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MNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma mnpeaHa3sHaueHa [UId HW3YYEHUs MaTeMaTUKM B  IPOQECCHOHATIBHBIX

obpazoBaTenbHbIX opranuzanusax CIIO, peanusyromux o0pa3oBaTeNbHYIO IPOrPAMMY CPEIHEr0
obmiero oOpazoBaHMs B IIpeiesiax OCBOEHHUS OCHOBHOM IpogeccMoHalbHON 00pa3oBaTeIbHON
nporpamMmbl CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO 0OIIEro oOpa3oBaHMS MPU MOATOTOBKE
CIELIUAIUCTOB CPETHETO 3BEHA.
PaGouas mporpamma obmeob6pazoBarensHoil yueoHon quctummiasl O/16.01 MATEMATUKA
pa3paboTaHa Ha OCHOBE ITPUMEPHOM IporpamMMbl 00111€00pa30BaTeIbHON yueOHON TUCIUITIIMHbI
«MaTemMaTuka: ajrefpa M Hayajla MaTeMATHYeCKOr0 aHAJM3a; TreoMeTpHusD»> sl
IpoeCCUOHANIBHBIX ~ 00pa30BaTENbHBIX OpPraHU3alUAX, PEKOMEHJI0BaHHOM denepanbHbIM
TOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexkiaeHueM  «®DenepayibHblii  MHCTUTYT — Pa3BUTHUSA
oOpa3oBaHMs» B  KayecTBE MPUMEPHOHM mIporpaMMbl JJIs  peanu3alud  OCHOBHOM
npodeccuoHanbHOi  oOpas3oBarenbHoi mporpammbel  CIIO Ha 0aze OCHOBHOTO OOIIETO
00pa3oBaHMs C IOJIyYeHHEM cpeaHero obmiero oopazoBanus. [Ipotokos Ne 3 ot 21 urons 2015r.
Perucrpanuonnsiit Homep peuensuu 377 ot 23 utons 2015r. PT'AY «®HUPO» B cooTBETCTBUU C©
Pexomenpanusmu JlenaprameHTa rocyJapCTBEHHOM MOJIMTUKU B cepe MOJIrOTOBKM pabounx
kagpoB u AI1O Muno6puayku Poccun ot 17.03.2015r. Ne 06-259.

Copneprxanue nporpammbl «MaTemMaTuka» HalpaBlICHO Ha JOCTHXKEHHE CIEIYIOLINX
eneu:

- obecriedeHne c(HOPMUPOBAHHOCTH TPEACTABICHUH O COLMAIbHBIX, KYJIbTYpHBIX U
UCTOPHUYECKHX (haKTOpaxX CTAHOBIICHHUS MATEMATHUKH;

- obecnieyeHne chOpMUPOBAHHOCTH JIOIMUYECKOTO, aJITOPUTMHUYECKOTO M MaTEMAaTHYECKOIO
MBILICHHS,

-obecrieueHue c(OpMUPOBAHHOCTH YMEHHUM NMPUMEHSTh MOJTY4YE€HHbIC 3HAHUS NPH PELICHUU
pa3NUYHBIX 33]a4;

- obecrieueHre cOPMUPOBAHHOCTHU MPEACTABICHUI O MaTEMaTHKE KaK 4YacTH 001IeueI0BEeUeCKOit
KYJIBTYpBl, YHHBEPCAJILHOM S3bIKE HAYKH, ITO3BOJIAIONIEM OIMCHIBATH M HW3y4YaTh pEalbHbIC
IIPOLIECCHI U SIBJICHUS.

B nporpamMMy BKIIIOYEHO cojepkaHHe, HarpaBlIeHHOE Ha (OPMHUPOBAHHUE Y CTYIEHTOB
KOMITETEHITNH, HeoOXoauMbIX Id kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO
o01iero o0pa3oBaHus ¢ MOJYYEHHUEM CPEAHEro o0IIero o0pa3oBaHMs; MPOrpaMMbl MOATOTOBKH
cneruanucToB cpeanero 3seHa (IIICC3).

MaremaTrka u3ydaercsi Kak mpoguibHas obieoOpa3oBaTesbHas ydeOHas IUCIUIIINHA,
YUUTBIBaroIIas cnenn@uky ocBanuBaemMbix cryaeHTamu npodeccuu CI1O:

-TexHu4yeckoro npoduis: 15.01.35 Mactep cnecapHbix paboT

OO0masi xapakTepuCTHKA Y4eOHOM TUCUMILTHHBI

1.1. O6s1acTh NIPUMeEHEHHUSs! IPOTPAMMBbI

Pabouas mporpamma yueOHOM qucturuinHbl «MateMatuka: anredpa U Hadajaa MaTeMaTHYECKOTO
aHaJN3a; TeOMETPUS» SABISETCA YUYeOHBIM MpeIMeTOM 00s3aTeNbHOM MpeIMeTHON obnacTu
«MaremaTtka 1 uagopmaruka» O®I'OC cpennero olmiero obpazoBanus. Pabouast mporpamMma
y4eOHOM JUCHMIIMHBI MOXET OBITh HCIIOJIb30BaHA B JIOMOJHUTENBHOM 00pa3oBaHuUU (B
MOBBIIIEHNE KBATU(UKALNUUA 1O MPO(UII0 OCHOBHBIX NPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX
porpamMmM yueOHOTro 3aBe/ieHus], MOAroToBKa K nocryruienuto B CCY3 u BY3)

1.2. MecTo AMCUMILIMHBI B CTPYKType OCHOBHON NpodeccMoHAIbHOI 00pa3oBaTeIbHOM
NPOrpaMMbI:

«MatemaTHKa BXOJIUT B COCTaB 001uX 00pa30BaTeNbHbIX YUEOHBIX JUCIMILINH, (POPMHUPYEMBIX
npeametHeix obnacteit ®I'OC cpennero obmero oOpasoBanus, ans crneuuanbHoctedt CITO
COOTBETCTBYIONIETO MpOoduiis MpodheCCHOHATHPHOTO 00pa30BaHUS
1.3. Ieau 1 3a1a44 AMCHUILUIMHBI — TPEOOBAHUS K Pe3y/IbTaTaM OCBOCHHUS AN CHUIINHBI:
OOm1re 1enu U3y4eHus: MaTeMaTHKH TPAJUIIMOHHO Pealln3yIOTCs B UEThIPEX HAPABICHUAX:



1.006m1ee npeacraBiaeHrue 00 UASAX U METOJIaX MaTEeMaTHKH,

2. lHTennexTyalbHOE pa3BUTHE,

3. OBnageHne HEOOXOUMBIMUA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH;

4. BOCIIMTATEIILHOE BO3JICHCTBHE.

OcBoenue cojepxaHusi yueOHOM TuCcHUIUTUHBL «MaTemaTika» o0ecreunBaeT JOCTHUKEHHE
CTYJIEHTaMH CIEAYIOIIMX PE3yIbTaTOB:

JINYHOCTHBIX:

*c()opMHPOBAHHOCTH NMPEACTABJEHUNH O MaTeMaTUKE KaK YHHBEPCAJIbHOM SI3bIKE HAYKH,
CpeACTBE MOJICTTUPOBAHHMS SBJICHHUIA U MPOLIECCOB, 00 UIESIX U METOJ]aX MaTeMaTHKH;
*IMOHMMAHME 3HAYMMOCTM  MATEMAaTHMKW Uil  HAy4yHO-  TEXHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOLICHUS K MaTEMaTHKE KaK K YacTH 00IEUeTI0BEYECKOM KyIbTYpPhI uepes3
3HAKOMCTBO C UICTOpUEN PA3BUTHS MATEMATUKH, SBOJIFOLIMEN MATEMATUYECKUX HJICH.

*pa3BUTHE JIOTUYECKOTO MBILIUICHHUS, MPOCTPAHCTBEHHOI'O BOOOPa)KEHHSI, alrOPUTMUYECKOM
KyIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  ypOBHE, HEOOXOAUMOM [uisl  Oyayuieit
poheCCUOHATIBHOM IeATENILHOCTH, [UI POIOJKEHUSI 00pa30BaHMsI U CaMOOOpa3OBaHMS;
*oBJIa/IecHHe MATeMaTHMYECKUMU 3HAHUAMHU W YMEHHUSMH, HEOOXOAMMBIMU B TOBCEIHEBHOM
KHU3HH, JJIS1 U3YYEHUS CMEXKHBIX €CTECTBEHHO- HAYYHBIX TUCIMIUIMH Ha 0a30BOM ypOBHE H
JUCIHUIUIMH TPO(EeCCHOHATbHOTO IMKIA, JiA TMOJlydeHUus oOpa3oBaHUsI B 00ONacTsIX, HE
TpeOYIONIMX YTIyOJICHHONH MaTeMaTUYECKOM MOATOTOBKH;

* FTOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caM000pa30BaHUIO, Ha MIPOTIKEHUH,
CO3HATEJIbHOE OTHOILIEHUWE K HENPEPbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIELIHOM
npodeccnoHanbHOM U 0OLIECTBEHHOMN AEITeIbHOCTH;

*TOTOBHOCTB M CITOCOOHOCTB K CAMOCTOSITEIIbHON TBOPYECKON M OTBETCTBEHHOM JIEATEIILHOCTH;
*rOTOBHOCTH K KOJUJIEKTUBHOI paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMHU B 00pa30BaTeNbHOM,
OOIIECTBEHHO TOJIE3HOH, Yy4eOHO- WCCIIEOBATEeNIbCKOM, TPOEKTHOW M JIPYruX BHUAAX
NEeSATEIbHOCTH;

*oTHOWIEHHEe K TPO(eCcCHOHANBHON IEATENHHOCTH KaK BO3MOXKHOCTH YYacCTHS B PEHICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;
MeranpeamMeTHbIX:

YMeHune caMOCTOATENBHO ONPENESTh LU ACSITENIbHOCTA U COCTABIATh IUIaHbl AEATEIbHOCTH;
CaMOCTOSITEIIHO OCYIIECTBIIATh, KOHTPOJIUPOBATh KOPPEKTUPOBATH IE€ATEIBHOCTD; HCIIOIb30BaTh
BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTHKEHMS IIOCTaBICHHBIX LENe W pealu3aluy IJIaHOB
NesITeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETMU B PA3IMYHBIX CUTYaLUsX;

YMeHue poIyKTUBHO O0IIATHCSI M B3aMMO/JIEHCTBOBATH B MPOIIECCE COBMECTHOMU JIEATETLHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JEATENBHOCTH, 3((HEKTUBHO pa3periaTh KOHYIUKTHI;
Bnanenne HaBblkamMM —TO3HABaTENbHOM, yueOHO- MCCIEAOBAaTENbCKOM M IPOEKTHOMU
NeSITeNbHOCTH, HaBBIKAMH  pa3pelieHus MpoOjieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIIBHOMY IOUCKY METOJO0B PEIIEHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHMS;

I'oToBHOCTL M  CHOCOOHOCTH K  CaMOCTOSTENbHONW  HMH(OPMAIMOHHO-TIO3HABATEIIbHOMN
NeSITeIbHOCTH, BKIIIOYAsh YMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX MCTOUHUKAX WH(pOpMaluy,
KPUTHYECKH OIICHHBaTh W HWHTEPIPETHPOBATh HH(OpPMAIMIO, MOIY4aeMyK M3 Pa3IUnYHBIX
HCTOYHUKOB;

Bianenue sI3bIKOBBIMM CPeACTBAMM: YMEHUE SICHO, JIOTMMHO M TOYHO M3JIaraTb CBOK) TOYKY
3peHus, UCIIOJIb30BaTh aJIEKBATHBIE I3BIKOBBIE CPELCTBA,

Bnanenue HaBbIKaMH MMO3HABATEIHHOW pedIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX NEUCTBUHN U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, I'PAHUL] CBOErO 3HAHUS U HE3HAHMS,
HOBBIX IO3HABATEIBHBIX 3a7a4 U CPEACTB JUIS UX JOCTH)KECHUS,

IlesieycTpeMJIEHHOCTD B IOMCKAX U MPUHATHU pEIICHHH, COOOpa3HOCTh U UHTYHUIUS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEJICTABICHHI; CHOCOOHOCTH BOCIPUHUMATh KPAaCOTY M TapMOHHIO MUPA;
IMpeamerHbIxX



*ChopMUPOBAHHOCTDH TIPEJACTABICHUN O MAaTEMAaTUKE KaK YaCTH MUPOBOM KYJIBTYpPbl U MECTE
MaTeMaTHKU B COBPEMEHHOM IMBHIM3AIMH, CIIOCOOAX OMUCAHMA SIBICHUH peallbHOTO MHpa Ha
MaTEeMaTHYECKOM S3BIKE;

*C¢popMUPOBAHHOCTD TIPEJACTABICHUM O MAaTeMAaTHUYECKUX MOHSATUSAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJEIIAX, MO3BOJIAIOIMX ONMCHIBATh M U3y4aTh Pa3HbIE IPOLIECCH U SBJICHUS;
MOHMMaHHE BO3MOXXHOCTH aKCHOMATUYECKOTO TIOCTPOCHUSI MATEMAaTHYECKUX TEOPUL;

* BJajeHHe METOJaMM JI0Ka3aTeIbCTB M AJTOPUTMOB PEIICHUS, YMEHUE HUX IPHUMEHSATH,
MIPOBOJIUTH JTOKa3aTeIbHbBIC PACCYKICHUS B XOJ€ PEUICHUS 3a/1a4;

* BJaJeHHe CTAHJAPTHBIMU IIpHEMaMHU pEIIEHUs palMOHAIbHBIX W HMPPALUOHANIBHBIX,
MOKa3aTeJbHBIX, CTETMEHHBIX, TPUTOHOMETPHUECKUX YpPaBHEHHH M HEPABEHCTB, MX CHCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B TOM YUCIIE JUIsl TIOUCKA IIyTH PELICHUs U
WUTIOCTPAIIH PELICHUS YPaBHEHUH 1 HEPABEHCTB;

*c(hopMHPOBAHHOCTH TPE/ICTABICHUI 00 OCHOBHBIX MOHATHUSAX MAaTEMAaTHUYECKOTO aHAIHM3a U UX
CBOMCTBAx, BJIaJICHUE YMEHUEM

XapaKTepu30BaTh MOBeACHUE (YHKIMH, UCIOIb30BAHNE MOJYYEHHBIX 3HAaHUHN AJIS ONMMUCAHUS U
aHaJiM3a peaibHbIX 3aBUCUMOCTEN;

* BJ1ajieHMe OCHOBHBIMHU MOHSTUSAMHU O TNIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTypax,
MX OCHOBHBIX CBOMCTBAaX; CPOPMHPOBAHHOCTh YMEHHUS PAcIO3HATh T€OMETPHUYECKHE (PUTYpHI HA
gyepTekax, MOJENSX U B PealbHOM MHUpPE; NMPUMEHEHHE HU3YYEHHBIX CBOICTB Ie€OMETPHUUYECKUX
buryp u GpopMyn s pelIeHHsI TEOMETPHUYECKUX 3a]a4 M 3324 C IPAKTHYECKUM COJICPIKAHUEM;
* c¢(hOpMHPOBAHHOCTD IIPEJCTABICHUN O Mpoleccax U SBICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTUYECKHX 3aKOHOMEPHOCTSX B pPEaTbHOM MHpPE, OCHOBHBIX IOHSATHIX
JIEMEHTApHOM TEOpUU BEpPOATHOCTEH; YMEHMH HaXOAWTh M OLICHUBAaThb BEPOATHOCTH
HACTYIUICHHS] COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIlUSIX U OCHOBHBIC XapaKTEPUCTHKH
CllyyailHbIX BEJIMYMH;

* BJIaj/IeHU e HAaBBIKAMHU HUCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX ITPOTPAaMM IPHU PEIICHHS 3a/1a4.
1.4. PexomeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI AU CHUILIHHBI:

ITo cnenuaNbHOCTAM TEXHOJOTMYECKOr0 M COLHATBHO-IKOHOMUYECKOI 0

npoguieii: MakcumanbHas yueOHas Harpyska ooydatomierocs — 466 gacos.

o0s13aTeNibHas Harpy3Ku o0yJaromuxcs, BKIYas MpakTHYeCKUe 3aHAThs, - 324

yaca;142 yaca caMmocTosTeNsHON BHEAyIUTOPHOU paboThl U 162 vaca 13



TEMATHUYECKHWH IIJIAH

Ne Buabl yueOHOM neATEILHOCTH Koxa-Bo
(ayauTopHBbIE 3aHATHS, CO/IEPKAHNE O0yUCHMS) 4acoB
Beenenue 2

1 | Pa3BuTue noHsATHII O UKCie 18
2 | Kopau, crenenu u norapudMel 34
3 | IIpsiMble 1 MIIIOCKOCTH B TIPOCTPAHCTBE 24
4 | KombunaTtopuka 16
5 | KoopauHatel 1 BEKTOPbI 22
6 | OCHOBBI TPUTOHOMETPHUHU 40
7 | ®ynkuuu u rpapuKu 30
8 | MHOTOrpaHHHKHU U KPYIJIbIE Tea 32
9 | Havana MaTeMaTH4eCKOTO aHAIN3a 36
10 | UnTerpan u ero npuMeHeHUe 20
11 | DrneMeHThI TEOPUU BEPOSTHOCTEH U MaTEMaTHUYECKON CTATUCTUKH 16
12 | YpaBHeHHs U HEpABEHCTBA 34
Hroro 324
Bueayoumopnas camocmosmenvnasn paboma 142

Iloozomoeka gvicmynienuti no 3a0aHHLIM Mmemam, 00K1a008, peghepamos, scce,
UHOUBUOYATILHO20 NPOEKMA C UCNOTIb30BAHUEM UHGOPMAYUOHHBIX MEXHOA0SU U OP.




Conep:xanue y4eOHOM TUCHUILIIMHBI

HaumenoBanue Copnepxxanue y4eOHOro MaTepuaJia, JadopaTopHbie padoThbl M IPAKTHYECKUE 3aHATHS, O0bem YpoBenn
pa3iesioB U TeM caMoCTOsITeJIbHAsI padoTa o0yyalmmxcsi, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMS
1 3 4
MaremaTuka B HayKe, TEXHUKE, 3KOHOMUKE, MH)OPMAIIMOHHBIX TEXHOJIOTUSX U IPAKTUYECKON
Brejerue JESTEIIbHOCTH. } § 5 5
Llenu 1 3agaun U3ydeHus MmareMaTuku rpu ocsoeHuu npodeccuit CI1O u cnenupanbHoCTEH
CIIO.
1. Pa3Butue nonsaTuii | 1.1 Llenble ¥ panoOHAIBHBIC YUCIIA.
0 “mcae 1.2 JlelicTBUTEIIbHBIC YHCIA. 10 5
1.3 [TpuOnm>keHHbIE BHIYUCICHUS.
1.4 KommuiekcHble uncina.
IIpakTyeckue padorTsI:
1. HaxoxxneHne npuOIMKeHHBIX 3HaYeHUH BEJIMYMH M MOTPELIHOCTEH BBIYMCICHUN
(a0COMIOTHOM U OTHOCUTENBHOI); 8
2. CpaBHEHUE YUCIIOBBIX BbIPAKEHUH.
3. Haxoxnaenue ommOok B mpeoOpa3oBaHUAX U BIYUCICHUSIX
Kopnu u crenenn. KopHu HaTypanpHOM CTENEHH U3 YMCIA U UX cBOWcTBA. CTENEHH C
2.1 | panoHANBHBIMK TIOKa3aTelsiIMH, WX cBoiicTBa. CTENeHH ¢ JICHCTBUTENLHBIMU
nokazaressiMu. CBOWMCTBA CTETIEHHU C JIEHCTBUTENIBHBIM IT0OKA3aTeeM.
Jlorapugm. Jlorapupm unciaa. OcCHOBHOE JTOrapupMHUECKOe TOXKIECTBO. JlecaTHUHBIE
2.2 | u HaTypaibHbIe Jorapudmsl. [IpaBuna neiictuii ¢ morapupmamu. [lepexox k HOBOMy 12 2
OCHOBAHHUIO.
23 IIpeoGpa3oBanue anredpanyecKux Boipazkenmii. [[peoOpazoBanue palnoHaIbHbIX,
2.KopHnu, crenesu u UPpaIMOHATIBHBIX CTEMEHHBIX, MOKA3aTEeIbHBIX U JIOTapu(MUUECKUX BBHIPAKEHUH.
Jorapugmei IIpakTu4eckune padoTsbi:
1. Apucdmernueckue necTBUS HaJl YUCIAMHU, HAXOXKJIEHHE NPUOIMKEHHBIX 3HAUYCHHN
BEJIMYMH U MOTPEIIHOCTENH BhIYMCIEHUHN (a0COMIOTHON M OTHOCUTEIHHOM), CpaBHEHNE
YHCIJIOBBIX BBIPAKEHUH.
Brruncienne u cpaBHeHHE KOpHEN. BhIOTHEHNE pacueToB ¢ pauKaiaMu. 22

wn

Pemienne wuppanMoOHAIBHBIX ypaBHEHUM. HaxoxkiaeHue 3HA4YeHUN CTeneHel C
panroHaIbHBIMH NoKa3arensiMu. CpaBHeHHe creneHel. [Ipeobpa3oBanus BhIpaKeHUH,
collepKalux cTeneHy. Pelmenune nokasareapbHbIX ypaBHEHUN.

4. PenieHue NpuUKJIaIHBIX 3a/1a4.




~No

Haxoxnenune 3HaueHuil snorapudma mo npou3BONbHOMY OCHOBaHHIO. Ilepexox ot
OJIHOTO OCHOBaHMS K JApyromy. BeluucieHwe u cpaBHEHHE JIOTapH(MOB.
JlorapudmupoBaHue 1 TOTCHIIUPOBAHNUE BBIPAKCHUI.

[TpuOnkeHHbIe BHIYUCICHUS U PEIICHUS IPUKIAIHBIX 3a/1a4.

Pemenue orapuMudecKkux ypaBHCHHH.

3.IIpsimblie u
IUIOCKOCTH B
NMPOCTPAHCTBE

3.1

B3anmHOe pacroioskeHue IByX NPsIMBIX B IPOCTpaHCTBe. [[apannenbHoCTs npsMon
1 1ockocty. [TapamiensHOCTh T10cKoCTe!. [lepnenauKynspHOCTb IPAMON U
IJIOCKOCTH.

[lepnenauKyIsip ¥ HAKJIOHHASA. YTOJI MEXKY IIPSMOM U INIOCKOCTBIO. /IByrpaHHbIN

yroJL.
VYo Mexay MI0CKOCTAMU. [lepneH MKy IsIpHOCTb ABYX IIIOCKOCTEH.

3.2

['eomeTpuueckne npeodpa3oBaHus IPOCTPAHCTBA: MTAPAJUICIIBHBIN ITIEPEHOC,
CHMMETPHSI OTHOCUTEIIBHO IIOCKOCTH.

3.3

[TapannensHoe mpoekTupoBanue. Inomans opToroHanabHOM MPOEKIIUH.
N300paxenne mpoCcTpaHCTBEHHBIX QUTYD.

10

IIpakTnyeckne padoThbI:

1.

wmn

IIpu3Hakyu B3aMMHOTO PACHOJIOKEHMS NPSIMBIX. YTOJI MEXAY NpsSMbIMH. B3anmnHoe
pacIoIoKEHUE MPAMBIX M IUIOCKOCTeH. llepnenaukyisap U HakIOHHAas K IJIOCKOCTH.
VYros Mexy IpsMOMN U TNIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAaCIIOJIOKEHNUN MPSIMOU U
IJI0CKOCTH. Teopema 0 Tpex NMepHeHauKyIIIpax.

IIpu3Haky U CBOMCTBA NMapauIeNIbHBIX U IIEPIEHIUKYISIPHBIX IUIOCKOCTEH.

PaccrossHME OT TOYKHM 10 IUIOCKOCTH, OT IPSIMOM IO INIOCKOCTH, PACCTOSIHUE MEXKIY
IJIOCKOCTSAMU, MEXKIY CKPCLIMBAIOIIMMUCA IPSAMBIMH, MEXAY IPOU3BOIBLHBIMU
¢urypamu B MpoCTpPaHCTBE.

[TapayureapHOE IPOEKTUPOBAHKUE U €T0 CBOMCTBA. TeopeMa O IIIOIaIu OPTOrOHAIIBHON
MPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOE pacnosokeHue NpoCTPaHCTBEHHBIX QUTYP.

14

4. KomOnHaTopuka

4.1

OneMeHThl KOMOMHATOPUKU

OcHoBHbIE MOHATHSI KOMOMHATOPHKHU. 3aJauyd Ha TOJCYET 4YKCla pa3MeIleHUuH,
NepecTaHOBOK, coueTaHui. Pemenue 3a1a4 Ha nepeGop BapuanToB. @opmyrna OuHOMA
Herotona. CBoiicTBa GMHOMUHANBHBIX K03 dunnentos. TpeyronpHuk [lackans.

IIpakTHyeckue padorsbi:

Hctopus pa3BUTHA KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U CTATUCTUKU U UX POJIb B
pa3IUYHBIX chepax 4eTOBEUECKON KUZHEIEATCTLHOCTH.

[TpaBuna komOuHaTOpUKH. Pemenne KoMOMHATOPHBIX 33/1a4. Pa3MerieHus, coueTanus u
MIEPECTAHOBKHU.

bunom Herotona u tpeyronsHuk Ilackans. [Ipukinanueie 3amayuu.

1.

2.




5.KoopauHaTsbl 1
BEKTOPBI

5.1

ITpsimoyronbHas (AekapToBa) cUCTEMa KOOPIAMHAT B IPOCTPAHCTBE.
Dopmysa pacCTOSHUS MEXKAY IBYMSI TOUKAMHU.
VYpaBHeHus chepsl, INIOCKOCTH U IPSIMOH.

5.2

Bekrtopel. Monynbs BekTopa. PaBeHCTBO BeKTOpOB. Cl10KE€HHE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO.

Pa3noxenue BeKTOpa Mo HallpaBiICHUsIM. YTOJI MEXIY 1ByMs BeKTopamu. [Ipoexums
BEKTOPA Ha OCb.

Koopaunatsl BekTopa.

CxkansipHO€ IPOU3BEIEHNE BEKTOPOB.

5.3

Hcnonnr3oBanne KOOpJAUHAT U BEKTOPOB IIPU PCIHICHUN MAaTEMATUUCCKUX 1
MMPUKIAAHBbIX 3a1a4.

IpakTnyeckne padoThI:

1.

N

[Ipu3Haky B3aUMHOTO PacoI0KEHHS NPSIMBIX. YTOJI MEXKIY NpsMbIMU. B3aumuoe
pacmoJIokKEHUE MPAMBIX U IIOCKOCTEN. [lepnenauKynsap u HaKIOHHAs K INIOCKOCTH. YTOJ
MEXIY NPSIMOM U TUNIOCKOCThIO. Teopembl 0 B3aMMHOM PACIIOIO0KEHUH NPAMOU U
IJIOCKOCTH. Teopema 0 Tpex NMepHeHAUKYIIApax.

[Ipu3Haky u CBOMCTBA NapauIeNIbHBIX U MEPIEHIUKYISIPHBIX TIOCKOCTEH.

PaccrositHue 0T TOYKH 10 IMIIOCKOCTH, OT MPSAMOM JI0 TIIIOCKOCTH, PACCTOSHUE MEXKITY

TUIOCKOCTSIMU, MEXIY CKPEUTUBAIOIIIMHUCS MPSMBIMH, MEX/y TPOU3BOIBHBIMU (DUTypaMH
B IMPOCTPAHCTBE.

[TapannenbHOE IPOEKTUPOBAHUE U €TI0 CBOKMCTBA. TeopemMa o IIIOIaau OPTOrOHAJIbHOU
MIPOEKIIMY MHOTOYTOJIbHUKA. B3auMHOE pacronokeHre mpoCcTPaHCTBEHHBIX QUTyYp.
Pasznuynbie Buabpl MHOTOrpaHHUKOB. VX n300pakenus. CeueHus, pa3BepTKu
MHOTOTPpaHHUKOB. [[no1ane noBepxHocTH. Buibl CHKMMETpHiT B IPOCTPAHCTBE.
CumMeTpHs Tel BpalleHHsl © MHOTOTPaHHUKOB. Beruncnenue miomaaei u 00beMoB.
Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAMHAT B POCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CHEPHI, MITOCKOCTH. PaccTosiHre Mex Ty Toukamu. [leiicTBus ¢
BEKTOpaMHU, 3aIaHHBIMU KoopAnHaTamMu. CKalsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHoe
ypaBHEHHUE NPSAMOM U IJIOCKOCTH. MIC0/Ib30BaHUE BEKTOPOB IPU T0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUMU.
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Temamuka 6HeayOUmMopHol CAMOCMOAMENbHOU PAOOMbI:

Tewmbl uccreoBaTeabCKuX U pedepaTuBHBIX paboT, B KOTOPHIX BMECTO CEPHIl OTAEIBHBIX
MEJIKHX 3a/1a4 U YIPaXKHEHUH MpeaaraloTcs CIOKETHbIE 3aJaHusl, TpeOyromue
JUTUTEIIBHOU pabOThI B paMKaxX OJHOM MaTeMaTUYECKOW CUTYaI[uU. ITH TEMbI MOT'YT OBITh
KaK MHIUBUYAJIbHBIMU 3a/IaHUSIMU, TaK U TPYIIOBBIMH i1 COBMECTHOTO BBITIOJIHEHUSI
HCCIIEI0BAHUS:

N3zyuenne u npocMotp uHpopmaruu B coodbmennsx CMU, Uurepuer, HaydHO-
MOMYJSIPHBIX CTATHAX.




[ToaroroBka pedeparos «IIpuMeHeHnE BEKTOPOB U METO1a KOOPAMHAT K PELICHUIO
FEOMETPUUECKUX 3a7au»
WHauBuyalibHbIE IPOEKTHI: BEKTOPHOE 3a/laHUE IPSAMBIX M IUIOCKOCTEH B IPOCTPaHCTBE.

6. OcHOBBI
TPUTOHOMETPUH

6.1

Ocnognvie nonsamus
Panuannas mepa yrna. Bpamarensnoe nsuxenue. CUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIa.

6.2

OcHosHble mpuconomempuiecKkue molcoecmsa
®opmyinsl npusBeneHus. @opmyisl cioxeHuss. @opmyiisl yasoeHus Popmyiisl
IIOJIOBUHHOTO yTJIa.

6.3

IIpeobpaszosanus npocmeuuux mpuzoHOMempuiecKux 8blpaiceHull
[TpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEIECHUE U
NPOM3BEACHUS B CYMMY. BBIpaykeHHe TPUTOHOMETPUYECKUX (PYHKIIUI Yyepe3 TaHTeHC
IIOJIOBUHHOT'O apryMEHTA.

6.4

Tpuconomempuueckue ypasHeHus u HepageHcmea

IIpocreiimne TPUrOHOMETPUYECKHUE YpaBHEHUs. [IpocTelre TpUroHoMeTpuIECKue
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYeCKHe QYHKIMU. APKCUHYC, apKKOCHHYC,
APKTaHIeHC.
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IIpakTyeckue padorTsi:

1.
2.

hw

PannanHBI METOX U3MEPEHMS YIVIOB BPAILIEHUS U CBA3b C IPaJyCHON MEPOU.

OCHOBHBIE  TPUTOHOMETPUYECKHUE  TOXKIECTBA, (OPMYJbl  CIOKEHHUS, YyJBOCHUS,
npeoOpa3oBaHUE CYMMBbl TPUTOHOMETPHUECKUX (PYHKIUI B IPOM3BEACHUE, IPEOOpa3OBaHHe
MIPOU3BEICHUS TPUTOHOMETPUUYECKUX PYHKIIUH B CyMMY.

IIpocreiiline TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE PYHKINU: APKCUHYC, ApPKKOCUHYC, apKTaHI€HC.

22

7. OYHKUUHU U
rpapuxku

@ynkuuu. O651acTh ONpeIeeHNs U MHOXKECTBO 3HaYeHU; rpaduk pyHKINH,
noctpoeHue rpadukoB GyHKIUH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

7.2

CgoiictBa ¢pyHKIIMA. MOHOTOHHOCTH, Y€THOCTh, HEUETHOCTh, OTPAaHUYEHHOCTb,
HNepUOIMYHOCTh. [IpoMexyTKH BO3pacTaHus U yObIBaHMs, HAaHOOJIbIIIee U
HauMEeHbIlIee 3HaYeHUsI, TOUKH SKCTpeMyMa. ['paduueckast HHTeprIpeTarusl.
[Tpumepb! pyHKIIMOHANBHBIX 3aBUCUMOCTEN B pealIbHBIX MPOLIeccax U SBICHUSIX.
Apudmernueckue onepanuu Hag GyHKuIusIMH. CroxkHas QyHKIUS (KOMITO3UIHUA).
[ToHsiTHE O HEMTPEPHIBHOCTU (YHKIINU.

7.3

OO6patusbie pyHkuu. O0MacTh onpeAeneHus 1 00JacTh 3HAYCHUH 00paTHOM
bynakuun. ['paduk oOpaTHOM PyHKITHH.

7.4

CreneHHble, MoKa3aTeNbHbIE, JOTapu(PMUUECKUE U TPUTOHOMETPUYECKUE PYHKIIUH.
OOGparHbie TPUTOHOMETPHYECKHE (YHKITUN

Onpenenenus ¢GyHKIMA, nX cBOHCTBa U rpaduku. [IpeodpasoBanus rpaduxos.
[TapannenbHbIN IEPEHOC, CHMMETPHSI OTHOCUTEIBLHO OCEH KOOPAMHAT U CUMMETPHS

16

9




OTHOCHUTEIIbHO Hayasla KOOpJAMHAT, CHMMETPHUS OTHOCUTENILHO MPSIMOH Y = X,
pacTsbKEeHUE U C)KaTHe BJIOJIb OCe KOOpIUHAT.

IIpakTyeckune padboTsbI:

1.

2.

6.

[Ipumepsl 3aBUCUMOCTEN MKy NMEPEMEHHBIMH B pealbHBIX MPOIECCax U3 CMEKHBIX
JUCLIUATUIHH.

Onpenenenne Gpynknuii. [locrpoenne u yreHue rpadkoB GyHKITUH.

HccnenoBanue ¢pynkuuu. CBoMCTBA IMHEHHOM, KBaPaTUYHON, KYCOUHO-TMHEHHON U
JIPOOHO-JIMHEWHOU (DYHKITHIA.

HenpepsiBable 1 nepuoauueckue pyHkuuu. CBoiicTBa U TpaQuKi CHHYCa, KOCHHYCA,
TaHTeHCa U KOTaHTeHCA.

Ob6parubie ¢ynkumn u ux rpaduxu. OOpaTHBIE TPUTOHOMETPHYECKUE (DYHKIIHH.
[TpeoOpazoBanus rpaduka Gpynkuuu. ['apmoHnyeckue KonedaHus.

[Mpuknagaeie  3amaun. [lokasarenpHble, JorapuMUYECKHUE, TPUTOHOMETPHUYECKHE
YpaBHEHHUS U HEPABEHCTBA.

14

Temamuka 6HeayOUmMopHol CAMOCMOAMENbHOU PAOOMbL:
[ToaroroBka pedeparosn:

e [Ipumepsl PyHKIMOHATBHBIX 3aBUCIMOCTEH B pEAIbHBIX MPOLIeCCaxX U SBICHHSIX.

e [‘apmonmyeckue konebanus. [Ipuknanneie 3a1aum.

e (CpoiicTBa TMHENHHOMN, KBaIPaTUYHOM, KYCOYHO- IMHEHHOM 1 1pOOHO- TUHEHHOM
byHKLINN.

e [Ipumenenue noHsATHS GYHKIIMU U CTOCOOOB 3aJ]aHUs B OOIIETEXHUYECKUX U
CHEIHUANIFHBIX TUCITUTLINH

e JKu3Hb 3aMedaTelLHbBIX JII0ACH- SUJIEP

8. MHOrorpaHHMKHU U
KpYyIJible Teja

8.1

1. Bepmmnsl, pebpa, rpaHu MHOTOrpaHHuKa. PazBepTka. MHOTrOrpaHHble yIiibl.
Boinykible MHOTOrpanHukH. Teopema Dinepa.

ITpusma. IIpsmas u HaknoHHas npusMa. [IpaBunbHasg npusma. [lapannenenumnen.
Ky6.

IMupamupa. IIpaBunbHas nupaMuaa. YcedeHHas nupamuaa. Terpasap.
Cummetpuu B KyOe, B mapajuieNienunese, B Npyu3Me U NUpaMuje.

Ceuenus Ky0a, IPU3MBbI U TUPAMUIBI.

[IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadipe, Kyde, OKTadape,
JI0JIEKAdJPE U MUKOCAZIPE).

N

oA
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Tena v TOBEPXHOCTH BpaIICHUS

1. Huwmuaap wu  KoHyc. YceueHHBbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas

8.2 MOBEPXHOCTh, OOpasyromias, pa3BepTka. OceBble CEYCHHS W CEUCHHUS,
napaielibHble OCHOBAHUIO.

2. llap u chepa, ux ceuenns. KacarenpHas miockocTsb K cdepe.

IIpakTnyeckune padoThbl:
1. Cummerpuu B KyOe, B mapajuieenuIee, B IpU3Me U upamuIe.
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2. Ceuenus Ky0a, IPU3MBbI, TUPAMHU/IBL.

3. OceBble CEUCHHS U CEYCHHS, TTapAIJIeIbHBIE OCHOBAHUIO.

Temamuxa 6HeayOumopHoul camocmoamensHou pabomsi:

e Cpenatbh Mojenu Guryp
e (CocraBieHHE KPOCCBOPOB
® lccnenoBatensckas padota «IIpaBuiibHbIE U OTYPABUIbHBIE MHOTOTPAHHUKU.»
9 Hayana IHocnenoBare/ibHOCTH. CrniocoOsl 3a/laHus U CBOICTBA  YMCIIOBBIX
MaTeMaTH4eCKOro H0CJIEI0BATEIbHOCTEH.
aHaJIN3a 9.1 [TonsiTue o mpenene nocnenoBarenbHOCTH. CyllecTBOBaHHUE Ipeaesa MOHOTOHHOMN
OTpaHMYEHHOW  mocyenoBareabHocTH. CyMMHMpOBaHHME — IOCIIENOBATEIbHOCTEH.
beckoHewyHO yObIBarolasi reoMeTpruyecKasi IporpeccHs U ee CyMMa.
IIpousBoanasi. IloHstne o mnpous3BOAHON (YHKIMM, €€ TEeOMETPUUYECKHH U
dbuzndeckuil cMbIc. YpaBHEHUE KacaTesnbHOU K rpaduky QyHkiuu. [IponsBoaHbie 18
CYMMBI, Pa3HOCTH, TPOU3BEEHHS, YaCTHBIE. | [pON3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX
¢byuknuil. [lpuMeHnenne mpou3BOJHOM K HCCIENOBAHUIO (PYHKIMHA M TOCTPOEHUIO

9.2 rpa¢ukoB. [Ipon3BoaHbie 00paTHON QYHKIHMU U KOMIO3ULUHU (PYHKIUH.

[Tprmeps! HCTIONB30BaHUS MPOU3BOAHOM JI HAXOXACHUS HAUYYIIEro pEeIIeHUs B
NPUKIAJHBIX 3a7a4ax. Bropas mpousBojHas, ee TeOMEeTpHUecKUil U (U3NUecKuit
CMBICII.

Haxoxxaenue ckopocTy Jutst mpoliecca, 3aJaHHOTo popMyIioi u rpaduxom.

IIpakTHyeckue padorsbi:

1. UYwucnoBas mMOCIEIOBAaTENbHOCTh, CIIOCOOBI €€  3a/JaHus, BBIYUCICHHUS  WICHOB
nocnenoBarenbHocTH.  [lpegen  mocnegoBarenbHOCTH.  beckoHeuHOo — yObIBaromias
reoMeTpHUEeCcKasl IPOrpeccusl.

2. Tlpow3BoaHas: MEXaHUYCCKHIA U T€OMETPUICCKHII CMBICIT IIPOU3BOTHOM. 18

3. VYpaBHenue kacatenbHOW B obOmem Buae. IlpaBuna u Qopmynsl auddepeHpoBanus,
TaONHIa MPOM3BOJHBIX 3JEMEHTApHBIX (QyHKIMU. MccnenoBanne (QyHKIMH ¢ TOMOIIBIO
npou3BoaHONW. HaxoxneHue HamOOIBIIETr0, HAUMEHBILIETO 3HAYCHHUS M 3KCTPEeMabHBIX
3Ha4YCHHUH (PyHKITUH.
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Temamuxa 6HeayOumopHou camoCcmoamenbHol pabomuol:

[ToaroroBka pedepartos
3anauu, NPUBOISALINE K MOHATHIO TPOU3BOIHOMN
«Ku3up 3aMevarensHbIX Jroneii- HerotoH-JIeHoHuIDy
[ToaroroBka pedycoB, 3aMppPOBOK.
N3yuenne um mnpocmorp wuHPopManuu B coobmeHusx CMU, WurtepHer, Hay4dHO-
MOMYJISIPHBIX CTATHAX.
e HccnenoBarenbckas padora [lonsitue quddepennnana u ero NpuiIoKeHHe»

10. UnTerpan u ero

IlepBooGpa3nas u unterpaJ. [IpumeHeHne onpeaeIeHHOTO HHTErpaa Jisl

NpUMEHeHHne 10.1 HAXO0XJICHUS TUIONIaId KpUBOIMHEeHHoM Tpaneuun. ®opmyna Herotona—Jleiibnua. 10
[Tpumepsl IpUMEHEeHHsI UHTErpaia B (GU3MKE U TEOMETPHUH.
IpakTnyeckne padoThbl:
1. HWnrerpan u nepBoodOpaszHasi. 10
2. Teopema HproTona—IJleitOHu1a.
3. IlpumMeHneHue uHTErpaja K BBIYUCICHUIO (PU3MUYECKUX BEIMYMH U TUIOMIA IEH.
11. DyiemeHTBI DnemeHmul meopuu eposmHocme
Teopuu Co0bbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKeHUE BeposiTHOCTe!. [TonsiTue o
BEpPOSITHOCTEIH 1 11.1 HE3aBUCUMOCTH  coObITHil. JluckpeTHas cnyuaiiHas BeNWYMHA, 3aKOH €€ 6
MaTeMaTHYeCKO PpacIpeCIICHIAL.
CTATHCTHKH UucnoBble XapaKTEpUCTUKU TUCKPETHOM CIyd4aiiHON BennunHbL. [IoHATHE O 3aKOHE
OOJIBIIINX YHCEIL.
Onemenmol mamemamuyeckou cmamucmuxu [IpeacraBieHne NaHHBIX (TaOIUIBI,
11.2 JIuarpammbl, Tpadukn), reHepaibHas COBOKYITHOCTb, BEIOOpPKa, cpe/iHee 5
apudmMeTnueckoe, Mmeanana. [loHsTre 0 3a1auaXx MaTeMaTHIECKON CTATUCTHKHY.
Pemenune mpakTryeckux 3a/1a4d ¢ MPUMEHEHHEM BEPOSATHOCTHBIX METOIOB.
IIpakT4yeckune padboTsbI:
1. Knaccudeckoe onpeneneHrne BEpOsITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa 0 CyMMe
BEPOSTHOCTEH. 4
2. Beruucnenne BepostHOCcTeH. [TpuKiTagabie 3a0a4n.
3. TlpencraBiieHre YMCIOBBIX JaHHBIX. [IpuKiIaIHbBIC 3a1a9H.
12. YpaBHeHus n Vpasnenuss u  cucmemvr  ypasnenuii.  PanvoHanmbHBIE,  MpPpALMOHAIIBHEIE,
HepaBeHCTBa 121 MOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI. 18

PaBHOCHUIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHEBIE MMPHUEMBI UX PCIICHUA (pasnoxceHHe Ha MHOXHTCIIHU, BBECACHUEC HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, Tpa)MuecKuii METO).
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12.2 Hepasencmaa. PanmonaneHele, WppaIoHaIbHEIE, MOKa3aTe/IbHbIC u
TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHUSI.

Hcnonvzosanue ceolicmé u epagukos hyHKyuil npu peuweHuu ypasHeHull u

12.3 Hepagencms. Meton uHTepBaioB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHO>KECTBA PEUICHUI YpaBHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
Ipuxnaouvie 3a0auu

124 [IpumeHeHre MaTeMaTHUYECKUX METOJOB JUIsl PEIICHHs COJep)KaTelIbHBIX 3a7ad U3

pa3IMyYHbIX 00JacTel HayKH U NIPaKTUKU.
WNHuTtepnperanus pe3yapTara, y4eT peajbHbIX OIPAaHUYEHUN.

IpakTnyeckne padoThbl:
1. Kopnu ypaBHenuii. PaBHocuiabHOCTh ypaBHeHUil. [IpeoOpa3oBanue ypaBHEHUI.

2. OcCHOBHBIC IPUEMBI PEIICHUsI YPaBHEHUH. PerieHne cucteM ypaBHCHHI. 14

3. Hcnonp3oBanue CBOMCTB 1 rpaduKoB YHKIIMHN [T PEIICHUS YPAaBHCHHI M HEPABEHCTB.
Jugphepenyuposannvie 3auemot 2 cemecmp 2
Bcezo 324
Ix3amen 4 cemecmp 4
Bneayoumopnan camocmosmenvhas paboma 142
113 162
Hmozo 466
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XapaKTepUCTHKA OCHOBHBIX BH/IOB Y4eOHOM 1eATEJIbHOCTH CTY/ICHTOB

Conep:kanue XapakTepucTUKA OCHOBHBIX BHA0B Y4eOHOH 1eATeJIbHOCTH CTYJAeHTOB (Ha

o0y4eHHUs YPOBHe YueOHBIX AeiicTBH)

Bgenenue O3HakoMJIEHME C pOJIbI0 MaTeMaTHMKd B HayKe, TEXHUKE, JKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJOTHIX U MPAKTHYECKON AEITEITHHOCTH.
O3HakOMJICHHE C LEJSMH U 33Jja4aMi U3Y4YeHUS MaTeMaTHKU IIPU OCBOCHUU
npodeccuii CITO u cnenmansuocte CITO

Auredpa

PazButue nmoHATHS O
qucie

Brimonnenue apudmernueckux AeHCTBUN HAJl YMCIAMH, COYETasi yCTHBIC U
[IMCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOamKeHHbIX 3HaYeHUI BEJTMYMH U IOIPEIIHOCTEH BBIYMCIEHUI
(a0COIIOTHOM M OTHOCUTENILHOM ); CPAaBHEHUE YNCIIOBBIX BBIPAKEHUIA.
Haxoxaenue omOok B mpeoOpa3oBaHUSAX U BBIYUCIECHUAX (OTHOCUTCS KO BCEM
IIyHKTaM IIpOrpaMMmbl)

Kopun, CTCIICHH,
JorapupmMsl

O3HakoMIJICHHE C TTOHSATHEM KOPHS N-i CTENeHU, CBOMCTBAMHU PAJUKATIOB U
MpaBUJIaMU CPABHEHUS KOPHEH.

@opMynHpOBaHUE ONPEIETICHUS KOPHS U CBOMCTB KOpHEH. Briuncnenue u
CpaBHEHUE KOPHEM, BBIMIOJHEHUE TPUKUAKHA 3HAYEHUSI KOPHS.

[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHI, COIEPIKALINX PaIUKATIBL.
BrimonHenue pacueroB mo GopMyiiaM, CoIEpKaIuM PagiKaibl, OCYIIECTBISL
HEOOXOMMBIC ITOJCTAHOBKU U MTPeoOpa30BaHMs.

Onpenenenre paBHOCUIBHOCTH BBIpaXKEHUH C pajuKanamu. Pemenue
HMPPALMOHATIbHBIX YPAaBHEHUM.

O3HaKOMIICHHE C IIOHSATHEM CTEIICHM C ICHCTBUTEILHBIM II0KA3aTEIIEM.
HaxoxaeHue 3Ha4eHM cTeNeHu, UCIIONIb3Ys TPH HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.

3anucbIBaHUE KOPHS N-I CTETIEHH B BUJIE CTETNIEHU C IPOOHBIM MOKa3aTelieM U
Hao000pOT.

DopmyIMPOBAHUE CBOKCTB CTEIEHEN. BhIUnCIIEHNE CTENEHEN C pallMOHAIbHbBIM
MOKa3aTeJieM, BBIMOJHEHUE TPUKHUIKY 3HAYEHUS CTETIEHU, CPABHEHHE CTETIEHEH.
[Ipeobpa3oBaHue YHCTOBBIX M OYKBEHHBIX BBIPAXKECHHM, COIEPIKALTUX CTEIICHH,
IIPUMEHSSI CBOMCTBA.

Pemenue nokasarenbHbIX ypaBHEHHM.

O3HakoMIJICHHE C TPUMEHEHUEM KOpPHEH U CTETICHEH MPY BHIYUCICHUN CPETHUX,
JIEJIEHUH OTPE3KA B «30JI0TOM CEUCHUMN).

Pemenue npuknaaHbix 3a1a4 Ha CIOAKHBIE TPOLIEHTHI

ITpeoOpa3zoBanue
anredpandecKux
BBIPAKCHUI

Brinonnenue npeobpa3zoBaHuii BeIpayKeHHH, IpUMEHEHNE POpPMYII, CBI3aHHBIX CO
CBOMCTBaMHU cTeneHel u jJoraprudmos.

Omnpenenenue 06JacTy JONYCTUMBIX 3HAYEHUH JTOrapu(pMUUECKOT0 BEIPAXKEHUSI.
Pemenue norapudmuueckux ypaBHEHUI

OcHOBBI TPUTOHOME

TpUH

OCHOBHBIE TOHITHSA

OcHoBHble nOHATUS 3yueHune pagraHHOro MeToja U3MEPEHNUs YIJIOB BpallleHUs U
UX CBS3U C TpagycHON Mepoil. M300paskeHue yriioB BpalleHNs Ha OKPYKHOCTH,
COOTHECEHHE BEJINYMHBI YIJIa C €r0 PACIOIOKEHUEM.

dopmynupoBaHHe ONpeeIEHUIl TPUTOHOMETPUUYECKUX (PYHKIIUI

JUISL YTJI0B TOBOPOTA M OCTPBIX YIJIOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U
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OcCHOBHEIE
TpHFOHOMeTqueCKH
€ TOXIIECTBa

IIpuMeHEHHEe OCHOBHBIX TPUTOHOMETPUYECKUX TOKAECCTB Il BBIYACICHUS
3HAYCHUH TPUTOHOMETPHUECKUX (DYHKIIHMI 1O OJHOM U3 HUX

[TpeobpazoBanus
MPOCTEUIIINX
TPUTOHOMETPUYCCKH
X BbIpaKEHU

N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (POPMYIIBI CIIOKEHHS, YIBOCHUS,
peoOpa3oBaHUs CyMMbl TPUTOHOMETPUYECKUX (PYHKLIUN B IPOU3BEICHUE U
MIPOU3BE/ICHUS B CYMMY U IPUMEHEHUE ITPHU BBIUMCICHUU 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI M YITPOILIEHHUSI €T0.

O3HaKkoOMJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUYEK HA €UHUYHOU

OKPY>KHOCTH M IPUMEHEHUE UX JI BbIBOJIa (OPMYJI IPUBEICHUS

ITpocreiimue Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHOMETPUUYECKH | TPUTOHOMETPUUYECKUX YPaBHEHUH.
€ YpaBHEHMS U [IpumeneHnue o0IMX METOJIOB PEILICHUSI ypaBHEHUH (IIPUBEACHUE K JIMHEHHOMY,
HepaseHcmea KBaJpaTHOMY, METOJ Pa3JI0’KEHUSI HA MHOXHUTEIH, 3aMEHbI IEPEMEHHON) PU
pELIEHNN TPUTOHOMETPUUYECKUX YPABHEHUM.
YMeHue oTMeuaTs Ha Kpyre pelleHus IpOCTEUINX TPUTOHOMETPUUECKUX
HEPABEHCTB
Apkcunyc, O3HaKOMJICHHE C TOHATHEM OOPaTHBIX TPUTOHOMETPUUYECKHUX (PYHKIIUH.
apKKOCHUHYC, W3yuenue onpeneneHuil apkCUHyca, apKKOCUHYCa, apKTAaHI€HCa YUCIIa,

APKTAaHI'CHC YKUClIa

(bopMynMpoBaHuE UX, N300pakeHHE Ha MHUYHON OKPYKHOCTH, IPUMEHEHUE IIPU
peLIeHUuN ypaBHEHU N

®YHKIIUU, UX CBOMCTBA U TPA®UKHA

OyHKIUY.
Ilonsarue o
HENPEPBIBHOCTH

byHKIIUN

O3HakoMJICHHE C TOHATUEM NIEPEMEHHOM, TPUMEPAMU 3aBUCUMOCTEN MEXKIY
[IEPEMEHHBIMH.

O3HakoMIICHHE C TIOHSATHEM TpaduKa, orpeeneHue MPHUHAIICKHOCTH TOUKU
rpaduxy ¢pynkuuu. Onpenesnenue mno Gopmyie npocTeiineit 3aBUCUMOCTH, BUJa €€
rpaduka. Beipaxkenue no ¢popmyiie

OJIHOM IIEPEMEHHOMN Yepe3 IpyTue.

O3HakomJIeHHE C onpeseieHneM QpyHKIuu, popmynupoBanue ero. Haxoxnenue
oOyacTu onpezeNieHus: U 00J1acTu 3HaYeHUH pyHKIUN

CaoiicTBa (yHKIHU.

O3HaKOMIICHHE C npumMepamMun (I)YHKLII/IOHaHBHHX 3aBHCUMOCTEN B PCaJIbHBIX

I'paduueckas IIpoLeccax U3 CMEXKHBIX JUCLHUIIIMH.
HMHTEpIpeTaLus. O3HakOMJIEHHE € JOKa3aTebHBIMU PaCcCYXJICHUSIMHU HEKOTOPBIX CBOMCTB JTMHEHHON
ITpumepsl U KBaJpaTUYHON (YHKLUH, IPOBEJCHNE HCCIeI0BaHUS TMHEHHON, KyCOYHO-
(YHKIIMOHAIBHBIX | JIMHEHHOU, APOOHO-IMHENHON U KBalpaTUUHOW (PYHKIMM, TOCTPOEHUE UX
3aBHCHMOCTEM B rpadukos. [Tocrpoenue u yrenue rpaduxos ¢pyHkuuit. MccnenoBanue GyHKIUM.
peanbHBIX Cocrapnenure BuA0B QyHKINN IO JAHHOMY YCIIOBUIO, PELICHHUE 3a/1a4 Ha
mpoueccax u IKCTPEMYM.
SIBIICHUSIX Brinonnenue npeodpasoBanuii rpaduka GyHKIUU
Ob6parnbie hyakumn | I3ydenune nonsamus oopamuou pyukyuu, onpeneacHue BUaa U HoCmpoeHue
epaghuxa obpammuoi GyHKyuu, HaxoKHcOeHue ee obaacmu onpedeneHus u 001acmu
3Hayenui. [lpumeHenne cBOMCTB GyHKINN
IIPU UCCIIEI0BAaHUH YPABHEHUM U PELIEHUH 3a]1a4 HA SKCTPEMYM.
O3HaKOMJIEHHE C TIOHATHUEM CIIOKHON (QYHKIIUU
Crenennele, Brruucnenue 3HadeHui QyHKIU 110 3HAYEHUIO apryMEHTa.
II0Ka3aTelbHBbIE, Omnpenenenre NONI0KEHUS TOUKH Ha rpaduKe 1o ee KoopAnHaTaM U Ha00O0poT.
norapudmuueckue u | icnonp3oBanue cBOMCTB GyHKIUMN AJ11 CpaBHEHUS 3HAUEHUH CTETIeHeN 1
TPUTOHOMETPHUYECKH | TIOTaprU(pMOB.
€ QyHKIHH. [Toctpoenue rpadMKoOB CTENEHHBIX U JIOrapupMudeckux GyHKIUH
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OO6parnbie
TPUTOHOMCTPHUYCCKU

e QyHKIUH

Pemienune noka3aTenbHbIX U JIOrapu(PMUUYECKUX YPaBHEHUH U HEPABEHCTB 110
M3BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPHIBHOM NMEPUOANYECKON (PYHKIINH,
(dbopMyIHpOBaHUE CBOMCTB CHHYCA U KOCUHYCA, IIOCTPOCHUE UX IPa(UKOB.
O3HakoMJIEHHE C TOHATHEM FapMOHMYECKMX KOJIEOaHUH U IpUMepaMu
rapMOHUYECKUX KOJIeOaHMI 11l OMMCaHUS IPOIIECCOB B (PU3HKE U APYTHX
00J1acTsAX 3HaHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHON MEPUOINYECKON PyHKINH,
(bopMynMpoBaHUE CBOMCTB TaHI'€HCA U KOTAHI'€HCA, IOCTPOSHHE UX I'PaUKOB.
[Tpumenenne cBOMCTB (QYHKIHIHA U1l CpPaBHEHUS 3HAYEHUI TPUTOHOMETPHUYECKHIX
(GyHKUUH, pelieHus] TPUrOHOMETPUUYECKUX YPAaBHEHHH.

Ilocmpoenue epaghuxoe o6pamubix MpueoHOMempuUecKux QYHKyull u onpeoeierue
no epagukam ux ceoucms.

Brimonnenue npeodpazoBanus rpadukon

HAYAJA MATEMATHYECKOI'O AHAJIN3A

ITocnenoBareabHOCT
n

O3HakoMJICHHE C TOHATUEM YHCIOBOH MOCIEA0BaTENbHOCTH, ClIOCO0aMH ee
3aJJaHNs, BEIYUCICHUSMH €€ WICHOB.

O3naxomaenue ¢ NOHAMUEM Npedend nocied08ameIbHOCMuU.
O3HaKOMJICHHE C BBIUUCIIEHUEM CYMMBbI OECKOHEUHOI'0 YHCIOBOIO psijia Ha
IpUMepEe BBIYUCIEHHS CyMMbI OECKOHEUHO YObIBaIOIIEH reOMEeTpUUYECKON
IIPOrPECCUM.

Pemienue 3aau Ha npuMeHeHHEe GOPMYIIbI CyMMbl OECKOHEYHO yObIBaIOLIEH
reOMETPHUECKON TPOTPECCUu

HpOI/ISBO,I[HaSI Hu cc
IIPUMCHCHHC

O3HaKOMJICHHE C TIOHATUEM NIPOU3BOIHOI.

N3ydenue u popmynupoBaHre ee MEXaHHUYECKOTO U TeOMETPUIECKOTO CMBICIA,
M3Y4YE€HHE aIrOpPUTMa BBIUMCIICHUS IPOU3BOIHOM HA IPUMEPE BBIUUCIICHUS
MT'HOBEHHOH CKOPOCTH U YTJIOBOTO KO3 duIeHTa

KacaTeJIbHOM.

CocraBnenue ypaBHEHHS KacaTeIbHOM B OOIIIEM BUJIE.

YcBoenue npasui 1updepeHupoBaHmsl, TaOIHUIBI TPOU3BOIHBIX 3JIEMEHTapHBIX
¢byHKIMH, npumMeHenue i quddepeHIpoBaHus GyHKIIUM, COCTaBIEHUS
yYpaBHEHUS KacaTeJIbHOM.

N3yuenune TeopeM o CBSI3M CBOWCTB (PYHKIIUU U MPOU3BOIHOM, (OPMYITHPOBKA HX.
ITpoBeneHue ¢ OMOIIBIO IPOU3BOIHON MCCaeI0BaHUs (DYHKIINUH, 3alaHHON
hopmyoii.

YcTaHoBIIeHHE CBSA3M CBOMCTB (DYHKIIMU M TPOU3BOIHOM MO UX rpaduKam.
[Ipumenenne npou3BOJHOM AJIs pELICHUS 3a/1a4 Ha HaX0K/1eHne HauOOoJIbLIero,
HAaUMEHBIIETO 3HAUYEHUS M Ha HAaXO0XKJIEHNE DKCTpEMyMa

[TepBooOpaznas u
HUHTETpaI

O3HakOMJIEHHE C TIOHATUEM MHTETpajia U epBoOOpa3HOM.

N3ydenue npaBuiia BEIYKMCIEHUS IEpBOOOpa3HO U Teopembl HbioToHa—
JleiiOHM1IA.

Pemienue 3a1a4 Ha CBSA3b EPBOOOPA3HOI U €€ IPOU3BOIHOMN, BHIYUCIICHUE
epBOOOpa3HOM ISl JAHHON (PYHKIIUH.

Pemienue 3a1au Ha MpUMEHEHHE UHTETpaia JJIs BBIYUCICHUS (PU3NUYECKUX BETUYNH
U IUIomaaeu

YpaBHeHNS U HEPABEHCTBA

YpaBHeHus u
CUCTEMBI yPaBHEHUI

O3HakOMJIEHHE C TPOCTEHIINMHU CBEACHUSIMU O KOPHSX alre0pandeckux
YPaBHEHUH, TOHATUSAMU UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM.
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HepaBencrtBa u
CHUCTCEMbI
HEPABEHCTB C IBYMSI
MNEPCMCHHBIMU

N3ydenue Teopuu paBHOCWIBHOCTH ypaBHEHU U ee mpuMeHeHus. [loBTopenne
3aIlMCH PEIICHNs CTaHJapTHBIX YPaBHEHUH, IPHEMOB MTPeoOpa3oBaHus ypaBHEHUI
IUIS CBEJICHUS K CTAHIaPTHOMY YPaBHEHHIO.

Pemenne panroHanbHbIX, MPPAlMOHAIBHBIX, IOKA3aTEIIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHUHN U CHCTEM.

Hcnonp3oBanue cBOMCTB U rpadKoB (QYHKIUH Ui pelIeHUs] ypaBHEHU.
IToBTOpEHNE OCHOBHBIX TPUEMOB PEILIEHUS CUCTEM.

Pemenue ypaBHeHUIi ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3JI0KEHHSI HA MHOKUTEIH,
BBEJICHUS HOBBIX HEM3BECTHBIX, 10ICTAHOBKH, IpahpuuecKoro MeToa).

Pemenue cucremM ypaBHEHHUI ¢ IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakomJIeHHE ¢ OOLIMMHU BOIIPOCAMU PELIEHHUs HEPABEHCTB U UCII0JIb30BaHHE
CBOWCTB ¥ rpauKOB (PYHKLUI P PEIICHUN HEPABEHCTB.

Perienne HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHUEM pa3IMUHBIX CIIOCOOOB.
[IpuMeHeHre MaTeMaTUYECKUX METOJIOB JJIs PELICHUS CONECPKATENbHBIX 3314 U3
pa3nuyHbIX 00acTell HayKH U NPAKTUKH.

HHTepnpeTupoBaHue pe3ysIbTaTOB C YYETOM PEAIbHBIX OTPaHUYCHUI

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEM U CTATUCTUKHU

OCHOBHBIE TIOHATHSA
KOMOWHATOPHUKH

W3yuenne npaBuia KOMOMHATOPUKH U IPUMEHEHHUE MTPHU PEIICHUH KOMOMHATOPHBIX
3amad.

Pemenre KoMOMHATOPHBIX 33124 METOJIOM Tepedopa U M0 MPABUITy YMHOKEHHUSL.
O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MEIICHUSIMH, COUYCTAHUSIMH,
NepecTaHOBKaMH U (OPMYJIaMu JUTsl UX BBIYMCICHUS.

OOmbsicHeHHEe 1 TPUMEHEHHE (OPMYII IJIsl BBIYHUCIICHUS Pa3MEIICHNH, TEPECTAaHOBOK
Y COYCTAHUH NP PEIICHNUH 3a/1a4.

O3znakomienue ¢ 6uHoMoMm HeroToHa u TpeyronpHukoM Ilackans.

Pemenne npakTudyeckux 3a/1a4 ¢ UCIOJIL30BAHUEM OHSATHH U TIPaBHII
KOMOWHATOPHUKH

DeMeHTHI TEOPUH

I/I3yq€HH€ KJIaCCUYCCKOIr'0o OMmpeaACICHUSA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEpPOSITHOCTEN TEOPEMBI O CYMME BEPOATHOCTEH.
PaccMmoTpenue npuMepoB BBIYUCIICHNS BEPOATHOCTEN. Pemenue 3anad Ha
BBIUHCIICHHE BEPOSITHOCTEN COOBITHI
IIpencrasnenue O3HaKOMJIEHHE C IIPEJICTABICHUEM YMCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.
JAHHBIX Pemenue npakTudeckux 3ajad Ha 00pabOTKY YHCIIOBBIX IAHHBIX, BBIYMCIEHUE UX
(Tabmuisl, XapaKTEPUCTUK
JUarpaMMsl,
rpadukm)
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CIIMCOK PEKOMEHIYEMOM JINTEPATYPBI

AmumoB III.A. u ap. Maremaruka: anreOpa M Hadajga aHajausa, TeoMeTpus. Anredpa u
Havasa aHanu3a (0a3oBbIil u yriuyoneHaslid ypoBeHs) 10-11 kmaces.-M.,2015.

AranacsnJI.C,, byryzoB B.®.Kamomues C.b. u ap. Maremaruka: aireOpa W Hadajia
aHanu3a, reometpus. ['eomerpus (6a30BbIii U yriayonenHsiid ypoBens) 10-11 kmaccesr. -M.,2015.

bammvakos M.U. MatemaTuka (6a30BbIii ypoBeHb). 11 k.- M., 2015r.

bamvakoB M.M. Matemaruka (6a30Bsiii ypoBeHs). 10 k.- M., ,2015.

bamvakor  M.M. Maremartuka: y4yeOHWUK IS CTYA.  YYPEKICHUH  Cpel.
npod.obpazoBanus.-M., 2015r.

bammvakosM.1.MatemaTtnka.3anaqauk: yaeOHOCTIOCOOME MJIsi CTYA. YYPEKISCHUU Cpej.
npod. obpazoBanus.-M., 2015r.

I'yces B.A., I'puropees C .I'., NBomrmna C.B. maremartmka s mnpodeccuid u
CHEIMABHOCTEN COLMATbHO- SKOHOMUYECKOT0 POouIIst: YUeOHUK AJIsl CTYA. YUPEXKACHUN CPETH.
npod. obpazosanus.- M.,2015.

Komsrun FO.M. TkaueBa M.B., ®enoposa H.E. u ap. MaremaTuka: anrebpa u Hayana
aHaym3a, reoMeTpus. Anredpa u Hadana aHanu3a (0a30BbIi U yrinyOJIeHHBIH ypoBeHb) 10 kimacc/
mon. Pen.A.b. XKmwxkuenxko..-M.,2015.

Konsrun FO.M. TkaueBa M.B., ®enopoa H.E. u np. Maremaruka: anrebpa u Hauyasia
aHanuza, reometpusi. Aiaredpa u Hadasna aHanusa (0a30BbIi U yriyOneHHbIl ypoBeHb) 11 kmacc/
non. Pen.A.b. XKmxkuenxko..-M.,2015.

I[OHOJ'[HI/ITCJILHI)IC HCTOYHUKH: TJIA npenonaBaTeﬂeﬁ

bammakos M.M. Maremaruka kuura mis yuumtens 11 kii.(6a3oBblii ypoBeHb).- M.,
W3narensckuii ieHTp «Akanemusi»,2015.

bammakor M.U. Maremaruka kamra mis yuwmrens 10 kir.(6a30Bbii ypoBeHB).- M.,
W3narenbckuit ieHTp «Akanemusi»,2015.

Maremaruka Ilporpamma mns 10-11 kmaccoB ( 6asoBbrnii ypoeenn) 2017 r., M.,
W3narenbckuit eHTp «AKaaeMus».

KonsaruulO.M., TkaueBa M.B., ®eneposa H.E. u ap. nox pexn. Kuxuenko A.b. Anredpa
¥ Hadaja MaTeMaTHYeCKoro aHaim3a (0a30BbIid U MPOPMIBHEIN ypoBeHb). 10 ki1.- M., 2015.

Huxoneckuit C.M., IloranoB M.K., PemernuxkoB H.H. u np. Anrebpa u Havana
MaTeMaTU4YecKoro aHanu3a (0a3oBbIi U npoduibHbI ypoBeHb). 10 k.- M., 2016. Hukonbckuii
C.M., IloranoB M.K., PemernukoB H.H. u ap. AnreOpa u Hauana mMaTeMaTH4eCKOro aHaJIN3a
(6a3oBbIil U poduibHEIM ypoBeHb). 11 k.- M., 2016. Atanacsu JI.C. u ap. ['eomerpust. 10(11)
Kin. — M.,2015.

Jlucuukun B.T., Conoseitunk 11.M. Matematuka: YueOHOe mocoOue Juisi TEXHUKYMOB. —
M.; Bricmras mikomna, 2015.

Kommoropor A.H. u np. Anrebpa u Hayana ananuza. 10(11) k1. — M., 2000.

Hanasu A.A.Matemaruka: YuebHuk.- M.: @opym: Uudpa- M, 2005. 352.

[Mexnenkuii N.[{. Matemaruka: yueOuux. — M.,2003.

Oenepanbhbiii 3ak0H 0T 29.12.2012r Ne273-®@3 «O6 ob6pazoBanuu B Poccuiickoii
denepaunn»

[Tpuka3 MunucrepcTtBa obOpasoBaHuss u Hayku P® ot 17.05.2012r. Ne 413 «O6
YTBEPXKACHUHM (PelepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro
(momHOTO) 001IEer0 00pa30oBaHMUS.

[Tpuxa3z MunuctepcrBa oopazoBanus U Hayku PO ot 29.12.2014r. Ne 1645 «O BHeceHUH
u3MeHeHuit B Ilpuka3 MunuctepctBa ob6pazoBanust U Hayku P® ot 17.05.2012r. Ne 413 «O06
YTBEPKACHUHM (PelepabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPEIHEro
(mostHOTO) O6IIIEer0 06pazoBanus.» [Tucemo JlenapramenTa rocyJapCTBEHHOM MOJIUTUKHU B cdepe
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noAroToBku padounx kaapos u JIITO MunucrepcTBa o6pazoBanus u Hayku PD ot 17.03.2015 06-
259 «PexoMeHIAIMU MO OPTaHU3AIMH TOJTYYCHHs CpEeTHEr0 0o0miero oopazoBaHusl B Mpeenax
OCBOCHHS 00pa3oBaTeIbHBIX MPOTPAMM CPETHEr0o MPOQecCHOHANTBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00miero o0Opa3oBaHusi C y4eToM TpeOOBaHUU (QenepatbHbIX TOCYAaPCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB MW TOJXy4aeMol MNPOPECCHH WIH CHEIHATBbHOCTH CPEIHETO
npo¢eCcCHOHATBLHOTO 00Pa30BaHU»

HNHuTepHeT- pecypcsl

www.feior.edu/ru (MuadopmanroHHbie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATCPUAIIBI)
www.school-collection.edu/ru  (Exunas koiutekuuss 1u@poBBIX  00pa3oBaTEeIbHBIX

pecypcoB)

JIeKTPOHHBbIE PeCypChl

CTEPEOMETPUSA ( YACTD 1 U 2) OOO» Buneocrynusa»Ksapt» HoBbie Bo3MOKHOCTH
it yeBoeHust kypca matrematukun OO0 «/Ipopay MATEMATUKA ®YHKIUA U TPAOUKU
000 « PU3NKOM»

Kypc maremaruku 21 Beka 6a3o0Bbiii MennaXays

Anrebpa u Hauana aHajaM3a UTOrOBasl aTTeCTalMsl BHITYCKHUKOB IIpocBemienne

EI'D Marematuka

OTkpbITast MaTeMaTuKa

VYpoxku anre6psr Kupumna u Medoaus

Ypoku reomerpun Kupunna u Medoaust

HoBble Bo3MoOxHOCTH Juid ycBoeHus: Kypca warematuku OOO «JIOC», 2014
OO6pa3zoBarenbHast KOJUIEKIH anredpa Ouznkom
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