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Conep:xkanue yueOHOro Kypca (1mo rogam o0y4eHus )

5 KUIACC

Hamypanvnuie uucna u Hyno

Hartypanbnoe wuwncno. Psan watypampubix uucen. Ywumceno 0. M3obOpaxenue
HaTypaJIbHbIX YMCET TOYKAMU Ha KOOPJIMHATHON (UUCIIOBOM) MPSAMOIA.

[To3uMoOHHasA cUcTeMa CUUCIEHUs. Pumckas Hymepayus Kaxk npumep Heno3uyuoOHHoU
cucmembl cuucienus. JlecaTuuHas CUCTEMa CUUCIICHUS.

CpaBHEHME HaTypaJbHBIX YHCEJ, CPABHCHHME HATypaJbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHMsI. OKpyTJIEHHE HATypaIbHBIX YHACE].

CrnoxeHre HaTypaJbHBIX YHWCEJ; CBOMCTBO HYJS NIPH CIOKECHHH. BplumTaHue Kak
JeiicTBUe, OOpaTHOE CJIOKEHUIO. YMHOXKEHHE HaTypaJbHBIX 4YHCEN; CBOMCTBA HYJIS U
€AVHUIIBI IPU YMHOXKEHHUH. JleneHue Kak AeicTBre, 00paTHOE YMHOKEHHIO. KOMIIOHEHTHI
NEUCTBUM, CBsA3b Mexay HuMH. [IpoBepka pesynpTaTta apu(pMETHYECKOTO JIEUCTBUS.
[lepemecTuTENbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOXEHHS M YMHOXXCHHS,
pacnpeoenumebHoe C80UCMEO (3AKOH) YMHONCEHUSL.

Hcnonbs3zoBanne OykB s OOO3HAYEHUSI HEU3BECTHOTO KOMIIOHEHTa M 3aIllUCHU
CBOMCTB apu(PMETUUECKUX JTCHCTBUM.

Jlenumenu u kpamuvle uucia, pasioKeHUE Ha MHOXKUTENU. [IpocTele U cOCTaBHBIE
yucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CreneHp ¢ HATypaJbHBIM IOKa3aTejieM. 3aluCh YHCIA B BHJE CYMMBI pa3psIHBIX
CJIaraeMbIX.

HucnoBoe BbIpakeHHE. BpluncClieHME 3HAYEHUN YKCIIOBBIX BBIPAXKECHUM; IOPSIOK
BBINIOJIHEHUS AeicTBUi. Mcnonb3oBaHWe TMpU  BBIYMCICHUSX MEPEMECTUTENIBHOIO U
COUYETATEJIBbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS W YMHOXKEHUS, pacnpeoerumenbHo2o
CBOUCMBA YMHONCEHUSL,

JApodu

[Ipencrapiienue o apoOU Kak Criocode 3amucy 4acTu BeTuduHbl. OOBIKHOBEHHBIC
npo6u. [lpaBunbHble U HenmpaBuibHbIE ApoOu. CMemanHas aApoob;

NPE/ICTABIICHUE CMENIaHHOW IpoOW B BW/C HEMPABUIIBHOW IpOoOWM W BBHIIEIECHHE IENOM 4YacTh
yyciia U3 HempaBuwibHOW npobu. M3o0pakenuwe npobeil TOYKaMU HAa YUCIOBOW MPSMOM.
OcHoBHOe cBoWcTBO Jpobdbu. Coxpawenue Opobeti. Ilpusedenue Opobu x HOBOMY
3Hamenamento. CpaBHEHUE APOOCH.

CnoxeHrie W BbIYMTaHUE JpoOed. YMHOXKEHHUE W JelieHue Jpo0ei; B3auMHO-
obOpatHble pobu. Haxooicoenue uacmu yenoeo u yeno2o no e2o 4acmu.

Hecatuunas 3amuck apoOeit. IlpencraBieHue jgecaTUUHOM JpoOM B BHJIE
0oObIKHOBeHHOW. WM300pakeHHe AECSITHYHBIX ApOOEH TOYKaMH Ha YHCIOBON TIPSIMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckne ICHCTBUS C JECATUYHBIMH APOOsSMU. OKpyeieHue 0ecsamuyHblx
opobell.

Pemienune TekcToBBIX 32124



Pemenrie TeKCTOBBIX 3a7a4 apu(METHISCKIM CIIOCO00M. Peutenue noeuueckux3aoau.
Pewenue 3aoau nepebopom ecex 603modicHblX éapuanmos. VICTIONb30BaHUE TIPU PEIICHUN
3a1a4 TaOJIUIl U CXEM.

Pemenne 3amau, conepiKaliux 3aBUCHUMOCTH, CBS3BIBAIONIME BEIMYMUHBI: CKOPOCTH,



BpEMSI, pacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh. EMUHUIBI U3MEpeHus: Macchl, 00bEMA,
LIEHbl; PACCTOSAHMS, BPEMEHH, CKOPOCTH. CBS3b MEXKIY €AUMHULIAMH U3MEPEHUS KaxIou
BEJINYUHBI.

Pemenrie OCHOBHBIX 3a7a4 Ha JPOOH.

[IpencraBnenne TaHHBIX B BUE TaOIHUI, CTOI0YATHIX JHATPAMM.

Harnsignasi reomeTpus

Harnsanueie mpencraBnenust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE30K, Jyd,
yIoJI, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, KpYyr. Yroi. IIpsAmMo#, OCTpbId, Tylou H
Pa3BEPHYTHIE YIJIBL.

JInuHa oOTpe3Ka, METPUYECKUE E€IUHMIBI JUIMHBL. J[IuHa JIOMaHOW, TEpUMETP
MHOT'OyTOJIbHUKA. VI3MEpeHre U MOCTPOCHUE YIIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harnsanele mnpencraBieHuss o  ¢urypax Ha  IUIOCKOCTA:  MHOTOYTOJBHUK;
PSIMOYTOJIbHUK, KBAaJPAaT; TPEYTOIBHUK, O paseHcmee Quyp.

N3obpaxenne ¢uryp, B TOM uucie Ha kierdyatod Oymare. [llocmpoeHnue
KOHueypayuii u3 yacmeu npsimou, OKpYyICHOCMU HA HEIUHOBAHHOU U Kiemuamoll oymaee.
Hcnonbs3oBaHre CBOKWCTB CTOPOH U YIJIOB NPSAMOYTOJIbHUKA, KBaJpara.

[Inmomaaer  OpsIMOYroJibHUKa W MHOTOYTOJIBHUKOB,  COCTABJICHHBIX U3
MPSIMOYTOJIHUKOB, B TOM 4Hciie (GUTyp, N300pakKEHHBIX Ha KjieT4aTor Oymare. EaumHUIIbI
MU3MEPEHHUs TUIOIIA/IH.

Haensonvle npedcmasnenuss o npocmpancmeeHHbIX @ueypax: NpimMOoy20bHbl
napannenenuneo, Kyb, MHO202paHHUKU. M300padicenue npocmetuiux MHOS0SPAHHUKOS.
Pazeépmku kyba u napannenenuneoa. Cozdanue mooenell MHO20ZPAHHUKOS (U3 Oymaeu,
NPOBONOKU, NIACTNUTUHA U OD.).

O6vém npamoyzonbHo2o napanieienuneda, Kyoa. Eounuyvl uzmepenus o6véma.

6 KJIACC

Hamypanvusie uucna

Apudmernueckre NeHCTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMU yuciIamMu. UncioBbie
BBIPDOKEHMS, TOPAJOK JEHCTBUM, HCIOJIb30BaHHE CKOOOK. Vcmonb3oBanue mpu
BBIYUCIICHUSIX TEPEMECTUTEILHOTO U COYETATENIbHOIO CBOMCTB CJIOXKEHUS M YMHOKEHUS,
pacnpeoenumenbHo2o ceoticmea ymHoxceHus. OKpyrieHue HaTypajJbHbIX YHCEIL.

JlenuTenn v KpaTHbIC YUCIA; HAUOOIbUWUL 00WuUll oenumenb U HaumMeHbuiee obujee
KpamHoe. [lenumocms cymMmbl U npousgederus. JleneHrue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO ApoOM, cokpalieHue Apodeil. CpaBHeHME
U ynopsiiounBaHue npoOeii. Perenne 3a1ay Ha HaXOXKJEHUE YACTH OT II€JIOTO U IIEJIOT0 TI0
ero yactu. JIpoOHoe 4nciio Kak pe3yabTaT Aenenus. [IpencraBneHue AeCATUYHONW JpoOH B
BHJIe OOBIKHOBEHHOH NPpOoOU UM BO3MOKHOCTH MIPEICTABICHUS OOBIKHOBEHHOU APOOU B BHUJIE
necaTUIHON. JlecsaTuaHbIe TpoOu 1 MEeTpUYecKasi cucteMa Mep. ApudMeTudecKue NeHCTBUS
Y YHCJIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

OtHomenue. Jlenenue B JaHHOM OTHOIIEHMH. Macwma6b, TIPOTOPIHS.
IIpumeHenune nponopui Ipy peLICHUH 3a1a4.

[Tonsatue mnporeHTa. BbryucieHue mnpoleHTa OT BEIMYMHBI M BEIMYMHBI 1O €8
MPOIEHTY. BripakeHue MpoIeHTOB JeCATUYHBIMU Apo0sMu. Perenue 3a1a4 Ha MPOIEHTHI.
BripakeHne OTHOIIIEHUS BEJIMYUH B MPOLICHTAX.
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Ilonosxcumenvuvie u ompuyamenvHvle Hucia

[TonoxutenbHble W OTpHLAaTeNbHble 4Yuciaa. Llenple uwncna. Mooyrs  uucha,
eeomempuieckas unmepnpemayusi Mooyna yucia. V1300paxeHne yncena Ha KOOPAUHATHON
npamon. Yucnosvle npomesxncymru.

CpaBHenne umucen. ApudMeTndeckue JEHCTBUS C  TOJOXKHUTEIBHBIMH |
OTpHUIIATEILHBIMU YUCIaMHU.

[IpssmoyrosibHast cucTeMa KOOpAMHAT Ha IJIOCKOCTU. KoopauHaThl TOUKM Ha
IUIOCKOCTH, alciucca u opauHarta. lloctpoenue Touek U (uryp Ha KOOPAMHATHOM
MJIOCKOCTH.

bykeennvie sviparcenusn

[Ipumenenue OyKB MJis 3alMCH MAaTEMAaTUYECKUX BBIPAKEHUUW W MPEIJI0KEHUM.
CgoiicTBa apumeTHdecKuX NeUCTBUN. ByKeeHHble 8bIpadiCeHUsl U YUCA08ble NOOCMAHOBKU.
BykBeHHbIE paBeHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTa. PopMyibl; (HOpMYyIIbI
NepUMeTpa U IUIOLAAN NMPSAMOYTOIbHUKA, KBaipaTa, 00véma napaiieienuneoa u Kyoa.

Pewienue mexcmoguix 3a0au

Peiienne TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CITOCO00M. Peuienue nocuueckuxzaoau.
Pewienue 3a0au nepebopom 6cex 603MOHCHLIX 8apUAHMO8.

Pemenue 3amay, copepamux 3aBUCUMOCTH, CBSI3bIBAIOLMX BEJIUYUHBI: CKOPOCTD,
BpEMs, PacCTOSIHUE; II€HA, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBLHOCTh, BPEMS, O0BEM
paboThl. ENUHUITEI U3MEPEHUS: MACChl, CTOUMOCTH; PAaCCTOSIHUSA, BpeMEHHU, CKOpocTU. CBA3b
MEX]ly €IMHUIIAMUA U3MEPEHUSI KaKI0W BEIIMUUHBI.

Pemienne 3agad, CBA3aHHBIX C OTHOUIEHUWEM, NPOMOPUUOHAIBHOCTHIO BEJIHMYMH,
MPOIIEHTAMH; PELIEHNE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOIICHTHI.

Oyenka U  NpuKuOKa,  OKpy2leHue  pe3yibmamad.

Cocmaenenue 6YK8EHHbIX 8bIPANCEHULL NO YCIOBUIO 3A0AYU.

[IpeacraBienue JaHHBIX ¢ MOMOIIBIO TabauI U auarpamm. CToaOyaTbie quarpaMMbl:
YTEHUE U MOCTpoeHUe. UTeHne KPYroBbIX TUarpaMm.

Haznaonasn ceomempus

Harnsaneie npencraBienus o gurypax Ha MJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd,
YTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTb,KPYT.

Bzaumnoe pacnonooicenue 08yx npAMuIX HA NIOCKOCMU, NAPANIENbHbIE NpPMbIE,
nepneHoukyiapHsie npsamvle. I3MepeHne pacCTOSHUN: MEXIY IBYMSI TOYKAMU, OT TOYKHU JI0
MPSIMOM; IJTMHA MapIIpyTa Ha KBaJpaTHOM CETKeE.

N3mepenne u mocTpoeHue YIriloB ¢ MOMOIIBIO TpaHCHOpTUpa. Buabl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM; pPaBHOOEIPEHHBIH,

PAaBHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YEThIPEXYTOJBHUKOB. [IpAMOYToJIbHUK, KBaJIpaT: UCIOIL30BAaHNE CBOMCTB CTOPOH, YIJIOB,
auaroHaneil. HMszobpaoicenue 2eomempuueckux ¢ueyp Ha HeEIUHOBAHHOU Oymaze c
UCNONL308AHUEM YUPKYIIA, TUHEUKU, Y2ONbHUKa, mpancnopmupa. ITocTpoeHus Ha KieT4aTon
Oymare.

[Tepumerp MHoOrOyronpHuKa. [loHsTHE TWIOMIANM (UTYPHI;, €IWHUIBI U3MEPEHUS
miomaau. [Ipubnuxéanoe n3Mepenue miomaan Guryp, B TOM 4ucie Ha KBaJAPaTHOM CETKeE.
Ipubnusicénnoe uzmeperue ONUHbL OKPYIHCHOCMU, NIOWAOU KPY2d.

Cummempus. yeHmpanvbHas, oceeas U 3epKanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX DUYD.

Haensonvle npeocmasnenuss 0 npocmpancmeennvix gueypax: napaiieienuneo, Kyo,
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npusMa, nupamuod, KOHyc, yuiunop, wap u cgepa. M3obpadicenue npocmpancmeeHHvlx
Queyp. Ilpumepvr pazeépmox MmHO202panHuKo8, yuiunopa u kowyca. Cozdanue mooeneu
NPOCMPAHCMBEHHBIX u2yp (U3 6ymacu, npo8oaOKU, NIACMUIUHA U OD.).

llonamue o06véma, eOounuyvl usmepenusi o06véma. QOO6vEM NPAMOY20IbHO20
napannenenuneod, Kyoa.

Conepxanue yae0HOro Kypca «Ajareopa» (mo rogam o0y4eHmusi)

7 KIIACC

Yucna u évtuucnenusn

PanmnoHnanbHbIe ync/Ia

Jpo6u 0ObIKHOBEHHBIE U JECATUYHBIC, NIEPEX0]] OT OJHOU (POpMBI 3amucu Ipoder K
npyrou. IloHsThe panMoOHAIBHOIO 4YHCIA, 3allUCh, CPAaBHEHUE, YIOPSAIOYMBAHUE
palMOHANBHBIX Ynced. ApudmeTrndeckue AeHCTBUS C pallMOHAIBHBIMU YnciaamMu. Perienue
3a/lay U3 peajbHOW MPAKTUKU HA YacTH, Ha JIPOOHU.

CreneHb ¢ HaTypaJbHBIM [OKa3aTeleM: ONpelesieHHe, MpeoOpa3oBaHUE BBIPAXKEHUU
Ha OCHOBE OINPEJEICHMS, 3aTUCh OONBIINX YHUCE].

[IpoueHTHI, 3amuCh MPOLEHTOB B BHAE APOOM W ApoOM B BHUAE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a4X HA MIPOLEHTHI, PEIICHUE 334 U3 PEATbHON TPAKTHKHU.

[IpumeHeHne NPU3HAKOB JCIUMMOCTH, PA3JIOKEHUE HA MHOXUTEIHM HaTypaJbHBIX
quced.

PeanbHble 3aBUCHMMOCTH, B TOM 4HcJe MpsAMas U 0OpaTHASIPONOPIHOHATBHOCTH.

Anzebdpauueckue eviparxcenus

IlepemeHHBIE, YKMCIIOBOE 3HAYECHHUE BBIPAKEHUSA C NEpeMEHHOM. JlomycTumble
3HAQ4YEHUsI MNepeMEHHBbIX. [IpencTaBieHne 3aBUCHMOCTH MEXIY BEIWYMHAMM B BHJE
(dbopmynsl. Beruucienus no popmynam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUN, TOXKJIESCTBEHHO pAaBHBIC BBIPAKCHUS,
mpaBuija TmpeoOpa3oBaHMs CyMM M TIPOU3BEACHUH, TMpaBWja pPACKPBITHS CKOOOK W
MpUBEICHUS TOJIOOHBIX ClIaraeMblX.

CBolicTBa CTENEHN C HATYpaIbHBIM [TOKA3ATEIEM.

OnHowrensl u MHOrowieHsl. CreneHb MHorouneHa. CriokeHue, BBIYMTAHUE,
YMHOXXEHHE MHOTOWJIECHOB. POpMyJbl COKpPAIIEHHOTO YMHOXEHHs: KBaJpaT CYMMBbI U
KBagpaT pasHocth. Dopmysia pasHOCTH KBaAparoB. PasjlokeHHEe MHOTOWIEHOB Ha
MHOKHUTEJIH.

Ypasnenusa

VYpaBHeHue, KOpEeHb YypaBHEHHs, TIpaBuja  MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUU.

JIuHeHOE ypaBHEHHE C OJIHOW NMEPEMEHHOW, YMCIO KOPHEW JMHEMHOTIO YpABHEHUS,
peleHne JIMHENHBIX ypaBHEHUN. COCTaBIIEHHE YpaBHEHUW IO YCIIOBHIO 3aj1ayu. PemeHune
TEKCTOBBIX 33724 C IOMOILIBK YPaBHEHUM.

Jluneiinoe ypasnenue c 08ymsa nepemennbiMu u e2o epagux. CucreMa JByX JMHEUHBIX
ypaBHEHUH ¢ JByMsl TIepeMEHHBIMU. PerieHue cucteM ypaBHEHHMH CIOCOOOM MOJCTaHOBKH.
[Ipumeps! perieHust TEKCTOBBIX 3a4a4 C IIOMOIIBIO CUCTEM YPABHEHHUM.

Koopounamut u cpagpurku. Oynkyuu

Koopaunara Toukn Ha npsmoin. Uucnosele npoMeKyTKU. PaccTosHue Mexay nNByms
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TOYKaMU KOOPAWHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocd OX m Oy. AGcuucca M opAaMHAaTa TOYKH Ha
KOOpAMHATHOM 11ockocTH. [Ipumepsl rpadukos, 3ananubix Gopmynamu. Utenne rpadukon
pEAbHBIX 3aBUCUMOCTEM.

[lonstue pynkuuu. I'paduk dpynkuuu. CoiictBa Qpynkumii. Jluneiinas QyHkuus, eé
rpaduk. I'padux dynkuun y = KX + b. Ipaguueckoe pewenue nuneiinvix ypasneHuil u
cucmem TUHEUHbIX YPAGHEHULL.

8 KJIACC

Yucna u éviuucnenusn

KBagpatHelii kopeHb u3 uucna. [lousmue 06 uppayuonanvHom yucne. /lecamuunvle
npubnudICeHUs uppayuonanvHulx yucen. CBocTBa apudMEeTHUECKUX KBaJAPATHBIX KOPHEH U
UX TPUMEHEHHE K TMPeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUW W BBIYMCICHUSAM.
levcmeumenvuvle uuca.

Crenenb ¢ 1enbIM NTOKa3zaTesieM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YMCTA.

Anzebdpauueckue eviparxcenus

KBampaTHbIil TpEXUseH; pa3ioKEHHUE KBAAPATHOIO TPEXWIEHA HA MHOMKUTEIN.

Anrebpandeckast qpoOb. OCHOBHOE CBOMCTBO alireOpanveckor Apoowu.

CrnoxeHue, BbIYUTAHUE, YMHOXKEHUE, JCIICHHE alreOpandeckux ApooOeil. ParmonanbHbie
BBIPKEHUS M UX TIPe0Opa3oBaHueE.

Ypasunenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢opmyrna KOpHEH KBaJApaTHOTO ypaBHEHUs. Teopema
Buema. PemieHne ypaBHEHHM, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. IIpocreitmme
JIPOOHO-paIMOHAIbHBIEC YPABHEHHUSI.

I'paguueckas unmepnpemayus ypagHeHuii ¢ 08YMS HNEPEMEHHbIMU U CUCTeM
JIUHEUHbIX YPABHeHUll ¢ 08yMs nepemeHHbimu. [IpuMephl pelieHus CUCTeM HETWHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a1a4 alireOpanvyecKuM CIocoOoM.

HucnoBble HEpABEHCTBA M WX CBOMCTBA. HepaBeHCTBO € OJHOM II€PEMEHHOM.
PaBHOCHMIBHOCTE HepaBeHCTB. JIMHElHBIE HEpAaBEHCTBA C OJHOM mepeMeHHOW. Cucrembl
JIMHENHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

Dynxkuyuu

[Tonsitue Pyukiuu. O6acTh ONMPECICHNUS] 1 MHOXECTBO 3HAUCHUN (PYHKITUU.
CriocoObl 3aaHus PYHKITUH.

I'padux pynkumun. Yrenue cBoiictB pyHkimu no e€ rpaduky. [Ipumepsirpadukon
(GYHKIMIA, OTPaXKAIOIIUX PeaTbHbIE MPOIECCHI.

DYHKIMH, ONUCHIBAIOIINE TIPSMYIO M 0OPAaTHYIO TPOTIOPIIMOHAIBHBIE
3aBUCUMOCTH, X rpapuku. Oynkmuun y = X,y = X,y =  x, ¥ =k Lpagduueckoe

X

peuienue ypasHeHul u cucmem YpagHeHuu.

9 KJIACC

Yucna u éviuucinenusn

JeiicTBUTE/IbHBIE YHCIA

PanmonaneHple 4YMcHa, UppAyUOHANbHBIE UYUCHA, KOHEYHble U OecKOHeuHbvle
oecamuunsie Opoou. Muoocecmso OeticmeumenvHvlx yucen; OelucmeumenbHble YUCIAd KaK
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beckoHeunble Oecamuunble Opodu. Bzaumuo 00HO3HauHOEe coomeemcmeue MedHcoy
MHOIHCECMBOM OCUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPAMOU.

CpasHenue  OelcmeUmMENbHbIX — yucel,  apugmemuueckue  O0€UCMBUL — C
OeticmeUumenbHbIMU YUCTAMU.

N3mepenusi, NpuoJIMKeHUsI, OLIEHKH

Pa3mepsl 00BEKTOB OKPYIKAOIIEr0 MUPA, JJIUTEIBHOCTH MPOLIECCOB BOKPYKAIOILEM
MHUpE.

[Tpubnux€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh MpUOMMKeHUs. OKpyriieHHeunces.
IIprukuaka 1 oLleHKa Pe3yabTaTOB BBIYMCIICHUM.

Ypasenenua u nepagencmea

YpaBHeHUs C OJHOM MEPEeMEHHOM

JIuneitHoe ypaBHEeHUE. PellieHre ypaBHEHUM, CBOASIIMXCA K JIMHEHHBbIM. KBaspaTHOE

ypaBHeHHE. PellieHne ypaBHEHUH, CBOMASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepvl peuienus ypasHeHuu mpemvel u 4emeepmou
cmenenell pa3odHceHuem Ha MHONCUMETU.

Pewenne nqpoOHO-panmoHaIbHBIX YpaBHEHU. Pemienue

TEKCTOBBIX 3a/1au anredpandeckum MeTojoM.CucremMbl

YPaBHEHM

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenne cucrem IBYXJIMHEWHBIX
ypaBHEHUH C JByMs MepeMeHHbIMU. PelieHne cucteMm AByX ypaBHEHHH, OTHO U3 KOTOPBIX
JUHEHHOe, a Jpyroe — BTOpod creneHu. ['paduueckas uHTEpHperauus CHUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 alreOpandyeckuM CrocoOoM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. Pelienue cucrteM JIMHENHBIX
HEpPaBEHCTB ¢ OJIHOM mepemeHHou. KBanpatueie HepaBeHcTBa. [ 'paduueckas
WHTEpIIpeTalysl HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

Dynxkuyuu

KBagpatuunas pyukmus, e€ rpaduk u cBorictsa. [lapabomna, KoopAMHATHIBEPIIUHBI
napaboJibl, 0Ch CHMMETPHUH MapaboJIbI.

['padukn (YHKIIHIA: y = kx, y = kx + b, y= X,

Yy = x, Y= ku#x cBOiCTBA.
X

Yucnoewvie nocredosamenbHocmu

OmnpenesieHne u croco0bI 321aHUSI YMCTOBBIX MOCIEA0BATEIbLHOCTEH

[loHsiTME  YMCIOBOM  MOCJHENOBATENBHOCTH.  3aJaHUE  [OCJIEI0BATEIbHOCTH
peKyppeHTHOH (hopMyJoil 1 popMyIIoi N-TO YJIeHa.

Apudmernyeckasi ¥ reoMeTpHYECKasi POrpeccum

Apudmernueckass u reomerpuueckas nporpeccur. Dopmynasl  N-TO  wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuid, CyMMBbI MEPBHIX N YJICHOB.

H3zo00padicenue unenos apugpmemuyeckou u 2eoMempuiecKol npocpeccuti mo4kamu
Ha KoopouHamuou niaockocmu. Jluuetinoviti u 9xcnonenyuanvuwvlii. pocm. CrodicHbvie
npoyeHmeol.

Conep:xkanue yueOHoro kypca «I'eomerpus» (1o ronam o0yueHus)
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7 KJIIACC

Havaneable moHsATHS reomeTpuu. Touka, mpsimas, OTPE30K, Jyd. Yrou. Buubel yrios.
BeprukaneHele uW CcMexHbIE yIUIBL. buccekrpuca yrma. JlomMaHas, MHOTOYTOJIBHUK.
[TapannenbHOCTh M NEPIIEHANKYJIIAPHOCTD MPAMBIX.

Cummempuunvie ueypvl. OcHosHvle ceolicmea ocegou cummempuu. [lpumepbl
CUMMETPHUH B OKPYIKAIOIEM MUpE.

Ocnognbie nocmpoenust ¢ NOMOWbIO YUPKYIA U TUHEUKU.

TpeyronpHuk. Beicota, Mequana, OuccekTpuca, uX cBOMCTBA. PaBHOOEIpEHHBIN U
PaBHOCTOPOHHUM TPEYTrOJbHUKH. HepaBEeHCTBO TpEyTrOJIbHUKA.

CBoiicTBa W MNpU3HAKA PaBHOOEAPEHHOrO TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKK MapaLIEIbHbIX NpsAMbIX. CyMMa yIJOB TPEyroJbHUKA.
Breninue yriel TpeyroJabHHKA.

IIpssMOyToJIbHBIN TPEYroJbHUK. CBOMCTBO MEIMAHBI IPSIMOYTOJIBHOIO TPEYTOJIBHUKA,
IIpOBEAEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBa IPAMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpsIMOYTOJIBHBIN TPEyrobHUK ¢ yritoM B 30°.

HepaBeHncTBa B I'E€OMETPUU: HEpageHCmeo mpey2o/ibHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o 0oJiblIeM yriie U OoblIel CTOpOHE TpeyroyibHUKa. [lepnenaukymsp u
HAaKJIOHHAs.

I'eomempuueckoe mecmo mouex. buccexkTpuca yria U CepeIMHHbIN NEPIECHAUKYIIAP K
OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

OKpy»XHOCTb W KpYT, XOpJa W AUaMETp, UX CBOMCTBA. B3auMHOE pacIionoKeHHE
OKPYXHOCTH U Iipsimoil. KacaTenbHas u cekymas K OKpyKHOCTH. OKpY»HOCTb, BIMCaHHas
B yroJl. BimcanHas u onvcaHHas OKPY’KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

YereipéxyronpHuku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA. HacTHbIE Ciaydaun
napajuiesorpaMmMoB  (MPSIMOYTOJIBHUK, pOMO, KBajpaT), WX TMPU3HAKK U CBOWCTBA.
Tpanenusi, paBHOOOKast Tpanerus, €€ CBoMCTBa U nMpu3HaKku. [IpsimoyronbHas Tpanemusi.

Memoo yosoerusi meouansi. Llenmpanbras cumMmempusi.

Teopema @aneca u meopema o nponopyuoHaibhvix ompeskax. CpelHHE JIUHUU
TPEYrOJIbHUKA U Tpaneuuu. [lenmp macc mpey2oivHuKa.

Ilooobue  mpeyeonvHuxkos,  koagGuyuenm  nooobus.  Ilpuznaku  nodobus
mpey2oabruxos. [Ipumenenune nooous npu perieHny MPaKTUUYEeCKUX 3a/1a4.

CpoiictBa miomanei reomerpuueckux  Quryp. Dopmynbl IS TUIOMIAAH
TPEYroJIbHKKA, Mapajiesorpamma, pomoa u tpaneuuu. OTHOIIEHUE TIOWAAe MOA0OHBIX
duryp.

Brruucnenne miomanei TpeyroJbHUKOB M MHOTOYTOJIbBHHKOB Ha KileTyaTonOymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHurn MTPaKTUUECKHX
3a7ad4.

Cunyc, KOCUHYC, TAHT€HC OCTPOr0 yria MPsSMOYIOJbHOTO TPEYrojabHUKA.

OCHOBHOE TPUTOHOMETPHIECKOE TOXKAECTBO. Tpuronomerpuueckre GyHKImU yriios B 30°,
45° u 60°.



BnucanHnbie U LIeHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTeJIbHOU U XOPAOH. YTIIbl MEXKIY
XOpJlaMl M CEKylIuMH. BriucaHHble M ONHUCAHHBIE YETHIPEXYTONbHUKU. B3auMmHoe
pacrosoxxeHue IByxX okpyxHocTed. Kacanue okpyxkHocTeil. OOlue KacateibHble K ABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, Tanrenc yriaos ot 0° o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXJeCTBO. POPMYJIbI IPUBEICHMUSL.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U T€OpeMa CHHYCOB. Pelenne
MPAKTUYECKHX 33/a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

lIpeobpaszosanue nooobus. Ilooobue coomeemcmaeeHHbIX IIEMEHMO8.

Teopema o npouzsedeHuu ompe3Kos8 Xxopo, meopembvl 0 NPOU3BEOEHUU OMPEIKOEG
CeKywux, meopema o keaopame KacameabHOl.

BekTop, /mmHa (MOAyNb) BEKTOpPA, COHAIPABIEHHBIE BEKTOPHI, MPOTHUBOIOJOKHO
HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMU HaJ
BeKTOpamu. Pa3iiokeHrne BeKTopa IO JBYM HEKOJUIMHEapHbIM BekTopam. KoopauHaTbl
BekTopa. CKalsipHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHHME NJISi HAaXOXKACHWUS JIMH U
YTJIOB.

JlekapToBbl KOOpJAMHATBl Ha IJIOCKOCTU. Ypasnenus npsamou W OKPYXHOCTH B
KOOpJMHATAX, TIEPEeceYCHHE OKPYKHOCTe M TMpsAMBIX. MeToJ KOOpAMHAT U  €ro
MPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. |'pagycHas u paauaHHasMepa
yria, BEIYUCICHUE JJMH IyT OKpykHocTel. [lnomanp kpyra, cekropa, cerMeHra.

Heuoicenusa  naockocmu u  @HympenHue cummempuu  ueyp (31emenmapHvle
npeocmasnenus). Ilapannenvruiii nepenoc. Ilosopom.

Conep:xkanue yueOHOro Kypca «BeposiTHOCTb U CTATHCTHKA (110 roJgaM 00y4eHus)

7 KJIACC

[IpeacraBienue NaHHBIX B BUJAE TaOIHII, TUarpaMM, rpapuKoB. 3armoJHEHUE
Ta0JIHIl, YTEHWE U TIOCTPOCHUE JAUarpaMM (CTOIOMKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peaNbHBIX MpOIecCoB. M3BaeueHne WHPOPMAUKA U3 JUATPaMM U
Ta0JIHII, KCTIOJB30BAHNE U MHTEPIPETAIHS JAaHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeaHee  apudMeTHyYecKoe, MeauaHa, pa3Mmax,
HauOoJbIllee ¥ HaMEHbIIee 3HAYeHUsT Habopa 4YMCIOBBIX JaHHBIX. [IpuMepsl ciydaiiHON
U3MEHYHBOCTH.

Cryuaiinelii.  9Kcnepumenm (onvlm) u caydaiiHoe cobovimue. Beposmuocmo u
yacmoma. Ponb manoseposmmueix u npakmuuecku 00CMOBEPHbIX COObIMULL 8 Npupooe U 8
obwecmee. Monema u uzpanbHas KOCMv 8 meopuu eeposmuocme’.

I'pag, eepwuna, pedpo. Cmenensv eepuiunvl. Hucno pébep u cymmapuas cmenems
sepuiun. IIpedcmasnenue o cesasnocmu epagpa. Llenu u yuxner. Ilymu 6 epagax. O6x00
epacgha (3iinepos nyms). I[Ipedcmasnenue 06 opuenmuposannom epage. Pewenue 3adau c
nomowwvio epagpos.
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8 KUIIACC

[IpencraBnenue JaHHBIX B BUAE TaOIUI, TUarpamMmm, rpa(ukos.

MHO0X€ECTBO, AJIEMEHT MHOXECTBA, IMOAMHOKECTBO. Onepanuu HaJ MHOKECTBAMM:
oObeuHEHUE, MepeceyeHue, nonojHeHue. CBolcTBa omnepanuid HaJ MHOKECTBAMH:
MIEPEMECTUTENBHOE, COYETATENbHOE, PACIPEIACIUTENbHOE, BKIOYEHUsA. Fcrnonb3oBaHue
rpaduyeckoro MpeACTaBICHUS MHOKECTB MJS ONUCAHUS PEATbHBIX IPOLECCOB M SBICHH,
IIPU pELICHUY 3a]1a4.

Hzmepenue pacceusanus oannuix. [Jucnepcus u cmanoapmuoe OmkioHeHue

yucno8vlx Habopos. [uazpamma pacceusanus.

DOneMeHTapHble COOBITHS ciydaiiHoro ombita. CiywaliHble coObITHs. BepositHocTH
coObITHI. OMBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. CiydailHbIi BBIOOD.
CBsi3b MEXJly MaJOBEPOATHBIMU W MPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B NPHUPOJIE,
00I1IeCTBE U HayKe.

lepeso. Ceoticmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWECMBO8aHUe GucaYell
BEPUIUHDBL, C853b MeHCOY YUCIOM 8epUulur U yuciom péoep. llpasuno ymnoxcenus. Pewenue
3a0ay ¢ nNomMowbio 2paghos.

IIpomusononoscnvle cobvimus. /[uacpamma Jiinepa. Obvedunenue u nepeceuexue
coovimuti. Hecoemecmuvie cobvimusi. Dopmyna cnodxcenus eeposimuocmeu. YcioHas
gepoamuocms.  Ilpasuno  ymmuoowcenus. Hezasucumvie cobwvimusa. Ilpeocmasnenue
aKcnepumenma 6 gude oepesa. Pewenue 3a0au na naxoscoenue geposimmuocmeil ¢ NOMOWbIO
depesa CIyyauno20 dKcnepumenma,ouazpamm Jinepa.

9 KUIACC

[IpeacraBnenue JaHHBIX B BUJE TaOIUIL, AHArpaMM, rpaduKoB, HHTEPIIpETaIUs
JaHHBIX. YTEeHUe ¥ MOCTpOeHKe TabJIUL, AUarpaMM, rpauKoB M0 peaJbHbIM TaHHBIM.
IlepectanoBku u (paktopuan. CodyeTaHusi U YUCIO COYETAHUU. TpeyeonbHuUK
llackans. Pemenue 3a1au ¢ UCTIOJIb30BAHUEM KOMOUHATOPUKH.
l'eomempuueckas eeposimnocmo. Cnyuatinviil  6b100p MOYKU U3  uaypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2U OKPYHCHOCHIU.
UcnbiTanne. Ycnex u Heynada. Cepusi ucnblTaHuid 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITH B cepur ucnbiTanuii bepuym.
CrnyvaiiHasg BeJMYMHA M paclpeliesieHHe BEPOSITHOCTEN. MareMaThuieckoe 0KUaaHue
n aucnepcusd. [Ipumepbl MareMaTH4eCKOro OXHUAAHUS KaK TEOPETUUYECKOIO CpPEIHErO
3HA4YEHUS BEJIMYMHBI. MaTeMaTndeckoe 0KUAAHUE U TUCTIEPCHUS CIIyYalHOW BEJIUYUHBI
«YHCIIO YCIIEXOB B CEPUM UCTBITAHUN bepHyIum.
[Tonsitue o 3akoHe OoONBITUX yucen. M3MepeHne BepoSTHOCTEH ¢ TTOMOIIBIO YacToT.
Pounb u 3HaueHKe 3aKOHA OOMBIINX YUCEI B IPUPOJIE U OOIIECTBE.

IIJTAHAPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITIPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIETI'O ObPA3OBAHUA
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JJMYHOCTHBIE PE3YJIbTATDI:

MOTUBaIUMsl K OOYYEHUIO MaTEMaTUKE U I1EJICHANPABICHHON MO3HABATEIbHOM
NEeATEIbHOCTH;
MOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO HESATEIbHOCTD,
TpeOYIOIIYI0 MATEMATUYECKUX 3HAHHI, B TOM YHCIIE YMEHUE YUUTHCA y APYTUX JTHOJEH;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAILMIO, ObITh TOTOBBIM JEHCTBOBAaTh B
OTCYTCTBUE FapaHTUH yCIIEXa;
crnocoOHOCTh oOyvatomuxcst ¢ 3[IP k oco3HaHUIO CBOMX AEPUIIMTOB U MPOSBICHUE
CTPEMJIEHUS K UX MPEOIOJICHUIO;
CIIOCOOHOCTB K CaMOPa3BUTHIO, YMEHHUE CTaBUTh JOCTHKUMBIE LIEIIH;
yMEHUE pa3inyarh Yy4yeOHbIE CHUTyallud, B KOTOPbIX MOXHO JI€MCTBOBAThH
CaMOCTOSITENIFHO, U CHUTYAIlHH, TJI€ CJIEAYeT BOCIOIb30BaTHCS CIPABOUYHON MH(pOpManuen
WJIN APYTUMU BCIIOMOTATEIbHBIMU CPEACTBAMM;
CIOCOOHOCTD MEPEHOCUTD MOTyUEHHBIE B X07Ie 00yUeHUS 3HAHUS B aKTYaJIbHYIO
CUTYalMIO (MPU PEIICHUH KUTEUCKHUX 3a/1a4, TPEOYIOIIUX MaTeMaTHUYeCKUX 3HAaHUN);
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHUSIX W TMpaBUJIaX MPOBEACHUS
MIPOMEKYTOUYHOM U UTOTOBOM aTTECTAllUK;
OBJIAJICHHE OCHOBAMH (DMHAHCOBOM I'PaMOTHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Oénaodenue ynueepcanvHoimu y4eOHbIMU NO3HABAM ENbHOIMU OCUCIBUAMU:

yCTaHaBIMBAaTh  MPUYMHHO-CIECJICTBEHHBIE CBSI3M B XOJI€  YCBOECHMS
MaTeMaTUYeCKOro Marepuarna;

BBISIBIIATH IE(PUIMT AaHHBIX, HEOOXOAUMBIX JUIsl PEIICHHs MOCTaBICHHOW3a1auH;

C MOMOILIBIO YUHUTENS BEIOUPATh CIIOCOO pElIeHHs] MATEMaTUYECKON 3a/1auu
(cpaBHMBATh BO3MOKHBIE BAPUAHTHI PEIICHMS);

NPUMEHATh W MpeoOpa3OBbIBATH 3HAKM M CHUMBOJBI B XOJE€ pEUICHUs
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JJAHHOE NP PELIEHUH MAaTEMaTUYECKOM 3a/1a4u; TOHUMATh

Y MHTEPIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (PopM
MIPEICTABJICHHUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1aui TpaduyecKuMu cxeMaMiu; 3 PeKTUBHO

3alOMHMHATh U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMAaTh U HCIOJb30BATh MaTEMaTHYECKHME CPEACTBA HAISIIHOCTU (Tpadukwy,
aarpamMmbl,  TaOJIMIBI, CXE€Mbl W Ap.) Uil  WUIIOCTpaluu, HHTEPIpETaluH,
aprymenTanuu.OBiageHue YHUBEPCAIbHBIMU y4eOHBIMU KOMMYHUKATHBHBIMH
NEUCTBUSAMU:

OpPraHHU30BbIBATh Y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTh CYUYUTEIEM
Y CBEPCTHUKAMHM B IIPOLIECCE PELICHMS 3a/]aY;

B3aMMOJICCTBOBATh M HAaXOAUTh OOLIME CHOCOOBI paboThl; paboTaTh B TpYIIIE:
HaxoJIUTh 00Illee pelIeHre U pa3pemiaTh KOHPIUKTh Ha OCHOBE COTJIACOBaHUS MO3ULIUNA U
yu€Ta MHTEPECOB; CIylaTh MapTHEPA; (HOpMyIupoBaTh, apryMEHTHPOBATh U OTCTAWBATh
CBOE MHEHHE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB IMPHU HAJIIMYUU PA3HBIX TOUYEK3PEHUS U
paspeniaTh KOH(GIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIMI BCEX YYACTHUKOB;
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apryMEHTHPOBATh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3ULMUSIMHU NMApTHEPOB B
COTPYIHHYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUs B COBMECTHOM JEATEIHHOCTH;

BBITIOJIHSATH CBOKO YacTh PAaOOTBhI, OCTUTaTh KA4YECTBEHHOTO pe3yibTara W
KOOPJMHUPOBATH CBOU JECUCTBHUS C IPYTUMHU YWICHAMUA KOMAaH]IbI,

OIICHUBATh KAYECTBO CBOET0 BKJIaja B OOIIUIA POIYKT.

Osnadenue ynugepcaibHbIMU y4eOHbIMU PECYSIAMUBHBIMU OCUCIBUAMU:

CTaBUTH 1€MW, BBIOMpPATh MW CO37aBaTh aJITOPUTMBI Il PEIICHUS YYeOHBIX
MaTeMaTHYECKUX MpoOem;

IJITAHUPOBATh U OCYLIECTBIISATh AEATCILHOCTD, HAIPABJIECHHYIO HA PEIICHUE 3a7a4
MCCIIEIOBATEIbCKOIO XapakTepa.

dbopmynupoBaTh M yIAEpXKHBaTh y4yeOHYIO 3ajady, COCTaBJIATh IJIaH U
MMOCJICIOBATEILHOCTD JCUCTBUM;

OCYILIECTBIIATh KOHTPOJIb IO 00pa3ily M BHOCHUTh HEOOXOJIHUMBIC KOPPEKTUBHI,

KOHTPOJIMPOBATh MPOIECC U Pe3ysIbTaT yu4eOHON MaTeMaTHUUeCKOMN
JIEATEIILHOCTH;

a7IcKBaTHO OIICHUBATh IPABUIBLHOCTh WM OIIMOOYHOCTH BBIMIOJHEHHUS YYCOHOM
331241, €€ 00BEKTHUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ PEIIICHHUS;

caMYaTh croco0 JMEHCTBHUS W €ro pe3yibTaT ¢ 3aJJaHHBIM TAJIOHOM C IIEJIbIO
0oOHapyXeHUsI OTKJIOHCHUH 1 OTJIMYMH OT dTajoHa.

MIPEABUJICTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEIICHUH Y4eOHOM 3a/1a4H;

MOHUMATh IPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIi pe3yabTar
NEATeIbHOCTH, ONPEACIATh, IIO3UTHUBHBIE WM3MCHEHHS W HampaBieHUs, TpeOyromye
najapHenIel padoThl;

PeryJInpoBaTh CIIOCOO BHIPAKCHUS IMOIIHIA.

HNPEAMETHBIE PE3YJIbTATDBI

PesynbTaThl ocBoeHus y4yeOHOro mnpenmera «Martemaruka (BKiIOuYas anreopy,
T€OMETPHIO, BEPOATHOCTh U CTATUCTHKY)», paclpeAesieHHble IO TroJaM OOydeHwus,
dbopMyIUpYIOTCS 110 TIPUHIIUAITY JO0O0ABICHHS HOBBIX PE3YyJIbTAaTOB OT r0/ia K TNy, YXKe
HA3BaHHBIE B MPEIBIAYIINX TOJaX MO3UIMH, KaK MPaBUJIO, JOCIOBHO HE TIOBTOPSIFOTCS, HO
YUUTBHIBAIOTCS (PE3yIbTAaThl OUEPEAHOTO TO/1a [0 YMOTYAHUIO BKIIOYAIOT PE3yIbTaThl
MpEeAbIAYIINX JIET).

OcBoenue yuebHOTO Kypca «MaremaTtrnka» B 5—6 Kiraccax OCHOBHOM IIKOJIBI JOHKHO
o0ecreunBaTh JOCTIKEHHUE CIEAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

5 KUIACC

Yucna u évtuucnenun
OpueHTUPOBATHCS B MOHATHSIX U OTIEPUPOBATH HAa 0A30BOM YpOBHE TEPMUHAMH,
CBA3aHHBIMH C HATYpaJIbHBIMU YK CIIAMHU, OOBIKHOBEHHBIMU U IECSITUYHBIMU IPOOSIMHU.
CpaBHUBATh U YNOPSAOYUBATH HATYPAJIbHBIE YUCIA, CPABHUBATH B MPOCTEMIINX
ciTy4yasix OOBIKHOBEHHBIE IPOOH, IECATUYHbBIC APOOH.
COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YHMCIIOBOI) MPSIMOM C COOTBETCTBYIOIIMM €M
YUCIIOM U M300pa)kaTh HATypajbHbIE YHMCIAa TOYKAMU HA KOOPIUHATHOHN (YMCIOBOM)IPSIMO.
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BoeinonHATe  apudmernueckue  AEMCTBUS € HaTypajbHbIMU  YHCIIaMH, C
OOBIKHOBEHHBIMU JAPOOSAMHU B MPOCTEHIINX CITydasix.

BBINONHATE MPOBEPKY, NPHUKUAKY pe3yibTaTa BBIYMCICHHM.

OKpyTasTh HaTypaJbHbIE YHCIA.

Pewienue mexcmogoix 3a0au

Pemarp TekcToBble 3amaud  apu(PMETHUYECKUM CHOCOOOM M C  TOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Iepebopa BCeX BO3MOXKHBIX BAPHAHTOB (ITPH HEOOXOAMMOCTH
C HaIlpaBJISIIOIIEN TOMOIIBIO).

Pemarp 3amaum, copepxaliyve 3aBHUCHUMOCTH, CBSI3bIBAIOIIME BEJIWYUHBI: CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTD (IIPU HEOOXOIMMOCTH CUCIIOJIb30BAHUEM
CIIpaBOYHOM MH(OPMALIHH).

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOJIHUIIbI, 0003HAUYEHUS IPU PEIICHUU 3ajau.

[Tonb30BaThCd OCHOBHBIMHU E€AWMHUIAMU HM3MEPEHUS: LEHBI, MACCHI; PACCTOSHHSI,
BPEMEHH, CKOpPOCTH; BBIpaXaTb OJIHM €JMHMIBI BEJIMYMHBI dYepe3 Apyrue (mpu
HEOOXOJIMMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAITHIO).

W3Bnekats MHPOpMAIUIO, IPEICTAaBICHHYIO B TaOIUIlEe, HAa CTOJI0YATONW IuarpaMmme,
MHTEPIPETUPOBATH IPECTABICHHBIE IAHHBIE, HCITOJIB30BATh JJAHHBIC IPUPEIICHUH 3a/1a4.

Haznaonaa zeomempus

[lonb30BaTbCd T€OMETPUUYECKUMH TOHSATUSAMM: TOYKA, MHpsMasi, OTPE30K, JIyd, yrodi,

MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoAUTH MpPUMEPBHI OOBEKTOB OKPYXAIOLIET0 MUPA, UMEIOIUX (POPMY U3YUEHHBIX
r€OMETPUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TPU HEOOXOAMMOCTH IO BU3YaJIbHOW OIOpE,
CBA3aHHYIO C YIJIaMH: BEpPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ, BEpPIIMHA, CTOPOHA,
JUAroHajb; ¢ OKPYKHOCTBIO: paauycC, JUaMeTp, LICHTP.

N300paxaTh M3y4YE€HHbIE T€OMETPUYECKUE (DUTYypbl HA HEJIMHOBAHHOW M KJIETYATOM
OyMare ¢ IOMOILIBIO LIUPKYJIS U JIMHENKH (TI0C/Ie COBMECTHOTO aHAIM3a).

HaxoauTth IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MOMOUIBIO JTUHENKH,
CTPOUTH OTPE3KHU 3alaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 33JIaHHOTO paauyca.

Hcrnons30BaTh CBOWCTBA CTOPOH M YIVIOB IPSMOYTOJIbHUKA, KBaapara Uil HX
IIOCTPOEHUS, BBIYUCIICHHS IUIOIIAIA U IEPUMETPA.

Boluncnate mnepumeTp W IUIOWIAAbL  KBajApaTra, MNPsAMOYTOJbHHMKA,  (QUTYp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM uucie (Uryp, n300pax€HHbIX Ha KJIETYaTON
Oymare.

[Tonb30BaThCA OCHOBHBIMU METPUYECKUMU €IUHULAMU WU3MEPEHHUS JJIMHBI, MIOIIA/IN;
BBIPAXATh OJHHU €AUHUIBI BEITUYUHBI 4epe3 Apyrue (IMpu HEOOXOAMMOCTH C ONOpOM Ha
CIIPaBOYHYIO MH(POPMAITHIO).

Pacno3naBaTh mapamienenunes, Kyo, MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,peOpO
I'paHb, U3MEPEHUS; HAXOUTh U3MEPEHUSI Mapajuieienumesa, Kyoa.

Boruucnsate 006€M Ky0Oa, napaienenuneaa no 3aJaHHbIM U3MEPEHHSIM (C OMOpol Ha
QJITOPUTM yUEOHBIX JEHCTBHIT), MOJIB30BATHCS EAMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnoXXHbIE 3aJayd  HAa U3MEpPEHHE TEOMETPUYECKHX BEJIWYUH B
MPAKTUUECKUX CUTyalUsX (Ipyu HEOOXOUMMOCTH C BU3YalIbHON OMOPOH).

6 KIIACC
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Yucna u évtuucinenus

OpueHTHPOBATHCSI B TIOHIATHSX W ONEPUPOBATh HAa 0a30BOM YpPOBHE TEPMUHAMH,
CBSI3aHHBIMH C PA3JIMYHBIMU BUIAMH YHCEI U CIIOCOOAMHU WX 3aITUCH, MEPEXOTUTH (€CIH 3TO
BO3MOYKHO) OT OJTHOM (POPMBI 3arrcu Yucia K APyTou.

CpaBHHBaTh U YMOPSAOYNBATH IIEJIbIE YKCIIa, OOBIKHOBEHHBIE U JCCATUYHBIC TPOOH,
CpPaBHUBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BreimonasaTe apudmMernueckue IEHCTBUS C HATYPAIBHBIMA M IEIBIMH YHUCIIAMH,
OOBIKHOBEHHBIMH M JECATUYHBIMU JAPOOSIMH, TMOJIOKUTEIBHBIMU M OTPULIATEIIBHBIMU
YU CJIAMHU.

BplunciaATh 3HAYEHHS YHUCIOBBIX BBIPAXKECHHM, BBINOJIHATH IMPUKUAKY M OLICHKY
pe3yJbTaTa BBIUUCIICHHM; BBIMOJHATh MPE0oOpa30BaHUS YHCIOBBIX BBIPAKEHUN HAa OCHOBE
CBOMCTB apu(METHUECKUX JCHCTBUIA.

CoOTHOCUTh TOUKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H
M300pakaTh YMCIIa TOYKAMHU Ha KOOPAMHATHOM MPAMOMN, HAXOIUTh MOIYJIb YHCTIA.

COOTHOCUTh TOYKM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpPJAWHATAMHU 3TOMN

TOYKH.

OkpyrisiTh 1edble 4YHCIa W JecSITHUHble Japobu (1o o00pasily), HaXOAWTh
MPUOJIMKEHUS YUCET.

Yucnoevle u OyKeeHHble bIPAICEHUA

OpueHTUpPOBATHCS B TMOHSATUSAX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C 3aIUCHI0 CTENEHU 4YHUCIa, HAaXOJUTh KBaapaT M KyO Yucia, BBIYUCIATH
3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAXKEHUMN, COAEPKAIINX CTETICHHU.

[Tonb3oBaTbest MpuU3HAKAMH AETUMOCTH (TP HEOOXOJMMOCTH C OMOPOM Ha alrOpUTM
MIpaBHJIA), PACKJIAIbIBATh HATYPAJIbHBIC YUCIA HA TPOCTHIE MHOKHUTEIH.

llonv306amovcs macwimabom, COCTABIATh MPOMOPUUH U OTHOLICHUS.

Hcnonb3oBath OYKBBI Jii OOO3HAUYEHHUS] YHCEN MpPU 3alUCH  MaTEeMaTHYECKUX
BBIPOKECHUM, HAXOJUTh 3HAYCHHS] OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISII HEOOXOAMMbBIC
MOJICTAHOBKH U MPe0Opa3oBaHus (C OMOPO HA aITOPUTM YUEOHBIX JEHCTBUN).

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmoeguix 3a0au

Pemare MHOromaroBble TEKCTOBbIE 3afadd apu(METHUYECKUM CHOCOOOM C OMOpoi
Ha BOIIPOCHBIN IIJIaH.

Pemate mpocrteiime 3amaun, CBSI3aHHBIE C OTHOLIEHUEM, MPOMOPIIMOHATBHOCTHIO
BEJINYUH, MPOIEHTAMU; PEIIaTh TPU OCHOBHBIC 3a7a4¥ HA POOU U MPOIECHTHI.

Pemars 3amaun, copep:kalue 3aBUCHMOCTH, CBA3BIBAIOIIME BEJIWYUHBI: CKOPOCTb,
BpeMsi, PacCTOSIHUE, IIeHAa, KOJMYECTBO, CTOMMOCTDH; MPOU3BOJUTEIBHOCTH, BpeMs, 00bEMa
paboThl, HCHONB3YS apudMeTUYECKUe JEHUCTBUSI, OIEHKY, NPUKHUIKY; IOJIb30BAThCS
€MHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEITUYHH.

CocraBnsaTh OYKBEHHBIC BBIPOKECHHS IO YCIOBHUIO 3a/Jaud TOCIE COBMECTHOTO
aHanu3a.

N3Bnekats MHPOPMALINIO, TPEICTABICHHYIO B Ta0NMIaX, Ha JIMHEHHON, cTON04YaTOM
WM KPYTOBOM JguarpamMmax, HHTEpPIPETUPOBATh MPEICTABICHHBIE JaHHBIE; UCTOJIb30BATh
JTAaHHBIE TIPU PEIICHUH 3a]1a4.

[IpeacTtaBnsaTh HMHPOPMALMIO C MOMOIIBIO TaOJIUI, JUHEHHONW H cToNOYaTOU
JMarpamM.

Haznaonaa zeomempus
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[IpuBoAUTH MpUMEPHI OOBEKTOB OKPYAIOIIET0 MUPA, UMEIOIUX (POPMY H3yUEHHBIX
T€OMETPUYECKUX IUIOCKMX H TMPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI paBHBIX U
CUMMETPUYHBIX QUTYP.

N3o0paxkath ¢ MOMONIBIO LUPKYJS, JUHEHKH, TPAHCIOPTUpPA HA HEJIMHOBAHHOW M
KJIeT4aToO Oymare H3ydeHHbBIE IUIOCKHE TeoMeTpuieckue (urypsl W KoHpurypammw,
CUMMETPHUYHBIC (DUTYPHI.

HmeTh mipencTaBiieHne O TEOMETPUICCKUX MOHSATHUSAX: PABEHCTBO QUTYP, CHMMETPHS,
OCb CUMMETPHH, LIEHTP CUMMETPHH.

HaxoauTe BenMUUHBI YIIIOB H3MEPEHHEM C MTOMOIIBIO TPAHCIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJMYMHBI, TOJIB30BATHCS NPH PEUIEHWH 3aJad TPagyCHOM MEPOW YIJIOB;
pacno3HaBaTh Ha 4YEPTEkKAX OCTPBIA, NMPAMOW, PA3BEPHYTHIA U TYNOW YIJIbL. BBIUUCIATH
JUTMHY JIOMAHOW, IEPUMETP MHOTOYTOJIbHUKA, TI0JIb30BAThCACANHULIAMHA U3MEPEHUS IJINHBI,
BbIpakaTh OJTHU €IMHULIBI U3BMEPEHUS JJIMHBI Uepe3 ApYTrHe.

HaxoguTh, wHCHONB3ys 4YEpPTEKHBIE HMHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKAaMH, OT TOUYKHU JI0 IPSIMOM, JJIMHY ITyTH HA KBAJPaTHOMU CETKeE.

Brruucnars miomans GUryp, COCTaBIECHHBIX M3 MPSMOYTOJbHUKOB, HUCIOJIb30BATh
pa3OueHre Ha MPSIMOYTOJbHUKHU, HAa pPaBHbIC (UTYphI, JAOCTpaHBAHUE JO MPSIMOYTOJbHUKA;
MOJIb30BaThC OCHOBHBIMU €JIMHUIIAMU W3MEPEHUs IUIONIaJAH; BbIpaXXaTh OJIHU €IUHUIIBI
WU3MEpPEHUs TUIOMIAAU Yepe3 Jpyrue (mpu HEOOXOJUMOCTH C OIMOPOM Ha CIPABOYHYIO
uH(dopMaIuio).

Pacrio3naBate Ha MOACNAX W H300pAKEHUSIX MHPAMUIy, KOHYC, IHIUHID,
HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, IPaHb, OCHOBAaHUE, PA3BEPTKA.

N3o0paxkath Ha KJIeT4yaTol OyMare mpsiMOYTOJIbHBIN apauieeuIIe]l.

Boruucisate 00bEM  MPSMOYTOJIBHOTO — Hapajliesenunena, Kyba, MOJIb30BaThCs
OCHOBHBIMHU €IMHUIIAMH U3MEPEHUsI 00bEMA; BBIPAXKaTh OJHU €UHUIIBI U3MEPEHUS 00BEMA
yepe3 Apyrue (¢ onopoit Ha CIpaBOYHYIO HH(OPMAIIHIO).

Pemiate HecliokHBIE 3aJa4dM  HAa HAXOXKJICHHE TEOMETPUYECKHX BEIUYUH B
MPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOJUMOCTH C BU3YaTIBHOUM OTIOPOiN).

[NTAHUPYEMBIE ITPEAMETHBIE PE3VJIBTATBI OCBOEHUSA yuebnoro KYPCA
«AJI'EBPA» (ITO TOAAM OBYUYEHNMA)

OcBoenne yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUs
JIOJDKHO ~ OOecreurBaTh JOCTHIKEHUE CIENYIONUX TPEIMETHBIX  00pa3oBaTelbHbIX
PE3yNIbTATOB:

7 KIIACC

Yucna u evluucnenun

BoInonHsATh, coyeras yCTHBIE M MUCbMEHHBIE MPUEMBI, apu(METHUECKUE TEHCTBUS C
paloHaIbHBIMU YHCTIAMHU.

HaxonuTh 3HaueHHsS YHUCIOBBIX BBIPAKEHUH; MPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
NpUEMBI BBIUMCICHUSI 3HAYEHUI APOOHBIX BBIPAXKEHUH, COJEpKallluX OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH.

[lepexoauTs OT OaHOM (opMBI 3amucu yuced K Jpyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTU B
OECKOHEUHYIO JECATHUHYIO 1po0b). CpaBHUBATH U YHOPSAOYMBATH pallMOHAIbHBIC YHCTIA.
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OKpyTasTh YKCIa.

BhINOMHATH NPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUMN, OIIEHKY 3HAUEHU N
YU CJIOBBIX BBIPAKEHHM.

BeinonHaTh AEHCTBUS CO CTEMEHSIMHU C HATYypaJbHBIMU TOKa3aTeasMu (C omopoiiHa
CIIPaBOYHYIO HH(POPMAITHIO).

[IpuMeHsTh TpU3HAKK AETUMOCTH, Pa3JI0KEHHE HA MHOKHUTEIIM HATYPaIbHBIXUHCEIL.

Pemate  mpocreiiline  NpakTUKO-OPUEHTHUPOBAHHBIE  3a/1auyd,  CBSI3aHHBIE C
OTHOILIEHUEM BEJUYHH, IPOINOPLIHUOHAIBHOCTHIO BEJIMYHH, IPOLIEHTAMU; HHTEPIPETUPOBATH
pe3yabTaThl pElIeHUs 3a7ady C Y4YETOM OrPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX 0ObEKTOB.

Anzedpauueckue eviparicenus

OpueHTUPOBATHCS B TIOHIATHSAX W OMEPUPOBATH Ha 0A30BOM YpOBHE alreOpandecKoi
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HayeHUs: OYKBEHHBIX BBIPAKEHUW TMpU  33JaHHBIX  3HAYEHUAX
NIEPEMEHHBIX.

BrinonHsaTe mpeoOpa3oBaHus 1IE€JIOTO BBHIPAKEHHS B MHOTOWIEH TNPUBEICHUEM
MOI00HBIX CJIAaraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJIHOWIEHA Ha MHOTOWIEH U MHOTOYIEHA HAa MHOTOYJIEH,
NpUMEHSATh GOpMYIIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTU (C OMOPOM Ha CIPABOYHYIO
nH(popMaIuIo).

OcymiecTBIATh pa3noKEeHUE MHOTOWIECHOB Ha MHOKUTENH € MIOMOIIBIO BBIHECEHUS 32
CKOOKM  O0OIlero MHOXHUTENS, TPYNIUPOBKU  CllaraeMbiX, MPUMEHEHUs (GopMyI
COKpAIIEHHOTO YMHOXKEHHUS (C OTIOPOM Ha CIIPaBOYHYIO HH(OPMAIIHIO).

[IpumensTe TpeoOpa3oBaHUs MHOTOUYJICHOB JUIsl PEUICHUS Pa3IMUHBIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENMEHEH C  HATypaJIbHBIMM  TOKa3aTeIsIMU IS
npeoOpa3zoBaHusl BeIpaXXKeHUH (C OMOpOi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypasénenua u nepasencmea

Pemars nuHelHbIE YypaBHEHUs C OJHOM NMEPEMEHHOM, NPUMEHSS MPaBWIA MEPEX0a
OT MCXOJHOI'O ypaBHEHHMS K pPaBHOCWIbHOMY eMmy. lIpoBepsiTh, SBIASETCS JM YUCIO KOPHEM
ypaBHEHHS.

NwmeTs npencraBieHue o rpaguyeckux METoAax MpU PEIICHUH JTMHEHHBIXYPaBHEHUM
U UX CUCTEM.

[logOupath mpuMepsl TMap YUCEN, SBISIOIUXCS pPEHICHHEM JHHEHHOTO YpaBHEHHUS C
JIBYMS MIEPEMEHHBIMHU.

CTpouTh B KOOPJIMHATHOM MJIOCKOCTH Tpa(UK JIMHEHHOTO YPABHEHHS C IBYMS
MePEMEHHBIMU; TIOJIB3YSCh TPAPUKOM, PUBOUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

Pemats cucteMsl NByX JIMHEHHBIX YPABHEHUMN C IByMsI IEPEMEHHBIMH, B TOM YHUCJIE
rpadudecku (C Omopoi Ha AITOPUTM YUEOHBIX IEHCTBHN ).

CocrapnsaTh (1MOcCia€ COBMECTHOTO aHalM3a) M pellaTh JMHEHHOE ypaBHEHHE WM
CUCTEMY JIMHEHHBIX YPaBHEHUH MO yCJIOBUIO 3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a[a4¥ MOJyYeHHBIN pe3yybTarT.

Koopounamut u cpagpurku. Oynkyuu

N300pakaTh Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4HM, OTPE3KH, HHTEPBAJIbl, 3aMHChIBATh YHUCIOBBIE MPOMEKYTKH Ha
anredpandeckoM si3bIKe.
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OTmeudaTh B KOOPJMHATHON IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpPAMHATAM; CTPOUTH
rpaduku uHeiHbIX QyHKImiA. CTpouTs rpaduk Gyakmmm Y = KX + .
OnucelBaTh € MOMOLIBIO (PYHKIMH M3BECTHbIE 3aBUCUMOCTHM MEXAYy BeEIMYMHAMU (IO
QITOPUTMY Y4YEOHBIX JAEWCTBUI): CKOPOCTb, BpPEMs, pPACCTOSHUE; II€HA, KOJIUYECTBO,
CTOMMOCTD; IPOU3BOJUTENBHOCTD, BpEMsI, 00bEM paOOTHI.
HaxoauTs 3HaueHne pyHKIHMY 10 3HAYEHUIO €€ apryMEHTa.
[Tonnmats rpaduueckuii cnoco0 npeacTaBIeHUs U aHaIu3a HHPOPMAIUH; U3BIIEKATD
¥ UHTEPIPETUPOBATHh HHPOPMAIINIO U3 TPaA(UKOB PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 KUIIACC

Yucna u evtuucinenus

Hcenonp30BaTh HaYanbHBIE MTPEACTABICHNS] O MHOKECTBE NEUCTBUTEIBHBIX YUCEN IS
CpaBHEHHUS, OKPYIJICHUS U BBIYMCIICHUH; N300paxaTh JACUCTBUTEIbHBIC YHCIIAa TOUKAMH Ha
KOOPAWUHATHOM MPSMOM.

[IpumensTh noHsATHE apUPMETUUYECKOTO KBAIPATHOTO KOPHS; HAXOJAUTh KBaJpPaTHbHIC
KOPHU, UCIOJb3ysd TMpPU HEOOXOJUMOCTU KAJIbKYJISITOP, BBINOJHATH MPOCTEUIIINE
npeoOpa3oBaHus BBIPAKEHUH, COAEp)KallUX KBaJpaTHble KOPHHU, HCHOJb3YysS CBOMCTBA
KOpHEM.

Hcnonb3oBath 3amucu OOJBIIMX M MaJlbIX YHCENT C MOMOIIBbIO JECATUYHBIX IpoOel U
creneneit yncna 10.

Anzedpauueckue eviparxceHus

[IpuMeHATh MOHSATHE CTENEHU C LIEJIBIM TOKA3aTeNIeM, BBINOJHATh MPeoOpa30BaHUs
BBIPKECHHI, COAEPKAIUX CTENEHU C LEJbIM MOKa3aTeaeM (C UCIOJIb30BAHUEM CIIPABOYHOM
uHdopMaIum).

BbINONMHAT,  HECNIOKHBIE  TOXKIECTBEHHBIE  MPEeoOpa3oBaHUsS  palMOHAIBHBIX
BBHIDQKCHU Ha OCHOBE MpaBWJI JEWCTBUM HaJ MHOTOYJIECHAMHU U ajreOpanvyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTe mnpeoOpa3oBaHUsl BBIPAKECHUM MU pEHICHUs pa3IMyHbIX 3a7ad U3
MAaTEMATUKH, CMEXKHBIX PEJIMETOB, U3 PEATTLHON MPAKTUKH.

Ypasénenua u nepasencmea

Pewate nuHeWHbIE, KBaJpaTHbIE YpaBHEHUS (C HCIONb30BAHUEM CIPABOYHOMN
nH(popMaIuu) U pallMOHAJIbHBIC YPABHEHUS, CBOSIIIINECS K HUM, CUCTEMbI JIBYX YPaBHEHUI
C IBYMSI IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTENUIINE UCCIIETOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOMUYHCIIE
C MPUMEHEHUEM IpapUUYeCcCKUX MPeACTaBICHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIU
CUCTEMa ypaBHEHUU pEIICHUS, €CIU UMEET, TO CKOJIbKO, U Mp.) C ONOPOM Ha alrOpUTM
y4eOHBIX JIEHCTBHM.

[TepexoauTh OT coBeCHOW (HOPMYITUPOBKHU 3a7aur K €€ anreOpanvdeckoil MOAENH C
MOMOIIBI0 COCTABJICHHUS YPABHEHUS WA CHUCTEMbl YPAaBHEHUW, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33J]a4M MTOJYYEHHBIN PE3yJIbTAaT.

[IprMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JII CPABHEHMS, OLICHKH; pPEIIATh
JUHEHHBIE HEPABEHCTBA C OJHOM TEPEeMEHHOM M WX CHUCTEMBI, JaBaTh T'PaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynukyuu
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OnepupoBaTh Ha 6a30BOM ypoBHE (DYHKIIMOHAIbHBIE TOHATHUS U A3bIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUEHUS); ONPEAeATh 3HaUeHHE (DYHKIMH [0 3HAYCHUIO apTyMEeHTa;
OTIpEeIEIATh CBOKCTBA (DyHKIMHU 10 €€ rpaduKy.

CTpouTh rpaduKH SIeMeHTAPHBIX QYHKIMI BHAa , Y = X5, Y =X,y =+/x , Y=

k; omMchIBaTH CBOMCTBA UMCIOBOM (DYHKIIMU 10 €€ rpaduKy (Ipu HEOOXOAUMOCTH C
X

HaIpaBJISIONIEN TOMOUIBIO).

9 KUIACC

Yucna u evtuucnenus

CpaBHHBATh U YyIIOPSAAOYMBATH PALIMOHAIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BreimonasaTh  apudMeTHyecKkne ACUCTBUS C palMOHATBHBIMH YHCIAMH, COYETas
YCTHBIE U MTUCbMEHHBIE PUEMBI, BBIIIOJIHATH BBIUUCIICHHS C UPPALIMOHAIIBHBIMU YU CIIAMM.

HaxoguTe 3HaueHusa cTeneHel C LEeNbIMH TOKAa3aTeasIMA W KOPHEH; BBIUYUCIIATH
3HAYEHUS YHCIIOBBIX BBIPAKECHUIA.

OKpyIJsITh AEHUCTBUTENBHBIE YMCIIA, BBIOJIHIATh IPUKUAJIKY PE3YJIbTaTa BHIYUCICHUM,
OIICHKY YMCJIOBBIX BBIPAYKECHUI.

Ypaeuenus u nepasencmea

Pemiats nuHeENHbIE U KBaJpaTHbIC YPAaBHEHUS, YPaBHEHMS, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-paIllMOHAIbHBIE YPABHEHUS.

Pemars mpocTeiimme cucTemMbl ABYX JIMHEHHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH U
CUCTEMBbl JBYX YpPaBHEHUM, B KOTOPBIX OJHO YpaBHEHHE HE SBISAETCS JIMHEHUHBIM (1O
BH3yaJIbHOM orope).

Pemate mpocreiillive TEKCTOBBIE 3aJaud anreOpanvyeckuM CrocoOOM € MOMOIIbIO
COCTABJICHUS YPABHEHUSI I CUCTEMBI ABYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBoauTh NpOCTENIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YPABHEHUM, B TOMYMCIIE
C MpUMEHEHUEM rpapUUYeCKUX MpeICTaBlIeHUu (yCTaHABIUBATh, UMEET JIU YpaBHEHUE WITU
CUCTEMa YPaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemate suHElHbIE HEPAaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; M300pakaTh peElICHUE
HEPABEHCTB HA YKCIIOBOM MPSIMOM, 3alIMCHIBATH PEILICHUE C TTOMOIIBI) CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; HM300pakaTh pEUICHUWE CUCTEMbl HEPABEHCTB HA YHCIIOBOMN
MPSIMOA, 3aMTUCHIBATh PEIICHHUE C TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELLICHUH PA3JIMYHbBIX 337a4.

Dynxkuyuu

Pacno3naBath (QyHKIMM U3Y4EeHHBIX BHUIOB. lloka3piBaTh CcXeMaTHYECKU
Ea%HOHO)KEHI/IezHa KO(;}))IHHaTHQﬁ IIOCKOCTH_ %a(p_HKOB ¢byukuumii Buga: y = kx, y = kx

L Yy =axt + X+, y =X,y = wy = k_

B 3aBUCHUMOCTH OT 3HAYE€HUM k03(hHUIHEHTOB; OMUCHIBATE CBOKCTBA (hyHKIIMIA.
CtpouTth 1 N300paxkaTh CXEMaTUYECKU TpapuKh KBaJAPATUUYHBIX (DYHKIIHM,
OMHCHIBATH CBOMCTBA KBAAPATUYHBIX (DYHKIIHUIA 1O UX TpaduKam.
Pacno3naBaTh KBaApaTUyHyr0 (QYHKIUIO 10 ((opmysie, TPUBOAUTH TMPUMEPHI
KBaJPAaTUYHBIX (DYHKIIMA U3 peaIbHOMN KU3HU, (DU3UKU, TCOMETPHUHU.
Apupmemuueckasn u zeomempuueckas npozpeccuu
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Pacno3HaBaTh apu()METHUECKYI0 U TE€OMETPUYECKYIO IIPOIPECCUU IPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINOMHATE BEIYMCIEHUS C UCIIOJIb30BaHUEM (POPMYI N-To ujieHa apuPMeTUIECcKoi 1
reOMETPUYECKON TMPOrpeccuii, CyMMbl TEpBBIX N dieHOB (C Omopod Ha CHPaBOYHYIO
nH(}OpMAITHIO).

Pemate 3amaun, CBSI3aHHBIE C YUCJIOBBIMHU MOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3aJ1a4uM U3 peabHOM KMU3HHU (C UCTIONb30BAaHUEM KAJIBKYJISTOPA, HUPPOBBIX TEXHOJIOTHUH).

«'EOMETPUS» (ITO TOAAM OBYYEHHA)

OcBoenune yuyeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOIO OOIIETO
oOpa3oBaHMsl  JOJDKHO  OOecleyuBaTh  JIOCTMKEHUE  CIACAYIOIIHMX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Pacno3naBaTh H3yde€HHBIE TEOMETPUYECKHE (UTYpBI, OMPEACIATh HX B3aUMHOE
PacIoJIoKeHUe, U300pakaTh TEOMETPUYECKUE (DUTYPHI;, BBHINOIHATH YEPTEXKU IO YCIOBUIO
3agauu. V3MepsaTh TMHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemare 3a1aun Ha BBIYUCICHUE JJIUH
OTPE3KOB U BEJINYHH YTJIOB.

Henatb rpyOyi0 OIEHKY JMHEHHBIX W YTJOBBIX BEIMYUH MPEIMETOB B pPeabHOMN
’KU3HU, Pa3MEpPOB TMPHUPOAHBIX OO0BEKTOB. Paznmuuarh pazmepbl 3TUX OOBEKTOB MO TMOPAIKY
BEJIMYHHBI.

CrpoutTh uepTeku K TE€OMETPUYECKHM 3ajadyaM (C HCIOJIb30BAHHEM CMBICIOBOM
OTIOPBI: HABOISIIUE BOMIPOCHI W/WIIH aJTOpUTMa yU4eOHBIX ICUCTBUI).

[Tonmp30BaThCS NMpPHU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 3a/1a4.

IIpoBoauTh HOKA3aTeNIbCTBA HECIOXKHBIX TeoMmeTpuueckux TeopeM. l[losb3oBaThes

MpU3HAKaMH PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB,

CBOWCTBOM MEAWAaHbl, NPOBEIAEHHOM K TUIIOTEHY3€ HPSAMOYIOJBHOIO TPEYrOJIbHUKA, B
pEIICHNN TeOMETPUUYECKUX 3a7ad (C MCIOJIb30BAHUEM 3PUTEIBHON HArJISIIHOCTH H/WIH
BepOaJIbHOM OITOPHI).

OmpenensaTh mapaieNbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs NapauledbHOCTh MPSIMBIX C MOMOIIBI) PAaBEHCTBA PACCTOSIHUM OT
TOYEK OAHOU MPSIMOM A0 TOYEK APYTOU MPSIMOM.

Pemrars 3agaun Ha kieTyaron Oymare.

[IpoBOAUTH BBHIYUCIIEHUS W HAXOJWTh YHCJIOBbIE U OYKBEHHBIC 3HAUYCHHUS YIJIOB B
F€OMETPUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U

MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, 00Opa30BaHHBIX MPHU MEPECEUCHUH ABYX MapaliebHBIX
NPAMBIX CEKyLIEH. Pemars npakTuyecKue 3a1auyi Ha HaX0XKJICHUE YTIIOB.

HNmets ipeacraBieHne 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTH UM Kpyra, XOpJAbl UM JuaMeTpa
OKPYKHOCTH, TIOJIb30BaTbCSl KX CBOMCTBAMH. YMEThb IPUMEHATh O3TU CBOMCTBA IIpU
peleHnuy 3a1a4.

OpueHTHpPOBATHCS B MOHATHUSIX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYXKHOCTb, LIEHTP
OTMMCaHHON OKpYy>XHOCTH. OniepupoBaTh Ha 0Aa30BOM YpPOBHE (PakTamMu O TOM, YTO
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OMCCEKTPHUCHl YTJIOB TPEYroJbHUKA IEPECEKalTCs B OJHOW TOYKE, M O TOM, YTO
CEpPEIMHHBIE NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCS B OJHOM TOYKE.

OpueHTUPOBATHCSI B TIOHSATUSAX W OTNEPUPOBATH Ha 0Aa30BOM ypOBHE: KacaTelbHas K
OKPYHOCTH, T€OpeMa O MEPIEHAUKYJISIPHOCTA KACATEIbHOU M paanyca, MPOBEAEHHOIO K
TOYKE KacaHHS.

Nmers nmpexncraBieHue O MPOCTEUIIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICJIE.

I[IpoBOANTE OCHOBHBIE TE€OMETPUUYECKHE TIOCTPOEHUS C TOMOIIBIO IHUPKYJIS U
JIMHEUWKH.

8 KJIACC

Pacrio3naBaTh OCHOBHBIE BUIBI YETHIPEXYTONIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBAMH IMPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

OpHeHTHPOBATHCA B MOHSATUU — TOYKH MEPECEUCHU MEIUaH TPEyroJibHUKa (LIEHTpa
Macc) B pelICHUH 3a/au.

Bnagers moHsiTHEM cCpeaHEN JMHUU TPEYroJibHUKa WM TpamleluH, MNPUMEHITh HX
CBOMCTBA MpH PEIICHUH NPOCTEHIINX TeOMETpUYecKHX 3afad. VMmersp mnpencraBieHue o
teopeMe daneca u TeopemMe 0 NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS
MPAKTUYECKUX 3a7a4 (C OIOpPON Ha 3pUTENbHYIO HAIISIIHOCT).

[IpuMmeHsATh NpU3HAKKM NOAOOMS  TPEYrOJAbHUKOB B  PEIIEHUU  HECIOXKHBIX
reOMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoii [Tudaropa s pemeHus reOMETPUIECKIX M MPAKTUYECKUX
3azay.

Brnagets moHATHAMYU CHHYCa, KOCHHYCAa M TaHTE€HCA OCTPOTO yria MpsIMOYTOJBHOTO
TpeyrojabHuKa. [1omp30BaThCs STUMU MOHATUAMHU ISl PELICHUS MPAaKTHUECKUX 3a1ad (MpH
HEO0OXOJMMOCTH C OMOPOI Ha aJITOPUTM INIpaBUIIA).

Boruucnate (paznuyHbiMu crioco0aMu) (C OMOpoM Ha CIPaBOYHYIHO HH(POPMAIIHIO)
IUIOLIA/lb TPEYTOJIbHUKA U IJIOLAAN MHOTOYTOJIbHBIX (pUTYp (ITOJIB3YACH, Ti€ HE0OXOIUMO,
KaJIbKyJIATOpOM). [IpuMeHsATh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a]1adax.

Bnagers MOHATHSIMM BINHCAHHOTO U LEHTPAIbHOIO YIJa, UCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXAy XopaaMu (CeKyLIMMH) U yrie MEeXIy KacaTelbHOW U
XOpJIOHM IIPU PELICHUH TPOCTENIINX FT€OMETPUUYECKHX 3a1ad.

Biagete TNOHATMEM  ONMCAHHOTO  YETBIPEXYTOJbHUKA, MPUMEHATH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJbHUKA MPHU PEIICHUU MPOCTEUINX 3a4a4.

IIpuMeHATh NOJIyYeHHBIE 3HAHHS HA MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE MOJEIN
JUTSL 33/1a4 pEAIbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BHIYUCIICHUS C IPUMEHEHUEM
o100l U TPUTOHOMETPUH (TOJIb3YSCh, IJI€¢ HEOOXOAUMO, KAJIbKYJISATOPOM).

9 KUIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
pa3MyHbIE DBJIEMEHTHl MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pEHIeHUE MPSAMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxomuTe (¢ NOMOLIBIO KaJNbKYJISATOpAa) MJIWHBI W YIUIBL  JUIS
HETa0JIMYHBIX 3HAYCHU.

[lonb30BaTbes ¢GopMynaMu TpPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
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TOXJIECTBOM JUUI HAXOXKICHHSI COOTHOLICHUM MEXAY TPUIOHOMETPUYECKUMHU BEIMYMHAMHU
(c omopoii Ha crIpaBOYHYIO HH(POPMAITHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [UISI HAaXOXACHUS Pa3JIMYHbBIX
AJIEMEHTOB TPEYTrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY), NPHUMEHATh UX IPU PELICHUU
IIPOCTENIINX T€OMETPUUECKUX 3a/1a4.

Brnagerr mnonsTHSMH TpeoOpa3oBaHHUA TOM00MS, COOTBETCTBEHHBIX DSJEMEHTOB
noo6ubIx Quryp. Ilomp3oBaTbes cBOMCTBaMU TOA00US MPOU3BOJBHBIX (UTYP, YMETh
BBIUMCIIATh JJIMHBI M HAXOAUTh YINIbl y MNOJOOHBIX (uryp (Mo anropurMmy y4deOHBIX
nevicreuit). [IpuMeHSTH CBOMCTBA MOJOOMSA B MPAKTUYECKUX 3ajladyax. YMETh MPUBOJUTH
IpUMEPHI TOJ0OHBIX (PUTYp B OKPYKAIOIIEM MHpE.

[Tonb30BaTbesa TeOpeMaMu (IO BU3YaJIbHOM OIOPE) O MPOU3BEICHUN OTPE3KOB XOpJ,
O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBAAPATE KaCATEIbHOM.

[Tonb30BaThbca BEKTOpaMH, MOHMMATh WX T€OMETPUUECKHA W (U3MYECKUN CMBICIH,
IPUMEHATh UX B PELICHUH TEOMETPUUYECKUX M (Qu3ndeckux 3anad. [IpumeHsTH ckanspHOe
IIPOU3BEACHUE BEKTOPOB ISl HAXOKACHHUSI JUIMH U YIJIOB.

[lonp30BaThCd METONOM KOOPJIHWHAT HA IUIOCKOCTH, INPHUMEHATH €r0 B PEIICHHUH
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners MOHATHMAMM NPaBUIBHOIO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH, JJIMHBI
IyTA OKPYKHOCTH U PAJTMAHHON MEPHI yIiia, YMETh BBIUNCIATH IUIOMIAb KPYTrah €r0 YacTen
(c omopoii Ha cnopaBouHylo HHpopMmanuio). IIpuMeHSITh nONyYeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM LEHTPbl) CUMMETpUU (PUTYp, TPUMEHSTH IBUKEHUS IIIOCKOCTH B
MIPOCTENIINX CITyYasix.

IIprMeHATh NOJIyYEHHBIE 3HAHWS Ha IPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIIU
JUIS 3a]1a4 PEAJIBHOW KU3HU U IIPOBOJUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C IPUMEHEHUEM
0100l U TPUTOHOMETPUUECKUX (PYHKIIHI (MOIB3YSCh, I1€ HEOOXOIUMO, KaJbKYJISTOPOM).

[IJTAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHMS TTPUMEPHOI
PABOYEI [IPOT'PAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (ITO TOJAM
OBYUEHU)

[IpeameTHbIe pe3ynbTaThl OCBOCHMS Kypca «BeposTHOCTh W cratucThka» B 7—9
KJIaccaxX XapaKTepU3yTCsl CICAYIOIMIMMU YMEHUSIMH.

7 KIIACC

Yurath nHPOpMALMIO, IPEICTABICHHYIO B TA0IUIAX, HA TUarpaMmax; MpeacTaBIsITh
JaHHBbIE B BUJE TaOJUIl, CTPOUTH AUArpPaMMbl (CTOJIOMKOBBIE (CTOI0YATHIC) U KPYTOBBIE) 10
MaccuBaM 3HA4YeHUN (C MCIOJIb30BAHMEM 3PUTEIBLHON HAIVISIAHOCTH W/WIM BepOalbHOU
OTOPBI).

OnuceiBaTh U MHTEPIPETUPOBATH PEANIbHbIE YUCIIOBBIEC JAHHbBIE, MPEICTaBICHHBIC B
Tabnuiax, Ha JuarpaMmmax, rpadukax.

OpueHTUPOBATHCS B MOHATUSAX W ONEPUPOBATH MU Ha 0a30BOM YPOBHE:CpEAHEE

apupmeTnyecKkoe, MeInaHa, HanooJIblIee U HAauMEHbIIIee 3HaUeHus, pa3max.lIMeTs

IIPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTM HA IpUMeEpax ILIeH,

($u3MUEeCKUX BEIMYMUH, aHTPOMOMETPUUYECKUX JAHHBIX; UMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.
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8 KUIIACC

W3Bnekats ¥ mpeoOpazoBbiBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B BHJE TaOJHII,
auarpamm, rpa@uKoB; NPEACTABIATh JAHHbIE B BUJIE TaOIUL], TUarpaMm, rpaukos.

OnuceiBaTh MOCJAE COBMECTHOTO aHAlW3a JAHHbIE C MOMOUIBIO CTaTUCTHYECKUX
HoKa3aTeNel: CPpeHUX 3HAYeHU U Mep paccenBaHus (pa3max, JUCIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE).

HaxoauTe 4acTOTbl YUCIOBBIX 3HAYEHWNW M YAaCTOThl COOBITMH, B TOM YHCJIE IO
pe3yJbTataM U3MEpPeHUuN U HaOJIoACHUN (C HCMOJIb30BAaHUEM 3PUTEIBLHOW HATJISIHOCTH
u/uiu BepOabHOM OMOPHI).

Haxonutb BEpOSTHOCTH CIydalHBIX COOBITHM B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJE B ONbITaX C PABHOBO3MOKHBIMU 3J€MEHTAPHBIMU
COOBITUAMH (C UCTIOIB30BAHUEM 3PUTEIBHON HATIISITHOCTH U/UH BepOaIbHOU OTOPHI).

HNMmeThb npenicTaBieHre 0 rpapuuecKux MOACIIAX: IEPEBO CIYyYaHHOTO SKCIEPUMEHTA,
IyarpamMMbl DWIIepa, YucaoBas Npsmasl.

OnepupoBaTh MOHATHUSAMHU Ha 0a30BOM YpPOBHE: MHOXECTBO, IOJMHOXECTBO;
BBINIOJHATh OINEpalMy HaJ MHOXECTBaAaMHM: OOBEIMHEHHUE, IepecedeHHe, OMOIHEHUE;
NEPEUUCIISATh 3JIEMEHThl MHOKECTB; NMPUMEHATh CBOMCTBA MHOXKECTB (C HCIIOJIb30BAHUEM
BU3YaJbHOMU OIOPBHI).

HNMeTth mpencTaBieHne O rpaUuecKoM IMPEACTABICHUE MHOXKECTB U CBA3EH MEXY
HUMH JIJI ONMCAHUs MPOLECCOB U ABJICHUI, B TOM YHCIIE€ MPU PEUICHUH 3a/1ay U3 APYTHUX
y4€OHBIX MPEAMETOB U KypPCOB.

IKJIACC

W3Bnekate u mpeoOpa3oBbiBaTh HHGOPMAIMIO, MPEACTABICHHYIO B Pa3IHMYHbIX
MCTOYHMKAX B BUJE TAONUII, JUarpaMm, rpauKoB; MPeACTaBIATh JaHHBIC B BUAC TaOIUII,
auarpaMm, rpadukos.

Pemate mpocreiiiue 3amauyd OpraHU30BAaHHBIM TEPEOOPOM BApUAHTOB, a TAKKE C
HCIIOJb30BaHNEM KOMOWHATOPHBIX MPABUI U METO/OB.

NwmeTts npencraBiieHre 00 onMUcaTEIbHBIX XapaKTEPUCTUKAX ISl MACCUBOB UHCIIOBBIX
JAHHBIX, B TOM YUCJIE€ CPETHUE 3HAUCHUS U MEPBI PACCEHBAHMUSL.

Haxonuth 4YacToThl 3HAYEHWW M YAaCTOTHI COOBITHS, B TOM YHCJIE TOJb3YAChH
pe3ynbTaTaMu TMPOBEJAEHHBIX HW3MEpPEHUN W HaOMoJAeHud (C Omopoil Ha CHPaBOYHYIO
uH(dOopMaIuio).

Haxonutb BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM YHCIIC B
OMbBITaX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUSX HCIBITAHUN 0
MIEPBOTO yCIeXa, B CEpUAX UCIIBITAaHUN bepHyIuin.

NmeTs npencraBiieHUE O CIIy4aiiHOM BEJIMYMHE U O PACTIPEAECIICHUN BEPOSATHOCTEN.

NmeThb mpencTaBiaeHue o0 3aKOHE OOJBIITUX YHUCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH
B CJIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBILIMX YMCEN B IPUPOE U OOIIECTBE.
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TEMATUYECKOE ITJTAHMPOBAHUE
5 kaacc (ae menee 170 q)

Ha3zpanue
pa3zaesa (Tembl)
Kypca (4ucio

OcHOBHOe coaepxxaHue

OcHOBHBbIE BU/IBI 1€SITEJIbHOCTH 00y4aK0IIMXCS

4ac0B)
HarypajibHbie HecsatnuHas cuctemMa cuuciieHusa. Psan HaTypanbHbBIX uucel.|UuTarh, 3anMcbiBaTh, CPABHUBATH HAaTypalbHbIE YHCIA;
yucaa. Jeiicreus ¢ | Hatypansnsiii psaa. Yucno 0. HarypanbHble ymcina Ha KOOp-|y4aCTBOBATH B 00CY:KIE€HHHM CIOCO00B YIOPSAIOYMBAaHUA
HATYPAJIbHBIMU nuHATHOM mpsiMoil. CpaBHEHHUE, OKpPYIJIEHHE HaTypallbHBIX |4UCEIl.
qucJIAMHU YHCell. H300paxkaTh KOOPAMHATHYIO TMPSIMYI0, OTMedaThb 4YHCIIa

(43 u)

Apudpmernueckue JEHCTBUS C HATypaJlbHBIMM  YHCJIaMH.
CBoiicTBa HyJsl IpPU CIOXKEHUUM M -YMHOXXEHHH, CBOMCTBA
€UHUIIBI  NpPU  yYMHOXKEHHUH. [lepemecturensHoe
COoueTaTeNlbHOE  CBOMCTBA  CIIOKEHUS U YMHOXKEHUS,
pacnpeoenumenbHoe C80UCME0 YMHONCEHUSL.

TOYKaMU Ha KOOPIMHATHOW MPSAMON, HAXOAUTH KOODPIUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psija, yucen 0 u 1 npu
CJIO)KEHUU U YMHOXKEHUMU.

Hcnoab30BaTh NPABHIIO OKPYTJIICHUS HATYPaIbHbBIX YUCEI IIPH

24




Henumenu u Kpamuble 4YHCIA, PA3JIOKECHHE 4YUCIA HA
MHOxuTenu. Jlenenue ¢ ocratkom. IIpoctele u cocTaBHBIE
yucna. [lpusnaxu oerumocmu Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

Hucnossle BBIpAXKEHUS; TOPSIOK IEHCTBUMN.

Pemienune TekcTOBBIX 3a7a4 Ha Bce apu(METHUECKUE IEHCTBHA,
Ha JIBJKEHUE U MTOKYTIKH.

HE00XOIMMOCTH C OMOPON Ha AJITOPUTM IPaBUIIA.

BopinoyaHaTs, apudmernyeckue AeMCTBUA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAKEHHUM CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh NIPOU3BE/ICHUE B BUJIE CTETICHU, YNTATH CTEIICHH,
HCIO0JIb30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, I10Ka3aTeb),
BBIYMC/ISATh 3HAYEHUs] CTENeHed TMpu HeoOXOIUMOCTH C
BHU3YaJIbHOW OMOPOM.

BbINOJHAT, NPUKHAKY M OLEHKY 3HAuYeHUH YHCIOBBIX
BBIpQXCHHH, MpeaJiaraTb 1 NPUMEHATh NPUEMBI MPOBEPKHU
BBIYMCIICHUM.

Hcnonp30BaTh TMpH BBIYUCICHUAX MepeMecTHTe/IbHOe H
coyeTarejbHOe CBOWCTBAa CJOKEHMA M  YMHOKEHHS,
pacnpedenumenvroe c80UCME0 YMHOMCeHUA; POPMYITHPOBATH
U TpPUMEHATh IpaBWia  NpPeodOpa30oBaHUsl  YHUCJIOBBIX
BbIPa;KEeHMH HA OCHOBE CBOMCTB apu(MeTHYeCKNX el cTBUI
NP He0OXO0AMMOCTH € HANPABJIAIOLIEH IOMONILIO.
®opMyJIMpOBaTh ONpeeJeHUusl JCIUTeNs M KpaTHoro (c
OTIOpPO¥ Ha AITOPUTM TTpaBUiIa), HA3BIBATD JICITUTENIN U KPATHBIC
YHUCJIa; PAaCMO3HABaTh I[POCTbIE M COCTAaBHBIE YHUCIHA;
(¢opMyIpOBATH U NPUMEHATHh MPU3HAKH JISIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNropuT™M MpaBUJa); NPHUMEHSATb
AJITOPUTM  pA3JIOKEHUS 4YHCJIa Ha TMPOCTbIE MHOXKUTEIU;
HAXOAHUTh OCTaTKU OT JIEJICHUS U HEMOJHOE YAaCTHOE.
Pacnio3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBaHUS O
HATYpaJbHBIX YUCIIaX, MPUBOJAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHUSI W OTPHUIIAHUS BBICKA3bIBAHUU O
CBOWCTBAX HaTypaJbHBIX YHCEN C ONOPON Ha o0pasel.

Pemath TekcToBBIE 3a7auM  apUPMETUYECKUM CIIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEXy BETUYMHAMHU (CKOPOCTb,
BpEMsI, pacCTOSIHUE; 1[€Ha, KOJUYECTBO, CTOUMOCTh U JAp.) MpHU
HEOOXO0/IMMOCTH C UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMAIIHH:
aHAJIM3UPOBATH TEKCT 3ajauu, nepeGopMyIMpPOBaATh yCIOBHE,
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U3BJIEKATh HEo0X0IUMbIe JIAaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTH MEXJy BEIMYMHAMU TIPU HEOOXOIMMOCTH C
HaIIpaBJIAOIIEH TOMOIIBIO.

MopenupoBarh XOJ peUIeHMs 3a7adyd C NOMOUIbIO PHUCYHKA,
CX€EMBI, TaOJIHIIE.
IMpuBoaurs, pa3duparThb
pELICHUH TEKCTOBBIX 3a/1a4.
C noMompbI0 nmegarora OMEHMBATh IIOJIYYEHHBIM pe3yibTar,
OCYHIECTBJATh  CaMOKOHTPOJb,  IpOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAMTH OLINOKH.

Pewams 3a0auu ¢ nomowpio nepebopa ecex 603mM0OICHBIX
eapuanmos.

3HAKOMUTBCS ¢ HCTOPHEii pa3BUTHs apu(pMeTHKH.

pa3jIu4YHBIE PCUICHUA, 3aIllMCHU

Harasanas
reomerpus. Jlmanu
Ha IJIOCKOCTH

(12 9)

Touka, npsimasi, oTpe3ok, jayd. Jlomanas. V3mepeHue UIMHBI
OTpe3Ka, METpPUYECKHE  E€JUHULBI  WU3MEpPEeHUs  JJIUHBI.
OKpy’>KHOCTb U KpYT.

[TpakTuueckas padota «IlocTpoenue y3opa u3 OKpyKHOCTE».

VYron. Ilpsamon,
W3mepeHue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTBIA YIUIBL

[TpakTnyeckas pabota «IlocTpoeHue yriosy.

Pacno3snaBath Ha uepTeXax, pHCYHKaX, OINMCHIBATD,
UCTIONB3Yysl TEPMUHOJOTHIO, W H300pazkaTh C IOMOIIBIO
4epTE&KHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAUMOCTH IO

BU3YyaJbHOW OIIOPE): TOYKY, HpPSIMYO, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY>KHOCTb.

Pacno3snaBaTh, NpUBOAMTHL NMPHMePbI OOBEKTOB PEATHHOIO
MUpa, UMeIuX (GopMy H3yYEHHBIX (GUTYP, OLEHHBATH UX
JMHENHBIE pa3MEpBHI.

Hcnoan3oBaTh TUHENKY U TPAHCHOPTUP KaK MHCTPYMEHTHI 1J151
MIOCTPOEHUS U U3MEPEHUS: M3MEPSATH JUIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTb OTPE30K 3aJaHHOM [UIMHBI, YTOJl, 3aJaHHOU
BEJIMYMHBL;, OTKJIAABIBATH [IUPKYJIEM pPaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOT'O pajuyca.

H3o00paxkars KoHQUrypaluu TreoMeTpudyeckux ¢Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX YaCTE HA HEJIMHOBAHHOU H
KJIeT4aToil Oymare; mpeajiaraTb, ONHUCHIBATHL U 00CYKIATh
CIoco0bl, AJrOPUTMBI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBarb u U300pakaTh Ha HEIMHOBAHHOMW U KJIETYATON
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Oymare mpsMOH, OCTpBIH, TyIOW, pPa3BEPHYTHIA  YIJIbI;
CPaBHHMBAThb YIJIbL.

BopI4ucasTh JUIMHBI OTPE3KOB, JOMAaHbIX.

IlonumMaTe ¥ MCHOIBL30BATH MPH  PpPelleHUHM  3a4a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUUECKIMHU CHCTEMaMH Mep; BbIPakKaTh
JUIMHY B PA3JIMYHBIX €AMHUIAX U3MEPEHUs PH HEOOXOMMOCTH
C OTIOpO¥i HA CTIPaBOYHYIO MH(POPMAIIHIO.

HccaenoBath Gurypsl u KOHQUTypauuu, UCIIOIB3Ys HUPPOBBIE

PECYPCHI.

OO0LIKHOBEHHBIE
apoou
(48 u)

HpoOb. IIpaBuibHble ¥ HempaBWibHbIE Jpodou. OCHOBHOE
cBoiicTBO Apodu. CpaBHEHHE IPOOCH.

CrnoxeHre U BbIYMTaHUE OOBIKHOBEHHBIX JIpoOeii. CMerranHas
IpoOb. YMHOXKEHHE U JIeJICHUE OOBIKHOBEHHBIX JIPOOCIi;
B3aMMHO-O0PATHEIC APOOH.

Pemenne TekcToBBIX 3anad, cogepxkaimux Apodu. OCHOBHBIE
3a/1a4u Ha APOOH.

[TpumeHenne OyKB /IS 3aIMCH MAaTEMAaTHYECKUX BBIPAKEHHUA U
MIPETIOKEHU .

MopaeanpoBaTb B Tpaduyueckoil, NpeaAMETHOW ¢opme, ¢
IIOMOIIBI0 KOMIIBIOTEPA IIOHATUS W CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JPOOBIO.

Yurarh M 3alMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE JpO0H,
npeaarathb H 00CyKI1aTh cOCOOBI YIIOPSI0YMBaHUS IpOOeH.
M300paxkars  OObIKHOBEHHBIE  JpoOM  TOYKaMU  Ha
KOOPJAMHATHOM  IPSAMOM; MCHOJB30BaTh  KOOPJIMHATHYIO
MPSIMYIO JUIsl CPaBHEHMSI JPOOEH.

®opMyJIMPOBaTh, 3aIUCHIBATH € MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpOOM C OMOpO Ha MPaBUIIO;
HCI0JIb30BATh OCHOBHOE CBOWCTBO JIpOOM Ui cOKpaujeHus
Opobeli u npusedenus OpoOU K HOBOMY 3HAMEHAMEN0 8
npocmeuuux Cay4asx.

IIpeacraBasith mMo o0paslly CMEMIAaHHY0 JApoOb B BHE
HENPAaBWJIBHOM M  BBIAEHATH LIy YacThb YKCIA U3
HENpaBUIbHOM ApoOu.

BbinoHATL apupMeTnyeckue 1eiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITh CBOHCTBa
apu(MeTu4ecKux NeiCTBUI JIs palliOHAIN3alUY BIYUCIEHUH.
BbINOHATL NMPUKUAKY M OLEHKY pe3yjibTaTa BBIYMCIICHMII;
NnpearaTb H IPMMEHATH NPUEMBI IPOBEPKHU BbIUNCICHHUMN.
IIpoBoauTh Mccjie0BaHUs CBOMCTB Jpo0eii, omumpasch Ha
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YUCJIOBBIE  IKCIEPUMEHTHI
KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC BEICKA3BIBAHUS O APOOSIX,
NPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI.

Pemiars npocreillve TEKCTOBBIE 3aJauyM, COJEpIKAILIUE
JIpOOHBIC AaHHBIC, W 33Ja4d HA HAXOJICOeHUe 4acCmu yeno2o U
Yeno2o no e2o yacmu, 8blAGIAAMb UX CXO00CHEA U PA3TUYUA.
MoaenupoBaTh X0/ PEIICHUS 33Ja4d C MOMOIIbI PUCYHKA,
CX€EMBI, TaOJIHIIE.

IpuBoauTh, pa3zduparb, ONEHUBATH PA3JTUYHBIC PEIICHUS,
3aMCH PEIICHWH TEKCTOBBIX 3a1ad IpH HEOOXOJAMMOCTH C
HaIIPaBJISAOIIEH TOMOIIIBIO.

C nomMomb0 mexarora OLEHUBAThb IOJYYEHHBIH pe3ynbTar,

(B TOM 4YHCI€ C IIOMOIIbIO

OCYHIECTBJSATh  CaMOKOHTPOJb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHOKH.
3HAKOMHTBCSI ¢ HICTOPHEN Pa3BUTHS apUPMETHKH.

Harasaanas MHOroyroibHUKHU. YeTpIpEXYroJIbHUK, IPSIMOYTOJIbHUK, | Pacno3dHaBaTtb, u300pakaTb C IOMOIIBIO  YEPTEKHBIX

reoMeTpHus. KBaJpar. WHCTPYMEHTOB M OT pPYKH, MOJAEIUPOBaTh M3 Oymaru

MHOroyroJbHUKH TpeyrobHHK. MHOT'OYTOJIbHUKH.

(10 u [Tmomaae ¥ mepuMeTp NPSIMOYrOJIbHUKA U MHOTOYTOJIBHUKOB, IIpuBoauTH MpUMepbI OOBEKTOB PEATHHOTO MHPa, UMEIOITIX
COCTABIIEHHBIX W3 MPAMOYTONBHHKOB, eIMHMIE u3Mepenns| POPMY  MHOTOYTOJIbHMKA, — NMPAMOYTOJIbHHKA, — KBAJpara,
romazu. TlepuMeTp MHOTOYTOTBHIKA. TPEYroJIbHUKA, OLIEHMBATh UX JINHEHHBIC pa3MEPHI.

BoruucasaTs: nepuMerp TpPEyrojbHUKa, NPSIMOYTOJIbHUKA,

MHOTOYT'OJIbHUKA; IUIOIIAAb HPSIMOYTOJIbHUKA, KBajapaTta (mpu
HE0OXOJIMMOCTH C OIIOPOM Ha alrOPUTM Y4E€OHBIX A€UCTBUM).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIBHBIE "
TYIOYT'OJIHBIE TPEYTOJIbHUKH.

Crpouthb Ha kieTyaToi Oymare KBaJpaT U MPSIMOYTOJBHUK C
3aJJaHHBIMHU JUIMHAMHU CTOPOH.

HccaenoBarb cBOMCTBA IPSAMOYIOJIBHUKA, KBaapara IIyTEM
HKCIEPUMEHTa, HAOIMIOACHUS, HW3MEPEHUs, MOJCITUPOBAHUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYIOJIbHHKA.
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Pacno3naBarh HCTHHHBIE W JIO)KHBIE BBICKA3BIBAHUSA O
MHOT'OYTOJIbHUKaX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDPBI.
HccaenoBaTh 3aBUCHUMOCTD IIJIOMIAIN KBagpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOW CETKH JJISI TOCTPOCHUS
buryp; pa3ouBaTh  TOPSIMOYIOJBHMK  Ha  KBaJApaThl,
TPEYTOJIbHUKH; COCTABJATh (UTYpel U3 KBagpaTtoB W
MPSMOYTOJILHUKOB U HAXOJAUTh MX IUIOMIAh, pa30UBaTh GUTYPHI
Ha MPSMOYTOJIBHUKU U KBAJPAThl U HAXOJUTh UX IJIOLIAh (TIpH
HEOOXOJMMOCTH C HaITPaBJISAIOIICH ITOMOIIIBIO).

BbipamxaTh BeIMUMHY IUIOMIAJM B Pa3IUYHBIX €IUHUIAX
U3MEPECHHUS METPUYECKOM CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBMCHUMOCTH MEXJy METPUUYECKUMH EIUHUIIAMUA U3MEPEHUS
WIomaad NpU HEOOXOJUMOCTH C ONOpPOM Ha CIPABOYHYIO
nH(pOpMaLHIO.

3HAKOMHUTBLCA ¢ NpPUMepPaMHW NpPUMEHEHHUsl IUIOAId U
nepuMeTpa B MPaKTUUECKUX cuTyanusx. Pemarb 3amaum u3
peanbHOM KU3HH, MPU HEOOXOAMMOCTH C OTIOPOM HA aIrOPUTM
npaBuja, 00CyKIATh Pa3JMUYHbIE CIIOCOOBI PEIICHUS 3a/1a4.

JlecaTuunbIE
npoou
(38 u)

Jecstuunas 3anuch podeil. CpaBHEHUE TECATUUHBIX ApoOeH.

JleficTBUSI C MECATUYHBIMU ApOoOsiMU. OKpyeneHue 0ecamuyHblx
opobeil.

Pemenune TekcToBBIX 3anady, coaepxamux Apodu. OCHOBHBIE
3a/1a4u Ha Jpoowu.

IIpeacraBasATh JecATUYHYIO ApoOb B BUAE OOBIKHOBEHHOI,
YUTATh W 3aNHCHIBATHh, CPAaBHUBAThH JECATUYHBIE JPOOH,
npepjaratb M 00Cy:KIaThb  C€HOCOOBI  YIOPSAJIOYMBAHUSA
JECSTUYHBIX ApoOeH.

N3o0paxkath necarnyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbISIBJASITH €XOACTBAa M Pa3iu4us MPaBUI apuPMETHUYECKUX
JEeNCTBUI ¢ HATYpaJIbHBIMH YHCIIAMU U AECATUYHBIMU JPOOSIMH,
I10CJIE COBMECTHOTO aHAJIN3A.

BbinoaHATL apudmernyeckue JAEUCTBUA C JAECATUYHBIMU
IpoOsMHU; BBINOJHATh TNPUKHAKY M OLEHKY pe3ylbTara
BBIYMCIICHHI.

IIpuMmeHsiTh cBoiicTBa apudMETHUECKUX JEHCTBUHA JUIs
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paroHaIN3aI[uH BEIYUCIICHHH.

Ilpumenamey npasuno OKpyzieHus OecsimuyHulx Opobell, TpU
HEO0OXOIMMOCTH C BU3YaIBHOMN OMOPOH.

IIpoBoauTL HCCIETOBAHMSI CBOWCTB JECATHYHBIX JpOOEH,
ONMHpasCh HA YHUCJIOBBIE SKCIEPUMEHTHl (B TOM HHCIE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NpPUBOAUTL MNPHMEPbl W  KOHTPIPHUMEPHI, CTPOHUThH
BBICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHHIA.

Pemiats npocrteillime TEKCTOBBIE 3aJauyM, COJEpIKaINE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUe Yacmu Yeaio2o U yeio2o no
€20 yacmu;, BHISIBJIATH HX CXOJCTBA U Pa3Iu4ms.
MopenupoBaTh XOJ pelICHUs 3aJa4d C MOMOIIbIO PHUCYHKA,
cxembl, Tabnuipl. Pa30uparh pa3iuuHble pELICHUS, 3alucu
pelIeHn TeKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU UYHCIAMU B PEATBbHBIX KU3HEHHBIX
CUTYaIUsX.

C nomMombI0 mexarora OUEHUBATh IOJYyYEHHBIN pE3ynbTar,
OCYLIEeCTBJISATHL  CaMOKOHTPOJIb,  TIPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTh OIITHOKH.

3HAKOMUTHCSI € HCTOpPHET pa3BUTHS ApUDMETUKA

Harasianas
reomMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
(CR))

Mmuocoepannuxu. H3zobpasicenue mrocoepannuxos. Moodenu
NPOCMPAHCMBEHHBIX Mel.

IIpamoyzonvHolii napannienenuneo, kyo. Pazeépmku kyba u
napasnnenenuneoaq.
O0vém Kyba, npsamMoy20bH020 napaiieienuneod.

PacnozHaBaTp Ha 4epTeskax, PHCYHKaX, B OKPY’KaKOIIeM
MHpe IPsIMOYTOJIbHBIN Napaienenumnes, Ky, MHOrOrpaHHUKH,
ONHUCBIBATb, MCHOJb3YS  TEPMHHOJIOTHIO, OLECHHBATH
JMHENHBIE pa3MEpBHI.

IIpuBoauTH MpUMepPHI OOBHEKTOB PEATbHOIO0 MHUPA, UMEIOIINX
¢dbopMy MHOrOrpaHHUKa, MPSIMOYTOJBHOTO Mapajuiesenunena,
KyOa.

MN306paxath KyO Ha KJIleT4aTOM Oymare.

HccnenoBarb CBOICTBA KyOa, [IPAMOYT'OJIBHOTO
napajuleJienuIea, MHOTOTPaHHUKOB, HCIOJb3Ys MOJEIU IIpU
HEO0OXOIMMOCTH C HAMPaBJISIOUIEH TOMOIIBIO.
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Pacno3naBath  pa3BéPTKM  KyO0a UM mapauiesenuIesna.
MoneaupoBath Ky0 U napajieienune] u3 OyMaru U mpovnx
MaTepuasoB, o 0opasiy.

Haxonuth u3MepeHusi, BBIYMCIATDH IUIONAJb MMOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJBLHOTO TapajuIeTenuIeia ¢ OMOPOl Ha
ATOPUTM YYEOHBIX JCUCTBUI; HMCCJIENOBATH 3aBHCHMOCTh
00béMa Kyba oT JUTMHBI €ro pedpa.

Ha6uronath W TNPOBOAUTH AHAJOTHH MEXIy IOHITUIMHU
Ioniaau v 00bEéMa, epuMeTpa 1 TUIOIIA | TTOBEPXHOCTH.
Pacno3HaBaTh WCTHUHHBIC W JIOXKHBIC BBICKA3bIBAHHUS O
MHOTOIPpAaHHHKAaX, MPUBOAUTH NPUMEPbl U KOHTPIPUMEPHIL.
Pematp 3a1aun U3 peaabHOMN KU3HU.

IloBTOpEHME
1 00001ICeHHE
(10 u

[ToBTOpEHHE OCHOBHBIX MOHSATHH M METOJOB Kypca 5 Kiacca,
000011IeHE 3HAHUH.

BbruncasATh 3Ha4€HUS BRIPAXKEHUH, COAEPKAIINX HaTypalbHbIe
4uciaa, OOBIKHOBEHHbIE U JECSATUYHbIE JpOOU, BBINOIHAThH
npeoOpa3oBaHMs YUCEN MPU HEOOXOIUMOCTH C HAIIPaBIISAIOIICH
ITOMOIIBIO.

BbiOupars  cmocod  CpaBHEHHS  YHUCEN,  BBIYHUCIICHMI,
NPUMEHATh CcBOMcTBA apudMeTudyecKux JEHCTBUM  AJis
palMoOHaIN3aH1 BBIYMCICHUM.

OcyumiecTBIATE CAMOKOHTPOJb BBINOJIHAEMBIX JIEHCTBUM H
CaMOIIPOBEPKY PE3YJIbTATa BEIYUCICHUN.

Pemiare mnpocreiimme 3aja4yd U3 peajbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYecKHe 3HAHUS /IS PelIeHUs 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemiare mnpocreiilume 3axadu
CPABHHUBATH  CHOCOOBI  pEIICHHUS
PalMOHAJBLHBIN CIOCO0.

Pa3HbIMU
3a7a4H,

crnocodamu,
BbIOMpPAThH

6 kaacc (ue menee 170 u)
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Ha3zpanue
pa3zaesa (Tembl)
Kypca (4uciio

OcHoBHoOe coiepxaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTH oﬁyqalonmxca

4ac0B)
Hatypasbhbie ApudmeTrnueckue JeiCTBHs ¢ MHOTO3HAYHBIMH HATypaJIbHBIMU | BLINOTHATL apudMeTHyeckue AelcTBUSI C MHOTO3HAYHBIMU
yuciaa gyrcnaMd. UYWCIOBBIE  BBIPDAKEHUS, TOPSIOK JICHCTBUH,|HATYpaTbHBIMA YHUCIAMH, HAXOAUTh 3HAYEHUS] YHUCIIOBBIX
(30 u) UCIOJIb30BaHue CKOOOK. OKpyTiieHHEe HaTypalbHBIX YUCEIL. BBIPXEHHUH CO CKOOKaMH 1 6€3 CKOOOK; BHIYHCIATH 3HAYEHHUS

Jenutenu U KpaTHBIE YUCTIA; HAubOIbwull 00wull derumens u

HAaumeHnbvuilee 061/1/!66 KpamHoe.

Paznoxxenue 4mcna Ha IMPOCTBIC MHOXUTCIIH. I[CJ'II/IMOCTL

CYMMBI U IPOU3BECHUS. [leneHne ¢ ocTaTKoM.
Pemienue TeKCTOBBIX 3a/1a4.

BBIPOKECHHH, COJEPIKAIUX CTEIICHH.

BbINOJHATL NPUKUAKY M OIEHKY 3HAUCHHUH UHCIOBBIX
BBIPQXCHHI, IPUMEHATH MPUEMBI IPOBEPKH Pe3yiIbTaTa.
Hcnonp3oBaTh TpH BBIYKMCICHUSX MepeMeCTUTEe]bHOe U
coyeTaTreibHOEe CBOMCTBA CJOKEHUSI W  YMHOKEHMS,
pacnpeodenumenbHoe CEOUCMEO YMHOMNCEHUA OMHOCUMETbHO
cnodcenus, cBoiicTea apupMeTnyecKux AeiCTBHM.
HccaenoBatb  4YHCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIUTH
YHUCJIOBBIE SKCIIEPUMEHTHI.

dopmyMpoBaTh ONpeeJieHUsl JICIUTENE ¢ KPaTHOTO,
HauOOJbIIEro OOIIEro JeIUTells W HaMMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEN; HWCIIOJb30BaTh 3TU
MOHSTHSI TIPU PEUIeHUH 3a/1a4 (IPH HEOOXOAMMOCTH C OMOPOH Ha
aJITOPUTM TpaBUIIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJIBIIEro OOIIEro
JIENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO JBYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI M NPOU3BEACHUS
YHCEJI C OIIOPOM Ha BOIPOCHBIH IUIAH.

IlpuBoauTHL NpUMepPbI YHCET C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble H HEBEPHbIE YTBEPXKICHUS O CBOHCTBAX
YlCel, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIbIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4ecKHe  NPeIJIOKEHUSI  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH. .., TO...» II0 00pasIry.
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PemiaTh TekcTOBBIE 33/1a4M, BKJIIOYAIOIINE OHATHS 1€IMMOCTH,
apu(METHYECKHM CIIOCOOOM, HCIOJIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C ONIOPOX HA BOIIPOCHBIN IUIAH.
MopenupoBarh XOJ pelIeHHs 3aJadd C MOMOULIbIO PHUCYHKA,
CX€EMBI, TaOJIHIIE.

[TpuBoauTh, pa3bupaTh, OLEHUBATH Pa3JHYHbIe pelIeHUs,
3allMCH  PpelleHU TEeKCTOBBIX 3aJay C HalpaBISIOLIECH
IIOMOLUIBIO.

Kputnueckn oneHMBATh NMOJY4YEeHHBIH pe3yJbTaT, HAXOAHUTh
OMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSs OTBET HA
COOTBETCTBHE YCJOBHIO.

Harasanasa
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuvie npsamsie. Ilapannenvrvle npsamule.

Paccrosinue MCKAY ABYMsI TOYKaMH, OT TOYKH O HpHMOﬁ,

JUIMHA ITyTH Ha KBaJAPATHOM CETKE.
Ilpumepwl npsimeix 6 npocmpancmae.

Pacno3zHaBaTrp Ha uepTexax, PUCYHKax Ccllydad B3aWMHOIO
pPacIoJIOKEHUS JBYX MPSAMBIX.

HN300paxath ¢ NOMOIIbI YEPTEKHBIX HHCTPYMEHTOB
KJIeT4aToil Oymare [Be IepeceKaronyecs mpsMble, JIBE
HapajuleJbHbIE MPSIMbIE, CTPOUTDH MPSIMYIO, MEPIEHIUKYISIPHYIO
JTAaHHO.

IpuBoauTH npuMepsbl napajuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTHU MPSIMBIX B IIPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTrOJIbHMKAX MEpHEHIUKYISIPHbIE U
napajuiesibHble  CTOpoHbl. HM300pamaTh MHOTOYTOJBHUKH C
napayuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH 110 00pasILy.
Haxoautp paccrosiHue MeXay ABYMs TOYKAaMH, OT TOYKH IO
IIPSAMOM, IJIMHY IyTH Ha KBAJPAaTHOM CETKE, B TOM YHUCIIE
UCIIONB3YsI ITU(POBBIE PECYPCHI.

Jpoou
(32 u)

OObIKHOBEHHass  JIpo0b,  OCHOBHOE  CBOWCTBO

cokparierue apobeit. CpaBHEHHUE U YITOPSIOYUBAHHUE IPOOEH.

JecsTuunblie ApoOU U METpUYECKasi CUCTEMA Mep.

npoow,

Apudpmernueckue  AeWCTBUS C¢  OOBIKHOBEHHBIMHU

JACCATUYHBIMHN )IpO65[MI/I .

u

CpaBHUBATH M YNOPAA0YHBATH JpoOM, BBHIOMPATH CHOCO0
CpaBHEHHs Jpobeit.

IpeacraBasATh jaecATHYHBIE JIpoOUW B BHUIE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJICHTHBIC TMPEACTABJICHUA HpO6HBIX quceil IpUu HX
CPaBHEHMH, NPU BBIYUCICHUSIX (MPH HEOOXOIMMOCTHU C
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OtHomenue. [leneHue B JaHHOM OTHOIICHWUU. Macuimao,
MPOTOPIIHSL.

[Tonstue mpoueHrta. BeruncneHue mporieHTa OT BEITUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[Tpaktuyeckas pabora «OTHOLICHNE ATMHBI OKPYKHOCTH K €€
JUAMETPY».

HaIPAaBJISAIOLIEH TOMOILBIO).

Hcnoab30BaTh JECATHYHBIE JpoOM TpU NpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOU CUCTEME MED.

BbInosiHAThL apudmMeTHyecKkue AeiicTBUA ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JIPOOSIMH.

BorunciasaTs 3HAYCHUS BBIPAXCHU, COJIEpIKaIIMX
OOBIKHOBEHHBIE M JIECATHYHBIE  JApPOOH,  BBIIOJHSATH
npeoOpa3zoBanus JpoOei, BBIOHPATHh CHOCO0, NPUMEHATH
CBOIiCTBA apu(PMETHUCCKUX JEHCTBUU [UIsl pallMOHATH3AINH
BBIYMCIICHU.

CocTaBisITh OTHOILICHUS U IIPONOPLUHU, HAXOAUTH OTHOLICHHE
BEJINYMH, I€JIUTh BEJIMUYMHY B JAHHOM OTHOLICHNUU.

Haxoauth 3KcnepMMeHTAIBHBIM NYTEM OTHOIIEHUE JUIMHBI
OKpY)XHOCTH K e€¢ pauamerpy (IIpy HEOOXOOUMOCTH C
HaMpaBJISIONIEH TOMOUIBIO).

Haxoautp Macmra® 1aHa, KapThl M BBIUUCIATH PACCTOSIHUS,
UCTIONB3Ys MacITal ¢ OMOPOi HA AITOPUTM yIeOHBIX IEHCTBHIA.
OO0BACHATH, YTO TAKOE MIPOLEHT, YHOTPEOIATh 000POTHI pe4H CO
CJIIOBOM «IIPOIIEHT». BpIpamarh npoueHTsl B 1po0sSxX U Ipodu B
IIPOLIEHTaX, OTHOILIEHUE IBYX BEJIMYHH B IIPOLICHTAX.
BbIuHCASITH IPOLIEHT OT YUCJIA U YUCIIO T10 €0 MPOLIEHTY.
OxpyriasiTe 1poOH U IPOLEHTHI, HAXOAUTh IPUOIMKEHUS YU CET
IIp1 HEOOXOIUMOCTH C UCIIOJIb30BAaHUEM BU3yalbHOW OMOPBHI.
Pemars 3agjauM Ha 4YacTu, MPOLEHTHI, MPOMOPLMH, Ha
Hax0oXJAeHue Apoou (IIpOLEeHTa) OT BEIMYMHBI U BEIMUUHBI 110 €€
Ipobu (MpoleHTy), Apodu (ImpoleHTa), KOTOPBIA COCTaBIsET
onHa BenuuuHa oT Apyroil. IlpuBoauth, pa3dupars,
OLICHUBATH PAa3JINYHbIC PEIICHUS, 3alIUCH PEIIEHUH TEKCTOBBIX
3aJ1a4 IpH HEOOXOIMMOCTH C HAIPaBIISAIOLIEH TOMOIIBIO.
H3Baekars uHpopManuo u3 TabaMI M JAUMArpamM,
MHTEPIPETUPOBATH TaOJIMYHBIE JTaHHBIE, OIpEAEIIATh
HauOoJIbIlIee U HAUMEHbLIEE U3 MPEACTaBIEHHBIX TaHHBIX.
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Harasinnas
reoMeTpus.
CummeTpust

(6 1)

Ocesas CUMMempus. HeHmpaJlea}l CUMMemPUZL.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTeXax U M300PAKCHUAX, H300PaAKATh OT
PYKH, CTPOMTH C TOMOIIBIO HHCTPYMEHTOB (GUTYpy (OTpE30K,
JIOMaHyl0, TpPEYTOJIbHUK, MPSIMOYTOJbHUK,  OKPY>KHOCTD),
CUMMETPUYHYIO [J@HHOH OTHOCHUTEJIBHO IIPSIMOH, TOYKH C
HaIlpaBJISAOIIECH TOMOIIIBIO.

Haxoauth npumepbl CUMMETPUH B OKPY’KaIOLLIEM MUPE.
MopenupoBartb 13 Oymaru ABe (QUIYypbl, CHUMMETpPHYHBIC
OTHOCUTEJIBHO NPSIMOH; KOHCTPYHPOBATb I'€OMETPUUYECKUE
KOH(UTYpallK, UCIIOIb3YsI CBOMCTBO CUMMETPHH, B TOM YHCIIE C
MTOMOIIBIO TU(POBBIX PECYPCOB C OMIOPO HA AITOPUTM yUEOHBIX
IEUCTBUI.

Bbipaxenus
¢ OykBamMu

(6 )

[Tpumenenue OyKB AJIs 3aMMCU MaTEMaTHUYECKUX BBIPAXKCHHUH U
NpeUIoKEHU.  ByKeeHHvle — 8blpadiceHusi U YUCIOBble
NOOCMAHOBKU.

bykBeHHbIE paBEeHCTBA, HAXOXKICHHUE HEM3BECTHOTO KOMITIOHEHTA.
DopMyIIBL.

Hcnonb3oBath OYKBBI 17151 0003HAYEHUS YHCEN, MPH 3alUCU
MaTEeMaTHYECKUX  YTBEPXKICHHI, COCTaBISATh  OyKBEHHBIC
BBIPa)KEHHUS 110 YCIIOBHUIO 3a1a4H.

HccaenoBarb  HECJIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJI UX 3AIHCH.

BbruncasaTs 4rcioBOe 3HAYCHHE OYKBEHHOTO BBIPAKCHUS TPH
3aJJaHHBIX 3HAYEHUSX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JEUCTBUM.

3anuceIiBaTh ¢opmy.ni: nepumeTpa n TUTOIIA N
pr[MOyl"OJ'II)HI/IKa, KBaz[paTa; JUJINHBI OKp}I)KHOCTI/I, Jromaau
KpyTa; BHINOJIHATH BHIYHCJIEHHUS 110 3TUM (HOopMyIaM.
CocraBasitb (opmMyJibl, BBIPAXKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTH; TMPOU3BOAUTEIHHOCTh, BpeMs, OO0BEM paboTHI,
BBITIOJIHSITH BBIUUCIIEHUS TIO 3TUM (HOpMysiaMm.

Haxoauth  HEWU3BECTHBII  KOMIIOHEHT  apH(METHUECKOTO
JCUCTBHUS.

Harasauas
reoMeTpus.
Durypbl

YeTsIpEXYTroJbHUK, MIpUMEPHI YETBIPEX YT OJIbHUKOB.
[IpssMoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH,  VYIJIOB,
JaroHaneH.

N300pakaTh Ha HEJIMHOBAHHOW U KJeT4YaTol Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMU CBOMCTBaMU: C
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HA IJIOCKOCTH
(14 g)

N3mepenue yrioB. Buasl TpeyrojJbHUKOB.

IlepumeTp MHOroyroisHuka. Ilmomanb

¢burypel. DPopMyIIbl

nepuMerpa W IUIOIagu mnpsMoyroibHuka. [Ipubnumxénnoe

U3MEepEeHHe Iomaan Guryp.

Ipaxmuueckas paboma «llnowadws kpyaay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMHU, PaBHBIMU CTOPOHAMH,
OpSIMBIMUA ~ yIJIAMH U JAp., PaBHOOCIPEHHBIH TPEYroJbHUK.
[pennararb n 00CyK1aTh CIOCO0bI, AJITOPUTMbI IOCTPOCHHUS.
HccaenoBarb,  HCIONB3YyS  OKCIEPHUMEHT,  HaOIIO/EHHE,
MOJEIIMPOBAaHUE, CBOMCTBA  MPAMOYTOJIbHUKA,  KBaJpaTa,
pa30buBaTh Ha TPEYTOJIBHUKHU C OTIOPOW HA BOIIPOCHBIH IIJIaH.
O00CcHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPHPUMEPOB
YTBEPXKIECHHUS O MPSAMOYTOJIbHUKE, KBajpare, Paclo3HaABATh
BEPHBIC U HEBEPHBIE YTBEPKIACHUS.

HN3mepsaTh M CTPOUTH C MTOMOIIBI TPAHCIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOTOYI'OJIbHMKE, CPAaBHUBAThH YIJIbl; Paclo3HABATH
OCTpBIE, MIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBartp, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYHOYTOJIbHBIH, paBHOOCAPEHHBIH, PaBHOCTOPOHHHIA
TPEYroJdbHUKKA (IIPpH HEOOXOJUMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHOU OMOPHI).

Beruucasrte epUMeETp MHOT'OYTOJIbHUKA, IJI01IA/1b
MHOTOYTOJIbHUKA pa30UeHHEeM Ha MPSMOYTOJIbHUKU, HAa PABHBIC
Gburypbl, UCMOIB30BaTh METPUUECKHE E€AUHUIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIN C OTIOPOM HA aJTOPUTM YUeOHBIX JIEHCTBHIA.
Hcnoab3oBath npulOINKEHHOE M3MEpPeHHe JUIMH U IUI0Ia el
Ha KJeT4arod Oymare, MpuOMMKEHHOE U3MEPEHUE JJTUHBI
OKPYKHOCTH, TUIOIIaJHN Kpyra.

IlonoxuTebHBIE H
oTpHUAaTe/bHbIE
qucaa

(40 )

Lemnnie YHCIIa. Mooyne yucna,

ceomempudecKka

unmepnpemayusi Mooyis. Hucnogvle npomexncymxu.

I[lonoxxutenpHBIE H OTpUIATCIIbHBIC

yucina. CpaBHeHHE

IMMOJIOKHUTECIBHBIX WU OTPULATCIIBHBIX YHCCII. ApI/I(l)MeTI/I‘—IeCKI/Ie
HeﬁCTBHH C MOJIOKUTCIIBHBIMU U OTPHULATCIIbHBIMHA YUCJIAMHU.

Perenne TekCcTOBBIX 3a/71a4.

IIpuBomMTL NpUMepPHI HCIOJIB30BAHUS B PEAIbHON KU3HU
MOJIO)KUTEIBHBIX U OTPULIATENbHBIX YHCEI.

M300paxkarth 1enple YKciia, MOJTO0KUTEIbHBIE U OTPULIATEIbHBIC
qyciia TOYKaMHU Ha YUCIIOBOM IPSAMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCETI.

IIpuMeHsiTh NpPaBWJIA CpPaBHEHMS, YNOPAA0YMBATH IieIbIe
4UCIIA; HAX00UMb MOOYIb YUCTA.

@opMyIMPOBATH NPABUJIA BEIYUCICHHS C ITOJIOKUTEIBHBIMU U
OTPHUILIATEIbHBIMU YHCIIAMH, HAXOAUTh 3HAYEeHHUs YHCIOBBIX
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BBIPAYKCHHI, CoJZIepKaIInX EUCTBUA
C IIOJIOKUTEIBHBIMHM UM  OTPHULATEIBHBIMUA YUCIAMHU  IIPU
HE00XO0MMOCTH C OIIOPOM Ha aJrOpUTM MpaBUIIa.
IlpuMeHATH CBOMCTBA CIIOXKCHUS UM YMHOXCHUSA
peoOpa3oBaHusl CYMM U ITPOU3BEICHUN.

JJLA

IIpeacrasiaenue IIpsmoyrosnbHass cucTeMa  KOOPAMHAT HA  IUIOCKOCTHU. |O0BSCHATh M MJIIOCTPUPOBATH MNOHATHE NPSIMOYTOJbHON
AaHHBIX KoopauHnatsl TOYKM Ha MIOCKOCTH, a0CIcca U OpAUHATA. CUCTEMBbl  KOOpPJAMHAT  HA  IJIOCKOCTH,  HCIIOJIb30BaTh
(6 w) Cron6uaThie ¥ KPYrOBbIE JHATPAMMBL. TEPMUHOJIOTHIO; CTPOMTH HA KOOPAUHATHOM IJIOCKOCTH TOYKH U
[TpakTudeckas padora «[locTtpoeHne nuarpamm. (urypsl 1o 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIHUHATHI
Pemienue  TEKCTOBBIX  3ajady,  COJAEpKAIMX  JaHHbIE, | TOICK.
MPE/ICTABJICHHBIC B TA0JIMIIAX W HA JHArpaMMax. Yurarb cronbyarsie u KpYyrOBBIC AnarpaMmbli;
HHTEPNPEeTHPOBATH JAaHHBIC; CTPOUTH CTOJIOYATHIC TUArPAMMBI.
HUcnoan3oBath mHpoOpMaNuIo, MpeACTaBICHHYIO B Ta0JMIIax,
Ha JauMarpammax Juisi pelieHHs TEKCTOBBIX 3aJady M 3aJad W3
peanbHOM KU3HU.
Harnsgnas Ipamoyzonvrvli napannenenuneo, xyo, npusma, nupamuoa,| Pacmo3HaBaTh Ha 4epTEKax, pUCYHKaX, OMUCHIBATH MTHPAMUY,
reoMeTpus. KOH)'C, YUTUHOD, wap u  cgepa.  Hzobpadxcenue|npusmy, NHIUHAP, KOHYC, IIap, HM300paxkaThb HX OT pPYKH,
Durypbl NpPOCMPAHCINGBEHHbIX Queyp. Ilpumepwi PAa3eépmox | MOAeJIUPOBATHL W3 OyMaru, IJIACTHIIMHA, MPOBOJIOKKH U Jp. C
B IIPOCTPAHCTBE MHO202PAHHUKO8, YUIUHOPA U KOHYCA. HarpaBysitone nomoiibio. [IpuBoaMTHL NMpUMepbI 00BHLEKTOB
(CR)) Ipaxmuueckas paboma «Cozoanue Modeneii | OKPYKAIOIIETO MUPA, MMEFOIIMX (POPMbI HA3BAHHBIX TEJ.

APOCMPAHCMBEHHBIX PUSYP».
Honamue o06véma, eounuyvl usmepenus o6véma. O0vEM
NPAMOY20/IbHO20 napaiieienuneda, Kyoa, popmynst 06véma.

Hcnoab3oBaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo,
OCHOBaHUE, BBICOTA, PAINYC U IUAMETP, Pa3BEPTKA.
N3yuarp, nucnonb3ys 3KCHEPUMEHT, HaOII0JIeHUE, U3MEpPEHUeE,
MOJICJINPOBAaHNE, B TOM YHCIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BBIABJIATHL CXOACTBA M Pa3HYUA:
MEXIy MUPaMUION U MPU3MOM; MEXAY LUWIMHAPOM, KOHYCOM U
IapOM.

Pacno3naBath pa3BEPTKU Napaiienenunena, Kyoa, HpU3MBI,
NApaMU/Ibl, KOHYCa, WIMHAPA; KOHCTPYHPOBAThL JaHHBIC TElla
U3 pa3BEPTOK, CO3/1aBaTh MX MOJEIM C HaIpaBISOIIEH
MTOMOUIBIO.

I'PaHb,
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Co31aBatb MojeJM TIPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA | JIP.) C OOPOH Ha allTOPUTM yUEOHBIX
JIEUCTBUU.

N3mepsaTs Ha Mojaedsix: UIMHBI pEOEP MHOTOTPAHHHUKOB,
JIaMeTp miapa.

Boruucasats mno  ¢opmyaam: 00bEM  NPAMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EIUHHIIBI HN3MEPEHHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX W3 KYyOOB,
napajuleJIenune/oB; pemarh 3aJa4i C PEaIbHBIMHU JaHHBIMU C
ONOpO¥ Ha CIIPAaBOYHYIO MH(OMAIIHIO.

[MoBTOpEHME,
00001meHME,
CHCTEeMATH3AMS

(20 v)

[ToBTOpEeHNE OCHOBHBIX MOHATUH M METOJOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMAaTHU3al s 3HAHWM.

BoryuciasaTh 3Ha4eHUs BBIPAKEHUN, COJEPKAINUX HATYPAJIbHEIE,
LeNnble,  TOJOXKUTEJIBHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOH,  BBINOJHATH
npeoOpa3oBaHusl YHUCEN U BBIPAKEHUH NMPH HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

Bu10nparth criocod cpaBHEHMS YMCET, BBIYUCIICHUN, IPUMEHATh
cBolicTBa apu(METUYECKUX NEUCTBUM ISl paliOHAIH3AIUN
BBIYMCIICHH.

Pemates npocreiimme 3a1a4M U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUsA Ul PEIICHHs 3a1ad W3 JAPYTHX
IIPEAMETOB.

Pemars npocreiimmue 3a5a4m pa3HbIMH CIIOC00aMH.
OcymecTBaAATL CAMOKOHTPOJIb BBHINOIHIEMBIX JACHCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHHMN.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O0 I'OAAM OBYUYEHMUS)
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7xaacc (He menee 102 4)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4ucio

OcHoBHoOe coiepxaHue

OcHOBHbBIE BHU/BI 1€ATCJIBbHOCTH oﬁyqalonmxca

4ac0B)
Yucaa n [TonsiTHE PAaIMOHAIEHOTO YHUCIIA. CucreMaTH3MPOBATH U 000ramIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHS. ApudmeTrnueckue IeHCTBUS C pallMOHATIbLHBIMU YUCIIAMHU. U JICCATHYHBIX IPOOSX.
PaumonanbHbIe CpaBHEHHUE, YIOPSIOYMBAHUE PAIIMOHALHBIX YHCEI. CpaBHUBATH M yNOPSA0YUBATH APOOH, TpeoOpa30OBBIBas MPHU
qucjaa CreneHb ¢ HaTYPaIbHBIM ITOKa3aTeNIeM. HEOOXOUMOCTH  JCCSITHYHBIE JpoOM B  OOBIKHOBEHHEIC,
(25 49) Penrenue oCHOBHBIX 3a/la4 Ha JPOOH, MPOICHTHI U3 PEalbHOM | OOBIKHOBEHHBIE B JECATHYHBIC, B YaCTHOCTH B OECKOHEYHYIO

IIPAKTUKU.
[TpusHakn  OENMMOCTH,  Pa3JIOKEHUs
HaTypaJIbHBIX YHCEIL.
Peanbuble 3aBUCUMOCTH. IIpsmas
IIPONOPLUUOHAIBHOCTH.

Ha MHOXUTCIIN

u oOpatHas

JECATUYHYIO IPOOB.

IIpumensaTe  pa3zHooOpa3Hble  CHOCOObBI W NPUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPAKEHHMI, COACPXKAIINX
OOBIKHOBEHHBIC ¥ JICCATHYHBIC JPOOM: 3aMEHSTh IPH
HEOOXOUMOCTH  JIECATUYHYIO  ApoOb  OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JIECATUIHOW, MMPUBOJIUTEH BBIPAKEHUE K (PopMme,
HaubOosee ymoOHOW [UIsi  BBIUMCICHWM, MpeoOpa3oBBIBATH
JPOOHBIC BBIPAKCHUS HA YMHOXCHHE W JICIICHHE JCCATUIHBIX
Ipo0eil K IeHCTBUSAM C IENBIMU YnciIaMu (TTpU He0OXOIUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

IIpuBoauTH 4YMCI0BbIe U OyKBEHHbIE NMPUMeEPHI CTENEHU C
HaTypaJbHBIM TIOKa3aTeeM, OOBSCHSAS 3HAYEHUsS OCHOBAHUSA
CTENEHU W MOKa3aTelsl CTENEHH, HaXOIUTh 3HAUE€HHUs CTeleHel

Bua a" (a — mro60e parMoHaANIbHOE YKCI0, N — HATypaabHOE
YHCJIO) C OTIOPOH Ha CTIPABOYHYIO MH(OPMAITHIO.

[loHuMaTh CMBICT 3amHCH O0OJBLIIMX YHCEI C IOMOIIbIO

AeCATUYHBIX Apo0eii U cTeneHel uncaa 10, npuMeHsATh UX B

peajibHbIX CUTYallMAX.

IIpuMeHATH TPU3HAKK ACTMMOCTH, PA3JI0KEHUSI HA MHOXKHUTEIIN
HaTypaJIbHBIX YHCEI.

PemaTh npocreiimme 3aga4m Ha 4acTH, IPOLIEHTHI, IPONOPLIUH,
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Ha HaXOXKJIeHue Apoou (TIPOIEHTA) OT BEIMYUHBI U BEIIMYUHBI 110
e npobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISICT
ogHa BenuuuHa oOT gpyrou. IlpuBoauTtsh, pa3duparsb,
OIIEHUBATH PA3JINYHBIC PEIICHUS, 3aMMCH PEIICHHH TEKCTOBBIX
3ajad.

Pacnio3HaBaTh U 00BSICHATD, OIUPASICH HA OTIPEACTICHUS, IPSMO
MPOIMOPINOHAIILHBIC u obpatHO MIPOTMOPITMOHATILHBIC
3aBHCHUMOCTH MEXIY BEIMYMHAMU; MPUBOAUTH MPUMEPbI 3TUX
3aBUCHMOCTEH W3 pEAIbHOT0 MHpa, W3 JPYIHUX YUeOHBIX
MPEIMETOB.

Pemarp mpocreiimme NMPaKTHKO-OPHEHTHPOBAHHbIE 3aa4H
Ha  JApo0H, TNPOUEHTHI, NPAMYI0 u  o0paTHyIO
NMPONOPIMOHAIBLHOCTH, MPONOPHH.

Auredpanueckue

BbIPasKeHHsI
(27 u)

bykBennsbie Boipaxkenus. [lepemennsie. JlonycTuMble 3HaYECHUS
nepeMeHHbIX. QOPMYyIIBIL.

[IpeoOpazoBaHre OYKBEHHBIX BBIPAXXEHHH, pacKpbITHE CKOOOK
U IPUBEJICHUE NMOJOO0HBIX CIaraéMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKa3aTeeM.
MHOrousneHsl. CrnoxeHue, BBIYMTAHUE, YMHOKEHUE
MHOTOWICHOB.  DopMyinbl  COKPALEHHOIO  YMHOKEHHS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKUTEIIH.

OBaanern HA 0azoBoM YPOBHE anre0panvecKon
TEPMHUHOJIOTUEA U CUMBOJIMKOW, PUMEHSATH €€ B MPOLECCEe
OCBOCHHS yueOHOTO MaTepHara.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAXEHUI IpU 3aJaHHBIX
3HaYEHUSAX OYKB; BBIIOJIHATH BHIYUCICHUS 110 GOpMyJIaM.
BbinosHATHL peoOpa3oBaHys 1EJIOT0 BbIPaXKEHHSI B MHOTOWJIEH
NPUBEJICHUEM MOJO0OHBIX ClIaraéMbIX, PACKPhITHEM CKOOOK.
BpINOIHATL  yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH |
MHOrO4YJI€eHa Ha MHOTOWIEH, NMPUMEHATb (HOpMyJibl KBajaparta
CYMMBI ¥ KBaJpaTa pa3HOCTH C OIIOPOU Ha CIIPABOYHYIO
UH(pOPMALHIO.

OcyuiecTBAATH Pa3i0KeHHE MHOTOWICHOB HA MHOXKHUTENH
yTEM BBIHECEHUS 32 CKOOKHM OOILIero MHOXHTEINS, IPUMEHEHUS
dopMynIbl  pasHOCTH  KBagpaToB, (OPMYNI  COKpPAIIEHHOTO
YMHOXKEHUS C OITOPOH Ha CIIPABOUHYIO HH(OPMAIIHIO.
IIpumensiTe mpeoOpa3oBaHWE MHOTOYICHOB JUISL PELICHHS
pa3iaMyYHBIX 3a7a4 U3 MATEMaTUKH, CMEKHBIX NPEIMETOB, W3
peanbHON NMPAKTHKHU.

3HAKOMMTBCS € HCTOPHel Pa3BUTHS MATEMATUKU.
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YpaBHeHust
U HepaBeHCTBAa
(20 u)

VYpaBHeHue, IIpaBUJIa npeoOpa3oBaHus
PaBHOCUJIBHOCTh YPAaBHEHUM.
JInneliHOE ypaBHEHHE C OJJHON IIEPEMEHHOU

ypaBHEHUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemienue 3aqa4

C TIOMOIIIBIO YPaBHEHHIA.

Jlunetinoe ypasHenue c 08yMs NepeMeHHbIMU U €20 2PAPUK.
Cucrema /1ByX JMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHHl CIOCOOOM TMOJCTAaHOBKU U

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHHE C OJHON IEPEMEHHOM, MPUMEHSIsI
NMpaBHJIA [IEPEX0/1a OT UCXOIHOIO YPABHEHUS K PABHOCUIBHOMY
emy Oosnee mpocroro Buja. IIpoBepsATh, SIBISETCS JIM KOHKPETHOE
YKCJIO KOPHEM YPABHECHHS.

ITopOupars npuMepbl map 4YuCesl, SBIAIOLIUXCS PELICHHEM
JIMHENHOIO ypPaBHEHUS C IBYMS IICPEMEHHBIMH.

CTponTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JIHMHEHHOTO
YpaBHEHMsI C JBYMs IE€PEMEHHBbIMU (IIpU HEOOXOIUMOCTH C
UCTOJIb30BAHUEM CMBICIIOBOM OIOPHI); MOJB3YsICh TpaduKoOM,
NPUBOJUTH NPUMEPbI PELICHUS YPaBHEHUS.

Haxoaurs pemieHue cHCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JBYMs1 IEPEMEHHBIMU C OIIOPO Ha aJITOPUTM Y4eOHBIX JeHCTBUI.
CocTaBifiTh U pelIaTh YPaBHEHUE UM CUCTEMY YpaBHEHUH 110
YCIIOBUIO 3aJjaud, WHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/a4d IIOJy4EHHBIM pE3yJbTaT € OINOpPOM Ha
BOIIPOCHBIN IUIAH.

Koopaunarsi
U rpaduku.
DOyHKIUH
(24 )

Koopannara Touky Ha npssMoi. YnciaoBble IPOMEKYTKH.
PaccrossHre Mex 1y 1ByMsl TOUKaMH KOOPAMHATHOW MPSMOMN
[TpstmoyronbHas cucteMa KOOPAMHAT Ha TUIOCKOCTH. [Ipumepst
rpaduKoB, 3a1aHHbIX hopmynamu. UteHne rpadukoB peaibHBIX

3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'papux ynkumu. CpolicTBa (QyHKIUH.

Jluneiinas ~ ¢ynkuus. Iloctpoenune rpaduxka

¢ynkumu. I'paduk dynkmm y = kX + b.

JIMHENHON

HN3o00paxkatsh Ha KOOPJMHATHOMN MpAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbI; 3aMIMCHIBATh UX HA alreOpanvyeckoM si3bIKe.
OTrMeyaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 33JJaHHBIM
KOOpJIMHATaM; CTPOUTh TIpa(UKH HECIOXKHBIX 3aBHCUMOCTEH,
3aJJaHHBIX (opMyJamMH, B TOM YHCII€ C MOMOULIbIO HU(POBHIX
nmabopaTopuid.

IIpumeHnsiTh, M3y4YaTh NpeuMMYIIECTBA, HUHTEPNPETHPOBATH
rpadudeckuit crocod MpeACTaBICHHS U aHaJIu3a Pa3HOOOpa3HOM
KU3HEHHOH MH(pOpMaIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIINHU, OBJIAI€BATh
(bYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeliHyo QyHkimio Yy = kX + b, omuceiBath
e€ CBOWCTBA B 3aBUCUMOCTH OT 3HaYeHUI Kodppuunentos K u b
(pu HEOOXOAMMOCTH € OTIOPOM Ha aJITOPUTM IIpaBHIIa).
Crpours rpaduku nuHeiHoN QyHkuuu, pyrkuuuny = kx + b
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Hcnoab3oBaTh HH(POBbIE pecypcehl I IOCTPOSHUS TpapHKOB
(GYHKIMA ¥ U3YYCHUSI UX CBOWCTB.

IIpuBOAUTE IIPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEAIIBHBIX
IIpoLIeCCax U SABJICHUSX.

IToBTOpEHUE
U 00001IeHnE

(6 1)

HOBTOpeHI/Ie OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHNE 3HAHUIA.

BpiOuparb, nNpPUMEHATH CHOCOOBLI  CPAaBHEHUS  YMCElI,
BBIYMCIICHHM,  TpeoO0pa3oBaHWW  BBIPAXKCHUH,  pPEIICHUS
YpaBHEHU TTPU HEOOXOMMOCTH C HAIPABIISIONIEH TOMOIIIBIO.
OcymecTBJISTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JICUCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BBIYHCICHUH, MpeoOpa3oBaHUM,
ITIOCTPOEHHUH.

Pemath npocreiimme 3aga4m 13 peaabHON KU3HH, IPUMEHATH
MaTeMaTH4YecKUe 3HAHUS U1 pelIeHUs 3a4ad U3 JPYyrux
MPEIMETOB.

PemiaTte mnpocreiilie TeKCTOBbIe 3a/a4M, CPaBHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3a1a4H.

8 kuracc (He menee 102 )

Ha3zBpanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE codepiKaHue

OcHoOBHbIE BH/IbI 1eATEJIbHOCTH oﬁyqamumxcsl

4acoB)
Yucna u KBanpatHslit kopeHs U3 uucna. [louamue 06 uppayuonaivhom | @OpMyJIHPOBATH ONpeie/ieHre KBAJApaTHOrO KOPHS U3 YHCIa,
BBIYHCJICHHS. yucne. [{ecamuunvie NPpUOIUINCEHUS UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOT0 KBaJPaTHOTO KOPHS MPU HEOOXOJIUMOCTH C
KBaaparubie eticmeumenvuobie yucna. Cpaguerue 0eticmeumenbHulx Yuceil. | BA3yaJlbHOU OIOPOM.

KOPHHU

ApudmeTnueckuil KBaJpaTHbI KOPEHb.

HpI/IMeHHTb OIICpalui0 U3BJICYCHHUA KBAJAPATHOTO KOpHA U3
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(154) YpaBHeHuE BUAA X’ = a. qrcia, HCNOJb3Y IPU HEOOXOJUMOCTH KAJAbKYJISTOP.
CsaoiicTBa apudmeTnyecKux KBaJIpaTHBIX KOpHEH.| OneHMBATh  KBaJpaTHbIE KOPHU UEJNBIMH  YHCIAMH U
[IpeoOpa3oBaHne  YHUCIIOBBIX  BBIPAKEHUM,  COJAEPIKAIIMX | IECATUIHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHUBAaTL M  YNOPSAA0YHUBATH  palMOHAJbHBIE U
MppalMOHATIbHBIC YHCIIa, 3alMCaHHbIe C TTOMOIIbIO KBaIPATHBIX
KOpHEH NMpH He0OXOAUMOCTH C HATPABJISIFOIIEH TOMOIIBIO.
HccnenoBath ypaBHEHHE x2 = d, HAXOAUTb TOYHBIE H
npuOIKEHHBIE KOpHH ipu & > 0.
HccaenoBarb CcBOMCTBA  KBA[PATHBIX KOpPHEH, IIPOBOISA
YUCJIOBBIE SKCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIbKYJISITOpa
(KoMIIBIOTEDPA).
IIpumensaiTh cBoOlicTBA apuMeTHYECKHMX KOpHel s
npeodpPa3oBaAHUA BbIPAKEHU.
BbinoyHATL mpocTeiiliue MNpeodpa3oBaHUsl  BBHIPAKEHUH,
coJlepKalluX KBaJpaTHbIe KOpPHU. BbIpakaThb NepeMEHHBbIE U3
reOMETPHUECKUX U (PU3NIeCKUX (GOpMyIT MPH HEOOXOAUMOCTH C
OIIOPOM Ha IIPABUJIO.
BbrunciasTh 3HaYeHHs BBIPAXKEHUMN, COJAEpKAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIB3YS IIPU HEOOXOIMMOCTH KaJIbKYJISTOP.
Hcnonb3oBath B XOA€ PpElICHHs 3anad  DJIEMEHTapHBIC
MIPEJICTAaBICHUS], CBSI3aHHbIE C NPUOMMKEHHBIMU 3HAYEHUSIMU
BEJIMYHH.
3HAKOMUTHCS C UCTOpUEH Pa3BUTHA MaTeMATHKH.
Yucna u Crernenb ¢ 1nensiM nokaszareneMm. CTaHgapTHas 3anuch yucna. | PopMyaupoBaTh onpeaeeHue CTEIEHH C LEIbIM T0Ka3aTeleM
BbIYHCJIEHHS. Pa3zmMepbl 00bEKTOB OKpYKatoLero Mupa (0T 3JeMEHTapHBIX (mpu HEOOXOAUMOCTH 1O BU3YyalbHOI onope).
Crenenpb YacTHUIL 10 KOCMHUYECKUX O0BEKTOB), IITUTENbHOCTD MpolieccoB | [IpeacTaBasaTh 3anuch OOJIBIINX U MAJIBIX YHCEI B CTAaHIAPTHOM
¢ HeJIbIM B OKPY>KaIOILIEM MHUPE. Bujge. CpaBHMBAThb 4YHCIa U BEJIUWYHMHBI, 3alMCAHHBIE C
NnoKasareJjieMm CBolicTBa CTENEHN C LIEIBIM IIOKA3aTENEM. ucnosib3oBanueM crenenu 10.
(7 9) Hcnonb3oBath 3anmMch 4ucel B CTaHJApPTHOM BHAE JUIA

BBIPQKEHUS pa3MepoB OOBEKTOB, JIUTEIBHOCTH IPOLIECCOB B
OKpPYXKaroIleM MHpE.
®opmy/IMpOBaTh, 3ANIMCHIBATH B CHMBOJIMYECKOH (popme U
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WIIJTIOCTPHUPOBATL IIPpUMEPaAMHU CBOMCTBA CTEIIEHH C OEJIbIM

nokaszareneM  (IpU  HEOOXOAUMOCTH C  HCIOJIb30BAHHEM
BHU3YaJbHOW ONOPBHI).
IIpuMensiTe  cBolicTBAa  cTeneHM i1 NpeoOpa3oBaHUs

BBIPAXCHUM, COJEP)KAIMX CTENEHU C LEJIbIM IIOKa3aTeleM C
UCTOJIb30BAaHUEM  CHpPaBOYHOW wuH(popManyu. BBHINOJHATH
JAeHCTBUA C YNCIAMM, 3alMCAaHHBIMM B CTaHIAPTHOM BHJIE
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanueckue | Ksagparneni tpéxunen. Pasnoxenue kagparnoro tpéxuiena |Pacmo3HaBarh  KBajpaTHBI — TpEXWIEH,  YCTAHABIMBAThb

BbIpaKeHMSsI. Ha MHO>KHUTEIIHN. BO3MO>KHOCTH €0 Pa3JIOKEHUsI HA MHOKUTEIH.

KBaaparubii PackinaapiBaTh Ha MHOMKHMTEJIM KBAJIpaTHbIA TPEXUWIEH C

TPEXUJIeH HEOTPHIIATECIIbHBIM JUCKPUMHUHAHTOM TpU HEOOXOJAMMOCTH C

59) OIOPO#i Ha AJITOPUTM TPaBHIIA.

Aareopanyeckne | AnreOpamdeckast ApoOb. JlomycTuMble 3HaUEHUS IEPEMEHHBIX, | 3anuchIBaTh ainredOpandeckue BoipaxeHus. HaxoauTb o0iacTh

BbIpasKeHMSI. BXOJISIIMX B anredpandeckue BeipakeHus. OCHOBHOE CBOMCTBO | OTIPEICTICHUS PAIIMOHAIBHOT'O BBIPAKCHHUSI.

Aaredopandeckas | anredpanudeckoii 1poou. Cokpaiienue 1pooeil. BLINOJHATH YHCIIOBBIE MOACTAHOBKU M BBIYHCIATH 3HAUEHHE

ApOOb Cnoxenue, BBIYMTAHMUE, YMHOKEHHE u JieNIeHre | ApoOu, B TOM YHCIIE C TOMOIIBIO KaTbKyIATOpA.

(15 9) anreOpandyecknx apodeit. IIpeoOpazoBaHue  BbIpaxKeHUN, | DOPMYJIHPOBATH OCHOBHOE CBOMCTBO aJireOpanyeckon ApooH nu

coJiepKalIiX anredpandyeckue 1poou. NPUMEHSATHb €ro Ui peodpazoBaHus APoOeii.

BbINoJHATL JelcTBUSL C  anreOpandeckKuMH JIpoOsMH  TIpH
HEOOXOJMMOCTH C HalpaBisiomeld mnoMouso. [IpuMeHsTs
npeoOpa3oBaHus BBIPAXKEHUH sl pelieHus 3a1ad. BbipaxkaTth
nepeMeHHble 43 (opmyn (puU3NUECKUX, TE€OMETPUUYECKUX,
OMHCHIBAIOIUX OBITOBBIE CHUTYaIlMH) TpPH HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIBIO.

YpaBHeHust KBanparnoe ypaBHenue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIC yPaBHEHMS.

1 HEPaBEeHCTRBA. dopMyna KOpHEW KBaIpaTHOrO ypaBHeHuUsd. eopema Buema. |3anuceiBaTh ¢opMyJy KOpHEH KBaJpaTHOTO YpaBHEHUS,

KBagparnbie Pemenne ypaBHeHUH, CBOASIINXCS K KBaApaTHRIM. [IpocTeiiiiie | pemiaTth KBaJpaTHbie YPABHEHUs] — TIOJIHBIC M HETIOTHBIC (C

yYPaBHEHUS JIpOOHO-PAIIMOHAIBHBIE YPABHEHHUS. UCIOJIb30BaHUEM CIPABOYHON MHPOPMAITUN).

(15 9) Pemenne TEKCTOBBIX 3afad ¢ IOMOWIBIO  KBaApaTHbIX | [IpoBoauTh mpocTeiiline HCCJIeI0BAHUS  KBaJPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOJSIINECS K KBAaJPATHBIM, C TOMOIIBIO
npeoOpa3oBaHMil U 3aMEHOH TIEPEMEHHOM C OMOPOi Ha aNTOPUTM
npaBuia.

Habaonate M aHAIM3MPOBATH CBSI3b MEXIY KOPHAMU H
KO3 pHIMEHTaMU KBaPAaTHOTO ypaBHEHHUS.

IIpumensamuo meopemy Buema onsl peuienusl
3a0a4 (¢ ucnoav3osanuem oopasya).

Pemats TekcTOBBIE 3ajauyM AIreOpanyecKUM CIIOCOOOM:
MEPEXOANTh OT CIOBECHOH (DOPMYIHMPOBKH YCIOBHS 33Ja4M K
anreOpanveckod MOJAeNH NMyTEM COCTaBIEHUS ypaBHEHUs (Tpu
HEOOXOJMMOCTH C  HAaIpaBISIOMIEd TOMOIIBIO);  pelaTh
COCTaBIICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTAT.
3HAKOMUTBCS ¢ HCTOPHeEil pa3BUTHS alTeOpHI.

YpaBHeHnust JIuHeiiHOe ypaBHEHHME C ABYMsI NEpEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JHHEHHbBIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
1 HEPABEHCTBA. IIPUMEpPBI PELLICHUS YPAaBHEHUI B LIEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4HCIE
Cucrembl Pemienne cucreM JByX JMHEWHBIX YpaBHEHMH C JABYMs|HMCHOJIb3ys UHU(pPoOBbIe pecypchbl (IIpH HEOOXOIUMOCTH C
YPaBHeHUil nepeMeHHbIMH. [IpuMepbl  perieHus CHUCTEM HEJIMHEHHBIX | ONOPOil Ha alropuT™M y4eOHBIX IEHCTBU).
(13 ) YPaBHEHHUH € ABYMs [IEPEMEHHBIMU. Paznuyare napajuienpHble M NEPECEKAOINECS MPSAMBIE IO MX
I'pauueckas  unmepnpemayusi  ypagmenus ¢ 08yMs|ypaBHEHHSM.
NnepemMeHHbIMU U CUCIEM YPABHEHUU ¢ 08YMS NePeMEeHHbIMU. Pemarb cucrembl JAByX JIMHEHHBIX YpaBHEHUH C JByMs
Penienne TEKCTOBBIX 3314 C IOMOIIBIO CUCTEM YPaBHEHHUH. [IEPEMEHHBIMH MOJCTAHOBKOMN U CII0KEHUEM.
Pemarhb npocreiinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SBIISETCS JUHEHHBIM IPU HEOOXOJIUMOCTH C HalpaBJIsoLIeH
MTOMOLUIBIO.
Ilpueooumsv  zcpaghuueckyrwwo - unmepnpemayuio  peuieHus
YpaeHeHus ¢ 08yMsl NePeMeHHbIMU U CUCEM YPAGHEHUll ¢ 08YMs
nepemeHHbIMU.
PemaTh TekcTOBBIE 32Ja4M aNTeOpandecKuM CIIOCOO0M.
YpaBuenus YuciioBblE HEPABEHCTBA U MX CBOMCTBA. ®opmyIMpOBaTH CBOlicTBa YU CIIOBBIX HEPaBEHCTB,

W HepaBeHCTBA.

HepaeHncTBO ¢ 01HOM NEpeMEHHON. JIMHENHHbBIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPANMHATHOW MPSMOM.
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HepaBencrBa OJIHOM mepeMeHHOW M uX pemeHue. CHCTEeMBbI JIMHEHHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/a4.
(12 u) HEPaBEHCTB C OJTHOM IIEPEMEHHOM U UX PELICHHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o06paxenue penieHus TMHEMHOT0 HEPAaBEHCTBA U MX CHUCTEM | M300pakaTh pellIeHUE HEPABEHCTBA HAa YHCIIOBON IIPSIMOH.
Ha 4KCIIOBOM IIPSIMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, N300paXkaTh peIICHNE

CHCTEMBI HEPAaBEHCTB Ha YHCIIOBOW MPSAMO MPH HEOOXOAUMOCTH
C BU3YaJIbHOW OTIOPOM.

DOyHKIMH. [Tonstue Qynkuunu. O6IaCTh ONpeAeNeHUs U MHOXKECTBO Hcnoab3oBaTh  QYHKIMOHATIBHYI0 ~ TEPMHMHOJIOTHIO U

OcHOBHBIE 3HaueHu# GyHkun. CrocoObl 3a1anus QyHKIUH. CHMBOJIHKY.

MOHATHS I'padux pynkiuu. CpoiicTBa (yHKLINHU, UX OTOOpakeHUE Ha | BLIYMCASITH 3HAYeHHs] QYHKIUH, 3aaHHBIX (opMynaMu (Tpu

59) rpaduke. HEOOXOJUMOCTH HCIIOJIb30BAaTh KaJIbKYJISITOP); COCTABJISATH
TA0JIMIbI 3HAYeHUH QYyHKITIH.
Ctpontsb 1o ToukaM rpagukm QyHKIuii.
OnucepiBaTh CBOICTBa (YHKIMU HAa OCHOBE €€ rpaduuecKoro
IPEJICTaBICHUs] IPU HEOOXOJMMOCTH C  HaIpaBisIOLIEH
IIOMOUIBIO.
HUcnonb3oBaTh  (PYHKUMOHAIBHYI0O  TEPMHMHOJIOTHI0O H
CHMBOJIMKY.
HccaenoBath mpuMepbl IpaduKoB, OTPAKAIOUIMX peasibHbIE
npoueccsl U sipneHus. IlpuBoauThL NMpUMepBI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOWCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE MPOTPAMMBbI JUIsI TOCTPOCHMUS
rpadukoB pyHKIMN U N3yUEHUS UX CBOWCTB

DyHKIUH. Urenne wu mnoctpoeHue rpapukoB QyHkuuid. [Ipumeps! | Haxoguth ¢ momombio rpaduka QyHKIud 3HAYCHUE OJTHON U3

Yucnosbie rpaduKoB (PYHKIUH, OTpa’karoIIUX peaabHbIE MPOLECCHI. paccMaTpUBaEMBbIX BEJIMUYUH T10 3HAYEHUIO IPYTOM.

(pynkuun DyHKIUH, OIIMCBHIBAIOIINE PSAMYIO u 00paTHyI0 | B HECIIOKHBIX Cilydasx BbIPa:KaTh (POPMYJIOil 3aBHCHMOCTD

9 u) IPONOPLUUOHATBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexmy BeTMIMHAMH.

I'paduk GyHkmuny = X,
Oynkmmn y = X4,y = X3,y = X,y =k spaduueckoe
X

peuienue ypasHeHutl U cucmem ypasHeHull.

OnuceIBaTh XapakTep UW3MEHEHUS OJHOW BEIWYHMHBI B
3aBUCUMOCTH OT U3MEHEHUS APYron

PacnoznaBatrp Buabl wusydaembix ¢GyHkiuil. Iloka3biBaTh
CXeMAaTH4YeCKH II0JOKEHHE Ha KOOPAWHATHOW ITOCKOCTH

rpadukoB QpyHKIMHA BUa: Y = X2, y = X,

46




y = \/X,_ y = k;

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
NPeACTABJICHHUS IS PELICHUS U UCCIIEI0OBAaHUS YPABHEHUH U
CHUCTEM YpPaBHEHUH.

I[IpumensaTe uM(pPoOBBIE pecypchl I TOCTPOCHHUS T'PadUKOB

G YHKIHA.

IloBTOpPEHME
H 00001IIeHHE
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHSITHI U METONOB KypcoB 7/ u 8

KJIaCCOB, 0000IIIeHIE 3HAHMUIA.

IIpumeHsTE CcHOCOOBI  CpaBHEHMS 4YMCEJ, BBIUMCIICHUH,
npeoOpa3oBaHuil BEIpAKEHUH, PELICHNS] YPABHEHUH.
OcyuiecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUN H
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemate 3agaum M3 peanbHOHM JKM3HH, NIPHMEHATH
MaTEMaTUYECKUE 3HAHUSA Ul pEUIeHMs 3ajad M3 ApPYTux
IIPEAMETOB.

Pematb TeKkcTOBBIC 32241, CDABHUBATh, BHIOUPATH CIIOCOOBI
peLIeHus 3a0a4H.

9kJacc (He meHee 96 u)

Ha3zpanue
pa3nea (TemMbl)
Kypca (4uciao

OcHoBHOE coepxkanune

OcHOBHBIE BU/BI 1eSITEJILHOCTH 00y4aI0 M XCH

4acoB)
Yucna u PannonaneHble uucna, uppayuonanbHvle yucia, KoHeunvle u|Pa3BUBaTHL TpeaCTaBJEHHMS O UHCIAX: OT MHOXECTBa
BbIYHCJICHHS. beckoneuHvle oecamuuymble opoou. MHnooicecmso| HaTypabHBIX YHCEIN 0 MHOXKECTBA JIEHCTBUTEIILHBIX YUCEI.
JlelicTBUTeILHBIE | OelicmeumenvHblx — yucen; Oelcmeumenvhvie uucia Kak|O3HAKOMHUTBCSA c BO3MO>XHOCTBIO MIPECTABICHHS

yucjia

beckoneyHvle decsimuyHvle Opodu. Bzaumno 0OHoO3HAYHOE

JEHUCTBUTEIILHOIO YHCIa Kak OCCKOHEUHOM JIECATUYHOM ,Z[pO6I/I,
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(9 9) coomeemcmeue MedxHcoy MHONCECEOM OeliCMEUMENbHLIX YUcell | IPUMEHATh  JICCITUYHBIC TPUOTIKCHUS PAllMOHAJBHBIX |
U MHOJHCECMBOM MOYEK KOOPOUHAMHOU NPAMOU. UPPALMOHAIIbHBIX YHCEL.
Cpasnenue  OeticmeumenvHvlx — 4ucen, — apugmemuueckue|3anucvléams, cpagHueamo u ynopaoouueamsn
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. Oelicmeumenvhbvle Yucia.
[TpnOnuxEHHOE 3HAYCHNE BETUMYMHBL, TOYHOCTD IPUOIIIKEHUS. | BBINOJIHATDL, coYeTas YCTHbIE M MHUCbMEHHBIC IPUEMBI,
Oxpyrnenue wuyucen. Ilpukuaka ©  OLEHKA pPeE3yabTAaTOB|apu(MeTHYecKHe IeHCTBUS C PAlMOHAIBHBIMH YHUCIIAMH,
BBIUHCIICHU. HAXO/[MTh 3HAYCHUS CTENEHEH C LEJIbIMU IOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAaUCHUS YMCIOBBIX BBIPAKCHUN.
ITosryunTs mnpeacraBjeHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
qucell B IPAKTUUYECKOM EATENbHOCTH YEJI0BEKA.
AHanu3upoBaTh M JeJaThb BBIBOAbI (IIOCJI€ COBMECTHOIO
aHaJM3a) O TOYHOCTHU NPHUOIMKEHHs AEHCTBUTEIBHOIO 4HCIa
IIPY pELICHNN 3a]au.
OxkpyrasiTh JEHCTBUTEIbHBIE YKCIIA, BBINOJHATH NPHUKHIKY
pe3yJibTata  BBIYMCICHHH, OLEHKY 3HAYeHUH  YHCIIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UCTOPUEH Pa3BUTHA MaTeMATHKH.
YpaBuenus JInnelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOISIIMUXCS K OcBanBaTh, 3alOMHHATH M NPUMEHATH TrpaduUecKue
U HEPaBEHCTBA. JIMHENHBIM. MeTOAbl MPU PELIEHUH YpaBHEHUH, HEPABEHCTB U MX CHCTEM
YpaBHenus KBanpatHoe ypaBHeHue. Pemienue ypaBHeHHH, cBOASIIMXCS |(IIpM HEOOXOJUMOCTH C ONOPOM HA aIropuT™M y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHHUS. JecTBuif).
nepeMeHHon Ilpumepvl  pewenus  ypagnenuni mpemveu u uyemeépmoti | Pacno3HaBaTh 1eble U IPOOHBIC ypaBHEHHUS.
(14 ) cmeneHneu pasiodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe M KBaJpaTHble YPaBHEHHUsI, ypaBHEHUS,
Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH. CBOJIIMECS K HUM, MpocTeiliine ApoOHO-palMOHaANbHbIE
Perienue TeKCTOBBIX 3a/1a4 aJIreOpandeckuM METOAO0M. YPaBHEHUS.
IIpeanaraTs BO3MOXHbBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cyxkaaTb HMX M PpewmiaTb TEKCTOBBIE 33Ja4dl pPa3HBIMU
crocobamu.
3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKH
YpaBHenust JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €ro rpadguk. | OcBauBaTh U NMPUMEHSATH TPUEMBI PEIIICHHUS CHCTEMBI JIBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMsI ICPEMCHHBIMHU U

JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
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Cucrembl e¢ peuienue. Pemenne cucreM AByX ypaBHEHUH, OJTHO U3 YpaBHEHUM, B KOTOPBIX OJJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM
ypaBHEHHH KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOM CTEHEHHU. (Mo BU3yaJIbHOM OTIOpE).
(14 v) ['padmyeckas uHTEpIpETALUSI CUCTEMbI YPaBHEHHI C JBYMS Hcnonb3oBath (QyHKIHOHANBHO-TpadUUYECKUE MPEICTaBICHUS
NepEeMEHHBIMHU. JUISl pellIeHUsl ¥ UCCJIeIOBAHUS YPAaBHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a/1a4 alredpanyeckuM crocoOom. AHAJIM3MPOBATH TEKCTHI 33124, pelIaTh UX alreOpandyecKuM
CrocoO0OM: NmepexoauTh OT CIOBECHON (hOPMYIHMPOBKHU YCIOBUS
3a7auu K anreOpanyeckon MOJIENIN MyTEM COCTABICHHS CUCTEMBI
YpaBHEHHUIi; pelIaTh COCTaBJICHHYIO CHCTEMY YpaBHEHHIA,
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTHCS € HCTOPHEi pa3BUTHS MaTEMaTUKU
YpaBHeHnust YucnoBble HEPABEHCTBA M UX CBOMCTBA. Yurarb, 3anMcbiBaTh, MOHUMATH, WHTEPNPETUPOBATH
1 HepaBeHCTBA. JIuHeliHble HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PELICHHE. |HEPaBEHCTBA; HCIOIb30BaTh CHMBOJIHMKY U TEPMUHOJIOTHIO.
HepaBencrtBa CucreMbl TUHEHHBIX HEPABEHCTB C OJAHOW MEpEeMEHHOW U UX | BLIMOJIHATH MpeoOpa3oBaHMsl HEPABEHCTB, MCMOJIb30BATh IS
(16 u) pelieHue. peoOpa3oBaHus CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBanpatHble HepaBEHCTBA U UX PEILICHUE. Pacno3zHaBaTh nMHEHbBIE U KBaIpaTHBIE HEPABEHCTBA.
I'paguueckas uHTeprnperanuss HEpaBEHCTB U  cucTeM |Pemarh JiMHEiHBICE HEpaBEHCTBA, CHCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOITUX KBAIPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYAKAATh MOJIYYCHHBIE PEIICHUS.
HN300paxkath peleHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOM TMPSAMOH, 3alUCBIBATH pPEHIEHHWE C IOMOUIBIO
CHUMBOJIOB.
Pemiath kBaJpaTHbIE HEPABEHCTBA, UCTIONIBL3YS TpaduyecKkue
MIpEJICTaBICHHUS.
OcBauBaTh W NPHUMEHSITb HEPABEHCTBA TMIPU pPEIICHUH
pa3IMYHBIX 3a7a4, B TOM YHCIIE TPAKTUKO-OPHUEHTHPOBAHHBIX.
DyHKIUn KBanparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, | Pacmo3naBaTh BHIBI H3y4aeMbIX (DYHKIUH; HILIIOCTPHPOBATH
(16 u) KOOPJAMHATHI BEpIIMHBI MapadoIIbl, 0Cb CHMMETPHH MapadoiIbl. |cXeMaTHYeCKH, 00BSICHATH PACIOI0KCHHUE HAa KOOPIUHATHOW

Crenennple QyHKINY ¢ HATYPATBHBIME [TOKA3aTENIMHU 2 U 3, X
rpauKy ¥ CBONCTEBA.
I'padukn Gpyskmmii:y =kx,y = kx + b,,y = ax®,y = ax’,y

=i,y =k

wiockocTu rpadukoB GyHkimid Buaa: y = kx,y = kx + b,,y =

ax?, y = ad,

Yy = +/X, Y = _ B 3aBHCUMOCTH OT 3HAYE€HUH KOI(PPUIIHEHTOB;
X

OIMCHIBATh X CBOMCTRBA.
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Pacno3naBaTh KBaJpaTHUHYIO QYHKIHIO IO (OpMYIIE.
I[IpuBoauThL nNpHUMEpPbl KBAAPATUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, (PU3UKH, TEOMETPHH.

BeisiBasiTh 1 000011aTh 0OCOOCHHOCTH T'paduka KBaAPaTUYHOMN
byHkuMH Yy = ax® + bx + ¢ (mpu  HEOOXOIUMOCTH C
HAIpPAaBJIAIOIIEH TOMOIIBIO).

CTpouTthb 1 H300paxkaTh cXxeMaTH4ecKH rpaduKy KBaIPaTUIHbBIX
dyHKIHi, 3anaHEBIX GopMyTaMu BHgay = ax’, y = axt + g,y
=ax + p)? y = a’ + bx + Cc (upy HEOOXOAUMOCTH ¢
BU3YaJIbHOU OMOPOHA).

AHAJTU3UPOBATH M MPUMEHSITH CBOMCTBA N3YYCHHBIX (DYHKITHIA
JUIsT UX TOCTPOCHMS, B TOM YHCIE C MOMOUIBIO LU(PPOBBIX

pPeCypCOB.

YuciaoBble
MOCJIeA0BATEIBHOC
TH

(15 9)

[ToHsaTHE YK CIIOBOI TOCIIEA0BATEIbHOCTH.

3amaHue TMOCNeNOBaTeNIbHOCTH PEKYPPEHTHOH (opmysnond u

dbopMy1oii N-To uneHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Dopmynsl N-
ro 4jeHa apu(pMeTHdecKol M reoMeTpHUuYecKOi Mporpeccui,

CYMMBI IIEPBBIX N YJICHOB.

H3z006pasicenue unenos apugpmemuueckou u 2eomempuyecKoll

npozpeccuii mouKamu Ha KOOPOUHAMHOU NIIOCKOCMU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POC.
Croorcubie npoyenmai.

OcBanBaThb U NPUMEHATh WHJCKCHBbIC 0003HAYCHUS, CTPOUTH
peyeBble BbICKA3bIBAHUA C KCIOJb30BAaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C MOHSATUEM MOCIEIOBATEILHOCTH.

AHanu3upoBaTh GopMyily N-T0 YiI€Ha MOCIE10BaTEIbHOCTH WU

PEKYPPEHTHYIO bopmyny U BbIYMCJISATH YJICHBI
MOCNeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (QopMyJIamHu.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOEHUH

[IOCJIEIOBATEIILHOCTH, €CJIM BBIIIUCAaHbl IIEPBBIE HECKOIBKO €€
YJICHOB.

PacnoznaBarp  apupMeTHUECKYyI0O U T'€OMETPUUYECKYIO
IIPOTrPECCUU NIPH Pa3HBIX CIIOCO0AX 3aaHMsL.

Pemats 3amaun c ucnosb30BaHMEM (QOpMYNI N-TO YJeHa
apu(MEeTHYeCKOH M TeOMEeTPUYECKON mporpeccuil, CyMMbl
MEPBBIX N YJIEHOB C OTIOPOM Ha CIPAaBOYHYIO HHPOPMAIHIO.
H3o00pasicams  unenvi nOC1€008AMENLHOCU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCTU.

PaccmaTpuBath npuMepsI IPOLECCOB U SIBJIEHUH 13 PEaIbHON
KU3HU, WUIIOCTPUPYIOIIUE HW3MEHEHHEe B apH(MeTHUecKoil
IPOrPECCUu, B FeOMETPUUECKON IPOTPECCUU; U300pastcams
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coomeemcmayiowue 3a6UCUMOCU 2paghuiecKu.

Pemiate mpocreiimme 3agayM, CBSA3aHHBIE C YHCIOBBIMHU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCJIE 3a7auydl U3 pPealbHOU
XKU3HK  C  HCIOJB30BAaHMEM  IHM(POBBIX  TEXHOJOTHH
(37EKTPOHHBIX TAOUIL, TPAPUUIECKOT0 KAIBKYIATOpA U T.I1.).
Pewamsb 3a0auu na ciodxchvle npoyenmol, 8 Mom Yucie 3a0adu
U3 peanbHol NPaKmMuKy (¢ UCNONIbL308AHUEM KATbKYIAMOPA).
3HAKOMUTBCS C HCTOPHeli pa3BUTHSI MATEMATHKH.

[MoBTOpEHME,
00001IEHHE,
cHCTeMATH3AIUS
3HAHMH

(18 u)

Yucna W BBIYHCIEHUS (3alUCh, CpPaBHEHHE, JEHCTBUS C
JCUCTBUTEIILHBIME YHCIAMH, YHCJIOBas IpsiMasi; MPOLEHTHI,
OTHOIIEHHUSI, TIPOTIOPLIUH; OKPYTIICHUE, IPHOIIKEHHNE, OIICHKA;
pelIeHNEe TEKCTOBBIX 3a/1a4 apu(pMETHUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHMsI (mpeoOpa3oBaHue
aIreOpanyecKrX BhIPAKEHHM, JOMYCTUMbIC 3HAYCHHUS).
@OyHKIUA (IOCTPOCHUE, CBOWCTBA W3YYCHHBIX ()YHKIIMIA;
rpaduvecKoe peiieHNe YPaBHECHUI U KX CHCTEM).

OnepupoBarbs MNOHATHAMHM. MHOXECTBO, IIOJMHOXECTBO,
orepanuy HaJl MHOXXECTBAMH; HCI0JIb30BaTh rpaduyeckoe
IIPEJICTABJIIEHNE MHOKECTB [UIsl OIMCAHNUs PEaJIbHBIX IIPOLIECCOB U
SIBJICHUM, MIPU PEIICHUH 3aj]ay U3 IPYTUX YU€OHbBIX IPEIMETOB.
AKTyaJIN3MpOBATh TEPMHHOJIOIHIO H OCHOBHbIE el CTBHS,
CBSI3aHHBIE ¢ YMCJIAMH. HaTypaJIbHOE YHUCIIO, IPOCTOE U
COCTAaBHOE 4YMCJIA, JEIMMOCTb HATYPAJIbHBIX YACEN, IPU3HAKU
JIEIIMMOCTH, LIE€JI0€ YUCII0, MO/LYJIb YUCIIa, OOBIKHOBEHHAS U
JecATUYHAs APOOH, CTAaHIAPTHBIN BUJ YHCIa, apU(PMETHYSCKHHA
KBaJPaTHBIN KOPEHb.
BeInoHATSH JeiicTBUs, CPABHUBATH U YIIOPAA0YUBATH YHCIIA,
MPEACTABIATh YHCIA Ha KOOPAMHATHOW IPSMOM, OKPYIJIATH
YHUCJIa; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTaTra
BBIYMCIICHH.
Pemath TekcToBble 321241 apUPMETHUECKUM CITIOCOOOM.
PemaTes npakTu4yeckue 3aa4m, CoAepKallue IPOLEHTHI, J0JIH,
YacTH, BBIPAXKAIOLIUE 3aBUCHUMOCTU: CKOPOCTb — BpEMs —
paccTosHUe, Le€Ha — KOJMYECTBO — CTOMMOCTb, O00BEM
paboTbl — BpeMsi — MPOU3BOJUTEIBHOCTD TPY/A.
Pa30oupartpb peanbHble )KU3HEHHBIE CUTyallud, (POPMYJTHPOBATH
UX Ha A3bIKE MaTEMaTUKH, HAXOAMTH pEIICHUE, IPUMEHSA
MaTeMaTUYeCKU anmnapar, HHTepupeTHpPoBaTh pe3ybTar
OnepupoBaTh NOHATUSAMM. CTEIIEHD C IIEJIBIM [TOKA3ATENEM,
apu(MEeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOUJIEH,
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anredpanveckas ApoOb, TOKIECTBO.

BbINOIHATH OCHOBHBIE JAEHCTBHUSI: BBHINMOJIHATH PACUYETHl 1O
dbopMynaM, MpeoOpa3OBHIBATH LEbIe, APOOHO-pAIMOHATLHBIC
BBIDQKEHUS W  BBIPOKEHHS C KOPHSIMH, pPEaTH30BbIBATH
pas3oKeHue MHOTOWJICHa HAa MHOXXUTEIH, B TOM 4YHCIE C
UCTIOIB30BaHUEM (QOPMYJT PAa3HOCTH KBAJpaToB M KBajpara
CYMMBI M Pa3HOCTHU (C OMOPOH Ha CIPaBOYHYIO HH(OPMAIHIO);
HAXOJUTh JIOIMYCTUMBIC 3HAYCHUS TEPEMEHHBIX IS JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ MOMOIIBIO (OPMYIT peajbHBIE MPOIECCH U
SIBJICHHSL.

OnepupoBatb NOHATHUAMM: GYHKIMS, Tpaduk QyHKIUU, HYIH
(GyHKIMU, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHHS, HANOOJIbIIEEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHaJIM3UPOBATH, CPABHUBATD, 00CYK/IaTh CBOMCTBA (PYHKIIHIA,
CTPOUTH UX rpauku.

OnepupoBaTh NOHATHSIMHU. TIPsIMas TPOMOPIIMOHAIBHOCTS,
oOpaTHass  TPONMOPIMOHANBHOCTh,  JIMHEHHas  (QyHKIHS,
KBaJpaTuyHas QyHKLHUs, Hapabosa, runepbona.

Hcnoab30BaTh rpaMKy TSI ONIPEICIIEHUS] CBOMCTB, IPOIIECCOB
U 3aBUCUMOCTEH, Ul pelleHHs 3aJad M3 APYruxX YyueOHbIX
IPEIMETOB M peaJlbHOM XU3HU; MOAEJHPOBATH C IMOMOILBIO
rpauKOB peabHbIE TPOLECCH U SBICHHSL.

Boipaxkath ¢popMyIamMu 3aBUCUMOCTH MEXY BETHUHHAMU.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OJAM OBYYEHUSA)

7 kjaacc (He MeHee 68 u)

Ha3zBpanue
pa3aesia (TemMbl)

OcHoBHOe coepxaHue

OcHOBHBIE BU/IbI 1€SITEJILHOCTH 00y4aI0 M XCH
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Kypca (4ucJjio

4ac0B)
IIpocTreiimmue [Tpocreiimme reoMeTpuIecKue 0ObEKTHI: TOYKHU, TIPSMBIC, Ty4dH | POpMYJIHPOBATH OCHOBHBIC TIOHATHS U OTIPEICIICHUS.
reoMeTpuyecKue Y yIJIbl, MHOTOYTOJIbHUK, JIOMaHas. Pacno3HaBarb  U3y4YeHHBIE  TE€OMETpPUYECKHE  (DUTYpHI,
(urypsi CMexxHbIE U BEPTUKAIbHBIC YTJIbI. onpeaeJsiTb HUX B3aUMHOE PAaCIOJIOKCHUE, BBINOJHATH
H UX CBOMCTBA. Pabora ¢ mpocTeimmmu 4yepTexamu. 4epTEX MO YCIOBHIO 3a7a4yM (C MCIIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne JTMHEHHBIX W YIJIOBBIX BEJIWYWH, BBIYUCICHUE |OMOPBI: HABOIAIIME BOMPOCHI H/WIM AITOPUTMa Yy4eOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. JENCTBUN).
BEeJIMYNH [lepumerp wu  momans  ¢uryp, cocraBieHHbiXx  u3|[IpoBOAMTH MpoCTEe TOCTPOSHUS C IIOMOMIBIO ITUPKYJIIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3mepaTh IMHEWHBIE U YTJIOBBIE BEJIMUMHBI FTEOMETPUUECKHUX U
MPaKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TJa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NMPOBOAUTH IPYOYIO OILICHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIUMCICHUE JUIMH OTPE3KOB U BEIIMYUH
YTJIOB.
PemaTtp 3a1a4n Ha B3aUMHOE PACIIONIOKEHNE TEOMETPUUECKUX
¢buryp.
IIpoBoauTh KIacCUPUKALINIO YITIOB, BBIYHCISTH TUHEIHBIC U
YIJIOBBIE BEJIMYHMHBI, MPOBOJAUTH HECI0KHbIe HEOOXOIUMbIC
JIOKa3aTelIbHbIE PACCYKICHHUS.
3HAaKOMUTBHCS C UCTOpUEN PA3BUTHSI TeOMETPHH.
TpeyrojbHukH [TomsiTme O  paBHBIX TPEYroJdbHUKAaX M  IEpBUYHBIE | Pacmo3HaBaTh Mmapbl paBHBIX TPEYrOJBHUKOB Ha TOTOBBIX
(22 v) MIPE/CTABJICHHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (C yKkazaHMEM MPU3HAKOB) MPU HEOOXOTUMOCTH C

IIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTOJIbHUKOB.
CBolicTBO MeIaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE 1 PABHOCTOPOHHUE TPEYroJIbHUKHU. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOI'O TPEYTOJbHUKA.

[TpoTuB Gonbliell CTOPOHBI TPEYrOJIbHUKA JIEKUT OOJBIIMIMA
YT OJL

BU3YaJIbHOU OIIOPOM.

BbiBoauTh  crneacTtBus  (PaBEHCTB  COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyIMpOBaTH ONpEETCHUSA: OCTPOYTOJIBHOTO,
TYHOYT'OJIBHOTO, MIPSAIMOYTOJIBHOT O, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHWCCEKTPUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpPHEHANKYIspa
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[Ipocreiiliuie HeEpaBeHCTBA B T'€OMETPUH.
mpeyeonvhuka. Hepasencmeo nomanoil.

IIpAMOYTONIBHBII TPEYTroNbHUK ¢ yriaoM B 30°,
[lepBble MOHATHS O 10KA3ATEIBCTBAX B TEOMETPUH.

Hepasencmeo

OTpe3Ka; IMepuMeTpa TpPeyrojbHUKa IPU HEOOXOAUMOCTH C
OIIOPOI HA AITOPUTM IIpaBUIIA.

@®opmyanpoBaTh CBOWCTBA U NPU3HAKU PaBHOOEIPEHHOIO
TPEyroJIbHUKA.

CrponThb yepTeku, pemaThb 3a4a4M C IIOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTo MIPU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAHUEM CMBICIOBOM
OIOpPBI: HABOJMAILME BONPOCHI W/WINM aNropuT™Ma Yy4eOHBIX
JIEUCTBHI).

Hcnonb3oBath 1UPpPOBBIE pECYpPCHI
CBOMCTB M3y4aeMbIX (QUTYD.
3HAKOMHTBCS C HCTOPHEH Pa3BUTUS T€OMETPHUHU.

Jid  HCCICI0BaAaHUA

IapajiensHbie [Tapayensuele npsmble, MX cBoicTBa. Hakpect nexamue,| @opmMyJHMpoBaTh INOHATHE  MAPAICIbHBIX  HPSAMBIX,
npsiMble, CcyMmMa COOTBETCTBEHHBIE U OJHOCTOPOHHHE YIJIbl (0Opa30BaHHbIE IIPU | HAXOAUTH ITPAKTUYECKHE IIPHUMEPHI.
yIJI0B NEPECEUCHUH NapaJUIEIbHbBIX IPAMBIX CEKYILEH). H3y4atp cBoiicTBa yrioB, 0Opa30BaHHBIX NP INE€PECEUCHUU
TPeyroJibHMKa [lpu3Hak  mapameNbHOCTH  MPSMBIX ~ 4Y€pe3  PABEHCTBO |[IapaJUIENIbHBIX IPSAMBIX CEKYLLEH
(14 v) PacCTOSIHUE OT TOYEK OJJHOM MPSIMOiA 10 BTOPOH MPSIMOIA. IIpoBoanTe noka3arenbcTrBa. DOpMyaHpPOBATH TeopemMy
CyMMa yriioB TpEyroiabHHUKA U MHOTOYTOJIbHHKA. NapajuIeIbHOCTH  JIBYX TPSAMBIX C  IIOMOIIBIO  YIJIOB,
BHemHue yriasl TpeyrojibHuKa 00pa30BaHHBIX MPU IMEPECEYEHUHM OTHX MPSIMBIX TpPEThEil
IIPSAMOM.
BbIYHMCJISITB CYMMY YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuthe wuncinoBele M OyKBEHHbIE 3HA4YEHHs YIJIOB B
reOMETPUUECKUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUS TEOMETPUU.
OxpyxHOCTB OKpy’KHOCTB, XOPJbI ¥ AUAMETPHI, UX cBOMCTBA. KacaTenbHas k| @opmMyJMpoOBaTh  ONpeJeJeHUusl:  OKPYKHOCTH,  XOpPJBI,
U KpYT. OKpYXHOCTH. OKpYKHOCTb, BIIMCaHHass B yroi. [lowamue o|nuamerpa M KacaTelbHOM K OKpyxHocTH. M3ydaTh wux
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeounHblil| CBOMCTBA, MPU3HAKH, CTPOUTH YSPTEKH.
MOCTPOCHHSA nepneHOUuKyIAp Kak ceomempudeckue Mecma movex. HccaenoBars, B TOM 4KCIIE HCNOAb3YS HU(POBbIE pecypcehl:
(14 v) OKpyKHOCTb, ONMCAaHHAsl OKOJIO TPEYroJbHUKA. BrincaHHas B |OKPY>KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXKHOCTH,

54




TPEYTrOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu Ha nocmpoenue.

BIIMCAHHOM B yroJl; paBEHCTBO OTPE3KOB KacaTeIbHbIX
Hcnonvzoeamv memoo ['MT ons dokazamenbcmea meopem o
nepeceuenuy OUCCEKMPUC Y208 MPey2OobHUKA U CePeOUHHBIX
NEepneHOUKYIApPO8 K CMOPOHAM MPEY2ONbHUKA C NOMOWLIO
I'MT.

OBnajeBaTh NOHATHUSIMH  BIIMCAaHHOMN
OKPYXHOCTEH  TpEyrojibHUKa, HaXOAUTh
OKPY’KHOCTEH C OIOPOM Ha aJITOPUTM INPABUJIA.
Pemath OCHOBHbIE 3aJa4M HA NMOCTPOEHHeE: YIJia, PaBHOTO
JTAHHOMY; CEpEIMHHOT0 MEPIECHIUKYsApa JTaHHOIO OTpPE3Ka;
OpsMOM,  MOpOXOJsAlIEd  4Yepe3  JaHHYH  TOYKY U
NEPIECHANKYIIIPHON TaHHON MPSIMOI; OMCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB 10 Pa3JW4YHBIM 3JE€MEHTaM IIpu
HEO0OXOIUMOCTH C HAITPABIISAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS € HCTOPHEl Pa3BUTHUS TEOMETPHUH.

U OIIMCAaHHOU
LEHTPbl  3TUX

[MoBTOpEHME,
00001Ienne
3HAHUM
(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX MOHSATHI M METOJIOB
Kypca 7 Kiacca.

Pemarp 3agaum Ha IMOBTOPCHHUEC, WUIINIIOCTPUPYIOIIUC CBA3U
MCKAY pa3JINYHbIMU YaCTAMHU KypcCa.

8 kiacc (He menee 68 u)

Ha3Baumue
pasnena (TemMbl)
Kypca (4ucio
4acO0B)

OcHoBHoOe€ coaep:xaHue

OcHOBHBbIE BUIBI 1€SITEJIbHOCTH 00y4aK0IIMXCS

YeTbIpéXyroJbHUK
u

[Tapamienorpamm, ero Npu3Haku U cBOMCTBA. YacTHbIE cilydan
napajjiesorpaMMoB  (IPSIMOYTOJIbHUK, poMO, KBajpar),

Hux

N300pakaTh ¥ HAXOAUTH Ha YepPTEKaX YETHIPEXYTOIbHUKU
pa3HbIX BUJOB U UX 3JIEMEHTHI.
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(12 9)

IpU3HAKU U cBoiicTBa. Tpanenus. PaBHoOoKast u mpsiMOYrojibHast
Tpanenuu.
Yosoenue meouanvl. [lenmpanvuas cummempust

®opMyIMPOBATH onpe/eJIeHUsI: napasuieJiorpaMma,
NpSMOYTOJIbHUKA, poMmOa, KBajapaTa, Tpaneuy, paBHOOOKON
Tpaneuuu, NpsMOyrojJbHON Tpareunu.

HUcnoab3oBaTth 1NpW  pelleHUMH NPOCTEHIIMX  3aaa4
IIPU3HAKW U CBOWCTBA: Mapaijiesiorpamma, IpsMOYyroJIbHUKa,
poMba, KBajgparta, Tpameuud, paBHOOOKOH Tparmeuuwu,
MPSIMOYTOJIBHOM Tparenuu.

IIpuMeHATH MeTOA YABOCHHUS MEIWAHBI TPEYTrOJIbHUKA C
OMOpPOY Ha aJITOPUTM IpaBUIIA.

Hcnonb3oBath 1udpoBbIe pecypchl i  HCCIEAOBaHUA
CBOICTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOpUEH Pa3BUTHS FeOMeTPHH.

Teopema PaJjieca
U TeopeMa o0
NPONOPUHOHAJIBLH
bIX OTpe3Kax,
OX00HBIE
TPeYroJbHUKH
(15 9)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEZKAX.
Cpenusist TUHUS TPEYroJibHUKA. Tpanerusi, e€ CpeHsst TUHUS.
Ilponopyuonanvuvie  ompe3ku, HOCMpOEHUe  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpey2onabHuKe.
IlooobHble  mpeyzonbHUKU. Ipu  npusznaka
mpey201bHukos. IIpakTnueckoe npuMeHEeHue.

nooobus

IIpoBoaMTH MOCTPOEHUS C IIOMOLIBIO LIUPKYJIA U JINHEUKH C
ucronb3oBaHue  teopeMbl  dajmeca U TEOpEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3pPUTEIBHYIO
HarJsJHOCTb.

Haxoauth 107100HbIE TPEYTOJIBHUKH Ha TOTOBBIX YepTekKax ¢
yKa3aHUEM COOTBETCTBYIOIIMX IPHU3HAKOB I0A00US TpH
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha 1MoJ00HBIE TPEYTOJBHUKU C TOMOIIBIO
CaMOCTOSITENIBHOIO IIOCTPOCHMSI YEPTEXKEM M HAXOKIACHUS
MOJOOHBIX  TPEYroJIbHUKOB  NpU  HEOOXOAUMOCTH  C
HaIIPaBJIAIOLLEH TOMOILBIO.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX I'€OMETPHUECKUX 337ad C ONOpoW Ha
aJITOPUTM y4eOHBIX JICHCTBUH.

IlpumeHsITH  TONYYEHHBIE  3HAaHUS  [PU  PELICHUU
reOMETPHUECKUX U MPAKTUYECKUX 33/1a4 PH HEOOXOJMMOCTH
C HaIpaBJIAOLIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPHUH.
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Ilnomane.
Haxo:xnenue
mJIomaaen
TPEyroJibHUKOB

U MHOTOYTOJIbHBIX
¢puryp. Ilnomanu
moa00HbIX GuUryp
(14 g)

[Tonsitrie 06 00IIEH TEOPUH TLTOMIAIH.

dopMynbl ISl TUIOMIAAM TPEYTrOJIbHUKA, Tapajijienorpamma.
Omnuowenue niowjaoel mpeyeoIbHUKo8 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue nnowadeti cnoosxcnvix ¢ueyp uepes pazbuenue Ha
yacmu u docmpoerue.

[Tnomanu ¢puryp Ha KiIeryaroit Gymare.

[Tnomanu nomoOHbIX Guryp. Beraucinenue miomranen. 3amaduu ¢
MPAKTUYECKUM COJep)aHueM. Pewienue 3adau ¢ nomowwvio
Memooa 6CnomMo2amesibHouU niouaou.

OBjaneBaTh NEPBUYHBIMH NPEACTABIEHUAMH 00 0OIICH

TEOpUuu IUIomagu (Mepbl), (POPMYJMPOBATH CBOICTBa
IUIOLIA/IU, BBISICHSTD UX HAIJISIHBIM CMBICII.

[Tpumensts  ¢opMmynasl  miomaaud  mapajuiejaorpamma,
TPEYrojbHUKA, TpaleUud C ONOpOM Ha CHPaBOYHYIO
nHpopManuro.

[pumeHaTs (bopMmyIb iomau BBIIYKJIOTO

YETBIPEXYTOJIbHUKA YEPE3 TUArOHAIM U YroJl MEXIY HUMH C
OTIOpOH Ha CIPaBOYHYIO HH(POpPMAIIHIO.

Haxogutp miomanu ¢uryp, n300pakEHHBIX Ha KIIETYATOM
Oymare, HCIOJIL30BATH Pa30MEHNE Ha YaCcTU U IOCTPOCHHE.
Pa3ouparb npumMepsbl UCTIIOJIB30BaHUSI BCIOMOTATEIbHOM
TJTOIIAAM ISl PEIIEHUS TEOMETPUUYECKHUX 3a/1a4.

Haxoautpy 1uomanu mnonoOHeIX ¢uryp ¢ omopodt Ha
CIPaBOYHYIO HUH(OpMALIHIO.

BbI4ucasaTh mwiomaay pa3audHbIXx MHOTOYTOJIBHBIX (DUTYP.
Pemarsp 3a1aum Ha MUI0IIA/b C MPAKTUYECKUM COJIEPKAHUEM
IOCJIe COBMECTHOT'O aHaJIN3a.

Teopema
Iudgaropa n
HaYaj1a
TPUTOHOMETPHUH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO € TNPUMEHEHUE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMI OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHHS B  MPSIMOYrOJbHOM
TpeyroipHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
CooTHOIIEHNST ~ MEXIy CTOPOHAMH B  TIPSIMOYTOJBHBIX
TpeyroJbHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBaTh Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Brnaners NOHATUAMEU TPUTOHOMETPUUYECKUX (QYHKIIUI OCTPOTrO
yIiIa, NPOBEPATH UX KOPPEKTHOCTD.

BbIBOOMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJBHUKE C ONOPOH Ha CIPaBOYHYIO
MH(pOpMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXIy  CTOPOHaMU B

MIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriaamu B 45° u 45°; 30° n
60° ¢ HampaBJIAIONIEH TOMOIIBIO.

HUcnonb3oBath  (opMmynbl  NpUBEAECHUS U
TPUTOHOMETPUUECKOE TOXKAECTBO AJI1 HAXO0XKICHUS
COOTHOIIEHUI MEX/1y TPUTOHOMETPHUECKUMH (PYHKIUSMH
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO

OCHOBHO€
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UH(pOPMALIHUIO.

IIpuMeHATh MONyYeHHbIE 3HAHUS U YMEHHS IIPU pEIIeHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OMOpOH Ha
JITOPUTM IPaBUIIA).

3HAKOMUTBCH C UCTOPUEH Pa3BUTUS FTE€OMETPHUU.

Yrabl B BriucanHble u LIeHTpasbHbBIE YIUIbI, YTOJI MEXIYy KacaTreiabHOH U | POpMYJIMPOBATh OCHOBHBIC OIPEICIICHUS, CBS3aHHBIE C

OKPY’KHOCTH. XOPJIOH. yIJIaMH B Kpyre (BIMCaHHBINA YTOJl, EHTPAIbHBINA YTo).

Bnucannbie VYTabl MEXIY XOpAaMH M CEKYITUMH. HaxoauTh BIMCaHHBIE YTIIBI, OMUPAIOUINECS HA OJIHY AYTY,

M ONHCAHHbIE BriricaHHble M ONMUCAHHBIC YETHIPEXYTONBHUKH, UX MPU3HAKU H | BBIYMCJIATH YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJIaX,

YeThIPeXyroJbHUK |CBoOWcTBa. [IprMeHeHMe JTHX CBOWCTB TIpU  PEIICHUH | TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O

. reOMETPUYECKUX 3a/1a4. [EHTPAIBHOM yIJIe TPH HEOOXOAMMOCTH C BU3YaIbHOU

KacarenbHble BzaumHoe pacnonoxkeHue AByX ~OKpyxkHocrei. Kacanue|onopoiu.

K OKPY’KHOCTH. OKPY>KHOCTEH. HcceaenoBarh, B TOM YHCIIE C TOMOIIBIO IIH(PPOBBIX PECYPCOB,

Kacanue BITMCAHHBIC U OMUCAHHBIC YETHIPEXYTOIbHUKH, BEIBOAUTH UX

OKPY:KHOCTeii CBOMCTBA M MPHU3HAKH I10CIIE COBMECTHOTO aHAIIU3A.

(13 9) Hcnonb30BaTh 3TH CBOMCTBA M TPU3HAKH TIPH PEIICHUU
3ajad.

IMoBTOpEHHE, [ToBTOpEeHNEe OCHOBHBIX MOHATUH W METONOB KypcoB 7 W 8 |PemaTh 3a1ayd Ha MOBTOPEHHE, MIUTIOCTPHUPYIOUINE CBS3H

o0o0menne KJIacCOB, 0000IIeHNE 3HAHUH. MEXy Pa3JINYHBIMU 4acTSIMHU Kypca.

3HAHMH

(49)

9 kiacc (He meHee 64 u)

Ha3Baumue
pasnesa (TemMbl)
Kypca (4Mci10
4acoB)

OcHoBHOe coepxaHue

OcHOBHBIE BU/IbI 1€SITEJILHOCTH 00y4aI0 M XCH
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Tpuronomerpusi. | OnpeseneHue TPUTOHOMETPHYCCKHX (GyHKIHA yrinoB ot 0° no| @opMyJupoBaTh  ONpedeJeHdsi  TPHUTOHOMETPHYCCKHX
Teopembl 180°. KocuHyCc M CHHyC MpsMOro W Tymoro yria. Teopema|(DyHKUME TYNMBIX M NPSMBIX YIJIOB C BU3YaJbHON OMOPO.
KOCHHYCOB H KocuHycoB. (OOoOméHHas) TeopemMa cHHYCOB (¢ paguycoM|DopMynupoBaTh TEOpEMY KOCHHYCOB U TEOPEMY CHUHYCOB (C
CHHYCOB. OIMCAaHHOM OKPYKHOCTH). HaxosK/1eHue AJIMH CTOPOH M BEJIMYHH | paINyCOM OIMCAHHOW OKPYKHOCTH).
Pemenne YTJIOB TPEYrOJIbHUKOB. Pemiath TpEyroJipbHUKH C ONOPOM Ha alrOpUTM Y4eOHBIX
TPeyroJbHUKOB dopmyIia mIoM@AAN TPEYTOJbHUKA Yepe3 IBE CTOPOHBI U YIoJ | AEHCTBHUM.
(16 u) Mexay HumMu. Gopmysia miomaay 4eTelpéXyrojibHuKa yepes ero | Pemats  mpakTHyeckue — 3aJadd, CBOASIIMECs] K
JMarOHAIHM U YToJ MEX]y HUMHU. HAXO0KIEHUIO0 PA3JHYHBIX 3JIEMEHTOB TPeYroJibHUKA.
[TpakTHueckoe NpUMEHEHHE JOKa3aHHBIX TEOPEM.
IlpeoGpa3zoBanue |[lonamue o  npeobpasosanuu  nOOOOUA. OcBauBartsp NOHSITHE npeoOpazoBaHus nooous.
noaoous. Coomeemcmeennvie s1emenmuvl NOOOOHbIX puzyp. HccnenoBath OTHOIICHUE JTMHEHHBIX 2JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema o npouzgedenuu ompe3kos xopo, meopema o|npeodpazoBanuu noaoous. Haxoaurs mpumepsl moxolus B
COOTHOILLEHHUS B npousseoeHuu Ompe3Kos CeKywux, meopema o0 Keaopame|OKpYyKarollel AeHCTBUTEIbHOCTH.
OKPY’KHOCTH kacamenvhol. [Ipumenenue é peutenuy 2eomempuieckux 3a0ay. | Belgooums mempuueckue coomHouenus mexcoy ompesKamu
(10 v) X0pO, CeKyuux u KacamenbHuiX ¢ UCHONb308AHUEM BRUCAHHBIX
Y2n08 U NOOOOHBIX MPEY2ONbHUKOB.
Pewams ceomempuueckue 3aoauu u 3a0ayu U3 peanrbHOU
JHCUBHU C UCNONb308AHUEM NOOOOHBIX MPEY2ONbHUKOS.
BexTopsbi Omnpenenenne BEKTOPOB, CII0)KEHUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPbl KaK HaNpaBJICHHbIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOPA HA YHCJIO. HCCIICI0BATH rEOMETPUUYECKUN (mepemerienue) "

PU3NYECKUN U TEOMETPUUYECKHUIM CMBICI BEKTOPOB.
PaznoxeHne BEKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunartsl BekTopa.

CkansipHO€ MPOU3BEACHUE BEKTOPOB, €r0 NMPUMEHEHHUE IS
HaXO0XIEHUS JUJIMH U YTJIOB.

Pemienue 3a1a4 ¢ mOMONIBIO BEKTOPOB.

IIprMeHeHrne BEKTOPOB Il PELICHUS 3aa4 KUHEMATUKH U
MEXaHHKHU.

¢usnueckuil (cuiaa) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh ompeaeneHMs CYMMBl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCIe10BATh
reoOMeTPHUECKUI U GPU3NUECKUN CMBICIIBI TUX ONEepaIi.
Pematb reomeTrpuyeckue 3aaud € MCIOJIB30BAaHHEM
BEKTOPOB.

PackinaapiBaTh BEKTOP MO ABYM HEKOJIJITMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaJspHOE  IPOU3BENEHUE  BEKTOPOB,
BBIBOJANTH €0 OCHOBHBIE CBOMCTBA.

BbruncasasTe cymmy, pa3HOCTh U CKaJsIpHOE IPOU3BEIECHUE

BEKTOPOB C OMNOpPOM Ha

59




BEKTOPOB B KOOpJIMHATAX.
IIpuMeHATH CKATApHOE MPOU3BEICHUE JUJISI HAXOXKJCHUS
JUTUH U YTJIOB.

JlexapToBbI JlexkapTOBbI KOOPAMHATBI TOYEK Ha MIJIOCKOCTH. OcBauBaTh NOHAITHE NPSIMOYTOJIBHON CHUCTEMbI KOOPJAMHAT,
KOOpPAMHATBI  HAa| VpasHnenue npamou. YTiIoBod Ko3((UIMEHT, TAaHTEHC YIyia |J€KAPTOBBIX KOOPJMHAT TOUKH.
IIOCKOCTH HAKJIOHA, MapaJIe/IbHbIE U IIEPIIEHAUKYIISPHbBIE IPSMBIE. HccnegoBars ypaBHEHUE NPSIMON U OKPYKHOCTH C OIIOPO Ha
Qu) VYpaBHeHue OKpyxkHOCTH. HaxoxaeHne KOOpIMHAT TOYEK | BOIIPOCHBIM IUIaH.
IIEpECEUYECHUS OKPYKHOCTH U IIPSIMOM. HaxonuTts HEHTp U paauyCc OKPYKHOCTH 110 €€ YPaBHEHUIO.
MeTo KOOpAMHAT NP PEILIEHUN T€OMETPUYECKUX 3a1a4. Pemath 3a7a4u Ha HAX0XKJIEHUE TOUYEK IEPECEUECHUS ITPSIMBIX
Hcnonb3oBanne MeTo1a KOOPAMHAT B IPAKTUYECKUX 3a]a4ax 1 OKPY’KHOCTEW € IIOMOIIIBbIO METO0/1a KOOPAUHAT.
Hcnoab30BaTh CBOMCTBA YIiIOBOro Kodg¢uieHTa mnpsmMoin
IpU PELICHUM 334ay, JJIS OIpPENEIeHUs] PaCIOOKEHUs
MPSIMOH.
IIpuMeHATH KOOPAMHATHI MIPU PELIEHUU T€OMETPUUECKUX U
IIPAKTUYECKUX 3aJad, Uil IOCTPOEHUS MaTeMaTUYECKUX
MoJIeIel pealibHbIX 3a]1a4 («METOJl KOOPIUHATY).
IMosnb3oBaTbest 111 TOCTPOEGHHUS M MCCIEAOBAHUN
U(POBBIMU pECYpCaMH.
3HAKOMHTBCS C HCTOPHEN Pa3BUTUSA T€OMETPUU
IIpaBuiabHbIe [IpaBuiibHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX JIJIEMEHTOB. MDopmy/HpoBaTh ornpezeneHue MIPaBUJIBHBIX
MHOIOYIOJIbHUKH. |Yucio m W JIMHA OKpYKHOCTU. JlMHa Iyru OKPYKHOCTH.| MHOTOYTOJIBHMKOB, HAXOAHUTh MX 3JIEMEHTHI.
JuHa Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEJEHHBIM C

OKPYKHOCTH U
IUI0IIAb KPyra.
Boiuucienue
nJjiomaaen

(89)

[Tnomans Kpyra u ero 3J€MEHTOB (CEKTOpa M CErMEHTa).
Beruucnenue miomaaen Guryp, BKIOYAIOIUX JIEMEHThI KpyTa.

MOMOIIIbI0 MPABWIBHBIX MHOTOYTOJIBHUKOB, ONpPeAesiTh
YHCIIO 77, UTUHY AYTH U PaJIaHHYI0 MEpy yIJia Mo 00pasily.
IMpoBoauTh Mepexoa OT paAuaHHOW MEPHI yIriia K rpagyCHON
1 Hao0OpOT 10 BU3YaJIbHOH OIope.

OmnpeneasaTs rionaab Kpyra.

BoiBoauTh popmyuibl (B rpagycHOM U paAaHHON Mepe) AJis
JUTMH YT, IUIONIAJEd CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN TITaH.

BoruucanaTh IJIOMAIH (I)I/Il“yp, BKIIIOYArOIIUX OSJICMCHTBI
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OKPYXKHOCTH (KpyTa) ¢ OIOpOii Ha CIPaBOYHYIO HH(DOPMAIIHIO.
HaxoauThp 1ioniaay B 3a1a4ax peaqbHOM KU3HH.

Touamue o dsudicenuu ni10CKoOCmu.

JABukeHust Pa3oupars  npumepsl, WUTIOCTPUPYIOIIME  TOHSTHUSA
IIOCKOCTH Ilapannensvhulii nepenoc, nosopom u cummempust. Ocu u yenmpul | ABUKEHUS, IICHTPOB U OCEH CHMMETPHH.
(6 9) CUMMEMPUU. ®opMyJIMPOBATh OMNpPEIEICHUS MMapaJICIbHOIO MEpeHoca,
Ilpocmetiwue npumenenus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOM CHMMETPHUHM C BHU3YaJlbHOH OIOpON.
HaxoauTh HEMoIBHXHBIE TOYKU IO 00pasiLy.
HaxoauTh LIEHTPBI M OCH CUMMETPUH npocTeimux Guryp mo
o0Opasiy.
Ilpumenamey napannenvuvlii. NePeHoC U CUMMEMPUIO Npu
peuenuu ceomempudeckux 3a0ay (pazoupamos npumepbl).
Hcnonvzosams 0151 nocmpoenus u ucciedo8anull yugdposvle
pecypcol.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M METOAOB KypcoB 7—9 |OmnepupoBaTh NOHATHSAIMHU: QUTYpa, TOUKA, MpsSMasi, Yroi,
o0o01menue, KJIaCcCOB, 0000IIEHNE M CHCTEMATH3aIisl 3HAHUH. MHOTOYI'OJIbHUK, paBHOOEJAPEHHbII ¥  pPaBHOCTOPOHHUM
cucremarusanusi | [Ipocreiimne reomerpuueckue GUIYpsl M HX  CBOICTBA. | TPEYTOJIBHUKH, MPSAMOYTOJIBHBIM TpPEYroJbHUK, MeIuaHa,
SHAHMITZ H3MepeHne reOMeTpUYECKUX BEIINYHMH. OMcceKTpuca U BBICOTA TPEYTOJIbHHMKA, MapauieIorpaMM,
(7 ) TpeyronbHUKH. pOMO, MPSMOYTOJNBHUK, KBaJApaT, Tpameuus; OKpy>KHOCTb,

[TapannenbHbIE U IEPIEHANKYISPHBIE TPSIMBIE.
OKpyXHOCTh U Kpyr. ['eoMeTpudeckue MOCTpOeHUs. YTIbl B

OKPY)KHOCTH. BrnmcaHHble W ONMCaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast ¥ OKPYKHOCTb.

YeThIpEXYroJIbHUKY. Bnucannsie u OIIMCAaHHBIE
YETBIPEX YT OJIbBHUKH.

Teopema [Mudaropa u Hadana Tpuronomerpun. Pemenne oommx
TPEYTOJIbHUKOB.

ITpaBrIIbHBIE MHOTOYTOJIbHUKH.

[TpeoGpazoBanus miockoctH. J{Bmwkenus. [Togobue. Cummerpus.
[Tnomanp. Berancnenue miomtanei. [lnomanu noqo6HbIX Guryp.
JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH.

KacaTeJbHasl, paBeHCTBO M Mojo0ue Gpuryp, TpeyroJbHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXIYy NpSIMbIMH, CHUMMETpPUS OTHOCUTEIBHO TOYKU U
NpsIMOM; JUIMHA, PAacCTOSHUE, BEJIWYMHA YIJa, IUIOUIaib,
HEPUMETP.

HUcnonb3oBats  ¢opmyabl: nepumerpa U IUIOMIATU
MHOTOYTI'OJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOIIATU Kpyra,
00BEMa MPSIMOYTOJIBHOTO Mapalieenumne/a.

OnepupoBarb NOHATHAMM: IIPAMOYIOJbHAas  CHCTEMA
KOOpJMHAT, BEKTOpP; MCHOJIb30BaTh OTU TMOHATHUS I
IIPEJICTaBICHNs] JaHHBIX M PEIIEHUs 3a7ad, B TOM YHUCIE U3
JPYTruX y4eOHBIX MPEIMETOB.

Pemars 3agaym Ha IIOBTOPEHHME OCHOBHBIX IOHSTHH,
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BekTops!l Ha IUIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKAY Pa3jIMYHbIMU YacTAMM Kypca.
BriOupars MeTox [Tl perieHus 3a1a4H.
Pemrartn 3a1a4un 13 1IOBCEIHEBHOM KU3HU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 I'OJAM OBYYEHMUA)

7 kjaacc (He MeHee 34 4)

Ha3zpanmue
pasnesa (TemMbl)
(4mMCciI0 YacoR)

OcHoOBHOe coJiepKkaHue

XapakTepucTHKa 1eATeJLHOCTH 00yYal0IMXCsl

IIpencrasienne

JaHHBIX
(7 )

[lpencraBienne naHHBIX B Tabimuunax. [IpakTuueckue
BBIUUCIICHUs] TIO0 TaOJWYHBIM JaHHBIM. 3BieueHue u
MHTEpIIpeTanys TaOIMYHBIX JaHHbIX. [IpakTnueckas pabota
«Tabnuup.

['paduyeckoe mpencraBiIeHUE JaHHBIX B BHUJIE KpPYTOBBIX,
CTOJIOMKOBBIX (CTONOUATHIX) AUAarpaMM. UTeHHe U NOCTpOeHUE
nuarpamm. [Ipumeps! gemMorpaguueckux AuarpamMmm.
[TpakTryeckas pabota «J{uarpamMmei».

OcBanBaThb Ha 0azoBoM YPOBHE CIoco0bI
NPEJCTAaBICHNUs CTATUCTUYECKUX MaHHBIX M YHCIIOBBIX
MacCMBOB C IOMOULIbIO TabmuIl M JuarpamMm C
UCIIOJIb30BAHUEM  aKTyaJbHBIX M BaXHBIX JaHHBIX
(nemorpaduueckue JTaHHBIE, IIPOU3BOJCTBO
IIPOMBIIIJIEHHON M CENbCKOXO3ANMCTBEHHOW NPOAYKIIHH,
0O0I11eCTBEHHbIE U IPUPOIHBIC SBICHUA).

H3yuyars meroabl paboThl ¢ TaOIWYHBIMU |
rpadMUecKUMH TMPEACTaBICHUSAMH JITAaHHBIX C TOMOIIBIO
HU(POBBIX PECYpPCOB B XOJ€ MPaKTUYECKUX padboT (c
HaIPaBJISIOIEN TOMOIIBIO).
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OnucartejbHas
CTATHCTHKA
(8w

UYucnoseie Habopel. CpenHee apudmeTndeckoe.

Meaunana 9uciIoBOro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[TpakTrueckas paborta «CpeqHue 3HAUCHUS.
Haubosnbiee u HanMeHbllIee 3HAYCHUS YHCIOBOTO HabOPa.
Pa3max.

OcBauBarb Ha 0a30BOM YypOBHe NOHSITHSI. YMCIIOBOM
HaOOp, Mepa IEHTPaIbHOU TCHIEHIUHU (Mepa IEHTpa), B
TOM YHCIIe cpeaHee apudMeTnieckoe, MeinaHa.
OnuceiBaTh CTaTUCTUYECKUE JIaHHBIE C  IIOMOIIBIO
cpeaHero apu(METHIECKOro U Meauanbl. Pemare 3a1a4un
(c HWCIONIb30BAaHMEM 3pUTEIBHOW HATJIATHOCTH W/WIH
BepOATBHOM OTIOPHI)

H3yuarh cBoiicTBa CpeJHUX, B TOM YHCJE C IMOMOIIBIO
U(POBBIX PECYpCOB, B XOJ€ MPAKTUYECKUX padoT, (cC
HAIPAaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YpPOBHe IOHATHS: HauOoJIblIEEe
Y HaMEHbIlIee 3HAUCHUS YHCIIOBOIO MAaCCHBA, pa3Max.
Pemath 3apaum Ha BeIOOp crioco0a omucaHus JaHHBIX B
COOTBETCTBUU C TMPUPOAOH JAHHBIX U  LEISIMH
MCCJIEIOBaHMSI C HAIPABJISAIOLIEH TTOMOIIIbBIO.

Cayuaiinas
U3MEHYUBOCTH

(6 )

Cryuatinaa usmenuusocms (npumepwt). Yacmoma 3uavenuii 6
maccuee oannvix. I pynnuposka. I'ucmozpammei.
IIpaxmuueckas paboma « Ciyuatinas usmMenyu8oCcms ».

Oceaueamv nonamua. yacmoma 3HAYEHUN 8 MACCUge
OGHHBIX, 2PDYNNUPOBKA OAHHBIX, SUCOZPAMMA.

Cmpoums cucmozpammol no obpaszyy

Oceaueamsv cpaguueckue npedcmasienusi pazHvlx 6UO08
CYUAUHOU UBMEHYUBOCU, 8 MOM YUCie ¢ NOMOUbIO
yugposvIX pecypcos, 8 X00e NPAKMuyecKol pabomsl.

BBenenue B
Teopuio rpagos
(4 9)

I'pag, eepwuna, pedpo. Ilpeocmasnenue 3a0avu ¢ NOMOUBIO
epagha. Cmenens (s8anenmuocms) eepuiunvl. Hucno pébep u
cymmapuas cmenensv gepuiun. Llens u yuxn. Ilymo 6 epaghe.
IIpeocmasnenue o ceaznocmu epaga. Ob6x00 epaga (3iinepos
nymu). I[Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceaueamv nonamusn. zpag, sepuuna epagha, peobpo
epagha, cmenemns (8aneHMHOCMb EPUIUHDL), YeNb U YUKIL.
Oceausams nonamusn’ nyms 6 cpage, duiepos nyms,
00x00 epacgha, opueHmuposaumwviil epag.

Obécyyncoamsv pewtenue 3a0auu HA NOUCK  CYMMbl
cmenenell gepuwiun epaga, Ha nouck oboxooa epaga, Ha
NOUCK — nymeil 6  OpPUEHMUPOBAHHbIX  epagax ¢
Hanpasisaowen NOMoubio.

Ocsausams cnocodvl npedcmasieHus 3a0ay U3z Kypca
aneebpul, ceomempui, meopuu 8epoOSMHOCMell, Opyeux
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npeomemos ¢ nomowplo 2paghoe  (kapmoel, cxemul,
aneKmpuyeckue yenu, yHKYUOHAIbHbIE COOMBEMCMEU)
Ha npumepax.

BepositHOCTB M

Cayuatinviti onvlm u cayuaiinoe cobvimue. Beposmuocms u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4acToTa yacmoma cobvimus. Ponv manoeeposmmuvix u npaxmuyecku | cobvimue, MAlo8epOSAmMHOe U NPAKMUYECKU 00CMOBEPHOe

CJAYYAHHOTO0 00CcmogepHuIX cobvimutl 8 npupooe u 8 obwecmese. Monema u | cobvimue.

coOBbITHA U2panbHas KoOCmv 8 meopul 86epPOAmMHOCell. H3yuamb 3nauumocms MAi08eposiIMHLIX COObIMULL 8

(4 ) Ilpakmuueckas paboma « Hacmoma evinadenus opray. npupooe u oowecmee HA BANCHLIX npumepax (asapu,
HecuacmHvle cryyau, 3awuma NepCOHANbHOU
uHgopmayuu, nepedaia OAHHLIX).
H3yuams ponv kiaccuueckux 8eposmHOCMHbIX MoOenel
(MOHema, uepanvbHas Kocms) 8 meopuu 8ePOmMHOCHEl.
Habnwoame u uzyvame yacmomy cobwbimuti 8 npoCcmulx
9KCNepUMeHmax, 8 mom yucie ¢ NOMOwbI0 YUPposvlx
Pecypcos, 8 xo0e npakmuyeckot pabomai.

O06o0menue, [IpencraBnenne  panuHbiX.  OmnucarenbHas — craTUCTHKA. | [IOBTOpATH H3ydyeHHOE U BBICTPAMBATH CHUCTEMY

KOHTPOJIb BepostHOCTh ciiyyaitHOTO COOBITHSL. 3HAHWUM.

(59) Pemiath 3a1a4u Ha IPE/ICTABICHUE U ONTMCAHUE JAHHBIX C

MIOMOUIBI0 N3YYEHHBIX XapPAKTEPUCTUK C HANpPaBJISAIOUICH
MOMOILBIO.

O0cyxnaTh NpUMepbI CIIy4alHBIX coOBITH,
MaJIOBEPOSATHBIX ¥ IPAKTUYECKH JJOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIM B IPUPOJIE U KU3HU YETIOBEKa

8 kiacc (He meHee 34 4)

Ha3zBpanue
pa3aesia (TemMbl)

OcHoBHOe coepxaHue

XapakTepucTHKA 1eATEIbHOCTH 00y4al0IMXCS
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(4HCJ10 YaCOB)

IToBTOpEHUE
Kypca / Kiacca
(49)

[IpencraBnenne  gaHHbiX.  OmnwucarenbHass — CTaTUCTHKA.
Crnyuaiinas usmMeHuMBocTh. CpeiHue YnciaoBOro Habopa.
Crnyuaiinbie coobITHS. BepostHocTH 1 yacToThl. Kinaccuueckue
MOJIEIN TEOPUHU BEPOATHOCTEN: MOHETA U UTPAJIbHASI KOCTbh.

IloBTOpPSATH U3YyYEeHHOE U BBICTPAMBATH CHUCTEMY
3HaHUM.
Pemiars 3amaum (Mo BH3yaJIbHOW  Omope) Ha

MpEACTABICHUE U ONUCAaHUE [IAHHBIX C
M3YYEHHBIX XapaKTEPUCTHK.

Pemiars 3amaum (Mo BH3yaJIbHOM  Omope) Ha
MIPEACTABJIICHUE TPYIIUPOBAHHBIX JAHHBIX M ONUCaHUE
CIy4ailHOM W3MEHYHUBOCTH.

Pemiate 3agaum (M0 BH3yaJbHOW omope) Ha
OTpeJIeTICHUE YaCTOThI CIIyHailHbIX COOBITUH, 00CYKIEeHNE
MPUMEPOB CIYYalHBIX COOBITUN, MAaJOBEPOSITHBIX H
MIPAKTUYECKHU JIOCTOBEPHBIX CIIyYalHBIX COOBITUH, UX POJIU
B [IPUPO/JIE U )KU3HU YEIIOBEKA.

IIOMOIIBIO

OnmucarejbHas Omxnonenus. [ucnepcus uucnosoco naoopa. Cmandapmuoe | Oceaueamv NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHEHUe YUCTI08020 Habopa. J{uazpammvl pacceusanusi. OMKIIOHEHUE, UCNONIb308AMb MU XAPAKMEPUCMUKU OJI5
PacceuBanue ONUCAHUS pacceu8aHusi OaHHbIX.
JTAHHBIX Yuacmeoeamv 6  obcysycoenuu  cunomezvt 00
(49 omcymcmeuyu UlU  HAIUYuUu  C8A3U No  OUapamMmam
pacceusanusl.
Cmpoums Ouacpammvl pacceusanus no UMEUUMCS
OAHHBIM, 8 MOM HUCTE C NOMOUWbI0 KOMNblomepa (nocie
COBMECMHO20 AHAIU3A).
MHo:xecTBa MHoOXecTBO, MOAMHOXKeCTBO. Omnepanuu Hajg MHOXKecTBamMu: | OcBamBaTh MOHSATHS. MHOXECTBO, DJIEMEHT MHOKECTBA,
(4 9) oObeMHEHNE,  TepecedeHue,  jgonoiHeHue.  CBOKMCTBA | MOJAMHOXECTBO.
ormepanuit HaJ MHO>KECTBaMHU: MEePEeMECTUTENbHOE, | BBINOJIHATH onepanumn HaJ MHO>KECTBaMHU:
codYeTaTeIbHOE, paclpeAeIUTEIbHOE, BKIIFOUCHHUS. 00beIMHeHNE, TIepeceUeHHe, TonoHeHne (1o 00pasiry).
['padmdeckoe mpecTaBIeHNE MHOXKECTB. Hcnonb3oBarth CBOIICTBA: MePEeMECTUTENHLHOE,
COUeTaTeNIbHOE, PACHpPEISIUTEIbHOe, BKIIOYCHUS (C

MCIOJIb30BaHNEM BU3YaJIbHOHN OTOPHI).
Hcnonb3oBath rpaduyeckoe NpeicTaBlIeHUE MHOMKECTB
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IIPU ONHCAHUM PEAIbHBIX IIPOLECCOB M SBICHUM, INpHU
pELICHUH 3a]1a4 U3 IPYTUX YYeOHBIX MPEIMETOB U KypCOB
(c MCII0JIB30BaHUEM BU3YaJIbHOU OIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHUS

(6 4)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.

braronpusTcTByIOIINE AIEMEHTapHBIE COOBITH. BeposiTHoCTH
coObITHii. OTBITBEI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH
coOpITusiMH. CITydaifHBINA BBIOOD.

[Tpaktudeckas padota «ONbITH ¢ pPABHOBO3MOKHBIMHU
DJIEMEHTAPHBIMU COOBITHSIMI.

OcBanBath Ha  0a30BOM  YpPOBHe  TNOHSITHS:
AJIEeMEHTapHOe COObITHE, Ccly4yaiiHOe COOBbITHE —Kak
COBOKYITHOCTb ~ OJarompHsTCTBYIOIIUX  3JIEMEHTAPHBIX
COOBITHIA, pABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemath 3aga4u Ha BBIYMCIIEHUE BEPOATHOCTEH COOBITUI
[0 BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITUM CIy4yailHOTO
onbITa (C WCMOJB30BAaHUEM 3PHUTENBHOM HAIJIATHOCTU
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4u Ha BhIYMCIIEHUE BEPOATHOCTEN COOBITUI
B OIBITAaX C PAaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
COOBITUSIMM, B TOM 4YMCJE C MOMOUIbIO KOMIIbIOTEpA (C
UCIIONIb30BAHUEM  3PUTEIBHONW  HATMSAHOCTH  W/WMIU
BEepOAIBHOM OTIOPHI).

IIpoBoauTh M U3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMU (C UCTIOTB30BAHUEM MOHET,
UTPATTBHBIX KOCTEH, OPYTUX MOJIETIEH)
B XOJIe TMpPaKTHUeCKOW paboThl (C HCMOJIb30BaHUEM
BHU3yaJIbHOM OIIOPBI).

BBenenue
Teopuio rpagos
(4 9)

B

lepeso. Ceoticmea  Oepesa: eOUHCMBEHHOCMb — NYMU,
CYWecmeosanue GUCAYEll BePULLHbL, CE3b MeNCOY HUCTIOM
sepuiun u yuciom péoep. Ilpasuno ymHoiceHus..

Oceaueamv nonamus. depeso Kaxk epagh 6e3 yukia,
sucsauasn eepuwuna (1ucm), 6emsesb oepesa, nymo 8 oepese,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cywjecmeosanue sucsaiell
BEPUIUHBI,  €OUHCINBEHHOCMb  NYMU — MeHcOy  08YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U YUCTOM
pébep.

Yuacmeosamp 6 06cyscoenuu pewrenus 3adauu na nouck
U nepevucieHue nymeil 6 oepege, ONpeoeleHue YuUcid
sepuiun unu péoep 8 depese, 06x00 OUHAPHO20 Oepesa, 8
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mom yucie ¢ npuMereHuem npasujia YMHONCEHUAL.

Cuayuaiinble
coObITHUS
(8w

Ilpomusononoocnoe  cobvimue.  JJuacpamma  Dunepa.
Obvedunenue u nepeceueHue cobvimui. Hecoemecmuvie
coovimus. Dopmyna cnoxcenus eeposmuocmeti. Illpasuno
VMHOJMCEHUsL  8eposimHocmell.  YcloeHas — 8eposmHOCHb.
Heszasucumvie  cobvimus.  [Ipeocmasnenue  cayuaiHoco
9KCHepuMeHma 6 guoe oepesa.

Ocseauseamv noOHAMUA. 63AUMHO NPOMUBONONONCHbBLE
cobvimus, onepayuu Hao codoblmusimMu, 0O0veOuHeHue u
nepeceyenue coovimuil, ouazpamma dinepa (Direpa—
Benna), coemecmuvie u necosmecmuule codbImMusL.
H3yuams meopemvl 0 6eposmHocmu 00bEOUHEHUsT 08YX
coobimutl (opmynvl CLOACEHUSI BePOSMHOCMELL).
Yuacmeoeamsv 6 oocyrncoenuu pewenun 3a0auu, 6 mom
yucle meKCmoavle 3a0ayu Ha onpeoelieHue 6eposmHocmel
00beOuHenus: U nepecedenuss CcoObIMuUli ¢ NOMOUbBIO
yucnosol  npamou, ouazpamm  Dinepa,  opmynsl
CILOJHCEHUS 6EPOAMHOCTNEN.

Ocsausamo NOHAMUA' npasuio VMHOMNCEHUS
8eposimHocmell, YCl1068HAs 8EPOSIMHOCb, HE3A8UCUMbLE
coObImuUsL 0epeso CyYalHo20 Onblimd.
H3yuams  ceoiicmea  (onpedenenus)
coovimuil.

Yuacmeoeamov 6 obcyymcoenuu pewenus 3adauu na
onpeoeneHue U UCNOIb308aHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov ¢ obcyymcoenuu pewenun 3adauu na
NOUCK BeposmMHOCMel, 6 MOM HYUCIe YCIOBHbIX, C

He3asUucuUmMblx

UCNnojib306aHUEM depe@a C]ZyltaleOZO onslmda.

O0o0011€eHHE,
KOHTPOJIb
(49)

[TpencraBnenue nanHbiX. OnucarenbHas craTucTuka. ['padsl.
BeposTHOCTD ciryyaitHoro COOBITHS. DeMeHTbI
KOMOWHATOPUKH.

I[loBTOpPSITH W3y4YEeHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTe 3agaum Ha pe/ICTaBIEHUE U ONMCAHUE JAHHBIX C
MTOMOIIIBIO M3y4YEHHBIX XapaKTEPUCTUK (c
WCIIOJIh30BaHUEM BU3yaJIbHOM OTIOPHI).

Yuacmeoeamov 6 oocyrycoenuu pewenusn 3apaum c

npuMeHeHneM rpados.

Pemate 3amaum  Ha  HAXOXKAEGHHE  BEPOSTHOCTH
CITy4allHOTO COOBITHSI 10 BEPOATHOCTSAM AJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OIBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTapPHBIMU COOBITUAMH (C BU3YaJILHOM OIOPOA).
Yuacmeoeamov 6 ooOcyrcoenuu pewenusn 3agaum Ha
HAXO0XJICHHUE BEPOSTHOCTEH OObEeIMHEHUS U TIePeceUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCTIOIb30BaHUEM
rpadUyecKux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeoeamov 6 obcyscoenuu pewenus 3agaum Ha
nepevuciieHre KoMOMHauil (4rucia nepecTaHoBOK, Yncia
COUETaHMi), HA HAXOXJCHHE BEPOSTHOCTEH COOBITUH C
MpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIE C
UCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kiacc (He meHee 32 4)

Ha3zpanue
pa3nea (TemMbl)
(4mMCciI0 YacoR)

OcHoBHOE€ CoAEcpKaHue

XapaKTepncTnKa JACATECJIbHOCTH 06yqa101unxcn

IToBTOpPEHME
Kypca 8 ki1acca
(4 9)

[IpeacraBnenne  nanHbix.  OmnucaTenbHas

CTaTHUCTHKA.

Onepanuu Haj coObITHsIME. He3aBUCUMOCTh COOBITHH.

IoBTOpPSITH W3y4YEeHHOE U BBICTPAMBATH CHCTEMY
3HAHUI.

PemaTp 3aga4u Ha NpeaCcTaBICHUE U OMMCAHUE JAHHBIX.
Pemiars 3amaud  Ha  HAXOXKIECHHE  BEPOSTHOCTEU
OOBeAMHEHUS M TepeceueHus] COOBITHUI, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJb30BaHHEM  TpadUUeCKHX
MIPEACTABJICHUI U IepeBa CIIy4yallHOTO OMbITA.

Pemiath 3a1auM Ha mepevyrclieHne KOMOWHAIMK (4ucia
MEePECTAaHOBOK, YHCJIa COYETAaHWW), Ha HaXOXXJICHUE
BEPOATHOCTEH COOBITUI C IPUMEHEHUEM KOMOMHATOPHKH,
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B TOM 4YUCJIC C UCITOJIb30BAHUCM TPCYI'OJIbHHUKA ITackans

DJIeMeHTBbI
KOMOUHATOPHKH
(49)

KombOunaropnoe mnpaBuiao yMmHOXxeHHs. IlepecTaHOBKH.
®akropuan. CoueTaHuss W 4YHUCIO coyeTaHui. TpeyzonbHukK
Tlackans. Ipaktuueckas pabora «BeraucieHue BEposTHOCTEH
C HCIIOJB30BaHMEM KOMOMHATOPHBIX (DYHKIIUH 3JIEKTPOHHBIX
TaOJIUIDY.

OcBauBath Ha  0a30BOM  ypOBHe  TOHSTHA:
KOMOMHATOPHOE MPAaBHJIO YMHOXKEHHUS, YIOPSAOYCHHAS
napa, Tpoiika 00bEKTOB, IepecTaHOBKa, (haKTOpHAJl YnCIIa,
COYeTaHue, YUCJI0 COYeTaHuil, mpeyeonvruk Ilackans.
Pemars mpocreiiliMe 3aga4d  HAa  IIEPEUUCIICHUE
YIOPSA0YECHHBIX Map, TPOEK, ePEUHCICHHE IEPECTaHOBOK
U COYETAaHWH »JIIEMEHTOB pA3JIMYHBIX MHOXECTB (IO
o0pa3siy).

Pemats mpocreiiliume 3ajauM Ha NPUMEHEHHE YHCIIA
coueTaHuil B anredpe (COKpaiméHHOe YMHOXKCHHIE, OMHOM
HproToHa) (C HanpaBJISIFOIIEH TTOMOIIBIO).

Pemiatb, mnpuMeHsis KOMOMHATOPHKY, 3aJa4dl Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHUCJIE C TOMOIIBIO
AIIEKTPOHHBIX TaOJMI] B XOJi€ MpaKTU4YECKOH paboThl (C
BU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEPOSITHOCTD
(49)

T'eomempuueckas sepoamuocms. Cayuaiinbvlil 8b100p MOUKU U3
@ucypol Ha niockocmuU, U3 OMpesKa, U3z 0yeU OKPYHCHOCHIU.

Ocsaugams nonamue 2eomempuyecKoll 8eposimHOCmU.
Yuacmeoeams 6 o6cyscoenuu pewenus 3ad0auu na
Haxooicoenue 8eposamuocmeti 8 ONbIMAx, NPeoCcmasUMbLX
KaK 8b100p MoyeK U3 MHO20Y20]IbHUKd, Kpyad, OMpe3Ka Uiy
Oyau OKPYIHCHOCMU, YUCTIO8020 NPOMENCYMKA

HUcnbpiTanus
bepnyiu
(6 w)

Ucneitanue. Ycenex u Heynaua. Cepus UCIIBITAHUH /10 IEPBOTO
yenexa. Mcnbeitanus bepHymnu. BepostHOocTH coObITHIT B
cepuu ucnbiTanuii bepHynmu. Ilpaktudeckas paborta
«McnpiTanus bepHymm».

OcBauBaTh Ha 0230BOM YPOBHe NOHSITUSI: UCIIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUM (YCHIEX U Heyaaya),
cepusi UCIHBITAHWM, HACTYIUICHHE IIEPBOrO  ycIexa
(neynaum), cepus ucnblTaHUN bepHymnmu.

Pemiare  mpocreiiiue 3aJa4d HA  HAXOXKICHUE
BEPOSITHOCTEW COOBITUI B CEpUM HCHBITAaHUNA JI0 TIEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (OPMYIIbl CyMMBbI
reOMETPHUYECKON MPOTpeccuu (C OMopoil Ha CIPaBOYHYIO
nH(popMaIum).
Pemiate npocreimue

3agaum Ha HaXO0XACHUC
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BEPOSTHOCTEH  IJIEMEHTApHBIX COOBITMH B  CEpUU
UCIBITAaHUN bepHy/UIM, Ha HAaxOXJEHUE BEPOSITHOCTH
ONpPENCIEHHOIO YHCIa YCIEXOB B CEPUM MCIBITAHUM
bepnysu (¢ BU3yalibHOM OOpOH).

HN3yyaTh B X0/1€e NPAKTHYECKOH PadOTHI, B TOM YHCIIE C
HOMOILBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnbITaHui beprysum

Cayuaiinas
BeJIHYNHA
(6 4)

CnyualiHas BeJIMYMHA W PACIPEAEICHUE BEPOSITHOCTEH.
Maremarnueckoe OXHMJAHME W JHUCHEPCHsS  CIy4alHOHR
BelIMYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETUYECKOI0 CPEIHErO 3HAYCHMSI BEJTUYHHBI.

[TonsiTue 0 3ak0oHE OobIIKX yKcen. M3Mepenue BeposiTHOCTEH
C IOMOI1IBIO YacToT. [IpuMeHeHue 3aKkoHa O0JIBLIINX YUCEI.

OcBoutb Ha 0a30BOM YpPOBHe MOHSITHUS. CllydaiiHas
BEJIMYMHA, 3Ha4YCHUE Cly4alHON BEJIMYMHBI,
pacnpezesieHue BEpOSITHOCTEN.

M3yyare u 00CyxkIaTh IpUMEPHl JUCKPETHBIX U
HENPEepbIBHBIX CIyYalHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTh HACEJIEHUS, APYTUE U3MEHUNBBIE BEJTMYNHBI,
paccMaTpuBaBIIUECS B KypCce€ CTaTHUCTHUKH), MOJEJIbHBIX
CIy4alHBIX BEJIMYMH, CBS3aHHBIX CO CIY4alHBIMU
onbITaMu (OpocaHue MOHETBI, WIpajbHOM KOCTH, CO
CIIy4aifHbIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTEeMaTHYeCKOe 0XKUAAHUE CIIy4YalHON BEJIMYUHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUEHUE, NUCIIEPCHS] CIIy4alHOI
BEJIMYMHBI KaK aHAJIOT IUCIIEPCUH YHCIOBOT0 Habopa.
Pemiare 3ajayM Ha BBIUKCIEHUE MAaTEMaTHYECKOIO
OXKHMIAHWS U JUCIEPCHHM  JAUCKPETHOM  CIydallHOH
BEIIMYUHBI 110 33JJaHHOMY PacCIpPEIEIICHUI0, B TOM 4YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHWEM U JoTepesiMu (c
HaIPaBJISIONIECH TOMOIIBIO).

3HAKOMHMTBCHI C MAaTEMATHYECKUM  OXHIAHUEM U
JIICIIEPCUEN HEKOTOPBIX PaCIpEAeIICHH, B TOM YHCIIE
pacrpeneneHus ciry4aiHOM BETUYMHBI «UUCIIO YCIIEXOB)» B
cepuu ucnblTaHui bepHyun.

M3yyaTrh, 4yacTtoTy cOOBITHS B  IMOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KaK CIIy4YalHYIO BEIUYHHY.
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3HAKOMHUTBLCSI C 3aKOHOM Ooibpmmx uucen (B ¢opme
bepuymnn): mpu OGOJBIIOM YHUCIE OIBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

PemaTh 3a1aun Ha U3MEpPEHKE BEPOSITHOCTEH C IIOMOIIBIO
4acTOoT (C HANPaBJISAIOUIEH TOMOILBIO).

OO0cy:k1aTh PO 3aKOHA OOJBIIKMX YHCET B 000CHOBAHUHU
YaCTOTHOTO METOJ]a U3MEPEHHUS BEPOSTHOCTEH.
OOcyxknaTh 3aKOH OOJBIIMX 4YHCET KakK IpPOSBICHHE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUUBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHCEN B TMPHPOJIE U B IKU3HH
YeJI0BeKa.

0O6001IeHME,
KOHTPOJIb (8

1)

IIpencraBinenue  NaHHBIX.
BeposTHOCTB CIIy4aliHOTO COOBITHS.
koMOuHaTopuku. CitydaliHble BETUYHUHBI U PACTIPEIETICHHUSL.

OnucarenpHas  CTaTUCTHUKA.
OJIEMEHTHI

IloBTOpPSAITH W3y4yeHHOE H BBICTPAMBATH CHCTEMY
3HaHUM.

PemiaTes 3a7a4u Ha NpECTaBICHUE U ONIMCAHUE JaHHBIX.
Pemarhb 3a1aun Ha HaX0X/I€HUE BEPOATHOCTEN COOBITHIA,
B TOM UHCIE€ B ONBITaX C PaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEN
O0BEIMHEHUT M TepecedyeHusi COOBITUH, BBIYUCIATDH
BEPOSITHOCTH B ONBITAX C CEPUSMHU CITyYalHBIX UCIIBITAHUI

L YCTAHOBJICHHUEC JOBCPHUTCIBbHBIX OTHOIIICHUI MCXIY VUYUTCIEM M €ro YYCHHUKaAMU, CHOCO6CTBVIOHII/IX IMO3UTHUBHOMY BOCIIpUATHIO YYaIIMMUCS

Peanu3zanusa BocnuTaTeIbHOM nporpaMmmabl IIKOJIbI
Ha YypOKax MaTEMAaTUKHU BKJIIIOYACT:

TDC6OB3HHI>1 )41 HDOCL6 YUUTEA, TPUBJIICUCHUIO NX BHUMAHUWS K 06CV)K,Z[8.€MOI‘/’I Ha YPOKEC I/IHd)ODMaHI/II/I AKTMBM3AIIMHU HX ITO3HABATEIbHON ACITEIbHOCTH;

L4 HO6V)KI[CHI/IC IMKOJbHHUKOB CO6J'II-OI[8.TB Ha YPOKC O6H.I€HDI/IH$[TLIC HOPMBI TTOBCACHHA, IIpaBHJIa O6H_IeHI/I$I CO cCTapmumMu (V‘-II/ITCJIHMI/I) )41

CBEPCTHHUKAMHU (IJ_IKOJ'ILHI/IKaMI/I), ITPUHITNIIBI V‘lC6HOI>i AUCIHHUITIIIMHBI U CaMOOPTaHru3alliu;

L4 IIPUBJICUYCHNE BHUMAHMS IIKOJbHHUKOB K IIEHHOCTHOMY acCIEKTy M3y4aeMBIX Ha YpPOKaX SBICHHMM, OpraHu3amus ux Da60TLI C _IIoJy4yaeMoW Ha

YPOKE COIMAIbHO 3HAYMMOM I/IHd)ODMaI_[I/Ieﬁ — WHUITMHUPOBAHHUE €€ 06CV)KJICHI/I}I, BbBICKA3bIBAHHWA YYAIIMMUCA CBOCIO MHCHHA IO €€ ITOBOAY, BLIDaGOTKI/I

CBOEro K Hell OTHOIIEHUSL;

L HCIIOJIb30BAHNE BOCHHUTATEIBHBIX BO3MOXHOCTCH COACPpIKaAaHUA yqe6Hor0 npeaMeTra 4epe3 ACMOHCTPAHIO ACTAM IMPUMCEPOB OTBECTCTBCHHOIO,

Irpa’xIaHCKOr'0 MOBCACHUS, TPOSBJIICHUSA YEJIOBEKOJIIOOUS U IIO6pOCCp,Z[C‘{HOCTI/I, qgepe3 I'IOI[60p COOTBCTCTBYIOIIHUX TCKCTOB AJII YTCHUA, 3aaaY JJId pCUICHU,

POOJIEMHBIX CUTYallui A7l 00CYKJICHHS B KJIacce;
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e I[pUMEHEHUE Ha YPOKE MHTEPAKTUBHBEIX (OpM pabOThl YYAIIUXCS: WHTEIIEKTYAIBHBIX WIP, CTHMYIHPYIONIUX IMO3HABATEIHHYIO MOTHBAIIUIO
IIKOJILHUKOB; TUCKYCCH, KOTOPBIC MAIOT YYAIIUMCS BO3MOKHOCTh IPUOOPECTH OMBIT BEJICHUSI KOHCTPYKTUBHOTO JIMAJIOTA; TPYIIIOBON paOOThI MU PAOOTHI
B [1apax, KOTOPbIE yyaT MIKOJbHUKOB KOMaHAHON paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU JACTbMH;

e  BKJIIOYCHHE B YPOK HUTPOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT MOAePKaTh MOTUBAIIMIO JIETEH K MOJyYEHHUIO 3HAHU, HaJlaXXKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUH B KJIacce, MOMOTAOT YCTAaHOBIICHUIO JOOPOXKENIaTeIbHON aTMOC(hephl BO BpeMs yPOKa;

L4 opraHm3anus IJ_Ie(bCTBa MOTHUBHUPOBAHHBIX M 3PYAHMPOBAHHBIX YYaAIlIMXCId HaJA HUX HCYCIHCBAIOIIMMM OAHOKJIIACCHUKAMHM, MAIOIICIO IMKOJbHUKAM
conmaJibHO 3HAYUMBIN OIBIT COTPYAHUYCCTBA U B3anMMHOM TIOMOIIIH

L4 HWHUIMWMUPOBAHUC M ITOAACPIKKA HCCJIGI[OBaTGHBCKOﬁ JACATCIIbHOCTH HMIKOJBbHHUKOB B paMKaxX pCajau3aliiid MMHW HHAMBHUAYAJIBHBIX W TPYNIIOBBIX
HUCCIACAOBATCIBCKHUX IMPOCKTOB, YTO AA4CT IMKOJbHHWUKAM BO3MOXXHOCTH HDI/IOGDGCTI/I HaBBIK CaMOCTOATCIIbHOI'O PCIICHUA TCODCTI/I‘IGCKOP’I HDO6JICMBI, HaBbIK
ITCHCPHUPOBAHUA H O(bODMJ'IeHI/IH COOCTBEHHBIX Hﬂeﬁ, HAaBbIK YBAXHMTCIBHOI'O OTHONIICHHA K YYXKHM HIACAM, Od)ODMJ'IeHHBIM B Da6OTaX APYTHUX
HCCHCHOB&TCHGﬁ, HaBBIK HV6JII/I‘~IHOFO BBICTYIIVICHUS IICPEL aVI[I/ITODI/Ief/'I, APrymMmeCHTUPOBAHUA U OTCTaMBAaHUA CBOCH TOYKH 3pCHUA.
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