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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMma mpenHa3HaueHa s UW3YYEHHS MaTeMaTHKU B MpodeccroHAIbHBIX

oOpa3oBatenbHbIx opranuzanusax CIIO, peanusyromux o0pa3oBaTeNbHYIO IPOTPAMMy CPEIHEr0
oOuiero o0pa3oBaHus B IMpejesiax OCBOCHHSI OCHOBHOW Mpo(decCHOHAIBHOM 00pa3oBaTEIbHON
nporpammbl CITIO (OITIOIT CIIO) na 6a3e ocHOBHOro 00miero oOpa3oBaHUsI MPU MOATOTOBKE
CHEIHMAICTOB CPEHETO 3BEHA.
Pabouas nmporpamma o6mieoopaszoBarensHoit yaeonoi aucuummasl OAIL1 MATEMATHUKA:
AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIU3A, TEOMETPUS pazpaborana
HA OCHOBE TMPUMEPHON mporpamMmbl  OOIIEOOpa3oBaTeNbHON  y4eOHOW  AMCIUILIMHBI
«Maremaruka: ajgreépa W Hayajla MaTeMaTH4YeCKOro AaHaju3a; TreoMeTpus» s
npodeCCHOHANBHBIX ~ 00pa30BaTENIbHBIX OpraHU3alUsaX, pPEKOMEHIOBaHHON denepaibHBIM
TrOCYAapCTBEHHBIM  aBTOHOMHBIM  yupexjaeHueM «®DenepaibHblii  UHCTUTYT  pa3BUTHUSA
oOpa3oBaHMs» B  KayecTBe MNPUMEPHOHW MpOrpamMMmbl Ui pealii3allid  OCHOBHOU
npodeccuoHanbHOM oOpaszoBarenpHOM mporpammbl CIIO Ha ©6a3e OCHOBHOro 0O0IIEro
o0pa3oBaHMsI C MOJIy4eHUEM cpenHero oomero obpazosanus. [Ipotokon Ne 3 ot 21 utonst 2015t
Perucrpammonnsiit Homep penensuu 377 ot 23 utonsa 2015t @AY «OHUPO» B COOTBETCTBUU C
Pexomennamusimu JlenapramMeHTa rocylnapcTBEHHOW IMOJMTHKH B cepe MOATOTOBKH paboumx
kagpoB u 11O Muno6pnayku Poccuu ot 17.03.20151. Ne 06-259.

Conepxanme mnporpammbel «MaTeMaTHKa» HANpaBICHO Ha JOCTH)KEHUE CIIEAYIOIINX
HeJIEen:

- obecriedeHne CcHOPMUPOBAHHOCTH TPEACTABICHUH O CONMANBHBIX, KYIbTYpHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MATEMATHKU;

- obecriedeHrne Cc(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO W MaTeMaTHYeCKOTro
MBIILUICHHUS;

-obecnieueHue CHOPMHUPOBAHHOCTH YMEHUH MPHUMEHSATh MNOJYYCHHBIC 3HAHUS TNPH PEHICHUU
pa3IMYHBIX 33]a4;

- obecrieueHne chOPMUPOBAHHOCTH MIPECTABICHUI O MATEMaTHKE KaK YaCTH 00IIEeUeTI0BEYeCKOM
KYJIBTYPbI, YHHUBEPCAJIbHOM $SI3bIKE HAyKH, IMO3BOJIAIOIIEM OIMCHIBATh W HM3ydaTh pealbHbIC
MPOIIECCHI U SIBJICHUSI.

B mporpaMMy BKJIIOYEHO cofepaHHe, HampaBlIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMITETCHIINI, HeoOXoauMbIX Jijid kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
o0riero o0Opa3oBaHus ¢ MOJYyYEHHEM CpPEIHEro oOIIero o0pa3oBaHMs; MPOrpaMMbl OATOTOBKU
crienanuctoB cpennero 38eHa (I[IICC3).

Matemartuka u3ydaeTcsl Kak mpoduibHas o0meoOpa3oBaTenpHas yueOHasi AUCHUIUIMHA,
YUUTHIBAIONIAS CHIeM(PUKY OCBaMBaeMbIX CTyAeHTamu crieruanbHocTi CI1O:

-TeXHUYECKOT 0 MpoQuIIs:
CnennansHocTh: 09.02.06 CeTeBoe M CUCTEMHOE aIMUHUCTPUPOBAHHE

OO0uasi xapakTepucTHKA y4eOHO JUCITUNIMHBI

1.1. ObsacTh NPUMEHEHHUA TPOrPAMMBI

Pabouas mporpamma yueOHOM quciuImuHbl «MaTeMatuka: ajnredpa U Hadajaa MaTeMaTU4ecKoro
aHaliu3a; TEOMETpHUs» SBISETCd YUEOHBIM MpPEIMETOM 00s3aTelabHON INpeIMeTHON obiacTu
«Marematuka u unpopmaruka» ®I'OC cpennero obmero odpazoBanus. Pabouas mporpamma
y4eOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHa B JIOMOJHUTENBHOM 00pa3oBaHuu (B
MOBBILIICHHE KBaTHU(PUKAIUU O NPOQPIII0 OCHOBHBIX MPOGECCHOHATBHBIX 00pa30oBaTeNbHbIX
nporpaMm y4eOHOTro 3aBeJIeHHsl, OAroToBKa K noctyruienuto B CCY3 u BY3)

1.2. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOII mpodeccHoHAJbHON 00pa3oBaTe/ibHOM
NPOrpaMMBbI:

«MatemaTHKay BXOJUT B COCTAB OOIIMX 00pa30BaTENbHBIX YUYEOHBIX TUCIUIUINH, (POPMUPYEMBIX
npeameTHbix obnacteir ®I'OC cpennero oOmiero obpazoBanus, i crnenuanbHocTe CI1O
COOTBETCTBYIOLIETO NMPOodUIst MpohecCHOHATLHOI0 00pa30BaHuUs



1.3. Ilesu ¥ 3a1a44 AUCHUILIMHBI — TPeOOBAHNSA K pPe3yJIbTATaM OCBOCHHUS JMCHUILIMHBI:
OO6mure neny n3y4eHrus MaTeMaTHKU TPAJUIIMOHHO PEaln3yloTCs B YEThIPEX HANPABIICHUSX:
1.061miee mpencTaBicHne 00 UACSIX U METOJJaX MAaTEMATHKWY;

2. UnTennekTyaabHOE Pa3BUTHE;

3. OBnageHne HEOOXOMMBIMU KOHKPETHBIMU 3HAHUSIMH U YMCHHUSMU;

4. BOoCIMTATEJIbHOE BO3JICHCTBHE.

OcBoenue cozep:kaHusi y4eOHOH AMCHMIUIMHBI «MareMaTHkay 00eCreunBaeT JAOCTHXKEHHE
CTYJEHTaMH CJIeIYIOUINX Pe3yIbTaTOB:

JIMYHOCTHBIX:

*c(opMMPOBAHHOCTb MPeACTABJEHMI O MaTeMaTHKE KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U IPOLIECCOB, 00 UAESIX U METOAAX MAaTEMAaTHUKU;
*NOHUMAaHUe 3HAYMMOCTHM  MaTeMaTUKH Ui  HAyyHO-  TEXHHUYECKOro  Iporpecca,
c(OPMHPOBAHHOCTH OTHOILICHUS K MAaTEMAaTHKE KaK K YaCTH OOIEUEIOBEYECKOI KyIbTYpPhI Uyepes
3HaKOMCTBO C UCTOpUEHN pa3BUTHS MaT€MaTUKH, HBOJIIOLIMEN MaTeMaTHUYECKUX UACH.

*pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHSI, aJrOPUTMHUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HA  ypOBHE, HeoOXoauMoM uia  Oy;aylien
poeCCHOHATIBHOMN e TETFHOCTH, IS TIPOIOJDKEHUST 00pa30BaHMsI U CAMOOOPa30BaHMS,
*oBJIa/IecHHEe MATeMAaTUYECKUMU 3HAHUSAMU U YMEHHSIMH, HEOOXOIMMBIMH B TOBCEIHEBHOU
JKU3HU, JUIS U3YYEHMS] CMEXHBIX €CTECTBEHHO- HAYYHBIX JUCLUIUIMH Ha 0a30BOM YpPOBHE U
JUCIUIUIMH TPO(EeCcCHOHAIbHOTO LHMKIA, AN TOoJNydyeHuss oOpa3oBaHHs B O0JacTAX, He
TpeOyOmuX yriayOJeHHON MaTeMaTHYECKON TOATOTOBKY;

* FOTOBHOCTb 1 CITIOCOOHOCTh K 00pa30BaHHUIO, B TOM UHCIIE CaMOOOPa30BaHUIO, HA MPOTSKEHUU;
CO3HATEJIbHOE OTHOILIEHUWE K HEIPEPHIBHOMY OOpa30BaHMIO KakK YCJIOBHIO YCIIEUIHOU
npodeccuoHanbHOM U 00LIECTBEHHON AESITETbHOCTH;

*FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOATEIbHON TBOPUYECKOM U OTBETCTBEHHOM AESTEIbHOCTH;
*rOTOBHOCTH K KOJIJIEKTUBHOI paboTe, COTPYAHHUECTBY CO CBEPCTHUKAMH B 00pa30oBaTeNbHOM,
OOLIECTBEHHO I0JIE3HOM, Y4eOHO- HCCIEN0BAaTENbCKOW, MPOEKTHOM U JAPYyruX BHAAX
JESITEIbHOCTH;

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

YMeHHe CaMOCTOSTENIBHO ONPEENATh LENN AEATEIbHOCTH U COCTABIIATh IUIAHBI JEATEIBHOCTH;
CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh KOPPEKTUPOBATH JIEATEIBHOCTD; HCII0JIb30BATh
BCE BO3MOXHBIE PECYPCBI Ul JOCTHIKEHMS IOCTAaBICHHBIX LENEH M pealu3alud IUIAHOB
JeSITeIbHOCTH; BBIOUPATh YCIIEUIHbIE CTPATErMH B PA3JIMUHbIX CUTYaIUAX;

YMeHue npolyKTUBHO O0IIATHCS U B3aUMO/IEHCTBOBATh B IPOLIECCE COBMECTHOM J1eATENbHOCTH,
YUUTHIBATh MO3UILIMHU APYTUX YIACTHUKOB JI€ATEIbHOCTH, 3(PPEKTUBHO pa3pemiaTh KOHQIUKTHL;
Buasenne HaBbIKAMHM  I103HABaTEJIbHOM, Y4eOHO- HCCIENOBATENbCKOM UM MPOEKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  paspellleHuss MpoOieM; CrIocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PElICHHs MPaKTHUECKUX 3a]1a4, IPUMEHEHUIO Pa3InYHbIX
METO/IOB MO3HAHNUS;

I'oToBHOCTL M  CHOCOOHOCTH K  CAMOCTOSITEIbHONM  HMH(OPMAIMOHHO-IIO3HABATEIbHOM
JeSTeIbHOCTH, BKIIOYash YMEHUE OPHEHTHPOBATHCA B PA3IMYHBIX MCTOUYHUKAX HH(OpMAINH,
KPUTUYECKH OLIEHUBaTh M HHTEPIPETUPOBATh HH(POPMALHUIO, IOJIYyYaeMyK M3 Pa3INYHbIX
UCTOYHUKOB,;

Buagenue A3bIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3J1araTh CBOK TOUYKY
3peHus, UCTI0JIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPEJICTBA;

Biiasienne HaBBIKAMU MO3HABATEIbHOM peQeKCUM KaK OCO3HAHMS COBEPIIAEMbIX JIEHCTBUN M
MBICITUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, 'PaHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX NTO3HABATENIbHBIX 33124 U CPEACTB IS UX JOCTHXKEHHUS,

LleneycTpeMiIeHHOCTB B TOMCKaX U IPUHATUY PEIIEHUH, COOOPa3HOCTh U MHTYHIIMS, Pa3BUTOCTh
NPOCTPAHCTBEHHBIX MPEICTABICHU; CHOCOOHOCTh BOCIPUHUMATh KPAacoTy U TApMOHUIO MUPA;



IIpeameTHbIX

*ChopMHUPOBAHHOCTDH TIPEJCTABICHUN O MAaTEMAaTUKE KaK YaCTH MUPOBOH KYJIbTYpPbl U MECTE
MaTeMaTHK{ B COBPEMEHHOH IMBHIM3AIMH, CIOCO0AX ONMMCAHMA SIBICHHH pealbHOrO MHUpa Ha
MaTeMaTHYECKOM SI3bIKE;

*CchopMHPOBAHHOCTh TIPEJCTABICHUNM O MATEMATHYECKUX TMOHATHSIX KaK BaKHEHIIHNX
MaTeMaTHYECKUX MOJIEIISX, MIO3BOJISIONINX OMKMCHIBATD M U3Yy4aTh Pa3HbIC MPOIECCHI U SBJICHHUS,
MOHMMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUSI MAaTEMATUIECKUX TEOPHUH;

* BJIaIeHMe METOJaMHU JI0Ka3aTelIbCTB W aJIrOPUTMOB DPEIICHHS, YMECHHUE WX IPUMEHSITH,
IIPOBOJUTH JJOKa3aTeIbHbIC PACCYKICHUS B XO/I€ PEUICHUS 33/a4;

* BjajeHHWe CTaHAAPTHBIMH TPUEMaMH pCEIICHUS pAlMOHAIBHBIX W UPPAIUOHAIBHBIX,
MOKA3aTebHBIX, CTENEHHBIX, TPUTOHOMETPUYECCKHX YPABHCHHI WM HEPABEHCTB, MX CHCTEM;
UCTIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUIS IOMCKA TYTH PEIICHUS U
WITIOCTPAIMK PELICHNUs YPaBHEHUN U HEPABEHCTB;

*c(popMHUPOBAHHOCTD TIPE/ICTABICHUI 00 OCHOBHBIX MOHATUSX MaTEMAaTUYECKOTO aHAIN3a U MX
CBOWCTBAX, BJIaJICHUEC YMEHUEM

XapaKTepU30BaTh MOBeACHUE (QYHKIUN, UCTIONB30BaHUE TTOTYYCHHBIX 3HAHUH JJIS ONMCAHUS H
aHaJIn3a PeajbHbIX 3aBUCUMOCTEN;;

* BJIaJIeHHe OCHOBHBIMH TIOHSATHSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX TEOMETPUICCKUX QUTYpax,
UX OCHOBHBIX CBOMCTBaX; COPMHPOBAHHOCTh YMEHHUS PACIO3HATh T€OMETPHUECKUE (UTYPHI HA
yepTexax, MOACISIX U B PEATbHOM MHUPE; MPUMEHCHHE WU3YYEHHBIX CBOMCTB T'€OMETPHUCCKUX
buryp u popMyi s penieHus TeOMETPUIECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COJICPKaHUEM;
* c()OpMHPOBAHHOCTH TIPEACTABICHUN O MPOIECCAaX U SIBICHUSIX, UMEIOUIMX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTAX B pPEaTbHOM MHpPE, OCHOBHBIX IOHATHUSX
JJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH; YMCHHH HAXOJUTh M OLCHUBATh BEPOSTHOCTH
HACTYIUICHHSI COOBITHUH B MPOCTEUITNX MPAKTHYSCKUX CHTYAIMSIX U OCHOBHBIC XapaKTCPUCTUKU
CIIy4aiiHBIX BEJIMYMWH;

* BJIa/IeHH e HaBBIKAMHU HCIIOJIb30BAHHS TOTOBBIX KOMITBIOTEPHBIX IIPOTPAaMM IIPH PELICHUS 3a/1a4.
1.4. Koiu4ecTBO 4YaCOB HA OCBOEHHE MPOrPpaMMbl THCIUTLIHHBI:

ITo cnennanbHOCTH:

MaKkcuMaibHas yueOHas Harpys3ka oOydaromierocs - 243 yac.

o0s3aTeNbHast HArpy3Ky 00y4aroIuXcs, BKII0Yas MpaKTUIecKue 3ausaTusl, -239 vaca;

nekiuit 199 yacos, nmpakTudeckux 3anatuit 40 yacoB

caMocTosITelIbHas paboTa 4 yaca



TEMATHYECKHUMA IVIAH

Ne Buabl yueOHOM qeATEILHOCTH Koxa-Bo
(ayauTOpHBbIE 3aHATHS, COJePKAHNE 00yUeHUA) 4acoB
Beenenue 1
1 | Pa3BuTHe mOHATHH O YHCIe 8
2 | Kopnu, crenenu u jorapudmsr 23
3 | I[IpsaMble ¥ TIOCKOCTH B POCTPAHCTBE 21
4 | KomOunaTopuka 8
5 | KoopauHatel 1 BEKTOPHI 15
6 | OCHOBBI TPUTOHOMETPHH 25
7 | OyHKIUK U TpapUKH 23
8 | MHororpaHHUKH 12
9 | Tena BpamieHus 9
W3mepenns B reoMeTpun 14
10 | Havaysia MaTeMaTHYECKOTO aHAJIN3a 24
11 | IlepBooOpa3Has u HHTETpaI 15
12 | DneMeHTHl TEOPUHU BEPOSITHOCTEH 1 MATEMATHIECKOH CTATHCTUKU 14
YpaBHEHHS 1 HEPABCHCTBA 26
Bueayoumopnas camocmosmenvnas paboma 120
[ToaroTroBKa BEICTYIUICHHH 110 33JaHHBIM TeMaM, JOKJIAI0B, pedepaTos,
3cce, MHIUBUAYATBHOTO MPOEKTa C UCTIOIb30BAaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHI U JIP.
JuddepenunpoBanHblii 3a4eT 1 cemecTp
DK3aMeH 2 cemecTp
OO6s3aTenbHast Harpy3Ka (JIeKIUHU, YPOKH) 239
CamocTosTenbHas 4
Uroro 243




Conep:xanue y4eOHOM JUCHUIINHBI

HaumeHnoBanue Copepxxanue yueOHOro MaTepuasa, JjadoparopHblie padoThl M NPAKTHYECKHE 3aHATHA, O6bem YpoBenn
pa3/iesioB U TeM caMoCTOsITeJIbHAsI padoTa 00y4alImMxcs, KypcoBasi padora (poeKT) 4acoB 0CBOEHMS
1 2 3 4
Maremartuka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKON
Beenenue nesitenbHOCTH. Llenu u 3aaun u3ydeHus MaTeMaTHKy pu ocBoeHuu npogeccuii CI1O u 1 2
cruenuanpuoctent CIIO.
Temamuka 6neayoumopHol camocmoamenbHoOu pabomaol. 5
IToaroroButh pedepar: Maremarrka B Moel mpodeccuu
1. Pa3ButHe nonsATHii 8
0 "ucae 1.1 Lenble u paroHaIbHbIC YHCTA.
1.2 JleficTBUTENbHBIE YKCTIA.
1.3 [TpuOnm>xeHHbIE BHIYMCICHUS. ° 2
14 KomnnekcHsie uncia.
IIpakTHyeckue padorTsbI:
1. Haxoxnaenne npuOMMKEHHBIX 3HAYEHUNW BEJIMYMH M IOTPEIIHOCTEH BBIYHUCICHHM
(aOCOITIOTHOM M OTHOCUTEIILHOM ), 3
2. CpaBHEHHE YHCITOBBIX BBIPAXKCHHIA.
3. HaxoxaeHue ommbok B npeoOpa3oBaHUsIX U BBIUMCICHUSIX
Temamuka 6neayOumopHol camocmosamenbHou pabomel:
1. CamocrosrenbHas padota Nel. «Pemienue 3a1anuii 6€3 TOYHOTO ydeTa MOTrpelrHOCTeH.
2. CamocrosrtenbHas pabota Ne2. «Pemenne 3a1aHuii ¢ TOUHBIM Y4ETOM MOTPELITHOCTEH.
3. CamocrostenbHast padota Ne3. «/cTopust OTKPBHITUS KOMIUIEKCHBIX YHCEI». 8
4. CamocrositenbHasg pabora Ned. «TpuroHomerpuueckas M TMoOKaszaTenbHas (opma
KOMIUIEKCHBIX YHCEI».
5. CamocrosTenbHast padota NeS. «JleficTBHs HaJ KOMIUIEKCHBIMU YHCITaMU»
2.KopHu, cTeneHu u 23

Jorapu(gpmsi




KopHau u crenenn. KopHu HaTypanbHON CTENEHU U3 YMCIa U UX cBoMcTBa. CTENeHH ¢

2.1 | pauvoHaNbHBIMU TOKa3aTeNAMHU, UX cBoiicTBa. CrTeneHn C JACHCTBUTEIHHBIMU
nokazatessiMiu. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM MOKA3aTEIIEM.
Jlorapudm. Jlorapudm yucaa. OCHOBHOE JorapuMUIECKOE TOXKAECTBO. JlecsTHIHbIC

2.2 | u HaTypanbHble Jorapudmsl. [lpaBuna nelictBuii ¢ norapupmamu. Ilepexon Kk HoBoMmy 17
OCHOBAHMIO.

23 IIpeoOpa3oBanue ajredopanmvyeckux BbIpazkeHuii. [IpeoOpazoBaHme palmoOHAIBHBIX,

' UpPPaMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUIECKUX BBIPAKCHUH.

IIpakTyeckue padboTsbI:

1. Apudmernueckue AEHCTBHsS HaJ YUCIAMU, HAXOXKJIECHUE MPUOJIMKEHHBIX 3HAUCHUUN
BEJIMYMH U MOTPEIIHOCTEN BBIYMCICHUH (a0COMIOTHOM M OTHOCHUTENBbHOM), CPaBHEHUE
YHCJIOBBIX BBIPAXKEHUMH.

2. Brruucnenue u cpaBHeHHE KOpHEH. BrIOIHEHNE pacueToB ¢ paJuKalaMH.

3. Pemenue wuppanuoHanpHBIX ypaBHeHUH. HaxokneHue 3HA4YeHM CTemeHell c
panuoHaIbHBIMU NoOKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBanus BeIpaXXeHUH, 6
coJiepXkalux cTerneHu. Pelienne noka3areinbHbIX ypaBHEHUH.

4. Pemenue npukiaaHbix 3ana4d. Haxoxaenue 3HaueHuil Jorapudma mo mpou3BOILHOMY
ocHoBaHuIO. Ilepexo OT 0HOrO0 OCHOBaHUS K APYroMy. BerumciieHHe W CpaBHEHUE
norapudmos. JlorapudmMupoBaHre u TOTCHIUPOBAHUE BBIPAKECHUH.

5. TlpubnuxkeHHBbIC BHIYUCICHUS U PEIICHUS TPUKIATHBIX 3a7au.

6. Pemenue nmorapupMuvecKux ypaBHEHHI.

Temamuka 6neayOumopHol camocmosamenbHol pabomol:

1. CamocrostensHas pabota Neb. «3HaueHUE U UCTOPHSI TOHATHS JIOTapupMay.

2. CamocrositenbHas pabota No/. «PemeHne 3amaHuii Ha  mpeoOpa3oBaHHe
norapu(pMHUUECKUX BBIPAKECHUN. 8

3. CamocrostenbHast pabota Ne8. «PemieHue NOKa3aTeNbHbIX W JOTapUPMHUECKUX
YPAaBHEHUI U HEPABEHCTB.

3.IIpsimMblie u
MJIOCKOCTH B 21

MPOCTPAHCTBE




3.1

B3anMHOe pacrnosiokeHue IByX IPsMBIX B IPpOCTpaHCTBe. [lapamuienbHOCT IpsAMOi
u wiockoctu. [TapamiensHoCcTh 10cKOCTEN. [lepnenauKynsipHOCTh IPAMON U
IJIOCKOCTH.

[leprieHaAMKYISIp U HAKJIOHHAS. YTOJI MEXAY MPAMOM U IIIOCKOCThIO. JIByrpaHHbIi

YT OJL
Yron Mexay miockocTsiMu. [lepneHIuKyIsIpHOCTh IBYX IJIOCKOCTEH.

3.2

['eomeTpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: apaslieIbHbIA EPEHOC,
CUMMETpPHSI OTHOCUTEIIBHO TUIOCKOCTH.

3.3

[TapannensHOE IpoekTHpoBanue. [lmomaas OpTOroHaaIbHON MPOEKIIUU.
W306paxeHne npocTpaHCTBEHHBIX PUryp.

17

IIpakTHyeckue padorTsbI:

1. Ilpu3Haku B3aMMHOIO PACHOJOXKEHUS NPSAMBIX. YTOJI MeXAy HpsMbIMU. B3aumnoe
pacIIOIOKEHNE NPSAMBIX M IUIOCKOCTEW. IlepneHauKkyisp M HaKJIOHHAs K IJIOCKOCTH.
VYron Mexay npsAsMoi U MJIOCKOCThI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH NPAMOMN U
IUIOCKOCTH. Teopema 0 Tpex HEepIeHIUKYIIIpax.

2. Ilpu3Haku U CBOMCTBA MapajuleidbHBIX U MEPIEHIUKYISIPHBIX IIocKocTel. PaccTrosnue
OT TOYKH JI0 IUIOCKOCTH, OT NPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKY INIOCKOCTSAMH,
MEXIY CKpEIIMBAIOUIMMUCA MPSIMBIMH, MEXAY MpPOU3BOJIBHBIMU (urypamMum B
IIPOCTPAHCTBE.

3. TlapamnenbHoe NPOEKTUPOBAHKE U €ro CBOWCTBA. Teopema o MIoNaan OpTOroHaIbHON
POEKIIMY MHOTOYTroJIbHUKA. B3anMHOE pacnoyioskeHre NpOCTPaHCTBEHHBIX QUTyYp.

Temamuka 6neayoumopHol camocmoamenbHoOu pabomaol.

1. CamocrosarenbHas padota Ne9 «IIpsmMble U MIOCKOCTH B MPOCTPAHCTBEY MOATOTOBUTH
IIPE3EHTALNIO.

2. CamocrosrenbHas padora Nel0. «B3aumHoe pacrnonokeHne NpsSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE» COCTaBUTh KPOCCBOP/IL.

4.KomOuHaTopuka

4.1

DneMeHTbl KOMOUHATOPUKH

OCHOBHBIE TIOHATUS KOMOMHATOPUKHU. 3aJayd Ha TOJCYET YHUCIa pa3MeIIeHui,
MepPEeCTaHOBOK, coueTaHui. Perenue 3a1ayd Ha mepedop BapuanToB. @opmysna GuHOMA
Herorona. CBoiicTBa OMHOMUHAIBHBIX K03 ¢uirenTo. Tpeyroapauk [Tackais.

IIpakTHyeckue padoTsbi:

1.

2.

HcTopus pa3BUTHS KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B
pa3INyYHbIX cepax yeaoBeuecKon xu3HeneaTenbHocTu. [IpaBuna KoMOMHATOPUKH.
Pemnrenne koMOMHATOPHBIX 3a/1a4. PazmenieHust, coueTaHus U MepecTaHOBKU.
bunom Herotona u TpeyronsHuk [lackans. [Ipuknanssie 3agaum.
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Temamuka 6neayoumopHol camocmoamenbHoOU pabomaol.

1. Camocrosarensnas padora Nell. «)Ku3nb u HayuHas aesrenbHocTh V. HproToHaY.

2. CamocrostenbHas padora Nel2 «OKu3nb 1 HayyHast qesTeabHOCTh [lackansny

3. CamocrostensHast pabora Nel3 «Mcropust pasButus komOuHatopuku. EE ponb B
pa3INYHBIX cepax YeTOoBEUECKON )KU3HEACSTEIbHOCTH

4. CamocrositenbHast pabora Nel4 «Teopum BepoATHOCTEH M CTAaTUCTHKU U UX POJIb B
pas3InYHbIX cepax YeI0BeUECKON )KU3HEAESTEIbHOCTH

5.KoopauHaTsbl U
BEKTOPBI

15

5.1

[TpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B TPOCTPAHCTBE.
®dopMyia pacCTOSTHUS MKy IBYMS TOUKAMU.
YpaBHeHust chepsl, IIOCKOCTH U MPSIMOU.

5.2

BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB.
YMHO)K€EHUE BEKTOpa Ha YUCIIO.

Pa3znosxeHne BeKTOpa 10 HAIIPABJICHUAM. YTOJI MEXKY IBYyMs BekTopamu. [Ipoexkuus
BEKTOPA Ha OCb.

Koopaunatsl BekTopa.

CkasisipHO€E ITPOU3BENECHNUE BEKTOPOB.

5.3

Hcmons3o0Banne KOOpAUHAT U BEKTOPOB IIPpHU PCIICHUN MATEMATHYCCKUX U
IMPUKJIAAHBIX 3aa4.

IIpakTHyeckue padborTsbI:

1.

o

[Ipu3Haky B3aMMHOIO PACIIOJIOKEHMSI IPSAMBIX. YTOJ MEXY NpsAMbIMU. B3aumHoe
pacIoIokKeHNe NPSAMBIX U IIIOCKOCTEN. [IeprieHInKysap U HaKJIOHHAS K IVIOCKOCTH. YTOJI
MEXIY NMPSAMOH U IUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOIOKEHUH NIPAMOU U
IJIOCKOCTH. Teopema 0 Tpex MeprneHIUuKYIsIpax.

[Tpu3Haky ¥ CBOMCTBA MAapaJIENIbHBIX U MEPIEHANKYISPHBIX MJIOCKOCTEN. PaccTosHue or
TOYKH JI0 TUIOCKOCTH, OT IPSIMOM 10 IJIOCKOCTH, PACCTOSTHUE MEXKY TUIOCKOCTSIMH, MEXIY
CKPEILIMBAIOIIUMUCS MPSIMBIMH, MEKY IPOU3BOJIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
[TapannenbHOE MPOEKTUPOBAHHUE M €ro CBOMCTBA. TeopeMa O IIIOMIAAM OPTOTOHAIBLHOM
IPOEKIIMM MHOTOYTOJIbHUKA. B3anMHOe pacroioskeHue MPOCTPAHCTBEHHBIX (QUTYD.
Paznuynble Buasl MHOrorpaHHukoB. HWMx  u3o0paxenus. CeueHus, pa3BepTKU
MHOIOIpaHHUKOB. [limomans mNOBEPXHOCTH. Bunel cuMMmerpuili B IIPOCTPAHCTBE.
CumMeTpHs Ten BpallleHUs! 1 MHOTOIpaHHUKOB. Brruncienue miomianeit 1 00beMoB.
Bexkropsl. JlelicTBus ¢ BEKTOpaMH. JlekapToBa CUCTEMaA KOOPAUHAT B IIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, C(hephl, IITOCKOCTH. PaccTostHue Mexay Toukamu. J[eicTBus ¢
BEKTOPAMH, 33JJaHHBIMU KoopauHaTamMu. CKaJlIpHOE IPOU3BENEHNE BEKTOPOB. BekTopHOE




ypaBHEHHUE NPSIMOM U IIIOCKOCTHU. Mcnonabp30BaHNE BEKTOPOB MPHU A0KA3ATEILCTBE TEOPEM
CTEpEOMETPUH.

Temamuka 6neayoumopHol camocmoamenbHou pabomaol.
1. CamocrostenbHas padota Nel5 IlogroroBka pedepara «IIpumeHeHne BEKTOpOB U
METO0/1a KOOPAMHAT K PEIICHUIO TEOMETPUUECKUX 3a1aU»
2. CamocrostenbHas padota Nel6 MuauBuIyaIbHBIC TPOCKTHI: BEKTOPHOE 3a/IaHHE
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
3. CamocrositenbHas padota Nel7. «JleiicTBus Hall BEKTOpAMM.
4. CamocrositenbHas pabora Nel8. «Pemenne 3aaa4 o teme «BeKToOpbI».

6. OCHOBBI
TPUTOHOMETPHH

25

OcHosHnble noHAmMuUA
6.1 Panuannas MEpa yriia. BpamaTeJleoe JABHMIKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTaHI'CHC YHCJIa.

OcHosHble mpuzoHomMempuieckue moicoecmea
6.2 ®opmyinsl npuseneHus. Popmyisl cinoxeHus. opmyisl yasoenus Popmyiisl
IIOJIOBUHHOT'O yIJia.

IIpeobpazosanus npocmeriuiux mpueoOHOMempuUyecKux 8blpadceHull
[TpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMH B IPOU3BEICHUE U
NPOM3BEACHUS B CyMMY. BbIpaXkeHre TpUTOHOMETPUYECKUX (QYHKIUI uepe3 TaHT€HC
ITOJIOBUHHOTO ApTYMEHTA.

6.3

Tpuconomempuueckue ypasHeHus u HepageHcmea

IIpocreiimne TpUroHOMeTpU4ECKue ypaBHeHMs. [IpocTeiinme TpUuroHoMeTpuyeCcKue
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETpUYECKHE (QYHKIIMU. APKCUHYC, apKKOCHHYC,
APKTaHTeHC.

6.4

21

IIpakTH4eckue padoTsI:

1. Pagumannblit METOJ U3MEPEHNUS YIJIOB BPAIIEHUS U CBA3b C IPaTyCHOIN Mepoil.

2. OCHOBHBIE TpPUTOHOMETPUYECKHE TOXAECTBA, (OPMYJbl  CIOXKEHHUS, YABOCHHUS,
npeoOpa3oBaHWe  CyMMbl  TPUTOHOMETPHYECKMX  (YHKUMH B  NpPOM3BEICHHE,
npeoOpa3oBaHUE MPOU3BECHHUS TPUTOHOMETPUYECKUX (QYHKIUN B CyMMY.

3. TIpocreiime TPUTOHOMETPHYECKIE YPAaBHEHHS U HEPABEHCTBA.

4. OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIUH: AaPKCUHYC, APKKOCUHYC, apKTAHT€HC.

Temamuka 6HeayOumMopHoll camoCmoamenbHou pabomoi:
1. CamocrosrenbHas padota Nel9. «Mcropust pa3BUTHS ¥ CTAHOBJICHUSI TPUTOHOMETPHI.
2. CamocrositenbHas pabota Ne20. «PemieHne TpPUTOHOMETPUYECKHX —ypaBHEHHH
MOBBIIIEHHON CIIOKHOCTH.
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7. OYHKIUH H
rpagpukn

23

7.1

Oynkiun. O6nacTh onpeaeneHus 1 MHOXKECTBO 3HaYeHH; rpa@uk GyHKINH,
noctpoeHue rpaguKoB (PyHKIHIA, 3aJaHHBIX PAa3TMYHBIMU CIIOCOOAMHU.

7.2

CgoiicTBa (pyHKIIMHU. MOHOTOHHOCTB, YeTHOCTD, HEYETHOCTh, OTPAHUYECHHOCTD,
nepruoaAnYHOCTh. [IpoMexyTK Bo3pacTanus U yObIBaHUS, HAaHOOJIbIEE U
HaMMEHbIIIee 3HAUCHUs, TOUKU dKCTpemyMa. [ padudeckas HHTEpIpeTanus.
[Tpumeps! pyHKIIMOHATIBHBIX 3aBUCUMOCTEH B PEaIbHBIX MIPOLECCAX U SBICHHSIX.
Apudmernueckue oneparun Haa GyHKOusIMHA. CroxHas GyHKIUS (KOMITO3UIIHSA).
[TonsiTHe 0 HEMPEPHIBHOCTH (PYHKIIHH.

7.3

Oo6patubie pyHKuu. O6IacTh ONpeaeIeHus U 001acTh 3HAYCHUH 00paTHOM
dbyukiun. ['paduk obpatHoil pyHKIMN.

7.4

CreneHHble, IOKa3aTeNbHbIC, JIOTapU(PMUUIECKHE U TPUTOHOMETPHUYECKUE (PYHKIINH.
OOpatHble TpUrOHOMETpUYECKHE QYHKIIUN

Onpenenenns ¢GyHKIMiA, BX cBOKCTBa U rpaduku. [IpeodpasoBanus rpadukos.
[TapannenbHbli IEpEHOC, CHMMETPHUS OTHOCUTENIBHO OCEH KOOPIUHAT U CUMMETPHS
OTHOCHUTEJIPHO Hayajla KOOpJMHAT, CHMMETPUs OTHOCUTENIBHO NMPSMOH y = X,
pacTshKEHUE M CKaTue BI0JIb Ocel KOOpIUHAT.

19

IIpakTnyeckue padboThbi:

1.

[Tpumepsl 3aBHCHMOCTEH MEXIy MEpPEeMEHHBIMH B peajibHBIX MpPOIEccaX U3 CMEKHBIX
mucuuiuinH.  Ompenenenue  ¢yaknuid. IlocTtpoeHne u ureHue rpaduKoB  (QYHKIHI.
Uccnenoanue ¢ynkunu. CBONCTBA JMHEHHOW, KBAaIpaTUYHOW, KYCOYHO-TMHEHHOW M
JIpOOHO-TMHENHON PYHKINH.

HenpepbiBable u nepuoanyeckue (yHkiuu. CBoOHCTBa M rpadMKu CHHYyca, KOCHHYCA,
TaHTEHCa U KOTaHTEHCa.

Obparnble ¢yHkuun u ux rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIIMH.
[Tpeo6pazoBanus rpaduka Gpynkunu. 'apmonnyeckue konedaHus.

[Tpuknannueie 3anaun. IlokaszarenbHble, JorapuMuUYecKHe, TPUTOHOMETPUUYECKHE
yYpaBHEHHsSI 1 HEPAaBEHCTBA.
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Temamuka 6neayoumopHol camocmoamenbHoOu pabomaol.
[TonroroBka pedepaTos:

1.

2.

oo

CamocrosrenbHas pabora Ne 21 «lIpumepsl (GyHKIMOHATIBHBIX 3aBUCHMOCTEH B
pealIbHBIX MPOLeccax U SBICHUIX.»

CamoctosrenpHas padora Ne22 «["apmonndeckue konebanus. [Ipukiaanabie 3a1a4m.»
CamocrostenbHas padora Ne23 «CBolicTBa TUHEWHON, KBaPAaTUYHOM, KyCOYHO-
JTUHEWHON U TPOOHO- TMHEWHON (PYHKIIUH.)»

CamocrostenbHas padbora Ne24 «[IpumeHeHne NOHATHS GYHKIIMHA U CITIOCOOOB 3a1aHUsI
B OOIIETEXHUYCCKUX U CHCIHATBHBIX AUCIUILIIIH

CamocrositenbHas padora Ne25 «Ku3Hb 3aMedaTeNIbHBIX JIFOACH- SUJIEP»
CamocTtosrenbHas padora Ne26. «Onementapubie GyHKIUH. Cl0XHBIE QYHKITHI.
CamocrtosarenbHas pabota Ne27. «IIpumepbl (QYHKIHMOHAIBHBIX 3aBUCUMOCTEH B
PEATBHBIX MPOIIECCaX U SIBICHUSIX).

18

8. MHOrorpaHHuKM 1
KpYIJble Tejia

26

8.1

Bepumnsl, peOpa, rpanu MHOrorpaHiuka. Pazseptka. MHOrOrpaHHbI€ YIJIbL.
Boinykiblie MHOrorpanHuku. Teopema Diepa.

ITpusma. IIpsimas u HaknoHHas npusma. [IpaBuibHas nmpusma.

[Tapannenenunen. KyoO.

IMupamupa. [IpaBunibHas nupamuaa. Y ceueHHas nupamuja. Terpasap.
Cummerpuu B KyOe, B apajjiesienuIe/ie, B IpU3Me U MUpaMue.

Ceuenus Ky0a, MIPU3MBI ¥ TUPAMUJIBI.

[IpencraBnenre 0 MpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpasape, Kyde, oKTadipe,
JIOJIeKadJIpe U UKOCadJIpe).

LN~ wNE

23

8.2

Tena u nogepxnocmu epawyenus

1. Hwmuaap u KoHyc. YcedeHHBIH KoHyc. OcCHOBaHUE, BBICOTa, OOKOBas
IIOBEPXHOCTh, OOpasylomasi, pa3BepTka. OceBble CEYEHHUS H CEUCHHH,
napajelibHble OCHOBAHHUIO.

2. Iap u cdepa, nx ceuenus. KacarempHas miockocTs K chepe.

IIpakTyeckue padboTsbI:

1. Cummerpuu B kyOe, B napajuiesenurnesie, B Ipu3Me U NUpaMu/e.
2. CeueHus KyOa, IPU3MBbI, TUPAMHU/IBL.

3. OceBble CEUCHNUS M CEUCHHS, MMApAIUIeIbHbIE OCHOBAHHIO.
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Temamuka 6neayoumopHol camocmoamenbHoOu pabomaol.

1. CamocrosarenbHas pabora Ne28. «[IpaBuiibHbIE U MOTYIPAaBUIbHBIE MHOTOTPAHHUKI.
2. CamocrostenbHas pabora Ne29. «Ku3Hb 1 TBOpUYeCTBO Diiepar.
3. CamocrostenbHas padora Ne30. «Muororpanaukn» Caenats Moaeu Guryp
4. CamocrositenbHas pabora Ne3l. «3Be3guarbie MHOrorpaHHuku. Kpucramibl-
MPUPOIHBIE MHOTOTPAHHUKIY.
5. CamocrostenpHas padbota Ne32. «Mopaenu MHOTOTPaHHUKOB. 13
6. CamocrosTenpHas padorta Ne33. « [ {umuHap ¥ KOHYC».
7. CamocrostenbHas pabora Ne34. «Ilap u chepanr.
8. CamocrosrensHas padora Ne35. «Ilnomans mOBEpXHOCTH YacTell mapa.
9. CawmocrostenbHas pabora Ne36. «Mojenu Ten BpaeHus .
10. CamocTrostensHas pabota Ne37. «O6beMbI TEm»
9 Hauyaua
MaTeMaTH4Y€eCKOro 24
aHaJIM3a
IMocsienoBaTeILHOCTH. CnocoOsr 3a/laHus u CBOMCTBA  YHCJIOBBIX
IIOCJIEI0BATEIbHOCTEN.

9.1 [TonsTe o mpeaene mocienoBaTenbHOCTH. CyIeCTBOBaHME Mpeaeia MOHOTOHHOM
OTpaHUYEHHOW  TocienoBaTenbHOCTH. CyMMHpOBaHHE — MOCIENOBATEIHHOCTEH.
beckoHeyHO yObIBarolIas reOMeTpUYECcKasi IPOrpeccusi U ee CyMMa.

IIpousBonnasi. Ilonstue o npou3BOAHOM (YHKIUH, €€ TEOMETPUYECKUH U
busnueckuit cMbIci. YpaBHEHHE KacaTelabHOU K rpaduky dyHkuuu. [IpousBoaHbie 29
CYMMBI, Pa3HOCTH, TIPOU3BEICHUS, YaCTHBIE. [[pON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byuknuii. [IpuMeHeHne MpoU3BOIHON K HMCCIENOBAHUIO (PYHKIHMA M TOCTPOSHUIO

9.2 rpaduxos. [IponsBosHbie 00paTHON (QYHKIIMU M KOMIIO3ULUU (YHKIUH.

[Tpumepsl HCTIONB30BaHKS MPOU3BOAHOMN I HAXOXKACHUS HAUTYYIIEro PEIICHUS B
NPUKIAIHBIX 3afadax. Bropas mpousBojHas, €e reoMeTpuyecKuil U (pu3ndeckuii
CMBICIL.

Haxosxnenne ckopocTH JUTs Tporiecca, 3alaHHoro (opMysIoi 1 rpad)ukoMm.

IIpakTyeckue padboTsbI:

1. UYwmcrmoBas TMOCIEIOBATEIBHOCTh, CIIOCOOBI €€  3aJaHus, BBIYUCICHUS  WICHOB
nocienoBarenbHocTd.  [Ipenen  mocnenoBaTenbHOCTH.  beckoHeyHO — yObIBaromas 9
TeOMETPHYECKas IIPOTPECCHSL.

2. TlpowsBoaHas: MEXaHHMYECKUW W TEOMETPUUYECKUN CMBICT MPOM3BOAHON. YpaBHEHUE

KacareqbHOH B oOmem Bujae. lIpaBuna m dopmynsl auddepennupoBanus, Tabauma
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NPOM3BOJIHBIX  3JeMEHTapHbIX (yHKIui. HWccnegoBanume (QyHKIMM € TOMOIIBIO
npousBoaHOW. HaxoskaeHne HamOOJBIIEro, HAMMEHBIIETO 3HAYEHUS U SKCTPEMAJIbHBIX
3HaYeHUH PYHKIUU.

Temamuxa 6neayoumopHou camocmosamenbHou pabomsl.:

1. CamocrosarenbHas padota Ne38. 3anaun, NpuBOIAIIME K TOHATHIO IIPOU3BOAHOIN
2. CamocrostenbHas padorta Ne39. «0Ku3nb 3amedarenbHbIX Jtoaei- JIeHOHuI
3. Tloaroroska pe0ycoB, 3aIiuppPOBOK.
4. CamocrositenbHass  pabora  Ned0.  Hccnemoarenmbckass — pabora  «llonsithe
nuddepeHImana u ero MpUI0KEHNUE 14
5. CamocrostensHass pabora Nedl., CmocoObl 3amaHUs HW  CBOWCTBA YHCIOBOU
nocjenoBaTenbHOCTA. [loHSATHE O Tpepene MOCIENOBATENBHOCTA. beckoHedHO
yOBIBarOIIasi TeOMETPUYECKast MOCIIEIOBATEIBHOCTD U €€ CyMMa.
6. CamocrostenpHas pabora Ned2. «IIpon3BoHas U ee MPHUMEHEHHUEY.
7. CamocrostenbHas padora Ned3. «IIpenen, cBI3aHHBIN C YUCTIOM €.
10. MuTerpaJ u ero 15
npuMeHeHHne
IlepBooOpa3Hasi u uHTerpaJ. [lpumeHeHne onpeaeneHHOro HHTerpaa s
10.1 HaXO0X/IeHU IIoU[aid KpuBoJInHeHHOM Tpanenunu. @opmyrna Herotona—Jleiibnua. 13
[TpuMmepsl MpMeHEHHs UHTerpajia B (pU3MKe U TeOMETPUH.
IIpakTHyeckue padborTsbI:
1. HWurterpan u nepBoodOpa3Hasi. 2
2. Teopema Hprotona—Jleitonuna. [IpuMeneHne nHTerpana K BEIYUCICHUIO (PH3MUECKUX
BEJIMYMH U TUIOIIA/IEH.
Temamuka 6neayoumopHol camocmoamenbHou pabomaol.
1. CamocrostenpHas pabota Nod4. «Pemenne MpUKIaIHBIX 3a/1a49%.
2. CamocrostenbHas pabora Ne45. «HTETpat U ero MpUMEHEHUEY. 8
3. CamocrositenpHast  pabota  Ned6.  «[IpuOnmmkeHHBIE  METOABI  BBIYMCIICHHS
OTIPENIeTIEHHOTO UHTETPaIay.
11. DnemeHTHI
12

TeopuM
BEPOATHOCTEN U
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MaTeMaTH4YeCKOMl
CTAaTHCTHKH

Inemenmuol meopuu 8epoAmHOCmelu
Co0bITHE, BEPOSITHOCTH COOBITHSI, CIIOXKECHHE M YMHOXKEHHUE BepOATHOCTEH. [loHsTHE O

11.1 HE3aBUCUMOCTH  coObITHi. JlucKpeTHass ciydwailHas BeJIM4YMHA, 3aKOH €€

pacmpeneneHus.
UucnoBble XapaKTePUCTUKU TUCKPETHOM CydaitHO# BennyuHbl. [ToHsITHE O 3aKOHE 10
OOJIBIIINX YHCEIL.
Dnemenmuvl mamemamuyeckol cmamucmuxu [IpencraBieHrne qTaHHBIX (TaOJIUIIBI,
112 Juarpammsl, Tpaguku), reHepajibHasi COBOKYIIHOCTb, BEIOOpPKa, Cpe/iHee
' apudmernueckoe, Meauana. [ToHsATHE 0 3a7aU9aX MaTEMaTHICCKONH CTATHCTUKH.
Pemenne nmpakTuyeckux 3aaad ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METO/IOB.

IIpakTuyeckne padoThbl:

1. Kuaccuueckoe ornpeneneHue BEpOsSITHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpeEMa O CyMMe 9
BeposTHOCTEW. Brruncnenue BeposarHocrei. [Ipukinaanele 3agaun.
2. llpeacraBneHue ynucnoBbIX qaHHBIX. [IpuKIanHbIe 3a1a4H.
Temamuka eneayoumopHou camocmosamenbHou pabomol:
1. CamocrostenbHas padota Ned7. «51. bepuysmmmy. 8
2. CamocrostensHas pabora Ne48. «Pemenne 3a1a4 Mo TEOPUH BEPOSTHOCTE.
12. YpaBHenusi u 20
HepaBeHCTBA
Ypasnenuss u  cucmemvt  ypasnenui.  PanmonHanbHble, UppalOHAIBHBIC,
MOKAa3aTeIbHbIC M TPUTOHOMETPHUYCCKHE YPABHEHUS U CUCTEMEI.

12.1 PaBHOCHIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcCHOBHBIC TIPUEMBI UX pEIICHUs (pa3oKEHUE HA MHOXKHUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpaUUECKUl METO]).

12.2 Hepasgencmaa. PannonaineHsle, UpparoHaIbHbIC, MoKa3aTeTbHbIE u
TPUTOHOMETPHYCCKHE HepaBeHCTBA. OCHOBHBIC IPUEMbI HX PEIICHHUS. 17
Hcnonvzosanue ceolicmeé u epaguxos @OyHKyuil npu peuleHuu ypasHeHmui u

12.3 Hepasencms. Meton wuHTepBaioB. M3o00pakeHWe Ha KOOPAWHATHOM TUIOCKOCTH
MHO>KECTBA PelICHUI YpaBHEHHI U HEPABEHCTB C ABYMs NIEPEMEHHBIMU M UX CHCTEM.
Ilpuknaonvle 3a0auu

12.4

IIpuMeHeHne MaTeMaTU4EeCKUX METONOB Ul PELICHMS COIEP KATENIbHBIX 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U MPaKTUKU.
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WMHTepnperanus pe3yiabTara, ydeT pealbHbIX OTpaHUYCHUM.

IIpakTHyeckue padboThbI:
1. Kopuu ypaBHeHu#. PaBHOCHIBLHOCTE ypaBHEeHH. [IpeoOpa3oBaHue ypaBHEHHIA. 3
2. OcHOBHBIEC IPUEMBI PELICHUS ypaBHEHUH. Pemenne cucreM ypaBHEHUIA.
3. Hcnonb3zoBaHue cBOMCTB U rpadukoB GYHKIIHMI AJIs pElIeHNs YpaBHEHUI U HEPABEHCTB.

Temamuxa 6neayOumopHol camocmoamenbHol pabomul:
1. CamocrosarenbHas pabora Ned9. «I"paduyeckoe pernienne ypaBHEHUH 1 HEPABEHCTBY.

2. CamocrositenbHas pabora NeS0. «MppaunoHanbHbIE ypaBHEHHs. Y paBHEHHSA, 8
coJieprKallye IEPEMEHHYIO 10/l 3HAKOM MOIYJIS.

OobazamenvHasn Hazpy3Ka 239
Buneayoumopnan camocmoamenshan paboma 120
Juppepenyuposannviii 3auem 1 cemecmp
IK3amen 2 cemecmp

Hmozo 359
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XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM IeSITeJIbHOCTH CTYJICHTOB

Conepxanue XapakTepucTUKa OCHOBHBIX BH/JA0B Y4eOHO#l [eITEJIbHOCTH CTYJAEHTOB (Ha

o0y4eHust YPOBHe yUeOHBIX AeicTBUIl)

BBenenue O3HakOMJIEHME C pOJIbI0O MaTeMAaTUKHM B HAyKe, TEXHUKE, DSKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKOH 1eATeIbHOCTH.
O3HakOMJIEHME € LEJSMU U 33Jja4aMi U3Y4YE€HHs MaTEMaTUKU IIPU OCBOEHUU
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 OTHOCUTENBHOMN ); CPABHEHNE YHUCIIOBBIX BBIPaKEHUH.
Haxoxaenue ook B npeoOdpa3oBaHMsIX U BBIUMCIEHUSAX (OTHOCUTCS KO BCEM
IIyHKTaM Iporpammbl)

Kophwu, CTCIICHH,
J0TapuQMbI

O3HaKOMJICHHE C IOHATHEM KOPHs N-1 CTENEHHU, CBOMCTBAMU PaJUKaIOB U
IIpaBUJIaMU CPaBHEHUsI KOPHEH.

DopMyIMpOBaHUE ONIPENEICHUS KOPHS U CBOMCTB KOpHEN. Boruncienue u
CpaBHEHHE KOPHEW, BBINOIHEHUE TPUKUAKN 3HAUEHUS KOPHSL.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHN, COAEPIKAINX PaJAUKATIbL.
Brimonaenue pacueToB no popmysaM, COASPIKAIIIM PaIuKaiIbl, OCYIIESCTBIIS
HE00X0/AMMBbI€ TIOJICTAHOBKHU U IpeoOpa3oBaHusl.

Onpenenenre paBHOCUIBHOCTH BBIPAXKEHUH ¢ pagukaiamu. Pemenue
UPPaLMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSITUEM CTENEHU C AEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TP HEOOXOUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

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

DopMyJIMPOBAHUE CBOKMCTB CTEIEHEN. BhIuncIeHNe CTENEHEN ¢ pallMOHAIbHBIM
II0KA3aTeJIeM, BBITIOJHEHNE TPUKUIKN 3HAYECHUSI CTENIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3oBanre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHM, COIEpPIKALUX CTENICHH,
IIPUMEHSIS] CBOWCTBA.

Pemenne nokasaTenbHbIX ypaBHEHU.

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

Pemenne nmpukiaaHbIX 3a7a4 Ha CJIOKHBIE IPOLIEHTHI

[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.

dopMmyIrpoBaHUE OIpeeIeHUN TPUTOHOMETPUYECKUX QYHKIUN

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
3HAYCHUH TPUTOHOMETPUIECKUX (PYHKITUN 1O OJTHOM M3 HUX

[IpeoOpazoBanms
MIPOCTENINX
TPUTOHOMETPHUUECKU
X BBIPAKECHUU

N3yuenune oCHOBHBIX (POPMyYJT TPUTOHOMETPUU: (POPMYJIBI CII0XKEHUS, YABOCHHUS,
npeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIHI B TPOU3BEACHUE U
IIPOU3BENICHUA B CyMMY U IIPUMEHEHUE NPU BBIUYMCIICHUN 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLIEHUS €rO0.

O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUU TOYEK HA €IUHUYHON

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

[Ipocreiimue Pemenue no gpopmynam u TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHUIITIX
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 MPOCTENIINX 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>KHOCTH, IPUMEHEHUE ITPU
pEeLIeHUN YPaBHEHUN

®YHKINU, UX CBOMCTBA U TPA®UKH

DyHKIHNH.
Ilousarue o
HETPEPBIBHOCTH

byHKIIIN

O3HaKOMJIEHHE C IOHSITHEM IIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEXKTY
NepEeMEHHBIMH.

O3HakoMIICHHE C TIOHATHEM TpaduKa, orpeeNeHue MPHUHAIICKHOCTH TOUKU
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 3HaYeHNUH PYHKIUU

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 PAcCYKICHUSIMU 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.
CocraBnenne BUI0B (PyHKINN IO JTaHHOMY YCJIOBHIO, pEIlIEHHE 3a/]a4 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. [lpumeHenune cBOMCTB QyHKIIHIA

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

O3HaKOMJICHHE C TTOHATHUEM CIIOXKHON (PYHKIUU

CreneHHBIE,
MOKa3aTeNbHbIE,
norapu(pMUIECKHE U
TPUTOHOMETPUYECKHU

€ (YHKIIIH.

Boruncnenue 3HaueHnit GyHKIMI 10 3HAYECHUIO apTyMEHTa.

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 nokazaTesbHBIX U JOrapU(pMHUUECKUX YPAaBHEHUH U HEPABEHCTB 110
W3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHE C TIOHSATHEM HETIPEPHIBHOM NMEPUOANYECKON (PYHKINH,
(bopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX I'PapHKOB.
O3HakoMJICHHE C TIOHATHEM FapMOHMYECKHX KOJICOaHUH U mpuMepaMu
rapMOHUYECKUX KOJeOaHHH Ul ONMCaHMsl IPOLECCOB B (pU3MKE U APYTHX
00J1acTsAX 3HAHMUS.

O3HakoMJICHHE C MIOHATHEM Pa3pbIBHON NEpUOANYECKON PyHKINH,
(dbopMynHpoBaHUE CBOMCTB TaHTE€HCA U KOTAHT€HCA, TOCTPOCHHE UX IPaUKOB.
[TpumeneHne cBOWCTB (GYHKIUHM 7151 CPABHEHUS 3HAUEHUI 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

O3HakoMIIEHHE C IIOHATHEM YUCIIOBOM NOCIEI0BATENBHOCTH, CIIOCO0AMH €€
3aJJaHUs, BBIYMCICHUSMU €€ YWICHOB.

O3naxomnenue ¢ NOHAMUEM npeoena noc1e008ameIbHOCU.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOTO Psijia Ha
IIpUMEpE BBIUUCIIEHUS CyMMbl OECKOHEYHO yOBbIBAIOLIEH reOMeTpr4eCcKOon
IIpOrpeccuu.

Pemenue 3a1a4 Ha mpuMeHeHne GOPMYIIBI CyMMBbI OECKOHEYHO YOBIBAIOIICH
reOMETPHUECKON IPOTrpeccuu

IIpousBonHas u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C IOHSITHEM IIPOU3BOTHOM.

W3yuenue u GopMynupoBaHUE €€ MEXaHMUECKOr0 U T€OMETPUUYECKOIO CMBICIIA,
M3Y4YE€HHE aIrOpUTMa BBIUMCIICHUS IPOU3BOIHON Ha IPUMEPE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJI0BOro ko3 dunuenra

KaCaTeIbHOM.

CocraBieHre ypaBHEHUs KacaTelbHOH B 00111eM BUIE.

VYcBoenue nipaBun auddepeHnpoBanusi, TAOJIUIIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX
¢byHKuui, npuMenenue it AuddepeHnrpoBanus QyHKIUM, cocTaBIeHUS
YpaBHEHUS KacaTeJIbHOM.

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

YcTaHoBieHUE CBSI3U CBOMCTB (PYHKIIMK U POU3BOAHOMN MO UX TpaduKaM.
[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 BEIYKCIEHUS TIEpBOOOpa3HON 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 YPaBHEHHU

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

N3yuenue Teopun paBHOCUIBHOCTH YpaBHEHUN U ee npuMmeHeHus. [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 (GYHKITUN JUISl pEeIICHUS YPaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.

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

Pemenue cuctem ypaBHEHHUI ¢ IPUMEHEHUEM PA3JIUNYHBIX 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 JUIsl pELICHUS COIEPKATEIbHBIX 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 TPUMEHEHNE TIPU PEHICHUH 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 GopMyIT ISl BBIYUCIICHUS Pa3MEIIeHH, TEpeCTaHOBOK
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€ KJIaCCUYCCKOIr'o OnpecACICHUA BEPOATHOCTH, CBOMCTB BCPOATHOCTH,

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

20




CIIMCOK PEKOMEHIYEMOM JIUTEPATYPBI

AnmumoB II.A. u ap. Maremaruka: anredpa U Hauajga aHaiu3a, TeoMeTpus. Airedpa u
Havayia aHanu3a (6a30BbId U yriay0aeHHbIH ypoBeHb) 10-11 kiaccbr.-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.U. Maremaruka (6a30Bb1ii ypoBeHns). 11 ki1.- 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. YUPEKIACHUH 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.

Konsrun FO.M. TkaueBa M.B., ®enoposa H.E. u np. MaremaTuka: anreOpa u Hayana
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 aHayim3a (0a30BbIi U yrayOneHHbIH ypoBeHb) 11 kiacc/
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.,
W3narensckuii eHTp «Akanemusi»,2015.

bammvakoB M.MU. Maremaruka kuura st yuutenss 10 kin.(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 pexn. Kuxuenko 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
MaTeMaTU4ecKoro aHanu3a (0a3oBblif 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: YueObHoe nocobue A 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.
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@denepanbHblii 3akoH oT 29.12.2012r No273-®3 «O6 obpazoBanuu 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 MunuctepcrBa oopazoBanus u Hayku PD ot 29.12.2014r. Ne 1645 «O BHecenun
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 JlenaprameHTa rocyAapCTBEHHOM MOJMTHKH B cepe

21



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 00pazoBaHMs Ha 0aze
OCHOBHOTO o00miero oOpa3oBaHHs C Y4eTOM TpeOOBaHUIl (enepanbHbBIX TOCYIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHAAPTOB W TIOJNy4aeMoOW Npo(eccHH WIM CHCHUAIBHOCTH CpPEIHEro
npodeccruoHaIbHOTr0 00pa30BaHUS

HNHTepHET- pecypcsbl

www.feior.edu/ru (MuapopManinoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIHHBIC MAaTEPUAIIbI)
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 matrematukn OO0 «/Ipodpa» 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 Medoaus

Ypoku reomerpun Kupuina u Medoaus

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