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MNOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MMOHSTUH
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00ecIedrnBaIOLINX
MPEEMCTBEHHOCTh W TEPCHEKTHBHOCTh MAaTEMaTHYECKOTO O0Opa3oBaHUS
oOydJarommxcs;

e Pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXCs,
MO3HABATEJIbHOM aKTUBHOCTH, HMCCIIEOBATEIbCKUX YMEHHM, MHTEpeca K
W3YYCHUIO MaTEMAaTHUKH;

e TMOJIBeJICHUE OOYYaIOIMIUXCS HA JJOCTYMTHOM JIJI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIETO MUPA;

e (opmupoBaHue PyHKIIMOHAIBHON MAaTEMATUYECKON IPAMOTHOCTH: YMEHHUS
pacmo3HaBaTh MaTEMaTHYECKHEe OOBEKTBI B PEATBHBIX IKU3HCHHBIX
CUTyallWsIX, TMPUMEHATh OCBOCHHBIC YMEHHUS IS PEHICHUS MPAKTHKO-
OpUEHTHUPOBAHHBIX 3aJlay, HHTEPIIPETUPOBATH MMOTYYEHHBIC PE3yIbTaThl U
OIICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaIIUH.

OCHOBHBIE JMHUU COJIEpPKaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudMeTHIeCcKasi U reoMeTpruyecKasi, KOTOpble Pa3BUBAIOTCS MAPATIICIBHO, KaXaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOM,
a B TECHOM KOHTAKTE M B3aUMOJIeHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONMKUCATEIbHON CTAaTUCTHKHU.

N3yuyenue apudmMeTnueckoro mMaTepualia HaUMHAETCS CO CUCTEeMaTH3alluUd U
pa3BUTHS 3HAHWW O HATypaJIbHBIX YHCIIAX, MOJYYCHHBIX HA YPOBHE HAYAJIHLHOTO
obmrero oopa3oBanus. [Ipu TOM COBEpPIIIEHCTBOBAHUE BEIYMCIUTEILHON TEXHUKU H
dbopMHpOBaHUE HOBBIX TEOPETUYECKUX 3HAHMM COYETACTCS C Pa3BUTHEM
BBIYHMCIIUTEILHON KYJIbTYPhI, B YACTHOCTU C OOyYE€HHEM MPOCTEHIINM MpuéMam
MIPUKUIKA W OIICHKH PE3YJIbTaTOB BBIUMCICHUN. M3ydeHne HaTypalbHBIX YHCET
NpoJ0JDKaeTCs B 6 Kilacce 3HAKOMCTBOM C HayaJdbHBIMH TOHATHSIMH TCOPUHU
JETUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX W JIECATUYHBIX JpoOei OTHECEHO K 5
KJIacCy. DTO MEPBBIN 3Tal B OCBOCHHH JIPOOEii, KOTr/a MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHATUSAMH TeMBbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
JnpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUCHUIO ACCATUYHBIX IPOOCH, 4TO
[EJIECO00Pa3HO C TOYKU 3PEHUS JIOTMKW H3JI0KEHUS YHCJIOBOW JIMHUU, KOTJA
npaBuia IeHCTBUMA C AECATUIHBIMU JPOOSMU MOKHO OOOCHOBATh YK€ N3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS IEUCTBUI C OOBIKHOBEHHBIMU JIPOOSMH. 3HAKOMCTBO C
JECATUYHBIMH JIPOOSIMH PACITUPUT BO3MOYKHOCTH JIJISI TOHUMaHUS 00YyJIarOIITUMUCS
MIPUKJIAHOTO MPUMEHEHHSI HOBOM 3aITMCH MPU U3YUCHUH JAPYTUX TPEIAMETOB U IPH
MPAKTUYECKOM HCTOIb30BaHnu. K 6 Kiaccy OTHECEH BTOpPOM ATam B M3YYCHUU



npobeil, TrHe TPOUCXOJUT COBEPIICHCTBOBAHHUE HABBIKOB CPaBHEHHS U
npeoOpazoBaHusi ApoOei, OCBOEGHHWE HOBBIX BBIYUCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHHUKH BBIUHCICHUW, B TOM YHUCJIE 3HAYEHUW BBIPAKECHUM,
collepKallluX M OOBIKHOBEHHBIC, W JIECATUYHBIE JIPOOW, YCTAHOBJICHUE CBS3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHHs 3a71a4 Ha Jpoou. B Hauase 6 kinacca
IIPOUCXOJNUT 3HAKOMCTBO C MIOHSITUEM IIPOLEHTA.

Oco0eHHOCThIO H3yUEHUS MTOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCE SIBJIICTCS
TO, YTO OHHM TaKX€ MOTYT paccMaTpUBaThbCs B HECKOJBKO 3TaroB. B 6 kiacce B
Havaje u3ydeHus TeMbl «l1onoKuTeNbHbIE U OTPULIATENBHBIE YHCIIAa» BBIAEISAETCS
noareMa «llenpie uncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUUATEIbHBIMU
YuclaMM M JCUCTBUAMH C TOJIOKUTEIBHBIMA M OTPULATEIbHBIMH YHCIIAMU
IPOUCXOJIUT Ha OCHOBE COJIEP>KATENIBHOIO MOAXO0AA. DTO MO3BOJISIET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYyYarolUXcs TMPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MPaBWIAMH 3HAKOB IIPU BBINOJIHEHUHU
apu(pMeTHYecKux JAevcTBUi. V3ydeHune palnMoHaIbHBIX YHCENI Ha 3TOM HeE
3aKOHYUTCSA, a OyIET MPOJOJIKEHO B Kypce alireOpsl 7 Kiiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax MCHOJIb3YIOTCS
apupmernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCIAUTEIBHBIX HABBIKOB B
5—6 Knaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a7a4M CICAYIOIINX BUIOB: 337a4d Ha
JNBWKEHUE, HA YacTH, HA NOKYNKHA, Ha pabOTy U MPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U Tiponopuuu. OOydaroumecs: 3HaKOMATCS ¢ TpUEMamMu
pelieHus 3aaad  nepedopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth cC
uHdopMaIuen, peacTaBIeHHON B (hopMe TaOIHI] WK JUATPAMM.

B mporpamme yuebHoro kypca «MaremaTuka»  MpPEAyCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyeckux mNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHMCJa B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa
BBOJUTCSI MOCTENEHHO. DyKBEHHas CHUMBOJIMKA MIMPOKO HCIHOJIB3YETCS MPEXIE
BCETO JIJIs1 3aMHMCH OOIINX YTBEPKIACHUM U TPEI0AKEHHM, (pOpMyYJI, B YaCTHOCTH JIJIst
BBIYMCJIEHUS T€OMETPUYECKUX BEJMYHH, B KAUECTBE «3aMECTUTEISD YNCIIA.

B mporpamme yueOGHOro kypca «Maremartnka» MpeACTaBICHA HarJsIHAS
reOMETpHUS, HaIpaBJICHHAs Ha  pa3BUTHE o0Opa3Horo MBILUIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YyYEHHUHU TF€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIHO-ITPAKTUYECKOM
YpOBHE, OMHUPAETCS Ha HArJIAIHO-00pa3HOE MBIIUIEHUE O0ydaromuxcs. bonbiias
pOib  OTBOOUTCA  NPAKTUYECKOM  NESITENBHOCTH, OIBITY, JKCIEPUMEHTY,
MozeanpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETpUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMHu, y4daTcs
u300pakaTb HMX HAa HEJIMHOBAHHOM M KJeT4yaTroil Oymare, paccMaTpUBaIlOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HaAIrVIAAHOM T€OMETPUU 3HaHU,



MOJIYYCHHBIC OOYYaIONMMMHUCS HAa YPOBHE HAYaJIBHOTO OO0IIero oOpa3oBaHUs,
CUCTEMAaTU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo y4yeOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErPUPOBAHHBIN
npeaMmer «MareMatrkay, KOTOpbIA BKIIOYAeT apuMeTHuecKuil marepuanl u
HaIISIHYI0O T€OMETPHUIO, a TakKKe NPOIEJEBTUYECKUE CBEICHUS U3 aireopsl,
9JIEMEHTHI JIOTUKU U Hayaiaa OMUCATeIbHOW CTATUCTHUKH.

Ha u3yuenune yudeOHOro kypca «Maremarukay otBoautca 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kiacce — 170 gyacoB (5 4acoB B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble 4nciia v HYJIb

HarypansHoe umcno. Psa nHatypanbnbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOM (YMCIOBOM) MPSIMOA.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HOpHUMED
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCITUUHAs CUCTEMA CUHUCIICHUA.

CpaBHeHUE HATypaJbHBIX YUCEJ, CPAaBHEHUE HATYPaJIbHBIX YUCEI C HYJEM.
CrniocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CroxeHne HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. Brluntanue
KaK JeiicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHE HAaTypaJIbHBIX YMCEJl, CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak JeicTBue, 00paTHOE YMHOKEHHUIO.
KoMmnoHeHTel  neWcTBUM, CBA3b Mexnay Humu. lIpoBepka pe3synbraTa
apudmerudeckoro naeictusa. l[lepeMecTuTenbHOE M CoueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 11si 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(pMETUUYECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE YHCIA, Pa3lioKeHUEe Ha MHOxutenu. [Ipocteie u
coctaBHble yucina. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb C HATypalibHBIM TOKa3aTeleM. 3alKuCh 4YHUCIA B BHUJE CYMMBI
Pa3pAIHBIX CIAracMbIX.

HucnoBoe BbIpakeHHe. BbIUMCIIEHWE 3HAYEHWU YMUCIOBBIX BBIPAXKCHUM,
MOPSAOK  BBINIOJHEHUs  JIeucTBUM.  Mcmonb3oBaHWE  NPU  BBIYHUCICHUAX
MEePEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACIPEACTUTEIBHOTO CBOMCTBA YMHOKEHHS.

Apodu

[IpencraBienre o JpodW Kak crmocoOe 3almucu  YacTH  BEJTUYUHBL.
OO6bikHOBEHHBIE poOu. [IpaBunbHBIC U HENMpaBUIbHBIE ApoOu. CMeanHas Jpoob,
MpECTaBICHUE CMEIIAaHHOW APOOM B BHJE HEMPaBWIHHOW ApOOU U BbIJEICHUE
LEJI0M YacTH YKClIa U3 HenpaBWIbHOU Ipodu. M3o0pakenue npoOel ToukaMu Ha
YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO podu. CokparieHue npooeit. [Ipuenenue
npobu kK HOBOMY 3HameHaTeno. CpaBHEeHHE apoOeit.

CrnoxxeHne W BhIUMTAaHUE IpoOel. YMHOXKEHHE U JIeJieHne apo0ei, B3auMHO
oOpatHble apodu. HaxoxaeHne 4acTu 1e0To U 1eJI0TO 0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBneHue AecITUUHONW ApoOU B BHUJC
OObIKHOBEHHOH. IM300pa’keHne JeCATUYHBIX ApoOeW TOYKaMHU Ha YHCIOBOMN
npsimoii. CpaBHEHUE NECSITHUHBIX TPOOEH.



Apudmerndeckue ACHUCTBUA C JACCATHYHBIMH Jpobsimu.  OxpyrieHue
JECATUYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3ajgady  apudMeTHyeckuMm  crnocoboM. Pemienue
JOTUYECKUX 3ajad. Pemenue 3agad mepeOOpoM BCeX BO3MOXKHBIX BapUaHTOB.
Hcnonp30BaHue Npy pelIeHUH 3a1a4 TaOJIHI] U CXEM.

Pemenne 3amad, copepKamUX 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYHHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEPEHUs: MacChl, 00bEMA, 1IEHBI, PACCTOSHUSA, BpEMEHHU, CKOPOCTU. CBSI3b MEKITY
€AUHULIAMHU U3MEPEHUS KAKIOW BEIIMYMHBI.

Pemenne oCHOBHBIX 3a7a4 Ha JpoOHu.

[IpencraBienne qaHHBIX B BUIE TAOJIUII, CTOJIOUATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTB, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnmuHa oTpe3ka, METPUYECKNE €IMHUIIBI JJIUHBI. [[IMHa TOMaHOM, IEPUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsinaele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHOM W KJIETYaTON
Oymare. Mcrnonb30BaHue CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas NOPSAMOYrOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, N300paKEHHBIX HA KJIET4aTOM Oymare.
EnvnHuiel n3MepeHust 1I01aim.

Harnsinaeie mpencTaBieHus O TPOCTPAHCTBEHHBIX (QUTYpaX: MPSIMOYTOJIbHBIHI
napaienenunea, — ky0o, — MHororpaHHuku. — M3o00paxkeHune — mpocTermmx
MHOTrOoTrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUJIMHA U IPYTUX MaTepUasoB).

O0BEM TPSAMOYTOJBLHOIO TMapajuiesienunena, Kyoa. EnuHuiel uzmepeHus
o0bEMma.

6 KIIACC

HarypaJjbHble yuciaa

Apudmernueckre ICHCTBUS C MHOTO3HAYHBIMUA HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonp30BaHre Npy BBIYUCIEHUAX IEPEMECTUTEIBHOTO U COUETATEIBHOTO CBOMCTB
CJIO’KE€HMS 1 YMHOKEHH S, PACIIPEAECIUTENBHOTO CBOMCTBA YMHOXEHUSI. OKpyTrieHue
HATypaJIbHbIX YHUCEII.



Jlenurenu u KpaTHbIE YKCia, HAMOOJBIIMI OOLIUI NENUTEIh U HaUMEHbIIIee
oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U IIPOU3BeeHUs. [leneHne ¢ ocTaTkoM.

Jpoon

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHMe U ynopsiiounBaHue apoOei. Pemenue 3aau Ha HAX0XKJIEHUE YacTU OT
LEJI0r0o W LEeNoro mo ero 4yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JEJIeHUS.
[IpencraBnenne AeCITHYHON ApOOU B BUAEC OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
npeCcTaBlIeHUs OOBIKHOBEHHOM IpoOU B BUJIE IECATUUHOM. [lecsiTuuHble Apodu u
METpUYECKask CUCTEMA Mep. ApU(PMETUUECKHUE AEUCTBUSI U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMHU.

OtHomienne. J[lenenwe B JaHHOM OTHOIIEHWH. Macmral, TPOMOpIus.
[IpuMeneHne nponopuni PYU PELICHNHN 3a1a4.

[TonsiTHE poLeHTa. BhIuncaeHNe IPOLEHTa OT BEIUYMHBI U BEIUYHHBI 110 €€
IpOLEHTY. BbIpaskeHue mpoueHTOB JNECATUYHBIMHU ApoOsMu. PemeHue 3agau Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

HHonoxureabHbIe H OTPHLATEIbHBIC YUCIA

[lonoxwurenbHble U OTpULATENBHBIE yucaa. Llenpie yncna. Moaynp 4wucina,
reoMeTpuyecKas HHTepHpeTanuss Monayss uucia. M3o0paxeHue dyucen Ha
KOOpJIMHATHOM  mpsAMOW. YucimoBele  NpomMexyTkd. (CpaBHEHHME  YHCElL
Apudmernueckue TeUCTBUS C MOJI0KUTEIbHBIMU U OTPULATEIbHBIMUA YUCIIAMH.

[IpssMOyTOJIBHAS cUCTEMa KOOPAMHAT Ha IIOCKOCTH. KoopamHaTel TOUkM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

BykBeHHBIe BbIpaKeHUs!

[Ipumenenue OyKB 1715 3aIMCU MAaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHU .
CpoiicTBa apudmeTnueckux JeHcTBUN. DyKBEeHHBIE BBIpAKEHUS U YHCIOBBIE
IIOZICTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyisl, popmyasl IepUMETpa U MIIOAAN IPIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajuienenunena u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenune TekCcTOBBIX 3amady  apuMeTHyeckuMm  crnocoboM. Pemienue
JIOTHYECKHX 3ajad. Perenue 3aa4 nepe6opoM BceX BO3MOKHBIX BApUAHTOB.

Pemwenne 3amad, conxepamux 3aBUCHUMOCTH, CBS3bIBAIOLIUX BEJIMYHHBIL:
CKOPOCTBb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOAUTENILHOCTh, BpeMsi, 00BEM paboThl. EQuHUIBI H3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEX Y €AMHULIAMU H3MEPEHUS
KaK10M BEJINYUHEI.

Pemienne 3anmad, CBs3aHHBIX C OTHOLIEHHUEM, MPOIOPLHUOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIlIeHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.



OneHka M TPUKUAKA, OKpyrieHue pesynbrata. CocTaBieHHE OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBUIO 3aJa4H.

[IpencraBieHne AaHHBIX C MOMOINBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMBbl: YTEHUE U MOCTpOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasignas reomerpus

Harnsigaeie npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTrOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosioKeHue [BYX NPSAMBIX Ha IJIOCKOCTH, IapasulesibHbIC
npsIMbIE, TMEPICHAUKYIISIpHBIE MpsMble. M3MepeHue paccTOsSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJpaTHOU CETKeE.

W3mepeHre W MOCTPOEHHME YIVIOB C IMOMOIIBI TpaHcnoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, MIPUMEPBHI
YETHIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHaneid. M3o0pakeHue reoMeTpudyecKkux (QUryp Ha HEIMHOBAHHOMU
OymMare ¢ WCHOJb30BAHUEM LMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp MHoroyroipHuka. I[loHsiTue mIoOmAanU (GUTYpHI, EIUHUIIBI
u3MepeHus miomaau. [ Tpudbnmxénnoe n3mepenne mwiomaau Guryp, B TOM 4ncie Ha
KBaJpaTtHOl ceTke. [IpuOmmx€HHOE W3MEpEHHE IJIMHBI OKPY>KHOCTH, IJIOLIATN
Kpyra.

CumMeTpusi: LIeHTpaJIbHAas, OCEBast U 3€pKaJIbHAsi CHMMETPHUH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

HarnsinHble npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: mapajuiesienuIe],
Ky0, mnpu3Ma, nupaMuaa, KOHyC, MWIMHApP, map u cdepa. M3o0paxeHue
nmpocTpaHcTBeHHBIX (Quryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHIApPA U
konyca. Co3mganue Mojelieil mpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, mpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAOB).

[lonarue oObEéMa, eAUHUIBI u3MepeHuss o00béMa. OOBEM NPSMOYTOJIBLHOTO
napajuienenumneaa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«MaremaTuka» XapakTepu3yroTCs:

1) naTpuoTHyYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealu3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTHXKCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PELUICHHH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccHOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMaHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl uenoBeuecKon
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe Bocnuranme, GopMHpPOBAHHE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢undeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, IUIAHUPOBAHUS MOCTYIIKOB U OIEHKHU
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble jornyeckue AecTBUA:

e BBIABIITh M XapPaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
O00BEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (DOpMYIHpPOBATH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA I OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (aKkTax, MTAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoJIee TOAXOMAMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOAEHUS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAKXKe BBIJIBUTATh
MIPEINOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALUU UM HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
y4uTeneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJIsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapYXKWUBAaTh Pa3U4Me W CXOJICTBO IO3UIIHMHA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIyaTbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOW pabOThl, pacrnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U pPe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPHUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, JITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeMaTUYeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YyT BOSHUKHYTB IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSICHATH NMPUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIelH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B S5 kjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYMCICHUS

[ToHnMaTh ¥ MPaBUIIBHO YNIOTPEOJIATh TEPMUHBI, CBSI3aHHBIE C HATYPATbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMH.

CpaBHHUBaTh U YHNOPSAOYMBATH HaTypalbHbIE YHCJIA, CpPAaBHUBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE TPOOH, JECATHUHBIE TPOOH.

CoOoTHOCHUTh TOYKY HA  KOOPAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HAaTypaJibHbIE YHUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.

Bemonusate apudmMernyeckue JEHCTBUS C HATypadbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaIbHbIE YNCTIA.

Pemenue TekCTOBBIX 3a/1a4

Pemate TeKkCTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemarte 3amaum, copeprKamue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIHMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aIIUCH, CXEMBbI, TA0JIUIbI, 0003HAYEHUS [TPU PELICHUH
3ajay.

[Tonb30BaTbCd  OCHOBHBIMM  €IMHULIAMHA HM3MEPEHUsS: IEHBI, MAacChl,
pPacCTOsIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW EIWHHIIBI BEIMYHUHBI 4YEpe3
JpyTue.

W3BnekaTh, aHAIU3UPOBATH, OLICHMBATh MH(POPMALIMIO, MPEACTABICHHYIO B
TabJMIle, Ha CTOJIOYATON [uarpaMMe, HHTEPIPETUPOBATh IPE/ICTABIICHHBIE JaHHbBIE,
VCITIOJIB30BATh JAHHBIC [TPU PEILIEHUH 3a/1a4.

Harasgnas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMHU MOHATUAMU: TOUYKA, MIpsMasi, OTPE30K, JIyY,
yroJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH MpPUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEKUUX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX QUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMM: YTOJI, BEpIIMHA, CTOPOHA, JUAroHajgb, C OKPYXXHOCTBIO:
paauyc, uameTp, LEeHTP.

N300paxaTh H3y4YEeHHbIE T'€OMETpUUYECKHE (PUTYypbl Ha HEIUHOBAHHON U
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.



Haxonute [IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 33aJaHHOW JIMHBI; CTPOUTH OKPYKHOCTHb 3aJaHHOTO
paaguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIBHUKA, KBAJIpaTa i UX
MIOCTPOEHMS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

Beraucisate mepuMerp W IUIOMAAL KBajapaTa, MPSIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHHKOB, B TOM dHcle (UTyp, M300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCA OCHOBHBIMU METPUYECKUMH EIUHUILIAMU U3MEPEHHUS JINHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YEpE3 IPYTHE.

Pacnio3naBate mapasuienenunen, KyO, HCHIONb30BaThb TEPMHUHOJIOTHIO:
BEpLIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHHUs NapajUieenurnena,
KyOa.

Boruuciate 00b€M KyOa, mapajlienenurneaa Mo 3aJlaHHBIM H3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemlate HeECHOXKHBIE 3aJa4M HAa H3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYAITUSAX.

K koHmy oOyueHuss B 6 kiacce OOyd4aroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucia v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3AaHHBIC C PA3JIUYHBIMH BHJAAMU YHUCET U
crioco0aMu MX 3aIucH, MEPEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJIHOM (POpPMBI 3aITUCH
4yuciia K Ipyrou.

CpaBHUBaTh U YHOPSAOYUBATH IIEJIbIE YKHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HbBIX 3HAKOB.

BreinmonHaTh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPATLHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
JPOOSIMU, TIOJIOKHUTEIILHBIMU U OTPUIIATEITLHBIMHU YUCIIAMH.

Briuncnars 3HaueHUS YUCTOBBIX BEIPAXKEHU M, BHITIOIHATh TPUKUIKY U OIIEHKY
pe3yabTara BBIYMCICHUH, BBIIOIHATh MPEeoOpa30BaHUsl YMCIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTh TOYKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJIWHATHOM MPSMOM, HAaXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaAMU
3TOM TOYKH.

OxpyrasaTh 1LENble Yuclia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
yucel.

YucsoBbie 1 0yKBEHHbIE BbIPAKEHUSA



[TorumaTe U ynmoTpedaaTh TEPMUHBI, CBSI3aHHBIE C 3AMMCHIO CTETICHU YMCIIa,
HAaXOJUTh KBaJpaT W Ky0 YWCIa, BBIYUCISTH 3HAYCHUS UYMCIIOBBIX BBIPAKEHUH,
COJZIEPIKAILUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMM JEIUMOCTH, PACKIaAbIBaTh HAaTypaJbHbIC YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonp30BaThCA MacIITaOOM, COCTABIATh MPOMOPLIMHA U OTHOLLEHUS.

Hcnonb3oBaTh OYKBHI [iJ11 0003HAYEHUST YUCEN MPU 3aMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABIISATh OYKBEHHbBIE BHIPAXKEHUS U (DOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISIE HEOOXOAMMBbIE TMOJCTAHOBKH U
npeoOpa3oBaHuUs.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CTIOCOOOM.

Pemiats 3a1auun, CBA3aHHBIE C OTHOLLIEHUEM, TPONIOPLIUOHAIBHOCTHIO BEJIMYHH,
MPOIIEHTAMHU, PelIaTh TPU OCHOBHBIE 33/1aud Ha JPpOOU U MPOLICHTHI.

Pemate 3amaum, copepkalme 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTB, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCHOJB3YSd apuPMeTHYECKUE
JNEUCTBUSA, OLEHKY, MPUKUAKY, TI0JIb30BATbCS  E€OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsaTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBHUIO 3a/1a4U.

W3Bnekats wHGOpMAIINIO, MPEICTABICHHYI0 B TaOJUIaX, Ha JIMHEWHOM,
CTOJIOYATOM WU KpPYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE IIPU PEILICHHUU 3a]1a4.

[IpeacraBnsaTe MH(GOPMALIMIO C TIOMOIMIbIO TaOIUILI, JIMHEWHON U CTON0YATOM
JarpamM.

Harasignas reomerpust

[IpuBoauTH TpUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPHUYHBIX (DUTYD.

N300paxkatb ¢ TOMOUIBIO UUPKYJs, JHHEHKHA, TpaHCIOpTHpa Ha
HEJIMHOBAHHOM U KJIETUaTOl Oymare n3y4eHHbIE III0CKUE TeOMETpUIECKHe (GUTyphl
¥ KOH(UTyparuu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS TEOMETPUUECKUMHU MMOHSITUSMU: PABEHCTBO (DUTYP, CHMMETPHS,
UCITI0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP
CUMMETPHUH.

HaxoauTph BeTUYMHBI YTJIOB U3BMEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
YIJIBI 33JJaHHOM BEJIMYMHBI, TTOJIB30BATHCS MPU PELICHUU 3aJa4 I'PagyCHON Mepou
YIJIOB, pacIiO3HaBaTh HA YEepTEKaX OCTPBIN, PSIMOM, PA3BEPHYTHINA U TYIIOU YTJIBL.



Bbluucnars JiuHy JOMaHOW, MEPUMETP MHOTOYTOJbHUKA, IMOJb30BaTHCA
€AMHULIAMU U3MEPEHUS JTMHBI, BBIPAXKATh OJHU €IUHULIBI U3BMEPEHUS JJIUHbBI Yepe3
JpyTue.

Haxonutb, ucronb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSTHUS: MEKTY IBYMS
TOYKaMH, OT TOYKH /10 IPSIMOM, JUTMHY ITyTH Ha KBAaJIpaTHOM CETKeE.

Boruucnars mmomanbk  (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
WCITOJIB30BaTh pa30MCHIE HA MMPSMOYTOJIBHUKH, HA paBHBIC (DUTYPHI, TOCTPAUBAHHE
JI0 IPSIMOYTOJIbHUKA, TI0JIb30BATHCS OCHOBHBIMU €TUHUIIAMU U3MEPEHUS TLJIOIAIH,
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUS IIOIIAIA YEPEe3 APYTHUE.

Pacrio3naBaTh Ha MOJAENAX M HM300paXKEHUSIX MUPAMHUAY, KOHYC, LMJIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIETYATOW Oymare MpsSMOYTOJIbHBIN MapajuIeICTUIeI.

Boraucisats 00bEM IpsIMOYTOJIBHOTO Tapaiiesienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemiath HecHOXXHBIE 3a7a4d HAa HAXOXKJCHHE T€OMETPUUECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE
5 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ndpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Hatypanbnsle uncna. JleiictBus ¢ 43 | Bu6mmoteka [JOK
HATypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
) Harnsannas reomerpus. JInnuu Ha 12 ) bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [IOK
4 1
3 ObbixHOBEHHbIE 1pOOH 8 https://m.edsoo.ru/7f4131ce
bubnuoreka [IOK
4 H .M 10 1
AIULHIHAZ TEOMETPHA. WIHOTOYTONLHIKH https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
5 0 38 1
HlecaTiinEIe ApoOH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsr B 9 | bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
IT 1 2
7 OBTOpCHHE i 0000meHHe 0 https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB I10 170 5 4

I[TPOT'PAMME




6 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NpOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
| 0 30 | bubnunoreka LIOK
FLYPATLHBIC HHCHA https://m.edsoo.ru/7£414736
) Harnsgnas reomerpus. [psmbie Ha 7 Bbu6motreka [JOK
ILIOCKOCTH https://m.edsoo.ru/7f414736
bubnunoreka LIOK
1 1
3 Jlpodu 32 https://m.edsoo.ru/7414736
4 0 C 6 | bubnunoreka LIOK
ATDITA TEOMETPIA. LAIMMETPIE https://m.edsoo.ru/7£414736
5 B 5 6 bubnunorexka LIOK
PIPWRCHIT € DYRBaMH https://m.edsoo.ru/7f414736
6 Harnsaanas reomerpust. @urypsl Ha 14 | | bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka IIOK
7 [TonoxuTenpHbIE U OTPULATETBHBIC YHCTIA 40 1 hitps://m.cdsoo.ru/ 414736
2 I 6 | bu6mmoreka IIOK
PEACTABICHHE AQHHRIX https://m.edsoo.ru/7£414736
9 Harnsannas reomerpusi. @urypsl B 9 | bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o6o0mEeHNE, 20 ) bubnunoreka LIOK
CHCTEMaTHU3anusa https://m.edsoo.ru/7f414736
OBULIEE KOJIMYECTBO YACOB I10 170 6 5

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

5 KUIIACC
KosnuuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
| JlecsiTuyHasi cUCTEMa CUUCIICHHUS. 1 bubnmoreka [JOK
Psn HaTypanbHBIX yncen https://m.edsoo.ru/f2a0ccOc
) JlecsiTuuHas cucTeMa CUMCIICHUS. 1
Psp HaTypasibHBIX yncen
bubmuoreka [JOK
3 H i 4 0 1
ATYPATILHBI PR, ZACIO https://m.edsoo.ru/f2a0cafe
4 Harypanbnsiii psg. Yucno 0 1
5 HatypanbHble uncia Ha | bubnnorexa [HOK
KOOPAMHATHOW MPSIMOI https://m.edsoo.ru/f2a0e0fc
6 Hatypanbhble uncia Ha | bubnuoreka [IOK
KOOPJIMHATHON MPSMOM https://m.edsoo.ru/f2a0e2a0
7 HarypainbHsle ynciia Ha 1 bubnnoreka [JOK
KOOPAMHATHOU IIPSAMON https://m.edsoo.ru/f2a0e426
g CpaBHeHmHe, OKpyTIeHNE | bubnuotexa [JOK
HaTypaJIbHBIX YHUCEN https://m.edsoo.ru/f2a0ce32
9 CpaBHeHHE, OKpYyTIIEHNE 1 bubnmoreka [JOK
HaTypaJIbHBIX YKUCEIT https://m.edsoo.ru/f2a0cf54
10 CpaBHeHMe, OKpyTIeHue | bubmuorexa [JOK
HaTypalbHBIX YHCCI https://m.edsoo.ru/f2a0d300
1 CpaBHeHmHe, OKpyTIEeHHE 1 bubnmuotexa [JOK

HaTypaJIbHBIX YHACEI

https://m.edsoo.ru/f2a0d440




CpaBHeHue, OKpYIJICHHE

12 HaTypaJIbHbIX YUCEIl
13 Apudmernueckue I1eUCTBUS C bubmmoreka [JOK
HATypaJIbHbIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckre IeHCTBHS C bubnuoreka [IOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a0f5Sba
1 Apudmernueckue T1eUCTBUS C bubnunoreka [HOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue T1eUCTBUS C bubnuorexa [JOK
HATypaJIbHBIMHU YUCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue neiicTBus ¢ bubnuoreka [IOK
HaTypaJIbHbIMU YU CIIAMU https://m.edsoo.ru/f2a1015e
13 Apudmernueckue T1eUCTBUS C bubnnoreka [JOK
HATypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2al0c3a
19 Apudmernueckue T1eUCTBUS C bubnuorexa [JOK
HaTypaJbHBIMHU YUCIAMU https://m.edsoo.ru/f2al0da2
CaoiicTBa HyJIs P CIOKEHUU U
20 YMHOXCHHH, CBOMCTBA €IMHHIIBI bubmnorexa [IOK
https://m.edsoo.ru/f2al04ec
MIPU YMHOXEHUU
CaolicTBa HyJIs IPU CII0KEHUH U
21 YMHOKE€HHH, CBOMCTBA €UHUILIBI
MIPU YMHOXEHUU
IIepemecturensHoE U
” COUEeTaTeIbHOE CBOMCTBA CIOKEHUS bubnmnoreka [JOK
Y YMHOXEHHUS, PacIpeaeIuTEIbHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOKEHUS
o IlepemecturensHoe U

COUETaTeIbHOE CBOMCTBA CIIOKEHUS




U YMHOXEHUS, paclpeAeIuTeIbH0e
CBOMCTBO YMHOEHUS

[TepemecTuTenbHOE U

COYeTaTeILbHOE CBOMCTBA CIIOKEHHUS

24 Y YMHOXXEHHUSI, paCIpeIeIUTeIbHOE
CBOMCTBO YMHOEHUS
)5 Jlenutenu v KpaTHbIE YKCa,
Pa3IoKEHUE YHCIIa HA MHOKHUTEIN
26 Jlenurtenu 1 KpaTHbIE YNCTIA, bubnuoreka [IOK
pas3iioKeHUe YUCIa Ha MHOXUTEIIU https://m.edsoo.ru/f2al16b2
7 Jlenutenu v KpaTHbIC YKCa,
pa3IoKEHUE YHCIIa HA MHOKHTEIN
28 [enenue ¢ ocraTkom bubmorexa [JOK
https://m.edsoo.ru/f2al116¢
29 Jlenenue ¢ octaTkoM bubmorexa [JOK
https://m.edsoo.ru/f2al 14fa
bubmuoreka [JOK
30 [IpocTthie u cocTaBHBIEC YnCTa https://m.edsogru/ 2211290
31 [IpocTeie u cocTaBHBIE YHCIIA bubmorexa HOK
https://m.edsoo.ru/f2al 1bb2
0 [Tpusnaku genumoctu Ha 2, 5, 10, bu6mmoreka [JOK
3,9 https://m.edsoo.ru/f2al 1806
3 [Ipusnaku genumoctu Ha 2, 5, 10, bu6mmoreka [IOK
3,9 https://m.edsoo.ru/f2al 196¢
34 YHucnoBbie BhIpaXEHUs ; TOPSAOK bu6mmorexa [IOK
JIeUCTBUI https://m.edsoo.ru/f2al 1f18
35 UucnoBble BEIPAKEHUS; TOPSIOK bu6mmoreka [JOK

NEeUCTBUH

https://m.edsoo.ru/f2a12080




YucaoBwie BBIPpAXCHUA; ITIOPAOO0K

bu6mmoreka [IOK

36
e CTBUM https://m.edsoo.ru/f2a123fa
Pemnrenne TeKCTOBBIX 3a7a4 Ha BCE
37 aprupMeTHYECKHUE ICHCTBHSI, HA buGnnorexa LIOK
P : https://m.edso0o.ru/f2a0f894
JBIKEHUE U TTOKYITKH
Pemenne TeKCTOBBIX 3a71a4 Ha BCE
38 apudmeTnueckue AeUcTBUA, HA buGnnorexa LIOK
P i https://m.edsoo.ru/f2a0f9fc
JBIKEHUE U TTOKYITKH
Pemenne TeKCTOBEIX 3a71a4 Ha BCE
39 apudmeTnuecKue AeUCTBUA, Ha bubnnorexa LIOK
P i https://m.edsoo.ru/f2al21a2
JBUKCHHUE U TTOKYITKH
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
40 apupMeTHIECKe JeCTBUS, HA bubmmorexa LHOK
p a ’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U TTOKYITKH
Pemrenne TeKCTOBBIX 3a7a4 Ha BCE
41 apudmeTnyeckue AelcTBUA, Ha bubmmorera [TOK
p ’ https://m.edsoo.ru/f2a12832
JBUKEHHUE U TTOKYIIKH
Pemnrenuie TeKCTOBEBIX 3a7a4 Ha BCe
42 apudmeTnyeckue AelcTBUA, HA bubmmorera [TOK
p ’ https://m.edsoo.ru/f2a12990
JBUKEHHUE U TTOKYTIKH
43 KonTponbhas padbota no teme bubnuoreka [IOK
"HatypanbHble uncia 1 HyJp" https://m.edsoo.ru/f2al2cba
44 Touka, npsiMast, OTPE30K, JyY. bu6nmoreka [JOK
Jlomanas https://m.edsoo.ru/f2a0d54e
W3mepenue IIMHBI OTPE3Ka,
bu6mmorexa [IOK
45 METPUUYECKUE EAMHUIIBI U3MEPEHUS

JUINHBI

https://m.edsoo.ru/f2a0daee




W3mepenue IMHBI OTPE3Ka,

bu6mmoreka [IOK

4
6 METPHHCCRIE CAUIITHIE! HIMEpeHHA https://m.edsoo.ru/f2a0df3a
JUTUHBI
bu6mmoreka [IOK
47 O
KPYACHOCTE TPYT https://m.edsoo.n/f2a0d684
48 OKpY>KHOCTb U KPYT
[IpakTuyeckas pabora 1o Teme
49 "[loctpoenue y3opa u3 bubmmorexa [IOK
P u,,y P https://m.edsoo.ru/f2a0d7e2
OKpPYKHOCTEH
50 VYroun. IIpsimoi, ocTpblid, TyOH 1 bubnnoreka [JOK
Pa3BEPHYTHIN YTIIIbl https://m.edsoo.ru/f2a1302a
51 VYroa. [Ipsmoii, ocTpblid, Tynou u
Pa3BEPHYTHIN YTIIbI
bu6mmorexa [IOK
52 nu
SMEPEHHE Y108 https://m.edsoo.ru/f2a1319c
bu6mmoreka [JOK
nu
>3 SMEPEHHE YIIOB https://m.edsoo.ru/f2al32fa
bu6mmoreka [JOK
4 nu
> SMEPEHHE YTIIOB https://m.edsoo.ru/f2a13476
55 [IpakTryeckas pabora o Teme bubnuoreka [IOK
"[loctpoenue yriao" https://m.edsoo.ru/f2a13606
56 Hpo06s. [IpaBunbHbIE U bubnuotexa [JOK
HeNpaBUJIbHbIE JPOoOU https://m.edsoo.ru/f2a13764
57 Hpo6s. [TpaBunbHBIE U bubnmoreka [JOK
HEeTpaBWIbHBIE APOOH https://m.edsoo.ru/f2al3c8c
53 Hpo06sb. [IpaBunbHbIE U bubnmoreka [JOK

HCIIPaBHUJILHBIC I[p06I/I

https://m.edsoo.ru/f2al14146




59 Hpo6s. [TpaBunbHBIC U bubnnoreka [HOK
HeTpaBUIbHbIE JpoOu https://m.edsoo.ru/f2a153{2
60 Hpo6s. [TpaBuibHBIC U bubmmoreka [JOK
HEeTIpaBUJIbHBIE IPOOH https://m.edsoo.ru/f2a15582
bubmuorexa [JOK
61 0) 5 0
CHOBHOE CBOHCTRO APODH https://m.edsoo.ru/f2al43e4
bubmuorexa [JOK
62 0) 5 0
CHOBHOE CBOHCTRO APODH https://m.edsoo.ru/f2al451a
bubmuoreka [JOK
63 i 0
OCHOBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2a1463c
bubmuoreka [JOK
64 i 0
OcHOBHOE CBOHCTBO POOH https://m.edsoo.ru/f2al1475e
N bubmuoreka [JOK
65 OcHoBHOE CBOHCTBO POOH https://m.edsoo.ru/f2a14c90
bubmuorexa [JOK
66 O 5 0
CHOBHOE CBOUCTRO ApOLH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApoOU
N bubmuorexa [JOK
08 Cpagnerne xpodeit https://m.edsoo.ru/f2a14f74
. bubmuorexa [JOK
69 Cpasrerme pobeii https://m.edsoo.ru/f2al51f4
70 CpaBHeHnue pobeit
71 CpaBHenue npobeit
7 CrnoxeHue ¥ BRIYUTAHUE bubnmnoreka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7cc4
73 CnoxxeHue 1 BbIYUTaHUE bubmuorexa [JOK

OOBIKHOBEHHBIX JIpOOeit

https://m.edsoo.ru/f2al7e54




CrnoskeHne U BEIYUTAaHHE

bu6mmoreka [IOK

74
OOBIKHOBEHHBIX ApoOeit https://m.edsoo.ru/f2a1802a
75 Ciio’)keHre U BBIYUTAHUE bubmuoreka [JOK
O0OBIKHOBEHHBIX JPO0OCH https://m.edsoo.ru/f2al81ce
76 Clo)keHHe ¥ BBIYUTAHUE bubmuorexa [JOK
OOBIKHOBEHHBIX JIpOOei https://m.edsoo.ru/f2al1835¢
77 CroXeHHe U BEIYUTAHHUE
OOBIKHOBEHHBIX JIpOOEi
73 CroXeHHe U BEIYUTAHUE
O0OBIKHOBEHHBIX JIPOOCH
79 CrnoskeHue 1 BEIYUTAaHHUE
OOBIKHOBEHHBIX JIPOOCi
80 Cwmemannast 1po0b bubmorexa HOK
https://m.edsoo.ru/f2a1592¢
81 Cwmemannast 1po0b bubmorexa [JOK
https://m.edsoo.ru/f2al5a5a
82 Cwmemiannast 1po0b bubmorera [JOK
https://m.edsoo.ru/f2al15b68
bu6mmoreka [IOK
83 CwMmemrannas Apo0b
Ap https://m.edsoo.ru/f2al5e2e
VYMHOXEHUE U [eJICHHUE
84 OOBIKHOBEHHBIX JIpOOEIL; bubmorexa LHOK
P ’ https://m.edsoo.ru/f2al 84e4
B3aMMHOOOpaTHBIE ApoOU
VYMHOXEHUE U [eJIEHNE
. bubnuotexa [JOK
85 OOBIKHOBEHHBIX Ipo0eii;

B3aUMHOOOpaTHBIE IpodU

https://m.edsoo.ru/f2a18692




VYMHOXXEHUE U eJIeHuE

bu6mmoreka [IOK

86 §) oeil;
ODBIKHOBCHHDIX APODEH, https://m.edsoo.ru/f2al8a20
B3aMMHOOOpaTHBIE APOOH
VYMHOXXEHUE U eJIeHUE
87 OOBIKHOBEHHBIX IPOOEH; Bubmorexa ITOK
P ’ https://m.edsoo.ru/f2al18b56
B3aUMHOOOpaTHBIC TpoOH
YMHOKEHUE U eJIcHUE
88 OOBIKHOBEHHBIX APOOEH; buGnnorexa LIOK
APODEI, hitps:/m.edsoo.ru/f2a19088
B3aUMHOOOpaTHBIC IpoOH
YMHOKEHHUE U JIeJIeHUE
89 OOBIKHOBEHHBIX JIPOOEIL; bubnmorexa LHOK
PODEH,; hitps://m.edsoo.ru/f2a19560
B3aMMHOOOpaTHBIC ApOOH
YMHOKEHHUE U IeJIeHUE
90 OOBIKHOBEHHBIX JIpOOEIL; bubnnorexa LIOK
P ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIC ApOoOH
YMHOXKEHUE U JIEIIEHNE
91 OOBIKHOBEHHBIX JIpOOEii; bubmmnorexa [IOK
P ’ https://m.edsoo.ru/f2a198da
B3aUMHOOOpaTHBIE IpodU
Perienne TeKCTOBBIX 3a/a4,
92 conepxkamux apoon. OCHOBHEIE bubmmorera [TOK
JICPAAIIX 1P ' https://m.edsoo.ru/f2al81ce
3aJjauu Ha ApoOu
Pemenne TeKCTOBBIX 3a7a4,
93 coaepxkamux apoou. OCHOBHBIE bubmorexa LHOK
FICPAATIIX ZPOOH. https://m.edsoo.ru/f2a1835e
3aJjauu Ha ApoOu
Pemenne TeKCTOBBIX 3a7ad,
bubmuorexa [JOK
94 conepxammx apoou. OCHOBHBIE

3a/la4M Ha Jpoou

https://m.edsoo.ru/f2al8c5a




Pemenne TekCTOBBIX 3ajJa4y,

95 conepxkamux apoonu. OCHOBHEIE bubmorexa HOK
AICpKalliX Jp ’ https://m.edsoo.ru/f2al8e76
3aJauu Ha ApoOHU
Perienne TeKCTOBBIX 3a/1ay4,
96 conepkamux apoon. OCHOBHEIE bubmorexa [TOK
p POLH. https://m.edsoo.ru/f2al 8f7a
3a/1auu Ha APoOH
Pemenune TeKCTOBBIX 3a11ad,
97 coaepxamux apoou. OCHOBHBIE bubmoreia HOK
Acp Ap ) https://m.edsoo.ru/f2a199f2
3a/1aud Ha APoOH
Pemenne TekCTOBBIX 3a1ad,
98 conepxkamux apoou. OCHOBHEIE bubmorera [JOK
P P ) https://m.edsoo.ru/f2al9c2c
3aJauu Ha ApoOHU
Pemenne TekCTOBBIX 3a1ad,
99 conepxamux apoonu. OCHOBHEIE bubmorexa HOK
AicpalluX 1p ’ https://m.edsoo.ru/f2alald6
3aJauu Ha ApoOH
Pemrenne TekcTOBBIX 3a7a4,
100 conepxkamux apoon. OCHOBHEIE bubmorexa HOK
p P ' https://m.edsoo.ru/f2ala2ee
3aJ1a4M Ha Jpoou
IIpumenenne OYKB [JIs 3aIUCH
101 MéIl)TeMaTI/ILIeCKIz}I: BBIpaKeHUHU U bubmorexa [JOK
. p https://m.edsoo.ru/f2ala3fc
MpeAJIOKEHU N
[Ipumenenue OyKB JUIs 3aITUCH
102 MAaTE€MaTHYECKUX BBIPAXKECHUN U
MPEJI0KEHU N
103 KonTponbhas pabota no teme bubnuorexa [IOK

"OOBIKHOBEHHBIE TpOOH"

https://m.edsoo.ru/f2alaS1le




MHOTroyroiabHUKH.

bu6mmoreka [IOK

104 4 &
CTRIPEXYTOIBHHL, https://m.edsoo.ru/f2al6ae0
MPSIMOYTOJIbHUK, KBaApaT
MHOTroyroiabHUKH.
105 YeThIpEXYrobHUK bubmorexa HOK
PEXYT ’ https://m.edsoo.ru/f2al6¢7a
MPSIMOYTOJIbHUK, KBaJpaT
[IpakTuyeckas pabora o Teme
106 "[TocTpoeHne npsAMOYTOJIbHUKA C bubmmoreka [JOK
3aJIaHHBIMUA CTOPOHAMU HA https://m.edsoo.ru/f2al6ele
HEJIMHOBAaHHOI Oymare"
bu6mmoreka [IOK
107 TpeyroiapHUK
peyr https://m.edsoo.ru/f2a16194
108 TpeyronpHuk
[Lmomaae n nepumeTp
MPSIMOYTOJIbHUKA U
109 MII)JOFOerJ'II)HI/IKOB COCTaBJICHHBIX bubmmorexa [TOK
yr ’ https://m.edsoo.ru/f2al6fe0
U3 MPSMOYTOJTBHUKOB, €THHUIIBI
M3MEpeHUs TUIOIIA TN
[lmomaae u nepumeTp
MPSIMOYTOJIbHUKA U
PAMOYT bubnuoreka [IOK
110 MHOTOYTOJIbHUKOB, COCTABJICHHBIX

H3 NMPAMOYT'OJIbHUKOB, €IUHUIIbI
HU3MEPCHUA IJIOMAan

https://m.edsoo.ru/f2al17184

111

[Imomane u nepumeTp
MPSIMOYTOJIbHUKA 1
MHOT'OYTOJIbHUKOB, COCTABJIEHHBIX
13 TPSIMOYTOJILHUKOB, €THHULIBI
M3MEPEHHUS TUIOIIaAN

bu6mmorexa [IOK
https://m.edsoo.ru/f2al17328




bu6mmoreka [IOK

112 Ilepumerp MHOrOyroibHHKA https://m.edsoo.ru/f2al691e
113 IIepumMeTp MHOTOYroJIbHUKA

114 Jeormmnan samcs apobei i edsoorualbss
115 leonmmanas sammcs apodei i edsoory b
TR R ——— poeimatecoutalbit

117 CpaBHEHUE TECATUIHBIX TPOOCH Etlffsﬂ ;ﬂf:;;g $§2a1049a
118 CpaBHeHHE IECATHUYHBIX Ipo0eii Etlffsﬂ ;ﬂf:;;g 2?221106363
119 CpaBHEHHE IECATUYHBIX po0ei Etlffsn /I//II(I)f:;::)E r(z/I;ZalcbOZ
120 CpaBHeHuUe IeCATUYHBIX JpoOeit ngj /I//Irfeejsig :3};231 cc2e
121 CpaBHeHue IeCATUYHBIX JpoOeit

122 JleicTBUSI ¢ JECITUUHBIMU IpOOSIMU Etlffsn /I//Ir?:;sig :3};2&10343
123 JleiicTBUSI ¢ JECITUUHBIMH TPOOSIMU Etlffsﬂ ,P,Ig:;sig r(l)l/Ilfzalcf@

124 JleicTBUSI ¢ JECITUUHBIMH TPOOSIMU ngj ;?:;;g r?l/lﬁzal d174
125 JleicTBUSI ¢ JECITUYHBIME TPOOSIMU Etlfs ;ﬁf;ig E/I;al d516
126 JleficTBUS ¢ NECATUYHBIMU APOOSMU bromorera HOK

https://m.edsoo.ru/f2ald64c




bu6mmoreka [IOK

127 JleiicTByS € IECATHIHBIME IPOOAMHU https://m.edsoo.ru/f2a1d750
128 JIeWcTBUS ¢ AECATUIHBIMU APOOSIMU ngj ;;I;?:;ig :1)1/15231(1853
129 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU ngj ;;I;?:;ig r(1)1/1§2a1d962
130 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU ngj ;;I;?:;ig r(l)l/I;zamah
131 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU E;I:SH ;ﬁfﬁg S/Iﬁzal dbs8
132 JIefcTBUS ¢ IECATUYHBIMU APOOSIMU E;I:SH ;ﬁfﬁg S/Iﬁzal e0la
133 JIeWicTBUS ¢ AECATUIHBIMU APOOSIMU E;I:SH ;ﬁfﬁg S/Iﬁzal e150
134 JIeWicTBUS ¢ AECATUIHBIMU APOOSIMU E;IS:I /I//I;?:clfsig $§2a1e268
135 JleicTBUSI ¢ JECITUUHBIMU IpOOSIMU Etlffsn ;?:;;g :3/1152&133@
136 JleHcTBUS ¢ AECATUYHBIMU APOOSIMU Etlffsﬂ /I//Ir(l)lf(l;;g :1)1/1152a1e4f2
137 JleicTBUSI ¢ JECITUUHBIMH TPOOSIMU ngj /I//Ir(r):eejsig 2};23164&
138 JleHcTBUS ¢ AECATUYHBIMU APOOSIMU Etlffsn /P/II?:;(:LE $§2a165f6
139 JleWcTBUS ¢ AECATUYHBIMU APOOSIMU Etlff; /P/I;?:;ig E/I;alfg(m
140 JleicTBUSI ¢ JECITUYHBIME TPOOSIMU

141 OxpyrieHue 1ecATHYHBIX IpoOei onomorea 0

https://m.edsoo.ru/f2ale826




bu6mmoreka [IOK

142 OKpyrIeHHE JCCATHIHBIX ApObei https://m.edsoo.ru/f2aleb50
. bubnmoreka [JOK

143 OxpyraenHe ACCATHHHbIX Apodeii https://m.edsoo.ru/f2alec68

144 OxpyrieHue AecATHYHBIX Apo0eit
Perienne TeKCTOBBIX 3a/1ad4,

145 e oou OfHOBHHe bubmorexa LOK
COACPHRAIIIX APOOH- https://m.edsoo.ru/f2aled8a
3a/1aud Ha ApoOH
Perienne TeKCTOBBIX 3a/ad4,

146 5 OI[ OBHLIE bu6mmoreka [IOK
COACPRAIIIX APODH. LICH https://m.edsoo.ru/f2alef10
3a/1aud Ha APOoOH
Pemenne TekCTOBBIX 3a1ad,

147 coZiepIKaIluX Ipoou O(I:[HOBHI)IG bubmorexa HOK

AACPIRALIIX APODH. https://m.edsoo.ru/f2al1f028
3a/1aud Ha APoOH
Pemenne TekCTOBBIX 3a1ad,

148 5 O(I:[ OBHELE bubmuoreka [JOK
u. OCHOBHEI

COnCPIatiinx Apo https:/m.edsoo.ru/f2alf136
3aJ1a4M Ha Jpoou
Pemenue TeKCTOBBIX 3a/1a4,

149 cojiepkaiux Apoou. OCHOBHBIE
3aJ1a4M Ha Jpoou
Pemenue TeKCTOBBIX 3a/1a4,

150 cojiepKaux Apoou. OCHOBHBIE
3aJjauu Ha ApoOu

151 KonTponbhas pabota no teme bubnnorexka [JOK
"JlecsiTuunbie qpooH" https://m.edsoo.ru/f2alf23a
Muororpanuauku. M3o00paxenue

P P bubmuorexa [JOK

152 MHOTOTpaHHUKOB. Moaenu

ITPOCTPAHCTBEHHBIX TEJ

https://m.edsoo.ru/f2ala69a




MHuororpanauku. M3o0pakenne

153 MHOI'OIpaHHUKOB. Monenu bubmmorexa LHOK
P oA https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
IIpsaMoyronsHEIN NapalIeIeIHIIe I,
154 K p6 Pa};é TKH K 65 u " bubmmorexa [TOK
YO P Y https://m.edsoo.ru/f2ala802
napaenenumnena
IIpssMOYTONBHBIN MapaJICICIHUIIC,
155 K p6 Pa};é TKH K 6: u bubmmorexa LIOK
o p y https://m.edsoo.ru/f2ala924
napaesnenumnena
156 [IpakTnueckas pabota 1o Teme bubnuoreka [IOK
"Pa3Béprka kyba" https://m.edsoo.ru/f2alaef6
157 O0BEM Kyb6a, IPSIMOYTOJIBHOTO bubnuoreka [IOK
rnapajuiesenuiena https://m.edsoo.ru/f2alb09a
158 O0BEM Kyb6a, IPSIMOYTOJIBHOTO bubnnorexa [HOK
napaJuieNenuIena https://m.edsoo.ru/f2al1b248
159 O06bEM Kybda, TPSIMOYTOJIBHOTO
napaJiesienunea
160 O0BEM KyOa, IPSIMOYTOJIBHOTO
napaesnenumnena
IToBTOpEHUE OCHOBHBIX MOHATUN U
METOZOB Kypca 5 Kkiacca,
161 0606)1 eHI/I}e,p3HaHI/II71 / bubnmorexa LIOK
B . https://m.edsoo.ru/f2alf76c
Bcepoccuiickas npoBepouHas
paborta
HToroBast KOHTpOJIbHAs paboTa /
. bubmuorexa [JOK
162 Bcepoccuiickas nmpoBepouHas

pabota

https://m.edsoo.ru/f2al1f924




[ToBTOpEHNE OCHOBHBIX MOHSATUN U

bu6mmoreka [IOK

163 METOJ/IOB Kypca 5 Kiacca, 1
. https://m.edsoo.ru/f2alfaaa
000011IeHNe 3HAHAN
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
bu6mmoreka [IOK
164 METOJIOB Kypca 5 Kiacca, 1
. https://m.edsoo.ru/f2alfc08
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bubmuorexa [JOK
165 METO/IOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2alfeec
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bu6mmoreka [IOK
166 METO/IOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2a200a4
000011eHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
167 METOJIOB Kypca 5 Kiacca, 1
000011eHNe 3HAHAI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [JOK
168 METOJIOB Kypca 5 Kiacca, 1
. https://m.edsoo.ru/f2a201{8
0000111eHNe 3HaAHNI
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [IOK
169 METOJIOB Kypca 5 Kiacca, 1
. https://m.edsoo.ru/f2a20388
000011IeHHEe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bu6mmoreka [IOK
170 METOJ/IOB Kypca 5 Kiacca, 1
N https://m.edsoo.ru/f2a2069¢
000011IeHNEe 3HAHUHI
OBHIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME




6 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Apudmernueckue 1eHCTBHS C
1 MHOTO3HAYHBIMH HATypadbHBIMHA 1 bubmorexa HOK
yp https://m.edsoo.ru/f2a208ec
YHCIIaMU
Apudbmernueckre JeUCTBUS C
5 po (1())3 . ATVDAL 1 bubmuorexa [JOK
MHOTr03HAYHBEIMH HAT bHBIMU
yp https://m.edsoo.ru/f2a20aea
YHCIIaMU
Apudmerrdeckue I1HUCTBUS C
3 MHOTI'03HAYHBIMH HaTypaJIbHBIMU 1 bubmmorexa [TOK
yP https://m.edsoo.ru/f2a2140e
YHCIIaMU
Apudmerndeckue IeHCTBHUSA C
4 MII-:OI(“I:BHa‘IHBIMI/I HaTypajabHBIMU 1 bubmorexa HOK
yp https://m.edsoo.ru/f2a21580
YHCIIaAMU
ApudbmMmeTnueckre JeMCTBUS C
5 MII-:OI(“i()BHa‘IHBIMI/I HaTypaJIbHBIMU 1 bubmorexa HOK
yp https://m.edsoo.ru/f2a216de
YHCIIaAMU
ApudbmMmeTnueckne JeUCTBUS C
6 po (1())3 . A TVDAL | bubmuorexa [JOK
MHOT03HAYHBEIMH HAT bHBIMU
yp https://m.edsoo.ru/f2a2180a
JUCIaMA
YucnoBble BBIpaXXEHUsI, TOPAIOK bubnuorexa [IOK
7 . . 1
JIEMCTBUM, HCITOIL30BaHIE CKOOOK https://m.edsoo.ru/f2a20c48
2 YucIioBbIe BBIPAKEHHUS], IOPSAIOK ] bubnnorexa [JOK

NENCTBHUMN, UCIIOIL30BaHIE CKOOOK

https://m.edsoo.ru/f2a20d6a




YucnoBeie BBIPpAXCHUS, ITIOPAIOK

9
JIeHCTBUI, UCIIOJIL30BaHUE CKOOOK
10 YuciioBbie BBIPAKECHUSI, TOPSIOK
JIEMCTBUI, UCITOIL30BaHIE CKOOOK
1 UwucnoBbIe BEIPAXKEHUS, TOPSIIOK
IENCTBUMN, UCIIOIL30BAHIE CKOOOK
12 Ok CHIE HATVDA ce bu6mmoreka [IOK
JIEHUE HATYPAJIbHBIX YACEI
28 P https://m.edsoo.ru/f2a21274
13 OxpyrieHne HaTypaJlbHbIX YUCEIl
14 OxpyrieHne HaTypaJIbHbIX YUCEIl
Jenutenu u KpaTHBIE YUCIIA;
. . bubmuoreka [JOK
15 HanOOJIBINI OO NETUTENH U
https://m.edsoo.ru/f2a22a3e
HauMEHbIIIee o0Iee KpaTHOE
JlenuTenu v KpaTHBIE YHUCIIA;
16 an6o S OGLIH TeIuTe bubmuoreka [JOK
HaOOJIBIIINAI OOIINI IEUTEND U
https://m.edsoo.ru/f2a22b9c
HavMMeHbIIIee 00111ee KpaTHOe
Jlenurenu u KpaTHbIC YHCTIA;
. . bubnuoteka [JOK
17 HauOOJIBIINI 00N IETUTEND U
https://m.edsoo.ru/f2a2340c
HauMeHbIee o0Iee KpaTHOe
Jenutenu u KpaTHBIE YHUCTIA;
18 HauOOJIBIINI 00N IETUTEND U
HauMeHbIIee o0IIiee KpaTHOe
Jenutenu u KpaTHBIE YHUCTIA;
19 HanOOJIBINNI OO NETUTENh U
HaWMeEHbIIIee 0011Iee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA;
20 HauOOJILIIINKN OOIINI JEeIUTEND U

HaWMeEHbIIIee 0011Iee KpaTHOE




o1 JenuMocTb CyMMBI 1 bubmuorexa [JOK
MPOU3BEACHUS https://m.edsoo.ru/f2a22d2¢
” JenuMocTh CyMMBI 1 bubmuoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/f2a23254
23 JleneHnue ¢ octaTkoM
bu6mmoreka [IOK
24
Jlenenue ¢ ocTaTkoM htps://m.edsoo.ru/f2a24104
25 Pemrenue TekcTOBBIX 3a1a4 Bubmaorexa ITOK
A https://m.edsoo.ru/f2a21e90
26 Pemrenue TekCcTOBBIX 3a7a4 bubmmorexa LIOK
A https://m.edsoo.ru/f2a2226e
27 Pemenne TekCTOBBIX 3a1a4 bubmmorexa LHOK
A https://m.edsoo.ru/f2a22412
28 Perienye TeEKCTOBBIX 32134 bubmmorexa LHOK
A https://m.edsoo.ru/f2a226e2
29 Pemenne TekCcTOBLIX 3a1a4 Bubmorexa ITOK
a https://m.edsoo.ru/f2a228a4
30 KonrponbHas pabora no reme bubnnoreka [JOK
"HaTypanbHble uncna” https://m.edsoo.ru/f2a242a8
31 IlepnenaukynsapHbIE IPIMBIE bubmorexa LHOK
p FHKYTAD p https://m.edsoo.ru/f2a24442
32 IlepnenaukynsapHbIE IPIMBIE bubmorexa LHOK
p AUHKYIAD P https://m.edsoo.ru/f2a24596
bubmuorexa [JOK
I1
33 APAJLICIIHHDIC TIPAMBIC https://m.edsoo.ru/f2a248d4
34 [TapannenpHble npsMbIe bubmmorexa [JOK

https://m.edsoo.ru/f2a24a32




Paccrosnue Mexny nByms
TOYKaMH, OT TOYKH J0 NPSIMOH,

bu6mmoreka [IOK

35
JUIMHA MapLIpyTa Ha KBaJpaTHOM https://m.edsoo.ru/f2a24776
CEeTKE
Paccrosinue Mexay nByms
36 TOYKaMH, OT TOYKH JI0 MPSIMOH,
JUIMHA MaplIpyTa Ha KBaJIpaTHOU
CeTKE
Paccrosinue Mexnay AByMs
7 TOYKaMH, OT TOUKH J0 MPSIMOH, bubmuoreka [JOK
JUTMHA MaplIpyTa Ha KBaJApaTHOU https://m.edsoo.ru/f2a24eb0
CEeTKE
OOBIKHOBEHHAs JIpo0b, OCHOBHOE
38 CBOKMCTBO JApOOH, COKpaIeHNE bubmorexa LHOK
. APOoH, patl https://m.edsoo.ru/f2a261fc
npobei
OObIKHOBEHHAs Ap0oOb, OCHOBHOE
39 CBOMCTBO Jp0oOH, COKpaIlieHne bubmorexa HOK
'BO APOOH, COKpall hitps://m.edsoo.ru/f2a26670
npodeit
OObIKHOBEHHAs Ap0oOb, OCHOBHOE
40 CBOMCTBO Jp0oOH, COKpaIlieHne bubmmorexa [TOK
. P ’ patl https://m.edsoo.ru/f2a26936
npoOei
OObIKHOBEHHAs JIpOOb, OCHOBHOE
41 CBOMCTBO Jp0oOH, COKpaIieHne bubmmorexa [TOK
. APOOH, paitl https://m.edsoo.ru/f2a26ab2
npoOei
4 CpaBHeHUE U YIIOPSIIOYMBAHNE bubmuorexa [JOK
nIpobeit https://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YIIOPSITIOYNBAHNE bubnuotexa [JOK

npooOei

https://m.edsoo.ru/f2a2749e




m CpaBHEHHE U yIIOPAI0YNBAHUE bubnnoreka [HOK
npobeii https://m.edsoo.ru/f2a275ac
45 Jecsatuunblie pobu U MeTpuyecKas bubmmoreka [JOK
cucremMa Mep https://m.edsoo.ru/f2a2638c
46 JlecsiTuunbie qpoOu U METpUUYECKast
cucreMa Mep
Apudmerraeckue I1eUCTBUS C
47 OOBIKHOBEHHBIMM U JECITUYHBIMU bubmorexa [JOK
A https://m.edsoo.ru/f2a276¢c4
TpOOsIMU
Apudmerndeckue I1eHCTBUS C
bu6mmorexa [IOK
48 OOBIKHOBEHHBIMU U JCCATHYHBIMH
https://m.edsoo.ru/f2a277dc
JIPOOSMHU
Apudmerndeckue 1eicTBHS ¢
49 OOBIKHOBEHHBIMU U JCCATHYHBIMH bubmmorera [JOK
A https://m.edsoo.ru/f2a27d40
JIPOOSMHU
Apudmerndeckue IeiHCTBUS C
50 OOBIKHOBEHHBIMU U JECITUYHBIMU bubmorexa HOK
A https://m.edsoo.ru/f2a27ec6
JIpoOsMHU
ApudmMerndeckue TeUCTBUS C
51 06pI)II(<bHOBeHHI>IMI/I H IECATUIHBEIMHA bubmorexa [TOK
a https://m.edsoo.ru/f2a27c00
JIpOOsSIMHU
bu6mmoreka [JOK
52 OTtHomieHne
THOTHCHH https://m.edsoo.ru/f2a282c2
53 OTHollIeHne
54 JleneHnue B JaHHOM OTHOIIICHUU bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 Jlenenue B JaHHOM OTHOILICHUU




bu6mmoreka [IOK

56 Macurrab, nponopuus https://m.edsoo.ru/f2a28a7e
bubmuoreka [JOK
>7 Macurrab, nponopuus https://m.edsoo.ru/f2a28¢22
bubmuoreka [JOK
>3 Howsrue npouenta https://m.edsoo.ru/f2a28d76
bubmuoreka [JOK
>9 Howsrue npouenta https://m.edsoo.ru/f2a28efc
Brrunciienue nporeHTa ot
60 pon . bu6mmoreka [IOK
BCAMTMHBL I BETHHIHEL HO €€ https://m.edsoo.ru/f2a29064
MPOLICHTY
Beruuciienue npoieHTa ot
61 I 1 Bep I/II‘III/IHI)I o e€ bubmmorexa LOK
WHb
BeJH . https://m.edsoo.ru/f2a291e0
MPOLICHTY
Brruucnenue npoueHTa ot
62 BEJIUYHMHBI M BEJIUUHMHEI 110 €€
MIPOLICHTY
Briuucnenue npoueHTta ot
63 BEJIMYMHBI U BEIIMUYUHEI TI0 €€
MIPOLICHTY
Pentenne TekCTOBBIX 3a/1a4, bu6mmoreka [IOK
64
CoJIeprKalIuX JpoOH U IPOIEHTHI https://m.edsoo.ru/f2a26512
Pernienne TeKCTOBBIX 3a/1ad, bu6mmoreka [IOK
65
CoJIepXKaIux JpoOH U TIPOIIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemienne TekcTOBBIX 3a1a4, bubnmoreka [JOK
coJiepKalux JpoOu U MPOLEHTHI https://m.edsoo.ru/f2a29546
67 Penienune TeKCTOBBIX 3a/1a4, bu6mmorexa [IOK

CoJIeprKalIuX JpoOH U MPOIEHTHI

https://m.edsoo.ru/f2a29a46




Penrenne TekCTOBBIX 3a1a4,

bu6mmoreka [IOK

68
COJIepIKaINX JPOOH U IPOICHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbhas pabota no teme bubmmoreka [JOK
"poou" https://m.edsoo.ru/f2a29d34
70 OceBas cummertpust. LlenTpanbHas bubnunoreka [HOK
CHUMMETPUSA https://m.edsoo.ru/f2a2509a
71 OceBas cummMmetpus. LlenTpanbHas bubmuorexa [JOK
CHUMMETPHS https://m.edsoo.ru/f2a25428
bubmuorexa [JOK
72 [TocTpoenre CUMMETPUYHBIX (HUT
p p puryp https://m.edsoo.ru/f2a252ca
bubmuorexa [JOK
73 [TocTpoenre CUMMETPUYHBIX (AT
p p puryp https://m.edsoo.ru/f2a257fc
74 [TpakTrueckas paboTta 1mo Teme bubnnoreka [HOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598¢
75 CuMMeTpus B IPOCTPAHCTBE bubmorexa LHOK
p poctp https://m.edsoo.ru/f2a25ae0
[IpumeneHne OyKB JUIS 3aITUCH
76 M:TeMaTI/I‘leCKIZ)I: Bli AKEHUN U bubmorexa HOK
. p https://m.edsoo.ru/f2a2b274
MPEeAIOKEHU I
77 byKkBeHHBIE BBIpaKEHUS U bubnnoreka [JOK
YUCIIOBBIE MOACTAHOBKU https://m.edsoo.ru/f2a2b972
bykBeHHBIC paBEeHCTBA,
78 HZ)I;O)K eHHep HEU3BECTHOTO bubmmorexa [TOK
A https://m.edsoo.ru/f2a2bada
KOMITOHCHTA
BykBeHHbIE paBEeHCTBA,
bubmuorexa [JOK
79 HaXO0XJICHWE HEU3BECTHOI'O

KOMIIOHCHTAa

https://m.edsoo.ru/f2a2bbe8




bu6mmoreka [IOK

80 Dopmystsi https://m.edsoo.ru/f2a2bd 14
bubmumoreka [IOK
81 Dopmystsi https://m.edsogru/f2a2b640
20 YeThIpEXYroJIbHUK, IIPUMEPBI bubnuoreka [IOK
YETBIPEXYTOJILHUKOB https://m.edsoo.ru/f2a2al9e
[IpstmoyroNbHUK, KBaApaT:
83 CBIZ)IZCT]}; CTOpOH,, yng;, bubmorexa HOK
. https://m.edsoo.ru/f2a2a2f2
JuaroHaien
[TpsimoyTONBHUK, KBaApaT:
84 CBOMCTBA CTOPOH, YIJIOB,
JyaroHajien
25 W3mepenue yrios. Busst bubnnorexa [HOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
26 W3mepenue yrios. Bumst bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [Tepumerp MHOrOyronbHHUKA bubmmorexa LOK
https://m.edsoo.ru/f2a29eb0
88 ITepumeTp MHOTOYTOJIBHUKA
&9 [Tnomans purypsr
90 [Tnomans purypst
01 DopMyIisl TEpUMETPa U IUIOLIAAH
IPSIMOYTOJIBHAKA
9 DopMyIsl TEpUMeETpa U IIIONIAAN
IPSIMOYTOJIbHUKA
03 [Tpubnuxénnoe n3mepenue

wiomanu Guryp




[TpakTrueckas paboTa 1o Teme

bu6mmoreka [IOK

o "Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KoHTponbHas pabota 1o teme
95 "Boipaxkenus ¢ OykBamu. OUrypsl
Ha II0CKOCTH"
bubmuoreka [JOK
%6 Henvie wncia https://m.edsogru/fZabe6c
bubmuorexa [JOK
4 Herbie uncia https://m.edsogru/f2a2007a
bu6mmoreka [IOK
98 Herbie uncia https://m.edsogru/fZaZC17e
99 Monayns yncna, reoOMeTpuIecKast bu6mmoreka [IOK
HHTEpIIpeTanyst MOLYJIS https://m.edsoo.ru/f2a2¢886
100 Mopynp yncia, reOMeTpuYeCcKast bubnnorexa [HOK
HHTEpIIpeTanust MOLYJIS https://m.edsoo.ru/f2a2ca3e
101 Mopnynb uncina, reoMeTpuyecKas bubnuoreka [IOK
HHTEpIIpeTanus MOLYIISL https://m.edsoo.ru/f2a2cbab
102 Mopynp yncia, reoMeTpudecKast
WHTEpIPETALMS MOTYJIS
103 Mopyns ynciia, reoMeTpudecKast
MHTEpIpPETALMS MOYJIS
104 HucnoBsle IPOMEKYTKHU
105 [TonoxuTenbHbIE U OTPULIATENILHBIE
qucia
106 [TomoxuTenpHBIE U OTPHUIIATEIILHBIC
qucia
107 CpaBHEHUE NOJIOKUTEIBHBIX U bubnuorexa [IOK

OTPULATCIIBHBIX YUCCIT

https://m.edsoo.ru/f2a2ce30




Cp ABHCHUCEC ITOJIOKUTCIIBHBIX U

bu6mmoreka [IOK

108
OTPULATEIBHBIX YHACET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHME MOJIOKUTEIbHBIX U
OTPULIATEIbHBIX YUCEN
110 CpaBHEHHE MOJOXKUTEIBHBIX U
OTPULIATEIIbHBIX YUCET
11 CpaBHEHHE MOJIOKUTEIbHBIX U
OTPULIATEIIbHBIX YUCET
Apudmerndeckue I1eHCTBUS C
112 OJIOKUTEILHBIMA U bubmmorexa LHOK
https://m.edsoo.ru/f2a2d830
OTpUIIATEIbHBIMU YUCIIAMHU
Apudmerndeckue 1eicTBHS C
bu6mmoreka [IOK
113 HOJIOKUTEIBLHBIMA U
https://m.edsoo.ru/f2a2d984
OTpUIIATEIbHBIMU YUCIIAMHU
Apudmerndeckue 1eicTBHS C
bubmuorexa [JOK
114 TOJOKUTEILHEIMU U
https://m.edsoo.ru/f2a2dab0
OTPHUIIATEILHBIMU YU CIIAMH
ApudmeTrndeckre IeHCTBUS C
115 HOJIOKUTEJIHLHBIMHU U Bubmorexa ITOK
https://m.edsoo.ru/f2a2ddee
OTPHUIIATEIILHBIMU YU CIIAMH
ApudmeTrndeckre IeHCTBUS C
116 HOJIOKUTEJIHLHBIMHU U bubmorexa LHOK
https://m.edsoo.ru/f2a2defc
OTPULIATEIILHBIMU YU CIIAMU
Apudmerndeckre IeHCTBUS C
bu6mmorexa [IOK
117 HOJIOKUTEILHBIMU U

OTpULATCIIbHBIMU YU CJIAMHU

https://m.edsoo.ru/f2a2e384




Apudmernaeckue I1eUCTBUS C

118 OOSKITE bu6mmoreka [IOK
[IOJI0KUTEILHBIMU U
https://m.edsoo.ru/f2a2e5f0
OTPULIATEIILHBIMU YU CIIAMH
Apudmerndeckue I1eUCTBUS C
bu6mmoreka [IOK
119 MOJIOKUTEJIHLHBIMHU U
https://m.edsoo.ru/f2a2e762
OTPULATEIbHBIMU YUCIIAMHU
Apudmernueckue 1eicTBUS C
bubmuorexa [JOK
120 OJIOKUTEILHLIMA U
https://m.edsoo.ru/f2a2eb90
OTPUIIATEIbHBIMU YUCIIAMHU
Apudmerndeckue 1eicTBHS C
bu6mmoreka [IOK
121 HOJIOKUATEJIHLHBIMU U
https://m.edsoo.ru/f2a2ecf8
OTPULIATEIILHBIMU YU CIIAMH
Apudmerndeckue 1eicTBHS C
bubmuorexa [JOK
122 HOJIOKUTEJIHLHBIMU U
https://m.edsoo.ru/f2a2eel0
OTPULIATEIILHBIMU YU CIIAMH
ApudmeTrndeckre IeHCTBUS C
bu6mmoreka [JOK
123 OJIOKUTEIHLHBIMHU U
https://m.edsoo.ru/f2a2248
OTPHUIIATEIILHBIMU YU CIIAMH
ApudmeTrndeckre IeHCTBUS C
124 HOJIOKUTEJIHLHBIMHU U
OTPULIATEIILHBIMU YU CIIAMU
Apudmernueckue IeiHCTBUS C
125 HOJIOKUTEIBHBIMA U
OTPULIATEIILHBIMU YU CIIAMU
Apudmerndeckre IeHCTBUS C
126 HOJIOKUTEILHBIMU U

OTpULATCIIBHBIMU Y CIIaMU




Apudmernaeckue I1eUCTBUS C

127 MOJIOKUTCILHBIMU 1
OTPULIATEIILHBIMU YUCIIAMH
Apudmerndeckue neHCTBUS C
128 MOJIOKUTCILHBIMU 1
OTPULATEIbHBIMU YUCIIAMHU
Apudmernueckue 1eicTBUS C
129 MOJIOKUTEIBHBIMH 1
OTPUIIATEIbHBIMU YUCIIAMHU
Apudmerndeckue 1eicTBHS C
130 MOJIOKUTCILHBIMHU U
OTPULIATEIILHBIMU YU CIIAMH
131 Pemrenue TekcTOBBIX 3a7a4 bubmmorexa LHOK
https://m.edsoo.ru/f2a3035a
bu6mmorexa [IOK
132 Peiexue TekCToBbIX 33121 https://m.edsoo.ru/f2a304c2
133 Pemenne TekCcTOBLIX 3a1a4 bubmmorera [TOK
https://m.edsoo.ru/f2a305e4
bu6mmoreka [IOK
134 Pemerue TexcToRbIX 32724 https://m.edsoo.ru/f2a30706
KonTponbhas pabota mo Temam
135 "byKBEHHBIE BBIPA)KECHHUS.
[TonoxuTenbHbIe U OTPULIATENIbHBIE
gucia'"
136 [IpssmoyronbHas cucrema bubnnorexka [JOK
KOOpAHHAT Ha INIOCKOCTH https://m.edsoo.ru/f2a30cab
137 KoopauHnats! TOUKM Ha MJI0CKOCTH, bubnuorexa [IOK

abciucca u opJuHaTa

https://m.edsoo.ru/f2a311d8




138

139

Cronbyarbie ¥ KpyroBble
JuarpaMMbl

[TpakTrueckas paboTa 1o Teme
"[loctpoenue nuarpamm"

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3178c

bubmuoreka [JOK
https://m.edsoo.ru/f2a318ae

140

Pemenne TeKCTOBBIX 3a1a4,
CcoZEpKaIUX JAHHBIE,
MIpE/ICTaBJIICHHBIC B TAOJIMIAX U HA
JirarpaMmax

141

Pemenne TekCcTOBBIX 3a/1a4,
coAepKalluX JaHHBIE,
MpE/ICTaBJIICHHBIC B TAOJIMIAX U HA
JirarpaMmax

142

143

144

[IpssMOyTONBHBIN MapajuIeIenuIe,
KyO, mpu3Ma, mupaMuaa, KOHyc,
WIAHID, THap U cdepa
[IpssMOyTONIBHBIN NTapauIeIeIUIIe,
KyO, mpu3Ma, mupaMuaa, KOHyc,
TUATUHAD, ap u chepa
N300pakeHre mpoCTpaHCTBEHHBIX
¢buryp

bubmuorexa [JOK
https://m.edsoo.ru/f2a319¢c6

bu6mmoreka [JOK
https://m.edsoo.ru/f2a31afc

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3206a

145

146

147

N3obpaxenue mpocTpaHCTBEHHBIX
¢buryp

ITpumepsl pa3BEPTOK
MHOTOTPaHHHUKOB, LIUJIMH/IpA U
KOHYca

[IpakTuyeckas pabora o Teme
"Coznanue mozenein
IPOCTPaHCTBEHHBIX puryp"”

bu6mmorexa [IOK
https://m.edsoo.ru/f2a3252¢




ITonsTHe 00BEMA; €TUHHUIIBI

bu6mmoreka [IOK

148 U3MepeHus 00bEMa https://m.edsoo.ru/f2a321c8
O0BEM TPAMOYTOJIHLHOTO

149 napajuienenunena, kyoa, hopMmyIibl bubmorexa HOK

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

00Béma
O06BEM PSAMOYTOILHOTO

150 napajuienenumnena, kyoa, hopMmyIibt
00BEma
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

151 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubnuoreka [IOK
00001IeHNE ¥ CHCTEMAaTH3AIUS https://m.edsoo.ru/f2a328f8
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U

152 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubnuoreka [IOK
00001IeHNE ¥ CHCTEMAaTH3AIUS https://m.edsoo.ru/f2a32a9c
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U

153 METOJI0B KypcOB 5 U 6 KJ1accoB, bubnuoreka [IOK
00001IIeHNEe U CUCTEMATHU3AIIHA https://m.edsoo.ru/f2a32bd2
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U

154 METOJI0B KypCOB 5 U 6 KJ1acCoB, bubnuoreka [IOK
000011IeHNEe U CUCTEMATHU3AIIHA https://m.edsoo.ru/f2a3312¢
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U

155 METO/I0B KYpCOB 5 U 6 KJIacCoB, bubnmoreka [JOK

000011IeHrE U CUCTEMATHU3ALUAA
3HAHUU

https://m.edsoo.ru/f2a33352




IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0B KypCcOB 5 U 6 KJ1accoB,

bu6mmoreka [IOK

156 0000IIICHIE ¥ CHCTEMaTHU3aLIH https://m.edsoo.ru/f2a33596
3HAHUU
IToBTOpEHHE OCHOBHBIX MOHATUN U
157 METOJIOB KYpCOB 5 1 6 KJ1accoB, bubnunoreka [HOK
0000IIICHIE ¥ CHCTEMaTHU3aLIH https://m.edsoo.ru/f2a33780
3HAHUU
[ToBTOpEHNME OCHOBHBIX MIOHATHHA U
158 METO/I0B KypcOB 5 U 6 KJIaccoB, bu6mmoreka [IOK
000011IeHrE U CUCTEMATHU3ALUAA https://m.edsoo.ru/f2a338b6
3HaHUM
[ToBTOpEHNME OCHOBHBIX MIOHATHHA U
159 METO/I0B KypCOB 5 U 6 KJIacCOB, bu6mmoreka [IOK
000011IeHrE U CUCTEMATHU3ALUAA https://m.edsoo.ru/f2a339ce
3HaHUHU
[ToBTOpEHNE OCHOBHBIX MOHITHH U
METOJIOB KYpCOB 5 1 6 KJ1accoB,
160 06O6H.IGHI/IZPI/I CUCTEMaTH3AIUS bubmorexa HOK
N . https://m.edsoo.ru/f2a33ad2
3HaHuii / Beepoccuiickas
poBepoyHas paborta
HToroBas KOHTpOJIbHAsA paboTa /
161 Bcepoccuiickast mpoBepodHas bubnmorexa LIOK
https://m.edsoo.ru/f2a33bd6
pabora
[ToBTOpEHNE OCHOBHBIX MOHITHH U
162 METO/I0B KypCcOB 5 M 6 KIIacCOB, bubnnorexka [JOK

000011IeHNE U CUCTEMATHU3ALUAA
3HAHUH

https://m.edsoo.ru/f2a33f46




163

164

165

166

167

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0B KypCcOB 5 U 6 KJ1accoB,
00001IIeHHE U CUCTEMAaTH3aIUs
3HAHUMN

IToBTOpEHHE OCHOBHBIX MOHATUN U
METOJIOB KYpCOB 5 1 6 KJ1accoB,
00001LIeHHE U CUCTEMaTH3aIUs
3HAHUI

[ToBTOpEHHE OCHOBHBIX IMOHATHI U
METOJ/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHrE U CUCTEMATHU3ALUAA
3HAHUH

[ToBTOpEHNME OCHOBHBIX MIOHATHHA U
METOJIOB KypCOB 5 U 6 KIIacCOB,
000011IeHrE U CUCTEMATHU3ALUAA
3HAHUH

[ToBTOpEHHE OCHOBHBIX MOHATHIA U
METOJ/IOB KYpCOB 5 U 6 KJIacCOB,
000011IeHNEe U CHCTEMATU3AIIH
3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/f2a340b8

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3420c

bubmuoreka [JOK
https://m.edsoo.ru/f2a3432¢

bu6mmoreka [IOK
https://m.edsoo.ru/f2a34478

168

[ToBTOpEHHE OCHOBHBIX MOHATHIA U
METOJ/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNE U CHCTEMATU3AIIHS
3HaHUM

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3482¢

169

[ToBTOpEHNE OCHOBHBIX ITOHATHI H
METOJIOB KypCOB 5 1 6 KJ1accoB,
0000IIIeHNE U CUCTeMaTH3aIUs
3HAHUMN

bu6mmorexa [IOK
https://m.edsoo.ru/f2a34950




IToBTOpEHKHE OCHOBHBIX MOHATUN U
170 METO/IOB KypcOB 5 U 6 KJIacCoB,
000011IEHNE U CHCTEMATA3 AN

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

bu6mmoreka [IOK
https://m.edsoo.ru/f2a34d2e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

5 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
[lonumate W TpPaBUWIBHO YHNOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C
1.1 HATypaJIbHBIMH  YHCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU
JIPpOOsIMU
. CpaBHUBATh U YNOPSAOYMBATH HATYpaJbHBIC YMCIIA, CPABHUBATH B
. MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH
COOTHOCUTH TOYKY Ha KOOPAMWHATHOW (YUCIOBOH) mHpAMON cC
1.3 COOTBETCTBYIOIIMM € YMCIOM M H300pa)kaTh HATypajbHbIC UYMCIa
TOYKaMU Ha KOOPJAMHATHOW (YHCIIOBOM) MPSIMOMA
L4 Brmonusate apudmMerndeckre OeiCTBUS ¢ HATypaJIbHBIMU YUCIIAMU,
. ¢ OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHIIINX CITydasx
1.5 BbINoNHATE TPOBEPKY, TPUKUJIKY PE3YJIBTATA BHIYUCICHUN
1.6 OKpyriaTh HaTypaJlbHbIE YUCIA
2 Pemenne TekcTOBBIX 3a7a4
Pemarh TekcToBbIE 3amauM apUPMETHUECKUM CIOCOOOM H ¢
2.1 MTOMOIIIBIO0 OPTaHW30BAaHHOTO KOHEYHOTO TIepedopa BCeX BO3MOKHBIX
BAPUAHTOB
Pemwate 3amaum, cogepskaumue 3aBUCHUMOCTH, CBS3BIBAIOLIUE
2.2 BEJIMYUHBI: CKOPOCTh, BpPEMs, PACCTOSHHE, II€HA, KOJIUYECTBO,
CTOMMOCTD
53 Hcnonk30BaTh KpaTKHUE 3alMCH, CXEMBbI, TAOIUIIbI, 0003HAYCHHS TIPU
' pelIeHnu 3a1a4
[Tonb30BaTbcsi OCHOBHBIMU €IMHHUIIAMHU HU3MEPEHUS: LIEHBI, MAaCCHI,
2.4 paccTostHUSI, BPEMEHHU, CKOPOCTH, BBIPpAXaTh OJHHU EIUHUIIBI
BEIIMYUHBI Yepe3 Apyrue




2.5

3.1

N3Bnekats, aHAIN3HUPOBATH, OLICHUBATh uH(pOpManuio,
NpeJCTaBICHHYI0 B Tabiuie, Ha CTOJOYAaTOW  JaUarpaMmme,
MHTEPIIPETHPOBATH IPEACTABICHHBIC JaHHBIE, CIIOIB30BaTh JTaHHbIE

IIPU PELICHUH 3a/1a4
Harnsnnas reomerpus

ITons30oBaThCs TCOMCTPUYCCKUMHU TMMOHATHUAMU: TOYKA, IMIpsAMasd,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

33

3.4

3.5

3.6

[TpuBoauTh NpuUMepbl OOBEKTOB OKPYXKAIOLIET0 MHUpPa, HUMEIOUINX

(dbopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYp

Hcnonp30Barh TEPMUHOJIOTHIO, CBSA3AaHHYKO C YIVIAMU: BEpIIMHA
CTOpPOHA; C MHOIOYIOJIbHMKaMHU: yrojl, BepIIMHA, CTOpPOHA,
JINaroHallb; C OKPYKHOCTBIO: painyC, ITMaMETp, UEHTP

N300paxaTh u3ydeHHbIE TeOMeTprudecKue (Urypsl Ha HEIMHOBAaHHON
U KJIETYATOW OyMare ¢ mOMOIIBIO ITUPKYJIS ¥ TUHEHKN

HaxonuTe mIMHBI OTPE3KOB HENMOCPEACTBEHHBIM HW3MEPEHHUEM C
MOMOUIBIO JIMHEHKH, CTPOUTh OTPE3KH 3aJlaHHOU JIJIMHBI; CTPOUTH
OKPYKHOCTb 3aJJaHHOI'0 paguyca

Hcnonp30BaTh CBOMCTBA CTOPOH U YIII0B IPSMOYTOJILHUKA, KBaJpaTa

A UX ITIOCTPOCHU S, BBIYUCIICHUA IIOIAaAn U IICPUMETPa

3.7

Beluncnare nepumeTp M IUIOLAAbL KBaApara, IMPsAMOYTOJIbHUKA,
¢buryp, coctaBie€HHBIX U3 MPSIMOYIOJbHUKOB, B TOM uucie (uryp,

n300pakE€HHBIX Ha KJIeTyaTol Oymare

3.8

3.9

ITonp30BaTbCsi OCHOBHBIMM METPUYECKMMM EIUHULIAMU H3MEPECHUS
JUTMHBL, TUTONIAH; BBIPAXKaTh OJIHU €IMHUIIbI BETUYUHBI YEPE3 APYTUe
Pacnio3naBath napasienenurnen, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO:
BepIInMHa, pedpo, TpaHb, HU3MEPEHHs; HAXOIUTh H3MEPEHUs

napajenenumnesa, Kyoa

3.10

3.11

6 KJIACC

Boruaucnare 00bEM KY63., napajjieacnuieaa 1o  3aldHHbIM
HU3MCEPCHUAM, IT0JIB30BATHCA CAMHUIIAMHA U3MCPCHUA 00BéMa
PemraTes HEecn0XKHBIC 3a1a4i Ha UBMEPECHUEC TCOMETPUICCKUX BEJIMUUH

B IPAKTUYCCKUX CUTyallUAX




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

3HaTL U HOHUMAThH TCPMHHBI, CBA3AHHBLIC C Pa3JIMYHBIMU BUAAMU
YHCEJ U CIIOCO0aMU UX 3alUCH, MEPEXO0IUTh (€CIIU ATO BO3MOXKHO) OT

OJTHOU (DOPMBI 3aITUCH YHCIIA K IPYTOM

1.2

1.3

CpaBHI/IBaTB U ynopsaaodyuBaThb LECJIbIC 4YHCIIA, OOBLIKHOBEHHEIE U

JACCATHYHBIC I[pO6I/I, CpaBHHBATb YKCJId OJJHOI'O U pa3HbIX 3HAKOB

BI)IHOJ'IH?ITI), coucTasa YCTHBIC u IIUCBbMCHHBIC HpI/IéMBI,
apI/I(l)MCTI/I‘IeCKI/Ie HeﬁCTBHH C HaTypaJIbHbIMH W LECJIbBIMH YHCJIaMU,
OOBIKHOBCHHBIMH U JACCATUYHBIMHA l[p06$IMI/I, IOJIOKHUTCIbHBIMU H

OTpULATCIIbHBIMU Y CJIaMU

1.4

1.5

1.6

BbruncnsaTe 3HaY€HMs YUCIOBBIX BbIPAKEHUHN, BBIMOIHATh MPUKHUJIKY
U OLEHKY pe3yJbTaTa BBIYHUCICHUM, BBINOIHATH IpPeoOpa3oBaHuUs
YUCIOBBIX BBIPAKEHUI Ha OCHOBE CBOMCTB apH(METHUYECKUX
NEUCTBUHI

OxkpyriisfiTh L€Jble YWCIa W JAECATUYHBIE JpoOH, HaXOIUTh
IPUOIMKEHUS YU CET

COOTHOCUTB TOUKY Ha KOOPJAUHATHON MPSAMOH C COOTBETCTBYIOLIUM
€l ynciioM U n300paxarh YKcia TOYKaMU Ha KOOPAMHATHOM MPSAMOH,

HaxXoJuThb MOOYJIb YK CJIa

1.7

COoOTHOCUTH TOYKY B MPSMOYIOJbHOM CHCTEME KOOpJIWHAT C

KOOpAUHaTaMn 3TOH TOUYKHU

1.8

Oprl"J'IfITI) OeJabpIC€ 4Yucjida W ACCATUYHBLIC I[pO6I/I, HaxXxoauThb

HpI/I6J'II/I)KeHI/I$I YHUCCII

YucnoBble 1 OyKBEHHBIE BHIPAKEHUS

2.1

2.2

2.3

[Tonnmatp 1 ynotpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alIMChIO CTETIEHU
quciaa, HAXOOUTh KBagpaT W KyO 4YHCIa, BBIUUCIATH 3HAYCHMS
YHCJIOBBIX BBIPAXKEHUMN, CONEPKAIIUX CTEIIEHU

ITonb30BaTbCs MPU3HAKAMU IEIIMMOCTH, PACKIIaAbIBaTh HATYPAJIbHBIE

qurcja Ha MPOCThIC MHOXUTCIIN

ITons3oBaThCs MaCI_HTa6OM, COCTAaBJIATH IMPOIMOPIUH U OTHOLICHUSA

24

2.5

Hcnons30BaTh 6yKBBI JJIsA 0003HAYCHHS YHCEIl npu 3alncu
MATEMAaTHYICCKUX BLIpa)KeHHﬁ, COCTaBJIATH 6YKBCHHLIC BBIPAXKCHUSA U

(bopMyJIBI, HAXOIUTH 3HAYCHUST OYKBEHHBIX BBIPAKEHUHN

Haxoauth HEeM3BECTHBIM KOMIIOHEHT PaBCHCTBA




Pentenue TekcTOBBIX 3ama4

3.1

3.2

Pemrate MHOromaroBple TEKCTOBEIC 3aJa4uu apI/I(bMeTI/ILIeCKI/IM

CII0CO00OM
PeLHaTB 3aJa4du, CBA3aHHBIC C OTHOILICHUEM, HpOHOpHHOHaHbHOCTBIO
BCJIMYHH, HpOI_IeHTaMI/I, pemaTb TpI/I OCHOBHBIC 3aJa4Yl Ha I[p06I/I )41

IIPOLCHTHBL

33

Pemare 3agaum, copepXKallue 3aBUCUMOCTH,  CBA3BIBAIOILKE
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOsHUE, LEHY, KOJIHMYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTh, BpeMsl, 00bEM paboThl, UCIOIb3Ys
apu(MeTHUeCKue JCUCTBUS, OLEHKY, MNPHUKUAKY; I0JIb30BAThCA

CANHUIIaMU U3MCPCHUA COOTBCTCTBYHOIINUX BCIIMYHNH

3.4

3.5

CocTaBisiTh OyKBEHHBIC BBIPAXKCHHUS 110 YCIOBHIO 337291
W3Bnekarh nHMOpPMAIIHIO, TPEICTABICHHYIO B TaOJHIIAX, HA TMHCHHOM,
cTONMOYaTOM WMJIM  KPYroBOM  JuarpamMmax, HWHTEPIPETUPOBATH

MMpCACTaBJICHHBIC TaHHbIC, HCII0JIb30BATh JAHHBIC IIPU PCIICHHWU 3ada4

3.6

[TpencraBisiTh WHPOPMAIUIO C IOMOIILIO TAONHII, JTUHEHHOW W

CTOJIOYATON UarpamMm

Harnsanas IreoOMCTpuUs

4.1

4.2

4.3

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHpa, MMEIOLINX
(bopMy H3Y4YEHHBIX F€OMETPUUECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX

buryp, npuMepsl paBHbIX 1 CHMMETPHUYHBIX (QUTYD

N300pakaTb ¢ TMOMOIIBIO IMPKYJS, JUHEWKH, TPAaHCIOPTUpAa Ha
HEJIMHOBAHHOW W  KjieT4aro Oymare U3ydeHHblE IUIOCKHE
reoMeTpuueckue GUrypsl 1 KOHQUrypanuu, CHMMETPUUHbIE (GUTYPBI
[Tonb30BaTbcs TEOMETPUUECKUMU MOHATHSMH: PAaBEHCTBO (QUIYD,
CUMMETpHUS;  HCIOJIb30BaTh  TEPMUHOJIOTHIO,  CBA3aHHYIO  C

CHMMeTpHCﬁZ OCb CUMMCTpPHH, HCHTP CUMMCETPHUU

4.4

4.5

HaxonuTts BETMYUHBI yTI10B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIbI 33JaHHOM BEIMYMHBI, I0JIB30BATHCSA IIPU PELICHUU
3a/1a4 IrpaJyCHOM MEpOH YIJIOB, paCllO3HABaTh HA YEPTEKAX OCTPBIH,
MIPSAMOM, pa3BEPHYTHIN U TYIOMN YIJIbI

Beluucnate JUIMHY — JIOMaHOM, TEPUMETP  MHOTOYTOJIBHHKA,
MIOJI30BAaThCAd E€AMHULAMU HM3MEpPEHHs JUIMHBI, BBIpAaXKaTb OJHU

CAVMHUIBI UBMCPCHUA NJIMHBI UCPEC3 APYTUC

4.6

Haxonnuth, wucnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS:
MEXIYy ABYMS TOYKAMM, OT TOYKM A0 IMPSIMOW, MIMHY IIyTH Ha

KBaJPaTHOM CETKE




Bbruucnate miomanb GUryp, COCTaBICHHBIX U3 MPSMOYTOJIEHUKOB,

UCIIOJIb30BaTh pa3dueHue Ha NPSIMOYTOJILHUKH, HA paBHbBIE (DUTYPBI,

4.7 JOCTpauBaHUE [0 MPSIMOYTOJIBHHKA, I0JIb30BaTbCSl OCHOBHBIMH
CIMHHLAMU W3MEpPEHUs IUIOLIAJH, BBIPAXKATh OJHU EOUHMIIBI
W3MEpEHUS TUIOIIAIN Yepe3 Apyrue
Pacnio3HaBaTh Ha MoOzENSIX M HM300paXKEHUAX NHUPAMUIY, KOHYC,

4.8 IWIMHAP, MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBAHME, pa3BEPTKa

49 N3006paxars Ha KJIET4aTOMN Oymare IPSIMOYTOJIBHBII

' napajulesenunes

4.10 Bbruucnate 00bEM  IPAMOYTOJIBHOTO —Tapaienenunena, Kyoa,

' M0JIb30BAaThCsl OCHOBHBIMM €IMHUIIAMH U3MEPEHUs 00bEMa

411 Pemartr HecnoXHBIC 3aa4u Ha HaXO0XACHUC TICOMCTPHYCCKUX

BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 HarypanbHble yucia u HyJb
1 HatypansHoe uucno. Psx Harypanbnbix uucen. Ywucno 0. M3oOpaxenue
' HATYpaJIbHBIX YHCeNl TOYKaMU Ha KOOPAUHATHOW (UMCIOBOM) MpsAMOit
- [TozunmoHHas cucrema cuucineHusa. Pumckas nHymepauusa. [lecaruunas
' CHUCTEMa CUUCIICHUS
13 CpaBHEeHHE HATYpAJIbHBIX YMCEJI, CPABHEHHUE HATYpPaJIbHBIX YUCEN C HYIEM.
' OKpyrJieHHEe HaTypaJIbHbIX YHCEl
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHE M JIEJICHHE HATypalbHBIX YHCEIN.
14 CBOWMCTBO HYJISI IPU CJIOKEHUH, CBOMCTBA HYJISI M €IMHULIBI TIPU YMHOKCHHH.
' [lepemecTuTensHOE U COYETaTENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U
YMHOXKEHUS, PACHIPENEITUTEIBHOE CBOWCTBO (3aKOH) YMHOXKEHUS
s Ucnonb3oBanne OykB it 0003HAYCHHSI HEWU3BECTHOTO KOMITOHEHTA U
' 3aMMCH CBOMCTB apr(PMETHUCCKUX ACHCTBUI
Jenutenu m KpaTHbIE 4uCia, Pa3joKeHHE Ha MHOXuTenH. [Ipocteie u
1.6 cocraBHble uucina. [IpusHaku genmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
= CreneHb C HaTypaJIbHBIM IIOKa3aTeleM. 3aluch YHCJIa B BHUJE CYMMBI
' pa3psAIHBIX CllaraeMbIX
UucnoBoe BbIpakeHHE. BpluMciieHHe 3HAYEHUN YHUCIIOBBIX BBIPAKEHUM,
L8 MOPSOK BBIMOJTHEHUsST JeWCTBUM. Fcmonb3oBaHWME NpU  BBIYHACICHHUSIX
. MEPEMECTUTENIBHOTO U COYETATEIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHHS U
YMHOXKEHHS, paclpeAeIUTEIbHOTO CBOMCTBA YMHOKECHUS
2 Hpobu
[IpenacraBnerne o ApoOM Kak crocobe 3amuch  YacTh BEITUYUHBL.
OO0bikHOBeHHBIE 1poOu. [IpaBunbHBIC U HEMpaBWIbHEBIE ApoOu. CMelaHHast
2.1 JIpoOb, TIPEICTABJIICHUE CMEIIaHHOW ApOOW B BHJIE HEMPABUILHON JApoOH U
BBbIJICTICHHE IIEJI0N YacTW YuClia U3 HEempaBWIbHOW apobu. M3o0pakeHue
JIpoOel ToOuKaMHu Ha YHCIIOBOW MIPSMOi




OcHoBHOe cBoiicTBO ApoOu. Cokparnienue apooOeit. [lpuBeaenue apodu k

22 HOBOMY 3HameHareno. CpaBHeHHE IpoOeit
53 CrnoxeHue 1 BRIYUTaHUE IpoOeii. YMHOXKEHHE U AeJIeHHne IpoOeid, B3aUMHO-
' oOpatHsble 1pobu. HaxoxxeHre 4acTH LeIoro U LeJIoro Mo €ro 4acTH
Hecsatuunas 3anuchk npoOei. IlpencraBinenune necATUYHON ApoOU B BHUJC
24 OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX JIpoOeil TOUKaMu Ha YMCIIOBOM
npsimoid. CpaBHEHHUE JIECATUIHBIX IPOOEH
Y Apudmernueckne JeMcTBUA € JAECATHUHBIMU JpoOsMu. OkpyrieHue
. JECATUYHBIX Ipo0Oeii
3 Pemenue TekcTOBBIX 3a/1a4
3.1 Penienune TekcToBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM
32 Pemenune nornueckux 3anau. Pemenue 3a1au nepe0opoM Bcex BO3ZMOKHBIX
' BapHaHTOB. lcrnionp30Banue npu pereHnu 3a1a4 TaOIuIl U CXEM
Pemenune 3anmau, copepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIME BETUYMHBIL:
33 CKOPOCTb, BpEMs, PACCTOSHUE, LIEHY, KOJUYECTBO, CTOMMOCTb. EnuHMIIBI
. U3MEpEHUS: Macchl, 00bEMa, LIEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b
MEXy €IMHULIAMU U3MEPEHUS] Ka)KIOW BETNYMHBI
34 Penienne ocCHOBHBIX 33124 Ha ApoOH
3.5 [IpencraBieHne naHHBIX B BUJE TaOIUL], CTOIOYATHIX AUAarpaMm
4 Harnsanas reomerpus
Harnsnuele npexacraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
4.1 OTpE30K, JIyd, yroj, JOMaHas, MHOTOYIOJIbHUK, OKPY)KHOCTb, Kpyr. YTOIL
[Ipsimoii, OCTpBIN, TYIION U Pa3BEPHYTHIN YIIIbI
JlnuHa oTpe3ka, METpUYEeCKUe eIUHUIBI JJIMHBL. J[JTMHA TOMaHOH, IepUMeTp
4.2 MHOIOYrojbHUKa. I3MepeHne u TOCTpOEeHHE YIVIOB C  IOMOIIBIO
TpaHcIopTHpa
43 Harnsanuele npencraBiaeHuss o ¢urypax Ha MJIOCKOCTH: MHOTOYTOJbHHK,
' HOpSMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PABEHCTBE (DUTYD
N3obpaxenue ¢uryp, B Tom uMcie Ha kieryatoi Oymare. Iloctpoenue
44 KOH(GUTrypauuii M3 yacTed MNpsMOil, OKPY)KHOCTH Ha HEJIMHOBAaHHOW H

KJIe€TYaTOM 6yMare. Hcnons3oBanue CBONCTB CTOPOH u YIJioB

IPSAIMOYTOJIBHHMKA, KBaJipaTa




4.5

[Inomane mNpsAMOYroJbHUKA M MHOTOYTOJBHHKOB, COCTAaBJICHHBIX W3
NpSIMOYTOJIbHUKOB, B TOM 4Huclie (UTYp, M300paXEHHBIX Ha KJIETYATOM

Oymare. EquHUITBI M3MEPEHUS TUTOMIATN

4.6

Harnsgaele  mpeactaBieHMss O IPOCTPAHCTBEHHBIX ¢urypax:
NpSMOYTOJIBHBIA Tapajiesienunes, Kyo0, MHOrorpaHHukH. V3o0pakeHue
HNPOCTEHIIMX MHOTOTPAaHHUKOB. Pa3BEpTKM Kyba M mapajulesienuIe/a.
Co3nanue Mojieneil MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTHIIMHA

U IPYTUX MaTepHalioB)

4.7

O0bEéM MPSAMOYTOJIBHOrO Mapaiienenumneaa, Kyba. EnquHumnsl usmepeHus

00béma

6 KJIACC

Kox

1.1

1.2

1.3

IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

Harypanbnsbie uncia

ApudmeTndeckne ACHCTBHS C MHOTO3HAYHBIMH HATypPAJIbHBIMU YUCIIAMHU.
UuciioBble BBIPAKEHUS, TOPSAIOK JCUCTBUH, HCIIOJIB30BAaHUE CKOOOK.
Hcnosb30BaHue npy BBIUUCICHUSAX NIEPEMECTUTENBHOTO U COUYETATEIBHOTO
CBOMCTB CJIOKEHHS W YMHOXEHHUSA, PpPACIPEICIUTEIBHOTO CBOWCTBA

YMHOKEHHUS
OxpyriieHne HaTypaJlbHbIX YUCEIl

Jenutenu v KpaTHBIE Ynciia, HAMOOIBIINI OO 1eTUTEh 1 HAMMEHBIIIEE

06mee KpaTHOC. I[eJ'II/IMOCTB CYMMBI U IPOU3BEACHU A

1.4

2.1

Jlenenue ¢ ocTaTKoM

Hpobu

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpaleHue Apooeil.

CpaBHeHUE U yropsJ0uMBaHUe ApoOeit

2.2

2.3

Pemienne 3amaq Ha HaXOXAEHHE YacTHU OT LIEJOT0 U IEJIOro IO €ro 4acTH.

JpoOHoe 4ncio Kak pe3yabTaT ACICHHS

[IpencraBnenne necSITUYHOW JpoOM B BHAE€ OOBIKHOBEHHOW JpOOH |

BO3MOJXHOCTb IPCACTABJICHUA OOBIKHOBEHHOM I[pO6I/I B BUJIE JIECATUYHOMN

2.4

Jlecartuunple pobM M MeTpuyeckas cuctemMa Mep. ApudmeTrnyeckue
JNENCTBUS M YHUCIIOBBIE BBIPAXKEHHUSI C OOBIKHOBEHHBIMH U JECATUYHBIMU

IpoOsIMU




2.5

2.6

3.1

3.2

OtHomenue. [leneHue B NMaHHOM OTHOIIEHWH. Macmral, TPOMOpPIHS.
[IpuMeHeHue nponopLUil IIPU PELICHUN 331a4

[Tonarue npouenra. Beraucinenue npoueHTa OT BEIMYMHBI U BEJIMYHMHBI 110
e MpoLeHTy. BrIpakeHHe MPOLEHTOB AECATUUHBIMU Apo0simu. Perienue
3a/1a4 Ha IIPOLICHTHI. BbIpa’keHHE OTHOILLIECHMS BEJIMYMH B IIPOLICHTAaX
[TonoxxurenpHbIE U OTPULIATENBHBIC YUCIIA

[TonoxxurenpHble U oTpuLaTENbHbIE Ynciaa. Llensie yucina. Moayine yucna,
reoMeTpuuecKasl MHTeprperauuss Moayss uucia. M3oOpakeHue yucen Ha
KOOpAMHATHOM npsAMoil. UncnoBsle npoMexxyTKkU. CpaBHEHUE UnCcen

Apudmernueckne IEWCTBUS C TOJIOKUTEIBHBIMU W OTPHUIATEIbHBIMU

qucijiaMun

33

4.1

[IpssMoyronbpHas cucTeMa KOOPAMHAT Ha IIIOCKOCTH. KoopanHAThI TOUKM HA
IUIOCKOCTH, abcumcca W opauHata. Iloctpoenwe Touek U ¢uryp Ha

KOOPAMHATHOM INIOCKOCTH

BykBeHHbIE BhIpaXKEHUs

[Ipumenenne OykB i1 3alUCH  MAaTEMAaTUYECKHX BBIPAKEHUM U
npemioxenuii. CpoiictBa apudmeTnueckux AeicTBuil. bykBeHHBIE

BBIPAXKCHUA U YUCJIOBBIC ITOJJCTAHOBKH. ByKBeHHI)IG PaBCHCTBA, HAXOXKACHUC

HECU3BCCTHOI'O KOMIIOHCHTA

4.2

5.1

®opmyiibl, GopMyIbl IEpUMETpa U IUIOIIAAN MPSIMOYroJbHHUKA, KBaJIpara,

00bEMa mapaienenumeaa u Kkyoa
Pemenne TekCcTOBBIX 3aMau

Penienne TeKCTOBBIX 3ada4 apI/I(I)MeTI/I‘{eCKI/IM CII0COOOM

5.2

5.3

54

Pemenne morundeckux 3amgad. Pemienue 3amad nepe6op0M BCE€X BO3MOXXHBIX

BAPUAHTOB

Pemenue 3amad, copepkammx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIWYWHBI:
CKOpOCTb,  BpEMs, pACCTOSIHUE, LI€HAa, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOUTEIBHOCTD, BpeMsi, 00bEM paboThl. EquHUIIBI ©I3MEpPEHUS: MacCCHhI,
CTOMMOCTH, PACCTOSHMS, BPEMEHH, CKOpPOCTHU. CBSI3b MEXKIY €IUHULIAMU

HN3MCPCHUA Ka)K)IOI\/'I BEJINYHHBI

Pemrenne 3aaa4, CBA3aHHBIX C OTHOHICHHUEM, IMIPOMNOPHUOHAIBHOCTBIO

BCJIIMYHMH, NIPOUCHTAMU,; PCIICHUC OCHOBHBIX 3aJ1a4 Ha ,[[pOGI/I 1 IPOUCHTHI

5.5

OI_ICHKa U TIpUKUJKA, OKPYTJICHHUC PEC3yJibTaTa. CocraBneHue 6YKBCHHLIX

BBIPAKEHUI 110 YCIIOBHUIO 3a7a4H.




[IpencraBnenne JaHHBIX C MOMOINBIO TaOaUIl U auarpamMm. Croyd4aThie

>0 auarpammbl. YTeHUE KPYTOBBIX JUarpamm
6 Harnsannas reomerpus
6.1 Touka, mpsiMas, OTpE30K, JIyd, Vyroj, JOMaHas, MHOIOYI'OJbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
62 B3anmHOe pacrnonokeHue IBYX MNPsSMBIX Ha IUIOCKOCTH, IapasuleibHbIE
' IpsIMblE, IEPIEHAUKYIISIPHBIE IPSAMbIE
63 H3mepenue paccTOSIHUM: MEXIY ABYMs TOYKAMH, OT TOYKH [0 IPSAMOM,
' JUIMHA MapLIpyTa Ha KBaJApaTHOU CETKe
6.4 W3mepenue 1 ocTpoeHUe yIioB C IOMOIIBIO TPAHCIIOPTHPA
6.5 Buasl TpeyroiabHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMN,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
6.6 YerbipéxyronpHuk. [IpAMOyronbHHMK, KBaapar: MCIOIb30BAaHHE CBOWCTB
' CTOPOH, YIJIOB, IHarOHAJIECH
N306paxkenue reomeTpuyeckux (GUIyp Ha HEJIMHOBAHHOW Oymare c¢
6.7 UCIIOJB30BaHUEM  LUPKYJs, JIMHEHKH, YrOJbHUKA, TPAHCIOPTHUDA.
[TocTpoenust Ha kieT4aroil Oymare
6.8 [Iepumerp MHOrOyronbHHUKa
[Tonsatne  muomanu  GUIypsl, €AMHUIBl  U3MEPEHUS  IUIOLIAJH.
6.9 [Ipubnuxénnoe u3mMepeHre mwiomaau Guryp, B TOM 4ucie Ha KBaJpaTHOU
CETKe
6.10 [TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPYKHOCTH, IJIOLIAIN Kpyra
611 CuMmmerpus: LeHTpalbHas, oceBas M 3epkanpHasd. IloctpoeHune
' CUMMETPUYHBIX PUTYP
Harnsanueie IpeJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢urypax:
napaiujienenunes, Kkyo, mpusma, nupaMuia, KOHyc, HWIMHAP, ap U cdepa.
6.12 N3o06paxkenne  mpocTpaHcTBeHHBIX  ¢uryp.  Ilpumepsl  pa3BEpTok
' MHOIOTPaHHMKOB,  LWIMHApa W KoHyca. Co3maHue — mojenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U JPYTUX
MaTepUaoB)
6.13 [Tonarue o0bEMa, eauHUIBI U3MepeHUus 00bEMa. OOBEM MPAMOYTOIBLHOTO

napajuiesenumnesaa, Kyoa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: 5-if kiiacc: 0a30BbIi ypOBEHb: YUEOHUK: B 2 4acTAX; 3-¢ U3JaHue,
nepepaboranHoe Bunenkun H.4., ’Koxos B.U., Uecnokos A.C. u np.
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

* Marematuka: 6-i kmacc: 6a30BbIi YPOBEHb: YICOHHK: B 2 4aCTsIX; 3-€ U3aHUE,
nepepadoranHoe Bunenkun H.4., XKoxos B.1., YecnokoB A.C. u ap.

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
Maremartuka : 5-6-¢ Kjacchl : 0a30BbIA YPOBEHD | METOJIMYECKOE MOCOOUE K
NpeIMETHOM JTUHUM yueOHMKOB 1o matematuke H. 5. Bunenkuna, B. 1. )Koxosga,

A. C. YecHokoBa u Jip. — 2-€ u3l., crep. — Mocksa : [IpocBenienue, 2023. — 64 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET

90P «Maremartuka, 5 Kjaccey

O0P «Marematunka, 6 Kiacc»

Tpenaxep «O0mako 3HaAHUI». 5 KI1acc

Tpenaxep «O06mako 3HaAHUI». 6 Ki1acc

Kypc ypOokoB 110 MaTeMaTHKe S5 KI1ace

Kypc BueoypokoB 1o MareMaTuke 6 Kjiacc



Marematuka. IHTEpakTUBHBIE 3a1aHUS. S5 KIIaccC
Marematuka. IHTepakTHBHBIE 3a1aHMs. 6 Ki1acc

Marematuka. 5-6 knaccel. Lludposas padodas TeTpaanb



y4eOHBbIH Kypc «Aaredpa»

U1l oOygaromuxcst 7-9 KjaccoB



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YUYCHUE IPYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MAaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBINUICHUS, HEOOXOAUMBIX IS ajanTalliid B COBPEMEHHOM MU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS M BBIBOJFI,
dbopmynupoBath yTBepxkaAcHUsA. OCBOEHUE Kypca alreOpbl 00ecTeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITETFHOM  JIEATENHHOCTH OOYYaloMMXCcs, MO3TOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypca «Anredpay NI OCHOBHOTO OOIIETOo
oOpa30oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKCIEHUS», «ANTeOpanyecKkre BBIPAKEHUS», «YPAaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMU ero JuHusMu. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJAaTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBIAJECHUIO O0YYaIOIIUMUCS
OCHOB  yHHMBEPCAJIBHOTO  MareMaTthudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JTATbHEHIIET0 M3yYeHUs] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOyYaIOIMIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOU
KW3HU. Pa3BuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BbIpaKEeHU. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MaTEMaTUKU KakK s3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUMN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe NajbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHHSI, HEOOXOIUMOTO0, B YACTHOCTH, JJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEMIIEH MaTeMaTHYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B TPUPOE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy MIaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPbIM BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3/esibl COJCpPKaHUS:
«Uucnma © BBIUKCIEHUS», «ANTEOpanyecKUe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», «DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudMeTHdecKue JEeUCTBUS C
palMOHAJIBHBIMA YKClIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNieHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U IpoOW B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsmMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no gpopmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPAKEHMS, MpPaBWIa NPEeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHUS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBaIpaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaTOB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

JluneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs II€pEeMEHHbIMU. PelieHue cucreM ypaBHEHUM
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C OMOIIbIO CUCTEM
YpaBHEHUM.

DyHKIUU



KoopauHara Touku Ha npsiMou. YKcCiIoBbIE NPOMEXKYTKHU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa (ynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkipm y = [x|.
['padmyeckoe pelieHne TMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Ywucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOoOpPa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BRIpOKCHUSIAJIre0pandecKue BhIPaKeHus:

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO alreOpandyeckod JIpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOeit.
PanronanbpHbIe BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopMysa KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3aanus QyHKITHIA.

I'padux ¢dynkumu. Urenne coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAOIINE TPSIMYI0 W OOpaTHYIO MPOMOPIIMOHAIBHEIC
3aBHCHMOCTH, X rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEeHNE YPaBHEHUIN U CUCTEM YPaBHEHUI.

9 KJIACC

Yucsa ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXECTBO ACHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEACTBUTEIBbHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknuaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3ajay
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETalns CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn pyaximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTeabHOCTHUHCI0BbIE  MOCIEI0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas nporpeccuu. Popmyinbsl n-ro 4ieHa
apu(MeTHYeCcKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHbIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY W  HACTOSLIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEATU3ALUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HAMpaBIEHHOCTH, OCO3HAHMEM BaXXKHOCTU MAaTEMaTUYECKOIrO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHOM MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTeMaTHYECKOW KyJIbTypOW Kak CpPeJCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHWE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIUpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble ornueckue aAecTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O0OBEKTOB, TOHSATHH, OTHOIICHWHA MEXKIY TMOHSTHAMH, (OPMYIUPOBATH
OTpEJICICHUs]  TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIIbHBIC, CIWHWUYHBIC, YacTHBIE M OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JenaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC 0Ka3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaUBaTh AaAPTYMEHTAIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOIONECHUSA, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BBIIBUIATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOYHOCTh HH(OpPMAIUM, TaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiICHUS HHPOpMALMKU M WILIIOCTPUPOBATH
perraemMbie 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOM Tpapukod U Hux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATD U (bOpMy.TII/IpOBaTB CYKJIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perIaeMoil 3a/1auu, BHICKa3bIBaTh UJEH, HAIIEJICHHBIC HAa TTIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve W CXOJCTBO IO3HIIMMA, B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHs  3aJadd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboOTHI MPU PENICHUU YUEOHBIX MAaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaThCA,
00CyX)aTh MIPOLIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyHmoBbIX (opmax pabotsl (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIWHHPOBATh CBOM JEUCTBUS C JPYTMMH 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 331a4d (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUsS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN ¢ Y4ETOM HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 33/1a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW 1IEJIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 kjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMETHUECKHEe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3HayYeHWsI YHUCIOBBIX BBIPAXKEHUH, MPUMEHSITH pPa3zHOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (OPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh Ynca.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpQKCHUU. BBIMONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OTPAaHMYCHHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSITh €€
B MIPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpQXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh mpeobpa3oBaHus 1EI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMONMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHTEIH C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHUKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHENMHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBUIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOIO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, M0JIb3YACh I'Ppa)UKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHMUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIIOBUIO 3aJa41, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHHS W aHalIW3a MHGMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peaTbHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJjacce oOydYaromMiCs TIOJYYHUT CIICAYIOIIHE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKaMH HA KOOPJAUHATHOM MPSAMOM.

[IpumeHsaTh TOHSATHE apU(PMETHUYECKOrOo KBaJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbITIONHATE TOXASCTBEHHBIE MPE0OPa30BaHUs pallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ACUCTBUHN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu Apo0osiMu.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMsl BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHENHBIE, KBAJpPAaTHBIE YPAaBHEHUS WU PAlMOHAJIbHBIC YpaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAMTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIIM MUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIHPOBKHM 3aJaul K €€ anreOpandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a[a4M ITOJTYyYEHHBIN pe3yJbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath ¥ KCHONB30BaTh (PYHKUHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O0003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHBIX GYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIHCHIBATH CBOHCTBA YHCIIOBOH (DyHKINH
o e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICIYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrmonusaTe apudmMeTnueckre AeCTBUS C palliOHaIbHBIMU YHUCIAMH, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HPPAMOHAIbHBIMU
YUCJIaAMU.

HaxonuTthb 3HaueHus CTENEHEN C IEeJIbIMU TOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemnars nuHeliHbIe ¥ KBalpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOSIINECS K HUM,
pocTerIne APOOHO-PALMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBIISCTCS JTUHEHHBIM.

PemaTe TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pELICHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBATh PEUICHUE C IOMOILBIO
CHUMBOJIOB.

Pemmatp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUYAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEIICHUHU PA3IMYHBIX 3a7ad.

DOyHKUIMHA

Pacno3naBaTe (QyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pPacnoJIOKeHUE Ha KOOPJIMHATHOM IIIOCKOCTH rpadMKoB PyHKIMM BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03(PULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300paKaTh CXEMATHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, PU3HKU, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbBIMONHATS  BBIYMCIEHHST C  HCIOJB30BaHHEM (OPMYJ n-ro  4jeHa
apu(pMETUIECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Yucia u BEIYKUCICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 ArEOPAIUECKUE BHIPKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
4 Koopmunarst u rpaguicu. dyncim 24 ! https://m.edso0.ru/7£415b90
bu6nmorexa LIOK
1
> Tostopenme i 0bodmenue 6 https://m.eds00.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| AnrebpanuecKkie BhIpaKECHUS. 15 | Bu6muotexa [JOK
AnrebGpanueckas Apoob https://m.edsoo.ru/7f417af8
’ Uucna u BeruucieHus. CTeneHb ¢ UeIbiM 7 bubmuoreka [IOK
[oKasarejieM https://m.edsoo.ru/7f417af8
bub K
3 Uucna u Beruucienus. KBajparubie KOpHU 15 uoamoreka O
https://m.edsoo.ru/7f417af8
4 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 | bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 AnrebpanyecKe BEIPaKCHUS. 5 | Bbu6moteka [JOK
KBaznpatHblil TpéxuiieH https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6nunorexa LIOK
8 ) .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v Berunciienus. JleiicTBUTEIbHbBIE 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741908
bubnunoreka LIOK
O 16 1
> YHIHHH https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne ara udpossie
w/n Tema ypoxa Beero Kontpoabusbie IIpakTuueckue fll3y'{eﬂl/lﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 [TonsTHE panOHaNbHOIO YKCIIA 1
) Apudmernueckue I1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
6 ApudmeTnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
8 CpaBHeHue, ynopsao4uBaHue |
paIMOHATBLHBIX YHCEI
9 CpaBHeHue, ynopsa0odMBaHUE 1
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 bubnmnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaATYpaJIbHBIM | bubnmnorexa [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f421382




12

13

CreneHb ¢ HaTypaIbHBIM
II0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42154e

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

14

15

16

Crenens ¢ HaTypajIbHbIM
II0Ka3aTesieM

CBolicTBa CTENEHU C HATYpPaJbHbIM
[I0Ka3aTesieM

CBoiicTBa CTENEHU C HATYPaJIbHBIM
oKasarejieM

bu6nmoreka [IOK
https://m.edsoo.ru/7f421382

bubnunorexka LIOK
https://m.edsoo.ru/7f42154e

17

18

19

CBolicTBa CTENEHU C HATYPAJIbHBIM
[IOKa3aTeneM

Pemennie oCHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PeallbHOM
MPAKTUKHU

Pemrenne ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PeabHOM
MIPAKTUKU

bubmuoreka [{OK
https://m.edsoo.ru/7f4218be

20

Perenve OCHOBHBIX 332714 Ha
JpoOH, IPOLIEHTHI U3 PeabHOM
MPaKTHKU

21

Pemnrenie oCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealbHOMN
MPAKTHKU

22

23

HpI/I3HaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCEIT

HpI/I3HaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXUTCIIN HATYPAJIbHBIX YUCCII




Peanbnbie 3aBucumoctu. [lpsimas u

24 oOparHast MPOMOPIUOHATEHOCTH
)5 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas MpOoNOPLUOHAIBHOCTH
26 Peanbnbie 3aBucumoctu. [psmas u
oOparHast MPOMOPIUOHATEHOCTH
7 Peanbubie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIUOHATEHOCTH
)3 KonTponbhas pabota no teme
"PannoHanpHbIe ynciia"
29 bykBeHHBIE BBIpaKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f41feec
30 DopmyIibl
31 ®opMmyibl
1 IIepemennsle. JlonycTumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpa3oBanre OYKBEHHBIX
33 BLI:pamzHHﬁ, pacpoIKTHe CKOOOK 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MPUBEICHNE NTOJIOOHBIX CIaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX
34 BBIpQ)XEHUH, pacKpbITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE NTOJIOOHBIX CIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX
35 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MpUBEICHNE OJOOHBIX ClIaraeéMbIX
[IpeobOpazoBanrie OyKBEHHBIX
36 BBIpQ)XEHUH, pacKphITHE CKOOOK U

IMPpUBCACHUC HOI[O6HLIX cl1araCMbIX




bub6nmoreka [IOK

M
37 HOTOTICHAL https://m.edsoo.ru/7f42276e
bubnunoreka LIOK
38 Mioroert https:/m.eds00.ru/7422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyJbl COKPALLIEHHOTO Bbu6motreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPALLEHHOTO bubmuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOXECHHUS https://m.edsoo.ru/7f4251d0
43 PasnoxeHre MHOrO4IECHOB Ha bubnunorexa LIOK
MHOHUTEIIHN https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [IOK
MHOXXUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTO4JICHOB Ha but6mmoreka [IOK

MHOXHUTCIIA

https://m.edsoo.ru/7f4239de




Paznoxenne MHOTOYJICHOB Ha

51
MHOXHUTEIN
50 KonTponbhas pabota no teme
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHue, IIpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
54 [IEPEMEHHOM, pelleHre TMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OQHOU
55 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneliHoe ypaBHEHHE ¢ OQHOU
56 MEepEMEHHOM, PEIICHUE JTUHEHUHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIIbIo bu6nmorexa LIOK
YPaBHEHHMU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka IIOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmoteka IIOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeliHOe ypaBHEHUE C I1BYMs bubmuoreka [JOK

NEpECMCHHBIMU U CT'O I‘pa(bI/IK

https://m.edsoo.ru/7f427e8a




CucreMa IByX JIMHEHHBIX

bu6nmmoreka [IOK

63 YPaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JIMHEHHBIX
YPaBHEHHH € ABYMs [IEPEMEHHBIMU
65 Cucrema IiByX JMHENHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
66 Cucrema ziByx JIMHEUHBIX
YpaBHEHUH € ABYMs [IEPEMEHHBIMU
67 Pewrenue cucrem ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmrorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucrem ypaBHeHuU
71 Pewrenue cucreM ypaBHEHUN
7 KonTponbhas pabota no teme bubmuorexa [IOK
"Jluneiinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
74 HuCII0BEIE MPOMEKYTKH https://m.edsogru/7f41dff2
75 UYucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronpHas cucteMa bubmmoreka [JOK
KOOPIHMHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKkoB, 3aJaHHBIX bubnmnoreka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEHN
bubmuoreka [IOK
I1
85 OHATHE (YHKIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
bu6mmoreka IIOK
7 . .
8 Croiicrsa Gymuiit https://m.edsoo.ru/7f41f078
bubmmoreka IIOK
88 Caoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka IIOK
89 Jluneit
HHEHHAs GyHKLIA https://m.edsoo.ru/7f427282
bu6nmnoteka LIOK
90 Jluneit
HHETHAs GyHKLIA https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuorexa [IOK

byHKIIUU

https://m.edsoo.ru/7f426d1e




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk ynkmmm y =[x|

94

95

96

I'padux pynkuum y =[x|
KonTponbhas pabota no teme
"Koopaunats! u rpaduky.
Oynknuu" / Beepoccuiickas
npoBepouHas paboTa

Hrorosas koHTpoabHas paboTa /

Bcepoccuiickas npoBepouHas
paborta

bu6nmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

98

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHNI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

bubmuoreka [IOK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoabnble IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
b
1 Anrebpanueckas 1poOb 1 nomorexa LOK
https://m.edsoo.ru/7f430382
JonycTtrMble 3HaYEHUS
2 MEPEMEHHBIX, BXOJIAIINX B 1
anreOpanvecKue BhIPAKCHUS
JonycTtrMble 3HaYEHUS
3 MePEMEHHBIX, BXO/ISIINX B 1
anreOpanyecKre BEIPaKCHUS
4 OCHOBHOE CBOMCTBO | bubmuoreka [IOK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
5 Coxkparenue apobeit 1 bubmmorexa [IOK
https://m.edsoo.ru/7f430a8a
. bubmuoreka [{OK
6 Cokpaiienue apooei 1
batiieruie Ap https://m.edsoo.ru/7t43044
. b
7 Cokpaiienue apooeit 1 n6morexa IIOK
https://m.edsoo.ru/7f430f44
CnosxeHue, BEIYUTAHUE,
bubnunorexa LIOK
8 YMHOKEHHE U JCICHUE 1
. https://m.edsoo.ru/7f43128c
anre0panvecKkux Apooeit
CoxeHue, BEIYUTaHUE,
bubnunorexa LIOK
9 YMHOXXEHHE U JIeTIEHUE 1

anredpanveckux apooeit

https://m.edsoo.ru/7f4315c0




Cl1o)KeHHe, BEIYMTaHUE,

10 MHOKEHHE U JCICHUE bubmorexa HOK
Y A . https://m.edsoo.ru/7f4318¢2
anreOpanyeckux Apooeit
CnosxeHue, BBIMUTaHHE,
11 MHOXEHUE U JCIICHUE bubmorexa HOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
[IpeobpazoBanue BeIpaxeHUH,
12 coJiepXKaliux aareopandeckue bubmmorexa [IOK
Aepratt P https://m.edsoo.ru/7f43259¢
Ipodu
[IpeobpazoBanue BhIpaxeHUH,
13 coJiepKalux aareopandeckue bubmmorexa [IOK
Feprat P https:/m.edsoo.ru/7f432736
npobu
[IpeobpazoBanue BhIpaxeHUH,
14 coJiepKalux aareopandeckue bubmmorexa [TOK
Jleprall p https://m.edsoo.ru/7f432736
npobu
s KonrponbHas pabora no reme bubmuoreka [IOK
"AnreOpanyeckas JpoOp" https://m.edsoo.ru/7f431d36
16 Crenens C 1eNIbIM ITOKa3aTelieM bubmorexa HHOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
7 MUpa (OT JIEeMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUAPE
13 CBoiicTBa CTENEHU C 1IEJIBIM bubnuoteka [JOK

IIoKa3aTcjieM

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




CBoiicTBa CTEOEHH C LIEIBIM

bu6nmmoreka [IOK

19 roxasarejieM https://m.edsoo.ru/7f435648
20 CBoliCTBa CTEIICHHU C EIbIM bubnunoreka LIOK
roKasarejieM https://m.edsoo.ru/7f435648
)1 CBolicTBa CTEIICHHU C LICJIBIM bubnuorexa [JOK
roxasarejieM https://m.edsoo.ru/7f43599a
2 CBoliCTBa CTEIICHHU C MEIbIM bubnuorexa [JOK
roxasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii KOpeHb U3 UKcia bubmorexa HOK
https://m.edsoo.ru/7f42d452
4 [TonsiTre 06 MppalOHATEHOM bubmmoreka [JOK
yucie https://m.edsoo.ru/7f42eaaa
)5 JecsaTuunbie MPUOIKEHUS
HUPPALMOHATBHBIX YUCE
26 JecsaTnynbie MPUOIKEHUS
HPPALMOHATBHBIX YHCENT
27 JlencTBUTENIBbHBIE YHCIIA
)3 CpaBHEHHE TEUCTBUTEIBHBIX
quCen
29 CpaBHeHHE 1EMCTBUTENBHBIX
yucen
30 Apudmerndecknil KBaapaTHbIHI
KOpEHb
31 VYpaBHeHHe BUaa X* = a
1 CaotlicTBa apuMeTUUECKUX bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
13 CgoiicTBa apr(pMETHIECKUX bubnuotexa [JOK

KBaJPaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862




[TpeobpazoBaHue YUCIOBBIX

bu6nmoreka [IOK

4 .
3 BPIPECIHIHL, CONCPAATIIX https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
[TpeobpazoBaHue YUCIOBBIX
35 BBIPAXKEHUM, COJIEPHKAITUX bubmorexa HOK
P > CONCPAEIL https://m.edsoo.ru/7f42dedd
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue YUCIOBBIX
36 BBIPAXKEHUM, COJIEPHKAITUX bubmmorexa [IOK
P > CONCPIRAIT https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
37 BBIPAKEHUM, COACPIKALTUX bubmorexa OK
P > COnCpatl https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
18 KonTponbsHas pabora mo Temam bubnuoreka [IOK
"KBanparusie kopHu. CteneHu" https://m.edsoo.ru/7f42ec80
bubmuoreka [{OK
39 K
BA/PATHOE ypapreiue https://m.edsoo.ru/7f42eela
40 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [TOK
P yp https://m.edsoo.ru/7f42eela
41 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorexa [TOK
AP P https://m.edsoo.ru/7f42eela
4 ®dopmyna KoOpHEH KBaIpaTHOTO bubmuoteka [IOK
YpaBHEHUA https://m.edsoo.ru/7f42£158
13 dopmyna KOpHEH KBaIpaTHOTO bubmuortexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42£3f6
44 dopmyna KOpHEW KBapaTHOTO bu6muoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
b K
45 Teopema Buera momorexa 110

https://m.edsoo.ru/7f42fef0




bub6nmoreka [IOK

46 Teopema Buera
https://m.edsoo.ru/7f430076
A7 Pewenne ypaBHEeHUH, CBOASAILIMXCSA bubmunoreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
43 Pewenne ypaBHeHUH, CBOASIIMXCA bubmmoreka [JOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43¢3d0
49 [Ipocreiimmue apoOHO- Bu6mmoteka [JOK
paluroOHAILHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
50 [Ipocreiimme apoOHO- bubnuoreka [IOK
panuoHaIbHEIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
51 Penienne TeKCTOBBIX 3a4a4 C bubnunoreka LIOK
MIOMOILbIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
57 Penrenne TeKCTOBEIX 3a7a4 C bubnunoreka LIOK
MOMOUIBIO KBaJPATHBIX YPaBHCHUI https://m.edsoo.ru/7f42{8f6
53 KBanpaThsiii TpéxunieH
54 KBanpatHblil TpéxuiieH
55 Paznoxenue kBagpaTHOTO bubmuorexa [IOK
TpEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
56 PasnosxeHue kBagpaTHOro bubmmnoreka HOK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KonTponbHas pabora no teme
" bu6mmoreka IIOK
57 KBanparsble ypaBHEHUS.
o " https://m.edsoo.ru/7f43012
KBanpaThslii TpexuiieH
JInHeitHoe ypaBHEHUE C IBYMS
53 NepPEeMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHHS] YPAaBHEHHUH B
LEJIBIX YUCIIaxX




59

60

61

JIuneitHoe ypaBHEHUE C IByMsI
NEpPEMEHHBIMH, €T0 rpaduk,
IpUMEPHI pelIeHHs YpaBHEHH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
MEePEMEHHBIMH, €ro rpaduk,
MIpUMEPHI PEIICHUs] YPaBHEHUI B
LEJIbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

62

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

63

64

65

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
ITpumeps! peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUN C IBYMs
[IEPEMEHHBIMU

[Ipumeps! pemieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTeprpeTanys
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENMHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

bu6mmoreka IIOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpHIpETALUS
YpaBHEHHUS C ABYMS IEPEMEHHBIMU
Y CHUCTEM JIMHEHMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d6d6




Penrenne TekCTOBBIX 3a1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOILIbIO CUCTEM YPAaBHEHUI
70 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBbIE HEPABEHCTBA U UX
CBOMCTBA
7 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 0/1HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmnoreka HOK
OJHOI MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIICHUE
N3obpakenue perieHus
80 JIMHENHOIO0 HEPABEHCTBA U UX Bubnmorexa [IOK

CHCTEM Ha YUCJIOBOM NPSAMOU

https://m.edsoo.ru/7f42c9¢e4




N3o0pakeHue pereHus

81 JIMHENHOI0 HEPABEHCTBA U UX bubamorexa LOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOM
KonTponbhas pabota no remam
82 "HepasenctBa. CucteMbl
ypaBHEHUI"
bubmmoreka [JOK
83 Homsrrie pysicuin https://m.edsofru/7f433c12
84 OO6nacth onpeaeneHus u bubnunoreka LIOK
MHO>KECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHust PyHKIUIH
86 ['paduk pynkunu
g7 CpoiicTBa (yHKINH, HX
oroOpakeHue Ha rpaduke
28 Urenne 1 mocTpoeHue rpadukoB
byHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXKaroIINUX peajbHbIe MPOIECCHI
DyYHKIMH, ONUCHIBAKOIINE MTPSIM
90 u ng:TH;’IO HpOHOpHII/IIIOHaHEHBI};IO bubmorexa HOK
3aBUCHMOCTH, X rpathHK https://m.edsoo.ru/7f434bbc
91 l'unepbona
bubnmoreka [JOK
92 Tinepbona https://m.edsogru/7f4343e2
93 T T ——— bubmuoreka [IOK

https://m.edsoo.ru/7f434572




Oyukun y =x2, y =x3, y=VYx,y =

bu6nmoreka [IOK

94 X|; rpadraeckoe penieHue
Ix|; rpad . P . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHUH
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0OB KypcOB 7 1 8 KJIacCOB,
95 00001IeHre 3HaHui / Bubmmoreka HOK
. https://m.edsoo.ru/7f4371aa
Bceepocculickas npoepoyHast
pabora
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [{OK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHITHI U
97 METO/I0B KypCOB 7 U 8 KJIaCCOB,
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOJIOB KYpPCOB 7 U 8 KJIacCOB Bubmuorexa LIOK
P . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
99 METOIOB KYpPCOB 7 U 8 KJIacCOB Bubmuorexa LIOK
/OB KypCoB /1 ’ https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOH0B KypcoB 7 U 8 KJIaCCOB Bubmuorexa LIOK
HIOB P . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmorekxa [IOK
101 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI

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




IToBTOpEHKME OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNEe 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PammonannHBIC yncna,
HWppalMOHAIIbHBIEC YMCIIa, KOHEYHBIE
1 OECKOHEYHBIC JIECATUYHBIC IpoOH

MHO0keCTBO IeHUCTBUTEILHEIX
yHce; TeUCTBUTEILHBIC YrcIa Kak
OCCKOHEYHBIC JACCATHYHBIC IPOOH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM
JECTBUTEIIbHBIX YUCET U
MHOECTBOM TOUYEK KOOPANHATHOU
psAMOM

CpaBHEeHHE IEHCTBUTENBHBIX YHUCEI,
apupMeTHyecKe JefcTBuUs C
JENCTBUTEIbHBIMU YU CIIAMH

[TpubnnxéHHOE 3HaUEeHNE
BEJIMYMHBI, TOUHOCTh MPUOIMIKEHHS

Oxpyrienue ynucesn

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 aBHCHUM, CBOJSAIIMXCS K
ypastt e https://m.edsoo.ru/7f43bf66
JMHENHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOJISIIIIMXCS K
JIMHEWHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 LIOK
noInoTeKa
12 ABHEHM, CBOJALLUXCS K
P > (RO https://m.edsoo.ru/7f43c¢542
KBaJIpaTHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 LIOK
noinoTeKa
13 aBHCHUM, CBOJAIIMXCS K
i A https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
bubnunoreka LIOK
14 DHKBAAPATHEIC yPABHCHIA https:/m.edsoo.ru/7f43¢3d0
bubnunoreka LIOK
15 DHKBAAPATHEIC yPABHCHIS https:/m.edsoo.ru/7f43¢3d0
[Ipumeps! penieHuss ypaBHEHUN
16 TpEeTheN U 4YETBEPTON CTEIEHEN
Pa3I0KEHUEM Ha MHOKUTENH
[Ipumeps! penieHuss ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIECHEN
pa3iIoKeHNUEM Ha MHOKUTEIH
13 Pemenue 1po6HO-paliMOHATBHBIX bubmuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIBHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a1a4

anredpandecKuM METOI0M




21

22

Pemrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOA0OM

23

24

25

KonrponsHas pabora o teme

"YpaBHeHMsI ¢ OIHOM HlepeMeHHON"

VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

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

26

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
U €€ peleHne

27

28

29

Cucrema IByX JIMHEMHBIX
yYpaBHEHUM C ABYMS IEPEMEHHBIMHU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHue

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHne

30

Pemrenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTETIIEHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPO CTENECHU
I'paduueckas MHTEpIIpETAIIS
34 CHUCTEMbI YPaBHEHUH C IBYMsI
MIePEeMEHHBIMU
35 Pemrenne TekcTOBBIX 3a1a4
anreOpandeckuM crocodom
36 Pemennie TeKCTOBBIX 33724
anreOpandecKuM crocodom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHU"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoteka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiiHble HEPAaBEHCTBA C OJJTHOM bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHNE




CucreMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOM U UX PEILICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubmuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U UX bubnmnoreka HOK
pelreHue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'panueckas unTepHIpeTanys
51 ngg;eHCTB u CI/ICTSMI;ICP:BCHCTB c bubamorexa LOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padnueckas nuHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrsa"
54 KBagpatuunas GpyHkuus, e€ rpadgux bu6muoreka [IOK
U CBOMCTBA https://m.edso00.ru/7f4396c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk bu6muoreka [IOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkius, e€ rpaduk bubmuoteka [IOK

U CBOWCTBA

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




57

58

59

[Tapaboia, KOOPANHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIb

[Tapabo:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napadoIIbl, 0Ch CHMMETPHUH
mapadoJIbI

bu6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:na, KOOpIMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=X|

bubmuoreka [IOK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|




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

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

69 KonTponbhas pabota no teme bubmmoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncaoBoi bubnuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue nocae10BaTeIbHOCTH

71 PEeKyppeHTHOI GopMyIioii u bubnrorexa LTOK

. https://m.edsoo.ru/7f43ebda

(dhopMyI0ii n-T0 YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmoteka [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@DopMyJIbl N-TO YiieHa

74 apudmeTnyecKoi u bubnnorexa [JOK
r€OMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@®opMyBl N-To YiieHa

75 apu(pMeTHUECKON 1 bubmuorexa [IOK
r€OMETPUYECKOUN IPOTrPECCHUI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@®opMyBl N-To YiieHa

76 apu(pMeTHUECKON 1 bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIIbI N-Io 4jIeHa bu6muoreka [IOK

apupMeTHIeCcKOn 1

https://m.edsoo.ru/7f43f72e




78

79

80

81

reOMETPUYECKON MPOTrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI MEPBBIX N YJICHOB

N300pakeHne 4ICHOB
apupMETHIECKON U
reOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
TJIOCKOCTH

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

JInHEeHBIA U DKCIOHEHIINAILHBIN
poct

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoxxHEIe IMPOLCHTHI

KonTponbhas padbota no teme
"JucnoBbIe NOCIEN0BATEILHOCTH"

bu6mmoreka IIOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka IIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600mEeHNEe U
CHCTEeMAaTH3alys 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBUS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBas MpsMast




86

87

88

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPIIUN

[ToBTOpeHue, 0600IIEHNE U
CHCTEMATH3aLM 3HAHWIA.
OxpyriieHue, NpuOIFKEeHUE, OICHKA

[ToBTOpeHUE, 06001ICHNE 1
cHcTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
crmocobom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crmocodbom

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0600IICHNE 1
cucreMaTu3anus 3Hanui. Pemenune
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.
[TpeoOpazoBanue anredbpanyecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aInsI 3HaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLMs 3HAHWIA.

bubnunoreka LIOK

o4 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 06001ICHNE 1

95 cucreMaTtu3anus 3HaHu. OyHKIHUH: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpenue, 0600MIEHNE 1

96 cucTeMaTu3aius 3HaHui. OyHKIUH: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600MIEHNE 1

97 cucremaTtusanus 3Hanuil. OyHKuum: bubnuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 06o0IIEeHNE U

08 cucremaTtusanus 3Hanuil. OyHkuuu: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpenue, 0600IIEHNE U

99 cHUCTeMaTH3aIvs 3HaHUH. bubmuoreka [{OK
I'paduaeckoe perneHne ypaBHEHHI https://m.edsoo.ru/7f445516
1 UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cHCTEMaTH3aINsI 3HAaHUH.




I'paduueckoe pemeHne ypaBHeHHMA
U UX CUCTEM

101 Hrorosas koHTpobHas paboTa 1
102 0606HvleHHe Y CUCTEMAaTHU3aIHS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucaa v BEIYMCICHUS
1.1 BrinonHsaTe, coueTast yCTHbIE M MUCbMEHHBIEC IPUEMBI, apu(METUUECKIE
JNEUCTBUSA C pallMOHAIBHBIMHU YUCIIaMU
HaxoauTh 3HaU€HUS YMCIOBBIX BRIPAKEHUH, IPUMEHSATH Pa3HOOOpa3HbIE
1.2 CHOoCcOOBl W TIPHEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH,
coJiepKalux OOBIKHOBEHHBIC U JECATUYHBIC TPOOH
[lepexoaute oOT omHOW (opMBI 3amuUcH  4YMcen K  JOpyroi
13 (npeoOpa3oBbIBaTh  JECATHUUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHHBATh U yIOPSAI0UYUBATH PALIMOHATILHBIC YHCTIA
1.5 OxpyrTs uucia
BbINONHATE NPUKHUIKY W OLEHKY pPE3yJbTaTa BBIUMCICHUMN, OIEHKY
1.6 3HAYEHUW YUCIIOBBIX BBIPAKEHUHN. BBITTOMHATH NEWCTBUA CO CTEINECHSIMHU
C HaTypaJbHBIMH MOKA3aTEISIMU
1.7 [IpuMeHATh mNpU3HAKA JENMMOCTH, pPAa3j0KEHHE Ha MHOXKUTEIN
HaTypaJbHBIX YUCEI
Pemate  mpakTUKO-OPUEHTHPOBAHHBIE  3aJa4d,  CBsA3aHHBIE  C
1.8 OTHOILIEHUEM BEJIMYMH, PONOPLUHUOHATBHOCTHIO BEIMYUH, TPOLICHTAMH,
WHTEPIPETUPOBATH PE3YNIHTAThI PEIICHUS 33124 C YIETOM OTPaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonb3oBarh  anredpandeckyrd TEPMUHOJOTHUIO U  CHUMBOIIUKY,
MIPUMEHATH €€ B MPOIECCE OCBOCHUS YIEOHOT0 MaTepuasa
29 HaxonuTh 3HaueHHs] OYKBEHHBIX BBIPDQKEHUH MPH 33JaHHBIX 3HAYCHUSIX
TepeMEHHBIX
213 BremmonHsaTe  mpeoOpa3zoBaHMsl IIEJIOTO  BBIPAKEHUST B MHOTOYJICH
MIPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINnonHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOrOYJIEHa Ha
24 MHOTOYJICH, TPHUMEHSATh (OpMyNBI KBajgpara CyMMbl M KBajpaTa
pa3HOCTH
25 OcylecTBIATh Pa3l0KEHNE MHOTOYIEHOB HA MHOKUTEIU C TOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXKHTEIS, TPYMNITUPOBKHU CIIaraeMbIX,




IpUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOKEHUS
26 [IpumMensaTh npeoOpa3oBaHKsl MHOTOUIEHOB JJISl PEIICHUS Pa3IMYHbIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON IPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHENW C HATYPAJIbHBIMU MTOKA3aTEIAMH IS
peoOpa3oBaHus BhIPAKECHUN
3 YpaBHEHUs 1 HEPABEHCTBA
Pemiate nuHeitHbIE ypaBHEHUS C OJIHOM ITEPEMEHHOM, TPUMEHSI TpaBuUIa
3.1 Iepexo/ia OT UCXOJHOTO YPaBHEHUsI K paBHOCHIIbHOMY eMmy. IIpoBepsTs,
SBJIACTCS JIM YUCIIO KOPHEM YpaBHEHUS
32 [TpumensTh TpaduuecKre METOIbI MIPH PEIICHUH JTMHEHHBIX YpaBHEHUH
U UX CUCTEM
33 [lonGupath nmpumMepsl map 4ucesl, ABJISIOIIUXCS PELIEHUEM JIMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOU TIOCKOCTH TpadyK JUHEHHOTO YpaBHEHUS C
3.4 JBYMsl IIE€PEMEHHBIMH; IMOJB3YsCh TpaUKOM, HPUBOAUTH HPHUMEPHI
pelIeHus] ypaBHEHUS
35 Pemrate cucteMsl IByX JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B
TOM 4Hcie rpaduuecKu
CocraBnaTh U pemiarh JUHEHHOE YpaBHEHHE WM CUCTEMY JMHEMHBIX
3.6 YPaBHEHUI IO YCIIOBHUIO 3a/1ayl, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIY4ECHHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKun
N300paxxaTh Ha KOOPIMHATHOW NPSAMON TOYKH, COOTBETCTBYIOIINE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEpBalbl, 3aIllUChIBAaTh
YHCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
49 OTtmedaTh B KOOpAMHATHOW IUIOCKOCTH TOYKM IO 3aJlaHHBIM
KOOpJAMHaTam
43 Crpoutsb rpaduxu nuHeHHbIX GyHKIMNA. CTpOUTh rpaduk GyHKIUHN y =
x|
OnuceiBaTh ¢ NOMONIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAaCCTOSIHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00beM padOThI
4.5 Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
IlonumaTts rpaduyeckuif  crnoco0 MpeACTaBIEHUS M aHAIU3a
4.6 nHpopMaluy, U3BIEKaTh W HMHTEPIPETUPOBATh HHGMOpPMALUIO U3
rpauKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEM
8 KIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro Iy
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCTICHUS




1.1

Hcnons3oBaTh Ha4dYaJIbHbIC IpEACTaBICHUA 0 MHOXKECTBEC
JENCTBUTEIIBHBIX YHCEN IS CpaBHCHHs, OKPYIJICHUSA U BBIHHCHCHHﬁ,
I/I306pa)KaTb ,HCfICTBHTCJ'IBHHC YqHrcCijia TOYKaMi Ha KOOp,HHHaTHOfI HpHMOﬁ

1.2

1.3

[IpuMeHATh NOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHU, HUCIONB3Yysd IMPH HEOOXOIUMOCTH KAJIbKYIATOP,
BBINOJIHATE [IPE0Opa30BaHUs BBIPAKEHUH, COAEPKAIIUX KBaJIpaTHbIC
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEM

Ucnons3oBarh 3amucu  OOJNBIIMX W MaJBIX YHCEI C IIOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHSTh TMOHSATHE CTENEHU C LEJIbIM MOKAa3aTeleM, BBIMOIHITD
MpeoOpa3oBaHUs BBIPAXKCHHUH, COIEPKAINIMX CTETICHH C  IIEJbIM
MOKa3areieM

22

23

24

BBIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3OBaHMA  PAIlMOHAIBHBIX
BBIDOKCHUH HAa OCHOBE IPAaBWI JCHCTBUA HaJ MHOTOWICHAMH U
anredpandeckuMu 1po0sMu

PaCKJ'IaIH)IBaTI) KBaIlpaTHBIfI TPEXUICH HAa MHOXUTCIIN

[IpumensaTh npeoOpa3oBaHMsI BBIPAKEHUH ISl pEIICHUs pPa3IMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemarsn HHHeﬁHBIe, KBaApAaTHBIC YpPAaBHCHHUA W  PALUOHAJIBHBIC
YpaBHCHU:A, CBOAAIIUMCCA K HUM, CHUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMs
IICPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINME MCCIECIOBAHUS YPAaBHEHUM U CHUCTEM
YPaBHEHMH, B TOM YHUCIIE C IPUMEHEHUEM IrpaduyecKuX npecTaBIeHNi
(ycTaHaBnuBaTh, HMMEET JIM YypaBHEHUE WJIM CHCTEMa YpaBHEHMM
peleHwsl, €ClIi UIMEET, TO CKOJIBKO, U IIpoyee)

33

3.4

IlepexoauTs OT cioBECHOH (POPMYITMPOBKH 33]]auH K ee anredpandeckoi
MO/JIETH C MTOMOIIBIO COCTABIIEHUSI YPABHEHUS WM CUCTEMbI YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJY4YEHHBIN
pe3yabTar

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH,
peuaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CHCTEMBI,
naBaTh  rpaUYecKyl0  WUIIOCTPAIMI0O  MHOXECTBAa  PEIICHHI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

DOyHKIUU

4.1

4.2

[lonuMaTh W HCHONB30BaTh (YHKIMOHAJIBHBIE MOHATUS M S3bIK
(TepMUHBIL, CHMBOJIMYECKHE OOO3HAYEHUS), OMNpENesITh 3HAYCHHE
(YHKIMU 110 3HAaYEHUIO apryMEHTa, ONpeAesTh CBOUCTBA (DYHKIIMU 110

ee rpaduxy
k

CrpouTh TpaduKu >IeMEHTapHBIX QYHKIM Buga: Y = —,y=x% y =
X

X3, y = [X|, onuchIBaTh CBOIMCTBA YHCII0BOM (PYHKIIUH 110 ee rpadhuKy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U yHnopsaaoduBaThb pPalUOHAIBHBIC W HppalHUOHAIBHBIC
qucia

1.2

BremonssaTh apI/I(i)MCTI/ILICCKI/Ie ,Z[CﬁCTBPIfI C pallMOHAJIbHBIMHU YHUCJIAMU,
COoUuCTass YCTHBIC MU NHNCHbMCHHBIC ITPUCMBI, BBIIIOJHATH BBIYHUCICHUA C
HppaliiOHaJIbHBIMHU YU CJIaMHU

1.3

1.4

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH TI0Ka3aTCiIAMU H KOpHGfI,
BBIYHCIIATH 3HAYCHU A YHUCJIOBBIX BI)Ipa)KCHI/Iﬁ
OprrJISITI) HGﬁCTBHTGHBHHG 4ucia, BBIMIOJIHATE MPHUKUAKY PE3yJibTaTa
BbI‘IPICJ'IGHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

2.1

YpaBHEHHUs 1 HEpABEHCTBA

Pemrate nuHEHBIE M KBAaJpaTHBIE YPABHEHUS, YPAaBHEHHUS, CBOAAIINECS
K HUM, IpOCTeNIINe APOOHO-PaLlMOHAIbHbIE YPAaBHEHUS

22

23

24

Pemate cuctembl ABYX JIMHEMHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMU U
CUCTEMBbI JIByX YpaBHEHUM, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBIIAETC
JIMHENHBIM

Pemate TekCTOBBIE 3amaun anreOpamyecKuM CIIOCOOOM C TIOMOIIBIO
COCTaBJICHUSl YPaBHEHMSI WM CHUCTEMbl JIBYX YpaBHEHUH C JBYMs
NepeMEHHbIMHU

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAaHUS YPAaBHEHHMM U CHCTEM
YpaBHEHMH, B TOM YHUCIIE C IPUMEHEHUEM IrpaduyecKux mpecTaBIeHNi
(HampuMmep, ycTaHaBIMBaTb, HMEET JIM YypaBHEHUE WM CUCTeMa
YpaBHEHMH pELIeHHUs], €CIIH UMEET, TO CKOJIBKO)

2.5

Pemare nuHelHbIe HEPABEHCTBA, KBAApaTHbIE HEPABEHCTBA, H300pakaTh
pelieHne HEpaBEHCTB HA YHCIOBOM IPSMOM, 3allMChIBaTh PEIICHUE C
IIOMOILIbIO CUMBOJIOB

2.6

2.7

Pemate cucteMpl JHMHEMHBIX HCEpPAaBCHCTB, CHUCTEMbl HCPABCHCTB,
BKITIOHArOME KBaAPaTHOC HEPABCHCTBO, 1/1306pa>1<aTb PEIICHNUEC CUCTCMBI
HCEPAaBCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIMUCbIBAaTh PCUICHUEC C IMMOMOIIBIO
CHMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NTPH PCIICHUHU PA3JIMIHBIX 3a1a4

3.1

32

OyHKIUU

Pacnio3znaBathk (pyHKIIMM M3y4eHHBIX BUIOB. [loka3piBaTh cXeMaTHYECKH
pacrioyio’keHre Ha KOOPAWHATHOM MII0CKOCTH rpaduKoB GYHKUIUH BUAA:

k

y=kx,y=kx+b, Y =, y=ax?+bx + ¢ B 3aBUCHMOCTH OT 3HAYEHMUii
X

K03((HULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMI
[Toka3piBaTh  CXEMAaTHYECKHM  PACHOJIOKEHHME Ha  KOOPAWMHATHOMU




IUIOCKOCTH TpadukoB QyHKIMA Buma Y =V X,y = [X| U onuCHIBaThL
cBolcTBa (DYyHKITUI

Crpouts u wu300pakaTb cXxeMaTHUYeCKU TpaduKkd KBaJpaTUUHBIX

3.3 (yHKIUH, ONUCHIBATH CBOWCTBA KBAAPATUYHBIX (QYHKIWA 1O UX
rpadukam
Pacno3naBath kBajpaTHyHyr0 (QYHKIHUIO 10 ¢GOpMyse, NPUBOIUTH

3.4 MpUMEpPbl KBAJPAaTUYHBIX (QYHKIHMA W3 pEATbHON >KH3HH, (DHU3UKH,
reoMeTpUU

4 Apudmerrdeckas ¥ TeOMETpUIECKas TPOTPECCUU

4.1 Pacrio3naBath apu(MeTHYECKYI0 U T€OMETPHUYECKYIO TIPOTPECCUU TPU
pa3HBIX crioco0ax 3agaHus
BBINOMHATE BBIYUCICHUS € KCMOJB30BaHUEM (OpMyNT n-ro djeHa

4.2 apu(METHYECKOW M T€OMETPHUECKOW MPOTpeccuii, CyMMBbI MEPBBIX N
YJICHOB

4.3 N3o0paxaTh 4ieHbI MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIWHATHOMN
IIOCKOCTH

4 Pemrate 3amaum, CBSI3aHHBIC C YHCIOBBEIMH IIOCIIEHOBATCIHLHOCTSAMU, B

TOM 4YHCI€ 3aJaud U3 peaJbHOM JKM3HUM (C HCHOJIb30BAHHUEM
KaJIbKYJISATOPA, UPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOPMBI 3amucu
1.1 npobeit k apyroil. IloHsATHe palMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHE,
YIOPSAI0YMBAHUE PALIMOHAIBHBIX YHCEI
1.2 Apudmerndeckue ICHCTBUS C pallMOHATIBHBIMH YuciaMu. Pemienue 3amaq u3
peasbHOM MPaKTUKU HA YacTH, Ha Jpodu
1.3 CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeleneHue, mnpeoOpa3oBaHue
BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
1.4 [TponeHTsl, 3anuch NPOLEHTOB B BUE IpOOH U IpoOU B BUAE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEILICHHUE 3a1a4 U3 PEeaJIbHON IPAKTUKH
15 [IpuMeHeHnEe  NpPHU3HAKOB  JENMMOCTH, pPa3lOKEHHME HAa  MHOMKHUTEIU
HaTypaJIbHBIX YUCEIl
1.6 PeanbHple  3aBucMMOCTH, B TOM  uucle mOpsMas W oOparHas
IIPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
21 IIepeMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAXKEHUSA C NEpeMeHHOW. J[lomycTumslie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCHUMOCTH MEXJy BEIMUYMHAMU B BUAE (HOPMYIIBL.
Boraucnenus no popmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIpQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAYKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIEM
25 OpnHowieHbl U MHorouneHsl. CreneHbp MHorowieHa. CiokeHue, BBIYMTAHME,
YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIBl COKPAILIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
@Popmysa pa3HOCTH KBapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTENH
3 YpaBHeHUA
3.1 VYpaBHeHHe, KOpEHb ypaBHEHHUsS, IpaBHJia MPeoOpa3oBaHUsS YpaBHEHHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN
32 JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
YpaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHHM
3.3 CocraBineHrue ypaBHEHUM IO YCJIOBHIO 3a/JauM. PemieHne TeKCTOBBIX 3a/iad C
MOMOUIbIO YpaBHEHUI
34 JluneliHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH U €ro rpaduk
3.5 Cucrema JIByX JINHEHHBIX YPaBHEHH C IBYMsI IEPEMEHHBIMU. Pelienne cucrem
ypaBHEHUH crocoOOM MoACTaHOBKU. I[IpumMepsl pemieHusi TEeKCTOBBIX 3aau C




MTOMOUIBIO CUCTEM YPaBHEHUH
4 Koopaunats! u rpadpuku. yHKIMN
4.1 Koopaunara Touku Ha mpsiMoi
49 Yucnosble npoMekyTKu. PaccrosiHue Mexay IByMsi TOYKaMU KOOPAMHATHOM
IPsIMOM
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox m Oy. Alcmucca U opauHara
TOYKH Ha KOOPJMHATHOM MJIOCKOCTH
4.4 [Ipumeps! TpadukoB, 3anaHHBIX (GopMmynamMu. UTeHue rpaduKoOB peaTbHbBIX
3aBUCUMOCTEN
4.5 [Tonsitue dynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUH
4.6 Jlunetinas pynkmus, ee rpaduk. ['paduk yHkmum y = [X|
4.7 I'padpuaeckoe pereHne IMHEHHBIX YPAaBHEHUM U CHCTEM JIMHEHHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYHCICHUS
11 KBanmpatuelii kopeHb u3 uucna. [lonstue 00 uUppalMOHATBEHOM YHUCIE.
JlecsiTuunble MpUOIMKEHNUS UPPALMOHAIBHBIX YHCET
CpoiicTBa apu(METHYECKUX KBAJpPaTHBIX KOPHEH W HX TNPUMEHEHHE K
12 peoOpa3OBaHUI0 YUCIIOBBIX BBIPAKEHUIN M BBIYUCICHUAM. JlelicTBUTEIbHBIC
yucia
1.3 CreneHs C 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YKCIia
2 Anrebpanyeckue BbIpaKeHHs
2.1 KBanpaTHblil TpexuiieH, pa3ioskeH!e KBaJIpaTHOTO TPEeXWIeHa Ha MHOXKHUTEIH
22 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JIeJICHNE anredpandeckux JIpooei
24 ParmonanbHble BEIpa)XeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popmyna KOpHEH kBaapaTHOro ypaBHeHUs. Teopema
Buera
32 Pemenune ypaBHeHUH, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
33 [Ipocreiimue ApoOHO-pallnOHATIBHBIE YPAaBHEHHS
I'padmueckas uHTEpHpeTanusi ypaBHEHUH ¢ ABYMSI NEPEMEHHBIMU U CHCTEM
3.4 JVUHENHBIX YpaBHEHHU C AByMs IepeMeHHbIMU. [IpuMmepsl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH
3.5 Pemenune TekCcTOBBIX 3a/a4 alreOpandeckuM crocoOoM




3.6 UucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTEpEMEHHOM
3.8 PaBHOCHMIIBHOCTh HEPABEHCTB
3.9 JIluHeliHble HEPABEHCTBA C OJTHON IEPEMEHHOU
3.10  Cucrembl JIUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 DOyHKIUH
4.1 [onsarue dynkuuu. O6macTh onpeaeneHuss 1 MHOXKECTBO 3HAUeHUH ()yHKIIMH.
CrniocoOnI 3a1anus GyHKIIUANA
4.2 I'paduk Gynkmuu. UteHne CBOMCTB GYHKIMH I10 €€ TpaduKy
43 [Tpumeps! rpadgukoB GyHKIUH, OTpaXKAIOMIUX PeaTbHbBIE TIPOIIECChHI
4.4 OYHKINK, OMUCHIBAIOUIME TMPSAMYI0 W OOpaTHYI MPONOPIMOHATIbHBIC
3aBHCHUMOCTH, UX rpaduKu
4.5 ®Oynkuun y = X%,y = x°
4.6 Oynkmmun Y =V X,y =[x|
4.7 I'paduueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUN
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BBIYUCTICHUS
1.1 PauvoHanbHbBle YKCIIA, UPPALUOHAIBHBIE YHCIIA, KOHEYHBIE M OECKOHEYHbBIE
JecATUYHbIE Jpoou
MHOXecTBO 1eHCTBUTENbHBIX YHCElN, ACUCTBUTEIbHBIE YNCIa KaK OECKOHEUHbIE
12  JecaTuuHbie Apobu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JNEHUCTBUTENBHBIX YUCET U KOOpAMHATHON NpsiMoi. CpaBHEHHE NEHCTBUTEIBHBIX
qucen
1.3 Apudmernueckue neiicTBUS ¢ ASHCTBHTENIEHBIMU JHCIAMH
W3mepenus, npuliamkeHus, olleHKH. Pazmepbl 00BEKTOB OKpPYKaroIIEro MHpa,
1.4  JUIMTEIBHOCTH TIPOLECCOB B OKpyXaromeMm Mupe. IIpubiamxeHHOE 3HAYEHHE
BEJIMYMHBI, TOYHOCTh NpubmmkeHus. Okpyrienue uucen. [Ipukuiaka U oreHka
PE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHHsI U HEpPABEHCTBA
2.1 YpaBHEHHUS C OJHON IEPEMEHHOU
22 Juneitnoe ypaBHEeHHE. Perienne ypaBHEHNN, CBOIAIUXCS K TUHENHBIM
2.3 KsagparHoe ypaBHeHue. Pemenye ypaBHEH!H, CBOAIMXCS K KBAAPATHBIM
7 4  buksanparnoe ypasuenue. [IpumMepsl penieHus ypaBHEHUN TPEThEW U YETBEPTON
CTENEHEN Pa3JI0KEHNEM Ha MHOKUTENN




2.5

Pemenne npoOHO-paiOHANIBHBIX YpaBHEHUN

2.6 Cucremsl ypaBHeHHi

27 YpaBuenue ¢ AByMs MEPEMEHHBIME U €ro rpaduk

2.8 Pemenue cucrem JIBYX JINHEVHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU

79 Pemenue cucreM ABYX ypaBHEHHH, OJHO M3 KOTODBIX JIMHEHHOE, a JPYyroe -
BTOpPOM CTEIIEHU

210 I'paduueckas HHTEPIPETALMS CHCTEMBI YPABHEHMIA C ABYMsI [IEPEMEHHBIMH

2.11  Pemenne TeKCTOBBIX 3a/ad aNreOpPaHUecKuM CIIOCOGOM

212 Yucnossre HEPaBEHCTBA U UX CBOMCTBA

213 Pemenue muneiHHBIX HEPaBEHCTB C OJHOU IIEPEMEHHOMN

2.14  Pemenme cucrem THHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.15 KBagparssle HepaBeHCTBA

716 I'paduueckas wuHTEpnIpeTaNMsi HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU

3 OyHKIUU

3.1 Ksanparuunas ¢ynkuus, ee rpapuk u cpoictBa. Ilapabosna, KOOpAMHATBI
BEPIIMHBI TapaboIIbl, 0Cb CAMMETPUHU TTapadoIIbI

32 I'paduxn byHkuii y = kx, y = kx + b 1 ux cBoicTBa

33 s = — — 3 A
I'padpuku ynkiuit Y , Y = X~ U UX CBOMCTBa

X
34 I'paduxu ynkmuit Yy = VX |y = [X| 1 ux cBoOiicTBa
4 Yucnosele mociea0BaTebHOCTH

41 Onmpenenenre U CrnocoObl 3alaHus YMCIOBBIX ITOCIENOBATENLHOCTEN. 3aqanue
MOCJIEI0BATEILHOCTH PEKYPPEHTHOM (opMyIioi 1 (hopmMysioi n-ro ujieHa

42  Apubpmernueckas nporpeccus. DopMmyibl n-ro  uieHa apuPMETHYECKOiM
IIPOTrPECCUU, CYMMBI IIEPBBIX N YICHOB

43 T'eomerpuyeckas mporpeccus. DopMmysabl 7n-r0  WiICHa TCOMETPHYCCKOM
IIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

4.4  M3oOpaxeHue 4ieHOB apu(pMETHIECKON U TEOMETPUYECKOM POrPECCU TOUKAMU
Ha KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAJIBbHBIM POCT

4.5

CHoXXHEIE IMPOLCHTLI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATHAMM: MHOKECTBO, IIOJMHOYKECTBO,
OIlEepaLiy HaJ MHOXECTBaMH; YMEHHE ONEpUPOBATh MOHIATUAMU: rpag,
CBSI3HBIA Tpad, AEpeBO, MK, NPUMEHATh WX IPH PEIICHUH 3a/ad;
YMEHHUE HCIOJb30BaTh IpaMuecKkoe MpPeJCTaBICHUE MHOXECTB IS
OIMCAHUS PEAJbHBIX IIPOLECCOB W SBJICHUW, IPU PELICHUH 3a1a4 U3
JPYTUX y4eOHBIX MPEAMETOB

YMeHue OIICPUPOBATL IIOHATHUAMU: OIIPCACICHHC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHUC pPACIIO3HABATb HCTHHHBIC W  JIOXKXHBIC
BBICKA3bIBAHUA, IIPHUBOJUTL IIPUMCEPBI W KOHTPIIPUMCPLI, CTPOHTH
BbICKA3bIBAHHA U OTPUILIAHHA BBICKa3bIBaHHI

YMeHune omnepupoBaTh MOHATUSIMH: HATypaJIbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIJIO, JI€TUMOCTb HATYpPaJIbHbIX YHUCEN, MPU3HAKU
NEIMMOCTH, 1€JI0€ YUCIO0, MOIYIh 4Hca, OOBIKHOBEHHas ApoOb U
NecsITHYHAs Jpo0b, CTAaHAAPTHBIA BHJI YHCIA, PAllMOHAIBLHOE YHUCIIO,
WppallMOHANIFHOE YHWCJIO, apu(PMETHUECKU KBAApPATHBIM KOPEHB;
YMEHUE BBITIOJIHATD JIEHCTBUS C YUCIAMH, CPABHUBATh U YIIOPSAI0YUBATH
Yyycia, MPEACTaBIATh YUCIA HA KOOPAMHATHOM MPAMOW, OKPYIJISATh
YHUClia; YMEHUE JIeNaTh MPUKUIKY U OLIEHKY pe3yibTaTa BEIUUCICHUN

YMeHue omnepupoBaTh NOHSTHUSAMU: CTENEHb C LEIbIM IOKa3aTeleM,
apu(pMeTHUecCKUil KBaapaTHBIH KOpPEHb, MHOTOWIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU
Oosbllle EeIMHUIIBI; YMEHHUE BBINOJHATH pacdeThl Mo (popmynam,
peoOpa3oBaHus IENbIX, JPOOHO-PAllMOHANBHBIX  BBIPAXKEHUH U
BBIPAKEHUI ¢ KOPHAMH, Pa3JI0KEHNE MHOTOWIEHA HA MHOKUTENH, B TOM
YHClie C MCIOJIb30BaHUEM (POpPMY pa3HOCTH KBAJpaTOB M KBajapaTa
CYMMBI M pa3HOCTH

YMeHue onepupoBarh NOHATHAMU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM  INEepeMEHHOH, YHMCIOBOE HEpPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE pELlaTh JIMHEWHBbIE U KBaJpaTHBIE ypaBHEHUS,
JTPOOHO-pallMOHATIFHBIE YPABHEHHS C OJJHOM IEPEMEHHOM, CHCTEMBI IBYX
JUHENHBIX YpaBHEHWUMH, JIMHEHHbIE HEPABEHCTBA M MX CHCTEMBI,
KBaJlpaTHblE U  JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUH 3334 U3 IPYTHX [IPEIMETOB U
MPaKTUYECKHX 3a/1a4; YMEHHE HCIOIb30BaTh KOOPAUHATHYIO MIPSIMYIO U
KOOP/JMHATHYIO IIJIOCKOCTh JJIsi M300paKeHUsl peIleHUil ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMmenue onepupoBaTh MOHATUSIMH: QYHKIUSA, TpaduK QYHKIUH, HYIH
(GYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IIPOMEXYTKH BO3pacTaHUs,
yObIBaHUs, HauOOJbIlIee U HaWMEHblIee 3HAUeHUs (YHKIHMH;, YMEHHUE




OIIEPHPOBATH TOHATHUSAMH: TpsMasl TPOTOPIHUOHATHHOCTD, JHHEHHAs
¢byHKuus, KBagpaTuyHas (QyHKUUSA, oOpaTHas MPONOPIHOHAIBHOCTS,
nmapabojya, runepbona; yMmMeHUe CTpOWTh Tpaduku  GyHKIUH,
UCIOJb30BaTh Tpaduku AN OHpeleNeHHs CBOWMCTB TIPOLIECCOB U
3aBHCUMOCTEH, IS peIIeHUs 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB U
peanbHON JKU3HU; YMEHHE BBIpaXaTh (POPMYIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU

Ymenue OIepupOBaThH MOHSTUSIMU: MOCIIEI0BATEIbHOCTb,
apudmeTnuecKas U reoMeTpuIecKasi IpOrpeccuy; yMEHHUE HCIIOIh30BaTh
CBOICTBa MOCIIEI0BATENBHOCTEH, (DOPMYIIBI CyMMBI U OOIIIET0 YeHa IpH
pElIeHNH 3a7a4, B TOM YHUCIIE 33a]a4 U3 JPYTHX y4eOHBIX MPEIMETOB U
peabHOM KU3HU
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YMeHue pemaTh 3a7a4 pa3HbIX TUIIOB (B TOM YHMCIIE HA ITPOLEHTBI, 10JIU
W 4YacTH, JBW)KEHHUE, padoTy, LIEeHy TOBAPOB U CTOMMOCTH MOKYIOK U
yCIIyT, HAJIOTH, 3aJ1a4u U3 00JIaCTH YIIPABICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); yMEHHE COCTABIIATH BBIPAKEHHUSI, yPAaBHEHNUS, HEPABEHCTBA
U CHUCTEMBI 110 YCIIOBHUIO 3a[a4M, UCCIIEJ0BATh IIOJIy4YCHHOE PELICHUE U
OLICHUBATh MIPaBI0N0I00HOCTD MOITYYEHHBIX PE3YJIbTAaTOB

YMeHne omnepupoBarh MOHATHAMU: (QUTYpa, TOUYKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroJl, MHOTOYT OJIbHHK, TPEYTOJIbHUK, PABHOOCIPEHHBIH 1
PaBHOCTOPOHHHMI  TPEYrOJbHHUKH, TPSMOYTOJbHBIA  TPEYTOJIbHUK,
MenuaHa, OWMCCEKTpHCa M BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJBHHK,
napajiesiorpaMM, poM0O, TPSIMOYTOJIBHUK, KBaJpar, Tpareuus;
OKPYXHOCTB, KpPYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamm; ymMeHue pemiaTh 3aJadd, B TOM YHUCIIE U3 TOBCEIHEBHOM
KM3HU, HAa HAXOXXICHUE TCOMETPUYECKUX BEIMYMH C IMPUMEHEHHEM
M3YYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHue omnepupoBaTh IOHATUSAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJUIEIbHOCTD U MEPIIEHAUKYISIPHOCTD MPSIMBIX, YTOJI
MEXIy MpSAMBIMHU, TMEPHEHIUKYISAP, HAKIOHHAs, MPOEKIHs, Mojxo0ue
¢uryp, noioOHbIE TPEYrOJbHUKH, CUMMETPHUSI OTHOCUTEIBHO TOUYKU U
NpsIMOI; yMEHHe pacro3HaBaTh PABEHCTBO, CUMMETPHIO U Ioj00ue
¢buryp, mnapamenbHOCTh W NEPHEHIUKYISIPHOCTh  MPSAMBIX B
OKPYKaIOIlIEM MUPE
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YMeHue onepupoBaTh NOHATHAMMU: JJIMHA, PACCTOSHUE, YTOJl (BeTUYNHA
yrja, CHHYC M KOCHHYC YIJla TPEYrojbHUKAa), IUIOIIA/b; YMEHHUE
OLIEHUBATh pa3Mephbl NPEIMETOB U OOBEKTOB B OKpYXKAlOIEM MHPE;
yMEHHE  OPUMEHATh  (GOopMynbl  IepuMeTpa M IUIOU[aau
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTHM M IUIOLIATU Kpyra, odobema
MPSIMOYTOJIBHOTO MapaljiesieNuIea; yMEHUE MPUMEHSITh MpU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CyMME YIJVIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHME COOTHOILEHUS  JJIS
BBIYMCIIEHUS IIMH, PACCTOSIHUH, ITOIAIEH

12
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YMmenue wu3o0pakaTb MJIOocKHe (GUTYpRl ©W WX  KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C T[OMOIIBI0 YEPTEHKHBIX
HHCTPYMEHTOB M  DJEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHUIO

VYMmenune OIICPpHUPOBATH MOHATUAMMU: IIPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
KOOpPAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMMPOU3BCIACHUC BCKTOPA




Ha YHUCJIO, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB; YMEHUE HCIIOIb30BaTh
BEKTOPBI U KOOPJIWHATHI IS MPEACTABICHUS JAaHHBIX M PEIICHHs 3aad,
B TOM YHUCJIE€ U3 IPYTUX YYEOHBIX MIPEAMETOB U pEallbHOM )KU3HU

14
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YMeHue onepupoBaTh IOHATUSIMHM: CTOJIOMKOBBIE M KpPYrOBbIE
IUarpaMMbl,  TaONMIbL,  cpeAHee  apuMETHYecKoe,  MEIuaHa,
HauOoJiplllee M HaMMEHbIIEe 3HAYCHMs, pa3Max 4YUCIOBOro Habopa;
YMEHUE  WU3BIEKaTh, HMHTEPIPETHPOBATH U  MPEOOPa3OBBIBATH
uHpOpMalLMIO, NPEJCTAaBICHHYI0 B Ta0nMuax M Ha JuarpaMmmax,
OTPaKAIOILYI0 CBOMCTBA M XAapaKTEPUCTUKH pEeajbHBIX IPOLECCOB U
SBJICHUM; yMEHUE  paclo3HaBaTb W3MEHYMBBIE  BEJIMYMHBI B
OKpY’KaIOIllEM MUpE

YMeHue omnepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMNBIT (CITy4alHBIN
IKCIIEPUMEHT), D3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM  HCXO[)
CIIy4aifHOTO OTBITA, CIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HAXOJIUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTapPHBIMUA COOBITUSMH;, YMEHHE peliaTh
3ala4y METOJIOM OpPraHM30BaHHOrO Iepebopa M C HCHOJIb30BAHUEM
MpaBUjia YMHOXXCHHUS; YMEHHE OIIEHHMBATh BEPOSTHOCTH pEATbHBIX
COOBITUN W SBIICHUH, MOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHIN B OKPYKAIOIIIEM MUPE U B KU3HH; 3HAKOMCTBO
C TIOHATHEM HE3aBUCHUMBIX COOBITHIL; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX
YUCEJ U €T0 POJIHIO B MACCOBBIX SIBJICHUSIX

YMeHune BbIOMpPATh MOAXOISANIMN HM3YUYEHHBIH METON I PEIICHHS
3a7a4¥, MPUBOAUTH IMPUMEPbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMATHKH B
HCKYCCTBE, ONHCHIBaThb OTACJIbHBIC  BBIJAIOIIUECS  PE3YJIbTATHI,
MOJyYCHHBIE B XOJE PAa3BUTUS MATEMaTUKU KaK HAyKH, NPUBOIAUTH
MIPUMEPBI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN U
BCEMHUPHON UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucia 1 BEIUMCIIEHUS

1.1  HarypanbHble u uensle uncia. [Ipu3Haku qe1uMOCTH LEbIX YUCe

12  OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, IPOLEHTHI, OECKOHEUHbIE IIEPUOANYECKUE
Ipodu

1.3  PanumonanbHbie yncia. ApudMeTndeckue onepamnny ¢ palroHalIbHBIMU YUCIaMU

1.4 MHelictBurenpHple uucna. Apudmernyeckue onepauMuM ¢ JIeHCTBUTEIbHBIMU
YUCIaMHU

1.5 IlpuOnkeHHbIE BBIYUCICHMS, NpaBUIA OKPYIJEHHMs, NPUKHAKA M OLEHKa
pe3yJibTaTa BEIYMCIEHUN

2 Aunrebpanyeckue BbIpaKEHUs

2.1 | bykBeHHbIE BbIpaKeHUS (BBIPAKEHUSI C IEPEMEHHBIMH )

79 Crenenb ¢ 1enbM mnokaszarenaeM. CTeNeHb € palMOHAIBbHBIM IOKA3aTENEM.
CBoiicTBa CTEIEHA

2.3 | MHorousyieHsl

2.4 | Anrebpanyeckasi 1poOb

75  ApHudMeTHYECKHI KOPEHb HATYpaIbHOU CTeNeHN. [lelcTBYA ¢ apH()METHYECKUMH
KOPHSIMU HAaTypAJIbHOU CTENEHU

3 ypaBHeHI/IH " HCPABCHCTBA

3.1 Uembie m napobGHO-panmoHanbHbE ypaBHEHHMsA. CHCTEMBI U COBOKYITHOCTH
ypaBHEHUN

32 Lensie u npobGHO-panMoHanbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEpPABEHCTB

3.3  Pemrenne TEKCTOBBIX 3a7a4

4 YucaoBsle IMOCIEA0BATEILHOCTH

4.1 HOCHGHOB&TCJ’ILHOCTI/I, CITOCOOBI 3aJIaHus MOCIEA0BaTEeIbHOCTEN

4.2 Apudmernueckas U reoMeTpuueckas nporpeccun. @opmyia cioKHbBIX MPOIIEHTOB

5  ®OyHKuuMH

Oynk1us, cnocoosl 3ananus Gyakun. ['pagux Gynkuu. Obaacts onpeneneHus
U MHOXecTBO 3HaueHui  Qynkumu. Hymum  ¢ysknuu.  IIpomexyTtku

5.1 spakomocrosHCTBA. [TpoMe)XyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U
MUHUMYMBl (yHKIMM. HauOomnbllee W HauMeHbllee 3HaYeHHE (DYHKIMHM Ha
MIPOMEKYTKE

6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH




6.1

Koopaunarnas npsimast

6.2 | JlekapTOBBI KOOPJAMHATHI HAa INIOCKOCTU
7  TI'eomerpus

7.1 | T'eomerpuyeckue GUIrypbl U UX CBOWMCTBA
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PABOYASA ITPOT'PAMMA
(ID 7283419)

yueOHOro Kypca «I'eomerpus»

U1 oOyJaromuxcst 7-9 KjaccoB



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aWMMHOE PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEeMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JIAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemeHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCA YYHUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPECIICHUSI T€OMETPUIECKUX (QUTYp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bekrtopsy, «J[Bmwkenus miaockoctiy, «lIpeodpazoBanust mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJlent0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Todka, mpsiMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble HW CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [lapannenbHOCTh U MEPIEHAUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHU B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrONBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHeie
cllyyad TapajuieorpaMMoB (TIPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenwusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunueHnt mnomoodus. [lpusHaku momoous
TpeyroJibHUKOB. [IpuMeHenune noqo0ust npu peleHny NPakTUUYeCKUX 3a1au.



CpoiicTBa miomaael reomerpuueckux ¢uryp. Popmynsl i IUIOMIATA
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BnvicanHble ¥ LIEHTpaJIbHBIE YTIIbI, YTOJI MEKY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKylUIMMHU. BHucaHHbIE UM ONHMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHocteil. OOuiue

KAacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pa3oBanue nogodus. [logoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAalMM HAJ BEKTOpaMH. PasmokeHue BeKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsel BekTopa. CKalpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MIIOCKOCTU. Y paBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeEToJ KOOpPAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas u paguaHHas
Mepa yrIja, BBIYMCIECHUE UIMH Ayr OKpyxHocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dJeMEeHTapHbIE
npeactaiienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUUECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueaoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GopMHPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YEeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYKaIOIIECH Cpe/ibl, IUIAHUPOBAHUS MIOCTYIIKOB M OLICHKHU
MX BO3MOXXHBIX MOCIIECICTBUH JIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTUX JOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAJIN3;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENIbHbIE W OTpUIATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOOJNIEe TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (HopMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MPEINOJIOKEHUS O €TO0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHbIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MNpPEACTaBICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yibTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHApPYXXKUBATh Pa3IU4He W CXOJCTBO MO3WIIUNA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOW pabOThl, pacrnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pElIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOAaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pEIICHUSI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaXO0JUTh OMKOKY, 1TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKUE (DUTYpPBI, OIPEACIATh HUX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHEBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyr0 OIICHKY JMHEHHBIX W YIJOBBIX BEJIMYMH IPEIMETOB B
peabHOM KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA paBHOOECIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIBb30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapayieibHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBEIYMCIICHHS H HAXOAUTh YHMCIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapajuIeIbHBIX NPSIMBIX CEKYyIIEH. PemaTe npakTudeckue 3a1adyv Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. Y METh IPUMEHSTh 3TH CBOMCTBA MPHU
pellIeHuY 3a7ay.

BrnageTre MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMHU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarONIMIiCS TOJYYHT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEMIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEJIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTes noHsATHEM CpeIHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOMCTBA IIPU PELICHUHU reoMeTpuyeckux 3aaad. Iloms3oBaTecsa Teopemoit Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh HUX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnagets DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10J630BaThCsl 3TUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIalb TPEYroJbHUKA U ITUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TJE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagets NOHATHSMH BIHUCAHHOTO W UEHTPAJIBHOIO YIJd, HMCHOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLUMU) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUUCICHUS
C TNpPUMEHEHUEM TMOoJ00us W TPUTOHOMETpUU (TIOJB3YSCh, TIE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromMiCs TOJYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHne



IPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
Y YTJIbI 17151 HeTaOIMYHBIX 3HAYCHHH.

[Tonp30BaThes hopMynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXO0XKJICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOB»), NPUMEHITh HUX MpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Brnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS IPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA00MSA B MPAKTUYECKUX 3a7adyax. YMEThb MPHUBOJIUTH TMPUMEPHI
N0JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPHUECKHI M (U3HUYECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IpUMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJIUH U YIJIOB.

[Tosp30BaTHCA METOIOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a1aY.

BnaneTe NOHATHSIMH MPABUIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauth ocu (MM LEHTPbI) CUMMETpUM (GUTYp, NPUMEHSTH ABMXKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM IM0A00MS U TPUTOHOMETPUUYECKUX (QYHKUMH (TOJB3YSCh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ndpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipocretimue reoMmerpuueckre GUrypsl u
1 Hf cBoiictBa. M3me epHI/Ie reOMg)r I/I}‘III;CKI/IX 14 bubmorexa [IOK
’ p p https://m.edsoo.ru/7f415¢e2¢e
BEJIMYMH
bubnunoreka LIOK
2 T 22 1
PEYTOIBLHHKH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 | Bbu6moteka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnnorexa [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6nunorexa LIOK
I 7 4 1
> OBTOPCHHE, 00obmenue 3HaHHii https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I1O 68 4 0




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nugposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 q g 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3KaX, MOA00HBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6nmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, OBODIICHHC SHAHMH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bbu6mmotexa [JOK
CUHYCOB. Perienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOILIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bexkrtopsl 12 1 uommoreka T10
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTOJIBHUKHU. J[inHA
5 OKPY>KHOCTH | TUIOIIA/Ib Kpyra 8 bubmmorexa LIOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenue miomaneit
bu6nmorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 ’ bu6nunorexa LIOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
°
JJ;H Tema ypoxa Beero KonTpoabubie IIpakTuuyeckue i[:;:eﬂnﬂ :)Ig;l;l;(;izlfeﬂbﬂme
padoThI padoThI pecypes:
| [Ipocreiimune reomeTpuyecKue | bubmumoreka [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
bubnnorexa [HOK
2 MuoroyroibHitk, lomatias ! https://m.edsogru/8866cb6a
3 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 bubmmorexa [OK
https://m.edso00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 bubmmorexa [OK
https://m.edso00.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
W3mepenue TuHENHHBIX U YTIOBBIX
10 BEJIMYUH, BBIUNCIIEHUE OTPE3KOB U 1 bubmmorexa [OK
https://m.edsoo.ru/8866c3ea
yTJIOB
W3mepenue MTuHENHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB




N3MepeHne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YIJI0B
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u maomags Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[TonsTHE 0 paBHBIX
s TPEyroJIbHUKAX U NIEPBUYHBIC bubnnorexa [HJOK
IIPEICTABIICHNS O PaBHBIX https://m.edsoo.ru/8866ce80
¢burypax
16 CymMma yriioB TpeyrojibHUKa bubmmorexa [OK
https://m.edso0o.ru/8866£630
17 CymMma yriioB TpeyrojibHUKa bubnuorexa LIOK
https://m.edsoo.ru/8866f8ba
18 Buemnue yrisl TpeyrojabHUKa bubnmorexa LIOK
https://m.edsoo.ru/8866fas5e
19 Buemnue yrisl TpeyrojabHUKa
20 PaBHOOGeipeHHbBIE U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
)1 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
2 Tpu npu3Haka paBeHCTBa bubanoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
3 Tpu npusHaka paBeHCTBa bubnuorexa [IOK

TPEYroJIbHUKOB

https://m.edso0o.ru/8866e01e




Tpu npusHaka paBeHCTBa

24
TPEYrOJIbHUKOB
)5 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
26 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
7 IIpu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
)3 IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBONCTBO MEIUAHBI Eub OK
29 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, nommoreka L1
. . https://m.edsoo.ru/8866e9%ec
MIPOBEEHHON K TUIIOTEHY3€
CBONCTBO MeIUAHBI
30 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
31 IIpu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso0o.ru/8866d880
0 [Ipu3Haku u cBoiicTBa bubnnorexka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866d880
13 [Ipu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
34 HepasencrtBa B reomerpuu
bu6mmorexa [IOK
35 HepasenctBa B reomerpun
P P https://m.edsoo.ru/8866e3a2
36 HepasenctBa B reomerpuu
37 HepasencrtBa B reomerpuu




38

39

[IpssMOYyTOIBHBIN TPEYTOJIBLHUK C
yriaom B 30°

[IpsiMOYyTOIBHBIN TPEYTOJIBLHUK C
yriiom B 30°

bu6mmoreka [IOK
https://m.edso00.ru/8866eb22

40

41

42

KonrponsHas pabora o Teme
"TpeyronbHuku"

[TapannensHbIe IpMBIC, UX
CBOMCTBA

[Iarelit noctynat EBkinga

bu6mmoreka [IOK
https://m.edsoo.ru/8866ecbc

bu6mmoreka [IOK
https://m.edsoo.ru/8866ef64

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
NapauIeIbHBIX MPSIMBIX CEKyLIeH

bu6mmoreka [IOK
https://m.edsoo.ru/8866f086

44

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
napajiesIbHbIX MPSAMBIX CEKyILeH

45

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajyieNIbHBIX MPSMBIX CEKYyILEeH

46

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,




o0pa3oBaHHbIE MPU EPECCUCHUU
IapajuIeIbHbIX IPSIMBIX CEKYIIEH

Hakpect nexanue,
COOTBETCTBEHHBIE U

bu6mmoreka [IOK

47 OJIHOCTOPOHHHUE YTJIbI
ATOCTOP YHIPL https://m.eds00.ru/88663b0
o0pa3oBaHHbIE IIPU MTEPECCUCHUU
MapajuieIbHbIX MPSMBIX CEKYILIEH
[Ipu3nak napamienbHOCTU
48 MPSIMBIX Yepe3 paBEHCTBO
paccTOSHUM OT TOYEK OJHOM
MPSMOM 10 BTOPOH MPAMOi
[Ipu3Hak napajieIbHOCTH
49 MPSIMBIX Yepe3 paBeHCTBO
pacCTOSHUM OT TOYEK OJHOM
MPSAMOM 10 BTOPOH MPAMON
KonTponbhas pabota no teme
50 "[TapamienbHbie TPsIMBIE, CyMMa bubmorexa HOK
P p . ™ https://m.eds0o.ru/8866febe
YIJI0B TPEYTrOJbHUKA
51 OKpy’>KHOCTb, XOP/IbI U TUAMETP, bubnuoreka [IOK
WX CBOWMCTBaA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH bubmmorexa [TOK
pyx https://m.edsoo.ru/88670e9a
53 OKpy»KHOCTb, BIIUCAHHAS B YIOJ
54 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumenenue B bubnuoreka [IOK
3az1adax https://m.edsoo.ru/8867013¢
56 [Tonsatue o I'MT, npumenenue B bubnnorexka [JOK

3amagax

https://m.edso00.ru/88670508




buccekTpuca u cepeIlMHHbBIN

57 MEPIEHIUKYIIAP KaK
re€OMETPUUYECKUE MECTA TOUEK
58 OKpY>XHOCTb, OITUCAHHAST OKOJIO bubnmoreka [JOK
TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OIIMCAHHAsA OKOJIO
TPEYrojbHUKA
60 OKpy>XHOCTb, BIMCaHHAs B bubnnoreka [HOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICaHHAs B
TPEYroJIbHUK
& [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnnoreka [JOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbHas pabota mo Teme
64 "OKpS)KHOCTBII)/I KpYT. bubnmorexa LIOK
https://m.eds00.ru/88671462
I'eomeTrprueckue nocrpoeHus"
[ToBTOpEeHME U 006001IEHNE
65 3HaHUI OCHOBHBIX MOHATHU U bubmmorexa [OK
https://m.edsoo0.ru/886715b6
METOJOB Kypca 7 Kjacca
bu6mmorexa [IOK
06 Hroroast kouTposbHas pabota https://m.edsoo.ru/886716ec
[ToBTOpenue u 06obIIEeHNEe
67 3HAHWU OCHOBHBIX MOHITUH U

MCTOHOB KypcCa 7 knacca




[ToBTOpEeHME M 0000IIEHNE
68 3HAHUHA OCHOBHBIX ITOHATUI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo0.ru/886719bc




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoka Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl

| [Tapannenorpamm, ero Nnpu3Haku u | bubmmoreka [IOK
CBONCTBA https://m.edsoo.ru/88671af2

’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero Npu3Haku U | bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHele ciydan

4 napajuieJorpaMMOB | bubnnorexa [HOK
(MIpsAMOYTOJILHUK, POMO, KBaIparT), https://m.edsoo.ru/88671dea
WX MPU3HAKU U CBOWCTBA
YacTHele crydan

5 napajuieJorpaMMOB | bubnnorexka [JOK
(mpsAMOYTOJILHUK, POMO, KBa/IparT), https://m.edsoo.ru/88671{20
WX MPU3HAKU U CBOWCTBA
YacTHele ciydan

6 napajuieJorpaMMOB | bubnuoreka [IOK
(mpsAMOYTOJILHUK, POMO, KBaparT), https://m.edsoo.ru/8867209¢c
WX TIPU3HAKH U CBOMCTBA

bubmuorexa [JOK

! Tpanemms : https://m.edsoo.ru/88672358

g PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnuoreka [IOK
Tpamnenuu https://m.edso0o.ru/8867252¢




9 PaBHOOOKas 1 IpSIMOYTOIBHAS bubnunoreka [JOK
Tpaleunu https://m.edsoo.ru/88672858
bu6mmoreka [IOK
10 M
CTON YABOCHHA MEIHAHET htps://m.eds00.ru/88672b14
11 LlenTpanbHas cumMeTpust bubmmorexa LIOK
p P https://m.eds00.ru/88672b14
12 KoHTtponbHas pabota 1o Teme bubnnoreka [HOK
"UeThIpEéXyroJbHUKH" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u Teopema o bubnuorexa [JOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 Cpenusis JINHUS TPEYTOJIbHUKA bubmmorera [TOK
pel peyr https://m.edsoo.ru/88672e0c
15 Cpenusisd JUHUS TPEYTOJIbHUKA bubmorexa HOK
pedl peyr https://m.edsoo.ru/88672f38
16 Tpamernus, e€ cpequsast IUHAA bubmorexa HOK
A e htps://m.edsoo.ru/88672358
17 Tpanenus, e€ cpegHss INHUSA bubmorexa [TOK
pariet, pea https://m.eds00.ru/88673064
18 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
poriopH P https://m.eds00.ru/88673794
19 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
potiopt p https://m.eds00.ru/88673794
bu6mmoreka [IOK
2
0 Hentp mace B TpeyrombHike https://m.eds00.ru/886738fc
bu6mmorexa [IOK
21 Tonoburre TpeyronpHiki https://m.edsoo.ru/88673a78
2 Tpu npusHaka nonoodus bubnnorexa [JOK

TPEYTrOJbHUKOB

https://m.edsoo.ru/88673bae




3 Tpu npuzHaka mogooOus bubnunoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuszHaka mogoous bubnmoreka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/8867400e
)5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
26 [Tpumenenue noxodus mpu
pELIEHNH IPaKTUYECKUX 3a7au
7 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITono6HbIE TPEYTONBLHUKH" https://m.eds00.ru/8867445a
)% CaolicTBa 1uIomaaeu bubmuorexa [JOK
TreOMETPHUUECKUX (HUTYp https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUIOMAANA bubnuoreka [IOK
TpEYyroabHUKa, IapajjeaorpaMma https://m.eds00.ru/88674860
30 DopMyibl IS IUIOIIAAN bubnnorexa [HJOK
TPpEYTroJIbHUKA, apajlieJlorpaMma https://m.edsoo.ru/88674a22
31 DopMyIbl Ui 0N bubnuoreka [IOK
TpEYroJbHUKA, apajlieJiorpaMma https://m.edsoo.ru/88674a22
1 @opMmyisl Ui 0N bubnuoreka [IOK
TpeyroabHHUKa, IapajjiejiorpaMma https://m.edsoo.ru/88675288
3 DopMyIsl IS IUIOIIAHA bubnnorexka [JOK
TpEyroabHHuKa, IapajjieiorpaMma https://m.edsoo.ru/8867542¢c
34 Brruncienue miomnagei CiIoHbIX bubmuorexa [JOK
buryp https://m.edsoo.ru/88674e78
35 [Mnomaau duryp Ha keT4aroi bubmuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau mogoO6HBIX HuUryp
37 [Tnomanu moxoOHBIX GuUryp




18 3aga4u ¢ TPaKTHYECKUM bubnunoreka [JOK
COJIEpKaHUEM https://m.eds00.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.edsoo.ru/88675684
40 Penienue 3a7a4 ¢ moMoIp0 METOAa bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUIOIAN https://m.edsoo.ru/88674f90
A1 KoHTponbHas pabota 1o Teme bubnnoreka [HOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.edsoo0.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
NIpUMEHEHNUE https://m.edsoo.ru/88675918
m Teopema [Iudaropa u eé bubnnoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
47 :;Zﬁ;ibfizar’[pﬂMOWOHbHom bubnmnoreka [JOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUIECKHUE
COOTHOIIIEHUS B IPSMOYTOJIBHOM
TPEYrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIACCTBO

https://m.edsoo.ru/88675f44




OcHOBHOE TPUTOHOMETPUUECCKOC

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
KonTtponbHas pabora o Teme
51 "Teopema [Iudaropa u Hauana bubmmorexa [IOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
50 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al415b2
53 Brniucanneie U IEeHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJ MEX1Y KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al141940
54 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnnorexa [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al141b34
55 Yrael MeXy XOpAaMU U CEKYLLIMMU
56 Yrael MeXay XOpAaMu U CEKyLLIMMU
Bnucannnie 1 onucaHHbIe
57 4eTBIPEXYTOJILHUKY, UX IPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al140f86
CBOMCTBa
BnucanHbie U onrcaHHbBIE
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
BnucanHbie U onrcaHHbBIE
59 YETBIPEXYTOJIbHUKU, UX MPU3HAKUA U bubmmorera [TOK
PIPexyr X TP hitps://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB

IIpU pCHICHUH IT'COMETPUICCKUX
3aaad




[IprMeHeHue CBOMCTB BIMCAHHBIX U
OMMUCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
P PEIICHUN T€OMETPUUYECKUX
3amaq
2 B3anmHoe pacnosioxkeHue aByx | bubmuorexa [JOK
OKpPYKHOCTEH, 0011I1e KacaTeIbHbIe https://m.edsoo.ru/8al410a8
bubmuorexa [JOK
63 K I 1
ACANHE OKPYHHOCTCH https://m.edsoo.ru/8al410a8
KoHTpoinbHas pabora 1o Teme
64 "VTIIBI B OK HocTHU. BrimcaHHble 1 bubmmorera [TOK
pyx ' . https://m.edsoo.ru/8al141c88
U ONHUCaHHBIEC YETHIPEXYTrOIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOH0B KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa [TOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
66 METOZIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LIOK
JIOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bu6mmoreka [JOK
67 n §] 1
TOTOBA KOHTPOILHA paboTa hitps://m.cdsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHH U
68 METOJIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LOK
OB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Ornpenenenue
. bubnuorexa [{OK
1 TPUTOHOMETPHUECKUX (DYHKIUN 1
o https://m.edsoo.ru/8a1424bc
yraoB ot 0° qo 180°
2 @opMyIIbl IPUBEACHUS 1
bub K
3 TeopeMa KOCUHYCOB 1 uoamoreka O
https://m.edsoo.ru/8al14336¢
4 Teopema KOCUHYCOB 1
bubnunoreka LIOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoteka IIOK
T 1
6 copeMa CHiycon https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
8 Teopema cuHycoB 1
9 Haxoxnenue mivH cTOpoH u | bubnuoreka [IOK
BEJIMYHUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoteka IIOK
1 P 1
0 CHICHIE TPEYTONRHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronbHUKOB 1 Bubnmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
b K
12 PereHue TpeyroyibHUKOB 1 nomorexa LO

https://m.edsoo.ru/8al42ac0




bu6nmoreka [IOK

13 Pewtterine TpeyroiibHitikon https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnmnoreka HOK
CHHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al142¢3c
1 IIpakTHyeckoe NpUMEHEHUE TEOpEM
CHHYCOB U KOCUHYCOB
16 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre o mpeobpazoBaHUU bubnnorexa [JOK
noIoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE JIEMEHTBI bubmmoreka [JOK
mo00HbBIX pUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oTI00HBIX pUryp
Teopema o npon3BeIeHUN OTPE3KOB
20 XOpJ, TeoOpeMa O IPOU3BEICHUU bubmuoreka [OK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
o1 XOpJ, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
” XO0pA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHOU
2 IIpuMeHeHne TeopeM B peleHUun bu6muoreka [JOK

TreOMCTPHUYICCKUX 3aaa4

https://m.edsoo.ru/8a143f06




24 [IpumeneHue TeopeM B pelieHUU bubnmnoreka HOK
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B peleHun bubmmoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora o Teme
26 "IIpeoOpa3oBanue mogoous. Bu6muoteka [JOK
Mertpuueckrue COOTHOUIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>xHOCTH"
Onpenenenre BEKTOPOB.
. . bubnuoreka [{OK
27 Pu3NYEeCKU U T€OMETPUIECKUI
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHE BEKTOPa Ha YKUCII0 https://m.edsoo.ru/8al44a8c
29 CnoxeHue 1 BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Pasnoxxenne BekTopa 1o 1Bym
HEKOJJINHEAPHBIM BEKTOpaM
bubnnorexa [JOK
32 Koopaunats! BekTopa 1
https://m.edsoo.ru/8al44fbe
CkansipHO€ IpOU3BEIEHUE
bu6mmoteka IIOK
33 BEKTOPOB, €r0 IPUMEHEHHUE IS
https://m.edsoo.ru/8al14539¢
HaxO0>JIeHUs JIJTUH U YTJIOB
CkanspHoe mpou3BeIeHNE
but6mmoreka [IOK
34 BEKTOPOB, €r0 IPUMEHEHUE ISt

HaxXOXJACHUA AJIMH U YI'JIOB

https://m.edsoo.ru/8al14550e




35 Pemenne 3aga4 ¢ moMoOIIbIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemmenne 3aga4 ¢ moMOIIbIO bubnunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIst
peeHus 3a1a4 GU3NKU
18 KontponbHas paboTa mo teme bubnmnoreka HOK
"Bekrops!” https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
IJIOCKOCTH
. bubmmoreka [JOK
40 ¥ paBHeHHe IpMOi https://m.edsofru/8a145048
41 YpaBHeHHE NPAMON
bubnnorexa [JOK
42 ¥PpaBHEHHe OKpYKHOCTH https://m.edso:)_.lru/8a14635a
43 Koopaunatsl TOuek nepeceyeHus bubmuoreka [IOK
OKPYKHOCTH ¥ IIPSIMOU https://m.edsoo.ru/8a146620
Meroa koopAMHAT NpH PELICHUH
44 reOMETPUYECKHUX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELICHUN
45 F€OMETPUYECKUX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NPH PELICHUN
46 r€OMETPUYECKHX 3a/1a4,

IMPAKTUYCCKUX 3aaa4d




KonTponbhas pabota no teme

bu6nmmoreka [IOK

47 "Hexap TOB?I KOOpAHHATHL Ha https://m.edsoo.ru/8a146e0e
MIJIOCKOCTH
43 [IpaBuUsbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYMCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda

bubmmoreka [JOK

49 Hueno . Jlnnia OkpyKHOCTH https://m.edsofru/8a147208

50 Uucno n. [InrHa OKpyKHOCTH E;ISSJ:I/I;I;?:;(;ES/I;IMMC

51 JlnvHa 1yru OKpy»XKHOCTH
bubmmoreka [JOK

32 Papuastnas mepa yria https://m.edsofru/8a147140

53 [Inomane kpyra, ceKTopa, CErMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8a147426

54 [Inomane kpyra, cekTopa, CErMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8al147750

55 [Inomanp kpyra, ceKTOpa, CErMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8al147750

56 [TonsiTHe 0 ABMKEHUU TUIOCKOCTH bubmmorexa [TOK
https://m.edsoo.ru/8al147c82

57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8a147f16

58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HHOK
https://m.edsoo.ru/8a147f16

59 [TapannensHbII IEPEHOC, TOBOPOT

60 [TapatenpHbIN IEPEHOC, TOBOPOT

61 [IpuMeHeHne NBUKEHUN ITPU bubmuoreka [JOK

pereHnu 3a1a4

https://m.edsoo.ru/8a1480e2




62

63

64

65

66

67

68

KonTponbHas pabora no Temam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb. [|BUKEHUS
IJI0CKOCTH"

[ToBTOpeHuEe, 0600MIIEHNE,
CUCTEMAaTU3alMsl 3HAaHUMH.
N3mepenne reomeTpudecKux
BeJIMYUH. TpeyroapHUKU

[ToBTOpeHue, 0600IIEHNE,
cUCTeMaTu3alis 3HaHHH.
[TapannenwHbie 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHMIA.
OKpy>XHOCTb U KpPYT.
['eomeTpryeckue MOCTPOCHHUS.
VYTiabl B OKPY:KHOCTH
[ToBTOpenue, 06001IeHNE,
cUcTeMaTHh3alus 3HaHHH.
BrrcanHble 1 OITMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/8a148524

bubnuoreka [{OK
https://m.edsoo.ru/8a148650

bu6nunorexa LIOK
https://m.edsoo.ru/8a148920

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Ppe3yabTAaThl 0CBOCHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
6 I'eomerpus
Pacrio3naBaTh M3y4CHHBIE TEOMETPUUYECKUE (DUTYPBI, ONIPEIEISITh UX
B3aMIMHOE PACMOJIOKEHUE, U300paxarb TreoMeTpuyeckue (Urypsi,
6.1 BBINIOJIHATh YEPTEXKHU MO YCIOBHIO 3afauyu. M3mepsTh JIMHEHHBbIE U
YIJIOBbIE BEIMYMHBI. Pemats 3a/1aun Ha BBIUYMCIEHUE JIMH OTPE3KOB
Y BEJIMYMH YTJI0B
Jlenats TpyOyrO OIICHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MTPEIMETOB B
6.2 pealbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paznuyarhb
pa3Mephl 3TUX 0OBEKTOB MO MOPSIAKY BEIIMYUHBI
6.3 CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM
ITonb3oBaTbcsA MpU3HAKaMU paBEHCTBA TPEYTrOJbHUKOB,
6.4 UCIONB30BAaTh  TPHU3HAKM M CBOMCTBAa  paBHOOEIPEHHBIX
TPEYTrOJbHUKOB MIPHU PEIICHUH 3a/1a4
6.5 [IpoBOOMTE  JIOTMYECKHE  PACCYXKIEHUS C  HCIOJB30BAHUEM
' T€OMETPUUYECKUX TEOPEM
ITonb3oBaTbcsA MpU3HAKaMU paBEeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEIEHHON K TMIIOTEHY3€
MPSMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHUH T€OMETPUUECKUX 3a7a4
OnpenensTh napajjieIbHOCTh MPSIMBIX C MMOMOIIBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekyas. OnpeaensTs mapaieTbHOCTh MPSIMBIX C
' MMOMOUIBI0 PABEHCTBA PACCTOSIHUN OT TOYEK OJHOW MPSIMOM JI0 TOUEK
JIpYrou npsamou
6.8 Permats 3amaun Ha kieT4aroit Oymare
6.9 [IpoBOAWTHh BBIYUCICHUS W HAXOJUTh YHCIOBBIE W OyKBEHHBIC
' 3HAQYEHHsI YIJIOB B TE€OMETPHYECKHX 3aJadax C MCIOJb30BAaHUEM




CyMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU NEPECeUeHUH MABYX MapaUICIbHBIX MHPIMBIX

CCKYH_ICI‘/'I. PemraTs IMPAKTUYCCKUEC 3a1a4r Ha HAXO0XIACHUEC YITIOB

6.10

Bnanerp mNOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAEATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYIp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMAMETpa OKPY>KHOCTH, IIOJb30BaThbCd HMX CBOMCTBAMHU. Y METh

IIPUMCEHATH OTU CBOIMCTBa IIpU pCUICHUH 3aaa4

6.12

Bnaners NOHATHEM ONKMCAaHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ neHTp. [lomp3oBaTtbes QakTamMu O TOM, YTO
OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE, U
0 TOM, YTO CEPEANHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

MMEPECCKar0TCA B O,[[HOI71 TOYKEC

6.13

6.14

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTHU KacaTelIbHOM | paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUsA

ITons30BaThCA HpOCTefIHIHMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS ¥ INHEUKU

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacnio3znaBaTh OCHOBHBIE BUbI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MIOJI30BaThCA X CBOMCTBAMH IIPU PEIICHUH N'€OMETPUYECKHUX 3a7a4
[IpuMeHATH CBOMCTBAa TOYKH IEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(ueHTpa Macc) B pelIeHuH 3a1au

6.3

Brmanete moHsATMEM CpeAHEN JIMHUM TPEYroJbHUKA W TpaIeluu,

MNPUMCHATH HUX CBOMCTBA npu peeHUU TCOMCTPUUYCCKUX 3alady.




6.4

[Tonp3oBaTbcs Teopemoit Daneca U TEOPEMOU O MPOMOPLIHOHATBHBIX
OTPEC3Kax, MPUMCHATH UX IJIA PCHICHUSA MTPAKTHUYCCKUX 3a1a4

[IpuMeHSATh TNpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMCTPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTpUYECKUX U
npakTuueckux 3anad. CTpoWTh MaTreMaTH4ecKyld MOJelb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHATHIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
MIpAMOYT'OJIbHOI'O TPCYIOJbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMHA

AJI1 pCHICHU A IMPAKTUYCCKHUX 3aJ1ayd

BoruucisaTs (pa3iuuHbIME CIOCO0OaMHU) TUIOMIAL TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, TlEe HEOOXOIUMO,
KaInbKyIATOpoM). [IpuMeHATh moxy4eHHbIE YMEHHS B MPAKTUYECKUX

3agadax

Biagerp NMOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
MCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEeX1y XopAamMu
(CexymmMM) U yriie MEXIy KacaTeJIbHOM M XOpJOH MpU pEHICHUH

rCOMCTPHUUICCKUX 3alav

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagere NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEeHHbIE 3HAHHUS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOI'O TPCYTrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHre  MPSAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIMYHBIX

3HAa4YCHUH

[Tonb30BaTbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJIsI HAXOXKAECHUS COOTHOILICHHM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISl HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUU TCOMCTPHUICCKUX 3a1a4

Bnaners monsTusiMU mpeoOpazoBaHUs MOA00MS, COOTBETCTBEHHBIX
2JIEeMEHTOB MOA00HBIX (uryp. [Tomb30BaThes cBOMCTBAMU TOI00MS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
nono6HbIX ¢uryp. [IpumMeHsTh CBONCTBA MOI00US B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTH MPHUMEpPbl MOJOOHBIX (UTYp B

OKpYXaroIleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPOU3BCACHHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

[lonb30oBaTbcsl BEKTOpAMH, IIOHUMATh WX TE€OMETPUYECKUUA U
(bu3nYeCKUi CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4d

6.8

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra M ero 4acre. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTpPHl CUMMETpUHM (Uryp, HPUMEHSTH

JABMKCHUS IJIOCKOCTHU B HpOCTGﬁLHHX clryvdadax

6.10

[IpuMeHsATh TOJIydEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIENU IS 3a7a4 PEeAIbHOM KU3HU U TIPOBOJIUTH

COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPHUMCHCHUCM 1'[0,[[061/15{ n




TPUTOHOMETPUUYECKUX (PYHKIMH (MONB3YysACh, TI/€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomeTpus
HauanbHbie noHsTHs reoMeTpun. Touka, mpsimas, OTpe30K, Jy4d. YToi. Busl
6.1 yrioB. BepTukaibHble U CMeEXHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTOyroiabHUK. [lapamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
62 Cummetrpuunbie ¢urypol. OCHOBHBIE CBOMCTBa OCEBOMl CHMMETpUHU.
' [Ipumepbl cuMMeETpHUH B OKPYKaIOLIEM MUpE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' Bricorta, Mmeaunana, 6uccekTpuca, X CBOMCTBA
64 PaBHOOenpeHHBIH W PAaBHOCTOPOHHMI TpeyrodbHUKU. HepaBeHCTBO
' TpeyrojbHUKa
6.5 CBoiicTBa W TpPU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKa. I[Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKM MNapauleNbHBIX mpsiMbix. Cymma  yrios
' TpEeyroyibHUKA. BHEIIHNE yIIIbl TPEYroJbHUKA
[TpsimoyronbHbIN  TpeyronbHUK. (CBONCTBO MeEIMaHbl NPSIMOYTOJIBHOTO
67 TpeyrojibHUKa, TMpoBeNEHHOM K rTuUnoTeHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsMOYTroyIbHBIN TPEYTrOJIbHUK C YTIIOM B
30°
HepaBenctBa B reoMeTpuu: HEpPaBEHCTBO TPEYroOJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OombineM yrie U Oonbliell CcTOpoHE
TpeyrojiabHuKa. [leprneHauKynsp U HaKJIOHHAS
6.9 I'eomeTpuyeckoe MecTO TOYEK. buccekTpuca yrila W CepeIWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrojoXeHue OKPY)KHOCTH M TmpsMou. KacarenbHas ©W cekymas K
OKPYXHOCTH
- OKpy’KHOCTb, BNHCAHHas B yroj. BrucaHHas W ommcaHHas OKPY:KHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroaBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA

63 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOIicTBa U  INPHU3HAKHU.
' [IpssMmoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema dDaineca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

6.6 [Tonobue TpeyroiabHUKOB, koddduument mnomobus. Ilpusnaku mnomoOus
' TpeyroJibHUKOB. [IprMeHeHre moo0us Mpy peleHnH MPAKTUIECKUX 3a/1a4

6.7 @opmynbl Uil TUIOIIAAU TpPEYroJibHHMKA, Mapajjenorpamma, pomoda Hu
' Tpanenuu

63 CpoiictBa muromaaeli reoMerpudeckux ¢uryp. OTHOIICHHE IIIONIAIeH
' mo00HbBIX pUryp

6.9 Brruncnenue ninomaaei TpeyroiabHUKOB U MHOTOYTOJIbHUKOB Ha KJI€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu penieHuu
' IIPaKTUYECKHX 3a7a4

CuHycC, KOCHHYC, TaHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUTOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 BrycaHHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW M XOpAOU.
. VYTibl MEXAY XOp/AaMU U CEKYIIUMU

6.13 BrucanHble U ONTMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue AByX OKpykHocTed. KacaHume okpyxHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAaHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB
. CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOU
Bektop, nmnuHa  (MOAYNb)  BEKTOpAa,  COHAMpPABIIEHHBIE  BEKTOPHI,
65 [IPOTUBOINOJIOKHO HAMpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEepaIliy Ha/l BeKTopamMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkaisipHOe IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUECHHUE OKPYKHOCTEN U NMPAMBIX. METO KOOPAUHAT U €r0
MIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTU. ['pajycHast U paaniaHHas Mepa yriia, BEIUHUCICHHUE JTMH
. T OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBUKeHHsI TIIOCKOCTH M BHYTPEHHHE CHUMMETpuH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiil nepenoc. IloBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peHICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPbBI MU KOHTPIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX 4YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, PallMOHATILHOE YHCIIO,
UppalMOHAIbHOE YHCIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAaMM, CpaBHUBAaTh W
YHOpSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NOpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETIECHH
OOJpIlIe €AWMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKCHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HUCHOJIb30BaHWEM (HOPMYIT Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IIEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIHS, TpaduK GyHKIUH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEpUPOBATH  TOHATHUSIMH: npsmast
POTIOPIUOHATILHOCTD, JIMHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPLUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WCHONB30BaTh Trpadukd IS
OIIpEe/IeTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS pEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MNpeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHIO 3aJ1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJITATOB
YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHHUMI TPEYTrOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1a4yd, B TOM YHUCII€ U3 TOBCETHEBHOM JKMU3HH, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YUEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE PacloO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEeM MUPC

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU U IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuiesenuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENEY

12

YMeHune wu300paxarb IJIOCKHe (UIYypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOOpJAuHAT, KOOpJAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTAaBJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEeoOpPa3OBHIBATDH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0lMIaX W Ha JuMarpamMMax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
HKCIEPUMEHT), 3JIEMEHTApHOE COOBITHE (3JIEMEHTapHbIM HCXO0N)
CIIy4aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMUA COOBITUSIMH; YMEHHE pelaTh
3aJ]aud METOJOM OpPIraHU30BAaHHOIO mepedopa U C UCIOJIb30BaHUEM
IIpaBUjIa YMHOXKCHUS; YMEHHME OLIEHHWBATh BEPOSTHOCTH pEalbHBIX
COOBITUH U sIBJIEHUH, TIOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYKalolleM MHpPE U B IKU3HU,
3HAaKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKU KaK HayKH, NPUBOJUTH
IpUMEpPBl  MAaTEMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINIECKHE POOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. YyHuCllaMu

14 JeiictButensubie yncia. ApudMeTHUYECKHE OMNEepaluud C JIeHCTBUTEIBHBIMU
. qrcIaMu

s [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWUiIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

59 Crenenp ¢ nenbiM nokasaresneM. CTeneHb C pallOHAJIbHBIM I1OKAa3aTeJIeM.
. CBolicTBa CTENEHH

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelicTBus ¢
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI U COBOKYIHOCTHU
. ypaBHEHUU

1n Lenble n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCTIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 7-9 xnaccel/ Aranacs JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

["aBpunioBa H.®., [Toypounsie pazpabotku no reometpuu. 7 kiacc (k YMK JL.C.
AtanacsiHa u qp. (M.: [Ipocsemenne)) — 2021.

I"aBpuiioa H.®., [Toypounsie pa3pabotku no reometpuu. 8 kinacc (k YMK JL.C.
Artanacsina u qp. (M.: Ilpocsemenue)) — 2021.

I"aBpuiioBa H.®., IToypounsie pa3pabotku o reometpud. 9 knacc (k YMK JL.C.
Artanacsina u qp. (M.: Ilpocsemenue)) — 2021.

Marematuka. ['eomerpus. 7 knacc. ba3oBeiii ypoBeHb. MeTonueckue
pexomennaiuu / [Ipoceemenue, 2025.

Maremartuka. I'eomerpus. 8 kinacc. ba3oBeiil ypoBeHb. MeToaudyeckue
pexkomenaamuu / [Ipocsemenue, 2025.

Maremaruka. ['eomerpus. 9 knacc. ba3oBbiil ypoBeHb. MeToAMYECKUE

pexomenaanuu / [Ipocsemenue, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



O0P: «I'eomeTpust, 7 Kiacey

D0P: «I'eomeTpus, 8 knaccey

D0P: «I'eomeTpus, 9 knacey

Maremaruka. I'eomerpust. IHTepakTUBHBIE 3a1aHuA. 7 Kiace
Marematuka. ['eomerpus. UHTepakTuBHBIE 3a0aHus. § KI1acce
Marematuka. ['eomerpus. UHTepakTuBHBIE 3a0aHus. 9 Ki1ace
Marematuka, 5-9 kiaccel

Marematuka. 'eomerpus. 7 knacc. Liudbposas pabouas TeTpaib.
Marematuka. ['eometpus. 8 kiacc. Lludpoas padoyas TeTpaib.
Maremaruka. ['eometpus. 9 knacc. Ludpoas padoyas TeTpaib.
I'eometpus 7 knacc (0a30BbIi YPOBEHbD)

I'eometpus 8 knacc (0a30BbIi YPOBEHbD)

I'eomeTpus 9 knacc (6a30BbIN YPOBEHB)



PABOYASA ITPOT'PAMMA
(ID 7283419)

yueOHOro Kypca «I'eomerpus»

U1 oOygaromuxcst 7-9 KjaccoB



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aWMMHOE PpACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEeMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JIAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemeHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCA YYHUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPECIICHUSI T€OMETPUIECKUX (QUTYp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bekrtopsy, «J[Bmwkenus miaockoctiy, «lIpeodpazoBanust mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJlent0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Todka, mpsiMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble HW CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [lapannenbHOCTh U MEPIEHAUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHU B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meninana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrONBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHeie
cllyyad TapajuieorpaMMoB (TIPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenwusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunueHnt mnomoodus. [lpusHaku momoous
TpeyroJibHUKOB. [IpuMeHenune noqo0ust npu peleHny NPakTUUYeCKUX 3a1au.



CpoiicTBa miomaael reomerpuueckux ¢uryp. Popmynsl i IUIOMIATA
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BnvicanHble ¥ LIEHTpaJIbHBIE YTIIbI, YTOJI MEKY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKylUIMMHU. BHucaHHbIE UM ONHMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHocteil. OOuiue

KAacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pa3oBanue nogodus. [logoOre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAalMM HAJ BEKTOpaMH. PasmokeHue BeKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatsel BekTopa. CKalpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MIIOCKOCTU. Y paBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeEToJ KOOpPAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas u paguaHHas
Mepa yrIja, BBIYMCIECHUE UIMH Ayr OKpyxHocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTyp (dJeMEeHTapHbIE
npeactaiienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccrOHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYKAIOIICH Cpeibl, IUIAHUPOBAHUS MMOCTYIIKOB M OLICHKU
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTU, TMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OO0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTelIhCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoJee MNOAXOASINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (OpMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MPENOJIOKEHHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" neJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3a/1aul, KOMMEHTUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHApPYXXKUBATh Pa3IU4He W CXOJCTBO MO3WIIUNA, B KOPPEKTHOMN
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHMMATh U UCIOJIb30BaTh NPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHOMN
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOW pabOThl, pacrnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT paboOThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaH]IbI,
OLICHMBATh KAuy€CTBO CBOEr0 BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHsS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYITHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIBHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHUS I1ICJIH,
HaxO0JUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYpPBI, OIPEAesITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHEBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIBb30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECCKUX 3ajad.

OnpenensiTe napayieIbHOCTh ITPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYMCIICHHUS U HAXOIUTh Y CIIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapajuIeIbHBIX NPSIMBIX CEKYyIIEH. PemaTe npakTudeckue 3a1adyv Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPUCY yIJIa U CEPEUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MIPUMEHATh 3TH CBOMCTBA IIPH
pellIeHuY 3a7ay.

BrnageTre MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEHIIMMHU IT'€OMETPUUECKUMH HEPABEHCTBAMU, [IOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarONIMIiCS TOJYYHT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IMPU PEUIEHUN FEOMETPUUYECKHX 3a/1ad.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEJIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTes noHsATHEM CpeIHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOMCTBA IIPU PELICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarscsa teopemon daneca
U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTUYECKUX 3aJa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnagets DOHATHSMHM CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. [101630BaThCsl STUMH MOHIATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHsATh Moy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W UEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yIiiaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOoJ00us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHne



IPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHU.

[Tonp30BaThes (hopMynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXO0XKJICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX IMpHU
pELIEHUU TEOMETPUUECKUX 3a1a4.

Brnanets nonsTusAMU IpeoOpa3oBaHus IOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbest cBoMCTBaMU MOA00MS NPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3aJadyax. YMETh MPUBOJAUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DHU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHHUSI IJIUH U YIJIOB.

[Tos1b30BaTHCA METOIOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

Bnanetes NOHATHSIMHM MPAaBUJIBHOIO MHOTOYTOJIbBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEpHI yria, YMETh BBIYMCIATH ILIOIIAJb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aJa4ax.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJNUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM IM0A00MS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ndpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipocretimue reoMmerpuueckre GUrypsl u
1 Hf cBoiictBa. M3me epHI/Ie reOMg)r I/I}‘III;CKI/IX 14 bubmorexa [IOK
’ p p https://m.edsoo.ru/7f415¢e2¢e
BEJIMYMH
bubnunoreka LIOK
2 T 22 1
PEYTOIBLHHKH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 | Bbu6moteka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnnorexa [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6nunorexa LIOK
I 7 4 1
> OBTOPCHHE, 00obmenue 3HaHHii https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I1O 68 4 0




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM nugposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 q g 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3KaX, MOA00HBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6nmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, OBODIICHHC SHAHMH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bbu6mmotexa [JOK
CUHYCOB. Perienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOILIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bexkrtopsl 12 1 uommoreka T10
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTOJIBHUKHU. J[inHA
5 OKPY>KHOCTH | TUIOIIA/Ib Kpyra 8 bubmmorexa LIOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenue miomaneit
bu6nmorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 7 ’ bu6nunorexa LIOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
°
JJ;H Tema ypoxa Beero KonTpoabubie IIpakTuuyeckue i[:;:eﬂnﬂ :)Ig;l;l;(;izlfeﬂbﬂme
padoThI padoThI pecypes:
| [Ipocreiimune reomeTpuyecKue | bubmumoreka [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
bubnnorexa [HOK
2 MuoroyroibHitk, lomatias ! https://m.edsogru/8866cb6a
3 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 bubmmorexa [OK
https://m.edso00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 bubmmorexa [OK
https://m.edso00.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
W3mepenue TuHENHHBIX U YTIOBBIX
10 BEJIMYUH, BBIUNCIIEHUE OTPE3KOB U 1 bubmmorexa [OK
https://m.edsoo.ru/8866c3ea
yTJIOB
W3mepenue MTuHENHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB




N3MepeHne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U
YIJI0B
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u maomags Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[TonsTHE 0 paBHBIX
s TPEyroJIbHUKAX U NIEPBUYHBIC bubnnorexa [HJOK
IIPEICTABIICHNS O PaBHBIX https://m.edsoo.ru/8866ce80
¢burypax
16 CymMma yriioB TpeyrojibHUKa bubmmorexa [OK
https://m.edso0o.ru/8866£630
17 CymMma yriioB TpeyrojibHUKa bubnuorexa LIOK
https://m.edsoo.ru/8866f8ba
18 Buemnue yrisl TpeyrojabHUKa bubnmorexa LIOK
https://m.edsoo.ru/8866fas5e
19 Buemnue yrisl TpeyrojabHUKa
20 PaBHOOGeipeHHbBIE U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
)1 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
2 Tpu npu3Haka paBeHCTBa bubanoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
3 Tpu npusHaka paBeHCTBa bubnuorexa [IOK

TPEYroJIbHUKOB

https://m.edso0o.ru/8866e01e




Tpu npusHaka paBeHCTBa

24
TPEYrOJIbHUKOB
)5 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
26 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
7 IIpu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
)3 IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBONCTBO MEIUAHBI Eub OK
29 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, nommoreka L1
. . https://m.edsoo.ru/8866e9%ec
MIPOBEEHHON K TUIIOTEHY3€
CBONCTBO MeIUAHBI
30 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
31 IIpu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso0o.ru/8866d880
0 [Ipu3Haku u cBoiicTBa bubnnorexka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866d880
13 [Ipu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
34 HepasencrtBa B reomerpuu
bu6mmorexa [IOK
35 HepasenctBa B reomerpun
P P https://m.edsoo.ru/8866e3a2
36 HepasenctBa B reomerpuu
37 HepasencrtBa B reomerpuu




38

39

[IpssMOYyTOIBHBIN TPEYTOJIBLHUK C
yriaom B 30°

[IpsiMOYyTOIBHBIN TPEYTOJIBLHUK C
yriiom B 30°

bu6mmoreka [IOK
https://m.edso00.ru/8866eb22

40

41

42

KonrponsHas pabora o Teme
"TpeyronbHuku"

[TapannensHbIe IpMBIC, UX
CBOMCTBA

[Iarelit noctynat EBkinga

bu6mmoreka [IOK
https://m.edsoo.ru/8866ecbc

bu6mmoreka [IOK
https://m.edsoo.ru/8866ef64

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
NapauIeIbHBIX MPSIMBIX CEKyLIeH

bu6mmoreka [IOK
https://m.edsoo.ru/8866f086

44

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
napajiesIbHbIX MPSAMBIX CEKyILeH

45

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajyieNIbHBIX MPSMBIX CEKYyILEeH

46

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,




o0pa3oBaHHbIE MPU EPECCUCHUU
IapajuIeIbHbIX IPSIMBIX CEKYIIEH

Hakpect nexanue,
COOTBETCTBEHHBIE U

bu6mmoreka [IOK

47 OJIHOCTOPOHHHUE YTJIbI
ATOCTOP YHIPL https://m.eds00.ru/88663b0
o0pa3oBaHHbIE IIPU MTEPECCUCHUU
MapajuieIbHbIX MPSMBIX CEKYILIEH
[Ipu3nak napamienbHOCTU
48 MPSIMBIX Yepe3 paBEHCTBO
paccTOSHUM OT TOYEK OJHOM
MPSMOM 10 BTOPOH MPAMOi
[Ipu3Hak napajieIbHOCTH
49 MPSIMBIX Yepe3 paBeHCTBO
pacCTOSHUM OT TOYEK OJHOM
MPSAMOM 10 BTOPOH MPAMON
KonTponbhas pabota no teme
50 "[TapamienbHbie TPsIMBIE, CyMMa bubmorexa HOK
P p . ™ https://m.eds0o.ru/8866febe
YIJI0B TPEYTrOJbHUKA
51 OKpy’>KHOCTb, XOP/IbI U TUAMETP, bubnuoreka [IOK
WX CBOWMCTBaA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH bubmmorexa [TOK
pyx https://m.edsoo.ru/88670e9a
53 OKpy»KHOCTb, BIIUCAHHAS B YIOJ
54 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
55 [Tonstue o 'MT, npumenenue B bubnuoreka [IOK
3az1adax https://m.edsoo.ru/8867013¢
56 [Tonsatue o I'MT, npumenenue B bubnnorexka [JOK

3amagax

https://m.edso00.ru/88670508




buccekTpuca u cepeIlMHHbBIN

57 MEPIEHIUKYIIAP KaK
re€OMETPUUYECKUE MECTA TOUEK
58 OKpY>XHOCTb, OITUCAHHAST OKOJIO bubnmoreka [JOK
TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OIIMCAHHAsA OKOJIO
TPEYrojbHUKA
60 OKpy>XHOCTb, BIMCaHHAs B bubnnoreka [HOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICaHHAs B
TPEYroJIbHUK
& [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnnoreka [JOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbHas pabota mo Teme
64 "OKpS)KHOCTBII)/I KpYT. bubnmorexa LIOK
https://m.eds00.ru/88671462
I'eomeTrprueckue nocrpoeHus"
[ToBTOpEeHME U 006001IEHNE
65 3HaHUI OCHOBHBIX MOHATHU U bubmmorexa [OK
https://m.edsoo0.ru/886715b6
METOJOB Kypca 7 Kjacca
bu6mmorexa [IOK
06 Hroroast kouTposbHas pabota https://m.edsoo.ru/886716ec
[ToBTOpenue u 06obIIEeHNEe
67 3HAHWU OCHOBHBIX MOHITUH U

MCTOHOB KypcCa 7 knacca




[ToBTOpEeHME M 0000IIEHNE
68 3HAHUHA OCHOBHBIX ITOHATUI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo0.ru/886719bc




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoka Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl

| [Tapannenorpamm, ero Nnpu3Haku u | bubmmoreka [IOK
CBONCTBA https://m.edsoo.ru/88671af2

’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero Npu3Haku U | bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHele ciydan

4 napajuieJorpaMMOB | bubnnorexa [HOK
(MIpsAMOYTOJILHUK, POMO, KBaIparT), https://m.edsoo.ru/88671dea
WX MPU3HAKU U CBOWCTBA
YacTHele crydan

5 napajuieJorpaMMOB | bubnnorexka [JOK
(mpsAMOYTOJILHUK, POMO, KBa/IparT), https://m.edsoo.ru/88671{20
WX MPU3HAKU U CBOWCTBA
YacTHele ciydan

6 napajuieJorpaMMOB | bubnuoreka [IOK
(mpsAMOYTOJILHUK, POMO, KBaparT), https://m.edsoo.ru/8867209¢c
WX TIPU3HAKH U CBOMCTBA

bubmuorexa [JOK

! Tpanemms : https://m.edsoo.ru/88672358

g PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnuoreka [IOK
Tpamnenuu https://m.edso0o.ru/8867252¢




9 PaBHOOOKas 1 IpSIMOYTOIBHAS bubnunoreka [JOK
Tpaleunu https://m.edsoo.ru/88672858
bu6mmoreka [IOK
10 M
CTON YABOCHHA MEIHAHET htps://m.eds00.ru/88672b14
11 LlenTpanbHas cumMeTpust bubmmorexa LIOK
p P https://m.eds00.ru/88672b14
12 KoHTtponbHas pabota 1o Teme bubnnoreka [HOK
"UeThIpEéXyroJbHUKH" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u Teopema o bubnuorexa [JOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 Cpenusis JINHUS TPEYTOJIbHUKA bubmmorera [TOK
pel peyr https://m.edsoo.ru/88672e0c
15 Cpenusisd JUHUS TPEYTOJIbHUKA bubmorexa HOK
pedl peyr https://m.edsoo.ru/88672f38
16 Tpamernus, e€ cpequsast IUHAA bubmorexa HOK
A e htps://m.edsoo.ru/88672358
17 Tpanenus, e€ cpegHss INHUSA bubmorexa [TOK
pariet, pea https://m.eds00.ru/88673064
18 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
poriopH P https://m.eds00.ru/88673794
19 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
potiopt p https://m.eds00.ru/88673794
bu6mmoreka [IOK
2
0 Hentp mace B TpeyrombHike https://m.eds00.ru/886738fc
bu6mmorexa [IOK
21 Tonoburre TpeyronpHiki https://m.edsoo.ru/88673a78
2 Tpu npusHaka nonoodus bubnnorexa [JOK

TPEYTrOJbHUKOB

https://m.edsoo.ru/88673bae




3 Tpu npuzHaka mogooOus bubnunoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuszHaka mogoous bubnmoreka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/8867400e
)5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
26 [Tpumenenue noxodus mpu
pELIEHNH IPaKTUYECKUX 3a7au
7 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITono6HbIE TPEYTONBLHUKH" https://m.eds00.ru/8867445a
)% CaolicTBa 1uIomaaeu bubmuorexa [JOK
TreOMETPHUUECKUX (HUTYp https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUIOMAANA bubnuoreka [IOK
TpEYyroabHUKa, IapajjeaorpaMma https://m.eds00.ru/88674860
30 DopMyibl IS IUIOIIAAN bubnnorexa [HJOK
TPpEYTroJIbHUKA, apajlieJlorpaMma https://m.edsoo.ru/88674a22
31 DopMyIbl Ui 0N bubnuoreka [IOK
TpEYroJbHUKA, apajlieJiorpaMma https://m.edsoo.ru/88674a22
1 @opMmyisl Ui 0N bubnuoreka [IOK
TpeyroabHHUKa, IapajjiejiorpaMma https://m.edsoo.ru/88675288
3 DopMyIsl IS IUIOIIAHA bubnnorexka [JOK
TpEyroabHHuKa, IapajjieiorpaMma https://m.edsoo.ru/8867542¢c
34 Brruncienue miomnagei CiIoHbIX bubmuorexa [JOK
buryp https://m.edsoo.ru/88674e78
35 [Mnomaau duryp Ha keT4aroi bubmuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau mogoO6HBIX HuUryp
37 [Tnomanu moxoOHBIX GuUryp




18 3aga4u ¢ TPaKTHYECKUM bubnunoreka [JOK
COJIEpKaHUEM https://m.eds00.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.edsoo.ru/88675684
40 Penienue 3a7a4 ¢ moMoIp0 METOAa bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUIOIAN https://m.edsoo.ru/88674f90
A1 KoHTponbHas pabota 1o Teme bubnnoreka [HOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.edsoo0.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
NIpUMEHEHNUE https://m.edsoo.ru/88675918
m Teopema [Iudaropa u eé bubnnoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
47 :;Zﬁ;ibfizar’[pﬂMOWOHbHom bubnmnoreka [JOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUIECKHUE
COOTHOIIIEHUS B IPSMOYTOJIBHOM
TPEYrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIACCTBO

https://m.edsoo.ru/88675f44




OcHOBHOE TPUTOHOMETPUUECCKOC

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
KonTtponbHas pabora o Teme
51 "Teopema [Iudaropa u Hauana bubmmorexa [IOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
50 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al415b2
53 Brniucanneie U IEeHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJ MEX1Y KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al141940
54 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnnorexa [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al141b34
55 Yrael MeXy XOpAaMU U CEKYLLIMMU
56 Yrael MeXay XOpAaMu U CEKyLLIMMU
Bnucannnie 1 onucaHHbIe
57 4eTBIPEXYTOJILHUKY, UX IPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al140f86
CBOMCTBa
BnucanHbie U onrcaHHbBIE
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
BnucanHbie U onrcaHHbBIE
59 YETBIPEXYTOJIbHUKU, UX MPU3HAKUA U bubmmorera [TOK
PIPexyr X TP hitps://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB

IIpU pCHICHUH IT'COMETPUICCKUX
3aaad




[IprMeHeHue CBOMCTB BIMCAHHBIX U
OMMUCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
P PEIICHUN T€OMETPUUYECKUX
3amaq
2 B3anmHoe pacnosioxkeHue aByx | bubmuorexa [JOK
OKpPYKHOCTEH, 0011I1e KacaTeIbHbIe https://m.edsoo.ru/8al410a8
bubmuorexa [JOK
63 K I 1
ACANHE OKPYHHOCTCH https://m.edsoo.ru/8al410a8
KoHTpoinbHas pabora 1o Teme
64 "VTIIBI B OK HocTHU. BrimcaHHble 1 bubmmorera [TOK
pyx ' . https://m.edsoo.ru/8al141c88
U ONHUCaHHBIEC YETHIPEXYTrOIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOH0B KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa [TOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
66 METOZIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LIOK
JIOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bu6mmoreka [JOK
67 n §] 1
TOTOBA KOHTPOILHA paboTa hitps://m.cdsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHH U
68 METOJIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LOK
OB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Ornpenenenue
. bubnuorexa [{OK
1 TPUTOHOMETPHUECKUX (DYHKIUN 1
o https://m.edsoo.ru/8a1424bc
yraoB ot 0° qo 180°
2 @opMyIIbl IPUBEACHUS 1
bub K
3 TeopeMa KOCUHYCOB 1 uoamoreka O
https://m.edsoo.ru/8al14336¢
4 Teopema KOCUHYCOB 1
bubnunoreka LIOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoteka IIOK
T 1
6 copeMa CHiycon https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
8 Teopema cuHycoB 1
9 Haxoxnenue mivH cTOpoH u | bubnuoreka [IOK
BEJIMYHUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoteka IIOK
1 P 1
0 CHICHIE TPEYTONRHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronbHUKOB 1 Bubnmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
b K
12 PereHue TpeyroyibHUKOB 1 nomorexa LO

https://m.edsoo.ru/8al42ac0




bu6nmoreka [IOK

13 Pewtterine TpeyroiibHitikon https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnmnoreka HOK
CHHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al142¢3c
1 IIpakTHyeckoe NpUMEHEHUE TEOpEM
CHHYCOB U KOCUHYCOB
16 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre o mpeobpazoBaHUU bubnnorexa [JOK
noIoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE JIEMEHTBI bubmmoreka [JOK
mo00HbBIX pUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oTI00HBIX pUryp
Teopema o npon3BeIeHUN OTPE3KOB
20 XOpJ, TeoOpeMa O IPOU3BEICHUU bubmuoreka [OK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
o1 XOpJ, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
” XO0pA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHOU
2 IIpuMeHeHne TeopeM B peleHUun bu6muoreka [JOK

TreOMCTPHUYICCKUX 3aaa4

https://m.edsoo.ru/8a143f06




24 [IpumeneHue TeopeM B pelieHUU bubnmnoreka HOK
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B peleHun bubmmoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora o Teme
26 "IIpeoOpa3oBanue mogoous. Bu6muoteka [JOK
Mertpuueckrue COOTHOUIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>xHOCTH"
Onpenenenre BEKTOPOB.
. . bubnuoreka [{OK
27 Pu3NYEeCKU U T€OMETPUIECKUI
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHE BEKTOPa Ha YKUCII0 https://m.edsoo.ru/8al44a8c
29 CnoxeHue 1 BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Pasnoxxenne BekTopa 1o 1Bym
HEKOJJINHEAPHBIM BEKTOpaM
bubnnorexa [JOK
32 Koopaunats! BekTopa 1
https://m.edsoo.ru/8al44fbe
CkansipHO€ IpOU3BEIEHUE
bu6mmoteka IIOK
33 BEKTOPOB, €r0 IPUMEHEHHUE IS
https://m.edsoo.ru/8al14539¢
HaxO0>JIeHUs JIJTUH U YTJIOB
CkanspHoe mpou3BeIeHNE
but6mmoreka [IOK
34 BEKTOPOB, €r0 IPUMEHEHUE ISt

HaxXOXJACHUA AJIMH U YI'JIOB

https://m.edsoo.ru/8al14550e




35 Pemenne 3aga4 ¢ moMoOIIbIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemmenne 3aga4 ¢ moMOIIbIO bubnunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIst
peeHus 3a1a4 GU3NKU
18 KontponbHas paboTa mo teme bubnmnoreka HOK
"Bekrops!” https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
IJIOCKOCTH
. bubmmoreka [JOK
40 ¥ paBHeHHe IpMOi https://m.edsofru/8a145048
41 YpaBHeHHE NPAMON
bubnnorexa [JOK
42 ¥PpaBHEHHe OKpYKHOCTH https://m.edso:)_.lru/8a14635a
43 Koopaunatsl TOuek nepeceyeHus bubmuoreka [IOK
OKPYKHOCTH ¥ IIPSIMOU https://m.edsoo.ru/8a146620
Meroa koopAMHAT NpH PELICHUH
44 reOMETPUYECKHUX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELICHUN
45 F€OMETPUYECKUX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NPH PELICHUN
46 r€OMETPUYECKHX 3a/1a4,

IMPAKTUYCCKUX 3aaa4d




KonTponbhas pabota no teme

bu6nmmoreka [IOK

47 "Hexap TOB?I KOOpAHHATHL Ha https://m.edsoo.ru/8a146e0e
MIJIOCKOCTH
43 [IpaBuUsbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYMCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda

bubmmoreka [JOK

49 Hueno . Jlnnia OkpyKHOCTH https://m.edsofru/8a147208

50 Uucno n. [InrHa OKpyKHOCTH E;ISSJ:I/I;I;?:;(;ES/I;IMMC

51 JlnvHa 1yru OKpy»XKHOCTH
bubmmoreka [JOK

32 Papuastnas mepa yria https://m.edsofru/8a147140

53 [Inomane kpyra, ceKTopa, CErMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8a147426

54 [Inomane kpyra, cekTopa, CErMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8al147750

55 [Inomanp kpyra, ceKTOpa, CErMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8al147750

56 [TonsiTHe 0 ABMKEHUU TUIOCKOCTH bubmmorexa [TOK
https://m.edsoo.ru/8al147c82

57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8a147f16

58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HHOK
https://m.edsoo.ru/8a147f16

59 [TapannensHbII IEPEHOC, TOBOPOT

60 [TapatenpHbIN IEPEHOC, TOBOPOT

61 [IpuMeHeHne NBUKEHUN ITPU bubmuoreka [JOK

pereHnu 3a1a4

https://m.edsoo.ru/8a1480e2




62

63

64

65

66

67

68

KonTponbHas pabora no Temam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb. [|BUKEHUS
IJI0CKOCTH"

[ToBTOpeHuEe, 0600MIIEHNE,
CUCTEMAaTU3alMsl 3HAaHUMH.
N3mepenne reomeTpudecKux
BeJIMYUH. TpeyroapHUKU

[ToBTOpeHue, 0600IIEHNE,
cUCTeMaTu3alis 3HaHHH.
[TapannenwHbie 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHMIA.
OKpy>XHOCTb U KpPYT.
['eomeTpryeckue MOCTPOCHHUS.
VYTiabl B OKPY:KHOCTH
[ToBTOpenue, 06001IeHNE,
cUcTeMaTHh3alus 3HaHHH.
BrrcanHble 1 OITMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/8a148524

bubnuoreka [{OK
https://m.edsoo.ru/8a148650

bu6nunorexa LIOK
https://m.edsoo.ru/8a148920

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Ppe3yabTAaThl 0CBOCHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
6 I'eomerpus
Pacrio3naBaTh M3y4CHHBIE TEOMETPUUYECKUE (DUTYPBI, ONIPEIEISITh UX
B3aMIMHOE PACMOJIOKEHUE, U300paxarb TreoMeTpuyeckue (Urypsi,
6.1 BBINIOJIHATh YEPTEXKHU MO YCIOBHIO 3afauyu. M3mepsTh JIMHEHHBbIE U
YIJIOBbIE BEIMYMHBI. Pemats 3a/1aun Ha BBIUYMCIEHUE JIMH OTPE3KOB
Y BEJIMYMH YTJI0B
Jlenats TpyOyrO OIICHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MTPEIMETOB B
6.2 pealbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paznuyarhb
pa3Mephl 3TUX 0OBEKTOB MO MOPSIAKY BEIIMYUHBI
6.3 CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM
ITonb3oBaTbcsA MpU3HAKaMU paBEHCTBA TPEYTrOJbHUKOB,
6.4 UCIONB30BAaTh  TPHU3HAKM M CBOMCTBAa  paBHOOEIPEHHBIX
TPEYTrOJbHUKOB MIPHU PEIICHUH 3a/1a4
6.5 [IpoBOOMTE  JIOTMYECKHE  PACCYXKIEHUS C  HCIOJB30BAHUEM
' T€OMETPUUYECKUX TEOPEM
ITonb3oBaTbcsA MpU3HAKaMU paBEeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEIEHHON K TMIIOTEHY3€
MPSMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHUH T€OMETPUUECKUX 3a7a4
OnpenensTh napajjieIbHOCTh MPSIMBIX C MMOMOIIBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekyas. OnpeaensTs mapaieTbHOCTh MPSIMBIX C
' MMOMOUIBI0 PABEHCTBA PACCTOSIHUN OT TOYEK OJHOW MPSIMOM JI0 TOUEK
JIpYrou npsamou
6.8 Permats 3amaun Ha kieT4aroit Oymare
6.9 [IpoBOAWTHh BBIYUCICHUS W HAXOJUTh YHCIOBBIE W OyKBEHHBIC
' 3HAQYEHHsI YIJIOB B TE€OMETPHYECKHX 3aJadax C MCIOJb30BAaHUEM




CyMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU NEPECeUeHUH MABYX MapaUICIbHBIX MHPIMBIX

CCKYH_ICI‘/'I. PemraTs IMPAKTUYCCKUEC 3a1a4r Ha HAXO0XIACHUEC YITIOB

6.10

Bnanerp mNOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAEATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYIp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M
JIMAMETpa OKPY>KHOCTH, IIOJb30BaThbCd HMX CBOMCTBAMHU. Y METh

IIPUMCEHATH OTU CBOIMCTBa IIpU pCUICHUH 3aaa4

6.12

Bnaners NOHATHEM ONKMCAaHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMmeTh Haxoauth €€ neHTp. Ilomp3oBarbes (akramMum 0 TOM, HUTO
OUCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE, U
0 TOM, YTO CEPEANHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

MMEPECCKar0TCA B O,[[HOI71 TOYKEC

6.13

6.14

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTH KacaTeJIbHOM M paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

ITons30BaThCA HpOCTefIHIHMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS ¥ INHEUKU

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacnio3znaBaTh OCHOBHBIE BUbI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MOJI30BAThCA X CBOMCTBAMH IIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4
[IpuMeHATH CBOMCTBAa TOYKH IEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(ueHTpa Macc) B pelIeHuH 3a1au

6.3

Brmanete moHsATMEM CpeAHEN JIMHUM TPEYroJbHUKA W TpaIeluu,

MNPUMCHATH HUX CBOMCTBA npu peeHUU TCOMCTPUUYCCKUX 3alady.




6.4

[Tonp3oBaTbcs Teopemoit Paneca U TEOPEMOUM O MPOMOPIUOHATBHBIX
OTPEC3Kax, MPUMCHATH UX IJIA PCHICHUSA MTPAKTHUYCCKUX 3a1a4

[IpuMeHSATh TNpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMCTPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTpUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMAaTHYECKYH) MOJElIb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHATHIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
MIpAMOYT'OJIbHOI'O TPCYIOJbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMHA

AJI1 pCHICHU A IMPAKTUYCCKUX 3aayd

BoruucisaTe (pa3iuuHbIMU CIIOCOOAaMHU) TUIOMIAb TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, TlEe HEOOXOIUMO,
KaInbKyIATOpoM). [IpuMeHATh moxy4eHHbIE YMEHHS B MPAKTUYECKUX

3agadax

Biagerp NMOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax, yriax MEeX1y XopJaaMu
(CexymmMM) U yriie MEXIy KacaTeJIbHOM M XOpJOH MpU pEHICHUH

rCOMCTPHUUICCKUX 3alav

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagere NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEeHHbIE 3HAHHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOI'O TPCYTrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHHe TPAMOYIOJBHBIX TPEYroJbHUKOB»). Haxomuts (¢
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIMYHBIX

3HAa4YCHUH

[Tonb30BaTbes bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJIsi HAXOXKIECHUS COOTHOILICHHM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISl HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1av

Brnanetp moHsTHSIMH TIpeoOpa3oBaHUsl TOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThest CBOMCTBAME TTOI00HS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpumMeHsTh CBOMCTBA 1MOJ00US B MPAKTHYECKUX
3ajayax. YMETh TIPUBOJUTH MPHUMEPbl TOJO0HBIX (uUryp B

OKpYXaroIleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPpOU3BCACHHUHU OTPE3KOB XOpAa, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

[lonb30oBaTbcsl BEKTOpAMH, IIOHUMATh WX TE€OMETPUYECKUUA U
buznyecKuit CMBIC, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4d

6.8

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra M ero 4acre. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTpPHl CUMMETpUHM (Uryp, HPUMEHSTH

JABMKCHUS IJIOCKOCTHU B HpOCTGﬁLHHX clryvdadax

6.10

[IpuMeHsATh TOJIydEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIENU IS 3a7a4 PEeAIbHOM KU3HU U TIPOBOJIUTH

COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPHUMCHCHUCM 1'[0,[[061/15{ n




TPUTOHOMETPUUYECKUX (PYHKIMH (MONB3YysACh, TI/€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomeTpus
HauanbHbie noHsTHs reoMeTpun. Touka, mpsimas, OTpe30K, Jy4d. YToi. Busl
6.1 yrioB. BepTukaibHble U CMeEXHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTOyroiabHUK. [lapamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
62 Cummetrpuunbie ¢urypol. OCHOBHBIE CBOMCTBa OCEBOMl CHMMETpUHU.
' [Ipumepbl cuMMeETpHUH B OKPYKaIOLIEM MUpE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' Bricorta, Mmeaunana, 6uccekTpuca, X CBOMCTBA
64 PaBHOOenpeHHBIH W PAaBHOCTOPOHHMI TpeyrodbHUKU. HepaBeHCTBO
' TpeyrojbHUKa
6.5 CBoiicTBa W TpPU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKa. I[Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKM MNapauleNbHBIX mpsiMbix. Cymma  yrios
' TpEeyroyibHUKA. BHEIIHNE yIIIbl TPEYroJbHUKA
[TpsimoyronbHbIN  TpeyronbHUK. (CBONCTBO MeEIMaHbl NPSIMOYTOJIBHOTO
67 TpeyrojibHUKa, TMpoBeNEHHOM K rTuUnoTeHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsMOYTroyIbHBIN TPEYTrOJIbHUK C YTIIOM B
30°
HepaBenctBa B reoMeTpuu: HEpPaBEHCTBO TPEYroOJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OombineM yrie U Oonbliell CcTOpoHE
TpeyrojiabHuKa. [leprneHauKynsp U HaKJIOHHAS
6.9 I'eomeTpuyeckoe MecTO TOYEK. buccekTpuca yrila W CepeIWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrojoXeHue OKPY)KHOCTH M TmpsMou. KacarenbHas ©W cekymas K
OKPYXHOCTH
- OKpy’KHOCTb, BNHCAHHas B yroj. BrucaHHas W ommcaHHas OKPY:KHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomeTpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroaBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA

63 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOIicTBa U  INPHU3HAKHU.
' [IpssMmoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema dDaineca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

6.6 [Tonobue TpeyroiabHUKOB, koddduument mnomobus. Ilpusnaku mnomoOus
' TpeyroJibHUKOB. [IprMeHeHre moo0us Mpy peleHnH MPAKTUIECKUX 3a/1a4

6.7 @opmynbl Uil TUIOIIAAU TpPEYroJibHHMKA, Mapajjenorpamma, pomoda Hu
' Tpanenuu

63 CpoiictBa muromaaeli reoMerpudeckux ¢uryp. OTHOIICHHE IIIONIAIeH
' mo00HbBIX pUryp

6.9 Brruncnenue ninomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu penieHuu
' IIPaKTUYECKHX 3a7a4

CuHycC, KOCHHYC, TaHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUTOHOMETPUYECKHE
¢bynkuuu yrinos B 30°, 45° u 60°

6.12 BrycaHHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW M XOpAOU.
. VYTibl MEXAY XOp/AaMU U CEKYIIUMU

6.13 BrucanHble U ONTMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue AByX OKpykHocTed. KacaHume okpyxHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopemMa CHHYcOB. Pemenue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAaHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB
. CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmnuHa  (MOAYNb)  BEKTOpAa,  COHAMpPABIIEHHBIE  BEKTOPHI,
65 [IPOTUBOINOJIOKHO HAMpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEepaIliy Ha/l BeKTopamMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUECHHUE OKPYKHOCTEN U NMPAMBIX. METO KOOPAUHAT U €r0
MIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajfycHast U pajnaHHas Mepa yriia, BEIUMCICHHUE JTHH
. T OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBUKeHHsI TIIOCKOCTH M BHYTPEHHHE CHUMMETpuH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiil nepenoc. IloBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCMOJIb30BaTh TIpaUuecKkoe IMpeaAcTaBIeHUE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peHICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI W KOHTPIIPUMCPLI, CTPOHUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX 4YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIbHOE YHCIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAaMM, CpaBHUBAaTh W
YHOpSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JAeNaTh NPUKUAKY U OLIEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETIECHH
OOJpIIIe €AMHUIBI; YMEHHE BBITIOJHATH PAacu€Thl 1O ¢dopmysam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHAIBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCIE C HUCHOIb30BaHWEM (HOPMYIT Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMBbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM TNEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIlIaTh JUHEHHbIE U KBAJIpaTHbIC YpPaBHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JIBYX JINHEWHBIX YPABHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAllMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJIWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, TpaduK QYHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEpUPOBATH  TOHATHUSIMH: npsmast
IPOTIOPIUOHATIBHOCTb, JINHEHHAS PYHKIUS, KBaApaTUIHAs PYHKIHU,
oOpaTHasi NPONOPLUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WCHONB30BaTh Trpadukd IS
OIIpEe/IeTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS pEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCUMOCTH MCKIY BCIINYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKCHHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI IO YCIOBHIO 3aJ1ayH,
MCCJIEIOBAThH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYISIPHOCTD MPSIMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE PacloO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPYKAKOIIICM MUPC

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesenuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IIomaaei

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOOpJAuHAaT, KOOpJAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTAaBJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEeoOpPa3OBHIBATDH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0lMIaX W Ha JuMarpamMMax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
HKCIEPUMEHT), 3JIEMEHTApHOE COOBITHE (3JIEMEHTapHbIM HCXO0N)
CIIy4aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMUA COOBITUSIMH; YMEHHE pelaTh
3aJ]aud METOJOM OpPIraHU30BAaHHOIO mepedopa U C UCIOJIb30BaHUEM
IIpaBUjIa YMHOXKCHUS; YMEHHME OLIEHHWBATh BEPOSTHOCTH pEalbHBIX
COOBITUH U sIBJIEHUH, TIOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYKalolleM MHpPE U B IKU3HU,
3HAaKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKU KaK HayKH, NPUBOJUTH
IpUMEpPBl  MAaTEMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINIECKHE POOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. YyHuCllaMu

14 JeiictButensubie yncia. ApudMeTHUYECKHE OMNEepaluud C JIeHCTBUTEIBHBIMU
. qrcIaMu

s [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWUiIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

59 Crenenp ¢ nenbiM nokasaresneM. CTeneHb C pallOHAJIbHBIM I1OKAa3aTeJIeM.
. CBolicTBa CTENEHH

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelicTBus ¢
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI U COBOKYIHOCTHU
. ypaBHEHUU

1n Lenble n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCTIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eometpus, 7-9 xnaccel/ Aranacs JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

["aBpunioBa H.®., [Toypounsie pazpabotku no reometpuu. 7 kiacc (k YMK JL.C.
AtanacsiHa u qp. (M.: [Ipocsemenne)) — 2021.

I"aBpuiioa H.®., [Toypounsie pa3pabotku no reometpuu. 8 kinacc (k YMK JL.C.
Artanacsina u qp. (M.: Ilpocsemenue)) — 2021.

I"aBpuiioBa H.®., IToypounsie pa3pabotku o reometpud. 9 knacc (k YMK JL.C.
Artanacsina u qp. (M.: Ilpocsemenue)) — 2021.

Marematuka. ['eomerpus. 7 knacc. ba3oBeiii ypoBeHb. MeTonueckue
pexomennaiuu / [Ipoceemenue, 2025.

Maremartuka. I'eomerpus. 8 kinacc. ba3oBeiil ypoBeHb. MeToaudyeckue
pexkomenaamuu / [Ipocsemenue, 2025.

Maremaruka. ['eomerpus. 9 knacc. ba3oBbiil ypoBeHb. MeToAMYECKUE

pexomenaanuu / [Ipocsemenue, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



O0P: «I'eomeTpust, 7 Kiacey

D0P: «I'eomeTpus, 8 knaccey

D0P: «I'eomeTpus, 9 knacey

Maremaruka. I'eomerpust. IHTepakTUBHBIE 3a1aHuA. 7 Kiace
Marematuka. ['eomerpus. UHTepakTuBHBIE 3a0aHus. § KI1acce
Marematuka. ['eomerpus. UHTepakTuBHBIE 3a0aHus. 9 Ki1ace
Marematuka, 5-9 kiaccel

Marematuka. 'eomerpus. 7 knacc. Liudbposas pabouas TeTpaib.
Marematuka. ['eometpus. 8 kiacc. Lludpoas padoyas TeTpaib.
Maremaruka. ['eometpus. 9 knacc. Ludpoas padoyas TeTpaib.
I'eometpus 7 knacc (0a30BbIi YPOBEHbD)

I'eometpus 8 knacc (0a30BbIi YPOBEHbD)

I'eomeTpus 9 knacc (6a30BbIN YPOBEHB)
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