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PaGouass mporpamma ob6meobpazoBatenbHoi yuebnoi mucuurmmasl OYIL.04 «Matemarukay
Mpe/Ha3HayeHa Jjs ocBoeHus  oOpazoBarenbHO mnporpammbl CIIO Ha 6a3e ocHOBHOro 00IIEro
o0pa3oBaHMs C TIOTyYEHUEM CpeHero odiiero oopa3oBanus o cnenuansHoctu 43.02.15 IloBapckoe
U KOHJUTEePCKOe J1eJ10
Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOW MPOrpaMMbl 00IIE00pa30BATEILHOM
yueOHOM AucUUIUINHBI «MaTtemaruka: anredpa U Hayalla MaTeMaTHYeCKOr0 aHalln3a; TeOMETpUs» AJis
npo¢eCCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHu3amuii aBropa bammakoBa M.U., ogoOpennoit ®I'AY
«D®UPO» Munobpuayku Poccun, mporokosa Ne 3 ot 21 urons 2015 .
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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma o6mieo0pazoBarenbHoil yueOHo# nucuurauael OVYIIL 05.«Marematrka
npeaHa3HavueHa JJIg U3YYEeHHs MaTeMaTUKU B MpodecCHOHATIbHBIX 00pa3oBaTEIbHBIX
opranm3anusx CIIO, peanmusyromux o0pa3zoBaTENbHYIO MPOTPaMMy CPETHETO OOIIEero
oOpa3oBaHMs B Mpejesiax OCBOCHHUS OCHOBHOW MpodeccruoHalbHOM 00pa3oBaTeNbHOM
nporpammel  CIIO (OIT CIIO) wa ©6a3e oOcHOBHOro oOIIEro oOpa3oBaHUS MPH
MOJIFOTOBKE KBaTU(UIIMPOBAHHBIX pPA00YMX, CIYKalIMX M CIEHUAINCTOB CPEIHETO
3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii DI'OC cpennero oOiero
oOpa3oBaHusl, MPEIBABISAEMbIX K CTPYKTYpE, COJIEPKAHUIO M pPe3yJibTaTaM OCBOCHHS
yaeOHor mucrumiuabl OVYIL.05.«MaTtemaTtnka», B COOTBETCTBUU ¢ PekoMmeHmarusMu
[0 OpraHU3alUH IOJIYYEHHsI CpeIHEro oOmero oopa3oBaHUS B Ipeaesiax OCBOCHUS
o0Opa30BaTeNbHBIX NPOrpaMM CpeaHEero mnpo¢ecCHOHaIbHOrO0 00pa3oBaHUs Ha 0Oaze
OCHOBHOro  o0miero oOpa3oBaHusi C  ydeToM TpeOoBaHuM  (eaepaibHbIX
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB W TMOJy4aeMol mnpodeccud Wiu
CHELMAIBHOCTA CpeHero npogeccuoHaabHOro odpazoBanus (nmucbMmo JlemaprameHTa
rocyJapCTBEHHOW TIOJUTUKH B cdepe MNoAroroBku padouumx kagpos u IO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammbl OVYIIL.05. «MaremaTtnka» HampaBlI€HO Ha JIOCTHXKEHUE
CIEIYIOIINX LeJIei:

* obecnieueHre cOPMUPOBAHHOCTH MPEACTABICHUN O COIMAIBHBIX, KyJbTYPHBIX U
HUCTOPUYECKHUX (PaKTOPaX CTAHOBJICHHS MAaTEMATHKH;

* obecrieueHre  C(OOPMHUPOBAHHOCTH  JIOTUYECKOTO,  aJITOPUTMHUYECKOTO U
MaTEMaTHYCCKOTO MBIIILICHUS;

* oOecrieueHre C(HOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MOJYYCHHBIC 3HAHUS IPU
PEIICHUH Pa3JIMYHbIX 33]1a4;

* oOecreueHre chOPMUPOBAHHOCTHU MIPEACTABICHHIH O MaTeMAaTHKE KaK 4acTh OOIIe-
YEJIOBEYECKOW  KYJIBTYPbI, YHHBEPCAIbHOM f3bIKE HAyKH, IO3BOJISIOIIEM
OIKCHIBATh M U3y4aTh PEabHbBIC MPOIIECCHI U SBJICHUS.

B mporpammy BKIIOYEHO COJiEp)KaHUE, HANpPaBICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUNA, HEOOXOIUMBIX sl kKadecTBeHHOro ocBoenus OIl CIIO na
0a3ze OCHOBHOIr0 0O0IIero o0pa3oBaHus ¢ MOJYUYCHUEM CPEIHEro OOIIero 0opa3oBaHMs;
MPOTrpamMMBbl  TIOJITOTOBKH  KBaTU(UIIMPOBAHHBIX PabOUYNX, CIYKAIIHUX; MPOTPaMMBbI
MOJAroTOBKH crieruanuctoB cpeanero 3seHa (IITIKPC, ITTICC3).

[Iporpamma yuebnoi nuctumuabl OYIL.05.«Marematrkay sIBISETCS OCHOBOM IS
pa3paboTKu paboyux TPOrpaMM, B KOTOPBIX MPOGECCHOHAIBHBIC 00pa30BaTEIHHBIC
OpraHW3alliH, pPeaTu3yIoNre 0o0pa30BaTeIbHYI0 MPOTPAMMy CPEIHETO OOIIero
obpazoBanus B npenenax ocsoeHus: OI1 CI1O na 6a3e ocHOBHOTO 00111€T0 00pa3oBaHUs,
YTOUHSIOT COJIEp)KaHWe YYeOHOro Mmarepuaina, TOCIeAOBATeIbHOCTh €ro H3y4YeHUs,
pacnpezeneHue yueOHbIX 4acoB, TEMAaTUKY peepaToB, BUIbl CAMOCTOSITENLHBIX PadoT,



yudThIBas crenuuKy MporpaMM TOJATOTOBKM KBaJU(PHUIMPOBAHHBIX paboOuuX,
CIIy)KalllUX M CIELUUAIUCTOB CpPEJHEro 3BEHa, OCBaMBaeMoil mpodeccuu WIU
CTELUATbHOCTH.

[Tporpamma MOXKET UCTIOJIb30BATHCS APYTUMH npodeccuoHATbHBIMU
00pa30BaTEeIbHBIMUA OPTaHU3ALUSAMH, PEATU3YIOIIUMU 00pa30BaTENbHYIO MPOrpPaMMy
cpenHero oduiero oOpa3oBaHus B npezaenax ocBoeHus ocHoBHOM OII CIIO na 0aze
ocHoBHOro 0611ero oopazoBanus (I[IIIKPC, I[TITICC3).

1.IIACIIOPT PABOYE ITPOI'PAMMABI

1.1. Obnacme npumenenus paboyeii npozpammel: peanuzalus OCHOBHOU
npodeccuonansHoi obpazoBaTenbHO mporpammbl CIIO Ha 6aze OCHOBHOTO OOIIETO
00pa3oBaHUsI C OJHOBPEMEHHBIM IOJIYUYEHHEM CpEIHEro OOIIero oOpa3oBaHUS U B
coorBerctBUM ¢ PI'OC CIIO mo cnenmansHoctn CIIO 43.02.15 IloBapckoe u
KOHJUTEPCKOE JIETIO.

PaGouas nporpamma yuebHoi nucuurinabl OYII1.05.«MaTemaTukay SBiIsIeTCS 4aCThIO
MporpaMMbl  TIOATOTOBKM  crienuanuctoB cpenHero 3BeHa (IINICC3) mo nmanHOM
CHenuaibHOCTH U pa3paboraHa Ha ocHoBe TpeOoBanuti PI'OC cpemnero oOIero
oOpa3oBaHUsl, TPEIBIBIAEMBIX K CTPYKTYPE, COACPKAHUIO U pe3yibTaTaM OCBOCHHUS
yaeOHoi mucuumuimael OVYIL.05.«MaTteMaTtuka», 1 B COOTBETCTBUH ¢ PexoMeHmanusMu
[0 OpraHMu3alUu TOJYyYEHHs] CpeJHero oOmero oOpa3oBaHMs B MpPEAENax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOTPaMM cpeaHero mnpodeccuoHaabHOro oOpa3oBaHus Ha 0ase
OCHOBHOI'0 00111er0o 00pa3oBaHMsl C y4eTOM TpeOOBaHUM (eepaabHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB U MOJIy4aeMO mpodeccuu Wiu CrennanbHOCTA CPETHETO
npodeccuoHaIbHOTO 00pa3zoBaHus (MUchbMO JlemapTaMeHTa TocyJapCTBEHHOW MOJUTHUKHU
B cepe moaroroBku padouux kagapos u 1O Munobpuayku Poccun ot 17.03.2015 Neo
06-259).

Pa3paboTana Ha OCHOBE MpPUMEpPHOHN MpOrpaMMbl 0011€00pa3oBaTEIbHON YUEOHOU
aucIMIUInHbBl «Maremarrka: anredpa M Hadajga MaTeMaTHUYeCKOro aHajin3a; T€OMETPHUs»
st podheCCHOHANBHBIX 00pa30BaTeNbHBIX OpraHu3anuii aBTopa bammMakoBa M.U.,
omoopennort  OI'AY  «®OUPO» Munobpuayku Poccun, 2015, ¢  yderom
€CTECTBEHHOHAYYHOTO MPOo(IIst moydaeMoro npodeccruoHaasHOT0 00pa3oBaHus.

1.2 MecTo y4eOHO# JMCHUIIMHBI B Y4e0HOM IIaHe

VYyeOHas MUCHUILINHA OVII.05.«MaremaTtnka» BXOJIUT B COCTaB
0011e00pa3oBaTEeNbHbIX  YYE€OHBIX JUCHUIUIMH, (OPMUPYEMBIX U3  00sS3aTeIbHBIX
npeaMetHbix obnacteir ®I'OC cpennero obmiero oOpa3oBaHuUs, IS CHENHATBHOCTEH
CIIO ectecTBEeHHOHAYYHOTO TIPODUIISL.

1.3 Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCHMIIINHBI

B pesynbraTe ocBoeHUS Y4eOHOM NUCHUIUIMHBI 00YYaIOUIHIICs TOJKEH YMeTh!
o BEINONMHATE  TOXKIECTBEHHBIE MPEOOpPa3OBaHUs  BBIPAKEHUH, COJEpIKaIINX
CTETIEHHbIE, TIOKa3aTelbHble, JOrapudMUYECKUE U  TPUTOHOMETPUUYECKUE
BBIPA)KECHHSL.



o Ctpouth Tpaduku CTENMEHHOH, TOKA3aTEeNbHOM, JIOTapU(PMUYECKON U
TPUTOHOMETPUUYECKUX (DYHKIIHIA.
o Pemiate mpocreiiiiive ypaBHEHUSI U HEPABEHCTBA, COJEpKAIIUE CTENeHHbIE,
MOKa3aTelbHbIE, JIOTapu(PMUUECKUE U TPUTOHOMETPUUECKUE (DYHKIIHH.
« 300paxkath reomeTpuyeckue (GUrypbl Ha 4YepTeke U MPOU3BOIUTH MPOCTEHIIIHE
MOCTPOEHUS Ha TUIOCKOCTH.
o BoIlonHATh omepanuu Haj, BEKTOpPAMU M TOJIb30BAaThCS CBOMCTBAMHU 3THUX
omnepanui.
B pesynbTaTe ocBoeHUS y4eOHON AUCIIUIUTMHBI O0YJArOIITHICS JOHKCH 3HAThD!
« CBOICTBa apu(METHIECKOTO KOPHS HaTypalbHON CTETICHU;
o CBOICTBA CTEMEHU C pallMOHATIBHBIM MTOKa3aTeNIEM;
e CBOMCTBA JJOTapu(PMOB U OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO;
¢ OCHOBHBIC TPUTOHOMETPHUECKHUE (POPMYITHL;
o TAOJIMITY TTPOU3BOIHBIX DJIEMEHTAPHBIX (DYHKIIMIA,
¢ AKCIOMBI CTEPEOMETPUM, OCHOBHBIC TOHATHS W YMETh MPUMEHSATh UX MpH
pelIeHnH 3a7a4
Henvro nzyuenus mucuuruinHbel OYIL.05.«Martematukay sBisgercss GOpMUpPOBaHUE Y
CTYJIGCHTOB OOIMUX W MNPOPECCHOHAIBHBIX KOMIETEHIIMH, HEOOXOAUMBIX IS
kadecTBeHHOro ocBoeHust OIl CIIO na 0a3e OCHOBHOro oOIIero oOpa3oBaHUS C
MOJIydeHUEM  CpelHero o0miero oOpa3oBaHUs — NOPOrpaMMbl  MOATOTOBKHU
KBATH(HUITUPOBAHHBIX PA00YMX, CIy)KalIUX, MPOTPaMMBI MOATOTOBKH CITEIIHATUCTOB
cpeanero 3Bena (IITIKPC, [IIICC3), HeoOXoAMMBIX [JIsi  OCYIECTBICHUS
npodeccHoHaNbHON AeSITeNbHOCTH OyAyIIero CHEUaINCTa Ha OCHOBE OBJIAJCHUS
comepkaHueM JUCHUIUIMHBL. OOmuye eI W3yYeHHsT MaTeMaTHK{A TPaJIUIHOHHO
pean3yloTCs B YEThIPEX HAIPaBJICHUAX — OOIIee MpeacTaBiIeHne 00 uaesX U METOAax
MaTeMaTHUKH, MHTCIJICKTYaIbHOE Pa3BUTHE, OBIAJICHHE HEOOXOIUMBIMU KOHKPETHBIMHU
3HAHUSIMU U YMEHHSIMH, BOCIIUTATEIILHOE BO3/ICHCTBHE.
3aoauu no obecneweHuro 00CMUNCEHUS UeL:
e (opmupoBaHHUEe TPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U UCTOPUYECKHUX
(hakTOpax CTaHOBJICHUSI MaTEeMATHUKHU;
¢ pa3BHTHE JIOTHYECCKOTO, AITOPUTMUYECKOTO U MAaTEMaTHIECKOT'O MBITIUICHHS,
® OBJIaJIeHHEe MAaTEeMaTUYCCKUMH 3HAHUSAMH M YMEHUSIMH, HEOOXOJMMBIMH B
MMOBCETHEBHOM JKU3HH, ISl U3YyUEHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH Ha
0a30BOM YpPOBHE W JUCHUIUIUH TPO(HECCHOHATBHOTO IMKJIA, [JIS TOJyYCHHUS
oOpa3oBaHMsI B 00JIaCTsAX, HE TPEOYIOMIMX YIITyOJIEHHON MaTeMaTH4ecKoW MOATrOTOBKU
Y IPUMEHEHUS TIOJIYICHHBIX 3HAHUU TIPHU PEIICHUH PA3INYHbBIX 33/1a4;
® BOCINHUTAHME CPEJICTBAMH MATEMATHKW KYyJIbTYPhl JIUYHOCTH, TOHUMAHUS
3HAYMMOCTH MaTEMaTUKH [ HAyYHO-TEXHHYECKOTO Mporpecca, OTHOIICHUS K
MaTeMaTHKe KaK K 9acTH OOIICUEIOBEUCCKON KYIbTYpPhl, YHUBEPCAIHHOM SI3bIKE HAYKH,
MTO3BOJISIONIEM OMUCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBIICHU.
Ocsoenue  codepoicanusi  yueonou  oucyunaunwvt  OVII.05.«Mamemamuxa»
o0ecreynBaeT JOCTUKEHUE CTYICHTAMU CIEAYIOIINX pe3y1bmamaos:.
JUYHOCHIHBIX.



JI1 chopmMupOBaHHOCTH NPEACTABIEHHH O MATEMATHKE KaK YHUBEPCAILHOM SI3bIKE
HAyKH, CPEJCTBE MOJEIMPOBAHUS SIBJICHUN M MPOIECCOB, 00 HIEAX U METoAax
MaTeMaTHUKH;

JI2 noHumanue 3HAYMMOCTH MAaTEMATHKU Ui HAayYHO-TEXHUYECKOTO IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHMUSI K MaTE€MaTHKe KaK K YacTH OOIIeYesIOBEUECKOM
KYJIbTYpbl 4Y€pe3 3HAaKOMCTBO C HMCTOPHUEHW pa3BUTHSI MATEMATHKH, 3BOJIOLMEN
MaTeMaTHYECKUX HJICH;

JI3 pasBurue JOrMYECKOro MEINUIEHHS, I[POCTPAHCTBEHHOIO BOOOPaKEHMS,
AITOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTU MBIIUJIEHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oy mymie mpogeCCHOHAIBHON NEeATeTLHOCTH, TSI TIPOIOJDKEHUST 00pa30BaHMs U
caMmo00pa3oBaHus;

JI4 omnameHne MaTeMaTHYCCKUMH 3HAHUSIMA W YMEHHUSMH, HEOOXOJUMBIMH B
NOBCEHEBHOM JKNU3HM, JUISI OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX JUCLUIUIMH U
JUCLMIUIMH MPO(EeCCHOHAIBHOTO LMKIA, IS MOJIyYeHUs: 00pa3oBaHUs B O0JIACTSX,
HE TpeOyIoUMX yriay0IeHHON MaTeMaTUYECKOM MOATOTOBKY;

JI5 roToBHOCTB U cIIOCOOGHOCTH K 0OPa30BaHUIO, B TOM YUCIIE CAMOOOPa30BaHMIO, Ha
MPOTSDKEHUH  BCEM  JKM3HM; CO3HATEJIbHOE OTHOUIEHHWE K  HENpPEphIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW NpodecCHoHaIbHOM U OOIIECTBEHHOM
NEeSATENbHOCTH;

JI6 roToBHOCTH M CIIOCOGHOCTH K CAMOCTOSITENILHOM, TBOPYECKON M OTBETCTBEHHOM
NEeSATENBHOCTH;

JI7 roToBHOCTH K KOJJIEKTHBHOM paboTe, COTPYJHHYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTenbHOM, OOIIIECTBEHHO TOJIE3HON, Y4eOHO-UCCIEN0BATENLCKON, TPOCKTHOM
U IPYTUX BUJAX AEATEIIBHOCTH,

JI8 orHomenne k npodeccHoHaNbHON AESTENBHOCTH KaK BO3MOXHOCTH YYacTHS B
pelIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0bJieM;

MemanpeomemHuulx:

M1 ymenne caMOCTOSTENLHO ONPENENATH LEAH AEATENLHOCTH M COCTABIIATH [LIAHEI
JNEATEIbHOCTH; CAMOCTOSATEIBLHO OCYILECTBIATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH
JNEATENBbHOCTh;, HCIOJb30BAaTh BCE BO3MOXHBIE PECYpChl I JOCTHXKECHUSA
MOCTABJICHHBIX IEJICH W peanu3aluy IJIAHOB JEATEIHLHOCTH, BHIOMpATH YCIEITHBIC
CTPATETUH B PA3JIMYHBIX CUTyaLHSIX;

M2 ymenue npoayKTUBHO OOLIATHECS M B3aUMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
JCATSIIEHOCTH, YIUTHIBATh IMO3UIINN APYTUX YIACTHUKOB JIEATSIEHOCTH, () (HEKTHBHO
paspemniath KOH(MIUKTHI,

M3 Bnazenre HaBLIKAMM — II03HABATENILHOM, y4eOHO-UCCIEIOBATEILCKOW M
NPOEKTHOW JESITENbHOCTH, HAaBBbIKAMHU pa3pelieHusi MnpoodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IMOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad,
PUMEHEHHUIO Pa3IMYHBbIX METOJIOB IIO3HAHUS;

M4 rorosBHOCTB 141 CITOCOOHOCTh K CaMOCTOSITEIbHOM I/IH(i)OpMaHI/IOHHO-
MMO3HABATEIbHOM ACATCIbHOCTH, BKIIIOHAasd YMCHUC OPHUCHTHPOBATHCA B PA3JIMYHBIX



HCTOYHHUKAX I/IHqJOpMaI_[I/II/I, KPUTUYCCKHU OLICHUBATb " HHTCPIIPCTUPOBATH
I/IH(i)OpMaHI/II-O, IMOJIYy4acMYIO U3 PA3JIMIHBIX NCTOYHHUKOB,

M5 BJIAACHUC A3BIKOBBIMU CPpCACTBAMH — YMCHHC JACHO, JIOTUYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, UCIIOJIB30BATh aICKBATHLIC A3BIKOBBLIC CPCACTBA,

M6 Brajnenvie HaBbIKAMH [TO3HABATEIBHON peIEKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, T'PAHHIL
CBOETO0 3HAHWA W HE3HAHMUA, HOBBIX IIO3HABATENBHBIX 33a0ad M CPEICTB HUX
JNOCTHKEHUS,

M7 neneycTpeMICHHOCTh B IIOMCKAX W IPUHITHU PEIICHHMA, COOOPa3HTEILHOCTh U
UHTYULIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTABICHHUM;  CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TApMOHHIO MUPA;

npeomemHulx:

I11 chopmupoBaHHOCTE TIpeiACTAaBIEHHH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYphl M O MECTE€ MAaTE€MaTHKH B COBPEMEHHOW IMBWJIM3AIMH, O CIOCOo0ax
ONMCAHUS HA MAaTEMATHUUYECKOM SI3BIKE SIBIICHUI PEAIbHOTO MUPA;

I12 C(bOpMHpOBaHHOCTB HpCIICTaBJICHI/Iﬁ O MATCMAaTHYCCKHX IIOHATHAX KaK O
BaXXHEUIINX MaTEMaTHUYCCKHX MOJCJIAX, ITO3BOJAIOHNIMX OIIMChIBATL W HU3Yy4daTb
pasHbIC TPOOCCCbl MW SBJICHHA, IMOHMMAHHC BO3MOXHOCTH aAKCHOMATHYCCKOI'O
IMOCTPOCHHUA MATCMATHYCCKHUX TCOpHﬁ;

I13 Brnagenne MeTomamu JI0Ka3aTENbCTB W AITOPUTMOB PELIEHHs, YMEHHE HX
OPUMEHSATH, IPOBOAUTH T0KA3aTEIbHbIE PACCYKICHHS B XO/1€ PELICHUS 3a/1ay;

I14 sBrnagenwe cragapTHBEIMH — [OpPUEMaMH  PENIEHWsS  PalMOHAJBHBIX M
UPPALUOHAIBHBIX, TOKA3aTEIIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM
yyclie JUId MOMCKA NYyTH PELUIEHWS W WUIIOCTPAUUM PEUICHHWS YPaBHEHUW W
HEPABCHCTB;

I15 cdopMupoBaHHOCTH TpeNCTABIEHNH 00 OCHOBHBIX MOHATHAX MATEMAaTHYECKOTO
aHaJu3a U UX CBOMCTBAX, BJIAJEHUE YMEHUEM XAPaKTEPU30BATh

I16 nosenenue QyuKImii, NCIIOIL30BAHKE TTONYYEHHBIX 3HAHUM JIJ1s ONTUCAHKS U
aHaJM3a peaIbHbIX 3aBUCHUMOCTEM;

I17 Bnanerre OCHOBHBIMU MOHATHAMHE O TUTOCKUX M MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTD YMEHHUSI
pacro3HaBaTh Ha YepTekax, MOJCIIAX U B PEAIbHOM MHUPE T€OMETpUUYECKUE PUTYPHI;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMETpHUUECKUX (GUTYp U POPMYJI ISl peLIeHHS
reOMETPUYECKHX 3aa4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

II8 chopmupoBanHOCTE IpENCTABICHMI O POIECCAX U SBICHHUIX, HUMEFOLIUX
BEPOSTHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUDE,
00 OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOU TEOPUH BEPOSATHOCTEH; YMEHUIN HAXOAUTH U
OLICHMBATh BEPOSATHOCTH HACTYIIJICHUS] COOBITUHN B IPOCTEUIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

I19 BJIAICHNEC HAaBbIKaAMM HUCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpU
PCUICHUHN 3aaa4.



JP 1

Oco3zHaronuii ceds rpak JaHMHOM U 3aIIIUTHUKOM BEIMKON CTPaHbI

JIP 2

[IposBnsromuit aKTUBHYIO IPax/IaHCKYIO MO3UIHIO, JEMOHCTPUPYIOIIUN
MIPUBEPKEHHOCTh MPUHILIUIAM YECTHOCTH, MOPSIOYHOCTU, OTKPBITOCTH, SKOHOMUYECKH
aKTUBHBII M YYacTBYIOUIUI B CTYJEHUYECKOM M TEPPUTOPHAIILHOM CaMOYIpPAaBICHUH, B
TOM 4YHCJE Ha YCIOBHUSAX JOOPOBOJBYECTBA, MPOJYKTUBHO B3aUMOACUCTBYIONIMH U
Y4aCTBYIOUIHMH B JIEATEIBHOCTH OOIIECTBEHHBIX OpraHu3alMii

JIP 3

Cobromaronii HOpMBI MIPABOMOPSIKA, CIEAYIONINH HeaaM IPaKAaHCKOTO O0IIEeCTBa,
oOecnieuenuns 0e30MacHOCTH, MpaB U cBoOoA rpaxaan Poccuu. JIosibHBIN K yCTaHOBKaM
U TPOSBICHUSM IpEICTaBUTENEH CYOKyJIbTYyp, OTIMYAIOLMI HX OT TIpymnm
JNECTPYKTUBHBIM M JIEBUAHTHBIM TIOBEJIECHUEM. JIeMOHCTPUPYIOUIMI HenpuaTtue u
IIPEYNPERKAAIOMNN COLIMATIBHO ONACHOE OBEJICHUE OKPYKAIOIUX

JIP 4

[IposBisitolIMiE ¥ JAEMOHCTPUPYIOLIMK YBAKEHUE K JIIOASAM TPYAd, OCO3HAOLIMI
LEHHOCTh cOOCTBeHHOro Tpyna. Crpemsmumiics K (OPMUPOBAHUIO B CETEBOM cpene
JUYHOCTHO U MPOGECCHOHATHHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIICIAY

JIP 5

JleMOHCTpUpYIOUMI NPUBEPKEHHOCTh K POJHON KyJIbType, UCTOPUUYECKOW NMaMATH Ha
ocHOBe J1I00BH K PonuHe, pogHOMY HApOy, Majol pOAWHE, MPHHATUIO TPAJAULIMOHHBIX
LIEHHOCTEN MHOTOHAllMOHAIBHOr0 Hapoaa Poccun

JIP 6

HpO?IBJISHOIIII/If/'I YBAXKCHUC K JIIOAAM CTApLICTO IMOKOJICHHUA WU I'OTOBHOCTH K Yy4YaCTHIO B
COI.IPIEIJ'IBHOﬁ MOAACPIKKE 1 BOJIOHTCPCKUX IBUIKCHUAX

JIP 7

Oco3HamMi  TPUOPUTETHYIO  ILIEHHOCTh  JIMYHOCTH  YEJOBEKA;  YBAKAIOIIMI
COOCTBEHHYIO M YYXYIO YHHUKAJIBHOCTh B Pa3jMUYHBIX CHUTYyallMsIX, BO BceX (opMax u
BHJIaX JCSATEIHHOCTH.

JIP 8

[TpostBisiFOIIMA ¥ IEMOHCTPUPYIOIINN YBAXKEHHE K MPEICTABUTEISIM —Pa3IMYHBIX
OTHOKYJIbTYPHBIX, COOHUAJIbHBIX, KOHCI)CCCI/IOHEUH)HI)IX W VHBIX T'PYIIIIL. COHpI/I‘IaCTHI)If/'I K
COXPaHCHHIO, TIPEYMHOXEHHIO WM TPAHCISAIUN KYJIBTYPHBIX TPAIUIMA W IIEHHOCTEH
MHOTOHAIMOHAJILHOTO POCCUHCKOT0 rOCy1apCTBa

JIP 9

CoOnromaronii ¥ mponarasAMpyOUIMi MpaBuiia 30poBOro M Oe3omacHoro obpasa
KHU3HM, CIIOPTa; MPEIyNpeKIAOMUNA JTU00 MPEeoAOJIEBAOIIMA  3aBUCUMOCTH  OT
aJikoroJis, Tabaka, MCHUXOAKTHBHBIX BEIECTB, a3apTHbIX Urp U T.J. CoXpaHsSouuii
MICUXOJIOTMYECKYI0 YCTOMYMBOCTh B CUTYaTHBHO CIIOXKHBIX WM CTPEMUTEIBHO
MEHSIOIINXCS CUTYAIMSIX

JIP 10

3aboTAmuiics O 3alIUTe OKPYKAIOIIEH cpelbl, COOCTBEHHOM U 4y»O0il 0€30macHOCTH, B
TOM uucie nudpoBon

JIP 11

[TposBisiromuii  yBaKeHHE K OSCTETUYECKMM LIEHHOCTSAM, OO0JaJalolii OCHOBaMHU
ICTETUYECKOHN KYJIBTYpPBI

JIP 12

[IpuHUMaromuii ceMelHble EHHOCTU, TOTOBBIM K CO3/IaHHI0 CEMbH W BOCIUTAHUIO
NeTe; AEMOHCTPUPYIOIINN HEMpPUITHE HACWIHUS B CEMbE, yX0/la OT POAUTEIBCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWH CO CBOMMH JAETbMH M WX (PUHAHCOBOTO
coJIep>KaHus

2 COIEP) KAHUE YUYEBHOM JUCIHHUITJIMHBI OY 11.04.
«MATEMATUKA»

Bsenenue

MareMatuka B HayKe, TEXHUKE, SKOHOMHUKE, MH(DOPMAIMOHHBIX TEXHOJOTHUSIX HU
npakTU4YecKkon AestenbHocTU. Llenu W 3amaun M3yyeHUs MaTeMaTHKU MPU OCBOCHHUU
npodeccuii CI1O u cnermansuocteit CIIO.

AJITEBPA




Pazsumue nousmus o uucine

enbie wu parmuoHanbHble uyucha. JleWcTBuTenbHble uucha. [lpubausicennvle
evryucaenus. Komnnexcuole uucna.
Kopnu, cmenenu u nocapugmoi

Kopuu un crenenn. KopHu HaTypaibHOM CTENEHN U3 YMCIIA U UX cBoWcTBa. CTeneHn
C palMOHAJIBHBIMM IIOKAa3aTeIsIMU, HMX CBOHCTBA. CTeneHM € JEHCTBUTEIBHBIMU
nokazaresiMu. Ceolicmea cmenenu ¢ 0eticmeumenbHulM NOKA3Amenem.

Jlorapugm. Jlorapugm umciaa. OcHOBHOE JOrapu(pMUYECKOE TOXKAECTBO.
JlecsiTuunble W HarypaidbHble Jorapudmbl. [IpaBuna npelicTBuii ¢ Jorapudmami.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajqredpandeckux BoipaxkeHuii. [[peoOpazoBanue parmoHaabHBIX,
MPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeJIbHBIX U JTOTapU(PMUUECKUX BBIPAKECHHI.

OCHOBBI TPUT'OHOMETPUUN

OCHOBHBIE TOHATHUS
Pannannas mepa yrma. BpamarensHoe aBwkenne. CHHYC, KOCHMHYC, TaHTCHC H
KOTAHTE€HC YHCJIa.

OcHOBHBIC TPUTOHOMCTPHUUYCCKHC TOXKICCTBA

®opmyinbl npuBeaeHus. Dopmynel crnoxenus. Dopmynel yaBoenuss Popmyast noo-
BUHHO20 Yed.

[IpeoOpazoBaHus NPOCTEHIIMX TPUTOHOMETPUUECKHUX BBIPAKEHHM

[IpeoOpazoBanre CyMMbI TPUTOHOMETPpUYECKMX GYHKIUNA B TPOU3BEACHHE U
MIPOU3BENICHUSI B CYMMY. BoipaosiceHue mpuzoHomMempuieckux QyHKyuil uepe3s maH2enc
NOJIOBUHHO20 ap2YMeEHmA.

TpuronoMerpuueckue ypaBHEHUsI U HEPABEHCTBA

[Ipocreimmue TPUTOHOMETPUYECKHE ypaBHEHHUS. IIpocmeuuiue
MpU2OHOMempuyecKue HepaseHcmed.
OOpartHble TPUTOHOMETpUYECKHE (PYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

®VYHKIIMH, UX CBOMCTBA U TPA®HKU

Oyukuuu. OO05acTb ompenesNeHuss M MHOXKECTBO 3HadeHWil; rpaduk ¢GyHKUUH,
nocTpoeHue rpadgukoB GyHKINN, 3aJaHHBIX PA3IMYHBIMUA CTIOCOOAMH.

CpoiictBa (QyHKUIMHU. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAHUYEHHOCTb,
nepuoANYHOCTb. [IpoMexyTkHu Bo3pacTaHus W yObIBaHMS, HAMOOJbIIEE U HAUMEHBIIIEE
3HaYeHMUs, TOYKH  dBKcTpeMyma. ['paduueckas  unTepmpertaums. [Ipumepsr
(GYHKIIMOHATMBHBIX ~ 3aBUCHMOCTEl B pEambHBIX  MIpoleccax W SABICHUSX.
Apudmernueckue omnepanuu Haa QyHKOusAMH. CraoxHas (QyHKUHUS (KOMITO3UIIKSA).
Ilonamue o nenpepvignocmu QhyHxkyuu.



Oo6parnpie (yukmun. Obracmv onpedeieHus u 001ACMb 3HAYEHUL 0OPAMHOU
@dyuxyuu. I paguk obpamuoti pynkyuu.

CreneHHble, TOKa3aTeIbHbIE, TOTapU(OMHUUECKUE U
TpUroHOMeTpuueckue pyHkiuu. Oo6paTHbIe
TPUTOHOMETPUUYECKHE PYHKIIUU

Onpenenenus QyHKIMM, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanusi rpadukoB. [lapanienbHbli MEpeHOC, CUMMETPUS OTHOCUTEIBHO
Oocel KOOpJWHAT M CHMMETPHUsS OTHOCHTEIBHO Hayajga KOOpAHMHAT, CUMMETPHUS
OTHOCUTEJIBHO MPSMOM Y = X, paCTSIKEHUE U CHKATHE BJIOJIb OCEH KOOPJIMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH. CrocoOb1 3aJaHusA u CBOICTBA YHUCIIOBBIX
nocienoBareabHocTe. [lonamue o npedene nociedosamenvhocmu. CyujecmeosaHnue
npedena  MOHOMOHHOU  o2panuyeHHou  nocaedosamenbHocmuy. CyMMHpPOBaHUE
nocieaoBareabHOCTe. beckoHeuHo yObIBaromias reoMeTpuyeckas Mporpeccus U ee
cymMa.

IpousBoanasi. IloHatne o mpPoOU3BOAHOW (YHKIUU, €€ TEOMETPUUYECKUU U
¢usnueckuil cMmbici. YpaBHEHUE KacaTelnbHOM K rpaduky QyHkuuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, IIPOU3BEAECHUS, YacTHbIe. [Ipon3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuil. IlpuMeHneHne mnpoM3BOJHONW K HCCIENOBaHMIO (QYHKIUN U IOCTPOEHUIO
rpadukoB. [Ipouzeoonvie 0bpamuou hyrKyuu u KOMno3uyuu QyHKyuuU.

IIprMepbl HCIOJIB30BaHMS MPOU3BOJAHON ISl HAXO0XKICHUS HAWIYUYLIETO PELICHUS B
NPUKIAAHBIX 3a7adyax. Bropas mnpou3BogHasi, €€ TIeOMETpUYECKH U (U3HMYECKU
cMmbici. Haxoxaenue ckopocTu uis mpoliecca, 3aAaHHoro GopMyIion u rpadukom.

IlepBooOpa3nast W wuHTerpajd. I[IpuMeHeHHE ONpPENeNIeHHOr0 WHTErpajia Juis
HaxXOXXJEHUsl TUIOMaAN KpuUBOJMHENHHON Tpaneuuu. @opmyna Herorona—Ileitbnuia.
[Ipumepsl MpUMEHEHUs: UHTErpalia B (PU3UKE U TEOMETPHUHU.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YpaBHeHWiHl. PanvoHalbHBIE, HWppaLUOHAJIbHEIE,
II0KA3aTEeJIbHbIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NpHUEMBl UX pelIeHUs (Pa3IokKEHUE HA MHOMKUTEIW, BBEIECHHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpaduuecKuil METON).

Hepasencrsa. Panmonasnensie, VppalMOHAIbHBIE, IIOKAa3aTEJIbHbIC 151
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnonb3oBanue cBOMCTB U rpagukoB (PYHKUUI NPH pPelICHMH YPABHEHHUH H
HepaBeHCTB. Meroa wuHTepBajoB. M3o00paxkeHre Ha KOOPJIMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN U HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CUCTEM.

Ilpuxnaonwie 3a0auu

IIpuMeHeHne MaTeMaTHYEeCKUX METOJOB Ul PEIICHHs COIEP KATENIBHBIX 3a1ad U3
pa3InyYHbIX 00JacTe HAyKU U MPAKTUKH.

WNHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPaHUYEHUN.



KOMBUHATOPUKA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEN
DJeMeHTbl KOMOMHATOPUKU

OcHOBHBIE TIOHSATUS KOMOMHATOPUKU. 3ajJayd Ha TMOJACYET YMCla pa3MEIICHUH,
NEPECTAaHOBOK, coueTaHuil. Pemenne 3agad Ha nepedbop BapuanToB. Gopmyna 6GuHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO uimentoB. Tpeyronbauk [lackans.

DNeMEHThI TEOPUH BEPOATHOCTEN

CoObiTHE, BEpOATHOCTh COOBITHSI, CIIOKEHUE  YMHOXEHHE BEpOATHOCTEN. [lonamue
0 He3asucumocmu cobvimuu. [luckpemnas cryyanuHas — GeIUUUHA, 3AKOH — ee
pacnpedenenus. Hucnoevlie xapaxmepucmuku OUCKPEMHOU CAVHAUHOU BETUUUHDI.
Ilonamue o 3akone boabuiux yuce.

DJIeMEHTBI MaTEMaTHUYECKOM CTaTUCTUKHU

[IpencraBienre naHHBIX (TAOIUIBI, TUATPAMMBI, TpaQUKU), 2eHepalbHASi COBOK)YN-
HOCMb, 8blO0PKA, cpednee apudmemuueckoe, meouarna. [lonsamue o 3ad0auax mamema-
MUYECKOU CMAMUCMUKU.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 6eposmHoCmHbIX MEMOoO08.

I'EOMETPUA

Hp}lele U niockocmu 6 npocmpancniee

B3anmHoe pacnosioxkeHne IByX NMPsAMBIX B IpocTpaHcTBe. [lapammensHOCTh npsmoit
n 1ockoctd. llapammensHOCTh mIOCKOCTEW. [leprneHIUKYISIpHOCTH MNPAMOW U
mIocKkocTh. llepneHauKynssp M HAKIOHHAsA. YTOJN MEXIAYy NPSAMOM M IUIOCKOCTBIO.
JIByrpaHHbplii yroia. YTojd MEXKIy IUIOCKOCTSAMU. [leprneHauKyIsipHOCTh ABYX
IIJIOCKOCTEM.

['eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA:  MAPAJUICNIbHBI  MEpPEHOC,
CUMMETPHS OTHOCUTENIBHO IUIOCKOCTH.

[lapannensHoe  mpoekTHpoBaHWe.  [lowadb  OpMO2OHANLHOU — NPOEKYUU.
N306paxkeHre npocTpaHCTBEHHBIX (UTyp.

MHororpaHHuKH

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmra. Muozoepannwvie yenvl. Buiny-
Kble MHO2o2panHuku. Teopema Junepa.

IIpusma. Ipsamas u nakronnas ipusMma. [lpasuiibHas npusma. [apannenenunesn.

Ky®.

IIupamua. [IpaBuiibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuieienurneie, B npusMe u nupamuae. CeueHus

Ky0a, MpU3Mbl U TUPAMUJIBIL.

[IpeacraBienue o NMpaBUILHBIX MHOTOTpaHHUKAX (TeTpasape, KyOe, okTajape, 1oje-
Ka3JIpe U UKOCA3JIPE).

Tenaun IMOBCPXHOCTHU BpalllCHUA



Hununaap u koHyc. YcedeHHsl konyc. OcHoBaHUE, BEICOTA, OOKOBasi IOBEPXHOCTH, 00-
pasytomasi, pazseptka. OceBble CeYeHUs U CEUCHHUs, TapaieNibHble ocHoBaHuIo. [1lap u
cdepa, ux ceuenus. KacatenbHas III0CKOCTB K cdepe.

N3mepenus B reoMeTpun

O6bem u ero uzmepenue. MarterpansHas ¢popmysa oobema.

dopmynsl 00beMa KyOa, MPSMOYTOJIBLHOTO Tapaslieenuieia, TPrU3Mbl, IIMIHHIPA.
dopmynsl 00beMa THpaMUbl U KoHyca. PopMyIibl TUIOIIAIM TIOBEPXHOCTEH HIMHAPA
u KoHyca. ®opmybl o0beMa mapa u iomaau chepsol.

[TogoGue Ten. OTHOIICHMS TUIOIIAICH MOBEPXHOCTEH U 00bEMOB MOAO0HBIX TE.

Koopaunatel 1 BEKTOpBI

[IpsmoyronbHast (AekapToBa) cUCTEMa KOOpAWHAT B TmpocTpaHcTBe. Dopmyna
PACCTOSIHUSL MEXAY ABYMs TOUKaMU. Y paBHEHUS CPEPBI, NIOCKOCMU U NPAMOU.

Bekrtopel. Monyns BekTopa. PaBeHCTBO BEKTOpOB. C10KEHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yuciio. PasiioxkeHue BEKTOpa MO HAIpPABJICHUSIM. YTOJ MEXAY JABYMs BEK-
topamu. [Ipoekmus Bekropa Ha ock. Koopaunatel BekTopa. CKansipHOE NPOU3BEIICHHE
BEKTOPOB.

Hcnonb30BaHWe KOOpAMHAT W BEKTOPOB IIPU PELUICHUA MATEMATUYECKUX U
MIPUKIIAJIHBIX 3a]1a4.

3.TEMATHUYECKOE ITJTAHUPOBAHUE
C yuyeToM Npoduiisd y4eOHON AUCITUTIITHHBI

[Tpu peanuzamnuu coaeprkanus o01e00pa3oBaTeIbHON YICOHOM TUCITUTLIMHBI

OVIIL05 «Maremaruka» B mpenenax ocsoenus OIT CITO na 6a3e ocHOBHOTO 00111€T0
oOpa3oBaHus ¢ noixydeHueM cpeanero oobmiero oopaszosanus (IITICC3) makcumanbHas
ydeOHast Harpy3Kka 00yJaronuxcsi COCTaBIISCT:

* o cneruanbHOCcTH CIIO TexHmueckoro mpodwrst — 234 yaca.

* U3 nux aynuropHas (o0si3aTenbHas) Harpy3ka oOydaromuxcs —234
Jaca.

TEMATUYECKUM ITJIAH
[Tpodunb — TexHUYIEeCKUi

CnemmansHocTb — 43.03.15 [ToBapckoe U KOHAUTEPCKOE ACIIO.

| Bua y4eoHoii padoTsl | KosmyecTBo 4acoB




IIpoduau npodeccuoHaTBLHOTO

o0pa3zoBaHus
Texuunueckuu
AynutopHble 3ausatus. Conep:kanue Cnennaasnocts CIIO
00yuyeHust 43.02.15
Baenenue 2
Pa3zBuTHE MOHSATHUS O YHCIIe 10
Kopnu, crenenu u orapudmsr 28
[IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE 20
KomOunaropuka 12
KoopauHatel 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPUHU 31
QDyHKIMYU U TpaduKu 18
MHoOrorpaHHUKH U KpyTJble Tela 26
Hauana maTtemaTndeckoro aHanmsa 24
WHTerpan u ero npuMeHeHue 15
DJIEMEHTBI TEOPUU BEPOSTHOCTEH 12
MaTeMaTHYECKOW CTAaTUCTUKU
YpaBHEHUS U HEPABEHCTBA 20
Bcero ayaiMTopHbIX 3aHATHI 234
KoncyabTHpoBaHue 12
IIpomeskyTouHas arrecTaums 6
UTOI'O 252 yaca




4 ITEPEYEHDB ITPAKTUYECKHUX U JIABOPATOPHBIX PABOT
[IpakTrueckue u 1abopaTopHbIe pabOThl HE TPEAYCMOTPEHbI

5.IMTPUMEPHBIE TEMbI PEGEPATOB (JOKJIAIOB) U UHAVUBUY AJIbHBIX
[TPOEKTOB

* HenpepsiBHbIE 1p0OH.
* [IpuMeHeHHe CIOXKHBIX MPOIEHTOB B YKOHOMUYECKUX pacyeTax.
* [lapamrenbHOe IPOCKTUPOBAHUE.
Cpennue 3HaYCHHS U MX IPUMEHEHNE B CTATUCTHUKE.
*  BekropHoe 3a1aHue NPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE.
*  CnoxeHue rapMOHHYECKUX KOJICOaHUH.
«  I'paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.
*  [IpaBuibHBIC U MOTYTIPAaBUIIEHBIE MHOTOTPAHHHKH.
*  Konueckue ceueHus 1 UX NPUMEHEHHE B TCXHHKE.
*  Tonsrue nuddepennnana u ero MPUIOKESHHUS.
*  CxeMbl IOBTOPHBIX HCIIBITaHUI bepHyu.
*  HccnenoBaHue ypaBHEHUH M HEPABEHCTB C MAPAMETPOM.

6. XAPAKTEPMCTHUKA OCHOBHbLIX BIJIOB YUEBHOU JESATEJIBHOCTU
CTYIAEHTOB

Conepskanue o0yyeHus XapakTepuCTUKA OCHOBHBIX BUIOB J€ATEJIbHOCTHA CTYJEHTOB (Ha
YPOBHE y4eOHBIX IeCTBUI)
Beeneunue OsHakoMJIeHHe ¢ POJIbI0 MATEMATUKU B HAayKe, TeXHHUKE,

OKOHOMUKE, HH(POPMAIIMOHHBIX TeXHOJIOIHUAX 1
IIpaKTHYeCKoi gesreabHocTr. O3HaAKOMIIEHME C [eJISIMHI
1 3a7a4aMU U3yUYeHUsI MATEMATUKN IIPU OCBOCHUN
mpodeccuit CI10 u cnenmmanbuocreir CITO

AJITEBPA
Passurue nmouarus (Beimonsenue apudMerndeckux AeHCTBUN HAT YHCIAMH,
0 4ucJie coueTras YCTHbIE U ITMCbMeHHbIe IPHUeMHBI.

Haxoxnenne npub/IMKeHHBIX 3HAYEHUH BeJINYNH 1
TIOTPEITHOCTEHN BHIYMCIEHUN (a0COTIOTHOM 1
OTHOCHUTEJILHOMN); CPABHEHNE YNCJIOBBIX BBHIPAKEHHIIHA.
Haxo:xgerme ommbok B IpeoOpasoBaHUAX U
BBIYMCJIEHUAX (OTHOCHUTCS KO BCEM IIYHKTAM IIPOrPAMMEBI)

Kopuu, crenenu, OsuaxoMiIeHME C IIOHATHUEM KOPHS N-ii CTEIeHH,
norapudMbI CBOMCTBAMU PAJUKAJIOB 1 IIPABUJIAMHU CPABHEHIS
KOpHEW.

@opMyJIIpOBaHKE OIIpeNe/IeHNsA KOPHSI U CBOMCTB
KOpHel. Beruuciienue u cpaBHeHne KOpHEH, BEIIIOJTHEHNAE
NPUKUIKY 3HAYeHNUA KopHs. [IpeobpasoBanue 4ncI0BBIX
1 OyKBEHHBIX BEIPAKEHUM, COMEPKAIINX PATUKAJIEL.
BrimosiHeHne pacueTos 1mo OpMyIaM, COLEPKAIIAM
PaIMKAJIBI, OCYIIECTBJIASA HeOOXOMMEIE IIOICTAHOBKI 1
npeobpasoBauusa. OupeneneHne paBHOCUILHOCTH




BBIpAsKEHUH ¢ paguKagamu. Perrenme nppainoHaIbHBIX
ypaBHEHUH.

OsHakoMJIeHHE ¢ IIOHATHEM CTEIIeHHU C JeHICTBUTEIbHBIM
II0Ka3aTeJsIeM.

HaxoxmeHnre sHaueHUH CTeIIeHU, UCIIOJIb3YS IIPU
HEe00X0IMMOCTH MHCTPYMEHTaIbHbIE CPEeICTBA.
3amuceiBaHre KOPHS N-H CTEIIEHU B BUJIE CTEIIeHH C
IPOOHBIM ITOKAa3aTeJIeM M HAa00O0POT.

@opmyIupoBaHHUE CBOMCTB cTeneHel. Beraucienue
cTelleHed ¢ paIrMoHAJIbHBIM TOKA3aTeJIeM, BBITIOJIHEHUe
MIPUKUIKYU 3HAYEHUS CTeIIeHH, CpaBHEHMNE CTeleHel.
IIpeoOpasoBanme YHCIOBBIX M OYKBEHHBIX BBIPAKEHMIIM,
COJIepsKAIINX CTeIIeH!, IIPUMeHss cBoiicTBa. Perrenue
IIOKa3aTeJIbHBIX YPAaBHEHUH.

OsHaxoMJIeHIe C IpUMeHeHneM KOPHel U CTeleHel Ipu
BBIYMCJIEHUY CPETHUX, JeJIEHUHU OTPe3Ka B «30JI0TOM
ceueHUM». PellteHre IIpUKJIIaTHBIX 3a71a4 HA CJIOKHEIE
ITPOITEHTHI

IIpeoopasosanue |BroimosmeHue mpeodpas3oBaHUM BEIPAKEHUH,
aareOpanvIecKux ImpuMeHeHre POPMYJI, CBI3AHHBIX CO CBOMCTBAMU
BBIPAKEHUH crerrenei u gorapudmos. OtpenesieHre odaacTu
JIOITYCTUMBIX 3HAYEHUHN JIOTAPUPMUIECKOT0 BHIPAKEHI.
Perrerne Jsiorapudmudecknx ypaBHEHUN
OCHOBBI TPUTOHOMETPUU
OcHoBHBIE N3yuenne pagmaHHOTO MeTOqa H3MEPEHUS YTJIOB
MOHATHUSA BpAaIlleHUsS U UX CBI3H C IPaaycHOM Mepoil. MzobpasxeHue
yIJIOB BpAallleHUs HA OKPYKHOCTH, COOTHECEHHE
BEJIMYMHEI YIJIA C €r0 PACIIOJIOMKEHIEM.
Conep:xanue XapaKkTepuCTUKa OCHOBHBIX BUJIOB
o0yvyeHus esITeJIbHOCTU CTY/I€HTOB (HA ypOBHE Y4€OHBIX
IEeHCTBUIT)
@opmyJIpoBaHUE OIIpeIeIeHUI TPUTOHOMETPHUUECKUX
pyHKITMI OJ1 YTJI0B II0BOPOTA M OCTPHIX YIJIOB
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA U 00bsICHEHUE UX
B3aMMOCBSI3U
OcHoBHBIE [TprmeHeHMe OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB
TPUTOHOMeE- JIJIsT BBIYHUCJICHUS 3HAYEHUH TPUTOHOMETPUUECKUX
TpUYeckue pYHKITHIT TT0 OJTHOM M3 HUX
TOKIeCTBA
IIpeoOpasoBanusa |l3ydyeHne 0OCHOBHBIX (OPMYJI TPUTOHOMETPHUH: (DOPMYJIBI
MPOCTEUIINX CJIOMKEHUsI, VIBOCHUs, ITPeo0pa30BaHUS CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUYECKUX (PYHKIINH B IIPOU3BEIEHNIE 1
4EeCKUX IIPOM3BEIeHNUA B CYMMY U IIPUMEHEeHNe P BEIYUCICHUN
BBIPAYKEHUI 3HAYEHUS TPUTOHOMETPHUYECKOT'0 BHIPAYKEHUS U YIIPOIIe-
HUS ero.
OsHakoMJIeHIEe CO CBOMCTBAMH CUMMETPHUU TOYEK Ha
eIMHUYHON OKPY*KHOCTH U IIPUMeHeHNe UX JJIS BHIBOAA
dopmy1 mpuBemeHMT
IIpocreiimue Perrenune 1o hopmysiamMm 1 TPUTOHOMETPHUYECKOMY KPYTY
TPUTOHO- IIPOCTENTINX TPUTOHOMETPUYECKUX YPAaBHEHUH.




MEeTpPUYIECKUe [Tpumenenme 00IUX METOIOB PEIIEHU YPABHEHUH

YPaBHEHUS U (IpuBefeHMEe K TUHEHHOMY, KBAIPATHOMY, METO,T

HepaeeHcmea Pa3JIosKEeHUS HA MHOKUTEIN, 3aMEeHbBI [I€PEMEHHO) IIpU
pellleHry TPUTOHOMETPUYECKUX YPABHEHUN. Y MeHme
OoTMeYaTh Ha Kpyre perreHus IIPOCTEeNIITIX
TPUTOHOMETPHUUECKUX HePABEHCTB

Apxcunyc, OsHaxoMJIeHMe C TOHITHEM 00paTHBIX

APKKOCHHYC, TPUTOHOMETPUYECKUX (DYHKITHN.

APKTAHI€HC YHUCJjia

N3syuenne onpeneneHuil apKCuHyca, apKKOCHUHYcCA,
apKTaHTeHca Jrciaa, PopMyJINPOBaHNEe UX, H300pasKeHe
Ha eIUHUYHOI OKPYKHOCTH, IPUMEHEeHNe IIPU PelleHnn
ypaBHEHUH

OYHKIINU, X CBOVICTBA U TPA®UKN

DOyHKIUH. OsHaxoMJIeHMe C TOHITHEM IIepeMeHHOM, IIpuMepaMu
IlonsaTue o 3aBUCUMOCTEH MEKTy IIepeMeHHBIMMU.
HeIIPEePHIBHOCTHU OsnaxomJiieHMe ¢ TOHATHEM I'paduka, ompeeeHne
dbyHKIIH IPUHAIJIEKHOCTA TOYKH IPpadUKy PyHKIIHIH.
Omnpenenenne 110 popMyIe IIPOCTEHINE 3aBUCUMOCTH,
BHIa ee rpaduka. Beipaskenue mo popmyie oqHOM
IIepeMeHHOM Yepes apyTue.
OsHaxomJiieHMe C ompeesieHrneM QYHKITAH,
dopmynupoBanue ero. Haxo:xgernwme odbaactu
ompeJieJieHusI U 00JIaCTH 3HAYeHUH PYHKITUN
CsoiicTBa OsHakoMJIeHHe ¢ IIpUMepaMu (PyHKITMOHAIBHBIX
byurmmmn. 3aBUCHUMOCTEH B peaJIbHBIX IIPOIleccax U3 CMEKHBIX
I'padpuueckaa muciaininH. O3HaKoOMIIEHME C JOKA3aTeIbHBIMU
HHTepIpeTanus. paccysKaIeHUSIMHI HEKOTOPBIX CBOMCTB JIMHEHMHOM 1
IIpumepsl KBaJIpaTUYHOUN (PYHKITUI, IIPOBEJIEHNE UCCIIeJOBAHMUS
PyHKIIMOHAIBHBIX |JIMHEHHON, KyCOUYHO-JTMHEHHOH, IPOOHO-THHEHHON U
3aBHCUMOCTEH B KBaJIPATUYHOMN (PYHKIHMI, TOCTPOEHME UX TPadHuKOB.
peasIbHBIX [TocTpoenne 1 uTeHMe TPAPUKOB PYHKITHH.
mporeccax u NccnenoBanme pyHKITHMN.
SIBJIGHUSX CocraBieHue BUI0B (DYHKITU IO TAHHOMY YCJIOBHIO,
pellieHre 3a7a4 HA 9KCTPEMYM.
Brinosranenne npeobpasoBanuii rpaduka QyHKITH
OGparHbIe Nsyuenne nonamus obpammoil hyHKU LU, OTIpeIesIeHre
byuruun BUJIA U hOCMpoeHue epagura 06pammol pyHKuulL,
Haxodcoerue ee obiacmu onpedesieHus U obaacmu
3naueruli. [lppymeHeHMe CBOMCTB PYHKITUN TIPU
HCCJIeIOBAHUY YPABHEHUH U PellleHnH 3aJa4 Ha
axcTtpemyM. O3HAKOMJIEHHE C TIOHATUEM CJIOSKHOM
byaKIIINT
Crenenusie, Brraucienve suaveHuil PyHKITHN 10 3HAYEHUIO
moKa3aTeJIbHbIE, aprymenTa. Otmpe/iesieHre MOJI0KEHUS TOUKU Ha
aorapudmMudeckue |[rpaduke mo ee KOOpIAUHATAM U HA0OOPOT.
U TPUTOHOMeE- Ncmonp3oBaHne CBOMCTB (DYHKITUH /151 CPABHEHHS
TPUYECKUe 3HAYEHUH cTemeHel u JoraprudMoB.
dbyHEKIIUN. [TocTpoenne rpaduKOB CTEEHHBIX U JIOTAPUPMHUIECKUX
OGparHbIe byHKITIH.

TPUTOHOMeEe-




TpUYeCcKHue

dbyHKIIN
Conepsxauue XapaKkTepucTHUKA OCHOBHBIX BUIOB
o0y4ueHus J1esITeJIbHOCTH CTYJI€HTOB (HA YpPOBHE YI€OHBIX

e CTBHIT)

Perrenne mmokasaTesbHBIX ¥ JIOTAPUPMUUIECKUX
yPaBHEHHUH 1 HEPABEHCTB 110 U3BECTHHIM aJITOPUTMAaM.
OsHakoMJIeHHE ¢ IIOHATHEM HeIIpPepbIBHOM
IePUOTHUIECKON PYHKIINK, POPMYJIHUPOBAHNE CBOMCTB
CHHYyCa B KOCHHYCA, IIOCTPOEHHE UX I'PaHUKOB.
OsxakoMJIeHHE ¢ IIOHATHEM TapMOHUYECKUX KOJIe0aHUi
U IIpUMepaMy TapPMOHUYECKUX KOJIeOAHUM 11T OITUCAHUS
IIPOIIECCOB B (PU3UKE U APYTUX 00JIACTIX 3HAHMI.
OsHaxoMJIeHYe C TOHSITHEM Pa3PBIBHOM ITePUOINIECKON
dyHKIIMH, hopMyIUPOBaHHUE CBOMICTB TAHTEHCA U
KOTaHTeHCa, IIOCTPOEeHNE UX TPAPUKOB.

IIpumenenne cBoCTB PYHKIINH IJIsI CPABHEHHUS
3HAYEHUHN TPUTOHOMETPHUYECKUX (DYHKITAM, PEIeHNIsI
TPUTOHOMETPUYECKUX ypaBHeHui. [locmpoerue
epaghuro8 06PAMHLLX MPULOHOMEMPUUECKUX DYHKULUL U
onpeoesienue no epagpuram ux ceoticma. BeimosrHenme
mpeobpa3oBaHUs TPaUKOB

HAYAJIA MATEMATUYECKOT'O AHAJIN3A

IlocaenoBarensHOC
T™H

OsHakoMJIeHHE C IIOHATHUEM YHCJI0BOMI
IIOCJIeJOBATEJILHOCTH, CIIOCO0AMU ee 3aJaHusd,
BBIUHCJICHUAMHA ee 4ieHOB. O3naKoMmieHue ¢ NOHAmuem
npeodesnia nocniedosamenvrocmiu. O3HaKOMIEHHE C
BBIYMCJIEHHEM CyMMBI 0€CKOHEUHOI'0 YHCJI0BOTO psAga Ha
IIpHUMepe BEIYKCIEHNS CYMMBI 0€CKOHEUYHO YOBIBAOIIeH
reOMEeTPUUECKOM IIPOrPECCHH.

Permrenne samau Ha npuMeHeHne (popMYyJIBI CYMMBI
0eCKOHEeYHO YOBIBAOIIEH reOMEeTPHUIECKON IPOrPeCcCui

IIpoussoguasa u ee
npuMeHeHue

OsHakoMJIeHUE ¢ TIOHSITHEM IIPOU3BOIHOII.

Nayuenne u popmMyIupoBaHUE €€ MEXaHHUYECKOr0 1
reOMeTPHUUECKOT0 CMBICJIA, U3YUeHNe aJIroOpuTMa
BBIYMCJIEHNS IIPOU3BOSHOM HA IIPUMepPe BEIUMCICHUS
MTHOBEHHOI CKOPOCTH 1 YTJIOBOTO KOd(pHITeHTAa
KacaTeJIbHOM.

CocraBiieHne ypaBHEHHUs KacaTeJbHOM B 00IIeM BUJIE.
YcBoenne npasust nudpdpepeHITnpoBaHNA, TAOTUITHI
ITPOU3BOJHBIX dJIEMEHTAPHBIX (PDYHKIIHHI, IPUMeHeHe
st nudpcpepeHITMpPoBaHNA PYHKITHMA, COCTABICHUS
ypaBHeHHs KacaTeJabHoH. M3yuenue Teopem o cBA3U
CBOMCTB (PYHKIIMK ¥ IPOMU3BOIHOM, (POPMYJIMPOBKA HX.
[IpoBemenme ¢ IOMOIIBIO ITPOU3BOIHOM HCCIIE0BAHMS
dyHKIMM, 3aTaHHON POPMY IO,

YcranoBienme cBsI3u CBOMCTB (DYHKITUH U ITPOU3BOTHOM
110 X TpadUKaM.

[IprMmeHeHMe TPOM3BOIHON IJIS PEIIeHUs 3a1a9 Ha
HAXOMKIeHHne HAan00IbIero, HAaMMEeHbITero 3HAUYeHN 1




Ha HAXOMKIEHUE dKCTpeMyMa

IlepBooOpasuasa u
HHTEerpaJ

OsxakoMJIeHUe ¢ TIOHATHEM WHTerpaja u
rnepBoobOpasuoi. Mayuenue mmpaBuiia BEIYUCIEHUS
rmepBooOpas3Hoii 1 Teopemsbl Heiorora— Jleitbouuria.
Permrenne 3agay Ha CBsI3b 11ePBOOOPA3HOM U ee
IIPOM3BOSHOM, BEIYUC/IEHNE IIePBO0O0PA3HOM IJIs JaHHOMN
dyHKIHHY.

Perttenne 3agau Ha mpuMeHeHre UHTErpasa JIjs
BBIYMCJIEHUS PU3NYECKUX BEJIMYUH U ILIOIA e

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUA u
CHCTEMBbI
YPaBHEHUM
HepaBencTBa n
CHCTEMBI
HEPaBEHCTB C
JABYMS
nepeMeHHbIMU

OsHaxoMJIeHMEe C IPOCTEHUIIINMU CBEIEHUSIMU O KOPHSIX
anreOpanyecKux ypaBHEHUMN, MOHITUIMY UCC/IEI0BAHUS
YPaBHEHUU U CUCTEM YpaBHEHUN.

N3yuenme Teopuu paBHOCUJILHOCTHA YPABHEHUH U ee
nmpuMmeHeHus. [loBTopeHne 3ammcu perreHus
CTaHIAPTHHIX YpaBHEHUI, IPUEMOB IIpe00pa30BaHUS
YPaBHEHUU IJI CBeJeHUs K CTAaHJAPTHOMY YPaBHEHUIO.

Conep:xanue
o0yueHus

XapaKkTepuCcTUKA OCHOBHBIX BU/I0B
JEeATEeJIBHOCTH CTYyAEeHTOB (HA YPOBHE Y4€OHBIX
e CTBUIT)

Perrenne pampona bHBIX, HPPAIIIOHAIBHEIX,
II0KA3aTeJIbHBIX U TPUMOHOMETPUUECKUX YPABHEHUN 1
CHCTEM.

Ncnonp3oBaHne CBOMCTB U IrpaduKOB PYHKITUH TJIs
peteHus ypasHenwnii. IloBropesre 0CHOBHBIX IIpHEMOB
pelrenus cucreM. PellleHre ypaBHEHHH ¢ IIPUMEHEeHIEM
BCEeX IIPHEMOB (Pa3JIOKEeHN Ha MHOKUTEJIN, BBEIeHNI
HOBBIX HEH3BECTHEIX, II0JCTAHOBKHY, IPaduIeCKOro
MeTo/1a).

Perrenne cucrem ypaBHeHMI ¢ IprUMeHEHHEM
pas3mdHbIX cnoco0oB. O3HaKoMIIEHME C OOIIMMU
BOIIPOCAMH PEIeHNsI HEPABEHCTB 1 MCII0JIb30BaAHME
CBOMCTB U rpadpuKOB (PYHKITHUI IPHU PEIeHnHr
HepaBeHCTB. Perrenne HepaBeHCTB 1 CHCTEM HEPABEHCTB
¢ IIPUMEHEeHNEeM Pa3JIMYHBIX CIIOCO0OB.

[IprMeHeHMe MaTEMATHYECKHUX METOJIOB JJIS PEIlleHUs
coZlepskaTeJIbHBIX 3a0a4 M3 Pa3JINYHBIX 00JIacTell HAayKu
" IpakTuku. MHTepupeTnpoBanne pe3yabTaToB ¢ yIYeTOM
peaIbHBIX OrpaHNYeHHH

OcHoBHBIE
HOHATHUS
KOMOMHATOPUKHU

N3yuenne mpaBmia KOMOMHATOPUKY U IIPUMEHEHEe IIPH
peIeHnr KOMOMHATOPHBIX 3a1ad.

Perrenre koMOMHATOPHBIX 32424 METOIOM IIepedbopa u 110
IIPaBUJIY YMHOKEHHUS.

Os3HakoMJIeHUE ¢ TIOHATUSIMHA KOMOMHATOPUKH:
pasMeIeHusIMI, COUeTaHUIMU, IIePecTaHOBKaMU 1
dopmynamu g nx serancaenusa. O0bsacHeHNe 1
IpuMeHeHre (POPMYJI IJIs BEIUYNCIEHUS Pa3MeIlleHn,
IIepPecTaHOBOK M COUYETAHUWH HPU PelleHnH 3a1a4.
OsmakomiieHune ¢ omaomoM Hb0TOHA M TpeyroJabHUKOM




ITackassa. Pemrenne mpakTruyecKkux 3amadv C
KCIIOJIE30BAHMEM IIOHATHM U IIPABUJI KOMOMHATOPHUKK

JJIeMEeHTHI TEOPUH
BEpPOSATHOCTEN

Nsyuenne kaaccrmyecKkoro orpenesieHus BePOATHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMMe BEPOATHOCTEM.
PaccmoTrpenne mpruMepoB BEIYUCIIEHUS BEPOSTHOCTEMH.
Perrenne 3agau Ha BBEIUMCIEHNE BEPOSATHOCTEM COOBITHIA

I'EOMETPUSA

IIpsimMble M MJI0CKOCTH
B IPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE J0KA3ATEIbCTB IPU3HAKOB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH.
PacnosnaBanue Ha yepTexax U MOJEISIX PA3IIMYHBIX CIIy4acB
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH,
apryMeHTHPOBAaHME CBOUX CyKIeHUI. PopMylnpoBaHue
OIIPEEICHUM, IPU3HAKOB U CBOMCTB MMAPAJUICIBbHBIX U
NEPIEHIUKYJIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX
YTJIOB.

BrinonHeHne NOCTpOeHMs! YIII0B MEKIY PSMBIMU, IPSIMOU U
IJIOCKOCTBI0, MEXY INIOCKOCTSIMH T10 OIIMCAHUIO U
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHne MPU3HAKOB U CBOMCTB PACIIOIOKEHHUS PAMBIX U
IUIOCKOCTEW IIPU PELICHUHU 3a/1a4.

N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBAaHUE Ha MOJAECIIAX
NEPIEHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX,
NapaJuIEIbHBIX IIJIOCKOCTEH, YTIIOB MEXAY IIPAMOMN U
IUIOCKOCTBIO M 000OCHOBAHHE OCTPOCHHUS.

Pemenne 3a1a4 Ha BEIYMCIIEHHE FEOMETPUYECKUX BEJIMYUH.
Onucel-BaHuE pacCTOSIHUS OT TOYKH J10 IUNIOCKOCTH, OT IIPSIMOM
JI0 TUIOCKOCTH, MEXAY IJIOCKOCTSIMU, MEXY CKPEIIMBAOIIMMUCS
HPSMBIMU, MEXKAY IPOU3BOJIbHBIMH (DUT'YpaMU B IPOCTPAHCTBE.

Conepxanue
00yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eATeJIbHOCTH
CTY/ACHTOB (Ha YPOBHEe Y4eOHBbIX /IeiiCTBHIl)

DopMyIMpPOBAHKE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CyIIECTBOBAHUS, CBOMCTBA).
N300paxeHne Ha 4epTeKax U MOJEIISAX PACCTOSHUS U
00oCHOBaHUE CBOUX cyxAeHui. OrnpenesneHue u BeIYUCICHUE
paccTosiHuii B mpocTpaHcTBe. [IpuMenenue popmyin u reopem
IJIAHUMETPUH IJIs PEIICHUS 3a/1a4.

O3HaKOMJIEHHE C TOHITHEM NapaUIETbHOTO MPOESKTUPOBAHUS U
ero coiictBamMu. Qopmynuposanue meopemvl 0 NIOUWAOU
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopun At 000CHOBAHUS MOCTPOCHUH U
BBIUMCJIEHUH. APryMEHTHUPOBaHHE CBOMX CY)KJIEHUH O B3aMHOM
PAacIoI0KEHUH TPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKu

OnucaHue U XapaKTEPUCTUKA PA3IUYHBIX BUIOB
MHOT'OTPaHHUKOB, [IEPEUYHUCIICHUE UX DIIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAaHHUKOB M BBIMTOJTHEHUE TIOCTPOCHUS Ha
U300paKESHHSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brrunciienne JIMHEHHBIX 3JIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALHSIX, ApTYMEHTUPOBAHHUE CBOMX
CyXKAeHHM. XapakTepucTuka u n3o0paxeHue
CEUYEHUSI,pA36epMKU MHO202PAHHUKOG, BBIYUCIICHUE TIJI0IIAIEe1
ITOBEPXHOCTEN.




[TocTpoeHune mpocTermux ceueHuit Kyda, MpU3Mbl, TUPAMHUJIBI.
[TpumeHenue GpakToB U CBEACHUNA U3 TUIAHUMETPHH.
O3HakoMJIEHUE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMyITUpOBaHHE OTPEICICHUI U CBOWCTB. XapaKTepUCTHKA
CUMMETPHUU TEJ BPALLIEHUS U MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a/1a4.
Hcnonp3oBanre NpuOOPETCHHBIX 3HAHUM JIsl UCCIIeI0BAaHUS U
MOJICJIIMPOBAHUs HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB 110 YCJIOBHSAM 3a/1a4

Tejia 1 MOBEPXHOCTH
BpAallleHUus

O3HakoMJIEHHE ¢ BUJAMH TeJl BpalleHus, pOpMyIUpOBaHUE HX
ONPEIEIIEHUN U CBOMCTB.

DopMyIHPOBAHHUE TEOPEM O CEYEHUU LIapa MJIOCKOCTBIO U
IUIOCKOCTH, KacaTelIbHOMU K cdepe.

XapakTepucTuKa U u300pakeHue TeJl BpallleHUs, UX Pa3BEPTKH,
CCUCHHUSI.

Pewenue 3a1ay Ha NOCTPOEHUE CEUECHU, BBIYUCICHUE JIJIUH,
paccTosiHui, yIioB, momane. [Iposenenne nokazaTenbHbIX
pacCcyXJIeHUU MPU PELICHUH 3a/1au.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PELICHHUH 3a/1a4 Ha Tesa
BpallleHUs, KOMOMHAIINIO TEl.

N300paxeHre OCHOBHBIX KPYTJIBbIX TEJ U BBIIIOJIHEHNE PUCYHKA
110 YCJIOBHIO 3a/1a4

HN3mepenus B
reoMeTpuM

O3HakoMJIEHHE C OHATUAMH IIJIOLIAAN U 00bEMa, aKCHOMaMH U
CBOMCTBAaMH.

Pemienue 3a1a4 Ha BRIYHMCIICHHE TUTOMIAICH TNIOCKHUX (QHUTYD C
IPUMEHEHUEM COOTBETCTBYIOLINX (OpMYI U (HaKTOB U3
w1aHuMeTpuu. M3yueHue Teopem o BbIUMCIEHUH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a/1a4 Ha IPUMEHEHHE
dbopmyi Beraucienus: o0obeMoB. M3zyuenue hopmyi ams
BBIYMCIICHHS IUIOLIAIEH IOBEPXHOCTEM MHOTOTPAHHUKOB U TEIl
BpAaIICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOIIAN TIOBEPXHOCTH
cdepsl. Pemienne 3a7au Ha BRIYUCIIEHKE TUIONIAIEH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPBI

O3HakoMJIeHHE ¢ TOHATHEM BeKTopa. M3yueHue nexapToBoit
CHUCTEMBI KOOPJAUHAT B IIPOCTPAHCTBE, TOCTPOEHHUE 110 3aJaHHBIM
KOOPJHMHATAM TOYEK U IJIOCKOCTEW, HaX0KI€HHE KOOPIUHAT
TOYEK.

Coaep:xkanue 00yueHust

XapakTepucTHKa OCHOBHBIX BU/I0B [1eSIT€JIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBbIX NelCTBHIH)

HaxosxneHue ypaBHEHUH OKPYKHOCTH, Cepbl, TNIOCKOCTH.
Brruncnenue paccTosHUN MEXKy TOYKAMH.

W3yuyeHue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPAaBUII PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, TPABUJI HAXOKICHUS
KOOPJIMHAT BEKTOPA B IPOCTPAHCTBE, IPABUII JEHCTBUH C
BEKTOpPaMH, 3a/IaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHne TeopuH NpU PELICHUH 3a1a4 Ha JCHCTBUSA C
BeKTOpaMu. M3yueHne CKaIipHOTO IPOU3BEECHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHUs IIPAMOM U IUIOCKOCTU. [Ipumenenue
TEOPHH MPHU PEIICHUH 3a7a4 Ha JEHCTBHSI C BEKTOPAMH,
KOOPJHMHATHBIA METOJI, IPUMEHEHNE BEKTOPOB JUIsl BBIYUCICHUS




BEJIMYMH YIJIOB U paccTOsTHUM. O3HAKOMJICHHUE C
JIOKa3aTelIbCTBAMU TEOPEM CTEPEOMETPUHU O B3AUMHOM
PacCIOI0KEHUH MPSMBIX U INIOCKOCTEN C UCIIOIb30BAHUEM
BEKTOPOB

7.YYEBHO-METOJIUYECKOE I MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYHEHUE PABOYEU ITPOI'PAMMBI YYEBHOU JUCHUITJIMHBI
«MATEMATHUKA»

B TIBIIOY «BeTnyXCKHUU JE€COArpPOTEXHUUYECKUU TEXHUKYM»
peanusyromieM  o0pa3oBaTeNibHYIO  IIporpaMMy  CpeIHEero  oOIIero
obOpazoBanus B npenaenax ocBoeHust OIl CITO na 6a3ze OCHOBHOIO OOIIETro
oOpa3oBaHusl, HMEETCS  y4YeOHBIM KAOWHET, B KOTOPOM HMEETCs
BO3MOXXHOCTh OOecrieduTh CBOOOAHBIM JocTyn B WHTEpHET BO BpeMms
y4eOHOTO 3aHSITHUS U NEPHUOJ BHEYUCOHOU JIEATEIIbHOCTU OOYYarOIIUXCSI.

I[Tomemienne kabuHeTa yaoOBJIETBOpsieT TpeboBanusiMm CaHUTApPHO-
SOUAEMHUOJIOTHYSCKUX TpaBui U HopMmaTuBOB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM OOOpYyJIOBaHHWE, B TOM YHCJIE€ CIICIUATIU3UPOBAHHOMN
yueOHOU MeOeJiblo U cpeacTBaMu OOyUYeHUs,

JIOCTAQTOYHBIMHU JIJIs1 BBINOJIHEHUSI TPEOOBAaHUUN K YPOBHIO ITOATOTOBKU
00yYaronuXcs.

B kabunHeTte nMmeeTcsi BO3MOXXHOCTh 00€CeUnTh CBOOOJHBIN JOCTYH K AJIEKTPOHHBIM
y4eOHbIM MaTepuajaM 1o MaTeMaTHKe, UMEIOIIMECs B CBOOOJHOM JIOCTYI€ B CHUCTEME

WNuTtepHeT (371eKTpOHHBIE KHUTH, IPAKTUKYMBI, TeCThl, Matepuansl EI'D u ap.) Bo Bpems
y4eOHOTO 3aHITHS U B TIEPUOJ] BHEAYTUTOPHOM JEATEILHOCTH 00YYaIOIIUXCSI.

Jns peanu3anms yueOHON JUCIUTUIMHBI UMEETCS yUeOHBIM KaOMHET MaTeMaTHKu 33.
O6opynoBanne KaOMHeTA MATEMATHKM:

— CTOJIBl YYEHUYECKHUE,

— CTYJIbS YYCHUYECKHE,

— CTOJI IPEnoJaBaTes,

— CTYJI MSTKHH,

— JI0OCKa yYEHHUYECKas,

— MYJIbTUMEINA IPOEKTOP,

— HOYTOYK.

— KOMIUIEKT UHCTPYMEHTOB KJIACCHBIX,
— JIOCKAa MarHuTHasi,

— TEJIEBU30D,

—  MHKPOKAJIBKYJISITOPBI

— Habop MpOo3payHbIX FTEOMETPUUECKHUX TEJ C CEUCHUEM.



— Ha0op MO CTEPEOMETPHUH.

® KOMIUIEKT TEXHUYECKOH AOKYMCHTAllMM, B TOM 4YHCJC IIaClIopTa Ha CpEACTBa
O6y‘I€HI/I$I, HHCTPYKIHH 110 UX HUCITIOJIB30BAHHUIO 1 TCXHUKCE 6630HaCHOCTI/I;

e OuOmuoreuHpli GoHa (yueOHUKH, YydeOHO-MeToaudeckue KomIuieKThl (YMK),
CIIPAaBOYHHKH, HAYYHO-TIONMYJSIPHAS JIUTEpaTypa, KOTOphIe OOECIeYnBaIOT OCBOCHHE
y4eOHON JUCHUILIMHBI «MaTemaThuka», pPEKOMEHIOBAaHHBIC WM JOIMYIICHHBIC IS
WCITOJI30BaHUS B MPO(EeCCHOHATBHBIX 00pa30BaTEIBbHBIX OPTaHU3AIUAX, PEATU3YIOIINX
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOIero oOpa3oBaHHs B Mpeleiax OCBOCHHS
OIIOII CIIO na 6a3e 0CHOBHOTO 001IIeT0 00pa30oBaHU).

IIEPEYEHL PEKOMEH/IYEMbBIX YUEBHBIX U3JIAHUN, UHTEPHET-PECYPCOB

Jlna cmyoenmoe:

OCHOBHBIC HCTOYHHMKH:

1. bammakor M.U. Marematuka. YueOnuk mis HIIO u CIIO. [PUD OUPO — M.:
2020

2. bammvakoB M.M. Marematuka. 3amagnuk: y4ue6. mocodue. — M.: 2020

3. Atanacs JI.C., bByty3os B.®., Kagomues C.b. u ap. ['eomeTrpus

(Oa3oBbIii ypoBens). 10-11. — M.: 2014

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Artanacsu JI.C., bytry3oB B.®., Kagomues C.b. u ap. 'eomerpus

(6azoBbIii ypoBeHb). 10-11. — M.: 2014

2. Amumos 1. A. u n1p. Anre6pa u Hayana ananuza. 10 (11) k1. — M.: 2014

3. bammmakoB M.M. Maremaruka. COopHUK 33724 poUIHLHON HAPABIEHHOCTH: yuel.
nocoobue. — M.: 2014

4, bamvakoB M.U. CoopHuk 3amau: yue6. mocooue (6a30Bbii ypoBeHb). 11 KiI. —

M.: 2014

5.boromooB  H.B.  Maremaruka: yue6. gusg  ccy3oB  /H.B.boromornos,
[1.1.Camoiinenko.-5-e 3., crepeotut. - M.: Jlpoda, 2014-395, [5] c.: un.

6. Anrebpa wu Havama amammza. 10-11 xm: B ngByx wactax. Y. 1:
VYueb. isi001eoopazoBar. yupexaenuit / Mopakosuu A.I'. — 5-e uza. — M.: MHemo3uHa,
2014. — 375 c.: un.

7.Anrebpa u Havana ananuza. 10-11 xn.: B aByx wactax. Y. 2: 3amauHuk s
obmeoOpasoBar. yupexaenuii / A. I'. Mopakosuy, JI. O. Jlenumesa, T. A. Kopemkona, T.
H. Mumyctuna, E. E. Tynbunnckas; Ilox pen. A. I'. MopakoBuya. — 5-¢ u3g. — M.:
Mmuemo3suna, 2014. — 315 c.: nin.

CnpaBouHnas:

1. Kpamop B.C. TloBTOpsiem u cucTeMaTu3upyeM MIKOIBHBIA KypC anreOpsl U

Hayana aHanuza. [Ipocsenienue, 2014r.
2. lpmkun A.I'. CnpaBounuk no matemaruke. «Hayka»; Mocksa — 2015r.

Jlna npenooasameeii




1. O6 o6pazoBanuu B Poccuiickoit ®enepanun. DenepanbHblii 3akoH Poccuiickoit
deneparuu ot 29 aexadps 2012 r. Ne 273-D3

2. @enepanbHBIM rocy1apCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO (TIOJTHOTO)
oOmero oopazosanus. YT1B. [Ipukazom MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413

3. Ilpuka3z MwunoOpnayku Poccum ot 29 nexabps 2014 r. Ne 1645 «O BHeceHUH
W3MEHEeHU B mpuKka3 MuHHCTEpcTBa oOpazoBaHus U Hayku Poccuiickoit denepanuu oT
17 mas 2012 1. No 413 «O6 yrBepxkaeHuu (denepaibHOro rocy/1apcTBEHHOTO
00pa3zoBaTeNbHOTO CTaHAAPTa CPEAHETO (TIOTHOTO) OOIIETO 00pa30BAHUSY.

4. PexoMeHAallMu TO OpraHU3allMy MOJYYEHHUs] CpPEIHEro oOIlero oOpa3oBaHUsI B
npefenax OCBOCHHSA 00pa3oBaTelbHBIX MPOTPAaMM  CPEIHEro MpodhecCHOHATIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOImIEro oOpa3oBaHHs C YYeTOM TpeOOBaHHIA
dbeneparbHBIX  TOCYIAapCTBEHHBIX 00pa30oBaTEIbHBIX CTAHAAPTOB M TOJydaeMOu
npodeccun WM CHEeUaTbHOCTA CPEIHET0 MPOQPECCHOHAIBHOTO 00pa3oBaHMs (ITMCHMO
JlenapTameHTa rocy/1apCTBEHHOM MOJUTUKH B cepe MOAroTOBKH padbouux kaapos u JI10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

HNHTepHET-pecypChl:

http://fcior.edu.ru - uadopMaloHHbBIE, TPEHUPOBOUHBIC U KOHTPOJIbHBIC MaTCPHAIBI.
www.school-collection.edu.ru — enunas xosekius [{nppoBeIx 00pa3oBaTEILHBIX

pecypcoB

DeodepanvHble 0OpaA308aneibHbIE NOPMAJIbL:

1. www.fipi.ru
2. www.ege.edu.ru



http://www.fipi.ru/
http://www.ege.edu.ru/







