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HOACHUTEJIBHAA3ZAIINCKA

[IpnopuTeTHEIMULETIMUOOYUEHUSIMATEMATUKEBS —OKIIaCCAX ABIISIOTCS:

e TMpOAODKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUI
(uncio, BenWYMHA, TeoMeTpuueckas (Qurypa), oOecrneuynBaromux
IPEEeMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTHYEeCKOro 0Opa3OBaHMS
00yJaromuxcs;

e pa3BuUTHE MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaronuxcsi, MO3HABATENLHON  AKTMBHOCTH,  HCCIIEOBATEIBCKUX
YMEHUI, HHTEpECA K U3YYCHHIO MaTEMATUKH;

e TMOJABEJAEHUE O0YYaIOIIMXCA HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KaIOILIETO MUPA;

e (dopmupoBaHue QyHKINOHATILHON MaTeMaTUUYE€CKONM IPaMOTHOCTU: YMEHUS
pacno3HaBaTbMaTeMaTUYECKUE O0OBEKTHI BpEAJIbHBIXKU3HEHHBIX
CUTYyallMsIX, MPUMEHATh OCBOCHHBIE YMEHHMs IS PEIICHUS NPAKTUKO-
OpUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJYUYECHHBIE PE3YJIbTAThl U
OLICHUBATh UX HA COOTBETCTBUE ITPAKTUYECKON CUTYALINH.

OCHOBHBIE JIMHUM COJEpKaHMS Kypca MareMaTMKu B 5—6 Kiaccax —
apudmeTnyeckas U reoMeTpudeckasi, KOTOpble pa3BUBAIOTCS MMapaJlIeNIbHO,Kax/1as
BCOOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OHAKO, HE HE3aBUCUMO OJIHA OT JPYIOM,
a B TECHOM KOHTAaKTE€ U B3aUMOJIEUCTBHH. TaKkKe B Kypce MaTeMAaTUKU IPOUCXOJIAT
3HaKOMCTBO C 3JIEMEHTaMU anreOpbl U ONMUCATEIbHONU CTATUCTUKH.

N3yuenne apuMeTnyeckoro mMarepuana HAuMHAETCs CO CUCTeMaTH3allH U
Pa3BUTHUS 3HAHUM O HATYpaJbHBIX YHUCIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOTO
obmiero obpazoBanusd. [Ipu 5TOM COBEPILIEHCTBOBAHUE BHIYUCIUTEIIBHON TEXHUKU
1 (OpPMHPOBAHHWE HOBBIX TEOPETUYECKUX 3HAHUWA COYETAETCAd C PAa3BUTHUEM
BBIUMCIUTENBbHOU KYJIBTYphl, B YUaCTHOCTH C OOYYEHHEM MpPOCTEHIIUM HpHEMaM
OPUKUIKA U OLICHKM PE3YJIbTATOB BBIYMCIEHUN. V3yueHne HaTypallbHBIX YHCENl
MpoJloJKaeTcd B 6 Kilacce 3HAKOMCTBOM C HayajibHBIMH MOHSTHSIMHU TEOpPUU
JEJIIMMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX W JIECATUYHBIX ApoOel OTHECEHO K 5
KJ1accy. DTO MEpBbIM 3Tal B OCBOCHUU ApOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJESIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
Apobeil B MoJHOM 00BEME MPEAIIECTBYET M3YyUEHHUIO NECATUYHBIX ApoOei, 4To
1eJ1eCO00pa3HO C TOYKHM 3PEHMs JOTHKU H3JI0KEHHUS YHUCIOBOM JIMHUM, KOT/a
npaBUJia JEHCTBUM C IECATUUHBIMU APOOSIMU MOKHO 00OCHOBATH Y>KEU3BECTHBIMU
aIrOpUTMaMH BBITIOJIHEHUS IEUCTBUI C OOBIKHOBEHHBIMU JIPOOSIMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ JAPOOSIMM  PacCIIMPUT  BO3MOXKHOCTM Uil ~ MOHUMAaHUsA
00y4aroIUMUCs MPUKIATHOTO IPUMEHEHHUSI HOBOM 3aIUCH MPH U3YyYEHUH JIPYTHX
IIPEAMETOBUIIPUIIPAKTHYECKOMHUCIIONB30BaHNN. KO6KI1accyoTHECEHBTOPOI



9Tanl B HW3Y4YEHUU JpoOeH, TJe MPOUCXOAUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHUsI U TmpeoOpa3oBaHUsA JpoOEi, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKA BBIYMCICHUN, B TOM 4YHCIE 3HAYCHHUU
BBIPKEHUI,COACPKAIUXNOOBIKHOBEHHBIE, HIECATUIHBICAPOOU,yCTAHOBICHHE
CBA3EH MEXKIYHUMH, PACCMOTPEHHUE IPUEMOB pElIeHHs 3a1auHaapoou. Buauane 6
KJIacca MPOUCXOAUT 3HAKOMCTBO C IMTOHSATHUEM MPOLICHTA.

OCOOEHHOCTBPIO M3YYEHHsI TOJIOKUTEIBHBIX W OTPUUATENbHBIX YHCEI
ABJISIETCA TO, YTO OHHU TaKX€ MOTYT paccMaTpUBAaThbCs B HECKOJBKO ATaIoB. B 6
KJIacCE B HadaJie M3y4deHHs] Tembl «llOoNOKWTENbHBIE M OTPULIATENIBHBIE YUCIIA»
BblIEIsIeTC noaTrema «llemple ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENBHBIMU  YHMCJIAMHU W JICUCTBUSMH C  MOJOXKHUTEIbHBIMU U
OTPULIATEILHBIMU YHCIAMU IIPOMCXOAUT HA OCHOBE COJEPIKATEIBHOIO IOAXOAA.
DTO0 MO3BOJSIET HA AOCTYITHOM YPOBHE MTO3HAKOMUTH O0YYarOIIMXCs MPAKTUUECKU
CO BCEMU OCHOBHBIMU MOHSTUSMH TEMBI, B TOM YHCIJIE U C IPABUJIAMHU 3HAKOB MPH
BBIIIOJIHEHUH apuPMeTHdecKux AeicTBUU. M3yueHue panuoHaIbHBIX YHCEN Ha
ATOM HeE 3aKOHYMTCS, a Oy/AeT NPOJOJKEHO B Kypce airedpsl 7 Kiacca.

[Ipu oO0yueHMM pelIeHHI0 TEKCTOBBIX 3aJau B 5—6 Kilaccax MCIONb3YHOTCS
apudmernueckuenpuémpiperieHus. [Ipu oTpabOTKEBBIUNCINTEIbHBIXHABBIKOBB S—
6 KJaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJa4M CIECIYIOLIMX BUIOB: 33Ja4d Ha
JBKEHUE, HA YacTH, HAa NOKYNKHA, Ha pabOTy M MPOU3BOAUTENBHOCTH, Ha
MPOLICHTHI, HA OTHOILLIEHUS U TIponopiuu. O0yyaromumecs 3HaKOMSTCS ¢ IPUEMaMHU
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BAapUAHTOB, Yydarcs paboTaTh cC
uH(popMaIuel, NpeacTaBIeHHON B (hopMe TaOIHI] WK JUATPAMM.

B mporpamme  yuebHOro Kkypca «Marematuka» — NpeayCMOTPEHO
(opMHpOBaHUE MPOINEIEBTHUECKUX alreOpandyeckux mnpencraBieHuid. bykBa kak
CMMBOJI HEKOTOPOTO 4YHCJIa B 3aBUCHMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa
BBOJIUTCS IIOCTENIEHHO. byKBEHHas CUMBOJIMKA IIUPOKO HCIIOJB3YETCS IPEKIE
BCEro IS 3alMCU OOIMIMX YTBEPKICHUM U MpeasiokeHud, GopMmyi, B YaCTHOCTH
JUTSl BBIYMCIIEHUS] TEOMETPUUYECKUX BEIMYHH, B KAYECTBE «3aAMECTUTEIISD) YHUCIIA.

B mporpamme yueOHOro kypca «MaTemaTuKa» NpeACTaBiICHA HarisIHas
reoMeTpus, HaIpaBJICHHAs Ha  pa3BUTHE o0Opa3Horo MBIIUICHUS,
MPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, M300PA3UTEIbHBIX YMEHUN. DTO BaXKHBIM ATall
B M3Y4YEHUU T€OMETPUH, KOTOPBIA OCYLIECTBIIAECTCS HA HAIVIAHO-NIPAKTUYECKOM
YpOBHE, ONUPAETCs Ha HarJIgHO-00pa3HOe MbIIUIeHHEe oOydarommxcs. bomprias
pOJb  OTBOOUTCA NPAKTHUYECKOM  JIEATENBHOCTH, OIBITY, JKCIIEPUMEHTY,
MojaenupoBaHuio. OOydaroniecs: 3HaKOMATCS C TEOMETPUUECKUMU (purypamu Ha
IUIOCKOCTA M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpAUUsSIMH, ydaTcs
n300paxaTh MX Ha HEJIMHOBAHHOM M KieTyaToM Oymare, paccMaTpUBaIOT HX
MPOCTEUIIMECBOMCTBA. Bipolieccen3yueHUsIHarIss IHOUT €OMETPUU3HAHNS,



NOJIyYeHHbIE OO0YyYalOlMMHUCA HAa YPOBHE HAYaJIbHOrO 00IIero o0pa3oBaHus,
CUCTEMATU3HPYIOTCA U PACIIHPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax H3y4yaeTcs HUHTETPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOpPBIM BKIIOYaeT apuMETHUYECKH wmaTepuan |
HaIJSIIHYI0O T€OMETPHUIO, a TakKKe NPOIEIEBTUYECKHE CBEIECHUS W3 anreopsl,
AJIEMEHTHI JJOTUKH U Hayaja OMUCaTEeIbHON CTATUCTUKH.

Ha wusydenune yuebHOro xypca «Matemaruka» orBoautcs 340 dacos: B 5
kiacce — 170 gacoB (5 wacoB B Henmenwo), B 6 kiacce — 170 gacoB (5 yacoB B
HEJICITIO).



COIEP KAHUEOBYYEHMUA
5 KUIIACC

HarypaJjibHbIeYHCIAUHYJIb

Hatypanbnoe uucno. Psg nHatypansabix uucen. Yucno 0. M3o0paxkenue
HaTypaJbHBIX YKCEN TOYKAMH Ha KOOPJIUHATHOM (YHUCIIOBOM) MIPSIMOM.

[To3unuonnas cucrteMa cuucieHus. Pumckas HyMmepauuss Kak TMpUMEP
HETIO3UIIMOHHOW CHUCTEMBI CUUCIICHUS. J{eCATUUHAs CUCTEMA CUUCIICHUS.

CpaBHEHHEHATYPaAJIbHBIXUYHCEN,CPABHEHUEHATYPAJIbHBIXUHCEICHYJIIEM.
Cnoco6bicpaBHEHNA. OKPYTJIECHHEHATYPAIbHBIX YU CEJL.

CrioxeHne HaTypaJlbHBIX YUCEN, CBOMCTBO HYJS IIPHU CIIOKEHUU. Brluntanue
KakK JIeUCTBUE, OOPATHOE CIIOKEHUIO. Y MHOXKEHUE HATypaJibHBIX YKCEN, CBOMCTBA
HYyJIsT W €IUHUIBI TpU yMHOXKeHUU. JleneHue Kak naecTBue, 0OpaTHOE
YMHOkEHNI0. KOMIIOHEHTBI AEHCTBUM, CBSA3b MEXAy HUMU. [IpoBepka pesynbrara
apudmerndyeckoro aeictBusd. llepeMecTuTeNnbHOE W COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOKE€HUS UM YMHOXXEHHS, pPacHpeeIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHHUS.

Ncnionbp3oBanneOyKB IS 0003HaYEHUIHEN3BECTHOTOKOMITOHEHTAN3aICH
CBOMCTB apu(METUYECKUX JACHUCTBUH.

Jlenutenn W KpaTHbIE YMCla, Pa3loKeHWEe Ha MHOxuTenu. [Ipocteie u
coctaBHble yncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

CreneHb ¢ HaTypajJbHBIM TIOKa3aTEJIEM. 3aluCh 4YUCIAa B BHJIE CYMMBbI
pPa3psIIHBIX CIaracMbiX.

UucnoBoe BBIpAKEHUE. BpIYMCIEHNWE 3HAYEHUN YMCIOBBIX BBIPAXKEHUN,
MOPSAAOK  BBINIOJHEHUs  JaeucTtBuM.  lMcnonb3oBaHWE  IIPU BBIYMCIICHUSIX
MEPEMECTUTEILHOTO U  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSA U
YMHOXKEHUSI, PACTIPEAECTUTEIBHOTO CBOMCTBA YMHOXKCHHUSI.

Jpoou

[IpencraBierre o JapoOdM Kak crmocode 3amucu  4YacTH  BEJTWYUHBI.
OO6bikHOBEHHBIE ApoOu. [IpaBuibHBIC U HEMpaBUIIbHBIE 1podu. CMenaHHasIpoOs,
MIPEICTABJIICHUE CMEIIaHHOW JpoOW B BHUJE HEMPABWIHHOW NpOOU W BBHIJACIICHUE
[EeJI0OM YacTH 4YMclia U3 HenpaBWIbHOU apobdu. M300paxkeHue apodeil ToukamuHa
yucaoBoinpsaMoi. OcHoBHOE cBoMcTBOIpoOU. CokpalieHue apodei. [IpuBenenue
npobu K HoBOMY 3HameHaTento. CpaBHeHUE TpoOei.

CrnoxeHre M BbIUUTAHUE JIpoOeh. YMHOKEHHUE U JCJICHUE JpoOei, B3auMHO
obOpatHble 1podu. HaxoxaeHue 4acTu 1eI0To U 1eJI0To MO €ro YacTH.

Jlecatuunas 3anuch ApoOei. IlpeacrtaBieHue AeCATUYHON IpoOM B BHJE
0ObIKHOBEHHOU. M300pakeHne MeCATUYHBIX JIpoOe TOYKaMu Ha YHUCIOBOM
npsimoii. CpaBHEHUE TECATUIHBIX IPOOEH.



Apudmernueckre ACUCTBUS C ACCATHUYHBIMU JApoOsimu. OKpyrieHue
JNECATUYHBIX APOOEH.

PemieHueTeKCTOBBIX32/1a4

Pemenne TekcTOBBIX 3amay  apudmeTndyeckuMm  crocobom. Perenue
JOTUYECKUX 3ajad. PemieHue 3agad nepeOOpoM BCeX BO3MOXKHBIX BapUaHTOB.
Hcrnonbs3oBaHue MPHU pELIEHUU 33124 TAOJIUI U CXEM.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIWYWHBIL:
CKOpPOCTb, BpEMs, pPAacCTOSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTh. EIuWHHIIBI
U3MEpPEHHUS: MacChl, 00bEMa, IICHbI, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBA3BMEKITY
€IUHULIAMHU U3MEPECHUS KaXKI0W BEJIMYHHBI.

PelienneocHOBHBIX3a/1a4HAIPOOH.

[IpencrapieHne [aHHBIXBBU 1€ TAOIIHIL,CTOIOUYATHIX TUATPAMM.

Harassmnasireomerpus

Harnsinuele mpexactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsmMas,
OTPE30K,J1y4, YIrO0JI,JIOMaHast, MHOIOYTOJIbHUK,0KPYKHOCTh,Kpyr.Yrou. IIpsmoi,
OCTPBIM, TYIION Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUUYECKHUE €AUHUILIBI UIMHBL. [[TMHA JIOMaHOH, IEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHune 1 OCTPOCHUE YIIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsnnele npeacrtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPsIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kieTdato Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil mpsiMoil, OKPYKHOCTH Ha HEJIMHOBAHHON U KJIETYATON
Oymare. VMcnonb3oBaHue CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.

[Inomaas TOPSAMOYTrOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4YHCJE€ (QUIYp, N300paXEHHBIX Ha KJIETYaTON Oymare.
Enuaunier usmepenus mioniagu.

Harnsimuele mpeacTaBieHUs OMPOCTPAHCTBEHHBIX(DUTYpaxX:MPsIMOYTOIbHBIN
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3obOpaxxeHne  mpocTEHIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3maHue Mojenei
MHOTOTPaHHUKOB (13 OyMaru, mMpoOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTEPHUAJIOB).

O0BEM MPSMOYTOJIBHOTO Tapajuienenunena, kyoa. EguHuiel usmepeHus
o0BEMa.

6KJIACC

HartypajabHbieuncia

ApudmeTrrueckue IEHCTBUS C MHOTO3HAUYHBIMHM HATypaJbHBIMH YHCIAMHU.
YucioBble  BBIPAKEHUS, TOPSAOK  JCHCTBUH,  HMCIHOJb30BaHUE  CKOOOK.
Hcnonb30BaHue IMpU BBIYHCICHUAX NEPEMECTUTEIIBHOTO M COYETATEIBbHOIO
CBOMCTB CJIOKECHHUS U YMHOXXEHMS, PACIPEACIUTEIBHOIO CBOMCTBA YMHOXKECHHUS.
OxpyrieHue HaTypajJbHbIX YUCEIL.



Jlenutenu u KpaTHbIE YyuciIa, HAUOONBIIUNA OOIIMI JENUTENh U HAUMEHbIIIEe
oO1ee kpaTHoe. [[erMmMocTh CyMMBI M IPOU3BEACHHUS. J{eIeHue C OCTaTKOM.

J{poou

OOGbIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue apooei.
CpaBHeHue U ynopsaounBanue apooei. Pelienue 3a1a4 Ha HaX0XKJIEHUE YacTU OT
[EJIOT0 M WEeNOoro mo ero yactu. J[poOHoe dYHCIO Kak pe3ylbTaT JeJIeHUs.
[IpencraBnenne AeCITUIHON IpOOH B BUE OOBIKHOBEHHOW IPOOH U BO3MOYKHOCTD
IpeCTaBlIeHUs OOBIKHOBEHHOU APOOM B BHJIE ACCATUUYHOU. JlecsTiuunble npodu u
MeTpHUuYecKasi cucreMa Mep. ApudMeTuuecKkre ASHCTBUS U YUCIOBBIE BBIPAKEHUSIC
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

OtHotienue. [lenenneBjanHHOMOTHOIIIEHMU. MaciiTad, mpornopius.
[IpumeHeHnenponopUUNIPUpPEIICHUN3a1aY.

[Tonarue nmporeHTa. Beluncienne npoueHTa OT BEIMYMHBI U BEIUYUHBI 1O €&
NPOLIEHTY. BhIpakeHne MpOIEHTOB JECATUYHBIMH JApoOsiMu. Perenue 3amad Ha
POLIEHTHI. BeIpakeHNEe OTHOIICHHS BEJIMYMH B MPOLICHTAX.

Hon0xuTENbHBICHOTPULATEIHLHBICYHCIIA

[TonoxutenbHble W OTpUUATENbHbIE uncina. Llenble uncna. Moayns 4ucna,
reoMeTpuyecKkas HWHTeprperanus Moayias uyucina. M3o0paxenue uyucen Ha
KOOpAMHATHON  mpsMoi.  YucnoBele  OpoMexyTku. (CpaBHEHHUE  YHCEIL.
Apudmernueckue TeUCTBUS C MOJIOKUTEILHBIMU U OTPUIATEIIbHBIMUA YUCIIAMH.

[IpssmoyronbHast cucTeMa KOOPAWHAT Ha IUIOCKOCTH. KOOpAMHATHI TOYKM Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpJAUHATHOM
IJIOCKOCTH.

BykBeHHBIeBbIpaKeHUSA

[Ipumenenue OykB JIsI  3allCHM  MAaTEMATHYECKUX  BBIPAXKECHUM U
npeioxkennii. CroiicTBa apu(METHUECKUX NEUCTBUN. byKBEHHBIE BBIPQKECHUS U
YUCJIOBBIE TMOJICTAHOBKU. DBYyKBEHHBIE pPABEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KoMrioHeHTa. Dopmynbl, GOpMysbl MEpUMETpa U IUIOMIAAN TMPSMOYTOJIbHHKA,
KBajipaTa, o0bEMa mapajyiesienunena u Kyoa.

PemeHueTeKCTOBBIX32/1a4

Pemenne TekcTOBBIX 3amay  apudmeTndeckuM  cnocodbom. Pemenue
JOTUYECKUX 3a/1au. Pelienue 3a1a4y nepedopoM BceX BO3MOKHBIX BApUAHTOB.

Pemenne 3amau, conaepkammx 3aBUCMMOCTH, CBA3BIBAIOIIMX BEIUYUHBL:
CKOpOCTb, BpeMH, paccTosiHue, LICHA, KOJINYECTBO, CTOUMOCTB,
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEM paboThl. EAWHUIBI HU3MEpEHHS: MAacChl,
CTOMMOCTH, pAaCCTOSIHUSI, BPEMEHH, CKOpOCTH. CBs3b MEXAYy €IUHUIAMHU
U3MEPEHUS KaXK10U BEJIMUUHBI.

Pemienne 3amady, CBSI3aHHBIX C OTHOUIEHHUEM, MPOMNOPIUOHATIBEHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIIEHNe OCHOBHBIX 3aJ]1a4 Ha IPOOU U TIPOIIEHTHI.



OneHka W HpUKUAKA, OKpyrieHue pesyibTrara. CocTaBieHne OyKBEHHBIX
BBIPAKEHUM I10 YCIOBHIO 3aa4H.

[IpencraBieHne AaHHBIX C MOMOLIBIO Tabmuy u auarpamm. CronOyartble
JUarpaMMbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX IHArpamM.

Harnsanasireomerpust

Harnsguele npencrtaBneHus o (urypax Ha IUIOCKOCTH: TO4YKa, IpsiMas,
OTpE30K, JIy4, YroJl, JJOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

B3auMHOE pacnosnokeHne IByX IpsAMBIX Ha IIOCKOCTH, IapajuleiIbHbIC
psiMble, NMEPIEHIUKYJSIPHBIE IpsiMble. V3MepeHHe pacCTOSHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MApUIpyTa Ha KBAJIPAaTHOU CETKE.

W3mepeHre W TMOCTPOECHHE YIVIOB C IMOMOIIBI TpaHcnoptupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIBHBIN, TYyHOYTOJIbHBIM,
paBHOOEPEHHBIH, PAaBHOCTOPOHHUI. YeTbIpEXYTOJIBHUK, IPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsMOYroapHUK, KBaIpaT:UCIOJIb30BAHUE CBOMCTB CTOPOH,
VIJI0B, nuaroHainen. M3o00pakeHne reoMeTpudecKkux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJb30BAHUEM LIUPKYJS, JIUHEHKH, YTrOJbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha kiieTyaTon Oymare.

[lepumerp MHoroyrosbHuka. lloHdaTne mmomanun GUrypel, €IUHULBI
u3Mepenust miomaay. [Ipubnmxénnoe naMepenue miomagn Guryp, B ToM 4ucie
Ha KBajapaTHOU ceTke. [IpuOmmk€HHOE U3MepEeHne JIIMHBI OKPY>KHOCTH, TUIOLIaJAH
Kpyra.

CummeTpus:LIEeHTpalIbHAs,0CEBASIN3EPKATIbHASCUMMETPHUU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsannsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiefenunen, KyO, mpusma, nupaMmuia, KOHYC, LWIMHIp, IIap u cdepa.
N300paxxenue nmpoctpaHCTBEHHbIX (uryp. IIpuMepsl pa3BEPTOK MHOTOTPaHHUKOB,
uuauHApa U KoHyca. Co3naHue Mozelei MpoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonatue oO0béMa, eauHUIBI U3MepeHus o00bEMa. OO0BEM NPSIMOYrOIBLHOTO
napajiesnienurnena, Kyoa.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIEPE3YJIBTATbBI

JINYHOCTHBIEPE3yIbTATBIOCBOCHUAIIPOTPAMMBIyYEOHOTOKYpCa
«MaremaTHKa»XapakTepU3yIOTCS:

1) naTpUOTHYECKOEBOCTIUTAHNE:

OpOSIBICHUEM HHTEpeca K TMPOLUIOMY U  HACTOSIIEMY POCCUHCKON
MaTeMaTUKH, IIEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTH)KEHUSIM  POCCHUHCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTEeMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITHUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKOENIyX0BHO-HPABCTBEHHOEBOCTINTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEN IpaKAaHWHA U peaIu3alud €ro
OpaB, IMpPEJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJAaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NIPaKTUYECKUM MPHUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TPy10BOEBOCTIUTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PEIIEHUM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa TMPOTSHKCHUHM BCEH JKU3HU I YCHEIIHOW MpodecCHOHATBbHON
JESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBUIYyaTbHOUTPAEKTOPUMOOPA30BaHUS MXKM3HEHHBIX TIJIaHOBC
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4eCKOeBOCTIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKIEHUH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTHHAYYHOTOTIO3HAHMSI:

OpUEHTalMeld B JIEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
NpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHYEeCKOW HAyKu Kak cdepbl 4YelOBEeYeCKOn
NEATEIbHOCTH, JTANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYyJbTYpOW Kak CPEICTBOM
NO3HAHUSA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JeSITeNIbHOCTH;



6) ¢usuueckoe BocmUTaHUEe, (OPMHUPOBaHHE KYJBTYPHI 310POBbSI H
IMOLMOHAIBLHOIO 0JIATONOIY M :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYECKHWE 3HAHHUS B HHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  3I40pPOBOrOo  oOpa3a KU3HM  (310pOBOE  IUTAaHMUE,
cOAaHCUPOBAHHBI pPEXKUM 3aHATUH U OTIbBIXA, peryisipHas (¢uznyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pediekcuu, NPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TaKOI'o e IpaBa APYroro 4eioBeKa;

7) IKOJIOTHYECKOEBOCTIUTAHNE:

OpUEHTalMEN Ha IPUMEHEHUE MaTeMaTHUYECKUX 3HAHUMN JUIs pElIeHUs 3a/1a4B
00JacTU COXPAHHOCTH OKPYXalOLIe cpelibl, IUIIAHUPOBAHMSI TOCTYIIKOB M OLIEHKU
UX BO3MOYKHBIX MOCJIEACTBUM AJIsl OKPYXKAIOLIEH cpejibl, 0CO3HAHUEM TJ100aTbHOI0
XapaKTepa S3KOJOTMYECKUX TPOOJIEM U ITyTEH UX PELICHUS;

8) aganTanusi K U3MEHSIOIHUMCSI YCJIOBHSIM CONMAIbHOW W NMPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JAESATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUTbCS Yy APYIHX JIOJEH, NPUOOPETaTh B COBMECTHOW IEATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HEOOXOAMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHUCJIE
(opMyIupOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMITIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CUTYallMI0 KakK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATH
OpUHMMAaeMble pPELIEHUS U JAEUCTBUA, (POPMYIUPOBATH M OLIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIEPE3YJIBTATbHI

IHo3HaBaTe/IbHbIEYyHUBEPCAJIbHbICYUeOHbIe1eliCTBUS

ba3oBbie j1ornueckue aeiicTBUA:

e BBIBIIITH M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXAYy HOHIATUAMH, (DOPMYIHPOBATH
ONpEeNeNeHUs]  NOHATHM, YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
Kjaccu(uKanuy, OCHOBaHUA g OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IPOBOJUMOTI0 aHAIN3a;

e BOCHPUHHMMATH, (opMynIHpoBaTh U  MPeOOpPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE W OTpULIATENbHbIC, €AMHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;



BBISIBSITH ~ MAaTEMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npotuBopednss B (akTax, MJaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX,
npeaiaraTh KpUTEPHUH 711 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JieNiaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;

pa3OupaTh OKa3aTeIbCTBA MAaTEMATHUYECCKUX YTBEPKICHUN (TMPSMBIE U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTU4ecKnX (PaKTOB, BBICTpaWBaTh AaAPTyMEHTAIIUIO, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIE PACCyKICHUS;
BBIOMpATh CIIOCOO permieHuss ydeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBHIOUPATh HawOoOJIee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBbleuncciieoBaTeibCKHeIeHCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATENIbCKUM HMHCTPYMEHT IO3HAHUS,
(opMynupoBaTh BOMPOCH, (PUKCUPYIOUIME MPOTUBOPEUYHUE, MPOOIIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (POpMHUpPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

OPOBOJUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIAHY HECJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 10 YCTAHOBJICHUIO OCOOEHHOCTEM
MaTeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSATENIbHO (OPMYJIUPOBATH 00OOIEHHS U BBIBOJABI MO pe3yJbTaTam
OpOBEAEHHOIO HAOIIOACHUS, MCCIEAOBaHUSA, OICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

PaGoracundopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTb U HW30BITOYHOCTh HMH(POpPMAIMH, JaHHbBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHUS;

BbIOMpaTh (OpMy MpeacTaBieHUus HMHPOPMALMM W  HWUIIOCTPUPOBATH
permaemMbie 3a7add  CXeMaMH, JuarpaMmamMu, HWHOW TrpaduKod W UX
KOMOHHAITUSMU;

OLICHUBATh HAJA&KHOCTh MHPOPMALMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYYeOHbICICHCTBHUS:

BOCIIPUHMUMATL U q)OpMYHI/IpOBaTB CYXKIACHUA B COOTBETCTBUHN C YCIOBUAMU
H O CIIsIMIU O6H.ICHI/I$I, ACHO, TOYHO, 'PAMOTHO BBIPAKAaTb CBOIO TOYKY3PCHHA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHMS MO XOJy PEHICHUS
3a/1a4yv, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B XOJIe OOCYKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJ1aeMON TEMBI,
npo0sieMbl, pelraeMon 3a/1auu, BHICKAa3bIBaTh UCH, HAIICTICHHbIE HA MOUCK
pEelIeHus, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYACTHUKOB JHaora, OOHapyXMBaTh paziIu4yde U CXOACTBO MO3ULMUH, B
KOPPEKTHOI opme popMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPECTaBIIATh PE3YJIbTATHI PEUICHUS 3a7a4u, IKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBHICTYIUICHUS C YUETOM 3a1a4
pe3eHTAllMU U 0OCOOEHHOCTEH ayAUTOPHUY;

MMOHUMATh U KCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHOU
paboTHI MPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

OPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHON palOThl, pacmnpeaensiTb BHIbI paboOT, JOroBapuUBaThCA,
oOCyXIaTh IPOLECC U pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynnoBbIX (opmax pabotel (0OCyXaeHHs, 0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMBI U IPYTHUE), BBINOIHATH CBOIO YacTh PaOOThI
U KOOPIWHHPOBAaTbH CBOM JEUCTBUS C JPYTMMH 4YJI€HaMUd KOMAHJIbI,
OLICHMBATh KAaueCTBO CBOETO BKJAJa B OOIIMI NPOAYKT MO KPUTEPHSIM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIeyHUBepCAJIbHbICYYeOHbIeIeiiCTBUS

Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, aJTOPUTM PEIICHUS 3a1adyu (WU €ro
4acTh), BBIOMpATh CMOCOO pelnieHUs ¢ Y4E€TOM HMEIOIIUXCI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAaTb H KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpOJI]:p,Z)MOIII’IOHﬂJILH]:II"iI’IHTGJIJIGKT:

BJIaJIEThCIIOCO0AMH CaMOMPOBEPKHU, CAMOKOHTPOJISI TIpoliecca U pe3yJibrara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUACTETPYAHOCTH, KOTOPBIEMOT'YTBO3HUKHYThIIPUPEIICHUN3adauH,
BHOCHTH KOPPEKTHBBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJIEHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pPE3yJibTaTa JAESITEIbHOCTH MOCTABICHHON L€ U
YCJIOBUSIM, OOBSCHITh NMPUYUHBI JOCTHKCHHUS WJIM HEAOCTHXKCHUS IIEJIH,
HAXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIEPE3YJIBTATHI



K xoHiy oOyueHuss B S kJjacce o0OyyarolluMics TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

YncianBbIYMCIICHUS

[ToHuMaTh ¥ NPaBUIBLHO YHOTPEOSATh TEPMUHBI, CBSI3aHHBIE CHATYPAJIbHBIMU
YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH TPOOSMH.

CpaBHUBaTh M yHOPSIOYMBATH HaTypajbHbIE YKCIA, CpPaBHUBATh B
MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOH.

CoOTHOCUTH  TOYKY HA  KOOPJAMHATHOM  (YHMCIIOBOW) mOpsIMON ¢
COOTBETCTBYIOIIMM €H YHUCJIOM M M300pa)kaTh HATypaJbHbIE YMCJIA TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonsaaTe  apudmeTndeckue ACHCTBUS C HATypaldbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIIINX CITydasiX.

BrINOMHATBIPOBEPKY, IPUKUIKYPE3YIbTATABBIYUCICHU .

OKpyTJIsTh HaTypaJbHBIE YKCIIA.

PemeHneTekcToBBIX3a/1a4

Pemate TekcTOBBIE 3a1aud apU(PMETHUECKUM CIIOCOOOM M C TMOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOT'0 nepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemate 3amauun, conepiKallve 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMsl, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alldCH, CXEMbl, TaOJMIBl, O0O3HAYCHUS TNIPU
pelIeHnH 3a1a4.

[Tonp30BaThC OCHOBHBIMHU  €AWHULIAMH  W3MEPEHHUSA: LEHbI, MAacchl,
paccTosiHUS, BPEMEHHU, CKOPOCTH, BBIpaKaTh OJHU CAUHUIIBI BEIUYUHBI 4epes
IpyTHE.

N3Bnekars, aHaIM3UPOBaTh, OIEHUBATH WH(MOPMAIUIO, TPEICTABICHHYIO B
TabnMile, Ha CTOJIOYATOW JauarpaMme, HWHTEPHPETUPOBATh MPEACTaBICHHBIC
JAHHBIE, UCII0JIB30BATh JAHHBIE MIPU PELLICHUH 3a]1a4.

Harasignasireomerpust

[Tonp30BaThCS rEOMETPUUYECKUMU TOHATUSAMU: TOUKA, MpsSMasi, OTPE30K, JIyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTh mpuUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEIOIUX (HopMy
U3YYEHHBIX TEOMETPUUECKUX (PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIjlaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: YroJl, BEpIIWHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBHIO:
paauyc, nTuameTp, LHEeHTp.

N300paxaTh W3y4yeHHBbIE T'eOMeTpuyeckhe (GUrypbl Ha HEJIMHOBAHHOW H
KJIeTYaTol Oymare ¢ OMOIIBIO LIUPKYJIS U JIMHEUKH.



HaxoauTe mJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C MOMOUIBIO
JUHEWKHU, CTPOUTHh OTPE3KU 3aJJaHHOW JUIMHBI, CTPOUTHh OKPYKHOCThH 3aJJaHHOTO
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAIpaTa JJId UX
MOCTPOCHUSI, BBHIYUCIICHUS IUIONIAAN U TIEPUMETpa.

Beraucnsate mepuMeTrp W IUIOMAAL KBaApara, MPSMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4HCIE (puryp, m300pax€HHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCA OCHOBHBIMHU METPUYECKHMMH €IWHUIIAMUA W3MEPEHUS JIMHBI,
MJIOIIA/IN; BhIpaXKaTh OJTHU €IMHUIILI BETUYUHBI Uepe3 APyTHE.

Pacnio3naBate mapamienenumnen, KyO, HCIOIb30BaThb TEPMHUHOJIOTHIO:
BEpIlIMHA, peOpo, TpaHb, U3MEPEHHUS, HAXOAUTh H3MEPECHUS NapajuieNenurneaa,
KyOa.

Boruucnate 00b€M KyOa, mapajuiesenuneaa Mo 3aJaHHbIM HM3MEPEHUSIM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemate HecnoXxHBIE 3aayd Ha HM3MEPEHHUE T€OMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYaALIUSIX.

K xoHiy oOyuenuss B 6 kJacce OOy4yarONIMIiCSd MOJYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

YucaauBbIlYUCICHUS

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUIAMHU YHCEN U
croco0aMy WX 3alKCH, TEPEXOAUTh (€CIM ATO BO3MOXKHO) OT OJHOM (HOpMBI
3aIlACH YUCIA K IPYyTroi.

CpaBHUBATh U YIOPSIOUYUBATH 1IEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATUYHbBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BreinonHaTh, coueras yCTHbIE W NHUChbMEHHBIC MPUEMBI, apU(METHUYECKUE
NEUCTBUS ¢ HATYPAJTbHBIMU U LIEJIBIMU YHUCIIaMH, OOBIKHOBEHHBIMU HIECATUYHBIMU
JPOOSIMHU, TIOJIOKUTEIIBHBIMU U OTPUIIATEIILHBIMHU YUCIIAMHU.

Bpluncnars 3HaY€HUSI YUCIIOBBIX BBIPAXKEHUM, BBINOIHITh MPUKUIKY H
OIIEHKY pe3yJibTaTa BBIUUCICHHUM, BBIMOJIHATH MPeoOpa3oBaHUs YHCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOUKY HA KOOPJIMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM M H300pakaTh YHUCIa TOYKAMU Ha KOOPJIWHATHOW MPSMOW, HAXOIUTh
MOJIyJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOM CUCTEME KOOPAMHAT C KOOpAHHATAMU
3TOU TOYKH.

OkpyrasTh 1LeNble YKclia U JECATAYHBIC JPOOU, HAXOIUTHh MPUOIMKECHUS
YuCen.

YncaoBblen0yKBEeHHbIEBbIPAKEHUS



[ToHumaTe U ynoTpedaTh TEPMUHBI, CBSI3aHHbBIE C 3alUChIO CTENIEHU YMCIIa,
HaxXOJIUTh KBAJApaT M KyO YMCIA, BBIUMCIIATH 3HAYEHUS YHCIOBBIX BBIPAKCHUMH,
coJiepKalIuX CTEIEHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, pacKiaAblBaTh HATypajbHbIC YHCIIA
Ha MPOCTHIE MHOXKUTEIIH.

[Tonb30BaThCAMACIITA0OOM,COCTABIIATHIIPONOPIUUUOTHOLICHHUSL.

Hcnonp3oBaTh OYKBBI AJ11 0003HAYCHUS YHCEIT TIPU 3aIMUCA MATEMATHICCKUX
BBIPOKECHHM, COCTABIATHOYKBECHHBIC BBIpAKECHUS H(GOPMYIIbI, HAXOAUTH3HAYCHUS
OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISAS HEOOXOAUMBIC IIOACTAHOBKA U
npeoOpa3oBaHuUs.

HaxonuTeHEen3BECTHBIMKOMIIOHEHTPABEHCTBA.

PemienneTrekcTOBBIX321a4

PemrarbMHOTOI11arOBBIETEKCTOBBIE3a]auNapU(PMETHIECKUM CITIOCOOOM.

Pemlate 3amaun, CBsS3aHHBIE C OTHOIIEHUEM, MPONOPUUOHAIBLHOCTHIO
BEJIMYMH, MPOIICHTaMH, pelIaTh TPU OCHOBHBIC 33/1a4W HA APOOU U MPOIICHTHI.

Pemars 3amaum, copepikallde 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIILHOCTh, BpeMsi, O00BbEM pabOThl, HUCHONB3YS apudMEeTUYECKUE
NEUCTBUS, OIEHKY, TMPUKUAKY, TOJb30BATHCS  €IWHUIIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJTUYHH.

CocTaBisTE0yKBEHHBIEBBIPAKEHUATIOYCIOBHUIO3a/1auH.

M3Bnekats wHOpMaNMiO, TPEACTaBICHHYIO B Ta0JuIlaxX, Ha JIMHEHHOM,
CTOJIOYATOW WM KpPYrOoBOWM JHarpamMmax, HHTEPIPETUPOBATH MPECTABICHHBIC
JAHHBIE, UCIIOIb30BaTh JAaHHBIE MPH PEILICHUH 33]1a4.

[IpeacTaBisaTe MHGOPMALMIO C TOMOLIBIO TaOJIUL, JTUHEHHON U cTOJIOYATOM
JUarpaMm.

Harasignasireomerpust

[IpuBonuTh mpuUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEIOIUX (HopMy
U3YYCHHBIX T€OMETPUUYECKHX IUIOCKUX WU TPOCTPAHCTBEHHBIX (QUTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkaTth ¢ TIOMOIIBIO  IUPKYJSI, JIMHEHKH, TpPAHCIOPTHUpAa Ha
HEJIMHOBAaHHOM ¥ KJIETYAaTOM Oymare W3ydeHHbIE IIJIOCKUE TEOMETPUUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTHCA TEOMETPUUECCKUMHU TTOHATHUSAMU: PABEHCTBO (PUTYp,CUMMETpHS,
UCIIO0JIb30BaTh TEPMUHOJIOTHIO, CB3aHHYIO C CHMMETPHUEH: OCb CUMMETPUH, IIEHTP
CUMMETpPHH.

HaxoguTh BeaMYMHBI YIJIOB HM3MEPEHHEM C TMOMOIIBI TPAHCHOPTHUPA,
CTPOUTBYTJIbI3aJaHHOWBETMYNHBI, 10JIb30BaThCANPHUPEIICHUN3a/1auTPalyCHON



MEpPOMYTIIOB, PACIO3HABATbHA YEPTEHKAXOCTPbIM, MPAMOH, Pa3BEPHYTHIMUTYIION
YTJIBI.

BpunciaTre IIuHY JIOMaHOW, NEPUMETP MHOTOYTOJBHHKA, MOJIb30BAThCS
€IUHULIAMU W3MEPEHHS [JIMHBI, BBIPAXKATH OJHU E€OUHULIBI MU3MEPEHUS JJIUNHBI
4yepes Apyrue.

Haxonntph, HCHONB3ysSUEepTEKHBIEMHCTPYMEHTBI, PAaCCTOSIHUS:MEXKIYIBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY IYyTH HA KBAJIPATHOU CETKE.

Boluucnate  momans  Guryp, COCTaBIEHHBIX M3  MPSMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJLHUKH, HA PaBHbIE (DUTYPHI,IOCTPAUBAHUE
JI0 TIPSIMOYTOJIbHUKA, MOJIb30BAThCSI OCHOBHBIMU €IMHULIAMYU U3MEPEHUS ILTONIAAH,
BBIPAXKATh OJHU €IMHULIBI N3MEPEHUS IUIOIAINA Yepe3 APYyTrHe.

Pacnio3HaBaTh Ha MOJENSIX U H300paXKEHUSX MHUPAMUY, KOHYC, LJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, IPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaThbHAKIETYATONOYMAreIIPSMOYTOJIbHBIATApAIIIICIICTIATIE].

Boraucisats 00bEM IpsIMOYTOJIBHOTO Tapajuiesienunena, Kyoa, mojab30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemate HecnoxHBIE 3a7a4M HA HAXO0XIACHUE T€OMETPUYECKUX BEJIUYUH B
IIPAKTUYECKUX CUTYaLUSIX.



TEMATHYECKOEIIJNIAHUPOBAHMUE
5 KUIIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeioBuTeM uugpoBbie
Ne i/ P Konrtpoasubie | IIpakrnuyeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
1 Harypanbnsleuncina. /lelicTBusic 43 1 bubnuorexkal [OK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannasreomerpus.JInHMMHA MI0CKOCTH 12 2 bu6mmotexal [OK
https://m.edsoo.ru/7f4131ce
bubmorexal [OK
3 ObeikHOBeRHbIC APOGH 48 L https://m.edsoo.ru/7f4131ce
bubnuorexal [OK
4 H .M 10 1
ATPAHAAT COMETPIAL. VIHOTOYTOIBHITKH https://m.edsoo.ru/7f4131ce
bubnuortexal [OK
5 0 38 1
Aecaturbenpob https://m.edsoo.ru/7f4131ce
6 Harnsnnasreomerpus. Tenandurypsis 9 1 bubmnorexkal [OK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnmnorexal [OK
7 IT 10 1
OBTOpCHHCHOOODUICHHE https://m.edsoo.ru/7f4131ce
OBIIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 170 4 4



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

6KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHuepa3aeIOBUTEM uu@poBbie
Ne n/m P Kontpoanusie | Ilpakruueckue (uucpp )
NMPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThbI padoTsbI
pecypchbl
bubnuorexal [OK
1 H 1
ATypailbHbeIHCla 30 https://m.edsoo.ru/7f414736
5 Harnsanasreomerpus.IIpsmbiena 7 bubnuorexkal [OK
TIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnuorexal [OK
2 1 1
3 Jlpobu 3 https://m.edsoo.ru/7f414736
bubnnorexal [OK
4 H : 1
ALIAAHAAT COMCTPHA. CHMMETPHS 0 https://m.edsoo.ru/7f414736
bubnnorexal [OK
B
> bIPAIKCHHAC GyKBaMH 0 https://m.edsoo.ru/7f414736
6 Harnsnnasreomerpus. @urypbina 14 1 1 bubmmorexkal [OK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubnmnorexal [OK
7 IT 40 1
OJIO’KUTEIHbHBIENOTPHUIIATEIbHBICUNCIIA httos://m.edsoo.ru/ 7414736
bu6nmnorexal [OK
8 IT 6 1
PEACTABICHHEAAMHAX https://m.edsoo.ru/7f414736
9 Harnannasreomerpus. @urypsis 9 1 bubmmorexkal [OK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue,060011eHKE, 20 1 bu6muorexal [OK
CHCTEMaTH3alsl https://m.edsoo.ru/7f414736
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 170 5 5



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

IHOYPOYHOEIIJIAHUPOBAHUE

5 KIIACC
Konun4yecTBo yacos DJIeKTPOHHBIE
Ne aTa nuppoBLIE
Tema ypoka Kourpoabubie | I[lpakTunueckue A p
n/n Bcero p p U3y4eHusi  oOpa3oBaTesbHbIE
padoThI padoThI o
1 HecarnunascucremacuuciieHus. Py 1 bubmmorexal [OK
HATypaJbHBIX YHCET https://m.edsoo.ru/f2a0ccOc
5 Hecsatuunasicuctemacuucienus.Psn 1
HATypaJIbHBIX YUCEl
bubnuortexal [OK
3 H ipsia.U 0 1
ATYPAILHRIHPAAL U CIO https://m.edsoo.ru/f2a0cafe
4 Harypansnsriiipsn. Yucno 0 1
5 HatypanbHbieunciana 1 bu6mmorexal [OK
KOOPAMHATHOUIPSMOU https://m.edsoo.ru/f2a0e0fc
6 HaTypaJILHLIe:{I/ICJIaHe} 1 bubnnorexal [OK
KOOPAMHATHOUIPSMOU https://m.edsoo.ru/f2a0e2a0
7 HaTypaJILHLIe:{I/ICJIaHe} 1 bubnuorexkal [OK
KOOPAMHATHOUIPSIMOU https://m.edsoo.ru/f2a0e426
8 CpaBHEHME,OKPYTIJIEHHE 1 bubnuortexal [OK
HATypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHEeHHE,0KPYTIICHHE 1 bubnnorexal [OK
HaTypaJbHBIX YHCEI https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME,0KpYTIICHHE 1 bubnunotexal [OK
HaTypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0d300
11 CpaBHEHHE,0KPYTIICHHE 1 bubnmnorexal [OK
HaTypaJIbHBIX YNCET https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

CpaBHeHuE,0KpYyTIIEHHE

12 HATYpaJIbHBIX YHCE
13 Apudmerrnaeckue1eCTBUSAC bubmmorexal [OK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0eaca
1 Apudmerrnaeckue1eCTBUAC bubmmorexal [OK
HaTypaJbHBIMU YU CIIAMH https://m.edsoo.ru/f2a0f5ba
15 Apudmerrnaeckue1eCTBUAC bubmmorexal [OK
HaTypaJbHbIMU YHCIIAMHU https://m.edsoo.ru/f2a0f704
16 Apudmerrnaeckue1eCTBUSAC bubmmorexal [OK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerrnaeckue1eCTBUSAC bubmmorexal [OK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudmerrnaeckue1eHCTBUSAC bubmmorexal [OK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a10c3a
19 ApudmernueckuesericTBUIC bubnuorexkal |[OK
HaTypaJbHbIMU YUCIAMHU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOKECHUU U
20 yMHO)KeHI/II/I},’CBOI\/JII:():TBaeI[I/IHI/IHI)IHpI/I brbmmorexal]lOK
https://m.edsoo.ru/f2al04ec
YMHOKEHUHT
CBOHCTBaHYISATIPUCIOKECHUNT
21 YMHO>KEHUH,CBONCTBACIMHHIIBITIPH
YMHOXEHUU
[lepemecTurenpHOEHCOUETATEILHOE
29 CBOMCTBA CJIOKEHHSI 1 YMHOXKEHUS, bubnnorexal [OK
pacnpenenuTeibHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHUS
23 [TepemecTuTenbHOCUCOYETATENEHOE

CBOMCTBA CIIOKCHHS B YMHOXCHUA,



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

pacnpenenuTeIbHOECBONCTBO
YMHOXECHUSA

HepeMGCTI/ITe.HBHoeI/ICO‘-IeTaTeJILHOe
CBOMCTBA CIIOKCHHS B YMHOXCHUA,

24 pacnpenenuTeIbHOE CBOMCTBO
YMHOKEHUS
o5 Jlenurenu u KpaTHBIC YHCTIA,
pa3noKeHUEYHCIaHAMHOKHUTEIN
26 [Jenutenn u KpaTHbIE YHCIA, bubnuorexkal |[OK
Pa310KEHUEYN CITAaHAMHOKHUTEN https://m.edsoo.ru/f2a116b2
97 Jlenurenu u KpaTHBIC YHCIIA,
pa3IoKEeHUEUHCIIAHAMHOKUTEIIN
bubnnorexal [OK
28 fleneruecoctatiom https://m.edsogru/f2a1116c
bu6nunorexal [OK
29 HlenenecocTarkom https://m.edsolc_)l.ru/f2a114fa
bu6nmnorexal [OK
30 [IpocThiencocTaBHbIE UnCIIa https://m.e dso<L)I.ru /2411290
31 ITpocTeiencocTaBHbIE UMCIa bubmmorexallOK
https://m.edsoo.ru/f2a11bb2
39 [TpusnakuaenumocTtrna?,s, 10, 3, bu6nmnorexal [OK
9 https://m.edsoo.ru/f2a11806
33 [TpusnakuaenumocTtrna?,s, 10, 3, bu6mmorexal [OK
9 https://m.edsoo.ru/f2a1196e
34 YucnoBbIEBBIPAXKEHUS; IOPSAI0K bubmmorexkal [OK
JercTBHui https://m.edsoo.ru/f2a11f18
35 UK CII0BBIEBBIPAKEHUS ; TIOPSAIOK bubmmorexal [OK

NENCTBUI

https://m.edsoo.ru/f2a12080



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

qI/ICJIOBBIGBpra)I(eHI/ISI;HOpHILOK

bu6mnorexal [OK

36
JIEeUCTBUH https://m.edsoo.ru/f2al23fa
PemrenuerekcToBbIX3aauHaBCe
37 apudmeTHuecKue AeUCTBUS, HA bubnnorexallOK
P ’ https://m.eds00.ru/f2a0f894
JIBUKCHUCHTIOKYITKH
PemrenuerekcToBbIX3aauHaBCe
38 apudMeTHUECKUe eHCTBUS, HA bromiorexallOK
P A ’ https://m.edsoo.ru/f2a0fofc
JBUKCHHUE U TTOKYITKU
PemrenuerekcToBBIX3aJauHaBCe
39 apudMeTHIECKUEeIeHCTBHSI, Ha bubmmorexallOK
P A ’ https://m.edsoo.ru/f2a121a2
JBY)KEHUE U TIOKYTIKU
PemrenuerekcroBbIX3aMauHaBce
40 apugMeTIECKHE e“(fl . bubnnorexal [OK
ndhMETHUECKHA WCTBUS, H
P A ’ https://m.edsoo.ru/f2a12558
JBUKCHUE U TTOKYITKU
PelieHUEeTEKCTOBBIX3a1aUHABCE
41 apuMeTHYECKUEICHCTBUS, Ha bubmorexal[OK
P A ’ https://m.edso0.ru/f2a12832
JIBUKCHHE U TTOKYITKU
PemrennerekcToBBIX3a]auHaBCe
49 B A —— e"(il . bubmorexal [OK
ndhMETUYECKHUE IEUCTBUSA, H
P A ’ https://m.edso0.ru/f2a12990
JBUKEHHUE U TTOKYTKU
43 KonTponsHaspaboranoreme bubnnorexal [OK
"HaTtypanbHbleurcIanHyab" https://m.edsoo.ru/f2al2cba
m Touka,nmpsamas,0Tpe30K,JIy4. bu6nmmorexal [OK
Jlomanas https://m.edsoo.ru/f2a0d54¢e
HN3Mepenne TIMHBI OTpe3Ka,
45 MET I/II)'-IGCKI/Ige 1505071 511)1/13Me €HUS bubnnorexallOK
p a H p https://m.edsoo.ru/f2a0daee
JUTAHBI
46 N3mepennennmHploTpe3Ka, bubmuorexal [OK



https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee

MCTPUUICCKHUCCINHULIBIN3MCPCHUS

https://m.edsoo.ru/f2a0df3a

JUTUHBI
bubnuorexal [OK
4 ORPYAHOCTS i KpyT https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTb U KpyT
[IpakTuyeckaspadoramnoreme
49 "l'II)OCT OCHHUE p30 a u3 bubmmorexallOK
P v"y P https://m.edsoo.ru/f2a0d7e2
OKPYXHOCTEH
50 Yron.IIpsaMoi,ocTpslil, TyrIoln bubnnorexal [OK
Pa3BEPHYTHIN YTIIIbI https://m.edsoo.ru/f2a1302a
51 VYroin.Ilpsamoit,ocTpslil, Tynoitn
Pa3BEPHYTHIN YIIIbI
bubnnorexal [OK
52 41
SMEPEHHEYIIOB https://m.edsoo.ru/f2a1319c
bubnnorexal [OK
53 Hswmepettieyrion https://m.edsoo.ru/f2a132fa
bu6mmorexal [OK
54 41
SMEPEHHEYIOB https://m.edsoo.ru/f2a13476
55 [IpakTuueckaspaboramnoreme bubnuorexkal [OK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
56 HpoOs.IlpaBunsHbien bubnnorexal [OK
HeIpaBUIIbHBIE IPOOU https://m.edsoo.ru/f2a13764
57 HpoOs.IlpaBunsubien bubnmnorexal [OK
HEeNpaBUJIbHbIE JpOOH https://m.edsoo.ru/f2a13c8c
58 Hpo6s.IIpaBunbHblen bubmmorexkal [OK
HEeNpaBWIbHbIE TpOOH https://m.edsoo.ru/f2a14146
59 Hpo6s.IlpaBunsubien bubnmnorexal [OK

HCIIPAaBUJILHBIC I[pO6I/I

https://m.edsoo.ru/f2a153f2



https://m.edsoo.ru/f2a0df3a
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60 HpoOs.IlpaBunsHbien bubmuortexal [OK
HENPaBWILHBIC IPOOH https://m.edsoo.ru/f2a15582
bubnuorexal [OK
1 .
0 OctobHoeCBOHCTBOAPODH https://m.edsoo.ru/f2a143e4
bubnuorexal [OK
62 O i 0
CHOBHOCCRONCTROAPORH https://m.edsoo.ru/f2a1451a
bubnuorexal [OK
63 0] i 0
CHOBHOCCRONCTROAPODH https://m.edsoo.ru/f2a1463c
bubnnorexal [OK
64 o i 0
CHOBHOSCROHCTROAPOOH https://m.edsoo.ru/f2al475e
bubnnorexal [OK
65 0] i 0
CHOBHOSCROHCTROAPOOH https://m.edsoo.ru/f2a14c90
bubnnorexal [OK
66 0] i 0
CHOBHOSCROHCTROAPOOH https://m.edsoo.ru/f2al4de4
67 OCHOBHOECBOICTBOAPOOH
bubmnorexal [OK
68 C Oeii
PABHEHHE ApODEH https://m.edsoo.ru/f2a14f74
. bubmuortexal [OK
69 C 0
PABHEHHE ApODEH https://m.edsoo.ru/f2a151f4
70 CpaBHeHue podeit
71 CpaBHeHue podeit
79 CroxeHuEenBBIYUTaHUE bubnmnorexal [OK
OOBIKHOBEHHBIX JApOOeit https://m.edsoo.ru/f2al7cc4
73 CroxeHueuBbIYUTaHNE bubmuortexal [OK
O0OBIKHOBEHHBIX JAPOOEit https://m.edsoo.ru/f2al7e54
74 Clo)KeHUENBBIYNTAHHE bubnunotexal [OK
OOBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2a1802a
75 CrnoXeHHEH BBIUNTAHUE bu6nnorexal [OK



https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
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https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a

OOBIKHOBEHHBIXIPOOECH

https://m.edsoo.ru/f2al81ce

CrnoXeHUENBBIUNTAHNE

bu6mnorexal [OK

76
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a1835e
77 ClnoXeHUENBBIUNTAHNE
OOBIKHOBEHHBIX JIpO0eit
78 CloXeHUENBBIUNTAHNE
OOBIKHOBEHHBIX JIpO0eit
79 CrnoXeHUENBBIUNTAHNE
OOBIKHOBEHHBIX ApOOeit
bubnuorexal [OK
80 §)
Cmewastas Apode https://m.edsoo.ru/f2a1592e
bubnuorexal [OK
81 C §)
MCTHAHTA Apodh https://m.edsoo.ru/f2al5a5a
bubnuortexal [OK
82 C §)
MCTHAHTA Apodh https://m.edsoo.ru/f2a15b68
bubnuortexal [OK
83
Cnmemarnas Apode https://m.edsoo.ru/f2al5e2e
YMHOXEHUEUIETICHUE
84 OOBIKHOBEHHBIX JIPOOENL; BubmuorexallOK
AP ’ https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIEIPOOU
YMHOXEHHUE U JIeJIEHIE
85 06I)H<HOBeHHI>1)fI 00e€li; BubmuorexallOK
AP ’ https://m.edso0.ru/f2a18692
B3aMMHOOOpaTHBIEAPOOH
YMHOXEHUE U JIEIEHUE
86 06LIKHOBCHHBI);H 00eii; Bubmuorexal lOK
AP ’ https://m.edsoo0.ru/f2a18a20
B3aUMHOOOpaTHBIEIPOOH
87 YMHOXKEHUE U ETIEHNE bubnuotexal [OK

OOBIKHOBEHHBIX IPOOEH;

https://m.edsoo.ru/f2a18b56



https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56

B3aMMHOOOpaTHBICAPOOH

YMHOXEHUEHIeICHIE
88 OOBIKHOBEHHBIX IPOOEN; bubnnorexallOK
PObEH, https://m.eds00.ru/f2a19088
B3aMMHOOOpaTHBIEIPOOH
YMHOXEHHUE U JIeJIEHUE
89 06BIKHOB€HHLI)f[ 00eii; bubmiorexallOK
ApObeH; https://m.edso0.ru/f2a19560
B3aMMHOOOpaTHBIEIPOOH
YMHOXEHHUE U JIeJIeHIE
90 OOBIKHOBEHHEBIX IPOOEH; bubnnorexallOK
AP ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBICIPOOH
YMHOXEHHUE U JIeJIEHIE
91 06I)IKHOB€HHI>I£[ 00e€li; bubmorexal[OK
AP ’ https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHBIEIPOOH
Pemenne TekCcTOBBIX 3a/1a4,
92 conepxamuxapoou. OCHOBHEIE bubnnorexallOK
FICPIRALIHXAP ' https://m.edsoo.ru/f2al81ce
3aaunHaIpoon
PernreHneTekcTOBBIX3a0a,
93 comepxamuxapoon. OCHOBHEIE bubnnorexallOK
FICPPRATIHXAPOOH. https://m.edsoo.ru/f2a1835e
3a/1auu Ha Jpoou
PerneHneTekcTOBBIX3aa,
94 comepxkamuxapoon. OCHOBHEIE bubnnorexallOK
JICPIRATIHXAD ' https://m.edsoo.ru/f2al8c5a
3a/1auu Ha Jpoou
PernreHne TeKCTOBBIX 3a/1ad,
95 COZIEPKAIUX IPOOH OCIi[OBHbIe bubmorexallOK
AICPATHXAPOOH. https://m.edsoo.ru/f2a18e76
3aIaunHAIPOOH
PerteHneTeKCTOBBIX3a0a,
bu6nnorexal [OK
96 cogepxanuxpoou.OCHOBHBIE

3a/1auu Ha Apoou

https://m.edsoo.ru/f2al18f7a



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

Pemenne TeKCTOBBIX 3a1a4,

bubmuorexal [OK

97 cozepxka 06u.OcHo e
JICPHAILHXAPODH. LICHOBHAT https://m.eds00.ru/f2a199f2
3aJIaYnHAIPOOH
PemennerexcToBhIX3a/1ad,
98 conepxamuxapoon. OCHOBHEIE bubmmorexal[OK
JICPALIHXIP ) https://m.edsoo.ru/f2a19c2c
3a/1ayu Ha ApoOH
Pemenne TeKCTOBBIX 3a1a4,
99 conepxamuxapoon. OCHOBHEIE bubmmorexal[OK
p POBH. https://m.edsoo.ru/f2alaldé
3a/1a4M Ha Jpoou
Perienne TeKCTOBBIX 3a/1a4,
100 conepxamuxapoou. OCHOBHEIE bubmorexal[OK
p P ) https://m.edsoo.ru/f2ala2ee
3a/1a4M Ha Jpoou
ITpumenenue OyKB I 3aIIHCH
101 Mel:TeMaTI/IqeCKIZI)I;(B;l AKEHUNHN brbmorexal[OK
. P https://m.edsoo.ru/f2ala3fc
TIPETOKEHUI
[Ipumenenue OykB 7151 3aIIUCU
102 MaTeMaTHYeCKUXBbIPAXKECHUIH
MIPEMIOKEHU I
103 KonTponsHaspaboranoreme bubnuorexkal |[OK
"OOBIKHOBEHHBIE APOOH" https://m.edsoo.ru/f2ala5le
MHoroyrojisHUKH.
104 YeTol 'e}'])l; OJILHUK, IIPIMOYTOJILHUK bubmorexallOK
pexyr PAMOYT ’ https://m.edsoo.ru/f2al16ae0
KBaJ[paT
MHOrOyroJpHUKH.
105 YeTeIpEXYTOIBHUK, IPIMOYTOJIBHUK bubmorerallOK
pexyr 1P yr ’ https://m.edsoo.ru/f2al6c7a
KBaJpaT
106 [TpakTrueckas paboTa 1o Teme bubmuorexal [OK

"ITocTpoeHHENIPAMOYT OJIbHUKAC

https://m.edsoo.ru/f2al6ele



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

3a/IaHHBIMHCTOPOHAMIHA
HEJIMHOBaHHOM Oymare"

bubnuorexal [OK
107 TpeyromnbHuk https://m.eds00.ru/f2a16194
108 TpeyronpHuk
[nomane 1 nepumetp
OYTOJIbHHKA M
109 ff[ll){?ﬁoyro bHHUKOB,COCTABJICHHBIXHU3 buomoreral (0K
yrox . https://m.eds00.ru/f2a16fe0
PSIMOYTOJIbHUKOB, €THHHIIBI
U3MEPEHUATUIONIA TN
[nomane u nepumeTp
OYTOJIbHHMKA M
110 wor yr0 BHHUKOB,COCTaBJICHHBIXU3 buomorerallO
MHOTOYTOII ’ 1 https://m.edsoo.ru/f2a17184
PSIMOYTOJIbHUKOB, €THHHIIBI
U3MEPEHUATUIONIA TN
[nomane u nepumetp
oyro Ka u
111 or erHEII:IIII:IIKOB COCTaBJICHHBIXH3 buommoreral {0l
MHOTOyroJ ) 1 https://m.edsoo.ru/f2a17328
NPSIMOYTOJIbHUKOB, €THHHIIBI
U3MEPEHUSATUIONIA TN
bu6mmorexal [OK
112 TTepumeTpMHOTrOyTONbHIKA https://m.edsoo.ru/f2a1691e
113 [lepumeTpMHOTOyroIpHIKA
. bubmuortexal [OK
114 JlecaTnanassanuck apodei https://m.edsoo.ru/f2a1b55e
. bubnunotexal [OK
115 JlecaTnanas3anuck apodei https://m.edsoo.ru/f2a1b87e
bu6 OK
116 Hecsatnunaszanuck apodei nomorerall

https://m.edsoo.ru/f2albcfc



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

bubmuorexal [OK

117 CpaBHeHHEICCATHIHBIX APOOCH https://m.edsoo.ru/f2alc49a
118 CpaBHeHUEACCATHUHBIX JPOOEH ﬁgg?;;;?g;ggﬁ;alcﬁ%
119 CpaBHeHUEACCATUUHBIX JPOOEH ﬁggﬁ;ﬁ;ﬁ%weboz
120 CpaBHeHUEACCATUUHBIX JPOOEH ﬁgg?;;l%iigzﬁ%lcczg
121 CpaBHEHUEACCATUIHBIX IPOOECH

122 JleficTBUSICIECATHUHBIMUIPOOSIMHI ﬁggﬁ?;ﬁ;igzizﬂcem
123 JleficTBUSICIECATHUHBIMUIPOOSIMHI ﬁggﬁ?;ﬁ;igzizﬂcfﬁz
124 JleficTBUSICIECATHUHBIMUIPOOSIMHU ﬁgg?;ﬁﬁ;igzizald 174
125 JleficTBUSICIECATHUHBIMUIPOOSIMHI ﬁgg@?;iiigaﬁzﬂdﬂe
126 JeiicTBUsCAECATUIHBIMU APOOSIMU ﬁggﬁ?;l%tigzﬁzﬂdem
127 JeicTBuscaeCATUIHBIMUIPOOIMU ﬁgg?ﬁ;iﬁigﬁlﬁzﬂmm
128 JeiicTBusicIeCATUIHBIMUIPOOIMU ngg;;i;?ﬁzﬁzﬂdgse
129 JeiicTBusicaeCATUIHBIMUIPOOIMU nggi;llg;zgzizald%z
130 JeiicTBusCIeCATUIHBIMUIPOOSIMU Egi?;;i%iigzl/izﬂdam
131 JleficTBUSICIECATHUHBIMUIPOOSIMHI buomtorexal 0K

https://m.edsoo.ru/f2a1db88



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

bubmuorexal [OK

132 I o
JLeHCTBAACICCATHIHBIMHAPOOAMIH https://m.edsoo.ru/f2ale0la
bubnnorexal [OK
133 I o
JSHCTBUACACCATHIHBIMH APOOAMA https://m.edsoo.ru/f2ale150
bubnnorexal [OK
134 I o
JCHCTBIACACCATHIHBIMH APOOAMNA https://m.edsoo.ru/f2ale268
bubnnorexal [OK
135 I o
JlCHCTBIACACCATIHIHEMApObAMT https://m.edsoo.ru/f2ale3da
bubnnorexal [OK
1 .
36 JleHCTBIACICCATHHBIMAPOOAMH https://m.edsoo.ru/f2ale4f2
bubnnorexal [OK
137 I o
JLeHCTBAACICCATH HBIMHAPOOAMH https://m.edsoo.ru/f2ale4f2
bubnnorexal [OK
138 I o
JCHCTBHACACCATHHEIMHAPOOAMH https://m.edsoo.ru/f2ale5f6
bubnnorexal [OK
139 I o
JLeHCTBAACICCATH HBIMHAPOOAMH https://m.edsoo.ru/f2ale704
140 JeiicTBusicIeCATUIHBIMUIPOOIMU
bu6nmnorexal [OK
141 I
OKpYTICHHEACCATHHEIX APODCI https://m.edsoo.ru/f2ale826
bubnunorexal [OK
142 I
OKpYTICHHEACCATHHEIX APODCI https://m.edsoo.ru/f2aleb50
bu6nmmorexal [OK
143 O ocii
KPYTICHHEACCATHARBIX PODEH https://m.edsoo.ru/f2alec68
144 OxpyrieHuenecITHYHbIX Ipo0eit
Pertenne TeKCTOBBIX 3a/1ad4,
145 conepkamuxapoou. OCHOBHEIE bubmorexallOK
AACPHRAIIXAPODH. https://m.edsoo.ru/f2aled8a
3aaunHaipoou
146 PemennerexcroBrix3agay, bubnnorexallOK

https://m.edsoo.ru/f2alefl0



https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10

contepkamux1poou. OCHOBHEIE
3a/1a4¥ Ha JpooH

Pemenne TeKCTOBBIX 3a1a4,

bubmuorexal [OK
147 conepantxpodu. Ocrosibie https://m.edsoo.ru/f2a1f028
3aJaunHaIpoou
s Pemenne TeKCTOPgJIX Osa)laq, BubmorexalIOK
CONCPHRATIXAPODH. LICHOBHRIC https://m.edso0.ru/f2a1136
3a1auu Ha ApoOu
PemennerexcToBRIX3a/1a4,
149 conepkamux 1poou. OCHOBHEIC
3a/1a4u Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
150 conepxamuxpoou. OCHOBHBIE
3a/1a4M Ha Jpoou
KonTponbHnaspaboranoreme bubnuorexkal |[OK
151
"JlecsitTuuHble Apoou” https://m.edsoo.ru/f2alf23a
M M3o0paxenue
- HOTOTPaHHHUKHU Nio pax BrGmorexal [OK
MHOTOTPAHIHIKOB. MOACTH https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ
M JM3o0paxenue
- HOTOTPaHHHUKHU Nio pa BrGmorexal [OK
MHOTOTPAHHIIKOB. MOACTH https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
. Hp6}IB4P0yr(3HBHBII‘;IHZpaJIJIeJ'IeHI/IHeL[, Bubnnorexal[OK
KYD. Ta3BePTRI KyDa 1 https://m.edsoo.ru/f2a1a802
napasuiesienumneaa
II i JICTICIIMIIE,
pﬂMoyrf)HBHBIHHapaH a1 bubmorexal [OK
155 Ky0.Pa3BépTkuKyOan

napaIeJICiuIcaa

https://m.edsoo.ru/f2ala924



https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924

156 [IpakTuyeckaspadoramnoreme bubnnorekal[OK
"Pa3BépTka kyoda" https://m.edsoo.ru/f2alaef6
157 O0BEMKYOa, TIPSIMOYTOJILHOTO bubmmorexal [OK
napajuienenuneaa https://m.edsoo.ru/f2alb09a
158 O0BEMKYOa, IPSIMOYTOJILHOTO bubmmorexal [OK
napajuieyenunena https://m.edsoo.ru/f2alb248
159 O0BEMKYOa, IPSIMOYTOJILHOTO
napauielieure/a
160 O06BEMKyY0a,IPAMOYTOJIEHOTO
napaielieure/1a
IToBTOpEHNE OCHOBHBIX OHATHI U
161 METO i;K caSkiacca,0000I11eHIE BubmrorexallOK
HU P ’ - https://m.edsoo.ru/f2alf76c
3HAHUNA
IToBTOpEHNE OCHOBHBIX OHATHI U
162 METO i;K caSkiacca,0000I11eHIE BubmrorexallOK
HU P ’ - https://m.edsoo.ru/f2a1f924
3HAHUNA
[ToBTOPEHNEOCHOBHBIXTOHITHI N
163 METO EBK caSkiacca,00001meHne bubmiorexallOK
ﬂv P ’ - https://m.edsoo.ru/f2alfaaa
3HAHUNI
[ToBTOpEHNE OCHOBHBIX ITOHATHH U
164 METO (r))BK caSkiacca,000011IeHIE BubmorexallOK
ﬂu P ’ - https://m.edsoo.ru/f2alfc08
3HAHUNA
TToBTOpPEHNE OCHOBHBIX MOHATHNA U
165 METO EBK caSkiacca,00001meHne budmiorexallOK
ﬂv P ’ - https://m.edsoo.ru/f2alfeec
3HAHUU
[ToBTOpEHNE OCHOBHBIX ITOHATUN U
p bu6nnorexal [OK
166 METOJIOBKYpcaSkiacca,00001eHne

3HAaHUU

https://m.edsoo.ru/f2a200a4



https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4

167 HroroBaskoHTpoIbHAsIpabOTa 1
IToBTOpEHNEOCHOBHBIXITOHATHITN
168 METOIOBKYpPCcasSkiracca,000011eH1e 1 BubmiorexallOK
N P ’ https://m.edsoo.ru/f2a201f8
3HAHUMN
IToBTOpEHNE OCHOBHBIX OHATHI U
169 METOIOBKYpPCcasSkiracca,000011eH1e 1 BubmiorexallOK
OBIYP ’ https://m.eds00.ru/f2a20388
3HAHUMN
IToBTOpEHNE OCHOBHBIX OHATHI U
170 METOIOBKYpPCcasSKiiacca,000011eH1e 1 BubmiorexallOK
Hv P ’ m https://m.edsoo.ru/f2a2069e
3HAHUU
OBIIEEKOJIMYECTBOYACOBIIO 170

[TPOIT'PAMME



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

6KJIACC

KoJuu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara uudgposbie
Tema ypoka Konrpoasusie | IlpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTebHbIE
padoTsbI padoTsbI
pecypchbl
Apudmerndeckue I1eUCTBUS C
1 orosHa aTypajlbHLIMU 1 bubmorexal[OK
MHOT'O3HAYHBIMUHAT
P https://m.edsoo.ru/f2a208ec
YHUCIIaMU
ApudMeTnuecKkue IeiCTBUS C
, PO ‘1(’)3 . S L bubnnorexal [OK
MHOT'O3HAYHBIMUHAT
yp https://m.edsoo.ru/f2a20aea
YUCIIaMU
ApudMeTnuecKkue IeiCTBUS C
3 pud A . 1 bubnnorexal [OK
MHOT0O3HAYHBIMUHATYPAIIEHBIMU
P https://m.edsoo.ru/f2a2140e
YUCIIaMU
ApudMeTnuecKkue IeiCTBUS C
4 MII-:OI(“l())SHaIIHLIMI/IHaT aIbHBIMU 1 bubmiorexallOK
yp https://m.edsoo.ru/f2a21580
YUCIIaMU
ApudMeTnuecKkue IeiCTBUS C
5 p0 q())S a I/IHaI[T ATbHBIMH 1 bubnmorexallOK
MHOTO3HAYHBIM
P https://m.edsoo.ru/f2a216de
YUCIIaMU
ApudMeTnuecKkue IeiCTBUS C
6 p0 q())S a I/IHaI[T ATbHBIMH 1 bubnmorexallOK
MHOTO3HAYHBIM
P https://m.edsoo.ru/f2a2180a
qUCIIaMU
v YucioBbIe BBIPAKEHHUS, TOPSA0K 1 bu6mmorexal [OK
JIeUCTBUI,HCITOIL30BaHUECKOOOK https://m.edsoo.ru/f2a20c48
3 YucnoBble BEIpaXEeHHUs], TOPSIOK 1 bubmuorexal [OK
JIEMCTBUI,HCITOIL30BaHUECKOOOK https://m.edsoo.ru/f2a20d6a



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

Yucaopwie BBIPpAXKXCHUS, IOPAIOK

o IENCTBUN,UCIIOIB30BAHUECKOOOK
10 YucaoBbie BRIPAXKECHHS, TTOPSIOK
IENCTBUN,UCIIOIB30BAHUECKOOOK
1 UwucnoBbIe BEIPAXKEHUS, TOPSIIOK
IENCTBUN,UCIIOIL30BAHUECKOOOK
bubnnorexal [OK
12 OKpyriIeHHCHATYPATBHBIX HC https://m.edsoo.ru/f2a21274
13 OxkpyTJIeHHECHATYPATBHBIXYHCETT
14 OxpyrieHHeHaTypalbHbIXYUCET
Jlenureny u KpaTHBIC YHCIIA; BuGmorexallOK
5| et
Henurenn I/IUKpaTHIiIG 4yuCoa; BuGmorexallOK
16 EZEZZJII{I;)HHEZEZH;IZZI:;H&?{?;H https://m.edsoo.ru/f2a22h9c
Hemurenu praTHHvechna; BuGmorexallOK
il ey
JlenuTenu UKpaTHBICUUCIIA,
18 HaMOOJIBITUIOOIIN I IETUTENIBU
HavMMeEHbIIIee 00111ee KpaTHOE
Jlenureny u KpaTHBIC YHCTIA;
19 HaMOOJIBITUIOOIIN I IETUTENIBU
HaWMEHBIIIECOOIICCKPATHOE
JlenuTenu u KpaTHBIC YKCIIa,
20 HauOOJIBITNIOOIIN I IETUTENBH

HauMeHbIIee o0Iee KpaTHOe



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

bubmuorexal [OK

21 J1enmMMOCThCYMMBIMTIPOU3BEICHUS httos://m.edsoo.ru/f2a22d2¢
22 J1enMMOoCTbCYMMBIMIIPOU3BEIEHUS bubmmorexallOK
https://m.edsoo.ru/f2a23254
23 JleneHuecocTaTkoM
bubmmnorexal [OK
24 fleneruecoctatiom https://m.edsoIc_)I.ru/f2a24104
25 PermennerexcToBBIX3a1a4 bubnnorexallOK
https://m.edsoo.ru/f2a21e90
26 PemenuerexcroBeix3agay Bubmaorexal [OK
https://m.edsoo.ru/f2a2226e
27 PemenuerexcroBeix3agau Bubmaorexal [OK
https://m.edsoo.ru/f2a22412
28 PemenuerexcroBeix3zagay Bubmaorexal [OK
https://m.edsoo.ru/f2a226e2
29 PemenuerexcroBeix3agau bubnnorexallOK
https://m.edsoo.ru/f2a228a4
30 KonTponbsHaspaboranoreme bubnuorexkal [OK
"HaTypanbnble yncna” https://m.edsoo.ru/f2a242a8
31 [TepnieHauKyIApHBIENIPSIMBIE bubmmorexallOK
https://m.edsoo.ru/f2a24442
32 [TepnieHauKyIApHBIETIPSIMBIE bubmmorexallOK
https://m.edsoo.ru/f2a24596
bubmuortexal [OK
33 HapanemsHerenpaMere https://m.edsolc-)l.ru/f2a248d4
bubnuorexal [OK
34 HapannenbHbrenpivbIe https://m.edso<L)I.ru/f2a24a32
35 PaccrossHMEMEK 1Y ABYMATOUYKAMHU, bubmmorexal [OK

OT TOYKH OO HpﬂMOfI, JJINHa

https://m.edsoo.ru/f2a24776
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MapIIpyTaHAKBaJAPaTHON CETKE

PaccrossHreMeK 1y ABYMS TOUKAMH,

36 OT TOYKH JI0 MIPSIMOH, JUTHHA
MapIIpyTaHaKBaIpaTHOMCETKE
PaccrosaneMexayaByMITOUKaAMHU,
37 OT TOYKH JIO 11 Hf\[/[}:lily JMHA bubmmorexallOK
O PO, AU https://m.edsoo.ru/f2a24eb0
MapIipyTa Ha KBaJpaTHOU CETKE
OOBIKHOBEHHASAPOOB,0CHOBHOE
38 CBOMCTBO JpOOH, COKpaIeHUE brbmorexal[OK
. APODH, COKpatll https://m.edsoo.ru/f2a261fc
IpooOeit
OOBIKHOBEHHAAIPOOb,0CHOBHOE
39 CBOMCTBO 061511 pCOK anieHue bromiorexallOK
0 APODH, COKpAI https://m.eds00.ru/f2a26670
Ipooeit
OOBIKHOBEHHASAPOOB,0CHOBHOE
40 CBOMCTBO JpOOH, COKpaIeHUE brbmorexal[OK
. APODIH, COKpatl https://m.edsoo.ru/f2a26936
npodeit
OOBIKHOBEHHAsAPOOB,0CHOBHOE
41 CBOMCTBOPOOH,COKpAIlICHNE brbmorexal[OK
N APODILEORPAl https://m.edsoo0.ru/f2a26ab2
Tpooeit
42 CpaBHEHUENYTIOPSIOUNBAHUE bubnnorexal [OK
pooeit https://m.edsoo.ru/f2a2721e
43 CpaBHEHUENYTIOPSIOUNBAHUE bubnnorexal [OK
npobei https://m.edsoo.ru/f2a2749
44 CpaBHEHUENYTIOPSATOUNBAHUE bubnmnorexal [OK
Ipooeit https://m.edsoo.ru/f2a275ac
45 JecatuunplenpoOunMeTpudecKas bu6mmorexal [OK
cucrema Mep https://m.edsoo.ru/f2a2638c
46 JecatuunplenpoounMeTpryecKas
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crcTemMamep

ApudmernueckueaeicTBUSC

bubnnorexal [OK

47 3]
OOBIKHOBCHHBIMIHACCATHIHLIMU https://m.eds00.ru/f2a276c4
JIPOOsIMHU
ApudMeTnuecKkue IeiCTBUS C
48 0gBII?HOBGHHLIMI/II/IHGCSITI/I‘-IHBIMI/I bubmorerallOK
A https://m.edsoo.ru/f2a277dc
JIPOOSIMHU
ApudMeTuuecKkme IeHCTBUS C
49 06pI)1E)HOBeHHHMHHHecsITHqHHMI/I bubmorexal [OK
a https://m.edsoo.ru/f2a27d40
JIPOOSIMH
ApudMeTnuecKkue IeiCTBUS C
50 06pI)II((bHOBeHHBIMI/II/IIleCSITI/IHHLIMI/I bubmorexal[OK
A https://m.edsoo.ru/f2a27ec6
JIPOOSIMH
ApudMeTnuecKkue IeiCTBUS C
51 06pI)II((bHOBeHHBIMI/II/IIleCSITI/IHHLIMI/I bubmorexal[OK
a https://m.edsoo.ru/f2a27c00
IpOOsIMHI
bubmorexal [OK
52 O
THOMICHHe https://m.edsoo.ru/f2a282c2
53 OTHoOIIEHNE
54 JleneHreB1aHHOMOTHOIIICHUH bromiorexallOK
g https://m.edsoo.ru/f2a28448
55 JlenenueB JaHHOMOTHOIIIEHUH
bubmorexal [OK
56 M §)
ACIITab, MpoTopHu https://m.edsoo.ru/f2a28a7e
bubnuorexal [OK
57 M §)
ACIITab, Mponopu https://m.edsoo.ru/f2a28c22
58 [TonsTne npouenTa BubmmorexallOK

https://m.edsoo.ru/f2a28d76
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bubmuorexal [OK

> Homsrie mporerTa https://m.edsoo.ru/f2a28efc
60 BoruncnennenponeHTaoTBEIMUHbIL U Bbubmmorexal [OK
BEJIMYUHBI 110 €€ IIPOLIEHTY https://m.edsoo.ru/f2a29064
61 BrrunciieHnenporeHTaoTBeIMYMHBI U bubmmorexal [OK
BEJIMYUHBI 110 €€ MPOLECHTY https://m.edsoo.ru/f2a291e0
62 BoruncnennenponeHTaoTBEIMYHbIL U
BEJIMYMHBI 110 €€ MIPOLIEHTY
63 BoruncnennenponeHTaoTBEIMUUHbI U
BEJIMUMHBI 110 €€ MPOLIEHTY
64 Pemnienne TekcTOBBIX 3a1a4, bubnuorexal [OK
COJIEpXKAIIUX IPOOUUTIPOIICHTBI https://m.edsoo.ru/f2a26512
65 Pernienue TeKCTOBBIX 3a/1ad, bubnuorexal [OK
COJICPIKAIIIX IPOOHHITPOIICHTHI https://m.edsoo.ru/f2a2818c
66 Pernienune TeKCTOBBIX 3a/1ad, bubnuorexal [OK
COJICPIKAIIIX IPOOHHITPOIICHTHI https://m.edsoo.ru/f2a29546
67 Penrenne TekCTOBBIX 3a/1a4, bu6mmorexal [OK
COJePKALUX IPOOUNTIPOLICHTHI https://m.edsoo.ru/f2a29a46
68 KonTtponsHaspaboranoreme bubnuorexkal [OK
"Ipoon" https://m.edsoo.ru/f2a29d34
[IpakTuyeckas pabora o Teme
69 "gTHomeHHez[nII)/IHLIOprmHOCTHK eé buomiorexallOK
" https://m.edsoo.ru/f2a29bea
JIUaMeTpy
20 OceBascummerpus.IlenTpanbHas bubnnorexal [OK
CUMMETPHUS https://m.edsoo.ru/f2a2509a
7 OceBascummetpusi. I enTpanbpHas bubnmnorexal [OK
CUMMeETpUs https://m.edsoo.ru/f2a25428
72 [TocTpoeHnecuMMeTpUIHBIX QUTYD bubmuorexal [OK
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https://m.edsoo.ru/f2a252ca

73 [TocTpoeHnecuMMETPUIHBIX QUTYD bubmmorexallOK
https://m.edsoo.ru/f2a257fc
74 [IpakTuueckaspadboranoreme "OceBast bubnuorexkal [OK
cummerpus” https://m.edsoo.ru/f2a2598c
75 CHUMMETpUABIIPOCTPAHCTBE bubmmorexallOK
https://m.edsoo.ru/f2a25ae0
[Tpum
76 M:TeMZiiiiifijb?;;;:;;;E bromiorexallOK
i https://m.edsoo.ru/f2a2b274
HpeAIoKEeHUN
77 ByKBEHHBIEBBIPAKEHUSIMYHUCIIOBBIE bubnuorexkal |[OK
HOJCTAHOBKU https://m.edsoo.ru/f2a2b972
78 ByKBEHHBIEPABEHCTBA, HAXOK/ICHUE bubnuorexkal |[OK
HEU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 ByKBEHHBIEPABEHCTBA, HAXOK/ICHUE bubnuorexkal |[OK
HEU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubnuorexkal [OK
80 Dopurynet https://m.edsolj.ru/f2a2bd14
bubnuorexkal [OK
81 Dopurynet https://m.edso<L)I.ru/f2a2be40
82 YeTbIpEXyroapbHUK, TPUMEPHI bubnuorexkal [OK
YETBIPEXYTOJIHUKOB https://m.edsoo.ru/f2a2al9e
83 IIpsAMOYTONIBHUK,KBAAPAT:CBOMCTBA bubnnorexal [OK
CTOPOH, YIJIOB, IMarOHAJIEH https://m.edsoo.ru/f2a2a2f2
84 [IpsiMOyroIBbHUK,KBaApAT:CBONCTBA
CTOPOH, YIJIOB, AMArOHAJIEH
85 H3smepenueyrnos. Buael bubmmorexal [OK

TPEYrOJIbHUKOB

https://m.edsoo.ru/f2a2a75c
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86 Nsmepenueyrnos. Buael bubnnorexal [OK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [lepumeTpMHOrOyroJpHIKa bromiorexallOK
https://m.edsoo.ru/f2a29eb0
88 [lepuMeTpMHOTOYTOIbHUKA
89 [Tnomans urypsr
90 [Tnomans urypsr
o1 DopMyIIBIEPUMETPANTIIOAIH
pSIMOYTOJIbHUKA
92 DopMyIIBITEpUMETPANTIIOIAIH
psSIMOYTOJIbHUKA
03 [IpubnuxénnoenzMepeHue
wionaau Guryp
94 [IpakTHueckaspaboTanoreme bubmmorexal [OK
"Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonrponbHas pabora no reme
95 "BeipaxxenusicoOykBamu. durypoina
IUIOCKOCTH"
bubnuorexkal [OK
% Henre mmena https://m.edso<L)I.ru/f2a2bf6c
bubnuorexkal [OK
31 Henre mmena https://m.edso<L)I.ru/f2a2c07a
bubnuorexkal [OK
%8 Henre mmena https://m.edsolj.ru/f2a2c17e
99 Monynbuncia,reoMeTpuyuecKas bubmmorexkal [OK
UHTEpIpeTanus MO https://m.edsoo.ru/f2a2c886
100 Mopynpuncia,reomeTpudecKas bubmuorexal [OK

HHTCpHpeTallnsad MOAYJIA

https://m.edsoo.ru/f2a2ca3e
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MOI[YJIB‘II/ICJIa,I‘eOMeTpI/I‘ICCKaSI

bu6mnorexal [OK

104 WUHTEPIPETALMS MOIYJIS https://m.edsoo.ru/f2a2cha6
102 Monynpunciia,reoMeTpuyecKas
UHTEPIIPETALUS MOAYIIS
103 Monynpunciia,reoMeTpuyecKas
WHTEpIPETALHs MOTYJIS
104 YucnoBble IPOMEKYTKH
105 [TonoxxurenbHBIENOTPULIIATENLHBIC
yucna
106 [TonoxxurensHBIEHOTPUTLIATETILHBIE
yucna
107 CpaBHEHNENOJIOKUTEIIbHBIXU bubnnorexal [OK
OTPUIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHUENOJIOKHUTEIIbHBIXU bubnnorexal [OK
OTPULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHUENOIOKUTEIIbHBIXU
OTPHUIIATEIBHBIX YHUCET
110 CpaBHEHUENOIOKHUTEIBHBIXU
OTPHUIIATEILHBIX YUCET
111 CpaBHEHUENONOKUTETbHBIXH
OTPHUIIATEILHBIX YUCET
https://m.edsoo.ru/f2a2d830
OTpUIATENILHBIMH YUCIIAMU
https://m.edsoo.ru/f2a2d984
OTPUIATEILHBIMH YUCIAMU
114 ApudmernueckueaencTBUsC bubmuorexal [OK
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IIOJIOXKUTCIIBHBIMHU 1
OTpULATCIIbHBIMUYNCIIAMU

https://m.edsoo.ru/f2a2dab0

ApudmernueckueencTBUAC

bubmuorexal [OK

115 TOMOKHUTCILHBIMH 1 https://m.edsoo.ru/f2a2ddee
OTPHULIATEIbHBIMUYUCIIAMU
ApudMeTnuecKkueaeiiCTBUAC

116 pud A bubmunorexal [OK
TOMOKHUTCILHBIMH 1 https://m.edsoo.ru/f2a2defc
OTPULIATEIILHBIMU YUCIIAMH
ApudMeTnueCcKueaeiCTBUSIC

117 pucp 8 bubnuortexal [OK
TOMOAUTCELHBIMH 1 https://m.edsoo.ru/f2a2e384
OTPUIIATEIILHBIMUYUCIIAMHU
ApudMeTnuecKueaeiiCTBUAC

118 pud A bubnnorexal [OK
TOJIOKUTCILHBIMH 1 https://m.edsoo.ru/f2a2e5f0
OTPUIIATEIILHBIMU YU CIIAMH
ApudMeTuuecKueaeiCTBUSIC

119 puch A bubnnorexal [OK
TONOKUTCILHRIMH H https://m.edsoo.ru/f2a2e762
OTPHUIIATEIILHBIMUYUCITIAMHI
ApudMeTnuecKueaeiiCTBUAC

120 pud s bubmorexal [OK
TOJIOKUTCILHBIMH 1 https://m.edsoo.ru/f2a2eb90
OTPUIIATENILHBIMH YUCIIaAMU
ApudMeTnuecKueaeiiCTBUAC

121 pud s bubmortexal [OK
TOJIOKUTCIHBIMH 1 https://m.edsoo.ru/f2a2ecf8
OTPUIIATEILHBIMU YUCIIAMH
ApudmernueckueeiicTBUIC

12 puch A bubmortexal [OK
TOMOKHUTCILHBIMH 1 https://m.edsoo.ru/f2a2eel0
OTPHUIIATEIILHBIMUYUCITIAMHU

123 ApudmernueckueaencTBUIC bubmmorexal [OK

INOJIOXKHUTCIIbHBIMU U

https://m.edsoo.ru/f2a2f248
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OTpUIATCIIbHBIMUYINUCIIAMU

124

ApudmernueckueaeicTBUSC
MOJIOKHUTEIBHBIMH U
OTpULIATETbHBIMUYUCIIAMA

125

ApudmernueckueencTBUAC
HOJIOKHUTEIBHBIMH U
OTPULIATEIBHBIMHU YHCIIAMU

126

ApudmernuecknueencTBUIC
MOJIOKHUTEITHHBIMH U
OTpULATEIbHBIMUYUCIAMHI

127

ApudmernueckuesericTBUIC
MOJIOKHUTEITLHBIMH U
OTPULATEIBHBIMHU YHCIIAMU

128

ApudmernueckuesericTBUIC
MOJIOKHUTEITLHBIMH U
OTPHIIATEIbHBIMUYHCIIAMHU

129

ApudmernueckrueaencTBUsC
HOJIOKUTETBHBIMU U
OTpHULIATENIbHBIMU YN CIAMH

130

ApudmernueckruenencTBUsIC
HOJIOKUTETBHBIMH U
OTpHULIATENIbHBIMU YN CIAMH

131

PemennerexcroBrixzagay

bu6nmnorexal [OK
https://m.edsoo.ru/f2a3035a

132

PemennerexkcroBrixzagau

bu6nunorexal [OK
https://m.edsoo.ru/f2a304c2

133

PemennerexcroBrixzagau

bu6nunorexal [OK
https://m.edsoo.ru/f2a305e4
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bubmuorexal [OK

134 PetmermeTekeToRpI3azaY https://m.eds00.ru/f2a30706
KontponpsHaspaboTanoremam
135 "ByKBEHHbIE BBIPAKECHHUS.
[TonoxuTenbHBIENOTPHULIATEIILHBIC
qucna"
[IpsamoyronbHasgCUCTEMAaKOOPIUHAT bubmmorexal [OK
136
Ha IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopanHaThITOUKMHATIIIOCKOCTH, bubnnorexal [OK
abciucca U opJuHaTa https://m.edsoo.ru/f2a311d8
bubnnorexal [OK
138 CronbuaThIeMKPYTOBBIE TUArPaMMBbI httos://m.edsoo.ru/f2a3178c
139 [IpakTHueckaspaboTanoreme bubmmorexal [OK
"[Toctpoenue nuarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TeKCcTOBBIX 3a1a4,
140 COJIEpXKaIINX JTaHHEIE,
MIPE/ICTaBICHHBIEBTAOIUIIAXTHA
JIuarpaMmax
Pemenne TekCcTOBBIX 3a/1a4,
141 COJIepXKaNInX JIaHHBIE,
MIpE/ICTaBJICHHBICBTAOIUIIAXTHA
JIuarpaMmax
ITpssMoyTOTBHBIMIApAIIICTICTTHIIET,
142 K;6, Hp}II/IFBMa, nnpanfnz[a, KOHYC, brbnmorexallOK
https://m.edso0.ru/f2a319c6
UIHHID, mapuchepa
[IpsiMoyToIbHBIATIApAIIIIENICTTNTIE, BuGmorexal [OK
143 KyO,lpu3Ma, TMpaMH1a,KOHYC,

HWIMHIp, Iap U cepa

https://m.edsoo.ru/f2a31afc
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N3o0paxeHnenpocTpaHCTBEHHBIX

bu6mnorexal [OK

144 buryp https://m.edsoo.ru/f2a3206a
145 N3006paxeHnenpocTpaHCTBEHHBIX
¢duryp
[Tpumeps! pazBEPTOK
146 MHOTOTPaHHUKOB, [TUJIUHIpan
KOHYca
[IpakTuyeckaspadoramnoreme
147 "Coznianue mojenen bubmmorexallOK
https://m.edsoo.ru/f2a3252e
POCTPaHCTBEHHBIX Uryp"
148 [TorsTne0OBEMA; e TMHUTIBI bubnuortexal [OK
u3MepeHust o0bEmMa https://m.edsoo.ru/f2a321c8
O0BEM IPSIMOYTOJIBHOTO
149 Hapanﬂleean}:ﬂa,KyM,Q)opMynLI bubmorexal[OK
. https://m.edsoo.ru/f2a3234e
00BéMa
O0BEM IPAMOYTOJILHOTO
150 napajuienenumnesaa,kyoa, popmysl
o0BEMa
[ToBTOPEHNEOCHOBHBIXTTOHITHIN
METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuorexkal [OK
151
0000111eHrEe U cucTeMaTH3aus https://m.edsoo.ru/f2a328f8
3HAaHUUN
[ToBTOPEHNEOCHOBHBIXTTOHITHIN
152 METOJIOB KypCOB 5 U 6 KJ1accoB, bubnuorexkal [OK
000011IeHNEe U CUCTEMATH3AIINAA https://m.edsoo.ru/f2a32a9c
3HAaHUUN
153 [ToBTOpEeHNEOCHOBHBIXTIOHATUIU bubmuorexal [OK

METO/I0B KypCOB 5 M 6 KIIacCOB,

https://m.edsoo.ru/f2a32bd2
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00001IEHUEUCUCTEMATU AL
3HAHUU

[ToBTOpEeHNMEOCHOBHBIXTTOHATHITH
METOJIOB KYpCOB 5 1 6 KJ1accoB,

bubnuorexal [OK

154 0000IIICHIE ¥ CHCTEMaTHU3aLIH https://m.edsoo.ru/f2a3312c
3HAHUM
IToBTOpEHMEOCHOBHBIXITOHATHITN

155 METOJI0B KypCOB 5 U 6 KJ1accoB, Bbubmmorexal [OK
0000IIICHIE ¥ CUCTEMaTHU3 AL https://m.edsoo.ru/f2a33352
3HAHUMN
IToBTOpEHNMEOCHOBHBIXITOHATHITN

156 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6mmotexal [OK
0000IIICHIE U CUCTEMaTHU3aLIHs https://m.edsoo.ru/f2a33596
3HaHUI
IToBTOpEHNMEOCHOBHBIXITOHATHITN

157 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6mmorexal [OK
00001IIeHNE U CHCTeMaTH3aITUs https://m.edsoo.ru/f2a33780
3HAHUU
IToBTOpEHMEOCHOBHBIXITOHATHITN

158 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnnorexal [OK
00001IIeHNE U CHCTeMaTH3aITUs https://m.edsoo.ru/f2a338b6
3HAHUU
IToBTOpEHMEOCHOBHBIXITOHATHITN

159 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnnorexal [OK
0000IIIeHNE U CHCTeMaTH3AITUS https://m.edsoo.ru/f2a339ce
3HAHUM
IToBTOpEHNEOCHOBHBIXTOHATHITN

bu6nnorexal [OK
160 METOJIOB KyPCOB 5 M 6 KIIaCCOB,

000011IEHUEUCUCTEMATU3 AU

https://m.edsoo.ru/f2a33ad?2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2

3HAHUU

IToBTOpEHMEOCHOBHBIXITOHATHITN

161 METOJI0B KypCOB 5 U 6 KJ1accoB, Bbubmmorexal [OK
0000IIICHIE ¥ CHCTEMaTHU3aLIH https://m.edsoo.ru/f2a33bd6
3HaHUHN
[ToBTOPEHNEOCHOBHBIXITOHITHIN

162 METOJI0B KypCOB 5 U 6 KJ1accoB, Bbubmmorexal [OK
0000IIICHIE ¥ CHCTeMaTHU3aIIH https://m.edsoo.ru/f2a33f46
3HaHUI
[TOBTOPEHHEOCHOBHBIXTIOHATHHT

163 METOJIOB KYpCOB 5 U 6 KIIacCOB, bubnuorexal [OK
0000IIICHIE ¥ CUCTEMaTHU3aLIHs https://m.edsoo.ru/f2a340b8
3HaHUHN
[ToBTOPEHNEOCHOBHBIXTTOHITHIN

164 METOJI0B KypCcOB 5 U 6 KJ1accoB, bu6mmotexal [OK
0000IIICHIE ¥ CUCTEMaTHU3aLIH https://m.edsoo.ru/f2a3420c
3HAHUM
[ToBTOPEHNEOCHOBHBIXTTOHITHIN

165 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnnorexal [OK
00001IIeHNE U CHCTeMaTH3aITUs https://m.edsoo.ru/f2a3432e
3HAHUU
[ToBTOpEeHHEOCHOBHBIXTIOHATUIU

166 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubnnorexal [OK
00001IIeHNE U CHCTeMaTH3aITUs https://m.edsoo.ru/f2a34478
3HAHUM

167 HroroBasikoHTpoIpHAsIpadbOoTa

168 [ToBTOpEeHNEOCHOBHBIXTIOHATUIU bubmuorexal [OK

METO/I0B KypCOB 5 M 6 KIIacCOB,

https://m.edsoo.ru/f2a3482e



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
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00001IEHUEUCUCTEMATU AL
3HAHUU

IToBTOpEHMEOCHOBHBIXITOHATHITN

169 METO/I0B KypcOB 5 U 6 KJIaccoB, 1 bubmmorexal [OK
000011IeHNE ¥ cHCTEMATH3AIUS https://m.edsoo.ru/f2a34950
3HaAHUH
[ToBTOpEHNEOCHOBHBIXITOHATHIH

170 METOJI0B KypCOB 5 U 6 KJ1accoB, 1 Bbubmmorexal [OK
00001IeHNE ¥ CHCTEMAaTH3AIUS https://m.edsoo.ru/f2a34d2e
3HAHUU

OBHIEEKOJIMYECTBOYACOBIIO 170

[TPOIT'PAMME



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e
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HosicHuTeILHASA 3aIIMCKA

Pabouast mporpamma no anredpe 11 8 Kj1acca COCTaBJIeHAa B COOTBETCTBHH C TPEOOBAHUSIMHU
denepanbHOTO  TOCYJAapCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
obpazoBanuss (PI'OC OO0O); TpeboBaHUSAMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHON MPOrPaMMBbl (JIMYHOCTHBIM, METAIlPEIMETHBIM, TPEIMETHBIM); OCHOBHBIMU
MOAXOJaMHU K Pa3BUTHIO W (OPMHPOBAHUIO YHUBEPCAIbHBIX y4ueOHBIX aeuctBuil (YY) mis
OCHOBHOTO 00Iero oOpa3oBaHUS HAa OCHOBE HAa OCHOBE AaBTOPCKUX MPOrpamMM JIMHHUU
N.N.3y6apesoii, A.I'. MopakoBuya Maremaruka 5-11 xi. - M.: [Ipoda, 2010 B cooTBETCTBHH €
MIPABOBBIMU M HOPMATHUBHBIMU JIOKYMECHTAMU

o Oenepanbhbiil 3akoH «O06 oOpazoBanuu B Poccuiickoit @enepamum» ot 29.12. 2012 1. Ne
273-03

e [Ipuka3 MunucrepcrBa oOpa3oBanusi 1 Hayku Poccuiickoit @eneparun ot 31 gexalOps
2015 1. Ne 1577 «O BHeceHMHM U3MEHEHHUH B (heiepabHbIN TOCYIapCTBEHHBIN 00pa30BaTeIbHbII
CTaHJApT OCHOBHOIO O0IIero o0pa3oBaHWs, YTBEPXKICHHBIA MpHKa3oM MHHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 r. Ne 1897»;

e [Ipumepnas OOIIl ocHoBHOro o6miero o6paszoBanusi, or 08.04.2015 roma, mpoToxon

Nel/15( yrBepxkaeHna yueOHO - METOAMYECKUM (enepaabHbIM 1eHTpoM) ¢ yuétom OOIT MOY
COLI Ne 46 c. Ypyubra.
C yd4eToMm BO3pPacCTHBIX OCOOCHHOCTEH KakJ0ro Kilacca BBICTPOEHA CHCTeMa YUeOHBIX 3aHSATHH,
CIPOEKTUPOBAHBI 1IN, 3a/layH, MPOJyMaHbl BO3MOXHBIE (DOPMBI KOHTPOJSA (KOHTPOJbHBIE
paboTBhI, 3a4ETHI, CAMOCTOSITEIbHBIE PAOOTHI, TECTHI), CHOPMYITHUPOBAHBI OKHIAEMBIE PE3YIIbTaThI
oOyuenus. [IporpaMMa MOXeT MOJIBEPraThCsi KOPPEKTUPOBKE, B CBSA3U C BO3ZMOKHBIM U3MEHEHUEM
rpaduka paboTsl U3-3a MPa3THUYHBIX JHEH U KapaHTHHA.

YMK:

e U .N.3yGapera, A.I'. Mopakosuu Martemartuka. [IporpamMmma st OCHOBHOM TIKOJBL: 5-11
Ki1. - M.: [lpoda, 2010

e Anre0pa. 8 xi1.: B 1Byx vacTsax. U.1: YuebHuk i 001eo0pa3oBaTeIbHbIX yUPExKICHUH.
A.T. Mopakosuy - 12-e uza. nopaboranHoe —M.: Muemo3suHa, 2016.

e Anre6pa. 8 ki1.: B aByx wactax. Y.2: 3agauHuk a5 001eo0pa3oBaTeNbHbIX YUPEKICHUN/
A. T. Mopakosuuy, JI. O. Jlennmena, T. A. KopemxoBa, T. H. Mumycrtuna, E.E.
Tynbunnckas. — M.: Maemo3uHa, 2016.

OcobGennocTu Kypca:

Anrebpa HaieneHa Ha GOpMUPOBAHHE MaTEMaTHYECKOTO armapara Jijisl pelieHus 3a/1a4 u3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKPYXKAIOIIEH pealbHOCTU. SI3bIK anreOpsl MOAYEepKUBACT
3HAQUEHHE MATEMAaTHUKHU KakK sI3bIKa JJI MOCTPOEHUS MaTEeMaTHYECKHUX MOJENEH, MpOLEecCOB U
SIBJICHUH peanbHOro Mupa. OMHON M3 OCHOBHBIX 3a7a4 M3YUYCHHUS alreOpbl SBISICTCS pa3BUTHE
QITOPUTMUYECKOTO MBINIJICHHS, HEOOXOIWMOTO, B YAacTHOCTH, JUIsi OCBOCHHS Kypca
nHpOpMATUKHN; OBIAJCHUE HaBBIKAMU JCAYKTHBHBIX paccyxaenuii. [IpeobpazoBanue



CUMBOJIMYECKUX (OpPM BHOCHT CBOM CHEIM(PUYSCKUNA BKJIaJ B Pa3BUTHE BOOOpaKCHHS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOpYECTBY. Jlpyroii BaKHOH 3ajaveil M3ydeHHUs aareOpsbl
SBIISICTCA TIOJIyYEHHE IIKOJbHUKAMH KOHKPETHBIX 3HAaHUH O (QYHKIUSAX KaKk BaKHEUIIEH
MaTEeMaTHUYeCKONM MOJENU MJs ONMUCAaHUS U MCCIEAOBaHUS Pa3HOOOpa3HBIX MPOIECCOB, IS
(bopMHUpOBaHUA Yy y4alIUXcs MPEICTABICHUH O POJIM MAaTEMATUKHU B PAa3BUTUU IUBHIN3ALUH U
KYJIbTYpBI.

B xozne ocBoeHuUsI cosiepkaHus Kypca yJaliyuecs oJy4aroT BO3MOKHOCTD:

L4 C(l)OpMI/IpOBaTb MMPAKTUYCCKUC HaBBbIKHU BBIITOJIHCHU A YCTHBIX, INMCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BBI‘IPICJ'IGHHfI, Pa3BUTb BBIYUCIIUTCIIbHYIO KYJIBTYPY,
L4 OBJIaACTh CHUMBOJIMYECKHM S3BIKOM anre6pLI, BBIpa6OTaTB (bOpMaJ'II)HO'Ol'IepaTI/IBHI)Ie

anreOpanvyecKue yMEHHST M HAyYUThCA IPUMEHATh HMX K PEHICHHI0 MaTEeMaTHYECKUX U
HEMaTeMaTHUYSCKHUX 3aJady;

° U3YYUTh CBOMCTBA M Tpa(UKH 3JIEMEHTapHBIX (YHKIHUNA, HAYYUTHCS HCIOIb30BATh
GbyHKIIMOHATBHO-TpaUUecKue TPENCTaBICHHUS] JJIs ONHUCAaHWUS W aHaIM3a PealbHBIX
3aBHCHUMOCTEH;

L] Pa3BUTB JIOTUYCCKOC MBIIIJICHHUE U p€Yb — YMCHUSA JIOTUYCCKU O6OCHOBI)IBaTI) CYXKACHUA,
MPOBOJIUTH HECJIOKHBIE CUCTEMATU3ALIUM, IPUBOAUTE MIPUMEPHI U KOHTPIPUMEPHI, UCTIOJIb30BATh
pa3IMYHbIE A3BIKA MAaTEMATHKH (CIIOBECHBIH, CHMBOIMYECKHUH, TpadUUecKuil) [T WILTIOCTPAIUH,
HWHTEpIpETaIH, ApTYMEHTALIMU U J10Ka3aTeIbCTBA;

] chopMupoBaTh MPEJCTABICHUS 00 M3Y4aeMBbIX MOHATHUAX W METOJAaX KaK BaKHEUIIHX
CpPEACTBAX MAaTEMATUYECKOTO MOJEIMPOBAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM.

B xone npenogaBanus anreOpsl B 8 kiaccax, paboTbl HaJl JOPMUPOBAHUEM Y YHALUXCS
MIEPEYUCIIEHHBIX B IpOrpaMMe 3HaHUI U YMEHH, cieyeT oOpaliaTe BHUMaHKUE Ha TO, YTOOBI OHU
OBJIAJICBAIA YMEHHUSIMHU OOIICY4eOHOT0 XapakTepa, pa3HooOpa3HbBIMU CIIOCO0AMU JI€ITEIbHOCTH,
PUOOPETATH OIBIT:

L4 IIJIAHUPOBAHUA HW  OCYHICCTBJIICHHUA aHFopPITMquCKOfI JACATCIIBHOCTH, BBIIIOJTHCHUA
3aIaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

L peHiCHusA pa3H006pa3HLIX KJIaCCOB 3aJla4 U3 pa3IMYHbIX pa3JCIOB KypCa, B TOM YHUCIIC
3aaay, Tpe6YIOH_II/IX IIOHCKa ITYyTU U CII0CO00B peUICHU;

J UCCIIEIOBATEIILCKON  JICATENHOCTH, pa3BUTHs WJAEH, TPOBEIACHUS OJKCIIEPHMEHTOB,
0000111eHH S, TOCTAHOBKH U (DOPMYIMPOBAHUS HOBBIX 33]1a4;

J SCHOTO, TOYHOT'O, TPAMOTHOTO M3JI0KEHHSI CBOMX MBICIIEH B YCTHOW U MUCbMEHHOH peun,
HCIIOJIb30BaHMSI PA3JIMUHBIX S3bIKOB MATEMAaTHUKH (CIOBECHOT0, CHMBOJIMYECKOT0, TpauecKoro),
CBOOOJHOrO Iepexoja C OJHOrO sA3bIKa Ha JPYrol il WIIIOCTPAlMM, HHTEPIpETaluH,
apryMEeHTalluyu 1 JOKa3aTelbCTBa,;

o MPOBE/ICHUS JIOKA3aTeIIbHBIX PACCYXJICHUM, apryMEHTAIMH, BBIIIBUKCHUS THIIOTE3 U MX
000CHOBaHUS;
o MOUCKA, CUCTEMaTH3alliy, aHaJM3a W KJIacCU(PHUKAIMU HHOOPMAIMH, HCIOIb30BAHUS

pa3zHo00pa3HbIX HH(POPMALIMOHHBIX HCTOUHUKOB, BKJIIOYasi y4eOHYIO U CIIPaBOYHYIO JTUTEPaTypy,
COBpEMEHHBIe HH(POPMAITMOHHBIE TEXHOJIOTHH.

Hemn:



pPa3BUTHE BBIYMCIUTEIBHBIX M (OPMAJIHHO-ONEPATUBHBIX aNreOpandyecKux YMEHUH IO
YPOBHSI, IO3BOJISIIOIIET0 YBEPEHHO HCIOIB30BaTh UX TPH PEIICHUN 3a]a4 MaTeMaTuKu U
CMEXHBIX IpeaMeToB ((usnka, xumusi, tHHOpMATHUKA U T.1.),

YCBOEHHE anlapara ypaBHEHUN U HEPABEHCTB KaK OCHOBHOI'O CPEACTBA MATEMATUYECKOTO
MOJICIIMPOBAHUS TPHUKIAIHBIX 3a7a4, OCYIICCTBICHHE ()YHKIIMOHAIBLHON IOATOTOBKH
IIKOJIbHUKOB;

pa3BuUTHE peOCHKa KaK KOMIIETEHTHOM JMYHOCTU MyTEM BKJIIOYEHHSI €ro B pa3IUUHbIC
BHUJbI I[ICHHOCTHON YEIOBEUECKON MAESITeNbHOCTU: yde0a, MO3HAHHS, KOMMYHHKAIIHS,
npoeccuoHabHO-TPYIOBOM  BBIOOP,  JIMYHOCTHOE  CaMOpa3BUTHE, ILIEHHOCTHbBIE
OpPUEHTAIINH, TIOUCK CMBICIIOB KU3HEACATEIHHOCTH;

OBJIaACHHUEC HE TOJIBKO OHpC,I[GJ'IGHHOfI CYMMOﬁ 3HAHHUM U CHCTEMOH COOTBETCTBYHOIIIHX
YMCHI/Iﬁ 1 HAaBBIKOB, HO U KOMIICTCHIIUAMMU.

3agaumn:

BripaboTath yMEHHE BBINONHITh TOXICCTBEHHBIC IMPEOOPA3OBAHUS PAITMOHATBHBIX
BBIPAYKECHHUIA.

Pacmmpute knacc QyHkuuii, cBoiicTBa M IpaMKd KOTOPBIX M3BECTHBI YyYalllUMCS;
IPOAOIDKUTH (POPMUPOBAHHE NPEACTABICHUNH O TakUX (YHIAMEHTAJIbHBIX MOHATHSIX
MaTeMaTHKH, KaKUMH SBISIOTCS TOHATHS (yHKIMHM, € o0lacTu ompeneneHus,
orpaHuuyeHHocTd. HenpepblBHOCTH, HAWMOONBIIEr0O W HAUMEHBIIEro 3HAYEHUH Ha
3aJJaHHOM ITPOMEXKYTKE.

BBIpa6OTaTL YMCHHUC BBIITOJHATH HECIIOKHBIC Hp606p830BaHI/I$I BLIpa)KeHHﬁ, COACPIKAIIUX
KBa,Z[paTHBIfI KOpPCHb, U3YUUTH HOBYIO (I)YHKHI/II-O .

HaBectn onpenenéHHplil MOPSIOK B NPEACTABICHUAX YYaIIMXCA O JEUCTBUTEIBHBIX
(paumoOHANBHBIX U UPPALIMOHAJIBHBIX ) YHCIIAX

BripaboTate ymeHHE BBINOIHATH JEUCTBHS HAJ CTENECHSIMH C JIIOOBIMU IICJIBIMU
MMOKa3aTeIISIMH.

BeipaboTaTte ymMeHus pemiaTh KBaJpaTHbIC ypaBHEHHS M YpPaBHEHMsI, CBOAAIIMECS K
KBaJ[paTHBIM, U IPUMEHATH UX MIPH PELICHUHU 3ajiay.

BeipaGoTate ymeHHs pemiaTh JIMHEHHBIE M KBaJpaTHbIE HEPaBEHCTBA C OJAHOM
MIEPEMEHHO; TO3HAKOMHUTBCS CO CBOMCTBAMH MOHOTOHHOCTH (DYHKIIUU.

Mecto npeamera B 0a3UCHOM Y4eOHOM ILJIaHE

B cootBercTBUM ¢ yueOHBIM MmaHoM mikoibsl Ha 2020 - 2021 y4eOHBbIN rox 1uisd U3y4eHHs
anreOpsI B § Ki1acce BhIIEICHO 3 4/He., uTo cocTaiseT 102 yueOHbIX yaca B rof. 13 Hux:
- MIOBTOPEHHUE: B HaYaJe rojia — 2 4aca; B KOHIIE rojia —6 4acos;
- KOHTpoIbHas paboTa — 9 yacoB (BXOHAs ¥ UTOTOBAsI K/p, TEMaTUYECKUE K/P, 3aUETHI);
-PesepB — 6 yacos;

HUroro:

23 vgaca, 102 -—23 =79 gacoB - Ha U3ydeHHE HOBOTO MaTepraa.

HporpaMMa MOKCT MOABCPraTbCs KOPPEKTUPOBKEC B CBA3U BO3MOKXHBIM HU3MCHCHHCM rpaq)mca
paGOTH n3-3a CY6’LCKTI/IBHLIX 1 00BEKTHBHBIX IMPpUYIHH.

1

Y4yeOHO-TEMATHYECKHUH IJIaH
HaunmeHoBaHMe pa3ie/ioB U TeM Bcero yacos

Anrebpanyeckue 1poowu. 21



2.

@ynkuus. CBOMCTBA KBaIpaTHOI'O KOPHSI. 18

KBangparnunas GpyHxust. OyHKIu . 18
KBanparupeie ypaBHEHHS. 21
HepaseHncrna. 15
O6o0maroiiee NTOBTOPEHHUE. 9

Utoro 102

ConeprxaHue NporpaMmbl
Anreopanyeckue apodu (214.)

[TonsTHe anredpanveckoil 1podH, OCHOBHOE CBOWMCTBO airedpandeckoit npoou. Cioxenue,
BbIUMTaHUE, YMHOXKEHUE U JelieHue anredpanueckux apooeit. Bo3Beaenue anredbpandeckoi
npobOu B crereHb. [IpeodpazoBanus palMOHAIBHBIX BeIpakeHUH. [lepBrie mpeacTaBieHus o
PELIEHUH PallMOHATBHBIX ypaBHEHUI. CTENEHb ¢ OTPULATEIbHBIM LIEJIBIM I10Ka3aTEJIEM.

dyukuus y=Vx. CBoiicTBa KBaApaTHOro KopHs (18 1.)

PanmonanbeHble ynciia, MppaloHaibHble Yniciaa. MHOXKECTBO NeHCTBUTENBHBIX uncel. [lonarue
KBaJpaTHOI'0 KOPHsA U3 HEOTPULIATEILHOrO yncia. OyHKuus F\/x, ee CBOWCTBA U rpaduk.
CaoiicTBa KBasipaTHbIX KOpHel. [IpeoOpa3oBaHue BbIpakeHUH, COEpKALLUX KBAIPATHBIE KOPHHU.

Monayinb 1eUCTBUTENBHOTO Yucia. Mpaduk dyHKuumn y=|x| . dopmyna

3.

2
vt =[x

KBagparnunas dyaxums. @yaxnms y=k/X (184.)

®yuxius y=kx?, ee cpoiicta u rpaduk. @ynxnus y=k/x, ee cBoiictsa u rpadux. [Toctpoenue
rpadukoB pyakuumii y = f(x + 1), y =f(x) + m, y= f(x + I) + m, y = -f(X) no usBectHomy rpapuxy

bynkium y = f(x).
I'paduk kBanpaTHuHOM GyHKIMK Y=ax>+bx+C. ['paduueckoe pemeHne KBapaTHHIX ypaBHEHHIA.

4.

KBaaparusie ypasHenus (214.)

OcHOBHBbIE ITOHATHS, CBA3aHHbBIE C KBAJPAaTHBIMU ypaBHEHUSAMU. DOpMyIIbl KOpHEH
KBaJPaTHBIX ypaBHEHUU. PaninonanbHble ypaBHeHus. Teopema Buera.

Hepasencrsa (154.)

CaolicTBa 4MCIOBBIX HEpaBEHCTB. MccnenoBanue GyHKIMI HAa MOHOTOHHOCTD. Perienue
JUHEWHBIX U KBAJPATHBIX HepaBeHCTB. [[puOnmkeHHbIe 3HaUeHUs JeHCTBUTEIBHBIX YHCEIL.
CraHgapTHBIN BU YHCTA.

[TosTopenue (9)

Ilnanupyembie pe3yabTaThl 0OCBOCHHUS Kypca:
I/IsyquI/Ie MaTeMaTHKHA B OCHOBHOM IITKOJIE Ja€T BO3MOXHOCTH O6y‘IaIOH_[I/IMC${ JOCTUYb

CIIEYIOIIUX Pe3yIbTaTOB:

1. B HanpaBJ/ieHUN JTUYHOCTHOTO PA3BUTHS:

e VYMeHue SICHO, TOYHO, 'PaMOTHO H3JIaraTb CBOU MBLICIIU B YCTHOﬁ U IMHMCbMEHHOM pecuu,

[IOHUMAThb CMBICJI IIOCTaBJICHHOM 3aJa4M, BBICTPAaUBaTh apPryMEHTALUI0, INPUBOJIUTH
MIPUMEPBI;

KPUTHUYHOCTH MBIIIJICHUA, YMCHHC pacrio3HaBaTb JJOTHYCCKH HCKOPPEKTHBIC
BBICKA3bIBAHHA, OTIIMYATH T'MIIOTE3Y OT (baKTa;

NPEJCTaBICHUE O MaTeMaTHMYeCKOW Hayke Kak cdepe dyeroBedecKod NesTeNbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUUMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH;



KpCaTUBHOCTbL MbIINUICHHA, WHHUIOHWATWUBA, HAXOAYUBOCTH, AKTHBHOCTL IIpHU PCHICHUN
MaTEeMAaTHYCCKUX 3aJa4,

yMEHHE KOHTPOJIUPOBATh IPOLECC U Pe3yabTaT yueOHOW MaTeMaTH4eCKOH 1eATeIbHOCTH;

CIOCOOHOCTh K 3MOLIMOHAIBHOMY BOCHPHUSTHIO MAaT€MaTH4YEeCKHMX OOBEKTOB, 3ajady,
peLICHU, pacCyKICHHUIA.

. B METANIPEAMETHOM HallPpABJICHUM:

YMeHue BUETh MaTEMaTHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyalluu B APYTHX
JUCLMILINHAX, B OKPY>KAIOILEH KU3HU;

YMEHHUE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMAINIO, HEOOXOIUMYIO JJISl PELICHUS
MaTeMaTHYeCKUX Mpo0iieM, U MPEJCTABIATh €€ B IOHATHOM (opMe; MpUHUMATh pelleHUe
B YCJIOBUSIX HENOJIHOHN U M30BITOYHOM, TOUHON U BEPOSITHOCTHOM HH(pOpMAIINH;

YMEHHE TIOHMMaTh M HCIOJb30BATh CPEICTBA HATIATHOCTH (rpaduKu, auarpamMMel,
TaOIULBI, CXEMBI U JIp.) JUI WITKOCTPALMM, HHTEPIIPETALlUH, apryMEHTALUH;

YMEHHE BBIJIBUTATH TUIIOTE3HI MPH PEIICHUH YIeOHBIX 3a7a4 U TIOHUMAaTh HEOOXOAMMOCTh
WX [IPOBEPKH;

YMCHHUEC IPUMCHATH HWHAYKTUBHBIC U ACAYKTHBHBIC CII0COOBI paccymneHHﬁ, BHUACTH
PAa3JIMYHBIC CTPATCTHUU PCHICHUSA 3a/1a4,

INOHUMAHHUEC CYIHOCTHU aJIT'OPUTMUYCCKUX HpCI[HI/IcaHI/Iﬁ U YMCHUC JIECTBOBaTh B
COOTBCTCTBHH C MMPCATTOKCHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh 1I€JIH, BEIOUPATH U CO3aBaTh AJITOPUTMBI JUIs PELICHUs
y4eOHBIX MaTeMaTUYECKUX MPOOIIeM;

YMCHUC IJIIaHUPOBATH U OCYIICCTBIIATE ACATCIbHOCTD, HAIIPABJICHHYIO HAa PCIICHUEC 3a1a4
HCCIICO0BATCIIbLCKOI'O XapaKTepa,

NEpBOHAYAJILHBIC MPCACTABIICHUSA 00 naciax M O MECTOAaX MATEMATHKHU Kak 00
YHUBCPCAJIbBHOM A3BIKEC HAYKHM W TCEXHUKHU, O CpPCACTBC MOIACIHUPOBAHUA SIBIICHUH U
IMpoLEeCCoOB.

. B npeaMeTHOM HampaBJ/ieHUN:

CoctaBnare OyKBEHHbIE BhIpaXEeHHsSI U (HOPMYIBI [0 YCIOBUSAM 3aJ]la4; OCYIIECTBIATH B
BBIPOKECHHUAX W (POpPMYJIaX UYHUCIOBBIE MOJCTAHOBKH M BBHITIOJHATH COOTBETCTBYIOIINE
BBIYMCIICHHS], OCYIECTBIIATh MOJACTAHOBKY OJHOIO BBIPAKEHMSI B JPYro€, BBIPAXKATh U3
(bopMyIl OJIHY IEPEMEHHYIO Yepe3 OCTANIbHBIE;

BBIIIOJIHATH OCHOBHBIE JIEMCTBHUS CO CTEHEHIMHU C HEIBIMHU nokKa3arciiiMu, C MHOT'OYJICHAMHU
nec aﬂFe6paI/I‘{eCKI/IMI/I ,Z[pO6$IMI/I, BBIITOJIHATL PA3JIOKCHUC MHOTOYWICHOB Ha MHOXKUTCIIN,
BBIIIOJIHATE TOXKACCTBCHHBIC HpeO6p8.30BaHI/I$I palOHaJIbHBIX BLIpaH(CHHf/'I;

pemiath JIMHEWHBIE YPAaBHEHHMs, CHUCTEMBl JIBYX JIMHEWHBIX YPAaBHEHUW C JIByMs
IIEPEMEHHBIMU;

pelaTh TEKCTOBBIE 3aJlayM anreOpanyeckuM MEeTOJI0M, MHTEPIPETUPOBATH MOJTYyUEHHBIH
pe3yNbTaT, MPOBOJIUTE OTOOP pEIIeHUH UCX0Asl U3 GOPMYIMPOBKH 3a/auu;

I/1306pa)KaTB YHuCjia TOYKaMH Ha KOOp,Z[PIHElTHOfI HpHMOﬁ;

OMpEACIIATE KOOPAWHATBI TOYKH IINIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU KOOpANHATaAMU.



HUcnoan3oBarn

npuodpeTeHHbIE

JHAHUA | YMEHUA B

NMPAKTHYECKOU JeATeJbHOCTH UIIOBCETHEBHOM KMU3HU [IJIA:

® BBINOJHEHUS PACYeTOB MO (GOpMyJiaM, COCTaBICHHS (POPMYII, BEIPAXKAIOUINX 3aBUCHMOCTH
MEXIY peallbHbIMH BEIMYMHAMHU, HAXOXKJICHUS HYXHOH (OpMynbl B CHpPaBOYHBIX

Marcpuaiax;

¢ MOJCIHUPOBAHHUA IMPAKTUYCCKUX chyauHﬁ U HUCCICAOBAHHA TMMOCTPOCHHBIX MOl[eﬂeﬁ C
HCITIOJIb30BAHMEM allllapara anre6pLI;

® ONWCaHUs 3aBUCUMOCTEH MEXNy (PHU3NYECKUMH BEITUYMHAMH COOTBETCTBYIOIIUMU
(dbopMylaMu IpH UCCIIEI0BAHUHU HECTIOKHBIX MPAKTUUECKUX CUTYAILIUH.

Tema

Yuamuec;z Hayuamca

Yuamuecg nojiiyuam
BO3MONHCHOCMb HAYUUMbCA

Ilpu uzyuenuu
memul
«Anzeopauueckue
opoou»

. OCYIIECTBIISITh B
paroHaIbHBIX BBIPAXKECHHSIX
YHCJIOBBIC MO/ICTAHOBKH u
BBITIOJHSATH COOTBETCTBYIOIIME
BBIYHUCIICHHUS;

. BBHIMIOJHATH NpeoOpa3oBa-
HUS  JIpOOHO-pAIIMOHATBLHBIX
BBIPOKCHHI: COKpaIlleHHE Ipo0ei,
IIPUBEJICHUE aJreopanvecKux
Ipobeil k o0iieMy 3HaMEHaTelto,
CJIOK€HUE, YMHOXEHUE, JIeJICHUE
anreOpanyecKux npo0eii,
BO3BEJICHUE anre0panvecKkoi
IpoON B HATypaldbHYIO U IEIYIO
OTPHUIIATEIIbHYIO CTETEHb;

. BBITNIOJHATh ~ HECIIOJKHBIE
npeodpazoBaHus IpoOHO-
JIMHEUHBIX BBIPAKCHUI;

. ONepUpoOBaTh  MOHATHEM

CTCIICHB C LICJIBIM OTPUHIATCIIbHBIM
IIOKa3aTciieM,

*BBITOJIHATD npeoOpa3oBaHus
BBIPAKECHH, COZEpIKALLUX
CTEIICHH c LEIIBIMU

OTpI/IHaTeJ'II)HBIMI/I IIoKasaTeJsiMu,
nepexoauTb OT 3alluCu B BHIC
CTCIICHU C LICJIBIM OTpI/II_IaTeJ'II)HI)IM
IIoKa3aTeJIeM K 3alluChu B BHIC
npobu;

° peuiaTb HpOCTCﬁMHC
palrOHAJIbHBIC YPABHCHUS

° IIOHUMATh ypaBHeHI/Ie KakK
Ba)KHefIIlIym MaTEMaTUYCCKYTO
MOJIEIIb I OITMCAaHUA U U3YUYCHUS
pa3HOO0pa3HBIX peanbHBIX
CHTyaHHﬁ, pemaTL TCKCTOBEIC
3a1a4n aHFGGpaI/I‘-IeCKI/IM MECTOAOM,

* BBIIOJHATH MHOTOIIArOBBIE
npeoOpazoBaHus paloHab-
HBIX  BBIPOKCHUH, MPUMEHSIS
IIUPOKUI  HAOOp CHOCOOOB |
NIpUEMOB;

*  BbIOMpaTH
croco0 perieHus;
. JaBaTh ornpeaeneHus
anreOpanvecKiuM MOHATHUSIM;

. paboTaTh ¢ 3aJaHHBIMU
ITOPUTMaMU;

* paboTaTh C TEKCTAaMH Hay4HOT'O

palMOHAIbHBIN

CTHJISl, COCTaBJISITh KOHCIIEKT;
*  OCYLIECTBJIATb  CpPaBHEHHE,
CaMOCTOATENIEHO BbIOMpast
OCHOBaHUS W KpPUTEpUU JUIS
YKa3aHHBIX JIOTHYECKHUX
OIlEpaLINi;

* (QopMynHpoBaTh COOCTBEHHOE
MHEHME U TO3MLHUIO, apryMeH-
TUPOBATh U KOOPAUHUPOBATH €€ C
MO3ULIUSIMHI napTHEPOB B
COTPYJHHYECTBE MPH BBIpa-00TKe
00IIIero pemeHus B COBMECTHOM
IeSTeTbHOCTH;

. paboTtath B rpy1Ie,
YCTaHaBIMBAaTh paboyue OTHO-
meHus, 3pQPEKTUBHO COTPYIAHU-
4aTh u CHocoOCTBOBAThH
NPOAYKTUBHON KOOIEpaIH;




® YCTaHaBJIMBATb, IIPHU KaKUX
3HAYCHUSIX HIepEMEHHOI
anreOpanyeckast 1poOb HE WMEeT
cmbicna v pasHa 0.

Ilpu uzyuenuu
membl
«Keaopamuunasn
pynxuyua y=ax2.
Dyukuus y=k/x.»

Yuawuiica nayuumea:

* HAXO/AUTH 00JIaCTh ONPEACTICHUS
u oOyacTh 3HAYCHUH (YHKIHH,
quTaTh rpaduK QyHKINH;

* cTtpoutTh rpaduku HyHKIHI
y=ax?, byHKIMN y=K/x,
MIPOBEPSTH, SABISETCS TN JaHHBIN
rpadpuk  TpapUKOM  3aJaHHOM
byHkuun  (TUHEHHOHM, KBajpa-
TUYHOU,  OoOpaTHOW  mpomop-
[IUOHAJIBLHOCTH);
. BBITIOJHSATH
npeoOpa3oBaHus
byHKIU;

. CTPOHTH
KBaJlpaTUUHON (pyHKIIUH,

. o rpaguky HaxoJIuTh
o0mnacThb onpeaeneHus,
MHOXECTBO  3HAYCHHH,  HYIU
byHKIIH, MPOMEXKYTKHU
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
BO3pacTaHUA u yObIBaHUS,
HauOoJiblllee W HaWMEHbIIIEE
3HaYeHUS (PYHKIIHH;

* pemiath KBaJpaTHOE ypaBHEHUE
rpagpuuecKy;

* rpadpuvecku pemarh ypaBHEHUS
U CHCTEMBI YPaBHEHUH;

* rpaduyecku onpenensTh YUCIO
PELIEHNUI CUCTEMBI YPABHEHUM;

* TMOHUMATh (YHKIHIO  Kak
BAKHEHIIYKD  MAaTE€MaTHYECKYIO
MOJIEJIb Uil OTHCAHMsSI MPOLIECCOB
U SIBIICHHM OKpYXKAIOLIETO MHpa,
MPUMEHSITh (YHKITMOHATTLHBIH
SI3BIK TSt OTICaHHS "
UCCIIEIOBAHUS 3aBHCUMOCTEH
MEXIY ¢buznueckuMu
BEJIMYUHAMU;
*  yImpouaTh
BBIPAKCHUS;
. CTPOUTH TPAQUKH KYCOUHO-
3A0AHHBIX QYHKYUL,

. paboTaTh € YepTENKHBIMU
WHCTPYMEHTaMHU.

B noeceonesnoit scusnu u npu
uzyueHuu opyzux npeomemos:

. UCIIONB30BaTh  TIpaduku
peabHBIX MIPOIIECCOB u

MpOCTEHUIITNE
rpadgukoB

rpadux

(yHKIIMOHATIEHBIE

Yuawuiica nonyuum
603MOMHCHOCb

Hayuumbovcs:

* TMPOBOJUTH  HCCIEIAOBAHUSA,
CBSI3aHHBIC C U3yYCHUEM CBOWCTB
byHKIME, B TOM 4YHCIE C
MCIIOJIb30BAaHUEM KOMIIBIO TEpa;
HA OCHOBE I'pa()MKOB M3yUEHHBIX
b yHKIIHIHA CTPOUTH Oosee
cioXkHbIe  rpadukm  (KycOuHO-
BaJlaHHble, C «BBIKO-TIOTHIMI)
TOYKAMH U T. 11.);

* HCMOJB30BaTh (HYYHKIMOHAIb-
HbIC MIPEJCTABICHUS M CBOWCTBA

byHKIUI JUISL perIcHus
MaTeMaTHYECKHX 3a1a4 = W3
[Pa3JIMYHBIX pa3/IeNoB Kypca;

. CTPOUTD rpaduku c
MCIIOJIb30BAHUEM BO3MOX-
HOCTEH CIIeIMAJIbHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB U
porpaMmM;

. 3a/71aBaTh BOTIPOCHI,

HEO0OXOIUMBIE ISl OpTraHU3alluU
COOCTBEHHON  JESTENBLHOCTH H

COTpyAHUYECCTBA C HapTHépOM;

*  OCYWECTBJISITh  B3aWUMHBIN
KOHTPOJIb M  OKa3blBaTh B
COTPYAHUYECTBE  HEOOXOIUMYIO

B3alMOIIOMOLIb;
* Ha OCHOBE KOMOMHHUPOBaHUS
paHEC N3YUYCHHBIX aJITOPUTMOB U

Croco0OB  JEHCTBUS  pelIaTh
HETUIIOBbIE 33Ja4H, BBIOJHSAS
MPOAYKTHUBHBIE necTBus

PBPUCTHYECKOTO THUIIA.
B noeceonegnoit ycusnu u npu
uzyueHuu Opy2ux npeomemos:

. WILTIOCTPUPOBATh C
MOMOILBI0 TpaduKa pearbHYIo
BaBUCUMOCTb WJIM IIPOLIECC 10 UX
XapaKTepUCTUKAM;

. KCIOJIb30BaTh CBOMCTBA U
rpaduK KBagpaTHUHOU (YHKIUU
MpU pelIeHUH 3a/a4y U3 JPYTUx
y4eOHBIX MPEIMETOB.




3aBHCHUMOCTEH Il OmpeeNeHus
WX CBOWCTB (HambOoJbIIME U
HAUMEHBIIINE 3HAYCHMUS,
NPOMEXYTKH  BO3pacTaHusi U
yOBIBaHUS, 0OJIACTH TIOJIOKH-
TENBHBIX U OTPUIATEIBHBIX
3HAYCHUU U T.II.).

Ilpu uzyuenuu
memul « DyHKyu
y=\x. Ceoiicmea
K6aopamuozo
KOpH1)

Yuawuiica naywumcesa:

. ornepupoBath Ha 0a30BOM
yYpOBHE MOHATUSMU
apu(METUYECKH  KBaJpaTHBIN
KODEHb;

. U3BIIEKATh KBaJpAaTHBIN

KOPEHb U3 HEOTPHULATEIBHOTO
qHCIIa;

. OLICHUBATh 3HaYEHUe
KBaJIpaTHOIO KOPHS u3
MI0JIOKUTEIBHOTO 1IEJIOT0 YHhCIia

. CTPOUTH Tpa@uK (PYHKIIHH
y=\/X , OIIACBIBATh €€ CBOWUCTBA;
. IIPUMEHSITD CBOICTBa
KBaJpaTHBIX KOpHEHN npu
HaXO0XICHNN 3HAYEHUs
BBIPAKECHMI;

. perarh KBaJIpaTHbIE
YpaBHEHHUS, KOPHIMH KOTOPBIX
ABIIIOTCS MPpaLMOHAIbHBIE
YHUCIIA;

. perars pocTeimume
UppalMOHAIIbHBIE YPABHEHUS;

. BBINIOJHATh  YIPOILIEHUS
BBIPAKEHHIA, COZIEpKAIINX
KBaJIpaTHbIN KOPEHb c
IIPUMEHEHUEM M3Y4YEHHBIX
CBOICTB;

. BBIUUCIIATH 3HAYEeHUS
KBaJIpaTHBIX KOpHEH, HE
UCTONb3ysl TaOJMIly KBaJpaToB
yucen

* BBHINOJHATH MpeoOpa3zoBaHuS,
coJieprKaliye oIepaiuio
W3BJICYEHUSI KBAJIPATHOTO KOPHS;

* 0CBOOOXIAThCSI OT HppaLu-
OHAJILHOCTU B 3HAMEHATEJIE;

* packiajabIBaTh BBIPAXKEHUS Ha
MHOKUTEIH CHOCOOOM TpyIIU-
POBKH, UCIIOJIb3Ysl ONPEIEIICHUE U
CBOMCTBA  KBaJpaTHOTO KOpPH,
(dopMysbl KBaJpaToB CyMMBI U
pa3HOCTH;

Yuawuiica nonyuum
6O3MOMNCHOCHb HAYUUMbCA:

. cBOOOMHO paboraTth C
TEKCTaMH HAyYHOTO CTHJIS,

. JenaTh  YMO3aKIIOUCHHUS
(MHIYKTUBHOE U 110 QaHAJIOTUH) U
BBIBOJIBI Ha OCHOBE
apryMeHTanuu, (opMyJIHpOBaTh
BBIBOJIBL;

. y4acTBOBaTh B JHAJOTE,
apryMEHTHPOBAaHHO OTCTauWBaTh
CBOIO TOUKY 3pPCHUS;

. NOHUMATh TOYKY 3PEHUS
cobeceHNKa, PU3HABATH IIPABO
Ha WHOE MHEHHE;

. OCYIIECTBIISITh TPOBEPKY
BBIBOJIOB, TIOJIO’KEHHUH,
3aKOHOMEPHOCTEH, TeOpeM;

. OCYILIECTBIATh KOHTPOJb,
KOPPEKIHMIO, OLEHKY JEHCTBUUI
napTHEpa, yMeTb yOex/1aTh;

. Pa3BUTH MIPEJCTABICHHUE O
qHCcJe U YUCIOBBIX CHCTEMax OT
HATYpaJbHBIX 10
IMeMCTBUTENIBHBIX YHCEN; O POJIU
BBIYUCIICHUH B IPAKTUKE.




* OLECHUBaTb HE WU3BIIEKAEMBIE
KOPHHM, HAaXOIUTh UX NpuUOIH-
JKEHHbIC 3HAYCHMUS;

* BBINOJHSIOT TNpPeoOpa3oBaHUs
UPPALMOHATIBHBIX  BBIPAYKEHUM:
COKpalaTh ApoOu, packiaabiBast
BBIPKECHHSI HA MHOXKHUTEIIN.

Ilpu uzyuenuu
membl
«Keaopammnuie
YDAGHEH U

Yuawuiica naywumcesa:

. ONIEPUPOBATH TOHITUSMH:
HEIOJIHbIE KBaJpaTHbIE
YpaBHEHMUS, KBaJpaTHbIE
yYpaBHEHUS
* pelaTh HEIMOJHbIE KBAJpPATHBIC
YpaBHECHUS,

* pemiath KBaJpaTHbIE YPaBHEHUSI
1o ¢opmyie KopHel KBaJpaTHOIO
YpaBHEHMUS;

* pewarbh 3a7ayd C IMOMOLIbIO
KBaJPaTHBIX YpaBHEHMUIA;

. pemars 3aJayd  pa3HbIX
TUTOB (Ha paboTy, Ha TOKYIKH,
Ha JIBWKEHHUE), CBS3bIBAIOLINX
TPU BEJIUYMHBI, BBIIEIATH 3TH
BEJIMYMHBI U OTHOLICHUS] MEXIY
HUMU;

. 0CO3HaBaTb M OOBSICHATH
UICHTUYHOCTh  3aJa4  pa3HBIX
TUIIOB,  CBS3BIBAIOLIMX  TpH
BeMWYMHBI (Ha paloTy, Ha
MOKYTIKH, Ha JIBYDKEHUE),
BBIIETSITh  3TU  BEJIMYMHBI U
OTHOLIEHHUST ~ MEXIy  HHMHU,
OPUMEHSTh HUX TMpPH pelIeHUun
3a7a4, KOHCTPYHPOBAaTh
cOOCTBEHHBIE 3a/1ay yKa3aHHBIX
THUIIOB;

* (dopMynupoBaTh U HPUMEHSTH
TeopeMy Buera u obOpaTHyro el
TEopeMy;

* packiajapiBaTh Ha MHOXXHUTEIU
KBaJPATHBIN TPEXUJIEH;

* pemath ApoOHO- palMOHaIbHbIE
Y pallMOHAJIbHBIE YPaBHEHHS,

* pemarth 3aJla4 ¢ TOMOIIbIO
paloHaIbHBIX YpaBHEHUH,
BbIJIETISIS TpH JTamna
MaTEMaTHUYECKOT O
MOJIETTUPOBAHUS;

. peraTh paloHaIbHbIE
YpaBHEHHUS, HCHOJIb3Ys METOJ
BBEJICHNS HOBOW IIEPEMEHHOMU;

. pelaTh OuKBaJpaTHBIC
YPaBHEHMS;

Yuawuiica noayuum
6O3MOMNCHOCHb HAYUUMbCA:

° peuiaTb KBaJApaTHBIC
YpaBHCHUA BBIICIICHUEM
KBaapaTra ABY4YJICHA,

° peuaTtb KBaApPAaTHLIC

ypaBHEHUS C T[apamMeTpamMu U
MPOBOJIUTH HCCIIEIOBAHUE BCEX
KOpHEU KBaIpaTHOTO YpaBHEHHUS;

* BBIIOJIHATH PABHOCWIBHBIE
[epPEX OBl pu peLICHUN
UPPALMOHAIBHBIX  YPaBHEHUMU

pa3H0171 CTCIICHU TPYAHOCTH;
* BOCIPOM3BOAUTH TCEOPHUIO C

3aJJaHHOMN CTEIIEHbIO
CBEPHYTOCTH;
* OBJaJeTh  CHEIHATIbHBIMU

npuéMaMy pelIeHUs] YpaBHEHUM
U CHCTEM YPABHEHMM; yBEPEHHO
IPUMEHSTh anmnapar ypaBHEHHM
JUIs  pelIeHHus pPa3HOOOpPa3HbIX
3aJ1a4 U3 MaTeMaTUKHU, CMEXHBIX
IIPEIMETOB, TPAKTUKU;

. MPUMEHSTh Tpaduyeckue

MIPEACTABICHUS JUTSL
MCCIIEIOBAHUS YpaBHEHUH,
CUCTEM YpaBHEHUH,
COZEpKAIIUX [TapaMeTp;

. COCTABJSATH  IUIAH U

MOCJIEOBATEIbHOCTh JCHCTBUM B
CBSI3U TPOTHO3UPYEMBIM
pe3yJIbTaToM;

*  OCYUIECTBIATH  KOHTPOJb,
KOPPEKLHUIO, OLEHKY JIEeWCTBUMU
MapTHEp




. peuathb IIPOCTEUILINE
UPPALMOHAIILHBIE YPAaBHEHHUSL.

Ilpu usyuenuu
memul
«/leticmeumenvhule
yucaia»

Yuawuiica nayuumcsn:

. omepupoBarh Ha 0a30BOM
YPOBHE TMOHATHSIMU: HATYpaIbHOE
YHCIIO0, TIEJI0E YHCIIO,
OOBIKHOBEHHA JpOoOB,
JIecsATHYHas ApoOb, CMeIlIaHHas
IpoOb,  palMOHAIBHOE  YHCIIO,
UPPaAIMOHATIEHOE YHCIIO,
JICHCTBUTEIILHBIC YHCIIA;

. OKPYTJISITH qrcha,
3alUChIBaTh WX B CTaHJAPTHOM
BUJIE;

. UCITIOJIb30BaTh HaYallbHbIC
MPEJCTABICHUS O  MHOXECTBE
JICHCTBUTEIILHBIX YHCEIT,

. pacro3HaBaTh

parroHa bHbIC u
UPPAMOHATILHBIC YHCIIA;

. UCIIONIb30BAaTh B XOJIE
pelieHusT 3a7ad  dJCMEHTapHBIC
MPEJICTABJICHUS, CBSI3aHHBIC  C
OpUOJIMKEHHBIMA ~ 3HAYCHUSIMU
BCJIMYHH;

. YIIPOIIATh BBIPAKCHHUS,
UCIIONB3YS OIpe/ieJIeHHe CTENeHU
C OTPUIATEILHBIM ITOKa3aTelieM U
CBOWCTBA CTEINCHH, BBITMIOIHATH
npeoOpa3oBaHUs BBIpXCHU,
COJIeprKaIIiX CTETIECHb c
OTPUIATEIIEHBIM [TOKa3aTeleM;

. OMEepPHPOBATH MOHIATUAMHU
«TOXKJIECTBO»,  «TOXJECTBCHHOEC
npeoOpa3oBaHue»;  JIOKa3bIBaTh
TOXKJIECTBA.

Yuawuiica nonyuum
6O3MOMNCHOCHb HAYUUMbCA:

* pa3BUTh MpPEACTaBICHUE O
YMCIIE U YUCIIOBBIX CUCTEMax OT
HATypaJIbHBIX 10
IMEHCTBUTENBHBIX YHCEN;, O POJIH
BBIUMCIICHUH B MPAKTHUKE;

* pa3BUTh U YIIIyOUTH 3HAHUS O

IMeCITUIHOM 3aIUCH
IMeCTBUTEILHBIX qrcen
(mepuoguvecKue u

HEeTepUOINIECKUE TPOoOH);

* [IOHATH, YTO YUCIIOBBIC TAaHHBIC,
KOTOPBIC  HCIIOJIB3YIOTCS  JUIS
XapaKTe-pUCTUKU 00BEKTOB
OKPYKal0-1IEero MUpPa, SBISIFOTCS
PEUMYIIECTBEHHO npuoIm-
PKEHHBIMHM,  YTO TI0  3allHlCH
NPUOJINKEHHBIX 3HAYCHUH,
conepxammxcss B HHPOpMAIH-
OHHBIX ~ HCTOYHHMKAX, MOXHO
CYIUThH 0 MOTPEIIHOCTH
MPUOTMKCHHUS;

* TMOHATH, YTO TOTPEITHOCTH
[pe3ynbTaTa BHIYMCICHUN T0JDKHA
OBITH couzmMepuma c
MOTPELIHOCTHIO UCXOHBIX
ITaHHBIX;

* CaMOCTOSITEIbHO 33yMbIBATh,
MIaHUPOBATh U BBINIOJHATH
yueOHOE HccieI0BaHue.

Ilpu uzyuenuu
membl
«Hepagencmea»

Yuawuiica nayuumcea:

* onepuposamv Ha 6A3080M
VPOBHE NOHAMUAMU. PABEHCMEO,
YUCI080€ PABEHCMBO, HUCT080€
HepageHcmeo, HepaseHCcmaso,
peuierue HepageHcmea,

. nposepsmb
CNpageonu8oCmy YUCIOBbIX
PABeHcme U HepaseHCcms

. usobpaxcamo peulenusl
HEPAGeHCmME Ha YUCTI080U
npAMOU,

J pewiambs JuHelHble
Hepagencmea U HeCl10M4CHble
HepaseHcmaa, c800AWUecs K
JIUHEIHBIM,

Yuawuiica nonyuum

603 MONCHOCHL HAYYUMbCA:

. PAazHo0Opa3HbIM
npuémam 0oxKazamenbcmea
HepaseHcma, Y8epeHHo
npUMeHsMb annapam
HepaseHcma OJisl peueHs.
PA3HO0OPA3HbIX
Mamemamuyeckux 3a0ay u
3a0ay U3 CMENHCHLIX NPeOMemos,
NPAKMUKU;
. npUMeHAmMs epaghuieckue
npedcmasieHus 0is
UCCLe008AHUSL HEPABEHCNE,
cucmem HepageHcms,
cooeparcawux OyKeeHHbvle

Koaghhuyuenmol (napamempot);




L peuiamvb HepaeeHCcmeo ax2

+ex+c.>0 na ocnoge ceovicme
K8aOpamu4Hou hyHKyuu,

. peuiams KeaopamHvle
HepaseHcmea mMemooom
UHMeEpPBanos;

. NPUMEHAMb CEOUCMEA
YUCTIOBbIX HEPABEHCNE,

. uccne0osamov paznuinvie
@dYHKYUU HA MOHOMOHHOCTb,

. HOHUMAMb U NPUMEHSAMb
MEPMUHONIO2UIO U CUMBOTIUKY,
CBA3aHHbIe C OMHOUEHUEM
Hepagencmad, ceoucmea
YUCTIOBBIX HEPABEHCME;

. NPUMEHAMb annapam
HepaseHcma 0Jisl peueHUs: 3a0ay.
B noeceonesnoit scuznu u npu
U3yYeHUuU OPy2ux npeomemaos:

. ROHUMamMp CMbICIL 3anUCU
uyucna 6 CmaHOapmMHOM euoe;
. onepuposams Ha 6a3080M

YPO6HE nOonAmMuUEM
«cmandapmnaﬂ 3anuUcCb Hucjia).

. UCNONb306AMb
PazIudHble NPUEMBL NOUCKA
ungopmayuu 6 Uumepneme @
Xo0e yuebHOU 0esimenlbHOCIU,

. apeymMenmupoB8aHHO
omeeyamv HA NOCMABIEeHHbLEe
80NPOCHL;

. 00BACHAMb U3YHUEHHbLE
NOJIONCEHUS HA
CamocmosmenbHo n000OPAHHBIX
KOHKDEMHbIX NPUMEPax,

. OpP2aHU306b16AMb
ucciedosanue ¢ yeivbo nposepKu
a2unomes;

. ocywecmensimo
KOMMYHUKAMUBHYIO peqhieKcuio
KAaK 0CO3HAHUEe OCHOBAHUU
cobcmeenHbix Oeticmeuii u
Oeticmauti napmuépa.

KaJIeH)]apHO - TEMAaTHYECKOC IVIAHUPOBAHUE

Ne ypox Tema ypoka KoanuectBo
a 4acoB
MOBTOPHHUE KYPCA 7 KJIACCA (3YACA)
1 YucnoBble U anredpanyecKre BhIpaKeHHUsL. 1
CBOIICTBA CTENIEHH C HATYPAIBHBIM IOKa3aTeIeM
2 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 1
3 BxoHast KOHTpOJIbHAsA paboTa 1

I'VIABA |. AITEBPAUYECKHE JPOBU 21YAC)




(OCHOBHBIE TOHATHSA

5-6  |OcHOBHOE CBOMCTBO alireOpanyeckon Apoou
7-8  (CioxeHue U BBIYUTAaHUE re0pandecKux Ipoden ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU
9-11 |CnoxeHue U BRIYUTaHHE alireOpandeckux apodeit ¢
Pa3HBIMHU 3HAMEHATEIISIMH
12 |KourpoJbhas padora Ne 1
13 |AHanu3 KOHTPOJBHOM paboThl. PaboTa Haj onmmOKaMu
14 'YMHOXEHUE U ICJICHUE aIreOpandecKux Apooeii.
15 Bo3Benenue anredpanyeckoi Jpodu B CTETICHb
16-18 [[IpeoOpa3oBaHue paMOHATIHHBIX BBIPAKECHHHA
19-20 [[lepBble mpencTaBICHUS O PEIICHUN PAIIMOHAIBHBIX
YpaBHEHUI
21-22 |CreneHb C OTPUIATEIHHBIM IENIBIM TIOKa3aTeIeM
23 [KoutpoJbHas pagora Ne 2
24  |AHanu3 KOHTPOJBHOM paboThl. PaboTa Hag ommbkaMu
T'JIABA Il. ®YHKIUSA Y= ‘/; . CBOMCTBA KBAJIPATHOI'O KOPHSI (18 YACOB)
25  |PanmoHaNbHBIE YKCITA
26  [[lonsiTHE KBaIpaTHOTO KOPHS UX HEOTPUIIATEIHHOTO
grcna
27-28 |MppanmoHalbHBIC YHCITA
29 IMHOKECTBO JEUCTBUTENBHEIX urcell. CaMOCT.
paboTa(orieHOUHas )
30 DyHkIUA y = ‘/; ee CBOICTBa U TpaduK
31-32 |CmoiicTBa KBaJpaTHBIX KOPHEH




33-36 [[IpeobpazoBaHue BHIpAKEHUHN, COAEPIKALIUX 4
OTIEPAINIO N3BJICUCHUS KBAIPATHOTO KOPHSI.

37-38 Momynb NeHCTBUTEIBHOTO YUCIIA 2
39 [padux pysxmum y = [X]| 1
40 7 _ 1

Dopmyna V¥ _‘X‘
41  |KontpouabHasi padora Ne 3 1

42  |AHanu3 KOHTPOIbHOM paboThl. PaboTa Hax ommbOkamu (1

K
IMABA lIl. KBAOPATUYHAA ®YHKUMA. DYHKUUA Y = X | (18 YACOB)

43-45 |Dynkmus y = kx?, ee cBoiicTBa 1 rpaduk 3

46-48 k 3
X

ODyukuus Yy = X, ee cBoMcTBa U rpaduk

49  Koutpo.ibHasi padora Ne 4 1

50  |AHamu3 KOHTPOJIBHOM paboTel. PaboTa Ha ommbOkamu |1

51  |Kak moctpouts pynkuuio y = f(x + ), ecnu uzBecren (1
rpaduk GyHKIMH

y = f(x)

52  [Kak moctpouts rpaguk QyHKIHH 1

y = f(x) + m, eciiu u3Becten rpapuk Gynkuuu y = f(x)

53  [Kak nmoctpouts rpaduk GyHKIHH 1

y = f(x + 1) + m, eciiu u3BecTeH rpadux
byukuu y = f(x).

54  |Kak noctpouth rpaduk pynkuuu y = f(x + I) 1
+ m, eciin u3BecTeH rpaduk Gynkuuu y = f(x).
Camoct. paboTa(orieHoYHas)

55-56 (Dynxmus y = ax? + bx + ¢, ee coiicTBa u rpaduk 2

57-58 [paduueckoe penieHne KBaIpaTHBIX YpaBHEHUM 2




[

59  [KourtpouabHasi padoTa Ne 5 mo teme: «IlocTpoenue
rpa¢pukoB GyHKIIHID)

60  |AHamu3 KOHTPOJIBHOM PabOTHI 1

MABA V. KBAOPATHbIE YPABHEHWUA (184ACOB)

61 (OCHOBHBIE ITOHATUS 1

62-65 |@opMmyIbl KOpHEH KBaAPaTHOTO YpaBHEHUSI. 4

Camocrt. paboTa(orieHOYHas)

66-67 [PanmonanpHbIe ypaBHEHUS 2
68 |[KourpoubHas padora Ne 6 1
69  |AHaau3 KOHTPOJIBHOW pabOoThI 1

70-72 |PanMoHanbHBIC yPABHEHUS, KAK MAaTEMaTHYECKHE 3

MOICIIN PCAJIbHBIX CI/ITyaL[I/Iﬁ

73 |Eme ogHa (hopMyiia KOpHEH KBAPATHOTO ypaBHEHUS 1

74-75 ([Teopema Buera 2
76  [KoutpoJbHas pagora Ne 7 1
77  |AHamu3 KOHTPOJIbHOM paboThI 1
78  [UppaunoHanbHBIE YpaBHEHHS 1

MABAYV. HEPABEHCTBA (15 YACOB)

79-81 |CBolicTBa YHCIIOBBIX HEPABEHCTB 3
82-84 |UccrnenoBanue GyHKIIMH HAa MOHOTOHHOCTb 3
85-86 |Pemienue MTuHEHHBIX HEPABEHCTB 2
87-89 |Pemenue kBaipaTHBIX HEPABEHCTB 3

90 |KontpoanHasi pagora Ne 8 mo Teme: 1

«HepaBeHncTBa)»




91

IAHAJIN3 KOHTPOJIBHOM PabOoThI

92 [IpuGKkeHHBIC 3HAYCHUS JICHCTBUTEIIBHBIX YUCEI
93 CTaHIapTHBIN BUI YUCIIa
OBOBLAKOLEE MNMOBTOPEHUE (94ACOB)
94  |AnreOpamdeckue apoowu.
95  |ApudmMernueckue onepanuy Haja anredpandecKuMu
POOSMH
96 k Jx
Kpanpatnunast pynkuus. Oyskmust y= X,y =
97  |Pemenue ypaBHEHHIA
98  |PemieHue HEpaBEHCTB
99  |Pemenue 3amau
100 |Anre6Gpanueckue apodu. ApudmeTrudeckue onepanuu
HaJ anreOpanyecKuMu JpoosiMu
101 |AroroBasi KOHTpPOILHASI padOTa
102  |AHanu3 KOHTPOJIBLHOU pabOTHI




MyHsuIHnanssEoe 00meodpa3opaTenbHOe YIpeKIeHHe
«Cpeansis obmeobpasoparensHas mkona Ned6 c.Ypyrsray
673335, 3adaiikanbckuit kpait, c.Ypynera, y1.3a6enuna, 1
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IlosicHuTEILHAA 3aNIUCKA
Pabouas nmporpamMma 1o reoOMETpUHN I 8 Kiacca cocTaBlieHa B B COOTBETCTBHU C
IIpaBOBbBIMHU U HOPMATHBHBIMU JOKYMCHTaAMMU:

. ®denepanbhblil 3akoH «O06 o6pazoBanuu B Poccuiickoii @enepanum» ot 29.12. 2012 r. No
273-03
J [Tpuka3 MunuctepcrBa obpa3oBanus u Hayku Poccuiickoit denepanuu ot 31 nexadps

2015 1. Ne 1577 «O BHeceHMHM U3MEHEHHH B (peiepaabHbIi TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHJApT OCHOBHOTO O0IIero o0pa3oBaHUs, YTBEPXKICHHBIA MpHKa3oM MHHHCTEPCTBA
obOpasoBanus u Hayku Poccuiickoit @eneparuu ot 17 aexadps 2010 r. No 1897 »;

o [Tpumepnas OOIl ocHoBHoro obmero o6pasoBanusi, or 08.04.2015 ronma, mpoTokomn
Nel/15( yrBepxaeHa ydeOHO - MeToauueckuM (denepaibHbiM IeHTpoM) ¢ yaérom OOIT MOY
COLI Ne 46 c. Ypyibra.

C y4eToM BO3pacTHBIX OCOOEHHOCTEH KakJOro Kjacca BBICTPOCHA CUCTEMa Y4EOHBIX 3aHATHH,
CIPOEKTUPOBAHBI 1IN, 3a/layd, MPOJyMaHbl BO3MOXHBIE ()OPMBI KOHTPOJS (KOHTPOJbHBIC
paboTBhI, 3a4ETHI, CAMOCTOSITEIbHBIE PAOOTHI, TECTHI), CHOPMYITHPOBAHBI 0)KHUIAEMbIE PE3YIbTATHI
oOyuenus. [IporpaMMa MOXKeT MOJIBEPraThCsi KOPPEKTUPOBKE, B CBSI3U C BO3MOXKHBIM N3MEHEHHEM
rpaduka paboTsl U3-3a MPa3THUYHBIX JHEH U KapaHTHHA.

YMK:

e [eomerpus. T.A. BypmuctpoBa. COopHHK pabouux mporpamm. 7 — 9 kmaccel:. — M.:
[Ipocsenienue, 2014r.

e T'comerpus, 7-9: yue6, mist 7-9 ki / [JI. C. Aranacsn, B. ®@. byrysos, C. b. Kagomiies u
ap.].— M.: Ilpoceemenue, 2016.

e Jlunaktuyeckue Marepuaisl mo reomerpun it 9 ki. / [b. T'. 3uB]. — M.: [IpocBerenue,
2013.

Henn:
J CHCTEMAaTH4YeCKOe  HW3Yy4YeHHE CBOWCTB  (GUTYp, pPa3BUTHE  IPOCTPAHCTBEHHBIX
MPEJICTABJICHUM  y4yalluXCs, YCBOCHHE CHOCOOOB BBIYHCICHHUS MPAKTHYECKH BaXKHBIX
TE€OMETPHUECKUX BEJIMYHH U JTANbHEHIIIee pa3BUTHE JJOTHYECKOTO MBIIIICHHS yYaIuXCS.
3agaum:
. (dbopMUpOBaHME MpPEACTAaBICHUN O MaTeMaTHKe (TeoOMETpHH) Kak 00 yHUBEpCaJIbHOM
SI3bIKE HAYKH, CPEJICTBE MOJEIUPOBAHHUS SABICHUIN U MPOIECCOB; 00 MAESIX U METOJaX HAyYHOTO
MO3HAHUS C IOMOIIBI0 MATEMAaTUYECKOTO SI3bIKA;
o pa3BuTHE JIOTHYECKOTO MBIIIUICHYS, MIPOCTPAHCTBEHHOTO BOOOpakeHUs,
AITOPUTMHUYECKON KYIbTYPhl, KPUTUYHOCTH MBIIUICHHUS HA YPOBHE HEOOXOAMMOM [T OyAyIIei
po¢eCCHOHABHON EATETLHOCTH, a TAKXKE JUTsl TaTbHEUIIero 00y4eHus B IKOJIE;
o OBJIQJICHUE TEOMETPUICCKUMU 3HAHUSAMHU U YMCHHSIMH, HCOOXOIMMBIMH B TIOBCETHEBHOM
KU3HU, I U3YyYCHHs IIKOJIBHBIX €CTECTBEHHO HAYYHBIX JUCIUIUIMH HAa 0a30BOM YpOBHE, IS
MOJTy9eHHUsI 00pa30BaHUs B 00JIACTSAX HE TPEOYIOMUX YIITyOJIEHHON MaTeMaTHIECKOMN MOATOTOBKH;



o BOCIIUTAHUE CPEJICTBAMH T'€OMETPUU KYJIbTYPhl JUYHOCTH, MMOHUMAHHE 3HAYUMOCTHU
TeOMETPUHU JJI1 HAYYHO-TEXHUYECKOTO MPOrpecca; BOCIUTAHUE OTHOLICHHS K TEOMETPUH, KaK K
yacTu 00IIeUeIOBEUECKOM KYIbTYphl Uepe3 3HAKOMCTBO C UICTOPHEH F€OMETPHH.

B cootBeTcTBUU ¢ yueOHBIM 1uraHoM 1KoJibl Ha 2020 - 2021 ydeOHbIi roa JUIsl U3ydeHUs
reoMeTpuu B 8 kitacce oTBouTCs 68 wacoB u3 pacuera 2 yaca B HEJEIIO.

Y4eOHO-TEMATHYECCKHUMN IJIAH

Ne HaumeHoBaHue pa3/ie/ioB U TeM Bcero KonTpoabHbI
n/n 4acoB e padoThl.

1 |[loBropenue 2

2 |YeTbIp€XyroibHUKU 14 1

3 [[lmomanp 14 1

4 [TonoOHbIE TPEYTONBHUKHU 19 2

5 OKpy’>KHOCTb 17 2

6 [[loBTopenwue. Pemenue 3ama4 2

Hroro: 68 6

Conep:xanue yueOHOro Kypca

1. YerbipexyroabHuku (14 yacon)

MHOroyroiapHuK, BBITYKIIBII MHOTOYIOJIBHHMK, YEThIPEXYrojpHUK. llapamnenorpamm, ero
cBoiicTBa M mpusHaku. Tpaneuus. IlpsmoyronbHuK, poM0O, KBaapaT, ux cBoicTBa. OceBas u
LEHTPJIbHASI CAMMETPUHU.

Ocnosnasi yenrb — U3Y4YUTh HambOoiee BaXHble BUIBl YETBIPEXYTOJbHUKOB —
napajiesIorpaMM, IpssMOYTOJIBHUK, pOMO, KBaJIpat, TPaleluio; 1aTh IpeAcTaBlIeHue 0 purypax,
o0J1aJjaroIUX 0CEBOM MITH LIEHTPAIBbHOM CUMMETPHEH.

2. Inomans (14 yacos)

[lonatue mnomanau MHoOroyrojabHuka. [liomanu mnpsMoyroiapHHKa, Mapajuiejgorpamma,
TpeyrojbHuKa, Tpanenuu. Teopema [Iudaropa.

OcnosHas yenb — PacUIUPUTh U YIIIyOUTh MOJNTy4eHHbIE B 5—O6 Kiaccax NpeacTaBIeHUs
ydqamuxcs o0 M3MEPEHMM U BBIUYMCICHUW IUIONIA/ICH; BBIBECTH (OPMYJBI TUIOMIAICH
NpSMOYTOJIbHUKA, HapajjieiorpaMMa, TPEeyroJlbHUKA, Tpareuuy; J0Ka3aTb OJHY U3 TJIABHBIX
TeopeM reomerpun — teopemy Iudaropa.

3. IMomo6ubie Tpeyroabnuku (19

yacoB)4.

[TonoGHble TpeyronbHUKU. llpu3Haku momoOust TpeyroidbHUKOB. IlpumMeHeHune momobus K
A0Ka3aTeJIbCTBY TEOPEM W PCHICHUIO 3aj1ady. CI/IHyc, KOCHMHYC MW TaHI'CHC OCTpOro yria
[PSAMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoénas yenb — BBECTU TOHATHE IOAOOHBIX TPEYTOJIBHUKOB; PAacCMOTPETh MpPU3HAKU
HO,Z[O6I/I$I TPCYIrOJIbHUKOB U HUX NPHUMCHCHUA; CACIIATH HepBBIfI mrar B OCBOCHHU YyYalllUMHUCH
TPUTOHOMETPHYCCKOI'O almapara rcOMETpHUH.

5. OxpyxHOcTb (16 yacoB)
B3anmHoe pacrnionoxxeHue npsiMoil u OKpykHOCTH. KacaTtenbHas K OKpYKHOCTH, €€ CBOMCTBO
" NpU3HAK. HeHTpaJII:HBIe N BIIMCAHHBIC YTJIbI. UIeTpre 3aMCUATCIIbHBIC TOYKH TPCYIrOJIbHUKA.
Bnincannas u onucaHHasi OKpy»KHOCTH.




OcnosHas yenp — pPACHIMPUTH CBENEHUS 00 OKPYXHOCTH, MOJYYEHHBIC YYalulUMHUCA B 7
KJIacCe; U3yUUTh HOBBIE (DAKTBI, CBA3AHHBIE C OKPYKHOCTBIO; TO3HAKOMUTh YYAIIUXCS C YEThIPbMS

3aM¢€

JaTCJIbHBIMH TOYKaMH TPCYT'OJIbHUKA.

6. [loBTopenue. Pemenue 3apay (2 yaca)
Ocnosnas yenw. IIoBTOpUTH, 3aKpenuTh U 0000mKUTh OcHOBHBIE 3Y H, momyuenHsie B 8 Kitacce.

IInanupyembie pe3yibTaThl H3yYeHHUsI y4eOHOI 0 Kypca

Pezynvmamat Y yuawuxca oyoym Y yuawuxca mozym ovitme cghopmuposanwi:
oceoenus chopmuposani:
cooeprcanus
Kypca
VIuunocmmbole
1) OTBETCTBEHHOE OTHOIICHHUE K YUCHHIO; 1)iepBoHayanbHbIE pEeJICTaBICHUS 0
2) TOTOBHOCTh M CHOCOOHOCTH y4alIMXCsl K | MaTEMATHYECKOM Hayke Kak cepe deaoBe-
CaMOpPAa3BUTUI0O M CaMOOOpPA30BaHMIO Ha | YECKOM AEATEIBHOCTH, 00 dTamax eé pa3BUTHS,
OCHOBE MOTHMBAlUM K OOY4YEHHIO H | O €€ 3HAUMMOCTH ISl Pa3BUTHSI IIUBHIIN3AIIH;
MO3HAHUIO; 2)KOMMYHHMKaTUBHasi  KOMIIETEHTHOCTh B
3) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIarath | OOMIEHUH M COTPYJAHHUYECTBE CO CBEPCTHH-
CBOM MBICIIM B YCTHOW U IIUCBMEHHOM peun, | kamu B o0Opa3oBaTelbHOH,  ydeOHO-
[IOHMMAaTh CMBICJI IIOCTAaBICHHON 3aJauu, | UCCIIEOBATEIIbCKOM, TBOPUYECKOW M JIPYTHUX
BBICTpAaWBaTh apPryMEHTALMIO, TMPUBOAMTD | BHIAX IEATCIHHOCTH;
MIPUMEPBI U KOHTPIIPUMEPHI; 3)  KPUTHYHOCTH  MBIIUICHUS,  YMEHHUE
4)  ¢dopmupoBaHHE  CHOCOOHOCTM K | paclio3HaBaTh  JIOTMYECKH  HEKOPPEKTHBIE
SMOILIMOHAIBHOMY BOCIIPUATHIO | BBICKA3bIBAHUS, OTJIMYATH THIIOTE3Y OT (haKTa;
MaTeMaTHIECKHUX 00BEKTOB, 3am1ad4, | 4) KpeaTHBHOCTh MBIIUICHHUS, WHHUIIMATHBHI,
pELIeHUN, pacCyKIeHUII; HAXOJYUBOCTH, AKTUBHOCTH IPH pPEIICHUU
5) yMeHHEe KOHTPOJHMPOBATH IMPOLECC M | TEOMETPUUECKHX 3a/1aY.
pesynbTar  y4eOHOH =~ MareMaTH4eckod | 5) camMoCTOSTENbHOCTh B MPH-OOPETEHUH
NeSITeNIbHOCTH, HOBBIX 3HAHUH U TPAKTHUECKUX YMEHHIA;
6)uHTEepeC K MAaTEMaTHUYECKOMY TBOPYECTBY U
MaTEMAaTHYECKUX CIIOCOOHOCTEMN;
7)kadecTBa MBIIUICHHUS, HEOOXOIUMBIC JIJIsI
aJantaiid B COBPEMEHHOM WH(OpMAIHU-
OHHOM 001IeCTBe.
Memanpeomemnmnuie:
pezynamuenvle Yuawueca nayvamcsa Yuawueca nonyyam 603MOMNHCHOCHb
Hayuumucs
1) hbopmynupoBath U yaep>KuBaTh yueOHyto | 1) OTIpEIeTISATh MOCIIeI0BAaTEeIHLHOCTh

3aaqy;
2) BbIOMpATh JCUCTBUS B COOTBETCTBHH C
MOCTABJICHHON 3aJayell U YCIOBHUSIMHU €€
peauzanuy;

3) mIaHUpPOBATh MYTH JOCTHIKEHHS IIEINeH,
OCO3HAHHO BBIOMPATH Hauboee
3¢ (eKTUBHBIE CITOCOOBI PENICHHUS YIEOHBIX U
MMO3HABATEIBHBIX 33]1aY;

4) yuutbcs paboTaTh MO MPEIOKEHHOMY
VYUTEJIEM IUIaHy

5) mpeaBuaeTh YPOBEHb YCBOCHHUS 3HAHHIA,
€ro BPEMEHHBIX XapaKTePUCTHUK;

6) COCTaBJSITh TUIAH U TOCIJICIOBATEIILHOCTb
e CTBUIA;

MIPOMEXKYTOUHBIX IIEJIEH U COOTBETCTBYIOITUX
MM JEUCTBUM C yUETOM KOHEYHOT'O PE3yJIbTaTa;
2) TpeaBUAETh BO3MOKHOCTH TMOJYYECHUS
KOHKPETHOTO pe3yibTaTa IpU pelIeHUN 3a/1a4;
3)ocyiecTBIsATh KOHCTaTUPYIOIIUHA u
MIPOTHO3ZUPYIOIINI KOHTPOJIb MO pe3ybTaTy U
0 CII0CO0Y JACHCTBUS,

4) BBICIATH W (POPMYJIHPOBATH TO, YTO
YCBOEHO M YTO HY)XHO YCBOHTH, ONPEICISIThH
KaueCTBO U YPOBEHb YCBOCHHS;

5) KOHIICHTPHPOBATH BOJIO IS MPEOAOTCHUS
HMHTEJUIEKTyaJIbHBIX 3aTpyJHEHUN u
(bU3NYECKUX MPETATCTBHIA;




7) OCYHIECTBJISITH KOHTPOJIb MO 00pasiy u
BHOCHUTH HEOOXOIUMbIE KOPPEKTHBBI;

8) azekBaTHO OLICHUBATH MPABUIBHOCTD HIIH
OIMOOYHOCTh BHITIOJTHEHUS yIeOHOM 3a1auu,
€€ 00OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC
BO3MOKHOCTH €€ peleHus;

9) cnuyath crocod ISHCTBUSA U €r0 Pe3yJIbTaT
C  3aJaHHBIM  JTAJIOHOM C  IENbI0
OOHapy)KEHHsI OTKIOHCHUH W OTIUYHUH OT
ITAJIOHA,

10)  camocrosTenbHO  (OPMYIHPOBATH
MO3HABATEILHYIO IEJIb U CTPOUTH JICHCTBUS B
COOTBETCTBHH C HEI;

11) omeHuBaTh CTCMEHb M  CIIOCOOBI
JOCTHXKCHHS TICJTM B YYCOHBIX CHTYAIlHsX,
UCTIPABJISITh OMIHMOKH C IIOMOIIIBIO YUUTEIIS
12) BbIZENSTH W OCO3HABaTh TO, YTO YXKE
YCBOCHO U UTO €IIIE MOJICKUT YCBOCHHIO

nO3HaeameJslibHble

Ylmmuec:}l Hayuamc:a

Yuamuecn 603MOJCHOCHb

Hayuumovcia

nojiyuam

1) CaMOCTOATEIIEHO BBIJICIIATH u
(bopMyIHpOBATH MMO3HABATEIHHYIO IIETTh;

2) WCIONb30BaTh OOIIME MPUEMBI PELICHUS
3a1ad4;

3) NpUMEHATh MpaBWJIa U IOJb30BATHCS

HUHCTPYKUHUSAMU u OCBOEHHBIMH
3aKOHOMEPHOCTSIMU;

4) OCyIIECTBIIATH CMBICIIOBOE UTCHHE;

5) CO3/1aBaTh, MPUMEHSITh u

peoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHE
CPEICTBA, MOJAEIU M CXEMBbl Il PEIIEHUs
3a/1ad4;

6) caMOCTOSITENEHO CTABUTh LIEIIH, BEIOUPATh
U co3JaBaThb AaJIrOPUTMbl Ul pEIICHUS
y4eOHBIX MaTeMaTHYECKUX IpoOIeM;

7) TOHMMATh CYIIHOCTh AJTOPHUTMHUYECKHX
IPEANACAaHUN M yMETb [JEHCTBOBAaTh B

COOTBETCTBUU c MIPEUI0KEHHBIM
JIITOPUTMOM,;

8) MMOHUMATh u UCIIOJIb30BaTh
MaTEMaTHYECKHE CPEACTBA  HAIVIAHOCTH
(pUCyHKH, 4YepTeXH, CXEeMbl U Jp.) A
WJUTIOCTpALH, UHTEpIIpETaLnH,
apryMeHTaluu;

9) HaxomWTh B pAa3JIMYHBIX HCTOYHHKAX
nH(pOpMaIn0, HEOOXOIUMYIO JIJIST PEIICHHUS
MaTeMaTHYeCKUX MpoOJieM, U TPEeACTaBIATh
e€ B MOHATHOU (popMe; MPUHUMATD PEIICHHE
B YCIOBHUAX HEMOJHOW U M30BITOYHOM,
TOYHOM U BEPOATHOCTHON MH(POPMAIIH;

10) yMeTh OCYIIECTBIATh aHATU3 OOBEKTOB C
BBIJICJICHUEM CYIIECTBEHHBIX u

HCCYHICCTBCHHBIX ITPU3HAKOB

1) ycTaHaBIMBATh TPUYNHHO-CIICIACTBECHHBIC
CBSI3U; CTPOMTH JIOTHUECKUE PACCYXKJIEHUS,
YMO3aKITIOYCHUS (MHIYKTUBHBIE,
JIelyKTUBHbIE U TI0 AaHAJIOTUH) U BBIBOJIBI;

2) ¢dbopmupoBaTh y4eOHYIO "
0O0I1eI0JIb30BaTEIbCKYI0 KOMIIETEHTHOCTH B
00JTacTH MCTIONB30BaHUS  MH(POPMALMOHHO-
KOMMYHUKaIMOHHbIX  TexHosoruit  (MKT-
KOMIIETEHTHOCTH);

3) BUIETh MATEMATHUYECKYIO 3224y B JPYTHUX
JUCLUIUIMHAX, B OKpYXKaroIleH KU3HU;

4) BBIBUTATh THUIOTE3bl MPU  PELICHHH
y4eOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIUMOCTh
UX TIPOBEPKHU;

5) IUTAHUPOBATh " OCYIIECTBIIATh
JIeSITeIbHOCTb, HAMNPABICHHYIO Ha pELIeHHE
3aJ1a4d MCCIIeIOBATEBCKOTO XapaKTepa;

6) BbIOMpaTh HanboJIee paluOHATBHBIC U

s dexTrBHBIE CITOCOOBI peIIeHUs 3a/1a4;
7)UHTEPNPETHPOBATH UH(POPMAITUIO
(CTpyKTypHpOBaTh, TEPEBOJUTH CILTONTHON
TEKCT B TAOJUILY, IPE3EHTOBATH MOITYYEHHYIO
uHopmaluio, B ToM uuciie ¢ nomouisio MKT);
8) oueHuBaTh MHPOPMAIHIO (KpUTHYECKAS
OIICHKa, OI[CHKA TOCTOBEPHOCTH);

9) ycraHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC
CBSI3U, BBICTPaMBaTh PacCyXIeHHs, 00001e-
HUS;
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11)  0CO3HAHHO TMPHUMEHSATh TEKCTOBYIO
TEOPETUIECCKYI0 HHPOPMAIIHUIO ISl PEIICHUS
3asaq

KOMMYHUKAmMu6H
ble

Ylmmuec;l Hayuamcsa

Yuamuec;l B6O3MOICHOCHb

HaAyd umoscCi

nozyuam

1) OpraHU30BHIBATH yaeOHOe
COTPYAHUYECTBO u COBMECTHYIO
JESITeTbHOCTh C YYUTEJIEM H CBEPCTHUKAMMU:
OTIPEIeNIATH LIEJH, pacTIPeIeNATh PYHKIIUH U
POJIHM YYaCTHHUKOB;

2) B3aMMOJICHUCTBOBATh U HAXOJUTH OOIIHE
crocoObl  paboThl; paboTaTh B TMape, B
rpymme: HaxoAuTh o0Ilee pelieHue |
paspemiath  KOHQUIMKTBI ~ Ha  OCHOBE
COTJIACOBAHUS TO3UINI U y4éTa HHTEPECOB;
ciymarh — mapTHépa;  GOpMyIUpoBaTh,
apryMEHTHpPOBaTh M  OTCTaMBaTh  CBOE
MHCHHE; BBINOJHATh pa3jMYHbIC  POJIU
(JInaepa UCTIOTHUTES)

3) pasperath KOH(GJIUKTHI HA OCHOBE y4éra
WHTEPECOB U MO3UIINN BCEX YYaCTHHKOB;

4) apryMeHTUpOBaTh CBOK TO3UIHI0 U
KOOPJIMHHUPOBATH €€ C MO3UIUSIMH MapTHEPOB
B COTPYJIHUYECTBE IIPU BHIPAOOTKE 0OIEro
peIIeHHsI B COBMECTHOM JICATEIIBHOCTH;

5) 3a1aBaTh BOIIPOCHI, CITyIIaTh COOECETHUKA

IIpeomemmnuvie:

Yuawueca nayuamca

thmuec;l 60O3MOIHCHOCHD

Haydumbsbca

nonyuyam

1) paboTtath ¢ TEOMETPUYECKUM TEKCTOM
(cTpyKTypUpOBaHHE, U3BJICUCHHE
HeoOxonuMoi  uHpoOpManuu), TOYHO H
I'PaMOTHO BBIPaXaTh CBOM MBICIIH B YCTHOM U
MUCHMEHHON peun, pU-MEHSIS
MaTeMaTHYECKYIO TE€PMUHOJIOTHIO U
CHMBOJTUKY, HCIIOJIb30BaTh PA3IMYHBIE SI3BIKU
MaTeMaTHKU (CIOBECHBIH, CHMBOJIMYECKUH,

rpaduyeckuii), OOOCHOBBIBATH CYXKJIECHUS,
MPOBOANTH KJIaCCU(DUKAIINIO;
2) MOJTH30BaTHCS M3y4CHHBIMU

TeOMETPHUIECKUMHU (HOPMYITaMH;

3) mOoJB30BATHCSA MPEIMETHBIM yKa3aTejaeM
SHIMKJIONEIN ¥  CIPaBOYHUKOB  JIA
HaXO0XICHUS WH()OPMAIINH;

4) BnaneTh MpuéMaMH PEIICHUS 3a/1a4;

5) monydeHHyo HHMDOPMAIMIO TEepeaaBaTh

1) BBIMOJIHSTH apupMeTHYECKHE
npeoOpa3oBaHus BBIPAKECHUM, TPUMEHSITh UX
JUISL pEIIEHUS] TEOMETPUYECKUX 3a7a4 U 3a]1a4,

BO3HUKAIOIIUX B  CMEXKHBIX  Y4eOHBIX
npeaMeTax;
2) pewaTh 3aJayd  Ha JOKa3aTeIbCTBO,

ONMpasiCh Ha U3yYEHHbIE CBOICTBA QUIyp U
OTHOLIEHUH MEXAYy HHUMH W IIPUMEHSA
W3Y4YEHHBIE METO/IbI I0KA3aTENbCTB;
3)caMOCTOSITENBHO JIeHICTBO-BATh B CUTYyallUU
HEOIPEIEIEHHOCTU IpH pelLIeHnn
aKTYyaJIbHBIX JJIs1 HUX MPo0JIeM, a Takxke

CaMOCTOSITENIbHO MHTEPIIPETUPOBATH
pe3ysbTaThl pELIEHUs 337ad € y4eToM
OTpaHUYEHUM, CBSA3aHHBIX C peaTbHBIMU

CBOMCTBaMHM pPacCMaTPUBAEMBIX IIPOLIECCOB U
SIBIICHHI,

YTJIbI MHOT'OYT'OJIbHHUKA,

ce YCTHBIM, MHUCHMEHHBIM M CHMBOJIbHBIM | 4) BBIMOJNHATH MPOCKTHI MO TeMaM (10
criocobamu BBIOODY).
Ipu uzyuenuu Yuawuiica nayuumeces: Yuawuiica noayuum 603MOIHCHOCHb
memul - n300pakaTh M 0003HAuaTh, PACIIO3HABATH | HAYYUMBCAS
«dembipexyzony Ha dYEpPTEKaxX BBITYKJIbIE W HEBBITYKIBIC | - pENIaTh 3a]aud, IPUMEHSS CBOWCTBA WU
HUKU» MHOTOYTOJIbHUKM M MX 3JEMEHTHI, BHEIIHHE | MPU3HAKU  TapajuiesiorpaMma, — Tparelu,

NpsMOYTOJIbHUKA, poMOa, KBaIpara;
- IpUMEHATH TeopeMy Daseca Npu pelIeHun
3a[1a4 Ha HaXOXKICHHUE JJIMHBI OTPE3KOB.




- (dopmynupoBaTh U OOBSACHITH OIpe-
ACIICHU A BBIITYKJIBIX n HCBBIITYKJIBIX
MHOTOYTOJIbHUKOB U MX 3JIEMEHTOB;

- (QopmynupoBaTh W JOKa3blBaTh YT-
BEPXKICHUS O CYMME BHEUIHMX UM BHYT-
PCHHUX YI'JIOB BBIITYKJIOI'O MHOI'OYI'OJIbHHUKA,
- (GopMyIHpOBaTh OINpPENCICHUs Mapaie-
JorpaMMa, Tpaneuuu, IpsMOYIOJIbBHOW H
PaBHOOCPEHHO Tparenuy U ee AIEMEHTOB,
NpSIMOYTOJIbHUKA, poMOa, KBaIpara;

- m300paxarh U 0003HAYaTh, Paclo3HaBaTh

HAa 4YepTexax MpsIMOYrOJbHHK, pOMO,
KBaJ[pat

- (dopMynupoBaTh W JIOKa3bIBaTh CBOHCTBA
napaieIorpaMM;

- (opMyIHpOBaTh W JIOKA3bIBATh MPU3HAKU
napaiesiorpaMmMa;

- (opMyHpoBaTh W JIOKAa3bIBATh CBOWCTBA,
TIPU3HAKH; MPSIMOYTOJIbHOM u
paBHOOEAPEHHOMN Tpanemnum,
NpSIMOYTOJIbHUKA, poMOa, KBaJIpara;

- CTPOUTb CUMMCTPHUYHBIC TOYKH,

- pacmo3HaBaTh (UIyphl, 00JaJaONIHNe

OCEBOW U LIEHTPAJIbHON CUMMETPUEH.
- (opmynrpoBaTh U OKA3BIBATh TEOPEMY
Qateca.

IIpu uszyuenuu
membl
«Ilnowaou»

Yyamuiicss HAyYuTCS:

- ONUCBIBATH CUTYALINIO, U300PAKEHHYIO Ha
[PUCYHKE, COOTHOCUTD YEPTEXK U TEKCT;
-WJUTIOCTPUPOBATh U OOBSICHATH OCHOBHBIE
CBOICTBa ILIOIIA/IH, MOHSITHE
[PAaBHOBEIIMKOCTH U PAaBHOCOCTABIICHHOCTH;

- WIIIOCTPUPOBATh M JI0Ka3bIBaTh TEOPEMY
00 OTHOLIEHUM IUIOMIAJIEH TPEeYroJIbHUKOB,
MMEIOLIUX 10 PABHOMY YTIIY;

BBIBOJIUTH (POPMYJIBI TUIOIIAIU KBAAPATa;

-IPUMEHATh  [PU  PEIIeHHH 3a7ad Ha
BBIYUCIICHUA U O0Ka3aTCJIbCTBO OCHOBHBIC
CBOMCTBa IUIOIIAACH, TTOHSTHS

[PABHOBEJIIMKOCTH U PaBHOCOCTAaBIEHHOCTH,
anreOpanveckuil anmapar;

-BBIBOJIUTH TUTOIIAN TPEyroJbHHUKA!
TpaguIIMOHHYIO U hopmyny ['epoHa;

- J0Ka3bIBaTh  (opMynbl  IUIOIIAACH
mapauiesiorpaMma 17§ TPEyTOJIbHUKA,
Tparnenuu, pomoa;

— BBIYUCIIATH TUIOMIATH QUTYpP C TIOMOIIBIO
HETIOCPEICTBEHHOTO WCTIOTb30BaHUS
dopmyn  1uIomaZel napaiienorpamMma U
TpeyrojbHUKa, Tparneuuu, pomoa;

- HaxOOUTh IUIOUIaJb HPSIMOYTOJIBHOTO
TPEYroJbHUKA;

--WJUTIOCTPUPOBATh U JIOKa3blBaTh TEPEMY

[Tudaropa

Yuammiicst
HAYYHTbHCS:
- WITIOCTPUPOBATh M JIOKa3bIBaTh TEOPEMY,
obpatnyto Teopeme I[udaropa;

-BBIBOAUTH opMmyiy ['epoHa;

-IIPUMEHATh  HU3y4YeHHBbIE  (GOPMYNBl IS
HAXOXJICHUS TUJIOMAACH ISl pelieHus 3a1ay;
- WUTIOCTPUPOBATH M JIOKA3bIBATH TEOPEMY,
oOparnyto Teopeme [Iudaropa;

MOJIYYMuT BO3MOKHOCTD

- npuMeHsTb Teopemy Iludaropa npu
pelieHny 3aady;

-IPUMEHATL IIpH  pelIeHHHd 3aaa4d  Ha
BBEIUHCIIEHHE TIIOMIamed METOJ IIJIoIMIaeH,
TeopeMy, TeopeMmy, OOpaTHyl Teopeme
[Tucaropa;

-IPUMEHATh OpU  PElIeHUH 3aJad  Ha
BBIUMCJICHHS M JIOKA3aTeJIbCTBO  METOJ
IIomaaeh.




- HaxXxoauThb KaT€T H TUIIOTCHY3Y B
[PSMOYTOJIBHOM TPEYTOJIbHUKE C IOMOILBIO
reopemsl [Tugaropa.

Ilpu uzyuenuu
memut «llooooue
mpey2obHUK08)

Yyammiicss HAy4YuTCs:

-00BSACHITH HOHATHA: nogoous,
kod(durmenrta oo0us, IMOJOOHBIX
TPEYTrOJIbHUKOB, MPOTIOPITUOHATBHBIX
OTPE3KOB;

- n300pakaTh U 0003HAYaTh, PACIO3HABATH
Ha  4YepTekax IMOJ0OHBIE TpPEYTrOJIbHUKH,
CpEIHUE JIMHUU TPEYTOJbHUKOB, BBIIEIATH B
KOH(HUTypaluu, JaHHOW B YCJIOBHUHU 33Ja4H
10/100HBIE TPEYrOJIbHUKH, CPEJHHE JUHUU
TPEYrOJIbHUKOB,

-(opmynupoBath U WUIIOCTPUPOBATh,
noka3plBaThb ~ TeopeMy 00  OTHOIICHUHU
MUI0IIaIeH MOA0OHBIX TPEYTOJIbHUKOB;
-(opMyIupOBaTH U WUIOCTPUPOBATD,
NTOKa3bIBaTh IIPU3HAKH noao0us
TPEYrOJIbHUKOB;
-(opmynupoBath u
NIOKa3bpIBaTb TEOPEMY O
TPEYroJbHUKA;

- (¢opMyIMpoBaTh U  WJUIIOCTPUPOBATH
MOHATHE IPONOPLUOHAIBLHBIX OTPE3KOB,

- ¢dopMyIHpoBaTh W  WIUTIOCTPUPOBATH
CBOWCTBO OMCCEKTPUCHI yIiia TPEyrojibHHKa,

- (QopmynupoBaTh U  WIIOCTPUPOBATH,
NTOKa3bpIBaTh TEOPEMY O MPOMOPLHUOHATIBHBIX
0Tpe3Kax B IPSIMOYTOJIbHOM TPEYTOJIbHUKE
-(opmynupoBath U WUIIOCTPUPOBATH,
NTOKa3bIBaTh TEOPEMY O TOUKE IEepecedeHUs
MeraH TPEeyroJbHUKA;

-00BSACHATh TPUTOHOMETPUUECKUE TEPMHUHBI
(CHHYC», «KOCHUHYCY, «TaHTEHCY,
OIIEpUPOBAThH HAaYaJbHBIMU  IOHATHAMHU
TPUTOHOMETPHH;

-pelaTh NpsIMOYTOJIbHBIE TPEYTOJIbHUKH;
-IIPUMEHATh ~ TIPU  PELIEHUM 3aJad  Ha
BBIUHCIICHHUS: MIpU3HAKU o100ust
TPEYrOJIbHUKOB, TEOPEMY O CPEAHEN JIMHUU
TpeyrojbHUKa, TeopeM 0
MTPONOPLIMOHAIBHBIX oTpe3Kax B
MPSIMOYTOJIBHOM  TPEyrojibHHKE (TIOHATHE
CPEHETO T€OMETPUUYECKOTO JBYX OTPE3KOB,
CBOMCTBO BBICOTBI B INPSMOYTIOJIbHOM
TpPEeYrojbHUKE, IPOBEIEHHON W3 BEPUIMHBI
[PSIMOTO yria, CBOMCTBO KaTeTOB
MPSIMOYTOJIBHOTO TPEeYroibHHKa,
oIpeaeIeHUu TPUTOHOMETPHUECKHUX
(yHKIUI OCTpOro yria B MPSIMOYTOJIBHOM
TPEYrOJIbHUKE;

WJUTIOCTPUPOBATH,
CpeIHEH JIMHUU

anmuﬁc;l nojiyuum 603MOJCHOCH b
Haydyumoca:
- IIPUMCEHATH IIPpU3HAKH HOI[O6I/I$I

TPEYTroJIbHUKOB IIPH PELICHUH 33124,

- TPUMEHSATh TMOJ00OWE TPEYroJbHUKOB B
M3MEPUTENIBHBIX Pab0oTax Ha MECTHOCTH;

-  TPUMEHATH TEOPEMbl O  TOJOOHBIX
TpeyrojbHUKax TMpU pPELICHUH 3aJad Ha
IIOCTPOEHHUE;

- IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA B IIPOLIECCE PELICHMSI 3a/1a4;

- TOpPUMEHSITb NpH PEIIeHUH 3aJad Ha
MOCTPOEHUE TOHSATHE TIOI00MS

Ilpu uzyyenuu
membl

Yyammiics HAY4YuTCs:

Yuawuiica
HAYUUmMbCa:

nojayuum B603MOINICHOCHb




«OKpyscHocmov»

- u300pakatb U 0003Ha4YaTh, PACIIO3HABATH
Ha 4YCepTCiKaxX BIIMCAHHBIC U OIHMCAHHBIC
OKPY)KHOCTH, KacaTeJbHbIE K OKPYXHOCTH,
HCHTPAJIbHLBIC U BIIMCAHHBIC YIJIbI;

-BBIICTISITh B KOH(DHUIYpaluu BIHMCAaHHBIE WU
OIMHMCAaHHBIE OKPYXKHOCTH, KacaTelIbHBIE K
OKPY)KHOCTH, IICHTPAJIbHbIC W BIUCAHHBIC

YTJIBL;
-(opMynupOBaTH u WUTIOCTPUPOBATH
OMpe/ieJICHUs] BIHMCAHHBIX W  OMHCAHHBIX

OKPY’KHOCTEH, KacaTeIbHONM K OKPYKHOCTH,
HCHTPAJbHbIX U BIIMCAHHBIX YTJIOB;

- (opmynupoBaTh M  HUIUTIOCTPUPOBATD,
JIOKa3bIBaTh TEOPEMY O IPU3HAKE U CBOWCTBE
KacaTeJIbHOW K OKPY>KHOCTH;

- (¢dopmynHpoBaTh ¥ WIUTIOCTPUPOBATH,
JI0OKa3blBaThb TEOPEMY O BIIMCAHHOM YIJIE,
CJHEACTBHUS U3 3TOU TEOPEMBI;

- (opmynupoBaTh W MIJUIIOCTPUPOBATH,
JIOKa3bIBaThb TEOPEMY O CBOWMCTBE OTPE3KOB
KacaTellbHbIX, IIPOBEJACHHBIX W3 OJHOU
TOYKH, 0 CBOWCTBE OTPE3KOB
MEPECEKAOIIMNXCS XOP;

- (¢dopmynHpoBaTh ¥ WIUTIOCTPUPOBATH,
JIOKa3blBaTh TEOPEMY O BIHCAHHBIX B
TPECYTrOJIbHUK u OIMKMCaHHBbIX OKOJIO
TPEYroJIbHUKA OKPYKHOCTSX U CIIEICTBUS U3
HUX;

- (opmynupoBaTh W HUIUTFOCTPUPOBATH,
JIOKa3bIBaTh ~ TEOPEMY O  CBOWCTBax
BIIMCAHHBIX B OKPYXHOCTb W ONMCAaHHBIX
OKOJIO OKPY>KHOCTH MHOT'OYT'OJIbHUKAX;
-yCTaHaBJIMBaTh B3aUMHOE PAaCIOJIOKECHHUE
[PSIMOU U OKPYKHOCTHU

- INPUMEHATL [pU pPEUIEHWU 3aJa4 Ha
BBIUMCIICHUE U J0KAa3aTEIbCTBO: TEOPEMBI O
BIIMCAHHOM  yTJIC€, CJICACTBUA U3 TOH
TEOPEMBI, TEOPEMBI O CBOMCTBE KacaTeIbHOU

K OKpPY)XHOCTH, O CBOWCTBE OTPE3KOB
KacaTelIbHbIX, IIPOBEACHHBIX U3 OJHOMU
TOYKH, O CBOICTBE OTPE3KOB

MEPECCKAOIMNXCA XOPI

- pewmarb 3aJaud €  HKCIOJb30BAHHEM
3aMedaTeNbHbIX TOYEK TPEYroJIbHUKA,

- pewmaTth 3aJaud Ha HAXOXJCHHUE YIJIOB B
OKPYXHOCTH;

-IIPUMEHATh METOJ] T€OMETPUUYECKOI0 MecTa
TOYEK JJs  pelleHus 3amad U A
JI0Ka3aTeNnbCTBa.




KanenagapHo - TeMaTu4eckoe IJIaHHPOBaHNe

Kon-Bo
ypj\gia Tema ypoka Hacos
Ypoxu BBOIHOTO MOBTOpPeHHUsI (2 yaca).
1 BepTukaibHbIe U CMEXHBIE YIUIbL. TpeyroabHUKU 1
2 [TapannenbHbIC PSMbIC 1
Yerpipéxyroabauku (14 yacos).
1

3 MHoroyronpHUKU. Bblnykibiii MEHOroyroiasHUK. CymMMa yriioB

BBIITYKJIOTO MHOTOYTOJIbHUKA. YeThIPEXYTOIbHHUK.
4 [[Tapamnenorpamm u €ro CBOMCTBA. 1
5  [[IpusHaku napamienorpamma. 1
6  [Pemenue 3agay o teme «llapamnenorpammy». 1
7 [Tpaneuus. PaBHoGenpennas tpanenus. [IpsmoyrosipHas Tpanemnus. 1
8 Pemenne 3anay o reme «Tparenusi». 1
9 Teopema daneca. OCHOBHBIE 33/1a4M Ha IOCTPOCHUE: JICTICHUE 1

OTpE3Ka Ha 7 PaBHBIX OTPE3KOB.
10  |Pemenue 3a1a4 Ha MOCTPOCHHUE MO TeME «YeThIPEXYTOTBLHUKI. 1
11  |[[IpsMOYroJbHUK, €T0 CBOICTBA U IPU3HAKH. 1
12 |Pom6 u kBaapar. CBoiicTBa U MpU3HAKK PoMOa M KBapara. 1
13  |Pemenue 3agau o teme «lIpsmoyronbauk. Pom6. KBagpar». 1
14 |Cummetpus uryp. OceBas cummetpusi. LleHTpanbHas cuMMeTpus. 1
15  |Koumponwvnas paboma Ne 1
16  |AHanu3 KOHTPOJIBHOM PaOOTHI. 1

IMaomaan ¢uryp (14 yacos).

17 [TonsiTre o muowmaau miuockux ¢uryp. PaBHococTaBiieHHbIE U 1

paBHOBenukue Gurypsl. [Inomans kBajapara.
18  [Inomans IpSIMOYTOJIEHUKA. 1
19 [Tnomans napamnenorpamMma. [IpencraBnenue 3aBUCUMOCTH MEXKAY 1

BEIMYMHAMU B BUJIE GOpMYII.
20  [[Inomanme TpEyroabHUKA. 1
21  [[Inomane Tpamenuy. 1
29 [Tnomans pomba. Perenne 3a1a4 Ha HaXOKICHUE TUIOIIAH 1

napajiesiorpaMMa, TpeyroJibHUKa U Tparenuy.
23  |PemenHue 3a/1a4 Ha BRIYMCIICHUE TUTOMIAICH TUTOCKUX (QHUTYD. 1
24 [Teopema IIudaropa. 1
25  [Teopema, obpatHas Teopeme [Tudaropa. 1
26  |®opmyna 'epona. Pemenue 3anau o reme «Teopema ITudaropay. 1
27  |Pemenue 3agau o teme «Ilomaan MHOrOyTroOIbHUKOB. 1
28  |Pemenue 3agau o teme «Ilnomaan MHOrOYTrOIbHUKOBY. 1
29  |O6o6maromuii ypok mo teme «I[lnomaam MHOTOYTOJTbHUKOR. 1
30 |Koumponvnas paboma Ne 2 1

IMono6HbIe TpeyroabHuku (19 yacos).

31  |AHanm3 KOHTPOIBHOU paboThl. [IpomopiinoHanbHBIC OTPE3KH. 1

[Tono6ue puryp. [lonobue Tpeyronsurkos. Kosddumment moxodusi.




CBs13b MEXY TUIOMAIIMHU TTOA00HBIX (uryp. OTHOIICHHE TII0IA e

32 M0JOOHBIX TPEYTOIHLHUKOB.
33  |[lepBblii mpuU3HAK TOAOOUS TPEYTOIBHUKOB. 1
34 Perienue 3a1a4 Ha MPUMEHEHUE IEPBOTO PU3HAKA MTOA00US 1
TPEYTOJIbHUKOB.
35  |Bropoii u TpeTuii npu3HaKu MOA0OUs TPEYTOIbHUKOB. 1
36 |Pemenue 3amau 1
37  |O6o6marommii ypok 1o teme «lIpu3Haku mogo0ust TpeyroabHUKOB. !
38  |Konmponvnas paboma Ne 3 1
39  |AHaNM3 KOHTPOIBHOU pab0Thl. CpeaHss JIMHKS TPEYTOJIbHHKA. 1
40 3aMevarenbHbIe TOUKH TPEYTOJIbHUKA: TOUKA IIEPECEUCHUS METHAaH. 1
CBOIICTBO Me/IMaH TPEYroJbHHUKA.
41  [IpomnopuuoHaJIbHbIE OTPE3KH B IPSMOYTOJIbHOM TPEYTOJIbHUKE. 1
42  |PemieHne MPsIMOYTOJBHBIX TPEYTOIBHUKOB. 1
43  [lomobwme duryp. 3amaun HA TOCTPOSHUE METOJIOM IO TO0HS. 1
44-45 CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOI'0 YIia MpsIMOYTOJIbHOTO 2
TpeyroyibHuka. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
3Hauenus cuHyca, Kocunyca u Tanrenca as yriaos 30°, 45° u 60°. 1
46 | ®opmyIibl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHICHC, KOTAHTCHC
OJTHOT'O M TOTO XK€ yTJIa.
47 COOTHOIIEHHE MEKY CTOPOHAMHU U YIIIaMH MPSIMOYTOJIBHOTO 1
TPEyroJIbHUKA.
O6o0maromuit ypok no TemMe «COOTHOLIEHUS MEKY CTOPOHAMU U 1
48  |yrmamu mpsMOYTOJBHOTO TpeyrosbHuKa. [IpuMenenue Teopun
10/100Us TPEYroJIbHUKOB MPHU PELICHUH 3aaU».
49  Koumponwvnas paooma Ne 4 1
Oxkpy:xHocTb(17 yacos).
50 AHalu3 KOHTPOJIbHOM paboTel. B3anumHoe pacnonoxenue npsiMoit u 1
OKPY>KHOCTH.
51 KacaTeanaﬂ K OKPY>XHOCTH: PAaBEHCTBO KacaTeJIbHbIX, TPOBEIEHHBIX 1
13 OJTHOM TOUKU.
52 I'panycHas Mepa ayru OKpyKHOCTH. LleHTpanbHBbIi, BIMCAHHBINA YTIOJl, 1
BEJIMYMHA BIIMCAHHOTO YTJIa.
53 TeopeMavo BIIMCaHHOM yriie. COOTBETCTBUE MEX/y BETUUNHON yriia 1
W ITTMHOM TyT'M OKPY>KHOCTH.
54 MeTpudeckre COOTHOIICHHUS B OKPYKHOCTH: CBOMCTBA XOP/I. 1
Teopema 00 0Tpe3Kax MepeceKaromuXcst XOp/I.
55  |Pemenue 3anau o Teme «LleHTpasibHbBIE M BIUCAHHBIE YTIIBI». 1
56 CBoiicTBa OMCCEKTPHUCHI yIiia. 3aMmeydaTeIbHble TOUKH TPEYTOJIbHUKA! 1
TOYKa IepecedeHnst OUCCEKTPHC.
CBOICTBO cepeIMHHOTO MEPIIEHANKYIIApa K OTPE3Ky. 3aMeydaTesibHbIe 1
57  [TOYKHU TPEYroJbHHKA: TOUKA EPECeUEHUs CepEAUHHBIX
MEepIeHAUKYIISPOB.
58 Teopema o ToOuke nepeceueHus BEICOT TPEYTOJIbHUKA. 3aMeuaTeIbHbIe 1
TOYKH TPEYTOJIbHUKA: TOUKA TIEPECEUCHUS BBICOT
59  |Pemenue 3amau 1
60 |Koumponwvnas paboma Ne 5
61 IAHAJINU3 KOHTPOJBHOM paboThl. OKpYKHOCTb, BIMUCAHHAS B 1
TPEYTOJIbHUK.
62 OnrcaHHble YEThIPEXYTOJIbHUKN. CBOMCTBA ONMMCAHHOTO 1

YETBIPEXYTOJIBHUKA.




63

OKpY>KHOCTb, OITUCAHHAs OKOJIO TPEYTOJIbHHKA.

Brnucannble 4eTbIpEXyroabHUKH. CBONCTBO BHMCAHHOIO

64 N
YETHIPEXYTOJIbHUKA.
65 O06o6mmarmuil ypok 1o reme. Pemenue 3a1a4 mo teme
«OKpPYXKHOCTb»
66 |Konmponvuaa paooma Ne 6
IloBTOpPEHME
[TpsimoyTobHBIH TpeyroibHUK. COOTHOIIEHUE MEXAY CTOPOHAMHU U
67 yriaamu. Teopema [Tudaropa
68 YeTpipexyrojibHUKHU U UX CBOMCTBA. [Tnomanp.
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MNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBILIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHUIIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4esloBeKy. Bo3pacraer uucio
npodeccuil, mpu OBIAICHUH KOTOPHIMU TpedyeTcs xopoliasi 6a3oBas MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTM U CTaTUCTUKH, Takas TMOArOTOBKA BaXKHA IS
IIPOJOJKEHUS 00pa30BaHUs U IJIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JIIs1 0OOCHOBAHHOI'O NMPUHSATHS PELICHUs B YCIOBUAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyuaromuxcst GQyHKIIMOHAJIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B c€0s1 B KaueCTBE
HEOTBEMJIEMOM  COCTABJLIFOLIE  YMEHHE  BOCIHPUHUMATh M KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B yueOHOM Kypce C OCHOBHBIMM IpPHUHLIMIIAMU cOopa, aHaau3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuiaeT oOydalImmxcsd K OOUIECTBEHHbIM UHTepecaMm. M3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3aldM nepedopa U Mojacyéra Yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUH CTATHUCTHKU U
BEPOSITHOCTH O0OOTalllalOTCsl MPEJICTABICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJIEHUS.

B cOOTBETCTBUMM C NaHHBIMU LEISIMU B CTPYKTYype MPOTrpaMMbl Yy4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOILEr0 0Opa3oBaHUs BbIICICHbI
CIIEIyIOIME COAEpKaTENbHO-MEeToAuYecKue auHuu: «lIpencraBieHne NaHHBIX U
onucaTeNbHas CTaTHUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

Conepxanue nuaun «lIpencraBieHrue TaHHBIX U ONMUCATENbHAS CTATUCTHKA
CIIY’)KUT OCHOBOM Jis (hOpPMHUPOBAHUS HABBIKOB pabOThI ¢ HWHQOpMaiuei: oT
YTeHUs] W MHTEpIpeTauud HHPOpMAIUH, MpeACTaBICHHOW B TaliMIax, Ha
auarpamMmax W rpadukax, A0 cOopa, TpeICTaBiICHHUS W aHalu3a JaHHBIX C



WCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XAapaKTEPUCTUK CPEAHUX W PACCEUBAHUSL.
Pabotast ¢ naHHbIMH, OOydarolmMecss yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THUIIOTE3BI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYUBOCTh, U OIIEHUBATh UX
BIIMSIHUE HA PACCMATPUBAEMbI€ BEITUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM HW3MEHUYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
M3YUYCHUS] TEOPUU BEPOSITHOCTEH. boibllioe 3HAUYEHWE HMEIOT MNPaKTHUYECKUE
3a/1aHusl, B YACTHOCTHU OMNBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[TonsiTHEe BEPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOMO0OMS CIIy4aifHOTO
coobiTus. [lpm wu3yueHuu yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
NpPOCTEHIIMMUA ~ METOJAMH  BBIYMCJIICHHS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 00Jee CI0KHbBIC
3amauyu. B yudeOHBII Kypc BXOAST HayalbHbIE NPEJICTABICHUA O CIIy4YailHBIX
BEJINYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIuxcs ¢
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALMSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS IJIsl PElICHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs y4eOHbI Kypc «BeposTHOCTh U CTaTUCTUKA», B
KOTOpBIM  Bxonmat pazgensl: «lIpencraBieHue AaHHBIX U ONUCATeNIbHAs
CTaTUCTUKA», «BepoaTHocTh», «3JeMEHTh KOMOWMHATOpUKH», «BBenaeHue B
Teoputo rpadoBy.

Ha uzyuenue yueOHoro kypca «BeposiTHoCTh U cTaTucTuka» orBoautcs 102
gaca: B 7 kimacce — 34 gaca (1 gac B Henemo), B 8 kimacce — 34 yvaca (1 gac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, Auarpamm, rpadukoB. 3aroJHEHHE
TaONWIl, YTCHWE ¥ TIOCTPOEHUE JuarpaMMm (CTOJOMKOBBIX (CTOJOYATHIX) U
KpYyroBbix). UTeHue rpadukoB peaabHbIX MpoieccoB. M3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apuMeTHuecKoe, MeAuaHa, pa3Mmax,
HauOoblllee M HAaUMEHbIIEEe 3HA4YCHHs Ha0opa YMCIOBBIX AaHHBIX. [IpumMeps
CIIy4allHOM U3MEHYUBOCTH.

CrydaifHbIil SKCIIEpUMEHT (OMBIT) U clydaiiHoe coObiTue. BeposiTHOCTh U
yacTtoTa. Pojb MajJoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepummna, pedbpo. Crenenp BepumnHbl. Yucino pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llemn n nuknsl. Ilytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

8 KUIACC

[IpencraBnenuie NaHHBIX B BUAE TaOIUL], 1UarpamMmm, rpa)uKoB.

MHOX€eCTBO, DJJIEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Ornepaunn Hax
MHOKECTBaMU: 00beIUHEHHE, MepeceueHue, aomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOYKECTBAMM: IEPEMECTHUTENIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIIOUeHUs. Vcnonp3oBaHWE TpaUyecKkoro NpeCTaBICHUS MHOXKECTB s
ONMCaHNUs PEaJIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHNHN 3a/a4.

M3mepeHne paccerBaHMs JaHHBIX. J(ACIepcus M CTaHJAPTHOE OTKIOHEHME
YHCIOBBIX HA0OOPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHoro ombiTa. CiyyaiiHble COOBITHS.
BepositHoctit  coObIThil.  OnbBITBl ¢ PAaBHOBO3MOXKHBIMH — DJIEMEHTApHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXAy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J1€pEBbEB: E€IWHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepIIMH M yucioM pedep. Ilpasuiio
yMHOKeHHUs. Pemienne 3aiau ¢ noMolpto rpagos.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHeHUE W
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  criokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSTHOCTh. [IpaBuio ymHOxeHus. HesaBucumbie
coObrTus. Ilpencrapnenue skcriepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HAXOXKJEHUE BEPOSATHOCTEH C IIOMOIIBIO JE€pEeBa CIYyYalHOTO JKCIIEPUMEHTA,



nurarpamm Jitepa.
9 KIIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmul, AuarpamM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
pEeaIbHbIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIO coueTaHUW. TpeyrobHUK
[Tackains. Pemenue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckasi BeposITHOCTh. CiydailHbIN BBIOOp TOYKM M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepus HCHIBITAaHWM 10 TEPBOTO ycHexa.
Cepust ucnbiTanuit bepHymm. BepostHOoCcTH COOBITUH B CEpPUM  HUCIBITAHUM
bepnyun.

CnyvaliHasi BEJIMYMHA W PaCHpelelIiCHHE BEPOSATHOCTEHM. MaremaTthudeckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4ecKOro  OXUAAHUSA KAk
TEOPETUYECKOI0 CPEJHEr0 3HAYCHUs BEJIMYMHBL. MareMaTnudeckoe OXXUIAaHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUN
bepnyum».

[TonsitTue o 3akoHe OonbIIMX yuced. M3MepeHne BepoATHOCTEN € MOMOIIBIO
yacToT. Poib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJIbTATBl OCBOCHHS MpOrpaMMbl y4yeOHOTO Kypca
«BeposATHOCTB U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, MPEICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NIPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHOM NpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOW TPAEKTOPUHM OOPA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaUuell B JEATEIbHOCTM HAa COBPEMEHHYID CHUCTEMY Hay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310POBbSl H



IMOLMOHAJIBHOIO 0/1ar0NOIyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAHHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHUEHTAlMEN Ha NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHUW JUIA PELICHUS 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K U3MEHAIMMCH YCJOBHAM COLMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPENECIEHHOCTH, IOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMM U3 OIIbITA APYTHX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENECHUs]  MOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBI  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE W OTpUIATENbHbIC, €IMHUYHbIC, YacTHbIE W OO0IIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOco0 pemieHuss yd4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MpPoOIemMy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE HCCIETOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK TI0 KPUTEPHSIM, MPEIATIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHUs, COIOCTAaBIATh CBOM CYXIEHUSA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUSI, IPOEKTA, CAMOCTOATEIBHO BEIOMPATH (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paloThl, pacnpenensTh BHIbI padOT, JOroBapUBATHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHPOBAaTH CBOMU JEUCTBHS C JPYIMMU WIEHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM PEUICHUS 3a7ayu (Wi ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHns MaTeEMaTUIEeCKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIEIH U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIAaX, Ha JguUarpaMmmax,
NPEACTABIATh JAHHBIE B BUAE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  PEAIBHBIE  YUCIOBBIE  JIAHHBIC,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapPaKTEPHUCTUKH:
cpenHee apupMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYCHUS,
pa3max.

VMeTp mnpencTaBieHUE O CIydallHOM HM3MEHYMBOCTM Ha IpHUMEpax IEH,
bu3MYeCKUX BEIWYUH, aHTPOTIOMETPUUYECKUX JIAHHBIX, UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HMH(GOpPMALMIO, IPEICTABICHHYIO B BHJE
Tabnull, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHbIC B BUJEC TaOJUII, JUArpaMM,
rpauKoB.

OnucelBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3aTEIEH: CPEIHMUX
3HAYEHUI U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITUMN, B TOM UHCIIE
1o pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonbp3oBarh rpaduueckue MOAENTU: JEPEBO CIy4ailHOTO 3KCIEpUMEHTa,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOXECTBO,  BBIIIOJHSTh
omepalyy HajJ MHOXECTBaMH: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHHE,
NEPEUNCIISATD IEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath Tpaduyeckoe MpPeACTaBICHUE MHOXKECTB M CBSI3€H MEXIY
HUMH JIJI ONMCAHMS TIPOLIECCOB U SIBJICHH, B TOM YHCIIE NPU PELIEHUU 3a4a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekat W 1npeoOpa3oBbIBaTh HH(OpMaIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJML, AUAarpamm, rpapukoB, MNpPeICTaBISATH
JTaHHBIE B BUJE TaOIuUI, 1Uarpamm, rpadukoB.

Pemarp 3amaum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C



UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUJI U METO/OB.

Hcronb30BaTh ONUCATENbHBIE XaPAKTEPUCTUKHU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOThl 3HAYEHUI M YacCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN 1 HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

Nmers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUH
BEPOSATHOCTEM.

HNmeTp mnpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30OBATEIBHBIE
padoThI padoThbI pecypebi
bubmuorexa [JOK
1 Tpeacrasnenne nanHbIx ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 OrmucarenHas craTucThKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 CrryyaitHas H3MCHIMBOCTh 6 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aiiHOTrO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 HosTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas craTucTuka. PaccenBanne 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosiectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaitpie coOLITHs 8 https://m.edso0.ru/7f417fb2
N bu6mmorexa [IOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoanuyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
1 Hostopenue kypea 8 knacca 4 https://m.eds00.ru/7f41a302
bu6mmorexa [IOK
2 IMEMEHTEL KOMGHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEepOSITHOCTh 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Menbrranus bepuyumm 6 1 https://m.edsoo.ru/7f41a302
3) CrnyuyaiiHast BeTu4MHA 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O6obmenne, KOHTPOI, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Jara uudgposbie
Nen/m Tema ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne WiyueHHSI  0GPA3OBATETbHBIE
padoThbI padoThI pecypesl
1 [IpencraBneHue qaHHBIX B 1 bu6mmorexa [IOK
TadInAIax https://m.edsoo.ru/863ec1f8
2 [IpakTrueckue BbIYNCIEHUS 110 1 bubnnorexa [HOK
TaOJINYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BiieueHne u nHTEpIIpETaLvs 1 bubnnoreka [JOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktrueckas padota "Tadmuibr" 1 1
I'pacduueckoe npencraBneHue
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnunoreka [JOK
CTOJIOMKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
JTrarpaMmm
q .
o | mmermomme o | BuGorea 10
PHMEPEL 1 p https://m.edso00.ru/863ed602
JTrarpaMmm
7 [IpakTnueckas padbora 1 1 bubnuoreka [IOK
"Jlnarpammsl" https://m.edso0.ru/863ed72e
8 Yucnosslie HaOopel. CpenHee 1 bubnuorexa [IOK
apupMeTHIECKOE https://m.eds00.ru/863ed846
9 Yucnosslie HaOopel. CpenHee 1 bubnnorexka [JOK
apudmernyeckoe https://m.eds00.ru/863ed846
10 Menunana 4ruciioBoro Habopa. 1 bubnmnoreka [JOK
Y CTOWYNBOCTh METUAHBI https://m.edsoo.ru/863edb3e
11 Menaunana 4ucinoBoro Hadopa. 1
VY cTOHUINBOCTE MeTUAHBI
12 [IpakTrueckas padota "Cpennue 1 1 bubnuoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

3HayeHus"

https://m.edsoo.ru/863edc6a

HauOoJibliiee 1 HaUMEHbILIEE

bubmuoreka [JOK

13 3HAYCHHS THCIIOBOTO HA00Pa. https://m.edsoo.ru/863ee07a
Pazmax
HauGonbiiee u HanMeHbIIee
14 3HAYEHHS YUCIIOBOTO Habopa.
Pazmax
HauGomnbiiee u HanMeHbIIee
15 3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax
K 0
16 “lpexcramtcime anmix. Bu6miorera LIOK
pea A o https://m.eds00.ru/863ee390
OmnucarenpHas CTaATUCTUKA
17 CrnyuaiiHast U3MEHYUBOCTD bubnnorexa [JOK
(mpumepsbl) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaueHMI B MACCHUBE bu6mmoreka [JOK
JAHHBIX https://m.eds00.ru/863ee69c
bu6mmoreka [JOK
19 T'pynnuposia https://m.eds00.ru/863ee9d0
20 I'ucrorpammsl
bu6mmoreka [IOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
29 ITpakTryeckas pabora "CnyyaiiHas bubnnorexka [JOK
W3MEHYHUBOCTB" https://m.edsoo.ru/863eecc8
r opo.
23 Hpae@;:zsiiii’ie ali)lcl)/l C IOMOILIbIO bubmiorexa HOK
pel A B https://m.edso00.ru/863eef52
rpada
| e o) s BiGorea 10K
peocp 1 cyMMap https://m.edsoo.ru/863ef0ba
BepinH. [lenb u muki
o5 Henp u muxan. [TyTs B rpade. bubnmnoreka [JOK

[IpencraBnenue o CBA3HOCTU Tpada

https://m.edsoo.ru/863ef236



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

2% [IpencraBnenne 006 1 bubnuoreka [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edso0o.ru/863ef3b2

97 CiydaiiHbl{ ONIBIT U CIIy4alHOE 1 bubnmoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB ¥ yacTOTa COOBITHS.

28 Ponp manoBeposTHBIX 1 1 bubnmoreka [JOK
IIPAKTHUYECKU TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITUH B TIPUPOJIE U B OOIIECTBE

29 Mosera u urpabHas KOCTb B 1
TEOPUHU BEPOSTHOCTEH

30 [IpakTnueckas padora "Yacrora 1 bubnnorexa [HOK
BbINaieHUs opJia" https://m.edsoo.ru/863ef8a8
KonTponbHas padboTa no remam

31 "CiyyaliHasi "3MEHYUBOCTb. 1 bubnnorexa [JOK
I'padbr. BeposTHOCTB City4aifiHOTO https://m.eds00.ru/863f0186
coObITUs"

30 IToBTOpenue, o0oO0IEeHNE. 1 bubmmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, o600IIEHNE. 1 bu6mmoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 IToBTOpenue, o6o0mIEeHNE. 1 bubmmorexa [IOK
BeposiTHOCTB citydaitHOTO COOBITHS https://m.edsoo.ru/863efecO
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'ICCKI/Ie WiydeHHS  0GPA3OBATENbHBIE
padoThI padoTsI pecypesI
1 [IpencraBieHue JaHHBIX. 1 bubnnoreka [HOK
OnucarenpHas CTaTUCTHUKA https://m.edso00.ru/863f029%
2 Crny4aitHast ”3aMeHunBOCTh. CpenHue 1 bubnuorexa [JOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitasie coObITHsA. BepositTHocTH 1 1 bubnnoreka [JOK
YaCTOThI https://m.eds00.ru/863f0578
Kn
4 nepostiocre: vorera n nrpamean 1 Bu6miorera LIOK
P ’ p https://m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [JOK
> Orknoneris 1 https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 Jlucniepens wciosoro Habopa 1 https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIIOHEHUE YHUCIOBOIO 1 bubnnoreka [JOK
Habopa https://m.eds00.ru/863f0bfe
8 Jlnarpammsl paccenBaHUs 1 bubmorexa HOK
https://m.edso00.ru/863f0ea6
9 MHOXkeCTBO, ITOAMHOXKECTBO 1 bubmiorexa HOK
’ https://m.edso00.ru/863f1180
| et o 1 Busmorea 10
g > 11ep ’ https://m.eds00.ru/863f143c
JTOTIOJTHEHUE
CBolicTBa onepanuii Hal
11 MHOXECTBAMU: IIEPEMECTUTEIILHOE, 1 bubnnoreka [JOK

COUCTATCIIBHOC, paCIpEeACIUTCIIBHOC,
BKIIIOYUCHU A

https://m.edso0.ru/863f1784



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

I'paduueckoe npencrapieHue

bu6mmoreka [IOK

12 MHOECTB https://m.eds00.ru/863f198c
KoHTposbHas paboTta 1mo Temam
13 n n
Cratuctuka. MHOXKeCTBa
14 DOnemeHTapHbie coObITHS. ClydaiiHbIe bubnnoreka [HOK
COOBITHS https://m.edsoo.ru/863f1ldec
b
15 onewerapinic cobums buGmorexa LIOK
p o https://m.edsoo.ru/863f1dec
BepositHocTn coObITHI
b
16 sneerTapmsic coSprma buGnorexa LIOK
p L https://m.edso0.ru/863f1f72
BepositHocTH coOBITHI
0]
17 onewerrapmavy cobuv. buGnorexa LIOK
1rapn ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
0]
18 onewerrapmavy cobuMI. uGorexa LIOK
rrapy ' https://m.edso00.ru/863f21ca
CrnyyaliHblii BBIOOD
I1 6orta "O
19 gf;ﬁ;ehig;zg;p? Z?IGM;IIE“;HHCHMI/I bubmorexa [JOK
p N p https://m.edso00.ru/863f235a
COOBITHSIMH
bu6mmorexa [IOK
20 Jlepeso https://m.edsoo.ru/863f2ade
CBolicTBa JepeBa: €IMHCTBEHHOCTh
21 MyTH, CyLIIECTBOBAHHUE BUCSIUEH bubmuorexa [IOK
BEPILINHBI, CBSA3b MEXKIY YUCIOM https://m.edso00.ru/863f2bac
BEPIIMH U YUCIIOM pEdep
22 [IpaBuio yMHOXKEHHUS bubmorexa [IOK
https://m.edso00.ru/863f2cd8
23 [TpaBua0 YMHOKCHUS bubmioreka LJOK
p ™ https://m.edso0.ru/863f2e36
24 [TpoTHBOMNOI0KHOE COOBITHE bubnnoreka [JOK



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36

https://m.edso0.ru/863f2f8a

o5 Huarpamma Diinepa. O0beAMHEHUE U 1 bubnunoreka [HOK
nepecedeHune coObITHI https://m.edso00.ru/863f3214
2 HecoBmectHble coObiTusi. Dopmyna 1 bubnmoreka [JOK
CJIO’KEHUSI BEPOATHOCTEN https://m.eds00.ru/863f3372
27 HecoBmectabie coObiThs. Dopmyna 1 bubnunoreka [HOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3764
| Syt oot | Busmorea 101
P ' https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
o | Syt oot | Busmorea 101
P ' https://m.eds00.ru/863f3b06
HezaBucumblie coObITHS
30 [IpencraBnenue ciy4aitHOTO 1 bu6mmoreka [IOK
DKCIIEPUMEHTA B BUJE JIepEBA https://m.eds00.ru/863f3che
31 IIpencrasienue ciry4aifHOro 1 bubnnoreka [JOK
DKCIIEPUMEHTA B BUJIE JIepEBA https://m.eds00.ru/863f3f20
IT 600 .
2 | Damopeme ot : Busorea 10K
pe 8 : https://m.eds00.ru/863f4128
OrnucarenpHas CTaTUCTUKA
bu6mmoreka [IOK
33 [ostoperue, obobmerme. Ipagpor 1 https://m.eds00.ru/863f4312
KonTponbhas pabota mo remam
34 "Cnyuaiiabie coObITHsI. BEeposSTHOCTS. 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
New/m  Tewma ypoka Bcero Kontpoabueie  Ipaxtiieckue il;;‘?eﬂl/lﬂ gggjagz?;feﬂbﬂme
padoThI padoTshI pecype
1 [IpencraBnenue 1aHHBIX 1 Brbmzorexa LIOK
https://m.eds00.ru/863f47ea
2 OnucarenbHas CTaTUCTHUKA 1 bubmorexa HOK
https://m.eds00.ru/863f47ea
3 Orneparuy HaJ COOBITUAMU 1
4 HezaBucuMocTs coObITHI 1
5 Komb6unaropHoe npaBuio 1 bubnuotexa [JOK
YMHOKEHHUS https://m.eds00.ru/863f4e16
6 [TepectanoBku. dakTopuar. 1 bubnuotexa [JOK
CoueTaHus U YUCIIO COUYETaHUN https://m.edso00.ru/863f4e16
bubnnoreka [JOK
! Tpeyrombaui [ackass 1 https://m.edsogru/863f5014
[IpakTuueckas pabora
8 "BeruncieHne BEpOSITHOCTEN € 1 1 bubnuoreka [IOK
MCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GyHKLIUH 3JIeKTPOHHBIX Ta0muI"
I'eomeTprueckast BEpOATHOCTb.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubnnoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA, https://m.eds00.ru/863f5884
U3 IYTU OKPY>KHOCTH
I'eomerprueckas BEpOSITHOCTb.
10 CryqaifHbIN BBIOOP TOYKH U3 1 bubnmoreka [JOK
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5a50
U3 YT OKPYKHOCTH
11 ['eomeTpryeckast BEpOSATHOCTbD. 1 bubnuorexa [IOK

Crnyvaiinblii BEIOOp TOUKH U3

https://m.edsoo.ru/863f5bfe



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPYXHOCTH

I'eomeTpryeckas BEpOSATHOCTD.
Crny4aiinelii BIOOp TOUKH U3

bu6mmoreka [IOK

12 (bUTryphI Ha TNTIOCKOCTH, U3 OTPE3Ka, https://m.edso00.ru/863f5e10
U3 JIyTU OKPY>KHOCTHU
HcneiTanue. Ycenex u Heyiaua.
13 Cepust HCTIBITAHUN JI0 TIEPBOTO BH6J_IHOTeKa HOK
https://m.eds00.ru/863f6162
ycnexa
HcneiTanue. Ycnex u Heygaya. 56 OK
14 Cepus ucnbITaHUN 10 TIEPBOTO " J,IHOTeKa 1
https://m.eds00.ru/863f6356
ycnexa
HcneiTanue. Ycnex u Heygaya.
15 Cepus ucnibITaHUN 10 TIEPBOTO
ycnexa
Hcnbitanus bepnyinu. Eu6 OK
16 BeposiTHOCTH COOBITHIA B CEpUH nosmoTeKa 1
- https://m.eds00.ru/863f64d2
ucneiTanuilt bepuymnnu
Hcnbrranus beprymnn.
17 BepositHocTH COOBITHH B cepuun BH6J_IHOTeKa 0K
9 https://m.eds00.ru/863f6680
ucneiTanuil bepuymnnu
18 [TpakTuyeckas pabdora "VcnbiTanus bubnnoreka [JOK
beprymm" https://m.edso0.ru/863f67de
19 CrnyJaifHas BeTMYMHA U bubnmoreka [JOK
pacrpeeeHue BEPOSITHOCTEN https://m.edso00.ru/863f6b44
20 Marematuueckoe oXuaaHue u bubmuoreka [JOK
JIACTIEPCUS CITYYAHON BETUMYUHBI https://m.edso00.ru/863f6da6
[IpumMepsl MaTemMaTHUECKOTO
21 OKHJIaHHS KaK TEOPETHIECKOTO Egggﬁ%f;%gg}é% 6186
CpEIHEro 3HAUYECHUS BETUYUHEI — )
22 [TonsiTre 0 3aKOHE OOJIBIITUX YUCETT bubmorexa LIOK

https://m.edsoo.ru/863f72c4



https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4

23 H3mepeHue BepoATHOCTEN € bubnuoreka [IOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeneHue 3aKkoHa OOJBIIUX bubnmoreka [JOK
qucen https://m.edso0.ru/863f7116
o5 O06o01eHne, cucTeMaTru3aIus bubmuorexa [JOK
3HaHui. [IpencraBienre TaHHBIX https://m.edsoo.ru/863f783c
26 O00011eH1Ee, CUCTEMATH3ALUS
sHanuii. OnucareabHas CTaTUCTHKA
O0001enne, cucTeMaTA3aLUsA
27 3HaHHI; [IpencraBnenue ,Z[%IB.IHHBIX bubumorexa [IOK
) ) https://m.edsoo0.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0o001IeHNEe, CHCTEMATH3aIIH
28 3HaHé; BepOﬂTHOCTLCHyigﬁHOFO bubmmorexa LOK
’ https://m.edsoo.ru/863f7a4e
CcOOBITUS
O00011eHNEe, CHCTEMAaTA3 AL
29 3HaHUHN. BeposITHOCTH ciiydyaifHOTO bubnmnoreka [JOK
COOBITHS. DIIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOMHAaTOPUKHU
) https://m.edsoo0.ru/863f7e54
KOMOMHAaTOPUKHU
O06006111EH1E, CHCTEMATU3ALIUSA
31 3HAHUN. DJIEMEHTHI bubnnoreka [HJOK
KoMOuHaTopuku. CirydyaiiHble https://m.eds00.ru/863f8408
BEJIMUMHBI U pacrpeaeeHus
32| oo Gyt s BuGmiorexa LOK
-y https://m.edsoo.ru/863f861a
pacmpeaeneHus
bu6mmoreka [IOK
33 Hrorosas KoHTpobHas paboTa https://m.edso0.ru/863f8b56
34 O06006111EH1E, CUCTEMATU3ALIUS

3HAHUH
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HosicHuTebHASA 3aNMCKA

PabGouass mporpamma mo anrebpe nans 9 Kiacca  COCTaBlI€Ha B COOTBETCTBUU C
TpeboBaHusiMu DefepanbHOrO TOCYAapCTBEHHOTO0 00Pa30BAaTEIBLHOTO CTaHIApTa OCHOBHOIO
obmero obpazoBanus (PI'OC OOO); TpeOoBaHMSAMHU K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOIl TporpaMMbl (JMYHOCTHBIM, METANpPEIMETHBIM, MPEIMETHBIM); OCHOBHBIMU
NOJIX0/AaMHU K Pa3BUTHIO U (DOPMUPOBAHHIO YHUBEpCAIbHBIX yueOHbIX neiictBuid (YY) mns
OCHOBHOTO o00miero o0pa3oBaHHMs Ha OCHOBE Ha OCHOBE AaBTOPCKUX MPOrpamMM JIMHUU
N.N.3ybaperoii, A.I'. Mopakosuua Matematuka 5-11 k1. - M.: Ipoda, 2010 B cooTBeTCTBHHE C
IIPABOBBIMU M HOPMATHUBHBIMU JJOKYMEHTaMU:

o Oenepanpubiil 3akoH «O0 obpazoBannn B Poccutickoit @emeparum» oT 29.12. 2012 1. Ne 273-03

o [Ipuka3 MunncrepcTBa oOpasoBanus u Haykn Poccmiickoit @enepanuu ot 31 gexadps 2015 r. Ne
1577 «O BHeceHnn u3MeHEHUWH B (elepanbHBI TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTaHIAPT
OCHOBHOTO O0ILEro 00pa30oBaHHUs, YTBEPKACHHBIA NpUKa3oM MMHHUCTEpPCTBA OOpa3oBaHMS M HAYKH
Poccuiickoit @eaepanmu ot 17 mekadbpst 2010 r. No 1897»;

o [Ipumepnas OOII ocuHoBHOro obmiero obOpasoBanms, ot 08.04.2015 roma, mportokon Nel/15(

YTBEpXI€HA YIeOHO - MEeTOANYECKUM (hefiepanbHbIM 1eHTpoM) ¢ ya€étom OOIl MOY COIIl Ne 46 c.
Ypynsra.
C y4eToM BO3paCTHBIX OCOOCHHOCTEH Ka)JI0ro Kjacca BBICTPOEHA CHCTeMa Y4eOHBIX 3aHATHUH,
CIIPOCKTUPOBAHBI 1IETH, 3a7aud, MPOJyMaHbl BO3MOXXHBbIE (OPMBI KOHTPOJIS (KOHTPOJIbHBIC
paboThl, 3a4ETHI, CAMOCTOSITENIbHBIE PAOOTHI, TECTHI), CHOPMYITHPOBAHBI OKUTAEMbIE PE3YIbTATHI
o0ydenusi. Ilporpamma MOXKeT TOJABEpPraThCsi KOPPEKTUPOBKE, B CBS3M C BO3MOXKHBIM
u3MeHeHueM rpaduka paboTsl U3-3a MPa3aHUYHBIX JHEU U KapaHTHHA.

YMK:

e I.MN.3ybapesa, A.I'. MopakoBua Matemaruka. Ilporpamma mist ocHOBHO# mikombl: 5-11 k. -
M.: [poda, 2010

e Anrebpa. 9xi1.: B nByx wactax. U.1: YueOuuk ansi  obuieoOpa3oBaTenbHBIX yUpexkaeHuid. A. I
Mopakosud - 12-e u3n. nopadborannoe —M.: MaemosnHa, 2017.

e Anrebpa. 9xi.: B aByx wactsx. U.2: 3amaunuk ams o0meo0pa3oBaTeNbHBIX YUPESKIACHUT/ A.
I'. Mopakosny, JI. O. lennmesa, T. A. Kopemkosa, T. H. Mumyctuna, E.E. TynpunHckasd. —
M.: Muemo3una, 2017.

OcobGenHocTH Kypca:

Anrebpa HaleneHa Ha GOPMHPOBAHNE MAaTEMAaTHUECKOTO arnmnapara JJs pelieHns 3a/1ad U3
MaTeMaTUKH, CMEXHBIX MPEJIMETOB, OKPYXKAIOLIEH peanbHOCTH. SI3bIK anreOpbl MOg4YepKUBAET
3HAYCHUE MATEMAaTUKHU KakK s3bIKa I IOCTPOCHUS MATEeMATHYECKUX MOJEIEH, IPOLECCOB U
SBJICHUN peasibHOro Mupa. OIHOM M3 OCHOBHBIX 3a/1ad U3YyUCHUs alnreOphl sIBISETCS pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
MH(OPMATUKM; OBJAJCHUE HaBBIKAMU JIEAYKTHBHBIX paccyxiaeHuil. IlpeoOpazoBanue
CHUMBOJMYECKMX (OPM BHOCUT CBOM crneunpuyeckuid BKJIaJ B pa3BUTHE BOOOPaXKEHHUS,
CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOpYECTBY. Jpyroil BaxHOW 3afauedl M3ydeHHUs aiareOpbl
SBIISICTCA TOJyYeHHE UIKOJbHUKAMHM KOHKPETHBIX 3HAHMM O (YHKUMAX Kak BakKHEHIen
MaTeMaTHYeCKOM MOJENW I ONMCAaHUS U HCCIEN0BaHMs Pa3HOOOPA3HBIX IPOLECCOB, AN
(GopMHpOBaHHUS y YUALTUXCS MPEACTABICHUNA O POJIM MaTeMaTHKU B Pa3BUTHU LIMBWIM3ALMU U
KYJIBbTYPBI.

B XO0J€ OCBOCHHA COACPIKAHUA KypcCa yUalllUCCs MOJIYy4aroT BO3SMOXHOCTD!:
C(l)OpMHpOBaTI) MPAKTUYCCKUC HABBIKW BBIIIOJIHCHHSA YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX
BLI‘{I/ICJ'ICHI/II\/'I, PAa3BUTDh BBIYUCIIMTCIBHYIO KYJIBTYPY,

OBJIaACTb CUMBOJIMYCCKUM SA3BIKOM aﬂrerLI, BLIpa6OTaTB (pOpMaHLHO-OHepaTI/IBHLIC
anre6pa1/1qec1<1/1e YMCHHA W HAYYUTBCI TPHUMCHATH HX K PCIICHHIO MAaTEMaTH4YCCKUX U
HEMATCMATHYCCKHX 3a1a4,



W3Y4YUTh CBOHCTBA © TrpaduKu dIEeMEHTApHBIX (YHKIUH, HAY4YUTHCA HCIOJIb30BaTh
GyHKIIMOHATBHO-TpaUUECKUe TPEACTABICHUS Uil ONUCAaHWS W aHallu3a peallbHBIX
3aBUCHUMOCTEH;

Pa3BUTh JIOTHYECKOE MBIIUICHHE W peYb — YMEHHs JIOTUYECKH OOOCHOBBIBATH CYIXKIICHHS,
MPOBOJIUTh  HECIOXKHBIE CHUCTEMAaTW3allud, MPUBOAUTH MPUMEPbl W  KOHTPIPUMEPHI,
HCITOJIH30BaTh PA3JIMYHBIC S3BIKM MATEMATHKH (CIIOBECHBIN, CHMBOJIUYCCKUN, rpadUUECKUA ) IS
WJUTIOCTPAIIMK, UHTEPIIPETAlli, apTyMEHTAIUU U I0Ka3aTeIbCTBA;

chOopMHUPOBATH MIPEIICTABICHHS 00 U3yJaeMbIX MOHSATUSX U METOJIaX KaK BAKHEHUIITUX CPEICTBAX
MaTEeMaTHYECKOT0 MOJICITUPOBAHMS PEATbHBIX IMPOIIECCOB M SIBJICHHUH.

B xone npenogaBanus anredpsl B 9 kitaccax, paboTsl Haa (GOPMUPOBAHUEM Y yUAITUXCS
MIEPEYUCIICHHBIX B TIPOTpaMMe 3HAaHUW U YMEHHH, clieayeT oOpaiiaTth BHUIMAHHE HA TO, YTOOBI
OHM OBJIQJICBAIM YMEHHUSIMH OOIIEYy4eOHOro XapakTepa, pa3HOOOpa3HBIMU CIOCOOaMHU
JESTEIIbHOCTH, IPHOOPETAIH OTIBIT:

TJIAHUPOBAHUS M OCYILECTBIICHUS aJTOPUTMUYECKON IESTEIIbHOCTH, BBIMOJHEHUS 33JlaHHBIX U
KOHCTPYHPOBAHUS HOBBIX aJITOPUTMOB;

pelieHus: pasHoOoOpa3HbIX KJIACCOB 3a/lady M3 Pa3IMYHBIX pa3fesioB Kypca, B TOM YHUCIE 3ajad,
TPeOYIOMIMX MOUCKA ITYTH B CITOCOOOB PEIICHHUS;

MCCJIEI0OBATENIbCKOM ACSITEIbHOCTH, Pa3BUTUS UACH, IPOBEICHUS YKCIIEPUMEHTOB, 0000IIeHNUS,
MOCTaHOBKU U ()OPMYITUPOBAHUS HOBBIX 3a7a4;

SCHOTO, TOYHOTO, TPAMOTHOTO H3JIO)KEHHS CBOMX MBICIIEH B YCTHOW M THCHbMEHHOW peyH,
WCIIOJIb30BAHUS  PA3JIMYHBIX  S3BIKOB ~ MAaTEMaTUKH  (CIIOBECHOTO,  CHMBOJIMYECKOTO,
rpaduyeckoro), CBOOOJHOTO TEpexoja C OJHOTO s3bIKa HA JPYrod JUIsl WLTIOCTPAIHH,
MHTEPIIPETAINU, APTYMEHTAIIUU U JI0KA3aTeIbCTBA;

MPOBEJCHUS JI0KA3aTeIbHBIX PACCYKIACHHUM, apryMEeHTallud, BBIIBIKEHHUS THUIIOTE3 M HUX
00OCHOBAHHS;

MOWCKa, CHCTEMaTH3alluy, aHainu3a u kiaccudukanuu wHGOpMAMKU, WCIOIB30BaHUS
pa3HoOOpa3HBIX WHGOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas Y4eOHYI0 U  CIPaBOYHYIO
JTUTEPATYPY, COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

Menn:

pa3BUTHE BBIUMCIUTENBHBIX M (POPMAIBHO-OIIEPATUBHBIX ajreOpanyeckux YMEHHH 10 YpOBHS,
IIO3BOJISIFOILETO YBEPEHHO HCIIONB30BaTh UX IPH PELICHUU 337a4 MAaTEMAaTUKH U CMEKHBIX IIPEIMETOB
(dbuzuka, xumust, nHQOPMATHKA U T.11.),

YCBOGHHE amnmapaTa YpaBHEHMH W HEPABEHCTB KaK OCHOBHOIO CpEACTBA MaTEeMaTHYECKOTO
MOJIIMPOBAHMUS IPUKIIAIHBIX 32144, OCYIIeCTBIeHUE ()yHKIIMOHAIBHOW MOJrOTOBKH IIKOJILHUKOB;
pa3BuTHE peOCHKA KaK KOMIIETEHTHOW JIMYHOCTH IIyTeM BKIIIOUEHHS €T0 B PAa3JIMUHbIE BHIbI IEHHOCTHOM
YeNoBEYECKOH JIesTeIbHOCTH: yueba, MO3HaHUs, KOMMYHHKAIHUS, MPOGECCHOHANBHO-TPYIOBOM BBIOOD,
JMYHOCTHOE CaMOPa3BUTHE, IEHHOCTHBIE OPUEHTALIMH, TIOUCK CMBICJIOB )KU3HEIEATEIBHOCTH;

OBJIAJICHHE HE TOJBKO OIPEACIEHHOM CYMMOH 3HaHUH M CHCTEMON COOTBETCTBYIOLIMX YMEHHHU H
HaBBIKOB, HO ¥ KOMIIETEHIIUSIMH.

3apaun:

CucrematuszupoBatb U 00OOUIUTH (PYHKIMOHAIbHO-TpadUUYeCKUEe JIMHUM MaTeMaTUKu U
anredpanvecKkoro arrnapara.

HayuuTh sicHO, TOYHO, TpPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M TNHCBMEHHOW peuH,
WCIIONIb30BaTh PA3NIUYHbIC SI3BIKM MAaTeMAaTUKH (CIIOBECHBIC, CHMBOJHYECKHUE, TpaduuecKue),
CBOOOJIHO TEPEXOIUTh C OJHOTO s3bIKa HAa JPYroil g WUIIOCTpPAIllud, HHTEPIpPETallnu,
apryMEeHTalllU U JJOKa3aTeIbCTBA.

Hayunth 1uraHMpoBaTh M OCYIIECTBIISITH QITOPUTMHYECKYIO JESTEIHHOCTH IS BBIOTHEHUS
3aJIaHus.

Hayunth mIKOJBHUKOB pelIaTh palliOHATbHBIE HEPABEHCTBA U UX CUCTEMBI.

BripaboTath yMeHUsl pemiaTh HECIOKHBIE CUCTEMBI JBYX PAllMOHAIBHBIX YPaBHEHHH HE BBIIIE
BTOPOM CTETICHH C JBYMS TIEPEMEHHBIMHU U COOTBETCTBYIOIINE TEKCTOBBIC 3a/1aUH.



* JI03HaKOMHTH ydaluxcsi C HOHATHUEM YMCIOBOM MOCIEA0BATENBHOCTH U C MPOIPECCUIIMH, KaK C
YaCTHBIMU CITy4assMH YHUCIIOBBIX MOCJIEI0BATEILHOCTEH.

* JI03HAKOMHUTH yYAIIUXCS C dJIEMEHTAMU KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEH

* HayunTh TOWCKY, CHUCTEMATH3allu¥, aHAIM3Y H KiIacCHPUKAUU WHOOPMAILIUU, HCIOJIB3Ys
pa3HooOpa3Hble MH(GOPMALMOHHBIE UCTOYHUKH, BKIIOYas y4eOHYIO CIPAaBOYHYIO JUTEpPaTypy,
COBpEeMEHHBIC NH()OPMAIIMOHHBIC TEXHOJIOTUH.

MecTo npeaMera B 6a3UCHOM y4eOHOM IJIaHe

B cootBercTBUM ¢ y4eOHBIM IaHOM IIKOJbI HAa 2018 - 2019 y4eOHBIA TOH A1 WU3YYCHUS
anreOpsl B 9 Ki1acce BbIACTCHO 3 4/He., uTo coctaisieT 102 yueOHbIX daca B roJI.

[IporpaMMa MOXXET MOABEPraTbCsi KOPPEKTUPOBKE B CBSI3M BO3MOXHBIM ~ H3MEHEHUEM
rpaduka paboThl M3-3a CYOBEKTUBHBIX H OOBEKTHBHBIX IPUYHH.

TpeboBaHNs K TNYHOCTHBIM, METANIPEAMETHBIM U NPEAMETHBIM pe3yJbTaTaM
ocBoeHus yueOHoro npeamera « Undopmarukar»

B cootBerctBun ¢ ®I'OC OO0 u OOIT OOO mikonsl paboyast mporpamMma HampaBlieHa Ha
JTOCTH>KEHHE CHCTEMBI TUIaHUpyeMbIX pe3ynbTaToB ocBoeHus OOITI OO0, Bxitouaromeil B cedst
JUYHOCTHBIE, METalpeiMeTHbIe, MPEeIMETHbIE pe3yibTaTel. B ToM uucie Ha (opmupoBaHue
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS MEXKIUCHUIUIMHAPHBIX mporpamMMm «DopMupoBaHue
YHUBEpCAJIbHBIX Yy4eOHBIX neiicTBuit», «®opmupoBanue HWKT-komnereHTHOCTHY», «OCHOBBI
IPOEKTHO-MCCIIEIOBATEIBCKON EesITeTbHOCTH», «CTpaTeruy CMBICIIOBOTO YTEHHS M padoTa ¢
TEKCTOM.

JInuHOCTHBIE pe3yJIbTaThI:

% ®dopmupoBaHHE OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO, TOTOBHOCTH K CaMOpa3BUTHIO U
caMo00pa30BaHMIO HA OCHOBE MOTHBAallMM K OOYYEHHIO, OCO3HAHHOMY IIOCTPOCHHUIO
UH/IMBUYaJIbHOM 00pa30BaTeNbHOM TPAEKTOPUU C YYETOM YCTOMUYMBBIX IMO3HABaTENIbHBIX
MHTEPECOB, BHIOOPY MPO(PUIBHOT0 MAaTEMaTUYECKOTO 00pa30BaHusl.

%  ®dopmupoBaHHE IETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH.

% ®dopmupoBaHHE KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIbCKOM,
TBOPYECKOH M JPYTrUX BUAAX JCATEIHHOCTH.

% VYMeHue 5ICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOH M TMHCBMEHHOW pEYH,

MOHUMATh CMBICJ TIOCTaBJIEHHOW 3a/a4d, BBICTPAaWBaTh apPryMEHTAIHIO, TPUBOIUTH

OPUMEPBI U KOHTPIIPUMEPBHI.

KpUTHYHOCTH MBINUIEHUS, YMEHHE PACTIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA3bIBAHMUS,

OTJIMYaTh TUIOTE3Y OT (aKTa.

¢ KpeaTuBHOCTH MBIIICHNS, HHUIIUATHBY, HAXOYUBOCTh, aKTUBHOCTD NIPY PEIICHUH 3a/1a4.

¢ YMeHue KOHTPOJIMPOBATh MPOLIECC U pe3yNIbTaT MaTeMaTHIeCKON IS TeTbHOCTH.

MertanpeameTHble pe3yJbTaThl:

%  ®dopMmupoBaHHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUI (TI03HABATENBHBIX, PETYIATHUBHBIX,
KOMMYHHKATHBHBIX), OOECHEUMBAIOMINX  OBJAJCHHE KIIOUEBHIMA  KOMIICTCHIIUSMH,
COCTaBJISIFOLIUMH OCHOBY YMEHUS YUUTHCS.

¢ VYMeHHEe CaMOCTOSTENIFHO IUIAHUPOBATh AallbTEpPHATHBHBIC TYTH JOCTIDKEHUS IIEIeH,
OCO3HAaHHO BBIOMpaTh Haumbosaee dPGEKTUBHBIE CIOCOOBI pEIIeHHs Y4eOHBIX U
MO3HABATENIbHBIX 33]1a4.

¢ YMeHHE OCYLIECTBIATh KOHTPOJb IO pe3yiabTaTy M MO CHocoOy AEHCTBUS Ha YpPOBHE
IPOM3BOJILHOTO BHUMAHHUS M BHOCHTH HEOOXOIMMBIE KOPPEKTHBEI.

¢ VYMeHHE aJeKBaTHO OLIEHWBATh MPABUIBHOCTh WJIM OMIMOOYHOCTH BBINOJHEHHS y4eOHOU
3aJaui, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PEIICHHUS.

¢ Oco3HaHHOE BIJICHUE JIOIMYECKUMM JACUCTBUSMM OIpEesIeHUs] MOHATUH, 0000IIeHus,
YCTAaHOBJICHHS] AaHAJOTUH, KiIaccu(UKalMd Ha OCHOBE CAaMOCTOATEIBLHOIO BBIOOpA,
OCHOBAaHUU U KPUTEPUEB, YCTAHOBIICHHS POJJOBUIOBBIX CBSI3EH.
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YMeHne  ycraHaBIMBaTh  IPUYMHHO-CICACTBEHHBIE  CBSI3U, CTPOUTH  JIOTHYECKOE
paccyXJIeHHue, yMO3aKJItIoueHUe (MHAYKTUBHOE, 1€IyKTUBHOE U 110 aHAJIOTMH) U BBIBOJBI
VYMeHne OpHEeHTHpOBaThCs B YdeOHHMKE (Ha pa3BOpOTE, B OIVIABJICHUM, B YCIOBHBIX
0003HaYEHUSIX).

VYMeHue onpenensats 1 GopMupoBaTh LEeNb AESITEIbHOCTH Ha YPOKE C TOMOIIBIO YUUTEIs.
YMeHHe NpOroBapuBaTth MOCIEAOBATEIBHOCTD JEHCTBUNA HA YPOKE.

VYMeHue yuuTbest paboTaTh 110 MPEUI0KEHHOMY YUUTEIIEM IIJIaHy.

YMeHue nenatb BbIBOBI B pe3yJIbTaTe COBMECTHON PabOTHI Kiacca U yUUTES.

VYMeHune npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHOIN (GOPMBI B IPYTyIO.

YMeHnue nopoOHO epecKka3biBaTh HEOOIBIINE TEKCTHI.

VYMeHue co3jaBaTh, NPUMEHSTh U NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA,
MOJIENI ¥ CXEMBI JUIS PelIeHHUs yU4eOHBIX U MO3HABATEIbHBIX 3a7a4.

VYMeHue OpraHu3oBbIBaTh y4yeOHOE COTPYJHMYECTBO M COBMECTHYIO [JESTEIBHOCTh C
YUUTENEM U CBEPCTHUKAMH: ONPEICIATh LETH, PACHpeaeNsiTh QYHKIIUN U POJIH YYACTHUKOB,
obmre crocoObl paboTHI;

YMmenue paboraTh B IpyMIe: HaXOAWUTh oOlIee pelleHHWe U pa3peniarb KOH(IUKTBI Ha
OCHOBE COIJIaCOBaHMs MO3MLUH U ydeTa MHTEPECOB; CIyLIaTh MapTHEPa; pOpMYIHpPOBATH,
apryMEHTHPOBAaTh M OTCTaWBaTh CBOE€ MHEHHE.0(QOPMIIATH CBOM MBICIH B YCTHOW W
NUCbMEHHOMN (hopMe, CIIyIlIaTh U IOHUMATh Peub JAPYIUX;

dopmMupoBaHWE W pa3BUTHE Y4EOHOH M OOIICTIOIB30BATEIBLCKOH KOMIIETCHTHOCTH B
00J1acTH MCIMOJIb30BaHUs. HMH()OPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHosnoruit (MKT -
KOMIIETEHTHOCTH).

[lepBoHauanpHble MpeACTaBICHUs 00 HAEAX M O MeToJaX MaTeMaTHKU Kak o0
YHHUBEPCAJIbHOM SI3bIKE HAyKH W TEXHUKH, O CPEJCTBE MOJEIMPOBAHUS SBJICHUN U
IIPOLIECCOB.

YMeHue BUAETh MaTEMaTHYECKYIO 33Jauy B KOHTEKCTE MPOOJIEMHON CUTyallUd B APYTUX
JUCLUILINHAX, B OKPYXKAIOLIEH KU3HU.

YMeHue HaxoquTh B Pa3IMYHbIX MCTOYHHMKAX MH(OpMalNio, HEOOXOAUMYIO JUIsl pelIeHUs
MaTeMaTHYeCKuX MpoOieM, U MPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PELIeHHE B
YCIIOBUSIX HEMOJIHOM U N30bITOYHON, TOYHON U BEPOSITHOCTHOM HH(OpMALIHH.

YMeHue NMOHUMaTh M MCIOJb30BaTh MaTeMaTHUECKUE CPEJICTBA HAIMSAHOCTH (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) JUIS WIUTIOCTPALIUH, UHTEPIpETaIlH, apTyMEHTAlINH.

YMeHue BBIJIBUTATh TUIIOTE3bI NMPU PEIIEHUHN YU4EeOHBIX 33a]a4 U MOHUMAaTh HEOOXOIUMOCTh
UX MIPOBEPKH.

YMeHue TNpUMEHATh WHIYKTUBHBIE U JIEAYKTHUBHBIE CHOCOOBI pacCyAE€HUH, BUAETh
pa3JINYHBIE CTPATErUU PEIICHUS 3a1a4.

[TonnMaHue CYIIHOCTH aNTOPUTMHUYECKUX MPENNUCAaHUN W YMEHHE JEHCTBOBATH B
COOTBETCTBHUU C MPEJIOKEHHBIM aITOPUTMOM.

YMeHHe caMOCTOSATENIbHO CTaBUTh LIEIH, BEIOMPATh M CO3/1aBaTh aJTOPUTMBI ISl pPEIICHUsS
y4eOHBIX MaTeMaTUYECKUX MTPOOIIEM.

YMeHue niaaHupoBaTh U OCYLIECTBIIATH AEATEIbHOCTh, HAIIPABICHHYIO Ha pELICHHUE 3ahad
HCCJIEI0BATENBCKOrO XapaKTepa.

IIpenmeTHble pe3yJbTaThI:
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YMenue paboTaTth C€ MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpHUpOBaHUE, W3BJIEUEHUE
HeoOXxouMol MH(pOpMAIMK), TOYHO W TI'PaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM H
MUCHbMEHHOW peud, MPUMEHSS MaTEMaTHUECKYI0 TEXHOJIOTHI0 M CUMBOJIMKY, UCIIOJIb30BATh
pasiu4Hble  SA3BIKM ~ MaTeMaTUKU  (CIOBECHBIHM, CHUMBOJHMYECKHH, Tpaduueckuii),
00OCHOBBIBaTh CYKIEHUS, MPOBOJAUTH KIAaCCHU(PHUKAIUIO, TOKa3blBaTh MaTeMaTU4YeCKUe
YTBEPKACHMUS;

Bnagenue 6a30BbIM NOHATUHMHBIM allapaToM: UMETh MPEJCTaBICHUE O YHCIE, BIIAJCHHE
CHUMBOJIBHBIM $I3BIKOM areOphl, 3HAHHWE 3JEMEHTapHBIX (PYHKIIMOHAIBHBIX 3aBHCHMOCTEH,
dbopMupOBaHUE MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O



Pa3IMYHBIX CMOCO0aX WX M3Y4YEeHHS, 00 OCOOCHHOCTSX BBIBOJOB W IPOTHO30B, HOCSIIIHX
BEPOSITHBIN Xapakrep;

¢  VYMeHHEe TONB30BAThCS MaTeMaTHUECKUMH (OpMylaMH TpPH HW3YYEHUH YHCIOBBIX
MOCJIEIOBATEIbHOCTEH, CaMOCTOATENBHO COCTABIATH (POPMYINIBI 3aBHCHMOCTEH MEXIy
BEJIMYMHAMU Ha OCHOBE 0000IIEHNS YAaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

¢ pemath TEKCTOBBIE 3aJaud apu(METHUECKHUM CIIOCOOOM, C IOMOIIBIO COCTABICHHUS U
pELIeHUs] YPaBHEHH, CUCTEM YPaBHEHUI U HEPABEHCTB;

¢  VYMeHue pewaTh JIMHEMHbIE W KBAJpaTHbIE YpPaBHEHUS M HEPABEHCTBA, a TaKXKe
NPUBOJMMBIE K HUM YypaBHEHHUs, HEPAaBEHCTBA, CHUCTEMBbI, MPUMEHATh Trpaduueckue
IPEJICTaBICHUsT JJIs pEIIEHHWs M UCCIEIOBAHMSI ypaBHEHHWI, HEPaBEHCTB, CUCTEM;
NPUMEHATh IOJIYYEHHBbIE YMEHUS i1 pEIICHHs 3a4a4 W3 MaTeMAaTUKH, CMEXHbBIX
IIPEIMETOB, IPAKTUKH;

s OspnaseHue cUCTEMOH (YHKIMOHATBHBIX MMOHATUH, (QYHKIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHE CTPOUTH rpaduku (yHKIUI, ONMUCHIBATH UX CBOMCTBA, MCIIOIB30BATh
byHKIIMOHAIBHO-TpaUueCcKue MpeICTaBICHHs Ui ONMUCAHUS W aHajdn3a MaTeMaTHYeCKHUX
3a7a4 ¥ peAIbHBIX 3aBUCUMOCTEN;

% OsnajsieHUe OCHOBHBIMH CIIOCOOAMM TIPEACTABJICHUS M aHAJIM3a CTATUCTHYECKUX JIaHHBIX;
YMEHUE peliaTh 3314 Ha HaX0XK/ICHUE YaCTOTHI U BEPOSITHOCTH CITy9aifHBIX COOBITHH;

¢ YMeHHe NPUMEHITh U3yYCHHBIC TOHATHS, PE3yJIbTAaThl U METOJBI NIPU PEIICHUH 3a1ad U3
Pa3IUYHBIX pa3esioB Kypca, B TOM YHCJE 3a/ay, HE CBOJALIMXCS K HEMOCPEACTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

HUcnoab30BaTh npuoOOpeTeHHbIE 3HAHUSL M YMEHHUSI B NPAKTHYECKOH [esiTeJIbHOCTH W
MOBCEeIHEBHOM KU3HU JJIfA:
*  BBIIOJHEHHUsS pacdyeroB HO (GopmMyiaM, cocTaBieHUsI (HOpMyJ, BBIPAKAIOIIUX 3aBUCHMOCTH MEXIY
peaIbHBIMU BEJIMUMHAMM, HAXO0XKICHHUS HYKHOH (YOpMYyIbl B CIPaBOYHBIX MaTepHaiax;
% MOJCNMpPOBAHUsS TPAKTUYCCKMX CHUTyallMidi M  HCCIENOBaHHS IOCTPOCHHBIX MOJENe ¢
HCIIOJIb30BaHUEM ammapaTa ajareopsl;
¢ OmMCcaHMs 3aBUCHUMOCTEH MEXIy (PU3NYECKUMH BEJIMYMHAMH COOTBETCTBYIOLIMMHU (OpPMYyJIaMH IIPH
MCCIICIOBAHUH HECJIOKHBIX MPAKTUUYECKUX CUTYaLHil.

L)

Coaepixanue npeamera

CTpykTypa coJepKaHUs Kypca anreOpbl Juisi 9 Kiacca ompejelieHa CISAYIONMME
TEMaTHYEeCKUMH OJIOKaMH (pa3ienamiu):
IHoBTOpenue (3u)
PanmoHaJbHbIC HEPABEHCTBA M UX cHCTeMBI. (164.)
JluHeiHOEe W KBaJ[paTHOE HEPABEHCTBO C OJIHOM TEPEMEHHOW, YacTHOE W OOIee pelieHHe,
PaBHOCUIIBHOCTb, PaBHOCHIIbHBIE MpeoOpa3oBaHus. PaluoHanbHBIE HEpaBEeHCTBA C OIHOMU
MIEPEeMEHHOM, METOJT HHTEPBAJIOB, KPHBas 3HAKOB, HECTPOTHE U CTPOTHE HEPABEHCTBA. DIIEMEHT
MHO’KECTBA, MOJMHOXECTBO JIaHHOTO MHOXKECTBa, IIyCTO€ MHOXecTBO. Ilepeceuenue wu
obbenuHeHne MHOkecTB. CHCTEMBl JWHEHWHBIX HEPAaBEHCTB, YacTHOE M 00IIee pelieHue
CUCTEMBI HEPaBEHCTB.
OcHoBHAas 1EJb:
- (opMmupoBaHUE MPECTABICHU O YACTHOM U OOIIEM pPEIICHUH PAIlMOHATBHBIX HEPABEHCTB U
UX CHCTEM, O HEPABEHCTBAX C MOIYJISIMHU, O PAaBHOCHUIILHOCTH HEPABCHCTB;




- OBJIAJICHUE YMEHHEM COBEpIIaTh PaBHOCHIIbHBIE MpPeOOpa3OBaHUs, pellaTb HEPaBEHCTBA
METO/IOM MHTEPBAJIOB;

- pacupeHue U 0000IIeHHE CBEJCHHIl O palMOHAIBHBIX HEPaBEHCTBaX M crmocobax ux
pELICHUS: METO/I MHTEPBAJIOB, METO/1 3aMEHbI IEPEMEHHOM.

CucreMbl ypaBHeHHH. (154.)

PannonanesHOE ypaBHEHHME C JBYMS TIEPEMEHHBIMH, pEIICHHUE YpaBHEHUS C JBYMS
MEPEMEHHBIMY, PAaBHOCHWIBHBIC YpPaBHEHHsS, paBHOCHIbHBIC mpeoOpa3oBaHus. [ 'padux
YpaBHEHUs, CHCTEMa ypPaBHCHUH C JBYMs IEPEMEHHBIMHU, PEIICHHE CHUCTEMbl YpaBHEHHUH C
JIBYMsI TIEPEMEHHBIMU. METOJl TOJCTAaHOBKH, METOJ alreOpandeckoro CIOXKEHHUS, METO
BBEJICHHS HOBBIX NIEPEMEHHBIX, TpaUUeCcKuii METOI, PABHOCHIIBHBIC CHCTEMbI YPAaBHCHHA.
OcHoBHAaf 1eJb:

- (GOpMHpPOBAHHE NPEICTABICHUM O CHCTEME JBYX pAIMOHAIBHBIX YPAaBHCHHH C JBYMS
MEPEMEHHBIMH, O PAIlMOHAILBHOM YPaBHEHUU C JIBYMsI IEPEMEHHBIMU;

- OBJIaJICHHE YMEHHEM COBepIIaTh PaBHOCWIIBHBIC MPeOOpa3oBaHUs, pEIIaTh YpaBHCHHS U
CHUCTEMBI YPAaBHEHHH C IByMs II€PEMEHHBIMU;

- 0oTpabOTKa HABBIKOB DPELICHHS YpaBHEHHUS M CUCTEMbl YpaBHEHUH pa3IMYHBIMH METOJAMHU:
rpaduuecKuM, OJICTAHOBKOM, areOpanvdeckoro CJI0KEHUs, BBEJACHHUS HOBBIX TIEPEMEHHBIX.

Yucaosble pyHKumu. (254.)

OyHKIMA, 00IaCTh OIpeNeleHHe W MHOXKECTBO 3HaueHUW GYHKIHUH. AHAIUTUYECKUH,
rpaduvecKkuii, TaOJIMYHBIA, CIIOBECHBI crocoObl 3amanus ¢(ysknun. I'padux  QyHKIMH.
MoHOTOHHOCTH (BO3pacTaHue M YyObIBaHHE) (YHKIUU, OTPAHUYECHHOCTh (DYHKIUU CHU3Y H
CBEpXY, HaUMEHbIIIEE W HauOoJblIee 3HAYCHUs (YHKUIWHU, HEMPEpBhIBHAS (PYHKIUS, BBITYKIIas
BBEpX WIJIM BHM3. JjeMeHTapHble (pyHkuuu. YeTHas W HedeTHass (YHKIUM U UX TpaduKH.
Crenennble (DyHKIIMM C HaTypaJbHBIM IIOKa3aTeieM, MX CBOHCTBa W Tpaduku. CBoiicTBa U
rpaduku CTENEHHBIX (PYHKIHMHA ¢ YeTHBIM U HEYETHBIM MMOKA3aTeIsIMH, C OTPHUIIATEIILHBIM LIEJIbIM
MIOKa3aTeJIeM.

OcHoBHasi neJIb:

- (popMHpOBaHUE TPEACTABICHUI O TaKUX (yHAAMEHTAIBHBIX TMOHATHIX MaTEeMAaTHKH, KaKUMHU
SBJISIIOTCSL TIOHATHS (YHKLIMHU, €€ 00JacTu ONpenesieHus, oOJacTH 3HAueHHs; O pa3IMYHbIX
crioco0ax 3a1anus (PyHKIUU: aHATUTHYECKOM, TpaduIecKOM, TaOIUIHOM, CIIOBECHOM;

- OBJaJ€HHEe YMEHHMEM IPUMEHEHHs YETHOCTH WJIM HEYETHOCTH, OIrPaHMYEHHOCTH,
HETPEPHIBHOCTH, MOHOTOHHOCTH ()yHKIIHIA;

- (hopMupoBaHME yMEHUH HAaXOJUTh HauOoJbIlIee M HAaUMEHblee 3HAYCHHE Ha 33aJaHHOM
IPOMEXYTKE, pelras NpaKTUIECKHUEe 3a/1auu;

- (opMHMpoBaHHE MOHMMAaHHs TOrO, KaK CBOWCTBA (YHKIMHA OTpa)xaroTcs Ha IOBEJACHUU
rpauKoB QyHKIIMH.

Iporpeccun. (164.)

Yucnosas mocinenoBareabHOCcTh. CIioco0nl 3aMaHus 4MCIIOBOM mocienoBarebHoCcTH. CBOMCTBA
YUCJIOBBIX  MOCIEAOBATEIIbHOCTE, MOHOTOHHAs  IOCJIEIOBATEIbHOCTh,  BO3pacTarouas
MOCJIEIOBATEILHOCTh, YOBIBArOIIAsl IMOCIEAOBATEIBHOCTh. ApudMeTHyeckas MpOTpeccus,
pa3HOCTh, BO3pacTarolas IMpOrpeccus, KOHEYHas mporpeccusi, GopMmyna n-ro ujeHa
apudMeTnueckod mporpeccur, GopMmyaa CyMMBl UYJEHOB KOHEYHOW apu(pMETHUECKON
MPOTPECCUH, XapaKTEPUCTHUECKOE CBOWCTBO apuMETHUECKOW mporpeccuu. l'eomerpudeckas
Mporpeccusi, 3HaMEHATeNb IMPOTPECCHH, BO3pacTaromias MPOrpPecCcHs, KOHEYHAs MPOTrpeccus,
dbopMyna n-ro dYieHa TEOMETPUYECKOW Mporpeccuu, (Gopmyiaa CyMMBI YICHOB KOHEUHOM
T€OMETPUUYECKON MTPOTPECCUU, XaPAKTEPUCTUUECKOE CBONCTBO T€OMETPUIECKON TPOTPECCHH.
OcHoBHAas 1eJIb:

- popMHUpOBaHUE TIPECTABICHUH O MOHATUH YUCIOBOU MOCIEA0BATEIIBHOCTH, apU(METUIECKON U
T€OMETPUUYECKON MPOTPECCUsIX KAK YACTHBIX CIIY4asX YUCIOBBIX MOCIEIOBATEIBHOCTEH; O TpeX
croco0ax 3aaHus MOCIIeI0BATeILHOCTH: aHATUTHYECKOM, CJIOBECHOM M PEKYPPEHTHOM;




- chopmupoBaTh M1 OOOCHOBATH PsAJT CBOMCTB aprU(PMETHUECKON U TEOMETPUIECKON MPOTPECCUid,
CBECTH X B OJIHY Ta0JIHILY;

- OBJIaJICHHE yYMEHHMEM pellaTh TEKCTOBBIE 33/1a4, WCIOJIB3YS CBOMCTBA apu(METHUYECKOU U
T€OMETPUYECKON ITPOTPECCUM.

DJIeMeHThbl KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPUM BeposiTHOcTel. (154.)

Mertonpl pemieHust NPOCTEHIIMX KOMOMHATOPHBIX 3ahad (mepedop BapHaHTOB, HMOCTPOCHHE
JiepeBa BapHaHTOB, MpaBWIO yMHOKeHHs ). Pakxtopuan. OOmmiA psa AaHHBIX U Psi JTaHHBIX
KOHKPETHOI'O H3MEpPEHUs, BapHaHTa psia [JaHHBIX, €€ KPAaTHOCTb, 4YacTOTa W IIPOLIEHTHAas
4acTOTa, CTPYNIMPOBAHHBIA PSJI JaHHBIX, MHOTOYTOJILHUKK pactpeneneHus. O0beM, pazMax,
MoJa, cpeaHee 3HadeHue. CiydaliHble COOBITHA: JIOCTOBEPHOE M HEBO3MOYKHOE COOBITHSA,
HECOBMECTHBIE COOBITHS, COOBITHE, MPOTHBOIOJIOXKHOE ITaHHOMY COOBITHIO, CyMMa JBYX
ciyuyaiiHblx coObITHi. Kiaccuueckass BeposiTHOCTHas cxema. Kiaccuueckoe onpezeneHue
BEPOSATHOCTH.

OcHoBHAaf 1eJIb:

- (hopMHpOBaHME IPECTABICHUI O BCEBO3MOXHBIX KOMOMHAIUAX, O METOJAX CTAaTUCTUYECKOU
00pabOTKH Pe3ynbTaTOB U3MEPEHUMN, TOTYUYEHHBIX NPU MPOBEJCHUN SKCIIEPUMEHTA, O YUCIOBBIX
XapaKTepUCTHKaX MH(POpMAIIH;

- OBJIQIETh YMEHHUEM PELICHUSI TPOCTEHIINX KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a/1a4.
O6oo6mawniee nopropenue. (114).

OcHoBHAaS LeJIb:

- 00001IIeHNe ¥ cCHCTEMaTH3allis 3HAHWH 110 OCHOBHBIM TeMaM Kypca anreOphl 3a 9 kiacc;

- NOJArOTOBKA K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY;

- (hopMupoBaHHE MOHUMAHUS BO3MOXHOCTH MCTIOIB30BaHUS IPHOOPETECHHBIX 3HAHUH U YMEHUH
B IIPAKTUYECKOM AEATEIbHOCTU U MIOBCEIHEBHON KU3HU.

BoipaxeHusi u ux npeodpa3oBanus. bykBeHHble BbipakeHUs. YuciioBoe 3HaueHue OyKBEHHOTO
BblpakeHUs. JlomycTHMble 3HaYeHUs MEPEMEHHBIX, BXOJAIIUX B aareOpandyeckue BhIPayKEHHs.
[ToncraHOBKa BBIpAXKEHUH BMECTO IMEepeMEeHHBIX. PaBeHCTBO OyKBEHHBIX BBIPAXKEHUU.
ToxnecTBo, A0KazaTesnbCcTBO TOXIecTB. IIpeoOpa3oBanust BelpakeHUil. CBONCTBa cTeneHen ¢
HenbIM 1okazareneM. MHorowieHbsl. CloXeHHe, BbIYMTAHHWE, YMHOXEHHE MHOIOUYJICHOB.
@opMyIbl COKpAIIEHHOTO YMHOKEHUs. Pa3noskeHne MHOroujieHa Ha MHOKUTENU. KBanpaTHbIN
TpexwieH. BplieneHue nogHOro KBajgpara B KBaJpaTHOM TpexuieHe. Teopema Buera.
Pa3znoxeHne KBaapaTHOrO TpeXWIeHa HA JMHEWHbIE MHOXUTEIW. MHOIOWIEHBI C OJHON
nepemeHHoil. CrteneHb MHorowieHa. KopeHbp MHorounena. AunreOpandeckas JapoOb.
Coxkpamenue npobeii. [leiictBus ¢ anredpandeckuMu JIpoOsiMu. PalmoHanbHble BBIpaKEHHS U
ux npeodpasoanusi. CBONWCTBA KBaJIpaTHBIX KOPHEHN U UX IPUMEHEHHE B BHIYUCICHUSIX.
YpaBHeHusi. YpaBHeHue ¢ onHON nepemeHHoW. Kopenp ypaBHeHus. JIMHelHOe ypaBHEHWHE.
KBanparHoe ypaBHeHue: (opMylia KOpHEH KBaJpaTHOTO ypaBHEHHA. PelleHue panuoHaIbHBIX
ypaBHeHul. PelieHne ypaBHEHUH BBICIIUX CTEIEHEH; METOABbl 3aMEHbl IIEPEMEHHOM,
Pa3oKEHUsI HA MHOXUTENIU. Y PaBHEHHE C ABYMs NIEPEMEHHBIMU; PELICHUE YPAaBHEHUS C IBYMs
NIEPEMEHHBIMH.

Cucrembl ypaBHenmii. Pemienue cucremsl ypaBHeHui. Cucrema JAByX JUHEHHBIX YpaBHEHUH C
JIBYMsl TIEPEMEHHBIMU; peIlIeHNe MOJCTAHOBKOW M anreOpanyecKuM CIIOKEHHEM. Y paBHEHHUE ¢
HECKOJIBKMMU I€pEMEHHbIMU. PellleHne HelMMHEWHBIX CHCTEeM. PerieHus ypaBHEHUN B LEIBIX
quciax.

HepaBencrBa. HepaBeHcTBO ¢ omHOM mnepemeHHOW. Pemenue HepaBeHcTBa. JIMHelHbIe
HEpaBEHCTBA C OJJHOM MepeMEeHHOM 1 ux cucteMsl. KBajpaTHble HepaBeHCTBa. Pemenne apoGHO-
JIMHEHBIX HEPAaBEHCTB. UHCIIOBbIE HEPABEHCTBA M MX CBOWCTBA. J{OKa3aTeNbCTBO YMCIOBBIX U
anreOpanyecKux HEpaBEHCTB.

®yukumu. [lonsarue ¢pyuxnuu. O6nacte onpenenenus ¢GpyHkuu. CrnocoObl 3a1aHus QyHKINU.
['padux ¢pyHKIMU, BO3pacTaHUe U yObIBaHWE (YHKLMHU, HauOOIbIIee U HaMMEHbIIIee 3HAUEeHUS
GbyHKIMM, HYIM (QYHKIMM, TPOMEXYTKH 3HAKOMOCTOSIHCTBA. YUTeHue rpadukoB GyHKIUH.
OyHKIMY, ONMCHIBAIOIIUE MPSAMYI0 M OOpaTHYIO MPOMOPLUOHAIBHYIO 3aBHCHUMOCTH, HX
rpaduku. JluaeiHas yHkousa, ee rpaduK, TEOMETPUUYECKUM CMBICT KO3 (PUIIMEHTOB.




I'unepOoma. KBanpatuunas gyskius, ee rpaduk, mapadona. KoopauHaTel BepIHbl apadoIibl,
ocb cummerpun. CterneHHble (YHKIMK C HATypalbHBIM IOKa3aTeneMm, ux rpapuku. I'paduku
(GyHKLUUH: KOpEeHb KBaJpaTHbIM, KOpeHb KyOudeckuif, Monynb. Mcmonb3oBaHue rpadpukos
byHKUMi Ui pemieHus ypaBHEHHH u cucteM. [lpumepsl rpaduyeckux 3aBUCHMOCTEH,
OTpaKaIOIIUX peallbHble MPOLECCHl: KojiebaHue, Moka3aTelabHbl pocT. Huciosble (QyHKIMH,
OMHKCHIBAIOIIME 3TH Tpouecchl. IlapannensHpiii epeHoc rpauKoB BAOIb OCEH KOOPAMHAT U
CUMMETPHUS OTHOCUTENIBHO OCEH.
Koopmuuarel u  rpadguxu. M3o0paxkeHne uucen OYKaMH KOOPAMHATHOM  MPSIMOA.
I'eomeTpryeckuil cMBICI MOAYJA 4ucia. YHCIOBBIE IPOMEXYTKH: MHTEPBal, OTPE30K, JIyd.
dopmylsia pacCTOSHUS MEXIY TOYKAMU KOOPIMHATHOM MHpsIMOM. JleKapTOBBI KOOpIHMHATHI HA
IUIOCKOCTH; KOOpAMHATHI TOUKU. KoopauHnats!l cepeuHbl oTpeska. PopMmyiia pacCTOSHUSA MEXIY
JIBYMsI TOYKAMH IIJIOCKOCTU. YpaBHEHHME NPAMOM, YIrIIOBOW K03(pHIMEHT mpsMOH, ycloBHE
[apajyIeIbHOCTH MPSIMbIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM B Hayajle KOOPAMUHAT U B JIH0O0H
3aJaHHON Touke. ['paduueckas MHTEpIpeTanus YpaBHEHUH C JBYMs NEPEMEHHBIMH WU UX
CUCTEM, HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
Apupmernyeckas " reoMeTpuyecKas NPOrpeccum. [Tonstue YHUCIIOBOM
nocienosarenbHocTd.  Dopmynsl  o0miero wieHa apupMETHYECKOM U TeoMeTpUdecKOon
MPOTPECCUi, CYMMBI IEPBBIX HECKOJBKMUX WICHOB apu(PMETUYECKOWM H TI'eOMETPHYCCKON
nporpeccuil. CJI0KHbIE IIPOLICHTHI.
Pemenne TekcToBBIX 3ajgau  aaredOpamveckum cnocodom. Ilepexoxn ot cioBecHOM
(OpMyYIHPOBKH COOTHOIIEHUH MEX 1y BEIMUNHAMHU K alnredpanyecKou.
DJIeMeHTHI JIOTUKH, KOMOMHATOPHKH, CTATHCTUKH M TEOPHH BEPOSTHOCTEIA.
MHoxecTBO. DIeMEHT MHOKECTBa, MOAMHOXKECTBO. OObeIMHEHHE U NepeceueHre MHOMXKECTB.
Huarpammsl Diinepa. [Ipumeps! penienns KOMOMHATOPHBIX 33aa4: epedop BapHAHTOB, IPABHIIO
yMHOXXeHus. Cratuctudeckue naHHble. [IpencraBieHue AaHHBIX B BUJIE TaOJMI, JAUArpamm,
rpadukoB. CpenHue pe3ynbTaThl u3MepeHuid. [[oHATHE O CTaTUCTUYECKOM BBIBOJIE HAa OCHOBE
BbIOOpKU. IloHsATHE U mnpumepsl ciaydyailHbIX coObITMH. YacroTa cOOBITHSA, BEPOSTHOCTD.
PaBHOBO3MOXKHBIE COOBITHS U TOJACYET WX BEpOSTHOCTH. IIpencraBieHune o reomMeTpuvecKon
BEPOATHOCTH.
IlepeyeHb KOHTPOJIBLHBIX PadoT

1. BxosaHas KOHTpoOJIbHAsA paboTa

2. KonrtponbHas padora Nel «PannoHanbHbIE HEPABEHCTBA U UX CUCTEMBDY.

3.KontpomnbHas padota Ne2 «Cuctembl ypaBHEHUI».

4. KonTtponbHas padora Ne3 «HucnoBbie GyHKIIUN.

5. KonrponbHas padora Ned « DyHKIMH U UX TpaQUKH».

6. Kontpomnbaas padora NeS5 «IIporpeccumy».

8. KonrtponbHas padorta p Ne6 «CoObITHs, BEpOATHOCTH M 00pabOTKa JaHHBIX».

9. UtoroBast kKoHTpObHAs paboTa

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [POI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS NpPOTpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTEePU3YIOTCA:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCHMCKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHHMSAM POCCUMCKHX MAaT€MAaTHUKOB M POCCUHCKOU
MaTE€MaTUYeCKOU IIKOJIBI, K UCIIOJIB30BAHUIO OTUX JOCTHKEHUN B IPYTUX HAyKax U IMPUKIIAJHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu €ro Ipas,



MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHUXKEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKHUX IMPUHIUIIOB B I€ATEIHHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHUM MPAKTUYECKUX 3aJla4 MATEeMaTUYECKOU
HAPaBIEHHOCTH, OCO3HAHMEM BXXHOCTH MATEMAaTHYECKOTO0 00pa30BaHUS HA NMPOTSHKCHUH BCEH
JKU3HU JJIs1 YCHEIIHON MPOQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUHN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIlel B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOAbBI W OOIIeCTBa, MNOHUMAaHUEM
MaTEeMaTHYECKON HayKW Kak c(epbl YeIOBEYCCKOW NEATEIHHOCTH, JTaloB €€ pa3BUTHUSA U
3HAYMMOCTHU JIJISL Pa3BUTHUS [IUBUIIN3ALIMU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHWS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATeIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJLTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOoJIyYHs:

FOTOBHOCTBbIO NPHUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpEcax CBOETO 3J0POBbS,
BEJICHUS 3[J0POBOr0 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedeKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

OpHEHTaIlel Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B o0iactu
COXpPAaHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICJICTBUM JIJIS OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa HKOJOTUUYECKHUX
npo0JsieM U yTel UX pelieHus;

8) amanTanus K MN3MEHAIUMCS YCJI0BUSIM COHMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPaKTUUECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JAPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (POPMYyIUPOBATH UJIEH,
MOHSTHUS, THIOTE3bI 00 OOBEKTAX M SIBJICHUSAX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYaIlMIO, BOCHPHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH NMPUHUMAEMBIC DPEIICHUS W
nercTBusl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIEACTBUS, (JOPMHUPOBATH OIIBIT.



Ka.ﬂe}u]apno - TEMATUIECKOC IIJIAHUPOBAHUE

No Conepxanue Konunuec Hata
ypoka TBO
9acoB
| IloBTOpPEHME 3
1 3a/IpaTHBIC YpaBHEHUsI (IIOBTOPCHUE) 1
2 AHEWHbIE U KBaIpaTHbIC HEPABEHCTBA 1
3 HarHoCTHYeCKasi KOHTPOJIbHas paboTa 1
(BxomHO# KOHTpPOJIB)
1 HepaBeHcTBa U cMCTeMbI HEPABEHCTB 16
4 Jlunelinbsie HepaBeHCTBA. PaBHOCHIIBHBIE TTIPE0OPa3OBaAHHUS 1
HEpaBEHCTBA
5 JIuHeliHbIe HEpaBEHCTBA 1
6 Jluneitnsle HepaBeHcTBA. HepaBeHcTBa, cojeprkaliye Moayb 1
7 Jlunelinble HepaBeHcTBA. HepaBeHcTBa, coeprkaliue Moayib 1
8 KBanparHbie HepaBeHCTBa 1
9 KBanparHbele HepaBeHCTBA 1
10  Pemenue KBagpaTHBIX HEPABEHCTB C OTPULIATEIIEHBIM 1
JUCKPUMHUHAHTOM
11  PemeHue KBapaTHBIX HEPABEHCTB C OTPULIATENIEHBIM 1
TUCKPUMUHAHTOM
12 MHosxecTBa 1
13  MHoxecTBa U oniepaliy HaJl HUMH 1
14 MHoxecTBa U oNepaluy HaJl HUMU 1
15 CucreMbl TUHEIHBIX HEPABEHCTB 1
16 CucreMbl TMHENHBIX U KBaIpaTHBIX HEPABEHCTB 1
17 Cucremsbl KBaIpaTHBIX HEPABEHCTB 1
18 KonTpomnpHas padora Nel 1
19 AHanu3 KOHTpoJbHOHM paboTsl. PaboTta Haj ommbkamMu 1
11 Cucrembl ypaBHeHUH 16
20 OCHOBHBIE NIOHATUS 1
21 OcHOBHBbIE TIOHATHA. Y PaBHEHNE OKPY>KHOCTH 1
22 OcHoBHbIe OHATHS. ['paduK ypaBHEHUS ¢ ABYMS IEPEMEHHBIMA 1
23 OcHoBHbIe TOHATHS. CHCTEMbI YpaBHEHHH ¢ IBYMsI IepeMEHHBIMU 1
24 Mertoasl peleHnst CUCTEM YpaBHEHH. MeTo MOACTaHOBKH 1
25  Metozsl perieHus cucTeM ypaBHEHUH. MeToa Mo ICTAaHOBKU 1
26 MeToJ anreOpandeckoro CIIOXKCHHS 1
27 Meto/1 BBEIEHUSI HOBBIX MEPEMEHHBIX 1
27 Meroasl peleHNs] CUCTEM YPaBHEHUN 1




28 CucreMpl ypaBHEHNH KaK MaTeMaTHUYECKHE MOJIEIN PEaIbHBIX 1
cCUTyalun

29  Cucrembl ypaBHEHUH KaK MaTeMaTHYECKHE MOJICIIH PEeaIbHBIX 1
CUTyaluil. 3aJlauyn Ha IBUKEHUE

30  Cucrembl ypaBHEHHH KaK MAaTEeMaTHUECKUE MOJICIH PEaIbHBIX 1
cuTyanui. 3agaun Ha padboTy

31 CucreMpl ypaBHEHUH KaK MaTeMaTH4YECKHE MOJIEIIN PeaIbHbIX 1
cuTyanui. 3agaun Ha padboTy

32 CucreMbl ypaBHEHUH KaK MaTeMaTH4YECKHE MOJIEIN PEaIbHBIX 1
CUTYyaLUH.

33 KontponbHas padota No2 1

34 AHanu3 KOHTPOJIbHOH paboThl. Pabota Hag ommbOkamu 1

IV UYmucaosble pyHKIIUN 25

35 Onpenenenne uncnoBoii GyHkIuu. O0IaCTh ONpeCIICHUS 1

36 Omnpenenenue yncnoBoi GyHkiuu. OOIacTh ONpeaeeHus u 1
00J1acTh 3HAYCHHI

37 Omnpenenenue uncnooi pynkuu. O01IacTh ONpeaeeHus u 1
00J1acTh 3HAYCHHI

38  Ompenenenue YMUCIOBOK (PYHKINH. 1

39 CrniocoOsl 3a1anus HyHKIIUU 1

40  CnocoOsl 3aanus HyHKIHA 1

41 CaoiictBa ¢pyHKINNA. MOHOTOHHOCTB 1

42 CaoiicTBa QyHKIMI. MOHOTOHHOCTB, OTPaHUYEHHOCTh 1

43 CaoiicTBa pyHKIMNA. MOHOTOHHOCTB, OTPAaHUYEHHOCTb, 1
HanOoIIbIIIee M HANMEHbIIIEEe 3HAYCHUS

44 CaoiicTBa QyHKIHI. 1

45  YerHble U HEUETHbIE (PYHKIMU 1

46 UYeTHble U HEYETHBIE (PYHKIUH 1

47 KonTtponbHas pabora Ne3 1

48 AHanu3 KOHTPOJIbHOM paboThl. PaboTa Haj omuOkamMu 1

49 Oyukumu y= X7, (N€2), ux cBOWCTBa U rpapuKu 1

50 Oynxkiun y= X°, (NEN), ux cBoiicTa u rpaduku 1

o1 Oyukuuu Y= X?, rae NEN, ux cBoicTBa U rpaduxu 1

52 Oynkiun Y= X*, rae NEN, ux cBolcTBa U rpaduKu 1

53 Oyukuuu Y= X,( NEN), ux coiicTa u rpadpuku 1

54 @ynkmus y=3VX, eé cBoiicTBa i rpaduk 1

55 @ynknus y=3VX, eé cBoiicTBa i rpaduk 1

56 Kak noctpouts rpaduk ¢pyukiuu y= f(x+l), ecnu nuzBecren 1
rpaduk ¢pynkuuu y=f(X)

S7 Kak noctpouts rpaduk ¢pyukimu y= f(X)+m, eciiu u3BeCcTeH 1

rpaduk ¢pynkuuu y=f(X)




58  Kak moctpouts rpaduk ¢pynkimu y= f(X+l)+ m, ecnm ussecren 1
rpaduk ¢pyakuun Y=f(X)

59 KonTponbnas padorta N4 1

60 AHanmM3 KOHTPOJIbHOM paboThl. PaboTa Haj ommbOkamMu 1

\ IIporpeccun 16

61 YucIioBbIE MTOCIIEN0BATENIBHOCTHA 1

62  UYwucnoBble MoCIeI0BATEIBbHOCTH. AHATTUTUYECKOE 33/1aHUE 1
MOCJIEI0BATEIHLHOCTH

63  Yucnossle nocienoBaTeabHOCTH. CIIOBECHOE U PEKYPPEHTHOE 1
3aJJaHKe TI0CIIEI0BATEIbHOCTH

64 YucIioBbeIe MOCIEA0BATEIBHOCTH. MOHOTOHHBIE 1
M0CTIeI0BATEIbHOCTH

65 Apudmernueckas nporpeccusi. Onpeenenue 1

66 dopmyna N-To dieHa apuhMETHISCKON TPOrPECCU 1

67 CymMa n nepBbIX YWICHOB apu(PMETUUYECKON Mporpeccuu 1

68 XapakTepruCcTUYECKOE CBOMCTBO apr(PMETHUECKON ITPOTrPECCUH 1

69 Apudmerndeckas nporpeccus. O6001meHne 1

70 I'eomerpuueckas nporpeccus. Onpenenenue 1

71 ®opmyJia N-ro YieHa reOMETPUYECKON POrpeccun 1

72 CymMa n epBbIX YWICHOB T€OMETPUUYECKON Mporpeccun 1

73 XapakTepucTU4eCKoe CBOMCTBO T€OMETPUIECKOM IIPOIPECCUH 1

74 I'eomerpuueckas nporpeccus. O0o01IeHNE 1

75 KonTtponbHas pabora Ne5 1

76 AHanu3 KOHTPOJIbHOM paboThl. PaboTa Haj omuOkamMu 1

Vi DJIeMeHThI KOMOMHATOPUKH, CTATHCTHKH, TEOPHHU 15
BepOsATHOCTEM

77 KomOunaTopHssle 3a1aun. Meto nepebopa BapuaHTOB 1

78 KomOunaropnsie 3agaun. Meton nepedbopa BapuaHTOB 1

79 Komb6unaropusle 3agaun. [IpaBuino yMHOKEHUS 1

80 KomOunaTopssle 3aauu. [IpaBuiio yMHOXKeHUs 1

81 CratucTuka — qu3aiiH uHgopmarnuu. ['pynnuposka u 1
IpeJCTaBIeHre HHPOPMALIUU

82 Crartuctuka — qu3aiin uHpopmanuu. ['padpuueckoe 1
IpeJCTaBIeHre UHPOPMALIUU

83  Crarucrtuka — nmu3aitH napopmaruu. YucmoBble XapaKTEPUCTHKH 1
uHpopMauu

84 Cratuctuka — au3aiiH nHGopmaruu. YnucinoBble XapaKTepUCTUKU 1
nH(popManun

85  Ilpocreiimue BepossTHOCTHBIE 331a4n. Kinaccuueckoe 1
OTIpeJIeIeHUuE BEPOSATHOCTH

86  IlIpocreiimue BepossTHOCTHBIE 331a4n. Kiaccuueckoe 1




OIMPCACIICHUC BCPOATHOCTU

87 [Ipocreiimme BeposATHOCTHBIC 3a1a9u. BeposTHOCTh 1
HECOBMECTHBIX COOBITHIA
88 [Ipocreiimme BeposATHOCTHBIC 3a1a91. BeposTHOCTh 1
HECOBMECTHBIX COOBITHIA
89 DKCIEepUMEHTAIBHBIC JAHHBIE M BEPOSATHOCTH COOBITUI 1
90 KonTponbnas padota Ne6 1
91 AHanM3 KOHTPOJIbHOM paboThl. PaboTa Haj ommOkamMu 1
VI O6o61maiee NOBTOPEHHE 11
92 Pemenue nuHEHBIX HEPABEHCTB 1
93 Pemenue kBagpaTHBIX HEPABEHCTB 1
94 Pemenne panmoHabHBIX YpaBHEHUN 1
95 MeTo/bI pelieHus CUCTEM YPaBHEHUIH 1
96 CucreMbl ypaBHEHUN KaK MaTeMaTHYECKHE MOJICTU pealbHbIX 1
CUTYyalHil
97 Yucnosbie GyHKITUU 1
99  Apudmerndeckas nIporpeccus 1
100 T'eomerpuueckas nmporpeccus 1
101  HroroBas KoHTpoOJbHAS paboTa 1
102  AHanu3 KOHTPOJIBHOM paboThl. PaboTa Ham ommbOkamMu 1

agrwbdE

Y4ebHo-MeTOAMYECKOE O0ecTieYeHue

N.N.3ybapea, A.I'. Mopakosuu Maremaruka. IIporpamma muis ocHOBHOM mkombsl: 5-11 k. - M.:
Hpodoa, 2010
Anrebpa. 9 ki.: B aByx wactax. U.1: YueOHuk ams o01eo0pazoBaTenbHbIX yupexaeHuid. A. I
Mopakosud - 12-e uzn. nopadborannoe —M.: Maemo3snHa, 2017.
Anrebpa. 9 xi.: B nByx wactax. U.2: 3amauauk s 001ieo0pa3oBaTenbHbIX YUpeKIeHUH/ A T.
Mopnakosud, JI. O. Heraumesa, T. A. KopemkoBa, T. H. Mumycruna, E.E. Tynpumackas. — M.:
Mmuemosnna, 2017.
Hdunaktruueckue marepuainsl no anredpe s 9 kmacca / B. M. Xoxos, 0. H. Makapsrues, H. T
Muntok.- M.: [Ipoceemienue, 2014-2016.
BepostHOCTh U cTaTHCcTUKA. 5 — 9 KIL: mocoOue /i 0011eo0pa3oBaTeabHbIX yueOH. 3aBeacHuii / E.
A. byanmosud, B. A. Byneraes. — M.: Jlpoda, 2010.
CamocrosTeNbHbIE M KOHTPOJIbHBIE paboThl 1o anrebpe u reoMeTpun it 9 kiacca.Epmosa A.IL,
I'ono6opoasko B.B., Epmosa A.C M., UJIEKCA, 2015
Marepuanst ®UIIN no noarotoske k [A. M., 2016, 2017r.r.
JIpicenko @.®D. Anrebpa. 9 kmacc. IloaroroBka K TOCYJapCTBEHHOW WTOTOBOM aTTeCTallUU
2017:yuebHO0-MeTOonMUecKOoe TTocodue Poctos Ha Jlony: Jlernon M,2017.
JIsicenko @.®. Anrebpa. 9 wmacc. Temarnyeckue TecThl JUIS MOATOTOBKM K TOCYAapCTBEHHOMN
utorosoit arrecranuu 2017: yuebHo-MeToandeckoe nocodbue Poctos Ha ony: Jlernon M,2017.

HWHdopMaIlmoHHbIe HCTOYHUKN

http://urokimatematiki.ru
https://oge.sdamgia.ru/
http://www.openclass.ru/
http://festival.1september.ru/
http://fgos-matematic.ucoz.ru/



http://festival.1september.ru/
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HosicHuTebHASA 3aNMCKA

Pabouass mporpamma mo reoMeTpumuiIs 9 Kiacca COCTaBlieHa B B COOTBETCTBHH C
[IPAaBOBBIMU U HOPMATUBHBIMU JOKYMEHTAMU:

o Oenepanpubiil 3akoH «O0 obpazoBannn B Poccutickoit @emeparum» oT 29.12. 2012 1. Ne 273-03

o [Ipuka3 MunncrepcTBa oOpasoBanus u Haykn Poccuiickoit @enepanuu ot 31 gexadps 2015 r. Ne
1577 «O BHeceHnun u3MeHEHUWH B (enepalbHBIi TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
OCHOBHOTO O0ILEro 00pa3oBaHUs, YTBEPKACHHBIA NpUKa3oM MMHHUCTEpPCTBA OOpa3oBaHMs M HAyKH
Poccuiickoit @eaepannu ot 17 mekadbpst 2010 r. No 1897 »;

o [Ipumepnass OOII ocHoBHOro obrmiero obpasoBanms, ot 08.04.2015 roma, mporoxonm Nel/15(
yTBepX/IeHa yueOHOo- MeToandeckuM (enepaitbHpiM IeHTpoM) ¢ yuétom OOII MOY COIIl Ne 46 c.
VYpyusbra.

[Iporpamma MOXET MOABEPTaThCSI KOPPEKTHUPOBKE, B CBSI3U C BO3MOKHBIM M3MEHEHHEM Tpaduka
paboThI U3-3a MPa3AHUYHBIX THEH U KapaHTHHA.

YMK:
e Teomerpus. T.A. BypmuctpoBa. COopHHMK paboumx mnporpamm. 7 — 9 kmaccel:. — M.:
[Ipoceemienue, 2014r.
e [eomerpus, 7-9: yue0, mis 7-9 k. / [JI. C. Aranacsn, B. @. byrysos, C. b. Kagomiier u ap.].—
M.: [Ipocsemenue, 2017.
o Jlumaktudeckue MaTepuaisl mo reomerpun s 9 ki / [b. I'. 3uB]. — M.: [IpocBemenue, 2013.
e l3yuenme reomerpuu B 7, 8, 9 kimaccax: Meroandeckre pekoMeHanuu: KH. s yuurens / JI.C.
AranacsiH, B.®. byTty30s, F0.A. I'mazkoB u ap. -M.: [Ipocsemenue, 2010 — 2018.
Menn:
MPOJOKUTh OBJIAJICHUE CUCTEMOW TE€OMETPHUYECKHX 3HAHUW M yMEHUH, HEOOXOTUMBIX MIJis
MIPUMEHEHHUS B MPAKTUYECKOW JEATEIbHOCTH, U3YYEHUS CMEXHBIX AUCUUIUIMH, TPOJOJIKEHUS
obOpasoBaHwUs.
MPOJIOJDKUTh WHTEIUICKTYyallbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JTUIHOCTH, HEOOXOIUMBIX
YeNOBEKY JUIsl MOJIHOIICHHON JKU3HM B COBPEMEHHOM OOIIECTBE; SICHOCTH U TOYHOCTH MBICIIH,
KPUTUYHOCTH MBIIUICHUS], UHTYULIUH, JJOTUYECKOTO MBIILICHHS, 3JIEMEHTOB aJrOPUTMUYECKOM
KYJIBTYpBI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTHU K MPEOIOIECHUIO TPYIHOCTEIH;
dbopMHUpOBaHKE MPEICTABIECHUN 00 UAEIX M METOJaX MAaTeMAaTUKH KaK YHHUBEPCAIBHOTO SI3bIKa
HAayKHU U TEXHUKH, CPEICTBA MOJAEIUPOBAHHUS SIBJICHUN U IIPOLIECCOB;
BOCIIUTAHHUE KYJIbTYpPHI JINYHOCTH, OTHOIIIEHHE K T€OMETPUU KaK K YacTH OOIIeueIOBEYECKOM
KYJIbTYPbl, TOHUMaHHUE 3HAYUMOCTH TEOMETPHUH JIJII HAYYHO-TEXHUYECKOTO MPOrpecca.

3agaum:

chopMUpOBaTh TMOHSATHE BEKTOpAa KaK HaMpaBIEHHOTO OTpe3Ka, IMOKa3aTh Y4al[uMCs
IIPUMEHEHNE BEKTOPA B PEIICHUH POCTEHIINX 3a/1a4;

UCIONIb30BaTh METOJ KOOPJIWHAT Ha MIOCKOCTH TS pelIeHHs 3a/1a4;

BBIUHCIISTh T€OMETPUUECKHIE BETMUMHBI, IPUMEHATh U3yYEHHBIE CBOMCTBA (QUTYp U OTHOILIEHUH;
pa3BUTh YMEHHE Y4YallUXCs MNPUMEHSTh TPUTOHOMETPUYECKHH ammapaT TMpH pelIeHHH
TEOMETPHUYCSCKHX 3a7ad;

MO3HAKOMUTH C TIOHATHEM JABM)KCHUS HA MIOCKOCTU: CHMMETPUSIMHE, MapalljIeIbHBIM TIEPEHOCOM,
ITOBOPOTOM,;

MO3HAKOMUTHCS ¢ MPOCTEHIIIMMU TPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

BBIJICTIUTh OCHOBHBIC METOJBI JIOKA3aTeIbCTB, C IEbI0 OOOCHOBAHUS (OMPOBEPIKEHUS)
YTBEPKACHUM U JJIs PEIICHUS Psiia TEOMETPUUYECKUX 3a/1a4;

Hay‘-II/ITI) HpOBO)II/ITI) paCCY)K)IeHI/IH, I/ICHO.]'II)SY?I MaTeMaTI/I'-IeCKI/II\/'I SA3BIK, CChIIIAsICH Ha
COOTBETCTBYIOIIINE TEOMETPUUECKUE YTBEPKIACHUS.

B cootBercTBUM ¢ yueOHBIM I1aHOM MIKOJBI Ha 2018 - 2019 yueGHbIi roa 11 U3ydeHHs
reoMeTpuu B 9 knacce oTBoauTCs 68 yacoB M3 pacyeTa 2 yaca B HEJEIIO.
Y4eOHO-TeMaTHUeCKuH MJIaH

Ne Conepxanue marepuana KomnuectBo
4acoB




1 BBoiHOE MOBTOpEHHE 2

2 BekTopbl 12

3 MeTto1 KoOpAHHAT 10

4 CoOTHOIICHUST MEXYy CTOPOHAMH U YTIIIaMH TPEYTOJIbHUKA. 14
CkansipHoe IMPOU3BEJICHUE BEKTOPOB

5 JlmHa OKPY)KHOCTH M IUIOINIAJb KpyTa 12

6 JIBrokeHUs 7

7 HavanbHble cBeieHUS U3 CTEPEOMETPUU. )
00 akcnoMax IJIAHUMETPUU

6 [ToBTOpCEHME. 6
Htoro 68

Conep:xkaHue nporpamMmmsl
BexTopsl (12 yacoB)

[Tonsite BekTopa. PaBeHCTBO BEKTOPOB. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpPA Ha 4yucio. Pa3nojkeHne BEeKTopa Mo JIByM HEKOJUIMHEAPHBIM BEKTOPAM.

OcnosHnas yenvb: HAYYUTh YYalIUXCS BBIIOJHATH JCWCTBUS HAJ BEKTOpPAMHM Kak
HaIpaBJICHHBIMU OTPE3KaMHM, YTO BAXXHO JIJIsl IPUMEHEHHsI BEKTOPOB B (DU3HKE; TO3HAKOMUTH C
UCIIOJIb30BAaHUEM BEKTOPOB M METOa KOOPAMHAT MPH PEILICHUH F€OMETPUUECKUX 3a/1au.

BexkTop omnpenensercs: kKak HalpaBJIEHHBIM OTPE30K U AEUCTBUS HaJl BEKTOPAMHU BBOJATCS
TaK, KaK 3TO IPUHATO B (PU3HKE, T. €. KaK JeHCTBUS C HAINlpaBJIEeHHBIMU OTpe3kamMu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITH YIIEJEHO BBIPAOOTKE YMEHHH BBIMOJHATH ONEPAllMN HaJ BEKTOpaMHU
(ckyaapIBaTh BEKTOpHl IO IMpaBWJIaM TPEYroJIbHUKA U Mapajulelorpamma, CTPOUTh BEKTOD,
PaBHBIM Pa3sHOCTU JIBYX JAaHHBIX BEKTOPOB, a TaKe BEKTOP, PaBHBIN MPOU3BEACHUIO JAHHOIO
BEKTOpa Ha JIaHHOE YUCIIO0).

Ha mnpumepax mnoxa3pIBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCS K PELICHUIO
reomMeTpuueckux 3agad. JlemoHcTtpupyercss 3((EKTUBHOCT, NpUMEHEHUs (opMmyn i
KOOpJIMHAT CEePEIUHBI OTPE3Ka, PACCTOSIHUS MEXKIY ABYMs TOUYKAMHU, YPaBHEHUIN OKPYKHOCTU U
OpsMOMl B KOHKPETHBIX T€OMETPUYECKHMX 3a/Jadax, TeM CaMbIM JaeTcs MpecTaBiIeHue o0
M3YYEHUU T€OMETPUUYECKUX (PUTYp C TIOMOIIBIO METO/I0B AJIreOpHI.

Metona xoopauHar (10 yacoB)

Koopaunarts! BekTopa. IIpocreiiine 3agaum B KoopauHaTax. YpaBHEHUS OKPYXHOCTU U
npsMoil. [IpuMmenenne BEKTOPOB ¥ KOOPAUHAT MPH PEIICHUH 3aa4.

OchnosHas yenv: paclIPUTh U YIIIYOUTh NMPEACTaBICHUS YYaAIIUXCsl O METO/Ie KOOPHMHAT,
pPa3BUTh YMEHHME NMPHUMEHSTH ajlreOpanyecKuil amnmapaT MpU PElIeHUH T'e€OMETPUYECKUX 3ajaad.
VYyamuecss JOMKHBI YCBOUTH, YTO NPAKTUYECKOE NPUMEHEHHE METOAA KOOPAMHAT COCTOUT B
TOM, YTO BBOJUTCS MHOAXOJSALIMM OO0pa3oM MpsSIMOYrojibHasi CHCTeMa KOOpPJIMHAT, YCIOBHE
3a/la4l 3allAChIBACTCS B KOOPAMHATaxX M Jajiee PEIICHUE 3aJaud IMPOBOJUTCS C IMOMOIIBIO
anredpandeckux BHIYMCICHUI.

Ha mnpumepax mnoxa3bIBaeTcs, Kak BEKTOPbl MOTYT MPUMEHATBCA K PELICHUIO
reoMeTpuueckux 3agad. Jlemonctpupyercss 3(@exkTUBHOCTh NpUMEHEHus GopMyn ams
KOOpJMHAT CEPEIUHBI OTPE3Ka, PACCTOSIHUS MEKIY ABYMs TOUKAMM, YPAaBHEHUN OKPYKHOCTH U
OpsIMOM B KOHKPETHBIX TE€OMETPUYECKHX 3ajJayax, TEM caMbIM JaeTcsl IMpejAcTaBlieHHe 00
U3Yy4EHHH F€OMETPUUECKUX (PUTYP C TIOMOIIbIO METOJIOB aIreOphl.

CoOTHOIIEHUSI MEKAY CTOPOHAMH W YIJIaMH TpeyroJbHuka. CkajasipHoe Npou3BeleHHe
BeKTOpOB (14 yacoB)

CuHyc, KOCHMHYC M TaHreHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemienue
TPEyroJbHUKOB. CKaJISIpHOE MPOU3BEJACHUE BEKTOPOB M €r0 NMPUMEHEHHE B T€OMETPUUYECKUX
3a/1auax.

OcHosHas yenv: Pa3BUTh YMEHHUE yYalTUXCS MPUMEHSATH TPUTOHOMETPHUYECKHU armapar
NP PELLICHUU T€OMETPUUYECKUX 3a/1ay.



Cunyc m xocuHyc Jo6oro yrima or 0° mo 180° BBOASATCS € TOMOIIBIO CIMHHUYHON
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB W BBIBOJUTCA €Ill€ OJHA
dbopmyIa TIomaan TpeyrojabHuKa (ITOJ0BHUHA POU3BEACHUS ABYX CTOPOH HA CHHYC YIJIa MEXY
HUMHU). DTOT anmnapar NpUMEHSIETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkanspHoe TpPOM3BEJICHUE BEKTOPOB BBOAMTCS Kak B (u3uke (Ipou3BeIeHUE JIMH
BEKTOPOB Ha KOCHHYC YyIJIa MEXAy HHMH). PaccMaTpuBarOTCs CBOWMCTBA CKaJISIPHOTO
MIPOM3BEICHUS U €r0 MPUMEHEHHUE MTPU PEIICHUH T€OMETPUUYECKHX 3a/1a4.

OcHOBHOE  BHUMaHHE  CJEIyeT  yISIUTh  BBIPAa0OTKE  MPOYHBIX  HABHIKOB B
MPUMEHEHUN TPUTOHOMETPHYECKOTO anrmapara Mpu PeIIeHUH FTeOMETPUISCKHX 3a/1a4.

JInHA OKPY:KHOCTH M TUI0IAAb Kpyra (12 yacos)

[IpaBunbHble  MHOTOYroNbHUKHA. OKpPYXKHOCTH, OINHUCAaHHAas OKOJO  IPaBHJIHHOTO
MHOTOYTOJIbHUKAa M BIUcaHHas B Hero. llocTpoeHue npaBUIIbHBIX MHOTOYTOJIBHHKOB. JlMHA
okpyxHocTH. [1momans kpyra.

Ocno6nas yenp: pacUIMPUTh 3HAHHME YYAIIUXCSl O MHOTOYTOJbHUKAX; pPaccMOTPETh
MOHATHUS JUIMHBI OKPY>KHOCTH M IUIOINAAHM Kpyra ¥ (popMyIbl /Ui MX BBIYHCICHHA. B Hauame
TEMBI J1a€TCSl ONpEICIICHUE MPABUIHLHOIO MHOTOYTOJIbHUKA M PAacCMaTPHUBAIOTCS TEOPEMBI 00
OKPYXHOCTSIX, ONMCAHHOM OKOJO HIPaBWJIBHOTO MHOIOYroJIbHHKA W BIUCaHHOW B Hero. C
MOMOIIbI0 OMUCAaHHOW OKPYKHOCTH PEIIAIOTCA 33Jauyd O TIOCTPOCHUH MPaBUIBHOTO
MECTUYTOJIbHUKA U IIPABUJIIBHOI'O 2n-erJII)HI/IKa, €CJIN JaH HpaBI/IJII)HI)If/'I N-yroJbHUK.

DopMyIbl, BBIpAKAIOIIUE CTOPOHY MPABUILHOIO MHOTOYTOJIbHUKA U PaInyC BIUCAHHOU B
HEro OKPY>KHOCTH Yepe3 paguyc ONMUCAHHON OKPYKHOCTH, UCIIOIB3YIOTCS MPHU BbIBOJAE (HOopmMyI
JUTMHBI OKPYXHOCTH U IUIOIIAAN Kpyra. BeIBoI omupaeTcs Ha MHTYUTUBHOE IMPEICTaBICHHUE O
npeacic: Mnmpu HCOTrpaHNMYCHHOM YBCIIMYCHUHM 4YHUCIa CTOPOH IPAaBHUIJIIBHOTO MHOI'OYI'OJIbHHKA,
BIIMCAHHOTO B OKPY>KHOCTb, €r0 MEPUMETP CTPEMUTCA K JITMHE 3TON OKPYKHOCTH, a IUIOMIAIbh —
K IUTOIIA/IA KPyTa, OTPAaHUYEHHOTO OKPY>KHOCTBIO.

JiBuzkeHust.(74acoB)

Otobpaxxenne miuockoctu Ha ceOs. Ilonstue nBwkenus. OceBas W ILEHTpajbHas
cumMetpui. [Tapamnensnsiii nepenoc. [loBopor. Hanoxenus n qBrkeHus.
OcHo6nas yenb — TO3HAKOMUTBH Y4YalIUXCs C IOHATHEM JABM)KEHHS M €ro CBOWCTBAMH, C
OCHOBHBIMM BUJAMHU JIBUOKCHUI
JIBIKeHHE IUIOCKOCTH BBOJAUTCS KaK OTOOpaXeHHe IIJIOCKOCTM Ha cels, CoXpaHsollee
paccrositHue Mexay Todkamu. [Ipm paccMOTpeHMM BUIOB JBHKEHHM OCHOBHOE BHUMAHHE
yJIeNIAeTCsl TOCTPOECHUI0 O0pa30B TOYEK, MPSAMBIX, OTPE3KOB, TPEYrOJIbHUKOB IPU OCEBOM H
LEHTPaJIbHOW CHUMMETPHSX, MapajlieibHOM mepeHoce, nmoopore. Ha addexkTHbIx mpumepax
[IOKa3bIBACTCA IPUMEHEHUE IBUKCHUN IIPU PELICHUU N'€OMETPUUECKUX 3a/1a4.
IloHsiTHE HANOKEHUSI OTHOCUTCS B JAHHOM KypCe€ K YMCIy OCHOBHBIX IOHATHH. JlOKa3bpIBaeTcs,
YTO TIOHSTHS HAJIOXKEHUS U JIBIKEHUS SIBIISIOTCS] SKBUBAJICHTHBIMU: JTI000€ HAJI0XKEHHE SIBIISETCS
JBUKEHHEM IIJIOCKOCTH M 0o0patHO. M3ydeHue nokazarenbcTBa HE SBISETCS 00S3aTEIbHBIM,
OJIHAKO CJIEAYET PACCMOTPETH CBSI3b ITOHATUI HAJIOKECHUS U IBUKEHUS.

HauanbHble cBeJleHHS U3 CTEPEeOMETPHH.
00 akcuomax miaHuMeTpum. (5 4yacos)

MHororpaHHuk, mpuU3Ma, MNapajUlelenunes, o0beM Tena, CBOHCTBAa MPSIMOYTOJILHOTO
napayenenumnena, nupamuaa. Llumaaap, konyc, chepa u map.

Ocnoenas yenvp - JaTh HadallbHOE TIPEJCTABICHHE O TElNaxX W TMOBEPXHOCTIX B
MPOCTPAHCTBE, MO3HAKOMUTD YYallIUXCAd C OCHOBHBIMU @opMynaMH JJ1s1 BBIYUCIICHUA nnomaneﬁ
MOBEPXHOCTEH 1 0OHEMOB Tell.

Hate Oomee TayOOKO€ TIPEACTABICHHE O CHCTEME AaKCHOM IUITAaHUMETPUU |
AKCHOMATHYECKOM METOJIE.

Hrorosoe nosropenue. Pemenue 3agau. (64acoB)



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBbI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOorpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILIEMY POCCUHCKONM MaTeMAaTHKH,
LEHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUHN B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealiu3allid €ro Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO ATUYECKUX IMpOOJEeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHIKEHUI
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUUYECKOTO 00pa30BaHUs Ha MPOTSKEHUU BCEl
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAeKTOPUH OO0pa3oBaHUA U
KU3HEHHBIX TVIAHOB C YYETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH, YMEHUIO BHIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAllMe B JIEATETBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX NpeACTaBIeHUil 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWA MHUpPA, OBJIAJACHHEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAJIBLHOIO 0JIAroONnoJay4us:

TOTOBHOCTBbIO NIPUMEHATH MAaTEMaTHYECKHUE 3HAaHUS B HMHTEpEcax CBOErO 370pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE MUTaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HaHWU NI pelieHHs 3a7ad B 001acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIAaHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKpY>KaIoLIel cpesbl, 0CO3HAHUEM IJ100aIBHOIO XapakTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;

8) aganTanmusa K H3MEHAIIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH



KOMIIETCHTHOCTH 4€pe3 NPAKTHUYECKYIO ACIATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTBHCS y OPYIHX
Jrofiel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UAEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEe HEU3BECTHBIX, OCO3HABAThH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLMiIl KOHTpMEp, KOPPEKTHPOBaTh NMPHUHUMAEMble pEIIEHUS U
neicTBus, popMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

Kanennapno-TeMaaneckoe IJIAHUPOBAHHEC

Ne HaumeHoBaHue TeMbI Koua-Bo Hara

4acoB NPOBeeHUsI

1-2 | BBoaHOE NOBTOpEHHE 2

I'naBa IX. BekTopsl (12 yacoB)

3 ITousiTue BekTopa. PaBeHCTBO BEKTOPOB 1

4 OTKJ1a1bIBAaHUE BEKTOPA OT JAHHOW TOUYKU 1

5 CyMMa JABYX BEKTOPOB. 3aKOHBI CJIOXKEHHUs 1

6 CyMMa HECKOJIbKUX BEKTOPOB 1

7 Bprunranue BeKTOpoB 1

8 Pemenue 3anau no teme «CliokeHHE M BBIYMTAHUE 1
BEKTOPOBY

9-10 | YmHOXeHUue BEeKTOpa Ha YUCIIO. 2

11 [IpumMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4 1

12 Cpennsis TuHUS Tpaneun 1

13 KontposabHasi padora Nel 1

14 AHaJIn3 KOHTPOJIbHOM paboThl. PaboTa Ha onnOkamMu 1

I'naBa X. Metoa koopaunat (10 yacoB)

15 Paznoxxenne BekTOopa MO JABYM HEKOJUIMHEAPHBIM 1
BEKTOpaM

16 KoopauHatsl BekTopa 2

17-18 | Ilpocreiitme 3a1a4u B KOOPAUHATAX 2

19 Pemenue 3a1a4 METO10M KOOPIUHAT 1

20 | YpaBHeHHE OKpYKHOCTH 1

21 YpaBHEHME NPSAMOI 1

22 Pemenne 3anau no teme «YpaBHEHUE OKPYKHOCTH U 1
IPSIMOI»

23 KonTpoJsbHasi paGora Ne2 1

24 AHanu3 KOHTPOJIbHOI paboTel. PaboTa Hax ommbOkaMu 1

I'naBa XI. CooTHOmIEHNSI MEKY CTOPOHAMM U YIJIAaMH TPEYroJbHUKA.
CkajasipHoe npou3BeeHne BeKTopoB (14 yacoB)

25 Cunyc, KocuHyc M  TaHreHc  yriaaOcHOBHOE 1
TPUTOHOMETPHUYECKOE TOKIECTBO. dopmyitel
PUBEICHUS

26-27 | @opmyina asi BBIYMCICHUS KOOPAWHAT TOYKU 2

28 Teopema 0 II0Ia U TPEYroJbHUKA 1

29 Teopema cUHYCOB 1

30 Teopema KOCHHYCOB 1

31-32 | Pemenue TpeyronbHUKOB. M3MepuTenbHbIE paboThI 2




33 O6o6menne mno TemMe «COOTHOIIEHHUS — MEXITY 1
CTOPOHAMH U YTJIAMU TPEYTOJIbHUKA»
34 CKaJIsipHOE MTPOU3BEICHNUE BEKTOPOB 1
35 CxasipHO€ MPOM3BEICHUE B KOOPAMHATAX 1
36 [IpuMeHeHre CKalSpHOTO MPOU3BEICHUS BEKTOPOB 1
IpY pelICHUE 3a/1a4
37 KonTpoJsbHasi paGora Ne3 1
38 | Ananu3 xoHTpONBHOI paboThl. PaboTa Hax ommbkamu 1
I'naga XII. JIinHa okpy:KHOCTH U II0IAABL Kpyra (12 yacoB)
39 ITpaBUIBHBIN MHOTOYTOJIBHUK 1
40 OKpyXHOCTb,  OIKCAaHHAas  OKOJO  MPAaBWJIBHOIO 1
MHOTOYTOJIbHUKAa M  BIHCaHHas B IPaBUJIbHBIN
MHOTOYTOJIbHUK
41 @opMyIIbl ISl BBIYUACIEHUS IOLIAJH IPABUIBHOTIO 1
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U Painyca BIUCAHHOMN
OKPY>KHOCTH
42 Pemenue 3amay o teme «IIpaBuabHbIiI 1
MHOTOYTOJIbHHK
43 JlnHa OKpyXHOCTH 1
44 Pemenue 3amay no reme «JlJIMHA OKPY>KHOCTHY 1
45 [1nomaae Kpyra u KpyroBoro CeKTopa 1
46 Pemenne 3amau no Tteme «llmomaas kpyra wu 1
KPYTOBOT'O CEKTOpay
47-48 | O606menue o Teme «JTMHa OKPYKHOCTH | IUIOIIATH 2
Kpyray. Perenue 3anau
49 KontposabsHasi padora Ned 1
50 AHaJIn3 KOHTPOJIbHOM paboThl. PaboTta Ha onrOkamMu 1
I'nasa XIII. IBuxkenus (7 yacon)
ol [Tonsitue nBukenus. CBOWMCTBA IBHKCHHUIN 1
52 Pemenue 3amau mo Teme « IloHsATHE IBMOKEHUS. 1
OceBas ¥ LIGHTpaJIbHAsE CHMMETPUN»
53 [TapayurenpHBINH TEPEHOC 1
54 IToBopot 1
55 Pemenue 3aau no reme «JIBrKeHUs» 1
56 KonTpoJsbHasi pa6ora NeS 1
S7 AHaJIn3 KOHTPOJIbHOM paboThl. PaboTta Ha onrOkamMu 1
I'naBa XIV . HavaJbHble CBeleHHsI U3 CTepeoMeTpUH (5 4acoB)
58 ITpusma. [lupamuna 1
59 O6BEM 1 TIIOIIAb TOBEPXHOCTH MHOTOI'paHHHUKA 1
60 [lwmHAp 1 KOHYC 1
61 Cdepa u map 1
62 006 akcuoMax MJIaHUMETPUHU 1
IToBTopenue (6 yacos)
63 [ToBTopenue mo temam «HayanpHble TeOMETpUUYECKHUE 1
cBesieHus», «IlapasienbHble MpsiMBIe
64 IToBTOpenue no teme «TpeyroabHUKN» 1
65 IToBTOpenue no reme «OKPYKHOCTBH) 1
66 [ToBropenne 1o TemMaM  «YeTBIPEXYTONBHUKIY, 1
«MHOTOYTOJIbHUKI
67 [ToBTopenne mo TemMaM «Bekrope», «MeTton 1
KOOpAMHATY, «J{BIKEHUSD
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| HTorosasi kKoHTpoJIbHasi paboTa Neb | 1 |

»w

arwbdE

YuyeOHO-MeTOANYECKOE 00ecIeueHne

I'eomerpua. T.A. bypmuctpoBa. COopHuk paboumx mporpamm. 7 — 9 kmaccel:. — M.:
IIpocsemenue, 2014r.

I'eometpus, 7-9: yueO, mist 7-9 k. / [JI. C. Artanacsan, B. ®@. Byry3os, C. b. Kagomies u ap.].—
M.: [Ipoceemenne, 2017.

Hdunaktrnueckue Marepuansl mo reomerpuu st 9 ki. / [b. I. 3uB]. — M.: [IpocBemenue, 2013.
N3zyuyenne reometpun B 7, 8, 9 Kilaccax: MeToAndYecKue pekoMeHmanuu: kH. aist yuurens / JI.C.
ArtanacsiH, B.®. byty3os, 0.A. I'mazkoB u jp. - M.: [Ipocsemienue, 2010 — 2018.

NudopMalimoHHble HCTOYHUKHA

http://urokimatematiki.ru
https://oge.sdamgia.ru/
http://www.openclass.ru/
http://festival.1september.ru/
http://fgos-matematic.ucoz.ru
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