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IlosicHuTeILHAA 3aMUCKA

AnantupoBanHas nporpamma 1o creruanbHoctd 19.02.10 TexHonoOrHs NPOXYKIIUH
OOIIECTBEHHOTO  TNHTaHWs  COCTaBJICHA HAa  OCHOBE  MPHMEPHOH  MPOTpaMMbI
o0mieo0pa3oBaTesibHOM  yueOHON AMCUMIUIMHBL «MartemaTtuka» s HpoQecCHOHaTbHbBIX
oOpa3zoBarenbHbIX opranu3zanuii. [Iporpamma cocrasiena s crynentoB ¢ OB3 (o ciyxy).

A,[[aHTI/IpOBaHHaﬂ nmporpamMmma IMOATOTOBKHU CrIequaJimCToOB CpCaHCro 3BCHA
PErNIAaMCHTUPYCT MLCJIIH, OXHUIAACMBIC PE3YJIbTAThbl, COACPKAHUC, YCIOBHUA MW TEXHOJOIMU
pcajm3anuun O6p330BaTeJ'IBHOFO nponecca, OUCHKY KadyeCTBa IMOATOTOBKHU BBIITYCKHHUKA IIO
JIaHHOH CHELHUaIbHOCTH.

[lporpamma  oOmeoOpa3oBaTenbHON  yueOHOW — aucimiuiiHa — «Marematuka»
npeadHasHadycHa il HU3Yy4YCHHA MAaTCMATHUKH CTYACHTOB C HApYUICHUAMU ClIyXa
BIPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3ALMIX, PEATH3YIOIIUX O00pa30BATEIHHYIO
IporpaMmy cpegHero oOmero o0pa3oBaHUS B IIpelerax ~ OCBOCHUS ~ OCHOBHOM
npodeccuonanpHoi o0pa3oBarenbHON nporpamMmbl  ([IIICC3) Ha Ga3ze OCHOBHOTO 00IIEro
00pa3oBaHus MMPU MOATOTOBKE CIICIIHATUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe Ha ocHoBe @DI'OC cpemnero  obiero
00pa3oBaHus, yTBEPKIECHHOTO MpukazoM MunoOpHayku Poccum ot 17.05.2012 N 413 (pen.
or 29.06.2017), npumepHOii OCHOBHOM oOpa3oBarenbHOil mporpammbl COO, omoOpeHHoU
peuieHreM ¢eaepanbHOro y4eOHO-METOAMYECKOro 00beIMHEHU MO0 00IIeMy 00pa30BaHHUIO
(mpotokon ot 28.06.2016 r. Ne 2/16-3), npumepHOii mporpammsl, omoOpenHol Hayuno-
MeToaudyeckuM coBetoM llentpa mnpodeccuonanbHoro obpaszoBanus OPI'AY «DUPO» u
PEKOMEHIOBAaHHOM ISl peain3allud OCHOBHOM oOpasoBatenbHOU mporpammbl CI1O Ha 6a3ze
OCHOBHOTO 00mero o0Opa3oBaHusi C NOJY4YeHHEM  CpeJHero oOIero oOpa3oBaHHs OT
21.07.2015 r., ITpotokon Ne 3.

OcHoBHbIE IOHATHSA padoyell A1aNTHPOBAHHON NPOrPaAMMBI.

AnanTupoBaHHasi o0pa3oBaTe/lbHasi NpPoOrpaMMa MOArTOTOBKH CHENHAJTUCTOB
cpelHero 3BeHa — IIpOrpamMMa, aJanTUpOBaHHas i OOy4YeHUs WHBIMIOB M JIHUI[ C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsSI C YUETOM OCOOEHHOCTEH MX NCUXO(U3HUECKOTO
pa3BUTHS, HHIMBHUIYaTbHBIX BO3MOXXHOCTEH M HpU HEOOXOAMMOCTH oOOecreuuBaromas
KOPPEKILIMIO HapYIIEHUI pa3BUTHUS U COLMAIBHYIO aJJalTalluI0 YKa3aHHBIX JIUII.

HNuBaaua — 1mno, KOTOpoe UMeeT HapyUIEHUE 30POBbs CO CTOMKMM PacCTPOWCTBOM
¢yHkuuii opraHusma, OOYCJIOBJICHHOE 3a00JeBaHMEM, IOCIECACTBUSAMHU TpaBM HWIH
nedexraMu, IMPUBOAAILIEE K OrPaHUYEHHUIO JKU3HENEATENbHOCTH U BBI3BIBAIOIEE
HEOOXOIUMOCTb €r0 COLIUaIbHON 3alUTHI.

Ofyuamommiicsi ¢ OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI — (hU3UYECKOE
JMI0, HUMEIIIee HeNocTaTku B (usmdeckoM ©  (WIM) TCHXOJOTMYECKOM Pa3BHTHH,
HOATBEPKACHHBIC ICHXO0JIOr0-MEIMKO-TIEIarOTUYECKOH KOMHUCCHEH H MPENsSTCTBYIOIINE
HOJTy4eHHI0 00pa3oBaHus 0€3 CO3AaHuUs CIEIUAIBHBIX YCIOBH.

CneunuajbHble YCJIOBHA UISl NMOJYYeHHs] O0pa3oBaHMsl — YCIOBHS OOy4YeHHS,
BOCIIMTAHUS M Pa3BUTHUS 00yJarOIMXCs HMHBAIMIOB U oOydaromuxcs ¢ OB3, Bkitovaromue B
ce0si MCIOJIb30BaHKUE CIELUANbHBIX 00pa3oBaTENbHBIX MPOTrPaMM U METOA0B OOydeHHUS U
BOCIMTAHHUSI, CHEIHAIbHBIX YUY€OHHKOB, Y4€OHBIX MOCOOMH M JUAAKTHYECKUX MaTepUalIoB,



CHELMATbHBIX TEXHUUYECKUX CpPEACTB OOY4YeHMs] KOJJICKTMBHOIO M HWHIMBUAYAJIBLHOTO
IOJIb30BAaHMs, MPENOCTAaBICHHE YCIYI AacCHCTeHTa (IOMOIIHHKA), OKa3bIBAIOLIETO
o0yyaromuMcsi HEOOXOJUMYI0 TEXHHYECKYI0 IIOMOIb, IPOBEJCHHUE TIPYIIOBBIX U
WH/IMBUIYAIBHBIX KOPPEKIIMOHHBIX 3aHATHH, O0OECredeHue 0ocyra W Apyrue ycioBus, 0e3
KOTOPBIX HEBO3MOXXHO MJIM 3aTPyJHEHO OCBOE€HHME 00pa30BaTEIbHOM MPOrpaMMbl
UHBaJIMAaMu U obydarouiumucs ¢ OB3.

HNunuBuayanbHas nporpamma peaduiauranuu (UITP) unBanmuaa — pa3paboTaHHbIH
Ha OCHOBE peleHus ['ocy1apcTBEeHHON CITy»KObI MEAMKO-COLMAILHON 3KCIIEPTU3bI KOMIUIEKC
ONTUMAJIBHBIX JUIS HMHBAJIWJA pPEaOWIMTALMOHHBIX MEpPONPUATHUN, BKIIIOYAIOIIUN B ceds
OTJeNbHbIe BUIBI, (OpPMBI, 0OOBEMBI, CPOKM U TMOPAJOK peaTU3alUU MEJUIMHCKUX,
po(heCcCHOHANBHBIX U IPYIHX peadMINTAMOHHBIX Mep, HallpaBJIEHHbIX Ha BOCCTAaHOBIICHUE,
KOMIICHCAIIMIO HApYyLUICHHbIX WM YTPAayeHHBIX (YHKIMHA OpraHu3ma, BOCCTAHOBJICHME,
KOMIIEHCAIIMI0 ~ CHOCOOHOCTEH  MHBalMJa K  BBIIOJHEHUIO  OMNPEICJIEHHBIX  BHJIOB
JEATEIbHOCTH.

HopMaTHBHO-TIpaBOBbIe OCHOBBI Pa3pa0oTKH aJaNTHPOBAHHOM MPOrpaMMbl
NMOATOTOBKH CHEIHAJIUCTOB CPeAHEro 3BeHa Mo y4eOHOoi THCIHIIIHHE
«MarTemaTnka»
no cnenuaabHocTH 19.02.10 TexHomOrMs NPOAYKIIMH OOLIECTBEHHOIO TUTAHUS

Hopmarusnyto npaBoyto 6a3y pazpadotku [IIICC3 cocraBisor:

- ®epepanpHbiii 3aK0H OT 24 HOsIOpst 1995 1. Ne 181-03 «O couunanbHOM 3alIUTe WHBAIHIOB
B Poccuiickoit @enepanum»;,

- ®enepanbubiil 3akoH oT 29 gekadps 2012 r. Ne 273-d3 «O6 obpazoBanun B Poccuiickoit
Denepaunun»;

- 'ocynapcrBenHas nporpamma Poccuiickoit @eneparin «Pa3sutne oopazoBanus» Ha 2013-
2020 rozpl, yTBepkIeHHas pacrnopspkeHueM llpaButensctBa Poccuiickoit ®denepauuu ot 15
mast 2013 1. Ne 792-p;

- Ilonoxxenue o mpakTHKe OOy4aroIIMXCs, OCBAMBAIOLIMX OCHOBHBIE IMPO(ECCHOHAIbHBIC
o0pa3oBaTeNbHbIE TPOTPAMMBI CPEIHETO MPOPECCHOHATHFHOTO 00pa30BaHUs, YTBEPKICHHBIN
npuka3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanun ot 18 anpens 2013
r. Ne 291;

- Ilopsmox opraHusanuu W OCYHIECTBICHHMS 0Opa30BaTENbHOW AEATENbHOCTH IO
00pazoBaTenbHBIM nmporpammam CpEIHETo poQeCCHOHATIBHOTO oOpa3oBaHus,
YTBEp)KJIEHHbII pruka3zoM MuHucrepcTBa oOpa3oBanus U Hayku Poccuiickoii denepanyu ot
14 nrons 2013 Ne 464;

[Topsimox mpoBeAeHUs TOCYAAPCTBEHHOM WTOrOBOM aTTecTaluu IO 00pa30BaTeNbHBIM
nporpaMMaM CpeIHEro NpOoQPEeCCHOHATBLHOTO O00pa3oBaHMs, YTBEPKICHHBIH IPHKA30M
MunucrepcrBa obpazoBanus U Hayku Poccuiickoit denepanuu ot 16 aBrycra 2013 r. Ne 968;
- llopsmox mpuMeHEHHWs OpraHM3alUsAMH, OCYIICCTBISIONIUMH  00pa30BaTEIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO OOyueHMs], AMCTAHIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHIM
npy peanm3anuyd 00pa30BaTEeNbHBIX MPOTPaMM, YTBEPKICHHBIH TpHUKa3oM MUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 9 ssuBaps 2014 r. Ne 2;

- Iopsmox mpuema rpaxaaH Ha oOydeHHE 1O 00pa30BaTENFHBIM IPOTPAMMaM CPEITHETrO
npodecCHuOHaIBLHOr0 00pa3oBaHusl, YTBEPKICHHBIN nprukazoM MuHHCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoii @eneparuu ot 23 ssuBaps 2014 r. Ne 36;

- Oecnepanbhbiii  rocymapctBeHHbld  cTanmapt (PI'OC) cpeanero mnpodhecCHOHATBLHOTO
obpazoBanus 1o creruanbHocTH 19.02.10 TexHoMOTHS MPOIYKIIMKA OOIIECTBEHHOTO TTUTAHMS,



YTBEpKJIEHHbII npuKka3zoM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanun oT
22 ampenst 2014 v. Ne 384,
- Meroauueckue peKOMEHJAMM M0 pa3paboTKe W pealu3alluyd  aJalTUPOBAHHBIX
00pa3oBaTeNbHBIX TMpOTrpaMM cpeaHero mpodeccruonanbHoro obpaszoBanus [lemaprameHTa
roCyJapCTBEHHOHN IMOJUTHKHU B cepe moAroToBku padouux kaapoB u IO MunoOpHayku
Poccum ot 20 anpenst 2015r. Ne 06-8308H,;
- YcraB KoJiemKa.

CopepxaHue aJanTHUPOBAaHHOW mporpamMmbl «MareMmaruka» HamnpaBiIeHO Ha
JOCTHUKEHHUE CIEAYIOUINX LETeH:

X obecnieueHust CHOPMHPOBAHHOCTU MPEACTABICHUI O COLMUAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHUX (PaKTOpax CTAHOBJICHUS MaTEeMaTHKH,

X obecrieueHus c(hopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO "
MATEMAaTUYCCKOTO MBIIIJICHHUS,

X obecrnieueHusi cPOPMHUPOBAHHOCTH YMEHHUH MPUMEHITh MOJYyYEHHBbIE 3HAHUS IPU
PELICHUH Pa3IMYHbIX 3aa4;

X obecrneueHuss CGHOPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTUKe KaK YacTH
00111e49eI0BEUeCKON KYJIBTYPhI, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIUCHIBATH
Y U3y4aTh PEAIbHBIE MPOLIECCHI U SIBJICHHUS.

B nporpammy BKIIIOUEHO COJEpKaHUE, HAMPaBICHHOE HA ((OPMUPOBAHUE Y CTYACHTOB
KOMITETCHIIMM, HEOOXOAMMBIX [JIi Ka4eCTBEHHOTO ocBoeHus amantupoBaHHOUIIIICC3 nHa
0a3e OCHOBHOTO OOIIero 00pa3oBaHus C TMOJYICHHEM CPETHEro 00IIero.

B nmanHOii mporpamme oTpaxkeHbl ocoOeHHOCTH paboThl co cryaeHtamu ¢ OB3 (c
HApYIICHUSIMU CJIyXa) M MHBAJIWAOB. B mporpamme HCMONB3yOTCS Takue (GOPMBI MMOJauU
Mmarepuaiga,  KOTOpble  OTJIMYAIOTCS  BHM3yalM3alued,  HUCHOJb3YIOTCS  3JEMEHTHI
KOPPEKLIMOHHOW paldoThl, HAPUMED, CIIOBaph MOHATHH, a Takxke NpUEMbI HHPOPMALTMOHHON
HOJ/IeP’)KKM  mporiecca  oOydeHus.  [IpumeneHue  WHGOPMALMOHHBIX  TEXHOJOTMH
o0ecrieunBaeT OONIBLIYIO HATJISAHOCTD M MHIMBHUIYaJIbHBIN MOAXO0/ K KQXKJIOMY CTYIEHTY.

VYpoBeHb MaTeMaTHYECKOH MOJArOTOBKHM CTYACHTOB C HApYyIICHHEM CllyXa B CBS3H C
OCOOCHHOCTSIMU JIaHHOM KaTeropuu OTIMYAETCS OT MATEMaTH4YECKOW MOJTOTOBKU APYTUX
oOyuaronuxcst. [103TOMy HMCIMONB3yeTCss Takas METOAMYECKass CHCTeMa OOydeHHUs
MaTE€MAaTHUKE, KOTOpad CHOCO6CTByeT IOBBIIICHUIO YPOBHA MaTeMaTHYECKOU IIOATOTOBKU
CTY/ICHTOB C HapyIICHHEM cliyxa (KOppeKIIHOHHas paboTa).

HpI/I O6y‘leHI/II/I CTYACHTOB, MMCIOIINUX HAPYHICHUA CIIyXa MOXHO BBIACIUTH 3a/a4H,
PCHICHUC KOTOPBIX BEJET K MOBBIIIICHUIO YPOBHHA MaTeMaTH4e€CKOH MOArOTOBKH.

1. Vcunenne KOMMYHUKATHBHOM HaIlpaBJIEHHOCTH OOYy4YE€HHS, UCIOJIb30BaHUE
CIIOBECHOH peYM B YCIIOBHAX MOTHBHPOBAHHOTO IOBEACHUs (3TO YriayOlieHHe
BO3MOXKHO B Pa3BUTHHU PEUYH U MBICIHTEIBHOW ACSTEIBHOCTH);

2. Pa3paboTka eqMHOro sI3bIKOBOT0 MaTepualia — 0a3uCHOM JeKCUKH, OOIIel A1 Bcex
IPEIMETOB C BBIJICIICHUEM CIIELU(PUUECKOM JEKCUKH [T KaXI0T0 MPeIMeTa;

3. MakcumanbHOe Pa3BUTHUE CIIYXOBOI'O BOCHIPHUATHS,



4. TloBbllieHne y4yeOHOW M pPeueBOil aKTHBHOCTU CTYACHTOB Ha MPOTSIKEHUH BCETO
y4eOHOT0 3aHsATH, OoJiee YrIIyOJIEHHOE BBISIBJICHUE B IIPOLiecce OOYICHHS YPOBHS
3HAHUW ¥ PEYeBBIX HABBIKOB, obecreueHue oOpaTHON wuHpOpMauH O
MPABWJIBHOCTH TOHUMAaHMS TEKCTAa 3aJlaHus M KOHTPOJb PE3YyJIbTaTOB TOW WIIH
WHOM JesTenbHOCTH; Oosee moaHas peanusanus uddepeHIMpoBaHHOTO TOaX0aa
B 00yUYECHHH;

5. VYcunenue cBA3M yueOHON M BHEKJIACCHOW paboThl B 00J1aCTU O0OTallleHus: pedu ¢
pa3BUTHEM IO3HABATEIILHOW AEATENbHOCTH U (HOPMUPOBAHUS JIUYHOCTH CTYACHTA
B IICJIOM.

Kputepun ycnemHoro o0y4eHHsI MaTeMaTUKE CTYIEHTOB, HMMEIOIIUX HapyIIEHUs
ciyxa:

1. VcBoeHue wmareMaTuyecKWX TMOHATHUH, COOTHECEHHBIX JpPYyr C JApyroMm, |
MBICJIUTENIBHBIX JIEUCTBUI, COOTHECEHHBIX C STUMHU NTOHATUSIMH;

2. OO6ecrieueHue JOCTATOYHO BBICOKOTO YPOBHSI HArsiAHBIX (DOpM MBIIIJIEHUS B
MIPEeIMETHO-TIPAKTUYECKON JEsTeNbHOCTH KakK (yHIaMeHTa s (GOpMUPOBAHUS
CJIOBECHO-JIOTMYECKOI0 MBILLUICHHUS;

3. Pa3Burue akTHUBHOM pe4YM CTYIEHTOB, NPEACTABISAIOIIUN COOOH onepupoBaHuE
pEUEeBBIMU  CPEICTBAMH, KOTOpbIE  BBIPAXKAIOT  pa3IUYHbIE  MPEAMETHO-
KOJIMYECTBEHHBIE U IPOCTPAHCTBEHHO-BPEMEHHbBIE OTHOIICHHUS;

4. @opMHpOBaHUE HAaBBIKOB Y4E€OHOW [€ATENbHOCTH, YMEHHUS OCYLIECTBIATH
CaAMOKOHTPOJIb, TOTPEOHOCTH B CAMOKOHTPOJIE;

5. TlocrosiHHBIM KOHTPOJIb IIPCIIoAaBaTCICM YPOBHS YCBOCHHA MATCMATUYCCKHUX
3H3HHI>1, YMGHI/II\/’I, PasBUTUA MaAaTEMaTHYICCKOI O MBINIJICHUS n peun
CJ'Ia6OCJ'H:>IIJ_IaH_[eF 0 CTYACHTA, OCYWCCTBICHUC UWHIAUBUAYAJIBHOI'O IOAXOHA U
MMOCTPOCHUC B COOTBCTCTBHUU C 3TUM OIITUMAaJIbHON CUCTEMBI O6y‘lCHI/I${.

OpuM W3 BaXHEUIMX (QaKTOPOB, CIOCOOCTBYIOIIMX TIIOBBIIICHUIO YPOBHS
MaTeMaTHYECKOM MOJATrOTOBKM, SBIISETCS WHAMBHIyalnu3alus y4eOHOM JesaTelnbHOCTH
CTYJEHTOB B CUCTEME LIEJIOCTHOTO IIEAArOTNYECKOTO MIpoLiecca.

Conepxanue oOyuyeHMsI IMPEICTABICHO pa3pabOTaHHONW y4uyeOHOM aganTUpOBaHHOM
paboueld MpPOrpaMMOM, COCTaBICHHOW C y4€TOM OCOOCHHOCTEH CTYACHTOB C HapYIICHUSIMHU
CllyXa, aJauTHPOBAHHBIM KOMIUIEKCOM YIPAXHEHHUH, COJEpXKALIUX 33aJaHUs Ha pa3BUTHE
JIOTMYECKOTO MBIIIICHHS], MATEMAaTHUECKOM peyH U T.1I.

VY4eOHble 3aHATUS OPraHU3YIOTCS B CIEAYIOMUX GopMax: JIEKIIMOHHO-TIPAKTUYECKOE,
CEMUHAp, IPAKTUYECKOE, WHIUBUIYyaJlbHAs KOHCyIbTauusd. JIEKIMOHHO-IIPAKTUYECKUE
3aHATHSL  MONJEP)KUBAIOTCA WH(OPMALMOHHBIMU CPEACTBAMH OOYYEHHSs, YTO IO3BOJISIET
aKTUBU3UPOBATh HAIIIAAHO-00pa3HOE MBIIUIEHHE, CIIOCOOCTBYIOIIEE JTYUIIEMY BOCIPHUSITHIO
MaTrepuaia.

[Ipu n3yueHun Kypca MareMaTUKU HEOOXOJMMO HCIOJIB30BaTh CIEIYIOIINE MeTOAbI
00yuyeHus:

OOBSICHUTEIBHO-WILTFOCTPATUBHBIN (JIeKIHs1, paboTa ¢ IUTepaTypou u T.11.);

PenpoaykTHBHBIHN (CTYJICHTHI MOJIy4atOT 3HAHUS B TOTOBOM BHUJIC);



[IporpaMMHpOBaHHBIA HMJIM YaCTHYHO-TIOMCKOBBIN (ynpaBieHHE M KOHTPOJIb
II03HABATEIBHOMN JIESITEIBHOCTBIO [0 CXeMe, 00pasiy).

s moBeiieHUsT 3(QQPEKTUBHOCTH 3aHITHSI HCIONB3YIOTCS CIEAYIOIINE CpeacTBa
00yuyeHus:

VYyeOHasi, cipaBoYHas JUTepaTypa, paboTa ¢ KOTOPOH MO3BOJISET Pa3BUBATH
pedb, JIOTHKY, YMEHHUE 000011aTh M CUCTEMATU3UPOBATh HH(POPMAIIHIO;

CrnoBapp MOHSATUH, CIOCOOCTBYIOIIUI (OPMUPOBAHUIO U 3aKPEIICHUIO
MaTeMaTH4eCKON TEPMUHOJIOTUH;

CTpYKTYpHO-JIOTUUECKHE CXEMbl, TaOJUIBl U IPaQUKU, KOHLIEHTPUPYIOLIUE U
obo01maronre nHPOpMaLKIO, ONTOPHBIE KOHCIIEKThI aKTUBU3UPYIOILNE TAMSATh,

Pasgatounblii mareprain, MO3BOJIAIOMIMKM OCYIIECTBUTh HWHAWBUAYAIbHBIN H
nudhepeHIMPOBaHHBINA TTOIXO;

TexHuueckue cpencTBa 00ydeHus;
HKT.

HpI/I 06y‘~I€HI/II/I Jyan ¢ OIrpaHUMYCHHBIMU  BO3MOXKHOCTSAMU 3J10POBbSA, HWHBAJINIO0B
ClleflyeT y4YUThIBaTb OCOOEHHOCTH ICUXO(PHU3UOJIOTMUYECKUX, CIIyXOpEUEBbIX U
MI03HABaTEJIbHbBIX BO3MOXKHOCTEM 0Oy4yaeMbIX. OTO 0OYCIOBIMBAET OCOOEHHOCTH
IpenoJiaBaHusl, KOTOpble BKJIIOYAIOT B €e0 KOPPEKIMOHHYI HAaIPaBIEHHOCTh O0y4YEeHMH,
COITPOBOKJICHUETIEPEBOTYMKA PYCCKOTO YKECTOBOTO SI3bIKA M CHENU(DUYECKHX  CPEACTB
o0mieHuss ¢ TIYXUMH U CJIA0OCHBILIAIIMMU CTYJEHTaMH, creuupuyeckuii  BbIOOD
MCTOANYCCKUX TMPUEMOB B IIPCIIOAABAHUN JIMIAM C HAPYHMICHUCM ClIyXa. I/I3B€CTHO, qTo
MaTeMaTHYeCKue 3HAHUS MMEIOT CIIOKHYIO CTPYKTYpy, KOTOpas COCTOMT M3 psla
KOMITOHCHTOB: KOJIMYCCTBCHHBIX U IMPOCTPAHCTBCHHBIX HpeI[CTaBﬂeHI/Iﬁ, OMITMPUYCCKUX U
HAYYHBIX MOHSATUH, 3HAKOB U CHMBOJIOB, CY)KJICHHM, NMPAKTHUECKUX M HHTEIUICKTYaIbHBIX
YMGHI/Iﬁ 1 HAaBBIKOB. K MMPAKTUICCKUM YMCHUAM n HaBbIKaM MOXHO OTHECTH
BBIYUCIIUTCIIBHBIC, HN3MCPUTCIILHBIC, I/I306pa3I/IT€J'IBHBIe; K HHTCIUICKTYAJIbHBIM — YMCHHUC
CpaBHUBATh, a0CTparupoBaTh, 0600mars U T.4. [Ipy MOAroTOBKE K 3aHATHIO M JI03UPOBAHUU
yueOHOro Mmarepuana HEOO0XOAMMO YUHUTHIBaThb Xapakrep (GOpMHUPYEMOTO MOHSITHS WIN
YMEHUS, IPUHUMATh BO BHUMaHHE KOHKPETHbIM YpOBEHb 3HAHUM, UMEIOIIMNACA Yy ydalluxcs
Ha KaXJOM 3Tale, NpeJycMaTpUBaThb KOHTPOJb YCBOEHHUS 0Opa3oBaTENbHON MpOrpamMMbl.
OO0s3aTenbHBIME JIEMEHTAMHU KaXXJOr0 3aHATHUSA NPpU OOYUEHHH BCEX YHaIMXCs SBISIIOTCS
Ha3BaHHUE€ TEMBI, IIOCTAHOBKaA IICJIH, COO6HI€HI/I€ N 3allMCh IlIaHa 3aHATHS, BBIACICHUC
OCHOBHBIX MOHATUH U METOJOB MX M3YyU€HHs], YKa3aHUE BHJIOB JAEATEIBHOCTU CTYICHTOB MU
Croco0OB TPOBEPKU YCBOCHMs Marepuaia. HeoOXouMbIM KOMIIOHEHTOM 3aHSTHI SBIISICTCS
cioBapHasi pabora, T.e. paboTa MO OOOralIeHUIO W PA3BUTHIO peYd [IyXUX U
crnabocypIIamuX, JONOJTHATENbHAS WHAWBUAYalbHAas paboTa ¢ MEPEeBOJYUKOM PYCCKOTO
xecTtoBoro s3pika. CroBapHast — pa0oTa SBJISETCS YacCThblO KOPPEKIMOHHON paboThl U
CTPOUTCA B HCHIPCPBIBHOM CAWHCTBE C y‘I€6HLIMI/I 3aHATUAMU 11O OIPCAMCETY. AKTI/IBI/ISaHI/ISI
CJIOBApPHOIO 3araca 3aBUCUT OT HHANBUAYAJIbHOT'O YPOBHS IMIOATOTOBKH CTYACHTA.

32[,[[8.‘11/1 CJ'IOBapHOI\/’I pa6OTLI 3aKJIHYAKTCA B CICAYIOIICM:

— pAacKpbITb 3HAU€HHUE CJIOB, TEPMUHOB, BbIpaKeHUH, (pa3, HEOOXOAUMBIX IS
IIOHUMAaHUs CMBICIIA U3y4aeMOI0 MaTepuana,



— BBECTHM HOBBIE IIOHSATHS B aKTUBHBIN (I)OHI[ peun CTYACHTOB C IIOMOIIBIO
OopraHu3alnuunu pequoﬁ IIPAKTUKU CHUCTEMATHYCCKOI'0 HAKOIUICHHSA CJIOBAPHOIO 3aIaca,

— BBECTU MaTeMaTUYECKHE TEPMUHBI B peUb CTYICHTOB, C/IEIaB €€ HAYYHOi,
— Pa3BUTH CBS3HYIO YCTHYIO M MUCbMEHHYIO PEYb.
CrnoBapnas paboTa, KOTOpas MPOBOJAUTCS B MPOIIECCE 3aHITHH, BKJIIOYAET B CEOsI:

— BBEJCHHE HOBBIX TEPMHHOB IPU HU3YYCHUU KaXKIOW TeMbl (BBITHCHIBAHUEC HOBBIX
TEPMHHOB Ha JIOCKE, PACcCTaHOBKY YyJapeHW, NaKTWJIMpOBaHHE, OOBSCHEHUE TEPMUHA,
IPOrOBaprUBaHKE BCIYX HOBOTO TEPMHHA KAXKIBIM CTYACHTOM);

— BCICHHC MAaTEMATUYCCKOI'O CJIOBApA,

— aKTHBHU3AIMIO YCTHOW peun (YCTHBIH ONpOC; 3alUTy JOMAaIIHEH padoThl; paboTy ¢
JIOTUYECKUMH TECTAMH);

—  pa3BUTHE NHCHMEHHOW pe4d (BBHINOJHEHHE WHIMBHIYAIbHBIX YIIPaKHEHUH,
COZIepIKAIUX BOMPOCH TEOPETUUECKOTO XapaKTEPa; CIIOBECHBIC MOSICHEHHUS 110 X0y PELICHUS
3ajau).

Takum 00pa3oM, KOMIUIEKCHOE MCIIOJIB30BaHHE CPEJICTB OOY4YEHHS IO KaXIOMY
pazzmeny Kypca (KOMITBIOTEPHOE COINPOBOXKICHUE, WHIMBHIyalbHbIC 3aJlaHHs, CIOBapHas
paboTa u mp.), TO3BOJISIOT aKTHBH3UPOBATh CaMOCTOSTENbHYIO padory cryneHtoB ¢ OB3
(mo ciyxy), omnpeneNnaTh ypoBEHb YCBOCHUS 3HAHWN HA PA3IMYHBIX JTarnax OOy4eHHs |
KOPPEKTUPOBATH €ETO.

3aHATHSA MATEMATHKH COJCUCTBYIOT Pa3BUTHIO TPOU3HOCUTEIIBHBIX HABBIKOB TIIYXHUX U
cna0ocHpIIAlIUX CTYAEHTOB. B 3amauy mpemnonaBatens B 00JIaCTH NMPOU3HOIICHUS BXOIUT
KOHTPOJIb 3a peaju3aluel CTYACHTOM €ro MPOU3HOCUTEIBHBIX BO3MOXXKHOCTEH U
HCITpaBJICHUE JOMYCKAEMbIX OMMOOK HAa OCHOBE MOPAKaHMUS.

OCHOBHBIM  CIIOCOOOM  BOCHPHSITHS y4eOHOTO MaTepuana SBISETCS CIyXO-
3putenbHbi. Ha 3aHSTHSX MaTeMaTHKH MPOBOAMTCS paboTa MO Pa3BUTHIO OCTATOYHOTO
ClIyXa CTYJIEHTOB.

Teopernueckoe 3aHATHE BCET/Ia HAUMHACTCS C aKTyalM3alluyd 3HAHUA TPEAbLIYIICH
tembl. [lo ykasaHWiO TpenojaBareisi CTYJACHTHI B TedueHne 5—10 MUH BOCCTaHABIMBAIOT B
naMsiTU BCE OCHOBHBIC OIPEJCICHUS, TOHSATHS, YTBEPKICHHUS H3YUYCHHOW TEMBI. 3areM
NPOBOIUTCS  3Kcrmpecc-onpoc (hopma MokeT ObITh  pasnuuHoi). o  riayxux u
CJIa0OCIBIIAIINX, Y KOTOPBIX CJIa00 pa3BHUTa JOJTOBPEMEHHAs MaMsTh, 3TOT JTall
HEOOXOINM.

3HaKOMCTBO C HOBOM TeMOH Heo0XOAMMO HauMHATh C BBEACHUS TEPMHUHOB.
TepMI/IH BBIITUCBIBACTCA Ha JOCKC M IIOKA3bIBACTCA JAKTHUIIBHO, 3aTEM IMPCIogaBaTcClib
OOBSCHSET €r0 CMBICII U COBMECTHO CO CTyIEHTaMmH (a €Clii €CTh BO3MOXKHOCTB, TO U C
y4acTUEeM IEpeBOJYMKA PYCCKOTO JKECTOBOTO $3bIKa) MOJAOMpAeT >KecT, B HauOOJbIIeH
CTENIEHN COOTBETCTBYIOIIMI CMBICIy JIaHHOrO TepMmuHa. [lanee mpemnonaaBaTeslb W3J1araeT
OCHOBHOE€ COJEpXKaHUE TEMBbl Yy JOCKHA WM IOCPEACTBOM KOMIIBIOTEPHBIX MPE3CHTALUU.
[Ipumenenne MKT mo3BonseT mpencTaBUTh KPATKOE H3JIOKEHUE MaTepHalla CO CXEMaMH,
rpaduKkaMy, pUCYHKaMH U Pa3InYHbIMH cnerpddexkraMmu ams gyyiiero Bocnpustus. Takoe
MOBTOPEHHE SIBJIAETCS E€CTECTBEHHBIM 3JIEMEHTOM Y4eOHOro Ipolecca JUisi HHBAIUIOB 110
ClIlyXy, y KOTOpbIX oOOpa3Hoe Bocmpustue ropa3fo 3ddexkTuBHee, yeM BOCIpHUITHE



OJHOPOJHOro Tekcra. [0 OKOHYaHUM JIEKUMU CTYyAEHTaM [PELIararoTcs BOIPOCHL U
TEOPETHUYECKUE  YIPAKHEHMs, JAIOLIME  BO3MOXKHOCTb Cpa3y 3aKpeluTb W3yYECHHBIN
MaTepHall.

HpaKTI/I‘leCKI/IC 3aHATHA HMCIOT Ty XKE CTPYKTYpPY, TOJBKO H3JIOKCHHUC
TCOPCTUUCCKOTO MaTCpUaJia 3aMCHAICTCA PCILICHHUEM YHpa)KHeHI/Iﬁ H 3a71a4.

WNHupopmaniioHHble TEXHOJIOTUM PaCIIUpPSIIOT apceHall CPeACTB Iejnarora, romoras
«JIOCTpauBaTh» T€  yCIOBHS OOyueHHs, KOTOpble HEOOXOAMMBI  JJs  pELIeHHUs
pa3BUBAIOIIMX M KOPPEKLUMOHHBIX 3a/a4, HO HE MOIYT OBbITh CO3JaHbl MpPU IOMOIIH
TPaJMLIUOHHO IPUMEHSEMBIX CPEJICTB.

Ha 3ansatusx no MaremMaTHMke MOXKET MPUMEHSTHCS pa3iIMyHOEe MPOrpaMMHOE
o0ecrieyeHre Npy U3y4EeHUU HOBOTO MaTepuana JJis ero rpauyeckoid WILTIOCTpALUM, MpU
OTpabOTKE DJIEMEHTAapHbIX YMEHHMH W HAaBBIKOB, JJI1 JAMArHOCTUKH KauyecTBa YCBOCHHS
MaTepuaia, pu caMooOy4eHUH, CAMOCOBEPLICHCTBOBAHUH.

VHTepakTUBHBIE JIEKIMU SBISIOTCS OJHOW M3 OpPraHU3alMOHHBIX (hopM, KOTOpBIE
MO’KHO HMCIOJIb30BaTh B Ipoliecce 00yueHHUs CTYAEHTOB C HapylleHueM ciyxa. [loaroroska
TaKUX JIEKIUI OCHOBaHA, B YaCTHOCTH, Ha MIPUHLUIIE COUETAaHUsI aOCTPAKTHOCTH MBIIICHHS
C  HarJIsAHOCTBIO, KOTOPBIM OTpa)kaeT 3aKOHOMEPHYIO CBS3b MEXAY pazHooOpasuem
YyBCTBEHHBIX BOCIPHATUH COAEp)KaHUS yuyeOHOro Marepuana M BO3MOXKHOCTBIO — €ro
NOHMMAaHHU, 3allOMUHAHUS, XPAaHEHUS B I[aMATH, BOCHPOU3BEIEHUS U IPUMEHEHHUS.
Hcnonp3oBaHue pa3BUTHIX CPeNCTB Irpaduku oOJerdaer 3Ty 3ajaady.

WHdpopMannoHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH MTO3BOJISIOT!

a)  BU3yaIM3MpPOBaTh  H3ydaeMbli  00BeKT (Hampumep, rpaduku (yHKIHUH,
reOMETPUYECKHUE Tela);

0) pa3BUTh ONpENCIICHHBIA BHJ MBIIUICHUS (HANpUMEp, HAIJSIHO-00pa3HbIi,
TEOPETUUCCKHUIA);

B) OCYIIGCTBHTh KOHTPOJIb C OOpaTHOW CBSI3bIO, JUArHOCTHKOW OLIMOOK
(mpexcraBneHne Ha SKpaHe COOTBETCTBYIOIIMX KOMMEHTApPHEB) IO pe3ysbTaraM OOYy4eHHs
Y OIICHKOM PE3yJbTaTOB yUeOHOMU JCATEIHHOCTH;

r) dopmupoBaTh KyabTypy y4eOHOH AEATENHLHOCTH, HHPOPMAMOHHYIO KYIBTYPY.

Ucnons3oBanne MKT B y4eOHBIX I€JIIX BHOCUT 3HAUMUTEIbHbIE M3MEHEHHS B
JeSITEeIbHOCTh CTYJEHTa C HapyuieHueM ciayxa. OH OCBOOOXAAeTcsi OT HEOOXOIUMOCTH
PYTHHHBIX ONepaluil, UMEeT BO3MOXHOCTb, HE OOpallasich K IMPEnoJaBaTeNio, MOIYYUTh
TpeOyemMy0o uH(pOpMAIMIO, B TOM YHCJIE OTHOCALIYIOCA K CHOCO0y peLIeHHs
MIOCTaBJIEHHOW MM KOHKpPETHOM y4yeOHO#l 3ajmauu; u30aBiseTcss OT cTpaxa JIONYCTUTh
omMOKy, OCO3HaBas, YTO OHa OyJIeT UCIpaBie€HA U HE BBI30BET OTPULIATEIBHON peakiuu
IpenoiaBaTess; MoJIyyaeT BO3MOXHOCTh MPUOOIICHUS K MCCIeI0BaTeNbCKON paboTe.

[Ipumenenue nHGPOPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUHN MO3BOJISIET CAENATh
3aHATUE HE TOJBKO  IIPUBJICKATENbHBIM U II0-HACTOALIEMY COBPEMEHHBIM, HO U
OCYIIECTBIIATh MHAUBUAyAIN3alMI0 OOyueHus, OOBEKTUBHO M CBOEBPEMEHHO NPOBOJIUTH
KOHTPOJIb U ITOJABEACHUE UTOTOB.
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O0mas xapakrepucTuka y4eOHOM I CHUIIIMHBI
«MaTeMaTHuKa».

MaremaTuka siBiseTcst (pyHAaMEHTaIbHOW 0011e00pa30oBaTeNbHON AUCIHUILIMHON CO
CIIOKMBIIMMCS yCTOWYHMBBIM COACP)KaHUEM W OOMMMHU TpPEOOBaHHWSIMA K TOJTOTOBKE
o0y4aromuxcs.

B mpodeccruoHanbHbIX ~ 00pa30oBaTENIbHBIX ~ OpraHM3alUsaX,  PEaJTU3YIOIIUX
00pa3oBaTeNbHYIO IIPOrpaMMy CpefHero oob1ero oopasoBanus B mnpesenax ocsoenus [1IICC3
Ha 0a3e OCHOBHOT'O 00IIEro 00pa3oBaHus, U3yUECHHE MAaTEMAaTHKH UMEET CBOU OCOOEHHOCTH,
00yCJI0BJIEHHbIE TEXHUYECKUM IpoduiieM npodeccuoHaribHOro 00pa3oBaHusl.

OOme meny W3y4eHHWsT MaTeMaTHKH TPAIWIMOHHO pPEATH3yIOTCS B UYETBHIPEX
HampaBleHUsX - oOmee mpexacraBieHHe 00 HAeAX U METoJaX  MaTeMaTHKH,
WHTEJUICKTYyaJIbHOE pA3BUTHE, OBJAJCHUE HEOOXOMUMBIMH KOHKPETHBIMH 3HAaHUSMH U
YMEHUSMH, BOCIIUTATEIILHOE BO3ICHCTBHE.

[Ipodpunmzanust 1enel mMaTeMaTHYECKOro O0Opa3oBaHHUS OTpPAXKAeTCs Ha BBHIOOpE
IPUOPUTETOB B OpraHU3alUM y4eOHOH nesTenbHOCTH oOydaromuxcs. s TexHHYecKoro
npoduisi mpodeccuoHaIbHOTO 00pa3oBaHUs BBHIOOp IENIEH MpeaycMaTpUBAeT YCHUJICHUE H
pacuiMpeHre NPUKIAJHOTO XapakTepa H3Y4YEeHUS MaTeMaTUKH; M[PEeUMYLIECTBEHHYIO
OpPHEHTAIUIO Ha AIITOPUTMUYECKUN CTHIIb MTO3HABATEIBHON JEATEIEHOCTH, TAKKE YCUIICHHE
OOIIEKYIbTYpPHOH COCTaBISIONIEH Y4eOHOM IUCLUIUIMHBI C OpPHEHTAled Ha BHU3YyalbHO-
00pa3HbIi U JTOrMYECKUN CTHIIN yueOHOU paboThI.

W3yuenne MareMaTHMKd Kak [po¢mibHOM  0o0meoOpa3oBaTenbHOW — ydeOHOH
JTUCHUTUTMHBI, YYUTHIBAIOMICH CHENM(HUKY OCBaWBaeMOW CTYACHTAMH CIICIUAIBHOCTH,
oOecrieunBaeTcs:

- BLI60pOM PA3IMYHBIX MOAXO0A0B K BBEACHUIO OCHOBHBIX HOHHTI/II\/’I;

- dbopMUpOBaHHEM CHCTEMBl YYE€OHBIX 3a/laHuid, oOecnedynBaromux 3PPeKTHBHOE
OCYIIIECTBIICHUE BBIOPAHHBIX 1IEJEBBIX YCTAHOBOK;

- oOoramieHHeM CIEeKTpa CTWIeH y4eOHOW IESTEeNhbHOCTH 3a CUeT COTJIACOBAHHS C
BEYILIMMH JICATECIBHOCTHBIMH XapaKTePUCTHKAMHU BHIOpaHHOH mpodeccuu/ CriennanbHOCTH.

[IpodunpHas cocraBisiomas oOTpaxkaeTcss B  TpeOOBaHUSX K  TOJATOTOBKE
00ydJaronuxcs B 4acTH:

- obmell  cucTteMbl  3HaHMH:  COAEp)KATEeNbHBIE  NPUMEPBl  HMCIIOJIb30BAHUS
MaTeMaTUYeCKUX HJIel U METOOB B MPo(hecCHOHaIbHOM 1eATeNbHOCTH;

- YMEHUI. pa3anyue B ypoBHE TpeOOBAHUH K CIIOKHOCTH MPUMEHSAEMBIX aJITOPUTMOB,;

- MPAKTUYECKOTO  KCIONb30BaHUS  MPUOOPETEHHBIX  3HAHMUW W yMEHUH:
WHIUBUAYAJIbHOI'O y‘-IC6HOl"0 OIlbITa B IIOCTPOCHHUU MAaTEMATUYCCKUX MOHGJ’IGI\/'I, BBITIOJIHCHUN
HCCIIEIOBATETILCKUX MPOCKTOB.

Takum 00pa3om, peanuzamusi CoAepKaHus Y4eOHOW MUCIMIUIMHBI OPUEHTHUPYET Ha
NPUOPUTETHYIO POJIb TPOIECCYANbHBIX XapaKTEPUCTHK Y4eOHOW paboThl, 3aBUCSIIMX OT
npod st TpoecCHOHATTEHOTO 00pa30BaHus, MOTYYEHHUS OIBITA UCIIOIH30BAHMUS MAaTEMAaTUKH
B COJIepKaTeIbHBIX U MPOGECCHOHATBHO 3HAUMMBIX CUTYalUAX MO CPAaBHEHUIO ¢ (hOpMaIbHO-
YPOBHECBLIMU PE3YJIbTATUBHBIMU XAPAKTCPUCTUKAMU O6y‘lCHI/I5[.

Copepxannie y4yeOHOW AHUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COACPIKATCIIbHBIMU JIMHUAMU 06y‘I€HI/I$I MATCMAaTHKE.

- anreOpanveckas JWHUS, BKIIOYAIONIAs CHUCTEMATH3allMI0 CBEIACHHM O YHCiax;
U3y4eHHE HOBBIX M O0OOINECHHE paHee M3YYCHHBIX orepanuii (BO3BEIEHHE B CTCICHb,
H3BJICYHCHUC KOPHA, HOFapI/I(i)MI/IpOBaHI/Ie, CHUHYC, KOCUHYC, TAHI'CHC, KOTAHTCHC U O6paTHI>I€ K
HUM); W3YyYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAXEHUH M (HOPMYJ, COBEPUICHCTBOBAHHE
IMPAKTUYCCKUX HABLIKOB U BBEIYUCIIUTEILHOU KYJBbTYpPBbI, paCIIMPECHUC U COBCPIICHCTBOBAHUC
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anre6panqec1<oro alrirapara, C(I)OpMI/IpOBaHHOFO B OCHOBHOH MIKOJIC, U €ro NpUMCHCHUC K
PCLICHHUIO MAaTEMaTHYCCKUX Y NIPUKIAIHBIX 3a4a4,

- TEOPETUKO-(PYHKIMOHATbHAS JIMHUS, BKIIOYAIONAasi CUCTEMATH3alMI0 U paclIMpeHue
CBelleHUIl O (YHKUMAX, COBEpIICHCTBOBaHME TIpaUUECKUX yMEHHUH, 3HAKOMCTBO C
OCHOBHBIMHM HJIEIMH M METOJAMHU MaTEeMaTHYECKOro aHajliu3a B 00beMe, MO3BOJISIOLIEM
UCCIIEIOBaTh 3JIEMEHTapHble (YHKLUU U pelaTh IpOCTEHIIne reoMeTpuieckue, Gu3ndeckue
Y ApyTHe NMPUKIAIHbIE 331a4H;

- JIMHUSA YPaBHEHHMM M HEPABCHCTB, OCHOBAHHAs HA IIOCTPOCHUU U HCCIECAOBAHUU
MaTeMaTHYECKUX  MOJEJIEH, IepeceKkarolasics ¢  ajreOpandeckod U TEOPETUKO-
(YHKUMOHATIBHOM JIMHUSAMHM M BKJIOYAIOLIas pPa3BUTHE M COBEPLICHCTBOBAHME TEXHUKHU
anredpandyeckux NpeoOpa3oBaHUIl Uil pEUIeHHs ypaBHEHUM, HEPaBEHCTB U CHUCTEM,
(dopmMHpoBaHUE CIOCOOHOCTH CTPOUTH U UCCIIEAOBATh MPOCTEHIINE MaTEMAaTHYECKUE MOJICNIN
IIPU PELIECHNH TPUKIIAIHBIX 3a/1a4, 3a71a4 U3 CMEXHBIX U CIELUAIbHBIX JUCLUIUINH,

- reoMeTpuuecKkas  JUHHS,  BKJIIOYAIOIIAs  HAMVIAIHBIE  MPEACTAaBICHUS O
MPOCTPAHCTBEHHBIX (UIrypax W H3y4YeHHUE UX CBOMCTB, (OpPMUpPOBAaHHE U PA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOP@XCHHS, PA3BUTHE CIOCOOOB T'€OMETPUUYECKHX H3MEPEHUH,
KOOPJMHATHOTO M BEKTOPHOTO METOJIOB [JISl PEIICHUs MaTeMAaTHUYECKUX W TPUKIATHBIX
3azady;

- CTOXaCTHYECKas JIMHUS, OCHOBAaHHAas Ha pPa3BUTUM KOMOMHATOPHBIX YMEHUH,
HpGJICTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTAX OKPY’KAroMmEero Mupa.

Paznenbr (TeMbl), BKJIIOUEHHBIC B COJEP)KAHHE YYCOHOW IUCIUIUIMHBI, SBJISIOTCS
00IIMMH 711 TEXHHYECKOTO Mpoduiis mpoPpecCHOHAITBHOTO 00pa30BaHUA.

Wzydyenne  oOmieoOpa3oBareibHOW  y4yeOHOW  JUCHUIUIMHBL  «Marematuka»
3aBEpIIACTCS TMOJBEACHWEM UTOTOB B (OpME »SK3aMEeHa B paMKaX MPOMEKYTOYHOU
aTTeCTallMi CTYJEHTOB B IIpoliecce OCBOeHMs ocHOBHOM anantupoBaHHOil [IIICC3 c
MOJIYYCHUEM CPEIHETO 00IIeTo 00pa30BaHMUs.

B pasznmene mporpammer «CojepkaHue y4eOHOM AMCHUILIIMHBI» KYPCHBOM BBIJENICH
Martcpuall, KOTOpI)II\/’I IIpU U3YUYCHU N MATCMATHKU KOHTPOJIO HC ITOAJICIKHUT.
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MecTto y4eOHOI JUCHUILIUHBI B Y4e0HOM IJIaHe

VYyeOnas aucuuminHa «MaTemaThKa» sBISETCS y4eOHBIM MPEIMETOM 00s3aTenbHON
npeaMmetrHoi  obnactu  «Marematuka U uHpopmaruka» @DPI'OC cpennero oOmiero
o0OpazoBaHuUs.

B npodeccuonHanbHbIX  00pa3oBaTENbHBIX  OpPraHU3alMsIX,  PEeaTM3YIOLIMX
00pa3oBaTeNbHYIO MPOTPpaMMYy CpeIHero oomiero oopazoBanus B mpeaenax ocsoenus [1I1CC3
Ha 6a3e OCHOBHOIO 001ero ooOpa3oBanus, yueOHas AucuuIuInHA «MaTeMaTuka» u3y4aercs B
obmeobpazoBarenbHoM 1uKIe ydyeOHoro trana [IIICC3 wa 0a3e OCHOBHOTO 0OIIETO
00pa3oBaHus ¢ IOJyYeHUEM cpeiHero oomero oopasosanus ([ITICC3).

B yueOubix miaHax ydeOHas gucruiuimHa «MaTemaTuka» BXOJUT B COCTaB OOIIMX
00111€00pa30BaTENIbHBIX Y4EOHBIX AUCHUILINH, (OPMUPYEMBIX U3 00sI3aTEIbHBIX MPEIMETHBIX
obnacreii ®I'OC cpeanero obmiero oOpa3oBaHMsl, A NPOPECCUU TEXHUK-TEXHOJIOI U
cneunanbHocTu 19.02.10 TexHom0rHA NPOAYKIIUHN OOLIECTBEHHOTO MUTAHUS.
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Coaepixkanue y4eOHOM 1M COHUIIIMHBI
Beenenne

MaremaTka B HayKe, TEXHHUKE, SKOHOMHUKE, HH(QOPMALMOHHBIX TEXHOJOTHIX U
IIPAKTUYECKOW JedTesNbHOCTU. lLlenmn W 3amadym u3yd4eHUsT MAaTeMaTUKH IIPU  OCBOCHUH
npodeccuu TeXHUK-TeXHOJIOr U crieuaabHOCTH TeXHo10rus NpoayKuuu 001ecTBEeHHOI0
NUTAHUA.

AJITEBPA

Pa3BuTHe IOHATHSA 0 YK CIIE

Ilensie u panuoHanbHble uucna. JleiicTButenbHble uucna. [Ipubnudicennvie
sviuucaenus. Komnaexcnvie uucna.

KopHn, crenenn n sorapupmsl

Kopuu u crenenu. Kopuu HaTypasibHOM cTeNeHH U3 4ucia U UX cBoiictBa. CterneHu ¢
paloHaIbHBIMU [10KA3aTENsIMHU, UX CBOMCTBA. CTENEHHU C AEMCTBUTEIbHBIMU IIOKA3aTEISAMHU.
Ceolicmea cmeneHnu ¢ 0eucmeumenbHblM HOKA3AmeneM.

Jlorapudwm. Jlorapudm yncna. OcHoBHOE Jorapudmuyeckoe ToxAecTBO. JlecaTnunble
U HarypaibHble jorapudmsl. [lpaBuna neiictBuit c¢ norapudmamu. Ilepexon k HoBomy
OCHOBAHMIO.

[IpeoOpazoBanue anredbpanyeckux BbipaxkeHUil. [IpeoOpa3oBaHue panMOHANbHBIX,
UPPaLMOHATILHBIX CTEIIEHHBIX, TOKAa3aTeIbHBIX U JIOTapU(PMUUECKUX BBIPAKECHUH.

IIpakTHYeckHe 3aHATHA:

Apudmernueckue NeMCTBUS HAJA UYUCIAMH, HAXOXJIEHUE MPUOIMKEHHBIX 3HAUYCHUM
BEJIMYMH M TMOTPEIIHOCTeH BBIYMCICHUI (a0COJMIOTHOW W OTHOCHTENBHOMW), CpaBHCHUE
YHCJIOBBIX BBIPAKECHUU.

Beruncnenue u cpaBHEHUE KOpHEW. BpIoaHeHne pacyeToB ¢ pauKalIaMH.

PemeHne wuppauMOHalNbHBIX ypaBHeHUM. HaxoxxaeHue 3HaYeHUN CTEIEHEH C
panuoHanbHBIMU MoOKa3zaTensiMu. CpaBHeHue creneHed. [IpeoOpa3oBaHusi BbIpaKeHHH,
CoZepaKalIMX CTeNeHU. PellieHne oka3areabHbIX ypaBHECHUN.

Pemenne npukiiagueix 3amay.

Haxoxnenue 3HayeHuil jorapudma Mo mnpou3BOJIbHOMY OcHOBaHMio. Ilepexon ot
OJIHOTO OCHOBaHUs K Apyromy. Beruncnenue u cpaBuenue jorapudmos. JlorapupmupoBanue
Y IIOTCHIIUPOBAHUE BBIPAKECHUH.

[TpuOnu>xeHHbIE BBIYUCIICHUS U PELICHUS IPUKIIAJAHbBIX 3a/1a4.

Pemienue norapupMuueckux ypaBHECHHH.

OCHOBBI TPUTOHOMETPHH.

OcHOBHbIC IOHATHA

Pagunannas mepa yrima. BpamarenbHoe nsuxeHue. CUHYC, KOCHUHYC, TAaHI€HC U
KOTaHI'€HC YHCIIA.

OcCHOBHBIC TPHTOHOMETPHYECKHE TOKAECTBA.

@opmynbl  npusencHus. Dopmynsl cnoxkeHus. Popmynsl  yaBoeHus Dopmyinvi
NON0BUHHO20 Yeld.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUI.

[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMI B MpOU3BENCHHE U
IPOM3BEACHUS B CYMMYy. Buvipadicenue mpucoHomMempudeckux @QyHKYui uepe3 ManeHc
NONOBUHHO20 ApeyMeHma.

Tpuronomerpuyeckue ypaBHeHHUsI U HEPAGEHCMEA.

IIpocreiiimme TpUroHOMETpUYECKUE YpaBHEHUS. [Ipocmetiwiue mpuzoHomempuieckue
HepaeeHcmea.

OOGpatHble TpUuroHoMerpudeckne GyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTHYeckHne 3aHATHA:

PannaHHbIN METOA U3MEPEHUS YITIOB BPALLICHUS U CBA3b C I'PaJyCHON MEPOM.
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OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OPMYNbI CIOKEHHs, YIBOCHMS,
npeoOpazoBaHre CyMMbl TPUTOHOMETPUUECKUX (YHKIIMI B Ipou3BeneHue, npeodpazoBaHue
IPOM3BEACHUS TPUTOHOMETpHUECKUX (yHKUMN B cymmy [IpocTeiinie TpuroHoMeTpudeckue
YpaBHEHHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DyHKIUH, UX CBOIICTBA U IPaUKH

@Oyukuuu. OOnacTe ompeneseHUss U MHOXECTBO 3HaueHWH; rpaduk (yHKIMH,
noctpoeHue rpadukoB GpyHKUIUH, 3aJaHHBIX PA3IMUYHBIMU CIIOCO0AMU.

CpoiicTBa (QYyHKIHHM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHMUUYEHHOCTD,
nepuoANYHOCTh. llpomMexxyTkn Bo3pacTaHuss M yObIBaHMs, HauOosblllee W HaMMEHbIlIEe
3Ha4YeHHUs, TOUKH dKcTpemyMa. ['paduueckas uHtepnperauus. [Ipumepsl (QyHKIMOHATBHBIX
3aBUCHUMOCTENl B pealbHBIX Ipoleccax M SABJICHUSAX. ApHUPMETHYECKHE ONepanuu Hal
dynxusimu. Cnoxaas QyHkuus (komnosuuus). [lowsamue o HenpepbigHOCIU DYHKYUU.

Oobpartnbie ¢yukunu.Ooracme onpedeieHus u 001ACMb 3HAYEHUN OOPAMHOLU
@yuxyuu. I'padux obpamuoii hynxyuu.

CreneHHble, MoKa3aTejlbHble, JorapupmMuyecKkue HTPUTOHOMeTpHUYeCKHe
¢pynknuun. O0paTHbIe TPHTOHOMETPHYECKHE (DYHKIHH.

Onpenenenus GyHKUUN, UX CBOMCTBA U IrpadUKH.

IIpeoOpa3oBanust rpadpukoB. IlapamienbHblii NEpeHOC, CUMMETPHUS OTHOCUTEIBHO
ocell KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hayala KOOPAUHAT, CHMMETPHSI OTHOCUTEILHO
IPSIMOM Y = X, PACTSKEHHUE U CKATHE BJIOJIb OCEH KOOPAUHAT.

IIpakTnyeckue 3aHATHA:

IIpumepsl 3aBUCUMOCTEN MEXKIY NEPEMEHHBIMU B PEAJIBHBIX IPOLIECCAX U3 CMEKHBIX
muctumuinH.  Onpenenenue  Qynkuuil. IloctpoeHne U uTeHue rpa@uKOB  (QYHKIMIM.
UccnenoBanue pynxiuu. CBoiicTBa TMHEHHON, KBaAPAaTUYHOM, KyCOYHO-JIMHEHHON 1 JpOOHO
- nuHerHo ¢yHkuui. HenpepriBHble n nepuonnyeckue pynkuuu. CpoiicTBa M rpaduxu
CHHYCa, KOCUHYCa, TAaHI'€Hca U KoTaHreHca. O6parnble QyHkIMM U ux rpapuku. OOparHble
TpuroHomerpuueckue ¢yukuuu. I[IpeoOpasoBanus rpaduka ¢yHkuuu. ['apmonuueckue
kosiebanus. [lpukinaaabie 3a1a4u.

[lokazarenbHble,  jJorapudMuyecKkue,  TPUTOHOMETPUYECKUE  YpaBHEHUS U
HepageHcmad.

Hayana maTeMaTH4€CKOro aHAJIN3a

IHocnenoBaTe1bHOCTH. CriocoOsr 3a1aHUsA u CBOMCTBA
YHCJIOBBIXITOCIIEOBATEIbHOCTEN. IHonamue 0 npeoene nocne008amenbHOCmu.
Cywecmsosanue npeoeia  MOHOMOHHOU 02PaHUYEeHHOU nocne008amenbHOCHU.

CymmMmupoBanue  mocienoBaTenbHocTe.  beckoHeyHo — yObIBaromias  reomMeTpuyecKkas
IIPOrPECCHS U €€ CyMMaA.

IIpousBoanas. IloHsatue o mOPOU3BOAHOM (YHKUMH, €€ TEOMETPUYECKUH U
buznyeckuil cMbICi. YpaBHEHHE KacaTelbHON K rpaduky ¢yHkiuu. IIpon3BoaHble CyMMBI,
pPa3sHOCTH, MPOM3BENEHUs, 4acTHOro. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.
[IpumeHeHHe TPOM3BOAHONM K HCCIENOBAaHUIO (QYHKIUH U TMOCTPOEHUIO TpaduKOB.
IIpoussoonvie obpamuou hyHKyuU U KOMNOIUYUU QYHKYUU.

[IpuMepsl MCIOAB30BaHUS IPOU3BOAHON JUISl HAXOXKJEHUS HAWIYYILIErO0 PELICHUs B
NPUKIAAHBIX 3a7a4ax. Bropas mpousBogHas, €€ reoMeTpuyeckuil M (pU3MUYECKU CMBICI.
Haxoxaenue ckopocTu ajs mpouecca, 3aJaHHoro Gopmyson u rpadukoM.

IlepBooOpa3nas u wuHTerpan. IlpuMeHeHHe OIpPENENEHHOrO0 MHTErpana s
HaXOXJECHUS IUIOIAAu KpuBojuHeiiHoW Tpaneuuu. @opmyna Herotona- JleiiOnuna.
[Ipumepsl npuMeHEeHUs! HHTerpalia B PU3UKE U TEOMETPHH.

IIpakTHYeckHe 3aHATHA:
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YucnoBas TMOCIENOBAaTEIBHOCTh, CIIOCOOBI €€ 3aJaHMs, BBIYMCICHHS WICHOB
nociaenoBarenbHocTd.  llpemen  mocnenoBaTEBHOCTH. beckoneuno  yObIBaromias
T€OMETPUYECKAs IIPOIPECCHUS.

[Ipon3BoaHas, MEXaHUYECKUN U TEOMETPUUYECKHI CMBICI IIPOU3BOJIHOM.

VYpaBHeHHe KacaTenbHOI B o0meM Buje. [Ipasuna u popmyinsl tuddepeHuupoBanms,
TabJiMla NPOM3BOJHBIX B3JEMEHTAapHbIX ¢yHKIMI. MccnenoBanue (QyHKIUM C MOMOUIBIO
npou3BoaHONW. HaxoxaeHue HamOONbIIEro, HAUMEHBLIETO 3HAYEHHUS U 3KCTPeMajbHbIX
3HauYEHUN QPYHKIINH.

WuTterpana u nepsoodpasnas. Teopema Hprotona-Jleii6nuna. [lpumenenne unrerpana
K BBIYMCIICHUIO (PM3UYECKUX BEJIMYMH U IUIOLIaIEH.

YpaBHeHUs M HEpaABEHCTBA

YpaBHeHusT W CHCTeMbl ypaBHeHMil. PanuoHnanbHble, HUpPpPALHUOHAIBHBIE,
[I0Ka3aTeJIbHBIE U TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHUEMBbl MX peuieHus (pas3lioKeHWe Ha MHOXKHTENH, BBEICHHE HOBBIX
HEHM3BECTHBIX, MMOJICTAHOBKA, rpadUuECKHil METO).

HepaBeHncrsa. PauyoHanbHeble, UPPALMOHAJILHEIE, [I0Ka3aTeIIbHbIC u
mpu2oHomempuieckue HepaBeHCTBa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

Hcnosb3oBanue CBOMCTB M rpapukoB (yHKUMH NPH pelIeHUM YPaBHEHUH U
HepaBeHCTB. MeToJl uHTepBaioB. M300pakeHrne Ha KOOPAMHATHOW IIOCKOCTH MHOKECTBA
pELICHUN YPAaBHEHUI U HEPABEHCTB C IBYMs [IEPEMEHHBIMU U UX CUCTEM.

Ipuxkaagueie 3agaum. IIpumeHeHne MareMaTHMYEeCKMX METOIOB JUIsl PEIIEHUs
COJIepKaTeNbHbIX 3a/lad M3 pa3IMYHbIX obOnacTeil Hayku M NpakTuku. VHTepnperauus
pe3yiabTaTa, y4eT peaIbHbIX OTPAHUYECHHM.

IIpakTHYecKkHe 3aHATHA:

Kopnu ypaBuenuii. PaBHocuiibHOCTH ypaBHeHUM. [IpeobpazoBanue ypaBHEHUH.

OcHOBHBIE NIPUEMBI PELICHNS YPaBHEHUN. Pellenne cucreM ypaBHEHUH.

Hcnonb3oBaHue CBONCTB U TIpaduKOB (QYHKIMM [ pelleHuss YypaBHEHUH U
HEPaBEHCTB.

Kom0unaTopuka, craTuCTHKA ¥ TeOPUSI BePOSATHOCTE

JIeMeHTbI KOMOMHATOPUKH

OcHOBHbIE TIOHATHS KOMOMHATOPHKHM. 3ajauyd Ha IOJCYET 4YHCIa pa3MElIeHUH,
IEpeCcTaHOBOK, coueTaHud. Pemenue 3amad Ha mnepebop BapuantoB. Popmyna OuHOMA
Herotona. CoiictBa OMHOMHUHATBHBIX KO3 puirentoB. Tpeyronpuuk [lackans.

DJIeMEeHTBI TeOpPHHU BEPOSATHOCTEH

CoOpbITHE, BEpOATHOCTb COOBITHS, CI0KEHNUE U YMHOXKEHUE BEPOSITHOCTEH. [lonamue o
Hezasucumocmu coovimuu. [uckpemnas CryuauHas 6eIuvuHda, 3aKOH ee pAacnpeoeneHus.
Yucnosvie xapakmepucmukiu OUCKpemHoU ciydaunol eerudunvl. Ilonamue o 3akone 601buuUx
yucer.

JIEeMEHTBhI MaTEeMATHYECKON CTATHCTHKH

[MpencraBnenne  fgaHHbIX  (TAONMIBI,  OUarpaMMbl, TrpaduUKH), 2eHEPALIbHAA
COBOKYNHOCMb, 6bl00OpKA, Cpednee apugpmemuyeckoe, meouauna. Illonamue o 3adauax
mMamemamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epoSMHOCIMHBIX MEMOO08.

IIpakTHYeckHe 3aHATHA:

Hcropus pa3BuTHsi KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATUCTUKU U MX POJIb B
pa3IUUHBIX cdepax YeToBeUeCKOl xKuzHeneareabHocTu. [IpaBuna komOunaropuku. Pemenne
KOMOMHATOPHBIX 3aaay. Pa3memieHus, couyeraHuss U mepecTaHOBKU. buHom HproToHa
tpeyrosnbHuK [Tackans. [Ipuknanseie 3aaun.
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Kiaccuueckoe onpezeneHne BEpoATHOCTH, CBOMCTBA BEPOSITHOCTEHN, TEOPEMA O CYMME
BeposTHOCTEN. Brruncnenne BepositHocTel. [Ipuknaansie 3agaun. [IpeacraBnenue 4uCinoBbIX
naHHbIX. [Ipuknannsle 3agaun.

IF'EOMETPUA

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

B3anMHOe pacnionoxkenue IByX MpsIMBbIX B IPOCTpaHCTBE. [lapaiienbHOCTh NPSMON U
mockocty. llapamnensHocTs 11ocKocTeW. llepneHauKynsIpHOCTh HPSMOM U IUIOCKOCTH.
[lepneHauKyIslp ¥ HAKJIOHHAsA. YTOJ MEXAY NPSIMOM M IIOCKOCTBIO. JIByrpaHHBIM Yrod.
Yrois Mexay MI0CKOCTAMU. [lepnenauKyIapHOCTb ABYX INIOCKOCTEH.

'eomeTrpuueckue mpeoOpa3oBaHUs  MPOCTPAHCTBA.  NApajUIEIbHBIM  MEpeHoc,
CUMMETpPUSI OTHOCUTEIIBHO TUIOCKOCTH.

[TapannensHoe npoekTupoBanue. Ilnowads opmozonanvrol npoekyuu. 300paxxenue
IPOCTPAHCTBEHHBIX (pUTyYD.

MHOrorpaHHUKH

Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Pazeepmka. Munocozpannsie yenoi.
Buinyknvie mnoeoepannuxu. Teopema Diinepa.

[Tpusma. Ilpsimas u nakronnas npusma. IlpaBunsaas npusma. [apannenenunen. Kyo.

[Mupamuna. IlpaBunpHas nupamuga. Ycedennas nupamuaa. Terpasap. Cummerpuu B
KyOe, B mapajuiesienumnese, B Ipu3Me 1 nupamMusie.

Ceuenus ky0a, IpU3Mbl U TUPAMUbIL.

[IpencraBneHne o NpaBUIIBHBIX MHOTOTPaHHHUKAX (TETpasap, KyO, OKTa’Ip, AOAEKadIp
U UKOCAIP).

Tes1a ¥ MOBEPXHOCTH BpalleHHUs

Hunuuaap u koHyc. YcedeHHBIM KOHyC. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTH,
oOpazyromias, pa3sepTka. OceBble CEUEHHs U CeUEHUS MapajuleIbHbIe OCHOBAHHIO.

[Iap u cdepa, nx ceuenuns. KacarenbHas miIockocTh K cdepe.

HN3mepenus B reomeTpun

O6beM u ero usmepenue. Murerpanphas ¢popmyia oobema.

®opmynel 00beMa Ky0a, HPSMOYTOJIBHOTO Mapajulelenunesa, NpU3MBbl, UIUHJIpA.
®opmynbsl o0bemMa nupampuaa U KoHyca. @opmysibl IUIOMIAJM MOBEPXHOCTEW LMWIMHIApA U
KoHyca. Popmyinbl o0beMa 1mapa u iomanu cdepsl. [lonodue ten. OTHoOUIEHU TUIOMIAACH
MOBEPXHOCTEN U 00BEMOB I10I00HBIX

Tell.

KoopauHathbl 1 BEKTOPbI

[IpsmoyronbHas (mexkaproBa) cucTeMa KOOpAMHAT B npoctpaHcTBe. Dopmyna
pPacCTOSHUS MEXIY ABYMS TOUKaMHU. Y paBHEHUS CEPBbl, nI0CKOCMU U NPAMOU.

Bextopsl. Moaynb BekTopa. PaBencTBo BekTOopoB. CliojkeHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4yucio. Pa3noikeHrne BEKTOpa 110 HANPABICHUAM. YTOJI MEXKIY ABYMS BEKTOPaMHu.
[Tpoekuust BexTopa Ha ock. KoopaunaTel BekTopa. CkanspHOe MpoU3BeACHNE BEKTOPOB.

Hcnonp3oBaHue KOOpAMHAT M BEKTOPOB IIPU PELIEHUHM MATEMATHUYECKUX W
IIPUKJIAHBIX 33/1a4.

IIpakTHYecKkHe 3aHATHA:

[Ipu3Hakyu B3aMMHOIO PacIoOJIOKEHHUS NMPAMBIX. YTOJl MEXIy HNpsAMbIMU. B3anmnoe
PacCIOJIOKECHUE NPAMBIX U IUIOCKOCTEH. llepneHauKkyissp M HaKJIOHHAs K IUIOCKOCTH. YTOII
MEXKly MPSIMOM M IUIOCKOCTBIO. T€OpeMbl 0 B3aMMHOM PACIIOI0KEHUH MPSAMON U TIIIOCKOCTH.
TeopeMa 0 Tpex nepneHauKyIIsApax.

[Ipu3Haky ¥ CBOMCTBA NMapaJUIECIbHBIX U IEPIEHIUKYIISIPHBIX TUIOCKOCTEH.

PaccrosiHME OT TOYKM 10 IIOCKOCTH, OT IPSIMOM A0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMU, MEXAY CKPELIMBAIOIIMMU MPSMBIMH, MEXAY MPOU3BOJIIBHBIMU (QUrypaMu B
IIPOCTPAHCTBE.
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[TapannensHoe MPOEKTUPOBAaHME W €ro CBOMCTBA. Jeopema o0 niowaou
OPMOCOHANLHOU NPOEKYUU MHO20Y201bHUKA. B3auMHOE pacnoyioKeHUE MPOCTPAHCTBEHHBIX
dburyp.

Paznuunble Buabl MHOrorpaHHukoB. Mx wuzoOpaxenus. CeueHusi, pa3BepTKU
MHOrorpaHHukoB. Ilnomane nosepxnoctu. Bunsl cummerpuii B npoctpancTBe. CUMMETpHs
TeJ BpallleHUs] U MHOTOTPaHHUKOB. Brunciienue miomaaeii 1 00beMoB.

Bekropsl. JlelicTBus ¢ BekTopaMmu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.

VYpaBHeHue okpyXHOCTH, cepsl, TiockocTu. Pacctosane mexay Toukamu. JleiicTBus
C BEKTOpaMH, 3aJaHHbIMU KoopauHaTamu. CKaJsipHOE IIPOU3BEAECHUE BEKTOpPOB. BekropHoe
YpaBHEHUE NPSIMOA M ILIOCKOCTH. VCIOnb30BaHKME BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

Jlyi BHEAyIMTOPHBIX 3aHATUH CTyIEHTaM, HapsAy C pelleHUuEeM 3a7ayd U BBITOJIHEHUS
NPAaKTUYECKUX 33aJaHUN, MOXKHO TNPENJIOKHUTh TEMbl MCCIEJOBATEIbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTIENIbHBIX MEJIKMX 3aJad U YHpPaXHEHUH IMpeanaraioTcs
CIOKETHBIE 3a/laHusl, TpeOyrollue UIMTENbHOM paboThl B paMKax OJHOW MaTeMaTHYecKOn
CUTYyallMu. DTU TEMbI MOTYT ObITh HHANBUAYAIbHBIMU 3a/IaHUSIMU, HO MOTYT NpeJiararbcst 1
IPYyNIE CTYAEHTOB JJIsl COBMECTHOT'O BBIIIOJIHEHUS UCCIIEJOBAHMSL.

IIpumepHbIie TeMbI pedepaToB (I0KIAT0B), HCCJIENOBATEIbCKIX POEKTOB!

. HenpepsiBHble 1podu

. [IpuMeHeHne CI0KHBIX MPOLEHTOB B SKOHOMUYECKHUX pacdeTax
. [TapaienpHOE IPOEKTUPOBAHUE

. CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTATUCTUKE

. BekTopHoe 3a1aHue NPsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE
. CrnoxeHne rapMOHHUYECKUX KoseOaHui

. I'padnueckoe penieHne ypaBHEHUN 1 HEPABEHCTB

. [IpaBuinbHBIE U MOJIYNIPABUIbHBIE MHOIOTPAHHUKH

. KoHnueckue ceyeHnst 1 UX IPUMEHEHNE B TEXHUKE

. [Tonsarue nuddepenmana 1 ero NPUIOKEHUS]

. Cxembl bepHysuM MOBTOPHBIX UCTIBITAHUIN

. HccnenoBanue ypaBHEHUIM U HEPABEHCTB € IapaMETPOM
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TemaTnyeckoe nIaHMpPOBaHUE
Texunueckuit npopuib NpopeccuoHaNbHOro 00pa3oBaHUs

IIpu peanuzaumm copepkaHusi o00meoOpa3oBaTeNbHON y4eOHOW AMCUUIUIMHBI
«Matemaruka: anreOpa W Havajga MaTEeMaTHYECKOTO aHaln3a, TEOMETpHs» B Tpeaenax
ocoenus agantupoBanHoi [TIICC3 Ha 6aze ocHOBHOIO 0011er0 06pa3oBaHUs € MOTyYCHUEM
cpeanero obmiero oopasosanus ([MIIICC3) makcuManbHas yueOHas Harpyska 0O0yJarOlmuxcs
cocraiisieT no crnenuanbHocty 19.02.10 TexHon0rua npoayKuuy OOIECTBEHHOTO MUTAHUS -
- 156 gac.

Taoauna 1
Buj yueOHoi1 padoThI
AyIHTOpHbIE 3aHATHSI. KosmuecTBo yacos
Coaep:xanue 00yueHust
Beenenue. 2
Pa3BuTue noHATHS O YHUCTE. 8
KopHu, crenenu u jorapumsi. 20
[IpsIMBI ¥ TUIOCKOCTH B IPOCTPAHCTBE. 14
Kom6unaropuka. 4
KoopauHaTel 1 BEKTOPBI. 16
OCHOBBI TPUTOHOMETPHH. 18
DYHKIMH U TpadUKH. 14
MHoOrorpaHHUKHU ¥ KpyTJIble TEa. 14
Hayaya maTemMaTHu€eCKOro aHajausa. 16
WuTerpan u ero npuMeHeHMe. 8
ONeMEeHTbl TEOPUH BEpPOSITHOCTEH M  MaTeMaTU4ecKou 8
CTATUCTHKH.
YpaBHEHHUsI 1 HEPABEHCTBA. 14
Hroro: 156
Bcero: 156

IIpomexyTouHas aTTecTauus B gopme IK3aMeHa
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Taoauua 2

HaumeHnoBaHue TeM

ConepxarejibHasi TUHUA

Ay)mToprle qJacbl

BBeneHue. 2
Pa3BuTHe NOHATHS O YHCIIE. Anrebpanueckas 8
Tpuronomerpuueckre QyHKIIH. TeopeTnko-pyHKIIMOHAIbHAS 12
TpuroHomerpudeckue ypaBHEHHUS. YpaBHeHU 4
[IpeobpaszoBanue Anrebpanyeckas
TPUTOHOMETPUUECKHUX BBIPAKEHUI. TeopeTnko-pyHKIIMOHAIbHAS 12
Havana maremaTnueckoro anaiamsa. TeopeTnko-pyHKIIMOHAIbHAS
24

Crenenu u kopHu. CTeneHHbIE Anrebpanyeckas
byHKIMN. TeopeTruko-¢yHKIIMOHAIBHAS

YpaBHEeHMI U HEPABEHCTB 20
[TokazarenbHas u Jorapudmuueckas TeopeTnko-pyHKIIMOHAIbHAS
byHKIHS. 18
DJeMeHTHI TEOPUH BEPOSITHOCTEN U
MaTEMaTHYECKON CTATUCTUKH. Croxactuyeckas 12
BBenieHue B cTepeoMeTpuIo. ['eomeTrpuueckas 2
[TapaytenbHOCTH IPSIMBIX U I'eomerprueckas 4
IIJIOCKOCTEMN.
[lepnenuKyISIpHOCTD MPSAMBIX U I'eomerprueckas 8
IIJIOCKOCTEMN.
MHOrorpaHHMKH. I'eomerpuueckas 8
[mmnuap. Konyc. lap. I'eomerpuueckas 6
BekTtops! B ipocTpaHCTBE. I'eomerpuueckas 6
MeTo KOOpAMHAT. I'eomeTrpuueckas 10

Hroro: 156
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XapaKTeplflCTl/IKa OCHOBHBIX BUI0OB N1€ATCJIbHOCTH CTYICHTOB

Coaepxanue 00yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB 1€SITeJIbHOCTH
odyuaromierocsi (Ha ypoBHe y4eOHBIX el CTBHIA)

BBEJIEHUE

Beenenue.

O3HaKOMJICHHE C POJIBI0 MATEMATHKHU B HAyKe, TEXHHKE,
OKOHOMHKE, HWHQPOPMAIMOHHBIX  TEXHOJOTHUAX U
MPAKTUYECKON JAEeITeTbHOCTH.

O3HakOMJICHHE C TEISAMH M 3aJa4aMd  H3YICHHS
MaTeMaTuku Tnpu ocBoeHuun mpodeccuit CIIO u
cnenuanpHocteit CI10.

AJI'EBPA

Pa3BuTHe NOHSATHSA 0 YHCJIE.

Boimonuate apupmeTnueckue ASUCTBUS HAJ| YUCIAMH,
coueTasi yCTHbIE U IIMCbMEHHbIE IIPUEMBI;

HaXOJUTh NPUONMKEHHBIE 3HAUYEHUS BEJIUYUH U
HOTPEIIHOCTH BBIYMCIICHUI (abcomoTHas u
OTHOCHTEINbHAs); CPAaBHUBATh YHCIOBBIC BHIPAKEHHUS;
HaXOJUTh OIIMOKU B MPEOOpPa30BaHUSAX U BBIYMCIICHUSAX
(oTHOCHTCS KO BCEM MYHKTaM MPOrPaMMBI).

KopHuu, crenenu u jorapugmsi.

O3HAaKOMUTBCA C TOHATHEM KOpPHS N-H CTeneHy,
CBOMCTBAMM DPAJMKAJIOB M C NPABWIAMH CPaBHEHHEM
KOpHEH.

@opMynMpOBaTh ONpPENEICHNE KOPHA M CBOWCTBA
KOpHEH. BplUHCIATE M CpaBHUBATH KOpHH, JEJIaTh
OPUKUIKY  3HaueHuss  KopHs.  IIpeoOpazoBbIBaTh
YHUCIIOBbIE W OYKBEHHbBIE BBIPAKEHUS, COJEpIKALIUE
pasuKabl.

BoinonusaTe pacuersl 1o QopmyiaMm, CoIep:KaluM
paaMKaIbl, OCYIIECTBIISAS HEOOXOAUMBbIE TIOJICTAHOBKYU U
npeoOpa3oBaHusl.

Onpenenstsb PAaBHOCUJIBHOCTb ~ BBIPDAXKEHHMM  C
pamukanaMy. Pemare nppanvoHaIbHBIE YPABHEHMUS.
O3HakoMHUThCSA c MIOHATHUEM CTEIEHU c

JIEACTBUTENIbHBIM MTOKA3aTEIIEM.

Haxomute 3HaueHUs CTENEHW, HCHOIB3YSd IIPHU
HEO0OXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA
3anuceiBaTh KOPEHb N-il CTENEHUW B BUJE CTEIEHU C
JTpOOHBIM IIOKAa3aTeNIeM U Ha00OopoT.

®opmyIMpOBaTh CBOMCTBA  CTENEHEW. BpraucusaTe
CTEIIEHW C palMOHAJIbHBIM IIOKa3aTeleM, JeiaTh
MPUKUIKY 3HAYEHUS CTEIIEHU, CPABHUBATH CTEIICHH.
[IpeoOpa3oBbIBaTH YUCIIOBbIE u OyKBEHHbBIC
BBIPDQXKEHHUS,  COJEp)KAIlUE€  CTENEHH,  IPUMEHSA
cBoMcTBa. PemaTe nokasaTesnbHble ypaBHEHUS.
O3HAaKOMUTBCA C NPUMEHEHUEM KOPHEH M CTeneHel
IpU BBIYUCICHUU CPEOHUX, NPHU JEICHUH OTpe3Ka B
«30JI0TOM ceueHnn». Pemate nmpukiagHbple 3aJadd Ha
«CJIOYKHBIE IPOLIEHTBI.

BbinonHATe mpeoOpa3oBaHUs BBIPAKEHUH, MPUMEHSS
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dbopMyIbl, CBS3aHHBIE CO CBOWCTBAMHU CTEMEHEH W

IIpeodpa3oBanue aorapu@mos.
aare0panvecKuX BbIPAKEHHIA. Onpenensatb  0o6macTb  JONYCTUMBIX  3HAYCHUH
J0rapu(pMHUECKOTO BBIPAXEHUS. Pemars
jorapumMuyuecKue ypaBHEHUS.
OCHOBBI TPUTOHOMETPUH

OcCHOBHBIC HOHATHS.

HN3yunTs paguaHHBI  METOA  M3MEPEHHUs  YIJIOB
BpallleHUs U UX CBA3b C rpasycHol Mepoit. M3o0paxars
yIibl  BPAllEHWs HA  OKPYXKXHOCTH, COOTHOCHUTH
BEJIMYMHY YIJIa C €T0 PACIOJIOKEHUEM.

DopMynMpOBaTh OINPEHEICHUS TPUTOHOMETPUUECKUX
(GyHKUMH A7 YIJIOB MOBOPOTa M JUI OCTPHIX YIJIOB
IPSIMOYTOJIBHOTO  TPEYrojbHUKA M OOBACHATH HUX

B3aNMMOCBS3b.
OcHOBHBIE [IpumeHsTH OCHOBHBIC TPUTOHOMETPHUECKHUE

TPUIOHOMETPHYECKH e TOXKJIECTBA JUIST BEIUHCIICHUS 3HAUYCHHUH
TOKIeCTBA. TPUTOHOMETPUYECKHUX (QYHKIIMH 10 OJTHOM U3 HUX.

IIpeoOpa3oBanus mpocremmx
TPUTOHOMETPHYECKUX
BBIPAKEHNH.

W3yunte  OCHOBHBIE  (OPMYNBI  TPUTOHOMETPHH:
(GopMynbl  CIOXKEHUS, YIBOEHHUs, NpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUUECKHUX byHKIUI B
IIPOU3BENICHUE U IIPOU3BENEHUS B CyMMY U IIPUMEHATH
OpU BBIUMCICHUHM 3HAYEHUS] TPUTOHOMETPUYECKOTO
BBIPKECHMS U YIIPOILEHHUS €T0.

O3HAaKOMHUTBCA CO CBOWCTBAMHUCHMMETPUM TOYEK Ha
€AMHUYHOM OKPYKHOCTH M MPUMEHATh UX I BBIBOJAA
dbopMyn npUBEJCHHUS.

IIpocreiimmue
TPUTOHOMETPHYECKHE
YPaBHEHUS U HepageHcmea.

Pemate mo ¢opmynaM U 1O TPUTOHOMETPUUYECKOMY
KpyT'y IIPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS.
[TpumensiTb 0OLIME METOAbI pEIIeHUs YypaBHEHUI
(mpuBeneHHe K JIMHEHHOMY, KBaJpPaTHOMY, METOJ
Pa3NoXKEHUSI HA MHOKUTENH, 3aMEHbI TIEPEMEHHOI) NIPU
pELIEHUN TPUTOHOMETPUYECKUX YPABHEHUH.

Ormedar  HAa  Kpyre  pelleHus  IPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABCHCTB.

ApKcunyc, apkkocunyc,
APKMAH2EHC YUCA.

O3zHakoMHUThCA C MIOHATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (YHKLIUH,

W3yunths ompeneneHuss apKCHHYcCa, apKKOCHHYCA,
apKTaHreHca uucia, (GopMyJMpoBaTh UX, HM300paxarb
Ha €MHUYHOU OKPYKHOCTH, IPUMEHATH IPU PELIEHUU
YpaBHEHUH.

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DyHKUMH
Ilonamue o nenpepvignocmu
¢ynxyuu.

O3HAaKOMHUTBECS C NOHSATHEM IEPEMEHHOW, IpUMEpaMu
3aBUCUMOCTEN MEKY IEPEMEHHBIMU.

O3HAaKOMUTBCA C TOHATHEM rpaduka, OIpeneIsTh
NPUHAJUISKHOCTh TOYKM rpaduky ynkuuu. Ilo
dopmyne mpocTeiliield 3aBUCUMOCTH ONPEAEATh BH[
ee rpaduka. BoipaxkaTs o Gpopmyse oHy nepeMeHHYIO
4yepes Jpyrue.
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O3HaKOMHTBCS C orpeielleHueMpyHKIINY,
dopmymupoBats ero. Haxoaute 00acTh onpeneneHus
1 00J1aCTh 3HAYCHUHN QYHKINH.

CpoiicTBa QyHKIHH.
I'padguyeckass MHTEpHIpeTALUS.
IIpuMeps! PYyHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u sBJIeHUAX

O3HakoMUTBCA €  OpuMepamMu  (YHKIUOHAJIbHBIX
3aBUCHUMOCTENl B peaJbHBIX IPOLECCaX U3 CMEXKHBIX
JUCLIUILINH.

O3HAaKOMUTBCA C JIOKa3aTEJIbHBIMH PACCYKICHUSMU
HEKOTOPBIX CBOWCTB JIMHEMHOM W KBAaJApPAaTHYHOU
GbyHKIME, NPOBOAUTH  HMCCIEAOBAaHUE  JIMHEHHOMH,
KYCOYHO-JIMHEHHOM, JIpOOHO - JIMHEHHOU u
KBaJpaTUUYHOW  (GYHKUMH, CTPOUTh MX TIpadukw.
Crpoutps u uurtath rpadpuxu ¢yaxuuii. Hccienosartsb
GyHKIHIH.

CocraBnsith BHJ (QYHKIUU 10 JIaHHOMY YCJIOBHIO,
pelaTh 3a/1a4i Ha SKCTPEMYM.

Brimonsate npeoOpa3oBanus rpaduka QyHKIHH.

OopatHble pyHKUMHU.

N3yunth nousitue oOpaTHoi (QyHKIUU, ONPEAETATh BUL
U cTpouth rpaduk oOpaTHOM (QYHKIMH, HAXOAUTH €€
o0macTe  ompeneneHus U 00jJacTb  3HAUCHHI.
[IpumensiTh cBoOWcTBa (QYHKUMH NpU HCCIEIOBAaHUU
YPaBHEHHUH U IPU PELIECHUH 337a4 Ha SKCTPEMYM.
O3HAKOMUTBCS C IOHATUEM CJIOKHON (YHKIIUH.

CrenenHble, MOKa3aTeJbHbIE,
Jorapupmuyeckue u

TPHTOHOMETPHYEeCKHEe (PyHKIMH.

Oo6parHnble

TPHTOHOMETPHYEeCKHe (PyHKIMH.

Bbluucnare  3HayeHMs  QYHKUMHM 1O 3HAYCHHIO
aprymenTa. OnpenensaTh MOJ0KEHHE TOUKH Ha rpaduke
10 €€ KOOpArHATaM U Ha00OPOT.

Hcnonp3oBath cBOMCTBA (YHKUMN Ui CpaBHEHHS
3HaYeHUH CTereHeH u jorapudmos.

Ctpouth rpadukd CTENEHHBIX W JIOTApU(YMHUECKUX
GyHKIHA.

Pemate  mokaszarenbHble W Jorapudmuyeckue
YPaBHEHHUS U HEPABEHCTBA 110 U3BECTHBIM AJITOPUTMaM.
O3HaKOMUTBCS C MOHSTHEM HEeNpephIBHON
nepuoau4eckoil GyHkuM, (GOpMyIHpOBaTH CBOICTBa
CHUHYCa U KOCHHYCA, CTPOUTD UX IPaPUKH.
O3HaKOMMTBCS C TIOHATHEM FAPMOHUYECKUX KOJeOaHUH
U [pUMepaMH TapMOHHMYECKMX KojebaHuil s
ONMCAaHUS NIPOLECCOB B (PU3MKE U JPYrHX O0JaCTAX
3HAHU.

O3HAaKOMUTBCS C OHSITHEM Pa3pbIBHOM NEPUOANYECKOI
¢byHkuY, ¢GOpMyIUpOBaTh CBOWCTBA TaHIeHCA W
KOTAHI'€HCA, CTPOUTH UX I'padUKH.

[IpumensiTb  cBOWCTBA (QYHKUMM [UIsi  CpaBHEHUS
3HAQUEHUH  TPUTOHOMETPUYECKUX  (QYHKIMH, IS
pELIeHUs] TPUTOHOMETPUUYECKUX YPABHEHU.

Crpoutp rpaduku OOpaTHBIX TPUTOHOMETPUUECKUX
GYHKIMA 1 OTIPEACIIATH 10 TpaduKaM WX CBOMCTBA.
Brinonsate npeoOpa3oBanue rpaukos.
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HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocsien0BaTEJILHOCTH.

O3HaKOMHUTBCS c MMOHATHUEM YHCJI0BOM
[IOCJIENOBATEILHOCTH,  CHOCO0AMHM €€ 3aJaHud,
BBIYMCIIEHHUSIMU €€ YWICHOB.

O3HaKOMHUTHCS c MMOHATHEM npezena
MMOCJIEIOBATEILHOCTH.

O3HaKOMUTBHCA C BBIYMCICHHEM CYMMBI O€CKOHEYHOTO
YUCJIOBOTO psa HA MPUMEpPE BBIYUCICHUS CYMMBI

0OECKOHEUHO yObIBaro11ei reOMEeTPHYECKOM
HPOTPECCHUH.
Pematp 3amaum Ha mnpuMeHEHUE (QOPMYJIBI CYMMBI
0OECKOHEUHO yObIBaro11ei reoMeTPHYECKOM
HPOTPECCHUH.

IIpousBoaHas M ee IPUMEHEHHE.

O3HAaKOMUTBCS C MOHATUEM POU3BOAHOM.

N3yuute u GopMynHpoBaTh €€ MEXaHWYECKUU W
reOMETPUYECKU CMBICI, U3YYUTh JIITOPUTM
BBIUMCJICHUSI NPOU3BOJHOM HA INPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO KO3 uUIueHTa
KacaTeJIbHOM.

CocraBnsTh ypaBHEHHE KacaTeIbHON B OOIIEM BU/IE.
Bolyunts mpaBwia  guddepeHUMpoBaHUs, TaOIMILY
IPOM3BOJHBIX 3JEMEHTAPHBIX (YHKIMHA, NPUMEHSTH
s nuddepeHnpoBanus GYHKIHHN, 1T COCTABJICHHS
YPaBHEHHUs KacaTeIbHOM.

N3yunth TEOpeMbl O CBSI3U CBOMCTB (PYHKUMH U
IIPOU3BOJIHOMN, (POPMYJIMPOBATD HX.

[IpoBOAUTH C NMOMOLIBIO NMPOU3BOJHOM MCCIENOBAHUE
(byHKLIMY, 3a1aHHON (OPMYIIOH.

VYcraHaBnuBatb  CBSI3b  CBOMCTB ~ (QYHKUUMH U
IIPOU3BOIHOM IO UX TpapuKaM.

[IpumensaTs NPOW3BOAHYIO I pELICHMS 3a1ad Ha
HaXO0XXKJCHUE HauOOJIbIIETr0, HAMMEHbBILET0 3HAYECHUs U
Ha HaXO0XKJIEHUE dKCTpEeMyMa.

ITepBooGpa3nas 1 HHTErpaJI.

O3HAaKOMHUTHCS C MOHSITHEM UHTETpAJIa |
epBo0Opa3HOM.

WM3yunth mpaBuia BBYHUCICHHUS MEPBOOOpa3HON U
Teopemy HeroToHa- JleitOuua.

Pemarr 3amaum Ha CBS3b IMEPBOOOpA3HOM H €€ C
MIPOW3BOHOM, HA BBIYUCIICHHUE IIEPBOOOPA3ZHON IS
JaHHOW (DYHKIIUU.

Pemarp 3agaun Ha mNpPUMEHEHWE WHTErpajga UL
BBIYMCIICHHS (PU3UICCKUX BEJIMYMH U TUIOIIAJICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHEHHUs U CUCTEMBI YPaBHEHUU

Hepasencrtpa u
HEPaBEHCTB C
NEPEMECHHBIMHU.

CUCTEMBbI
IBYMSI

O3HAaKOMHUTBCS € MPOCTEHIIMMH CBEIECHUSMU O KOPHAX
areOpanyecKux YpaBHEHUH, c MOHATUSAMHU
WCCJIEI0BAHNS YPABHEHUHN U CUCTEM YPaBHEHHM.

N3yunuThs TEOpUIO PABHOCHIBHOCTU YPAaBHEHUNW U €€
IIPUMEHEHHE. IloBTOPHUTH 3aIUCh penieHus
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CTaHJApTHBIX YpaBHEHMH, INpPHUEMbl IpeoOpa3oBaHUs
YPaBHEHUH JUIsl CBEACHUS K CTAaHJAPTHOMY YPaBHEHHUIO.
Pemars paloHaIbHBbIE, UppalMOHAIIbHBIE,
[I0Ka3aTeJIbHBIE U TPUTOHOMETPUUYECKUE YPaBHEHHUS U
CUCTEMBI.

Hcnonp3oBate cBoiictBa W rpaduku (QyHKOMHA IS
peueHust ypaBHeHUU. [IOBTOPUTH OCHOBHBIE MPHEMBI
PELICHUS CUCTEM.

Pemlare  ypaBHEHMs, TOpUMEHSAI  BCE  IPUEMBI
(pasnokeHWe Ha MHOXHTENIH, BBEJICHHE HOBBIX
HEH3BECTHBIX, MTOJICTAHOBKA, IrPaUUECKHI METON).
Pemate cucrembl ypaBHEHMM, NPUMEHSA Pa3IMYHBIE
crocoObl. O3HAaKOMUTBCS C OOIIKMMH  BONPOCAMH
pELICHUS HEPaBEHCTB M HCIOJIB30BAaHUS CBOWCTB U
rpadukoB PYHKLMI [IPHU PEIIEHUH HEPABEHCTB.

Pemwlare  HepaBeHCTBA M CUCTEMBl  HEPABEHCTB,
HPUMEHSS pa3IMyHbIE CIIOCOOBI.

[IpuMeHATh MaTeMAaTHYECKUE METOIbl JUISl PELICHUs
CoJIepKaTeNbHbIX 3aJ]a4 U3 Pa3IMuHbIX 00JacTell HAyKu
U npaktukd.  MHTepnperupoBarh  pe3yibTarhl,
YUUTBIBaTh peaJIbHbIC OrPaHUYECHHUSI.

3JEMEHTBbI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN U

CTATUCTUKH

OcHOBHBIE MOHATHSA
KOMOHWHATOPHKH.

N3yunTh mpaBmia KOMOMHATOPUKH U TPUMEHATH TPH
pelieHn KOMOMHATOPHBIX 3a/1a4.

PemaTth kOMOMHATOPHBIE 33ja4d METOAOM Iepedopa u
0 TPABIITY YMHOXKEHUSI.

O3HaKOMUTBCSA C  TMOHATUSIMH  KOMOWHATOPHKHU:
pa3MEILEHUSIMH, COYETAHUSIMH M IEePEeCTaHOBKaMH, M
dbopmynamMu 11t UX BBIYUCIICHHUS.

OOBSICHATh U TPUMEHATH (POPMYIBI I BBIYUCICHHS
pa3MeIlleHU, TMEepecTaHOBOK U  COYETAaHUW  IpHU
pelieHny 3a1ay.

O3znakoMuThCsi ¢ OuHOMOM HBIOTOHA M TPEYTOIBHUKOM
ITackans.

Pemate mpakTH4ecKuMe 3aJadyd ¢ HMCIOJIB30BAHHEM
MOHSTUN U TTPABUJI KOMOMHATOPUKH.

DJIeMeHTBI TeOpHuH
BEPOSATHOCTEIA.

N3yunth KIacCHYECKOE ONPENESICHUE BEPOSITHOCTH,
CBOWCTBA  BEPOSATHOCTH, TEOpPEMYy O  CyMMe
BEPOSATHOCTEM.

PaccmoTpers mnpuMepbl BBIYMCIIEHUS BEPOSTHOCTEM.
Pemate 3amaum  Ha  BBIYMCIEHHE  BEpPOSATHOCTEH
COOBITHII.

IIpencraBiienne JaHHBIX
(TaGauubl, AMATPAMMBI,

rpaduku).

O3HAaKOMUTBCS C MPEACTABICHUEM YHCIOBBIX JaHHBIX U
UX XapaKTEpUCTHUKAMHU.

Pemats mpakTuueckue 3a1a4u Ha 00pabOTKy YHCIOBBIX
JTAHHBIX, BBIYMCIIEHUE UX XaPAKTEPUCTHUK.
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I'EOMETPUA

IIpsimble ¥ IIOCKOCTH B
NPOCTPAHCTBE.

@opmynupoBaTb M HPUBOIUTH  JIOKA3aTENbCTBA
IIPU3HAKOB B3aUMHOI'O PACHOJIOKEHHUS MPSAMBIX U
mIockocte. Pacrno3HaBaTe Ha uepTekax M MOJEISX
pa3MyHbIE CIyyau B3aUMHOI'O PAcCIOJIOKEHHUS IPSIMBIX
Y IJIOCKOCTEW, apr'yMEHTHPOBATh CBOU CYKJICHHUS.
DopMyIUpOBaTh OINpPENEICHMs], IPU3HAKU U CBOMCTBa
NapaJUIETIbHBIX M NEPHEHIUKYJSPHBIX IIJIOCKOCTEH,
JBYTPaHHbBIX U JTUHEWHBIX YIJIOB.

BbINONMHATE MOCTPOEHMS YIVIOB MEXAY IPSIMBIMHU,
OpsAMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTAMH IIO
OINMCAHUIO U PACIIO3HABATh UX HA MOJEIIAX.

[IpumeHsaTr NpU3HAKM M CBOWCTBA PACIOJIOKEHUS
OpsIMBIX M IUIOCKOCTEM IIpU  PEIIEHUH  3a7ad.
N300paxarb Ha pHUCYHKaXx M KOHCTPYHMpOBaTh Ha
MOJIEJISIX NEPIEHIUKYIISAPEl U HAKJIOHHBIE K IIJIOCKOCTH,
IpsIMbIE, NApAJUIENbHBIE IIIOCKOCTH, YIJIbl MEXAY
PSMOM U TNIOCKOCThIO U 000CHOBBIBATH MIOCTPOCHUE.
Pemwrate 3agaun Ha BBIYMCIIEHHE TIE€OMETPUYECKUX
BeIM4nH. OnuChIBaThb pacCTOSHUE OT TOYKH 10
IUDIOCKOCTH, OT HPSAMOM 10 IUIOCKOCTH, MEXAY
IUIOCKOCTSIMH, MEXAY CKPEIIMBAOIUMU IPSIMbBIMHU,
MEX1y IPOU3BOJIbHBIMU (PUT'YpaMU B IIPOCTPAHCTBE.
@opMynMpoBaTh M JOKa3bIBATh OCHOBHBIE TEOPEMBI O
paccTosHUAX (TEOPEMBI CyLIECTBOBAHUS, CBONCTBA).
N300paxaTh Ha uyepTekax M MOJENSIX PAacCTOSHUS U
00OCHOBBIBaTh  CBOMCYXJAeHud.  Ompenensith U
BBIUNCIIATh PAccTOSHUSA B IpocTpaHcTBe. [IpumeHsaTsh
dopMysibl M TEOpEeMbl IUIAHUMETPUM JJI PEIICHUS
3az1ad.

O3HaKOMUTBCS c MTOHSATHEM IapaJUIeILHOTO
IIPOEKTUPOBAHUSA M €ro cBoicTtBaMu. DOpMyIHpOBaThH
TEOpeMy O IUIOIIAAM OPTOrOHAIBHOM  IIPOEKIUHU
MHOT'OYTOJIbHUKA.

[IpumeHnsaTh TEOpUIO A1 0OOOCHOBAHHUS MOCTPOEHUH U
BBIUNCJICHUM. ApPryMEHTHpPOBaTb CBOU CYXACHHUS O
B3alMHOM DPACIIOJIOKEHUH ITPOCTPAHCTBEHHBIX (PUTYP.

MHOrorpaHHUKH.

OnucelBaTh M XapaKTepU30BaTb pPA3JIUYHBIE BHJIbI
MHOTOTPAaHHUKOB, MEPEYUCHIATh UX DJIEMEHThl U
CBOMCTBA.

N306paxaTh MHOTOIPaHHUKH U BBITIOJIHATH IOCTPOCHUS
Ha U300paKeHUAX U Ha MOJIEJISIX MHOTOTPaHHUKOB.
BbluMcnaTe  JIMHEHHBIE  JNEMEHTBI U yIVIBL B
IPOCTPAHCTBEHHBIX KOHPUIypalnusax, apryMEeHTUPOBATh
CBOM CYXJICHUS.

XapakTepu30BaTh U HM300pa)kaTh CEUEHUs, Pa3BEPTKU
MHOT'OTPaHHUKOB, BBIYMCIIATH IUIOLIAIN IOBEPXHOCTEM.
Crpoutp mpocteiliine ceueHuss KyOa, IPU3MBI,
nupamuipl.  [lpumensTs QakTel U CBeeHHMS U3
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IUIAHUMETPHH.
O3HAaKOMHUTBHCS C BUJAAMHU CUMMETPUIN B MPOCTPAHCTBE,
(bopMynupoBaTh oIpeeeHUs u CBOIICTBa.
XapakTepu3oBaTb CHUMMETPUM TE€I BpALEHUS U
MHOTOTPaHHHUKOB.

[IpumeHATH CBONCTBA CUMMETPUU IIPU PELLIEHUU 3aa4.
Hcnonb3oBath pUOOpeTEeHHbIE 3HaHUSA JUTS
UCCJIEIOBaHMS U MOJICTTUPOBAHUS HECIOKHBIX 3a/1a4.
N300paxaTh OCHOBHBIEMHOTOIPAaHHUKU U BBIOJIHATH
PUCYHKH 110 YCJIIOBUSIM 3a/1ad.

TeJia 1 MOBEPXHOCTH BPAILLICHHS.

O3HaKOMUTBCS c BHJIaMH Tel BpalIeHus,
(GopMynHUpOBaThH UX OINpPEIESICHHUS U CBOWCTBA.
@opMynMpoBaTH ~ TEOPEMBI O  CEYEHMM  IIapa
IUIOCKOCTBIO M O INIOCKOCTH, KacaTelnbHOH K cdepe.
XapakTepu3oBaTh U HM300pa)xkaThb Tesla BpALCHHs, UX
pa3BEPTKU, CCUCHHUS.

Pemarp 3agaunm  Ha NOCTPOCHME  CEYEHMM, HaA
BBIYMCIICHUE JUIMH, PACCTOSIHUM, YIJIOB, IUIOLIAJEH.
IIpoBoauTh  1OKa3aTeNbHBIE  PACCYXKIACHUS  IIPU
peleHun 3aay.

[IpuMeHATH CBOMCTBA CUMMETPUM IIPU PELICHUM 3a1a4
Ha TeJa BpallleHHs, Ha KOMOMHALUIO TeJl.

N300paxaTb OCHOBHBIE KpPYIJIbIE Te€la U BBINOJIHATH
PUCYHOK IO YCJIIOBHUIO 3a/1a4H.

I/I3MepeHI/lﬂ B r€COMETPHUMH.

O3HAaKOMHUTBECS C IOHATHUSIMHM IUIOIAAM K OO0BEMA,
aKCMOMaMH 1 CBOMCTBaMH.

Pemiate 3amaum Ha BBIYMCACHHE INIOMIAACH IIIOCKHX
buryp, mnpuMeHssi COOTBETCTBYIOIIHE (QOPMYIBl H
(baKThl U3 INIAHUMETPUH.

M3yunth  TeopeMbl O  BBIYMCIEHHH  OOBEMOB
MPOCTPAHCTBEHHBIX  TeJ,  pelmarb  3aJaud  Ha
npUMeHeHHEe (HOPMYJI BEIYUCICHUS 00bHEMOB.

W3yuntp dopMynbl A7 BBIUMCICHHS — IUIOIIAICH
MOBEPXHOCTE MHOTOTPAHHUKOB W TE€JI BpPAILCHHUS.
O3HAaKOMUTBECS C METOJOM BBIYMCICHHS ILJIOIIAIN
MOBEPXHOCTHU CEpBhI.

Pemate  3amaum Ha  BBIYMCICHHE  ILJIOIIAJEH
MOBEPXHOCTU MPOCTPAHCTBEHHBIX TEJL.

m  O3HakoMHUTBbCS C TNOHATHEM BekTopa.l3yunts
JIEKAPTOBY CHCTEMY KOOpPJAMHAT B IPOCTPAHCTBE,
CTPOUTH II0 3aJaHHBIM KOOpAUHATAM TOYKU H
IJIOCKOCTH, HAXOAUTh KOOPAUHATHI TOUEK.

Haxoaute ypaBHEHHS OKPYXKHOCTH, c(hepbl, INIOCKOCTH.
BpluncasaTe pacCTOAHMUS MEXAY TOUKAMU.

N3yunTh cBOWCTBA BEKTOPHBIX BEIWYMH, NPABUIA
Pa3ioKEHUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IpaBuja  HAXOXKACHHWS  KOOPAMHAT  BEKTOpa B
IIPOCTPAHCTBE, IIpaBUila JCHCTBUHM C BEKTOPAMH,
3aIaHHBIMH KOOPAMHATAMM.
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KoopauHatbl 1 BEKTOpBI.

[IpumeHATs TEOPUIO NPH PELICHUH 3a1a4 Ha JIECUCTBUS C
BEKTOpaMu. M3yuuTh  CKaJIsSIpHOE  IPOU3BEACHUE
BCKTOPOB, BCKTOPHOC YPABHCHUC pr[MOfI " IIJIOCKOCTH.
[IpumeHATs TEOPUIO MPU PELICHUU 3a1a4 Ha JECUCTBUS C
BCKTOpaMHu, Ha KOOpHHHaTHLIfI MCTOH, Ha TPUMCHCHUC
BEKTOPOB I  BBIYMCJIEHUS BEJIMYMH YIJIOB U
pacCTOSTHUM.

O3HakoMUTHCA c JI0Ka3aTeJIbCTBAMU TeopeM
CTCPCOMETPHUHN O B3aMMHOM PACIIOJIOKCHHUU HNPSAMBIX U
IJIOCKOCTEN C UCIIOJIb30BAHUEM BEKTOPOB.

28




PesynbTaThl ocBOeHHA Y4eOHOM 1M COMIIIMHBI
OcBoenue cojaepxkanusi y4dyeOHOW AUCHUIUIMHBI «MaremaTtuka» o0ecreynBaeT
JOCTH)KEHUE CTYJICHTaMU CIEAYIOIIUX pe3yibmamos.
JIUYHOCHIHBIX.

. c(hOpMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEICTBE MOJICTTUPOBAHUS SIBIICHUN 1 MIPOILIECCOB, 00 UIIEAX U METO/IaX MAaTEMAaTHKH;

" INOHUMAHUEC 3HAYUMOCTH MATCMATHKU [JId HAYYHO-TCXHUYCCKOIO IIPOrpecca,
C(i)OpMHpOBaHHOCTB OTHOIICHHA K MAaT€MaTHKE KaK K 4aCTu O6HI€‘-I€J'IOB€‘~I€CKOI>1 KYJIBbTYPBbI
9Cpe3 3HAKOMCTBO C HCTOpHeﬁ Pa3BUTHA MAaTCMAaTUKH, 3BOHIOHHCﬁ MAaTEMATHYCCKUX H,Z[eﬁ;

- Pa3BUTHC JJIOTUYCCKOT'O MBIIIJICHU A, IMPOCTPAHCTBECHHOI'O B006pa)K€HI/I$I,
QITOPUTMUYECKONW KYyIbTYpbl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM st
Oynymei npodecCHOHANbHONW  NEeATeNbHOCTH, JJIS TPOJOJDKEHHS OoOpa3oBaHUS U
camoo0pa3zoBaHus;

. OBJIAJICHC MATEMAaTHYCCKMMH 3HAHUSIMH W YMCHHSIMH, HEOOXOIUMBIMH B
MOBCCIHCBHON JKHM3HH, JUISI OCBOCHHS CMEKHBIX ©CTECTBCHHOHAYUYHBIX IUCIMIUIAH U
TUCIUIIMNH TPO(EecCHOHANBHOTO IMKIA, A TMONy4YeHHs oO0pa3oBaHus B 001acTsX, He
TpeOyromux yriayoJeHHON MaTEMaTHIECKOM TTOIT0OTOBKH;

. TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHHIO, HA
MPOTSDKEHUH BCEW JKU3HHU, CO3HATEIIbHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHnoHaNbHOM 1 00IECTBEHHON e TeIbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOMU
JeATEIbHOCTH,

. TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
0o0pa3oBaTeNbHON, OOLIECTBEHHO IIOJE3HOM, Y4eOHO-HCCIIE0BAaTEIbCKOM, HPOEKTHOH U
JIpYTUX BUJaX JEsTeNbHOCTH;

" OTHOIICHHUE K HpO(I)CCCI/IOHaJ'H:HOI\/’I ACATCIIbBHOCTHU KaK BO3MOKHOCTH Y4YaCTUA B
PEIICHNH JINYHBIX, O6HI€CTB€HHBIX, rocyaapCTBCHHEIX, 06IH€HaIII/IOHaJ'II>HI>IX HpO6J’I€M;
MemanpeOMemelx:

YMEHHME CaMOCTOSTEIbHO ONpEAEHATh LEIU JACSITEIbHOCTH W COCTaBJIATh IUIAHBI
JESTEIbBHOCTH; CaMOCTOSITEIbHO OCYILECTBISATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
JEATENIBHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI AJI JOCTUKEHUS ITOCTaBICHHBIX
Heled M peanu3aldy IUJIAHOB JIEATENBHOCTH; BBIOMpATh YCHELIHbIE CTpPaTeruud B
pa3IMYHbIX CUTYyaLUsX;

yMEHUE TPOAYKTHBHO OOINAThCS M B3aUMOJCWCTBOBATH B IPOLECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBATh IMO3ULMU JIPYIMX YYaCTHUKOB JAESITEIbHOCTH, 3((HEKTHUBHO
paspematbe KOH(IUKTHI;

BJA/ICHUE HaBbIKAMHM I[103HABATEIbHOM, Y4eOHO-MCCIENOBATEIbCKOW U TMPOEKTHOU
NESTEIbHOCTH, HaBbIKAaMU pa3pelieHuss MpobieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB PpELIEHUS IPAKTUYECKUX 3anad, NPUMEHEHUIO
Pa3IUYHbIX METOJIOB MO3HAHUS;

TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOATENbHON HWH(OPMAMOHHOIO3HABATEIbHON
NEATEIIBHOCTH, BKJIIOYas YMEHHE OpPHEHTHPOBAThCS B  PA3JIMYHBIX MCTOYHHMKAX
uH(pOpMaLM1, KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO, ITOTYHAEMYIO
U3 pa3IMYHbIX UCTOYHUKOB,

BJIQJICHUE SI3BIKOBBIMU CPEACTBAMU - YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO
TOUKY 3pEHUS, UCII0JIb30BATh aJIEKBATHBIE S3bIKOBBIE CPE/ICTBA;
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BJIAJICHUE HaBbIKAMU II03HABATEIbHOW pe(IeKCHMM KaK OCO3HAaHHUS COBEPIIAEMBbIX
JNEHUCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWUI, I'PAHULl CBOETO
3HAHMS U HE3HAHUs, HOBBIX [103HABATENIbHBIX 33/1a4 U CPE/ICTB UX JIOCTHIKEHUS,
LEJICYCTPEMIIEHHOCTh B ITOMCKAX U MPUHIATUN PELICHUH, COOOPa3UTENbHOCTh U UHTYHLINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHH; CIOCOOHOCTh BOCIPUHUMATH KPAacoTy U
TrapMOHUIO MUPA,

npeomMemHuvix:

" C(bOpMI/IpOBaHHOCTB HpC,Z[CTaBJ'ICHI/Iﬁ 0 MaTCMaTHUKEC KaK 4aCTHu MHpOBOﬁ KYJBbTYPBI U O
MECT€C MaAaTCMaTUKH B COBpeMeHHOfI OWBUIIN3allUH, 0 cmocobax ONMCaHWsA Ha
MaTEeMaTH4YE€CKOM S3bIKE SBICHUN pcanbHOTO MUPA,

. c(hOpPMHUPOBAHHOCTD MPEACTABICHUI O MATEMAaTHYECKUX MOHATHIX KaK O BaKHEHIITNX
MaTeMaTUYECKUX MOJEIIAX, IO3BOJBIIOIIMX OMNMCHIBATH M M3y4daThb pa3HbIE IPOLECCH U
SIBJIICHUS, IMOHUMAHHEC BO3MOKXHOCTHU aAKCHOMATHYCCKOIO HOCTpOGHI/ISI MAaTEMAaTUYCCKUX
TEOPUI;

" BJIaACHHUEC MCTOAaMU OOKAa3aTCJIIbCTB U aJIFOpI/ITMOB pGHIGHI/ISI, YMGHI/IG nux HpI/IMeHSITI),
IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKIAEHHUS B XO/I€ PELLICHUS 3a/1a4;

. BJIAJICHUE CTAHJAPTHBIMM IPUEMAMU PEUICHUS PAlMOHAIBHBIX W HPPALMOHAIBHBIX,
[I0OKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHUCTEM,
HCITOJIb30BAHNE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCJIE JUJIS IIOMCKA ITyTH PEILICHUS
Y WUIFOCTPALIMY PELICHUS YPABHECHUN U HEPABEHCTB,

. c(hOpPMHUPOBAHHOCTD TPEJCTABICHUNH 00 OCHOBHBIX IMOHATHUSAX MATEMaTHYECKOTO
aHalM3a W HMX CBOWCTBaxX, BJAJICHHE YMEHHEM XapaKTepu30BaTh NOBeAeHUE (DYHKIIUI,
WCIIOJIb30BAHKE MOJYYEHHBIX 3HAHUH JUIsl OITMCAHUS M aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

. BJIaJICHUE OCHOBHBIMU IOHATUSAMHU O INIOCKUX U IIPOCTPAHCTBEHHBIX '€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX; COPMUPOBAHHOCTh YMEHUS paclo3HaBaTh Ha YEPTEXKAX,
MOJIENIIX U B pealbHOM MHpE IeOMeTpuYecKue (GUrypsl; IPUMEHEHUE W3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u (Gopmyn Ui pelieHHs TIeOMETPUUECKUX 3ajad U 3ajad ¢
[IPAaKTUYECKUM COJEPIKAHUEM,

. cOPMUPOBAHHOCTh  MPEJCTAaBICHUM O Tmpoleccax U  SABJICHHUAX, HMEIOLINX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpe, 00
OCHOBHBIX ITOHATHUAX DJIEMEHTAPHON TEOPHUM BEPOATHOCTEH; YMEHUN HAXOIWTh U OLICHUBATh
BEPOSITHOCTH HACTYIUIEHUSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEINYHH,;

. BIIQ/ICHUE HABBIKAMHU KCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOrpamMM MpHU
pelieHny 3a1ay.
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3HaHUH MO0 MaTeMaTHKe TIYXHX W CIaOOCIBIIIANNX CTYASHTOB KOJUIe/Ka. BecTHHK
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or 17 mas 2012 r. Ne 413 «O6 yrBepxaeHuU (¢enepaabHOro rocyAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa CpeIHero (IOJHOr0) 00IIEero 0Opa3oBaHUs».
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nenarora, padoraromiero ¢ nerbmu ¢ OB3. Meroandeckoe mocobue. - M.: Bmanoc,
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IIpuaoxenne 1
Oo6pa3usbl opopmiteHHst TAGTUIL
Tadomuua 1. «Hucnoean okpys:cnocmos Ha KOOPOUHAMHOU NJIOCKOCIMU .

Touka
OKPY:KHOCTH

e

N[ S

Tadauna 2. «Qucnosan oKpyscHocms Ha KOOPOUHAMHOIUL RIIOCKOCHU .

Touka
OKPY’KHOCTH
ol {
w|y

Tab6auua 3.1. «Tabauya 3nauenuit cunyca u Kocunyca».

T 0 n T 3 5 3n 7T 21T
4 2 4 T 4 2 4
Cost
Sint

Tabéauua 3.2. «Tabauya 3HaueHuii CuHyca u Kocunyca.

T 0 E E 2T 5 7T 4 5w 11w
6 3 3 6 6 3 3 6
Cost
Sint
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Tadoauua 4. «Tabnuua 3navenuii mpuzonomempuueckux @ynuxyuit. Ilepeas uemeepmao».

T T T T T
0 6 4 3 2
Sint
Cost
Tgt
Ctgt

Tadoauua S«Tpuzonomempuueckue pynkuyuu. Hx ceoiicmea u zpaguxu.

CBoiicTBO QyHKIIUHM Crenennsbie pyHKIHMHU

y = sinx Yy = Cosx y=tgx y = ctgx

1. Ooaacth onpenesenust

2. YérHocTh (HEYETHOCTD)

3. Ilepunoau4HocTn

4. OrpaHM4eHHOCTb

5. MoOHOTOHHOCTEL
(Bo3pacranme, yObIBaHHE)

6. Toukm 3KcTpemMyma
byHkuumn

7. HenpepbIBHOCTH

8. OoJacrTp 3HAYEHHT

9. BainykJjocTh
(BornyrocTn)

10. Touku mepernda

11. Audpepenunpyemoctb
(dpopmyJsia mpou3BoIHOI)

12. UuTerpupyemocThb
(dpopmyJia mHTErpasa)

13. I'padux (puc).

33




Tadauuna 6. «Pewenue npocmenuiux mpuzoHOMempuiecKux ypasHeHui».

a —-a
sint
cost
tgt
ctgt
Tadoauua 7. «@opmynsl npueedenusn».
o wl2-a | W2+a - ant+a |3n/2-0 |3n/2+a| 27n-a 2n + @
Ccos
sin
tg
ctg
Taonuua 8. «Tadnuua unmezpanos».
f(x) F(x)
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Taénuna 9. «@yuxyuu uda’y = \/x. Hx ceoiicmea u zpaguxu».

CBoiicTBO (PyHKIMH @®yHkuu BHAA Y = VX.

N — 4yéTHoe N — HeYéTHOE

1. Ooaacth onpenesnenust

2. YérHocTh (HEYETHOCTD)

3. Ilepnoau4HocTh

4. OrpaHu4eHHOCTH

5. MoOHOTOHHOCTH

6. Toukm 3KCcTpemMyma
byHKun

7. HenpepbIBHOCTH

8. OoJacrTp 3HAYEHHH

9. BainykJjocTh
(BOrHyTOCTB)

10. Touku mepernda

11. Audpepenunpyemoctb

12. UuTerpupyemMocThb

13. I'padux (puc).

Tab6auua 10. «Cmenennsvie pynkyuu. Hx ceoiicmea u zpaguxu».

CBoiicTBO PyHKIMH Crenennble pyHKUMHU

m m
y=xn—>1 y:xn,0<;<1 y

1. Obaactb onpenesieHus

2. YéTHocTh
(HeyéTHOCTB)

3. Ilepnoau4HocTh

4. OrpaHu4eHHOCTh

5. MoOHOTOHHOCTH

6. Toukm 3KkcTpemMyma
byHKun
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7. HenpepbIBHOCTH

8. OoJacTp 3HAYEHHUT

9. BainykJjocTh
(BOrHyTOCTB)

10. Touku neperunda

11. Mudpepenunpyemoctb

12. UuTerpupyemMocThb

13. I'padux (puc).

Tabauua 11. «llokazamenvnaa pynkyun. E€ ceoticmea u cpaghux».

CBoiicTBO PyHKIUH Iloka3aTenbHble QyHKIMHU

y=a%a>1 y=a*0<a<l1

1. Obaactb onpenesieHus

2. YéTHocTh (HEUETHOCTD)

3. Ilepnoau4HocTh

4. OrpaHM4eHHOCTb

5. MOHOTOHHOCTH

6. Toukmu JKCTpeMymMa
GyHKIun

7. HenpepbIBHOCTH

8. OoJacrTb 3HAYCHUH

9. BaInykJjocTh
(BOrHYTOCTB)

10. Touku mepernda

11. InddeperuupyemMocThb

12. UuTerpupyemocThb

13. I'padux (puc).

Ta6nuua 12. «/Tocapugpmuueckan ¢pynkyusa. Eé ceoiicmea u zpaghux».
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CBoiicTBO QyHKIIUHM Jlorapugmuyeckue GpyHKIHH

y=log,x,a>1 y=log,x,0<a<1

1. Oobaacth onpenesenust

2. YérHocTh (HEYETHOCTD)

3. Ilepuoau4Hoctn

4. OrpaHM4eHHOCTb

5. MOHOTOHHOCTH

6. Toukm ’3KCTpemMyma
GyHKIuMn

7. HenpepbIBHOCTH

8. OoJacrTp 3HAYEHHT

9. BainykJjocTh
(BOrHyTOCTB)

10. Touku neperunda

11. InddeperuupyemMocThb

12. UuTerpupyemocTthb

13. I'padux (puc).

Ta6nuua 13. «Muozozpannuxu».

Ilnomaanb Ilnomannb ILnomann
MHoOrorpaHHMK OCHOBaHUS 00KOBOI MOJIHOM O0béM
NMOBEPXHOCTH NMOBEPXHOCTH

Kyo0

Hapaniaenenumnen

Terpasrap

[MpasuiabHas
TpeyroJibHast
npu3ma

[MpaBuiabHas
YeThIPEXYT0JIbHASA
nupamMuaa

37




Tab6auua 14. «Tena epawenusn».

Cekymue miocKocTu

Inomans Inomans (puc)
Teno Iinomaab 00KOBOM MOJTHOM Oo0né Ceuyenue
BpAllleHUsI | OCHOBAHHM | TMOBEPXHOCT | MOBEPXHOCT M OceBoe | mapaniejgbHO
| " 7 CeYEeHH | € IIOCKOCTH
e OCHOBAHHUSA
uauuap
Konyc
YceuéHHBI
# KOHYC
Hlap
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Kaprouku 118 HHIMBHAYAIbHOM padoThI

DoOpMYALL cCAMEEHNA

punaoxenne 2

DOPMYJILI OBPASIEI SATAHILA

sin{x + }') =sinxcosy + cosxsin y , 1) Ilpeofpasyen oo dopMynam TIpeohpaznaath
. B . o 0 POPMYIAM CI0MREHHAL
gin (X = }') = 5in XC08 Y —COosXsm ¥, BHIpAKeHES COS E.Hl. . . o !
cos(x + p) =00 xcos y—sin xsin y, . 1)<in I*EJF 2t 'j“-" -
cos(x—p)=cosxcos y+sinxsiny, | Pereniue:
oy BrraMe TATE:

gy +y)=—SX &Y mw:;iﬂyca — 3)sin75°; 4)cosl05°;

-tz xigy ) Bgls0°,

xX=1

'E{r-ﬂ—ua c05[1+x]=c03£wn —sin Zsin ¥ = -

14t xitp 1 4 4 HpecbpasuBate

2

= 05X
2

2
2

sinx .

2) Bauscanm tg 15°.
Pewetitee:

Tor max 15%=45"-30%, pocmoapoyen-
A hopMyTal TAHTEHCA DARHOCTH!

(g15° = 1g (45°~307) = £ 13V

1 +tg 45" tg30°
| 1 1
| 1-— l-— —
i = JS— = J§=JJ-I=Z—J—
| | l ,"E.{.l '
| 1+l l+—+=
V3 W3

oo opMyIaM CI0MeHHEL

ol )

BrroucaHTE:
B) sin150°; 9) cos75%;
10) rgl05°.

[IpeobpasopaTL
o0 GopMyIaM CHoKeHRI:

11};;11[§+;]; 12}:3[;—5}

3 4

BriumeamuTh:

13) sinlb5°; 14) cosl150°;
15) tg75°.
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QopMYIbl NPEBELEHHA

POPMYJIEI

OBPA3IL

3ANAHHA

DopMyILEI NPUBRTEHES
IOIB0ARKT BRIPA3HTE

TPHIVHOMET PHHYECKHE

n
dymEmHE uncen 3 +x,

in
ntx,?:l:x,iln:l:r e

PEl TRHMOHOMETDHYIEC-
nIe YHERTHIC uNeIa x .
Mg sroro:

1) dvHEOHA B npaEo
HacTH paBpeHeTBa Deper-

CA C TCM e BIIOKOM,

raroft HMesT HoXomHams |

QVHELNH, eCAH CHHTATh
X B mepRofl TeTEEDTH;
2) oA yACEn Mt xH
I+ x weMogHas dhy -
OMA COXpAHISTCA,

8 AT YHCEN

£,
2
CHHYC MeHHETCHA ¢
KOCHEVCOM,

A TaHreHC ©
KOTHHIeHCOM.

in
rm —ix
2

In
1. Bupasun cos [?+ .I] yepes TPHIoHO-

METDHYECKYH DIVHRIIE OT X.
Pewenue:

1) Ecinx ua I uerseprn, To %+z us IV

YETHEDTH, B KﬂTD]IIﬁ EOCHHEYC DOMOGEHTE-
Aen. B MpaEoi TACTH MOCTARENM +.

3
2) J];JIHTH+ ¥ HASBARMS DYHKITET MeTARTC.

B npanroft TacTH OHOIEM Sinx.

" 5m .
Omaem: ms:| ?-n-r =ginr.
|

| 2. BupaoEM clg{n— ) 4epes TPHIDHOMET-

PHTECHEYH DVHEOND 0T X.
Pewernue:
1) BEenn xn2 [ wereeptit, To m—x Ha II uer-
B&DTH, B KoTopoft KoTaETeH: OTDHOATEND-
Heifi. B npasoifl 4acTH DOCTABEM —.

2) Ing x=xHalpauMe HVEROHH He MeHA-
eTed B opasoil YacTH DEOICM Clg X .
Omaem: cg(n-x)=—ctg x.

3. Hastném amauenne sin225°.
FPewenue;
2

5 "

gin 225° = in (180° + 45°) = —sin 45" = -

| 1)sin [; + .l:] H

BoipasHTh Yepes TPHTOHOMET-
PHYECKHEe (PYHKIHEN YHCILX @

2)oos(n-x);

3]tg.[3§+x‘]: Heg2n—x).

s

BeiuncanTe: B)cos4057.

BHpa3zHTL Yepes TPETOEOMET-
pHUYeCKHEe QVHEIHMHA YHCIA X :

Gisin(m4 x); T}cm(%—x]:
n A

Bytgim+x); 9}:13(— -x|.
2 )

BrIMECANTE! 10) g 420™.

BripaanTs @epes TpHUMOEOMeT-
DHYecKHEe DVHEDHE YHCIa X

. [3m n .
ll]sm[?*.t]; IZ)beE—x],

LY

13) rg[§+ x] i ld)ag(m+x).

BriamensTh: 15} ctg 390°,
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Mpuioxenne 3

CaoBapsb 1 THHOBBIE (pa3bl (PadoTa Mo cOXpaHEHHI0 0CTATOYHOIO CJIyXa)

Asredpa M HA4YaJIa MATEMATHYECKOT0 AHAJIN3A

Tembl MaremaTu4yecKue TEPMUHBI U THIIOBbIE CuaioBa u TUNOBBbIE (ppa3wbl,

Ppasbl BOCIIPMHUMAaeEMbI€e HA CJIYX
1. TloHsTHE  MHOXECTBA. Yuciosele | MHOXECTBO. Yucosoe MHOXECTBO. | OTKpbhIBaeM TETpajH... 3alIUCHIBAEM YHCIIO. ..
MHOkecTBa. Llenbie u pannonansHbie | OObeIMHEHUE MHOKECTB. [Tepeceuenue | OTkpbIBaeM 3aJauHUK. .. Brmmonau
qucia. MHOkecTB. Cymma MHOXecTB. PasHocThio | HOMep... [lai Onpe/ie/ICHuE. . . Brimmonau

MHOXCECTB Ha3bIBaeTCs ... MHOKECTBO
HATypalbHBIX YHCEN 3TO... AKCHOMa — 3TO
yTBEpIKIeHHe, He TpeOyroliee T0Ka3aTeIbCTRaA.
[lpocteie  umcrna. CocraBHbIE  YHCIA.
PaznoxnuTh uncio Ha IMPOCTHIC MHOXKHUTCIIN.

nercrud. .. [IpuBegure
MIPUMEPHI... 3aMUIITUTE OTBET

2. JleficTBUTEIbHBIC ypcia. | MHOXXeCTBOM JIENCTBUTEIBHBIX gucen | OTKpeIBaEM TETPaIH... 3aMUChIBAEM YHUCIIO. ..
[TpubnmxEHHBIE BHIYUCICHHUS. Ha3bIBaeTCs...MHOXKECTBO  JEUCTBUTENBHBIX | OTKpbIBaEM 3aJJaYHUK. .. Brimonan

yucen obOo3Havaercd...JlecatuuHas  npoOb. | HOMep...[lali  ompenenenue...  BwimoaHu
OOBIKHOBEHHAA JIpOOB. beckoneunas | neiictBus... [IpuBenure
JEeCITUIHAS JIPOOB. HppanvioHaIbHBIMU | IPUMEPHI... 3anmumute  oTBeT.  Cremaiite
HAa3bIBAIOTCS yycna...JIeCATUIHOE | BEIYUCIICHUS. [TpoBepnTe BBIYMCJICHMUSL.
npuOmmKkeHue ¢ u30bITkoM. Jlecarnunoe | 3anmonmHute Tabnuiy. CraenaiTe BBIBO/I.
NpUOJIKEHUEe C  HEeJOCTaTKoM. TOYHOCTh
npubmmkenus. Haiitm  cymmy  (pa3HOCTS,
MIPOU3BEJICHHUE, 4aCTHOR) OCCKOHEUYHBIX
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JNECATHUYHBIX Jpo0ei ¢ TOYHOCTHIO JI0...H

OLIEHUTb TOYHOCTh HOJy4EHHOTO
IpUOIKEHHUS.
3. TlpubmmwkéHHoe 3HaueHHWE BEIMYHMHBI. | AOCONIOTHAs MOTPENIHOCTh NpUOMMKeHus. | OTKpbIBaeM TETPAaH... 3aUCHIBAEM YHCIIO. ..

[TorpemrHoCTh MPUOTUKEHHUS.

['pannia aGCOMIOTHOM MOTPEIIHOCTH. TodHOE
3HaUEHUE BEIMYMHBLIIPUOIMHKEHHOE 3HAUCHHE
BEJINYMHBI. Pa3HocTth TOYHOTO u
npUOIMKEHHOTO 3HAYEHUM. Haiitn
HOTPEIIHOCTh MPUOIMKEHUS U aOCOIIOTHYIO
HOTPEIIHOCTh.OTHOCUTENbHAA  MOIPEHIHOCTh
OpuOJIMKEHNs.  TpaHMLA  OTHOCHUTENIbHOU
norpemHocTd.  OTHoOmeHHe  abCONIIOTHOM
HOTPEIIHOCTH K MOAYJI HpUOIMKEHHOTO
3HaueHus. Omunbka oxpyrineHus. Haiitu
OTHOCHUTEJIbHYIO TOIpeIIHOCTh, eciu...Haitn
ommOKy  okpyrieHus.  OkpyriieHue ¢
HenocTaTkoM.  OKpyrieHue ¢ U30BITKOM.
OxpyrieHue ¢ HauMEHbIIEH MOrPELTHOCTHIO.
Oxkpyrnute ¢ H30BITKOM (HEZOCTAaTKOM) [0
JecsAThIX (COTBIX, TBICSYHBIX, ...).

OTKphIBaeM 3aJauHuK. .. Brermonman
Homep...Jlaii  ompeneneHue...  BbeinosHu
nevictBud. .. [IpuBegure

npuMepsl...3anummre  oteBer.  Caenaiite
BBIYHCIICHHUS. [TpoBepbTe BBIYMCIICHHS.

3anonauTte Tabmuiy. Craenaite BEIBO/I.

4, KoMIUIEKCHBIE YHCIIA.

KommiekcHbIM YHUCIIOM Ha3bIBACTCH. ..
JelicTBUTENbHAS YaCTh KOMIUIEKCHOTO YHCIIA.
MHumas 4acTb KOMIUIEKCHOro uwmcina. JIBa
KOMIIIEKCHBIX YHMCJIa HA3bIBAIOTCS PABHBIMU. ..
JIBa  KOMIUIEKCHBIX  YHCJIa  Ha3bIBAIOTCS
conpspk€HHBIME... Haiitn cymmy (pa3HOCTb,
IPOU3BEJICHNE, YACTHOE) JBYX KOMIUIEKCHBIX
ymces. Crucrema KOMIUIEKCHBIX uncen. Moyinb

KOMILJIEKCHOTO qucha. AprymeHT
KOMILJIEKCHOTO qyucna. JIMCKpUMHIHAHT.
KBanparnoe  ypaBuHenue. KoadduiueHTs

KBaJ[paTHOI'O0 ypaBHEHUS. ECIM NUCKPUMHUHAHT

OTKpHBaCM TCTpaau... 3anuceIBaeM YHCIIO. ..

OTkpbIBaeM 3a/Ia4HUK. . . Berinonau
HoMep...Jlail  ompenenenue...  BwimosHu
nevcrud. .. [IpuBegure

npuMepsbl...3anumure  otBer.  Crenaiite
BBIYHCIICHUS. [IpoBeppTe  BBIUUCIEHUS.

3anonHute Tabmuiy. CraenaiTe BBIBO/I.
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KBaJPaTHOI'O YpPaBHEHMsI OTPHLATEIIBHBINA, TO
ypaBHEHUE UMEET JBa KOMIUIEKCHBIX KOPHSI.

5. YucnoBas okpyxHocTh. YwucnoBas | Enunnunas  okpyxHocTh. Pamuyc.uncnoBas | OTKpeIBaeM TETpaau... 3alUChIBAEM YUCIO...
OKPYKHOCTb Ha KOOPJAMHATHOU | OKPY>KHOCTb. [TonoxuTensHbIN o6xox | OTKpBIBaeM 3aJa4YHUK. .. Brinosian
TIJIOCKOCTH. OKPYHOCTH. OtpunatenbHbIi obxox | Homep...[lali  ompenenenme...  BwimoaHu

OKpYKHOCTU.  Pacrmonoxkenue Touyek  Ha | aeuictBus...[IpuBenure

YUCJIOBOW OKPYXHOCTH. KOOpAMHATBI TOYKHU | IPUMEpHI...3alUIINTE OTBET.  3alOJIHUTE
Ha  YHUCIOBOHM  OKPYKHOCTH. BreiBectu | Tabnunyy 3Hauenuil. IIpoBeppTe Tabiumy.
KOOPJIMHATHI TOYKH Ha YUCJIOBOW | BeimonHuTe  caMOCTOSTENBbHO.  3amuIIUTE
OKpyXHOCTH...  KoopnuHaTHas  4eTBepTh. | AoMmamiHee 3anaHue. CKaxu, Kakoe ObLIO
KoopauHats! 1leHTpa OKpY:KHOCTH. YpaBHEHUE | AoManiHee 3anaHue? Yrto ObUI0  TpYyIHO
OKPY>KHOCTH. Pagnyc OKPYXHOCTH. | (Jierko)?

[TpssMOyTOBHBII (paBHOOEIPEHHBIIA)

TpeyronsHUK. [Ipumernm teopemy Iludaropa.

3anoaHUTh TaONIHUILY. ..

6. Cunyc. Kocunyec. Tanrenc. | Touka uyucnoBoil okpyxkHocTH. AOcuucca. | OTKpbIBaeM TE€TpaaH... 3alUChIBAEM YUCIIO. ..

KoranreHnc. Kocunyc. Opaunara. Cunyc. OcHoBHOE | OTKpbIBaeM 3aJJaYHUK. .. Brimonnu

TPUTOHOMETPUUYECKOE TOXJIECTBO...3Haku | Homep...[lait  ompenenenue...  BoimonHu
CMHyCa M KOCHUHYyCa IO YeTBEpPTAM. 3amnojHu | aerctsus...[lpuBenure
Ta0JIMIly 3HaYEHUH CHHYCa U KOCHUHYCA JJIS... | IPUMEPHI. .. 3alUIINTE OTBET. Hazosu
Pemuth  ypaBHeHue  (HEPaBEHCTBO) ¢ | OmpedeicHHUE...3aluIi  ONpeleieHHe ¢
MIOMOIIHI0 YUCIIOBOM OKPYKHOCTH. BeiBenute | momoripio Gopmynsl. Kakoe Obuto 3amanue?
yacTHbIe (DOpMYINIBI Jis pemieHusl ypaBHeHUU | OTKpoi yuyeOHMK u mpounTait ...[Ipounraii B
...OTHomIeHNEe cHHYyca yria K KOCHUHYCY. | ydeOHUKE ...W 3aIHIIH...3aloJHH TaOJHILy.
Tanrenc. OrtHomenne kocuHyca yriaa K | [IpoBeps ceOs. BeimomHu caMmocToATe bHO.
cunycy. Koranrenc. 3Haku TaHresca wu
KOTaHI€HCa [0  YETBEpPTAM.  3alOJIHUTh
TadIuLy 3HAuEHUH... YIPOCTUTH
BBIPAKEHHE. .. Hoxa3atb TOXJIECTBO. ..
ToxnectBo  (He)BepHo. Haiitm  kocuHyc,
ecnu... BeiBenute Gpopmyny...

7. Tpuronomerpuieckue dbyHkIuy | PacmonoXuTe 4HCIOBYIO OKPY)KHOCTh Ha | OTKpbIBaeM TeTpaju... 3alHuChIBAEM YHUCIO. ..

43




YHCIOBOTO apryMeHTa. | KOOpJUHATHON TUIOCKOCTH. Hentp | OTKpBIBaeM 3aJJa4YHUK. .. Brimosian
Tpuronomerpuueckue (GYHKIIUY | OKPY>)KHOCTH cOBHajaaer ¢ ... Ha okpyxHocTtu | Homep...Jlali  ompenenenue...  BwimonHu
YIJIOBOT'O apryMEHTa. HalTH TOYKY, COOTBETCTBYIOUIYIO 4YHCIy... | AercrtBus... [IpuBenure

HaiitTu  opauHaTty  TOYKH...  YIPOCTUTH | IpUMEpHI...3anumuTe  oTrBeT.  [IpouuTait

BeIpakeHHe. [IpeoOpazoBaTh  BBIpakeHHE. | y4eOHUK U 3aIOJHU TaOIHILy.

Cokpatuth Opob6b. JlokazaTb TOIECTBO.

[Ipumenuts Gopmynsl... ['pamycHas mepa

yrina. Paguannas mepa yrina. IlepeBectu u3

rpagyCHOM Mephl B paguaHHyto. llepesectu u3

paaraHHON Mepbl B IpalyCHY. PacnonoxuTe

B MOPsiJIKEe BO3pacTaHusi (YObIBaAHHS).
Tpuronomerpuueckue ¢bynkuuu | TpuroHoMeTpudecKuMu ¢ynkumsmu | OTKpbIBaeM TETPAH... 3alHUCBIBAEM YHUCIIO. ..

y = sinx,y = cosx,y = tgx,y

= ctgx.

Ha3bIBAIOTCA ... [ paduK TPUTOHOMETPHUECKOU
¢yakuu. CBOHCTBA TPUTOHOMETPHUECKHUX
GYHKIHA. O6mactpb ompeIeICHUs
GyHkyH. .. OyHKIHSA ....sBJseTcs (He)4ETHOM,
TaKk  Kak ...MoHoTOHHOCTE.  DyHKIUA
...BO3pacTaeT Ha WHTEpBajleC...M yObIBaeT Ha
UHTEpBAJIC. ... LM SININGE ...BO3pacTaer
(yObiBaeT) Ha Bceil 00MacTH OMNpeIeICHuUs.

DOyHKIHS orpaHuuYeHa Ha Bcel 00acTH
OIpeICTICHUS (qem?). HawuGonbmiee
(mamMeHbIice)  3HaueHHE  (DYHKIMH

paBHO.... @yHKIUSA ...ABJIIETCS HENPEPBIBHOU

Ha ... [loctpoutrh rpaduk GyHKIHH...
CocraButh Tabnuiy 3HaueHHil. OTMETUTH
TOYKM  HAa  KOOPAWHATHOM  TUIOCKOCTH.

Coenunnth Touku aunuel. [loamucares rpaduk
byukiun. Ilepeurcianure (Ha30BUTE) CBOMCTBA
byHKITUU BremmonauTe npeoOpazoBaHue
rpaduka ¢ynknuu... Cxarue. Pactsokenwe.
ITepenoc. [IpeoOpa3zoBaHNe CHMMETPHH.

OTKpBIBaEM 3a/JauHuK... Brermonan
Homep...Jlaii  ompeneneHue...  BbinosHu
nevictBud. .. [IpuBegure

NpUMEpHI... 3alUIIUTe  OTBET.  BHIMONHH

4epTéx (PUCYHOK).
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9. Ilpocreiimme  TPUTOHOMETPUYECKHE
YPaBHEHHH. Metoael peleHus
IPOCTEUIINX  TPUTOHOMETPUYECKUX
ypaBHEHUH.

Tpuronomerpuueckue ypaBHeHus. OOpaTHbIe

TPUTOHOMETpHUYECKHe (PYHKIHUU. APKCUHYC.
ApKkocuHyc. ApKTaHTeHC. ApKKOTaHTEHC.
OO6mue hopMyITBI TUTS penieHus
TPUTOHOMETPUYECKUX YypaBHeHUW. Hazosure
001IyI0 dhopmyny TUTS perieHus
YPaBHEHHS ... METO/1bI pelieHus
TPUTOHOMETPUYECKUX  ypaBHEHUH. Meron
BBEJCHUS  HOBOW  IEPEMEHHOM. Meton
pa3joXKeHUsT Ha MHOXHUTENU. BBINMOTHUTH

3aMEHy IIepEeMEHHOH. PemmuTh ypaBHEHHE C
HOBOW TiepeMeHHO#. [IpoBepUTh MoOJTydyeHHbIE
KOPHHM M0 YCJIOBHIO. BBINOTHUTH 0OpaTHYIO
3ameHy. HaliTu KOpHHM MCXOJHOTO YpaBHEHUS.
Brinectu o0mmii MHOXUTENDH 3a CKOOKY. UTO

ocTaHeTcss B ckoOkax? B ckoOkax
ocra"ercs...Korma  mpousBeneHue  paBHO
HYJI0? [IpousBenenue  paBHO HYIIIO,
korna...Beibepu  dopmyny gns  pemieHus
yYpaBHEHUS. OpnHopoiHBIE
TPUTOHOMETPUYECKHE  YpaBHEHUS  IEPBOM
(Bropoii) cremenu. JlaliTe  ompeneneHue
OJIHOPOJIHOTO TPUTOHOMETPUUYECKOTO
ypaBHEHUs  MepBoil  (BTOpOi)  CTemeHH.

Pacckaxy alrOpUTM PEIICHUs] OJHOPOIHOTO
TPUTOHOMETPUYECKOTO  ypPaBHEHHs  IMEPBOil
(BTOpOI1) cTENeHH, eci ...

OTKpbIBaeM TETPAJU... 3aMKUChIBAEM YHCIIO...

OTKpBIBaEM 3aJauHuK... Breimonman
Homep...Jlaii  ompeneneHue...  BbeinosHu
nevictBud. .. [IpuBegure

MPUMEPHI. .. 3aMUIINTE OTBET. Pemmn

ypaBHeHue. Kakum MeTomoM pereHo (Jydrie
pemars0 ypaBHenue? [louemy ThI permii(a)
.MeTtojioM, a He...Ilpountaii anroputm.
3anumu  anroput™m. Belyun omnpezeneHue.
Bbiyun anroputm.

10. Cunyc ¥ KOCHHYC CYMMBI U Pa3HOCTH.
TaHnreHc ¥ KOTaHT€HC CYMMBI U
Pa3HOCTH.
®opmyIibl JBOMHOTO apryMEHTa.

Teopema. CneactBue u3 Teopembl. Kocunyc
pasHoctu... Cunyc paszHoctH... Kocunyc
CYMMBHI. .. Cunyc CYMMBL.. Tanrenc
pazHoctu... Tanrenc cymwmsl...Kotanrenc
pasHoctu... KoTaHreHC CyMMBI...BBIBECTH

OTKpbIBaeM TETPaJHU... 3aMUCHIBAEM YHCIIO. ..

OTKpBIBaEM 3aJauHuK. .. Brermonman
Homep...Jlaii  ompeneneHue...  BbinosHu
nevictBud. .. [IpuBegure

npumMepsl...3anummre  oteeT.  Crenaiite
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dopmyny cuHyca (KOCHHYyca, TaHTCHCA,
KOTaHreHca) JBOWHOro yrima. HasoBure
dbopMyny  mBOMHOrO  yrima ... YIPOCTUTh
BeIpakeHHe... [IpeoOpazoBaTh BBIpAXKEHHUE...
[IpumeHuTH bopmyiy. Hanucars

JTI0Ka3aTeNbCTBO (DOPMYIIBIL.

BBIYMCIIEHHS. [TpoBepnTe BBIYMCIIEHHS.
3anomHute Tabmmiy. ChaenmaidTe  BBIBOJ..
OTBETHTE Ha Bompoc. 3anumure... CpaBHUTE.

11.

DopMyITbl TPUBEACHUS.

Cunyc. Kocunyc. Tanrenc. Koranrenc. Yro.
Ha xakyto pynknuro mensercs...?

OTKpHBaCM TCTpaau... 3anuceIBaeM YHCIIO. ..

OTkpbIBaeM 3a/IaUHUK. .. Brinonau
HoMep...Jlail  ompenenenue...  BuimosHu
nercrud. .. [IpuBegure

npuMepsbl... 3anummure  otBer.  Crenaiirte
BBIYHCIICHUS. [IpoBeppTe  BBIUUCIEHUS.

3anonHute Tabmmiy. CrenaiTe BIBO/I.

12.

[IpeobpazoBanue CyMM
TPUTOHOMETPHYECKUX  (QYHKIUH B
npousBeneHuss. DopMyIIbl TOHMKCHHUS
CTETICHH. [TpeoOpazoBanue
MPOU3BEICHUN TPUTOHOMETPUIECCKUX
(GYHKIUA B CYMMBI.

Cunyc. Kocunyc. Tanrenc. Koranrenc.
Cymma. PazHocTsb. [IpousBenenue.
[IpeobpaszoBats cymmy B IIPOU3BEJCHHUE.
BreiBect  (hopMynbl MOHMKEHHSI CTETEHHU.
PazHocth (cymMma) eQMHHMIBI M KOCHHYCA
nBoriHoro yria. IIpumenuts Qopmyny ... K
peumieHu0 ypaBHeHUH. PemmnTs ypaBHEHHE.
Kakyto ¢dopmyny Hamo NpUMEHHUTH, YTOOBI...

OTkpbIBaeM TETPAAM... 3aIMCHIBAEM YUCIIO. ..

OTKpBIBaEM 3aJauHuK... Brermonman
Homep...Jlaii  ompeneneHue...  BbuinosHu
nevictBud. .. [IpuBeaure

npumMepsl...3anumure  oteBer.  Caenaiite
BBIYHCIICHHUS. [IpoBepbTe BBIYMCIICHHS.

3anonauTe Tadbmuiy. Craenaite BEIBO/I.

Joxaxure TOXIECTBO. Ypocture
BBIPAXKCHHE.

13. Yucnossle nocyenoBarenbHocTh. | PyHkuus. @yHKIUSA HATYpaJIbHOTO apryMeHTa. | OTKpbpIBaeM TETpaaM... 3alUChIBAEM YHCIIO. ..
[Ipenen yrcnoBoil | UncnoBass  mocnemoBaTenbHOCTh.  CriocoOs! | OTKpeiBaeM 3a/1a4HUK. .. Beimonau
NIOCJIE0BATENBHOCTH. [Tpenen | 3amaHust  4YMCIOBOM  IOCIEAOBATENbHOCTH. | HOMep...Jlali  onpeneneHue...  BwimosnHn
byHKINN. CrnoBecHbIil croco0. AHamuTHYECKHH crocol | aericTus...IIpuBeanre

(c momompo  (opmyasl). PexypenTHbli | mpumepsl...3anummre  orBeT.  Crenaiite
cnoco6. IlocrnenoBarenbHOCTh  OTpaHUYEHA | BHIUMCIECHMS. [IpoBeppTe  BBIYMCIICHUS.
CBEPXY, eciu...IlocnenoBarensHocTs | 3anonHuTe Tabauiy. CaenaiiTe BHIBOJ.
OrpaHU4YeHa CHHU3Y, ecnu. .. Ynen

IIOCJIE0BATENBHOCTH. Bospacraromas
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MOCJIEI0BATENbHOCTD. Yor1Baromas
MOCIIE0BATEIbHOCTD. MoHOTOHHBIE
nocnenoBarenbHocTy.  [IpuBeaure  mpumep
yObIBaroreii  (Bo3pacraroiieif, OrpaHHnYeHHOM
CBEpXY, OrpaHUYECHHOU CHHU3Y)
MOCIIe0BATEIHHOCTH. [Tpenen
MOCJIEI0BATENbHOCTH. beckoneunocthb
cXofsascs MOCIIE0BATENbHOCTD.
Pacxonsmasica nocnenoBarenbHOCTh. [Ipenen
CTallOHAPHON MOCTIEI0BATENBHOCTH. . .
[penen CYMMBI (pazHocTH) TIBYX
noclea0BaTeIbHOCTEN paseH...[Ipenen
IPOM3BEACHUS (gacTHOTO) TBYX
nocienoBarenbHocTeld  (QyHKIMA) paBeH...
ITocTostHHBII MHOXHUTENb
MOKHO. .. Berunciauthb npenen

nocieaoBarenbHOCTH. .. IIpaBuna  BbrunciaeHus
npeienioB  Ha OeckoHeyHOCTH (B TOUKeE).
OyYHKIHIO HA3bIBAlOT HENPEPBIBHOM, €CIH....
HeonpenenéHHocTh. PackpbITh
HeomnpeaenéHHocTb.  [IpumenuTs  mpaBuio.
Kakoe Hy»HO mpuMeHuTh npaBuiio? HazoBure
IPABUJIO. ..

14. TlpousBonHast ¢yHkuuu. OCHOBHBIE
npaBuia U bopMmybl
TQGepeHITMpPOBAHUS. VYpaBHeHue

KacaTelbHOU K rpaduKy QyHKITHH.

OyHKIMA omnpezeseHa B Touke. PasHOCTh
3HAYEHUH. [Tpupamenne apryMeHTa.
[Ipupamenue GbyHKIMN. HazoBure
ornpezeneHue MIPOU3BOTHOM. [Ipenen
OTHOIIECHHS. [IpousBogHas byHKINN.
dusznueckuit (MexaHUYeCKHIA) CMBICIT
IIPOU3BOHOM. 3aKoH IIPSIMOJIMHEMHOTO

JABUXXCHUA MaTepHaHLHOﬁ TOYKH. MTHOBEHHAas
CKOPOCTb B MOMCHT BpPCMCHH... HazoBurte

OTKpbIBaeM TETPaJU... 3aMUCHIBAEM YHCIIO. ..

OTKpBIBaEM 3aJauHuK... Brermonman
Homep...Jlaii  ompeneneHue...  BbinosnHu
nevictBud. .. [IpuBegure

npuMepsl...3anumure  oteBer.  Caenaiite
BBIYHCIICHHUS. IIpoBepbTe BBIYMCIICHHS.

3anonauTe Tabmuiy. Craenaite BEIBO/I.
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MEXaHUYECKUH CMBICI INPOU3BOAHOM. YTo
BBIpaXXaeT MPOM3BOAHAS IMYTH MO BpEeMEHHU?
I'eomerpuuecknii CMBICII MIPOU3BOJHOM.
I'padpux GyHKIHH. Touka c
abcruccoit...Kacarenpaas.  Chopmynupyiite
F€OMETPUUYECKUN CMBICT MPOU3BOAHON. UYTO
BBIpaXaeT IIPOU3BOIHAS byHKkIMn?
[TpousBogHas (yHKUMU BBIpaXKaeT YIIOBOM
KOd(pUITMEHT KacaTtenbHOW. DYHKIHS HMEeT

npou3BoaHY. Juddepermupyemas GyHKus.

OTpicKaHue MIPOU3BOTHOM byHKINN.
HudbdepennmpoBanne GyHKIuH. DopMyIbl
TQGepeHITMpPOBAHUS. [IpousBoHas
JMHEUHOM byHKIIMH (kBaapaTHYHOIA,
CTETIEHHOW, CHHYyCa, KOCHHYCa, TaHTEeHCA,
KOTaHTeHCa) paBHa - [TpaBuna
muddepennmupoBanus. [IpousBogHas CyMMBI
(pa3HocTH) JBYX byHKIHi
paBHa...IIpousBognas YaCTHOI'O

(mpousBeneHus) ABYX (GYHKIHA BBIYUCISACTCS
nmo  ¢opmyne...[ToCTOSHHBIA ~ MHOXHUTEIH
MOXHO... Halitu MPOU3BOIHYIO
¢yHKMH...Kak  BBIYHCIUTH  MPOU3BOIHYIO
byuknuu...? Kakyo ¢popmyny (mpaBuio) Hamxo
PUMEHUTH? [Ipumenu bopmyy.... s
HAaXOXJCHUA TPOU3BOAHON  (PYHKIIHMH

VYpaBHeHue kacarenbHOM. HazoBure anroputm
COCTaBJICHUS ypaBHEHUS KacaTeIbHOM.
Beruncnute 3HaueHWE (QYHKIUU B TOYKE.
Haiitn mpousBomHyr (yHKIUUA. BeraucianThb
3HaYeHHE NPOM3BOIHONW (YHKIMH B TOYKE.
[ToncraButh 3HayeHus B popmyny. CocTaBUTh
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ypaBHEHHE KacaTelbHOU K rpaduKky (QpyHKIUH.
Haiitn yrinoBoil ko3 (GUIIMEHT KacaTelbHOM.
Bplunciaute MrHOBEHHYHO CKOpocTh. Haiitn
TaHI€HC yria HakJIOHa KacaTtenbHOW. Haiitn
TaHT'€HC yIila MEeXAy KacaTelbHOU U OChIO ...

15. [Ipumenenue
uccie10BaHusl QyHKITHH.

MPOU3BOAHOMN

JUIA

Oynkuus yobiBaeT. DyHKIMA BO3pacTaer.
[TpousBogHas MEHsET 3HaK C ... HA ... Touka
MakcuMyma. Todka MHUHHMyMa. DKCTPEMYMBbI
byHKITIH. MunumanbHoe 3HaueHUE.
MakcumansHoe  3HaueHue.  Kpuruueckue
touku. CranuoHapHbsle TOYkH. JlocTaToyHOE
yCIOBUE CYLIECTBOBaHMS JKCTpEMyMa.
HccnenoBath (GYHKIIMIO HAa MOHOTOHHOCTb.
Haiitu Touku 3kcrpemyma. Onpenennure 3Haku
B KaXJIOM MHTepBaie. Haiinure cranmonapHbie
U KpUTHYeCKHE TOuUkH. DyHKIUS BO3pacTaer
Ha ..., yObiBaeT Ha...HamGonbinee 3HaueHue
¢ynkunu. Hammenblee 3HaueHUe (YHKIIHH.
Otpe3ok. DyHKIMSA Ha3bIBA€TCS BBINMYKIOH
(Boruytoii), eciu OO0nacts ompeneneHus.
O6mactpb 3HAYEHUH. HenpepbiBHOCTH
¢ynkun. YétHOoCcTh (HEYETHOCTH) (DYHKIWU.
MonotonHocTh. Touku skcTtpemyma. Haitgure
HauOoJbIlleE W  HauMEHbIIEE  3HAYEHUE
¢byukun. Haliaure uHTepBasbl BRITYKIOCTH U
BOTHYTOCTH (DYHKIIHH... HCCIAETYNHTE PYHKINIO
C TIOMOIIBI0 BTOpOM npou3BoaHOM. [locTporite
rpapuk  ¢yHkumu... Hanmumwmre — maH
uccienoBanus GyHKIMA Ha... (MOHOTOHHOCTH,
AKCTPEMYMBI, HauOoJbllee M HaUMEHbIIEE
3HAYEHHsI, BBIMTYKJIOCTh U BOTHYTOCTH).

OTKpbIBaeM TETPAJHU... 3aMUCHIBAEM YHCIIO. ..
OTKphIBaEM 3aJ]aYHUK. .. Brimonnu
Homep...Jlaii  ompeneneHue...  BbeinosHu
nevictBud. .. [IpuBegure

npuMepsl...3anummre  oteBeT.  Caenaiite
BBIYHCIICHHUS. [IpoBepbTe  BBIUKCIECHUS.
3amonauTe Tabmuiy. Caenaite BEIBO/I.

16. IlepBoobOpa3znas

GyHKIUH.

Oynkus. JAuddepennupyemass  QyHKIHS.

OTKpBIBa€M TETPaAM... 3aMCBIBAEM YUCIIO. ..
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Heomnpenenéuuplii MHTErpan.cBOMCTBA
HEOIpEeAEIEHHOTO MHTETpaa.
Onpenenénupiii uHTerpan. ®dopmyia
Herorona-JleiiOauma.

BoccranasnuBaemas byHKIHS.
[TepBooOpasnast ¢yukmuu. [lepBoobOpaszHas
CYMMBL. [TocrosiHHBII MHOXHTEIIb
MOXHO... Heonpenen€HHbII WHTETpall.
COBOKYNHOCTh IepBOOOPA3HBIX.
[TonpiHTETpanBHAS byHKIHS.

ITogeiHTErpasibHOE BBIpaKkeHHE. llepemenHas
uHTErpupoBanus. CBONCTBA HEONPEAEIEHHOTO
UHTETpaja. [TocTostHHBIM MHOXHTEIIb
MOXHO...Heonpenenénnslii  uHTErpam  OT

cyMMBbI (pa3HOCTH) JBYX (YHKIHMHA paBeH
...OnpenenéHHbIi HHTETrpal. dopmyna
Hrrorona-JleliOnuna. [Ipenensr
UHTETPUPOBAHUSI. [Tnomane burypsl.

Kpusosnueiinas tpanenus. [Ipu nepectanoBke
IIPEleIoB MHTErpupoBanus... MHTerpan ot

OTkpbIBaeM 3a/IaYHUK. .. Brinonau
HoMep...Jlail  ompenenenue...  BuimosHu
nercrud. .. [IpuBegure

npuMepsbl...3anummre  otBer.  Crenaiirte
BBIYHCIICHUS. [IpoBeppTe  BBIUKCIEHUS.

3anonHute Tabmuiy. CaenaiTe BIBO/I.

paBeH ...ITogcTaBuThH MpeIeIIbl
WHTETPUPOBaHUs B QYHKIIHIO.
17. TlonsstTue xopHs N-oi crenmenn wu3 | Kopenp n-oii  cremenu. JleiictButenpHOe | OTKpBIBaEM TETPAIH... 3aMMChIBAEM YHUCIIO. ..

nelcTBUTENLHOrO unciia. (CBOKCTBa

KOPHA N-0i1 CTEIIeHH.

yucio. HeoTpuiarenbHoe 3HAYEHHUE KOPHHI.
Apudmerndeckuii kopeHb. MpparmoHaibHOE

BolpaxkeHue. Kopenb. Pagukan. OcHoBHOe
CBOICTBO KOpHS. ITpeoOpazoBath
UPpPALMOHATIBHOE  BBIpAKEHHE.  YIIPOCTUTH
UppalMoHanbHOe  BbIpakeHue.  [IpuBectu
KOPHM  pa3HbIX CTENEHEH K  OJHOMY
OCHOBAHHUIO. [TonkopeHHOe  BBIpa)KEHUE.
Crenenn. [lokazarens kopHs. Iloka3arens

crenend. OcHoBanue creneHu. Kopens wus
IIPOU3BE/IECHUS] pPaBEH Kopenr u3 apobu
paBeH...YToOsbI U3BJICYb KOPEHb u3
KOpHsI...YTOOBl BO3BECTH KOPEHb B CTENEHb

OTkpbIBaeM 3a/IaUHUK. .. Boinonau
HoMep...Jlail  ompenenenue...  BuimosHu
nevcrud. .. [IpuBegure

npuMepsbl... 3anummure  otBer.  Crenaiite
BBIYHCIICHUS. [IpoBeppTe  BBIUUCIEHUS.

3anonHute Tabmuiy. CraenaiTe BBIBO/I.
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... UT00BI U3BJICYb KOpEHb u3
KOpHSL. .. Pa3noxuts Ha
MHOXKHTEIH. .. Bo3BeguTe B
CTereHb...OCBOOOAUThCS oT
UPPALMOHATTEHOCTH B 3HaMeHarese
npobu... UppanmoHanbHbIMH ypaBHEHUSIMHU
Ha3bIBAIOTCA ...BRIHECTH MHOXUTENh HU3-TIOH

3HaKa KOpHS. BHecTH MHOXHUTENb MOJ 3HAaK
KOPHSI.

18. [TousTue CTEICHU C JTFOOBIM

pallOHAJIbHBIM IMTOKA3aTCIICM.

OOBIKHOBEHHAas IpoOk. Yucnurens.
3HaMeHaTens. PanuoHaJBHBEIM — ITOKa3aTelb.
Crenenb C JTO0BIM paloHaIbHBIM

nokazareneMm. l[Ipu yMHOXXEHHHM CTENeHeu ¢
OJHUM OCHOBaHueM...[Ipu nenenun creneHen
C OJIHMM M TeM XK€ OcHoBaHuem ...[lpu
BO3BEJICHUM CTENEeHH B creneHs ...[Jlpu
BO3BEJICHUHU TPOU3BEJCHUS B CTemneHsb...[Ipu
BO3BEJCHUH YaCTHOTO B
CTerNeHb... MppalmonaabHble YypaBHEHUS.

OTKpbIBaeM TETPaJHU... 3aMUCHIBAEM YHCIIO. ..

OTKphIBaEM 3aJauHuK... Brermonman
Homep...Jlaii  ompeneneHue...  BbinosHH
nevictBud. .. [IpuBeaure

npuMepsl...3anummre  oteer.  Caenaiite
BBIYMCIICHHUS. IIpoBepbTe BBIYMCIICHHS.

3anonauTe Tabmuiy. Craenaite BEIBO/I.

19. Crenennbie Qpynkuuu. Mx cBoiictBa u
rpaduKH.

CpotictBa ¢(ynknuu. OO0JIACTH OMPECIICHUS.

O6mactpb 3HAYEHUH. HenpepbIBHOCTB.
Yéruocte.  HeuérHocth.  MOHOTOHHOCTB.
DKCTPEMYMBI. HNHTerpupyemMocTs.
HuddepeHnmpyemMocTs. BoinykiocTs.
Borayrocts. IlocTpoiite rpaduk (yHKIHH...
BeimonauTe npeoOpazoBaHus rpaduka
¢byHkMKu... Beimonnutre mnepeHoc rpaduka
(GyHKIHUH. .. 3aII0THATE CPaBHHUTEIHHYIO
Ta0IHILy. Haiinure oOree.. Haiinure
OTITUYHSL..

OTkpbIBaeM TETPaaM... 3alUCBIBAEM YUCIIO. ..

OTKpBIBaEM 3aJauHuK... Brermonan
Homep...Jlaii  ompeneneHue...  BbinosHu
nevictBud. .. [IpuBegure

npuMepsl...3anummre  oteBer.  Caenaiite
BBIYMCIICHHUS. ITpoBepbTe BBIYMCIICHHS.

3anonauTe Tabmuiy. Craenaite BEIBO/I.

20. TTokazarenpHast pyHKIHs, €€ CBOMCTBA
U rpaduk.

CpotictBa (ynknuu. OO0JIACTh OMPECIICHUS.
O6macthb 3HAYEHUH. HenpepbIBHOCTD.

OTkppIBaeM TETPaaM... 3alMCBIBAEM YUCIIO. ..
OTKpBIBaEM 3aJaYHUK... Brimonau
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Yérnocts.  Hew€rHocTb.  MOHOTOHHOCTB. | HOMep...[lali  omnpeneneHue...  BpinonaHu
DKCTPEMYMBI. Nurterpupyemocts. | aeictBus... [Ilpusenure
HuddepeHmpyemMocTs. BoeinyknocTs. | npuMepsl...3anumure  otBeT.  Crenaiite
Bornyrocts. Iloctpoiite rpaduk (yHKIMH... | BEIYUCICHUS. [TpoBeppTe  BBIYHCICHMUS.
Beimonaure npeoOpazoBaHus rpaduka | 3anonHute Tadiuiy. Croenaiite BEIBO.
¢yHkuuu... BbmmonaHuTe mnepeHoc rpaduka
¢GyHKUIMH. .. 3anI0THATE CPaBHUTEIILHYIO
Ta0IHILy. Haiinure oOree.. Haiinure
OTJINYHSL..

21. Tloka3zaTenbHbIC YpaBHEHUSA U | YpaBHEHUE. HepaseHncrso. Pemenue | OTkpbIBaeM TeTpajau... 3allUChIBAEM YUCIIO. ..

HEPABEHCTBA. YPaBHEHHH. Pemenne HepaBeHCTBA. | OTKpbIBacM 3a/la4HUK. .. Beimonnn

ITokazarenbHbIMU ypaBHEHUsIMH | HOMep...J[ail ~ omnpenenenue...  BoinosHu
(HepaBeHcTBaMH)  HasbiBawoT... OcHoBaHue | aeiictus...[IpuBeante
crenenu. [lokasatens crenmeHu. Merogasl | npumepsl...3anummre  oteBeT.  Caenaiite
peleHus MIOKa3aTeNbHbIX YPAaBHEHUH | BBIUYNCIICHMUSL. [TpoBeppTe  BBIYHCICHMUS.
(uepaBenctB)... [lpuBeaure ypaBHeHHe K | 3amonHuTe Tadmuily. Clenaite BEIBO/I.
OJTHOMY  OCHOBAaHHUIO  BBIHECHTE  OOIIMH
MHOXHUTENb 3a CKOOKy. YTo ocrtaHercs B
ckoOkax? Kak  MoXHO  mpeoOpa3oBaTh
MOJIY4YeHHOE ypaBHEHHE? Brinonaure

HeoOxoauMble npeoOpa3oBanus. Bo3seaute B
CTeneHb. B Kakylo creneHp Hajo BO3BECTH ...,
yTOOBl ~ TMONY4YUTh...Haueptute  unciIOBYIO
npsimyro. OTMeThTe TOJNydeHHBbIE TOYKU. Ha
KaKhe MHTEPBaJIbl pa30MBaIOT TOUKHU MPSIMYIO?
Onpenenure 3HAaK B KaXJIOM HHTEpBaJe.

22. Jlorapudm. CpolicTBa jorapudma.

Kakoii  wmHTepBa;m  sBISETCS  peLICHHUEM
HepaBeHCTBa?  CKOJBKO  IIEIIOYMCIICHHBIX
(HaTypanbHBIX, TIOJIOKUTEIBHBIX) pEIICHUI
UMEET JJAHHOE HEPABCHCTBO?

Crenenb ocHoBaHue crerneHu. Ilokazarensb
crenienu. Jlorapupm wuymcma — 93710

OTKpbIBaeM TETpaH... 3alKUCHIBAEM YHCIIO...
OTKpbIBaeM 3aJJaYHUK. .. Brinosiau
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OcHoBanue
OTPHILIATEIBHOTO
Jlorapudpm IPOM3BEICHUS IBYX
yucedn...JJorapupm 4aCTHOTO JBYX
yucen... Jlorapupm ot crenenu. Jlorapudm
eIMHuIBl paBeH... Popmyna mnepexoga K
HOBOMY OCHOBaHMIO Bprunciaure 3HaueHue
BbIpaxkeHus. Haligurte ..., ecnu...YmnpocTute
BeIpakeHHe.  llpeoOpasyiiTe  BBIpakeHHE.
[TpuBeaute norapudmbl K HOBOMY OCHOBAHUIO
U YIIPOCTUTE.

Jlorapugpm
CYILIECTBYET.

norapudma.
qyucna  He

Homep...Jlaii  ompeneneHue...  BbinosHu
nevictBud. .. [IpuBegure

npumepsl...3anumure  oteBeT.  Caenaiite
BBIUNCJICHHUSL. [TpoBeppTe  BBIYHCICHMUS.

3anonauTe Tabmuiy. Craenaite BEIBO/I.

23. Jlorapupmuueckass  QyHkuusi, e€ | CoiictBa (yHkiuu. OO6nacts ompeneneHus. | OTKpbIBaeM TETpPalu... 3alHChIBAEM YHUCIIO. ..
CBOMCTBA U TpaduK. O6mactpb 3HAYEHUH. HenpepbiBHOCTB. | OTKpBIBaeM 3aJ]aYHUK. .. Brimonnu
Yérnocts.  Hewu€rHocTb.  MOHOTOHHOCTB. | HOMep...[lali  ompeneneHue...  BpinoaHu
DKCTPEMYMBI. NuterpupyemocTts. | aeictBus... [IpuBenure
JuddepeHmpyemMocTs. BoeinyknocTs. | npuMepsl...3anumure  otBeT.  Crenaiite
Boruytocts. Iloctpoiite rpadux (yHKIUU... | BEIUACICHHUS. [IpoBepbTe  BBIUKCIECHUA.
Beimonaure npeoOpazoBaHus rpaduka | 3anomHute Tadiuiy. Croenaiite BHIBO.
¢byHkMKU... Beimonnutre mnepeHoc rpadukxa
¢yHKUIMY. .. 3anI0THATE CPaBHUTEIbHYIO
Ta0IHILy. Haiinure oOree.. Haiinure
OTJINYHSL..
24, Jlorapumuueckre  ypaBHEHHs U | YpaBHEHHE. HepageHcTgo. Pemenne | OTkppiBaeM TeTpagu... 3aMUChIBAEM YHUCIO. ..
HEPABEHCTBA. ypaBHeHus. Pemenue HepaBenctBa. Haiitu | OTKphIBacM 3aJJa4YHUK. .. Brimosian
nepeceueHre pemnieHuid. Halitu Bce kopHu | Homep...[lali  ompenenenue...  BbinonaHu
naHHoTO  ypaBHeHus. Jlorapudmuueckumu | neiictsusi...[IpuBenure
Ha3bIBAIOT ypaBHEHUs | mpuMepsl...3anumure  otBeT.  Crenaiite
(nepaBenctBa)...[Iponorapudmupyiite BBIYHCJICHUS. IIpoBepbTe BBIYUCIICHHUS.

IpaByld 4YacTh ypaBHEHHs (HEpaBEHCTBA).
3anummre 00JIaCTh JOMYCTUMBIX 3HAYCHHIA.
Kakne KOpHM ypaBHEHHS HE TPHHAIJICKAT
o0iacTi nomycTuMbIX 3HadeHuil? IlpoBepbTe

3anonuute Tabmuiy. CraenaiTe BBIBO/I.
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[IOIy4YEHHBIC KOpHH. Haiinure BCE
[ENOYHCIIEHHbIE  PEIIeHUus]  HepaBEeHCTBA.
[epeuncnure METOIBI pereHus
JorapupMUIecKux ypaBHEHUI
(HepaBeHCTB).KOTIa MPUMCHSIFOT
(G YHKIIMOHATBLHO-Tpa)UUECKHAM MeToa?
Cnenaiite 3ameHy mnepeMeHHOW. Pemure
KBaJIpaTHOE ypaBHEHUE. Brimonuute
obpatHyto 3ameHy. Haueptute uucIOBYIO

npssmyto. OTMeTbTE TONydeHHbIe TOouku. Ha
KaKhe MHTEPBAJIbI Pa30UBAIOT TOUYKHU MPSAMYIO?
OmpenenuTe 3HaK B KaXJAOM HMHTEpBAJE.

Kakoii  uHTEpBam  SBISETCA  pELICHUEM
HEpaBEHCTBA?

25. DnemenTel  Teopum  BeposiTHocTel. | KomOunaTopuka. IlepectanoBku. @Dopmyna | OTKpbIBaeM TETPau... 3alIUCBIBAEM YHCIIO. ..
DNeMEHTHI MaTE€MaTUYECKOU | MEPECTaHOBKHU. Pasmenienus. ®opmyna | OTKpbIBaeM 3aJaYHUK. .. Beimonau
CTaTUCTHUKH. pasmemenust. Couetanus Oe3 TOBTOpeHMi. | HOMep...[lali  ompeznenenue...  BwimoaHu

®opmyna coderaHuid  06e3  mOBTOpeHMH. | AeiicTBus...lIpuBenure

Coueranuss ¢ mnoBTopeHusiMH. Dopmyna | mpuMmepsl...3anumuTe  oTBeT.  Crenaite
coueTaHuit ¢ moBTOpeHMUsIMH. CBOICTBa | BBIUNCICHHUS. IIposepnTe BBIYUCIICHHUS.
couerannii. KomOuHaTOpHBIE  ypaBHEHUS. | 3amosHUTE Tabnuiy. CrenaiTe BBIBO/I.
CkonpkuMH criocobamu MOxHoO...Hauepture

cxembl.  Beibepute  dopmyny.  Teopus

BEPOSITHOCTEM. [Ipenmer TEOpUHU

BeposiTHOcTel. Kitaccuueckoe omnpenenenue

BepOSTHOCTH. CTaTUCTUYECKOE OIpeaeIeHUe
BeposTHOCTH. OO1miee 4nucio mucxonoB. Ywucio
OJIaronmpuATCTBYIONIMX  McXoAoB.  Yacrora
coOpITHsA. Haiinmure BEpOATHOCTH COOBITHS.
JHocToBepHblie COOBITHS. HeBo3moxHbIE
COOBITHS. PaBHOBO3MOXKHBIE COOBITHS.
CoBMeECTHBIE COOBITHSL. HecosmectHEIE
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coObiTusl. TeopeMa CIOXEHUSI BEPOSATHOCTEM.

Teopema YMHOXECHUS BEPOATHOCTEM.
VYcnoBHas BEPOSATHOCTb. JuckperHas
Clly4aiiHas BeIMYMHA. 3aKOH paclpeneacHus
HEIPEPBIBHON JUCKPETHOMN CIIy4anHOM
BEJIMYUHBI. Yucnossie XapaKTEPUCTUKU
JUCKPETHOM Cily4yallHOM Benu4uHbl. Moaa.
Yacrora. Pemmre 3amadqy.  Berumcaure
BEPOSATHOCTD TOTO, yT0...Pemure
KOMOHMHATOPHOE YpaBHEHHE.

I'eomeTpusi

26. Beenenne B crepeomerpuro. Akcuomsl | ['eomerpust.  [Inmanmmerpus. Crepeomerpus. | OTKpoiiTe  TeTpaaw.  3amumIkTe  YHCIO.

CTCPCOMECTPHU U CICACTBUS U3 HUX.

[Ipsamas. Ilnockocts. Touka. Akcuoma 3TO
YTBEpXKJICHHE HE TpeOyrolee T0Ka3aTelbCTBA.
Teopema. Cnencrtsue. JIlemma.
JlokazaTenbCcTBO. EauHCTBEHHOCTb.
CymectBoBanue. Pucynok. I'eomeTrpudeckoe
Teno. B3auMmHOE pacronoXkeHue MPsSMBbIX.
[Ipsambie napasieabHBbl. [Ipsambie
nepecekaroTcs.  [Ipsmble  CKpelMBarOTCH.
[TpuBenute PUMEPHI napauieIbHbIX
(mepecekarommmxcs, CKPEIIUBAIOIIUXCS)
OpsIMBIX Ha MpeIMeTax KJIacCHOW 0OCTaHOBKHU.
N300pa3ute napasuienbHbie (Mepecekaronmect,

3anumuTe TeMy ypoka. UTo Mbl Oyaem fenatb
Ha ypoke? Cpenaiite pucyHok. Hamummre
omnpezaeneHue. 3anumure akcuomy. OTKpounTe
yueOHMK Ha cTpaHuue... IIpouunTaiite...n
3aMUIInTe JI0Ka3aTeNbCTBO. .. I [pounTaiite
3a/1a4y. 3aUIIUTe YCIOBUE. 3alUILIUTE OTBET.
Kakoe Obu10 momariHee 3amanue? 3anuiimTe
JoMalHee 3a1aHue. [IMcbMeHHO OTBETUTH Ha
BOIPOCHI. BbIyunTh akcHoMbl (OmpenereHus,
TEOPEMBI, JIEMMBI, CIICJICTBHS).

CKpemuBaroiuecsi) mnpsmble. Haiigure Ha
YepTeKe (pucyHnke) napasuie/ibHbIe
(mepecekaroruecs, CKPEIIMBAIOIINECS)
OpsiMble.  YKaXHUTE Mapbl  IapajUIesIbHBIX
(mepecekarormmxcs, CKPEIMBAIOIIIXCS)
IPSIMBIX.
27. IapannensHocTh TpsIMBIX, TpsMoil u | [lapamnensHeie  mpsMble B mpocTpaHcTBe. | [locMoTpuTe BHUMATEIHHO HA PUCYHOK.

IIJIOCKOCTH.

[Tpsimast mapasienbHa TIOCKOCTH. .. Teopema o

OTKpHBaCM TCTpaAu... 3anuceIBaEM 9HCIIO. ..
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napajuleIbHBIX NpSIMbIX. JlOKaKuTe TeopeMy o
napauienbHeIXx  npsaMbeix.  Cdopmynupyite
JEMMY O MapajUIeIbHOCTH TPEX MPSIMBIX.
Cnaenaiite uepréx K Teopeme (temme). Kak Ml
Oynem e€¢ pokaseBarh? Cdopmynupyiite
NPU3HAK  MAapajuIeIbHOCTH  IPSIMOM u
mockocty. IIponomkure yreepxkaenue: Eciaun
MJIOCKOCTh MPOXOAUT YEPE3 JaHHYIO MPSIMYIO,
...CkpenBatonuecss  npsimble.  HazoBute
ONpENIETICHUE  CKPEUIMBAIOIINUXCA  IPSIMBIX.
[IpuBeaure  mpuMepsl  CKPELIUBAIOLIUXCS
OpsIMBIX Ha MIpeIMeTax KJIacCHOW 00CTaHOBKHU.
B3anMmHOe  pacrosnoxkeHue — NpsAMBIX B
npoctpancTBe. KakuM MokeT ObITh B3aHMHOE
pacrojoKeHue MpsIMbIX B TpOCTpaHcTBe (Ha
wiockoctu)? B uém omimume... B 4éM
CXOJICTBO... YTJIbI C COHAIIPaBJIICHHBIMU
CTOPOHAaMHU. YTOJ MEXIy MPAMBIMUA. YTOJ
MEXJy MEpEeCceKaUMUC NPSIMBIMU. YTOI
MEXIY CKpEIIMBAIOIUMUCI NPSAMBIMH. ToYka
(HE) NEKUT B IIOCKOCTH. BBISICHUTE B3aMHOE
pacnoIoKeHue npsaMeIX... [ lapannensHeie
IUIOCKOCTH. JIB€ IJIOCKOCTH  Ha3bIBAIOTCS
napajyieIbHbIMH, ecnH...JlaiiTe omnpeneneHue
napajuielbHbIX MIockocTeil. Kak o6o3navyaercs
wiockocTh? [lpu3HaKk mapaiienbHOCTH ABYX
MJIOCKOCTEH. Chopmymnupyiite MPU3HAK
napasuleIbHOCTH ABYX IUIOcKocTel. CBOMCTBA
MapaJuIeIbHBIX TTIOCKOCTEM. Hazosure
CBOMCTBa napajuienbHbIX MIJIOCKOCTEM.
BrINonHUTE PUCYHOK K CBOWMCTBY... YKaKUTE
MOJENIM  NapaJUIelbHBIX  IUIOCKOCTEM  Ha

OTkpbIBaeM 3a/Ia4HUK. .. Boinonau
HoMep...Jlail  ompenenenue...  BwimosHu
nercrud. .. [IpuBegure

npuMepsbl...3anumure  otBer.  Crenaiite
BBIYHCIICHUS. [IpoBeppTe  BBIUUCIEHUS.

3anonHute Tabmmiy. CraenaiTe BBIBO/I.
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npeaMeTax KIacCHOM 0OCTaHOBKHU. JlokaxkuTte,
YTO IUIOCKOCTH TMapayjienbHbl. JlokaxuTe,
gT0...Kakyro TeopemMy (cBoiicTBO,
OIpe/IeTICHUE, CIICACTBUE, JIEMMY M T.1.) MBI
MMPUMCHWIIN JIA HOK%&TCJ’IBCTB&?

28. [leprieHAUKYIAPHOCTH
MIJIOCKOCTEM.

MIPSAMBIX

n

[eprienauKynsapHbIe npsiMble Ha
wiockoctu.llepneHuKkynspHple  mpsiMble B
IIPOCTPAHCTBE. Haitte OImpeeIeHue
HNepHNeHAUKYIApHbIX  HpsMmbiX. [lpuBegure
OpUMEpPbl  TIEPHEHIUKYISPHBIX TMPSIMBIX Ha
npeaMerax KiaccHoi obOcraHoBku. Ilpsmas
NEepIEeHIUKYIIsApHas K MI0cKocTH...[1nockocTs
NepHeHANKYIsIpHa K npssmoit. ChopMynupyiite
teopemy...Chopmynupyiite pU3HAK
HEepHEeHIUKYIAPHOCTH PSMOM. JOKaKUTE
NpU3HAK TEPIEeHANKYISIPHOCTH TIPSAMOA U
IUIOCKOCTH. Jlokasarts, 4T0...3anuIIuTe
(mpouwtaiiTe) 3amady. 3amnUIIATE YCIOBHE.
Chopmymupyiite  (OOKaKHTe,  HAIHIIUTE)
TEOpEMy O IpsMOM, NEPIEHAMUKYISIPHON K
IUIOCKOCTH. Jlokaxwure, 4To
npsMBbIe... IEPIEeHANKYISIpHEL.  Kakume — u3
YIJIOB... ABISIOTCS NpAMbIMU? PaccrosHue ot
TOYKM JI0 IUIOCKoCcTH. Teopema o0 Tpéx
HNEepHeHANKYIApax. YIrold MexJay HpsMoil u
IJIOCKOCTBIO.

OTKpbIBaeM TETPaJHU... 3aMUCHIBAEM YHCIIO. ..

OTKpBIBaEM 3aJauHuK. .. Brermonman
Homep...Jlaii  ompeneneHue...  BbeinosHu
nevictBud. .. [IpuBegure

npumMepsl...3anummre  oteer.  Crenaiite
BBIYMCIICHHUS. IIpoBepbTe BBIYMCIICHHS.

3anmonauTe Tabmuiy. Craenaite BEIBO/I.

29. MHOTOTpaHHUKH.

JByrpanubiii  yroia. TpéxrpaHHbId  yro.
[IpsmoyronbHell  mapamienenunen. ['pass.
Bepmuna. Pé6pa. [lmaronams. OcHoBaHUE.
Ceuenue. Ky6. CBOMCTBO  JIMaroHalld
PSIMOYTOJIBHOTO napajiejenunesaa.
Mmuororpannuk. Ilpusma.npsiMasgs  mpusma.

OTKpHBaCM TCTpaau... 3anuceIBaeM 9HCIIO. ..

OTkpbIBaeM 3a/Ia4HUK. .. Boinonau
HoMep...Jlail  ompenenenue...  BuimosHu
nercrud. .. [IpuBegure

npuMepsbl...3anummre  otBer.  Crenaiite
BBIYHCIICHUS. [IpoBeppTe  BBIUMCIICHUS.
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Haknonnas npusma. Yemy paBHa IUIOIIAIb
60K0BOI (IOJTHO#) MOBEpXHOCTH MpH3MbI? Kak
HaliTH 00BEM Tpu3MBI? 3anmumute (Gopmyy.

Haiinure onpeeyeHue. [Tupamua.
[IpaBunbHas nupamMuza. Yceu€nnas
nupamuga. Bepmmumna. OcHoBanue. Bpicora.
I'panb.  Amodema. Terpasap. Ilmomans
00K0BOM (MOTHO#) TOBEPXHOCTH (OCHOBAHHS)
MUPaMU/IbI (yceuénHoi MUPaAMU/IBI,
NMpPaBWIbHOM,  TPEYroJIbHOW,  MpPaBUIBLHOU
yCEeUEHHO) BBIYHUCIISIETCS o

dbopmyre...Bemonaute uweptéx. IloctpoiiTe

3anonuuTe Tabauiy. Craenaiite BHIBO.

ceuenue. IIpoBeaure BbICOTY. IIpoBegute
JIMaroHalb.

30. BekTopbl B IpOCTpPaHCTBE. Bekrop. Hampasnennsiii otpe3ok. Hyneoit | OTkpbiBaeM TeTpaau... 3allUChIBAEM YHUCIIO. ..
Bektop. Jlnuna  Bektopa.  Hampasnenue | OTKpbiBaeM 3aJaYHUK. .. Beimonau
BekTopa. PaBHble BekTopa. Halinure Ha | Homep...[lali  ompenenenue...  BbinonaHu
pucyHke  paBHble  Bekropa.  Cnoxenue | nevictus...[IpuBeaure
BekTOpoB. [lpaBuno TpeyronpHuka. IlpaBwio | mpumepsl...3anummure  oTBeT.  Craenaiite
napajuienenunena. IIlpaBuno MHOTOYroJbHUKA. | BBIUUCIECHHUS. [IpoBeppTe  BBIUUCIEHUS.

Beruntanue BEKTOPOB. YMHOKEHHE BEKTOpa
Ha yucio. KoMiiaHapHble  BEKTOPHI...
Konnuueapusie BEeKTOpHI...Pa3noxute qaHHbBIN
BEKTOp MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
Haiintute Ha  puUCyHKE  KOMIUIaHapHbBIC
(koMHEapHbIE) BEKTOPA.

3anonuute Tabmmiy. CraenaiTe BIBO/I.

31. Mertoa KOOpIMHAT B MPOCTPAHCTBE.

[IpsmoyronbHas  cuctemMa KOOpAWMHAT B
npoctpancTtBe. Hauvama koopaunar. B3auMHO
NepHeHANKYIApHbIE oOcu KoopauHaT. Ock
aociucc. Ocb  opaunar. Ochb  anmuIMKar.
Enunnuneiii BexkTOop. KoopauHatsl BekTopa.
Koopaunatel eguHnyHOro BekTopa. Haligure

OTKpHBaCM TCTpaau... 3anuceIBaEM YHCIIO. ..

OTkpbIBaeM 3a/Ia4HUK. .. Brinonau
HoMep...Jlail  ompenenenue...  BwimosHu
nevcrud. .. [IpuBegure

npuMepsbl...3anummure  otBer.  Crenaiirte
BBIYHCIICHUS. [IpoBepbTe  BBIUMCIIEHUS.
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KOOpAWHATBHl BEKTOpa ..., ecid... Haitgure
IuHYy Bektopa. Haiinure paccrosiHue Mexmy
JIBYMsI TOYKaMH, 3aJaHHBIMU CBOUMHU

koopauHatamu. CkaJsipHOE MpPOU3BEICHUE
BekTOpoB. KocHMHYyC yria MexIy BEKTOpamu.
Yron  Mexay  BEKTOpaMH.  YpaBHEHUE
miockoctd.  PacctosHMe OT  TOYKH IO
wiockocTy. Haliou ckanspHoe mpou3BeneHue
BEKTOPOB, 3aJIaHHBIX CBOMMH KOOPJIUHATAMHU.
Haiiaure ckanspHoe mpousBefeHHE BEKTOPOB,
€CIM  UW3BECTHBIX HX JUIMHBI U YroJ.
Omnpenenure Kakoi yroj (Tymoil WIH OCTpHIi)
MEXY BEKTOPAMH. ..

3anonuuTe Tabauiy. Craenaiite BHIBO.

32. Humunap. Konyce. Hlap.

[Munueapuyeckas moBepxHOCTh. [{mmmHIp.
Ochb nununapa. OcHoBanue nuiuHapa. Kpyr.
JlinHa  okpyxkHoctH. Panmyc ocHoBaHus
muMHIpa. Beicota nwmnmHapa. OOpasyromnas
nuauHApa. Jluamerp OCHOBaHUS IUJIMHAPA.
Ceuenuss uwmnuHapa. Ilinomans ocHoBaHuUs
uumueapa.  [lnmomane kpyra. IIpouwntaiite
3agadyy. Cpemailte  pUCYHOK.  3alUIINTE
ycinoBue. Ilo  kakoit  Qopmyne  Oyzem
HaxoJauTh...? YUrto i 3toro HyxHO? Yto
u3BecTHO? Yto HyxkHO HaitH? Teopema
[Tudaropa. Konyc. Konnueckas moBepXHOCTb.
Boicora konyca. Ocp koHyca. OcHOBaHHE
KoHyca. Bepmmna konyca. Panuyc ocHoBaHus
KOHyca. Yced€HHbIi  KoHyC. IImomans
MOBEpXHOCTH KoHyca. [lnomanp OGokoBOM
noBepxHocTd. [nomaae moaHoN MOBEPXHOCTH.
O0béM koHyca. OO0BEM yCEUEHHOTO KOHYCA.
[IpuBenu mnpuMepsl NPEIMETOB, HMEIOIINX

OTKpbIBaeM TETPaJU... 3aMUCHIBAEM YHCIIO. ..
OTKpBIBaeM 3aJJa4HUK. .. Brimonnu
Homep...Jlaii  ompeneneHue...  BbeinosHu
nevictBud. .. [IpuBegure

npuMepsl...3anummre  oteBer.  Caenaiite
BBIYHCIICHHUS. [IpoBepbTe  BBIUKCIECHUS.
3amonauTe Tadbmuiy. Craenaite BEIBO/I.
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dopmy umnmHApa (KOHyca, mmiapa, cdepsl).
Cdepa. Ilap. uamerp cheprl. Paguyc chepsr.
[Tnomane moBepxHocTH ceprr. OOBEM miapa.
VYpaBHenue chepsl. B uém otnmuue cdepst ot
nrapa.
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IIpunoxenne 4

PasBuTHE pa3roBOpPHOI peun HA 3AHATHIIX MATEMATHKH

Karteropuu

Tunossie ¢ppassl

1. IlonumaHue U BbINOJTHEHUE OPYYEHHIA.

OTkpoiiTe yueOHUK HaA CTPAHUILE. ..

[IpounTaiite maparpad (mpaBuio, onpezeneHue, ad3ar, Teopemy).. .
PaccmotpuTe 3TOT pUCYHOK.

Pa3naiite kaprouku (OMIeThl, 3a1aHus, TOCOOHS, HHCTPYMEHTBI H T.11.).
CobGepuTte Mozenu (TeTpajau, MIakaTel U T.J.).

Cnemnaiite 4epTex B TETpaIu.

3anummTe yClioBHE TEOPEMBI (3a/1a4H).

CocTaBbTe I1aH peneHus (I0Kka3aTeabCTBa, OTBETA).

Pemute 31y 3a1auy (cucremy, ypaBHeHHE, HEPABEHCTBO).

2. BpbIpakeHue mpocbObl, JKeJAHUSI.

51 xouy coobnmth (y3HaTh, BBISICHHTh, J00AaBUTh, YTOUHUTH, BO3PA3UTh, IIOTOBOPHUTH)
0...

MHe He BHUIHO, MOXKHO OJONTH K JOCKe?

S npornry moMoub MHE PEIIUTh. ..

Paspemure MHE TOCMOTPETH OTBET (PEIIEHHE). . .

[ToBTOpUTE, MOXKaNMyiicTal

OO0rpscHuUTe,

3. OTHouIeHne K 4eMy-JI1u00.

MHe HpaBHTCS 3TOT CIIOCO0 PEIICHHS.

MHe KakeTCsl, 4TO 3TO BaKHO (HEBaKHO, HY)KHO) 3HATh, TOTOMY YTO ...

D10 3amanue (3agaya, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHHWH, cHCTeMa
HEPaBEHCTB) JIETKOE (TPYyIHOE).

51 6e3 Tpyna BeimoaHmI(a) 3T0 3amanue (Belyuni(a) TeopemMy, 3aKOH, IPAaBUJIO U T.11.).

4. OoOpamenue K CBEPCTHUKY
MpenoaaBaTeJio.

HJIHA

Beisicau (cripocH) y ... Kak peniath 3T0 ypaBHEHHE.

..., IOCTPOH 3TOT TpaduK Ha A0CKe (B TETpaIn).

[TouHTepecyiics, Kak MpaBUIBHO OTBETUTH HAa 3TOT BOIIPOC.

51 He MOHMMAK0, OOBSCHHUTE CHOBA.

51 He cornacen(na) ¢ Bamu.

ThI ommbaenibes.

Te1 He paB(a).

Tel pemmia(a) (mokasai) 5To HepaBeHCTBO (Teopemy, 3amaady, Ipumep) BepHo (HEBEPHO,
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NPaBUJIBHO, HEMIPABUJIIBHO).
Hatign ommOKy B ...

5. Coobuienune o 4éM-1100.

MHe ObLJIO TPYAHO pemiaTh. ..

51 nymast, 9TO IPABUIIBHO PEIINT ...

S ue yBepen(a), uro nmpaBuiasHO peniri(a) (Tokasan, 3amucan). ..
S moctpounn rpaduk QyHKIHH. ..

S Beinoaamui(a) mpeodbpazoBaHusl.

51 ynpoctuii(a) BeIpaKeHHUE.

S xouy 106aBUTE...

51 3Haro apyroit crocod pereHus (I0Ka3aTeIbLCTBA). ..
MOKHO J0Ka3aTh...[0-APYTOMY...

Urto u TpeboBanoch J0Ka3aTh.

ToxaecTBO BEpHO.

Tox1ecTBO HEBEPHO.

S mpUIePIKUBAIOCH APYTOTO MHEHUS.

6. Opranusanusi padoThbl.

Kak BbI tymaete, 4To MbI Oy/1eM U3ydaTh CETOJIHS Ha YpOKe?
YTo yumnu Ha MpOLUIOM ypoke?

N3ydunTe 3TOT BONPOC CaMOCTOSTENHHO 1O yueOHUKY.COCTaBbTe KOHCIIEKT O TEME. . .
CocraBbTe 1IaH... A Tenepb Mbl OyeM JJOKa3bIBaTh 3Ty TEOpeMy (JIeMmy).
Pemnm ynpakHeHre Ha 3TO IPABUIIO.

Ckaxute GOpMyIHUPOBKY TEOPEMBI O ...

Hoxaxure Teopemy... Teopema noka3aHa.

bynem paboTaTh HajJ OUTHOKAMH.

Bynem nucars camoctosiTensHyto padoty.byaeM nmucatb KOHTPOJIBHYIO paboTy.
3anunieM gomariHee 3aanne. OTBeThTe MMCbMEHHO (YCTHO) Ha BOIPOCHI. ..

7. BosJieyeHue B IMAJIOL.

ThI caMOCTOSTEIBHO BhIMOIHSI(a) TOMaIlIHEe 3a1aHue?
Tebe serko ObLIO pemaTh ATy 3a1a4y (CTpouTh rpaduk)?
[Touemy ThI HE BBITIONHMII(A) TOMAIIIHEE 3aJaHNE?

To1 HaBepHOE x0TeN(a) cKas3arsk, 4To. ..

Cripocu y MeHs1, uTo TeOe HETTOHSITHO.

Kakue OynyT K0 MHE BOTIPOCHI?

O uém ThI x0Te(a) ObI MEHS CIIPOCUTH?
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8. Bompockl N03HABaTEJIBLHOI0 XapaKkTepa. UTo HOBOTO BHI Y3HAJU CETOHS HA YpOKe?

A Kak Mo-Apyromy 3To cKa3aTh (OTBETUTH Ha BOMPOC)?

W3 Bcero 3Toro MoXHO cAenaTh BBIBOJ, YTO...

U3 storo cnenyert, 4to...[louemy Tbl Tak AyMaeib?

A Kak ThI AyMaelllb, IoYeMy...? A MOXKHO 3TO JI0Ka3aTh (PEInTh) UHAYE?
ITocMOTpH BHUMATENIBHO B T€TPab (Ha TOCKY) ¥ Haillin OIMIMOKY.
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CiaoBaph TePMHHOB M MOHATHIA M0 cTepeoMeTpuu (00paserr)

IIpuaoxenne 5

Tepmun

Onpenesienue

PucyHok

Crepeomerpust

AKcuoMa

Teopema

JlemMma

ITapanieabHble  NpsiMble
B IIPOCTPAHCTBE

CxpeumuBarommecst
npsiMble

Ilepecexarommuecs
npsiMbie

IMapasieabHble
IUIOCKOCTH

IlepnenaukyasipHbie
npsiMmble

MHOrorpaHHuKk

IIpu3zma

IpaBuiabHasi npu3ma

IMupamunaa

IIpaBniabHast nMpamMuaa
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YceuéHHas nupamMmuaa

[paBuiabHass yceyéHHasi
nupaMmuaa

Anodema

buccexkrpuca yriaa

BrbicoTa TpeyrosibHuKa

Menuana TpeyrojibHUKA

Yroa

Muaunap

Konyc

YceuéHHbIH KOHYC

Hlap

Cdepa
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CioBaph TEPMHHOB M MOHATHIT 10 cTepeomerpuu (OTBETHI)

Mpuioxenue 6

Tepmun Omnpenesenune PucyHok

Crepeomerpust - 3TO  pa3fel TIEeOMETPHUM, H3YUJarOIIHUN
CBOMCTBA (Uryp B IPOCTPAHCTBE.

Axkcuoma - 3TO yTBEpXJAECHHE, He Tpedyrouiee
JI0Ka3aTeNbCTBA.

Teopema - TOJIOXKEHHWE, HCTUHHOCTH  KOTOpOTO
HYyKJ1aeTcs B JI0Ka3aTelIbCTBE 51
YCTAaHABJIMBAETCS IIyTEM J0KA3aTENIbCTBA.

Jlemma - BCIIOMOTI'aTeJIbHOE IIPEIIOKEHUE,
ynoTpebisieMoe MpH J10Ka3aTeIbCTBE OJHOU
WM HECKOJIBKUX TEOPEM.

IMapanieabHble IIpssMble B  NPOCTPAHCTBE HA3BIBAIOTCS

npsiMbie NapauIeIbHBIMU, €CIIM OHU JIEKAT B OAHOMN

NPOCTPAHCTBE IIJIOCKOCTH M HE NEPECEKAOTCSL.

CxpemuBarompumecs IBE IpsiMbIE Ha3bIBAIOTCS

npsiMbie CKPEILIUBAIOIIMMUCS, €CJIA OHU HE JIEXKaT B
OJIHOH INTIOCKOCTH.

IMepecexaromuecs e MpsIMbIE HAa3bIBAIOTCSA

npsiMbie NIEPECEKAIOIIUMHUCSA, €CIIU OHU UMEIOT OJHY

OOLIYIO TOUKY.
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IMapanieabHble Be IIJIOCKOCTH Ha3bIBAKOTCS
IUIOCKOCTH napaJuIeIbHBIMH, ecin OHH HE

NEPECEKAIOTCS.

alp

IlepnenauKyaspHbIe Be IepeceKaroImecs MpsIMBIE,
npsiMbie Ha3bIBAIOTCS MEPHEHIAUKYISIPHBIMU, €CIIU

yros Mexay HumH paseH 90 rpaaycos.
MHororpaHHuk IToBepxHOCTB, COCTaBJICHHAas u3

MHOTOYIOJIbHUKOB ¥ OTPAaHHYUBAIOLIYIO

HEKOTOpOE reOMETPHUECKOe TeNo, !

Ha3bIBACTCSI MHOTOIPAHHUKOM. R
IIpu3zma — 9TO MHOTOTPaHHMUK, JIB€ I'PaHU KOTOPOIO

SBJISIFOTCS.  KOHTPYIHTHBIMH  (paBHBIMH)
MHOTOYTOJIbHUKAMH, JeKAIUMA B
HapajuUIeIbHBIX TUIOCKOCTSIX, @ OCTaJIbHBIC
IpaHd — MapaieNorpaMMaMy, HMEIOLIMH
oOmue CTOPOHBI c STUMU
MHOTOYTOJIbHUKAMH.
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IIpaBuabHast npu3zma

- 3TO MpsiMasi IPU3Ma, OCHOBAaHUEM KOTOPOU
SBIISIETCS TIPABUIIBHBIM MHOTOYTOJIbHUK.

TPEYIOILHaA

HETRIPEXY IO b HAH

MHTHYTOABHAR

TNCCTHUY e RN

IMupamuga

- 3TO MHOTOTPAaHHHK, OJHAa W3 TpaHel
KOTOporo (Ha3piBacMasi OCHOBAHHEM) —
POU3BOJIEHBIN MHOTOYTOJIbHHK, a
OCTalibHbIC IpaHu (Ha3bIBaeMble GOKOBBIMH
rpPaHsIMH) — TPEYTOJBbHUKH, HMEIOIINE
0OLIYyI0 BEPUIMHY

I[IpaBuiabHas nupamMuaa

- Ha3bIBACTCA HpaBHHBHOﬁ, cCiin cC
OCHOBAHUEC — HpaBI/IJIBHBIf/'I MHOI'0YT'OJIbHHK,
a BBICOTA MIpOXOIHUT qepes3 HCHTP
OCHOBAHUA.

Yceuénnas nupamuaa

- Ha3bIBACTCs MHOI'OI'PAHHUK, 3aKJTFOYCHHBIN
MCK OCHOBAHUCM IHPaMHUABIN ceKylueﬁ
INIOCKOCTBIO, KOTOpasA I1apajljicjibHa ¢€¢€
OCHOBAHHUIO
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IIpaBunbHas yceuéHHas
nupamMuja

VYceuéHnas nupamMuaa HAa3bIBACTCS
NPAUIbHOIL, €CITU OHA TOJIyYeHa CEUYCHUEM
NpaBUIBHON  MHUPAMHIBI  TUIOCKOCTHIO,
napauieIbHOM OCHOBAHHUIO.

‘v’

Anogema

- 3TO BbICOTa OOKOBOW TpaHU YCEUEHHOU
IIUPAMHUJIBL.

buccexkrpuca yriaa

- 9TO Jy4 C HayajJoM B BEpIIMHE YIJa,
JIEJISIINN yroJl Ha Ba PaBHBIX yriia

BrbicoTa TpeyrojibHuKa

- 9TO NEpPHEHIUKYJSIp, OIYLICHHBIM U3
BEPIINHBI TPEYroJIbHUKA Ha
MPOTUBOIIOJIOKHYIO CTOPOHY HIIM MPSAMYIO,
COBIAJAIOLLYIO c MIPOTUBOIOJIOKHON
CTOPOHO
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Meauana TpeyrojibHHKA

- OTO OTpe30K, COCAUHSIOIINNA BEpPIINHY
TPEYroJIbHUKA c CepeauHON
IIPOTUBOIIOJIOKHON CTOPOHBI.

Yroa - »To  reoMerpuueckas  (urypa,
oOpa3zoBaHHas ABYMs Jydamu (cmoponamu
yria), BBIXOAANIMMH U3 OJHOM TOYKH
(KoTopasi Ha3bIBAETCS BEPUIUHOLL YTIIA).

Iuaunap - 9TO TEOMETPHYECKOE TEJI0, OFPAHMUYEHHOE T .
LUIMHAPUYECKOH MOBEPXHOCTBIO M JABYMS o )
napauiCIbHbIMU IIJIOCKOCTSAMU,

TepeceKaronuMy eé. h
'.'___.-—- ——
k'—L:j
Konyc - 9TO TeJO0 B EBKIMIOBOM IPOCTPAHCTBE,

MOJIyUeHHOE OOBEIMHEHUEM BCEX Jy4eH,
UCXOMSIINX W3 OIHOH TOYKH (8epuiunbl
KOHyCa) M TPOXOJIIIMX Yepe3 IUIOCKYIO
HOBEPXHOCTb.

70




Yce4éHHbIN KOHYC

- 3TO 4acTb KOHYCA, 3aKJIIOUEHHas MEXIy
OCHOBaHMEM U CeKyIlled IUIOCKOCTBIO,
MapajuieIbHON OCHOBAHHIO.

Hlap - 3TO T€OMETPUYECKOE TEJI0; COBOKYITHOCTH
BCEX TOYEK MPOCTPAHCTBA, HAXOIAIIUXCS OT
[EHTpa Ha pAacCTOSHHUM, He OoJbIIe
3a/IaHHOTO.

Cdepa - 9TO TEOMETPUYECKOE MECTO TOYEeK B

MIPOCTPAHCTBE, paBHOYAAIEHHBIX oT
HEKOTOPOU 3aJJaHHOM TOYKH

(yenmpa chepsr).
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