensiMu.  CpaBHEHMEe  CTeneHen.
Mpeobpa3oBaHnA BbIPaXEHUA, COAepXKaLLMX cTeneHn. PelleHne nokasaTeslbHbIX
YpaBHeHWMN.

PelleHre NpuUKNagHbIX 3agad.

HaxoxjeHne 3HayeHM norapupma no npou3BOSIbHOMY OCHOBAHUIO.
Mepexon OT O4HOrO OCHOBaHWS K [ApYyromy. BbluucrieHMe W CcpaBHeHUe
norapu@mos. JlorapupmMmnpoBaHue 1 NOTEHUMPOBAHWE BbIPaXXEHWUIA.

MpnbaMXKeHHbIe BbIYUCIEHNA U PeLleHnsa NPUKNagHbIX 3afad.

PelwleHne norapuMmnUecknx ypasHeHuUN.

»
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OCHOBblI TPUTOHOMETPUWA
OCHOBHbIe MOHATUSA
PagnaHHaa mepa yrna. BpawarenoHoe gsuxxeHune. CUHYC, KOCUHYC,
TaHreHC N KOTaHIeHC ymcna.

OCHOBHble TPUTOHOMETPUYECKNE TOXKAeCTBA

dopmynbl  npusefeHUA. Dopmynbl  CMOXKeHUA. DopMynbl  YABOEHUA
dopMy/bl NONOBUHHOIO Yra.

MpeobpaszoBaHUs NPOCTENLLNX TPUTOHOMETPUYECKNX BblpPadKeHWUN
MpeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKUWIA B MpPOU3BEAEHME U
Npon3BefeHns B CyMMYy. Bbipa>keHWe TPUTOHOMeTpPUYECKUX (PYHKLMIA Yepes
TaHreHc NoNOBUHHOIO aprymeHTa.

TpUroHomMeTpuUYeCKMe ypaBHEHUS N HepaBeHCTBA

MpocTteiwmne TPUrOHOMETPUYECKME ypaBHEHUS. MpocTeiwne
TPUrOHOMETPUYECKME HepaBEHCTBA.

Ob6paTHble TPUTOHOMETPUYECKMNE (PYHKUMN. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

MpakKTunyeckne 3aHATUSA

PagnaHHbI MeTOf W3MepeHWs YrioB BpaleHWs U CBA3b C rpafyCcHOM
MepOW.

OCHOBHble TPUIOHOMETPUYECKME TOXAECTBA, (OPMY/bl  CMOXEHWS,
YABOEHUsA, npeobpa3oBaHMe CYMMbl TPUTOHOMETPUYECKUX  (DYHKUUIA B
npoussegeHne, npeobpasoBaHne NPOU3BELEHNA TPUTOHOMETPUYECKNX PYHKLMIA
B CymMmy. pocTeiine TpUroHoMeTpnuyecKne ypaBHeHUsI N HepaBeHCTBa.

O6paTHble TPUTOHOMeTpPUYECKNe (YHKLUN: apKCUMHYC, apKKOCUHYC,
apKTaHreHc.

OYHKLUWWN, X CBONCTBA U TPADUKN

dyHKUMKN. O6nactb onpefenieHNss U MHOXECTBO 3HAYeHWUI; rpaduk
(bYHKUMKW,  NOCTPOeHMe  rpauKoB  (PYHKUWMIA,  3afaHHbIX  Pa3/IMYHbIMM
cnocobamu.

CeoiictBa  (OyHKUMU.  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,
OrpaHNYeHHOCTb, MEPUOAMYHOCTbL. [MPOMEXyTKM BO3pacTaHMs W y6biBaHMS,
Hambonbllee W HaMMeHbllee 3Ha4yeHUsd, TOUYKU 3IKCTpemyMma. [paduyeckas
NHTepnpeTaumsa. Tpumepbl (QYHKUWOHANbHbLIX 3aBUCUMOCTEN B peanbHbIX
npoueccax v ABneHnsxX. ApugpmetTnyeckne onepaymum Hag GyHKUUSMMU.
CnoxHasa gpyHKumna (komnosnyms). NMoHATNEe 0 HeENPEePbIBHOCT U (PYHKLMN.
Ob6paTHble pyHKUMKN. Ob6nacTb onpefeneHns U 06nacTb 3Ha4YeHWA 06paTHON
(OyHKUMK. Fpadnk 06paTHON PYHKLUMAN.

\
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CTeneHHble, NOKasaTe/iIbHble, TIOrapnPMmUUecKmne N TPUroHOMETPUYECKNE
DYyHKUMWN.
O6paTHble TPUTOHOMETPUYECKNE DYHKLMN

OnpepfeneHns yHKUKUIA, X CBOMNCTBA M rpaduKu.

MpeobpasoBaHusa rpagumkos.( lMapaniefnbHbli  NepeHoc, CUMMETPUA
OTHOCUTENIbHO OCeil  KoopauMHaT M CUMMETPUA OTHOCUTENbHO  Hayana
KOOPAWHAT, CUMMETPUA OTHOCUTENbHO MPAMOA Yy = X, PacTsaXXeHue n cxaTtue
BAO/Ib OCEM KOOpAMHAT.

MpaKTnyeckne 3aHATUA

Mpumepbl 3aBUCUMOCTEN MeXAy MepeMeHHbIMWU B peasibHbIX npoLeccax
N3 CMEXHbIX AucumnaunH. OnpegeneHne ¢QYHKUWA. T1OCTpOeHWe W 4TeHue
rpaukoB  ¢yHKUMin. WccnepoBaHue — yHKuuK. CBOWCTBA  JIMHEMHOMN,
KBaApaTu4HOMN, KYCOYHO-/IMHENHOWN n  LPO6GHO-NNHEHOWA (hYHKL M.
HenpepbiBHble 1 nepuognyveckne @yHkumn. CBoKCTBA U TrpagMkKu CUHYCA,
KOCUHYyCa, TaHreHca W KoTaHreHca. O6paTHble (YHKUMM U UX TpaPukm.
O6paTHble  TpUroHomeTpuueckne  yHkumn. TpeobpasoBaHua  rpaguka
(yHKUMN. TapMoHUYeckune KonebaHua. MpuknagHble 3agayun.
lMokasaTenbHble, /IOrapuMuMyeckme, TPUTOHOMETPUYECKME YpPaBHEHUA U
HepaBeHCTBa.

HAYANTA MATEMATUNYECKOIO AHAJTN3A

MocnepgoBatenbHOCTU. Cnocobbl  3aflaHUs M CBOWCTBA  4YUC/IOBbIX

nocsefoBaTeNIbHOCTEMN.
MoHAaTuMe 0O npefene nocnefosaTencHocTU.  CyllecTBOBaHMe npegena
MOHOTOHHOM OrpaHuyeHHoMu nocnefoBaTeNbHOCTH. CyMMupoBaHue
nocnefosarte/sibHOCTeN. becKOHeYHO yb6biBaloLas reoMmeTpuyeckas nporpeccus
N ee cymMma.

MponssogHas. NMoOHATME O NPOM3BOAHON (YHKLUMUMK, ee TeoOMeTpUYecKuii
M (PU3NYECKUIA CMbIC. YpaBHEHMEe KacaTeNbHOW K rpauky ¢yHKLMN.
Mpon3BOAHbIE CYMMbl, PasHOCTW, *Npoun3BeAeHNsa, 4YacTHble. [1pon3BOAHbIe
OCHOBHbIX  3/IeMEHTapHbIX  (MYHKUMIA.  TpuMeHeHMe  NPOM3BOAHON K
nccnefoBaHnlo (YHKUMIA M NOCTPOEHUIO rpadmkoB. Mpon3BoAHble 06paTHOW
OYHKLMN 1 KOMNO3ULUU PYHKLMW.

Mpumepbl  MCNOMb30BAaHUA MPOU3BOAHOW [ANA  HaXOXAEHWS  Hauny4llero
pelleHna B NpuKIagHbliX 3agadyax. BTopasd npounsBogHas, ee reoMeTpuyeckuii un
(hM3MYECKNIA CMbICS.

HaxoxfeHvne CKOpoCcTn ans npouecca, 3afaHHOro gopmynon u rpamkom.

MepBoo6pasHaa M uMHTerpan. NMpumeHeHWe ONpefeneHHOro MHTerpana
A1 HAXOXAeHUs nnowann KpusonuHerHow Tpaneuun. dopmyna HboloTOHa—
Jlein6bHuua. MpumMepbl NPUMEHEHUSA MHTerpana B )M3nKe 1 reOMeTpun.



MpaKTunyeckne 3aHATUA

Yucnoeas nocnegoBaTenbHOCTb, CNOCOObI ee 3afaHus, BblUNCIEHUS
YneHoB nocnefgosatenbHoCTU. [pegen nocnegoBaTenlbHOCTU.  BecKoHeYHo
y6blBatoLLas reoMeTpruyeckas nporpeccus.

Mpoun3BoAHas: MexaHNYeCcKUi N reoMeTPUYECKMNA CMbIC MPOU3BOAHOIA.

YpaBHeHMe KacaTenbHol B( o6wem Buge. [MpaBuna wn  opmynsbl
avdgepeHumpoBaHus, Tabnumua MNPOM3BOAHbLIX  3/1EMEHTAPHbIX  (YHKLMWNA.
NccnegoBaHme  (OyHKUMM € MOMOLLbIO  MPOM3BOAHONM.  HaxoxpaeHue
HanbobLIEro, HaMMEHbLLEro 3Ha4YeHNS N IKCTPEMalbHbIX 3HAYEHU (DYHKLNN.

WNHTerpan 1 nepBoobGpasHasi. Teopema  HboTOHa—/leibHuMUA.
MprYMeHeHne NHTerpana K BblYUCAEHUIO (PU3NYECKUX BENNYNH U NNOLWALEN.

YPABHEHUWA N HEPABEHCTBA

YpaBHEHUA U CUCTEMbI YpaBHEHWI. PaunoHanbHble, nppaynoHasbHble,
nokasaTe/lbHble U TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUMNbHOCTb YPaBHEHWUIA, HEPABEHCTB, CUCTEM.

OCHOBHble MpUeMbl UX pelleHns (pasnoXKeHne Ha MHOXWUTENN, BBeAEHME
HOBbIX HEN3BECTHbIX, MOACTAaHOBKA, rpanuyeckuini MeTop).

HepaBeHcTBa. PauuoHanbHble, MppaunoHanbHble, MOKasaTe/bHble U
TPUrOHOMETpPUYECKNe HepaBeHCTBA. OCHOBHbIE MPUEMbI UX PeLLEeHNs.
Mcnonb3oBaHne CBOWCTB U rpauKoB (BYHKLUUA MPU PeLUEHUN YpaBHEHN
N HepaBeHCTB. MeTof4 wWHTepBasioB. M306paxeHne Ha KOOpAWHATHOW
MIIOCKOCTU MHOXEeCTBa pPeweHWiA YpaBHEHUA U HEpPaBeHCTB C [ABYMS
NMepemMeHHbIMU N X CUCTEM.

MNpuknagHble 3agayn

MprMeHeHMe MaTeMaTUYECKUX METOLOB A5 pelleHnsa cofepXaTenbHbIX
3afja4 M3 pasinyHbIX 061acTeil HAYKN U MPaKTUKMN.

NHTepnpeTauuns pesynbTaTa, yYeT peanbHblX OrpaHUyYeHuni.

MpaKTunyeckne 3aHATUA }

KopHu ypaBHeHWA. PaBHOCUNLHOCTb YypaBHeHWn. [1peobpa3oBaHue
YPaBHEHUN.

OCHOBHbIe NMpUeMbl pelleHns ypaBHeHWIA. PelleHne cUCTeM ypaBHEHUA.

Vicnonb3oBaHne CBOWCTB U rpaMKoB (DYHKUMIA ANS peLleHns ypaBHeHN
N HEPABEHCTB.



KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
SNeMeHTbl KOMOMHATOPUKHU

OCHOBHbIE MOHATMS KOMGMHATOPUKM. 3agaynm Ha MOACYET uucna
pasMeLleHnid, MepecTaHOBOK, COYeTaHWl. PelwleHue 3afad Ha nepe6op
BapnaHToB. ®dopmyna 6uHOMa “HbloToHa. CBoilcTBAa  6UHOMUHAMBHbIX
KoahuumeHTOB. TpeyronbHUK Mackans.

SNeMeHTbI Teopumn BepOﬂTHOCTeVI

Cob6biTME,  BEPOSTHOCTb  COGLITUS,  C/NOXEHME U YMHOXEHUe
BEPOSATHOCTEN. MOHATUE O He3aBUCUMOCT I COBLITWIA. [IUCKpeTHas cnyvaiHas
BE/INUMHA, 3aKOH ee pacnpefeneHns. Yucnosble XapakTepUCTUKU ANCKPETHOMN
CNy4yaiiHoi BeNNUMHbI. MOHATUWE 0 3aKOHE BONbLLNX YNCEN.

ANeMeHTbl MaTeEMATUYECKOW CTaTUCTUKN

MpeacTaBneHne faHHbIX (Tabauubl, gnarpaMmbl, rpagmkun), reHepanbHas
COBOKYMHOCTb, BblIOOpKa, cpedHee apudmeTunyeckoe, MefauaHa. [oHATHE O
3ajavyax MaTemMaTNYeCKON CTaTUCTUKN.

PelleHne npakTWYyeckux 3ajay C MNPUMEHEHWEM BEPOATHOCTHbIX
METOLO0B.

MpaKTun4yeckne 3aHATUA

NcTopusa pa3Butma KOMOMHATOPUKKU, TEOPUN BEPOSAITHOCTEN N CTATUCTUKU
M UX PONb B Pas/IMUHbIX Chepax 4esloBEHECKON XU3HedesATeNbHOCTU. paBuna
KOMOGUHATOpPUKN. PelleHne KOMOMHATOPHbLIX 3ajad. PasmelleHns, coyetaHua w
nepectaHoBKW. BWHOM HbIOTOHA W TpeyronbHUK [lackana. [lpuknagHble
3afauun.

Knaccuyeckoe onpefeneHne BEPOATHOCTM, CBOMCTBA BEPOATHOCTEWN,
TeopemMa 0 CyMMe BepOATHOCTeil. BbluncrieHne BepoATHOCTel. lMpuknagHble
3afilaun. MNMpeacTassieHMe YUCAOBLIX AaHHbIX. MpuKnagHble 3agaun.



TEOMETPUA
[MpsiMble 1 NJIOCKOCTU B NPOCTPAHCTBE

B3auMHOe  pacnofnoXeHue  ABYX  MNPSMbIX B MPOCTPaHCTBeE.
MapannefbHOCTb MPAMOM W NAOCKOCTW. [lapannenbHoOCTb  M/IOCKOCTEN.
MepneHAMKYNAPHOCTb MPAMOM M MIOCKOCTW. [leprneHAUKYNAp U HakIOHHas,
Yron wmexgy npsMOA M MJOCKOCTbIO. [ BYrpaHHbI yron. Yron wMexay
NA0CKOCTAMM. MepneHAnKYNAPHOCTb ABYX M/IOCKOCTEMN.

CeomeTpuyeckne  npeobpasoBaHMs  MPOCTPaHCTBA:  MapasinefibHblii
NnepeHoc, CUMMeTPUS OTHOCUTENLHO MIOCKOCTMN.

MapannenbHoe npoekTupoBaHue. lnowagb OPTOroHanbHON MPOEKLMN.
306paxeHne NPOCTPaAHCTBEHHbIX (UTYp.

MHororpaHHNKun

BepwuHbl, pebpa, rpaHu MHororpaHHuka. PassepTka. MHoOrorpaHHble

yrNbl. BbiNyKNble MHOTOrpaHHUkn. Teopema diinepa.
Mpu3ma. MpsmMas U HaknoHHas  npusma. lMpaBuibHas  Mpu3Ma.

Mapannenenuned. Ky6. j
Mupamnga. MNpaBunbHaa nupamuia. YcevyeHHaa nupamunga. Tetpasgp.
CummeTpun B Ky6e, B napansenenunee, B Npu3me 1 nupamuge.
CeyeHunsa Kyb6a, Npu3mMbl U NUpamMnisbl.
MpeacTaBfieHMe O TMpaBU/IbHLIX MHOrorpaHHuMKax (Tetpasgpe, Kyoe,

OKTasjpe, LOLeKaspe 1 nKocasspe).
Tena v NOBEPXHOCTU BpalleHusA

LIMAMHAP UM KOHYC. YceuyeHHbIli KoHyc. OCHOBaHWe, BbICOTa, GOKOBas
MOBEPXHOCTb,  OOpasyloulas, pa3BepTka. OCeBble CEUEHUS U CeUYeHUs,

napannesibHble 0CHOBAaHUIO.
LLiap n cthepa, nx ceveHns. KabatenoHasa naocKoCTb K ciepe.

3MepeHnss B reoMeTpum

O6beM U1 ero namepeHue. MuterpansHas opmyna obbema.
®dopmysbl 06beMa Kyba, NPAMOYTo/IbHOrO napannenenunesa, NPU3msl,
unnuHgpa. ®opmynbl o6bema nupamMmnibl U KoHyca. @opmysibl Naowaam
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MOBEPXHOCTEN LMUAMHAPA U KOHYca. ®DopMy/bl 06beMa Wapa v naowaam
chepol.

Mopo6ue Ten. OTHOLWEHNUSA NOWaAEe NOBEePXHOCTEN N 06bEMOB
NoAOGHbIX Ter.

KoopanHaTtbl 1 BEKTOPbI

MpaAmoyronbHas (f4eKkapToBa) CUCTEMa KOOPAWHAT B MPOCTPaHCTBE.
dopmyna pacCTOSHUA MeXy ABYMS, TOYKaMMW. Y paBHEHMSA Cthepbl, NNOCKOCTU 1
npsIMOiA.

BekTopbl. Moaynb BekTOopa. PaBeHCTBO BEKTOpPOB. C/OXeHWe BEKTOPOB.
YMHOXeHNe BeKTOopa Ha ymcno. Pa3noXxxeHne BeKTOpa MO HanpaBAeHUSIM. YTON
MeXxnay ABYMS BekTopamu. [poekuusi BeKTopa Ha ocb. KoopAuHaTbl BEKTOpa.
CKanspHoe nNpou3BefeHne BEKTOPOB.

Mcnonb3oBaHne KOOPAUHAT M BEKTOPOB MPU PELLEHWNM MATEMATUUYECKUX U
MPUKNaaHbIX 3a4au.

MpaKTunyeckne 3aHATUA

Mpr3HaKM B3aMMHOT0 PacrnofioXXeHUs NPAMbIX. YTON MexXay MpsMbIMU.
B3amMHOe pacnonoxeHue MpsIMbIX W NAockocTeid. [MMepneHAnKynap wu
HaKMOHHas K MIOCKOCTW. YTron Mexay npsamoi U NaoCKOCTbi. Teopembl O
B3aVMMHOM  PacrofioXeHWM npsAM6iA M nNnockocTu. Teopema O  Tpex
nepneHanKynspax.

Mpr3HaKy 1 CBOWCTBA MapanfiefibHbiX U NEPNEHANKYNAPHbIX MI0CKOCTEN.
PaccTosiHME OT TOYKM A0 M/IOCKOCTU, OT MPSIMOA A0 MNOCKOCTW, PacCTOsiHME
MeXAy MAOCKOCTAMM, MeXAy CKpelwMnBalwWmnmMmncs npsMbiMK,  Mexay
MPOU3BO/IbHbIMK (JMIypaMn B MPOCTPaHCTBE.

MapannensHoe MPOEKTUPOBaHME W ero CBOWCTBa. Teopema O nnouiagu
OpTOroOHanbHOM  MNPOEKUWM  MHOroyronbHuka. B3anmHOe  pacnonoXxeHwue
MPOCTPAHCTBEHHbIX UTYp.

Pa3nnyHble BWAbl MHOrorpaHHuMKoB. WX wu3obpaxeHus. CeuyeHuns,
pa3BepTKM MHOrorpaHHMKoB. [lnowagb NOBEPXHOCTW. Buabl CUMMETPUA B
npocTpaHcTBe. CUMMETPUSA Ten BpaWlEHMS U MHOFOrpaHHMKOB. BbluncneHue
nnowanen n o6bLEMOB.

BekTopbl. [eiicTBMS C BekTopamu. [ekapToBa CUCTeMa KOOPAUHAT B
MPOCTPaHCTBE.

YpaBHEHME OKPYXXHOCTW, cepbl, MNJAOCKOCTU. PaccTosHne Mexay
ToYyKamu. [leicTBMA C BEKTOpPamW, 3afaHHbIMW KoopAuHaTamu. CKanspHoe
nNpou3BefleHNe BEKTOPOB. BeKTOpHOe ypaBHeHMe MPAMOA W MNOCKOCTH.
icnonb3oBaHMe BEKTOPOB MpW A0Ka3aTeNlbCTBE TEOPEM CTEPEOMETPUMN.
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»

[ns BHeayAUTOPHbIX 3aHATWIA CTyfeHTaM Hapsay C pelleHueM 3agady U
BbIMOMHEHNS ~ MPaKTUYECKUX  3afaHWii  MOXHO  MNPEeAnoXutb  TeMmbl
nccnefoBaTeNbCKUX U pedepaTUBHbIX paboT, B KOTOPbIX BMECTO Cepuii
OTAENbHbIX MeNKMUX 3afa4 W YNPaKHEHU NpeanaratoTcs CHOXKETHbIE 3afaHus,
Tpebytolme ANUTENbHON paboThl B paMKaxX OfHO MaTeMaTU4YecKol CUTyauuu.
STN TeMbl MOTYT 6biTb KaK UHAMBUAYaNbHLIMY 33faHNUSIMU, TaK WU FPYMNOBbLIMM
AN COBMECTHOTO BbINO/THEHWUS UCCNEf0BaHNS.

}

MpuMepHble TeMbl pedepaToB (4OKIaL0B)

 HenpepbiBHbIE ApO6MK.

e [TpUMEHEHME CMOXHbIX NPOLLEHTOB B 9KOHOMUYECKMX pacyeTax.
« MapannensHoe NPoeKTUPOBaHMe.

 CpefiHVE 3HAUYEHMUS U UX NPUMEHEHMWE B CTATUCTUKE.
 BeKTOpHOe 3afaHne NPsiMbIX U NNOCKOCTEN B MPOCTPAHCTBE.
 CNOXEHNE rapMOHUYECKMX KONeBGaHWiA.

e [padiyeckoe pelleHne ypaBHeHU 1 HEPABEHCTB.

e MpaBuNbHbIE 1 NONYNPaBUIbHbIE MHOFOTPAHHUKW.

* KOHMYECKME CEUYEHMS U UX NPUMEHEHUE B TEXHUKE.

e MoHATME AnddepeHUnana n ero NPUNOXeHNS.

e CXeMbl MOBTOPHbIX UCMbITaHWIA BepHynu.

e ViccnefoBaHve YpaBHeHWIA U HEPABEHCTB C NMapaMeTpoM.

MpuMepHble TeMbl UCCNe0BATENIbCKUX MPOEKTOB
 HenpepbiBHbIE APO6MK.

e [IpUMEHEHMNE CNOXHbIX NPOLLEHTOB B 9KOHOMUYECKMX pacyeTax
e [pahnyeckoe peleHne ypaBHEHWUA U HEPABEHCTB.

e MoHATUE AnddepeHLmana n ero NPUIoXKEHNS.

e ViccneoBaHve YpaBHeHUIA U HEPABEHCTB C NMapaMeTpoM.
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|
TEMATUYECKOE MJTIAHNPOBAHUME YYEBEHOW ANCLIMVHBI
oyan. 01 «MaTtemaTuka»

Mpn  peanu3auum  cofdepxaHus  06LLeobpa3oBaTe/lbHON  y4yeOHOW
amcumninHel «MaTemaTuka» B npegenax ocsoeHusa ONOIM CMO Ha 6a3se
OCHOBHOTO0 06LWero obpasoBaHns ¢ NOMyYeHUEM cpefHero obuiero o6pasoBaHus
(MMAOKPC, TMNCC3) wmakcumanbHad YydyebHad Harpyska 06yuvarowmxcs
COCTaB/seT:

* no npogeccuam CIO TexHMUYeckoro npoguns - 421 4yac, U3 HUX ayanTopHas
(o6a3aTenbHas) Harpyska 06y4yarolmnXcs, BKAKOYas NPaKTUYECKMe 3aHATUA, —
285 yacoB; BHeayAUTOpHas caMocTosTeNbHas paboTa CTyAeHToB -136 4acos;

\ Mpothnnmn NPotheccnoHanbHOro
obpasoBaHus
Bupg yuebHoi paboTbl TexHu4eckuii, npogeccun CIMO
KonunuecTBo yacos BHeayauTop-
ayAUTOPHON Harpysku Has
AyANTOpPHbIe 3aHATUA. ayguTopHaa MNPaKTMHeECKne  camocTos
CopepxxaHue 0by4veHuns Harpyska na6opa¢opr|e TenbHada
3aHATUA paboTta
BeegeHune 4 0 4
Pa3BuTre NoHATUA O UnUcne 12 3 15
KopHu, cTteneHn v norapupmel 30 14 9
Mpamble 1 NIOCKOCTU B NPOCTPAHCTBE 24 1 6
Kom6uHaTtopuka 16 6 3
KoopauHaTbl 1 BEKTOpPbI 22 8 6
OCHOBbI TPUTrOHOMETPUYU 35 8 9
PYHKUUN 1 TpagmrKn ( 24 12 12
MHOrorpaHHKuN n Kpyrnble Tena 30 6 30
Hauana matemaTtnyeckoro aHanmsa 30 8 18
WHTerpan n ero npuMeHeHue 18 3 6
3NeMeHTbl TEOPUMN BEPOATHOCTEN U 16 3
mMaTeMaTUUYeCKOW CTaTUCTUKN
YpaBHeHUA 1 HepaBeHCTBa 24 2 9
NToro 285 84 136
BHeayguTopHaa camocToaTesibHasa paboTa
MoAroToBKa BbICTYM/IEHWUI MO 3afaHHbIM 136

TeMam, A0KNafoB, peepartos, 3cce,

WHAMBUAYANBHOIMO MPOeKTa C UCMO/b30BaHUEM

NH(OPMaLMOHHBIX TEXHONOTWIA 1 Ap.

MpomexyTouHasa aTTecTaumsa B Qopme sK3ameHa

Bcero 421
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XAPAKTEPUCTUKA OCHOBHbIX BMAOB YYEEHOW
OEATE/IBHOCTN CTYAEHTOB

CopepxxaHue 06yyeHuUs

BBefeHue

Pa3BuTue NOHATUSA O
yucre

KopHu, cTeneHu,
norapumbl

XapaKTepI/ICTI/IKa OCHOBHbIX BMNAOB
NEATeNIbHOCTN CTYAeHTOB (Ha ypoBHE y4ebHbIX
NENCTBWNIA)

O3Hakom/ieHMe C pofibl0 MaTeMaTUKWM B Hayke, TexXHUKe,
3KOHOMWUKe, NH(OPMALMOHHbIX TEXHONOrNAX 7
NPaKTUYECKON AeaTeIbHOCTHU.

O3HakomeHne C Lenamum 1 3agadyaMmn U3yyeHuUs maTtemMaTuKku
npu ocesoeHmn npodeccuin CIO 23.00.00 TexHuKa n
TEXHONIOTUA Ha3eMHOro TpaHcnopTta no npogeccun: 23.01.08
Cnecapb Mo pEMOHTY CTPOUTENbHbLIX MaLUMH.

AJIEBPA

BbinonHeHne apuPMeTUYeCKUX AeNCTBUIN Haf Ymcnamu,
coyeTas YCTHble U MUCbMEHHbIE NMPUEMbI.
HaxoxgaeHne NpuoanmKeHHbIX 3Ha4YeHWUA BEIMUUH U
MOrpPeLHOCTeN BblYNCAeHWI (a6CONOTHOM U OTHOCUTENLHOW)
CPaBHEHVE YUCNOBbIX BbIPaXEHWIA.
HaxoxzeHne oWNBOK B Npeobpa3oBaHUAX N BbIYUCNEHUAX
(0OTHOCKTCS KO BCEM MYHKTaM Mporpammbl)
O3HaKoM/eHne ¢ NOHATUEM KOPHSA N-i1 CTENEHU, CBONCTBAMMU
paguKanoB 1 NpaBuiaMu CPaBHEHUSA KOPHEN.
dopmynnpoBaHne onpepeneHns KOPHS U CBOWCTB KOPHENA.
BbluncneHne v cpaBHeEHME KOPHEN, BbINOJIHEHME NMPUKULKM
3HaYeHNs KOpHS.
Mpeo6pa3oBaHUe YNCNOBbIX U BYKBEHHbIX BbIPaXKEHMWIA,
cofepalinx pagukansi.
BbiNonHeHMe pacyeToB No popmMynam, Cogepxawum
paguKanbl, OCYLEeCTBNAS HEO6X0AUMble NOLCTAHOBKMU U
npeobpasoBaHus.
OnpegeneHne paBHOCWU/ILHOCTY BblIPaXXEHWI C pajuKanamu.
PelueHne nppaunoHanbHbIX YPpaBHEHNA.
O3HaKoM/eHne C NOHATUEM CTEMEeHU C AeNCTBUTE/IbHbIM
nokasatenem.
HaxoxaeHune 3HaueHNn CTeneHn, NCNONb3ya Npu
Heo6X0ANMOCTN UHCTPYMEHTa/IbHbIE CPeLCTBa.
3anuncbiBaHNe KOPHA N-i CTEMEHN B BUAE CTENeHU C APOOHbIM
nokasaresieM 1 HaobopoT.
dopmynupoBaHue CBONCTB CcTeneHel. BbluncneHne cTeneHei
C paunoHasbHbIM NoKa3saTesieM, BbIMOMHEHWE MPUKULKN
3HaYeHUA CTEMEHN, CPaBHEHWE CTeneHen.
MpeobpasoBaHne YACNOBbIX U BYKBEHHbIX BblPaXXeHNA,
cofepalinx cTeneHu, NpUMeHsAs CBOWCTBa. PelleHne
nokKasaTe/ibHbIX YPaBHEHUA.
O3HaKoMNeHMe C MPUMEHEHNEM KOPHER 1 CTeneHein npu
BbIYMC/IEHWUN CPEAHUX, AeIeHUN OTPe3Ka B «30/10TOM
ceyeHMmn». PelleHne NpuKNagHbIX 3a4ay Ha CNOXHbIe
NPOLEHTHI
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MNpeobpasoBaHne
anrebpanmyeckmnx
BblIpa>XeHWN

BbinonHeHne npeobpa3oBaHUn BbIpaXKEHWIA, NPUMEHEHME
(hopmyn, CBSA3aHHbLIX CO CBOMCTBAMMW CTENEHEN K
norapugmos.

OnpegeneHvie 06nacTn JONYCTUMbIX 3HAYEHU
norapnummnyeckoro BblpaxkeHus. Peliexue
norapuiMmyecknx ypaBHeHuU.

OCHOBblI TPUTOHOMETPUWU

OCHOBHble NOHATUA

OCHOBHbIe
TPUrOHOMETPUYECKME
TOXJecTBa
MNpeobpa3oBaHUA
NpPoCTENLINX
TPUTOHOMETPUYECKUX
BblIpa>XeHWN

MpocTeiune
TPUTOHOMETPUYECKNE
ypaBHeHUA ”
HepaBeHCTBa

ApPKCUHYC,
apKKOCUHYC,
apKTaHreHc ymncna

N3yyeHune pagnaHHOro MeToAa U3MEPEHUS YII0B BpaLLeHUS
NX CBSA3M C rpajycHoin mepoi. N3obpaxxeHune yrnos
BpaLLeHNs Ha OKPY>XHOCTW, COOTHECEHMWE BENIMUUHBI yrna C
ero pacrosioXXeHnem.

dopmynmpoBaHue onpeaeneHnii TPUroHOMETPUYECKUX
(hYHKLMIA ANna yrnoB NnoBOpoTa U OCTPbIX YI/0B
NPSMOYro/IbHOTO TPeYrofibHUKa 1 06bACHEHUE MX
B3aMMOCBSA3M.

MprMMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB A5
BbIYMCIEHNS 3HAYEHWIA TPUTOHOMETPUYECKMX (DYHKLMIA MO
OZIHOW M3 HKX.

3yyeHne OCHOBHbIX (hOPMY/T TPUTOHOMETPUN: POPMY/IbI
CNOXeHus, yBoeHns, npeobpasoBaHns CyMMbl
TPUTOHOMETPUYECKUX (DYHKLWIA B NPOU3BEAEHUNE 1
NPON3BeLEHNSA B CYMMY U NPUMEHEHWE NPU BbIYNCTIEHNN
3HaYeHUsA TPUTOHOMETPUYECKOT O BbIpaXeHUA U YNpoLLeHUs
ero.

O3HaKoM/eHne co CBOMCTBAMU CUMMETPUN TOYEK Ha
eANHNYHON OKPYXXHOCTU U NPUMEHEeHUe X 418 BblBOAA
hopmyn npuBeaeHmns

PelwleHune no gopMmynam v TPUrOHOMETPUYECKOMY KpPYyry
NPOCTENLWNX TPUTOHOMETPUYECKUX YPaBHEHWIA.
MprMeHeHne 06WMX MeTOL0B peLleHNs YpaBHEHWI
(npuBegeHne K NTMHEAHOMY, KBapaTHOMY, MeToj
pas3fioXXeHnsa Ha MHOXMWTENN, 3aMeHbI NepemMeHHOI) npu
peLweHnn TPUroHOMeTPUYECKUX YPaBHEHUI.

YMeHue oTMeYaTb Ha Kpyre pelleHns NpocTemmnx
TPUTOHOMETPUYECKNX HEPaBEHCTB.

O3HaKoMeHne ¢ NOHATMEM 06paTHbLIX TPUTOHOMETPUYECKUX
hYHKUMIA.

N3yyeHune onpeaeneHnii apKkCuHyca, apKKOCUHYcCa,
apKTaHreHca yucna, hopmynmpoBaHue nx, n3obpaxeHve Ha
eAVHUYHOWN OKPYXHOCTU, NPUMEHEHMNE MPU PELLEHUN
ypaBHeHWUIA

OYHKLUNN, UX CBOVNCTBA u rpadmnkm

DYHKUMWN. [TOHATUE O
HenpepbIBHOCTU

DYHKLUMN

O3HaKoM/eHne ¢ NOHATUEM MepeMeHHOM, NnpuMmepamu
3aBUCUMOCTEN MeXAY MepemMeHHbIMU.

O3HaKoM/eHne ¢ NOHATUEM rpadmka, onpejenieHne
MPUHAAIEXHOCTU TOUKM rpaduky yHKUnn. OnpegeneHme
no ¢opmyny npocTelillen 3aBUCMMOCTH, Buaa ee rpaduka.
BbipaxeHue no hopmye OLHOIN nepemMeHHONW Yepes Apyrue.
O3HakoM/IeHne ¢ onpegeneHnemM yHKUuKn, popmMmynnposaHue
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CsoiicTBa (hyHKUMNN.
Mpadnueckasn
MHTepnpeTauma.
Mpumepsbl
PYHKUMOHANbHbIX
3aBUCUMOCTEN B
peanbHbIX NpoLeccax u
ABJIEHNAX

Ob6paTHble PyHKLMN

CTeneHHble,
nokasaTe/ibHble,
norapumunyeckmne u
TPUTOHOMETPUYECKNE
DYHKUMWN.

O6paTHble
TPUTOHOMETPUYECKME

PYyHKUMN

ero.

HaxoxpaeHune o6nactv onpeaeneHns 1 061acTu 3HaYeHWIA
DYHKLNK

O3HakomMnéHune c npumepamu (DYHKUMOHaNbHbIX
3aBMCUMOCTE B peasibHbIX Mpoueccax W3  CMEeXHbIX
AUCLUNIINH.

O3HakOM/MIeHMe  C  [0Kas3aTe/ibHbIMW  PacCy>XAeHUAMMU
HEKOTOPbIX CBOWCTB JIMHENHOW W KBafpaTUYHON (YHKLWNA,
npoBefeHne WccnefoBaHUS NNHENHOM, KyCOYHO-TMHEHON,
JpOOGHO-NNHEHON N KBaApaTUYHON (YHKLUWIA, MOCTPOEHME
nX rpaukos. 1OCTpOeHWe M YTeHWe TpauKoB QYHKLWIA.
Wccneposanne yHKuumn. CocTaBneHue BMAOB (PYHKUWUIA NO
JAHHOMY  YCNOBMIO, pelleHWe 33aJay Ha 3KCTPEMYM.
BbinonHeHne npeobpa3oBaHnii rpadmka PyHKUUK

V3ydeHne noHATUA 06paTHON hyHKLMKU, onpejenieHne Buaa
1 NOCTpPOeHne rpauka 06paTHON PYHKLNUMN, HAXOXKAEHMNE ee
obnacTu onpefeneHns u obnacTu 3HadeHuii. lpumeHeHue
CBOMCTB (DYHKUMIA NpU UCCnefoBaHNUN YPaBHEHUI U peLLeHmnm
3aflay Ha aKkcTpeMyM. O3HaKOMJ/IeHWe C MOHATUMEM C/I0XKHOM
YyHKLMN

BbluncneHve 3Ha4eHNIM PYHKLUIA M0 3HAYEHUIO apryMeHTa.
OnpefeneHne MNOMOXeEHMA TOYKM Ha rpaguke no ee
KoopAnHaTaM 1 Hao60poT.

Vicnonb3oBaHne CBOWCTB YHKLMWIA NS CPAaBHEHWUS 3HAYEHWIA
CTerneHen n norapnugmos.

MMocTpoeHne rpakoB CTEMEHHbIX W OrapupMnYecKnx
(hYHKLMIA.

PewleHne nokasaTe/lbHbIX U NOrapuiMUYeCcKnUX ypaBHeHWU 1
HepaBeHCTB MO M3BECTHLIM anropuTMam.

O3HakoMneHne C MOHATUEM HenpepbiBHOW MNepuoLnYecKoid
hyHKUMK, (OpMYynMpoBaHUE CBOWCTB CMHYCa W KOCUHYCAa,
MOCTPOEHMNE X rpaKos.

O3HaKoM/eHNe C MOHATMEM rapMOHWYEeCKUX KonebaHuii u
npuMepamMn rapMOHUYECKUX KonebaHuii Ana  onucaHus
npoueccoB”™ gm3nke 1 Apyrnx o06nacTax 3HaHuUS.
O3HaKoM/ieHWe C MOHATMEM Pa3pbiBHON MEpPMOANYECKOIA
(yHKUMK,  (OpMYNMpOBaHUE  CBOWCTB  TaHreHca MU
KOTaHreHca, NoCTpPoeHne X rpauKos.

MprMMeHeHNe CBOWCTB (DYHKUMWI ANS CpaBHEHUSA 3HaveHui
TPUTOHOMETPUYECKUX (DYHKLMIA, peLeHuns
TPUTOHOMETPUYECKNX YPaBHEHWIA.

MocTpoeHne rpaukoB 06paTHLIX TPUrOHOMETPUYECKNX
(DYHKLMIA 1 onpeseneHne no rpamkam nx CBOWCTB.
BbinonHeHne npeobpasoBaHUs rpatkos

HAYAJTA MATEMATNYECKOI O AHAJTN3A

[MocnepoBaTenbHOCTH

O3HaKoMneHne ¢ NOHATWEM YMCNOBOW NOC/eA0BaTe/IbHOCTH,
cnocobamu ee 3afiaHns, BbIYUCIEHNAMMW €€ YNEeHOB.
O3HaKoMNieHMe € NOHATUEM Npefena nocnefoBaTenbHOCTW.
O3HaKOMNEeHMe C BbIYMCNEHNEM CYMMbl BGECKOHEYHOrO
YNCNOBOFO  psija Ha MNPMMEpPe  BbIYUCEHWUA  CYMMbl
6ecKkoHeYHb y6biBatoLLEl FeOMETPUYECKOW Nporpeccun.
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NMpoun3sBogHaa u ee
npUMeHeHne

MNepBoO6pasHasa u
NHTErpasn

PelleHne 3afad4 Ha nMNpuUMeHeHuWe  (OPMy/nbl  CyMMbI
6EeCKOHEYHO y6bliBatoLLEl FTEOMETPUYECKON NPOrpeccum
O3HaKOM/IeHME C NOHATUEM MPOU3BOLHOMN.

M3ydeHne ©n ¢GopmynMpoBaHMe ee MeXaHW4YecKoro mu
reoMeTpuyeckoro cCMbICNa, n3ydeHue anroputma
BbIYMC/IEHUA  MNPOW3BOAHOW Ha  MNpuUMepe  BbIYMCIEHUS
MFHOBEHHO  CKOPOCTM M YIN0BOro  KoahumumeHTa
KacaTe/IbHOWA.

CocTaB/fieHMe ypaBHeHUS KacaTe/lbHOW B 06LLeM BUJe.
YcBoeHue npasun AnddepeHUMpoBaHMS, Tabnuubl
NMPOW3BOAHbLIX 3MIEMEHTAPHbIX (YHKUWIA, NpUMeHeHue ans
AN depeHLMpoBaHNSA  (YHKUMWIA, COCTaB/IEHUA YpaBHEHUS
KacaTeNnbHOM.

N3yyeHne Teopem O CBA3M  CBOWCTB  (DYHKUMW W
NPOn3BOAHON, POPMYNNPOBKA UX.

MpoBefeHMe C MOMOLLbO  MPOM3BOAHON  MUCCef0BaHUSA
hyHKUMK, 3aaHHO (hOpMYOA.

YcTaHOBNEHME CBA3WM CBOWCTB (OYHKLUMW W MPOWU3BOAHONM NO
nX rpaukam.

MpMMeHeHNe MPOM3BOAHOW AN peweHus  3ajay  Ha
HaxoX/eHie HamboNblIero, HavMeHbLUIero 3HayeHWs U Ha
Hax0X/eHne aKCTpeMyma

O3HaKoM/eHne ¢ NOHATMEM MHTerpana u nepBoobpasHoii.
M3yyeHne npaBmna BblYMCAEHNS MepBOOOPa3HO 1M TEOpeEMbI
HbloTOHa— Jlein6HULA.

PelleHne 3afay Ha CBf3b NepBo0OpPa3HON M ee MPOU3BOLHON,
BblYMC/IEHMEe NepBO0OOPAa3HON ANA AaHHOW PYHKLUN.

PelleHne 3afjay Ha NPUMeHeHWe UHTerpana Ana BblUNC/IEHUS
(hr3MYeCKNX BENYUH 1 NaoLLagen

YPABHEHUA N HEPABEHCTBA

YpaBHeHUA U CUCTEMbI
ypaBHeHW I
HepaBeHcTBa U1
CUCTEeMbl HEPABEHCTB C
ABYMSA NepemMeHHbIMU

O3HakOM/IeHMe C MNPOCTEAWMMMN CBELEHUAMU O KOPHAX
anrebpanyecknx ypaBHEHWI, MOHATUAMMU  UCCEL0BAHMUSA
YPaBHEHWIA U CUCTEM YPaBHEHWIA.
N3yyeHne Teopun PaBHOCWUILHOCTW YpaBHEHUA U ee
npuMeHeHns. TMOBTOpPeHWe 3anucu pelweHns CcTaH4apTHbIX
ypaBHEHUA®, NpMeMoOB Mpeobpa30BaHUA YypaBHEHWA ANs
CBefeHMA K CTaHAapTHOMY ypaBHEHWIO.
PelleHne paunoHanbHbIX, UppaLMOHabHbIX, NOKa3aTe/bHbIX
M TPUTOHOMETPUYECKUX YPaBHEHWUIN 1 CUCTEM.
Mcnonb3oBaHue CBOMCTB U rpauKoB (YHKLMIA 415 peLleHuns
ypaBHeHWiA. T1OBTOpeHWE OCHOBHbIX MPUEMOB peLIeHns
CUCTEM.
PelleHne ypaBHEHMI C MNPUMEHEHUEM BCeX MPUEMOB
(pa3noXeHnsa Ha MHOXXUTENW, BBEAEHUS HOBbIX HEWM3BECTHbIX,
NoACTaHOBKM, rpanuyeckoro metoga).
PelleHNe CUCTEM YpaBHEHWA C MPUMEHEHUEM Pa3INYHbIX
Cnoco6oB..
O3HakoMNeHMe ¢ 06WMMN BONPOCaMUN pPeLLeHNs HepaBeHCTB
M WUCNONb30BaHWE CBOWCTB W rpauKoB QYHKUWA npwu
peLeHnn HepaBeHCTB.
PelleHne HepaBeHCTB M CUCTEM HEPaBEHCTB C MPUMEHEHMEM
pasfnYHbIA cNOCo6OB.
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MpumeHeHMe MaTeMaTUYeCKUX MeTOLOB [A/15  peLleHuns
cofepxaTenbHbIX 3ajay M3 pas3fiMyHbIX 06/1acTell Hayku U
npakTuKn. WHTepnpeTupoBaHWe pe3ynbTaToOB C  Y4eTOM
peanbHbIX OrpaHUYeHuni

3/IEMEHTbl KOMBWHATOPUKW, TEOPMWN BEPOATHOCTEN W

CTATUCTUKN
OCHOBHbIE MOHATUA
KOMOWUHaTOPUKN

ONeMeHTbl Teopun
BEpPOATHOCTEN

MpeacTaBneHue
AaHHbIX (Tabnuuybl,
anarpammbl, rpapukin)

[NpAMble 1 NI0CKOCTU
B MPOCTPaHCTBE

N3yyeHne npaBuna KOMOWHATOPUKA W TMPUMEHEHWe MNpu
peLeHnn KOMBMHATOPHbIX 3ajad.

PeweHne KOMOMHATOPHBLIX 3afay MeToZOM rMepebopa ¥ Mo
npaBuny YMHOXEHUS.

O3HakomneHue c NOHATUAMU KOMOWHATOPUKN:
pasMeLLeHnaMM, COYETaHMAMMU, nepecTaHOBKamu "
(hopmynammn gns ux BbIYUCIEHUS.

OO6bsCHEHME W NpUMeHeHUe (OopMyn [N BblYUCNEHUA
pasMelleHniA, MepecTaHOBOK W COYETAHU NpU pPeLleHnn
3ajau.

O3HakomneHne ¢ OMHOMOM HbHOTOHA W TPEYro/ibHUKOM
Mackans.

PelleHne nNpakTUYecKnx 3afay ¢ UCMonb30BaHUEM MOHATUN 1
npaBmn KOMOMHATOPUKM

N3yyeHne  Knaccuyeckoro  OnpefeneHns  BEPOATHOCTMH,
CBOWCTB BEPOATHOCTW, TEOPEMbI O CYMME BEPOATHOCTEN.
PaccmMOoTpeHVe  MPUMEPOB  BbIYUC/IEHUS  BEPOATHOCTEN.
PelleHune 3aa4 Ha BblYMUCNEHNE BEPOATHOCTEN COObITUIA
O3HakoMneHue C NpefcTaBNeHNEM YUCNOBbIX AaHHbIX U KX
XapakTepucTuKamm.

PelweHne npakTUYeckMx 3agady Ha 06paboTKy YMCNIOBbIX
[aHHbIX, BbIYUC/IEHNE UX XapaKTePUCTUK

TEOMETPUA

®opMynMpoBKa W MNpUBEAEHME [A0Ka3aTeNnbCTB MPU3HAKOB
B3aMMHOr0  pacrosiokKeHus  NpAMbIX U NJIOCKOCTEN.
Pacno3HaBaHMe Ha YepTexax U MOAeNaxX pasNuyHbIX Cny4vaes
B3aMMHOr0  pacrnofioXXeHus  MpAMbIX U MNJIOCKOCTeN,
aprymMeHTUpoBaHMe CBOUX CYXAEHWIA.

dopmynupoBaHue onpegeneHnii, MNPU3HAKOB W CBOWCTB
napanfieNbHbIX 7 nepneHanKynsapHbIX NNOCKOCTEN,
ABYTPAHHbIX Y TMHENHbIX Yr/0B.

BbiNnonHeHEe NOCTPOEHMSA YINI0B MEXAY NPAMbIMU, MPSMOWA 1
NMIOCKOCTbIO, MeXAy MNAOCKOCTAMM MO  ONUCaHUK 1
pacrno3HaBaHWe UX Ha MOAENSX.

MpUMEHEHME NPU3HAKOB M CBOWCTB PacronoXeHUs NpsamblxX
M NIOCKOCTEN NPW peLleHnmn 3a4ad.

N306paxkeHne Ha PUCYHKaxX U KOHCTPYMpPOBaHWE Ha MOAENsX
NepneHAnKYNapoB ¥ HAKNOHHBIX K MJ0CKOCTW, MpPSMbIX,
napanfiefibHbIX MOCKOCTeR, YrnoB Mexay npsamond K
NIOCKOCTbIO Y 060CHOBaHWE MOCTPOEHMS.

PelweHne 3afia4 Ha BbIYUCNEHUE TEOMETPUYECKUX BEIUUMH.
OnucbiBaHWe pPacCTOfHUA OT TOYKM [0 MIOCKOCTW, OT
NPsSIMOA [0 MAOCKOCTW, MeXAy NAOCKOCTAMU, Mexay
CKpewnBarLWmnumMmncs npsaMbiMK, MeXgy NpOU3BOMbHbIMM



MHoOrorpaHHUKHu

Tena v NOBEpPXHOCTU
BpaLleHusa

N3mepeHunsa B
reomMeTpuu

(hurypamMu B NMpOCTPaHCTBE.

dopmynupoBaHne ” [OKasblBaHWE OCHOBHbIX TeOpem O
paccToAHUsAX (TeOpeM CyLLecTBOBaHMSA, CBOMCTBA).
N300paxeHne Ha uYepTexax W MOLENAX pPacCTOfAHUA 1
060CHOBaHME CBOUX CYX[AeHWi. OnpefeneHne 1 BblYUCIEHNE
paccTosHMIA B NpoCcTpaHcTBe. MpuMeHeHre hopMyn 1 Teopem
nnaHUMeTpun Ans

peLleHnsa 3ajau.

O3HaKOMeHWe C NOHATMEM NapanieflbHoro NPoeKTMPoBaHUS
N ero csoincteamu. ®opMynnpoBaHuMe TeOpeMbl O MAOLWAaAN
OPTOrOHa/IbHOM MPOEKLUN MHOTOYTO/IbHUKA.

MpumeHeHne Teopuu AN 0O6OCHOBAHMUA MOCTPOEHUR K
BbIYNCNEHWNA.

AprymeHTMpoBaHMe  CBOUX  CYXAEHWA O  B3aMMHOM
pacnosiodXeHUy NPOCTPAHCTBEHHbIX QUryp

OnucaHune W XapakTepMcTuka  pasINyYHbIX BUOB
MHOrOrpaHHMKOB, Nepevync/ieHne X 3N1eMeHTOB U CBOMCTB.
N306pakeHne MHOrorpaHHMKOB W BbIMOHEHUE MOCTPOEHUS
Ha N306paXKeHNAX N MOLENAX MHOTOrPaHHWKOB.

BblunucneHve  NMHEWHbIX ~ 31EMEHTOB UM YrioB B
MPOCTPAHCTBEHHbIX  KOH(Urypauuax, aprymeHTUpoBaHue
CBOUX CYXX/EHWIA.

XapakTepuctnka U M300paKeHMe CeYeHus, pasBepTKu
MHOTFOrpaHHMKOB, BblYMNC/IEHWE NoWwajeil NOBEPXHOCTEN.
lMocTpoeHMe  MNPOCTEMWINX  CeyeHUid  Kyba, NpuU3Mbl,
nupamugbl.  pumeHeHne  (pakTOB U CBEAEHUIN U3
naaHUMeTpun.

O3HakoMneHne ¢ BuZaMuW CUMMETPUIA B MPOCTPAHCTBE,
thopMynmpoBaHue onpefeneHnii n cBOMCTB. XapaKTepucTmka
CUMMETPUIA TeN BpaLleHUs 1 MHOTOrpaHHWKOB.

MprMeHeHWe CBOMCTB CUMMETPUW MPU PeLleHnmn 3a4ad.
Mcnonb3oBaHMe Npuo6peTeHHbIX 3HAHUI A48 UccefoBaHus
N MOLENMPOBAHMNSA HECNOXHbIX 3afaud.

N306paxkeHne OCHOBHbIX MHOFOrpaHHUMKOB W BbINOJIHEHUE
PUCYHKOB MO YCNOBUAM 3ajay

O3HakoMNeHne C BUAamun Ten BpalieHud, popmynmpoBaHue
nX onpegeneHnii n CBOMCTB.

dopmynupoBaHne TeOPeEM O CEYEHUU Lapa MNAOCKOCTbI W
NMIOCKOCTK, KacaTenbHOM K cepe.

XapakTepucTuka u u3006paxeHnMe Ten  BpaleHus, KX
pa3BepTKU, CEYEHMS.

PelleHne 3afay Ha MOCTPOEHUE CEeYEHWN, BbIUUCIIEHWNE [/INH,
paccTosiHWiA, yrnos, nnouwaaen. MNpoBegeHne aoKasaTeNbHbIX
paccy)XXAeHuii Npy peleHnmn 3agau.

MprMMeHeHWe CBOWCTB CUMMETPUM NPU pelleHnn 3afjad Ha
Tena BpalleHus, KomouHaLluo Tes.

N306paxkeHne OCHOBHbIX KPYI/AbIX Tel W  BbIMOMHEHNE
PUCYHKa Mo YC/I0BUIO 3aaym

O3HakOMMeHMe C  MOHATMAMW  naowaan un  06beMa,
aKcMomMamu 1 CBOMNCTBaMW.

PelleHune 3aga4 Ha BblYMCeHME NaoLwafeil NAOCKNUX GuUryp c
NPUMEHEHNEM COOTBETCTBYHOLWMNX GopMyn u ¢akToB W3
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KoopagnHaTtbl U
BEKTOpPbI

naaHuMeTpuun.
N3yyeHne Teopem 0 BbIYUC/IEHUN 06beMOB
NMPOCTPAHCTBEHHbIX Tef, pelleHue 3ajay Ha MNpUMeHeHue
thopMyn BblYMCNEHNS 06 BEMOB.

N3yueHue (hopmyn ans BblYNCNEHUS nnowazen
NMOBEPXHOCTEN MHOTOrPaHHUKOB M Tes BpaLleHus.
O3HakOM/MIeHMe ¢ MEeTOAOM  BblYMC/IEHUSA  Mowasn
MOBEPXHOCTU C(epbl.

PelueHne 3agay Ha BblYUC/EHME MowWafed MOBEPXHOCTU
MPOCTPAHCTBEHHbIX Tes

O3HaKoM/IeHNE C MOHATMEM BeKTopa. M3ydeHue AeKapTOBOWA
CUCTEMbl KOOpPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE Mo
3aflaHHbIM KOOpAMHaTaM TOYEK W MIOCKOCTEN, HaxoxAeHue
KoopAauHaT ToyeK. HaxoxfeHuwe YypaBHEHUI OKPYXHOCTH,
cpepbl, TrPHOCKOCTU. BbluncneHne pacCTOAHUA  Mexay
TOYKaMW.

N3y4yeHne CBONCTB BEKTOPHbIX BEIMYMH, NPaBUA pPa3noXeHns
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBU/ HAX0XAEHUS
KOOpAWHAT BeKTOpa B MPOCTPaHCTBE, MpaBun [eNCTBUA C
BEKTOpamu, 3aflaHHbIMW KOOPAUHATaMMU.

MprMMeHeHNe Teopun Npu peleHUn 3afjay Ha LeilcTBusA C
BeKTOpamu.

N3yuyeHne cKansgpHOro nNpov3BefeHUs BEKTOPOB, BEKTOPHOI0
ypaBHeHUA NpPAMOA M NNOCKOCTU. MMpuMeHeHUe Teopumn npu
pelleHnn 3afay Ha AelcTBUSA C BEKTOpaMu, KOOPAWMHATHbIN
MeToA, NPUMeHeHVWe BEKTOPOB A1 BbIYUCNEHUS BENUYUH
YI/I0B ¥ pacCTOSHUIA.

O3HaKoM/IeHne ¢ AoKa3aTe/IbCTBaMN TeOPeM CTEPEOMETPUN O
B3aVMHOM  pPacroioXeHUM MNpAMbIX U MJIOCKOCTEN C
MCNOMb30BaHNMEM BEKTOPOB
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YYEBHO-METOQNYECKOE M MATEPUANTbHO-TEXHUNYECKOE
OBECMEYEHWE MPOrPAMMbI YYEEHOW ANCLUMAVHBI
«MaTtemaTnkKa»

OcBOeHMe  nporpamMmmbl  Yy4ebHOW  AMCUUNAMHBI «MaTemaTtunka»
npegnosaraet Haauume B NPogecCHOHaNbHON 06pa3oBaTe/lbHON opraHM3aumu,
peannsyloLlein obpasoBaTe/lbHY0 NporpaMmy cpefHero obuero o6pasoBaHusa B
npenenax ocsoeHuss OMOIM CIMO Ha 6a3e OCHOBHOrO 06LLEro 06pa3oBaHuUs,
yyebHOro KabuHeTa, B KOTOPOM MMeeTCA BO3MOXHOCTb 06ecneynTb
obyyvarowmmcs cBobofHbIA fOCTYyn B VIHTEpHET BO BpeMsA y4ebHOro 3aHATUA U
nepuog BHeYy4YeO6HON LeAaTeNIbHOCTH.

MomelwleHne  KabuHeTa [JO/MKHO  YAOBNETBOPATH TpeboBaHNAM
CaHuTapHo-anugeMmnonornyeckux npasun n HopmatmsoB (CaHlMuH 2.4.2 No
178-02) 1 6bITb OCHALLEHO TUNOBLIM 060PYAOBAHMEM, YKa3aHHbIM B HaCTOALWMX
TpeboBaHMAX, B TOM 4ucle CMNeunann3vpoBaHHON Y4yebHOW Mebenbo U
cpeAcTBaMy 06y4YeHUs, 4OCTATOUYHbIMUN ANS BbIMONHEHUS TPebOBaHUIN K YPOBHIO
MOArOTOBKM 006yyYaroLLnXcs.

B kKabuHeTe [O0/MKHO ObITb  MYynbTUMeAuiiHOe  06opyaoBaHue,
MOCpeacTBOM  KOTOPOro y4yaCTHMKM 06pas3oBaTe/lbHOro npouecca MOryT
npocMaTpmMBaTb BU3yasibHYl0 WH(oOpMauMio Mo MaTemaTuke, Cco3faBaTb
npeseHTauunn, Bmaeomarepuanbl, MHble JOKYMEHTBI.

B coctaB y4yebHO-METOAMYECKOr0O U  MaTepuasibHO-TEXHUYECKOro
obecneyeHns nporpammbl y4e6HON UCUNNINHBI «MaTemaTka» BXOAAT:

* MHOTO(PYHKLUMOHa/IbHbIN KOMMNEKC NpenojaBaTens;

* Harna4Hble nocobus (KOMNIeKTbl y4ebHbIX Tabnuy, niakaTos,

MOPTPETOB Bbl4AIOLLNXCA YYEHbIX-MaTeMaTUKOB U Ap.);

* NH(POPMALMOHHO-KOMMYHUKaTUBHbIE CPEACTBa;

* 3KpaHHO-3BYKOBble Nocobus;

*KOMMIEKT TEXHWYECKOW [OKYMeHTauuuM, B TOM 4ucC/le nacnopta Ha

cpeactea 00Yy4YeHMA, MHCTPYKUUM MO WX WUCMNONb30BAHUIO W TEXHUKe

6e3onacHoCTH;

* OUBGNNOTEYHbIN (hOoHA,.

B OM6NMOTEYHbIA (hOHA BXOAAT Y4YeOHUKU, Y4ebHO-MeToauYvecKune
komnnektol (YMK), o6ecneynBalowime o0oCBOEHMWe Y4YebHOW AUCLMMIVHBI
«MartemaTunka», PEeKOMeHAO0BaHHble WAW AO0MyLUleHHble ANS WUCMOMb30BaHUSA B
npoMeccroHabHbIX obpasoBartesibHbIX opraHusayusx, peann3yrLmx
obpasoBaTte/lbHYIO MporpamMmy cpegHero obuiero o6pasoBaHus B npefenax
ocBoeHust OMOI CMNO Ha 6a3e 0OCHOBHOrO 06LLEero 06pasoBaHuUs.
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BUGNNOTEUHbIA  (DOHA MOXeT OblTb  AOMONMHEH  3HUMKIONEAUAMY,
CMpPaBOYHMKAMM, HAy4yHOW, Hay4yHO-MONYNSAPHOW W ApPYroi nuTepaTypoil no
MaTemaTuke.

B npouecce 0CBOeHMS Nporpammbl y4e6HON ANCUUNANHBI «MaTeMaTuKa»
CTYZEHTbl AO/MKHbI MNOMYUYUTb BO3MOXHOCTb A0CTYNa K 3/IEKTPOHHbLIM YUYe6HbIM
MaTepuanam No MmaTeMaTuKe, UMEKLMMCS B CBOGOAHOM [A0CTyne B CeTM
NHTepHeT (3NEKTPOHHLIM KHMraMm, npakTUKymMam, TecTam, matepuanam EF3 u

Ap.)*
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npo. obpaszosaHua/ M. W. bawmakoB.- 8-e wu3g., ctep.-M.. M3gatenbckuii
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2. bawmakoB M. . MartemaTuka: 3afayHuK: Yy4yebHoe nocobue Ans
obpasoBaTefibHbIX YUpeXAeHWin Hay. U cpefHero npod. o6pasosaHus/ M. W.
BawMakoB.-3-e n3g., ctep.-M.: M3pgaTenbCkunin LeHTp «AKagemusa», 2018.-416 c.
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ob6pasoBaHune/ M.N. bawimakoB.- M.: N3gatenbCKNil LeHTP «AKagemus», 2018.-
272 c.
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npodeccrnoHanbHbIX obpasoBartesibHbIX opraHusayni, ocBamBarLLmx
npodeccun n cneymanbHocTn Cro.-M.,

4. bawmakoB M. W. Marematnka. COOpHUK 3afa4y  NPOQPUILHON
HanpaBneHHOCTU: Yy4eb6. [locobue p[nd CTyh. YupexpneHuin cpef. npod.
obpaszoBaHua. — M., 2019

5. Konmoropos A.H. n ap. Anrebpa n Hayana matemaTnyeckoro aHanmsa 10-11
Kn. - M.: lpocselieHne , 2019r.

6. Konsrnd KO.M., TkaueBa M. B., ®egnepoBa H. E. n gp. MaTtemaTunka: anrebpa
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[na npenogaBaTtenei
1 O6 o6pasoBaHuuM B Poccuitickon Pepepaumn: MeaepanbHblil 3aKOH OT
29.12.2012 Ne 273-®3 (B pegakumn thegepanbHbiX 3akoHoB 0T 07.05.2013 Ne99-
@3, 01 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 15-93,
oT 05.05.2014 Ne 84-®3, ot 27.05..2014 Ne 135-d3, o1 04.06.2014 Ne 148-P3,
C U3M., BHECEHHbIMWN PefepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pes.
OT1 03.07.2016, c n3m. OT 19.12.2016.)
2. Mpukasz MuHuctepcTea o06paszoBaHns U Haykm P® ot 17.05.2012 Ne 413 «0O6
YTBEPXAEHUN (PefepanbHOro rocyfapCTBeHHOro obpasoBaTe/lbHOro crtaHgapTa
cpeaHero (MosIHOro) o6uero o6pasoBaHUN».
3. Mpukaz MunHucTepcTBa 06pazoBaHna N Haykn P® ot 31.12.2015 Ne 1578
«O BHeCeHMM n3MeHeHu B PefepanbHblil rocyfapCTBEHHbIA 06pa3oBaTe/ibHbI
CTaHfapT cpefHero o6uwero o6pa3oBaHusA, YTBEPXAEHHbLIA  NPUKa3oM
MuHucTepcTBa 06pa3oBaHMa M Hayku Poccuiickon Pegepaumm ot 17.05.2012
Ne413».
4. TnceMo [lenapTtameHTa rocyfapCTBEHHOW MONUTUKU B cepe MOArOTOBKU
pabounx kagpos u AMNMNO MwuHucTepcTBa o06pa3oBaHMA M Haykm PP ot
17.03.2015 Ne 06-259 «PekomeHpaunu Mo opraHumsauum MNonyyYeHUs cpefHero
obuwiero o6bpasoBaHuMA B nNpefdenax OCBOEHMA 06pa3oBaTe/ibHbIX Mporpamm
CpefHero npo@eccmoHanbHOro o6pas3oBaHMA Ha 6a3e OCHOBHOrO 06LLero
obpa3oBaHMA C y4yeTOM TpeboBaHWA  (hefepanbHbIX  FOCYLaPCTBEHHbIX
obpasoBartesibHbIX CTaHAAPTOB M MOJIy4aeMon Mpogeccum UAn cneyuanbHOCTU
CpefiHero npogeccnoHanbHOro 06pa3oBaHu.
5. lMpumepHasa ocHOBHas o6pa3oBaTe/sibHasg nporpamMma cpegHero o6uiero
obpa3oBaHua, 0f006peHHas pelleHMeM (eaepanbHOro yyebHO-MeTOAUYECKOrO
06beauHeHNs o obwemy obpasoBaHuto (np. ot 28 noHa 2016 r. Ne 2/ 16-3).
6. bawmakoB M. . MaTemaTuka: KH. Ans npenog.. metoq. nocobue.-M.,2018
7. bawmakos M. T., UbiraHos L. N. MeTognyeckoe nocobue Ansd noAroToBKM
KEMS. — M., 2018.

NHTepHeT-pecypchl

1. www. fcior. edu. ru (MH(popMauNOHHbIE, TPEHUPOBOYHbIE U KOHTPO/bHbIE
mMaTepuanbl).

2. www. school-collection. edu. ru (EgunHaa konnekuyum LUGPOBbLIX
obpa3oBaTesibHbIX PECYpPCOB).
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