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COOEPXAHUE

«Kypc no matemaTtuke ansa 10 knacca»

1.1. ITosicHuTeNnbHAS 3aMKCKa

1.4. lenu u 3anauu [Iporpammei:
B pe3ynbraTte usyyeHus Kypca obyuvarowmecs AOMKHbI YMEeTb:

2.3. Pabouas mporpamMmma
Peanusauusa nporpammbl o6ecnevynBaeTca negarorm4ecCKUMMm Kagpamm, UMeroLWwmMMm BbicLuee
npodeccuoHanbHoe obpa3oBaHue U OTBeYaLWMMKN KBaNnMPNKaLMOHHbIM TPeOOBAHUAM,
yKa3aHHbIM B KBanupmrKaumoHHbIX cnpaBoYHUKax, U (unu) npodeccmoHanbHbIM CTaHgapTam, B
pamMKax usy4yaemoro umkna. 9
2.5. MaTtepuanbHO-TeXHU4YECKOe 1 NporpaMmmMHoe obecneyeHue peanusauum NnporpaMmmbl 10

[, - NROSIRUS I



1. OBLWAA XAPAKTEPUCTUKA
1.1. MNosicHuTenbHaA 3anucka
HononHutenbHaa  obuweobpasoBatenbHas  obuwlepassuBatowass nporpamma  «Kypc no
matematmke ana 10 knacca» (manee — [lporpamma) paspabotaHa B COOTBETCTBUM C
denepanbHbiM  3akOHOM OT 29.12.2012 Ne 273-0®3 «0O6 o6pasoBaHun B Poccuickon
depepauunmn», lNpukazom MwuHucTepcTBa npocseweHns PO ot 27.07.2022 r. Ne 629 «O6
yTBepxaeHum [lopsgka opraHusaumm M OCyLLecTBreHus obpasoBaTernbHOW AesATEeNbHOCTU Mo
AononHuTenbHbiM  obweobpasoBaTenbHbiM — nporpammam»,  ucemMom  MuHucTepcTBa
obpasoBaHuMs n Haykm PO ot 18.11.2015 Ne 09-3242 «O HanpasneHun MeTogunyeckmx
peKoOMeHJauun No NPOEKTUPOBAHNIO AOMNOMHUTENbHbBIX 00LepasBMBaloLLMX NporpaMmm (BKoyas
pa3HOYPOBHEBLIE)».
N3yyeHne kypca matematukm 10 Knacca, WHTErpupylowero 3HaHua anredbpbl M Hayan
MaTemMaTU4ecKkoro aHanmsa C reoMeTpuen, OoTnnvaeTcs CcBoer (yHOAMEHTaNbHOCTLIO U
CUCTEMHOCTbIO, MOCKOMbKY OHO HarnpasfneHo Ha hopMUMpOBaHME LENOCTHONO MaTemMaTu4ecKoro
MUPOBO33peHUs, rae abcTpakTHble anrebpandeckne MeTogbl M MOLWHbLIA - annapat
MaTeMaTUYeCcKoro aHanusa MPUMEHSIOTCA ANSA pelleHUss CROXHbIX 3ajady U gokasaTenbcTBa
TeopeM, a Takke Ha rnybokoe MOHMMaHWe NPOCTPAHCTBEHHbLIX POPM M NOrMYECKUX CBA3EN B
CTEPEeoMeTpUN, YTO B COBOKYNMHOCTM TOTOBUT Yy4allMXCA K OCO3HaHHOMY Bblbopy
NpodeCcCnoHanbHOro Nyt U YCNeLwHon caade eanHoro rocyqapCTBEHHOMO 3Kk3ameHa.

1.2. HanpaBneHHOCTb: TeXHUYeCcKas

1.3. AKTyanbHOCTb NporpaMmmbl:

AKTyanbHOCTb nporpaMmmbl No matemaTtuke gns 10 knacca obycrnosneHa e€ KIo4eBOn porblo B
dOpMUPOBAHNN COBPEMEHHOIO HAYyYHOrO MUPOBO33PEHUS U PA3BUTUM KPUTUYECKOTO MbILLSIEHUS,
HeobxoanMbIX AN ycnewHon agantaumm B 66ICTPO MEHSAIOLWLEMCS TEXHONOMMYECKOM Mupe. JTOT
KypC, MHTErpupyroLwun anrebpy, Ha4yana aHanu3a n reoMeTputo, 3aknagbliBaeT He NpocTo Habop
(hakToB, a LENIOCTHYI0 CUCTEMY FNOMMYECKUX CBA3eN U abCTpakTHbIX Mogenen, no3BONSAHLLNX
aHanu3upoBaTb M OMUCbIBaTb pearbHble MPOoLecChl B Npupoae, 9KOHOMUKE M coumaribHbIX
Haykax. M3yyeHne matematmyeckoro aHanmsa paeT annapat And NOHMMaHus AMHaMUYECKUX
N3MEHEHUA N MNPOrHO3MPOBaAHMUS, YTO SBMSETCA OCHOBOM ONs1 M3y4YeHUs 60onblUMX OaHHbIX,
MCKYCCTBEHHOIO WMHTENNeKTa U PMHAHCOBOr0O MOAENVMPOBaHWUA, B TO BPeEMS Kak CTepeoMeTpus
pa3BMBaET MNPOCTPAHCTBEHHOE BOOOpaXeHne, HanpsiMyrd BOCTpeboBaHHOE B WHXEHepuw,
apXUTEKType, KOMMbIOTEPHOW rpadmke u ansamHe. Takmm obpas3om, nporpaMmma BbICTynaeT He
Kak abCTpakTHasi AMCUMNIMHA, a Kak (pyHOAaMeHTanbHblM A3blK TOYHbIX HAyK M TEXHOSOrMMn,
obecneuymBaloLMiA CTapLUEKNACCHMKAM BO3MOXHOCTb CAernaTb OCO3HaHHbIA Bblbop 6yayluen
npogeccun n chopmMmpoBaTb YCTOMUYMBBLIE HaBbIKM peLleHUs HecTaHA4apTHbIX 3ajad, KoTopble
BbICOKO LIEHATCS B NMIOOON UHTENNEKTYyanbHOW AesaTEeNbHOCTH.

1.4. Llenu v 3apaum NMporpammeil:

Llenb nporpammsbl:
hopMMpPOBaHME Y YyHaLLMXCA CUCTEMATMYECKUX 3HaHMM B obnactn anrebpbl, reomeTpum u
9NeMEeHTOB TeOpUU BEPOSATHOCTEN M CTaTUCTUKKU, obecneymBalromx ycrnewwHoe OCBOeHne
OCHOBHOW 06pasoBaTenbHOM NporpamMmmbi.

3apayum nporpammbil:

- CVICTeMaTVI3VIpOBaTb 3HaHWNA anre6pb| N N3y4nTb OCHOBbI MaTEMAaTU4ECKOIO
aHanmaa.

- OcBOUTb OCHOBHbIE MOHATUS U METOAbI CTepeOMETPUN.

- Hay‘-II/ITb NMPUMEHATb MaTteMaTu4eCcKum annapart ansga peweHunsa npaktTn4ecknx 3aga-.



PasBuBaTtb nornyeckoe n NPOCTPaHCTBEHHOE MblLUIIEHNE.

1.5. KaTteropusa oOy4yarowmxcsi: K OCBOEHUIO [OMOMHUTENbHOM 00ueobpasoBaTensHOM
obLepasBmBatoLLern nporpammbl gonyckarotcsa yyawmecs 10 knaccos B Bo3pacTe 15-17 ner.

B pe3synbraTte U3y4yeHus Kypca obyuaromecs A0MKHbI 3HaTb:

OnpegeneHns u CBOMCTBA TPUTOHOMETPUYECKUX OYHKUMMN (CUHYC, KOCUHYC,

TaHIeHc, KOTaHreHC).

dopmynbl TPUroHOMETPUN (OCHOBHOE TOXAECTBO, DOPMYIMbl CIIOXEHWUS, ABOMHOrO

aprymeHTa).

MoHATMS Npon3BOgHON PYHKUNKN, €€ TEOMETPUYECKUA N PU3NYECKUIA CMbICHT.
MpaBuna gudpdepeHumnpoBaHnsa n Tabnuuy Npon3BOAHbLIX.

MoHsaTMe nepBoObpa3HON U HeonpeaenéHHOoro nHTerpana.

AKCMOMBI CTEPEOMETPUN N CAEACTBUS U3 HUX.

MoHATUS napannenbHOCTU U NeprneHAMKYNSPHOCTU MPSMbIX U MIIOCKOCTEN B

NpoCTpaHCTBe.

B pe3synbraTte U3y4yeHus Kypca oby4aromecs A0MKHbI yMeTb:

PelwwaTb TpUroHomeTpuyeckme ypaBHEHNA N HEpaBEHCTBA.

CTpouTb rpadnkm TPUrOHOMETPUYECKMUX U CNOXHBIX (PYHKLNA.

HaxoguTb Npon3BogHble PyHKLMIA C NOMOLLBIO NMpasui 1 Tabnuubl.
WcenepoBaTtb (PyHKLMN C MOMOLLbIO NPOU3BOAHOM N CTPOUTL UX rpadouKu.
HaxoguTb nepBoobpasHble U BbIYUCIIATbL NPOCTENLLME UHTErparnsbl.
PelwwaTtb cTepeomeTpuyeckme 3agayun Ha JoKa3aTenbCTBO U BblYMCIIEHNE.

M306pa)KaTb NPOCTpPaHCTBEHHbIE C*)I/Irypbl n npoBoaAnTb OOMNOJIHUTENbHbIE

MOCTPOEHUSI.

1.6. dopma 0Oy4YeHUA U CPOKN OCBOEHMUS:
Mporpamma peanuayeTcs UCKMOYUTENBHO C MPUMEHEHNEM ONCTAHUMNOHHBIX 06pa3oBaTenbHbIX

TEXHOMNOMN 1 3NEKTPOHHOIO 0ByYeHMs1 3a04HON hopMe.
Cpokun ocBOEHUSA NporpaMmbl — 9 MecsiLeB.
JIeKUMOHHbIE 3aHATUA OHNaKrH (BebuHap) — 138 ak. u.
CamocTosiTenbHasa pabota — 142 ak. u.

Wtoroeas atTectaums (tectnposaHune) — 1 ak.u.



Mepunop obyyYeHUA N peXUM 3aHATUN:
3aHAaATNSA NpoBOAATCA 4 pasa B Hedento no 1 akagemMmyeckomy vacy.

1.7. ®opma opraHmMsauum obpasoBaTenbLHON AesATeNbHOCTU: rpynnoBasi.

1.8. [lokyMmeHT, BbiaaBaeMbIn Nocrne 3aBeplueHnsA obyyeHus: ceptudmkar o6 obyyeHuu.



2. COOEPXXAHUE NMPOIrPAMMbDI

Mporpamma BkntoyaeT: 138 ypoKOB U UTOrOBbIN TECT.

lMepeyeHb, TPyooOEMKOCTb, MNOCMeaoBaTenbHOCTb UM pacnpeferneHne  ypokoB, (OOpPMbI
NPOMEXYTOYHOM aTTecTauun crnywartenen onpegensaTcs y4ebHbiM (TeMaTU4eCcKnm) nnaHoM.
CopepxaHne KaXkaoro ypoka BKNHYaeT NEKUNOHHBIN U NpakTUYecKuin matepuarn.

2.1 KaneHpapHbIn y4eOHbIN rpadumk

O6wan yyebHasa Harpy3ska — 292 aHA
1 mecsay |2 mecqay, |3 mecau |4 mecay, |5 mecay, | 6 mecau | 7 mecsau | 8 mecay | 9 mecsu,
N3, CP,ET |N3,CP,ET |13,CP ET |N3,CP ET [N3,CP,ET [N3,CP, ET |N3,CP,ET |N3,CP,ET [N3,CP ETMA
J13 — NneKkunoHHbIe 3aHATUS
CP — camocTtodatenbHas pabota
ET — exxemecsuHoe TecTupoBaHue
MNA — ntorosas atrecrauus
2.2. Y4ebHbIM nnaH
Konu4yecTtBO 4YacoB
Bcero CamocTos dopma
Ne HasBaHue JlekunoHHbI8 TenbHas NpoBepKu
n/n MO, ns 3aHATUA OHIMAUH pa60Ta
Ay (Bupeoypok/Bebum
Hap)
akK.4.
aK.u. aK.u.
o1 -
1. Monynb Net: 161 80 81 TK, ET
«Anrebpa»
2. Mogpysb Ne2: 77 40 41 TK, ET
«leomeTtpusa»
3. Monynb Ne3: 33 18 19 TK, ET
«BeposTHOCTb»
Wrorosas 1 0 1 TecTupoBaHue
aTtrectauus
UTOIo 280 138 142
TK — TekyLnin KOHTPOSb
ET — exxemecsyHoe TecTpoBaHue
2.3. Pabouas nporpamma
Moaynb Ne1: «Anre6pa»
Ypok Ne1: Llenble v paumoHanbHble u4ucna. [HdenctButenbHble 4ducna — OCHOBHbIE




YMCNOBbIE MHOXECTBA N UX CBOWCTBA.

Ypok Ne4: Llenble n pauuoHanbHble uYucna. [encteutenbHble yucna — [loBTopeHue wn
yrnybneHne B YUCOBbIE CUCTEMBI.

Ypok Ne5: ApudmMeTnyeckmii KOpeHb HaTypanbHoW cteneHn — OnpeaeneHune, CBOMCTBaA U
Bbl4MCIIEHNE KOPHEMN.

Ypok Ne9: CteneHb C pauuoHasibHbIM U OeNCTBUTENbHbIMU Nokasatenamn — CteneHun c
OPOOHBIMU U MppaUMOHarbHBIMUK MOKasaTensaMu.

Ypok Ne12: CteneHb C paunoHanbHbIM U AENCTBUTENbHBLIM NoKasatenem — 3akpenseHune
TEMbI CTENEHEN.

Ypok Ne15: CrteneHHass pyHKuus, e€ cBoucTBa U rpacdmk — MN3yyeHne dyHkummn mn eé
rpadomnKoB.

Ypok Ne16: CteneHHasa yHKUMSA, e€ cBoncTBa M rpacdmk — PelueHne 3agay Ha CTENEHHbIE
dyHKUMN.

Ypok Ne19: BsaanmHo obpaTHble pyHKLMM — [MoHATME 0bpaTHON dyHKLMM N €€ NOCTPOEHME.

Ypok Ne22: PaBHOCUIbHble ypaBHEHMSI M HepaBeHCTBa — MeToabl npeobpasoBaHuA
ypaBHEHUN N HEPABEHCTB.

Ypok Ne25:
Ypok Ne28:
Ypok Ne31:
Ypok Ne34:
Ypok Ne37:
Ypok Ne42:
Ypok Ne45:

MppauunoHanbHble ypaBHEHNSA — PelueHne ypaBHEHUI C KOPHAMM.
WppaumnoHanbHble HepaBeHCcTBa — PelleHne HepaBeHCTB C KOPHSAMU.
lMokaszaTtenbHasa yHKUMS, €€ cBONCTBa U rpadouk — N3yyeHne pyHKUnun.
lMokasaTernbHble ypaBHeHNA — MeToabl peLleHns ypaBHEHUN.
[MokasaTernbHble ypaBHeHus — [pakTuka pelueHnsa 3agau.
lMokasaTenbHble HepaBeHCTBa — PelleHne HepaBeHCTB C nokasaTensamu.
[MokasaTternbHble HepaBeHCTBa — 3akpensieHne TeMbI.

Ypok Ne48: Cuctembl nokasaTenbHbIX YpPaBHEHWM M HepaBeHCTB — KomMOGUMHMpOBaHHbLIE

3agauun.

Ypok Ne53:
Ypok Ne54:
Ypok Ne57:
Ypok Ne58:
Ypok Ne6O:
Ypok Ne62:
Ypok NeG3:
Ypok Ne66:
Ypok NeG7:
Ypok Ne68:
Ypok NeG9:
Ypok Ne70:
Ypok Ne71:
Ypok Ne73:
Ypok Ne74:
Ypok Ne75:
Ypok Ne76:
Ypok Ne77:
Ypok Ne79:

lMoHsaTne norapudgpma — OnpeaeneHne n OCHOBHbIE CBOMCTBA.

lMoHaTne norapudpma — NoBTOpeHne 1 3agaydn.

CeowictBa norapmgpmoB — OCHOBHbIE (POPMYIbl U UX MPUMEHEHME.

CeowcTsa norapugpmos — PeleHne 3agau.

[ecatnyHble n HaTypanbHble norapugmel — Ocobble BUAbLI norapngpmos.
[ecsatnyHble n HaTypanbHble norapudmbl — NpMeHeHne B BbIYUCTIEHNSAX.
Jlorapudpmunyeckasn yHKUMS, €€ CBOUCTBA U rpadouk.

Jlorapudpmuyeckue ypaBsHeHna — Metoabl pelueHns.

Jlorapudpmunyeckne ypaBHeHus — lNpakTuka.

JTorapudpmuyeckue ypaBHeHNa — CnoxHble cnyyau.

Jlorapudgpmunyeckne HepaBeHcTBa — PelleHne HepaBeHCTB ¢ fiorapndmamu.
Jlorapudmunyeckne HepaBeHCTBa — 3akpensieHue.

JTorapudpmuyeckne HepaBeHcTBa — KOMOMHMPOBaAHHbIE 3a4a4n.

JTorapudmebl. PeweHne 3agad EIS — lNogrotoBka k ak3ameHy.

JTorapudmebl. Pewenne 3agad EIMS — Pa3bop TMNoBbIX 3agaHni.

[eneHne MHorouneHoB — ANropuTtm geneHuvs n teopema beay.

PelwweHne anrebpanyecknx ypaBHeHU — MeToabl pasnoXeHUst Ha MHOXUTENWN.
Pewenne anrebpanyeckux ypasHeHun — MNMpakTtuka.

Pasnu4yHble cnocobbl pelleHns cMcTemM ypaBHeHU — [logcTaHOBKa, CroXeHue,

rpadonyeckum MeTos.

Ypok Ne80: PelwleHve 3agay ¢ NOMOLLLIO CUCTEM YpaBHEHU — [pyKNaaHble 3agadqn.

Ypok Ne85: PagmnaHHas mepa yrna. [MoBOpOT TOYKM BOKpPYr Havana koopauHat — [Nepesoa
rpagycoB B paguaHsbl.

Ypok Ne86: PaguaHHas wmepa yrna. [1oBOpOT TOYKM BOKPYr Hayana kKoopauHat —
TpuroHomeTpuyeckas OKpY>KHOCTb.

Ypok Ne87: OnpeneneHune cuHyca, KOCMHYCa U TaHreHca yrra. 3Haky TPUroHOMeTpUYeCcKux
dyHKUMN — OCHOBHbIE TPUTOHOMETPUYECKME OYHKLINN.

Ypok Ne88: 3aBuCMMOCTb Mexdy CUHYCOM, KOCMHYCOM W TaHreHCOM OJHOro yrna —



OCHOBHbIE COOTHOLLEHUS.

Ypok Ne89: TpuroHomeTpuyeckune Toxgecrtsa — [lokasaTtenbCTBO TOXAECTB.

Ypok Ne90: TpuroHomeTpuyeckune ToxaecTtea — [pakTuka.

Ypok Ne91: CuHyC, KOCMHYC M TaHreHc yrnoB a M —a — YeTHOCTb M HEYETHOCTb TPWI.
dYHKUMNA.

Ypok Ne92: ®dopmynbl cnoxenusi — BelBog 1 npuMeHeHune.

Ypok Ne93: dopmyrbl cnoxeHns — PelueHne 3agav.

Ypok Ne96: CrHyC, KOCUHYC U TaHreHC ABOMHOrO yrna — ®opmynbl ABOWNHOrO yrna.

Ypok Ne97: CuHyC, KOCUHYC U TaHreHC OBOWHOrOo yrna — [lpuMeHeHne B ypaBHEHUSX.

Ypok Ne98: CuHycC, KOCMHYC M TaHreHC MOMNOBUHHOIO yrna — Popmyrnbl NOMOBUHHOMO
aprymeHTa.

Ypok Ne99: ®dopmynbl npuBeaeHust — YNpoLLeHne BblpaXKeHUN.

Ypok Ne100: ®dopmyrnbl npuBegeHus — lNpakTtuka.

Ypok Ne101: Cymma wn pasHocTb CuHycoB. CymMmMa M pasHOCTb KOCUHYCOB —
lMpeobpasoBaHne CymMM B NPOU3BEAEHUS.

Ypok Ne102: Cymma n pasHocTb cuHycoB. Cymma 1 pa3HOCTb KOCUMHYCOB — PelueHne 3agau.

Ypok Ne104: dyHkuma y=sinx. CeoncTtea n rpaduk — lNoctpoeHne n aHanms.

Ypok Ne105: ®dyHkums y=cosx. CeoncTtea un rpaduk — NoctpoeHne n aHanms.

Ypok Ne106: dyHkumsa y=tgx n y=ctgx. Csonctea n rpadmk— OcobeHHOCTH rpadnKoB.

Ypok Ne108: [MpeobGpasoBaHue rpacdukoB TPUrOHOMETpPUYECKMX YHKUnn — Casuruy,
pPacTSHXKEHNHA, OTPaXKEHUS.

Ypok Ne109: [llpeobGpasoBaHne rpadukoB  TPUFOHOMETPUYECKMX  PYHKUMA  —
KomburHmpoBaHHble npeobpas3oBaHus.

Ypok Ne111: O6paTHble TpUroHOMeTpuyeckne QYyHKUMM — ApPKCUHYC, apKKOCKHYC,
apKTaHreHc.

Ypok Ne112: O6paTtHble TpuroHomeTpudeckne yHkummn — CBOMCTBA U rpadonku.

Ypok Ne113: O6paTHble TpUroHomeTpuyeckme yHKUnn — PelleHne ypaBHEHWI.

Ypok Ne114: PelueHne ypaBHeHUs cos x=a — ObLunn Bug peLLeHni.

Ypok Ne115: PelwieHne ypaBHeHUs cos Xx=a — HacTHble crnyyau.

Ypok Ne117: PelueHne ypaBHeHus Sin x=a — O6Lnin Bug, peLueHunin.

Ypok Ne118: PeweHune ypaBHeHus Sin x=a — YacTHble cny4yaw.

Ypok Ne119: PewweHune ypaBHeHus tg x=a, ctg x = a — MeTogbl peLueHus.

Ypok Ne120: PeweHne ypaBHeHus tg x=a, ctg x = a — [pakTuka.

Ypok Ne122: MeTtofbl pelleHnst TPUroHOMeTpUYeCcKnX ypaBHeHNn — PasnunyHble noaxoabl.

Ypok Ne123: MeTtoabl peweHus TPUroHOMEeTpudeckux ypaBHeHun — OpHOpOAHble
ypaBHEeHuUS.

Ypok Ne124: MeTtoabl pelleHnsa TPUroHOMETPUYECKNX YpaBHEHU — YpaBHEHUS C 3aMeHON
nepemMeHHON.

Ypok Ne125: MeToabl pelieHusi TPUroHOMETPUYECKUX ypaBHEHMN — KOMOGWHMpPOBaHHbIE
MeToAbl.

Ypok Ne126: MeToabl peLleHnss TPUroHoMeTpudeckux HepaBeHCcTB — OCHOBHbIE MPUEMbI.

Ypok Ne127: Metoabl peweHuss TPUTOHOMETPUYECKMX HepaBeHCTB — CnoxHble
HepaBeHCTBa.

Ypok Ne128: TpuroHomeTpus. 3agaHms EM3 — Pa3bop ak3aMeHauMoHHbIX 3a4au.

Ypok Ne129: TpuroHomeTpudeckue ypaBsHeHund. 3aganna ES — Tunosble 3agaun.

Ypok Ne130: TpuroHomeTpuyeckme ypaBHeHuns. 3agaHunsa EMS — MNoBbILWEHHOW CAOXHOCTN.

Ypok Ne 133: Anrebpa: NoBTopeHne.KopeHb HaTypanbHOW CTENEHN

Ypok Ne134: T[losTopeHne. KopeHb HatypanbHou cTeneHn. [lokasaTenbHas W
norapudmuyeckasa pyHkumsa — NogrotoBka K UTOrOBOMY KOHTPOSHO.

Ypok Ne137: [loBtopeHue. TpuroHomeTpuyeckne opmynbl. TpUroOHOMETPUYECKME
ypaBHeHua — Cuctematmsayuns 3HaHuN.

Ypok Ne138: Anrebpa: O6o6uieHne n cuctemaTtudaumss 3HaHuM. UToroBoe nOBTOPEHUE



KIKOYEeBbIX TEM KYypCa anre6pb|.

Moaynb Ne2: «FeomeTpusa»

Ypok Ne2: BeegeHue. Akcuombl ctepeoMeTpum — OCHOBHbIE MOHATUS U aKCUOMBI
NPOCTPaHCTBEHHOW reoMeTpun.

Ypok Ne6: Cnencteums M3 akcmom — Jlormyeckune BbIBOAbI N3 aKCUOM CTEPEOMETPUN.

Ypok Ne7: T[lapannenbHble MpsiMble B NpoCTpaHcTBe. [lapannensHocTb NpsMon W
nyockocTn — Npu3aHakn n ceoncTBa.

Ypok Ne10: BsanmHoe pacnonoxeHue npsiMbiXx B MPOCTpPaHCTBE. Yron Mmexay AByMs
npsiMbiMn — CKpeLumBatoLmecs, napannernbHble U nepecekatrowmecs npavble.

Ypok Ne13: BsanmHoe pacnonoxeHue npsiMbiX B MPOCTpPaHCTBE. Yron Mmexay AByMs
npsamMbiMu — PelleHune 3agau.

Ypok Ne17: [MapannenbHoCTb nnockocten — [lpu3Hakm M cBOUCTBa napasnenbHbIX
NOCKOCTEN.

Ypok Ne20: Tetpaagp v napannenenuneq — OCHOBHble CBONCTBA U 3IEMEHTHI.

Ypok Ne23: Tetpasgp w napannenenvned. CeveHna — [locTpoeHne ceyeHun
MHOrorpaHHuKOB.

Ypok Ne26: [NepneHAnKynapHOCTb NpAMbIX. [epneHankynapHOCTb MPSMOM U NSTIOCKOCTU —
OnpeneneHune n Npu3Haku.

Ypok Ne29: [NepneHanKynapHOCTb NpsAMbIX. [epneHankynapHOCTb MPSIMOM U NSTOCKOCTU —
PeweHwne 3agau.

Ypok Ne32: lNepneHaguKkynsap U HaknoHHbIE. Yron Mmexay npsimon 1 ninocKocTbio — Teopembl
N 3agaun.

Ypok Ne35: Teopema o0 Tp€x nepneHAnKynapax n obpatHas en Teopema — PopmynmpoBKn n
npUMeHeHe.

Ypok Ne38: Pewenue 3agad. [lepneHaukynapHocTb. [lapannenbHoctb. TTM -
KomBurHMpoBaHHbIe 3aa4un.

Ypok Ne39: PeweHue 3apau. lNepnengmkynsapHocTb. NapannensHocTb. TTI — MNpakTuka.

Ypok Ne40: NMNepneHankynsip N HakNoHHble — [loNoNHUTENbHbIE 3a8a4n.

Ypok Ne43: [ByrpaHHbii yron. [lepneHaukynspHoOCTb nnockocten — OnpeneneHve wm
CBOWCTBA.

Ypok Ne46: [1esyrpaHHbIn yron. [NepneHankynsapHOCTb NNOCKocTen — PelleHne 3aaad.

Ypok Ne49: PeweHue 3agad: Yron mexay npsiMbiMu, NPSMOW U NITOCKOCTbIO, NMSTOCKOCTSAMMN
— KomnnekcHble 3agayn.

Ypok Ne50: PeweHue 3agad: Yron mexay npsiMbiMU, NPSMOW U NITOCKOCTbLIO, NMSTIOCKOCTSAMMN
— 3akpenneHwue.

Ypok Ne51: NoHsaTne mHororpaHHuka. Npusma — OnpeneneHuve, Buabl, CBOUCTBA.

Ypok Ne55: Npusma — PelwueHne 3agad.

Ypok Ne59: MNMupamuaa. MNMpasunsHaa nupammaa — CBOMCTBA U SNEMEHTDI.

Ypok Ne61: YceuéHHasa nupammaa — OcobeHHOCTU 1 dhopMynbl.

Ypok Ne64: NMpnama n nupamuaa. PeweHne 3agaqy — KomOGnHnpoBaHHbIe 3agaydn.

Ypok Ne65: Npuama un nupammnga. PeweHuve 3apay — lNpaktuka.

Ypok Ne72: lNMpaBunbHble MHOrorpaHHukM — Bugbl n cBonCTBa (TETpasap, KyO, okTtasap u
Ap.).

Ypok Ne78: [lloHATue BekTOpa B npocTpaHcTBe. CnoxeHue W BblMUTAHWE BEKTOPOB.
YMHOXeHne BekTopa Ha ymcno — OCHOBHbIE onepauuu.

Ypok Ne81: KoopauHatbl BekTopa — [lekapToBa cMcTeMa KOOpAnHAT B MPOCTPaHCTBE.

Ypok Ne82: lNpocTtenwume 3agaydn B KOOpAMHATax — HaxoXaeHwe ONnuHbl, yria mexagy
BEKTOpaMu.

Ypok Ne83: NpocTenwmne 3agadn B koopanHatax — lNpakTtuka.

Ypok Ne84: KomnnaHapHble BEKTOPbI — YCNOBUA KOMMNIIaHAPHOCTM.

Ypok Ne94: PewweHune 3agay no teme «Bektopbl» — KomnnekcHble 3agayn.

Ypok Ne95: NMoHaTne obbema — AkCnombl o6bema, eanHuLbl UI3MEPEHMS.



Ypok Ne103: O6bem npmsmbl — Popmyrnbl 1 3aga4n.

Ypok Ne107: O6bem nupamuabl — PopmMynbl U 3agauun.

Ypok Ne116: O6bem ycedeHHON nupamunibl — BeiBog doopMyrnbl U MPUMEHEHME.

Ypok Ne121: Ob6bembl npmambl 1 nupammapbl. PelweHne 3agad — KoMbuUHMpoOBaHHbIE 3agauun.

Ypok Ne132: [MoBTOpEHME. «MapanneneHOCTb NPAMBbIX n NOCKOCTENY,
«lMepneHamKynsapHOCTb NPSIMbIX W NocKocTen» — IToroBoe noBTOpeHMe.

Ypok Ne135: NosTopeHue. "KoopanHaTsl U BeKTOpbl" — ATOroBoe NoBTOpEHME.

Ypok Ne136: lNMosTopeHune. "Obbembl" — IToroBoe NoBTOpEHME.

Moaynb Ne3: «BepossTHOCTb»

Ypok Ne3: [MpeactaesneHve p[aHHbIX C nomowbo Tabnuy wn  guarpamm. CpepgHee
apudmeTnyeckoe, MeamnaHa, pasmax, gucnepcmsi — OCHOBbI CTAaTUCTUKN.

Ypok Ne8: CniyyaiHble 3KCnepuMeHTbl (ONbiTbl) U CryYalHble CObbITUA. DrnemMeHTapHble
cobbiTns  (ucxoabl). BepoaTHOCTb cnydanmHoro cobbitua — Knaccuyeckoe onpegeneHue
BEPOATHOCTH.

Ypok Ne11: Onepauun Hag cobbiTuaMU: nepeceyeHne, obbegmHeHne, NPOTUBOMOSNOXHbIE
cobbITus. uarpammbl Annepa — Jlornyeckme onepauum B TeOpMM BEPOSTHOCTEN.

Ypok Ne14: ®dopmyna cnoxeHus BEeposaTHOCTEN — BepoATHOCTb CyMMbl COBBITUIA.

Ypok Ne18: YcnoBHasi BepOATHOCTb. YMHOXeHWe BeposTHOCTeW. [lepeBO CcrnyyamHoro
aKcnepnmeHTa — 3aBUCUMbIE N HE3ABUCKMMbIE COBbLITUS.

Ypok Ne21: ®opmyrna nonHom BEPOSATHOCTU — Pa3bop 1 npuMeHeHue.

Ypok Ne24: ®opmyna nonHon BeposiTHOCTU. HezaBucumble cobbiTusa — PelueHne 3agaq.

Ypok Ne27: KombuHaTtopHoe npaBuio yMHOXeHNa — OCHOBbI KOMOUHATOPUKM.

Ypok Ne30: NepecTtaHoBKM 1 hakTopman — PacyeT uncna nepectaHoBOK.

Ypok Ne33: Yncno coyetaHunin — dopmyrnbl 1 3agaqn.

Ypok Ne36: TpeyronbHuk [lackans. @opmyna ©6umHoma HbiotoHa — CBA3b €
KOMOMHaTOPUKOMN.

Ypok Ned41: HesaBucumble wucnbiTaHus. Cepust He3aBUCUMbIX WUCNbITaHUKW — Cxema
BepHynnu.

Ypok Ned4: PacnpepeneHue BepodTHocTen. [uarpamma pacnpegeneHvmss — OUcKpeTHble
cny4YyanHble BEMUYUHBbI.

Ypok Ne47: Cymma n npousseaeHue criydamHblx BenmynH — MatemaTtuyeckoe oxuaaHue m
ancnepcus.

Ypok Ne52: Cymma n npoussegeHue criydamHbix BennymH — lNpaktuka.

Ypok Ne56: Cepusa HezaBUCUMbIX UcnbiTaHu BepHynnn — ®opmyna bepHynnu.

Ypok Ne110: Pewenune 3agay EI'D — Pa3bop TMNoBbIX 3agaHui.

Ypok Ne131: lNosTopeHune. PeweHne 3agay — MiToroBoe 3akpenneHue.

UtoroBas atrectaumsa: TecTupoBaHue

2.4. KappoBoe ob6ecne4vyeHune

Peanusauusi nporpammbl obecneuvBaeTcs NegarorMyeckumy Kagpamv, MMEeLUMKU BbiCLLee
npodpeccrMoHanbHoe 06pasoBaHWe W OTBeYalLWMMU  KBanNMUKaLMOHHbIM  TpeboBaHUsM,
yKa3aHHbIM B KBanMUKaLMOHHbIX CNpaBoYHMKax, U (Mnn) npodeccuoHanbHbIM CTaHaapTaMm, B
paMKax U3y4yaemoro Lukna.



2.5. MaTepuanbHO-TEXHUYECKOEe 1 NporpamMmmHoe obecne4vyeHune peanusauum nporpamMmbl

000 «TOYKA

3HAHUN»

pacnonaraet MaTepuanbHO-TEXHNYECKOW bason,

obecneumBaloLlenn NpoBEAEHNE BCEX BUAOB OUCUUNIIMHAPHON WU MEXAUCUMMINHAPHON
NoAroTOBKW, MTOrOBOW aTTecTauumm crywarenemn, npeaycMoTpPeHHbIX y4eOHbIM niiaHoM:

MecTo
npenogaesartens

paboThbl

Cton koMnbloTepHbIn/NMMCbMeHHbIN 120x60 - 1wT
Kpecno ARDOR GAMING Gun Shield 10B - 1wt
MBI Dexp IEC Plus LCD 3000VA - 1wT;
MepexogHuk ot UBIT k ceTeBoMy hunstpy - 1 WT,
CeteBon ounetp ¢ USB pasbemamun - 1wt

Codtbokc 50x70 600BT - 1wt

S X X X | <

JTamna ctygumnHas gna cocdptbokca 135W E27
5500K,

v XonogHbin 6enbin ceeT, 135 BT, JlloMnHecueHTHas
(aHeprocbeperatoLas) - 4T (3anacHble);

4 MpepoxpaHutenu B codptboke 3- 5A, 250V -5
LITYK;

MonuTop 21.45" DEXP DF22N2 yepHbint - 1T,
MukpodpoH netnunyHbii BOYA BY-M1 - 1wwT;
Apple iPad 10.2" (2021) Wi-Fi 64Gb Silver - 1wT;
Apple MacBook Pro 16", M1, 16I'b, 2021r - 1wT;

Ctunyc WiWU Pencil Pro_- 1wT;

S X X X |

Xab Baseus (AK@60Hz 8-in-1 STARJOY 8-PORT
TYPE-C) - 1wt
4 Maty-kopa RJ 45 - 1wt

v ®yTbonkn (Mepy) “Tovka 3HaHUN” - 2 - 4 WwT

[Nporpammsbl Ans BeaeHus BeOUHapOoB:

4 OnepaunoHHas cuctema - macOS Sierra 10.12.6;
v OBS Studio - 29.0.2;
v AnyDesk;




v QuickTime player;

4 Safari browser.

MporpammMHoe obGecne4vyeHue: JMLEH3NOHHbIE CUCTEMHbIE MpoOrpaMmbl, obecnevynBarone
B3auMOZEeNCTBME BCEX APYrMx nporpamMmm ¢ o6opygoBaHMEM M B3avMOLEMWCTBUE MOMb3oBaTens
NMepCoHaNbLHOr0 KOMMbOTEPA C MporpaMmamu. YHuMBepcasnbHble OMUCHbIE NpUKNagHble
nporpammbl 1 cpeactea VKT, Hanpumep, nporpamma NogroToBKU Mpe3eHTauni; Cnorb3oBaHne
WHTepHeTa, SMNeKTPOHHOW MOYThl; UCMONb30BaHWE aBTOMATU3MPOBAHHBIX MOMCKOBBLIX CUCTEM
MHTepHeTa.

NHdopmaumoHHo-o6pa3oBaTenbHasa cpeda BkntovaeT B ceba obpasosatenbHyto LMS «Touka
3HaHUNY.

ObpasoeatenbHast LMS «Touka 3HaHuin» obecneumBaeT Yyepes VIHTepHEeT 4OCTynN K:

- 3NEKTPOHHbLIM MHGOPMaLMOHHBIM N obpasoBatenbHbiM pecypcam OO0 «TOUKA
3HAHUN»:

- AOCTyNn K HOPMaTuBHbIM U OpPraHU3auMOHHO-METOAMYECKMM  LOKYMEHTaMm,
pernaMmeHTupyLmmM obpasosatensHbin npouecc 8 000 « TOUKA 3HAHUN»;

- CUCTEMY 3NEKTPOHHOrO yyYéTa cnywartenen; (cMm. [lonoxeHue)

- B3aMMogencTeBme  crywartenen ¢ npenogaesaTensiMu,  opraHusaTopamu

obpasoBaTenibHOro npouecca U agmuHucTpaumein OO0 «TOYKA 3HAHUM». (cwm.
[NonoxeHue)


https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_ispolzovanii_sistem_vedeokonferentssvyazi_pri_realizatsii.pdf
https://tochka-school.ru/storage/app/media/Dokumenti/Svedeniya_ob_organizatcii/Polozhenie_ob_okazanii_ucebno_metodicheskoi_podderzhki_uchashimsya.pdf

2.6. dopma aTTecTaumMm U OLeHOYHbIe MaTepuanbl

Mporpammon npenycMOTPEeH TeKyWU i KOHTPONb B BUAE [AOMAalIHEro 3ajaHust U TeCTOB,
pasMeLleHHbIX B Ypokax Ha obpasoBaTtenbHon LMS «Todka 3HaHuiny, NpOMeXyTOYHbIA KOHTPOMb
B BUE TECTOB, COrMacHO y4ebHOMY nnaHy.

NToroBas aTttecTtaumsa npoBoauTcs B Buae TecTta. MToroBbi TecT BKMtoyaeT B cebs 12-20
BOMpPOCOB. [1ns yCneLwHoro npoxoxaeHus Tecta HeobxoanmMo npaBubHO BbINONHUTL HE MEHEE
85 % 3apaHun.

OG6yvatowmecss gonyckarTCca K MTOroBOW aTtTecTauuu nocne udyyvyeHuss Mogynen nporpammbl B
obbeme, NpeayCcMOTPEHHOM Y4E€BHbIM NSIAaHOM NPOorpamMMbl.

OueHka ka4yecTBa OCBOEHUS y4ebHOM NporpamMmMbl MPOBOAUTCA B NpoLecce UTOroBOM atTecTauum
B popMe TeCTUpOBaHUA.

OueHka Kputepum

OueHka «3a4TeHo» BblCTaBnsieTcs obyuvaroLiemycs,
NPOAEMOHCTPUPOBAaBLUEMY TBEPAOE W BCECTOPOHHME  3HAHWUA
mMaTepuanbl, YMEHWE MPUMEHSTb MOMyYEHHbIE B pamKkax 3aHATUMN
3auTteHo npakTUyYeckne HaBblkM U ymeHus. [JocTuxkeHns 3a nepuog obydeHus
N pesynbTaTbl TEKyLLeh aTTecTaumm AeMOHCTPUPOBann OTNINYHbIN
YPOBEHb 3HaHWUN K ymeHun obyyawweroca. He meHee 85%
npaBUbHbIX OTBETOB NPW pPeLleHnn TecTa.

OueHka «He 3a4TeHO» BbicTaBnseTcs obyyalolemMycs, KOTOpbI B
HeQOCTaTO4YHOM Mepe OBnafen TeopeTMYECKMM Martepuanom no
ANCUMNNMHe, aonycTun psg rpybbix owmbok npy BbIMNOMHEHUM
NpakTUYeCKUX 3afaHui, a TakkKe He BbINONHWN TpeboBaHuNn,
He 3auyteHo npeabsaBAsieMblX K MPOMEXYTOYHOM aTtTectaumu. [JocTmkeHua 3a
nepuvog obyyeHnss u  pesynbTaTbl  TEKyWeW  arTecTtaumm
AEMOHCTPMPOBaNN HEYAOBETBOPUTENbHbLIN  YPOBEHb 3HAHUN U
ymeHun obydatoweroca. MeHee 80% npaBuibHbIX OTBETOB MpU
peLueHnmn TecTa.

MpuMepbl OLLIEHOYHbIX MaTeprUanoB TEeKYLUEero KOHTPOons

Mogynb Ne2. Ypok Ne2 “ BeegeHue. AKCMOMbI cTepeomeTpun.”

TecToBas 4acTb:

1. MNapannernbHble NpsMble B MPOCTPaHCTBE—IATO Takue ABe NpsiMble, KOTOpble He
nepecekarTcs

a) Ja

6) HeT

2. Yepes OBe nepecekaromecs npsmble NPOXOAUT MIOCKOCTb, U MPUTOM TOMbKO OfHa.
a)oa

6) HeT

BbibepuTe BepHOe yTBEPXKOEHUS:

Uepes npsamMyto 1 He nexallyto Ha Hen TOYKY NPoOXoauT NMOCKOCTb, U NPUTOM TOMBbKO oAHa
Uepes npamMyto 1 nexallyo Ha Hen TOYKY NPoOXoauT NAOCKOCTb, U NPUTOM TOMbKO OAHa
Uepes npsamMyto 1 He nexallyto Ha Her TOYKY NPOXOAnUT BECKOHEYHOE KONMMYECTBO MNITOCKOCTEN

3agaHus ¢ pasBepHyTbIM OTBETOM:

1. BepHo nun, 4To NpsiMasi NEXUT B NIIOCKOCTM AAHHOMO TPEYrorbHMKa,
€CInu OHa:

a) nepecekaeT ABe CTOPOHbI TPEYroNbHUKa;



6) npoxoguT Yepes ogHy 13 BEPLUMH TpeyronbHuka? OTeeT 060CHyNTe

2. [laHbl NpsMas 1 Tovka, He nexallasa Ha 3Ton nNpsiMon. [lokaxuTe, 4YTo BCe npsimble,

NpOXoAsLLMe Yepes AaHHYH0 TOUKY U NepecekaroLme AaHHY0 NPSIMYI0, NexaTt B O4HOW
MMOCKOCTMW.

3*. Touka C nexut Ha oTpeske AB. Yepes Touky A npoBegeHa niockoCTb, a Yepes TOYKK
B n C — napannenbHble NpsiMble, NepeceKkaroLmne 3Ty NiIOCKOCTb COOTBETCTBEHHO B
Toykax u . Hangute gnunHy otpeska ,ecnm AC: CB=3:2un=15cm.

MpuMepbl OLLIEHOYHbIX MaTepuanoB NPOMEXYTOYHOIro KOHTPOns

Moagynb Ne1. ExemecayHoe TectupoBaHne Ne1 (gemoBepcusi MOMHOCTbIO OOWH
eXeMeCsIYHbIN TecT)

anMepbl OLUEeHO4YHbIX MaTepuanoB MTOroBOM aTTecTauum

(oemoBepcua: NONHOCTLIO UTOrOBbLIN TECT)

2.7. CNnNcoK peKkoMeHAO0BaHHOW nNuTepaTypbl

1. Anrebpa. 10-11 knaccbl: y4eb. [ins obweobpasosat. opratmsauun. / L. A. Anmmos, 0. M.
KonsarunH, M. B. TkaueBa n gp . — M.: lpoceelueHune, 2012. — 465 c.

2. leomeTpus. 10-11 knaccel: y4eb. ans obweobpasosart. opraHmsaumi / J1.C. AtaHacsH, B.®.
Bbytysos, C.b. Kagomues n gap. — 2-e n3g. — M.: MNpoceeweHne. 2013. — 259 c.

3. BepodaTHOCTb 1 cTatucTuka. yyebHoe nocobume: 6a3oBbIN 1 yrnybneHHbI ypoBeHb / U.P.
Beicoukuin, U.B. AweHko — M.: MNpoceeleHune. 2025. — 302 c.

2.8 OneKTpOHHbIe pecypcChbl

1 OneKTpoHHasn bubnuoteka https://elibrary.ru/

2 VHTepakTnBHbIE TPeHaXEPbI Ha nratgopme « Toyka 3HaHUNY

3. Cpam N'MA - ObpasoBaTtenbHbI NOpTan Ans NoAroToBKM K 3k3ameHam https://sdamgia.ru/
4 OUMN-depepanbHoe rocygapCcTBeHHoOe GropkeTHoe Hay4yHoe yupexaeHue
«denepanbHbI UHCTUTYT Negarorndyeckux namepeHniny https://fipi.ru/



https://elibrary.ru/
https://sdamgia.ru/
https://fipi.ru/
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