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1. HOSACHUTEJIBHASA 3AITUCKA

[Iporpamma o06meoOpa3oBaTebHON y4eOHON auciuIuimHa «MaremaTukay
npeaHa3HaYeHa sl M3YYeHHUs] MaTeMaTHKU B MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX
opranuzanusx CI1O, peann3zyromux 00pa3zoBaTelbHYI0 TPOrpaMMy CpeTHETO 0OIIEero
o0Opa3oBaHMs B Mpeesiax OCBOCHUSI OCHOBHOW MPOQecCHOHaIbHON 00pa3oBaTeIbHON
nporpammel CITO (OITIOIT CIIO) na 6a3e ocHOoBHOro o6miero oOpa3oBaHUS TpU
MOJITOTOBKE KBATU(PUITUPOBAHHBIX pabOUUX, CITYKAIIHUX.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit PI'OC cpennero ooOiero
o0Opa3oBaHus, MPEAbIBISEMbIX K CTPYKTYpPE, COACPKAHUIO U pe3yJbTaTaM OCBOCHUS
y4eOHON JucHUIUIMHBL «MareMatuka», B COOTBETCTBUM C PekoMeHmauusMu Io
OpraHM3allMy IOJIyYE€HHUsl CpelHero oOuiero oOpa3oBaHUs B Ipelenax OCBOEHUS
00pa30BaTeNbHBIX MPOrPaMM CpPEAHEro MpodeccuoHanbHOro oOpa3oBaHMs Ha 0Oasze
OCHOBHOro oOmiero oOpa3oBaHMsi C ydeToM TpeOoBaHUll  (enepanbHbIX
rOCYJapCTBEHHBIX O00pa30BaTEIbHBIX CTAHIAPTOB M TMOJIy4aeMoOW Npodeccuu uiu
CIEUAIBHOCTH CPEIHETO MpodecCUuoHabHOro oOpazoBaHus (mucbmo JlenapramMmenTa
roCyJapCTBEHHOM MOJUTUKH B cdepe NnoaAroroBku padounx kaapoB u [I1O
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbel «MaremaTnka» HamnpaBI€HO Ha JOCTHXKEHHUE
CHEQYIOIINX LIENEH:

e oOecreueHre CPOPMUPOBAHHOCTH MIPEICTABICHHUNA O COITUANBHBIX, KYIbTYPHBIX
Y UICTOPHUYCSCKUX (PaKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH;

e oOecnieueHue CGHOPMUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIIICHHUS,

e oOccrieueHre CHOPMUPOBAHHOCTH YMEHUU TPHUMEHSATH TMOJTYYCHHBIC 3HAHUS
NIPH PEIICHUH PA3IMIHBIX 3a/1a4;

e obecrnicueHue C(HOPMHUPOBAHHOCTU TPEJCTABICHUN O MaTeMaTHKE KaK YacTH
OO0IIIeUETIOBEUECKON KYJIbTYPhl, YHUBEPCATLHOM SI3BIKE HAYKH, MO3BOJISFOIIEM
OIMCHIBATh M U3y4aTh PEAIbHBIC MPOIIECCHI U SBIICHUSI.

B mnporpammy BKIIIOYEHO COJIepKaHWE, HAMpaBJICHHOE Ha (POpMHUpPOBAHHUE Y
CTYJICHTOB KOMIIETCHIINHI, HEOOX0IUMBIX 1Ji KaduecTBeHHOro ocBoeHust OITOIT CITO
Ha 0a3e OCHOBHOro o0O0OmIero oOpa3oBaHUsi C TIOJYYEHHEM CpeaHero oOIero
oOpa3oBaHUs; POTPAMMBbI TIOJITOTOBKH KBATH(HUIMPOBAHHBIX Pa00YUX, CITyXKaIIHX
(TIITKPC).



2. OBHIASI XAPAKTEPUCTHKA YUYEBHOM JUCHHUITINHBI
«MATEMATHUKA»

Marematuka sBisercss (pyHIaMEHTaIbHOW 0011e00pa30BaTeIbHON MUCIUILTAHON
CO CIIOKMBIIMMCS YCTOMYMBBIM COJACpKAHUEM M OOMMMH TpeOOBaHUAMH K
MOATrOTOBKE oOyyaromuxcs. B mpodeccronanbHbIX 00pa30oBaTEIbHBIX OpraHU3AIMIX,
peanu3yiomux 0o0pa3oBaTeIbHYI0 MPOTpaMMy CpEeAHEro oO0Iiero oopa3oBaHUsS B
npeaenax ocBoeHus OIIOII CIIO na ©6a3e ocHOBHOro o0Imero oOpa3oBaHuS,
U3YYCHUE MaTeMaTHUKW HMEET CBOM OCOOEHHOCTHM B 3aBHCHUMOCTH OT MpOQuIIs
npodeccuoHanbHOTO 00pa30BaHMUS.
[Ipu ocBoenun npodeccuit CIIO TtexHuueckoro mnpoduiis mpodeccuoHaTbHOTO
oOpa3oBaHMs MaTeMaThKa H3ydaercs YriayOJeHHO, Kak MpoduiabHas YyuyeOHas
JTVCLUUIUIMHA, YUUTHIBAIONIAs CIEU(UKY OCBAMBAEMBIX ITpodeccuii. ITO BhIpaxkaeTcs
B COJZIEpKaHUU 00yUYEeHUs, KOJIMUECTBE YacOB, BBIJICIAEMBIX HA U3YUYCHHUE OTICIbHBIX
TeM MpOTrpaMMbl, TJIyOMHE HUX OCBOCHHS CTyJI€HTaMHu, OOBEME€ U XapakTepe
MPAaKTUYECKUX  3aHSITUH, BHUJAX BHEAYyJAUTOPHOM CaMOCTOSITEILHONM  palbOThI
CTYJICHTOB.
OOmue 1enu M3y4eHHs] MaTeMaTHKWA TPAJAUIMOHHO PEaTu3yIOTCd B YEThIPEX
HaIpaBJICHUSIX:
1) ob1iee mpeacTaBiieHne 00 UIEIX U METOJIaX MaTeMaTHKU;
2) UHTEJUIEKTYaJIbHOE PAa3BUTHUE;
3) oBiaseHne HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
4) BocIUTaTEILHOE BO3/CIICTBHUE.
[Tpodunuzamnus 1eneil MaTeMaTUueCKoro o0pa3oBaHUsl OTpa)kaeTcsi Ha BbIOOpE
NPUOPUTETOB B OpraHU3alMM Yy4eOHOW JesTenbHOoCcTH oOywaromuxcs. s
TEXHUYECKOT0 Mpoduiia npodheccuoHanbHOro 00pa3zoBaHus BHIOOP LEIe cMenaeTcs
B IIparMaTUYECKOM HaIpaBJICHUH, MPEAyCMATPUBAIOIIEM YCUJICHHE W PACIIUPECHUE
MPUKIIAIHOTO XapaKTepa U3y4eHUs MaTeMaTUKH, MPEUMYIIIECTBEHHOW OpUEHTALIUA HA
QITOPUTMUYECKUIN CTUJTb TTIO3HABATEIILHON JIEATEIIbHOCTH.
W3yuenue maTeMaTUKH Kak MNpopuiIbHOM 0011e00pa3oBaTeibHON yueOHOH
JTUCIUTUIMHBI, YYUTHIBAIOIIEH CIeln(UKy OCBaMBAaeMbIX CTyACHTaMH Tpodeccuii
CIIO, obecnieunBaeTcs:
® BBHIOOPOM PA3IMYHBIX IMOIXO0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,
e (opMHUpOBaHUEM CUCTEMBI YUeOHBIX 3aJlaHH, oOecreunBaromux 3PpheKTuBHOE
OCYIIIECTBJIICHUE BHIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

e oOoramieHreM CIeKTpa CTUJIeH yueOHOU IeATeTbHOCTH 3a CYET COTJIaCOBAHUS C
BEIYIIMMH JIEITeTLHOCTHBIMA XapaKTEPUCTUKAMU BbIOpaHHOU mpodeccun /
CHEUHUATBHOCTH.



[TpodunpHas cocTaBisONIas OTpa)kaeTcss B TPEOOBaHHWSIX K IOJTOTOBKE
0Oy4Jaronuxcs B 4acTH:

oOlel CcUCTEeMbl 3HAHUW: COJEp)KaTeIbHbIE MPUMEPHl  HCIOJb30BaHUS
MaTEeMaTUYECKUX UACH U METOJ0B B MPO(ECCHOHATBLHOM NeATebHOCTH;
YMEHUI: pa3auyve B YPOBHE TpPeOOBAaHUM K CJIOKHOCTH NPUMEHSIEMBIX
aJITOPUTMOB;

MPAaKTUYECKOIO0  HMCHOJb30BaHUS MPUOOPETEHHBIX 3HAHUW M yMEHWI:
WHIMBHUIYAIBHOTO Y4€OHOTO OMbITA B MOCTPOCHUHM MaTEeMAaTUYECKUX MOJENEH,
BBITIOJTHEHUHN UCCIIEIOBATENIBCKUAX ITPOECKTOB.

Takum oOpazoM, peanu3zaius coep KaHusl y4eOHON TUCIUIIIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapaKTEPUCTUK yueOHOM paboThl, 3aBUCSAIIUX
oT npoduis npodhecCuoHaATBLHOr0 00pa30BaHusl, MOJYYSHHUS OIbITa UCIOJIb30BAHUS
MaTEMaTUKH B COJEPKATEIBbHBIX M MNPO(ECCHOHATHHO 3HAYMMBIX CHUTYAIUSIX I10
CpaBHEHHUI0O ¢ (opMaIbHO-YPOBHEBBIMH PE3YyJbTATUBHBIMU XapaKTEPUCTHUKAMU
oOyueHus.

Conepxxanue ydeOHOW JUCHUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIEp>KaTEJIbHBIMU JIMHUSIMUA O0YUECHUSI MaTEeMaTHKE:

asnreOpanyeckasl JIMHUS, BKJIIOYAIOIAs] CUCTEMATU3ALMI0 CBEJCHUI O 4YUCIIAX;
U3Y4YEHUE HOBBIX U 000OLIEHHE paHee M3YUYEHHBIX omepanuil (BO3BEIACHUE B
CTEIEHb, WU3BJICYCHUE KOPHS, JIOTapu(pMUPOBAHUE, CUHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC U 0OpaTHbIE K HUM); U3yUY€HUE HOBBIX BU/IOB YHCIIOBBIX BbIPAKEHUI
U (OopMyJI; COBEpIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIIBHOM
KyJbTYpbl, paclIMPEHHE U COBEPIICHCTBOBAHUE alireOpanyvecKkoro ammapara,
C()OPMUPOBAHHOTO B OCHOBHOHM IIIKOJE, M €ro NPUMEHEHHE K PELICHUIO
MaTEeMaTUYECKUX U NPUKIAJHbBIX 3a1a4;

TEOPETUKO-QPYHKIMOHAIbHAS  JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTU3alHI0 U
pacuIMpeHre CBeIEeHUH O (QYHKUUAX, COBEPIICHCTBOBAHUE TpapUuUyeCcKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMHM HJESIMH M METOAAMU MaTeMaTHYECKOTrO
aHain3a B 00beMeE, NO3BOJIIOIIEM MCCIEA0BATh DJIEMEHTapHble (DYHKLUUU U
pemary MpocTeHIIe reoOMEeTpUYecKre, (PU3MUYecKre U JIpyrue MpUKIIaIHbIC
3aJ1a4u;

JIMHUS YPaBHEHUI U HEPABEHCTB, OCHOBAHHAS HA ITOCTPOEHUU U HCCIIEJOBAaHUU
MaTeMaTHYECKUX MOJeJeH, MepeceKaroniascs ¢ anredpandeckoi U TeOpEeTUKO-
(YyHKLIMOHAIBHOW JIMHUSAMU U BKJIIOYAIOIAs Pa3BUTHUE U COBEPLIEHCTBOBAHUE
TEXHUKH anredpandeckux MpeoOpa3oBaHM [UIsl pEIICHHUs ypaBHEHUH,
HEPaBEHCTB U CUCTEM; (POPMHUPOBAHUE CHOCOOHOCTH CTPOUTH U HMCCIEIOBATH
OpOCTEUIINE MaTeMAaTHYEeCKHME MOJENM MpU PEHICHUH MNPUKIAAHBIX 3a/ad,
3aJlay U3 CMEKHBIX U CIIEHUATIbHBIX JUCIUIUIMH;

F€OMETPUYECKAsl JIMHUSA, BKJIKOYAIOIIAs HAMAJHBIE NPEICTABICHUS O

MPOCTPAHCTBEHHBIX (HUTypax W H3yUYCHHE WX CBOWCTB, (POpMUpOBAHHE H
6



pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpa)XEHWsS,  pa3BUTHE  CIOCOOOB
TEOMETPUUYECKUX H3MEPEHHM, KOOPJAMHATHOTO M BEKTOPHOTO METOJOB JIJIS
pelieHus MaTeMaTUYECKUX U PUKIaIHbIX 3a/1a4;

® CTOXAaCTHYECKas JIMHUSA, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHH,

NPEACTAaBICHU O  BEPOSITHOCTHO-CTATUCTHUYECKUX  3aKOHOMEPHOCTSIX
OKPYKaIOIEero MHUpa.

B Tematnyeckux miaHax mporpaMMbl Y4eOHBIN MaTepuall MpeicTaBicH B GopMme
Yepeayomerocs pa3BepTHIBaHUS OCHOBHBIX CoZIepKaTECIIbHBIX JTUHUT
(amreOpanyeckoi, TEOPETUKO-(QYyHKIMOHATBHOW, ypaBHEHMH ©  HEPaBEHCTB,
FEOMETPUYECKOM, CTOXAaCTHUECKOM), YTO TO3BOJIIET THOKO HCHOJIb30BaTh WX
pacnoJIOKEHUE W B3aMMOCBS3b, COCTaBIATh paOOuMii KaJeHIAApHbIM IUIaH, IIO-
pa3HOMy depemnys YydeOHbIe TeMmbl (TJIaBbl Y4YeOHHMKA), YUYUTHIBAsS MPOQPUIH
npodeccruonanbHOT0 00pazoBanms, crnerupuky ocBamBaemoil mpodeccun CIIO,
rIIyOMHY M3Y4YeHUsl MaTepuaa, ypOBEHb MOJATOTOBKH CTYJECHTOB MO MPEAMETY.

O0bemMbl y4yeOHOTO BpPEMEHHM B TEMAaTHYECKUX IUJIaHaX MCHOJB3YIOTCS IS
BBITIOJIHEHUS PA3IUYHBIX YUEOHBIX 3aJaHuil. TeM cambIM pa3iaudusi B TPEOOBAHUIX K
pe3yabpTaTaM 00y4YeHUs MPOSIBATCS B YPOBHE HABBIKOB MO PEHICHUIO 3a7a4 M OIbITE
CaMOCTOSATEIIbHON paOOTHI.

N3yuenue o00meoOpa3oBaTebHOM  y4yeOHOM  AMCHMIUIMHBI — «MaTeMaTuka»
3aBepIIaeTcs MOABEACHUEM HTOTOB B (hOpMe SK3aMeHa B paMKax MPOMEKYyTOUHOU
aTTecTauuu CTyJIeHTOB B mpouecce ocBoeHnus: ocHoBHOW OIIOII CIIO ¢ nonyuennem
cpeanero oomiero oopazosanus (IIITKPC).

3. MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEBHOM ILIAHE

VYyebnas mucummuiiHa —«MaTtemaTuka»y — SBISETCS  y4EOHBIM — IPEIMETOM
oOs3aTeNbHON TIpeAMEeTHONM obnactn «Martematnka u  uHpopmatukay OIrOC
CpeaHero oo1ero oopa3oBaHuUs.

B  mpodeccrmonanbHbix  00pa3oBaTENbHBIX — OpraHU3ALMSX,  PEaTU3YIOIIUX
o0pa3oBaTeIbHYIO TIPOrpaMMy CPEJIHETO O0IIero 00pa3oBaHus B IpejeaaXx OCBOSHUS
OIIOIT CIIO na ©6a3e ocHOBHOTO 00mero oOpa3oBaHMs, ydeOHas AUCIMILIAHA
«Marematuka» u3zydaercsi B 001ieo0pa3oBaTeapHOM 1uKIe yuyeoHoro miaaHa OITOIT
CIIO na 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUsI C MOJYYEHHUEM CPEIHEro oOIero
oOpazoBanus (IITTKPC).

B yueOubix mianax IIIIKPC yueOnas nucuuruimHa «MaTeMaTuka» BXOJHWT B
COCTaB OOIIMX 00111e00pa30BaTENbHBIX YUYEOHBIX AUCIHUIUIMH, (GOPMHUPYEMBIX U3
oOs3aTenbHbIX TpenaMeTHbix obmnacteit @I'OC cpegnero oduiero obpa3zoBaHus, s
npodeccuit CIIO cootBeTcTByIOMIETO Mpoduiis mpodeccHoHaT»HOTO 00pa30BaHMs.



4. PE3YJIBTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoenue cojepkaHus y4eOHOW NUCIMIUIMHBI «MaTemaThuka» o0OecreunBacT
JOCTHKEHHUE CTYICHTAMU CIICAYIOIIUX Pe3yibmamoes.

® JIUYHOCHMIHBIX. _
1. PE3YJIBTATBI OCBOEHUSA YYEBHOU JUCHUIIJINHBI

OcBocHue COACPKaHUA y‘I€6H0fI JUCIHUITIINHBI «MaremaTrka» 00eCIeUUBaeT
JOCTHXKCHHEC CTYACHTAMH CICAYIOIIUX pPe3yibmanos.

>
>

>

>

® JIUYHOCHHBIX:
JIP 1 - Oco3Haromuii ce0si rpaKJaHUHOM M 3aIlIUTHUKOM BEJIUKON CTPAHBI.
JIP 4 - IlposBisitoniuii ¥ AEMOHCTPUPYIOIIMI YBa)XKEHHE K JIOIAM Tpyaa,
OCO3HAIOIIMI  IEHHOCTh  cOOCTBeHHOTro  Tpyaa.  Crpemsmuiica K
(GOpMHUPOBAHHIO B CETEBOM Cpele JHMYHOCTHO U NpOoeCcCHOHAIBHOTO
KOHCTPYKTUBHOTO «LU(POBOIO CIEIa».
JIP 7 - Oco3Halmuil MPUOPUTETHYK ILIEHHOCTh JIMYHOCTH YEJIOBEKA;
yBa)XKaroIUi COOCTBEHHYIO U UYyXYI0 YHUKAJIbHOCTh B Pa3IMYHBIX CUTYyalUsIX,
BO BceX (hopMax M BUJAX JESATEIBHOCTH.
JIP 11 - IposBisitomiyii yBaXKeHHE K CTETUUECCKUM IIEHHOCTSIM, 00J1a1aroIuit
OCHOBAMH JCTETHYECKOMN KYJIBTYPBHI.
JIP 13 - JInyHOCTHBIE pE3YyJbTATHl PEAIU3ALAHA IPOTPAMMBI BOCIIHTAHMS,
OIpPEJEIICHHbIE OTPACIEBBIMU TPEOOBAHUIMU K JIETIOBBIM Kaue€CTBAM JIMYHOCTHU
['OTOBBIII  COOTBETCTBOBATH  OKUJAHUAM  pabOTOJATENE:  AKTHBHBIM,
MPOEKTHOMBICIAUINH, () (PEKTUBHO B3aUMOIECHCTBYIOIIUN U COTPYAHUYAIOIIHIMA
C KOJUIEKTMBOM, OCO3HAHHO BBIMOJIHSIOMMN MpodeccruoHanbHble TpeOOBaHUs,
OTBETCTBEHHBIN, MYHKTYaJbHbIH, AUCHUIUIMHUPOBAHHBIN, TPYI0JIHOOUBBIN,

KPUTHUYECKHU MBICIISLLINH, JEMOHCTPHUPYFOLLIUN npodeccuoHaIbHY IO
KU3HECTOUKOCTb.
JIP 19 - Vopapnsiomuii COOCTBEHHBIM TPO(PECCHOHATBEHBIM pPa3BUTHEM,

pedIEKCUBHO OIICHUBAIONIUN COOCTBEHHBIM KU3HEHHBIA OIBIT, KPUTEPHUH
JMYHOW yCTEIIHOCTH, MPU3HAIOIIUN IIEHHOCTh HEMPEPHIBHOTO 00Pa30BaHUSI.
JIP 20 - CriocoOHbIN TeHEpUPOBATh HOBBIE HJICH JIJISl PEIICHUS 3a1a4 UPpOBOi
PKOHOMMKH, T[E€peCcTpauBaTh CJOKUBIIMECS CHOCOOBI peleHus 3ajad,
BBIJIBUTaTh JIbTEPHATUBHBIC BapUaHThl ICUCTBUN C 11€JIbIO BHIPAOOTKHU HOBBIX
ONTUMAJBHBIX  QJITOPUTMOB; TMO3UIMOHUPYIOUIMH ce0d B CETHM Kak
pe3yJIbTAaTUBHBIN U MIPUBJICKATEIbHBIN YUaCTHUK TPYAOBBIX OTHOIIICHUIA.

JIP 21 - CaMOCTOATENbHBIM U OTBETCTBEHHBI B IPUHITUU PEIICHHUN BO BCEX
chepax CBOEHl JeATENBHOCTH, TOTOBBIA K MCIOJHEHUIO Pa3sHOOOPA3HBIX
COIMAJIBHBIX POJICH, BOCTPEOOBAHHBIX OM3HECOM, OOIIIECTBOM U TOCYAapCTBOM



L Memanpeomemnbtx .

>

YMEHHE CaMOCTOSTEIBHO ONPEAEIIATh LENN JESTEIbHOCTH U COCTaBIIATh
IUTaHbI JESTEIbHOCTH; CAMOCTOSITENIbHO OCYLIECTBIIATh, KOHTPOJIUPOBAThH
U KOPPEKTUPOBATH JEATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXKHbBIE
peCcypcChl ISl JOCTHXKEHUS MOCTaBJICHHBIX LIEJIEH U pealu3aluu IJIaHOB
NESTEIbHOCTH;  BBIOMpATh  YCHEIIHbIE CTpPaTerdd B pa3jIM4YHbIX
CUTYaIUIX;

yMEHHE NPOAYKTHBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IpoOIIECCe
COBMECTHOM JI€ATE€IbHOCTH, YYUTHIBATh MO3ULHMH JAPYTHX YYACTHHUKOB
AesITeNbHOCTH, 3P(HEKTUBHO pa3peraTb KOHQIUKTHL;

BJIQJICHWE HABbIKAMHU TI03HABATEJIbHOM, y4eOHO-MCCIEI0BATENbCKON U
MIPOEKTHOM  JIEATEIbHOCTH,  HABBIKAMU  pPAa3pelIeHHs]  MpoOJeM;
CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSTEIBHOMY IIOMCKY METO/OB
pelIeHUs] NPAKTUYECKUX 3a7ad, MPUMEHEHHUIO PA3JIMYHBIX METOJO0B
NO3HAHUS;

TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSTEIbHOW HH(OPMAaLMOHHO-
[IO3HABATEJIbHOM NIE€ATEIBbHOCTH, BKJIKOYas YMEHHE OPHEHTHPOBATHCS B
pa3IMyYHBIX HCTOYHUKAX HH(OpPMALMM, KPUTUYECKH OLIEHUBAaTh U
UHTEPIPETUPOBATh  MHPOPMALMIO, IMOJy4aeMyl0 U3  Pa3IUYHBIX
MCTOYHHKOB;

BJIAJICHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO
u3JlaraTh CBOIKO TOYKY 3pEHUS, HCIOJb30BaTh aJI€KBAaTHBIE SI3BIKOBBIC
CPEICTBA,;

BJIAJICHUE HaBbIKAMU I[103HABATENBHONW pe(pIeKCHUH KaK OCO3HaHUs
COBEPILAEMbIX JEHUCTBUI M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB
M OCHOBaHUM, TpaHUI] CBOEr0 3HAHWUSA W HE3HAHWS, HOBBIX
NIO3HABATEJIBHBIX 3a/1a4 U CPEJICTB JUIS UX TOCTHKECHHUS;
LEIEYCTPEMIIEHHOCTh B IOMCKAX W MNPUHATHM  PELICHUI,
COOOpa3UTEIbHOCTh U HMHTYULUS, PAa3BUTOCTb MPOCTPAHCTBEHHBIX
NpEICTaBICHUN; CHOCOOHOCTh BOCHPHUHMMATH KpacoTy MU TapMOHMIO
MUDPA;



® npeomemHplX

» c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTh MUPOBOM
KYJbTYpbl U MECT€ MaTEMAaTUKU B COBPEMEHHOW IUBUIIM3AIINH, CIIOCO0ax
ONMCAHUSA SIBJICHUN PEAJTbHOIO0 MUPA HA MAaTEMATUYECKOM SI3bIKE;

» chopMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMATHUECKUX MOHITHIX Kak
BAKHEMIINX MaTEMAaTHUYECKUX MOJENSX, MO3BOJISIIOIINX ONUCHIBATh H
M3y4aTh pPa3Hble IMPOLECChl W SBJICHUSA, IOHMMAaHUE BO3MOXHOCTHU
AKCMOMATHUYECKOr 0 IMTOCTPOCHHSI MATEMATUYECKUX TEOPUH;

» BIIaJICHUEC METOJAMH JIOKA3aTeJIhCTB M aJITOPUTMOB PEIICHUS, YMCHHE HX
MIPUMEHATh, MPOBOJAUTH JOKA3ATEIIbHBIE PACCYXKICHHUS B XOJI€ PEIICHUS
3a1a4;

» BIIQJICHUC CTAHJAPTHBIMH TPUEMaMH PCEIICHHS PallMOHAIBHBIX U
UppalMOHaIbHBIX, IOKA3aTeJbHBIX, CTEMECHHBIX, TPUTOHOMETPUUYECKUX
YpPaBHEHHI U HEPaBEHCTB, WX CHUCTEM; HCIIOJIb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHCIE JJI1 MOUCKA MYTH PELICHUS U
WJUTKOCTPALUY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

» chOpMHUPOBAaHHOCTh  TIPENCTAaBICHWA 00  OCHOBHBIX  TIOHATHAX
MaTeMaTUYeCKOr0 aHajdu3a M UX CBOMCTBAaX, BIIAJICHUE YMEHUEM
XapaKTepu30BaTh TMOBEACHUE (DYHKIMH, HCIOIb30BAHUE TMOJIYYCHHBIX
3HAHWUM JJIS1 OMMCAHUS U aHAJIU3a PEabHbIX 3aBUCUMOCTEM;

» BIIaJICHUEC OCHOBHBIMH TIOHATHSAMH O IUIOCKMX W THPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (purypax, uXx OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH
YMEHHS paclio3HaBaTh TeOMETpUUeCcKre QUTYpPhl Ha YepTexax, MOJACISIX U
B pEAIbHOM MHUpPE; NMPUMEHEHHE H3YUYCHHBIX CBOMCTB T€OMETPUUYECKHUX
buryp u QopMyn sl pemieHUss T€OMETPUYECKUX 3aJady M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

» c(hopMHPOBAHHOCTH MPEJCTABICHUN O TPOIIECCAaX M SBICHUSIX, HMCIOIINX
BEPOSTHOCTHBIA ~ XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peallbHOM  MHUpPE, OCHOBHBIX TMOHSATHUSIX  JJIEMEHTApHON  TEOpUU
BEPOSATHOCTEW; yYMEHHMI  HAaXOAUTh M  OLICHUBATh  BEPOATHOCTH
HACTYTUICHUST COOBITUHA B TIPOCTEHUIIMX MPAKTUYECKUX CHUTYyalusiX U
OCHOBHBIE XapAKTEPUCTUKH CITyYaWHBIX BEJIUYUH;

» BIIaJICHWE HABBIKAMH WCITOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
MIpY PELICHUY 3aa4.
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2. COIEP) KAHUE YUEBHOU JACHUIIJINHBI
BBenenue

Marematuka B HayKe, TEXHHKE, SKOHOMHUKE, WH(POPMAIIMOHHBIX TEXHOJOTHIX U
NPaKTHYECKON JesiTeabHOCTH. Llenn u 3amaun u3ydeHuss MaTeMaTHKH TIPU OCBOCHHUH
npocdeccuit CIIO.

AJI'EBPA
Pa3BuTHE NOHATHSA 0 YUCIE

[lenpie W panwoHanbHBIC uucia. JlelicTButenvHbie uucia. [lpubnusicenmvie
eviyucnenus. Komnnexcnoie uucna.

KopHu, crenenu u jorapumsi

Kopun u cremenun. KopHM HaTypanbHOW CTENIEHM M3 4YHMCIIa U HX CBOMCTBA.
CreneHM ¢ pagMOHAJBHBIMM  IIOKa3areslsiMM, WX cBoiicTBa. CremeHn ¢
NEUCTBUTENBLHEIMU noKazateamu. (Ceovicmeéa cmenenu ¢ OeucmeumenbHbim
nokazameiem.

Jlorapu¢pm. Jlorapudpm umciaa. OcHOBHOE JOrapu(pMUUECKOE TOKAECTBO.
Jecatuunble u HartypajibHble jorapudmel. [lpaBuia nelictBuili ¢ jorapudmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3zoBanue ajredpan4ecKux BbIPAKEHHUI. [TpeoOpazoBanue
palMOHANIBHBIX, UPPALIMOHATIBHBIX CTEIEHHBIX, MOKA3aTENbHBIX U JIOTApU(PMHUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamus

Apudmernueckre ACHCTBUS HaJl YWCIAMHU, HAXOXJIEHUE MPUOIMKEHHBIX
3HAQYCHUHN BEJIMYMH M MOTPEITHOCTEH BBIYMCICHUN (a0CONMIOTHONM M OTHOCHUTEIBHOM),
CPAaBHEHHUE YKCIIOBBIX BBIPAXKECHUM.

Brruncnenne u cpaBHEHME KOpHEN. BrINONIHEHHE pacyeTOB ¢ paaruKaIaMH.

Pemienne wppanmoHanpHBIX ypaBHEHHMU. HaxokneHue 3HaYeHHN CTENEeHEen ¢
panuoHaJIbHBIMU  ToKa3aTensiMu.  CpaBHeHue — creneHed.  [IpeoOpazoBanus
BBIPAKECHUH, COJICPKAILNX CTENCHU. PellleHne moKa3aTeabHbIX YPaBHEHUN.

Pemenne npukiiagueix 3amgay.

Haxoxaenue 3naueHuii jorapudma mno npous3BoILHOMY OcHOBaHMIO. [lepexos ot
OJIHOTO OCHOBaHUS K JpyroMmy. BpluucieHne u cpaBHEHHE JOrapu@mos.
JlorapudmMupoBaHue U TOTCHIIMPOBAHNUE BHIPAKCHHM.

[TpubnvkeHHbIE BBIYUCICHUS U PEIICHUS MTPUKIIAIHBIX 3a]1a4.

Pemenue norapu(pMudecKkux ypaBHEHHM.
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OCHOBBI TPUTOHOMETPUU
OcHOBHBIE TOHATHSA

PaI[I/IaHHaH MCpa yriia. BpaHIaTeJ'ILHOC JABUOXKCHHUC. CI/IHYC, KOCHHYC, TAHI'CHC U
KOTaHI'CHC 4YHMCJIa.

OcHoBHBIE TPUTOHOMETPUIECCKUE TOKACCTBA

@opmynel npuBeneHus. Popmyibl crnoxeHus. DopMynsl yaBoeHuss Popmyibi
NOJIOBUHHO20 Y2/a.

IIpeoOpa3oBaHus NPOCTEHINNX TPUTOHOMETPHUYECKUX BbIPAKECHUI

[IpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUYECKUX (YHKIHMN B MPOU3BEICHUE U
MPOU3BENICHUSI B CYMMY. Bbipadicenue mpueoHoMempuyeckux @yHKyull uepes
MAH2EeHC NOJIOBUHHO20 AP2YMEHMA.

TpanOMeTpnquKne YPaBHECHHUSI H HEPABCHCTBA

[Ipocrenmme TPUTOHOMETPHUUYECKHUE YpaBHEHHUS. Ilpocmeuwiue
MpuU2oHOMempuyecKue HepaseHcmed.

OOparHble TpUrOHOMeTpHYeCKHMe (PYHKUMH. ApPKCUHYC, AapKKOCHHYC,
apKTaHI'€HC.

Ilpakmuueckue 3anamus

PanguaHHbBIN METON U3MEPEHUS YIJIOB BPAILLICHUS U CBA3b C IPaJyCHOU MEPOM.

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYJIbI CIIOKEHHUS, YABOCHUS,
npeoOpa3oBaHWE CYMMbI TPUTOHOMETPUYECKMX (YHKIUI B  MPOU3BEACHHE,
npeoOpa3oBaHUE MPOU3BENEHUS TPUTOHOMETPUUECKUX (YHKUUH B  CyMMYy.
[Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHbI€ TPUTOHOMETPUYECKUE (PYHKIIMH: aPKCUHYC, aPKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOUCTBA U T'PA®UKU

@ynknuu. O05acTh ONpeAesieHus U MHOXKECTBO 3HAYEHUH; rpapuk (PyHKIUH,
nocTpoeHue rpad@ukoB GyHKUINN, 3aJaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CaoiictBa (pyHKMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
nepuoAnYHOCTh. IIpomMexxyTkn Bo3pacTaHuss u  yObIBaHMs, HauOousblliee U
HauMEHbIlIee 3HaYCHUsI, TOUKH 3KcTpeMyma. ['paduyeckas unrepnperauus. [Ipumeps

(bYHKHHOHaJIBHBIX 3aBUCUMOCTEH B PCaJIbHBIX mponeccax u SIBJICHUAX.
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Apudmernueckue omnepanuu Haa QyHKuusMA. CroxHas (QyHKIUS (KOMIO3UIUSA).
Ilonsimue o nenpepvigHOCMU HYHKYUU.

OoOpatHble pynknun. Ooracme onpedenenus u 06IACMb 3HAYEHUU 0OPAMHOU
¢dyukyuu. I pagpux oopamnoti pyrkyuu.

CreneHHble, MOKa3aTeJbHbIE, JOrapuMuiecKue 1 TPUTOHOMETPUYECKHE
¢pynknuu. O0paTHble TPUrOHOMeTpHYECKHe PyHKIIUM

Omnpenenenus GyHKIUN, X CBOMCTBA U TPadUKH.

[IpeoOpazoBanus rpadukos. [TapamiensHbIi TIEpeHOC, CAMMETPHUS OTHOCUTEIIHHO
Oceil KOOpAMHAT W CHUMMETpPHUS OTHOCHUTEIIbHO Hayajga KOOpAWHAT, CUMMETPHS
OTHOCHUTEJBHO NPSIMOM Y = X, pacTsyKEHUE U CXKATUE BAOJb OCEW KOOPAMHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCUMOCTEM MEXKIYy IIEPEMEHHBIMM B pEaJbHBIX IpOLECCax W3
CMEXHbIX auctuiuinH. Omnpenenenue QyHkiuil. [loctpoenne m ureHue rpadukoB
bynkuumii. ViccnenoBanue gynkiuu. CBoiicTBa JIMHEHHOM, KBaJIpaTUYHON, KYCOYHO-
JUHENHOM W npoOHO InuHeWHOW ¢yHKiMA. HenpepsiBHBIE U MEPUOAHYECKHE
¢ynkuun. CBoiictBa W rpauKu CHHyCa, KOCHMHYCAa, TaHT€HCA W KOTAaHI'EHCA.
OOpartuble QyHKIMUM U uUx rpapuku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMH.
[IpeoOpazoBanust rpaduka ¢dyskiuu. [apmonudeckue konebanus. I[IpukiamHbie
3a/1a4H.

[Toka3aTenbHble, JOrapupMHUUECKHE, TPUTOHOMETPUYECKHE YypaBHEHUS U
HepageHcmeaa.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocaenoBareabHocT.  CnocoObl  3aaHMsg M CBOMCTBA  YHCJIOBBIX
nocnenoBareiabHocTell. [lonamue o npedene nociedosamenvnocmu. Cywecmeosanue
npeoena  MOHOMOHHOU  02paHuyeHHol nociredosamenviocmu. CyMMHpPOBaHHUE
nocnenoBareiabHocTell. beckoHeuHO yObIBaromias reoMeTpuyecKas MpoTrpeccust U ee
CyMMa.

IIpousBoanasi. [loHsATHEe O NPOM3BOIHON (YHKLUHUH, €€ TEOMETPUUYECKUA U
¢bu3nueckuil cmbici. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. ITpousBoanbie
CyMMBI, pa3HOCTH, ITPOU3BEAECHUS, YACTHBIE. [ [pOM3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
bynkuumii. [IpuMeHneHrne MpoOM3BOAHOW K HCCIEIOBAHUIO (PYHKIUN U TOCTPOECHUIO
rpaduKkoB. Ilpouzsoonvie 0opamHol GyHKYuU U KOMNOUYUU PYHKYUL.

IIprMepb! HCTIOJIB30BAHKS TPOU3BOIHON JJIsI HAXOXKACHUS HAUITYUIIEro PeIeHus
B MPUKIIAHBIX 337adax. BTopas mpou3BoaHAs, €€ T€OMETPUYECKUM U (PU3UISCKUN

cMmbIci. Haxoxaenue ckopocTy JJis mporiecca, 3a1aHHoro GopmMyIioi u rpadukom.
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IlepBooOpa3Hass u uHTerpaj. lIpuMeHeHHE ONpENEeNeHHOro HMHTErpana s
HaXO0XJICHUS TUIOIMIAAU KpUBOIMHEHHON Tpanenuu. Popmyna Herorona—JlelioHuna.
[Tpumepsl IpUMEHEHUSI UHTErpaia B (PU3UKE U T€OMETPUHU.

Ilpakmuueckue 3anamus

YucnoBasi MOCIENOBATENIbHOCTb, CIHOCOOBI €€ 3a/laHusl, BBIYUCIICHUS YJICHOB
nocnenoBarenbHocTd. Ilpenen mnocnemoBarenbHOCTH. beckoHeuHo —yObIBaromas
reoOMEeTPUYECKasi IPOTPECCHUS.

[Ipon3BoaHAas: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.

VYpaBHeHue kacatenpHOM B oOmem  Buge. llpaBuma u  Qopmynbl
muddepeHIMpoBaHysi,  TaOIMIa  MPOU3BOJAHBIX  JJIEMEHTAPHBIX  (YHKIIHIA.
HccnenoBanue (QyHKIMH C TMOMOINBIO TPOM3BOAHOW. Haxoxaenue HanOOJbIIETO,
HAaUMEHBIIIETO 3HAYEHUS M SKCTPEMANIbHBIX 3HAUCHUN (QYHKITUH.

Wuterpan u mnepBooOpaznas. Teopema Hprorona—IJleitOnuna. [Ipumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BETMYMH U IUIOLIaIeH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHsT W CHCTEeMBI YpaBHEeHHWil. PalMoHaNbHBIE, HppPALMOHAIBHEIE,
IIOKAa3aTeJIbHBIE U TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTD ypaBHEHHI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE MPUEMBI UX pelieHus (pa3ioKEeHUe Ha MHOXKHUTENN, BBEJICHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpad)uuecKuil METO).

HepaBencrBa.  PanvoHanbHBIE,  UPpALMOHAIBHBIE,  IOKA3aTEIbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnoab3oBanue ¢cBOMCTB U rpa@uKkoB GyHKUMHA NPH pelicHUU YPABHEHUH U
HepaBeHCTB. Merton wunHTepBanoB. M300paxkeHWe Ha KOOPAMHATHOM IUIOCKOCTH
MHO>KECTBA PELICHN YPaBHEHUI U HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuxknaonwvie 3a0auu

[IpumMeHeHne MaTeMaTnyeCcKUX METOA0B JIJISl PELICHMS COJIEPKATENIbHbBIX 3a1a4 U3
pa3IMyYHBIX 00JacTel HAyKu U MPAKTUKU.

WHuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYEHUM.

Ilpakmuueckue 3anamus

Kopnu ypaBHennii. PaHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.

OcHOBHBIE NIPHUEMBI PELIEHUS YPABHEHUH. PellieHne cuCTEM ypaBHEHHU.

Hcnonb3oBaHue CBOMCTB U TpaduKOB (PYHKUMH AJid PEHICHUs YpaBHEHUU U
HEPABEHCTB.
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KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN
JJIeMeHTbl KOMOUHATOPUKHU

OcCHOBHbIE TOHATUS KOMOMHATOPHKHU. 3aJaud Ha IMOJACYET YMCa Pa3MEIICHUH,
MEepPECTaHOBOK, coueTaHui. Pemenne 3amad Ha mepebop BapuanToB. dopmyra
ounoma Hpiorona. CBoiicTBa OWHOMHMHANBHBIX KOA(PGUIUEHTOB. TpPeyroiabHHUK
[Tackans.

DJIeMeHThI TEOPHHU BePOSITHOCTEi

CoObITHE, BEpPOATHOCTH COOBITHS, CJIOXKEHHE W YMHOXXEHHE BEPOATHOCTEH.
Ilonamue o Hezasucumocmu cobvimuii. J{uckpemnas ciyyaunas GelUdUHA, 3AKOH ee
pacnpedenenus. YHucnogvle xapakmepucmuxku OUCKPEMHOU CHYYAUHOU GeNUUUHDL.
Ilouamue o 3axone 6onbUUX YUCE.

JIeMeHTbl MATEMATHYECKOM CTATHCTUKH

[IpencraBnenrie JaHHbIX (TAaONMIBI, AWArpaMMbl, Tpapuku), eeHepalbHAsL
COBOKYNHOCMb, 8bl00PKA, cpedHee apupmemuueckoe, meouana. Ilonamue o 3adavax
Mamemamuyeckou CmamucmuKy.

Pewenue npakmuueckux 3adau ¢ npumenenuem 6epoamHOCHHbIX MEMooo0s.

Ilpakmuueckue 3anamus

Uctopust pa3BuTuss KOMOMHATOPUKHU, TEOPUHU BEPOSITHOCTEH M CTATUCTHUKH U UX
poJib B pa3aMYHBIX cdepax UYeIOBEUECKON KU3HenesTeabHOCTH. [IpaBuia
KOMOMHaTOpuku. PereHne KOMOWHATOpHBIX 3anad. PasmernieHusi, coueTaHus u
nepectaHoBkU. bunoMm HeroTrona u tpeyronsuuk [lackans. [IpuknaaHeie 3agayn.

Knaccrnueckoe omnpeneneHne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeMa O
CyMME€ BeposATHOCTeW. Brpruuciienue BepostHocted. [lpuknagaeie  3amadm.
[IpencraBiienre YuCIOBbIX AJaHHBIX. [[puKiIanHbie 3a1a4H.

I'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

B3auMHOe pacnonokeHue ABYX MNpsMbIX B TpocTpaHcTBe. [lapamienbHOCTb
NpsIMOU M TUIOCKOCTH. [lapamtensHOCTh TiockocTer. [lepnenauKyaapHOCTh TPAMOM
Y TUIOCKOCTH. lleprneHauKyJisip U HAKIIOHHAS. YTOJ MEXAY NPAMON M IJIOCKOCTBIO.
JIByrpaHHbiii yroia. YToJ MEXAYy IUIOCKOCTAMH. llepneHauKyasspHOCTH HOBYX

IJIOCKOCTEM.
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['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapalIeIbHBIN MepeHoc,
CUMMETPHUSI OTHOCUTEIIBHO IIOCKOCTH.

[TapannenbHOoe  MpoeKTHpoBaHUE. [l1owadb  OpMOCOHANLHOU  NPOEKYUlU.
N300pakeHne NpoCcTpaHCTBEHHBIX QUTYP.

MHOrorpaHHuKH

Bepmunel, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. MHuocoepannvle yanol.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

[Tpuzma. [lpsamast u naxnonnas npusma. IlpaBuinbHas npusMma. [lapamtenenunesn.
Ky6.

[Inpamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CumMetpuu B Ky0Oe, B apajiesienumese, B Ipu3Me U MupaMuIe.

Ceuenust Ky0a, IPU3MBI U TUPAMU/IBI.

[TpencraBieHne o NpaBUIIBHBIX MHOTOIpAaHHUKax (TeTpasape, KybOe, oKTa’ape,
JOJIEKa3pe U UKOCABPE).

Tena u MOBEPXHOCTH BpalleHUS

[umuaap ©u  KoHyc. YcedeHHbId KoHyc. (OCHOBaHME, BBICOTa, OOKOBas
IOBEPXHOCTh, 00pasyromas, pa3Beprka. OCeBblE CEUECHUS U CEUCHUs, NapajuieIbHbIC
OCHOBAHHIO.

[Tap u cdepa, ux ceuenus. KacarenbHas mocKocTb K cdepe.

HN3mepenus: B reomeTrpuu

O6bem u ero uzmepenue. MHTerpanbpHas popmMyina oobema.

@®opmynbl  o0beMa KyOa, TPSIMOYTOJBHOTO TMapajUieienurneaa, MPU3MBI,
muuHapa. dopmynel  oObema mnupamMuasl M KOHyca. DopMynbl  TUIOMIAAH
MOBEPXHOCTEH IWIMH Ipa U KoHyca. PopMyssl 00beMa 1mapa ¥ 1miomaau chepsl.

[Tono6ue Ten. OTHOIIEHUS TUIOIA /IeH TOBEPXHOCTEH U 00BEMOB TIOI0OHBIX TEJI.

KoopauHaTbl M BEKTOPHI

[IpsimoyrosibHast (AexkapToBa) cCUCTEMa KOOpPAMHAT B MpocTpaHcTBe. Dopmyia
paccTosTHUSL MEXAY JBYMsI TOUKaMu. Y paBHEHUS CPEPbI, NIOCKOCHU U NPAMOU.

Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA 4MCIO. Pa3noxkeHue BEKTOpa MO HAIPaBJICHUAM. YTOJ
MeXIy AByMsa BekropaMmu. [Ipoekuums Bexkropa Ha ocb. KoopaumHarsl BekTopa.

CkansipHoe IpOU3BEICHUE BEKTOPOB.
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Hcnonp30BaHME KOOPIWHAT M BEKTOPOB IIPU PEUIEHUH MATEMATHYECKUX U
MIPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipu3Hak B3aMMHOIO pACIOJOKEHUS TMPSAMBIX. YTOJI MEXKAY MPSMBIMH.
B3anmHoe pacnosiokeHue NpsAMBIX U IUIOCKocTel. Ilepnenaukynasip U HakJIOHHAas K
IUIOCKOCTU. YTOJI MEXAy TMpsAMOA M IUIOCKOCThIO. TeopeMbl O B3aMMHOM
PACIIOJIOKEHUH IPSIMOM M TUIOCKOCTH. Teopema 0 Tpex NepreHaIuKysapax.

[Ipu3HaKy ¥ CBOMCTBA MAPAJIIEIBHBIX U MIEPIIEHAUKYIAPHBIX INIOCKOCTEH.

PaccTostHue OT TOYKM 10 IJIOCKOCTH, OT HPSIMOM 10 IUIOCKOCTH, PAacCTOSTHUE
MEXAY  IUIOCKOCTAMH,  MEXKAY  CKPEHIMBAIOIIMMHUCS  NPSAMBIMU,  MEXKIY
MPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTRBE.

[TapamenbHOe TPOEKTUPOBAHME W €ro CBOWCTBA. Teopema o niaowaou
OPMO2OHANLHOU ~ NPOEKYuu  MHO20)20IbHUKA. B3anmHOe  pacmnosiokeHue
MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie BBl MHOTOTpaHHUKOB. VX wu3oOpaxkenus. CeueHus, pa3BEepTKU
MHOIOrpaHHHUKOB. Ilmomane noBepxHocTH. Buael cumMerpuii B HPOCTPAHCTBE.
CummeTpus Ten BpallleHHsl © MHOTOTpaHHUKOB. Berunciienue miomasaei 1 o00beMOB.

Bekropel. /[lelictBus ¢ BekTopamu. JlekaproBa cucremMa KOOpIHMHAT B
IIPOCTPAHCTBE.

VYpaBHEHUE OKPYKHOCTH, C(ephl, IUIOCKOCTU. PaccTosiHe MEXIy TOYKaAMH.
JlelicTBus ¢ BEKTOpaMH, 3aJaHHBIMH KoopAuHaTamu. CKaIApHOE IPOU3BENCHUE
BEKTOpPOB. BekTOpHOE ypaBHEHHE MPSIMOM M IUIOCKOCTH. VICronb30BaHME BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayOUTOPHBIX 3aHATHM CTYAEHTaM Hapsdy C pEIICHWEM 3a1ad Hu
BBITIOJTHEHNS MMPAKTUYECKUX 3aaHUN MOYKHO IPEIOKNATHh TEMBI UCCIEA0BATEIbCKUX
U pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEpPUM OTAEIbHBIX MEJKUX 3a7ad U
YIPOKHEHUH TIPEIJIararoTCcsl CIOKETHBIEC 3a/laHus, TPEeOYyIOIINe JUTUTEIbHON padoThHI B
paMKax OJHOM MaTeMaTUYeCKOW CHUTyalluh. OJTH TEeMbl MOTYT OBITh Kak
VH/IMBUIyaJIbHBIMU 33IaHUSAMU, TaK U TPYHIOBBIMU IS COBMECTHOTO BBIINOJIHEHUS
VCCIICIOBAHMS.
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Tembt pegpepamos (00k1a006), ucciedo6amebCKuUX RPOEKnos

HenpepriBabie 1po0u.

IIpuMeHeHne CI0KHBIX ITPOLIEHTOB B OKOHOMUYECKHUX pacyeTax.

[TapamienpHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHusl U UX IPUMEHEHNE B CTaTUCTHUKE.

BekTopHoe 3ajaHue NpsIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

CrnosxeHue rapMOHUYECKUX KOJIeOaHU.

['padmueckoe perieHne ypaBHEHU U HEPABEHCTB.

[IpaBunbpHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH. ®

KoHnueckue cedyeHus v ux NpUMEHEHHE B TEXHUKE.

[TonsTue nuddepeHumana u ero NpUIOKEHU.

CxeMbl IOBTOPHBIX UCIIBITAHUN bepHyium.

HccnenoBanne ypaBHEHNN U HEPABEHCTB € MAPAMETPOM.
Marematuka 0e3 popMyI1, ypaBHEHUN U HEPABEHCTB
['eometpust JloGaueBckoro
3aragku MupaMusl
["'eomerpuueckue (Hopmbl B UCKYCCTBE.

['pacdbl U X IPUMEHEHUE B apXUTEKTYPE.

33,[13‘11/1 MCXAHHYCCKOTI'O ITPOUCXOKACHMA. (FGOMeTpI/IH MacC, SKCTPCMAJIbHBIC

3a/1a4n)
Benukue oTKpbITUS (MATEMATHUKH)
KusHb 1 TBOpuecTBO JIoOaueBCKOTO
A.H. KonMoropoB — pa3HOCTOPOHHSSI JINYHOCTh XX B

Apxumes - BeTU4Yalimii IpeBHErPEUSCKU MaTeMaTHK, (U3UK U UHXKEHEP

Mup ¢paxranos
I'ennit XVIII Beka - JIeonapn Dumnep
['eoMeTpuueckue napagoKkchl

['eomerpuyeckue ¢urypsl B apxutekrype Oamen MockoBckoro Kpemiis
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3. TEMATUYECKOE IIJTAHUPOBAHHUE

[Ipun peanuzanuu conepkaHusi 0011€00pa30BaTEIbHON y4eOHON AMCIUILIMHbBI
«Marematuka» B mpenaenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOro oOIIero
oOpa3oBaHus C TOJNydeHHeM cpenHero obmiero  ooOpazoBanusi  ([IIIKPC)
MaKcHUMaJlbHas ydyeOHasl Harpy3ka oOydarommuxcsi coctaBisier — 429 dacoB, U3 HUX
aynutopHas (oOsi3aTenbHasi) Harpy3ka oOydaromMXxcs, BKIIOYas MPaKTUYECKHE
3aHgaTHd, — 285 JacoB

TEMATHUYECKUH IIJIAH pas npodeccun CIIO:
15.01.05 Capmuk (py4Hoii 1 YACTHYHO MEeXaHM3MPOBAHHOI HANJIABKH)

Bupa yueOHoi1 padoThI KoJsmn4yecTBo 4acos
Beenenne 4
Pa3BuTHE NOHATHS O YUCIE 12
Kopnu, crenean u jorapudMbl 30
[TpsiMbI€ ¥ TNTOCKOCTH B IPOCTPAHCTBE 24
KomOunHaropuka 16
KoopauHatel 1 BEKTOpBI 22
OCHOBBI TPUTOHOMETPUH 361
dynkimu 1 rpaguku 261
MHOrorpaHHHMKHU U KPYTJbIE TeJa 30
Hayana MmaTeMaTu4yeckoro aHaamnsa 30
WuTerpan u ero npuMeHeHne 18
DJIEMEHTBI TEOPUU BEPOATHOCTEN U MATEMAaTHYECKON 16
CTaTUCTHKHU

YpaBHEHUsI 1 HEPABEHCTBA 24
Hroro 288

Ilpomerccymounas ammecmauyus 6 ghopme IK3amena

! HM3MeHeHusI BHECEHBI pInIb | oOecrneueHus 3aKOHYEHHOCTH pasaciia 1o Kypcam.
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4. XAPAKTEPUCTHKA OCHOBHbBIX BU/I0B
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

Conep:kanue o0yuyeHust

XapakTepucTHKa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY/IEHTOB (Ha
YPOBHE Y4eOHBIX /IeiiCTBHI)

BBenenue

OsHakoMJIEHHE C POJIBI0O MaTeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE,
UH(POPMALIMOHHBIX TEXHOJOTHSIX M TPAKTHUYECKOW JEATETBHOCTH.
OsHakoMJIEHHE C LESIMH M 3aJa4aMd HM3YYCHUS MaTeMaTUKU IpU
ocBoernu npodeccuii CI10

AJITEBPA

Pa3BuTHne NOHATHS O
yucJjiae

Beimonnenne apudMeTHuecKux JACUCTBUI HAA YUCIAMH, COYeTas
YCTHBIE Y IUCbMEHHBIE IPUEMBI.

Haxoxnenne npuUOMIDKEHHBIX 3HAYEHUH BEIMYMH W TOTPEIIHOCTEH
BbIUUCIICHUH (a0COMIOTHOW M OTHOCUTEIBHOH); CPaBHEHUE YHCIIOBBIX
BBIPAKCHU.

Haxoxxnenue ommOok B npeoOpa3oBaHUSAX U BBIUYUCICHHUSIX (OTHOCUTCS
KO BCEM IYHKTaM IIPOrpPaMMbl)

KopHu, crenenu,
Jorapu@mbl

O3HaKOMJIEHHE C MTOHATHEM KOPHS N-i CTENEHH, CBOMCTBAMU PaJHKaJIOB
Y IIPaBUJIaMHU CPABHEHUS KOPHEH.

@opMynMpOBaHKE ONPEACIICHHUS KOPHS U CBOMCTB KOpHEW. Brruncinenue
U CpaBHEHHE KOpDHEH, BBIIOJIHEHUE NPUKUIKM 3HAYEHUS KOPHI.
[IpeoOpa3oBaHre 4MCIOBBIX U OYKBEHHBIX BBIPRKEHUN, COJEpIKAIIMX
pasuKabl.

Beimonnenne pacderoB 1o  QopMmysiaM, COIAEpKAIIUM  PaTUKaIbI,
OCYILECTBIISAS1 HEOOXOIUMBIE MTOACTAHOBKH U IPeoOpa3oBaHMsL.
OnpeneneHre paBHOCUIBHOCTU BBIPRXKEHUHM C paiukanaMmu. Pemienne
MPPALMOHAIBHBIX YPABHEHUM.

O3HaKOMJICHHE C TOHATHEM CTETNEHU C JEMCTBUTEIBHBIM ITOKA3aTEIIEM.
HaxoxneHre 3HaueHH cTeneHu, UCI0JIb3ys ITPH HE0OXOIMMOCTH
UHCTPYMEHTAJIbHBIE CPELICTBA.

3anucbiBaHUE KOpHSA N-H CTeneHu B BUAE CTENEHH C JIPOOHBIM
MoKazarenaeM U Hao0OopOoT.

@opMynMpOBaHHE CBOMCTB CTENIEHEW. BpruncieHne creneHen ¢
palMOHAIBHBIM  IIOKA3aTeleM, BBIIOJIHCHUE IPUKUIKU 3HAYEHUS
CTEIEHU, CPAaBHEHUE CTEIICHEM.

[TpeoOpa3oBaHue YUCIOBBIX W OYyKBEHHBIX BBIPQXKEHUH, COJEpIKalluX
CTEIIEHU, IPUMEHSS CBOMCTBA. PeleHne mokasaTenbHbIX ypaBHEHU.
O3HakOMJIEHHE C NPUMEHEHHEM KOPHEW M CTENEHEW IPU BBIYMCIICHUU
CPEelIHMX, [IE€JICHUM OTpe3Kka B «30J0TOM CeYeHHW». PeieHue
IIPUKJIAIHBIX 337]a4 Ha CJIO’KHBIE MPOLICHTHI

IIpeodpasoBanue
ajnredOpanyecKkux
BbIPaKEeHHU I

Breimonnenne mnpeoOpazoBaHUil BBIpKEHUH, NpuUMeHeHue (opmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JJorapru(hMOB.
Onpenenenne 00JacTH  JOMYCTHUMBIX 3HAYEHUW JIOTapU(MUUECKOTO
BbIpaxxeHus. Penienue norapu)Muueckux ypaBHEHU N

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC TOHATHUSA

‘ I/IsyquI/Ie paavaHHOro MeToga M3MCPCHUA YIJIOB BpalllCHUA U X CBA3U
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¢ rpagycHoil Mepoil. M3o0paxxeHne yriioB BpallleHUs Ha OKPY>KHOCTH,
COOTHECCHME BEJIMYMHBI YIJIA C €70 PACIIOJIOKEHUEM.

®opmynupoBaHHE OMNpPEENCHUH TPUTOHOMETPHUUECKUX (QYHKUIUN st
YIJIOB IIOBOPOTAa M OCTPBIX YIJIOB INPSMOYT'OJBHOIO TPEYTOJIBHHKA W
00BsICHEHUE UX B3aUMOCBSI3H

OcHoBHBIE [IpuMeHEeHHE  OCHOBHBIX  TPUTOHOMETPUYECKHUX  TOXKIECCTB  JIA
TPUTOHOMeTPUYECKHEe | BBIUUCICHHUS 3HAYCHUN TPUTOHOMETPUYECKUX (YHKIMHA MO OAHON U3
TOKAECTBA HUX
IIpeodpa3oBanus H3ydeHne OCHOBHBIX (OPMYJ TPUTOHOMETPUHU: (HOPMYJIBI CIIOKEHUS,
NpOoCTEeHINX yZABOCHHUS, IIPpeoOpa3oBaHUsl CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMH B
TPUTOHOMETPUYECKUX | IPOU3BEACHUE M IIPOU3BEACHHUA B CyMMY U IPUMEHEHHE IIpU
BBIPaKeHU I BBIUMCICHUM  3HAYEHUS  TPUTOHOMETPUYECKOTO  BBIPAKEHUA U
YIPOIIEHHUS €rO.
O3HakOMJICHHME CO CBOMCTBAMM CHUMMETPUU TOYEK Ha CIUHUYHOU
OKPY>KHOCTHU M MPUMEHEHHE UX JUIs BBIBOAA (hOPMYJI IPUBEICHUS
IIpocreiimme Pemenue mo ¢opMmynam ¥ TPUTOHOMETPUUYECKOMY KPYTy MPOCTEHIITHX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUYECKUX YPaBHEHUM.
YPABHEHHSA U [TpumeHeHune oOIIMX METOJOB pELICHUs YpaBHEHUH (TIpUBEIEHHE K
Hepaseencmea JUHEHHOMY, KBaJIpaTHOMY, METOJ] Pa3I0KEHUSI HA MHOKUTEIH, 3aMEHBI
HEPEMEHHOI) IPU PEeLIeHNH TPUTOHOMETPUUECKUX YPAaBHEHUH.
YMenue OTMEYaTh Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB
Apkcunyc, O3HaKOMJICHHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKHUX (DYHKIIUH.
APKKOCHHYC, N3ydyeHue onpenesneHnii apkCUHyca, apKKOCHHYCa, apKTaHI€HCa YUCIIa,

APKTAHI'CHC YHCJIAa

dbopmynupoBaHue HX, HM300paKE€HHWE HA EIUHUYHOM OKPY>KHOCTH,
MPUMEHEHUE IIPU PEIICHUU YPaBHEHHMA

®YHKINU, UX CBOUCTBA U TPA®UKH

®yukuun. [lonsarue o
HeNnpepLIBHOCTH
GyHkumnu

O3HakOMJICHHE C IOHSATHEM IEPEMEHHOW, IMpUMEpamMH 3aBUCUMOCTEN
MEXly IIEpEMEHHBIMHU.

O3HakoMJIeHHE C MOHATHEM rpaduka, onpeaeseHUue NPUHAIIEKHOCTU
Touku rpaduky ¢ynkiuu. OnpexneneHue mno ¢opmyse MpocTeiiei
3aBHCUMOCTH, BHJa ee rpaduka. Beipaxkenue no d¢opmyne omHoH
IIEPEMEHHOM uepe3 Ipyrue.

O3zHakoMJIeHHE ¢ onpeziesieHneM QyHKIUH, (GopMyIUpOBaHHUE €TO.
HaxosxaeHue 00s1acTy onpesieeHus 1 006JacTy 3HaueHU QyHKIMu

CpoiicTBa QyHKIHM.
I'paduyeckas
HHTepIperanus.
Ipumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX Mpoueccax u
ABJICHUAX

O3HakoMJieHHE C TpUMepaMu (QPYHKIMOHAIbHBIX 3aBUCHUMOCTEH B
pEAIbHBIX IIPOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIEeHHME C JIOKa3aTEeJIbHBIMH  PAcCy)KJIEHUSIMH  HEKOTOPBIX
CBOWCTB JHMHEHHOW W  KBaApaTW4YHOM  (GYHKUMH, TpoBeIeHUE
WCCJICIOBAHUS JIMHEHHOM, KYyCOYHO-JIMHEHHOW, IpOOHO-IMHEHHOU W
KBaJpaTUUYHOM (yHKIMH, mocTpoeHue ux rpadukos. Iloctpoenue u
yreHue rpaduxos pynkuuii. Mccnenopanue GyHKInu.

CocrapneHue BU10B GYHKIUHN 110 JaHHOMY YCIIOBHIO, PELICHHE 337a4 Ha
DKCTPEMYM.

Brinonuenue npeodpazoBanuil rpaduka GyHKIMK

OOpatHble pyHKIIUM

Wzyuenmne nousamus obpammuot Gyukyuu, ONpENCICHNE BUIA H
nocmpoerue 2paguxka oopamuol QyHKYUU, HAXoxiCcOeHue ee obdracmu
onpedenenusi u obnacmu snadvenui. [IpuMeHeHre cBoicTB GyHKIMI pu
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UCCJIEIOBAaHUN YPABHEHHUHN M PELICHUH 337134 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CII0KHOU (DYHKIMU

Crenennbie, Brruucnenue 3naueHuit GyHKIMHA 110 3HAYEHUIO apTyMEHTA.
NoKa3aTeJbHbIe, OnpezneneHue MOJOKEHUS TOYKH Ha rpaduke MO ee KOOpIMHATaM H
JorapupMuyecKkue ¥ | HAOOOPOT.
TpuroHoMmerpuyeckue | Vcronp3oBaHue CBOWCTB (YHKUWH 1Js1 CpaBHEHUSI 3HAYCHUH CTENEHEH
(pyHKIMH. U JIorapu(MoB.
Oo0partHble [TocTpoeHne rpaIKOB CTETIEHHBIX U JOrapUPMHUUIECKIX (PYHKINH.
TpUroHoMeTpuuyeckue | PemieHne 1moka3aTenbHbIX U JIOTApU(PMHUUECKUX  YPaBHEHUH W
(pyHKIMH HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.
O3HakoMJIEHHE C MOHSATHEM HENPEPHIBHOW MEpPUOAMYECKON (DyHKIUH,
dopMynaHpoBaHHE CBONCTB CHHyca W KOCHHYCA, IIOCTPOEHHE UX
rpaduKoB.
O3HakoMJICHHE C TOHSATHEM TapMOHHUYECKHX KOJIEOaHWW M MpUMepamMu
rapMOHUYECKUX KOJEOaHUIl JUIsl ONMCaHUs IPOLECCOB B (U3MKE U
JOpyTuX 00JacTAX 3HAHUS.
O3HakoMJIeHHE C TOHSATHEM pa3pbIBHOM MEpHOIUYecKoil (yHKIUH,
(dopMyJIMpOBaHME CBOICTB TaHI€HCAa W KOTAHI'€HCA, MOCTPOEHUE HX
rpaduKoB.
[lpumenenne  CcBOMCTB  (YHKIOMA i1 CpaBHEHMS  3HAYCHHH
TPUTOHOMETPUUYECKUX  (YHKUMH, pEIIeHUs TPUTOHOMETPUYECKUX
YPaBHEHUM.
Ilocmpoenue epaguxos obpamuvix mpucoHomempuyeckux QYHKYuu u
onpeoenieHue no 2papurKam ux ceoUcms.
Beinonsnenue npeobpa3zoBaHus rpaguKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
ITocaenoBareqbHocTH | O3HAKOMJIEHME C  TOHATHEM  YUCJIOBOM  IOCJEIOBATEIIBHOCTH,

crocobamu ee 3aJaHus, BBIYUMCICHUAMU €€ YJICHOB.
Osnaxomienue ¢ nouamuem npedeﬂa nocne008amenbHoCmi.
O3HaKOMJICHHE C BBEIYUCIICHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO paaa

Ha TpUMepe  BBIUUCIEHUS CyMMBbl OECKOHEYHO  YyObIBarouien
T€OMETPUUYECKON MPOTPECCUMN.
Pemenne 3amau Ha mnpuMeHeHHe GOPMYJIBl CyMMBbl OECKOHEYHO

yOBbIBaIOIIEH r€OMETPUUECKON IPOrPEeCcCUu

IIpousBoanas u ee
IpUMEHEeHue

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOMN.

Nzydyenue u popmyarpoBaHUE €€ MEXAaHMYECKOIO0 U F€OMETPHUYECKOI0o
CMBICJIA, U3YYEHHUE AJITOPUTMa BBIYMCIICHMS MTPOU3BOJHON Ha NpUMEpE
BBIYHCIICHUs] MTHOBEHHOMW CKOPOCTH U YIJOBOro Kod(duiiueHra
KacaTeJIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue mpaBua U QepeHIpoBaHUs, TaOMUIBl MPOU3BOIHBIX
AIIEeMEHTapHbIX (YHKUUH, TNpUMeHeHue i auddepeHuupoBaHus
(bYHKIMH, COCTaBIeHUS ypaBHEHUS KacaTeIbHOM.

W3ydyeHnue TeopeM O CBSI3U CBOMCTB (YHKUMH U IPOU3BOJHOM,
(bopMyIHpOBKaA HX.

[IpoBeneHne ¢ TMOMOIIBIO TPOU3BOJHONW HCCIEAOBaHUSA (QYHKIHUH,
3aJ]aHHOM (hopMyITOH.

YcraHoBlieHHE CBA3M  CBOMCTB (YHKIMM M TPOU3BOJHOW MO HX
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rpapukam.
[lpumeneHne NPOW3BOMHOM JUIA pEIICHWS 337a4 Ha HaXOXKIACHHS
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUCHHSI M HA HAX0XKJICHHE IKCTpEMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakoMJIEHHE C IOHATHEM MHTErpasia ¥ nepBooOpasHoM.

W3yyeHne mnpaBwiia BBIYMCIEHHS NEPBOOOpPa3HON U TEOpEMBI
Herorona— JleiiOuuma.

Pemienne 3amay Ha CBSA3b MEPBOOOPA3HOM M €€ MPOU3BOAHOM,
BBbIUHMCIICHHE [IEPBOOOPA3HOM 1 JaHHOU (QyHKIMH.

Pemenune 3amau Ha DOpUMEHEHUE MHTErpajga JUlsl BBIYMCIICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS U CHCTEMbI
YPaBHeHU
HepaBencrBa u
CHCTEMbI HEPABEHCTB ¢
ABYMS NlepeMeHHbIMU

O3HakoMJIEHHE C TPOCTEHIIIMMU CBEICHUSMH O KOPHSX alredpandecKux
YPaBHEHHM, TIOHATUSAMH MCCIENOBAHUS YPaBHEHUHM M CHUCTEM
YPaBHEHUM.

W3y4yeHne TEOpUM PaBHOCHIBHOCTU YPAaBHEHUM M €€ IPUMCHEHHS.
[ToBTOpEHME 3amucH pelIeHUs CTaHIAPTHBIX YpPaBHEHUM, IPUEMOB
npeoOpa3oBaHUsl  ypaBHEHMI JUIsi  CBEAEGHUS K  CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panMOHAIBHBIX, HPPALMOHAIBHBIX, II0KAa3aTE€IbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHue CBOUCTB M rpadukoB (YHKIMHA [UId  peLIeHHs
ypaBHeHUM. [ToBTOpeHrE OCHOBHBIX TPUEMOB PEILIEHUSI CUCTEM.
Pemenue ypaBHEHMI ¢ IpUMEHEHHEM BCEX NPHEMOB (pa3ioKeHUs Ha
MHOJKUTEIH,  BBEJEHUS  HOBBIX  HEU3BECTHBIX,  IOJCTaHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cuctem ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakomiieHHMEe C OOIIMMHU BOIPOCAMHU pPELICHHs HEPaBEHCTB M
UCMOJb30BaHUE CBOMCTB M TrpadukoB (yHKIMH M[pH  peleHuu
HEPaBEHCTB.

Pemennie HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX
CHoco0O0B.

[IpuMeHeHne MaTEMaTUUECKUX METOOB JUIsl PELIEHMSI COAECPKATEIbHBIX
3aJa4 U3 pa3InYHbIX o0acTel HayKu U NpakTuku. IHTepnpeTupoBanue
PE3YJIBTATOB C YYETOM PEaJIbHBIX OTPaHUYECHUN

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTHKHA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

W3ydyenue npaBuiia KOMOWHATOPUKM U TNPUMEHEHHE IPH pEIIeHUU
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOpPHBIX 3a/lad METOJOM Iepedopa M N0 MPaBUITY
YMHOXKCHHUS.

O3HakoMJIeHME C TIOHATUAMHM KOMOWHATOPUKH:  pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (HYOpMYJIaMH Il UX BBIYUCICHHUS.
OObsicHeHHe U TpuUMeHeHue (GopMyJ AJis BBIUKCICHHS pa3MELIeHHH,
[IEPECTAaHOBOK U COYETAaHUM IIPU PELICHUH 3a/1a4.

Oznakomienue ¢ 6uHoMoM HbtoToHa u TpeyronbHukom [ackars.
Pemenne mpaxkThyeckux 3anad C MCIOJB30BAHUEM IOHATUH U IPABUII
KOMOHHATOPUKH

DJIeMeHTBI TeOpHHu
BEpPOSITHOCTEI

M3ydyeHne KIacCHMUYECKOTO ONpPENENIEHHsS  BEPOSTHOCTH, CBOMWCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
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PaccmoTpenue npumepoB BBIYMCIIEHUS] BeposiTHOCTeW. Pemenue 3amau
Ha BBIYMCIICHUE BEPOATHOCTEH COOBITUI

Ilpeacrasiienue
JAAHHBIX (Ta0JIHLBI,
AUATPaAMMBI, TpauKu)

O3HakOMJIEHME C MPEJICTaBICHUEM 4YMCIOBBIX JaHHBIX M HX
XapaKTEPUCTUKAMH.

Pemienne mnpakTtudeckux 3aaad Ha OOpabOTKY YHMCIIOBBIX JaHHBIX,
BBIYHCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsiMbie U IJIOCKOCTH
B MPOCTPAHCTBE

@opMynMpoOBKa U IPUBEACHUE JI0KA3aTEIbCTB INPU3HAKOB B3aUMHOIO
pacnosokeHus NPAMBIX U INIOCKOCTeH. Pacnio3HaBaHue Ha yeprexax U
MOJEJIAX PA3IMYHBIX CJIy4aeB B3aUMHOIO PACIOJOKEHUS MNPAMBIX H
IUIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CY>KIICHUM.

IIpuMeHeHHEe TIPpU3HAKOB M CBOMCTB pACIIOJIOKECHUS IMPSAMBIX H
IUIOCKOCTEH MPU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX M KOHCTPYMPOBAaHHME Ha MOJEIIX
NEPIEHIUKYJISIPOB M HAKJIOHHBIX K  IUIOCKOCTH,  IPSMBIX,
DopMyJIMPOBAHUE OMNPEICICHUM, TPU3HAKOB U CBOMCTB IMapajuIebHbIX
Y IIEPIIEHINKYJIIPHBIX IUIOCKOCTEH, IBYITPAHHBIX U JINHEHHBIX YIJIOB.
BeIllonHEHHE TIOCTPOEHUs YIVIOB MEXAY MpsAMBIMH, IPAMOHM H
IUIOCKOCTBIO, MEXy IUIOCKOCTSIMHU IIO ONHCAaHUIO U PACIO3HABAaHHUE MX
Ha MOJCIIAX.

NapaJUIEIbHBIX IUIOCKOCTEH, YIJIOB MEXKIY HPSMOW U IUIOCKOCTBIO U
000CHOBAaHHE TOCTPOCHHUS.

Pemenne 3amady  Ha  BBIUMCICHHE T'€OMETPUUYECKHUX  BEJIMYMH.
OnucelBaHME pacCTOSHUSA OT TOYKM JO IJIOCKOCTH, OT HpPSIMOM [0
IUIOCKOCTH, MEXIy IUIOCKOCTSIMHM, MEXIy CKPEIIHUBAIOIHUMUCS
HPSMBIMH, MEKIY TIPOU3BOJIBHBIME (PUTYpaMU B IIPOCTPAHCTBE.
@OopMyIUpPOBaHUE M JOKAa3bIBAHME OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CylIeCTBOBaHUs, CBOMCTBA).

N300pakeHre Ha dYepTekax U MOJENAX PACCTOSHUS M OOOCHOBaHHE
cBOMX cCyxaeHui. OrmpeseneHre ¢ BbIYHUCICHUE pACCTOSHUN B
npoctpaHcTBe. [IpumeHenue ¢opMya M TeopeM MJIaHUMETPUU JUIS
peuieHus 3aay.

O3HaKOMJICHHE C TOHATHUEM [APAJUIENBHOIO IPOEKTUPOBAHUS U €O
cBolicTBaMu. Dopmynuposarue meopemvl O NIOWAOU OPMO2OHATbHOU
npoeKyuU MHO20Y201bHUKA.

[TpumeHeHue Teopuu 1151 000CHOBAaHUS IOCTPOECHUM U BHIYMCICHUH.
ApryMEHTUpOBAaHUE CBOMX CYKJIEHUH O B3aHUMHOM DAacCIOJIOKECHUH
IIPOCTPAHCTBEHHBIX (DUTYP

MHuororpaHHuKu

Onucanne M XapakTEpPUCTUKA pa3IMYHBIX BHJIOB MHOTOTPAHHMKOB,
IIEPEUYHCIICHAE UX DJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOTPAaHHUKOB M  BBIMOJHEHHE IOCTPOEHUS Ha
N300paXeHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

BblunciieHne JUMHEHHBIX JJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBAHNE CBOUX CYKIACHUM.
XapakTepucruka u n300pakeHue CeueHus, passepmku
MHO202PAHHUKOG, BBIYACICHUE TUIOIACH IIOBEPXHOCTEH.

[Toctpoenne mpocreiimux ceyeHWid KyOa, MPU3MBI, HUPAMUJIBIL.
[TpumeHneHue (HakToOB U CBeIEHUN U3 IUIAHUMETPHH.
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O3HakomJIeHME C  BHJAAaMH  CHMMETPHUH B  MPOCTPAHCTBE,
dbopMylIMpoBaHHE  ONpEAENCHU W  CBOWMCTB.  XapaKTePUCTHKA
CUMMETPHUH TEJ BPALLEHNUS] © MHOTOTPAaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3a1a4.

Hcnonp3oBaHne NpUOOpPETEHHBIX 3HAHMM [JIs  HCCIEAOBaHUSA U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N306paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJHEHHE PUCYHKOB IO
YCJIOBMSIM 3334

Teqa M TMNOBEPXHOCTH
BpaleHust

O3HakoMjieHHME C BUJAAMHM TeN BpalleHus, (HOpMyIHpOBaHHE HX
ONPEAEIIEHUN U CBOMCTB.

@opMyIHpPOBAHUE TEOPEM O CEYEHHUU IIapa IJIOCKOCThIO U IUIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTuka W H300pa)keHHe Tell BpAaLeHHUs, UX pPa3BEPTKH,
CEYEHHUS.

Pemenne 3amay  Ha DNOCTpPOEHUME CEUYEHUM, BBIUMCICHUE JUIMH,
paccrossHMM,  yrioB, Iuowmane. IlpoBemeHwe — qOKa3aTEIbHBIX
pacCyXJIeHUM MpHU PELICHUH 3a4au.

IIppuMeHeHre CBOWCTB CHMMETPUM IPH pEUICHUMM 3aJad Ha Tela
BpallleH!s1, KOMOMHAIINIO TEl.

N300paxeHre OCHOBHBIX KPYTJBIX TEl M BBIIOJHEHUE PUCYHKA IO
YCJIOBHIO 33J1a41

HN3mepenus B
reoMeTpuH

O3HakoMJIEeHHE C MOHATUSMM IUIOIIAJM W 00beMa, akcuoMaMu u
CBOMCTBaMH.

Pemenue 3agauy Ha BblYUMCIEHHE IUIOIIAJEH IJIOCKUX ¢uryp c¢
IPUMEHEHUEM COOTBETCTBYIOLIMX (GOPMYII U (PaKTOB U3 IUIAHUMETPHH.
W3ydyeHue TeopeM O BBIUMCIEHUM OOBEMOB MPOCTPAHCTBEHHBIX TEN,
peleHue 3ajay Ha IpuMeHeHne (GopMyJl BHIYHUCIEHUS 00bEMOB.
Wzyyenue ¢Gopmyn Uil  BBIYMCICHHUS IUIOLIAAEH IOBEpXHOCTEH
MHOT'OI'PAHHUKOB U T€J BPALLEHHUS.

O3HaKoOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIA U TOBEPXHOCTH CEpHI.
Pemenne  3amay  Ha  BBIUMCIEHUE  IIIOINAJAEH  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Koopannartsl )
BEKTOPBI

O3HakoMJIEHHE C NIOHATHEM BeKTOpa. M3ydeHne nekapToBOW CHUCTEMBI
KOOPJMHAT B NPOCTPAHCTBE, NOCTPOEHUE M0 33JaHHBIM KOOpJIMHATaM
TOYEK U IUIOCKOCTEH, HaX0KA€HNE KOOPAUHAT TOYEK.

Haxoxnenne  ypaBHEHHH  OKPYXKHOCTH,  CQepbl,  IUIOCKOCTH.
Boluncrnenue paccTosHUN MEKIY TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUII PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOXKICHHUS KOOPAUHAT BEKTOPA
B IIPOCTPAaHCTBE, MPABWJI JEHUCTBHM C BEKTOpPaMH, 3aJaHHBIMU
KOOpJAMHATAMM.

[IpuMeHeHne TeopHuy NpY PEIICHUH 3a7a49 Ha JEHCTBUS C BEKTOPAMH.
N3yuyeHune cKaIpHOTO NMPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHHUS
IpsAMON M IUIOCKOCTH. [IprMeHeHne Teopuu NHpH pEemeHuH 3a7ad Ha
JIEHCTBUS C BEKTOpaMH, KOOPAUHATHBIM METOJ, IPUMEHEHUE BEKTOPOB
JUIS1 BBIYACIICHUS BEJINYUH YTJIOB U PACCTOSHUM.

O3HaKOMJIEHHE C I0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM
PAacIoJIOKEHUH IPSIMBIX U INIOCKOCTEN € NCIIOJIb30BAHUEM BEKTOPOB
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5. YYEBHO-METO/JINYECKOE
N MATEPHUAJIBHO-TEXHHYECKOE OBECIIEYEHHUE
IMPOI'PAMMBI YYEBHOM JUCHUAIIJINHBI
«MATEMATUKA»

OcBoeHue nporpaMMmbl y4eOHOW JUCHMIUIMHBI «Matematukas» NpOXOAUT B

y4eOHOM KaOHMHETe, B KOTOPOM MMeeTcs CBOOOIHBIN aocTyn B MHTEpHET BO BpeMs
y4e0HOT0 3aHATHS U IEPUOJ BHEYUEOHOU NEATENbHOCTH.
[lomemenne KaOnHeTa YAOBJIETBOPSIET TpeOOBAHUIM CanurapHo-
AMUAEMHUOJIOTHYECKUX MpaBuil 1 HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHo
TUTIOBBIM O0OpPYZOBaHHEM, YKa3aHHbIM B HACTOAIIUX TPeOOBAaHUSX, B TOM YHUCIE
CTHEIMATU3UPOBAHHON YyueOHON MeOenbi0 U CpeACTBaMU OOyuYeHUSs, TOCTATOYHBIMU
JUIsl BBINOJHEHUST TpeOOBaHMI K YPOBHIO MOAroToBKH oOywarommuxcs (ITucemo
MunucrepctBa oOpa3zoBanuss U Hayku P® ot 24.11.2011 Ne MJI-1552/03 «O06
OCHAIIIEHUU 00111€00pa30BaTEIbHBIX YUPEKICHUN YIEOHBIM U y4eOHO-1a00paTOPHBIM
000pyIOBaHUEM ).

B kaOunete nmeercs MyJIbTUMEAMMHOE 00OpYJIOBaHHUE, MOCPEACTBOM KOTOPOTO
y4aCTHUKA 00pa30oBaTEeIbHOTO IpoIlecca MOTYT MPOCMAaTpuUBaTh BU3YalIbHYIO
uHbOpMaIlMI0O N0 MaTeMaTHKE, CO37aBaTh IPE3CHTAIMH, BUIEOMATEpHalbl, HNHBIC
JOKYMEHTBI.

B coctaB y4eOHO-METOAMYECKOTO M MAaTE€pUaAIbHO-TEXHUYECKOTO 00€CIeUeHMsI
porpamMmsbl y4eOHON AUCIUIUIMHBI «MaTemMaThKa» BXOJISAT:

e MHOro(p)yHKIHOHAIbHBIA KOMIUIEKC MPENOAaBaTENS;

® HarsIHble MOCOOUs (KOMIUIEKTHI Y4eOHBIX TaOJuI], IJIAKaTOB, MOPTPETOB

BBIJIAIOIIMXCS YUEHBIX-MAaTEMaTHKOB U JIp.);

¢ HHPOPMALMOHHO-KOMMYHHUKATUBHbBIE CPE/ICTBA;

® HKPAHHO-3BYKOBBIE ITOCOOUS;

® KOMIUIEKT TEXHHYECKOW JOKYMEHTAI[MH, B TOM 4YHCIIE IAcIopTa Ha CPEICTBa

o0yueHus, THCTPYKIIMH 10 UX UCTOJIb30BAaHUIO U TEXHUKE O€30M1aCHOCTH;

e OuOMMOTEUHBIN (HOH/I.

B 6ubnuoTteunblii (GOHI BXOIAT YUYECOHUKH, YU4EOHO-METOIUYECKUE KOMIUICKTHI
(VYMK), of0ecneunBaromue OCBOEHHE Y4Ue€OHOM IUCHUIUIMHBI «MaTeMaTtukay,
PEKOMEHIOBAaHHBIC WJIM JOMYIICHHBIC JJII HMCIOJIL30BaHUS B TMPOQECCHOHATBHBIX
o0pa30oBaTeIbHBIX OPTAHM3AIUAX, PEATH3YIONIMX O0pa30BaTEIbHYIO MPOTPAMMy
cpeadero o6miero oOpaszoBanusi B mpeaenax ocBoeHuss OIIOII CIIO na 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

B mporecce ocBoeHHMS TporpaMMmbl  YYeOHOH IJUCIUIUTMHBI «MaTemMaThuka»
CTYJIEHTHI TIOJIy4atOT BO3MOXKHOCTh JOCTYIA K JICKTPOHHBIM y4e€OHBIM MaTepHaliaM
0 MaTeMaTUKe, UMEIOIIMUMCS B CBOOOTHOM Jl0cTyTIe B ceTu HTepHET (3JIeKTPOHHBIM

KHUTaM, IpaKTUKyMaM, Tectam, matepuainam EI'D u ap.).
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6. HCIIOJIB3YEMAS IUTEPATYPA
s cTyieHTOB

Anumos L. A. u Op. MatemaTuka: anredpa U Hayajga MaTeMaTHUYECKOTO aHau3a,
reoMeTpusi. Airedpa U Hayajga MaTeMaTUYECKOro aHanu3a (0a30BbIi U yri1yOJIeHHBIN
ypoBHH).10—11 xmaccer. — M., 2018,

Amanacsn JI. C., Bymy3ose B. @., Kadomyes C. b. u op. Matematuka: anredpa u
Havajla MareMaTudeckoro ananmusa. [‘eomerpus. ['eomerpusi (0a30BbId
yriyonennsit yposau). 10—11 kimaceer. — M., 2018.

bawmarxoe M. M. Matematuka: yuyeOHHK JUIS CTYJ. YUPEKICHHH cperl. mpod.
oOpazoBanus. —M., 2018.

bawmarxoe M. U. Marematuka. COOpHUK 3a/a4 MpO(UILHONW HANpaBICHHOCTH:
yue6. [locoOue 11 cTya. yupexaenuit cpea. npod. oopazoBanus. — M., 2014.

bawmaxos M. U. Matematuka. 3agaunuk: y4e0. mocodue st CTyA. YIpEKISHUN
cpen. npod. oobpazoBanus. — M., 2018.

bawmaxos M. . MatemaTtuka. I1€KTPOHHBIN y4e0.-METO. KOMILJIEKC JJI CTY/I.
yupexaeHuit cpel. npod. oopazosanus. — M., 2018.

bawmaxos M. . MatemaTuka (6a30BbIil ypoBeHs). 10 kimacc. — M., 2018.

bawmaxos M. F. MatemaTuka (6a30BbIi ypoBeHs). 11 kmacc. — M., 2018.

bawmaxos M. H. Anrebpa v Havania aHanuza, reometpus. 10 kimace. — M., 2017.

bawmarkose M. H. Matematuka (6a30Bbiii ypoBeHb). 10 kiacc. COOpHUK 3ajau:
y4e0. mocobue. — M., 2017.

bawmarxos M. W. Matematuka (6a30Bbiii ypoBeHb). 11 kiacc. COOpHUK 3a7ad:
y4e0. mocobue. — M., 2017.

I'ycee B. A., I'pucopves C. I'., Usoneuna C. B. Marematuka st mpodeccuii u
CHEIUATBHOCTEH  COIMAIIbHO-DKOHOMHYECKOTO MpoQuiist: y4eOHUK JUIsl  CTY/I.
yupexaeHuit cpe. npod. oopazosanus. — M., 2017,

Konseun FOM., Tkaueea M. B, ®@eoeposa H. E. u op. Matematuka: anredpa u
Hayajia MaTEeMaTHYECKOTO aHaiu3a. Anredpa W Hadajla MaTeMaTHYECKOrO aHaiu3a
(6azoBbiii M yrayosenHslit ypoau). 10 kmace / mox pea. A. b. Xuxuenko. — M.,
2018.

Konseun FO.M., Tkauesa M. B., @edeposa H. E. u op. Matemartuka: ajiredpa u
Hayaja MaTeMaTUYEeCKOro aHaiu3a. Anredpa M Hadajla MaTeMaTHYECKOro aHaju3a

(6azoBbIl U yriyOneHHbINM ypoBHHU). 11 kmacc / mox pea. A. b. XKuxuenko. — M.,
2018.
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s npenogaBaresei

®enepanbHblif 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
®enepauun». IIpukaz MunucrepctBa obpazoBanust U Hayku PD ot 17.05.2012 Ne
413 «O6 ytBepxkaeHUn (eaepadbHOr0 TOCYIAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOr0) O0IIEro 00pa30BaHUS.

[Ipuka3 MunucrepctBa obpa3oBanus U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUU u3MeHeHui B [Ipuka3z MunHuctepcTtBa oOpa3oBaHus W Haykud Poccuiickoit
®enepanyu ot 17.05.2012
Ne 413 «*“O6 ytBepxkaeHun ¢GeaepalbHOrO TOCYIapCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa cpeaHero (IOJHOro) o0Iero oopa3zoBaHus .

[Tucemo [lemaprameHTa TroCyAapCTBEHHOM MOJUTUKA B cdepe MOATOTOBKU
pabouux kaapoB u 1O MunucrepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne
06-259 «Pexomenmanuu mo opraHU3aIuyi MOJYyUYEHHUS CpeIHEro oomero oopazoBaHus
B IpEeNax OCBOEHHUS 00pa30BaTENIbHBIX MPOrPAMM CpPEIHEro mnpodhecCuOHaIbHOrO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 0OIIEro oOpa3oBaHUs C Yy4YETOM TpeOOBaHUMU
(denepaibHbIX TOCYJIapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMOU
npodeccuu WiM CenruaIbHOCTH CPETHETO MPOPECCUOHATBEHOTO 00Pa30BAHMS.

bawmakos M. . MaremaTuka: KH. JIJIsl perniojiaBaTessi: MeToA. mocooue. — M.,
2017

bawmarxos M. U., [[vicanos LlI. M. MeTogudueckoe mocodue I IMOATOTOBKU K
EI'D. — M., 2017.

HHTEPHET-PecypcChl

www. fcior. edu. ru (MudopmarnmonHsie, TPEHUPOBOYHBIE U KOHTPOJHHBIC
MaTepHuabl).

www.  school-collection. edu. ru (EguHas  KoIeKIMH  IUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).
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