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COIEPKAHUE YYEBHOI'O IPEJIMETA «MATEMATHKA»

COILEPKAHUE YYEBHOI'O KYPCA <MATEMATHUKA»
5 KUIIACC

HarypanbHble ynciia u HyJIb

Harypanbsaoe uncino. Psan Harypansabix yucen. Yucno 0. M3o0pakeHre HaTypallbHBIX YHCEI
TOYKaMH Ha KOOPJAMHATHOU (YHCIIOBOM ) MPSIMOM.

[lo3unmonHass cucrteMa cuuciaeHusd. PuMckas HyMmepanus Kak HpUMEp HENO3UIIMOHHOU
CUCTEMBI cunciieHus. JleciTuuHas cucteMa CUMCIICHUS.

CpaBHeHHE HATypalbHBIX YHCEN, CpPaBHEHHE HATypalbHBIX Yucenl ¢ HylnéM. CrocoObl
cpaBHeHUsA. OKpyIJIeHHE HATyPAJIbHBIX YHUCEIL.

CnoxxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJIA NPU CIOKEHUH. BrlunTaHue kak AeicTBUE,
oOpaTHOE CJIOXEHUIO. YMHOXXCHHE HATypajdbHBIX YHCEN, CBOWCTBA HYJSI M CAWHHIBI IPU
yMHOXEHUU. Jlenenne kak neiicTBre, 00OpaTHOE yMHOKEHUI0. KOMIIOHEHTHI ACHCTBUI, CBSA3b MEKIY
numu. [IpoBepka pesynbrata apudmeruueckoro aeiictBus. [lepemecturenbHoe U codyeTaTenbHOE
CBOMCTBA (3aKOHBI) CIIOXKEHHUS U YMHOKEHUS, paCIpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnons3oBanne OYKB Jjisi 00O3HAYCHUS HEU3BECTHOTO KOMIIOHEHTA W 3alllCH CBOKHCTB
apuMeTnIecKuX IeHCTBUH.

Jlenutenu U KpaTHbIE 4YUCla, Pa3JIOKEHUE HAa MHOXKUTeNnW. [IpocThie M cocTaBHBIE 4YMCIIA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

Crenensb ¢ HaTypaJIbHBIM IMOKa3aTeIeM. 3allUCh YUCia B BUIE CYMMBI Pa3psiIHBIX ClaraeMbix.

HucnoBoe BeIpakeHUE. Beruncienrne 3Ha4eHUM YUCIOBBIX BBIPAXKEHUM, TOPSIAOK BBIIOJIHEHUS
nerctBuid. Mcnonp30BaHWe MpHU BBIYMCICHUSAX NEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CIIOXKEHHS M YMHOXKEHUS, paCIIPEIeIUTEIHLHOTO CBONCTBA YMHOKEHUS.

JApoou

[IpencraBnenne o apoOu Kak crnocoOe 3amucu 4acTH BeNWYUHBI. OOBIKHOBEHHBIE JIPOOH.
[IpaBuibHBIE U HempaBUibHBIE ApoOu. CMmemanHas ApoOb, MpeACcTaBlIeHHuEe CMENIaHHOW ApoOu B
BUJIE HEMPaBWIBHON JpoOM U BBIICTICHHE €O 4YacTH 4YHciIa U3 HeMpaBUIILHOW JApoOwu.
N3oOpaxkenue npobeit ToukaMu Ha 4UCIOBOW mpsMoid. OCHOBHOE CBOMCTBO ApoOu. CokpaieHue
npobeit. [IpuBenenue npodbu Kk HoBOMY 3HaMeHaTest0. CpaBHEHHE IPOOEH.

CrnosxeHue 1 BBIYMTaHUE Ipo0eii. YMHOXKEHUE U JieneHne apobeit, B3auMHO oOpaTHBIE ApoOH.
HaxosieHre yacTH 11e510r0 U LEeJI0ro MO0 €ro YacTH.

Hecstuunas 3anuck aApo6eit. [lpencraBienne aecaTUYHOW IpoOM B BHJIE OOBIKHOBEHHOM.
N3o0pakeHne AECATHUYHBIX ApOOEH TOYKaMM Ha YHUCIOBOW mpsiMod. CpaBHEHHE ECATUYHBIX
TIpoOeii.

ApudmeTrndeckue IeHCTBUS ¢ JECATHUHBIME Ipo0siMu. OKpyTiieHHE AeCATUIHBIX IPOOeii.

Pemenue TeKCTOBBIX 3a/1a4

Pemenne TexcTOBBIX 3amad apudMeTHUeCKHM criocoboM. Pemienne mormdeckux 3aaad.
Pemenne 3amau mepeOOpoM BCeX BO3MOXKHBIX BapHAHTOB. VCmonb30BaHWE MPH pEIICHUH 33134
TaOIUIl ¥ CXEM.

Pemenue 3amau, comepikammx 3aBUCUMOCTH, CBS3BIBAIONIME BEIUYHHBI: CKOPOCTh, BpeMs,
paccTostHue, I1I€Ha, KOJIMYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpeHHs: Macchl, 00bEMa, IICHBI,
paccTosiHus, BpEMEHHU, CKOPOCTU. CBSA3b MEXY €AMHUIIAMU U3MEPEHUSI KQXKI0W BETUYNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHne TaHHBIX B BUJE TAOJIHUII, CTOJIOYATHIX JHATPAMM.

Harasanasi reomeTpust

Harnsogaeie npencraBneHus: o GUrypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, yToJ,
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JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0J. [IpsIMOiA, OCTpBI, TYNOW U pa3BEPHYTHIN YIJIbI.

JlnvHa oTpe3ka, MeTpUYECKUE €AMHULIBI JUIMHBL. [[IMHa JIOMaHOH, IEPUMETP MHOTOYT OJIbHUKA.
N3mepenue 1 nocTpoeHUE YIIOB € IIOMOILBIO TPAHCIIOPTHUPA.

Harnsnnaele npencraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJbHUK,
KBaJ[paT, TPEYrOJIbHUK, O PABEHCTBE (UTyp.

N3o06paxxenue ¢uryp, B ToM ymcie Ha kierdaroil Oymare. Iloctpoenue xondurypanuii u3
yacTel IpsIMOW, OKPYKHOCTM Ha HEJIMHOBAHHON M KieryaTod Oymare. lcnosib30BaHHE CBOMCTB
CTOPOH U YIJIOB IIPSIMOYTOJIBHHUKA, KBaJipaTa.

IInomane NpsIMOYTOJIBHUKA X MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 IIPSIMOYTOJIbHUKOB, B TOM
gucie Guryp, n300pak€HHBIX Ha KileT4aToi Oymare. EAMHUIIBI W3MEpeHus II0LIa Iu.

Harnsimaele  mpencTtaBieHMs O MPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJIbHBIN
napasenenunes, Kyo, MHororpaHHukH. M300pakeHre npocTeiIuX MHOTOrpaHHUKOB. Pa3BEépTku
Kyb6a u mnapamnenenunena. Cos3gaHue Mojened MHOTOTPaHHUKOB (M3 Oymard, HpPOBOJIOKH,
IUIACTUIIMHA U JPYTHX MaTepUaioB).

O0BEM pSIMOYTOJIBHOTO Napajuienenunena, Kyoa. Enunuiel namepenus oobEma.

6 KIIACC

HartypaabHble ynciia

Apudmernueckue AEHCTBUS C MHOTO3HAUHBIMU HAaTypajbHbBIMH 4uclIaMH. YHCIOBbIE
BBIPAXKEHUS, MOPSAOK JEHCTBUI, MCIONb30BaHUE CKOOOK. lcronb3oBaHHME IPH BBIYUCIECHUAX
IIEPEMECTUTEIBHOTO U COYETATEIIBHOIO CBOMCTB CJIOKEHHS M YMHOKEHHUsI, PaCIpEeIeIIUTEIBHOIO
CBOlcTBa yMHOXKeHUS. OKpYIJIEHUE HATYPAJIbHBIX YACE.

Jlenutenu v KpaTHbIE YKCIIa, HAauOOIBIINKA OOLIMHA JeNuTeNb U HauMeHblee olliee KpaTHoe.
JlenumMocTh CyMMBI M IIPOU3BEeACHUS. JlesleHne ¢ OCTaTKOM.

JApoou

OObIkHOBEHHasT ApoOb, OCHOBHOE CBOWMCTBO JpoOM, coKpalleHue Jpobei. CpaBHeHHE U
ynopsaounBanue Apooeil. Pemenue 3ajau Ha HaX0XKJIEHUE YaCTH OT IEJIOT0 U 1IeJI0r0 IO ero 4acTH.
JpoGHoe uucio Kak pe3yapTaT nenenus. [Ipencrapienue 1eCITHYHOM JpOOH B BHI€ OOBIKHOBEHHOM
IpoOHu M BO3MOXKHOCTb IPEJICTaBICHUS OOBIKHOBEHHOW ApoOU B BHUJE AECATUYHOU. JlecATUUHbBIE
apoOu U MeTpuueckas cucreMa Mmep. ApupMeTHuecKue AEHCTBHS M YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUHBIMU JPOOSIMH.

OtHomenune. Jlenenune B JaHHOM OTHoweHWH. MacmTad, nponopuus. Ilpumenenue
MIPONOPLMI IIPU PEILICHUH 3a]1a4.

[lonsatue mponeHTa. BeluncieHne NpoueHTa OT BEIMYMHBI U BEJIMYMHBI 1O €€ MPOLEHTY.
BripaxkeHue NpoOLEHTOB JECATUYHBIMU JpoOsMu. PemeHue 3amad Ha MpOLEHTH. Bblpaxenue
OTHOILIEHUS BEJINYUH B IIPOLICHTAX.

IHonoxuTEIBHBIE M OTPULATENbHBIC YHCJIA

[TonoxxurensHble U oTpULAaTENbHbIE uncna. Lensle yncna. Moaynp uncna, reomMeTpudeckas
UMHTEepOpeTanus Moayns uucia. M3o0paxeHue yucen Ha KOOPIUHATHOW mpsiMod. YucioBble
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue JeHCTBUS €  TMOJOKHUTEIBHBIMH U
OTPULIATEIIbHBIMHU YK CIIAMH.

[IpssmoyronbHast cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKHM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAMHATHOM MIIOCKOCTH.

BykBeHHBbIE BBIpAaKEHHUS

[Ipumenenune OyKB 7Sl 3allMCH MAaT€MaTHYECKUX BBbIpaKEHUH U mpeasiokeHuid. CBolicTBa
apupMeTHuecKuX NelcTBUi. ByKBEHHbIE BBIPAKEHHMSI M YHCIOBBIE IOJCTAaHOBKH. ByKBEHHBIE
paBeHCTBA, HAXOXKJCHUE HEU3BECTHOTO KOMITOHEHTa. DopMyIibl, popMyIIbl IepuMeETpa U IO U
IpsIMOYTOJIbHUKA, KBajlpaTa, 00bEMa Mapajuienenuneaa u Kyoa.
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PemeHue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7ay apu(METHYECKUM CIIOCOOOM. PemieHue JOrM4eckux 3aaad.
Pemenue 3anau nepebopoM Bcex BO3MOKHBIX BapHUAHTOB.

Pemenne 3amau, colepikalux 3aBUCUMOCTHU, CBSA3BIBAIOIIUX BEIMUYUHBI: CKOPOCTb, BpEMs,
paccrosinue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIHLHOCTE, BpeMs, 00bEM paboThl. EquHuIis!
U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBs3b MEXAy €AMHHULAMU
WU3MEPEHUS KaXKJIO0M BEJIMUMHBI.

Pemenue 3aga4, CBA3aHHBIX C OTHOIIEHUEM, MTPOTIOPLMOHAIBHOCTHIO BETUYHH, NIPOLIEHTAMU;
pelIeHre OCHOBHBIX 3aJa4 Ha ApoOU U TPOICHTHI.

OneHka W MPHUKHUIKA, OKpyrieHue pesynbrata. CocraBieHne OyKBEHHBIX BBIPAKCHHHA IO
YCIJIOBUIO 33JIa4H.

[IpencraBienue TaHHBIX C MOMOLIBIO TaOuull U quarpamm. CtoaduaTele JUarpaMMbl: YTEHUE
U octpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harasignasi reomerpust

Harnsinaeie npencraBineHust o GUrypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YEeTHIPEXYTOJIbHUK, TPEYTOIBLHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacnonokeHue JBYX TMPSAMBIX Ha IJIOCKOCTH, NapajulelbHble MpSMBIE,
MepHEHIUKYISIpHbIE TpsiMble. 3MepeHue pacCTOSHUI: MEXIy JBYMsS TOYKaMH, OT TOYKH O
MPsIMOM, JJIMHA MapuIpyTa Ha KBaJIpaTHOMN CETKeE.

W3mepenue u MOCTpOEHHE YIJOB C IMOMOUIBIO TpaHCIOpTUpa. BHIBI TpPeyroabHUKOB:
OCTPOYTOJIbHBINA,  MPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM, paBHOOEIPEHHBIM, PaBHOCTOPOHHUH.
UeThIpEXYrobHUK, TPUMEPHl UYETHIPEXYTOIBHUKOB. [IpsAMOYTONbHUK, KBaApaT: HCIOIH30BAHUE
CBOWCTB CTOPOH, YIJIOB, Iuaronaieil. M3o0paxeHue reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOM
OyMare c WCIOJB30BAaHUEM LUPKYJS, JHUHEWKH, YrolbHUKA, TpaHcmopTupa. [locTpoeHuss Ha
KJIeT4aToi Oymare.

[lepumerp mHOroyronbpHuka. [loHsATHE muomaan GUryphl, eIUHUIBI U3MEPEHUS IIOLIAIH.
[TpubnmxE€HHOE U3MepeHue Iomaau GUryp, B TOM 4ucie Ha KBaJapaTHOU ceTke. [Ipubmmkénnoe
M3MEPEHUE NJIMHBI OKPYKHOCTH, IIOIIAIN KpyTa.

CummeTpus: IEeHTpaJIbHAsA, OCEBasl U 3epKaJIbHAasi CAMMETPHH.

[TocTpoenne cuMMeTpUYHBIX QUTYD.

Harnsiagaele npeacTaBieHys 0 MPOCTPAaHCTBEHHBIX (UTypax: napajuienenunes, Kyo, npusma,
nupamMua, KOHYC, IWIMHIp, ap u cdepa. M3obpakenue nmpoctpaHcTBeHHBIX (uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, MWIMHJpa U KoHyca. Co3laHue MoJienell MpoCTPaHCTBEHHBIX (pUryp
(13 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U IPYTUX MATEPUAJIOB).

[Tonsitne 00BpEMa, eAMHUITEI H3MEepeHUs 00BEMa. OOBEM MPAMOYTOIHLHOTO MapajlIeIenuIe A,
Kyo0a.

COAEPKAHUE YYEBHOTI' O KYPCA «AJI'EBPA»
7 KJIIACC

Yucsia v BbIYUCICHUSA

Jlpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]T OT OAHOM (POPMBI 3aITUCH APOOEH K IPYTOi.
[loHsATHE paLMOHAIBHOTO 4YMCJIA, 3alUCh, CPABHEHUE, YIOPSIOYMBAHWE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue 1eiicTBUS ¢ pallMOHATLHBIMU YHcIaMu. Perienune 3a1a4d U3 peanbHOM MpakTUKU Ha
4acTH, Ha JIPOOH.

CreneHb C HaTypaJbHBIM IOKa3zaTeJeM: ONpeJesieHHe, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIPEIeNICHH S, 3aIUCh OOIbIINX Yncell. [IpoIeHThl, 3anuch MPOIEHTOB B BUJE APOOH U APOOH
B BU/JIE IPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU IPAKTHKU.
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IIpuMeHeHNnEe MPU3HAKOB ACITUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIBHBIX YACEI.
PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLIMOHATIBHOCTH.
Auaredpanyeckue BbIpaKeHHs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHHUE BBIPAXKECHHA C INepeMeHHOW. JlomycTuMble 3HA4YCHUS
nepeMeHHbIX. [IpencTaBieHre 3aBUCMMOCTH MKy BeIMUMHAMU B BUJie (hopMyJibl. Beruncienus no
dopmynam. [IpeobpazoBanre OYKBEHHBIX BHIPAKECHUH, TOKIECTBEHHO PABHBIEC BHIPAXKCHHUS, TPABHUIIA
npeoOpa3oBaHusl CyMM U IPOM3BEICHUH, NMpaBUiIa PACKPBITHS CKOOOK M NMPHUBEIEHHS MOIOOHBIX
CllaracMblX.

CBolicTBa CTENEHU ¢ HATYPAJIBHBIM I10Ka3aTeIIEM.

OpnowieHbl U MHorowieHsl. CrerneHb MHorouneHa. Cllo)KeHHE, BbIUMTAaHUE, YMHOXKEHHE
MHOroujieHOB. POpMyJibl COKpAIIEHHOIO YMHOXEHHS: KBaJIpaT CyMMbl MU KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOrO4IEHOB HA MHOKHATEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBWila NpeoOpa3oBaHUS YpaBHEHMs, PABHOCUIbHOCTh
YPaBHEHUM.

JIuHelHOe ypaBHEHHUE C OHOM IIEPEMEHHOM, YMCIIO KOPHEH JINHEHHOTO YPABHEHHUS, PEILICHUE
JUHENHBIX ypaBHeHUHU. CoCcTaBlIeHHE YpaBHEHUH 110 YyCIOBUIO 3aa4i. Perienre TeKCTOBBIX 3a1a4 ¢
IMOMOIIBIO YPABHEHHIA.

JluneiiHoe ypaBHEHHE C JABYMs NEpPEMEHHbIMM U ero rpaguk. Cuctema IBYyX JIMHEHHBIX
YpaBHEHMH C JByMs IepeMEHHbIMU. PelieHue cucTeM ypaBHEHHIl cmocoOOM MOJICTAHOBKHU.
[Ipumepsl pelieHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOYyHKIUH

Koopaunara Toukn Ha npssMoi. YuciaoBble IPOMEXKYTKHU. PaccTosiHue MexXay AByMs TOUKaMU
KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHar, ocu OX m Oy. Abcuucca M opAMHATa TOYKH Ha
KOOpAUHATHOM IulocKocTH. [lpumepsl rpadukoB, 3agaHHBIX ¢GopMynamu. YUrteHue rpapukoB
peanbHbIX 3aBucumocteil. [lonstue pynkuuu. I'padux ¢pynxnumn. CpoiictBa ¢pyHkuuil. JInHeliHas
¢bynkuus, e€ rpaduk. I'paduk ¢pynkuun y = [x|. ['paduueckoe pemieHre TMHEHHBIX YpaBHEHUHN U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucna v BbIYMCICHUSA

KBagparueiii kopenb u3 uucia. [lonarue o0 wuppanuoHanbHOM uyucie. Jlecaruunbie
NpUOIMKEHNs UppallMOHAIBHBIX 4Hcen. CBoilcTBa apu(METHUECKUX KBaJpaTHBIX KOpHEH M MX
IpUMEHEHHE K IPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUH U BHIUMCIEHUSAM. JleHCTBUTEIbHBIE YUCTIA.

CreneHb ¢ 1enbIM MokaszaTesneM u € cBoiicTBa. CTaHaapTHas 3alKiCh YKUCIa.

AJiredpanyeckue BbIpaKeHUs

KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckast J1po6b. OcHOBHOE CBOMCTBO anreOpanyeckoit apoOu. Croxenue,
BbIUMTAaHUE, YMHOXXEHHE, NeleHHne aiaredpandyeckux apoOeill. PanumoHanmbHble BBIPAKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMI, CBOIALIMXCA K JUHEMHBIM M KBagpaTHeIM. [Ipocreiimne apoOHO-
paloHaIbHbIe YPaBHEHUSI.

I'paduueckas mHTepHpeTalys YpaBHEHUH C JOBYMs MEPEMEHHBIMH WM CHCTEM JIMHEHHBIX
YPAaBHEHUH C ABYyMs IIEPEMEHHBIMU. [IpuMepsl peleHus cucTeM HENMHEMHBIX YPAaBHEHUN C IBYMs
IIEPEMEHHBIMH.



Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeEHHOM. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBeHCTBA ¢ OJHON mepeMeHHOW. CHucTeMbl JUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

DOYyHKIUHT

[Monsarue ¢ynxmun. Ob6nacTy onpeneneHuss U MHOXKECTBO 3HaueHUH (yHkimu. CrocoOsl
3amaHus QyHKIUH.

I'paduk pynkiuu. Urenue cBoiictB GyHkiuu mo e€ rpaduky. [Ipumeps! rpadukoB GpyHKIUH,
OTPaXKAIOIIUX pealbHbIE MPOIECCHI.

OyHKIUHN, OMHCHIBAIOIIUE MPSAMYIO W OOpaTHYIO MPONOPHHOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduku. Oyukmun Y = X2, Y = X3, y = \x, y=|x|. ['padudeckoe perienne ypaBHEHHI U CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PanponanbHble 4Kcia, UpPpalMOHAIbHBIE YKCIIa, KOHEYHble U OECKOHEUHbIE JEeCSITUYHbIC
npoOu. MHOXKECTBO IEHCTBUTEIBHBIX YHCET, IEHCTBUTEIbHBIC YNCIIa KAK OECKOHEUHBIE JIECITUIHBIC
npobu. B3auMMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX YHCENT U
KOOpJAMHATHOM NPSAMOM.

CpaBHeHue JEWCTBUTENbHBIX YHCEN, apudmMeTHueckue AeUCTBUSA C JI€HCTBUTENbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKArOIIEro MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPY’KAIOLIEM MUPE.

[TpubnuxEéHHOe 3HAa4YeHUWE BENUYMHBL, TOYHOCTb NpUOMMKeHus. OKpyIrJIeHHe 4YHCed.
IIpukunaka u oLEeHKa pe3yJbTaTOB BHIYMCICHUM.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOASIINXCA K JINHEWHBIM.

KBanpaTtHoe ypaBHeHMe. Pemienue ypaBHEHHH, CBOASIIMXCS K KBaApaTHbIM. bukBanpaTHOe
ypaBHeHue. IIpumepsl perieHuss ypaBHEHUN TPETbEHM U YETBEPTOM CTENECHEW pa3lIoKEHUEM Ha
MHOXHUTENH.

Pemenue apoOGHO-panimoOHAIBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a7ad aireopandeckum
METOOM.

VYpaBHeHHe C JIByMs NEpeMEHHbIMM U ero rpaduk. Pemenue cucreM JABYX JIHMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTeEM IByX YpaBHEHUH, OTHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTopoil creneHu. ['paduyeckas MHTEepHpeTalusi CHUCTEMbl ypaBHEHUH C JBYMs
[IEPEMEHHBIMU.

Perienue TeKCTOBBIX 3a1au aNreOpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nuHENHHBIX HEPABEHCTB C OJHOM IE€PEMEHHOW. PemieHwe cuctem JIMHEMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanparHele HepaBeHCTBa. ['paduueckas HHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DOyHKIUH

Ksagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. I[lapabona, KoOpaAWHATBHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH MapadoJIbl.

I'paduxu Gynxmmii: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| 1 ux cBoiicTpa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOTPECcCUH

IloHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHME I10CJIEN0BATEIbHOCTH PEKYPPEHTHON
¢bopmyoit u popmyIoii N-ro useHa.

Apudmerndeckas U reoMmeTpuueckas mporpeccu. @opmyIibl N-To WieHa apuPpMETHISCKON 1
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F€OMETPUYECKOUN MPOrPECCrid, CYMMBI IMEPBBIX N YJIEHOB.
N300pakeHne 4WIEHOB apu(METHYECKOW W TE€OMETPHUYECKOW MPOrpeccHid TOYKaMu Ha
KOOpJAMHATHOM TUIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

COJEPKXAHUE YYEBHOI'O KYPCA «'EOMETPUS»
7 KIIACC

HavanbHplie mnonsiTus reomerpuu. Touka, mnpsimasi, OTpe30K, Jyd. Yroiad. Buael yrios.
Beprukansable 1 cMexHbIe yribl. buccekrpuca yrina. JIomanas, mHOroyronsHuk. [lapamiensHocts
U NEPIEHIUKYJIIPHOCTD IPSIMbIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOKCTBA OCEBOM cuMMmeTpuH. [IpumMepsl cuMMeTpuun B
OKPY’KaroIlleM MHpE.

OcHOBHBIE TIOCTPOEHUS C MMOMOLIBIO HUPKYJA U JuHelku. TpeyronbHuk. Beicora, menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpU3HAKKM paBHOOEIpEeHHOro TpeyrojbHUKa. [lpu3Hakum paBeHCTBa
TPEYTOJbHUKOB.

CaolicTBa U NPU3HAKY MapajljiesbHbIX NpsAMbIX. CymMMa yIiioB TpeyrojibHUKa. BHelHue yribl
TPEYroJbHUKA.

[IpsiMoyronbHblii  TpeyroiabHUK. CBOHCTBO MeEOUAHbl MPSIMOYTOJBHOIO TPEYrOJIbHUKA,
npoBeA€HHOM K  rumoTeHy3e. [lpu3Haku paBeHCTBA  MPSAMOYTOJbHBIX  TPEYTOJIbHUKOB.
[IpsiMoyronbHBIN TPEyTroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6oibleil cropoHe TpeyroiabHUKa. [lepneHuKynsp u HaKJIOHHAS.

I'eomeTprueckoe MeCTO ToUeK. buccekrpuca yriia U cepeAMHHbBIN MEPIEHIUKYIISIP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

OKpy>KHOCTb U KpYT, XOpJla ¥ AMaMeTp, X CBOWCTBA. B3anMHOeE pacnosiokeHrne OKpyKHOCTU
u npsmoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpYy’>KHOCTb, BIIMCaHHasl B yroJl. Brincannas u
OINMCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KUIIACC

Yersipéxyronpauku. Ilapamnenorpamm, ero mnpusHaku | cBoWcTBa. YacTHble ciaydan
napajuiesiorpaMMoB  (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), MX MNpPU3HAKU U CBOMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOHCTBa U npu3Haku. [IpsMoyronbHas Tpanemus.

Meron ynBoenuss Menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u Teopema o
MIPOIOPLIMOHANIBHBIX OTPE3Kax.

CpenHue TMHUM TpeyrojbHUKA U Tpanenuu. L{enTp Macc TpeyroibHuKa.

[Tomobue TpeyronbHUKOB, Kod(ddumment mnomobus. IlpusHaku momo0us TPEyroIbHHUKOB.
[Ipumenenue mogoOust MPU PEIICHUH MTPAKTUYECKHUX 3a]1ad.

CaoiicTBa 1uiomaneil reomerpuueckux ¢uryp. @opMmynbl A IUIOMAAM TPEYTOJbHUKA,
napajuiesorpamma, pom0a u Tpanemnuu. OTHOIIIEHHE TUIOMAAeH Mo100HBIX GUTyp.

Brruncnenue miomazei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTOl Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [udaropa npu pemeHnn TpakKTHUECKUX 3aad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro Yyrja MpsSMOYrOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. Tpuronomerpudeckue GpyHkiuu yrios B 30, 45 u 60°.

BrnucanHble W LIEHTpajdbHBIE YTJIbI, YroJd MEXAY KacaTeabHONM W XOpAOH. YTl MEXIy
XOpJaMU U CeKyIIMMH. BrircaHHble U ONMHUCAHHBIE YETHIPEXYTONbHUKU. B3anMHOe pacronoxeHue
IBYX OKpyxHOocTel. Kacanue okpyxuocteit. OOmue kacateabHbIE K IBYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, kocunyc, Tairedc yrios ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbI IPUBEICHUS.

Pewenue tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienne npakTHyecKkux
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodusi. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIIMX,
Teopema O KBaJpaTe KacaTeIbHOMU.

Bextop, anmuHa (MOZyJb) BEKTOpA, COHAIPABJICHHBIE BEKTOPbI, MPOTHBOIIOIOXHO
HaIIpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAallMU HaL
BeKTOpamu. Pas3noxeHue BEKTOpa IO JBYM HEKOJUIMHEApHBbIM BeKkTopaMm. KoopanmHaTel BEKTOpa.
CkanspHoe MpoU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XKICHUSI IJIUH U YIJIOB.

JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTU. Y PAaBHEHUS MPSIMOM U OKPY>KHOCTU B KOOpAMHATAaX,
nepeceyeHre OKpy>KHOCTEN U NpsIMbIX. MeToT KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKHU. [[nuHa OKpykHOCTU. ['pagycHasi U paauaHHas Mepa yria,
BBIYMCIICHHE ITMH AYT OKpyxHOocTel. [inomanp kpyra, cekTopa, cermMeHTa.

JIBU>KeHUsI MJIOCKOCTU M BHYTPEHHUE CUMMETpPUHM (QUryp (dJIeMeHTapHBbIE MPE/ICTABICHHUS).
[TapannensHbiii iepenoc. [1oBopoT.

COAEPXAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA»

7 KIIACC

[IpencraBnenne MaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3amoHeHne TadJuI, YTeHHE
U TIOCTPOEHUE AHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBbIX). UTeHHe rpaduKoB peabHbIX
nporeccoB. M3Bneyenne nHGOpMauu U3 JuarpaMM M TabJUL, UCIOIb30BAHUE Y MHTEPIIPETALUS
TaHHBIX.

OnucarenpHas CTaTUCTUKA: CpeaHee apu(PpMETHUYECKOe, MEIMaHa, pa3Max, HauOoJblIee M
HauMEHblIIee 3HaYeHus1 Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciryuaifHON U3MEHUYMBOCTH.

Cayvaiinblii 3KcriepuMeHT (OIBIT) M ciiydaifHoe coObiThe. BeposTHocTh M wactora. Ponb
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX COOBITHI B mpuponae W B oOmiectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. CreneHp BepinHbl. Yncno pédep U cymMmapHasl CTETIEHb BEPILIUH.
IIpencraBnenue o cBs3HocTu rpada. Lenu u muxinsl. [Tytu B rpadax. O6xox rpada (3iinepoB myTh).
[Ipencrasnenune o6 opuenTupoBanHOM Trpade. Pemenue 3amau ¢ momonisto rpados.

8 KUIIACC

[IpencraBieHue qaHHBIX B BUJIE TAOIUI, IUarpaMM, rpaduKoB.

MHOX€eCTBO, D3JEMEHT MHOXKECTBA, IOAMHOXKECTBO. Onepauuu HajJ MHOXKECTBaMHU:
o0beauHEeHne, IepecedyeHue, jgonoigHeHue. CBoiHcTBa  omepauuidi  HaJl  MHOXKECTBAMMU:
MIEPEMECTUTENIBHOE,  COYETaTeIbHOE,  pPacCHpeleNuTeNbHOe,  BKIOYeHusd.  Vcnonb3oBaHue
rpaduyecKoro MpeaCTaBICHUs] MHOXECTB JJIi ONMUCAHHS PEaJbHBIX MPOLECCOB M SIBICHUM, NMPHU
pelIeHnN 3a1au.

N3mepenue paccenBaHus JNaHHBIX. Jlucriepcuss M CTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpaMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS clydailHOro ombiTa. CirydaiiHble cOObITHS. BeposTHOCTH COOBITHH.
OnbITEl ¢ paBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHAMH. CiydaiiHblii BbIOOp. CBsI3b MEXIY
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B MIPUPOJIE, OOIIECTBE U HAYKE.

8



HepeBo. CBoiicTBa AEpPEBbEB: €AUHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BUCSYEH BEPILMHBI,
CBSI3b MEXKIY YMCIIOM BEpIIUH U uncioM pédep. [IpaBmino ymHokeHus. Perenne 3a1a4 ¢ moMOIIbIO
rpados.

[IpotuBononoxubie coObITUA. Jnarpamma Diinepa. OO0beIMHEHNE U TIEPECEUCHUE COOBITUH.
HecoBmecthbie coObiTus. @opmysa ciokeHusi BEpOATHOCTEH. YcioBHas BeposTHOCTh. [IpaBuiio
ymMHOXeHUs. HezaBucumebie coobiTus. [Ipencrarienne skciepuMeHTa B BUje epeBa. Pemenue 3anaq
Ha HaX0’kKJIEHUE BEPOSTHOCTEHN C IIOMOILBIO JIEPEBA CIIy4allHOIO AKCIIEPUMEHTA, IUarpaMM Dujepa.

9 KJIACC

IIpencraBnenue NaHHBIX B BHJIE TAOJUI, AMArpamM, rpa(uKoB, MHTEpIpETalUs JaHHBIX.
Yrenue u nocTpoeHue TabiuL, JuarpaMM, rpauKkoB 1O peanbHbIM JaHHBIM.

IlepecranoBku u (akropuan. Coderanuss u umciao coderaHuid. TpeyrompHuk [lackans.
Pemenue 3a1a4 ¢ ncnosib30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CiyuailHbIii BbIOOp TOYKM U3 (GUryphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 JYyTU OKPYKHOCTH.

Ucneiranue. Yenex u Heyaauya. Cepust ucnplTaHuil 10 nepBoro ycnexa. Cepusi uCIBITaHUN
Beprymnu. BepositTHocTH coObITHI B cCepry ncTbITaHud bepHym.

CrnyuaiiHas BeJIMYMHA W paclpelelIeHuE BEPOATHOCTEW. MareMaTH4ecKoe OXKHIAHUE U
nucnepcus. IIpuMepsl MaTeMaTHYECKOrO OKUIAHMS KaK TEOPETHYECKOIO CPEIHEro 3HAa4YCHUS
BEJIMYMHBI. MareMaTndeckoe OXUIaHUE W AUCHEPCHs CIy4alHOW BEIMYMHBI «YHUCIO YCIIEXOB B
CepUM UCHBITaHUN bepHyum.

ITonatue o 3akoHe GonbIIMX yuceln. M3MepeHne BEpOsTHOCTEN C MOMOIIBIO YacToT. Poib u
3Ha4YeHHe 3aKOHA OOJIBLIMX YUCEll B IPUPOJIE U OOLIECTBE.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

JUYHOCTHBIE PE3YJBTATHBI

JIMYHOCTHBIE Ppe3yJabTaTbhl OCBOCHHUS TNPOrpaMMbl ydeOHOro mnpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOIUIOMY U HACTOSIIEMY POCCUHCKONW MaTeMaTHKH, ICHHOCTHBIM
OTHOIIIEHHUEM K JIOCTH)KCHHSAM POCCUUCKUX MaTEMAaTHKOB U POCCUHCKOM MaTeMaTHYECKOU ITKOJIbI, K
HCIIOJIb30BAHUIO THX JOCTIKCHHUM B IPYTHUX HayKaxX M MPUKIIATHBIX cepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBHIMIOJHCHHUIO OOS3aHHOCTEH TpakJaHWHA ¥ pealu3alfil ero Ipas,
MIPEJICTABJICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, SIBICHUH,
MpoLEYyp TpaxkIaHCKOro olmiecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE B pEHICHHHM MPAKTHUYECKUX 3a/Jady MaTeMaTH4eCKON
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTUYeCKOro oOpa3OBaHHS HAa MPOTSHKEHUM BCed
KU3HU JUTSI YCIIENTHOW MPOo(ecCHOHABHON ACSITeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHUU,
OCO3HAaHHBIM BHIOOPOM M MTOCTPOCHHEM MHAMBHIYabHON TPAaCKTOPUH 0O0pa30BaHUS M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAILHOMY W JCTETHYECKOMY BOCHPHATHIO MaTEeMaTHYECKUX
00BEKTOB, 3314, PEUICHU, pacCyKIeHUH, YMEHUIO BUACTh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMeH B JIEATETHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA 4YENOBEKa, MPHUPOABI U OOIIecTBa, MOHUMAaHHEM
MaTeMaTHYeCKON HAyKH Kak cephbl YeTOBEUECKON e TEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTHU
JUTSL Pa3BUTHS [IUBUIIM3AIIUH, OBJIAJCHUEM S3IKOM MAaTEMAaTUKH U MAaTEMaTHYECKON KyJIbTypOH Kak
CPEeICTBOM TIO3HAHHWS MHUpPA, OBJAJACHUEM TNPOCTEHIIUMU HABBIKAMH  HCCIIEOBATEIHCKON
JesITeIbHOCTH;

6) pusnueckoe BocnuTaHue, popMUpPOBaAHHE KYJbTYPbI 310POBbS M IMOIHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTHIO TIPUMEHSATh MaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEACHUS
3I0pOBOTO 00pasa XU3HHU (3I0pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHABIXA,
perynsipHas gu3uveckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKa pediekcuu, MPU3HAHUEM
CBOETO TpaBa Ha OMHUOKY U TAKOTO e TIpaBa APYTroro YeIOBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHWM IJIs pelieHus 3ajad B 00JacTu
COXPAaHHOCTH OKpY’Kalollled cpefbl, IJAaHUPOBAaHUS IOCTYNKOB U OLEHKHM HX BO3MOXKHBIX
MOCJIEICTBUIM JIJII OKPY’KAIOMICH Cpeabl, OCO3HAHHUEM TJIOOATBHOTO XapakTepa HSKOJIOTHUYECKHX
po0JIeM U yTeH UX PEIIeHHUS;

8) ajanTanus K M3BMEHANIUMCS YCJIOBUSIM COIMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETCHTHOCTH 4Yepe3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS y APYTHX

10



JIIO,I[CI)'I, HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HAHHN A, HABBIKY 1 KOMIICTCHIIMH U3 OITbITAa

IPYTUX;
HEO0XOIMMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHWU, B TOM 4HUCIE (HOPMYyTUpOBATH HJIEH,

IIOHATHUS, TUIIOTE3bI 00 00BeKTax u SABJICHUAX, B TOM YHUCJIE PAHEC HEU3BCCTHBIX, OCO3HAaBaTb
,Zle(i)I/II_[I/ITBI COOCTBEHHBIX 3HAHUH U KOMHGTCHTHOCTeﬁ, IJIAaHUPOBATb cBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPCCCOBYIO CUTYyalUl0, BOCIIPUHUMATL CTPECCOBYIO CUTYALIUIO

KaK BBI30B, TPEOYIOIUI KOHTPMEp, KOPPEKTHPOBATh MNPUHUMAEMbIE pPEIICHHs W JeHCTBUS,
(dhopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBIE YHHBepCcAIbHbIE y4eOHbIe AeiicTBUS

Ba3oBble Jlornuyeckue aeiicTBUA:

BBISBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHYEeCKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIY NOHATHUSAMH, (HOPMYIHPOBATH OIPENEICHUS TOHSITHI,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(UKALMK, OCHOBAaHUS A 000OLIEHUS U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A,

BOCIIPUHMMATh, (OPMYJIMPOBaTh M IPeoOpa3oBbIBATh CYXXICHMS: YTBEpAMUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOpEuMsl B (akrTax,
JAHHBIX, HAONIOJCHUAX U YTBEPXKICHUAX, NpeJlaratb KPUTEPUU JJs BBIABICHUSA
3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W WHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIOYEHUH 110 aHAJIOTHH;

pa3buparh JoKa3aTelbCTBA MAaT€MAaTHUECKUX YTBEp)KJIEHHH (IpsMble U OT MPOTHBHOIO),
IIPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBbIE JI0Ka3aTeIbCTBA MaTeMaTHMYeCKUX (PaKToB,
BBICTpAauBaTh apryMEHTAllUI0, MPUBOAUTH IMPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXK/IECHNUS;

BbIOMpPATh cOcO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUS,
BbIOMpPaTh HanboJee MOIXOASIINHI ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS .

MCIIOJIb30BaTh BOIPOCKHI KaK HMCCIIEIOBATEIILCKUI HHCTPYMEHT IMO3HAHUSA, (DOPMYITHPOBATH
BONPOCHL, (UKCHUPYIOIIKME MPOTHBOpPEUHE, MPOOIEeMy, CaMOCTOSTENLHO YCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,
MPOBOJNTHh IO CaMOCTOSTEIIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNUE IO YCTAHOBIICHUIO OCOOCHHOCTEM MaTeMaTHYEeCKOTO OOBEKTa,
3aBHCHMOCTEN 0OBEKTOB MEXIy COOOI;

CaMOCTOSITENNLHO (HOPMYITHPOBaTH 000OIIEHHST W BHIBOJBI TIO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsS, HWCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IIOJYYEHHBIX PE3yJIbTATOB,
BBLIBOJIOB ¥ O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3ZMOKHOE Pa3BUTHE MPOIIECcca, a TAK)KE BBIABUTATH MPEATIONOKEHHS O €TO
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBIIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUM, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;
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BBIOMpaTh, AaHAIM3UPOBATh, CHCTEMAaTH3MPOBAaTh W HWHTEPIPETHPOBATH HH(MOPMAIUIO
Pa3NUYHBIX BUAOB U (OPM NPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiIeHUs HHPOPMAIMU U WILIIOCTPUPOBATh pElIacMble 3aJauu
CXeMaMH, AuarpaMMaMH, HHOH TpaduKoil ¥ NX KOMOMHAIMSIMU;

OLICHMBATh HAA&KHOCTh MH(OPMAIMU IO KPUTEPHSIM, IMPEJIOKCHHBIM YUUTEIEM HWIIH
c(OpMyITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeCTBUA:

BOCIIPHHUMATh U (HOPMYIHPOBATH CYXKACHHS B COOTBETCTBUHM C YCIOBHSAMH U LEISIMU
00wIeHYsI, ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS B YCTHBIX U ITHChbMEHHBIX
TCKCTAX, HaBaTb INOSACHCHUA IIO0 XOAYy PCHICHHA 3aJadd, KOMMCHTHPOBATH HOJIy‘IeHHbIﬁ
pe3yinbTarT;

B XOJle OOCYXICHHUsS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, HPOOIEMBI,
pelaeMoii 3a1a4u, BHICKa3bIBaTh UJICH, HAIICTICHHBIC HA TOUCK PEIICHHUS, COTIOCTABIISATH CBOU
CYXKACHUA C CYXICHHUAMU JAPYyrux YydaCTHUKOB Jgualiora, 06Hapy7KI/IBaTI) pasiiniuc u
CXOJICTBO TIO3HIINH, B KOPPEKTHOH hopme GpopMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
HPENCTABIATh PE3yJbTaThl PELICHHs 33/1a4d, JKCIICPUMEHTA, HCCICIOBAHUS, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh ()OPMAT BBICTYIUICHUS C Yy4ETOM 3aqad MpPE3eHTAlUH |
0COOEHHOCTEH ay TUTOPHH;

[IOHUMAaTh U UCIOJb30BaTh MPEUMYILECTBA KOMAHAHON M MHIMBUIYaJIbHOW pabOTHI Ipu
pelIeHHN yueOHbIX MaTEMAaTHUECKUX 33/1a4;

NPUHUAMATH 1I€JIb COBMECTHOI JESTENbHOCTH, IUIAHHMPOBATh OPraHM3aldi0 COBMECTHOMN
paboThI, pacrpenensiaTh BUABI PadoT, JOTOBapHBATHCS, OOCYKIATh NPOIECC U PE3yNbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyk IeHHsS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JIPyTHUE), BHIOJIHITH CBOIO YacTh PaOOTHI U KOOPAWHHPOBATH CBOU JEHCTBHS C
JIPYTUMHU YJIEHaMH KOMAaH/IbI, OIEHWBATh Ka4e€CTBO CBOETr0 BKJIaJa B OOIIUU MPOIYKT IO
KpUTEpUSIM, cHOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUSA

Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBIIATH IUIaH, aJITOPUTM PELIeHUs 3a/laui (WK €ro 4acTh), BBIOMpATh
croco® pemeHuss ¢ y4€TOM MMEIOIIHUXCS pPecypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJAJIeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca W pe3ysibTaTa peLieHus
MaTeMaTHIEeCKOM 3a1a9H;

MPeIBUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTHh IpPU pELICHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHME pE3yjbTaTa JAEATEIbHOCTH ITOCTABJIEHHOW L€ U YCIOBMSIM,
OOBSACHATh MPUYUHBI JOCTUKEHMSI UM HEIOCTH)KEHUS LeNH, HaXOAUTh OIIMOKY, /1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

1O YYEBHOMY NPEJIMETY «MATEMATHUKA», BKJIIIOYAS YYEBHBIE
KYPChbI «MATEMATHKAY, «AJIT'EBPAY, «'’EOMETPUSI»,
«BEPOSATHOCTBb U CTATUCTHUKA» (HA BA3OBOM YPOBHE):
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[IpenMeTHbIe pe3yabTaThl OCBOEHUS MPOrpaMMBbI 10 yuyeOHOMY mpeamery «MaTtemartuka
MIPEJICTaBJICHBI 10 TOAaM O0yUYeHUs B paMKax OTIEIbHBIX YUEOHBIX KypCOB: B 5—6 Kjaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eomerpus», « BEpoATHOCTb U CTATUCTUKAY.

HPEAMETHBIE PE3YJIBTATBI IIO YHEBHOMY KYPCY
«MATEMATHUKA» (HA BA3OBOM YPOBHE, I10 'OJAM OBYYEHMUA):

K konnmy oOydenus B 5 kjacce oOydaroluiics MOJIYYUT CJEIYIOIMIME IpeIMeTHbIe
pe3yIbTaThI:

Yucna v BoIYHCTIEHUS

[lonumarh U MPaBWIBHO YHOTPEOJATH TEPMUHBI, CBS3aHHbIE C HATYPaJbHBIMH YHUCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

CpaBHHMBaTh W YHOPSIOYMBATH HATypajbHbIC YMCIIA, CPABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE IPOOH, TECATHYHBIC IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOI) MPSIMON C COOTBETCTBYIOIIUM €Il UUCIIOM U
n300pakaTh HATypaJbHbIC YHCIAa TOYKAMU Ha KOOPJIWHATHOU (YHUCIOBOM) MPSAMOIA.

BeimonHaTe apudMeTHveckre JACUCTBHS C HATypalIbHBIMH YHCIAMH, C OOBIKHOBCHHBIMHU
IpoOsSMU B IPOCTEHIITUX CITydasiX.

BoInonHATE IPOBEPKY, MPUKUAKY PE3YJIbTATa BRIYUCICHUH.

OxpyrisaTh HaTypaabHbIC YHCTA.

Peurenue TekcTOBBIX 327124

Pemate TekcTOBBIE 3amaud apuUPMETHIECKUM CIOCOOOM M C TOMOILIBIO OPTaHU30BAHHOTO
KOHEYHOT0 Iepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaum, conepskarire 3aBHCHMOCTH, CBSI3BIBAIOIIUE BEIUYHHBI: CKOPOCTb, BPEM,
paccTosiHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TAOJIUIIBI, 0003HAYECHNUS TIPU PEIICHNH 3a/1a4.

[Tonmp30BaTbcss OCHOBHBIMU €IUHHMIIAMH W3MEPEHUS: LIEHBI, MAcChl, PAaCCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPa)KaTh OJTHU €IUHUIIBI BETUYUHBI Uepe3 ApyTHe.

W3Bnekarh, aHaNIM3UpPOBaTh, OIEHUBATh HH(OpPMAILNMIO, MPEACTAaBICHHYIO B Tabmuie, Ha
CTOJIOYATOW IUarpamMMe, HHTEPIPETUPOBATH MPEACTaBICHHBIC JaHHBIE, HCIIOJIb30BaTh JTaHHBIC MTPH
peleHnH 3a1ad.

Harusanas reomerpus

[Tonb30BaTbcsl TEOMETPUUECKUMU TMOHSTUSAMH: TOYKa, MpsiMas, OTPe30K, JydY, YTIOI,
MHOTOYTOJIHUK, OKPYKHOCTh, KPYT.

[IpuBOIUTE TPUMEPBI OOBEKTOB OKPYXKAIOIIET0 MHUpPA, HMEIOMHMX (GOpMYy H3YICHHBIX
reoMeTpHUEcKuX HUryp.

Hcnonb30BaTh  TEPMHUHOJOTHIO, CBS3aHHYH C  yIJIaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: yTOJI, BEPIINHA, CTOPOHA, TUArOHajlb, C OKPY)XHOCTBIO: PAINyC, IHAMETP,
HEHTP.

N300paxaTh M3ydeHHBIE TeOMETpUUYECKUEe (PUTyphl HA HETMHOBAHHOM U KIIeT4aToi Oymare ¢
MTOMOIIIBIO ITUPKYJIISL ¥ THHEHKU.

HaxonuTh ATMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOMIBIO INHEHKH, CTPOUTH
OTpPE3KH 3a/IaHHOMN JTMHBI; CTPOUTH OKPYKHOCTbH 33JJAHHOTO pajinyca.

Hcnonb30BaTh CBOMCTBAa CTOPOH M YTJIOB MPSIMOYTOJNLHUKA, KBajgpara JUIsl UX MOCTPOCHHS,
BBIYHCIICHUS TUIOIIAN U IEPUMETPa.

BoruncnsaTe nepuMeTp M IJIOWAAb KBaJpara, MPsIMOYTOJbHHKA, (UTYpP, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM Unciie GUTryp, U300pakEHHBIX Ha KJIETYaTON Oymare.
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[Tonp30BaTbCcsl OCHOBHBIMM METPUYECKMMHU €IMHULAMU W3MEPEHHUs [UIMHBI, IUJIOIIAJIN;
BBIPAXKaTh OJIHUA €IMHULbI BEJTUYUHBI YEPE3 APYTHUE.

Pacnio3naBats mapaienenuren, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TPaHb,
M3MEpeHUs, HAXOIUTh U3MEPEHHUS MapalieNenuneaa, Kkyoa.

Boruncnate 00béM Ky0Oa, mapaienenurena Mo 3aJaHHbIM H3MEPEHHSIM, IO0Jb30BaThCs
€IMHUIIAMU U3MEPEHHS 00bEMa.

Pemate HecnmokHBIE 3a/aud HAa M3MEPEHUE TE€OMETPUYECKUX BEIMYMH B IMPAKTUYECKUX
CUTyaIUsX.

K konnmy oOyuenus B 6 kKjacce oOydaroluics MOJIYYUT CJEAYIOIIME IpeIMeTHbIC
pe3yJIbTaThl:

UYmncsia v BbIYUCTCHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBSA3aHHBIC C PAa3IMYHBIMU BUJAMH YUCEN U CIOCOOAMH HX
3aMMcu, NepexouTh (€CIH 3TO BO3MOXHO) OT OJHOM (POPMBI 3alKCH YHCTa K APYTOM.

CpaBHHMBaTh M YNOPSAJOYMBATH I1IEJBIE YHCIA, OOBIKHOBEHHBIE W JIECATUYHBIE JpOOH,
CpaBHMBAThH YHCJIA OJHOTO U Pa3HbIX 3HAKOB.

BoinonusATe, coyeras yCTHbIE W NUChbMEHHBbIE NPHUEMBI, apupMETHUYECKHE JEHCTBUS C
HATypaJbHBIMU U LIEJIBIMU YUCIIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU TPOOSMU, TIOJIOKUTEIbHBIMU
Y OTPULIATEIIBHBIMU YUCIIaAMHU.

BpIunciisiTh 3HaUEHUS YHUCIIOBBIX BBIPAXKEHUM, BBIOJHATH MPUKUAKY M OLEHKY pe3yJbTaTa
BBIUMCIICHUM, BBIMOJHATH MPEOOpa30BaHUS YHUCIOBBIX BBIPAXEHHI Ha OCHOBE CBOICTB
apudmeTnyecKkux IeHCTBUI.

COOTHOCHTH TOUKY Ha KOOPJIMHATHOM MPSIMON C COOTBETCTBYIOIIUM €i YHCIIOM U U300paxkaTh
YYCIa TOYKaMHU Ha KOOPAMHATHOW MPAMOM, HAXOUTh MOIYJIb YUCIIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPAUHATAMHU 3TOU TOUKH.

OKpyTJIATh LIeTbIe YKCTa U IECATHYHBIE IPOOHU, HAXOIUTh MPUOIKEHHUS YHCE.

YucsioBble 1 OYKBEHHbIE BbIPAKEHUSI

[TonnMate 1 ynmoTpeoiaTh TEpMUHBI, CBSI3aHHBIE C 3aITUCHIO CTETIEHU YMCJIa, HAXOAUTH KBaIpaT
Y Ky0 YuCIa, BEIYUCISTh 3HAUCHUSI YHCIIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHU.

[Tonbp30BaTbesl mpHU3HAKaMH JAEIMMOCTH, PacKiIalblBaThb HATypajbHbIE YHMCIIA HA MPOCTHIE
MHOKHTEJH.

[Tonb30BaTbes MacmITaboM, COCTABISATh IPOMOPLIUU U OTHOLLIEHUS.

Hcnonb3oBath OYKBBI 111 0003HAYEHHS YUCEN MPH 3alMCH MaTEeMaTHUYECKUX BBIPAXKEHHH,
COCTaBJIATh OyKBEHHBIE BBIpAXKEHHS W (OPMYIbI, HAXOAUTh 3HAYCHHs] OYKBEHHBIX BBIPAXKECHHIA,
OCYIIECTBJISII HEOOXOAUMBIE ITOJICTAHOBKH M MPe0Opa3oBaHUsI.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelmenune TeKCTOBBIX 32124

Pemars MHOTOIIArOBBIE TEKCTOBBIC 33/]a4H apPU(PMETHUESCKUM CITIOCOOOM.

Pemats 3amaun, cBA3aHHBIE C OTHOIIEHUEM, TPOMOPLIMOHAIBHOCTHIO BEJIMYHH, MPOLIEHTaAMHU,
peraTh TpU OCHOBHBIE 337291 Ha IPOOH U TIPOLICHTHI.

Pemare 3amaumn, comepskamiyve 3aBUCUMOCTH, CBSI3bIBAIOIAE BEJIIMYMHBI: CKOPOCTb, BPEMS,
paccrosiHue, IIeHa, KOJMYeCTBO, CTOMMOCTh, MPOU3BOJUTEIHHOCTb, BpeMs, 00bEM paboThI,
WCTIONB3Ys apuMETHUECKUE NEHCTBUS, OIIEHKY, MPUKHUIKY, MTOJIb30BAThCS CIUHUIIAMH H3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CoctaBnarb OyKBEHHBIC BBIPAKESHHSI 110 YCIOBHIO 33a4H.

W3Bnekary mH(pOpMaINIO, TPEACTABICHHYIO B Ta0NWIIaX, HA JWHEHHOW, cTONOYaTON WU
KpYroBOM IHarpaMmax, MHTEpPIPETUPOBATh MPEACTABICHHBIC TAHHBIE, UCIIOIb30BATh JAHHBIE MIPU
peuieHuu 3aay.

[IpeacrarnsaTs nHGOPMAITHIO C TTOMOIIBIO TAOJIHUIL, THHEHHOW U CTOJIOYATON TUArpamMM.
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Harasanasi reomeTpust

[IpuBoauTh mNpHMEPHl OOBEKTOB OKPYKAIOMIETO MHpPa, HMEIOUMX (GopMy H3yUeHHBIX
TeOMETPHUECKUX IIOCKHUX U TPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PABHBIX U CHMMETPHYHBIX (QUTYP.

N300pakaTh ¢ HOMOILBIO LIUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW M KJIETYaTOH
Oymare U3y4yeHHbIE IUIOCKUE reoMeTpudeckue GUrypbl 1 KOHQUrypanuu, CAMMETPUYHbIE (GUTYPBI.

[Tonp30BaThbCsl TEOMETPUUECKUMU MTOHATUSMHU: PABEHCTBO (QUTYp, CAMMETPHS, UCIOIB30BATh
TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCb CUMMETPHHM, LICHTP CUMMETPUHU.

HaxonuTs BeIMYHHBI yTII0B U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTUPA, CTPOUTD YIJIBI 3aJaHHOU
BEJIMYHHBI, [10JIb30BATHCS IPU PELICHUH 33]1a4 I'PayCHOM MEpOH YIJIOB, paClIO3HaBaTh HA YEPTEKAX
OCTpBIH, IPSMON, Pa3BEPHYTHIM U TYIIOM YIJIBL.

Bpluncnate IuHY JIOMaHOHM, IIEpUMETP MHOIOYIOJIBHHKA, IIOJIB30BAaTbCA CIMHUIIAMHU
WU3MEPEHUS NIMHBI, BBIPAXaTh OAHHU €UHULIBI U3MEPEHUS [UIMHBI Yepe3 ApYyTHUE.

Haxonuts, ncnosnp3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMsI TOUKAMHM, OT
TOYKH J0 NPSMOM, JJIMHY IIyTH HAa KBAJPATHON CETKE.

Boruncnate miomaps Guryp, COCTaBI€HHBIX U3 IPSIMOYTOJIBHUKOB, UCII0JIb30BaTh pa30ueHMe
Ha MNpPSIMOYIOJbHMKM, Ha paBHblE (UIYpbI, JOCTpauBaHUE O MPSMOYTOJbHHUKA, MOJIb30BATHCS
OCHOBHBIMM €JIMHHULIAMU HM3MEPEHUs IUIOIIAAH, BBIPAXKaTb OJHU €OUHMIBI MU3MEPEHUS ILIOLIAIN
yepes ApyTHe.

Pacnio3HaBaTh Ha MOJENSAX W HM300PAKECHUSAX MUPAMUAY, KOHYC, HWIHHJID, HCIIOJIB30BATh
TEPMHUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha Ki1eT4aToi OyMare npsMOYTOJIbHbIN Napasieenune.

Boruncnsate 00bEM IPSIMOYTOJIBHOTO Napajuleenunena, Kyoa, M0JIb30BaTbCsd OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemrate HecnoXKHbIE 3alayd Ha HAXOXKICHUE I'E€OMETPUYECKHUX BEIUYMH B IPAKTUYECKHUX
CUTyalUsIX.

HPEAMETHBIE PE3YJIBTATDBI 110 YYHEBHOMY KYPCY «AJI'EBPA»
(HA BA3OBOM YPOBHE, I10 'OAAM OBYYEHUA):

K xoHmy oOyueHuss B 7 kJiacce OOyYaroIIMICS MOJYYUT CIEAYIOIINME IpEeIMETHbIE
pE3yJIbTaTHhI:

Yucna v BbIYMCICHUSA

BoinonHsATe, coyerass yCTHbIE W NHUCbMEHHbIE NPUEMBI, apu(pMETHUYECKHE JEHCTBUS C
palOHaIbHBIMU YU CIAMHU.

HaxonuTh 3Hau€HUs YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXEHHH, COIepKalUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTh OT OHON GOPMBI 3aITUCH YHCEN K Ipyroi (IpeoOpa3oBbIBaTh IECATUUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATHUHYIO
IpoOBb).

CpaBHUBATh U YIIOPSAI0YNBATH PALlMOHAJIbHBIE YUCIIA.

OkpyriaTh 4ncia.

BbINONMHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCIEHUHN, OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIpAKEHUI. BBINTOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMH [10Ka3aTEIAMHU.

IIpuMeHsITh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTypaJIbHbBIX YHCEI.

Pemarp mnpakTHKO-OPHEHTHPOBAHHBIE 3a/layM, CBS3aHHbIE C OTHOLIEHHUEM BEJIMYHUH,
MIPOINOPLIMOHAIBHOCTBIO BEJIMYUH, NPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyJbTaThl PEIICHHUS 3a7au C
yu€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs
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Hcnonp30Bare anredpandeckyro TEPMUHOJIOTUIO M CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHUSA yuyeOHOT0 MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPOKEHHUH MPH 33JJaHHBIX 3HAYEHUSX IEPEMECHHBIX.

BeimonHATe npeoOpazoBaHMs LEIOT0 BBIPRKEHUS B MHOIOWIEH IPHUBEIECHHEM IOJOO0HBIX
CJIaraeMblIX, PaCKphITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJJTHOUIEHA HA MHOIOWIEH U MHOI'OWIEHA HA MHOTOWIEH, IPUMEHSATh
(dbopMyIBI KBagpaTa CyMMBI U KBajpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3/I0KEHNE MHOTOWIEHOB HA MHOXKHTEIH C IOMOILBIO BEIHECEHHUS 32 CKOOKH
00111er0 MHOXKUTEIS, TPYIIIIUPOBKHU ClIaraeMbIX, IPUMEHEHUs (POPMYJI COKPALIEHHOTO YMHOXKEHHUS.

[TpumensaTh IpeoOpa30BaHUs MHOTOWICHOB JUUISl PEIICHUS Pa3IMYHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMH IOKa3aTeIsIMH IJIs NpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHusI U HePaBEeHCTBA

Pemate nuHEHBIE ypaBHEHMS C OJHOM IIEPEMEHHOW, NPHUMEHSS NpaBWiIA Iepexofa OT
HCXOJHOTO YPaBHEHHUS K paBHOCUIBLHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YMCIIO KOPHEM YpaBHEHMUS.

[TpumMensTH rpaduyeckre METOIbl IPU PELLICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh nmpuMepsl map 4uces, SBISIOUIMXCS PELICHUEM JIMHEHHOTO0 YpaBHEHUS C JIBYMs
[IEPEMEHHBIMH.

CTpouTh B KOOPIAMHATHON INIOCKOCTH I'paUK JIMHEMHOTO ypaBHEHMS C IBYMsI IEPEMEHHBIMH,
MOJIB3YSICh Ipa)uKOM, IPUBOAUTH PUMEPHI PELICHUS] YPaBHEHUS.

Pemarp cucrembl IBYX JIMHEHHBIX ypaBHEHUH C JByMsl INE€PEMEHHBIMH, B TOM YHCIE
rpaduyecKu.

CocTaBiATh U pemaTh JMHEHHOE YPABHEHHUE WIN CUCTEMY JIMHENHBIX YPABHEHHU 10 yCIIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4EHHBIN pe3yibTar.

DOyHKIUHT

N3o0paxkaTh Ha KOOPAWHATHON MPSAMOU TOYKH, COOTBETCTBYIOIIHME 3a/IaHHBIM KOOPUHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alIUChIBATH YHCIOBBIE IPOMEXKYTKH Ha aIreOpanueckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM INIOCKOCTH TOUKHM IO 3aJJaHHBIM KOOpJIUHATAM, CTPOUTH rpaduku
nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINU y = |X|.

OnuceiBaTh C MOMOIIBI0 (QYHKIMN M3BECTHBIE 3aBUCUMOCTH MEXJly BEIMYMHAMU: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTh, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM padoThI.

HaxonuTh 3HaueHune GyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crocod TPEACTaBICHHS W aHaM3a WHPOpPMAIUM, HU3BIEKATh W
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJiacce OOydYaromMiCs MOMYYHUT CIEAYIOIINME IpPEeIMETHbIE
pE3yJIbTaThI:

Yucia v BbIYUCTICHUSA

Hcnonb30BaTh HayallbHbIE TPEACTABICHUS O MHOXECTBE JACHCTBUTEIbHBIX YMCEN s
CpPaBHEHHMsI, OKPYIJICHHs M BBIYMCICHHUH, H300pa)kaTb JEHCTBUTENbHBIE 4YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSIMOA.

[IpumensTh MOHATHE apu(METHUIECKOTO KBaIPaTHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIONIb3Ysl TpPU HEOOXOAMMOCTH KaJIbKYJATOp, BBINOJIHATH MpeoOpa3oBaHUs BBIPaKEHUH,
CoJIeprKallMX KBaJIpaTHbIE KOPHHU, UCIIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anmucu OOIBIINX M MAJIBIX YUCEI C IIOMOUIBIO IECATUYHBIX IpoOei U cTerneHe
gucna 10.

AnredOpanyeckue BbIpasKeHMsI

HpI/IMeHHTB IIOHATHE CTCIICHHU C LCJIbIM II0KAa3aTCjI€M, BBIIIOJIHATH Hp606paSOBaHI/IH
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BBIPA)XEHUI, COJIEpKAIUX CTENEHHU C LEJIbIM [T0Ka3aTeeM.

BBINONMHATE TOXIECTBEHHBIE TIPE00Pa30BaHUs pallMOHATBLHBIX BEIPAKEHUH Ha OCHOBE TPABUII
JeWCTBUI HAaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PackiaapiBaTh KBaApaTHbIN TPEXUIEH HA MHOKHUTEIIH.

ITpumMeHnsaTh peoOpa3oBaHusl BbIPAKEHUM IS PELICHUs Pa3IMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PeabHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHelHble, KBaIpaTHbIEC ypaBHEHMSI U PALIMOHAIbHbBIE YPABHEHNUS, CBOALIMECS K HUM,
CHCTEMBI IBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

[IpoBOoaNTH MpPOCTEHIINE UCCIIEIOBAHUS YPAaBHEHHM M CUCTEM YPAaBHEHMI, B TOM YHUCIE C
pUMEHEHHEM TIpadUUecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHHE MM CHCTEMa
YpaBHEHUH peleHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Ilepexoautk OT ciioBecHON (HOPMYIMPOBKH 3a]1auu K €€ anredpandeckoil MoJIet ¢ MOMOIIIbIO
COCTABIICHUS] YpaBHEHHsS WJIM CHCTEMBbl YPaBHEHHH, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4y MOJYUYEHHbIN pe3yJsbTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI CPABHEHUS, OLEHKH, pellaTh JIMHEHHbIE
HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, JaBaTh I'paMuecKyro UIUTIOCTPALIMIO0 MHOXKECTBA
pelIeHni HEpaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[loHnMaTh ¥ HCIOJIB30BaTh (PYHKLUMOHAIbHBIE MOHATUSA U A3bIK (TEPMHUHBI, CHMBOJINYECKHE
0003HaYeHMsI), ONPEIENITh 3HauUeHHe (PYHKIMM MO 3HAYCHUIO apryMEHTa, OINpeNelsiTh CBOWCTBA
byHKIMY 0 e€ rpaduKy.

Ctpouts rpaduKy I€MEHTapHBIX (QYHKINH BHIA:

y=k/x,y=x2,y=x3,y = x|, y = X, ONIECBIBaTH CBOICTBA YHCIOBOH (yHKIIHH 10 e& rpaduKy.

K xonmy oOyuenus B 9 Kkijacce o0Oy4aromMiiCsl TMOJYYUT CIEAYIONIME TPEIMETHBIC
pe3yJIbTaThI:

Yucia 1 BbIYHCICHUSA

CpaBHHBATH ¥ YHOPSIIOUYMBATH PAllHOHAIEHBIE M HPPAIIHOHATEHBIC YHCIIA.

BremonaaTe apudmeTnyeckne ACHCTBHS C paAIlOHAIBHBIMU YWCIIAMH, COYeTas YCTHBIE W
MUCbMEHHBIE IPUEMBI, BHITIOTHATH BEIYUCICHHS ¢ UPPALlMOHATIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHusi CTENEHeH C LEeNbIMHM MOKa3aTeNlsMU M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPKEHUI.

OKpyrasiTh NEHCTBUTEIBHBIE YUCIIA, BBITOIHATH PUKUIKY PE3yJIbTaTa BEIYUCICHHUH, OIICHKY
YHCIIOBBIX BBIPKEHUI.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIC ¥ KBaJpaTHBIC YPaBHEHUS, YPaBHEHUS, CBOSIINECS K HUM, POCTEHIITNE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cuctembl OBYX JIMHEHHBIX YpaBHEHUH C JIByMsI MEPEMEHHBIMH W CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJIHO YPaBHEHHUE HE SIBIISAETCS TNHEHHBIM.

Pematp TexcToBbIE 3aaun anreOpanueckuM crocoOOM C IOMOIIbIO COCTABIIEHUS! YpaBHEHUS
WJIA CUCTEMBI JIBYX YPaBHEHUH C JIBYMSI IIEPEMEHHBIMHU.

[IpoBoUTH MpocTeiie UCClIeAOBaHUs YPaBHEHU M CHUCTEM YpaBHEHUH, B TOM 4YHCIE C
pUMEHEHHEM TIpadUuecKuX MpeacTaBleHull (yCTaHABIMBATh, UMEET JIM ypaBHEHHE MM CHCTEMa
YpaBHEHUI pellleHusl, €ClIi UMEET, TO CKOJIbKO, U IIPOYee).

Pemarp 1nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh pelIeHUE
HEPaBEHCTB Ha YMCJIOBOW MPSIMOI1, 3aIIMCHIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl TUHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIONINE KBAJApPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HAa YHCIOBOM MPSMOH, 3alUCHIBATDH
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pELIEHHE C TOMOIIBIO CHMBOJIOB.
Hcnosnp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3JIMYHBIX 3a/1a4.
DyHKUMH
Pacnio3naBate (yHKIMHM HM3ydeHHBIX BHIOB. [l0Ka3bpIBaTh CXEMaTHUYECKH PACIOJIOKEHUE Ha

KOOPJAMHATHOM IJI0CKOCTH TpadukoB (pyHkumid Buga: Y = kX, y = kx + b,y =k/x,y=ax2 + bx +c,y
=x3, y =X, y = |x|, B 3aBrCHMOCTH OT 3HAYCHHIT KOA((DHUINEHTOB, ONUCHIBATE CBOMCTBA ()YHKIIHIL.

Crpouth u u300paXkaTb CXEMAaTUYECKH Tpaduku KBaApaTHUHBIX (YHKIHH, OMUCHIBATH
CBOMCTBA KBaJIPaTUYHbIX (PYHKIMH IO UX IpapurKaMm.

Pacnio3HaBath KBagpaTHuHyl (QyHKIUIO MO (opMyJsie, IPUBOAUTE IPUMEPHI KBaJAPaTUUHbBIX
(byHKUMH U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUU.

Yuci0BbIE M0CA€10BATEIbHOCTH U NPOrPeccHu

Pacrnio3HaBaTh apuMETHYECKYI0O U T€OMETPUUYECKYIO IPOrpecCHd IpU Pa3HbIX crocodax
3aJJaHUs.

BBIMONHATE BBIYMCICHUS C HKCHOJB30BaHWEM (OPMYJ N-TO WiICHA apu(PMETHUECKON H
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIE0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemiate 3amaum, cBA3aHHbBIE C YHUCIOBBIMU MOCJEI0OBATEIbHOCTSMU, B TOM YMCIE 3aJa4d U3
peanbHOM JKHU3HU (C UCTIONB30BAaHUEM KAJIBKYJISATOPA, IIU(PPOBBIX TEXHOJIOTHH).

HPEIMETHBIE PE3YJIbTATBI 110 YYHEBHOMY KYPCY «I'EOMETPUS»
(HA BA3OBOM YPOBHE, 110 'OAAM OBYYEHUA):

K xoHiy oOyueHuss B 7 kJiacce OOyYaroIIMICS MOJYYUT CIEAYIOIINME IpeIMETHbIE
pe3yIbTaThI:

PacriozHaBaTh  M3yu€HHBIE TE€OMETpUYECKHE (QUIYpBI, ONpPENeNsTh UX B3aUMHOE
pacnosoxxeHue, n300pakaTb T€OMETPUUECKUE (PUTYPBI, BHIIOIHATH YEPTEXKU MO YCIOBUIO 3a/1a4H.
N3mepsaTe NUHEHHBIE U YIIOBbIE BeIWMYMHBIL. Pelnars 3agayv Ha BBIYMCIICHHME IJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX WU YIJVIOBBIX BEJIMYMH HPEIMETOB B pEalbHON KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyars pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUHHBI.

CTpouth 4epTekH K FTEOMETPUUECKUM 3a1a4aM.

ITonbp30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MIPU3HAKKA U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a]1a4.

[IpoBONTB JTIOTHUECKHUE PACCYKICHHS C UCIIOIB30BAHNEM T€OMETPUYECKUX TEOPEM.

Ilonp30BaTbCcsl NPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYIOJBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEAEHHOW K TUIIOTEHY3€ MPSAMOYIOJIBHOIO TPEYrOJBbHHMKA, B  PELICHUU
r€OMETPUYECKHX 3a/1a4.

OnpenensTe MapajijIeIbHOCTh MPSAMBIX C IMOMOIIBIO YTJIOB, KOTOpble 00pa3zyeT ¢ HHUMHU
cexymas. OnpeaensaTs NapauieIbHOCTh NMPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroy IPsIMOA.

Pemats 3a1aun Ha kieTyaToit Oymare.

[IpoBoANTH BBIUMCIEHHS M HAXOAUTh YHCIOBbIE U OyKBEHHbIE 3HA4YeHHs] YIJIOB B
T€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOI'OYI'OJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHNUH JBYX MapajlIeNIbHBIX MPSMBIX ceKyllei. PemaTs
IIPAKTUYECKHE 3a1a4l HA HAXO0XKICHUE YTIIOB.

Brnaners nNoHATHEM IeOMETPUUECKOrO MECTa TOUEK. Y METh ONpPENeNATh OUCCEKTPUCY yIiia U
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CEpEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOYEK.

@opMyJIMPOBaTh ONPENCIICHUS OKPY>KHOCTH M Kpyra, XOpJbl M JHaMETpa OKPY>KHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELIEHUH 3aa4.

Biianers noHsITHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LICHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKalOTCs B OJHOMN
TOYKE, U O TOM, YTO CEPEIMHHBIE MEPHEHAUKYJISAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOH TOUKE.

Binamere mnoHsTHEM — KacaTelbHOW K  OKPYXXHOCTH, IIOJIb30BaTbCsl  TEOPEMOM O
MEPIEHIUKYISIPHOCTH KacaTeJIbHOM U paJInyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

[Tonp30BaTbcst  MPOCTEMIIMMHM ~ TE€OMETPUUYECKUMHM  HEPaBEHCTBAMM, IOHUMATh  HX
[IPAKTUYECKUI CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U IUHEHKH.

K konnmy oOyuenus B 8 kiacce oOydarolmuiics MOJIYYUT CIEIYIOMIME MpeIMEeTHbIC
pe3yJIbTaThI:

Pacno3naBaTh OCHOBHBIE BHIbl YETBIPEXYTOJbHUKOB, HMX OJJIEMEHTHI, IOJb30BaThCS HUX
CBOMCTBaMH IIpU PEIICHUH F'€OMETPUUECKUX 3a]ad.

[IpuMeHsTh CBOICTBA TOUKH NEPECEUCHUs MEMAH TPEyroybHUKA (IIEHTpa Macc) B PELICHUU
3a/1a4.

Bnaners nonstreM cpeaHel TMHUM TPEYToJbHUKA U TPAelu, MPUMEHITh UX CBOMCTBA MPHU
peumieHun reoMmerpuyeckux 3anad. llomb3oBaThcs  Teopemoirn  @aneca M TeopeMoOM O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIsl pELICHUS] TPAKTUYECKHX 3a/1ay.

[TpuMeHSITh PU3HAKH MTO00HS TPEYTOJLHUKOB B PEIICHUH I'€OMETPHUYCCKHX 3a71ad.

[Tonw3oBatbest Teopemoit [ludaropa ajis penieHus TeOMETPUUECKUX U MPAKTUUECKUX 3a/1ad.
CTpouTh MaTeMaTHYECKYH0 MOJENb B MPAaKTUYECKUX 3a/1ayaX, CaMOCTOSTENIbHO JIeNaTh YepTEX U
HaxO0JIUTh COOTBETCTBYIOILIUE JJIUHBI.

Bnagets mnoHATHSAMH CHHYCa, KOCHMHYCa M TaHT€HCAa OCTPOro yria MpsSIMOYTOJIbHOTO
TpeyroyibHUKa. [10J1b30BaThCSl STUMH MOHATUAMM JJISI PELICHUS TPAKTUYECKHUX 3a1a4.

Boruncnsate (pa3nuyHeiMU crioco0aMu) TUIOMIAAb TPEYTOJIbHHUKA U TUIOMIAM MHOTOYTOJIBHBIX
¢buryp (mone3ysch, TAe HEOOXOAUMO, KalbKyJIsITOpoM). [IpuMEHSTh MONydeHHbIE YMEHUS B
MPAKTUYECKUX 3a]a4ax.

BrnaneTs NOHATUSAMH BIMCAHHOTO M IEHTPAJIIBHOTO YTJIa, HCIIOJIb30BaTh TEOPEMBI O BHUCAHHBIX
yriaax, yriaax MexAy XopAamH (CeKyUIMMH) U YTJIe MeXAy KacaTeJIbHOW M XOpPJOW MpHU pelieHUuu
F€OMETPUYECKHX 3a/1ay.

Brnangets MOHSATMEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA OIMHUCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATH MOTyUYEHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTh MATEMATHUECKUE MOJIENH JJIs 3a/1a4
pealbHOM JKM3HH M TPOBOAHWTH COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHUEM TMOJ00us U
TPUTOHOMETPHH (I10JIb3YSACh, TJIe HEOOXOAUMO, KaIbKYJIATOPOM).

K xonmy oOyuenus B 9 Kkijacce o0OyYarOmMICS TOMYYUT CIEAYIONIME TPEIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOJIUTH C WX MOMOIIBIO Pa3InYHbIC
AJIEMEHTBI MPSMOYTOIBHOTO TPEYTOJbHUKA («PEIICHHE TMPSMOYTOIBHBIX TPEYTOJIBHUKOBY).
Haxonuts (¢ moMoIpio KaabKyJIsTOpa) JUTHHBI U YTIIbI TSI HETAOJWYHBIX 3HAUCHUM.

[Tonb3oBatbes hopMynaMu IPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKIM TOKIECTBOM JJIsI
HAaXO0JIEHUS COOTHOILLIEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETMYUHAMMU.

Hcnonb30BaTh TEOpPEMBbI CUHYCOB W KOCHUHYCOB [JISi HAXOXIEHUS PA3JIUYHBIX 3JIEMEHTOB
TpPEYroJibHUKA («pelIeHne TPEyroJIbHUKOBY ), MPUMEHSTh UX MPU PELICHUH FT€OMETPUUECKUX 3aay.

Brnaners moHsTHAMEH TIpeoOpa3oBaHMs TMOMO00MS, COOTBETCTBEHHBIX SJEMEHTOB TOJIO0OHBIX
19



¢uryp. Ilonb3oBarbcs cBOiCTBaMU MOAOOMS MPOM3BOJBHBIX (DUTYP, YMETh BBIYUCIATH IJIUHBI U
HAXOJAUTh yIibl y moaoOHbBIX ¢uryp. IIpuMeHsTs cBOiCTBa mMogoOMs B MPAKTUYECKUX 3a/1a4ax.
YMeTb NpUBOAUTH MPUMEPHI IOJOOHBIX (DUTYP B OKpPY’KAIOIIEM MUpE.

[Tonp30BaTbcs TeopeMaMHM O IPOU3BEICHHM OTPE3KOB XOpA, O IPOU3BEINEHHU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJbHOM.

[Tonp30BaTbcst BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKHUIA U (PU3NIECKUN CMBICIT, TPUMEHSTh
UX B PEHICHUU TEOMETPHUECKUX M (Pu3MuecKux 3anad. [IpuMeHsSTh CKalsgpHOE NpPOM3BEACHUE
BEKTOPOB JUI HAX0XKJEHUS JJIUH U YTJIOB.

[lonp30BaTbcs METOAOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PELICHUH
reOMETPHUECKUX U MPAKTUYECKUX 3a]1a4.

Bnaners MOHATHUSAMHU TPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, IJIMHBI JTyTH
OKPY’KHOCTH U PaJUaHHOM MEpBbI yIiia, YMeTh BBIYUCIIATH IUIOIAAb Kpyra U ero yacreil. [IpuMeHsaTs
IIOJIyYCHHbIE YMEHUS B MPAKTHUECKUX 3a/jauax.

Haxomute ocu (MM TEHTPBI) CUMMETPHH (DUTYp, TPUMEHSTH IBM)KCHHUS IUIOCKOCTH B
MIPOCTEUIINX CITydasix.

[TpuMeHATH MOJTyYeHHbIE 3HaHUS HAa IPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJIENHN AJIS 3a/1a4
peanbHOM JKM3HHM M IPOBOJAUTH COOTBETCTBYIOLIME BBIYUCIEHHS C HPUMEHEHHEM IOoA00Us U
TPUTOHOMETPHUECKUX (DYHKIHUHU (TIOJIB3YSCH, I/I€ HEOOXOIUMO, KAIBKYIIATOPOM).

HPEIMETHBIE PE3YJIBTATBI 110 YYHEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTUKA» (HA BA3OBOM YPOBHE, 110
I'OAAM OBYYEHUAA):

K xonmy oOyuenuss B 7 KJjacce OOYyYarOImMICS TOMYYUT CIEAYIONIME TPEIMETHbBIC
pe3yIbTaTHhI:

Yurate nH(hOpMAaIIKIO, IPEICTABICHHYIO B TA0JINIIAaX, HA JUarpamMmax, IpeCTaBIsTh JTaHHbIE
B BHJI€ TaOJHI], CTPOUTH JUArpamMMbl (CTOJIOMKOBBIE (CTOIOYATHIE) M KPYTOBBIE) MO MacCHBaM
3HAYEHUU.

OnuceiBaTh U HHTEPIIPETUPOBATH PeaTbHBIEC UNCIOBHIE JaHHbBIE, TPE/ICTABICHHBIE B TAOIHUIIaX,
Ha AMarpaMmax, rpadukax.

Hcnonw3oBarh [jIsi  ONMHUCAHMS JIaHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKHU: CpElHEee
apudmernueckoe, MearaHa, HauOOJIbIlIEEe U HAUMEHbIIIEe 3HAUEeHUs, pa3Max.

Nwmets npeacTaBnenue o ciiydaiiHOM U3MEHUMBOCTH Ha MMPUMeEpPaXx IeH, GU3NYECKUX BETUUHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABIIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xonmy oOyuenus B 8 Kkiacce o0OydaromMiiCs TOMYYUT CIEAYIONIME TIPEIMETHBIC
pE3yJIbTaTHhI:

W3Bnekars 1 mpeoOpa3oBeIBaTh HHGOPMAIIMIO, TPEACTABICHHYIO B BUJIE TaOJHII, JUATPAMM,
rpaduKoB, MIPEICTABIATH JaHHBIC B BUJE TaOIHII, AHArpaMM, TpaduKoB.

OnuceIBaTh JaHHBIE C MMOMOIIBIO CTATUCTHYECKUX TMOKA3aTeNeH: CpeIHUX 3HAYCHUH U Mep
paccenBaHmus (pa3max, JUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUH, B TOM YHCIE 10 pe3yibTaTaM
M3MEpeHUil U HaOII0IeHU .

Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITUM B OMBITAaX, 3HAs BEPOSTHOCTH AJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OTIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMH.

Hcnonk3oBarh rpaduueckue MOAETH: AEPEBO CIYYaHOTO JKCIEPUMEHTA, JAHarpaMMbl
DOlinepa, yncnosas mpsmasl.

OnepupoBaTh MOHATHSMH: MHOXECTBO, IIOJAMHOXECTBO, BBIIIOJHATh OINEpalMl HaJ
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MHO>KECTBaMHU: OOBEIMHEHHE, MEpeceyeHHe, NOMOIHEHHE, MEPEUUCISITh 3JEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp30Bathk rpadguueckoe NpeACcTaBICHNE MHOKECTB M CBA3EH MEXy HUMH ISl OTIMCAHHS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE [IPH PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U KYPCOB.

K konnmy oOyuenus B 9 kjacce oOydaroluiics MOJIYYUT CJEIYIOMIME IpeIMeTHbIC
pe3yJbTaThI:

W3Biekath u npeoOpa3oBbIBaTh HH(GOPMAIIHIO, TPEICTABICHHYIO B Pa3JIMYHBIX HCTOYHUKAX B
BUJIE TaOJIHII, JUarpamMmm, rpaduKoB, MPeACTaBIATh JaHHbIE B BHIE TaOIUL, TuarpaMM, rpaduKoB.

Pemarp 3amaun opraHM3oBaHHBIM IepeOOpPOM BapHAHTOB, a TaKXKe C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30Barh onuvcaTeabHbIE XapaKTEPUCTUKH 11 MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
YHUCJIE CPEAHUE 3HAUYEHUS U MEPhI PACCEUBAHMUS.

HaxoauTh 4acTOThl 3HAYEHHUN M YaCTOTHI COOBITUSI, B TOM YHKCJE MOJB3YSICh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOJIOICHUH.

Haxonutb BEpOATHOCTH CIy4alHBIX COOBITUIM B U3YYEHHBIX OMBITAX, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHSIMH, B CEpUSX HCHBITAHUN 10 MEPBOrO ycCrexa, B
cepusx ucnblTaHui bepHyiu.

NmeTts nipeacrapiieHUe 0 CIly4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

Hmetp mpepcTaBieHne O 3aKOHE OONBIIMX YHCET KaK O TPOSIBICHHH 3aKOHOMEPHOCTH B
CIIy4aifHON U3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIKX YKCEN B IPUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

«MATEMATHUKA»

5 KIIACC (5§ YACOB*34 HEAEJIN-170 YACOB)

KoauuyecTBO 4acoB

HanmenoBaHue pa3/ie/ioB U TeM JyiekTpoHHbBbIE (IU(PPOBBIE)
Ne /m NPOrpamMmbl Bcero KO];Z%ZT:I’W Hpa::;;i?me o0pa3oBaTe/ibHbIE PecypcChl
1 Harypanbnsle uncna. [leiictBus c 43 3 Bbu6mmoteka [JOK
HaTypaJbHbIMU YHUCIAMHU https://m.edsoo.ru/7f4131ce
2 Harnannas reomerpust. Jluaun Ha 12 2 bubnnoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
3 ObbiknoBeHHbIC APOOH 48 3 https://m.edsoo.ru/7f4131ce
bubnuoreka [{OK
4 Harnsgnas reomerpusi. MHOrOyronbHUKH 10 1 hitps://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
S Jlecatuanbie ipodn 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsignas reomerpus. Tena u purypsi B 9 1 1 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! [TosTopenue u 060dmenne 10 1 https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 4
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6 KJJACC (5 YACOB*34 HEAEJIN-170 YACOB)

HaunmenoBanmue pa3ae/ioB U TEM

KoauuyecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/mt OpPOrpaMMBI Beero KO*;;%‘:}T:”" Hpal:caTg:)'iicIKHe 00pa3oBaTebHbIE pecypchbl
bubnunoreka LIOK
1 HatypanbHere ancia 30 2 https://m.edso00.ru/7f414736
2 Harnsanuas reomerpus. [psmbie Ha v 1 bubmmoreka [JOK
TJIOCKOCTH https://m.edsoo.ru/7f414736
bubnunoreka LIOK
3 HApobu 35 3 ! https://m.eds00.ru/7f414736
bubmuoreka [IOK
4 Harnsanas reomerpusi. Cummetpust 6 1 https://m.edsoo.ru/7f414736
bubmuoreka [IOK
5 Bripasenns ¢ Oyxsam 6 https://m.eds00.ru/7f414736
5 Harnsanas reomerpusi. @urypsl Ha 14 1 1 bubnnorexa [JOK
TJIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [Tono>xurenbHBIE U OTPULIATENBHBIE YHCTIA 40 2 https://m.eds00.ru/7f414736
bubmmoteka IIOK
8 Hpencrapnenne nanubIx ) 1 https://m.edso00.ru/7f414736
9 Harnsannas reomerpusi. Ourypsl B 9 1 bubmmnoreka HOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenwme, 0600IIEHNE, 17 1 bubnunorexa LIOK
CHUCTEMAaTHU3AIIHS https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 10 5
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TEMATHUYECKOE IINIAHUPOBAHUE YYEGHOI'O KYPCA
«AJITEBPA»
7 KJIACC (3 YACA*34 HEJAEJIU-102 YACA)

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0BPA30BATETBLHBIE
padoTbl padoThI pecypen
1 Yucna u BeIUUCIICHUS. PalnoHaibHbIC o5 1 bubmuoreka [{OK
qyucia https://m.edso00.ru/7f415b90
bubmuoreka [{OK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHS U HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
4 Koopunatst 1 rpaguxu. GysKiun 24 1 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
S MosToperme 1 obobmerHe 6 1 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 5 0

8 KIIACC (3 YACA*34 HEAEJIN-102 YACA)

KonuyecTBo 1yacos DJICKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne ni/m IporpaMmb1 Beero KOﬁl—lTpOJIbHI)Ie HpﬁaKaneCKne 0BPA30BATEIBLHBIE
padoTshI padoThI pecypes
bubnunorexa LIOK
1 Yucina n Berunciienus. KBagparasie KopHU 15 hitps://m.eds0o.ru/7f417af8
2 Uucna u Beruuciaenus. CTeneHsb ¢ 1eIbiM 7 bubmuoreka [{OK
MIOKa3aTeJIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKCHUSI. 5 1 bubmuoreka [IOK
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KBagparssiii TpéXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaKECHUS. 15 bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBagparHbie 15 bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
8 PyHiciH. OCHOBHbIC NOHATH S https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
; Dymxupu. Hucrosbie pyniimu d https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 [osropenue u obobmenue 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0

9 KIIACC (3 YACA*34 HEAEJIN-102 YACA)

Konu4yecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne ni/m NporpaMMEl Beero KOﬁHTpOJIbHI)le HpﬁaKTH‘lGCKI/Ie 0GpazoBaTeIbHbIE
padoTsbI padoTsbI pecypeb
1 Uucna u BeruucieHus. JlelicTBUTENbHBIE 9 bubnuorexa [JOK
yucia https://m.eds00.ru/7f419d08
2 YpaBHEHHs 1 HEPABEHCTBA. Y paBHEHHUS C 14 1 bubnmnoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
4 VYpaBHeHus 1 HepaBeHCcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
5) OyHKUIUU 16 1 bubnmoreka [JOK
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https://m.edsoo.ru/7f419d08

6 YucII0BBIE ITOCIEN0BATEIBHOCTH 15 1 Egggﬁ;ﬁ;{;ggﬁf 119408
7 [ToBTOpenue, o6o0IICHNE, CUCTEMATH3AIUS 18 1 bubnuoreka [IOK
3HAHUMN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0

TEMATHUYECKOE ITNTAHUPOBAHUE YYEBHOI'O KYPCA
«THOMETPUS»
7 KJIACC (2 YACA*34 HEJIEJIN-68 YACOB)

KoJanuecTBo yacoB JJIeKTPOHHbIE
Ne o/ HaunmeHnoBaHMe pa3/ie/ioB U TeM K n (uudposrbie)
- MPOrpamMMbl Bcero OﬁﬂTpom’m’le pﬁaKanecKue oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
I o
) i enoficr, Houepenme reoerpmea | 14 Butmiotexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIIMYUH
bu6nmoreka [JOK
2 TpeyroabaukH 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamienpHble IpsIMBIE, CYMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTB U KpyT. [ 'eomeTprueckue 14 1 bubnnorexka [JOK
IOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 IlosTopenue, obobmenne sHanuit 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

8 KIIACC (2 YACA*34 HE/IEJIU-68 YACOB)
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KosauyecTBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
B NPOrpamMMmbl Bcero ogITpo.m)m,Ie pﬁaKT"quK"e o0pa3oBaTe/IbHbIE
padoThI padoThI pecypeb
N bubmuorexa [JOK
! HeTbipexyronbHiKH 12 ! https://m.edsoo.ru/7f417e18
T o
2 n;gizgznogiiizgicﬁ?;zai mo00HbIE 15 1 Eubmorexa ITOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
I1 .H i
3 TpJIeO}III{I(?J?;)HHKa;));O;IK i?oizgf;ﬁf; dburyp 14 1 bubmnorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaan nomoOHBIX Guryp
4 Teopema [Iudaropa n nHayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Bricanusie u
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnsle k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bu6mmorexa [IOK
6 [osropenne, 0dodmenue snanuii 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

9 KIIACC (2 YACA*34 HEJIEJIN-68 YACOB)

Ne i/mt

HaumeHoBaHue pa3/ie/ioB U TeM
MPOrpamMmmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckune
padoThI

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/bHbIE

pecypchbl
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1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
[IpeobpaszoBanue nonodus. Metpuyeckue bubnmoreka [JOK

2 10 1 _

COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK

3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c

4 JlexapTOBbI KOOPAMHATHI HA TJIOCKOCTH 9 1 buGmnorexa LIOK

https://m.edsoo.ru/7f41al2c

o | Do, | B LOK

Py HIaL KpyTd. https://m.edsoo.ru/7f41al2c
Boeluucnenue mioniaaei
bubmuorexa [JOK

6 JIBIDKCHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AUs 7 2 bubnnoreka [JOK
3HaHUHI https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0

TEMATHUYECKOE IINMTAHUPOBAHHUE YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

7 KJIACC (1 YAC*34 HEJIEJIA-34 YACA)

KonuyecTBo yacos DJICKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m - Beero KOHT%OJIBHI)IC HpaKTﬁnquKne 0BPa30BATEBLHBIE
padoThI padoThI pecypeb
bubanoreka LJOK
1 TpencTasnenne pasHbix ! 2 https://m.edsoo.ru/7f415fdc
2 OnucarenbHas CTaTUCTUKA 8 1 1 bubnunoreka LIOK
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3 CryvaifHasi ©3MEHUYHUBOCTh 6 1 Bubmorexa IOK
https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK

4 Baenenue B Teopuro rpagos 4 0 https://m.edsoo.ru/7f415fdc

5 BeposTHOCTB U yacToTa Cily4aitHOro 4 1 1 bubmmoreka [JOK

COOBITHS https://m.edsoo.ru/7f415fdc
. bubnunoreka LIOK
6 O0001IeHne, cucTeMaTH3alis SHAHUH 5 0 https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5

8 KIIACC (1 YAC*34 HEJAEJIN-34 YACA)

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uu¢posbie)
Ne i/ NPOrPaMMEI Beero KO]—ITpﬁOJIbeIe HpaKTﬁnquKne 0BpazoBaTEIBHbIE
padoThI padoThI pecypebi

bu6mmoteka IIOK

1 Hosropenne kypea 7 knacca 4 https://m.edso0.ru/7f417fh2
5 OnucarenbHas craTucTuka. PaccenBanne 4 bu6nmorexa LIOK

JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubnunorexa LIOK

3 Muoxecrsa 5 1 https://m.edso0.ru/7f417fb2
. but6mmoreka [IOK

4 BeposiTHOCTE Ciy4aiiHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f4172
bubnunorexa LIOK

5 Beenenue B Teopuio rpagos 4 https://m.edso0.ru/7f417fb2
. but6mmoreka [IOK

6 Crysaifasie cobbmrs 8 https://m.edsoo.ru/7f417fb2
7 O06o01IeHre, cucTeMaTU3aIus 3HAaHUHA 3 1 bubmuoreka [IOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

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

9 KJIACC (1 YAC*34 HEJIEJIA-34 YACA)

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m nporpamMmb Beero KOHT%OJIBHLIE HpaKTﬁnquKne 0GpazoBaTeNbHbIE
padoThI padoThI pecypesi

bubnunoreka LIOK

1 HosTopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [{OK

2 DJIeMEHTHI KOMOMHATOPHKH 4 1 1 https://m.edsoo.ru/7f41a302

3 I'eomeTprueckas BEpOATHOCTD 4 bubmorexa LOK
https://m.edso0.ru/7f41a302
bubmmoteka IIOK

4 Henprranus bepiysum 6 1 1 https://m.edso00.ru/7f41a302

S) Crnyualinas BelIMYUHA 6 bubmaorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoteka IIOK

6 ObobumeHne, KOHTpOITh 10 1 https://m.edso0.ru/7f41a302

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2
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