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PABOYAS ITPOI'PAMMA

IIpeamer (kKypc) MmaTeMaTHKA
Kuace 5-9 knaccesl
Oo1ee xonu4yecTBO 9acoB 1o yueOHomy 1urtany 1003: B 5 kinacce — 170 yacos (5 yacoB B Hezenio), B 6
kimacce — 170 gacoB (5 gacoB B Henenmo), B 7 kiacce — 204 gaca (6 9acoB B Henenmo), B 8 kinacce — 204 gaca
(6 gacoB B Henen0),B 9 kmacce — 255 wacos (7,5 4aca B HEJEINIO).
CocraBnena B coorBercTBUU c DenepanpHoi pabodeld MporpaMMoil MO MaTeMaTHKEe H
Konctpykropom pabounx nporpamm (caiita «EquHoe conep:kanue o01ero oopazoBaHus»).
Y4eOHUKH:

1. Bunenkun H.A., XKoxos B.U., YecnokoB A.C. U np. Marematuka. ba3oBslil ypoBeHb. B 2
4y.M.:IIpoceemenue, 2023

2. Bunenkun H.., XKoxos B.U., YecnokoB A.C. u 1pyrue maTeMaTHkKa.-
M.IIpocgemienue,2024

3. MakapserueB FO.H., Munnxok H.I'., HemkoB K.W. u apyrue: nox pea. TensikoBckoro C.A.
Anrebpa, 7 kmacc M.IIpocsemienue 2023

4. MakapsrueB FO.H., Munmrok H.I'., HemmkoB K.W. u ap. / [Tox pen. Tenskockoro C.A.
Anrebpa. 8 kiacc. M.: [Ipocsemenue, 2024

5. Makapsrues FO.H., Munatok H.I'., Hemkor K.W. u ap. / ITox pexn. TensikoBckoro C.A.
Anrebpa. 9 kiacc. M.: [Ipocsemenue, 2024

6. JI.C. Aranacsan, ['eomerpus, 7-9 knacc. JI.C.Atanacsan, B.®.byty3oB. M.: [Ipocseiienue,
2024

7. Beiconkuii 1. P, Smenko U. B. MaTtematuka BeposiTHOCTh 1 cTaTucTuka 7-9 kiaccel M.:
[Ipocsemenue, 2024



IHHOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMU LIEAIMU O0YUYEHUSI MaTeMaTUKe B 5—6 KJlaccax sSIBIISFOTCS:

e TMPOJOJDKEHHE (HOPMUPOBAHMUS OCHOBHBIX MATEMATHUYECKUX TMOHSTHI
(uncnmo, BenWMYMHA, TeoMeTpudeckas (¢urypa), 00ecTeunBarONINX
MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTH4YE€CKOro OOpa30BaHUS
00yJaronuxcs;

e pa3BUTHE MHTEJJIEKTYaJbHbBIX u TBOPYECKHUX CroCOOHOCTEM
OoOydJarommxcs, TIMO3HABATEIHPHOM  AaKTUBHOCTH, HCCIEIOBATEIHCKHUX
YMEHHI, HHTEpeca K U3yUYEHUIO0 MATEMaTUKH;

e TMOJABEJCHUE O0YUYaIOIIUXCS Ha IOCTYIHOM AJI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIETO MUPA;

e (QopmupoBanme (HYHKIHMOHATHLHONH  MaTeMaTHUYECKOW  TPaMOTHOCTH:
YMEHUS Pacro3HaBaTh MATEMaTHYECKHUE OOBEKTHI B PEATbHBIX KU3HEHHBIX
CUTyalusX, NMPHUMEHATh OCBOEHHBIE YMEHMS [JIsl PELICHHUS MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJ]]a4, HTHTEPIPETUPOBAThH MOJTYUYECHHbIC PE3YJIbTaThl U
OLICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaAIIUH.

OCHOBHbIE JIMHUU COAEpPKAHUS Kypca MaTeMaTuKu B 5—6 Kiaccax —
apupMeTHUecKass M TEeOMETpHYecKas, KOTOpbIe pa3BUBAIOTCS MapaljIeNbHO,
KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpPYroi, a B TECHOM KOHTAaKT€ W B3aUMOJCHUCTBUH. Takke B Kypce€ MATEMATUKH
MIPOUCXO/IUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOphl U OTIHCATEIIbHON CTATUCTHKH.

N3yuyenue apudmMeTnyeckoro mMarepuaia HAauMHAETCA CO CHUCTeMaTH3allud U
Pa3BUTHS 3HAHWK O HATYpaJbHBIX YHCIIAX, MOJYYCHHBIX HAa YPOBHE HAYaJIbHOIO
oO1iero odpazoBanus. [Ipu 3TOM COBEPILICHCTBOBAHUE BHIYUCIUTEIIBHOM TEXHUKU
u (GOpMHpPOBAHME HOBBIX TEOPETUYCCKUX 3HAHUN COYETACTCS C Pa3BUTHEM
BBIYUCITUTEILHOM KYJIBTYPhl, B YACTHOCTU C OOy4YE€HHUEM MPOCTEHIIUM HpuéMam
NPUKUJIKKA U OLICHKHU PE3yJIbTAaTOB BBIUMCICHUM. M3yueHue HaTypalibHBIX 4YHCEeN
MpoJOKaeTCa B 6 KJlacce 3HAKOMCTBOM C HAYaJbHBIMU MOHATHUSIMU TEOPUU
JEITUMOCTH.

Havano u3yueHus OOBIKHOBEHHBIX U JECATUYHBIX JIpoOel OTHECEHO K 5
KJ1accy. DTO MEPBbINA ATall B OCBOCHUU JAPOOEi, KOrja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJESIMU, TOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
IpoOeil B TIOJIHOM 00BEME MPEANIECTBYET M3YyUYCHHIO JECATUYHBIX JIPOOeH, UTo
IEJIECO00pPa3HO C TOYKH 3PEHHS JIOTUKH HW3JI0KEHHUS YWCIOBOW JIMHHUM, KOT/a
npaBujia JICUCTBUM C JIECATUYHBIMU JIpOOSIMH  MOXXHO OOOCHOBaTh  yXkKe
M3BECTHBIMU QJITOPUTMAMH BBITIOTHEHHUS JACHCTBHUIM ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.
3HAKOMCTBO C JIECATHYHBIMU JIPOOSMH PACIIUPUT BO3MOKHOCTH JIsl TIOHUMAHUS
O0OyYarOIIMMUCS TIPUKJIAJTHOTO IPUMEHEHWST HOBOU 3alUCH TIPU U3YUYEHUU APYTHX
PEAMETOB U MPHU MPAKTUIECKOM HCMoJb30BaHuU. K 6 Kjaccy oTHeCEH BTOpoOM
ATal B U3y4YCHUU



npoOeit, Tae TMPOMCXOAWT COBEPUICHCTBOBAHHWE HABBIKOB CpPaBHEHUS U
npeoOpa3oBaHusi ApoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aQJITOPUTMOB,
OTTAYMBAHWE TEXHUKH BBIUYHCICHUW, B TOM YHUCIE 3HAYECHUU BBIPAKECHUM,
coliepKaluX M OOBIKHOBEHHBIC, W JICCSITHYHBIC NPOOU, YCTAaHOBIICHWE CBS3CH
MEXIy HUMH, PACCMOTpEHHE NPHUEMOB pelieHus 3adad Ha JpoOu. B Hauvanme 6
KJIacca MPOUCXOAUT 3HAKOMCTBO C MTOHATHEM IPOIICHTA.

OCOOEHHOCTBIO U3YYEHHUSI TIOJIOKUTEIBHBIX W  OTPHUIATEIbHBIX YHCEN
SIBJISIETCSA TO, YTO OHU TaK)K€ MOTYT pacCMaTpuBaThCA B HECKOJIbKO 3TanoB. B 6
KJlacce B Hauaje uzydeHus TeMbl «IlooKuTenbHbIE WU OTPULATEIbHBIE YHUCIIa»
BbiAeNsieTcss mnoarema «llenble uWcnma», B paMKax KOTOpPOMl 3HAKOMCTBO C
OTpULIATEILHBIMU ~ YHUCJIaMHM U JEHUCTBUSIMU € TOJIOKUTEIBHBIMU U
OTPULIATEILHBIMU YUCIAMU MPOUCXOAUT HA OCHOBE COJAEPKATEIHHOTO IMOJXOJA.
DTO MO3BOJIIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUYAIOIIUXCSl MTPAKTHUYECKU
CO BCEMU OCHOBHBIMM MOHATHSMU TEMBI, B TOM YUCJIE U C IPABUJIaMHU 3HAKOB MPH
BBITIOJTHEHUU apu(pMeTHUUECKUX JedcTBUi. M3ydeHuwe palMoHaIbHBIX 4YHCENT Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOAOJIKEHO B Kypce anredpsl 7 Kiacca.

[Ipn oOy4yeHHM pEIICHHI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HMCHOJb3YHOTCS
apudmeTndeckue mpuémel pemeHus. [Ipu oTpaboTKe BEHIYUCIUTEIFHBIX HABBIKOB B
5—6 Kjaccax paccMaTpPUBAIOTCA TEKCTOBBIE 33J]a4M CJIEAYIOIINX BUIOB: 3aJa4u Ha
JIBUKEHUE, HA YacTH, Ha TOKYNKH, Ha paboTy W MPOU3BOAMUTEIHLHOCTH, Ha
MPOIIEHTHI, HA OTHOIIEHUA U Mpornopiuu. O0ydaronecs 3HaKOMATCS ¢ MpUuéMaMu
pemieHuss 3amad  1mepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh ¢
uH(dopMaIuen, mpeacTaBIeHHON B (hopMe TaOJIHI] WK JUATPAMM.

B mporpamme yueOHOro kypca «MaremaTuka»  MpeILyCMOTPEHO
dhopMupoBaHUE MPOIEIECBTUUYECKUX alNTreOpandecKkux MpeicTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJIa B 3aBUCHUMOCTH OT MATEMaTHYECKOTO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. DyKBEHHass CHMMBOJMKA IIMPOKO HCIIOJIB3YETCS MPEKIE
BCEro IS 3alMCH OOIIMX YTBEPKACHUM W MpeIoKEeHUH, (GopMyIl, B YACTHOCTH
JUTS] BBIYMCIICHUSI TEOMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS YUCIa.

B mporpamme yueOHOro Kypca «Marematwka» MpeicTaBieHa HArIsaHAs
reOMETpHUS, HaIlpaBJICHHAS Ha pa3BUTHE o0Opa3HoTo MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, U300pa3UTENbHBIX YMEHUNH. DTO Ba)KHBIN 3Tan
B M3YYEHUU T€OMETPUM, KOTOPHIA OCYIIECTBISECTCS Ha HATJISIHO-TPAKTUYECKOM
YPOBHE, OMHUPAETCS Ha HATJIAIHO-O0pa3HOE MBINUICHHE OOydaromuxcs. bombmas
pOJIb  OTBOOUTCA NPAKTHUYECKON  JIEATENIbHOCTH, ONBITY, 3KCIIEPUMEHTY,
MojenupoBaHuto. OOydaroniyecs: 3HaKOMSTCA C T€OMETPUYECKUMH (UrypaMmu Ha
IJIOCKOCTA M B MPOCTPAHCTBE, C UX MPOCTEHITUMU KOH(PUTYypalUsMu, ydaTcs
M300pakaTh WX HA HEIMHOBAHHOW W KJIETYaTOW Oymare, paccCMaTpUBalOT WX
MpOCTEUIINE CBOMCTBA. B mpouecce mM3ydeHUs HArVISAHOM T€OMETPUM 3HAHMS,



NOJy4YyeHHble OOy4YaloIMMUCS Ha YPOBHE HA4yaJlbHOTO O00IIero oOpa3oBaHus,
CUCTEMATU3HUPYIOTCS U PACIIUPSIFOTCS.

CornacHo yueOHOMY MaHy B 5—6 Kiaccax M3y4yaeTcsi MHTEIPHUPOBAHHBIN
npeamer «MareMatrka», KOTOpPbIM BKIIOYAET apu(METHYECKUl maTepuan u
HarJAIHYI0 T€OMETPHUIO, a TaKKe NPOINEAEBTUYECKUE CBEIACHUS M3 alreOpsl,
AJIEMEHTHI JIOTUKHU M Ha4aJla ONHUCATEIIbHON CTATUCTUKH.

Ha wn3yuenue yuebHOro kypca «Maremaruka» orBojautcsi 340 yacoB: B 5
kiacce — 170 gacoB (5 dacoB B Heneno), B 6 kimacce — 170 gacoB (5 dacoB B
HEJIETTIO).



COILEPXAHUE OBYYEHUA
S KIIACC

HarypaJjbHble 4ncia v HyJIb

HatypanbHoe uucno. Psg watypanbnbix umcen. Ywcmo 0. M3o6paxkenue
HaTypaJbHBIX YMCENl TOUKAMU Ha KOOPJMHATHOU (YUCIOBOI) IPSIMOIA.

[To3uimonHass cucrteMa cuuclieHus. Pumckass HyMmepauuss Kak MpUMep
HEIMO3UIIMOHHON CUCTEMBI CUUCIIEHUS. JlecATUUHAs CUCTEMA CUUCIICHUS.

CpaBHEHME HATYpAJIbHBIX YHCEJI, CPABHEHHUE HATYPAJIbHBIX YHUCEN C HYJEM.
Crioco6s1 cpaBHeHUs1. OKpyTIeHUE HATYypPaTbHBIX YHCET.

CnoxeHue HaTypaJIbHBbIX YKCEN, CBOMCTBO HYJS MPU CI0KEHUU. Beruntanue
KakK JIeMCTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATypalibHBIX YUCEN, CBOMCTBA
HYJsI W €IWHMIBI TpU yMHOXeHuHW. JleleHue Kak JeilcTBue, oOpaTHOE
YMHOXKEHUIO. KOMIIOHEHTHI JEUCTBUI, CBA3b MEXAY HUMU. [IpoBepka pesynbrara
apudmeTndeckoro aeicTBusa. I[lepeMecTuTeIbHOE ¥ COYETATEIHHOE CBOWCTBA
(3aKOHBI) CJIOKEHUST M YMHOXXEHHUS, PACIPEJCIUTEIHHOE CBOWCTBO (3aKOH)
YMHOXKCHHSI.

Hcnonb3oBanue OykB 7151 0003HaY€HUsI HEU3BECTHOTO KOMIIOHEHTA U 3aliCH
CBOMCTB apuU(hMETUUECKUX JACHCTBUI.

Jenutenun W KpaTHbIE YHMCIA, pa3loKeHHe Ha MHoxuTenu. I[lpocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHp ¢ HaTypaJbHBIM TMOKAa3aTeNeM. 3aluCh 4YUCIa B BHIE CYMMBI
Pa3psAIHBIX CIaracMbIX.

UucnoBoe BplpakeHHE. BplUuciIeHHE 3HAYEHUWWA YHCIIOBBIX BBIPAKEHUM,
NOpSIIOK  BBINOJIHEHUS  AedcTBHil.  Mcnonb3oBaHWe  NOpH  BBIYHUCICHHSX
MEPEMECTUTENIBHOTO W COYETATEJbHOIO CBOMCTB (3aKOHOB) CIIOKEHHUS H
YMHOXKEHUS, pACHPEAECTUTEITBHOTO CBOMCTBA YMHOXKEHHS.

Apoou

[IpencraBinenne o [ApoOM Kak CcrocoOe 3amuch 4YacTH  BEJIUYHHBI.
OO6bikHOBEHHBIE IpoOu. [IpaBunbHbIE U HenlpaBUiIbHbIE 1poOu. CMmerianHas 1po0Ob,
MpEJCTaBICHUE CMEIIAaHHOW JAPOOM B BHJE HEMPABWIHHOW ApOOU U BbIJEICHUE
I1EJI0M YacTH YHClia U3 HEMpaBWIbHOU MpoOu. M3o0pakenue npodei ToukaMu Ha
yucioBor mpsamoii. OcHoBHOe cBoWcTBO Apobu. CokpaieHue ApoOei.
[IpuBenenue aApodbu k HOBOoMY 3HamMeHaTen0. CpaBHEHUE APOOEil.

CrnoxxeHue W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeJieHue apo0el, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yactu 1eiaoro U Lejaoro o ero YacTu.

Jecsatuynas 3amuchk apoOei. I[lpeacraBnenune aecaTUYHOW apoOW B BHJE
OObIKHOBEHHOH. M300pakeHne AECATUYHBIX Jpo0Oel TOYKaMU Ha YHUCIOBOU
npsimoii. CpaBHEHHE I€CATUYHBIX IpOOEH.



Apudmernueckre ACUCTBUS C JACCATHUYHBIMU JipoOsamu. OkpyrieHue
JECATUYHBIX IPOOEH.

Pemienue TekcToBbIX 32124

Pemenune TekcTOBBIX 3amady  apuMeTHyeckuMm  crnocoboM. Pemienue
Joruueckux 3aaad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonb3oBanue mpu pelieHuu 3a1a4 TaOIUI] U CXEM.

Pewienne 3amad, coaepiKallluX 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYMHBIL:
CKOpPOCTb, BpEMsl, pACCTOSHUE, L€HA, KOJHWYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpPEHMs: MacChl, 00BbEMa, IICHBI, PACCTOSHUSA, BpPEMEHH, CKOpocTH. CBs3b
MEXKy €AMHULIAMH U3MEPEHHUS KaK/I0M BEITMYUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha JIPOOH.

[IpencraBienne NaHHBIX B BUIE TaOIHII, CTOIOYATHIX JUArpamm.

Harnsignas reomerpus

Harnsignele mpeactaBieHuss o (QuUrypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMAaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamoi,
OCTpPBIW, TYIION U PA3BEPHYTHIN YTJIbL.

JnuHa oTpe3ka, METpUUYECKUE €IUHULIBI JUIMHBL. [[1uHa 1omMaHO#, nepuMeTp
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHHE YIJIOB C HOMOILBIO TPAHCIIOPTUPA.

Harnsignele mpencraBieHuss o (QuUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o06paxkenne ¢uryp, B ToM uucie Ha kierdatod Oymare. Iloctpoenue
KOH(Urypanuii U3 4yacte npsiMOi, OKPYKHOCTH Ha HEJTMHOBAHHON U KJIETYaTON
Oymare. Micnonp30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHHUKA, KBAApaTa.

[Inomans NOPSIMOYTrOJIbHMKA W  MHOTOYTOJIBHUKOB, COCTAaBJIECHHBIX U3
NpsIMOYTOJIbHUKOB, B TOM 4Hclie (QUryp, u3o0paxEHHbIX Ha KJIET4aToll Oymare.
EnvHuie! usmepenus miomanu.

Harnsigaeie npeacTaBieHusi 0 IPOCTPAHCTBEHHBIX (PUTypax: IPsIMOYTOJIbHBIN
napauenenunen, — Kyo,  MHororpaHHuku.  M3o0paxkeHue — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. CosznaHue Mojeneit
MHOT'OTPaHHUKOB (K3 OyMaru, MpoOBOJIOKH, TUIACTHJIMHA U APYTUX MaTEPUATIOB).

O0BEM TPSAMOYTOJBHOIO TMapajuiesenunena, kyoa. EnuHuibl uzmepeHus

00BEMa.
6 KJIACC

HartypaabHble yuciaa

ApudmeTrnueckue IEHUCTBUS C MHOIO3HAUHBIMM HaTypaJbHBIMHM YHCIAMHU.
YucnoBble  BBIp@XKEHUS, MOPSAOK  JIEWCTBHM,  HCIOIb30BaHHE  CKOOOK.
Hcnonp30BaHne NpU  BBIYUCIEHUAX MEPEMECTUTEIBHOIO MW COYETATEIBHOIO
CBOMCTB CJIOKECHUS U YMHOXKEHHS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOXKCHUS.
OxpyrieHue HaTypajabHbIX YUCEIL.



Jlenutenu u KpaTHbIE YKCIa, HAMOOIBIINNA OOLIUI 1eIUTENh U HaUMEHbLIIEe
oOuree KkpaTHoe. JlenuMocTh CyMMBI U pou3BeieHus. [lenenre ¢ ocTaTKoM.

Apodu

OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpaIlleHHE JIpOoOeil.
CpaBHeHHE U ynopsaounBaHue qpoOeil. Pemenue 3a1a4 Ha HAXOKAEHUE YaCTH OT
[eJIOTO U IeJIOrT0 Mo ero 4vactu. [I[poOHoe uuciao Kak pe3yibTaT JAesICHUs.
[IpencraBnenue gecATUUHON TpoOU B BUAE OOBIKHOBEHHOU JIPOOU U BO3MOKHOCTh
IIPEICTABIICHNUS] OOBIKHOBEHHOU JpOOHU B BUAE AECATUYHON. JlecsaTuuHble ApodH 1
MeTpUYecKas cuctemMa Mep. ApupMeTudeckre JeHCTBUS U YUCIIOBbIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JECSITUYHBIMU JPOOSIMHU.

OtHoulenue. JleneHue B JaHHOM OTHOLIEHUMH. Maciirad, nponopuus.
IIpumeHeHne IponopLUyil IpY PELLICHUH 3a/1a4.

[TonsiTue npoueHTa. BeiunciaeHne npoueHTa OT BEIUYHHBI U BEJIMYUHBI IO €€
NpOLEHTY. BbIpakeHue NMpoUEHTOB JECATUYHBIMU ApoOsmu. Pemenue 3agau Ha
IIPOLEHTHI. BrIpakeHne OTHOLIEHUS BEJIUYMH B IIPOLECHTAX.

IHoso:xknTENbHBIE H OTPUIATEIbHbIE YHCIA

[TonoxuTenbHble U OTpULATENbHbIE yncia. Llensle uncna. Monyns uwmcia,
reoMeTpuyeckas HHTeprpeTauus Moayis uucia. HM3o0paxeHue uyucen Ha
KoOpAUHATHOM  mpsmoi.  YuciaoBble  mpomexyTku. CpaBHEHHE  YHCEN.
Apudmernueckre AEMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIAMH.

[IpssMmoyroJsibHasi cucTemMa KOOpAUHAT Ha IUIOCKOCTU. KOOpIMHATBI TOYKH Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoeHue Touek U GUryp Ha KOOpJAUHATHOM
IUIOCKOCTH.

BykBeHHBIe BbIpaKeHUA

[Ipumenenue OyKB Ui 3alUCM  MATEMaTHYECKUX  BBIPAKEHUU U
npemoxxennii. CBolicTBa apu@mMeTHuecKux AeCTBUN. ByKBEHHbIE BBIPAKEHUS U
YUCJIOBBIE IOJCTAHOBKH. DyKBEHHBIE pPAaBEHCTBA, HAXOXKIACHUE HEU3BECTHOTO
komrnoHeHTa. dopmynsl, ¢GopMynbl HepuMeTpa M IUIOWAAM NPSMOYIOJbHUKA,
KBajJpaTa, 00bEMa mapasenenumneaa u Kyoa.

Pemenue TekcToBBIX 32124

Pemenne TekcTOBBIX 3agady  apuMeTHYecKHMM crocoboM. Pemienue
JOrMYecKuXx 3ajad. Pemenne 3anay nepeOopoM BCeX BOZMOMXKHBIX BApUAHTOB.

Pemenue 3amad, copepKaliux 3aBHCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHUe, 1IEHa, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOAMUTENILHOCTh, BpeMsi, O0BEM padOThl. EOWMHUIBI M3MEpEHUs: MaccChl,
CTOMMOCTH, PAacCTOSIHMS, BPEMEHH, CKOpOCTH. CBs3b MEXIy €AUHHUIAMU
U3MEPEHUs KaKJ10i BEJIMYNHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHHEM, MPONOPLUHUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.



Onenka W TPUKUIKA, OKpyIJieHHe pesynbTata. CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 334 U.

[IpencraBienne JaHHBIX C MOMOIIbIO Tabmui U guarpamm. Cronbuateie
JUarpamMMbl: YTEHUE U TOCTPOCHUE. UTEHNE KPYTOBBIX THATPAMM.

Harnsianas reomerpus

Harnsinaele npencraBieHuss o (urypax Ha IUJIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOE pacnosioKeHue IBYX IHpPSAMBIX Ha IUIOCKOCTH, IapaulesIbHBIE
IpsIMBbIE, TEPICHAUKYJSIPHBIE NpsiMble. M3mepeHue paccTOsHHN: MEXIy ABYyMs
TOYKAaMH, OT TOYKH 10 IPSIMOM, JJIMHA MaplIpyTa Ha KBaJpPaTHOM CETKE.

N3mepeHrne W MOCTPOEHHE YIJIOB C IMOMOUIBIO TpaHcmopTupa. Bumsl
TPEYTOJIBHUKOB: OCTPOYTOJIBHBIN, MIPSMOYTOJIBHBIN, TYyIOYTOJIbHBIMN,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTroNbHUK, KBaJApaT: UCIOJIb30BAaHNUE CBOMCTB CTOPOH,
yIaoB, auaroHanei. M3oOpaxeHue reoMeTpuueckux (Uryp Ha HEJIMHOBAHHOM
Oymare ¢ WCIOJNb30BAHUEM LMPKYJS, JMHEHKH, YIrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp MHoroyrospHuka. IloHsTue mnomaan GUIypbl, €IUHULBI
u3Mepenus miomanu. [pubmmkénnoe naMepenue miomand Guryp, B ToM 4ucie
Ha KBagpaTHOU ceTke. [IpubmkEHHOE U3MepEeHHe JIMHBI OKPY>KHOCTH, TUTOIIAIN
Kpyra.

CumMmMeTpus: LIeHTpaibHasi, OCEeBasi U 3epKajbHas CHMMETPHUHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsaueie IIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienienunen, ky0, mpusma, HUpaMuia, KOHYC, UWJIMHIAp, Imap u cdepa.
N3o6paxenue npocTpaHCTBEHHBIX (uryp. [Iprumepsl pa3BEPTOK MHOTOIpaHHUKOB,
IMHIpa U koHyca. Co3aHue Mojenel MpoCcTpaHCTBEHHbIX Guryp (u3 Oymary,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonarune oO0BEMa, enMHUIBI H3MEepeHus 00béma. OO0BEM MNPSAMOYTOJBHOTO
napajienenurneaa, Kyoa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca
«MaremaTnka» xapakTepu3yrTCs:

1) narproTnyeckoe BOCIMTAHHE:

[POSIBJICHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHHUeE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3aliu ero
MpaB, TMPEJICTABJICHUEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOIEAYp T'PakKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMI)KCHUM HayKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a4ad
MaTeMaTU4YE€CKOW HAIPaBICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEHM JKU3HU MJisl yCHEIHOM NpodeccrHoHaIbHOM
JESATENIbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHUBUIyATbHOU TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlayu, PEHICHUMN, pacCyX IACHUN, YMEHHUIO BHUJCTh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

OpPUEHTAlIMEX B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAHMEM MAaTEMaTUYECKOW HaykKu Kak cdepbl 4Yel0BEeYECKOH
NEATENIBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl Pa3BUTHUS LUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MATEMAaTHYECKOW KYJbTYPOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEMIIMMHM HABBIKAMHU HCCIEAOBATEIbCKOU
NEeSATEIIbHOCTH,



6) ¢usmueckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATONOJIYy YU

FOTOBHOCTBIO TMPUMEHATh MATEeMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0POBbS, BEJCHUS  3J0pPOBOrO0  00pa3a  KU3HU  (3I0pOBOE  MHTaHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢u3ndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HaBbIKa pPeQICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JI0rH4ecKoe BOCIUTAHHE:

OpHEHTallMEN Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM IS pEeIIeHUs 3aaad
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIEH CpeJbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM JIsi OKPYXKAIOLIEH Cpeibl, OCO3HAHHEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanTanus K M3MEHAWIIUMCH YCJOBUSM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSX HEOIPEIACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOH JCATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETECHIIUU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dhopMyIMpOBaTh WJEH, TIOHITHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMiO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIe pelIeHUus] U JeHUCTBUS, (POPMYJIHUPOBATH W OICHUBATH PUCKU U
MOCHEACTBUSA, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble IlEﬁCTBHSI

Ba3oBble Jjoruueckue 1elicTBUA:

e BBIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUN MEXIy MOHATUAMHU, (OPMYIUPOBATH
ONpEAENCHUs]  TOHSATHI, yCTaHAaBIMBaTh  CYLIECTBEHHBI  IpPHU3HAK
Kjaccu(ukanuu, OCHOBaHUA i OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (POPMYJIHPOBATH U  NPeoOpPa3OBBIBATH  CYXKJCHUSA:
YTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



BBISIBIIITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3M WU
npotuBopeurss B (akTax, HAHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX,
IpeuIaratb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEUN;
JIENaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

pa30upaTh OKa3aTelbCTBAa MaTEeMAaTUYECKUX YTBEPXKIACHUHN (NIpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSATEIBHO HECIOXKHbIE J0Ka3aTelbCTBA
MaTeMaTUyecKux (HaKTOB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOCO0 pemleHuss y4eOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIICHUs, BBIOMpaTh Haubojee MOAXOMAIIMM C y4€ToM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BATC/IBCKUC I[eﬁCTBHHI

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEILCKUNA HMHCTPYMEHT IMO3HAHUS,
dbopMyupoBaTh BOIPOCHl, (UKCUPYIOLIUME MPOTUBOpeUne, mpodiemy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOe, (opMHpOBaThH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE M0 YCTAHOBICHUIO OCOOCHHOCTEMN
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOATETHLHO (POopMYyIHpPOBaTH 00OOIIEHUS M BBIBOJBI MO pe3yibTaTam
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBaHUsA, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHU;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BbIIBUTATh
MPEJIMOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora c nundopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMAIIMH, aHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4K;

BBHIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BEIOWpATh (GOpMy TpeAcTaBiIeHUs WHPOPMANMK W WUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMu, JuarpaMMaMmH, WHOM Tpadukoil u wux
KOMOMHAIIUSIMU,

OIICHUBATh HAJEKHOCTh HH(POPMAIUU [0 KPUTEPUSIM, MPEIOKECHHBIM
YUHTEIIEM WUIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMmyHuKaTHBHbIE YHHBepPCAJbHbIE YueOHbIe AelicTBUS:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIIOBUAMU
H neisiMu O6H_[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO XOJy PEIICHHUs
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/1€ 00CYy>XJIeHUs 3a7aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
poO0JeMbl, peraeMoi 3a7aun, BbICKa3bIBaTh WJIEU, HALICJICHHbIE HA MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JPYTHX
YY4aCTHUKOB JAMajiora, OOHAapy>KMBaTh pa3jiMyue M CXOJCTBO IO3ULIUN, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTaBIATh  PE3ydbTaTbl  pPELICHUs 3a/1aui, HKCIIEPUMEHTA,
MCCIIEIOBAHMSI, TIPOCKTA, CAMOCTOSITENIbHO BHIONPATh (DOpPMAT BBHICTYTUICHUS
c y4€TOM 3aj1a4 Mpe3eHTALUU U OCOOCHHOCTEN ayAUTOPUH;

IOHMMAaTh U UCNOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U UHIUBUIYaJIbHON
paboThI PU PEIICHUH YYEOHbIX MaTEMaTHUECKUX 3a/1a4;

IIPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALNI0
COBMECTHON paboThl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh MPOLECC U Pe3yibTaT padOoThl, 0000IIAaTh MHEHUSI HECKOIBbKUX
JIIOACH;

y4acTBOBaTh B TIpynmoBbeIX (opmax padoTel (0OCyxaeHus, OoOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHUE), BBIIOJIHATH CBOK YacTh pabOThI
U KOOPIMHHMPOBAaTh CBOM JEWCTBHS C JPYTMMU WIEHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMIl MPOAYKT MO KPUTEPHSM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

C&MOOpI‘aHI/ICiaHI/IH:

CaMOCTOSITEJIbHO COCTABJISITH IUJIaH, JITOPUTM pelIeHHs 3aAaud (WM ero
94acTh), BBIOMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHUPOBATh
BAapUAHThI peUIEHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, MOIUOHAJIbHBIN HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCa U pe3yIbTaTa
peleHns MaTeEMaTUIECKOM 3a1auu;

IPEABUIETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTD IIPH PELLICHUM 3a1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH ITOCTABICHHOW LIEJIA U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHIKEHUS WIM HEJOCTHKEHMS LIEJH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K xoniy oOyuenus B S5 kjacce oOyYaroUIuiicsi MOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYMCICHUSA

[loHuMaTh W  TPaBWIBHO  YHNOTPEOJSITh  TEPMHUHBI, CBSI3aHHBIE  C
HATypaJbHBIMHU YUCIIAMHU, OOBIKHOBEHHBIMU U IECSITHYHBIMU APOOSIMHU.

CpaBHUBaTh U yHOPSJAOYMBATH HATypajbHbIE YKCIA, CpPaBHHBAaTh B
MPOCTEUIINX ClTy4yasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE APOOH.

CooTHOCUTHh  TOYKY HA  KOOPJAMHATHOW  (YMCIIOBOM)  WOpsIMOM ¢
COOTBETCTBYIOIIUM €l YMCIOM M H300pakaTh HaTypalibHbIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoinonuaTe  apudmeTnueckue ACUCTBUS C HATypaldbHBIMM YHUCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BhINonHATh NpOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYUCICHUI.

OKpyIJIsSITh HATypaJIbHBIE YKCIIA.

Pemienue TekcTroBbIX 32124

Pemiath TekcTOBBbIE 3ajauyu apuPMETHYECKMM CHOCOOOM M C MOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, copepxkamuye 3aBUCHUMOCTH, CBS3BIBAIOIIUME BEIUYUHBL:
CKOpPOCTb, BpPEMsI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3allUCH, CXEMbl, TaOMuIbl, OO0O3HAYECHMs MpHU
pPEILICHUH 33/1a4.

[Tonp30BaTbCs OCHOBHBIMU  €IMHUIIAMU U3MEPEHUS: IIEHBI, MAacCChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIPAXKaThb OJHU €IAWHUIbLI BEJIUYHHBI YEpe3
IpyTHE.

N3Bnekath, aHaNM3UpOBaTh, OIEHUBATh WH(OpPMAIMIO, TPEACTaBICHHYIO B
Tabnuie, Ha CTOJOYATOW JWarpaMMme, WHTEPIPETHPOBATH TPE/ICTABICHHBIC
JAHHBIE, UCIIOJIb30BATh TAHHBIC MPU PEUICHUHU 3a]a4.

Harasignas reomerpus

[Tonb30BaThCA TEOMETPUUECKUMU MTOHATUSAMU: TOYKA, MpAMast, OTPE3OK, JIyd,
yroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYXkAIOIIET0 MHpa, UMEHOIUX (opMy
M3YYEHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJIaMH: BEPILIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKaMHU: YTOJ, BEpIIMHA, CTOPOHA, JAHAroHaidb, C OKPY>KHOCTBIO:
paauyc, 1TMameTp, UECHTP.

N300paxkath W3y4deHHBIE TeOMETpuiecKne (GUTYphl HAa HEIMHOBAHHOW W
KJIETYaTON Oymare ¢ OMOIIBIO IIUPKYJIIS U JIMHEUKH.



HaxoauTe OIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHUEM C MOMOIIbIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBagpaTa sl UX
MIOCTPOCHMSI, BEBIYMCIICHUS TJIOIIAAN U IEPUMETPA.

Boruncnsate mepuMmerp W IUIOMIAAL KBajapaTa, NPsIMOYTOJbHUKA, (QUryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4aTou Oymare.

[Tonp30BaThCs OCHOBHBIMU METPHUUYECKUMH E€IUHUILIAMU HU3MEPEHUS JJIUHBI,
TJIOIIA/IA; BBIPAXKATH OJTHA €IUHUIIBI BEJIMUUHBI Yepe3 JIPyTHE.

Pacrio3naBate mapasuienemnuren, KyO, HUCHOJBb30BaTh TEPMUHOJOTHIO:
BeplIMHa, pedpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHHs MapasuieNenumnea,
KyOa.

Boruncnsate 00béM KyOa, mapajienenunena Mo 3aJaHHBIM H3MEPEHHSM,
M0JIb30BaThCS €AMHUIIAMU U3MEpEHUsl 00bEMA.

Pemlate HECHOXHBIE 3a7a4M HA W3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYyaIUSX.

K xoniy oOyuenus B 6 kjacce oOydYaronIuiicss MOJYYUT CIETYIONTUE
IPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSA3aHHbIC C PA3TUYHBIMU BHJIAMHU YHUCET U
crnocobaMu HMX 3amMUCH, MEPEXOIUTh (€CIM 3TO BO3MOXHO) OT OAHOM (OpPMBI
3aIlMCH YMCa K IPYyroi.

CpaBHUBaTh U yHOPSAIOUUBATH II€JIbIE YHUCIIA, OOBIKHOBEHHBIE U JECATUUHBIC
IpoOu, CpaBHUBATh YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrImioNtHSTh, cOoYeTas YCTHBIE W MHChbMEHHBIE MPUEMBI, apu(dMETHUECKHE
JICHCTBUS C HATYPAJbHBIMH U IIEJIBIMU YHCIIaMU, OOBIKHOBEHHBIMU U JAECATUYHBIMU
IpOOSIMU, TIOJIOKUTEIIbHBIMU U OTPUIIATEIBHBIMU YHCTIAMHU.

BeluncnsaTh 3HA4YEHUS! YUCIOBBIX BBIPAXXEHUM, BBIMOJHATh MNPUKUIKY U
OIICHKY pe3yJIbTaTa BBIUYMCICHUHN, BBHINIOJHATH TMPEOOPA30OBAHUS UYUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECCKUX JICHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSIMOM € COOTBETCTBYIOIIMM €U
YUCJIOM U H300pakaTh 4YMCJIa TOYKAMHU Ha KOOPJUHATHOM MPSMOU, HAXOJUTh
MOJIyJIb YHCIIA.

CoOTHOCUTH TOYKH B MPSIMOYTOJBLHOM CHUCTEME KOOPAUHAT C KOOpAUHATAMHU
3TOU TOYKH.

OkpyrasTh LENble Yuciaa U ACCATHYHbIE IPOOH, HAXOIUTh MPUOIMKEHUS
YHUCE.

YucsioBble 1 OyKBEHHbIE BHIPAKEHU S



[ToHumaTe U ynoTpedsiTh TEPMUHBI, CBSI3aHHBIE C 3aMUCHIO CTETICHHU YHUCIIa,
HaxOJUTh KBaJpaT W KyO YMCIIa, BBIYUCIIATH 3HAYCHHUS YKCIIOBBIX BBIPAKCHUH,
COAEpKAIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMH JEIIUMOCTH, PACKIIAIbIBATh HATypaJbHbIC YUCIIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThCs MacITaAOOM, COCTABIATH MPOMOPIIMHA U OTHOLICHHUSL.

Hcnonb3oBaTh OYKBBI I 0003HAYEHUST YUCET MPHU 3aMUCH MaTeMaTUYECKUX
BBIPAKEHUM, COCTABJISITh OYKBEHHBIE BhIpaKeHUs U (HOPMYJIbl, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPDOKCHHH, OCYIIECTBIISAA HEOOXOAMMBIC IOACTAHOBKH U
peoOpa3oBaHus.

HaxoauTe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Pemrenue TekcTroBbIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3aJaud apU(DMETHUECCKHUM CIIOCOOOM.

Pemlatb 3amaun, CBA3aHHBIE C OTHOIIEHUEM, MPONOPIHUOHATBLHOCTHIO

BEJINYMH,

MPOIIEHTAMHU, PelIaTh TP OCHOBHBIE 3a/1a4d HA JPOOU U MPOIICHTHI.

Pemate 3amaum, coaepxaiine 3aBUCHUMOCTH, CBS3BIBAIOIINAE BEIWYUHDI:
CKOpOCTb, BpeMS, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOJAUTEILHOCTh, BpeMsi, O00BEM paboThl, HUCHONB3Yys apUPMETHUECKUE
NEUCTBUS,  OLEHKY, MPUKUAKY, IOJIb30BATbCS  EOUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBiisiTh OYKBEHHBIE BBIPAKEHUS IO YCIOBUIO 33/1a4H.

M3Bnekats wHGOpPMAIUIO, MNPEICTABICHHYIO B TaOJUIAaX, Ha JMHEHHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HMHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCITOJIB30BATh TAHHBIE MIPU PEIICHUU 3aa4.

[IpencraBnsath HHGOPMAIIMIO C TIOMOIIBIO TAOHII, IMHEWHONW U CTOI0YATOM
IarpaMm.

Harasignas reomerpus

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXkKAIOIIETO MHpa, HUMEuX (Gopmy
U3YUYEHHBIX TE€OMETPUYECKUX TUIOCKUX W MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI
PaBHBIX U CUMMETPHUYHBIX (QUTYD.

N3o0paxxatb ¢ TMOMONIBIO  LUPKYJs, JIMHEWKH, TPaHCIOPTHUpA Ha
HEJIMHOBAaHHOM W KJIETYaTOM Oymare W3ydYeHHbBIE IUJIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHPUTYpAITMH, CAMMETPUYHBIE (DUTYPHI.

[lonp30BaThCs  TEOMETPUUYECKUMHU  TOHSATUSMH:  PaBEHCTBO  (uryp,
CUMMETpHS, HCIOJb30BaTh TEPMHUHOJOTHIO, CBA3aHHYK) C CHMMETPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH.

HaxoauTe BeNWYMHBI YIJIOB HM3MEPEHHEM C TMOMOIIBI TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33IAHHON BEJIMYMHBI, ITOJIB30BATHCS MPU PEIICHUHU 3a]1a4 IpayCHOM
MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIIOU
YIJIBL.



Bbruucnare UIMHY JIOMaHOW, MEpPUMETP MHOTOYTOJbHHKA, II0JIb30BaThCS
eIMHULIAMH W3MEPCHUs IUHBI, BBIpAXKaTh OJHU CIUHHIIBI M3MEPEHUsS IITUHBI
yepes Jpyrue.

HaxoaunTtp, ucmonb3ys 4epTExXHbIE MHCTPYMEHTHI, PACCTOSTHUS: MEXTY ABYMS
TOYKAaMHM, OT TOUKH JI0 MIPSMOM, JJIMHY ITyTH Ha KBaJIPaTHOM CETKE.

Bbruucnare  mwiomanbs  GuUryp, COCTaBICHHBIX U3 HNPSAMOYTOJBHUKOB,
UCTIONB30BaTh pa3OreHne Ha MPSMOYTOJIBHUKH, Ha paBHBIC (DUTYPHI, JOCTPAUBAHHE
70 TIPSIMOYTOJIBHUKA, TTOJIH30BATHCSI OCHOBHBIMU €AMHUIIAMU W3MEPEHUS TUIOIIATH,
BBIpaXXaTh OJHU €IUHUIIBI U3MEPEHHUS IIOLAAN Yepe3 IpyTrHe.

Pacno3naBaTh Ha MOZeNnax U M300paXKEHUAX MUPAMHUIY, KOHYC, LHIUHJP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToil Oymare npsiMOyToJIbHBIN MapauleIenure].

Brerancnsate 006EM NpSMOYTOIBHOTO MapajjieNienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HeclOXKHBIE 3a/la4d HA HAXO0XKJEHHE I'€OMETPUYECKUX BEIUYMH B
MPAKTHYECKUX CUTYaIHsX.



TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne n/m P Kontpoabusie | IIpakruueckue (upp )
NMPorpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
| Harypanbnsle uncia. JleicTBus ¢ 43 1 bubnuorexa [HOK
HaTypaJIbHBIMU YHCIaMHU https://m.edsoo.ru/7f4131ce
) Harnsaanas reomerpus. Jluauu Ha 12 ) bu6nuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
3 48 1
OOBIKHOBCHHbIE APOOH https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpusi. MHOroyroiabHUKU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 38 1
JlecaTurrie Apodu https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpus. Tena u purypsi B 9 1 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
Bbu6moreka [JOK
I1 1 2
! OBTOpeHHe ¥ 0000meHHe 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 5 4
[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

Kouan4yecTBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM nupposbie
Ne i/ P Konrpoabnbie | IIpakrnyeckue (mucpp )
NPOrpamMMBblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [JOK
1 H 1
ATYPAIBHPIC HHCTA 30 https://m.edsoo.ru/7f414736
) Harnsnnas reometpus. [IpsiMbie Ha 7 bubnnorexa [HOK
IUIOCKOCTHA https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
3 0 32 1 1
Jpodu https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsannas reomerpus. Cummerpus 6 1 hitps://m.cdsoo.rw/ 7414736
b K
5 Bripaxkenus ¢ OykBamu 6 uomiorexa LO
https://m.edsoo.ru/7f414736
6 Harnsannas reomerpust. urypsl Ha 14 1 1 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 ITonoxuTenbHbIE U OTPULIATEIBHBIE YACIIA 40 1 bubamorexa HOK
https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
8 I1 6 1
PCACTABIICHIE JAHHBIX https://m.edsoo.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 bubnuotexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, 0600IIeHNE, 20 ) bu6mmoreka [IOK
CHCTEMaTH3aLus https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 6 5
[TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE IIVTAHUPOBAHHUE

5 KUIACC
KosmyecTBO 4acos DJIeKTPOHHBbIE
Ne Mara nupposbIe
Tema ypoka Koutpoabnbie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoTbI padoThbI
pecypchl
JecsaTuyHas cucteMa CUMCIICHHUS.
Psn HaTypanbHBIX yncen
1 K AUHATYP 3 1 bubnmnorexa [JOK
OPPEeKMUPOBKA 3HAHULL NO
PP P https://m.edsoo.ru/f2a0ccOc
pesynomamam BIIP « Pewienue
NPAKMUYecKux 3a0a4»
Jlecsatuynas cucteMa CUMCIICHHUS.
Psn vaTypanbHBIX yncen
2 Koppexmuposka 3nanuti no 1
pesynomamam BIIP « Peuienue
NPAKmMuYeckux 3a0auy
Harypanbsnsiit psa. Yucio 0
3 Koppexmuposxa snanuii no 1 bubmuoreka I{OK
pezynomamam BIIP «Peuenue https://m.edsoo.ru/f2a0cafe
NPAKMUYECKUX 3A0at»
Hatypanbssiii paa. Yucio 0
4 Koppexmuposka 3nanuti no 1
pesynomamam BIIP «Paboma ¢
COUHUYAMU UBMEPEHUSLY
5 HatypanbHble uncia Ha | bubnuoreka LIOK
KOOPJHMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e0fc



https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cc0c

Koppexmuposka 3nanuii no
pezynomamam BIIP «Paboma c
eOUHUYaMU USMEPEHU»

HarypanbHble ynciia Ha
KOOPJIMHATHOM IIPSIMOM

but6mmoreka [JOK

6 %
Koppexmupoka suanuit no https://m.edsoo.ru/f2a0e2a0
pesynomamam BIIP «Paboma c
COUHUYAMU UBMEPEHUSY
HarypanbHble uncia Ha
, 200p,HI/IHaTHOI/I Hp}IMOVI/I Bu6muorexa LJOK
OPPEKUPOGKA SHauiL no https://m.edsoo.ru/f2a0e426
pesynomamam BIIP «Jlocuueckoe
MbluLIeHue»
CpaBHeHue, OKpYyTJIEHHE
. 2aTypaJH>HLIX qucell i BuGmmorexa IJOK
OPPEKTRUPOGKA SHaru 1o https://m.edsoo.ru/f2a0ce32
pesynomamam BIIP «J/loczuueckoe
MblULIeHUe»
9 CpaBHeHHE, OKpYTJIEHHUE bubmmoreka [JOK
HATyPaJIbHBIX YUCEII https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKpYTJIEHHE bubnmnorexa [JOK
HATypaJIbHBIX YUCEII https://m.edsoo.ru/f2a0d300
1 CpaBHeHHE, OKpYTJIEHHE bubnuoreka [{OK
HAaTypPaJIbHBIX YUCEIL https://m.edsoo.ru/f2a0d440
b CpaBHeHHE, OKpYTJICHHE
HaTypaJIbHbBIX YUCET
13 Apudmernueckue 1eHCTBUS C bubnuoreka LIOK

HaTypaJIbHBIMU YHCJIaMU

https://m.edsoo.ru/f2a0caca



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e2a0

14 Apudmernueckue 1eHCTBUS C bubnuoreka LIOK
HATypaJIbHBIMU YHUCJIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue 1eHCTBUS € bubmmoreka [IOK
HATypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue 1eHCTBUS C bubnuoreka LIOK
HaTypaJIbHBIMHU YUCIAMU https://m.edsoo.ru/f2a0fd8a
Apudmerrueckue A1eUCTBUS C bu6muoreka [IOK
17 HaTypaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2al015¢
18 Apudmernueckue A1eUCTBUS C bubmmorexa [JOK
HAaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2al0c3a
19 Apudmernueckue 1eHCTBUS C bubnuoreka LIOK
HaTypaJIbHBIMU YHUCJIAMU https://m.edsoo.ru/f2a10da2
CaolicTBa HyJIS IPU CIOKEHUU U
20 YMHOKE€HHH, CBOMCTBA €IMHUIIbI bubmorexa [OK
https://m.edsoo.ru/f2al04ec
P YMHOKEHHUH
CBolicTBa HYJISl IPU CIOKEHUU U
21 YMHOKE€HUH, CBOMCTBA €MHHUILIBI
IIPU YMHOKEHUU
IlepemecturenbHoOE U
” COYeTaTEILHOE CBOMCTBA CIOKCHUS bubmuoreka [{IOK
U YMHOXKEHUS, pACIIPEICIIUTEIBHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHO)KEHUS
IlepemecturenbHoOE U
” COYETATENIbHOE CBOMCTBA CIOKEHUS
Y YMHOKEHHS, pacpeesIuTEIbHOE
CBOMCTBO YMHOXEHUS
24 IlepemecTurenpHOE U

COUYeTaTeIbHOE CBOMCTBA CIIOKECHUS



https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f5ba

1 YMHOKEHHUS, pacIpeIeuTeNbHOe
CBOMCTBO YMHOXEHUS

I[eJ'II/ITeJ'II/I H KpaTHBIC YHCJIA,

25 pa3oKeHHUE YnCia HA MHOKHUTEIN
2% Jenurenu u kpaTHbIE YKCTA, bubnuoreka LIOK
pa3I0KEHHUE YUCIIa Ha MHOKUTEIU https://m.edsoo.ru/f2al 16b2
7 Jlenutenu 1 KpaTHBIE YHCTIa,
pa3lioKEeHUE YKCciia Ha MHOXKHUTEIH
bubnuorexa [{OK
28 Jlenenme ¢ ocTarkom https://m.edso;.lru/fZal 116¢
bubnuoreka [{IOK
29 Jlenene ¢ octaTkoM https://m.edsool.lru/fZal 14fa
30 [IpocTeie U cocTaBHBIEC YUCTA bubmmorexa [OK
https://m.edsoo.ru/f2al11a90
31 [IpocTble U cocTaBHbIE YKMCa bubmorexa TIOK
https://m.edsoo.ru/f2al 1bb2
0 [Ipusnaku aenumocTu Ha 2, 5, 10, bu6mmoreka [JOK
3,9 https://m.edsoo.ru/f2al11806
3 [Ipusnaku genumoctu Ha 2, 5, 10, bub6nunoreka LIOK
3,9 https://m.edsoo.ru/f2al196e
34 YucioBble BBIPAKEHNUS; OPSAIOK bu6muoreka [IOK
NeNCcTBUN https://m.edsoo.ru/f2al 118
35 UwciioBbie BBIPAKEHUS;, OPSIOK bu6nunoreka LIOK
JeUCTBUH https://m.edsoo.ru/f2a12080
36 UucnoBble BhIpaKEHUS; TOPSIIOK bubmuorexa [{IOK

EeUCTBUN

https://m.edsoo.ru/f2al23fa



https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a116b2

Perienne TeKCTOBBIX 3aa4 Ha BCE

37 apudmeTnyeckue AeMcTBUs, Ha Bubmorexa LIOK
P ’ https://m.edsoo.ru/f2a0f894
JIBUKEHUE U TTOKYIIKH
Pelenne TekCTOBBIX 3aj1a4 HA BCE
. but6mmoreka [JOK
38 apudMeTUIECKHe IeUCTBHs, HA
https://m.edsoo.ru/f2a0f9fc
JBUKEHUE U TTOKYIKH
Permenne TeKCTOBBIX 3a71a4 HA BCE
39 apupMeTHUeCKue NeiCTBUs, HA Brbmiorexa LIOK
P ’ https://m.edsoo.ru/f2al21a2
JIBIDKEHUE U TTOKYITKH
Pemenne TeKCTOBBIX 3a7]a4 HA BCE
N bubmmoreka [{OK
40 apupMeTHUECKUe NeiCcTBUS, HA
https://m.edsoo.ru/f2a12558
JBUKEHHUE U TOKYTIKU
Pemenne TeKCTOBBIX 3a7ja4 HA BCE
41 apupMeTHUECKUe NeiCcTBUS, HA Bubmorexa LIOK
p ’ https://m.edsoo.ru/f2a12832
JBUKEHHUE U TTOKYTIKU
Pelenne TekCTOBBIX 3a]a4 HA BCE
42 apupMeTHYECKUe NeiCTBUS, HA Bubmorexa LIOK
p ’ https://m.edsoo.ru/f2a12990
JIBI>KEHUE U TTOKYTIKU
43 KonrponbHas pabora no reme bubmmoreka [IOK
"HatypanbHble uncia U HyJb" https://m.edsoo.ru/f2al2cba
44 Touka, npsiMasi, OTpPE30K, JTy. bu6muoreka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
W3mepenue UITHMHBI OTpe3Ka,
45 METPUYECKUE €IUHUIIBI U3MEPEHUS bubmmoreka LIOK
p p https://m.edsoo.ru/f2a0daee
JUTAHBI
H3mepenne JIUHBI OTPE3Ka,
P P bubmuorexa [IOK
46 METPUYECKUE €IUHUIIBI U3MEPEHUS

JUIAHBI

https://m.edsoo.ru/f2a0df3a



https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a0f894

bubnmnoreka LIOK

47 OKpy:KHOCTL 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpy’>KHOCTb U KPyT
[TpakTnueckas pabota o Teme
49 "I_I[)OCT OCHUE I;o aus brbmorexa LIOK
P v,,y P https://m.edsoo.ru/f2a0d7e2
OKpY>KHOCTEN
50 VYrou. [Ipsmoit, ocTpslii, Tynoi u bubnmnorexa [JOK
Pa3BEPHYTHIN yIJIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmMoi, OCTpBIA, TyIIOU U
Pa3BEPHYTHIN YIJIbI
but6mmoreka [JOK
>2 Msmepenne yrios https://m.edsoo.ru/f2a1319¢
but6mmoreka [IOK
>3 Msmepenue yrios https://m.edsoo.ru/f2al32fa
but6mmoreka [JOK
nu
>4 SMEPCHHE YIIIOB https://m.edsoo.ru/f2a13476
55 [TpakTuyeckas pabora o Teme bu6muoreka [IOK
"[TocTpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs. [TpaBuibHbIEC U bubmmorexa [JOK
HENpPaBWIbHBIE POOH https://m.edsoo.ru/f2a13764
HpoOs. [TpaBuiabHBIC U bu6mmoreka [OK
57
HeTpaBUWIbHBIE APOOH https://m.edsoo.ru/f2al3c8c
58 HpoOs. [TpaBuiabHBIC 1 bubmmorexa [JOK
HeTpaBUWIbHBIE APOOH https://m.edsoo.ru/f2a14146
59 Jpo06sb. [IpaBunbHbIE U bu6mmoreka [TOK
HEeNpaBUIbHBIE POOH https://m.edsoo.ru/f2a1532
60 HpoOs. [TpaBuiabHbIE U bubmmorexa [JOK

HCIIPABUJIBHLIC I[pO6I/I

https://m.edsoo.ru/f2a15582



https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a0d684

bubnmnoreka LIOK

1 .
6 OcHOBHOE CBOHCTBO 1podH https://m.edsoo.ru/f2al43e4
bubmuoreka [{OK
) .
6 OcrosHroe CBOHCTEO 1podn https://m.edsoo.ru/f2al451a
. bubmuorexa [JOK
63 OcnosHroe CBOHCTEO Apodu https://m.edsoo.ru/f2a1463c
bu6nmnoreka LIOK
4 .
6 Ocnosroe CBOHCTEO Apodn https://m.edsoo.ru/f2a1475¢
. bubnuoreka [{OK
65 Ocnosroe CBOHCTEO Apodn https://m.edsoo.ru/f2a14¢90
. bubnuorexa [IOK
66 OcroBHroe CBOHCTEO Apodn https://m.edsoo.ru/f2al4de4
67 OcHoOBHOE CBOMCTBO ApoOHU
but6mmoreka [JOK
8 C Oeid
6 PaBHEHHE ApodeH https://m.edsoo.ru/f2a14{74
. but6mmoreka [JOK
69 Cpaserme apodeit https://m.edsoo.ru/f2al51f4
70 CpaBHeHue npobeit
71 CpaBHenue apobeit
7 CrnoxxeHue 1 BbIYUTaHUE bubnuoreka [{OK
OOBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2al7cc4
7 CrnosxeHue 1 BBIYMTAHNE bu6muoreka [IOK
OOBIKHOBEHHBIX Apo0eit https://m.edsoo.ru/f2al7e54
74 CrnoxeHue 1 BhIYUTaHUE bu6mmoreka [IOK
OOBIKHOBEHHBIX JPOOCH https://m.edsoo.ru/f2a1802a
75 CrnoXeHne U BhIYMTaHHE bu6mmoreka IJOK

OOBIKHOBEHHBIX JAPOOECi

https://m.edsoo.ru/f2al81ce



https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a143e4

CoXeHHE U BRIYMTAHHE

but6mmoreka [JOK

76
OOBIKHOBEHHBIX JPOOCiH https://m.edsoo.ru/f2al835¢
77 Cio)XeHne U BEIYNTAHUE
OOBIKHOBEHHBIX JAPOOCiH
73 Ci10’keHUE U BBIYUTAHUE
OOBIKHOBEHHBIX JIpOOeit
79 Cio)KeHH€e U BEIYUTAHUE
OOBIKHOBEHHBIX JAPOOEi
but6mmoreka [JOK
80 CMemranHa 00
MEIIaHHas POk https://m.edsoo.ru/f2al1592¢
but6mmoreka [IOK
81 CMenranHa 00
MEIIaHHas POk https://m.edsoo.ru/f2al 5a5a
bubmuoreka [{OK
82 C o
Metatias Apook https://m.edsoo.ru/f2al 5b68
but6mmoreka [IOK
83 CwMetranHas apo0b
AP https://m.edsoo.ru/f2al5e2e
VYMHOKEHHUE U JETICHUE
. bubmuorexa [JOK
84 OOBIKHOBEHHBIX APOOEH;
https://m.edsoo.ru/f2al84e4
B3aMMHOOOpaTHBIE ApoOU
YMHOKEHUE U JeTICHUE
85 OOBIKHOBEHHBIX IpPOOEH; Enbmorexa IIOK
APODEH, hitps://m.edsoo.ru/f2al 8692
B3aMMHOOOpaTHbIEe ApoOH
VYMHOXKEHUE U AeIICHUE
. bubnuorexa [IOK
86 OOBIKHOBEHHBIX APOOECH;
https://m.edsoo.ru/f2al8a20
B3aMMHOOOpaTHBIE ApoOU
YMHOXKEHHUE U JIeJIcHUE
. bubnuorexa [IOK
87 OOBIKHOBEHHBIX JAPOOCH;

B3aUMHOOOpaTHBIE IPOOH

https://m.edsoo.ru/f2al18b56



https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a1835e

YMHOXKEHHUE U JeTICHUE

bubmuoreka [{OK

88 OOBIKHOBEHHBIX JIPOOCii;
b https://m.edsoo.ru/f2a19088
B3aMMHOOOpaTHBIE ApoOU
YMHOXEHUE U JEIIEHAE
. but6mmoreka [JOK
89 OOBIKHOBEHHBIX JIpo0eii;
https://m.edsoo.ru/f2a19560
B3aMMHOOOpaTHbIE APoOH
YMHOKEHUE U JeTIcHUE
90 OOBIKHOBEHHBIX JIPOOEIL; bubamorexa [HOK
AP ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHbIE ApoOHU
YMHOXEHUE U IeJIeHUE
. bubmmoreka [{OK
91 OOBIKHOBEHHBIX IPOOEii;
https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHBIE IpOOH
Pemenne TeKCTOBBIX 3a71a4,
92 copepxkamux apoou. OCHOBHEIE bubamorexa [IOK
JICpKaX 1p ) https://m.edsoo.ru/f2al81ce
3a1a4M Ha Apodu
Perienne TeKCTOBBIX 3a1ad,
93 copepxkamux apoou. OCHOBHEIE bubmmorexa [IOK
JICpaLilX 1p ) https://m.edsoo.ru/f2al1835¢
3a71auu Ha IpooU
Perienne TeKCTOBBIX 3a1ad,
94 coaepxkanux n1poou. OCHOBHBIE brbmorexa TTOK
) https://m.edsoo.ru/f2al8c5a
3a71auu Ha ApoOu
Pemenne TeKCTOBBIX 3a71a4,
95 coaepxamux apoou. OCHOBHEIE bubmmorexa [IOK
AICpKallkX 1p ) https://m.edsoo.ru/f2al8e76
3a/1auu Ha Apodu
Pemenne TeKCTOBBIX 3a71a4,
96 copepxamux apoou. OCHOBHEIE bubmorexa TIOK
p P ' https://m.edsoo.ru/f2al8f7a

3aJa4M Ha ApoOu



https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a19088

Penienre TeKCTOBBIX 3ajga4,

97 cozepkamux Apoou. OCHOBHEIE bubamorexa [IOK
JICPAAILHX APOOH. https://m.edsoo.ru/f2a1992
3a7jauu Ha ApoOu
Pemenne TekcTOBBIX 3a1ad,
98 cojaepxkanux 1poou. OCHOBHBIE bubmmorexa [IOK
' https://m.edsoo.ru/f2a19¢c2¢
3a71auu Ha ApoOu
Pemenne TeKCTOBBIX 3a/7a4,
99 coaepkamux apoou. OCHOBHbIE bubamorexa [HOK
AICPRAIIIX APOOH. https://m.edsoo.ru/f2alald6
3a/layu Ha ApooH
Pemenne TekCTOBBIX 3a71a4,
bubmuoreka [{OK
100 conepkanux Apoou. OCHOBHbBIE
https://m.edsoo.ru/f2ala2ee
3aJ1ayyu Ha ApooH
[Tpumenenne OyKB IS 3alIUCU
101 MEIl)TeMaTI/I‘{eCKIZX BRIpAKCHUI U bubmmorexa [OK
. P https://m.edsoo.ru/f2ala3fc
MIPeUIOKEHU I
[Tpumenenue OyKB 7S 3aMTUCU
102 MaTE€MaTUYECKUX BBIPAXKCHUN U
IIPEII0KEHU I
103 KonrponbHas pabora no reme bubmmoreka [IOK
"OOBIKHOBEHHBIE APOOH" https://m.edsoo.ru/f2ala51e
MHOroyroJbpHUKH.
104 YeTeIpEXYTOIbHUK bubmmorexa [IOK
pexy ’ https://m.edsoo.ru/f2al 6ae0
PSIMOYTOJIbHUK, KBAAPaT
MHOrOyroJbHUKH.
- but6mmoreka [IOK
105 YeTbIpEXYTOJIbHUK,
https://m.edsoo.ru/f2al 6¢7a
MPSIMOYTOJIbHUK, KBaIpaT
106 [IpakTuueckas paboTa o Teme bubnuorexa [{IOK

"[TocTpoeHue npsIMOyroIbHUKA C

https://m.edsoo.ru/f2albele



https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a199f2

3aJJaHHBIMUA CTOPOHAMU Ha
HEJTMHOBaHHOM Oymare"

bu6mmoreka [JOK
107 TpeyroasHUK
pey https://m.edsoo.ru/f2a16194
108 TpeyronbHUK
IInomane u nepumerp
MPSIMOYTOJIbHUKA U
109 MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX brbmorexa TIOK
y ’ https://m.edsoo.ru/f2al 6fe0
U3 MPSMOYTOJILHUKOB, €TUHHUILIBI
WU3MEPEHUS TUTOIIATN
IInomane u nepumerp
MPSIMOYTOJIbHUKA U
110 MHOT'OYTOJbHHUKOB, COCTaBJIECHHBIX bubmmorexa [IOK
y ’ https://m.edsoo.ru/f2al7184
U3 MPSMOYTOJILHUKOB, €TUHUIIBI
WU3MEPEHHUS TUTOIATN
[Inomane u nepumerp
MPSIMOYTOJIbHUKA 1
bubnunoreka LIOK
111 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
https://m.edsoo.ru/f2al17328
13 MPSMOYTOJILHUKOB, €THHUIIBI
WU3MEPEHHUSI TUTOIIATN
112 ITepumeTp MHOTOYTOIBHUKA bubmorexa HOK
p P y https://m.edsoo.ru/f2al691e
113 IlepumeTp MHOrOyroiabHHUKa
but6mmoreka [JOK
114 €CATUYHAS 3alUCh Ipo0Oei
A P https://m.edsoo.ru/f2alb55¢
bubnunoreka LIOK
115 €CATUYHAS 3alHCh Apo0Oei
A b https://m.edsoo.ru/f2alb87¢e
bubmuoreka [{OK

116

Jecsatuunas 3anuck apodeit

https://m.edsoo.ru/f2albcfc



https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a16194

bubnmnoreka LIOK

117 CpaBHeH#E IECATUIHBIX ApOOei https://m.edsoo.ru/f2alc49a
118 CpaBHeHuE 1eCATUYHBIX IpoOeit Efi?;;f;iif H?/If;a] c63e
119 CpaBHeHye 1eCATHIHBIX ApOdeit Etlffs?/l;lrfeiilcsifn?/léalcbOZ
120 CpaBHeHUE 1eCATUYHBIX IpooOeit Egi@?i?;iif n?/lfzﬂ cc2e
121 CpaBHEHHE JIECITHYHBIX IpoOei

122 JleiicTBHSI ¢ JECATUUHBIME IPOOSIMU E:[ISSJ:I/I;I;‘T;I:);-'I r(l?/lf;a1ce4a
123 JleiicTBHS ¢ JECATUUHBIME OpOOSIMU Egi?;iifdiiiﬁ/ﬁa1cf62
124 JelcTBUs C eCATUYHBIMU APOOIMHU E:i?/l;lrztiii(ﬂ?}f;aldlﬂ
125 JleicTBUSI ¢ MECATHUHBIME IPOOSIMU }]?;Ii?/l;ln(f;l:il ncl)/lfzﬂ ds16
126 JleiicTBUSI ¢ MECATHUHBIME JPOOSIMU ngi@if;iif 2/15231%4(;
127 JleiicTBUS ¢ NECATUUHBIMU JpOoOIMU E:[ISSJ:I/I;I;‘T;I:);-'I r(l?/lf;alm 50
128 JleiicTBHS ¢ NECATUUHBIMH JpOoOSIMU E;:i@if;iif I-S/If;aldg 5¢
129 JleficTBUSI C IECATUYHBIMU APOOSIMH Eggﬁiﬁiﬁif r(j/léald%z
130 JleiicTBHS ¢ IECATUUHBIME OpOOSIMU Egi?;;ie;;? r(l?/léaldah
131 JleficTBHSI C TECATUYHBIMU APOOSIMH bubmiorexa HOK

https://m.edsoo.ru/f2al1db88



https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1c49a

bubnmnoreka LIOK

132 7 o
JICHCTBH € ICCATHIHBIMH JPOOAMH https://m.edsoo.ru/f2ale0la
bubmuoreka [{OK
133 7| o
JelicTBUS C IECATUYHBIMU APOOIMHU https://m.edsoo.ru/P2alel 50
bubnunoreka LIOK
134 7 o
JICHCTBH € ICCATHIHBIMH JAPOOAMH https://m.edsoo.ru/f2ale268
bu6nmnoreka LIOK
135 7 o
JeficTBUSI C ECATUYHBIMU APOOIMHU hitps://m.edsoo.ru/Pal e3da
but6mmoreka [IOK
136 7 o
JleHCTBHS ¢ NECATHUHBIMH JPOOIMH https://m.edsoo.ru/f2ale4f2
but6mmoreka [IOK
137 7 o
JeicTBUSI C ECATUYHBIMU APOOIMHU hitps://m.edsoo.ru/Pal e
bubmuoreka [{OK
138 7| o
JICHCTBI C ICCATHIHBIMH APOOIMH https://m.edsoo.ru/f2ale5f6
bubmuoreka [{OK
139 efCTBUS C NECATUYHLIMU APOOSIMHU
A A b https://m.edsoo.ru/f2ale704
140 JleiicTBHS ¢ IECATUUHBIMH JpOOIMU
bubmuoreka [{OK
141 O €HueE Jiec obei
KPYIIICHHE ACCATIHHBIX APODEH https://m.edsoo.ru/f2ale826
bubnunoreka LIOK
142 O Oel
KPYIIICHHE ACCATHIHBIX APOOCH https://m.edsoo.ru/f2aleb50
bubnunoreka LIOK
143 OKpyriIeHHEe JEeCITUYHBIX Ipo0ei
Py A b https://m.edsoo.ru/f2alec68
144 OKpyTJIeHHE TeCATUYHBIX IpOoOei
Pemenne TeKCTOBBIX 3a71a4, Bu6 OK
145 cojaepxkantux apoou. OCHOBHBIE nomotexa L

3aJa4uM Ha Apodu

https://m.edsoo.ru/f2aled8a



https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e01a

Penienre TeKCTOBBIX 3ajga4,

bubmuoreka [{OK

146 conepxamx 1podu. OCHOBHEIE https://m.edsoo.ru/f2alef10
3a7jauu Ha ApoOu
Pemenne TekcTOBBIX 3a1ad,

147 coJiepIKaIux apoou O:J:[HOBHBIG bubmorexa [OK

JICPIATINX. APOOH. https://m.edsoo.ru/f2a1028
3a71auu Ha ApoOu
Pemenne TeKCTOBBIX 3a/7a4,

s o OI[H - Bu6miorexa [IOK
COACPRATIIX AAPOOH. LICHO © https://m.edsoo.ru/f2alf136
3a/layu Ha ApooH
Pemenne TekCTOBBIX 3a71a4,

149 conepkanux Apoou. OCHOBHbBIE
3aJ1ayyu Ha ApooH
Pemenne TeKCTOBBIX 3a71a4,

150 coaepxanux Apoou. OCHOBHBIE
3a1a4M Ha Apodu

151 Konrponbnas pabora no reme bubnuoreka LIOK
"JlecsaTuuHbie TpodOu"” https://m.edsoo.ru/f2alf23a
Muororpanauku. M3o00paxenue

152 P 5 Mo EHH bubmuoreka [{OK
MHOTOTPAHHUKOB. A https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX Tl
Muororpanauku. M3o00paxkenue

153 pa <ob. Mo 5 bubmuorexa [IOK

HHHMKOB. i
MHOTOTP Act https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEIl
ITpssMOYyTOIBHBIN TTapaieIeIIUIIC]T,
PAMOY R P A but6mmoreka [IOK
154 Ky0. Pa3BépTku kyba u

napauiCJICimIcaa

https://m.edsoo.ru/f2ala802



https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1ef10

IIpssMOyTONIbHBIN NapalIe/IeuIes,

bubmuoreka [{OK

1 . Pa3Bé
5 Ky0. Passepricn kyba u https://m.edsoo.ru/f2ala924
napasiesenumne1a
156 [TpakTuyeckas pabora o Teme bu6muoreka [IOK
"Pa3Béprka kyba" https://m.edsoo.ru/f2alaef6
157 O06BEéM KyOa, IPSIMOYTOIBHOTO Bbu6muoreka [LIOK
rapauienenunesa https://m.edsoo.ru/f2a1b09a
158 O06BEéM KyOa, IPIMOYTOJIBHOTO bu6nuoreka LIOK
napajienenurena https://m.edsoo.ru/f2a1b248
159 O0BEM KybOa, MPSIMOYTOIHLHOTO
napajuiesienumes1a
160 O06BEéM KyOa, IPIMOYTOJIBHOTO
napasJiesienunesia
[ToBTOpEHNE OCHOBHBIX MOHATUH H
METOJ0B Kypca 5 Kjracca,
161 0606H eHI/IZp?.HaHI/H?I / Bubmorexa LIOK
H . https://m.edsoo.ru/f2alf76¢c
Bcepocculickas npoBepodHast
pabota
HToroBast KOHTpOJIbHAs paboTa /
162 Bcepoccuiickas npoBepodHast Bubmorexa LIOK
P POBEP https://m.edsoo.ru/f2a11924
pabora
[ToBTOpEHNE OCHOBHBIX MMOHATUH H
163 METOJOB Kypca 5 Kiacca Brbmorexa LIOK
A yp . ’ https://m.edsoo.ru/f2al faaa
000011IeHNE 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MMOHATUH H
P but6mmoreka [JOK
164 METOJIOB Kypca 5 Kiacca,

000011IeH1E 3HAHUN

https://m.edsoo.ru/f2al fc08



https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1a924

HOBTOpeHI/IC OCHOBHBIX IIOHSATHI U

bubmuoreka [{OK

165 METO/IOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2alfeec
0000111eHIEe 3HAHUIA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmoreka [JOK
166 METOJIOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2a200a4
000011eHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMOHATHH U
167 METOJOB Kypca 5 Kiacca, 1
000011IeHEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
bubmuoreka [{OK
168 METO/IOB Kypca 5 Kiacca, 1
. https://m.edsoo.ru/f2a20118
000011IeHE 3HAHNUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHI U
bubmuoreka [{IOK
169 METO/IOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2a20388
000011IeHrEe 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmoreka [JOK
170 METOJOB Kypca S Kiacca, 1

000011IeHH E 3HAHUI

https://m.edsoo.ru/f2a2069¢

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170



https://m.edsoo.ru/f2a2069e
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a1feec

6 KJIACC

KoJsmn4yecTBo 4acoB JIeKTPOHHBbIE
Ne ara U(ppoBbIe
n/n Tema ypoka Bcero Konrposeurie | Tpakruyeckue lljayqemm :)lﬁlt)l;l;osaTenLHue
padoThI padoThI pecypeni

Apupmernueckue IeUCTBUS C
MHOTO3HAYHBIMHU HATypaJIbHBIMU

1 yuCcIaMu 1 bubnmoreka [IOK
Koppexmuposka 3nanuii no https://m.edsoo.ru/f2a208ec
pe3ynomamam BIIP « CnooicHule
MeKCcmoswle 3a0a4uy
Apudmerndeckue 1eHCTBUS C
MHOT'0O3HaYHBIMU HAaTypaJIbHBIMU

2 YHUCIIaMU 1 bubmnorexa [IOK
Koppexmuposka 3nanuii no https://m.edsoo.ru/f2a20aea
pezynomamam BIIP « CnooicHule
mMeKcmogule 3a0auiLy
Apudmerndeckne 1eHCTBUA C
MHOT'O3Ha4YHBIMU HAaTypaJIbHBIMU

3 YuCIaMu 1 but6mmoreka [JOK
Koppexmuposka 3uanuii no https://m.edsoo.ru/f2a2140e
pesyaomamam BIIP « Cnooichbie
MeKCmosble 3a0auuy
Apudmernueckue T1eUCTBUS C
MHOTO3HAYHBIMHU HATypaJIbHBIMU

4 yuciaamMu 1 bubnmnoreka [JOK

Koppexmuposka 3nanuii no
pesynomamam BIIP «Paboma c
unpopmayueriy

https://m.edsoo.ru/f2a21580



https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a208ec

Apudmerndeckre IeHCTBUS C
MHOTO3HAYHBIMU HATYpPajIbHbIMU
YHCIaMHA

Koppexmupoexa 3nanuii no
pesynomamam BIIP «Paboma c
ungopmayueii»

bubmmorexa [IOK
https://m.edsoo.ru/f2a216de

Apudmernueckue ICHCTBUS C
MHOT'O3HAYHBIMU HATypajIbHbIMU
YHCIaMHA

Koppexmuposka snanuii no
pesynomamam BIIP «l eomempuueckue
3a0ayuy

bu6mmoreka 1IOK
https://m.edsoo.ru/f2a2180a

UucnoBble BbIpaKEHUs, MOPSAIOK
JIECTBUI, NCIIOJIb30BAHUE CKOOOK
Koppexmupoexa 3nanuii no
pesynemamam BIIP «I eomempuueckue
3a0ayuy

bu6nmoreka [IOK
https://m.edsoo.ru/f2a20c48

UmrcoBbIe BBIPAKCHHSI, TOPSTIOK
IeHCTBHI, UCITOJIB30BaHIUE CKOOOK

bub6mmoreka 1IOK
https://m.edsoo.ru/f2a20d6a

UucnoBble BEIPAKEHUS], TOPSIOK
JIEVCTBUI, HCIOJIL30BAHUE CKOOOK

10

qI/ICHOBBIG BBIpa)KeHI/IH, HOprI{OK
IEVCTBUH, UCIOIB30BAaHUE CKOOOK

11

qI/IC.]'IOBI)Ie BI)Ipa)KeHI/IH, HOpr)IOK
IEVCTBUH, UCIOIB30BaHUE CKOOOK

12

OxpyriieHne HaTypaJIbHbIX YHCEN

bu6nunoreka LIOK
https://m.edsoo.ru/f2a21274

13

OxpyriieHre HaTypaJIbHbBIX YHCEN

14

OxpyriieHHe HaTypaJIbHbIX YHCEN



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a216de

HCHI/ITCJII/I W KpAaTHBIC YHCJIa;

15 HanOOJIBIINI OOIINI NETUTENH U bubnnorexa [IOK
https://m.edsoo.ru/f2a22a3e
HauMeHbIIee o0Iee KpaTHOe
JlenuTenu U KpaTHbBIE YNCIIA,
. . bu6nmoreka [IOK
16 HauOOJILIIINHN OO JETUTEND U
https://m.edsoo.ru/f2a22b9¢
HauMeHbIee o0Iee KpaTHOe
Jlenutenu u KpaTHbIC YKCIIa,
17 HauOOJIBIINI 00U IETUTEND U bubmmorexa [JOK
https://m.edsoo.ru/f2a2340c¢
HaWMEHbIIIee 0011Iee KpaTHOE
Jlenutenu u KpaTHBIC YMCTIA;
18 HauOOJIBIINI OO IETUTEND U
HavMeEHbIIIee 0011Iee KpaTHOE
Jlenutenu u KpaTHbIC YKCTIA;
19 HauOOJIBIINI 00U IETUTEND U
HauMeHbIee ollee KpaTHOe
JlenuTtenu U KpaTHbBIE YNCA;
20 HanOOJIBIINI OO JETUTEND U
HauMeHbIee o0Iiee KpaTHOE
)1 JlenuMocTb CyMMBI U bu6mmoreka 1IOK
MPOU3BEAECHUS https://m.edsoo.ru/f2a22d2c
” JlenuMocTb CyMMBI U bubnnoreka [IOK
IIPOU3BEICHUSA https://m.edsoo.ru/f2a23254
23 Henenue ¢ octaTkoM
bub6nunoreka [IOK
24 eJIEHHE C OCTaTKOM
a https://m.edsoo.ru/f2a24104
bu6mmoreka 1IOK
25 Perrenune TekCTOBBIX 3aJ1a4

https://m.edsoo.ru/f2a21e90



https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a22d2c
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bubnunoreka [IOK

26 Perienne TeKCTOBBIX 3a/1a4 hitps://m.cdsoo.ru/2a2226¢
27 Permtenne TekCTOBBIX 3aJ1a4 bubmorexa LHOK
https://m.edsoo.ru/f2a22412
28 Penrenune TeKCTOBBIX 337124 bubmorexa LHOK
https://m.edsoo.ru/f2a226e2
29 Pemenne TeKCTOBBIX 3a7a4 bubmorexa LIOK
https://m.edsoo.ru/f2a228a4
30 KonTponbhas pabota no teme bubmmoreka LIOK
"HatypanbHble uyncna" https://m.edsoo.ru/f2a242a8
31 [lepnenaukynsipHbIE IPSIMbIE bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 IlepnienquKyIsipHbIE IPSIMBIE bubnmorexa LIOK
https://m.edsoo.ru/f2a24596
bu6nmoreka [IOK
33 HapantebHeie npsMbie https://m.edsoo.ru/f2a248d4
bu6nmoreka 1IOK
34 HapantembHeLe IpsMbLe https://m.edsoo.ru/f2a24a32
Paccrosinue mexny n1Bymst
35 TOYKaMHU, OT TOUYKH JI0 MPSIMOH, bubnunoreka [IOK
JUIMHA MapLIpyTa Ha KBaJApaTHOMN https://m.edsoo.ru/f2a24776
CEeTKE
Paccrosinue mexny nBymst
36 TOYKaMH, OT TOUKH J0 MPSIMOH,
JUTMHA MapIIpyTa Ha KBaJpaTHOMN
CEeTKE
37 PaccrosiHue Mexny n1ByMs bubnnoreka [IOK

TOYKaMH, OT TOYKHU 10 HpSIMOfI,

https://m.edsoo.ru/f2a24eb0
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JUTMHA MapLIpyTa Ha KBaJApaTHOM

CeTKe
OOBIKHOBEHHAS IpOOb, OCHOBHOE
. P bubmuorexa [JOK
38 CBOMCTBO ApOOH, COKpaIeHne
N https://m.edsoo.ru/f2a261fc
npobeii
OObIKHOBEHHAs! IpOOb, OCHOBHOE
39 CBOMCTBO APOOU, COKpAIICHHE bubmmorexa LIOK
. AIDODH, CoKpatt https:/m.edsoo.ru/f2a26670
npobeit
OObIkKHOBEHHAs 1POOb, OCHOBHOE
. but6mmoreka [JOK
40 CBOMCTBO ApOOH, COKpaIeHNE
. https://m.edsoo.ru/f2a26936
npoOeit
OObIkHOBEHHAas 1po0b, OCHOBHOE
41 CBOMCTBO ApOOHU, COKpaICHHE bubnuotexa LIOK
N APOOH, paitl https://m.edsoo.ru/f2a26ab2
npooeit
2 CpaBHEHHE U YIIOPSIOYNBAHNE bubnmnoreka [IOK
npobeit https://m.edsoo.ru/f2a2721e
43 CpaBHeHME U yIIOPsIIOYMBAHUE bubnnoreka [IOK
npoOeit https://m.edsoo.ru/f2a2749¢
44 CpaBHEHHE U YIIOPSIIOYNBAHNE bubmuoteka [JOK
npobeit https://m.edsoo.ru/f2a275ac
45 JlecsTuunbie TpoOU U METpUYECKast bubnnoreka [IOK
CHCTEMA Mep https://m.edsoo.ru/f2a2638c
46 JlecsiTuunblie IpoOU U MeTpUYeCcKas
cucTemMa Mep
Apudmerndeckre TeHCTBUS C
puc bubmuorexa [IOK
47 OOBIKHOBEHHBIMH U JCCATHIHBIMHU

IpobsMu

https://m.edsoo.ru/f2a276¢c4



https://m.edsoo.ru/f2a276c4
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Apudmerndeckne 1eHCTBUS €

48 OOBIKHOBEHHBIMU U JECATUYHBIMUA Bubmrorexa IIOK
g https://m.edsoo.ru/f2a277dc
IpobsMu
Apudmernueckue aeiicTBUL C
pucp A bu6nmoreka [IOK
49 OOBIKHOBEHHBIMHU U JECATUYHBIMUA
https://m.edsoo.ru/f2a27d40
IpoOsMu
Apudpmerndeckue 1eHCTBUS C
50 OOBIKHOBEHHBIMU U JECITUYHBIMU bubnmotexa LIOK
A https://m.edsoo.ru/f2a27ec6
TpOOsIMH
Apudmernueckue AeCTBUS €
bu6nmoreka 1IOK
51 OOBIKHOBEHHBIMU U AECITUYHBIMU
https://m.edsoo.ru/f2a27c¢00
TpOOsIMHU
bu6mmoreka 1IOK
52 OrtHolleHne
THOTICHH https://m.edsoo.ru/f2a282¢2
53 OTHo1eHne
54 Jlenenve B JaHHOM OTHOIIEHUH bubmmorexa [IOK
A https://m.edsoo.ru/f2a28448
55 Jlenenne B JaHHOM OTHOIIICHUH
bubnunoreka LIOK
56 Macuitad, mpomo
HITab, MporopuHA https://m.edsoo.ru/f2a28a7e
but6mmoreka [JOK
57 Macuita0d, mpomo
HITan, HpoTopHHA https://m.edsoo.ru/f2a28¢22
but6mmoreka [JOK
58 ITo € IIpolleHTa
HATHE HPOTCHT https://m.edsoo.ru/f2a28d76
buo OK
59 [TonsTue mpoueHTa nosmorexa I1

https://m.edsoo.ru/f2a28efc
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Brruncienue IpoLCHTa OT

bubnuorexa [JOK

e e oeé
60 BCHIHBL I BEITIHE 1T https://m.edsoo.ru/f2a29064
MIPOLIEHTY
Briuucnenue npoueHra ot
61 BEJIUYMHBI BeJPiII/II'_—III/IHBI mo eé bubmorexa HOK
https://m.edsoo.ru/f2a291e0
MIPOLIEHTY
Beruucnenue npoueHra ot
62 BEJIMYMHBI U BEJTUYUHBI 110 €€
MIPOLICHTY
Brruucnenue nponeHra ot
63 BEJIMYMHBI U BEJIMUMHBI 110 €€
MIPOLICHTY
Penrenne TeKCTOBBIX 3a7a4, bu6nunoreka LIOK
64
CoJiep>Kalux ApoOU U MPOIICHTHI https://m.edsoo.ru/f2a26512
Pemienue TekcToBBIX 33124, bubmuorexa [IOK
65
coJiepKalux JpoOu U MPOIIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemienne TekcTOBBIX 3a1a4, bubnunoreka [IOK
coJiep>Kalux ApoOu U MPOIICHTHI https://m.edsoo.ru/f2a29546
67 Pemienne TeKCcTOBBIX 3a/1a4, bubmuorexa [IOK
coJiepKalux Ipo0u U TMPOIIEHTHI https://m.edsoo.ru/f2a29a46
68 Penrenne TeKCTOBBIX 3a7a4, bu6nunoreka LIOK
coJiep>Kalux APoOU U MPOIICHTHI https://m.edsoo.ru/f2a29bea
69 KonrponbHas pabota no teme bu6nuoreka [LIOK
"IIpoou" https://m.edsoo.ru/f2a29d34
70 Ocesas cummeTtpust. LlenTpanbHas bubmuotexa [JOK
CUMMETpPUS https://m.edsoo.ru/f2a2509a
71 Ocesas cummeTtpust. LlenTpanbhas bu6muoreka [IOK

CUMMCETpPpHUA

https://m.edsoo.ru/f2a25428
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bubnunoreka [IOK

72 [TocTpoenne cuMMeTpUYHBIX PUTYP hitps-//m.cdsoo.ruw/f2a252ca
b K
73 [TocTpoeHne cUMMETPUYHBIX HUTYP hg{iﬁ;ﬁtﬁi?ﬂg Dad5Tfe
74 [TpakTuyeckas pabota o Teme bubnunoreka LIOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598¢
but6mmoreka [JOK
73 CHMMETPH3! B IPOCTPAHCTBE https://m.edsoo.ru/f2a25ae0
[Tpumenenue OyKB AJIs 3aIHCH
76 MaTeMaTUYECKUX BBIPAXKEHUIN U E;I(SH/I;IOTC dKa HS/Ié 2b274
s://m.edsoo.ru/f2a:
IIPEII0KEHU I b
77 BykBeHHBIE BBIpaKEHHUS U bubnnoreka [IOK
YHCJIOBBIE ITIOJICTAHOBKH https://m.edsoo.ru/f2a2b972
bykBeHHBIE paBEHCTBA, Bu6 OK
78 HAaXO0KJICHUE HEU3BECTHOIO htI: H/I;IOTe;a i Da2bad
s://m.edsoo.ru/f2a2bada
KOMIIOHEHTA P
bykBeHHbIE paBEHCTBA, Bu6 OK
79 HaX0KICHUE HEU3BECTHOTO htlf J'I/I;IOTe;a 1 I2a2bbes
COMIOHEHTA ps://m.edsoo.ru/f2a2bbe
bu6nmoreka 1IOK
80 o
OpMYIIBL https://m.edsoo.ru/f2a2bd 14
bu6nmoreka [IOK
81 D
OpMyIIBL https://m.edsoo.ru/f2a2be40
%) YeThIpEXYTroJIbHUK, IPUMEDPBI bubnumoreka [IOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al19e
[IpssMOyTONBHUK, KBaparT: BuGmorexa LIOK
&3 CBOMCTBA CTOPOH, YTJIOB, hitps://m.cdsoo.rw/f2a2a2f

JaroHaieu
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[TpsMoOyronbHUK, KBAApaT:

84 CBOICTBa CTOPOH, YIJIOB,
JMaroHanen
85 N3mepenue yrios. Buast bubnnoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/f2a2a75¢
26 N3mepenue yrios. Buast bubnnoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 IlepumeTp MHOTOYrOJIbHUKA brbamorexa HOK
https://m.edsoo.ru/f2a29¢eb0
88 IlepumeTp MHOTOYroJIbHHUKA
89 [Tnomans purypsr
90 [Tnomans Gurypsr
o1 ®opMyiibl IEpUMETpa U MIIO0IATN
IIPSIMOYTOJIbHUKA
» @®opMmyJbl IEpUMETpa U MJIOLAAN
PSMOYTOJIbHUKA
93 [TpubnmxEnnOE N3MEpeHne
miomaau Guryp
94 [IpakTuueckas paboTa o Teme bub6nnoreka [LIOK
"IInomans kpyra" https://m.edsoo.ru/f2a2ae8c
KonrponsHas pabora no teme
95 "BoIpakenus ¢ OykBamu. OUrypol
HAa TUIOCKOCTH"
bubmmoreka [IOK
%0 Hente wmcra https://m.edsoﬁu/f232bf6c
97 Lensie rcna bu6mmoreka 1IOK

https://m.edsoo.ru/f2a2c07a
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bubnunoreka [IOK

%8 Hembie uncna https://m.edsoo.ru/f2a2cl7e
99 Mopnynp unciia, reoMeTpudecKas bubmmoreka [LIOK
HMHTEPIIpETALUI MOLYJIS https://m.edsoo.ru/f2a2¢c886
100 Monaynb ynciia, reoMeTpudecKkas bubnuotexa [JOK
HMHTEpIIpETaUsa MOLYJIsS https://m.edsoo.ru/f2a2ca3e
101 Monyipb ynciia, reoMeTpudecKas bu6mmorexa [LIOK
WHTEPIpETALI MOLY IS https://m.edsoo.ru/f2a2cba6
102 Monyib yncia, reoMeTpuiecKas
UHTEPIIPETALMS MOAY IS
103 Monyib yncia, reoMeTpudecKas
UHTEpIIpEeTalys MOAYJIS
104 UuciioBble IPOMEKYTKH
105 [TonoxxurenbHbIE U OTPULIATEIbHBIE
qucna
106 [TonoxxurenbHbIE U OTPULIATEIbHBIE
quca
107 CpaBHEHME MOJOKUTEIBHBIX U bubnuotexa [JOK
OTPULIATEIBHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MOJOKUTEIBbHBIX U bubnmnoreka [IOK
OTPULATEIBHBIX YHUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE NONOKUTEIBHBIX U

OTpHULATCIIBbHBIX YHUCCIT

110

CpaBHeHI/Ie TTOJIOXKUTCIBHBIX U
OTPULATCIIBHBIX YHUCCIT

111

CpaBHeHI/Ie IIOJIOKUTCIIbHBIX U
OTpULATCIIBHBIX YHUCCIT



https://m.edsoo.ru/f2a2cf48
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112

Apudmerndeckne 1eHCTBUS €
MOJIO)KUTEIbHBIMU U
OTpULIATEIEHBIMU YUCIIAMHU

bubnuorexa [JOK
https://m.edsoo.ru/f2a2d830

113

Apudmernueckue 1eHCTBUS €
MOJIOKUTEIBHBIMU U
OTpHULIATEIFHBIMU YUCIIAMHU

bu6nmoreka [IOK
https://m.edsoo.ru/f2a2d984

Apudpmerndeckue 1eHCTBUS C

but6mmoreka [JOK

114 HOJIOKUTEILHBIMU 1
https://m.edsoo.ru/f2a2dab0
OTPUIIATETLHBIMHU YHCIIAMA
Apudmernueckue 1eUCTBUSA C
115 pucb bu6nmoreka 1IOK
HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2ddee
OTpUIATEIBLHBIMU YHCIIAMH
ApudMeTnueckie IeUCTBUS C
116 pucp bubnuorexa [IOK
HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2defc
OTpULIATEIbHBIMHU YHCIAMU
ApudMeTnueckue IeiCTBUS C
117 puc bu6nmoreka [IOK
HOJIOKUTEIbHBIMA U
https://m.edsoo.ru/f2a2e384
OTpHULIATETLHBIMU YUCTIAMHU
ApudMeTnueckue IeiCTBUS C
118 puc bub6mmoreka 1IOK
TOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2e510
OTpULIATEIbHBIMU YHCIIAMU
ApudMeTnueckie IeUCTBUS C
119 pu¢ bu6nmoreka 1IOK
HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2e762
OTPHUIIATETLHBIMHU YHCTIAMHU
ApudMeTnueckie IeUCTBUS C
pucp but6mmoreka [JOK
120 MOJIOKUTEIHLHBIMHU 1

OTpULATCIIbHBIMU YUCJIaMU

https://m.edsoo.ru/f2a2eb90
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121

Apudmerndeckne 1eHCTBUS €
MOJIO)KUTEIbHBIMU U
OTpULIATEIEHBIMU YUCIIAMHU

bubnuorexa [JOK
https://m.edsoo.ru/f2a2ect8

122

Apudmernueckue 1eHCTBUS €
MOJIOKUTEIBHBIMU U
OTpHULIATEIFHBIMU YUCIIAMHU

bu6nmoreka [IOK
https://m.edsoo.ru/f2a2eel0

123

Apudpmerndeckue 1eHCTBUS C
II0JIO)KUTEIbHBIMU U
OTpHUIATETLHBIMU YHCIIAMU

but6mmoreka [JOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue neicTBU C
I0JIO)KUTEIBHBIMU U
OTPULIATENILHBIMU YUCIIAMHU

125

Apudmerndeckue 1eHCTBHS C
MOJIOKUTETIBbHBIMH U
OTPULIATEIIEHBIMH YHCIIaMH

126

Apudmernueckue 1eHCTBUS C
MOJIOKUTEIBHBIMH U
OTpHULATEIbHBIMU YHCIIAMU

127

Apudmernueckue eiicTBus ¢
MOJIOKUTEIbHBIMU U
OTpULIATEIEHBIMU YUCIIAMHU

128

Apudmerndeckne 1eHCTBHS C
MIOJIOKUTEITHLHBIMH U
OTPHUIIATEIFHBIMHU YUCIIAMHA

129

Apudmerndeckue 1eHCTBHS C
MOJIOKUTEIHLHBIMU
OTpHULIATEIEHBIMU YUCIIAMHU



https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2ecf8

Apudmerndeckne 1eHCTBUS €

130 IMOJIOKUTECILHBIMH 1
OTpULIATETBbHBIMU YHCIIAMU
131 Pemienune TekcTOBBIX 3a/1a4 bubmorexa HOK
https://m.edsoo.ru/f2a3035a
bu6nuoreka [IOK
132 Perienune TeKCTOBBIX 3a/1a4 hitps-//m.c dsooL.Iru 123042
133 Pemrenune TekcToBBIX 3a/1a4 bubmorexa HOK
https://m.edsoo.ru/f2a305¢4
bu6mmoreka 1IOK
134 Pernienne TeKCTOBBIX 3a/1a4 hitps://m.c dsocI_.I /0330706
KonrponsHas padora mo remMmam
135 "BykBeHHbIE BBIpAKEHMUS.
[TonoxxuTenbHbIE U OTPULIATEITHHBIC
yucna"
136 [IpssMmoyronbHas cucrema bubnmoreka [LIOK
KOOpAMHAT Ha IIOCKOCTH https://m.edsoo.ru/f2a30cab
137 KoopanHatsl TOUKH Ha TJIOCKOCTH, but6mmoreka [JOK
abcrucca 1 opiMHaTa https://m.edsoo.ru/f2a311d8
138 Cronbuatblie U KpyroBble bu6mmorexa LIOK
JIAarpaMMBbl https://m.edsoo.ru/f2a3178¢
139 'I'IpaKTI/I‘IeCKaH pabota H? TeMe bubnuorexa [JOK
[TocTpoenne nuarpamm https://m.edsoo.ru/f2a318ae
Pemenne TekCTOBBIX 3a71ad,
140 coJiepKalluX JaHHBIC,

NpeCTaBJICHHbIEC B TaOIHIIaX U Ha
JrarpaMmax



https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a3035a

141

Pelrenne TekcTOBBIX 3a7a4,
coJiepKaliux JaHHBIE,
MpeJICTaBJICHHbBIE B TAOIUIIAX U HA
yarpammax

[IpsimoyronbHBIN apasuiesenumne],

but6mmoreka [JOK

142 0
(YD, TIPFSMA, THpaniZa, KOmye, https://m.edsoo.ru/f2a319c6
LWIMHP, Wap u chepa
[IpsimoyronbHBIN apasuieenumne],
143 Ky0, Ipu3Ma, nupaMua, KOHYyC bubmmorexa HOK
’ ’ ’ ’ https://m.edsoo.ru/f2a3 1afc
HWIMHID, ap U cdepa
144 N3o0pakeHne npocTpaHCTBEHHBIX bubnmoreka [IOK
¢buryp https://m.edsoo.ru/f2a3206a
145 N300pakeHre MpOCTPAaHCTBEHHBIX
uryp
[Ipumeps! pa3BEpTOK
146 MHOT'OI'PaHHUKOB, HWINHAPA U
KOHYycCa
[IpakTuueckas pabora Mo Teme
147 "Coznanue mojenei bubmorexa HOK
8 8 " https://m.edsoo.ru/f2a3252¢
MIPOCTPAHCTBEHHBIX (HUTYP
148 [TonsiTne 06bEMa; €TUHULIBI bu6nmoreka 1IOK
n3MepeHus 00bEMa https://m.edsoo.ru/f2a321c8
OOBEM MPSIMOYTOJILHOTO
149 napajuienenumnesaa, Kyoa, Gopmyst bubmorexa HOK
ba A, KyDa, QOpMYy https://m.edsoo.ru/f2a3234e
00bEMa
OOBEM MPSAMOYTOIEHOTO
150 napajuienenumnena, kyoa, hopMyibt

00BEéMa



https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a319c6

151

[ToBTOpEHUE OCHOBHBIX MMOHATUHN U
METOJIOB KypCOB 5 1 6 KJIacCOB,
000011IeHNEe U CHCTEMATHU3AIIH
3HAHUU

bu6nuoreka [IOK
https://m.edsoo.ru/f2a32818

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH B
MCTOHOB KYpPCOB 5ub KJI1aCCOB,

bubnmoreka [IOK

152 000011IeHHE U CUCTEMATU3 AN https://m.edsoo.ru/f2a32a9¢
3HaHUHI
[ToBTOpPEHNE OCHOBHBIX MOHATHHA H

153 METOJO0B KypcoB 5 U 6 KJIaccoB, bubnmoreka [IOK
000011IeHHE U CUCTEMATU3 AN https://m.edsoo.ru/f2a32bd2
3HaHUHI
[ToBTOpPEHNE OCHOBHBIX MOHATHHA H

154 METOJO0B KypcoB 5 U 6 KJIaccoB, bubnunoreka [IOK
000011IeHHE U CUCTEMATU3 AN https://m.edsoo.ru/f2a3312c¢
3HaHUHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

155 METOJI0B KypcOB 5 U 6 KJIaccoB, bubmmorexa [LIOK
0000IIIeHNE ¥ CUCTEMATH3ALIH https://m.edsoo.ru/f2a33352
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

156 METOJI0B KypcOB 5 U 6 KJIaccoB, bubmmorexa LIOK
0000IIIeHNE ¥ CUCTEMATH3ALIH https://m.edso00.1u/f2a33596
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

157 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmorexa [LIOK

0000I1IEHUE U CUCTEMATU3ALIUS
3HAHUHN

https://m.edsoo.ru/f2a33780



https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a328f8

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJO0B KypcOB 5 1 6 KJIaccoB,

bu6nuoreka [IOK

158 0000IIICHHE U CHCTeMAaTH3aIUs https://m.edsoo.1u/f2a338b6
3HAHUMN
[ToBTOpPEHNE OCHOBHBIX MOHATHHA H
159 METOJ0B KypcoB 5 1 6 KJIaccoB, bubnmoreka [IOK
000011IeHHE U CUCTEMATU3 AN https://m.edsoo.ru/f2a339ce
3HAHUMN
[ToBTOpPEHNE OCHOBHBIX MOHATHHA H
METOJIOB KypCOB 5 U 6 KIJIacCOB,
160 000011IeHHE U CUCTEMATU3 AN bubnnorexa LIOK
N . https://m.edsoo.ru/f2a33ad2
3HaHuii / Beepoccuiickas
poBepoyHas paboTa
Wtorosas koHTpoNbHAs paboTa /
161 Bcepocculickas npoBepoyHas bubmorexa [OK
https://m.edsoo.ru/f2a33bd6
pabora
[ToBTOpEHNE OCHOBHBIX MOHATHI U
162 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmoreka [LIOK
0000IIICHHE U CHCTEMAaTH3aIlUs https://m.edsoo.ru/f2a3346
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U
163 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmoreka [LIOK
0000IIICHHE U CHCTEMAaTH3aIlUs https://m.edsoo.1u/f2a340b8
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U
164 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6mmoreka [LIOK

00001IEHHUE U CUCTEMATU3ALIMS
3HAaHUN

https://m.edsoo.ru/f2a3420c



https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a338b6

165

[ToBTOpEHUE OCHOBHBIX MMOHATUHN U
METOJIOB KypCOB 5 1 6 KJIacCOB,
000011IeHNEe U CHCTEMATHU3AIIH
3HAHUU

bu6nuoreka [IOK
https://m.edsoo.ru/f2a3432e

166

[ToBTOpPEHNE OCHOBHBIX MOHATHHA H
METOJIOB KypCOB 5 U 6 KIJIacCOB,
000011IeHHE U CUCTEMATU3 AN
3HAHUMN

bubnmoreka [IOK
https://m.edsoo.ru/f2a34478

167

[ToBTOpPEHNE OCHOBHBIX MOHATHHA H
METOJIOB KypCOB 5 U 6 KIJIacCOB,
000011IeHHE U CUCTEMATU3 AN
3HaHUHN

168

[ToBTOpPEHNE OCHOBHBIX MOHATHHA H
METOJIOB KypCOB 5 U 6 KIJIacCOB,
000011IeHHE U CUCTEMATU3 AN
3HAHUMN

bubmuorexa [IOK
https://m.edsoo.ru/f2a3482¢e

169

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 5 U 6 KJIaccoB,
0000IIIeHNE ¥ CUCTEMATH3ALIH
3HAHUHU

bubnunoreka [IOK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 5 U 6 KJIaccoB,
0000IIIeHNE ¥ CUCTEMATH3ALIH
3HAHUHU

bubnunoreka [IOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170



https://m.edsoo.ru/f2a34d2e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3432e




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOI'PAMMBbI

5 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPseMOro .
o0pa3oBaTe/IbHOI NMPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna 1 BBIYUCICHUS
[TonuMate U TpPaBWIBHO YMNOTPEOJATH TEPMUHBI, CBA3aHHBIE C
1.1 HATYpaJbHBIMH  YHCIaMH, OOBIKHOBEHHBIMH M  JECATUYHBIMU
IpobsaMu
12 CpaBHHMBaATh M yHOPAIOYMBATH HATypaJbHbIC YKCIIa, CPABHUBATH B
' MPOCTEUINNX CITydasX OOBIKHOBEHHBIE IPOOH, JECATUIHBIC TPOOH
COOTHOCUTh TOYKY Ha KOOPJIWHATHOW (YUCIIOBOW) MpsSMOH C
1.3 COOTBETCTBYIOIIUM €i YHCIOM M M300pa)kaTb HATypalbHbIE YMCIIa
TOYKAMH Ha KOOPAMHATHOM (YHCIOBOM) IPAMOi
14 BoinonusaTe apudmMeTnueckre AeMCTBUS C HATypalIbHBIMU YHCIIAMH,
. C OOBIKHOBEHHBIMHU JAPOOSMH B MIPOCTEHUIINX CITydasx
1.5 BBINoNHATE POBEPKY, NPUKUIKY PE3YJIbTaTa BEIYUCICHUN
1.6 OKpyrasaTh HaTypaJIbHBIE YMCIIA
2 Pemenue TekCTOBBIX 337124
Pemare TekcToBble 3amaud  apu(PMETHUYECKUM CHocoO0OM U ¢
2.1 HOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX
BapHUaHTOB
Pemare 3amaum, copepkalue — 3aBHCHUMOCTH,  CBS3BIBAIOLIME
22 BEJIMYMHBI: CKOPOCTb, BpEMsl, pPACCTOSHUE, I[IeHa, KOJIUYECTBO,
CTOUMOCTh
’3 Hcnonp30BaTh KpaTKHUe 3alUCH, CXEMBI, TaOIHIIbI, 0003HAUEHUS TTPU
' pelIeHnn 3aaa4y
[losb30BaThcsl OCHOBHBIMHM €IUHUIIAMHM HW3MEpPEHUs: LI€HbI, MACChI,
24 paccTosiHMs, BPEMEHH, CKOpPOCTH, BBIpaXaTb OJHU EIUHUIIBI
BEJIMYUHBI Yyepe3 Apyrue
N3Bnekars, aAHAIU3UPOBATh, OLICHHBATH uH(pOopMaIIHIo,
5 s NpeACTaBJICHHYI0 B Taliuie, Ha CTOJNOYATOW  JaUarpaMmme,




MHTEPIPETUPOBATh  NPEJICTABIICHHBIE  JIaHHBIE,  HCIOJIb30BAThH
JIaHHbBIE

IIPU pPELICHUU 3a1a4

Harnsaanas reomerpus

3.1

ITonw3oBaThes FCOMCTPUYCCKUMU TMOHATUAMU: TOUKaA, IIpsAMasd,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT'

32

[IpuBonuTe mpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, MMEIOIIUX

(dopMy U3yUEHHBIX T€OMETPHUECKUX DUTYP

33

Hcnons3oBaTh TCPMHUHOJIOTUIO, CBA3aHHYIO C YIJIaMHU: BCpIIMHA
CTOpOHA, C  MHOIOYTOJIbHUKaMH: yroJj, BCEpHIMHA, CTOpPOHA,

JTUArOHAaJIb; C OKPY>KHOCTBIO: PaJIuyC, THaMeTp, [ICHTP

3.4

N3o6pakaTh U3y4eHHBIE TEOMETPHUECKUE (PUTYPHI HA HETMHOBAHHOU

U KJIeT4aToi 6yMare C IIOMOLIBIO NUPKYJIIA U JIMHENKHU

3.5

Haxogute UIMHBI OTPE3KOB HENMOCPEACTBECHHBIM H3MEPEHHEM C
IIOMOILBIO JINHEUKHU, CTPOUTh OTPE3KU 3aJaHHOM IJIUHBI; CTPOUTH

OKpPY’KHOCTb 33JJaHHOT'O pajguyca

3.6

Hcmonp30BaTh CBOMCTBA CTOPOH M YIJIOB IIPAMOYTOJIBHHKA, KBaApaTa

AJI UX MMOCTPOCHUS, BEIYUCIICHUA TUIOIIAaAN U ICPUMCETPa

3.7

Beruucnsate nepumerp W IUIOMIAb KBaApara, NPsIMOYTOJIbHUKA,
¢buryp, cocTaBiIeHHbIX U3 MPSIMOYTOJBHHUKOB, B TOM uucie (uryp,

n300paKEHHBIX Ha KIIeTyaToi Oymare

3.8

ITonp30BaThCcsl OCHOBHBIMU MCTPUYCCKUMU CAWUHUIAMU HU3MCPCHHA

JJIAHBI, ITTIOIAAW, BbIPpaXXaThb OJHU €AWMHUIIBI BEIMYHUHEI UEPE3 APYTHUC

3.9

Pacnio3HaBath nmapauienenumen, Ky0, UCIoJIb30BaTh TEPMUHOJIOTHIO:
BEpLIMHA, pedpo, TpaHb, UW3MEPEHHUS; HAXOIUThb H3MEPEHUS

napasuiesenurnesna, Kyoa

3.10

Brruncnate 00BEM KY62[, napaureJICnmIicaa 10  3aJJaHHbIM

N3MCPCHUAM, ITOJIB30BATHCA CAMHUIIAMH U3MECPCHUA 00BEMa

3.11

PemaTe HECnOKHBIE 3aaa4u Ha USMCPCHUEC I'COMCTPHUICCKUX BCIIMYHNH

B IIPAKTUYCCKUX CUTYyalUAX




6 KIIACC

Kon
NpoBepsieMoOro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucia ¥ BEIYUCIEHUSA

1.1

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMU BHUIAMHU
YHCcell U CIIoco0aMu UX 3aIMUCH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aIHMCH YHCIIA K APYTOH

1.2

CpaBHI/IBaTb U ynopsaaouuBaTh LCJIbIC YHUCIIA, OOBIKHOBEHHELIE U

JCCATHYHBIC le06I/I, CpaBHHBATH YK CJIa OJHOT'O U pa3HbIX 3HAKOB

1.3

BpimonHATe, codeTras  yCTHbIE WM NHUCBMEHHBIE  IPUEMBI,
apupMeTHYeCKUe JeHCTBUS C HATYPaJbHBIMH U IIETBIMU YHUCIIAMHU,
OOBIKHOBEHHBIMH U JECATUYHBIMHU JAPOOSMH, MOJIOKUTEIBHBIMU U

OTpULATCIIbHBIMU YUCIIaMHU

1.4

BpluncisaTe 3Ha4EHUS YUCIIOBBIX BBIPAKEHUM, BBIIIOIHATD IPUKUIKY
U OLIEHKY pe3yjbTaTa BbIUYMCIIEHHU, BBIIOIHATH MpeoOpa3oBaHUs
YHCIIOBBIX BBIPQKEHUI Ha OCHOBE CBOWCTB apU(METHUECKUX

ENCTBUH

1.5

OprrJ'IfITI) OeJbIE 4YHCila HW ACCATHYHBIC I[pO6I/I, HaXOoaUuThb

NpUOIMKEHUS YHUCEeIT

1.6

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSIMON C COOTBETCTBYIOILIUM
eil yrcnoM U U300paxkaTh YKUCIa TOUKAMHU HAa KOOPIUHATHOW NPSMOH,

HaxXoauTh MOJYJIb YHCJIa

1.7

CoOTHOCHTD TOYKY B HpHMOerHBHOﬁ CUCTCMC KOOpAHMHAT C

KOOpaAruHaTaMu 9TOM TOYKHU

1.8

OprTJ'IHTB OeibIC 4YHCIa W ACCATHUYHBIC ,Z[pO6I/I, HaXoaUuTb

IpUOIMIKEHUS YHUCEIT

YucnoBbie U 6YKB6HHBIG BBIPAKCHUA

2.1

[Tonnmatp U ynoTpeOIsiTh TEPMUHBI, CBI3aHHBIE C 3aIUCHIO CTENICHU
yHclia, HaXOOuTh KBaJpaT U KyO uwMcia, BBIUUCIATH 3HAYCHUS

YU CJIOBBIX Bblpa)l(eHI/Ifl, COJZCpKAINX CTCIICHU

2.2

ITonp30BaThCA IpU3HaKaMU JCJIUMOCTHU, PACKIAAbIBATE HATYPAJIbHBIC

qurcjia Ha IPOCTBIC MHOXKUTCIIN

2.3

ITonp30BaThCA MaCIJ_ITa6OM, COCTAaBJIATH MPONIOPIUN U OTHOLICHUA

24

Hcnonp3oBaTh 6y'KBLI 1A} b § 0003HAUYECHHS YHCell Inpru  3anmcu

MATEMATHICCKUX BBIpa)KeHHfI, COCTaBJIATH 6YKB6HHBIC BBIPAXKCHUSA U




(I)OpMy.TILI, HaXOOUTb 3HAYCHU A 6YKBCHHBIX BBIpa)KCHI/II\/'I

2.5

Haxonute HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA

Perrenure TekcTOBBIX 3ama4

3.1

Pemiate MHOromaroBble TEKCTOBBIE —3aJadyu apH(bMeTquCKHM

CII0CO00M

32

Pemrate 3aa4y, CBA3aHHBIC C OTHOIICHUEM, ITPOTIOPHUOHAIIBHOCTHIO
BCJIMYUH, IMMPOLUCHTAMH, pC€UIaTh TPHU OCHOBHLIC 3a/1a4 Ha I[p06I/I 151

IMIPOLCHTLI

33

Pemate 3amaum, cojepkamue 3aBHCHUMOCTH, CBS3BIBAIOIIWE
BEJIMUMHBI: CKOPOCTb, BPEMsI, PACCTOSIHME, ILIEHY, KOJUYECTBO,
CTOMMOCTh,  NIPOM3BOAUTEIBHOCT, BpeMs, OO0BEM  pabOTHI,
UCTIONB3YSl apuPMeTHUecKue ACUCTBUS, OIEHKY, MPUKUIKY;
TTOJT30BATHCS

CAMHUIIaMHU U3MCPCHUA COOTBCTCTBYIOIIUX BCIIMYNH

34

CocCTaBiATh 6YKB6HHI)IG BBIPAXKCHUS 110 YCJIOBHUIO 3a1a49n

3.5

N3enekars na(pOpMAaIHIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA
JIMHENHOM, CTONI04aToi 158170 KpyroBOU
Jarpammax, WHTEPIPETUPOBATH

IPCACTABJICHHBIC JAHHBIC, UCIIOJIL30BATh JAHHBIC ITPU PCIICHUU 3a4a4

3.6

[IpencraBnsaTe MHPOPMAIUIO C TOMOINBIO TAONHIl, JTHHCWHOU W

CTOJIOYATON AUarpamMm

Harnsangnas reoMeTpus

4.1

[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, MMEIOIIUX
bopMy U3yUEHHBIX T€OMETPUUECKHX TUIOCKUX U MPOCTPAHCTBEHHBIX

buryp, npuMepsl paBHBIX 1 CHMMETPUYHBIX (DUTYDP

4.2

N300pakaTh ¢ MOMOLIbIO LUPKYJIS, JUHEHKH, TPaHCIOPTHpA Ha
HEJIMHOBAaHHOW W KjieT4aTod Oymare H3ydeHHble IUIOCKHE

reoMeTpuueckue GUrypsl ¥ KOHQUTYpAUH, CAMMETPUYHBIE (PUTYPbI

43

[Tonb30BaTbes TEOMETPUUECKUMU MOHATHUSMU: PABEHCTBO (QUTYD,
CUMMETpHs;  MCIIONb30BaThb  TEPMUHOJIOTHIO,  CBSI3aHHYIO  C

CUMMETpHUEN: OCh CAMMETPHUH, LICHTP CUMMETPHUHA

44

Haxogute  BEIMYMHBI  yIJIOB  W3MEPEHHUEM €  IOMOILBIO
TPaHCIOPTHPA, CTPOUTH YTJIbl 33JaHHON BEJIIMYUHBI, I10JIb30BATHCS
IIpY PELICHUM 3aJay IpaayCHOM MepoH yIJIOB, paclio3HaBaTb Ha
YepTekKax OCTPBIM,

IPsIMOi, pa3BEPHYTHIN U TYIION YIUIbI

4.5

BremanciasaTs AJINRY J'IOMaHOI\/'I, MEPUMETP MHOI'OYTOJIbHHKA,

IMMOJIb30BAThCA CAUWHHIAMU HU3MCPCHUA MJIMHBI, BbIpaXaTb OJHU




CAUHUIIBI USMCPCHHUA NJIMHBI YCPC3 APYTUC

4.6

Haxomute, wucnonb3ys 4YepTEXHBIE MHCTPYMEHTBI, PACCTOSHUS:
MEXIy IBYMs TOYKAMH, OT TOYKHM JO MNPSAMOM, NIUHY IIyTH Ha

KBaJIpaTHOM CETKE

4.7

Boruncnsate miomaabs GUryp, COCTaBI€HHBIX U3 NPSIMOYTOJIBHUKOB,
HCIOJIb30BaTh pa3dueHue Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (DUTYPBI,
JNOCTpauBaHUE 1O IPSAMOYIOJIbHHKA, II0JI30BATBCA OCHOBHBIMU
COUHULAMU W3MEPEHUs IUIOIIAAM, BBIPAXKATh OJHU CIUHUIIBI

HU3MCPCHUS TUIOMIAAN Y€PEe3 APYIruc

4.8

PacrioznaBate Ha MOZENAX M H300paKEHUSAX NHUPAMHUAY, KOHYC,
LWIMHJIP, UCHOJIb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, IpaHb,

OCHOBAHHE, Pa3BEPTKA

4.9

N3o006paxaTh Ha KJIETYaTOM Oymare MPSIMOYTOJTHHBIN

napaJjICJICIIUIICT

4.10

Boruncisate 00bEM  MPSIMOYTOJIBHOTO — MapajieNienunena, Kyoa,

IMOJIB30BATHCA OCHOBHBIMU €CAWHUIIAMU U3MCPCHUA 00BEMa

4.11

Pemate HecloXHBIC 3aJadu  Ha HaxXO0XIACHUC TI'COMECTPUYCCKUX

BCJIIMYHMH B MPAKTUYCCKUX CUTyalUAX




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

S KUIACC

Kon

IIpoBepsieMbIi 3J1eMEHT COAEPKAHUS

Harypanbnble unciia u HyJb

1.1

Harypanbroe uncno. Psg HatypanbHbix uucen. Yucmo 0. M3oOpaxkenue

HaTypaJIbHBIX YHMCEJl TOYKaMU Ha KOOPJIMHATHOU (YHCIO0BOM) MpsMO

1.2

[lo3uumonHass cucrema cuucieHuss. Pumckas nHymepanuda. [lecsatuunas

CHUCTEMA CUUCIICHUA

1.3

CpaBHeHUE HaTYpaJIbHBIX YMCEN, CPABHEHUE HATYpPaTbHBIX YHCEI C HYJIEM.

OxpyrieHne HaTypaJIbHbIX YHCEI

1.4

CnoxxeHue, BBIUUTAHHE, YMHOXXCHHE U JCJIICHHE HATypaJbHBIX YHCEL.
CBOMCTBO HyJIA MpH CIOKEHUH, CBOWCTBA HYyJIS U €AWHUIBI TIpHU
yMHOXXeHHUH. [lepemecTuTennbHOE W CcouYeTaTeIbHOE CBOMCTBA (3aKOHBI)
CIIOKEHUS H

YMHOKCHUS, paClIpCACIINTCIbHOC CBOICTBO (SaKOH) YMHOKCHUL

1.5

Hcnonw3oBaHue 6y1(B JJIA 0003HAaYECHHUSI HEU3BECTHOI'0 KOMIIOHEHTA U

3aMucy CBOMCTB apu(pMeTHIECKUX ACHCTBUI

1.6

Jlenutenu W KpaTHbIE 4YWCIa, paszlokeHHUe Ha MHoxuTenu. [Ipocteie u
coctaBHble uncia. [Ipusnaku aenumocty Ha 2, 5, 10, 3, 9. Jlenenue ¢

OCTaTKOM

1.7

Cremnensp ¢ HATypaJIbHBIM I10Ka3aTCJICM. 3ammch 4ucia B BUJC CYMMBI

pa3psAHbIX CIaraeMbIX

1.8

UucnoBoe BblpakeHUE. BbIYMCIIEHME 3HAYEHUN YHCIIOBBIX BBIPAXKECHUM,
NOPSAZOK BBINOJIHEHUA JeUCTBUM. lcnonp30BaHME NPU  BBIYUCIICHUSAX
NEPEMECTUTEIILHOTO U COYETATEJIBbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS U

YMHOXEHUS, paCIpeIeIUTEIHHOTO CBOMCTBA YMHOXKEHHS

Hpobu

2.1

[IpencraBaenne o ApobOu Kak CrmocoOe 3amucu  YacTH  BEIWYUHBI.
OO0bikHOBeHHBIE 1poOu. [IpaBunbHbBIC U HETpaBUIbHBIE Apoou. CMelanHas
Ipo0b, TIPEICTABICHUE CMEIIAaHHOK JApoOU B BUC HEMPABWIBHON JPOOU U
BBIJICJICHUE 110N YacTH YWClia U3 HempaBWIbHOW apodu. M3o0paxeHue

Npo0eil TouKkaMH Ha YMCIIOBOW IIPSIMOI




OcHoBHoOe cBoiicTBO npodu. Cokpamienue apooOeit. [IpuBenenue npodbu k

22 HOBOMY 3HaMeHatento. CpaBHeHUE apodeit
53 CrnoxeHue ¥ BRIYMTaHUE OpOo0ei. YMHOXKEHHE U JIeTICHUE Ipo0Oeii, B3auMHO-
' oOpartHble 1podu. HaxoxaeHne yacTu 1eIoro U IENIOoro Mo ero 4acTh
Hecstrunas 3anuck npoOeit. [IpencraBneHue necATHUHON OpoOW B BUIE
2.4 O0OBIKHOBEHHOM. V300pakeHne NeCATUYHBIX APOOCH TOYKaMU Ha YHCIOBOM
npsimoii. CpaBHEHHE JECATUYHBIX ApoOeit
55 Apudmerndeckue AEUCTBUS C JACCATHUHBIMU JApoOsimMu. OxpyrieHue
' JECATUYHBIX JpoOei
3 Pemenue TekCTOBBIX 33124
3.1 Pemiennie TeKCTOBBIX 3a71a4 apuPMETHUECKUM CIIOCOOOM
15 Pemenne nornyeckux 3amau. Pemenue 3agau nepe6opoM Bcex BO3ZMOKHBIX
' BapHaHTOB. Vconp30BaHUEe MPU PEIICHUH 3a]1a4 TaOJIUIl U CXEM
Pemenue 3amau, comepxkamux 3aBUCHMOCTH, CBS3BIBAIOLIUE BEIUYHHBI:
13 CKOPOCTb, BpeMsl, pacCcTOsHUE, IIeHY, KOJUYECTBO, CTOMMOCTh. ENHMHUIIBI
' M3MEpEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BpeMeHH, ckopocTu. CBs3b
MEXIy €IUHUIIAMH U3MEPEHUS KKI0N BEITMUUHBI
34 Pemenre ocHOBHBIX 3a/1a4 Ha ApoOH
35 [IpencraBiaeHue TaHHBIX B BUJE TaOJHUII, CTOJIOYATHIX JUATPAMM
4 Harnsannas reomerpust
Harnsanueie mpeacraBneHusi o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
4.1 OTpE30K, Jy4, YroJjl, JJoMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpPYyT. YTOIL
[Ipsmoii, OCTpbIi, TyNOW U Pa3BEPHYTHIN YTIJIbI
JlnvHa oTpe3ka, METpUYECKUE €UHUIIBI JUTUHBL. [[1Ha JoMaHoiH,
4.2 NIEPUMETP MHOTOYTOJIbHUKA. N3mepenune u IIOCTPOCHHE
YIJIOB C  TOMOIIBIO
TpaHCIOPTHUpA
43 Harnsmaeie npencraBieHus o GuUrypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
' MPSIMOYTOJIbHUK, KBaApaT, TPEYTOJIBHUK; O paBeHCTBE (QUryp
N3o6paxenune ¢uryp, B Tom uucie Ha kierdaroi Oymare. Iloctpoenue
44 KOHUrypauii U3 dYacTeil NpsiMON, OKPY>KHOCTH Ha HEIMHOBAHHOM U
' kietyatoil  Oymare. Vcmonb3oBaHHE CBOMCTB CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaJipaTa
[Inomane mnpsMOyroJbHMKa ¥ MHOTOYTOJBHHKOB, COCTABJICHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM YHUCIE (QUTYp, U300paKEHHBIX HA KIIETYATON




Oymare. EquHUITBI H3MEpEeHUSs TUIOIIA I

4.6

Harnsaansre IIPEICTABICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
NpsSMOYTOJIbHBIM Tapajiesnenunes, Ky0, MHororpaHHukH. V3oOpakeHue
NPOCTEHIINX MHOTOTPAaHHHUKOB. Pa3BEpTkM Kyba ¥ mapasiesnenunesna.
Co3nanue mMozeneil MHOrorpaHHUKOB (M3 Oymaru, poBOJIOKH, TUIACTHIINHA

U ApYTUX MaTEpUaoB)

4.7

O0BEM MPAMOYTOJIBHOTO Tapayuienenuneaa, kyoda. EauHunsl n3smepeHus

00BEMa

6 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEP/KAHUSA

HarypanbHble uncia

1.1

ApudmeTrnueckue ACUCTBUS ¢ MHOTO3HAYHBIMHU HATYPaJIbHBIMH YHUCIIAMU.
YucnoBble BBIpAXEHUS, MOPSAOK JCHCTBUH, HCIONB30BaHUE CKOOOK.
Hcnons3oBanue MpU BBIUUCICHUAX IEPEMECTUTEIBHOTIO U COYETATEIBHOTO
CBOMCTB CIIOKE€HUS M YMHOMEHHUS, PACIPEACIUTEIBHOTO CBOMCTBA

YMHOKEHUS

1.2

OxpyrieHue HaTypaJIbHbIX YHCEI

1.3

Jenurenu v KpaTHbIE Ynciia, HAMOOJBIINI OOIIUH IeTUTETh U HAMMEHbIIIEe

06Iuee KpaTHOC. HGHI/IMOCTL CYMMBI U IIPOU3BEACHUSA

1.4

JleneHue ¢ oCTaTKOM

Hpobu

2.1

OObIKHOBEHHAs! Ipo0b, OCHOBHOE CBOWMCTBO JIPOOH, COKpAIIEHUE JIPOOEH.

CpaBHeHHE U yIIOPsIIOYMBAHUE JPOOeii

22

Pemenne 3aa4 Ha HaXOXJACHUEC YaCTH OT LCI0I'0 M ICJIOro 10 €ro 4acrtu.

JlpoOHOE 4KCII0 KaK pe3ysbTaT JeJIeHUs

23

[IpencraBnenue necsTUYHOM JpoOM B BHIE OOBIKHOBEHHOH JpoOu U

BO3MOXHOCTDb IMPEACTABJIICHUA OOBIKHOBEHHOM IlpO6I/I B BUJC I[GCSITI/I‘-IHOI\/JI

24

JlecaTuaHble ApOOM M METpUYecKas cuctema mep. ApupMeTHyeckue
JEUCTBUS U YUCIIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMH M JECATUYHBIMU

IpoOsIMU

2.5

OTHolIEHHE. I[eﬂeHI/Ie B JAaHHOM OTHOIICHHUH. MaCH_ITa6, mponopuus.

[IpuMeHeHne nponopuuii IpU pelIeHUH 3a1a4




2.6

[TonsiTue npotieHTa. BrrunciaeHue npoeHTa OT BEJIMUYUHBI U BEJTUYUHBI TTO
e€ mpoleHTy. BolpakeHue MpoleHTOB AECATUYHBIMU Apobsmu. Perienue

3aia4 Ha IMMPOLICHTHI. BBIpa)KeHI/Ie OTHOIICHHA BCIIMYUH B IIPOLCHTAX

ITonmoxxurenbpHBIC U OTPULIATCIILHLIC YMUCIIa

3.1

[TonoxurensHble U OTpULIATENbHBIE Uucaa. Llensle uncna. Moayns uncna,
reoMeTpUYecKasl MHTepIpeTanus Moayis yuciaa. M3o0paxxeHue ducen Ha

KOOpJMHATHOU MpsiMoil. HncioBbie MpoMeKyTKU. CpaBHEHUE YUCET

32

ApI/I(I)MeTI/I‘{CCKI/IC JENUCTBUS C IIOJOXHUTEIbHBIMU M OTpHUIATCIIbHBIMHA

qHuciiaMu

3.3

[IpsimoyromnbpHas cucTeMa KOOPAWHAT Ha TUIOCKOCTH. KoopIMHATH TOUKM Ha
IUIOCKOCTH, abcmmcca W opauHara. llocTpoeHume Touek u ¢Guryp Ha

KOOp,Z[PIH&THOfI IIJIOCKOCTH

ByKBeHHHe BBIPAKCHUSA

4.1

[Ipumenenne OykB [ 3amMCH  MAaTEeMAaTHYECKUX BBIPDAKEHHH U
npeiokenuil.  CpoiictBa  apudmernueckux aeiictBuil. BykBeHHbIe
BBIDOKEHUSI W YUCIOBBIE IIOJCTAHOBKM. bDyKBEHHBIE  paBEHCTBa,
HAaXO0XICHUE

HCHU3BCCTHOI'O KOMIIOHCHTA

4.2

®opmyibl, (HOpMyIIbI IEpUMETpa U IJIOLAAN MPAMOYTOJbHUKA, KBaapaTa,

o0bEMa napajsienenunesaa u Kyoa

Penienne TeKCTOBBIX 3a1a4

5.1

Pemrenne TekCTOBBIX 33724 apu(PMETHUIECKUM CIIOCOOOM

52

Pemenue nornyeckux 3aaay. Penienue 3aiay nepebopoM BCeX BO3ZMOXKHBIX

BApUAHTOB

53

Pemenne 3apmau, comepkamyx 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIMYUHBI
CKOpOCTb,  BpEMsI, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOUTENLHOCTh, BpeMs, 00BEM paboThl. EMuHUIBI H3MEpeHUs:
Macchbl, CTOMMOCTH, PpAacCTOSIHMs, BPEMEHH, CKOpocTU. CBS3b MEXITy
€AVHULIAMHA

HU3MCPCHUSA Ka)XJIOM BEITUYHMHBI

54

Pemenue 3aa4, CBA3aHHLBIX C OTHOIICHHUEM, I[MPONOPHUOHAIIBHOCTBIO

BCJIIMYMH, IPOUCHTAMHU, PCIHICHUEC OCHOBHBIX 3aJa4 Ha I[p06I/I " IIPOLICHTEI

55

OneHka ¥ NpUKHUAKa, OKpyrieHue pesynbrara. CocTaBiieHHe OYKBEHHBIX

BBIpa)KCHI/Iﬁ 110 YCJIOBHUIO 3a/1a4H.

5.6

[IpencraBienue JaHHBIX ¢ MOMONIBI0 Tabmuil u auarpamMm. CrtomOuaTsie




auarpamMmbl. YTeHre KpyTroBbIX AuarpaMmm

6 Harnsannas reomerpust
61 Touka, mnpsMas, OTpe30K, Jyd, Vyroj, JIOMaHasi, MHOTOYTOJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpPYT'
62 B3aumHOe pacnonokeHue ABYX MNPsIMBIX Ha IIJIOCKOCTH, INapajulelIbHbIE
. HpsiMble, IEPIIEHANKYJIIPHBIE IPSIMBbIE
63 W3mepenue paccTostHUI: MEXIy ABYMsI TOYKAaMH, OT TOYKH IO IPSIMOH,
' JUITMHA MapuIpyTa Ha KBaJpaTHOM ceTke
6.4 W3mepenue 1 ocTpoeHHe yIiaoB ¢ MOMOUIbIO TPAHCIIOPTUPA
65 Bunsl TpeyrojbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIOYIOJIbHBIN,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUM
66 YetpipéxyroabHukK. IIpsAMOyronbHUK, KBaapaT: HCIOJIb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, IMarOHAJICH
N300pakeHne reoMeTpuuecKux (QUryp Ha HEJIWHOBAHHOW Oymare c
6.7 WCTIOIB30BAHUEM  LIMPKYJIA, JMHEWKH, YrOJIbHUKA, TPaHCIOPTHPA.
[TocTpoenus Ha kieTuaToit Gymare
6.8 [lepumeTp MHOrOyrojabHHUKa
[lonsatne  momaau  Gurypbl, €OUHMULBI  HU3MEPEHHS  IUIOLIA]IH.
6.9 [Tpubnmxénnoe n3MepeHue wiomaau Guryp, B TOM Yuclie Ha KBaJIpaTHOH
CEeTKe
6.10 [TpubmmxEéHHOE N3MEPEHNE ITTMHBI OKPY>KHOCTH, TIJIOMIAIU Kpyra
611 Cummerpusi:  LeHTpaibHas, oceBas M 3epkaibHad. IlocTpoeHue
' CUMMETPUYHBIX (QUTYD
Harnsanusie IIPEJICTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajiesienunes, Kyo, mpusma, nupaMmuaa, KOHyC, HWIMHAP, map U cdepa.
6.12 N300paxkenne  mpocTpaHCTBeHHBIX  ¢uryp. Ilpumepsl  pa3Béprok
' MHOTOTPaHHMKOB,  LWIMHIpa W  KoHyca. Co3zmaHue  mojenen
MIPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, MpOBOJIOKH, IJIACTUINHA U IPYTHX
MaTepHaJIoB)
6.13 [Tonstue 00bEMa, eqMHUIIBI U3MEpPeHUsT 00bEMa. OOBEM TIPSIMOYTOIBHOTO

napasenenuneaa, kyoa




PABOYASI TIPOTPAMMA
(ID 8704598)

Y4eOHOro Kypca «AJireopa»

Ju1st oOyyaromuxcs 7-9 Kiaccos



IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHWUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHMsI: OHa 00ECIIEYNBACT N3YUCHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK W TyMaHUTAPHOTO LMKIOB, €€ OCBOECHHE HEOOXOAUMO Jsi
POJOJIKEHUSI 00pa30BaHuUs U B MOBCETHEBHOM KU3HU. PazBuTHe y oOydaronmxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH anreOpanmdecKux
abcTpakiMii, cnoco0e OTPAKEHHUSI MAaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOLIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOEIMPOBAHUA B HAay4YHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJaNnTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anreOpbl oOecleuyuMBaeT pa3BUTHE YMEHHsI HaONIOAaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yTBepkaeHH. OcBOoeHHE Kypca aareOpsl o0ecneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIUICHUST OOYYarolIMXCs: OHM HWCIHOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE PAcCyXXIeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOyyeHue anreOpe  mpeamoyiaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITENTFHOW  JIEATENBHOCTH OOYYalOIINXCs, MOITOMY CaMOCTOSITEIIEHOE
peleHue 3a7a4 SBISETCs peann3aluei JesTeIbHOCTHOTO IPUHIIKIIA O0yUeHUsI.

B crpyktype mporpaMmbl ydeOHOTo Kypca «Anredpa» A OCHOBHOTO

oO1rero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE
JTMHWH:
«Uncna W BBIYUCICHUSA», «AJNreOpandecKkue BBIPAKCHHUS», «YPaBHEHHUS W
HepaBeHCTBa», «DyHkmum». Kaxgas w3 »THX coaepikaTreabHO-METOIUIECKIX
JMHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICHUCTBYS C
JIpYyrUMHU €ro JuHusSMU. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOTUTCS JIOTHUECKU PaCCyXAaTh, MCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOTO 00pa30BaHMs M CHOCOOCTBYIOIIUE OBJIAJICHUIO O0YYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenbHOW |
CTPYKTYpPHOM OCOOCHHOCTHIO Yy4eOHOTO Kypca «AnreOpa» SBIsSETCS €ro
MHTETPUPOBAHHBIN XapAKTED.

Conepxanve auHUM «Yuclia W BBIYHCICHUS CIYXKUT OCHOBOW IS
TabHEHIIIETO M3YYCHHs] MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aIrOpPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs
CBSI3aHO C PAallMOHAIBFHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (HOpMHpOBaAHHEM



NPEJICTaBICHUA O JEHCTBUTEIBLHOM 4YHCJE. 3aBEpIICHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011ieMy 00pa30BaHUIO.

CopeprkaHue IByX anreOpandecKux JMHUN — « Alredpandeckue BhIPasKeHUsD)
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIUXCS
MaTE€MaTUYEeCKOro ammapara, HeoOXOAMMOro JJii pElIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX IPEAMETOB U MPAKTUKO-OPHUEHTHPOBAaHHBIX 3anady. Ha yposHe
OCHOBHOI'0 001iero o0Opa3oBaHMsi Y4eOHBIM MaTepuan TpPYIHIUPYETCs BOKPYT
palMOHANIBHBIX BbIpaXXKeHUIl. AnreOpa AEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKH Kak
A3bIKa IS TMOCTPOCHHMSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
SABJICHUM peanbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKXKe
JaNbHelIlee pa3BUTHE aJTOPUTMUYECKOTO MBIILICHUS, HE00X0JUMOro, B
YacTHOCTH, JMJI1 OCBOEHHMS Kypca HWH(OpPMATUKH, U OBJIaJIECHUE HaBbIKAMHU
JeNyKTUBHBIX paccyxaenuid. [IpeoOpasoBanne cuMBOIBHBIX (OPM CIIOCOOCTBYET
pPa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Copeprkanue pyHKIMOHAIBHO-TparuecKoi JIMHUK HAIEJICHO HA TIOJy4YeHHE
oOy4JaronMMUCs 3HAHUNW O (QYHKLIMIX KaK BaKHEHIIed MaTeMaTUyecKoM MOJIeiu
JUI OTIMCAHUSI M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOAC
u oduectBe. M3ydyeHne marepuana CHocOOCTBYET pPa3BUTHIO Y OOy4aroUIuMXcs
YMEHUS UCIIONIb30BATh PA3IMYHbIC BHIPA3UTEILHBIE CPEICTBA S3bIKA MAaTEMAaTUKU —
CJIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopmMupoBaHue
MIPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIIN3ALUU U KYJIbTYpPHI.

CornacHo yweOHOMY IUlaHy B 7-9 Kiaccax wu3y4yaeTcsl y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKIIIOYAET CJEAYIONIME OCHOBHBIE PA3fesibl COJCP>KAHUS:
«Yucna W BBIYUCIEHUS», «AdreOpandeckue BBIPAXKECHUS», «YpaBHEHHUS WU
HEPABEHCTBa», « DYHKIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurca 340 yacos: B 7 Kiiacce —
102 4gaca (3 gyaca B Hezneno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce
— 136 yacoB ( 3 waca B Hegemo mo ®PPII + 1 wac u3 vactu dopmupyemoit
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUM). M3MeHeHus: BHECEHBbI B pabouyro
nporpamMmy 9 kjacca myTeM BKJIFOUEHHSI B OCBOEHHE HOBOrO y4eOHOro maTepuana
1 (POpPMHPOBAHME COOTBETCTBYIOIIMX IUIAHUPYEMBIX pE3YyJbTaTOB C TEMU
YMEHUSMU U BHJAMHU JEATEIBHOCTH, KOTOpbIE MO pe3yinbraram BIIP B ampene
2025 ¥ MO OKOHYaHUU HU3YYEHHUS HOBOTO MaTepuayia ObUIM BBISABICHBI Kak
MpOOJIEMHBIE MOJISL.



COILEPXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, MEPEX0]] OT OAHON (HOPMBI 3aIlUCU
npobeii k apyroil. IloHsTHE palMOHAIBHOTO 4YHCIIA, 3alKCh, CpPaBHECHHE,
yHOPSOUYMBAHUE  PAlMOHAIBHBIX  4ucel. ApudMernyeckue ACHCTBUS C
palMOHAJbHBIMUA YKCIIaMH. PelieHne 3amad u3 peanbHON MPAKTUKU HA 4YacTH, Ha
Ipoou.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeaesieHre, mnpeoOpa3zoBaHHe
BBIPQXEHUI HAa OCHOBE ONPEIENIECHHUs, 3aiCh 00bIINX yKces. [IponenTsl, 3anuch
NPOLIEHTOB B BHUJI€ IpOOM U ApoOU B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33Ja4u Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEAaTbHON IPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCUMOCTHM, B TOM  4YHCle mOpsiMas U oOpaTHas
IPONOPLUOHAIBHOCTH.

AnredpanvecKkue BbIPaKeHHUS

IlepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3Ha4YeHHUs NepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
(dbopmynsl. Beruucienus no ¢popmynam. [peodpazoBanne OyKBEHHbBIX BbIPAKEHUH,
TOXK/IECTBEHHO pAaBHbIE BBIPDAXEHMS, NpPaBWIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK U IPUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOTOwIeHa. CloXKeHue, BhIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOMKEHMS: KBajpaT
CyMMBl M KBagpar pasHocTtu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOTI'OYJICHOB Ha MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHMs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUH.

JluHeiHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHUS, pEIICHHE JIMHEHUHBIX ypaBHeHH. CoCTaBI€HHUE YpaBHEHHI 1O
YCJIOBHUIO 3a71a4uu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C JIBYMsI IEpEMEHHbIMU U ero rpaduk. Cucrema JIByx
JIMHEMHBIX yPaBHEHUU C JBYMs II€peMEHHbIMU. PerieHue cucrtem ypaBHEHUMU
Coco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DYyHKIUU



Koopaunarta Touku Ha npsiMoil. YucinoBble TPOMEXYTKU. PaccTosiHue MExIY
JIBYMs TOYKAMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyrosibHast cucteMa koopAauHaT, ocu Ox u Oy. AbGcuucca U opaUHAaTa
TOYKHM Ha KOOPAUHATHOM 11ockocTh. [IpumMepsl rpadukoB, 3ajaHHBIX (pOopMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucumocted. I[lonstme Qynkumm. [padux
¢bynkuuu. CroiicTBa pyHkumii. JIunelinas ¢pynkius, e€ rpaduk. ['padux Gyakmmm
y = [|x|. I'paduueckoe pemieHue JIUHEWHBIX YpPaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHEHHUM.

8 KUIACC

Yucaa v BIYMCICHUS

KBagpartueiii kopeHb u3 uucna. [loHstue 00 wHppanuoHAIBHOM 4YHUCIE.
JlecsiTuunable TPUOTMHKEHHS UPPAITMOHATIBHBIX Yyrcesl. CBONWCTBA apr(pMETHIECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUSIM. [[€MCTBUTEIBLHBIC YUCIIA.

Crenens ¢ 1enbpIM nokazaTesneM U e€ cpoiicTBa. CTanaapTHas 3alUCh YUCIIA.

AnreOpandeckre BhIpakeHNs AJiredpaniecKue BbIpaskeHust

KBanparnsiil TpEXWIEH, pa3iokKEeHUE KBAAPATHOrO TPEXWICHA Ha

MHOXXHUTENU. Anredpandeckas IpOOBb. OcHOBHOE CBOMCTBO
anredpandecKou npobu. CroxeHue, BBIYMTAHHUE,
YMHOXXEHHE, JEJICHUE  alreOpanyecKux Ipooei.

PanoHanbHble BhIpaXXEHUS U UX MIPEOOPA30BAHHUE.

VYpaBHEeHUS 1 HEPABEHCTBA YPABHEHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBAJApPaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEeHHN, CBOASAIIMXCS K JTMHEUHBIM U KBaJIPaTHBIM.
[Ipocreiime ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

['paduyeckas uHTEpIHIpeTalvsl ypaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YPAaBHEHHUW C JBYMS IE€peMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7a4 aIreOpanvdeckiuM CrocoooM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJJTHOW NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHkMY OyHKINH

[Tonsitue pynkuuu. O61acTh ONPEACICHUS U MHOKECTBO 3HAUCHUH (YHKITUH.
Crioco0Obl 3aanus PyHKIIHHA.

I'paduk pynkimu. Urenne cBocTB GyHKIuU mo e€ rpaduxy. [Ipumepsl
rpadukoB GYyHKIHMA, OTPAXKAIOIMIUX PEATLHBIE MPOIECCHI.



@DYHKIMY, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIOPIHOHAILHEIC
3aBHCHMOCTH, uX rpaduki. PyHkuun y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pelLICHUE YPAaBHEHUM U CUCTEM YPABHECHUU.

9 KVIACC

Yucaa v BBIYMCICHUSA

PanvonanbHble 4Kclia, UppallMOHANIbHBIE YHCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE Ap0oOH. MHOKECTBO IEUCTBUTENBHBIX YUCEN, ACHUCTBUTENbHBIE YHCIIA
Kak OECKOHEUHBIE JECATUYHBIC JpoOH. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII K KOOPJIUHATHOM MIPSIMOU.

CpaBHeHUE JIEWCTBUTENBHBIX YHWCE, apuMeTH4YecKue JCHUCTBUSA C
NENCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAlOLIEro MHpPA, JIATEIBHOCTh NPOLECCOB B
OKpPY’KaroILIEM MHUpE.

[TpubnnxEnHoe 3HAUeHHE BEIMYMHBI, TOUHOCTh NpuOImkenus. OKpyriieHue
yucen. [Ipuknaka u onieHka pe3yJIbTaToOB BEIYUCICHUM.

YpaBHeHUS U HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCS K JIMHEHMHBIM.

KBanpatHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOIAIIMXCS K KBaJPATHBIM.
buksanparnoe ypaBHenue. [IpumMepsl pelieHuss ypaBHEHUNW TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTENH.

Pemenue npoOHO-paniiOHANBHBIX ypaBHEHUW. PelieHne TEeKCTOBBIX 3aad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMeHHbIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHM,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoW cremeHu. | paduueckas
UHTEPIPETALUS] CUCTEMBI YPABHEHUH C JBYMS IIEPEMEHHBIMM.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne IMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemMeHHoOW. KBaapaTHble HepaBEeHCTBA.
I'paduueckass wHTEepnperanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKkY OyHKIUA

KBagpartnunas ¢ynxuus, e€ rpadux u cBoiictBa. Ilapabona, koopAuHATHI
BEPUIMHBI TapadO0JIbl, 0Cb CUMMETPHUH MAPaAOOJIbI.

I'padukn Gynxumit: y =kx, y =kx +b, y=k/x, y=x3,y =Vx, y = [x| , n ux
CBOMCTBA.



YucnoBele MOCHENOBATENbHOCTH YMCJIOBBIE MOCICA0BATEIbHOCTH M
nporpeccuu

[loHATHE 4YKCITIOBOM MOCJENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOM dhopmyIioit u popmyIoit n-ro uieHa.

Apudmernueckas M reoMmerpuueckas mnporpeccur. opmysbl n-ro ujaeHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX # YJICHOB.

N300paxkeHne YICHOB apu(PMETHIECKON W TEOMETPHUYECKOW MPOTPEeCcCHid
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Ci1oKHBIE IPOLICHTBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca
«AnrebOpay XapakTepu3yrTCs:

1) narproTnyeckoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOM
MAaTE€MAaTUKH, [IEHHOCTHbIM  OTHOIIEHUEM K  JIOCTH)KEHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHHUeE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3aliu ero
MpaB, TMPEJICTABJICHUEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOIEAYp T'PakKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K 0OCYKJIEHHUIO 3THUECCKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTUE B PEIICHUU MPAKTUYECKHUX 3a7ad
MAaTE€MAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEHM JKU3HU MJisl yCHEIHOM NpodeccrHoHaIbHOM
JEATEIbHOCTU U PAa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIyIbHONU TPACKTOPUH O0Pa30BaHUS U JKU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K  SMOLMOHAJIBHOMY UM  A3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlayu, PEHICHUMN, pacCyX IACHUN, YMEHHUIO BHUJCTh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

OpPUEHTAlIMEX B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeI0BEUYECKOU
NEATENIBHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYMMOCTH IS PAa3BUTHS IIUBWIM3ALUU,
OBJIQJICHUEM SI3bIKOM MATE€MAaTUKH U MAaTE€MaTHUYECKOW KYJIbTYpPOM KakK CpeJICTBOM
MMO3HAHHUS MHPA, OBJAACHHEM IPOCTEHMIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
NESATENbHOCTH;



6) ¢usmueckoe BocnuTanue, (GpopMHpoOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATONOJIYy YU

FOTOBHOCTBIO TMPUMEHATh MATEeMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0POBbS, BEJCHUS  3J0pPOBOrO0  00pa3a  KU3HU  (3I0pOBOE  MHTaHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢u3ndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HaBbIKa pPeQICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JI0rH4ecKoe BOCIUTAHHE:

OpHEHTallMEN Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM IS pEeIIeHUs 3aaad
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIEH CpeJbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM JIsi OKPYXKAIOLIEH Cpeibl, OCO3HAHHEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanTanus K M3MEHAWIIUMCH YCJOBUSM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSX HEOIPEIACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOH JCATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETECHIIUU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dhopMyIMpOBaTh WJEH, TIOHITHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMiO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIe pelIeHUus] U JeHUCTBUS, (POPMYJIHUPOBATH W OICHUBATH PUCKU U
MOCHEACTBUSA, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble IlEﬁCTBHSI

Ba3oBble Jjoruueckue 1elicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpE/ENCHUs]  MOHATUM, YCTaHABJIMBATh CYLIECTBEHHBIH  IpHU3HAK
KJaccu(ukanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (opmyinpoBaTh U  NpeoOpa30OBbIBATH  CYXKACHMUS:
YTBEpAUTENIbHbIE U OTpULIATENbHBIC, €AMHUYHBbIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npemiaraTh ~ KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C HMCIOJB30BAHHEM 3aKOHOB JIOTUKH, JETyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30upaTh JTI0Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEP)KIACHUH (TIPSMBIE B OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOXKHBIE TOKa3aTelIbCTBA
MaTeMaTh4eckux (pakToOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh Ccroco0 perieHus yuyeOHOM 3amauu (CpaBHUBATH HECKOJBKO
BapUAHTOB peElIeHUs, BBHIOMpaTh HauOoJiee MOAXOASIIMUA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBarejbcKHe AeCTBUA:

UCMOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMS,
(bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUUE, MpolIemy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOJIUTH [0 CAMOCTOSITEJIbBHO COCTaBJICHHOMY IUIAHY HECJIOXKHbBIN
DKCIIEPUMEHT,  HEOOJbIIOE  HMCCIEAOBaHHWE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTHYECKOrO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (hOPMYIMPOBATH 000OILEHUS U BBIBOJIBI 110 pe3yJibTaTaM
NPOBEAEHHOTO HAOIIO/ICHUS, MCCIIEJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIECHHI;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTaTh
NPEOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanmueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUHU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHS 3a/1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBaTh W HHTEPHPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (QopMy MNpeAcTaBieHUs HH(POpPMALUU U HIUIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMy, HWHOW Tpadukod Hu HuX
KOMOWHAIUSIMU;

OLIEHUBATh HaAEKHOCTh MHGOpPMALMU MO KPUTEPUSAM, MPEIJI0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIC AeHCTBUA:

BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U TIEJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOYKY 3pEHHS



B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy pELICHMS
3a7a4, KOMMEHTHUPOBATh TOJTYYCHHBIN pe3yIbTarT;

B XOJI€ 00CY’KIEHMsI 331aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJIEH, HAIICIEHHBIC HA TIOUCK
pEIIeHUs, COMOCTABIATH CBOM CYXKICHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JHajiora, oOHapy»XUBaTh Pa3jIMYUe M CXOJACTBO MO3UIIMI, B
KOppEKTHOU popme popMyarpoBaTh pa3HOIIACUS, CBOU BO3PAKEHUS;
OPEJCTaBISITh  pPE3yNbTaThl  pEHIeHHs  3aJadd,  OKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4ETOM 3a/1a4 NMPE3eHTAUN U 0COOEHHOCTEN ay TUTOPHH;
INOHMMaTh ¥ MCIOJNb30BaThb  INPEUMYIIECTBA  KOMAHJIHOM U
WHANBUIYAIbHON paboThl TpU pEIICHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajad;

NPUHUMATH 1€JIb COBMECTHOW JESATENIbHOCTH, IIAHUPOBATh OPraHU3aLNIo
COBMECTHON paboThbl, pacmpelneisiTb BUABI PadOT, IOroBapUBATHCA,
00Cy»KaTh TPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboTel (oOcyxaeHus, OoOMeH
MHEHUSIMH, MO3TOBBI€ LITYPMbl U JpPYyTHE), BBINOJHATH CBOI 4YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OILICHMBATh Ka4eCTBO CBOETO BKJIaga B OOIIMN MPOAYKT MO KPUTEPHUSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranu3anus:

CaMOCTOATEILHO COCTABJIATH IUIAH, AJITOPUTM pELIeHUs 3a1auu (WM €ro
4acTb), BbIOUpaTh CHOCOO peIIeHHs C YYETOM HMMEIOIIUXCS PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJVICKT:

BIAJCTh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca |
pe3yJibTara peueHrusl MaTeEMaTUUECKOM 3a/1auu;

MpEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIpU pELICHHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAMIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa AESITEIbHOCTH MOCTABICHHOMN LIENU U
YCJIOBUSIM, OOBSICHATH MPUYUHBI JTOCTHKCHUS WIM HEAOCTHKEHUS IIENH,
HAXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI



K xoniy oOyuenus B 7 KJjacce oOyYaroUIMICS TMOJYYUT CIEIYIONTUE
MpeMETHBIE PE3YIbTaThI:

Yucaa v BBIYMCICHUSA

BoeinonHsATh, coyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apupMETHUECKUE
JEUCTBUS C PallMOHATBHBIMU YUCIAMU.

HaxonuTe 3HaYeHWs YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpPa3HBIE
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAUYCHUI JPOOHBIX BBIPAKEHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT OmHON (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIC YUCIA.

OKpyrisTh yucna.

BbINOAHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaYCHUIM
YUCJIOBBIX BBIPAXXEHUU. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypajlbHBIMU
NOKA3aTEeISIMH.

[IpuMeHsSTh IPU3HAKU IETUMOCTHU, Pa3IOKEHNE Ha MHOXKUTEIIU HAaTyPaIbHbIX
YUCEel.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHbIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIIMYHH, IPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUs 3a7ad ¢ Yy4ETOM OTPAaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanvecKkue BbIPasKeHHsI

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoIiecce OCBOSHUs yueOHOTO MaTepuala.

HaxoauTh 3HaueHus OYKBEHHBIX BBIPAXKCHUN MPHU 3aaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUSt  LEJIOTO  BBIPAXKEHUS B MHOTOYJICH
MIPUBEICHUEM TTOJAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXKHUTEIW C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIero MHOXUTENS, TPYIIUPOBKU CJaraeMbix,
npuMeHeHUsT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpuMensaTh npeoOpa3oBaHUsi MHOTOWICHOB JJISI PEIICHUS] PA3JIMUHbIX 3a/1a4
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MTPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMHU IIOKA3aTEISIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPAaBEHCTBA



PemaTtp nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBHIIA
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepATh, sABIIsIETCSA
JIM YUCJIO0 KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaduyecKkre METObI IPHU PEIIEHNUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl nap 4YHCEN, SBISIOLMXCS PEUIEHUEM JIMHEHHOTrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JIMHEWHOIO YPABHEHHUS C
ABYMsI TE€PEMEHHBIMH, MOJB3YSACh TpapUKOM, HPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemats cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
qucie rpaduuecku.

CocraBisATh W pemaTrh JHWHEMHOE YpPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YyCJIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4H I10JIy4YEHHBIN pe3yJIbTar.

DYyHKIUU

N300pakaTh Ha KOOPAMHATHON MIPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIICHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
aJIreOpanvyeckoM s3bIKeE.

OtmedaTs B KOOPAMHATHON IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPIMHATaM,
CTpOUTh Tpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnucelBaTh C TOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM PaOOTBHI.

Haxonute 3HaueHne pyHKIIMM MO 3HAUYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuil cocod MPEACTAaBICHHUS W aHalu3a WHGOpMaIH,
U3BJIEKAaTh U UHTEPIPETUPOBATH NH(OPMALIMIO U3 I'PpaUKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOyuenus B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucs1a ¥ BIYMCTICHUS

Hcnonp30BaTh HayajabHBIE IIPEACTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
quCces JUIsl CPaBHEHUS!, OKPYIJVIEHNS U BBIYMCIECHUHN, N300paXxaTh NEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOMU.

[IpumeHATs TOHATHE apUPMETHUECKOrO KBAApPaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, MCIOJIB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJIHATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJAEpKAIMX KBaJApaTHbIE KOPHH, MCIIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3aMucH OOJIBIIMX M MAJIbIX YUCEN C MOMOILIBIO JIECSITHYHBIX
npoOeti u crerneHei uncia 10.



AnredpanvecKkue BbIPaKeHHUS

[IpyuMeHATP TMOHATHE CTENEHU C LENbIM II0Ka3aTElIEM, BBINOJIHATH
peoOpa3oBaHUsl BEIPAKEHUH, COJIEPKAITUX CTENEHHU C LIEJBIM MTOKa3aTeeM.

BhINOMHATh TOXAECTBEHHbIE MPEOOpPa30BaHUsl PAIMOHANBHBIX BbIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOYJICHAMH U AJITeOpandeCcKUMH TPOOSIMH.

PacknaapiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOXKUTENH.

[IpumensTh npeodpa3oBaHus BEIPAKEHUN JIJIsl PEIICHUS Pa3IMYHbIX 3a]a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPpaBEeHCTBA

Pemate nuHENHBIE, KBaJApaTHbIC YPABHEHUS M PAlMOHAIBHBIE YPABHECHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIBYMS IEPEMEHHBIMHU.

IIpoBOANTE MPOCTEUIINE UCCIIEAOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B
TOM YHKCJIE C MPUMEHEHUEM TpadUuecKuX MpeicTaBleHnu (YCTaHaBIMBATh, UMEET
M ypaBHEHUE WJIM CUCTEMA YPAaBHEHUW PEUICHHS, €CIIM HMEET, TO CKOJbKO, W
rpouee).

[lepexoauTs OT crmoBecHOW (HOPMYITUPOBKHU 3a7auu K e€ anreOpandeckoi
MOJENM C TIOMOIIBIO COCTABJIEHUS YPABHEHUS WIM CHUCTEMBl YPaBHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN pEe3yIbTar.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsI CDABHEHUSI, OLICHKH, PEIIATh
JIMHEWHBIE HEPABEHCTBA C OJIHOM IEPEMEHHOU U UX CHUCTEMBI, 1aBaTh
rpadudeckyro
WJUTIOCTPALAI0 MHOKECTBA PEIICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOYyHKIUU
[loHumaTe ¥ KCMONB30BaTh (DYHKIIMOHATBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHMsI), ONPENENITh 3HaueHHe (YHKIMHM O 3HAYCHUIO
apryMeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.
Crpoutb rpaduku d51eMEeHTapHBIX (YHKIIUA BUIA:
y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
¢byHKmu 1o e€ rpaduky.
K xoniy oOyuenus B 9 kjacce oOydYarouiuiicss MOJYYUT CIEIYIOLTUE
MPEIMETHBIE PE3YJIbTATHI:
Yucsia 1 BBIYUCICHUSA
CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U HPPALMOHATIBHBIE YHCIIA.
BoimonuaTe  apudMeTHdecKkue JAEUCTBUS € palMOHAIBHBIMU —UYHUCIIAMHU,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPUEMBI, BBINOJIHAThL BBIYMCICHUSA C
MppalHOHAIBHBIMH YHCIIAMM.
Haxonute 3HaueHHs CTENEHEW C LENbIMU I[OKAa3aTels MU M KOPHEW,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAKEHHIA.
OKpyIJisiTh IEWCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY PE3yJbTara
BBIYMCJICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENWHBIE W KBaJApaTHBIE YPAaBHEHHWs, YPABHEHUS, CBOSAIIMECS K
HUM, IPOCTENIINE APOOHO-PAIMOHATIbHBIE YPABHEHHUS.

Pemate cucrteMsbl NBYX JMHEWHBIX YPaBHEHMH C JBYMs IEPEMEHHBIMU W
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE ABIISETCS JTUHEUHBIM.

Pemars TekcTOBBIE 3ajauM  anreOpaMvyeckuM CHocoOOM ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpapHUuecKux NpeacTaBieHuil (ycTaHaBIUBaTh, UMEET
JU ypaBHEHWE WM CHCTEMa yPABHEHUMN pEUICHUS, €CIU HMEET, TO CKOJIBKO, U
npouee).

Pemarp nnHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pa’kaTh
pelIeHne HEPABEHCTB HA YHMCJIOBOM NPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIMYHBIX 33/1a4.

DOYyHKIUU

Pacno3naBaTh (GyHKIMM H3y4eHHBIX BUIOB. I[lOKa3bIBaTh CXeMaTHUECKU

pacmosoXeHne Ha KOOPAMHATHOW MJIOCKOCTH rpaduKoB (PYHKIMA BUOA: = kX,
=kx+b y =k y=ax2 + bx + ¢, y = x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U M300pakaTh CXEMAaTHUYECKH TpauKy KBaIpaTHUHBIX (YHKIIHMH,
OTKCHIBAaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 10 UX TpaduKaM.

Pacrio3naBaTh KBaapaTuyHyro (QyHKIHIO 110 (Gopmylie, IPUBOAUTH TPUMEPDI
KBaJIpAaTHYHBIX (QYHKIUI U3 peanbHOM KU3HH, (DU3UKHU, TCOMETPHUH.

YucioBble NMOCT€10BATEIHLHOCTH H NPOrPeccuu

Pacno3HaBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOTpPeccCUd Npu
pa3HbIX CIIOCO0AX 3a/1aHuUs.

BEIMOMHATE  BBIUKCICHHWS C UCHOJIb30BaHUEM (OpPMYNT n-TO YieHa
apu(MeTHyecKoi U TeOMETPUUYECKOI MPOTrpecCcHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh wWiIEHbl MOCIEJOBATEIbHOCTH TOYKAMU Ha KOOPJAUHATHOMN
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIIOBBIMM IOCJIEI0BAaTEIbHOCTSIMHU, B TOM
qrclie 3a/1a4d U3 PEaNbHON JKU3HHU (C MCIOJB30BaHUEM KaIbKYJsATOpa, MU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Kosmn4yecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne n/m P Kontpoabusie | IIpakruyeckue (ucpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsI padoTbI
pecypcsbl
| Yucia u BeIUUCICHUS. PalnoHaibHbIe 25 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 A 2 1
JIrCOpAITIECKNE BLIPLKCHIA 7 https://m.edsoo.ru/7f415b90
Bu6nuoreka [IOK
2 1
3 YPaBHCHHS! H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
Bbu6nmmoreka [IOK
4 K . D 24 1
0OpAWHATHI U rpaduiy. DyHiiH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 000 6 1
OBTOPCHHC H 0DOOIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOIT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ Konrpoabnubie | Ilpakrnyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 Uucina u Beruncienus. Ksagpartasie KopHU 15 E;Ii?;n(f:(ﬁiﬁgf 417af8
) Uucna u Beruncienns. CTeneHsb ¢ LelIbIM 7 bubmuoreka [IOK
oKa3aTeJieM https://m.edsoo.ru/7f417at8
3 Anrebpanyeckue BhIPaKECHHUS. 5 | bubnuorexa HOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanueckue BbIpaKEHUS. 15 1 bu6mmoreka LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHusa 1 HepaBeHCTBA. KBagpaTHbie 15 | bubmuotexa [JOK
YpaBHEHUSI https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHCTEMBI 13 bubnmnoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 Et?ri?/?rifcﬁifu?/f £417af8
8 Oynkuuu. OCHOBHBIE IOHATHUSA 5 E;Z?;;fiifn?g £417af8
9 Oyukumu. YucnoBbie PyHKIUN 9 E:gi@?ifiifgg 417af8
10 [ToBTOpeHnue u o6o0IIEHNE 6 2 E;fj;if(ﬁiﬁ?? 4178
OBILEE KOJIMYECTBO YACOB 110 102 6 0

I[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoanuecTBo yacon JIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uudposbie
Ne i/ P KonTponbnbie | IIpakTuyeckne (uup )
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcsl
1 JlukBunanys y4eOHBIX A€QUIIUTOB IO TEMaM, 17 1
BbI3BaBIIMM 3aTpyaHeHus: Ha BITP 2025 rona
) Hucna v BeruncieHus. JeficTBUTENbHbBIE 10 bubnmoreka [IOK
4qrcia https://m.edsoo.ru/7f419d08
3 YpaBHEeHUs U HEPABEHCTBA. Y PaBHEHUS C 20 1 bubnnoreka [OK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBuenus u HepaBeHCcTBa. CHCTEMBI 16 | bubnmnoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
. H 21 1
5 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
o 17 1
6 YHKIHH https://m.edsoo.ru/7f419d08
Bu6nuoreka [JOK
q 18 1
7 HCIIOBBIE TTOCJIEI0BATEIbHOCTH hitps//m.cdsoo.rw/7f419d08
g JlukBumanys y4eOHbIX Ae(DUIIUTOB 110 TEMaM, 17 1 bu6mmoreka [IOK
M3YYEeHHBIM B 9 Kitacce (MOBTOPEHUE, https://m.edsoo.ru/7f419d08
0000111eHIEe, CUCTEMATH3AIHS 3HAHUH )
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHble
padoThI

IIpakTnyeckue
padoTbI

Jlata
U3yYeHUs

JIeKTPOHHbIE
nuppoBbIe
o0pa3oBarte/ibHbIE

pecypchl

[TonsiTve palMOHANBHOIO YKCIa
KoppekTupoBka 3Hanuii mo
pesyabsTatam BIIP "/pobu u
MPOLICHTHI B KU3HU"

Apudmernueckue I1eUCTBUS C
paloHaIbHBIMU YHUCIAMH
KoppekTupoBka 3Hanuii mo
pesyabratam BIIP "Koopaunatnas
npsiMasi-Hall MOMOITHUK"

Apudmernueckue I1eUCTBUS C
paloHaIbHBIMU YHUCIaMH
KoppekTupoBka 3Hanuii mo
pesyabratam BIIP "3agaum Ha
nBmxeHue"

ApudmMernueckue I1eUCTBUS C
paurOHAJIbHBIMHA YU CIIaMU

Apudmernueckre IeHCTBUS C
paloHaIbHBIMU YHUCIAMU

Apudmernueckue 1eHCTBUS C
palOHATIBHBIMH YU CIAMU

CpaBHeHue, ynopsiJounBaHue
palMOHAJIBHBIX YHACEI




CpaBHeHue, ynopsiJounBaHue
palMOHATIBHBIX YHCEI

CpaBHeHue, ynopsiJounBaHue
paloHaIbHBIX YUCEI

10

CreneHsb ¢ HaATypaJIbHBIM
MoKa3aTeneM

bu6nmoreka [IOK
https://m.edsoo.ru/7f4211de

11

CremneHb ¢ HATYpaIbHBIM
rokasaresem

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

CremneHsb ¢ HATypaJIbHBIM
roKaszaresem

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e¢

13

CreneHsb ¢ HaTypaJIbHBIM
HoKa3aTesieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHsb ¢ HaATypaJIbHBIM
MoKazaTenem

15

Perenne ocCHOBHEBIX 3aJ1a4 Ha
JIpOoOH, IPOLIEHTHI U3 PEabHOM
MPaKTUKH

16

Perenrie 0OCHOBHBIX 3a/1a4 Ha
JpoOu, IPOLIEHTHI U3 peabHON
MIPAKTUKA

17

Perienue oCHOBHBIX 3a/1a4 Ha
JpoOu, IPOLIEHTHI U3 peabHON
MPAaKTUKU

18

Pentenve ocHOBHBIX 3a7a4 Ha
JpoOH, MIPOLIEHTHI U3 peasIbHOM
MPaKTUKH

19

IIpu3HaKky AeIMMOCTH, PA3I0KEHUS
Ha MHOKMTEJI HATyPAJIbHBIX YUCET



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUA

20
Ha MHOXHUTENU HaTypaJbHBIX YHCET
71 Peanbabie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPIIMOHATBHOCTH
) Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast MPOMOPIIUOHATLHOCTH
” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIIMOHATIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPONOPIUOHAIIBHOCTH
)5 KonrponbHas pabora o reme
"PanmonanpHbie yucia'
bu6mmoreka [IOK
26 BykBeHHbIE BbIpa)KEHUS
https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 dopmyibl
29 IIepemennsie. JlomycTrumelie
3HAUYCHUS TIEPEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPAXXEHH, pacCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEJICHUE TTOJIOOHBIX ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX
. bu6mmoreka [IOK
31 BBIPQXEHH, pacKpbITHE CKOOOK 1
https://m.edsoo.ru/71411d70
MPHUBEICHNE TIOJJOOHBIX CJIAaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
32 BBIPKECHHH, PACKPBITHE CKOOOK 1

MMPUBCACHUC HO)IO6HLIX cJ1aracMbIX



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

[TpeoOpa3oBanre OYKBEHHBIX

33 BBIPAXEHU, pacKpbITHE CKOOOK 1
MpHUBEICHNE TTOJJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubmuorexa [JOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmnoreka [JOK
[OKa3areyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnorexa [JOK
IoKa3areyieM https://m.edsoo.ru/7f4218be
bubnnoreka [JOK
37 Muorotnenre! https://m.edsoc?ru/7f42276e
bubmuoreka [JOK
38 Muorouetb! https://m.edsofru/7f422930
39 CroxeHue, BBIYNTaHUE, YMHOKEHHE bubnuoteka [JOK
MHOTO4JIEHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BRIUUTAHUE, YMHOKCHHE bubnmnoreka [IOK
MHOTOWICHOB https://m.edsoo.ru/7422cc8
A1 CrnoxxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BEIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAILIEHHOTO bubnnoreka [HOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 dopMyJIbl COKPALIEHHOTO bubnmoreka [LIOK
YMHOKEHUSA https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALEHHOTO bu6mmorexa LIOK

YMHOXCHUA

https://m.edsoo.ru/7f424¢c12



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
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@opMyIIbI COKPAILIEHHOTO

bu6nmoreka [IOK

46 YMHOXEHUS https://m.edsoo.ru/7f424£d2
47 ®opMyIIbl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
43 PasznoxxeHue MHOTOYJIEHOB Ha bu6nmoreka [IOK
MHOXHUTEIHN https://m.edsoo.ru/7f423312
49 Pasnoxenne MHOTO4JICHOB Ha bubmuoreka [JOK
MHOXHUTEITN https://m.edsoo.ru/7f4237fe
50 PaznoxeHne MHOTO4JIEHOB Ha bubmuoreka [JOK
MHOXUTEIU https://m.edsoo.ru/7f4239de
51 Pa3noxenue MHOrO4IEHOB Ha
MHOKHUTENH
5 KonTponbhas pabota no teme
"Anrebpanyeckue BbIpaxeHus"
YpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHHUU
JInHeitHOE ypaBHEHHE C OJJTHOU
54 [IEPEMEHHOM, pelICHUE JIMHENHBIX
YpaBHEHU
Jlunelinoe ypaBHEHME C OAHON
55 [IEPEMEHHOM, PEIIEHUE JTUHENHBIX bubmmorexa HOK
. https://m.edsoo.ru/7f420482
YpaBHEHHIA
JInHeitHOe ypaBHEHHE C OJHON
56 MEPEMEHHOM, pellieHne JIMHEHHBIX
ypaBHEHUI
57 Pemenue 3aga4 ¢ moMoIibI0 bubmuoreka [JOK

YPaBHEHUU

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f42064e
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Perienue 3aga4 ¢ mOMOIIBIO

bu6nmoreka [IOK

58 YpaBHEHHI https://m.eds0o.ru/7f420806
59 Pemenune 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenwe 3a1a4 ¢ ITOMOIIBIO bu6nmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHHE C IBYMS bubnnorexa [JOK
MepEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7427¢32
& JIuneliHoe ypaBHEHME C IBYyMs bubnmoreka [IOK
NEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢8a
63 Cucrema IByX JIMHEHHBIX bubnnorexa [JOK
YpaBHEHUH € ABYMS IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema z\['Byx JMHEHHBIX
ypaBHEHUH € ABYMSI IEPEMEHHBIMU
65 Cucrema ZiByX JMHEUHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU
66 Cucrema IByX JTMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
67 Pemenne cucreM ypaBHeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHeHMi bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHHIT
71 Pewenue cucreM ypaBHeHU
7 KonTponbhas pabota no teme bubnuoreka [IOK

"JIuHeliHble ypaBHEHUS "

https://m.edsoo.ru/7f421044
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Bbu6nmuoreka [IOK

73 Koopaunara otk Ha npamoit https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHcioBbie MpOMEsky TKH https://m.edsoc{_.[ru/7f41dff2
75 YuciioBbIE IPOMEKYTKH
76 Paccrosnne Mvemz[y ,Z[BE/MH TOYKAMH
KOOpPAMHATHOMN NpsAMOi
77 PaccrosiHue Mexny AByMs TOUKaMH
KOOPAMHATHOW MPAMOM
73 [IpsiMmoyronbHas cucrtema bubnuoreka [IOK
KOOpIHMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubnuoreka [IOK
KOOpAUHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bu6numoreka [LIOK
bopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpaukoB, 3a1aHHBIX
dopmynamu
3 YreHue rpauKoB pealbHbIX bu6nunoreka [LIOK
3aBHCHUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Yrenue rpa(beKOB peabHBIX
3aBUCUMOCTEN
bubnuoreka [IOK
85 Honstue yHkwn https://m.edsoc{_.[ru/7f4lef06
86 I'padux GyHKIMN
87 CgoiicTBa (hyHKUIUMI bubmmorexa LOK

https://m.edsoo.ru/714 11078
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Bbu6nmuoreka [IOK

88 Csoi i
BoiCTBA (ymHiIii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 JIuneit
MHeiinas GymKims https://m.edsoo.ru/7f427282
bubmuoreka [JOK
90 Jluneit
MHeiinas gynKuma https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TUHEHHOM bu6mmorexa LIOK
byHKIMN https://m.edsoo.ru/7f426d1e
0 [TocTpoenue rpaduka TUHEHHON
byHKIIUH
93 I'paduk pynkuuu y =x|
94 I'padux GyHKIUYN y =X|
KonTponbHas pabota no teme
95 "KoopauHats! ¥ rpauku. bubnuoreka [IOK
Oynkun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
poBepoyHas paboTa
HToroBast KOHTpOIbHAs paboTa /
N bu6mmoreka [IOK
96 Bcepoccuiickas mpoBepouHas
https://m.edsoo.ru/7f429c6c
paborta
IToBTOpEHNE OCHOBHBIX MMOHATUN U
97 METO/IOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUNA
[ToBTOpEHNME OCHOBHBIX MOHATUI U
bu6mmoreka [IOK
98 METOJIOB Kypca 7 Kiacca,
. https://m.edsoo.ru/71429132
000011IeHrEe 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6nuoreka [IOK
99 METOJIOB Kypca 7 Kiacca,

000011IeH1Ee 3HAHUN

https://m.edsoo.ru/7f42a0e0
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[loBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHUIA

[loBTOpEHNE OCHOBHBIX MOHATUIA U
101 METOJIOB Kypca 7 Kiacca,
000011eHIEe 3HAHMIA

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJIOB Kypca 7 Kiacca,
000011IeHEe 3HAHUHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900

OBILEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

102
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8 KUIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Hdara undposBbie
Ne n/m | Tema ypoka Kourpoabnubie | IlpakTnueckue
Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

KBanpatHblii KOpeHb U3 YKCIIa

KoppekTupoBka 3HaHui 1o bubnnoreka [JOK

pesynbratam BIIP " JIunelinbie
ypaBHEeHUA"

https://m.edsoo.ru/7f42d452

[TonsiTne 06 upparoHaTLHOM
qucie

KoppektupoBka 3Hanuit no
pesynbraTam BIIP
"[IpeobpazoBanue BbIpakeHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eaaa

JlecsiTuuHble TPUOIKEHUS
UppaLMOHATIEHBIX YHCET
KoppekTupoBka 3HaHui 1o
pesyabtatam BIIP "[Ipusnaku
neanuMoctu"”

JlecsiTuuHble TPUOTMKEHUS
UPPALMOHAIIBHBIX YUCEN

JlelicTBUTENIbHEIC YKClIa

CpaBHeHHE IeHCTBUTENIbHBIX YHCEN

CpaBHeHI/Ie HeﬁCTBHTeHBHBIX 15 ()

ApudmeTrueckuil KBaJpaTHbIN
KOPEHb

VYpaBHeHue BUa X* = a



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452

CBoiicTBa apupmMeTHIECKUX

bu6nmoreka [IOK

10
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CoiicTBa apuMeTndecKux bubnuotexa [JOK
KBaJPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobOpazoBaHme YUCTOBBIX
. bubnuorexa HOK
12 BBIPAYKEHHM, COIEPKALLUX
https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[TpeobOpa3zoBaHre YUCTOBBIX
13 BBIpa)KeHUH, CoAepKAIUX Bubmorexa LOK
P ’ P https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
14 BBIpaKeHUH, CoAepKaIUX bubmmorexa [IOK
p » COACpARAIL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[Ipeobpa3oBaHue YHCIOBBIX
15 BBIpaKeHUH, CoAepKaIlIuX bubmmorexa [OK
p » CoMepaall https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHU
16 CrereHsn ¢ IeJILIM MOKa3aTeleM bubnmorexa [OK
H https://m.edsoo.ru/7f4354a4
CrannapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YaCTHIL J10 bu6imoreka [LIOK
KOCMHUYECKUX O0BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTH TIPOLIECCOB B
OKpPY’KaroIlleM MHUpE
18 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [IOK
MOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C LIEJIBIM bubnmoreka [JOK

IIoKa3aTcjICM

https://m.edsoo.ru/7f435648
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CBOMCTBA CTEIICHU C OCJIbIM

bu6nmoreka [IOK

20 IoKasareyemM https://m.edsoo.ru/7f435648

71 CBoJCTBa CTENEHH C LIEIBIM bubnuoreka [IOK
oKa3aTeyieM https://m.edsoo.ru/7f43599a

) CBolicTBa CTEIICHH C IICIIBIM bubmmoreka [JOK
IOKa3areyeM https://m.edsoo.ru/7f435ed6

23 KBanpatubiii TpéxusnieH

24 KBagparssliii TpéxdiieH

’5 Paznoxxenue kBajpaTHOro bubnuoreka [IOK
TpEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42£d38

2% Paznoxxenue kBagpaTHOTO Bbu6nuoreka [IOK
TpEXUJIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42£d38
KonTponbHas pabota mo Temam

27 "KBanpaTtHsle kopHU. CTeneHN. Bubmmorexa LIOK
Kbaparisiii Tpexach” https://m.edsoo.ru/7f42ec80

bubnmnoreka [IOK

28 Asrebpanieckas Apode https://m.edsoc{_.[ru/7f430382
JlomycTuMble 3HAYCHUS

29 MEPEMEHHBIX, BXOJSIINX B
anreOpanvecKre BeIPasKeHUs
JlonycTuMble 3HaYECHUS

30 MIEPEMEHHBIX, BXOSIINX B
anredpanvecKue BbIPaKEHUs

31 OCHOBHOE CBOWCTBO bu6mmoreka [IOK
anredbpanveckon qpoou https://m.eds00.ru/7f4308¢6

32 Coxpatenue apooeit bubmmorexa HOK

https://m.edsoo.ru/7f430a8a



https://m.edsoo.ru/7f430a8a
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Bbu6nmuoreka [IOK

33 Cokpamienue apo0ei
KPAUlCHAE APOOeH https://m.edsoo.ru/71430144
bu6mmoreka [IOK
34 C oeit
OKpatlierHe Apobe https://m.edsoo.ru/7f430144
CnoxcHue, BEIYUTAHUE,
Bbu6nmmoreka [IOK
35 YMHOXCHUE U JICJICHNE
. https://m.edsoo.ru/7f43128¢
anredpandeckux qpooeit
CroxxeHue, BBIYUTAHUE,
36 MHOXCHHEC U JICIICHUE bubmmorera [IOK
y A . https://m.edsoo.ru/714315c0
anreOpandecKux apooei
CnoxeHue, BEIUMTAaHUE,
bu6mmoreka [IOK
37 YMHOKEHHE U JCJICHUE
. https://m.edsoo.ru/714318c2
anreOpandyeckux Ipodeit
CnoxxeHue, BEIYUTAHUE,
bu6muoreka [IOK
38 YMHOKEHHE U JEICHUE
. https://m.edsoo.ru/7f431a20
anreOpandecKkux aApooeit
[IpeoOpazoBaHue BEIpaXKEHUH,
39 COZIEpIKAIlMX aIreOpandecKue bubmorera [IOK
AeprRattt p https://m.edsoo.ru/7f43259c¢
npobu
[IpeoOpazoBanue BEIpaXKEHUH,
40 COZIEpIKaIlMX aIreOpandecKue bubmorexa [IOK
Acpatit P https://m.edsoo.ru/7f432736
npodu
[IpeobpazoBaHue BBIpaKEHUH,
41 cojiepIKaIMX aNreOpandecKue bubmmorera [IOK
Fepratl P https://m.edsoo.ru/7f432736
apodu
4 KonTponbhas pabota no teme bubnmoreka [IOK

"Anrebpanyeckast 1poop"

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44

Bbu6nmuoreka [IOK

43 KBanparnoe ypasuenne https://m.edsoo.ru/7f42eela
44 H HOE KBaJIpaTHOE YPABHECHHE Bubmmoreia LIOK
eror P P https://m.edsoo.ru/7f42eela
45 0 ATHOE VDABHCHIE bubnmoreka [IOK
CHOIHOE KBAIPATHOE ypaBHEHH https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEN KBaIpPaTHOTO bu6mmorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opMyia KOpHEH KBapaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42£316
43 dopmyia KOpHEH KBaIpaTHOTO bu6nmoreka LIOK
YpaBHEHUSA https://m.edsoo.ru/7f42{5a4
bu6nuoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
Bbu6nuoreka [IOK
>0 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenuie ypaBHeHUI, CBOAAIIUXCS bu6numoreka [LIOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pewienue ypaBHeHuUi, CBOASAIIMXCA bu6nuoreka [LIOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme qpodHO- bubnmoreka [JOK
pauroHaJIbHBIE YPAaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bu6nuoreka [IOK
panyoHalIbHbIE YPAaBHEHUA https://m.edsoo.ru/7f432b6e
Pemrenne TekCTOBBIX 3a/1a4 C bu6mmoreka [IOK
55 .
IIOMOIIBIO KBAaJAPATHLIX YPABHEHUN https://m.edsoo.ru/742{75¢
56 Pemienne TekcTOBBIX 3a/1a4 C bubmuorexa [JOK

ITOMOIIBIO KBA/IPATHBIX YPAaBHEHUIN

https://m.edsoo.ru/7{421816



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

57

KonTponbhas pabota mo teme
"KBanparusie ypaBHeHUs"

bu6nmoreka [IOK
https://m.edsoo.ru/7f430112

58

JInneliHOe ypaBHEHHE C 1BYMs
MepEMEHHBIMHU, €ro rpaduk,
IIPUMEpHI PELIECHUS] yPaBHEHUN B
LEJIBIX YUCIIaX

59

JInHeitHOEe ypaBHEHHE C IBYyMS
NEpEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIIeHUs] YPaBHEHUH B
LEJIBIX YUCIIax

60

JInHeitHOe ypaBHEHHUE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEIICHUs YPAaBHEHUI B
LIEJIBIX YUCIIax

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMU

62

Pemenue cucreM AByX TUHEHHBIX
YpaBHEHHH € ABYMs [TE€PEMEHHBIMU

63

Perenue cucreM AByX JTMHEHHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMHU

64

IIpumepsl perieHus cucTeM
HEJIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

65

IIpumepsl penieHus cucrteM
HEJIMHEMHBIX YPAaBHEHUH C JIBYMSI
NepeMEHHbIMU

66

I'paduueckast HHTEpIIpETALIUS
ypaBHEHHS C IBYMS TIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f4301f2

U CUCTEM JIMHEMHBIX YPaBHEHUM C
IBYMsI IEPEMEHHBIMU

I'paduueckas MHTEpIIpeTALUS
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU

bu6mmoreka [IOK

67 U CUCTEM JIMHEMHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMHU

68 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUN

69 Pemnrenne TekCcTOBBIX 3a/1a4 C
IIOMOUIBbIO CUCTEM YPaBHEHUI

70 Pemrenne TekcToBBIX 3a7a4 €
IIOMOILBIO CUCTEM YPaBHEHUIN

71 UuciioBble HEPABEHCTBA U UX
CBOMCTBA

) YucnoBble HEPABEHCTBA U UX

! CBOICTBa

73 HepaBeHcTBO ¢ 0/1HOM TTEpeMEHHOMN

74 JIuneiinble HEpaBEHCTBA C OJJHOU bu6mmorexa [LIOK
MIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42¢692
JIuHeliHbIe HEPABEHCTBA C OJTHOM bubmuotexa [JOK

75 .
IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c840
JIvHeiiHbIe HEpaBEHCTBA C OJHOM

76 [IEPEMEHHOMN U UX PEILICHUE

77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM NIEPEMEHHOM U UX PEIIECHUE https://m.edsoo.ru/7f42cb88

73 Cucrembl TMHEWHBIX HEPABEHCTB C bubmmorexa [LIOK

OJIHOM MEPEMEHHON U UX PEIICHUE

https://m.edsoo.ru/7f42cd2¢



https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f43d6d6

CucreMbl THHEHHBIX HCEPABCHCTB C

79
OJIHOM MEPEMEHHON U UX PEIICHUE
N3o0paxeHne pemeHus TMHEHHOTO
P P bu6mmoreka [IOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42¢9¢e4
YHCIIOBOM MPSMOIA
N300paxeHue penieHus TMHSHHOTO
Bu6nuoreka [IOK
81 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢4
YHCIIOBOU TTPSIMOi
Konrponbnas padora no remam
82 "HepasenctBa. CucreMsl
ypaBHEHHH"
bubnnoreka [HOK
83 [Tonsatue GpyHKIMU nomotexa I
https://m.edsoo.ru/7f433¢c12
%4 OO6nacTh onpeneneHus 1 bubnuoreka [JOK
MHOECTBO 3HAYEHUHN (QyHKIINH https://m.edsoo.ru/7f433d84
85 Crnioco6sl 3a1anust GyHKIUN
86 I'padux GyHkIMN
g7 CaoiicTBa QyHKIIUH, UX
oToOpakeHue Ha Tpaduke
28 UreHue u mocTpoeHue rpaguKoB
byHKINH
20 [Tpumeps! rpadukoB QyHKITHH,
OTpaXKAIOIINX PeabHbIE MPOLECCHI
@DyHKIMH, OTMUCHIBAIOIINE MPSMYFO
Y pAMY bubmuorexa [JOK
90 1 00paTHYIO IPONOPIIMOHATILHBIE
https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 I'unepbona



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

Bbu6nmuoreka [IOK

92 I'umepOona
p https://m.edsoo.ru/714343e2
bu6mmoreka [IOK
93 I'pa = x2
pagu pymxiun y = x https://m.edsoo.ru/7f434572
Oy y =X2, y=x3, y =YX,y =
94 |x|}'/r a(bnti]ecxoey CIHCHZIC ’ Bubmmorexa LIOK
> TpapI p § https:/m.edsoo.ru/7f434d38
ypaBHEHHU U CUCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
. bu6mmoreka [IOK
95 00001enne 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepoccutiickas nmpoBepovHas
pabota
HToroBast KOHTpOJIbHAs paboTa /
96 Bceepoccuiickas mpoBepodHast bubmorexa HOK
p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUIM
[ToBTOpEHNE OCHOBHBIX MOHATUN U
Bu6nuoreka [IOK
98 METOJIOB KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
Bbu6nuoreka [IOK
99 METOJI0B KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
000011IeHE 3HAHUIMA
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
bu6mmoreka [IOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB,

0000111eHHE 3HAHU

https://m.edsoo.ru/7f4376b4



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2

101

IloBTOpEHNE OCHOBHBIX NOHATHI U
METOJ0B KypcOB 7 U 8 KJIacCOB,
0000111eHNe 3HaHUH

bubmuoreka [JOK
https://m.edsoo0.ru/7f436b88

102

IToBTOpEHNE OCHOBHBIX ITOHATHI U
METOJ0B KypcOB 7 U 8 KJIacCOB,
00001eHue 3HaHU|

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88

9 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kourpoabublie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpazoBaTesibHbIE
padoThI padoThI
pecypchbl
JluxkBumanus yueOHbIX AehUITUTOB 01.09, 03.09, . LOK
) 04.09 noOIMoTeEKa
1-3 0 TEME «E’CH_IGHI/IC KBaJIpaTHBIX 3 https-//m.edsoo.r/7f43c542
ypaBHEHHID»
JluxkBumanus yueOHbIX AehUITUTOB 05.09, 08.09, bub6nuoreka LIOK
4-6 1o Teme «ITpeoGpasosaie 3 10.09 https://m.edsoo.ru/7f430382
. buommoreka [JOK
anredpanvecKuX BHIPAKCHHID https://m.edsoo.ru/7f430f44
bubmuoreka LIOK
https://m.edsoo.ru/7f4315¢0
JIlukBuganus y4eOHbIX AeQUIIUTOB 11.09, 12.09, bubanorexa LIOK
7.9 10 Teme «CROUCTEA 1 rpadUKH 3 15.09 https://m.edsoo.ru/7f43¢c542
KBaJPaTUIHON (HYHKIIUID)
JlukBuaaLmys y4eOHbIX Je(UIUTOB 17.09, 18.09, bubinorexa LIOK
10-12 no TeMe «Pemenue 3ama4d ¢ 3 19.09 hitps://m.cdsoo.ru/7f42064¢
. bubmmnorexa [JOK
IIOMOIIBIO YPaBHEHUN» https://m.edso00.1ru/7f420806
JluxkBumamnus yueOHbIX Je(UIIUTOB 22.09, 24.09
13-14 o Teme «KomOMHaTOpHBIC 3a/1aUu 1 )
BBIYUCIICHHS BEPOSITHOCTEH
COOBITHI»
[ToBTOpEHME M CHCTEMATH3AIINS 25.09, 26.09
15-16 y4eOHOTr0 MaTepuaa, MpoIeHHOTO )
B paMKaXx JTUKBHUJIAIIUU YUEOHBIX
JIeUIIUTOB 00YYAIOLTIXCS.
17 KontponbHas padota mo | 1 29.09

y4eOHOMY MaTepuay,



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430382

IIPOMJEHHOMY B paMKax
JIUKBUJIALIUU YUEOHBIX Je(PUIIUTOB
00yYaroIIMXCsl.

18

PamuonansHbIe qucia,
HppaluOHAJIbHBIC YUCJId, KOHCUHbBIC
1 0ECKOHEYHBIC JACCATHYHBIC Z[pO6I/I

19

MHOXeCTBO JIeHCTBUTEIIBHBIX
YHUCEeN; IeUCTBUTEIIHHBIC YUCIIA KaK
OCCKOHEYHBIC JECATUIHBIC Tpo0H .
KoppekTupoBka 3HaHu# 110
pesynbratam BIIP "Cuctemsl
YpaBHEHUH.

20

BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEK]TY MHOXKECTBOM
JIEHCTBUTEIIBLHBIX YHCEI K
MHOKE€CTBOM TOYEK KOOPJMHATHOU
psIMOM

21

CpaBHeHHE IEHCTBUTEIBHBIX YHCETI,
apudmeTnyecKue IeUCTBUS C
JNCHCTBUTEIHLHBIMA YHCIIAMH

22

CpaBHeHHE 1eHCTBUTENBHBIX YHCET,
apudmeTnyeckue AeUCTBUA C
JNeHCTBUTENLHBIMU YHCIIAMH

23

[Ipubmmxénnoe 3HaueHue
BEJTMYUHBI, TOYHOCTH MPUOTMKCHUS

24

Oxpyrienue yncen

25

OxpyrieHue yucen

26

[Ipukuaka u olleHKa pPe3yJIbTaTOB
BBEIYHCIICHUN




[Ipukuaka 1 oneHkKa pe3yabTaToB

27 .
BBIYKCICHUH
Jluneiinoe ypaBHeHue. Perenue
28 aBHeHHﬁyEBOHHHlHXC}I K Bubmorex LIOK
yp . ’ https://m.edsoo.ru/7f43bf66
JIMHENHBIM
Jlngeiinoe ypaBHeHue. Perienue
29 uyp Bbu6mmorex LJOK
ypaBHCHIHU, CBOAAIINXCA K https://m.edsoo.ru/7f43bf66
JIMHENHBIM
JIuneiitnoe ypaBHeHue. Perienue
30 vyp bubmuorex [IOK
YPaBHCHHH, CBOIIIIXCA K https://m.edsoo.ru/7f43bf66
JAHENHBIM
JIuneiinoe ypaBHeHue. Perienue
31 uyp bu6mmorex LJOK
YPaBHCHHH, CBOMAIINXCA K https://m.edsoo.ru/7f43bf66
JIMHENHBIM
KBagparnoe ypaBHeHue. Pemenne
32 a;[I—II)CHI/Iﬁ c};lz)zmmnxc;[ K bubmaorexa LOK
M ’ https://m.edsoo.ru/7f43¢542
KBaIpaTHBIM
Ksanparnoe ypaBHenue. Perienue
33 aB}II)eHI/Iﬁ c};i) SIIITAXCS K buGmorexa [IOK
M ’ Ui https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
34 KBagparnoe ypaBHeHue. Pemenne
YpaBHEHUH, CBOASIIMUXCS K
KBa/IpaTHBIM
35 buxBanpaTHbie ypaBHEHUS bubmorexa LIOK
P yp https://m.edsoo.ru/7f43¢3d0
bub OK
36 bukBaapaTHble ypaBHEHUS nosmorexa L

https://m.edsoo.ru/7f43¢3d0



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

37

bukBanpaTHbie ypaBHEHUS

[Ipumeps! penieHus ypaBHeHNN

38 TPEThEN U YETBEPTOHN CTENIEHEN
Pa3JI0KEHUEM Ha MHOKHUTEIHN
39 HpI/IMGPH peHIC"HI/ISI E’p&lBHCHHIEI
TpPEeThel U YETBEPTOU CTETECHEH
Pa3IoKEHUEM Ha MHOKUTEIHU
IIpumepsl penieHus ypaBHEHUI
40 TPETHEN U YETBEPTOU CTETICHEMN
pa3ioKeHUEM Ha MHOKUTENU
Pemenue 1poOHO-paiMoOHAIBHBIX bu6nuoreka LIOK
41 yYpaBHEHUN https://m.edsoo.ru/7f43¢9b6
42 Pemenne npoOHO-paliMOHAIBHBIX bu6mmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f43¢9b6
43 Pemenue TekcToBBIX 33124
anredpanvdeckiuM MeTOJI0OM
44 Pemrenne TekCcTOBEBIX 3a1a4
anredpanvdecKiuM MeTOIOM
45 Pemenue TekcTOBBIX 33024
anredpanvdeckuM MeTOIOM
46 Pemenue TekCTOBBIX 33124
anredpanvdeckiuM MeTOJIOM
47 Pemenune TekCTOBBIX 33124
anredpandeckiuM MeTOJIOM
43 Pemrenne TekcToBBIX 33724

anreOpandecKuM METOJIOM



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

49

YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMU
U ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

50

YpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
u ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

51

YpaBHEHHE C ABYMS IEPECMECHHBIMU
U ero rpaduk

52

CucreMa IBYX JTUHEHUHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
U e€ peleHue

53

Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ peleHne

54

Cucrema 1ByX JTUHEMHBIX
yYpPaBHEHHIA C TBYMSI IIEPEMEHHBIMU
U €€ penIeHne

55

Cucrema IByX JTUHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU
U €€ penecHne

56

Pemenue cucrem aByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENEHU

Bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

57

Pemenue cuctem AByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpYyroe — BTOPOH CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

58

Pemenue cucrtem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOH CTENEHU



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Pewmenne cucreM IByX ypaBHEHMI,

59 OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOU CTENEHU
I'padmueckas naTEpIIpETALIUS
60 CHUCTEMbI YPaBHEHUH C ABYyMS
MepeMEHHBIMU
Pemrenne TekcToBBIX 33724
61 anreOpanvdecKuM CrocoooM
62 Pemienue TekcTOBBIX 33724
anreOpandeckuM Crocooom
Pemrenne TekcToBBIX 33724
63 anredpanyeckuM crocooomM
64 KonTponbhas pabota mo teme
"Cucrembl ypaBHeHHN"
65 UucnoBble HEPABEHCTBA U UX
CBOICTBa
66 UucnoBble HEPABEHCTBA U UX bu6mmoreka [{JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
67 Jlunelinble HEPABEHCTBA C OJTHOM bu6mmoreka [JOK
MIEPEMEHHOMN U UX pELICHHE https://m.edsoo.ru/7f43af08
68 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnnoreka [HOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
69 JluneliHble HEPABEHCTBA C OJTHOM bu6mmoreka [IOK
IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
70 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOW MEPEMEHHON U UX PEIICHUE
71 CucreMbl TMHEMHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELICHUE



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a

CucTeMbl TMHEUHBIX HEPABEHCTB C

2 OJIHOM IIEPEMEHHON U UX PEILLICHUE
7 KBagparHble HepaBeHCTBA U UX bu6nuoreka LIOK
peleHue https://m.edsoo.ru/7f43b098
74 KBagparHbsle HepaBEeHCTBA U UX bu6mmoreka [JOK
pelienue https://m.edsoo.ru/7f43b21e
75 KBagparHbsle HepaBEeHCTBA U UX bu6mmoreka [{JOK
peuexue https://m.edsoo.ru/7f43b5a2
76 KBanpaTHble HEpaBeHCTBA U UX
peleHue
77 KBanpaTHble HEpaBeHCTBA U UX
peleHue
73 I'paduueckas uHTEpIIpETALIUS Bu6miorexa LOK
HEPaBEHCTB U CCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JIBYMsI IEpEMEHHBIMU
79 I'paduueckas uHTEpHpeTALIUSL
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs IEpEMEHHBIMU
20 I'padmueckas uHTEepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
81 Kontponbhas paboTa mo teme
"HepaBencTBa"
%) KBanpatuunas ¢pynkius, e€ rpaduk bubnuoreka [HOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
23 KBagparuanas ¢pynkuus, e€ rpagux bub6nuoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f439842
84 KBagparuunas ¢ynkuus, e€ rpagux bubmuorexa [LIOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098

85

KBagparuunas ¢ynkuus, e€ rpapux

U CBOMCTBA

86

[Tapa6oa, KOOpAMHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPUU
napabobl

bub6anoreka [IOK
https://m.edsoo.ru/7f439eb4

87

[Tapabosa, KOOpAUHATHI BEPIITUHBI
napaboJibl, OCb CHMMETPUU
napaboJTbI

bubmanoreka LIOK
https://m.edsoo.ru/7f43a03a

88

[Tapaboia, KOOPAUHATHI BEPIITHHBI
mapaboJIbl, OCb CHMMETPUH
napadoJibl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

89

[Tapabosa, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHH
napaboJib

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43a3le

90

[Tapabomna, KOOpAUHATHI BEPIITUHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

91

[Tapabosa, KOOpAMHATHI BEPIIUHBI
nmapaboJIbl, OCb CHMMETPUHU
napaloJibl

92

[Tapabomna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH
napaboJIbI

93

I'pacduku pynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[x|

94

I'paduku pynkmmit: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

95

I'paduku pynkmmit: y = kx, y =kx +

b, y=k/x, y=x?, y=vX, y=[x|



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f439eb4

I'paduku pynkmmit: y = kx, y =kx +

96 b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
97 b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Qynkumit: y =kx, y =kx +
98 b, y=k/x, y=x*, y=vx, y=x|
99 I'paduxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
100 KonTponbhas pabota no teme bu6nmnoreka [IOK
"®OynHkun" https://m.edsoo.ru/7f43ab84
101 ITonsiTne yncnoBoit bubmuoreka [JOK
IOCJIE10BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
102 [TonsiTEe yncIOBOM
MOCJIEIOBATENLHOCTH
3ajanue nocaea0BaTeIbHOCTH
103 efj eHTHO ?bo VVITOR 1 bubmuoteka [JOK
DEEYPP N P https://m.edsoo.ru/7f43ebda
(dhopmyIoit n-ro wieHa
104 Apudmernueckas u but6mmoreka [IOK
reoMeTpUYecKas IIpOrpeCcCUn https://m.edsoo.ru/7f43ed7e
105 Apudmernueckas u bub6nuorexa [LIOK
reoMeTpuyecKkas nporpeccuu https://m.edsoo.ru/7f43{3b4
106 Apudmerrnueckas u
reoMeTpuyecKkas Mporpeccun
107 @opMyIIbI N-T0 YJICHa

apu(pMeTHIECKON U
Tr€OMETPUYECKON TPOTPECCUH,

Bbu6moreka [JOK
https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84

CYMMBI IICPBBIX N YJICHOB

108

@opMyJIbl N-TO YieHa
apudmeTnyeckoit u
reOMETPUYECKON TPOrpeCcCuid,
CYMMBI NIEPBBIX N YWICHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2¢

109

@opMyIIbl N-T0 YJIeHa
apudmeTnyeckoi u
T€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YWIECHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f4310c6

110

®opmyJibl N-TO WieHa
apupMETHIECKON 1
reOMETPUUYECKON TPOrPeCCHid,
CYMMBI IIEpPBbIX N YWICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43{72e¢

111

@opMyJIbl N-ro WieHa
apu(pMeTHUECKON U
T€OMETPUYECKOU ITPOTrPECCUN,
CYyMMBI IIEPBBIX N YWICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43{f8a0

112

@opMyIIBI N-TO YJICHA
apru(METHIECKON U
r€OMETPHUYECKON MTPOTrPECCUH,
CYMMBI IIEPBBIX N YWICHOB

113

N306paxkeHne 4jieHoB
apudmeTnyeckoit u
reOMEeTPUUYECKOMN MPOrpecCHii
TOYKAMH Ha KOOPJAMHATHOM
IJIOCKOCTH

114

N300pakeHne 4IeHOB
apu(pMETHIECKON U
T€OMETPUYECKON ITPOrpeCcCuil
TOYKaMU Ha KOOPJIAUHATHOMN
IJIOCKOCTH

115

N300pakeHne 4jIeHOB



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43ef2c

apupMETHIECKON 1
reOMETPUYECKON MPOrpeccuid
TOYKAMH Ha KOOPJAMHATHOM
IUIOCKOCTHU

116

JIMHEHHbIN U DKCIIOHEHIIMATIbLHBIH
poct

117

JIMHENHEIN U DKCIIOHEHIIMAIBLHBIHN
poct

118

CrnoxXHEIe MMPOUCHTBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

119

CnosxHbl€ MPOLEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

120

KonTponbhas pabota no teme
"UucnoBbIe NOCIEN0BATEIHLHOCTH'

bubmuoreka [JOK
https://m.edsoo.ru/7f4404{8

121

IToBTOpenue, 0000IIeHNE U
cHCTeMaTH3alus 3HaHUil. 3ammch,

CpaBHEHUE, AEHUCTBHUS C
JIEACTBUTEIbHBIMY YHUCIIAMH,
4qucCiIoBasd mpamas

122

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMaTH3allis 3HAHUI.
[TpolieHThI, OTHOIIEHHUS, TPOTIOPIIUU

123

[ToBTOpEeHME, 0000IEHNE 1
cUCTEMaTH3allis 3HAHUI.
Oxpyrienue, npuOIMKEHUE, OIICHKA

124

IToBTOpenue, 00o0IIEHNE U
cucTeMaTu3alus 3HaHuil. Pemenne
TEKCTOBBIX 3a/1a4 apHU(PMETHUCCKUM
CII0COOOM

bub6manoreka [IOK
https://m.edsoo.ru/7f443b12

125

IToBTOpenue, 00o0IIeHNE U
cucreMartu3anusa 3HaHuU. Pemmenue
TEKCTOBBIX 3a7a4 apu(hMETHUECKUM

Bbu6morexa [JOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e

CII0C000M

IToBTOpenue, 00o0IIEHNE U

125 chcTeMaTu3alus 3HaHuil. Pemenue bubmuoreka [JOK
TEKCTOBBIX 3a7a4 apu(PMeTUIECKUM https://m.edsoo.ru/7f443fea
Crocooom

126 [ToBTOpeHue, 06001eHNE 1
CHCTEMAaTHU3alls 3HAHHM, Bu6mmoreka [JOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMBIC 3HAYCHUS

127 [ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aIINs 3HAHUM. bubnuoteka [IOK
[Ipeobpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUI, TOMYCTUMbIC 3HAUCHUS

128 [ToBTOpeHue, 06001mEeHNE 1
cUcTeMaTu3alus 3HaHUM. bubmuoreka [JOK
[IpeobpaszoBanue anredpanyecKux https://m.edsoo.ru/7f444612
BBIPKSHUH, TOMYCTUMBIC 3HAYCHUS

129 [ToBTOpeHme, 0600IIEeHNE 1
CUCTEMaTH3alus 3HAHUM. bubnuotexa [JOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUI, TOMYCTUMbIE 3HAYCHUS

130 [ToBTOpeHnue, 06001IeHNE 1
cucteMaTtu3anus 3HaHui. OyHKIUY: bu6mmoreka [IOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH

131 [ToBTOpeHue, 06001mEeHNEe 1
cucremaTusanus 3HaHu. OyHKIuu: bubnuoreka [HOK
IIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/744444
byHKINN

13 [ToBTOpeHME, 0000IIEHNE 1

cucreMaTu3anus 3HaHui. OyHKIMNM:
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX
byHKIMH

but6mmoreka [IOK
https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea

[ToBTOpEeHme, 0600IIEHNE U

133 cuctemaTusanus 3HaHu. OyHKuuu: | bu6mmoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMH

134 [ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTHU3alls 3HAHUM. 1 bu6mmoreka [JOK
I'padmyeckoe penieHre ypaBHCHHN https://m.edsoo.ru/7f445516
U UX CHCTEM

135 Wrorosas koHTposbHAs paboTa. 1 bu6muorexa LIOK

https://m.edsoo.ru/7f4441ca

136 OGOOIIEH e U CHCTEMATH3AIINS . bubmorexa LIOK
3HAHUMN https://m.edsoo.ru/7f444364
OBUIEE KOJIMYECTBO YACOB 136

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4452e6

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

7 KITIACC
Koxa .
IIpoBepsiemble npeIMeTHBIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTaTa
1 Yucna v BBIYUCICHUS
. BoimonHATh,  couderas  yCTHblE W I[HCBMEHHBIE  NPUEMBI,
' apru(pMeTHIECKUE NEHCTBUS C pallMOHATIEHBIMU YHCIIAMU
Haxonute  3HaYeHHMs]  YUCIOBBIX  BBIPAKEHUM,  NPUMEHATH
1.2 pa3zHooOpa3Hble CIOCOOB! U MPUEMBI BEIYUCIIEHHS 3HAUYECHUH APOOHBIX
BBIpAXXEHH, colepKaluX OOBIKHOBEHHBIE U IECATUYHbBIE ApOoOU
Ilepexogute oOT oOAHOH (OpMBI 3amuUcH  4YHCEed K JPyrou
13 (mpeobpa3oBbIBaTh  JIECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUUHYIO ApOOB)
1.4 CpaBHUBATh U yHOPSAOYUBATH PAIMOHAJIBHBIEC YHCIIA
1.5 OKpyrasiTh yncia
BrINoOAHATE NPUKHUIKY M OLIEHKY pe3yjibTaTa BBIYMCIECHHM, OLIEHKY
1.6 3HAQYEHUII YHUCJIOBBIX BBIPAKECHUW. BBIMOMHATE HEUCTBUS  CO
CTENEHSIMU C HaTyPAJIbHBIMU NTOKA3aTeJIIMU
17 [IpuMeHATh TpU3HAKK JAETUMOCTH, pa3JIOKEHUE HA MHOXHUTEIU
' HaTYypaJIbHbIX YHCEI
Pemath mpakTUKO-OPHUEHTHPOBAHHBIE 3a/layd, CBSA3aHHbIE C
OTHOLUIEHUEM  BEJIWYMH,  MPONOPUUMOHAIBHOCTBIO  BEJIMYUH,
1.8 IPOLEHTaMH, WHTEPIIPETHPOBATh pE3yJNbTaThl pEIICHUs 3aJad C
y4E€TOM OTpPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB
2 AnrebpanyecKue BEIPAKESHHS




Hcnonp3oBath anreOpanyeckyr0 TEPMUHOJOTHIO M CHMBOJMKY,

> IPUMEHATH €€ B IPOIIECCe OCBOCHUS yueOHOro MaTepuaa
55 Haxomute 3HaueHus OyKBEHHBIX BBIDOKEHHM TMpH  3aJaHHBIX
' 3HAUEHUAX NIEPEMEHHBIX
)3 BrimonHATe npeoOpa3zoBaHMsA IEJIOTO BBIPRKEHUS B MHOTOYJICH
' IPUBEIEHUEM TIOJJOOHBIX CJIaraeéMblIX, PACKPBHITHEM CKOOOK
BbInonHAT yMHOKEHHE OIHOUJIEHA HA MHOTOYJIEH M MHOTOWJIEHA Ha
24 MHOTOWJIEH, NMPUMEHATh (POpMyJibl KBajpaTa CyMMBI M KBajpara
pasHocTH
OcyuiecTBisTh  pa3loXeHHE MHOTOYJICHOB HAa MHOXHTEIH C
25 HOMOILBIO BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXKHTEIS, TPYNITUPOBKU
CJIaraeMbIX, MPUMEHEHHs (HOPMYJT COKPAILIEHHOTO YMHOXKECHHUS
6 [TpumeHsATh MpeoOpa3oBaHNsl MHOTOWIEHOB JJIsl PEILICHUS PA3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpPaJIbHBIMHU IIOKA3aTEISIMU
' U1 IpeoOpa30BaHus BbIPAXKEHUI
3 YpaBHEHUs 1 HEpABEHCTBA
Pemate nuHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, IMPUMEHSA
3.1 IIPaBUJIA IIEPEX0/JA OT UCXOAHOI'O YPAaBHEHUS K PABHOCUIBHOMY E€MY.
[IpoBepsTh, sABISIETCA JIM YUCIIO KOPHEM ypaBHEHUS
15 [IpumensaTey rpaduyeckre MeTOAbl MpPU PEIICHUH JTMHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [lonbupats mnpumepbl map 4YHUCEN, SBISIOIIUXCA  PEIICHUEM
. JMHEWHOI0 YPaBHEHUS C IByMS IIEPEMEHHBIMU
CtpouTth B KOOPAWHATHOH MIOCKOCTH TpadyK JIMHEHHOTO
34 YpaBHEHUS C ABYMs [IEPEMEHHBIMU; MOJIb3YSICh TPaPUKOM,
IPUBOJUTH IIPUMEDPHI
pelIeHNs] ypaBHEHUS
15 Pemate  cuctembl  IByX ~JIMHEHWHBIX YpaBHEHUHM C  JABYMs
' IIEpEMEHHBIMHU, B TOM YHUCIIE IPpahUIECcKu
CocTaBnATh 1 pemaTh JIMHENHOE YPaBHEHUE WIN CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUI IO yCIIOBUIO 33J]Ja4l, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4¥ NIOJIyYEHHBIA pe3ysIbTaT




Koopaunats! u rpaduku. @yHKIuN

4.1

N306paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBajbl, 3alMChIBATH

YHUCJIOBBIC ITPOMEIKYTKH HaA anre6pa1/1q60K0M S3BIKEC

42

OtMeuaTs B KOOp,HHHaTHOI;'I INIOCKOCTH TOYKH IIO 3aJaHHBIM

KoopAuHaTam

43

Crpouts rpaduku 1uHeHHbIX GyHKUUNA. CTpouTh rpaduk GyHKINHN y

= [x]

44

OmmceIBaTh C IIOMOIIIBIO q)YHKIII/Iﬁ HN3BCCTHBIC 3aBUCUMOCTHU MEKIY
BCIIMYMHAMU: CKOpPOCTb, BPEM:A, PACCTOAHUC, ICHY, KOJIHUYCCTBO,

CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM pabOoThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii cmocod® TMpPeACTaBICHHUS U aHaIu3a
UH(POpPMALIMU, W3BJICKaTh W HHTEPIPETUPOBATh WHPOPMALHUIO U3

rpauKOB peaslbHBIX MPOIECCOB U 3aBUCUMOCTEM

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIYUCIECHUSA

1.1

Hcnons3oBaTh Ha4dyaJIbHbIC MMpEaACTaBJICHUA 0 MHOKECTBE
I[GflCTBI/ITGJ'[bHI:IX YHUCCII OJid CpaBHCHUA, OKPYTJICHUA U BI)I‘II/ICJ'IGHI/If/'I,
I/1306pa)KaTI> ﬂeﬁCTBHTeHBHBIe qucCijla TOYKaMH Ha KOOpHHHaTHOﬁ

IpSIMON

1.2

[IpumensaTp noHATHE apU(PMETUYECKOTrO KBaJAPAaTHOIO KOPHS,
HAXOJUTh KBaJpaTHble KOPHHU, MCIIONB3ysl NPH HEOOXOAMMOCTHU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKEHUH,

COACPpKAMNX KBaAPaTHBIC KOPHU, UCIIOJIb3YA CBOMCTBaA KOpHeﬁ

1.3

Hcnonp30oBarh 3ampicd OOJBIIMX M MAallbIX YHCEI C IIOMOIIIBIO

JECATUYHBIX Apo0eit u creneHelt uncna 10

AnrebpanyecKue BhIPOKEHUS




2.1

[IpuMeHATh MOHATHE CTENEHU C LEIBIM MOKA3aTEIEM, BBIIIOIHATH
npeoOpa3oBaHusl BBIPAKCHUH, COJCPKAIIUX CTETICHU C IEJIbIM

IIOKa3aTcjacM

22

BBINONHATE  TOXAECTBEHHBIE  MPEOOPa30BaHUS  PALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE MpaBW JCHCTBUH HaJ MHOTOWICHAMHU M

anredpandecKuMu IpoosIMU

23

PacknagniBath KBaI[paTHLIﬁ TpéX‘-IJ'IeH Ha MHOXXHUTECIN

24

[TpumensaTs npeoOpa30BaHus BBIPAXKEHUHN JUIS PELICHUs Pa3IMYHbIX

3aaa4 U3 MaTeMaTuKH, CMEXKHBIX IMPEAMETOB, U3 peaHBHOﬁ IIPAKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nMHENHBIE, KBaJpaTHbIE YpPaBHEHHsS M palMOHAJbHBIC
YPaBHEHUS, CBOIAIIUECA K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs

NEPEMCHHBIMU

32

[IpoBOaUTHE MpPOCTEHINIME WCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHHUH, B TOM 4YHCIE C TPUMEHEHHEM TIpadUuyecKux
HpeILCTaBJ'IeHI/Iﬁ (yCTaHaBJII/IBaTI), HUMECT JIM YPABHCHUC HUJIK CUCTEMA

ypaBHCHI/Iﬁ peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

33

[lepexogute OT cjOBeCHOW (OPMYJNIHMPOBKM 3amayl K  eé
areOpanyeckor MOJIENU C MOMOIIBIO COCTABICHHUS YPaBHEHUS WM
CUCTEMBbl ypAaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYYECHHBIN pe3yJIbTar

34

[IpumMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB [UIsl CPABHEHUS,
OILICHKHU, peuaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOU U UX
CHCTEMBI, 1aBaTh rpa)UIECKyI0 WITIOCTPAIIUIO MHOXKECTBA PEIICHUIN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUH

4.1

[lonumars M uCHONIB30BaTh (DYHKUMOHAJIbHBIE TOHATUS U S3BIK
(TepMHHBI, CUMBOJIMYECKHE OO0O3HAYEHUS), OINpPENCNATh 3HAYCHHE
(YHKIMY 110 3HAUYEHHUIO apTyMEHTa, ONPEAEIISATh CBOWCTBA (DYHKIIUH

o e€ rpaduxy




4.2

Crpoutb rpaduku 37eMEeHTapHBIX (YHKIUI BUjaa:

y=k/x

kix

, ¥ =X?,y =X y = |X|, on1ChIBaTh CBOWCTBA YHCIOBOW (DYHKIIMU MO €€
rpaguky

9 KUIACC

Kon
NMpoBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucia 1 BEIYUCIECHUS

1.1

CpaBHI/IBaTB U yIIopsaao4uBaThb pallMOHAJIBHBIC W UPpallUOHAIBHBIC

quciia

1.2

BoinonuaTe apudmernyeckue AeHCTBUS € palliOHATIbHBIMU
YHUCJIaMH, COYETask YCTHBIE U ITUCbMEHHBIE IIPUEMBI, BBIIIOIHATD
BBIYKCIICHHUS C

HppanroHaJIbHbIMU YUCJIAMU

1.3

HaxonuTh 3HaueHHs CTENEHEN C LIEJIBIMA MOKA3aTEIsIMU U KOPHEW,

BBIYUCIATH 3HAYCHHUA YN CIIOBbBIX Bblpa)KeHI/Iﬁ

1.4

OprrJISITB IICIZCTBI/ITCJIBHBIC quclia, BBIIIOJIHATDH MMPUKUAKY

pe3yiibTara BLI‘-II/ICJICHI/II\/'I, OIICHKY YHUCJIOBBIX BBIpa)KeHI/II\/'I

VYpaBHEHHUsI 1 HEPABEHCTBA

2.1

Pemare uHeliHblE W KBaJpaTHbE ypaBHEHUS, YpaBHEHUS,

CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-PalIMOHANIbHbBIE YPABHEHUS

2.2

Pemats cucteMbl IBYX TMHEMHBIX YPaBHEHUH C IByMs
NEPEMEHHBIMHU U CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OHO
YpaBHEHUE HE SIBIISICTCS

JIMHEWHBIM

Pemiate TekcTOBBIC 3a/1aUN aNreOpandecKuM CITOCOOOM C TTIOMOIIBIO




23

COCTABJICHUS YPABHEHUs WIM CUCTEMBI JBYX YPaBHEHUH C IBYMsd

NEPEMCHHBIMU

24

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUNM M CUCTEM
ypaBHEHHH, B TOM 4YHCIE C MPUMEHEHHEM TIpaduyecKux
npeAcTaBiIeHuit (HalpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE

WIN CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate,  nmHEHHEIC HCPABCHCTBA, KBaJgpaTHBIC HCPABCHCTBA,
I/1306pa)KaTI> pEICHUC HEPABCHCTB HA YHCIIOBOM HpHMOﬁ, 3aIIMChIBaTh

peIICHUEC C TIOMOUIBIO CUMBOJIOB

2.6

Pemath cucTeMbl JTHHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKIIIOUAIONINE KBaJgpaTHOE HEPABEHCTBO, H300pakaTh peElIeHUe
CHCTEMBbI HEPABEHCTB HA YHCIIOBOU MPSMOM, 3aIMUCHIBATH PEIICHUE C

IIOMOIIBIO CMMBOJIOB

2.7

Hcnons3oBaTh HEPABCHCTBA ITPpU PCIICHUHN PA3JIMIHBIX 3a/1a4

DOyHKIUH

3.1

PacrioznaBate  (yHKIMM  W3YYCHHBIX  BUIOB.  lloka3biBaTh
CXEMAaTHYCCKH PACIOJOKEHUE Ha KOOPJWHATHOW  IUIOCKOCTH
rpadukoB PyHKIMHA BHma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3Ha4eHH K0d()(PUIIMEHTOB, OMUCHIBATH CBOICTBA

byHKIMN

32

[loka3plBaTh CXEMAaTHYECKH PpACIOJIOKEHHE Ha KOOPIUHATHOU
IUIOCKOCTH TpagukoB (QyHKIMH BUIa y = VX, Y = |X| U ONHUCHIBATH

cBoMcTBa (PyHKITUH

33

Crpouth M u300pakaTb CXEMaTHMYECKH TpapUKd KBaJIPAaTUUYHBIX
(yHKUIMH, ONMUCHIBATH CBOWMCTBA KBAJPATUYHBIX (PYHKIUH TO HX

rpadukam

34

Pacnio3HaBaTh KBaJpaTHU4YHYIO (YHKLHUIO 1O (Gopmylie, MPUBOAUTH
NpUMEpPBl KBAJAPAaTUYHBIX (YHKUUH U3 peanbHOM KHU3HH, (PU3HKH,

reOMETPUH

ApI/I(pMeTI/I‘-ICCKa}I U TreOMCTpHUYICCKAs IMTPOrpeCCuun

4.1

Pacnio3HaBath apu(MeTHUECKYI0 M T€OMETPUUYECKYI0 MPOrpeccuu

ITPpH Pa3HbIX crocobax 3aJaHus




BhITOIHATE BBIUMCICHUS C HCHOJIB30BaHHEM (I)OpMyJI n-ro 4jicHa

4.2 apu(pMeTUYeCcKOil U reoOMeTpUUECKOI MPOrpeccuii, CyMMBI MIEPBHIX N
YJICHOB
13 N300paxxaTh  wWieHbl  MOCJIEIOBATEIbHOCTH TOYKaMU  Ha
' KOOPAMHATHOW IJTIOCKOCTH
Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMU TOCIIEI0BATEILHOCTIIMHU, B
44 TOM 4YHUCJIE 3aJayd W3 pealbHOM >KU3HU (C HCHOJIb30BAaHUEM

KaJIbKYJIATOPA, IM(PPOBBIX TEXHOJIOTHIA)




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna v BBIYACIECHUS
JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHON (OPMBI 3aIHCH
1.1 apoGeit k npyroil. IloHsATHE palMOHANBHOTO YHMCIA, 3alUCh, CPABHEHUE,
YIOPSI0YMBAHNE PALIMOHAIIBHBIX YUCEIT
12 Apudmernyeckue IeMCTBUS C pallMOHAILHBIMU YHCIaMuU. Perienue 3anad u3
. peanbHON MPaKTUKU Ha YaCTH, HA Ipoou
13 CreneHp ¢ HaTypajJbHBIM IOKa3aTeJlEM: OIpeEiesieHue, IMpeodpazoBaHUe
' BBIPQ)KECHUI1 HA OCHOBE ONpeeNICHuUs, 3aITUCh OOJBIINX YHCET
14 [TporeHTHl, 3a1KCh MPOIIEHTOB B BUJE JpoOU M IpoOU B BUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA MPOLEHTHI, PEIICHUE 33]a4 U3 PEAIbHON MIPAKTUKU
Ls [IpumeHeHre TNPU3HAKOB JEIMMOCTH, pa3jOKEHUE Ha MHOMKUTENIH
' HaTypaJIbHbBIX YHCEI
L6 PeanbHple  3aBuMcMMOCTH, B TOM 4Hcle IpsMas U oOpaTHas
' MIPONOPLIMOHAITBHOCTH
2 AnreOpandecKkue BhIPaKESHUS
T IIepeMeHHBIE, UNCTOBOE 3HAYEHUE BBIPAKEHHUS C IEpEMEHHON. JlonmycTrMble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBnenne 3aBUCHMOCTH MEXAY BEIHYMHAMH B BHUIE (OPMYIIBI.
' Boruucnenus no gpopmysnam
53 [IpeoOpa3oBanne OyKBEHHBIX  BBIPQKEHUH, TOXKIECTBEHHO  PaBHBIC
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
Y Opnnounensl 1 MHOTOWIEHBL. CTenieHb MHOTOWIeHA. ClioKeHUe, BBIYMUTaHHE,
' YMHO>KE€HUE MHOTOYJICHOB
@opMyJIbl  COKPAIIEHHOTO YMHOXEHMS: KBaJapaT CyMMbl M KBajapaT
2.6 pazHocTH. PopMysia pa3HOCTH KBaApaToB. Pa3noxkeHHe MHOIOWIEHOB Ha
MHOKUTEIN




3 VYpaBHeHus
31 VYpaBHeHHE, KOpeHb YpaBHEHHS, IMpaBWia NPeoOpa3oBaHUs YpaBHEHWS,
' PaBHOCUJILHOCTh YPaBHEHUI
15 JIuHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOPHEH JMHEHHOTO
. YpPaBHEHUS, PELICHUE JINHENHBIX YPaBHECHUI
33 CocraBiieHne ypaBHEHUH 10 YCIOBUIO 3a7au. PerieHne TEKCTOBBIX 3a/1a4 C
' MTOMOILBIO YPAaBHEHUI
34 JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JMHEWHBIX YpaBHEHUH C JBYMs I€pEMEHHbIMU. PemieHue
35 CUCTEM ypaBHEHUH cIOCOOOM NOJCTaHOBKH. [Ipumeps! periennst TeKCTOBBIX
3a]1a4 ¢ IOMOIIbIO CHCTEM ypaBHEHUI
4 Koopaunats! u rpaduku. OyHKIUN
4.1 Koopaunara Touku Ha psMoi
42 YucnoBsle MPOMEXKYTKHU. PaccTosiHne Mexay AByMs TOUKaMU KOOPAMHATHON
. pSAMOM
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca u opArHATa
' TOYKHU HA KOOPJAMHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX GopMyrnaMu. UteHue rpaukoB peaabHbIX
' 3aBHUCHUMOCTEMN
4.5 [Tonsitue pynkuuu. I'paduk Gynkuu. CoricTBa QyHKIMIA
4.6 Jluneitnas pynkuus, e€ rpapuk. I'paduk dpyHKmm y = [X|
47 I'paduueckoe perieHne IUHEHHBIX YPaBHEHWH M CUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUS
1 Yucna 1 BBIYMCIIEHUS
. KBanpatusiii kopeHb u3 uucina. lloHstue 00 HMppalMOHAIBHOM YHUCIIE.
. JecsaTuunble MPUOTMKEHNUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(pMeTHYEeCKNX KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K
1.2 peoOpa3oBaHUI0 YHCIIOBBIX BbIpaXEHUI u BBIUMCIICHUSIM.
JleficTBUTENIbHBIC YHCIA




1.3

Crenens ¢ LeabIM NokazateneM U e€ cBoiictBa. CTaHAaapTHas 3allUCh YUCIIa

2 Anrebpanyeckue BbIpaKeHUs

21 KBagparHblii  TpEXwieH, pa3IoXKEHHE KBAJApPAaTHOIO TpEXWIEHa Ha
' MHOXKHUTEITH

2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO alre0pandeckoi 1poou

23 CrnoxeHnue, BBIYMTaHNE, YMHOXKEHHUE, JI€JICHUE anreOpanyeckux Ipooei

24 PanmonanpHbIe BRIpaKEHUS U UX TIpeoOpazoBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaapaTHOIO YpaBHEHHUS.
' Teopema Buera

32 Pemienue ypaBHeHUH, CBOAAIIUXCA K JIMHEWHBIM U KBaJIPaTHBIM

33 [Tpocreiimme ApoOHO-paIIOHAIbHBIE YPAaBHEHHS

I'padmyeckas uHTEpIpETAllUs YPABHEHUH C IBYMS IEPEMEHHBIMU U CHCTEM
3.4 JIMHEVHBIX YPAaBHEHUM ¢ ABYMsI IEPEMEHHBIMU. [IpruMepsI pelieHus cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemenue TekCTOBBIX 3a1a4 anreOpanvdeckuM Criocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0OIHOM NIEPEMEHHOM

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

39 JIvHeiHbIe HEpaBEHCTBA C OJHON EPEMEHHOMN

3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
4 OyHKIMH

i1 [Tonstue ¢yukuu. OO6macTe omnpeAeNneHUs U MHOKECTBO 3HAUCHHMA
' ¢bynkuun. CriocoOsl 3aganus GyHKIUN

4.2 I'padux pynkumu. Urenne cBoMCTB GyHKINHU 110 €€ TpaduKy

43 [Tpumepst rpaduKoB QYHKIHIA, OTPAKAIOIINUX PeaThbHBIE TPOIIECCHI

w OyHKIMK, OMHUCHIBAIOIIME MPSMYI0 M OOPAaTHYIO MPOMOPIHUOHATIHHBIE
' 3aBHCUMOCTH, UX rpauku

4.5 ®yHkuuu y =x? y = x’

4.6 Oyukuuu y = Vx, y = |x|

4.7 ['paduaeckoe pereHue ypaBHEHUH M CHCTEM YpaBHEHHUI




9 KVIACC



Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Yucna v BEIYUCICHUS

1.1

PaI_[I/IOHaJ'IBHI)Ie qucia, UppalvuoOHAJIIBHBIC 4YHCa, KOHCYHBIC U OeCKOHEUHEIS

JACCATUYHBIC ,Z[pO6I/I

MHOX€eCTBO JIeCTBUTEIBHBIX YHUCCII, JIeCTBUTEIIbHEIC qucia KakK

OCCKOHEYHBIC JIeCATUYHBIE ApoOH. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE

12 MEXIYy MHOXECTBOM JICHCTBUTENBHBIX YHUCENT M KOOPAMHATHOM MPSIMOM.
CpaBHeHUE 1eHCTBUTENIBHBIX YHCEN
1.3 Apudmernueckue IUCTBUS C ACHCTBUTEIHLHBIMH YHNCITAMH
W3mepenusi, npuOIMKeHus, OLEHKU. Pa3Mmepsl OOBEKTOB OKpYIKAIOIIETO
14 MHUpa, JJIUTEIBHOCTh IPOLECCOB B OKpyxkatomem wMupe. Ilpubmmxénnoe
' 3HaY€HUE BEIWYHMHBI, TOYHOCTh MNpUONMKeHHUs. OKpyrieHue 4Yuced.
IIpukunka u oueHka
pe3yabTaTOB BBIYMCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJTHON MTEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOIAIIUXCA K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIIUXCS K KBAJAPATHBIM
Y bukBanpaTtHoe ypaBHeHue. IIpumepnl pelleHUs ypaBHEHHH TpeThbed U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIH
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IByMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUMN C IBYMs IEPEMEHHBIMHU
59 Pemenue cuctem IByX ypaBHEHMH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOpPOM CTENEHU
2.10 I'padnueckas uHTEpIIpETALIMS CUCTEMB] YPABHEHUH C IByMSI IEPEMEHHBIMU
2.11 Perrenre TeKCTOBBIX 3a71a4 alIreOpanyecKuM CriocoOomM
2.12 UucoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelreHre TMHENHBIX HEPABEHCTB C OAHOU NIEPEMEHHON
2.14 PelreHne cucreM TMHEHHBIX HEPABEHCTB C OAHOU NIEPEMEHHON
2.15 KBagparusle HEpaBeHCTBA




I'padmueckas mHTEpIpETAIlMS HEPABCHCTB U CUCTEM HEPABEHCTB C JBYMSI

2.16
MIEpEMEHHBIMU

3 DOyHKIUH

. KBanpatnunas ¢ynkuus, e€ rpadguxk u cpoiictBa. Ilapabona, KoopauHATHI
' BEPILIUHBI TapadoJibl, 0OCb CAMMETPUHU MapadoIbl

32 I'paduxu Gynkuuit y=kx, y=kx+b u ux coiicra

33 I'paduku pynkumii y=k/x, y = x* u UX cBOIiCTBa

3.4 I'paduku QyHKIHI , 1 UX CBOWCTBA
4 UYucnosble nOCIeA0BATEIBHOCTH

41 Omnpenernenue 1 crocoObl 3a1aHKsI YUCIOBBIX MOCIEI0BATEIbHOCTEN. 3a1aHne
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOUN PopMyIion U (hOopMyJIoi 7-TO WieHa

12 Apudmernueckass mporpeccus. DopMmyibl #-TO WieHa apuUPMETHISCKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YIECHOB

43 I'eomerpuueckas mnporpeccus. @DopMysbl 7n-ro 4jaeHa TI'€OMETPHUUECKOU
' [IPOrPECCUH, CYMMBI NIEPBBIX /1 YICHOB

44 N3o00paxkenne uneHoB apuMeTHYecKOM U TEOMETPUYECKON MpOrpeccHii
’ TOYKaMH Ha KOOPAWMHATHOM MIIOCKOCTU. JIMHENHBIN U SKCIIOHEHIIUATIBHBINA POCT

4.5 CnoKHbIE TPOLEHTHI




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBbBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHuUsl

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM pPe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI NPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXKECTBO, ITOJAMHOXECTBO,
olepauuy HaJ MHOKECTBAMH; YMEHHUE OIECPUPOBATH IMOHATHUSAMU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHITh UX MPU PEIICHUH
3aJa4; YMEHHE UCIONb30BaTh TIpadUuecKoe Ipe/CTaBICHUE
MHOJKECTB Ul ONMCAHMs pEalbHbIX IPOLIECCOB U SBICHWUM, INpU

pELIeHNH 3a]a4 U3 IPYruX y4eOHbIX IPEIMETOB

YMeHue omnepupoBaTh TOHATUSMHU: OINpEAeNieHHEe, aKCcuoMma,
TeopeMa, JI0Ka3aTeJIbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U
JIO’KHBIE BHICKA3bIBAaHUS, NMPUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI,
CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUSA BBICKA3BIBAHUH

YMeHnue onepupoBarh MOHATHAMH: HaTypaJbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIUMOCTh HATypajbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, IEJ0e YUCIO, MOAYJb YMCIa, OOBIKHOBEHHAs Jpo0b U
JecATUYHAsE 1po0b, CTAaHAAPTHBIN BUJ YHCIA, PAlMOHAIBHOE YUCIIO,
UppaAIMOHATIBHOE YHCIO0, apu(METHUYECKH KBaJpaTHBIH KOPEHB;
YMEHHME BBINOJHATH JCMCTBHS C YHUCIIaMH, CpaBHUBAaTbh U
YOOPSAOYMBATh 4YMCIA, NPEJCTABIATh YUCIA HA KOOPAWHATHOU
IpPSIMOM, OKPYTJIATh YMCIA; YMEHHE JENaTh NPUKUAKY W OLEHKY

pe3yJibTaTa BBIYMCIICHUI

YMeHue onepupoBaTh NOHITUAMU: CTEIIEHb C LEIBIM [IOKA3aTEelIEM,
apu(pMeTHYECKUI KBaJpaTHbIM KOPEHb, MHOTOYJIEH, ajlreOpanyeckast
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
0oJbllle €OUHUIIBI; YMEHHME BBIINOJHATH PAcU€Thl MO (opMyJiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXKEHUH U
BBIPAXEHHUM C KOPHSIMMU, pa3I0’KEHUE MHOTOWJIEHA HA MHOXKUTEIH, B
TOM 4YHCJIE C HCIOJIb30BaHHMEM (DOPMYJ pPa3HOCTU KBAaJpaToOB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue ONCpHUPOBATh MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC
C OJHOM MEPEMEHHOW, YKCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C

HepCMCHHOﬁ; YMCHUC pCUIaTh JIMHEWHBIE U KBaApPAaTHLIC YpAaBHCHUA,




JIPOOHO-PalMOHANILHBIC YPABHEHHS C OJTHOW MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, JIMHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pAIlMOHANBHBIE HEPABEHCTBA C OJIHOM
MepEMEHHON, B TOM 4YHCJIE€ TpPH pEUIeHWH 3aJad W3 APYTrux
NpPEeIMETOB W NPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh
KOOPJIMHATHYIO TPSIMYyI0 W KOOPJAMHATHYIO IUIOCKOCTb  JIJIst
n300pakKeHUs pelIeHu

YpPaBHEHUM, HEPABEHCTB U CHCTEM

YMmenue omnepupoBaTh MNOHATHAMHU: (yHKUUA, rpadux GyHKUIUH,
HYJIM (QYHKUUH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, INPOMEXKYTKH
BO3pacTaHus, yOBIBaHUWS, HAWOOJbIICE W HAUMEHbIIEE 3HAYCHHS
GyHKLUY; yMEHue OINIepUPOBATh MOHATUSMMU: npsMas
OpPONOPLUOHATIBHOCTD,  JIMHEHHAas  (QyHKOMS,  KBaJpaTHUHAsS
dbyHKIMs, oOpaTHas MPOMOPIMOHAIBHOCTh, Tapabomna, runepbona;
YMEHHUE CTPOUTh Ipaduku (QyHKIUH, UCIONB30BaTh IpaduKu A
OlpesieNIeHUs] CBOMCTB MPOILIECCOB M 3aBUCHMOCTEH, NJIsl pEIIeHHUs
3aa4 U3 JAPYrux y4yeOHBIX MPEAMETOB U PeajbHOM JKU3HU; YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEXKIY BETUUMHAMU

YMenue OIIEpUPOBATH MOHATUSAMU: II0CJIEI0BATEIbHOCTb,
apupMeTHyecKass M TEOMETpHYecKas IPOrpeCcCHd;  YMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIENOBATEIbHOCTEH, (POPMYJIIBI CYMMBI U
o0IIero 4jeHa Mpu peleHuH 3aaad, B TOM YHCIE 33a1ad U3 JPyTrux

y4eOHBIX MPEAMETOB U pPeaIbHON KU3HU

VYMmenne pelmiaTth 3aja4r pa3HbIX TUIIOB (B TOM YHCJIC HA IMPOLICHTHI,
JIONIM W YacTH, JIBW)KEHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTH
NOKYIOK ¥ YCIIyI, HAJOTH, 3a7adyd U3 00JacTu yIpaBJICHUS
JUYHBIMA H  CeMEHHbIMH (MHAHCAMH); YMCHHE COCTABIIAThH
BBIPpAXKXCHUA, YpPaBHCHUS, HCPABCHCTBA MU CHCTCMbI II0 YCJIIOBUIO
3a7a4y, KCCIEJ0BaTh IMOJYYEHHOE pCIICHHE H  OLCHHUBAThH
MpaBIoNo100HOCTh

ITOJIYUCHHBIX PE3YJIBTATOB

YMeHnue onepupoBaTh NOHATUSAMU: GUTYpaA, TOUKA, OTPE30K, MpsAMas,
oy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBII 51 PaBHOCTOPOHHUI TPEYTOJIbHUKH,

NpSIMOYTOJIBHBIM TPEYroJbHUK, MenuaHa, OMCCeKTpuca U BBICOTA
TPEyrojbHUKa,  YETBIPEXYIOJbHMK,  IapajuleiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (QUIypaMu;

YMCHHC pCIIaTh 3ala4i, B TOM YHCJIC U3 HOBCCHH@BHOﬁ JKHU3HHU, Ha




HaXO0KACHUEC rCOMCTPHUICCKUX BCINYHUH C IPUMCHCHUCM U3YYCHHBIX

CBOMCTB (puryp u paxToB

10

YMeHue omnepupoBaTh MOHATHSIMU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYTOJFHUKOB; MAapaJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroia MeXIy HPSMBIMH, TEPIEeHANKYISAP, HAKIOHHAS, MPOEKIIHS,
nogobue  ¢uryp, TOAOOHBIE  TPEYTrOJBHUKH,  CUMMETPHS
OTHOCHTENBHO TOYKH M TPSMOIl; YMEHHE PAcIo3HaBaTh PaBEHCTBO,
CUMMETpUIO U mojobue  ¢uryp,  mapamieNbHOCTh U

HNEPHEHANKYJSIPHOCTD MIPSAMBIX B OKPY KarOIEM MUPE

11

YMeHue onepupoBaTh IOHATUAMH: JUIMHA, PACCTOSHHUE, YIOJl
(BeqMuMHA yria, CUHYC U KOCHHYC yTIJla TPEyrojbHHKA), IUIOIIA/b;
yYMEHUE OIICHHMBaThb pa3Mepbl INpPEeAMETOB U  OOBEKTOB B
OKpY’KalOIIeM MHpE; YMEHHE NPUMEHATh (OPMYJbI MEpUMETpa H
IUIOIIAA MHOTOYI'OJBbHUKOB, JJIMHBI OKPYXXKHOCTH U IUIOLIAIN
Kpyra, oObemMa NpSIMOYTIOJIBHOTO TNapajjefenunesa; yMEHHUe
IIPUMEHATh IPU3HAKK PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME
yIJIOB TpeyrojabHUKa, TeopeMy Iludaropa, TpuroHomerpuyeckue
COOTHOLICHUS I

BBIYMCIICHHUS JUIUH, PACCTOSIHUH, TUIOIIAJEH

12

YMenue wu300pakaTh TIUIOCKME QUIYpHl M WX KOMOHMHAIIMH,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C MOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OITMCAHHIO

13

YMeHHue OmepupoBaTh IMOHATUAMU: IPSIMOYIOJbHAas CUCTEMA
KOOpJIMHAT; KOOpPAMHATBl TOYKHM, BEKTOP, CyMMa BEKTOpOB,
[IPOMU3BEJECHUE BEKTOpa Ha YHUCIO, CKAJIAPHOE IIPOU3BEIACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAWHATHI IS
MPEACTABICHUS JAHHBIX M PEIICHUA 3a/1a4, B TOM YHCIE U3 JIPYTUX

y‘le6HBIX npeaMeTOB U peanLHoﬁ KU3HU

14

Ymenue OIICPUPOBATE TMOHATUAMMU: CTOJIOMKOBEIE U KPYT'OBLIC

JuarpaMmabl, Ta6J'II/H_IBI, cpeaHee apI/I(bMCTI/I‘lCCKOS, MCIHaHa,

HanOoJbIllee U HAMMEHBIIIeE 3HAYCHHUs, pa3Max YMCIOBOTO HAOOPa;
yMEHHE W3BJEKaTh, HMHTEPIPETUPOBATH U  IMPEoOPa30OBBIBATH
UH(POPMALIMIO, TPEICTABICHHYI0 B Ta0IMIAX M Ha JuUarpamMMax,
OTPaKaIOIIyI0 CBOMCTBA U XapaKTEPUCTUKH peasIbHbIX MPOIECCOB U
SIBJICHUH; YMEHHE DACIIO3HABAaTh H3MEHUUBBIE BEJINYMHBI B

OKpY KaroIleM MUpe

YMeHue omnepupoBaTh MOHATUSMU: CIyYalHBIA OMBIT (CIydalHBIH
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OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA WUCXO.M)
CIIy4alfHOTO OTIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMCHHUC HAXOIUTb BCPOATHOCTU cnyqaﬁHHx CO6LITHﬁ B OIIbITax C
PAaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA CO6BITI/I$[MI/I; YMCHHUEC PCUIATH
3a/la4yil METOJIOM OPTaHW30BAaHHOTO Tepedopa U ¢ HCIOIb30BAHUEM
ImpaBujia YMHOXCHUA, YMCHHC OLCHUBATHL BCPOATHOCTU PCAJIBHBIX
COOBITHI W SIBJICHUH, MIOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpY)KalOUIeM MHPE H B IHKHU3HH;
3HaKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMenue BbIOUMpaTh MOAXOASIINN W3YYEHHBIH METOJ Ui peIICHUS
3a/1a4, IPUBOJUTH IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MAaTEMATHKHU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIUECS PE3YJIBTATHL,
[IOJIy4YeHHBIE B XOJE Pa3BUTHs MAaT€MATHKU KaK HayKH, IPUBOIUTH
IPUMEPBl MATEMAaTHUYECKUX OTKPBITHH W HMX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMbIi 31eMEHT COAEP/KAHUSA

1 Uucna u BEIYUCIICHHS

1.1 Harypanbnblie u nienbie yncna. [Ipu3Haku 1eIMMOCTH HENbIX YUCEeN

12 OObIKHOBEHHbIE M JECATUYHBIE  JpoOM, TPOLIEHTHl, OECKOHEYHbIE
' nepuoanYecKue qpoodu

3 Pammonaneubie uncna. ApudMeTHUecKHe Omepaldd ¢ PalroOHATBHBIMU
' YyHClIaMu

14 JlelicTBuTenpHble yucia. ApudMeTUYecKHe Omneparuu ¢ JACHCTBUTEIbLHBIMU
' YHUCIIaMU

s [Ipubmx€HHbIE BBIUMCICHUS, TPaBWIA OKPYTJICHUS, MPUKUAKA M OICHKA
. pe3yJibTaTa BEIYMCICHHUI

2 AnreOpanueckre BbIpaKEHUS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKESHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ 1ensiM nokasarenieM. CTENeHb C palMOHAIBHBIM TOKA3aTEIEeM.
' CBoiicTBa cTeneHn

23 MHorouseHbl

24 Anrebpandeckas 1poob

) s Apudmernueckuii  KopeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
' apu(pMETHIECCKUMH KOPHSIMH HAaTYpPaJIbHOUW CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA

. Llensle m apoOHO-panoHaibHBbIe ypaBHEeHUA. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHHUI

15 Lenble u npoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
' HEPaBEHCTB

33 Pemrenue TekcToBBIX 3a7a4

4 UucnoBble NOCAEA0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCJIEA0BATENLHOCTEN




Apudmerndeckass u reomerpudeckas mnporpeccun. Dopmyna  CI0XKHBIX

42
IPOLIEHTOB

5 OyHKIMH
OyHkuMs, crnocodsl 3amaHus ¢QyHkuuu. I[padux ¢yskmoun. OO6macte
ONpENeJICHUs] W MHOXECTBO 3HaueHMM ¢yHkumu. Hymm  ¢dyHxoum.

5.1. IIpomMexxyTKH 3HAaKOMOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumymMbl ¥ MUHUMYMBbI ¢GyHKmMd. HauGomnbinee u — HauMeHbIIee
3HayeHUe (QYHKIMHM Ha
POMEXKYTKE

6 KoopanHaTs! Ha IpsMOii U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH

7 I'eomeTpust

7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyroabHUK

7.3 MHOroyrojibHUKH

7.4 OKpY’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuuecKux BEIMYMH

7.6 BekTopsl Ha TIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaTopuka

8.4 MHoxecTBa

8.5 I'padmr




PABOYAS [TIPOTPAMMA
(ID 8695483)

yueOHoro kypca «I'eomerpus»

U1 oOyJaromuxcs 7-9 KiaccoB



IHHOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PAa3eliOB LIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IIeNbl0 00€CTeYnTh M3y4YeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUH M B3aUMHOE  pACIOJIOKEHHE, ONUPAECTCS Ha  JIOTHYECKYIO,
NOKa3aTeNbHYI0 JIMHUIO. LIEHHOCTh M3y4eHUs T€OMETPUU HAa YPOBHE OCHOBHOIO
oOuiero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OO0YYalOIIUNUCS YUUTCS MPOBOAUTH
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIIOUEHHUS, TOKA3bIBAaTh
VCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCcy I€HUsT «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpl0 H3ydeHUsT TE€OMETPUHU SIBISIETCA HCIOJNb30BaHUE €€ Kak
MHCTPYMEHTA TPHU PEIIECHUM KaK MAaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HH. OOydaromuiicss OKEH HayYUThCsS
ONPENENUTh F€OMETPUUYECKYIO (DUTYpy, ONMUCATH CIOBAMM JAHHBIM 4YEpPTEX WM
PHUCYHOK, HAaWTH TUIOIIAb 3eMEIbHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO KaOeys Wih TpeOdyemble pa3Mephbl Tapaxa s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUMCIUTENIbHAS JIMHUS B U3YYEHUU TE€OMETPHUMU.
[Ipu pemieHun 3amay MPAKTUYECKOTO XapaKTepa OOYyYarolUMUCA YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJIETM PEAIbHBIX JKU3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYKCIICHHS U OLICHUBATh aJIEKBAaTHOCTD MTOJIyYEHHOI'O pE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATh MCIOJIb30BATh OMPENEICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTUH, I€MOHCTPUPOBATH NMPUMEHEHHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TeXHMKE. OTH CBA3M Hauboiee SIpKO BHUIHBI B Temax «BekTops»,
«Tpuronomerpuueckne CcoOoTHoOWEeHUs», «Meron koopauHat» U «Teopema
[Tudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conepxkanusi: «['eomerpuueckue (¢urypel U UX CBOHCTBa», «M3mepenue
Ir€OMETPUYECKUX BEIUYMH», «JleKapTOBBl KOOPAMHATHI HA  IUIOCKOCTHY,
«Bektopsl», «/IBrkenus miockoctiy, «lIpeodbpazoBanust momoous».

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 221 yaca: B 7 kinacce

— 68 yacoB (2 vaca B Hefien0), B 8 ki1acce — 68 yacoB (2 yaca B HeJieq0), B 9 kiacce
—85 vacoB (2 gaca B Hepemnto o OPII + 0,5 gaca u3 wactu popmupyemoit
y4acCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHH). I3MeHEeHUs1 BHECEHBI B pab0OUyIO
nporpamMmy 9 kiiacca myTeM BKIJIIOUEHHSI B OCBOCHHE HOBOTO y4eOHOIr0 MaTepuaia
1 (OpMUPOBAHKUE COOTBETCTBYIOIIUX IJIAHUPYEMBIX PE3YJIbTaTOB C TEMU
YMEHUSAMU U BUJAMU JIEATEIIBHOCTH, KOTOpbIE 110 pe3ynbTaraM BIIP B anpene
2025 1 1Mo OKOHYAHUU W3YUYEHUSI HOBOTO MaTepuasia ObLIU BBISBICHBI KaK
poOJIeMHBIE TOJISL.



COILEPXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie nonsatus reomerpun. Touka, psiMasi, OTpe30K, JIyd. YToJI. Buusl
yriioB. BeprukanbHble U cMmexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyroyibHUK. [IapannenpbHOCTh M NEPIEHANKYIAPHOCTD NPSAMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUDPE.

OCHOBHBIE TIOCTPOEHUS C TMOMOIIBK LHUPKYJA M JHUHEHKHU. TpeyrojbHUK.
BricoTa, Menuana, OuccekTpuca, MX CBONCTBA.

PaBHOOEApEeHHBIH ¥  PaBHOCTOPOHHUU  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MpU3HAKW PaBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U NMPU3HAKYU NapaLIEIbHBIX NPsAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
Buenrnue yribl TpeyrojapHuKa.

[IpssMOyTOJIbHBIA ~ TpPEYroiabHUK. (CBOHCTBO MEIHWAHBI NPSAMOYTOJIBHOIO
TPEyTrOJbHHKA,  NPOBEAEHHOM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYTOJIbHBIN TPEYrOJAbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoOMETpUM: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJibllieM yTiie U OOJbIIeH CTOpPOHE TPEyrojbHHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

I'eomerpruueckoe Mecto TOYeK. buccexkrpuca yraa W CEpeAUHHBIN
MIEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OKpyXHOCTh M Kpyr, XOopAa M JuaMeTp, HuX CcBoiicTBa. B3auMmHoe
PACIIOJNIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHas U cekyas K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHas B Yyroj. BrnucaHHas © ONHCAaHHAs OKPYXHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YetwipéxyronpHuku. Ilapamienorpamm, ero npu3Haku U cBoicTBa. YacTHeie
Cllydad TapajuieJorpaMMoB (TMPSMOYTOJIBHUK, poMO, KBaJapar), MX NPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tparenus, €€ CBOWCTBA W TPHU3HAKH.
IIpssMoyrosibHas Tpanenus.

Meron ynsBoenus menuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAK TPEYTOJIbHUKA U Tparenuy. L{eHTp Mmacc TpeyroyibHUKa.

[logobue TpeyronbHUKOB, Ko3(pduiueHnt mnomodus. [IpuzHaku nomoous
TpeyrojabHUKOB. [IpumMeHeHe nogo0us Ipu pelIeHNH TPaKTUIECKUX 3a/1ad.



CpoiicTBa 1miomaneit reomerpuueckux ¢uryp. dopmynbl I MUIIOMIAAA
TpEyToJbHUKA, MMapajuiesorpaMmma, pomOa u Tpaneruu. OTHOILIEHHUE IUIOMAIeH
NMoJ00HBIX GUTyp.

Brruncnenve niomanaed TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yTIJIa MPSAMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUTrOHOMETpUYECKHe (YHKIIMH
yriioB B 30, 45 u 60°.

BrniucanHele ¥ UEHTpaJbHBIE YTJIbI, YroJl MEXKIY KacaTelIbHOW U XOPHOil.
Yrael  MeXIy ~XOopAaMM MU CEKyIIMMHU. DBrnucanHble W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacmnosiokeHue HAByX OKpykHocTed. Kacanue

okpyx)HocTei. OO1ue KacaTeabHbI€ K IBYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHrenc yrioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKI€CTBO. DOpPMYIIbI MPUBEACHUSI.

Pemenue TpeyrosbHuUKoB. TeopeMa KOCHMHYCOB UM TeOpeMa CHUHYCOB.
Pemienne npakTHUecKMX 3agad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [logo6ue cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mNpOM3BENECHUH OTPE3KOB XOpH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bekrtop, mnuHa  (MOIyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MIPOTUBOIOJIO)KHO  HAIIPABJIICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallid HAJA BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BeKkTopaM. KoopauHaTtel BekTopa. CKansipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOKJICHUS JIJIMH U YTJIOB.

JlexkapToBBI KOOPIMHATHI HA INIOCKOCTU. Y PaBHEHHUS MIPSMOUN U OKPYKHOCTH B
KOOpAMHATAX, [EPECECUCHUE OKPYKHOCTEM U IpPsAMBIX. MeTox KOOpAuMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJNBHUKH. [[nmuHa okpyxHOocTH. ['pamycHas wu
paauaHHas Mepa yria, BBIYUCIEHUE UIMH Nyr OKpyxHocTed. Ilnomans kpyra,
CEKTOpa, CErMEHTa.

JIBIOKEHUS! TUIOCKOCTH U BHYTPEHHHUE CHUMMETPUH (QuUryp (djIeMeHTapHbIC
npeactasienust). [lapannensueiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«l'eomeTpusD» XapaKTepU3yIOTCS:

1) narproTnyeckoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOM
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHHUeE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U peau3allii €ro
MpaB, TMpPEJCTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYyp Tpa)kAaHCKOro oOIiecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO ATHYSCKHUX IPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUNW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a4ad
MaTE€MAaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KW3HM ISl YCIEIIHON MpodeccuoHanbHOU
JESATENIbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIyIbHOU TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K  SMOLMOHAJIBHOMY UM  A3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/iau, PEUICHUW, PaCCYXIEHUW, YMEHHUIO BUJECTh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

OpPUEHTAlIMEX B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAHMEM MAaTEMaTUYECKOW HaykKu Kak cdepbl 4Yel0BEeYECKOH
NEATENIBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl Pa3BUTHUS LUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MATEMAaTHYECKOW KYJbTYPOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEMIIMMHM HABBIKAMHU HCCIEAOBATEIbCKOU
NESATENbHOCTH;



6) ¢usmueckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATONOJIYy YU

FOTOBHOCTBIO TMPUMEHATh MATEeMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0POBbS, BEJCHUS  3J0pPOBOrO0  00pa3a  KU3HU  (3I0pOBOE  MHTaHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢u3ndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HaBBIKa pPehIECKCHUH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JI0rH4ecKoe BOCIUTAHHE:

OpHEHTallMEN Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM IS pEeIIeHUs 3aaad
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIEH CpeJbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM JIsi OKPYXKAIOLIEH Cpeibl, OCO3HAHHEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanTanus K M3MEHAWIIUMCH YCJOBUSM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSX HEOIPEIACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOH JCATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETECHIIUU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dhopMyIMpOBaTh WJEH, TIOHITHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMiO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIe pelIeHUus] U JeHUCTBUS, (POPMYJIHUPOBATH W OICHUBATH PUCKU U
MOCHEACTBUSA, POPMHUPOBATH OTIBIT.

METANIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble Jilornyeckue aeiicTBuA:

e BBUBJISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXIy TMOHITUSAMH, (HOPMYJIUPOBATH
ONpPEAEIEHUS]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJIacCu(UKAIIMA, OCHOBAaHUSA JUIi OOOOIICHHS M CpaBHEHHUS, KPUTCPUH
MPOBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QopMyIUpoBaTh W  IPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpHUIATENIbHbIC, €AUHUYHBIC, YacCTHbIE M OOIIueE,
YCJIOBHBIE;



BBISIBIIITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3M W
npotuBopeurss B (akTax, HAHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX,
IpeuIaratb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEUN;
JIENaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

pa30upaTh OKa3aTelbCTBAa MaTEeMAaTUYECKUX YTBEPXKIACHUHN (NIpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSATEIBHO HECIOXKHbIE J0Ka3aTelbCTBA
MaTeMaTUyecKux (HaKTOB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOCO0 pemleHuss y4eOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIICHUs, BBIOMpaTh Haubojee MOAXOMAIIMM C y4€ToM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BATC/IBCKUC I[eﬁCTBHHI

HCIIOJIb30BaTh BOINPOCHI KaK HCCIIENIOBATENIbCKMIM MHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh BOIPOCHl, (UKCUPYIOLIUME MPOTUBOpeUne, mpodiemy,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOe, (opMHpOBaThH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE M0 YCTAHOBICHUIO OCOOCHHOCTEMN
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOATETHLHO (POopMYyIHpPOBaTH 00OOIIEHUS M BBIBOJBI MO pe3yibTaTam
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBaHUsA, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHU;

NPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BbIIBUTATh
MPEJIMOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora c nundopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIIUU, JTAHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4K;

BBHIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BEIOWpATh (GOpMy TpeAcTaBiIeHUs WHPOPMANMK W WUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMu, JuarpaMMaMmH, WHOM Tpadukoil u wux
KOMOMHAIIUSIMU,

OIICHUBATh HAJEKHOCTh HH(POPMAIUU [0 KPUTEPUSIM, MPEI0KEHHBIM
YUHTEIIEM WUIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMmyHuKaTHBHbIE YHHBepPCAJbHbIE YueOHbIe AelicTBUS:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIIOBUAMU
H neisiMu O6H_[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO XOJy PEIICHHUs
3a7a4, KOMMEHTHPOBATh TOJTYUYEHHBIN pPe3yIbTarT;

B X0/1€ 00CYXJIeHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYXk/1aeMOM TEMBI,
npo0JieMbl, pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAIIETICHHBIC HA TIOUCK
peIIeHus, COMOCTABISATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JAMajiora, OOHApyKHUBAaTh pa3jMuUE€ M CXOJCTBO IO3ULMUH, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEJCTaBIsITh  pe3yJdbTaThl  pEIICHUs  3aJaud, HKCIIEPUMEHTA,
MCCIIEIOBAHMSI, TIPOEKTA, CAMOCTOSTENILHO BHIOMPATh (hOpMAT BBHICTYTICHUS
c y4€TOM 3aj1a4 Mpe3eHTALUU U OCOOCHHOCTEN ayAUTOPUH;

IOHMMAaTh U UCNOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U UHIUBUIYaJIbHON
paboThI IPH peIIeHNH YUYEeOHBIX MaTEeMaTHUECKHX 3a71a4;

NPUHUMATH 1Eb COBMECTHOW NESTEIbHOCTH, MJIAHHUPOBATh OPTaHU3ALNIO
COBMECTHON paloOThI, pachpenensTh BUIbl paboOT, JIOroBapuBaThCA,
o0CyXIaTh MPOLECC U Pe3yibTaT padOoThl, 0000IIAaTh MHEHUSI HECKOIBbKUX
JIIOACH;

y4acTBOBaTh B TIpynmoBbeIX (opmax padoTel (0OCyxaeHus, OoOMEeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIOIHATH CBOIO YacTh PabOTHI
U KOOPAMHHMPOBATb CBOM JIEHCTBUS C JAPYTMMU WIEHaMHU KOMAaHJIbl,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOUIMIl MPOAYKT MO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eiiCTBUSA

Camoopranusanus:

CaMOCTOATEIBHO COCTABJISATH IUIAH, aJTOPUTM pPELICHUs 3a7aud (MU €ro
4acTh), BBIOMpATh CHOCOO peHIeHUs ¢ y4ETOM HUMEIOIIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUaHThI PEIICHHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBIN NHTEJLJIEKT:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJsibTaTa
peleHns MaTeEMaTUYECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEIICHUH 331a4H,
BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIeHHBIX OLIMOOK, BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH ITOCTABICHHOW LIEJIA U
YCIOBHSIM, OOBSICHATH MPUUYUHBI JOCTHXKEHMSI WJIM HEIOCTHXKEHMS I,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI



K xoniy oOyuenus B 7 KJjacce OOyYaroUIMiCs TMOJYYUT CIETyIONTUE
IPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TIe€OMETpPUYECKHE (DUTYpBI, ONPEAENITh UX
B3aMMHOE pPACIOJOKEHUE, H300pakaTb T'€OMETpPUYECKUE (UTypbI, BBIMTOIHSITDH
YepTeKU MO YCIOBUIO 3a1ayd. V3MepsTh JMHEHHBIE W YIJIOBBIE BEIUMYHHBIL.
Pemiats 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIUYHH YTJIOB.

Jenatb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH MPEIMETOB B
peaslbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasmuyarh pasmepbl ATHX
O00BEKTOB 10 HMOPSAAKY BETUUHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKUM 3a]1a4aM.

[lonp30BaTbCs NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAThH
IPU3HAKU ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a]a4.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C UCIOIb30BAaHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd NpPU3HAKAMM PABEHCTBA MPSAMOYIOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  NPSIMOYTOJIBHOTO
TPEYTOJIbHHUKA, B PEIIEHUN F€OMETPUYECKUX 3a/1a4.

OnpenensiTe napauieIbHOCTh MPSIMBIX C TTIOMOIIBIO YIJIOB, KOTOPbIE 00paszyer
¢ HUMU cekymasa. OnpenensaTe napauieJbHOCTh NPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSAMOM.

Pemats 3amaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCJIOBbIE M OYKBEHHbBIE 3HAYCHUS
YIJIOB B TIEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTI'OYIOJBHUKOB, CBOMCTB YIJOB, OOpa30BaHHbBIX MpHU
MEPEeCEUCHUN JBYX MapaJIeIbHbIX MPSAMBIX CeKylled. Pemare mnpakTHuecKue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCEKTPUCY yIJIa U CEpPEUHHBIN NEPIEHIUKYJIISIP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OMNPEAECIEHUS OKPYKHOCTH U Kpyra, XOplbl U JuaMeTpa
OKPY>KHOCTH, TI0JIb30BAaThCSl UX CBOMCTBAMH. Y METh IPUMEHATH 3T CBOMCTBA MPH
peneHny 3aaa4.

Bragete NMOHATHEM OINKWCAaHHOM OKOJIO TPEYrOJbHUKA OKPY>KHOCTH, YMETb
HaxoauTh €€ 1eHtp. [lonb3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO CEpPEINHHBIC
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Biraners noHsATHEM KacaTeNbHOM K OKPY’KHOCTH, MOJIB30BATHCS TEOPEMOU O
NEPNEHIUKYJIIPHOCTU KacaTeIbHOM U paJinyca, MPOBEIEHHOTO K TOUKE KaCaHUs.



ITosp30BaTECS MPOCTENIIMMH T€OMETPUYECKUMU HEPABEHCTBAMH, TIOHUMATh
UX IPAKTUYECKUU CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHUE MIOCTPOCHUSI ¢ IOMOIIBIO LUPKYJIS U
JINHEWKMU.

K xoniy oOyuenus B 8 kJjacce o0OydYaromIuiics MOJYYUT CIICTYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

PacriozHaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
II0JIb30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpumMeHsATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
MAacc) B peIlIEHUH 3a]1ay.

Bianers noHsATHEM CpeHEN JIMHUM TPEYTrOJbHUKA U TPaleluy, IPUMEHATH
X CBOMCTBAa IIPM pELICHUM TreoMeTpudeckux 3anad. llomp3oBarbes Teopemoit
daneca 1 TEOPEMOI O MPOMOPLUOHATBHBIX OTPE3KAX, IPUMEHATD UX JIJI PELICHUS
IIPAKTUYECKUX 3a/1a4.

[TpuMeHATh npU3HAKKU MOJO0US TPEYTOJIBHUKOB B PEIIEHUH M€OMETPUUECKUX
3a1a4.

[Tonb3oBaTecss Teopemoit [ludaropa npns pemieHUss TEOMETPUYECKUX H
MPaKTUYEeCKUX 3a1ad. CTpPOUTh MaTEMAaTHYECKYyK0 MOJENIb B IMPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIIBHO JE1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIMHBI.

Brmagete DNOHATHAMM CUHYCa, KOCHHYCa MW TaHI€HCAa OCTpPOro yria
MPSMOYTOJIBHOTO TPEyroibHUKa. [101p30BaThCA 3TUMU MOHATUAMM ISl PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOHIA/lb TPEYroJIbHUKA U IUIOLIAIN
MHOTOYTOJIbHBIX  (uUryp (HOJB3ysICh, I/I€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIprMEHATh MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATUSMM BIIMCAHHOTO M LEHTPAJIBHOIO YIVIA, HCHOJb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEeXay XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPI0M NPU PEIIEHUH I'€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIbBHUKA, IPUMEHSITH CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IIPY PELICHUH 3a4a4.

IIprMeHATH IONYyYEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTH MAaTEMaTHYECKHE
MOJIENIN JUIsl 33]1a4 PEAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOIME BBIYNCIICHMS
C NPUMEHEHUEM MOAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOAUMO,
KAJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kKJjacce o0OydYaronmuiics TMOJYYUT CIEIYIONTNE
[IPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPHUYECKHE (YHKIMH OCTPhIX YIJIOB, HAXOJuUTh C MX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl NPSIMOYTOJBHOIO TPEYTOJIbHUKA («pelIeHue



PSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KATbKYJISITOPA) ATUHBI
Y YTJIbI JUIsl HE TaOJIUYHbBIX 3HAYCHU.

[Tonb3oBaThecs popmMyliaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJIEHUSI COOTHOIICHHH MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMHU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISl HAXOKJIEHUS PA3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHHWE TPEYTOJbHUKOBY), MPUMEHSATh HX TMPH
pELIeHUH T€OMETPUUECKUX 3a/1ay.

Bnaaets noHsATUSAMU IPeoOpa3oBaHus MOAO0US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilomb3oBaThCsi CBOMCTBAMU MOAOOUS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYMCIATH JJIUHBI M HAXOAUTh YIibl y MOAOOHBIX (uryp. IIpumMeHsTH
CBOMCTBa MOJMO00MS B MPAKTUYECKHX 3ajadyax. YMETb MPUBOJIUTH MPUMEPHI
NoI0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tosp30BaTHCS TEOPpEMAMU O MTPOU3BEIECHUN OTPE3KOB XOPJI, O POU3BEIECHNUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHUMATh HUX T'€OMETPUUYECKUA U (PU3UYECKUI
CMBICJ, TPUMEHSATh HMX B PEHICHWH TCOMETPHUECKUX MU (U3NYECKUX 3a/]ad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHMS IJIUH U YTJIOB.

[Tonp30BaTbC METOAOM KOOPJAMHAT HAa IUIOCKOCTH, NPHUMEHSATh €ro B
PEIICHUH T€OMETPUUECKUX U MTPAKTUYECKUX 3a]1a4.

Bnanets MOHATHSMH NMPAaBUIBLHOTO MHOTOYTOJIBHHMKA, JIMHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEpHI yria, YMETh BBIYUCIATH IJIOIIAIb
Kpyra u ero yacteil. [[puMeHsITh MoJyYeHHbIE YMEHHS B IPAKTUYECKUX 3a4a4ax.

Haxonute ocu (WM LEHTPHI) CUMMETPUU (QUTYp, TMPUMEHSATH JABUKCHUS
IJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTh MATEMATHYECKHE
MOJEJIN JUIS 3a/1a4 peabHOM )KM3HU U MPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NpPUMEHEHHEM TMOoJ00UsI M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, Ie
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrtposbnbie | IlpakTtnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
IIpocreiimune reome eckue
1 I/I)I() CBZIZP:THBP; 112131\14\2 T;)HHHZ r::MciHrH}:II:;IKI:IX 14 bubmmorexa [IOK
' p p https://m.edsoo.ru/7f415¢e2e
BEJIMYNH
bu6mmoreka [JOK
2 1
2 TpeyrombHuku 2 https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbie npsMble, CyMMa YTJIOB 14 | bu6mmoreka [IOK
TpEyTroJabHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxpy>xHOCTb U KpyT. ['eomeTpruueckue 14 | bu6mmoreka [JOK
[IOCTPOEHUS https://m.edsoo.ru/7f415¢2e
Bbu6moreka [JOK
i 1
5 [ToBTOpenue, 06001IeHNE 3HAHUN 4 https://m.edsoo.ru/7f41 5626
OBUIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KoiunyecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesnoB u TeM uugpoBbIie
Ne i/ P KonTpoabnbie | IIpakTuyeckue (wucbp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHIRA https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MPOTIOPIIMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1 bubamorexa HOK
’ https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
ITnomans. Haxoxnenue miomanaei
Hat A tHal bubmuorexa [JOK
3 TPEYTOJILHUKOB U MHOTOYTOJILHBIX (DUTYD. 14 1
https://m.edsoo.ru/7f417¢18
[Tnomaan nogoOGHBIX HUryp
4 Teopema IIudaropa u Hauana 10 1 bubnnorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpy)kHOCTU. Bricannsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpY>KHOCTEU
bubmuoreka [JOK
6 IT 600 i 4 1
OBTOPEHAE, OOODILEHIE SHATHMH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/ P Konrtpoabnbie | IIpakTudeckue (acbp )
NMPoOrpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 JIukBHIays npoOesoB B 3HAHUSIX 8 1
) Tpuronometpus. Teopembl KOCUHYCOB U 13 1 bubnnoreka [JOK
cUHYyCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
3 [Ipeo6pa3zoBanue nonodus. Merpuyeckue 12 | bubnmnoreka [IOK
COOTHOILIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
4 Bexropbr 14 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
5 JlexapTOBBI KOOPAMHATHI Ha INIOCKOCTH 11 1 buGmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
IIpaBuiBHBIE MHOTOYTOJIBHUKH. JlJIMHA
6 OKPY>KHOCTH M IUIOIIAAhL Kpyra 9 bubmorera [IOK
Py = H\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bu6mmoreka [JOK
7 BIKEHUSI TNIOCKOCTH 6
A https://m.edsoo.ru/7f41al2c
g JIukBUAAIHs YIeOHBIX 7 ) bubnuoteka [IOK
JNEUIUTOB TI0 TEMaM, https://m.edsoo.ru/7f41al2c
HU3YUCHHBIM B 9 knacce
(moBTOpEHUE,
000011IeHNE,
CUCTeMaTH3alus 3HAaHU)
OBUIIEE KOJIMYECTBO YACOB I10 25 7 0
[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
Kosau4yecTBo 4acoB DJIEeKTPOHHbIE
Ne ara uugpoBblie
Tema ypoka Konrpoububie | Ipakruueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTeIbHbIE
padoTbI padoThbI
pecypcsbl
IIpocrelinne reoMeTpuIeCcKue
1 ;6T’CKTH . 1 bu6mmoreka [LIOK
OPPCITTHPOBIA SHATHH HO https://m.eds00.ru/8866b724
pesynbratam BIIP «Koopaunataas
npAaMasa-Hail IOMOUIIHUKY
) MHOroyrojapHuUK, JJOMaHast 1 bubnnoreka [IOK
https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAJIbHBIC YTIIbI 1 bubmmorexa [OK
p Y https://m.eds00.1u/8866¢5¢0
4 CMexHbIE U BEPTUKAJIbHBIC YTJIbI 1 bubmorexa HOK
P T https://m.edsoo.ru/8866¢7be
CMexXHbIE U BEPTUKAJIbHBIC YTJIbI 1
CMeXHbIE U BEPTUKAJIBHBIE YTJIbI 1
CMeXHbIE U BEPTUKAJIBHBIC YTJIbI 1



https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724

CMeEXHBIE U BCPTUKAJIBHBIC YTJIbI

W3mepenue JIMHEWHBIX U YITIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yTJIOB

10

W3mepenrie TMHENHBIX U YTIIOBBIX
BEJINYMH, BBIUUCICHUE OTPE3KOB U
yTJIO0B

bubnunoreka LIOK
https://m.edsoo.ru/8866¢3ea

11

N3mepenne TMHENHBIX U YTIIOBBIX
BEJIMYMH, BBIUUCIICHHE OTPE3KOB U
yTJIOB

12

N3Mmepenne TMHEHHBIX U YTI0BBIX
BEJIMYMH, BRIYUCIICHNE OTPE3KOB U
YIJIOB

13

[Tepumetp u momaab Guryp,
COCTaBJICHHBIX U3
IpSMOYTOJIbHUKOB

14

[lepumerp u iomans Guryp,
COCTaBJICHHBIX W3
IPSIMOYTOJIHHUKOB

15

ITonsiTHE O paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHbIC
IIPEICTABJICHUS O PABHBIX

¢durypax

but6mmoreka [JOK
https://m.edsoo.ru/8866¢e80

16

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

but6mmoreka [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6nunoreka [IOK
https://m.edsoo.ru/8866d34e



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866c3ea

Tpu npu3Haka paBeHCTBa

bu6nuoreka LIOK

18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYTOJILHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB
71 Tpu npusHaka paBeHCTBa bu6mmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOICTBO MEIMAHBI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa [IOK
p y . pey ’ https://m.edsoo.ru/8866e9%¢ec
IIPOBEAEHHON K TMIIOTEHY3€
CBOICTBO MeIHAHBI
25 MPsIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHON K TUITOTEHY3€
26 PaBHOOepeHHBIC 1 bu6muoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHN https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnmnoreka [JOK
pPaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)% IIpu3Haku u CBOMCTBA bubnunoreka LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
pPaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHcTBa B reomeTpun



https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e

31

HepaseHcTBa B reomeTpun

bu6nuoreka [IOK
https://m.edsoo.ru/8866e3a2

32

HepagencrtBa B reometpun

33

HepaBeHCTBa B I'COMCTPHU

34

IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriiom B 30°

bu6nmoreka [IOK
https://m.edsoo.ru/8866eb22

35

[IpssAMOYTONIBHBIN TPEYTOJIBHUK C
yraom B 30°

36

KonTponbHas pabota no teme
"TpeyroiabHuku"

bu6nuoreka [IOK
https://m.edsoo.ru/8866ecbc

37

[TapannensHble NpsAMbIe, UX
CBOMCTBA

bu6mmoreka 1IOK
https://m.edsoo.ru/8866¢ef64

38

[Taret nocrynar EBknnna

39

Hakpect nexanue,
COOTBETCTBEHHELIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIC TTPH MEPECCUCHUN
napauIeIbHBIX MPSAMBIX CEKyIIei

bu6nmoreka [IOK
https://m.eds00.ru/88661086

40

HaerCT JICKaue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHUC YTJIbI,
06p2130BaHHLIe IIpH ICPECCUCHNU
NnapaJiICJIbHBIX MIPAMBIX CCKyH.ICfI

41

HaerCT JICKalue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUC YTJIbI,
O6paSOBaHHLIC IIpU MePeCCUCHNUU
NnapaJiICJIbHBIX MPAMBIX ceKymeﬁ



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2

42

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa30BaHHbIE MPH NEPECCUCHUN
NapauIeIbHBIX MPSAMBIX CEKYyIEH

43

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIBI,
00pa30BaHHbIE MPH NIEPECCUCHUN
NapaJuIeIbHBIX IIPSIMBIX CEKYyIIEH

bu6nuoreka LIOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napanaenbHOCTH
MPSIMBIX YEPE3 PABEHCTBO
pPacCTOAHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSIMOU

45

[Ipu3Hak napanaenbHOCTH
MPSIMBIX YEPE3 PABEHCTBO
pPacCTOAHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSIMOU

46

CyMMa yriioB TpeyrojbHUKa

bubmmorexa [IOK
https://m.eds00.ru/88661630

47

CyMMa yriioB TpeyrojpHUKa

bub6nmoreka [IOK
https://m.edsoo.ru/886618ba

48

Bremnue yribsl TpeyroibHUKa

bubmuorexa [JOK
https://m.edsoo.ru/8866fas5e

49

Bremnue yribsl TpeyrosibHUKa

50

KoHnTtponbHas pabora 1o Teme
"[TapanienbHple MpsIMbIE, CYMMa
YIJIOB TpEYrojbHUKa"

bu6mmoreka 1IOK
https://m.edsoo.ru/8866fcbe



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0

51 OKpy’KHOCTb, XOpPABI U TUAMETP, bu6muoreka [LIOK
UX CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHast kK OKpyKHOCTH bubmmorexa [IOK
24 https://m.edsoo.ru/88670e9a
53 OKpY’>KHOCTb, BITUCAHHAS B YTOJI
54 OKpyXHOCTb, BOUCAaHHAs B yTOJ
55 [Tousitue o 'MT, npumenenue B bu6muoreka [IOK
3aja4gax https://m.edsoo.ru/8867013¢
56 ITonstue o I'MT, npumenenue B bubnnoreka [IOK
3a/1a49ax https://m.edsoo.ru/88670508
buccekrpuca u cepelMHHbBIN
57 NEPHEHINKYIIAP KaK
reOMETPUUECKHUE MECTa TOUEK
58 OKpy»XHOCTbh, OITUCAHHAS OKOJIO bubmuotexa [JOK
TpeyrojibHUuKa https://m.edso0.ru/88670a62
59 OKpy’KHOCTb, OIIMCAHHAS OKOJIO
TPEYTOJIbHUKA
60 OKpY’>KHOCTb, BIIUCAHHAS B bubnuorexa [JOK
TPEYTrOIbHUK https://m.edsoo.ru/8867103¢
61 OKpyXHOCTb, BHUCAHHAs B
TPEYTOJbHUK
6 IIpocreimue 3anaun Ha bu6munoreka LIOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimne 3a1aum Ha bubnmnoreka [IOK
[IOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota mo Teme
" bubnnoreka [IOK
64 OKpY>KHOCTb U KPYT.

['eomeTpuyeckue noctpoeHus"

https://m.edsoo.ru/88671462



https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800

[ToBTOpenue n o6obIICHNE
65 3HAHWI OCHOBHBIX IMOHATUU U
METO/IOB Kypca 7 Kiacca

bubnuorexa [IOK
https://m.eds00.ru/886715b6

bu6nuoreka [IOK
66 HToroBasi KOHTpoONbHAs paboTa 1 hitps://m.cdsoo.ru/8867 16ec
[ToBTOpEeHME M 0000IICHUE
67 3HAHUNA OCHOBHBIX IIOHSITHHU U 1
METOJIOB Kypca 7 Kiacca
I1 000
68 | swosmi ocom mowsmi ! BuGaorea LIOK
https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6

8 KUIACC

Kosmn4yecTBO 4acoB JIeKTPOHHBbIE
Ne Jlara nuppoBbIe
Tema ypoka Konrpoubusie | IIpakrnyeckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl

[Tapannenorpamm, ero npu3Haku U

1 ;BOHCTBa . 1 bu6mmorexa [LIOK

OPPCKTHPOBKA SHAMHH TI0 https://m.edsoo.ru/88671af2

pesynbTatam BIIP «I'eomeTpus Ha
IIPAKTHUKE
[Tapannenorpamm, €ero nNpu3Haku U

) ;BOHCTBa . 1 bu6munoreka LIOK

OPPCKTHPOBKA SHAMHH 1O https://m.edsoo.ru/88671cal

pesyibraram BIIP «I'eomerpus Ha
IMPAKTHUKE»

3 [Tapannenorpamm, ero nNpu3Haku 1 | bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacrHble caydan

4 napasuieorpaMMoB 1 bubmmoreka LIOK
(IpsAIMOYTONTBHUK, pOMO, KBaJIpar), https://m.edsoo.ru/88671dea
VX MPU3HAKH U CBOMCTBA
YacrHble caydan

5 napasuienorpaMMoB 1 bubmmoreka LIOK
(IpsAIMOYTONTBHUK, pOMO, KBaJpar), https://m.eds00.ru/88671120
VX MPU3HAKH U CBOMCTBA

6 YacTtHble ciyuan 1 bubnunoreka LIOK

napauiejaorpaMmMoB

https://m.edsoo0.ru/8867209¢



https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2

(IpsAIMOYTONIBHUK, pOMO, KBaJpar),
WX TIPU3HAKHU U CBOMCTBA

7 Tpanews bubmmorexa [IOK
https://m.edsoo0.ru/88672358

g PaBHOOOKAs U IPSIMOYTOJIbHAS bubmuotexa [JOK
Tpaneuuu https://m.edsoo.ru/8867252¢

9 PaBHOOOKAs 1 IPAMOYTOJIbHAS bu6mmoreka LIOK
Tpaneuuu https://m.edsoo.ru/88672858

bu6mmorexa [LIOK
10 Merox yasoeHis Me AL https://m.edsogru/88672bl4

11 IlenTpanbHas cuMMETpUs bubmmorexa LIOK
https://m.edsoo.ru/88672b14

2 KonrponsHas padora no reme bu6mmoreka [IOK
"YeTbIpEXYTOIbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubnnoreka [IOK
MPOIMOPLIMOHAIBHEIX OTPE3KaxX https://m.edsoo.ru/8867337a

14 CpenHsst TMHUS TPEYTroJIbHUKA bubnuotexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHUA TPEYTOJIbHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672{38

16 Tpaneuus, €€ cpeaHsis TUHUA bubmmorexa LIOK
https://m.edso0.ru/88672358

17 Tpaneuus, e€ cpenHssa IAHUS bubmmorexa [IOK
https://m.edsoo.ru/88673064

18 [IponopruoHaibHbIE OTPE3KU bubmiorexa LIOK
https://m.eds00.1u/88673794

19 [IponopuuoHaibHbIe OTPE3KU bubmmoreia LIOK

https://m.eds00.1ru/88673794



https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358

bu6nuoreka [IOK

2
0 Hentp macc B Tpeyronpuuie https://m.edsoo0.ru/886738fc
bu6nmoreka 1IOK
21 [Tono6
OHODHBIE TPEYTOTLHHRH https://m.edsoo.ru/88673a78
” Tpu npuzHaka nogoous bu6nunoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673bae
” Tpu npuszHaka mogooOus bu6muoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuszHaka nmogooOus bubnmnoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
25 Tpu npuzHaka nogoous
TPEYTOJIbHUKOB
%6 [Ipumenenue nomodus npu
pELIEHNN IPAKTUYECKUX 3a7a4
7 KonTponbhas pabota no teme bu6nmoreka [IOK
"ITonoGHbIE TpeyronbHUKN" https://m.edsoo.ru/8867445a
)% CaoiicTBa muiomaen bubnmoreka 1IOK
reOMEeTPHUECKUX HUTyp https://m.edsoo.ru/886745fe
29 dopmysl 1)1 U101 bu6mmorexa [LIOK
TpeyrojbHHUKa, ITapajljIeIorpaMma https://m.edso0.ru/88674860
DopmyJIbl IS TUIOIAIN bubnnoreka [IOK
30
TPEYTroJbHUKA, ITapaJUIeIIOrpaMma https://m.edsoo.ru/88674a22
31 @opMyIibl JUIs IUIOMIAIN bubnmoreka [IOK
TpEyrojbHUKa, ITapajliieJIorpaMma https://m.edsoo.ru/88674a22
0 dopmysl 1)1 I0LAAN bu6mmoreka [LIOK
TpEyroJabHUKA, [apajuieIorpaMma https://m.edsoo.ru/88675288
3 @opMyIIsl IS IUIOIIAIH bubnnoreka [IOK

TpEeyroJIbHUKA, TapajlIerorpamma

https://m.edsoo.ru/8867542¢



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc

Brruncienue miomanei CioKHBIX

bu6nuoreka LIOK

34 buryp https://m.eds00.1u/88674¢78
35 [Tnomaau ¢uryp Ha KiIeT4aTon bubnnoreka [IOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomanu nonoOHbBIX Guryp
37 [Tnomanu nonoOHbBIX Guryp
18 3ajauu ¢ MPaKTUYECKUM bubnmoreka [TOK
COoZlep>)KaHUEM https://m.edsoo.ru/88675558
39 3ajauu ¢ TPaKTUYECKUM bubnnoreka [IOK
copepKaHuEM https://m.edso0.ru/88675684
40 Pemenue 3amay ¢ moMOIIBIO METOA bubmuorexa [JOK
BCIIOMOTI'aTeJIbHOM IIJIOIIAIN https://m.edsoo.ru/88674{90
41 KonrponsHas padora no Teme bu6mmorexa [LIOK
"ITnomans" https://m.eds00.1u/8867579¢
4 Teopema Iludaropa u e€ bu6mmoreka [IOK
[IPUMEHEHNE https://m.edso0.ru/88675918
43 Teopema Iludaropa u eé bub6mmoreka LIOK
[IPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé bubnmoreka [TOK
[IPUMEHEHHUE https://m.edsoo.ru/88675abe
45 Teopema [Iudaropa u e€
IIpUMEHEHHE
46 Teopema [Tudaropa u eé
MIpUMEHEHHE
Omnpenenenne
47 TPUTOHOMETPHUECKUX QYHKIUI bubnnoreka [IOK

OCTPOrO yTja MpsSMOYTOJIbLHOTO
TPEyroJibHUKA,

https://m.edsoo.ru/88675d32



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78

TPUTOHOMETPUUECKHUE
COOTHOUIEHHSI B IPSIMOYT'OJIbHOM
TPEYTOJIbHUKE

OcHoBHOE TPUTOHOMCTPUICCKOC

bu6mmoreka 1IOK

48
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO
KonrtponbHas pabora 1no teme
51 "Teo peMa HH(’;)aro a ¥ Havasa bubmorexa HOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
5 BrnucanHble 1 IeHTpaIbHbIE YIIIbI, bubmmorexa [LIOK
YIOJI MEKY KacaTeJIbHOU U XOPIOU https://m.edsoo.ru/8a1415b2
53 BnucanHble U LIEHTpaJIbHBIE YIJIbI, bubnunoreka LIOK
YIoJl MEXAy KacaTeJIbHOW U XOpAou https://m.edsoo.ru/8a141940
54 BnucanHuble 1 EeHTpabHBIE YTJIbI, bubnuoreka [IOK
YIoJl MEXy KacaTeJIbHOU U XOpAOH https://m.edsoo.ru/8al41b34
55 VYTl MEXAY XOPAAMH U CEKYLIUMU
56 Vrisl MKy XOpJAaMHU U CEKYIIMMHU
BrnincanHble 1 onMcaHHbBIE
57 YEThIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmmorexa [IOK
N pexy ’ P https://m.edsoo.ru/8a14086
CBOMCTBA
BrincanHble 1 onMCcaHHBIE
R but6mmoreka [JOK
58 YETBIPEXYTOJIBHUKH, UX IPU3HAKU U

CBOMCTBa

https://m.edsoo.ru/8al416d4



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44

BrucanHpie 1 oNMCaHHBIE

59 YeTBHIPEXYTOILHUKH, UX TIPU3HAKU U bubmorexa HOK
N pexy ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIUCAHHBIX U
60 OIMHUCAaHHBIX YETHIPEXYTOTLHUKOB
P PEILICHUU T€OMETPUUYECKUX
3ama4
[IpumeHeHne CBOMCTB BIUCAHHBIX U
61 OIMMCAHHBIX YETHIPEXYTOTLHUKOB
P PEILICHUU T€OMETPUYECKUX
3aja4
& B3aumHoe pacnonoxenue aByx bubnnoreka [IOK
OKPY>KHOCTEH, 00III1e KacaTeIbHbIe https://m.edsoo.ru/8al1410a8
63 Kacanue oxpyxHOCTE# bubmorexa HOK
Py https://m.edsoo.ru/8al410a8
Konrponpnas padora mo reme
" bubnnoreka [IOK
64 VYTl B OKpyKHOCTU. BrincanHeie
" https://m.edsoo.ru/8al41c88
Y ONMCaHHBIEC YEThIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
bu6nmoreka [IOK
65 METOJIOB KypcOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/8al41ddc
00001IeHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATUN U
but6mmoreka [JOK
66 METOJIOB KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/8al41efe
000011eHe 3HaHUH
bu6muoreka [IOK
67 Hrorosas koHTpobHAs paboTa 1

https://m.edsoo.ru/8a142368



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4

68

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJ0B KypcOB 7 U 8 KJIaCCOB,
0000111eHNe 3HaHUH

bubnuorexa [IOK
https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/8a1420ac

9 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KouTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3yYeHHUs

DJIeKTPOHHbIE
undposBbie
o0pa3oBarte/ibHbIE

pecypchbl

JlukBuaanus yueOHbIX AeUIIUTOB
110 TeMe «YeThIpeXyroJbHUKH U UX
CBOHCTBaY

02.09

JlukBupamnus y4eOHbIX AePHUITUTOB
1o TeMe «UeThIpexXyroIbHUKH U UX
CBOMCTBaY

03.09

JlukBuanus y4eOHbIX AePUIUTOB
1o Teme «YeThIpexXyrolbHUKN U UX
CBOICTBaY

05.09

JIukBuganus y4yeOHbIX ne(GUIUTOB
1o TeMe «UeThIpexXyroIbHUKH | UX
CBOHCTBaY

09.09

JIukBumanus y4eOHbIX JeQHUIUTOB
no Teme «Teopema ITudaropa»

10.09

JIukBugaus y4eOHbIX JePUIITOB
o Teme «Teopema [Tudaropar

12.09

[ToBTOpECHME U CUCTEMATH3AIIHS
y4eOHOro MaTepuaa, MPOUICHHOTO
B paMKaX JMKBHIAIIUH YIeOHBIX
Ne(UIMTOB 00YJAFOIIIHXCSI.

16.09

KonTponbhas padota no
yueOHOMY MaTepHaiy,

17.09




MPOWJIECHHOMY B paMKax
JTUKBUAAINHN YUYEOHBIX AEPHUIIUTOB
00yYaroIIMXCsl.

OrnpezenieHne TPUrOHOMETPUUECKUX
dbynkmii yrnos ot 0° mo 180°
KoppexTupoBka 3HaHui 110
pesyabraram BITP
«HeTpIpexyroJbHUKH U UX CBOMCTBa»

19.09

bu6mmoreka [IOK
https://m.edsoo.ru/8al1424bc

10

®opMyIIbl IPUBEICHNUS
KoppekTupoBka 3HaHuil 0
pe3yibratam BIIP
«YeThIpexyTroNIbHUKN U UX CBOMCTBA»

23.09

11

Teopema KOCUHYCOB
KoppextupoBka 3Hanuii no
pesynbraram BITP «Teopema
IMudaropa»

24.09

bu6mmoreka [IOK
https://m.edsoo.ru/8a14336¢

12

Teopema KOCUHYCOB
KoppexTupoBka 3HaHui 1o
pesyabratam BITP «Teopema
[Mudaropar»

26.09

13

Teopema KOCHHYCOB

Bu6nmuoreka [JOK
https://m.edsoo.ru/8al142d5e

14

Teopema KOCHHYCOB

15

Teopema cuHyCOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al42e8a

16

Teopema cuHyCOB

17

Teopema cuHyCcOB

18

Haxoxaenue miivH CTOpOH U
BEJIMYMH YTJIOB TPEYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8a1430b0

19

HaxoxxneHnue 1iuH CTOPOH U
BEJIMYMH YTJIOB TPEYTOJIbHUKOB



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

bu6nmmoreka [IOK

20 Pemenne TpeyronbruKos https://m.edsoo.ru/8al42ac0
21 Pewienne TpeyroiabsHUKOB bubamorexa HOK
https://m.edsoo.ru/8al142ac0
22 Pemienune TpeyrojibHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
23 Pewrenne TpeyroiabHUKOB Bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
24 [TpakTHyeckoe MpUMeHEeHUE TEOPEM bu6mmoreka LIOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
’5 [TpakTHyeckoe NpuMEHEHHE TEOpeM
CHUHYCOB U KOCUHYCOB
%6 KonTponbHas padota no teme bubnuoreka [IOK
"Pemienne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
7 [TonsiTe o mpeobpazoBaHUU bubnuoreka [IOK
nooous https://m.edsoo.ru/8a143ab0
)% [TonsTne o npeodbpazoBaHUU
nozo6us
29 COOTBETCTBEHHBIC DJIEMEHTHI bubmuorexa [JOK
no100HBIX (Uryp https://m.edsoo.ru/8al143de4
COOTBETCTBEHHBIE DIIEMEHTBI
30 noJ00HBIX HUTyp
Teopema o npou3BeIeHUN OTPE3KOB
31 XOp, TeoOpeMa O IPOU3BEICHUU bu6mumorexa [LIOK
OTPE3KOB CEKYIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeabHOU
Teopema 0 pon3BEIEHUN OTPE3IKOB
0 X0pA, TEoOpeEMa O IPOU3BENECHUN bu6mmorexa [LIOK

OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJpare KacaTeabHOU

https://m.edsoo.ru/8al441a4



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

Teopema 0 Ipon3BEIEHUHN OTPE3KOB
XOp/, TEOpeEMa O MPOU3BEACHUHN

Bbu6nuoreka [IOK

33 OTPE3KOB CEKYLIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
34 [IpuMeHeHre TeopeM B peIICHUH bubnuoreka [IOK
reOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
35 [IpumeneHue TeopeM B peLIEHUH bubmmorexa [LIOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al1443fc
36 [IpumeHeHne TeopeM B peIEHUN bubnuoreka [IOK
TeOMETPUYECKUX 3a71a4 https://m.edsoo.ru/8a144578
37 IIpumeHeHne TeopeM B peleHnn
FEOMETPUUECKUX 3a7au
KonTponbhas pabota no teme
18 "IIpeobpazoBanue mo00Ms. bubnuoreka [IOK
Mertpuueckre COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
Onpe/:[enem:le BEKTOPOB. ) BuGmorexa LIOK
39 Pu3NUECKUN U T€OMETPUIECKUIN
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
40 CrnokeHue ¥ BBIUUTAaHUE BEKTOPOB, bubnmnoreka [IOK
YMHOKEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
A1 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnuoreka [IOK
YMHOXKE€HHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
4 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpA Ha YUCIIO
43 Pa3znosxenune BekTopa 1o 1ByM
HEKOJIJIMHEApHBIM BEKTOpam
bu6mmoreka [IOK
44 Koopaunats! sekropa https://m.edsoo.ru/8al44fbe
45 Koopaunats! BekTopa



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da

CkansipHO€E ITPOU3BEICHNE

bubmuorexa [JOK

46 BEKTOPOB, €I PHMEHEHHE JUIA https://m.edsoo.ru/8a14539¢
HAXOKJEHUS JUIMH U YIJIOB
CxaJsspHO€ NMPOU3BEICHU
47 BeKTolfOB(jeer(I: ?Ipimj:zeHze JUTSL bubmorexa HOK
HAXOAICHUS JUTHH 1 YIIOB https://m.edsoo.ru/8a14550e
43 Pemenue 3aga4 ¢ momoIpio bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
49 Pemenne 3a1a4 ¢ IIOMOIIBIO bu6nmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
50 Pemenue 3amau ¢ moMonibo
BEKTOPOB
51 [IpumeHeHne BEKTOPOB It
peteHus 3a1a4 GU3NKU
5 KonTponbhas pabota no teme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8a145b08
53 JlexapTOBBI KOOPAMHATHI TOUYEK Ha
TJIOCKOCTH
. bubnmoreka [IOK
>4 YpaBHeHHC MpsMOi https://m.edsocz_.[ru/Sa145c48
55 YpaBHeHHE NIPAMOI
bubnuorexa [JOK
36 ¥ PaBHEHIE OKpYKHOCTH https://m.edsoi_.[ru/8al4635a
57 VYpaBHeHUE OKPY>KHOCTH
58 KoopanHatel Touek nepeceyeHus bubnmoreka [IOK
OKPY’KHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
59 Koopaunatst Touek neipecequI/m
OKPYXHOCTH U MPSMOI
MeTo KOOpAMHAT NPU PELIEHUU
60 reOMETPUUYECKHX 3aj1ay,



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c

MMPAKTUYCCKUX 3aaa4d

MeTto KOOpAMHAT NPU PELUICHUN

61 T€OMETPUYECKUX 3a/1aY,
MPaKTUYECKUX 3a7a4
Meroa koopAMHAT NpU PELICHUN
62 T€OMETPUUYECKHX 3a]1a4,
MPaKTUYECKUX 3a/1a4
KoHTponbHas pabora 1o teme
63 " JlekapTOBBI KOOPAMHATHI Ha Bubmmorexa LIOK
P " P https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
64 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bubnmoreka [IOK
BBIUHCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
65 Yucno nt. JImnHa OKpyKHOCTH
A Py https://m.edsoo.ru/8a1472c8
bu6mmoreka [IOK
66 Yucio . ao oc
Mo . JLTMHa OKpyKHOCTH https://m.edsoo.ru/8al4714c
67 JUiHa 1yru OKpyKHOCTH
68 JmuHa 1yTv OKpYyKHOCTH
bu6mmoreka [IOK
69 P
AnMAtias Mepa yia https://m.edsoo.ru/8al4714c
70 IImomane kpyra, cekTopa, CErMEeHTa bubmiorexa LOK
Hiab Kpyra, pa, https://m.edsoo.ru/8a147426
71 IImontans kpyra, cekTopa, cCErMeHTa bubmmorexa [JOK
Hab Kpyra, pa, https://m.edsoo.ru/8a147750
bub OK
72 ILnomane kpyra, ceKkTopa, CermMmeHTa nommoreka 1

https://m.edsoo.ru/8a147750



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e

73

ITonsTHEe O JABHXXCHHH TTIJTIOCKOCTHU

bu6nmmoreka [IOK
https://m.edsoo.ru/8a147¢82

74

[TapainenbHbIN IEPEHOC, TOBOPOT

bubmmorexa [JOK
https://m.edsoo.ru/8a147f16

75

[TapainenbHbIN IEPEHOC, TOBOPOT

Bbu6muoreka [IOK
https://m.edsoo.ru/8al147f16

76

[TapannensHbIN TEPEHOC, TOBOPOT

77

[TapannenpHbIN IEPEHOC, TOBOPOT

78

[IpuMeHeHne NBUKEHUN ITpU
peLIcHUH 3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/8a1480e2

79

KontponbHas pabora no reMam
"[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
OxpyxHOCTb. [IBMKEHUS
IUIOCKOCTH"

80

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIlns 3HaHUH.
H3mepenune reoMeTpu4ecKux
BeNM4YUH. TpeyroJbHUKH

bubmunoreka [JOK
https://m.edsoo.ru/8a148524

81

[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3aIlus 3HaHUH.
[TapannensHble U
NEePIEHANKYIISIPHBIE TTPSIMBIC

bu6nmuoreka [IOK
https://m.edsoo.ru/8a148650

82

[ToBTOpEeHME, 0000IIECHHE,
CHCTeMaTH3aIys 3HAHHUH.
OKpY>KHOCTb U KPYT.
I'eoMeTpuueckre moCTpOCHHUS.
VYIBl B OKPY’KHOCTH

83

[ToBTOpEeHmE, 0600IIECHNE,
cHUCTEMaTu3alis 3HaHUH.
Brucanusle ¥ onmucaHHble



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82

OKPY?KHOCTHU MHOT'OYT'OJIbHUKOB

84 HroroBasi KOHTpOJIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

[ToBTOpEHME, 0000IICHHE,
CHCTEeMAaTH3aIis 3HAaHUI

85

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

85



https://m.edsoo.ru/8a148920

NNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOI'PAMMBbI

7 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPOBePSIEMOT0 .
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTara
6 I'eomeTpust
Pacnio3HaBaTh U3yueHHbIE TEOMETPUUYECKUE (BUTYPBI, OPEACITATh UX
B3alMHOE pacMoJIOKEeHUE, NU300pakaTb reoMeTpudeckue (Uryphl,
6.1 BBIIIOJIHATh YEPTEXKH MO YCIOBUIO 3ajaud. M3MepsATh NUHEHHbIE U
yIJIOBbIE BEIMUUHBL. PemaTs 3aaun Ha BBIUKMCIEHHUE JUIMH OTPE3KOB
Y BEJIMYUH YTJIOB
Jlenats TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIHUWH MPEIMETOB B
6.2 peasibHOM KHM3HHU, pPa3MEpPOB MPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mepbl ATUX 0OBEKTOB 0 MOPSIAKY BETHYUHBI
6.3 CTpouTh 4epTEKU K TECOMETPUUECKUM 3a]1adyaM
[Tonp30BaTbCs IpU3HAKaMHU paBeHCTBa TPEYTOJILHUKOB,
6.4 UCTIOJIb30BaTh ~ TPU3HAKM M CBOWCTBA  paBHOOEIPEHHBIX
TPEYTroJIbHUKOB MPU PELICHUH 3aa4
65 [IpoBoauTh  JIOTMYECKHE  PACCYXKACHHUS C  HCIOJIb30BAHUEM
' TE€OMETPUUECKUX TEOPEM
[Tonb3oBaTbCst pU3HaAKaMu paBeHCTBa MIPSIMOYTOJTBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM Me€HaHbl, MPOBEAEHHON K TMIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUN T€OMETPUYECKUX 3a/1a4
OmnpenensaTs napauieJbHOCTh MPSIMBIX C IOMOLIBIO YIVIOB, KOTOPbIE
67 oOpasyer ¢ HUMU cekymas. OnpenensTs napajieIbHOCTh MPSIMBIX C
' MTOMOIIBIO PABEHCTBA PACCTOSHUI OT TOUEK OJHOM MPSMOIi 10 TOUEK
JIPYTrou nmpsiMon
6.8 Pemate 3amaun Ha kiaeT4aTon Oymare
69 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTHh YHCJIOBbIE U OyKBEHHBIE
' 3HAUEHUS YIJIOB B TEOMETPUYECKUX 3aJa4aX C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U1 MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB,




00pa30BaHHBIX MpPHU MEPECEUEHUH IBYX MapajUIeIbHBIX MPSIMBIX

CeKYHIeﬁ. PemraTe IMPAKTUYCCKUC 3aJda491 Ha HAXOXKICHUC YIJTIOB

6.10

Bnagers TmMoHSATHEM TIeOMETPUYECKOIO MecTa TOuYeK. YMETb
OTIpeJIeNIATh OUCCEKTPUCY YIJIa M CepeAMHHBIA NEPHEeHIUKYIp K

OTPE3KYy KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMyIMpOBATH OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U
JUuaMeTpa OKpPYKHOCTH, IIOJb30BATbCA HMX CBOHCTBAMH. YMEThb

IIPUMEHSATH 3TU CBOMCTBA IIPU PEIICHUHU 33,14

6.12

Biramere NOHATHEM ONHCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh €€ ueHtp. llonb3oBarbcs (hakTamMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKaloTCs B OAHON TOUKE, U
O TOM, YTO CEpPEIHMHHBIE NEPHCHAMKYJIAPHl K CTOpOHAM
TPEYroJbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagerp moHsTHEM KacaTENbHONM K OKPYXKHOCTH, IIOJIb30BaThCS
TEOPEMON O TEPHEHIMKYJIPHOCTH  KacaTeIbHOW W pajuyca,

HpOBeIIéHHOI‘O K TOYKEC KaCaHHUA

6.14

ITons30BaThCA HpOCTCfIHIPIMH reOMCTPUIYCCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIE T'COMCTPHYCCKHUEC IIOCTPOCHHUA C IMOMOIIBIO

LUPKYJIS U JINHEHKH




8 KVIACC

Kon
NpoBepsIeMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
00pa30BaTeJIbLHOM NMPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIC BH/IbI ‘-IGTI)IpéXyFOJ'ILHI/IKOB, HUX 3JICMCHTHI,

M0JIb30BaThCs MX CBOMCTBAMH IIpUu pCHICHUH IT'COMECTPUYCCKUX 3a0aY

6.2

HpI/IMeHHTL CBOMCTBA TOYKHU nepeceucHus MeuaH TPCyroJbHUKa

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

BJ'Ia,I[eTB IIOHATHUEM cpez[Heﬁ JIMHUH TpPCYI'OJIbHUKAa W TparCuuu,

IIPUMEHATh UX CBOWMCTBA IPU DPEIICHUM TE€OMETPUYECKHUX 3azad.

[Tons3oBatbes Teopemoit daneca U TEOPEMOH O MPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMCHATH UX IJIA pCHICHUA IIPAKTHYCCKUX 3a1a4

6.4

[IpumeHsAT, mNpU3HAKKW TNOAOOHS TPEYTOJBHUKOB B  pEIICHUH

TCOMCTPHUYCCKUX 3a1a4d

6.5

ITonp3oBatbest Teopemoit [Iudaropa mis pemeHuss reoMeTpUIecKUX
u mnpakThyeckux 3anad. CTpouTh MaTeMaTU4YeCKyl0 MOJENb B
MIPAaKTUYECKUX 3a7adax, CaMOCTOATENIBHO Jenarb 4Yepréx U
HaxXOJUTh

COOTBCTCTBYIOIIUC JJJIMHBI

6.6

BJ'IaI[GTI) MOHATHUAMHU CHHYCA, KOCHMHYCAa M TaHI'€HCa OCTPOro yrija
IpsAMOYTOJIbHOTO TPCYrOJIbHHKA. ITonp30BaThCs ATUMU MOHSATHUIMH

IJId PpCIICHUA MPAKTUYICCKUX 3aaa4

6.7

Beruucnsate (pa3nuuHbIMA CIIOCOOAMM) TIJIOMIAb TPEYTOJIbHUKA U
IUIOUIAIM MHOTOYTONBHBIX (GUryp (MoNb3ysch, Ile HEOOXOIMMO,
KaJIbKYJATOpOM). [IpuMEHATh MOJydYeHHbIE YMEHUS B MPAKTUYECKUX

3a7a4ax

6.8

Brnagetp MOHSATUSMU  BIMCAHHOTO M LIEHTPAJIBHOTO  YIUIA,
WCIIOJIH30BaTh TEOPEMBI O BIUCAHHBIX YIJIaX, yriaX MEXIy XopAaMu
(cexylumMu) U yriie MexXJy KacaTeIbHOW M XOpAOW MpU pelIeHUn

TCOMCTPHUYCCKUX 3a1a4d

6.9

BJ'IaIleTB INOHATHUCM OIIMCAHHOT'O T-IE’:TI)IpéX}’I‘OJII)HI/IK3., MNPUMCHATH

CBOMCTBA OIMCAaHHOTO IleTI:IpéX}’l"O.]'H:HI/IKEl IIpU pCUHICHUH 3aaa4

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA Ha IPAKTHUKEC — CTPOUTH




6.10

MAaTEMATHYCCKUEC MOJCIN JJIA 3a4a4 peaanoﬁ JKU3HU U MPOBOAUTH
COOTBCTCTBYIOIIMEC BBIYUCIICHUA C TIPUMCHCHHUEM HOI[O6I/I$I u

TPUTOHOMCTPUU (HOJ'IL3y5[CB, e HCO6XOI[I/IMO, KaJ'IBKy.]'IHTOI)OM)

9 KVIACC

Kon
MPOBEPSIEMOI0
pe3yJbTara

HpOBepﬂeMble NMpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ'II)HOI7[ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIUU OCTPHIX YIJIOB, HAXOIUTH C UX

IIOMOIIBIO PA3JIMYHBIC 3JIECMCHTBI MPAMOYTOJBHOI'0 TPCYTOJbHHKA

(«pemreHre  TPSIMOYTOJIBHBIX ~ TPEYTONBHHUKOB»). Haxomuth (c
IIOMOIIIBIO KaJIBKYJI}ITOpa) JJIMHBL W YIUIbL IS HeTa6JII/I‘-IHBIX

3HAYECHU N

6.2

ITonp30BaThes q)OpMy.]'IaMI/I MMPpUBCACHUS u OCHOBHBIM
TPUTOHOMCTPUUCCKHUM TOXKIACCTBOM JIA HAXOKIACHUA COOTHOIIICHUM

MCXKIAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IJIsl HAXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

IPUMCHATD UX IIPHU PCHICHHUU 'COMCTPUUCCKUX 3aaa4

6.4

Bragets moHsATHSMU TIpeoOpa3oBaHUs MOMO0OHS, COOTBETCTBEHHBIX
a7eMeHTOB MoA00HbIX (uryp. Ilomb30BaThCsi CBOMCTBAMU TOI00MS
MIPOU3BOJBHBIX GUTYDP, YMETh BBIYUCIATD JUIMHBI U HAXOIUTH YTJIBI Y
nono6ubIX ¢uryp. [IpumMeHsITH CBOMCTBA TOM00MS B MPAKTHUECKUX
3ama4ax. YMeTh TMPHUBOJUTh TPUMEpPHl TOMOOHBIX (uUTyp B

OKpY KaroIieM Mupe

6.5

ITonp3oBaThes TCOpEMaMH O IIPOU3BCIACHHU OTPC3KOB XOpAd, O

IIPOM3BEIEHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU

6.6

Ilonb30BaTbcsd  BEKTOpaMH, IOHMMAaThb WX TI'E€OMETPUYECKMH U
(¢u3n4ecKuil CMBICH, TPUMEHATh UX B PELICHUU T'€OMETPHUUYECKUX U
¢busnveckux 3anad. [IpuMeHsATh CKaIpHOE MPOU3BEICHHE BEKTOPOB

JJI1 HaXOKACHUA JJIMH U YTIJIOB

6.7

Ilonp30BaThCSA MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IPUMCHSATE €TI0 B




PEIICHUU IT'COMCTPHUUICCKUX U MMPAKTUYCCKUX 3adad

BJ'IaIleTI) MOHATHUAMU  NPABUJIBHOIO  MHOI'OYI'OJIbHHUKA, JAJIMHBI

OKPY’KHOCTH, JUTMHBI AYT'HM OKPYKHOCTH U PaJMaHHON Mephl yria,

o8 yMETh BBIYHCIATH IUIONIANb Kpyra W ero dacredl. [lpumeHsTsh
MOJTy4YEHHBIE YMEHHUSI B IPAKTUUYECKUX 3a7auax

69 Haxomute ocum wim UEHTpbl CUMMETpUH (Uryp, NPUMEHATH
. JBUKECHUSI IJIOCKOCTU B MPOCTEHUIIINX CIydasix

[IpumeHsaTh TMONyYCHHBIE 3HAHUS HA TMPAKTHKE — CTPOMTH

6.10 MaTeMaTUYeCKUEe MOJENH IS 3a]a4 pealbHOU >KU3HU U MPOBOIUTH

COOTBETCTBYIOIIUC  BBIYUCIICHUA C MPUMCHCHUCM HOIIO6I/I$I u

TPUTOHOMETPUYECKUX (PYyHKIMI (MONB3ysACh, THAE HEOOXOIUMO,

KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

6.1

HauanbHbie nonstust reomerpuu. Touka, npsmasi, OTpe30K, Jyd. YToil. Bussl
yIJIOB. BepTUKanbHbIE U CMEXHbIE YIUIbl. buccekrpuca yria. JlIomaHas,

MHOTOyrojpHUK. [[apamuienbHOCTE ¥ NEPIEHAUKYIIIPHOCTD IPSIMBIX

6.2

Cummerpuunble  @urypel. OCHOBHBIE CBOMCTBA OCEBOH CHMMETpUM.

IIpumepbl cHMMETPHUH B OKPYIKAIOLIEM MUPE

6.3

OCHOBHBIE NTOCTPOEHHS C MOMOUIBIO LUPKYJIS W JUHEUKH. TpeyrosbHUK.

BricoTa, Mmeanana, OuccekTpuca, UX CBOMCTBA

6.4

PaBHOOenpeHHBII W pPaBHOCTOPOHHUN  TpeyroipHuUKU. HepaBeHCTBO

TpeyroJbHUKA

6.5

CpoiicTBAa W TpPHU3HAKM PAaBHOOEIPEHHOro TpeyroiabHUka. Ilpu3Haku

pPaBEHCTBA TPEYTOJIbHUKOB

6.6

CpoiicTBa M TMNpHU3HaKU MapaUienbHbIX  OpAMbIX. CyMMa  yIiioB

TPCYTroJIbHUKA. Baeninue YTJIbI TPCYT'OJIbHUKA

6.7

IIpssmoyronbHblil  TpeyroiabHUK. CBONCTBO MEIUaHBl IMPSMOYTOJIBHOTO
TPEYroJIbHMKA, IPOBEIEHHOM K TrunoreHyse. IIpu3Haku paBeHCTBa

MIPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa o OonblieM yrie © OOJbIIeH CTOpOHE

TpeyroJibHUKA. Ileprnenaukyisap u HakJIOHHAs

6.9

I'eomerpuueckoe Mecro Todek. buccekrpuca yrma U CEepeIUHHBIN

NEPICHAUKYJIIAP K OTPE3KY KaK rCOMCTPUUICCKUE MECTA TOUYCK

6.10

Okpy’XHOCTb U Kpyr, XOpAa W JuaMeTp, UX cBoicTBa. B3anMHoe
pacIojoKeHUue OKpYKHOCTH M npsmou. KacartenbHas M cekymas K

OKPYKHOCTHU




611 OKpy>KHOCTb, BIHCaHHAs B yroy. BrmucaHHas W omHMcaHHAas OKPYKHOCTH

' TPEYTOJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [1apamienorpamm, ero npu3Hakyu U CBOKWCTBA

6.2 [IpsiMoyroapHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOICTBA

63 Tpamenus, paBHOOOKas  Tpameuusi, €€ CBOWCTBA W  IPHU3HAKU.
' [IpsimoyronbHast Tpaneuus

64 Merton ynBoenusi meauansbl. LlentpansHas cummetrpus. Teopema Daneca u
. TEOpeMa O PONOPLUOHAIIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHuKa

66 [Togobue TtpeyroabHukoB, KodhdumueHT momaodus. Ilpu3Haku momoous
' TpeyroibHUKOB. [IpuMeHeHrne nogoous mpu penieHny NPaKTHIECKUX 3a1a4
67 @opmyinibl U TUIOIIAAM TPEYrojbHHKA, MapajuienorpaMma, pomba H
' Tparneuuu

68 CpoiictBa mmomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUTOMIAICH
. Mo100HBIX (uUryp

69 Brrunciienue miomanei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
‘ Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pereHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCUHYC, TaH[€HC OCTPOT0 yrja MPsIMOYTOJbHOIO TPEyroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKAECTBO. |pUrOHOMETpPHUUYECKUE
¢dbyukuun yrios B 30°, 45° u 60°

6.12 Bnucannble U neHTpaidbHbIE YIIIbI, YTOJI MEXKIy KacaTeIbHOW MU XOpPJIOM.
' VYTibel MeXAY XOplaMu U CEKYIIUMU

6.13 BrncanHble ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKU

6.14 B3aumHoe pacnosnoxeHue ABYX OKpy>KHOCTeW. KacaHue oOKpy»KHOCTEM.
' OO61ue KacaTesbHbIE K IBYM OKPY>KHOCTSM




9 KUIACC

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUA
6 I'eomerpust
61 Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXAeCTBO. PDOPMYJIbI IPUBEACHUS
Pemenue tpeyroapHnkoB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Perienne
6.2 MPaKTUYECKUX 3a/lay C HUCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHHYCOB
6.3 ITpeobpazoBanne mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpou3BeIeHUU OTPE3IKOB XOP/I, TEOPEMBI O ITPOU3BEIEHUN OTPE3KOB
' CEeKYILHX, TEOpEeMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmnumHa  (MOAYNb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
65 MPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEPAIlUH HAJl BEKTOpaMu. Pa3no)keHue BeKTOpa o JByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunater BekTopa. CkaJisspHOE TPOU3BECHUE BEKTOPOB, MPUMEHEHHE JIJIsI
' HAXOXJICHUS JJIMH U YTJIOB
JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH. Y paBHEHUSI IPSIMOU U OKPYKHOCTHU B
6.7 KOOpAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo KOOpAMHAT U €ro
MIpUMEHEHHE
6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKU
69 HnunHa okpyxHocTH. ['pamycHas u panuaHHas Mepa yria, BRIUKUCICHUE JJTUH
' YT OKPYKHOCTEN
6.10 [Inomane kpyra, ceKTopa, CEerMeHTa
611 JIBuKeHHsI TJIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (UTYyp (dIeMeHTapHbIe
' npeacrasienus). [lapamiensueiit neperoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoOBEPSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHOM 00pa30oBaTeIbHON NMPOIrPaMMbl OCHOBHOIO
o0mero oopazosanus Ha ocHose PI'OC

YMeHue onepupoBaTh IOHATUSMHU: MHOKECTBO, ITOAMHOXECTBO,
OIEepallM¥ HaJ MHOXXECTBAMH;, YMEHHUE OIEPUPOBATH IOHATUAMM:
rpad, CBA3HBIN rpad, AepeBO, LUK, IPUMEHATh UX MpPH PEIICHUU
3aja4y; yMEHHE UCIOJIb30BaTh TIpauueckoe IpeCTaBICHHUE
MHOXECTB JUIsl ONMCAHUS PEAJbHBIX IIPOLIECCOB M SIBICHUH, IpU

pEILIeHUH 3a]a4 U3 IPYTUX YU4EOHBIX MPEIMETOB

YMeHue onepupoBaTh IMOHATUSMU:  ONpEAENICHHE, aKCuoMa,
TeopeMa, J10Ka3aTeJIbCTBO; YMEHHE paclO3HAaBaTh HCTUHHBIE U
JIO’KHBIEC BbICKA3bIBaHUS, MPUBOJUTH HPUMEPHl U KOHTPIPHUMEPHI,
CTPOUTH

BbICKA3bIBAHUSA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHITUSMH: HATYPaJbHOE YKCIIO, NPOCTOE U
COCTaBHOE YHUCJIO, JEIUMOCTh HATypaJIbHbIX 4YHUCEN, MIPU3HAKU
JETUMOCTH, 1€JI0€ YUCIIO, MOIYJIb YhCia, OOBIKHOBEHHAs APOOL U
JecATUYHAs Apo0b, CTAHAAPTHBIA BUJ YKCJIa, PAIMOHAIBHOE YHCIIO,
UppalroHaTbHOE YHCIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHB;
YMEHHME BBINOJHATH JEWCTBUS C YUCIaMH, CpPaBHUBATh U
yHOOpSAIOYMBATh YHUCJHA, NPEICTaBIATh 4YKMCIAa HA KOOPJIMHATHOMN
MPSIMOM, OKPYIJISITh YHCIIA, YMEHHE NeNaTh NMPUKHIKY H OLEHKY

pe3yJibTaTa BEIYMCICHUI

YMeHue onepupoBaTh NOHATUAMU: CTEIIEHb C LEJIBIM IIOKA3aTeNIEM,
apu(pMeTHYECKUI KBaJpaTHbIA KOPEHb, MHOTOUIEH, ajredpandeckas
npoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHH
00Jbllle €IUHMIIBI; YMEHHME BBIIOJHATH PACUETHI O (opMyJiam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXKEHUH U
BBIPAXEHHUM C KOPHAMH, pa3I0KEHNE MHOTOUJIEHA HA MHOYKUTEIH, B
TOM YHCJIE C MCIOJIb30BaHHEM (OPMYJ PA3HOCTU KBaJpaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue OIICpHUPOBATH IMOHATHUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHHUC

C OJHOW IIEPEMEHHOM, 4YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C




MIEPEMEHHOM; YMEHHE PelllaTh JIMHEIHbIE U KBApAaTHbIC YPABHEHMUS,
IpOOHO-pallMOHANTBHBIE YPABHEHUS C OJIHOW MEPEMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, JIMHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pallMOHANIbHBIE HEPaBEHCTBA C OIHOMU
MEepEeMEHHON, B TOM 4YHCJI€ TpPHU pEUICHWH 3aJad U3 APYrux
NpeAMETOB U NPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh
KOOPJAMHATHYIO TIPSIMYI0 ©  KOOPAMHATHYIO IUIOCKOCTh ISt
M300paKeHUS PEIICHHIA

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, Tpaduk (QyHKUUH,
HYTH (YHKLIUH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHMS, HauOONbIIEe W HAaWMEHbIIEEe 3HAUYCHHS
¢byHKUIMY; YMEHUE  ONEpPUpPOBAaTh  IOHATHIMM: npsmMas
MPONOPIHOHATBHOCT,  JIMHEHHass  (QyHKOWS,  KBaJpaTHYHAs
¢yHKIMsA, oOpaTHas NMPONOPLUOHANIBHOCTh, Mapaboia, runepboa;
YMEHHE CTPOUTHh Tpaduku (YyHKIHMHA, MCIOIB30BaTh TpaduKu IS
OTIPEEICHUSI CBOMCTB IPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHUS
3a7a4 U3 APYruX y4eOHBIX MPEIMETOB U PEalTbHOM KU3HU; YMEHUE

BbIPpaXaTb (I)OpMYJ'IaMI/I 3aBUCUMOCTH MCKAY BCIIMYNHAMHA

Ymenue OIEepUpOBATH MOHSITUSAMMU: I10CJIEI0BATEIBHOCTD,
apudmernyeckass U  TeoMeTpuyeckass MPOTPECCHH;  YMEHHUE
WCIOJIb30BaTh CBOWMCTBA MOCEIOBATEIBHOCTEH, (DOPMYIIBI CyMMBI U
o01iero yjieHa Mpu peleHUH 3aJad, B TOM YHUCIIe 3aJa4 U3 JAPYTHX

y4eOHBIX MPEAMETOB U peaTbHON KU3HU

YMeHue pemars 3a7aun pa3HbIX TUIOB (B TOM YHUCIJIE Ha MPOLIEHTHI,
O WU 4YacTH, JBWKEHHE, padoTy, LIEHy TOBapoOB M CTOMMOCTh
MOKYIIOK ¥ YCJIyr, HAaJOTW, 3ajadyd U3 00JacTu ympaBlICHUS
JUYHBIMM M CEeMEHWHbIMM (HUHAHCAMH); YMEHHE COCTaBIATH
BBIPQKCHMSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO
3a/a4, MCCIEAO0BaTh IIOJIy4YEHHOE pEIIEHWE U  OLIEHMBATh
MIPaBIOTIOA0OHOCTD

ITOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE30K, IpsMasd,
nyd, JIOMaHas, yrou, MHOT'OYTI'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHHM TPEyroJIbHUKH,

MPSIMOYTOJIbHBIN TPEYTOJbHUK, MEINaHa, OUCCEKTpHCa M BBICOTA
TPEYrojbHHKA,  YETHIPEXYTOJbHUK,  MapajuieJorpaMM,  pomo,

NpsAIMOYTOJIBHUK,  KBaJgpaT, Tpamenus; OKPYXKHOCTb,  KpYT,




KacaTrCijibHasA; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMHA q)HpraMI/I;
YMCHHUC pCllIaTh 3aaa4yu, B TOM YUCIIC U3 IMOBCEIHEBHOM JKHM3HH, Ha
HaXO0XIACHUC F'’COMCTPHUICCKUX BEINYHUH C IPUMCHCHUCM U3YUCHHBIX

CBOMCTB (uryp u (akToB

10

YMeHrne omnepupoBaTh IMOHITHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIeIbHOCTh U MEPIECHIUKYISIPHOCTD MPSMBIX,
YroJl MEXAY HpSIMBIMH, IEPHEHIUKYIAp, HaKIOHHAs, IMPOEKIIUA,
noxobue  duryp, TOAOOHBIE  TPEYroOJbHUKH,  CUMMETPHS
OTHOCUTCIIBHO TOYKU U Hp?IMOﬁ; YMCHHUC pacCliO3HaBaTh pPaBCHCTBO,
CUMMETpUI0O W mogobue  ¢uryp,  mapauieIbHOCTh U

NEPIEHIUKYIISIPHOCTD MIPSAMBIX B OKPY KarOLIEM MUpE

11

YMeHue omnepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSHHUE, YIOJl
(BemMuMHA yTia, CHHYC W KOCHHYC yIJIa TPEyroJIbHUKA), TUIOLIA/lb;
YMEHHE OIICHMBAaThb pa3Mepbl INPEIMETOB U  OOBEKTOB B
OKpY’KarolleM MHUpPE; YMEHHE MPUMEHSTh (HOpMyJbl MepuMeTpa U
IUIOUIaId  MHOTOYT'OJIbHUKOB, JJMHBI OKPYXXKHOCTH U IUIOLIAIU
Kpyra, oObeMa MpsSMOYTOJbHOTO TMapajuleJienunena; YMEHHue
IIPUMEHSTh IPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME
yTJIOB TPEYrojbHUKa, Teopemy Iludaropa, TpuroHomerpuueckue
COOTHOILUEHUS Ul

BBIYUCIICHHUS JUIMH, PACCTOSIHUM, MJIOMIAJICH

12

YMmenue wu3o0pakaTh IUIOCKME QUIypbl U UX KOMOHMHAIMH,
MIPOCTPAHCTBEHHBbIE (DUTYPBHI OT PYKH, C IOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB M 3JEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCaHHIO

13

YMeHue onepupoBaTh HOHATHAMM: IPSIMOYTojibHAas —CHUCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, CKAJISIpHOE MPOU3BEIECHUE
BEKTOPOB; YMEHHUE MHCIIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MIpe/ICTAaBICHNS JaHHBIX U PEIIECHUs 3aJa4, B TOM YHCIIEe U3 JAPYTuX

y4eOHBIX MPEAMETOB U peaTbHOU KU3HU

14

Ymenue OIICPUPOBATE TMMOHATHUAMMU: CTOJIOMKOBBLIE U KpPYTroBbIC

AuarpaMmebl, Ta6J'II/II_ILI, cpeaHee apI/I(i)MCTI/I‘-ICCKOe, MEaHuaHa,

HauOospIlIee W HAaMMEHBIIIee 3HAYCHHUs, pa3Max YMCIIOBOIO Habopa;
yMEHHE W3BJIE€KaTh, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATH
nH(pOpMaIIMIOo, TPEICTABICHHYI0 B TaOIWIlaX M Ha JUarpammax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEATbHBIX MPOIIECCOB U

HBHCHI/Iﬁ; YMEHUC PACIIO3HABATb HW3MCHUYHUBLIC BCIWYHMHBI B




OKpY KaroIleM MUpe

15

YMeHune omnepupoBaTh MOHATHIAMU: CIyYaWHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), DJEMEHTapHOE COOBITHE (DIEMEHTAPHBI WUCXOM)
CIIy4allHOTO OIBITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSATHOCTH CIyYaWHBIX COOBITHIA B OIBITaX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE pEIIaTh
3a/la4yl METOJOM OPraHU30BAaHHOTO mepedopa U C UCHOIb30BAHUEM
MpaBUjia YMHOXEHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEaTbHBIX
COOBITUH U SIBIIGHUN, TOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpPYXAIOIIEeM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €T0 POJIbIO B MACCOBBIX SBJICHUAX

16

YMeHne BbIOMpATh MOAXOIANINN W3YYECHHBIM METOJ IS PEIICHUS
3a/1a4, IPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
TIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIMCHIBATH OT/EJbHBIC BBIJAIOLINECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJC Pa3BUTHS MAaTeMAaTUKU KaK HAyKH, IPUBOAUTH
MpUMEpPbl MaTeMAaTHYECKHMX OTKPHITHH W WX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUHU




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'9
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Yucna v BEIYUCICHUS

1.1 Harypanbnblie u nienbie yncina. [Ipu3Haku AeIUMOCTH HENbIX YUCET

1o OOBIKHOBEHHBIE W JCCATHUYHBIE  JApOOW, TPOIEHTHI, OECKOHEYHBIE
' nepUOANYECKUEe ApoOH

13 Panmonanpubie unciaa. ApudpMeETHYECKHE OIepald ¢ PaldoOHATBHBIMHU
' YucllaMu

14 HevictButenpHble yucna. ApudMeTnuecKkue ornepanuu ¢ ACHCTBUTEIbLHBIMU
. YycllaMu

s [Tpubnm>x€HHBIE BBIYMCIICHUS, MPaBWIA OKPYIJICHHS, NMPUKHUJIKA U OIICHKA
. pe3yibTaTa BRIYMCICHUN

2 Anrebpanyeckue BbIpaKEeHUs

2.1 bykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )

55 Crenenb ¢ uenbiM nokaszateneM. CTeNeHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHU

23 MHorousneHsl

24 Anrebpanueckas 1pooOb

55 Apudpmernyeckuii  KOpeHb ~ HaTypaibHOM  cremenu.  [leWictBus ¢
' apuMeTHUECKUMHU KOPHSIMH HaTypadbHOU CTETIEHU

3 YpaBHEHHs 1 HEPAaBEHCTBA

31 [lensie u apoOHO-parMoHaNbHBIE ypaBHEHUs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHUI

15 Llensie m aApoOHO-panMoHAIbLHBIE HepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a7a4

4 YucioBble OCIEI0BATENBHOCTH

4.1 ITocneoBaTeNLHOCTH, CIIOCOORI 3aJaHK ITOCIEA0BATEILHOCTEH




Apudmerndeckas U TeoMmeTpuueckas mnporpeccur. Dopmyna  CIOXKHBIX

4.2
HPOLIEHTOB
5 OyHKIMH
@ynkuusg, cnocobsl 3amaHus QyHkuuu. ['padpuk  ynkumu. OobnacTh
OIIpeieNIeHNs] 1 MHOXKeCTBO 3HaueHui (pyHkuuu. Hymu ¢ynkunu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHMMYMBI QyHKIMU. Hambonbliee W HauMMeHbIIee 3HAaUeHUE (YHKIUH Ha
HNPOMEXKYTKE
6 KoopnauHathl Ha IpsAMOi U MIJIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapTOBbI KOOPAMHATHI HA TIOCKOCTH
7 I'eometpust
7.1 ['eomeTpuyeckue GUrypsl U UX CBOWCTBA
7.2 TpeyronpHUK
7.3 MHOroyrojasHuKH
7.4 OKpY>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKUX BeJIMYUH
7.6 BekTopsl Ha T10CcKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHKA
8.2 BeposiTHOCTB
8.3 Kom6unatopuka
8.4 MHoxecTBa
8.5 I'padsr




PABOYAS ITIPOTPAMMA
(ID 8695981)

yueOHOro Kypca «BeposiTHOCTb M CTATUCTHKA»

J1s1 o0y4Jarommuxcs 7-9 kimaccoB



IHHOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LH(PPOBOM MHUpE BEPOSITHOCTb U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIIYI0 3HAUUMOCTh, KaK C TOYKHU 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK
U UX pOJiM B 00pa30BaHUU, HEOOXOIUMOM KaXKIOMY uenoBeky. Bo3pacrtaeT uucio
npodeccuii, Mpu OBIAJIEHUHA KOTOPHIMU TpedyeTcsa xopoiias 6a3oBasi MOATOTOBKA
B 00JlaCTU BEpPOSITHOCTM W CTAaTUCTUKM, Takas MOJArOTOBKA BaXHA IS
IIPOJIOJIKEHUS 00pa30BaHUs U ISl yCHEIHON NTpOo(hecCHOHAIbHON Kapbephl.

Kaxp1il 4eoBEeK NOCTOSSHHO IPUHUMAET PEIICHNs HA OCHOBE UMEIOUIUXCS Y
HEro JJaHHBIX. A /11 000OCHOBAaHHOTO MPUHSATHSA PEIICHUS B YCIOBUSAX HEIOCTATKA
Wik u30bITKa HHGOPMAIIMK HEOOXOIUMO B TOM YHUCJE XOPOLIO C(POPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTHYECKOE MBIIICHHUE.

MMeHHO TO3TOMYy OCTpO BCTala HEOOXOAMMOCTh chopmMupoBaTh Yy
oOy4Jaromuxcs (yHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B c€0sl B KAUEeCTBE
HEOTHhEMJIEMON  COCTaBIIAIONIEM  yMEHHWE BOCHPUHUMATh M KPUTHYECKHU
aHANM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHBIX (pOpMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pEAJbHBIX IPOLIECCOB U 3aBUCHUMOCTEH,
IIPOU3BOANTH IPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIUMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS JTAHHBIX W3 Pa3MYHBIX chep KU3HU OOIIecTBa M TrOCyJapcTBa
mpuoOIaeT oOydJarmuxcs K OOIMIECTBEHHBIM WHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpPraHU3AIMM Tepedopa W Mojacuéra 4Yucliia
BapUaHTOB, B TOM YHCJI€ B IPUKJIAJAHBIX 3aJja4aX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUHU
rpadoB co31aét MaremMaTuueckuil GyHAaMEHT AJis (POPMUPOBAHUS KOMIIETEHUUN B
obnactu uHPOpPMATUKH U TUGPOBBIX TeXHONOTHH. [Ipyn M3ydeHUn CTAaTUCTUKUA U
BEPOATHOCTH OOOTalalOTCsl TPEACTaBIEHUS OOYyYarolMXCsi O COBPEMEHHOMU
KapTUHE MUpa U METOJax €ro HccliieoBaHus, (GOpMHUPYETCS MOHUMAHHUE POJIH
CTaTUCTUKU KaK MCTOYHMKA COLMAIBHO 3HAYUMOI MH(OPMAIIUHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUSI.

B cooTBeTcTBUYM € JAHHBIMU LEISAMH B CTPYKTYpE NpOrpaMmmsbl y4ueOHOro Kypca
«BepoATHOCTP M CTATUCTUKA» OCHOBHOTO OOIIEro 0Opa30BaHMs BbIIEIEHBI
CIelyIoIMe CoAepKaTeabHO-MeToAndeckue auHuM: «lIpencraBienrue NaHHBIX U
omHcaTelbHAs CTATHCTHKa», «BepoATHOCTH», «IIEeMEHTh KOMOWHATOPUKH,
«BBeznenue B Teopuio rpadoy.

Copepxanue nuaun «lIpencraBneHue NaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIY>)KUT OCHOBOW mJisi (OpPMUPOBAHUS HABBIKOB PaOOTHI ¢ HHpOpMAIUEn: OT
YTeHUS W WHTEpPIpeTanuu WHPOPMAIHK, TPEACTaBICHHOW B Ta0nwiax, Ha
auarpamMMmax M rpadukax, A0 cOopa, TpENCTaBlIeHWs W aHaIu3a JaHHBIX C
UCIIOJIb30BAaHUEM CTATUCTUYECKUX XapaKTePUCTUK CPEIHUX U pPacCeuBaHUS.
Pabotas ¢ gaHHbIMHM, OOydYarouIMecss ydaTrcsi CUYUTBIBATb M HMHTEPIPETHPOBATH
JaHHBIC, BBIIBUTATH,



apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, PA3MBIILUIATh HaL
(hakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYHMBOCTh, M OIEHUBaTh WX BIMSHUE Ha
paccMaTpuBaeMbI€ BEIMYUHBI U TTPOLIECCHI.

NHTyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM IS
U3YUYEHUsSI TEOPUM BEPOATHOCTEH. bomblioe 3HaYeHHWE HUMEKT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMU.

[loHaTHE BEpPOSTHOCTHM BBOAMUTCS Kak Mepa MNpaBaoNoAo0us CIy4yalHOIo
coObrtTusi. [lpm wm3ydeHnn yueOHOTO Kypca OOydaroIHMecss 3HAKOMSTCS C
IPOCTEUIIMMU METOJAMU BBIYMCIICHHS] BEPOSITHOCTEN B CIIyYallHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M peniath Ooyiee CIOXHbIE 3a7adu. B yueOHbIH Kypc
BXOJST HAYaJIbHbIE NPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HMX YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYLIECTBJISIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHO>KECTBAaMU M OCHOBHBIMHU OTEpALMSIMU HaJ MHOXKECTBaMH, paccMaTpUBAIOTCS
MpUMEpbl IPUMEHEHUS ISl PEUIeHUs 3ajlad, a TaKkKe HCIOJIb30BaHUSA B JIPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX MIPEeIMETaX.

B 7-9 xnaccax usyuaercs yueOHBIN Kypc «BeposTHOCTh M CTaTHCTHUKA», B
KOTOPBIN BXOAT paznensl: «[IpencraBieHne JaHHBIX U ONKUCATENIbHASI CTATHCTHKAY,
«BeposTHOCTEY, «I7eMEeHThl KOMOMHATOPUKNY, « BBeeHue B Teopuo rpadosy.

Ha u3yuenne yuebHoro kypca «BeposiTHOCTh u cTaTucTuka» orBoautcs 102
gaca: B 7 kimacce — 34 yaca (1 gac B Henemo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kiacce — 34 daca (1 yac B Hezeno).



COILEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOJIUI], AUarpamm, rpadukoB. 3anoJHEHHUE
TaOJuIl, YTEHHWE W TOCTPOCHHE JuarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBBIX). UTeHHE rpaMKOB peaibHBIX MPOIecCOB. M3Bneuenne nabopmarim u3
JyarpaMM U TaOJIdIl, UCTIOJIb30BAHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudMeThyecKkoe, MeauaHa, pa3Mmax,
HauOoJbIIEE M HAUMEHbIIIEe 3HAUEHUs HaOOpa YUCIOBBIX MaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaliHBIN SKCIIEPUMEHT (OTBIT) M CIydailHOe cOObITHE. BeposTHOCTh u
yacTtoTa. Pojb MamoBepOATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B TIPUPOJIE
U B o0mecTBe. MoHeTa 1 urpajibHasi KOCTh B TCOPUM BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepunHbl. Yuciao pébep u cymmapHas
creneHb BepmwH. [IpencraBienue o cBszHoctu rpada. lenm m nukiel. Iyt B
rpadax. O6xon rpada (siinmepoB myTh). IlpencraBienue 00 OpUEHTUPOBAHHOM

rpade. Pemenue 3aa4 ¢ moMolibio rpados.
8 KJIACC

[IpencraBienne NaHHbBIX B BUE TaOIUIL], TUArpaMmm, rpapuKoB.

MHOXeCTBO, DJIEMEHT MHOXECTBa, NOJMHOXeCTBO. Omepauuud Haj
MHOXECTBaMU: OOBEAMHEHHE, NepecedyeHue, nomnosiHeHue. CBOWCTBAa onepauui
HaJ| MHOYXECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PACHpPEIEIUTENBHOE,
BKIIOUueHus. Mcnonb3oBanue Tpaduueckoro MpeACTaBICHUS MHOXECTB IS
OMMCAHMS PeaJbHBIX MPOLIECCOB U SBJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccenBaHMs JaHHbIX. JlMcrepcusi U CTaHJAPTHOE OTKIJIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

OneMmeHTapHble COOBITUSL ciydaiiHOro ombiTa. CioyuaiiHble COOBITHS.
BepositHoctt  coObiTuil.  OmBITBI ¢ PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
coObITusiMU. CinyyaiiHblil BbIOOp. CBsI3b MEXAY MaJIOBEPOSTHBIMU U MPAKTUYECKU
JOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa JI€pEBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSAYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepHIMH U 4ucioM pédep. [IpaBuio
yMHOXeHus. Pemienne 3aaau ¢ nomolsto rpagos.

[IpotuBomonoxueie coObiTusA. Jmarpamma Diinepa. OObenuHeHue W
nepecedeHne  coObiTHii. HecoBmecTHbie  coObiTHs. @DopMmyna  CIIOXKEHHUS
BEPOSITHOCTEH. YCIOBHAas BEPOSTHOCTh. IIpaBuno ymHoxeHus. HeszaBucumbie
coObrTus. IlpencraBienue skcnepuMeHTa B BHJE JepeBa. PemenHue 3amay Ha



HaX0XKJIEHUE BEPOSATHOCTEH C MOMOUIbIO JEepeBa CIy4yailHOIO SKCIIEPUMEHTA,
auarpamm Oiliepa.
9 KJIACC

[IpencraBnenne JaHHbBIX B BuAe TaOmuL, Auarpamm, TpaduKos,
MHTEpHpeTanus JaHHbIX. YTeHue U noctpoeHue Tadiaul, nuarpamm, rpaukoB Mo
pEaIbHBIM JAHHBIM.

[TepectanoBku u (akTopuan. CoueTaHus U YUCIO COYCTaHUU. TpeyrolbHUK
[Tackans. Pemenue 3aay ¢ HCOIB30BaHUEM KOMOMHATOPHUKHU.

['eomerpuueckass BeposTHOCTh. CiydalHbI BBIOOpP TOUKM U3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

Ucnertanne. Ycnex u Heyaada. Cepusi MCHBITaHMA 1O TMEPBOTO YcCIexa.
Cepust ucnbiTanuii bepnymm. BeposaTHocTH coOBITUH B CEpPUM HUCIBITAHHM
bepuymnu.

CnyuaiiHasi BEJIMYMHA W PacHpelelIieHUe BEpPOSATHOCTEH. MaremaTtuueckoe
OXHMIaHUue W gucnepcus. IlpuMepbl  MaTeMaTHYEeCKOTO  OXKHMIAHMS — Kak
TEOPETHUYECKOT0 CPEAHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTH4ecKoe OKHUIaHUE U
IUCIIEpCUs  CIYyYalHOW BEJIMYMHBI «YHUCJIO YCHEXOB B CEPUU HCHBITAHUI
bepnyimy.

[Tonsarue o 3akoHe OoJbIIUX yuces. M3MepeHne BEpOsITHOCTEN ¢ MOMOIIbIO
qyacToT. Posb 1 3HaueHune 3akoHa OOJIBIINX YKHCEN B IPUPOJIE U OOIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHHS MPOTPAMMBI y4eOHOTO Kypca
«BeposATHOCTh M CTATUCTUKA» XaPAKTEPUIYIOTCS:

1) narproTnyeckoe BOCIMTAHHE:

[POSIBJICHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTE€MAaTUKH, [IEHHOCTHbIM  OTHOIIEHUEM K  JIOCTH)KEHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIMTAHHUeE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEN IpakJaHWHA U peau3allii €ro
MpaB, TMPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOLEAYpP TPaKJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO STUYECKHUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMI)KCHUM HayKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a4ad
MaTeMaTU4EeCKOW HAIPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEHM JKU3HU MJisl yCHEIHOM NpodeccrHoHaIbHOM
JESATENIbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOU TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlayu, PEHICHUMN, pacCyX IACHUN, YMEHHUIO BHUJCTh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

OpPUEHTAlIMEX B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOmIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeI0BEUYECKOU
NEATENIBHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYMMOCTH IS PAa3BUTHS IIUBWIM3ALUU,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MATEMAaTHYECKOW KYJbTYPOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEMIIMMHM HABBIKAMHU HCCIEAOBATEIbCKOU
NEeSATEIIbHOCTH,



6) ¢usmueckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIATONOJIYy YU

TOTOBHOCTBIO TMPUMEHATh MATEMAaTHUYECKHE 3HAHUA B MHTEpecax CBOETO
3I0POBbSI,  BEACHUS  3J0pOBOro oOpaza KU3HU  (30pOBOE  IUTaHWUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, peErysipHas ¢uznueckas
aKTHUBHOCTB), C(OPMHPOBAHHOCTBHIO HaBBIKa pPehICKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) 3K0JI0rH4ecKoe BOCIUTAHHE:

OpHEHTallMEN Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM IS pEeIIeHUs 3aaad
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIEH CpeJbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM JIsi OKPYXKAIOLIEH Cpeibl, OCO3HAHHEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) apanTanus K M3MEHAWIIUMCH YCJOBUSM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSX HEOIPEIACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOW JCSTEIHHOCTU
HOBBIC 3HAHMS, HABBIKK U KOMIIETECHIIUU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dhopMyIMpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIe pelIeHUus] U JeHUCTBUS, (POPMYJIHUPOBATH W OICHUBATH PUCKU U
MOCHEACTBUSA, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble IlEﬁCTBHSI

Ba3oBble Jjoruueckue 1elicTBUA:

e BBIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHUH MEXKAYy MOHATUAMH, (HOPMYIHPOBATH
ONpEAENCHUs]  TMOHATUM, yCTAaHABIMBAaTh  CYLIECTBEHHBIH  MPU3HAK
Kjaccu(ukanuu, OCHOBaHUA i OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U  IMPEOOpPA3OBBIBATH  CYXKJICHHUS:
yYTBEpAUTENIbHbIE U OTpULATENbHbIC, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIIITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3M WU
npotuBopeurss B (akTax, HAHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX,
IpeuIaratb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEN M IPOTUBOPEUN;
JeNaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, IEAyKTHBHBIX H
MHJIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTelIbCTBA MATEMATHUECKUX YTBEPXKIEHUN (MpPSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHbBIE JOKA3aTeIbCTBA
MaTeMaTU4ecKux (PakToB, BBICTPAUBATh APIYMEHTALMIO, MPHUBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOCO0 pemleHuss y4eOHOM 3amadu (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pEIICHUs, BBIOMpaTh Haubojee MOAXOMAIIMM C y4€ToM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BATC/IBCKUC I[eﬁCTBHHI

HCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEILCKUNA HMHCTPYMEHT IMO3HAHUS,
(dbopMyIMpoBaTh BOMPOCH, (PHUKCUPYIONINE MPOTUBOPEUYUE, MPOOIEeMY,
CaMOCTOSITENIFHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOe, (opMHpOBaThH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOAUTHh IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECIJIOKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKY COOOI;
CaMOCTOATEIHLHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTb
MIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpollecca, a TakKe BBIIBUTATH
MPEJIMOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PabGora c nundopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HW30BITOYHOCTh HMHGOpPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUS 3a/1a4K;

BBHIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BEIOWpATh (GOpMy TpeAcTaBiIeHUs WHPOPMANMK W WUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMu, JuarpaMMaMmH, WHOM Tpadukoil u wux
KOMOMHAIIUSIMU,

OIICHUBATh HAJEKHOCTh HH(POPMAIUU [0 KPUTEPUSIM, MPEIOKECHHBIM
YUHTEIIEM WUIH CPOPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMMmyHuKaTHBHbIE YHHBepPCAJbHbIE YueOHbIe AelicTBUS:

BOCIIPUHUMATHL H q)OpMy.]'II/IPOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBHAMHU
H neisiMu O6H_[€HI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO XOJy PEIICHHUs
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/1€ 00CYXJIeHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYXk/1aeMOM TEMBI,
npoOJeMbl, perraeMon 3aJauu, BbICKA3bIBaTh UJEH, HAICJICHHbIE HA MOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYyTUX
YY4aCTHUKOB JAMajiora, OOHAapy>KMBaTh pa3jiMyue M CXOJCTBO IO3ULIUN, B
KOppeKTHOU popme popMyarpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTaBIATh  PE3ydbTaTbl  pPELICHUs 3a/1aui, HKCIIEPUMEHTA,
MCCIIEIOBAHMSI, TIPOCKTA, CAMOCTOSITENIbHO BHIONPATh (DOpPMAT BBHICTYTUICHUS
c y4€TOM 3aj1a4 Mpe3eHTALUU U OCOOCHHOCTEN ayAUTOPUH;

IOHMMAaTh U UCNOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U UHIUBUIYaJIbHON
paboThI PU PEIICHUH YYEOHbIX MaTEMaTHUECKUX 3a/1a4;

IIPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALNI0
COBMECTHON paboThl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh MPOLECC U Pe3yibTaT padOoThl, 0000IIAaTh MHEHUSI HECKOIBbKUX
JIIOACH;

y4acTBOBaTh B TpynHmoBbIX ¢Gopmax paboTel (00CyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbI U APYTHE), BBINOIHATH CBOKO YaCTh padOTHI
U KOOPIAMHHMPOBAaTb CBOM JEWCTBHS C JPYITMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAayeCTBO CBOEro BKJAaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe el CTBUSA

Camoopranusanus:

CaMOCTOATEIBHO COCTaBJIATH IUIAH, aJTOPUTM pPELIECHUs 3a7auyd (WU €ro
4acTh), BBIOMpATh CHOCOO peHIeHUs ¢ y4ETOM HUMEIOIIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUaHThI PEIICHHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBIN NHTEJLJIEKT:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJsibTaTa
peleHns MaTeEMaTUYECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalIeHHBIX OLIMOOK, BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH ITOCTABICHHOW LIEJIA U
YCIOBHSIM, OOBSICHATH MPUUYUHBI JOCTHXKEHMSI WJIM HEIOCTHXKEHMS I,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI



K xoniy oOyuenus B 7 KJjacce OOyYaroUIMiCs TMOJYYUT CIETyIONTUE
NpeIMETHbIE PE3yJIbTAThI:

Yurare wuHbOpMAIMIO, MPEACTAaBICHHYI0 B TaOJNMIaX, Ha JHarpammax,
MPEACTABIATh JaHHBIE B BHUJEC TAOJMIl, CTPOUTH AWArpaMMBbI (CTOJOMKOBBIC
(cronbuatkie) U KpyroBbie) MO MaccUBaM 3HAYEHUH.

OnuceiBaTh U UHTEPNPETUPOBATH  pealbHbIE  YHUCIOBBIE  JaHHBIE,
MIPE/ICTaBJICHHBIE B TAOJINIIAX, HA TUarpaMMax, rpadukax.

Wcnonp30BaTh UIsi OMHMCAHUS JAaHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKH:
cpenHee apupMETHYECKOe, MeauaHa, HauOoJblllee W HaUMEHBIIEe 3HAYCHHUS,
pa3max.

NMeTh mpeacTaBieHWE O CIOyYalHOH HM3MEHYMBOCTH Ha MpUMEpax IIeH,
(U3UYEeCKUX BEIWYNH, aHTPOTIOMETPUYECKUX NTaHHBIX, UMETh TPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K koniy oOyuenus B 8 kjacce oOydYarouIuiicss MOJYYUT CIEIyIOLIUE
MIPEIMETHBIC PE3yJIbTATHI:

W3Bnekats ¥ mpeoOpa3oBBIBaTh MH(POPMAIIUIO, TPEICTABICHHYIO B BHJC
Tabnuil, nuarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TaOIUIl, AHArpam,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBI0 CTATHCTHYECKHX IOKa3aTeIei: CpeaHuX
3HAYCHUN U MEp paccenBaHus (pa3Max, JUCTIEPCHSI U CTaHAPTHOE OTKIOHECHHE).

HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHH, B TOM YHUCIIE
10 pe3yibTaTaM U3MEepPEeHUN U HAOII0ICHUM.

HaxonuTe BEPOATHOCTH CITyY9alHBIX COOBITHH B OMBITAaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM UHCIE B OINBITaX C PaBHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJENIH: JEPEBO CIYyYalHOTO JKCIEPUMEHTA,
auarpaMMbl DHJepa, YUCIoBast mpsMast.

OnepupoBaTh TMOHSATHUSMH: MHOMXECTBO, IOJMHOXECTBO,  BBITIOJHSTH
omepanMyd HaJ MHOXECTBaMHU: OOBEIWHEHWE, TIEpPEeceueHue, JOMOTHEHHE,
NEPEUUCTIST JIIEMEHTHl MHOXKECTB, IPUMEHSATh CBOWCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTABICHHE MHOXKECTB W CBSA3CH MEXIY
HUMU JTSI ONTMCAHUS TIPOIIECCOB U SBJICHUM, B TOM YHWCJIC TIPU PEIICHUH 33/1a4 U3
JPyTUX y4eOHBIX MPEIMETOB U KyPCOB.

K xoniy oOyuenus B 9 kjacce oOydYaromIuiicss MOJYYUT CIEIYIONTUE
IpEeIMETHBIE PE3yJIbTATHI:

W3Biiekath 1 MpeoOpa3oBbIBaTh HH(DOPMAIIHIO, TPEACTABICHHYIO B Pa3IMUHBIX
HMCTOYHHUKAX B BHUJE TAONHI, TUarpaMm, rpauKoOB, IPEICTABIATh JaHHBIC B BUJIC
Ta0NHIl, TUarpamMm, rpauKoB.



Pemarps 3amaum OpraHW30BaHHBIM TNEpPeOOPOM BAPUAHTOB, a TaKXKe C
MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh ONUCATENbHBIE XAaPaKTEPUCTUKH JUII MAaCCHBOB YHCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNE 3HAYEHUSI U MEPBI PACCENBAHUSI.

HaxonuTe 4acTOThl 3HAYEHHI M 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YACh
pe3yibTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

Haxoautbs BEpOATHOCTH CIydallHbIX COOBITHUI B M3YyUEHHBIX OIBITAaX, B TOM
YKClIe€ B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHUSIX
WCIIBITAHUM J10 IEPBOTO yCIIEXa, B CEPUAX UCIIBITAHUNM bepHyun.

Nmers mnpencraBiaeHue O CIy4YalHOM BEIWYMHE W O PaCHpPENEIICHUH
BEPOSATHOCTEM.

HMmeTs npeiacTaBieHHE O 3aKOHE OOJBUIMX 4YHUCEN Kak O IpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B
pUpoJie U 00IIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoamnuecTBO 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TEM nudpoBbIe
Ne i/ P KonTponbnbie | IIpakTudeckue (i )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
but6mmoreka [{OK
1 IT 7 2
PEACTABIICHUC JIAHHBIX https://m.edsoo.ru/7f415fdc
bu6mmoreka IJOK
2 OmnmncarenbHas CTaTHCTHKA 8 1 hitps://m.cdsoo.rw/7f415fdc
bubmmoreka [JOK
3 C i 6 1
JTyHaHHat HSMEHABOCTD https://m.edsoo.ru/7f415fdc
but6mmoreka [{OK
4 B 4
BEJICHHE B TCOPHIO rpadon https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa CiIry4aitHOro 4 1 bubmmoreka [HOK
COOBITHSA https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
i 2
6 O0600611IeH1E, CUCTEMATH3ALIHS 3HAHUI 5 hitps://m.cdsoo.ru/7f41 5fde
OBHIEE KOJIMYECTBO YACOB I10 34 ) 5
I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

Kosm4yecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB H TeM nudpoBbie
Ne i/ P Kontpoabnbie | Ilpaktnueckue (ucbp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Bbu6mmoreka [JOK
I Hosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417tb2
) OnucarenbHasg craTucTUKa. PaccenBanue 4 bubmuoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417{b2
Bbu6mmoreka [IOK
3 Mioskectsa 4 https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
4 B i 1
€POSATHOCTD CITYYAHHOTO COOBITHS 6 hitps://m.edsoo.rw/ 741 72
bu6mmoreka [IOK
4
> Brenenne B Teopuio rpagos https://m.edsoo.ru/7f417{b2
. bubmuoreka [JOK
6 Corysaiiieie cOObITHA 8 https:/m.edsoo.ru/7f417b2
bu6mmoreka [IOK
i 4 2
7 O06001enue, cucTeMaTH3alMsT 3HAHUH https://m.cdsoo.rw/7f417fb2
OBILIEE KOJMYECTBO YACOB I10 34 ) |

ITPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

Koun4yecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/ P Kontpoabnbie | IlpakTtnueckue (ucbp )
NMpOrpaMmbl Bcero o0pa3oBaTrejibHbIE
padoThI padoThI
pecypcsl
Bu6nuoreka [IOK
I Hosropenne kypea 8 kacca 4 https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOWHATOPUKH 4 1 bubmmorexa [HOK
https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOsSTHOCTh 4 bubmorexa HOK
p P https://m.edsoo.ru/7f41a302
4 Wcnbrtanus bepryim 6 1 bubnrorexa LIOK
https://m.edsoo.ru/7f41a302
. bubmuoreka [JOK
> Cotyaiinas BenmmHa 6 https://m.edsoo.ru/7f41a302
bu6nmoreka [IOK
1 1
6 O00bmerHe, KOHTPOITH 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 )
I[TPOIT'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosanuyectBo yacos JIEKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero H3ydyeHHus1 | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
| [IpencraBneHue 1aHHBIX B 1 bu6mmoreka [IOK
TabmuIax https://m.edsoo.ru/863ec18
) IIpakTHyeckue BBIYUCICHUSA 110 1 bubnuoreka [IOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenne u UHTEpIpETALIUS 1 bubnmoreka [IOK
TaO0INYHBIX JAaHHBIX https://m.edsoo.ru/863ec78e¢
4 [TpakTuyeckas padora "Tabmuisr" 1 1
['padmueckoe mpencraBieHue
5 JTAaHHBIX B BUJE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
JIrarpaMm
UreHue ¥ NOCTPOCHUE TUAarpamM.
6 [Tpumepsl eM(I))r a(quI;CKrI;II:( 1 Bubmmorexa LIOK
p PBIA p https://m.edso00.ru/863ed602
JrarpaMm
7 [TpakTuueckas pabora 1 1 bu6mmorexa LIOK
"lnarpammsI" https://m.edsoo.ru/863ed72e
g Yucnossie Habopbl. CpenHee | bubnuotexa [JOK
apupmMeTHIecKoe https://m.edsoo.ru/863ed846
9 Yucnossle Habopel. CpenHee | bu6mmorexa [LIOK

apudmeTHIecKoe

https://m.edsoo.ru/863ed846



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec1f8

Menuana 4rciioBoro Habopa.

bu6mmoreka [IOK

10
YcTouuBOCTE MeJUAHEI https://m.edsoo.ru/863edb3e
1 Meuana 4rciioBoro Habopa.
Y CTOMYUBOCTH MEIUAHBI
2 [TpakTuyeckas padora "Cpennue bu6mmorexa [LIOK
3HaYCHUS" https://m.edsoo.ru/863edcba
Haubonbiiee u HauMeHblIee
13 3HAYEHUS YHUCIOBOTrO Habopa bubmmorexa [HOK
pa. https://m.edsoo.ru/863ee07a
Pazmax
HauGosnpiiee n HauMeHbIee
14 3HAYEHUS YMCIIOBOTO Habopa.
Pazmax
HauGosnpiiee n HauMeHbIee
15 3HAYEHUS YMCIIOBOTO Habopa.
Pazmax
KonTponbHas paboTa mo Temam
16 "[IpencraBieHue TaHHBIX bubmmorexa [IOK
pel 8 . https://m.edsoo.ru/863ee390
OrnucatenpHasi CTAaTUCTHKA
17 Ciyualinas ”3BMEHYMBOCTh bu6nmoreka LIOK
(mprMepsl) https://m.edsoo.ru/863ee4be
18 YacToTra 3Ha4YE€HHI B MacCUBe bubnuorexa [JOK
JAHHBIX https://m.edsoo.ru/863ee69¢c
bu6mmoreka [IOK
19 I'pynmmupoBka
pymHp https://m.edsoo.ru/863ee9d0
20 ['ncTorpammsl
bu6 OK
21 I'ucrorpammel nomoexa 1

https://m.edsoo.ru/863eeeclc



https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863edb3e

[TpaxTuueckas padbota

bu6mmoreka [IOK

22
"Ciy4aitHasi U3BMEHYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepinna, pedopo.
pad, Bep pebp bubmuoreka [JOK
23 [IpencraBnenue 3agauu ¢
https://m.edsoo.ru/863eef52
MOMOIIBIO Tpada
Crenenb (BaJICHTHOCTB)
24 BepnHbL. Yncio pédep u bub6mmorexa [LIOK
CyMMapHas CTEIeHb BEPIIVH. https://m.edsoo.ru/863ef0ba
Lenb u UK
enb U UK. [1yTs B rpade.
a Y pad bubmuorexa [JOK
25 [IpencraBienue o CBA3HOCTH
https://m.edsoo.ru/863ef236
rpaga
26 [Ipencrasnenue 06 bu6mmoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 Ciy4aifHbIi OIIBIT U CITyYaiHOE bubnmoreka [JOK
coObITHE https://m.eds00.ru/863ef4d4
BeposTHOCTE U yacToTa COOBITHS.
)% Ponp ManioBepoATHBIX U bubnnorexa [JOK
MNPAKTUYECKU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITUH B IPUPOJIC U B OOIIECTBE
79 MoHeTta u urpanbHasi KOCTb B
TEOPHUH BEPOATHOCTEN
30 [TpakTnueckas pabora "Yacrora bubnmoreka [IOK
BbINaieHus opia” https://m.edsoo.ru/863ef8a8
KonTponbhas pabota no rTemam
31 "Ciy4aitHasi "3MEHUYHUBOCTb. bubnuoreka [IOK

I'pads1. BeposTHOCTH citydaiiHOTO
coOpITHS"

https://m.eds00.ru/86310186



https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef236
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1 [ToBTOpeHme, 0600IICHHE. | bubnuoreka [IOK
[IpencraBneHue JaHHBIX https://m.edsoo.ru/863efa24
3 [ToBTOpeHue, 060b1IEeHNE. | bubnmnoreka [IOK
OrnucarenbHas CTaTUCTHUKA https://m.edsoo.ru/863efbaa
IToBTOpEeHue, 0000IIEHHE.
p Hi Bbu6mmoreka [IOK
34 BeposTHOCTB City4aiiHOrO 1

CcoObITUS

https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

34
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https://m.edsoo.ru/863efa24

8 KUIACC

Kosm4yecTBo 4acoB DJIEKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 [IpeacraBneHue n1aHHbBIX. ) bubmuoreka [JOK
OmnucarenpbHast CTAaTUCTHKA https://m.edso0o.ru/863f029¢
) CrnyualiHast U3MEHYUBOCTD. 1 bubnmoreka [IOK
Cpeanue yncioBoro Habopa https://m.edsoo.ru/863f03fc
3 Crny4daitasie coobiTHsA. BeposiTHOCTH | bubmuoteka [JOK
U YaCTOTBI https://m.edso0o.ru/863f0578
Krnaccuueckue moaenu reopuu
4 BEPOSITHOCTEH: MOHETA M UTpajbHas 1 bubmorexa HOK
p ’ p https://m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [IOK
5 OTKIIOHE 1
TIIOHCHIA https://m.edsoo.ru/863f0a50
bubmuorexa [JOK
6 criepe CJI0BOTO Habopa 1
Jlucniepens YMCnoBOro Habop https://m.edsoo.1ru/863f0a50
7 CrangapTHOE OTKIOHEHUE | bubnuoreka [IOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 JuarpamMmbl paccerBaHUs 1 bubmmorexa [IOK
p p https://m.edsoo.ru/863f0ecab
9 MHO0XeCTBO, IIOAMHOKECTBO 1 bubmorera [IOK
https://m.edsoo.ru/863f1180
Onepanuu HaJL MHOYKECTBAMU:
patt A bubmuoreka [JOK
10 o0beIMHEeHNE, TIepeceYeHue, 1

JOIIOJIHCHUC

https://m.edsoo.ru/863f143¢



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f0ea6
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CaolicTBa onepanui HaJl
MHOKECTBAMU: NTEPEMECTUTEIHHOE,

bu6mmoreka [IOK

11
COUYETATEIBHOE, https://m.edsoo.ru/863f1784
pacnpenenuTeabHOe, BKIOYSHHS
2 ['padmueckoe mpencraBieHue bub6nmoreka [IOK
MHOXECTB https://m.edsoo.ru/863f198c
KoHnTtponbHas paborta 1o temam
13 n "
Craructuka. MHOXecTBa
14 DnemMeHTapHbIe COOBITHS. bubnmoreka [IOK
CrydaitHpie COOBITHS https://m.edsoo.ru/863f1dec
bnaronpusrcTByronme
15 3ﬂeMeH1;a HbIE }(]:06LITI/I$I brbmorexa [OK
p o https://m.edsoo.ru/863f1dec
BepositTHOCTH COOBITHIT
BbiaronpusrcrByromue
P Y bu6mmoreka [IOK
16 AJIEeMEHTapHbBIE COOBITHSI.
. https://m.edsoo.ru/863f172
BepositHOCTH COOBITHI
OnBITEI ¢ PABHOBO3MOKHBIMU
bu6mmoreka [IOK
17 3JIEMEHTAPHBIMU COOBITUSIMHU.
. . https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
OnbITH ¢ PABHOBO3MOYKHBIMU
18 3JIEMEHTapPHBIMU COOBITUSIMHU bubmmorera [IOK
N pu ' https://m.edsoo.ru/863f21ca
City4aitHbIii BBIOOD
[TpakTrueckas padota "OMbITHI ¢
bu6mmoreka [IOK
19 PaBHOBO3MOKHBIMU
" https://m.edsoo.ru/863f235a
3JIEMEHTAPHBIMHA COOBITUSIMHU
b K
20 Tlepeso n6amoteka 1O

https://m.edsoo.ru/8632a4e



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f21ca
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CBolicTBa AepeBa: €IMHCTBEHHOCTh
My TH, CYIIICCTBOBAHNE BUCSUCH

bu6mmoreka [IOK

21
BEPIIUHBI, CBA3b MEXIY YUCIOM https://m.edsoo.ru/863f2bac
BEPILKH U YUCIOM pEOep
bu6mmoreka [IOK
22 II
PABHIIO YMHOMCHHA https://m.edsoo.ru/863f2cd8
bu6mmoreka [IOK
2 I1
3 DABIIIO yMHOKCHIA https://m.edsoo.ru/863f2¢36
bu6mmoreka [IOK
24 I1 0
POTHBOTOIIOAEOE COORITHE https://m.edsoo.ru/863f2{8a
)5 Huarpamma Diinepa. O0beanHEHHE bubnuoreka [IOK
U TIEPECEUCHHUE COOBITUIA https://m.edsoo.ru/863f3214
2% Hecosmectnblie coobiTusi. opmyna bubnmoreka [IOK
CJI0’KEHHUSI BEPOSTHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectabie coObiThs. opmyna bubnmoreka [IOK
CJI0’KEHHUS BEPOSATHOCTEN https://m.edsoo.ru/863f3764
[IpaBuno yMHOXKEHUS
)8 BEPOATHOCTEN. Y CIIOBHAsS bubnuoreka [IOK
BeposTHOCTh. HesaBucumslie https://m.edsoo.ru/863f38ae
coOBITHUS
[IpaBuio yMHOXEHUS
29 BEPOATHOCTEN. Y CIIOBHAS bubnuoreka [IOK
BeposTHOCTh. HeszaBucumsle https://m.edsoo.ru/863f3b06
coOBITHUS
30 IIpencraBienue ciry4aiiHOro bubnuoreka [IOK
OKCIIEpUMEHTA B BHJIE IEPEBA https://m.edso0.ru/863f3cbe
31 IIpencrasienue ciry4aifHOro bu6nuoreka [LIOK
DKCIIEpUMEHTA B BUJIE IEpEBA https://m.edsoo.ru/8633{20



https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f38ae
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[ToBTOpeHmE, 00600IICHNE.
32 [IpencraBienue naHHbBIX.
OnwcarenbHasi CTATUCTHKA

bu6mmoreka [IOK
https://m.edso0.ru/863f4128

33 [ToBTOpenue, obo0mmenue. I'pador

bu6mmoreka [IOK
https://m.edso00.ru/8634312

KonTponbhas pabota no remam
34 "CnyyvaiiHble COOBITHS.
BepositHocTs. ['padsr”

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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9 KIIACC

KoJsnyecTBOo 4acos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabnbie | IlpakTudyeckue A p
n/n Bcero 5 5 u3ydeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI pecypesI
1 [IpencraBnenue naHHBIX 1 buomorexa LOK
el A https://m.edsoo.ru/863f47ea
bu6mmoreka [JOK
2 OnucarenpHas CTaTUCTHKA 1
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITUSAMU 1
4 HesaBucuMocTh COOBITHIA 1
5 KomOunaropHoe rpaBuio | bubnuoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/863f4e16
6 [lepectanoBku. @akTopua. ) | bu6mmoreka [{OK
CoueTaHus ¥ YUCIIO COYETAHUHN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpnuk Ilackans 1
pey https://m.edsoo.ru/863f5014
[TpakTudeckas pabora
g "BrluniciieHue BEpOSITHOCTEN C 1 | bubnuoreka LIOK
UCTOJIb30BAHUEM KOMOMHATOPHBIX https://m.edsoo.ru/863£5208
(bYHKIMI 3IEKTPOHHBIX Ta0muI"
['eomeTpurueckast BEpOATHOCTb.
9 Cay4aiinblii BBIOOp TOUKH U3 ! bubmuorexa [LIOK
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863£5884
OTpe3Ka, U3 IyTU OKPYKHOCTH
10 I'eomeTpuyeckas BepOATHOCTbD. 1 bubmuorexa [LIOK

CrnyuaiiHblif BBIOOp TOUKH U3

https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f5a50
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https://m.edsoo.ru/863f5208
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(buryphl Ha TIOCKOCTH, U3
OTpe3Ka, U3 NYTd OKPYKHOCTH

11

['eomeTpuyeckas BEpOATHOCTD.
CrnydaifHpI{ BEIOOP TOUKH W3
(buryphl Ha TIOCKOCTH, U3
OTpe3Ka, U3 IyTH OKPYKHOCTH

but6mmoreka [{OK
https://m.edsoo.ru/863f5bfe

I'eomeTprueckast BEpOATHOCTE.
CrnyuaiiHblii BBIOOp TOUKH U3

Bbu6mmorexa [JOK

12
(burypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5¢10
OTpe3Ka, U3 IyT'M OKPY>KHOCTH
UcneiTanue. Ycnex u Heyaaya.
13 Cepud UCOBITAaHUH 0 IIEPBOTO Eubmiorexa HOK
P P https://m.eds00.ru/8636162
ycrexa
HcneiTanue. Ycnex u Heyaayva.
14 Cepus UCIIBITAHUM 10 TIEPBOTO bubmmorexa [OK
P A P https://m.eds00.ru/863f6356
ycrexa
HcneiTanue. Ycnex u Heyaayva.
15 Cepus ucnplTaHUM 10 IEPBOTO
ycnexa
Hcnbitanusa bepryim.
. bubmuoreka [JOK
16 BeposiTHoCTH COOBITHIT B cepun
. https://m.edsoo.ru/863{64d2
ucnbITaHui bepHym
Hcnbitanusa beprymm.
. bubmuoreka [JOK
17 BepositHoCTH cOOBITHI B cepun
. https://m.edso0.ru/863f6680
ucnbITaHui bepHyum
18 [TpakTnyeckas padora bu6nuoreka LIOK

"Ucneitanus bepuymim"

https://m.edsoo.ru/863f67de



https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f5bfe

CnyyaliHasi BeTMYMHA U

bu6mmoreka [JOK

19
pacrnpeiesieHre BEpOSTHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTruueckoe OKHIaHUE U bubmuoreka [JOK
JUCIIEPCHS CIIy4allHOM BEJIMYMHBI https://m.edsoo.ru/863f6da6d
[IpuMepsl MAaTEMATHYECKOTO
21 o>1121/1 a}II)I/IH KaK TEOPETUYECKOIr 0 bubmorexa HOK
g P https://m.eds00.1u/863f6186
CPEIHEro 3HAYEHUs BEJTUYUHbI
” [TonsTHe 0 3aKOHE OONBITNX bubnuoteka [IOK
qucenn https://m.edsoo.ru/863{72c4
” N3mepenue BeposiTHOCTEH C bubnuoreka [HOK
OMOII[IO YaCTOT https://m.edsoo.ru/863f7652
24 [Tpumenenue 3akoHa OOIBIINX bu6nuoreka [IOK
YUCell https://m.edso0o.ru/863f7116
’s O06o06menue, cucTeMaTH3aIus bubmuoteka [{OK
3HaHuil. [IpencrasieHne qaHHbIX https://m.edsoo.ru/863f783¢
O0001enne, CHCTEMATH3ALIH
26 3HaHuM. OnucarenpHas
CTATUCTUKA
O06o001eHue, cucTeMaTHU3aIus
27 3HaHI/IHI; IIpencraBneHue I;HHIJIX bubmmorexa [OK
- PeA A ‘ https://m.eds00.1u/863{893a
OnucarenbHas CTAaTHCTUKA
O06o00menue, cucTeMaTHU3aIus
28 3HaHI/IHI>:II BeposTHOCTE ci1 tlllaﬁHoro bubmmorexa [OK
- O°P Y https://m.edsoo.ru/863f7ade
COOBITHUS
O0001menne, cucTeMaTH3aLIM
29 3HaHuil. BeposTHOCTD ciydaiiHOTO bu6mmoreka [JOK

COOBITHS. DIIEMEHTHI
KOMOMHATOPHUKHU

https://m.edsoo.ru/863{7c¢9c¢



https://m.edsoo.ru/863f7c9c
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https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f783c
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O0001eHne, CHCTEMATH3AH

30 3HAHUH. DIEMECHTEI 1 bubmorexa TIOK
' https://m.edsoo.ru/863f7e54
KOMOMHATOPHUKHU
O0006111eH1E, CUCTEMATU3ALIHS
31 3HAHUU. DIEMEHTHI 1 bu6mmoreka [IOK
koMOuHaTtopuku. CirydaiiHble https://m.edso0.ru/86318408
BEJIMYUHBI M PaCIPe/ICIICHUS
O06001menue, cucTeMaTH3alys
N . bubmuoteka [IOK
32 3HaHui. CiyyaiiHble BEJIMUUHBI U 1
https://m.edsoo.ru/863f861a
pacnpeieneHus
Bbu6moreka [JOK
33 n 0 1
TOropad KOHTpOJIbHAA paboTa https://m.eds00.1u/863f8b56
34 O0001menue, cucTeMaTH3aMs !
3HAHUM
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB 1 cTaTUCTHKA
Uutate wuHOpMaIuioo, MpeaCTaBIEHHYIO B  TaOiMIiax, Ha
s auarpamMmax, TNpeACTaBlIATh JaHHbIE B BHAE TaONUI, CTPOUTH
TuarpamMmmbl (CTOJIOUKOBEIE (CTOJIOUATHIC) U KPYTOBBIC) TIO MACCHBAM
3HAYEHUN
sH OnuceiBaTh U MHTEPIPETUPOBATh PEANbHBIE YUCIOBBIE JIaHHBIC,
MIpeJICTaBJICHHBIC B TA0IMIIAX, HA qUarpaMmmax, rpadukax
Ucnonb3oBath  JUIs  ONUCAaHUST  JIAHHBIX  CTATUCTHYECKHE
53 XapaKTepUCTHKU: cpefiHee apupMeTHIecKoe, MelnaHa, HanbobIIee
Y HauMEHbIlIee 3HAUEeHHUsI, pa3Max
Nmets mpencraBieHrue O ClIyyallHOM M3MEHUMBOCTU HA MPUMEpPAX
54 LeH, (U3NYEeCKUX BEIMYUH, aHTPOIIOMETPUUYECKUX HAHHBIX, UMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NpoBePsSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTarTa
5 BepositHOCTB 1 cTaTuCTHKA
W3Bnekatrs u npeoOpa3oBbiBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 BHJIC TAOJIHII, TUAarpamMM, rpauKoB, TPEACTABIATH JAHHBIC B BUIC
TabnuIl, TuarpamMm, rpaduKkoB
OnuceiBaTh JaHHBIE C TOMOLIBIO CTATHCTHMYECKUX IOKa3aTeleH:
52 CpEeIHUX 3HAYEHUM W Mep pacceuBaHUs (pa3Mmax, AUCIEpPCHs U
CTaH/IapTHOE OTKJIOHEHUE)




53 HaxoauTp 4acTOThI YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHI, B TOM
‘ qHcIIe 10 pe3ybTaTaM U3MEPEHHUI U HaO0AeHHUHA
HaxonuTe BepOSTHOCTH CiydailHBIX COOBITHMH B ONbBITaX, 3Has
54 BEPOSITHOCTH 3JIEMEHTapHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
ss Hcnonp3oBate  rpaduueckue  MOAENIM:  JEPEBO  CIIy4yailHOro
' SKCIEPUMEHTA, AMarpaMmbl Jijiepa, YucaoBas npsamas
OnepupoBaTh MOHATHSIMH: MHOXECTBO, MOJMHOKECTBO; BBIIIOJIHATh
s6 OlepallMyd  HaJd MHOXECTBaMH: OOBbEIMHEHHE, IepeceueHue,
' JIOTIOJIHEHUE; TEPEUUCHISITh JJIEMEHThl MHOXECTB, INPUMEHSTH
CBOMCTBA MHOYKECTB
Hcnonb3oBatk rpaduyeckoe mpencTaBieHUe MHOXKECTB U CBS3EH
5.7 MEX/1y HUMH ISl ONTMCaHUs MPOLIECCOB U SIBJICHUM, B TOM YHCIIE TIPU
peLIeHUH 3a7a4 U3 IpyTUX y4eOHbIX IPEIMETOB U KypCOB
9 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NPOBEPsIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTarTa
5 BeposTHOCTB U cTaTucTHKa
W3Bnekars u npeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B
5.1 pa3MYHBIX HCTOYHUKAX B BUAE TaONMI, auarpaMM, rpadukos,
IIPEJCTABIATh JaHHbIE B BUJE TaOJMLl, AUarpamMm, rpaduKoB
sH Pemrate 3amaun opraHu30BaHHBIM IIEpeOOPOM BapUAHTOB, a TAKXKE C
' HCI0JIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METO/IOB
Hcnonp3oBaTh  onucaTeiabHbIE XAPAaKTEPUCTHKM Ul  MAacCHBOB
53 YHUCJIOBBIX JIaHHBIX, B TOM WYHCJIE CPEJHHUE 3HAUEHHUS U MEphI
paccenBaHus
54 HaxoauTte 4acTOThl 3HAUEHMH M 4YacTOThI COOBITHSA, B TOM 4YHCIE
' MOJIB3YSICh Pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHHUN U HAOIIOACHUIH
55 HaxoauTp BEpoOsITHOCTH CITydaliHBIX COOBITHI B M3yYEHHBIX OIBITAX,
‘ B TOM YHCJIE B OINBITAX C PABHOBO3MOXXHBIMHU 3IJIEMEHTAPHBIMU
COOBITHSIMH, B CEpHUAX HUCIBITAHUN IO MEPBOTO yCIieXa, B CEpUsX




ucnblTaHui bepHyum

Nmets MMpEaACTaBJICHUEC O CJ'Iy‘I&fIHOfI BCJIIMYMHC U O PACIIPCACICHUU

5.6

BEPOATHOCTEM

NwmeTs npencTaBieHne 0 3aKoHe OOJBIINX YUCEI KaK O MPOsIBICHUN
5.7 3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYMBOCTU U O POJMU 3aKOHA

OOJIBIITUX YHCEN B IPUPOC B OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

5 BeposTHOCTB U cTaTUCTHKA
[IpencraBinenne JAaHHBIX B BUAE TaOnul, JguarpammM, TIpaduUKoB.
3amonHeHue TaONMI, YTEHHWE M TOCTPOCHUE auarpaMM (CTOJIOHMKOBBIX

5.1 (cronbuarbix) M KpyroBbix). UreHue rpadUKOB peabHBIX IPOLIECCOB.
W3Bneyenne mHbopManuu M3 auarpaMm U TaOJHIl, HCIOJIb30BaHUE U
WUHTEPIIpETALNS
JTAHHBIX
OnucarenpHas CTaTUCTHKA: CpeIHEe apu(pMETHIECKOEe, MEIrUaHa, pa3max,

52 HanOoIplllee W HaWMEHbIlee 3HAaueHHss HaOopa YHCIOBBIX JaHHBIX.
[Ipumepsl cirydyallHOM U3MEHYUBOCTH
Cry4aiiHpli KCIEPUMEHT (OTIBIT) M CiTy4aiiHOe cOObITHE. BeposTHOCTD U

53 gacToTa. Pollb MallOBEpPOSATHBIX M MPAKTHUYECKHU JOCTOBEPHBIX COOBITUH B
npupojie U B obmecTBe. MoHeTa 1 UrpajgbHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmua, pedbpo. Crenenp BepmmHbL. Yucmo pédep u cymmapHas

54 crenenb BepiiuH. [IpencraBnenne o cBsizHOCTH rpada. Llemu u HUKIBL

‘ [lytu B rpadax. O6xon rpada (alinepoB MyTh).
[IpencraBnenne 00
opueHTHpoBaHHOM rpade. Permenue 3amau ¢ momorpio rpados

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

5 BeposTHOCTB M cTaTUCTHKA

5.1 [IpencraBieHue qaHHBIX B BUIE TaOIUL, Tuarpamm, rpadukoB

5o MHOX€eCTBO, 3JEMEHT MHOXECTBA, MOJAMHOXecTBO. Onepauuu Haj

' MHO>KECTBaMU: 00BETMHEHNE, TIEPECEUCHUE, TOTIOTHEHUE

53 CsolicTBa onepanuin Hajg MHOXECTBaMH: MIEPEMECTUTEIILHOE,




COYCTATCIbHOC, paCpCaACIUTCIIBHOC, BKIIIOYCHUA

54

Hcnonp3oBaHne rpauueckoro MpeACTaBICHHUS] MHOXKECTB I OMUCAHHS

PCAIBbHBIX IPOUECCOB U HBHCHHP’I, IIpU pCUICHUH 3aaa4.

55

I/ISMepeHI/IC pacCCuBaHuA JAHHBIX. I[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHHUC

YHCIOBBIX HA0OPOB. JlnarpamMmma pacceMBaHus

5.6

DneMeHTapHbIe COOBITHS ClIy4aiiHOTO ombiTa. CrydailHble COOBITHS.
BepositHocTi coObITHiA. OTNBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
coObrtTusivmu.  CimydaiiHpiii  BeIOOp. CBSI3b MEXIYy MAJIOBEPOSTHBIMH U

MPaKTUYECKH IOCTOBEPHBIMU COOBITUSMH B TIPUPOJIC, OOIIECTBE M HAYKE

5.7

HepeBo. CBolicTBa JA€peBbEB: E€IMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
BHUCSIYCH BEPIIUHBI, CBSA3b MEXKAY YHCIOM BEPIIMH W YHUCIOM pEOep.

[IpaBuno ymHoxeHus1. Perenue 3a1a4 ¢ moMonipio rpados

5.8

[IpotuBonosoxkHbie coObiTHs. Jlmarpamma Oinepa. OObeauHEHHE U
nepeceueHre coObiTuil. HecoBmecTHble coObiTua. PopMmyna ClIOXKEHUS

BEpPOSITHOCTEMN

5.9

YcnosHas BeposiTHOCTD. [IpaBuinio ymuoxenusi. HezaBucumbie coObITHS

5.10

[IpencraBneHue sKcnepuMeHTa B BHJE JepeBa. Pemenue 3agay Ha
HaXO0XJIEHNUE BEPOSATHOCTEN C IIOMOILBIO JIEPEBA CIyYalHOTO SKCIIEPUMEHTA,

JuarpaMm Juepa

9 KVIACC

Kon

ITpoBepsieMblii 3JIeMEHT COACPKAHUA

5

BepOHTHOCTb H CTaTUCTHKA

5.1

[IpencraBnenne  maHHBIX B BHJE  TaOMWI, JuarpamM, TpaduKoOB,
WHTEpIIpEeTans JaHHBIX. UTeHNEe U TOCTPOSHUE Ta0JIHII, AUAarpaMm, rpaduKoB

110 p€aJIbHBIM JaHHBIM

52

[TepecTanoBku u pakTopua

53

CodeTaHus M 9MCII0 COUETAHUM

54

Tpeyronbuuk [ackans. Pemenue 3anau ¢ uCnosib30BaHUEM KOMOMHATOPUKHU

5.5

I'eomeTpuueckass BeposiTHOCTh. CiyuyaliHbI BBIOOp TOUKM U3 (QUIYpHl Ha

IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTHU OKPYKHOCTU




5.6 Hcneitanue. Yenex u Heyaada. Cepust HCIBITAHUN 10 TIEPBOTO yCIexa

57 Cepus ucnbitanuii beprymm. BeposTHOCTH COOBITHH B CepUU WCIBITAHUN
' bepnyimn

5.8 CrnydaiiHasi BeJIMUMHA U pacipeiesIeHue BEPOITHOCTEH

59 Marematuueckoe oxugaHue W aucrepcus. llpumepbl MaTeMaTHYECKOIrO
' OKHJIAaHUS KaK TEOPETHUUECKOTO CPETHEr0 3HAUCHHS BEIIMUUHBI

510 MaremaTnyeckoe OXKHJAHWE W JHUCHEPCUS CIYyYaWHOW BEIUYUHBI «YHUCIIO
' YCIIEXOB B CEpUHU UCTIbITAaHUN bepHymm»

s11 [Tonsitue o 3akoHe OonpmUX yucen. M3MepeHne BepOsITHOCTEH C MOMOIIBIO

yacToT. Posb 1 3HaueHue 3aKoHa OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
INPOT'PAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATHUSIMU: MHOXECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOXXECTBaAaMH; YMEHHUE OINEPUPOBATh MOHATHAMH: rpad,
CB3HBIA Tpad, AepeBo, IHKI, MPUMEHITh HX MPH PEHICHUH 3aj]1ad;
yMEHHE HCMOJIb30BaTh TIpaduyecKkoe MPEJCTaBICHUE MHOXKECTB IS
ONMCaHUsl peajJbHBIX NPOLECCOB M SBICHUN, MPU PEUICHUU 3aJad U3
JIPYTHX y4eOHBIX

IIPEIMETOB

YMmenue ONICpUPOBATh IMOHATHAMU: OIIPCACIICHUEC, AKCHOMa, TEOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacino3HaBaThb HCTUHHBIC u JIOKHBIC
BBICKA3bIBaHUA, MPUBOJAUTH TPUMEPBI W KOHTPHIPHUMEPHLI, CTPOUTH
BBICKAa3bIBAHHA U OTPpULIAHUSA BBICKA3bIBaHHI

YMeHue onepupoBarTh MNOHATHUAMU: HATYpPaJIbHOE YHCIO, IPOCTOE U
COCTaBHOE  YMCJO, JEJIUMOCTb HATypaJbHbIX 4YHUCEJ, IPU3HAKHU
ACIIMMOCTH, HCJI0C 4YHCJIO0, MOAYJIb 4YHCIIa, O6LIKHOB€HHa$I ,Z[p06b n
necsITU4Has JpoOb, CTaHIAPTHBIA BUJA 4YHCIA, palMOHAIBLHOE YHCIIO,
UppalMOHAIBFHOE YHCIIO0, apU(PMETHUECKUN KBaIPaTHBIA KOPEHb;, YMEHHE
BBIINIOJIHATDH HeﬁCTBHﬂ C 4YUCJIaMH, CpaBHHUBATbL U YHOPAJOYHUBATH YHUCIIA,
MPEACTABISITh YHCIA HAa KOOPIAWHATHOM TMPSAMOW, OKPYIJISATH YHCIIA;
YMEHHE [eNIaTh NPUKUIKY U

OLICHKY p€3yJIbTaTa BBIYMCIICHUI

YMeHue omnepupoBaTh IMOHATUSIMHU: CTENEHb C IEJBIM II0Ka3aTeseM,
apu(METHUYECKU KBAJpPaTHbI KOpPEHb, MHOTOWIEH, aireOpanyeckas
JIpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM cTEeNeHH OOJbIle
eIMHUIIBI; YMEHHUE BBITIOIHATH Pacy€Thl Mo GopMyinaM, IpeoOpa3oBaHUs
HEINBIX, TPOOHO-PAIIMOHATIBHBIX BBIPAKCHUN W BBIPAKEHUH C KOPHSAMH,
pa3lokeHHe MHOTOWIeHAa Ha MHOXHTENIM, B TOM 4YHCIE C
UCTIOJIb30BaHUEM

(dbopMyIT pa3HOCTH KBAJIPATOB M KBapaTa CYMMBI H Pa3HOCTH

YMenue onepupoBaTh MOHATHSAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM  TEPEMEHHOM, YHCJIOBOE€  HEpPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHME pellaTh JMHEWHbIE M KBAJpPaTHbIC YpPaBHEHUS,
JIPOOHO- pallMOHAILHBIC YPABHEHHSI C OJTHON TIEPEMEHHOM, CHCTEMBI JBYX
JIMHEWHBIX YpaBHEHW, JIMHEHHbIE HEPABEHCTBA M WX CHCTEMBI,
KBaJlpaTHble M  JPOOHO-pallMOHAJIbHBIE  HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE€ IIPX PELICHHUH 3a/1a4 U3 APYTUX MPEIMETOB U
IIPaKTUYECKMUX 3a/1a4; YMEHHE HCIIOIb30BATh KOOPAMHATHYIO NPSMYIO U
KOOPJMHATHYO




IJIOCKOCTh /17151 N300pakeHUs pellieHu ypaBHEHUI, HEpaBEHCTB U CUCTEM

YMenue onepupoBaTh MOHATUSAMU: (YHKIUS, TpaduK (QYHKUIUH, HYIH
(GyHKIUU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHMS,
yObIBaHMS, HauOOJIbIIEE W HAWMEHbINEE 3HAYCHHsI (DYHKIIMU; YMCHHE
ONEepUPOBATh MOHATHAMH: TMpsiMas TPONOPIUOHATIBHOCTh, JMHEHHAs
GbyHkus, kBaapaTUuHas GYHKIUS, oOpaTHas MPONOPLHUOHAIBHOCTD,
napabona, rumepbosa; yMEHHE  CTpOUTh  Tpaduku  QyHKIUH,
UCTIONB30BaTh TpadUKH [ ONpeAeNieHUusT CBOMCTB MPOIECCOB H
3aBUCHMOCTEH, IS pEelIeHNUs 3a/ad U3 APYTUX Y4YEOHBIX IMPEAMETOB U
peasbHOM JKU3HU;

yMEHHE BbIpakaTh (OpMyliaMU 3aBUCUMOCTH MEXAY BETMYMHAMU

YMenune ONCprupoOBaTh IIOHATUAMU: IOoCJIICA0BATCIIbHOCTD,
apupMeTHYeCcKasi U TEOMETPHUYECKas MPOTPECCHH; YMEHUE HCIOIh30BATh
CBOWCTBA MOCJEIOBATEIBHOCTEH, (DOPMYIIBI CYMMBI U OOIIETO YIeHA TPU
pelIeHnH 3a/1a4, B TOM YWCIE 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U
pEATbHOM JKU3HU

VYmenune peuiaTth 3aJla4u pa3HbIX TUIIOB (B TOM YHCJIC HA IIPOLCHTLI, JOJIH
n 4aCTu, ABHIKXCHHC, pa60Ty, OCHY TOBApOB UM CTOUMOCTH IIOKYIIOK H
yCiyr, HAJIOTH, 3aJa4u U3 obnactu yYpaBJC€HUA JTUIYHBIMU U CEMEHUHBIMU
(I)I/IHaH(EaMI/I); YMCHHEC COCTABJIATH BBIPAKCHHSA, YPABHCHUS, HCPABCHCTBA
" CUCTEMBI 110 YCIIOBUIO 3aJavu, HUCCICAOBATH IIOJYUCHHOC PCHICHUC
n

OLICHUBATHb HpaB,Z[OHO,Z[06HOCTB IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAME: QUTypa, TOUKa, OTPE30K, MpsiMasi, Iy,
JOMaHasi, YroJl, MHOTOYTOJIFHHK, TPEYTOJbHHK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUH  TPEYroJbHUKH,  IPSIMOYTOJIBHBI  TPEyrOJbHUK,
MeIuaHa, OHMCCEKTpHca M BBICOTAa TPEYTOJBHHKA, YETHIPEXYTONBHUK,
napanjienorpaMM,  pomMO, NPSMOYTOJbHHMK,  KBaJpaT, Tpameuus;
OKpY)KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3agadd, B TOM 4YHCIE W3 IOBCEAHEBHOM
KHU3HH, Ha HAXOXKJICHHE TEOMETPUYECKHX BEJIWYMH C TPUMEHEHUEM
N3yYCHHBIX

CBOWCTB uryp u (hakToB

10

YMeHue omnepupoBaTh IMOHATHUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; NAapaJUIEIbHOCTh U NMEPIEHAUKYISIPHOCTD IIPSIMBIX, YIOJI
MEXIy MpSIMbIMH, TEPHNEHIUKYISAp, HAKIOHHAs, NPOEKIHs, Moao0ue
¢uryp, nmogoOHbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH U
OpsIMOM; YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPUI0O U THojolue
¢uryp, mapauleNbHOCTh M NEPHEHAUKYIAPHOCTh  NPSAMBIX B
OKpY’KaroLeM

MHUpE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIUHA, PACCTOSHUE, Yroi (BeIMYUuHA
yria, CHHYC M KOCHHYC YyIjla TpEyrojbHHKa), IUIOMIA[b; YMEHUE
OLIEHUBAaTh pa3Mepbl MPEIMETOB M OOBEKTOB B OKPYXKAIOLIEM MUDE;
YMEHHUE NPUMEHSTh (POPMYJIIBI IEPUMETPa U TUIOMIAJAN MHOTOYTOJIEHUKOB,
JUIMHBL OKPY>)KHOCTH U IUIOINAAM Kpyra, o0beMa NpSIMOYTOJIBHOTO




napajuiefienurnesa;  yMEHHE  MPUMEHSATh  MPU3HAKK  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME VIJIOB TPEYroJbHUKA, TEOpeMY

[Mudaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS JIJIsl BEIYUCIICHUS JTHH,
pacCTOsIHUM, TUI0IIAAEH

12

Ymenue wu3zo0pakaTh IUIOCkMEe (urypsl W MX ~ KOMOMHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OITMCAHUIO

13

YMeHHe onepupoBarh MOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha
YHUCJIO, CKAJSIPHOE IIPOU3BEIEHUE BEKTOPOB; YMEHHME MCIIOJIb30BaTh
BEKTOPBI M KOOPAUHATHI JUUIS IIPEACTABJICHNS JAHHBIX U PELICHU 3a/1a4, B
TOM YHCJI€ U3 APYTUX Y4eOHBIX MPEIMETOB U pealIbHON )KU3HU

14

YMeHue onepupoBaTh IMOHATHUSAMHU: CTOJNOMKOBBIE U KpPYrOBBIE
JarpaMMbl, TaOJIMIEL, CpeaHee apudmMeTniecKoe, Mearana, HanoobIIee
Y HaMMEHBIIIee 3HAYCHUs, pa3MaxX YMCIOBOro Habopa; yMEeHUe U3BIICKATh,
HMHTEPIPETHPOBATh U MPEeoOpa30BbIBATh WH(POPMAIIHIO, TIPEACTABICHHYIO
B TabiMIlax W HA JMarpaMmax, OTPaXKalollyl CBOWCTBA U
XapaKTepUCTHKH  pPEaJbHBIX  MPOLECCOB M  SBJICHUH;  yMEHHUE
pacro3HaBaTh W3MEHYHBHIC

BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IOHATHUSAMU: CIyYalHBIM ONBIT (CiIydalHBIN
OKCIIEPUMEHT), DJIEMEHTapHOE COObITHE  (PJIEMEHTapHBIA  KCXON)
CJIy4aifHOTO OTIBITA, CIy4aiiHOE COObITHE, BEPOSTHOCTH COOBITHS;, YMEHHE
HaXOJWUTh  BEPOSTHOCTH  CIY4YalHBIX COOBITHH B  ONBITax C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU  COOBITHAMH; YMEHHE pelIaTh
3aJladyl METOJOM OpraHM30BAHHOIO Iniepebopa M C HCIOJIb30BAHUEM
IpaBWjia YMHOXEHMS; YMEHHE OLIEHUBAaTh BEPOSITHOCTH peabHbIX
COOBITUH U SBJICHUHM, TOHMMATh POJb MPAKTHUYECKU JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUN B OKpPY’KAlOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C TMOHSATUEM HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YUCEI U €ro

POJIBIO0 B MAaCCOBBIX SIBJICHUSIX

16

YMmeHue BbIOMpATh MOAXOMSAIIMI HM3Y4YEHHBIH METOA Ui pELICHUs
3aa4¥, INPUBOJUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIE U >KU3HH, PACIIO3HABATH INPOSIBICHUE 3aKOHOB MAaTEMaTHKHU B
UCKYyCCTBE,  OIMCBIBATh  OTACJBHBIE  BBIJAIOLIMECS  PE3YJbTaThl,
IIOJlyYEHHBIE B XOJ€ Pa3BUTHsS MaTE€MaTHUKU Kak HAayKH, IPHUBOIUTH
IIPUMEPBI MATEMATUYECKHUX

OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU HUCTOPUU




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'9
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Hucna 1 BEIYUCIICHUS
1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIUMOCTH LETBIX YUCEN
12 OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, ITPOLIEHTHI, 0ECKOHEUHbIE TEPUOINIECKHE
IpooH
1.3 Paronanbheie uncia. ApupmMeTnyecKie onepanuy ¢ palMoHaIbHBIMU YUCIaMU
1.4 JeiictBuTenbHble  uncia. Apudmernyeckue omnepandd ¢ JIeHCTBUTEIHHBIMU
' YHUCITaMU
L5 [Tpubnx€HHble BBIYUCICHUS, IpaBUIIA OprrVneHI/m, OPUKUAKA |
OLIEHKa pe3yJIbTaTa BHIYMCIECHUN
2 Anrebpanyeckue BbIpaKeHHs
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € palMOHAIBHBIM ITOKA3aTENEM.
' CBoliicTBa CTETICHH
23 MHorousneHsl

24 Anrebpanueckas 1poOb

Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHU. JleHcTBUs ¢ apupMEeTHUECKUMHU

23 KOPHSIMH HATypaJbHOU CTCTICHH
3 VYpaBHEHUSI U HEPABEHCTBA
11 Lenbie u apoOHO-pannoHanbHble ypaBHeHHA. CHUCTEMbl M COBOKYIHOCTH
' ypaBHEHUI
32 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA.  CHCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB
33 Pemrenue TekcTOBBIX 337124
4 Uucnoble NOCAEA0BATENIBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHMS IIOCIEI0BATEILHOCTEH
4.2 Apudmernueckas v reomeTpuyeckas nporpeccuu. opmMyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
dyHK1MA, criocoObl 3aaanus GyHKUU. ['paduk Gynkiun. O6macTe onpeaeacHus
51 U MHOXecTBO 3HaueHud  ¢ynkimuu. Hymu  dynkuuu.  IIpomexyTku
o 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (yHKIMU. MakcUMyMBbl U
MUHUMYMBI (DYHKITUH.
HauGonbiiee u HanMeHblliee 3HaUeHHe QYHKITUU Ha TPOMEKYTKE
6 Koopannatsl Ha IpsIMON M IIJIOCKOCTH

6.1 Koopaunarnas npsimas




JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH

I'eomerpust

7.1 ['eomeTpuueckue GUTypsl U KX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOTroyronsHUKI
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIUYUH
7.6 BexTops! Ha TI0CKOCTH

8 BeposiTHOCTB U cTaTucTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

1. Bunenkun H.51., XKoxoB B.U.,YecHokoB A.C. u npyrue Martemartuka: 5-it
KJyacc: 6a30BbIH

ypoBeHb:yueOHuK: B 2 yactsax M. [Ipoceemenue 2023

2. MakapsiueB 10.H., Munatok H.I'., HemkoB K.W. u apyrue; oz pex.
TensikoBckoro C.A. Anredpa

7 xn.-M.: IIpocenienue, 2023

3. Makapsrues FO.H., Munarok H.I'., Hemkos K.W. n npyrue; nox pen.
Tensxobckoro C.A. Anredpa

8 k11.-M.: IIpocBenienue, 2024
4. JI1.C.Atanacsu,B.®.byry3os, C.b. Kagomues, J.I'. [To3usk, U.N.FOquna
I'eomerpus 7-9 knaccol M. IIpocsemenue 2020

5. .P. Bricoukuii, U.B. fmenko MaremaTtrka. BeposSsTHOCTB U cTatucTuka: 7-
9 kiacchl: 6a30BBIi

ypoBeHb: yueOHuK B 2 yactax M. [IpocBemenue, 2023.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. MaTtematuka : 5—6-¢ Kiacchl : 6a30BbIi YPOBEHb : METOAMYECKOE MOCOOUE K
IIpEAMETHON

JJMHHUUN

yueOoHukoB no Mmarematuke H. 5. Bunenkuna, B. 1. XKoxosa, A. C. UecHokoBa
uap. — 2-¢

u3., crep. — Mockaa : [Ipocsemenue, 2023.

2. Marematuka. Anrebpa : 7—9-¢ kiacchl : 0a30BbI YPOBEHb : METOIHMYECCKOE
nocobue K



npeIMeTHON JTHHUHM yueOHnKOB 1o anredpe FO. H. MaxkapwiueBa, H. I'.
Munmok, K. H.

Hemikora u ap./ —2 e u3n., crep. — Mocksa : [Ipocsenienue, 2023.

3. Marematuka. ['eomerpus : 7—9-e kiacchl : 6a30BbI YPOBEHb :
METOINYECKOE MTOCO0HE K

npeAMEeTHON TuHUK yueOHuKoB no reomerpuu JI. C. AtanacsHa, B. ©.
byrysoga, C. b.,

Kanomuiesa u ap./ — 2-e u3z., crep. — Mockaa : [Ipocsenienue, 2023.

4. MaremaTtuka. BeposiTHOCTh U CTaTUCTHKA : 7—9-€ Kiacchl : 0a30BbIN
YPOBEHB :

METOUYECKOE IMOCOOHME K MPEIMETHOM JIMHUK YUYSOHHUKOB IO BEPOSITHOCTH U
cratuctuke U.

P. Bricoukoro, U. B. Amenko noxa pen. U. B. Smenko. — 2-e usa., crep. —
Mockaa :

IIpoceemienue, 2023.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MUHTEPHET

1. https://resh.edu.ru/about

2. https://fipi.ru/

3. http://www.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru


http://www.school.edu.ru/




	Натуральные числа и нуль
	Дроби
	Решение текстовых задач
	Наглядная геометрия
	Натуральные числа
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоконтроль, эмоциональный интеллект:
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления
	Числовые и буквенные выражения
	Решение текстовых задач
	Наглядная геометрия
	учебного курса «Алгебра»
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Числа и вычисления
	Уравнения и неравенства
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии
	учебного курса «Геометрия»
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	учебного курса «Вероятность и статистика»
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

