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HNOACHUTEJIBHASA 3AIIMCKA

IIporpamma mnpenHasHaueHa Ui U3Yy4EHHMs MaTeMaTUKH B MPO(ecCHOHAIbHBIX

oOpazoBatenbHbIx opranuzanusax CIIO, peanu3yromux 00pa3oBaTeIbHYI0 IPOTPaMMy CPEIHErO
oOmiero o0pa3oBaHMs B Ipeliesiax OCBOEHUS OCHOBHOM IpodeccHOoHalbHON 00pa3oBaTeIbHON
nporpammbl CITIO (OITIOIT CIIO) na 6a3e ocHOBHOro 00miero oOpa3oBaHUsI MPU MOATOTOBKE
CHELMATNCTOB CPETHETO 3BEHA.
Pabouas mporpamma ob6meobpazoBarensHoi yaeOHOM muctuiumHabl OB.04 MATEMATUKA
pa3paboTaHa Ha OCHOBE IPUMEPHOI IporpamMmMsl 0011e00pa3oBaTeIbHON Y4eOHON TUCIMITIMHEI
«MaremaTuka: ajaredfpa M Hayaja MaTeMaTHYeCKOro aHaJIu3a; TreoMeTpHus» Ul
npodeCCUOHAIBHBIX  00pa30BaTEJIbHBIX OpraHu3alusaX, pekoMeHnoBaHHOH dexepaibHbIM
TOCYIapCTBEHHBIM ~ aBTOHOMHBIM  yupekaeHueM  «DenepanbHblii  MHCTUTYT — Pa3BUTHA
o0Opa3oBaHMs» B  KayecTBe MPUMEPHOM IporpamMmbl Ui peaJd3alud  OCHOBHOMU
npodeccuoHanbHO obpasoBarenbHOM mporpammbl CIIO Ha ©06a3e ocHOBHOTO 0OIIEro
00pa3zoBaHMs ¢ MOJyYeHHUEM cpeaHero odmiero oopazopanus. [Ipotokon Ne 3 ot 21 urons 2015t
Peructpanuonnsiit Homep peuensuu 377 ot 23 urona 2015r. ®I'AY «®UPO» B cooTBETCTBUU C
Pexomenpanusimu JlenaprameHnTa rocylapcTBEHHOM IMOJUTUKM B c(epe MOArOTOBKU padoumx
kaapos u J{I1O Munobpuayku Poccuu ot 17.03.2015r. Ne 06-259.

Conepxxanue mnporpammbsl «MaTeMaTHKa» HANpaBiIeHO Ha JOCTH)KEHUE CIIEAYIOIINUX
LEJICH:

- obecriedyeHne cHOPMUPOBAHHOCTH NPEACTABICHUNH O COLMANbHBIX, KYJIbTYpHBIX U
UCTOPUYECKHX (PaKTOPaxX CTAHOBICHHUS MAaTEMaTHKH;

- obecrieyeHrne Cc(HOPMUPOBAHHOCTH JIOTUYECKOI'0, AJITOPUTMUYECKOTO U MaTeMaTHYeCKOIro
MBIIICHHS,

-obecnieueHue CHOPMHPOBAHHOCTH YMEHUH INPUMEHSATh IOJIYYEHHBbIE 3HAHUSA INPH PELICHUU
pa3IMYHBIX 337a4;

- obecrieueHue chOpMUPOBAHHOCTH IIPECTABICHUN O MaTEeMaTHKE KaK YaCTH 00Ille4eI0BeYeCKOI
KYJBTYpBl, YHHBEPCAJILHOM SI3bIKE HAYKH, IMO3BOJISIONIEM ONUCHIBATH W HM3Yy4aTh pealbHBIC
IPOLIECCHI U SIBJICHUS.

B nporpamMMy BKIIOYEHO coOnEpKaHHE, HANpaBIEHHOE HAa (OPMHUPOBAHUE y CTYACHTOB
KOMIIETeHIIMH, HeoOXoauMbIX it kadecTBeHHOro ocBoeHust OIIOII CITO na 6a3e ocHOBHOro
o0uiero o0pa3oBaHusl ¢ MOJIyYEHHUEM CPEJHEro o0IIero oOpa3oBaHUs; MPOrpaMMbl OJTOTOBKU
cnernuanuctos cpeanero 3seHa (ITIICC3).

Matemaruka u3ydaercsi Kak npoduibHas obuieoOpa3oBaTenbHas yueOHasi NUCUUIUIMHA,
YUUTBIBaIONIAs cenu(uKy ocBauBaeMbIx cTyaeHTamu npodeccun CIIO:

-T€XHUYECKOTO MPOUIIS:
15.01.33 Tokaps Ha crankax ¢ UITY

OO0uasi xapakTepucTHKA y4eOHO JUCITUNIMHBI

1.1. ObsacTh NPUMEHEHHUA TPOTPAMMBI

Pabouas mporpamma yueOHOM quciuimnHbl «MaTeMatuka: ajnredpa U Hadajaa MaTeMaTU4ecKoro
aHaliu3a; TEOMETpHUs» SBISETCA Y4eOHBIM MpPEIMETOM 00s3aTelIbHON INpeIMeTHON obiacTu
«Marematuka u unpopmarukay ®I'OC cpennero obmero odpazoBanus. Pabouas mporpamma
y4eOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHa B JIOMOJHUTENBHOM 00pa3oBaHuu (B
MOBBILIICHHE KBaTM(PHUKAIUU O NPOQPIII0 OCHOBHBIX MPOECCHOHATIBHBIX 00pa30BaTENbHbIX
nporpaMm y4eOHOro 3aBeJIeHHs, OAroToBKa K noctyruienuto B CCY3 u BY3)

1.2. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOI mpodeccHoHAJIbHON 00pa3oBaTe/ibHOMI
NpPOrpaMmblI:

«MareMaTHKa BXOJUT B COCTaB 00IIMX 00pa30BaTeNbHBIX y4eOHBIX JUCUUILUINH, (HOPMUPYEMBIX
npeaMeTHbeix obiacteir ®I'OC cpennero obmiero oOpazoBanus, ans cnenuanbHocTet CIIO
COOTBETCTBYIOLIETO NMPOodUIst MpodhecCHOHATEHOI0 00pa30BaHuUs
1.3. lesin ¥ 3a1a4M JMCUMILIMHBI — TPEOOBAHUSA K Pe3y/JIbTaTaM 0CBOCHMS AUCHUILIMHbI:
OO0uue eny u3ydyeHust MaTeMaTUKU TPAJAULIMOHHO PEATU3YIOTCS B UETHIPEX HAIpPaBICHUSX:
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1.06miee mpencTaBieHne 00 UASSX U METOJIaX MaTEMATHKH;

2. UnTennekTyaabHOE Pa3BUTHE;

3. OBnaseHne HEOOXOMMBIMI KOHKPETHBIMU 3HAHUSIMH U YMCHHUSMU;

4. BOCIUTATENIbHOE BO3JICHCTBHE.

OcBocHHe coJepKaHusi y4eOHOW AMCHUILTMHBI «MaTemaTtukay O0eCIeuynBaeT IOCTHKECHUE
CTYJIEHTaMH CJIEeIYIOUINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

*c(opMMPOBAHHOCTb MPEACTABJIEHMI O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHHUS BJICHHUIA U MPOLIECCOB, 00 UILSIX U METOJaX MAaTEeMaTHKU;
*NOHUMAaHUe 3HAYMMOCTM  MaTeMaTUKU Ui HAydyHO-  TEXHHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOILICHHS K MAaTEMaTHKE KaK K YaCTH O0IEUeTI0BEYECKOM KyIbTYpPhI yepes
3HaKOMCTBO C UCTOpUEHN pa3BUTHS MaT€MaTUKH, HBOJIIOLIMEN MaTeMaTHUYECKUX UACH.

*pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, AITOPUTMHUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA ypOBHE, HeEOOXoAMMOM uia  Oy;aylien
po(heCcCHOHATTLHOM e TeIbHOCTH, IS TPOJOJHKCHHS 00pa30BaHus U cCaMO00pa30BaHUS;
*oBJIa/IlecHHe MaTeMAaTUYECKUMU 3HAHUAMU M YMEHHSIMH, HEOOXOIWMBIMH B TOBCEIHEBHOU
KU3HH, JJIS U3YYEHUS CMEXKHBIX €CTECTBEHHO- HAYYHBIX IUCIHILIMH Ha 0a30BOM ypOBHE H
JUCIUIUIMH TpOo(eCCHOHAIBHOTO LHMKIA, AN TOoNydyeHuss oOpa3oBaHHs B 00JIacTsAX, He
TpeOyomuX yriay0JeHHON MaTeMaTHYECKON TOATOTOBKY;

* FOTOBHOCTb 1 CITIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CAMOOOPa30BaAHUIO, HA MPOTSHKEHUU;
CO3HATENIbHOE OTHOIIEHHE K HEMPEepPhIBHOMY O0Opa30BaHMIO KaK YCIOBUIO YCHEIIHOW
npodeccuoHanbHOM U 0OLIECTBEHHON AESITeTbHOCTH;

*FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOATEIbHON TBOPUYECKOM U OTBETCTBEHHOM JESTEIbHOCTH;
*rOTOBHOCTDH K KOJIJISKTUBHOM paboTe, COTPYAHUUECTBY CO CBEPCTHUKAMH B 00pa30oBaTeNbHOM,
OOLIECTBEHHO I0JIE3HOM, Yy4eOHO- HCCIENOBAaTENbCKOW, MPOEKTHOM U JAPYruX BHAAX
JESITEIbHOCTH;

*OTHOLIEHHE K TPO(EeCCHOHAIBHOW JAEATEIIFHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX MPOOIIEM;
MeTanpeaMeTHBIX:

YMeHHe CaMOCTOSTENILHO OMPENENSITh e ASSITEIbHOCTA U COCTABIIATh IUIAHbI JESTEIbHOCTH;
CaMOCTOSITENTHO OCYIIECTBIISITh, KOHTPOJIMPOBATH KOPPEKTUPOBATH JACATEIHHOCTD; HCIIOIB30BaTh
BCE BO3MOXHBIE PECypChbl Ui JOCTH)KEHHUS IOCTAaBIEHHBIX IeJe M peanu3aliu IJIaHOB
NesITeIbHOCTH;, BEIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSX;

YMeHne npolyKTUBHO OOIIATHCS U B3aUMO/IEHCTBOBATh B IPOLIECCE COBMECTHOM /1€ TENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3 (PeKTHBHO pa3perars KOH(PIUKTHI;
Buasenne HaBbIKAMHM  [103HABaTEJIbHOM, Y4eOHO- HCCIENOBATENbCKOW U MPOEKTHOM
NeSITETIbHOCTH,  HAaBBIKAMU  pa3pemieHust MpoOJieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB pPElIeHHs MPaKTHUECKUX 3a]1a4, IPUMEHEHUIO Pa3InYHbIX
METO/IOB TIO3HAHUS;

I'oToBHOCTL M  CHOCOOHOCTH K  CAMOCTOSITEIbHONH  HMH(OPMAIIMOHHO-IIO3HABATEIBHOM
NeSITeTbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMaIum,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh WH(MOPMAIIMIO, TONYyYaeMYI0 U3 Pa3IHMuHBIX
HCTOYHUKOB,;

Buasenune A3bIKOBBIMH CPeJACTBAMH: YMEHHUE SICHO, JIOTUYHO UM TOYHO M3JIaraTh CBOIO TOYKY
3pEHHS, UCIIOJIb30BaTh aJIeKBATHBIE S3BIKOBBIC CPEIICTBA;

Biagenue HaBBIKAMU MMO3HABATENHHON peICKCUU KaK OCO3HAHMS COBEpPIIAEMBIX NEHCTBUI U
MBICITUTENBHBIX TPOIIECCOB, HX PE3yIbTATOB U OCHOBAHHIA, TPAHUI] CBOETO 3HAHUS M HE3HAHMS,
HOBBIX ITO3HABATEIHLHBIX 33724 U CPEACTB JIJISl KX JOCTUKCHHUS,

LlesieycTpeMJIEHHOCTH B TIONCKAX M PUHATHN PEIICHHI, COOOPA3HOCTh W HHTYHUITUS, Pa3BUTOCTD
NPOCTPAHCTBEHHBIX MPEICTABICHU; CHOCOOHOCTh BOCIPUHUMATh KPAacOTy U TApMOHUIO MUDA;
IMpeameTHbIX



*CdopMHPOBAHHOCTD IIPEJCTABICHUNA O MAaTEMAaTUKE KaK 4acTH MUPOBOHN KYNbTYPbl U MECTE
MaTeMaTUKH B COBPEMEHHOW LMBUIIM3ALMHU, CIIOCO0AaX OMUCAHMS SBJIEHHUI pealbHOro MHpa Ha
MaTEMaTUYECKOM S3BIKE;

*ChopMUPOBAHHOCTD TMPEJCTABICHUA O MATEMAaTUYECKUX TMOHATHUAX KAK BaKHEHIIUX
MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJISIONIMX OMKUCHIBATh U U3Yy4aTh Pa3HbIC MPOIECCHI U SBJICHUS,
MOHMMAaHKE BO3MOKHOCTH aKCHOMAaTHYECKOT0 MOCTPOCHHSI MATEMaTUYECKIX TEOPUH;

* BJIaJleHMe METOJaMHU JIOKa3aTeJIbCTB M AJITOPUTMOB pEHICHUS, YMEHHUE HUX MPUMEHATD,
MPOBOAMTD JOKA3aTEJIbHbBIE PACCYXKICHHS B XO/I€ PEILICHUS 3a]a4;

* BJaJeHHe CTaHJIAPTHBIMM TMPUEMAMH PEIICHUS PpalMOHAIBHBIX W HPPALMOHAIBHBIX,
MOKAa3aTebHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YPABHEHU M HEPABEHCTB, HX CHUCTEM;
MCII0JIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHUCIIE JIJIS IOMCKA MYTH PEIICHUS U
WUTIOCTPAIIMK PEIIeHUs] ypaBHEHUN 1 HEPaBEHCTB;

*c()OpMUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATUSAX MAaTEMAaTUUECKOT0 aHAIN3a U UX
CBOICTBaX, BJIaJICHUE YMEHUEM

XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA, UCIIOJIb30BAHUE MOTYYCHHBIX 3HAHWUU ISl ONMUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEI;

* BJ1ajileHne OCHOBHBIMH TIOHATHSIMU O IJIOCKHUX U MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX QUTYPAX,
UX OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh YMEHHMSI PACIIO3HATH FEOMETpPHUECKHUEe PUTYphI Ha
YepTekKax, MOJCISAX U B PEaTbHOM MUPE; MPUMEHEHUE U3YYCHHBIX CBOMCTB I€OMETPUUYECKHUX
buryp u hopMyIn Ui pelIeHrs FreOMEeTPUUECKUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COJIEP>KaHUEM;
* copMHPOBAHHOCTH TPEACTABICHUN O MPOIECCaX U SBJICHUSIX, UMEIOIIHNX BEPOSITHOCTHBIN
XapakTep, CTATUCTHUYECKHX 3aKOHOMEPHOCTAX B pEAIbHOM MHPE, OCHOBHBIX TOHSITHIX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HAXOIUTh W OLEHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYMH;

* BJ1aJleHHe HaBbIKaMU UCII0JIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX TPOTPaMM MPH pEIIeHUS 3a/a4.
1.4. PexomeHnayeMoe KOJIUY€CTBO YACOB HA OCBOEHHE MPOrPpaMMbl TUCHUIIMHBI:

ITo cnenuaabHOCTSM TEXHHYECKOT0 M COLMATbHO-IKOHOMUYECKOr0 Npoguieii:
MakcUMaibHas yaeOHas Harpy3ka oOydaromerocs - 480uqac.

o0s3aTenpHas Harpy3Ku o0y4aroluXcs, BKIIIOYas MpakTHueckue 3anarus, -320 yaca;

160 yacoB caMOCTOSTENbHON BHEAYTUTOPHOU pabOTHI



TEMATHUYECKHUM IJIAH

Ne Buabl yueOHOM qeATEILHOCTH Koxa-Bo
(ayauTopHBIE 3aHATHS, COAEPKAHNE 00YUEHHUS) 4acoB
Beenenue 2

1 | Pa3BuTHe MOHATHH O YHCIe 18
2 | Kopuu, ctenenu u orapudmsr 34
3 | [IpssmMble ¥ TIOCKOCTH B POCTPAHCTBE 24
4 | KomOunaropuka 16
5 | KoopauHaThl 1 BEKTOPHI 22
6 | OCHOBBI TPHTOHOMETPHH 40
7 | OyHKUMK U TpapUKH 30
8 | MHOrorpanHuKHU U KPYTJIble Tela 32
9 | Havana MaTeMaTH4ecKoro aHaiamusa 36
10 | MuTerpan u ero npuMeHeHue 20
11 | DyieMeHThl TEOpUU BEPOATHOCTENH U MAaTEMAaTUYECKOM CTATUCTUKU 16
12 | YpaBHEeHUs U HEpaBEHCTBA 30
Hroro 320
Bueayoumopnas camocmosmenvnas paboma 160

Tloocomoska evicmynienuii no 3a0aHHbIM MeMAM, O0KIA008, pehepamos, cce,
UHOUBUOYATILHO20 NPOEKMA C UCNOIb308AHUEM UHDOPMAYUOHHBIX MEXHOTI02UT U Op.




Conep:xanue y4eOHO JUCUUIINHBI

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKUE 3aAHATHS, Oo0bem YpoBeHb
pa3aesoB M TeM caMoCTOsITeJIbHAs paboTa 00y4yaommxcs, Kypcopasi padbora (IIpoeKT) 4acoB OCBOCHUA
1 2 3 4
MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(OPMALIMOHHBIX TEXHOJIOIHSIX M MPAKTUYECKON
Brexente JIeATEIIbHOCTH. } ) 4 2
Ilenu u 3aaun U3yyeHUs MaTeMaTHKu npu ocBoeHuu npodeccuit CIIO u cnenuansHoCTEH
CIIO.
1. PazeuTHe nonsaTuii | 1.1 Llenble ¥ palMOHAILHEIE YUCIA.
0 "ucre 1.2 JelicTBUTENbHBIE YHCTIA. 6 5
1.3 [TpuOnm>xeHHbIE BHIYMCICHUS.
1.4 KommekcHbie uncna.
IIpakTnyeckue padboTbi:
1. Haxoxnaenne npuOIMIKEHHBIX 3HAYEHUHW BEJIMYMH M IOTPEIIHOCTEN BBIYHUCICHUM
(a0CONMIOTHOM M OTHOCUTEIHHOM ), 6
2. CpaBHEHHE YNCIIOBBIX BBIPAKECHU.
3. HaxoxxaeHne ommbok B NpeoOdpa3oBaHMIX M BHIYUCIECHUSIX
Kopnu u crenenu. KopHu HaTtypanbHON CTENEHU U3 YMCIa U UX cBoicTBa. CTeneHu ¢
2.1 | pauMOHAIBHBIMU TIOKa3aTeNsAMH, HX cBoHcTBa. CTeneHH ¢ JAEHCTBUTEIbHBIMU
nokasaressiMu. CBOMCTBA CTENEHU C JEMCTBUTEIBHBIM [TOKA3aTEIIEM.
Jlorapugm. Jorapudm uncaa. OcHoBHOE NorapudmMudeckoe ToxaAecTBO. JlecaTHuHbIe
2.2 | u HaTypanbHbIe Jorapumel. [lpaBuna aeiictBuii ¢ gorapudmamu. Ilepexon k HOBOMY 9 2
OCHOBAHMIO.
23 IIpeodpa3zoBanue aaredpamveckux BbIpaxeHuii. [IpeoOpa3oBaHue pannOHATIBHBIX,
2.KopHu, crenesu u UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeNbHbIX U JIOTAapU(PMUUECKUX BBIPAKECHUM.
Jorapu(pMeI IIpakTHyeckue padorTsbi:
1. Apudpmernueckue NelcTBUS HAJ YUCIAMH, HaXOXKAECHUE NMPHOIMKEHHBIX 3HAUYEHHI
BEJIMYMH U MOTPEIIHOCTeN BHIYMCICHUH (a0COMIOTHOM M OTHOCHUTENBHOM), CpaBHEHUE
YHUCIIOBBIX BbIPAKEHUH.
2. Brluucnenue u cpaBHeHHE KOpHEH. BblnogHeHne pacueToB ¢ paguKalaMH. 21

3. Pemennme wuppannoHaNbHBIX ypaBHeHWH. HaxoxkmeHue 3HaYeHHWH CTeNeHed ¢
panroHaIbHBIMU NoKa3arensiMu. CpaBHeHHe creneHel. [Ipeobpa3oBanus BbIpaKeHUH,
CoZEpKalllNX CTeNeHU. Perenne nokazarebHbIX YypaBHEHUH.

4. PemeHue NpuKIaJHBIX 3a]a4.




Haxoxnenune 3HaueHWil norapudma mo Npou3BOJILHOMY OCHOBaHHio. Ilepexox ot
OJTHOTO OCHOBaHUS K Jpyromy. BblunmcieHne u  cpaBHEHHE JOrapuQpMoB.
JlorapudmupoBaHue U TOTCHIIUPOBAHUE BBIPAKCHHI.

[TpuGnnKeHHble BEIYUCIEHUS U PELIEHUs NPUKIIaJIHBIX 3a/1a4.

Pemenune norapupMuveckux ypaBHEHHIA.

3.IIpsimblie u
IUIOCKOCTH B
NMPOCTPAHCTBE

3.1

B3anmHoOe pacnionoxeHue JByX NpsMbIX B IpocTpaHcTse. [lapamienbHoCTh NpsaMoit
u 1ockocty. [TapamiensHOCTh T10CKOCTEN. [lepnenAuKyIsIpHOCTE IPAMON U
IJIOCKOCTH.

[lepnenquKyIsip ¥ HAKJIOHHAsA. YTOJI MEXAY IIPSIMOH U IUIOCKOCTBIO. JIByrpaHHbIN

YT OJL
Yrois Mexay MI0CKOCTAMU. IlepneH auKyIIpHOCTD JBYX IIJIOCKOCTEM.

3.2

['eomeTprueckue mpeodpa3oBaHms MPOCTPAHCTBA: MAPAIICIBHBIN MEPEeHOC,
CUMMETpPHS OTHOCHTEIIBHO IJIOCKOCTH.

3.3

[TapannensHOE ipoekTHpoBanue. [lmomaas OpTOroHaaIbHON MPOEKIIUY.
H300paxeHne npocTpaHCTBEHHBIX PUryp.

10

IIpakTnyeckue padoTbi:

1.

N

IIpu3Haku B3aMMHOTO PACIIOJIOKEHHS NPAMBIX. YTOJI MEXIy NpsAMbIMHA. B3anmuoe
pacrojIoKeHUe NMPSAMBIX U IIOcKocTeld. [lepnenauKymnsap M HakIOHHAsA K IUIOCKOCTH.
VYrois Mexy IpsMOM U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacIoIOKEHUH MPSMOHN U
IJI0CKOCTH. Teopema 0 TpeX MeprneHIuKyIsIpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX INIOCKOCTEN.

PaccrossHME OT TOYKHM 10 IUIOCKOCTH, OT IPSIMOM 110 IJIOCKOCTH, PACCTOSITHUE MEXKIY
IJIOCKOCTAMH, MEXKAY CKPELUIUBAIOIIMMUCSA MPAMBIMHA, MEXKIY IPOU3BOJIBHBIMU
¢urypamu B mpoCTpPaHCTBE.

[TapayieapHOE IPOEKTUPOBAHKUE U €TO CBOMCTBA. Teopema O IUIOIIAAA OPTOrOHAIBHOU
IPOEKIIMY MHOTOYTroJbHUKA. B3anMHOE pacnoioskeHrne NpOCTPaHCTBEHHBIX (QUTYD.
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4. KomOunaropuka

4.1

OneMeHTbl KOMOMHATOPUKH

OCHOBHBIE TOHATUS KOMOMHATOPUKHU. 3aJayd Ha TOJCYET YHUCla pa3MelleHui,
MepeCcTaHOBOK, coueTanui. Permenue 3a1ad Ha nepedop BapuanToB. Dopmysa GumHOMA
Herorona. CoiicTBa OMHOMUHANIBHBIX K03 duienToB. TpeyroiapHuk [lackans.

12

IIpakTHyeckue padorTsbi:

HcTopus pa3BUTHS KOMOUHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B
pasIUYHBIX chepax 4eTOBEYSCKOMN KUZHEIEATETLHOCTH.

[TpaBuna komOuHaTOpUKH. Perenne kKoMOMHATOPHBIX 3a7a4. Pa3menienus, couetanus u
IIEPECTAHOBKH.

bunom HerotoHa u tpeyronsHuk Ilackans. Ilpuknagasie 3anayn.

1.

2.
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5.KoopauHaTsl 1
BEKTOPBI

5.1

[TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmysa pacCTOSHUS MEXKAY ABYMS TOUKAMH.
YpaBueHus chepsl, MIOCKOCTH U MPSIMOH.

5.2

Bexropel. Moy BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO.

PasnokeHre BeKTOpa Mo HaIlpaBJICHUAM. YTOJI MeXAy AByMs BekTopamu. [Ipoekuus
BEKTOPA Ha OCh.

Koopaunatsl BekTopa.

CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.

5.3

Hcnons3oBanne KOOpJAHWHAT U BEKTOPOB IIPpU PCHICHUN MAaTEMATHYCCKUX U
IMPUKJIAAHBIX 3a1a4.

IIpakTn4yeckue padoTbI:

1.

N

[Ipu3Haky B3aUMHOTO PACIOJIOKEHHS IPSMBIX. YTOJI MEXY NpsAMbIMH. B3anmuoe
pacIoI0kKeHUE NPAMBIX U INIOCKOCTEN. IleprienauKysap U HaKJIOHHAs K IIJIOCKOCTHU. YTOJI
MEXIY NPSIMOM U IUIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PACIIOIOKEHUH NPAMOU U
IUIOCKOCTH. Teopema 0 Tpex HepreHuKyIsIpax.

IIpu3Haky ¥ CBOMCTBA NAPAJUIEIbHBIX U NIEPIEHAUKYIIAPHBIX INIOCKOCTEN.

PaccTosiHME OT TOUKM 10 IIJIOCKOCTH, OT IPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKAY
TUTOCKOCTSIMH, MEX/Ty CKPEIIUBAIOIIUMUCS MPSMBIMH, MEX/Ty TPOU3BOJIEHBIMU (UTypaMH
B [IPOCTPAHCTBE.

[TapannenbHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o miIomaam OpToroHaaIbHOU
IPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOe pacrosioskeHue MpOCTPAaHCTBEHHBIX QUTYD.
Paznuunbie Buapl MHOrOrpaHHukoB. Mx n3oOpakenus. CeueHus, pa3sBepTKU
MHOT'OIPaHHUKOB. [1nomans nosepXHocTU. Bubl cMMMETpHIA B IPOCTPAHCTBE.
CumMeTpus Ten BpallleH!s! 1 MHOTOIpaHHUKOB. Brruncienue miomaneit 1 00beMoB.
Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa cUCTeEMa KOOPAUHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, C(Hephl, IITOCKOCTH. PaccTosiHue Mexay Toukamu. J[eicTBus ¢
BEKTOPAMH, 33JJaHHBIMU KoopAuHaTaMu. CKaJIIpHOE IPOU3BENECHNE BEKTOPOB. BekTopHoE
yYpaBHEHUE NPSIMOM M INIOCKOCTH. Vcnosib30BaHNE BEKTOPOB IIPH JT0KA3ATEIBCTBE TEOPEM
CTEPEOMETPUMU.

14

Temamuxa 6HeayOumopHol camocmoamenbHol pabomel:

TeMmbl nccie0BaTeNbCKUX U pepepaTuBHBIX paboT, B KOTOPBIX BMECTO CEPHI OTAEIBHBIX
MEJIKUX 3a/1a4 U YIPaXHEHHUH MpeIaraloTcs CI0KEeTHbIE 3aJaHusl, TpeOyroue
JUINTENILHOW paboThl B PaMKax OJHOM MaTeMaTH4YeCKON CUTyalluu. DT TEMbI MOTYT ObITh
KAaK MHIUBHAYAJIbHBIMU 3a/IaHUSIMU, TaK U TPYNIIOBBIMH JIJII COBMECTHOI'O BBIITOJTHEHUS
UCCIIEI0OBAHUS:

Wzydenue u npocmotp uaopmarnuu B coodmenusx CMU, Unrepuer, HayuHo-
MONYJISIPHBIX CTaThAX.




[ToaroroBka pedeparos «IIpruMeHeHnE BEKTOPOB U METO/1a KOOPIMHAT K PELICHUIO
FEOMETPUUECKUX 3a7au»
WHuBUyalIbHbIE IPOEKTHI: BEKTOPHOE 331aHUE NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

6. OcHOBBI
TPUTOHOMETPUH

6.1

OcHogHbie noHsamusl
Panuannas mepa yrna. BpamarensHoe quxkenue. CUHYC, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCa.

6.2

OcHosHble mpuzoHomempuieckue moicoecmea
®opmyinsl puBeneHus. Popmyisl ciaoxeHust. Dopmyisl yasoeHus PopMyiisl
IIOJIOBUHHOT'O yIJia.

6.3

Ilpeobpazosanus npocmeriuiux mpueoHOMempUIecKUx 8blpadceHull
[TpeobpazoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHUE U
NPOM3BEACHUS B CyMMY. BrIpakeHre TpUrOHOMETpUYEeCKUX (PYHKINI Yepe3 TaHTeHC
MIOJIOBUHHOTO APTYMEHTA.

6.4

Tpuconomempuyeckue ypasHeHus u HepageHcmsa

[Tpocreiimue TpuroHoMeTpuueckue ypapHenus. [Ipocreifine TpuroHoMeTpuyecKue
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIIMUA. APKCHHYC, apKKOCHHYC,
ApKTaHI'€HC.

14

IIpakTHyeckue padoTsbI:

1.
2.

~ow

PaauanHblii METOA U3MEPEHUs YITIOB BPAILEHUS U CBA3b C IPalyCHON Mepoil.

OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKIECTBA, (QOPMYJbl  CIOKEHUsS, YyJIBOCHHUS,
npeoOpa3oBaHUE  CyMMBbl  TPUTOHOMETPUYECKMX  (QYHKUMH B  NpOU3BENCHHE,
npeoOpa3oBaHre IPOU3BEIEHUS TPUTOHOMETPUYECKUX (DYHKIUN B CYMMY.

[Tpocreiimme TPUroHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA.

OOpaTHble TPUrOHOMETpHUYECKHE QYHKIIMHN: ApKCUHYC, apKKOCUHYC, apKTAHT'€HC.

22

7. OYHKIUH H
rpa¢guku

Oynkiuu. O65acTh ONpeiesIeHNss 1 MHOXKECTBO 3HaUeHUH; rpaduk GpyHKImuu,
noctpoeHue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.

7.2

CaoiicTBa QyHKIIMU. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHHUYEHHOCTb,
HNepUOIMYHOCTb. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS, HAUOOJIbILIEE U
HauMeHbIIIee 3HaYEHUs], TOUKH 3KcTpeMyMa. ['paduyeckas HHTepIpeTanus.
[Tpumepb! PyHKIIMOHANBHBIX 3aBUCUMOCTEN B pealIbHBIX MPOLIeccax U SBICHUSIX.
Apudmernueckue onepanuu Hajx GyHKIuAMU. CnoxHas QyHKINS (KOMIO3HUIIMS).
[ToHsiTHE O HETIPEPHIBHOCTU (YHKIIUU.

7.3

O6parssie Gyukuu. O6IacTh ONpeieTIeHUs U 00J1aCTh 3HAYCHU 00paTHOM
¢bynkuuu. I'paduk oOpaTtHON HyHKIMH.

7.4

CrenenHble, moKa3aTelbHbIE, JOrapu(pMUUEcKre U TPUTOHOMETPUYECKUE PYHKIIUH.
OO0patHble TpUrOHOMETpUYECKHEe QYHKIIUN

Omnpenenenus pyHKuuid, ux cBoiicta u rpaduku. [IpeodpazoBanus rpadukos.
ITapajutenbHBIN NEPEHOC, CAMMETPHSI OTHOCUTEIILHO OCEH KOOPAMHAT U CUMMETpUs

12
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OTHOCHUTCIIbHO Ha4aJla KOOpAWHAT, CHMMCTPUA OTHOCHUTCIILHO HpHMOfI YyY=X,
pacTsXKEHUC U CXKAaTHUEC BIOJIb ocent KOOpAWHAT.

IIpakTHyeckue padboTsbI:

1. Ilpumepsl 3aBUCHUMOCTEH MEXIy NEPEMEHHBIMH B PEAJbHBIX MpPOIEccax U3 CMEKHBIX
JVCLIATUIHH.
2. Omnpenenenue pynkuuii. [loctpoenue u urenue rpagukoB GyHKITHIA.
3. HUccnenoBanue ¢ynxnun. CBoiicTBa JMHEHHOHN, KBagpaTHYHOW, KyCOUHO-TUHEHHOW U
JTPOOHO-JIMHEWHOU (DYHKITHIA. 12
4. HenpepsiBHble U nepuognueckue (QpyHkiuu. CBOHCTBa M rpaduKd CHHYCa, KOCHHYCA,
TaHT€HCa U KOTaHIeHCa.
5. OOparapie ¢yHkumu u ux rpaduku. OOpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITUH.
[TpeoOpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue konedanus.
6. Ilpuknagaeie 3amaun. [lokasaTenpHble, JIOTapu(PMUUYECKHE, TPUTOHOMETPHUUYECKHE
ypaBHEHHUS U HEPABEHCTBA.
Temamuka 6neayoumopHou camocmoamenbHou pabomel:
[TonroroBka pedepatos:
e [Ipumeps! QyHKINOHATHHBIX 3aBUCIMOCTEN B PEATBHBIX MPOILIECCaxX U SIBICHUSIX.
e Tapmonuueckue konedanusd. [Ipuxiagneie 3agauu.
e (CBoiicTBa TUHEITHON, KBaJPAaTUYHON, KYCOYHO- JIMHEWHOUN 1 JPOOHO- JINHEHHOM
byHKINN.
e [Ipumenenue noHsATUS GYHKIMH U CTIOCOOOB 3aaHUs B OOIIETEXHUYECKUX U
CTEeHATbHBIX AUCIUTUINH
e Kusub 3aMeuarenbHbIX Jroaeii- JUJIEP
8. MHOrorpaHHMKHU H 1. Bepmmnbl, pebpa, rpaHu MHOTOrpaHHUKA. Pa3BepTka. MHOrorpaHHbIC YTIIBI.
KpyrJjble TeJa Boinykiblie MHOrorpanHuku. Teopema Diepa.
2. Tlpusma. Ilpsimas u HaknoHHas npusma. [IpaBunsHas npusma. [lapannenenumnesn.
Ky6.
8.1 [Tupamuna. [IpaBunpHas nupamuga. Y ceueHHas nupamuaa. Terpasap. 24

Cummetpuu B KyOe, B Mapaiesienumesie, B Ipu3Me U MUpaMuje.

Ceuenus xKy0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBnenre o MpaBUIBLHBIX MHOTOTPAaHHUKAX (TeTpasape, Kybe, oKTadipe,
JIOJIeKadIpe U UKOCAdJIpe).

ok w
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Tena 1 MOBEPXHOCTH BPAICHHS

1. HuwmHaap u koHyc. YcedeHHBIM KoHyc. OcHOBaHWe, BBICOTA, OOKOBas

8.2 MOBEPXHOCTh, OOpasyromiasi, pasBepTka. (OceBble CEUYCHHUS € CEUCHUS,
napajuiesIbHbIe OCHOBAHUIO.

2. Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

IIpakTnyeckue padboTbi:
1. Cummerpuu B Ky0Oe, B mapajuiesienuIiesie, B MpU3Me U MUpaMuie.

6

2. Ceuenus ky0a, IpU3MBbI, ITAPAMHUJIBI.

3. OceBble CeUEHHsI U CEUCHUS, TApaJICIbHbIE OCHOBAHHMIO.

Temamuxa 6neayoumopHou camocmosamenbHou pabomsl.:

e Caenats Moaenu Guryp
e (CocraBieHHE KPOCCBOPIOB
® liccnenoBarenbckas padoTa «IIpaBuiibHBIE U OJTYTIPaBUIIbHBIE MHOTOIPAaHHHUKH.»
9 Hauana ITocaenoBaTebHOCTH. CrniocoOsl 3a/laHus u CBOMCTBA  YHCJIOBBIX
MaAaTEeMATHYECKOI0 HOCHeHOBaTeHLHOCTeﬁ.
aHaIN3a 9.1 [TonsiTue o mpeznene nocienoBaTesbHOCTH. CylecTBOBaHME Ipeseia MOHOTOHHOM
OrpaHMYEHHOM  mocienoBarenbHOCTH. CyMMHpOBaHME  IOCIEAOBATEIbHOCTEN.
beckoHeuyHO yObIBaroIasi reOMETpUUECKasl IPOTrPeCcCUs U €€ CyMMa.
IIpousBoanasi. IloHsTHe O mnpou3BOAHOM (YHKIMM, €€ TEeOMETPUUYECKHH U
bu3ndecKuil CMbICT. YpaBHEHUE KacaTeslbHOU K rpaduky (ynkiuu. [IponsBoaHbie 16
CYMMBI, Pa3HOCTH, IPOU3BENCHHUS, YaCTHbIE. [I[pON3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX
¢byuknuil. [lpuMeHneHne Mpous3BOIHOM K MCCIENOBAHUIO (YHKIMH M MOCTPOEHUIO

9.2 rpa¢ukoB. [IponsBoanbie 00paTHON (HYHKIMK M KOMIO3HLIUU (PYHKIIUH.

[Tprmeps! HCTIONBb30BaHMS MPOU3BOAHOMN AJI HAXOXACHUS HAUIYYIIEro PEelIeHUs B
NPUKIAJHBIX 3a/7adyax. Bropas mpousBoaHas, ee reoMeTpUyecKHil U (pu3nueckuii
CMBICIL.

HaxosxneHue ckopocTy Juis Ipolecca, 3alaHHoro (opMysioi 1 rpadukoMm.

IIpakTHyeckue padorTsbi:

1. UYwucnoBas TmOCIENOBATENbHOCTh, CIOCOOBI €€  3aJaHusl, BBIYMCICHHUS UYJICHOB
nocnenoBarenbHocTu.  [lpegen  mocnmegoBarenbHOCTH.  beckoHeuHO — yObIBaroIias
reOMEeTpHYECcKas IPOrpeccusl.

2. TlpowsBomHas: MEXaHHUYECKUI W TEOMETPHUECKUI CMBICI TPOU3BOIHOM. 14

3. VYpaBHenue kacatenbHOW B obOmem Bujae. IlpaBuna u ¢gopmynsl auddepeHIrpoBanus,
TaOJIMIa MTPOU3BOIHBIX 3JEMEHTApHBIX (QyHKIMi. VccmenoBanne (QyHKIMH ¢ TTOMOIIBIO
npou3BoHONW. Haxoxnenune HauOONBIIEro, HAMMEHBIIETO 3HAYEHHUS M IKCTPEMAIbHBIX
3HaYeHUHN QyHKUIUU.
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Temamuka 6neayoumopHol camocmoamenbHoOu pabomaol.

[TonroroBka pedepatos
3aa4u, IPUBOJIALINE K IIOHATUIO IPOU3BOIHOWN»
«Ku3up 3aMevarenpHbIX JroAei- HeroToH-JIeiOHuIm»
[TonroroBka pedycoB, 3amudpoBOK.
N3yuenne u mnpocmorp wuH(popmamuu B cooOmenusx CMU, WurtepHer, HaydHO-
MOMYJISIPHBIX CTATHAX.
e lccnenoBarenbckas padbota [lonstue nuddepennnana u ero NpuIOKEHUE)

10. MuTerpasn u ero

IlepBooOpa3nasi u uHTerpaJ. [IpumMeHenue onpeaeIeHHOro HHTErpaa s

NnpUMeHeHHne 10.1 HAXO0X/ICHUS TUIOLIaU KpUBOJIMHEHHOM Tpanenuu. @opmyrna Herotona—Jleitbnuia. 10
[Ipumeps! MpuMeHeHUsI HHTETpaia B U3HKE U TEOMETPHUHU.
IIpakTnyeckue padboTbi:
1. HHarterpan u nepBoodpaszHasi. 10
2. Teopema HproTona—1JleitOHuIa.
3. TlpuMeHeHue WHTETpAJa K BEIYUCICHUIO (PH3UIESCKIX BEITMYMH U TUIOMIACH.
11. DyemeHTHI Onemenmul meopuu eposimuocme
TeopuH Co0bITHE, BEPOSITHOCTH COOBITHSI, CIIOKCHHE M YMHOXKEHHUE BepOATHOCTEH. [loHsTHE O
BepOSITHOCTEIi 1 11.1 HE3aBUCUMOCTH  coObITHid. JluCKpeTHas ciydyaiiHas BeJIM4YMHA, 3aKOH ee 6
MaTeMaTHYeCKOi PacupeCICHuS.
CTATHCTHKH YUucnoBble XapaKTEPUCTUKU TUCKPETHOM ClydaiiHOM BenuuyuHbl. [IoHsATHE O 3aKOHE
OOJIBIIINX YHCEIL.
Onemenmol mamemamuyeckou cmamucmuxu [IpeacraBieHne NaHHBIX (TaOIUIBI,
112 Juarpammsl, Tpagukn), reHepaibHas COBOKYITHOCTb, BEIOOpKa, cpeiHee 5
apudmMernueckoe, meanana. [loHsTre 0 3a1auax MaTeMaTHIECKON CTATUCTHKHU.
Pelenre nmpakTUyecKuX 3a/1ay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTHyeckue padorTsbi:
1. Kuaccudeckoe ornpeneneHue BepOsSITHOCTH, CBOWCTBA BEPOSTHOCTEH, TEOpeEMa O CyMMe
BEPOSITHOCTEH. 8
2. Breruucnenue BepositHocTeil. [Ipukinaanble 3agaun.
3. TlpencrapiieHne YUCIOBBIX NaHHBIX. [IpUKITIa HbBIC 3a1a49H.
12. YpaBHeHus u Ypasnenuss u  cucmemwr  ypasnenui.  PanmoHanbHblE, UppaLUOHAIbHBIEC,
HepaBeHCTBA 191 MOKa3aTeIbHbIC U TPUTOHOMETPHUYECKUE YPABHEHHS M CUCTEMBI. 16

PaBHOCWIIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.
OcHoBHbBIE TpUEMBl UX pelieHus (pa3jIoKeHHE HAa MHOXKUTEIH, BBEJEHHE HOBBIX
HEH3BECTHBIX, MOJCTAaHOBKA, TpaQUUECKUil METON).
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12.2 Hepasencmaa. ParnmonansHble, HppaloOHabHEIE, MTOKa3aTe/IbHBIC u
TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIC TPUEMBI UX PEIICHHS.

Hcnonvzoeanue ceoticme u 2paguxkoé QyHkyuti npu peuwileHuu YpasHeHuu u

12.3 Hepasencms. Meron uWHTEpBalioB. 300pakeHre Ha KOOPAWHATHON IIOCKOCTH
MHO>KECTBA PEUICHUI YpaBHCHHI U HEPABCHCTB C JIBYMs IEPEMEHHBIMU M UX CHCTEM.
Tlpuxnaonwvie 3a0auu

124 [IpuMeHeHre MaTEeMAaTHYECKUX METOJOB ISl PEUICHUS] COJCPIKATENbHBIX 3a/1ad W3

pa3IMyYHbIX 00JacTel HayKH U MPAKTUKU.
WuTepnperanust pe3yibraTa, yueT peajbHbIX OrpaHUUEHUI.

IIpakTnyeckue padboTbi:
1. Kopuu ypaBHeHuil. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpa3zoBaHue ypaBHEHUH.

. . 10

2. OcHOBHBIE ITPUEMBI peLICHUS YpaBHEHHH. PelieHre cucteM ypaBHEHHIA.

3. Hcnonwp3oBanue cBOMCTB U rpadpukoB PyHKIHMI 17151 pelieHnsl ypaBHEHUH 1 HEPAaBEHCTB.
Hughgpepenyuposannvie 3auemut 1-3 cemecmpot 6
Bcezo 320
Ik3amen 4 cemecmp
Bueayoumopunaa camocmoamenvnan paboma 160
Hmozo 480

13




XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM IeSITeJIbHOCTH CTYJICHTOB

Conepxanue XapakTepucTUKa OCHOBHBIX BHAOB Y4eOHOUl esiTeJIbHOCTH CTYIEeHTOB (Ha

o0y4eHust YPOBHe yUeOHBIX AeicTBUIl)

BBenenue O3HakOMJIEHME C pOJIbI0O MaTeMAaTUKHM B HAyKe, TEXHUKE, DSKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOH 1eATeIbHOCTH.
O3HakOMJIEHME € LEJSMU U 33Jja4aMi U3Y4EeHHsI MaTeMaTHUKU IIPY OCBOCHUHU
npodeccuii CI1O u cnenmanpHocTei CI1O

Auredpa

Pa3zBuTne nmoHATHS O
HHUCJIIC

Beinonnenue apudmerndeckux IeHCTBUN HaJl YUCIIaMU, COYETasl YCTHBIE U
MUCHMEHHBIE TIPUEMBI.

HaxoxxaeHue npubamKeHHbIX 3HAYCHUH BEJIMYMH U OTPEIIHOCTEH BBIYMCIEHUI
(a0COIIOTHOM M OTHOCUTENIBHOM ); CPABHEHUE YHCIIOBBIX BHIPAYKEHUM.
Haxoxaenue ook B npeoOdpa3oBaHMsIX U BBIUMCIEHUSAX (OTHOCUTCS KO BCEM
IIyHKTaM Iporpammbl)

Kophwu, CTCIICHH,
J0TapuQMbI

O3HakoMIJIEHHE C IOHATUEM KOpPHA N- CTENEHU, CBOMCTBAMU PAIUKAJIOB U
IIpaBUJIaMU CPaBHEHUsI KOPHEH.

@opMynHpoOBaHUE ONIPENEIICHUS KOPHS U CBOMCTB KOpHEW. Briuucnenue u
CpPaBHEHUE KOPHEH, BBINOJIHEHNE ITPUKNAIKY 3HAYCHUS KOPHSL.

[Ipeobpa3oBanre YMCTOBBIX U OYKBEHHBIX BBIPAKEHUI, COJIEPKAIINX PaIUKATIBL.
Brimonaenue pacueToB o popmysiaM, COAEpKAIUM paauKaibl, OCYIIECTBISASA
He00XO0IMMBIE MTOJICTAHOBKHU U MpeoOpa3zoBaHMUsl.

Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUH ¢ pagukaiamu. Pemenue
HMPPALMOHATIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTENEHU C AEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxaeHue 3HaueHM cTeNeHu, UCIIONb3Ys TPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTENIEHHU C IPOOHBIM [10Ka3aTEIeM U
Hao000pOT.

DopMyJIMPOBAHUE CBOKMCTB CTEIEHEN. BhIuncIeHNe CTENEHEN ¢ pallMOHAIbHBIM
[I0Ka3aTeJIEM, BBIITOIHEHUE IIPUKUIKHA 3HAYECHHS CTETIICHU, CPABHEHHUE CTETICHEM.
[IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAXKEHU, COIEPIKALUX CTENICHH,
MIPUMEHSS CBOMCTBA.

Pemenne nokasaTenbHbIX ypaBHEHU.

O3HaKOMJIEHME ¢ IPUMEHEHUEM KOPHEN U CTENIEHEN IPU BBIUNCICHUH CPEIHUX,
JICIICHUH OTPE3Ka B «30JI0TOM CEUEHUN.

Pelenre nmpukiagHelX 3a1a4 Ha CJI0KHBIE IPOLICHTEI

[Ipeobpa3zoBanue
anredpanvdecKux
BBIPAKECHUI

Brinonnenue npeoOpa3oBaHMii BbIpayKEHUH, IPUMEHEHHE (POPMYJI, CBSI3aHHBIX CO
CBOWCTBaMM CTeTEHeH U Jorapugmos.

Onpenenenre o01acTu JOMYCTUMBIX 3HAUEHUH JTOrapu(pMUYECKOTO BHIPAKEHUS.
Pemenue norapupMudeckux ypaBHEHHH

OCHOBBI TPUTOHOME

TPUH

OCHOBHBIE TOHATUA

OcHoBHble noHATUA V3ydueHne paluaHHOr0 METO/1a U3MEPEHUS YITIOB BPAILIEHUS U
WX CBSI3U C rpasycHON Mepoil. I3o0paskeHue yriioB BpallleHusl Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYUHBI YIJIA C €0 PACIIOIIOKEHUEM.

DopMyIHpoBaHUE OIPeIEeICHUI TPUTOHOMETPUYECKHUX (YHKIUI

JUI YTJI0B ITIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHNE UX B3aUMOCBSI3H
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OCHOBHEBIE
TPUTOHOMETPHUCCKH
€ TOXKIEeCTBa

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMECTPHUUYCCKUX TOXKACCTB IJIA BBIYUCIICHUA
3HAYCHHUH TPUTOHOMETPUIECKUX (DYHKIIUH 11O OJTHON M3 HUX

[IpeoOpazoBanms
MIPOCTENINX
TPUTOHOMETPHUUECKU
X BBIPAKECHUU

N3yuenune oCHOBHBIX (POPMyYJT TPUTOHOMETPUU: (POPMYJIBI CII0XKEHUS, YABOCHHUS,
npeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIHI B TPOU3BEACHUE U
IIPOU3BECHUA B CyMMY U IIPUMEHEHUE NPU BBIYUCIICHUN 3HAYCHUS
TPUTOHOMETPUYECKOT0 BBIPAKEHUS U YIIPOLICHUS €ro.

O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IUHUYHON

OKPY>KHOCTH M IPUMEHEHHE UX JJISl BBIBO/IA (POPMYIT IPUBEICHUS

[Ipocreiimue Pemenue no gpopmynam U TPUTOHOMETPHUYECKOMY KPYTY MPOCTEUIITNX
TPUTOHOMETPUYECKH | TPUTOHOMETPUYECKUX YPABHEHUM.
€ YpPaBHECHUS U [TpumeHeHne 00X METOIOB PEIICHHs YpaBHEHHI (IPUBEACHUE K IMHEHHOMY,
HepaseHcmea KBaJpaTHOMY, METOJ Pa3JI0’KEHUS HA MHOXHUTEIH, 3aMEHbI [IEPEMEHHON) PU
pEeLICHUN TPUTOHOMETPUYECKUX YPABHEHUM.
YMeHue oTMedaTh Ha KPyre pelieHns NPOCTEHIINX TPUTOHOMETPUYECKUX
HEPABEHCTB
Apkcunyc, O3HakoMJICHHE C IOHATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIUH.
apKKOCHHYC, N3ydenue onpeneieHnii apKCUHYyca, apKKOCHHYCA, apKTaHI'€HCa YHCIIa,

APKTAHI'CHC YK CJIa

(bopMynMpoBaHUE UX, U300paKEHUE HA €IMHUYHON OKPY>KHOCTHU, IPUMEHEHUE TTPH
pEeLIeHUN YPaBHEHUN

®YHKINU, UX CBOMCTBA U TPA®UKH

DyHKIHNH.
Ilousarue o
HETPEPBIBHOCTH

byHKIIIN

O3HaKOMJIEHHE C IOHSITHEM IIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEXKTY
NepEeMEHHBIMH.

O3HakoMIIEHHE C TIOHATHEM TpaduKa, onpeneneHne MPUHaIeKHOCTH TOUKA
rpaduky pyakuuu. Onpezaenenue no Gopmyie MpoCTEHINei 3aBUCHMOCTH, BUIA €€
rpaduka. Beipaxenue o ¢popmyse

OJTHO IepEMEHHOH uepe3 ApyTue.

O3HakoMJIeHHE ¢ onpezeneHueM pyHKIuu, GopmynupoBanue ero. Haxoxnenue
o0JacTH onpeaeneHus U 00J1acTh 3HaYeHUH GyHKIUN

CaolicTBa QyHKIIUH.
I'paduueckas
UHTEPIpETAIHS.
ITpumepst

(G yHKIIMOHATIBHBIX
3aBUCUMOCTEN B
peanbHBIX
nporueccax u
SIBTICHUSX

O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B pealbHBIX
IIpoLeccax U3 CMEXHBIX IUCLHUIUIMH.

O3HaKOMJIEHHE C JOKa3aTeIbHBIMU PAaCCyXJACHUSIMH HEKOTOPBIX CBOMCTB JTMHEHHON
U KBaJipaTUYHON (YHKLUH, TPOBEJCHNE HCCIIeI0BaHUs JIMHEHHOMN, KyCOYHO-
JUHEIHOMN, 1poOHO-TMHEHHON U KBapaTUYHON (PYHKIIUI, TOCTPOEHHUE UX
rpadukoB. [Toctpoenue u urenue rpapukos Gpynkuuii. MccnenoBanue pyHkumu.
Cocrapnenne BUI0B (PYHKINN IO TaHHOMY YCJIOBHIO, pEIlIeHUE 3aa4 Ha
IKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKINH

OO6patHble QyHKINH

Nzydenue nowsmus oopamuou ¢hynxyuu, onpeaeneHue BUaa U nocmpoeHue
epaghuxa obpamuou hyHKyuu, Haxoxcoexue ee odacmu onpeoeienus u oobracmu
3Hayenui. [lpuMeHenue cBOMCTB QyHKIMN

MIPH UCCIIEIOBAaHUH YPaBHEHHUH M PEIICHUH 33]1a9 Ha SKCTPEMYM.

O3HaKOMJICHHE C TTOHATHUEM CIIOXKHON (PYHKIUU

CreneHHBIE,
MOKa3aTeNbHbIE,
norapu(pMUIECKHE U
TPUTOHOMETPUYECKHU

€ (YHKIIIH.

Boruncnenue 3HaueHui QyHKIUHI 10 3HAYEHHUIO apryMeHTa.

Omnpenenenre NOJI0KEHUS TOUKH Ha TpaduKe Mo ee KOOpaIuHaTaM U Ha00O0pOT.
Hcnons3oBanne cBOMCTB GYHKITUHN TSl CDABHEHUS 3HAYEHUW CTENEeHE! U
JorapugpMmoB.

[Toctpoenue rpauKoB CTENEHHBIX U JJOTapUPMHUUECKUX (PYHKIIHHI
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OO6patHbIe
TPUTOHOMETPUYECKH
e pyHKIMHN

Pemienue nmokaszaresbHBIX U JOrapU(pMHUUECKUX YPAaBHEHUN U HEPABEHCTB 110
W3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPHIBHOM NMEPUOANYECKON (PYHKINH,
(bopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX I'PapHKOB.
O3HakoMJICHHE C TIOHATHEM TapMOHMYECKUX KOJICOAHUH U TPUMEpaMu
rapMOHUYECKUX KOJeOaHUM JUIs ONMCaHMsl IPOLIECCOB B (PU3MKE U APYIHX
00J1acTsAX 3HAHMUS.

O3HakoMJICHHE C MIOHATHEM Pa3pbIBHON NEpUOANYECKON PyHKINH,
(dbopMynHpoBaHUE CBOMCTB TaHTE€HCA U KOTAHT€HCA, TOCTPOCHHE UX IPaUKOB.
[TpumeneHne cBOWCTB (GYHKIUH 7151 CPABHEHHUS 3HAUEHU TPUTOHOMETPHUECKUX
(GyHKUUH, peleHus] TPUTOHOMETPHUECKUX YPaBHEHUH.

Ilocmpoenue epaghuxoe 06pamublx MpucoOHOMemMpu4ecKux GyHKkyuil u onpeoenerue
no epagukam ux ceoucms.

Brimonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocienoBaTeabHOCT
u

O3HaKOMJIEHHE C IOHSTUEM YHCIOBON MOCIIEA0BATENbHOCTH, CIIOCO0aMU €€
3aJlaHus, BBIYUCIICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM npeoena noc1e008ameIbHOCU.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOTO Psijia Ha
MpUMepe BEIYUCIICHHSI CyMMbI OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON
IIPOrPECCU.

Pemenue 3a1a4 Ha mpuMeHeHne GOPMYIIBI CyMMBbI OECKOHEYHO YOBIBAIOIICH
rEOMETPUUYECKOHN MPOTPECCUH

IIpousBonHas u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOTHOM.

N3yuenue u GopMynupoBaHUE €€ MEXaHUUECKOr0 U F€OMETPHUUECKOro CMBbICIA,
M3Y4YE€HHE aIrOpUTMa BBIUMCIICHUS TPOU3BOIHON HA IPUMEPE BHIYMCICHUS
MI'HOBEHHOH CKOPOCTH U YIJI0BOro ko3 dunuenra

KaCaTeIbHOM.

CocraBieHre ypaBHEHUs KacaTelbHOH B 00111eM BUIE.

VYcBoenue npaBun auddepeHupoBaHus, TaOIUIBI IPOU3BOIHBIX dJIEMEHTAPHBIX
¢byHkuui, npumenenue it AuddepeHurnpoBanus GyHKIMMA, cocTaBIeHUS
YpaBHEHUS KacaTeJIbHOM.

N3yuenne TeopeM 0 CBA3M CBOMCTB (DYHKIIMU U POU3BOAHOM, (hOPMYIMPOBKA UX.
[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBAHUS (PYHKIIMH, 3aJaHHON
bopmyoi.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U POU3BOAHOM O UX rpadukam.
[TpumMeHeHre TPOM3BOIHOMN /JIS peIIeHUs 3a/1a4 Ha HAXO0XK/I€HUEe HanOOobIIero,
HaMMEHBIIIETO 3HAUYEHUS U Ha HaXOXKAEHHUE IKCTpEMyMa

ITepBooOpazHas u
HHTETpAIT

O3HakoMJIEHHE C MIOHATHEM MHTErpajia u nepBooOpa3Hoi.

N3ydenue npasuiia BbIYHUCICHUS TEpBOOOpa3Hoii U Teopembl HproToHa—
JleiiGHM1IA.

Pemenue 3amay Ha CBs3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
NepBOOOPA3HOI I JaHHOU (QYHKIMH.

Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpaa Ui BHIYUCICHUS GU3NYECKUX BETUYUH
U IJI0IIAen

YpaBHeHus1 M HEpaBEHCTBA

YpaBHeHU U
CUCTEMBI YPaBHEHUU

O3HakoMJIEHHE C TPOCTEHITUMH CBEACHUSMH O KOPHIX anreOpanyecKux
YPaBHEHUH, TOHATUSAMH UCCIEA0BAHUS YPABHEHHUI U CUCTEM YPaBHEHHUM.
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HepaBenctBa u
CHUCTEMBI
HEPABEHCTB C JIByMSs
NEpEMEHHBIMU

N3yueHune Teopun paBHOCUIBLHOCTH YPaBHEHUM U ee TpuMeHeHus. [loBropenue
3aIlUCH PEIeHHs] CTaHIaPTHBIX YpPaBHEHHM, IpUEeMOB IpeoOpa3oBaHusl ypaBHEHUN
JUIS CBEJICHUS K CTaHJIaPTHOMY YPaBHEHHUIO.

Pemenue panoHanbHbIX, UPPALMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanue cBOMCTB U rpaduKoB GYHKIIAN TS pEIICHUST YpaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

Pemienue ypaBHeHM ¢ IpUMEHEHHEM BCEX MIPUEMOB (PA3JI0KEHUS HA MHOXKHTEIH,
BBEJICHUS HOBBIX HEM3BECTHBIX, ITOICTAHOBKH, TPAQHUECKOTO METOAA).

Pemienue cuctem ypaBHEHHI ¢ TIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLIMMH BOIIPOCAMU PEIIEHUS HEPABEHCTB M UCIIOJIb30BaHUE
CBOWCTB M IrpauKOB (PYHKIHUI P PEILICHUH HEPABEHCTB.

Perienne HepaBeHCTB M CUCTEM HEPABEHCTB € IIPUMEHEHNUEM Pa3IMYHBIX CIIOCOOOB.
[IpumeHeHne MaTEMaTUUECKUX METOJOB JUUIsl PELIEHUSI COAEP KATEIbHBIX 3a1a4 U3
pa3nuyHbIX 001acTel HAyKU U MPAKTUKH.

HHuTeprpeTipoBaHUE pe3yJIbTaTOB C YUETOM pealbHbIX OIPaHUYEHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSAITHOCTEMN U CTATUCTHUKH

OCHOBHBIC TTOHSTHS
KOMOWHATOPHKHU

W3yuenne nmpaBuia KOMOMHATOPUKH M IPUMEHEHHE TIPY PEIICHUH KOMOMHATOPHBIX
3ajad.

Pemrenne KOMOMHATOPHBIX 3a/1a4 METOIOM T1epedopa H Mo MPaBUITy YMHOKEHHS.
O3HaKOMJICHHE C TOHSATUAMU KOMOMHATOPHUKH: pa3MEIIEHUSIMHU, COUETaHUSIMU,
NepecTaHOBKaMU B (hOpMyJIaMH I UX BEIYUCIICHUSL.

OO0bsacHenne U npuMeHeHne GopMyI 171 BEIYUCICHUS pPa3MEIeHU, IEpeCTaHOBOK
Y COYETAHM NPU PEIICHUH 3a1a4.

Osznakomienue ¢ 6uaHoMoM HeroToHa U TpeyronsHukoM Ilackans.

Pemrenune npakTHUecKuX 3a7a4d ¢ UCHOIB30BAHUEM TTOHSITHIA U TIPaBUII
KOMOHWHATOPUKH

DNEMEHTHI TEOPUH

I/I3y‘~I€HI/I€ KJIaCCUYCCKOI'0 OMpeACICHUA BEPOATHOCTH, CBOICTB BEPOATHOCTH,

BEPOSITHOCTEN TEOPEMBI O CYMME BEPOATHOCTEMN.
PaccmoTrpenue npumepoB BEIYUCIIEHNS BEPOATHOCTEN. Pemmenne 3a1a4y Ha
BBIUUCIIEHHE BEPOSATHOCTEH COOBITUI
IIpencraBnenue O3HaKOMJIEHHE C IIPEJICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTePUCTUKAMH.
JAHHBIX Pemenune npakTuueckux 3agay Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BBIYMCICHHUE UX
(Tabnubl, XapaKTePUCTHK
JarpaMMmBbl,
rpadukm)
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CIIMCOK PEKOMEHIYEMOM JIUTEPATYPBI

AnmumoB II.A. u ap. Maremaruka: anredpa U Hauajga aHaiu3a, TeoMeTpus. Airedpa u
Havayia aHanu3a (6a30BbId U yriyOiaeHHbIH ypoBeHs) 10-11 kiaccbl.-M.,2015.

AranacsanJI.C,, byryzoB B.®.Kanomues C.b. u ap. Maremaruka: anrebpa u Hauana
aHanu3a, reometpus. ['eomerpus (6a30BbIi U yriryOneHHbIH ypoBeHb) 10-11 kmaccer. -M.,2015.

bammvakoB M.M. Matemartuka (6a30BbIi ypoBeHs). 11 k.- M., 2015r.

bammvakoB M.M. MaremaTuka (6a30Bbiii ypoBeHsb). 10 ki1.- M., ,2015.

bammvakoB M.U. Maremaruka: y4yeOHHK IS CTYL. YUPEKICHUN cpen.
npod.obpazoBanus.-M., 2015r.

bammvakosM.M.MaTtemaTtrka.3aqaqyHuK: yaeOHOCTIOCOOHE MJIsi CTYH. YUPEXKIACHUH CpEI.
npod. obpazosanus.-M., 2015r.

I'yce B.A., I'puroppee C .I'., MBoarmna C.B. marematuka i mnpodeccuid u
CIEIUAIEHOCTEH COIMATBHO- YKOHOMUYECKOTO POGUIIS: yUeOHHK JJIS CTY/1. YIPEXKICHUN CPEIIH.
npod. o6pazoBanus.- M.,2015.

Konsrur FO.M. TkaueBa M.B., ®enoposa H.E. u ap. MaremaTuka: anreOpa u Hagana
aHanuza, reomeTpusi. Anredpa u Hauana aHanusa (0a30BbIi U yriyOneHHbI ypoBeHb) 10 kmacc/
nox. Pen. A.b. XKmxuenko..-M.,2015.

Konsrun FO.M. TkaueBa M.B., ®enoposa H.E. u ap. MaremaTuka: anreOpa u Hayana
aHaym3a, reoMeTpus. Anredpa u Hadana aHanm3a (0a30BbIi U yriyOeHHbIH ypoBeHb) 11 kimacc/
nox. Pen. A.B. XKwmwxuenko..-M.,2015.

I[OHOJ'[HI/ITCJILHI)IC HCTOYHUKMU: JTJIA l'lpel'[OlIaBaTeJ'lei/i

bammvakos M.M. Maremaruka kuura mis yuumrtens 11 ki.(6a30Bblii ypoBeHb).- M.,
W3natenbekuii meHTp «Akagemusi»,2015.

bamvakoB M.U. Maremaruka kuura st yuutenss 10 ki.(0a3oBblif ypoBeHb).- M.,
W3narensckuit ieHTp «Akanemusi»,2015.

Martemaruka Ilporpamma nmns 10-11 xmaccoB ( 6asoBbiii yposenb) 2017 r., M.,
W3 naTenbeckuil HEHTP «AKageMUs».

KonaruulO.M., TkaueBa M.B., ®eneposa H.E. u ap. nox pen. XKuxuenko A.b. Anrebpa
¥ HayaJla MaTeMaTU4eCcKoro aHaiusa (0a30Bbiid U poIbHBINA ypoBeHb). 10 ki1.- M., 2015.

Huxoneckuit C.M., IloramoB M.K., Pemernukos H.H. u np. Anrebpa u Hauana
MaTeMaTU4YecKoro aHanu3a (0a3oBblil U npoduibHbI ypoBeHs). 10 k.- M., 2016. Hukonbsckuit
C.M., IloranoB M.K., PemernukoB H.H. u ap. AnreGpa u Hayana MaTeMaTH4YeCKOTO aHaIU3a
(6a3oBbIif 1 poduIbHEIA ypoBeHb). 11 k.- M., 2016. Aranacsu JI.C. u ap. 'eometpus. 10(11)
Kn. — M.,2015.

JIucuukun B.T., Conoseitunk 11.M. MaremaTuka: YuebHoe nocobue 1Jjis TEXHUKYMOB. —
M.; Beicmias mkona, 2015.

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

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

[Mexnenkuii U.J1. Maremaruka: yaueOnuk. — M.,2003.

@denepanbHbiii 3akoH 0T 29.12.2012r No273-®3 «O6 obpa3zoBanuu B Poccuiickoit
denepaunn»

IIpuka3 MunucrepctBa obpasoBanus u Hayku P®D or 17.05.2012r. Ne 413 «O6
YTBEPXKACHUH (PeepaJbHOr0 TOCYAApCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CPEIHEro
(momHOTO) 00I1IEeT0 0Opa30BaHUS.

[Ipuka3z Munuctepcra oopazoBanus u Hayku PO ot 29.12.2014r. Ne 1645 «O BHecenuu
u3MeHeHuit B Ilpuka3 MunuctepctBa obpazoBanus U Hayku P® ot 17.05.2012r. Ne 413 «O6
YTBEPKACHUH (PelepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEIHEro
(mostHOTO) OOIIEr0 0Opa3oBanus.» IluceMo JlenaprameHnTa rocyaapCTBEHHOM MOJIMTHKH B cepe
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NOAroToBKM pabounx kaapos u JAT1O MunucrepcrBa oopazoBanus u Hayku PO ot 17.03.2015 06-
259 «PexkoMeHmanuK MO OPraHU3alMK TOJYUYEHUs CPETHEro OOIIero o0pa3oBaHUs B Ipeaeiiax
OCBOCHHS 00pa3oBaTeIbHBIX MPOTPaMM CpeJHEro MpodeccHoHANbHOTO 00pa3oBaHMs Ha 0aze
OCHOBHOTO o00miero oOpa3oBaHHs C Y4eTOM TpeOOBaHUIl (enepanbHbBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJy4aeMOH NPOPEecCHd WU CIEHUAIBHOCTH CPEIHEro
npodeccruoHaIbHOTr0 00pa30BaHUS

HNHTepHET- pecypcsbl

www.feior.edu/ru (MupopMamoHHbIE, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATEPUAIIBI)
www.school-collection.edu/ru  (Exunast KojuteKius HU(PPOBBIX  00pa3oBaTEIbHBIX

pecypcoB)
DJIEeKTPOHHBIE pecypchl

CTEPEOMETPUA (HACTD 1 U 2) OOO» Buneoctynus»Ksapr» HoBble BO3MOXHOCTH
st yeBoeHust kypca matematuku OO0 «/Ipopa» MATEMATUKA OYHKIUA U TPAOUKU
000 « PU3NUKOM»

Kypc marematuku 21 Beka 6a30Bbiit MennaXays

Anre0pa 1 Hauasla aHaJIM3a UTOTOBasl aTTeCTalMs BHITYCKHUKOB [IpocBerienue

EI'D MaremaTuka

OTkpbITas MaTeMaTUKa

VYpoxu anre6psl Kupmina u Medonus

Ypoku reomerpun Kupusia u Medoaus

HoBple BO3MOxHOCTH Uit ycBoeHust Kkypca wmatematuku OO0 «JIOCy», 2014
OO6pa3oBarenbHas KoJuiekIus anredpa Guznkom
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