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Conepxanue yue0Horo kypca «Maremarukay (0a30Bblil yPOBEHb)
S kaace

Hamypanvhvle uucina u Hyab

Harypansnoe uncino. Psn nHatypansubix gucen. Yucmo 0. M300pakenne HaTypaIbHBIX
YKUCeJ TOUKaMU Ha KOOPJAUHATHOM (YUCIOBOM) MPSIMOM.

ITo3unmonHnas cucrema cuucieHus. PUuMckas HyMmepanus Kak IIpuMep HENO3UIMOHHOU
CUCTEMBI cuucieHus. JlecsTuunas cucremMa CHUCICHUS.

CpaBHeHHE HaTypalbHBIX YHCEN, CPaBHEHUE HATypalbHBIX uncen ¢ HynéM. CriocoObl
cpaBHEeHUS. OKpyIJIEHUE HATYPAIbHBIX YUCET.

CroxeHne HaTypalbHbIX YHUCEJ; CBOMCTBO HYJS NpPH CIIOXKEHUU. BbluMTaHuWe Kak
JeHCTBUE, OOpaTHOE CIOXKEHHIO. YMHOXKEHHUE HATypalbHBIX YHCEN; CBONCTBAa HYJS U
SAVHUIIBI IPU YMHOKeHUH. JleeHne Kak JielicTBre, 0OpaTHOEe YMHOKEHHIO. KOMIIOHEHTHI
JEUCTBUN, CBs3b Mexay HuMmH. [IpoBepka pesynbrara apudMeTHYECKOro JCHCTBUS.
[lepemecTuTenbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS W YMHOXKECHHUS,
pacrpeeauTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonbs3zoBanue OyKB JJ1s1 0003HAYEHUS] HEM3BECTHOI'O KOMITIOHEHTA U 3allUCHU CBOMCTB
apu(pMEeTUYECKUX JCHCTBUIA.

Jlenutenu w KpaTHbIE 4HWCIa, pas3lioKeHUWE Ha MHOUTenu. IIpocTeie M cocraBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb C HaTypajbHBIM TOKa3zaTejleM. 3alucCh YHUCIA B BHUJE CYMMBI Pa3psiAHBIX
ClaracMbiXx.

HucnoBoe BbIpakeHHE. BpluncieHWe 3HAYEHWM YHUCIOBBIX BBIPAXKEHUN; IOPSAI0K
BBITIOJIHEHUS JelcTBUM. Mcrnosib30BaHWE TIPU  BBIUKMCICHUSIX TEPEMECTUTEIBHOTO U
COUYETATEeNILHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHHUS, pacHpeesIuTeIbHOI0
CBOWCTBA YMHOEHUSI.

Jlpoou

[IpencraBienne o ApoOM Kak CIoOcoOe 3amuch 4acTu BeJMYUHBbL. (OOBIKHOBEHHBIC
npobu. IlpaBunbHble W HempaBwibHble JpoOu. CmemaHHas JpoOb; NpPeICTaBICHUE
CMEUIaHHOW JpoOu B BHUAE HENMPABWIBHOW APOOM W BBIACICHHE LEIOM YacTH 4ucia W3
HEMpaBUIbHON apodu. M300paxeHnue apoOel ToOukaMu Ha 4YUCIOBOW mpsMoi. OCHOBHOE
cBoricTBOo npoou. Cokpaimienue apooOei. I[lpuBeneHue apoOM K HOBOMY 3HAMEHATEIO.
CpaBHeHue apo0eii.

CrnoxxeHue U BbIYUTaHUE IpoOei. YMHOXKEHUE U JielieHne ApoOeil; B3auMHO-00paTHbIE
apoou. HaxoxneHre 4acTu 1eJ10T0 U LEJIOro MO €ro YacTH.

Hecstuunas 3anmuck aApoOeit. [lpencrtaBiaenwe nmecatuyHoil npoOu B BUIE
OoObIKHOBeHHOW. M300pakeHHe AECATHUYHBIX APOOEH TOYKaMH Ha YHCIOBOW MPSMOM.
CpaBHeHHE IECATUUHBIX APOOEH.

Apudmernueckue ACUCTBUS C ACCATHYHBIMUA JpoOsmu. OKpyrieHue MeCATUYHBIX
TPOOCH.

Pewienue mexcmoewix 3a0au

Pelienne TeKCTOBBIX 3a7a4 apuPMETHUECKUM cIOcOOOM. Perienne Joruyeckux 3aaau.
Pemenue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcrosb3oBaHUE MPHU pEUICHUU
3a/1a4 TabJIUIL U CXEM.



Pemienne 3amau, comepiKallMx 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIUYHMHBI: CKOPOCT,
BpEMSI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh. ENMHUIIBI M3MEpeHus: Macchl, 00bEMA,
LEHBI; PAaCCTOSIHUS, BPEMEHM, CKOPOCTH. CBS3b MEXKIYy €AUHULAMH W3MEPEHUS KaxIOu
BEJIMYMHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpeacraBieHye TaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Haznaonasn zeomempus

Harnsoaeie npeacraineHus o Gurypax Ha IJIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JyY,
yIOJI, JOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yrous. [Ipsmou, ocCTpbld, Tymou u
Pa3BEPHYTHIN YTJIbL.

JInuHa OTpe3Ka, METPUYECKHE €IWHHUIBl JUIMHBL. J[IMHAa JIOMaHOW, NEPUMETP
MHOT'OYTroJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHPA.

Harnmsanele npencraBieHus o Qurypax Ha  IUIOCKOCTH:  MHOTOYTOJIbHHK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, O paBEHCTBE QUTYP.

N3o0paxkenue ¢puryp, B ToM 4ucie Ha kiaeTdaroi Oymare. [loctpoenue koHpurypamuit
U3 YacTe MpsIMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KjeT4yaTtod Oymare. Vcmonb3oBaHue
CBONCTB CTOPOH M YTJIOB IIPSIMOYTOJIBHUKA, KBaJpaTa.

[Tmomane MIPSMOYTOJIbHHAKA 151 MHOTOYTOJIbHUKOB, COCTAaBJIEHHBIX u3
MPSIMOYTOJIBHUKOB, B TOM 4ucie Quryp, nu3o0pak€HHbIX Ha KieTdyaroil Oymare. EauHuibl
MU3MEPEHUS TUTOIIAHN.

Harnsimuele mipeAcTaBiieHMsT O MPOCTPAHCTBEHHBIX (Urypax: MpsIMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOrorpaHHukd. M300pakeHrne mnpocTEeHIIuX MHOTOTPAHHUKOB.
Pa3BépTku kyba u mapamwtenenunena. Cosnanue mojieiaeii MHOTOTPaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIUHA U JIP.).

O0BEM NPSAMOYTOIBLHOTO Napajuienenumnena, kyoa. Equnuiiel uamepenust oobéMma.

6 xmacc

Hamypanvhnuie uucna

Apudmerrnyeckue ACHUCTBUS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMH 4MCIIaMU. YucCIoBbIE
BBIPDOKEHMS, TOPSAJOK JEWCTBMIA, MCHOJb30BaHME CKOOOK. lcrmosib3oBaHue mpu
BBIYUCIICHUSIX TIEPEMECTUTEIBHOTO UM COUYETATEIbHOTO CBOMCTB CIIOXKEHUS W YMHOXKCHHS,
pacrpeeuTeILHOTO CBOMCTBA yMHOKEHUsA. OKPYTIeHNE HAaTYpaIbHbIX YHUCE]L.

JlenuTenn W KpaTHBIC 4YMCIa; HAMOOJBIIWNA OONIMN JeIuTelh U HauMEHbIee ooIee
KpatHoe. [[eTuMocTh CyMMBI U TIpOou3BeicHuUs. JlereHne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAsI TPOOL, OCHOBHOE CBOWMCTBO JIPOOH, CoKpalienue npobeii. CpaBHEeHUE U
ynopsaounBanue apoOei. Perenre 3aa4 Ha HAXOXKJIEHUE YACTH OT IIEJIOTO M IIEJIOTO0 TI0
ero yactu. J[poOHoe umcio kak pe3ynbrar aeieHus. [IpencraBienue necaTHyHOW npodu B
BHJIe OOBIKHOBEHHOMW JPOOH W BO3ZMOXHOCTH MPEACTABICHUS OOBIKHOBEHHOU poOU B BUIE
necsTudHo. [lecsaTnanbie npoOu U MeTpudecKas cuctema Mep. ApudMeTrniecKue AecTBUs
Y YHCJIOBBIE BBIPAKEHUS ¢ OOBIKHOBEHHBIMU U JECATUIHBIMU JPOOSMHU.

OtHomenue. JleneHue B JTaHHOM OTHomIeHuWH. MacmTad, nponopuus. [Ipumenenue
IPONOPUHU MPU PENIEHUH 3a4ad.

[lonarue npoueHTa. BbpluncieHne nOpouUeHTa OT BEIWYMHBI M BEIWYMHBI M0 €€
NpoLEeHTY. BripaxkeHue npoueHToB AeCITUUHBIMU Ipo0siMu. PelieHre 3a1a4 Ha MPOLICHTHI.
BripakeHre OTHOLIEHUS BEIMYHUH B ITPOLIEHTAX.



Ionoscumensvnvle u ompuyamenvHovle YUc1a

[TomoxurensHple W oTpuuarenbHble 4yucia. Llensle uwnema. Monpyne  yucia,
reoMeTpuyecKas MHTeprpeTanus Moayisa uucia. M3o0paxkeHue yucen Ha KOOPAUHATHOM
psAMON. YUCIOBBIE MPOMEKYTKH.

CpaBuenue uymcen. ApudMeTHUYECKHE JCUCTBUS C  MOJOXHUTEIbHBIMU |
OTPULIATENBHBIMU YUCIIAMU.

[IpsamoyrosbHass cucTteMa KOOpAMHAT HA IUIOCKOCTH. KoopauHatel TOYKM Ha
IUIOCKOCTH, alciucca W opauHarta. [loctpoeHune Touek M QUIyp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie evipasicenusn

[Ipumenenue OyKB [JIsi 3alUCHM MaTEeMaTHYECKUX BBIPAKEHUM W MPEIJI0KECHUH.
CaoiicTBa apudmeTrueckux AeicTBUNA. bykBeHHbIE BBIpQXKEHHS M YMCIIOBBIC MOJICTAHOBKHU.
bykBeHHBIE paBEHCTBA, HAXOXJACHHE HEU3BECTHOIO KOMIOHEHTa. DopMyibl; (OpMYIibl
nepuMeTpa U IJIOLaa1 MPsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Napajuiesienumnena u Kyoa.

Pewienue mexcmoewix 3a0au

Pemmennie TeKCTOBBIX 3aJa4 apu(PMETUYECKUM CIIOCOOOM. Perienue noruueckux 3aaau.
Pemenue 3amay nepebopoM Bcex BOZMOKHBIX BAPUAHTOB.

Pemienne 3amau, coxepamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBI: CKOPOCTH,
BpEMs, PACCTOSIHUE; LI€HA, KOJUYECTBO, CTOMMOCTD; MPOU3BOAUTENBHOCTh, BpEMsI, 00BEM
paboThl. ENMHUIIBI U3MEPEHHSI: MACChl, CTOMMOCTH; PACCTOSIHUS, BpEMEHU, CKOpocTU. CBA3b
MEKly €EAUHULAMHA U3MEPEHUS KAXKIOW BEIIMYHHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIIEHWEM, NPONOPLUHAOHAIBHOCTBIO BEIUYMH,
IPOLEHTaMH; PELIEHHE OCHOBHBIX 3a]1a4 Ha APOOU U POLEHTBHI.

OneHka 1 IpUKHIKa, OKPYTIIEHUE PE3YIIbTATA.

CocraBrneHre OyKBEeHHbBIX BBIPAKEHUH MO YCIOBHIO 3aa4H.

[IpencraBieHue NaHHBIX C MOMOLIbIO TabuuI U aquarpamM. CrosnGyarbie AMarpaMMbl:
YTEHUE U NTOCTpOeHUE. UTeHUE KPYTrOBBIX AUATPAMM.

Haznaonasa zeomempus

Harnsanaele npeacrtaBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JyY,
YTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3anmHOe pacnonokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, NAapAJUIEIbHBIE NPSMBIE,
MIEPIICHIUKYJIpHBIE NpsiMbIe. VI3MepeHne pacCTOAHUM: MEXKIy ABYMSI TOYKaMH, OT TOUYKHU 10
MPSIMOW; IJIMHA MApIIPYyTa HA KBaJAPATHOU CETKE.

N3MepeHne u NMOCTPOEHHUE YTIIOB C MOMOIIBIO TPAaHCHOPTHpPA. BUIbI TpeyroJbHUKOB:
OCTPOYTOJIbHBIM, MPSMOYTOJIbHBIM, TYNOYTOJbHBIN; paBHOOEIPEHHBIH, PABHOCTOPOHHUM.
UeTpIpEXYyTONBHUK,  NPUMEPBI  YETBIPEXYIOJBHUKOB.  [IpsMoyronmpHuK,  KBajpar:
WCIIOJIb30BAaHUE CBOMCTB CTOpPOH, YIJIOB, auaroHaineil. M3o0paxkeHne TeoMeTpUYeCKUX
buryp Ha HETMHOBAHHOM OyMare C HCIOJb30BAaHUEM ILMPKYINs, JUHEHKH, YroJbHUKA,
Tpancnoptupa. [loctpoenus Ha kieTdaroit Oymare.

[lepumerp ™MHoOrOoyronpHuka. lloHATue momaan GUIypsl; €IWHUIBI U3MEPEHHUS
wiontaau. [pubmnkénnoe n3Mepenue miomaau Guryp, B TOM 4MClie Ha KBaJpaTHOU CETKe.
[Tpubnux€HHOE N3MEpEHUe JUIMHBI OKPYKHOCTH, IIOIIAIN KpyTa.

CummMmeTtpus: UEHTpajibHas, oceBas W 3epkainpHas cummeTpuu. [loctpoeHue
CUMMETPUYHBIX QUTYP.

Harnsanele mpeactaBiieHHs O TMPOCTPAHCTBEHHBIX (QUrypax: napamienenunes, Kyo,
npu3Ma, nupamua, KOHyC, UMWIUHAp, map u cdepa. M300paxeHne NpoCTpaHCTBEHHBIX



¢uryp. [lpumepsl pazBEPTOK MHOTOTPAHHUKOB, HUIMHApPAa U KoHyca. Co3laHue Mojenei
POCTPAHCTBEHHBIX GUTYp (U3 OymMaru, MpoBOJIOKH, TIJIACTUIIMHA U JP.).

[Tonsatne o00bEMa; enuHHIBI U3MepeHuss o00bEéMa. OOBEM  MPSIMOYTOJBHOTO
napajuienenumnena, Kyoa.

Coaep:xxanue yueOHOro Kypca «Ajaredopa»

7 Kaace

Yucna u evluucnenusn

PanuonanbHbIe YyuCIa

Hpobu OOBIKHOBEHHBIE U JECATHUYHBIC, MEPeXo]l OT OAHOU (OpPMBbI 3amucu Apodeit k
npyroii. lloHsiTMe panuMOHAIBPHOrO 4YHCIA, 3alHCh, CPAaBHEHUE, YIOPSJAOYMBAHUE
palMOHABHBIX YnceN. ApuMeTHYecKue JEHCTBUS C pallMOHATIbHBIMU YHuciIaMu. Peiienue
3aJlay U3 peasibHON MPaKTUKKU Ha YacTH, Ha JIPOOHU.

CremneHb ¢ HaTypaJIbHBIM MTOKa3aTeJIeM: OIpeiesieHne, IpeoOpa30BaHNue BhIpAKEHU Ha
OCHOBE OIIPE/ICIICHMUS.

[IpoueHTHI, 3amuch OPOLEHTOB B BHUAE JIpoOU W JpoOM B BUIE MHPOLEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MTPOLEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTHKHU.

[IpuMmeHeHne NPU3HAKOB JEIMMOCTH, PA3J0KEHUE HA MHOXKUTEIN HATYpPaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

Anzebpauueckue eviparxccenus

IlepeMeHHBIE, YHMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C TNepeMeHHOu. lIpencrasneHue
3aBUCUMOCTH MEX]1y BEIMYMHAMH B BUe GopMyIibl. Beruncienus mo hopmysam.

[IpeoOpazoBanne OyKBEHHBIX BBIPOKECHHM, TOXICCTBEHHO pPaBHBIC BBIPAKECHUS,
mpaBuia TmpeoOpa3oBaHMsi CyMM H TPOU3BEICHUM, TMpaBUiia PACKPHITHUS CKOOOK U
MIPUBEICHUS TTOJTOOHBIX CIaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OnHowiensl W MHorouieHol. (CreneHb MHoOrowieHa. ClOXKEHHE, BBIYWTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOMKEHMS: KBaJpaT CyYMMbI M
KkBagpaT paszHocth. Dopmyna pazHOCTM KBaapaToB. PaznokeHWe MHOTOWIEHOB Ha
MHOXUTEJIH.

Ypasnenus

VYpaBHeHUe, KOpEHb  ypaBHEHHUs, NpaBWwia  NpeoOpa3oBaHMs  ypaBHEHUS,
PAaBHOCHUJIIBHOCTh YPaBHEHUM.

JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YpPAaBHEHMS,
penieHre JTMHENHBIX ypaBHeHUH. CoCTaBlIeHHE YpAaBHEHUU I0 YCIOBHIO 3aJadd. Pemienue
TEKCTOBBIX 33/1a4 C MMOMOILBIO YPABHEHHUI.

JluneitHoe ypaBHEHUE C IBYMS ITIEPEMEHHBIMH U ero Tpaduk. Cucrema IByX JIMHEHHBIX
YpaBHEHUH C IByMsl IIepeMEHHBbIMH. Perienne cucteM ypaBHEHHI CIOCOOOM MOJCTaHOBKH.
[Ipumeps! pemieHnst TEKCTOBBIX 33/1a4 C TOMOILIBIO CUCTEM YPABHEHHUM.

Koopounamut u epagpuxu. @ynukyuu

Koopaunara toukn Ha npsmoi. UucnoBele mpoMexyTKH. PaccrosiHne Mexay OByMs
TOYKaMU KOOPAWHATHOU MPSIMOM.



[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Alcuucca U opAMHATa TOYKUA HA
KOOPJMHATHOH 11ockocTh. [Ipumepsl rpagukoB, 3agaHHbIX GopMynamu. Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEN.

[Tonstue ¢ynkuuu. ['padpux Pynkuuu. CoiictBa Ppynkuuid. Jluneitnas QyHkuus, eé
rpaduk. I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CHCTEM JIMTHEWHBIX YPaBHEHUH.

8 kiaace

Yucna u éviuucnenusn

KBanpathslii kopeHb u3 uucia. [lonarue o6 uppanuoHasbHOM uucie. JlecaTuuHble
OpUOIMKEHUS NPPALMOHANIBHBIX yKces. CBONCTBA apu(PMETHUECKUX KBaIpaTHBIX KOPHEH U
UX [pPUMEHEHHE K MpeoOpa3oBaHUI0 YHCIOBBIX BBIPQKEHUW U BBIYHUCICHUSM.
JleNCTBUTENIBLHBIC YHCIIA.

Crenenp ¢ LenpIM nokasaresieM U e€ cpoiictBa. CTaHAapTHAs 3allUCh YHCIIA.

Anzebpauueckue eviparxcenus

KBagpaTHbI TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUATEIIH.

AnreOpaunyeckas AapoOb. OCHOBHOE CBOMCTBO anredpanueckod apobu. CroxxkeHue,
BBIYMTAHUE, YMHOXEHUE, JCJICHHE alreOpandyeckux ApoOeil. PanmoHanbHble BBIpAXKEHUS U
UX MpeoOpa3oBaHUE.

Ypaeunenua u nepasencmea

KBagpatHoe ypaBHeHue, (hopMmyaa KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMi, CBOIAIIMXCS K JMHEHMHBIM WU KBaApaTHbIM. [Ipocreiimme apoOHO-
palMOHAIBHBIC YPABHEHMUS.

['padmyeckas uHTEpIIpETaLUs YPABHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooMm.

HucmoBble HEpaBEHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEIHbIE HEpaBEHCTBA C OAHOW mepeMeHHOM. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

Dynkyuu

[lonsitne ¢ynkuuu. OOnacTh ONpEAENeHUs M MHOXECTBO 3HAYEHUH (YHKLHH.
CrniocoObl 3a1anus PyHKIUH.

I'padux pynkimu. Yrenue coilcTB (pyHkuuu no e€ rpaduky. Ilpumepsr rpadukon
(GyHKLMIA, OTPa)KaIOIIUX pEeATIbHBIE MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOIIUE MIPAMYIO U 00OpaTHYIO MPONOPLHUOHATBHBIE 3aBUCUMOCTHU, UX
rpapuku. Oyukmun y = x2,y = x3, y = v/x , y = |x|. Tpadudeckoe pemienne ypaBHeHHit
Y CUCTEM YpPaBHEHMU.

9 kiace

Yucna u éviuucnenusn

JleicTBUTEIbHBIE YHCJIA

PanmonanpHple ymcla, HppalMoOHAlbHBIE YWCIA, KOHEYHbIE M OECKOHEUHbIE
AecsITUUHBIE ApoOu. MHOXKECTBO ACHCTBUTEIBHBIX YHUCEN; IACHCTBUTENBHBIC YHCIA Kak
OeCKOHEUYHBbIE JeCSITHYHbIE JpoOM. B3anMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU IPSMOM.



CpaBHeHHE IEWCTBUTENbHBIX YKCEN, apuPMETHUECKUEe NEHCTBUS C JEeUCTBUTEIbHBIMU
YU CJIAMHU.

N3mepenusi, npulIHKeHNS, OLEHKHU

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHUPA, JIUTEILHOCTH MPOILECCOB B OKPYKAIOIIEM
MHpE.

[TpuOnnk€HHOE 3HAUYEHHE BEJIUYMHBI, TOYHOCTh NpHOIMKeHUs. OKPYIJIEHHE YHCElL.
IIpukuaka u OLEeHKa PE3yIbTaTOB BBIYMCICHUMN.

Ypasnenusa u nepasencmea

YpaBHeHus ¢ OJHOM NepeMeHHOoI

JluneriHOE ypaBHEHME. PellieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCS K  KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Iprumepbl pelieHus] ypaBHEHUN TPEThEW U YETBEPTOM CTENICHEN
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIbHBIX YPAaBHEHUH.

Pemennie TeKCTOBBIX 3a/1a4 aIreOpandeckuM METOOM.

Cucrembl ypaBHeHH

VYpaBHeHUEe ¢ IByMs NEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem ABYX JTMHEHHBIX
YpPaBHEHHUH C IBYMsI IEPEMEHHBIMH. Pemienne cucTeM IBYX ypaBHEHHM, OJJHO M3 KOTOPBIX
JUHEHHOe, a Jpyroe — BTOpOH creneHu. ['paduueckas HHTEpHIpETanus CHCTEMbI
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIoco0oM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue CUCTEM JIMHEWHBIX
HEpPaBEHCTB C OnxHOM mepemeHHoil. KBampatHeie HepaBeHcTBa. [ 'paduueckas
MHTEpIIpETaLsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.

Dynxkuyuu

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosia, KOOpIUHATH BEPIIUHbI

napaboJibl, 0Ch CHMMETPUH MapabOoJIbI.
K

I'padukn pynkmmii: y = kx, y =kx+b, y==, y=x3,y=+x,y=|x| u ux
CBOKCTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesneHue U croco0bI 3aJaHUS YNCJIOBBIX MOCJIEI0BATEIbHOCTEN

[TonsaTrie  4YMCIOBOM  MOCIENOBATEIBHOCTH.  3aJaHU€  IOCJIEI0BATEIIbHOCTH
peKyppeHTHOM dhopmyIoii u Gpopmymoit N-ro yieHa.

ApudmMeTnyeckas 1 reOMeTPUYECKAS MPOTrPeCcCHH

Apudmernueckas u reomerpuueckas mporpeccur. Dopmynsl  N-TO  4iIeHa
apu(PpMETUIECKON U TEOMETPUIECKOUN MPOTPECCUi, CYMMBI TTEPBBIX N YJICHOB.

N3o0pakeHne WIeHOB apu(PMETUIECKON U T€OMETPUYECKON MPOTrPeCcCHil TOUKaMu Ha

KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCOHEHIIMANBbHBIN POCT. CI0KHBIE MPOLICHTHI.
Conep:xkanue yueoHoro kypca «I'eomerpus»
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HauanbHble noHsATHA reomeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. YroJ. Buabsl yrios.
BeprtukanbHbple W CMEXHbIe YIubl. buccektpuca yrma. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh ¥ NEPIEHIAUKYJIAPHOCTD MPSIMBbIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpuHU. [Ipmmepbl
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

Tpeyronbuuk. Beicota, Meamana, OuccekTpuca, MX cBoiicTBa. PaBHOOeApeHHBIH H
PaBHOCTOPOHHU TPEYroabHUKH. HepaBeHCTBO TPEyroJbHUKA.

CBoiicTBa M TPU3HAKK DPABHOOEAPEHHOrO TpeyroibHuka. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBA W TPU3HAKKA TNapauieNibHbIX NOpsMbIX. CyMma YIJIOB TpPEyroJIbHUKA.
BreniHue yriel TpeyroibHUKA.

[IpssMOyroJibHBIN TpEYronbHUK. CBOMCTBO MEIMAaHbI MPSIMOYTOJBHOTO TPEYTOJIbHHUKA,
IIPOBEAEHHON K THUIOTEeHy3e. lIpu3Haku paBeHCTBA MPAMOYIOJBHBIX TPEYTrOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTI0oM B 30°.

HepaBencTtBa B TreoMeTpUHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa 0 OOJIbLLIEM YIJIe ¥ OOJIbLIEN CTOpPOHE TpeyrojbHuKa. llepnenaukyssp u
HAaKJIOHHAS.

I'eomeTpudeckoe Mecto Todyek. buccekTpuca yrina u CEpeauHHBIN NEPNEHIUKYISAP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpyT, XOpJa W JAuaMeTp, X CBOWCTBA. B3auMHOE pacmoiokeHne
OKPYKHOCTH U npsiMoil. KacaTtenbHas u ceKymasi K OKpyKHOCTU. OKpYy»XKHOCTb, BIMCAaHHAsI B
yroj. BricanHas 1 onuca”Has OKpy>KHOCTH TPEYrOJIbHUKA.
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UYereipéxyronpHuku. llapamnenorpamm, ero nmpu3Hakd U CBOWMCTBA. YacTHbIE ciydau
napajuiesorpaMMoB (MPSMOYTOIBHUK, POMO, KBaJipaT), UX MPU3HAKKA U CBOMCTBA. Tpamnenus,
paBHOOOKas Tparnenusi, €€ CBOMCTBA U Mpu3HaKku. [IpsMoyronpHas Tpamnemusi.

[lenTpasbHast CAMMETpHSI.

Teopema @aneca u TeopemMa 0 IPONOPIIMOHATIBHBIX OTPE3KAX.

Cpennue MTMHUM TPEYTOJIbHUKA U TPAIICIUU.

[Tonobue  TpeyrogbHHKOB, Kod(pduumeHnt  mnomodus.  IlpuzHaku  momoOus
TpeyrojabHUKOB. [I[pruMeHeHune noao0ust Mpu peleHuy MPaKTUIECKUX 3a1a4.

CgoiicTBa miomaaei reomerpuueckux ¢uryp. @opMysasl AJis TJIOMIAAA TPEYTOJIbHUKA,
napasuiesiorpaMmma, pomoa u tTpaneruu. OTHOIIEHUE TII0IaIeH Mo100HBIX QUryp.

Brruucnenue mioniaei TpeyroJibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHnn TPAKTUIECKUAX
3a7ad4.

Cunyc, KOCHMHYC, TaHI€HC OCTPOrOo yrjla MPSMOYIOJIbBHOTO TpPEYyroJibHUKA.
Tpuronomerpuueckue Gpynkiuu yrio B 30°, 45° u 60°.

BrincanHble ¥ HEHTPAIBHBIE YTJIBI, YTOJ MEXKIY KacaTeIbHOM U XOPAOH. YTJIbl MEXIY
XOpJJaMlM M CEKyIIMMH. BrHCcaHHblE M ONUCAaHHBIE YEThIPEXYrOJbHUKHU. B3aumHoe
pacnoioxkeHue IByX okpyxHocTeil. Kacanue okpyxkHocteil. O0uime kacaTtelbHbIE K JBYM
OKPY’KHOCTSIM.
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Cunyc, kocuHyc, TaHreHc yriioB or O mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pewmenne TtpeyrosbHuKOB. TeopeMa KOCHHYCOB W TEOpeMa CHHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nonodusi. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOMU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOHU3BEICHUU OTPE3KOB
CEKYIINX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, myimHa (MOIyllb) BEKTOpA, COHAIPABIEHHBIE BEKTOPHI, MPOTHUBOMIOJIOKHO
HaIIPaBJICHHBIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUH HaJ
BEKTOpamMu. Pa3nokeHWe BEKTOpa MO JIBYM HEKOJUIMHEApHBIM BeKTOpam. KoopauHaTsel
BekTOpa. CKaJISIpHOE MPOU3BEIACHUE BEKTOPOB, NMPUMEHEHHUE MJISI HAXOXKICHUS JIUH U
YTJIOB.

JlekapTOoBbl KOOPAMHATBl Ha IUIOCKOCTH. YPaBHEHHUS IpPSMOM M OKPYXXHOCTH B
KOOpJIMHATaxX, IIEPECEYCHUE OKPY)KHOCTEHW U MNpsAMBIX. Merox KOOpAMHAT W €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpYKHOCTH. ['pagycHas u panuaHHas mepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTEH. [Inomanp kpyra, cekropa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM U BHYTPEHHUE CUMMETpUM  (Quryp (dJI€MEHTapHbIE
npeacrapienus). [lapamiensusiii nepenoc. [ToBopor.

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA)
7 kJacc

[IpeacraBnenrie JaHHBIX B BHUJE TaOMUIl, quarpamm, rpadukoB. 3amojiHeHHUE TaOIUII,
YTEeHUE U TMOCTPOEHHE JuarpamMm (CTOJOMKOBBIX (CTOJNOYATHIX) W KPYroBBIX). UTeHue
rpa@uKoOB peanbHBIX TpoleccoB. M3prneuenune wuHboOpManMu W3 auUarpaMMm W TaOIuII,
WCIIOJIb30BAHUE U MHTEPIPETAIUS TAaHHBIX.

OmnwucarenpHas CTAaTHCTHUKA: CpeHee apudMeTHdecKkoe, MeuaHa, pa3Max, HanOoJbIee
Y HaMEHbIIIee 3HAYCHHs Habopa YMCIIOBBIX JaHHBIX. [IpumMeps! cirydaitHOM H3MEHUNBOCTH.

CrnyyaliHbI SKCHEPUMEHT (OMNBIT) M clydyailHOe coObITHE. BeposiTHOCTH M 4YacToTa.
Ponb MajoBEepOSITHBIX W MPAaKTHUYECKU JOCTOBEPHBIX COOBITHH B MPHPOJE U B OOIIECTBE.
MoHeTa 1 urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenp BepinHbl. Yucio pédep u cymMapHasl CTEICHb
BepiuH. [Ipencrasnenue o cBsazHocTH rpada. [enu u nukisl. [Tytu B rpadax. O6xox rpada
(oiiepoB myTh). Pemenue 3a1a4 ¢ momorbio rpados.
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MHOX€eCTBO, 3JEMEHT MHOXECTBA, MOJMHOXKeCTBO. Omnepanuu HajJ MHOKECTBAMH:
oObenuHeHue, nepecedenue. CBOICTBA ornepanuii HaJi MHOXXECTBAMU: TEPEMECTHTEIHLHOE,
coueTaTelbHOE, pachpenenuTeNnbHOe, BKIOUeHHs. Mcmons3oBaHue  Tpaduaeckoro
IPEeICTaBlICHUs MHOXKECTB JIJIsI ONMMCAHUS PEaJbHBIX MPOIECCOB U SBJICHUM, MPU PEIICHUH
3azay.

N3mepenne paccerBaHus AaHHBIX. JlUcrepcusi U CTaHIAPTHOE OTKIOHEHHE YUCIIOBBIX
HabopoB. Jluarpamma pacceruBaHusl.



DOnemeHTapHble COOBITHS ciaydaiiHOro ombiTa. Ciydaiinble coObITHs. BeposiTHOCTH
coObITUH. ONBITEI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CiiyyaiiHbIN BBIOOD.
CBsi3p MEX1y MaJOBEpPOSITHBIMU U IMPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B INPUPOJAE,
00I1IeCTBE U HAYKE.

HepeBo. CBoiicTBa J€peBbEB: E€OUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BHCAYEH
BEPUIMHBI, CBSI3b MEXIY YMCIOM BEPIIMH U YucioM pédep. IIpaBuino ymHoxeHus. Pemenue
3aJ1a4 ¢ MOMOIIIBIO TpadoB.

[IpotuBononoxueie coObiTHs. Juarpamma Oitiepa. OObeIMHEHHE M IMEpECEUEHUE
coopiTuii. HecoBmecTHbie coObiTus. Dopmyna crnokeHUsT BEpPOATHOCTEH. Y CIOBHas
BeposATHOCTh. [IpaBuno ymHoxeHus. HeszaBucumble coObiTHs. Pemienune 3amau  Ha
HaXO0)K/IEHUE BEPOATHOCTEW C IMOMOINBIO JI€pEBa CIY4YalHOIO SKCIIEPUMEHTA, JUarpaMm
Diinepa.
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[IpencraBieHre JOaHHBIX B BUAE TaOnuil, AuarpamMm, rpaduKoB, HHTEpIpETaIHs
JaHHBIX. YTeHUE U MOCTPOCHHE TAONIUL, IUarpaMM, TpauKoB IO PeaIbHbIM JaHHBIM.

ITepectanoBku u (axropuan. Coueranust U ynucio coueranuil. Tpeyronpuuk Ilackans.
Pewenue 3a1ay ¢ HCMOIB30BAHMEM KOMOMHATOPHUKHU.

['eomerpuyeckas BeposTHOCTb. Ciy4yallHbIM BBIOOpP TOYKM U3 (PUTypbl HA IUIOCKOCTH,
13 OTpEe3Ka U U3 YT OKPYKHOCTH.

Ucneitanne. Ycnex m Heymauya. Cepusi ucnbiTaHuid 10 nepBoro ycmnexa. Cepust
ucnbiTanuii bepayum. BeposatHocTu coObITUI B cepur HCTIbITaHUN bepHyIu.

CnyvaiiHasg BeJIMYMHA M paclpeesieHre BeposiTHOCTeN. [IpuMepbl MaTeMaTH4ecKoro
OKMIAHUS KaK TEOPETHYECKOTO CpENHEro 3HA4YeHUs BEJIMYMHBL. Maremarnyeckoe
OKMJAHUE W AUCHEPCUs CIy4aMHOM BEIUYUHBI «UYHCIO YCIEXOB B CEPUU HCIIBITAHUU
bepnymm».

[Tonsitue o 3akoHe OodbIIMX yucen. M3mMepeHne BEpOSTHOCTEH C MOMOIIBIO YacTOT.
Pounb 1 3HaueHHe 3aK0Ha OOJBIIMX YHUCET B IPUPOJE U OOIIECTBE.

Ilnanupyemblie pe3yjbTaThl OCBOEHHUSI Y4eOHOTro npeamera «MareMaTnka) Ha YyPOBHe
OCHOBHOI'0 00111er0 00pa30BaHMs

JIMYHOCTHBIE Pe3yJIbTAThI

ITaTpuoTn4yeckoe BOCIIUTAHUE:

MPOSBJIEHUEM MHTEpeca K TMPONUIOMY H HACTOSIEMY POCCHMCKOM MaTEeMaTHKH,
IICHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHHSIM POCCUUCKHUX MATEMAaTUKOB W POCCHMCKOH
MAaTEMATUYECKON IIKOJbI, K HCHOJB30BAHUID JOTHUX JOCTHKEHUW B JPYrMX HaykKax H
MPUKIATHBIX cdepax.

I'paxxpaHckoe U 1YXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHCHHIO OOS3aHHOCTEH TpakgaHWHA W pealHM3allid ero Ipas,
MIPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYP,
SIBJICHUH, MPONEAYp TPaKIaHCKOTO 0O0IecTBa (BBIOOPHI, OMPOCHl U TIP.); TOTOBHOCTHIO K
00CYXIEHUIO ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHUEM JIOCTHKEHUM
HayKH, OCO3HAaHWEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACATEIBHOCTH YUYEHOTO.
TpynoBoe BocnuTaHue:



YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHUE B PELICHUM NPAKTUYECKUX 3a/lady MaTeMaTUYECKOU
HalpaBJIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHUYECKOT0 0Opa30BaHUsS Ha MPOTSKEHUU
BCEH U3HU JUIs yCTIEITHONW NMPO(PECCUOHANBHON IEATENBHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHUH; OCO3HAaHHBIM BBIOODOM U TOCTPOEHUEM HUHAUBUAYAIBHOHM TpPAaeKTOPHH
0o0pa30BaHMsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM.

JcTeTH4YecKoe BOCIIMTAHUeE:

CHOCOOHOCTBIO K HMOLIMOHAJBHOMY W 3CTETHYECKOMY BOCHPHATHIO MaTEMaTUYECKUX
OOBEKTOB, 3aJay, pEUICHUW, paCCYKJICHHUM; YMEHHUI0O BHUJETh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

ILleHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAllME B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS YEJIOBEKA, MPUPOABI M OOLIECTBA, NOHUMAaHUEM
MaTEeMaTHYECKON HayKHd Kak c(epbl 4eJOBEUECKOH NeATEIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYUMOCTU I Pa3BUTUS IMBWIM3ALMM;, OBJAQJCHUEM SI3bIKOM MaTeMaTUKH U
MaTeMaTUYeCKON KyJIbTYPOW KaK CpEICTBOM IO3HAHUS MHUpPA; OBJIAJICHUEM IPOCTEHIINMU
HaBBIKAMH HCCIIEIOBATENbCKOM €SI TEIbHOCTH.

dusznyeckoe BOCNUTaHUE, (popMHMpPOBaHUE KYJbTYPbI 310POBbS U IMOLMOHAJIBLHOIO
0/1aromnoJIy4us:

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTUUECKUE 3HAHUSA B MHTEPECAX CBOETO 370POBBS, BEACHUS
30pOBOTO 00pa3a *KW3HU (30POBOE MHUTaHWE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTB); C(DOPMUPOBAHHOCTHIO HABBIKA PEQPIIEKCHUH,
IpPU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4eioBeKa.
JKOJIOTHYECKOe BOCIIUTAHHUE:

OpUEHTallMel Ha MPUMEHEHHWE MaTeMAaTUYeCKUX 3HAaHUW I pelleHus 3afad B 00JacTu
COXPAHHOCTH OKPYKAIOLIEH Cpelibl, INIAHUPOBAHUSA MOCTYIIKOB M OLIEHKHM MX BO3MOXHBIX
NOCIEACTBUM  JUIsl  OKpY’)Kalolled Cpelpl; OCO3HAaHMEM  IJIO0AJIbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEeIICHUS.

JInyHOCTHBIE pe3yabTaTbl, oO0OecleYUBaAOLIMEe aJANTANMI0 o0y4damoumierocss K
U3MEHSIOIIMMCH YCJIOBHUSAM COLMATBHONW M NPUPOIHO cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBUSAX HEOINPEACTIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUYECKYIO AESITEeNIbHOCTh, B TOM YHUCIE YMEHHE YUYUTHCA Yy
ApYrux JIoJed, mpuoOpeTatb B COBMECTHOM JAESTENbHOCTA HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIbITa IPYTHUX;

HEO0OXOAMMOCTbIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (GOpMYIUPOBATH UJIEH,
MOHSATHS, TUIOTE3bl 00 OOBEKTAaX W SBJICHUSX, B TOM 4YHCIE paHEEe HE W3BECTHBIX,
OCO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEILIECHUS U JAEUCTBUA,
(bopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

MeTtanpeaMeTHble pe3yJbTaThl

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jijoruyeckue aeiicTBHA:



" BBISBIISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB,
NOHATUN, OTHOUICHHH MEXIy TMOHATHIMH, (HOPMYIHpPOBATh OMPEICIICHUS TOHSATHH;
yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCH(PHUKAIIMM, OCHOBAaHUS ISl 0000IIeHUsT U
CpaBHEHHUS, KPUTEPUHU TPOBOIMMOTO aHAIIN3a;

" BOCIIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BLIBATH CYKIICHUS: YTBEPIUTEIHHBIC U
OTpHUIIaTeIbHBIC, CAUHUIHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

" BBISIBJISITh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TIPOTUBOPEYHS B
dakTax, JaHHBIX, HAOTIOJECHUAX M YTBEPXKACHUSIX; MpEIaraTh KPUTEPHUH VIS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

" Ie7aTh BBIBOJBI C MCIIOH30BAHUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

"pa30uparh JOKa3aTeJbCTBA MAaTEMaTHYECKUX YTBEPXKACHHWHA (NpSAMBIE W OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIPHO HECJIOXKHBIC J0Ka3aTeIhCTBA MaTEMaTUYCCKUX
(dakToB, BBICTpauMBaTh apPryMEHTAllMI0, TMPUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE PACCY K ICHUS;

" BpIOMpaTh CIOCOO perieHus: y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpaTh Hambosee MOAXOAAIIUN C Yy4ETOM CaMOCTOSITENBHO BBIIEICHHBIX
KpUTEPHUEB).

Bba3oBble uccienoBareibckme JeicTBUS:

" CIIOJIb30BaTh ~ BOMPOCHI  KaK  HCCIENOBATENIbCKHUM ~ WHCTPYMEHT  IO3HAHUS;
dbopMynpoBaTh BOMPOCH], (DUKCHPYIOMIME MPOTHBOPEUHE, MPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (POpMHUpPOBATH TUMOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHUE;

" [IPOBOJMTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUTAHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAaHUE MO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTEeMaTHUeCKOro OObBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEX1y COOOM;

" CaMOCTOSITEILHO  (OPMYIHPOBATH O0O0OIEHHUS U  BBIBOJBI MO  pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOIEHUS, WCCIEOBaHUS, OIICHUBATh JOCTOBEPHOCThH MOJYYCHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;

"[IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe  BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

" BBISIBJISATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIINH, JAHHBIX, HEOOXOIMMBIX
IUTS PEIICHUS 3aauH;

" BRIOMpaTh, aHAJTU3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH WHHOPMAITHIO
Pa3ITUYHBIX BUJOB U (POPM TMPEACTABICHHUS;

"BpIOMpaTh (OpMy TMpeACTaBiICHUS WH(OpPMAIMU W WJUTIOCTPUPOBATH pEIIacMbIe
3a/lauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKoi 1 1X KOMOWHAIIUSIMU,

" OIIEHUBATh HAAEKHOCTh MHPOPMAIIUH TI0 KPUTEPUSIM, TIPE/ITIOKEHHBIM YUUTEIIEM WA
chOpMyYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE JeHCTBUS

OO0menne:

" BOCIIPUHUMATh U (JOPMYJIUPOBATH CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSAMHU U LIETIIMU
OOLIEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCBMEHHBIX



TEKCTax, /1aBaTh MOSCHEHUS IO XOAYy pEIIeHHs 3aJauyd, KOMMEHTUPOBATH IOJYYEHHBIN
pe3yJIbTaT;

"B XOA€ OOCYXIEHHMs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOH TEMBI,
npoOJeMBbl, pelaeMoil 3aJay, BbICKa3blBaThb WJEH, HALEICHHbIE HA TOHUCK PEIICHHUS;
COMOCTABIIATh CBOM CYXKJEHHUS C CYKICHHUSAMH JPYIHMX YYACTHUKOB JAHAIIOra, OOHAPYKHBATh
pa3inyure M CXOJICTBO MO3UILIMK; B KOPPEKTHOHN (popme GopMyIHpoBaTh pa3HOTIIACHUS, CBOU
BO3PAXKEHUS;

" IPECTABIATh PE3YNbTAThl PELICHUS 3a/1a4i, SIKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C YY€TOM 3aJad MPE3eHTAlud U
O0COOEHHOCTEN ayAUTOPUH.

CorpyaHuvecTBo:

" [IOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON U MHIWBUIYAIbHOU PaOOTHI
[PU PELICHUHN Y4EOHbIX MaTEMaTHUECKUX

"337a4; MPUHAMATHh LEJIb COBMECTHOM JEATENBHOCTH, IIAHUPOBATH OPTAHHU3ALUIO
COBMECTHOI paboThl, pacHpeaensaTh BUAbl paboT, 10roBapUBaThCs, 00CYKIaTh MPOLECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

" y4qacTBOBaTh B TIPYNIOBBIX (opmax padoTel (0OCYyXJeHHUSA, OOMEH MHEHUSIMH,
MO3TOBBI€ HITYPMbl U JIp.); BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JNEUCTBUA C APYTMMH YICHAMH KOMAaHbl, OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIUI
MPOJYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJEHCTBUA.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIEe JelCTBUSA
Camoopranusanus:

" CAMOCTOSITEJIBHO COCTaBJIATH IUTAH, QJITOPUTM PEIIEHUs 3a7aud (WM €ro 4YacTh),
BBIOMpPATh CIOCOO pelieHus ¢ YYETOM UMEIOIIUXCS PECYypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apIYMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb:

" BJIaIETh CIIOCO0AMU CaMOITPOBEPKU, CAMOKOHTPOJISI TIPOIIEcca U Pe3yiibTaTa peleHUs
MaTeMaTUYECKON 3a4auH;

" IpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BOZHHUKHYTh IIPU PEILICHUH 3a7a4H, BHOCUTh
KOPPEKTUBBI B JICSITEJILHOCTh Ha OCHOBE HOBBIX OOCTOSATENILCTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

"OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa [JEATEIbHOCTH IOCTABJICHHOM LIEIU U
YCIIOBUSIM, OOBSCHSTh TPUYUHBI TOCTHKCHUS WM HEAOCTIKEHUS 11€JIH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeameTHblIe pe3yabTaThl Y4eOHOro Kypca «MareMaTHKa)

5 kaacc

Yucna u evluucnenusn

*[lonumMaTh M NPAaBUIBHO YHOTPEOIATH TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCIIaMU, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMHU.

» CpaBHMBaTh W YINOPSIOYMBATH HATypalbHbIE YWCIA, CPABHUBATH B IMPOCTEHUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.



* COOTHOCUTh TOYKY Ha KOOPJMHATHOMN (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIIMM €M
YUCJIOM W U300pakaTh HATypaJibHbIE YKCJIa TOYKAMU HA KOOPAUHATHOM (YMCIOBOM)
MIPSAMOMU.

" BpimonHATe  apudMeTHUECKHE ~ EHCTBUS C  HATypaJbHBIMH  YUCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUILUX CITydasiX.

* BEINOJTHATH MPOBEPKY, MPUKUAKY PE3yJIbTaTa BEIYUCICHUH.

* OKpYIJISITh HATYpaJibHbIE YUCIA.

Pewienue mexcmogwix 3a0au

"Pemarb TEKCTOBBIE 3aJauyd  aApUPMETUYECKUM CIOCOOOM W C  TOMOUIBIO
OpraHU30BaHHOI'O KOHEYHOTO nepedopa BCeX BOZMOMKHBIX BAPUAHTOB.

" PemaTh 3a7ayM, COJAEPIKAIIME 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpEMsI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb.

* Icnionb30BaTh KpaTKUeE 3aMKUCH, CXEMBI, TAOJIHIIbI, 0003HAYEHUS TP PEIICHUH 3a]1ay.

" [los1b30BaThCs OCHOBHBIMU €IMHUI[AMUA W3MEPEHHUS: LEHBI, MacChl; PACCTOSHUS,
BPEMEHU, CKOPOCTH; BbIpaXaTh OJIHU €IMHULbI BEJTUYUHBI Uepe3 APyTHeE.

= [I3BNeKkaTh, aHAIM3UPOBATH, OLIEHUBATh MH(GOPMAIIHIO, MPEACTABICHHYIO B TaOIHIIE,
Ha CTOJOYaTON IuarpamMme, MHTEPIPETHPOBATH MPEICTABICHHBIE JAaHHBIE, MUCIOJIb30BATh
JaHHBIE MPU PEIICHUH 3a/1a4.

Haznaonaa ceomempus

* [Ionp30BaThCSl TEOMETPUUECKUMHU TMOHATUAMM: TOYKA, MpsAMasi, OTPE30K, JyY, Yroi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

* [[puBOIUTH IPpUMEPBI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOMIMNX (OPMY HM3yUEHHBIX
reOMEeTPUUYECKUX QUryp.

" Icnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMM: YIOJI, BEPIIMHA, CTOPOHA, IWAroHallb; C OKPYXHOCTBIO: pPaaHyc,
IUameTp, LEeHTP.

» 1I300paxkaTh M3y4eHHBIE reoMeTpuueckue (UTryphl Ha HEIIMHOBAHHOW W KIIETYATOU
OyMare ¢ TOMOIIBIO IUPKYJISI ¥ TMHEHUKH.

* HaxoauTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOUIBIO JTUHEHKH,
CTPOUTbH OTPE3KHU 3aJIaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajuyca.

*Icnonb30BaTh CBOMCTBAa CTOPOH W YIJIOB MPSAMOYrOJIbHMKA, KBajapara ISl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIN U IEPUMETPA.

*BpiuncnaTre nepuMerp U IUIONIAAb  KBajapaTa, MpSMOYroJibHHMKa, (uryp,
COCTABJICHHBIX U3 MPAMOYTOJBHUKOB, B TOM 4HUCJIE (QUTYp, U300paKEHHBIX HA KIIETYATOU
Oymare.

* [Tos130BaThCsl OCHOBHBIMU METPUYECKUMH €UHULIAMHU WU3MEPEHUS JIMHBI, TJIOIIA/IH;
BBIPAXaTh OJHU €UHUILIBI BEIMUYMHBI YEPE3 JPYTHUE.

» Pacno3naBarh mapajienenunesl, KyO, WCIMOJBb30BaTh TEPMHHOJOTHIO: BEPIINHUHA,
pedpo TpaHb, U3MEPEHUS;, HAXOAUTh U3MEPEHUS NapaljIe/IenuIeia, Kyoa.

"Bpuucnare 00béM  Kyba, Mmapayuienienuiiena 10 3aJlaHHBIM — U3MEPEHUsIM,
M0JIb30BAThCS €AMHUILIAMU U3MEPEHHS 00bEMA.

"Pemarh HECJOXKHBIE 3a/Jlayd  HA U3MEPEHHE TEeOMETPUYECKUX BEIUYMH B
NPAKTUYECKUX CUTyalUsX.

6 Kiacce

Yucna u evtuucienusn



*3HaTh ¥ TOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUJAMHU YUCEI U CIIOCOOAMHU
UX 3aIUCH, IEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OAHOM (POPMBI 3aITUCH YHCIIA K IPYTOM.

* CpaBHUBATh U YIOPSJAOYUBATH 1I€JIbIe YKCIia, OOBIKHOBEHHbIE U JIECATUYHBIE IPOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

* BEINOJTHATB, COUeTasi yCTHhIE U MUCbMEHHBIE MPUEMBI, apuPpMeTUUECKUE JEUCTBUS C
HATypaJbHBIMH ¥ IICJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMH W JIECATHYHBIMHU APOOSMHU,
MOJIO’KUTEJIbHBIMU U OTPULIATEIIbHBIMU YU CIIAMHU.

" BEIYUCIATh 3HAYEHUS! YUCIOBBIX BBIPAXKEHUW, BBINOIHATh MPUKUAKY M OILICHKY
pe3yJbTaTta BBIUKMCICHUH; BBINOJIHATH MPEOOpa30BaHUsl YMCIOBBIX BBIPAXKCHUN Ha OCHOBE
CBOMCTB apu(METHUECKUX JICHCTBUM.

* COOTHOCUTh TOYKY Ha KOOPJAMHATHOW MPSMON C COOTBETCTBYIOIIMM €l YHCIOM U
M300pakaTh YMCIIa TOYKAMU Ha KOOPJMHATHOMN NPSIMON, HAXOJUTh MOIYJb YKCTIA.

* COOTHOCUTh TOYKU B MPSIMOYTOJBHOM CHCTEME KOOPJAMWHAT C KOOPAMHATAMH STOU
TOYKH.

= OKpYIJIATH 1EeJIbIe YKCIIa U JECATUYHbIC APOOH, HAXOAUTH MPUOIMKEHUS YHCeTT.

Yucnoesvie u OyKkeeHHbvle GbIPAIHCCHUA

*[lonumath u yHnoTpeOJATh TEPMHHBI, CBSI3aHHBIE C 3alUChIO0 CTENEHU YHUCIA,
HaxXOJUTh KBaJpaT U KyO uuciia, BBIYUCIATh 3HAUYCHUS YUCIIOBBIX BBIPOXKEHUHN, COACPIKAIINX
CTEICHHU.

» [lonib30BaThCsl MpU3HAKAMU JIEIMMOCTH, PACKJIAJbIBATh HATypalbHbIC YHCIIa Ha
MPOCTHIE MHOXKUTEIH.

* [Tonp30BaThCs MacITaboOM, COCTABIIATh MPONOPLUUHU U OTHOIIECHHUS.

»Icnonp3oBaTh OYKBBI JjIsi OOO3HAYEHUS YHCEN TMPU 3alUCH MaTeMaTHYEeCKUX
BBIPDOKEHUM, COCTaBIsATh OYKBEHHBbIC BBIPAXKEHUS U (POPMYJIbI, HAXOJIWUTh 3HAYCHUS
OYKBEHHBIX BBIPQXECHH, OCYIIIECTBIISASI HEOOXOUMBIE TTOJICTAHOBKU U MTPEoOpa30BaHUS.

= HaxoauTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

* Perrath MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETHIECKUM CITOCOOOM.

"PemaTe 3a7aud, CBSI3aHHBIE C OTHOIICHUEM, IPOMOPIHUOHATBLHOCTHIO BEJIUYUH,
MPOIIEHTAMHU; PEIlIaTh TPU OCHOBHBIC 3a/1a4M HA IPOOU U MPOLICHTHI.

" PemaTh 3aja4yu, COJAEpIKAIlUE 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpeMsi, paCCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD; MPOU3BOUTEILHOCTh, BpeMsi, 00bEMa
paboThl, HCMONB3YsI apUPMETHUYECKUE JCHCTBUS, OLECHKY, NPUKHUIKY; IOJb30BaAThCS
€MHULIAMH U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

= CocTaBJIsITh OYKBEHHBIC BBIPQXKEHUS TI0 YCIOBHUIO 3a]1aUH.

= I3Bnekarh nHGOPMAIINIO, IPEACTABICHHYIO B TaONMIaX, HA JIMHEHHON, CTOI0YATOM
WM KPYroBOM JIuarpaMMax, MHTEPIPETUPOBATH MPEACTABICHHbBIC JTaHHBIC, UCIIOIb30BATh
JAHHBIE TIPU PEIICHUU 33/1a4.

»[IpencraBnsate WHGOPMAIMIO C TOMOIIBIO TAaOMUIl, JWHEHHONW H CTOJIOYATOU
JUarpaMM.

Haznaonasn zeomempus

= [IpuBOAMTH TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MUpPa, UMEIOIINX (POpMY HM3yUEeHHBIX
F€OMETPUYECKUX IUIOCKUX M  TPOCTPAHCTBEHHBIX (QUTYp, TMpUMEpPhl pPaBHBIX U
CUMMETPUYHBIX QUTYP.



" 1300paxkaTh C MOMOIIbIO IUPKYJIS, JIMHEWKH, TPAHCIOPTHpPAa HAa HEJIMHOBAHHON H
KJIeTyaTod Oymare H3ydeHHbIE IUJIOCKHE TeoMeTpuyeckue Qurypsl U KOH(OUTypaluu,
CUMMETPUYHBIEC (DUTYPBI.

" [Tonp30BaThCsl TEOMETPUUYECKUMH TOHATHUSMU: PABEHCTBO (UTYp, CHUMMETPUS;
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHUEH: OCh CHMMETpPUHU, LEHTP
CUMMETPHH.

" HaxoauTh BETUYHMHBI YTJIOB U3MEPEHHUEM C IMOMOIIBIO TPAHCHOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BAaThCA NPH PEIICHHH 3a]ad TPaJTyCHOM MEpoil YIJoB;
pacrio3HaBaTh HA YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYIION YIJIbI.

" BEIYUCHATh JUIMHY JTIOMaHOM, IEPUMETP MHOTOYTOJIbBHUKA, MTOJIb30BATHCS €AUHULIAMU
U3MEPEHUS JJINHBI, BBIPAKATh OJJHUA €IUHUIIBI U3MEPEHHUS JJIMHBI YEPE3 IPYTHE.

" HaxouTh, WCMONB3Yd YEPTEKHBIE HMHCTPYMEHTBI, PACCTOSIHUA: MEXKIY JIBYMS
TOYKAaMH, OT TOYKH JI0 IPSIMOM, JUVIMHY ITyTH HA KBaJIPaTHOM CETKE.

" Beruncnars mioniaib (Uryp, COCTaBICHHBIX U3 HPSIMOYTOJIBHUKOB, HCIOJB30BaTh
pa30ueHure Ha MPSMOYTOJbHUKHM, HA paBHbIE (UTYPHI, JOCTPAUBAHHUE 10 MPSIMOYTOJbHUKA;
IIOJIB30BAaThCS OCHOBHBIMHM E€IWHULAMH W3MEPEHHMs IUIOIIAJN; BBIPAXXAaThb OAHU €IWHHIIBI
M3MEPEHUS IUTONIAAN Yepe3 NPYTHE.

"Pacno3HaBaTh Ha MOJENSIX M HM300paXKEHUSAX MHUPAMHUIY, KOHYC, UMIUHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

" 1300paxkaTh Ha KJIeT4aTOM Oymare npsiMOYrOJIbHBIN Napajuie/Ienune.

" Bpiuncnate 00BEM MPAMOYTOJIBHOTO —Mapajuiefenunena, Ky0a, I0JIb30BaThCA
OCHOBHBIMHU €IMHHUIIAMH U3MEPEHHSI 00bEMA; BBIPAKATh OJIHU €IMHUILIBI U3MEPEHUST 00bEMaA
yepes Apyrue.

"Pemare HECHOXKHBIE 33Jlayd  HA HAXOXKJICHHE TE€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKUX CUTYALUSX.

IIpenmeTHbIe pe3yJIbTATHI Y4e€0HOI0 Kypca «AJiredpa»
7 kJacc

Yucna u eévtuucnenusn

* BoINONHATh, coueTas yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(PMETUYECKHE EUCTBUS C
PalMOHAIIBHBIMU YHCIIAMH.

* HaxoauTh 3HaY€HUs! YUCIOBBIX BBIPAKEHUI; TPUMEHITh pa3HOOOpa3HbIe CIOCOObI U
NpUEMBI BBIYMCIICHUSI 3HAYEHUN IPOOHBIX BBIPAKEHUH, COAEpPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

»[lepexomuth OT oOmHOW OPMBI 3alMUCH YHUCENT K Jpyroil (mpeoOpa3oBHIBATH
JECSITUUHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO JIECATUYHYIO APOOH).

* CpaBHUBATH U YIOPSAJOYHNBATH PAIHOHATIBHBIE YUCIIA.

* OKpYIJISATh YHCIIA.

" BEITOHATD INPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCIICHUM, OLICHKY 3HA4YE€HUHU
YHUCJIOBBIX BBIPAXKECHUM.

" BEINOJHATE JEUCTBUSA CO CTENEHSAMU C HATypalbHBIMU ITOKA3aTEISIMU.

* [ [puMeEHTh NpU3HAKU JEIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEIL.



" Pemiate NMpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4, CBA3AHHBIE C OTHOIICHHEM BEJIUYHH,
IPONOPLMOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMU; WHTEPIPETHUPOBATh PE3YJIBTATHl PELICHUS
3aJ1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.
Anzebpauueckue eviparxcenus

* [Icnonp30BaTh alreOpanyecKyr0 TEPMUHOJOTMI0O U CHMBOJIMKY, IPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

* HaxoauTh 3HaueHus1 OYKBEHHBIX BBIPQXKCHHI MPU 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

" BoIMONHATE MpeoOpa3oBaHMsl LEJIOr0 BBIPAXKEHUS B MHOTOWIEH IPUBEIECHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

" BEINOJIHATE YMHOXEHUE OJHOWICHA HAa MHOTOWIEH M MHOTOWICHA Ha MHOTOWIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

* OCYLIECTBIIATh PA3JI0KECHUE MHOTOWICHOB HA MHOKUTEIH € IIOMOIIBIO BBIHECEHHUS 32
CKOOKM  OOIIEro MHOXHWTENs,, TPYNIUPOBKH CJaraéMblX, MpPUMEHEHUs (QopMys
COKPAIEHHOI'O YMHOKEHHSI.

* [IpumeHsATh MpeoOpa3oBaHHUs MHOTOUYIEHOB JIsl PEIICHUs pa3IUYHbIX 3ajad U3
MAaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

*Icnons30BaTh CBOMCTBA CTENEHEW C HATYypaJbHBIMH  IOKA3aTEJSIMU UL
peoOpa3oBaHUsI BEIPAKECHUH.

Ypasénenua u nepasencmea

* PemiaTh JIMHENHBIE YPABHEHUS C OJHOW NEPEMEHHOM, MTPUMEHSIS MpaBuia Iepexoaa
OT MCXOJHOTO YpPaBHEHHUS K PaBHOCWIbHOMY eMmy. IIpoBepsTh, SBISETCA JIM YUCIO KOPHEM
YpaBHEHUSI.

* [IpumeHsATh rpaduuecKre METO/IbI PU PEUICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

* [TonOupaTh mpUMEpHI Map YHUCEN, SABISIOIUXCS PELUICHUEM JIMHEHHOTO ypaBHEHUS C
JIBYMSI IEPEMEHHBIMH.

* CTpOUTh B KOOPJIMHATHOW IUIOCKOCTU TrpauK JMHEHHOTO YpaBHEHUS C JBYyMs
NEPEMEHHBIMU; MOJIb3YICh IPaPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUSL.

" Pemiath cUCTEMBI BYX JIMHEWHBIX YPABHEHHUU C JIBYMsl IIEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

* COCTaBIJISATh M PELIATH JINHEMHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUH I10
YCIIOBHIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJyYECHHBIN
pe3yJbTar.

Koopounamot u cpagpuxu. @ynukyuu

" 1300paxkaTh Ha KOOPJIMHATHOM MpPSMOM TOYKE, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KHU, HHTEPBaJbl, 3alMChIBATh YHUCJIOBbIE MPOMEXYTKH Ha
anre0pandecKkoMm si3bIKe.

*OTMeYaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpAMHATaM; CTPOUTH
rpaduKy TMHEHHBIX (YHKIIAHA.

* OnuchiBaTh C MOMOUIbI0 (YHKIUI HM3BECTHBbIE 3aBUCHMOCTH MEXAY BEIMYHMHAMMU:
CKOPOCTb, BpEMSI, PACCTOSIHUE; IIEHA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTEIBHOCTD, BPEMS,
00BEM pabOoTHI.

* HaxoauTh 3HaueHue GyHKIUHU [0 3HAYEHUIO €€ apryMEHTa.

* [TonumaTth rpaduyeckuil cnocod NpeacTaBIeHUs U aHalu3a UH(pOpMalMK; U3BIEKATh
U MHTEPIPETUPOBATH MH(OPMALIMIO U3 IPa(UKOB peabHbIX IPOLECCOB U 3aBUCUMOCTEN.

8 kiacce



Yucna u evtuucnenusn

" [Icnonb30BaTh HavalbHbIE MPEICTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
yucen JJI CPAaBHEHUS, OKPYTJICHHUS W BBIUMUCICHHUM; M300pakaTh JCHCTBUTEIIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

*[I[pumeHITh, TOHATHE apU(METHUYECKOTO KBAIPAaTHOTO KOPHS; HAXOJWUTh
KBaJpaTHbIE KOPHHW, HCIOJB3YSd TMPU HEOOXOTUMOCTH KAaJIbKYJISATOP; BBIMOIHATH
peoOpa3zoBaHusl BEIpAXKEHUM, COAEPKAIINX KBaJAPaTHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA
KOpHEW.

* Icnonp30BaTh 3amucy OOJIBIIMX M MaJbIX YHUCENl C MOMOIIBIO JIE€CSITHUYHBIX
npo0eii u creneHelt uucna 10.

Ancebpauueckue gviparxcenus

" [[puMEHATH, MOHATHUE CTENEHHM C LEJbIM  II0KAa3aTeJeM, BBIIOIHATh
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKALIUX CTETICHH C LIETbIM IMOKa3aTeIeM.

* BRINOJHATH TOXKJIECTBEHHBIE MPEe0Opa30BaHUs PAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alre0pandyeckKuMu Jpo0sMu.

» PackyiaibIBaTh KBaAPATHBIA TPEXUICH HA MHOKHUTEIIH.

* [IpumeHaTh MpeoOpa30BaHUs BBIPAKCHUHN NI PEIICHUS pa3IudHBbIX 33/ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

Ypasenenua u nepasencmea

» PemaTh JIMHEWHBIE, KBaJpaTHbIC ypaBHEHUS W pallMOHAJIbHBIC YpPaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMS IEPEMEHHBIMH.

»[lepexonuth OT CIIOBECHON (OPMYIHUPOBKM 3aauul K €€ anredpandeckoit
MOJENIM C TIOMONIBIO COCTABJICHUS YPaBHEHUS WM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYUEHHBIN PE3ybTaT.

* [I[puMEeHATH CBOICTBA YMCIOBBIX HEPABEHCTB [JIsl CPABHEHHUS, OLICHKU; PElIaTh
JMHCHHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHCTEMBI, J1aBaTh rpaduIecKyro
WJUTFOCTPALMIO MHOKECTBA PELICHNU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

*[loHuMaTth W HCMHOJIb30BaTh (DYHKIIMOHAJIBHBIC TOHSITUS M S3bIK (TEPMUHBI,
CUMBOJINUECKHE O0003HAYEHUsA); OMNpeAe/sITh 3HaueHUEe (YHKIUU TIO0 3HAYCHUIO
aprymMeHTa; onpeaeisaTh CBOMCTBA QYHKUIUHU 10 €€ rpaduKy.

. K
» CTpoUTb rpauKu 31€MEHTAPHBIX PYHKIUN BUJA Y = oY= x2,

y = x3,y = /x, y = |x|; onuceIBaTh cBOMCTBa YHCIOBOH (ByHKIMH 1O €& rpaduKy.
9 kiace

Yucna u evtuucienusn

= CpaBHUBATH U YIIOPSAOUUBATH PALIMOHATIBLHBIE U UPPALIMOHAIBHBIC YHCIA.

" BEIOTHAT,  apu(PMETHUYSCKUE JCHCTBUS C PAIMOHAIBHBIMH YHCIIAMH, COYeTast
YCTHBIE U TUCbMEHHBIE TPUEMBI, BBIMIOJIHATH BEIYMCIIEHUS C UPPALIMOHAIBHBIMH YHCIIAMU.

®" HaxoauTh 3HAYEHUs] CTENEHEW C LENbIMU IOKAa3aTelIMU W KOPHEH; BBIYMCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUMN.

» OKpyIJIATh A€UCTBUTEIbHBIC YUCIA, BBIOJHITh TPUKUIKY PE3yJbTaTa BHIUUCICHUIA,
OIICHKY YMCJIOBBIX BBIPAKCHUH.
Ypaeuenua u nepagencmea



"Pemare JIMHEWHBIE W KBAJpPATHBIE YPAaBHEHUS, YPABHEHMS, CBOISINHAECS K HUM,
npocTeiiune ApoOHO-palMOHAIbHbIE YPABHEHUS.

" Pemare CUCTEMBI IBYX JIMHEHMHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU M CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

" PemaTe TEKCTOBBIE 3a7aud alreOpandeckuM CrocoOOM C MOMOIIBI0 COCTABJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

* [[poBOANTH TPOCTEMIIME HCCIECAOBAHMUS YPAaBHEHHW M CUCTEM YPAaBHEHUW, B TOM
YHClie ¢ IPUMEHEHHEM TpaduIecKuX MpeACcTaBlIeHUH (yCTaHABINBATh, UMEET JIU YPaBHEHHE
WJIM CHUCTEMA YPAaBHEHU PEIICHMS], €CJIM UMEET, TO CKOJIBKO, U p.).

" PeiaTe JUHEIHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pEIICHUE
HEPABEHCTB Ha YHMCIIOBOM IPSIMOM, 3alIMCBIBATH PELIEHUE C IIOMOLIBIO CHUMBOJIOB.

"Pemare CUCTEMBI JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJI[paTHOE HEPAaBEHCTBO; H300pa)kaTb pEIICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
IIPSAMO#, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

* Icniosib30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a/1a4.

Dynkyuu

*Pacno3HaBatb  (DyHKIMM  HM3y4E€HHbIX BHAOB. [loka3piBaTh  CXEMaTHYECKH

pacmojoXeHue Ha KOOPAMHATHOW TIOCKOCTH rpadukoB pyHkuuid Bupa: y = kx,y = kx +

k o
b,y==2, y=ax3+bx+c, y=x3, y=+x, y=|x| B 3aBuCHMOCTH OT 3HaYeHHii

KO2((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

*CTpouTh W H300pakaTh CXEMaTHUYECKU TpaduKU KBaJPaTUUHBIX (PYHKIIMH,
OINUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 UX rpadukam.

*Pacnio3HaBaTh KBagpaTU4YHYlO GQYHKOUIO 10 (opmyse, NpUBOAUTH HPUMEPHI
KBaJApaTUYHBIX (DYHKLMI U3 peabHOMN )XKU3HU, (PU3HKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

* Pacno3HaBath apu(METUUYECKYI0 U TE€OMETPUYECKYIO IPOTrPecCMU MpPU Pa3HbIX
Croco0ax 3aaHusl.

* BRINOJHATH BBIUMCIEHUS C UCIOJIb30BaHUEM (DOpMYJT N-TO ujieHa apu(PMETHUECKOU U
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

* 300pakaTh 4jeHbl OCIEA0BATEILHOCTH TOYKAMU Ha KOOPAWHATHON MJIOCKOCTH.

Pemate 3amauum, CBs3aHHBIE C YUCIOBBIMH IIOCJIENOBATEIBHOCTSMHU, B TOM YHCIIE
3aJlauM U3 peaybHOM JKHU3HHU (C UCTOIb30BAaHUEM KAJIbKYJISATOPA, LUU(POBBIX TEXHOJIOTHUH).

IIpenmeTHble pe3yJbTaThl y4eOHOro Kypca «I'eomerpus»

7 kaacc

* Pacnio3HaBaTh HM3y4YE€HHbIE TE€OMETPUUYECKHE (UTYpBI, ONPEAENSITh HX B3aHUMHOE
pacrnoiioxkeHue, n300pakarb reOMETpUUYECKUe (PUTYphI; BBIMOIHATh YEPTEXKH IO YCIOBHIO
3amaun. MI3MepATh JIMHEMHBIE U YIJIOBBIE BEIUMYMHBL. Pemares 3a1aun Ha BBIYMCIIEHUE JJIUH
OTPE3KOB U BEJIUYHUH YTJIOB.

» Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIUYHH MPEIMETOB B peajbHOU
KU3HU, PA3MEPOB MPUPOJIHBIX 00BEKTOB. Paznuyarh pazmepsl 3TUX OOBEKTOB MO MOPSAIKY
BEJINYMHBI.

* CTpOUTD YEPTEKU K FTEOMETPUUECKUM 3a]a4aMm.



* [losib30BaThCsl MpPHU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BaTh NPU3HAKUA U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELICHUH 3aa4.

* [ I[pOBOIUTH JIOTUYECKHUE PACCYKIAEHHUSI C HCIIOJIB30BAHUEM T€OMETPHUUECKUX TEOPEM.

* [lonp30BaThCs NMPU3HAKAMU PABEHCTBA MPSMOYTOIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOM K THUIIOTEHY3€ MNPSIMOYTOJIBHOTO TPEYroJbHUKA, B PEIICHUU
r€OMETPUYECKUX 3a/]aY.

* OnpeaensaTh NapaieNbHOCTh MPSMBIX C MTOMOIIBIO YTIOB, KOTOPHIE 00pa3yeT ¢ HUMHU
cexkymas. Onpenensarb NapauieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUMA OT
TOYEK OJTHOM MPSMOU 10 TOUEK APYTOM MPSIMOM.

» Pemath 3aauu Ha KJeT4aTon Oymare.

" [I[poBOANTH BBIYUCICHUS M HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYEHHS YIJIOB B
F€OMETPUYECKUX 33/]ayaX C HCIHOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPU MEPECEUCHUU JIBYX MapalIeIbHBIX
IIPSAMBIX CEKyLIeH. PemaTe npakTH4ecKue 3a/1a4yu Ha HaX0XJACHHUE YIJIOB.

* BiiageTh NOHATHEM T'€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPEAEIATh OUCCEKTPUCY
yrja ¥ CEpEeIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

» DopmynupoBaTh ONpENENECHUST OKPY)KHOCTH M Kpyra, XOpAbl M JAUaMeTpa
OKPYXHOCTH, IOJIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA IIPH PELICHUU
3a1ad4.

* Brajerh NOHATHEM ONKUCAHHOM OKOJO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HaXOJIUTh
e€¢ wnenrp. Ilomp3oBarbcs (akraMum O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCSl B OJTHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC MEPHEHAMKYJAPbI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

"Brnagerp MNOHATHEM KacaTeIbHOM K OKPYKHOCTH, II0Jb30BaThbCs TEOPEMOW O
NEPIEHANKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

" [lonp30BaThCsl MPOCTEMIIMMH TIE€OMETPUYECKMMH HEPABEHCTBAMH, IIOHUMATh UX
MPAKTUYECKUN CMBICI.

" [IpoBOANTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHHMSI C TOMOLIBIO LMPKYJIS U
JIMHENKU.

8 kiace

® Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBI, TTOJIb30BATHCS NX
CBOWMCTBAMU TPHU PEIICHUU FT€OMETPUUECKHUX 3a]1a4.

" BianeTh MOHATUEM CPEIHEH JMHUM TPEYroJIbHUKA W Tpaleluu, NPUMEHSITh HX
CBOWCTBA MpPU PEUICHUM TIeOMeTpudecKux 3anad. llomp3oBarbes Teopemon Paneca s
peLICHUS MPAKTUYECKUX 3a/1a4.

= [[puMeHsITh pU3HAKU MTOA00HS TPEYTOJLHUKOB B PEIICHUN TEOMETPUICCKUX 3a]1a4.

= [Tons3oBatbest Teopemoit [ludaropa nms pemeHuss TeOMETPUYECKUX U MPAKTHIECKUX
3agad. CTpOUTh MaTeMaTUYECKYH0 MOJIEJb B MPAKTUYECKUX 3a7adaX, CaMOCTOSITEIbHO
JI€TIaTh YePTEXK U HAXOAUTHh COOTBETCTBYIOIINE JJIUHBI.

* BiiaieTh MOHATHSIMH CHHYCA, KOCMHYCa M TaHTE€HCA OCTPOro yrjia MpsSMOYTOJIbHOIO
TpeyrojbHUKa. [101630BaThCA STUMU NOHATUSAMHU JJI PELICHUS PAKTUYECKUX 3a7a4.

" Bpruncnsate  (pa3iMuHbBIMU  COCOOAMH) IUIONIA/b TPEYrOJIbHUKA U IUIONIAIU
MHOTOYTOJIbHBIX (GUryp (mojiab3ysich, Tle HEOOXOAMMO, KaJbKyjlsTopoM). IlpumeHsTH
MOJIyYEHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4aXx.



* BiiageTh MOHATUSMHU BIMCAHHOI'O M LIEHTPAJIBHOIO YIVIA, MCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yriaax MeXAy XopJlaMu (CeKyLIMMH) U yIie MEXAYy KacaTelabHOW U
XOpZI0H MpU pEeLIEHUH FEOMETPUUECKUX 3ajau.

*"Bragerb MNOHATHEM ONHUCAHHOIO YETBIPEXYTOJIbHMKA, NPUMEHSATH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

* [[puMEHATh NOJYyYEHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTHh MAaTEMATHUYECKHE MOJEIH
JUTSL 3a1a4 PeaJIbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIYUCICHUS C IPUMEHEHUEM
0100l ¥ TPUTOHOMETPUU (TIOJIB3YACh, I/1€ HEOOXOAUMO, KaTbKYJISITOPOM).

9 Kiacce

* Mlcrionb30BaTh TPUTOHOMETPUUYECKHE (YHKIMM OCTPBIX YIVIOB JJIi HaXO0XKJIECHUS
Pa3IMYHBIX JIEMEHTOB IIPSMOYTOJIBHOIO TPEYTOJIbHHKA.

*[lonb3oBaThcst (opMynamMu TPHUBENEHUS UM OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIE€CTBOM JJIs1 HAXOXKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMU BETMYMHAMM.

" Icnionp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISI HaXOXACHUS PAa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYroJbHUKOBY»), MPUMEHATh WX NpPH PEUICHUU
r€OMETPUYECKHX 3a/1a4.

*Bnagerp MNOHATUAMH MpeoOpa3oBaHMs MOAOOWSA, COOTBETCTBEHHBIX 3IIEMEHTOB
noao0HeIX (uryp. Ilomp3oBaTbcsi CBOMCTBaMHM MOJ00HMS TPOU3BOJIBHBIX (UTYp, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIbl Y MOJ00HBIX (huryp. IIpuMeHsTs cBolcTBa MOJ00US B
MPAKTUYECKHUX 3a7adyax. YMETb NPHUBOJAUTH NPHUMEPHI MOJOOHBIX (UIYp B OKPYKAIOIIEM
MHpeE.

*Jlonp30BaTbCcsl TEOPEMAaMU O IMPOU3BEIECHUN OTPE3KOB XOpA, O IPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

» [lonp30BaThCcsi BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUNA U (DUINYECKUN CMBICI,
NPUMEHSATh X B PELIEHUH T'€OMETpUUYECKUX U (u3nueckux 3anad. [IpumeHsTs ckanspHoe
IIPOU3BEICHUE BEKTOPOB JJII HAXO0KIECHUS JUIMH U YIJIOB.

*[lonp30BaTbCcsi METONOM KOOPJAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B PEIICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

*Branerb MOHATHUAMM NMPABWIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI
OYTM OKPY>KHOCTH M pPaJMaHHOM Mephl yIila, YMETh BBIYHMCIATH IUIOMIAAb Kpyra U €ro
yacteil. [[puMeHsITh MoJy4yeHHbIE YMEHHUS B MPAKTUUYECKUX 3a/1a4uax.

* HaxoauTh ocu (W11 LIEHTPbl) CAMMETPHUH (DUTYp, TPUMEHATH ABHKEHUS MJIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHHSI HA NPAKTUKE — CTPOUTh MATEMATHYECKUE MOJIEIH
JUISL 3a7a4 PEAIbHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOLIME BBIYUCIEHUS C IPUMEHEHUEM
no100Us ¥ TPUTOHOMETPUYECKUX (PYHKIUHN (TOIB3YSICh, I/1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

IIpenmeTHbIe pe3yJibTAThI y4e0OHOr0 Kypca «BeposiTHOCTh M CTATUCTHKA)

7 kaacc

*Uurare nHGOpPMAIUIO, MPEACTABICHHYIO B TaOMUIaX, HA AUarpamMmax; MpeCTaBIsTh
JTaHHBIE B BUJIE TAOJIMII, CTPOUTH JUAarpaMMbl (CTOJIOMKOBBIC (CTOJIOUATHIE) U KPYTOBBIE) 11O
MacCHBaM 3HAYCHUN.



* OnuchIBaTh U MHTEPIPETUPOBATH PEAJIbHBIE YKCIIOBBIE JAHHBIE, MPEICTABICHHBIE B
Ta0auIax, Ha AUarpaMmax, rpadukax.

* [icnonb30BaTh 11l ONMUCAaHHS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHUKH: CpPEAHEE
apudmernyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAYCHUS, pPa3Max.

* ImMeTh mpeacTaBieHUE O CIy4YailHONW M3MEHYMBOCTH Ha MpHUMepax IeH, (PU3MUecKux
BEJINYMH, AaHTPOIIOMETPUYECKUX JaHHBIX; HMMEThb IPEIACTABICHHE O CTATHCTUYECKOU
YCTOWYHUBOCTH.

8 kiace

*I3BnekaTh U IpeoOpa3oBbIBaTh HMH(OPMALMIO, MPEACTABICHHYIO B BHUJAE TaOJMIL,
auarpamm, rpaukoB; NpeACTaBIIATh JAHHbBIE B BUJIE TAOJIULI, TMarpaMM, rpauKoB.

* OnMUCHIBaTh AAHHBIC C IOMOLIBIO CTATUCTUYECKHUX ITOKA3ATENCH: CPEIHUX 3HAYCHUN U
Mep paccenBaHus (pa3Max, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

* HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITUH, B TOM YHUCIE IO
pe3ysibTaTaM U3MEpPEHU U HaOJIOJCHUI.

* HaxonuTh BEpOSATHOCTU CIIydallHbIX COOBITUH B OIBITaX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

*Icnonp3oBarh rpaMyeckue MOJENIU: JEpPEBO  CIYYalHOrO  SKCIEPUMEHTA,
qyarpamMMbl DWIiepa, YuCciIoBas mpsmast.

* OnepupoBaTh MOHATHUAMH: MHOXECTBO, ITOJMHOYKECTBO; BBIIIOJHATH OINEpPALMU HaJ
MHOKECTBaMU: 00bEIMHEHUE, IEPECCUCHHE; IEPEUUCIATh JIEMEHTHl MHOXKECTB; IPUMEHSThH
CBOMCTBA MHOXECTB.

* Mcrionb3oBath rpaduyeckoe Mpe/ICTaBICHUE MHOXKECTB M CBSA3€M MEXIy HUMHU JJIs
ONKCaHUsl MPOIIECCOB U SBJICHUH, B TOM YHCIIE MPU PEUICHUM 3aad U3 APYTUX y4eOHBIX
IIPEAMETOB U KypCOB.

9 kiacce

»I3Bnekatb W TpeoOpa3oBbIBATH WHQPOPMAIMIO, TPEACTABICHHYIO B Pa3IMUHbBIX
HMCTOYHUKAaX B BUjE TaOJHIl, AMarpaMm, rpauKoB; MPEACTaBIATh JaHHBIE B BUJE TaOIUII,
auarpaMmm, rpaduxos.

* Pemiath 3a71a4 OpraHM30BaHHBIM MEPe0OPOM BAPUAHTOB, a TAKKE C UCIIOJIB30BAHUEM
KOMOWHATOPHBIX MIPABUJI U METOOB.

®* IcnoJib30BaTh ONMMUCATENIbHBIE XapAKTEPUCTUKH JJII MACCUBOB YHUCIIOBBIX JAHHBIX, B
TOM YHCJIE CPEAHUE 3HAUCHUSI U MEPBI PACCEUBAHUS.

* HaxoauTh YacTOTHl 3HAYEHWH W YaCTOTHI COOBITHS, B TOM YHCIE TMOJb3YSICh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.

* HaxoauTh BEPOSITHOCTU CITy4alHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCJE B
OMBITaX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSAX HCHBITAHUNA [0
[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

= IMEeTh IPEICTABJIIEHUE O CIyYaWHON BEJIMUYMHE U O PACIIPEICIIEHUN BEPOSITHOCTEN.

= lImeTh nipesicTaBiieHre 0 3aKOHE OOJBIINX YMCEN KaK O MPOSBIECHUU 3aKOHOMEPHOCTH
B CJIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOIIIECTBE.



TEMATHYECKOE IINITAHUPOBAHUE

MTOKa3aTeJb), BEIYUCISTh 3HAUCHUS CTETICHEH;

Ne HaumeHoBaHue pa3aesioB U TeM KoandecTBo yacoB Buasl 1eTeJJbHOCTH Bunasl, popmbl DJIeKTPOHHbIE
n/n NPOrpaMMbI KOHTpOJIs (uudposbie)
BCEro | KOHTPO| MpaKTuye 0BpazoBaTEIbHbIE
v e pecypert
Pazgen 1. HarypaabHele 4ucia.
JleiicTBHS ¢ HATYPAIBLHBIMH YHCIAMHA
1.1. | decstuunast cucreMa CUMCIeHHs. |2 0 0 YuraTh, 3alMCHIBATh, CPaBHHUBATh HaTypajbHble umcia;| CamooueHka ¢ | https://www.yaklass.ru/p/matematika/s-
Hartypanbpaoe uucimo. Psg HaTypambHBIX npeajgarath M 0OCYXJaTh CHOCOOBI  YIOPSAOYMBAHUS | UCIIOJIb30BAHUE klass/naturalnye-chisla-
qucen. Yucmo 0 YHCe; M «OneHounoro| 13442/desiatichnaia-sistema-schisleniia-
JHCTAY, rimskaia-numeratciia-13051
1.2. | HaTypanbHele uMcia Ha KOOPAMHATHOM| 6 0 0 M306paxarth KoopanHaTHyIO TpAMYIO, OTMEHaTh HHMCIA | TTycpmennsiit | hitps:/www.yaklass.ru/p/matematika/s-
MPAMO. CpaBHeHue, OKpYTJICHHE TOUKAMM ~ Ha  KOODJMHATHOH  NPAMOM,  HaXOMMTh | KoHTPOIE; klass/naturalnye-chisla-
HATypaJbHBIX YHCEI KOOpIMHAThI TOYKH, 13442/opredelenie-koordinatnogo-lucha-
UccnenoBaTth cBoiicTBa HaTypanbHOro psiza, uucena 0 u 1 13495
MPH CII0KEHUH ¥ YMHOKEHHH;
Hcnonb30BaTh NPaBHIO OKPYTIICHUS HATYPAIBHBIX YHCEIT,;
1.3. | Apudmerrueckue JEHUCTBUS c |13 0 0 BoImonusTs apuMeTHUecKre IeHCTBUS ¢ HarypanbHbiMu | TectupoBanue; | hitps://www.yaklass.ru/p/matematika/s-
HaTypanbHEIMK uKciamu. CBoHcTBa HyIs YHCIIAMH, BEIMHCIIATH 3HAYEHHUS YHMCIOBBIX BBIPAXKEHMI CO klass/naturalnye-chisla-13442/zakony-
IPU CIOXEHHH M YMHOXXCHHH, CBOMCTBA cKoOKaMH u 6e3 CKOOOK; arifmeticheskikh-deistvii-vychisleniia-s-
CTMHMIBI TIPH  yMHOKeHMH. PelmeHue mnogoznachnymi-chislami-13540
TEKCTOBBIX 3a]1a4
1.4. | TlepemecTuTennibHOE W codyeTaTeibHOE 5 0 0 HccrnenoBats cBOicTBa HarTypaibHOro psiaa, gucen 0 u 1| ITucemennsii | hittps://www.yaklass.ru/p/matematika/s-
CBOWCTBA  CIIOKEHUS W YMHOXEHHS, [PH CIIOKEHUH U YMHOKEHHUH; KOHTPOJIb; Klass/naturalnye-chisla-13442/zakony-
PaCIpeNeNuTeNbHOE CBONCTBO YMHOKCHHS arifmeticheskikh-_dei§tvii-\{vchisleniia-s-
OTHOCHTEJIbHO CIIOKEHUSI. Pemenue] mnogoznachnymi-chislami-13540
TEKCTOBBIX 3a/1a4
1.5. | lenurenn W KpaTHbIE YHWCIa, pasjiokeHue| 9 0 0 DOopMyIMpOBATL ONPENCIEHUs JAenuTenss W KparHoro, [Tucemennsiii | https://www.yaklass.ru/p/matematika/6-
yyucia Ha  MHOoxuTenu. [lpocteie Ha3pIBaTh JEJNUTENM M KpaTHbIE YHCIA; pacro3HaBaTh| KOHTPOIb, Klass/naturalnye-chisla-13968/priznaki-
cocTaBHble uncia. [IpusHaku nenumoctu Hay HOpOCTHIE W COCTaBHblE uHcna; (QOpPMyIMpOBaTh U delimosti-na-2-3-5-9-10-13939
2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM. MPUMEHSTh NpPU3HAKK JenuMocTd Ha 2, 3, 5, 9, 10;
PerieHre TEKCTOBBIX 3a/1a4 NPUMEHSATh aJrOPUTM PA3JIOKEHUS YHCJIa Ha IMPOCTHIE
MHOXKHTEJIH; HAaXOIUTh OCTATKU OT JEJICHUS U HEMOJIHOE
YaCTHOE;
1.6. | Crenienb ¢ HaTypaJlbHBIM TOKa3aresieM. | 2 0 0 3anuchBaTh INPOM3BEJCHWE B BHIE CTeNeHH, 4wnTaTh | [IucemenHsiii | https://www.yaklass.ru/p/matematika/s-
Pemenne TekcToOBBIX 3a1a4 CTCIICHH, WCIONE30BaTh TEPMHHONOTHIO (OCHOBAHME, | KOHTPOIIb; klass/desiatichnye-drobi-13880/stepen-s-

naturalnym-pokazatelem-13669
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[TpuBoanTH, pa3dupaTe, OICHUBATH PA3IUYHbBIC PEUICHHUS,

1.7. | Yucnosbie BBIPAXKEHHUS; HOPSLIOK | 6 8 Kontponeras | hitps://www.yaklass.ru/p/matematika/s-
neiicTBui. PellicHHe TEKCTOBBIX 3a71a4 3aIIMCH PELICHUH TEKCTOBBIX 3a4ady; paborta; klass/naturalnye-chisla-13442/chislovye-
Kputnuecku  oneHMBaTh  MOJIYYEHHBIM  peE3yJbTarT, i-bukvennye-vyrazheniia-13345
OCYHIECTBJIATE CaAMOKOHTPOJIb, IIPOBEPSIA OTBET Ha https://WWW.vakIass.ru/p/matematika/5-
COOTBETCTBHE YCIOBUIO, HAXOIUTH OLINOKH; klass/naturalnye-chisla-13442/reshenie-
Pemartp 3amauu ¢ IOMOIIBIO nepe60pa BCEX BO3MOXHBIX tekstovykh-zadach-arifmeticheskim-
BAPHUAHTOB; sposobom-13747
3HAKOMUTECS ¢ UCTOPHEH pa3BUTHUS apU(PMETHKH;
Pazgen 2. Harusignass reomerpus. 12
JIMHMHT HAa MI0CKOCTH
2.1.| Touka, mnpsmas, OTpe3oK, Jjyd. Jlomanas.|3 Pacniosnasath Ha uepTexrax, PHUCYHKAX, ONHCBIBATL, | Cayoonenka c | hitps://www.yaklass.ru/p/matematika/s-
W3mepenne IMHBI OTPE3Ka, METPHUECKUE HCHONR3Ys TCPMUHOIIOTHIO, H n300pakath ¢ MOMOWBIO | yeryok3opatme E:)aosrsé?:;llzzlqng/el;ir;:I;ﬁ%ﬁéﬂ/opredelen|e-
CJUMHUIIIB! JUTHHBT YCPTEKHBIX MHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, |\ «OneHOYHOro
Ty, YTOJI, IOMaHYI0, OKPY>KHOCTB; THCTaY:
2
Pacno3naBaTth, = TPUBOAWTH  TIPAMEPH  OOBEKTOB
peanbpHOrO MHpa, UMernMx (GopMy H3yueHHBIX (UTYp,
OILICHUBATDH WX JIMHEHHEIC pa3MepHI;
Hcnonp3oBaTh  NUHEWKY ©  TPaHCIOPTHP  Kak
HHCTPYMEHTHI JUIA IIOCTPOCHUS U U3MEPEHHUS: U3MEPSTh
JUIMHY OT pe3Ka, BEJWYMHY YIJIa; CTPOUTH OTPE30K
3aJaHHOM  JUIMHBI, YTOJ, 33JaHHOW  BEIIMYHHBL,
OTKJIa/IbIBaTh LHMPKYJEM paBHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTH 3aJJaHHOTO pajinyca;
2.2.| OxpyxHocts M kpyr. ITpaktuueckas paboral 4 Wso6paxarh Konpurypauun reomerpuueckux ¢uryp u3 IMpaxTuyeckas | https://www.yaklass.ru/p/matematika/6-
«IToCTpOEHHUE y30pa U3 OKPY/KHOCTEI» OTPE3KOB, OKPYXKHOCTCH, MX 4acTCH Ha HEIMHOBAHHOW U naGora; k_Iass/qe(_)_metrlcTesllzle—l_‘lqurv—l-te;a- -
KJeTyaTtoil Gymare; mpemsiarath, OMMCHIBATE U 0OCYXKIaTh simmetriia-na-ploskosti-13781/okruzhnost-i-
krug-chislo-pi-dlina-okruzhnosti-ploshchad-
CTIOCOOHI, QITOPUTMBI MTOCTPOCHHS; Kruaa-13694
PacmoznaBath W M300pakaTh Ha HEIMHOBAHHOW U
KJIeT4aTol Oymare mpsiMOH, OCTPBIH, TYIIOH, pa3BEPHYTHINA
YIJIBI; CPAaBHUBATH YTIIBL,
BrrucnaTe IIHHBI OTPE3KOB, JTOMAaHbIX;
2.3.| Yron. Ilpsimoii, ocTpbiii, Tymoii  m|5 IMonumaTs ©  UCHONB30BaTh TNpd  peuieHun  3axaad| [Ipaktuueckas | https:/www.yaklass.ru/p/matematika/s-
pa3BepHyTbill  yrabl. M3MmepeHue  yrios. 3aBUCHMOCTH MEX]Y €IMHUIIAMU METPUYECKON CHUCTeMbl| paboTa; 'i‘zlfnsggﬁ?eff;::ﬁisglﬁglqurv-13743/uq0|-
IMpakTryeckas padora «I[locTpoeHune yriosy» Mep; 3HAKOMUTBCA C HEMETPHUUECKUMH CHUCTEMaMU Mep;
BBIpAXaTh [UIMHY B PAa3IMYHBIX EAMHUIAX W3MEPEHHS;
HccnenoBate ¢urypsl M KOHUTYpalyu, HCHONB3YS
rQpoBkIe pecypcehl;
Pa3gen 3. OObIKHOBeHHbIE APOOH 48
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3.1.| Ipo6s. IlpaBunbHblE M HeNpaBWIbHBIE |9 MopnenupoBath B rpaduueckoii, mpeamerTHoit ¢opme, c| [TncbMeHHBI https://www.yaklass.ru/p/matematika/s-
npo6u. OCHOBHOE CBOHCTBO Apo6H IOMOIIBIO0 KOMIBIOTEPA HOHATHS U CBOMCTBA, CBA3aHHBIE C| H KOHTPOJIb; Klass/obyknovennye-arobi-13744/delenie-s-
. ostatkom-poniatie-obyknovennoi-drobi-13672
OOBIKHOBEHHOI IpoOBIo;
YuTath U 3alKCHIBATh, CPABHUBATH OOBIKHOBEHHbBIE APOOH,
mpejyiarath, OOOCHOBBIBATH M OOCYKJaTh  CIOCOOBI
YHOPSIIOYUBAHHS nIpobei;
WzobpaxxaTh  OOBIKHOBEHHBIE  JApPOOM  TOYKaMH  HA|
KOOPAWHATHOH TPSMOH; HCIOIb30BaTh KOOPIHHATHYIO
OPSAMYIO JJI CPaBHEHUs Apobeid;
3.2.| CpaBHenue npobeii 2 @OpMyIMPOBaTh, 3aMKMCHIBATH C IOMOIILIO OYKB OCHOBHOE| [TMCHMEHHBI https://www.yaklass.ru/p/matematika/s-
CBOICTBO OGBIKHOBEHHOM JPOOH; HCIOIH30BaTh OCHOBHOE| il KOHTPOIIB; klass/obyknovennye-drobi-13744/sravnenie-
N N obyknovennykh-drobei-13675
CBOMCTBO JIpoOW Uil COKpalleHusi qpo0el W MpUBEACHUs
npoou K HOBOMY 3HAMEHATEJIO;
[peacTaBasiTh CMEIIAHHYIO IPOOb B BUJIE HEMPABHUIBHOM U]
BBIJICIIATH IETYIO YaCTh YUCIIa U3 HEMPABUIBHOW ApOOH;
3.3.|CnoxxeHne u BbIYUTAHHE OOBIKHOBEHHBIX| 19 Bbinonusts apugmeririeckne ACHCIBHA - € | TecTupoBanme; | https://www.yaklass.ru/p/matematika/s-
apobeil. Cwmemannas apoGb.  PelueHue OOBIKHOBCHHEIMH ~ JAPOOSMH; TPUMEHATH  CBOMCTBa klass/obyknovennye-drobi-13744/sravnenie-
TEKCTOBBIX 327134, CONEPIKAIIIX APOGH apupMeTHYECKUX  JEHCTBUM IS palMOHAIN3aIMU obyknovennykh-drobei-13675
BBIUMCIICHUH;
BhIMONMHAT, ~ MPUKHUAKY W OLUGHKY  pe3yibrara
BBIYMCIICHUH, TIpe[yiarath W TMPUMEHSTh OPHEMBI
IIPOBEPKU BBIUNCIICHUH;
3.4.| YMHOXKEHHE U JeieHue oObIkHOBeHHBIX | 10 IlpoBoauTh HCCIENOBAHMS CBOWCTB APOOCH, OMMPAACH HA| [Ty01 viennpl https://www.yaklass.ru/p/matematika/s-
1pobeit; B3aMMHO-00pATHEIE Jpobu YHCIIOBBIE SKCIEPUMEHTHI (B TOM 4YHCIE C ITOMOIIBIO i KOHTPOIIB; klass/obyknovennye-drobi-
P i ) KOMIIBIOTEPA); ’ 13744/umnozhenie-i-delenie-obyknovennoi-
CHICHAE TEKCTOBBIX 3allad, COACpKaIlIMX ’ drobi-na-naturalnoe-chislo-13677
Apo6H Pacrio3HaBaTh HCTHHHBIC W JIOXKHBIE BBICKA3bIBAHHS O
JpO0sIX, TPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIAHHS BHICKA3bIBAHUIA;
Pemath TEeKCTOBBIE 3ajaud, cojepXKaiiue JpOOHbBIE
JIaHHBIC, M 33/1a41 Ha HAXOXKACHHUE YacTH LIEJIOr0 U LEJIOro
T0 €T0 YaCTH; BBIABIIATH X CXOJCTBA M Pa3JINYUSL;
3.5.| OcHOBHBIE 334K Ha IPOOH 6 MopenupoBaTe XOA PpCIICHUS 3aa4dl C IIOMOLIBIO [IHuChEMEHHBI https://www.yaklass.ru/p/matematika/5-
pHUCYHKA, CXeMBI, TaOJIHIIBI; i KOHTpPOIIB; klass/obyknovennye-drobi-
; . - .
TIpuBOUTE, pa3OUpaTh, OLIEHUBAThL PA3IMYHbIE PEIIEHHS, 13744/nakhozhdenie-chasti-ot-tcelogo-i-
. . chisla-po-ego-chasti-13678
3aIMCH PeIICHUI TEKCTOBBIX 3a/1a4;
6. Kpuruueckn — OleHMBAaTh — MOJYYEHHBIH  pE3yINbTar, https://www.yaklass.ru/p/matematika/s-
pUMEHEHHUE VKB TSI 3aICH OHTPOJIbHA
MATEMATHIECKHX BbIpasKeHuil " OCYWIECTBATE  CAMOKOHTPOJIb, TIPOBEPSAS  OTBET HA | 4 naGora; klass/obyknovennye-drobi-
; . - .
T —_— COOTBETCTBHE YCIOBHIO, HAXOIHTb OLIMOKH; 13744/nakhozhdenie-chasti-ot-tcelogo-i-
p chisla-po-ego-chasti-13678

3HAaKOMUTBCS C UCTOPHUEH pa3BUTHS apU(PMETHKHY;
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https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/nakhozhdenie-chasti-ot-tcelogo-i-chisla-po-ego-chasti-13678

Pasnen 4. Harusignass reomMerpus.
MHOroyroJibHUKHU

10

4.1.

MHOroyrojabHUKH. UeTbIpEXYToJbHUK,
IpsIMOYTONBHUK, KBaapaT. Ilpaktuueckas
pabora «IlocTpoeHue mNpPSIMOYrOJbHUKA C
3aJaHHBIMM CTOPOHAMH Ha HEITMHOBAHHOMN
Oymare»

OnwuceBaTh, HCMONB3YS TCPMHUHOJIOTHIO, H300pakaTh C
MIOMOIIBI0  UYEPTEKHBIX HHCTPYMEHTOB U OT  PYKH,
MOJIETIMPOBATh U3 OyMard MHOTOYTOJIbHHUKH;

[IpuBoguTs mpHUMEpPH OOBEKTOB pPEANBHOTO MHPA,
nMeromux GopMy MHOTOYTOJNBHUKA, MPSIMOYTOJIbHUKA,
KBaJpaTa, TPEYrolbHUKA, OLIEHUBATh WX JIMHEIlHbIE
pa3Mepsl;

Brruncnsarse: epUMETP
MIPSIMOYTOJIbHUKA, MHOTOYTOJIbHHKA,
NpSIMOYTOJILHHMKA, KBAaIpaTa,
N300paxaTb  OCTPOYTOJbHBIE, NPSMOYTOJNBHBIE H
TYNOYTOJIbHBIE TPEYTOJIbHUKHY;

CrtpouTh Ha HENMHOBAaHHON M KieTyaTtod Oymare
KBaJpaT M TMpPAMOYTOJbHUK C 3aJaHHbIMU JJIIWMHAMU
CTOPOH;

TPEyTrONbHHKA,
I (0)i1E:DI) 3

[IpakTuueckas
paborta;

https://www.yaklass.ru/p/matematika/6-
klass/geometricheskie-figury-i-tela-
simmetriia-na-ploskosti-13781/nachalnye-
poniatiia-i-fakty-kursa-geometrii-15254

4.2.

TpeyroiabHUK

UccrenoBaTh CBOWCTBA TPAMOYTONBHUKA, KBajapara
nyTéM  JKCIepUMEHTa,  HaOJIOJeHUs,  HM3MEPEHUs,
MOJCTUPOBaHUs; CpaBHMBATh CBOWCTBA KBajpara U
MIPSIMOYTOJIBHUKA;

KoHcTpynpoBaTh MaTeMaTH4eCKHe NPEATIOKCHHS C
TTOMOIIBIO CBSI30K «HEKOTOPBI», «IH000I»;
Pacno3naBaTh UCTUHHBIC M JIOKHBIC BBICKA3BIBAHHS O
MHOTOYTOJTbHHUKAX, MIPUBOIUTH MIPAMEPHI i
KOHTpIpuMephl; MccienoBaTh 3aBUCUMOCTH  TUTOIIAH
KBaJIpaTa OT JIJIMHBI €T0 CTOPOHBI;

Ucnonb3oBate  cBOWCTBa  KBagpaTHOM  CETKU  JUIS
noctpoeHuss Guryp; pasOuBaTh MPSIMOYTOJBHUK Ha
KBaJ[paThl, TPCYTOJILHUKH; COCTAaBIIATH (UICYpPHl U3
KBa/IpaTOB U NPSMOYTOJIbHUKOB M HAXOJIUTh UX IUIOMIA[b,
pa3duBath QUTYpHI Ha TPSIMOYTOJEHUKH W KBaIpaThl H
HaXOJIMTh MX ILJIOIA/Ib,

VYcTHbll ompoc;

https://www.yaklass.ru/p/mate

matika/5-klass/geometricheskie-
figury-13743 /treugolnik-
ploshchad-treugolnika-13425

4.3.

[Tromans ¥ mepuMeTp NpPSIMOYTOJbHUKA U
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX u3
MPSIMOYTOJTBHUKOB, ~ €IWHUIBI  IUTOIIA/IH.
IlepumeTp MHOTOYrONbHUKA

BelpaxaTs BenMYMHY MJIOMIAJU B Pa3IMYHBIX €IUHULAX
HU3MEpPEHUs] METPUYECKOM CUCTEMBI MEp, IIOHHMaTb U
HCIIOJIb30BaTh  3aBUCHUMOCTH  MEXIYy METPUYECKUMU
€IVHULIAMU U3MEpEHUs ILIOLaHY;

3HaKOMHUTBCA C TNpPUMEpPaMH TNPUMEHEHHs IUIOmand u
NepuMeTpa B IPAKTUYECKUX CUTYyaLUsX;

Pemare 3amaum w3 peanpbHOM KWM3HM, Mpeiaratb U

OGCy)KHaTI) pa3janvHbIC CII0COOBI peuicHus 3aaa4;

[TucbmeHHBI
Il KOHTPOJIB;

https://www.yaklass.ru/p/matematika/s-
klass/geometricheskie-figury-13743/svoistvo-
uglov-treugolnika-razmery-obektov-
okruzhaiushchego-mira-masshtab-13426



https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/nachalnye-poniatiia-i-fakty-kursa-geometrii-15254
https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/nachalnye-poniatiia-i-fakty-kursa-geometrii-15254
https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/nachalnye-poniatiia-i-fakty-kursa-geometrii-15254
https://www.yaklass.ru/p/matematika/6-klass/geometricheskie-figury-i-tela-simmetriia-na-ploskosti-13781/nachalnye-poniatiia-i-fakty-kursa-geometrii-15254
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/svoistvo-uglov-treugolnika-razmery-obektov-okruzhaiushchego-mira-masshtab-13426
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/svoistvo-uglov-treugolnika-razmery-obektov-okruzhaiushchego-mira-masshtab-13426
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/svoistvo-uglov-treugolnika-razmery-obektov-okruzhaiushchego-mira-masshtab-13426
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/svoistvo-uglov-treugolnika-razmery-obektov-okruzhaiushchego-mira-masshtab-13426

Pa3nen 5. lecsiTuuHbie APOOH

38

5.1

JlecsaTiyHas 3amnuch Apooei.

[IpeacraBnsate  pecsAiTH4Hyr0  OpoOb B BHIC
OOBIKHOBCHHOW, YWTaTh W 3aIMCHIBaTh, CPaBHUBAThb
JeCATHYHbIE NpoOH, Npeaiaratb, OOOCHOBHIBATH U
00CYXIaTh CHOCOOBI YHOPSIOYMBAHUS JECITUYHBIX
npobeii;

WzobpaxxaTh  OecSITHYHBIE poOW  TOYKAMH  Ha
KOOPJIUHATHOU IPSAMON;

BersaBnare CXOZCTBa u pasnu4us IIPAaBHII
apr(METHIECKUX NEHCTBHI C HATYPaJbHBIMH YHCIAMH
U ICCATHYHBIMU JPOOSIMHU, OOBACHATD UX;

BainonHaTe apudmeTHIecKre JIeCTBUSA c
JECATHIHBIMU ~ APOOSMH; BBIIOJNHATE MNPUKUIKY H
OLICHKY pe3yJIbTaTa BbIYMCIICHUM;

IInceMeHHBI
1 KOHTPOJIb;

https://www.yaklass.ru/p/matematika/s-
klass/desiatichnye-drobi-13880/poniatie-
desiatichnoi-drobi-predstavlenie-desiatichnoi-
drobi-v-vide-obykn -13596

5.2.

CpaBHeHue JIECATUYHBIX Jpooei.

OkpyrieHue IecATUIHBIX Tpooeid

[IpuMeHsaTh CBOHCTBA apUPMETHICCKUX NEHCTBHHA IS
palMoHaIU3alMH BEIYUCICHHN;

[TpuMeHsTh NpaBUIIO OKPYTIICHUS JECATHYHBIX Ipo0eii;
[IpoBoauTh UCCIENOBaHMS CBOMCTB AECATUYHBIX IPOOEi,
OIMpasich Ha YHUCIIOBBIE SKCIEPHUMEHTHI (B TOM YHCIE C
MOMOIIBI0  KOMITBIOTEPA), BBIABMIaTh THIOTE3Bl U
HNPUBOJUTH UX 000CHOBAHHUS;

Pacno3HaBaTh HUCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS O
Jpo0sIX, TPUBOANTD NPUMEPHI M KOHTPIPHMEPHI, CTPOUTH,
BBICKA3bIBAHMS U OTPULIAHHS BHICKa3bIBaHUI,

Pemate TekCTOBBIE 3ajaud, coZep)Kamue JIpoOHBIE
JJAaHHBIE, 1 Ha HAaXOXJEHHE YacTH LeJIOro U LEJIOoro Mo ero
YacTH; BBIABIIATH UX CXO/CTBA U PA3JINUHNS;

IInceMeHHBI
I KOHTPOJIB;

https://www.yaklass.ru/p/matematika/s-
klass/desiatichnye-drobi-13880/desiatichnye-
drobi-sravnenie-13416

5.3.

JleficTBUST ¢ JACCATHMYHBIMH  JIPOOSMHU.
Pemienrie TEKCTOBBIX 3ajad, COJEpKALIAX
npobu. OCHOBHEIC 33]]a4i Ha APOOU

27

MopenupoBaTh XOA peELICHHUA 3aJadd € [OMOLIbIO
pUCYHKa, cXeMbl, Ta0munel. [lpuBOmUTH, pa3Ouparts,
OLICHMBATH pAa3lWYHbIC pEIICHUS, 3aliCH pPEIIeHUH
TEKCTOBBIX 3a7a4;

OmnepupoBath IpOOHBIMM  YHCIAaMH B pealbHBIX
JKI3HEHHBIX CUTYaIUIX;

Kputnuecku  oueHMBaTH  MOJIYYEHHBIM  pe3ysbTarT,
OCYILECTBIISAITh CAMOKOHTPOJIb, TIPOBEpsisi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOJUTh OIINOKH;
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apUPMETHKH;

Kontponsaa
st paboTa;

https://www.yaklass.ru/p/matematika/s-
klass/desiatichnye-drobi-13880/desiatichnye-
drobi-slozhenie-i-vychitanie-13628

Pazgen 6. Harnsinnas reomerpust. Tena
U QUrypbl B IPOCTPaHCTBE



https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/poniatie-desiatichnoi-drobi-predstavlenie-desiatichnoi-drobi-v-vide-obykn_-13596
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/poniatie-desiatichnoi-drobi-predstavlenie-desiatichnoi-drobi-v-vide-obykn_-13596
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/poniatie-desiatichnoi-drobi-predstavlenie-desiatichnoi-drobi-v-vide-obykn_-13596
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/poniatie-desiatichnoi-drobi-predstavlenie-desiatichnoi-drobi-v-vide-obykn_-13596
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-sravnenie-13416
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-sravnenie-13416
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-sravnenie-13416
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-slozhenie-i-vychitanie-13628
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-slozhenie-i-vychitanie-13628
https://www.yaklass.ru/p/matematika/5-klass/desiatichnye-drobi-13880/desiatichnye-drobi-slozhenie-i-vychitanie-13628

6.1.| MHororpaHHuUKH. Uzobpaxenue |4 Pacniosnasath Ha 4epTeixax, PUCYHKaX, B OKPYKAIOWEM | [Tycpvenmpr https://www.yaklass.ru/p/matematika/5-
MHOTOTPAHHHKOB. Mo MHUpe MPSMOYTOTbHBIA napaJuiesenumnest, Ky0, | KOHTDOJB; Iigagsslzje?i?:qtgfhglsnki?_tzlrz_lIeIe o
NPOCTPAHCTBEHHBIX TEIT MHOTOTPHHHKH, OHCHBATS, HCTIONB3YS TEPMUHONOTHIO, oprederzenie-sv;stv:-lg545 pIp
OLICHUBATh JINHEITHBIC Pa3Mephl;
[puBomuTs TpHUMEPHl OOBEKTOB PEATBHOIO  MHPA,
UMEIOIMX (OPMY MHOTOTPaHHUKA, MPSIMOYTOIHHOTO
mapajuiesienuena, Kyoa;
NzobpaxkaTs Ky0 Ha KiIeTdaTOl Oymare;
HccnemoBaTh  cBoiicTBa  Kyba,  MPSAMOYTOJIBHOTO
napajuiesenuIea, MHOTOrPaHHHKOB, HCIIOJIb3YS MOJEIH;
6.2.| IIpsAMoyroibHBIH  Tapamienenunesn, Kyo. | 2 Pacniosnaate  u  m3obpakarh  passéprin  Kyba M [paktuueckas | https:/www.yaklass.ru/p/matematika/s-
PaseépTku Kky6a M  HapalelenuIena. Hapajuieneinnmnena, pabora; Iigaggg(;e?ig];tgLChsfnkl?__tzlr;|e|e ined-
IpaxTieckas pabora«PassépTa Ky6ar. MopenupoBath Ky0 W mapajuiejenunen H3 Oymardn | razvertEa-lsssg yi-p pip
MPOYHX MaTEPUAIOB, OOBICHITEH CIIOCOO MOICIUPOBAHHS; N
Haxomuts u3MepeHus, BBIYKUCIATD IUIONIA/b TOBEPXHOCTH;
00BéM  Kky0a, TPSIMOYrOJILHOTO  HapajUIeleHunena;
HCCIIEIOBaTh 3aBHCHMOCTh 00BEMa Ky0a OT [UIHHBI €ro
pebpa,  BbIIBHTaTh W OOOCHOBBIBATH  THIIOTE3Y;
HaOnronate ¥ NpPOBOOUTH AHAJOTHH MEXIY HOHATHAMH
IIoIaau U 00bEMa, mepuMeTpa M IUIOLIaH IIOBEPXHOCTH;
6.3.| O6BEM Ky6a, IPAMOYTOIBHOTO 3 PacrosHaBaTh MCTMHHBIE U JIOKHBIE BBICKA3BIBAHUA O | [[ychMEHHEL https:/Awww.vaklass.ru/p/matematika/5-
napajienenuneaa MHOI'OrpaHHHUKaXx, MPUBOIUTH IIpUMEPBL i i KOHTPOJID; kIass/geo.metricheskig—tela— _
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHULAHHS 13832/priamougolnyi-parallelepiped-obem-
BBICKa3bIBaHH; 13951
Pemate 3agaun u3 peanabHOM KU3HM;
Pa3znen 7. IloBTOopenue u 06o01eHne 10
7.1.| IToBTOpEHNE OCHOBHBIX MOHATUH 1 10 BblunMcaaTh  3Ha4YeHUs ~ BbIpaxkeHud,  conepxamux| BIIP; https://www.yaklass.ru/pivpr-5-
MeTO10B Kypca 5 kiacca, 00001ieHne HATypalbHble 4YHCJA, OOBIKHOBCHHBIC M JECATHYHBIC IgIgazs;;ngg}s::?;ﬁllt_rgglzglgfhnve-varlm
3HAHWH npoou, BBINIOJIHSATH|
mpeoOpa3oBaHusg YHCeT;
BeiOupaTh cnoco® CpaBHEHHS YHCeN, BBIYUCIICHHH,
NPUMEHATh CBOWCTBA apU()METHYESCKUX JACHCTBHA aiIs
panmoHanM3anuu BBIYMCJICHU;
OcyLIecTBIATh CAMOKOHTPOJIb BBINOIHIEMBIX JACHCTBUH H
CaMOIPOBEPKY pesynbrara BBIYHCIICHUIA;
Pemate 3agaum W3 peasbHONW JKU3HH, MPUMEHSTH
Obmee KOJIHIECTBO YaCOB M0 170

nporpamMmme



https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-obem-13551
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-obem-13551
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-obem-13551
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-obem-13551
https://www.yaklass.ru/p/vpr-5-klass/matematika/trenirovochnye-varianty-6929790/variant-1-6929791
https://www.yaklass.ru/p/vpr-5-klass/matematika/trenirovochnye-varianty-6929790/variant-1-6929791
https://www.yaklass.ru/p/vpr-5-klass/matematika/trenirovochnye-varianty-6929790/variant-1-6929791

TEMATHYECKOE INTAHUPOBAHHE

Haumenos KounyecrBo yacoB
aHUe KOHTP
a3/aejioB U IIPAKTUY Buanl OPMBbI
Ne n/m | P24 Tema ypoka OJIbHEBIL| TP At op
TeM BCEro e eckue KOHTPOJISt
nporpamMm pador | padoTsI
bl bl

1. 11 Harypanbhbie uncna u Hynb. Jlecsituunas cuctemal 1 0 0 CamoolieHka ¢
cuncieHus. [1o3UIMOHHAs CHCTEMa CUUCIICHUSL. UCIIONB30BaHHEM
PumMckas Hymepalms Kak NpuMep HETO3UIMOHHOW «OILEHOYHOTO JINCTaY;
CHCTEMBI CUUCIICHUS.

2 11 HarypanbHoe 4uciio. Psg HaTypagbHBIX dHCel 1 0 0 MaremaTtuyeckuit

IUKTaHT

3 12 N3zobpaxenue HaTypaJIbHBIX yucen| 1 0 0 CamoorieHka c
TOYKAMH Ha KOOPAWHATHON (YHCIOBOIT) MPIMOM. HCIIONB30BaHHEM
Yucno 0. «OLeHOYHOTO

JIHCTaY;

4 12 N3zo6paxeHue HATYpaIbHbBIX gucen| 1 0 0 [TucbMeHHbBII
TOYKaMH Ha KOOPAMHATHOW (YHCIIOBOI) NPSIMOM. KOHTPOJIb
Yuco 0.

5 12 CpaBHeHue HarypaibHbIX uucen. CpaBHenwue| 1 0 0 YcTHBI onpoc
HaTypaJbHBIX YHcel ¢ HyneM. Crioco0bl cpaBHEHUSL.

6 12 CpaBHeHue HarypainbHBIX uucend. CpaBrenue | 1 0 0 VYcTHbll onpoc
HAaTypalpHbIX 4ucen ¢  HyleM. CrocoObl
CpaBHCHHUSL.

7 12 OxpyriieHHe HaTypajJbHBIX YHCEIl. 1 0 0 CamoolieHka ¢

UCIIOBE30BaHHEM
«OIIEHOYHOTO JINCTa»
12 OKpyTJIeHHE HATYPaJbHbBIX YHCEIL. 1 0 0 ITucbMeHHBIN
13 . o
CroxeHHe HATypalbHBIX 4YHCEN; CBOMCTBO Hyis| 1 0 0 VeTHBIN 0mpoc;
DU CIIOKEHHU.

10. 1.3 . .y
CroxeHne HaTypalbHBIX YHCEN, CBOWCTBO Hyus| 1 0 0 YcrHblit onpoc;
TIPH CITOXKEHHH.

11. 1.3 . CamoorieHKa ¢
BerauTaHue Kak JeiicTBHe, 00paTHOE CI0KECHHIO. 1 0 0

HCIIONTb30BaHUEM
«O1LIEHOYHOTO JIUCTAY,;

12. 13 . o

BerauTaHue Kak JeiicTBHe, 00paTHOE CI0KECHHIO. 1 0 0 [TuchbMeHHBIH
KOHTPOJIB;

13. 13 o o .
VMHOXKEHHE HATYPaJIbHBIX YKCel; CBoCTBa HyIs 1 | 1 0 0 VYcTHBIN 0mpoc;
€IIMHULIBI IPH YMHOKEHHH.

14, 13 y Ny ,
VMHOXKEHHE HATypalbHBIX YHCel; cBoMcTBa Hyis u| 1 0 0 VYcTHBIR 0mpoc;
eIMHUILIBI IPU YMHOKEHHH.

15. 1.3 .

JleneHue Kak JedcTBUE 0OPATHOE YMHOKEHHIO. 1 0 0 CamoolieHka ¢

HCIIONB30BaHUEM
16. 1.3 . .
JleneHue Kak JedcTBUE 0OPATHOE YMHOKEHHIO. 1 0 0 TecTupoBanue;

17. 1.3 o o o .
KOMIOHEHTBI IeHCTBUA, CBA3b MEKIY HUMH. 1 0 0 VCTHBIH 0mpoc;

18. 1.3 o o . .
KOMIOHEHTBI IeHCTBUA, CBA3b MEKIY HUMH. 1 0 0 VYerHsIi ompoc;

19. 13 . o -
KoMIOHEHTBI IEHCTBUA, CBA3b MEKAY HUMH. 1 0 0 YerHsIi onpoc;

20. 1.3
IlpoBepka  pe3ynbTaTOB apu¢pmernyeckoro |1 0 0 CaMool1IeHKa C
JCHCTBHS HCIIONB30BaHHEM

«O1LIEHOYHOTO JUCTAY,




21. 1.3 .
IIposepka pe3ynbTaTa apuUPMETHIECKOTO [TuceMeHHbIiH
JeiCTBUSL. KOHTPOJIb;

22. N YerHbli onpoc;

14 [lepemecTHTeIFHOE M COYETATENBHOE CBOMCTBA poc;
(3aKOHBI) CIIOKEHUS u YMHOXKEHUS,
pacrpeeuTeIbHOS CBOWCTBO (3aKoH)

YMHOKEHUSI.
23. .

1.4 [lepemecTuTenbHOE M COYETATENILHOE CBOMCTBA CamoolieHKa ¢
(3aKOHBI) CIIOXKEHUS u YMHOXKCHHUS, HCTIOJIb30BaHUECM
pacrpenenuTeNbHOe CBOMCTBO (3akomn) «OLIeHOYHOTO JTUCTaY;
YMHOQXKCHHUSL.

24, .

1.4 Wcnons3oBanue OykB IS 0003HaUEeHU YcTHbIH ompoc;
HEU3BCCTHOTO KOMIIOHCHTAa W 3allUCH CBOWCTB
aprudMETHUSCKUX TEHCTBUH.

25. o

14 Pemenne TEKCTOBBIX 3ajad  apu(PMETHIECCKUM YcTHBIH ompoc;
CITOCOOOM.

26. .

1.4 Pewenne 3amay  mepebOpoM BCEX BO3MOXKHBIX YcTHBIH onpoc;
BapuaHTOB. lcCmoyib30BaHHE MpH PEIICHUU 3a1ay
TaOJIMIL U CXEM.

27. .

15 Jenutenu W KpaTHBIE 4YHCIA, pa3JIOXKEHHE Ha YcTHBIH onpoc;
MHOHTEITH.

28. .

15 Jenutenn W KpaTHbIE 4YHCIA, pa3JIOXKEHHE Ha YcTHBI ompoc;
MHOKHTEITH.

29. .

15 [IpocTeie U cocTaBHEBIC YHCTA. [MucemeHHBIH

30. .
15 IIpuznaku genumoctu Ha 2, 5, 10, 3, 9. YcTHBI ompoc;
3L .
15 IIpuznaku genumoctu Ha 2, 5, 10, 3, 9. Y CTHBI ompoc;
32. o
15 [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. VYcrHbIl onpoc;
33. .
15 IIpuznaku genumoctu Ha 2, 5, 10, 3, 9. [TucbMeHHBIH
KOHTPOJIb;
34. o
15 Jlenenue ¢ ocratkom. YcTHBIH ompoc;
35. .
15 Jlenenue ¢ ocraTkom. [TucemeHHBII
KOHTDOJb;
36. o

1.6 CrenieHb C HaTYpaJBHBIM ITOKa3aTesleM. 3alich YcTHBIH onpoc;
YKCiIa B BUAE CYyMMBI Pa3psIHBIX ClIaracMbIX.

37. .

16 CrenieHb C HATYPaJIBHBIM ITOKa3aTelleM. 3aluch [MuceMeHHBIH
YKCiIa B BUAE CYyMMBI Pa3psIHBIX ClIaracMbIX. KOHTPOJIb;

38. o o

1.7 UmncnoBoe BbIpakeHHe. BrprancieHune 3HAYCHHUN YcTHBIH onpoc;
YHCJOBBIX BBIPAKCHHUH, MOPSIOK  BBIIOIHEHUS
JIEUCTBHIA.

39. o
1.7 Hcnonp3oBanue npu BBIUNCIICHUSX YcTHBIH onpoc;

MePEMECTUTENILHOTO M COYETATEIbHOTO CBOWCTB
(3aKOHOB) CITIOXKECHHSI u YMHOKEHUS,
pachpeeIMTeNbHOrO CBOMCTBA YMHOXKEHHUSL.




40.

1.7 Hcnons3oBanue npu BBIYMCIICHUSAX [TuceMeHHbIiH
MEePEMECTUTENIBHOTO M COYETaTeNIbHOIO CBOICTB KOHTPOJIb,
(3aKOHOB) CIIOYKECHUS u YMHOXEHHUS,
pacIpeaenuTeIbHOr0 CBOHCTBA YMHOKEHUSI.
41. i .
1.7 Pewlenne  3amav, CcoJepKalMX  3aBUCUMOCTH, YerHblit onpoc;
CBS3BIBAIOIME  BEJIMYMHBI:  CKOPOCTh,  BpEM,
paccTosiHKE; IeHa, KOJTUIECTBO, CTOMMOCTb.
42. . . )
1.7 Enuannsl  m3mepenusi:  Macchl, 00bEMa, IIEHBI; YcrHblit onpoc;
paccTosiHusl, BpEMEHH, CKOpocTH. CBS3b MEXIy|
eMHNAIIAMU U3MEPEHHs KaXKI0H BEIININHbL
43.
1.7 KontponmsHass pabora mo Teme "HartypambHble Kontponbnas pabora;
grcia. J{edCTBHS ¢ HATypaIbHBIMA YHCIIaMH'"
44, y ,
2.1 Harnsagaele  nmpexnctaBieHuss o ¢GuUrypax — Ha VYerHslii onpoc;
IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, JIyd, YTOJl,
JIoMaHasl
45, . .
2.1 JlnrHa OTpe3Ka, METPUYECKUE €ANHHLIBI JUTHHBI. VYerHslit onpoc;
46. .
2.1 JlmiHa TOMaHOM. CamoorlieHKka
HCTIONIb30BaHUEM
«O1EHOYHOTO JINCTAY;
47.
2.2 Harnsinaele  npexncrtaBineHust o ¢urypax — Ha CamoorieHKa ¢
IUIOCKOCTH: OKPY)KHOCTB, KPYT. UCIIOJIb30BaHHEM
«O1EHOYHOTO JINCTAY;
48. .
2.2 Harnsaneele  mpencrtaBieHuss o — Qurypax — Ha [TuceMeHHBII
TUIOCKOCTH: OKPY>KHOCTB, KPYT. KOHTPOJIb;
49. -
2.2 W3zobpaxenune ¢uryp, B TOM 4HUCIE Ha KIETYATOM CamoorieHKa ¢
Oymare. UCTIONIb30BAaHUEM
«O1EHOYHOTO JIHCTAY;
50. . . o
2.2 [MocTpoeHne KoHPUTYpaHii U3 YacTel IPSIMOiA, IIpakTuueckas
OKpY>XHOCTH Ha HEJIMHOBAHHOMW U KJIETYATOMN pabora;
Oymare.
51.
2.3 Harnsgaele  mpencraBienus o ¢urypax  Ha CamoorneHka
TUIOCKOCTH: yTOJ. UCTIONIb30BAaHUEM
«O1EHOYHOTO JIHCTAY;
52. . . . .. o
2.3 VYron. IlpsaMoif, ocTpslii, Tymoil M pa3BEPHYTHIH CamoorieHKka ¢
YIJIBL HCIIOJIb30BaHHEM
«OILIEHOYHOT0 JIUCTaY;
53. . . . i . .
2.3 Vron. IlpsaMoif, ocTpslii, Tymoil u pa3BEPHYTHII [MuceMeHHBIH
YTIIBL KOHTPOJIb;
54.
2.3 W3MepeHne M NOCTPOEHUE YIIOB C IOMOUIBIO CamoorieHKka ¢
TPaHCIIOPTHPA. UCTIONIb30BAaHUEM
«OILIEHOYHOT0 JIUCTaY;
55.
2.3 V3mepenne W TNOCTPOEHHE YIJIOB C MOMOUIBIO [MpakTHyeckas
TPaHCIOPTHPA. pabora;
56. o .
3.1 IIpeacraBiacHre 0 APOOH KaK CIOCOOE 3aIMCH YaCTH YcTHBIR 0npoc;

BenuIrHbI. OOBIKHOBEHHBIE IPOOH.




57.

3.1 [IpencraBnenue o Ipodu Kak criocode 3amucH YacTH CamoorieHKa c
BennunHbL. OOBIKHOBEHHBIE APOOH. UCIIOJIb30BAaHUEM
«OLeHOYHOTO
58. .
3.1 [IpencraBnenne o ApobU Kak criocode 3anKCcH YacTy ITruceMeHHBIH
Benn4nHBL. OOBIKHOBEHHBIE APOOH. KOHTPOJIb;
59. .
3.1 [IpaBuibHEIE U HETIPABHIIBHEIE TPOOH. VYcTHBI onpoc;
60. .
3.1 [TpaBuibHBIE U HEMPaBHUIIBHBIC TPOOH. YcTHBI ompoc;
61. . .
3.1 OCHOBHOE CBOMCTBO APOOH. VYcTHBI onpoc;
62. o o
31 CoxparieHne 1pooei. YcTHBI ompoc;
63. o .
31 CoxkparieHne 1pooei. ITucbMeHHBIi
64. o
3.1 [TpuBenenne 1podu K HOBOMY 3HAMEHATEIO. YcTHBI ompoc;
65. .
3.2 CpaBHeHue qpooei. CamMooIleHKa
UCIIOJIb30BaHHEM
«OIEHOYHOTO JIHCTAY;
66. . .
3.2 CpaBaeHue npodeit. [TuceMeHHbIi
KOHTPOJIb;
67. . .
3.3 CroxxeHue 1 BEIYUTaHUE IpOoOeH. YcTHBI ompoc;
68. . .
3.3 Cro)xeHue 1 BEIYUTaHUE IpOOeH. YcTHBI ompoc;
69. .
3.3 Cro)xeHue 1 BEIYUTaHUE IpOOeH. CaMoorieHKa
HCTIONIb30BaHUEM
«OLEeHOYHOTO JHCTAY;
70. . o
3.3 CroxeHre 1 BEIYUTAHUE IPOOCH. ITuceMeHHBIH
KOHTDOJIb;
71. . o
3.3 CwmemanHas ApoOb; NpENCTaBICHHE CMELIaHHOMH YcrHblit onpoc;
IpoOu B BHJE HEMPAaBWIBHON OpoOW ¥ BbIAEICHUE
LIEJION YacTH YHCIIa U3 HeNPaBHIBHON Ipoou.
72. . o
3.3 CwmemanHas ApoOb; NpENCTaBICHHE CMELIaHHOMH YcrHblit onpoc;
IpoOu B BHJE HENMPAaBWIBHON OpoOU M BbIAEICHUE
LIEJION YacTH YKCiIa U3 HeNPaBHIbHON Ipoou.
73. .
3.3 CMmemanHast JIpoOb; MpPEICTAaBICHUE CMELIaHHOM Camoor1ieHKa ¢
JIpoOH B BHJE HENMpPaBWILHON NPOOHM W BBIJICNICHUE UCTIONIb30BAaHUEM
LEJION YacTH YKCIa U3 HeNpaBHIbHOW IpoOH. «O1EHOYHOTO JINCTaY;
74. . i
3.3 CwmemanHas Apo0Ob; NpeNCTaBICHHE CMELIaHHOMH YcrHblit onpoc;
JIpoOH B BHJE HENpPaBWILHON NPOOHM W BBIJIENICHUE
IIEJION 9acTH Ynclia U3 HeMPaBUIBHOM Ipoou.
75. . o
3.3 CwmemanHas Apo0Ob; NpeCTaBIeHUE CMEIaHHOM [TuceMeHHBII
JpoOu B BHJIE HEMPABUILHOU JPOOH U BBIICIICHIE KOHTPOJIb;
LIEJION YacTH YKcia U3 HeNpaBUIBHOW 1poou.
76. . . .
3.3 W3obpaxenne papobell TOUKaMM Ha YHCIOBOH YcrHslit onpoc;
IPSIMOIL.
77. . . o
3.3 Nzobpaxenne napobel TOYKaMM Ha YHCIOBOH ITucemeHHBIH
IPSIMOIL. KOHTPOJIb;




78.

3.3 CnosxeHre 1 BBIYUTAHUE APOOEH. Camoo1eHKa ¢
HCTIOJIb30BaHUECM
«OLEHOYHOTO JTUCTaY;
79. o
3.3 CnosxeHne 1 BBIYUTAHUE APOOEH. CamoorieHka ¢
HCTIOJIb30BaHUECM
«O1LIEHOYHOTO JUCTAY;
80. . .
3.3 CroxeHre 1 BEIYUTaHUE IPOOCH. YcTHbIH ompoc;
81. . .
3.3 CroxeHne 1 BEIYUTaHUE IPOOCH. YcTHbIH ompoc;
82. . .
3.3 CroxeHne 1 BEIYUTaHUE IPOOCH. YcTHbIH ompoc;
83. o .
3.3 CroxeHue U BbIYUTAHUE APOOCH. YCTHBI onpoc;
84. . .
3.3 Cro)xeHre 1 BEIYUTaHUE IPOOCH. YceTHbIl onpoc;
85. o
3.3 CroxeHre 1 BEIYUTaHUE IPOOCH. TectupoBanue;
86. Ny .
3.4 YMHOXKEHHUE U JiesieHne 1po0eil; B3auMHO-00paTHbIC YcTHBIH onpoc;
JIpoowu.
87. Ny .
3.4 YMHOKEHHUE U JiesieHne 1po0eil; B3auMHO-00paTHbIC VYcTHbIi onpoc;
Jpoou.
88. Ny .
34 YMHOKEeHHUE U JieNieHne qpodeit; B3auMHO-00paTHbIC YcrHblit onpoc;
Ipoou.
89. . .
3.4 YMHOKEHHUE U JieNieHne Ipodeit; B3auMHO-00paTHbIC IMucbMeHHbBIH
Ipoou. KOHTPOJIb;
90. o .
3.4 YMHOXKEHHUE U AeTieHHne IpoOeit; B3anMHO-00paTHBIE YcTHBIH onpoc;
JIpooH.
91. o .
3.4 YMHOXKEHHUE U AeTieHHne IpoOeit; B3anMHO-00paTHEBIE YcTHBIH onpoc;
JIpooH.
92. o .
34 YMHOKEHHUE U JieNieHne Ipobeit; B3auMHO-00paTHbIe YcrHblit onpoc;
Ipoou.
93. Ny .
3.4 YMHOXKEHHE W JeJieHne  JIpo0eil;  B3auMHO- 'YcTHBIH ompoc;
oOpatHbIe APOOH.
94. o .
3.4 YMHOXKEHHE W JeJieHWe  JIpo0eil;  B3auMHO- 'YcTHBIH ompoc;
obOpaTHbIe 1podu.
95. . o
34 YMHOKEHHE W JeneHue  ApoOeil;  B3aWMHO- [TucbMEeHHBIN
oOpaTHbIe 1poou. KOHTPOJIb;
96. .
3.5 HaxosxaeHre 4acTH [eJIOr0 U IEJI0r0 0 ero YacTH. 'Y cTHBII ompoc;
97.
3.5 Haxoxxaenune yacTy 1[eJI0r0 M LEIOTO 0 €ro YacTH. CamooI1ieHKa C
MCIIOIb30BAHUEM
«OLIEHOYHOTO JINCTaY;
98.
3.5 HaxosxneHne 9acTu Ielioro U IeJIoro Mo ero 4acTH. ICamooI1IeHKa ¢
MCIIOIb30BAHUEM
«OLIEHOYHOTO JTUCTaY;
99. .
3.5 HaxosxaeHne 4acTy IeJIoro U IeJIoro M0 ero 4acTH. [MucbMeHHBIN
KOHTPOJIb;
100. .
3.5 PemieHre OCHOBHBIX 3a/1a4 Ha IPOOH. 'YCTHBIH onpoc;




101.

3.5 PerieHne OCHOBHBIX 3aja4 Ha IpOOH. CamoorieHKa
UCIIOJIb30BAaHUEM
«O1EHOYHOTO JIHCTAY;
102. . .
3.6 [Mpumenenne OyKB IJIs 3alMCH MaTeMaTHYECKUX YcrHslit onpoc;
BBIPAYKEHUH U IIPENIIOKEHUN
103. "
3.6 KontpomnsHas padora mo teme "OOBIKHOBEHHBIE Kontponsnas padora;
npoou"
104.
4.1 Harnsigaele  npencTaBieHuss o urypax — Hal CamooneHKa
IUIOCKOCTH:  MHOTOYTONBHHK;  IPSAMOYTOJbHUK, UCTIONIb30BaHUEM
KBaapaT; TPEYTrOJIbHUK, O paBeHCTBE (uryp. «OIEHOYHOTO JHCTAY;
105. y _
41 Harnsioaele  npexncraBieHuss o gurypax — Hal YcTHBI onpoc;
[UIOCKOCTH:  MHOTOYTOJNIBHHUK;  NPSIMOYTOJIbHUK,
KBaapar; TPEYrojbHUK, O paBeHCTBE (uryp.
106. .
41 [lepumeTp MHOTOYTOBHUKA. [TrceMeHHBII
KOHTPOJIb;
107. o
41 Mcnionp30BaHUE CBOMCTB CTOPOH U YIJIOB CamooIieHKa ¢
PSIMOYTOJIbHUKA, KBaJpaTa UCIIOJIb30BaHHEM
«OIEHOYHOTO JIHCTAY;
108. N . .
4.1 Nzobpaxkenne ¢puryp, B TOM 4HCIe HA KIETIATOH YcTHBIH onpoc;
Oymare.
109. .
41 W3obpaxxenue Gpuryp, B TOM YUCIIe Ha KJIETYATON IMpakTryeckas padora;
Oymare.
110. o
4.2 TpeyronpHUK. YcTHBIH ompoc;
111.
4.3 Inomanp NpsSMOYroJbHUKA U MHOIOYI'OJbHUKOB, Camoo1eHka
COCTaBIICHHBIX M3 NPSIMOYTOJBHHUKOB, B TOM HYHCIIE, UCTIONIb30BAaHUEM
(buryp, 1300pa’KeHHBIX Ha KJIETYaTON Oymare. «O1EeHOYHOTO JTUCTaY;
112. o
4.3 [Tnomans NPSIMOYrojbHUKA W MHOTOYTOJIEHHKOB, [TuceMeHHbII
COCTaBIICHHBIX M3 NPSIMOYTOJHHHUKOB, B TOM HYHCIIE, KOHTPOJIB;
(buryp, 1300pa)KeHHBIX Ha KJIeT4aToi Oymare.
113. o
4.3 EnuHuLBI U3MEPEHHUS IUIOLIAIH. VYcTHbli ompoc;
114. . o
5.1 JlecaTudHas 3aHCh APOOEH. VYcTHBIi onpoc;
115. o o
5.1 JlecsiTraHas 3anmuch apooei. IMuceMeHHbIIH
KOHTPOJIb;
116. o o .
5.1 [MpencraBneHne AeCATHYHON apoOW B  BUIE YcTHBIH ompoc;
OOBIKHOBEHHOH.
117. . o
5.1 [pencraBneHne OecCATHYHOH JpoOW B BUAE IIncemenHbIi
0OBIKHOBEHHOH. KOHTPOJIb;
118. o -
5.1 N3o0paxxeHne AecATHYHBIX OpoOeil TOYKaMU Ha VYcTHBIi onpoc;
YHCIOBOM MPSIMOIA.
119. " .
5.1 N3o0pakeHne AECATUYHBIX OpOOCH TOUKAMH Ha ITucemeHHBIH
YHCIIOBOH MPSIMOH. KOHTPOJIb;
120. o o .
5.2 CpaBHEHUE JICCATUYHBIX IPOOCH. YCTHBIHI 0TIpoC;




121.

5.2 CpaBHEHUE JICCATUYHBIX IPOOCH. YCcTHBIHI 0TIpOC;
122. . .
5.2 OxpyrieHne JecITHIHBIX Apodeit [TuceMeHHbIH
KOHTPOJIb;
123. . o
5.2 OxpyrieHue AecATHUHBIX qpooeit VYcTHbll o1npoc;
124, . .
5.2 OKpyriieHHe eCITUYHBIX IpoOeit [TuceMeHHbBII
KOHTPOJIb;
125. Ny y _
5.3 ApruMeTHIeCKIE NeHCTBUS C JECATUIHBIMA VYcTHBI onpoc;
IpOOsIMH.
126. .
53 ApruMeTHIeCKIE NeHCTBUS C JECATHIHBIMA CamoolieHKa ¢
MpoOsMu. UCIIONIb30BaHUEM
«O1EHOYHOTO JIHCTAY;
127. . .
5.3 IApupMeTnuecKkre  IEWCTBHS € JECATHYHBIMU [TuceMeHHBII
IMpoOsMu. KOHTPOJIb;
128. .
5.3 Apudmernyeckue  AEHCTBUSL € JACCSATUYHBIMH Camoo11eHKa ¢
MpoosiMu. HCTIONIE30BaHUEM
«OLeHOYHOTO JTUCTaY;
129. . .
5.3 IApudmerndeckne  IeHCTBHA C  JCCATHYHBIMU YcrHblit onpoc;
IMpoOsMu.
130. .
5.3 Apudmernyeckue  AEHCTBUS € JACCSATUYHBIMH Camoo11eHKa ¢
MpoosiMu. HCTIOJIE30BaHUEM
131. . .
5.3 Apudmernyeckue  AEHCTBUS € JACCATUYHBIMH [TuceMeHHbBII
IMpoOsMu. KOHTPOJIb;
132. o
53 IApudmMeTndeckue  IEHCTBHSA C  JAECATHYHBIMU CamooIieHKa ¢
IMpoOsMu. UCIIOJIb30BaHHEM
«O1LIEHOYHOTO JIUCTAY,
133. . o
5.3 ApudpmeTHueckne  IEHCTBUSL C  JIECATUYHBIMU VYerHbil onpoc;
IMpoOsMu.
134. . o
5.3 ApupMeTHuecKkue  JCUCTBUS € JIECATHUHBIMH YcTHBI ompoc;
IMpoOsIMHU.
135. . o
5.3 IApudmMerndeckne  IEHCTBHA C  JAECATHYHBIMU [MuceMeHHBIH
MpoOsaMu. KOHTPOJIb;
136. .
5.3 ApupMeTHuecKue  JICWCTBUS C  JIECATHIHBIMH] CamooleHKa ¢
po0GsIMu. UCTIONIb30BAaHUEM
«O1EHOYHOTO JINCTAY;
137. . o
5.3 IApupMeTHuecKre  JIeWCTBHS € JECATHYHBIMU YcrHblit onpoc;
INpo0sMU.
138. . .
5.3 IApupMeTnuecKre  JIeWCTBHS € JECATHYHBIMU [TuceMeHHBII
npobsMu. KOHTPOJIb;
139. . o
5.3 ApudMeTHUecKne  IEHCTBUST C  JIECATUIHBIMHU VYcTHbI omnpoc;
IMpoOsMHU.
140. . y _
5.3 ApupMeTHUECKHEe  TEHCTBUS C  JNECATUIHBIMHU VYcTHbll onpoc;
INpo0sMu.
141. .
5.3 IApupMeTnuecKre  IEWCTBHS €  JIECATHYHBIMH CamMoorieHKa
INpo0sMu. MCTIOJTb30BaHUEM

«OILIEHOYHOT0 JIUCTaY;




142.

53 IApudmMerndeckue  IEHCTBUS € JCCATUYHBIMU [TrcbMeHHBIH
IMpOoOsSIMHU. KOHTPOJIb;
143. o
5.3 ApupMeTHUeCKHe ~ ICWCTBUS C  JIECATHYHBIMH] CamoolLIeHKa C
MpoosMu. HCTIONb30BaHUEM
«OIEHOYHOTO JIHCTaY;
144. Ny y _
5.3 ApupMeTHdeCKHe ~ ICWCTBUS C  JIECATHIHBIMH] VYcTHBI onpoc;
INpo0sMu.
145. . o
5.3 IApupMeTnuecKkre  IEWCTBHS € JECATHYHBIMU YcTHBI ompoc;
INpo0sMu.
146. . .
5.3 IApupMeTnuecKkre  IEWCTBHS €  JECATHYHBIMU [TuceMeHHBII
MpoOsMu. KOHTPOJIb;
147. o .
53 PereHre OCHOBHBIX 3a/1a4 Ha IPOOH. YcTHbIH ompoc;
148. o
5.3 PeieHre OCHOBHBIX 3aj1a4 Ha JPOOH. YcTHBI ompoc;
149. o
53 PerieHre OCHOBHBIX 3314 Ha POOU. YcTHBI ompoc;
150.
5.3 Pemmenre OCHOBHBIX 337124 Ha JPOOH. CamooIieHKa ¢
UCIIOJIb30BaHHEM
«O11eHOYHOTO JINCTAY;
151.
5.3 KonTtponbHast pabora mo Teme "JlecaTuuHbie KonTponbhas pabota;
npoou”
152. o
6.1 HarnsmHeie TpencTaBICHUS O TPOCTPAHCTBEHHBIX| VYcTHBIA ompoc;
(durypax: MpsSMOYTONBHBIA Mapajuielenunes, Kyo,
MHOTOTPaHHUKH.
153. o
6.1 HarnsiaHele mpencTaBIeHHS O TNPOCTPAHCTBEHHBIX| IMuceMmeHHBII
(burypax: npsMOYroJbHBINA Mapajiesenunesn, Kyo, KOHTPOJIb;
IMHOTOTPaHHHKH.
154, . o
6.1 M300paskeHre IPOCTEHIINK MHOTOTPaHHHUKOB. YcrHblit onpoc;
155. . o
6.1 M300paskeHre IPOCTEHIINK MHOTOTPaHHHUKOB. [MuceMeHHBIH
KOHTPOJIb;
156. & .
6.2 Pa3BépTKH KyOa U riapannenennnez[a. Veragtii ompoc:
Co3nanue Mopeneil MHOTOIpaHHUKOB (M3 Oymarw,
[IPOBOJIOKH, ITACTHIIMHA U JIp.).
157. 6.2 Pa3BépTkn kyba u napamurenenumena. CosnaHue [MpakTHyeckas
MoOJieelf MHOTOTPaHHUKOB (M3 Oymaru, pOBOJIOKH, paborta;
IUTACTHIINHA U JIP.).
158. ..
6.3 O0BEM MPSAMOYTOJIBHOTO MapajuieNienuneaa, Kyoda. Camoo1ieHKa ¢
Enuanis nm3mMepeHus oobéma. UCTIONIb30BAaHUEM
«O1EHOYHOTO JIUCTAY;
159. .. o
6.3 OOBEM NPSIMOYTOJILHOTO TapajuleNenuneaa, Kyoa. YcTHBIH onpoc;
Enuaums! m3smeperns o0bpEMa.
160. .. "
6.3 O0BEM TPSMOYTOJBLHOTO Tapajulesenumnena, Kyoa. IIuceMeHHbIH
Enuanis n3mMepenus oobéma. KOHTPOJIb;
161. y _
7.1 IMoBropenne wu  o6oOmenue. IIpencraBieHue VYcTHBIi onpoc;

JAaHHBIX B BUJIC Ta6J'II/IIl, CTOJIOYATBIX AuarpamMm.




162.

7.1 IMoBropenne u  o6oOmenune. Jedicteus ¢ |1 CamoorlieHkKa
HATypaJbHBIMU YUCIAMHU HCTIOJIb30BaHUECM
«OLEHOYHOTO JTUCTaY;
163. o
7.1 [MoBropenue u 06o6uieHne. Yucnossie u OykBeHHbIe| 1 YcTHBI ompoc;
BBIPAKEHUS, MOPSINOK JACHCTBUI, HCIOIb30BAaHUE
CKOOOK. YTpoIeHne BeIpakeHuit
164. .
7.1 [MorTOpenue u 0606IeHHe. OOBIKHOBEHHBIE Apobu | 1 YcTHbIH ompoc;
165. .
7.1 [MosTOpenne u 000OmeHne. Perrerne TekcToBBIX |1 YcTHBI onpoc;
Bamad, coaepkamux Apoou. OCHOBHBIC 3aJa4d Ha
npoou
166. o
7.1 [MosTOpenue u 0606IeHne. ClokeHne U BerauTanue | 1 YerHblit onpoc;
MeCATUIHBIX IpoOei
167.
7.1 [MoBTOpeHHe 1 0000IIeHHe. Y MHOXEHYE U nenieHne | 1 CamooIieHka ¢
IMeCATHIHBIX poOeii HCIIOIb30BaHUEM
«OUEHOYHOTO JIHCTAY;
168.
7.1 KontposnbHas pabora 1 KontponpHas
paborta;
169. .
7.1 [ToBTOpenue u 00001eH e. Penienne TeKCTOBBIX 1 YcTHBIH onpoc;
3a/1a4 C MPaKTHYCCKUM COJICPIKAHUEM
170. o
7.1 [ToBTOpenue u 00o01eH e. Pelenne TeKCTOBBIX 1 YerHblit onpoc;
3aj1a4 ¢ MPAKTUYECKUM COJICPIKAHUEM
O01Iee KOJIHYECTBO YACOB MO MPOrpamMme 170
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