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MNOACHUTENBbHAA 3ANMUCKA

MpuopuTeTHBIMKU LenamMu obyvyeHna maTtemaTtuke B 5-6 knaccax siBnawTcs:

e poaomKkeHne (POPMUPOBAHUS OCHOBHbLIX MaTeMaTU4eCKMX MOHATUK (4MCro,
BENMYMHa, reomeTpuyeckasa curypa), obecneymBaroLimx NPeeMCcTBEHHOCTb U
NepCnekTMBHOCTb MaTemMaTUYeCcKoro obpasoBaHus 06yYaroLLNXCS;

e pasBuUTME WHTENNEeKTyanbHbIX W TBOPYECKMX CMNOCOBHOCTEN obyuyaroLmnxcs,
no3HaBaTeNbHON aKTUBHOCTW, WCCNenoBaTenbCKMX YMEHUW, WHTepeca K
N3yY4eHU0 MaTeMaTUKK;

e nogsefeHne oby4valolMxcsa Ha AOCTYMHOM ANS HUX YPOBHE K OCO3HaHWIO
B3aMMOCBS3M MaTeMaTUKM U OKPYXatoLwero Mmpa;

e (popmupoBaHne QyHKLMOHANBHON MaTeMaTUYeCKOM TrPamMOTHOCTU: YMEeHUA
pacnosHaBaTb MaTeMaTndeckne ob6bEKTbI B peasnbHbIX XXU3HEHHbIX CUTyaLMsIX,
NPUMEHSATb OCBOEHHbIE YMEHUSI AN peLlleHUst NpakTUKO-OPUEHTUPOBAHHBIX
3afja4, VHTepnpeTupoBaTb MOMyYeHHble pesynbTaTbl U OUEeHMBaTb WX Ha
COOTBETCTBUE MPAKTUYECKON CUTYaLMUW.

OCHOBHblEe NUHUW coAepXaHus Kypca MaTemaTukm B 5-6 knaccax -—
apudpmeTnyeckas n reomeTpuyeckas, KoTopble pasBuMBalOTCA napannenbHo, Kaxaas B
COOTBETCTBUN C COBCTBEHHOM NOMMKOW, OOQHAKO, HE HEe3aBUCMMO OfHa OT OpYrow, a B
TECHOM KOHTakTe W B3aMMoLeuCTBUW. Takke B Kypce MaTemMaTuKu NpoucxXoauT
3HaAKOMCTBO C 3fieMeHTamu anredpbl n onucaTenbHOW CTaTUCTUKW.

N3yyeHne apudpmeTnyeckoro martepuana HaymMHaeTcs Co cucTemMaTtusauuun u
pPas3BUTUSA 3HAHUK O HaTyparnbHbIX YMCNaX, MONYYEHHbIX HA YPOBHE HavanbHOro obLero
o6pasoBaHus. [lpy 3TOM COBEPLUEHCTBOBAHWE  BbIYUCIUTENBHON TEXHUKM W
dopMupoBaHME  HOBbIX TEOPETUYECKUX 3HaHUW COYeTaeTcda C  pasBUTUEM
BbIYNCIIUTENBbHOW KyIbTYpbl, B YACTHOCTM C 0By4YeHeM NPOCTENLLNM NPUEMaM NPUKNOKN
N OLEHKM pe3ynbTaToB BblYMCNEHUI. N3yyeHne HaTyparbHbIX Yucen npogormkaeTcs B 6

Kinacce 3HaKOMCTBOM C Ha4dalibHbIMU NOHATUAMU TEOPUN OENTUMOCTHN.



Hauano nsy4eHuns obbIKHOBEHHbIX M EeCATUYHbIX Ap0ober OTHECEHO K 5 knaccy. 3710
nepBblli 3Tan B 0CBOeHUN Apoben, Koraa NpoUCXoAnT 3HAaKOMCTBO C OCHOBHbLIMU MAEAMM,
NOHATUAMM TeMbl. [1pn 3TOM paccMoTpeHne 0bbiIKHOBEHHbLIX Apoben B NONMHOM 06béMe
NpeaLwecTByeT U3YHEHUIOD AeCATUYHbIX Apoben, 4TO LenecoobpasHo C TOYKU 3peHUs
NOTMKN N3NOXEHNS YACNOBOW NINHUK, KOrga npasuna 4encTeum ¢ A4eCATUYHbIMU Apobamm
MOXHO 0OOCHOBaTb YXe W3BECTHbIMW anropyuTMamu BbIMONHEHUS OEUCTBUA C
OBbIKHOBEHHbIMWU  ApOBsiMU.  3HAKOMCTBO C  OeCATUYHbIMW  Apobsmu  pacumput
BO3MOXXHOCTW ANS NOHMMaHNS 06yYaloLWMMNCS NPUKNaLHOro NPUMEHEHWSI HOBOW 3anucu
Npy N3ydeHun Opyrux npegmMeToB U Npu nNpakTUyeckoM mcnonb3oBaHun. K 6 knaccy
OTHECEH BTOpPOWM 3Tan B M3yvyeHun [pobeun, rae npoucxoguT COBEPLUEHCTBOBaHUE
HaBbIKOB CpaBHeHUs U NpeobpasoBaHus Apobei, OCBOEHWE HOBbIX BbIYUCIIUTENbHbIX
anropuTMoB, OTTa4MBaHNE TEXHWUKN BblYUCINEHWIA, B TOM YMCIe 3HAYEHUI BblpaXKeHWN,
cogepxawmx n obblKHOBEHHbIE, U OECATUYHbIE ApOoOY, YCTaHOBNEHWE CBA3EN Mexay
HAMK, paccMOTpeHue MNpUEMOB pelleHus 3adady Ha apobu. B Havane 6 knacca
NPOUCXOANT 3HAKOMCTBO C NMOHATUEM MPOLEHTA.

OCOBEHHOCTbIO M3YyYEeHMS NOMNOXUTENbHBIX Y OTpULATENbHbIX YMCEeN SABNSAETCS TO,
4YTO OHWM TaKkKe MOryT paccMaTpmBaTbCH B HECKOMbKO 3TanoB. B 6 knacce B Havane
n3ydeHnss Tembl «llonoxuTenbHble U OTpuUaTenbHble YMCna» BblAenseTca nogrema
«Llenble 4yucna», B pamkax KOTOPOW 3HAKOMCTBO C OTpuuaTenbHbIMW Yucnamum u
AEVCTBUAMW C NONOXUTENbHBIMU U OTpULATENbHBIMU YMCaMU NPOUCXOAUT Ha OCHOBE
cofgepXxaTtenbHoro nogxogda. ATO MO3BOMNSAET Ha [AOCTYMHOM YpPOBHE MO3HaKOMUTb
obyyaroLLMXCs NPaKTUYECKM CO BCEMU OCHOBHbLIMW MOHATUSIMU TE€MbI, B TOM YUCIe U C
npaBunamMmM 3HaAKOB TMpPWU  BbINOSIHEHUM apudmeTnyecknx aenctsun. KMsyyeHwue
pauMoOHanbHbIX YACEN Ha 3TOM He 3aKOHYUTCS, a ByaeT NPoJoIMKEHO B Kypce anrebpbl 7
Knacca.

Mpn oByyeHUn pelleHno TeKCTOBbIX 3adady B 5-6 knaccax WCnonb3yrTcs
apumeTnyeckme npmémsl peweHus. MNMpu oTpaboTke BbIYUCNNTENbHBIX HABLIKOB B 5-6
Knaccax paccMaTpuBaltoTCA TEKCTOBble 3ajayn criegyoowmx BUMAOB: 3ajadn  Ha
ABWXEHWe, Ha YacTu, Ha MOKYrnKK1, Ha paboTy 1 NPoM3BOAUTENBHOCTb, Ha NPOLEHTLI, Ha

OTHOWEeHnA 1 nponopunin. O6yqa+ou_\mec;| 3HaKOMATCA C I'IpI/IéMaMI/I peweHna 3agad



nepebopoMm  BO3MOXHbIX BapwaHToOB, Yy4yatca pabotatb C  UHdopmMauuen,
npeacraBneHHoOn B popme Tabnuy unu guarpamm.

B nporpamme y4ebHoro kypca «MaTtematuka» npeaycmMoTpeHO hopmMMpoBaHME
nponegeBTUYECKMX anrebpanyeckmx npeactaBneHnin. bykBa Kak CMMBOJST HEKOTOPOro
yucna B 3aBMCMMOCTM OT MaTEMaTM4YeCcKOro KOHTeKCcTa BBOAUTCS MOCTENEHHO.
bykBeHHasi CMMBOMMKa LUMPOKO WCNOMb3yeTcs npexne Bcero Ans 3anucm odmx
yTBEPXKOEHUN U NpeanoXeHu, opmMysi, B YaCTHOCTU 41151 BbIYUCIIEHUSI TEOMETPUYECKNX
BENIMYMH, B KQYecTBe «3aMecTUTens» Yncna.

B nporpamme yyeGHOro kypca «MaTematuka» npeacTaBneHa HarnsgHas
reomMeTpusd, HanpaeneHHas Ha pasBuTUe 0BpPasHOro MbILMEHUS, NPOCTPAHCTBEHHOIO
BOOOpaxkeHusi, N300pasnTenbHbIX YMEHUA. OTO BaXKHbIA 3Tan B U3yYeHUU reoMeTpum,
KOTOpPbIA OCYLLECTBNAETCHA Ha HarnsgHo-NpakTM4ecKkoM YpPOBHE, OrnuMpaeTcs Ha
HarnagHo-obpasHoe  MblwneHne  obyyatrowmxcsa. bonbwaa  ponb  oTBOAMTCA
NPaKTUYECKON OEeATENBbHOCTN, OMNbITY, SKCNEPUMEHTY, MoaenupoBaHuto. Obyyatoumecs
3HaKOMSATCA C reoMeTpuyeckuMn urypamm Ha nioCKOCTU U B MPOCTPaHCTBE, C UX
NpOCTENLLMMN KOHGUTYypaLmsaMn, ydaTcs nsobpaxartb UX Ha HESIMHOBaHHOM U KrneT4yaTomn
Gymare, paccmaTpuBalOT MX NPOCTENLLME CBOWCTBA. B npouecce nayyeHus HarnsagHowm
reoMeTpun 3HaHus, MNONyYeHHble OOy4YarLWMMUCSA Ha YPOBHE HavanbHOro obuiero
obpasoBaHnd, CUCTEMATU3NPYIOTCS U PaCLUNPSAIOTCS.

CornacHo y4yebHomy nnaHy B 5-6 knaccax usydaeTcs MHTErPUPOBaHHbIN NpeameT
«MaTematnka», KOTOpPbIN BKIOYaAET apuPMETUYECKUn maTepuan U HarnsgHyro
reoMeTpuio, a Takke nponegeBTUYECKME CBeAEHUs1 u3 anredpbl, 31IEMEHTbI NIOTUKN 1
Havana onucaTenbHOW CTaTUCTUKN.

Ha n3sy4yeHune yvyebHoro kypca «MaTtematuka» orsoamntca 340 yacos: B 5 knacce —

170 yacos (5 4acoB B Hegento), B 6 knacce — 170 Yacos (5 YacoB B HeZen).



COOEP>XAHVME OBYYEHUA

5 KINACC

HatypanbHble yucna v Hynb

HatypanbHoe u4ucno. Psg HaTtypanbHbix u4ucen. Ywucno 0. W3obpaxeHue
HaTypanbHbIX YACEeN TOYKaMy Ha KOOpAUHATHOM (YMCNOBOWM) NPSIMOWN.

Mo3nuynoHHaa cuctema cuucneHus. Pumckas Hymepauuss Kak npumep
HEeMNo3nUWUOHHOW CUCTEMbI cYncneHuns. [lecatnyHasa cuctemMma CHUCIEHWS.

CpaBHeHMe HaTyparbHbIX 4uCesl, CpaBHEHME HaTypalibHbIX YUCEN C HYMEM.
Cnocobbl cpaBHeHUs1. OKpyrneHMe HaTyparnbHbIX YMcen.

CnoxeHne HaTypanbHbIX YMcerl, CBOMCTBO HYNHA Npu CrioXeHun. BeluntaHne kak
aencrteme, obpaTHOE CroOXeHWo. YMHOXEHNE HaTypalnbHbIX YMCEN, CBOWCTBA HyNsa M
eVHULbI MpU YMHOXeHWUW. [leneHune Kak gencteune, obpaTtHoe YMHOXEHM0. KOMMNOHEHTbI
OEenCTBUK, CBA3b Mexay Humu. [NpoBepka pesynbTtata apuPmMeTnyeckoro OENCTBUA.
lMepemecTutenbHoe M codeTaTeslbHoe CBOMCTBA (3aKOHbI) CIOXEHUS U YMHOXEHUS,
pacnpegenuTenbHOe CBOMCTBO (3aKOH) YMHOXEHMS.

Ncnonb3oBaHne OykB Ansg 0603HAYeHMS HEM3BECTHOIO KOMMOHEHTa W 3anucu
CBOWNCTB apudMeTUYECKUX OENCTBUN.

[enutenn un KpaTHble Ynucna, pasnoxeHne Ha MHoOXUTENW. NpocTble U cCOCTaBHbIE
yucna. lMNMpusHaku genumocTun Ha 2, 5, 10, 3, 9. [leneHune ¢ octaTkoMm.

CTteneHb ¢ HaTypanbHbIM NoKasaTenem. 3annucb Yncna B BUAE CYMMbI pa3psaaHbIX
cnaraembix.

Yncnosoe BblpaxeHne. BbluncrieHne 3HayeHUn YNCNOBbLIX BbIPaXeHUW, NopsaaokK
BbIMOMHEHNA OeACTBUN. Mcnonb3oBaHWe Npu BblYUCEHUAX MNepeMeCcTUTENbHOro W
coyeTaTeNbHOro CBOWCTB (3aKOHOB) CMOXEHUS U YMHOXEHUs, pacrnpegenuTeribHoro
CBOWMCTBA YMHOXEHMUSI.

Opobu

MpeacTtaBneHne o apobu kak cnocobe 3annucu Yactn BennymHbl. OBbIKHOBEHHbIE

apobu. lMpaBunbHble N HenpaBuibHble Apodun. CmewaHHas Apobb, npeacTtaBneHue



CMeLLaHHOW Apobu B BUAE HenpaBuibHOW Apobu 1 BblAENeHMe Lenon 4Yactu Ymucna us
HenpaBunbHoW apobu. N3obpakeHne apoben Toukamm Ha Yncnoson npsimon. OCHoBHOE
cBonctBo apobu. CokpawleHne gpoben. NpnBeaeHne apobm K HOBOMY 3HaMeHaTento.
CpaBHeHue gpobei.

CnoxeHve n BbluMTaHMe Opoben. YMHOXeHue W pgeneHve apoben, B3avMHO
obpaTHble agpobu. HaxoxageHne YacTu Uenoro 1 Lesnoro no ero 4acTtu.

HecatnyHas 3anmcb pgpoben. [lpeactaBneHve pecAtndHonm p[pobwu B BUAeE
0OblkHOBEHHOW. MN300paxeHne OecATUYHbIX Opoben Touykamu Ha YMCNOBOW MPSAMOMN.
CpaBHeHMe gecaTuydHbIx gpoben.

ApndmeTnyeckme OencTBusa C 4eCATUYHbIMKU apobsamu. OKpyrneHme OeCATUYHbIX
apoben.

PelwueHune TekcToBbIX 3aaa4

PeweHne TekcToBbIX 3agayv apudmeTmyeckum cnocobom. PelueHne normyeckmx
3agad. PelweHne 3agay nepedbopom Bcex BO3MOXHbIX BapnaHToB. cnonb3oBaHune npu
pelleHnn 3agad Tabnuy n cxem.

PeweHue 3agay, cogepkaLymx 3aBMCUMOCTH, CBA3bIBAIOLLNE BEMNYUHBI: CKOPOCTb,
BPEMSI, PaCCTOSIHME, LEeHa, KONMYeCcTBO, CTOMMOCTb. EAVHMUBI M3MepeHusi: Macchl,
00BbEMa, LUEeHbI, PacCTOSAHUS, BPEMEHN, CKOPOCTU. CBA3b Mexay eanHnLaMmm n3mepeHns
KaXkKOow BENUYUHBI.

PeweHne ocHOBHbIX 3agay Ha gpobu.

MpencraBneHne gaHHbIX B Buae Tabnuu, ctonbyartbix guarpamm.

HarnsgHas reometpus

HarnagHele npegcraBneHns o gurypax Ha MAOCKOCTU: TOYKa, NpsaAmasi, OTPe3oK,
nyd, yron, noMmaHasi, MHOroyrosnbHUK, OKPYXXHOCTb, Kpyr. Yron. [1psiMon, OCTpbIn, Tynou u
pa3BEPHYTLIN YIIbl.

[nvHa oTpeska, MeTpudeckue eauHuubl ANuHbl. [nuHa nomaHon, nepumeTp
MHOrOyrosnbHuKa. MlamepeHne n NnoCTpoeHne yrioB C NOMOLLbIO TpaHCNopTUpa.

HarnagHele npeactaBneHnss O courypax Ha  NAOCKOCTM:  MHOMOYrOSIbHUK,

NpPAMOYroJibHUK, KBaAapaT, TPeyroJibHUK, O paBeHCTBE C*)Vll'yp.



N3obpaxeHne curyp, B TOM 4ucrne Ha knetyaton 6Oymare. [locTtpoeHue
KOHJoUrypaumi n3 yactemn npsiMom, OKPY>XHOCTU Ha HENMHOBaHHOW K kneT4yaton bymare.
VMcnonb3oBaHue CBOMCTB CTOPOH U YrioB MPsiIMOYrofibHUKA, KBagpara.

Mnowaae  NPAMOYrofibHUKA U MHOFOYrOSfIbHUKOB,  COCTaBIIEHHbIX U3
NPSIMOYrOSIbHUKOB, B TOM Yncre puryp, n3obpaxeéHHblx Ha knetyaton bymare. EauHunubl
n3MepeHns nnowaau.

HarnagHole npeacTtaBneHuMsi O MPOCTPAHCTBEHHbIX purypax: npAMOYrosibHbIN
napannenenunea, Ky6, MHOrorpaHHukK. N3obpaxeHne npocTenwmnx MHOrorpaHHUKOB.
PasBépTkn kyba n napannenenunega. CosgaHme mogenen MHOrorpaHHMKoB (13 Gymarm,
NPOBOSIOKN, NNACTUNNHA U APYrMX MaTepuarnos).

O6bEM npsaAmMOoyronbHOro napannenenuneaa, kyba. EguHuLbl nsmepeHuns obbema.

6 KIACC

HatypanbHble 4yncna

ApupmeTmnyeckne OEncTBMS C  MHOFO3HA4YHbIMW - HATyparnbHbIMWA  YUCIAMM.
Uncnosble BblpaXkeHusi, NOPSAOK OAENCTBUA, UCMOMb30BaHME CKOBOK. Mcnonb3oBaHue
NPU BbIYUCNEHUSX MNEPEMECTUTENBHOIO W COYeTaTeNlbHOro CBOMCTB CHIOXEHUA W
YMHOXEHUSA, pacrnpeaenuTenbHOro CBoOMCTBa YMHOXeHusi. OKpyrneHne HatypanbHbIX
yucen.

[denntenn n KpaTHble 4ucna, Haumbonbwuni OOWKNK AenuTenb U HaMMEHbLLee
obuwee kpaTtHoe. [lennmocTb CyMMbl 1 Npon3BeneHus. [leneHne ¢ OCTaTkoMm.

Apobu

O6blkHOBEHHast AOpobb, OCHOBHOE CBOWCTBO Apobu, CoKpalleHue ppoben.
CpaBHeHne n ynopsgoumBaHue gpobein. PelieHve 3agav Ha HaxoXOeHue 4actu oT
Lienioro 1 uenoro no ero Yyactu. ipobHoe 4ncno kak pesynbTtat geneHus. lNpegcrasnexHune
AecsatnyHon gpobu B Buae OOLIKHOBEHHOW ApoOM M BO3MOXHOCTb MNpeacTaBreHus
0ObIkHOBEHHOM Apobu B BUAE AecATUYHON. [lecaTtnyHblie opobun n meTpudeckas cucrema
mep. ApudmeTnyeckme OENCTBUS W YUCINOBbIE BbIPaXEHUA C OObIKHOBEHHBIMU W

AEeCATUYHBIMU ApOo6saMM.



OTHoweHune. [leneHne B gaHHOM OTHoweHun. MacwTtab, nponopuus. NpumeHeHne
NpoNopuUUn Npu peLleHnn 3agau.

lMoHaTne npoueHTa. BbluncneHne npoueHTa OT BENUYUHbLI U BENUYUHBI MO eé
npoueHTy. BblpaxeHne npoueHTOB [eCATMYHbIMM Apobsmn. PelweHne 3agjay Ha
NpoueHTbl. BbipaXeHne OTHOLWEHNSA BEMWYUH B MPOLEHTaX.

MonoxutenebHble U oTpuyaTenbHble Yucna

MonoxutenbHble 1 oTpuuaTenbHble uyucna. Llenble uucna. Mogynb uucna,
reomeTpudeckas MHTepnpeTauusa moayns yncna. N3obpaxeHme ymcen Ha KoopanHaTHOM
npamon. Yucnosble npomexyTkn. CpaBHeHue uucen. ApupmeTmyeckne OencTBust C
NONOXUTENBHBIMU N OTPULATENBHBIMU YACAAMM.

MpamoyronbHaa cuctemMa KoopAuHaT Ha nnockoctu. KoopaumHatbl TOYKM Ha
nnockocTtn, abcumcca n opauHata. lMocTpoeHne Tovek U uryp Ha KoopAuHATHOM
MOCKOCTW.

BykBeHHble BbipaxeHus

MpumeHeHne BGykB ANS 3anucyM MaTeMaTUYECKUX BbIPaXXEHUA U MPEeaSIOKEHUN.
CeonctBa apumeTmyecknx OencTBun. bByKBEHHble BbIpaXXeHUss U YUCNOBbIE
noacTaHOBKU. bBykBeHHble paBeHCTBa, HaxOXOeHWe HEU3BECTHOr0 KOMMOHEHTa.
dopmynbl, dopmynbl nepuMmeTpa M nfaowagn npsAMOYyronibHUKa, KBagpata, obbéma
napannenenuneia u kyba.

PelwueHune TekcToBbIX 3aaa4

PelweHne TekcToBbIX 3agay apudpmeTnyeckmum cnocobom. PelueHne nornyeckmx
3agad. PeweHne 3agay nepebopom BCex BO3MOXHbIX BapUaHTOB.

PelwweHune 3agay, cogepxalmnx 3aBUCUMOCTU, CBA3bIBAKOLNX BENUYNHBI: CKOPOCTb,
BpPEMS, pacCTOSHWE, LeHa, KOMUYeCTBO, CTOMMOCTb, MPOM3BOOUTENBHOCTb, BPEMS,
00bEM paboTbl. EAUHULbLI M3MepeHus: MaccCbl, CTOMMOCTU, PACCTOAHUHA, BPEMEHM,
ckopocTu. CBA3b Mexay eAnHULaMnN N3MEPEHUS KaXX0N BeSTMYUHbI.

PeweHne 3apady, cBA3aHHbLIX C OTHOLUEHWEM, NPONOPLMOHANBHOCTLIO BEMUYUH,
npoueHTaMu; peLleHne OCHOBHbIX 3a4a4 Ha Apobu 1 NPOLEHTHI.

OueHka w npuknaka, okpyrneHne pesynotata. CocTaBneHue OyKBEHHbIX

Bblpa)KeHMIz no ycnosuio 3agavdun.



lMpencrtaBneHne pfaHHbIX C nomMmowbk Tabnuy wn  guarpamm. Crtonb4yatble
anarpammbl: YTEHME M NOCTPOEHME. YTeHMe KPYroBbIX guarpamMmm.

HarnagHaa reomeTpus

HarnsgHele npeactaBneHns o durypax Ha nnocKoCTU: ToYKa, npsiMasi, OTpesok,
nyd, yron, nomMmaHasi, MHOroyrofibHUK, YeTbIPEXYTONbHUK, TPEYroNbHUK, OKPY>XHOCTb, KPYT.

B3aumHoe pacnonoxeHue AByX NPsSIMbIX Ha MAOCKOCTW, NapannenbHble npsimble,
nepneHavKynsipHble npsamble. VIamepeHne pacCTosiHUIA: MeXay ABYMS TOUKaMU, OT TOYKM
00 NMpsMON, ANMHa MapLlpyTa Ha KBaapaTHOW CETKe.

MiamepeHne UM MNOCTPOEHWEe yrnoB C MNOMOWbLK  TpaHcrnoptupa. Bugbl
TPEYrofibHUKOB: OCTPOYrOSibHbIA, MPAMOYrOfbHbIN, TYMOYrofbHbIN, paBHOOEAPEHHbIN,
PaBHOCTOPOHHUI. YeTbIPEXYrofibHUK, NPUMEpPbI YETbIPEXYTONbHUKOB. MpsIMOYronbHUK,
KBagpaT: WUCNonb3oBaHME CBOWCTB CTOPOH, YrnoB, AwnaroHanen. KsobpaxeHue
reomeTpudecknx ¢uryp Ha HenMHOBaHHOW ©Oymare C WCMNofb30BaHWEM LIMPKYNS,
NNHENKN, YyronbHWKa, TpaHcnopTupa. NocTpoeHus Ha knetyaTon bymare.

MepumeTp MHoroyronbHuka. MoHATHE nnowagu urypbl, €avHULbl N3MepeHns
nnowagu. MNpubnmxkéHHoe namepeHne nnowagn uryp, B TOM 4Mcre Ha KBagpaTHOWM
ceTke. MpnbnmkéHHoe n3mepeHne OnNnHbl OKPYXXHOCTK, NoLwaan Kpyra.

CummeTpus: ueHTpanbHas, oceBas 1 3epkarnbHas CUMMETPUMN.

lMocTpoeHne cMMMeETPUYHbIX Uryp.

HarnagHble npeactaBneHuMst O NPOCTPaHCTBEHHbIX durypax: napannenenvneg,
Ky6, npu3ma, nupammaa, KOHYC, UuunuHAp, wap wn cdepa. KM3obpaxeHue
NPOCTPAHCTBEHHbIX churyp. Mpumepbl pa3sBEPTOK MHOrOrPaHHUKOB, LMANHAPA U KOHYyCa.
CospgaHne mogenen NpocTpaHCTBEHHbIX duryp (M3 Gymarun, NpoBONOKKU, NNACTUNINHA U
Apyrnx matepuarnos).

MoHaTne obbéma, eanHuubl wuamepeHna obbvéma. O6BLEM  NPSAMOYrofibHOro

napannenenunega, Ky6a.



NITAHAPYEMbBIE PE3YJIbTATbl OCBOEHWA MNPOIrPAMMbI YYEBHOIO KYPCA
«MATEMATWKA» HA YPOBHE OCHOBHOI'O OBLLEI O OBPA30OBAHUA

NMNMYHOCTHBLIE PE3YJIbTATbI

JInYHOCTHbIE pe3ynbTaTbl OCBOEHUS nporpammbl y4ebHoro kypca «MaTtematuka»
XapakTepuayTcs:

1) naTpuoTuyeckoe BoCNuTaHue:

NpoSBNEHNEM MHTEpeca K NPOLUNIOMY M HacCTOSILEMY POCCUNCKOM MaTeEMAaTUKW,
LLEHHOCTHbIM OTHOLLUEHMEM K AOCTMXKEHUAM POCCUMCKUX MaTeEMaTUKOB M POCCUIACKOWN
MaTeMaTUYEeCKOW LWKOMbl, K MCMOSIb30BAHUIO 3TUX AOCTMXKEHWW B APYrMx Haykax wu
npuknagHbIxX cgepax;

2) rpaxxgaHckoe U AyXOBHO-HpaBCTBEHHOE BOCMUTaHUE:

FOTOBHOCTbHO K BbINOSTHEHMIO 06S3aHHOCTEN rpaXkgaHMHa 1 peanumsauun ero npas,
npeacraBneHneM O MaTemMaTUYecKMX OCHOBaX (YHKUMOHUPOBAHUSA  pPasfnUYHbIX
CTPYKTYP, ABNEHUN, npouenyp rpaxgaHckoro obuiectsa (Hanpumep, BblI6opbI, OMNpocskl),
FOTOBHOCTBIO K OOCYXOEHUIO 3TUYECKMX npobnem, CBA3aHHbIX C MNPaKTUYECKUM
NMPUMEHEHNEM AOOCTMXKEHUN HaAyKW, OCO3HAHMEM BaXKHOCTU MOpPasbHO-3TUYECKMUX
NPUHLUNOB B AEATENbHOCTU YYEHOTO;

3) TpyaoBOe BOCNUTaHUeE:

YCTaQHOBKOM Ha aKTMBHOE Yy4yacTue B peleHuM npakTudeckux 3agad
MaTeMaTU4YeCcKoM  HarnpasfieHHOCTW, OCO3HaHWEeM BaXHOCTM  MaTeMaTU4ecKoro
obpasoBaHNA Ha MPOTSKEHMM BCEW KU3HM NS YCNELWHOW NpodeCcCcuoHanbHOm
AeATeNnbHOCTU U pasBUTUEM HEOOXOAMMbBbIX YMEHWW, OCO3HaHHLIM BblIGOPOM W
NOCTPOEHMEM WHOMBUAYANbHOW TpaekTopum 06pasoBaHUA W XKUIHEHHbIX MMAaHOB C
YYETOM NINYHBLIX MHTEPECOB N 06LLECTBEHHbBIX MOTPEOHOCTEN;

4) acTeTnyeckoe BOCnuTaHue:

CNOCOOHOCTBIO K 3MOUMOHANbHOMY M 3CTETUYECKOMY  BOCMPUATUIO
MaTeMaTUYeCKMXx OOBLEKTOB, 3agay, pPeweHUr, pacCy>XOAEeHUn, YMEHU BUOETb

mMaTemMmaTndeckme 3aKOHOMEepPHOCTU B NUCKYCCTBE,



5) LUEHHOCTU HAay4YHOrO NO3HaHUA:

opuveHTaumen B [OeATENbHOCTM Ha  COBPEMEHHYK  CUCTEMY  HayYHbIX
npeacTaBneHnin o6 OCHOBHbIX 3aKOHOMEPHOCTSAX pPa3BUTUSA 4YenoBeka, npupoabl U
obuectBa, MOHMMaHMEM MaTeMaTUYECKOW Haykm Kak cdepbl 4YernoBeyeckomn
AeATenbHOCTU, 3TanoB €€ pasBuUTUA M 3HAYMMOCTW AN pasBUTUS LMBUNM3ALMUW,
OBfafieHneM $3blkOM MaTeMaTUKM W MaTeMaTUYecKoW KynbTypon Kak CpeacTBOM
NO3HaAHUA MuUpa, OBfageHneM MNPOCTENINMM  HaBblKaMW  UCCNedoBaTernbCKOn
AEeATenbHOCTY;

6) dwusmyeckoe BocnUTaHue, OpPMUPOBaHME KynbTypbl 300POBbS MU
aMoumoHanbHoro Gnaronony4us:

FOTOBHOCTbLIO NPUMEHATb MaTeMaTUYeCKne 3HaHNA B MHTepecax CBOEro 340p0Bb4,
Be4eHUsa 300poBOoro obpasa Xu3Hu (340poBOe MuTaHue, cbanaHCUPOBAHHBLIN PEXUM
3aHATMI W OTAbIXa, perynapHas guandeckas akTUBHOCTb), CHOPMUPOBAHHOCTbLIO
HaBblka pednekcun, NpusHaHMEM CBOEro npasBa Ha OLWMOKY 1 Takoro e npasa gpyroro
YyernoBeka;

7) aKonorm4yeckoe BOCMnuUTaHue:

opveHTaumen Ha rnpvMeHeHne mMaTeMaTU4ecKUX 3HaHWN ONA peleHus 3ajad B
06nacTn COXpaHHOCTU OKpyXarowen cpefbl, NIaHMPOBaHUS MOCTYMNKOB U OLEHKU KX
BO3MOXHbIX MOCNeACTBMIA ANA  OKpyXatwlenh cpedbl, Oco3HaHuem rnobanbHoro
XapakTepa 3KOfIormyeckmx npobnem n nytem nx peLleHus;

8) aganTaumsi K U3MeHsIIOLMMCS YCIIOBMAM CoLMasibHON U NPMPOAHON cpeabl:

rOTOBHOCTbIO K AENCTBUSM B YCMNOBUSIX HEONPeAeneHHOCTN, NOBbILEHUIO YPOBHSA
CBOEN KOMMETEHTHOCTU Yepe3 MpakTUYecKyl AeATeNbHOCTb, B TOM 4uUCne yMeHue
yuuTbCa Yy Apyrux niogeun, npnobpetratb B COBMECTHON AEATENbHOCTUM HOBblE 3HaHUS,
HaBbIKM U KOMMNETEHLUUN U3 ONblTa APYruX;

Heo6Xo4MMOCTbIO B (DOPMUPOBAHNN HOBbIX 3HAHWUI, B TOM Yncrne hopMynnpoBaThb
naeun, NOHATUA, runoTesbl 06 06bEKTaxX U ABNEHUNAX, B TOM YMCNEe paHee HEN3BECTHbIX,
0OCO3HaBaTb AedULMTbl COOCTBEHHbBIX 3HAHWA U KOMMETEHTHOCTENW, NNaHNnpoBaTb CBOE

pasBuUTunE;



CNOCOBHOCTBIO OCO3HaBaTb CTpecCcCoByHO CUTyauuto, BOCNPUHUMATb CTpeCCOBYHO

CMTyauuIo KaK Bbl30B, TPEOYIOLLNIA KOHTPMEP, KOPPEKTMPOBaTb NPUHUMAEMbIE PELLEHUS]

N AencTems, GopMynMpoBaThb M OLEHUBATbL PUCKK N MOCNEeACTBUS, (POPMMPOBaTh OMbIT.

METAMNPEOMETHbIE PE3YJIbTATHI

MosHaBaTenbHble YHUBepcarnbHble yYeOHble AeincTBus

BbasoBble noruyeckue nencTBus:

BbIIBNATE M XapaKTepu3oBaTb CYL|ECTBEHHble MPU3HaKM MaTteMaTuyeckmx
00BbEKTOB, MOHATUA, OTHOLUEHWA MeXay MOHATUSMK, opmynupoBaTb
onpeaeneHus MNOHATUN, yCTaHaBnmBaTtb CyLLEeCTBEHHbIN npu3HaKk
Knaccudpukauum, OcHOBaHuUs [Ons  00OOWeEeHWs U CpaBHEHWUHA, KpuTepuu
NpPOBOAMMOro aHanmsa;

BOCMNPUHUMATb, dopMynmnpoBaTb n npeobpa3oBbiBaThb CYXXOEHUS:
yTBEpPAUTENbHbIE N OTpULaTENbHbIE, €ANHUYHbIE, YaCTHbIE U 00Lue, YCNOBHbIE;
BbISIBMSATb MaTemMaTuyeckne 3aKOHOMEPHOCTU, B3aUMOCBSA3N U NMPOTUBOPEYMS B
dakTax, OaHHbIX, HAONAEHNSX U YTBEPXKAEHUAX, Npeanaratb KpUtepuu Ang
BbISIBIIEHNS 3aKOHOMEPHOCTEN N NPOTUBOPEYNN;

Aenatb BblBOAbl C MCMOMb30BaHMEM 3aKOHOB JIOTWKW, AEAYKTUBHBLIX U
WHOYKTUBHBIX YMO3aKMIO4YEeHU A, YMO3aKNio4YeHNI No aHanoruu;

pa3bupatb AokasaTenbCTBa MaTeMaTU4ecKuUX YTBepXAeHun (npsamble U OT
NPOTUBHOMO), MNPOBOAUTb CaMOCTOSATESNIbHO HECMNOXHble [JoKasaTernbCcTBa
MaTeMaTMyeckux pakToB, BbICTpanBaTb apryMeHTauuio, NnpMBognTb NpUMeEpbI 1
KOHTpNpumMepbl, 060CHOBbIBaTb COBCTBEHHbIE PACCYXOEHUS;

BblGupaTb cnocob pelleHns y4ebHon 3agaun (CpaBHMBATb HECKOSTbKO BapuaHTOB
peweHuns, BblIOMpaTb Hambonee noaxXoaAWMKM C YYETOM CaMOCTOSTENbHO

BblAEeJ1IeHHbIX KpVITepl/leB).

BasoBble uccneaosaTtenbckue AeNCTBUS:

ncnonb3oBaTtb BOMPOCblI Kak nccnegoBaTenibCkumn MHCTPYMEHT MNMO3HaHWUA,

dopmynupoBaTb  BOMPOCHI,  UKCUpYHOLLME  NpPOTUBOpeYne, npobnemy,



caMoCTOSITENbHO yCTaHaBnMBaTb UCKOMOE M AaHHoe, hopMUpoBaTb MMMNOTEsY,
aprymMeHTUpoBaTb CBOK NO3ULMI0, MHEHWE;

NPOBOAMTL MO  CaMOCTOSITENIbHO  COCTaBMEHHOMY  MNfiaHy  HECOXHbI
3KCMepUMeHT, Hebonbluoe wuccrnegoBaHMe MO YCTAHOBIEHMIO OCOGEHHOCTEW
mMaTemaTuyeckoro oGbekTa, 3aBUCMOCTEN 0B6BLEKTOB Mexay coboii;
camocTosiTenbHO hopmynupoBatb 0600LIEHMS U BbIBOAbI MO pe3ynbTaTam
npoBeAéHHOro HabnwaeHusl, UccnenoBaHWsi, OUeHMBaTb  [OCTOBEPHOCTb
NoNy4YeHHbIX pe3ynbTaToB, BbIBOAOB 1 0606LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pas3BuTWE Mpolecca, a Takke BblABUraTb

npeanonoXeHna o ero pa3BsnTnn B HOBbLIX YCIIOBUAX.

Pa6bota ¢ uHopmauuei:

BbIABNATb  HEOQOCTATOYMHOCTb UM U3ObITOYHOCTb  MHbopMauun,  AaHHbIX,
HeobXxoaMMbIX AN pelleHns 3agaun;

BblOMpaTb, aHanusaMpoBaTb, CUCTEMaTM3MpoBaTb W  UHTepnpeTMpoBaTb
MHOPMaLNIO pasnnyHbIX BUAOB U hOpM NpeacTaBneHns;

BblGupaTb hopMy npeacTaBreHnss MHpopMaunum 1 NNNKCTpPUpoBaTh peLlaemMble
3agaun cxemamu, guarpaMmmamu, UHOM rpadpmkom U ux KOMGMHaumMsmu;
OLEHUBAaTb HAOEXHOCTb MHbOPMaLMK MO KPUTEPUSM, NPELNOXEHHbIM yYnTENneM

1Ny copMynMpoBaHHbIM CaMOCTOATENbHO.

KoMMyHUKaTMBHbIE YHUBEpPCanbHble y4eGHble AeicTBUS:

BOCNpUHMMaTb U POPMYyNMpoBaTh CYXOEHUSI B COOTBETCTBMU C YCIOBUAMU U
uenamm obLeHnd, SICHO, TOYHO, FPaMOTHO BbipaXaTb CBOK TOYKY 3pPEHUs B
YCTHbIX U NMUCbMEHHbIX TEKCTaX, AaBaTb NMOACHEHUS MO XO4y peLLeHus 3agauwu,
KOMMEHTUPOBATbL NOSTyYEHHbI pe3ynbTar;

B Xxode obcyxaeHus 3agaBaTb BOMPOCHI MO cywecTBy obcyxaaemon Tembl,
npobnembl, pewlaemMor 3agadn, BbiCKasbiBaTb MAEW, HaUENEHHble Ha MOMUCK
peLleHns, CornocTaBnATb CBOU CYXAEHUS C CYXOEHUSMWU OPYrux Yy4aCcTHUKOB
awnanora, obHapyxusaTb pasnnyne u CXo4cTBO NO3ULMIKA, B KOPPEKTHOW dopme

CbOpMyJ'IVIpOBaTb pasHornacua, CBou Bo3pa>KeHu4;



npeacTaBnNATb pesynbTaThl PeLleHUs 3adayun, SKCNepuMMeEHTa, UccnenoBaHus,
NpoeKTa, CaMOCTOATENbHO BblGMpaTe hopmaTt BbICTYNNEHNA C YY4ETOM 3adad
npeseHTayumm n ocobeHHOCTEN ayanTopuu;

NMOHMMaTb W MCMNONb30BaTb MNPEUMYLLECTBA KOMaHOHOW W MHOVBWMAYaNbHON
paboTbl Npu peleHnn y4ebHbIX MaTeMaTUYECKNX 3aday;

npuHMMaTh UeNb COBMECTHOW AEATENbHOCTM, MNaHMpoBaTb OpraHu3auymio
COBMECTHOM paboThbl, pacnpenenate Buabl paboT, goroBapuBartbes, 06CyKaaThb
npouecc n pesynbtaT paboThl, 0606LaTb MHEHNUS HECKONBbKUX NIOAEN;
yyactBoBaTb B rpynnoBbix dopmax paboTbl (06CyxaeHusi, obMeH MHeHusMu,
MO3roBble WTYPMbl W OpYrne), BLINONHATL CBOK 4YacTb paboTbl U
KOOpAWHMPOBATb CBOW AEWCTBUS C APYrMMU YfieHaMn KOMaHAbl, OLeHMBaTb
KayecTBO CBOEro Bknaga B o6Lmin NpoayKT No Kputepusam, chopMynmpoBaHHbIM

Y4YaCTHUKaMM B3aMMOOENCTBUSI.

PerynaTtuBHble YHUBEpcarnbHble y4e6Hble aeicTBus

CamoopraHusauus:

CaMOCTOATENBbHO COCTAaBMATh MiaH, anropuTM peLleHns 3agaydm (Mnm ero 4acTb),
BblGupaTb cnocob pelleHns ¢ Y4ETOM MMEIOLMNXCA PECYPCOB N COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTMpoBaTb M KOPPEKTMPOBATb BapuaHTbl PELUEHU C

Y4YETOM HOBOM MHGOPMaLUN.

CaMOKOHTpPOIIb, 3MOLMOHANbHbIA UHTENNEKT:

BrnageTb crnocobamy camonpoBEPKM, CAMOKOHTPOSsS npouecca U pesynbraTta
peLLeHnst MaTeMaTU4YeCcKo 3agauu;

npeaBuaeTb TPYOHOCTU, KOTOpble MOryT BO3HMKHYTb MPU peLUeHun 3adauu,
BHOCUTb KOPPEKTMBbI B [OEATENbHOCTb Ha OCHOBE HOBbIX OOCTOATENbLCTB,
HalOEeHHbIX OLUNOOK, BbISIBNEHHbIX TPYAHOCTEN;

OLleHVBaTb COOTBETCTBME pe3ynbTaTta AesATeNIbHOCTU MOCTaBIEHHON LEenu u
yCrnoBusIM, OGBACHATb MPUYMHBI OOCTWXKEHUSI WM HEeOOCTWXKEHWUs  Lenw,

Haxo4MTb OLLIMOKY, AaBaTb OLEHKY NPMOBPETEHHOMY OMbITY.



NPEOMETHbIE PE3YJIIbTATHI

K KoHUy oByyeHus B 5 Kknacce obyyarouncs nonyyuT cneayrowmne npegmMmeTHble
pe3ynbTathbl:

Uucna v BbluncneHus

MoHMMaTb 1 npaBWibHO YNOTPEONATb TEPMWHBLI, CBA3aHHbIE C HaTypanbHbIMU
yncnamum, OBbIKHOBEHHBIMU U ECATUYHBIMU OPOOAMM.

CpaBHuBaTh M ynopsagounmBaTtb HaTypanbHble YUCrna, CpaBHMBATb B NPOCTENLLMNX
cny4yasix obbIKHOBEHHbIE Apobu, AecATUYHbIE OpOOW.

COOTHOCUTb TOYKY Ha KOOPAUHATHOM (YMCNOBOWN) NPAMOK C COOTBETCTBYIOLLNM €N
4Yucrnom u usobpaxaTb HaTyparnbHble Yucna TOYKaMUM Ha KOOpPAMHAaTHOW (4MCNOBOW)
NPSAMOWN.

BbinonHATL apumeTndeckme LENCTBUA C  HaTypalnbHbIMW  Yucramu, C
0ObIKHOBEHHbIMU APO6AMM B MPOCTENLLNX CyYasiX.

BbINONHATL NPOBEPKY, NPUKNAKY pe3yribTaTa BbIYUCIIEHUN.

OkpyrnaTb HaTyparnbHble Yucna.

PelueHune TekcToBbIX 3aaa4

Pewatb TekcToBble 3agjayn apuMeTUyeckum crnocobom ©n C  NOMOLbIO
OpraHNM3oBaHHOro KOHEeYHOro nepebopa Bcex BO3MOXHbIX BapUaHTOB.

Pewartb 3agayun, cogepxallime 3aBUCMMOCTH, CBA3bIBAKOLLME BENNYNHBI: CKOPOCTb,
BPEMSs, pacCTOAAHNE, LieHa, KONMYecTBO, CTOUMOCTb.

Mcnonb3oBaTb KpaTkue 3anucu, cxembl, Tabnuubl, 0603Ha4YeHUs Npu peLleHun
3agau.

Monb3oBaTbCA OCHOBHbLIMW €OUHULAMU U3MEPEHUS: LEeHbl, MacCbl, pacCTOAHUS,
BPEMEHU, CKOPOCTU, BblpaxkaTb OAHWN eOuHULbI BENUYMHBI Yepes apyrue.

M3Bnekatb, aHanu3anpoBaTtb, OUEHWBATb MWHGOPMAaUUIO, MPeaCTaBIiEHHYIO B
Tabnuue, Ha ctonbyaTon guarpamme, UHTepnpeTupoBaTb NpeAcTaBfieHHble AaHHbIe,
MCNonNb3oBaTb AaHHbIE NPU peLleHun 3agau.

HarnsgHas reomeTpus



lMonb3oBaTbCA reoMeTpUYECKUMU NOHATUAMMN: TOYKA, NpsiMad, OTPe3ok, Nyd, yron,
MHOIOYrofibHUK, OKPYXXHOCTb, KPYT.

[MprBOAMTL NPUMEPBLI 0GHEKTOB OKPYXKaIOLLEro MUpa, MetoLLMX OopMYy N3yYeHHbIX
reoMeTpU4ecKmx ouryp.

Mcnonb3oBaTb TEPMMHOMOIMIO, CBSA3aHHYIO C Yrnamu: BepluMHa, CTOpPOHa, C
MHOrOYrofibHMKaMu: yros, BeplUMHa, CTOPOHA, AuaroHarnb, C OKPYXHOCTbIO: paguyc,
anameTp, UeHTp.

N3o6paxaTtb n3y4yeHHble reomeTpruyeckne purypbl Ha HENMMHOBAHHOW W KNeT4yaTomn
Bymare ¢ NOMOLLBIO LMPKYNSA U NNHENKN.

Haxoantb [ONWHbI OTPE3KOB HEMNOCPEeACTBEHHbIM M3MEPEHMEM C  MOMOLLBIO
NNHEWNKN, CTPOUTb OTPE3KM 3a4aHHOWN OMNHbI; CTPOUTL OKPYXXHOCTb 3afaHHOro paguyca.

Mcnonb3oBaTb CBOMCTBA CTOPOH M YrfoB NPSMOYrofibHUKa, KBagpata Ana ux
NOCTPOEHWS, BbIYMCNEHNS NNOWaamM 1 nepumeTpa.

BbluMcnate nepumeTp M nnowadb KBagpata, MNpsSMOYrosibHWKa, duryp,
COCTaBJIEHHbIX N3 MPAMOYIrOfIbHUKOB, B TOM Yncre ouryp, M300paKEHHbIX Ha KrneTyaTomn
bymare.

[Monb3oBaTbCA OCHOBHLIMU METPUYECKUMU  eOUHULAMU  U3MEPEHUS  ANUHBI,
nnowaau; BolpaxaTb OAHV €ANHWLBbI BENUYNHBI Yepes apyrue.

PacnosnaBatb napannenenuneq, Kyb, Mcnonb3oBatb TEPMUHOMOIMIO: BEPLUNHA,
pebpo, rpaHb, U3MepeHusi, HaXoauMTb U3MePEHUs napannenenunena, kyba.

Bbluncnate o6bém kyba, napannenenunega no 3agaHHbIM - U3MEPEHUSM,
Nonb30BaTbCH eAnHULaMn namepeHns obbeEma.

PewaTtb HecnoxHble 3agadn Ha WU3MEpPeHWEe TreOMETPUYECKUX BEMUYUH B

NPaKTUYECKNX CUTYaLUSIX.

K KoHLy 0OyyeHus B 6 knacce obydalowmiics nonyyuT crieayrowme npeamMeTHble
pe3ynbTarThbl:

Uucna u BbluMcneHns



3HaTb M NOHMMAaTb TEPMWUHbI, CBSA3aHHblIE C Pas3fMYHbIMW BUAAMU YUCEN W
cnocobammn mx 3anucu, nepexoauTb (ecnm 3TO BO3MOXHO) OT OOHOW hOopMbl 3anmcu
yucna K gpyrow.

CpaBHuBaTb M ynopsgoumBaTth LUefble 4Yucna, OObIKHOBEHHblIE U AECATUYHbIE
Apobu, cpaBHMBATL YMcna OQHOMO U pasHbIX 3HAKOB.

BbINONHATL, codeTas yCTHbIE U MMCbMEHHbIE NPUEMBI, apudmMeTUyeckme JeNCTBus
C HaTypanbHbIMM W UENbIMA 4Ynucnamum, OObIKHOBEHHBIMW U AECATUYHbIMK ApOob6saMKU,
NONOXUTENBHLIMU M OTpULATENBHBIMU YNCIAMMN.

BbluMCNATb 3HAYEHUA YUCIOBbLIX BbIPAXEHWA, BbIMOMHATL NPUKUOKY M OLLEHKY
pesynbTata BbIYUCMAEHUA, BbINOMHATE Npeobpas3oBaHUA YUCHOBLIX BbIPaXXEHUA Ha
OCHOBE CBOWCTB apupMeTNYECKUX OENCTBUN.

COOTHOCUTb TOYKY Ha KOOPAMHATHOW MPSIMON C COOTBETCTBYHOLUM €M YMCIIOM U
n3obpaxaTtb YMCna TOMKaMU Ha KOOPAMHATHOM NPAMON, HAXOAUTb MOAYIb YMcna.

CoOOTHOCUTb TOYKM B MPSMOYrOfIbHOW CUCTEME KOopAMHAT C KoopAauvHaTtaMmu 3Toun
TOYKMN.

OkpyrnaTh uenble Yncna n gecatndHble opodu, HaxoauTb NPUBNMXKEHUS Ymcen.

UucnoBble U GyKBEHHbIE BbIpaXXeHUs

MoHMmate n ynoTpebnATe TEPMUHbI, CBSI3@HHblE C 3anuCbld CTENEeHW 4ucna,
HaxoguTb KBagpaT W KyO uucna, BbIMUCNATb 3HAYEHUS YUCHOBLIX BbIPaXEHWH,
cogepxalmx cTeneHu.

[Monb3oBaTbCA NpuU3Hakamu OenUMOCTW, packnagbiBaTb HaTypalribHble Yucna Ha
NPOCTble MHOXUTESMW.

Monb3oBaTbecs MacwTabom, COCTaBnATb NPONOPLUN N OTHOLLEHUS.

Mcnonb3oBaTb OykBbl ANA 0DOO3HaAYeHWS 4Ucen npu 3anucn MaTtemaTU4ecKux
BblpaXXEeHUN, COCTaBNATb OYKBEHHblE BbIpaXXeHUa U POpMyIbl, HAXOAUTb 3HAYEHUSN
BGYKBEHHbIX Bblpa)€HUIN, OCYLLLECTBNAA He0OX0aAMMble NOACTAHOBKN U Npeobpa3oBaHus.

HaxoanTb HEN3BECTHbIN KOMMNOHEHT paBEeHCTBA.

PelueHne TeKCTOBbIX 3aaa4

PewaTtb MHOrowarosble TEKCTOBbIE 3aa4M apudPMeTUHECKUM crnocobom.



PewaTtb 3agayqn, cBA3aHHble C OTHOLUEHWEM, MPONOPLMOHANBHOCTLIO BEMUYUH,
npoueHTamMu, pelwlaTb TP OCHOBHbIE 3a4a4m Ha Apobu 1 NPOLEHTbI.

Pewatb 3agayn, cogepxaliue 3aBUCMMOCTU, CBA3bIBAOLLME BEMUYMHBI: CKOPOCTb,
BPEMS, pacCTOSHWE, LeHa, KONUYeCcTBO, CTOMMOCTb, MPOM3BOOUTENBHOCTb, BPEMS,
00béM paboTbl, UCNOMNb3ys apudmMeTUyeckne OencTBUSA, OLEHKY, NPUKUAKY,
NONb30BaTbCA €AUHULAMU U3MEPEHNSA COOTBETCTBYHOLUX BENNYNH.

CocTaBnatb GYKBEHHbIE BbIpaXXEHWS MO YCNOBUIO 3a4auMu.

M3Bnekatb WHGOpMauUuo, nNpencTaBneHHyw B Tabnuuax, Ha JIMHEWHOW,
ctonb4yaTton nnu KpyroBom guarpaMmmax, MHTepnpeTupoBaTth NpeaCcTaBeHHble JaHHble,
MCMONb30BaTb JaHHbIE NPU peLleHnn 3aaau.

MpeactaBnatb MHGOpMaUMO C NoMouwbio Tabnuu, NUHENHoOWn u ctondyaTon
anarpaMm.

HarnspHas reomeTtpus

MprBOAMTL NPUMEPLI 0OHEKTOB OKPYXAIOLLEro Mupa, UMeroLLMX POpMYy N3yYeHHbIX
reoMeTpuU4eCcKMX MIIOCKMX W MPOCTPAHCTBEHHbLIX Uryp, MNpUMeEpPbl pPaBHbIX W
CUMMETPUYHBIX Uryp.

N30bpaxaTb C MOMOLLbBIO LMPKYNs, NMHENKN, TPAHCNOpTUpa Ha HENIMHOBAHHOW U
KnetyaTon Gymare msydeHHble MNNOCKUEe reoMeTpuyeckne urypbl M KOHUrypauumu,
CYMMETPUYHbIE OUrYpbl.

lMonb3oBaTbCA reoMeTpUHECKUMU MOHATUAMMU: PaBEHCTBO Uryp, CUMMETPUS,
MCMNONb30BaTb TEPMUHOSNOMMIO, CBA3AHHYKD C CUMMETPUEN: OCb CUMMETPUU, LEHTP
cUMMeTpUn.

HaxoauTb BENNYMHbI YINI0B U3MEPEHNEM C MOMOLLbIO TPaHCNopTUpa, CTPOUTb YIibl
3ajaHHOMN BENYMHbI, MONb30BaTbLCA MPWU pPeELUEeHUU 3ajay rpagyCHoOM Mepon Yrios,
pacrnosHaBaTb Ha YepTexax OCTPbI, MPSMON, Pa3BEPHYTLIA N TYNOW Yriibl.

Bbluncnate  gnvHy  fIOMaHoW, nepuMeTp  MHOrOYyrosfibHUKa, Mnofib3oBaTbCA
eanHULaMn U3MeEpPEHNA ONWHbI, BblpaXaTb OAHW €AWHULbI U3MEPEHUs ONUHbI Yyepes
apyruve.

HaxoguTb, MCNonb3ysa 4YepTEXHble WHCTPYMEHTbl, PacCTOSHUA: Mexay ABYMS

TOYKaMW, OT TOYKMN OO0 I'IpFIMOIZ, ONNHY NYTU Ha KBa,D,paTHOIZ CeTKe.



BbluncnaTe nnowanb duryp, COCTaBRNeHHbIX U3 NPSIMOYTONIbHUKOB, UCMONb30BaTh
pasbueHne Ha NpPsMOYrofibHWKW, Ha paBHble GUrypbl, AocTpavBaHue [0
NPSIMOYrofibHMKa, MONb30BaTbCsl OCHOBHbIMM  €AVMHULAMM  U3MEPEHUS NoLiaaw,
BblpaXxaTb O4HM eanHULbI M3MEPEHUs NoLaan Yepes apyrue.

Pacno3HaBaTb Ha Mogensx u W300paxeHusix nupamugy, KOHyC, LWIMHAP,
MCcnonb3oBaTb TEPMMHONONNIO: BEpLUMHA, pebpo, rpaHb, OCHOBaHWE, pa3BépTka.

N3o6paxaTb Ha kneT4yaTton Gymare npsiMoyronbHbI Napannenenune.

Bbluncnate 06bEM npsiMoyronbHoro napannenenunena, kyba, nonb3oBaTbes
OCHOBHbIMUW eAVHULAMY U3MEPEHUsI 0OBbEMA;

PelwaTtb HecnoxHble 3adayn Ha HaxoXOeHue TeoMEeTPUYECKUX BENUYMH B

NPaKTUYECKNX CUTYyaUUAX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoubnbie | IIpakTnueckue (mupp )
NPOrpamMMmsblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsbl
1 Harypainbnsle uncia. JleicTBus ¢ 43 1 bubnuoreka [IOK
HaTypaabHBIMU YHUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpust. JInnuu Ha 12 9 bu6mmoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOkrkHOBEHHbIC APOCH 48 L https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
4 Harnsanas reomerpusi. MHOTOYTOJIBHUKH 10 1 httns:/m.edsoo.ru/7fA131ce
bu6mmorexa [IOK
> flecatiibie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpust. Tena u purypsi B 9 1 bubmuorexka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
! HosTopenne 1 obodwmenHe 10 L https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10
s 170 4 4

I[TPOTPAMME
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6 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM uu¢posbIe
Ne ni/nn P Konrtpousnbie | IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 HatypaneHie wicna 30 L https://m.eds00.ru/7f414736
5 Harnsaanas reomerpus. Ilpsmeie Ha 7 bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [JOK
3 Jlpodu 32 1 ! https://m.edso00.ru/7f414736
bu6mmoreka [JOK
4 Harnsannas reomerpus. Cummerpust 6 1 httos:/m.edsoo.ru/7FA14736
bu6nmoreka [JOK
> Beipwxerns ¢ Oykeamn 6 https://m.edso00.ru/7f414736
5 Harnmannas reomerpusi. @urypsl Ha 14 1 1 bubnnoreka [JOK
IIOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [IOK
7 [TonoxurenpHble U OTPULIATENbHBIEC YUCITA 40 1 httos:/m.edsoo.ru/7FA14736
bubmuoreka [JOK
8 Hpencrannetie AaHARX 6 1 https://m.edso00.ru/7f414736
9 Harnmsannas reomerpusi. @urypsl B 9 1 bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpeHnue, 06061IEHNE, 20 1 bubnuorexa [JOK
CHUCTEMAaTU3aIINs https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 5 5
[TPOT'PAMME
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INIOYPOYHOE INIAHUPOBAHUME

5 KIIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka Beero Koutpoabusie | IIpakTHueckue ﬁggg{(’;:l:enbﬂble
padoTsbI padoThI pecypesI
1 [ecatuynas cucrema cuuciaeHus. Psan 1 bu6nuoreka [IOK
HaTypaJIbHbIX YUCEII https://m.edsoo.ru/f2a0ccOc
5 Jecsatnanas cucrema cuncieHus. Psiy 1
HaATypaJbHBIX YUCEIl
3 Harypanersiit pan. Hucxo 0 1 Et?;i?ﬁ?gg;g r?/IISZaOcafe
4 Harypanpnsiit psig. Yucmo 0 1
5 Harypabnble yncina Ha KOOPAUHATHOU 1 bu6nuorexa LIOK
npsAMon https://m.edsoo.ru/f2a0e0fc
6 HatypanbeHble ynciia Ha KOOpINHATHON 1 bubnmorexa [JOK
PSMOi https://m.edsoo.ru/f2a0e2a0
7 HarypanbHble uncia Ha KOOpJUHATHON 1 bubnuorexa [IOK
IpAMOHN https://m.edsoo.ru/f2a0e426
8 CpaBHeHuE, OKpYTIJIEHHE HATYpaJIbHbIX 1 bu6nuorexa [IOK
qyucel https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKPYTJICHUE HATyPaTbHBIX 1 bubmmoreka [JOK
qucel https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKPYTJIEHUE HATYyPaIbHbBIX 1 bubnmnorexa [JOK
4ucell https://m.edso0.ru/f2a0d300
11 CpaBHeHME, OKPYTJIEHUE HATyPaJIbHbBIX 1 bu6nuoreka [IOK

qUCCJI

https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
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CpaBHeHHE, OKPYTJICHUE HATyPATbHBIX

12
qrcen
13 Apudmernueckue 1eHCTBUS C bu6nuorexa LIOK
HaTypaJabHBIMU YHCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmerrdeckue I1eHCTBUS C bubmuotexa [JOK
HaTypaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0f5ha
15 Apudmernueckue 1eHCTBUS C bubmuorexa [IOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/f2a0f704
16 Apudmernueckue 1eHCTBUS C bubnuoreka [IOK
HaTypaJabHBIMU YHCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckue I1eHUCTBUS C bubnuorexa [JOK
HaTypaJIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a1015e
18 Apudmerndeckne 1eHCTBHS C bubnuorexa [IOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/f2al0c3a
19 Apudmerndeckue 1eHCTBUS C bu6nuorexa [IOK
HaTypaJabHBIMU YHCIIAMU https://m.edsoo.ru/f2a10da2
CBolicTBa HYJISI IPU CIIOKEHUU U BuG LIOK
: nOIMoTeKA
20 YMHO>XE€HUH, CBOMCTBA €IMHULIBI IPU
https://m.edsoo.ru/f2al04ec
YMHO)KEHUHU
CBoiicTBa HYJIS IPH CIOKCHUAU H
21 YMHO)XCHUH, CBOMCTBA €IMHUIIBI TIPU
YMHOXEHUHU
[lepemecTuTeNbHOE U COYETATEILHOE BuG 110K
. uoIMoTeKa
22 CBOWCTBA CIIOKEHHS U YMHOKCHHUS, httos://m.edsoo.ru/f2a0ef3e
pacrpeieuTeIbHOE CBOMCTBO YMHOKECHHUS T '
[lepemecTuTenbHOE U COYETATENEHOE
23 CBOWCTBA CIIOKEHHS U YMHOKCHHS,

pacnpenenuTeabHOE CBOMCTBO YMHOXKEHUS



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
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Kontponbnas padora Ne 1 o reme: ™

24 Apudmernaeckue AeUCTBUS C
HaTypajlbHbIMU YHCIaMH".
o5 Jenutenu U KpaTHBIE YKCIIA, PA3I0KEHHUE
YuCiia Ha MHOYKUTEIN
26 Jenutenu u KpaTHbIE YKCIIa, Pa3I0KEHUE bu6nuorexa IIOK
YHCJIa HA MHOXUTEIIN https://m.edsoo.ru/f2a116b2
97 Jenutenu u KpaTHBIE YKCIIa, Pa3I0KEHHE
YuciIa Ha MHOKUTETH
bubnmorexa [JOK
28 flenerue ¢ ocTatioM https://m.edso:)_.I ru/f2al116c
bubmmorexa [JOK
29 flenerue ¢ ocTatioM https://m.edsog)_.I ru/f2allsfa
30 [IpocThie U cOCTaBHBIC YKCTIa bubmorexa [IOK
https://m.edsoo.ru/f2a11a90
31 ITpocTeie 1 cocTaBHBIE UnCIa bubmmorera LHOK
https://m.edsoo.ru/f2al1bb2
32 [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9 Et?fs?/lj;?:(;(;gg};a 11806
33 [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9 Et?fs?ﬁ%?:;(;gg}éall 96e
34 YucnoBble BBIPAXKEHUS; TOPSAOK JEUCTBUI bubmmorexa [JOK
https://m.edsoo.ru/f2a11f18
35 Hucnosle BEIpaXKEHUS; TOPAIOK JEHCTBUN bubmmorexa LIOK
https://m.edsoo.ru/f2a12080
36 YuciioBbie BRIPAKECHUS; TIOPSIOK ACHCTBUN bubnnorexa [JOK

https://m.edsoo.ru/f2al123fa
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Pemrenye TeKCTOBBIX 3a7a4 Ha BCE

37 apudMeTUYECKHe ICUCTBUS, Ha IBIDKCHHUE U bubmorexa LIOK
p a S Ha A https://m.edsoo.ru/f2a0f894
MOKYITKH
Pernienue TeKCTOBBIX 3a/1a4 Ha BCE
38 apudMeTHIeCKue EHCTBHSA, Ha JBIKEHUE U bubmorexa LIOK
p A » Ha 1 https://m.edsoo.ru/f2a0f9fc
MOKYTTKU
PerreHne TeKCTOBBIX 3a71a4 Ha BCE
39 apudMeTHuecKue NeiCTBUA, Ha JBIKEHUE U bubmorexa LIOK
P A Ha A https://m.edsoo.ru/f2a121a2
MOKYTIKU
Pemrenne TeKCTOBBIX 3a71a4 Ha BCE
40 apudmeTnueckue AeMCTBUsI, HA ABIKEHUE U bubmmorexa HOK
P ’ https://m.edsoo.ru/f2a12558
MOKYTIKU
Pemrenye TEKCTOBBIX 3a7a4 Ha BCE
41 apudMeTHUIECKHe IeUCTBUS, Ha IBIDKCHHUE U bubmorexa LIOK
p a S Ha https://m.edsoo.ru/f2a12832
MTOKYTTIKH
Penienue TeKCTOBBIX 3a/1a4 Ha BCE
42 apudmeTnyeckue AeMCTBUsI, Ha ABMKEHUE U bubmmorexa LIOK
p a S Ha A https://m.edsoo.ru/f2a12990
MOKYTTKH
43 KonTtponpHas pabota o teme bu6nuorexa [IOK
"HaTtypanbHble uncia 1 HyJp" https://m.edsoo.ru/f2al2cba
bu6mmoreka [IOK
44 Touka, mpsiMasi, OTpe30K, nyd. JlomaHas
P P y https://m.edsoo.ru/f2a0d54e
45 N3MepeHne 1JIMHBI OTPE3Ka, METPUUECKUE bu6nuoreka [IOK
€IMHULIBI U3MEPEHUS JITUHBI https://m.edsoo.ru/f2a0daee
46 W3mepenue IMHBI OTpe3Ka, METpUUYECKUE bubmuorexa [IOK
€IMHUIIBI U3MEPEHUS JTUHBI https://m.edsoo.ru/f2a0df3a
bubmuoreka [JOK
47 OKpy’>KHOCTb U KpYyT nomHotexa 1

https://m.edsoo.ru/f2a0d684
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48

OKpy’>KHOCTb U KpYyT

49 [IpakTuyeckas pabora o Teme bu6nuorexa [IOK
"IlocTpoenue y3opa u3 okpyxHocTei" https://m.edsoo.ru/f2a0d7e2
50 VYrou. [Ipsamoit, ocTpslid, Tynou u bubnuotexa [JOK
Pa3BEPHYTHIN YTIJIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsMoin, OCTpsIi, TyNION U
Pa3BEPHYTHIN YIJIbI
bubnmnoreka [JOK
52 Hswmepetiite yrios https://m.edsog ru/f2a1319c
bubnmorexa [JOK
53 Hswmepetiite yrios https://m.edsoclf ru/f2al32fa
bubmuorexa [IOK
>4 Hsmepetine yrios https://m.edsol_.[ ru/f2a13476
55 [IpakTuueckas pabora o Teme bub6muorexa [IOK
"Iloctpoenue yriaos" https://m.edsoo.ru/f2a13606
56 JpoOs. [IpaBuiibHBIE U HETTPABUIILHBIE bu6nuorexa [IOK
apobu https://m.edsoo.ru/f2a13764
57 HpoOs. [TpaBunbHBIC 1 HEIPABUIIbHBIC bubnuorexa [JOK
Ipodu https://m.edsoo.ru/f2al13c8c
58 HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC bubnmnoreka [JOK
Ipodu https://m.edsoo.ru/f2a14146
59 JpoOs. [IpaBuiibHBIE U HENTPABUIILHBIE bu6nuorexa LIOK
Ipobu https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBunbHbBIC 1 HEPABUIIbHBIC bubmmoreka [JOK
Ipodu https://m.edsoo.ru/f2a15582
61 OCHOBHOE CBOMCTBO ApOOH bubmnorexa [IOK

https://m.edsoo.ru/f2a143e4
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bubmnoreka LIOK

62 OcroBHoe CBOHCTBO ApodH https://m.edsoo.ru/f2al451a
N bu6mmoreka [IOK
63 OcroBroe CBOHCTBO ApodH https://m.edsoo.ru/f2a1463c
N bu6mmoreka [IOK
64 OcroBroe CBOHCTBO 1podH https://m.edsoo.ru/f2al475e
. bubmuoreka [{OK
65 OcroBroe cBOHCTBO 1podH https://m.edsoo.ru/f2a14c90
. bubmuoreka [JOK
66 OctoBHoe CBOHCTBO ApodH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOWCTBO Jpodu
N bu6mmoreka [IOK
68 Cpasnenye apodeit https://m.edsoo.ru/f2a14f74
. bubmuoreka [{OK
69 Cpasnenye apodeii https://m.edsoo.ru/f2a151f4
70 CpaBHeHue npobeit
71 CpaBHenue apooeit
7 CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX bubnnorexa [JOK
npobeit https://m.edsoo.ru/f2al7cc4
73 CrokeHue ¥ BRIYUTAaHUE OOBIKHOBEHHBIX bu6mmoreka [IOK
npobeit https://m.edsoo.ru/f2al7e54
74 CroxeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX bubnmoreka [JOK
npobeit https://m.edsoo.ru/f2a1802a
75 CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX bu6muoreka [JOK
npobeit https://m.edsoo.ru/f2al81ce
76 CrokeHue ¥ BRIYUTaHUE OOBIKHOBEHHBIX bu6mmoreka [IOK

npobeit

https://m.edsoo.ru/f2a1835e
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CrnokeHne U BEIYUTAaHHE OOBIKHOBEHHBIX

" npobeit
78 CI10)KCHUE ¥ BBIYUTAHHE OOBIKHOBEHHBIX
npobeit
79 CrokeHue ¥ BRIYUTAaHUE OOBIKHOBEHHBIX
npobeit
bubnuorexa [JOK
80 Cmemansas pooe https://m.edsog ru/f2a1592e
bubnuotexa [JOK
81 Cmemanias 1pods https://m.edSO(I)l. ru/f2al5aSa
bubnuorexa [JOK
82 Cmemanias 1pods https://m.edso:;.[ ru/f2al5h68
bubmuoreka [{OK
83 Cmemanias 1pods https://m.edso:)_.[ ru/f2alse2e
84 YMHOXEHHUE U JACIICHHE OOBIKHOBEHHBIX bubmuorexa [JOK
Ipobeif; B3auMHOOOpaTHBIC ApooH https://m.edsoo.ru/f2a184e4
85 YMHOXEHUE U JAeJICHHE OOBIKHOBEHHBIX but6mmoreka [JOK
npo0eii; B3auMHOOOpaTHBIE IpoOH https://m.edso00.ru/f2a18692
86 YMHO)iceHI/Ie 1 JIeJIeHUe OOBIKHOBEHHBIX bubmuoreka [JOK
Tpo0eii; B3aMMHOOOpaTHBIC APOOH https://m.edsoo.ru/f2a18a20
87 YMHOXEHHUE U JCICHHE 0OBIKHOBEHHBIX bubnuorexa [JOK
Ipobeif; B3auMHOOOpaTHBIC ApodH https://m.edsoo.ru/f2a18b56
88 YMHOXEHHUE U JACJICHHE OOBIKHOBEHHBIX bubmuoreka [JOK
npo0eii; B3auMHOOOpaTHBIEC IpoOu https://m.edsoo.ru/f2a19088
89 VYMHOXEHUE U JieJIeHHe OOBIKHOBEHHBIX bubmuoreka [JOK
Ipo0eii; B3aMMHOOOPATHBIC IPOOH https://m.edso0.ru/f2a19560
90 YMHOKEHHE U JIeJIeHHEe 0OBIKHOBEHHBIX bu6nuoreka [IOK

npo0Oeit; B3auMHOOOpaTHbIE APOOH

https://m.edsoo.ru/f2a196a0



https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0

VYMHOXEHHUE U JIeJIeHnE OOBIKHOBEHHBIX

bu6mmorexa [JOK

o nIpo0eii; B3auMHOOOpaTHBIEC Ipodu https://m.edsoo.ru/f2a198da
92 Petienne TeKCTOBBIX 3a71a4, COAEPIKALIUX bubnunoreka [JOK
npo6u. OcHOBHEBIE 3a/1a4X Ha Jpodu https://m.edsoo.ru/f2al81ce
93 PerieHne TeKCTOBBIX 3aj1a4, COACPKAIINX bubmnoreka [JOK
npo6u. OcHOBHBIE 3a7]a41 HA APOOHU https://m.edsoo.ru/f2a1835e
94 Pemienne TeKCTOBBIX 3a71a4, COAEPIKAIIUX bubmmorexa [JOK
npobu. OCHOBHBIE 3371a49H Ha IpoOH https://m.edsoo.ru/f2al8c5a
Petienne TeKCTOBBIX 3a]1a4, COAEPKALLUX bubnuorexa [IOK
95
npobu. OcHOBHBIE 3a/1a4X Ha Jpoodu https://m.edsoo.ru/f2a18e76
96 Pelienne TeKCTOBBIX 3a71a4, COACPKAIIMX bubmnoreka LIOK
npobu. OCHOBHBIE 3a71a49H Ha IpoOH https://m.edsoo.ru/f2al18f7a
97 Pemienne TeKCTOBBIX 33714, COAEPIKAIIUX bu6mmorexa [JOK
npobu. OCHOBHEBIE 3a71a4H Ha IpoOH https://m.edsoo.ru/f2a199f2
98 Pemenue TekCTOBBIX 3a/1a4, COAEPKALLIMX bu6nuoreka [JOK
npo6u. OcHOBHBIE 3a/1a4X Ha Jpodu https://m.edsoo.ru/f2al19c2c
99 Perienne TeKCTOBBIX 3aj1a4, COACPKAIINX bubmnoreka LIOK
npobu. OCHOBHBIE 3a71a4H Ha IpoOH https://m.edsoo.ru/f2alald6
100 Pemienne TeKCTOBBIX 33724, COAEPIKALIUX bubnmnoreka [JOK
npobu. OCHOBHBIE 3a71a4H Ha IpoOu https://m.edsoo.ru/f2ala2ee
[Ipumenenne OyKB AJs 3aMIUCU
101 MaTE€MaTUYECKUX BBIPAXKECHUN U bubmmorexa LOK
. https://m.edsoo.ru/f2ala3fc
MPEIIOKEHUI
[Tpumenenue OyKB 7S 3aMIUCU
102 MaTEeMaTHUYECKUX BBIPAKCHHUH H
MPEITI0KEHU I
103 KonTponbhas paboTa no teme bubmmorexa [IOK

"OOBIKHOBEHHBIE ApOOH"

https://m.edsoo.ru/f2ala5le



https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e

104 MuoroyroasHUKH. YeThIpEXYTOIBHHK, bubnmoreka [JOK
IPSIMOYTOJIBHUK, KBaJpaT https://m.edsoo.ru/f2al6ae0

105 MHoroyroiabHUKH. YeThIpEXYTOJIbHUK, bubnunoreka [JOK
PSAMOYTOJIBHUK, KBAaApaT https://m.edsoo.ru/f2al6c7a
[TpakTnyeckas pabora o Teme

106 "[TocTpoeHue npsIMOYTOIbHUKA C bu6nuorexa IIOK
3aJaHHBIMA CTOPOHAMM HA HEJIMHOBAaHHOMU https://m.edsoo.ru/f2al6ele
Oymare"

bu6mmoreka [IOK

107 TpeyromeH https://m.edsoo.ru/f2a16194

108 TpeyronbHHUK
[Tnomans 1 nepuMeTp NPSMOYTOJILHUKA

109 MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 bubmuorexa [IOK
MPSMOYTOJIbHUKOB, €IMHULIBI U3MEPEHUS https://m.edsoo.ru/f2al16fe0
IUIOILAH
[Tnomans u nepumMeTp NpSMOYTOJILHUKA U

110 MHOT'OYT'OJIbHUKOB, COCTaBJICHHbIX U3 bubmuotexa [JOK
IIPSIMOYTOJIBHUKOB, €IMHULIBI N3MEPEHUS https://m.edsoo.ru/f2a17184
IUIOILAH
[Inomans 1 nepumMeTp NpsSMOYTOJILHUKA U

111 MHOTOYTI'OJIbHUKOB, COCTaBJIEHHbIX U3 bubnuoreka LIOK
IPSMOYTOJIBHUKOB, €IMHULIBI U3MEPECHUS https://m.edsoo.ru/f2a17328
o

bu6mmoreka [JOK

112 IlepuMeTp MHOTOYrOJbHHUKA https://m.edsoo.ru/f2a1691e

113 [IepumeTp MHOrOyroIbHHUKA

114 Jecsatuunas 3anuce apobeit bubmmorexa TIOK

https://m.edsoo.ru/f2alb55e



https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
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bubmnoreka LIOK

115 HecsTidnas 3amuch apodeit https://m.edsoo.ru/f2alb87e
116 | Jecnmuman sanvics apodei om0zt
117 CpaBHeHHUE IeCATHUHBIX IpoOei Eggﬁ:ﬁ? 8}?251104951
118 CpaBHEHHUE IECATHUHBIX TpoOei Egg?;,?::g;g :3/I§Za1063e
119 CpaBHeHuE 1eCATUYHBIX IpoOeit ngg;ﬁf:;{;g S/I:Zauboz
120 CpaBHeHuE 1eCATUYHBIX IpoOeit nggﬁr?::;(;:f :3/I1fza1ccze
121 CpaBHeHuE 1eCATUYHBIX IpoOeit

122 JleiicTBUS ¢ MECATUUHBIME POOSIMU Et?i?;;?:;(;g 8/11§2a10e4a
123 JleificTBUS ¢ NECATUUHBIMU IpOOSIMU nggﬁr?f:;(;(lf S/I:Zalcfsz
124 JleificTBUS ¢ NECATUUHBIMU IpOOSIMU nggﬁ&fg;g S/IISZald 174
125 JleficTBHSI C IECATUYHBIMU APOOSIMU E;ffﬁ:f:;ﬁ,g 8/1152a1d516
126 JleficTBHSI C IECATUYHBIMU APOOSIMU ESEHE;T:;(:)E 8/1:2a1d64c
127 JleficTBHSI C IECATUYHBIMU APOOSIMU E;ISSH/I;I,?]T:;(;EI 8/11<=2a1d750
128 JleiicTBUS ¢ NECATUUHBIME IPOOSIMU Eggﬁ?ﬁ::g;g r(jllifZaldBSe
129 JleicTBHS ¢ MECATUUHBIME IPOOSIMU buomaorexa O

https://m.edsoo.ru/f2a1d962



https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962

bubmnoreka LIOK

130 JleficTBHSI C TECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2alda7a
131 JleiicTBHS ¢ NECATUUHBIME IPOOSIMU Egg?;;f;;g 8/11§Za1db88
132 JleiicTBUS ¢ NECATUUHBIME IPOOSIMU Eggﬁfﬁ? 8/11;&1(;01;1
133 JleiicTBuS ¢ JECATUIHBIMH APOOSIMU 5&65):1/12?:;(;5 r(a/I;alelso
134 JleiicTBUS ¢ NECATUUHBIMU IpOOSIMU ngi;r?:é(;(]f S/I:Zalezes
135 JleificTBUS ¢ NECATUUHBIMU IpOOSIMU nggﬁﬁig r(a/I?zalegda
136 JleficTBUSI C IECATUYHBIMU APOOSIMU Eggjﬁ;fg;g 8/1152a1e4f2
137 JleficTBHSI C TECATUYHBIMU APOOSIMU E::SSH/I;I;T:J;? :3/I]fzale4f2
138 JleiicTBHS ¢ NECATUUHBIME IPOOSIMU Egi?;;f;;g 8/I]fza1e5f6
139 JleiicTBUS ¢ MECATUUHBIME IPOOSIMU Et?[?s?;;?:;(;gg};a 16704
140 JleiicTBHS ¢ JECATUUHBIME IPOOSIMU

141 OKpyrJIeHHEe NEeCATUYHBIX Ipo0ei E::Kin/lj;T:é(:)(])l :3/1:2a1e826
142 OxpyryieHne eCATHIHBIX Po0ei ngsH;;T:;(;g r?;/llfzalebw
143 OxpyrieHne AeCATHIHBIX Jpobeit Eﬁ?ﬁ:ﬁ? 8/?2&1%68
144 OxkpyrieHue JecsITHUHBIX Apobeit



https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68

145 Pemienne TeKCTOBBIX 3a7a4, COAEPIKAIINX bu6mmorexa [JOK
npobu. OCHOBHBIE 3a7]a4H Ha IpoOu https://m.edsoo.ru/f2aled8a
146 Petienne TeKCTOBBIX 3a71a4, COAEPIKALIUX bubnunoreka [JOK
npo6u. OcHOBHEBIE 3a/1a4X Ha Jpodu https://m.edsoo.ru/f2alef10
147 PerieHne TeKCTOBBIX 3aj1a4, COACPKAIINX bubmnoreka [JOK
npo6u. OcHOBHBIE 3a7]a41 HA APOOHU https://m.edsoo.ru/f2a1f028
148 Pemienne TeKCTOBBIX 3a71a4, COAEPIKAIIUX bubmmorexa [JOK
npobu. OCHOBHBIE 3371a49H Ha IpoOH https://m.edsoo.ru/f2a1f136
149 Pemenne TeKCTOBBIX 3a/1a4, COIEPIKAIIUX
npobu. OcHOBHBIE 3a/1a4X Ha Jpoodu
150 Pemennie TeKCTOBBIX 3a71a4, COAEPKAIINX
npobu. OCHOBHBIE 3a71a49H Ha IpoOH
151 KonTtpomnpHas pabota o teme bubnuorexa [IOK
"JlecsaTuunbie 1podu"” https://m.edsoo.ru/f2al1f23a
MHuororpanauku. M3o0pakenue
152 MHOTOIpaHHUKOB. Monenu bubmorexa [IOK
https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
Mmuororpanauku. M300paxkenne
153 MHOTOIpaHHUKOB. Monenu bubmmorexa TIOK
https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
154 [IpstmoyronbHBIN Napasienenumnen, Kyo. bu6mmoreka [IOK
Pa3BépTku kyOa u mapayenenuneaa https://m.edsoo.ru/f2ala802
155 [IpsiMoyronbpHBIN napasuienenunesn, Kyo. bubnuorexa LIOK
Pa3BépTku kyOa u nmapamienenumneaa https://m.edsoo.ru/f2ala924
156 [IpaxTrueckas padota nmo Teme "Pa3BépTka bu6nuoreka [IOK
KyOa" https://m.edsoo.ru/f2alaef6
157 O06béM Kyba, MPAMOYTOJIBHOTO bubmmorexa [IOK

napajjaciacnuicaa

https://m.edsoo.ru/f2a1b09a



https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a

158 O06béM Kyba, MPAMOYTOJIBHOTO 1 bubnuorexa [IOK
napa’suiesienuiena https://m.edsoo.ru/f2a1b248
159 O06BEéM KyOa, IPAMOYTOIBHOTO 1
napajuieJenumneia
160 O0BEM KybOa, MPSIMOYTOJIBLHOTO 1
napasuieNienumne1a
161 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmuorexa [IOK
Kypca 5 ki1acca, 00001eHre 3HaHUH https://m.edsoo.ru/f2a1f76c
162 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB 1 bubnuoreka [IOK
Kypca 5 kjacca, 0000IeHe 3HaHUH https://m.edsoo.ru/f2a1f924
[ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJOB bubnuorexa [JOK
163 . 1
Kypca 5 kinacca, 00001IeHre 3HaHHH https://m.edsoo.ru/f2alfaaa
[ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B bubnuorexa [IOK
164 . 1
Kypca S ki1acca, 00001eHre 3HaHUH https://m.edsoo.ru/f2a1fc08
IToBTOpEHNE OCHOBHBIX MOHATUIA U METOLOB bu6nuorexa [IOK
165 . 1
Kypca 5 kiacca, 00001eHNe 3HaHUH https://m.edsoo.ru/f2alfeec
166 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB 1 bubnuorexa [JOK
Kypca 5 kinacca, 000011IeHre 3HaHHH https://m.edsoo.ru/f2a200a4
167 Wrorosas koHTpoJibHAsA paboTa 1
168 IToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB 1 bu6nuoreka [IOK
Kypca 5 ki1acca, 000011eHre 3HaHUH https://m.edsoo.ru/f2a201f8
169 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmuorexa [IOK
Kypca 5 kitacca, 00001eHIe 3HaHUI https://m.edsoo.ru/f2a20388
170 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubnuoreka LIOK
Kypca 5 kinacca, 00001eHre 3HaHUHA https://m.edsoo.ru/f2a2069e
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME



https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpouabnsie | IIpakTnueckue HuppOBLIC
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 Apudmernueckue I1eUCTBUS C 1 bu6nuoreka [IOK
MHOT'03Ha4YHBIMU HATypaJIbHbIMU YUCIAMHU https://m.edso0.ru/f2a208ec
) Apudmernueckue IeiCTBUS C 1 bubnuorexa [IOK
MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIAMH https://m.edsoo.ru/f2a20aea
3 Apudmernueckue AeUCTBUS C 1 bubnuorexa [IOK
MHOT'03HAa4YHBIMU HATypaJIbHBIMU YUCIAMU https://m.edsoo.ru/f2a2140e
4 Apudmernueckue T1eUCTBUS C 1 bubnuotexa [JOK
MHOTI'03Ha4HBIMU HATYyPaJIbHBIMU YUCIaMU https://m.edso0.ru/f2a21580
5 Apudmernueckue eiCTBUS C 1 bubmuorexa [IOK
MHOT'03HAaYHBIMH HATYPaJIbHBIMH YHCIaMHU https://m.edsoo.ru/f2a216de
6 Apudmernueckue AeUCTBUS C 1 bubnuorexa [IOK
MHOT'03HAa4YHBIMU HATypaJIbHBIMU YUCIAMU https://m.edsoo.ru/f2a2180a
7 Uucnoble BBIPAKEHHUS], TOPSAOK NEUCTBUM, 1 bubnuorexa [JOK
HCIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 UwucnoBbie BEIPAKEHUS, TOPSAOK ICUCTBUH, 1 bu6mmorexa [JOK
UCIIOJIb30BaHUE CKOOOK https://m.edsoo.ru/f2a20d6a
9 HucnoBble BBIPAXKEHUS, OPSAIOK JICMCTBHIM, 1
UCTIOJIb30BaHUE CKOOOK
10 YucnoBble BbIpaXEHUsI, MOPSIOK JICHCTBHI, 1
HCIOJIb30BaHNE CKOOOK
11 HucnoBble BBIpAXEHUS, MOPSAIOK JICHCTBHIA, 1

HUCIIOJIb30BaHME CKOOOK



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

bubmnoreka LIOK

12 OKpYIIICHHE HATYpAIbHbIX HCC https://m.edsoo.ru/f2a21274
13 OkpyrJiIeHHE HAaTyPaIbHBIX YHCEIT
14 OkpyriieHue HaTypaJIbHbIX YHCET.
Jlenutenu U KpaTHBIE YKCIIa; HAUOOIbIINN BuGmiorexa LIOK
15 OOLIMI IeNUTENbh 1 HauMEHBIIIEe 00I1ee
KpaTHoe https://m.edsoo.ru/f2a22a3e
JlenuTtenu u KpaTHbIE Yncia; HAUOOIbIIHIA BuGmmorexa LOK
16 0oOIIM IeNUTENb Y HauMEHBIIIEE 00I1Iee
KpaTHoe https://m.edsoo.ru/f2a22b9c
JlenuTenu U KpaTHbIEC YHCiIa; HAauOOIbIIHIA BuGmmorexa OK
17 oOIIUI ACNIHUTENh U HaUMEHBIIIee 001Iee
KpaTHoe https://m.edsoo.ru/f2a2340c
JlenuTtenu U KpaTHbBIE YKCIIa; HAUOOBIITHIA
18 OOIIMI IeNUTENh U HaUMEHbIIIee 00IIee
KpaTHOE
Jlenutenu U KpaTHBIE YKCIIa; HAWOOIbIINN
19 OOLIMI IeNUTENb 1 HauMEHbIIIee 001ee
KpaTHOE
Jlenutenu ¥ KpaTHBIE YKCIIa; HAUOOJIBIINAN
20 OOIIMI IeNUTENb ¥ HauMEHBIIIEE 00I1ee
KpaTHOE
21 JlenuMoCcTh CyMMBI ¥ TIPOU3BEICHUS bubmmorexa [IOK
https://m.edsoo.ru/f2a22d2c
22 JlenuMoCcTh CyMMBI ¥ TIPOU3BECHUS bubmorexa [JOK
https://m.edso00.ru/f2a23254
23 Jlenenue ¢ 0CTaTKOM



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254

bubmnoreka LIOK

24 Jlenenne ¢ ocTaTkom https://m.edso00.ru/f2a24104
25 Pemrenue TekCTOBBIX 3a1a4 bubmmorexa TIOK
https://m.edsoo.ru/f2a21e90
26 Perrenue TeKCTOBBIX 3a1a4 bubmmorexa TTOK
https.//m.edsoo.ru/f2a2226e
27 Perrenue TeKCTOBBIX 3a1a4 bubmorexa [IOK
https://m.edso0.ru/f2a22412
28 Perrenune TeKCTOBBIX 3a1a4 bubmorexa [JOK
https://m.edsoo.ru/f2a226e2
29 Permrenne TexCTOBBIX 3a1a4 bubnnorexa [IOK
https://m.edsoo.ru/f2a228a4
30 KonTponbnas padora Ne 1 no teme bu6muoteka [JOK
"HarypanbHble uncia" https://m.edsoo.ru/f2a242a8
31 [IepnieHquKyIsIpHBIE IPSMBIE Bubmmorexa LIOK
https://m.edsoo.ru/f2a24442
32 [lepnieniuKynsipHbIE MPSIMBIE buommorexa LIOK
https://m.edso00.ru/f2a24596
bubmmorexa [JOK
33 HapanebHbIe Mpsmbie https://m.edsoi_.[ ru/f2a248d4
bu6morexa [JOK
34 HapaniebHbIe Mpsmbie https://m.edsog)_.I ru/f2a24a32
Paccrosiane mex ByMA TOYKaMH, OT
35 TOYKH JI0 npﬂMo;II,yz[in}ll{a MapiipyTa Ha bubmmorexa [JOK
N https://m.eds00.ru/f2a24776
KBaJIpaTHOW CETKE
Paccrosaue MCXKAY ABYMs TOYKaMHu, OT
36 TOYKH JI0 MPSMOM, JUTMHA MaplLIpyTa Ha

KBaJPAaTHON CETKE



https://m.edsoo.ru/f2a24104
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https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
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https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776

Paccrosmaue MCXKAY ABYMs TOYKaMHu, OT

37 TOYKH JI0 IPSMOM, JUTMHA MapILIpyTa Ha buomorexa LIOK
a P e puipy https://m.edsoo.ru/f2a24eb0
KBaJIpaTHOU CETKe
OObIKHOBEHHAs IPOOb, OCHOBHOE CBOHCTBO bubnuorexa [IOK
38 .
Ipo0u, CoKpalieHue apooei https://m.edsoo.ru/f2a261fc
39 OObIKHOBEHHAs! 1pOOb, OCHOBHOE CBOMCTBO bu6nuorexa IIOK
npobu, cokpaieHue apooeit https://m.edsoo.ru/f2a26670
OObIKHOBEHHAs TPOOb, OCHOBHOE CBOKCTBO bu6mmorexa [JOK
40 .
Ipobu, cokpaleHue 1pooeit https://m.edsoo.ru/f2a26936
41 OObIKHOBEHHAs 1POOb, OCHOBHOE CBOHCTBO bubnunoreka [JOK
po0u, cokpaiieHue apooei https://m.edsoo.ru/f2a26ab2
bubmuoreka [{OK
42 i
Cpasnenye u ynopazounsaiie Apooei https://m.edsoo.ru/f2a2721e
bu6mmoreka [JOK
4 .
3 CpaBrennue 1 ynopsi0umBatHe pooeit https://m.edsoo.ru/f2a2749e
bub6mmorexa [JOK
44 C Oeit
PABHEHHE 1 YHOPAHOHBAHHC ApOOeH https://m.edsoo.ru/f2a275ac
JlecsiTuuHbie qPpOOH U METpUYECKast bubnmnoreka [JOK
45
cucreMa Mep https://m.edsoo.ru/f2a2638c
46 JlecsTuunbie Ipodu U MeTpUYECKas
cucTemMa Mep
ApudmeTrnueckue IeiCTBUS C bubmuorexa [IOK
47
OOBIKHOBEHHBIMH U JICCATUYHBIMH IPOOSIMHU https://m.edsoo.ru/f2a276¢c4
48 Apudmernueckue neicTBus ¢ bubnuoreka LIOK
OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSIMU https://m.edsoo.ru/f2a277dc
49 Apudmernueckue I1eHCTBUS C bu6nuoreka [IOK

OOBIKHOBEHHBIMH U JACCATHYHBIMHA ,Z[pO6$IMI/I

https://m.edsoo.ru/f2a27d40
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50 Apudmernueckue eHCTBUS C bubnuorexa [IOK
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 Apudmernueckue AeUCTBUS C bu6nuorexa LIOK
OOBIKHOBCHHBIMH U JIECATUIHBIMU JIPOOSIMU https://m.edsoo.ru/f2a27c00
bu6mmoreka [IOK
52 Ornowenne https://m.edso:)-.[ ru/f2a282c2
53 OrHomeHne
54 JleneHue B JaHHOM OTHOIIICHUHN bubmmorexa LOK
https://m.edso00.ru/f2a28448
55 JleneHue B JaHHOM OTHOIIICHUH
bub6mmorexa [JOK
56 Mactura, nponiopus https://m.edsog ru/f2a28a7e
bubmuoreka [JOK
> Macuurab, nporopus https://m.edsoi_.[ ru/f2a28c22
bu6mmoreka [IOK
58 Howatne npouexta https://m.edsogt)_.I ru/f2a28d76
bu6moreka [IOK
59 Homstne npouerra https://m.edsog ru/f2a28efc
60 Brluucnenue npoueHTa oT BEJIMYMUHBI 1 bubnuorexa [JOK
BEJIMYMHBI 110 €€ MPOLEHTY https://m.edsoo.ru/f2a29064
61 Brruucnenue nporeHTa OT BEJIMYKUHBI 1 bubnmnoreka [JOK
BEJIMYMHBI O €€ MPOLECHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue Hli.)'OLIeHTa OT BEJIUYUHEI U
BEITUYHHEI 110 €€ MPOIICHTY
63 Brrancnenue HI.).OI_ICHTa OT BEJIMYUHBI U
BEJIMYUHBI 110 €€ TPOIICHTY
64 Perrenre TeKCTOBBIX 3aj1a4, COACPKALIUX bubnmoreka [JOK

JTpOOH U TIPOLIEHTHI

https://m.edsoo.ru/f2a26512
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Pemrenne TeKCTOBBIX 337124, COACPIKALTUX bubnmoreka [JOK
65
JPOOH ¥ TIPOLICHTHI https://m.edsoo.ru/f2a2818c
PerreHre TeKCTOBBIX 3314, COACPKALIUX bubnunoreka [JOK
66
JpOOH U TIPOLIEHTHI https://m.edsoo.ru/f2a29546
67 Penienue TeKCTOBBIX 3a1a4, COAEPKAIINX bubmnoreka [JOK
IpoOH U IPOLIEHTHI https://m.edsoo.ru/f2a29a46
" " bubnuorexa [JOK
68 Kontponbras padora no reme */lpodu https://m.edsoo.ru/f2a29d34
[IpakTrueckas paboTa o Teme
69 "OTHOIIEHUE JJIUHBI OKPY>KHOCTH K €& bubmmorexa [JOK
" % Py https://m.edsoo.ru/f2a29bea
IUamMeTpy
70 OceBas cummetpust. LlenTpanphas bubnmnoreka [JOK
CUMMETpUs https://m.edso0.ru/f2a2509a
71 OceBas cummertpust. LlenTpanbHas bu6nuoreka [IOK
CUMMETpPUS https://m.edsoo.ru/f2a25428
bu6mmoreka [IOK
72 I1
OCTPOCHHE CHMMETPHUHBIX QHIYP https://m.edsoo.ru/f2a252ca
bu6mmoreka [IOK
73 I1
OCTPOCHHE CHMMETPHUHBIX QHIYD https://m.edsoo.ru/f2a257fc
74 IIpakTuyeckas padorta no Teme "OceBast bu6nuorexa [IOK
cummerpus" https://m.edso0.ru/f2a2598c
75 CummMeTpus B IPOCTPAHCTBE bubmorexa [TOK
P poctp https://m.edsoo.ru/f2a25ae0
[Ipumenenue OyKB 1715 3aMTUCH
76 MaTeMaTHYECKUX BBIPAKCHUHN U bubmorexa [TOK
. p https://m.edsoo.ru/f2a2b274
MIPeI0KEeHU N
77 BykBeHHbIE BbIpaXKEHUSI U YHCIIOBBIE bubmuorexa [IOK

IOACTaHOBKH

https://m.edsoo.ru/f2a2b972
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78 BbykBeHHbIE paBeHCTBA, HAX0XK/IEHUE bubnuorexa [IOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 byKkBEHHBIE paBEHCTBA, HAXOXKICHUE bu6nuorexa LIOK
HEU3BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bu6mmoreka [JOK
80 Dopuyabt https://m.edso:)-.[ ru/f2a2bd14
bu6nmoreka [JOK
81 Dopuyabt https://m.edsog ru/f2a2be40
82 YeTbIpEXYTroJIbHUK, IIPUMEPHI bu6nuorexa LIOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpsiMOyTONBHUK, KBaAPAT: CBOKWCTBA bubnuorexa [JOK
CTOpOH, YIJIOB, TUaroHajaen https://m.edsoo.ru/f2a2a2f2
84 [IpsiMoyronbHUK, KBaJpat: CBOICTBa
CTOPOH, YIJIOB, IHaroHaJIeH
85 N3mepenue yriioB. Buasl TpeyroibHUKOB Et?r?s?ﬁr%?gg;gg};a 9a75¢
86 W3mepenue yrioB. Buasl TpeyroasHUKOB Egg?;?::g;gﬁ};a 2394
87 [TepumMeTp MHOTOYTOTBHUKA bubmmorexa [JOK
https://m.edsoo.ru/f2a29eb0
88 [lepumMeTp MHOTOYTOJTFHUKA
89 [Tnomans Gurypst
90 [Tnomans Gurypst
o1 DopMyIBI IEpUMETPa ¥ MIIOMIAAH
MPSIMOYTOJIbHUKA
92 DopMyJibl IEpUMETpa U MIIOIAAN

IpsAMOYT'OJIbHHUKA
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[TpubnmxEHHOE U3MEPEHUE TUIoLIAIN

% duryp
94 [IpakTuyeckas padora no Teme "[lnomans bu6nuorexa LIOK
kpyra" https://m.edsoo.ru/f2a2ae8c
95 KontponbHas padoTa o teme "BripakeHust
¢ OykBamu. OUTyphl Ha TIIOCKOCTH"
bubnuoreka [IOK
% Hensre nena https://m.edsog ru/f2a2bféc
bu6muorexa LIOK
o Henste mmena https://m.edSO(I)l. ru/f2a2c07a
bu6nuoreka [IOK
%8 Henste mmena https://m.edso:;.[ ru/f2a2cl7ze
99 Mopynp ynciia, reOMeTpUYEeCcKast bu6mmoreka [IOK
HMHTEpIpEeTanus MOLYIsL https://m.edsoo.ru/f2a2c886
100 Mopyns 4ynciia, reOMeTpudIecKast bub6mmorexa [JOK
WHTEpIpeTaus MOy https://m.edsoo.ru/f2a2ca3e
101 Monynb uncina, reoMeTpudecKas bub6nuorexa [IOK
HMHTEpIpeTaus MOLYJIs https://m.edsoo.ru/f2a2cha6
102 Monyns yncna, reoMeTpudeckas
UHTEpHpeTanus MoIyJs
103 Monynb yncia, reomMeTpudecKas
UHTEpIpeTanus MOLyJIs
104 UYucnoBble IPOMEKYTKH
105 [TonoxxurenbHbIE B OTPHUIIATEIBHBIC YUCITA
106 [TonoxxurenbHbIEe U OTPULIATEIbHBIC YHCIIA
107 CpaBHEHHE NONOKUTEIBHBIX U bubnuoreka [IOK

OTPHULATCIIBHBIX YHUCCII

https://m.edsoo.ru/f2a2ce30
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CpaBHEHHE MOJTOKUTEITBHBIX U

bu6mmorexa [JOK

108
OTPHUIATEIBbHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MMOTOKUTEIBHBIX U
OTPUIATEILHBIX YHCEIT
110 CpaBHEHHE MOJOKUTEIBHBIX U
OTpHUIATENbHBIX YHCET
111 CpaBHEHHE MOJOKUTEITBHBIX U
OTPHUIATEILHBIX YHCET
Apudmernueckue AeUCTBUS C
112 MOJIOKUTEIbHBIMA U OTPULATEILHBIMU bubmorexa [JOK
p https://m.edsoo.ru/f2a2d830
YHUCIIaMU
Apudmernueckue I1eUCTBUS C
113 MOJ0KUTEIBHBIMHA U OTPULIATEILHBIMU bubmmorexa TTOK
p https://m.edsoo.ru/f2a2d984
YHUCIaMU
Apudmernueckue I1eUCTBUS C
114 MOJIOKUTEIBHBIMA U OTPULIATEIEHBIMHI bubmorexa LOK
B https://m.edsoo.ru/f2a2dab0
YHCIaMU
Apudmernueckue neicTBus ¢
115 MOJIOKUTEILHLEIMA U OTPUIATEILHBIMU bubnnorexa [IOK
P https://m.edsoo.ru/f2a2ddee
YHUCIAMU
Apudmernueckue AeUCTBUS C
116 MHOJIOKUTEILHBEIMA U OTPUIATEILHBIMU bubmnorexa [JOK
p https://m.edsoo.ru/f2a2defc
YHUCIIaMU
ApudmeTrnueckne IeiHCTBUS C
bu6mmoreka [IOK
117 MOJIOKUTEIBHBIMHU M OTPULATEIbHBIMU

qucjiaMu

https://m.edsoo.ru/f2a2e384



https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384

Apudmernueckue eHCTBUS C

118 MOJOKUTEIBHBIMA M OTPULIATEIEHBIMHI bubmorexa [JOK
P https://m.edsoo.ru/f2a2e5f0
YHUCIaMU
Apudmernueckue neicTBus ¢
119 MOJIOKUTEILHBEIMA U OTPUIATEILHBIMU bubmmorexa [IOK
P https://m.eds00.ru/f2a2e762
YHUCIaMU
ApudmeTrndeckne IeiHCTBUS C
120 MOJI0KUTEILHBIMUA U OTPULIATEILHLIMU bubmmorexa [IOK
p https://m.edsoo.ru/f2a2eb90
YHCIIaMU
Apudmernueckue T1eUCTBUS C
121 MOJOXXUTEIBHBIMA U OTPULIATEIEHBIMHI bubmmorexa LOK
p https://m.edsoo.ru/f2a2ecf8
YHUCIaMU
ApudmeTrnueckue IeiCTBUS C
122 MOJIOKUTEIBHBIMA M OTPULIATEIEHBIMHI bubnnorexa [IOK
B https://m.edsoo.ru/f2a2eel0
YHUCIaMU
Apudmernueckue neicTBus ¢
123 MOJIOKHUTEIBHBIMA U OTPULIATEIEHBIMHU bubmmorexa [IOK
Ry https://m.edsoo.ru/f2a2f248
YHUCIaMU
Apudmernueckue AeUCTBUS C
124 MOJIOKUTENBHBIMU U OTPULIATEIIbHBIMHU
YHCIIaMU
Apudmernueckue I1eHCTBUS C
125 MOJIOKUTEIBHBIMHU U OTPULATEIbHBIMU
YHUCIaMU
Apudmernueckue I1eUCTBUS C
126 MTOJIOXKUTETBHBIMHU M OTPHUIATEIIHHBIMH

qucjiaMnu
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Apudmernueckue eHCTBUS C

127 MOJIOKUTETBHBIMHU M OTPUIATEIHHBIMH
qyclaMu
Apudmernueckue neicTBus ¢
128 MOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMU
JHUCIIaMHU
ApudmeTrndeckne IeiHCTBUS C
129 MOJIOKUTEIBHBIMHU U OTPULIATEIbHBIMU
qHUCIIaMU
Apudmernueckue T1eUCTBUS C
130 MOJIOKUTEIHHBIMU U OTPHUIIATEILHBIMU
YHCIIaMu
bubmuotexa [JOK
131 Pettterite TEKCTOBBIX 37127 https://m.edSO(I)l. ru/f2a3035a
bu6nuoreka [IOK
132 PetiteHte TEKCTOBEIX 327127 https://m.edsoc%.I ru/f2a304c2
bubmuoreka [{OK
133 PetiteHte TEKCTOBEIX 37127 https://m.edsocL>.I ru/f2a305e4
bubnunoreka [JOK
134 PetiteHrte TEKCTOBEIX 321127 https://m.edsog ru/f2a30706
KonrponbHas pabora o Temam
135 "BykBeHnHble BolpaxeHus. [lonoxurenbHbie
U OTpUIaTeNbHbIe yuca'
136 [IpsiMoyronbHas cucteMa KOOpJIMHAT Ha bu6nuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHatsl TOUKH Ha TIOCKOCTH, bu6mmorexa [JOK

adcIucca U opauHaTa

https://m.edsoo.ru/f2a311d8
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bubmnoreka LIOK

138 Cronbuateie ¥ KPYTrOBBIE THArPAMMBI httos://m.edsoo.ru/f2a3178¢
139 [IpakTuueckas pabora o Teme bubmmorexa [JOK
"Iloctpoenne auarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TeKCTOBBIX 3a1a4, COIEPIKALTUX
140 JaHHBIE, PEJICTABJICHHBIC B TAOMUIIAX U HA
TUarpammax
Pemenne TeKCTOBBIX 3a7a4, COIEPIKALITUX
141 JaHHbBIE, MPECTABIICHHBIC B TAOIUIIAX U HA
Tuarpammax
[IpssmMoyronbpHBIN Tapasuienenunen, Kyo,
142 H§H3M;j MIUPaMH/JIA, iOHyC, anHan,ymap bubmmorera LHOK
https://m.edso0.ru/f2a319c6
u cepa
IIpssMOyronsHBIN Napajieiaenuie, Kyo,
143 H§H3M§: nupamMu/a, §0Hyc, anHan,ymap bubmmorexa [JOK
https://m.edsoo.ru/f2a31afc
u chepa
bu6mmorexa [JOK
144 N3o0paxkeHnue mpoCcTpaHCTBEHHBIX PUTYP httos://m.edsoo.ru/f2a3206a
145 N300paxenne npocTpaHCTBEHHBIX PUTYD
146 [Tpumeps! pa3BEPTOK MHOTOTPAHHUKOB,
WIAH]IPA U KOHYCa
147 [IpakTuueckas pabora no teme "Coznanue bubnuotexa [JOK
MOJIEJIeH MPOCTPAHCTBEHHBIX (uUryp" https://m.edsoo.ru/f2a3252e
148 [Tonsitue 00bEMa; €TMHUIIBI U3MEPEHUS bubnmoreka [JOK
o0BEMa https://m.edsoo.ru/f2a321c8
149 O0BEM PSAMOYTOJILHOTO bu6nuorexa LIOK

napajenenunena, kyoa, Gopmyis 00béMa

https://m.edsoo.ru/f2a3234e
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O06BEM IPSIMOYTOIBHOTO

150 ..
napajuienenumnesna, Kkyoa, Gopmyis oobéma
[ToBTOpEHUE OCHOBHBIX MOHITUN U
151 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHne Bubmiorexa HOK
HOB KYP - ’ H https://m.edsoo.ru/f2a328f8
W CUCTEMATHU3ALUs 3HAHUN
[ToBTOpEHUE OCHOBHBIX NOHATHUN U
152 METOJIOB KypcoB 5 1 6 ki1accoB, 00001eHne BrbmaoTexa IOK
P . ’ https://m.edsoo.ru/f2a32a9c
W CUCTEMATHU3ALMs 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
153 METOJIOB KypcoB 5 u 6 kiraccos, 00001IeHne bubmmorexa LIOK
P . ’ https://m.edsoo.ru/f2a32bd2
U CUCTEMATU3alUs 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHITHN H
154 METOIOB KypcoB 5 1 6 kimaccos, 00001eHne Bubmaorexa IOK
P R https://m.edsoo.ru/f2a3312c
U CUCTEMAaTU3allus 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
155 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHne Bubmzorexa LIOK
P . ’ https://m.edsoo.ru/f2a33352
W CUCTEMATHU3AMs 3HAHUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
156 METOJIOB KypcoB 5 1 6 ki1accoB, 00001eHne BrbmaoTexa LIOK
P . ’ https://m.edsoo.ru/f2a33596
W CUCTEMATHU3ALs 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
157 METOJIOB KypcoB 5 u 6 kiraccos, 00001IeHne bubmorexa LIOK
P . ’ https://m.edsoo.ru/f2a33780
U CUCTEMATHU3ALM 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bu6mmorexa [JOK
158 METOJIOB KypcOB 5 1 6 ki1accoB, 06001eHe

H CUCTCMaTu3anus 3HAHUI

https://m.edsoo.ru/f2a338b6
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[ToBTOpEHNE OCHOBHBIX MOHATHUN U

bu6mmorexa [JOK

159 METOJIOB KypcoB 5 1 6 Ki1accoB, 000011eHNe
HIOB KYP . - https://m.edsoo.ru/f2a339ce
U CUCTEMAaTU3alUs 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
160 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHE Bubmiorexa IJOK
P - ’ https://m.edsoo.ru/f2a33ad2
U CUucreMaTtui3anusia 3HAaHNU
[ToBTOpEHUE OCHOBHBIX MOHITUN U
161 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHne Bubmaorexa IJOK
P . ’ https://m.edsoo.ru/f2a33f46
" CUCcTeMaTui3alusia 3HaHNUNU
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
162 METOJIOB KypcoB 5 u 6 kiraccos, 00001eHne bubmmorexa LIOK
P . ’ https://m.edsoo.ru/f2a33bd6
W CUCTEMATHU3ALMs 3HAHUN
[ToBTOpEHNE OCHOBHBIX TOHATHI 1
163 METOJIOB KypcoB 5 u 6 kiraccos, 00001IeHne Enbmiorexa HOK
P . ’ https://m.edsoo.ru/f2a340b8
U CUCTEMAaTU3allus 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATHUN U
164 METOIOB KypcoB 5 u 6 kmaccos, 00001eHe Eubmiorexa HOK
P . ’ https://m.edsoo.ru/f2a3420c
U cucreMartui3anusia 3HAaHUNU
[ToBTOpEHNE OCHOBHBIX IOHATUI U
165 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHne Bubmaorexa LJOK
P . ’ https://m.edsoo.ru/f2a3432e
" CUcTeMaTtnui3anusia 3HaHNN
IToBTOpEHNE OCHOBHBIX MOHATHH U
166 METOJIOB KypcoB 5 u 6 kiraccos, 00001eHne Bubmorexa OK
P . ’ https://m.edsoo.ru/f2a34478
H CUCTEMaTu3aluia 3HaHUU
167 Hroroas koHTposbHAs paboTa
[ToBTOpEHNE OCHOBHBIX OHATUN U
bu6mmoreka [JOK
168 METOJIOB KypcOB 5 1 6 kitaccoB, 00001IeH e

U cUCcTEMaTU3alus 3HaHUI

https://m.edsoo.ru/f2a3482e



https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

[ToBTOpEHNE OCHOBHBIX MOHATHUN U

bu6mmorexa [JOK
169 METOIOB KypcoB 5 1 6 Knalccma, 00001IeHHE 1 https://m.edsoo.ru/f2a34950
W CUCTEMATHU3ALUS 3HAHUN
[ToBTOpEHNE OCHOBHBIX NOHATUN U
170 METOJIOB KypcoB 5 1 6 kiraccoB, 00001eHE 1 Bubmiorexa IJOK
FIOB KYP . ’ H https://m.edsoo.ru/f2a34d2e
U CUucreMaTtui3anusia 3HAaHNU
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJ1S1 YUEHUKA
Maremaruka: 5 -i knacc: 6a30Bblii ypOBEHb: YUeOHUK: B 2
yacTsax/H.S.Bunenkun, B.1. XXoxos, A.C.YecHokos [u ap. ].-3-e u3z., nepepao.
— Mockaga: IIpocsemenne, 2023.

Marematuka: 6-11 kiacc: 6a30BbIil yPOBEHB: YICOHHK: B 2
gactsax/H.S.Bunenkun, B.W. XXoxos, A.C.YecHokoB [u ap. ].-3-e u31., nmepepao.

— Mockaa: [Ipocsemnienue, 2023.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

Matematuka: 5-1 kiacc: 6a30BbIif yPOBEHB: YUCOHHK: B 2
yacTsax/H.S.Bunenxun, B.W. XXoxos, A.C.YecHokoB [u ap. ].-3-e u3x., nepepao.
— Mockaa: [Ipocsemnienue, 2023.

Maremaruka: 6-M knacc: 6a30Bblif ypOBEHb: yUeOHHUK: B 2
yacTsax/H.S.Bunenkun, B.1. XXoxos, A.C.YecHokos [u ap. |.-3-e uzz., nepepao.

— Mockaga: [Ipocsemenne, 2023.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

HNurepHer
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NMOACHUTEINbHAA 3AMNMUCKA

Paboyass nporpamma y4yeGHoOro kKypca «Anrebpa m Havyana maTtemaTU4ecKoro
aHanusa» 6as3oBoro ypoBHs Ans obyvawowmxcs 10 knaccoB paspaboTtaHa Ha OCHOBe
depepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro craHgapTa cpegHero obuiero
obpa3oBaHMs, C YYETOM COBPEMEHHbLIX MUPOBLIX TpeboBaHWIA, NPeabsBhAsSEMbIX K
MatemaTunyeckoMy obpasoBaHuio, U Tpaguumim poccninckoro obpasosaHus. Peanusayus
nporpammbl obecnednBaeT oBnageHne KnoYyeBbIMU KOMNETEHLMAMMU, COCTaBNSOWMMMN
OCHOBY [AOnd caMopasBUTUA U HenpepbiBHOrO  obpas3oBaHUs,  LENOCTHOCTb
OOLLEKYNbTYPHOrO,  JIMMHOCTHOrO U MNO3HaBaTENbHOrO  PasBUTUSA  JIMYHOCTM

oOy4atoLmxcs.

LIENN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havana maTtemMaTU4yecKkoro aHanusa» SBRsieTcs OOHVMM U3
HamGornee 3Ha4YMMbIX B MpoOrpaMMe CTapLUeli LWKOrbl, MOCKOMbKY, C OOHOW CTOPOHbI, OH
obecneynBaeT MHCTPYMeHTanbHyt0 6a3y Ans U3y4eHUst BCEX E€CTEeCTBEHHO-HAaYy4HbIX
KYpCOB, a C APYrol CTOPOHbl, POPMUPYET NOrnMyeckoe M abCTpaKkTHOE MbILNeHne
yyalwmxcsa Ha YypoBHe, HeobxoAMMOM ANl OCBOEHMSI KypCOB  MHOpPMaTUKW,
obLLecTBO3HaHUSA, MCTOpMKM, CrnoBecHoCcTM. B pamkax paHHoOro Kkypca yvawmecs
OBMageBaloT YHMBEpPCAamnbHbIM S3bIKOM COBPEMEHHOWN Hayku, KoTopasi dopmynupyeT
CBOM JOCTUXXEHUS B MaTemaTmnyeckon dopme.

Kypc anrebpbl 1 Hayan mMaTemaTMyeckoro aHanu3a 3aknagblBaeT OCHOBY Ans
YCMEeLWHOro oBnaJeHust 3akoHaMu OU3NKKU, XMMUKW, BUONOTrMKU, MOHUMAHMST OCHOBHbIX
TEHAEHUUA 3KOHOMMKM W OOLLECTBEHHOW >XM3HW, MO3BONSET OPUEHTMPOBATLCA B
COBPEMEHHbIX LIUGPOBLIX M KOMMNbIOTEPHBIX TEXHOMOIUSAX, YBEPEHHO UCMONb30BaTh UX B
NMoBCEAHEBHOW XN3HW. B Toxe Bpemsi oBnaaeHne abcTpakTHLIMU U NTOTMYECKM CTPOrMMM
MaTeMaTU4eCKMMM KOHCTPYKUMSIMW pas3BMBaET YMEHWEe HaxoauTb 3aKOHOMEPHOCTM,
060CHOBbLIBaTb MCTUHHOCTb YTBEPXKAEHMS, UCMONb30BaTh 0606LLEHME U KOHKPEeTU3aLuuto,
abcTparmpoBaHve 1 aHanoruto, opMupyeT KpeaTUBHOE U KpUTMYECKOE MbiluneHve. B

Xxogoe wu3ydeHud anre6pb| M Ha4an MaTteMaTundyeckoro aHalnin3a B CTaleJeIZ LLKone



yyalimecs nonyyaroT HOBbIA OMbIT PelleHns MpUKnagHbiX 3agad, caMoCTOSTENbHOro
NOCTPOEHNA MaTeMaTUYeCcKuX MoAenen peanbHbIX CUTyauun W UHTepnpeTauuun
NOSyYEHHbIX PELLEHU, 3HAKOMATCS C NpuMepamMmu MatemMmaTUyeckux 3akOHOMEPHOCTEN B
npupone, Hayke N B UCKYCCTBE, C BblAaloWNMUCA MaTEMaTUYECKUMN OTKPLITUAMU N UX
aBTOpamMu.

Kypc obnagaet 3HauuTeNnbHbIM BOCOUTATENIbHBIM  MOTEHUMANoM, KOTOpbIn
peanuadyeTcs Kak 4epe3 y4yebHbIi MmaTepuan, cnocobCcTByOWMA  HOPMUPOBAHUIO
Hay4HOro MMpPOBO33PEHUSA, TaK N Yepes cneyndmnky y4ebHon aeaTenbHOCTH, TpedyoLlen
CaMOCTOATENBHOCTU, aKKypaTHOCTU, MPOAOIDKUTENBHON KOHUEHTpauuu BHUMaHUA U
OTBETCTBEHHOCTU 3a NOSTyYEHHbIN pe3ynbTar.

B ocHoBe meTogukm obydeHus anrebpe nm Hadanam maTeMaTU4yecKoro aHanusa
NEXUT AEATENbHOCTHbIN NPUHLUMM 00y4eHus.

Ctpyktypa Kypca «Anrebpa n Hayana martemaTuyeckoro aHanmsa» BKIYaeT
cnegyolne cogepxaTernbHO-MeToanYeckue nuHum: «4ucna n BbluncneHnsa», « yHkumm
n rpadoukny, «YpaBHEHUS U HepaBeHCTBa», «Hadana martemaTtndeckoro aHanusay,
«MHoxecTBa W noruka». Bce OCHOBHble copepXaTerbHO-MeToANYeCKne HnUHUN
N3yyaltTCa Ha MNPOTSHKEHMM ABYX NneT obyyeHus B CTapluen LIKofe, eCTEeCTBEHHO
AOMNOSHAA ApYr Apyra v NOCTEeNeHHO HacbIWaACb HOBbIMU TeMaMu 1 pasgenamu. [JJaHHbIn
KypCc 4BnseTcsa WHTerpatuMBHbIM, MNOCKONbKY o0O0beauHser B cebe copepxaHue
HECKONMbKUX MaTemMaTUyeckux OUCUMNuH: anrebpa, TpMroHoMeTpusi, MaTeMaTn4eCcKun
aHanua, Teopust MHOXeCTB 1 ap. 1o mepe Toro kak yvawmecs opnagesarot Bcé b6onee
LWMPOKNM MaTeMaTU4yeckum annapaTtoMm, Yy HUX nocrnegoBaTenibHO (POpPMUPYeTCa U
COBEpPLUEHCTBYETCHA YMEHUEe CTPOUTb MaTemMaTU4ecKyl Moefb pearibHOW cuTyauuu,
NPUMEHSTb 3HaHWA, MNONyYeHHble B Kypce «Anrebpa v Havana maTeMaTudeckoro
aHanusa», [Ons pelleHuMst CaMOCTOATENbHO CEOPMYNMPOBAHHON MaTemaTUyecKomn
3agayn, a 3aTeM MHTepnpeTUpoBaTb MNOMNYyYEHHbIN pe3ynbTar.

CopepxaTenbHo-meTogmyeckas nUHUA «Yucna v BblYUCNEHUNA» 3aBepliaeT
hopMMpOBaHNE HaBLIKOB WCMOMb30BaHUA AENCTBUTENbHbLIX 4uUcerl, KoTopoe Obino
Ha4YaTto B OCHOBHOM LwWkKone. B crapwen wkone ocoboe BHUMaHWe yaenseTcs

CbOpMI/IpOBaHVII-O NMPOYHbLIX BbIYUCIINUTEJIbHBIX HaBbIKOB, BKMHOYawWNUX B cebs



NUCMoNnb30BaHME pasnuyHbiX OPM  3anucn  OENCTBUTENbHONO 4YUcna, YMeHue
paunoHanbHO BbINOSHATL EACTBUA C HAMM, AenaTb NPUKNOKY, OUueHnBaTb pesynbTarT.
O6yyatowmecsa nony4varoT HaBbIkM MPUONMKEHHBLIX BbIYMCNEHWI, BbINOITHEHWUS AENCTBUI
C Yncnamu, 3anucaHHbiMM B CTaH4apTHOW hopMe, UCNONb30BaHUS MaTeMaTU4ecKux
KOHCTaHT, OLeHMBaHNA YMUCNOBbIX BbIPaXEHWUNA.

JInHna «YpaBHEHUA W HepaBEHCTBa» peanu3yeTca Ha MpPOTSKEHUU BCEro
0o0y4yeHuns B CTapLUeli LWKoNe, NOCKOMbKY B KXXAO0M pa3aerne nporpaMmmbl NpegyCcMOTPEHO
peweHne cooTeeTcTBylOWMX 3agad. Ob6ydarowmecs oBnageBaldT  pasnnyHbIMU
MeTo4aMn pelleHna UenblX, pauMoHanbHbIX, WppaUMOHanbHbIX, MOKa3aTesbHbIX,
norapudMmMYecknx n TPUTOHOMETPUYECKUX YPaBHEHUW, HEPABEHCTB M UX CUCTEM.
[MonyyeHHble yYMEHWA UCNONb3YKTCA MpU  UccrnegoBaHMM (YHKUMA C  MOMOLLbLIO
NPOV3BOAHOW, pelleHnn NPUKNagHbliX 3agady U 3agad Ha HaxoXaeHue HanbonbLUMX U
HaMMeEeHbLUMX 3HaYeHU PyHKuuK. [laHHas copgepXatenbHas NUHUS BKoYaeT B cebs
Takke POpMUpOBaHNE YMEHWUIN BbIMOMHATL pacy€Thbl No opmynam, npeobpasoBaHus
LenbliX, paynoHanbHbIX, MppauMoHarnbHbIX U TPUFOHOMETPUYECKUNX BbIPaXXEHUI, a TaKkkKe
BblpaXeHur, cogepxawmx cteneHn n  norapudmbl. bnarogapa  nsyyeHuro
anrebpanyeckoro matepuana npoucxoauT ganbHenwee passuTne anroputTMmMyecKoro un
abCTPakTHOrO  MbIWIEHUA  yvawmxcsd, QOPMUPYIOTCA  HaBblkM  AeOYKTUBHbIX
paccyxaeHui, paboTbl C CMMBOSbHBIMW hopMamMu, NpeaCcTaBNeHNS 3aKOHOMEPHOCTEN U
3aBMCUMOCTEN B BMAE pPaBEHCTB U HepaBeHCTB. Anrebpa npeanaraet adpdeKkTuBHbIE
WHCTPYMEHTbI AN peLleHuUss NPakTUYeCKUX U eCTEeCTBEHHO-Hay4HbIX 3agadv, HarnsagHo
AEMOHCTPUPYET CBOU BO3MOXHOCTM KakK A3blKa HayKW.

CopepxatenbHo-meTogmyeckaa nuHUA  «PyHkUMM 1 rpadmkm»  TECHO
nepennetaeTcs C APYrMMW NUHUSMWU Kypca, MOCKOSMbKY B KaKOM-TO CMbIcfe 3adaét
nocrnefoBaTeNibHOCTb M3yyveHust matepuana. /3ydeHue cTeneHHou, nokasaTenbHOW,
norapudmMmM4eckon N TPUTOHOMETPUYECKUX YHKUUA, WMX CBOWUCTB W rpadouKos,
ncnonb3oBaHue QYHKUMA AN peleHna 3agad M3 gpyrux y4dyebHbix npegMeToB U
peanbHOM XXU3HN TECHO CBA3AHO Kak C MaTeMaTUyeCKUM aHanmn3oMm, Tak U C pelleHnemM
ypaBHEHUN 1 HepaBeHCTB. [Mpu aToM Bonblioe BHUMaHWe yaenseTcs (hoOpMUPOBaHUIO

YMEHNA BblpaxaTb (*)OpMyJ'IaMVI 3aBUCUMOCTU MeXOy pa3fiMvd4HbiIMKU BeJNTMYNHaAMMU,



nuccnegoBatb  NoOfydeHHble  (OYHKUMKM, CTpoUTb  UX rpadukn. MaTepuan 3Ton
cogepxatenbHOM JIMHUM HaueneH Ha pasBuUTME YMEHUW U HaBbIKOB, MO3BOMAOLLNX
BblpaXaTb 3aBMCUMOCTU MexAy BenvyMHamn B pasnuyHon opme: aHanmTU4ecKow,
rpagomMyeckon n cnoBecHon. Ero nayyeHme cnocobCTByeT pasBUTUIO anropuTMMYECKOrO
MbILLMEHWS, CMOCOBHOCTU K 0606LLIEHMIO U KOHKPETMU3aL MK, UCMOMb30BAHMIO aHarnorum.

CogepxatenbHaa nuHUA «Havana wmaremaTuyeckoro adHanusa» no3BonseT
CYLWEeCTBEHHO paclMpuUTb KPYyr Kak MaTtemaTuMyeckux, Tak W nNpuknagHbix 3ajad,
AOCTYMHbIX 0ByYalLWMMCs, Y KOTOPbIX MOSBNAETCA BO3MOXHOCTb Mccnegosatb U
CTPOUTb rpadukn (PyHKUMIA, onpedensiTb UX Havbomnbline U HauMeHblUME 3HaYeHus,
BblUMCNATL nnowagn curyp M o0ObEMBbI Ten, HaxoguTb CKOPOCTU U YCKOPEHUS
npoueccoB. [aHHas cogepXaTenbHas JMHUS OTKpbiBAaeT HOBblE BO3MOXHOCTU
NOCTPOEHNSA MaTEMaTUYECKUX MOAEeNen pearnbHbIX CUTYaUnin, HAXOXAEHUS HaUNyyLlero
peweHns B MNPUKNagHblX, B TOM 4UCREe COLManbHO-3KOHOMWYECKMX, 3adadvax.
3HaKOMCTBO C OCHOBaMM MaTemMaTU4yecKoro aHanmsa cnocobCTByeT pasBUTUIO
abcTpakTHOro, (hopmarnbHO-NIOrMYECKOro U KpeaTUBHOMO MbILWSEHUS, (dOPMUPOBAHUIO
YMEHUI pacno3HaBaTb NPOSIBNEHNS 3aKOHOB MaTeMaTUKM B HAYKe, TEXHUKE U UCKYCCTBE.
Obyu4arowmecsa y3HaloT O BblOalOWNXCS pesynbTaTax, NofyYeHHbIX B XO4E pasBUTUSA
MaTeMaTuKN KaK Hayku, U ux aBTopax.

CopepxaTenbHo-meTogmyeckas nuHuA «MHOXecTBa M norMka» B OCHOBHOM
nocssiieHa anemMeHTam Teopumn MHOX€ECTB. TeopeTnKo-MHOXECTBEHHbIE
npeacTaBneHns MpoHMU3bIBAOT BECb KypC LUKOMbHOM MaTemMaTukum W npegnaratoT
Hanbonee yHuMBepcarnbHbIN A3blK, 0ObEANHANOWMI BCe pa3genbl MaTemMaTuUKM u eé
NPUNOXEHNA, OHN CBA3LIBAIOT pasHble MaTeMaTuyeckue ANCUUNINHBI B e4MHOE Lienoe.
[MoaTomy BaKHO AaTb BO3MOXXHOCTb LUKOSIbHUKY MOHMMATb TEOPETUKO-MHOXECTBEHHbIV
A3bIK COBPEMEHHON MaTeMaTUKN U UCMNONb30BaThb €ro 415 BblpaXXeHWUs1 CBOUX MbICIIEN.

B kypce «Anrebpa n Hayana mateMaTMyeckoro aHanusa» MpUCYTCTBYHOT Takke
OCHOBbI MaTeMaTU4YeCcKoro MoaenMpoBaHus, KOTOpble NpU3BaHbl CHOPMUPOBATL HABbLIKU
NOCTPOEHNA MoAerNen peanbHbIX CUTyauun, NCCNeaoBaHUs 3TUX MoAenen ¢ NOMOLLbIO
annapata anrebpbl M MaTeMaTUyecKkoro aHanu3a W WHTeprnpeTauun nonyyYeHHbIX

pe3ynbTaToB. Takue 3agaHna BnneTeHbl B Kaxabl U3 pasfaenos nporpamMmmbl, MOCKOJIbKY



BECb Marepuan Kypca LUMPOKO UCMNONb3yeTca ANA pelleHus npuknagHbix 3agad. lMpu
pelleHnMn pearnbHbIX MPaKTUYECKUX 3afad yyawmecs pasBvBalOT HabnogaTenbHOCTb,
YMEHNe HaxoguTb 3aKOHOMEPHOCTW, abcTparmpoBaTbCs, WCMOMb30BaTb aHanoruio,
0606LwaTb 1 KoOHKpeTnanposaTtb Npobnemy. [1eaTensHOCTb N0 POPMUPOBAHNIO HABLIKOB
peLleHnss NpuKnagHbIX 3aday opraHu3dyeTcs B Mpouecce M3yyYeHust BCEX TeM Kypca

«Anrebpa n Ha4yana maTeMaTU4eCKOro aHanmsay.

MECTO YYEBHOI'O KYPCA B YYEBHOM J1AHE

B y‘-le6HOM nraHe Ha n3yvyeHune Kypca anre6pb| M Havan maTeMaTtn4ecKkoro aHanm3a Ha

0asoBom YpOBHE OTBOOUTCA 2 Yaca B Hegento B 10 knacce, Bcero 3a rog — 68 yacos.



COOEPXAHWE YYEBHOI'O KYPCA

10 KJI1ACC

Uucna u BbluncneHus

PauynoHanbHble 4ucna. OO6bIKHOBEHHbIE W OeCATUYHble Apo0u, MpPOLEHTHI,
OeckoHeuYHble nepuoguyeckne gpobu. ApudpmeTtmyeckme onepauyum C paumoHanbHbIMU
yncnamu, npeobpasoBaHUSA YNCMNOBLIX BbipaXXeHui. [NMpumeHeHne gpober n NpoLeHTOoB A1
peLleHns NpUKNagHbIX 3agay N3 pasnuyHbiX OTpacren 3HaHUM 1 peanbHOW XXU3HM.

[enctButenbHble  4ucna. PaunoHanbHble 1 nppauuoHarnbHble  4ucna.
ApudmeTnyeckne onepayum ¢ AencTeuTeNbHbIMU Yucnamn. MNMpnbnmxeHHblIe BbIYUCAEHNS,
npaBuna okpyrineHns, NpuknakKa n oueHka pesynbtaTta BblYUCNEHUMN.

CrteneHb c uenbiM nokasaTtenem. CtaHgapTHas ¢opma 3anucu OencTBUTENbHOrO
yucna. WMcnonb3oBaHne noaxopswen OpMbl 3anncu  OeUCTBUTENbHbIX 4Yucen ans
peLLeHns NpakTUYeCcKnx 3agad u npeacraBneHns AaHHbIX.

ApudmMeTN4eCKNn KOpeHb HaTyparnbHOW cTeneHwn. [dencteus ¢ apudmMeTUn4eckumm
KOPHAMW HaTypanbHON CTEMNEHN.

CWHyC, KOCUHYC W TaHr€HC YNCNOBOro apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHe
YMCNOBOro aprymeHTa.

YpaBHEHUA 1 HepaBeHCTBa

ToxpgecTBa 1 TOXAeCcTBEHHblE Npeobpa3oBaHmS.

MpeobpasoBaHne TPUrOHOMETPUYECKNX BblIpaXXEHUN. OcHoBHbIE
TpUroHomMeTpuyeckue popmynbl.

YpaBHeHMe, KOpeHb YypaBHeHUsl. HepaBeHCTBO, pelleHne HepaBeHcTBa. MeTton
NHTepBasos.

PeweHune yenbix n gpobHO-paumoHanbHbIX YpaBHEHNA N HEPABEHCTB.

PeweHune nppaumoHanbHbIX YpaBHEHNA N HEPABEHCTB.

PelueHne TpUroHOMeTpUYECKUX YPaBHEHUN.

[MpMeHeHWe ypaBHEHUI N HEPABEHCTB K peLleHui0 MaTemMaTU4ecknx 3agad u 3agad

N3 pasnuyHbIX 0b6nacTen Hayku U pearibHOWN XU3HW.



DyHKLMM 1 rpadurku

®dyHKUMA, cnocobbl 3agaHus dyHkumn. padumk dyHKkuMn. B3aumHO obpaTHble
dyHKUMN.

O6nacte onpegeneHnss U MHOXECTBO 3HayeHuh yHkumn. Hynm  dyHKumn.
[MpomMexXyTKn 3HaKOMNOCTOAHCTBA. YE€THbIE N HEYETHbIE DYHKLUMN.

CTeneHHas (pyHKUUA € HaTypanbHbIM U LenbiM NokasaTtenem. E€ csoncTsa n rpadumk.
CsowicTBa U rpaduK KOPHS /-0 CTEMNEHM.

TpuroHomeTpuyeckasi OKPY>XHOCTb, onpeaeneHne TPUroOHOMETPUYECKNX (PYHKUUN
YMCNOBOro aprymMeHTa.

Havyana maTtematnyeckoro aHanusa

MocnepoBatenbHOCTM, cnocobbl 3agaHus nocnegoBatenbHOCTeEW. MOHOTOHHbIE
nocrneaoBaTenlbHOCTMU.

ApucbmeTnyeckas un reomeTpuyeckas nporpeccun. beckoHeyHo yObiBaroLas
reometTpuyeckaa nporpeccuss. Cymma 6eckoHe4yHo YyObiBaloLWen TreoMeTpuvecKom
nporpeccun. dopmyna CnoXxHbIX NPOLUEHTOB. Vicnonb3oBaHne nporpeccun Ans pelueHus
pearnbHbIX 3a4a4 NPUKNagHoro xapakrepa.

MHoXxecTBa 1 norvka

MHOXecTBO, onepauun Hag MHoxectBamu. [Ouarpammbl  Ounepa—BeHHa.
[MpuMeHeHne TeOPEeTUKO-MHOXECTBEHHOIO annapara ANnsa onnucaHusa peasnbHbIX NpoLeccoB
N ABMEHUI, NPU peLleHnn 3agay U3 gpyrux y4yebHblx npegMeTos.

Onpe,u,eneHVle, Teopema, cnencrtene, AoKa3aTesibCTBO.

MMAHUPYEMBIE PE3YJIbTATbI

OcBoeHune yqe6Horo npegmeTa «MartemaTtunka» OOmkHO obecneymBaTtb AOCTMKEHUE
Ha ypOBHE CpeaHero o6u.|,ero o6pasoBaH|/|;| cneaywownx NMMYHOCTHbIX, MeTanpeaMeTHbIX U

npeamMeTHbIX o6pasoBaTen bHbIX PE3YyNbTaTOB!

NIMYHOCTHBLIE PE3YJIbTATbI



JInYHOCTHBbIE pe3ynbTaThl OCBOEHUS NporpaMmbl y4ebHoro npeameta «MartemaTtumkar
XapakTepuayTcs:

["paxkgaHckoe BOCNUTaHUE:

COOPMMPOBAHHOCTBLIO FPaXXAAHCKOM No3uvumm 00y4alolerocss Kak akTUBHOMo U
OTBETCTBEHHOIO 4fieHa poccurckoro obuiecTtBa, NpeacTaBleHMeM O MaTeMaTuyeckux
OCHOBax (OYHKUMOHMPOBAHUSA PasfMyHbIX CTPYKTYP, SIBEHUK, npouenyp rpakgaHCcKoro
obuwecTtBa (BblOOpbI, ONPOCLI M Mp.), YMEHMEM B3auMMOOENCTBOBaTb C CouManbHbIMU
MHCTUTYTamMu B COOTBETCTBUU C UX PYHKLUNAMU U HA3HAYEHNEM.

[MaTproTnyeckoe BoCnMUTaHME:

CPOPMUPOBAHHOCTBID  POCCUNCKOMN  FPaX4aHCKOW WOEHTUYHOCTU, YBaXeHus K
NPOLSIOMY M HaACcTOSWEMY POCCUAUCKOW MaTemMaTuKku, LEHHOCTHbIM OTHOLUEHMEM K
OOCTWXKEHUSAM POCCUNCKUX MaTeMaTUKOB U POCCUMCKOM MaTemMaTU4YeCKOW LIKOMbI, K
MCMONMb30BaHUIO 3TUX AOCTWXXEHUN B OPYrUX HayKaX, TEXHOIOrnax, cpepax 3KOHOMUKM.

[yXOBHO-HPaBCTBEHHOIO BOCMUTAHWS:

OCO3HaHMeM [OYyXOBHbIX LEHHOCTEN POCCUWCKOro Hapoda; CopMMPOBaAHHOCTBLIO
HPaABCTBEHHOINO CO3HaHWUHA, 3TUYECKOro MNOBEOEHUs, CBSA3AHHOIO C MNPaKTUYeCKUM
NPUMEHEHNEM [OOCTWXKEHUN HayKu U OeATENbHOCTbI0 YYEHOro; OCO3HaHMEM JNYHOro
BKIaZa B NOCTPOEHME yCTOMYMBOro byayuiero.

ScTeTu4eckoe BOCnUTaHue:

SCTETUYECKMM OTHOLUEHMEM K MWUpy, BKIOYad SCTETUKY MaTemMaTU4ecKux
3aKOHOMEpPHOCTEN, OOBLEKTOB, 3adad, pPeLleHur, pacCyXOeHur; BOCMNPUUMHUMBOCTBLIO K
MaTeMaTU4eCkuM acnektam pasnuyHbIX BUOOB UCKYCCTBA.

dusnyeckoe BOCNUTaHME:

C(OOPMMPOBAHHOCTBIO YMEHUS MPUMEHATb MaTeMaTUyecKkue 3HaHUA B MHTepecax
340poBOro 1 6esonacHoro obpasa *M3Hu, OTBETCTBEHHOIO OTHOLLEHMWS K CBOEMY 3[40POBbLIO
(3gopoBoe nuTaHue, cbanaHCMPOBaHHbIA PEXUM 3aHATUN W OTAbIXa, perynspHas
dom3myeckass akTUBHOCTb); (PU3NYECKOTO COBEPLLUEHCTBOBAHUSA, NPU 3aHATUSAX CMOPTUBHO-
030,0POBUTENBHON AEATENBbHOCTLIO.

TpynooBoe BocnnTaHue:



FOTOBHOCTbIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPyaontobus; MHTEPECOM K pasfinyHbIM
chepam npodeccnoHanbHON OesATENbHOCTU, CBSA3aHHbBIM C MaTeMaTUKOn U eé
NPUNOXEHNSIMWN, YMEHMEM COBepLUaTb OCO3HaHHbIM BblGOp Oyaylwien npodeccun u
peanu3oBbiBaTb COOCTBEHHbLIE >XM3HEHHbLIE MMaHbl; FOTOBHOCTbIO M CMNOCOOHOCTBLIO K
mMaTemaTndeckoMy o06pas3oBaHUIO M CamMoOBpa3OBaHMIO Ha MPOTSHKEHUN BCEWN XU3HU;
FOTOBHOCTbIO K aKTMBHOMY Y4acTUIO B PELUEHUN NPaKTUYEeCKMX 3agad MaTeMaTuyecKomn
HanpaBneHHOCTH.

JKonornyeckoe BoCnNuUTaHue:

ChOpMMPOBAHHOCTBIO 3KONOMMYECKON KYNbTYpbl, MOHUMaHMEM BANAHUSA COLManbHO-
9KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHME MPUPOLHOM U coumanbHOWM cpefbl, 0CO3HAHNEM
rnobanbHOro XxapakTepa 9KOMOrnm4yecknx npobnem; opueHTauMen Ha npUMeEHeHune
MaTeMaTUYECKMX 3HAHUA AONA pelweHna 3agady B obnactu okpyxawwen cpegbl,
NAaHMPOBAHUA NOCTYMKOB M OLEHKM MX BO3MOXHbIX NOCNEACTBUIA 118 OKpYXatoLen cpeabl.

LleHHOCTM Hay4YHOro NO3HaHUS:

ChopMMPOBAHHOCTBIO MUPOBO33PEHNSA, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHIO
pas3BUTUA HaykMn U OOLLECTBEHHOW MPaKTUKW, NMOHUMAHWEM MaTeMaTUYECKOW HayKu Kak
chepbl YENOBEYECKOW AEATENbHOCTU, 3TANOB €€ pPas3BUTUS U 3HAYMMOCTU OIS pa3BUTUS
UMBMNM3aALMM; OBMadeHMEM $3bIKOM MaTeMaTUMKM U MaTemMaTUYEeCKOWM KynbTypon Kak
CpeacTBOM  MNO3HaHUA  MUpPa; FOTOBHOCTbKD  OCYLLECTBNATb  MPOEKTHYID U

ncecnenoBaTtesibCKylo AeATeNIbHOCTb MHOUBUAOYArNIbHO U B rpynne.

METAIMPEOMETHBIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUS MNporpammbl  yd4ebHOro npegmeta
«MaTematnka» XapakTepusyrTCa OBMadeHNEM YHUBEPCANbHLIMW /103HABATE/IbHbIMU
LEVCTBUSIMY,  YHUBEDCASTbHBIMU  KOMMYHUKATUBHBIMU  JEUCTBUSIMU,  YHUBEPCATIbHBIMY
PErYIISTUBHBLIMU [EVCTBUSIM.

1) YwuBepcaribHble MO3HaBaTelIbHble AeNCTBUS, 0becrednBaroT GopMUpoBaHne

06a30BbIX KOTHUTUBHBLIX IPOLECCOB 0byHaromnxcs (OCBOEHUE METOHOB  1O3HAHMUS



OKpYXKaroLyero mupa, rpuMeHeHne JiIorm4eckux, HUCC/ieqoBaresibCKkuxX 0/76,08L/M//7, yMeHl/lﬁ

paborars ¢ nHgopmaymen).

basoBble nornyeckme oencTBUS:

BbIABNATb W XapakTepu3oBaTb CYLWECTBEHHbIE MPU3HAKM MaTemMaTU4ecKmx
OOBbEeKTOB, MNOHATUN, OTHOLWIEHUM MexXay MOHATUSAMK,  POpPMYynMpoBaTh
onpeaeneHuns NOHATUIN; yCTaHaBNMBaTb CYLLLECTBEHHbIN NPU3HaK Knaccudgukaumm,
OCHOBaHWA A51s1 0606LWeHnsa n cpaBHEHNA, KPUTEPUU NPOBOLAMMOro aHanmsa;
BOCNpPUHMUMATb, dopmynmpoBaTtb n npeobpasoBbIBaTh CYXOEHNS:
yTBEpPAUTENbHbIE N OTpULaTENbHbIE, €ANHNYHbIE, YaCTHbIE U 00LLME; YCNOBHbIE,;
BbISABNATb MareMaTuyeckme 3aKOHOMEPHOCTU, B3aMMOCBSA3N U NPOTUBOPEYUS B
drakTax, OaHHbIX, HabMOeHUAX U YTBEPXKOEHUSX; npeanaraTb Kputepuu Ans
BbISIBIIEHUS1 3aKOHOMEPHOCTEN N NPOTUBOPEYNN;

AenaTtb BblBOAbI C UICNONb30BAaHNEM 3aKOHOB NOMUKN, OeAYKTUBHbBIX U UHOYKTUBHbIX
YMO3aKST4YEHNN, YMO3aKNYEeHNn N0 aHanorunu;

NPOBOAMTbL CaMOCTOATENbHO [AOKa3aTeNnbCTBa MaTeMaTU4ecKux YTBEPXAEHUN
(MpsAMblE M OT NPOTMBHOIO), BbICTpaMBaTb apryMeHTaLu o, NpMBOaUTb NPUMEpPbI 1
KOHTpNpumMepbl; 060CHOBbIBaTb COGCTBEHHbIE CY>XAEHWS U BbIBOAbI;

BblOMpaTb cnocob pelieHns y4ebHoM 3agaydn (CpaBHMBATb HECKOSIbKO BapuaHTOB
peweHuns, Bblbupate Havbonee nOAXOO4AWMN C YYETOM CaAMOCTOATENbHO

BblAENEHHbIX KpVITepMeB).

basoBble nccnegoBaTenbCckue AenNcTBus:

MCNoNb3oBaTb BOMPOCHI KAk MccnegoBaTeNnbCKUA  MHCTPYMEHT  MO3HAHUS;
dopmynupoBaTb  BOMPOCHI,  OUKCUPYOLLME  MPOTMBOPEYNE,  NpobGnemy,
yCTaHaBnMBaTb MCKOMOE M AaHHoe, (hopMUpPOBaThb rMMNoTe3y, apryMeHTMpoBaThb
CBOIO NO3ULNIO, MHEHME;

NPOBOAUTL CAMOCTOSITENBHO CMNAHMPOBAHHbIA 3KCMEPUMEHT, UCCregoBaHNe Mo
yCTaHOBMNEeHWI0 ocobeHHOCTeNn maTtemaTuyeckoro obbekTa, siBNeHus, npouecca,

BbISIBITEHWNIO 3aBUCUMOCTEN Mexay obbekTamu, SBNeHsIMU, NpoLeccamMu;



camocCTodaTeNnbHO hopmynupoBaTb 0606WEeHMS W BbiBOAbI MO pesynbTartam
NpoBeAEHHOro  HabnwaeHnda, wuccnegoBaHWs, OueHuBaTb  JOCTOBEPHOCTb
MOMyYeHHbIX pe3ynbLTaToB, BbIBOAOB U 0606LLEeHWI;

MPOrHO3MpOBaTb BO3MOXHOE pa3BUTME MNpouecca, a Takke BblABUraTb

npeanonoXXeHmd o ero pa3smT B HOBbIX YCITOBUAX.

Pabota ¢ uHdpopmauuen:

2)

BbISBNATL AeduuuTbl MHpPOpMaLMn, OaHHbIX, HeobxoaumblX AN oTBeTa Ha
BOMPOC U ANSA pelleHns 3agayu;

BblOMpaTb MHGOPMALMIO M3 UCTOYHUKOB pPasfiunyHbIX TUMOB, aHanNM3npoBaTb,
cUcTeEMaTU3NPOBaTb U UHTEPNpeTupoBaTb MHAOPMAaLMIO pasnnyHbIX BUOOB U
dopm npeacTaBneHus;

CTPYKTYpupOBaTh WHMoOpMaumo, NpeacTaBnAaTb €€ B pasnuyHbiX dopmax,
UNICTPUPOBaTL rpadnyecku;

OLEeHUBaTb HaOEXHOCTb MHOPMaALMN NO CaMOCTOATESNTIbHO COPMYNIMPOBAHHBLIM
KpUTEPUAM.

37 HuBepcasibHbIe KOMMYHUKATUBHbIE Aevicrsus, obecrie4nBaroT

C(pOpMMpOBaHHOC Tb coynalibHbIX HaBbIKOB 06}/‘-13/0LL/I/IX CA.

O6ueHne:

BOCMPUHMMATL M (DOPMYNMPOBaTb CYXXAEHUS B COOTBETCTBUM C YCNOBUSIMU U
LensiMu obLLEeHNsT; AICHO, TOYHO, TPaMOTHO BblpaXkaTb CBO TOYKY 3PEHUS B YCTHbIX
M MUCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHUSI MO XO4y PEeLIeHus 3adauw,
KOMMEHTMPOBAaTb MOMYyYEHHbI pe3ynbTar;

B Xode 0OCyXaeHus 3agaBaTb BOMPOCHI MO CyLlecTBy oOCyXOaemol Tembl,
npoGnembl, pellaemMol 3agauyn, BbiCKasbiBaTb WAEW, HaUENeHHble Ha Mouck
PELUEHUS; COMOCTaBMATb CBOM CYXXOEHUSI C CYXOEHUSIMU OPYrUX YYacTHUKOB
Avanora, obHapyxuBaTb pasnuume M cXoAcTBO MO3ULMI; B KOPPEKTHOW dopme
dhopMynmpoBaTb pasHornacusi, CBou BO3paXKeHus;

npeacTaBnATb pesyrnbTaTbl PelleHUs 3adaun, IKCrepuMeHTa, WccrenoBaHus,
NpoeKTa; camMoCTOSITENbHO BblOMpaTb opMaT BbICTYNNeHMs ¢ y4€ToM 3agad

npe3eHTaumMm n 0COGEHHOCTEN ayanTOpPUMn.



CoTpyaHN4eCTBO:

NoOHMMaTb W MCNOMb30BaTb MpPEMMyLLEeCTBA KOMaHAHOW W  MHAMBUAYaNbHOWM
paboTbl nNpu peweHnn YyYebHbIX 3aday; npuHMMaTb UefNb  COBMECTHOM
AeATenbHOCTU, NNaHMPOBaTbL OpraHM3auuio COBMECTHOW paboTbl, pacnpeaensTb
Buabl paboT, poroBapmBaTtbcd, ob6CyxaaTb npouecc W pesynbtat paboTbl;
0606uaTb MHEHNSA HECKONbKUX NIOAEN;

ydactBoBaTb B rpynnoBbiX ¢opmax pabotbl (0b6cyxaeHusi, obMeH MHEeHUH,
«MO3roBbl€ LUTYPMbI» U MHbIE); BbIMOMHATL CBOK YacTb paboTbl M KOOPANHNPOBATL
CBOM OENCTBMS C OPYrMMM YneHamu KOMaHdbl; OueHMBaTb KayeCTBO CBOEro
BKNaga B oOOWMIA NPOAYKT MO KpUTepusaM, CHOPMYNMPOBaAHHBIM YyYacTHUKaMM

B3aUMOAENCTBUA.

3) YwuBepcaribHbIe PeryriaTUBHBLIE A[eVCcTBusS, 00ecrneYnBaroT @opMuUpoBaHNE

CMbICJIOBbIX )/CTAHOBOK U XKU3HEHHbIX HaBbIKOB JTHHYHOCT.

CamoopraHunsauyus:

COCTaBnATb NfaH, anropuTM peLleHns 3agaydn, Bbibnpatb cnocob peLueHnsi ¢ y4ETOM

MMEIOLLMXCH  PECYPCOB M COBCTBEHHbIX BO3MOXHOCTENW, aprymMeHTUMpoBaTb U

KOPPEKTUPOBATb BapuaHTbl peLleHni C Y4ETOM HOBOW MHGOOpMaLuu.

CaMOKOHTpOnb:

BNageTb HaBblkaMy NO3HaBaTENbHOW pPedriekCUn Kak OCO3HaHUS COoBepLUaeMbiX
OENCTBMA U MbICIUTENBHbBIX MPOLIECCOB, UX pe3ynbTaToB; BnageTb cnocobamu
CaMOMNpOBEPKMU, CaMOKOHTPOns npotecca n pesynbTaTta pelweHnsa
MaTeMaTU4eCcKon 3aaauu;

npeaBuaeTb TPYAHOCTW, KOTOPbIE MOrYyT BO3HWKHYTb MPU pPELUEHMM 3agayu,
BHOCUTb KOPPEKTUBbLI B 4EATENBbHOCTb HA OCHOBE HOBbLIX OOCTOATENLCTB, AaHHbIX,
HanOEeHHbIX OLWNBOK, BbISIBIIEHHbIX TPYAHOCTEMN;

oLeHMBaTb COOTBETCTBME pesynbTaTta Lenn M ycrnoBusM, OBBACHATbL MPUYMHDI
OOCTWXKEHUSA NN HEOOCTMXKEHUST pe3ynbTaToB AeATENbHOCTU, HAXOAUTb OLLMOKY,

AaBaTb OLEeHKY NpMoBpeTEHHOMY OMbITY.



NMPEAOMETHbIE PE3YJ1IbTATbI

OcBoeHne y4yebHoro kypca «Anrebpa M Havana mMaTtemaTM4yecKoro aHanusa» Ha
YpOBHe cpefHero obuwero o6pa3oBaHnsa OOMKHO obecneyvnBaTb JOCTUXEHME CrieayoLmnx

npeamMeTHbIX 06pasoBaTen bHbIX PE3YJ1IbTATOB!

10 KINIACC

Yucna u BbluncneHms

OnepupoBaTtb NOHATUAMW: paunoOHaNbHOE N ENCTBUTENBHOE YMCO, OObIKHOBEHHAS
n gecatudHas apobb, NPOLUEHTHI.

BbinonHaTb apudmeTnyeckue onepaumm C paumoHarnbHbIMU U AENCTBUTENbHbLIMU
yucnamu.

BbInonHATbL NpUONMKEHHbBIE BbIYMCNEHUSA, NCNONb3YSA NpaBuna OKpYrneHus, genatb
NPVKUAKY U OLEHKY pe3ynbTaTa BblMUCNEHWMA.

OnepupoBaTb MNOHATUAMU: CTENEHb C LUeNbiM MNoka3aTenem; cTaHgapTHaa dopma
3annucu  OenCTBUTENbHOrO YucCha, KOPEeHb HaTypanbHOW CTeneHw; WKCMnonb3oBaTb
noaxogsaLyo hopmy 3annucu 4eNCTBUTENbHbBIX YMCeN AN peLleHns npakTu4eckux 3agad u
NpeAcTaBneHnst AaHHbIX.

OnepupoBatb MOHATUAMMU: CUHYC, KOCUHYC W TaHreHC nNpPOWU3BOMbHOIO Yrna;
MCNonNb3oBaTb 3anucb MNPOU3BOMBHOIO Yyrna u4epe3 obpaTHble TPUroOHOMETpUYEecKue
YHKUUMN.

YpaBHEHUA 1 HepaBeHCTBa

OnepupoBaTb MNOHATUSIMU:  TOXOECTBO, YpPaBHEHWE, HEepaBEHCTBO; LENoe,
paumMoHanbHoOe, WppauuoHanbHOEe YpaBHEHWE, HEPaBEHCTBO; TPUrOHOMETPUYECKOoe
ypaBHEHUE;

BbinonHATe  NpeobpasoBaHnA  TPUrOHOMETPUYECKUX  BbIPaXXEHUM U pellaTtb

TPUroOHOMETPUYECKNE YpaBHEHUA.



BboinonHaTb  npeobpasoBaHWs  UenblX, pauuMoHanbHbIX W MppaUMOHanbHbIX
Bblpa)X€HUN W pelaTb OCHOBHbIE TUMbl LEnblX, pauuoHanbHbIX U MppaUMOHanbHbIX
ypaBHEHUN 1 HEPABEHCTB.

[MpUMEHATb ypaBHEHUS M HEpaBEeHCTBA ANA pelleHMs MaTeMaTuyeckux 3agay u
3agay 13 pasnuyHbIX obnacTten Haykm n peanbHOW XU3HN.

MopgenunpoBaTtb pearnbHble CUTyauun Ha A3blke anredbpbl, COCTaBNATb BblpaXXeHUS,
ypaBHEHUS, HepaBeHCTBa MO YCMOBWUIO 3ajayu, uccrnegoBaTb MOCTPOEHHbIE MoAenu C
ncnonb3oBaHWeM annapara anrebpoi.

PyHKLMMU U rpaduku

OnepupoBatb MNOHATUSAMU:  YHKUMA, cnocobbl 3agaHnsa  dyHKUMM, obnacTb
onpeaeneHns U MHOXeCTBO 3HayYeHun dyHKUMn, rpaduvk (OyHKUUK, B3aUMHO obpaTHble
dYyHKUMN.

OnepupoBatb MOHATUAMWU: YETHOCTb M HEYETHOCTb (PYHKLMM, Hynu yHKLMK,
MPOMEXYTKN 3HAKONOCTOSHCTBA.

Vicnonb3oBaTb rpaukn yHKUUM NS pelleHns ypaBsHeHUN.

CTpouTb 1 ynTaTth rpadouKn IMHENHOM (PYHKLUK, KBaAPaTUYHON (PYHKUUK, CTENEHHON
YHKUUK C LenbiM nokasatenem.

Mcnonb3oBaTb rpadukn yHKUUW ONS MccrnegoBaHUA NpoueccoB U 3aBUCMMOCTEN
Npy pelleHMn 3adadvy u3 Apyrux yd4ebHbIXx nNpegMeToB M peanbHOW XU3HW; BblpaxaTb
hopmynamMmun 3aBUCUMOCTU MeXay BeNUYNHaMu.

Havyana maTtemarnyeckoro aHanusa

OnepupoBaTtb NMOHATUAMM: nocnegoBaTenNbHOCTb, apudmeTudeckas n
reomeTpuyeckasi Nporpeccun.

OnepupoBaTtb MOHATMSAMWU: BECKOHEYHO YObiBalOLWas reomeTpuyeckasl nporpeccus,
cyMmma BeCKOHEYHO yObiBaloLLEel reoMeTpPUYECKO Nporpeccuu.

3apaBaTb nocrnegoBaTenlbHOCTU pasfUyHbIMK crnocobamu.

Mcnonb3oBaTb CBOMCTBA MoCrneAoBaTeNbHOCTEN W NPOrpeccui AOns  peLleHus
pearnbHbIX 3aa4 NPUKNagHoOro xapakrepa.

MHoXxecTBa 1 noruka

OﬂepMpOBaTb NOHATUAMU. MHOXXECTBO, onepaunn Hag MHOXXeCTBaMMW.



Mcnonb3oBaTb TeOpeTI/IKO-MHO)KeCTBeHHbIﬁ annapart and onnmcaHuna pealnbHbIX
npoueccos " SIBMEHUMN, npu peweHnn 3agad n3 gpyrux y‘-le6HbIX npegmMmeTos.

OnepupoBaTtb MOHATUAMU: onpeaeneHue, TeopemMa, crneacTeune, 4okasaTenbCTBo.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne KoauuecTBO 4acoB
HaumenoBanue

I Bc | Konrpo | Ipaktu | JJeKTponHbie (HuppoBbIe)
pa3aesoB U TeM

/ er JIbHBIE yeckKkue 05pa30BaTeJIbeIe pecypcehl
NMPOrpamMmbl

L 0 padoTsl | padoTHI

1. SKiacc
https://www.yaklass.ru/p/al

MHuoxecrBa gebra/9-klass/neravenstva-i-
paluVOHAIBHBIX U sistemy-neravenstv-
JEMCTBUTEIIHLHBIX 9125/reshenie-

1 qycell. 14 1 ratcionalnykh-neravenstv-
PannoHasbHbIE metodom-intervalov-9128
ypaBHEHHS 1 2. Poccuiickas anexkTpoHHast
HEpaBEHCTBA IIKOJa

https://resh.edu.ru/subject/le
sson/4730/start/149073/
1. Poccuiickas 3JIeKTpOHHas
mkoJa https://resh.edu.ru/
2. SKmnacc
®yHKIMU U rpaduKHy. https://www.yaklass.ru/p/al

2 Crenens ¢ neasM 6 gebra/10-klass/stepeni-s-

IIOKa3aTeIeEM ratcionalnym-pokazatelem-
korni-stepennye-funktcii-
11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
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9158/re-0e543e38-25d9-
4536-b70f-0f1bf843e82b

ApudpmeTnueckuii
KOpEHb N—0H

SIKnacc
https://www.yaklass.ru/p/al
gebra/10-klass/stepeni-s-
ratcionalnym-pokazatelem-
korni-stepennye-funktcii-

[NPOT'PAMME

CTCTCHH. 11016/svoistva-kornia-n-i-

Mppaunonansuie 18 stepeni-preobrazovanie-

YPaBHCHUS 1 irratcionalnykh-vyrazhenii-

HEpaBEHCTBA 11531
Poccuiickas anexTpoHHast
mikosna https://resh.edu.ru/
SIKnacc
https://www.yaklass.ru/p/al
gebra/10-
klass/trigonometricheskie-

DopmyIibl uravneniia-9145/metody-

TpUuroHomeTpuu. Tpur ispolzuemye-dlia-resheniia-

OHOMETPUYECKHUE 22 trigonometricheskikh-

ypaBHEHHUS uravnenii-9134/re-
995e0a3e-90bc-4e3a-b784-
3f48ab285dde
Poccniickas anexTpoHHast
mikona https://resh.edu.ru/
Poccuiickast anexTpoHHast
mikosna https://resh.edu.ru/

IMocnemoBarenbHOCTH 5 Poccuiickas anexkTpoHHast

U IPOrpPEeCCUU IKOJIa
https://resh.edu.ru/subject/le
sson/5223/conspect/326716/

[ToBTOpEHME,

0000111eHNE, 3

CUCTeMaTu3alAa

3HAHHUH

OBILIEE KOJIMYECTBO
YACOBIIO 68
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INIOYPOYHOE INIAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJibHbie
padoThI

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

MHo0ecTBO, Onepaluy HaJl MHOKECTBAMHU.
[uarpammsl Diinepa—Benna

Pammonanesasle yncina. OOBIKHOBEHHBIE U
JIeCATUYHBIC TPpOOH, TPOIICHTHI,
OCCKOHEYHBIC TIEPUOIUYECKHE TPOOH

ApudmeTnueckue oneparuu c
paloHaIbHBIMU YHCIIAMU, IPEOOpa30BaHU
YHCIIOBBIX BBIPAXKEHUI

[Tpumenenue Apobeli U MPOICHTOB IS
pelIeHUs TPUKIaAHbIX 3a1a4 U3 PA3IU4YHbIX
OTpaciiell 3HaHUM U peabHOMN )KU3HU

[Tpumenenue apoOei u MPOLEHTOB ISt
pelIeHus IPUKIAAHbIX 3a1a4 U3 Pa3Iu4HbIX
OTpaciiell 3HAaHUM U peabHOM JKU3HU

JleiicTBUTENbHBIE YKclia. PanimonaabHbIC U
HUPpAIMOHAIILHBIE YHCIIa

ApudmeTnueckue oneparuu c
}IeﬁCTBHTeHLHBIMH qucjiaMu

[TpubnmkEHHBIE BHIYUCIICHUS, TIPABUIIA
OKpYIJICHUS, IIPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYUCIIEHUN




Tomnecma " TOXICCTBCHHBIC

9
npeoOpa3oBaHus
10 VYpaBHeHUEe, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBA
12 Meton uHTEpBaIOB
13 Pemmenue uenbix u JpoOHO-palliOHATBHBIX
YpaBHEHUI U HEPABEHCTB
Konrtpomnbnas padora o reme "MHoOXecTBa
14 PalMOHAIBHBIX U IEUCTBUTEIbHBIX YUCET.
ParmmonanbsHble ypaBHEHUS! 1 HEPABEHCTB"
15 OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.
B3aumHuo oOpartHbie GyHKINN
I'paduk pysakmuu. O6macTs onpenencHus u
16 MHOX€eCTBO 3HaueHuH ¢pyHkuuu. Hynu
¢yskuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA
17 YérHble ¥ HeYETHBIE PYHKIINU
CreneHb ¢ EIbIM TOKa3aTeNIeM.
18 CranpaptHas ¢popma 3anucu
JEUCTBUTEILHOIO YHCIIa
Hcnonk3oBanue noaxosien Gopmbl
19 3aIllUCH JEHCTBUTENIBHBIX YUCEN AT
peLIeHHs IPAKTUYECKHX 33/1a4 U
NPEeCTaBICHUS JAHHBIX
20 CrenenHast GyHKIUS C HATypaIbHBIM U
1IeJIbIM MoKa3aTesaeM. E€ cBoiicTBa u rpaduk
21 ApudpmeTnueckuii KOpeHb HaTypaJIbHOU

CTCIICHHU




ApudpmeTnueckuii KOpeHb HaTypajJbHOU

22
CTEIEeHU

23 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOW CTENEHU

24 CBoiicTBa apr(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

o5 CaoiicTBa apr(PMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

26 JeiicTBus ¢ apupMeTH4ecKUMU KOPHIMH N—
O# CTeTIeHU

97 HeiictBus ¢ apudMeTHIECKUMH KOPHSIMU N—
OH CTEIECHU

28 JleiicTBus ¢ apuMETHISCKIMH KOPHSIMU N—
Ol CTeneHN

29 JeiicTBus ¢ apudMeTHIECKUMH KOPHSIMU N—
Ol CTeTIEHU

30 JeticTBust ¢ apuMEeTHIECKUMU KOPHSIMHU N—
0i1 cTeneHn

31 Pemenne nppanvoHaIbHbIX YPABHEHUN U
HEPaBEHCTB

32 Pelienne nppanioHanbHbIX YPaBHEHUN U
HEPaBEHCTB

33 Pemienue nppanmoHaabHbIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenne nppaniuoOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

35 PelieHne nppanioHaabHbIX YPaBHEHUN U

HCPAaBCHCTB




36

CaolicTBa U rpauK KOpHsI N-0i CTENEeHU

37 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
KonTponbhas pabota no teme

38 "ApudmeTrndeckuit KOpeHb N—0il CTETICHH. 1
HppaunoHanbHble YpaBHEHUS U
HepaBeHCTBa"

39 CuHyc, KOCHUHYC ¥ TaHT€HC YUCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO 1
apryMeHTa

41 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIOBOr0 apryMeHTa

4 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 OTpeieIeHne TPUTOHOMETPHUECKUX 1
(YHKIMH 9UCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

44 OIIpEECIIEHNE TPUTOHOMETPUYECKUX 1
(YHKLIMI YUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OcCHOBHBIE TPUTOHOMETPUUECKHE (HPOPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKHE (HPOPMYITBI 1

49 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

50 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1

BBIPAKCHUIN




[IpeobOpazoBaHre TPUTOHOMETPUUECKHUX

51 . 1
BBIpA)KEHU I

59 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

53 [TpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAYKEHUI

o4 Pemenne TpuroHOMETpUYECKUX YPaBHEHUN 1

55 Penienrie TpUroHOMETPUYECKUX YpaBHEHUI 1

56 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

57 Pemennie TpUroHOMETPUYECKUX YpaBHEHUI 1

58 Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

59 Pewienne TpUroHOMETpUYECKUX YPAaBHEHUN 1
KoHntponbnas padota mo teme "dopmyibt

60 TPUTOHOMETPHUH. TpPUTOHOMETPUYECKUE 1
ypaBHeHuUs"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

61 nocjieaoBaTelIbHOoCTEH. MOHOTOHHBIE 1
10CJIEI0BATEIBHOCTH
Apudmerndeckas u reoMeTpudecKas

62 nporpeccuu. Mcnons30BaHne IPOTPeCcCUd 1
JUTSL PEUICHUsT PeaTbHBIX 3a7a4 MPUKIATHOTO
xapakrepa
beckoHeuHo yObIBaroIasi reOMeTpUYecKas

63 nporpeccusi. Cymma 6€CKOHEYHO 1
yObIBaroIeil reOMeTPUIECKOi MPOTPECCHH

64 dopmyia CI0KHBIX MTPOLEHTOB

65 dopmyia CIOKHBIX MTPOLIEHTOB




O06006111EH1E, CUCTEMATH3aLMs 3HAHUH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTUIeCKOTO 1
ananuza 10 kiacca
67 HToroBas KOHTpoJIbHAs paboTa 1
O0o001menne, cucTeMaTH3alus 3HaHUH 32
68 Kypc anreOpbl 1 Hayal MaTeMaTH4eCKOTro 1
anammza 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Mopakosuu A.I'. Maremaruka: anredpa U Hayajaa MaTeMaTH4eCKOro
aHanusa, reomeTpus. Anredpa u Hayana Maremarnueckoro ananuza. 10-11xkmnacc.
VYyebnuk a1 001eo0pa3zoBaTeNbHbIX Opranu3anuii (6a3oBblil ypoBeHs). B 2

ygacTsax. /A.I'. Mopakosuy, I1.B. Cemenos.- 9 uzmn;crep.— M.: Muemosuna, 2020

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1.MopakoBuu A.I'. Marematuka: anreOpa 1 Hauajga MaTEMaTUYECKOTO
aHanusa, reomeTpus. Ainredpa u Hayana Maremarnueckoro ananuza. 10-11xkmacc.
VYyebnuk a1 001eo0pa3zoBaTeNbHbIX Opranu3anuii (6a3oBblil ypoBeHs). B 2
vactsax. / A.I'. Mopakosuu, I1.B. Cemenos. - 9 uza.,crep.— M.: Muemo3uHa,
2020

2. AnexcangpoBa JI.A. Anre6pa u Hauana ananuza. 11 k1. CamocTosTenbHbIC
paboThI: mocoOue

JUTs1 00111e00pa30BaTENbHBIX yupexKaeHuit/ moa. pea. Mopakosuua A.I.-M.:
Mmuemo3una,2010r.

3. A.T'. Mopakosuy, E.E. Tynpunnckas. Anredpa u Hadana ananuza. 10-11 k.
KonTponbHbie

pabotsl, M.: MHemo3una, 2009 r.

4. J1.0.JleanmeBa. Anrebpa u Havana aHanu3a. 10-11 k. TemaTudeckue TeCThI U



3a4CThI JJIA

oOmreoOpazoBaTenbHbIX yupexaeHuil,- M: Muemosuna, 2009 r.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

1. Poccwuiickas snekrponHas mkosa https://resh.edu.ru/

2. Poccuiickast aneKTpoHHas MIKOJIa
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

3. SIKnacc https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-
uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-

uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde






MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MuHHCTEPCTBO NPOCBEIEHUS U BOCIIUTAHNUS YJIbSIHOBCKOI 00J1aCTH

YnpasJ/ienne 00pa3oBaHusl AAMUHUCTPALNM I. YIbIAHOBCKA

MBOY CIII Ne 42

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3acenanuu IIMO yuwurteneit 3aMEeCTUTEIb TUpeKkTopa o YBP Hupexrop MBOY CIII Ne 42
MaTeMaTHKU U UHPOPMATHKU

C.A Kypanona O.1O. Kynukos
Ionusikmesa T.H. ITIpotoxom Ne 1 ITpuka3z Ne 97
HpOTOKOH No 1 oT «29» 08 2023 r. oT «30» 08 2023 .
oT «28» 08 2023 .
PABOYAS ITPOI'PAMMA
(ID 691141)

y4eOHOro npeaMera «BeposTHOCTH M CTATHCTHKA.
ba3oBblii ypoBeHb»

st ooyuaromuxcs 10 kiaccos

ropoa YabsiHoBck 2023



HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTo Kypca « BeposiTHOCTB 1 cTaTHCTHKa» 6a30BOTO
ypoBHs 111 oOydarommxcsa 10 kimaccoB paspaborana Ha ocHoBe DenepalibHOTO
rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJAApPTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, M TPAJULIHUN POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMpl 00eCIIeYnBaeT OBIAJACHHUE KITIOYEBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIMMU OCHOBY JJII CaMOPa3BUTHsSI M HENPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYaIOLIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHsblil Kkypc «BeposiTHOCT, M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
POJOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTOo Kypca 0a30BOro ypoBHS
ocHOBHOM mikosbl. Kypc mpennasnHadeH st GOpMHpPOBaHUA y OO0YyYarOIIUXCS
CTaTUCTUYECKON KYJbTYpbl M TOHUMAHUA POJM TEOPUHM BEPOSTHOCTEHM Kak
MaTeMaTUYECKOr0 UHCTPYMEHTA JJIsl U3YUYEHUsl CIIyYalHbIX COOBITUM, BEIUYUH U
mpoiieccoB. [lpu m3yueHnn Kypca oOOTamaroTCs MPEACTABICHUS YYAIIUXCS O
METOJIaX UCCIEA0BAHUS U3MEHYMBOIO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTM MAaTEMAaTHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepxaHue Kypca HampaBJ€HO Ha 3aKpeIICHUE 3HAHWM, MOJYYEHHBIX MpU
WU3YUYEHUU KypCa OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aMMOCBS3SAX MEXAY HUMH Ha BAKHBIX IPUMEPAX, CHOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMH LEJISAMH B CTPYKType Y4eOHOTO Kypca
«BepoaTHOCTh M CTATUCTHKA» CPEIHEW MIKOJIBI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEIyIOIME OCHOBHBIE cOJiepKareNbHble JUHUU: «CiaydallHble COOBITUS U
BEPOSITHOCTUY, «Clly4ailHble BEIMYUHBI U 3aKOH OOJBIINX YUCEID».

BaxHyro d4YacTe Kypca 3aHHUMaeT HM3y4YEHHUE TE€OMETPUYECKOTO U
OMHOMMAIIEHOTO PACTIPECIICHUI U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH —
[IOKAa3aTEIbHBIM U HOPMAJIbHBIM PAaCIIPEICIICHUSMH.

Coneprxanue muHUHN «CirydaiiHble COOBITHS U BEPOSITHOCTH CIIYKUT OCHOBOM
Uit OpPMUPOBAHUS TIPEJCTABICHUN O PACHPEACICHUH BEPOSITHOCTEH MEXKITY
3HAQYCHUSIMU CIIy4alHBbIX BEJIWYMH, a TAKXKe dTa JUHUS HeoOXoAauMa Kak 0aza s
M3Yy4YeHUS 3aKOHA OOJBINX YHCeNl — (PyHIaMEHTaIbHOTO 3aK0HA, IEHUCTBYIOIIETO B
pHUpOoie U OOIIECTBE U UMEIOIIEro MaTeMaTudeckyio dhopmanuzaruio. CaM 3aKoH



OONBIIMX YHCEN TMpEJIaraeTcsi B O3HAKOMUTEIHHON (opMe ¢ MHUHMMAIIbHBIM
UCIOJIb30BAaHUEM MaTEMaTUYECKOTo (hopMann3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMM  CIIyYallHBIMH  BEJIIMYMHAMH,
AKIECHTUPYIOT BHUMAaHUE IIKOJIbHUKOB Ha OIMHWCAHWM M HW3YYECHUU CIIyYalHBIX
SBJICHU C TOMOIIBIO HEMPEPHIBHBIX (PYHKIMHA. OCHOBHOE BHUMAHUE YACIACTCS
[I0OKA3aTEJIbHOMY M HOPMAJIIBHOMY pPAacCIpelesIeHUsIM, IPU 3TOM MPEAIOIaracTcs
03HAKOMUTEIBLHOE U3yUeHHE MaTepuralia 6e3 J0Ka3aTeIbCTB TPUMEHSIEMBbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne kypca «BeposTHOCTh U cTaTUCTHKA» HA 0a30BOM yPOBHE OTBOJIUTCS
1 yac B Hezemto B TeUueHUE Toja 00ydeHusl, Bcero 34 yueOHBIX 4acoB.



COJEPXAHUME YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBinenne AaHHBIX C MOMOINbIO Tabmui W auarpamMm. CpenHee
apudmernyeckoe, MeauaHa, HauMOOJIbIIEe M HAUMEHbIIEE 3HAYEHHUS, pa3Max,
JUCTIEPCHUs M CTAaHJAPTHOE OTKJIOHEHUE YHUCIOBBIX HAOOPOB.

Crny4aiiHble SKCIIEPUMEHTBI (ONBITHI) U CIy4YalHbIE COOBITUSA. DIEeMEHTAPHbIE
coObITUs (Mcx0/bl). BeposTHOCTH ciiydyallHOTO COOBITHSA. BIW30CTh 4YaCTOTHI U
BEPOSITHOCTU COOBITUIM. CydaliHbIE OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITUsIMUA.  BeposiTHOCTM  COOBITUI B ONBITAX C  PaBHOBO3MOXKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITUAMU: NepecedeHne, 00beAMHEHNE, TPOTUBOMNOIOKHBIE
coObrtus. Jlmarpammer Ditnepa. @opMyina CIOKEHHS BEPOITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. JlepeBo CiydaillHOTrO
skcniepuMenTa. @opmyiia mojaHou BeposiTHOCTU. HezaBucuMbie COOBITHS.

KomMOunaTopHoe npaBuio ymHokeHusl. [lepectanoBkM U ¢pakrTopuan. Yucio
couetanuit. Tpeyronpuuk Ilackans. ®opmyna 6maoma HeroToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIIEeX W Heyaada. HesaBucumbie
ucneiTanus. Cepusi HE3aBUCHUMBIX HCHOBITaHUKA 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIu.

CnydaitHas  BenumuuHa. Pacnpenenenwe  BeposiTHoctel.  J(marpamma
pacnipenenenud. [Ipumepsl pacnpenenceHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJILHOE.

IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'pa:xknanckoe BocuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKIHUSIMHA ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:



c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKTAHCKON UACHTUYHOCTH, YBOXKECHHS K
MPOILJIOMY Y HACTOSIIIEMY POCCUICKON MAaTEMATHUKH, IIEHHOCTHBIM OTHOUIEHUEM K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOW LIKOJIBI,
K HCIIONB30BAHUIO 3THUX JOCTMIKEHWUW B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
HKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, JTHUYECKOTO TMOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKHU U JIEITEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHE YCTOMYMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33714, PEILICHU, pACCyKICHUI1; BOCHPUUMYHBOCTHIO
K MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTUYEeCKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omnacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBINA PEKUM 3aHITHU U
OTJIbIXa, peryJisapHas pu3nueckasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pasnmuyHbiM  chepaMm  MPOPECCHOHAIBHONW  ACATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccu W peaqu30BbIBATH COOCTBEHHBIE IKMU3HEHHbBIC IUJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3OBaHUIO W
CaMOOOpa30BaHUI0 HA MPOTHKEHUU BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKOW HAIpPaBICHHOCTH.

JKOJIOruYeCcKoe BOCIMTaAHHE:

c(hOPMUPOBAHHOCTHIO DKOJOTUUECKON KYJIbTYpbl, TMOHUMAHUEM BIIHUSHUS
COIMATIbHO-D)KOHOMUYECKHUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATIBbHOU
Cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa HKOJOTUYECKUX MpoOiIeM;
OpHEHTAlMEl Ha MPUMEHEHUWE MAaTeMaTUYECKHX 3HAHUW ISl PElIeHUs 3a/ad B
00J1aCTH OKpY>KaroIIei cpebl, INIAHUPOBAHUS MTOCTYTKOB M OIIEHKHU UX BO3MOYHBIX
MOCJIEACTBUU ISl OKPYIKAIOIIEN CPEBI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM Hayku Kak cdepbl UYeJOBEHYECKON AesTeNbHOCTH, STaroB €€



Pa3BUTHA W 3HAYUMOCTH [JIA PAa3BUTHUA LUBUIN3AlKWKW, OBJIAJCHHUCM A3BIKOM
MaTE€MaTUKU M MaTeMaTH4YeCKOU KYHBTypOfI KaK CpCaACTBOM IIO3HAHUA MHPaA,
TOTOBHOCTBIO OCYIICCTBIIATL IIPOCKTHYIO M HCCICAOBATCILCKYIO JACATCIIBHOCTD
WHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI MPOrpaMMbl Y4eOHOTO MpeameTa
«MaremaTuka» XapaKTEepU3yOTCs OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUSHLIMU
OelcmeusMU, YHUBEPCATbHLIMU PECYIAMUSHLIMU OCUCTEUAMU.

1)  Vuuseepcanouvie  noznasamenvhvle  Oeticmeus,  0becneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECcos o00yuarowmuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYxiCcaowe2o  Mupa,  NpuMeHeHue  J102UYecKux,
uccie0o8amenbCcKux onepayuii, yMmeHut pabomams ¢ uHgopmayueii).

ba3oBble j1ornyeckue JeicTBUsA:

e BBIIBIIATH U XaPaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATUI, OTHOLICHUN MEXIYy MOHATHAMH; (OpPMYJIUPOBATH
omnpeneneHusl TOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJ1accu(UKaluy, OCHOBaHUSA JUIsl O0O0OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IPOBOJMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  NPe0OpPa3OBbIBATh  CYXKIACHUS:
YTBEpAUTENbHbIE W OTPULIATENbHbIE, €AMHUYHBIE, YacTHbIE M OOLIUE;
YCIIOBHBIE;

e BBUIBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
OpOTUBOpEUMst B (pakTaxX, [IaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;
npeiaraTh KpUTEPUU IS BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JleNaThb BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSTEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMble U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIHIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJbL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BAapUAHTOB peEIICHUs, BBHIOMpATh Hauboyiee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckne 1eiicTBU:

e HCIOJB30BaTh BONPOCHI KaK MCCIENI0BATENbCKUI MHCTPYMEHT MO3HAHMUS;
¢bopMynIupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,



yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENILHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
0o0BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUAMHU, IPOLIECCaAMU;

CaMOCTOSTENIbHO (POPMYIUPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjibTaTaM
IPOBEAEHHOIO HAOJIIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTrHO3MPOBAaTh BO3MOKHOE PAa3BUTHE NPOLECCa, a TAaKXKE BBIJBUTATh
IPEIOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaumeii:

2)

BBISIBIIATH Je(UIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a1au;
BbIOMpaTh  WMHGOPMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3TUYHBIX BUOB U (GOPM MPEACTABICHUS;
CTPYKTYPUPOBAaTh HHPOPMAIIHIO, TPEJCTABIATH €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATH Ha/IEKHOCTD UHpOpMAITUU 1o CaMOCTOSITEITLHO
c(hOpMYITUPOBAaHHBIM KPUTECPHUSIM.

Vuueepcanonvie  KoOMMyHuKamueHwvle Oelicméus,  0Oecneyusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCAL.
OO01menue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSMHU
U LIeJIIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3a/1a4M, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoO0eMbl, periaeMoi 3aJjaum, BbICKAa3bIBATh UCH, HAIICJICHHbIE Ha MIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXIECHHUS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB AHANiora, oOHapyXUBaTh Pa3M4yMe U CXOJCTBO MO3UIIUN; B
KOPPEKTHOH (popme GpopMyIupoBaTh pa3HOIIIaCHsl, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pE3yJbTaTbl  PEIICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCJIeI0BAHMUSI, IPOEKTA; CAMOCTOATEIbHO BEIOMPATh (POPMAT BHICTYIUICHUS
C YU€TOM 3aJa4 NMPE3EHTALMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHuvecTBO:

IMOHUMATh Y UCTIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUYaJIbHON
paboThl TpU pEIICHUH YYEOHBIX 3ajlay; NMPUHUMATh 11€JIb COBMECTHOM



NEeSTENHbHOCTH, IJIAHUPOBATh  OPraHU3allUI0  COBMECTHOM  paboThl,
pacnpenensiath BUABl padOT, IOrOBApUBATHCS, OOCYXAAaTh MNPOLECC U
pe3yJabTar paboThl; 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (hopmMax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC); BBIMOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBAThH CBOU JIEUCTBHUS C APYTUMH WICHAMH KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOMMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

3) YVuueepcanvuvie pecynamugnsie oeticmaus, obecneuusarom popmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

COCTaBJIAThH IUIaH, aJITOPUTM PEIIeHUs 3a7a4M, BRIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIaJ€Th HaBbIKAMHU TI03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPOLIECCa U pe3yibTaTa
pelIeHrsl MaTeMaTUYECKOM 3a/1auu;

PEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a]1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAHHBIX, HAUJEHHBIX OLIMOOK, BHISIBICHHBIX TPYAHOCTEMH;

OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa IEIUM U YCIOBUSM, OOBIACHATH
NPUYUHBI JTOCTUKEHUS WIM HEJIOCTHXKEHHUS PE3yIbTaTOB AEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

Yurtate U CTPOUTH TAOIUIIBI U AT PAMMBI.

OnepupoBaTh NOHATUAMU: CpeHEE apHPMETHIECKOE, MEANaHa, HauOobIIIee,
HauMeHbIlIee 3HaYeHHEe, pa3MaxX MacCHUBa YHCIIOBBIX TAHHBIX.

OnepupoBaTh NOHATUSAMM: CIy4YalHBIA SKCIIEPUMEHT (OMBIT) U CIy4yailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIYy4alHOrO OIbITA;
HaXOJWTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIy9aliHBIMHU COOBITHSIMU,
HaxXOJWTb U CpaBHUBATh BEPOSTHOCTU COOBITMI B M3YUYEHHBIX CIy4alHBIX
IKCIEPUMEHTAX.



Haxonuteb u hopMynupoBath COOBITHS: TIEpeceUeHNE U 00bEeIMHEHNE JaHHBIX
CcOOBbITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TMOJIb30BATHCS
auarpaMMmamu Jisiepa u (opMyJIoi ClI0KEeHUs] BEPOITHOCTEN TPU pELISHUU 3a/1a4.

OnepupoBarh MOHATHUAMM: YCJIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaxOJWUTh BEPOATHOCTH C MOMOILIBIO IPAaBUJIA YMHOXKEHHUSA, C IOMOLIBIO JEpPEBa
CIIy4aiiHOTO OTIBITA.

[IpumeHATh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHHUS MPU PEIICHUH 3a/ad.

OneprpoBaTh NOHATHAMU: HCHBITAHUE, HE3ABUCUMBIE HCHBITAHUS, CEpUS
UCTIBITAHUHM, yCHeX M HeyJaadya, HaXOJUThb BEPOSTHOCTH COOBITHI B cepuu
HE3aBUCHUMBIX MCIIBITAHUN /10 IEPBOTO YCIeXa; HaXOAUTh BEPOSTHOCTU COOBITHI B
CepHM UCTIIbITaHUN bepHyum.

OneprpoBaTb  NOHATUSAMM:  CIydailHas  BEJIIMYMHA,  PACIPEICIICHUE
BEPOSATHOCTEN, IMarpaMMa pacIrpeeIeHus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHme pa3/iejioB U TeM (undgposBbie)
Ne i/ Konrtpoubnbie | IIpakTnueckune
NMpOrpamMmbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsbl
[IpencraBneHune NaHHBIX U OMUCATENbHAS
1 ped A 4 https://resh.edu.ru
CTaTHCTHUKA
Cry4aifHbIe ONIBITHI U CITyYalHbIE COOBITHSI,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 https://resh.edu.ru
3JIeMEHTapPHBIMU UCXOAAMHU
Onepannu Haa COOBITHSMHU, CIIOKEHUE
3 p vﬂ 3 https://resh.edu.ru
BEPOATHOCTEN
VYcnoBHas BEpOSITHOCTD, IEPEBO
4 CJIy4aifHOTO OIbITa, PopMyIIa OTHOM 6 https://resh.edu.ru
BEPOSITHOCTH U HE3aBHCUMOCTH COOBITHIA
5 DJIeMEHTBl KOMOMHATOPUKHU 4 https://resh.edu.ru
6 Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN 3 1 https://resh.edu.ru
7 CiyualiHple BETMYHHBI U paclpeesICHUs 6 https://resh.edu.ru
8 O06o00meHne U cucTeMaTu3alus 3HAaHAN 5 2 https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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INIOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
uugpoBbIe
Ne ni/n Tema ypoka Kontpoasbnbie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

[IpencraBieHre JaHHBIX C TOMOIIBIO
Ta0JIUI U TUarpaMm

Cpennee apudmeTnieckoe, MeIMaHa,
HanOoJIbIIIee M HAUMCHBIIICEe 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

Cpennee apudmMeTnieckoe, MeIUaHa,
HanOoJIbIIIee ¥ HAUMEHBIIIEEe 3HAYCHNS,
pa3max, TUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTrnueckoe, MeIuaHa,
HanOOJIbIIIeE ¥ HAUMEHBIIICE 3HAYCHN,
pa3max, AUCTepCHsi, CTAaHIaPTHOES
OTKJIOHEHHE YMCIIOBBIX HAOOPOB

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U
cily4aifHble COOBITUS. DeMEHTapHbIE
coObITHS (MCXOMbI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITHUSIMH




BeposiTHOCTB CitydaitHOTO COOBITHSI.

! [IpakTrueckas padota L
Omneparnuu HajJ COOBITUSIMU: TIEPECEUCHNE,

8 00BECIMHEHHE COOBITUH, 1
MIPOTHBOMOJIOXKHBIE COOBITHA. J{narpaMmmbl
Ditnepa
Omnepanuu HajJ COOBITUSIMU: TIEPECEUCHNE,

9 00beIMHEHNE COOBITHUI, 1
IPOTHBOMOJIOXKHBIE COOBITHA. J{narpaMmmbl
Ditnepa

10 dopmyna cloKeHUsT BEPOATHOCTEH 1
YciioBHast BEPOSATHOCTh. Y MHOKECHUE

11 BEepoOsTHOCTEH. [lepeBo ciryqaitHoro 1
HKCIIEPUMEHTA
VYciioBHast BEPOSATHOCTh. Y MHOKEHUE

12 BeposiTHOCTEH. [lepeBo cirydaitHOro 1
IKCTIEPUMEHTA
VYciioBHast BEPOATHOCTh. Y MHOXKEHUE

13 BepoATHOCTEN. JlepeBo cirydaliHOro 1
HKCIIEPUMEHTA

14 dopMyia MoTHOM BEPOSATHOCTH

15 dopmya MOITHON BEPOATHOCTU 1

16 dopmyia MOJTHON BEPOATHOCTH. 1
HeszaBucumeble coObITHs

17 KonTponbnas pabota 1

18 KomOuHaTopHOE MpaBUI0 YMHOXKEHUS 1

19 [TepecTanoBku U pakTopuan 1

20 Yucno couyeranuit 1




Tpeyronbuauk Ilackans. @opmyna 6uHOMa

21 HproTona
buHapHbIii cily4aiiHbIN ONBIT (UCIIBITAHUE),

29 ycrex u Heynada. HezaBucumblie
ucnbitanus. Cepusi He3aBUCHUMBIX
WCTIBITAHUH J0 MEPBOT0 ycrexa

23 Cepusi HE3aBUCUMBIX UCTIBITAHUIN
bepuymm
Cepusi He3aBUCUMBIX UCIIBITAHUM.

24 ITpakTrueckas paboTa ¢ HCTIOIB30BAHUEM
AIIEKTPOHHBIX TAOIHIL

25 Crnyuaiinas BeTMYMHA

26 Pacnipenenenue BepositHocTeit. lnarpamma
pacripesienieHus

97 CymMa 1 IpOU3BEICHUE CITyYalHbIX
BEJIMYUH

28 CymMa 1 mpou3BeieHHe CITy9aiiHbIX
BEJTMYNH

29 [Tpumeps! pacpeesieHnit, B TOM YHCTIe
reoMeTpUIecKoe U OMHOMHUAIBHOE

30 [Ipumeps! pactpeneneHnii, B TOM YHCIIe
reoMeTpuueckoe 1 OMHOMHAIbHOE

31 [ToBTOpeHmEe, 06001IEHNE 1
CcHUCTeMaTH3alus 3HaHUI

39 [ToBTOpEHME, 0000IICHUE U
CUCTeMAaTH3aIlHsl 3HAHHHA

33 HToroBast KOHTpOJIbHAS paboTa




34

[ToBTOpenue, 0600IIEHNE U
CUCTEMAaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* MaTeMaruka: anredpa v Havajla MaTeMaTUYECKOTO aHaIn3a, FTeOMETPHSL.
Anrebpa v Havalla MaTeMaTH4YecKkoro anaiausa (B 2 yactsax), 10-11 knaccel/ Yacthb
1: Mopakosuu A.T'., Cemenos I1.B.; Yacts 2: MopakoBuu A.I'. u apyrue; noj

penakiueit Mopakosuua A.I'., O01IeCTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«M1OIL] MHEMO3M1HA»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.bynumoBuu E.A, B.A. byneiues, 1.P. Beicoukuii u ap., O teopun
BEPOSITHOCTEW U CTATHUCTUKE B IIKOJIBHOM Kypce, Maremaruka B mkoie, No7,
[IxonpHas npecca, 2009

2. Beicoukuti U. B., dmenko . B. Tunnunbie ommOKu B MIperogaBaHUuN TCOPUH
BEpOATHOCTEN U cTaTucTUKU. MaTtemaruka B mkose, Ne 5, 2014. Matepuans 2-ii
MexyHapoAHO Hay4YHOU KOHPEPEHIIUU « AKTyalIbHbIE MPOOIEMbI O0yUeHUS
MaTeMaTuke U uHPopMaTuke B 1ikoJie u Byze». MIIT'Y, okTsa6ps, 2014.

3. Meroauka u TexHonorust o0ydenusi matematuke. Kypc nexuuit [locoOue s
By30B / [Tox Hayun. Pen. H.JI. Credanosoii, H.C. [TogxomoBoii. — M.: JIpoda,
2005. - 416 c.

4.I"'' N.®@anun, [IpenogaBanue Teopun BEPOSITHOCTEN B 1IKoJe. MaTtemaTuka B

mkosaeNe 2, 2014.



HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
http://ptlab.mccme.ru Caiit «JlabopaTopusi Teopuu BEpOSTHOCTEH
https://fipi.ru — Caiit ®enepanbHOr0 HHCTUTYTA TEIATOTMYSCKUX U3MEPEHUH
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OtkpsiThiii Oank 3aganuii EI'D
https://www.problems.ru — arepueT-npoexT «3amaur»
https://resh.edu.ru — Poccuiickast 3ieKTpoHHas MIKOJIa
http://school-collection.edu.ru/— Exqunas xoyekius udpoBhIX

00pa30BaTEIbHBIX PECYPCOB






MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MuHHCTEPCTBO NPOCBEIEHUS U BOCIIUTAHNUS YJIbSIHOBCKOI 00J1aCTH

YnpasJ/ienne 00pa3oBaHusl AAMUHUCTPALNM I. YIbIAHOBCKA

MBOY CIII Ne 42

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3acenanuu IIMO yuwurteneit 3aMEeCTUTEIb TUpeKkTopa o YBP Hupexrop MBOY CIII Ne 42
MaTeMaTHKU U UHPOPMATHKU
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ropoa YabsiHoBck 2023



HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
oOyuaroruxcst 10 KJIacCOB  paszpaborana Ha ocHoBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJAApPTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, M TPAJULIHUN POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMpl 00eCIIeYnBaeT OBIAJACHHUE KITIOYEBBIMU KOMIIETECHITUSIMH,
COCTaBJISIFOIIIMMU OCHOBY JJII CaMOPa3BUTHsSI M HENPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00YyYaIOLIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETPHUM Ha YpPOBHE CPEIHETO OOIIETo
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METAlPEAMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOyYEHHs] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTUs oOydaronmxcsi, GopMuUpoBaHUS (PYHKIIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX AUCIUIUTHH. Pa3BuTne y o0ydarommxcs
MPaBUJIBHBIX TPEACTABICHUM O CYIIHOCTH W MPOUCXOXKICHUU TEOMETPUUYECKHUX
a0CTpakinii, COOTHOIICHUH PEAJTbHOTO W HJICATHHOTO, XapaKTepe OTPaXKEHUs
MaTEeMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB PEAIbHOIO0 MUPA, MECTE FTEOMETPUH
B CHCTEME HayK U POJIM MAaTEMATHIECKOTO MOJICIUPOBAHUS B HAYIHOM MTO3HAHUU U
B MIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUalTuXCs, a
TAK)K€ KA4eCTB MBIIUICHUS, HEOOXOIUMBIX [UJIs aJanTallid B COBPEMEHHOM
oO1ecTRe.

['eoMeTpust sIBASETCS OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAaeT BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCITUTUTNH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTAPHOU.

Jlornyeckoe wMblUieHne, (GopMupyeMoe Mpu HU3YYEHUH OOyYaronuMUCs
HNOHSITUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pCIICHUS TCOMETPUUYCCKHUX 3aJa4, YMEHHUE BBIJIBUTATh W OIPOBEPTaTh
TUTOTE3bI HETOCPEACTBEHHO HCIOIB3YIOTCS TPHU PENICHUH 3a71ad €CTECTBEHHO-
HAyYHOTO [UKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJIb BO
BCEX 00JacTIX ACATENBHOCTH 4YelioBeka. OpueHTalus 4YelioBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaabHOro ObITusA, (opMma
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBanus  JeHCTBUTENHLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3HbIe BUIbI yU€OHOM U TPYOBOM ACATEINBHOCTH, SIBISETCS



OIHUM H3 TPO(PecCHOHaTbHO BaXXHBIX KauyecTB, IMOATOMY aKTyajbHa 3ajadya
dbopMupoBaHus y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBILIUICHUS  Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITEIFHOCTH MO MHOTHM HAIPABIICHHUSM.

Llenp ocBoeHus mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — oOmeoOpa3oBareibHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyyaroniuxcs yepe3 odecrneyeHrne BO3MOXHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U  JAEUCTBUH, cHenupUuYHBbIX
r€OMETPUH, BO3MOXHOCTHM  YCHEIIHOTO MPOJODKEHHs  OOpa3oBaHHs IO
CIEIUATBHOCTSIM, HE CBSI3aHHBIM C TPUKJIAIHBIM UCIIOJIb30BAaHUEM T€OMETPUH.

[Iporpamma 1o rTeoMeTpuud Ha 0a30BOM YpOBHE IMpeAHa3HAyYeHaA JJIst
00ydaromuxcsi CpeAHEH MIKOJBI, HE UCIIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zom, oOydaroniuecs: Ha
0a30BOM ypOBHE JIOJIKHBI OCBOUTH OOIINE MaTEMaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
cnenu@UKo TeOMETPUN U HEOOXOAMMBIE IJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UIMEIOT BO3MOXKHOCTH U3yUUTh T€OMETPUIO Ooee ri1y0oKo, eciu
B JAJbHEWUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHYECKUX 3HAHHUSIX B
podeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTH)KEHHE 1EeNM OCBOCHHS MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3anmad. [IpuopureTHBIMHM 3aJadyaMud  OCBOGHHUS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10 Kitaccax sBISIOTCS:

e (opMUpOBaHHE TPEJICTABICHUS O TEOMETPUH KaK YacTh MHUPOBOM

KyJbTYpPbl M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOLUIIM MHPOM;

e (opmupoBaHue NMpeACTaBICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIEHUS KaK
0 BAOKHEWILMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

o (dopMHpPOBaHME YMEHHS pACIO3HABATh HAa 4YEpTEX axX, MOJEISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

o (GopMHpPOBaHHE YMEHHUS OMNEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBOHCTBAMH,

e OBJAJCHHE  AJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ay;
dbopMHUpOBaHHWE yMEHHUSI MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHBIC
pacCyKJIeHUs B XOJI€ PELIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTHYECKUM COJICPKAHHEM;

e DPAa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO03HABATENLHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUM, KPUTUUYHOCTH
MBIILJICHUS;



e (opmupoBanue QPyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
yYMEHUE PACIO3HABATh MPOSBICHUS FT€OMETPUUECKUX TOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX JKM3HCHHBIX CUTyallUSIX U MPU U3YUYECHUU
ApyTUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh WX HA SI3bIKE TEOMETPUU U CO31aBaTh
FEOMETPUYECKHE MOJEIHN, IPUMEHITh OCBOCHHBIM T'€OMETPUYECKUI
ammapatr IS pelieHus PaKTUKO-OPUCHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OTauyuTenbHONM OCOOCHHOCTHIO MPOTPAMMBbI SBJISIETCS BKJIIOUYEHHE B KYpPC
CTEPEOMETPHUU B HAYaJIE €r0 U3YUEHHUS 3a/]]a4, PEIIA€MbIX HA YPOBHE HHTYUTHBHOIO
MO3HAHUsSA, U OIpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOTO W IPOCTPAHCTBEHHOT'O MBIIICHUS,
CTUMYJIUPYET MPOTEKAaHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JadbHEUIIEMY
M3YUYCHHIO TIPEIMETA.

[Ipeanoutenue oTaa&TCsl HArMSATHO-KOHCTPYKTUBHOMY METOy OOYy4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHHSI MMEIOT B CBOEW OCHOBE YUYBCTBEHHOCTbH MPEIMETHO-
MPaKTUYECKON JesATeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4almxcs B Kypce CTEpeOMETPUH ITPOBOAUTCS 3a CUET PEILICHHUs 3a7]a4 HAa CO3/IaHHE
MPOCTPAHCTBEHHBIX O0Opa30B M 3a7a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za MPOBOAUTCS C OMOPOM HA HAMISIAHOCTH, a
oriepupoBaHue 00pa3oM — B YCIOBUSAX OTBJICUYCHUS OT HATJISAIHOCTU, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOAHOTO COJICpKaHMUS.

OcHoBHBIE cojepkarenbHble JuHUH Kypca «['eomerpum» B 10 kmaccax:
«MHororpanHukm», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTOpbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JTIOTUUECKUX YMEHUN
pacrpesensieTcs He TOJIBKO MO COePKaTeNIbHBIM JTUHUSAM, HO U 110 ToJ1aM 00y4YeHuUs
Ha yPOBHE CpPEeAHEro 00IIero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOCHMsI pabouell MporpaMMbl, pachpeneNéHHbIM [0 TojJaM O0O0y4eHwus,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, YTOOBI OBJAJCHUE TIE€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATEIBHO U MOCTYIMATENBHO, C
cOOI0/IEHNEM TIPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIFOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOYyYaronIuXcs, paclimpss U
yrayonsisa e€, o0pasyst MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha usydenune reometpun B 10 kacce oTBoauTCs 2 4aca B HEJCIIO, BCETO 3a
roj - 68 yacos.



COJEPXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIIENbHBIE INIOCKOCTH; CBOWCTBA MAPAJIIEIbHBIX
wiockoctel. IIpocTeiimre npocTpaHCTBEHHbIE (DUTYyphl Ha MIIOCKOCTHU: TETPa’p,
Ky0, mapajuiesienune1; MOCTPOCHUE CEUSHUI.

[leprieHIMKYISAPHOCT NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IIPSAMBIC B
IIPOCTPAHCTBE, IPsIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJIa.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIMS (PUTypbl HA IIIOCKOCTh. [lepreHauKyisapHOCT
IUIOCKOCTEM: MPU3HAK MEPINECHAUKYJISPHOCTH IBYX IUIOCKOCTEU. Teopema 0 TpEX
NEPIEHINKYIISPAX.

MHororpaHHuKHU

IToHsATHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA, BBITYKIIbIC
Y HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPHU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceuéHHasg MnHupaMuga. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
IIpaBWJIbHAS IMpPaMHJA; NPABUIIbHAs TPEYroJibHas IHpPaMHAA W IPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
noaeKa’Ip u ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHUH B MIUPAMUJIAX, TapAJUIEIICIUIIE1aX, TPaBUIbHBIX
MHOI'OTPaHHHKAX.



Boluucnenue »j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIbl.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
II0LIAb OCHOBaHUH, TeoOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TIPABWIBHOW TMHPAMHUJIBI, TEOpeMa O
wiomaan yceu€Hnon nupamuibl. [loasitue 06 06bpéme. O0bEM TUpaMUIbl, MPU3MBI.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu MTOAOOHBIX TE.

IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl  Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocs] Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHU,
npoleayp TrpaxAaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCH WU Tp.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUIMUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33J1a4, PEIICHUM, paCCy ACHHUI; BOCIIPUUMYUBOCTHIO
K MAaT€MaTUUYECKUM acClieKTaM pa3jIMuHbIX BUJOB UCKYCCTBA.

DuznyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS MPUMEHATh MaTEeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHITHH U



OTJbIXa, peryJisipHas (u3nuecKas akTUBHOCTD); (PU3NUECKOTO COBEPIIIEHCTBOBAHUS,
IIPU 3aHATUAX CIOPTUBHO-030POBUTEIBHOM JIEATETbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; WHTEPECOM K
pazauuHbiM  chepam  Mpo(EecCUOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oyaymieir mnpodeccuu U peann3oBbIBATH COOCTBEHHBIC >KW3HECHHBIC IUIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTHIO K MaTeMaTUYeCKOMYy OOpa3OBaHUIO W
caM000pa30BaHUI0 Ha NPOTSHKEHUHM BCEW XU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUYacCTHUIO B PEILICHUU MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYECKOM HallpaBI€HHOCTH.

IK0JI0rNYeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYphl, TOHWMAaHHUEM BIIUSHUSA
COLIMATTbHO-?)KOHOMUYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON M COLMAIBHOU
Cpelpl, OCO3HaHMEM TJI00aJbHOTO  XapakTepa HSKOJOTMYECKUX MpodieMm;
OpUEHTallUel Ha TPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM NJis PElIeHUs 3aaad B
00J1aCTH OKpY>Karolleil cpebl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKHU UX BO3MOMHBIX
NOCJIEICTBUMN JUIsl OKPY KaroUIe cpeibl.

ILleHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YeJIOBEUECKOH MAesITeNbHOCTH, ITamoB ¢
pa3BUTHSA W 3HAYMMOCTH JJS Pa3BUTHS [HMBWIM3ALNU, OBIAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJIbTYpOl KaK CpeICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYUIECTBIIATh MNPOEKTHYIO M HCCIENOBATEIbCKYIO JAESITEIbHOCTD
WHIVBUYAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TMpeaMeTa
«MaremaTuka» XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBLMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OetiCBUAMU.

1)  VYuusepcanvnvie  nozmasamenvuvie  Oelicmsus, — 0becneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYXCarowjeeo  Mupa;  npumeHeHue  jJ10SUYeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueii).

ba3oBble Jorn4eckue AeucTBUs:

e BBIABIIATHh U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX

00BEKTOB, TOHATHUN, OTHOIICHWW MEXIy TOHSTHAMU; (HOPMYyIUPOBAThH
OTpeNeleHUs]  MOHSATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK



KJaccu(uKauy, OCHOBaHUS JUisi OOOOIIEHUS M CpPaBHEHUS, KPUTECPUU
IPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TIPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

BBISIBSITH ~ MaTEeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTtuBopeursi B (paKkTaxX, JAHHBIX, HAONIOACHHUSAX W YTBEPKIACHHSIX;
npeayiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTHBOPEYHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIFOUSHU 110 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEITLHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apryMEHTAIIHIO,
NPUBOJNUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBL;

BBIOMpATh croco0® perieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOMSAIMUNA € YUYETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

ba3oBble HCCJIea0BaTCIbCKUE IleﬁCTBHﬂZ

UCIIOJIb30BaTh BOMPOCHl KaK UCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  TUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CaMOCTOSITENILHO CIJTAHUPOBAHHBIN HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSIMU, IIPOLIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBENEHHOTO HAOIOIEHUS, UCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpoIlecca, a TaKXKe BBIABUTATh
MPEATNOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIISITH Je(UIIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIIPOC U JUIS PELICHUs 3a1a4u;

BBIOMpaTh  WMH(QOpPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOpPMALUIO
pPa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CTPYKTYPUPOBATh MHPOPMAIIUIO, TIPEJCTABIATH €€ B PA3IMYHBIX (PopMax,
WTIOCTPUPOBATh TpaduyuecKy;



2)

OIICHUBATh HaJIEXKHOCTh uHbopMaIu o CaMOCTOSITETILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSM.
Vuueepcanvnvie KOMMyHuKamug@Huwle Oelicmeus, obecneuuarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCAL.
OO01menue:

BOCIPUHUMATh U (POPMYJIUPOBATh CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIeJIIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a41, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B X0/ 0OCYKJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HALIEJICHHBIE HA MIOUCK
pELIEHUsI; COMOCTABIATH CBOM CYXIECHUS C CYXKICHUAMH JAPYTUX
YYACTHHKOB JHanora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOppEKTHOM popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;
IPEACTABIATh  PE3yJbTaThbl  pELICHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJOBAHMSL, IPOEKTA; CAMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYIUICHUS
¢ YU€TOM 3aJa4 NMPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHHOW U MHAUBUIY ATLHON
paboThl MpHU peUICHUU YYEOHBIX 3a/ay; MPUHUMATh 1E€Jbh COBMECTHOMU
NEATENBbHOCTH, IUIAHUPOBATh  OPraHU3allMI0  COBMECTHOW  paboTHI,
pacnpenensaTh BHUABI PabOT, JOTOBAPUBATHCSA, OOCYXKIaTh MPOIECC U
pe3ynbTaT padoThl; 000011aTh MHCHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KauyeCcTBO CBOEro BKJIaja B OOMMA TPOAYKT TIO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBUSI.

3) Vuueepcanvhvie pezynamugnsle oeticmausi, 0becneuusarom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJISTH IJIaH, AITOPUTM PELIECHUS 3a]1a4M, BBIOUpaTh CIIOCO0 peleHus
C YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YUETOM HOBOM
uHdopmauu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU TI03HABAaTEJIbHOM pediaekcuu Kak OCO3HAHHS
COBEpILIAEMBIX JIEVCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;



BJIAJIETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U pe3yibTaTa
pelIeHns: MaTEMaTUYECKOM 3a/1auu;

e TPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTh PU PEIICHUH 3aa4H,
BHOCUTh KOPPEKTHUBHI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OMIUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH U YCIOBHUSIM, OOBSICHITH
MPUYMHBI JIOCTHXKEHUSI WIM HEJOCTUKEHUS PEe3yJIbTAaTOB JESATEIbHOCTH,
HaXOJUTh OIMIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBath MOHATUAMM: TOUKA, IPsIMas, TNIOCKOCTb.

[IpuMeHsITh aKCHMOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX IMPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHIATUAMU: NMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccuduimpoBath B3aUMHOE pacHoOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBath MOHATUSMH: ABYTPAaHHBIM YroJi, TPaHU JBYIPAHHOTO VTJIa,
pedpo IBYTPaHHOTO yTJa; JUHEHHBIM Yroyl JBYIpaHHOIO YIJIa; rpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBIHA
MHOT'OTPaHHHUK, 3JIEMEHTh MHOTOIrPaHHUKA, IPABUIbHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHUbl MHOTOIPAHHHUKOB (MMHMpaMUa; TpHU3Ma,
IPsIMOYTOJIbHBIN TapaJiiesienune, Kyo).

KnaccudunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIs
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBI, TTapaJIeICTUIIEbI ).

OnepupoBath MOHATUAMHU: CEKYIIasl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIONIBb3YS METOJ] CIIEIOB.

CtpouTh ceu€HHS MHOTOIPAHHMKOB METOJIOM  CJIEOB,  BBINOJHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Peiate 3a1aun Ha HAXOXKJEHUE FEOMETPUUECKHUX BEJIMUMH MO 00pa3uaM Hiu
aIropuTMaM, NPUMEHSS W3BECTHbIC AHAJIUTHYECKHE METOAbl TPU pPEIICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKHM JO MpsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pematp 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH [0 o0pa3Lam Wiu
aIropuT™MaM, INPHUMEHSS W3BECTHBIE AHAIMTHYECKHE METOAbl IIPU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha  BBIYMCIEHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHCS MOPSIMBIMH, MEXJIy HOpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PaHHBIX YIJIOB.

Boruncnate 00bEMBI M MJIOLIAAN [TOBEPXHOCTEH MHOTOTPaHHMKOB (IIpHU3Ma,
nupamMuza) c IpuMeHeHUEM (POPMYIT; BEIUUCISATH COOTHOLIEHUS MEXTY TIJI0IIAIMU
NOBEPXHOCTEHN, 00BEMaMU OJOOHBIX MHOTOI'PAHHHUKOB.

OnepupoBaTth NOHATHSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHIL.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBIECHHYIO Ha 4YepTexkax U
pUCYHKaX.

[TpumensTh reomeTprudeckue (HakThl Ui pEIICHHUs CTEPEOMETPUUECKHX 3a/1a4,
IPEAINONAraroINX HECKOIBKO IIAr0B PEIEHNUs, €CIIM YCIOBHS IPUMEHEHHUS 3a1aHbl
B SIBHOU (hopme.

[IpumeHaTs nOpocTEHIIME IPOrPAMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4.

[TpuBOAMTH HpUMEPBI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MNPUPOJLE U
YKU3HH, PaCIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPUHN B HCKYCCTBE.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA TMPAKTHKE: aHAJU3UPOBATH peasbHbIC
CUTyallUM WU TPUMEHATh HU3YUYEHHbIE MOHATUS B MPOLECCE IOHCKA pEelIeHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pEajbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, almapara ajreOpsl; pemarhb
PAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BETUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: LUJIMHAPUYECKas MOBEPXHOCTh, OOpa3yroline
WINHIPUYECKON TOBEPXHOCTH; HMIMH]IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroline
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUWJIWHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MOTYYEHHUS TE BPALLIECHHUS.

KnaccudummpoBats B3auMHOE pacmoiokeHne chepbl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBOMl CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaleHUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POopMyI.



OrnepupoBatTh MOHATHAMU: MHOTOTPAHHUK, BIMCAHHBINA B C(hepy ¥ ONMCAHHBIN
oKoJ10 cepsl; cdepa, BIIMCaHHAS B MHOTOIPAHHUK WIIH TEJIO BpPaIlCHHUS.

Bbruucnarh COOTHOILIGHHUSI MEXKIY IUIONMIAISIMU MOBEPXHOCTEH U O00BEMaMU
IT0TOOHBIX TEI.

N3ob6paxkath m3ydaemple (UTYpBl OT PYKH M C INPUMEHEHHEM IIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHaTh (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpPaAICHUS.

W3Bnekarh, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (pUrypax, MpeACTaBICHHYIO Ha 4epTekax U
PHUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMHU CBOWCTBAMH OHU 00JIaIaIOT.

[IpuMeHATH paBUIIO NapalyICICIUIIEA.

OnepupoBath MOHATUSAMU: I€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXKIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIA[bIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBath MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumenHsaTh reoMeTpruuecKkue GakThl 171 PEeIICHHS CTEPEOMETPHUUYSCKHUX 3a/1ad,
MPEANONAralolIuX HECKOJIBKO IIar0B PEIICHHUS, €CIIA YCIOBUS TPUMEHECHUS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocrteiimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemiate 3amaum Ha J0Ka3aTebCTBO MATEMaTHYCCKHUX OTHOIICHUM MU
HAXO0XXJICHUE T€OMETPUYECKUX BEJIUYHMH M0 00pa3liaM WiIu ajJropuT™MaM, MpUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUN CTAHAAPTHBIX MATEMATUUYECKHUX 3a]1a4.

[IprMensaTs mpocTEHIINE NOpPOrpaMMHBIE  CPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbBI ITPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NMPOrpamMMbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 B 10 http://fipi.ru/content/otkrytyy-
BEJICHUE B CTEPEOMETPHIO bank-zadaniv-eqe
5 [IpsiMbIe M TJIOCKOCTU B TPOCTPAHCTBE. 12 1 http://fipi.ru/content/otkrytyy-
[TapanneabHOCTh NMPSIMBIX U MJIOCKOCTEN bank-zadaniy-ege
3 IlepneHUKyIAPHOCTD NPSMBIX U 12 http://fipi.ru/content/otkrytyy-
IIJIOCKOCTEMN bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-
4 Vsl MKy NPSAMBIMA U IIJIOCKOCTSIMU 10 1 .
bank-zadaniy-ege
http:/fipi. Kk -
5 MHororpasHuKH 11 1 ttp://fipi ru_/content/ot rytyy
bank-zadaniy-ege
http://fipi. tent/otkrytyy-
6 O0bEMBI MHOTOTPAaHHUKOB 9 1 pi/ltipi rq/con emotkrytyy
bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-
7 IloBTOpEHME: CEUEHMSI, PACCTOSIHUS U YTJIbI 4 1 )
bank-zadaniy-ege
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege

ITIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
uu@poBbIe
Nen/m | Tema ypoka KountpoabHbie op
Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl

OcHOBHBIE TIOHATHUS CTEPEOMETPUN: TOUKA,
IpsiMasi, IJI0CKOCTh, IIPOCTPAHCTBO.
[IpaBuna n300pakeHus: HA PUCYHKAX:
n300pakeHus JI0CKOCTEN, apajlleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEepeCCKaroImurecs rmIoCKOCTH,
nepeceKaromuecd nmpdamad U rnioCKOCTb

IlousTus: MEPECCKAOIUECS IIIIOCKOCTH,
IEPCCCKAOIMUECC IIpsAMasa U IJIOCKOCTb

3HaKOMCTBO C MHOT'OTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKITMOHHBIX YePTEeKaxX

HauanbHble cBefieHHs 0 KyOe U mupamue,
ux pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uX pa3BEpTku U Mojenu. CeueHus
MHOT'OI'PaHHHKOB

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOCHUHU
CTEpEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX




[TonsiTre 06 akCMOMaTUYECKOM TOCTPOCHUN

8 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM MTOCTPOCHUN
9 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX
[TonsTHE 06 aKCHOMAaTUYECKOM MOCTPOCHUU
10 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U
CJICJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B
11 MIPOCTPAHCTBE: MepeCceKaroIecs,
napaieNbHbIe U CKPEIIUBAIOIINUECS TIPSIMbIe
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MapaljiesIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH B
13 npoctpancTe: [lapannenpbHOCTh MPSAMOUN 1
TJI0CKOCTH
14 VYIuIbl ¢ COHANPABICHHBIMUA CTOPOHAMHU
15 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE
16 Y101 MEeXKIy PSIMBIMU B TIPOCTPAHCTBE
17 [TapanienbHOCTh MIIOCKOCTEM:
napasienbHbIe MII0CKOCTH
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH
[Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI
19 Ha TUIOCKOCTH: TE€TPadap, KyO,

napaJuiesienunes




20

[Toctpoenue ceuenunit

21 IlocTpoenue ceuenmii
Kontponbnas padota o teme "l[Ipsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U TUNIOCKOCTEN"
[lepnieH UKy IAPHOCTH NPSAMOU U

23 TUTOCKOCTH: TIEPTIICHIUKYJISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [Ipsimble napasuienpHble U
NEPIEHIUKYJISIPHBIE K IJIOCKOCTU

o5 IIpsimble napasuienbHble U
NEPIEHIUKYJISIPHBIE K INIOCKOCTU

26 [Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IJI0CKOCTH

97 [Ipu3Hak nepneHuKyISIPHOCTH IPSIMON 1
IJI0OCKOCTH

28 Teopema o mpsiMOl EPICHANKYISIPHON
IJIOCKOCTH

29 Teopema o npsiMOM ITEPIIEHANKYIIIPHOU
IJI0CKOCTH

30 TeopeMa 0 npsIMOM NEPIIEHAUKYIIAPHOU
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE OT
IPSIMOH 10 IJIOCKOCTH
[lepneHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

MPAMOM 10 MIIOCKOCTH




[TepnieHAMKYJISAp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUAE OT
MPsAIMOM A0 MIIOCKOCTH
[lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM A0 MIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON
U TUIOCKOCTBIO

36 JIByrpaHHbI{ yToJl, TMHEUHBIA Yol
JBYT'PaHHOI'O yTIJia

37 JIByrpaHHBIN yroJI, TMHENHBIN YIroJl
JBYTPaHHOT'O yria

38 IlepneHIUKYISIPHOCTD IIJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [TepnieHAMKYIAPHOCTD MIOCKOCTEMN: MIPU3HAK
NEePIEHIUKYISIPHOCTH JBYX ILIOCKOCTEN

40 IlepnieHIUKyYIAPHOCTD INIOCKOCTEN: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

41 Teopema o Tpéx nepneHAUKyIApax

42 Teopema o Tpéx nepneHAUKyIsIpax

43 Teopema 0 TpEX nepHeHAUKYIIAPAX
KonTponbhas pabora o temam

44 "TlepneHAUKYJISIPHOCTH MPSMBIX U
mrockocTeil" u "YTabl MeXIy NpsIMbIMU U
mI0cKoCTsIMU"

45 [ToHsiTHIE MHOTOTpAaHHUKA, OCHOBHBIE

OJICMCHTEI MHOI'OI'paHHUKA, BBIITYKIIBIC U




HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTI<a
MHOIr'orpaHHuKa

46

IIpu3ma: N-yronpHas Mpu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBAS U TIOJHASI IOBEPXHOCTh
MIPU3MBI

47

[Tapamienenunen, IpsAMOYTrOJIbHbBIN
rapajuleJIeuIe] ¥ €ro CBOMCTBa

48

[Mupamuna: N-yronbHasi nupamMuaa, TpaHu v
OCHOBaHHUE MUpPaMUbl; OOKOBas U MOJTHAS
MMOBEPXHOCTh MTUPAMHU/IBI; IPABUIIbHAS U
yceu€HHas mupamua

49

[IpaBuibHBIE MHOTOIPAHHUKHU: MTOHSITHE
MIPaBUIBHOIO MHOTOTPAHHUKA; IIPAaBUIIbHAS
IIpU3Ma U NpaBUIIbHAs MUPAMUIA;
MIpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
MIPaBUIIBHBIN TE€Tpadap; KyO

50

[IpencraBienne o MpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadp, TOACKadAp U
HUKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, IPSMOM, TNIOCKOCTH.
DNIeMEHThl CAMMETPHUH B TUPaAMUAAX,
napajuieJenunenax, paBUiIbHbIX
MHOI'OIPaHHUKAX

52

Briuucnenune 31eMeHTOB MHOT'OI'PpaHHUKOB!
péOpa, TuaroHaiu, yribl




[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN
[IOBEPXHOCTHU MPSAMON PU3MBI, IUIOIIAb

53 g y 1
OCHOBaHUM, TeopeMa 0 OOKOBOU
MOBEPXHOCTU MPSIMON TPU3MBI
[Inomaaps 60KOBOM NOBEPXHOCTH U
54 MOBEPXHOCTH TPABWIIBHON MTUPAMUJIBI, 1
TeopeMa O IUIoH[aau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpamMuIbl
55 KonTponbHas padota no teme 1
"MHororpaHHuKu"
56 [TonsiTre 06 06bEMe 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMUIBI 1
61 OO0BEM TTPU3MBI 1
62 O06BEM npu3MbI 1
63 O06BEM TIPU3MBI 1
64 KonrtponsHas padora o teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpEeHUEe, 06001IeHNE CUCTEMATHU3AIIHS
65 3HaHui. [locTpoeHune ceuenuii B 1
MHOTOT'paHHHKE
[ToBTOpeHue, 0600IIEHNE CHCTEeMAaTH3aITUs
3HaHUM. BerurcieHue pacCTOSHUI: MEXKITY
66 JBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT 1

TOYKHU HO IIJIOCKOCTU, MCIKIAY
CKpCIIUBAOIHUMUCA ITPAMBIMU




67 WroroBas koHTposibHas paboTa

[ToBTOpEeHue, 0600IIEHNE CUCTEMATHU3AIIHS
3HaHUH. BelunciieHne yrioB: Mexay

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY 1
IPSIMOY | TUIOCKOCTBIO, IByTPAaHHBIX YTIJIOB,
YIJIOB MEXIy TUIOCKOCTSMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

I'eometpus. 10-11 xnaccer: YueOHHK Aiisi 00111e00pa3oBaTeIbHBIX
yupexkaeHui: 0a30BbIii U yriyonennsiii yposau / JI.C. AranacsH, B.®.
byty3os, C.b. Kanomiies u mp.

— M.: IIpocgenienue, 2021

b.I',3uB, B.M, Meiiep. Jlnnaktudeckue maTepuaibl no reomerpuu jist 10
kiacca. - M. IIpocsemenune,2013.

A.N.Epmosa, B.B.I'ono6opoabko. CamocToATEIbHBIE U KOHTPOJIBHBIE PAOOTHI

no reomeTpun 15 10 kmacca. - M.:MJIEKCA, 2012.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

['eomerpus. 10-11 knaccel: YueOHUK 1151 00111e00pa3oBaTeIbHbBIX
yupexkaeHuii: 6a30BbIii U yriyonennsiii yposau / JI.C. AranacsH, B.O.
byrtysos, C.b. Kagomiies u np.

— M.: IIpocgenienue, 2021

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://fipi.ru — Caiit ®enepanbHOr0 HHCTUTYTA MEIATOTMYSCKIX U3MEPEHUI
http://fipi.ru/content/otkrytyy-bank-zadaniy-ege— OtkpsiThiii 6ank 3aganuii EI'D

https://www.problems.ru — Mureprer-nipoekT «3agauny»



https://resh.edu.ru — Poccuiickast 3ieKTpoHHas MIKOJIa
http://school-collection.edu.ru/- Equnas xomrekius 1iudpoBbIxX

00pa3oBaTeIbHBIX PECYPCOB






MyHuumnanesHoe 6logxeTHoe obLleobpasoBaTenbHoe yypexaeHue

ropoaa YnosiHoBcka «CpegHsas wkona Ne42»

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO

Ha 3aceganuu [IIMO yuutenei 3aMeCTUTENb JUpeKTopa 1o Y BP Hupexrop MBOY CII Ne 42
MaTeMaTUKU U HUHPOPMATUKH

C.A Kypanosa O.1O. Kynukos
[Tonsikmesa T.H. TIpotoxom Ne 1 [Tpuka3z Ne 97
ITpoTtokom Ne 1 ot «29» 08 2023 . ot «30» 08 2023 .
oT «28» 08 2023 r.
PABOYAS ITPOI'PAMMA

yueOHoro Kypca «MarteMaTuKa»

U1 oOygarommxcs 11 ximaccoB

ropoa YabsinoBck 2023



MnaHupyeMble pe3ynbTaTbhl OCBOeHUs y4eGHOro npeagmera, kypca.

I'Iporpamma obecneunBaeT LOCTUXKEHME cnegywowmx pe3yrnbtatoB OCBOEHUA

obpasoBaTtenbHOK NporpamMmmMbl OCHOBHOIO 0b6Lero obpasoBaHus:

MaTtemaTuka: anre6pa M Ha4vyana mareMaTtn4eckoro aHanmnsa, reomeTpusd

K koHuy obyuyeHusi B 11 knacce obyvatolmiicsa MonyuuT crepyrowmne npegmeTHble

pes3ynbTaTbl:

Anrebpa u Hayana maTemaTU4eckoro aHanuaa

Uucna n BblYMCNEHUSA:

onepupoBaTtb NOHATUSIMU: HaTyparnbHOE, Lienioe YMCIo, UCNONb30BaTb NPU3HAKM
AENUMOCTU LenbIX YUCEN, PasfioKeHWe 4ucra Ha MnpocTble MHOXUTENW Ans
peLleHuns 3agav;

onepupoBaTb MOHSATUEM: CTEMEHb C paLMOHaribHbIM NokasaTenem;

onepupoBaTtb MOHATUAMWU: norapum uucna, LecATUMHbIE W HaTypanbHble

norapugmi.

YpaBHeHus n HepaBeHCTBa:

NPUMEHSATL CBONCTBA CTENeHn Ans npeobpasoBaHMs BbipaXXeHui, onepupoBaTtb
NOHATUAMMU: NOoKa3aTeNbHOE YpaBHEHNE U HEPABEHCTBO, peLlaTb OCHOBHbIE TUMbI
nokasaTesnbHbIX YPaBHEHWUN W HepaBEeHCTB; NorapuMUYeckux ypaBHEHUA WU
HepaBEeHCTB;

HaxXOAWUTb PELLEHNS MPOCTENLLNX TPUTOHOMETPUYECKNX HEPABEHCTB;
onepupoBaTtb MNOHATUSAMU: CUCTEMA JIMHENHbIX YPaBHEHWA W €€ peLleHue,
MCNonb3oBaTb CUCTEMY FMHEWHbIX YPaBHEHUN ONS peLleHUs NpakTUYeCcKnx
3apav;

HaxoOuTb peLleHMs NPOCTENLUMX CUCTEM W COBOKYMHOCTEW pauMOHanbHbIX
YpPaBHEHUN U HEPABEHCTB;

MOLENMpOBaTh pearnbHble CUTyaumn Ha A3blke anrebpbl, COCTaBNATb BblpaXXeHus,
ypaBHEHUS, HepaBeHCTBa W CUCTeMbl MO YCMOBUIO 3ajayu, uccrnegosaTb

NOCTpPOEeHHblE MOAENIN C UCMOJ1Ib30BaHNEM arinaparta anre6pb|.

PYHKUMKN U rpadpuKu:



onepupoBaTh NOHATUAMU: Nepuogmyeckast PyHKUNSA, NPOMEXYTKU MOHOTOHHOCTU
PYHKUMN, TOYKN IKCTpeMyMa PyHKUMKN, Hanbonbluee U HanMeHbllee 3Ha4YeHUs
YHKUMM Ha MPOMEXyTKe, UCnonb3oBaTb WX ANA UccnefoBaHus yHKUUK,
3ajaHHON rpacduKom;

onepupoBaTtb MNOHATUAMU: rpaduKkn nokasaTenbHOW, norapudMnuyeckon wu
TPUrOHOMETPUYECKNX (PYHKUUI, n3obpaxaTb MX Ha KOOPAMHATHOWM MIIOCKOCTU U
MCNoNb30BaTb ANA PELLEHNS YPaBHEHUA N HEPABEHCTB;

n3obpaxartb Ha KOOPOMHATHOW MIIOCKOCTU TPadUKM FIMHENHBLIX YPaBHEHUA U
MCNonb30BaTb UX AN peLleHns CUCTEMbI NIMHENHBIX YPaBHEHWN;

MCNonb30BaTb rpaukn PyHKUMIA OANA UccriegoBaHUsA NpoLeccoB U 3aBUCUMOCTEN

"3 Apyrux y‘-le6HbIX ONCLUUNMTINH.

Ha4ana matemaTtnyeckoro aHanu3aa:

onepupoBaTtb MNOHATUAMMU: HeNpepbiBHas QYHKUMSA, npoussBogHas qYHKUMN,
MCMONb30BaTb FEOMETPUYECKMA WU  (PUBNYECKUIA CMbICAT MNPOM3BOAHON ANS
pelleHns 3agav;

HaxoOuTb MNPOU3BOAHbLIE 3fIeMEHTapHbIX (YHKUWA, BbIYUCASATb NPOU3BOAHbLIE
CYMMbI, MPOU3BEAEHUS, YAaCTHOrO OYHKLUUMI;

MCNoNb3oBaTb NPOU3BOAHYIO ANS UCCNeAoBaHUS (PYHKUMM HA MOHOTOHHOCTb U
9KCTPEMYMbI, NPUMEHATL pe3yrbTaTbl NCCNeA0BaHMSA K MOCTPOEHMIO rpaduKoB;
MCNonb30BaTb MPOU3BOAHYID ANA  HAXOXOEHUS Haumnydlwero pelleHns B
NpuKNagHbIX, B TOM YUCHE CoLManbHO-9KOHOMUYECKUX, 3afadax;

onepupoBatb  MOHATUAMW:  nepBoobpa3Had UM WHTerpasn, MNOHUMAaTb
reoMeTpn4ecknuin n msm4ecKknin CMbICI MHTerpana;

HaxoAnTb nepBooOpasHble ANeMeHTapPHbIX (PYHKUMWA, BbIMUCAATb WHTEerpan no
dopmyne HotoToHa-J1enbHuua;

pewartb MpuUKNagHble 3agjayv, B TOM 4uUChe coumanbHO-9KOHOMUYECKOro WU

dom3nyeckoro xapakrepa, cpegcreaMmm MateMaTny4eckoro aHanuaa.

FrEOMETPUA

onepupoBaTb MOHATUAMMU:  UUNUHOPUYECKAs MOBEPXHOCTb, ObpasyoLine
UMNUHOPUYECKON  MOBEPXHOCTM,  UWNMHAP,  KOHWYeckast  MOBEPXHOCTb,
obpasyrLme KOHMYECKOM MOBEPXHOCTU, KOHYC, cdhepuyeckasi MOBEPXHOCTb;
pacno3HaBaTb Tena BpaleHus (LMnuHap, KOHyc, cdepa v wap);

06BACHATL CNOCO6bI NONYYEHWs TEN BPaLLEHWS;

KJ'IaCCVI(*)I/ILI,VIpOBaTb B3aMMHO€E pacrofioxXeHune C(*)epbl N MJTOCKOCTWH;



onepupoBaTtb MOHATUSAMU: LIAPOBOW CErmMeHT, OCHOBaHWE CermMeHTa, BbiCOTa
CermMeHTa, LapoBOW Crnon, OCHOBaHWE LLapoBOro Crnos, BbiCOTa LLApoOBOro Crnos,
LLIapOBOW CEKTOP;

BblYNCIATL OOBEMBI U MOWaamM NOBEPXHOCTEN TeN BpaLLEHNs, reoMeTpUYecKnx
Ten ¢ NpUMeHeHneM opmyr;

onepupoBaTtb MOHATUSAMU: MHOFOrpPaHHWK, BMWCaHHbIM B Chepy U ONMCaHHbIN
OKOIO capepsbl, chepa, BNUCaHHAA B MHOTOrPaHHWK UK TENO BpaLLEeHUS;
BblYMCINATb COOTHOLUEHUS MeXAy nnowagdamn noBepxHocTen M ob6bEmamu
noaobHbIX Ten; naobpaxatb udyyaemble ourypbl OT PykM U C NPUMEHEHUEM
NPOCTbIX YEPTEXHBIX MHCTPYMEHTOB;

BbINOSMHATE (BbIHOCHbBIE) MIIOCKME YEPTEXM U3 PUCYHKOB MPOCTbIX OOBHEMHbIX
douryp: Bug ceepxy, cboKy, CHU3Y, CTPOUTb CEYEHNA TeN BpaLLeHUs;

n3Bnekatb, WHTepnpeTMpoBaTtb UM NpeobpasoBbiBaTb  WMHGOPMaAUUIO O
NPOCTPaHCTBEHHbIX FrEOMETPUYECKNX hurypax, NpeacTaBreHHy0 Ha YepTexax u
PUCYHKaX;

onepupoBaTb NMOHATMEM BEKTOP B NPOCTPaHCTBE;

BbINONHATE AENCTBUSA CITIOXEHUS BEKTOPOB, BbIYUTAHUS BEKTOPOB U YMHOXEHMS
BEKTOpa Ha 4MCcno, 06 bACHATb, KaKMMU CBOMCTBaMn OHM 0bnajatoT;

NPUMEHATb NPaBWO Napannenenunena;

onepupoBaTtb MOHATUAMMU: [OEeKapTOBbl KOOPAMHATbI B MPOCTPAHCTBE, BEKTOP,
MOAYIb BEKTOpa, PaBEeHCTBO BEKTOPOB, KOOPAWHATblI BEKTOpa, Yron Mexay
BEKTOpaMK, CcKansipHOe  npou3BedeHWe  BEKTOpPOB,  KOMIMHeapHble U
KOMMJiaHapHble BEKTOPbI;

HaxoAUTb CyMMY BEKTOPOB W MPOU3BEAEHME BEKTOpA Ha YUCNO, yron Mexay
BEKTOpaMK, CKandpHoe npousBefeHue, packnagbiBaTb BEKTOp MO  ABYM
HeKonMHeapHbIM BEKTOpPaM;

3agaBaTb NIOCKOCTb YpaBHEHNEM B 4eKapTOBOW CUCTEME KOOPAWNHAT;
NPUMEHATb reomMeTpudeckne bakTbl ANA peLleHns CTepeoMeTpuveckux 3agad,
npeanonararwLmx HECKOMbKO LWaroB pelleHusi, ecnv YCroBUA MpUMEHEHUS
3ajaHbl B SIBHOM (popMme;

pelwaTtb npocTenne reomeTpuyeckme 3agadum Ha nNpPUMEHEHWEe BEKTOPHO-

KOOpAMHATHOIo metoaa,



e pellaTb 3aa4u Ha AoKa3aTenbCTBO MaTEMaTUYECKNX OTHOLLEHUI U HAxoXaeHne
reoMeTpUYECKMX BENUYUH MO obpasuam unv anroputMam, NPUMeEHsIst U3BECTHbIEe
MeToAbl NPY peLleHnn CTaHAapTHbIX MaTeMaTUYeCKnX 3aaay;

e TMpPUMEHATb  MpocTellumMe  NporpaMMHble  cpeacTBa W 3NEKTPOHHO-
KOMMYHWKaLNOHHbIE CUCTEMbI MPU PELLEHUN CTEPEOMETPUYECKMX 3aaaY;

e MNpPUBOANUTb MPUMEpPbI MaTEMATUYECKUX 3aKOHOMEPHOCTEW B NMPUPOAE W KU3HW,
pacno3HaBaTb NPOsIBIEHNE 3aKOHOB FrEOMETPUM B UCKYCCTBE;

e TMPUMEHNATb MONyYEHHble 3HAaHWS Ha MpakTUKe: aHanu3npoBaTb pearbHble
CUTyaumMm W MPUMEHATb WU3YYeHHble MOHATUS B NPOLecce Moucka peLLeHus
mMaTtemMaTuyeckm cdopMynMpoBaHHOM NpobremMbl, MOAenupoBaTb pearbHble
cMTyaumMm Ha £3blke reoMeTpuun, WccneaoBaTb MOCTPOEHHbIE MoAenu ¢
MCMNONb30BaHNEM TFEOMETPUYECKUX TMOHATUIA U Teopem, annaparta anrebpbl,
pelwaTtb MpakTU4eckne 3afayu, CBsI3aHHbIE C HaxXOXOEHWEeM TeoMEeTPUYECKUX

BEJINYUH.

CopepxaHue yyebHoOro npegmeTta, Kypca.

Anre6pa u Hayana MaTemMaTM4eckoro aHanusa.

BBoaHoe nosTopeHune kypca matematuku. (5 yacos)
dopmynbl  TpUroHomeTpun.  TpuroHomeTpuyeckue  ypaBHeHusa.  [lpomsBogHas.

MpumeHeHne Y4ebHO-TPEHMPOBOYHbLIE TecToBble 3afjaHunsa ElMD. loHsaTMe KopHS n-i

CTeneHn wu3 [encTBUTENIbHOro uucna. PyHKuuMy =X, UX CBOWCTBA U rpadouku.
CsowcTtBa KOpHSA n-ii cteneHun. NpeobpasoBaHne BbipaXXeHUn, cogepKalmx pagukansl.
KoHTponbHass pabota Ne1 "CrteneHun m kopHu. CteneHHble ¢yHKkuyumn". CTteneHb C
pauuoHarnbHbIM Mokasatenem U ee cBonctea. [loHATME cTeneHu C OeUCTBUTENbHbLIM
nokasaTtenem. CBoWCTBa CTENeHW C [OencTBUTENbHbIM Moka3aTenem. CTeneHHble

dYHKUMN, NX CBOWCTBA U rpadmkn. Y4ebHO-TPEHMPOBOYHLIE TECTOBbIE 3adaHusa ENM3.

2.MNokasarenbHasa n norapudpmuyeckas QyHkummU (27 4)

lMokasaTtenbHasa dyHKUMA, ee cBouWcTBa W rpaduk. [lokasaTenbHble YypaBHEHUS.
MokasaTenbHble HepaBeHcTBa. KoHTponbHas pabota Ne2 "lMokasaTtenbHas yHKuma".
MoHaTne norapudpma. PyHkumsa y= log , x, ee csBouctea u rpadumk. CsouncTtsa
norapugpmoB. OCHOBHOe norapumunyeckoe ToXAecTBo. Jlorapudm npousBeneHus,
YyacTHoro, cteneHwn. [lepexod K HOBOMY OCHOBaHUKO norapudpma. OecATUYHbIn U1

HaTypanbHbli norapudmbl, 4mucrno e. [MpeobpasoBaHMe MPOCTENINX BbIPaAXKEHUN,



BKMoYaroLme apudmeTndeckue onepaumm, a Takke ornepaumio BO3Be4EHUS B CTEMNEHDb
n onepauymo norapucpmmupoBaHus. Jlorapucpmudeckme ypaBHeHUs. KoHTponbHas
pabota Ne3 «Jlorapudgpmunyeckaa dyHkuma". Jlorapudgmmyeckne HepaBeHCTBA.
OudpepeHumnpoBaHme nokasaTenbHOW N norapummyeckon yHKUMn. KoHTponbHas
pabota Ne4 "Ilorapudpmuyeckme HepaBeHcTBa". Y4YeOHO-TPEHMPOBOYHLIE TECTOBLIE

3apgaHua ElM0.

3.MepBoobpasHas u uHTerpan (9 y)

MepBoobGpasHasa n HeonpeaeneHHbli nHTerpan. lNpaesuna oTbiCKkaHUs NepPBOOOpPa3HbIX.
Tabnuua oCHOBHbIX HEONPeAENEHHbIX MHTErpanos.

3agauun, npuBoadaLLME K MOHATUIO ONpeaeneHHoro nHterpana. NoHaTne onpeneneHHoro
nHterpana. ®opmyna HetotoHa — JlenbHuya. BelumncneHve nnowagen nnockux uryp
C nomoLLbto onpeaeneHHoro uHTerpana. KontponsHasa pabota Ne5 "lMepBoobpasHas u

nHTerpan". Y4ebHo-TpeHNpoBOYHbIE TECTOBLIE 3agaHnsa EMMD.

4.3nemMeHTbl MaTeMaTU4EeCKON CTaTUCTUKN, KOMOMHATOPUKM 1 Teopun BeposiTHocTel (12
4)

TabnunyHoe n rpadudeckoe npencTaBneHne gaHHbIX. YMCNoBbIE XapakTePUCTUKM
PSA0B AaHHbIX. [TooyepeHbIt 1 OAHOBPEMEHHbIN BbIOGOP HECKOSBbKUX 3NIEMEHTOB U3
KOHEeYHOro MHoxectBa. Popmynbl 4Yucna nepecTtaHOBOK, COYETaHW, pasMeLLeHUN.
PeweHne kombuHaTopHbiX 3agad. Popmyna OumHoma HbeioToHa.  ConcTtBa
OMHOMMHanNbHbIX KO3PUUNEHTOB. TpeyronbHuK Nackansa. SnemeHTapHbIe N CNOXHbIE
cobbiTnsA. CnyyariHble cobbiTUA 1 X BepoaTHOCTU. CTaTtucTnyeckas obpaboTka AaHHbIX.
MpocTenwme BepoOATHOCTHbIE 3agadn. CoyeTaHns u pasmeweHus. [loHsaTue o
He3aBMCUMOCTM COObITUIA. BepoATHOCTb M cTaTUCTMYeckas 4YacToTa HacTynneHus
cobbiTnsA. PelleHne npakTuyecknx 3agady ¢ NPUMMEHEHWEM BEPOSITHOCTHbIX METOAOB.
PaccmoTpeHne cnyvaes 1 BEPOATHOCTb CYMMbl HECOBMECTHbIX COBbITUIA, BEPOSAITHOCTb
NPOTMBOMNONOXHOIO cobbITNA. KoHTponbHasa pabota Ne6 "3OnemeHTbl MateMaTuyeckon
CTaTUCTUKK, KOMOWHATOPUKM U Teopunm BepoATHoOCTer". Y4YeBHO-TPEHMPOBOYHbIE

TecToBble 3agaHusa EN3.

5.YpaBHeHusA u HepaBeHCTBa. CUCTEMbI ypaBHEHUIA U HepaBeHCTB (174)
PaBHOCUNBHOCTE ypaBHeHUN. O6wme MeToabl peLUeHUs YpaBHEHW: 3ameHa

ypaBHeHus /(1(x)) = h(g(x)) ypaBHeHuem f(x) = g(x), pasnoxeHue Ha MHOXUTENM,



BBeJeHue HOBOW nepemMeHHOMN, YHKUMOHaNbHO-rpaunyeckuin MeToq
PeweHne npocTenumx cMCTeM ypaBHEHUI C OBYMS HEU3BECTHbLIMU.

PelueHne HepaBeHCTB C 0gHON NnepemMeHHON. PaBHOCUNBHOCTb HEPABEHCTB, CUCTEMbI U
COBOKYMNHOCTU HEPABEHCTB, NppaLMOHarbHble HepaBeHCTBa, HeEpaBeHCTBa C MOOYNSAMM.
Cuctembl ypaBHeHUI. cnonb3oBaHWe CBOWCTB M rpaduKkoB (OYHKLUN NpU peLleHnu
ypaBHEHUN u HepaBeHCTB. Meton wHTepBanoB. M3obpaxeHne Ha KoopauHaTHOWM
MOCKOCTN MHOXECTBA PeLLEHNI YPaBHEHNA N HEPABEHCTB C ABYMS NepeMeHHbIMU U UX
cucteM. [lpumMeHeHne MaTemMaTUyecKMx MeToLOB MpU pelleHun copepXaTesibHbIX
3agay 13 pasnu4yHbix obnacTten Hayku n npakTuku VIHTepnpeTtauus pesynbrtarta, yyeT
peanbHbIX oOrpaHunyeHuin. KoHTponbHass pabota Ne7"YpaBHEHMS W HepaBeHCTBA.

CucTtembl ypaBHEHWI U HepaBEHCTB". Y4ebHO-TpEeHNPOBOYHbIE TECTOBLIE 3aaaHna EID.

"eomeTpus
6.Tena n nosepxHocTu BpaLleHus.(134)

LUnnnHap n koHyc. YcedeHHbl KoHyc. OcHoBaHue, BbicoTa, GokoBasi NOBEPXHOCTb,
obpasyowas, passeptka. OceBble CeYeHNa 1 cedeHus napanneribHble OCHOBaHUIO.
LWap n cdepa, nx ceveHus, kacatenbHasa nNnockoctb k cdepe. Cdpepa, BNnucaHHaa B
MHOrOrpaHHuK, cdepa onucaHHas OKOMO MHororpaHHuka. KoHTponbHas paboTta Ne8

"UmnuHap, KoHyc, wap".

7.06bemMbl Ten 1 nNnowaau Mx NoBepxHocTen.(16 4)

MoHaTne 06 o6beme Tena. OTHoWEHNE 06HEMOB NOAOOHbLIX Ter.
dopmynbl obbema Kyba, NpsAMOYronbHOro napannenenunega, NpyuaMbl, UMNMHApPA.
dopmynbl o6bema nupamuabl U KoHyca. PopmMynbl NoWwanmM NOBEPXHOCTEN LMNUHAPA U
KOHyca. ®opmynbl obbema wapa m nnowaan cdepbl. KoHTponbHaa paboTta Ne9

"Ob0bembl Ten".

8.BexTopbl B npocTpaHcTBe(64)
[ekapToBbl KOOpAMHATbI B MpoOCTpaHcTBe. Popmyna paccTosHUA Mexay OBYMS
TOoYKamu. YpaBHeHUa cdepbl U nrockocTn. dopmyna paccTossHUMS OT TOYKM O

nnockoctn. Bektopebl. Yron mexay sekropamu. KoopguHaTtbl BEKTOpa.

9.Metopg KoopauHat B npocTpaHcTee. [iswkeHus. (104)



MpocTenwme 3agaum B koopaumHaTax. CkanspHoe npousBegeHue BeKTOpoB. [nuHa
BEKTOpa B KOOpAMHATax, yron Mexay BekTopamMmu B KoopauHaTax. KonnuHeapHble
BEKTOPbI, KONMIIMHEApHOCTb BEKTOPOB B KoopAuHaTax. KomnnaHapHble BeKTOpbl.
PasnoxeHune no Tpem HekoMMnnaHapHbIM BekTopaMm. LieHTpanbHas, oceBas v 3epkarnbHas
cummeTpun. MapanneneHbin nepeHoc. KoHTponbHasa pabota Ne10"MeTtoa koopaunHaTt B

npocTpaHcTBe".

10.UTOroBoe nosTopeHue (35 4)



Tematu4yeckoe nnaHnpoesaHue, B TOM 4Yucrne ¢ y4eTom paﬁoqeﬁ nporpamMmmbl BOCNUTaHUA € yKkasaHUEM Konmn4yecrtea 4YacoB, OTBOAMMbIX Ha

OCBOEHUE Kaxxgoun Tembl. (5 uacos 6 neoenro, écezo 165 u)

K KoHTpo dopmbl, MeTOAbI, CoAepXXaHUe YPOKOB C y4eToM paboyen
Ne n/n N3yyaembii maTepuan on-Bo nNbHble nporpammbl BocnutaHust (Moaynb «LLUKONbHBINA YpOK»)
Yyacos
paboThl
BBogHOe NoBTOpEHWE Kypca MaTeMaTuKu. 5
1. 1 Ypok- NpakTukym, C y4yeToM  (pOpMUPOBaHWUSI OTBETCTBEHHOIO
dopmynbl TPUrOHOMETPUN. OTHOLLEHUSI K YYEHU0, BOCMUTAHUM KynbTypbl ydebHOro Tpyaa,
TpuroHomMeTpU4eCcKne ypaBHEHMS. HaBbIKOB camoobpa3oBaHMs, 3KOHOMHOIO PacxXxo4oBaHNsSI BPEMEHM.
2. 1 CMeLllaHHbIM YypoK C y4eTOM CO3[4aHus YCrnoBUWA AN peanbHOW
MpousBogHas. NMprMeHeHe NPon3BOSHON. CaMOOLIEHKM yYaLLMXcs, peannsaumm ero Kak IMYHOCTH.
3. MapannenbHOCTb U NepNeHANKYNAPHOCTb B 1
NPOCTPaHCTBE.
4. MHororpaHHuKu. 1
5. BxogHas KoHTponbHas pabota. 1
Arirebpa n Hadarna MareMaTn4ecKoro
ararsnmsa.
1.Ctenenn n kopHU. CteneHHble PyHKLUN. 15 1
6-7. YpoK C MCNONb30BaHMEM KOMMbIOTEPHBIX TEXHOMOIMMIA, C Yy4eToM
[MoHATWE KOpHS /-1 CTeNneHn n3 BOCMUTAHUSA YBAXEHMUS K YYXKOMY TPYAY U NPOSABMEHUS yYEHNKaMU
AENCTBUTENBHOrO Yncna. 2 3ab0TbI Apyr O apyre.




8-9.

®yHKUMM y = X5, UX CBOUCTBA U rpacpukm.

YpoK CoOBepLUEHCTBOBaHNA 3HAHUW, YMEHNA N HAaBbIKOB, C y4ETOM
CO3[aHns YCNOBUA ANSA MPOSIBNEHUSA yvyeHukamu 3aboTbl Apyr O

Apyre, okasaHusi MOMOLLM 1 NOAOEPXKKN.

10- YpoK — nNpakTUKym, C Yy4eTOM BOBfIEYEHUSS B  aKTMBHYHO
11. AeATernbHOCTb;, (POPMUPOBAHNA TYMaHHbIX KayeCTB JUYHOCTU
CBoMCTBa KOPHS /-1 CTENEHWN. obByyaroLLmxcs.
12- YpoKk- NpakTUKym, C y4yeToM  (popMMpPOBaHUS OTBETCTBEHHOIO
14 lMpeobpasoBaHue BblpaXXeHUN, OTHOLWIEHUS K YYEHMUIO, BOCMUTaAHUM KynbTypbl y4yebHOro Ttpyaa,
cogepxalwimx pagukansol. HaBbIKOB camo0bpa3oBaHNA, SKOHOMHOIO Pacxo4oBaHUS BPEMEHU.
15 YpPOK KOHTPONbHOrO y4yera W OLEHKM 3HaHWW, C Yy4yeToMm
HPOpMMPOBAHNSA OTBETCTBEHHOIO OTHOLLEHMUS K YYEHUIO, TOTOBHOCTH
n mobunuaaymm ycmnmin Ha 6e30wmndoYHOE BLINOSTHEHME 3a4aHWUMN,
NPOSIBNEHUIO Haubonbliel aKTUBHOCTM B WX  BbIMNOMHEHWUMU;
KoHTponbHas pabotaNe1 "CteneHu n BOCMUTaHUMU KynbTypbl y4yebHoro TpyAaa, HaBbIKOB
KOpHU. CTeneHHble yHKUnN". camoobpa3oBaHu1s, 9KOHOMHOIO PAacXo40BaHNS BPEMEHM.
16- | O6o6LieHe NOHATUA O NoKa3aTene Ypok — 6eceaa, C y4eTOM COBEPLUEHCTBOBAHUS HABbIKOB OOLLEHMS.
17. CTENEeHN.
18- YpOoK — npakTUKyM, C Yy4YeTOM BOBJI€YEHUS] B aKTUBHYIO
19. CTteneHHble (pyHKUMK, UX CBOWCTBA U AeATenbHOCTb; (POPMUPOBAHUSA TYMaHHbIX KayecTB MUYHOCTU

rpacukn.

obyvatoLmnxcs.




20.

Y4ebHO-TPEHNPOBOYHbIE TECTOBbIE 3a4aHMS

Ypok- MNpakTuKym, C y4eToM  OpMMPOBaHMS OTBETCTBEHHOrO

OTHOLUEHWUSI K YYEHMWI0, BOCMUTaHUKU KynbTypbl yy4ebHOro Tpyaa,

ElrS. 1 HaBbIKOB camoobpa3oBaHMs, 3KOHOMHOIO Pacxo4oBaHUS BPEMEHM.
2.MNokasaTtenbHasa u norapugpmmuyeckas 27
dyHKLMN.
21- YpoK — npakTukym, C y4eToM nogaepxatb MOTUBAUUIO AeTen K
22. lMokasaTenbHasa pyHKUUS, ee CBOMCTBA U noslydeHuro 3HaHWN, crnocobeTByeT YCTaHOBIIEHWIO
rpacgouk. 2 nobpoxenaTenbHoW aTMocdepbl BO BpeMsi ypoka.
23- YpoK coBepLLUEHCTBOBAHNA 3HAHWA, YMEHUWN U HaBbLIKOB C Y4EeTOM
24. CO3[aHns YCNOBUA AN MPOSIBNEHUS yvyeHukamu 3aboTbl Apyr O
[MokasaTenbHble ypaBHEHUS. 2 apyre, okasaHusa NOMOLLM N NOJLEPKKN.
25- CMellaHHbI ypoK C y4eTOM CO34aHusi YCrNOBUMW ANdA peanbHOou
26. [MokasaTenbHble HepaBeHCTBa. 2 CaMOOLIEHKM y4alluxcs, peann3aunm ero Kak IM4HOCTU.
27. YpPOK KOHTPOMBHOrO yyeTa M OUEHKAM 3HaHUW, C Yy4eToM
dopmMmnpoBaHNA OTBETCTBEHHOINO OTHOLLEHUS K YYEHUIO, TOTOBHOCTH
n mobunusaymm ycunmin Ha 6e3owmnboYHoe BbINOSTHEHWE 3aJaHWUM,
NPOSABNEHNI0 Hambornblen aKkTUBHOCTU B  UX  BbINOSIHEHWUM;
KoHTponbHas pabota Ne2 "lMokasaTenbHas BOCNUTaHUMK KynbTypbl y4yebHoro Tpyaa, HaBbIKOB
PyHKUnS". 1 camoobpasoBaHus, SKOHOMHOIO Pacxo4oBaHUS BPEMEHM.
28 KOMOGUHMPOBAHHLIN YPOK C YYETOM CO34aHus YCnoBUW ONs
MoHaTme norapndgma. 1 peanbHOW CaMOOLEHKM yYaLlMXCH, peannsalmm ero Kak IM4YHOCTH.




29-

YpoKk — npakTukymM, C Y4Y4eTOM BOBJIEYEHUSI B aKTMBHYIO

30. AeATenbHOCTb; (POPMUPOBAHUSA TYMaHHbIX KayecTB JfUYHOCTU
OyHKUMNA Yy = |Ogax, ee CBOWCTBa U rpaduk. oByyatoLLmXcs.
31- YpoKk — npakTukym, C y4eToM nogaepxatb MOTUBAUUIO AeTen K
33. nony4yeHuro 3HaHWUM, cnocobceTByeT yCTaHOBIEHUIO
CeowcTBa norapngmos. AobpoxxenaTenbHOM aTtMocdepbl BO BPEMS ypoKa.
34- YpoKk- NpakTUKym, C y4yeToM  (popMMpPOBaHUS OTBETCTBEHHOIO
36. OTHOLWIEHUS K YYEHMUIO, BOCMUTaAHUM KynbTypbl y4yebHOro Ttpyaa,
Jlorapudmunyeckme ypaBHeEHUS. HaBbIKOB camo0bpa3oBaHNA, SKOHOMHOIO Pacxo4oBaHUS BPEMEHU.
37. YpPOK KOHTPONbHOrO y4yera W OLEHKM 3HaHWW, C Yy4yeToMm
HPOpMMPOBAHNSA OTBETCTBEHHOIO OTHOLLEHMUS K YYEHUIO, TOTOBHOCTH
n mobunuaaymm ycmnmin Ha 6e30wmndoYHOE BLINOSTHEHME 3a4aHWUMN,
NPOSIBNEHUIO Haubonbliel aKTUBHOCTM B WX  BbIMNOMHEHWUMU;
KoHTponbHas paboTta Ne3 BOCMUTaHUMU KynbTypbl y4yebHoro TpyAaa, HaBbIKOB
«JTorapudpmumyeckas pyHkumnsa". camoobpa3oBaHu1s, 9KOHOMHOIO PAacXo40BaHNS BPEMEHM.
38- KOoMBUHMPOBaAHHBLIN YypPOK C Y4eTOM CO34aHWs YCNoBuUW Ans
40. Jlorapudpmunyeckme HepaBeHCTBa. peanbHON CaMOOLEHKM YYaLLMXCH, peanuaalmm ero Kak Mm4HoCTHU.
41- YpOoK — npakTukym, C y4eToM noaaepxatb MOTUBAUUIO AeTen K
42. Nony4yeHuto 3HaHWN, crnocobcTByeT YCTaHOBIEHWIO
[Nepexon kK HOBOMY OCHOBaHWUIO fiorapudma. nobpoxenaTenbHoW aTtMocdepbl BO BpeMs ypoka.
43- | AndpdepeHumpoBaHue nokasaTenbHON U CMeLlaHHbIM YypOK C y4eTOM CO34aHus YCrnOBUMW ANA peanbHOoW
44, norapnmMmnyeckomn pyHKLNiA. CaMOOLEHKM yYaLLMXCH, peannusaunm ero Kak IM4YHOCTM.




45.

KoHTponbHas pabotaNed

"INorapndmmnyeckne HepaBeHcTBa".

YpPOK KOHTPONbHOrO y4yera WM OLEHKM 3HaHWW, C Yy4yeToMm
dopMmnpoBaHNA OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO, TOTOBHOCTM
n mobunuaaymm ycmnmin Ha 6e30wmndoYHOe BLINOSTHEHME 3a4aHWUMN,
NPOSBNEHNIO HaMBOMNbLIEN aKTUBHOCTU B WX  BbINONIHEHWUM;
BOCMNUTaHUM KynbTypbl y4yebHoro Tpyaa, HaBbIKOB

CaMOO6pa3OBaHMH, OKOHOMHOI0O pacxogoBaHNA BpEMEHMN.

46- | Y4ebHO-TPEHNPOBOYHbIE TECTOBLIE 3a4aHUSA KoMOMHMpPOBaHHbI YPOK C Y4eTOM CO34aHua ycnoBuik AN

47. ElrS. peanibHON CaMOOLEHKM YYaLLMXCH, peanuaalmm ero Kak Mm4HoCTHU.
3.MepBoobpasHas u uHTerpan.

48- YpOK-NpakTMKymMm C Yy4€TOM BOBfIEYEHUS B aKTUBHYIO MPAKTUYECKYHO

50. OeATenbHOCTb;  CNOCOOCTBOBAHWA  BOCMUTaAHWA  NpUpogo- U
[MepBoobGpasHas. KYNbTYPOOXPaHHOr0, 3KONIOMMYECKOro CO3HaHNS.

51- YpoK € ucnonb3oBaHMEM KOMMbIOTEPHbLIX TEXHOMOIUW, C Yy4eToM

54. BOCMUTAHUS YBaXXEHUS K Yy)XXOMY Tpyay M NPOSABNEHUS yY4eHuKamm
OnpeneneHHbI nHTErpann. 3ab0TbI Apyr O gpyre.

55. YpPOK KOHTPOMBHOrO yyeTa M OUEHKA 3HaHUW, C Yy4eToM

KoHTponbHas pabotaNe5 "MepBoobpasHas

n uHterpan".

hopMMpoOBaHMA OTBETCTBEHHOIO OTHOLLEHMUS! K Y4EHUIO, TOTOBHOCTU
N MOGUNM3aLUM yeunuin Ha 6e30LMGOYHOE BbINOMHEHNE 3adaHui,
NPOSIBNEHMIO Haubonbluen akTMBHOCTU B WX  BbINOSIHEHWUW;
BOCNUTaHUN KynbTypbl y4ebHoro Tpyaa, HaBbIKOB

camoobpa3oBaHuNsi, 3KOHOMHOIO PacXOA0OBaHUS BPEMEHM.




56.

Y4ebHO-TPEHNPOBOYHbIE TECTOBbIE 3a4aHMS

Ypok- MNpakTuKym, C y4eToM  OpMMPOBaHMS OTBETCTBEHHOrO

OTHOLUEHWUSI K YYEHMWI0, BOCMUTaHUKU KynbTypbl yy4ebHOro Tpyaa,

Elro 1 HaBbIKOB camoobpa3oBaHMs, 3KOHOMHOIO Pacxo4oBaHUS BPEMEHM.
4.9nemMeHTbl MaTeMaTU4eCKon CTaTUCTUKMU, 12
KOMOMHaTOPUKM U TEOPUN BEPOSAATHOCTEMN.

57- YpOK C ucnonb3oBaHMEM KOMMbIOTEPHbLIX TEXHOMOMUU, C y4eToM

58. BOCMUTAHUS YBaXKEHUS K Yy)XXOMY Tpyay M NPOSBNEHUS yY4eHunKamm
Cratuctnyeckas obpaboTka JaHHbIX. 2 3aboTbI Apyr o apyre.

59- Ypoku coBepLUEHCTBOBAHUA 3HAHUW, YMEHUA N HaBbLIKOB C Y4E€TOM

60. CO3[aHns YCNOBUA AN MPOSIBNEHUS yvyeHukamu 3aboTbl Apyr O
lMpocTenumne BEpPOSATHOCTHbIE 3a4aun. 2 apyre, okasaHusi MOMOLLM 1 NOOLEPXKKN.

61- Ypok — 6ecena, ¢ y4eTOM COBEPLLUEHCTBOBAHUSA HABLIKOB OOLLIEHNS.

62. CoueTaHusa n pasmeLleHns. 2

63- KOoMBUHMPOBaAHHLIA ypPOK C Y4eTOM CO34aHWs YCNoBUW AN

64. dopmyna 6uHoma HbloToHa. 2 pearnbHOW CaMOOLIEHKM yYaLLnXcs, peanu3aumm ero Kak IM4HOCTU.

65- CMellaHHbIN YPOK C y4eTOM CO3[aHusl YCroBuW AN pearibHOWn

66. CnyyaiHble cobbITUS U X BEPOATHOCTW. 2 CaMOOLIEHKM y4aLlmxcs, peannsaumm ero Kak IMYHOCTH.

67. YpPOK KOHTPONbHOrO y4yera W OLEHKM 3HaHWW, C Yy4yeToMm
KoHTponbHas pabotaNe6 "3nemeHThl dopMMpoBaHUS OTBETCTBEHHOIO OTHOLLIEHUS K YYEHUIO, TOTOBHOCTH
MaTeMaTU4YeCKON CTaTUCTUKN, n mobunusauyumn ycunuin Ha 6e3ownboYHOE BbINONHEHNE 3a4aHuUMN,
KOMOMHATOPUKM N TEOPUN BEPOATHOCTEN". 1 NPOSBNEHNIO HaMBOMNbLIEN aKTUBHOCTU B WX  BbINONIHEHWUM;




BOCNUTaHUN KynbTypbl y4ebHoro Tpyaa, HaBbIKOB

camoobpa3oBaHUNsi, 3KOHOMHOIO PacXOA0BaHUS BPEMEHM.

68. Y4ebHO-TPEHMPOBOYHLIE TECTOBbLIE 3a4aHUS KOMOUHMPOBaHHLIN YPOK C YYETOM CO34aHus YCnoBUMW ONs
ElS 1 peanbHON CaMOOLEHKM YYaLLMXCH, peanu3aLmm ero Kak nMm4HoCTMU.
5.YpaBHeHus1 1 HepaBeHcTBa. Cuctemol 17
YpPaBHEHWI 1 HEPaBEHCTB.

69- YpoKkun COBepLLUEHCTBOBAHNSA 3HAHUW, YMEHNA N HABbLIKOB C y4eTOM

70. CO3[aHns YCNoBWUA AN MPOSIBNEHUS yvyeHukamu 3aboTbl Apyr O
PaBHOCUNBHOCTb YpaBHEHWIA. 2 apyre, okasaHusi NOMOLLM 1 NOSAEPXKKN.

71- YpoK — npakTukym, C y4eTOM noagepxaTb MOTMBaUMIO AeTen K

73. Nnony4YeHuto 3HaHWUM, cnocobeTByeT YCTaHOBJIEHUIO
O6Lwme meToabl peLLEHNS yPaBHEHWIA. 3 nobpoxenaTenbHoW aTtMocdepbl BO BpEMSs ypoka.

74- YpOK CcOBEpLUEHCTBOBAHUS 3HAHUN, YMEHUA U HaBbLIKOB, C Y4E€TOM

76 PelueHve HepaBeHCTB ¢ 0gHOM CO3[aHnst YCNOBUA ANSA MPOSIBNEHUS yvyeHukamu 3aboTbl Apyr O
nepemMeHHOMN. 3 apyre, okasaHus NOMOLLM N NOJLEPXKKN.

77. YpaBHeEHUsI U HEpaBEHCTBa C ABYMS KOMBUHMPOBaAHHLIN  YPOK C YYE€TOM CO34aHus YCrnoBuW [ONs
nepemMeHHbIMU. 1 pearnbHOM CaMOOLIEHKM yYalLnXcs, peannsaumm ero kak IM4HOCTH.

78- YpOK-NpakTMKymMm C Yy4€TOM BOBfIEYEHUS B aKTUBHYIO MPAKTUYECKYHO

80. AeATenbHOCTb;  CNOCOOCTBOBAHWA  BOCMUTaAHWA  NpuUpogo- U
Cuctembl ypaBHEHUIA. 3 KYyNbTYPO-OXPaHHOrO, 3KONMOrM4yeCcKoro CO3HaHus.




81- YpoKk — npakTukym, C y4eToM noagepxaTb MOTMBaUMIO AeTen K

83. Nnony4YeHunto 3HaHWUW, cnocobeTByeT YCTaHOBJIEHUIO
YpaBHEHUS N HepaBeHCTBa C NapameTpamu. 3 nobpoxenaTenbHoW aTtMocdepbl BO BpeEMs ypoka.

84. YpPOK KOHTPOMBHOrO yyeTa M OUEHKAM 3HaHUW, C Y4YeToM

dopMmnpoBaHNA OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO, TOTOBHOCTH

n mobunusayumn ycunuin Ha 6e30WmnboYHOE BbINONHEHNE 3a4aHuUMN,
KoHTponbHas pabota Ne7"YpaBHeHus n NPOSBNEHNIO HaMbOnbLUEN aKTUBHOCTU B WX  BbINONHEHWUM;
HepaBeHcTBa. CUCTEMbI YpaBHEHUI U BOCNUTaHUMU KynbTypbl y4yebHoro Tpyaa, HaBbIKOB
HepaBeHCTB". 1 camoobpa3soBaHnNd, SKOHOMHOIO Pacxo40BaHUS BPEMEHU.

85. Y4yebHO-TpeHMPOBOYHbIE TECTOBbLIE 3aaHuS KoMOMHMpPOBaHHbBIA YPOK C Yy4eToOM CO3JaHua ycnosBun Ans
ErS 1 peanbHOW CaMOOLEHKM yYaLlMXCH, peannsaLlmm ero Kak IM4YHoCTH.
leomertpus.
6.LlunuHap, KoHyc, wap. 13

86- YpoKk — npakTukym, C y4eToM nogaepxatb MOTUBAUUIO AeTen K

88. noslyyYeHuro 3HaHWN, cnocobcTByeT YCTaHOBIIEHUIO
UunnuHap. 3 nobpoxenaTenbHoM aTMocdepbl BO BpeMsi ypoka.

89- YpoK € ucnonb3oBaHMEM KOMIMbIOTEPHbLIX TEXHOMOrnU, C y4yeToMm

91. BOCMUTAHUSA YBaXEHUS K YYy)KOMY TPYyAYy U NPOSABMEHUSA yYEeHUKaMu
KoHyc. 3 3aboTbl Apyr o gpyre.

92. CMeLlaHHbIM YypOK C y4eTOM CO34aHus YCrnoBUMW ANdA peanbHOoW
Cdpepa u wap. YpaBHeHue coepsbl. 1 CaMOOLEHKM yYaLLMXCH, peannusaunm ero Kak IM4YHOCTM.




93.

BsanmHoe pacnonoxeHue cdepbl

YPOK COBEPLUEHCTBOBAHUSA 3HAHUW, YMEHUMA N HaBbIKOB, C Yy4eTOM
HPOPMMPOBAHNSA KPUTUYECKOTO MbILLIEHUS, YMEHUSA aHaNn3npoBaThb,

BblOENATb NaBHoe, 0606Warte M Aenatb BbIBOAbI, BOCNUTAHUS

MOCKOCTWN. 1 KynbTypbl y4ebHOro Tpyaa n HaBblKOB camoobpa3oBaHus.
94- YpoK — npakTukym, C y4eToM noggepxatb MOTUBAUUIO AeTen K
95. nosly4YeHuro 3HaHWN, cnocobcTByeT YCTaHOBIIEHWIO
Mnowagb cdepbl. 2 AobpoxenaTenbHOM aTtMocdepbl BO BPEMS ypoKa.
96- YpoKk- NpakTUKym, C y4yeToM  (popmMMpPOBaHUS OTBETCTBEHHOIO
97. PelweHune 3agay no teme «Unnunugp, koHyc OTHOLLEHUS K YYEHUI0, BOCMUTAHUN KyNbTypbl y4ebHOro Tpyaa wm
N wap». 2 HaBbIKOB camoobpa3oBaHus.
98. YpPOK KOHTPONbHOrO y4yera W OLEHKM 3HaHWW, C Yy4yeToMm
POpMMPOBAHNSA OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO, TOTOBHOCTH
n mobunuaaymm ycmnmin Ha 6e30WwmndoYHOE BLINOSTHEHNE 3a4aHUMN,
NPOSIBNEHUIO Haubonbliel aKTUBHOCTM B WX  BbIMNOMHEHWMU;
KoHTponbHasa paboTtaNe8 "LiunuHap, KOHyC, BOCMUTaHUMU KynbTypbl y4yebHoro TpyAaa, HaBbIKOB
wap". 1 camoobpa3oBaHuns, 9KOHOMHOIO PAacXxo40BaHNS BPEMEHM.
7.06bembl TeN. 16
99- YpoK € ucnonb3oBaHMEM KOMIMbIOTEPHbLIX TEXHOMOrNU, C y4eToMm
100. | O6bemM NpsAMOYrofnbLHOro BOCMUTAHUSA YBaXEHUS K YYy>KOMY TPYyAY U NPOSABMEHUS yYEeHUKaMu
napannenenunea. 2 3ab0TbI Apyr o apyre.
101. CMeLlaHHbIM YypOK C y4eTOM CO34aHus YCrnOBUMW ANA peanbHOoW
O6bem npsAmMor NpU3msbI. 1 CaMOOLIEHKM yYaLLMXcH, peanusaumm ero Kak IMYHOCTH.




102-

YpoK C UCNONb30BaHMEM KOMMbIOTEPHBLIX TEXHOMOMMIA, C YYETOM

103 BOCMUTAHUSA YBaXXEHUS K Yy)XXOMY Tpyay U NPOSABNEHUA yYeHUKamu
O6bem yunuHgpa. 3aboTbl Apyr o gpyre.

104. YpOK cOBepLIEHCTBOBaAHUS 3HAHUN, YMEHNA U HaBbLIKOB, C Y4E€TOM

CO3[aHnst YCNOBUA ANSA MPOSIBNEHNSA yvyeHuKamu 3aboTbl Apyr O

O6bem HakNoHHOW NPU3MbI. apyre, okasaHus NOMOLLM N NOJLEPXKKN.

105- YpoK — npakTUKym, C Yy4eTOM BOBfI€YEHUSS B aKTUBHYIO

106 AeaTenbHOCTb;, (OPMUPOBAHNA TyMaHHbIX KayeCcTB JNUYHOCTU
O6bvem nupamuabl. obyvatoLmnxcs.

107. KOMOGUHMPOBAHHLIN YPOK C YYE€TOM CO34aHus YCrnoBuMW [ONs
Ob6bem KkoHyca. peanibHON CamMOOLEHKM YYaLLMXCH, peanu3aymm ero Kak nmYHoCTMU.

108. YpoOK- MpakTUKym, C y4eToM  (POpMMPOBaAHUA OTBETCTBEHHOIO

OTHOLLEHMS K YYEHWU0, BOCNUTaAHUWN KynbTypbl y4ebHOro tpyga wm

Ob6bem wapa. HaBbIKOB camoobpa3oBaHus.

109. | O6bem LapoBOro CermeHTa, LWapoBoro Ypok — 6eceaa, C y4eTOM COBEPLUEHCTBOBAHUSA HABbIKOB OOLLEHMS.
CNoS 1 LWapoBOro cekropa.

110- YpOoK — npakTukym, C y4eToM noaaepxatb MOTUBAUMUIO AeTen K

111. nony4eHuto 3HaHWUW, cnocobeTByeT YCTaHOBJIIEHUIO
Mnowagb chepsl. nobpoxenaTtenbHoW aTtMocdepbl BO BpeMs ypoka.

112- YpoK — nNpakTMKym, C Y4YeTOM BOBJIEYEHUS B aKTUBHYIO

113. OEeATENbHOCTb; (POPMUPOBAHMUA TYMaHHbIX KayecTB JIMYHOCTU

PeweHuve 3apay no teme "O6bembl TEN".

obyyatoLmxcs.




114.

YpPOK KOHTPONbHOrO y4yera WM OLEHKM 3HaHWW, C Yy4yeToMm
dopMmnpoBaHNA OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO, TOTOBHOCTM
n mobunuaaymm ycmnmin Ha 6e30wmndoYHOe BLINOSTHEHME 3a4aHWUMN,

NpoABJIEHNIO Hanbonblen akTMBHOCTM B WX  BbINONTHEHWUY;

BOCNUTaHUMU KynbTypbl y4yebHoro Tpyaa, HaBbIKOB
KoHTponbHas pabota Ne9"O6bembl Ten". 1 camoobpa3oBaHu1s, 9KOHOMHOIO PAacXxo40BaHNS BPEMEHM.
8.BekTopbl B NnpocTpaHcTee. (6 YacoBs) 6 YpOK CcOBEpPLUEHCTBOBAHUS 3HAHUN, YMEHNA U HABLIKOB, C Y4E€TOM
CO3JaHusa yCcroBur And NposaABAeHUa yyYeHukamu 3aboTbl Apyr O
apyre, okazaHus NOMOLLUM N NOOLEPXKKN.
115 Ypok- npakTukym, C yyeToM  (POpMUPOBaHUS OTBETCTBEHHOIO
OTHOLLEHMS K YYEeHW, BOCNUTAHUWU KymnbTypbl y4ebHOro Tpyaa wu
lMoHATWe BeKTOpa B NPOCTPAHCTBE. 1 HaBbIKOB camoobpa3oBaHus.
116- | CnoxeHune n Bbl4MTaHNE BEKTOPOB. KoMOMHMpPOBaHHbI YPOK C Y4Y4eTOM CO34aHua ycnoBui Ang
117. | YMHOXeHne BEKTOpa Ha 4ncrio. 2 peanbHON CaMOOLEHKM YYaLLMXCH, peanu3aLmm ero Kak nMm4HoCTMU.
118- YpoK COBEpLUEHCTBOBaHUSA 3HAHUW, YMEHUN N HABbIKOB, C Y4E€TOM
120. CO3[aHnst YCNOBUA ANSA MPOSIBNEHUS yvyeHuKamu 3aboTbl Apyr O
KomnnaHapHble BeKkTopa. 3 apyre, okazaHus NOMOLLM N NOJLEPXKKN.
9.MeToa KOOPAMHAT B NPOCTPAHCTBE. 10
[BKeHus:.
121. | NMpamoyronbHas cuctema KoopamHar. CMeLlaHHbI ypoK C y4eTOM CO34aHus YCrnoBUMW ANA peanbHOW
KoopauHaTbl BekTopa. 1 CaMOOLIEHKM yYaLLMXcH, peannsaumm ero Kak JIMYHOCTH.




122. | CeBs3b Mexay KoopAnHaTaMmm BEKTOPOB U KoMOMHMpPOBaHHbBIA YpPOK C Y4eTOM CO3JaHua ycnoBun Ans
KoopAuHaTaMn TOYEK. peanbHON CaMOOLEHKM YYaLLMXCH, peanu3aLmm ero Kak nm4HoCTH.
123. YpoK — nNpakTUKym, C y4eTOM nogaepxatb MOTMBAUMIO OeTen K
NoNy4YeHuto 3HaHWn, cnocobcTByeT YCTaHOBMEHUIO
lMpocTenwve 3agaymn B KoopauHaTax. AobpoxxenaTenbHOM aTtMocdepbl BO BpEMS ypoKa.
124- YpOK COBEpPLUEHCTBOBAHUS 3HAHUN, YMEHNA U HABLIKOB, C Y4E€TOM
125. | Yron mexay Bektopamu. CkansipHoe CO3JaHusa yCcroBur And NposABAeHUa yyYeHukamu 3aboTbl Apyr O
npoun3BegeHne BEKTOPOB. apyre, okasaHus NOMOLLM N NOJLEPXKKN.
126. | BbluncneHue yrnos mexay npsimbiMn u KOMOGUHMPOBAHHLIN YPOK C YYE€TOM CO34aHus YCrnoBuW [Ons
NOCKOCTAMM. peanbHON CamMOOLEHKM YYaLLMXCH, peanu3aymm ero Kak nm4HoCcTu.
127. YpOK C UCNOMb30BaHNEM KOMIMBIOTEPHbLIX TEXHOMOMNK, C y4yeToMm
BOCMUTAHUSA YBaXXEHUS K YYyXXOMY Tpyay U NPOABNEHUS yYeHuKamm
[BwxeHus. 3ab0TbI Apyr O gpyre.
128- YpoKk- NpakTUKym, C y4eToM  (popmMMpPOBaHUS OTBETCTBEHHOIO
129. | PeweHue 3agay no teme "Metoa OTHOLLEHMS K YYEHWU0, BOCNUTaAHUWN KynbTypbl y4ebHOro tpyga wm
KoopAuHaT B NpoCTpaHcTee". HaBbIKOB CaMo0bpa3oBaHus.
130. YpPOK KOHTPOMBHOrO yyeTa M OUEHKM 3HaHUW, C Yy4eToM

KoHTponbHasa paboTta Ne10"MeTopq

KoopAnHaT B NpoCTpaHcTBe".

dhopMnpoBaHMst OTBETCTBEHHOIO OTHOLLEHWUS K Y4EHWUIO, TOTOBHOCTM
n mobunuaaymm ycmnmin Ha 6e30owmndoYHOE BhLINOSTHEHWE 3aaHWUMN,
NPOSIBNEHUIO HauMOOmNbLUEN aKTUBHOCTM B WX  BbINOMHEHUN;
BOCMUTaHWUK KynbTypbl yyebHoro TpyAa, HaBbIKOB

camoobpa3soBaHuNsi, 3KOHOMHOIO PacXOA0BaHUS BPEMEHM.




10. 3aknouutenoHoe NoOBTOPEHME Kypca 35
MaTemMaTuku.
131- 2 YpoKk- NpakTUKym, C y4yeToM  (popMMpPOBaHUS OTBETCTBEHHOIO
132. | NpeobpasoBaHne TPUrOHOMETPUYECKNX OTHOLLEHUS K YYEHUI0, BOCMUTAHUN KyNbTypbl y4ebHOro Tpyaa wm
BblpaXXEHWUN. HaBbIKOB camoobpa3oBaHus.
133- 2 CMellaHHbI ypoK C y4eTOM CO34aHus YCrnoBUMW ANdA peanbHOW
134. | PeweHne TpUroHOMeTpUYECKNX YpaBHEHUI. CaMOOLEHKM yYaLLMXCH, peanu3aumm ero Kak IM4HOCTMU.
135- 2 YpoK € ucnonb3oBaHMEM KOMMbIOTEPHbLIX TEXHOMOINW, C Yy4eToM
136. BOCMUTAHUS YBaXXEHUS K Yy)XXOMY Tpyay M NPOSABNEHUS yY4eHuKamm
MpumeHeHne Npon3BoaHON. 3ab0TbI Apyr O gpyre.
137- 2 KoMOVMHMpPOBaHHbLIA YPOK C Y4eTOM CO3JaHusa ycrnoBun Ans
138. | CBowncTBa CTENEHEN N KOPHS. peasnibHON CaMOOLEHKM YYaLLMXCH, peanuaalmm ero Kak Mm4HoCTH.
139- 2 YpoK — npakTuKym, C y4eTOM nogaep)katb MOTMBaAUMIO OeTein K
140. nony4eHuto 3HaHWUW, cnocobeTByeT YCTaHOBJIEHUIO
PeleHne nokasatenbHbIX YypaBHEHUM. nobpoxenaTenbHoW aTtMocdepbl BO BpeEMs ypoka.
141- 2 YpoK — NpakTUKym, C y4eTOM nogaepatb MOTMBAUMIO OEeTEN K
142. | NpeobpasoBaHue BbIpaXeHWN, nosly4YeHuto 3HaHWn, cnocobcTtByeT YCTaHOBIIEHUIO
cogepxaLumx rnorapugmol. aobpoxxenaTenbHOM aTtMocdepbl BO BpEMS ypoKa.
143- 2 YpOK COBEPLUEHCTBOBAHUS 3HAHUN, YMEHUA U HABLIKOB, C Y4E€TOM
144. | PeweHune norapudmMmyecknx ypaBHEHUN 1 CO3JaHusa yCcrnoBur And NposABAeHUa yyYeHukamu 3aboTbl Apyr O

HEepaBEeHCTB.

apyre, oka3aHunA nomMoLLn 1 nogaepixku.




145-

CMellaHHbI ypoK C y4eTOM CO3[4aHus YCrnoBUW AN peanbHOoW

147. | PeweHune cuctem ypaBHEHU N HEPABEHCTB. CaMOOLEHKM yYaLLMXCcH, peanu3aumm ero Kak IM4HOCTMU.

148- YpoOK- MpakTUKym, C y4eToM  (POpMMPOBaAHUA OTBETCTBEHHOrO

151. OTHOLLEHMS K YYEHWU0, BOCNUTaAHUWN KynbTypbl y4ebHOro tpyga wm
PeweHne nnaHMmeTpuyeckmx sagau. HaBbIKOB camoobpa3oBaHus.

152- KoMOMHMpPOBaHHbI YPOK C Y4eTOM CO34aHua ycnoBui AN

155. | PeweHune cTepeomMeTpu4ecKknx 3agau. peanibHON CaMOOLEHKM YYaLLMXCH, peanuaalmm ero Kak Mm4HoCTH.

156- YpoK — npakTuKym, C y4eTOM nogaepxatb MOTMBAUMIO OeTeil K

164. Nony4YeHuto 3HaHun, crnocobcTByeT YCTaHOBMEHUIO
YyebHOo-TpeHnpoBOYHbIE 3agaHnsa ENMS. nobpoxenaTenbHoW atMocdepbl BO BpeMs ypoka.

165. YpPOK KOHTPONLHOrO y4yera M OLEHKM 3HaHWW, C Yy4yeToMm

WTorosas kKoHTpornbHas pabora.

opMMpPOBaHNSA OTBETCTBEHHOIO OTHOLLIEHUSI K Y4EHMIO, TOTOBHOCTH
n mobunuaaymm ycmnmin Ha 6e30wmnboYHOE BLINOSTHEHNE 3a4aHWUMN,
NPOSIBNEHNIO HaMBOOMNbLIEN aKTUBHOCTU B WX  BbINONIHEHWUM;
BOCMUTaHUN KynbTypbl y4yebHoro Tpyaa, HaBbIKOB

CaMOO6pa3OBaHMFI, OKOHOMHOIo pacxogoBaHusa BpeMEHMN.




yecKkoe nnaHmpoBsaHue no mareMaTmke

Ne n/n Tema pasgena, ypoka KonnyectBo | [laTta npoBeaeHus
Yyacos nnax dakT
BBogHoe noBTOpeHne Kypca MaTeMaTuKu. 5
6 ®dopmynbl TPUroHOMETPUK. TPUTOHOMETPUYECKNE YPaBHEHUS.
7 MpounssoaHas. [NpnmMmeHeHne NPoOn3BOLHOMN. 1
8. MapannenbHOCTb U NEPNeHANKYNSPHOCTb B MPOCTPAHCTBE. 1
9 MHororpaHHuKM. 1
10. BxogHaa KoHTponbHasa paboTa. 1
Asirebpa n
Ha4ana
maremMarn4eckoro
aHasmasa.
CteneHun 1 KopHU. CTeneHHble (PYHKLUN. 15
6-7. [MOHATME KOPHS /-1 CTENEHN U3 OeNCTBUTEITbHOro Yncna. 2
8-9. OyHKUMM Y = X5, UX CBOICTBA U rpacvikm. 2
10-11. CBoWncTBa KOpPHSA /-1 CTENEHN. 2
12-14 [MpeobpasoBaHue BbipaXXeHW, coaepXalinx pagukansi. 3
15 KoHTponbHas pabotaNe1 "CteneHun n kopHu. CteneHHble pyHKunmn'". 1
16-17. O606LeHne NOHATMS O NOKasaTerne CTEneHMu. 2
18-109. CteneHHble yHKLMU, NX CBOUCTBA U rpadomKu. 2




20. Y4yebHO-TpEeHNPOBOYHLIE TECTOBbIE 3adaHuns ENMD. 1

MokasaTenbHas v norapupmmyeckasn pyHkuun. (27 Yyacos) 27
21-22. lMokasaTenbHaa yHKUKUS, ee CBOMUCTBA U rpaduK. 2
23-24. [MokasaTenbHble ypaBHEHUS. 2
25-26. [MokasaTenbHble HEpaBEHCTBA. 2
27. KoHTponbHasa pabota Ne2 "lNokasaTenbHas qyHKUms". 1
28 MoHATMe norapudgpma. 1
29-30. OyHKUMA Y = |Ogax’ €ee CBOMCTBa U rpadouK. 2
31-33. CsoicTtea norapndmos. 3
34-36. Jlorapudpmmyeckue ypaBHeHUS. 3
37. KoHTponbHas pabota Ne3 «Jlorapndpmmyeckas pyHkumns". 1
38-40. Jlorapunmuyeckmne HepaBeHcTBa. 3
41-42. [Mepexon K HOBOMY OCHOBaHUIO fiorapudgma. 2
43-44. AundbdepeHympoBaHme nokasaTensHOM N norapnmuyeckon OyHKLNNA. 2
45, KoHTponbHasa pabotaNe4 "Ilorapudpmuyeckmne HepaBeHcTBa". 1
46-47. Y4yeBHO-TpEHMPOBOYHbIE TECTOBLIE 3aaaHnsa ENMS. 2

MepBoobpasHasa u nHterpan. (9 4yacos) 9
48-50. MNepBoobpa3sHas. 3
51-54. OnpepeneHHbIv nHTErpan. 4
55. KoHTponbHas pabotaNe5 "lMepBoobpasHas n nHuterpan". 1
56. Y4yebHO-TpEeHNPOBOYHbIE TECTOBLIE 3aaaHna EIMD 1




OnemeHTbl MaTemMaTUYeCKoW CTaTUCTUKN, KOMOUHATOPUKN 1 Teopun 12

BepoATHocTen. (12 4yacoB)
57-58. CraTtuctnyeckasa obpaboTka AaHHbIX. 2
59-60. lMpocTenne BEpOATHOCTHLIE 3a4auMN. 2
61-62. CoyeTaHusa n pasmeLleHus. 2
63-64. dopmyna 6buHoma HeoToHa. 2
65-66. CnyyanHble cobbITUS U UX BEPOATHOCTH. 2
67. KoHTponbHasa pabotaNe6 "OnemeHTbl MaTemMaTU4YeCcKon CTaTUCTUKM,

KOMOMHaTOPUKN N TEOPUM BEPOATHOCTEN". 1
68. Y4ebHO-TpeHNPOBOYHbIE TECTOBbIE 3aaaHus EMND 1

YpaBHeHus1 u HepaBeHcTBa. CUCTEMbI ypaBHEHUI U HEpaBeHCTB. (17 YacoB) 17
69-70. PaBHOCWMNBHOCTL YpaBHEHMIA. 2
71-73. Ob6wwme meToabl peLleHnsa ypaBHEHU. 3
74-76 PelleHne HepaBeHCTB C O4HOW NepeMeHHOMN. 3
7. YpaBHEHUS 1 HepaBeHCTBa C ABYMS NepeMEHHbIMN. 1
78-80. Cuctembl ypaBHEHUM. 3
81-83. YpaBHeHVs1 1 HepaBeHCTBa C NapameTpamMu. 3
84. KoHTponbHasa paboTta Ne7"YpaBHeHMA n HepaBeHCTBaA. CUCTEMbI YpaBHEHWUI U

HepaBeHCTB". 1
85. Y4yebHO-TpEeHNPOBOYHbIE TECTOBLIE 3aaaHnsa EIMD 1

[eomerpus.




LUunuHap, KoHyc, wap. (13 YacoB) 13
86-88. Lnnnngp. 3
89-91. KoHyc. 3
92. Cdpepa v wap. YpaBHeHue cdepsbl. 1
93. B3anmHoe pacnonoxeHue cdepbl U NIIOCKOCTH. 1
94-95. Mnowagb cdepobl. 2
96-97. PeweHne 3agay no teme «LnnuHgp, KOHyC u wap». 2
98. KoHTponbHasa pabotaNe8 "Liunuuap, koHyc, wap". 1

O6bembl Ten. (16 Yacos) 16
99-100. O6bem npaAMOoyronbHOro napannenenunea. 2
101. O6bem npsAmMor NpU3mbI. 1
102-103 O6bem ymnuHgpa. 2
104. O6bem HaKNOHHOM NPU3MBbI. 1
105-106 O6bem nupamngpl. 2
107. O6bem KoHyca. 1
108. O6bewm wapa. 1
109. O6bem LIapoBOro CerMeHTa, LapoBOro CMos 1 LWapoBOro CekTopa. 1
110-111. Mnowagb cdepobl. 2
112-113. Pewenune 3apgay no teme "Ob6bembl TEN". 2
114. KoHTponbHasa pabota Ne9"O6bembl Ten". 1

BekTopbl B npocTpaHcTBe. (6 YacoB) 6




115 [MoHATME BEKTOpa B NPOCTPaHCTBE. 1
116-117. CnoxeHne n BblYMTaHNE BEKTOPOB. YMHOXEHME BEKTOPA Ha YMCIO. 2
118-120. KomnnaHapHble BekTopa. 3

MeTtopa koopauHat B npocTtpaHcTse. [BvkeHusi. (10 yacos) 10
121. MpamoyronbHas cnctema koopanHat. KoopanHaTtbel BEKTOpa. 1
122. CBs3b Mexay KoopanHaTaMn BEKTOPOB M KOOpAMHaTaMuM TOYEK. 1
123. MpocTenwne 3agaym B KoopanHaTax. 1
124-125. Yron mexgy Bektopamu. CkansapHoe npon3BeneHne BEKTOPOB. 2
126. BbluncneHne yrnos mexagy npsiMbiMu 1 NAIOCKOCTSAMM. 1
127. [BrxeHus. 1
128-129. PeweHne 3agay no teme "MeToa koopanHaT B NpOCTpaHCcTBe". 2
130. KoHTponbHas pabota Ne10"MeTtog koopauHaTt B NnpocTpaHcTee". 1

3akniounTtensHoe NOBTOpPeHne Kypca matemMaTtuku. (35 yacos) 35
131-132. MpeobpasoBaHME TPUrOHOMETPUYECKNX BbIPAKEHUMA. 2
133-134. PelueHne TpUroHoOMeTprUYECKUX YpaBHEHUI. 2
135-136. [MpymeHeHne Npon3BOaHON. 2
137-138. CBoWcTBa CTENEHEN N KOPHS. 2
139-140. PelieHre nokasaTenbHbIX YpaBHEHNUN. 2
141-142. NMpeobpasoBaHue BbIpaeHU, cogepXXallunx norapugmei. 2
143-144. PelueHne norapupmmyeckmx ypaBHEHUN N HEPABEHCTB. 2
145-147. PeleHne cncrtem ypaBHeHNN 1 HEPABEHCTB. 3




148-151. PelwweHne nnaHnmeTpuyeckux sagad. 4
152-155. PelueHne ctepeomeTpmnyeckmx sagau. 4
156-164. YyebHo-TpeHnpoBOYHbIE 3agaHna EMD. 9
165. NTorosas koHTponbHaga paboTa. 1







