MWHUCTEPCTBO 06PasoBaHUA, HayKu W MOMOAEXHON NOAUTUKY
KpacHogapcKoro Kpas
CocyaapcTBeHHOe GH/KeTHOEe NpodeccroHanbHoe 06pa3oBaTe/lbHOe
yupexaeHue KpacHoaapckoro Kpas
« ANLWEPOHCKNI TEXHUKYM aBTOMOBWUILHOTO TPaHCMopTa 1 CepBuca»

PABOYAA NMPOIPAMMA

OBLLLEOBPA3OBATE/IBHOM YUYEBHOW ANCUMMAVHBLI OYAn. 01:

« MATEMATUKA»

nna npogeccun: 42.01.01 AreHT peKnaMHbI

2021



PACCMOTPEHO:
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PaccMoTpeHa

Ha 3aceflaHMM nefarormyeckoro coeeta
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Pabouass nporpamma o06uleobpa3oBaTe/ibHOM  Y4Y4e6HOW  AUCUUM/IUHBI
oyan. 01 «MaTemaTuka» npefHasHayeHa AN peanu3auum  OCHOBHOM
npoeccMoHanbHOM nporpaMmmbl  CIMNO Ha 6ase OCHOBHOro 06Lero
06pa3oBaHNsA C OAHOBPEMEHHBIM MOMYyYeHVEM CpefHero o6uiero obpasoBaHus.

Pabouass nporpamma 06Lle06pa3oBaTeqlbHOM Y4Y4ebHON ANMCUUNAUHBI
oyan. 01 «MaremaTmka» paspabotaHa B COOTBETCTBUM C MPUMEPHON
nporpaMmoin  y4yebHOM AMCUMNMIUHBLI «MaTemaTuKa: anrebpa v Havana
MaTeMaTM4ecKoro aHanusa;, reometpus»  aBTop: bawmakoB M.W., QoKTop
(h13MKO-MaTeEMATMUECKNX Mefarornyecknx Hayk, akagemumk PAO, npodeccop
(pekomeHpoBaHO PefepasnbHbIM TOCYAAPCTBEHHBIM aBTOHOMHbLIM YUpeXxaeHnem
« depepanbHbli  MHCTUTYT pa3BuTUS o6pasoBaHua» (PFrAY «DPUPO»).
MpoTtokon Ne3 oT 21 wmtona 2015 r. PerncrpaumoHHbIA HOMep peueH3nn 377 OT
23 wwona 2015 r. ®rAY «®UPO»). [lporpamma pa3paboTaHa C Y4eTOM
Tpe6oBaHut PrOC cpenHero obulero obpasoBaHus (YTBepXAeHa MNPUKa3oM
MuHuctepctBa o6pasoBaHus M Haykm Pd Ne 413 ot 17.05.2012 .,
3apeructpuposaHa MuHuctepctsom Koctuunm PP Ne 24480 ot 07.06.2012 r.) n
Tpe6oBaHuii PIrOC cpefHero npogeccUoHanbLHOro 06pasoBaHUsA No npoeccum
031601.01 AreHT peknamHbli (YTB. NMpuvKasoM MwuHUCTepCcTBa 06pa3oBaHUs U
Haykun P® Ne 658 ot 02.08.2013 r. (B pea. ot 09.04.2015 r. 3aperMcTpmpoBaHHOM
MwuHnuctepcteom  KOctuumm PP Ne 29518 ot 20.08. 2013r.) ykpynHeHHas
rpynna npodgeccui 42.00.00 CpefacTBa MaccoBOWM  MHGopMauum wu
NWH(OPMaLMOHHO- 6MBINOTEYHOE Aeno.

OpraHu3aymsa-paspaboTynk rocyaapcTBeHHoe O6HKeTHOe NpPogecCUoHanbHoe
obpasoBaTtenbHoe yupexaeHne KpacHO4apCcKoro Kpas «AnwepoHCKUIA TEXHUKYM
aBTOMO6MNbLHOro TpaHcnopTa u cepsuca» (FBMNOY KK ATATC)
Pa3paboTumnk: npenogasatens N6MNOY KK ATATC Oenb EneHa XpuctmnaHoBHa
PeueH3eHTbI:



PELLEH3NA

Ha pa6ouyto nporpammy no yye6Hoin aucumnanHe OY[An. 01 «MaTemaTwuka » no npogeccum
42.01.01 ATeHT peKnaMHbIN BbIMO/IHEHHYO  MpernojaBaTesniem AHIpPIOLLIKeBNY
TaTbsaHoOl HnkKonaesHoIA.

Pabouyas nporpamMmma paspaboTaHa Ha ocHoBe ®PeaepasbHOro rocyfapCTBeHHOro
obpa3oBaTeNnbHOro craHgapTa cpefHero npodgeccuoHansHoro obpasosaHus (ProC CIr1O) no
yKasaHHOI npogeccuu.

B pesynbTaTe nM3yyeHus NporpaMMHOro Martepuana obydarolimecs OBNaLeOT 3HaHWUAMU
N YMEHUAMMN M0 OCHOBHbLIM BOMpOCaMm:

- BbINOMHATb apumMe TUYECKNe AENCTBUSA Ha Yichamu

- HAX04MTb 3HAYEHUS KOPHS, CTENeHn, norapugma, TPUroHOMe T PUYECKUX BblparKeHWii

- BbINOMHATb NPeobpasoBaHmns Bbipa>KeHui

- BbIYUCNSATb 3HAYeHMe (DYHKUMM, CTPOUTH rpadnky N3yYeHHbIX yHKL M

- HAX04MTb NPOW3BOAHbIE 3IEMEHTapPHbIX YHKL I

- NCMONb30BaTb NPOWN3BOAHYIO ANSt U3YYEHWUSI CBOMCTB (DYHKLMIA 1 MOCTPOEHUS rpadpukoB

-pewwaTb paynoHanbHble, NOKas3aTeNbHble, NorapumMuyeckne, TPUroHOMe T pUYeckne
ypaBHEHNS

- pelwlaTb NPOCTelLLMe KOMOUHATOpPHbIE 3a4aun

- pewaTb NnaHUMeTpPUYeCKne v NpocTene CTepeoMeTprYECKme 3adaqn.

OugeHKa CTPYKTYpbl paboyeil nporpaMmbl (XapaKTepucTKa paszienos)
CTpykTypa paboueii nporpamMmMbl COOTBETCTBYET PEKOMEHAALMAM N0 pa3paboTKe Nporpamm
CMNO. [laHHas nporpamMmMa CoCTOUT U3 fIBeHaLa TN TEM.

OueHKa COOTBETCTBMA TeMaTUKM MpPaKTUYECKMX, N1abopaTopHbIX W KypCOBbIX paboT
TpeboBaHWAM MOALrOTOBKM BbIMYCKHUKA MO Mpodeccun (CneunanbHoOCTM) U COLAEPXKaHWUIo
paboyeii nporpammbl: TeMaTuKa KOHTPONbHbIX PaboT COOTBETCTBYeT TpeboBaHUAM
NOArOTOBKYM BbINYCKHMKA MO AaHHOW npodeccuu.

FA3bIK U CTU/b U3MTOXKEHUA, TEPMUHO/OTUA
A3bIK N CTUNb UN3NOXKEHWUA MOHATEH, NPOCT W [OCTYMNEH, TEepMWHONOrMs COOTBETCTBYET
NPMMePHOIA NporpamMmme 1 MeTOAMYECKUM PeKOMeHAaLMsM no paspaboTke nporpamm Cr1O.

COOTBETCTBME COAEPXaHMs paboyeid NporpamMmbl COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW, TEXHUKM 1 MPON3BOACTBA

Copep>kaHne paboueil nporpaMMbl COOTBETCTBYET YPOBHIO PasBUTUA HayKu, TEXHUKN U
npou3BoACcTBa.

PekomeHpgauUnmn, 3ameyvyaHus:

3aK/10YEHUE:

Pa6oyas nmporpamma no y4yeGHoi paucumnamHe OY[An. 01 «MaTemaTuka» MOXeT 6biTb
MCMONb30BaHa /19 06ecneYeHns 0OCHOBHOM (NpoctheccnoHanbHoIi) 06pasoBaTelbHOM NPOrpaMmbi

no npodeccun 42.01.01 AreHT peKsiaMHbll
PeueHseHT

yloY Ne //SXI .

MecTo paboTbl, AO/IKHOCTb ? ~ NINYHas noanuch (y
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PELIEH3VA

Ha pa6ouyto nporpamMmmy no yue6Hoii aucumnavHe OY[An. 01 «MaTemaTuka » no npogdeccum

42.01.01 ATeHT peKnamMHbIN BbIMO/IHEHHYO  MpenojaBaTesiem AHLPIOLLIKEBNY
TaTbsHON HUKONaeBHOW.

Pabouass nporpamma pa3paboTaHa Ha OcHOBe ®PefepanbHOr0 rocyAapCTBEHHOr0O
0bpa3oBaTeNbHOro CraHAapTa cpefHero npogeccrnoHanbHoro obpasosaHus (ProC CIriO) no
yKa3aHHOI npodeccun.

B pesynbTate m3y4yeHWs NporpaMMHOro marepuana obydarolimecs OBfafetoT 3HaHUAMM
1 YMEHUAMU MO OCHOBHbLIM BOMpPOCaM:

- BbINONHATb apuhMeTUYecKne AeiicTBUA Haf YMciaMm

- HAXOAWUTb 3HAYEHMS KOPHS, CTENeHu, norapuma, TPUroHOMeTPUUYECKUX BbIpaXKeHMWii

- BbINONHATb NpeobpasoBaHNs BbIpa>KeHwi

- BbIYUCNATb 3HAYEHUe (PYHKUMW, CTPOUTb rpauky N3yYeHHbIX (OYHKLNIA

- HAXOANTb NPOU3BOLHbIE 3NEMEHTapHbIX YHKL N

- MCMOMb30BaTb NPOU3BOLHYIO AN U3YYeHUS CBOMCTB (DYHKLMIA U NOCTPOEHNUS rpatrKoB

-pellaTb paunoHanbHble, NokasaTeNbHble, NorapuMmyeckne, TPUTOHOMETPUYECKME
ypaBHeHUs

- pewaTb NpocTeNnwmne KOMGMHATOPHbIE 3a4aum

- pewaTb NAaHUMeTPUYECKMe 1 NPoCTelilne cTepeoMeTpUYecKue 3aLaum.

OugeHKa CTpYKTYypbl paboyeli nporpaMMbl (XapakTepucTrKa pa3fenos)
CTpykTypapaboueil nporpaMmMbl COOTBETCTBYeT PEKOMeHAALMAM No pa3paboTKe nporpamm
CIMO. faHHasa nporpaMmma COCTOMT M3 ABeHaAUA TN TeEM.

OueHKa COOTBETCTBMA TeMaTMKM MPaKTUYECKMX, N1abopaToOpHbIX W KypCOBbIX paboT
TpeboBaHWAM MOALrOTOBKM BbIMYCKHMKA MO npodeccun (CneumanbHOCTM) U COLEPXKaHUIo
paboueil nporpaMmbl: TeMaTWKa KOHTPONbHbIX PaboT CcOOTBeTCTBYeT TpebOBaHUAM
NOArOTOBKYM BbINYCKHMKA MO AaHHOV npodeccuu.

A3bIK 1 CTUMIb U3NTOXKEHUSA, TEPMUHONOMUNA
A3bIK U CTWUIb W3N0XKEHUA MOHATEH, NPOCT W AOCTYNEeH, TEepPMUHONOTUA COOTBETCTBYET
NPYMEpPHOIA NporpaMme 1 MeTOANYECKUM peKOMeHaaLmam no paspaboTke nporpamm CrlO.

CoOTBETCTBME COAEpPXKaHMS paboyeli Nporpammbl COBPEMEHHOMY YPOBHIO pPa3BUTUS
HayKWu, TEXHUKN 1 NPON3BO/ACTBA
Copep>kaHue paboueil nporpaMMbl COOTBETCTBYET YPOBHIO PasBUTUA HayKu, TEXHUKN U
npou3BoACTBa.

PekomMeHpaLmMn, 3ameyaHuns:

3aK/Il0YeHMe:

Paboyass nporpamma Mo y4yebHon aucuunamHe OY[An. 01 «MaTemaTuka» MOXET OblTb
1crnonb3oBaHa A1s obecnevyeHns OCHOBHOM (MpoeccMoHaibHOM) 06pa3oBaTe/lbHOM NPOrpaMmbl

no npocgeccun 42.01.01 AreHT peKaMHbIN "
PeLleH3eHT —
LLin 7? 67 C/l
MecTo paﬁOTbI, AOJ/HKHOCTb \"2 JIn4yHas noannchb
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1. MOACHWUTEJ/IbHAA 3ATINCKA

Pabouass nporpamma o06uieo6pa3oBaTelbHON YyuyebHOMW AucuunanHa «MaTtematmka »
SBNIAETCA 4aCTbl0 OCHOBHOW Npo(CcCUOHaNbHOMW nporpamMmmbl B cooTBeTcTBMM ¢ PIOC
CMO no npotheccun 42.01.01 AreHT peknamMHbIi
Pabouyass nporpamma pas3pabotaHa Ha ocHoBe Tpeb6oBaHui P®PrOC cpenHero obuiero
obpas3oBaHua, NpeabABNsAEMbIX K CTPYKTYpe, COAEPXaHUK W pe3ynbTataMm OCBOEHUS
yyebHOM aucuMnamMHbl «MaTeMaTuka», B COOTBETCTBMM C PekomeHgauuamu no
opraHusayMm nonyyvyeHus cpegHero obuiero obpasoBaHWs B npefeniax OCBOEHUS
obpasoBaTe/ibHbIX Mporpamm cpefHero npogeccroHanbHOro o6pasoBaHnss Ha 6ase
OCHOBHOro o6uwero o6pasoBaHns ¢ y4eToM TpeboBaHUN edepanbHbIX FOCYAapCTBEHHbIX
obpasoBaTte/ibHbIX CTaHAAPTOB W MOJly4yaeMoun npodeccum cpegHero npogecCUoHanbHOro
obpasoBaHua (nMucbMo [enapTaMeHTa rocyfapCTBEHHOW MOMUTUKN B Chepe MOArOTOBKM
pabounx kagpos u AMNO MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), npumepHOM
nporpammon y4dyebHOW gucumnianHel «MatemaTuka » asTop: bawmakos M.W., akageMuk
PAO, AoKTOp (hM3MKO-MaTeMaTUUYECKUX Mefarormyeckux Hayk, npodeccop (ogobpeHa
ATAY «DefiepanbHbli MHCTUTYT pa3BUTUA o0b6pa3oBaHus», 2015 r.) .
CofepxxaHue nporpaMmmbl «MaTemaTnKa» Hanpas/fieHO Ha AOCTMXKEHME CNefyoLimx
Lenen:
e 0becneyeHne CHOPMUPOBAHHOCTI NPeACTaBNEHUIA O COLMaNbHbIX, KYNbTYPHbIX U
NCTOPUYECKMX (PaKTOpaxX CTaHOB/IEHUA MaTEMATUKW;
» obecneyeHne CHOPMUPOBAHHOCTU NOTUYECKOT0, a/ITOPUTMUYECKOTO Y MaTeMaTn4yeckoro
MblLLIEHNS;
o obecnevyeHne CHOPMUPOBAHHOCTU YMEHWUIA MNPUMEHSATb MONYYEHHbIE 3HAHUS MpK
peLleHnn pasnnyHbIX 3ajay;
e obecrneyeHne CcHOPMUPOBAHHOCTM MNPeACTaB/IEHNA O MaTemMaTMKe KakK 4acTu
00LLeYenoBeYeCcKOn KynbTypbl, YHUBEPCASIbHOM A3blKe HayKW, NO3BONSIOLWEM OMNUCLIBATb
N n3y4yatb peasibHble MPOLECCHl N ABMIEHNS.
j nporpammMy BK/HOYEHO COflepXKaHue, HanpasieHHOe Ha (DOpMUpPOBaHME Y CTYAEHTOB
KOMMETEeHUMIA, Heo6XOAUMBbIX ANS KayecTBeHHOro ocsoeHusa ONMOM CMO Ha 6ase
OCHOBHOro o06uero o6pasoBaHMA C MONYyYeHUEM cpefHero obuwero o6pasoBaHuUs;
nporpamMmmbl NOArOTOBKM KBaIMPULMUPOBAHHBIX paboyumx

2. OBWAA XAPAKTEPUCTUKA YUEBEHOW ANCLUVMNJINHBI

« MATEMATUMKA »

MaTemaTuka sBnseTca yHaamMeHTanbHOW 06weobpa3oBaTe/lbHON AUCLUUNINHOW CO
CNOXMBLUIMMCA YCTONYMBLIM COLEPXaHMEM U 06WMMKU TpeboBaHMAMU K MOATOTOBKe
obyyvawlmnxcs, peannsylowmnx obpasoBaTeNibHYK NporpamMMmy  cpefHero  oobuero
obpasoBaHMa B npegenax ocsoeHnss ONMOIM CMNO Ha 6a3e OCHOBHOrO 06WEro
o6pa3oBaHus.
O6wumne uUenn M3ydYeHUs MaTeMaTUKM  TPagULMOHHO  peanin3yroTca B YeTblpex
HanpaB/ieHUAX:



1) o6uiee npeacTaBneHne 06 NAesxX U MeToaax MaTeMaTUKK;

2) UHTeNNeKTyanbHOe pa3BUTUE;

3) oBnageHne HeobXo4MMbIMU KOHKPETHBLIMWU 3HAHUSIMU U YMEHUAMN;

4) BocnuTaTenbHOe BO3feNCTBMeE.

M3yyeHne maTemMaTKM KakK NpounibHON 06LLe06pa3oBaTelbHON Y4eOHOW ANCLMM/INHBI,
yUnTbIBaKO LN cneympunky 0CBaMBaeMblIX CTyfeHTamu npogeccuii cno
obecrneymBaeTcs:

* BbIOOPOM pa3/IMYHbIX NOAXOA0B K BBEAEHNO OCHOBHbIX MOHATUIA;

e (hOpMUPOBAHMEM CUCTEMbl Y4ebHbIX 3afaHuii, obecneynmBarOWUX 3IPHEKTUBHOE
OCYLLeCTB/IEHNE BbIOPaHHbIX LeNeBbIX YCTaHOBOK;

e oboraujeHMem CrekTpa CTUeid Yy4yebHON AeATENbHOCTM 3a CYeT COrnacoBaHus C
BeAyLLMMMN 0eATEIbHOCTHLIMW XapaKTepUCTUKaMmn BbIGpaHHON npodeccum.

MpogmnbHas cocTaBnaLLaA OTpaXKaeTcsa B Tpe6oBaHMAX K NOATOTOBKE 06yyatoLmnxcs

B 4acTu:

* 06LLEN CUCTEMbI 3HAHWIA: COoAepXKaTefibHble NPUMepPbl UCMOb30BaHUS MaTeMaTUYeCKuX
"'nert 1 MeTo0B B NPO(eCcCUOHaNbHON AeATENbHOCTH;

* YMEHWIA: pa3inume B ypoBHE TpebOBaHWIA K CNOXHOCTM NPUMEHSAEMbIX anropuTMOB;

* NPAKTUYECKOro MCNOMb30BaHNA NMPUOBGPETEHHbLIX 3HAHWUIA U YMEHUIA: UHANBUAYANIbHOTO
y4yeOGHOro  OMblTa B MOCTPOEHUM  MaTeMaTUYeCKUX  MOfenei,  BbIMOSHEHWN
nccnefoBaTe/lbCKMX NPOEKTOB.

Takum 06pa3oM, peann3aumns cogepXXaHus y4ebHoW ANCUUNANHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJb NPOLECCYaibHbIX XapaKTePUCTMK Y4e6HOIN paboThbl, 3aBUCALWMX OT
npound  NpogecCMOHaNbLHOro 06pa3oBaHWMs, MONYYEHUs  OMblTa  MCMNOJb30BaHUA
mMaTeMaTUKM B COAepXaTeNlbHbIX W NPOMECcCMOHaNbHO 3HAYMMbIX CUTyaumax Mo
CpaBHEHUIO C POPManbHO-YPOBHEBLIMUN Pe3y/bTaTUBHbIMK XapaKTepucTuKamm 06yUeHus.
CofepxaHue y4yebHOW AUCUMNINHBLI pa3paboTaHO B COOTBETCTBMM C OCHOBHbLIMMW
cofiep>aTeNlbHbIMU NMHUAMU 00YYEHUS MaTeMaTUKe:

X)anrebpaunyeckas nMHWUA, BKAOYaKOLas cucTemaTm3alnmnto CBeAeHNn 0 Yncnax; n3yyeHune
..0BbIX 1 0606LleHNe paHee M3YyYeHHbIX Onepaunin (Bo3BefeHNe B CTEMNEHb,

N3B/iIeYEHNE KOPHSA, NorapumMmnpoBaHme, CUHYC, KOCUHYC, TAHTEHC, KOTAHTEeHC U
obpaTHble K HWUM); W3YyYeHMEe HOBbIX BWUAOB UMCNOBbIX BbIpAXEHUA W  (opMmyS;
COBEPLLUEHCTBOBaHME MPaKTUUYECKNX HABbIKOB U BbIYUC/IUTENLHON KYNbTYpbl, paclumpeHmne
1 COBEPLUEHCTBOBaHWeE anrebpanyeckoro annapara, COPMUPOBAHHOTO B OCHOBHOV
LLKOE, W ero NPMMeHeHNe K pelleHnto MaTeMaTMyecKnx U NpuknagHbixX 3agad;

* TeopeTUKO-(YHKUMOHANbHASA NMHWA, BKOYatOLas CMCTeEMaTU3aLMI0 1 pacLuMpeHne
CBELEHNIN O PYHKLMAX, COBEPLUEHCTBOBaHMNE rpauUecKnx yMeHUin; 3HaKOMCTBO C
OCHOBHbIMW MAesMU N METOAaMN MaTeMaTMYecKoro aHannsa B 06beMe, NO3BONAIOLLEM
nccnepoBaTh 3/leMeHTapHble (DYHKUMM M pellaTb NPOoCTeliLllne reoOMeTpuyeckue,
(hm3nyeckne n gpyrve npuknagHble 3agaym;



* /MHUA YypaBHEHWA W HepaBeHCTB, OCHOBaHHAaf Ha MOCTPOEHUM W UCCNef0BaHUN
MaTeMaTU4yecKUX MofJesnield, nepecekarowasacs ¢ anrebpanyeckom u  TeopeTUKO-
(PYHKLUMOHA/IbHOW NIMHUSMW W BKKOYaloWas pasBUTUE U COBEPLUEHCTBOBaHWE TEXHUKM
anrebpanyecknx npeobpasoBaHWn ANA pelleHns YpaBHEHWI, HEpPaBEHCTB W CUCTEM;
(hbopmMMpoBaHME CMOCOGHOCTM CTPOUTbL W WCCefoBaTb NPOCTeMne MartemaTuyeckume
MOLENN MNPV peleHUM MNPUKNaAHbIX 3afday, 3a4ay W3 CMeXHbIX W CheuunanbHbIX
ANCLUNINH;
* reomMeTpuyeckas  JIMHUA, BK/IHOYaroLLas HarnagHble npeacTaBneHns 0
MPOCTPAHCTBEHHbIX (Urypax W WU3yyeHWe WX CBOWCTB, (HOPMMPOBaHME W pasBUTUE
MPOCTPaHCTBEHHOrO0 BOOGPaXeHUs, pa3BUTME CMOCO60B TEOMETPUYECKUX WU3MEPEHUIA,
KOOPAMHATHOINO M BEKTOPHOrO0 MeTOAOB AN PelleHUs mMaTtemMaTUyecKuUxX U NpUuKnagHbix
3ajau;
e cTOXacTuyeckad /fIMHUS, OCHOBaHHas Ha pPa3BUTUM KOMOWHATOPHBLIX YMEHWMN,
npefcTaBneHMn O BePOATHOCTHO-CTAaTUCTMYECKMX 3aKOHOMEPHOCTSAX OKPY>XXaroLero
mupa.
N TeMaTUYeCKOM [jaHe Mporpammbl y4yebHbIA MaTepuan npeacTaBneH B (opme
YyepefyHoLLeroca pasBepTbiBaHNUA OCHOBHbIX COfepXKaTe/lbHbIX IMHNIA (anrebpanyeckon,
TEOPeTUKO-(YHKLNOHANbHON, YpaBHEHUI N HEPABEHCTB, FEOMETPUYECKOIA,
CTOXACTMYECKOI1), 4TO MO3BONAET FMOKO MCMO/b30BaTh MX PACMONOXEHWE U B3aMOCBSA3b,
CoCTaBNATb paboumnii KafeH4apHbI NnaH, No-pasHoMy Yepeays yyebHble TeMbl (FNaBbl
yyebHMKA), YyuuTbiBas nNpodpuab npodeccrmoHanbHOro  obpasoBaHus,  cneuupuky
ocBavBaemoi npoeccun CIO, rnybuHy wn3ydeHUs Martepuana, YpPOBEHb MOATOTOBKM
CTYZEHTOB NO NpeameTy.
TpeboBaHMA K pesynbTaTaM 06yUeHUs NPOSBATCA B YPOBHe HaBblKOB MO peLLeHNto 3afad
M OMbITE CAaMOCTOATE/IbHON paboTsl.
N3yueHve obweobpa3oBaTe/ibHOW Y4ebHON AucUMnanHbl «MaTemaTmMka» 3aBepLuaeTcs
nofaBefeHMeM UTOroB B (hopmMe 3K3aMeHa B pamKax MNPOMEXYTOYHOW arTectauuu
CTYAEHTOB B Mpouecce 0CBOeHMA ocHOBHOW ONMOIM CMNO ¢ nonyyeHMeM CpefaHero
obwero o6pasosaHusa (MIMKPC).
B pasgene nporpammbl «CofepXaHuve y4YebHON AUCUMMINHBI» KYPCUBOM BblfeneH
maTepuan, KOTOPbIA Mpu M3ydYeHUM MaTeMaTuKM Kak 6a30BOM, TaK M NPOPUILHOM
YUYeOHON AUCUMNINHBI, KOHTPO/O HE MOANEXNT.
3. MECTO YYEBHOW ANCLUWNMNNWHBbI B YYEBHOM MJIAHE
YdyebHas pucumnnnHa «Martematvka » SBNAeTCA Y4yebHbIM MpefMeTOM 0653aTeNbHOM
npegMeTHon obnactu «MatemaTuka W uHGpopmaTuka» ProC cpegHero ob6uiero
o6pa3oBaHus.
YyebHaa pgucumnanHa «MartemaTtuka» WU3yyaeTca B 06weobpa3oBaTe/ibHOM LMK
yuyebHoro nnaHa OMMOI CIO Ha 6a3e OCHOBHOro 06uero obpasoBaHUs C NOJlyyYeHUeMm
cpeaHero obuiero obpasosaHus (MIMKPC).
B yuebHbix nnaHax MMKPC yyebHas aucumnanHa «MatemaTuka» BXOLUT B COCTaB
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o6 Nnx 06ueobpasoBaTe/ibHbIX YY4EOHbIX AUCUNNANH, POPMUPYEMbBIX U3 00653aTeNIbHbIX
npeameTHbIX 06nactein PIrOC cpeaHero obuero o6pasoBaHums.

4. PE3Y/IbTATbl OCBOEHNA YUEBHOW ANCUUNTMNTNHDBI
OcBOeHMe  cofepXaHus  ydebHON  gucumniauHbl  «MaTemaTuka»  obecrneymBaeT
AOCTMXKEHME CTyleHTaMUn CnefyoLimx pesynbTaToB:
* IMMHOCTHDbIX:
- C(hOPMUPOBAHHOCTb NPEACTAB/EHNI O MaTeEMaTUKe KaK YHUBEPCA/IbHOM $i3blKe
HayKW, CpefCTBe MOAeNMPOBaHMA ABNEHUIA N NMPOLLeccoB, NAesx N MeTogax MmaTeMaTUKK;
- NOHMMaHMe 3HaYMMOCTN MaTeMATUKK A5 HAYYHO-TEXHUYECKOrO nporpecca,
C(hOPMMPOBAHHOCTb OTHOLUEHUSI K MaTeMaThKe KakK K 4acTh 06L1e4e1oBeHECKOM
KYNbTYpbl Yepe3 3HaKOMCTBO C UCTOPUEN Pa3BUTUSA MaTeMaTUKK, 3BOTOLNEN
mMaTtemaTUyecKnx naen;
- pasBMTUE  NIOTMYECKOro MbILLEHMS, NPOCTPAHCTBEHHOIO BOOOpaXeHus,
anropuTMUYECKON KyNbTYypbl, KOUTUYHOCTA MbILLIEHUSA Ha YPOBHE, HEO6XO0AUMOM [N
oyayuien npogeccMoHanbHOM AeaTeNnbHOCTK, A8 NPOAOMKEHNS 06pa30BaHUA U
"'IM0o06pa3oBaHUS;
- OBNafleHne MaTeMaTUUYeCKUMU 3HAHUAMMN U YMEHUAMMU, HEOOXOAUMbIMU B MOBCEAHEBHOM
YKWU3HU, A1 OCBOEHUA CMEXHbIX €CTECTBEHHO-HAYUHbIX AUCUUMNIINH U
AVNCUMMNH NPOMECCUOHANBHOIO UMKNA, ANA NonydeHMs o6pasoBaHus B 06/1acTsx,
He Tpebyruwnx yrnyo6neHHon maTemaTU4yecKon NoaroToBKK;
- TOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHuio, B TOM YMCIe CaMO06pa3oBaHuto,
Ha NPOTSXKEHUW BCEM XXU3HW; CO3HATeNIbHOE OTHOLWEHNE K HENPEPbIBHOMY 06pa30BaHuio
KaK YCMoBMIO0 yCNewHom npoteccnoHanbHOM 1 06WeCTBEHHOW AeATeIbHOCTY;
- TOTOBHOCTb U CMOCOBGHOCTb K CAMOCTOSTE/IbHOWN TBOPYECKOI U OTBETCTBEHHOW
NeATeNbHOCTH;
- TOTOBHOCTb K KOMNEKTMBHON paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMW B
obpasoBaTeflbHOW, 06LLECTBEHHO NOME3HON, YU4eBHO-UCCNeN0BaTE/IbCKON, NPOEKTHON U
-'lWYrnx Buaax aesaTenbHoCTHy;
- OTHOLWIEHMe K NpoeccMoHanbHOW AeATENbHOCTU KaK BO3MOXHOCTM y4YacTUA B PeLLleHnn
NUYHBIX, 0OLLECTBEHHbIX, rOCYapCTBEHHbIX, 00OLLEHaLNOHANbHbIX NPO6eM;
e MeTanpegMeTHbIX;
- YMeHMe CamMOCTOATEe/IbHO ONpeaensTb Lenu AesTelbHOCTU 1 COCTaBNATb MJaHbl
NeATeNbHOCTMW; CaMOCTOSITE/IbHO OCYLLECTBNATL, KOHTPO/IMPOBAaTb U KOPPEKTUPOBATH
NeATeNbHOCTb; UCMO/b30BaTb BCE BO3MOXHbIE PECYPChI ANS1 AOCTUXKEHUSA
NMOCTaB/IEHHbIX UeNen U peannsaumm nnaHoB AeaTeNbHOCTU; BbIOMPaATb YCMeLHbIe
CTpaTernn B PasfINUHbIX CUTYyaUNsX;
- YMeHMe NPoAyKTUBHO 06LaTbCA M B3aMMO/ENCTBOBATb B NPOLECCE COBMECTHOM
NEATENbHOCTU, YUMTbIBATb NO3ULUNN APYTUX YHYaCTHUKOB AEATENbHOCTU, 3WPEKTUBHO
paspellaTb KOHPANKTDI;
- BNlafleHNe HaBblKamun Mo3HaBaTe/IbHOM, Y4ebHO-UCcCNeaoBaTelbCKOM 1N NPOEKTHOW
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NeATeNbHOCTU, HaBblKaMW pa3peLleHns npobaem; cNOCOOHOCTb U FTOTOBHOCTb K
CaMOCTOSITENIbHOMY MOUCKY METO/I0B PELLEHUS NPaKTUYeCKNX 3afad, NPUMEHEHUIO
pa3/IMYHbIX METO0B MO3HAHUS;
- TOTOBHOCTb M CMOCOBGHOCTb K CAMOCTOSATE/IbHON UH(OPMaLNMOHHO-NO3HaBaTEeNbHOW
AeATeNbHOCTM, BKAKOYAsA YMEHNEe OPUEHTUPOBATHLCS B Pa3/IMUYHbIX MCTOUYHMKAX
NHopMaL N, KPUTUYECKN OLEHNBATL U MHTEPNPETUPOBATb MHGOPMaL Mo, Nonyvyaemyto
13 pPasNNYHbIX UCTOYHUKOB;
- BNlafleHne 53bIKOBbIMUY CpeCcTBamMmn: YMEHME SICHO, IOTUYHO M TOYHO M3narathb
CBOH TOYKY 3pEHUS, UCMONb30BaTb afleKBaTHbIE S3bIKOBbIE CPEACTBA;
- BlajileHne HaBblKaMW MO3HaBaTeNbHOM pediieKCUM KaK 0CO3HaHMA COBEPLLAEMbIX
AENCTBMIA N MbICANTENbHbIX MPOLECCOB, X Pe3y/bTaTOB M OCHOBAHWIA, rpaHuL
CBOEro0 3HaHWS 1 He3HaHWS, HOBbIX NO3HaBaTe/IbHbIX 3a4ay U CPeACTB ANa UX
NOCTUKEHWS,
- LeNIeyCTPEM/IEHHOCTb B MOUCKAX M NPUHATUMN PeLLeHniA, coobpasnTeNbHOCTb U
NHTYWNLKS, Pa3BUTOCTb MPOCTPAHCTBEHHbIX NPeACTaBNEeHNA; CNOCOOHOCTb BOCMPUHUMATb
TCOAcOTy U FapMOHUIO MUPa,;

npeaMeTHbIX:
- C(hOPMUPOBAHHOCTb NPeACTaBMEHNI 0 MaTEMATUKE KaK Y4aCTh MUPOBOM KYNbTypbl
N MecTe MaTeMaTUKMU B COBPEMEHHOWN UMBUAM3ALMK, CNOCO6AX ONMUCAHUA ABNEHWI
peasibHOro Mupa Ha MaTeMaTUYECKOM A3bIKE;
- C(hOPMMPOBAHHOCTb NPEACTAB/IEHNI 0 MaTEMAaTUUYECKMUX MOHATUAX KaK BadKHEMLLNX
MaTemMaTUYEeCKUX MOAENSX, NO3BONAOLWMX ONUCLIBATbL U U3yYaTb pPasHble
MPoLUEecChl N SIBNEHNSA; NOHMMaHWe BO3MOXHOCTU aKCMOMaTUUYECKOro NocTPOeHms
MaTeMaTUUYECKUX TEOPUIA;
- BNafleHne MeToammn A0Ka3aTeNbCTB U aifOPUTMOB PELLEHUNSA, YMEHUE X MPUMEHSAT,
NPOBOAMTbL A0OKa3aTe/lbHble PacCyXAeHNs B X0O/e PeLleHns 3a4au;
- BNafleHne cTaHAapTHbIMW NPUEMaMW PELLEHNS paluMOHaNbHbIX U UPPaLNOHalbHbIX,
noKasaTe/lbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPABHEHWNIA N HEPABEHCTB, X

1CTEM; UCNO/Mb30BAHNE TOTOBbLIX KOMMbIOTEPHbLIX NPOrpamMmm, B TOM YKC/e 4718 NoucKa
NyTW PeLeHns U UANCTPaLNM PELEHNS YPaBHEHUIA U HEPABEHCTB;
- c(hopMMPOBAHHOCTb NMPEeACTaBNEHNIA 06 OCHOBHbIX MOHATUSX MaTeMaTUYeCcKOro
aHanmMsa u UX CBOMCTBaxX, BNageHne yMeHUEM XapaKTepmnsoBaTb NoBeaeHne GyHKLUUNA,
MCNOMb30BaHNE NOMYYEHHbIX 3HAHWIA ANS ONUCAHUS M aHann3a peanbHbIX
3aBUCUMOCTEN;
- BNlafleHNe OCHOBHbIMU MOHATUSMW O MNIOCKUX U NPOCTPAHCTBEHHbIX FTEOMETPUYECKMX
(hmrypax, Mx 0CHOBHbIX CBONCTBAX;
-C(h)OPMMPOBAHHOCTb YMEHUS pacno3HaBaTb rEOMETPUYEecKMe Urypbl Ha 4epTexax,
MOAENSIX U B peaslbHOM MUPE; NMPUMEHEHNE U3YYEHHbIX CBOMCTB reOMeTPUYEcKux guryp
N hopmMyn ANs peleHns reoMeTpUYecKnX 3aday 1 3afad ¢ NPakTUUYECKUM COlePXKaHMEM;
- BbIOOPOM pa3nMyHbIX NOAXOA0B K BBEAEHWNIO OCHOBHbIX MOHATWIA;
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- (hopMupoBaHMeM CcuUCTeMbl Yy4yebHbIX 3afaHuin, obecneymBarOWmMX 3PPHEKTUBHOE
OCyLLecTB/EHNe BblOPaHHbIX LieNeBbIX YCTAHOBOK;
- oborauieHMem cnekTpa CTunen y4yebHOW [eATeNbHOCTM 3a CYEeT CcOorjacoBaHua C
BeAYWMMMN  [eATeNIbHOCTHbIMU  XapakTepuctukamy  BblbpaHHOW  npodeccum  /
cneyuanbHOCTH.
MpotunbHasa cocTaBnatowWan oTpakaercsa B Tpe6oBaHUAX K NOATOTOBKE 06y4varoLwmxcs
B 4acTu:
- 06LLein cuCTeMbl 3HAHWI: cofep)KaTtesibHble MPUMepbl UCMONb30BaHMUA MaTeMaTU4ecKmnx
naen n MeTofoB B NPOMeccMOoHaIbHON AeATeNIbHOCTH;
- YMEHWIA: pa3ninyne B ypoBHe TPebOBaHUI K CNIOXKHOCTU MPUMEHSAEMbIX aNropuTMOB;
- NPaKTUYeCKOro MCNonb30BaHMA NPUOBPETEHHbLIX 3HAHWUIA U YMEHUIA: UHAMBUAYASIbHOTO
yyebHOro onbiTa B MNOCTPOEHUM  MaTeMaTU4yeCKUX  MoOfAener,  BbINOSHEHUU
ncecnefoBaTe/ibCKMX NPOEKTOB.
Taknum obpa3om, peanmsaumsa CoaepXaHmua y4ebHON AUCLUNINHBI OPUEHTUPYET Ha
MPUOPUTETHYIO PO/b NPOLEeCCYanbHbIX XapaKTepnucTuK yuebHon paboThl,
"ONy4eHuUs onbiTa UCMONb30BAHUA MATEMATUKM B COAepXKaTe/ibHbIX 1 NPodeccMoHanbHO
3HAUUMbIX CUTyauuax MO CPaBHEHUK C (POPMasbHO-YPOBHEBLIMWU pe3ynbTaTUBHbLIMU
XapakTepucTukamm obyyeHus:
- C(hOpMUPOBAHHOCTbL  MpeAcTaBleHMA 0 npoueccax W ABNEHUAX,  UMEKOLLNX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKNX 3aKOHOMEPHOCTAX B peasibHOM MUpe,
OCHOBHbIX MOHATMAX 3/IEMEHTAPHOW TEOPUN BEPOATHOCTEN; YMEHUIA HaX04UTb U
OLleHMBaTb BEPOATHOCTU HACTYMN/eHUs COObITUA B NPOCTENLLINX MPAKTUUYECKUX
CUTYyaLMAX U OCHOBHbIe XapaKTepUCTUKKN CyYalHbIX BETNUYNH;
- BNajieHne HaBblKaMy UCMNOJ/Ib30BaHUSA FOTOBbIX KOMMbKOTEPHbLIX NPOrpaMmmM npwu
peLleHnn 3agau.

5. COAEPXAHWNE YUEBHOW ANCUUNTMNTNHDBI
BBegeHune
MaTeMaTMKa B HaykKe, TeXHWKe, 3KOHOMWUKe, WHMOPMALNOHHbLIX TEXHONMOMNAX U
NpakTUYeckon paedtenbHocTU. Llenn v 3agaum u3yyeHMs MaTtemMaTUKU MNpu OCBOEHUWU
npogeccnin CMO u cneymanbHocTet CMO.
AJNNMTEBPA
Pa3BuTne MNOHATMA O 4yucne Llenble M pauunoHanbHble 4yucna. [encTBuTenbHble 4vucna.
MprbAMKeHHbIE BbIYUCIEHNS.
KomnneKkcHble yucna.
OCHOBbl TPUTOHOMETPUW
OCHOBHbIe MOHATUA
PagnaHHas Mepa yrna. BpawaTtenbHoe asuxeHune. CUHYC, KOCUHYC, TAHTEHC U KOTaHTeHC
ynucna. OCHOBHble TPUTOHOMETPUYECKME TOXAECTBA
dopmynbl  npueedeHnsd.  Dopmynbl  CNOXeHMA.  Dopmysnbl  yABOeHUA  PopmyIibl
MONOBMHHOIO Yyrna.



Mpeobpa3oBaHna NPOCTENLINX TPUTOHOMETPUYECKUX BblpaXKeHW

Mpeobpa3oBaHve CyMMbl  TPUTOHOMETPUYECKMX  (DYHKUMIA B  MpoU3BefeHne U
npon3BefeHns B CyMMmy. BblpaXeHune TPUTOHOMETPUYECKUX (YHKUUIA Yepe3 TaHreHC
MO/IOBUHHOIO apryMeHTa.

TpUroHoMeTpuyeCcKne ypaBHeHNS N HepaBeHCTBa

MpocTeine TPUroHOMeTPUYECKME YpaBHEHMSA. [poCcTeine TPUroHOMETpUYeCKme
HepaBeHCTBa.

O6paTHble TPUTOHOMETPUYECKNE DYHKUUN. APKCUHYC, apKKOCMHYC, apKTaHTeHC.
MpaKTnyeckmne 3aHATUA

PafvaHHbIi METOA M3MepPEHUs YI0B BPaLLeHNS U CBA3b C TPafyCHON Mepoi.

OCHOBHble  TPUTOHOMETPUYECKME  TOXAECTBA, (JOPMY/ibl  CNOXEHUS,  YABOEHUS,
npeobpasoBaHWe  CyMMbl  TPUFOHOMETPUYECKUX  (PYHKUMA B NpPOM3BEAeHMUe,
npeobpasoBaHne MNPOM3BEAEHUA TPUTOHOMETPUYECKUX (DYHKUWIA B cymmy. lpocTeiimne
TPUTOHOMETPUYECKNE YPAaBHEHUSA U HepaBeHCTBa.

O6paTHble TPUTOHOMETPUYECKNE (DYHKLNN: apKCUHYC, aPKKOCUHYC, apKTaHIeHC.
OYHKLUWUN, X CBONCTBA N TPADUNKWU

®dyHKUMK. Ob6nacTb onpegeneHns N MHOXECTBO 3HaYeHWI; rpauk PYHKLMUK, NMOCTPOEHME
rpa)MKoB (hyHKUMIA, 3aflaHHbIX Pa3IMyHbIMK Cnocobamu.

CsoiictBa  (hyHKUMW. MOHOTOHHOCTb, Ye€THOCTb, HEYeTHOCTb, OrpaHWYeHHOCTb,
MePUOANYHOCTb.

MpomMexXyTKKN Bo3pacTaHus 1 yOblBaHWSA, HANBObLLEE N HAMMEHbLLEE 3HAYEHUS,

TOYKM 3KcTpemyma. [pauyeckas WHTepnpetauuns. [Mpumepbl  PYHKUUOHANbHbIX
3aBUCMMOCTEN B peasibHbIX Mpoueccax W ABeHUAX. ApUPMeTnyecKue onepauun Hapg
QYHKLMAMMN.

CnoxHaa yHKuma (komnosmumsa). NMoHATUE 0 HEMPEPLIBHOCTU (DYHKLNMN.

O6paTtHble QyHKUMKU. O6nacTb onpeaeneHnsa n 061acTb 3Ha4YeHUIM 06paTHOM DYHKLUN.
"padhmk 06paTHON PYHKLMN.

CTeneHHble, NokKa3saTe/lbHble, NOrapuPMmMyeckmne 1 TPUrOHOMETPUYECKUE PYHKLUN,
obpaTHble TPUTOHOMETPUYECKME (DYHKLUK

OnpegeneHns QyHKLMIA, X CBOWNCTBA U rpaguKm.

MpeobpasoBaHus rpadukos. MNapanienbHblil NepeHoc, CUMMETPUA OTHOCUTENIbHO OCeit
KOOpPAUHAT U CUMMETPUSA OTHOCUTENIbHO Hayana KoopAuHaT, CUMMETPUS OTHOCUTENIbHO
MNPSMON y = X, pacTSAXXeHMe U cxaTue BAO/b OCEl KOOPAMHAT.

MpakTuyeckne 3aHATUA

MprMepbl 3aBUCUMOCTEN MeXAY NepeMeHHbIMU B peasibHbIX Npoueccax U3 CMeXHbIX
amcumniand.  OnpegeneHne (YHKUWA. T1OCTPOEHWE W UTEHWE TPaAPUKOB (YHKLMIA.
NccnepoBaHme (yHKUuK. CBOMCTBA NWHENHOW, KBaApaTUYHOW, KYCOYHO-TMHEAHON W
APOOHO-NNMHENHOW (DYHKLUMIA. HenpepbiBHble U Mepuoguyeckme ¢yHkummn. CBOMCTBa U
rpaMkmn cuMHyca, KOCMHYyca, TaHreHca U KotaHreHca. O6paTHble (DyHKLMU U UX TpauKu.



O6paTHble TpUroOHOMeETpUYeckme GyHKUMW. [lpeobpa3oBaHMA rpauka QYyHKLUN.

FapMOHMYeCKMe KonebaHus.

MpuknagHble 3aga4n.

lMokasaTenbHble, IorapumMmmyeckme, TPUrOHOMETPUYECKME YPaBHEHMA N HEPABEHCTBA.

HAYHANTA MATEMATNYECKOIO AHAJIN3A

MocnepoBaTenbHOCTU. CNoco6bl 3afaHna M CBOMCTBA YMC/IOBbLIX MOCNef0BaTe/IbHOCTEN.

lMoHATME 0 npefene nocnefoBatenbHOCTU. CyllecTBOBaHWe npejena MOHOTOHHOM

orpaHn4eHHO nocnepoBaTesibHOCTH. CymmMupoBaHue nocnefoBaTe/IbHOCTEN.

BeckoHeyHO ybbiBaloLLas reoMeTpuyeckas Nporpeccus u ee cymma.

MpounsBogHas. MoHATME 0 NPOU3BOLHOM (DYHKLMUK, ee TeOMETPUYECKUI N (DU3NYECKUNIA

CMbIC/l. Y paBHEHMe KacaTeNbHOW K rpaduky gyHKUMn. Mpon3BoLHbIE CYMMbl, Pa3HOCTH,

npousBefeHns,  4acTHble. [MpOM3BOAHbLIE  OCHOBHbIX  3/IEMEHTAPHbLIX  (YHKLMWIA.

MprYMeHeHWe MPOU3BOAHON K WUCCNefOBaHUIO (QYHKUUA M NOCTPOEHUIO rpafuKos.

Mpon3BogHble 06pPaTHOM (PYHKLUWU Y KOMMO3ULUN DYHKLUN.

MpuMepbl NCNOMNb30BAHMA NMPOU3BOAHON AN HAXOXAEHUA HAWNYYLLEro peLleHns B
WKNaAHbIX 3agavax. BTtopas nponsBogHas, ee reoMeTpuyeckuii u (oU3nUecknuii CMbICA.

HaxoxgeHne CKOpoCcTu A1 npolecca, 3afaHHoro opmynoin u rpaukom.

MepBoobpasHasa v uHTerpasn. NprvMeHeHe onNpeaeneHHOro nHTerpana gas HaxoXxneHus

nnowann KpuBonuHenHow Tpaneuun. dopmyna HbloToOHa—J/lebHUUA. [Mpumepsl

NMPUMeEHEHNA NHTerpana B PuU3nNKe U reoMeTpun.

MpaKTnyecKne 3aHATUS

UucnoBas  nmocfefoBaTeNbHOCTb, CMOCO6bI  ee  3afjaHWA,  BbIYMUCNEHUA  Y/IEHOB

nocnefoBaTe/IbHOCTH.

Mpegen nocnefoBaTenbHOCTU. beCKOHEYHO y6biBaloLas reomeTpuyeckas

nporpeccus.

Mpon3BoaHasA: MeXaHUYECKUIA U TeOMeTPUYECKUA CMbICN MPON3BOLHONA.

YpaBHeHUe KacaTe/lbHOW B 06wem Buge. Npasuna u hopmynbl AN QepeHLnpoBaHms,

~4y6/mMLa NPOU3BOAHbIX 3/IEMEHTaPHbIX PYHKLUMIA. ccnefoBaHme (DYHKLMK C MOMOLLbHO

NMPon3BOAHON. HaxoXaeHne HanbonbLero, HAMMEHbLUENO 3HAYEHUS U IKCTPEMasIbHbIX

3HAYeHUN (PYHKUUK.

WHTerpan n nepeoo6pasHas. Teopema HbtoToHa—J1ein6HULA. [TpMMeHEHe NHTerpana

K BbIYMCIEHWNIO PU3NYECKMNX BENYMH U NAOLWafein.

YPABHEHVA W HEPABEHCTBA

YpaBHEHUS U CUCTEMbI YpaBHEHWI. PaunoHanbHble, nppaunoHasbHble, nokKasaTesbHble

N TPUTOHOMETPUYECKNE YPABHEHMUA N CUCTEMDI.

PaBHOCWU/IbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble TMpueMbl WX peweHna (pasnoXXeHne Ha MHOXWTENW, BBEAEHME HOBbIX

HEeN3BEeCTHbIX, MOACTAHOBKA, rpanyecknini MeTopa).

HepaBeHcTBa. PaunoHanbHble, nppaynoHaibHble, nokKasaTe/bHble U TPUTOHOMeTPUYeCcKue

HepaBeHCTBa. OCHOBHbIE MPUEMbI UX PeLLeHNs.
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Mcnonb3oBaHMe CBOMCTB M rpaMKoB PYHKUMIA NPU peLleHnn YpaBHEHNIA N HEPABEHCTB.
MeTog NHTepBanoB. M306paXkeHne Ha KOOPAMHATHOW MIOCKOCTU MHOXECTBA
PeLLEeHNn ypaBHEHMIA U HEPABEHCTB C ABYMS NePeMEHHbIMU U UX CUCTEM.

[MpuKnagHble 3aga4n

MpuMeHeHNe MaTeMaTUYeCKUX MeTOL4OB A1 pPeleHus CcofepXxaTenbHblX 3ajady U3
pasIMyHbIX 06/1acTeil HayKK U MPaKTUKMN.

VHTepnpeTayms pesynbTaTa, YYeT peasibHbIX OrpaHuyYeHui.

MpaKTnyecKne 3aHATUA

KopHu ypaBHeHWn. PaBHOCUNLHOCTb YpaBHeHWiA. MMpeobpa3oBaHne YpaBHEHWIA.
OCHOBHble MpreMbl peLleHns ypaBHEHWNA. PelleHre CUCTEM YpaBHEHWIA.

icnonb3oBaHMe CBOMCTB U rpa)MKoB (hYHKUNIA ANA pelleHns YpaBHEHUIA N HEPABEHCTB.
KOMBUWHATOPUKA, CTATUCTUKA N TEOPNA BEPOATHOCTEW

AneMeHTbl KOMOUHATOPUKN
OCHOBHble MOHATUSA KOMOWHATOPWKW. 3ajayn Ha MOACYET 4ucna pasmeLLeHunin,
MepecTaHOBOK, Co4yeTaHWil. PelweHue 3agay Ha nepebop BapuaHToB. dopmyna GMHOMA
XblOTOHA. CBOMCTBA BUHOMUHANBHBIX KO3 ®MULUNEHTOB. TpeyronbHUK MNackans.
ANeMeHTbl TeOpUN BEPOSTHOCTEMN
Co6bITHe, BEPOATHOCTb COObLITUA, CMIOXKEHNE N YMHOXEHNE BEPOATHOCTEN. [oHATHE O
He3aBMCMMOCTU COOLITUIA. [UCKPeTHas c/yyainHas Benn4unHa, 3aKOH ee pacnpegeneHus.
Yuncnosble XxapakKTEPUCTUKN AUCKPETHOIN CyyYalHOW BeinUMHbI. MOHATHE O 3aKOHe
6onbLWKX Yncen.

ANeMeHTbl MaTemMaTU4eCKOn CTaTUCTUKM

MpeacTaBneHne gaHHbIX (Tabnuubl, guarpammel, rpamkm), reHepasbHas COBOKYMHOCTb,
BblIOOpKa, cpefHee apumeTmnyeckoe, meamnaHa. MoHATME 0 3aga4ax MaTeMaTn4ecKom
CTaTUCTUKM.

PelleHne NpakTUYeCcKux 3afay ¢ NpMMeHeHNeM BEepPOATHOCTHbLIX MeTO/0B.

MpaKTnyecKne 3aHATUS

1cTopus pasBUTUS KOMOUHATOPUKN, TEOPUN BEPOSITHOCTEN M CTaTUCTUKN U UX POJb B
pas/IMYHbIX cgepax 4YenoBEYECKON >XU3HeaeATeNbHOCTU. [lpaBuna KOMOUHATOPUKMU.
PelleHne KOMOWHATOPHbIX 33jady. Pa3melleHMs, COYeTaHMA W NepecTaHOBKW. BUHOM
HbloTOHa 1 TpeyronbHUK Mackans. MNpuknagHble 3agayn.

Knaccuueckoe onpefenieHne BepoSATHOCTM, CBOMCTBA BEPOSATHOCTEN, TeOpemMa 0 CyMMe
BEpPOATHOCTEW. BbluncneHne BeposiTHOCTeW. [lpuknagHble 3agayun. [pefcraBneHue
YMCNOBbIX AaHHbIX. MpuUKNagHble 3agaqn.

FTEOMETPUNA

MpAmble 1 NJIOCKOCTU B MPOCTPAHCTBE

B3anMHoe pacnosioXkeHue ABYX NpsiMbIX B NpOCTpaHcTBe. MapannensHOCTb NPAMON U
NaocKoCTW. MapannenbHOCTb NAOCKOCTEN. [epneHANKYNAPHOCTb MNPAMOA U NIOCKOCTMW.
MepneHAMKYNAP U HaKNOHHasA. YToN MeXay NPsAMOM U NIOCKOCTbIO. [BYrpaHHbIiA yron.
Yron mexagy nnockoctamu. MNepneHAnNKYNApHOCTb ABYX MIOCKOCTEMN.

12



CeomeTpuyeckme npeobpa3oBaHUsA MPOCTPaHCTBa: NapansefbHblA NepeHoc, CUMMETPUSA

OTHOCUTE/IbHO MI0OCKOCTM.

MapannenbHoe nNpoekTuposaHue. MNaowasb OpTOroHasbHON NPoekumnmn. N3obpaxeHune

MPOCTPAHCTBEHHbIX Uryp.

MHororpaHHuKn BepliuHbl, pebpa, rpaHW MHOrorpaHHuka. Pa3sepTka. MHoOrorpaHHble

yrnbl. Bbinyk/ble MHOrorpaHHukn. Teopema diinepa.

Mpuama. Mpsmas n HaknoHHas npusma. MNpasunsbHas npuama. Mapannenenuned. Kyo6.

MNupamnpga. MNpaBunbHas Nnupamuaa. YcevyeHHaa nupamuga. Tetpasagp.

CummeTpum B Kybe, B napannenenunege, B npu3mMe n nupamuje.

CeueHunsa Kyba, Npu3mbl 1 NUpPamuapbl.

MpeacTaBneHne 0 NpaBWIbHbIX MHOrorpaHHuMkKax (Tetpasgpe, Kyb6e, oKTtasjpe,

[04eKaspe U NKocaajpe).

Tena 1 NOBEPXHOCTU BpaLLeHuA

LlMnnHAp M KOHYC. YcCeuyeHHbI KOHyc. OCHOBaHuWe, BblCOTa, 60KOBasi MOBEPXHOCTb,

obpasytowas, passepTka. OceBble CEYEHUSI N CeYEHMA, napaniesibHble OCHOBaHMIO.

JJap n chepa, mx cedyeHns. KacatenbHas NaocKoCTb K cepe.

M3mepeHns B reomeTpum

O6bem 1 ero nsmepeHue. NMHterpanbHas gopmyna obbema.

dopmynbl 06beMa Kyba, NpAMOYro/ibHOro napannenenunega, NpU3Mbl, LUANHAPA.

®dopmynbl 06beMa NupaMmuibl U KoHyca. @opmysibl Naowanm NoOBEPXHOCTEN LUIMHAPA U

KOHyca. ®opmy/bl 06bema wWwapa u niowagm cgepsol.

Mopo6ue Ten. OTHOLWEHMA NNoLWaaen NoOBepXHOCTEN U 06BEMOB NOAOOHBIX TeN.

KoopanHaTbl 1 BEKTOPSI

[MpamoyrosibHaa (AekapToBa) CMCTEMA KOOPAMHAT B nNpocTpaHcTee. Popmyna paccTosaHUA

MeXAy ABYMS TOYKaMu. YpaBHeHUs cepbl, NIOCKOCTU U NPAMON.

Bektopbl. Moaynb BekTOpa. PaBeHCTBO BEKTOPOB. C/0XKeHMe BEKTOPOB. Y MHOXEHUe

BEKTOpPa Ha 4ucno. Pas3noxeHWe BekKTopa M0 HanpaBneHWsM. YTON Mexay [ABYMA
XTopamu.

[Mpoekuma BekTopa Ha ocb. KoopanHathl BekTopa. CKanapHoe nponssefeHne

BEKTOPOB.

icnonb3oBaHWe KOOPAMHAT M BEKTOPOB MPY peLleHnn mateMaTuyeckmux u npukKnagHbix

3afau.

[MpakTnyeckmne 3aHATUA

[Mpr3HaKy B3aMMHOr0 PacrosioXXeHnsa NpAMbIX. YTon Mexay npsamsimu. B3anmHoe

pacnosioXXeHue NPAMbIX U NAOCKOCTeN. MepneHanMKynap U HakNoHHasA K NJOCKOCTU. YToN

MeXJy npAMON M MNJIOCKOCTbiO. Teopembl O B3aUMHOM PacroioXXeHWU MNPAMOA 1

MA0CKOCTU. Teopema 0 Tpex nepneHAuKynsapax.

Mpu3Hakn 1 cBOMCTBA NapaniesibHbliX 1 NepneHaMKyapHbIX NI0CKOCTEN.

PaccTosiHMe OT TOYKKU 40 MJIOCKOCTU, OT NPAMOW A0 NIOCKOCTW, pacCTostHUE MeXay
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MNOCKOCTAMMU, MeXAy CKpewnBaloLWwmMmMnCca npamMmbiMn, MeXay npou3BofibHbIMU urypamm
B NPOCTpaHCTBeE.
MapannenbHOe NPOEKTUPOBaHUE U €ro CBOMCTBA. TeopeMa O NoLlaan opToroHaIbHOM
MPOeKLUMM MHOIOyrosibHMKa. B3anMHoe pacrnofioxXeHne nNpocTPaHCTBEHHbIX QuUryp.
Pa3nnuHble  BUAbl  MHOrOrpaHHMKoB. Wx  wn3obpaxeHunsi. CeuyeHus, pasBepTKu
MHOTOrpaHHMKOB.
Mnowaab NOBEPXHOCTU. Buabl cMMMeTPUiA B NpocTpaHcTBe. CUMMeETPUS Ten
BpaLLEHNS U MHOTOrpaHHUKOB. BbluncneHne nnowiagei n 06bemos.
BekTopbl. [leicTBMA ¢ BeKTOpaMu. [lekapToBa cMcTeMa KOOpAMHAT B MPOCTPaHCTBE.
Y paBHEHWNE OKPYXHOCTK, Cdhepbl, NIOCKOCTU. PaccTosiHUE MexAay Toukamu. [eincTems ¢
BEKTOpaMu, 3afaHHbIMW KoopauHaTtamn. CKandpHoe npoun3sefeHne BEKTOPOB. BeKTopHoe
ypaBHEHME NPSAMOM M NIOCKOCTU. Mcnonb3oBaHWE BEKTOPOB MpK A0Ka3aTe/IbCTBE TEOPEM
CTepeoMeTpun.
[Ons BHeayAUTOPHbIX 3aHATUIA CTYAEHTaM Hapsady C pelleHneM 3afayd U BbIMONHEHUS
AthaKTUYeCKUX 3aflaHnii MOXKHO MPeanoXnTb TeEMbl UCCNEA0BATENIbCKUX U pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEPUI OTAENbHbIX MENKUX 3aay M YNpaXXHEHUN npeanaraTcs
CHOXETHbIE 3afaHns, TpebyroLline ANNTeNbHON paboThl B pamMKax OA4HON MaTeMaTUYECKOW
cuTyaumn. 3T TeMbl MOTYT ObITb KaK UHANBUAYA/IbHBIMU 3ajaHNUAMM, TaK U TPYNMnoBbIMK
[N COBMECTHOI0O BbIMO/IHEHUS NCCNef0BaHUA.
MpumepHble TeMbl peepaToB (4OKMAL0B)
* HenpepbiBHbIE ApO6N.
* [TpMeHeHMe CNOXHbIX NPOLLEHTOB B 3KOHOMWYECKUX pacyeTax.
* [1apannensHoe NPoeKTUpPOBaHME.
* CpegHue 3Ha4YeHNA N NX NPUMEHEHME B CTATUCTUKE.
* BekTopHOe 3afaHne nNpsiMbiX M NJ0CKOCTEN B MPOCTPAHCTBE.
» CNIoOXKeHME rapMOHNYECKNX KONebaHWiA.
* [pathnyeckoe peLleHne YpaBHEHNIN N HEPABEHCTB.
lMpaBunbHbIE N NONYNPaBUbHbIE MHOTOrPaHHUKMN.
* KOHMYeckune cevyeHnss N UX NpUMeHeHne B TEXHUKE.
* [ToHATME AnddepeHLnana n ero NPUNOXKeHNS.
e CXeMbl NOBTOPHbLIX UCMbITaHWIA BepHynnu.
* NccnegoBaHue ypaBHEHUIA N HEPABEHCTB C MapameTpoM.
MpumepHbIe TEMbI UCCef0BaTENbCKNUX NPOEKTOB
* HenpepblBHbIE ApPO6N.
* [IpUMEHEHME CNOXHbIX MPOLEHTOB B 3KOHOMWYECKUX pacyeTax
* [pahyeckoe pelleHne YpaBHEHNIN N HEPABEHCTB.
* [ToHATME AndhepeHLnana n ero NPUNOXKeHns.
* iccnegoBaHMe ypaBHEHWIA N HEPABEHCTB C NapaMeTpPOoM.
6. TemaTumuyeckoe NnnaHMpoBaHuMe ydyebHoW ancumnnamHel Oy n. 01
«MaTemaTuka »
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Mpu peannzaunun cogepxxaHns obuieobpasoBaTeibHOM YyY4ebHOW ANCLUNNNHBI
«MartemaTuka » B npefenax ocsoeHus OMOIMM CrNO Ha 6a3e 0OCHOBHOIO 06LLEro
06pa3oBaHuMA C nonydeHnem cpegHero obulero obpasosaHua (MIMKPC) makcuManbHas

yyebHas Harpyska o6yuvaroLiXcs coCTaBseT:

* no npogeccun CMO 42.01.01 AreHT peknamHbli — 427 4acoB, 13 HUX ayaMTOpPHas
(o6sA3aTenibHasA) Harpyska obyvaroLimxcs, BKAKYaa npakTnyeckne 3aHATmUA, — 285 4acos;

BHeayMTOpHas caMoCTosATeNbHas paboTa CTyAeHToB — 142 4acos;

MPUMEPHbBIN TEMATUUYECKWW MNNAH

HanmeHoBaHWe pa3fenos U KonnyecTBo 4acoB ayanTOpHOM
TEM Harpysku
Bcero [MpakTnyeckue un
nabopaTtopHble
paboTbl
BBegeHne 4
Pa3BuTue NOHATUA O YnUcne 12 3
KopHu, cteneHun v norapugpmbl - 30 9
"MpAmMble N NIOCKOCTU B 24 7
NPOCTpaHCTBe
KombuHatopuka 16 7
KoopanHaTbl 1 BEKTOPLI 21 7
OCHOBbI TPUTOHOMETPUN 35 14
OYyHKUNN 1 TpadurKm 25 4
MHOrorpaHHUKu 1 Kpyrnble 19 3
Tena
Havyana maTemaTtnyeckoro 31 9
aHanmsa
WHTerpan n ero npuMeHeHune 18 6
DNeMeHTbl Teopun 16 5
BEPOATHOCTEN ”
MaTemaTU4ecKon
~ aTUCTUKN
YpaBHeHUA 1 HepaBeHCTBa 24 6
WToro 285 80

BHeayguTopHasa camocTosTenbHas pabora

MoAroToBKa BbICTYMNEHWIA MO 142

3afaHHbIM Temam,

L0KNafoB, pedepartos, acce,

NHANBUAYA/ILHOIO NPOEKTa C

NCNoib30BaHNEM

NHOPMALMOHHbIX

TEXHONOrn 1 ap.

MpomexyToyHas atTectauns B (ropMe 3K3ameHa

Bcero 427 80
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CamocTosiTeNbHas
paboTa

15
10

10
16

12

16

13
142
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XapaKTepucTuKa OCHOBHbIX BW0B y4eOHOW AesiTe/IbHOCTU CTYAEHTOB

CofepxaHue
0b6yyeHuns

BBegeHne

Pa3BuTne NOHATUA O
yucne

HaxoxzeHune
NPUBNNKEHHbIX
HaYeHUA BENYNH U
MnorpewHocTen
BbIYUC/IEHNI
(abcontoTHOMN 1
OTHOCUTE/NIbHOWN);
CpaBHEHWE YNCNOBbIX
BbIpaXXEHWMN.
KopHu, cTeneHu,
norapupmel

XapaKTepucTmKa OCHOBHbIX BUAOB AeSATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4yebHbIX e ACTBUI)

O3HaKoM/IeHMe C poNbl0 MaTeEMaTUKKN B HayKe, TEXHUKE,

9KOHOMUKE, NH(OPMALMOHHbBIX TEXHOIOMMAX U NPaKTUYeCKOM

LeATeNbHOCTH.

O3HaKoM/IeHMe C uensaMu 1 3ajadyamn n3yvyeHus MaTteMaTuku npu

ocBoeHuun npoeccun 38.01.02 Mpopasel,, KOHTPOEP-Kaccup
AJNMCEBPA

BbinonHeHne apuihmMeTMUHeCKMX LeNCTBUIA Ha YMcnaMmu, covetas

YCTHbIE N MUCbMEHHbIE NMPUEMBI.

HaxoxaeHve ownboK B Npeobpa3oBaHUAX U BbIYUCNEHUAX
(OTHOCUTCA KO BCEM MYyHKTaM Mporpammsl)

O3HaKOMNEeHME C NOHATUEM KOPHS N-il CTENeHW, CBOMNCTBaAMM
pafMKanoB 1 npaBuiamMmu CpaBHeHUS KOPHEN.
dopmynnpoBaHme onpeaeieHNss KOPHS U CBOMCTB KOPHEN.
BbluvcneHve 1 cpaBHeEHME KOPHEW, BbINOSIHEHWE MPUKULKN
3HAYeHUS KOpHS.
Mpeobpa3oBaHue YNCIOBLIX U 6YKBEHHbIX BbIpaXeHUi,
cofepXalinx pagukansl.
BbinonHeHve pacyeToB no opmMynam, CofepXalium pagukasbl,
OCYyLLLEeCTBNAA HEOOXOAUMbIe MOACTAHOBKY M Npeobpa3oBaHus.
OnpejgeneHne paBHOCUILHOCTU BbIPaXEHWI C pajguKanamu.
PelwleHne nppaumoHanbHbIX ypaBHEHUA.
O3HaKoM/IeHNe C NOHATUEM CTENEHWN C LeWCTBUTENIbHbIM
MoKasaTefieM.
HaxoxXaeHune 3HayeHnin cTeneHu, UCnosb3ysa npu
HE06X04MMOCTN UHCTPYMEHTa/IbHble CPeLCTBa.
3anucbiBaHME KOPHA N-i CTEMeHW B BUAE CTENEeHU C APO6HbIM
nokasaresiem v Hao6opoT.
dopMynMpoBaHuMe CBOWCTB CTeneHel. BbluncneHune creneHel ¢
pauuvoHanbHbIM NoKa3saTe/ieM, BbIMOMHEHWE NPUKULKA 3HAYEHUS
CTerneHun, CpaBHEHME CTENEHEN.
Mpeobpa3oBaHue YNCIOBbLIX U 6YKBEHHbIX BbIpaXeHUi,
cofepXalimx CTeneHu, NpUMeHsas CBOMCTBa. PelueHune
MokKasarte/ibHbIX YpaBHEHWNA.
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Mpeobpa3oBaHue
anrebpanyeckunx
BbIPaXKEHNI

OCHOBHble NOHATUA

OcCHOBHbIe
TPUrOHOMETPUYECKNME
-poxpecTBa
x1peobpaszoBaHus
NPOCTENLLINX
TPUTOHOMETPUYECKNX
BblpaXXeHWI

MpocTeitwmne
TPUTOHOMETPUYECKME
YpaBHEHUS U
HepaBeHCTBa
MpumeHeHne 06LLnX
MeTOZO0B peLLeHNs
paBHeHWNN
npuBeaeHne K
NUHENRHOMY,
KBafpaTHOMY, METO/
pas3noXXeHUs Ha
MHOXWTENN, 3aMeHbI
nepemMeHHON)NpK
peleHnmn
TPUTOHOMETPUYECKMX
YpaBHEHUI.
ADpPKCUHYC,
apKKOCUHYC,
apKTaHreHc yucna

O3HaKOM/EeHME C NMPUMEHEHNEM KOPHEI 1 cTemneHein npu
BbIUMCNEHUN CPEAHUX, [eNeHNN 0TPe3Ka B «30/10TOM CeUYEHUN».
PelleHMe NPUKNagHbIX 3a4a4 Ha CNOXHble NPOLEHTbI
BbinonHeHne npeobpasoBaHunii BbIpaXKeHWUA, NpUMeHeHNe
(hopMyn, CBSI3aHHbIX CO CBOCTBAMM CTeMeHei 1 norapudMos.

OCHOBbl TPUTOHOMETPUW
N3yyeHne pagnaHHOro MeTofa N3MepeHns YrioB BpaweHUs nnx
CBSA3W C rpafyCHON Mepoli. M306paxkeHne yrnoB BpaleHns Ha
OKPY>XHOCTM, COOTHECEHME BENYMHBI YI1a C ero
pacronoXXeHueMm.
dopmynupoBaHue onpeaeneHnii TPUroOHOMETPUYECKUX
(YHKLMIA AN Yr10B NOBOPOTA M OCTPbLIX YI/10B NPAMOYIr0/IbHOr0
TPeyrosibHMKa 1 06bACHEeHMe UX B3aMMOCBA3M
MprYMeHeHMe OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB ANA
BbIYMC/IEHNSA 3HAYEHUI TPUTOHOMETPUYECKUX (DYHKLMIA MO
OIHOWN N3 HUX
N3y4yeHne OCHOBHbIX JOPMYN TPUTOHOMETPUK: POpMYbl
CNOXEHWA,yABOEHNA, NpeobpasoBaHNs CyMMbI
TPUTOHOMETPUYECKMX PYHKLNIA B NPOM3BEAEHMNE U
Npoun3BefeHNs B CYMMY U NPUMEHEHME NPU BbIYUCNEHUN
3HaYeHNS TPUTOHOMETPUYECKOTO BbIPaXXeHUS U YNPOLLEeHUS ero.
O3HaKOMJ/1IeHMe CO CBOMCTBaMMU CUMMETPUM TOYEK Ha e4NHUNYHOIA
OKPY>XHOCTM 1 NPUMEHEHME UX AN11 BbIBOAA (hOPMYN NpuBeLeHUS
PewweHne no goopmynam 1 TpPUroHOMETPUYECKOMY Kpyry
MPOCTENLINX TPUTOHOMETPUYECKNX YPaBHEHWIA.

YMeHne oTMeUaTb Ha Kpyre pelleHunst NpocTenmx
TPUFOHOMETPUYECKNX HEPABEHCTB

O3HaKoM/IeHMe C MOHATUEM 06paTHbLIX TPUTOHOMETPUYECKUX
OYHKUMNA.

N3yueHve onpefeneHnin apKCUHyca, apKKoCUHYyca, apKTaHreHca
yncna, PoOpMynnpoBaHne Mx, N306paXKeHe Ha eaUHUNYHOW
OKPY>KHOCTM, NPYMEHEHNE NPU peLleHnn ypaBHEH W

OYHKUNUN, NX CBONCTBA N TPADUKN
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®yHKUMN. TToHATHE O
HenpepbIBHOCTK

QYHKLNM

OnpepeneHne no
thopMyne npocTeiLlein
3aBMCUMOCTH, BUJa ee
rpagpmka. BoipaxxeHune
no popmyne ogHoOM
NnepemMeHHON 4yepes
Aapyrue.

CsoicTtBa (hyHKUMK.
[Mpathnyeckas
NHTepnpeTayms.
Mpumepsl
(hYHKLMOHANIbHbIX
3aBMCUMOCTEN B
6anbHbIX npoueccax
N ABNEHUAX

O6paTHble (yHKLNN

CTeneHHble,
nokasaresibHble,
norapnmMmnyeckmne u
AMTOHOMeTpuYyeckune
QYHKUUK.

O6paTHble
TPUTOHOMETPUYECKNE

QYHKUMNN

O3HaKOMJ/IeHNE C NOHATMEM MEePEMEHHON, NpuMepamm
3aBUCMMOCTEN MeXAay nepeMeHHbIMU. O3HaKOM/IeHME C
MOHATMEM rpaduka, onpeaeneHne NPUHaANeXXHOCTU TOUKU
rpaduky QyHKUMN.

O3HakoM/ieHMe C onpegenieHneM QyHKUMK, HopMynnposaHue
ero.

HaxoxpaeHune o6nactv onpegeneHns n 061actn 3HavyeHui

QYHKUMNN

O3HaKoM/ieHne ¢ npuMepaMy (DYHKLUNOHA/IbHbIX 3aBUCUMOCTEN B
peasibHbIX MpoLeccax U3 CMeXHbIX AUCLUMNINH.

O3HaKoMJ/IeHUe C JoKa3aTe/lbHbIMU PACCYXXAEHUSAMM HEKOTOPbIX
CBOWCTB /IMHENHOM W KBaApPaTUUYHOW (PYHKLMWIA, NpoBedeHne
nccnefoBaHUA NMHENHOW, KYCOUYHO-IMHENHOM, APO6HO-
NIMHENHOIN N KBaAPaTUUYHON PYHKLWIA, MOCTPOEHME MUX TPafUKOB.
lMocTpoeHne n uTeHne rpankos PYHKUKUIA. NccnenosaHue
(yHKumn. CocTaBfieHe BULOB PYHKLMIA MO JAHHOMY YC/I0BUIO,
pelleHne 3aaauy

Ha 3KCTpeMyM. BbinosiHeHWe npeobpasoBaHuii rpauka
(hyHKLMN

N3ydeHne NoHATUSA 06paTHOW (DYHKLMW, ONpeLeneHne Buaa u
MoCTpoeHue rpagmka 06paTHOM (DYHKLUUN, HAXOXKAEHME ee
obnactu onpegeneHns 1 06nacTn 3HayeHUn. NpumMeHeHne
CBOWNCTB (hYHKLMIA Npy UccnefoBaHUN YPaBHEHWI N peLLeHUN
3afiay Ha akcTpeMyM. O3HaKOM/IEHUE C MOHATUEM CNOXKHON
QYHKUMN

BbluncneHve 3Ha4eHN (DYHKLMIA NO 3HAYEHUIO apryMeHTa.
OnpefeneHne NonoXeHa TOYKN Ha rpaduke No ee KOOPAMHATaM
1N HaobopoT.

icnonb3oBaHMe CBOMCTB PYHKLUUIA ANS CpaBHEHUA 3HAUYEHWI
cTeneHein n norapumoB. MocTpoeHne rpaMKoB CTEMEHHbIX U
norapupmMmyeckmnx PyHKUMin. PelleHne nokasateslbHbIX U
norapupOmMmUUecknux ypaBHeHUn 1 HepaBeHCTB MO U3BECTHbIM
anropuTmam.

O3HakoM/eHMe C NMOHATUEM HEMPEePbIBHOW NeEPUOLUYECKON
(hyHKUMN, hopMYypOBaHMe CBOMCTB CUHYCA U KOCKHYCA,
MOCTPOEHMEe UX rpatKoB.

O3HaKoM/IeHME C NOHATUEM TapPMOHUYECKUX KosiebaHuii 1
npuMepamMm rapMoOHUYECKUX KonebaHwnii 4ns onncaHuns
npoueccos B )M3nKe ¥ apyrux o6nactax 3HaHusA. O3HakomeHue
C NOHATUEM Pa3pbIBHON NEpPUOSNYECKON (DYHKLUN,
(hopmMynmMpoBaHMe CBOMNCTB TaHIEHCa U KOTaHTeHca, NoCTpoeHme
NX rpaukos. NpumMeHeHne CBOMNCTB PYHKLMIA 415 CPaBHEHWUS
3HaYeHU TPUTOHOMETPUYECKUX YHKLUN, pelleHmns
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TPUTOHOMETPUYECKUX YPaBHEHWIA.

MocTpoeHne rpahmkoB 06paTHbLIX TPUTOHOMETPUYECKNX
(YHKLMIA 1 onpefeneHne No rpagmkam Mx CBOWMCTB.
BbinonHeHne npeobpasoBaHus rpadnkos

HAYAJTA MATEMATUWYECKOIO AHAJTN3A

[NMocnepoBaTenlbHOCTU

Mpoun3BogHas 1 ee
NPUMeHeHMe

*AepBo0bpasHas u
MHTErpan

YpaBHEHUA U
CUCTEMbI YpaBHEHWUIA
HepaBeHcTBa "
CUCTEMbI HEPaBEHCTB
C ABYyMA
nepeMeHHbIMU

O3HaKoM/IeHMe C MOHATMEM YMCIOBOM NOCNeA0BaTENbHOCTH,
cnocobamu ee 3aflaHUs, BbIYNCNEHNAMUN ee YJIEHOB.
O3HaKoM/IeHMe C MNOoHATMEM Npefena nocnefoBaTelbHOCTMW.
O3HaKoM/IeHME C BbIMMUCNEHNEM CYMMbl GECKOHEYHOrO
4MCNOBOro psAja Ha NpMMepe BblYNUCNEHNSA CYMMbl 6ECKOHEYHO
yOblBatoLLEell FTEOMETPUYECKOW MPOrpeccum.
PelleHune 3a4ay Ha NpMMeHeHne (hopMysbl CYMMbl 6ECKOHEUYHO
y6blIBaloLLEel reoMeTPUYECKON nporpeccun
O3HaKoM/IeHMe C NOHATMEM MPOU3BOLHOMN.
N3yueHne n popmynnpoBaHme ee MeXaHUYeCKOro u
reoMeTpUYeCcKOro CMbICna, U3yyeHne anropuTMa BblUMCIEHUS
NMPOM3BOAHOI Ha MPMMepe BbIUNCIEHNA MTHOBEHHON CKOPOCTU U
YINoBOro KoaguumeHTa KacaTenbHOMN.
CocTaB/ieHMe ypaBHEHMA KacaTe/ibHOW B 06LLeM BuAe.
YcBoeHne npasun andgepeHUnpoBaHms, Tabnunubl NPON3BOAHbIX
aneMeHTapHbIX QYHKUWIA, NPUMEHEHMe Ans
AnhepeHUMpoBaHUS YHKLWIA, COCTAaBNEHNS YPaBHEHUS
KacaTe/lbHOMW.
N3yyeHne Teopem O CBA3W CBOMCTB PYHKLUWN N NPOU3BOAHONA,
(hOpMyNPOBKaA UX.
MpoBeaeHVe C MOMOLLbI MPOM3BOAHON UCCNef0BaHUA PYHKLUN,
3aflaHHON hopMynoiA.
YCcTaHOB/eHME CBA3M CBOMNCTB (DYHKLMU U MPOU3BOLAHON MO NX
rpaukam.
MpumMeHeHWe NPOM3BOAHOM ANS PELLIEeHNs 3a[a4 Ha HaxoXAeHue
Hanb0o/bLLEro, HAMMeHbLUEro 3HaAYeHNs U Ha HaXOXeHue
3KCTpemyma
O3HaKoM/IeHMe C MOHATUEM UHTErpana u nepBoo6pasHoI.
3yyeHne npaBuna BblYMCIEHNUA NepBOOOPa3HON U TeOpPeEMbI
HbloTOHa— JleitbHuLa.
PelleHne 3a4a4 Ha CBA3b NePBOOOPA3HON M ee NPOM3BOAHOIA,
BblUMC/IEHME NEPBOOOPA3HONM ANA AaHHON PYHKLUN.
PelleHune 3a4ay Ha NPMMEHeHMe UHTerpana Ans BblYUCIEHNS
(hM3MYECKMX BENNYUH U NoLWaaen

YPABHEHNA W HEPABEHCTBA
O3HaKoM/ieHMe C NPOCTENLLIMMN CBEAEHUAMMN O KOPHSAX
anrebpanyecknx ypaBHeHun, NOHATUSMU UCCNeA0BaHUS
YPaBHEHWUI N CUCTEM YPaBHEHU.
3yyeHne Teopun paBHOCUNIBHOCTW YPaBHEHUIA U ee
npumeHeHns. MoBTOpeHME 3aNnCU PELEHNS CTaHAAPTHbBIX
ypaBHeHWUI, NPMeMOB Npeobpas3oBaHNs ypaBHEHUA ANs CBeAEeHUS
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K CTaH4APTHOMY YpPaBHEHMIO.
PelleHne paunoHanbHbIX, UppaLnoHabHbIX, NoKasaTe/lbHbIX U
TPUTOHOMETPUYECKUX YPaBHEHUIN N CUCTEM.
Ncnonb3oBaHWe CBOMNCTB U rpauKkoB PYHKLMIA 418 peLleHns
ypaBHeHW. [1OBTOpeHNe OCHOBHbIX NPUEMOB PELLEHUS CUCTEM.
PelleHne ypaBHeHU ¢ NpUMeHeHNeM BCeX NPUeEMOB
(pasnoXeHusa Ha MHOXWUTeNW, BBeAeHUS HOBbIX HEWU3BECTHbIX,
MOACTAHOBKMW, rpamyeckoro MeToja).
PelweHne cMcTeM ypaBHEHWNIA C NPUMEHEHWEM Pa3/INUYHbIX
cnoco6os.
O3HakoM/eHMe C 06LLMMM BONPOCAMM PELLEHUSA HEPABEHCTB U
MCMNOMb30BaHME CBOWCTB W rpauKoB (DYHKLMIA NpU peLleHunn
HepaBeHCTB.
PelwleHne HepaBeHCTB M CUCTEM HEpPaBeHCTB C NPUMeEHEHUEM
pa3/INYHbIX CNOCO6OB.
lMprYMeHeHMe MaTeMaTUUYeCKNUX METOLOB A/19 peLleHns
cofiepxaTenbHbIX 3aay U3 pasMyHbIX 061acTeil HayKn u
NpakTukKn. VIHTepnpeTnpoBaHune pe3ynbTaToB C y4eTOM
Oea/ibHbIX OrpaHUYeHunI

SNEMEHTbl KOMBUHATOPUKW, TEOPU BEPOATHOCTEWN WU

CTATNCTUNKW
OCHOBHbIe MOHATUSA N3yueHne npaBuaa KOMGUHATOPUKM U NPUMEHEHME MpW
KOMGUHATOPMKM PELLIEeHNN KOMOUHATOPHbIX 3ajad.

PewleHne KOMOUHATOPHbLIX 3afa4y MeToAoM nepebopa 1 no
npaBuny YMHOXEHNS.
O3HaKoM/IeHMe C MOHATUAMM KOMOUHATOPUKMN: pasmeLLeHUAMMU,
coYeTaHMAMM, NepecTaHOBKaMN U opmynamMmn ons nx
BbIYUC/IEHNS.
O6bSACHEHME W NPUMeHeHMe (opMyn AN BblYNCNEHWUSA
pasMeLLeHniA, NepecTaHOBOK N COYETaHWUI NPU peLleHnmn 3aaau.
O3HaKoM/ieHne ¢ GUHOMOM HbIOTOHA M TPEYTrO/IbHUKOM
[Mackans.
PelleHne npakTUYeCcKMX 3afay ¢ UCNonb3oBaHUEM MOHATUIA U
npasun/i KOMOMHATOPUKM
AneMeHTbl Teopumn N3yyeHune Kraccuyeckoro onpegeneHns BeposaTHOCTU, CBOMCTB
BEPOATHOCTEMN BEPOATHOCTMW, TEOPEMbI O CYMME BEPOATHOCTEN.
PaccMOTpeHne NpUMeEpPOB BbIYUC/IEHNS BEPOATHOCTEN. PelueHne
3aflay Ha BblYWC/IEHNEe BEPOSATHOCTEN COObLITUIA
MpeacTasneHue O3HaKoM/IeHWe C NpeAcTaB/ieHNeM YUCOBbIX faHHbIX U KX
AaHHbIX (Tabnumybl, XapaKTepucTuKamum.
Anarpammbl, rpaukun)  PelleHMe NPaKTUYECKMX 3afay Ha 06paboTKY YMCMOBbIX [JaHHbIX,
BbIUMCNEHME MX XapaKTEPUCTUK

FTEOMETPUNA
MpaAmble U NIOCKOCTM D OpPMYNNPOBKA U NPUBEAEHNE A0KA3aTeIbCTB NPU3HAKOB
B MPOCTPAHCTBE B3aMMHOI0 PacrnosioXeHnUs NPSAMbIX U NIOCKOCTENA.

PacnosHaBaHWe Ha yeptexXax n Mmoaenax pasyindHbiX ciyyaenB

20



MHOrorpaHHuKuN

B3aMMHOI0 PacnonoXeHns MpsMbIX 1 NJOCKOCTENR,
aprymMeHTMpOBaHNE CBOMX CYXAEHWA.

dopmynnpoBaHue onpeaeneHnin, NpU3HakKoB 1 CBONCTB
napannenbHbiX U NePNneHANKYNAPHbIX MIOCKOCTEN, ABYIPaHHbIX
N NMAHEAHbIX YroB.

BbINonHEHME MNOCTPOEHUS YINIOB MEXAY NPSMbIMUK, NPSAMOR Y
MIOCKOCTbIO, MeXAY MJIOCKOCTAMU MO ONUCAHUIO U
pacno3HaBaHne X Ha Mofensx.

MpumMeHeHWe NPU3HAKOB U CBOMCTB PACMONOXeHMs NPAMbIX U
MIOCKOCTEN Npu peLLeHnn 3agad.

N306paXkeHne Ha pUCYHKaxX U KOHCTPYMPOBaHME Ha MOAENsX
nepneHAnKyYNapoB M HaAKNOHHbIX K NI0OCKOCTKN, NPAMbIX,
napannenbHbIX MAOCKOCTEN, YI/I0B MeXAy NPsAMOn n
MIOCKOCTbIO Y 060CHOBaHNE MOCTPOEHMUS.

PelleHne 3aa4 Ha BblYMCNEHNE TEOMETPUYECKMX BENYNH.
OnucbiBaHWe PacCTOSHMUA OT TOUKM A0 NAOCKOCTKM, OT NPSAMON A0
MMOCKOCTU, MeXAy MNAOCKOCTAMU, MeXy CKPeLLnBaroLLMMnCS
NPAMbIMW, MEXAY NPON3BONbHLIMU PUIypaMn B MPOCTPAHCTBE.
dopmynnpoBaHmMe 1 OKa3blBaHWE OCHOBHbLIX TEOPEM O
paccTosiHUAX (TeopeM CyLL,eCTBOBaHMA, CBOWCTBA).
N306paxkeHne Ha YepTexax v MoAeNAaX pacCTOAHUSA U
060CHOBaHMe CBOUX CY)XXAeHUI. OnpefenieHNe N BblUMCIEHNE
paccTosiHWIA B NpocTpaHCcTBe. [NpuMeHeHMe (hopMyn 1 Teopem
nnaHUMeTpun ansa

peLLeHns 3aaau.

O3HaKoM/IeHMe C MOHATUEM MapannenbHOro NPOeKTUPOBaHUA U
ero csoncTeamu. PopmynnpoBaHme TeopemMbl 0 NaoLaam
OPTOroHaNbHOM MPOEKUUN MHOTOYTO/bHUKA.

MpumeHeHMe Teopun 419 060CHOBAHMA MOCTPOEHUIA U
BbIUNCNEHWUIA.

ApryMeHTUpOBaHMe CBOUX CYXAEHWNIN O B3aMHOM
pacnonoXeHnn NPOCTPaHCTBEHHbIX UTyp

OnuncaHne 1 XapakTepucTUKa pas/inyHbIX BUAOB
MHOrOrpaHHMKOB, Mepeync/ieHne Nx 31eMeHTOB U CBOMCTB.
N306paxkeHe MHOTOrpaHHMKOB W BbINOMIHEHWE MOCTPOEHNSA Ha
N306paXKeHNAX U MOLENAX MHOTOrpaHHUKOB.

BbluncneHve NMHeNHbIX 31EMEHTOB U YI/10B B
MPOCTPAHCTBEHHbIX KOHPUIypaunsx, apryMeHTMpoBaHne cBomnxX
CYXOEHUN.

XapakTepucTuKa n n306paXKeHne ceyeHns, pasBepTKu
MHOrOrpaHHMKOB, BblYMC/IEHME NOLWAAeN NOBEPXHOCTEN.
MocTpoeHMe NPOCTENLINX CeUYEHNIA Ky6a, MPU3Mbl, NMpaMuabl.
MpuMeHeHNe HakToB U CBeAEHUI U3 NNaHUMETPUMN.
O3HaKoMm/ieHMe ¢ BUaamn CUMMETPUIA B NPOCTPaHCTBE,
(hopmynnpoBaHue onpeseneHnin n CBOMCTB. XapaKTepucTunka
CUMMETPUM TeN BpaLleHns U MHOTOrpaHHMKOB.
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Tena 1 NOBEPXHOCTK
BpalLleHus

N3mepeHna B
reomMeTpuu

KOOpAMHaThbl U
BEKTOPb!

MpuMeHeHNe CBOMCTB CUMMETPUIK MPU PELUEHNN 3aaau.
cnonb3oBaHMe NPUOBPETEHHbIX 3HAHWUIA ANS UCCME0BaHUSA U
MOZENNPOBaHUA HECNOXHbIX 3aau.

306paXkeHe OCHOBHbIX MHOTOrpaHHUKOB U BbIMO/THEHWE
PUCYHKOB MO YCNOBMAM 3aaay

O3HaKOoM/IeHKe C BMaaMu Ten BpaweHus, GopMynnpoBaHue mx
onpeaeneHnini n CBOMCTB.

dopmynmupoBaHMe TEOPEM O CEYEHUM Liapa NA0CKOCTbIO U
NMOCKOCTU, KacaTenbHOW K cepe.

XapaKTepucTuka n nobpaxeHne Ten BpaLLEHNS, X Pa3BEPTKM,
ceyeHus.

PewleHne 3aa4 Ha NOCTPOEHME CEYEHWNIA, BbIYUCNEHWE A/INH,
PaccTOsHWIA, Yrnos, nnowaaen. NMposeaeHne AoKa3aTe/IbHbIX
PacCy>XXeHNn Npu peLLleHnn 3aaau.

MpUMeHeHNe CBOMCTB CUMMETPUM MNPU PELLEHNN 3a[ay Ha Tena
BpaLleHNsi, KOMOUHAL MO Ten.

N306parkeHne OCHOBHbIX KPYT/bIX T€N U BbINOMIHEHNE PUCYHKA
Mo YCNOBUIO 3a7a4m

O3HaKoM/IeHNE C MOHATMAMM Nowaam n o6bemMa, akcmuomamm u
CBOMCTBaMMU.

PelwleHne 3aa4 Ha BblYMC/IEHME NOWaAen NNOCKUX uryp c
NPUMEHEHNEM COOTBETCTBYHOLLNX (POPMYN U PaKTOB 13
NNaHUMETPUMN.

3yuyeHne Teopem 0 BbIYUC/IEHUMN 06BEMOB NPOCTPAHCTBEHHbIX
TeN, pelwleHne 3a4ay Ha NpUMeHeHne HopMyn BblYUCIEHUS
00bEMOB.

N3yueHne hopmyn Ansi BbIYUCNEHUSA NAoWaAein NOBEPXHOCTEN
MHOTFOrpaHHMKOB W TeN BpaLleHus.

O3HaKOM/IeHMe C METOAOM BbIYMC/IEHUS NIOLWAAMN MOBEPXHOCTH
chepeol.

PelwleHne 3aa4y Ha BblYMC/IEHNE NOLLafen NOBEPXHOCTH
MPOCTPAHCTBEHHbIX TeN

O3HaKOM/IeHMe C NOHATMEM BeKTopa. 3yyeHune 1eKapToBOM
CMUCTEMbl KOOPAMHAT B MPOCTPaAHCTBE, MOCTPOEHME MO 3aaHHbIM
KoopAnHaTam TOYeK M MIOCKOCTEN, HAXOXAeHNe KoopauHat
ToYeK. HaxoxXaeHne ypaBHEHUI OKPYXKHOCTK, cdepsl,
NMOCKOCTU. BblunCeHMe pacCTOAHUIA MeXAY TOUYKaMu.
3yueHne CBOMCTB BEKTOPHbLIX BEIUYMNH, NPaBU/ Pa3/ioXeHNS
BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, NPaBWU/ HaX0XAEHUS
KOOpAuHaT BEKTOpPa B NPOCTPaHCTBE, NpaBui AEUCTBUI C
BEKTOPaMW, 3afjaHHbIMU KOOpAMHaTaMW.

MpuMeHeHNe Teopuun NpPU peLleHnn 3a4a4 Ha AecTBUs ¢
BEKTOpPaMMU.

3yuyeHune cKansipHOro Npon3BeaeHnss BEKTOPOB, BEKTOPHOI0
YPaBHEHUS NPSAMOIA N NNOCKOCTU. MPUMEHEHNE Teopumn npu
pelleHnn 3afay Ha AeCTBMA C BEKTOpPaMn, KOOPANHATHbIN
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METOo/], MPUMEHEHWE BEKTOPOB [/ BbIYMNCNEHNS BEIMUNH YI/0B
N PaccTOSHUN,

O3HaKOM/IEHMe C [0Ka3aTebCTBAMM TEOpeM CTEPEOMeTpUmn 0
B3aMMHOM Pacro/oXeHUN NPAMbIX U MIOCKOCTEN ¢
MCMONb30BaHNEM BEKTOPOB

7. YHEBHO-METOAUWYECKOE N MATEPUAJTIBHO-TEXHVNYECKOE
OBECMEYEHWE MPOrPAMMbI YYEBEHOW ANCLUNNNUVHbI

«MaTemaTnka »

OcBOeHMe nporpaMmmbl y4ebHON AucumnamHbl «MatemaTuka » npegnosiaraet Haamyme B
npoeccnoHanbHOW 06pa3oBaTeNbHOW OpraHusauumn, peanusyrowein obpasoBaTeslbHYHO
nporpammy cpefHero obuiero obpasosaHus B npegenax ocsoeHua OTOM CMO Ha 6ase
OCHOBHOr0 06uiero obpasoBaHusi, y4e6HOro KabuHeta, B KOTOPOM MMEETCH BO3MOXKHOCTb
obecrneunTb 0b6yyaroLMMcA CBOOOAHBIN JOCTYN B IHTepHET BO BpeMs y4eOHOro 3aHATUSA
N nepunof BHey4ebHOIN AeATeNbHOCTMW.
MomeweHe kabuHeta yposneTBopseT TpeboBaHMAM CaHUTaPHO-3NMAEMMONOTNYECKNUX
».pasun un HopmatmsoB (CaHluH 2.4.2 No 178-02) wu OCHalleHO TUMOBbIM
obopyfoBaH/MeM,  YyKa3aHHbIM B HacToAwMx  TpeboBaHMAX, B  TOM  4uUcne
cneumnann3npoBaHHOW y4yebHON Mebenbto U cpeAcTBaMy 06y4YeHWs, LOCTATOYHbIMU ANA
BbINOJIHEHNS TPebOBaHWIA K YPOBHIO NOArOTOBKM 06YyYaroLmxCs.
B kabuHeTe nmeetcs MynbTuMeauninHoe o6opyaoBaHne, NOCPeACTBOM KOTOPOro
yyaCTHMKM  obpasoBaTeqibHOro  npouecca MOryT  npocMaTpuBaTb  BU3yasibHYHO
WH(opMaunio Mo  MaTemaTuke, CO34aBaTb Npe3eHTauuu, BUAeOMaTepuanbl, WHble
AOKYMEHTHBI.
B cocTtaB y4ebHO-METOANYECKOrO 1 MaTepuasibHO-TEXHUYECKOro obecrneyeHns nporpam-
Mbl Y4eOHON AgncumnamHbl «MaTemaTuka » BXOAAT:
* MHOTO()YHKLMOHa/IbHbIA KOMMIEKC npenojasaTens;
* HarnagHole nocobus (KOMNeKTbl y4ebHbIX Tabnuu, nnakatos, MOPTPETOB BblAato-

NXCA YYeHbIX-MaTeMATMKOB U Ap.);
* NH(HOPMALMOHHO-KOMMYHUKaTUBHbIE CPeACTBa;
* 3KpaHHO-3BYKOBbIE NMOCO6US;
* KOMMMEKT TEXHWUYECKON JOKYMeHTauun, B TOM 4YucCie nacnopra Ha cpefcTBa 06ydeHUs,
MHCTPYKLUM MO UX UCMOSIb30BAHUIO U TEXHMKe 6e30MacHOCTH;
* 6MBNNOTEYHbIA (DOHA.
B 61M6nmnoTeYHblin POHA BXOAAT YYEOHUKKM, yuyebHO-MeToANYeCcKMe KoMnnekTol (Y MK),
obecneymBaroLe oCcBOEHMe Yy4eOHOW AMCUMNAMHBI «MaTemaTuka », PeKOMeHA0BaHHble
UAX  JONYLWEeHHble AN WUCNOMb30BaHWSA B MPOMECCUOHaNbHbIX 06pasoBaTe/lbHbIX
opraHusaumax, peanusylowmx o6pa3oBaTeflbHYO nporpamMmy  CpefHero  obuiero
obpasoBaHMs B npegenax ocsoeHns ONMOIM CIMNO Ha 6a3e OCHOBHOrO 06WEro
obpa3oBaHus.
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BM6ANOTEUYHbIN (hOHA AOMNOMHEH 3HUMKNOMEeAUSAMU, CrpaBOYHMKaMMU, HAy4HOW, Hay4HO-
NoNynApPHON N APYro NNTepaTypoi No maTemaTuKe.

B npouecce ocBoeHMA nporpammbl y4e6HOW AUCUMMAUHBI «MaTemMaTuka» CTYAEeHTbI
MMEKT BO3MOXXHOCTb A0CTYyrna K 3/IeKTPOHHbIM Y4eOHbIM maTtepuanaMm Mo maTemMaTuke,
MMerLWmMmMcs BCBOOOAHOM gocTyne B CeTM  VIHTepHeT (3NeKTPOHHLIM  KHUraM,
npakTUKymam, Tectam,matepuanam Erd v gp.).

PEKOMEHOYEMAA NWTEPATYPA

Ona cTyfeHTOB

N.A. bnaTtos , O.B. CTapoxunos « BeluncnntenbHasa matemMatnka» Y4ebHoe nocobue
( DNEKTPOHHBLIA YYeOHUK)
JononHnTenbHaa nutepaTtypa

( 1) bawmakoB M. M. MaTemaTtumka: y4eOHUK AN CTYA. YUpPeXAeHuin cpeq. npod.
obpasoBaHua. —M., 2019.

BawmakoB M. . MaTemaTuKa. 3aja4yHuK: yueb. nocobue ans CTyh. yUpexxaeHui cpes,
npod. o6pasosaHma. — M., 20109.
(2) Konmoropos A.H. n ap. Anrebpa un Hayana matemaTunyeckoro aHanmsa 10-11 kn. -
M.: MNpocsewweHmne , 2019r.
(3)Anumos L. A. n ap. MaTemaTuka: anrebpa n Havyana MaTeMaTMUYeCKOro aHanusa,
reomMeTpus.
Anrebpa 1 Hayana matemaTtu4eckoro aHanmsa (6a3oBblil 1 yrny6ieHHbIn ypoBHK). 10— 11
Knaccol. — M., 2019.
(4) ATtaHacaH J1. C., bytysos B. @., Kagomues C. b. n gp TeomeTpusa (6a30Bbli1 1
yrny6neHHbIi ypoBHM). 10— 11knaccel. — M., 20109.
(5)A.I. Mopakosuy , [] eHnwtesa J1.I'., Kopewkosa T.A. n ap. . Anrebpa n Havana
mMaTeMaTuyeckoro aHanusa 10-11 kn. B2 4. : Y 1Y4yebHUK and yy-cs
06LLe06pa3oBaTeNbHbIX yupexaeHnin (6a3oBblil ypoBeHb) 4.2 3agavyHuk - M, 2019r.
l'yces B. A., T'puropees C. I'., MBonrnHa C. B. Matematuka gns npogeccuii u
cneumnanbHOCTEN coumanbHO-3KOHOMUYECKOTo NPounsa: y4ebHUK Ans CTyA. YUpexxaeHni
cpea. npog. obpaszosaHns. — M., 2019.

Ans npenopaBaTenei

depnepanbHbIin 3aKoH 0T 29.12.2012 Ne 273-P3 «O6 06pa3oBaHnmM B POCCUIACKOM
defepaymn».

Mpukas MuHuctepcTea ob6pasoBaHusd 1 Haykn P® ot 17.05.2012 Ne 413 «O6
YTBEpPXAeHUN (hefepasbHOro rocyapcTBeHHOro 06pa3oBaTenbHOro cTaHaapTa CpesHero
(nonHoro) obuiero obpasoBaHUA».

Mpukas MuHuctepcTBa obpasoBaHus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU
n3MeHeHuni B Mpukaz MuHUcTepcTBa 06pas3oBaHns U Haykn Poccuiickon degepayun oT
17.05.2012 Ne 413 «“O6 yTBEpPXAeHNN PeaepasnbHOro rocyaapcTBeHHOro
obpa3oBaTesibHOro cTaHgapTa cpefHero (NosHOro) obuLero o6pasoBaHna”».
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MucbMo [enapTaMeHTa rocyapcTBeHHON NOMUTUKK B cpepe MOoArOTOBKU paboumx
Kagpos 1 AMNO MuHuctepcTea o6pasoBaHmsa 1 Haykun P® ot 17.03.2015 Ne 06-259
«PekoMeH[aLuy Mo opraHu3aumnm nonyyvyeHnsa cpegHero obulero o6pasoBaHus B npegenax
0CBOEHMA 06pa3oBaTe/lbHbIX NPOrpaMM CpeaHero npogeccMoHanbHOro o6pasoBaHmns Ha
6a3e OCHOBHOro 06L1ero o6pa3oBaHMsa ¢ y4eTOM TpeboBaHUl eaepanbHbIX
rocyAapCTBeHHbIX 06pa3oBaTe/lbHbIX CTAHAAPTOB U NOJyYaeMou npogeccun nnm
cneynanbHOCTM CpefHero npoeccMoHanbHOro 06pa3oBaHmns».

BawmakoB M. M. MaTemaTtunka: KH. 414 npenogasarens: meTtog, nocobuve. — M., 2013
bawmakos M. W., LibiraHos L. . MeTognyeckoe nocobue ans noarotoBkn K EM9. —
M, 2011.

MHTepHeT-pecypchbl

www. fcior. edu. ru (MHhopmaUNOHHbIE, TPEHNUPOBOYUHbLIE Y KOHTPOJIbHbIE MaTepuarbl).

,D,OKyMeHT nognucaH SHEKTDOHHOI;I noanncbro
Bnapeneu: Wynera Bnagummp AHatonsesny

BOMKHOCTL: AMPEKTop

Opranusauus: FOCYJAPCTBEHHOE BIO[DKETHOE
NPO®ECCMOHATIbHOE OBPA3OBATESNIBHOE YYPEXOEHVE
KPACHOLAPCKOIO KPAS "AMWEPOHCKUM TEXHUKYM
ABTOMOBWIEHOIO TPAHCIMOPTA U1 CEPBUCA"

WHH: 232500656409
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