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HOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIME LIETSIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kilaccax sSIBISIOTCS:

« TpoAobKeHHe (OPMUPOBAHHMS OCHOBHBIX MAaTEMaTHYECKHX TOHATHN
(uncino, BeoWUYWMHA, TeoMeTpuueckas ¢Qurypa), oOecreuynBaromux
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHYECKOro 00pa3oBaHUs
o0yyarommxcs;

« pa3BUTHE  MHTEIUIEKTYaJdbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcsi, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJICIOBATEIBCKIX
YMEHHI, HHTepeca K U3YYCHUIO MaTeMaTUKU;

 TIOJIBEJICHUE OOYYAIOIIUXCS HAa JOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMAaTHUKH U OKPY’KAIOIIETO MUPA;

- ¢opmupoBanne  (PyHKIMOHAIBHOM  MaTeMaTUYeCKOM  TIPaMOTHOCTH:
YMEHHUSI paclio3HaBaTh MAaTEMATUYECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX
CUTyalusiX, IPUMEHSATh  OCBOEHHBIE  YMEHHUS I pEeIleHus
PAKTUKOOPUEHTUPOBAHHBIX  3a/lad, MHTEPIPETUPOBATH IOTYYCHHBIC
pe3yNbTaThl U OLICHWBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYAIINH.

OcCHOBHBIE JIMHHM COJEpXkKaHWsS Kypca MaTeMaTWkhn B 5-6 kiaccax —
apudmeTryecKkas u reoMeTprudecKkasi, KOTopble pa3BUBAIOTCS NapaUIEIbHO, KaXKaast
B COOTBETCTBUU C COOCTBEHHOH JIOTUKOMN, OJTHAKO, HE HE3aBUCUMO OJIHA OT APYToi,
a B TECHOM KOHTAKTE U B3aUMOJICHCTBUU. Takxe B Kypce MaTeMaTUKU TPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMHU alireOpbl U OMUCATETbHON CTATUCTUKH.

Nzydenne apudmerndeckoro mMaTepuana HAUYMHACTCA CO CHCTEMAaTHU3AlNU |
pa3BUTHS 3HAHWU O HATYpPaJbHBIX YMCIAX, MOJYyYEHHBIX Ha YPOBHE HAYaJbHOTO
oOuiero oopaszoBanus. [Ipu 3TOM coBepIIEHCTBOBAaHUE BBIYMCIUTEIBHON TEXHUKU
1 (QOpMHUpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUNA COYETAETCA C pa3BUTHEM
BBIUMCIUTEIHFHOW KYJIbTYpPhl, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIINM MpHEMam
MPUKUAKA U OIICHKH pPe3yJbTaTOB BBHIYMCICHUH. M3yueHne HaTypanbHBIX 4YHCENd
npojobKaeTcs B 6 Kjacce 3HAKOMCTBOM C HAYaJlbHBIMH TOHSATHSIMH TEOPHH
JEJIMMOCTH.

Hauano wu3ydeHus OOBIKHOBEHHBIX M AECSATHUYHBIX IpoOeil OTHeceHO K 5
KJIacCy. DTO TMEPBbIil 3Tall B OCBOCHUHU APOOEH, KOTa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJCSIMH, TIOHATUAMHU TeMbl. [Ipu 3ToM paccMoTpeHrne 0OBIKHOBEHHBIX
Ipo0eil B TMOJTHOM 00BEME MPEAIIECTBYET M3YUYCHUIO JECATUYHBIX JIPOOEH, uTo
1eJ1eCO00pa3HO C TOYKH 3pPEHUS JIOTUKU H3JI0XKEHHUS YHUCIOBOM JIMHHUHU, KOTJa
npaBwiia JEHCTBUM C JACCATHUYHBIMH JIPOOSIMH MOXXHO O0OOCHOBAaTh YyXKe
M3BECTHBIMHU AJITOPUTMaMU BBITIOJHEHUS JACHCTBUIM ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HaKOMCTBO C JIECATUYHBIMHU APOOSIMH PACHIUPUT BO3MOXKHOCTH VISl TOHUMAHUS
00y4aroIMMUCS TPUKIAJHOTO MPUMEHEHHUSI HOBOM 3alUCH NPU U3YUYECHHUH JIPYTUX
OpEeIMETOB U MpU MPAKTUYECKOM HCMojb30BaHuu. K 6 kiaccy oTHECEH BTOpOM



Tall B M3y4YEHUM JpoOeH, IIe MPOMCXOIUT COBEPLICHCTBOBAHUE HAaBBIKOB
CpPaBHEHHsS U IpeoOpa3oBaHUs JpoOEi, OCBOECHHE HOBBIX BBIYUCINUTEIbHBIX
QIrOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUUCICHUN, B TOM YHCIE 3HAYCHHI
BBIPKEHUH, COAepKAIIUX U OOBIKHOBEHHBIE, U JIECITHUHBIE IPOOH, YCTAaHOBICHUE
CBA3EH MEXAY HUMH, PACCMOTPEHHE MPUEMOB PELICHUS 3a1a4 Ha Apoou. B Havaie
6 KJ1acca MMPOUCXOANUT 3HAKOMCTBO C IIOHATHEM MPOLEHTA.

OCOOEHHOCTBIO H3Y4YEHHUS] MOJOKUTEIBHBIX W OTPULATENIBHBIX YHCEI
ABJISIETCSI TO, YTO OHM TaK)X€ MOTYT pacCMAaTpUBATHCS B HECKOJBKO 3TaroB. B 6
KJlacce B Havajie u3ydeHHs] TeMbl «llonouTenbHble W OTpPULATEIbHBIE YHCIIA»
BbIAEIsieTcsl noareMa «llenple uwmcna», B paMKax KOTOPOHM 3HAKOMCTBO C
OTPULIATEIILHBIMM ~ YUCIAMM W JECWCTBUSIMH  C  IIOJIOXKUTEIIBHBIMH U
OTPULIATEIBPHBIMU YHUCIIAMH IPOUCXOJIUT HA OCHOBE COJEPKATEIBHOTO IMOAXOAA.
DTO MO3BOJISET HA AOCTYIIHOM YPOBHE MMO3HAKOMUThH O0YYaIOUIUXCS MPAKTUUYECKH
CO BCEMH OCHOBHBIMU MOHSTHSMHU TEMBI, B TOM YHUCJIE U C IPABUJIAMH 3HAKOB MpU
BBIIIOJIHEHUH apuUPMETHUECKUX AeHCTBUU. M3yueHue panuoHaNbHBIX YHUCENT Ha
ATOM HeE 3aKOHYMTCS, a Oy/eT NPOJOJKEHO B Kypce airedpsl 7 Kiacca.

[Ipy oO0yueHUM pELICHUIO0 TEKCTOBBIX 33Jad B 5—6 KilaccaxX HCIOJIb3YIOTCS
apudmernyeckue npuémsl pemeHus. [lpu oTpaboTke BHIYMCINUTENbHBIX HABBIKOB B
5—6 Kiaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a7a4d CIEAYIOIIUX BUIOB: 337a4M Ha
JBIKEHUE, HA YacTH, Ha MOKYIKH, Ha pabdoOTy W NPOU3BOJUTEIBLHOCTb, Ha
MPOLICHTHI, HA OTHOIIECHUS U nponopiuu. O0yJaromuecs: 3HAKOMSTCS ¢ IPUEMAMHU
pelieHuss 3aaad  nepedopoM BO3MOXKHBIX BapMaHTOB, Yy4aTcsi paboTaTh C
uH(popMaIuel, mpeacTaBIeHHON B (hopMe TaOJIHI] WK JUATPAMM.

B  nporpamme ywyeOHOoro kypca «Marematuka» — MOpeIyCMOTPEHO
(opMHpOBaHKE MPONENECBTUUECKUX allreOpanyecKkux MpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOrO YHCia B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa
BBOJUTCSl TOCTENEHHO. BDyKBEHHas CHUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXIE
BCEro JUJIs 3alKcH OOIIMX YTBEP)KICHUHN U MpesioKeHUH, popMys, B 4aCTHOCTU
JUTSl BBIYMCIIEHUS] TEOMETPUUECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B mnporpamme yudeOHOro kypca «MarTemaTuka» MpeacTaBieHa HarjiasgHas
reoMeTpus, HaIpaBJIeHHas HA  pa3BUTHE o0Opa3Horo MBIILICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpakeHUs, N300pa3UTENIbHBIX YMEHUN. DTO Ba)KHBIHN 3TaM
B M3YyYEHUHU T'€OMETPHM, KOTOPBIM OCYLIECTBISETCS Ha HArJIsAHO-IPAKTHYECKOM
YpOBHE, OMUPAETCS Ha HAIISIHO-O00pa3HOe MbIIUIeHHEe oOyuarouuxcs. bonbias
pOJIb  OTBOJUTCS  MPAKTHUYECKOW  JIESTENbHOCTH, ONBITY, OKCIIEPUMEHTY,
MozaenupoBaHuto. OOydaronecss 3HaKOMSTCSI ¢ T€OMETPUYECKUMHU (UTrypamu Ha
IJIOCKOCTH U B TNPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOHQUTYpalUsIMH, ydaTcs
n300paxaTh MX Ha HEJIMHOBAHHOM M KJeTyaTol Oymare, paccMaTpUBaIOT HX
IIPOCTENIINE CBOMCTBA. B mpomecce M3ydeHHs] HAriasgHOM TIE€OMETPUU 3HAHWI,



[OJlydYeHHbIE OOYYaIOIIMMUCA Ha YpPOBHE HauyajibHOro o0Olero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

CormacHo ydyeOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcs WHTErPUPOBAHHBIN
npeamer «MareMaTtukay, KOTOPBIA BKIIOYAET apHU(PMETUUYECKUH MaTepuan H
HarJsiAHYI0 TE€OMETPUI0, a TaKKe IPOINEIEBTUUECKUE CBEICHUS W3 aireopsl,
AJIEMEHTHI JIOTUKU U Hayaja ONUCATeIbHOM CTaTUCTHUKHU.

Ha wusyuyenue yueOHOro kypca «Marematuka» orBogutcs 340 gacoB: B 5
kimacce — 170 gacoB (5 yacoB B Hexaento), B 6 kimacce — 170 4dacoB (5 yacoB B
HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
5 KUIIACC

HarypaJjibHble 4ncIa ¥ HYJIb

Harypansnoe uyucno. Psng HatypansHbiX uucen. Yucno 0. M3oOpaxkenue
HaTypaJbHBIX YKCEN TOYKAMH Ha KOOPJIUHATHOU (YHUCIIOBOM) MIPSIMOM.

[To3unuonHas cucremMa cyucieHud. PumMckas Hymepanus Kak HOpUMED
HETO3UIMOHHOM CUCTEMBI CUUCIEHUA. [lecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPAJIbHBIX YHCEN C HYJEM.
Cnioco0bl cpaBHeHUs1. OKpyTIIEHNE HATyPATbHbBIX YUCEN.

CrnoxeHre HaTypalbHBIX YUCEN, CBOMCTBO HYJIS MPU CI0KEHUU. Bbruutanue
Kak JeicTBUE, OOpaTHOE CIIOKEHHUIO. Y MHOKEHHE HATYpaJIbHBIX YHCEI, CBOHCTBA
HyJi W €IUHUIBI TpU YMHOXKEHUHU. JlemeHue Kak JedcTBHe, OOpaTHOE
YMHOkEHNI0. KOMITIOHEHTBI JeHCTBUI, CBA3b MeXIy HUMU. [IpoBepka pe3ynbTaTa
apupmeTndeckoro paeictBus. IlepeMecTUTEIbHOE U COUYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHS, paclpe/leIuTeIbHOe CBOWCTBO (3aKOH)
YMHOEHHS.

Hcnonb3oBanue OyKB /1Jisi 0003HAYEHHS] HEU3BECTHOTO KOMITIOHEHTA U 3aMKCH
CBOMCTB apu(METUYECKUX JCHCTBUH.

JlenuTenun W KpaTHbIC 4YHUCIa, pasliokeHue Ha MHoxuTenu. [IpocTeie u
coctaBHble unchna. [Ipusznaku nenmoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTKoOM.

Crenenb ¢ HaTypaJgbHbIM I[IOKa3aTelieM. 3aluch 4YHUCiIa B BHUJIE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpaxkeHHWE. BpluncClieHMe 3HAYEHUNA YKCIIOBBIX BBIPAXKCHUH,
MOPAIOK  BBIMOJIHEHUA ~ ACUCTBUU.  Vcronb3oBaHWMEe mNpu  BBIYMCICHUSX
MEPEMECTUTEIFHOTO W COYETaTeJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U
YMHOEHUSI, pacTIpeIeTUTEILHOTO CBOMCTBA YMHOXKEHUSI.

Jpodu

IIpencraBienne o JApoOUM Kak crmoco0e 3amucd  4YacTH  BEJIMYUHBI.
OO6bikHOBEHHBIE IpoOu. [IpaBuibHBIC U HeTpaBWIbHBIE Apoou. CMmeranHas Apoob,
MIPEICTABJICHUE CMEIIaHHOW APOOW B BHUJAC HEMPABUIHLHOW JAPOOW W BBIJCICHHE
[eJI0M YacTH YKClia U3 HenmpaBWIbHOU JpoOu. M3o0pakenue npolOel ToukaMu Ha
quciaoBoil mpsMoi. OcHOBHOe cBOMCTBO ApoOu. CokpanieHue ApoOer.
[IpuBenenue aApodbu Kk HOBoMY 3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxeHrie ¥ BbIYMTAHHUE NPOOCH. YMHOXKEHUE U JIeJICHUE ApoOeii, B3aMHO
obpartnble apodu. HaxoxaeHne 4acTy 1e0To 1 1IEJI0TO 10 €ro YacTH.



Jlecatuunas 3amnuch apoOeit. IlpencraBieHue necsATUYHOM NIpoOM B BHUIE
0OBbIKHOBEHHOU. M300pakeHHe MAECATUYHBIX JApOoOeH TOYKaMHM Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATUUHBIX APOOEH.

Apudmernueckne ACHCTBUS C JECATUYHBIMH ApoOsimu. OKpyTJICHHE
JECATUYHBIX APOOEH.

Penienne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amay  apupMeTHdecKuM crmocoOoMm. Pernenue
Jornyeckux 3ajgad. PemieHue 3amad mepebOpoM BcCeX BO3MOXKHBIX BApUAHTOB.
Hcrnonbs3oBaHue MPHU pELIEHUU 3314 TAOJIUI U CXEM.

Pemienne 3amau, coaepkamux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYHMHBI:
CKOpPOCTb, BpEMs, PacCTOSIHHUE, II€Ha, KOJUYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEpPEHMs: Macchl, 00bEMa, IIE€HBI, PACCTOSHHUSA, BPEMEHH, CKOpocTu. CBs3b
MEK]ly €AUHULIAMHU U3MEPEHUS KAXKJIOW BEIIMNYHHBI.

Pelenne oCHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUIE€ TAOJIUL, CTOJIOYATHIX JUArpamM.

Harasinnas reomerpust

Harnsaaele npencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YOI, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. Yrou. [Ipsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3Ka, METPUYECKUE €IVHUILBI JUIMHBL. J[IIMHaA JTOMaHOU, EpUMETp
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOCHHUE YIJI0B C TOMOIIBIO TPAHCIIOPTUPA.

Harnsanele npencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM 4mcie Ha kietdatod Oymare. Iloctpoenue
KOH(MUTypalvii U3 4acTe MPsIMOM, OKPY>KHOCTH HAa HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnosib30BaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[Imomane mNPSAMOYTrOJBHMKA UM MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (uryp, n3o0pakEHHbIX Ha KJeT4yaTol Oymare.
EnuHnne n3mepenus miomanu.

Harnsigaeie npeactaBiaeHus: 0 MPOCTPAHCTBEHHBIX (GUTYpAX: MPSIMOYTOIbHBIN
rapasJielIeIuIe]n, KYyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CoznaHue Mojeneu
MHOTOTI'PaHHUKOB (U3 OyMaru, MpOBOJIOKH, IMJIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

OO0BEM NPSAMOYTOJILHOTO Mapaienenuneaa, Kyoa. EnuHuinel usmepeHus
o0BEMma.

6 KIIACC

HarypanbHblie yncia
ApudmeTnueckue AEUCTBUS C MHOTO3HAYHBIMU HATypajibHBIMU UHCIAMH.
YucnoBble  BBIpaXEHHs, TMOPAJOK  JCUCTBUN, MCHOJIb30BAaHHE  CKOOOK.



Hcnonp30BaHWe TpU  BBIUKCICHHUSX IEPEMECTUTENBHOTO M COYETATENBHOTO
CBOWCTB CJIOKEHUSI U YMHOXEHUS, PACHpPEAECIUTEIBHOTO CBOMCTBA YMHOKEHHS.
OxpyrieHue HaTypajJbHbIX YUCEIL.

JlenuTenu U KpaTHbIC YKclia, HAUOOIBIINN OOIIMIM IeIUTENIb U HAaUMEHbIIIEe
oO1ee kpaTHoe. [lenuMocTh CyMMBI M POU3BeAeHUS. J(eleHne ¢ 0CTaTKOM.

JApodu

OOGbIKHOBEHHas1 ApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IPOOCH.
CpaBHeHue U ynopsjourBanue apoOei. Pemenne 3anay Ha HaX0XKICHUE YaCTH OT
[EeJI0Oro M IeJIoro Mo ero yactu. JIpoOHoe uucio Kak pe3ysbTar AeJICHHUS.
[IpencraBnenne AECATUIHON IpoOU B BUJIE OOBIKHOBEHHOU NPOOH M BO3ZMOXKHOCTH
npecTaBiIeHus] OOBIKHOBEHHOW ApoOu B BUAE AecATHUHON. JlecaTuunbie aApoOu u
MeTpHuueckasi cucteMa Mep. ApudmeTniyeckue ACHCTBUS U YUCIOBBIE BBHIPAKECHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. JlenmeHue B JaHHOM OTHOIICHWH. Macmirad, TpOmopIHs.
[IprMmenenre Mponopuyii Ipy PEIICHUH 3a1a4.

[TonsiTre mporeHTa. Bhiuncienrne NporeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHHe MpOIEHTOB JECATUYHBIMH ApoOsiMu. PerieHue 3amayd Ha
IIPOLCHTHI. BhIpaxkeHne OTHOILIEHYSI BEJIMYMH B ITPOLICHTAX.

IHoJsiokuTEIBHBIC M OTPULATEIbHBbIE YHCJIA

[TomoxurenbHple U oTpuuarenbHble uncna. Llensie yncia. Moayns 4ucia,
reoMeTpuYecKass WHTEpHIpeTanuds Moayis uyucia. HM3o0pakeHue uucen Ha
KOOpAMHATHOM  mpsMon.  YucnoBble  mpomexyTkd. CpaBHEHME  YHUCEI.
Apudmernyeckue AEHUCTBUS C TIOJIOKUTEIbHBIMA U OTPUIIATEIILHBIMU YHUCIIAMH.

[IpsimoyrospHas cucremMa KOOpJAMHAT Ha IJIOCKOCTH. KoopanHaTel TOUKM HA
II0CKOCTH, abcumcca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

BykBeHHbIEe BHIpAKEHUSA

[Ipumenenne OykB Juisl 3allUCHd  MaTeMAaTHYECKUX  BBIPAXKCHUN U
npeioxkennit. CBoiicTBa apudMeTHYecKux AeicTBUl. bykBeHHbIC BBIpaOXKEHUS U
YHUCJIOBBIE TOJCTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0XJACHUE HEU3BECTHOTO
KoMrioHeHTa. Dopmynbl, (GOpMyNbI TepUMETpa W IUIOMIAAN TPSIMOYTOJBHUKA,
KBajpara, 00bEéMa napajiesenuneaa u Kyoa.

Pemienune TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amad  apudMeTHUecKuM  crmocobom. Perenue
JIOTUYECKUX 3a71a4. Pemnenne 3a1a4d nmepebopoM BCceX BO3MOKHBIX BApUAHTOB.

Pemienne 3amay, copepKallMxX 3aBUCHMOCTH, CBSI3BIBAKOIIUX BEJIUYHMHBI:
CKOpOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTS,
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEM paboThl. EauHUIBI HU3MEpEeHHs: MaccChl,
CTOUMOCTH, PACCTOSIHMS, BpPEMEHH, CKOpOCTH. CBA3b MEXAY €IUHUIAMU
W3MEPEHUS KAXKJIO0N BEIIMYUHBI.



Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPILUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIlIeHHe OCHOBHBIX 3aJ1ay Ha IpOoOU U MPOLICHTHI.

Onenka W TpUKUIKA, OKpyriaeHue pesynbrata. CocTaBieHHE OyKBEHHBIX
BBIPAKEHUM I10 YCIOBHIO 3aa4H.

[IpeacTaBienre NaHHBIX C TOMOLIbIO Tabmui U guarpamm. CronOuatsie
IarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPYTrOBBIX AUArPAMM.

Harasinnas reomerpust

Harnsanele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTpE30K, JIyY, yroJ, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHOEe pacnojokeHHe JBYX NpPsMbIX Ha IUIOCKOCTH, MapajliebHbIE
OpsiMble, TEPIEHAUKYISIPHBIE MpsAMbIE. 3MepeHne pacCTOsHUI: MEXAy IByMs
TOYKaMH, OT TOUYKHU J0 NPsIMOM, IJIMHA MaplIpyTa Ha KBaJpPaTHOU CETKE.

N3mepeHne U MoCTpOEHKE YrioB ¢ MOMONIbIO TpaHcopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJBHBINA, TYIOYTOJbHBIN,
paBHOOEPEHHBIH, PaBHOCTOPOHHUU. YUeTBIPEXYTOIbHUK, IPUMEPHI
YETBIPEXYTOJBHUKOB. [IpAMOYTOIBHUK, KBaAPAT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yIIJ0B, AuaroHaneil. M3o0paxxeHne reoMeTpuyeckux Gpuryp Ha HeIMHOBaHHON
OyMare ¢ UCIOJIb30BaHUEM ITUPKYJIIS, TMHEHKH, YyTOIbHUKA, TPAHCTIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyrosbHuka. IloHdarne momanu QUrypsl, E€IUHULBI
n3Mmepenus tomaau. [IpubmmkénHnoe usmepeHue miomaan Guryp, B TOM YUCIe
Ha kBajapaTHOU ceTke. [IpubnmxEHHOE U3MEpEeHne ATUHBI OKPY>KHOCTH, IJIOLIAAN
KpyrTa.

CummeTpus: eHTpasbHas, 0CeBas U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansie MIPEICTABICHHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajsenenunen, Kyo, mpu3Ma, NHpaMua, KOHYC, MHJIMHIp, map u cdepa.
N3o06paxenune nmpocTpaHnCcTBEHHBIX Quryp. [Ipumeps! pa3BEéPpTOK MHOTOTPaHHHUKOB,
HWIMHApa U KoHyca. Co3nanue Mojeseil mpocTpaHCTBEHHBIX ¢uryp (u3 Oymarm,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

[Tonsatue oObéMa, eauHUIBI u3MepeHuss o0béMa. OOBEM MNPAMOYTOILHOTO
napajuienenumnena, Kyoa.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOTI'PAMMBbI
YUYEBHOI'O KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI



JInyHOCTHBIE Ppe3yabTaTbl OCBOEHHUS IIPOrpaMMbl Y4YeOHOro Kypca
«MaremaTuka» XapakTepu3yTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPONUIOMY M  HACTOSALIEMY POCCHUCKON

MaTEeMaTHKH, [EHHOCTHBIM  OTHOIIEHHWEM K JOCTHKEHHSAM  POCCHUICKUX
MaTEMaTUKOB M POCCUMCKONW MaTeMAaTHYECKOM HIKOJIbI, K HMCIOJIb30BAaHUIO ITUX
JOCTHKEHUM B JAPYTUX HayKaX M MPUKIAAHBIX cdepax; 2) rpaxkIaHCKoe H
AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpakIaHWHA U pean3aliy ero
mpaB, IMPEACTAaBICHHEM O MaTeMaTHUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakJaHCKOTO 00IIecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STUUYECKHUX MPOOJIEM, CBA3aHHbBIX
C TPAaKTHUYECKUM MPUMEHEHHEM JOCTWXEHUI HayKH, OCO3HAHHEM Ba)KHOCTU
MOPaJbHO-ITHUECKUX MPHUHIUIOB B JEATEIBHOCTH YYEHOTO; 3) TPYyAOBOE
BOCHIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHWH TMPAKTUYCCKUX 3a7adu
MaTeMaTUYeCKOl HaIlpaBI€HHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTH4YECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUM BCEW MKU3HU JJs YCHEUIHOM Npo¢ecCUOHAIbHOU
JESTEIbBHOCTY M Pa3BUTUEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHINBUAYATHHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) ICTETHYECKOE BOCTIMTAHHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyKICHWH, YMEHHIO BUICTbH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LHEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAIMEe B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPHUPOIBI
oOmiecTBa, TMOHMMaHUEM MaTEMaTHYECKOW HAyKH Kak c¢epbl YelI0BEYECKOM
JESITeIbHOCTH, ATANoOB €€ Pa3BUTHS M 3HAYMMOCTU JUIS Pa3BUTHS LUBUIM3AIUH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHKH U MaTEeMaTHYECKON KyJIbTypoH KakK CpeICTBOM
MO3HAHWSI MHpPA, OBJAJCHHEM MPOCTEHINIMMU HaBBIKAMHU HCCIEA0BATEIHCKOM
JESTEIbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, popMUpoOBaHUE KYJIbTYPbI
3/0POBbS U IMOIMOHAJIBLHOTO 0JIATONIOTYYMS
TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUECKHE 3HAHUS B MIHTEPECaX CBOETO
3I0pOBbsl, BEACHHUS  3J0pOBOr0  o0pa3a KU3HU (3I0pOBOE  MHUTaHHUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATHH © OTAbIXa, peryispHas (usndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBbIKAa peQIeKCHM, MPU3HAHHEM CBOETO
IpaBa Ha OIKOKY M TAaKOTO e MpaBa APYroro 4yeaoBeKa;



7) IKOJIOTHYECKOe BOCIIUTAHME:

OpUEHTallMel Ha IPUMEHEHUE MAaTEMAaTHYECKUX 3HAHUM JUIs pelieHus 3a1a4
B 00JacTH COXPAHHOCTH OKPY’KAIOLIEH cpeabl, IIAHUPOBAHUS IOCTYNKOB H
OLIEHKM WX BO3MOJKHBIX IIOCIEICTBUU MJI1 OKpYXarolled cpenbl, OCO3HAHHEM
r7100aTBbHOTO XapaKTepa YKOJOTUIECKUX MPOOJIeM U IyTel UX peleHus;

8) aJanTauus K U3MeHSIIOIUMCS YCJIOBHSIM COLUATBbHON U

NPUPOIHOM Cpelbl:

TOTOBHOCTHIO K JCHCTBHUSM B YCIOBHSIX HEOMPECIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIBHOCTh, B TOM UUCIE
YMEHHUE YUUThCA y JPYIHX JIOAEH, IpUOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHHUSA, HABBIKM U KOMIIETCHIIUM U3 OMNbITA APYTUX; HEOOXOIMMOCTHIO B
(¢opMuUpOBaHNN HOBBIX 3HAHWM, B TOM 4YHcIe (OPMYyTUPOBATH UACH, MOHSITHUSA,
TUIOTE3bI 00 00BEKTaX U ABICHUSIX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABATH
Ne(UIUTBl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE
pa3BUTHE; CIHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATh
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TpPEOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMbIE PEIIeHUs W JCHCTBHs, (HOPMYIHpPOBaTH U OLIEHWBATH PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBbie j1ornueckue aeiicTBUA:

* BBISIBJIITH M XapaKTEpPU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy MOHATUAMHU, (HOPMYIUPOBATH
OomnpeneneHusl  TOHSTHM, YyCTaHAaBIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(pUKalury, OCHOBaHUA s OOOOIIEHHS W CpaBHEHUS, KPHUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

 BOCIPUHUMATh,  (HOpMyIHpOBaTh M  NPeoOpa3oOBbIBaTh  CYXKIACHHS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIC, €AMHUYHBIC, YacTHbIE U OOIIHeE,
YCIIOBHBIE;

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUHS
B (haKTax, JaHHBIX, HAOTIOJEHUSIX U YTBEPKACHUSAX, PeasiaraTb KpUTCPUU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

* IEJIaTh BBIBOJIBI C HKCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H

WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH 110 aHAJIOTUH;

- pa3dbupath JA0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKICHUM (MpSMbIE U OT

MIPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHBIE J10KAa3aTelIbCTBA

MAaTEMATUYECKUX ¢dakToB, BBICTPAUBATH apryMEHTalUIO,



OPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE
paccyXIeHUs;
- BBIOMpaATh CcHoco0 pemieHus ydeOHOM 3adaun (CpaBHHMBATh HECKOJBKO
BapHAHTOB pEIICHMs, BBHIOUpATh HauOoJiee TMOAXOAAIIUN C Yy4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarTe/LCKHe 1eiCTBUSA.

* HCIIOJIb30BAaTh BOMNPOCHI KAK HMCCIEIOBATEIbCKUNA HHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh BOMPOCH], (PUKCHUPYIOIIHE MPOTUBOpEUHE, MpodiieMy,
CaMOCTOSITENIbHO YCTaHABJIMBATH HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUINO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMI0, MHEHHE;

* IPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY HECIJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIEJOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;

* CAMOCTOSITENILHO (OPMYIHUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysbTaTaM
NPOBEAEHHOIO HAOIIOACHUS, MCCIENIO0BaHUSA, OLICHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHUH;

* IPOTHO3UPOBATh BO3MOYKHOE pa3BUTUE IIpOLECCa, a TaKXKE BbIJABUIAThH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nndopmanueii:

* BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpPMAIMM, TaHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

- BBIOMpaATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (GOPM NPEICTABICHUS;

- BBIOUpaTh ¢GopMmy mOpeAcTaBieHUS HUHGOPMALUM U WUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMH, JuMarpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAIIUSIMU;

- OIICHMBATh HAAEKHOCTb HMHGPOpPMAIUM IO KPUTEPUSAM, MPEAJIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKkaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBHA:

* BOCIIPUHUMATh U (OPMYIUPOBATH CY>KICHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUYKY 3pEHUS
B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO XOAY pELICHHS
3a/1a4yu, KOMMEHTHUPOBATh MOJYYeHHbIN PE3yJIbTaT;

B X0/1¢ 00CYXJEeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBlI,
npo0sieMbl, pelIaeMon 3aaun, BbICKA3bIBaTh UJEH, HAIIEJICHHbIE HA TTOUCK
pEIICHHUsI, COMOCTABIATh CBOM CYXKICHHS C CYXKACHUSIMH JPYTUX
YYaCTHUKOB JAMajiora, OOHAapy>KUBaTh pa3jiMyue M CXOJCTBO IMO3ULMUH, B
KOPpEKTHOU popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,



« TIPEJICTABIIATh PE3yJabTaThl PEIICHUS 3a7a4uH, SKCIIEPUMEHTa, WCCIICIOBaHMUS,
MPOEKTa, CAMOCTOSITETTLHO BRIOMPATh (hOpMAT BBICTYIUICHHUS C YUETOM 3314
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

« IOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW W WHIWBUIYyATBHOU
pabOTHI IPH PEIICHUH YISOHBIX MAaTEMATHICCKUX 3a]1a4;

« IPUHAMATH IIEJIb COBMECTHOH JESATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIMIO
COBMECTHON palOTHI, pachpenensTh BUAB pabOT, JTOroBapUBaThCH,
00CyXIaTh TPOIECC U pe3yabTaT paboThl, 0000MATs MHCHHS HECKOJIbKHIX
JIIOACH;

* Y9aCTBOBATh B IPYIIOBHIX hopMax padboThI (00CYKICHUSI, 0OMEH MHCHUSIMH,
MO3TOBBIC IITYpMbl W JPYTHE), BBHIMNOIHITH CBOIO YacTh pabOTHI |
KOOPJIMHUPOBATH CBOM JICUCTBUS C JPYTMMHU YWICHAMH KOMaH/Ibl, OLICHUBATh
KadecTBO CBOEr0 BKJaJa B OOMMH TPOAYKT TIO  KPHUTEPHSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eiCTBUSA

Camoopranuzamnus:

* CAMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJITOPUTM pEIICHUS 3aJayd (WU €ro
4acTh), BBIOMpaTh CHOCOO pELICHUs C Y4ETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:

* BJIQIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yJibTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

* IPEJIBUICTh TPYJIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3a]1auu,
BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yjbTaTa JACSITEIBHOCTU IOCTaBICHHOW LIENN U
YCIIOBUSM, OOBSCHATH NMPUYUHBI JOCTHKCHUSI WJIA HETOCTIDKCHHS IICJIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHus B 5 kJacce oOydaloIIUHCS TMOJYyYUT CIEIYIOIINE
IpeIMEeTHbIE Pe3yIbTaThl:

Yuciia ¥ BIYUCTCHUS

[TonnMath ¥ IPaBUILHO YHOTPEOIATH TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBIMU
YHCIIaMi, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMH.



CpaBHMBaTh M yHOOPSAAOUMBATH HATypaJibHbIE YHWCIA, CpaBHUBATh B
OPOCTEUIINX ClTydasiX OOBIKHOBEHHbIE JPOOH, 1eCATUYHBIE IPOOH.

CoOTHOCUTH TOYKY Ha  KOOpPAMHATHOM  (YMUCIIOBOM)  mOpsIMOM ¢
COOTBETCTBYIOIIIMM €M YUCIOM W H300pakaTh HATypalbHbIE 4YMCIa TOYKAMU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinonaaTe apudmeTrndyeckue JEHUCTBHUS C HATypalbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BrINonHATE NPOBEPKY, MPUKUJIKY PE3YJIbTAaTa BEIYUCICHUIA.

OKpyTJIsTh HaTypaJbHBIE YKCIIA.

Penienne TeKCTOBBIX 33/1a4

Pemate TekcTOBBIE 3amauu apu(PMETHUECKUM CIOCOOOM W C TIOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOMKHBIX BAPUAHTOB.

Pemars 3amaun, copepikalpe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIHMYHHBI:
CKOPOCTb, BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCT.

Ucnonb3oBaTh KpaTKUE 3alKMCH, CXEMbl, TaOJUIlbl, OOO3HAYEHUS MPHU
pelIeHnu 3aaad.

[Tonp30BaThC  OCHOBHBIMHU  E€IWHUILIAMU  M3MEPEHHS: ILEHBI, Macchl,
pacCTOsIHMS, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJIHU E€IWHUIIBI BEJIUYMHBI YEpPE3
TIpyTHE.

N3BnekaTh, aHanu3upoBaTh, OLICHUBATH MHGOPMAIIUIO, MPEACTABICHHYIO B
Tabauie, Ha CTOJI0YATOW JuarpamMme, HMHTEPHPETHUPOBATh MPECTABICHHBIC
JAHHBIE, UCIIOIb30BaTh JAaHHBIE MPH PEILICHUH 33]1a4.

Harasinnas reomerpust

[Tonp30BaThCA T€OMETPUUYECKUMU MOHATUSIMU: TOYKA, MpsAMasi, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpA, UMEIOUIUX (HopMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJaMU: BEPILIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, JOUaroHaidb, C OKPYKHOCTBIO:
paauyc, nTuameTp, LHEeHTp.

N3o0paxkath u3ydeHHBIE TreoMeTpuueckue GUrypbl Ha HEJIWHOBAHHOW W
KJIeTYaToON Oymare ¢ MOMOIIbIO ITUPKYJIS U JTMHEHKH.

HaxoguTh AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JUHEWKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYXKHOCTH 3aJIaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJI0B MPSIMOYTOJIbHUKA, KBajpaTa JJisd UX
MOCTPOCHMUS, BEIYUCIICHUS TIIONIAIN U TIEPUMETPA.

Beruucnsate mepumeTp W IUIONIAAb KBajapaTa, NPSIMOYTOJbHUKA, (UTYP,
COCTABJICHHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4YHCIEe (PUTYp, M300paEHHBIX Ha
KJIeT4aTou Oymare.



[Tonp30BaThCsl OCHOBHBIMH METPHYECKUMH E€IMHHIIAMH H3MEPECHUS JJTUHBI,
TUTOIIA/TN; BEIPAXKATh OJIHU €MHUIIBI BETUUUHBI Uepe3 ApyTHe.

PacmiozHaBate mapatenenunen, KyO, HCIONB30BaTh TEPMHUHOJIOTHIO:
BEepIIMHA, peOpo, TpaHb, W3MEPEHUs, HAXOAUTh WU3MEPEHHS IapajUleIICIHIea,
Kyoa.

Beraucnare 00b€M Ky0a, mapajuienenuena MO 3aJaHHBIM H3MEPCHHUSM,
MIOJIb30BAThCS €IMHUIIAMH U3MEPEHUs 00bEMa.

PemaTh HecnoXHbIE 3a7auyd Ha HM3MEPCHHUE TECOMETPHUYECKHX BEIUYUH B
MPAKTHYECKUX CUTYAIHSX.

K koniy oOydeHus B 6 Kkjacce oOydYarolmUWCS TMOJMYYUT CJICAYIOIINE
NPEAMETHBIE PE3YJIbTATHI:

Yucsia v BBIYMCICHUSA

3HaTh U NMOHUMATh TEPMUHBI, CBSI3AHHBIE C PA3JIMYHBIMH BHUJIAMH YHUCEI U
croco0aMy HMX 3alHCH, TEPEXOAUTHh (€CIAM 3TO BO3MOXKHO) OT OJHOU (HOPMBI
3aIMCH YUCTIA K IPYTOH.

CpaBHUBATh U yNOPAJIOYUBATH I1IEJIbI€ UMCIIA, OOBIKHOBEHHBIC U JECATUYHbBIC
Ipo0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BrinonHsaTh, coueTass yCTHbIE U MUCbMEHHBIE MPUEMBI, apudmeTHuecKue
JICUCTBUSA C HATYPAJTbHBIMU U IIEJIBIMU YUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU
JTPOOSIMU, TIOJIOKUTEILHBIMU U OTPUIIATEILHBIMU YHUCTIAMU.

Boruucnars 3Ha4eHUsS YHUCIIOBBIX BBIPAXKEHUMW, BBIMOJHITh MPUKUIKY U
OIIEHKY pe3yJibTaTa BBIYMCICHUHN, BBINOJHATh MPEOOPA30BAHUSI UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JICHCTBHIM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPAMOM C COOTBETCTBYIOIIMM €M
YUCJIOM M H300paXkaTh YHWCIa TOYKAMU Ha KOOPJIWHATHOM MNPAMOM, HAXOAUTh
MOJYJIb YHCJIA.

COOTHOCUTH TOUKHM B MPAMOYTOJBHOM CUCTEME KOOPAMHAT C KOOPAWHATAMHU
3TOU TOYKH.

OKpyTisTh IeNble YHClia U JACCATHUYHBIE IPOOH, HAXOJUTh MPUOIMKECHUS
quced.

YucsioBbIe 1 0yKBEHHbIE BHIPAKCHUSA

[Tonumats U ynoTpeOasTh TEPMUHBI, CBA3aHHBIC C 3alIUCHIO CTENCHHU YHUCIa,
HaXOAUTh KBaApaT U KyO 4YMclia, BHIYMCIATH 3HAUYECHHS YHMCIIOBBIX BBIPAKEHUH,
COZIEPIKAILNX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JEIIUMOCTH, PACKIIAIBIBATh HATYpaJbHbBIC YHCIA
Ha MTPOCThIE MHOKHUTEIIH.

[Tonb30BaTbcsa MacITaboOM, COCTABIISATH TPONOPIIUU U OTHOLICHHUS.

Hcnonb3oBaTh OYKBBI 17151 0003HAYEHUS YUCEIN MPU 3aMUCH MaTEMaTHUYECKUX
BBIPAKEHU, COCTaBISITh OYKBEHHbIE BBIPAKECHUS U (POPMYJIIbI, HAXOIUTH 3HAUCHUS



OYKBEHHBIX  BBIpDQKEHHUH, OCYIIECTBIISISI HEOOXOJIMMBIE  TOJICTAHOBKH U
npeoOpa3oBaHus.

Haxonnte Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3324

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 33729l apU(YMETHUECKIM CIIOCOOOM.

Pemare 3amaum, CBs3aHHBIE C OTHOWICHUEM, MPONOPLIUOHATBHOCTHIO
BEJIMYMH, MPOIICHTaMH, pelIaTh TPU OCHOBHBIC 33/1a4M HA APOOU U MPOICHTHI.

Pemare 3amaum, copepkalpe 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOpPOCTb, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOJUTEIILHOCTh, BpeMs, OOBEM pabOTHI, HCMHONB3YS apuMETHYECKUE
JNEUCTBUS, OLEHKY, TMPHUKHUIKY, I[IOJb30BATbCA  E€OUHHUIAMH  W3MEpPCHUS
COOTBETCTBYIOIMX BEJIMYHH.

CocraBinsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats uHOpManuio, MpeACTAaBICHHYIO B TaOnMIlaX, Ha JHUHEHHOM,
CTOJIOUATONM WJIM KPYroBOM JuarpaMMax, HHTEPHPETUPOBATH MPE/ICTABICHHBIC
JIaHHBIE, UCITOJIB30BAaTh TAHHBIE MIPU PEIICHUY 3a7a4.

[IpeacTaBisaTs MHGOPMAIUIO C TTOMOIIBIO TAOIHII, JMHEMHOW U CTOJIOYATON
Iarpamm.

Harasimnas reomerpust

[IpuBoauTh THpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPa, MUMEIOMMX (Gopmy
M3YUYCHHBIX T€OMETPUUYECKUX IUJIOCKMX M MPOCTPAHCTBEHHBIX (UTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYD.

N3o0paxkath ¢ TOMOIIBIO LUPKYJSA, JUHEWKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOW M KJIETYaTOM Oymare W3ydeHHbIE IIJIOCKUE TE€OMETPUUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPHI.

[Tonp30BaThCs ~ TECOMETPUUYECKUMH  TOHATHSIMU:  PaBEHCTBO  (uryp,
CUMMETpHS, MCIOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYK0 C CHUMMETPHUEW: OCh
CHUMMETPUH, LIEHTP CUMMETPHH.

Haxonute BenuuuHBI yIJIOB HM3MEPEHHMEM C IIOMOIIBID TPAHCHOPTUPA,
CTPOUTH YIJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BATHCS NIPU PELICHUH 3a4a4 ITPaayCHON
MEpOH YIJIOB, PACIIO3HABATH HA YEpPTEKaX OCTPBIM, IPSIMOU, pa3BEPHYTHIN U TYION
YTJIBL.

Bpruncnsate MIMHY JIOMaHOM, MEPUMETP MHOTOYTOJbHHUKA, IOJIb30BATHCA
€UHULIAMU HW3MEPEHHS MJIMHBI, BbIPAXaThb OJIHU E€IUHUIIBI U3MEPEHUS JJIUHBI
yepes Apyrue.

Haxonuts, ucnonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXKAY ABYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY TTyTH HA KBAJAPATHON CETKE.

Beruucnare  miomaar  QuUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
MCIIOJIh30BaTh Pa30MeHNE Ha MPSIMOYTOJILHUKH, Ha PaBHBIE (UTYPHI, TOCTPANBAHKE



JI0 IPSIMOYTOJIbHUKA, TI0JIb30BATHCSI OCHOBHBIMU €IMHULIAMU W3MEPEHUS IIOIAH,
BBIpaXKaTh OJIHU €AMHULIBI U3MEPEHUS TIOIIAINA YEPE3 IPYTHE.
Pacrio3naBaTh Ha MOJENSIX U HM300PAKEHUSX MUPAMUIY, KOHYC, LHIUHP,
HCIIOJI30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.
N300paxkats Ha KiIeTyaTo Oymare npsMOyroJibHBIN Mapaieenunes.
Boruucisate 00bEM MPSMOYTOJIBHOTO MapajuieNienumena, Kyoa, mojab30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;
PemaTte HecnokHbIE 3aJa4d Ha HAXOXJACHUE T'€OMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYaLUSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue (undposbIe)
n/ | PpazyieioBHTeM | Beer | KOHTpOJIbH IIpakTnyeck o0pazoBaTe/bHbIe
n NpOorpaMMel 0 bie padoThI ue padboTsbl pecypcbl
Harypanbhbie
yucna. JlehcTBus Bu6moreka [JOK
1 ¢ HaTypaJbHRIMU 43 1 https://m.eds00.ru/7f4131
YHCIIaMHU ce
Harnsionas
reoMeTpHsL. bubmmoreka [JOK
2 T HA 12 2 https://m.edsoo.ru/7f4131
IJIOCKOCTH e
bubmuorexa [JOK
3 OObIkHOBEHHEIE 48 1 https://m.edso00.ru/7f4131
Ipodu ce
Harnsonas
reoMeTpHsl. bubmuorexa [JOK
4 MEHOTOYTONBHE 10 1 https://m.edsoo.ru/7f4131
KH €
bu6nuoreka [IOK
5 HecsaTiambe 38 1 https://m.edsoo.ru/7f4131
apobu ce
Harnsgnas
reomerpus. Tena Bubmmorexa IIOK
6 u QUTYPEI B 9 1 https://m.edsoo.ru/7f4131
MIPOCTPAHCTBE e
but6mmoreka [IOK
7 IloBTopenue n 10 1 https://m.edsoo.ru/7f4131
0006mIeHNE ce
OBIIEE
KOJIMYECTBO
YACOB I10 170 4 4
I[TPOI'PAMME
6 KJIACC

Ne HaumeHnoBaH

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
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/
" He paspeston K Bcer | KonTpoubH IIpakTHyeck (ungponeie)
1| TeM oOpa3oBaTejibHbIE
0 ble padoThI ue padboThbl
NporpamMmbl pecypchl
bu6mmoreka [JOK
1 Harypanrbie 30 1 https://m.edsoo.ru/7f414
qucia
736
Harngannas
reOMeTpHS. bubnuorexa [IOK
2 ITpsivbIe Ha 7 https://m.edsoo.ru/7f414
TJTIOCKOCTH 736
bubmuoreka [{OK
3 Jlpobu 32 1 1 https://m.edsoo.ru/7f414
736
Harngannas bu6mmoreka [JOK
4 FE€OMETPHS. 6 1 https://m.edsoo.ru/7f414
Cummerpust 736
bu6mmoreka [IOK
5 Bripaokerns ¢ 6 https://m.edsoo.ru/7f414
OykBamu 736
Harngannas
TreOMeTpHSL. bubmuoreka [JOK
6 dHUTypH Ha 14 1 1 https://m.edsoo.ru/7f414
TJTIOCKOCTH 136
IlonoxuTenpH
bIE T bubmuoreka [JOK
7 OTpHIIATETHHBT 40 1 https://m.edsoo.ru/7f414
€ yucia 736
but6mmoreka [IOK
8 IIpencTanenn 6 1 https://m.edsoo.ru/7f414
€ JaHHBIX @
Harngannas
reoMeTpus. bubmmnoreka LIOK
9 durypsi B 9 1 https://m.edsoo.ru/7f414
MIPOCTPAHCTBE 736
[ToBTOpEHUE,
0606IICHNE bu6mmoreka [IOK
10 ’ 20 1 https://m.edsoo.ru/7f414
cucTeMaTu3aig
736
us
OBUIEE
- 170 5 5

KOJIMYECTBO
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IHHOYPOYHOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/ | Tema ypoka Bee Konrpoas | Ilpaktunye | usyue 006pa3oBaTebHBI
I HbIEe CKHe HUSA e pecypcbl
ro
padoThI padoThI
Hecsatnanas
cucremMa
CUMCJICHHS. bubmuorexa [JOK
Psn 1 https://m.edsoo.ru/f2
HATypalbHBIX adccOc
qucen
Hecstuunas
cucrema
CUHCJICHHUS.
Pan 1
HaTypaJIbHBIX
qucen
. bu6nuoreka [IOK
HarypanbHbrii 1 https://m.edsoo.ru/f2
psan. Yucno 0 alcafe
Harypanpnsiii
psan. Yucno 0 1
Harypanbnsie
4yucia Ha bu6mmoteka IIOK
KOOPJMHATHOMN 1 https://m.edso0.ru/f2
TIPSIMOIA a0e0fc
Harypainbnsie
YyHucia Ha but6mmoreka [IOK
KOOPJAMHATHOMN 1 https://m.edsoo.ru/f2
IpsAIMOI a0e2a0
Harypanesubie
YyHucia Ha but6mmoreka [IOK
KOOPJAMHATHOMN 1 https://m.edsoo0.ru/f2
IpsAIMOI a0e426
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CpaBHeHue,

OKpYTJICHNE bubmmoteka [JOK
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CpaBHeHue,
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CpaBHenue,
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CpaBHenue,
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Apudpmernuec

KHe NeHCTBHs bubmmnoreka LIOK
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HaTypaJbHbIM aOeaca

U YhCcIaMu
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HaTypaJIbHBIM a0f5bha
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HaTypajabHbIM a0f704
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KHe OeHCTBUSA
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M YHCIaMH
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Apudmernuec
KUE OeHCTBUA
c
HaTypaJbHBIM
M YHCIaMH
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Apudmermaec
KHUe OeHCTBUA
c
HaTypaJIbHBIM
M YHCIaMH
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CBoiicTBa
HYJIS IpU
CIIOKEHHHU U
YMHOXCHUH,
CBOICTBaA
€AUHULBI IPU
YMHOKE€HUH
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CBoiicTBa
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CIIOKEHHUU U
YMHOXCHUH,
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YMHOKEHUH
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[Tepemecturen
BHOE U
COUYeTaTeILHO
€ CBOMCTBa
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YMHOKEHHUS
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[TepemecTuren
bHOE U
coueTaTeIbHO
€ CBONCTBA
CJIOKCHUA N
YMHOEHHUS,
pacmpeaenure
JIbHOE

CBOICTBO
YMHOKCHHS
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[TepemecTuren
BHOC U
COYETATEIILHO
€ CBOMCTBaA
CIIOKEHHUS U
YMHOXCHHUS,
pacrnpenenure
JIbHOE
CBOMCTBO
YMHOKEHHUS
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Henurenu u
KpaTHbIE
Yyucna,
paziioxeHue
4yucia Ha
MHOKHUTEHN
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Henurenu u
KpaTHbIE
Yyucna,
pasnoxeHue
YuCiia Ha
MHOKHUTEHN

bu6nuoreka [IOK
https://m.edsoo.ru/f2
alleb2
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Henurenu u
KpaTHbIE
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pasnoxeHue
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MHOKHTEITH
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but6mmoreka [IOK
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allleéc
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Bbubnuoteka LIOK

29 Jlenenue ¢ https://m.edsoo.ru/f2

OCTaTKOM alldfa

[Ipocteie n bu6mmoreka [IOK
30 COCTaBHbIE https://m.edsoo.ru/f2

qucia al1a90

[Ipocteie n bubmuorexa [JOK
31 COCTaBHbIC https://m.edsoo.ru/f2

quciaa allbb?2

[Ipu3naku bubmmoreka [IOK
32 JENMMOCTH Ha https://m.edsoo.ru/f2

2,5,10,3,9 al1806

[Ipusznaku bubnmnoreka HOK
33 JIEJIMMOCTH Ha https://m.edsoo.ru/f2

2,5,10,3,9 alloée

Yucnossie

BBIPAYKCHHUSE; bubnuoreka [JOK
34 | nopsamok https://m.edso0.ru/f2

JIEUCTBUI allfls

Yucnoseie

BBIPAKEHHUS; bubmmoreka HOK
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neicTBHit al2080

Yucnoseie

BBIPAKEHHUS; BH6HI/IOTeKa HOK
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IeucTBUl al23fa

Pemenue

TEKCTOBBIX

3ajiat Ha Bee bubnmoreka [JOK
37 | apudmernieck https://m.edso0.ru/f2

He AeUCTBU,
Ha JBUKEHUE
U MTOKYTIKH

a0f894
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40 3714 Ha BCe https://m.edsoo.ru/f2

apupMeTHIecK al25o8

ne IeHCTBHUS,

Ha JIBHOKCHUE U

MTOKYTIKU

Pemenne

TEKCTOBBIX
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JetvicTBus ¢ bubmuorexa [{OK
128 | AECATUYHBIMU https://m.edsoo.ru/f2

Apo0sMu aldabe

JeiicTBus ¢ bubnmoreka [JOK
129 | HAECATUYHBIMU https://m.edsoo.ru/f2

ApoOIMU a1d962

JeiicTBus ¢ bubnmoreka [JOK
130 | ACCATUYHBIMU https://m.edsoo.ru/f2

Apo0sMu alda7a

JeiicTBus ¢ bubnuoteka [HOK
131 | AECATUYHBIMU https://m.edsoo.ru/f2

ApoOsIMH aldbsd

JeiicTBus ¢ bubnuoteka [HOK
132 | JECATUYHBIMU https://m.edsoo.ru/f2

Apo0sMu aleOla

JeiicTBus ¢ bubnuoteka [HOK
133 | JAECCATUYHBIMU https://m.edsoo.ru/f2

Apo0sMu alel50

JeiicTBus ¢ bubmuoteka [JOK
134 | JECATUYHBIMH https://m.edsoo.ru/f2

Apo0sMu ale268

JlewicTBus ¢ bubmorexa [JOK
135 | AECCATUYHBIMU https://m.edsoo.ru/f2

ApoOsIMH ale3da

JlewicTBus ¢ bubmmorexa [JOK
136 | AECATUYHBIMU https://m.edsoo.ru/f2

Apo0sMu aledf2

JeiicTBus ¢ bubmuorexa [JOK
137 | AECATUYHBIMU https://m.edsoo.ru/f2

,Z[pO6$IMI/I aledf2

JeiicTBus ¢ bubmuorexa [JOK
138 | AECCATUYHBIMU https://m.edsoo0.ru/f2

ApOOsIMH alesf6

JenicTBus ¢ bubmmorexa [JOK
139 | AECCATUYHBIMU https://m.edsoo0.ru/f2

IpoOsIMH

ale704
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JleicTBHS C

140 | HECATHYHBIMHU

OpoosiMu

OxpyrieHue bubnmoreka [JOK
141 | HECATUYHBIX https://m.edsoo.ru/f2

npoOeit ale826

OxkpyrieHue bubmuorexa [JOK
142 | HIECATUYHBIX https://m.edsoo.ru/f2

npobei aleb50

Oxkpyrnenue bubnuotexa [HOK
143 | HECATUYHBIX https://m.edsoo.ru/f2

Apooeii alec68

Oxkpyrnenue
144 | NECATHYHBIX

npobeit

Pemenue

TEKCTOBBIX

3amad,

COLEpIKALMX bubmoreka LIOK
145 pOGH. https://m.edsoo.ru/f2

OcHOBHBIE aledBa

3aJ1a4M Ha

npobu

Pemenue

TEKCTOBBIX

3azad,

COJIepIKAILIIHX bubnmnorexka HOK
146 POGH. https://m.edsoo.ru/f2

alefl0

OcHOBHBIE

3aJla4yM Ha

npobu

Pemenue

TEKCTOBBIX

3ajad,

CoIepIKAIIIX bubmorexa LIOK
147 APOGH. https://m.edsoo.ru/f2

alf028
OcHoBHBIE
3a/la4uM Ha

npobu
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148

Pemenue
TEKCTOBBIX
3aja4,
coJiepKaIIux
Ipoou.
OcCHOBHEBIE
3aJa41 Ha
apodu

bu6nmoreka [IOK
https://m.edsoo.ru/f2
alf136

149

Pemenue
TEKCTOBBIX
3ajad,
coJiepKaIInx
Ipoowu.

OCHOBHEBIE
3a7a4d Ha
apodu

150

Pemenne
TEKCTOBBIX
3aj1ad,

coJiep KaImux
poowu.
OcHoBHbBIC
3aJla4d Ha
npobu

151

KoHntponbHas
pabota no
Teme
"JlecsiTHaHBIE
npoou”

bu6nuoreka [IOK
https://m.edsoo.ru/f2
alf23a
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MHororpansau
KH.
N3o06paxenue
MHOTOTpaHHUK
oB. Mongem
MIPOCTPAHCTBE
HHBIX Tell

but6mmoreka [IOK
https://m.edsoo.ru/f2
ala69a
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KJIacca, 220388
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IToBTOpeHue
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MOHSTUH U
METOJIOB bubnuorexa [JOK
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3HAHUH

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

170 4 4

AJI'EBPA

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI' O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS TPOTpaMMbl  Y4eOHOTO Kypca
«Anrebpa» xapaktepusyroTcs: 1) naTpuoTu4yeckoe BOCIUTAHUE:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOSILIEMY POCCHUUCKOU
MAaTEMATUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K JOCTHXKEHUAM  POCCUHCKUX
MaTE€MaTUKOB M POCCUMCKOM MAaTEMaTHUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO ITUX
JOCTIDKCHUM B JPYrMX HayKaXx W TOPUKIAAHBIX cdepax; 2) rpamaaHcKoe H
AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpakJlaHWHA U peajii3allid ero
npaB, MPEICTAaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (YHKIHOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOIEAYp I'PaKJAHCKOro oOlecTBa (Hampumep,
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BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX IPOOJIEM, CBA3aHHBIX
C MPAKTUYECKUM NPUMEHEHHEM JOCTM)KEHMM HayKd, OCO3HAHUEM BaXXKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE€ B PEIICHHWH MPaKTUYECKHUX 3a7ad
MaTe€MaTUYeCKOM HANpPaBICHHOCTH, OCO3HAHHEM BAXKHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUM BCEH JKU3HM JUIsl YCHEIIHOM IMpodeccrnoHalIbHOM
JESITEIbBHOCT U PA3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOEHUEM MHAMBUIYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) ICTEeTHYeCKoe
BOCIIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUH, PACCYXIECHUH, YMEHUIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) NeHHOCTH HAYYHOTO MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTE€MaTUYeCKOM HayKHM KakK c@epbl 4YeJI0BEYECKOM
NEATEIbHOCTH, HTANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LMBWIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MaT€MaTH4YeCKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHHWS MHpA, OBJIAJIEHUEM IIPOCTEUINMMM HaBBIKAMHU MCCIIEI0BATEIbCKON
NeSTENbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMUpPOBaAHHE KYJIbTYPHI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJTyYHS:

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKHWE 3HAHHUS B HWHTEpeEcax CBOETO
3I0pOBbS, BEIEHUS  3A0pOBOro  obpa3a KM3HM  (3J0pOBOE  TMHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTBHIO HaBblKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCITUTAHME:

OpUEHTallMel Ha MPUMEHEHNE MAaTEeMAaTUYECKUX 3HAHUW NIl pelleHus 3aaad
B 00JIaCTU COXpPaHHOCTH OKpY’)KaloOIIeH cpeabl, IUIAHUPOBAHUS MOCTYNKOB H
OLICHKM HUX BO3MOJKHBIX IIOCJIEACTBUI ISl OKpPYXAIOLIEH Cpenbl, OCO3HAHHEM
rJ100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTeH X peleHus;

8) amanTanus K M3MEHSIIOIIHUMCS YCJIOBUSIM CONHATBLHON W MPUPOTHOT
cpeasbl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBhCSA Yy APYTHUX JIIOJeH, NMpUoOpeTaTb B COBMECTHOM NEATEIbHOCTH
HOBBIE€ 3HAHUWSA, HABBIKM M KOMIIETEHLMU U3 OMbITA JPYTHX; HEOOXOAMMOCTHIO B



(GbOopMHUpPOBaHUM HOBBIX 3HAHWM, B TOM uwuciie (HOPMYIUPOBATH UJIEU, TOHSTHS,
rUNoTe3bl 00 00bEKTaX U SBJICHUSAX, B TOM YHUCIJIE paHee HEM3BECTHBIX, 0CO3HABATh
neUIUTEl COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; CHOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYallHI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEP, KOPPEKTHPOBAThH
NpUHUMAEMble PEIICHUs] U JACUCTBUS, (OPMYIMpPOBATH M OLEHUBATH PHUCKU U
MOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

* BEISIBIISATh M XapaKTEPU30BaTh CYIISCTBCHHBIC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHSATHN, OTHONIEHWH MEXIy IOHATHIMH, (POPMYIHPOBATH
OTpenecHUs]  MOHSATWUW, YCTAaHABIWBATh CYIICCTBCHHBIA  TPHU3HAK
KjaccuduKanuy, OCHOBaHUA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3;

« BOCIPHHUMATh,  (OPMYJIUPOBATh H  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIHE,
YCIIOBHBIC;

* BBISIBIISAITH ~ MaTeMaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
mpeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH W
MIPOTUBOPEYMH;

- ICNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

* pa30upaTh JI0Ka3aTEIIbCTBA MATEMATUYECKUX YTBEPXKIEHUHN (MpsMbIe U OT
MIPOTHBHOTO), TPOBOAWTH CAMOCTOSITEIbHO HECIIOKHBIC TOKa3aTelIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh AapPTyMEHTAIINI0, TPHBOJIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHUS;

« BEIOWpATh CHOCcO0 pemieHus y4deOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOUpATh HauOoJiee TOMXONMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

* UCIIOJI30BaTh BOIPOCHl KaK HCCIEIOBATENbCKUM HHCTPYMEHT IO3HAHMS,
(GbopMynHpoBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUHE, MNpoOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OpPMHPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULMIO0, MHEHHE;



* IPOBOJUTh IO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY HECJIOXHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  MCCIEAOBAHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHI MaTeMaTHYECKOr0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy CO0OI;

* CAMOCTOSITENILHO (POPMYIMPOBaTh 00OOILIEHUS M BBIBOABI MO pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOJICHUS, MCCIEAOBAHUSA, OLICHUBATh JOCTOBEPHOCTh
[OJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

* IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAKXKE BbLABUIAThH
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

* BBISIBJISITH  HEIOCTATOYHOCTh W M30BITOYHOCTHh HMH(OpPMAIMM, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4U;

- BBIOMpaTh, AaHAIU3UPOBAaTh, CHCTEMATU3UPOBaThb U HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

- BBIOMpaTh (opmy mnpencTaBieHUs UHGOpPMAMM UM HILIIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMH, JuarpaMMaMH, WHOW Tpapukod H HuX
KOMOMHAIIUSMU;

- OLICHMBaTh HAJAE&KHOCTh HH(OPMALMU 1O KPUTEPUSIM, MPEII0KECHHBIM
YyUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcalbHbIe yYeOHbIe JeiCTBHA:

« BOCOIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMHU
U UeIsIMU OOILIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXaThb CBOIO TOYKY
3pE€HUs B YCTHBIX WM NMHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOIY
penIeHus 3aJa4i, KOMMEHTUPOBATH ITOJIYYEHHBIN pe3ysbTaT;

* B X0JIe 00CYXJE€HHs 3a/1aBaTh BOIIPOCHI MO CYILIECTBY 0OCYXIaeMOI TEMBl,
poOJIeMBbl, pelIaeMoi 3aJ1auu, BbICKa3bIBATh U/IEH, HALICIICHHBIE HA MTOUCK
pEelIeHus, COIMOCTAaBISATh CBOM CYXKIEHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB AHANora, oOHapyXUBaTh pa3iu4yMe U CXOJCTBO IMO3ULIUH, B
KOPPEKTHOU popMe (HhopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

* IPEICTABIIATH PE3YyJIbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM
3a/1a4y Ipe3eHTaluu U 0COOEHHOCTEN ayAUTOPUH;

* IOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON
pabOTHI IPU PEIICHUH YYCOHBIX MATEMATUYECKUX 3a71aY;

* IPUHUMATh LI€JIb COBMECTHOM AEATENBHOCTH, IUIAHMPOBATH OPraHU3aLUIO
COBMECTHON paloThl, pacmpenensitb BHAbBI padOT, JOrOBapUBATHCA,
00CyXIaTh MPOIIECC U pe3yJIbTaT padoThl, 0000IIaTh MHEHHUS HECKOJBbKUX
JIIOJIEH;

- y4acTBOBaThb B TpYyNNoOBbIX (opmax padoTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IUTYPMbl M JIPYTME€), BBINOJHATH CBOK YacTh



paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJ€HAMU KOMAH[bI,
OLICHMBATh Kaye€CTBO CBOET0 BKJIAaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
chOpMyIIMPOBAHHBIM yYaCTHUKAMU B3aUMOJEUCTBUA. Pery/jsiTuBHbIE
yHHBepcajibHble yueOHble AelicTBUsA CaMoopraHusanms:

* CAMOCTOSITEJIFHO COCTaBJIATh IUIAH, aJTOPUTM DELICHUS 3aAauu (UM €ro
4acTh), BBIOMpATh CHOCOO pEHIeHMs] C YUYETOM HMMEIOILUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOI WH(OpMAIIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

* BJIQJIETh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yJibTaTa
pelIeHns MaTEMAaTHIECKOM 3a1auu;

* IIPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLICHMBAaTh COOTBETCTBUE PE3YJIbTATa JCSATEILHOCTH IOCTABICHHON LEIU U
YCIIOBHSIM, OOBSCHATH MPUYUHBI TOCTHXKEHUS WIM HEIOCTHKEHUS LENH,
HaXOJUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyuenus B 7 kjacce oOy4arouIuiicsi MOJYyYUT CIEAYIOUTUE MPEIMETHBIC

pE3yJIbTATHI:
Yucjaa v BLIYUCJICHUA

BbInonHATh, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI, apU(PMETUUECKUE TEUCTBUS C

paluMOHAIbHBIMUA YUCIIAMH.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHHM, MPUMEHITh pPa3zHOOOpa3HbIe
CHOCOObI U MPUEMBI BBIUMCIICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpMKaIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH.

[lepexoauTh OT 0AHOW (HOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B [ECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATh U YHIOPSAJOYUBATH PALIMOHANIbHBIE YUCIIA.

OkpyTasTh yucna.

BbINONMHATE MPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAUYEHUN
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH AEUCTBUS CO CTENEHSMU C HATypalbHBIMU
MOKa3aTeNIIMH.

HpI/IMeHHTB IMPU3HAKKU ACJIUMOCTH, PA3JI0KCHHUC HAa MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.

Pemars ITPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4d, CBA3AHHBIC C OTHOIICHHEM
BCIIMYHWH, MTPOIOPHUOHAIBHOCTBIO BCJIMYMH, IIPOLHCHTAMH, HWHTCPIPCTUPOBATDH



pe3yabTaThl PEUICHUS 3aa4 ¢ Y4ETOM OTPAaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJireOpandecKkue BbIPAKEHUS

Hcnons3o0Bath anreOpandecKkyt0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€
B [IPOLIECCE OCBOEHUS yUeOHOTO MaTepHaIa.

Haxonuth 3HaueHWsT OYKBEHHBIX BBIPQXEHUNM TPU  3aJaHHBIX 3HAYCHMSX
NIEPEMEHHBIX.

BoinonsHsaTh npeoOpa3oBaHMsl LENOTO BBIPAKEHUS B MHOTOYJIEH MPUBEIECHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BpInomHAT YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH W MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHATH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMHTEIUM C IOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIIEr0 MHOXKUTEINs, TPYIIHUPOBKU  CJIaraeMsix,
npuMeHeHus (POpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTh npeoOpa3oBaHKsI MHOTOYJICHOB IS PELICHUS Pa3IMYHbIX 3a]a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh  CBOMCTBA CTENEHEM €  HATypaJbHBIMM  IIOKA3aTEIsIMHU IS
peoOpa3oBaHus BEIPAXKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pewars JMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NPUMEHsAS IpaBUiIa
[epexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, ABIseTCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[IpumensaTy rpaduueckue METOAbl MPU PEUICHUH JHUHEWHBIX YpaBHEHUH M HUX
CUCTEM.

[TonGupath mpUMepsl Map YUce, ABISIOUIUXCA PEIIEHUEM JIMHEHHOTO YpaBHEHHS C
IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEWHOTO ypaBHEHUS C ABYMS
MePEMEHHBIMHU, MOJIb3YSICh TPaPUKOM, IPUBOJIUTH IPUMEPHI PELLICHUS YPABHEHHUS.

Pemiats cuctemsl IBYX JIMHEHMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM YUCJIE
rpaguvecku.

CocraBnsaTh M pemaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHMH II0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 33 IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATH YHCIIOBBIE IPOMEKYTKH Ha
anre0pandecKkoMm si3bIKe.

OTMeuarh B KOOPJAMHATHOW IUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOPJWHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIMH. CTpoUTh rpaduk GyHKIMH Y = [X|.



OnucelBaTh C MOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEIMYMHAMU: CKOPOCTb, BpPEMsl, pPacCTOSHUE, L[€HA, KOJIUYECTBO, CTOMMOCTB,
MIPOU3BOJUTEILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumarp rpaguueckuii cnocod MpeACTaBICHUS M aHAIW3a MH(POpMAaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATh NH(OPMALINIO U3 IPapUKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oO0y4aromuiicss mogyduT CIAEAYIOUINE MpeIMETHBIC
pE3yJbTaTHI:

Yucia ¥ BIYMCICHUSA

Hcnonp30BaTh HaydajdbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCell Il CPAaBHEHUS], OKPYIJIEHHUS U BBIYMCIIEHUH, U300paXkaTh JEHCTBUTEIIbHbIE
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHATh TOHATHE apU(PMETHUUECKOrO0 KBAJPATHOTO KOPHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOIUMOCTHU KaJbKYJATODP, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEP)KAIMX KBaJApaTHbIE KOPHHU, MCIONb3Ys
CBOWCTBA KOPHEW.

Hcnonb3oBaTh 3anmucu OONBIIMX U MAJIBIX YUCEI C TTIOMOIIBIO IECATUYHBIX ApOoOeh U
crernenen yncina 10.

AJire0OpanvecKue BhIPaKEeHU

[IpuMeHATh MOHSTHE CTENEHU C LEJIbIM MOKa3aTeleM, BBIOJIHATh IPpeoOpa3oBaHus
BBIPAXEHUHN, COAEPIKAILIMX CTEIIEHU C LEJIBbIM [OKA3aTEJIEM.

BbINONMHATE TOXIECTBEHHBIE NPEOOpa30BaHUS PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI AICUCTBUN HaJ MHOTOWJIEHAMH U aNreOpanyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsATh npeoOpa3oBaHUsl BBIPAKEHUM [JI1 pEHIeHUS pa3iudHbIX 337ad U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate JMHEWHBIE, KBAJpAaTHBIE YPaBHEHUsS W paLUMOHAIBHBIE YpaBHEHMS,
CBOJSIILMECS K HAUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMU.

[IpoBoauTe npocrenmme UCCIeq0BaHUsl YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npoyee).

[TepexoauTs OT cioBecHOW (GOPMYIMPOBKH 3a1adul K €€ anreOpanveckoit
MOJENN C TIOMONIBIO COCTABJIEHUS YPaBHEHUS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud  IOJyYECHHBIN
pe3yJbTar.

IIprMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHUWs, OLEHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM WM MX CHCTEMBI, J1aBaTh



rpa@uyuecKkyro WUIIOCTPALIMIO MHOXKECTBA pELICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUU

[ToruMaTe ¥ KCMONB30BATh (PYHKITMOHAIBHBIE TIOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0003HAUCHMS), OMPEIENATh 3HAUCHHE (PYHKIHMHU 1O 3HAUYEHUIO
apryMeHTa, ONPEACIIATh CBOMCTBA (PYHKITUH TI0 €€ TpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (YHKIIUNA BUIA:

y = k/X, y = X2,y = X3,y = |X|, y = VX, OIHCHIBaTh CBOICTBA YHCIOBOMN (YHKIIHH
no e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce 0Oy4aromuiicss MOJyduT CIAEAYIOUINE MPEeIMETHBIC
pE3yNbTATHL:

Yucsia v BBIYMCTIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHCIIA.

BoimonaaTe  apudMeThyeckue JAEUCTBUS €  PaAlMOHAIBHBIMU YHCIAMH,
coyeTass YCTHbIE U TMHUCHMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
MPPALMOHATIBHBIMU YHCIAMHU.

HaxoguTh 3Ha4YeHWs CTEMEHEW C LEJIbIMU IIOKA3aTeNsIMU W KOPHEH, BBIUYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyIJIsTh NEUCTBUTEIBHBIE YNCIIA, BHINOIHATh TPUKHUIKY PE3YIbTAaTa BHIYUCICHUIA,
OIIEHKY YHCJIOBBIX BBIPAYKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE W KBaJlpaTHbIE ypaBHEHUWS, YpPaBHEHHS, CBOJASIIMECS K HUM,
pocTelime ApoOHO-palMOHAIbHBIC YPABHEHHUS.

Pemats cucTteMbl ABYX JTUHEWHBIX YpaBHEHUM C JIBYMsI TIEPEMEHHBIMU U CUCTEMBI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISCTCS JIMHEHHBIM.

Pemarb TekcTOBBIE 3a/auu ajareOpanyeckuM CIOCOOOM C MOMOUIbIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI JIBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOoaUTE MpoOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM rpadUyecKuX NpeCcTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa ypaBHEHHUU pEIIeHMs, €CIM HUMEET, TO CKOJIbKO, U
npoyee).

Pemate nuHelHbIE HEPAaBEHCTBa, KBaJpaTHBIE HEPABEHCTBA, HM300pa)xaTh
pelIeHre HepaBeHCTB Ha YMCIIOBOM NPSIMOM, 3alUChIBaTh PEUIEHUE C MOMOILbIO
CUMBOJIOB.

Pemate  cucTeMbl JTUHEHWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, W300pakaTh PpEIICHWE CHUCTEMBbI
HEPABEHCTB HAa YMCJIOBOW MPsIMOM, 3aMUCHIBATH PEIICHHE C MOMOIILI0 CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKIUU



Pacno3naBate (QyHKIMM H3y4eHHBIX BUAOB. llOKa3pIBaTh CXeMaTUYECKH
pacIioyio’KeHUe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB QyHKIMI Buaa: y = KX, Yy
=kx+b, y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4eHU K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth u wu300pakarb CcXeMaTHYeCKd TpadUKH KBaAPaTUYHBIX (PYHKIIHM,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O UX rpadukam.

Pacno3naBaTh KBagpaTWyHyl0 (yHKIHIO 10 QopMmysie, NPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

YuciaoBblie NOCTEA0BATEILHOCTH U NPOrPecCHH

Pacnio3naBaTh apuMETHUECKYI0O U TE€OMETPUUYECKYI0 IPOrPEecCMU NpPU pas3HbIX
Croco0ax 3aaHusl.

BBINONHATE BEIUUCIEHUS € UCIIOJIb30BaHUEM (HDOPMYIT N-TO YjieHa apu(PMETUIECKON U
reOMETPUUYECKOI MPOrpeccHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxaTh 4eHbI OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHMCIIOBBIMHU IOCJIEAOBATEIIBHOCTIMU, B TOM

qucye 3aJauyd U3 peaqbHOMN XKM3HU (C MCIOJIB30BAaHUEM KaJIbKYJISITOpA, ITU(POBHIX
TEXHOJIOTHH).
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Yucna u
BBIMHCIICHUA. bubmmorexa [IOK

2 Crenens ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM f8
nokasaresieM
AnreOpanueck
Y€ BBIPAXKEHHUSL. bubmorexa [IOK

3 KeazpatHbiii 5 https://m.edsoo.ru/7f417a
TPEXUIICH f8
AnrebOpanueck
Y€ BBIPAKEHHUS. bubmmorexa [OK

4 AnreGpaniecka 15 https://m.edso00.ru/7f417a
s Ipo0b fé
VYpaBHeHus u
HEPABEHCTBA. BI/I6HI/IOTeKa L[OK

S KgazpatHbie 15 https://m.edsoo.ru/7f417a
ypaBHEHHS f8
VYpaBHeHus u
HEPABEHCTBA. bubnuoreka [IOK

6 CHCTeMbI 13 https://m.edsoo.ru/7f417a
YpaBHEHUN f8
YpaBHeHus u bubnmnoreka [JOK

7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417a
HepaBencraa f8
DyHKIUH. bu6mmoreka [JOK

8 OcHoBHEIE 5 https://m.edsoo.ru/7f417a
TIOHATHS f8
DyHKIUH. bu6mmoreka [JOK

9 Yucnossie 9 https://m.edsoo.ru/7f417a
GyHKIMM f8

1 but6mmoreka [IOK
10 OBTOPCHHC 1 6 https://m.edsoo.ru/7f417a
000011IEHNE £

OBUIEE

KOJIMYECTBO

YACOB I10 102

[NPOT'PAMME
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE

Ne | HaumenoBanue (undposbie)

n/ | pajlenon u Tem Bcecer | KoHnTpoJubH IIpakTHyeck o0pasoBarenLubie

" TPOTPaMMbLL 0 ble paboThI ue padoTsbl pecypeel
Yucna u
BBIYMCIICHHUS. bubmuorexa [JOK
JlefcTRUTEbHbIE 9 https://m.edsoo.ru/7f419
yucna dos
YpaBHeHus u
HCpaBeHCTRA. bubmuoreka [JOK
Ypasuenus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOM dos
NepeMeHHOMN
VYpaBHeHus u
HEPaBEHCTBA. bubnnorexa LIOK
CHCTEMEL 14 1 https://m.edsoo.ru/7f419
YpaBHEHUU dos
YpaBHeHus u bubnuoteka [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasenctra dos

bu6mmoreka [JOK
OyHKIUN 16 1 https://m.edsoo.ru/7f419
dos

YucnoBbie bu6mmoreka [JOK
MOCJIEI0BATEIHLHO 15 1 https://m.edsoo.ru/7f419
CTH dos
IToBTOpeHue,
000011eHME, bubmmoreka [JOK
CHCTeMATH3AIIs 18 1 https://m.edsoo.ru/7f419
3HAHUU dos

OBILEE

KOJIMYECTBO

YACOB T10 102 6 0

[TPO'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KonTpoanb
HbIe
padoThI

IIpakTuye
cKHue
padoThI

Jlara
H3yUeH
U

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Iloustue
palMOHAILHOTO
qucia

Apudmernueck
He JCUCTBUS C
palMOHAIbHBIMU
YpCIaMHu

Apudmernueck
e NEUCTBHUA C
parMoHaIbHBIMH
YHUCIaMHu

Apudmernueck
He JSUCTBUS C
panroHaIbHBIMHU
qHCIaMU

Apudmernueck
He JSUCTBUS C
panroHaILHBIMHU
YHCIaMU

Apudmernueck
He JSUCTBUS C
parmoHaIbHBIMU
YHCIIaMU

CpaBHenue,
YIOPSAAOYMBaHU
e
paloHaIbHBIX
qucen




CpaBHenue,
YIIOPST0UYMBAHN
e
palMOHAIBHBIX
qHcel

CpaBHeHue,
YIOPSA0YMBAHU
e
paloHaIbHBIX
qucen

10

CreneHs ¢
HATypaJIbHBIM
[MOKa3aTelieM

bubnunoreka LIOK
https://m.edsoo.ru/7f
4211de

11

CreneHs ¢
HATypaJIbHBIM
MOKa3aTelieM

bubnunoreka LIOK
https://m.edsoo.ru/7f
421382

12

CreneHs ¢
HATypaJIbHBIM
roxkasarejieM

bubnunoreka LIOK
https://m.edsoo.ru/7f
42154e

13

CreneHs ¢
HaTypaJIbHBIM
roxkasarejieM

bubmmoteka IIOK
https://m.edsoo.ru/7f
4218be

14

CreneHsb ¢
HaTypaJabHbIM
rokasarejieM

15

Pemenue
OCHOBHEIX 33724
Ha 1poowu,
MIPOIICHTHI U3
peanbHOI
MPAKTHKU

16

Pemenue
OCHOBHBIX 3a]1a4
Ha apo0u,
MIPOIICHTHI U3
peanbHOI
MPAKTHKU
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17

Pemenue
OCHOBHBIX 33]1a4
Ha apo0dwu,
MIPOLICHTHI U3
peanbHOM
MPAKTUKU

18

Pemenue
OCHOBHEIX 3324
Ha po0du,
MIPOLICHTHI U3

peanbHOM
IIPAaKTUKHA

19

[Ipu3naku
JECIIMMOCTH,
pa3IoKeHus Ha
MHOXUTEIN
HaTypAJIbHBIX
qucel

20

[Ipu3naku
JEIIAMOCTH,
pa3IoKeHus Ha
MHOXUTEIN
HaTypAJIbHBIX
qucen

21

PeanbHbie
3aBUCHMOCTH.
[Ipsimas n
oOpaTHas
MPONOPIMOHATb
HOCTHU

22

Peanbubie
3aBUCHMOCTH.
[Ipsimas n
oOpaTHas
MPONOPIMOHATH
HOCTHU




23

Peanbubie
3aBUCHUMOCTH.
IIpsimas u
oOparHast
MPONOPLUOHATb
HOCTH

24

Peanbubie
3aBUCUMOCTH.
IIpssmas u
oOparHast
MPONOPLUOHAb
HOCTHU

25

KonTponbhas
pabora 1o Teme
"PanioHanbpHbIE
yucna"

26

bykBeHHbIE
BBIPAKCHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f
41feec

27

IIepemeHnHsIe.
JlonmycTtumele
3HAYEHUs
MIEPEMEHHBIX

28

DopMyiibl

29

DopMyiibl

30

[TpeobpazoBanu
€ OYKBEHHBIX
BBIPAKCHMUI,
packpbITHE
CKOOOK 1
MIPUBE/ICHUE
MOTI00HBIX
cllaraeMbIX

bubmmoteka IIOK
https://m.edsoo.ru/7f
41fafa

31

[IpeobpazoBaru
€ OYKBEHHBIX
BBIPAKECHHI,
pacKpbITHE
CKOOOK 1
MIPUBE/ICHUC
MOIOO0HBIX
cllaraeMbIX

bubnunoreka LIOK
https://m.edsoo.ru/7f
41fd70
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[IpeobpazoBanu
€ OYKBEHHBIX

BBIPAKCHMUI,
pacKpbITHE
32 CKOOOK 1
MIPUBE/ICHUE
10 IOOHBIX
cllaraeMbIX
[IpeobpazoBanu
¢ OYKBEHHBIX
BBIPAYKCHU,
pacKkphITHE
33 CKOOOK 1
MIPUBE/ICHUC
O JOOHBIX
cliaraeMbIx
CaoiicTBa
CTEIIEHH C bubnuorexa [{OK
34 HATYPaIbHBIM https://m.edsoo.ru/7f
IOKa3aTejieM 421382
CsoiicTBa
CTEIIEHU C bubmuoreka [IOK
35 HATYpaJIbHBIM https://m.edsoo.ru/7f
MoKa3aTeyieM 42154e
CsoiicTBa
CTEIeHH C bu6nmorexa LIOK
36 HATYPaJIbHBIM https://m.edsoo.ru/7f
oKaszarejaeM 4218be
bubnmorexa LIOK
37 MHOTOWIEHBI https://m.edsoo.ru/7f
42276e
bubnunorexa LIOK
38 MHOTro4YwIeHBI https://m.edsoo.ru/7f
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CnoxeHue,
BBIUUTAHUE, bubnuoteka [JOK
39 YMHOXKEHUE https://m.edsoo.ru/7f

MHOT'O4YJICHOB

422af2
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CnoxeHue,

BHIUMTAHNE, bubmuorexa [{OK
40 | yumowenue https://m.edsoo.ru/7f

MHOT'O4ICHOB 422cc8

Crnoxenue,

BHIYMTAHNE, bu6nmmoreka [IOK
411 yuuowenue https://m.edsoo.ru/7f

MHOTOUJICHOB 422fca

Crnoxenue,

BHIYMTAHHE, bu6nmorexa [IOK
42 | ymmoKenne https://m.edsoo.ru/7f

MHOT'OYJICHOB 423182

DopMybl bubnuoreka [IOK
43 COKpaIIEHHOTO https://m.edsoo.ru/7f

YMHOKEHHUS 42432a

DopMmybl bubnuoreka [IOK
44 COKpaIIEHHOTO https://m.edsoo.ru/7f

YMHOXKEHHUS 42464a

DopMmybl bubnuoreka [IOK
45 COKpalI€HHOT O https://m.edsoo.ru/7f

YMHOKEHUS 424¢12

DopMyiibl bubmuoteka [IOK
46 COKpAIIEHHOTO https://m.edsoo.ru/7f

YMHOKEHHS 424fd2

DopMyiibl bubmuoteka [IOK
47 COKpAIEHHOTO https://m.edsoo.ru/7f

YMHOKEHHUS 4251d0

Paznoxenue bu6nunorexa LIOK
48 MHOTOYWJIEHOB Ha https://m.edsoo.ru/7f

MHOXXUTEIIN 423312

Paznoxenue bubnunoreka LIOK
49 MHOT'OYJICHOB Ha https://m.edsoo.ru/7f

MHOXUTEIIHN 4237fe

Paznoxenue bubnunoreka LIOK
50 MHOT'OYICHOB Ha https://m.edsoo.ru/7f

MHOXUTEIIHN 4239de

Paznoxenune
51 MHOT'O4YJICHOB Ha

MHOXHUTCIIN



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

52

KonTponbHas

pabota mo Teme
"Anrebpanueck
ue BelpaxeHus"

53

YpaBHeHnue,
rpaBuIIa
peoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHIILHOCTD
YpaBHEHUU

54

Jluneiinoe
ypaBHEHUE C
OJTHOM
MePEMEHHOMH,
perieHue
JIMHEMHBIX
YpaBHEHUU

55

Jluneiinoe
ypaBHEHUE C
OJTHOM

bubmuoreka [{OK
https://m.edsoo.ru/7f
420482

IIEPEMEHHON,
pelieHue
JIMHEWHBIX
YpaBHEHUU

56

Jluneiinoe
YpaBHEHUE C
OJTHOMU
IIEPEMEHHON,
pelieHue
JIMHEHBIX
ypaBHEHUH

57

Pemrenue 3agau
C TTOMOIIIBIO
YpaBHEHUI

but6mmorekxa [IOK
https://m.edsoo.ru/7f
42064¢e
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Pemenue 3agau
C TTOMOIIIBIO
YpaBHEHUU

but6mmorexa [IOK
https://m.edsoo.ru/7f
420806

59

Pemenue 3agau
C IOMOIIIBIO
YpaBHEHUU

bu6nunorexa LIOK
https://m.edsoo.ru/7f
4209a0
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Pemrenue 3amau
C IIOMOIIBIO
YpaBHEHUU

bubnunoteka LIOK
https://m.edsoo.ru/7f
420e6e

61

JInneiinoe
ypaBHEHUE C
JIBYMs

NEPpCMCHHBIMU 1

ero rpauk

bu6nmoreka [IOK
https://m.edsoo.ru/7f
427c32

62

Jluneiinoe
ypaBHEHUE C
JIBYMs

IMEPEMCHHBIMU 1

ero rpauk

bu6nmoreka [IOK
https://m.edsoo.ru/7f
427e8a

63

Cucrema 1Byx
JIMHEHHBIX
ypaBHEHUH C
IBYMS
MepeMEHHBIMU

bubnuoreka [IOK
https://m.edsoo.ru/7f
42836¢
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Cucrema 1Byx
JIMHEUHBIX
ypaBHEHUH C

JIBYMS
IIEPEMEHHBIMU

65

Cucrema n1Byx
JIMHEUHBIX
YpaBHEHUH C
IBYMs
[IEPEMEHHBIMU
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Cucrema n1Byx
JIMHEUHBIX
yYpaBHEHUH C
JOBYMS
[IEPEMEHHBIMU

67

Pewmenue
CUCTEM
ypaBHEHUH

bubnunoreka LIOK
https://m.edsoo.ru/7f
4284de

68

Pemienue
CUCTEM
YpaBHEHUU

bubnunoreka LIOK
https://m.edsoo.ru/7f
42865a
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®opMyiia KOpHEU

KBAJ[PaTHOTO bu6muoreka [IOK
47 ypABHEHHS https://m.edsoo.ru/7f
42f3f6
®dopmyiia KOpHER
KBAJ{PATHOTO bubnmnoreka HOK
48 ypaBHeHus https://m.edsoo.ru/7f
42f5a4
T bu6nmmoreka [IOK
49 copeMa https://m.edsoo.ru/7f
Buera 42fef0
T bubnuoreka [{OK
50 eopema https://m.edsoo.ru/7f
Buera 430076
Perienue ypaBHeHwmid,
51 KBATPATHHIM https://m.edsoo.ru/7f
43c542
Pewenne ypaBHenui,
CBOJIAIIMXCS K bubmmorexa LIOK
52 | kpapparHBIM https://m.edsoo.ru/7f
43c3d0
[Ipocreiimme
JPOGHOpPAIMOHATBHBIE bub6mmorexa [IOK
53 ypaBHEHHS https://m.edsoo.ru/7f
4328c6
[Ipocreiimme
JPOGHOpPAIMOHATHHBIE bub6mmorexa [IOK
54 ypaBHEHHS https://m.edsoo.ru/7f
432h6e
Penienne TeKCTOBBIX
3a/1a4 ¢
TTOMOIIBIO bubnuorexa [IOK
55 | keajpatHbIX https://m.edsoo.ru/7f

YpaBHEHUI
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Pemenue
TEKCTOBBIX
3a7a4 C
MTOMOLIBIO
KBaJpaTHBIX
yYpaBHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f
4218f6

S7

Konrtponbnas
pabora o Teme
"KBanparHblie
ypaBHeHHUA"

bubmuoreka [JOK
https://m.edsoo.ru/7f
43012

58

JIuneitHoe
yYpaBHEHHUE C
JByMA
NEpEMCHHBIMHU,
ero rpauk,
HPUMEPEL
peuenus
YpaBHEHUH B
OEJIBbIX YHUCIax
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JIuneitHoe
ypaBHEHHUE C
IByMA
NEPEMCHHBIMU,
ero rpaguk,
MPUMEPEL
peuenus
YpaBHEHUH B
LEJIbIX YUCIIAaX
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JIuneitnoe
ypaBHEHUE C
IByMA
NEPEMCHHBIMHU,
ero rpaduk,
IIPUMEPHI
peuienus
yYpaBHEHUH B
OEJIBbIX YHUCIax
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Pemenne
CHCTEM JIBYX
JIMHEUHBIX
YpaBHEHUH ¢
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JIBYMS
[IEPEMEHHBIMU
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Pemenne
CHCTEM JBYX
JIMHEMHBIX
ypaBHEHUH C
JBYMSI
MepeMEHHBIMU
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Pemenne
CHCTEM JIBYX
JIMHEWHBIX
YpaBHEHUH ¢
JIBYMSI
MIEPEMEHHBIMU
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[Tpumepsl
penieHus
cucTeM
HEJIMHENHBIX
YpaBHEHUH ¢
JIBYMSI
MIEPEMEHHBIMU
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ITpumepsl
peuieHus
cucTeM
HEJIMHEMHBIX
YpaBHEHUH ¢
JBYMSI
IIEPEMEHHBIMU

66

I'paduueckas
WUHTEPIIPETALN
s ypaBHEHUS C
JBYMSI
NepPEMEHHBIMU
U CHCTEM
JIMHEWHBIX
YpaBHEHUH ¢
TBYMST
NePEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f
43d6d6
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I'papuueckas
UHTEpIpeTalnu
s ypaBHEHHS C
JBYMSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f
43d6d6
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NepeMEHHBIMU
U CHCTEM
JIMHEHBIX
ypaBHEHUH C
JBYMSI
NePEeMEHHBIMU
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Pemenue
TEKCTOBBIX
3a/1a4 ¢
MTOMOLIBIO
CHCTEM
ypaBHEHU I
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Pemenne
TEKCTOBBIX
3az1a4 ¢
IIOMOUIBIO
CUCTEM
YpaBHEHUN
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Pemenne
TEKCTOBBIX
3az1a4 ¢
MIOMOLLIBIO
cUcCTEM
yYpaBHEHUU

71

YucnoBbie
HEpPABEHCTBA U
HUX CBOMCTBa

72

YucnoBbie
HEpPABEHCTBA U
UX CBOMCTBa

73

HepaseHcTtBO €
OTHOH
MepEMEHHOMN
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JInHelnbie
HEPABEHCTBA C
OTHOH
MEpPEMEHHOM U
UX pelIeHue

bubmuorexa [JOK
https://m.edsoo.ru/7f
42c692
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JInnelinbie
HEPABEHCTBA C
OJIHOU

bubmuoreka [JOK
https://m.edsoo.ru/7f
42c840

MIEPEMEHHOM U
UX pelIeHue
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JInHeknbpIe
HEPABEHCTBA C
OJIHOI
MIEPEMEHHOM U
UX pELIEHUE
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Cucremsbl
JIMHEHHBIX
HEPaBEHCTB C
OJIHOM
MIEPEMEHHOM U
WX pelleHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f
42ch88
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Cucremsbl
JIMHEWHBIX
HEPaBEHCTB C
OJTHOH
MEPEMEHHOM U
WX peleHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f
42cd2c
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Cucremsbl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOH
MEPEMEHHOM U
WX peleHue

80

N3o6paxkenue
pereHus
JIMHEWHOTO
HEpaBEHCTBA U
MX CHCTEM Ha
YHUCIIOBOH
pSAMOit

bu6mmorexa [IOK
https://m.edsoo.ru/7f
42c9e4
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Nzobpaxenue
pelieHus
JIMHENHOT O
HEPAaBEHCTBA U
UX CUCTEM Ha
YHUCIIOBOM
IPsIMOM

bubmuoreka [JOK
https://m.edsoo.ru/7f
42c9e4
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Kontponbnas
pabora o
TeMaM

"HepaBeHcTsa.
Cucremsl
ypaBHEeHUI"
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[Tonsatue
byHKIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f
433c12
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Oo6acTh
ONpeAeseHUs U
MHO>KECTBO
3HAYCHHUH

byHKIUM

bu6mmoreka [IOK
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433d84
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Croco0sl
3a1aHUsA

byHKIMMA
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I'paduk
byHKIUN

87

CaoiicTBa
byHKIIUH, UX
0TOOpakeHHE
Ha rpaduke

88

UYrenue u
MOCTPOEHUE
rpaduxoB
byHKIMMA

89

ITpumepsl
rpaduxoB
byHKIHH,
OTpaKAIOIIUX
peanbHbIe
IIPOLIECCHI
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DyHKIUH,

OTIMICHIBAIOIIUE
OPSIMYIO U
00paTHyIO bubmmoreka [IOK
90 | nponopuuonan https://m.edso0.ru/7f
bHBIE 434bbc
3aBUCHMOCTH,
uX rpaduKu
91 lunep6ona
92 lunep6ona
I'padux bubnnoreka [JOK
93 byHKIUHN y = https://m.edsoo.ru/7f
X2 4343e2
I'paduk bubnnorexa [HOK
94 ¢byHKIMN y = https://m.edsoo.ru/7f
X2 434572
DyHKIMHU Y
=X2, y= X3, y=
VX, Yy =x[;
bubmuorexa [JOK
rpadgudeckoe
95 https://m.edsoo.ru/7f
pernieHue
. 434438
ypaBHEHHUI U
CUCTEM
yYpaBHEHUU
DyHKIMHU Y
=X2, y= X3, y=
VX, y = [xl;
bu6mmoreka [JOK
9 rpaduueckoe ttos: .
pelleHHe ttps://m.edsoo.ru/7
YpaBHEHUU U 434eb4
CUCTEM
YpaBHEHUU
IToBTOpenue
OCHOBHBIX
MOHSITUMN U
METOJI0B bubmuoreka [JOK
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[ToBTOpEHME
OCHOBHBIX
MMOHATHH U
METOMIOB

98 KypcoB 7 u 8
KJIaCCOB,
000011IEHNE
3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43736¢

IToBTOpenue
OCHOBHBIX
MMOHATUH U
METOJI0B

99

bu6mmoreka [IOK
https://m.edsoo.ru/7f
437510

KypcoB 7 u 8
KJIaCCOB,
000011IEHNE
3HAHUHI

[ToBTOpEeHUE
OCHOBHEBIX
TMOHATHH U
METOJIOB
100 | kypcoB 7 u 8
KJIACCOB,
000011IeH1E
3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
4376b4

HNrorosas
101 | KOHTpOJIbHAS
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/7f
436h88

[ToBTOpeHue
OCHOBHEBIX
MMOHATHH U
METOJIOB
102 | kypcoB 7 u 8
KJIaCCOB,
00001IeHne
3HAaHUMN

bubmuorexa [JOK
https://m.edsoo.ru/7f
437858

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

9 KJIACC

Ne | Tema ypoka

KoaunuecTBO 4acoB

Jlara

DJIeKTPOHHbIE
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n/

Bce
ro

KonTtpoas
HbIE
padoThI

IIpakTHye
cKHe
padoThI

nusyue
HHUS

uugposbie
o0pa3oBaTeJIbHbI
e pecypchbl

PanuonanbHble
yucia,
UppALMOHATIEH
BIC YHCIIa,
KOHEYHBIE U
OCCKOHEUHBIC
JIECATUYHEIE
npodu

MHOKeCTBO
JIEUCTBUTCITLHEI
X YHCEeIL,
JIEUCTBUTEITLHEI
€ 4Hcja Kak
OCCKOHEUHBIC
JIeCATHYHBIC
npobu

B3anmuo
OJIHO3HA4YHOE
COOTBETCTBHUE
MEXIY
MHO>KECTBOM
JIEUCTBUTEIIbHBI
X YHCe U
MHO>KECTBOM
TOYEK
KOOPJAMHATHOU
IpsAMOit

CpaBHeHMe
JEUCTBUTEITLHEI
X YHCell,
apudmeTnyeck
He JSUCTBUS C
JIEUCTBUTEITLHEI
MM YHCJIAMH

[Tpubnuxénnoe
3HA4YCHNE
BCJIIMYHHBI,




TOYHOCTh
npuOIIMKEHUS

OkpyrieHue
yucel

OkpyrieHue
yucel

[Ipukuaka u
OLIEHKa

pPEe3yIbTATOB
BBIUMCIICHHI

[Tpukuaka n
OIICHKA

pe3ynbTaToOB
BBIUMCIICHHI

10

JImueiinoe
ypaBHEHUE.
Pemenne
YpaBHEHUH,
CBOJSIINXCSA K
JIMHEHHBIM

bubmuorex [IOK
https://m.edsoo.ru/7
f43bf66

11

JInneiiHoe
yYpaBHEHHUE.
Pemenune
YpaBHEHUH,
CBOJISIINXCS K
JIMHEUHBIM

12

KBanparnoe
YpaBHEHHUE.
Pewenne
YpaBHEHUH,
CBOZSAIIMXCS K
KBaJIpaTHBIM

bubmmoteka IIOK
https://m.edsoo.ru/7
f43c542

13

KBagpartHoe
YpaBHEHHUE.
Pemenne
YpaBHEHUH,
CBOZSAIIMXCS K
KBaJIpaTHBIM

but6mmoreka [IOK
https://m.edsoo.ru/7
f43c542

14

bukBagpaTHbie
YpaBHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7
f43c3d0
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15

bukBanpaTtHbie
YpaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7
f43c3d0

16

[Ipumepsl penieHus
YPAaBHEHUU TPETbEN U
YETBEPTOU CTEIIECHEU
pa3IoKEHUEM Ha
MHOXUTEIN

17

[Ipumeps! perieHus
YPaBHEHUHU TPEThEN U
YETBEPTOU CTEIICHEN
pa3IoKEHUEM HA
MHOXUTEIN

18

Pemenue
JTPOOHOPAIIMOHATIEHBIX
YpaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7
f43c9h6

19

Pemenue
JTPOOHOPAIIMOHATIEHBIX
YpaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43c9h6

20

Pemmenne TekCTOBBIX
3a/a4 anreOpanyecku
M METOJO0M

21

Pelienne TeKCTOBBIX
3aaa4 anre6pa1/1quI<H
M METOJOM
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22

Perrenune TeKCTOBBIX
3a7a4 anreOpandecku
M METOJOM

23

KonTponbhas
pabora 1o Teme
"VpaBHeHUs €
OTHOH
nepeMeHHoi"

24

YpaBHeHue ¢
JIBYMsI
TIEPEMCHHBIMH
U ero rpaduk

bubnunoreka LIOK
https://m.edsoo.ru/7
f43d0b4

25

YpaBHeHue ¢
JIBYMSI
NIEPEMEHHBIMU
U ero rpadux

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

26

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
NePEMEHHBIMU
U €€ penieHue

27

Cucrema 1Byx
JIMHEVHBIX
YpaBHEHUH ¢
JBYMSI
NePEMEHHBIMU
U €€ penieHue

28

Cucrema 1Byx
JIMHENHBIX
YpaBHEHUH ¢
JBYMSI
[IEPEMEHHBIMU
U €€ penieHue
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29

Cucrema 1Byx
JIMHEVHBIX
YpaBHEHUH ¢
JABYMS
[IEPEMEHHBIMU
U €€ pellICHUe

30

Pemenne
CHCTEM JIBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEHHOoE, a

bu6nmoreka [IOK
https://m.edsoo.ru/7
f43d23a

ApYyroe —
BTOPOM CTENECHU

31

Pemenne
CHUCTEM JBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEHHOoE, a

ApYyroe —
BTOPOM CTENEHU

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

32

Pemenne
CHUCTEM JIBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEWHOE, a

ApYyroe —
BTOPOM CTENEHU

33

Pemenne
CHCTEM JIBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEWHOE, a

ApYyroe —
BTOPOM CTENEHU
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34

I'paduueckas
UHTEpIpeTanus
CHCTEMBI
YpaBHEHUH ¢
ABYMsI
NepEMEHHBIMH

35

Pemenne
TEKCTOBBIX
3a71a4
anredpandecku
M CIIOCOOOM

36

Pemenue
TEKCTOBBIX
3a1a4
anreOpanvdecKu
M CIIOCOOOM

37

Kontponbnas
pabora 1o Teme
"CucTtemsl
ypaBHEHUI"

38

YucnoBbie
HEpPABEHCTBA U
HUX CBOMCTBa

39

YucnoBbie
HEpPABEHCTBA U
HUX CBOICTBa

bubmmoteka IIOK
https://m.edsoo.ru/7
f43adb5a

40

JInaeHbIe
HEpPABEHCTBA C
OJTHOH
MEPEMEHHOM U
UX pElIeHue

bubnmorexa LIOK
https://m.edsoo.ru/7
f43af08

41

JInHelHbIE
HEpPABEHCTBA C
OTHOH
MEPEMEHHOM U
UX pElIeHue

but6mmoreka [IOK
https://m.edsoo.ru/7
f43af08
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TOYKAMH Ha
KOOPAMHATHOM
TUIOCKOCTH

81

JIunelinblil 1
SKCIIOHEHIIHAIIb
HBIN pOCT

82

CloXHbIe
MPOLIEHTHI

bubmmoteka IIOK
https://m.edsoo.ru/7
f43fele

83

CroXHble
MPOLIEHTHI

bubnmorexa LIOK
https://m.edsoo.ru/7
f4401a6

84

KonTponbHas
pabota mo Teme
"YucnoBbie
MOCJIEI0OBATENb
HOCTH"

bubmmoteka IIOK
https://m.edsoo.ru/7
1440418
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IToBTOpEHue,
00001IeHNE U
CHCTEeMAaTHU3alH
s1 BHAHUU.
3anuch,
CpaBHEHUE,
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JEHUCTBUS C
JEUCTBUTCIILHEI
MU YHCIIaMHU,
YHUCIIOBAs
npsMas
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[ToBTOpEHME,
000011IeHNE U
CHCTEeMAaTU3alH
s1 BHAHWH.
IIpouenTsi,
OTHOIIICHUS,
MPOTIOPIUU
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[ToBTOpEHME,
00001IEeHE U
CHCTEMAaTH3allH
sI 3HAHUH.
Oxpyrienue,
npuOIMKEeHue,
OlICHKA

88

[ToBTOpEHHE,
0000111EHE U
CHCTEMAaTU3aIH
sl SHAHUH.
Pemenne
TEKCTOBBIX
3amad
apudmeTnyeck
KM CIIOCOOOM

bubmmoteka IIOK
https://m.edsoo.ru/7
f443b12
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IToBTOpEHME,
00o0011IeHE N
CHCTEMAaTU3aIH
s 3HAaHWH.
Pemenne
TEKCTOBBIX
3a7a4
apudmeTnyeck
KM CITOCOOOM

but6mmoreka [IOK
https://m.edsoo.ru/7
f443cd4
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IToBTOpEHME,
000011IEHE U
CHCTeMaTH3aIu
s 3HAaHWH.
Pemrenne
TEKCTOBBIX

but6mmorekxa [IOK
https://m.edsoo.ru/7
f443fea
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3a1a4
apupMeTH4IECK
KM CIIOCOOOM
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IToBTOpEHME,
o0o0mieHne
CUCTEeMaTH3aI1
s 3HAaHUU.
[IpeoOpazoBanu
e
anreOpanvecKu
X BBIPAKECHUI,
JOTTYCTHMBbIE
3HauCHUs

bu6nunoreka LIOK
https://m.edsoo.ru/7
f4441ca
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IToBTOpEHME,
o0o0mieHne
CUCTEeMaTH3alH
s 3HAHM.
[IpeobpazoBanu
e
anreOpanvecKu
X BBIPAKECHUH,
JIOTTYCTHMBIE
3HAYCHUS

bubmuoreka [{OK
https://m.edsoo.ru/7
1444364
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IToBTOpEHME,
o0oO01enne un
CUCTEMATH3aLH
s 3HAHUU.
[IpeobpazoBanu
e
anreOpanvyecku
X BBIPAKECHUH,
JOITYCTHMBbIE
3HAYEHUs

bubnmorexa LIOK
https://m.edsoo.ru/7
444612



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

94

IToBTOpeHwue,
00001IeHne ©
CUCTeMaTH3alH
s 3HAHUU.
[IpeobpazoBanu
e
anredpanvdecku
X BBIPAKECHUH,
JIOTTyCTUMBbIE
3HAYEHUS

bubnunoreka LIOK
https://m.edsoo.ru/7
14443294
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[ToBTOpEHHE,
0000111eHHE U
cHCTeMaTH3amu
s SHAHUH.
DyHKIUHU:
MOCTPOCHUE,
CBOMCTBaA
M3Y4YEHHBIX

byHKIMi

bubnuoreka [{OK
https://m.edsoo.ru/7
f444c56
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[ToBTOpEHwue,
00o0011IeHE U
CHCTEMATHU3AIH
sI 3HaHUM.
DyHKINHU:
IIOCTPOEHUE,
CBOMCTBA
M3yYEHHBIX

byHKIMI

bubmmoteka IIOK
https://m.edsoo.ru/7
1444144
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IToBTOpEHNME,
00001IeHHE U
cHCTeMaTHu3aIu
s1 BHAHUU.
DyHKIUHU:
IIOCTPOEHUE,
CBOMCTBaA
M3yYECHHBIX

byHKIII

but6mmoreka [IOK
https://m.edsoo.ru/7
f44516a
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IToBTOpeHwue,
o0o011eHne u
cucTeMaru3anu
s 3HAaHUU.
DyHKIUHU:
IIOCTPOCHHUE,
CBOMCTBA
M3Y4YEHHBIX

byHKIII

bu6nmoreka [IOK
https://m.edsoo.ru/7
f4452¢e6
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IToBTOpeHue,
00001IeHne "
CUCTeMaTH3alH
sl 3HAHH.
I'padpuaeckoe
peleHue

bubnunorexa LIOK
https://m.edsoo.ru/7
445516

YpaBHEHUH U UX
CHUCTEM

10

[ToBTOpEHHE,
00o01IeHne #
cucTeMaTtusanu
s 3HAHH.
I'paduueckoe
pelieHne
YpaBHEHUH U UX
CHUCTEM

10

Hrorosas
KOHTpPOJIbHAS
pabota

10

O06o061IEHNE U
CHUCTEMAaTHU3aLHA
s SHAaHUH

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

I'EOMETPUA
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HOACHUTEJBHASA 3AIINCKA

I'eomeTpusi Kak OOWH W3 OCHOBHBIX pAa3JEIOB UIKOJIBHONM MaTeMaTHKH,
UMEIOIINUNA CBOEH 1ebl0 00eCeunTh U3yYyeHUEe CBOMCTB U pa3MepoB (GuUryp, ux
OTHOLIEHW M B3aUMHOE PAacCIOJIOKEHHE, ONHUPAETCS Ha  JIOTUYECKYIO,
JOKA3aTeJIbHYI0 JMHUIO. LIeHHOCTh M3y4eHHUs TEOMETPUU HA YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIHIICS YUUTCSA MPOBOIUTH
JIOKAa3aTeJIbHbIE PACCYKIECHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUEHUS, TOKa3bIBATh
UCTUHHBIC YTBEPKJCHHUS W CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MNPOBOJUTH
pacCcy X IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPXKICHUSI.

BTopoii mnenpr0 M3ydeHHs TEOMETPHM SBIIETCS HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPH PEIICHHH KaK MaTeMAaTHYECKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUAIOUIUXCA B peajbHOM KU3HU. OOyyaromuiics OJDKEH Hay4YuTbCs
OTIpEEIUTh F€OMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAaMHU JAaHHBIA 4EPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 36MEJIBHOTO y4acTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJIOKOHHOTO KabOens uiu TpeOyeMble pa3Mmephbl Tapaxka IJis aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIUTENIbHAS JIMHUS B U3YYEHHH T'€OMETPHH.
[Ipu pemieHun 3a1ad NPaKTUYECKOTO XapakTepa OOYyYaIOIIMUNCS YYUTCS CTPOUTH
MAaTEMaTUYECKUE MOJEIM  pEalbHBIX JKU3HEHHBIX CHUTyalud, IPOBOJMTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIYYEHHOT'O pE3yJIbTaTa.

KpaiiHe BaxHO NOAYEPKUBATH CBSI3U TE€OMETPUM C JAPYTUMH Yy4e€OHBIMHU
MpeAMETaMi, MOTUBHPOBATH MCIOJIb30BATh ONPEICICHHS] T€OMETPUUECKUX (PUryp
U TOHSATUH, IEMOHCTPUPOBATh NPHUMEHEHHUE MOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKEe. OTH CBSI3M Haubojiee SpKO BHUAHBI B Temax «BekTopsi»,
«Tpuronomerpruueckue CoOTHOIIEHUs», «Mertox koopauHar» u «Teopema
[Tudaropar.

VYyeoOnslii Kypc «l'eomMeTpus» BKIIOYAET CJEAYIOIIUE OCHOBHBIE PAa3/EIIbl
conepxkanusi: «l'eomerpuueckue @UIrypsl W HUX CBOMCTBa», «M3mepenue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBbI KOOPAMHATBI HA  IUIOCKOCTHY,
«Bektopsy, «/[Bmkenus miuockocTuy, «lIpeodpazoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Hejen0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).

COILEPKXAHUE OBYUYEHUASA

7 KIIACC



HauaneHabie noHaTua reometpun. Touka, ripsamasi, OTpE30K, JIyd. YTroi. Buasl
yriaoB. BepTukanbHble U CMEXHBIE YIUIbl. buccektpuca yrna. Jlomanas,
MHOT'OYroJIbHUK. [lapainensHOCTh U EPIIEHIUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie  Qurypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHH.
[IprMepbl CHMMETPHH B OKPYKAOLIEM MHPE.

OCHOBHBIE TIOCTPOCHHUSI C IOMOUIBIO LHUPKYJIS M JIMHEWKU. TpeyroybHUK.
BricoTa, Menuana, OuccekTpuca, iX CBOMCTBA.

PaBHOOEnpeHHBIE M  PAaBHOCTOPOHHUM  TpeyrojapHUKH. HepaBeHCTBO
TPEyTOJIbHHKA.

CBoiicTBa W TMpPU3HAKKM PaBHOOEIPEHHOTO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKY [TAPAJUIEIBHBIX NPsAMBIX. CyMMa YIJIOB TPEYrOJIbHHKA.
Breninue yribel TpeyroibHuUKa.

[IpsmMoyrosbHbId ~ TpeyroabHUK. (CBOWCTBO MEOWaHbl IPSMOYTOJBHOTO
TPEyrojabHUKA,  NPOBEAEHHOM K  runoreHyse. [lpusHaku  paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTOIBHUK € yTaoM B 30°.

HepaBencTtBa B reoMeTpUM: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIeM yrie U OOJIbIIeH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuyeckoe MmecTo TOYeK. buccekrpuca yria W CEpeIMHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUUECKAE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOopJla W JAuaMeTp, HuX CcBoiicTBa. B3ammHoe
pAacmoJIOKEHUE OKPY>KHOCTU W mpsimoil. KacarenbHast u cekymias K OKpY>KHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yroy. BrnucaHHas ¥ ONHMCaHHas OKPYKHOCTH
TPEYroJbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamM, ero npu3Hakyd U CBOWCTBA. YacTHbIE
cllydad TapajiesorpaMMmoB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), UX NpPHU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBAa W MPHU3HAKH.
[IpssMoyrosibHas Tparneuus.

Meron ynBoenuss meauanbl. LlentpansHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPUMOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojibHHKA.

[TogoGue TtpeyroapbHukoB, KodhduimenT mogodus. [lpusznaku momoous
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peieHuy MpakTUYECKUX 3a/1ay.

CgoiictBa miomaneid reomerpuyeckux ¢uryp. dopmynbsl nas 1iomaau
TPEYroJIbHUKA, Napajuiesorpamma, pomba u Tpaneuuu. OTHOLIEHWE IJIOMAAEH
no100HbBIX uryp.



Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa npu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrja HpsIMOYTOJBbHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUrOHOMETpUUYECKHE (YHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble M UEHTpAJIbHBIE YTJbI, YIoJl MEXJY KacaTelbHOM U XOpIOH.
Yriel  Mexay XopJaMH M CEeKyIIMMH. BrhucaHHble HW = ONUCaHHBIE
4eThIPEXYTOJIbHUKUA. B3anMHOe pacronokeHue JBYyX OKpykHocTeil. Kacanue
okpyxHocTell. O0mue KacaTreabHbIe K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEICHUSI.

Pemenne tpeyronbHuKoB. TeopeMa KOCUHYCOB U TEOpeMa CUHYCOB. Pelienne
MPaKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
[IpeobpazoBanue nomodus. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O IPOU3BEIECHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, smmmHa  (MOAynh)  BEKTOpa, COHAINPABIEHHBIE  BEKTODHI,
MPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallMi HaJl BEKTOpaMmHu. Pa3nokeHuWe BEKTOpa MO JIByM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTel BekTtopa. CKalIpHOE NPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIUHATHI HA IUNIOCKOCTU. Y PAaBHEHUS MPSIMOM U OKPY>KHOCTH B
KOOpAWHATAX, MEePEeCeUCHUE OKPYKHOCTEH M TpsMbIX. MeToj KOOpAuHAT U €ro
MIPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJIbHUKM. JlmmHA  OKpykHOCTH. ['pamycHas wu
paauaHHas Mepa yrjia, BBIUHMCICHHE JIMH JIyT OKpyxHocTed. Ilnomanp kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUST TUUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (QuUryp (dJieMeHTapHbIC
npeactasienus). [Tapannensubiit nepenoc. [loBopor.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

Ba3oBble Jijornyeckue AeicTBHA:



* BBIBJISITH M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYEeCKUX
OOBEKTOB, TMOHATHUNA, OTHOIICHUM MEXAy MOHATUAMH, (OPMYIUPOBATH
ONpEeNeNeHUs]  TOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJacCU(pUKallMM, OCHOBAaHUA HJsi OOOOIIEHHS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NPeoOpPa3OBBIBATh  CYXKIACHHUS:
yTBEPAUTENbHbIE W OTpUIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0OIIue,
YCIIOBHBIE;

* BBISIBIISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUYUS
B (aKTax, JTaHHBIX, HAOIIOEHUAX U YTBEPKACHUAX, MIPeAaratb KpUTepuu
JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNI;

- IeJ1aTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

- pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMble U OT
OPOTUBHOTO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTUYeCKUX (aKTOB, BBICTPaWBaTh AapryMEHTALMI0, IPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

- BBIOMpaTh CHoco0 pemeHus y4dyeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPaTh HauOoJee MOAXOIAIMM C y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

« UCIIOJIb30BaTh BOIIPOCHI KaK WCCIICOBATCILCKANM HHCTPYMEHT ITO3HAHUS,
dbopMynHpoBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOpEUHE, MpoOIeMy,
CaMOCTOSTEIIbHO yCTaHABJIMBaTh HMCKOMOE | JIaHHOE, (HOPMHPOBATH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

* IPOBOJIUTh IO CaMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHYy HECJIOXKHBIM
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIECIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;

* CAMOCTOSITENILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, HWCCIICIOBAHUS, OIICHWBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

« IPOTHO3MPOBATh BO3MOYKHOE PAa3BUTHE IMpOIECcCca, a TAaKKe BBIJIBHTaTh
MIPEITOJIOKCHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

* BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(MOPMALMK, JaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHMS 3a]1a4H,

- BBIOMpaTh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTCPIPETUPOBATH
WH(GOPMAIIHIO Pa3IMIHBIX BUIOB U (DOPM ITPEICTABICHNS;



- BBIOUpaTh (opMy TpeAcCTaBieHHS HHPOPMALMK U  WUIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMamMH, HWHOM rpagukod u ux
KOMOMHAIIUSIMU;

« OIIEHUBATh HAASKHOCTh WHOOPMAIIUU 10 KPUTEPUSIM, MPEAIOKCHHBIM
yUuTeNIeM UIH CPOPMYIHMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE YyYeOHbIEe JeHCTBUS:

« BOCIIPUHUMATD U (hOPMYJIIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOILIeHHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX U THUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy pEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTarT;

« B X0JIe¢ OOCYXJE€HHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBbI,
npo0sieMbl, pelraeMon 3aaud, BHICKA3bIBaTh UJCH, HAIICJICHHbIE HA TTOMCK
pELIEHUsI, COIMOCTABISITh CBOU CYXIEHUS C CYXKICHHSIMU JIPYyTHUX
YYaCTHUKOB JHAJIOTa, OOHApYKMBATh Pa3jiM4Me U CXOJICTBO MO3UIIUN, B
KOpPEKTHOU popme GOopMyTUPOBATH PA3HOTIIACHS], CBOM BO3PAYKEHMUS;

* PEJICTABJISITh PE3YJIbTAThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICAOBaHUs,
MIPOEKTA, CAMOCTOSTEIILHO BHIOUPATh (pOpMAaT BHICTYIUICHUS ¢ YUETOM 3a71a4
IpPEe3eHTaIlMK U 0OCOOEHHOCTEH ayIUTOpHUH;

* IOHUMAaTh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIWBHIYaJbHOU
paboTHI MPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 1I€Ib COBMECTHOW JESATENbHOCTU, IJIAHUPOBATHh OpPraHU3alUI0
COBMECTHOW paboThl, pacnpenensarb BHAbI pabOT, 0roBapuBaThCA,
00CyXKIaTh MpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJBKUX
JIIOJICH;

* Y4aCTBOBaTh B IPyNIoBbIX (hopmax paboThl (00CyKIeHMs, 0OMEH MHEHUSIMU,

MO3TOBbI€ IITYPMBl W JIPyTHUE€), BBIMOJHATH CBOK 4YacTb paldOThl U

KOOPAUHUPOBATH CBOM JACHCTBUSI C APYTUMHU YJIEHAMH KOMaH/bl, OIICHUBATh

KauecTBO CBOEro BKJaJa B OOMMA MOPOAYKT TO  KPUTEPHUSIM,

c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

* CAMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUS 3a1ayu (WA €ro
4acTh), BBIOMpATh CMOCOO pEIICHUsS ¢ YYETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHbII HHTEJJIEKT:

« BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTaTra

pelIeHns MaTEMaTUIECKOM 3a/1auu;



* IPEIBUAECTh TPYJIHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IPU PELICHUM 33]1a4u,
BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

* OLICHUBATh COOTBETCTBUE pe3yibTaTa JAESITEIbHOCTU IMOCTABICHHOW LEIH H
YCIIOBUSM, OOBSCHATH MPUYMHBI JOCTHXKCHHSI WA HETOCTHDKCHHS I,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOyYAIONIMICS MOJYYUT CIEIYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTh H3y4Y€HHbBIE Te€OMETpUYECKHE (UTYpBI, ONPEAENATh HUX
B3aUMHOE paCIOJIOKEHUE, H300paxkaTb TeOMETPUYECKUE (UTYPBI, BBINOJIHATH
YEpTEKHU 110 YCIOBHIO 3a/1auu. MI3MepsTh TMHENHBIE U YTIIOBbIE BEJIMYMHEI. Pemars
3a/1a4v Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jenatb rpyOyr0 OLEHKY JHMHEHMHBIX M YIJOBBIX BEIUYUH MPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznmuyarh pa3Mmepbl 3TUX
0OBEKTOB 110 OPAJIKY BETUUUHBI.

CTpouTh 4EepPTEKU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaTbCsd IPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKIAEHUSA C MCIIOJB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELIEHUN TEOMETPUUYECKHX 3a7ad.

Onpenenars MapauieabHOCTh TPSIMBIX C MOMOILBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMHU ceKymasd. Onpenensars MapauiesIbHOCTh NMPAMBIX C MOMOILBI PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSMOU 10 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4aToi Oymare.

[IpoBOIWTH BBIYKMCICHUS W HAXOJUTh YKCIOBbIE W OYKBEHHBIE 3HAUYCHMHS
yIJIOB B TEOMETPUYECKMX 3aJadyax C HCIOJb30BAaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB yIrjoB, OOpa30BaHHBIX MPH
MIEPECEUCHNH JBYX NapaJUIelbHBIX MNPAMBIX CEKyllel. Pemare npakTuueckue
3a/1a4v Ha HaXOXJICHHUE YIJIOB.

Brnanerp NOHATMEM TIE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEIECIAThH
OMCCEKTPHUCY YIJIa U CEPEeIMHHBIN MEPIEHANKYIIAP K OTPE3KY Kak TeOMETPUUYECKUE
MECTa TOYEK.



@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuaMerpa
OKPYXKHOCTH, II0JIb30BAThCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA NPHU
pelIeHnu 3aaa4.

Brnaners moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbBHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHTp. [lonb3oBaThes (akTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAlOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIUHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHOM TOUKE.

Brnaners nmoHsATHEM KacaTEIbHOM K OKPYXXHOCTH, IIOJIB30BaThCA TEOPEMOU O
IIEPIICHIUKYJISIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

ITonb30BaTbCAd NPOCTEHIIMMU I€OMETPUYECKUMHU HEPABEHCTBAMM, ITIOHUMATh
UX NPAKTUYECKUI CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS € ITIOMOLIBIO LIUPKYJIA U
JIMHENKH.

K xoHmy oOyuenus B 8 kJacce oOydarolUiCs MOJYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTAThI:

Pacno3naBath OCHOBHBIE BHJIbl YETBIPEXYTOJBHUKOB,  UX

AJIEMEHTHI, MOJb30BAaThCA HMX CBOWCTBAMHM NPH PEIIEHUU TE€OMETPUYECKHX
3az1ay.

[IpuMeHATH CBOMCTBAa TOYKHM MEPECEUEHUS MEOUAH TPEyrojbHUKA (LEHTpa
Macc) B PEIICHUH 3a/au.

Bragets noHATHeM CpelHEW JIMHUM TPEYroJibHUKAa W Tpareuuu, TPUMEHSTh
MX CBOKCTBAa NIPU PEIICHHWM T€OMETpUUYECKUX 3anad. llomb3oBarecs Teopemoit
dajieca 1 TEOPEMOI O MPOMOPIIMOHAIIBHBIX OTPE3KaX, MPUMEHSTh UX ISl peLIECHUs
NPAKTUYECKUX 3a]a4.

[TpuMeHsTh IpU3HAKY 1T0100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUECKUX
3azay.

[Tonb3oBaTbea Teopemoit Iludaropa 1as pelieHUs] TEOMETPUUYECKUX U
npakTuyeckux 3agady. CTpoUTh MAaTeMaTHYECKyl0 MOJENIb B MPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JIJTUHBI.

Brnagete mNOHATMSAMH CHHyCA, KOCHMHyCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroibHuKa. [1oyib30BaThCsl 3TUMHM MOHATUSIMU JJIS PELICHUS
NPaKTUYECKUX 3a]1a4.

Beruucnars (pa3nuuHbIMUA CIIOCOOAMU) TUIOMIAb TPEYTOJbHUKA U TLIOIIAH
MHOTOYTOJIBHBIX QUTYp (IOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYJISTOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnagers MOHATUSMU BOMCAHHOTO M IIEHTPAJIBHOIO yria, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriax, yriaX MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIOU IPU PELIEHUH N'€OMETPUYECKUX 3a1ay.

Bragere NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELIEHUN 3a/1a4.



[TpuMeHsATH MOJlydYeHHBbIE 3HAHMUSA HA NMPAKTHKE — CTPOUTh MaTeMaTHYeCKue
MOJIENU IS 3a/1a4 peasibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHHS
C TpUMEHEHHEM TOon00Uis U TPUTOHOMETPHUH (MOJB3YyACh, I/I€ HEOOXOAUMO,
KQJIBKYJIAITOPOM).

K xoniy oOydenuss B 9 kJjacce OOyYarONIMICS MOJYYHUT CIEIYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MIOMOILBIO PA3JIMYHBIE 3JIEMEHTHI NPSIMOYIOJBHOIO TPEYrOJbHHUKA («PEIICHUE
IPSIMOYTOJIHBIX TPEYTrOJIbHUKOBY). HaxouTh (C MOMOIIBI0 KANBKYJISITOPA) AJTUHBI
U YIJIb JJ1SI HETAOJIUYHBIX 3HAYCHUH.

[Tonb30BaTbes GopMyIaMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXJIECTBOM 11 HAXOXKJIECHHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXO0KJICHUS Pa3Iu4YHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh HX MpH
pPELIEHUY T€OMETPUYECKUX 3a/1a4.

Brnagere mnoHATHAMH ~— TpeoOpa3oBaHUsA  MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX Guryp. [Toap30BaThCs CBONCTBaAMU MOA00US] TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYUCIATH JJIMHBI M HAXOAWUTh YIJIbI y MOMOOHBIX QUIYp.
[IpumeHsTh CBOWCTBAa MOAOOMS B MpPAKTUUYECKUX 3ajadaX. YMETb IPUBOIUTH
IPUMEPHI TOJIOOHBIX (PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCA TEOPEMAaMU O IPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUUYECKUN W (U3HUECKUI
CMBICJI, NPUMEHATh UX B PELUICHUH TEeOMETPUYECKHMX U (PU3MUECKHX 3ajad.
IIpuMEHATh CKaJISIPHOE NPOU3BEACHUE BEKTOPOB [IJIS1 HAXO0XKACHUS JUIMH U YIJIOB.

[lonb30oBaThCcd METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B
pELIeHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Bragers NOHATHSAMM NPABUIBHOTO MHOIOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY’KHOCTH M PAJWaHHOM MEpbI yIila, YMETh BBIYHUCIATH IUIOLIA/Ib
Kpyra u ero yacteil. [IpuMeHsaTh noJydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonuth ocu (WU LEHTPbI) CUMMETpUU (UTYp, NPUMEHSTH JIBHXKCHHS
IIJIOCKOCTH B IMPOCTENIIUX CIIydasx.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN IS 337a4 PeajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS
C NpPUMEHEHUEM MOAOO0US U TPUTOHOMETPUUECKHX (YHKUUH (MONb3ysCh, TE
HE00X0IUMO, KaJIbKYJISITOPOM).
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. bubmmotexa LIOK
HeThIpexyronbHy 12 1 https://m.edsoo.ru/7f417
ki el8
Teopema Paneca
U TEOpeMa o
MPONOPLIMOHATBH Bubnuoreka HOK
BIX OTPE3KaX, 15 1 https://m.edsoo.ru/7f417
O0100HBIC e18
TPEYTOJIbHUKHU
[Lnomans.

Haxoxnenue
TIonaaen bubanoreka [JOK
TpEYTOJIBPHIKOB 1 14 1 https://m.eds00.ru/7f417
MHOTOYTOJIbHBIX e18
duryp. Inomamu o
noJ00HBIX Uryp
Teopema
Iudaropa u bubnuorexa [HOK
HagaTa 10 1 https://m.edsoo.ru/7f417
TPUTOHOMETPUU el8
Ve B
OKPY’KHOCTH.
Bnucannsie u
OIMCAaHHBIC bubmoreka LIOK
HYCTBIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417
. KacareiabpHble k el8
OKPY>KHOCTH.
Kacanue
OKPYKXHOCTEN
IToBTOpEHME, bu6nuoreka [IOK
000611eHne 4 1 https://m.edsoo.ru/7f417
3HAaHUMN el8
OBUIEE
KOJIMYECTBO
YACOB 10 68 6 0
[TPOIT'PAMME
9 KJIACC
'CTBO 4aCOB JJIeKTPOHHbIE
Ne | HaumenoBanme (poBbiIe)
m/ | pajylenoB HTEM | peo IIpakTH4eck | ofpasoBareabHbIe
I HporpaMMbI 0 KOHTpOJIbH ue paﬁOTbI pecypc]ﬂ
ble padoThbI
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Tpuronomerpus

. Teopemsl
KOCHHYCOB H bubmumorexa [IOK
CHHYCOB. 16 https://m.edsoo.ru/7f41al
Pemenue 2c
TPEYTOJIHHUKOB
[IpeobpazoBanu
€ nono6us. Bu6morexa LIOK
Merpuueckue 10 https://m.edsoo.ru/7f41al
COOTHOIIICHHUS B &
OKPYKHOCTH
bubmuoreka [JOK
BexkTopsl 12 https://m.edsoo.ru/7f41al
2c
JexapToBbl bubnmoreka [JOK
KOOpJMHATHI Ha 9 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHBIE
MHOT'OYT'OJIbHUK
u. Jlmana bubmuoreka [JOK
OKpY’KHOCTH 1 8 https://m.edsoo.ru/7f41al
TUIOMIA/Ib Kpyra. 2
Beruucnenue B
TIOIIAJIe
bubmuorexa [JOK
ABrieHns 6 https://m.edsoo.ru/7f41al
TUTOCKOCTH 2
IToBTOpEHME,
060011IeHHE, bubnuorexa [IOK
CHCTEMATH3aIl 7 https://m.edsoo.ru/7f41al
sl 3HAHUM 2C
OBIIEE
KOJIMYECTBO
YACOB IIO 68

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara
uudgposbie
KonTpounb IIpakTnyec
n/ | Tema ypoka Bce P P U3YHEH | ogpazoBaTeanHbIE
- HbIe KHe padoTbl | | o
ro pecypcsl
padoThI
[Ipocreiimue bubmmoreka [IOK
TEOMETPUYECK 1 https://m.eds00.ru/886
ue 00BEKTHI 6b724
bubnnoreka IIOK
Muoroyronss 1 https://m.eds00.ru/886
UK, JJOMaHas 6ch6a
CMeEXHEIE H bubnnoreka IIOK
BEPTUKAJIbHbI 1 https://m.eds00.ru/886
€ yIJIbl 6¢5¢0
CMeEXHEIE H bubnnoreka IIOK
BEPTHUKAJIbHBI 1 https://m.eds00.ru/886
€ yTJIbl 6¢7be
CMexHbIe U
BEPTHKATHHBI 1
€ yIJIbI
CMmexHble U
BEPTHKATHHBI 1
€ yIJIbI
CMmexHble U
BEPTHKATbHBI 1
€ yIJIbI
CMmexHble U
BEPTHKATHHBI 1
€ yTJIBI
H3smepenune
JIUHEWHBIX U
YTTIOBBIX
BEJINYMH, 1
BBIYHCIICHHE
OTPE3KOB U
yTJIOB
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10

Hsmepenue
JIMHEUHEBIX U
YTJIOBBIX

Bbubnuoreka LIOK
https://m.edso0.ru/886
6c3ea

BEJIMYUH,
BBIYUCIICHUE
OTPE3KOB U
YIJIOB

11

N3mepenue
JIMHEWHBIX U
YIJIOBBIX
BCJINYHH,
BBIYHCIICHHE
OTpPE3KOB U
yIJI0B

12

N3mepenue
JIMHEWHBIX U
YIJIOBBIX
BCJINYHH,
BBIYHCIICHHE
OTPE3KOB U
YTJIOB

13

[Iepumerp u
monanb
uryp,
COCTAaBJICHHBI
X U3
MIPSIMOYTOJIbH
UKOB

14

[Tepumerp u
moniaab
uryp,
COCTAaBJICHHBI
X U3
MIPSIMOYTOJIbH
UKOB
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15

ITonsatue o
pPaBHBIX
TPEYTOJIbHHUKA
X "
MepBUYHBIE
MpEeICTaBICHU
sl O PaBHBIX

¢durypax

bu6nuoreka [IOK
https://m.edso0.ru/886
6ce80

16

Tpu npuzHaka
paBeHCTBa
TPEYroJIbHUKO
B

bu6nmoreka [IOK
https://m.edso0.ru/886
6dlfa

17

Tpu npuznaka
paBeHCTBa
TPEYTroJIbHUKO
B

bubmuorexa [JOK
https://m.edso0.ru/886
6d34e

18

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKO
B

bubmuorexa [JOK
https://m.edso0.ru/886
6e0le

19

Tpu npusHaka
paBeHCTBa
TPEyroJIbHUKO
B

20

Tpu npusHaka
paBeHCTBa
TPEyroJIbHUKO
B

21

Tpu npusHaka
paBeHCTBa
TPEyroJIbHUKO
B

but6mmoreka [IOK
https://m.edso0.ru/886
6e88e

22

IIpusnaku
paBeHCTBa
MIPSIMOYTOJIbH
BIX
TPEYTrOJIbHUKO
B
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IIpusnaku
paBeHCTBa
IIPSIMOYTOJIBH
BIX
TPEYrOJIbHUKO
B

24

CBoiicTBO

M€ IHaHbI
MPSMOYTOJIBH
oro
TPEYroJbHUKA

bu6nmoreka [IOK
https://m.edso0.ru/886
6e9ec

MIPOBEAEHHOMN
K TAIIOTEHY3¢e

25

CaoiicTBO
MeI1aHbl
IIPSIMOYTOJIBH
oro
TPEYrOJIbHUKA
)
MIPOBEAEHHOMN
K TUIIOTEHY3¢e

26

PaBHoOepen
HBIC 1
PaBHOCTOPOH
HHUC
TPEYrOJIbHUKA

bubmmoteka [IOK
https://m.edso0.ru/886
6d6fa

27

IIpusnaku u
CBOMCTBA
paBHOOEIpEH
HOTO
TPEYroJbHUKa

bubmmoteka [IOK
https://m.edso0.ru/886
6d880

28

[Ipusnaku u
CBOMCTBA
paBHOOEIpEeH
HOTO
TPEYroJbHUKA

bu6mmoreka [IOK
https://m.edso0.ru/886
6d880
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[Ipu3naku u
CBOMCTBA

bu6nuoreka [IOK
29 | pasHOGenpen https://m.eds00.ru/886
HOTO 6e26¢
TPEYTroJIbHUKA
HepaBenctBa
30 B T€OMETPHUH
bu6nmoreka [IOK
31 | Hepasencrsa https://m.eds00.ru/886
B F€OMETPUHU 6e3a2
HepaBenctBa
32 B F€OMETPUHU
HepasencrBa
33 B TCOMETPHUH
bubnnoreka IIOK
34 HPHMOYFOHI’H https://m.eds00.ru/886
b 6eb22
TPEYrOJIbHUK
¢ yriom B 30°
[IpssMmoyronbH
BIN
35 TPEYTOJbHUK
¢ yriom B 30°
KonTposbHas
pabora 110 bubmorexa [JOK
36 TeME https://m.eds00.ru/886
"TpeyronsHu 6ecbc
KI/I”
[TapannensHbI bubnuotexa [JOK
37 € IIpsAIMbIE, UX https://m.eds00.ru/886
CBOICTBa 6ef64
IIsaThIit
38 MOCTYJIaT

EBximnnma
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Hakpecr
JeKalue,
COOTBETCTBEH
HBIC U
OJIHOCTOPOHH
H€ YIJIbI,
o0pa3oBaHHBI
€ IpH
IepeceyeHu
napauiebHbI
X TPSMBIX
CeKyIleun

bu6nuoreka [IOK
https://m.edso0.ru/886
6f086

40

Hakpecr
JexaIue,
COOTBETCTBEH
HBIC U
OJTHOCTOPOHH
ue yriibl,
00pa3oBaHHBI
€ Ipu
nepeceuecHUH
napasuieIbHbI
X MPSMBIX
CEeKyIIeH

41

Hakpecr
JeKalue,
COOTBETCTBEH
HBIE U
OJIHOCTOPOHH
ue YIJIbl,
0o0pa3oBaHHBI
€ npu
IepeCeUCHU N
apajuIeIbHbI
X IMPAMBIX
CeKyIIei
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Hakpecr
JeKalue,
COOTBETCTBEH
HBIC U
OJIHOCTOPOHH
H€ YIJIbI,
o0pa3oBaHHBI
€ IpH
IepeceyeHu
napauieNbHbI
X TPSMBIX
CeKyIleun

43

Hakpecr
JexaIue,
COOTBETCTBEH
HBIC U
OJTHOCTOPOHH
ue yriibl,
00pa3oBaHHBI
€ Ipu
nepeceuecHUH
napasuieIbHbI
X MPSMBIX
CEeKyIIeH

bubmuorexa [JOK
https://m.edso0.ru/886
6f3b0

44

[Ipu3nak
MapajuIeIbHOC
TH TIPSIMBIX
yepes
PaBEHCTBO
paccTossHuI

OT TOYEK
OJIHOM
IpsAIMOI

JI0 BTOpOH
IpsAIMOI
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IIpusnax

napajuieIbHOC
TH TIPSIMBIX
yepe3
PaBEHCTBO
45 paccTostHUM
OT TOUYEK
OJTHOM
IpsIMOH 10
BTOpOH
MpAMOit
bubnnoreka IIOK
46 | Cymmayrios https://m.eds00.ru/886
TPECYTrOJIbHUKA 6630
bubnnoreka IIOK
47 | Cymmayrios https://m.eds00.ru/886
TpeyrojbHUKa 6f8ba
Buemnue bubmuorexa [JOK
48 YIJIBI https://m.eds00.ru/886
TPEYTOJNbHUKA 6faSe
BHeminue
49 yTIIBl
TpEeyroJbHUKa
KoHntponbnas
pabota no
TemMe
"Mapannesh bubmuorexa [JOK
50 BIE TIPAMBIE, https://m.eds00.ru/886
6febe
CyMMa yTJIOB
TpEeyroJbHUKa
OKpyXHOCTb,
XOpJIBI 1 bu6mmoteka [IOK
51 JHAMeT, UX https://m.edso0.ru/886
CBOICTBa 70800
Kacarenapnas bu6nuoreka [IOK
52 K https://m.edso0.ru/886
OKPYXXHOCTH 70e9a
OKpy»XHOCTb,
53 BIIMCAaHHAS B

yromn
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OKpy>KHOCTb,

54 BIIMCAHHAs B

yroi

[TonsiTue o

'MT, bubmmoreka [IOK
55 NPUMEHEHHE B https://m.eds00.ru/886

3a1a4ax 7013e

[TonsiTue o

'MT, bu6nmoreka [IOK
56 NPHMEHEHNE B https://m.edso0.ru/886

3anauax 10508

buccekrpuca

U CEpEeIVHHBIN

HEePIEHANKYII
57 Sp Kak

re€OMETPUUECK

ue Mecrta

TOYEK

OKpy»KHOCTB,

OIMUcCaHHas bubnmnorexka HOK
58 OKOTIO https://m.eds00.ru/886

TpeyrojbHUKa 170a62

OKpy>KHOCTb,

OINMCaHHas
59 OKOJIO

TpeyrojbHUKa

OKpyXHOCTb, bubnmnoreka [JOK
60 BIIMCaHHas B https://m.eds00.ru/886

TPEYTrOJIbHUK 7103e

OKpy>KHOCTb,
61 BITMCAHHAs B

TPEYrOJIbHUK

[Ipocreitmue bu6muoreka [JOK
62 3a/1a4u Ha https://m.eds00.ru/886

MOCTPOEHUE 71188

[Ipocreitmue bu6muoreka [JOK
63 3a/1a4M Ha https://m.eds00.ru/886

712d2

MOCTPOCHHE
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KonTponbHas
pabota mo
TeEME
"OKpy>KHOCTb
U KPYT.
I'eomeTpuuec
KHe
noctpoeHus"

bu6nmoreka [IOK
https://m.edso0.ru/886
71462

65

IToBTOpEeHue
000011IEeHE
3HAHUI
OCHOBHEIX
MOHSATUH U
METOH0B
Kypca 7
Kjacca

bu6nmoreka [IOK
https://m.edso0.ru/886
715b6

66

Hrorosas
KOHTPOJIbHAs
pabora

bubmuorexa [JOK
https://m.edso0.ru/886
716ec

67

IToBTOpEHUE U
000011EHNE
3HAHUH
OCHOBHBIX
MOHSATUH U
METOJIOB
Kypca 7
KJacca

68

IToBTOpEHUE N
00001IeHHE
3HAHUHI
OCHOBHEIX
MMOHATUH 1
METOJIOB
Kypca 7
Kjacca

bu6nuoreka [IOK
https://m.edso0.ru/886
719bc

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68
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8 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Mata uugposbIe
n/ | Temaypoka Bee Korrpoxs | Hpaxririe H3YMEH | ofpa3oBaTesibHbIE
- o HbIe CKHe st pecypesr
padoThI padoThI
[MTapannenorpam bubnmoreka [JOK
M, €r0 IIPU3HAKU 1 https://m.edsoo.ru/88
U CBOMCTBA 671af2
[Tapannenorpam bubnnorexa [JOK
M, €T0 IPU3HAKH 1 https://m.eds00.ru/88
Y CBOMCTBA 671ca0
[Tapannenorpam bubnnoreka [JOK
M, €T0 IPU3HAKH 1 https://m.eds00.ru/88
Y CBOMCTBA 671ca0
YacTtHbie
ciiy4au
napasuiesorpam
MoB Bu6nuoreka [IOK
(IpSIMOYTOTTbHH 1 https://m.eds00.ru/88
K, pomo, 671dea
KBajapar), HX
MpU3HAKU u
CBOMCTBA
YacTtHbie
ciy4au
napasuiesorpam
MOB bubimoreka [JOK
(IpsiMOYTOTBHN 1 https://m.eds00.ru/88
K, pomo, 671f20
KBajapar), HX
MpU3HAKA u
CBOMCTBA
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[TapannenbHbIit bubmmoreka [JOK
57 IIEPEHOC, https://m.edso0.ru/8
IOBOPOT al47f16
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58 IIEPEHOC, https://m.edso0.ru/8
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61 JBUKEHUM IIpU https://m.edsoo.ru/8
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HOACHUTEJIBHAS 3AIIMCKA

B coBpemMeHHOM LM(PPOBOM MHUpPE BEPOSTHOCTh U CTAaTUCTHKA MPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUITIOKEHUM, TaK
U UX poJi B 00pa30BaHMHU, HEOOXOIMMOM Ka)kJJOMYy uesoBeKy. Bo3pacraer uncio
npodeccuil, Npyu OBIAJCHUN KOTOPBIMHU TpeOyeTcst Xopoilias 6a3oBasi MOATOTOBKA
B 00JacT BEpPOATHOCTH W CTAaTHCTUKM, Takas TOJArOTOBKAa BaKHA JUIS
MPOJOIKEHHST 00pa30BaHus U 7Sl YCIIEITHON TPOodeCCHOHATBHON Kaphephl.

Kaxxp1i1 4enoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A i1 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEIOCTATKa
Uiy u30bITKa UHGOPMAIMU HEOOXOAUMO B TOM UYHCJIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIICHHUE.

NMeHHO 103TOMy OCTpPO BCTaja HEOOXOJMMOCTh CHOPMHpPOBATH Yy
oOy4Jarornuxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKJIFOUAIOIIYIO B CE0s1 B KaUeCTBE
HEOTHEMJIEMON  COCTABIJISIIOIIEH  YMEHHE  BOCIPUHUMATh U  KPUTHUYECKH
aHATM3UPOBATh WH(POPMAIINIO, TIPEACTABICHHYIO B Pa3IMYHbBIX (opMax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTHX pEAJTbHBIX TIPOIIECCOB M 3aBHUCHMOCTEM,
IIPOU3BOJAUTH MPOCTENIINE BEPOSITHOCTHBIE PACUYETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMU TMPUHIIMIIAMH cOOpa, aHAIN3a U
MPEICTABJICHUS] JTAHHBIX W3 Pa3IMYHBIX cep KU3HM 00IIecTBa U TOCyAapcTBa
nmpuoOmaeT oOydJarommMxcss K OOIIeCTBEHHBIM HHTEpecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BMBAaeT HABBIKM OpraHU3alMu repebopa M moacuéra yucia
BAapHAHTOB, B TOM YHCJIE B MPUKJIAJHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAaMH T€OPHUHU
rpadoB co3aaét MaTeMaTHdecKuil GyHAaMEeHT i1 POPMUPOBAHUS KOMITCTCHIIUN B
obnactu WHPOPMATUKU U TU(POBBIX TeXHOJOTUH. [IpU M3y4eHUN CTaTUCTUKHU U
BEPOSATHOCTH OOOTAIAIOTCS MPEACTABICHUSI OOYy4YalOUMXCd O COBPEMEHHOM
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (popMupyercs MOHUMaHHUE POJIH



CTaTUCTUKU KaK UCTOYHUKA COLIMAJIBHO 3HAUUMON MHPOPMALIMU U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJIEHUSI.

B cooTBeTcTBUM C MaHHBIMU UEISIMH B CTPYKTyp€ HpOrpamMMbl y4eOHOTO
Kypca «BepoSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 0O0pa30BaHMS BBIICICHBI
CIEAYIOIIME COJepkKaTeIbHO-MeToAnYecKue auHuMU: «lIpencraBieHue NaHHBIX U
omucaTelibHasi CTaTUCTHUKaY, «BeposTHOCTBY, «DNeMEeHThl KOMOUHATOPHUKWY,
«BBenenue B Teopuio rpadony.

Conepxanue nuauu «lIpencraBinenre JaHHBIX U OMUCATEIbHASI CTATUCTUKA
CIIY)KUT OCHOBOW Il (hOPMHPOBAHHUS HABBIKOB PabOTHI ¢ WHGOpPMAINHEH: OT
YTCHUSI W WHTEpIpeTanuu WHOOpMAIMU, TPEACTaBICHHON B TabmuIax, Ha
auarpaMMmax u rpadukax, 10 cOopa, MpEACTaBICHUS M aHalIW3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XAPAKTEPUCTUK CPEIHUX U PACCEUBAHMUS.
PabGorass ¢ maHHbBIMH, OOydYarolIMECsl ydaTcsi CUUTHIBATbD U HHTEPIPETHUPOBATH
JlAaHHBbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHUIINE THUIOTE3HI,
Pa3MBIIUIATh HaJ (DAaKTOpamu, BBI3BIBAIOIIMMU W3MEHYUBOCTb, U OILICHUBATH UX
BJIMSIHUE HA PACCMATPUBAEMbIE BEJTUYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MPENICTABICHUE O CIYyYallHOM W3MEHYMBOCTH, UCCIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHACHUMUA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM MJIS
M3YUYCHHS] TEOPUU BEpPOSITHOCTEH. boibiioe 3HaueHHWE HUMEIOT MPAKTUUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[TonsiTue BEPOSTHOCTH BBOJUTCS KaK Mepa MPaBIOMOI00Ms CIIy4ailHOro
coObrtusi. Ilpm wm3ydenun ydeOHOro Kypca oOOydarouiuecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJAMU  BBIYMCIICHUSI  BEPOATHOCTEW B CIy4YaHMHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTapHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMU CTaBUTh U PEIIaTh 00Jiee CIOKHBIE
3agaud. B y4eOHBIM Kypc BXOAST HaYaJlbHbIE MPEJCTABICHUS O CIIy4alHbBIX
BEJIMYMHAX U UX YHUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYaIOIIHUXCS C
MHOKE€CTBAMU U OCHOBHBIMH OTEpaIlMSIMH HaJl MHOXECTBAMH, PacCMaTPUBAIOTCS
npuUMepbl TPUMEHEHMS JIJIsl pelIeHUs 3ajlad, a Tak)Ke MCIOJIb30BAaHUS B JAPYTHX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 xmaccax usydaercs y4eOHbBIH Kypc «BeposATHOCTh U CTaTHCTHKAa», B
KOTOpBI  BxomsT pa3nensl: «lIpencraBieHue JaHHBIX W ONUCATENIbHAS
CTaTUCTHUKA», «BeposTHOCTB», «DJeMeHThl KOMOWHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposatHocTh U cTaTucTHKay OoTBOAUTCS 102
yaca: B 7 kiacce — 34 4daca (1 gac B Henemwo), B 8 kiacce — 34 yaca (1 gac B
Heneno), B 9 kinacce — 34 vaca (1 gac B Hezento).

COIEPKXAHUE OBYYEHUA



7 KIIACC

[IpencraBienne JaHHBIX B BUAE TAOJIHI], AUArpaMMm, TpauKoB. 3aMOJHEHHUE
Ta0JIUIl, YTCHHE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) M
KpPYroBbIX). UTeHue rpaukoB peaibHbIX IpoleccoB. M3Bneuenue nndopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpeHee apuPpMETHUECKOe, MeIHaHa, pa3Max,
HauOoJbIlIee W HAWMMEHBINEe 3HAYCHHUS HaOopa YHCIOBBIX MAHHBIX. [IpumMeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIll DKCIIEpUMEHT (OMBIT) U Ciay4daliHOe coObITHE. BeposTHOCTh H
gacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX COOBITUHN B IPUPOJE
1 B oO1ecTBe. MoHETa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenens BepumHbl. Uucino pédbep u cymmapHas
crenenb BepmnH. [IpencraBnenue o cBsizHoctu rpada. llenu u mukisl. [yt B
rpadax. O0xon rpada (ditepoB myTh). IlpencraBienue 06 OpUEHTUPOBAHHOM
rpade. Penienue 3aau ¢ noMonibio rpagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Onepaunu HaJ
MHOXKECTBaMU: OObEIMHEHUE, MepeceueHue, aonoiHeHue. CBOWCTBA oOlepaiuii
HaJl MHOXXECTBAMU: TIEPEMECTUTENIBHOE, COYeTaTeNIbHOe, paclpeaeIuTeIbHOE,
BKIItOUeHHs. Vcmonb3oBaHue rpaduyecKoro MPEICTAaBICHUS MHOMXKECTB JUIs
ONMCAHUS pEATbHBIX IIPOLIECCOB U SIBIICHUI, IPU PEILICHUH 3a]1a4.

N3mepenue paccemBaHusl JaHHbIX. Jlucrepcus M CTaHIApTHOE OTKIOHEHHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma paccenBaHusl.

OneMeHTapHble COOBbITUSL  chydailHoro ombita. CrydaifHble  COOBITHS.
BepositHoctit  coObituii.  ONBITBI ¢ PaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMU
coObrTusiMu. CryualiHbii BEIOOP. CBSI3b MEXIYy MAJOBEPOSITHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoilcTBa [€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBSI3b MEX]Y YMCIOM BEpIIMH M uucioMm péodep. IlpaBuio
yMHOeHUs. Pelienue 3aa4u ¢ moMoIbko rpados.

[IpotuBomosnoxubie coObiTus. Juarpamma Oiinepa. OObeauHEHUE W
nepeceuenue coObITHil. HecoBMectHbie coObiTusi. Dopmysna  CIOXKEHHS
BEPOATHOCTEU. YCJIOBHAasi BEPOSATHOCTh. lIpaBuno ymHoxeHus. HeszaBucumele
coObiTusi. IlpencraBnenue skcrnepuMeHTa B BHE JepeBa. PemeHue 3amay Ha
HaxO0XJICHUE BEPOATHOCTEW C IOMOIIBI0 J€peBa CIYyYalHOrO0 JKCIIEPUMEHTA,
nuarpamm Jitepa.

9 KUIIACC



[IpencraBinenre JaHHBIX B BUAE Ta0iuL, JAMarpaMM, TIpaguUKoB,
UHTEpIpeTalus JaHHbIX. YTEeHHE U TOCTpOeHUe TabNull, AUarpaMm, rpauKkoB IO
pEeaNbHBIM TaHHBIM.

[TepectanoBku u (axropuan. CodeTaHus U YHCIO COUYCTaHUU. TpeyrodbpHUK
[Tackans. Pemenue 3a7a4 ¢ UCIOIB30BaHUEM KOMOMHATOPHUKH.

['eomeTrpuueckass BeposTHOCTh. CiyuyallHbl BBIOOp TOUKM M3 (UTYpHl HA
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnbeitanue. Yenex u Heygada. Cepusi MCOBITAHUKA JO MEPBOT0 ycIexa.
Cepuss wucnbiTanuii beprymmun. BeposTHocTH COOBITHII B CepuM WCTIBITAHUN
bepnynm.

CrnydaiiHasi BeJIMUMHA M pacIpelesIeHue BEpOSTHOCTEH. MaremaTudeckoe
oxumanue U gucnepeus. [lpumepsl  MaremMaTH4ecKoro  OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHMS BEIUYUHBI. MaTeMaThyecKoe OXUIAHWUE U
JIUCIIEPCHs  CIyYalHOW BEJIIMYMHBI «YHUCIO YCIIEXOB B CEPUM HCIIBITAHHUU
bepnymamy.

[TonsTue o 3akoHe OosblIUX uKcen. M3mepeHne BEepOsITHOCTEH ¢ MOMOUIbIO
yacToT. Ponp M 3HaueHHe 3akoHAa OOJIBIIMX 4YHCENl B MPHUPOAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE

OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Ppe3yJIbTaThl OCBOEHHUS IPOTpaMMbl y4eOHOTro Kypca
«BeposATHOCTh U CTATUCTUKA» XAPAKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IPOSIBJICHUEM HWHTEpeca K NPOLLIOMY UM  HACTOSIIEMY POCCHUUCKOU
MAaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JOCTHIXKEHUSM  POCCHUCKHUX
MAaTEMAaTUKOB M POCCUNCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHUX
JOCTMKEHUM B APYTUX HayKaX M MNPUKIAAHBIX cdepax; 2) rpaxIaHCKoe H
AYXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0SI3aHHOCTEN TpaKIaHWHA U peau3aliH €ro
OpaB, IMpPEICTaBICHUEM O MaTeMAaTUYeCKUX OCHOBaX (YyHKIIMOHUPOBAHMS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakJAHCKOTO 00IIecTBa (HalpuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STUUYECKHUX MPOOJIEM, CBA3aHHbIX
C MpPaKTUYECKUM MPUMEHEHHEM JAOCTHKEHUW HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3TUYECKUX MPUHLMIIOB B JEATEIBHOCTH YY€HOro; 3) TpyAoBoOe
BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YaCTHE€ B PEIICHWM IPAKTHYECKUX 3a]a4
MaTEMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTHUYECKOIrO
o0pa3oBaHMsI HAa TMPOTSHKEHUM BCEH KU3HU Uil YCHEUIHOW MpodecCuoHaNbHOU
NEATEIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHJMBHIyaIbHOU TPAEKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) ICTETHYECKOE BOCTIMTAHHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUH, pacCyKICHHH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalMEll B JIEATEIbBHOCTH HA COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMYECKOW HayKu Kak cdepbl 4YenoBeuecKou
NEeSATEIbHOCTH, TANOB €€ pa3BUTUA U 3HAYUMOCTHU ISl Pa3BUTHUSL LUBUIIM3ALINH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHUKW U MaTEMaTUYECKON KyJIbTYpPOil KaK CpPEeICTBOM



NO3HaHWsI MHpA, OBJAJACHHUEM MPOCTEHIIMMU HaBbIKAMHU MCCIEA0BATEIBCKOM
JESITEIbHOCTH;

6) (pusznueckoe BocnuTanue, popMupoBaHue KyJabTypPbl

310POBbSI H IMOLMOHAJIBHOIO 0JIArONOyYHusi:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO
3I0pOBbSl, BEAEHUS  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUH H  OTAbIXa, peryspHas (Qusndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCHH, MPHU3HAHHUEM CBOETO
IIpaBa Ha OIIMOKY M TaKOI'o e IpaBa JAPYroro 4eloBeKa;

7) JKO0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTallMel Ha IPUMEHEHUE MAaTEMAaTHYECKUX 3HAHUM JUIS pelleHus 3aaa4y
B 00JacTH COXPAHHOCTH OKpY’KAaloUleHl cpeapl, IJIaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUN I OKPYKAKOUIEH Cpelbl, OCO3HAHWEM
IJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTeN UX PELIEHUS;

8) ajanTanus K N3MEHSIOIHUMCS YCJI0BUAM COUMAIbHON H

NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K J€HCTBHUSM B YCJIOBHSX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y JPYIHX JIOEH, IpUoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIC 3HAHUS, HaBBIKM M KOMIIETEHLMU M3 OMbITA JPYrUX; HEOOXOJUMOCTHIO B
(OopMHpPOBaHMM HOBBIX 3HaHWI, B TOM 4YHucJIe (POPMYIHPOBATH WJIEH, TOHSTHS,
rUNoTe3bl 00 00BEKTaX U ABJICHUSX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh
neuunuThl COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEW, IUJIaHUPOBATh CBOE
pa3BUTHE; CIHOCOOHOCTHIO OCO3HAaBATh CTPECCOBYIO CHUTYallUIO, BOCHPUHHUMATh
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TpeOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATh
MPUHUMAEMBbIE pEelIeHUusT U JeHCTBUS, (HOPMYIUPOBaTh U OLICHUBATH PHUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

* BBISIBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MATEMATHYECKHX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXIYy HOHATUAMHU, (HOPMYIUPOBATDH
omnpeneneHusl  TMOHSTHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
Kjaccu(duKanuy, OCHOBaHUA MJig OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
IPOBOJUMOTI0 aHAJIN3A;



 BOCIPUHHUMATh,  (OpMyJIHpOBaTb U  NPeoOpa3oBbIBaTb  CYXACHMS:
YTBEpAUTENIbHbIE U OTPULATENIbHbIE, €IWHUYHBIC, YacTHbIE U 00Iue,
YCIIOBHBIE;

* BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U IPOTUBOPEUHS
B (aKTax, JaHHbBIX, HAOJIOJEHUSAX U YTBEPKICHUSX, IPeiaratb KpUTEpUu
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYHIA;

- IeJaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUH;

- pa30upaTh J10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIACHUU (MpsAMbIE U OT
IPOTUBHOTO), MPOBOJIUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0KA3aTeIbCTBA

MaTEeMaTU4YECKUX (akToB, BBICTpanuBaTh apryMEHTaluIo,
MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHbIE
paccyxaeHus;

- BBIOUpaTh CHoco0 pemieHus y4dyeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHUs, BbIOMpaTh HauboJiee TOAXOMAIIUA C Y4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

* ICTIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUSA,
(opMynIHpOBAaTH BOIMPOCH, (PUKCHUPYIOIIME MPOTUBOPEUYUE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (OpMHUPOBaTh
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIHUI0, MHEHUE;

* IPOBOJUTh MO CAaMOCTOSITEJIbHO COCTaBJIICHHOMY IUIaHY HECJOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIECIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYECKOro 00OBEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKIY COOOI;

* CAMOCTOSITENILHO (OPMYIHUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM
MPOBEJIEHHOTO HAOJIO/ICHHS, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

* IPOTHO3UPOBATh BO3MOXHOE Pa3BUTUE IMPOIECCa, a TaKXKe BbIABUTATh
MPEOJIOKEHUS O €70 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:

* BBISIBJISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(pOpMAIUU, JaHHBIX,
HEOOXOIUMBIX JIJIS PELICHUS 3a/1auu;

« BBIOUpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH ¥ HHTEPIPETUPOBATH
uH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MIPEACTABICHUS;

- BBIOUpaTh (GopMy TpeAcCTaBiCHHS HWHPOPMANMK W  WIIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMamMi, HWHOM rpapukod u ux
KOMOMHAIIUSIMU;

* OIIEHUWBATh HAASKHOCTh WHOOPMAIIMM 10 KPUTEPUSIM, MPEIIOKCHHBIM
yaHTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUS:



* BOCIIPUHUMATD U (DOPMYTUPOBATH CYXIAEHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJSIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEHICHUS
3a/1auyu, KOMMEHTHUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

« B X0/1¢ 0OCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKITaeMOU TEMBI,
MpoOJIEMBI, peIIaeMoi 3a7a4n, BHICKA3bIBATh WU, HAIICJICHHBIC HA TTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKHUBATh PA3NMUME U CXOJCTBO MO3ULIUNA, B
KOPpEeKTHOI popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

* IPEACTABIIATh PE3YIbTATHl PEUICHUS 3a7a4H, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBHICTYIUICHUS C YUETOM 3a/1a4
MIPE3CHTANHA U OCOOEHHOCTEH ayIUTOPHUH;

* IOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUYyATbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUYECKUX 3a]1aY;

* IPUHUMATH 1I€JIb COBMECTHOM JESITEIIbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboThl, paclpenensarb BHAbI pabOT, OroBapUBATHCH,
00CyXIaTh MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

* Y4aCTBOBATh B IPYMIOBHIX (hopMax paboThl (00CYXIeHUS, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYpPMbl W JPYTHE), BBINOIHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YICHAMH KOMaH/IbI, OIICHUBATH
KaueCcTBO CBOEro BKJaJga B OOMMH TPOAYKT TIO  KPHUTEPHSM,
c(hOpMyYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PeryiasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

* CAMOCTOSITENIBHO COCTaBJIATh IUIAH, AJITOPUTM pEIICHUS 3aJayd (WU €ro
4acTh), BBIOMpaTh CHOCOO pEIICHHsS C YYETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI pelIeHU# ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

« BJIQJIETh CIIOCOOAMU CaMOITPOBEPKU, CAMOKOHTPOJIA Mpolecca U pe3yJibTaTa
pelIeHns] MaTeEMaTUYECKOH 3aauH;

* IPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH NPHU PEIICHUH 3aJauH,
BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBUE pe3yjbTaTa JAESITEIbHOCTH IOCTaBICHHOW LIEIN U
YCIIOBUSIM, OOBSCHATh MPUYHHBI JOCTHXKCHHUS WM HEIOCTHXKEHUS IIeliH,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHus B 7 kjaacce oOydYarolUWCS TMOJYYUT CJICAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yutate wuHpOpMAIMIO, TPEACTABICHHYIO B Ta0nWIax, Ha auarpaMmmax,
NPEICTaBIATh JaHHbIE B BUJE TaOJMI], CTPOUTh JUArpaMmbl (CTOJIOUKOBBIC
(cTosi0yaThIe) M KPYroBhI€) IO MACCHBaM 3HAUYCHUI.

OnuceiBaTh W UHTEPIPETUPOBATH  pealibHbIE  YHUCJIOBBIE  JIAHHBIE,
MpeICTaBICHHBIC B Ta0JMIIAX, HA JUarpammax, rpadukax.

Hcnonb30BaTh JIsl OMUCAHUS TAHHBIX CTATUCTHYECKUE XapaKTePUCTUKU:
cpeaHee apudMeTHYECKOE, MeJuaHa, HauOoJbIIee W HAWMEHbIIEE 3HAYCHUS,
pa3Max.

NmeTs mpencraBiaeHue O CIy4yallHOM HW3MEHYMBOCTH Ha MpUMEpax IIEH,
(bu3NUecKUX BEIWYUH, aHTPOTIOMETPUUYECKUX JTAHHBIX, UMETh IMPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K koHmy oOyuenus B 8 kjacce oOydarolmUiCS MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekats u npeoOpa3oBbIBaTh HMH(POpPMAIMIO, MPEJCTABICHHYIO B BHJE
Tabaul, quarpamm, rpaduKoB, MPEACTABIATh JaHHBIE B BUAEC TAOJMI], AUArpaMM,
rpauKoB.

OnuceiBaTh J@HHBIE C MOMOUIBIO CTATHCTHYECKUX IOKAa3aTeled: CPeaHUX
3HaYeHUI U Mep paccenBaHus (pa3Max, JTUCIEPCUsl U CTAHJAPTHOE OTKIIOHEHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYEHUN W YaCTOTHI COOBITHI, B TOM YHUCIIE
0 pe3yJbTaTaM U3MEPEHUI U HaOII0CHU .

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITHI B OMNBITAaX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITHIA, B TOM YHCJIE€ B OIBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaguueckre MOJENH: JAEPEBO CIy4alHOTO SKCIIEPUMEHTA,
qyarpamMMbl DWiiepa, YuciaoBas mpsmast.

OnepupoBaTb NOHATUAMHM: MHOYKECTBO, IOJMHOKECTBO,  BBIIIOJHATH
omnepaldd HaJl MHOXECTBAMU: OOBEIMHEHHE, T[epeceyeHue, JAOINOJHEHHE,
IIEPEYUCIIATD DJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe MpeACTaBICHUE MHOXKECTB M CBA3EH MEXITY
HUMH JUJI ONMCAHUS MIPOLIECCOB U SIBJICHUM, B TOM YMCJIE MPHU PELICHUM 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KYypPCOB.

K xonmy oOydenmss B 9 kJjacce OOYYarONIMICS TMOJYYUT CIEIYIONTUE
IpeIMETHBIC PEe3yIbTaThI:



W3Bnekate u mpeoOpa3oBbiBaTh MHGOPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BUJAE TaOdMI], JUarpaMm, TpadukoB, MPEACTaBIATh
JaHHbIE B BUJE TAOJHUIl, AUarpaMM, TpauKoB.

Pemarp 3amaun opraHM3oBaHHBIM IepeOOpPOM BapHAHTOB, a TaKXke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKH [JI MACCHUBOB YHCIIOBBIX
JNAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acToThl 3HaYEHUH U YaCTOThI COOBITHS, B TOM YHUCIE MOJIb3YSCh
pe3yJbTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHUM.

Haxonutb BEpOSITHOCTU CIIy4allHBIX COOBITHI B M3YYEHHBIX OIbBITAX, B TOM
YHUCJI€ B OMbBITaX C PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITAHU 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

NmeTpr mnpeacTaBieHHE O CIy4YalHOW BENMYMHE W O PACIpPEICIICHUU
BEPOSATHOCTEM.

HNmeTs mpencraBieHHE O 3aKOHE OOJBIIMX 4YHUCEN Kak O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIINX YHCEN B
pupoe u oOIIIeCTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanu | KosinuecTBo yacon DJIEKTPOHHbIE
Ne e pa3ieJioB U (undposbie)
n/ TeM Bcer Konrposabuel | IIpakTuvecku | ofpasoBareibHbIe
n NPOrpamMMblI 0 e paboThI e paboThI pecypchl
bu6nmoreka [IOK
IIpencTabienn 7 2 https://m.edso00.ru/7f415f
€ JIaHHBIX dc
bubmuorexa [JOK
OmucarenbHas 8 1 https://m.edso0.ru/7f415f
CTAaTUCTHUKA x
. bubnmnoreka HOK
Cayuaiinas 6 1 https://m.edso00.ru/7f415f
U3MEHYUBOCTD dc
Baepnenne B bubnnoreka IIOK
Teoputo rpados 4 https://m.edsoo.ru/7f415f
dc
BepositHOoCTh 1
qacToTa bubnnorexa [IOK
CITyHaifHoTo 4 1 https://m.edsoo.ru/7f415f
COOBITHS dc
O6o061I€EHNE, bubmmoteka [IOK
CUCTEMATH3AlH 5 2 https://m.edso0o.ru/7f415f
s 3HAaHUH dc
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 S
I[TPOI'PAMME
8 KJIACC
HaumeHnoBanu CTBO YaCOB DJIEKTPOHHbBIE
Ne | e pasgenos u (uudposbie)
n/ | Ttem Bceer IIpakTHYecKH | oGpasoBaTeabHbIC
n NPOrpaMMbl 0 Kourtpoannbl e pagorst pecypebl
e padoThbl
Bbub6mmoreka [JOK
1 Ilosropenne 4 https:/m.edsoo.ru/7f417f
Kypca 7 Kiacca b2
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s BEPOATHOCTH

OrnucarenpHast
CTATHCTHKA. bubnnorexa [JOK
2 PaccenBanye 4 https://m.edsoo.ru/7f417f
TAHHBIX b2
bubmuorexa [JOK
3 MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositHOCTB bubmuorexa [IOK
4 CIIy4aiHOro 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Bsenenue B bubmuoreka [JOK
5 Teoputo rpados 4 https://m.edsoo.ru/7f417f
b2
C . bubmuoreka [JOK
6 MyHaIHbIC 8 https://m.edsoo.ru/7f417f
coOBITHS
b2
O6o06mieHue, bubnmoreka [JOK
7 CUCTEMATU3aLH 4 2 https://m.edsoo.ru/7f417f
s1 SHAHUH b2
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 1
I[MPOT'PAMME
9 KJIACC
HaumenoBanu | KoanuecTBo yacos DJIeKTPOHHBIE
Ne | e pasgenos un (undposbie)
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CHCTEeMaTHu3a
U 3HAHUH.
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CIIy4aitHOTO
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Hrorosas
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