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IlosicHuTeNbLHAS 3aIUCKA

IosicHuTeIbHAS 3aNIUCKA

Pabouas nmporpamma no npeamery «Anredpa u Hayana ananusay cocraBieHa Ha OCHOBE:

» 3akoHa 00 oOpa3zoBanuu B Poccuiickoii @enepamum» ot 29.12.2012 . Ne 273 @3, ct. 47 1.
4,cr.341m.2,3, ct.48 tin.l. m.1 —m. §, ct. 42

» IIpodeccuonanbupiii cranaapt llemaror (memarormueckasi AEATEIBHOCTh B JOUIKOJIBHOM,
HavaJIbHOM 00IIeM, OCHOBHOM 00I1IeM, cpeaHeM olrieM o0pa3oBaHuK) (BOCIIUTATENb, YIUTEIb)
(yTB. npukazom MuHuCTEpCTBa Tpyaa U coliaibHOM 3amuTel PO ot 18 okTsa6ps 2013 r. N 544h)

» Ilpuka3za MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 24.03.2010 Ne
209 «O nopske aTTecTaluy MeJarornyeckux paboTHUKOB TOCYIapPCTBEHHBIX U MYHUIIUIIAIbHBIX
o0Opa3oBaTeNIbHBIX yupexaeHui", i 4.3.

* Ilpuxa3za MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.12. 2010
Nel897 «OO6 yrtBepxkaenun denepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa
00111ero 00pa3oBaHUsY;

» Ilpuxaza MunucrepcrBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 29.12.2015
Nel644 «O BHeceHuu m3MeHeHU# B mpuka3 MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepauun ot 17 nexabps 2010 roma Ne 1897 «O6 yrBepxknenun DenepaabHOro
rocy/lapcTBEHHOT0 00pa30BaTENIBHOTO CTaHAapTa OOLIEr0 00pa30BaHUY;

* Ilpuxa3za MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 31. 12. 2015
Nel577 «O BHeceHuM W3MEHEHMH B npuka3 MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoii
Oenepatun ot 17 nexabps 2010 roma Ne 1897 «O6 ytBepxkaenun DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa 00IIero oOpa3oBaHUs

* IlpumepHBIX mporpamMm  oO0miero oOpa3oBaHus, OJ00peHa pemieHueM ¢eaepaIbHOTO

y4eOHO- METOIMYECKOT0 00bETMHEHHUS 110 001IeMy 00pazoBaHuio (TIpoTokos oT § ampenst 2015 T.
Ne 1/15)

C yuetom: .
[Tporpammbr  oOmiero oOpasoBanust mo Anredpe m Hawamam anmammsza 10-11 xmaccel. ABTOD
A.I''MopakoBuu * OcHOBHOM 00pa30BaTeNbHON MPOTPAMMBI

obmero oopazoBanuss MOV barakanckas COI yreepxxaennoit 29.08.2014 r.

» Jlokanbnbiii HOpMaTtuBHBIM akT Ne 41 ot 1.09.2017 roma «Ilosoxkenne o paboueit
nporpaMmme yueOHbIX KypcoB, mpeameroB MOY barakanckas COLL»

PabGoyas mporpamma paccuntana Ha 85 yacoB anreOpsl M Hadan aHanu3a B 10 kiacce. B
y4eOHOM IIJIaHe JUIs U3y4eHUs aareOpbl OTBOAUTCS 2,5 yaca B Hezento. Ha koHTpoJibHBIE paboThI
OTBOJUTCS 9 4acoB.

ABTopckas pabouast mporpamma paccuutaHa Ha 34 Henenu. [lanHas pabouas mporpamma
paccuuTaHa Ha 34 Hexenb, YTO COOTBETCTBYET IOJOBOMY KaJeHAapHOMY rpaduky ydeOHOTO
3aBe/ICHUSI.

Copepxanue paboueil mporpaMMbl HANIPaBJICHO HA OCBOCHHE YYAIlUMUCS 3HAHUHN, YMEHUHN U
HAaBBIKOB Ha 0a30BOM YpOBHE, UYTO COOTBETCTBYET 0Opa3zoBareibHON mporpamme MOY
barakanckas COILL. Ona BkimtouaeT B ceOsi Bce TEMbI, MPEIyCMOTPEHHBbIE (eAepanibHbIM
KOMIIOHEHTOM  TOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTAaHAApTa  OCHOBHOIO  OOIIEro
0o0pa3oBaHus MO MaTeMaTHKE U aBTOPCKOM MporpamMmoit ydeOHOTO Kypca Juisd o0ydeHus anredpe
A.I'. MopaxoBuua.

[IpeoOmagatomumu  (GopMaMu TEKYIIETO KOHTPOJS BBICTYMAIOT MHUCHMEHHBIH OIpOC
(caMocTosITENBHBIE U KOHTPOJIbHBIE pabOThI) U YCTHBIHN (coOeceioBaHUE).

N3ydyeHne wmaTemMaTHKu B cTrapmieid Imkoje Ha 0a30BOM YpOBHE HAmpaBlIeHO Ha
JOCTHUKEHHUE CIAEAYIOIIMX LIENIEH:

* (QopmupoBaHue MpeACTaBIEHUN 00 HAEIX M METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOIEIUPOBAHUS SBJICHHUH U IPOLIECCOB;

*  OBJAJCHHE YCTHBIM M TMHUCbMEHHBIM MATEMAaTUYECKUM SI3bIKOM, MaTE€MaTUYECKUMHU
3HAHUSIMH U YMEHUSMH, HEOOXOIMMBIMU JUIsI M3YYEHHsI INKOJBHBIX €CTECTBEHHO-HAYUHBIX



IUCUMIUIAH, JUIS TPOJOJDKEHUS 00pa3oBaHUS M OCBOCHHSA W30paHHOW CIEUATBHOCTH Ha
COBPEMEHHOM YpPOBHE;

*  Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS, aJITOPUTMUUYECKON KYIbTYpPbI, MPOCTPAHCTBEHHOTO
BOOOpaXEHHUsI, pa3BUTHE MATEMATUYECKOTO MBIIIJICHUS] U MHTYUIIMH, TBOPUYECKUX CIIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM JUIi MPOAODKEHHS OOpa3oBaHUS M UL CaMOCTOSITENbHOU
NESTEILHOCTH B OOJIACTH MaTEeMaTHKH W €€ TPWIOKEHUH B Oyaymied npodeccHoHaIbHON
NeSITENIbHOCTH;

*  BOCIHWTaHUE CPEJICTBAMU MAaTEMATHKU KyJIbTYpbl JIMYHOCTU: 3HAKOMCTBO C HMCTOpUEH
Pa3BUTHUS MAaTEMaTHKHU, SBOJIOLMEH MAaTEMAaTUIECKUX UCH, MOHUMAHNE 3HAYMMOCTH MaTeMaTUKH
1151 0OIIECTBEHHOTO MpOrpecca.

B cootBerctBuM ¢ npuHsaTol KoHuenuumen pa3BUTUS MaTeMaTH4eCKOro oOpa3oBaHUs B
Poccuiickoit deneparuu, MareMarnueckoe oOpa3oBaHUE peEIIaeT, B YaCTHOCTH, CIEAYIOIINE
KIIIOUYEBBIE 3a/1a4H:

«IPEOCTAaBIATh  KAKIOMY  OOydarolmemMycss  BO3MOXHOCTb  JIOCTHXKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HE0OXOAUMOTO ISl JaJIbHEHUIIEeH YCIIEITHOM KU3HU B OOIIECTBEY;

«obecrieunBaTh HEOOXOJIMMOE CTpPaHE YWCJIO BHITYCKHHUKOB, MaTeMaTudeckas MOJArOTOBKa
KOTOPBIX JIOCTaTOYHA MJIs MPOJOJKEHUS O00pa30BaHMs B Pa3IMYHbIX HANpaBICHUSAX U JUId
MPaKTUYECKONW  JIeATENbHOCTH, BKIIOYas TMpernojaBaHUE MaTeMaTHKH, MaTeMaTH4ecKue
uccienoBaHus, padoTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTHI U 1p.»;

«B OCHOBHOM 00mIeM M cpenHeM o0meM o00pa3oBaHWU HEOO0XOAUMO MPEeayCMOTPETh
MOATOTOBKY O0y4aromuxcsi B COOTBETCTBUHU C HX 3allpocaMH K YPOBHIO MOJATOTOBKU B cdepe
MaTeMaTHIeCKOTO 00pa30BaHUSI.

COOTBETCTBEHHO, BBIJENSAIOTCA TPHU HaIpaBieHUs TpeOOBaHMI K pe3yapTaTam
MaTeMaTH4ecKoro oOpa3oBaHUs:

1) TpakTUKO-OPUEHTHUPOBAHHOE MaTeMaTUUECKOe 00pa3oBaHKe (MaTeMaTHKa ISl )KU3HH);

2) MareMaruKa JJIs UCTIOJIh30BaHMs B podeccun;

3) TBOpUECKOE HAMpaBJeHHE, Ha KOTOPOE HaIEJIeHbI Te 00yJarouecs, KOTOpbIe INIaHUPYIOT
3aHUMAThCS TBOPUYECKOM U UCCIIEIOBATEIBCKON pab0TOM B 00J1aCTH MaTeMaTUKH, (DU3UKH,
SKOHOMMKH U IPYTUX 00JIACTAX.

OTU HampaBlieHHs pealn3yloTCs B JBYX OJIokax TpeOOBaHUN K pe3ylbTaTaM
MaTeMaTH4eCKOro oopa3oBaHusl.

Ha 6a3oBoM ypoBHe:

Boinyckuuk Hayuurtes B 10-11-m kimaccax: uisi UCIOJIb30BAHMS B NIOBCEAHEBHOM JKU3HU U
obecrieueHrss BO3MOKHOCTH YCIIEUTHOTO HPOAOJDKEHHS O0pa3oBaHUA IO CHEIHUATBLHOCTSM, HE
CBSI3aHHBIM C NMPUKJIAJHBIM UCIOJIb30BaHUEM MATEMATUKU.

BbIIyCKHUK MOJYYHT BO3MOKHOCTH Hayuuthbess B 10-11-m kmaccax: s pa3BuUTHA
MBIIILJICHHS], UCTIOJIb30BaHUS B TIOBCETHEBHOM KU3HU U 00ecreueHUs] BO3MOKHOCTU YCIEIIHOTO
MIPOJIOJKEHHSI 00pa30BaHMsI IO CIIEUATBHOCTSIM, HE CBS3aHHBIM C TPUKIJIATHBIM HCIIOIb30BAHHEM
MaTeMaTHKH.

Ha yrny6neHHoM ypoBHe:

Beimyckauk HayumTes B 10—11-M kimaccax: Juis yCIEIIHOTO MPOJOJDKEHUsT 00pa30BaHUs 110
CIELMAIBHOCTSIM, CBSI3aHHBIM C IIPUKJIAHBIM HCIIOJIBb30BaHUEM MAaTEMAaTHKH.

BbINYCKHUK MOJYYHMT BO3MOXKHOCTH HayuuTbess B 10-11-m kmaccax: g obecneueHUs
BO3MO’KHOCTH YCIEUIHOTO TPOJOJDKEHHsT 00pa3oBaHMs IO CIEHUAIBHOCTSAM, CBSI3aHHBIM C
OCYIIECTBJICHUEM HAay4YHOM M HCCIEeI0BATENbCKON JESATEIbHOCTH B 00JacTH MaTeMaTUKU H
CMEXHBIX HayK.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM «00 obOpazoBanuu B PO» (cr. 12 1. 7)
OpraHu3alluM, OCYIIECTBISIONINE 00pa30BaTEIbHYIO JIEITEIbHOCTh, PEAN3yIOT 3TH TpeOOBaHUS
B 00pa30BaTeNILHOM MpOIlecCce C Y4eTOM HACTOSIIeH MPUMEpPHOH OCHOBHOM 00pa30BaTENbHOM
IIporpamMMbl Kak Ha OCHOBE y4eOHO-METOJMYECKHUX KOMIUIEKTOB COOTBETCTBYIOLIETO YPOBHS,
Bxo/smux B DenepanbHblii nepedeHb MuHHcTepcTBa 00pa3oBaHUs M Hayku Poccuiickoi



denepanyn, Tak ¥ C BO3MOXXHBIM HCIOJIb30BAaHHUEM WHBIX UCTOYHHUKOB y4eOHOW MH(OpMALUH
(yueOHO-MeToqruecKre oCcoOus, 00pa3oBaTeIbHBIE TIOPTAIIBI U CANTHI U JIP.)

e ocBoeHUss mporpamMMbl 0a30BOTO YPOBHS — OOECIEeYeHHE BO3MOXKHOCTH
HUCIIOJIB30BaHUSI MAaTEMAaTUYECKUX 3HAHUU U YMGHI/Iﬁ B HOBCGI[HGBHOI;'I KU3HU U BO3MOXHOCTHU
YCHICIIHOTO IMMPOAO0JDKCHUSA 06pa303aH1/151 o CIICHUAaJIbHOCTAM, HC CBSA3AHHBIM C HNPUKIIAJHBIM
HUCITIOJIB30BAHUEM MATECMATUKH. BHYTpI/I OTOI'0 YPOBHS BBIACIIAIOTCA ABC PA3JIMYHBIC ITPOTrpaMMBbI:
KoMneHcupyrowas 6a308as N1 0CHO8HAs 0A308451.

Kommiencupytorast 6a3oBasi mporpamma COICPKHUT PACIIMPEHHBIA OJIOK TMOBTOPCHHS H
npeaHasHadcHa I TCX, KTO IO pa3JIMYHbIM IIPpUYMHAM IIOCJIC OKOHYaHUA OCHOBHOH HIKOJIBI HE
MMEET JIOCTATOYHOM IMOJATOTOBKH JJIsi YCICIIHOTO OCBOCHHS pa3eiioB anreOppl W Havaml
MaTeMaTU4CCKOTO aHalin3a, reoMCTpruu, CTATUCTUKU U TCOPHUU BGpO?ITHOCTef/'I Imo Imporpamme
cpenHel (MmoTHOM) 0011e00pa30BaTeIbHON IITKOJIHI.

[Iporpamma mo mareMaTuke Ha 0a30BOM YpOBHE NpeqHA3HAYCHA YIS OOYJArOIIUXCS
CpPEIHEHW WIKOJbl, HE MCHBITHIBABIINX CEPbE3HBIX 3aTPyJHEHHM Ha IPEABIAYLIErO0 YpPOBHS
00y4eHwsI.

OO6yuaromuecs, OCyHIeCTBIsSONMEe OOydyeHHe Ha 0a30BOM YPOBHE, JOJIKHBI OCBOWTH
O6IHI/I€ MaTEMaTU4CCKHUEC YMCHUA, H€06XOI[I/IMI>IG JJIs )KU3HU B COBPEMCHHOM O6HI€CTB€; BMECTEC C
TE€M OHHM IOJIy4al0T BO3MOXKHOCTh M3YUUTh MpEIMeET Iiay0ke, ¢ TeM 4TOObI B JalbHEWIEM Mpu
HE0OX0IMMOCTH U3y4aTh MAaTEMATHKY Ul MPOPECCUOHATBHOTO TPUMEHEHUSI.

[Ipn wW3ydyeHMH MaTeMaTWKH Ha YIIyOJIEHHOM YpOHE MpPEeabsBISAIOTCS TpPeOOBaHMUS,
COOTBETCTBYIOIINE HAMPABICHUIO «MaTeMaTHKa JUTsl MPO(PECCHOHAIBHOMN JIEATEIIBHOCTHY; BMECTE
C TEM BBIITYCKHUK IIOJYYAa€T BO3MOXKHOCTb HM3YUUTb MATEMATHKY HA ropasao 0oJiee BBICOKOM
YPOBHE, YTO CO3JIaCT PYHIAAMEHT JUIS JAITBHEUIIIETO CEPhe3HOTO U3YUSHHUS MAaTEMATHKH B BY3€.

[TIpumepHBIe TporpaMMBbl COAEPKAT CPABHUTEIBHO HOBBIN JUIs1 POCCUMCKOM IKOJIBI pa3ael
«BeposiTHOCTh U cratucTtuka». K 3TOMy pasneny OTHOCSTCS TakKe CBEIACHUS U3 JIOTHKH,
KOMOMHATOPUKU U TEOpPHUH TrpadoB, 3HAUUTENILHO BapbHUpYIOIIUECS B 3aBUCUMOCTH OT THIA
MIPOrPaMMBI.

Bo Bcex mpumepHbIX mporpamMmax OoJibIIO€ BHUMAaHHUE YAESETCS MPAKTUKO-
OpUEHTUPOBAaHHBIM 3a/1auaM. OiHa U3 OCHOBHBIX IIeJiel, KOTOPYIO Pa3pabOTUMKU CTaBUIIU Tepes
co0oil, — co3iaTh NpUMEpHbIE MPOrpaMMbl, I/Ie€ €CTh MECTO MPHUMEHEHHUI0 MaTeMaTHYeCKUX
3HAHUM B KU3HHU.

I[Ipy  u3yyeHMM  MaTeMaTUKH  OOJbIIOE  BHUMAHHE  YAEISETCS  Pa3BUTHIO
KOMMYHHMKATHUBHBIX ~ yMeHHH  (popmynupoBaTh, apryMeHTHUpPOBaTb U  KPUTHUKOBATh),
(hOpMHUPOBAHHUIO OCHOB JIOTHYECKOTO MBIIUICHHUS] B YaCTU MPOBEPKUM HUCTHUHHOCTH U JIOXKHOCTH
YTBEP)KIACHUM, TMOCTPOCHHUSI TMPUMEPOB U  KOHTPHOPUMEPOB, LEMNOYEK  YTBEPXKACHUH,
(bOopMyITUPOBKHU OTPHUILIAHUMN, a TAK)KE HEOOXOAUMBIX M IOCTATOYHBIX YCIOBUHN. B 3aBUCcHMOCTH OT
YPOBHS MPOTPaMMBbI OOJIbIIIE UITM MEHBIIIE BHUMAHHUS YIENAETCS YMEHUIO paboTaTh MO aJITOPUTMY,
METO/IaM MOMCKa AITOPUTMA U OTIPEICTICHUIO TPaHHI] MPUMEHUMOCTH alropuTMoB. TpeboBaHus,
chopmynupoBannbie B pazzaene «['eomerpusi», B OOJbIIel CTENEHHM OTHOCSATCS K Pa3BUTHUIO
MIPOCTPAHCTBEHHBIX MPEACTABICHUN U IrpaduuecKux METOA0B, YeM K (OpMaTbHOMY OIUCAHHIO
CTepeOMETPUUYECKUX (DAKTOB.

ba3oBrlii ypoBeHb

Komnencupyromasi 6a3oBas nporpamma

Aure0pa u HaYaJIa MAaTeMAaTHYECKOI0 aHAJIN3a

HarypanbHble uncia, 3anuch, pa3psaHble claraemble, apudmernyeckue aerctBus. Yucna
U JecSITUYHAs cucTema cuucieHus. HatypanbHble uncna, 1eTuMOCTh, IPU3HAKU JEIMMOCTH Ha 2,
3,4, 5,9, 10. Paznoxxenne uucna Ha MmHoxkutenu. Ocratku. Permenne apupmMeTndeckux 3anad
MPAKTUYECKOTO COJIEPKAHUSL.

Lenbre yncna. Moayinp 4nciia U €ro CBOMCTBA.



Yactu u monu. Jpobu u neiictBus ¢ apobsmu. OxpyrieHue, npubiavxeHue. Penienue
IIPaKTUYECKUX 337a4 HA IIPUKUIKY U OLIEHKY.

[IpouenTsl. Pemenue 3a1a4y NpakTHYECKOTO COAEPAKAHUS HA YACTH U MPOLEHThI. CTelreHb
C HaTypaJbHBIM U LIENbIM NoKa3aTeneM. CBolicTBa crenenell. CTaHAapTHBIN BUJ YKCIIA.

AnreOpandeckre BbIpaXeHUs. 3HaUeHUE alreOpanyecKoro BhIPaKECHUSI.

KBanparubiii xopenb. M300paxkeHue 4yucia Ha uwuciaoBod mnpsmoil. IlpubnuxkeHHoe
3HAYEHUE UPPaALlMOHAIBHBIX YU CEI.

Ionamue mnozounena. Pasznoxcenue mnoz2ounena Ha muodxcumenu, YpaBHEHHE, KOPEHb
ypaBHeHus. JIuHelHble, KBagpaTHbIC ypaB | HEHUS U CUCTEMBI IMHEHHBIX YPAaBHEHUM.

Pemenue mpocredmmx 3a1a4 Ha IBH)KEHUE, COBMECTHYIO pabOTy, MPOIeHThI. UKCIoBbIe
HEPABEHCTBA M MX CBOWCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM U MX CHCTEMBIL.
Uucnosele mpoMexyTku. O0beAMHEHNE U IEPECEUEHHUE TPOMEKYTKOB.

3aBUCUMOCTb BEJIMYUH, (QYHKIIMS, apryMEHT U 3HAaUY€HUE, OCHOBHbBIE CBOMCTBA (DYHKILIMH.
I'paduk pynkuuu. JIunelinas ¢pyukuus. Ee rpaduk. YrnoBoi koapGUIMEeHT NpsMoil.

Keaopamuunas ¢pynxyus. I paghux u ceoticmea keaopamuunou yHxkyuu. epagux hynkyuu

y =\/;. I'paguk pynxyuu y :E_
X

Hymu ¢yHKIMU, TPOMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTH (BO3pacTaHue WIIH
yObIBaHME) HA YHCIOBOM TNIpoMexyTke. HamOoibliee u HamMmeHbIee 3HAUYCHHE (QYHKIUU.
[leproauueckrie pyHKIMN U HAUMEHBIIUHN TIEPUO/I.

I'pagycnas mepa yrima. TpuroHomerpuyeckass OKpyx HOCTb. OmpeseneHue CcuHyca,
KOCHHYyCa, TaHreHca MPOU3BOJIBHOrO Yyria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
3HaveHus TpuroHoMeTpuueckux GyHkumid s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paguxu mpueonomempuueckux @hyHkyuti y =C0oSX,y =sinx,y = tgx.

Pemenue MPOCTEUIIINX TPUTOHOMETPUUYECKHUX YpaBHEHHI c MOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

Ilonsamue cmenenu c OelicmeumenvHbiM nokasamenem. lIpocTeifiine mokazaTenbHbIE
ypaBHEHUA U HepaBeHCTBa. [TokazarenbHas pyHKIUS U ee Tpaduk.

Jlorapucdm uymciia, OCHOBHbIE CBOWCTBa Jiorapudma. JlecsaTuunblli Jsorapudm.
[Ipocreiiue norapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapupmuueckas GyHKIMS U ee
rpaduk.

[Tonsitue crenenHoit pynkiuu u ee rpaduk. [Ipocreiimme nppanuoHansHbie ypaBHEHUSI.

Kacarenbnas k rpadukxy ¢pynkiuu. [Tonstie npon3BogHOM (YHKIIMH B TOUKE KaK TAHT'€HC
yrila HakJoHa KacaTeJbHOW. ['eoMerpuyeckuii ¥ (PU3WYECKHA CMBICT IPOU3BOIHOM.
1Ipou3so0Hble MHO20UIEHO8.

Touku skcTpeMyMa (MakcUMyMa U MUHUMYMA). Mccriedoganue 31eMeHmapHuix QyHKyuil
HA MOYKU IKCMPpeMyMd ¢ NOMOUbI0 npou3eooHou. Haensaonas unmepnpemayus.

Ionamue nepsoobpasnoti gyukyuu. Dusuyeckuti cmvici nepsoobpaszHoil. Ilonamue o6
uHmezpae Kaxk naowaou noo spaguxom QyHkyuu.

BepositHOCTB M cTaTHCTHKA. JIOTHKA 1 KOMOMHATOPHUKA

Jloruka. BepHsie u HeBepHbIe yTBepxkaAeHus. Cneacrsue. Koumpnpumep.

Mnoocecmeso. Ilepebop BapHaHTOB.

Tabnuipl. Ctos0uaTeie U KPYroBble JUArpaMMBbl.

Uucnossie Habopel. CpenHee apudmeTHUecKkoe, MeauaHa, HauOoJbllee U HauMEHbIIee
3HaueHUs. [lpumepol UsMEHUUBLIX GETUYUH.

Yactora u BeposTHOCTh coObITHs. CiydaifHbli BbIOOp. BblumcieHue BeposiTHOCTEH
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Hezasucumvle coovimus. @opmyna cnodcenus 6eposimHocmell.

Ipumepuvr cnyuatinwvix eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepsi nHopmanbHo20
pacnpeoenenus 6 npupode. Ilonamue o 3akone 6016UIUX YUCE.

OcHoBHasi 0a30Basi NporpaMmma



AJireOpa u Ha4yaJIa aHAJIM3A

IToBTOpenue. Pemenue 3agad ¢ UCHOIB30BAHUEM CBOMCTB YHCEI M CUCTEM CUUCIICHMS,
JETUMOCTH, JOJIEd U 4YacTel, MPOLIEHTOB, MOJyJIel uucen. PelieHue 3a1ad ¢ MCNOJIb30BaHUEM
CBOWCTB CTENEHEe MW KOPHEW, MHOTOWICHOB, MpPeoOpa3oBaHUl MHOTOWICHOB M JIPOOHO-
palMOHATBHBIX BEIPAKCHUIA.

Pemenue 3a1ay ¢ ucnoap30BaHUEM rpagyCHOM MephI yriia. Moaysb 4Kclia v €ro CBOMCTBA.

Pemenne 3amau Ha JBIDKEHHE W COBMECTHYIO pPAa0OTy C TMOMOIIBIO JMHEWHBIX H
KBaJPaTHBIX YPaBHEHHM M MX CUCTeM. PenieHue 3a1ad ¢ MOMOLIBIO YMCIIOBBIX HEPABEHCTB U
CHCTEM HEpPaBEHCTB C OJHOW TIEPEMEHHOH, C MPUMEHEHHEM H300paKCHUs YHCIOBBIX
IIPOMEKYTKOB.

Pemrenue 3amay ¢ UCMoab30BaHUEM YHCIOBBIX (YHKIMH U MX Tpadukos. Vcnoiap3oBanue
CBOMCTB U rpaMKOB JUHEHHBIX U KBaJAPATHUHBIX (QYHKIMHA, 0OpaTHOMN MPONOPLHUOHATIBHOCTH U

GyHKIMKM Y = \/; . I'pacdnueckoe penienrne ypaBHEHUI 1 HEPABEHCTB.

TpuronomeTpuyeckasi OKPYKHOCTb, paduannas mepa yena. CHHYC, KOCHHYC, TaHTCHC,
Komaueenc TMPOU3BOIBHOTO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIESCTBO WM CIICJCTBUS U3
Hero. 3HaueHus TpUroHomerpuueckux Gynkuuii st yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

0,—,—,—,— pan). Dopmyibi CLONHCEHUS MPUSOHOMEMPUYECKUX (DYHKYULl, Dopmyvl

npusedeHust, hopmyivbl 080UHO2O apeyMeHmd..

Hymu ¢yskmoum, npomMexyTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh. HawmOosbmiee u
HauMeHbIee 3HaueHue GyHkiuu. [lepuoanueckne GyHKIuU. YeTHOCTh U HEYETHOCTD (DYHKITHIA.
CnooicHvle pynkyuu.

Tpuronomerpuveckne QYHKIHH Y =COSX,y =sinx,y=tgx. @yuxkyua y=ctgx.
CaoiicTBa U Tpad@UKu TPUTOHOMETPUUECKHUX (DYHKITHIA.

ApPKKOCHHYC, AapKCHUHYC, AapKTaHT€HC 4Hcia. Apkkomawueenc uyucna. llpocreitmue
TPUTOHOMETPUYECKHUE YpaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamusie mpueconomempuyeckue @yHKyuu, ux ceovcmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempuiecKkux HepaseHcma.

Crenenb C [EHCTBUTENBHBIM IIOKa3aTeseM, CBoWcTBa creneHu. lIpocreiimue
roKasaresbHble ypaBHEHUs 1 HepaBeHCTBa. [lokasarenbHas GyHKIMS U ee CBOICTBA U IpaduK.

Jlorapudwm uncna, cBorictBa jorapudma. Jlecsruanbiii norapudm. Yucno e. Hamypanvhoiii
noeapughm. IlpeoOpazoBanue norapupmMuueckux BolpaxeHuid. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢pyHKuMs 1 ee cBoiicTBa u rpaduk. UppanuonanbHbie ypaBHEHUSI.

Memoo unmepeanos 0 peuieHus HepageHcma.

IIpeobpazosanus epaghukos Gynxyuil: cosue 8001 KOOPOUHAMHBIX OCEU, PACMAICEHUE U
colcamue, ompadiceHue OMHOCUMENbHO KOOpOUHamHulx oceu. I paguueckue memoosl peuieHus
ypasHeHuil u HepaseHcms. PeuwieHue ypasHeHuli U HEPABEHCME, COOEPHCAUUX NePEMEHHYIO NOO
3HAKOM MOOYJISL.

Cucmembl NOKA3aMeNbHbIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCNE.

Bzaumno obpamuvie ¢pynxyuu. I paghuxu 3aumuo oopamusix hyHxyuil.

VYpasnenus, cucmemvol ypaguenuil ¢ napamempom.

[IpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaguky ¢yHkiuu. ['eoMmerprueckuii u
¢u3nueckuil cmbicn  mpou3BoaHOM. IlpowsBojmHble snemeHTapHbIX GyHKUMH. [lpasuna
oughghepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuti u pusuyecKuil CMoiCi.

[Tonsitne o HempepbIBHBIX (YHKIUSIX. TOYKH IKCTpeMyma (MakCHMyMa U MUHUMYyMa).
HccnenoBanue sneMeHTapHBIX (DYHKIMI Ha TOYKH DKCTpeMyMma, HauOoJblliee M HaNMMEHbIIee
3Ha4YeHHUE C TOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos yHKyuii ¢ NOMOubIo0 NPOU3EOOHDBIX.
IIpumenenue npousso0HOU NPU peuteHul 3a0axu.



[TepBooOpaznas. Ilepsoobpasuvie snemenmapruvix Gyukyuil. [Lowads KpusoIuHenuHou
mpaneyuu. Qopmyna Hviomona-Jletonuya. Onpedenennviii unmezpai. Beiuucienue niowadei
NIOCKUX ueyp u 00vemMos men 8pawjeHus ¢ NOMOWbI0 UHMe2pad.

BepositHocTh U cTaTucTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenne 3amau Ha TabnmuyHOe W Tpaduyeckoe MpeaCTaBICHHE TaHHBIX.
Hcnosib30BaHMe CBOWCTB W XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CPENHUX, HAUOOJBIIETO U
HAaMMEHBIIET0 3HA4YEHUs, pazMaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomsi u
gepossimHocmu  cobblmuil. Buluucienue 6eposimHocmel 6 Onblmax ¢ PasHOBO3MONCHBIMU
anemeHmapuvimu ucxooamu. Pewenue 3a0au ¢ npumenenuem kombunamopuku. Pewenue 3aday
Ha BbIYUCTIEHUE BePOSMHOCHel He3A8UCUMbBIX COObLIMULL, NpUMEHeHUe OOPMYIbl CLOHCEHUs
gepossimuocmel. Pewenue 3aoau ¢ npumenenuem ouazcpamm unepa, oepesa 6eposmHOCHENU,
Gopmynvl bepruynnu.

Yenosnas eeposmunocme. Ilpasuno ymmnoodcenuss eepoamuocmeu. Popmyna noaHou
8epOSIMHOCMU.

Jluckpemnvie cayuavinvie eenuuunvl U pacnpedenenus. Hezasucumvle cryuatinvie
genuuunbvl. Pacnpedenenue cymmol u npouzsedenuss He3a8UCUMBIX CIYUAUHBIX 8ETUUUH.

Mamemamuueckoe odrcudanue u oucnepcus cryyauHou eenudunvl. Mamemamuueckoe
oJcudanue U OUCnepcus CyMmbl CIV4aUHbIX eenuduH. [eomempuueckoe pacnpedeneHue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepviguvie cayuauinvie eenuuunsl. [lonamue o0 niomumocmu  8eposmMHOCHIU.
Paenomepnoe pacnpeodenenue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Ilonamue o nopmanvHom pacnpedenenuu. lIlapamempvl HOpManNbHO20 pacnpeoeneHusl.
Ipumepol cnyuatinvlx enuyuH, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (MO2peuHoCmsb usmepeHull,
pocm uenosexa).

Hepasencmeo Yeoviuesa. Teopema bepuynnu. 3axon 6Oonvuuux uucen. Bwvibopounwiii
Memoo uzmepenus eepoamuocmeti. Ponv 3akona bonvuwiux yucen 8 Hayke, npupooe u oowecmae.

Kosapuayus o0syx cayuaineix eenuuun. Ilonamue o roagguyuenme roppenayuu.
Cosmecmuvie HaOIOOEHUsL 08YX CYYAUHBIX eluyuH. Bolioopounulil koaghpuyuenm kopperayuu.

ba3oBblii ypoBeHb
«IIpo0JieMHO-QPyHKIMOHATbHBIE Pe3yabTaThD)

Pa3znen I. BbInyCKHUK HAY4YHUTCS I11. BbINyCKHUK MOJY4YUT BO3MOKHOCTh
HAYYHMThCH

Hemn JU1s MCTIONIb30BaHUS B Jna pazeumus MoluaeHus, UCNONb308AHUSL 8

OCBOEHMA HIOBCEHEBHOM XKHU3HU U NOBCEOHEBHOU IHCUIHU

npeaMera o0ecrieyeHHs BO3MOKHOCTH u obecneuerusi B03MONCHOCIU YCNEULHO20
YCIIELTHOTO MPOI0JIKEHUS npoooadIceHUs 06pa308anus no
o0pa3oBaHus 1o CNeYUuanbHOCMAM, He CE8A3AHHBIM C
CMELUATBHOCTSM, HE CBA3AHHBIM | NPUKIAOHBIM UCHONb308AHUEM
C TMPUKIIATHBIM HCIIOJIb30BAaHUEM | MAmemMamuKu
MaTeMaTHKU

Inemenmur | OnepupoBath Ha 6a30BOM —  Onepupoeamv®  nousmuamu:  KOHEuHOe

1 .
meopuu YPOBHC INOHATHAMH: MHOIHCECNBO0, oJlemMerm MHOMHCEecmeaa,




MHOIMCECH 8 KOHEYHOE MHOXECTBO, HOOMHONCECMEBO, nepeceuerue u
u 9JIEMEHT MHOYKECTBA, 00veOuHeHue  MHOJHCECMS, yucnosvle
Mamemamuy MO IMHOKECTBO, MHOJICECM8A HA KOOPOUHAMHOU NPAMOL,
ecKoil nepeceueHue u ompesox, unmepaar, noNYyUHmMepeal,
J102UKU 00BeIMHEHNE MHOKECTB, APOMENCYMOK € GbIKOIOMOU  MOUKOL,
YHCIIOBBIC MHOKECTBA Ha epaguyeckoe npeocmasgieHue MHOMCECME
KOOPJMHATHOM MPSMOHA, Ha KOOPOUHAMHOU NIOCKOCIU,
OTPE30K, HHTEPBAI; — onepupogamv NOHAMUAMU. YMBEPHCOeHUe,
onepupoBaTh Ha 6a30BOM ompuyanue ymeepicoeHus, UCMUHHbIE U
YPOBHE TIOHSITUSIMH: JIOJICHbLE ymeepacoenus, npuyUna,
YTBEpKJICHUE, OTPULIAHUE creocmeue,  YACMHBIL  CAy4al — obujeco
YTBEPXKICHUS, ICTUHHBIC ymeepocoenus, KOHmpnpumep,
W JIOKHBIC YTBCPKIACHUSA, | — nposepsamb NPUHAONEHCHOCb  dlleMeHmdA
Inpru4durHa, CJICACTBUC, MHOIHCECMBY,
YACTHBI CITy4ail 00IIEro | —  yaxooumes nepeceuenue u obveduHenue
YTBCPIKICHHA, MHOJICECE, 8 MOM YUCTE NPEeOCMABNEeHHbIX
KOHTPIIPUMED, epaguvecku Ha YUCI080U NPAMOU U HA
HaxoJuTk NCPCCCICHUE 1 KOOPOUHAMHOU NJIOCKOCMU
00BeIMHEHNE IBYX —  npoeooumsb OOKA3AMENbHbLE PACCYHCOCHUS.
MHOKECTB, ons 060cHOBaHUSA UCTUHHOCIU
MIPEJICTAaBICHHBIX ymeepoicoenuil.
rpadu9IecKy Ha YUCIOBOU
TPAMOH; 5 B noecednesnoll sxcusnu u npu usyuenuu opyaux
CTPOMTB HA HMCIOBOH npedmemos:
TIpAMOH IOAMHOXKECTBO —  UCNONB308AMb YUCTOBblE MHONCECMBA HA
HCIOBOTO MHOXCCTBA, KOOPOUHAMHOTL npAMOIl u Ha
38/IaHHOC TIPOCTCHIIHMH KOOPOUHAMHOU NIOCKOCHU Osl ONUCAHUS
yCTIOBUAMM, DeanbHbIX NPOYEccos U s61eHUl,
pacliosHABATE JIOMHBIC —  Npo8oOUMb 00KA3AMENbHbIE PACCYHCOCHUS
YTBEPIK/ICHN, OLHOKH B 8 Ccumyayusix NOBCEOHEHOU JHCUZHU, NpU
PacCyKICHIIX, B peuteHuu 3a0ay u3z opy2ux npeomemos
TOM YHCJIE C
UCIIOJIb30BaHUEM
KOHTPIPUMEPOB.
B nosceonesnoti srcusnu u
npu uzyueHuu Opyaux
npeomemos:
— HCIOJIb30BaTh YHCIIOBBIC
MHOECTBA Ha
KOOPAMHATHOM  IpsAMOH
JUIS OTHCAHUSl PealbHBIX
IIPOLIECCOB U SIBJICHUI;
— TPOBOJUTH  JIOTUYECKHE
paccyxaeHus B
CUTYaIUsIX TIOBCEIHEBHOMN
KU3ZHU
Yucna u OnepupoBaTh Ha 6a30BOM Cs00600H0 onepupoeams NOHAMUAMIU.: Yel0e
eviparicenus YPOBHE TIOHSITUSIMH: yucno, 0enumMocms yuces, 00bIKHOBEHHAS

1EJIOE YKMCIIO0, ACTUMOCTD
qrces, 0ObIKHOBEHHAs
Jpo0Ob, TeCATUIHAS

0pobb, decamuunas Opobb, payUoOHAIbHOe
YUC0, NPUOTUINCEHHOE 3HAUEHUe YUCIA,
yacmo, 00715, OMHOUEHUE, NPOYEHM,




Ipo0Ob, parMOHALHOE
YHCII0, TPUOTKEHHOE
3HAUEHUE YUCIIA, YaCTh,
J10J151, OTHOILIEHUE,
MPOIICHT, MOBBIIIICHUE U
NOHW)KEHUE Ha 3a/laHHOE
YHCJIO NPOLIEHTOB,
MaciTao;

oTIepupoBaTh Ha 0230BOM
YPOBHE MOHSITUIMHU:
norapudm guca,
TPUTOHOMETpUUECKas
OKPY>KHOCTb, I'pajlyCHas
Mepa yria, BeJIMYyuHa
yTJIa, 3aJJaHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CUHYC,
KOCHHYC, TAaHT€HC U
KOTaHT€HC yIJIOB,
HMMEIOIIUX MTPOU3BOIBHYIO
BEJINYMHY;

BBITIOJTHATE aprU(METUUECKHE
NEUCTBUS C EJILIMU U
pauroHaIbHBIMU
YUCIIAMH;

BBITIOJIHATH HECIIOKHBIE
npeoOpazoBaHus
YUCJIOBBIX BBIPAKECHU,
COJIepXKaIIUX CTEIICHU
yucel, JM00 KOPHU U3
qucen, 100 Jorapudmbl
YHUCEJT,

CPaBHUBATh PAllMOHAJIbHBIC
YyuciIa MEXIy coO0i;

OLICHUBATh U CPABHUBATh C
panoHaIbHBIMU
YUCJIaMU 3HAYEHUS LIEJIbIX
CTETICHEN YuCell, KOpHEeu
HaTypaJIbHOM CTENEHU U3
yucel, JorapudmMoB
YHUCeN B IPOCTHIX
clyJasx;

n300pakaTh TOUKaMH Ha
YUCJIOBOU NPAMOU LENbIE
U pallMOHAJIbHbIE YHCIIA;

n300pakaTh TOUKaMH Ha
YUCIIOBOU NPAMOU LENbIE
CTETIEHH YHUCEIl, KOPHU
HaTypaJbHOU CTENEHU U3
YHcell, JIOTapu(MbI YUCE
B MPOCTHIX CIyYasix;

nogvluleHue U NOHUMCEHUE HA 3A0aHHOe
YUCIIO NPOYEHMO8, MACUUMAD,

NpUBOOUMb NPUMEPbL YUCeN ¢ 3A0AHHbIMU
ce0UCmeamu 0eUMOCmu,

onepupoeamv NOHAMUAMIU.: 102apupm wucaa,
MPULOHOMEMPUYECKASL OKPYICHOCHD,
PAoUaHHas u epadycHas mepa yaia,
BeNUYUHA Y2Nd, 3A0AHHO20 MOYKOU HA
MPUOHOMEMPUYECKOU OKPYIHCHOCHIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
V208, UMEIOWUX NPOUZBOTLHYIO BETUUUHY),
yycna e u m,

8bLINOIHAMY apughMemuieckue Oeticmeus,
couemas ycmHvle U NUCbMeHHble NPUEeMbl,
npuMeHsis npu HeooxXooUMocmu
8bIYUCTUMENIbHBIE YCMPOUICMEA,

HAXoO0ums 3Ha4eHUsi KOpHs HaAmypaibHOU
cmenenu, cmenenu ¢ payuoHaIbHbIM
nokasamesuem, 102apupma, UCnoib3ys npu
He0OX00UMOCMU BLIYUCTUMENbHbLE
ycmpotcmea;

HONB3068AMbCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYECKUX paAcuemax,

nPOBOOUNDb NO U3BECMHBIM POpMYIaM U
npasuiam npeoobpaso8arus OyKEeHHvIx
8bIPAdICEHULL, BKIIOYAIOWUX CIMeNneHlU,
KOpHU, 102apughmul u
mpu2oHoMempuiecKue QyHKyuu;

HAaxooums 3HAYEeHUs. YUCTOBbIX U OYKBEHHBLX
8bIPAdICEHULL, OCYUWECMBIIAsl He0OX0OUMble
NOOCMAHOBKU U NPe0OPA308aAHUSL,

— uzobpasicamv cxemamuyecku yeoi,
BEUHUHA KOMOPO20 BbIPANCEHA 8 2PAOYCAX
UnU paouanax;

—  UCNONB308aAMb  NPU  peuleHuu  3a0ay
maobnuynble SHAYEHUs

MPUSOHOMEMPULECKUX DYHKYUL Yel08;
—  BLINOJHAMb NepPesod GeIUUUHbL Yeld U3
PAOUAHHOU Mepbl 8 2PAVYCHYIO U 0OPAMHO.

B nosceonesnoii stcuznu u npu uzyueHuu opy2ux
V4eOHbIX NPeOMemos:

BbINOIHAMb 0CUCMBUSL C YUCTIOBLIMU OAHHBIMU
npu pewenuy 3a0a4 npaKmu4ecKo2o
xapaxmepa u 3a0a4 U3 paziuiHblx
obaacmeti 3HAHUL, UCNOIbL3YS NPU
HeobX00UMOCmU CHPABOYHbLE MAMEPUATbL
U 8bIYUCTUMENbHBIE YCMPOUCEA,

OYeHU8amb, CPAGHUBAMb U UCNOIb306AMb NPU
peulenuy npakmu4eckux 3a0ay Yuciosvle
3HAYEHUs PeanbHbIX 6eIUYUH, KOHKDEmHble




BBITIOJIHSATH HECJIOKHbIC
peoOpa3oBaHMS ETBIX U
JPOOHO-PAMOHATBHBIX
OYKBEHHBIX BBIPAKCHHH;

BBIpaXKaTh B IIPOCTEUILINX
Cllydasix U3 paBeHCTBA
OJIHY TIEPEMEHHYIO Uepe3
ApYyTHeE,

BBIYUCIIATH B IIPOCTHIX
Cllydasix 3Ha4CeHUs
YHCIIOBBIX M OYKBEHHBIX
BBIpAXKEHUM,
OCYILIECTBIISIS
HE0OX0IMMBbIE
MOJICTAHOBKH U
npeoOpa3oBaHus;

n300pakaTh CXEeMAaTHUYECKH
yTOJI, BEIMYMHA KOTOPOTO
BEIpa)KeHa B Tpalycax;

OIICHUBATh 3HAKH CHUHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHTeHCa KOHKPETHBIX
yTJIOB.

B nosceonesnoti orcusnu u
npu uzyueHuu opyaux
VUEOHBIX NPEOMEMO8:

BBITIOJTHATH BBIYMCIICHUS TIPH
pelieHny 3a1a4y
MPAKTUYECKOTO
XapaKkTepa;

BBITIOJTHATH TIPAKTHYCCKUE
pacyeTsl ¢
WCITOJIb30BAHUEM TIPH
HE00XOIMMOCTH
CIIPaBOYHBIX MaTEPHAIIOB
U BBIYUCINTEILHBIX
YCTPOWCTB;

COOTHOCHUTH PEaJIbHbBIC
BEJIUYMHLI,
XapaKTePUCTUKHU
00BEKTOB OKPYKAIOIIETO
MHUpa ¢ UX KOHKPETHBIMU
YHCIIOBBIMHM 3HAUYCHUSIMU,

HCIIOJIb30BaTh METOIBI
OKpYTJICHUS,
npUOIIMKEHUS U
MIPUKUIKY TIPU PEIICHUU
MPAKTUYECKUX 33734
MOBCEIHEBHOM JKU3HU

YUCN08blE XAPAKMEPUCMUKU 00bEKMO8
OKpYHCaOuieco Mupa

Ypasnenusn
u

Pemare nuHenHrie
YPaBHEHUS U




Hepaeencme
a

HEPABCHCTBA,
KBaJpaTHbIC YPABHCHUS;

pemaTh JorapupMuIecKue

ypaBHeHus Buja log 4 (bx
+ ¢) = d n npocreiiue
HepaBeHCTBa BUJA log , x
<d,

pelaTh MOKa3aTCIbHBIC

ypaBHeHus, Buja a”*°= d

(rne d MmoxxHO
IPEJICTaBUTh B BUJE
CTEIICHU C OCHOBAHUEM a)
U MIPOCTEMIINE
HepaBeHCTBa BUjAa a* < d
(rne d MoxxHO
MIPE/ICTaBUTh B BUJIE
CTENEHHU C OCHOBAaHUEM

a;.

IIPHUBOJUTH HECKOJIBKO

MIPUMEPOB KOPHEMN
MIPOCTEMIIETO
TPUTOHOMETPUUECKOTO
ypaBHEHUS BUJA: SIh X =
a, cosx=a, tgx=a, ctg
X = a, TOe a — Ta0InIHoe
3Ha4YCHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKOMN

dbyHKIHH.

B noesceownesnoi ocusnu u

npu u3yyeHuu opyeux
npeomemos:

COCTaBJIATh W  pemaTh
YPaBHCHHS M CHUCTEMBbI
YpaBHCHHI NPHU PEIICHUU
HECIIOKHBIX
NPaKTUYECKUX 3314

Dynkuyuu

OnepupoBaTh Ha 6a30BOM

YPOBHE MOHATHSIMH:
3aBHCHUMOCTb BEJINYMH,
(GyHKLUS, apryMEHT U
3Ha4YeHue YyHKIUH,
o0nacTh onpeaeneHus u
MHOYECTBO 3HaUEHUI
¢dbyHKIMH, rpaduk
3aBHCHUMOCTH, I'pauk
GbyHKIMH, HYTU
(GyHKIUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHHe Ha
YHCIIOBOM NPOMEXKYTKE,

Onepupoeamb NOHAMUAMU. 3ABUCUMOCMb

BEeNUYUH, PYHKYUS, apeyMeHm U 3HaAYeHue
@yHKyuU, 0obracms onpeoeneHus u
MHOHCECMB0 3HAUeHUll QYHKYUU, 2pagur
3a6UCUMOCIU, 2PAPUK DYHKYUU, HYIU
@YHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEBA, 803PACMAHUE HA
YUCOB0M NpOMeNCYmKe, YObleanue Ha
YUCIOB80M NPOMEdICYMKe, Haubonvbuiee u
HaumeHbulee 3HaueHue QYHKyuu Ha
YUCIOB80M NPOMEdICYMKE, NePUOOUYECKAsL
@yHKyus, nepuoo, yemnas u Hevemuas

dyHxyuu;




yObIBaHUE HA YHCIOBOM
MIPOMEKYTKE,
HauOoJblIee U
HauMEHbIIIee 3HAYCHNE
(GyHKIMHU HAa YHCIIOBOM
IPOMEXKYTKE,
nepuoanveckas QyHKIus,
HEepUOI;

oTIepupoBaTh Ha 0230BOM

YPOBHE HNOHSTUIMMU:
npsiMasi 1 oopatHas
MIPOMOPIIMOHAIBHOCTD
JUHEWHasl, KBaJpaTU4yHas,
aorapudmuueckas u
MoKasarejabHasi QyHKIINH,
TPUTOHOMETPHUUECKHE

byHKUINH;

pacrno3HaBaTh rpapuKu

3JIEMEHTapHbBIX (DYHKIUI:
psiMOi 1 oOpaTHOM
MIPOTMOPIIMOHANBHOCTH,
JIMHEHHOM,
KBaJPaTHUYHOM,
Jorapu(MHUIECKON U
TOKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPHUUYECKHX

byHKIINIH;

COOTHOCHUTH Tpapuku

AJIeMEHTaPHBIX (YHKITUHN:
npsSMOi 1 0OpaTHOM
MPOTIOPIIMOHAIBHOCTH,
JIMHEHHOM,
KBaJpaTUYHOM,
Jorapu(MHUIECKON U
MoKa3aTeabHON QYHKINMH,
TPUTOHOMETPUICCKUX
¢byHkmii ¢ popmynamu,
KOTOPBHIMU OHU 3aJIaHblI;

HAXOJUTH IO TpaPuKy

npUOIMKEHHO 3HAYCHUS
(YHKIINH B 3aJJaHHBIX
TOYKaXx;

OTpeNeNATh N0 TpapuKy

CBOMcTBa (QYHKIUH
(Hynu, TPOMEXYTKU
3HAKOTOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJBINNE U
HauMEHBIIIHE 3HAYCHUS U
T.IL.);

onepupoeams NOHAMUAMU. NPAMAL U

06pamuas npoOnOPYUOHAILHOCMD,
JIUHelHas, KeaopamuyHas,
Jloeapugmuieckas u noKkasamenbHas
@yHKyuu, mpucoHomempuieckue QYHKYUU,
onpedenamev  3Hauenue  QYHKYuu  no
3HAYEHUI0 apeyMeHma Npu  PazIuyHbIX
cnocobax 3adanus QynKyuu,

cmpoums epaguKy U3yueHHbIX QYHKYULL,

onucvlams no 2paguxy u 6 NPOCMeuuux

caydasx no popmyne nosedeHue u
ce0UCmMea YHKYUl, Haxooums no epaguxy
@dynkyuu HauborvuiUe U HaUMeHbUUE
3HAYEHUsL,

CMpoums dCKU3 epaguxa GyHKyuu,

yooeemeopsoujell npusedeHHOMY HAbopy
V08Ul (MpoMedCymKu
803pacmanus/yovi6anus, 3Ha4eHue
@DYHKYUU 8 30a0aHHOL MOUKe, MOYKU
IKCMPEMYMO8, ACUMNMOMbL, HYIU PYHKYUU
umo.),

peutamv ypaeHeHUAl, npocmeﬁmue cucmemul

VPaeHeHUll, UCNOIb3YsL CBOUCMBA (DYHKYUL
U ux epaguxos.

B noseceonesnotl srcuznu u npu uzyueHuu opyux

VUEeOHbIX NPEOMEMO8:

onpeodenams no epapurkam u UCHOIbI08AMb
0J151 peuteHust NPUKIAOHbIX 3a0ay C8OUCMBA
PEAIbHbLIX  NPOYeccos U 3A8UCUMOCTEL
(Hauborbwue U HAUMEHbUUE 3HAYEHUS],
NPOMENCYMKU 803PACMAHUSL U YObIBAHUS
@yHkyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNMOMbL, NEPUOO
umn.),

UHmMeEpNpemuposams ceoticmeda 8
KOHmMeKCcme KOHKPEMHOU  NpaKkmu4eckoul
cumyayuu,

onpedensmv no epaguxam npocmeviuiue
Xapakmepucmuxu nepuooUYecKux
npoyeccos 6 buoiocuU, IKOHOMUKE, My3bIKe,
paouocesazu u op. (amMnaumyod, nepuoo u




CTPOMTD ICKHU3 Tpaduka
bynxuuny,
YAOBJIETBOPAIOLIEN
MIPUBEACHHOMY HabOPy
yCI0BUH (IIPOMEKYTKH
BO3pacTaHus / yObIBaHMUS,
3HaYeHne QyHKIUHU B
3aJJaHHOM TOYKE, TOUKHU
3KCTPEMYMOB H T.[I.).

B nosceonesnoti sorcuznu u
npu uzyyeHuu opyaux
npeomemos:

OTIPENENATh 1o rpaduxam
CBOMCTBA peabHbIX
MIPOLIECCOB U
3aBHCUMOCTEN
(mambospIINe 1
HaWMEHBIIINE 3HAYCHUS,
MIPOMEXYTKH
BO3pacTaHMs U yObIBaHMUS,
MIPOMEXYTKH
3HAKOIMOCTOSIHCTBA U
T.IL.);

UHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYaIINU

Inemenmol
Mamemamu
uecKkoz2o
ananusa

OmnepupoBath Ha 6a30BOM
YpOBHE NOHSTUSIMHU:
npou3BoIHas GYHKIIUU B
TOUKe, KacaTelabHasl K
rpaduky GyHKIHH,
npou3BoIHAs GYHKIINH;

OTIPEIeIIATh 3HaYCHHE
POU3BOHON (DYHKITMH B
TOYKE 10 H300paKEeHUIO
KacaTeJIbHOM K rpaduky,
MPOBEJIEHHOM B 3TOU
TOYKE;

pelaTh HeCIOKHbIE 3a7a4u
Ha TIPUMEHEHUE CBSI3U
MEXI1y MPOMEKYTKAMU
MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa
(GyHKLIMH, ¢ OTHON
CTOPOHBI, U
MIPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U
HYJSIMU TTPOU3BOTHON
9TON (QYHKIUH — C
JIPYTOu.

Onepuposams NOHAMUAMU: NPOU3BOOHAS
@yHKYUuU 8 MouKe, KAcamenbHas K 2paguxy
GdyHKYUU, NPOU3BOOHASL PYHKYUU,

BLIUUCISAMb NPOUZBOOHYIO OOHOYIEHA,
MHO20YIeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BLIYUCTSIMb  NPOU3BOOHBIE INEMEHMAPHBIX
QyHKyull U ux KomOUHayuil, UCNONL3YS
CNPAasoUHble MAMEPUATLL,

— uccredogamsv 8 NPOCMEUWUX — CAyHdAsX
@yHKYuU HA MOHOMOHHOCHb, HAXOOUMb
Hauborbwue U HAUMEHbUWUE 3HAYEeHUs]
@yHKYuULl, cmpoums 2paguKu MHO2OUIEHO8
U NpOCMetuUx payuoHaIbHbIX QYHKYUL ¢
UCNONb308AHUEM annapama
MAMeMamuyecKoeo aHauu3a.

B nosceonesnoi sicuznu u npu uzyueHuu opyeux
VueOHbIX NPeOMemos:

peuiamsb NPpUKIaAOHble 3a0ayu U3 buoIo2ul,
QusuKU, XUMULU, IKOHOMUKU U OPY2UX
npeoMemos, cA3aHHble C UCCIe008aAHUEM
XApaKmepucmux peaibHvlx Npoyeccos,
HAXoMcOeHUuemM HauboIbuux U HAUMEHbULUX
3HAYeHUU, CKOPOCMU U YCKOPEHUsL U M.1N.;




B noeceounesnoii scuznu u

npu uzydeHuu Opyaux
npeomemos:

MOJIB3YACH TpaduKamMH,

CpaBHMBAaTh CKOPOCTHU
BO3pacTanus (pocra,
HOBBILICHUS, YBEJIIMUECHUS
Y T.I1.) WK CKOPOCTH
yObIBaHMsI (MaIeHUs,
CHWD)KEHMUSI, yMEHbILICHUS
Y T.I1.) BEJINYKH B
peayIbHBIX Ipolieccax;

COOTHOCHTH Tpauku

peaJIbHBIX MTPOLIECCOB U
3aBUCHMOCTEHN C UX
OTIMCAHUSMH,
BKJIIOYAIOIIUMU
XapaKTePUCTUKHU
CKOPOCTH U3MEHEHHUS
(ObICTpBIi pocT, TIIaBHOE
MOHM)KEHHUE U T.11.);

WCII0JIb30BaTh rpapuku

peabHBIX MPOIECCOB IS
peIIeHNs HECIIOKHBIX
MPUKIIAJHBIX 33/1a4, B TOM
qHCIIe ONpeAeIsis 1Mo
rpaduKy CKOPOCTh X0Ja
mporecca

uUHmepnpemupoeambsv nojly4eHHbvle

pe3yiomamsl

Cmamucmu
Ka u meopus
6éeposamuoc
meit, 102UKa
u
KomoOunamo
puKa

OnepupoBaTh Ha 6a30BOM

YpOBHE OCHOBHBIMU
onucaTeIbHbIMU
XapaKTepUCTUKaAMU
YHICIIOBOro Habopa:
cpenHee
apudmeruyeckoe,
MearaHa, HauoboJblee u
HauMEHbIIIee 3HAYCHUS;

OIICPHUPOBATH HA 0a30BOM

YPOBHE MOHSTUSAMHU:
4acToTa U BEPOSITHOCTh
COOBITHS, CydalHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMHU
COOBITHSIMH,

BBIUUCIIATH BEPOSTHOCTH
COOBITMHI  HAa  OCHOBE
[OJICYETa YUCIa HCXO0B.

B nosceounesnotl s'cuznu u

npu uzyueHuu Opyeux
npeomemos:

Hmemv npeocmagnenue 0 OUCKpemHwbIX U
HEeNpepvleHbIX  CAVYAUHbIX — BETUYUHAX U

pacnpeoeneHusx, o) He3a68UCUMOCTU
CAVUAUHBIX BeTUYUH,
umemsw npeocmasieHue o)

Mamemamuyeckom OHCUOaHUU U OUCnepcuu
CYYAUHbIX BETUYUH,

umems npeocmaegienue O HOPMAILHOM
pacnpedeieHuu U NpumMepax HOPMAaiIbHO
pacnpeoesieHHbIX CLYYAUHbIX 8eIUYUH,

nOHUMAMmbsb Cynib 3AdKOHA bonbuUx yucen u

8b100POUHO20 MEeMOOa UBMEPEHUS.
8eposmHocmet,

umems npedcmagierue 00 YCilo8HOU

eepoimuocmu u o NOAHOU eepoAamHocnu,
NPUMEHANTb UX 6 peULeHUU 3610&11{,'

umenio npedcmaeﬂeHue O BAJNCHBLIX YACNIHbIX

sudax pacnpedeneHull u NPUMEHsIMb UX 8
peutenuu 3a0a4;

umemsv npeocmasieHue 0  KOpperyuu
CYYAUHbBIX GEIUYUH, O TUHEUHOU pe2pecCull.

B nosceonesnoii srcuznu u npu uzyueHuu opy2ux

npeomemos.




OILICHWBATh M CPABHHUBATH B
MPOCTHIX CIIydasix
BEPOSITHOCTH COOBITUH B
pEaNbHOM KU3HH;

YHUTaTh, COTIOCTABIIATH,
CpaBHUBATh,
UHTEPIPETHPOBATH B
IPOCTBIX CITydasiX
peanbHbIC TaHHbBIE,
IPECTaBJICHHBIC B BUJIC
TabIUL, AUarpaMM,
rpadukoB

BLIYUCTIAMb ULU OYEHUBAMb 8EPOSMHOCTU
CcOObLIMULL 8 PEATIbHOU HCUHU

8b10Upamv nooxoosawue Memoowl
npeocmasienus u 00pabomxku OAHHLIX,
yMemb peuiamv HeClO0NHCHble 3a0ayul Ha
npuUMeHeHue 3aKoHa OONbWUX uucel 8
coyuonouu, cmpaxoganuul,
30pasooxXpaneHul, obecneuenuu
bezonacHocmu HaceleHus: 8 Ype3BblUalHbIX
cumyayusx

Texcmoeuie
3a0a4u

PemmaTte HeclioKHBIE
TEKCTOBBIE 3a/1aUU
pa3HbIX TUIIOB;

— AaHaJIu3upoBaThb YCIOBHC

3a7a4H, npu
HEOOXOIUMOCTH CTPOHUTH
JUIST ee perreHus
MaTeMaTHIECKYIO
MO/JIETIB;

— IOHHMATh
HCIIOJIB30BATh JUTST
pelICHUS 3a7a49u
nHpopMaIio,

MPEACTABICHHYIO B BHJIC
TEKCTOBOM M CUMBOJIbHOM

Ta0IuII,
rpadguKoB,

3alHCH, CXEM,
arpamw,
PHUCYHKOB;

— JIeHCcTBOBATh o

ITOPUTMY,
coJiepKalemMycs
yCIIOBUU 3aJIauu;

— HCIOJb30BaTh

JIOTUYCCKUC PACCYKICHUA

IIpH PpCIICHHUH 3a/1a4u;

— paboTaTh ¢ N30BLITOYHBIMHU
YCJIOBHSIMH, BBIOMpas W3

BCei nHpopMaIuH,
JlaHHBIe,  HEOOXOJUMbIe
JUISL pEILICHUS 3a/14H;

—  OCYILECTBJIATh
HECIJIOKHBIN nepedop
BO3MOXXHBIX  pEIICHHUH,
BbIOMpast u3 HUX
ONITHMAJIbHO® 1o
KPHTEPUSIM,
c(OpMYIHPOBAHHBIM
YCIIOBHH;

—  AHAJIM3HPOBAThH

UHTEPIPETUPOBATh

Pewams 3a0auu pasznvix munos, 6 mom
yucne 3a0a4u NOBLIUEHHOU MPYOHOCU,
8b10UPaAMb ONMUMATLHBIL MEMOO peuleHus

3a0auu, paccmampusast PaziuyHble
MemoOobl;
cmpoums  MoOelb  peuleHus — 3a0avl,

npo8oOUMb 00KA3AMENbHbIE PACCYHCOCHUS,
pewams 3a0a4u, mpebdyrowue nepebopa

8apuUAanHmMos, NpPosepKu YClosuil, 6vl60pa
ONMUMATBLHO2O0 pe3ylIbmama;
aHanu3uposams U - UHMEPNPemuposams

pe3yibmamsl 8 KOHMeKce YCl08us 3a0adu,
8bIOUpams peulerus, He Npomueopedaujue
KOHMEKCMY,

nepegooums  nNpu  peuwleHuu  3a0avu
uHgopmayuro uz 00HoU hopmsl 8 Opyeyio,
UCNONB3YSL NpU  HEe0OXO0OUMOCMU  CXeMbl,
mabauysl, epagpuxu, ouazpammol;

B noseceonesHotl srcuznu u npu usyueHuu opyux

npeomemos:
pewams npakmuyeckue 3a0ayu u 3a0a4u u3
opyaux npeomemos




IOJIYYCHHBIC PCUICHUA B

KOHTEKCTE yCIIOBUS
3aJ1auy, BBIOMpATH
peuienus, HE
MPOTHUBOpEYAIINe
KOHTEKCTY;

pemiaTh 3a/1la4i Ha pacyeT
CTOMMOCTH MOKYIIOK,
YCIIyT, TIO€3/I0K U T.IL.;

peniaTh HEeCJIOXKHBIE 3a1a4H,
CBSI3aHHBIE C JIOJICBBIM
y4acTHEM BO BJIAJICHUU
(bupmoii, IpeanpusaTueM,
HEJBUKHUMOCTBIO;

pemiaTh 3a/1a4u Ha MPOCThIE
MIPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) U HA
BBIYHCIICHUE CIIOKHBIX
MIPOIICHTOR B Pa3INIHBIX
cXeMax BKJIAJIOB,
KpPEAUTOB U UTIOTEK;

penraTh MPaKTHICCKHE
3a/1a4u, TpeoOyromme
WCIIOJIb30BaHUS
OTpULATENIbHBIX YHCEI:
Ha ompezeneHue
TEMIEpaTyphbl, Ha
oTIpe/ieNieHUe TIOJI0KEHUS
Ha BPEMEHHOU ocH (110
HAIlIeH 3pbI U 1OCIIE), Ha
JIBUKEHHE JIEHEKHBIX
CPEICTB
(mpuxon/pacxo), Ha
oTmpesesieHue
TITyOUHBI/BBICOTHI U T.I1.;

UCIOJIb30BaTh OHSTHE
Maciurada s
HAXO0X/ICHUS PacCTOSHUMN
U JJTUH Ha KapTax,
IUIaHaX MECTHOCTH,
TUTaHaX TIOMEIICHHIH,
BBIKpOWKax, Mpu padoTte
Ha KOMIIBIOTEPE U T.I1.

B noeceonesnoti scuznu u
npu uzyyeHuu opyeux

npeomemos:

— pemaTth HECIIOJKHBIE
MpaKTUYeCKHe  3ajauu,
BO3HUKAIOIINE B

CUTyalludXxX IMOBCEIHEBHOM
KHN3HH




Hcmopusa — OnuceiBath  oTAeNbHBIE | — [Ipedcmasiamo 6K1A0 8b10aIOUUXCS
Mamemamux BBIJAIOIHECS MAmemMamuKos 6 pazeumue Mamemamuku u
u pe3yJbTaThl, NOJyYEHHbIE UHBIX HAYYHBIX 0Onacmel;
B xoJie Pa3sBUTHSL | NOHUMAMb PONb MAMEMAMUKU 6 PA3EUMUU
MaTE€MaTHKHU KaK HayKH; Poccuu
— 3HaTh MIPUMEPBI
MaTEeMaTHYECKUX
OTKPBITHI U UX aBTOPOB B
CBS3U C OTEYECTBEHHOU U
BCEMHUPHOM UCTOPHUEH;
MIOHUMATh POJIb MaTEMaTUKU
B pa3Butuu Poccun
Memoowv — Ilpumensats  u3BecTHble | — Hcnoavzosamo OCHOBHbIE Memooul
mamemamuk METO/bl TpPH PEIIEeHUuU ookazamenbcmaa, npoeooums
u CTaHJIapPTHBIX 00KA3amenbCcmeo u BbINOIHAMb
MaTeMaTHYeCKUX 3aa4; onpoeepoicerue;
— 3ameyarhb U | — HNPpUMEHAMb OCHOBHbIE MEmMOObl pPEeUeHUs]
XapaKTepU30BaTh MamemMamuyecKux 3a0ay;
MaTeMaTH4eCKHe — Ha ocHose MamemamuyecKux
3aKOHOMEPHOCTH B 3aKOHOMepHOCmell 8 npupooe
OKpYy>Karomen xapakmepuzoeamau Kpacomy u
JENUCTBUTENILHOCTH, co8epulencmeo  OKpydlcaioujeco  mupa  u
— TIPUBOJUTH MIPUMEPHI npousseoeHull UCKyccmeda,
MaTeMaTUYECKUX —  npumenAmb npocmeuuiue NPoSPaAMMHbIE
3aKOHOMEPHOCTEN B cpeocmea u 9NEeKMPOHHO-
IpUpoJe, B TOM 4YHCIE KOMMYHUKAYUOHHDbLE cucmemul npu
XapaKTepU3YIOIIUX peweHuu Mamemamu4ecKux 3a0ay
KpacoTy U COBEPIIEHCTBO
OKpYXXAloILlEro Mupa H
IIPOM3BEJCHUIN UCKYCCTBA
Y4eOHO-TeMaTHYeCKHUH I1aH
10 kiacc
KonnuectBo yacos
Ne
paszzaena HaumeHnoBaHue pa3zienoB U TeM
/ TeMbl Beero
Auredpa
1 Yucnosble QyHKIMU 9
2 Tpuronomerpudeckue GyHKIUU 22
3 TpuroHomeTpudecKue ypaBHEeHUs 10
4 [IpeobpazoBaHre TPUTOHOMETPHUUECKUX 14
BBIpaXKCHUMN
5 [IpownsBoaHas 20
6 OneMeHThl KOMOMHATOPUKH, CTaTUCTHKH U 10
TEOPUHN BEPOSATHOCTEN




Bceero 85
TemaTuueckoe mianuposanue 10 kiaacc

Ne TMma ypoxka Koi-Bo IIpumeyanue
4acoB
YuciioBble pyHKIUH 9
1 Omnpenenenne YnuciIoBoi GyHKIUU 1
2 CriocoObI 3a1aHUS YUCTIOBBIX (DYHKIUN 1
3 Bxoanas koHTpOJIbHASI paboTa 1
4 [IpeoGpa3oBanust rpa@uKoB GyHKINN 1
5 CaoiicTBa (hyHKIIUH: MOHOTOHHOCTH, OTPAaHUYEHHOCTh, | 1
HauOoJbIlIee U HAaMEHbIIee 3HAaUCHHE
6 CpoiicTBa (hyHKIIMIA: YeTHOCTh U HEUETHOCTh pyHKIMH | 1
7 CpoiicTBa (DyHKIMIA: TEPUOIUYHOCTD 1
8 OO6paTHas ¢pyHKIMS, CBONCTBA OOpAaTHBIX QYHKIUI 1
9 [IpoBepounas padota 1
Tpuronomerpuuyeckue GyHKIun 22
10 Beenenue 1
11 [ToHsiTHE YNCTOBOM OKPY>KHOCTH 1
12 JlmuHa yrv 4rciIoBOM OKPYKHOCTH 1
13 YucnoBasi OKpYKHOCTh HA KOOPJAMHATHOM MJIOCKOCTH 2
14 [ToaroroBka K KOHTPOJILHOM paboTe 1
15 KonTpomnsnas padorta Nel 1
16 Onpenenenne cuHyca ¥ KOCUHYcCa 4ncia 1
17 Pemienne npocreimmx ypaBHEeHUH BUJa: sin X=a, COs 1
Xx=a
18 Omnpenenenne TaHTeHCa U KOTAHI€HCa YUCIIa 1
19 Tpuronomerpuyeckre GyHKIUU YUCIOBOTO aprymenra | 1
20 Tpuronomerpuyeckre GyHKIUU YTIOBOTO apryMeHTa 1
21 DopMyIIbl IPUBEIEHUS 1
22 [ToaroToBka K KOHTPOJBHOM paboTe 1
23 KonTtponpHast padota Ne2 1




24 OyHKIMA y=sinX, €€ CBOICTBa U rpaduk 1
25 OyHKIMSA y=COsX, €€ CBOICTBa U Irpaduk 1
26 [Moctpoenue rpaduka pynkiuii y=mf(x), y=f(kx) 1
27 OyHKIMS y=tgX, e€ CBOWCcTBa U rpaduk 1
28 OyHKIMA y=CctgxX, e€ CBOWCTBA U TpaduK 1
29 [loaroroBka K KOHTPOJIBLHOW paboTe 1
30 KontponbHas padoTa 1
Tpuronomerpuyeckne ypaBHeHHUs 10
31 [TepBbie mpeACTaBICHHS O PEIICHUN 1
TPUTOHOMETPUUECKUX YPABHEHUM
32 Apxkkocunyc. Pemienne ypaBHeHus cos t=a 1
33 Apxcunyc. Perenue ypaBHeHus sin t=a 1
34 Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI 1
35 ApKTaHTeHC, apKKOTaHreHe. Pelienue ypaBHEeHH 1
tgx=a, ctgx=a
36 [Ipocreiiirie TPUrOHOMETPUUECKUE YPABHEHUS 1
37 JIBa OCHOBHBIX METO/Ia PELICHUSI TPUTOHOMETPUYECKUX | |
YpaBHEHUH
38 [ToaroroBka K KOHTPOJILHOM paboTe 1
39 KoutponsHas padorta 1
IIpeoOpa3oBaHusi TPUTOHOMETPHUYECKUX BbIpakeHuii | 14
41 CuHHYC 1 KOCHHYC CyMMBI apT'yMEHTOB 1
42 CuHHYC 1 KOCHHYC Pa3HOCTH apryMEHTOB 1
43 CuHHYC 1 KOCHHYC CyMMBI U Pa3HOCTH apIyMEHTOB 1
44 TaHreHc CyMMBI U pa3HOCTH ApIyMEHTOB 1
45 [Ipeobpa3oBaHuss TPUTOHOMETPUUECKUX BbIPAKEHU I 2
46 DopMyIbl JBOMHOTO apryMeHTa 1
47 @opMyIIbl TIOHUKEHUS CTENIEHU 1
48 CymMa ¥ pa3HOCTb CHHYCOB 1
49 CymMa 1 pa3HOCTb KOCHHYCOB 1
50 [ToaroroBka Kk KOHTPOJILHOU paboTe 1




51 KonTtponsHas padora Ne5 1
52 [IpeoOpazoBanus IPOU3BEACHUI TPUTOHOMETpUUYECKUX | |
(GyHKIUH B CyMMBI
53 [IpeobpazoBanus BeipakeHH Asinx+Bcosx k Buy 1
Csin(x+t)
IIpousBoanasn 20
54 UucnoBbie MOCIEI0BATEILHOCTH M UX CBOMCTBA 1
55 [Ipenen ynuciaoBoit mocaea0BaTEILHOCTH 1
56 Cymma OecKOHEHYHON TeOMETPUYECKON MPOrpeccun 1
57 [Ipenen Gpynkmm Ha 6ECKOHEYHOCTH 1
58 [Ipenen Gyakmuu B Touke 1
59 [Ipupamenue aprymenra. [Ipupamenue GyHkun 1
60 Onpenenenne npou3BoIHON. MeXaHUYeCKu U 1
T€OMETPUYECKHUI CMBICIT TPOU3BOJHOU
61 dopmyibl auddhepeHTupOBaHNUS. 1
62 [IpaBuna quddepeHnmpoBanus 1
63 JuddepenuinpoBanne CI0KHBIX QyHKITHI 1
64 KonTtponsHas padorta Ne6 1
65 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1
66 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD 1
67 Touku 3KcTpemMyMa (PyHKITUU U UX OTHICKAHUE 1
68 [TocTpoenue rpadukoB QyHKIUI 2
69 Kountponsnas pabora No7 1
70 OTpickaHMe HauOOJIBIIETO U HAMMEHBIIIEr0 3HAYCHUI 1
HEeMpephIBHON (DYHKIIMHN HA TPOMEKYTKE
71 3amaun Ha OTBHICKAHKWE HAUOOJBIINX U HAUMEHBIITHUX 1
3HAYEHUH BEIUYUH
72 KonTponsHas pabora 1
DJieMeHTbl KOMOMHATOPHKM, cTaTucTMKH U | 10
TEOPUH BEPOATHOCTEH
73 Craructuueckas 00pabOTKa JaHHBIX 2
74 [Ipocrenme BEpOATHOCTHBIE 3a4a4U 3




75

Coueranus u pa3meleHus

76 [ToaroroBka K KOHTPOJILHOW paboTe
77 KontponsHas pabora
78 Pe3seps
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IlosicHuTeNbHAS 3aIUCKA

Pabouas mporpamma mo anredpe W HadajuoMm aHanm3a Jis 11 kiacca cocTaBieHa Ha OCHOBE
(benepasbHOro KOMIIOHEHTA TOCYAaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTA, YUEOHOTO IJIaHa,
rOJIOBOT0 KaneHaapHoro yueonoro rpaduka MOY Bbarakanckas COLLL, npuMepHO# porpaMMel
OCHOBHOTO 00111ero 00pa3oBaHus N0 NpeAMETY «Aredpa» ¢ yueToM aBTOPCKO porpaMmbl A.T.
MopakoBuya (Anredpa. — M.: Muemo3suHa, 2011 r.).

Pabouas mporpamma paccuuTtaHa Ha 85 4yacoB anreOpbl M Hadan aHaiusa Bl1 kiacce. B
y4eOHOM IUTaHe JUIS H3Y4eHUs alnreOpbl OTBOIUTCA 2,5 yacoB B Henenmo. Ha KOHTpoJIbHbIE pabOoThI
OTBOJUTCS 8 4aCOB.

ABTOpckas pabouasi mporpamma paccuuTana Ha 34 Henmenu. JlanHas pabodasi mporpamma
paccuntana Ha 34 Hemenb, YTO COOTBETCTBYET T'OJIOBOMY KaJCHIApHOMY TpaduKy ydeOHOTO
3aBEJICHUSI.

Conepxanne pabodeld MporpaMMbl HANpaBICHO HA OCBOCHHE YYallMMHUCS 3HAHHH,
YMEHU U HaBBIKOB Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET 00pa3oBaTeabHOM mporpaMmme MOY
barakanckas COILl. Ona BkitouaeT B ce0si BCce TeMbl, IPEIyCMOTPEHHbIE (heaepanibHbIM
KOMIIOHEHTOM  TOCYapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa OCHOBHOTO  OOIIETro
00pa3zoBaHus MO aNredpe 1 aBTOPCKOU MPOrpaMMoON yd4eOHOTO Kypca Il 00yIeHUsT MAaTeMaTHKH
A.I'. MopaxoBuya.

[IpeoOnanatomumu  GopMaMu TEKYIIETO KOHTPOJS BBICTYMAIOT MHUCHMEHHBIH OIpoC
(camocTosITeNTbHBIE U KOHTPOJIbHBIE pabOThI) M YCTHBIN (coOece1oBaHUE).

N3ydyeHnne maTemMaTHKu B cCTaplied IIKojie Ha 0a30BOM  ypOBHE HaIlpaBlIe€HO Ha
JOCTIKEHHUE CIICTYIOIIHX TIeTIeH:

*  (opMupoBaHHE NpPEACTaBICHUN 00 MIESIX U METOAAX MAaTEMATUKU; O MaTeMaTHKe Kak
YHHUBEPCAIIbHOM SI3bIKE HayKH, CPEICTBE MOJICIIMPOBAHUS SIBICHUH U POLIECCOB;

* OBJIAJECHHE YCTHBIM M IHCBMEHHBIM MAaTE€MaTUYECKUM S3BIKOM, MaTEeMAaTH4YECKUMHU
3HAaHUSMU U YMEHHUSIMH, HEOOXOOUMBIMHM AJISl M3YYEHMsI IIKOJBHBIX €CTECTBEHHO-HAy4HBIX
IUCUUIUIMH, s NPOAOJDKEHHs 00pa30BaHUS M OCBOEHHUS M30paHHOW CHELMANIbHOCTH Ha
COBPEMEHHOM YPOBHE;

*  DPa3BUTHE JIOTUYECKOTO MBIIUICHHS, aITOPUTMHUUYECKON KyJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpPaXXEHHUs, pa3BUTHE MATEMATUYECKOTO MBIIIJIEHUS M HHTYMLIUH, TBOPYECKHX CIIOCOOHOCTEH
Ha YpOBHE, HEOOXOAMMOM JUId HpPOAOJDKEHHMs OOpa3oBaHUS M U CAMOCTOSITENIbHOM
JeATeNbHOCTH B 00JAacTH MaTeMaTHKH M €€ NPWIOKEeHUH B Oyaymed mnpodeccuoHalbHON
NeATelbHOCTH;

*  BOCIMTaHHUE CPEICTBAMHM MATEMAaTHKHM KYJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HCTOpUEH
pa3BUTHS MaTeMaTHKH, 3BOJIFOLIMEI MaTeMaTUYECKUX UAeH, IOHUMaHHe 3HAUUMOCTH MaTeMaTHKH
1151 00IIECTBEHHOTO Mporpecca.

OcHoBHBIC 32124 Y4e0HOI0 Kypca:

e o dopmupoBaHue YCTOMYMBOIO HHTEpeca K IpeaMeTaM  eCTeCTBEHHO-
MaTeMaTH4YeCKOT0 IUKJIIA.

*  PasButue uccienoBaTenbcKOM KyIbTyphl U HaBBIKOB pabOThI 10 caMOOOpPa30BaHHUIO.

Coaepikanue TeM y4eOHOro Kypca

11 KIIACC

Auredpa

Crenenn u kopHu. CTeneHHble QyHKIUA

T[loHsTHE KOPHS n-1i CTENIEHH U3 JeHcTBUTENbHOrO uncia. Dynkiuu y = Vx, ux cpoiictea u
rpa¢uku. ColicTBa KOpHs n-u creneHu. [IpeoOpazoBaHue BbIpaXXEHUM, COepkKAIUX paJuKabL.
O060011eHne MOHATHUS O MoKazaTene crenenu. CreneHHble GYHKIUH, UX CBOMCTBA U rPpaduKu.

IHoxkazareabHas u JorapupmMuyeckas GQyHKUHU

IToxa3zarenbHas QpyHKIMS, ee cBocTBa U rpaduk. [lokazarensHble ypaBHeHus. [loka3arenbHble
HEPaBEHCTBA.



[onsitue norapudma. @yakuus y = logax, ee cBoiicTBa u rpaduk. CBoiicTBa j10rapugmMoB.
Jlorapudmuyeckue ypaBuenus. Jlorapudmuueckue HepaBeHcTBa. [lepexos kK HOBOMY OCHOBaHHIO
norapudma. Jluddepernmupoanne nokazareabHON H JIorapuPMuuecKkoi GpyHKIUH.

IlepBooGpa3Hasi u MHTErpas

[TepBooOpaznas. [IpaBuna oTeicKaHus TIEPBOOOPA3HBIX. TabIuIIa OCHOBHBIX HEOTPEICIICHHBIX

HMHTErPAJIOB.
3ajauy, NPUBOJAALIME K IOHITHUIO OIpENelIeHHOTro uHTerpana. IloHdrue ompeneneHHOro
uaTerpana. @opmyna Herotona — JleiiOHuna. Beraucnenune muomianed IUIOCKUX (GHUTYP €

IIOMOILBIO OIIPEAEIIEHHOTO UHTETpaJIa.
DJIeMeHThI MATEeMaTH4eCKOH CTATUCTHKH, KOMOMHATOPMKHU U TEOPHHU BepPOSITHOCTei
Cratuctuueckass oOpabotrka maHHbIX. [Ipocreiimme BeposTHOCTHBIC 3amaun. CodeTaHus U

pasmemienus. @opmyna 6mHoma Herotona. CiryualiHble COOBITHSI U UX BEPOSTHOCTH.

YpaBHenusi u HepasieBcTBa. CucreMbl ypaBHEHHH 51 HEPABEHCTB

PaBHOCWIIBHOCTD ypaBHeHuH. OOmMe METOJbl pElIeHUs ypaBHEHWIl: 3aMeHa ypaBHEHHS
h(f(x))=h(g(x)) ypaBHEeHUEM f{X)=g(x), pa30xKEHNUE HAa MHOKUTEIIN, BBEJCHNE HOBOU IMTEPEMEHHOM,
(G yHKIMOHATbHO-TpapUUecKuil METO.

Pemienne HepaBeHCTB ¢ OAHOW MEPEMEHHOW. PaBHOCHJIBHOCTH HEPABEHCTB, CUCTEMBI M
COBOKYITHOCTH HEPABEHCTB, MPPAIlMOHAJIbHbIE HEPABEHCTBA, HEPABEHCTBA C MOIYJISIMH.

CucrteMbl ypaBHEHUN. Y paBHEHHS U HEPABEHCTBA C MapaMETPAMH.

O0o01maromee NnOBTOpeHne

TpeGoBaHus K YPOBHIO OATOTOBKH
B pe3ynbpraTe n3yueHus MaTeMaTUuK| Ha 6a30BOM YPOBHE YUEHUK JIOJIKEH:

3HaAMb/NOHUMAM b

e 3HAayCHUWE MATEMAaTUYECKOM HAyKHM Ul PEIICHHUsS 3a7a4, BO3HUKAIOIMIMX B TEOPUU U
MIPAKTHUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh IPUMEHEHUSI MATEMAaTHYECKUX METOJIOB K
aHaJIM3y U MCCIEA0BAHHUIO MTPOLIECCOB U SIBIICHUHN B MPUPOJIE U OOIIECTBE;

e  3HaueHHUE NMPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CaMOi MaTeMaTHKe JU1sl GOpMHUPOBaHUS
W pPa3BUTHS MATeMaTU4YEeCKOM HAayKW; HCTOPUIO pA3BUTHsA MOHATUS 4YHCIA, CO3JaHUS
MaTE€MaTUYECKOr0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTUS F€OMETPHUH;

®  YHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTE€MAaTHYECKHX paCCYXACHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX YEIIOBEUYECKOU IEATENbHOCTH;

®  BEPOSTHOCTHBIN XapakTep pa3In4HbIX IPOLECCOB OKPYKAIOLIET0 MUPA.

Aunreopa

ymembv:

®  BBINOJHATH apumMeTHyecKkue NEHCTBUS, codeTass YCTHbIE M MUCHBMEHHBbIC MPUEMBI,
[IPUMEHEHHUE BBIYHMCIIUTEIbHBIX YCTPOMCTB; HAXOIUTh 3HAUYEHUSI KOPHS HATYpPaJbHOM CTEINEHH,
CTENIEHH C palMOHAJIbHBIM TIOKa3aTeleM, Jorapudma, HCHOJIB3YS NpU HEOOXOAUMOCTH
BBIYMCIIUTENIbHBIE YCTPOWCTBA; IOJIB30BATHCS OLIEHKOM W MPUKUAKOM NOpPU NPAKTUYECKUX
pacuyerax;

® TMPOBOJUTH TO HU3BECTHBHIM ¢opMyIaM M TMpaBuiaM mpeoOpa3oBaHusi OYKBEHHBIX
BBIPKEHUH, BKIIOYAIONINX CTENEHU, PAIUKAIbI, ToTapu(Mbl U TPUTOHOMETpUYECKUE (YHKIINH;

®  BBIYHCIATH 3HAUEHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISISI HEOOXOIUMBbIE

MOJICTAHOBKHU U MpeoOpa3oBaHus;

UCnOb306aMmb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenabHoCmu u
NO6CEOHEBHOIL HCUSHU:

e U MPAKTUYECKUX PAcUYeTOB MO Gopmyrnam, BKIoUYas GOpMYIbl, COJIEpKalIie CTENEHH,
paauKanel, JOrapudMbl U TPUTOHOMETpUYECKUE (DYHKIIUU, UCHONB3YS MPH HEOOXOAMMOCTH
CIpaBOYHbIE MAaTE€pPUANIbl U IPOCTEUIITNE BEIUUCINUTENbHBIE YCTPOMUCTBA.

DyYyHKUUH U TPaPUKU

ymembv:

e ompeneiaTh 3HaueHHWE (PYHKIMU MO 3HAUEHUIO apryMeHTa MpH Pa3iMYHBIX CIOC00ax
3aaHus QYHKIIHH,



®  CTPOUTH rpaduKu U3yYCHHBIX (PYHKIIHI;

®  ONHCHIBATH MO I'pauKy U B IPOCTEHIINX ClIydasx Mo ¢opmyiie2 MOBEICHHE U CBOMCTBA
GbyHKIMH, HAXOAUTH N0 TpaduKy GYHKINK HAMOOJBIINE U HAUMEHBIINE 3HAUCHUS;

® peulath ypaBHEHUs, IPOCTEHIINE CUCTEMbl YPaBHEHUH, NCTIONB3YSl CBOMCTBA (QYHKIIMHA U
uX TpaKoB;

UCNONIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCImu u
NOBCEOHEGHOUl JCU3HU: NIl ONMCAHWS C TOMOIIBIO (DYHKIUH pa3ITUYHBIX 3aBUCUMOCTEMH,
MIpeJICTaBICHUs UX TpadUUeCKU, UHTEPIIPETALIUK IPAPUKOB.

Hayana MmaTteMaTH4eCcKOro aHaJIM3a

ymembw:

®  BBIYUCIATH NPOU3BOJHBIE U TEpBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKUUN, MCIONb3Ys
CIPaBOYHbBIE MaTEepUaIbI;

®  cCIeN0oBaTh B IPOCTEHININX CilydasX (pyHKIMH HAa MOHOTOHHOCTb, HAXOIUTh HAUOOJIbIIINE
U HauMeEHbIIME 3HAueHUs QYHKUUNA, CTPOUTh TpadUKUM MHOTOWIEHOB M MPOCTEHIIMX
paloHaIbHBIX (PYHKINN C UCIIOJIB30BAHUEM allapaTa MaTeMaTH4YEeCKOIO aHAIN3a;

®  BBIYKCIATH B IPOCTEUIINX CAyYasiX IUIOLIAAN C UCIIOJIb30BaHUEM EPBOOOPA3HOM;

UCnOb306amb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenabHoCmu u
NO6CEOHEEHOIL HCUHU:S

e Ui pelleHUs MNPUKIAJAHBIX 3a7ady, B TOM YHCIE COLHUAIbHO-IKOHOMUYECKUX U
¢buznuecknx, Ha HauOOJIbIIINE U HAUMEHbBIIINE 3HAYCHUSI, HA HAXOXKJEHHE CKOPOCTH U YCKOPEHUSI.

YpaBHeHUsI M HEPABEHCTBA

ymembp:

e  pewaTh palMOHaIbHbIE, T0OKA3aTEIbHbIE U JIOTapU(MUUECKUE YPABHEHUS U HEPABEHCTBA,
IIPOCTEUIIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX CUCTEMBI,

®  COCTaBJIATh YPABHEHUS U HEPABCHCTBA IO YCIOBHUIO 33/1a4H;

®  UCNOJb30BATh Ul MPUOJIMKEHHOTO PEIIEHUs] YPAaBHEHUH M HEPaBEHCTB IpaduuecKuit
METOJ;

e  u300paxaTh Ha KOOPJAMHATHOMN TJIIOCKOCTH MHOYECTBA PEIICHUM MPOCTEHIINX YpaBHEHUMA
U UX CUCTEM;

UCnOb306amb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenabHoCmu u
NO6CEOHEBHOIL HCUSHU:

e U IOCTPOEHUS U MCCIEN0BAHUSA IPOCTEUIINX MATEMAaTHIECKUX MOJIEIICH.

jieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUHU BEPOSITHOCTEM

ymembp:

e pewarb IMpocTelne KOMOMHATOpHBIE 3aJayd METOJIOM Iiepebopa, a Takxke ¢
HCIOJIb30BAHUEM U3BECTHBIX (POPMYIT;

®  BBIYUCIATH B NMPOCTEHIINX CIy4asX BEPOATHOCTH COOBITHII Ha OCHOBE MOJACYETa yHucia
HCXOJI0B;

UCnOb306aMmb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYUECKOU O0eAmenbHOCHmU U
NO6CEOHEBHOIL HCUSHU:

e Ul aHAJM3a PEalIbHBIX YHCIOBBIX JAHHBIX, IPEICTaBICHHBIX B BHJE AUarpamm,
rpaduKoB;

e  aHanu3a MHPOPMALMHU CTATHCTUYECKOTO XapaKkTepa.

Y4eOHo-TemaTnyeckui mian 11 kaace



KonmnuectBo yacos

Ne
paznena HaumeHnoBanue paszienos u Tem
/ TeMBI Beero
Auredpa
1 Crenenu u kopHu. CTeneHHble QYHKIUN 15
2 [lokazarenbHble U orapupmMuieckre QyHKIUN 24
3 [TepBooOpa3zHas u UHTETpaI 6
4 DNeMEeHTEl MaTEMaTHYECKOM CTaTUCTHKH, 11
KOMOMHATOPUKHU U TEOPUU BEPOATHOCTH
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBbI ypaBHEHUN U 17
HEPABEHCTB
6 O6o0mmatoriee MOBTOPEHUE 10
Peseps 2
Bcero 85
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