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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o61eoOpa3oBaTesbHOM yueOHOoM qucuuiunaa «MaremaTrkay pa3paboTaHa s
n3yuenust MaremaTuku B 'BIIOY PX «TexHukyma KOMMYHAJIBHOTO XO3SICTBA U CEPBUCAY,
peanu3yrolieil 00pa3zoBaTeNbHYIO IPOrpaMMy CpeHero odmiero 00pa3oBaHus B Mpeaenax
OCBOCHHSI OCHOBHOM NpodeccuoHaibHOM 00pa3oBatenbHor mporpammel CITO (OITOII CITO) na
0a3e OCHOBHOTO 00IIer0 00pa30BaHMsI IIPH MOATOTOBKE CHEIMAINCTOB CPETHETO 3BEHA I10
npodeccuu 08.02.09 MonTax, Hajlaaka U SKCIUTyaTaIus AJIEKTPOOOOPYI0BaHKS IPOMBIIIICHHBIX U
rpaXkIaHCKUX 3JaHHM.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero obiiero odpasoBaHwus,
NPEIBSIBISEMBIX K CTPYKTYpE, COACPNKAHHWIO U pPe3yJbTaTaM OCBOCHHUS Y4YEOHOW UCIUTUIMHBI
«MaremaTuka», B COOTBETCTBUM ¢ PekoMeHIalMsMH O OpraHu3alud TOJTYYEHUS CPEIHEro
obmiero oOpa3oBaHMsl B Ipelelax OCBOCHHUS OOpa3oBaTEeNbHBIX MPOrpaMM  CPEIHETO
npodeccuoHansHOro 00pa3oBaHus Ha 0a3e OCHOBHOrO o01iero oopasosanus ¢ yuerom [IpumepHoii
OCHOBHOI 00pa3oBaTEIbHON MPOTrpaMMBbl CPETHETO 00IIero oOpa3oBaHus, 0JJ00PEHHON pelIeHUEM
benepanbHOro yueOHO-METOIMYECKOT0 00bEeIMHEHHS 0 001IeMy 00pa3oBaHuio (IPOTOKOIN OT 28
utons 2016 r. Ne2/16-3), B 00beme 234 vaca.

Copepxanne mnporpamMmbl «MareMaTuka» HamlpaBlIeHO Ha JOCTIKEHHE Ielied u
HaIpPaBJICHUN COOTBETCTBEHHO:

ean HanpasJienus
o0ecrieueHue c(OpMHPOBAHHOCTHU | o0llee HpeicTaBiIeHHe 00 HIesIX U METOoAax
IPEJICTABICHUNA O COLIMANIbHBIX, KYJIbTYPHBIX U | MAaTEMaTUKU
UCTOPUYECKHX (akTopax CTaHOBJICHUS
MaTEeMaTHKU
obecneueHue c(OPMHPOBAHHOCTH | MHTEIUICKTyaIbHOE Pa3BUTHE
JIOTHYECKOTO, ITOPUTMUYECKOTO u

MATEMATHYCCKOI'O MBIINIJICHUA

obecrneucHue C(l)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ OBJIaACHUC HeO6XOI[I/IMLIMI/I KOHKPCETHBIMHU
MPUMCHATH IMOJIYYCHHBIC 3HAHWA IIPU PCIICHHUN | BHAHUAMU U YMCHUAMU
Pa3JIMYHbIX 3aJ1a4

obecrieueHue c(hOpMUPOBAHHOCTH | BOCIIUTATEIILHOE BO3/ICHCTBUE
MpEJICTaBICHU O MaTeMaThKe Kak 4YacTH
o011eyenoBeyecKoi KYJbTYPBI,

YHUBCPCAJIBHOM $3BIKEC HAYKH, ITO3BOJIAIOIICM
OIMUCBIBATh U HU3Yy4YaTb PCAJbHBIC IMPOLECCChI U
SABJICHUA

B mporpammy BKJIIOYEHO cojep:KaHME, HAIpaBICHHOE Ha (HOPMHUpPOBAHHE Yy CTYICHTOB
KOMIETEHINH, HeoOXoauMbIXx st kadectBeHHOro ocsoeHust OITOII CIIO ma 6a3e OCHOBHOTO
o0miero oOpa3oBaHus C MOJTYYSHHEM CPEIHEro O0mIero 0O0pa3oBaHUS M MPOTPAMMBI MOJATOTOBKE
CIIEIUATIMCTOB CPETHETO 3BEHA.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUITIJIMHBI «<MATEMATHUKA»

Marematnka sBhsieTcss  (QyHAaMEHTAIbHOW  00mIe00pa3oBaTeNbHON  JAUCHUIUIMHONW — CO
CIIOXKHBIIMMCS ~ YCTOHYHMBBIM ~ COJCp)KaHUEM H  OONMMHU TpPeOOBaHUSAMHU K  TIOJTOTOBKE
o0yJaromuxcs.

[Ipu ocBoennu mpodeccunu CIIO TexHmueckoro mpoduist nmpodeccuoHaIbHOTO 00pa30BaHUs
MaTeMaTHhKa u3ydaercsi OoJiee yriryOolieHHO, Kak npoduiibHas yueOHas AUCIUILTHHA, YIUTHIBAIOIAsT
crenuuky ocBamBaeMoil mpodeccur. ITO BBIPAXKACTCS B COJEPKAaHUU OOYUCHHsI, KOJUYECTBE
9acoB, BBIICTISIEMBIX HA U3yUYEHUE OTJCIBHBIX TEM MTPOrPAMMBI, TITYOHMHE UX OCBOCHUS CTY/ICHTaMH,
o0beMe U XapaKTepe MPaKTUICCKUX 3aHITHH.

N3yuenne maremMaTHKH Kak NpoduiabHON 00I11eoOpa3oBaTebHOM y4eOHOW TUCIMILIMHEI,
YYHUTHIBAIONICH criennuKy ocBanuBaeMbIX cTyneHTamu npodeccuii CI10, oGecnieunBaercs:

— BBIOOPOM Pa3IMYHBIX MOJIXO00B K BBEJICHHIO OCHOBHBIX IMOHSITHIA;

- (GOpMHpPOBaHHEM CHCTEMBbI YYEOHBIX 3adaHuii, obecrmeumBaromux 3(PpQPeKTuBHOE OCY-



IIECTBJICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— oOoralmieHueM CHeKTpa CTHiIeH y4eOHOM AeATeNIbHOCTH 3a CUeT COIVIACOBaHMS C Be-
JOYIIMMU AEATEIbHOCTHBIMU XapaKTepUCTUKaMU BBIOpAaHHOM mpodeccu.

IIpoduibHas cocTaBisiolIas OTpakaeTcsd B TPeOOBAaHUAX K IMOAIOTOBKE OOy4arOIIMXCS B
YacTu:

— oO0wiel cucTeMbl 3HAHHI: Copep)KaTeNIbHbIE TPUMEPHI UCIOIb30BAHUS MaTEeMaTHUECKUX
U7 U METOJIOB B MPOGECCHOHATBHON ACSITELHOCTH;

— YMEHUH: pa3jauyue B ypoBHE TPEOOBAaHUH K CIOXKHOCTH IPUMEHSIEMbIX aJITOPUTMOB;

— MPaKTHUYECKOT'O HCHOJIBb30BAHUS NMPUOOPETEHHBIX 3HAHWN W YMEHUH: WHAWBUIYATbHOTO
y4eOHOro OIbITa B IMOCTPOCHUM MaTEMaTHYECKUX MOJelel, BBIIOJHEHUHM HCCIIeI0BaTEeIbCKUX
IIPOEKTOB.

Takum oOpa3oM, peann3zanus coAep:KaHus Y4eOHOW JUCLUIUIMHBI OpPUEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YueOHOM paboThl, 3aBHCALINX OT MPOQHIIsL
npoeCCHOHATBHOIO  00pa30BaHUs, IIOJIYYEHHUS ONbITA MHCIOJIb30BAaHHUA MaTEeMaTHKH B
COJepXKATENbHBIX U MPO(PECCHOHATBPHO 3HAYMMBIX CUTYAIMsIX [0 CPaBHEHHIO C (POpMaibHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapAKTEPUCTUKAMU O0y4EHUSI.

N3yuenne oOmeoOpazoBaTeibHOW y4eOHOM MUCHMIUIMHBI «MaTeMaTukay 3aBepIlIaeTcs
IOJBEICHUEM HUTOrOB B (hopMe 3K3aMeHa B paMKax IPOMEKYTOUHOW aTTeCTallud CTYJCHTOB B
npouecce ocBoeHus: ocHoBHOW OIIOII CIIO c¢ mosydyeHueM cpenHero oouiero oOpa3zoBaHHs
(IIIICC3).

B paznene nporpammel «Coaeprxanue yueOHOM TUCIUILUIMHBD KYPCUBOM BbIJIEJIEH MaTepHall,
KOTOPBII NPU N3y4E€HUH MaTeMaTUKU Kak 6a30BOM, Tak ¥ MPpOoGMIbHON y4eOHOM JUCHUIUINHBL,
KOHTPOJIIO HE MOJIEKHUT.

MECTO YYEFHOM JUCHUILIMHGI B YYEFHOM ILJTAHE

YueOHast mucnuruimHa «MareMaTukay SBISETCS Y4eOHBIM MPEAMETOM 00s3aTelbHOM
npenMeTHoi obnactu «Matemaruka u nHpopmarukay OI'OC cpennero odIero oopa3oBaHus.

B po(hecCHOHATBHBIX 00pa3oBaTeIbHBIX OpTraHHU3aIusIX, peaTM3YIONTUX
0o0pa3oBaTenbHYyI0 MPOrpaMMy CpellHero oomiero oopasopanus B mpenenax ocsoenust OIIOIT CITIO
Ha 0a3e OCHOBHOro oOImiero oOpa3oBaHus, y4deOHas MuCHUIUIMHA «MaTemaTuka» H3ydaercs B
obmieoOpazoBarenbHoM nukie ydeOHoro mmaHa OIIOII CIIO na 6a3e OCHOBHOTO OONIETO
00pa3oBaHus ¢ OJy4YeHHEM cpeiHero oomiero oopasosanus (ITTICC3).

B yuebnpix mmanax I[IIIKPC yueGHas nucnumivHa «MaremaTthka» BXOAUT B COCTaB
o0umx o00meo0pa3oBaTeNbHbIX Y4YEOHBIX JUCIHUIUIMH, (QOPMUPYEMBIX M3 00sA3aTeIbHBIX
npenMeTHeix obmacteit ®I'OC cpemnero oOmiero o6OpaszoBanus, ans  npodeccuit  CITO
COOTBETCTBYIOIIETO Tpoduist mpodeccuoHaIbHOTO 00pa30BaHuUs.



PE3YJIbTATHI OCBOEHHUSA YYEFHOM JUCITATLIMHBI

OcBoeHue copepkanus y4eOHOU TUCIUTIIMHBI «MaTeMaTrkay 00ecieunBaeT JOCTHIKEHNE CTYICHTaMH pe3yabTaToB, mpornucanHbix B ®I'OC COO u
@®I'OC CIIO. B Tabnuue 1 npuBeaeH nepedeHb JUIYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX pe3yabTaToB u3 cragaapra COO, a Taxke nepedncieHsl o01mume

komnereHuu u3z @Ir'OC CIIO.
Tabnuua 1
TpebdoBanus k pedyjbTratam ocBoeHusi Matematuku ®I'OC COO TpeGoBaHusi K pe3yJibTaTaM 0CBOEHMS
o0pa3oBaTeJIbHOM MPOrpaMMBbI 110
cnennanabnoctu 08.02.09 MoHnTax,
HaJlaZKa W SKCILTyaTalusAa
3J1EKTPOo00OpYyI0BaHUS
IMPOMBIINIJICHHBIX WU I'PAXKIaHCKHX
3nanuil (PI'OC CIIO)
JIn4HOCTHBIE MeTtanpegMeTHbIE IIpeameTHbIE O6mue komnerenuu (OK 1 - OK 11)
Kopn | ®opmynupoBka Kon | ®opmynupoBka Kon | ®opmynupoBka Kon DopMyIUpOBKa
JI1 | chopmupoBaHHOCTH M1 | yMeHuHE caMOCTOSTENBLHO ONPEENATD II1 | chopmMupOBaHHOCTH MPEACTABICHHUIHA O OK 1 Br16upath cioco0s! penieHus
MIPE/CTABICHUI O MaTeMaTHKe eI AEATEIbHOCTH U COCTABIIATH IIAHBI MaTeMaThKe KaK 4YacTH MHPOBOH 3a7a4 MpoQecCHOHANTBEHON
KaK YHHUBEPCAILHOM SI3BIKE JEATEIILHOCTH; CAMOCTOSITEIEHO KYJIBTYpPBI M MECTE MAaTEMaTHKH B JEeATeIbHOCTH TPUMEHHUTEIBHO K
HayKH, CPEACTBE MOACTHUPOBAHUS OCYILECTBJISATh, KOHTPOJIUPOBATH U COBPEMEHHOM LIMBUIIU3AIINH, CII0CO0aX Pa3IMYHBIM KOHTEKCTaM
SIBIICHUH ¥ TIPOLIECCOB, UIESX U KOPPEKTHPOBATh JIEATCIHLHOCTE; OIMCaHMS ABJICHUI peaTbHOro MHpa Ha
METOJ[aX MaTeMaTHKH HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI MaTEeMaTHYECKOM SI3bIKE
JUIA JOCTHIXKEHHS TTOCTaBJIEHHBIX IeJel U
peanu3anyy IIaHOB AEATeIbHOCTH;
BBIOMPATH YCIICIIHbIE CTPATETHH B
Pa3IMYHbIX CUTYaIHUsIX
JI2 | noHuMaHue 3HAYMMOCTH M 2 | yMeHHUe MPOAYKTUBHO OOIIATHCS U 12 | chopmMupoBaHHOCTH MPEICTABICHHUHA O OK 2 Ocy1ecTBIATh OUCK, aHAJIU3 U
MaTeMaTHKH IS HAy9IHO- B3aMO/ICIICTBOBATH B Ipoliecce MaTeMaTHYeCKUX IMOHATHAX KaK HHTEpIIpETannio HHPOpMaIHy,
TEXHHYECKOTO Mporpecca, COBMECTHOI! JIeATEIbHOCTH, yUUTHIBAT Ba)KHEHIITMX MaTeMaTHYeCKNX MOJIEISX, HEOOXO0ANMOH ISl BHITIOJTHEHUS
c(hOpMUPOBAHHOCTH OTHOIIEHHUS K HNO3ULUHU IPYTUX YYaCTHUKOB MO3BOJISIOIIUX OMUCHIBATh M U3y4YaTh 3aj71a4 MpoQeccCHoHaNIBLHON
MaTeMaTHUKe KaK K 4acTH JIeITeNIbHOCTH, 3 (QEKTUBHO pa3peraTh pa3HbIe IPOLECCHI U SBIECHUS; IOHUMAHUE JEeSITENbHOCTH
00111eYeI0BeYeCKO KyIbTYPHI KOH(ITUKTHI BO3MOKHOCTH aKCHOMAaTHYECKOTO
Yyepe3 3HaKOMCTBO C HCTOpHEH MTOCTPOCHHSI MATEMAaTHUECKUX TEOPHH
pa3BUTHS MAaTEeMaTHKH,
3BOJIIOLIMENH MAaTEMaTHUECKUX
uaen
JI3 | pa3BUTHE JOTHYECKOTO M 3 | BnajeHue HaBbIKAMU IMO3HABATEILHOM, 113 | Bmamenue MeTOdaMU JOKA3aTENbCTB U OK 3 IInanupoBath U peann30BbIBATH
MBIIIUICHUS, IPOCTPAHCTBEHHOTO y4e0HO-HUCCIIeI0BAaTeNIECKOM, TIPOSKTHOM AITOPUTMOB PEIICHUS, YMEHHE UX COOCTBEHHOE PO EeCCHOHATBHOE
BOOOpaXECHUsI, aITOPUTMUUECKOI JIeSITeIbHOCTH, HABBIKAMH pa3pelIeHus MIPUMEHSTh, IPOBOJUTE JOKA3aTEIbHbIE U JINYHOCTHOE Pa3BUTHE
KyJNbTYpBbl, KPUTHUHOCTH npo0JieM; CIOCOOHOCTh U TOTOBHOCTD K paccyXJIeHHS B XOJ€ PELICHUs 3a1a4
MBIIIUIEHHS] HA YPOBHE, CaMOCTOSITEIbHOMY MOUCKY METOJI0B
HeoOxoanMoM Juist Oy aymeit peleHys MPakTUYeCcKUX 3a1ad,
npodeccHoHILHON PUMEHEHUIO PAa3JIMUHBIX METOJOB




JACATCIBHOCTH, IJIA MTPOJOJIKCHUA
06pa3OBaHI/I$I n CaMOO6pa30BaHI/I${

MMO3HAHMSI,

JI4 | oBnajgeHue MaTeMaTUUYECKUMHU M 4 | TOTOBHOCTH M CLIOCOOHOCTH K 14 | BrageHue craHJApTHBIMU IPUEMaMHU OK 4 PaboraTh B KOJUIEKTHBE U
3HAHUSMHU U YMEHUSIMH, CaMOCTOSATEIFHOU HH(DOPMAITHOHHO- pelieHns paloHalbHBIX U KOMaH/Je, 3PPEKTHBHO
HEOOXOIUMBIMU B TOBCETHEBHOM MO3HABATENILHOM J1eATEIbHOCTH, HPpAaLMOHANBHBIX, TOKAa3aTeNbHBIX, B3aMMOJIEICTBOBATH C KOJIJIETaMU,
JKU3HU, 7151 OCBOEHUS] CMEKHBIX BKJIIOYAsi yMEHUE OPUEHTUPOBATHCS B CTETNIEHHBIX, TPUTOHOMETPUYECKUX PYKOBOJICTBOM, KIIMEHTaMH
€CTECTBEHHO-HAYYHBIX pa3IMIHBIX UCTOYHUKAX HH(POpMAITUH, YpaBHEHUU U HEPABEHCTB, UX CUCTEM;

JUCUUIUIMH U TUCUUTUIMH KPUTHUYECKH OIICHUBATH U HCTOJIb30BaHHE TOTOBBIX KOMITBIOTEPHBIX
po¢eCCHOHATBHOTO UKJIIA, IS HHTEPIPETHPOBATH HH(OPMAIIHIO, TIO- IIporpamMm, B TOM YHCIIE IS TOMCKA Ty TH
MIONTy9YEeHUS 00pa30BaHUSA B JTy9aeMyIo U3 Pa3INIHBIX HICTOYHUKOB peIIeHNS 1 WIUTIOCTPAIINH PEIICHHS
obmacTsx, He TPEeOYIOIHNX YpaBHEHHI U HEPABEHCTB

YTIyOJIeHHOH MaTeMaTHIecKoit

TOJITOTOBKH

JI5 | roToBHOCTE M CITOCOOHOCTH K M 5 | BraneHue SI3bIKOBBIMU CPEICTBAMMU: II5 | chopmMupOBaHHOCTH MPEICTABICHUHA 00 OK'5 OcyLIecTBIATh YCTHYIO U
00pa30BaHUIO, B TOM YHCIIC YMEHHE SICHO, JIOTHIHO W TOYHO OCHOBHBIX OHSTHSX MaTeMaTHIECKOTO MMMCHbMEHHYI0 KOMMYHUKAITHIO Ha
camMo00pa30BaHHUIO, Ha u3jaraTh CBOIO TOUKY 3pEHHS, aHaJM3a U UX CBOMCTBAX, BIaJICHUE TOCYAapCTBEHHOM SI3bIKE
NPOTSHKEHUU BCE KU3HU; WCII0JIb30BaTh a/IEKBATHBIE SI3bIKOBBIC YMEHHUEM XapaKTepu30BaTh NOBEIACHUE Poccuiickoit denepaunu ¢
CO3HATENILHOE OTHOIIIEHUE K cpencTaa (G yHKIMH, KCTIOJIB30BAHUE MTOJTYUCHHBIX y4eTOM 0COOEHHOCTEeH
HEeMpPEephIBHOMY 00Pa30BaHUIO KaK 3HAHWN JUI OTIMCAHUS U aHAJIU3a COIMAJILHOTO U KYJIBTYPHOTO
YCIIOBUIO YCTIEITHOM peanbHBIX 3aBUCUMOCTEM KOHTEKCTa
poeCCHOHATIBHON 1
0OIIIECTBEHHOH IS TETFHOCTH

JI6 | TOTOBHOCTH M CITOCOOHOCTH K M 6 | BraneHue HaBBIKAMM [T03HABATEIbHON I16 | BraneHue OCHOBHBIMU NOHSTHSIMU O OK 6 [IposiBiATH rpaXaaHCcKo-
CaMOCTOSATEIIEHOW TBOPYECKOH U pedIrekcuu Kak 0CO3HaHUS IUIOCKUX U TIPOCTPAaHCTBEHHBIX MATPUOTHIECKYIO TIO3UITHIO,
OTBETCTBCHHOMU JESITEIHHOCTH COBEpILIACMBIX ACUCTBUHA U TEOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX JIEMOHCTPHPOBATH OCO3HAHHOE

MBICITUTENBHBIX TIPOLIECCOB, HX CBOWCTBAX; CPOPMHPOBAHHOCTh YMECHUS MTOBEJICHIE HA OCHOBE
pe3yIbTaTOB U OCHOBAaHUH, TPAHHUII pacmo3HaBaTh TEOMETPHUECKUE PUTYPEI TPaIUIIHOHHBIX
CBOETO 3HAHUS M He3HAHUS, HOBBIX Ha YepTekax, MOJEISAX U B PealbHOM 00111e49eNTI0BeUeCKUX IIECHHOCTEH
MO3HABATENBbHBIX 33]1a4 U CPEJICTB AJIs MUpE; IPUMEHEHHE N3YYCHHBIX CBOUCTB
WX TOCTHKEHUS reoMeTpuuecKkux Guryp u Gpopmyi s

peleHns reoMeTPUUYECKUX 3a7a4 U 3a1a4 C

MPAKTUUECKUM COJIepKaHUEM

JI'7 | TOTOBHOCTB K KOJIJIEKTUBHOM LEJIEYCTPEMIIEHHOCTD B IIOUCKAX U 17 | chopMHpOBaHHOCTH MPENCTABICHUH O OK 7 CopeficTBOBaTh COXpaHEHHUIO
pabote, COTPYAHHUYECTBY CO M 7 | npuUHATHYW penieHn, CO0OPa3UTETLHOCTD MpOoLECCax U SBJICHUAX, UMEIOIINX OKpY’Karouleil cpeipl,
CBEpCTHUKAMH B 00pa- Y UHTYULUS, Pa3BUTOCTh BEpOSITHOCTHBIN XapakTep, pecypcocOepekeHuIo,
30BaTeIBHOMN, OOMIECTBEHHO MPOCTPAHCTBEHHBIX MPEJICTaBICHU; CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B 3¢ (eKTUBHO IEHCTBOBATH B
TI0JIE3HOH, yueOHO- CHOCOOHOCTH BOCIIPUHUMATH KPAacoTy U peaIbHOM MUPE, OCHOBHBIX OHATHAX Ype3BbIUAHHBIX CUTYALUSX
HCCIIeI0BATENIbCKOM, TPOEKTHON TapMOHUIO MUpa 3JIEMEHTAapHOU TEOPUH BEPOSITHOCTEH;

U APYTUX BUAAX IEATEIbHOCTU YMEHUHN HaxXOUTh U OLIEHUBATh
BEPOSATHOCTH HACTYIUICHUSI COOBITHIT B
MPOCTEHTINX MPAKTHYECKUX CUTYAIUSIX U
OCHOBHBIE XapaKTEPUCTHKHU CITyIalHbIX
BEITMYUH
JI8 | oTrHOmIEeHHE K PO ECCHOHATHLHON I18 | BmameHue HaBBIKAMH HCITOJIH30BAHUS OK 8 Hcmonb30Bath cpencTaa

JACATCIBHOCTHU KaK BO3MOXHOCTH

TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM NIPH

(u3MIecKoil KyIbTypHI AJIs




YYaCTHS B PELIEHUH JINYHBIX,
OOIIECTBEHHBIX,
rOCY/IapCTBEHHBIX,
00IIEHAIHOHATIBHBIX ITPOOIEM

peLIeHrH 3a/1a4

COXPaHCHHS U YKPEIUICHHS
30POBBS B IpOLIECCe
npoheCCHOHATBHOMN
JEeATEILHOCTH U MOAACPKAHHS
HEO0OX0IMMOT0 YPOBHS
(bu3UYECKO# TOArOTOBICHHOCTH

OK 9

Hcnonp3oBath HHPpOPMAIMOHHBIE
TEXHOJIOTHH B
npodeccnoHaITbHOM
JESITeNbHOCTH

OK 10

TTons30BaThCs
npodeccHoHATEHOM
JIOKyMEHTaIeH Ha
TOCYIapCTBEHHOM U
I/IHOCTpaHHOM A3BIKaX

OK 11

Hcnonb30BaTh 3HaHUSA 110
(bMHAHCOBOM rPaMOTHOCTH,
IUIAaHWPOBATh
NpeANPUHUMATENBCKYIO
JeATeIBHOCTD B
rpogecCHOHATBHOI chepe

Tabnuua 2 1eMOHCTPUPYET EUHYIO CHCTEMY TPeOOBaHUH K I€ATEILHOCTH 00YJaOLIMXCs 0 YPOBHAM CPOPMHUPOBAHHOCTH OOLIUX KOMIIETEHIIMN U
MeTanpeIMETHBIX U JTMYHOCTHBIX 00pazoBaTenbHbIX pe3ynapTaToB @I'OC CIIO. Takoii criocob miaHupoBaHNUsS KOMIIETEHTHOCTHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB
obecreunBaeT KOHIIEHTPAIMIO YCHIIMI MpernoaaBarelnei o0meodpa3oBaTenbHbIX IpeameroB u yueonbix quciuiuimd \ MJIK B coctase TTOIT CIIO u enuHCTBO
METOAMYECKOr0 NOAX0Aa K paboTe ¢ 00y4yarolyMCs, YTO O3HAYAET €AUHCTBO U MPO3PAYHOCTh TPEOOBAHUII K IEATEIBHOCTH, OTPAKAOLIEH OCBOCHHOCTb
YHUBEpCAJIbHBIX CIOCOOOB paboThI ¢ HHPOpMaLel, KOMMYHUKAIIMH, CAMOYITPAaBJIEHHUs U CAMOOPTaHU3allMK Ha BCEM MPOTSKEHUH 00yUeHHs!.

OO1u1re KOMIETEHIMH B COCTaBe
dI'oC CIIO

Tpe6OBaHI/I${ K JUYHOCTHBIM U

MCTAIPECAMETHBIM O6paSOBaTe.]'H)HBIM

pe3yjibTaTaM Mo JUCHUIIIINHC
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COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Bsenenue

MaremaTika B HayKe, TEXHUKE, 53KOHOMHUKE, HH(DOPMAIMOHHBIX TEXHONOTUAX U
NPaKTUYECKON NesTenbHOCTH. Llenn u 3amaun M3ydyeHus MaTeMaTHKHU MPH OCBOCHHUHU Npodeccuut
CIIO.

AJITEBPA
Pa3BuTHe NOHATHSA 0 YHCIe

Llensle u panuoHanbHble uncia. JlelicTBUTenbHble uucaa. [lpubausicennvie 8bIYUCTEHUA.
Komnnexcrhvie uucna.

KopHu, crenenu u jiorapupmbi

Kopuu u crenenu. KopHu HaTypaibHON CTENEHW W3 4YUClIa U UX CBOMCTBa. CTeneHu c
palMOHAIbHBIMU II0Ka3aTeIsIMU, MX cBoWcTBa. CTENeHUM ¢ JEHCTBUTEIIBHBIMU IOKA3aTEISIMHU.
Ceoticmea cmenenu ¢ OeticmaumenbHblM NOKa3ameJiem.

Jlorapudm. Jlorapupm uncia. OcHOBHOE JOrapupMUUIECKOE TOXKAECTBO. [lecaTudHble U
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBaHHMIO.

[IpeoOpazoBanne anreOpanmyecknx BbIpaxkeHud. IIpeoOpa3oBaHWe palMOHANBHBIX, HP-
paLMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHbIX U JIOrapu(MUUECKUX BBIPAKECHUH.

[IpakTrueckue 3aHATUS

Apudmernueckue nelcTBUS HaJ YMCIAMH, HAXOXKICHHE MNPHUOIMIKEHHBIX 3HAuYCHHM
BEJIMYMH M MOTIPEUIHOCTE BBIYMCIICHUHN (a0COMIOTHOM M OTHOCUTENIBHOM), CPABHEHHE YHMCIIOBBIX
BBIPKEHUM.

Beruncnenue u cpaBHeHUE KOpHEW. BbIIonHEHNE pacyeToB ¢ paJuKalaMH.

Pemenne wuppanMoHaJbHBIX  ypaBHeHuM. Haxoxaenue 3HadeHMH  cTeneHeW ¢
panuoHanbHbIMU  TokazaTesnssMu.  CpaBHenue  crteneHeil. IlpeoOpazoBaHusi  BeIpaXXEHUH,
coJlepKalluX CTeneHu. Penienne nokasareabHbIX YpaBHEHHM.

Pemrenne npukiagHeIx 3amay.

Haxoxxnenue 3HaueHuit sorapudma 1mno mpou3BOJLHOMY OCHOBaHHMIO. [lepexon OT oJHOro
OCHOBaHUSl K JApyromy. Berumcnenume wu cpaBHeHue Jjorapudmon. JlorapupmupoBanue u
IOTEHLIUPOBAHNE BBIPAKECHUM.

[TpuOnuxeHHbIE BBIYUCIICHUS U PELICHUS IPUKIIAJAHbIX 3a]1a4.

Pemenue norapupmMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPHHU
OcHOBHBIE IOHATHSA

Panuannas mepa yrna. BpamarensHoe nBukeHue. CHHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
4HCIIa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyinsl npuseneHus. Popmyinsl cioxenus. opmyisl yaBoeHuss Popmyivl nOI08UHHO20
yena.

IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

[IpeoOpa3oBaHre cyMMbl TPUTOHOMETPHUYECKUX (PYHKIINN B IPOU3BEIEHUE U IPOU3BEICHUS
B CyMMY. Buipaosicenue mpueonomempuueckux )yHKyuil yepe3 maneeHc NOJ08UHHO20 apeyMeHmd.

TpuronomeTpuyeckrue ypaBHEHUS 1 HEPABEHCTBA

IIpocmetiwue mpuconomempuueckue ypasuenus. IIpocmetiviue mpucoHomempuieckue
HepaeeHcmaa.

OOpatHble TpUroHOMeTpU4Yeckue GyHKINU. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

[IpakTrueckue 3aHATHS

Panuannblil METO U3MEPEHHUS YIJIOB BPAIIEHUS U CBA3b C IPAyCHON MEpOil.

OCHOBHbIE ~ TPUTOHOMETPHUYECKHE  TOXKAECTBA, (OPMYJIbl  CIOXKEHHUS,  YIBOEHUS,
npeoOpa3oBaHUE CYMMBI TPHUTOHOMETPHUYECKMX (YHKIMI B Mpou3BeJeHHE, NpeoOpa3oBaHuE
MIPOM3BENICHUS TPUTOHOMETpuueckux (ynkmuit B cymmy. IIpocTeiimme TpuUTOHOMETpPUYECKHE
YPaBHEHHUS U HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKHE (QYHKIIUU: apKCUHYC, apKKOCHUHYC, apPKTAHICHC.

DYHKIUH, UX CBOIICTBA H IPaPUKH

Oynkuu. O61acTh ONpeAeICHHs] 1 MHOKECTBO 3HAaYeHUH; rpaduk (QyHKIIMH, TOCTPOCHUE

rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.



CpoiictBa ¢yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OIPAaHMYCHHOCTb, MEPUO-
IU4HOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHMsI, HAMOOJbIlEe U HAUMEHbIIEE 3HAYCHUS, TOUKH
skcTpemyMa. ['paduueckas unTepnperanms. I[Ipumepsl (QYHKIMOHATBHBIX 3aBUCUMOCTEH B
peasbHbIX IpolLeccax U sABICHUAX. Apudmernyeckue onepanuu Hajl (yHKOUIMU. CroxkHas
bynkuus (komnosunus). Ilonamue o HenpepvleHOCMU QYHKYUU.

Obpamuvie pynxkyuu. Obnacmo onpeodenenus u ob6aAcCMb 3HAYEHUN 00pamuou GyHKYuU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, IOTapu(PMUUECKUE U TPUTOHOMETPUUECKUE (PYHKIUH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU

Omnpenenenust yHKIUN, ©X CBOMCTBA U rpaduKH.

[IpeoOpazoBanus rpadukoB. [lapannenbHBIl TEpEeHOC, CUMMETPUS OTHOCHUTEIBHO Oceil
KOOpAMHAT U CUMMETPHUSI OTHOCUTEIIBHO Hadajla KOOPJUHAT, CHMMETPHsL OTHOCUTENBHO MPAMOH Y =
X, pacTsDKEHHUE U CKATUE BIOJb OCEM KOOpAUHAT.

[IpakTuueckue 3aHATHA

[Ipumepsl 3aBUCHUMOCTEN MEX1y NEPEMEHHBIMM B pEAIbHBIX IIPOLIECCAX M3 CMEKHBIX
mucuuiuivH. Onpenenenue pynkuuid. [loctpoenue u urenue rpadukoB ¢ynkuuii. Mcciaenopanue
¢ynkunu. CBoiicTBa TMHEHHON, KBaAPAaTHIHONW, KYCOYHO-TMHEHHON 1 IpOOHONIMHEHHON (QyHKINH.
HenpepoiBuble 1 nepuoanueckue GyHkuuu. CBolicTBa U rpaduku cHHyca, KOCHHYca, TAHI'€HCA U
kotanrenca. OOparHble ¢yHKIMH W uX rpadukd. OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH.
ITpeoOpa3zoBanus rpaduka pyHkuuu. 'apmonnyeckue konedanus. [IpukinagHsie 3a1aqu.

[Toka3zarenbHbIe, JOrapUPMHUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U HEPABEHCMEA.

Havana maTeMaTH4eCKOro aHaJImu3a

[TocnenoBarenbHocTU. CriocoObl 3a/aHus U CBOMCTBA YHCJIOBBIX I10CIEI0BATEIbHOCTEH.
Ilonamue o npedene nocnedosamenvrnocmu. Cyujecmeosanue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nociredogamenvrocmu. CyMMHpPOBaHME  TOCienOBaTenbHOCTE.  beckoneuHo  yObIBarorias
reOMEeTpHUUECKasl IPOrpeccus U ee cymma.

[IpousBonnas. Ilonstue o mpom3BOAHON (YHKIMHU, €€ TEOMETPUUYECKUI M (PU3NUYeCKui
CMBICJI. YpaBHEHHE KacaTelnbHOM K rpaduky ¢yHknuu. IlponsBojgHBIE CYyMMBI, Pa3HOCTH,
pou3Be/eHus, dYacTHble. [Ipou3BOAHBIE OCHOBHBIX »JJ€MEHTapHbIX (yHKIMH. I[IpumeneHue
IPOM3BOJHONW K MCCIENOBAaHUIO (YHKIMH M TOCTPOEHUIO TpaduKoB. [Ipouzeoonvie obpammoi
DyHKYUU U KOMNO3UYUU GYHKYUU.

IIpumepsl MCHONB30BaHMA NPOU3BOJHOW I HAXOXKIEHUS HAWIY4IIEro pELIEHUs B
NPUKIAIHBIX 3aJadyax. Bropas mpou3BojHas, €€ TeOMETpUYeCKUd U (U3HYECKUH CMBICI.
Haxoxaenue ckopoctu Is Iporecca, 3aaHHoro (opMysioi 1 rpadukoMm.

[lepBooOpa3znas u uHTerpan. llpuMeHeHue OIpeneneHHOro MHTerpajia A HaXO0KJIEeHUs
IUIOIAAM KpuBoJMuHeWHOW Tpanenun. Popmyna Herorona-JleiiOnuna. Ilpumepsl npuMeHeHUs
MHTETpasia B (U3UKE U TEOMETPHH.

[IpakTnueckue 3aHATHS

UucnoBasi mocCIe10BaTENbHOCTh, CHOCOOBI €€ 3aJaHusi, BBIUMCICHUS YJIEHOB IOCIEN0-
BaTenbHOCTH. [Ipenen mocnemoBaTenbHOCTH. beckoHeuHo — yObIBaromias reoMeTpuUYecKas
IIPOrpeECCHsL.

[Ipon3BoHas: MEXaHUUECKUN U T€OMETPUUECKHI CMBICI TPOU3BOJHOM.

VYpaBHeHue kacaTenbHOH B oOmiem Buae. [lpaBuna u dopmynsl nuddepenuupoBanus,
TabJIMIIa TPOU3BOJHBIX dJEMEHTapHbIX ¢GyHKkuMiA. MccrnenoBaHue (QYHKIMH C  T[TOMOIIBIO
npousBogHoN. Haxoxxnenre HanOoObIIEero, HAMMEHbBIIETO 3HAYEHUSI M AKCTPEMAaJIbHBIX 3HAYEHUI
byHKINN.

Wurerpan u nepooOpazHasi. Teopema Hpiorona-JleitOnuna. [lpumenenue uHTerpaia K
BBIYUCIICHUIO (PU3MUECKUX BEIMYHUH U TUIOIIAIEH.

YpaBHeHus1 M HEpaBEHCTBA

VYpaBHEHMsI U CUCTEMBI ypaBHEHUH. PalyoHanbHble, HPpALMOHAIBHBIE, [T0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHAE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TpUEMBl UX pelleHUs (Pa3/oKEHHE Ha MHOMKUTENIM, BBEJCHHE HOBBIX HEW3-
BECTHBIX, MOJCTAaHOBKA, TPaQHUECKUI METON).

HepasencrBa. PanmonanbHbIe, HPpallMOHAIBHBIC, TOKA3ATENbHBIE U MPULOHOMEMPUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.



Hcnonb3oBanue cBOMCTB M rpaduKoB (DYHKIMIA NpU pelIeHUH ypaBHEHHUH M HEPABEHCTB.
Mertona uaTepBasioB. M300pakeHre Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUN ypaBHCHUI
Y HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

[Ipuknagueie 3agaun. [IpuMeHeHMe  MaTeMaTMYEeCKMX  METOJOB I PEIICHMS
coJiepKaTeNNbHbIX 3a7[ad U3 Pa3IMYHbIX 00JacTeil HAYyKH U MPAKTUKH.

WNHrtepnperanus pe3yapTara, yueT pealbHbIX OrpaHUYCHUI.

[IpakTrueckue 3aHATHS

Kopnu ypaBaenwuii. PaBHocuibHOCT ypaBHeHH. [IpeoOpa3oBaHue ypaBHEHHIA.

OcHoBHBbIE NIpUEMBI PELIEHNS YpaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonb3oBanue cBOMCTB U rpaduKkoB PYHKUUN /Ui pellieHUs] ypaBHEHUIN 1 HEPABEHCTB.

Kom0unaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE
DneMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHATUS KOMOWHATOPUKH. 3aqayd Ha TMOJACYET YHCIA pPa3MEIICHUN,
NepecTaHOBOK, coueTanuil. Pemenue 3amau Ha nepedop BapuantoB. @opmysna 6unoma HproToHa.
CaoiicTBa bMHOMHHANBHBIX K03 Puumenton. Tpeyronsuuk [ackans.

DJIEeMEHTBI TEOPUU BEPOSITHOCTEN

Cobvimue, 6eposamuocms coObIMUs, CLONCEHUE U YMHOdNCeHUe eeposmuocmel. Ilonamue o
He3asucumocmu codvimuil. J{uckpemuas ciyuatinas 6eluduna, 3aKkoH ee pacnpedeienus. Yucnosvie
Xapakxmepucmuxu OUCKpemHou ciyyatiHol geauyunsl. Ilonamue o 3akone 601bUUX Yucell.

DeMEeHThl MaTEMaTU4YECKON CTaTUCTUKHU

Ilpeocmasnenue dannvix (madauysvl, ouazpammol, epaguxu), eeHeparbHas COBOKYNHOCMDb,
evlOOpKa, cpednee apupmemuyeckoe, meouana. Illowamue o 3a0auax mamemamuyecKkoll
CMamucmuKu.

Pewenue npakmuyeckux 3a0au c npumeHenuem 6epoImMHOCHMHbIX MEeMOoO08.

[IpakTrueckue 3aHATHUS

Hctopusi pa3BuTHs KOMOMHATOPHKHU, TEOPUU BEPOSITHOCTEH U CTATUCTUKU U UX POIb B
pa3sIUYHBIX cdepax uyenoBedecko jku3HenearenbHocTu. [IpaBuna komOuHaropuku. PemieHue
KOMOMHATOPHBIX 3ajad. Pa3memieHus, couyeTaHus U nepecTaHoBKM. buHom HbeioToHa ¥
tpeyrosubHUK [lackais. [Ipukitagneie 3agaqu.

Kiaccuueckoe omnpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpeEMa O CyMMe
BeposiTHOCTEW. Bprunciienne BeposTHocTel. Ilpuknagneie 3amaun. [IpeacraBieHue YUCIOBBIX
naHHbIX. [IpuknagHeie 3apaun.

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

B3aumHoOe pacrnosiokeHHe IBYX HpsMBIX B IpocTpaHcTBe. [lapamnenbHOCTh mpsMoOill u
miockoctu. [lapamtensHOCT  TUIOCKOCTEH. llepneHaMKyIIpHOCTP MNPSAMOM UM IUIOCKOCTH.
[lepneHauKynsAp ¥ HAKJIOHHAs. YTOJI MEXIAY IPSAMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroi. Yroma
MEXAY MIOCKOCTAMU. [lepnenanKyIspHOCTh ABYX INTIOCKOCTEMN.

I'eomerpuueckue npeoOpa3oBaHMs MPOCTPAHCTBA: MApaICNbHBIM MEPEeHOC, CUMMETPUS
OTHOCHUTEIIBHO TUIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. I[lnowads opmoconanrvrou npoekyuu. W300paxenue
IPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuKHu

Bepwunvl, pebpa, epanu muoeocpannuxa. Paseepmra. Muozocpannvie yenvl. Bwinyknvie
MHocoepanHuku. Teopema Jiinepa.

[Ipusma. [Ipsamast u nakronnas npusma. [pasunpHas npusMma. [apannenenumnesn. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap.

CumMmetpu B KyOe, B apaijiesienumesie, B Ipu3Me U MupaMuse.

Ceuenus Ky0a, MPU3MBI M TUPAMUJIBI.

IIpencraBnenue o MpaBUIbHBIX MHOTOTPaHHUKaX (Te€Tpasape, KyOe, OKTasape, 1oJAeKadape
U UKOCA3pe).

TeJia 1 MOBEPXHOCTH BpalleHHUA

Hunmuuap u koHyc. YcedeHHBbIH KoHyc. OcHOBaHME, BBICOTA, OOKOBasi MOBEPXHOCTh, 00-
pasytoniasi, pazBepTka. OceBble CCUECHUS U CCUEHUS, IapajlIeIbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe.



N3mepenus B reomeTpuu

O6bem u ero uzmepenue. arerpansHas gopmyna oobema.

@opmynsl  o0bemMa Ky0a, TPSIMOYTOJBHOTO TMapajuleNienuIeaa, MPU3MbI, IHIWHIPA.
®dopmMynbl 00beMa MUPaMHUIBI U KOHYca. DOpMYJIBI IUIOIIAIA TOBEPXHOCTEH MUJIMHIPA W KOHYCA.
dopmynsl 00beMa IIapa U miomaan chepsl.

[TogoOue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEN U 00BEMOB MO00HBIX TEJ.

KoopauHatbl 4 BeKTOPbI

[IpsimoyronbHas (nekapToBa) cUCTEMa KOOpPAMHAT B MpocTpaHCTBE. PopMysa pacCTOSHUA
MEXY ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Ci0XKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. Pa3iokeHHe BEKTOpa 0 HAIpPABJICHUSAM. YTOJI MEXAY ABYMs BEKTOPaMHU.
[Ipoekuus BexTopa Ha ock. KoopaunaTel BekTopa. CKajIipHOE ITPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUH MAaTEMAaTUYECKUX M NMPHUKIAIHBIX
3az1a4.

[IpakTuueckue 3aHATUSA

[Ipu3Haky B3aMMHOIO pACHOJIOKEHUS MNPAMBIX. YIOJd MeXAy MNpsAMbIMH. B3aumnHoe
pacroIokeHUe NMPSAMBIX U IUIOCKOCTEH. [lepneHuKynsap U HaKIOHHAs K IJIOCKOCTH. YTOJ MEXIY
IIPSIMOM M INTOCKOCTBI0. Teopembl 0 B3aMMHOM pACIIOIOKEHUH IPSIMOM M IIOcKoCcTH. Teopema o
TpeX NEPIEHAUKYIIApax.

[Ipu3Haky ¥ CBOMCTBA NAapaJUIEIbHBIX U EPIEHIUKYISIPHBIX TUIOCKOCTEH.

PaccTosiHMe OT TOYKM O IJIOCKOCTH, OT MPSAMOM [0 IUIOCKOCTH, PAaCCTOSHHE MEXIY
IUTOCKOCTSIMH, MEXJy CKPEIIUBAIOIIMMUCS TPSMBIMH, MEXIY IPOU3BOJBHBIMA (UTYpaMH B
IIPOCTPAHCTBE.

[TapannenbHOe NPOEKTHPOBAHUE M €r0 CBOMCTBA. Teopema o naowaou opmo20HATbHOU
npoexyuu MHo20y201bHuKa. B3auMHOE pacnookeHne NPOCTPaHCTBEHHBIX (QUTYD.

Pasnuunble  Buapl  MHOrorpaHHukoB. Mx  m3oOpaxkenus. CedeHus, pa3BepTKU
MHOrorpaHHukoB. [lmomans noBepxHocTu. Buasl cummerpuii B npoctpancTBe. CUMMETpUS TeN
BpallleHUs1 U MHOTOTPaHHUKOB. Bbruncnenue miomaaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPAUHAT B IIPOCTPAHCTBE.

YpaBHEeHHE OKPYXKHOCTH, c(hepsl, TIOCKOocTU. PaccTosHue Mexay Toukamu. JleicTBus C
BEKTOPAMHM, 3aJaHHbIMM KoopauHartamu. CKalsipHOE€ IPOMU3BEACHHE BEKTOPOB. BekTopHoe
YpaBHEHHE NPSIMOM M IUIOCKOCTH. [Crmonb30BaHME BEKTOPOB IIPH JIOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

JInsi BHEAyIMTOPHBIX 3aHATUM CTYJEHTAaM Hapsily C pEUICHUWEM 3a/1ad U BBIIOJHEHHUS
NPaKTUYECKUX 3aJaHUi MOXKHO MPEJUI0KUTh TEMBI UCCIIeI0BATENbCKUX U peepaTuBHBIX paldoT, B
KOTOPBIX BMECTO CEpHUM OTAEIBHBIX MEJKHMX 337a4 W YIPaKHEHWM IpEeIararoTcs CHKETHBIE
3aaHusl, TpeOyIOIMe JINTEIbHOW paboThl B paMKaX OJJTHOW MaTeMaTHUECKOM CUTYaI[MH. DTH TEMBI
MOTyT OBITh KaK HWHIAUBUAYAIbHBIMU 3a/laHUSIMH, TaK M TPYNIOBBIMH JJII COBMECTHOTO
BBITIIOJIHEHM S UCCIIEJOBAHU.



TEMATHYECKOE INTAHUPOBAHUE

I[Ipu  peanmzamuu  conepkaHusi  00meoOpa3oBaTeNbHON  y4eOHON — AMCIUIIIMHBI
«Marematuka» B npenenax ocpoenust OIIOIT CIIO na 6a3e ocHOBHOro o0IIero oopa3oBaHUs C
nosyueHueM cpegHero obmero oOpazoBanus (IIIICC3) wmakcumanbHas ydeOHas Harpyska

obyuaromuxcsi cocrapisger no mnpodeccun CIIO texHmueckoro mnpoduns — 234 dvacoB (1o
y4eOHOMY IIIaHYy).
TEMATHUYECKUU ITJIAH
Haspanue pasgena \ KoanuecTBo yacos
1 kypc (112 yaca)

BBenenue 4
Pa3Butue noHsTHA 0 YKCIE 12

Kopnu, crenenu u orapudmsl 25
[IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE 20
KomMOuHaropuka 14
KoopaunaTsl 1 BEKTOpbI 16
OCHOBBI TPUTOHOMETPUHU 21

JuddepennmpoBaHHbIi 3a4eT

2 kype (122 yaca)

OCHOBBI TPUTOHOMETPUU 8
QDyHKIUHN U TpaduKu 20
MHOrorpaHHiKU ¥ KpyTJIble Tena 24
Hayana maTemarnueckoro ananmsa 24
WHTerpas u ero npuMeHeHne 14
DJIEeMEHTBI TEOPUU BEPOSITHOCTEH M MATEMATUYECKON CTATHCTUKU 16
YpaBHEHUS U HEpPAaBEHCTBA 16

Hpomeofcymoq;wﬂ ammecmayusl 6 ¢0pM€ NUCbMEHHO20 9K3AM€EHA

HUroro 234




TEMATHUYECKOE TINTAHUPOBAHUE C OITPEJEJIEHMEM OCHOBHBIX BUJIOB JEATEJIBHOCTU
Ne Tema ypoka XapakTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH
ypPOKa CTY/IeHTA (Ha YpOBHe YUeOHbIX JieiicTBH)
1 kypc (112 yaca)
Bgenenue (4 1)
1. O060011eHne Kypca MaTeEMaTHKU B Kypce OCHOBHOTO O0ILIEro OsuaxoMiIeHMe ¢ POJIbI0 MATEeMAaTUKHU B HAYVKe,
2. o0Opa3oBaHusl. TeXHHUKE, OKOHOMHUKE, HHPOPMAI[MOHHBIX TeXHOJIOTHIX
3. Ilenu u 3a1a4u U3y4eHus: MaTEMATHKK B Ipodeccuu U OpakKTHdecKoil feareabHocTH. O3HAKOMIIEHUE C
4. eJIAMU U 3aJladyaMU U3yUeHUs MaTeMaTUKU ITPU
ocBoernunu mpocgeccuit CITIO
Pa3Burue nousitus yuciaa (12 yacon)
o. Ilenpie 1 panmoHaIbHBIC YUCIIA
6. 3akoHbI apu(METHYECKUX JeHCTBHIMA Brimmostrenne apudmMeTndecKux JeHACTBUN HALT
1. Apudmernueckue neicTBUS Hal OOBIKHOBEHHBIMU APOOSAMHU JHCJIaMH, COUeTasi YCTHBIE ¥ IUCbMEHHBIE IIPHUEMEI.
8. [Ipumenenne 3aKOHOB apuPMETHUECKUX TeHCTBUN IPH
9. JleiicTBUTENbHBIEC YHCIIA BBIYUCIIEHUSIX.
10. HaxoxneHnume mpuOIMiKeHHBIX 3SHAYEHUN BEJIMYNH U
11. [TpuOnauKeHHbIE BHIYUCICHUS IIOTPEITHOCTEHN BhIYUCIEeHU (a0COTIOTHON 1
12. Kommuiekcubie uncna. ApupmMeTnieckue IEHCTBUS C OTHOCUTEJIFHOM); CpaBHEHUE YHCJIOBHIX BHIPAKEHUH.
13. KOMILICKCHBIMH YHCJIAMH. Haxoxaenne onrbok B Ipeodpa3oBaHUsAX U
14. [ToBTOpEHME U cUcTeMaTH3aIus y4eOHOTO MaTepraia BBIUUCJICHUIX
15.
16.
Kopuu, crenenu u jorapudmsi (25 yacon)
17. Crenenb uncia ¢ NEIbIM IOKA3aTeIeM OsHakoMJIeHMe ¢ IIOHATHEM KOPHS N-ii CTeIeHH,
18. ['eomeTpryecKas Iporpeccust CBOMICTBAMH PAJAWKAJIOB U IPAaBUJIAMU CPaBHEHUS
19. CreneHHbIe 3aBUCUMOCTH M (DYHKIIUU KOpHEH.
20. CpaBHenue creneHei @opmysIrpoBaHUe OIIpeesIeHUsI KOPHS U CBOHICTB
21. Kopens n-oi crenenn KopHeit. Beraucienue u cpaBHeHUE KOPHEH,
22. BBITIOJTHEHUE IPUKUJIKU 3HAUEHUA KOPHS.
23. YHpoleHne BeIpaKeHUH, COAEPKALIUX PaJUKAIIBL. [TpeobpasoBaHMe YNCIOBBIX U OYKBEHHBIX BEIPAKECHUM,
COJIEPIKAIINX PATUKAJIIEI.
24, CrereHb C MPOU3BOJIBHBIM ITOKA3aTelIeM. BrimmosrHeHme pacueToB 1mo hopMysIaM, COIePIKAIIIIM
25. PaIUKAJIIBI, OCYIIECTBIISAS He00X0UMbIe TT0JICTAHOBKHU 1
Pelienne ypaBHeHHUH € IOMOLIBIO TOCTPOCHHUSI TPAUKOB npeodpasoBauus. OmpenesieHre paBHOCHILHOCTH
20. CTEMEeHHbIX (PyHKIMH




27. Jlorapudwmel. OnpeneneHue u CBONCTBA. BEIpAsKEHUN ¢ pagukasiamu. PerreHue
28. Beruucnenue norapugmon. CpaBHeHue JorapumMoB. UpPAaIMOHAJIBHBIX YPABHEHUM.
29. OsHaxoMJieHIe C IOHATHEM CTEIIeHH C
30. ITokazaTenbHbIC U JOorapuMHUUECKie PYHKIIUN, UX CBOMCTBA U TTEeHCTBUATEJILHEIM IIOKA3aTeJIeM.
31. rpaduKy. HaxoxmeHne 3HaUueHUH CTeIEeHU, UCIIOJIB3YS IIPU
32. O6nactpb IIPUMCEHCHU A ITOKA3aTCIIbHBIX U J'IOFapI/I(bMI/I‘leCKI/IX H606X0,£[I/IMOCTI/I UHCTPYMEHTAJIbLHBIE CPEICTBA.
yHKIMA. 3armrceiBaHue KOPHS N-# CTEIIeHU B BUJE CTEIIEHU C
[TokazarenbHbIC U IOTAPUPMUICCKIEC YPABHCHHUS. IPOOHBIM IIOKa3aTeJIeM M Hao0OpOT.
33. DopMyIMpoOBaHUE CBOUCTB cTeneHell. Berunciienne
34. [TokazarenpHBIC U TOTApU(PMUIECCKIEC HEPABESHCTBA. cTelleHeH ¢ pallMOHAJIHHBIM I0Ka3aTelIeM,
35. BBITIOJTHEHYE ITPUKUJIKYU 3HAUEHUS CTEeIleH ,
36. [TpaBwiia BEIYMCIICHHSI CTENICHEH 1 Torapu(moB CpaBHEHUe CTeIleHel .
Peenne okasaTelbHbIX U T0rapu(pMUICCKUX YPABHCHHIT U ITpeobpa3oBaHMe YHUCIOBBIX U OYKBEHHBIX BHIPAYKEHUIH,
37. HEPABCHCTB coZlep:RaIlliX CTelleH’, IpUMeHasd cBoiicTa. Pemenne
38. Perrenuve mpukJIagHBIX 38714 HA CJ0KHBIE ITPOIEHTHI IIOKA3aTeIbHBIX YPABHEHHI.
39. IToBTOpEHME M CHCTEMATH3AIUA YI€OHOrO MaTepraa. OsxakoMJIeHte ¢ IIpUMeHeHrneM KOPHEeH U CcTeleHell
40. IpU BEIYUCJIEHUU CPeJHUX, JIeJIeHUN OTpe3Ka B
«30JIOTOM CEeYEeHUM».
Pemrenme pukiragHBIX 3a7a4 HA CJI0YKHBIE TIPOIIEHTHI
BrimtostHeHME Tpeobpas3oBaHUi BHIpAKEHHUH,
npuMeHeHue POPMYJI, CBI3aHHBIX CO CBOMCTBAMU
cTelleHel 1 JIOTapuMOB.
Ormpemesenne 00JIaCTH OIYCTUMBIX 3HAYCHUH
JIorapu(PMHUYIECKOTO BhIpasKkeHus. Perrerne
JIOTapU(PMHUIECKUX YPaBHEHUN
41. KonTponbhas pabota no teme «KopHu, crenenu u jorapupmui»
IIpsiMble ¥ IVIOCKOCTH B mpocTpaHcTBe (20 yaca)
42. B3anmHOe pacioiokeHne MpsMBIX M ITIOCKOCTEH. DOopMyJIMPOBKA U IPUBEJIEHE JOKA3ATEJILCTB
43. IPU3HAKOB B3AUMHOT'0 PACIIOJIOKEHUS IPAMBIX U
44, [Tpu3Haky mapayuIeTbHOCTH MPSIMBIX U TUIOCKOCTEH. mwiIockocte. PacmosHaBaHme Ha yepTeskax U MOJEJISIX
Pa3JIMYHBIX CJIyYaeB B3AMMHOIO PACIIOJIOKEeHUS TIPS-
45. VYo Mex Ly TPAMBIMHU U TFIOCKOCTSMH. MBIX ¥ TIJIOCKOCTEH, apryMeHTHPOBAHNE CBOUX
46. cy:xneHuti. DopMmyaupoBaHmMe OMpeIeIeHUH,
47. Pemienue 3anaq. IIPU3HAKOB W CBOMCTB MapPaJLIeJIbHBIX U

48.




49.

IIePIIEHOIUKYJIAPHBIX HJIOCROCTGIZ, ABYT'PAHHBIX 1

50. I"'eomerpus EBkanna. JINHENHBIX YTJIOB.
BrimosiHeHMeE TTOCTPOEHUS YIJIOB MEKIY IPAMBIMU,

51. 3a7a4M Ha MOCTPOEHHUE. IIPAMOM M ILJIOCKOCTBIO, MEYKIY ILJIOCKOCTSIMHU II0

52. OIIMCAHUIO 1 PACIIO3HABAHNE UX HA MOJIEJIAX.

53. [IpuMeHeHMe IPU3HAKOB U CBOMCTB PACIIOIOKEHUS

54. MIPAMEBIX U IIJIOCKOCTeH IIPHU pellleHny 3a1a4.

Penienue 3a7a4 Ha BEIYUCIICHUE TCOMCTPHUICCKUX BCIMYHH. I/I306pameHHe Ha PUCYHKAaX 1 KOHCTPYHUpPOBaAHUE HA

9. MOJIeJIAX IePIeHINKYJISPOB U HAKJIOHHBIX K

S6. IIJIOCKOCTH, IIPSMBIX, IIaPpaJIIeIbHBIX IIJIOCKOCTEI,

S7. ['eomeTpust B IPO(ECCHOHANIBHOM e TENbHOCTH. YIJIOB MEKY IPSIMOM U IIJIOCKOCTHIO 1 00OCHOBaHUE

58. IIOCTPOEHHH.

59. [ToBTOpEHHE U CHCTEMATH3aIUs yueOHOrO MaTepHrara. Pemrenwne 3a1a4 Ha BEIUACIIEHIE T€OMETPUIECKHX

60. BesmunH. ONUCHBaHUE PACCTOSHUSA OT TOYKH JI0
IIJIOCKOCTH, OT IIPSMOM 0 IIJIOCKOCTH, MEKIY

61. IIJIOCKOCTSMU, MEJKIY CKPEeIIUBAIOIITUMIUCS IIPIMBIMIH,
MEeSKIy IPOU3BOJIBHBIMU (PUTYypaMU B IIPOCTPAHCTBE.
@opMmyIupoBaHUe U JOKA3BIBAHIE OCHOBHBIX TEOPEM O
paccToAHUAX (TeopeM CyIleCTBOBAHUS, CBOMCTBA).
N3o0paskeHme Ha yepTeskax U MOJIEJISAX PACCTOSTHUS U
obocHOoBaHme cBoux cyskaeHuit. OupenesieHue u
BBIUKCJIEHNE PACCTOSIHUHN B IPOCTPAHCTBE.
[Tpumenenne popMyJ1 1 TeopeM MIAHUMETPUU IS
pereHus 3aJaY.
OsmakoMIeHMe ¢ IIOHATHEM IIapaJslIeIbHOr0
IPOEKTUPOBAHUSA U ero cBorictBamu. Dopmynuposarue
meopemot 0 NJIOWA0U OPMO2OHAILHOU NPOCKUUL
MHO20Y20JIbHUKA.
I[Ipumenenne Teopuu 410 000CHOBAHMUS IIOCTPOCHHUM 1
BBIUHCJICHUH. APpryMeHTHPOBaAHNE CBOUX CYKICHUM O
B3aMMHOM PAaCIOJIOKEHNH IPOCTPAHCTBEHHBIX PUTYP

KomoOunaropuka (14 yacos)
62. KomOuHaTOpHbIE KOHCTPYKITHH. N3yuenne mmpaBuiia KOMOMHATOPUKHN W IPUMEHEHHE
63. O06pa31bl pereHrss KOMOMHATOPHBIX 33/1a4 ¢ TTIOMOIIBIO IIPU perreHn KOMOMHATOPHBIX 3a7aY.
KOMOMHATOPHBIX KOHCTPYKIIUH. Pemrenne koMOMHATOPHEIX 327144 METOIOM IIepebopa 1
64. OcHOBHBIE IIPpaBHUIIa KOMOWHATOPHBIX MOJICYETOB. Pemenue 3aqay.




65.

II0 IIPaBUJIY YMHOMEHM .

66. Yucio opOuT. OsHakoMiIeHMe ¢ IIOHATUSIMEA KOMOMHATOPUKIL:

67. bunom Herorona. Tpeyronsuuk Ilackains. pasMeleHusIMI, COUeTaHUIMHU, IIepeCcTaHOBKaMU 1

68. dbopmystamu giis ux Beraucaerus. O0bsicHeHMe U

69. Pemienue 3anauq. IIpuMeHeHue (POPMYJT JIJIsT BEIYUCIEHUS PAa3MeIleHuH,

70. IIePEeCTAHOBOK M COYETAHUN IPU PEelIeHUN 3a0a4.

71. Hcropust KOMOMHATOPUKH. Osumakomiienue ¢ omaomom HbioToHA B TpeyrobHUKOM

72. Pemenue 3amau. ITackamnsa. Penrenne npakTuyeckux 3anad C

73. HCIIOJIb30BAHUEM IIOHATHI U IPaBUJI KOMOMHATOPUKI

74.

75. KonTponbHas pabota «Pemnienne npocTbiXx KOMOMHATOPHBIX 3a7au»

Koopaunartsl u BekTopsl (16 yaca)
76. JlekapToBa crcTeMa KOOPJIHHAT Ha IUIOCKOCTH. BEKTOPHI Ha OsHakoMJIeHHEe ¢ IIOHATHEM BeKTopa. VayueHne
IIJIOCKOCTH. JeKapTOBOM CHCTEMbI KOOPAHMHAT B IIPOCTPAHCTBE,

77. Pemenue 3a1au. IOCTPOEHUE 110 3aJaHHBIM KOOpAUHATAM TOYEK U

78. YpaBHEHUS NPSIMOM, OKPYKHOCTH M TPOU3BOJIBHOM KPUBOM. ILJIOCKOCTEeH, HaXOKIeHNe KOOPAUHAT TOUeK.
HaxoxneHnume ypaBHEHUI OKPYsKHOCTH, CepPHI,

79. KoopuHaTe! 1 BEKTOPBI B IPOCTPAHCTBE. IJIOCKOCTH. BhIumcieHmne pacCTOSHUNA MeKIY TOUKaMMH.
N3syuenre cBOHCTB BEKTOPHBIX BEJIMYNH, ITPABHUII

80. Penrenue 3amay. PA3JIOMKEHNS BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,

81. CkansipHOe IPOU3BE/ICHHE BEKTOPOB. IPaBUJI HAXOKIEHUS KOOPJIUHAT BEKTOpPA B

82. IPOCTPAHCTBE, ITPABUJI JEeUCTBUM C BEKTOpaMU, 3aJ1aH-

Pemenue 3agay. HBIMU KOOPJAMHATAMMU.

83. [epreHAUKYIAPHOCTD MPSIMBIX M TIOCKOCTEH. [IprMeHEeHMe TeOpHY TIPH PEIeHNH 3129 Ha

84. TmeticTBUSA ¢ BekTopamu. M3ydeHre cKaaIsipHOTO

85. TPOU3BEeHU BEKTOPOB, BEKTOPHOTO YpaBHEHUST

86. Pemenue 3anad. mpsMoit u mwiockoctu. [IpumeHneHne Teopuu mpu

87. peleHnu 3a1a4 Ha JeHCTBUSA ¢ BEKTOPaMH,

88. BexropHoe npocTpaHCTBO. KOOPAWHATHBIN MEeTO/I, IIpUMeHeHe BEKTOPOB I
BBIYHCJICHUS BEJIUYUH YIJIOB ¥ PACCTOSHUM.

89. Pemenne 3anad. OsHakoMJIeHHe ¢ JOKA3aTeJILCTBAMHU TeopeM

90. CTePEOMEeTPUU O B3AUMHOM PACITOJIOKEHUN TPSIMBIX U
IJIOCKOCTEN C MCIIOJIb30BAHNEM BEKTOPOB

91. KonTtposbHast paboTa o reme «KoopanHaThl H BEKTOPBD)

OcHoBbl Tpuronomerpuu (21 yaca)




92.

Yrael u BpalaTCJIbHOC IBUKCHUC.

I/I3yquI/Ie PaguaHHOI'0 MeToga M3MepPeHurd YI'JIOB

93. IlepeBoa rpagycHOi Mepbl U3MEPEHUS YIVIOB B paIUaHHYIO U BpallleH!usd U UX CBA3U C T'PATyCHOU MEpPO.
o0OpaTHo. N3obpaskenue yriioB BpallleHUs Ha OKPYKHOCTH,
94. lonoxeHne TOYKH B IGKAPTOBOI CHCTEME KOOPAHHAT. COOTHECEHHE BEJIMYHMHBI YIJIa C €r0 PACIOJIOMKEHIEM.
TpuronomerprdecKkue orepanum. @opMyIMpoOBaHUE OIpeaeIeHUN TPUTOHOMETPUIECKUX

(byHKIIMI OJ1s YTJIOB IIOBOPOTA M OCTPHIX YIJIOB

95. Haxoxaenne 3HaueHUH TPUTOHOMETPUIECKHUX (DYHKITUH. IPAMOYTOJIBHOTO TPEYTOJIBHUKA U 00bICHEHHE UX
B3aMMOCBS3MU.

96. [IpruMmeHeHUE OCHOBHBIX TPUTOHOMETPUYIECKUX

97. [IpeobpazoBanue TPUrOHOMETPUUECKUX BHIPAKECHHIA. TOKIECTB JIJIST BEIUMCIICHUS 3HAYCHUH
TPUTOHOMETPUYECKUX (PYHKITHH 110 OJTHOM U3 HUX.

98. [ToBTOpEeHMEe U cucTemMaTu3alys y4eOHOTro MaTepuaia.

99.

100.

101.

102. Brluncnenre 3HaueHui TPUTOHOMETPUYECKUX BBIPAKECHUI. DopMyaupoBaHue OIpeaeIeHui TPUTOHOMETPHUYECKUX

103. pYHKIIMI OJIg YyIJI0B II0BOPOTA M OCTPBIX YIJIOB

104. IPSIMOYTOJILHOTO TPEYTOJbHUKA U 00bACHEHUE UX

105. B3aUMOCBS3U.

106. I'padmky TpUTOHOMETPUUECKUX (PYHKITHIHA. [TpruMeHeHME OCHOBHBIX TPUTOHOMETPUUECKUX

107. TOKIECTB JIJIST BEIUMCJICHUS 3HAYCHUH

108. TPUTOHOMETPUYECKUX (PYHKITHH II0 OJTHOM U3 HUX.

109. [ToBTOpeHue u cucremMaTu3anus yaeOHOro MaTepuaa.

110.

111.

112.

2 kype (122 yaca)
OcHoBbI TPHTrOHOMeTpPHH (8 YacoB)

1. OOpaTHbIe TPUTOHOMETPHUYECKHE () YHKITUH. @opMmysiupoBaHUE OIpeaeIEeHUN TPUTOHOMETPUIECKUX

2. (byHKITHIT 1J1 YTJI0B II0BOPOTA M OCTPHIX YTJIOB

3. IPAMOYTOJILHOTO TPEYTOJIbHUKA U 00BSICHEHUE UX

4, B3aMMOCBSA3U.

5. [Ipocreiiire TpUrOHOMETPHUYECKHE YPABHEHUSI. ITprnMeHeHNEe 0OCHOBHBLIX TPUTOHOMETPHUUCCKIX

6. Pelienne TpUroHOMETPUYECKUX YpaBHEHUH. TOKIIECTB IJIS BLIUMCJICHUS 3HAYCHUN

7. TPUTOHOMETPUYECKUX (PYHKITHH 110 OJTHOM U3 HUX.

IIpuMmenenne 00X METOI0B pPeIlleHNs YPaBHEeHUHN




(mpuBemeHMe K JUHEHHOMY, KBaIPATHOMY, METO.I
Pa3JI0KEeHIS HA MHOMKUTEJIN, 3aMeHbI IIepeMeHHOMN)
IIPH PelIeHnuH TPUTOHOMETPHUUECKUX YPaABHEeHHH.
VYMeHne orMeuaTh HA Kpyre PelieHns IPOCTENIITNX
TPUTOHOMETPUYECKHX HePABEHCTB

OsnakoMJIeHUE ¢ IIOHATHEM 00PaATHBIX
TPUTOHOMETPUUECKUX (PYHKITHMA.

Nsyuenue ormpemesieHuil apKCUHYyCa, apKKOCHHYCA,
apKTaHreHca Jucia, POpMyINPOBAHUE UX,
n3o0paskeHne Ha eIUHIIHON OKPYKHOCTH,
IpHMeHeHNe IPU PellleHUN YPaBHEeHNH

8. KonTponbHas padota «Perienne TpuroHoMeTpHUueCcKux
YpaBHEHUI
®yukuun u rpapuxu (20 yaca)

9. O0630p OOIIUX MOHATHHA. OsuaxoMiIeHHe C IIOHATHEM IepPeMeHHOH’, IpuMepaMu

10. CaolicTBa QyHKIMH. 3aBUCHUMOCTEN MEXKy IIepeMeHHbBIMH.

11. OsHakoMJIeHMe ¢ IIOHATHEM I'padria, orpeaesieHe

12. HPUHAIJIEKHOCTA TOYKU IPaPUKy PYHKITIII.

13. Hccnenoanue GpyHKINN IO CXEMeE. Ormpemenenne mo popmyJie IpocTeiiinei 3aBUCUMOCTH,

14. BUJA ee rpaduka. Beipaskenue mo popmysie oqHOM

15. mepeMeHHOHU uepe3 JIpyTue.

16. Apudmerndeckue nercTBus HaJ QYHKIIUSIMHU. OsnaxomJiieHme c omipenesieHreM QYHKITNH,

17. dopmyupoBanue ero. Haxosaenume obactu

18. ompeaeIeHus U 001aCTH 3HAUYeHUH PYHKITHKT
OsHakoMJIeHHE ¢ IIpUMepaMu (PYHKITTOHAIBHBIX

19. [TpeoOpazoBanue rpadukoB QYyHKIIUH. 3aBUCHUMOCTEH B peasIbHBIX IIPOIleccax M3 CMEKHBIX

20. OUCITHIIINH.

21. OsHakoMJIeHHE C JOKA3aTEJIbHBIMH PACCY KICHUIMU
HEKOTOPBIX CBOMCTB JJMHEWHON M KBapPaTUUYHOMN

22. [Toctpoenue u uccnenoBanue rpadukoB QyHKITUH. (yHRIINH, TpOBeIeHNe HUCCIeJOBAHNA JIMHEHHOMH,

23. KyCOYHO-JIMHEIHOH, TpoOHO-IMHeHOH 1 KBaJIpa-

24. THYHOH (PYHKIIHHI, IOCTPOCHNE UX I'PaPUKOB.

25. ObparHas GyHKLHS. ITocTtpoenne u urenmne rpadpuKkoB PYHKITHA.

26. [ToBTOpEHME U cucTeMaTH3aIus y9eOHOTO MaTepHraa. HccrenoBanue QpyHKIINN.

21. CocrasiieHre BUI0B (PYHKIIUH 110 JAHHOMY YCJIOBHIO,

perieHHe 3a71a4 HA 9KCTPEMYM.




Brimosraenme npeodbpasoBauuii rpaduKa PyHKITAN
Nayuenne nonamus obpamuoli oyHKL UL,
ompejiesieHne BUAA U nOCMpPoeHue 2pagura oopammoii
PyHKUUU, HaxXoMcOeHue ee 001IacmU OnpedesieHuUs U
obniacmu 3naueruli. Ilpumenenue cBoiicTB (PyHKIIMI
IpU UCCJIeNOBAHUN YPAaBHEHUI U PeIlleHruH 3a/1a9 Ha
arcTpemyM. O3HAKOMJIEHHE C TTOHATUEM CJIOMKHOM
dyuRIITIN.

[TocTpoenne rpadrkoB CTEIIEHHBIX 1
JoTapuPMUUECKUX (PYHKITHH.

OsHaxoMJIeHIEe C TOHATHEM HEeITPepPBIBHOM
mepuoarnYecKkoit pyHKINH, POPMYIMPOBAHIE CBOMCTB
CHHYyCa U KOCHHYyCa, [IOCTPOeHMEe UX IPpaduKOB.
OsHakoMJIeHHe C IIOHATHEM TapPMOHUYECKUX
KoJIeOaHUI ¥ IpuMepaMy rapMOHHUYECKUX KOJIe0a Hui
JIJISI OIIMCAHMS IIPOIIECCOB B (PU3MKE U APYTUX 00JIaCTIX
3HAHUS.

OsHakoMJIeHHe C IIOHATHEM Pa3pPBIBHOMN
MepUoINYecKoit PyHKITNH, GOPMYIMPOBAHIE CBOMCTB
TaHTeHCa ¥ KOTAHTeHCa, ITOCTPOeHNe UX TPaduKOB.
[TpumeHeHME CBOICTB PYHKITHH JJI CPAaBHEHUS
3HAYEHUHN TPUTOHOMETPUUYECKUX (PYHKIINM, PeIIeHIs
TPUTOHOMETPUYECKUX ypaBHeHui. [locmpoerue
epaguros 06pamHbLx MPUSOHOMEMPUUECKUX DYHKULL
u onpeoesieHue no epagurKam ux ceolicmsa.
BrimmosrHenne npeobpasoBarus rpadprKkoB

28.

KonTtponbHas pabota mo teme «DyHKINU 1 TpaduKm

MHOrorpaHHUKH M KpyrJjble Teqaa (24 yacos)




29. I'eomeTpuueckre NOHATHS B TPEXMEPHOM IIPOCTPAHCTBE.
30. [Mapannenenumnenst ¥ MPU3MBbI
31.

32. Pemenue 3anau.

33.

34.

35. [Mupamuner. [Toctpoenue.

36.

37. Pemenue 3anau.

38.

39. Kpyrnsle Tena.

40.

41.

42. Pemrenue 3agauq.

43.

44, ITpaBrIIbHBIE MHOTOIPAHHUKH.
45.

46. Pemenue 3anau.

47.

48. ITnatoHOBBI TEMNA.

Omnmcanme 1 XapaKTepPUCTUKA PA3JIUYHBIX BUI0B
MHOTOTPAHHUKOB, IIepeuncieHrne UX 3JIEMEeHTOB U
CBOCTB.

N3o00pasxenne MHOTOTPAHHUKOB 1 BBIIIOJTHEHHE
IIOCTPOEHUS Ha M300PAKEHNAX 1 MOIEJISAX
MHOTOTPAHHUKOB.

Brrumcnenne muHeHAHBIX 9JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(PUTYPAITHUAX,
apryMeHTHPOBAHME CBOUX CYKICHNN. XapaKTepHUCTUKA
¥ M300paskeHne CeUeHUs, PA38ePMKU MHO202PAH -
HUKO08, BRIUYHCJIEHUE IIJIOIIA el TOBEPXHOCTEM.
[TocTpoenme mIpocTeHIINX CeUeHUH Ky0a, IIPHU3MBI,
nupamunabl. [IpruMenenie paxkToB U cBeqeHUN U3
ILJIaHUMETPUH.

OsuaxoMiIeHre C BUIAMU CUMMETPHUI B IIPOCTPAHCTBE,
dopmyrpoBaHMe OmpeaesIeHUA 1 CBOMCTB.
XapaKTepuCTUKA CUMMETPHH TeJI BpallleHusI 1
MHOTOTPAHHUKOB.

[IpuMmereHne CBOMCTB CHMMETPHUH IIPHU PEIIeHNHN
3agadu. Mcronb3oBaHie MpuoOpeTeHHBIX SHAHUH IJIs
mccJIeJOBAHUS U MOJIeJTMPOBAHUSA HECJIOKHBIX 3a/1a4.
N300paskenrie 0CHOBHBIX MHOTOTPAHHUKOB 1
BBITIOJTHEHHE PUCYHKOB I10 YCJIOBUAM 3aJ1a4u
OsxakoMJIeHMe ¢ BUJAMU TeJI BPAIlleHs,
bopMmyTEpoBaHIe UX OIIPEIEIEHUNA 1 CBOHCTB.
DOopmyIupoOBaHUE TEOPEM O CEUEeHHH Iapa
IIJIOCKOCTBIO 1 ILJIOCKOCTH, KacaTeJIbHOM K cepe.
XapaxkTepucTuKa U N300pasKeHe TeJI BpallleHus, UX
pa3BepPTKU, CEUEHUS.

IIpoBemenne qorka3aTeILHBIX PACCYKICHUM IIPK
perieHnn 3aa4.

[IpuMmeneHne CBOMCTB CHMMETPHUH IIPU PEIIeHNN 3a0aY9
Ha TeJIa BpallleHusI, KOMOMHAIINIO TeJI.

N3o00pasxenre 0OCHOBHBIX KPYTJIBIX T€JI ¥ BBIIIOJIHEHIE
PHUCYHKA II0 YCJIOBUIO 3aJlaUn




49. Pemienue 3amau no pazzgeny. OsnaxomJieHMe ¢ MOHATUSIMH IJIOIIAIH U 00beMa,

50. aKCHUoOMaMHU U CBOMCTBAMM.

51. [ToBTOpEHME U cucTeMaTu3alus yueOHOro MaTepuaia Pemrenune 3agau Ha BeIUmcIeHHE ILIONIAAEH IIJIOCKHUX
duryp ¢ mpuMeHeHHEM COOTBETCTBYIOIITHUX (POPMYJI U
darxToB n3 mwiranuMmerpuu. Msygenue Teopem o
BBIUYHCJIEHUN 00HEMOB ITPOCTPAHCTBEHHBIX TeJI,

52. Konrponbnas pabora 1o Teme « MHOrOrpaHHUKHM U KPYTJIbIE TENAY. | pellleHHe 3a1ad HA IpUMeHeHUe (PopMyJI BEIUUCICHU
o0bemoB. M3yuenne dpopMyJI 1151 BEIYHCICHILS
IIJIOIIAJe IIOBEePXHOCTEM MHOTOTPAHHUKOB U TeJI
BpaIlleHus.
OsHaxoMJIeHIEe C MEeTOI0M BBIUHCIEHUS ILJIOIIA I
TIOBEPXHOCTH cheprl. PerteHre 3aayu Ha BEIYUCTIEHTE
IJIONIAJIeM MOBEPXHOCTH TPOCTPAHCTBEHHBIX TeJI

HayvaJsia maTemaTuuyeckoro anajansa (24 yacon)

53. [Tpornecc u ero MoIeTMpPOBaHUE.

54, O3HakoMJIeHHE C IIOHATHEM YHCJI0BOM

55. [TocnenoBarenbHOCTD Kak GyHkmus. CBolicTBa TI0CJIEIOBATEJIBHOCTH, CIIOCO0AMH ee 3aIaHusd,

56. MOCJIEI0BATEILHOCTEH. BBIYUCJIEHUSIMU €€ YJIEHOB.

S7. Osnarkomaerue ¢ noHamuem npeoea

58. ITonsiTHE IPOU3BOAHON. nociedosamesnvrocmu. O3HAKOMIIEHHE C BEIYHCICHHEM

59. CYMMBI 0€CKOHEUHOT'0 YHCJIOBOTO psAjga Ha IIpUMepe

60. YpaBHeHHE KacaTeIbHOH B TOUKE. BBIUMCJIEHUS CyMMBbI OECKOHEUHO YOBIBAIOIIEH I'e0-

61. METPUYECKOM! ITPOTPECCUM.

62. ®opmynbl 1udhepeHIMpoBaHUS. Pemmenue 3agavu Ha npuMeHeHue (POPMYJIIBI CyMMEBL

63. OeCKOHEeUHO yORIBAIOIIeH TeOMeTPIIEeCKOl IIPOTPeCcCH

64. [IpuMmeHeHne NPOU3BOIHOM K UCCIIEN0BAHUIO (DYHKIIMIA. OsuaxrkoMJIeHHE C IOHATHEM IIPOU3BOTHOM.

65. N3syuenwre u dopMyinpoBanme ee MEXaHUIECKOTO U

66. TeOMeTPUYEeCKOro CMbICJIa, U3ydeHUue aJITOpuTMa

67. [IpuknagHelie 3a1a4u. BBIUUCJIEHUSA TPOU3BOTHOM HA IpUMepe BEIYUCTIEHUS

68. MTHOBEHHOI CKOPOCTU U YTJIOBOTO KOappHUIteHTa

69. [TepBooOpa3znas. KacaTeJIbHOM.

70. CocraBiieHre ypaBHEHHUS KacaTeJbHOH B 00IeM BH/IE.

71. ®opmyna Teiinopa. YcBoenue mmpaBust 1udppepeHITTPOBAHUS, Ta0IUITHI

72. IPOM3BOAHBIX dJIEMEHTAPHBIX (DYHKITMI, IpHUMeHeHIe




73. Tabnuna uHTErpaIoB. BeruncieHne HHTErpaIoB. st nudpcpepeHITUPOBaHUSA PYHKITUM, COCTABJIEHUS
YPaBHEHU: KAacaTeJIbHOM.
N3yuenme Teopem 0 CBSA3U CBOMCTB (PYHKITUU U

74. [ToBTOpenue u cucremaru3anus yaeOHOro MaTepuaa. IIPOU3BOSHOM, POPMYIHUPOBKA HX.

75. IIpoBemenue ¢ IIOMOIIBIO IIPOU3BOIHOM UCCIEI0BAHUS

76. KonTponbhas pabota «Pemenue npuKkiIaaHbIX 3a7a4, ¢ TOMOIIBIO dbyuKIMIN, 3amaHHON POPMYIOH.

IPOM3BOTHOW. YceraHoBiieHNE CBSI3U CBOMCTB (PYHKITUN 1
IPOM3BOSHOM 110 UX IPaHUKaM.
[IpumeHeHMe TPOUIBOTHOM JIsI PEIIEHU 3a/1a4 Ha
HaXOKJIeHre Hau00JIbIIIero, HAUMEHbIIeT0 3HAUYeHUST U
Ha HaXOKJIEHHE IKCTpeMyMa
HuTerpau u ero npumenenue (14 yacon)

77. [Tnomanu mnockux ¢uryp. Beraucnenue miuomaznei no u3BectTHoIM | MgyyeHne npaBuiia BEIYUCICHUS [IEPBOOOPA3HON U

78. dbopmynam. teopembl HeoToma— JleitbamIia.

79. Pemrenne 3amay Ha CBSI3b IIepBOOOPA3HOIL 1 €€

80. Teopema HproTona-JleiiOHuma. MIPOM3BOTHOM, BEIUYMCIEHUE TIePBOOOPA3HOM IJIsI

81. Brrunciienue miomanau KpUuBOJIUHENHON Tpaneuuu. TaHHOM PyHKIIUN.

82. Pemenne 3agau Ha npuMeHeHre HHTErpaja I

83. ITpoctpancTBeHHbIE Tena. OOBEMBL. BBIYHCJICHUS (PU3NUECKUX BEJINYUH U IO el

84. Brrancnenne 06beMOB Tell.

85.

86. HHTerpalibHbIE BETUYMHBI.

87.

88. [ToBTOpeHue u cucremMaTu3anus yaeOHOro MaTepuaa.

89.

90. KonTponbHas padoTta «BbIYHCICHIE HHTETPATIOB)

91. Dy1eMeHTHI TEOPUHU BEePOSTHOCTH M MaTeMaTH4YecKoii cratuctuku (16 yacos)

92. BeposTHOCTE 1 ee CBOWCTBA. N3yuenne kaccuyeckoro onpeaeIeHusT BEPOSITHOCTH,

93. CBOMCTB BEPOSATHOCTU, TEOPEMBI O CYMMeE BEepPOSITHOCTEM.

94, [ToBTOpHBIC UCTIBITAHUS. Paccmorpenme mpuMepoB BHIYUCIEHUS BEPOSITHOCTEHH.

95. Pemrenne 3agau Ha BEIUMCICHNE BEPOATHOCTEH

96. Crny4aiiHa BeJIMYMHA. COOBITHH

97. OsHaxoMJieHMe ¢ Ipe/iCTaBJIeHNEeM YNCIOBBIX JTAHHBIX

98. Pemenue 3a1ay Ha BEpOSITHOCTD.

99.

" UX XapaKTepuCTuKaMU.




100.

101.

Hctopuueckas crpaBka. [IpoucxoxaeHne Teopuu BEpOsSTHOCTH.

102.

103.

104.

105.

106.

[ToBTOpEHME U cucTeMaTU3alys yueOHOro Marepuaia.

Pemenne nmpakTudeckux 3agad Ha 00padbOTKY
YHCJIOBBIX JIAHHBIX, BEIUUCIIEHNE UX XaPaKTEePUCTUK

107.

KonTponbnas pabota «Perienne 3a1a4 Ha BEpOSITHOCTHY

YpaBHeHnusi 1 HepaBeHcTBa (16 yaca)

108. PaBHOCHIIBHOCTD ypaBHEHHH.

109.

110. OcCHOBHBIE IPUEMBI PEIICHUS YPAaBHEHUH.

111.

112.

113. Pemenue cucrem ypaBHEHUM.

114.

115. Pemenne HepaBeHCTB.

116.

117. Pemenue panvoHanbHbIX HEPABEHCTB METOJJOM UHTEPBAJIOB.

118.

119. [ToBTOpeHue u cucremMaTru3anus yaeOHOro Marepuara.

120.

121. IToaroToBka Kk KOHTPOJIBHOM paboTe.

122. KonTponbHas pabota no teme «Perienrue ypaBHeHUN U
HEPaBEHCTBY

123. AHaiu3 KOHTPOJIBHOM paboTHI.

OsHaxoMJIeHIe C IPOCTEHUIITNMU CBEIEHUSIMU O KOPHSIX
aJireOpandecKux ypaBHEHUH, IIOHATUSIMU
HWCCJIeJOBAHUA YPABHEHUN U CUCTEM YPaBHEHUM.
N3ayuenwre Teopruu paBHOCUIBHOCTY YPABHEHUH U ee
npumeHenus. [loBropeHue 3ammcu perreHus
CTaHIAPTHBIX YpaBHEHUH, IPUEMOB IIpeodpa3oBaHMUs
yPaBHEHUH JJIsI CBeIeHUS K CTAHIaPTHOMY
yPaBHEHUIO.

Permtenne parmmoHaJIbHBIX, ©PPAIIIOHATIBHEIX,
TIOKAa3aTeJIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUN U
CHICTEM.

Hcmiosib3oBaHMEe CBOMCTB U TPa@UKOB (DYHKITHH JIJIs
pereHus: ypaBHeHui. [loBTOpeHME OCHOBHBIX ITIPHUEMOB
PEeIeHUsT CUCTEM.

Pemrenne ypaBHeHUiT ¢ npuMeHEHUEM BCEeX TPUEMOB
(pasoskeHUs HA MHOKUTEJIN, BBEJIEHUS HOBBIX
HEM3BECTHBIX, TTOJICTAHOBKY, TpadyMIecKoro MeTo/1a).
Pertenne cucrem ypaBHeHU ¢ IpUMEHEHHUEM
Pa3IUMYHBIX CIIOCO00B. PellteHre HepaBeHCTB U CUCTEM
HEepPaBEeHCTB C IIPUMEeHEeHUEeM Pa3JIUIHBIX CIIOCO0OB.
[TpumeHeHME MaTEMAaTUYECKHUX METO/IOB JJIS PEIeHUsT
cozepskaTeIbHBIX 3a71a49 U3 PAa3IUIHBIX 001acTei
HAYKH U IPaKTUKN. VHTEepIpeTHpoBaHMe pe3yIbTaToOB
C YYETOM peaJIbHBIX OTPAaHUYEHUN

Hroro 234 yacos




YYEBHO-METOJANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCIUIIJIMHBI «<MATEMATHKA»

ITomemenne kabuHeTa yaoBiIeTBOpseT TpeOoBaHUAM CaHUTapHO-3IHIEMHOIOIMYECKUX
npasusl 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u oCHAIIEHO THUIIOBBIM 00OPYIOBAHHUEM,
yKa3aHHBIM B HaCTOSIIMX TPeOOBAHHUAX, B TOM YHUCIIE CIELUATU3UPOBAHHON yueOHOH MeOenbto
U CcpelcTBaMH OOyUYCHHsI, JOCTATOYHBIMU JUIS BHITIOJHEHUS] TPEOOBAHUHN K YPOBHIO MOATOTOBKH
oOydJaronuxcs.

B kaOunere ecTh MyJIbTHMEIHIHOE 000PYAOBaHHUE, IMOCPEACTBOM KOTOPOTO YYACTHUKHU
00pa30BaTENBLHOTO MIPOIiecca MOI'YT IIPOCMATPUBATh BU3YaJIbHYIO HH(POPMALIMIO [0 MATEMATHUKE,
CO3/aBaTh MIPE3EHTALMH, BUIEOMATEPHAIIbl, UHbIE JOKYMEHTHI.

B coctaB yueOHO-METOANYECKOTO U MaTepPHAIbHO-TEXHUUECKOT0 00eceueHus Iporpam-
MBI y4eOHOM JucHMIUIMHBI «MaremaTuka: anreOpa W Hayajla MaTeMaTH4YeCKOTO aHalu3a;
TeOMETPUS» BXOIAT:

— MHOTO()YHKIIMOHAIBHBIA KOMIUIEKC MPENOAaBaTes;

- HarmsgHele 1mocoOust (KOMIUIEKTBI y4eOHBIX TaOJIMIl, TUTAKaTOB, IOPTPETOB
BBI/IAIOIMXCS YUEHBIX-MAaTEMaTHKOB U JIp.);

— nH(pOPMAILMOHHO-KOMMYHHUKATUBHBIE CPECTBA;

— JKpaHHO-3BYKOBBIE MIOCOOUS;

— KOMIUIEKT TeXHHYECKOM OKyMEHTalllu, B TOM 4YHCJe MacnopTa Ha CpelcTBa oOyde-
HUSI, MHCTPYKIIHUH TI0 MX MCITIOJIb30BAaHHUIO U TEXHUKE 0€301TacHOCTH;

- OubnuoTeuHbId (HOH/I.

B Oubnuoreunsiii poHa BXOAAT yueOHUKH, ydyeOHO-MeToauueckue KomriekTsl (YMK),
o0ecrneunBaroIMe OCBOCHHE Yy4yeOHOH aucuuiuinHbl «MaTtematuka: anrebpa W Hayana
MaTeMaTHYECKOTO aHallM3a; TEOMETPUS», DEKOMEH/IOBAHHBIC WM JIONYIICHHBIC JUIS  HC-
I[MIOJIb30BAHHUA B llpO(I)CCCl/lOllaJll)lll)lX O6pa'3()Ba'l'CJlb]lle OopraHusanugax, pCalu3yroUIux 00-
pazoBaTeIBHYIO IPOrpaMMy CpeaHero odmiero oopa3oBanus B npenenax ocsoenus OITOIT CITO
Ha 6a3e OCHOBHOTrO 00111ero 00pa3zoBaHusl.

bubnuoreunsiit (OH JOMOIHEH SHIMKIONEAUSIMH, CIIPaBOYHUKAMHU, HAyYHOU, Hay4yHO-
MOMYJIAPHOM U IPYroil JINTEpaTypoOy 110 MaTEMaTUKE.

B mpouecce ocBoeHuss mporpammbl yueOHOW IJUCHMIUIMHBI «Marematuka: aiaredpa u
Hayaja MaTeMaTH4YecKOro aHajiu3a; eOMETPHs» CTYIEHTHI JOJDKHBI MOJTYYHUTh BO3MOXKHOCTb
JocTyna K AJIEKTPOHHBIM y4eOHBIM MaTepuajlaM [0 MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM
noctyne B cetu MHTepHeT (37eKTpOHHBIM KHHMTraM, MPakTHUKyMaM, TectaM, marepuainaMm EI'D u

zp.).



PEKOMEHJAYEMASA JIMTEPATYPA
st cTyneHToB

1. bammakoB M.M. Matemaruka. DJIeKTpOHHBIM yde0. METOA. KOMIUIEKC JUISL CTY.
[IpodeccnoHalbHBIX ~ 00pa30BATENbHBIX  OpraHU3AIMi, OCBAaMBAIOIMUX  MpOopeccuu U
cnenuansHoctu CIIO. — M., 2017.

2. bammvakoB M.M. Martemaruka: anreOpa M Hauyajga MaTeMaTHYECKOrO aHaJM3a,
reoMeTpusi: y4eOHUK JUI CTYIEHTOB MpO(ecCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aLui,
ocBauBawImuXx npodeccuu u cneruanbHoctu CI10. — M., 2017

3. bammakoB M.M. MaremaTtuka: anrebpa W Hadaja MaTeMaTUYECKOIO aHAJIN3a,
reoMerpusi: COOpHUK 3a7ady NpPOQMIbHON HaMpaBlIEHHOCTU: y4eO. mocoOue is CTYACHTOB
npodeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHM3alWii, OCBaMBalOIIUX mpodeccuu
cnemuanpHocTu CIIO. — M., 2017

4. T'yce B.A., I'puropreB C.I'., MBonruna C.B. MaremaTuka: anrebpa u Hauana
MaTeMaTUYeCKOT0 aHaiu3a, TeOMeTpus: Y4YeOHUK s CTYIEHTOB MPOo(deCcCHOHATbHBIX
opranu3zanuii, oceanBarouux npodeccuu u cnenuansuoctu CI10. — M., 2017.

5 AureOpa u Havana aHanmmza 10-11. mox pen. A. H. Komvoropoga. — 20-¢ u3n.-M.:

[Ipocsemienne, 201 1r.-384c.
6. T'eomerpms 10-11. A.B. IToropenos.-11 — u3a.-M.: [Ipocsemenue, 2011.-175 c.

Jus npenogaBaresieit

1. O6 obpazoBanuu B Poccuiickoit @epepannn: denep. 3akon ot 29.12. 2012 Ne 273-D3
(B pen. @enepanbhbix 3akoHOB OT 07.05.2013 No 99-®3, ot Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, ot Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCECHHBIMU
denepanbabiM 3aKk0HOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, c u3m. ot 19.12.2016.)

2. Ilpukaz MunucrtepctBa obOpazoBanuss W Hayku P® ot 31.12.2015 Ne 1578 «O
BHECCHUHU M3MEHEHHI B (eiepabHbIi TOCYAapCTBEHHBI 00pa30BaTEIbHbIN CTAHAAPT CPEAHETO
oOmiero o0pa3zoBaHMsl, YTBEP)KACHHBIM NpukazoM MuHucTepcTBa 00pa3oBaHMs U HAYKH
Poccuiickoit ®enepannn ot 17 mast 2012 r. N413"

3. Ilpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHuil B [Ipukas MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu
oT 17.05.2012 Ne 413 «O6 yTBepxaeHUH (peaepanbHOro rocy1apCTBEHHOI0 00pa3oBaTebHOTO
CTaHJapTa cpeaHero (MoJHOTo) o0IIero 0opa3oBaHUs».

4. ITucemo [lenmaprameHTa rocylapCTBEHHON MOJIUTUKU B cepe MOJIrOTOBKH PabOUMX
kagpoB u JIIIO MunucrepctBa oOpaszoBanus u Hayku P®D ot 17.03.2015 Ne 06-259
«PekoMeHalKM MO0 OpraHu3alMi MOJY4YeHHs CpeAHero obIiero obpazoBaHMs B Hpeaenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrpaMM CpeaHero npogecCHOoHaIbHOro oO0pa3oBaHMs Ha 0Oasze
OCHOBHOTO 0011ero o0Opa3oBaHUS C YdeToM TpeOoBaHMM (enepaabHbIX T'OCYAAPCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJIy4aeMOM Hpodeccuu WIM CHEeUUaTbHOCTH CpPEIHEro
npo¢eCCHOHATBLHOTO 00pa30BaHMSIY.

5. bammvakoB M.U., Ilpranos I1.1. MeToanaeckoe mocodue mis moaroroBku EI'D. —
M., 2014

HNuTepHeT-pecypcsl
1. www.fcior.edu.ru (MupopmanmoHHble, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MaTePHAIbI).
2. www.school-collection.edu.ru (Eaunast xomiekuuu nudpoBbIX — 00pa3oBaTeIbHBIX

pECypCOB).
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