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[TOACHUTEJIbHAA 3AITNCKA

Pabouas nporpamma 1mo MaTeMaTuke A 00y4aroluXcsl C3aePKKON MCUXUUECKOTO
passutus (nanee — 3I[1P) Ha ypoBHe ocHOBHOro o6miero oOpa3oBaHHUs MOATOTOBIICEHA Ha
OCHOBE:

1. ®denepanbHOro rocyJapcTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAAPTAa OCHOBHOTO
obmero oopazoBanus (IIpukaz Munnpocsemenns Poccun ot 31.05.2021 1.
No 287, 3apeructpupoBan MunuctepcTBoM roctuniii Poccuiickoit @enepanuu
05.07.2021 r., per. Homep 64101)(manee — ®I'OC O0OO0),

2. llpumepHOW aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTENbHONM IPOrpamMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus 00YyYAIOMIMXCS C 3a/IEPKKOM MCUXUYECKOTO
pasButusa (omoOpenHoit pemenueM DYMO mo obmeMmy o00pa3oBaHUIO
(mportoko:n ot 18 mapta 2022 1. Ne 1/22)) (nanee — ITAOOII OOO 3I1P),

3. TlpumepHoii paboueilt mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHUS IO
npeametry «MaremaTuka»

4. IlpumepHOil mpoOrpaMmbl BOCHUTAHHS, C YYETOM pPACIPEACIICHHBIX 10
KJlaccaM  TPOBEpAEMBIX  TpeOOBaHUN K  pe3yidbTaTaM  OCBOCHHS
AanTHUPOBAaHHON OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO
o0mrero oOpa3zoBaHusi 00YHArOIIMXCS € 3aJICPKKOM MCUXUIECKOTO Pa3BUTHS.

5. Konmenuuu pa3BuUTHA MaTreMaTH4YeCKOro oOpa3oBaHus B Poccuiickoii
®denepanuu.

6. Ilpukaz MunuctepctBa [Ipocsemenus Poccuiickoit deneparuu ot 23.11.2022
r. Nel014 «OO0 ytBepxkneHuu QenepanbHO 00pa30BaTENbHON MPOrpaMMBbl
CpeaHero oOIero oopa3oBaHus

OO0mas xapaktepucTuka yueOHoro npeamera «MaremaTukay

VYueOnbiii npenmer «MaremMaTHKa» BXOAUT B TMPEIMETHYI 001acTh
«Maremaruka u uHpopmarukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBLHON KYJIbTYpPbI
Y JIOTUYECKOTO MBINLICHUS, JOPMUPOBAHUIO YMEHUS TMOJIb30BaThCS AITOPUTMAMH, a TaKKe
MPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B TIOBCETHEBHOW KH3HU
oOydaromuxcsi ¢ 3[IP. YueOHblii mpeaMeT pa3BUBAET MBIIUICHHUE, MPOCTPAHCTBEHHOE
BOOOpakeHHne, (YHKIIMOHAIBHYI0 TPaMOTHOCTh, YMEHHS BOCIPUHUMATh M KPUTHYECKU
aHAJTM3UPOBATh UH(POPMAIIHUIO, TTPEACTABICHHYIO B PA3JIMUHBIX (opMax.

OOyuenue MmaTemMaTuke Ma€T BO3MOXKHOCTh pa3BuBaTh y oOyuaromuxcs c¢ 3[1P
TOYHYIO, pallMOHaJbHYI0 U WH(POPMATUBHYIO pedyb, YMEHHE OTOHMpaTh HamboJee
MOAXOMSIINE S3bIKOBBIC, CHUMBOJIMUECKHE, TpaduyecKkue CpeACcTBa HJis BBIPAKCHUS
CY>KJICHUM Y HArJISITHOTO UX MPECTABICHUS.

[Iporpamma oTpaxaer cojepkaHue oOydeHus mpeamery «MaTemaTHkay ¢ y4eToM
0co0bIX 00pa3zoBaTenbHbIX MNOTpeOHOCTEN oOyuwaromuxcs ¢ 3[IP. Onaaenue yueOHbIM
npeaMeToM «MaTemMaTuKay MpeACTaBsIeT ONPENeNeHHYI0 CIO0KHOCTh ISl ydYaIluxcs ¢
3IIP. V ob6yuaromuxcst ¢ 3[IP nHanbGonee BbIpakKeHbI OTCTAaBaHHUS B Pa3BUTHH CIOBECHO-
JIOTHYECKUX (POPM MBINUICHUS, TOITOMY a0CTpaKkTHbIE M OTBJICYCHHBIE KATETOPHUH UM
TPYAHOAOCTYIHBL. B TOXe BpeMs MpH CHEMUAIBHOM OOYYCHHH OOy4Yaromuecs: MOTYT
BBITMOJIHATD 33JaHusl MO anroputMy. OHM BOCIPHMMYHUBBI K TOMOIIM, MOTYT BBIITOJHUTH
MEPEeHOC Ha aHAJOTMYHOE 33JaHHE YCBOCHHOTO crmocola pemeHus. CHUKEHUE pa3BUTHS
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MBICIIUTENIBHBIX ONEPALA U 3aMEIJICHHOE CTAHOBIICHUE JIOTUYECKUX JECUCTBUN MPUBOIST K
HEJ0CTaTOYHON OCMBICIEHHOCTH COBEpLIAEMBIX YYEOHBIX JEHCTBUUA. Y o0Oyuaromuxcs
3aTPyJHEHbl CUETHBIEC BBIYMCIICHHUS, IPOU3BOJMMBIE B yME. B MHChMEHHBIX BBIUMCICHUSAX
OHM MOTYT NPONYCKaTh OAMH M3 MPOMEXYTOUHBbIX IaroB. IIpu paboTe ¢ yuCIOBBIMU
BBIPQKCHUSIMH, BBIYMCIEHUEM HMX 3HAYEHHS MOTYT HE YAECP>KMBATH MPABHWIBHBIN MOPSIOK
nevictBui. [lpm ympormenuu, mpeoOpa3oBaHuu BeIpakeHui yuamuecs ¢ 3[IP me moryt
CaMOCTOSITEJIbHO TPHUHATh PEIICHUE O TOCIECI0BATEIbHOCTH BBIIIOJIHEHUS JCHCTBU.
KOHKpEeTHOCTh MBIIUIEHUS OCJIOKHSIET YCBOCHUS HaBBIKA PELICHUS YPAaBHEHNUM, HEPABEHCTB,
CUCTEMBI ypaBHEHHI. VIM MajioIOCTYITHO COBEpLIEHHE OOPATUMBIX ONIEPALIUM.

Huzkuit ypoBeHb pa3BUTHS JIOTUYECKUX OIEpalii, HeJoCcTaTouHass 0000IIEHHOCTh
MBIIUICHUS 3aTPYIHAIOT U3yueHue TeMbl « DyHKIIUNU»: TpU ONpeaeaeHun PyHKIIMOHATBLHON
3aBUCUMOCTH, TPHU ONUCAaHUU TpadUUecKOl CHUTyallud, HCHOJb3Yys T'€OMETPUYECKHil,
anrebpanyeckuid, PyHKIIMOHAIBHBIN sS3b1KU. Hepenko yyaiinecs He BUIAT Pa3HULIBI MEXKITY
o0nacTeio onpeneneHus GyHKIUU U 00J1aCThI0 3HAUCHUM.

Pemenne 3amau compspkeHO C TPYAHOCTAMU OQOPMIICHHS KpaTKOW 3alucH,
MIPOBEJICHUSI aHAJIM3a YCIIOBUS 3a/1auM, BbIACNICHUs cyliecTBeHHOro. O0yuaromuecs ¢ 3[1P
3aTPYNHAIOTCS clielaTh YMO3aKJIIOU€HHE OT OOILIero K YacTHOMY, HEpPEIKO BBIOMPAIOT
HepalMoHaJIbHbIE CIOCOOBI pElIeHUs, HMHOTAA OrPAaHWYUBAIOTCS MAaHUMYJISIUSAMU C
YUCIIaMHU.

[Tpu u3yuenum reomerpuueckoro Marepuaia oodyyvaromuecs ¢ 3[1P crankusarores ¢
TPYIHOCTBIO JI€JIaTh JIOTUYECKHE BBIBOJBI, CTPOUTH IIOCJIEIOBATEIBHBIC PACCYKICHUS.
Hempounble 3HaHHMS OCHOBHBIX TEOPEM TE€OMETPUU MPUBOAUT K OMIMOKAM B PEIICHUU
reoMeTpuueckux 3amad. OOywaromuecs MOTYT TMOAMEHHUTH (OpMyTy, HENpPaBHIBHO
NpUMEHUTHh TeopeMy. K cepbe3HbIM omMOKaM B PEIIEHUH 3a/ad MPUBOAST HEJOCTATOUYHO
pa3BUTBIE IPOCTPAHCTBEHHBIE NMPEACTABICHUA. MM CII05KHO BBINOJIHUTB YEPTEXK K YCIOBUIO,
B MUCHMEHHBIX PA0OTaXOHU HE MOTYT MIPUBECTH OOBSICHEHUE K UEPTEKY.

ToyHOCTh 3alOMHHAHMUS M BOCHPOU3BENEHHUS YYEOHOro maTepuana CHUXKEHBI IO
NpUYrMHEe  ClNabOCTH  MHECTUYECKOM  JIeATEIbHOCTH, CyKeHHs oObeMa mamsTH.
Oo6yuatormumcst ¢ 3IIP  tpeOyercs Oombllle BpeMEHHM Ha 3aKpelyieHHe marepuana,
aKTyaJau3alus 3HAaHUH 110 OIIOPE IPU BOCIIPOU3BEACHUU.

Jns mpeoponeHuss TPYIHOCTEM B M3ydyeHUM Y4yeOHOro mpeamera «MaremaTtukay
HeoOxonuMMa ajanTanusi oObeMa M XapakTepa y4eOHOro Marepuasa K MO3HaBaTEeIIbHBIM
Bo3MOkHOCTsAM ~yuamuxcs ¢ 3I[IP. Crnegyer yueOHBIH MaTepuan MNPENOJHOCUTH
HEOOJBIIMMH MOPUUAMH, YCIOXKHSS €ro IMOCTENEHHO, M3BICKUBATH CIOCOOBI aJanTaluu
TPYAHBIX 3a/IaHHI, HEKOTOPbIE TEMBI J1aBaTh KaK 03HAKOMUTEJIbHbIE; UCKIIIOUYATh OT/ICJIbHbIC
TPYIHBIE 10KA3aTEIbCTBA; TEOPETUUYECKUN MAaTEPUAIl PEKOMEHAYETCS U3ydaTh B IIpOLECCE
MPAKTUYECKOMN JEATEIBHOCTH MO PEUICHUIO 3aja4. OpraHnyeckoe €JMHCTBO MPaKTUYECKOU
Y YMCTBEHHOM JI€ATEIbHOCTH y4YalllUXCsl Ha YPOKaX MaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY
Y CO3HATEIIbHOMY YCBOEHUIO OA3UCHBIX MATEMATUYECKIX 3HAHUM U YMEHHM.

Hesn 1 3a1aum u3yyeHust yaeOHoro npeamera «MaremaTuka»

[IpuopuretHbiMU yersamu 00ydYeHHs] MaTeMaTUKe B 5—9 Kiaccax siBISIOTCS:

® (popmupoBaHHE [EHTPAIBHBIX MATEMAaTUYECKUX TIOHATUN (YHCIIO, BEIWYMHA,
reoMeTpuueckas (urypa, nepeMeHHasi, BEpOsITHOCTh, (PYHKIIHS), 00€CTICUHBAOIINX
MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh  MaTeMaTH4YecKoro  oOpa3oBaHUs
obyuaromuxcs ¢ 311P;

® nonsenenue obOyuaromuxcsa ¢ 3[IP Ha AOCTymHOM nJii HUX YPOBHE K OCO3HAHHIO
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B3aMMOCBS3U MAaTEMATHKU U OKPYIKAOIIETO MUpPa, IOHUMAaHUE MATEMAaTUKHU KaK4acTH
oO11el KyJIbTypbl UEJIOBEYECTBA;

" pa3BUTHE HMHTEIJIEKTYaJbHBIX M TBOPYECKUX cIIOCOOHOCTEH oOyuaromuxcs ¢ 3I1IP,
IIO3HABATEIIbHOM  aKTHBHOCTH,  MCCIIEOBATEIbCKUX  YMEHMH, KPUTUYHOCTH
MBIIUICHHS], HTHTEPECA K U3YYEHUIO MATEMATUKH;

" (popmupoBaHue (YyHKUMOHAIBHOM  MaTeMaTHYECKOW TPaMOTHOCTH:  YMEHHUS
pacno3HaBaTh  MPOSIBICHUS  MAaTEMATHYECKUX  IOHATHUH, O0BEKTOB M
3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX CUTYallUAX U IPH HM3YyUYEHUU APYIHX
y4eOHBIX  MNPEIMETOB, NPOSBIEHUS  3aBUCUMOCTEH U 3aKOHOMEpPHOCTEW,
(GopMyIMpOBaTh UX Ha SI3bIKE MAaTEMAaTHKU M CO3/1aBaTh MaTeMaTUYECKHE MOJENH,
IPUMEHITh OCBOCHHBIM MaTeMaTWYeCKUW ammapaT [Jid peleHus MPaKTUKO-
OpPUECHTUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH W  OLICHUBATh  IIOJYYEHHBIE
pEe3yNbTATHI.

JlocTmxeHue 3Tux Lenei o0ecrneunBaeTcs pelieHueM CleayoUHX 3a0ay.

® ¢opmupoBate y oOyuatommxcs ¢ 3I[IP  HaBelkm  ydeOHO-IO3HABATEIHHOMN
JESATENbHOCTHU: IIJIAHUPOBAaHKE PaOOThI, MOUCK PAllMOHAIBHBIX IyTEW €EBBINOTHEHMS,
OCYILIECTBIICHUS] CAMOKOHTPOJIS;

® crnocoOCTBOBAaTh  MHTEIUIEKTyaJIbHOMY — pa3BUTHIO,  (OpPMHpPOBAaTH  KadecTsa,
HEOOXO/JMMbIE YEJIOBEKY Ul IIOJHOIIEHHON >XM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTUYECKOW JEATEIBHOCTH: SICHOCTU M TOYHOCTHU MBICIIH,
MHTYUILIMH, TPOCTPAHCTBEHHBIX IMPEACTABICHUNA, CIOCOOHOCTH K MPEOI0TICHHUIO
TPYJIHOCTEMN;

® (popmupoBaTh KIIOYEBbIE KOMIIETEHLMH YYalIMXCS B paMKax MpeaMEeTHOW o0jacTu
«MaremaTtuka 1 uH(HOPMATUKAY;

® pa3BHUBaTh MOHATUHHOE MbIUIeHUs oOyydaromuxcs ¢ 3I1P;

® OCYHIECTBISITh KOPPEKIMIO TO3HABATENBHBIX IporieccoB oOydaromuxcs ¢ 3IIP,
HEOOXOIMMBIX ISl OCBOEHUS TPOrPAMMHOT0 MaTepHalia rmo y4eOHOMy MpeMeTy;

" [pexycMaTpPUBaTh BO3MOXKHOCTH KOMIIGHCAIIMM OOpa3oBaTeNbHBIX Je(DUIIMTOB B
OCBOCHHUU MPEAIICCTBYIONIEIO MPOrpaMMHOTO Matepuana y oOydatomuxcs ¢ 3[1P u
HEJIOCTAaTKOB B UX MAaTEMaTUYE€CKOM Pa3BUTHUU;

® copmMupoBaTh YCTONYMBBIN HHTEPEC YUAIINXCS K TIPEIMETY;

® BBISABIATH U pa3BUBATh MAaTEMATUUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.

OcHOBHBIE JIMHMM COJAEpP’KaHMsSI Kypca MmaTeMaTuku B 5-9 knaccax: «Ywucma u
BBIYHCIIEHUS», «Anrebpa» («Anredpandecknue BhIPAXKCHH», «YPaBHEHUSI HHEPABEHCTBAY),
«Dynkuuny», «['eomerpusi» («I'eomerpuyeckue ¢Gurypsl U HX CBOMCTBay, «l3mepeHwue
T€OMETPUUECKUX BEIMUYUHY»), «BeposTHOCTh U cTaTUCTUKa». JlaHHBIE JTUHUM Pa3BUBAIOTCS
napajjieNIbHO, Ka)xJasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJJHAKO HE HE3aBHUCHUMO
OJIHA OT JIPyTOM, a B TECHOM KOHTaKTe¢ M B3auMojecicTBuHu. Kpome 3TOro, ux 00beAMHSCT
JIOTUYECKasi COCTABJISAIONIAsI, TPAAUIIMOHHO MPUCYINAasi MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE
MaTeMaTHYeCKHUe KypChl U cojepkaTtenbHbie TuHun. ChopmynupoBanHoe B denepampHom
TOCYy/IapCTBEHHOM  00pa30BaTebHOM CTaHJApTe OCHOBHOTO 0O0mEero oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH TOHATHUSAMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHUE PACliO3HaBaTh MUCTUHHBIC M JIOKHBIE BBICKA3bIBaHUS, MPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI M OTPHUIAHUS BBICKa3bIBAHUID)
OTHOCHUTCS KOBCEM KypcaM, a GOpMUPOBAHUE JIOTHUECKUX YMEHHUIA PACTIPEIEISETCS 0 BCeM
rojlaMo0y4eHus Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yJibTaTaM OCBOCHUS
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[IpumepHoii  paboueil  mporpamMmbl,  pacHpeneiNéHHbIM 10  Trojam  oO0y4eHwus,
CTPYKTYPHPOBAaHO TaKHM O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, HPUHIUIHAIEHBIM
BOIIpOCaM oOyuaroniuecs oOpamianucek HEOJIHOKPaTHO, 4TOOBI OBJIaJICHUE
MAaTeMAaTU4YECKUMH IOHATHUAMM W HaBBIKAMU OCYLIECTBISJIOCH IIOCIEAOBATENBHO U
MOCTYNATENbHO, C COOJIIOJIGHUEM NPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOILIYI0O CHCTEMY MaTeMaTW4YeCKUX HpeAcTaBieHuil oOywaromuxcs ¢ 3I1P,
pacmupsas u yrayOmsist e€, oOpa3ys NpOYHbIE MHOXXECTBEHHbIe cCBsizu. OOmue uenu
u3ydeHus yuyeOHoro mnpeamera «Marematuka» mnpezactaBieHbl B [lpumepHoil paboueit
IIpOrpaMMe OCHOBHOTO 00111ero 00pa3oBaHusl.

Oco0enHocTH 0T60pa H aganranmmumu yqeﬁﬂoro MaTepHuaJia 1mo MaTeMaTHuKeE

OOyuenue yuyeOHOMy mipenmery «MaTemMaTUKa» CTPOMTCS Ha  CO3JIaHUU
ONTUMAJILHBIX YCJIOBUM JIJIi YCBOCHMSI MPOTPaMMHOI0 Marepuana obyuatomumucs ¢ 311P.
Bonwioe BHUMaHuE ynensercs oT00py ydeOHOro MaTepuaia B COOTBETCTBUH C MIPUHITAIIOM
JOCTYIMHOCTA TIPU COXpaHEHWH o0Omero 0a30BOro YpOBHS, KOTOPBIM JODKEH IO
COJIEP’)KaHUIO 1 00BeMY OBITh aJanTUPOBAHHBIM st oOyvaromuxcs ¢ 3[1PB coorBeTcTBUM C
UX 0coObIMH OOpa3oBaTelbHBIMU TOTpeOHOCTAMH. CreayeT oOJerdyuTh OBIAJCHUE
Marepuaiom oOyuatomumucs ¢ 3P mocpeacTtBoM ero AeTaibHOTO OOBICHEHHUS C
CUCTEeMATHYECKHUM TIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKM B TPUMEHEHUU 3HAHHM,
UCIIOJIb3YS MPUEMBI aKTyalu3aluu (BU3yaabHas oropa, maMsTKa).

[IporpamMmma mpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX W3MEHEHMH: YMEHBIICHUE
o0beMa TEOPETUUYECKUX CBEICHHI, BBIHECEHHE OTICIBbHBIX TEM WM IEJbIX pa3/iejioB B
MaTepHaIbI Isl 0030pHOTO, 03HAKOMUTEITFHOTO H3yUEHUSI.



Mamemamuxka 6 5 u 6 knaccax

B 03HaKOMHUTENIBHOM IUIaHE H3Y4YUTh CIEAYIOIIUE TEMBI:

«Pumckas wymepauus», «PaBuble ¢uryps», «Uummaap, konyc, mapy», «Kyo»,
«IIpsamoyronbHbIA Napaienenunen», «llepemenienue Mo KOOPAUHATHON MPAMON,
«Mopynbe umcia», «UucioBble NpoMexyTKn»; «MacmTadb» (uU3ydaerca B Kypce
«T'eorpadus»); «300paxkeHue reoMeTpuuecKkux (UIyp Ha HEJIMHOBAHHON Oymare c
WCIIOJIB30BAHMEM LUPKYJIA, JINHEHKH, YTOJbHUKA, TPAHCIOPTHPa», «/[IMHAa OKpYyKHOCTHY,
«IImomane xpyra», «IlapamrensHsle npsmsie», «llepnenaukynsapusie npsmsie», «Oceas
U LEHTpaJibHas CUMMETpUN» (M3y4aeTcsi B Kypce N€OMETpHUN);

«beckoHeuyHble NEpUOAMYECKUE JecATUYHBbIe Jpobu. JlecsaTuuHoe mpuOIMKEHHE
OOBIKHOBEHHOM IpoOu» (M3ydaeTcs B Kypce anreopsl).

YMEHBIINTh KOJMYECTBO 4YacOB Ha cleqyromue TeMbl: «Pemenue normuecknii
3amau», «/lnuHa orpeskay, «lllkansl», «PacnpeneauTeNbHbIN 3aKOH YMHOKEHHSD), «3alKCh
MpOU3BEACHHUS ¢ OYKBEHHBIMH MHOXUTEIAMN», «llocTpoeHue koHpuUrypauuii 3 yacrtei
NpsIMOM, OKPY’KHOCTHM Ha HEIMHOBAHHOM M KJeT4aTol Oymare», «Jlenurenn um KpaTHbIE.
[Tpuznaku aenumoctuy, «Hanbonpmmii o0muiAeInTeb U HauMEHbIIee oOlliee KpaTHOE.
JleIMMOCTh CyMMBI U TIPOU3BENCHUSY.

«IIpuBenenue qpodbu K HOBOMY 3HaMeHaTeNo», «HaxoxaeHue yacT Leaoro 1 LeJoromno ero
gactuy». «OKpyIrjieHue JAecATUYHBIX Jpobeit». «Pemenune 3amay mnepebopoM  Bcex
BO3MOJKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPRKEHUH I10 YCIOBHIO 3a/adyi».
BricBoOOMBIIMECS Yachl MOXHO HCIIOJIb30BaTh HA IMOBTOpEHHE (B Haydajle M KOHIE
y4eOHOro rojia), Ha U3y4eHue HanboJsiee TPy IHbIX M 3HAUMMBIX TeM: B V Kilacce

— Ha pellleHue ypaBHEHUH, MpHUBEJeHHE ApoOKW K HOBOMY 3HAMEHATENI0, YMHOXXEHHUE U
JefieHe JIeCATUYHBIX JpobOei, wu3MmepeHue yrioB; B VI kmacce — JelcTBUS C
ITOJIOKUTEIIBHBIMA M OTPULATEIbHBIMA YHCIIAMM, PCEIICHHE YPAaBHEHUM, CJIOKEHHE U
BBIUMTAHHE YHCEJ, COJAEPKALIMX LENyl0 U JAPOOHYI0 4YacTh, HA YMHOXXEHUE U JeJICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMUTENBHOM IIJIAHE W3YYUTh CIEAYIOUIUE TEMBI:

«HppannonaneHble yncna. JleicTBuTenbHbIe ynciaay, « CpaBHEHHE JEHCTBUTEIBHBIX YHCET,
apupMeTHIecKue AeUCTBUS C AeUCTBUTENbHBIMU YicaamMmu», «HaxoxaeHne npuOImKkeHHbIX
3HAYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «PemeHuss ypaBHEHM TpeTbed U
4eTBEPTOM CTENEHEN PA3IOKEHUEM HA MHOKUTENW», «DyHKIMS y

=Vx u ee rpapur», «[lorpemHOCTs ¥ TOYHOCTh MPUOIMKEHUS», «UeTHbIE U HeyeTHbIE
Gynkuumy, «Oynknus y=x", « OyHkuus y= ax>, ee rpaduk u coiictsa. I'papuku QyHKImiA
y=ax? + n u y=a(x-m)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMU 1 erorpaduk», «I'papuueckuii
Croco0 peuieHus CHCTeMbl ypaBHEHHI», «M300pakeHue 4jieHOB apuPMETHUYECKOW U
FEOMETPUYECKON TMPOrpecCuid TOYKAaMU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN
SKCMOHEHIMANBHBIN poCT. CI0KHBIE TPOLICHTHD).

YMEHBIIUTL KOJIMYECTBO YAaCOB Ha u3ydeHUE TeM: «DPopMyibD»,
«Jloka3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMUY,
«I'padux nuHENHOrO ypaBHEHUS C JABYMs IHepeMeHHbIMW», «['paduueckoe pelieHue
JUHENHBIX YPAaBHEHHHW M CHUCTEM JIMHEWHBIX YypaBHEHUI», «CBOWCTBAa KBaJpaTHUYHOU
GyHKIII.

BricBoGOMBIIMECS Yachl UCIONB30BATh: I MPOpabOTKU Hambosiee BaXKHBIX TEM
Kypca: «Pemenue ypaBHeHUil», «Pemenne cucreM ypaBHeHMI», « COBMECTHbIE NEHCTBUS C
npoosimu», «l[IlpumeHeHue CBOMCTB apu@METHUECKOrO0 KBaJpaTHOTO KOPHs»; Ha
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MOBTOPEHUE, pEIEHUE 3aj]lady, MPeoOpa30BaHNE BBHIPAKCHHM, a TaKKe Ha 3aKpeIricHUE
W3y4YEHHOTO MaTepuana.

T'eomempusn

OcHOBHOE BHUMaHUE YJEIUTh MPAKTHUUYECKON HAMpPaBIEHHOCTH Kypca, HCKIIOUMB U
YyOPOCTUB Hauboyiee CIOXKHBIM [JIsl BOCHPUSTUS TeopeTHdeckuil matepuan. Ha ypoxax
T€OMETPUM UCIOJIb30BaTh HATJIAJHBIE CpEACTBa OOy4eHHs, OoJibllle TMPOBOJIUTH
MpaKTUYECKUX paboT C ywamuMmucsa, pemarh 3agadd. CTpoUTh pelIeHHe 3adad Mpu
MOCTOSIHHOM OOpaIlleHNH K HaIJISIIHOCTH — PUCYHKAM U YepTexam.

O3nakoMuTenbHO JaTh TeMbl: «TeopeMbl M J10Ka3aTeIbCTBO. AKCHOMBDY,
«Jloka3aTenbCTBO OT MPOTUBHOIO», «CylIECTBOBAHUE U €IMHCTBEHHOCTh NEPHEHANKYISpa
K npsaMmoi», «MeToJ reoMeTpudeckux mect», «Meton yaBoeHHss MenuaHb», «Teopema
daneca W TeopeMa O NPONOPUHOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyroJibHUKa,
«3MeHeHne TPUTOHOMETPUUYECKUX (YHKIUN MpU Bo3pacTaHuu yria», «Dopmynsl s
paguycoB BIIMCAaHHBIX M OIMCAHHBIX OKPYXHOCTEW NPABUIBHBIX MHOTOYTOJBHUKOBY,
«YpaBHEHUE NpsIMO», «JIBmkeHue», «CBOMCTBA ABMKEHUS», «TeopeMa 0 mpou3BeACHUN
OTPE3KOB XOpA, TEOPEMbI O MPOU3BEACHHM OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpare
KacaTeJIbHOWY.

YMEHBIINTh KOJIMYECTBO YacOB Ha wu3ydeHue TeM: «CHUMMeTpUYHbIE (UTYPHI.

OCHOBHBIE CBOWCTBAa OCEBOM CUMMETPUN», «LIeHTpaIbHAsT CUMMETPHSI»,
«IlapannensHbiii  mepenocy, «lloBopor», «lIpeoOpazoBanne monobus. Ilomobue
COOTBETCTBEHHBIX AJIEMEHTOBY», « OCHOBHBIE 3a/1a4l Ha MTOCTPOECHUE C MTOMOIIBIO LIUPKYJIS U
JTUHENKN», «JlekapToBbl KOOPAWMHATHI HA IUIOCKOCTH», «PelIeHne TpeyroJabHUKOBY,
«ITonobue puryp».

BricBoOOMBIIIHECS YaChl UCTIONB30BATh HA PEIICHUE 3a]]a4 U TIOBTOPEHUE.

Bepoamnocms u cmamucmuxa

B cBs3u ¢ TeM, 4YTO JaHHBIA KypC BBI3bIBA€T HAMOOJBIINE CIIOXKHOCTH JIsS
oOyudaromuxcsi ¢ 3IIP, cBsi3aHHBIE €O CHIJKEHHBIM YPOBHEM pPa3BHUTHUS CJIOBECHO-
JIOTUYECKOTO MBIIICHUS, €r0 M3yUYeHUEe CTPOUTCS Ha 0A30BOM ypOBHE M JIOCTYITHOM IS
YYEeHUKOB Matepuane. (OCHOBHOE BHUMAaHHME VYACIUTh pasjeiaM, CBSI3aHHbIMU C
IIOBTOPEHUEM IPOUJIEHHOTO MaTepualia, YBEJIUYUTh KOJIMYECTBO YIPAKHEHUN WU 3aJlaHUM,
CBSI3aHHBIX C MPAKTUYECKOMN IeATETbHOCThIO 00YYarOIIUXCSI.

TeopeTnueckuid MaTeprall MPENOJHOCUTD B MPOLIECCE PELICHUS 3a/1a4 U BBIITOJTHEHHUS
3aIaHU  HATJBSITHO-TIPAKTUYECKOTO XapakTepa, He TpeOoBaTh BBIBOJA M 3allOMHHAHUS
CIIOXKHBIX (HOpMYJ, peuIeHUs HECTaHAAPTHBIX, TPYAOEMKUX 3amaHuil. Psn Tem criemyet
M3y4aTh B O3HAKOMUTEIBLHOM ILUIAHE.



IIpumepHbie BUABI AesiTeabHOCTH 00yuaommxcs ¢ 3I1P, o0yciioBieHHbIe
0co0bIMH 00pa30BaTeJIbHBIMU MOTPEOHOCTSIMHU U 00ecTIe YN BAIOIIHE
OCMBICJIEHHOE OCBOEHHUE COJeP:KaHNH 00pa30BaHMs MO MpeAMeTy

«MareMaTHKa»

Copnepxanue BUIOB AesTelIbHOCTH oOyvaromuxcs ¢ 3[1P onpenensercs ux ocodobimu
00pa30BaTEIbHBIMU TOTPEOHOCTSMU. YCWIHTh BHUJBI JIEATEIBHOCTH CHENU(UYHBIC IS
JAaHHOW KaTeropuM JeTel, O0OECIEeUMBAIOIINE OCMBICIEHHOE OCBOEHHUE COJAEpKaHUS
oOpazoBaHusi MO MPEAMETY: YCUJIEHUE MPEAMETHO-IPAKTUYECKON JEeATeNbHOCTU C
aKTHBU3AIIMEH CEHCOPHBIX CUCTEM; YEPEIOBAHHE BUIOB JACSITEIBHOCTH, 3aJCHCTBYIOIINX
pa3lInyHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHME Marepuajga ¢ OINOpOd Ha alroOpuTM;
«TIOILIArOBOCThY» B W3YUYEHHWU MaTepuala; HCIOJIb30BaHUE JOMOJHUTEIbHON BU3yaJIbHOU
OTOPBHI (CXEMBI, AOJIIOHBI, OMOPHBIE TAOJUIIBI); PEYEBOM OTYET O IMPOIIECCEe U pe3yJbTaTe
JESITEIIbHOCTH; BBITIOJIHEHUE CICIHANBHBIX 3a7aHuii, 00ecreYrBaIoIUX KOPPEKIIHIO
PEryJsIY y4eOHO-TI03HABATENbHON JAESTEIbBHOCTH M KOHTPOJIb COOCTBEHHOI'O pPe3yJIbTaTa.

Temarnueckas u TepMuHoorndeckas jekcuka coorserctsyetr OOIT OOO.

Hns  oOyuarommxcss ¢ 3IIP  cyliecTBEHHBIM —SBISIIOTCS TPHEMBI  pabOTHI ¢
JIEKCUYECKUM MaTepHalioM Mo npeamety. [IlpoBoautes cnenuanbHas padoTa o BBEICHUIO B
aKTUBHBIM CJIOBaph OOYYalOIIMXCS COOTBETCTBYIOWIEH TepMHUHONOTUU. M3yuaemblie
TEPMHUHBI BBOJAATCS Ha TMOJMCEHCOPHON OCHOBE, O0s3aTeibHa BHU3yallbHAs MOJJEPXKKA,
IITOPUTMBI paOOTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyITU3AI[UUTEPMUHOJIOTHH.

Mecto yueoHOTro npeamera «MareMaTuka» B yueOHOM IJIaHe

B cootBercTBUN ¢ DenepanbHbIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111er0 00pa3oBanus yueOHbIN mpeaMeT «MaTeMaTHKa» BXOJUT B MPEAMETHYIO
obnacth «MarTeMaTuka U UH(POpPMATHKA» U SBISETCS 00sS3aTeNbHBIM I u3ydeHus. B 5-9
KJlaccax yuyeOHbIN npeamer «MaTtemaThkay TpaJulMOHHO U3Y4YaeTcsl B paMKaxX CIEAYIOIIUX
y4eOHBIX KYpCOB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anrebpay (BKJIIOYAsl JIEMEHTHI CTATUCTUKU M TEOPHH BEpPOSITHOCTEH) U« eomeTpusy.
Hacrosimeld mporpamMMoil BBOIAMTCS CaMOCTOSITENbHBIA Y4eOHBIN Kypc «BeposTHOCTh U
CTaTUCTUKA.

Hacrosimiedd mporpamMmoii mpenycMaTpuBaeTcsl BBIJCICHHE B y4eOHOM IIJIaHE Ha
M3y4YeHHEe MaTeMaTHKU B 5—6 Kilaccax 5 yueOHBIX YacOB B HEJIENIO B TEUEHUE KaXKI0roroja
oOydeHus1, B 7-9 kiaccax 6 y4eOHBIX YaCOB B HEJEIIO B TEUCHUE KaXKJOTO roja o0ydeHus,
Bcero 952 y4eOHBIX Yaca.

Conepxxanne ydeOHOro mpeamera «MaremaTuka», MNpeACTaBICHHOEe B pabodeit
nporpamme, cootBercTByeT PI'OC OOO, IlpumepHoil OCHOBHOM 00pa3oBaTenbHOMN
nporpaMme OCHOBHOTO o0miero ooOpasoBaHusi, [IpumepHON ananTHpOBaHHONW OCHOBHOM
o0pa3oBaTeIbHONW TpPOrpaMMe OCHOBHOTO OOIIEero o0pa3oBaHWsi OOyYarommxcs C
3aJIeP>KKOM MCUXUYECKOTO PA3BUTHSIL. ...



I[TPUMEPHA PAGOYAS ITIPOIPAMMA YUYHEGHOI'O KYPCA
«MATEMATHKA». 5-6 KITACCBI

Lenu usyyenus yuedOHOro Kypca

[TpropuTeTHBIMU LIEISIMU 00yUYEHUSI MaTEMATUKE B 5—6 Kiaccax SBISIOTCA:

" [poaoJDKeHHE (POPMHUPOBAHMS OCHOBHBIX MATEMAaTUYECKHUX TMOHATUH (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas Qurypa), OOECINEUYUBAIOIIMX MPEEMCTBEHHOCTh H
NEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

® pa3BUTHE MHTEJUICKTYAJbHBIX U TBOPYECKUX CIOCOOHOCTEM oOyuaroutuxcs ¢ 3IIP,
MIO3HABATEIbHOM AKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHHI, HHTEpEeca K U3yUYECHHIO
MaTE€MAaTHUKU;

® noxaseaeHue oOyuaromuxcs ¢ 3IIP Ha nocTynmHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKU U OKPYKAIOIIET0 MUPA;

" (popmupoBaHue (YyHKUIMOHAIBHOM  MaTeMaTHYE€CKOW TIPaMOTHOCTU:  YMEHHS
pacrmo3HaBaTh MaTeMaTH4YeCKHE OOBEKTHI B pEAlTbHBIX >KHU3HEHHBIX CUTYyaIlHsX,
IPUMEHITh OCBOCHHBIE YMEHUS [UIsl PEIICHUS NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad,
MHTEPIPETUPOBATh MOJYYCHHbIE pPE3YyJbTaThl U OLEHHBAaTh MX HA COOTBETCTBUE
MPaKTUYECKOU CUTYallUH.

OcCHOBHBIE JIMHHM COJEpKaHUs Kypca MaTeMaTHKu B 5-6 kimaccax —
apudmeTnueckass U TeOMETpUYEecKas, KOTOpbIE DPA3BUBAIOTCS MapajyielbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO, HE HE3aBHUCHMO OJIHa OT JPYroil, a B
TECHOM KOHTaKT€ M B3aUMOJEUCTBUU. B Kypce MpOMCXOOUT 3HAKOMCTBO C 3JIEMEHTaMU
anreOpbl U ONUCATEIBHON CTATUCTUKHU.

Wzydyenne apudmernueckoro marepuana HAuYMHAETCS CO CHUCTEMAaTH3allud U
pa3BUTHUSl 3HAHUN O HATypaJbHBIX YMCIIAX, MOJYYEHHBIX B HauajdbHOM mikone. [Ipu stom
COBEpUICHCTBOBAHUE BBIYUCIUTEILHON TEXHUKU U (OPMUPOBAHHE HOBBIX TEOPETUUYECKUX
3HAaHUHN COUYeTaeTCs C Pa3BUTHEM BBIUMCIUTENBHON KyJIbTYpbl, B YACTHOCTH C OOy4eHHEM
MPOCTEUIINM NOpUEMaM MPUKHUJIKA W OLEHKU pPe3yJbTaTOB BbIUMCICHUN. I3yueHue
HaTypaJbHBIX YMCEJ MPOAOIKAETCA B 6 Kilacce 3HAKOMCTBOM C HAaYaJIbHBIMU TMOHSTHSIMHU
TEOPUHU JECIIUMOCTH.

Jpyroii kpymHbIA OJIOK B cOAepXKaHUM apu(PMETHUECKOW JMHUU — ITO JPOOH.
Havano wm3yuyeHuss OOBIKHOBEHHBIX W JECATHYHBIX ApoOEed OTHECEHO K 5 Kiaccy. ITo
MEPBBIA 3Tall B OCBOEHUU APOOEid, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIESMH,
MOHATUAMHU TeMbl. [Ipu 3ToM paccMoTpeHHe OOBIKHOBEHHBIX ApoOei B MOTHOM 0O0BEME
MPEIIIECTBYET U3YUECHHUIO JECITUYHBIX IPpOoOeii, 4To 11e7ecoo0pa3Ho ¢ TOUKU 3PEHUS JTOTHKU
W3JI0’KEHUS YMCIOBOM JIMHUM, KOTJIa MpaBuiIa JAEUCTBUNA C ACCATHUYHBIMU APOOSMU MOXKHO
000OCHOBATh Yy’K€ M3BECTHBIMU AJTOPUTMAMHU BBIMOJIHEHUS] JEHCTBUN C OOBIKHOBEHHBIMU
Apo0sMu. 3HAKOMCTBO C JIECATUUHBIMU JAPOOSMHU PaCIIUPUT BO3MOMXKHOCTH Il TOHUMAHMS
oOydJaImuUMHCS TPHUKIAJHOTO TPUMEHEHHs] HOBOW 3alHWCH TPU H3YYEHUU JIPYTUX
MPEeIMETOB U MPHU MPAKTUYECKOM HCIOIb30BaHUU.

K 6 xmaccy oTHecéH BTOpOW »dTam B U3y4EeHUH JApoOeH, TAe NPOUCXOIUT
COBEpPIIICHCTBOBAHNE HABBIKOB CPAaBHEHHMS U TNpeoOpa3oBaHHs IpoOei, OCBOCHHE HOBBIX
BBIYMCIUTENBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYUCICHUH, B TOM UMCJIe 3HAYCHUHN
BBIPAKEHUH, COJEPKAIUX U OOBIKHOBEHHBIC, U JIECATUUYHbIE JPOOH, YCTAaHOBIIEHUE CBA3EH
MEX]ly HOUMH, paCCMOTPEHHE MPUEMOB PEIIeHUs 3a1a4 Ha JPOOH.

B Havase 6 ki1acca IpOUCXOIUT 3HAKOMCTBO C IMOHSATHUEM IPOLIEHTA.

Oco0EHHOCTBIO M3YYEHHS TOJIOKUTEIBHBIX U OTPHUIATENIbHBIX YHUCEN SIBISETCS TO,
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YTO OHH TAKXKE MOT'YT PaCCMAaTPUBATBLCS B HECKOJIBKO ITAIOB.

B 6 kiacce B HayaslensyueHus: TeMbl «llojoKHUTENbHBIE U OTPULATENBHBIE YUCIIA»
BbIIENsIeTCs ToaTeMa «Llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU
YUCJIaMU U JEHUCTBUSAMU C MOJIOKHUTEIbHBIMU U OTPULATEILHBIMU YHCIAMH IIPOUCXOIUT Ha
OCHOBE COJIEP’KATEIBHOI0 MOAX0Aa. DTO MO3BOJIAET HA JOCTYIIHOM YPOBHE IO3HAKOMMTH
yYaluXcsl MPAaKTHYECKH CO BCEMH OCHOBHBIMU MOHSTHSIMH TEMBI, B TOM 4YHCIE H C
MIpaBUJIAMH 3HAKOB IIPU BBIOJIHEHUH apU(PMETUYECKUX IEHCTBUM.

W3ydeHue paiyoHaJbHBIX YMCE]I Ha 3TOM HE 3aKOHYMTCH, a OyJeT MPOAOKEHO B
Kypce anreOpbl 7 Kiacca, YTO CTAHET CIEAYIOIIMM MPOXOJOM BCEX NPUHIMIHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JielleHue TPyJIHOCTEH oOJsierdaeT BOCHpPHUITHE Marepuaia, a
pacrpesieJieHle BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipy o0OyuyeHMM peneHHI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax MCIOIb3YIOTCS
apupMeTnueckue MNpUEMBbI pelieHus. TeKCTOBble 3ajayM, pellaeMble MpU OTpaboOTKe
BBIUMCIIUTENIBHBIX HABBIKOB B 5—6 KjlaccaX, pacCMaTpHUBAIOTCA 3a7a4d CIETYIOIINX BUIOB:
3aladyl Ha JBW)KEHUE, HAa YacTH, Ha MOKYNKH, Ha pabOTy W TNPOU3BOAUTEIHLHOCTb, Ha
IPOLEHTHI, Ha OTHOWIEHHs M nponopuuu. Kpome Ttoro, oOydaromuecs: 3HAKOMSTCS C
npuéMaM pelieHus 3anad nepebopoM BO3MOXKHBIX BAPUAHTOB, ydarcsi paboTaTth C
uH(pOopMaLMel, TpeICcTaBIeHHON B popMe TabIuL MU IUarpaMM.

B pabGoueli mporpamme mpeaycMoTpeHO (GOPMHUPOBAHHE MPOIEICBTHUECKUX
anreOpanyecKux IMpejcTaBlIeHuil. bykBa kak CUMBOJ HEKOTOPOTOYHCIA B 3aBUCUMOCTH OT
MaTEMaTU4YECKOr0 KOHTEKCTAa BBOJUTCS IIOCTENIEHHO. DyKBEHHass CHUMBOJIMKA IIMPOKO
UCIIOJIb3YETCS MPEXK/IE BCETO I 3alIUCH OOLIUX YTBEPKACHUM U NpeIoKeHuH, Gopmy, B
YaCTHOCTH JJIs1 BBIYMCIIEHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD YHUCIIA.

B kypce «Maremarukn» 5—6 KJIaccoB IpEACTABIECHA HaIJISIIHAs TE€OMETPUS,
HalpaBJICHHas Ha pa3BUTHE OOPa3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOI'O BOOOpa)KeHUS,
M300pa3UTENbHbIX yMEHUH. OTO BaXHBIM 3Tall B M3YYEHUH TEOMETPUHU, KOTOPBII
OCYILECTBIISIETCS HA HArJISIIHO-TIPAKTHYECKOM YPOBHE, ONHUpPAeTCs Ha HarjsIHO-0O0pa3zHoe
MBILIUIEHUE OOydJaromuxcs. bosbmias poiab OTBOAUTCS MPAKTHUECKOH JesTeNbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJeNUpoBaHuto. O0yuaromuecss 3HaKOMSTCSI ¢ T€OMETPUUECKUMU
¢urypamMu Ha MJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHITUMH KOHPUTYpALTUIMH, yUaTCs
M300paXkaTh WX HA HEJIMHOBAHHOW M KIJIETYATOW Oymare, pacCMaTpHBAIOT UX MPOCTEHIINE
cBoiicTBa. B mponecce wu3ydyeHMs HarIsSgHOM TE€OMETPUM 3HAHWs, IOJyYCHHBIE
o0y4arIKUMHUCS B HAYaIbHOW LIKOJIE, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY IUTaHy B 5—6 Kjaccax M3ydaeTcs MHTErpUPOBAHHBIA MpeaMeT
«MaremMatukay, KOTOPbII BKIIIOYaeT apu(pMEeTUIECKUN MaTepuall ¥ HATJISTHYIO TEOMETPHIO,
a TaKXe TMPOMEJEeBTUUECKUE CBEACHUS U3 anreOpbl, AJIEMEHThl JIOTUKM W Hadaja
OIMMCATEIbHOM CTATUCTUKH.

Y4eOHBIN TUTAaH HA W3yYEeHHWE MaTeMaTuKh B 5—6 Kilaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HEJEII0 B TEUYCHHE KaXJOro roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.
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Coaep:xanue yueOHOro Kypca (1mo rogam o0y4eHus )

5 KJIACC

Hamypanbhvle uucina u Hyo

Harypansnoe umcno. Psg nHatypanbHbix uymcen. Yucmo 0. M3oOpakeHue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOMN (YMCIOBOM) IPSIMOIA.

[lo3unmonHass cucremMa CUHCICHUS. Pumckas Hymepayus Kak npumep
Heno3uYUoOHHoU cucmemvl cuucienus’. JlecATHUHAS CHCTEMA CUUCTICHHSL.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYyPAJIbHBIX YHUCEI C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTrieHUE HATYpPaTbHBIX YHACET.

CnoxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOKEHHH. Brruntanue
Kak JielicTBUe, 0OpaTHOE CIOKEHHIO. YMHOXEHUE HATYpaJbHBIX UYUCEN; CBOMCTBA
HYJISl U €IMHUILIBI IPU YMHOXEHUHU. [[eneHne kak neiicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  gelicTBui, CBA3b  MexAy HuMH. [IpoBepka  pesyibraTa
apupmeTnyeckoro gedcTBus. llepemecTuTenbHOE U COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIOKEHUS U YMHOXCHHS, pacnpederumenbHoe C80UCmB80 (3AKOH)
VMHONCEHUSL.

Hcnons3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMIIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUMA.

Lenumenu u xpamuvle uwucna, paszlioxKeHWEe Ha MHOXUTenu. lIpocTteie u
cocTaBHbIe uucha. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJlbHbIM MOKa3aTEJEeM. 3alKuCh YHUCIa B BHUIAE CYMMBI
pPa3psAIHBIX CIAracMbIX.

UucnoBoe BbIpaXke€HUE. BpIlUMCIeHNE 3HAYEHUW YHCIOBBIX BBIPAXKEHUI;
MOPAJIOK  BBINOJHEHHUS  JAeucTBUU.  Mcmosib30BaHME  TPU  BBIYMCICHUSAX
MEPEMECTUTEIHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKECHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JpobW Kak CIOcoOE€ 3amMcH  YacTH  BEIWYHHBI.
OO6bikHOBEHHBIE ApoOu. [IpaBuiibHBIE U HeNpaBUIIbHBIE ApoOu. CMenianHas apoOb;

MpeACTaBICHUE CMEIIaHHOM APOOH B BUEC HEMIPABUILHON IpOOU M BBIJEICHUE LIET0NYaCTH
quclia W3 HenpaBWiIbHOW apobu. M3o0paxkenune apobeil TOUYkaMu Ha YHUCIOBOM TMPSMOM.
OcHoBHOe cBoiicTBO apodu. Coxpawenue Opobdeii. Ilpusedenue Opodu K HOBOMY
snamenamento. CpaBHeHUE ApOOEH.

CnokeHHME W BBIYMTaHUE JpoOel. YMHOXXEHHE W JieJieHHe JpoOei; B3aMMHO-
oOpatHble Apodu. Haxooicoenue uacmu yenoz2o u yenoeo no e2o 4acmu.

Hecatuunas 3amuck apooeit. [lpencraBmeHune JecATUYHON JapoObu B BHJE
OoObIKHOBeHHOM. WM300pakeHHe NecATUYHBIX JApoOeld TOYKaMH Ha YUCIOBOW MPSMOIA.
CpaBHeHHUE NIECATUYHBIX APOOEH.

Apudmernyeckue ACUCTBUS C AECCATUYHBIMHU ApoOsaMU. Okpyenenue Oecamuunbix
opobelt.

Pemienne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3a7a4 apuPMETHUECKUM CIIOCOOOM. Peuenue noeuieckuxzaoau.
Pewenue 3a0au nepebopom ecex 6o3moodicHvix eapuanmos. Vicnonab30BaHUE TPU PEIICHUN
3a/1a4 TaOJIHI[ U CXEM.
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Pemenue 3anay, colxepkalux 3aBHCHUMOCTH, CBSI3bIBAIOLIUE BEJIUYUHBI: CKOPOCTD,
BpeMsl, paCCTOSIHME; LI€HA, KOJIMYECTBO, CTOUMOCTh. ENUHUIBI U3MepeHus: Macchl, 00bEMa,
LIEHBI; PACCTOSIHUSI, BPEMEHHU, CKOpOCTH. CBSA3b MEXIy €IWHULIAMHU H3MEPEHMs Kaxaoh
BEJIMYUHBI.

Pemienrie ocHOBHBIX 3aa4 Ha IpoOwu.

[IpencraBnenue NaHHbBIX B BUJIE TAOIUL, CTOJIOYATHIX IUArPAMM.

HarasinHasi reomerpus

Harnsaguele npencraBieHus o purypax Ha IJIOCKOCTH: TOUYKa, IpsMasi, OTPE30K,Iyd,
yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, Kpyr. Yroia. IIpsmoii, ocTpelii, Tymou u
pa3BEPHYTHIE YTJIbL.

JlnuHa oTpe3ka, METPUYECKME €IWHULBI JUIMHBL J[IMHA JIOMaHOW, NEepUMETp
MHOTOYTOJIbHUKA. MI3MepeHne U MoCTpoeHHe YIIIOB C MOMOIIbIO TPAHCIIOPTHUPA.

Harnsaguele mnpeactaBieHuss o (urypax Ha  IUIOCKOCTH:  MHOTOYT'OJIBHHUK;
MPsIMOYTOJIbHUK, KBaJIpaT; TPEYTOIBHUK, O pageHcmae uzyp.

N300paxenue ¢uryp, B TOM uucie Ha Kietdatrod Oymare. [locmpoenue
KOH@uaypayuil u3z wacmeu npsamotl, OKPYHCHOCMU HA HEIUHOBAHHOU U Klemuyamoul bymaze.
Hcnonb30BaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[lnomaas  mpSAMOYroJIbHUKA W MHOTOYTOJBHHKOB,  COCTaBIEHHBIX U3
NPsIMOYTOJIbHUKOB, B TOM uucie QuUryp, u300pak€HHbIX Ha KieTyaToll Oymare. EnuHUIBI
M3MEpEeHus TUIOUIaaH.

Haensaouvie npeocmaenenus o npocmpaHcmeenHvlx Queypax: npsamoy2obHbli
napannenenuned, Kyb, MmHo2oepanHuku. HM3obpadcenue npocmeumux MHO202PAHHUKOS.
Pazeépmru xkyboa u napannenenuneda. Cozdanue mooeneii MHO202PAHHUKOG (U3 Oymacu,
NPOBOIOKU, NAACMUIUHA U OP.).

O6vém npamoy2oivbHo20 napaiieienuneoa, Kyoa. Eounuywst usmepenus oovéma.
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6 KJIACC

Hamypansusie uucna

ApudmeTrnyeckue AeMCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMHU YUCIaMu. YHCIIOBbIE
BBIDKEHUS, TMOPSAOK JCHCTBUI, UCHONb30BaHME CKOOOK. lcnonb3oBaHue mpu
BBIYUCJICHUSX TEPEMECTUTEIILHOTO U COYETATEJIbHOTO CBOMCTB CIOXKEHHMSI U YMHOXKEHUS,
pacnpedenumenbHo2o ceolicmea ymuoxcenus. OKpyriieHHe HATypalbHbBIX YHUCEIL.

JlenuTenn M KpaTHBIC YUCTA; Hauboabuull oowuil deiumens U HauMeHvllee odwee
Kpammoe. [lenumocms cymmsl u npoussedeHusi. JleneHue ¢ oCTaTKOM.

Jlpoou

OO6bikHOBEHHAsI 1poOb, OCHOBHOE CBOMCTBO ApoOH, cokparieHue napodeit. CpaBHeHUE
U ynopsiiouMBanue apodeii. Pemienre 3a1au Ha HaX0XACHUE YaCTU OT LIEJIOTO U 1IeJIOTO M0
ero yactu. J{poO6Hoe unciio kKak pe3ynbTaT jaenienus. lIpencraBienue AecaTUYHON npodu B
BHJI€ OOBIKHOBEHHOM poOU M BO3MOXKHOCTH MPEICTABICHUS OOBIKHOBEHHOU APOOU B BUJC
JecATUUHOM. [lecaTnynbie IpoOu U MeTpuYecKas cuctemMa Mep. ApupMeTHIeCKUe NeHCTBUS
Y YHCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

OtHomienue. JlenmeHue B JaHHOM OTHOIICHMH. Macwmab, TPONOPIHSL.
IIpuMeHeHne MponopLHii PY PELICHUH 3a4a4.

[lonsitue mporeHTa. BhiuncieHue MpoOIEHTa OT BEIWYMHBI W BEIUYMHBI MO €€
MPOLIEHTY. BhIpaskeHne MpoIeHTOB JeCATUYHBIMU JIpo0siMU. Perienne 3amaq Ha MPOIICHTHI.
BripaxeHue OTHOLIEHHS BETUYUH B MIPOLICHTAX.

Ilonosxcumenvhvle u ompuyamenvbHovle Yucia

[TonoxkutensHbie W oOTpHUIaTeNbHble uucna. llenbie uucma. Moodyns uucaa,
2eomempuyeckas uHmepnpemayus mooyisa uucia. I3o00paxeHue yucen Ha KOOPAUHATHOU
npsamoit. Yucnoevie npomesrcymxu.

CpaBHenue uyucen. ApudmeTHUYecKUe JCUCTBUA C  TOJOXKUTEIBbHBIMA U
OTPULIATEIIbHBIMU YUCIIAMHU.

[IpssMoyroipHas cucTeMa KOOpPAMHAT Ha IJIOCKOCTH. KoopauHaTel TOYKM Ha
IJIOCKOCTH, abcumcca M opauHata. IloctpoeHne Toyek W (Uryp Ha KOOpPJAMHATHOU
MJIOCKOCTH.

bykeennvie svipasricenus

[Ipumenenre OyKB Ui 3alMUCH MAaTEMAaTHYECKUX BBIPAXKEHUN W MPEITIOKECHUN.
CaoiicTBa apuMeTHUECKUX ACUCTBUI. ByK@eHHble 8bIpAdiCEeHUS U YUCT0Bble NOOCTNAHOBKU.
BykBeHHbIE paBEeHCTBa, HAXOXIACHUE HEW3BECTHOro KommoHeHTa. dopmyinsl; hopmybl
NepuMeTpa U TUIONIAIU MPSIMOYTOJIbHUKA, KBaJIpaTa, 00véma napaiieienunedd u Kyoa.

Pewenue mexkcmoeguvix 3a0au

Pemenue TekcTOBBIX 337124 apU(PMETHIECKUM CIIOCOOOM. Peutenue noeuieckux3aoat.
Pewenue 3aoau nepebopom ecex 603M0AHCHBIX 8aPUAHMOS.

Pemenue 3anay, coaepauiux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYUHBI: CKOPOCTH,
BpEMSI, pacCTOSHUE; II€HA, KOJIWYECTBO, CTOMMOCTD; MPOU3BOJAUTEILHOCTh, BPEMs, 00BEM
paboTtel. EquHUIIEI U3BMEPEeHHS: MacChl, CTOUMOCTH; PACCTOSHUSA, BpeMEHH, CKOpOoCcTH. CBS3b
MEXy eIMHUIIAMU U3MEPECHHS KaKI0N BETUINHBI.

Pemienue 3agad, CBSI3aHHBIX C OTHOLIEHUWEM, MPOMOPLUUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLICHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

CocmasneHue OYK8eHHbIX 8bIPAN’CEHULL NO YCI08UIO 3A0AYU.

[IpeacraBieHue JaHHBIX C TOMOIIBIO TaOnuIl U Auarpamm. CronduaTeie JUarpaMmbi:
YTCHHE U TOCTpOeHUE. UTeHHE KPYTOBBIX TUATPAMM.

Haznaonan zeomempus

Harnsgasie npencraBieHust o Gurypax Ha IJIOCKOCTH: TOYKA, IIpsiMasi, OTPE30K, Iy,
yTOJI, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,KPYT.

Bzaumnoe pacnonosxcenue 08yx npaAmMbIX HA NIOCKOCMU, NAPANIelbHble HpSMble,
nepnenouxyisipuvie npamvle. IsMepeHue pacCTOSHUN: MEXKy IBYMSI TOYKaMH, OT TOYKH JI0
MPSIMOIA; [UTMHA MapHIpyTa Ha KBAJApPaTHOM CeTKe.

H3mepenue U MOCTPOCHUE YIIJIOB C IOMOIIBIO TpaHCIOPTUPA. BUIBI TPEeyTroabHUKOB:
OCTPOYI'OJIbHBIM, MPSIMOYTOJbHBIM, TYNOYTOJbHBINA; PaBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.

YeTbIpEXyTONBHHK, MIPUMEPHI YEeTHIPEXYTOITHLHUKOB.
[IpsiMOyronpHUK, KBaJpaT: UCIOJb30BAHUE CBOMCTB CTOPOH, VYIJIOB, JHaroHale.
Hzo0bpascenue ceomempuueckux ¢ueyp Ha HEIUHOBAHHOU Oymaze C UCNONIb308AHUEM
YUPKYIIA, TUHEUKY, Y2olbHuUKa, mpancnopmupa. 1locTpoeHus Ha kieT4atoi Oymare.

[lepumerp MHorOyrosnbHHKA. [loHsTHE mMomAanu (UTYpHI, €IUHUIIBI W3MEpPEHUs
wiomaau. [Ipubnmxénnoe u3MepeHue miomaan GuUryp, B TOM 4uciie Ha KBaJpaTHOU CEeTKe.
Ipubnusicénnoe usmepenue OnUHbL OKPYHCHOCU, NAOWAOU KpY2d.

Cummempus: yeumpanvhas, oceeas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBIX hu2yp.

Haensonvie npedcmasnenuss o npocmpancmeennvix gueypax: napaiieienuneo, Kyo,
npusMa, nUpamuoda, KoHyc, yuiuHop, wiap u cgepa. H3zobpasicenue npocmpaHcmeenHvlx
Gueyp. Ilpumepvl pazeépmox MHO202pAHHUKOS, yuiuHopa u xouwyca. Cozdanue mooeneti
NPOCMPAHCMBEHHBIX ueyp (U3 Oymazu, npo8oaOKU, NAACMUTUHA U Op.).

Ilouamue o060véma, eounHuyvt uzmepenusi o06wvéma. QOOVEM  NPAMOY20IbHO20
napannenenuneoa, Kyoa.
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PABOYAS ITPOIT'PAMMA YUEBHOT'O KYPCA «AJIT'EBPAY.
7-9 KITACCBI

Henu usyyenus yuedOHOro Kypca

AnreOpa sBISETCS OJTHUM U3 ONOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00ECIIEUNBAET
M3Y4YEHUE JPYIUX AUCUUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMAHUTApPHOTO IUKJIOB,
e€ OCBOEGHHE HEOOXOAMMO ISl MPOJOJDKEHUS 00pa30BaHHA WM B IOBCEJHEBHOM JKU3HH.
Pa3Butne y oOydarommxcs Hay4HbIX MPEACTABICHUNA O MPOUCXOXKACHUHUU CYIIHOCTH
anredpanyeckux abCTpakluid, croco0e OTpaKeHHs MAaTeMAaTHYECKOW HAyKOH SIBICHHUA U
MPOLIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEMAaTHYECKOTO0 MOJEIMPOBAHUS B HAYUYHOM
MO3HAHUU U B TPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
KAueCTB MBILUICHHS], HEOOXOAUMBIX JUISl aJaliTallid B COBPEMEHHOM LIM(PPOBOM OOLIECTBE.
N3yyenune anreOppl eCTECTBEHHBIM 00pa30M OOeCIeurBaeT pa3BUTHE yMEHHS HAOJII0JaTh,
CpaBHHMBaTh, HAXOAUTHh 3aKOHOMEPHOCTH, TPEOYEeT KPUTUYHOCTHU MBIIUIEHHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBaTbH CBOM JEMCTBUSI U  BBIBOABI, (POpPMYIMpPOBATH
yTrBepkaeHus. OcBoeHne Kypca anreOpbl 00ecreyrBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHHUS
00y4aroIUXCsl: OHU UCTIONB3YIOT JeAYKTUBHBIC M MHAYKTUBHBIC PACCyKIEHUs, 0000IIeHHE
M KOHKpETH3alMio, abcTparupoBaHue M aHaiorutro. OOyueHue anreOpe mpenrnosiaract
3HAYUTENbHBIH O00BEM  CAMOCTOSITENIBHOM  JESTENIbHOCTH  OOYYaloIIMUXCS, IMO3TOMY
CaMOCTOSITEIbHOE pelIeHHEe 3a/lad eCTECTBEHHBIM 00pa3oM SIBISIETCS pealin3alueit
JEeSTEIIbHOCTHOTO MPUHLUIIA O0YUYEeHHUS.

B ctpykType mporpammbl yu4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE

MECTO 3aHMMAlOT COAEP)KATEIbHO-METOANYECKUE JUHUU: «Yuclia U BBIYUCICHUN»;
«AnreOpandecKkue BBIPAKEHUD»; « Y PABHEHHS U HEPABEHCTBAY;
«DyHkum». Kaxnas W3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUW pPA3BUBAETCA Ha
OPOTSDKEHUU TPEX JIET U3yYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch |
B3aMMOJICHCTBYSl C JAPYTMMH €ro JuHUSAMU. B Xozme u3ydeHus Kypca oOydaromumcs
MIPUXOJNUTCA JIOTHYECKU PACCY’KJaTh, UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3M C JTUM LI€JIeCOO00Pa3HO BKIIOYUTh B MPOTrPaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
NPOHU3BIBAIOIIME BCE OCHOBHBIE  pa3lelbl MaTeMaTH4YecKoro  oOpa3oBaHUS |
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOIIMMKCS OCHOB YHUBEPCAJIBHOI'O MaTEMaTH4YECKOTO
s3bika. Takum o0Opa3oM, MOXKHO YTBEpPXKJaTh, UYTO COJIEPKATCIBHOW U CTPYKTYypHOU
0COOEHHOCTBIO Kypca «Anredpay sIBISIETCS €ro MHTErPUPOBAaHHBIN XapakKTep.

Copnepxxanne nuHUM «Yuciia ¥ BBIYMCIEHUS» CIYKAT OCHOBOW I JAJIbHEUILETO
M3Y4YeHHs] MaTEeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy OOy4YarOMIMXCA JIOTUYECKOTO
MBILIUIEHUS, (POPMUPOBAHUIO YMEHHSI TIOJIB30BAThCS AITOPUTMAMU, a TaK)Ke MPHOOPETECHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MOBCEIHEBHOW XU3HU. Pa3BuTHe MOHATHSA O
YUCJIE B OCHOBHOW IIKOJIE€ CBA3aHO C PAlMOHAJIBHBIMU W HPPALMOHAIBHBIMM YHCIIAMH,
dbopMUpOBaHMEM TMPEACTABIEHUN O JACHCTBUTENILHOM 4YHCIE. 3aBeplleHHe OCBOCHHS
YHCIIOBOM JIMHUHM OTHECEHO K CTapIIeMy 3BEHY 00IIerooopa3oBaHusl.

CopepxaHnue ByX alireOpandeckux JUHUN — « Aredpanyeckue BhIpaKeHUs» U
«YpaBHEHHS M HEPABEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHUIO Yy  OOydarolUXCs
MaTeMaTHYEeCKOro ammapara, HeoOXOJUMOTro AJisl pelleHUs 3a/Jady MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTHKO-OPMEHTHPOBAHHBIX 3a/1a4. B OCHOBHOH mIKOJe yueOHbI MaTepuan
TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BbIpaXXCHHWH. AnreOpa IEeMOHCTPHPYET 3HauCHHE
MaTE€MaTHKN KakK A3bIKa JJIsl NOCTPOCHUS] MAaTEMAaTUYECKUX MOJIEINEH, OUCAHUs MPOLECCOB
U SBJICHUN pealbHOro Mupa. B 3amaum oOydenus anreOpe BXOIAT Takke AaibHeHIiee
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pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YAaCTHOCTH, JJSI OCBOCHUS
Kypca WHPOPMATHKH, W  OBJAQJCHHE HABBIKAMU JCAYKTUBHBIX  PACCYKICHUM.
[IpeoOpazoBanne CUMBOIBHBIX (POPM BHOCUT CBOM CHEIM(PUUYECKUN BKIAJ B pa3BUTHE
BOOOpakeHHUsI, CIIOCOOHOCTEN KMaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxkanne (PyHKIUMOHATBHO-TpaQUUECKON JMHUM HAIEICHO Ha TMOJy4YeHHE
IIKOJIbHUKAaMU 3HaHUM O (QYHKIMSIX KaKk BaKHEHIIeH MaTeMaTH4eCKOW MOJIEeNu st
ONMCAHUS U MCCIEAOBAHMS Pa3HOOOPa3HBIX MPOLECCOB U SIBJIEHUI B MPUPOJIE U OOLIECTBE.
N3yyenne »sToro marepuana CrnocoOCTBYeT pa3BUTUIO Yy OOydYarommxcs YyMEHUs
MCIOJIb30BaTh Pa3jIMYHbIE BBIPA3UTEIbHBIE CPENICTBA S3bIKA MAaTEMAaTUKH — CIOBECHBIE,
CUMBOJIMYECKHE, TpauyecKue, BHOCUT BKJIaJ B (OPMHUPOBAHHE MPEICTABICHUA O POIU
MaTeMaTUKU B Pa3BUTHUU IUBUIIU3ALUU U KYJIbTYPBHI.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMy TMiaHy B 7-9 kiaccax wu3ydaerca y4eOHBbI Kypc

«Anre0Opa», KOTOpPBI BKIIOYAET CJEAYIOLIME OCHOBHBIE pAa3AENbl COJEPIKAHUSA:
«Yucna U BBIYHCICHUN», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIUN.

VY4eOHbIii TJ1aH Ha U3yYECHHE anreOphl B 7—9 Kaccax OTBOIUT HE MeHee 3 y4eOHBIX
YacoB B HEJENIO0 B TEUYCHHE KaXKIOTO rojia o0yueHHs, BCEro 3a TPU roja oO0yueHus — He
MeHee 306 y4eOHBIX JacoB.

Conep:xxkanue yueOHOro Kypca (mo rogam o0ydeHmus )
7 KJIIACC

Yucna u evluucieHus

PauunonanbHbIe Yncaa

JlpoOu 0OBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0/l OT OJHON (OpPMBI 3anmucu apodei K
npyroii. IloHsiTue palMOHaTBPHOTO 4YHCNA, 3aliCh, CpPaBHEHHE, YIOPSAOYHMBAHUE
paIMOHATILHBIX YHCENl. ApU(PMETHICCKUE ICUCTBYS C pallMOHAIBHBIMU YHCcIaMH. PemeHue
3a/lay W3 pealibHOM MpaKTUKU Ha 4acTd, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM  TIOKa3aTeleM: OIpejaeieHue, MpeoOpa3oBaHHE
BBIPQKCHHUI HA OCHOBE OTPEACIICHHSI, 3aITUCh OOJBIINX YHCET.

[TporieHThI, 3aTUCh TPOLIEHTOB B BUJIE IPOOU U IpoOH B BUE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a41 Ha TPOIEHTHI, PEIICHUE 3a]]a4 U3 PEATbHON TTPAKTUKH.

[Ipumenenue MPU3HAKOB JIETTUMOCTH, pa3JIoKEeHUE Ha  MHOXHTEIN
HaTypaJbHbIX YUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM  YHCIIE npsmasi u  oOpaTHas
MPONOPIIMOHATIBHOCTH.

Anzeopauueckue eviparxccenus

[lepeMeHHbIe, 4YHCIOBOE 3HAUCHHE BBIPAKCHHUS C TepeMeHHOU. JlomycTumele
3HAYCHHUS TEPeMEHHBIX. [IpencTaBieHHe 3aBHCHUMOCTH MEXKIy BEIMYMHAMU B BHUJIC
¢dopmynsl. Beraucnenus mo gpopmynam.

[Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHHUN, TOXKICCTBEHHO paBHbIE BBIPAXKEHUS,
npaBWiia NpeoOpa3oBaHMs CyMM M MPOU3BEACHHM, NpaBUiia PACKPBITUS CKOOOK U
MIPUBEICHUS MTOTOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENEHH C HATypaIbHBIM MTOKA3aTEJIEM.
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OpHounensl M MHorouwieHsl. CreneHb MHorowieHa. CroeHue, BBIUUTAHUE,
YMHOKE€HHUE MHOTIOWIEHOB. POpMysbl COKpAIIEHHOIO YMHOXKEHMS: KBaJpaT CyMMBbl U
KBaapaT paszHoctu. dDopmyna pa3HOCTH KBagpaTroB. PasnokeHWEe MHOTOYICHOB HA
MHOKHTEIH.

Ypasnenusn

VYpaBHEeHHE, KOpPEHb ypaBHEHMs, IpaBWjia IpPeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHHI.

JIuneliHOe ypaBHEHME ¢ OAHOU IEPEMEHHOM, YNCI0 KOPHEW JIMHEWHOrO YpaBHEHUS,
pelIeHne JTMHEHHBIX ypaBHeHU. CoCcTaBlIeHHE ypaBHEHUH 10 YCIOBUIO 3ajaud. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

Jluneiinoe ypasnenue c¢ 06yma nepemennvimu u e2o 2pagux’. Cucrema IBYyX
JUHEWHBIX YpaBHEHMH C JAByMs IepeMeHHbIMU. PelieHue cucteM ypaBHEHUH criocoOoM
MOJCTaHOBKHU. [IprMepsI peleHus TEKCTOBBIX 3aa4 ¢ TOMOIIBIO CUCTEM YPABHEHMIA.

Koopounamut u cpagpuru. @ynkyuu

Koopannara Toukn Ha npssMoi. YucinoBsle MpoOMEXYyTKU. PaccTossHue MEXITy ABYyMS
TOYKaMHU KOOPJIMHATHOM MPSIMOU.

[IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA TOYKU HA
KOOpAMHATHOMU MIocKocTH. [Ipumepsl rpadukoB, 3aganHbix Gopmysnamu. YteHue rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN.

[Tonarue gynkuuu. I'paduk ¢ynxmuu. CpoiictBa ¢yHkimid. Jluneitnas QyHkuus, eé
rpaduk. I'paduk Pynkimu y = kx + b. Ipaguueckoe pewerue nunelinvix ypasueHuil u
cucmem TUHEUHbIX YPAGHEHUI.

8 KJIACC

Yucna u evluucienus

KBanpaTHbiii KopeHb U3 uucna. [louamue o6 uppayuonanvrom uucie. /lecaimuynvle
npUOIUICEHUST UPPAYUOHATLHBIX Yucen. CBOMCTBA apu(METUIECKUX KBAAPATHBIX KOPHEU U
WX TPUMEHEHHE K MpeoOpa3OBaHUI0 YHUCIOBBIX BBIPAKEHUNW U BBIUKCICHUSIM.
JleticmeumenvHuble wucaa.

CreneHsb c 11eJIbIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3allUCh YKCTA.

Anzeopauueckue eviparxcenus

KBanmpaTHblli TpEXWIECH; pa3J0KEHUE KBAJIPATHOIO TPEXUIEHA HA MHOXKHUTEIIH.

Anrebpandeckas qpoOb. OCHOBHOE CBOMCTBO alreOpandeckoil ApoOw.

CrnoxeHue, BbIUMTAHUE, YMHOXXCHHE, JEJICHHE anreOpandeckux apooOeit. PammonanbHbIC
BBIPKEHUS U UX MpeoOpa3oBaHue.

Ypaeunenus u nepasencmea

KBanpatHoe ypaBHeHue, QopMylia KOpHEW KBaJpaTHOrO YypaBHEHHUs. Teopema
Buema. Pemienue ypaBHEHMH, CBOJSIIMXCSA K JIMHEMHBIM M KBaapaTHbIM. [Ipocreimme
JIpOOHO-pAIMOHATBHBIC YPABHEHUSI.

I'paghuueckas unmepnpemayus ypasHeHuu ¢ O08YMsA NEPEMEHHbIMU U CUCIEM
JIUHEUHBIX YpasHeHull ¢ 08yms nepemerHuiMu. [IprUMepbl pelieHus CUCTEM HEeIMHEWHBIX
YPAaBHEHUU C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIoCOOOM.

UucnoBbsle HEpaBEeHCTBA M MX CBOWCTBAa. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCHUIIBHOCTh HEpAaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM MepeMeHHOU. CUCTEeMBI
JIMHEWHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.

Dynkyuu
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[Tonsarue ¢pynkmu. O61acTh ONpeneNeHns 1 MHOKECTBO 3HAYEHUH (PyHKIUU.
Crioco6b1 3a1anust GyHKITHIA.

I'padux pynknun. Utenue cBoiicTB GyHKuu 1o e€ rpaduky. [Ipumepsirpadukon
GyHKUIUN, OTpaKalOIIMX peaJbHbIe MPOLIECCHI.

OyHKIMKM,  ONHCHIBAIOIIME  MPSAMYyH0O W OOpaTHYH  MPONOPIHOHAIbHBIC

3aBUCUMOCTH, MX rpaduku. Pynkmun y = x%,y = x°,y = VX ¥ =k Ipaduueckoe

peuienue YpagHeHuil U cucmem YpasHeHul.

9 KJIACC

Yucna u eévtuucienus

JelcTBUTEIbHBIE YHCJIA

PanmoHanbHble YWCTA,  UppayuoHaibHble UYUCAA, KOHEeYHble U OeCKoHeuHble
decamuunvle Opodou. Muoocecmso OelicmeumenvHblX yuce, Oelcmeumenvhbvle Yucia Kax
beckoHeyHvle OecsimuuHvle Opodu. Bzaumno o0no3HauHOe coomeemcmeue MmedxHcoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvHblX  Hucell, apugmemuueckue  Oeticmeusi ¢
oeticmeumenbHblMU YUCTAMU.

N3mepenusi, npudInKeHnsi, OLEHKH

PazMepsl OOBEKTOB  OKpYXAlOIIEro  MHpa, JUIMTEIBHOCTh  MPOIECCOB B
OKPY’KaOIIEM MUDE.

[MpubnnxénHoe 3HaUeHHE BEIMYMHBI, TOYHOCTh NpuOImxkeHus. OKpyTieHUeYnces.
[Ipukuaka u OLEeHKa pe3yJIbTaTOB BIYUCICHU.

Ypasnenun u nepasencmea

YpaBHeHUs C OAHON NEepeMeHHOH

JIunelinoe ypaBHeHue. PemieHne ypaBHeHHN, CBOIAIINXCS K JIMHEWHBIM. KBanpaTHoe

ypaBHeHHe. PenieHue ypaBHEHUH, CBOJSIIMXCS K KBaJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepwvl pewienus ypagHeHuli mpemvei u Yyemeeépmou
cmenenetl pasnodtceHuem Ha MHOMCUMENU.

Pemenue npoOHO-palimoHalIbHBIX ypaBHeHUH. Pemienue

TEKCTOBBIX 3a/1a4 aJIreOpandeckKuM METOJIOM.

CucremMbl ypaBHeHUH

VYpaBHeHHUE ¢ IByMs IIEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM IByXJIMHEHHBIX
YPaBHEHUU C IBYMs IEPEMEHHBIMU. Pemienue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEelHoe, a Jpyroe — BTOpOH cTeneHW. ['paduyeckas HHTEpHpeTalus CHCTEMBbI
YPaBHEHHM C IBYMsI IEPEMEHHBIMHU.

PelieHre TeKCTOBBIX 3a/1a4 alreOpandeckKuM CrocoOoM.

HepaBencrBa

YuciioBble HEPaBEHCTBA U UX CBOWCTBA.

Pemenne TMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU. Pemenne cucreM JIMHEUHBIX
HEpaBeHCTB C OnHOM mepemenHoil. KBagpatHeie HepaBeHcTBa. [ 'paduueckas
MHTEpIIpeTalysl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

Dyukyuu

KBanpatnunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona, KOOpaAUHATHIBEPILINHBI
napaboJibl, OCh CAHMMETPHH MapadoJIbl.

['paduku byHKIUHI: y = kx, y =kx + b, y= x%
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y= xy= k-}lg UX CBOWCTBA.

Yucnoevie nocnedosamenvHocmu

Onpenenenne u cnocodbl 3aJaHUS YMCJIOBBIX NOC/IEA0BATEIbHOCTEI

[lonsiThe  YKMCJIOBOW  MOCJENOBATEIIBHOCTH.  3aJlaHWE  TOCIEJ0BATEIBLHOCTH
PEKYpPpPEHTHOM (popMyIoil 1 GopMyJIOif 1-T0 UJieHa.

ApudmMernueckasi 4 reoMeTpudecKasi MPorpeccuu

Apubmerndeckass u Treomerpuueckas mporpeccud. Dopmynsl  n-ro  uyieHa
apuMeTHUeCKON U TEOMETPUUECKON MPOrPecCrii, CyMMbI TIEPBBIX /1 YJICHOB.

H300padsicenue uneHos apugmemudeckou U 2eomMempuidecKoi npoepeccutl mo4Kkamu

Ha KoopouHamHou niaockocmu. Jluneunwviti u 9xcnoneHyuanvHulti pocm. CrodcHvle
npOYeHmol.
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PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KITACCBI

Lenu usyyenus yuedOHOro Kypca

O6mue nenu um3ydeHus: yuyeOHoro kypca «I'eomerpusi» mpencrasieHsl B [TOOII
OOO. Onu 3aknroyaroTcs, MPEXJIe BCEro B TOM, YTO HA YPOKAaX IeOMETpUH 00ydaroluiics
YUUTCA MPOBOJUTH JIOKA3aTENIbHBIE PACCYKIECHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEHUS,
JOKa3bIBaTh WCTUHHBIE YTBEPKIEHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyXJIeHUsl «OT TPOTHUBHOIO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIHPOBATH
oOpaTHble yTBepKIeHHs. B o00ydyeHMH yMEHHUIO pacCykAaTb COCTOUT Ba)KHOE
BOCIIUTATENIbHOE 3HAYEHHWE W3YyYEHUs TE€OMETPHUH, IPUCYIIEe HMEHHO OTEYECTBEHHOMU
MaTEMaTUYECKOU IIKOJIE.

Bropoii nenbio u3yueHus: reOMETpUU SIBISIETCS] MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpU PEIIEHUU KAaK MaTeMaTUYEeCKUX, TaK W MPAKTUYECKUX 3aJad, BCTPEYAIOLIUXCS B
peaIbHOM JKU3HU. DTOMY COOTBETCTBYET BTOpas, BBIUUCIUTENIbHAS JIMHUS B H3yYEHUU
reomMeTpud B mKose. s 3TOro yduTeno peKOMEeHAyeTcs MoAOuparh 3aJadyu
MPAaKTUYECKOTO XapakTepa I paccMaTpUBaeMbIX TEM, YUYUTh OOYUAIOUIUXCS CTPOHUTH
MaTeMaTHYECKUE MOJENN pealbHbIX XU3HEHHBIX CHUTyallui, MPOBOJUTH BBIYMCICHUS U
OLICHMBATh aJI€KBAaTHOCTb MOJIyYEHHOIo pe3yibrara. KpailHe Ba)XHO MOIUYEPKUBATH CBA3U
r€OMETPUU C JPYTUMH HpeaMeTaMH, MOTHUBUPOBATh HCIOJIb30BaTh ONpPEAEICHUS
reOMETPUUECKUX PUTYp U MOHITHH, 1€MOHCTPUPOBATH IPUMEHEHHUE MOTYYEHHBIX YMEHUN B
¢u3nke M TeXHHKE. OTHU CBSA3M Haubornee SpKO BHUIHBI B TeMax «BeKTops»,
«TpuroHomeTpuieckre cooTHOIEHUs», «Meton koopauHaT» U «Teopema ITudaropa.

MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe

CormacHo ywyebHOMY TIUiaHy B 7-9 Kjaccax wu3ydyaercs Y4YeOHBIM Kypc

«I"'eoMeTpusi», KOTOPHIA BKIIOYAET CIIEIYIOIIME OCHOBHBIE pa3Jieiibl COJEPHKAHUSA:
«'eomerpuueckue GUTrypel U UX CBOWCTBay, «l3MepeHHEe TeoOMEeTPUYECKUX BEIUYUHY, a
Takke «JlekapToBbl -KOOPIUHATHI Ha TIJIOCKOCTHY, «BeKTOphI», «/[BIKEHUS TIIOCKOCTH» U
«IIpeobpazoBanus mogo0us.

Y4eOHbIl T1aH TIpelycMaTpruBaeT U3yueHne reOMeTpUr Ha 6a30BOM ypOBHE, UCXOIS
13 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a TPH rojia 00yUueHuUs
— He meHee 204 yacos.

Conep:xxanme yueOHOro Kypca (mo rogam o0yueHus )

7 KJIACC

Hauanenbie nonsatusa reomerpun. Todka, npsiMasi, OTpe30K, Jdyd. Yroi. Buusl yrios.
BeprukaneHbie U cMexHbIe yribl. buccekrpuca yria. Jlomanasi, MHOrOyroJIbHUK.
[TapanienbHOCTh U NEPIEHAUKYISIPHOCTD HNPSIMBIX.
Cummempuunvie ¢ueypol. Ocnosnvie ceoticmea ocegou cummempuu’. Tlpumepsl
CUMMETPHUHU B OKPYXKAIOLEM MHpE.
OcHogHble NOCMPOEHUs C NOMOWBIO YUPKYTIA U TUHELIKU.
TpeyronpHuk. BeicoTa, Memuana, OMCCeKTpHca, WX CBOHCTBA. PaBHOOEIpEHHBIN U
PaBHOCTOPOHHMI TPeyroJbHUKU. HepaBeHCTBO TpeyroiabHUKa.
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CpoiicTBa WM NpHU3HAKU paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
TPEYTOJbHUKOB.

CBolicTBa U NMPU3HAKU NapajljiesbHbIX NpsAMbIX. CymMMa yIioB TpeyrojbHHUKA.
BHemHue yribl TpeyroibHHKa.

[TpsimoyronbHBIN TPEYTOJIbHUK. CaolicTBO MeuaHbl IPSIMOYTOJIBHOTO
TpEyroJbHUKA, IPOBEAEHHONM K TUNoTeHy3e. [Ipu3Hakum paBeHCTBAa MNPSAMOYIOJIBHBIX
TPEYTrONbHUKOB. [IpsAMOYTroJIbHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHCTBa B TI'€OMETpUU: HEPABEHCMBO MPEY20bHUKA, HEPABEHCTBO O [UIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJie U OoJbIlel CTOpOHE TpeyroibHUKa. [lepnennukynsp u
HAaKJIOHHAs.

I'eomempuueckoe mecmo mouex. bUCCEKTpHca yria U CEpeIUHHBIA NEPIECHANUKYIIAP
K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>XHOCTh M Kpyr, XOpJa M AUaMeTp, MX CBoicTBa. B3ammHoe pacmonoxeHue
OKpyxHOCTU U npsiMoil. KacarenbHas u cekymas K oKpyXHOCTU. OKpYyHOCTb, BIIMCAHHAs
B yroJl. BincanHas 1 onycaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YersipéxyronbHuki. [lapamienorpamMm, ero Npu3Hakyu U CBOMCTBA. YacTHbIE Cilydan
napayiesiorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBajpaT), WX TMpPU3HAKA U CBOMCTBA.
Tpanenus, paHoOOKas Tpanenus, €€ CBoWCTBa U mpu3Haku. [IpsMoyronsHas Tpamemnus.

Memoo yoeoernuss meduanwl. [lenmpanvras cummempus.

Teopema @aneca u meopema o nponopyuonarvbuwvix ompeskax. CpeaHUE JTUHUU
TpPEeyrojibHUKA U Tpaneuuu. Llenmp macc mpeyeonvHuka.

Ilooobue  mpeyeonvuukos,  kodpppuyuenm  nooobus.  Ilpusnaku  nooodus
mpeyzonvrHukos. Il pumeHenne nogo0ous Npu pelieHny TPAKTUIECKUX 3a/1ay.

CpoiicTBa muomageii reomerpuyeckux Guryp. Dopmynasl A8 IUI0IIATU
TpeyroJibHUKa, MapajuiesorpaMma, pomoa u Tpaneruu. OTHOIIEHUE TUIOIMAe MOJ0OHBIX
duryp.

Bpruncnenue miomanei TpeyroJabHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl I[ludaropa mnpu perieHun
MPAKTUYECKUX 3a/1ay.

CuHyC, KOCMHYC, TaHT'€HC OCTPOr0 yrila MPSMOYTOJIbHOTO TPEyTOJbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHoMerpuueckue QyHKuu yrioB B 30°,
45° n 60°.

Brincannble ¥ LEHTpaJbHBIE YIJIBI, YOl MEXAY KacaTellbHOM W XOPAOW. YTJIbl
MEXYy XOpJlaMH M CEKYyIIMMH. BrircaHHbIe W ONMUCAaHHBIE YETHIPEXYTOJbHUKHU. B3auMuoe
pacroyiokeHue AByX okpykHocTed. Kacanue oxpyskHocteir. OOmiue KacateibHble K JBYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yrios oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOpPMYIIBI TPUBEICHHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooodus. [100obue coomeemcmeeHHbIX IN1eMEHMO8.
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Teopema o npousgedenuu ompe3Kos Xxopo, meopemvl 0 NPOU3Ee0eHUU OMPE3KOE
cekywux, meopema o Kkeaopame KacameabHol.

Bekrop, mimHa (MOAyib) BEKTOpa, COHANpPAaBICHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH HAJ
BEKTOpaMH. PaznmokeHue BEKTOpa IO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopaunHarsl
BekTOpa. CKaJsipHOE NIPOU3BEACHHE BEKTOPOB, NMPUMEHEHHUE Ul HAXOXKIEHUS MJINH U
YTJIOB.

JlekapTOBBl KOOPAMHATHI HAa IUIOCKOCTH. YpaeHeHus npsAMou W OKPYKHOCTH B
KOOpAMHATaX, IEpPEeCceYeHUue OKPYKHOCTEH U MNpAMBIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBuibHBIE MHOTOYTOIBHUKH. [InHa OKpyKHOCTH. ['pamycHas u paguaHHasmepa
yIJIa, BBIYMCIIEHUE JUIMH TyT OKpyKHOCTel. [limomans kpyra, cekropa, CErMeHTa.

Heuoicenusi  naockocmu  u  6HympeHHue cummempuu  Quayp  (nemMeHmapHvle
npeocmaenenus). Ilapannenvuwiii nepenoc. Ilosopom.
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PABOYAA [TPOI'PAMMA VUHEGHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA»
7-9 KITACCBI

Lenu u3ydyenus yuedGHOro Kypca

B coBpemeHHOM HU(PPOBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAOT BCE
OO0JIBIIIYIO0 3HAYUMOCTb, KaK C TOUYKHU 3PEHMS MPAKTUYECKUX NMPUIOKEHUMN, TaK U UX POJIH B
oOpa3oBanuu. Kaxaplii yeloBeK MOCTOSTHHO MPUHUMAET PEIIeHUs] Ha OCHOBE MUMEIOIIUXCS Y
HEro JaHHbIX. A JUIsi 000CHOBAaHHOTO MPHUHATHS PEIICHUS B YCIOBHUSX HENOCTATKa WIU
n30bITka uHpOpManuM HEOOXOAMMO B TOM YHCIE XOpOmO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE W CTaTUCTUYECKOE MbluuieHne. [MMeHHO mosTomMy oOCTpo BCTana
HE00X0IMMOCTh c(OpMHpOBaTH y oOyyarommxcs, B ToM uucie oOyuaromuxcs c¢ 3IIP,
(YyHKUMOHAJIBHYIO T'PAMOTHOCTb, BKJIIOYAIOU[YI0 B Ce€0s B KayecTBE HEOThEMIIEMOM
COCTaBIISIOIIEH yMEHUE BOCHPUHHUMATh M KPUTHYECKH AaHAJIU3UPOBaTh HHGPOPMALHUIO,
MPEICTAaBICHHYI0 B Pa3IUYHBIX (OpMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTUX
pealbHBIX TIPOLECCOB U 3aBUCHUMOCTEM, MPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE
pacu€rpl. 3HAKOMCTBO C OCHOBHBIMHM NpHHIMIAMH cOOpa, aHaluW3a M MpPECTaBICHUS
JaHHBIX U3 PA3IUYHBIX cep KU3HU 00IIEeCTBA U TOCYIapCcTBa MPHOOIIAeT 00yUYaromUXCs K
OOIIIECTBEHHBIM HHTEPECAM.

B ctpykType nmporpaMmbl yueOHOro Kypca «BepoSATHOCTh M CTaTUCTHKA» OCHOBHOM
LIKOJIBI BBIACIICHBI CIEIYIOIINE CONEPKATEIBbHO-METOINYECKUE JTUHNN:

«IIpencraBneHre AaHHBIX W ONHUCATENbHAs CTATUCTHUKA»; «BeposaTHOCTB»; «IEeMEHTHI
KOMOMHaTOpUKN»; «BBenenue B Teoputo rpadosy.

Conepxxanne mnanM «lIpencraBienne 1aHHBIX U ONUCATENbHAS CTATUCTUKAY CITYXKUT
OCHOBOM Juisi (OpMHpPOBAaHUS HABBIKOB pPAa0OTBl € MHPOpMaLMEW: OT UTEHU W
WHTEpIpeTanuu nHopMaIiy, IpeICTaBICHHOW B Ta0iMIlax, HAa JuarpaMMax u rpadukax
10 cOopa, NpeACTaBlIEHUS W aHajiu3a JaHHBIX C HCIOJIb30BAHMEM CTaTHCTHYECKHX
XapaKTEePUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ nanasiMu, oOy4daromuecs ¢ 3I1P yuatcs
CUMTHIBATh M MHTEPIIPETUPOBATH JIaHHBIE, BBIJBUIaTh, apryMEHTHPOBAaTh U KPUTHKOBATh
MPOCTEHIINE TUIOTE3bl, PAa3MBIIUIATh HAJ (PAaKTOpaMH, BBI3BIBAIOLIIMMH H3MEHYUBOCTb, U
OLICHUBATh UX BIIMSAHUE HA pACCMATPUBAEMBbIE BEIMYMHBI U IIPOLECCHI.

NHTYUTUBHOE TMpPEACTABICHHE O CIYyYalHOM W3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHACHUMUM CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM Ul H3y4EHUS
Teopuu BeposTHOCTeH. bonbmioe 3HaueHue nans oOyuwaromuxcss ¢ 3I[IP 3xpeck umeror
[IPAKTUYECKUE 3aJaHus, B YAaCTHOCTU OIBITBI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOZECIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCSA KAaK Mepa MPaBIONOAOOUS CIy4yalHOrO COOBITHS.
[Ipn um3ydenun kypca oOyuarommecss ¢ 3I[IP 3HakoMsATCS ¢ MPOCTEUITUMU METOAAMHU
BBIYUCIICHUSL BEPOSITHOCTEM B  CIyYaWHBIX OKCIEPUMEHTAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU HCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIMIMMHU CTaBUTh U
pemiats 6oJiee clokHBIE 3aaui. B Kypc BXOIAT HayallbHbIE MPEJCTABICHUS O CIy4YaiHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCYIIECTBIsieTcss 3HakoMcTBO oOyuaromuxcs ¢ 3IIP ¢
MHOXECTBAMH M OCHOBHBIMM OIEpPALMSIMHU HaJ MHOKECTBAMH, PACCMATPUBAOTCS MPUMEPHI
NPUMEHEHHMS IS PEIICHU 3a/1a4, a TAKXKE UCIOJb30BaHUS B IPYTUX MaTEMAaTUUECKHUX Kypcax
¥ Y4eOHBIX MpeIMeTax.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 wiaccax uzywaercs Kypc «BepoATHOCTh W CTaTUCTHKa», B KOTOPBIU
BXOJAT  paszmensl:  «lIpeacTtaBieHne  NaHHBIX W OINUCATENbHAs ~ CTAaTHCTUKAY;
«BeposTHOCTBY; «I1eMeHThl KOMOMHATOPUKNY; « BBenenne B Teoputo rpadosy.

Ha u3ydenue gaHHOro Kypca OTBOAMT | y4eOHBIH 4ac B HEENIO B TEUCHHE
Ka)XJ0ro rojaa ooydenus, scero 102 yueOHbIX yaca.

Conepxanne yueOHOro Kypca (1o rogam o0y4eHus)
7 KJIIACC

[IpeacraBinenue MaHHBIX B BHUJIE€ TaOIUI, AUarpamm, rpaduxkoB. 3amojiHEHHE
TaOJIUI, YTCHHE M IOCTPOCHUE AHarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne TpaduKOB pealbHBIX MpoleccoB. V3BineueHne wHPOpPMANMH U3 AWArpaMM H
Ta0JINII, UCTIOJF30BAHUE U HHTEPIIPETAITUS TAHHBIX.

OnucaTtenbHasi CTaTUCTHKA: cpeaHee apudMeTHdeckoe, MeAuaHa, pasMax,
HauOOJbIIee U HAaUMEHBIIIee 3HaUYCHUs HAO0Opa YMCIOBBIX NaHHBIX. [IpuMepsl ciyudaitHOM
W3MCHUYHUBOCTH.

Cnyuaunelii  oxcnepumenm (onvlm) u cayuatinoe coovimue. Beposmnocmv u
yacmoma. Ponv manogeposmuulx u npaxmuuecku 00CMOBEPHbIX COObIMULL 8 npupooe u 6
obwecmee. Monema u uzpanvras KOCMos 6 Meopul 6eposmHocmert’.

I'pagh, eepwuna, peopo. Cmenensv gepuiunsi. Yucno pébep u cymmapuas cmenems
sepuun. Ilpeocmasnenue o ceéasnocmu epaga. Llenu u yuxnvl. Ilymu 6 epaghax. O6x00
epacgha (dtinepos nyms). Ilpedcmasnenue 06 opuenmuposannom epage. Pewenue 3adau c
nomowbio 2pagos.

8 KJIACC

[IpencraBneHne qaHHBIX B BUAE TAOIUIL, AHATPAMM, TPAPHUKOB.

MHOK€eCTBO, AJIEMEHT MHOXECTBA, MOJMHOXecTBO. Ornepanuu HajJ, MHOKECTBAMH:
oObeMHEHNE, TepeceueHune, aomonHeHne. CBoiCcTBa omepamnuii HaJ MHOXKECTBAMU:
MEPEMECTUTEIBHOE, COYeTaTeNbHOe, paclpeieuTeIbHOe, BKIIOUeHUs. lcmonbp3oBaHne
rpaduueckoro MmpeacTaBleHUss MHOXKECTB /I ONTUCAHUS peajbHBIX MPOIIECCOB U SIBIICHUH,
MIPY pEIICHUH 3a/1a4.

Hszmepenue pacceusanus Oaunvix. [lucnepcus u cmaHoapmuoe OMKIOHEHUe

YUCNI08bIX HAOOPO8. [luazpamma pacceusaHus.

DnemeHTapHble COOBITHS ciy4aiiHoro ombiTa. Ciyuaiinble coObiTHs. BepostHOCTH
coObITH. OTIBITHI ¢ PABHOBO3MOXHBIMH AJIEMEHTAPHBIME COOBITHUSIMU. CydaliHBIN BBIOOD.
CBsi3b MEXIYy MaJOBEPOSTHBIMH H MPAKTHUYECKH JTIOCTOBEPHBIMH COOBITHSIMHU B MPHUPOJE,
o0II1ecTBE U HayKe.

lepeso. Ceoticmea Oepesbes. eOUHCMBEHHOCMb NYMU, CYWECMBO8AHUE BUCAYELl
BEPULUHDBL, CBA3b MENHCOY YUCIOM 8epUUH U Yuciom pédep. [Ipasuno ymuoxcenus. Pewenue
3a0a4 ¢ nomowwbio epaghos.

IIpomueononooicnvie coovimus. /Juacpamma Diinepa. Obveounenue u nepecevenue
cobvimuu. Hecoemecmuvie cobvimus. @opmyna clodcenus eposmuHocmet. Yclio8Has
eeposimnocmo.  Ilpasuno  ymnoocenus. Hezasucumvie cobwvimus. Ilpedcmaénenue
aKcnepumenma 6 eude oepesa. Peutenue 3a0au na HaxodicoeHue 8eposmHOCmell ¢ HOMOUbIO
oepesa CryuatiHo2o dIKCnepumenma,ouazpamm Jiiepa.
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9 KJIACC

[IpencraBienue qaHHBIX B BUJIE Ta0IUIL, 1Uarpamm, rpaduKoB, HHTEPIPETALU]
JNaHHBIX. UTeHHe U mocTpoeHue Tabaul], JuarpaMm, rpa)uKoB MO pealbHbIM IaHHBIM.
[lepectanoBku u ¢akropuan. CoueTaHus M YUCIO codeTaHUi. TpeyeonbHuk
Ilackana. Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM KOMOMHATOPUKH.
l'eomempuueckas eepoamuocmo. Cryuaiinviil 66100p mMouKu u3 @Quaypsbl Ha
NJIOCKOCU, U3 OMPE3KA U U3 02U OKPYICHOCTIU.
Hcneitanne. Yenex u Heynada. Cepus ucnblTaHuil 1o nepBoro ycmexa. Cepus
ucneiTanni bepuynnu. BepositHocT coObITHH B cepun ucnelTanuii bepryiu.
CrnyualiHas BeJIMUMHA U PacIpeelIeHUe BEpOsTHOCTEH. MaTeMaTH4ecKoe 0KHIaHuE
u paucnepcus. IIpuMepbl MaTeMaTH4ecKOro OXHIAHUSA KaK TEOPETHUYECKOIO CPEJHETO
3HAYCHUS BEIWYMHBL. MaTeMaTU4ecKOoe OKHIAHWE W AUCHEPCUS CIIyYalHOM BEJIMYMHBI
«YHCIIO YCIIEXOB B CEpUU UCIBITAaHUN bepHym».
[Tonatue o 3akoHe GONBIIMX yucell. M3MepeHue BeposITHOCTEH ¢ MOMOIIBIO YacTOT.
Posb 1 3HaueHUe 3aK0HA OOJIBIINX YUCEI B IPUPOJIE U OOILECTBE.
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KOHTpOJ’ILHO-Hf}Mepl/ITeJILHbIe MaTepHuaJbl

[IpoBeneHne OLIEHKU JOCTH)KEHUH IJIaHUPYEMBIX PE3yIbTaTOB OCBOCHHUS yU4eOHOTO
IpeaMeTa MPOBOAUTCA B (OpME TEKYIIETO W PYOEKHOTO KOHTPOJS B BHJE: KOHTPOJBHEIE
paboThI, caMOCTOSITENbHBIE PAa0OTHI, 3a4EThl, MATEMATUIECKHE IUKTAHTHI, MPAKTHUECKUE
paboThI, MUCEMEHHBIH OTBET M0 MHIMBHIYaJIbHBIM KapTOUKaM-3adaHUsIM, TECTHPOBAHHE.

s obyuatoniuxcs ¢ 3IIP Bo3MOKHO U3MeHEHUE GOPMYJIMPOBKU 3a/laHUi Ha
«TIOLIArOBYIOY», AaJaNTallMi0 MpPEeyIaraéMoro oOydaroleMycs TeCTOBOrO (KOHTPOJIBHO-
OLIEHOYHOT'0) MaTepHajia: UCIOIb30BAHNE YCTHBIX U MICbMEHHBIX WHCTPYKINH, YIPOIICHHE
JIIMHHBIX CJIOXHBIX (OPMYITUPOBOK HHCTPYKLUH, pEIIEHHEe C OMOpOil Ha aJropuTM,
oOpaser], HCIO0Ib30BaHUE CIPABOYHOM MH(pOpMAILIUN.

MaremaTruka
S kaace
KonTponbHnas padora Nel. Tema. HatypanbHble uncna.
KonTponsHas padora Ne2. Tema. JleiicTBUS ¢ HATYpaTbHBIMH YHCITaAMH.
Kontponbnas padbora Ne3. Tema. Mcronp30BaHre CBOMCTB IEUCTBUH TIPU
BBIYHMCIICHUSX.
KonTponsHas padora Ned. Tema. Yribl 1 MHOTOYTOJIEHUKH.
KonTponbHas padora Ne5. Tema. [lenumocTs ymcern.
KontponsHas padora Ne6. Tema. OObIKHOBEHHBIE IPOOH.
KonTponbHas padora Ne7. Tema. CioxxeHue u BeIYUTaAHUE IPOOEH.
KonTponsHas padora Ne8. Tema. YMHOXKEHHE U AenieHuE ApOOEH.
KonTponsHnas padora Ne 9. Tema. [lecaruunsie npodu. CpaBHEHUE ECATUIHBIX
IpoOei.
KonTpomnsnas padora Nel0. JleiicTBusI ¢ TECATUYHBIMU JPOOSMHU.
KonTponbHas pabora Nell. Tema. IToroBast KoHTpoJibHas padoTa.

6 xknacc

KontponbHas padota Nel. Tema. J[enuMocTh HaTypaJIbHBIX YHCEIL.

KonTponbsHas pabora Ne2. Tema. O6bikHOBEeHHAs IpoOb. OCHOBHOE CBOMCTBO
Ipoowu.

KonTponbHas padora Ne3. Tema. OtHomenue. [Iponopius.

KonTpomnbsHas pabora Ned. Tema. [IporieHT.

KonTponpHas pabora No5. Tema. YerbipexyronbHuk. @opmynsl epuMerpa u
IJIOIIAIN MPSMOYTOJIbHUKA.

KonTponbHas pabora Ne6. Tema. IlonoxxurenabHble U OTpULIATEIbHBIE YHUCIIA.
CpaBHeHUE NOJ0KUTEIbHBIX U OTPULIATEIbHBIX YHCET.

KonTponbHas padora Ne7. Tema. CnokeHHe U BBIUUTAHUE TOJIOKUTEIBHBIX U
OTPULIATEIIbHBIX YHCEIL.

KontponbHas pabota Ne8. Tema. YMHOXEHHE U JCICHUE MOJOXKUTEIBHBIX U
OTPULATENIBHBIX YUCEIL.

Konrponenass pabGora Ne9. Tema. IIpsmoyrompHass cucremMa KOOpIWHAT.
JlnarpamMmsl.

Kontponsnas padota Nel0. Tema. Itorosast koHTpospHas paboTa.
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Aunre0pa
7 kmacc
KoHnTtponbHas padora  Nel. Tema. Apudmernueckue NEUCTBHS €
palMOHAIbHBIMU YHCIIAMHU.
KonTponbsHas padora Ne2. Tema. CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
KonTponbHas padora Ne3. Tema. BykBeHHbIE BbIpaKEHHUSL.
KontponpHas padota Ned. Tema. MHOTOWICHBHI.
KonTponsnas padora Ne5. Tema. @opmyibl COKPAIIEHHOTO YMHOKEHUS.
KontponbHas paborta Ne6. Tema. JInneliHoe ypaBHEHHE C OJTHOU ITEPEMEHHOM.
KonTponbHas padora Ne7. Tema. Cuctemsl TMHEHHBIX YpaBHEHUH.

KonTponsHas padora Ne8. Tema. Koopnunate! u rpaduxu.
KonTponsHas padora Ne9. Tema. [lonstue pynkuuu. Jluneitnas pyHxuus.
KonTponsHas padora Nel0. Tema. Torosast KoHTposibHas paboTa.
8 kmace
KonTponsHas pabora Nel. Tema. KBaapaTHblil kopeHb. ApudmMernyeckuit
KBaJIpaTHBIM KOPEHb.

KontponsHas  pabortaNe2. Tema. Cremenb ¢ LEIBIM  IIOKAa3aTEIEM.
CrangapTHBIN BT YKCIIA.

KontponpHass pabGotaNe3. Tema. Aunrebpanyeckas npoOb. CokpaieHue
Ipooeit.

KonTponsHas padora Ne4. Tema. JlelicTBus ¢ anreOpanuecKUMH IpOOSIMHU.

KonTponsHas padora Ne5. Tema. KBagpatHbie ypaBHEHUSI.

KonTponbHas pabotaNe6. Tema. YpaBHeHUs, CBOASIIMECS K KBaJIpaTHBIM.
TexkcToBbI€ 3a/1a4u, CBOJSALIMECS K KBaJPAaTHBIM.

KonTponsHas pabora Ne7. Tema. Cuctembl ypaBHEHUI.

KonTponbHas padora Ne8. Tema. HucnoBbie HEpaBeHCTBA U X CBOMCTBA.

KonTponbHas pabora Ne9. Tema. CucteMbl HEpaBEHCTB € OJIHOM MEpEMEHHOI.

KonTponbHas padora Nel0. Tema. @ukiuu. uncnoBbie GyHKINU.

KonTponbHas padora Nell. Tema. MtoroBast KoHTpoJibHas paboTa.

9 kmace

KonTponsHas padota Nel. Tema. Uucna u BoIYUCICHHUS.

KonTponbHas padora Ne2. Tema. YpaBHEeHHUS ¢ OTHON TIEPEMEHHOM.

KontponbHas padota Ne3. Tema. /I[poOHO-parimoHanbHbIC YpaBHEHHUS.

KontponpHas padotaNe4. Tema. CucreMbl ypaBHEHUH C JBYMSI TEPEMEHHBIMHU.

Kontponbnuast paboraNe5. Tema. JluHeliHble HepaBeHCTBAa C OJHOM MEpEeMEHHOM.

KonTponsHas padora Ne6. Tema. KBagpaTHbie HepaBeHCTBA.

KonTponsHas padora Ne7. Tema. KBanpatuunas GpyHKIus 1 ee CBONCTBA.

KonTponsHas padora Ne8. Tema. ApudmMernueckas nmporpeccus.

KontponbHas padora Ne9. Tema. ['eomeTpudeckas mporpeccus.

KonTponbHas pa6ora Nel0. Tema. MToroast KoHTpoJsibHasE paboTa.

27



7 kaace

I'eomerpust

KontponsHas  pabortaNel.Tema. OCHOBHbIE TI'€OMETPUYECKHE  CBOMCTBA

npocredmmx uryp.

KonTponbHas pabora Ne2.
KonTponsHas pabora Ne3.
KontponpHas padota Ne4.
KontponpHas padota Ne5.
KonTponsHas pabora Ne6.
KonTponbHas padora Ne7.
KontponbHas padota Neb.

8 kiace

KontponpHas padota Nel.

KonTponsHas padota Ne2.

Tparemnuu.

KonTponbHas padora Ne3.
KonTponbHas padora Ned.
KonTponbHas padora NeS.
KonTponsHas padora Ne6.
KonTpomnbsHas padora Ne7.

9 kiaace

KonTponbsHas padora Nel.
KonTponbsHas padora Ne2.
KonTponpHas padora Ne3.
KonTponsHas padora Ne4.
KonTponbHas padora Ne5.
KonTponsHas padora Ne6.

Tema. CMexXHbBIE U BEPTHKAIbHBIE YTJIbL.
Tema. [Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
Tema. PaBHOOEGIpEHHBIN TPEYTOJbHHUK.
Tewma. [TapannenbHbie IpAMBIE.

Tema. Cymma yriioB TpeyrojJbHUKA.

Tema. OKpyKHOCTb U KpYT.

Tema. UTorosast konTposibHas padoTa.

Tema. YUeTbIpexyroJbHUKH.

Tema. Cpenssist nuHMS TpeyroiabHuKa. CpeqHAsInHusA

Tema. [1nomane TpeyroiapHuKa, Napaiienaorpamma.
Tewma. [1nomanb mogoOHBIX GUTYP.

Tema. Teopema Iludaropa.

Tema. YTIIbl B OKPY>KHOCTH.

Tema. UToroBas KoHTpoOJbHAs paboTa

Tema. Pemenne TpeyroibHUKOB.

Tewma. [1momaay TpeyroiapbHUKa, YETHIPEXYTOJIbHUKA.
Tema. BekTopsl.

Tema. JlekapToBbl KOOPJMHATHI HA TUIOCKOCTH.
Tewma. [IpaBUsIbHBIE MHOTOYTOJIBHUKH.

Tewma. [Inomans kpyra u ero yacrei. KonrposbHas

pabota Ne7. Tema. MtoroBast KoOHTpoJibHas paboTa.

BeposiTHOCTDH M CTATHCTHKA

7 kiaace

KonTpomnsHas padora Nel.
KonTponbHas padora Ne2.
KonTponbsHas padora Ne3.
KonTponpHas paboraNe4.

8 kiace

KonTpomnbsHas padora Nel.
KonTponbHas padora Ne2.
KonTponbHas padora Ne3.

9 kaace

Konrtponsnas pabora Nel.
KonTponbHas pabota Ne2.
KounTpomnbHas pabora Ne3.

Tewma. [IpeacraBieHue TaHHBIX.

Tema. OnucarenbHasi CTaATUCTHKA.

Tema. CnydaitHass H”3MEHYMBOCTb.

Tema. BeposTHOCTh M 4YacToTa CIy4alHOTOCOOBITHS.

Tema. MuoxecTBa.
Tema. BepossiTHOCTB ciTy4aifHOTO COOBITHSI.
Tema. CityqaifHpie COOBITHS.

Tema. D1eMeHTh KOMOMHATOPUKH.

Tema. UcnprTanus.
Tema. CnyyaiiHasi BETUYMHA.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMsl K OOYyYEHHIO MaTeMaTHKE U IIeJIEHANPAaBICHHON I103HABATEIbHOM
NEeSATeTbHOCTH;
MOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JAEATEIbHOCTD,
TpeOyIOIIyI0 MaTeMaTHUYECKIX 3HAHUI, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJICH;
CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, ObITh TOTOBBIM JIEWCTBOBATH B
OTCYTCTBHE rapaHTUl yCIIeXa;
cnocoOHocTh obyuaromuxcst ¢ 3[IP Kk oco3HaHUIO CBOMX ACPUIIUTOB U MPOSBICHUE
CTPEMIICHHS K UX TIPEOJIOJICHUIO;
CIOCOOHOCTH K CaMOPa3BUTHUIO, YMEHHE CTABUTh JJOCTHXKUMBIE LIETIH;
yMEHHE pa3nuyaTh yueOHbIE CHUTyallMd, B KOTOPBIX MOXHO JEHCTBOBAaTh
CaMOCTOSITEJIbHO, U CUTYaIluH, TJI€ CJIEIYyET BOCIOJIb30BATHCS CIPABOYHOM MH(POpManeit
WJIU APYTUMU BCIIOMOTaTEIbHBIMU CPEJICTBAMU;
CIIOCOOHOCTb MEPEHOCUTH MOJIYYEHHBIE B X0/1¢ O0yUCHHS 3HAHUA B AKTyaTbHYIO
cuTyanuio (Mpu PeIIeHUH XKUTEHCKHUX 3a/1a4, TPEOYIOIMMNX MaTeMaTHIECKUX 3HAHUN);
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPeOOBAHUAX W TpaBUIIaX IMPOBEIACHUS
MPOMEKYTOYHOM U UTOTOBOM aTTECTALNY;
OBJIaJIEHUE OCHOBAaMHU ()MHAHCOBOM I'PaMOTHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

Osnadenue ynueepcanbHbIMu y4eOHbIMU HOZHABAMETbHOIMU 0CHUCHBUAMU:

yCTaHABIIUBATh PUYUHHO-CIICACTBEHHBIC CBS3M B  XOJE€  YCBOGHHUS
MaTeMaTUYECKOTO MaTeprana;

BBISBJIATH JNEMUIIMT JAHHBIX, HEOOXOIUMBIX JUIsl PEIICHHS MOCTaBICHHOW3a/1auy;

C TIOMOIIBIO YUUTENS BRIOUPATh CIIOCO0 PEIICHHsI MATEMATUUECKOHN 3a/1aun
(cpaBHUBATH BO3MOKHBIE BAPUAHTHI PELICHUS );

NPUMCHITh W TNpeoOpa3oBbIBATh  3HAKM HM CHUMBOJIBI B XOJIC PCIICHUS
MaTeMaTHYECKUX 3a/1a4;

YCTaHABJIMBATh KCKOMOE U JIAHHOE TIPU PEIICHUHA MaTEMaTHICCKOM 3a/1a4u;

MOHUMATh U UHTEPIPETUPOBATH UHPOPMAILIUIO PA3ITUYHBIX BUIOB U (HopM
MIpPE/ICTABIICHUS;

WUTIOCTPUPOBATH pPelIaeMble 3aauu rpaguaecKuMu cxeMamu; 3pPeKTuBHO

3allOMUHATh M CUCTEMATU3UPOBATh HH(OPMAITHIO.

MOHMMATh W WCIOJB30BaTh MAaTEMaTHYCCKHUE CPEJCTBA HATISAHOCTH (Tpaduku,
JarpaMMbl, TaOJIUIIBI, CXEMBI | JIp.) JUIS WJUTFOCTPAIIUN, HHTEPIPETAIIUHU, ApTYMEHTAIINH.

Osnaoenue ynueepcanbHvlMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCliCHEUAMU:

OpraHW30BBIBaTh YUEOHOE COTPYIHHUYECCTBO U COBMECTHYIO JACSATCIIBHOCTh CYUUTEIEM
Y CBEPCTHHKAMU B TIPOIIECCE PEIIECHUS 3a/1aY;

B3aMMO/JICHCTBOBATh M HAXOJUTh OOIIME CrocoObl paboThl; paboTaTh B TpyIIE:
HaXOJUTh OOIIee pelIcHUEe U pa3peniaTh KOHQIUKTHI HA OCHOBE COTJIACOBAHMS TMO3HMIIMHA U
y4éTa MHTEPECOB; CIIyIIaTh MapTHEpa; GOpMYyJIMPOBaTh, aPTYMEHTHUPOBATH M OTCTAMBATh
CBOE MHEHHUE;
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IPOTHO3MPOBATH BOZHUKHOBEHUE KOH(IMKTOB MPU HATHYUHN PA3HBIX TOUYEK3IPECHUS U
pazpemarb KOH(IUKTH HA OCHOBE Y4€Ta MHTEPECOB U TIO3UIINN BCEX YUACTHHUKOB,

apryMEHTHpPOBAaTh CBOIO IO3HUIIMIO U KOOPAUHUPOBATH €€ C MO3ULUAMH NapTHEPOB B
COTPYJITHUYECTBE MPU BHIPAOOTKE OOILEr0 PEIICHHS] B COBMECTHOM JESITEIbHOCTH;

BBIIIOJIHATh CBOKO 4acTh pabOThI, JIOCTHIaTh KayeCTBEHHOIO pe3yibTara |
KOOPJAMHUPOBATH CBOU JAECUCTBHS C IPYTMMH YJICHAMU KOMaH/bI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI MPOIYKT.

Osnadenue yHu6epCcatbHbIMU YUeOHBIMU PECYIAMUGHBIMU OClCMEUAMU:

CTaBUTh LI€NM, BBIOMpAThb W CO3/1aBaTh AJITOPUTMBI ISl pEUIEHUS Y4eOHBIX
MaTeMaTH4YECKUX MPoOeMm;

IUIAHUPOBATh M OCYILECTBIATH ACATEIBHOCTh, HANPABICHHYI0 Ha pEUICHHE 3aaad
UCCIIEI0BATENIBCKOrO XapaKTepa.

dopMynupoBaTh U  YIEp)KHMBAaTh Y4YeOHYIO 3ajJady, COCTaBJISATh IUIaH U
MOCJIEI0BATEIbHOCTD JCHCTBUIA;

OCYIIECTBJIATh KOHTPOJb MO 00pa3lly M BHOCUTh HEOOXOAMMBbIE KOPPEKTHUBBI;

KOHTPOJIMPOBATh MPOIIECC U PE3yIbTaT yueOHON MaTeMaTUYeCKOn
NEATEIBbHOCTH;

a/JIeKBaTHO OILICHMBATh MPAaBUJIBHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHUS Y4eOHOMH
3a1a4u, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pPELIeHMS;

cIMYaTh Croco0 AeMCTBHS M €ero pe3yibTaT C 3aJaHHBIM 3TAJOHOM C IIEJIBIO
oOHapyKeHUsl OTKIIOHEHUH U OTJIMYMI OT ITAJIOHA.

HpPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUH Yy4eOHOU 3a1auu;

NOHMMAaTh TNPUYMUHBI, O KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblii pe3yibTar
NESTEIIbHOCTH, ONpPENENsATh MO3UTHBHBIE W3MEHEHHMsS U HaNpaBlICHUs, TpeOyromue
nanbHenIen paboThl;

pPEryIMpoBaTh coco0 BBIPAKEHUS IMOLIUM.

INPEAMETHBIE PE3YJIBTATBI

Pesynbratel ocBoeHus yudeOHOro mnpeamera «Marematuka (BkiIouas anreodpy,
TE€OMETPHUIO, BEPOSITHOCTb W CTATUCTUKY)», pACIpEeIeNeHHble MO0 TrojaM OoOyYeHHs,
(bopMyIHpYIOTCS TO MPUHIUIY 100aBIE€HUS HOBBIX PE3YyJbTAaTOB OT Tofa K TOAY, YK€
Ha3BaHHbIC B MPEABIAYIINUX IOJax IMO3UIUHU, KaK IIPAaBWIO, JOCIOBHO HE IOBTOPSIOTCS, HO
YUYUTBIBAIOTCS (pe3ynbTaThl OYEPENHOIO TOJa IO  YMOJYAHMIO BKJIFOYAIOT
PE3yNbTaThl NPEABITYIINX JIET).
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IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATHI OCBOEHMS ITPUMEPHON
PABOYEN ITPOI'PAMMBI KYPCA «<MATEMATHKA» (ITO TOJIAM OBYUYEHUS)

OcBoenune yueOHOTO Kypca «MareMaTtuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI JTOJKHO
o0ecreunBaTh JOCTHKEHHUE CIEIYIOMNUX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

5 KVIACC

Yucna u évtuucnenus
OpueHTHPOBaTHCA B OHATHUSAX U OTIEPUPOBATH Ha 0A30BOM YPOBHE TEPMHUHAMH,

CBSI3aHHBIMHU C HAaTypaJIbHBIMH YHCIIAMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMHU.

CpaBHHMBaTh M yHOPSIOYMBAaTh HATypaJibHbIE YKCIIA, CPaBHUBATh B MPOCTEHUILINX
ClTy4asix OOBIKHOBEHHBIE APOOH, JECATUUHBIE TPOOH.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOM (YMCIOBOI) MPSMON C COOTBETCTBYIOUIUM €
YHCIIOM U U300pakaTh HATypaibHbIC YMCIIa TOYKAMU Ha KOOPAUHATHOM (UM CIIOBOM )IPSMOIA.

Breimonusate  apudpmeTudeckue  JEHCTBHSL € HATypalbHBIMH  YHUCJIaMHU, C
OOBIKHOBEHHBIMH JAPOOSMHU B MPOCTEHIITUX CITydasiX.

BbBINOAHATE NPOBEPKY, MNPUKUAKY PE3ybTaTa BBIYUCICHUN.

OKpyIJIITh HATypajJbHbIE YHUCIA.

Pewenue mexcmoguwix 3a0au

Pemars TekcToBble 3amauM  apUPMETHUYECKHMM CIOCOOOM U € MOMOIIbIO
OpPraHMW30BaHHOTO KOHEYHOT0 TIepedopa BCceX BO3MOXKHBIX BapUAHTOB (IIPHU HEOOXOIUMOCTH
C HAIMpaBJISIOIIEH TOMOIIIBIO).

Pemate 3amauu, cojepxamiue 3aBHCUMOCTH, CBSI3bIBAIOLIUE BEIUYMHBI: CKOPOCTb,
BpeMsi, paCCTOSTHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTD (IIPH HEOOXOAMMOCTHU CHUCIIOIb30BAaHUEM
CIpaBOYHON MH(OpMAIUN).

Hcnonb30BaTh KpaTKuE 3alHCH, CXEMbI, TaOMUIbl, O00O3HAUYECHUS TPU PEHICHUH
3a/ay.

[Tonp30BaThCsi OCHOBHBIMHU E€IUHUIIAMH W3MEPEHHUS: IIEHBI, MAacChl, PACCTOSHUA,
BPEMEHM, CKOpDOCTH; BbIpakaThb OJHU €IMHUIBI BEIUYMHBI 4Yepe3 Jpyrue (mpu
HEO0OXOJIMMOCTH C OMIOPO Ha CIIPABOYHYIO WH()OPMAIIHIO).

W3Bnekath MHpOpMaLKIO, MPEACTABICHHYIO B Ta0lMIle, Ha CTOJIOYATON Auarpamme,
MHTEPIPETUPOBATH MPE/ICTABIICHHBIE TAHHbBIE, HCII0JIb30BATh JAHHBIE TPUPEILICHUH 3a/a4.

Haznaonan ceomempus

[Tonp30BaThCsl TEOMETPUUECKUMU TOHSATUSAMH: TOUYKa, MpsAMas, OTPE30K, JIyY,
YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoIUTH MpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIONTNX (HOPMY U3YUEHHBIX
reoMeTpudeckux uryp.

Hcnonb30BaTh TEPMHUHOJOTHIO, TPH HEOOXOAMMOCTH TIO BH3YallbHOW oOmOpe,
CBSI3aHHYIO C yIJIaMH: BEpILKMHA, CTOPOHA; C MHOTOYT'OJIbHUKAMHU: yTOJ, BEpUIMHA, CTOPOHA,
JMaroHalb; ¢ OKPY>KHOCTBIO: PaInyC, TUAMETP, LIEHTP.

N300pakaTe M3yueHHbIE Te€OMETpUYecKre (UTyphl HAa HETMHOBAHHOW W KJIETYATOU
OyMmare ¢ MOMOILbIO0 HUPKYJISI U TUHEHKH (TIOCTIE COBMECTHOT'O aHAIIN3a).

Haxonutb qiuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOUIBIO JTUHEHKH,
CTPOUTH OTPE3KH 3aJaHHON JUIMHBI; CTPOUTH OKPYKHOCTb 3a/IaHHOTO pajinyca.

Hcnonbs30BaTh CBOMCTBa CTOPOH W YIJOB NPSIMOYTOJIbHUKA, KBajpaTa s HUX
MIOCTPOEHHUSI, BRIUMCICHUS TUIOMIAN U IEPUMETPA.

Beluucnsate mepuMeTrp W IUIOMIQAb  KBajgpaTa, MPSIMOYTOJIbHUKA, (uryp,

31



COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucCle GUTYp, U300paXKEHHBIX Ha KIETYATOU
Oymare.

[Tonp30BaThCsl OCHOBHBIMH ~METPUYECKMMM €IUHHIIAMU H3MEPEHMs  JIIMHBI,
IUIOLIAIM; BBIpAXKaThb OJHU €IMHMIIBI BEJIUMYMHBI 4epe3 aApyrue (Ipu HEoOXOAMMOCTH C
OTOpPOil Ha CIIPABOYHYIO MH(OPMAIIHUIO).

Pacno3naBate napamienenumnen, Kyo, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO
rpaHb, U3MEPEHMSI; HAXOJUTh U3MEPEHUS NTapajuleenunena, Kyoa.

Boruncnate 00b€M Ky0a, napajijiesienurena no 3aJaHHbIM U3MEPEHHIM (C OIOpoi Ha
JITOPUTM y4eOHBIX JEHCTBUIA), TOJIB30BATHCS €AUMHULIAMH U3MEpPEHHs 00BbEMA.

Pemate HecnokHble 3aJjaud  Ha U3MEpPEHHE TI€OMETPUYECKUX BEIMYUH B
MPAKTUYECKUX CUTyalUsX (TP HEOOXOAMMOCTHU C BU3YaJIbHOU OMOpPOIA).

6 KJIACC

Yucna u evluucnenusn

OpueHTHUpOBaThCSI B IOHATUSX U ONEpUPOBaTh Ha 0a30BOM YpOBHE TEpMHUHAMH,
CBSI3aHHBIMHU C PA3JIMYHBIMU BUAAMHU YHCEN U CIIOCOOAMU UX 3aIMCH, IEPEXOAUTD (€CIIH 3TO
BO3MOJKHO) OT OJHOM (POPMBI 3aMKCH YUcTia K IPYTOH.

CpaBHUBATh U YIOPSI0YMBATH LI€TbIE YKMCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE TpOOH,
CpPaBHMBATh YMCJa OJHOTO U Pa3HBIX 3HAKOB.

BeimonsaTe apudmernyeckue AEHCTBUS C HATYypalbHBIMH M LEJIBIMH YHCIAMH,
OOBIKHOBEHHBIMH M JIECATUYHBIMU APOOSIMHU, TMOJOKUTEIbHBIMA W OTPULATEIbHBIMU
YHCIIAMHU.

BbluMciATh 3Ha4YEHHs YNCIOBBIX BBIPAKEHUM, BBINOJIHATH MPUKUIKY U OLECHKY
pe3ynbTaTta BBIYMCIICHUI; BBINONHITH MPEOOpPa30BaHMs YHMCIOBBIX BBIPAKEHUN Ha OCHOBE
CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM IPSIMOMl C COOTBETCTBYIOIIUM €W UYUCIOM U
M300paXkaTh YMCIIa TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb YHCJIA.

COOTHOCUTH TOYKH B NPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpJIMHATaMHU
JTOU TOYKH.

OkpyrasTe 1efble 4YuCia MW JecATUYHble JApodu (mo oOpasily), HaxoIuTh
MPUOTMKSHHS YMCe.

Yucnoewvie u 0yKeeHHbIE GbIPANCEHUS

OpueHTHpOBaThCSI B TOHATUSIX U ONEpUPOBaTh Ha 0a30BOM YpOBHE TEpMHUHAMH,
CBS3aHHBIMU C 3alMCBIO CTENEHM YHWCIIa, HAXOAMTh KBaJapaT M KyO 4HCIa, BBIYUCIATH
3HAYEHUs MPOCTEHIINX YUCIOBBIX BbIPAXKEHUH, COJAEPKAIINX CTEIEHHU.

[Tonp30BaThCs MPU3HAKAMHU JIETMMOCTH (TIPH HEOOXOAUMOCTH C OMOPOH HAAITOPUTM
IIpaBUJIA), PaCKJIaJbIBaTh HATYPAJIBHBIE YMCIIA HA IPOCThIE MHOKHUTEIIN.

Tonvz06amucs macuimabom, COCTABISATh MPOIIOPLUN M OTHOILICHHUS.

Hcnonb3oBath OYKBbI Jis OOO3HAUEHHsS] YHUCEN TNpPU 3alMCH  MaTeMaTHYeCKHX
BBIPAKEHUH, HAXOAUTh 3HAUEHUs OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBISS HEOOXOAUMbIE
MOJICTAHOBKH U Tipeo0pa3oBaHus (C ONOPON Ha alTOPUTM YUEOHBIX JAeHCTBHIA).

Haxonutbs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogulx 3a0au

Pemate MHOTOIIAroBbIE TEKCTOBBIE 33Ja4d apU(PMETHUECKUM CIIOCOOOM C OMOPOi
Ha BOIIPOCHBIN IIAH.

Pemartp mpocreiiiue 3aiayu, CBSI3aHHBIE C OTHOILIEHUEM, MPOMOPIIMOHATBHOCTHIO
BEJIMYHUH, MTPOLEHTAMHU; PEeIIaTh TPH OCHOBHBIC 33/1a4H HA APOOU U MPOLIEHTHI.

32



Pematp 3amaum, comepxaimye 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMsl, PacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOUTEIBLHOCTh, BpeMsi, 00bEMa
paboThl, HCMONB3YS apuPMETHUYECKHe AEeUCTBUS, OIEHKY, NPUKUIKY; IOJIb30BATHCS
€IUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIINYMH.

CocTaBnsiTh OyKBEHHBIE BBIPAKEHHUS IO YCJIOBHIO 3aJladll TOCJIE COBMECTHOIO
aHanau3a.

W3Bnekath uwHGpOpMAIHIO, TMPEACTaBIEHHYI0 B Tabmuuax, Ha JIMHEHHOM,
CTOJIOYATON WM KPYTrOBOM AMarpaMmax, MHTEPIPETHPOBATH MPEICTABICHHBIC JTaHHBIC,
HCII0JIb30BATh JIaHHbBIC [TPU PELLICHUH 3aa4.

[IpeactaBnsaTe WHGOPMAIMIO C TOMOIIBI0 TaONWIl, JMHEHHOM W CTOIOYATOMN
JIAarpaMm.

Haznaonan ceomempus

[TpuBoIUTH MpUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOUTUX (HOPMY U3YUEHHBIX
T€OMETPUUECKUX TUIOCKUX M TPOCTPAHCTBEHHBIX (QUTYp, TpUMEPHl paBHBIX U
CUMMETPUYHBIX QUryp.

N300paxkaTh ¢ TOMOIIBIO ITUPKYJIS, JTUHEHKH, TPAHCIOPTHpPAa HAa HEIMHOBAHHOU U
KJIeTYaToM OyMare H3ydeHHbIE IUIOCKME TeoMeTpuueckne QUurypbl M KOHQUTYpaIuH,
CUMMETPUYHBIE (PUTYPHI.

HmeTs mipesicTaBieHne 0 TeOMETPUUECKUX MOHATHSIX: PaBEHCTBO (PUTYp, CHUMMETpHS,
0Cb CUMMETPHH, LIEHTP CUMMETPHH.

HaxoauTh BETMYMHBI YIII0B U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BAaThCA IPU PELICHUM 3a7ad TIpaJyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIION YIJIBL.

BbluucasTe JUIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MOJb30BaThCACIUHUIIAMU

M3MEPEHHUS JUIMHBI, BEIPAKaTh OJHU €IUHUIBI U3BMEPEHUS NIUHBI Yepe3 APYyTHe.

Haxonutb, HCHONB3ysl YEpPTENKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXIYy OBYyMs
TOYKaMH, OT TOYKHU JO MPSMOM, JUIMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnare 1omanb GuUryp, COCTaBICHHBIX M3 MPSMOYTOJILHUKOB, MCIOJIB30BaTh
pa3OueHue Ha MPSMOYTOJLHUKH, Ha paBHBIE (PUTYpHI, JOCTPAUBAHUE IO MPSIMOYTOJIBHUKA;
MOJIB30BaThCSl OCHOBHBIMHM €IWHUIIAMUA HM3MEPEHUS IUIONIAJU; BBIPAXKATH OJHU E€IUHHUIIBI
W3MEPEeHUs IUIOMIaAu 4Yepe3 Apyrue (mpu HEOOXOJUMOCTH C OMOpPOH Ha CIPaBOYHYIO
UH(OPMAIIHIO).

PacriozHaBath Ha MOJENSIX W M300pPAKEHUSX NHPAMUIy, KOHYC, IIWJIMHID,
HCII0JIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

N3o00paxaTh Ha KJIeTYaTOW Oymare nMpsMOYTOJbHBIN MapajlieNenuIe]I.

Boruncnare 00b€M  MPSMOYTOJILHOTO —TMapajuiefienumnena, Ky0a, IOIb30BaThCS
OCHOBHBIMH €IMHUIIAMH U3MEPEHUST 00bEMA; BRIPAXKATh OJTHU €IUHUIIBI U3MEPEHUs 00BhEMa
yepe3 Apyrue (C ornopoii Ha CPaBOYHYI0 HHPOPMAIIHIO).

Pemate HecnoxxHble 3aauM  Ha HAaXOXKJICHUE T'E€OMETPUYECKUX BEJIUYUMH B
MPAKTUYECKUX CUTYyalusIX (P HEOOXOIUMOCTH C BU3YaIIbHON OMOpPOit).
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IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATHI OCBOEHHMS ITPUMEPHON
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (11O TOJIAM OBYUEHU )

OcBoenne yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 0OIero oOpa3oBaHUs
JIOJDKHO — o0ecrieunBaTh JOCTHIKCHHE CIEAYIONIMX IPEIMETHBIX  00pa30BaTeIbHBIX
pe3yJIbTaTOB:

7 KJIACC

Yucna u évluucinenusn

BrInonHsATh, coyeTast yCTHbIE M MMCbMEHHBIE MPUEMBI, apudMeTruuecKue AeCTBUS ¢
paloOHaIbHBIMH YUCITAMH.

HaxoauThe 3Ha4eHHs] YUCIOBBIX BBIPAXXEHUM; TPUMEHITh pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BBIYMCIIEHUS 3HAYEHHMM APOOHBIX BBIPAXKEHHUH, COAEpKALIUX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexomuth oOT omHOW (opmbI 3amucu 4YHMcen K JApyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpo0b B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YaCTHOCTH B OCECKOHEUHYIO JIeCATUYHYIO JapobOb). CpaBHUBATh U
YHOPSA0YUBAThH PAllUOHATBHBIC YHCTIA.

OKpyTrasaTe yncia.

BbINOMHATH NPUKHUIIKY U OLEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY 3HauYE€HUN
YHCIIOBBIX BBIPAKEHUH.

BhITIONMHATE JEMCTBHS CO CTETIEHSIMHU C HATYpaTbHBIMU IMOKA3aTeNIIMHU (C OMTOpOiHa
CIIPaBOYHYIO HH(OPMAITHIO).

[TpuMeHsTh MpU3HAKK JEIUMOCTH, Pa3NIOKEHUE Ha MHOXKHUTEIU HATypaTbHBIX
YHCell.

Pemars mpocreiiiye  NpakTUKO-OPUEHTHUPOBAHHBIE  3aJadyM, CBS3aHHBIE C
OTHOIIIEHUEM BEIUYMH, IPONOPLHUOHAIBHOCTBIO BEIUYHH, IPOLEHTAMU; UHTEPIPETUPOBAThH
pe3yabpTaThl pElIeHUs 3a7ad C y4YETOM OIPaHWYEHHM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpruBaeMbIX 0OBEKTOB.

Anzeopauueckue eviparxcenus

OpueHTHpOBaThCS B MOHATUAX U ONEpPUPOBATH Ha OA30BOM YPOBHE aireopanyeckom
TEPMHUHOJIOTHUEN U CUMBOJIMKOM.

Haxogute 3HaueHust OyKBEHHBIX BBIPDAKEHUH TPH  3aJaHHBIX 3HAYCHHUAX
NIEPEMEHHBIX.

BeinmonuaTe mnpeoOpa3oBaHMsl LEJIOTO BBIPAKEHHWS B MHOTOYJIEH MPUBEICHUEM
MOJI00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BBINOJIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOYJIEHAa Ha MHOIOWIEH,
IPUMEHATH (HOPMYJIBI KBaJpaTa CyMMBbl M KBajJpaTa pa3HOCTH (C OMOPOH Ha CIIPaBOYHYIO
nHpopMaIu).

Ocy1ecTBIATh Pa310KEHNE MHOTOYJIEHOB HA MHOXHUTENIN C TOMOILBIO BBIHECEHUS 32
CKOOKM  OOIIero MHOXHUTENs, TPYNNHPOBKM  CIAraeMblX, MPUMEHEHUS  (GopMys
COKpAaIIEHHOTO YMHOXEHUS (C OMOPOM Ha CIIpaBOYHYIO HH(OpMAIINIO).

[TpumeHsTh TpeoOpa3oBaHMs MHOTOUJICHOB MJIsi PEIICHUs pPa3IU4HbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnons3oBaTh CBOWMCTBA CTENEHEW €  HATypajdbHBIMU  IIOKAa3aTelsIMM UL
npeoOpa3oBaHus BeIpaXXEHUH (C OMOPOii Ha CIIPAaBOYHYIO HHPOPMAIIHUIO).

Ypaenenun u nepasencmea
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Pewars yinHElHBIE YpAaBHEHUS ¢ OOHOW IEPEMEHHOM, IPUMEHS IpaBuia Nepexona
OT MCXOJIHOTO YpaBHEHMS K PaBHOCWJIBHOMY eMy. [IpoBepsTh, SIBIASETCS JM YUCIO KOPHEM
yYpaBHEHHSI.

Wmets npeacTaBieHne o rpauueckux METoAax NpU pPEeLIeHUH JTMHEHHBIXYPaBHEHHM
U UX CUCTEM.

[lonOuparb mpuMepbl Map 4YKCEN, SBISIOMIMXCA  PEHICHHEM  JIMHEHHOTO
YpaBHEHHUS C IBYMS TIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOHN MJIOCKOCTH T'paUK JIMHEHHOTO YPAaBHEHUS C ABYMSI
MIEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM, IPUBOAUTH IPUMEPHI PELLIEHUS YPABHEHUS.

Pemmath cucteMbl IByX JTUHEHHBIX YpaBHEHUHN C JBYyMS MIEPEMEHHBIMHU, B TOM YHCIIE
rpadgudecku (C OTOpoit Ha aNTOPUTM YUEOHBIX JECHCTBHI).

CocTaBnsTh (IIOCIIE COBMECTHOTO aHAlIM3a) M pelaTh JIMHEHHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUN O YCIOBHUIO 3aJ]a4M, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4i MOJYYeHHBIN pe3yIbTaT.

Koopounamut u cpagpuru. @ynkyuu

N3o00paxkaTe Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alHCHhIBATh YHUCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM s3bIKe.

OtMmeyarh B KOOPJMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAWHATaM; CTPOUTh
rpaduxu muHerHbIX QyHkuuit. Ctpouts rpadguk Gynkuun y = kx + b.

OnuceiBaTh € TMOMOINBIO (DPYHKIHMI HW3BECTHBIE 3aBHUCHMOCTH  MEXKIY

BeIMYMHAMU (IO aJNTOPUTMY YUEOHBIX IEHCTBHIA): CKOPOCTh, BpPEMs, PacCTOSHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb; MPOU3BOJUTEIBHOCTD, BPEMsI, 00bEM pabOTHI.

Haxoauts 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduyeckuid crnoco0 TMpeAcTaBleHUs W aHalu3a HHQOpMaluy;
W3BJIEKaTh W HWHTEPIPETUPOBATh HHPOPMALMIO U3 TPaPUKOB pEaTbHBIX MPOIECCOB U
3aBUCHMOCTEH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonbs30BaTh HAaYAJIbHBIE NMPECTABICHNSI O MHOYKECTBE JICMCTBUTEIBHBIX YACEI JUIs
CpaBHEHUS, OKPYIJICHUS U BBIYMCICHUN; N300paxaTh NEHCTBUTEIbHBIE YKMCIA TOYKAMHU Ha
KOOPAMHATHOM MPAMOM.

[TpuMeHsTh NOHATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHS; HAXOJUTh KBaJpaTHbIE
KOPHH, UCHOJB3ys TpU HEOOXOAMMOCTH KaNbKYJSTOP; BBINOJHATH MpOCTeHne
npeoOpa3oBaHMsl BBIPAKCHHM, COJIEpXkalluX KBaJpaTHble KOPHHU, MCIIOJIb3Yys CBOWCTBA
KOpHEH.

Hcnonbs30BaTh 3anucu OOJIBIIUX M MaJIBIX YHUCENI ¢ TTOMOIIBIO JACCITUYHBIX APOOEH 1
creneneit uucna 10.

Anzebpauueckue 6vipascenus

[TpuMeHsATh MOHATHE CTENEHHU C LIEIBIM MOKA3aTeNIeM, BBHIIOIHATH MPEeoOpa3oBaHMs
BBIPAKEHUH, COJIEPKAILMX CTENEHM C LIEJIBIM ITOKa3aTeseM (C UCIOIb30BaHUEM CIIPAaBOYHOM
uH(popMaLIIN).

BbINONMHATE ~ HECJOXKHBIE  TOXAECTBEHHBbIE  MPEoOpa3oBaHUS  PALMOHATBHBIX
BBIDAKEHUH Ha OCHOBE IMpaBWJ JACMCTBUI HAJ MHOTOWIEHAMU M alreOpandecKuMu
IpoOsIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA MHOXKUTEIH.
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[TpumeHsaTh TpeoOpa3oBaHUS BBIPAKEHUN JUIsl pPELIEHUS pa3iIMYHbIX 3a7ad W3
MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Ypaeéuenus u nepasencmea

Pemars nuHeliHble, KBaJgpaTHbIE YypaBHEHHUs (C HCIOJIB30BAaHUEM CIIPABOYHOMN
uH(pOpMaLNK) U pallMOHAIIbHBIE YPABHEHHUS, CBOJISIINECS K HUM, CHCTEMBI IBYX YpaBHEHUI
C IByMs [IEPEMEHHBIMU.

[IpoBOANUTH IPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B TOMUHUCIIE
C IpUMEHEHHEM TpadudYecKuX NpecTaBiIeHUl (ycTaHABIMBATh, UMEET JM YpaBHEHUE WITU
CUCTEMA YpPaBHEHUU pEIICHMs], €CIM MMEET, TO CKOJIbKO, U Ip.) C OMOPOW Ha alrOpuTM
Y4EOHBIX JEHCTBUM.

[lepexoauts OT ciOBeCHOM (HOPMYIMPOBKH 3a7auM K €€ anredpanyeckoid Mojaenu ¢
MIOMOIIIBI0 COCTABJICHUSI YPAaBHEHHMS WJIM CHUCTEMbl YpPaBHEHUH, MHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1ay¥l MOJTYUYEHHBIH PE3yIbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB [JIs CPAaBHEHUS, OLICHKH; pEIIaTh
JUHEIHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHCTEMbI; JaBaTh IpaduuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

OnepupoBaTh Ha 0a30BOM ypoBHE (YHKIIMOHAJIbHBIC MOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHHUS ); ONIPEACIATh 3HaUeHUEe (PYHKIIMH 0 3HAUCHHUIO apTyMEHTa;
OTpeeNATh CBOMCTBA (PYHKLUU 1O €€ rpaduky.

Ctpouth rpaduky 3JeMeHTapHbIX GYHKLIUH BUAA , Y = X2, Yy =X,y =+/x ,y=

%c; OINMCHIBATh CBOMCTBA YHUCIOBOW (PYHKIUU IO €€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJISIOIICH ITOMOIIBIO).

9 KJIACC

Yucna u eévtuucnenus

CpaBHMBATh U YNIOPSAA0YUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

Boeinonusate apudmMernyeckue JEHCTBUS C pPaLMOHAIBHBIMU YHUCIAMH, cCOYeTas
YCTHBIE U MUCbMEHHbBIE MPUEMBI, BBITIOJIHITH BEIYMCICHUS C UPPALIMOHAIBHBIMU YHCIIAMHU.

Haxonuths 3Ha4YeHus CTENEHEW C LEIbIMU TOKAa3aTeJIsIMU M KOPHEW; BBIYHUCIATH
3HAYEHUSI YUCIIOBBIX BBIPAKCHUN.

OKpyIJsITh JEHCTBUTENIbHBIEC YHUCIIA, BBIOIHAT NPUKUIKY PE3yJbTaTa BEIYMCICHUM,
OLICHKY YHCJIOBBIX BBIPAYKCHHI.

Ypaenenusn u nepasencmea

Pemiate nuHElHBIE WM KBaJpaTHbIC ypaBHEHUS, YPAaBHEHUSA, CBOJSIIMECS K HHM,
npocTreilnre JpoOHO-pallioHaIbHbIe YPAaBHEHHUS.

Pemate npocreiimme cuctemMbl AByX JMHEWHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU U
CUCTEMBI JBYX YpaBHEHHI, B KOTOpPBIX OJIHO ypaBHEHUE HE SBIJISICTCS JTMHEUHBIM (110
BHU3yaJIbHOM OTOPE).

Pemate mpocreiiime TEKCTOBbIE 3ajadd anreOpanyecKuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS! YPABHEHUSI UJIU CUCTEMBI IBYX YPaBHEHUH C JBYMs IE€PEMEHHBIMH.

[IpoBOANTH IpOCTENIIINE UCCIIEIOBAHNS YPAaBHEHNN U CUCTEM YPAaBHEHUI, B TOMUYUCIIE
C IpUMEHEHHEM rpaduyecKkux MpeacTaBieHuil (ycTaHaBIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMA YPaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarpr nuHEiiHbIE HEpaBEHCTBA, KBAaJpaTHbICE HEPABEHCTBA; M300pakaTh pPEIICHUE
HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3aIIUChIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.
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Pemarp cuCTEMBI JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE€ HEPABEHCTBO; H300pa)xkaTh pPEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSIMOM, 3aIUCHIBATH PEILICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnosnb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

PacrioznaBath  (QyHKIIMM U3y4eHHBIX BHUJOB. [loka3plBaTh CXeMaTUYECKU
pacmnojiokeHrne Ha KOOPAMHATHOM ITOCKOCTH rpadukoB PYHKIMH BUAA: y = kx, y = kx

X B 3aBUCHUMOCTHA OT 3HAUYEHUU

+baay:ax2+bX+Cay:x3ay= \/anzx
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KOA((PHUIMEHTOB; OMICHIBATH CBOMCTBA (PYHKIINHA.
Ctpouts U HM300pakaTh CXEMaTHYECKH TpauKH KBaAPAaTHMUYHBIX (QYHKIHUH,

OIMCHIBATh CBOWCTBA KBAJPATUUHBIX (YHKIMH MO UX rpaduKaM.

Pacno3naBath KkBagpaTW4Hyl0 (QYHKOUIO 1O (opMmyse, HOPUBOJUTH HPUMEPHI
KBaJIpaTUYHbBIX (PYHKIUI U3 peabHOM KU3HU, (PU3UKU, TEOMETPHH.

Apugpmemuueckas u ceomempuueckan npozpeccuu

Pacno3naBath apu(MeTHUYECKYyI0 U TE€OMETPUYECKYIO IPOTPECCHH NPHU Pa3HBIX
crioco0ax 3aJaHusl.

BBINOAHATH BEIYHUCIEHUS ¢ UCIIOIB30BaHUEM (DOPMYIT 72-T'0 WiieHa apu(pMeTHIecKon u
r€OMETPUYECKOW MPOTrpeccuil, CyMMbl IEPBBIX 7 WIEHOB (C ONOPOH Ha CIPABOYHYIO
uH(popMaIuIo).

Pemarp 3amaum, CBSI3aHHBIE C YHCJIOBBIMU IIOCIIEOBATEIBHOCTSAMHU, B TOM YHCIIE
3a]]a4ui U3 peaJbHOM )KU3HU (C UCIOIb30BAHUEM KaJIbKYJIATOPA, LIU(PPOBBIX TEXHOIOTHH).

IIJIAHUPYEMBIE TIPEIMETHBIE PE3YJIBTATBI OCBOEHHSI ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «"EOMETPHSI» (ITO TOJIAM OBYUEHU )

OcBoeHne yueOHOro Kkypca «l'eomerpus» Ha ypOBHE OCHOBHOIO OOLIETO
oOpa3oBaHusi  JOJDKHO  oOecrneuMBaTh  JOCTIDKEHHE — CIEAYIOUMX  IPEeIMETHBIX
00pa30oBaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Pacnio3HaBaTh H3yueHHBIE TE€OMETpHUYECKUE (QUIYpHl, OINpENeNiITh UX B3aUMHOE
pacrosioxkeHue, n300pakaTb reoMeTpuueckue (PUrypsl; BBHIOIHATh YEPTEXKHU MO YCIOBHIO
3anaun. 3mMepATh NMHEMHbIE U YITIOBbIE BEIUYMHBI. PemaTs 3ajaun Ha BbIYUCICHUE JITUH
OTPE3KOB U BEJINYUH YTJIOB.

Jenath rpyOylo OLEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHH MPEIMETOB B pEAJbHOM
KHU3HU, pa3MepOB MPUPOAHBIX 00BEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB MO MOPSAKY
BEJTMYMHBI.

CrpouTh 4YepTeXM K IE€OMETPUYECKUM 3a7adyaM (C HCIOJIb30BAHUEM CMBICIOBOM
OTIOPBI: HABOASIIINE BOIIPOCHI U/WIIK alrOpUTMa yUeOHBIX IEUCTBU).

[Tonb30BaThCsl MpU3HAKAMU PaBEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh NMPU3HAKU U
CBOICTBA paBHOOEPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH 3aa4.

[TpoBOANTH JOKa3aTENbCTBA HECIOXKHBIX TeoMeTpuyeckux TeopeM. [lomb3oBaThes

NpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB,

CBOMCTBOM MEJIMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYTOJIBHOIO TPEYroJIbHUKA, B
pEIICHUH TEeOMEeTPUYECKUX 3alad (C MCMOIb30BAaHUEM 3PUTENbHON HArJSIAHOCTH W/MUIU
BepOaIBHO OMOPHI).

Onpenensats NapamuienbHOCTh MPSMBIX C TIOMOIIBIO YITIOB, KOTOPhIE 00pa3yeT CHUMH
cexymas. OnpenensaT NapayieIbHOCTh NMPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOU NPAMOM 10 TOUEK APYTroM MPsSIMOM.

Pemate 3a1aun Ha KieTyaToit Oymare.

[TpoBOINTE BBIUMCICHHUS M HAXOAUTh YHMCIOBBIC M OYKBEHHbBIC 3HAYCHHS YIJIOB B
reOMETPUYECKHUX 3aJ]a4aX C UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
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MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPU MEPECEUCHHUH ABYX IMapajieIbHBIX
NPSAMBIX CeKylIer. PemaTe mpakTuyecKkue 3aaui Ha HaX0XKJAECHHUE YTIIOB.

NmeTh nipeacTaBieHue 0 MOHATHE T€OMETPUYECKOT0 MeCTa TOUEK.

@opMyIIHpOBaTh ONPENCIICHUS OKPYKHOCTH M Kpyra, XOpAbl H JuUaMeTpa
OKpPYKHOCTH, TIOJIb30BaThCSI HMX CBOMCTBAMHU. YMETh MPUMEHATh 3TH CBOMCTBA NpPHU
pELICHUH 3a/1a4.

OpueHTHPOBATHCA B TIOHATHUSAX: OMUCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, IIEHTP
OomMCaHHON OKpyx)HOCTH. OmnepupoBaTh Ha 0a30BOM YypOBHE (akTaMH O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYroJbHHUKA TIEPECEKAroTCI B OJHOM TOYKEe, WU O TOM, 4TO
CEepEIMHHbBIC EPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCSA B OJTHOM TOUKE.

OpueHTHpOBaThCA B MOHATHUSAX U ONEPUPOBATH HAa 0A30BOM ypOBHE: KacaTelbHas K
OKPYKHOCTH, T€OpeMa O MEPNEHIUKYJISIPHOCTH KacaTeJIbHON M pajauyca, MPOBEAEHHOTO K
TOYKE KacaHHus.

NmeTp mnpeacTaBieHHME O MPOCTEUIIMX TEOMETPUYECKHX HEPABEHCTB, MX
MPAKTUYECKOM CMBICIIE.

[IpoBOINUTH OCHOBHBIE T'E€OMETPUUECKHE IOCTPOCHHS C TIOMOIIbIO0 IUPKYJIS |
JIMHEUKH.

8 KJIACC

Pacno3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BATHCS
VX CBOMCTBAMM MPU PELUICHUU F'€OMETPUUECKUX 3a7a4.

OpueHTHpOBaThCA B MOHATHH — TOUKHU MEPECEUCHUS] MEANAH TPEYroJibHUKa (LEHTpa
Macc) B pelIeHuH 3a1a4.

Brnanets moHATHEM CpeaHEW JIMHUM TPEYTOJbHUKA W TPANEUWH, NMPUMEHATh HX
CBOMCTBA NPHU PELICHUHM NPOCTEUIINX TI'E€OMETPUYECKUX 3anad. VMeTp mpencTraBieHHUE O
teopeme Daisieca U TeOpeMe O MPOMOPIUOHANBHBIX OTPE3KAX, IPUMEHATh UX JJIsl PEUICHUs
MPaKTUYECKUX 3a7a4 (C OMOpOil Ha 3pUTENIbHYIO HATJISTHOCTB).

[IpuMeHAThr TpU3HAKU TOAOOMS TPEYTOJLHUKOB B  PEHICHUU  HECIOXKHBIX
T€OMETPUUYECKUX 3a1a4.

[Tonb3oBatbest TeopeMoit [udaropa s pemeHns TeOMETPUUECKUX U MPAKTHUECKUX
3a/1a4.

Bragers noHATHAME CHUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIVIa IPSIMOYTOJIBHOTO
TpeyronbHuka. [1onb30BaThcsl STUMU MOHATUSMU JIJIs1 PELICHUS MPAKTUYECKUX 3ajad (mpu
HEOOXOAMMOCTH C OMOPOH Ha aJITOPUTM IPaBUIIA).

Boeruucnsate (pa3nuuHbiMUA crioco0aMu) (C OMOpOil Ha CHpPaBOYHYIO HMH(OpMAIINIO)
TUIOIA/Ib TPEYTOJbHUKA U TUIOMIA MHOTOYTONBHBIX (PUTYp (TMONB3YSCH, T/Ie HEOOX0IUMO,
KaJIbKYJISITOPOM). I[pUMEHSATH MOTyYE€HHbIE YMEHUS B MPAKTUYECKUX 3a/1auax.

Bramers NOHATUSMHM BIMCAaHHOTO M LIEHTPAJIBHOIO YIJja, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTriax, yriax MexAy XOopAaMH (CEeKyIIMMH) W yIrie MEXIy KacaTelbHOW U
XOPJI0¥ MPU PELICHUH TPOCTENIINX TEOMETPUUECKUX 3a/1a4.
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Brnagetp 1NOHATHEM ONMCAaHHOIO YETHIPEXYTOJIBHMKA, MPUMEHSATh CBOMCTBA
ONKMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEILIEHUN TPOCTEHIINX 3a1a4.

[TpuMeHATh MOJlydeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTEeMaTHUYECKUE MOJAEIH
JUI 3a]1a4 peaIbHOM JKM3HU U IPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C IPUMEHEHUEM
0100MsI U TPUTOHOMETPUH (TIOJIB3YACh, I'/I€ HEOOXO0AUMO, KaTbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHM OCTpPHIX YIJIOB, HAXOAMTh C HUX IOMOUIBIO
pa3MyHbIE 3JIEMEHTHl IPSIMOYTOJIBHOTO TPEYrojJbHUKA («pelleHUue MPSIMOYIOJIbHBIX
TPEYroJbHUKOB»). Haxoauts (¢ MOMOIIBIO KaJdbKyJIsTOpa) MJIUHBI M YIVIBI  JJs
HETaOJMYHBIX 3HAYCHUH.

[Tonp3oBaThecst  (opMynamMu MpPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKHM
TOXJIECTBOM JUISI HAXOK/IEHUS COOTHOLIEHUI MEXIy TPUTOHOMETPUUYECKUMHU BEIMYMHAMU
(c omopoii Ha CIIPaBOYHYIO UHPOPMAILIHIO).

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JUISI HAaxOXKICHHUS Ppa3INYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pELIeHHE TPEYTOJbHUKOBY»), NMPUMEHATh UX MPU PEUICHUHU
MPOCTEHIINX T€OMETPUUECKHUX 3a/1ay.

Bnaners mnonATusMEH npeoOpa3oBaHMs IOAO0OMS, COOTBETCTBEHHBIX 3JEMEHTOB
nonoousx ¢uryp. Ilomap3oBaTbes CBOWCTBAMM MOAOOUS MPOU3BOJIBHBIX (QUIYpP, YMETh
BBIUMCIATh JUIMHBIL M HAaXOAWTh YIJbl Y MOAOOHBIX (QUryp (MO anropuTMy Y4YeOHBIX
nevictBuii). IIpuMeHATh CBOMCTBA MOA00MS B MPAKTHYCCKHUX 3aadax. YMETh IPUBOIUTH
IpUMepHI MOAOOHBIX (PUTYP B OKPY’KAIOILEM MUPE.

[Tonb3oBatbest TeopeMaMu (M0 BU3YaIbHOW OMOpPE) O MPOU3BEACHUM OTPE3KOB XOPI,
O MPOU3BEIECHUH OTPE3KOB CEKYLINX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUM M (PU3MUYECKUH CMBICI,
MPUMEHTh UX B PEIICHUU T'€OMETPUYECKUX M (U3HUecKuX 3ajad. [IpuMeHATh ckansipHoe
MIPOU3BEACHUE BEKTOPOB AJIs1 HAXO0XKACHUS UTUH U YIJIOB.

[Tosnp30BaThCsl METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHSATH €ro B PELICHUHU
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Bnagerb NOHATHSIMHU MPaBUIBHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPYKHOCTH, IJIMHBI
IOYTH OKPY>KHOCTH M paJJuaHHOW MEpHI yIila, YMETh BBIYMCIIATH IJIOMIAb KPYyTrau €ro yacTei
(c omopoii Ha cmnpaBouHyio uHGpopmanuio). I[IpuMEHATH TNOJTydYEHHbIE YMEHHS B
MPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (M1 LIEHTPBI) CUMMETPHUH (PUTYD, IPUMEHSATH ABUKEHHS TUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[TpyMeHsTh MONy4YeHHbIE 3HAHUS Ha MPaKTUKE — CTPOUTh MaTeMaTHUeCKHe MOAEIN
JUI 3a]1a4 peasIbHOM JKM3HU U IPOBOAMTH COOTBETCTBYIOIIME BBIUMCIICHUS C IPUMEHEHUEM
1no100usl ¥ TPUTOHOMETPUUYECKUX (PYHKIUH (10JIb3YACH, IJIe HEOOXO0IUMO, KAIbKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEMETHBIE PE3VJIbTATHI OCBOEHMS ITPUMEPHON
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (I10
I'OJAM OBYUEHUMA)

IIpeameTHble pe3ynbpTaTbl OCBOCHUS Kypca «BeposTHOCTP M craTtucTthka» B 7-9
KJIACCAX XapaKTEPU3YIOTCS CIEAYIOIUMHU YMEHUSMH.

7 KJIIACC

Yurare nH)OpMAIHIO, IPEJACTABICHHYIO B Ta0IUIaX, HA JUArpaMMax; MPEICTaBIIsATh
JaHHBIE B BUJIE TaOJHII, CTPOUTD AHArpaMMBbl (CTOJIOMKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 110
MaccuBaM 3HAa4eHHUH (C HCIIOJIb30BAaHHEM 3pUTENbHON HATJISITHOCTH W/WIM BepOalbHOM
OIIOPBHI).

OnuceiBaTh U UHTEPIPETUPOBATH peajbHbIE YMCIOBBIC JAaHHBIC, MPECTABICHHbIC B
Ta0JIMIax, Ha qUarpaMMax, rpapukax.

OpHEeHTHPOBATHLCS B MOHATHAX U OTIEPUPOBATH UMK Ha 0a30BOM ypOBHE:CPEIHEE

apudmeTHIecKoe, MearuaHa, HanOoJIbIIIee M HANMEHbIIICE 3HaUeHUs, pa3Max.lIMeTh

MpeiCTaBlIeHUe O ClIy4yailHOW W3MEHYMBOCTH Ha TIpUMepax IIeH,

bu3MUeCKUX BEIMYMH, aHTPOTIOMETPUYECKUX TAHHBIX; UMETH MPEACTABICHUE O
CTaTUCTUYECKOU YCTOUUYUBOCTH.

8 KJIACC

W3BnekaTs U MpeoOpa3oBbIBaTh HH(OPMAIMIO, MPEACTABICHHYIO B BHUJEC TaOJHIL,
auarpamm, rpadukoB; MPeACTaBIATh JaHHbIE B BUJIE TAOIUL, AUarpaMm, rpauKoB.

OnucelBaTh MOCJIE COBMECTHOIO aHAJINW3a JAaHHBIE C IIOMOINBIO CTATHUCTUYECKUX
MOKa3aTese: CpelHUX 3HaYeHUI U Mep paccenBaHud (pa3Max, AUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHCHHE).

Haxoautp 4yacTOTHl YHCIOBBIX 3HAUEHUH M YaCTOTHl COOBITHH, B TOM 4YHUCIE IO
pe3yabTaTaM HM3MEpeHUH W HaOIIOJICHHWH (C HMCIOJb30BaHUEM 3PHUTEIBHOW HATJISIHOCTH
1/nnm BepOaIbHOU OMOPHI).

HaxomuTe BeposTHOCTH CIydallHbIX COOBITMM B ONBITax, 3HAas BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITHI, B TOM YHCIE B OIBITaX C PAaBHOBO3MO>KHBIMH 3JI€MEHTapHBIMU
COOBITHSIMH (C UCIIOJIb30BAHUEM 3PUTEIBLHON HATJISIAHOCTH W/WIIK BepOanbHOM OMOPHI).

HmeTs npencraBieHue o rpauueckux MOJEINSX: JepeBO CIy4ailHOro SKCIEPUMEHTA,
auarpammsl Ditiiepa, YUCI0Bast MpsMasl.

OnepupoBaTh MOHATHSAMH Ha 0a30BOM YpOBHE: MHOXKECTBO, IOJIMHOXECTBO;
BBINIOJIHATh ONEpallUd HaJl MHOXECTBAMHU: OObEIUHEHUE, IepeceyeHue, AOIMOJIHEHUE;
MEPEUUCIATh AJIEMEHTBHl MHOKECTB; MPUMEHSTh CBOMCTBA MHOXKECTB (C HCIIOJIb30BAaHHUEM
BU3YaJIbHOU OTOPHI).

Wmets mipesacTaBieHne o rpauyeckoM MpeCcTaBIeHue MHOXKECTB M CBSI3EH Mexay
HUMU ISl OMMCAHMS MPOLIECCOB U SIBJICHUM, B TOM YHMCJE€ NPU PELICHUU 3a/1ay U3 JPYTux
y4eOHBIX MTPEIMETOB U KypPCOB.
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9 KJIACC

W3Bnexkate M MpeoOpa3oBbIBaTh HH(GOPMAIUIO, IPEACTABICHHYI0 B Pa3IMYHbIX
UCTOYHMKAX B BUJe TaOJuI], AUarpamM, rpadukoB; NpeACTaBIATh JaHHbIE B BUAE TaOIuI,
Uarpamm, rpaukoB.

Pemate mpocteifmue 3agadud OpraHM30BaHHBIM [EpeOOpPOM BapHaHTOB, a TaKKe C
MCI0JIb30BAHNEM KOMOMHATOPHBIX MIPABUII U METOJIOB.

Nwmets npeactaBiaeHre 00 OMUCATENbHBIX XapaKTEPUCTUKAX JJII MACCUBOB YHUCIIOBBIX
JTAaHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHNS U MEPBl pAaCCEUBAHUS.

Haxoautp 4acToThl 3HAYeHMH M YacTOTBl COOBITHS, B TOM 4YHUCIE IOJb3YAChH
pe3yjabTaTaMd MPOBEAEHHBIX HM3MEPEHUNM M HaOMIOJEHUN (C OMOpoil Ha CHPaBOYHYIO
uH(popMaIuIo).

HaxoauTth BEpOSITHOCTH CITydyalHBIX COOBITUH B M3yUEHHBIX OINBITaX, B TOM YHUCIIE B
OMbITaX C PABHOBO3MOXHBIMHU JJIEMEHTAPHBIMU COOBITHSIMU, B CEpPHUSX HUCHBITAHUN 10
IIEPBOTO yCIexa, B CEpUsIX UCIIBITaHNNA bepHyium.

NwmeTs nipescTaBieHue o ciaydaiiHOM BEJIMUMHE U O PaCpeeIeHUH BEPOSTHOCTEN.

HmeTs npeacTaBieHne 0 3aKOHe OOJIBIINX YHCeN KaK O MPOSBICHUH 3aKOHOMEPHOCTH
B CJIy4ailHOW M3MEHUYMBOCTHU M O POJIHM 3aKOHA OOJBIINX YHUCET B IPUPOE U OOLIECTBE.
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KpuTtepun u HOpMBI OLIeHKH 3HAHUH 00y4YaI0IMXCS

[Ipu onenuBanun padotr nerer ¢ OB3  yuuTHIBaIOTCS OCOOEHHOCTH HX
NCUXO(PU3NOIOTHIECKOT O Pa3BUTHSI.

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00yYaKOIIMXCS 110 MaTeMaTHKe.

Omeem oueHugaemcsa Ommemroil «5», eciuu:
— paboTa BBIIOJIHEHA MTOJIHOCTHIO;
— BJIOTMYECKHX PACCYKIECHUSIX U 000CHOBAaHUH PEIICHHS HET MPOOEIIOB U OMNOOK;

— B PCHICHUH HCT MAaTCMAaTUYICCKHUX OIIMOOK (B03M0)I(Ha OJlHa HCTOYHOCTb, OIIMCKAa, KOTOpaA
HE ABJIACTCA CIICACTBUEM HEC3HAHWA UJIM HCIIOHUMAaHUA yqe6Hor0 MaTepHana).
Ommemka «4» cmagumcs 6 CJle()ylomux cayuanx:

— pabora BBIOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS 11aroB PELICHUS HEJOCTATOUHBI (€ciu
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISUIOCH CIIEUaTbHBIM O0BEKTOMIIPOBEPKH);

— JIOMYIICHBI OJIHA OIINOKA WJIH €CTh JIBA — TPH HEIOYETA B BBIKJIAIKAX, PUCYHKAX, YEPTEkKaxX
W rpadukax (€ciau 3TH BUABI pabOT HE ABJISIUCH CIEIUATBHBIM 00BEKTOM MPOBEPKH )
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Ommemka «3» cmagumca, eciiu:

—  jomymieHo 06ojee 0THON OIMIMOKHK Ui 0oJiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX, Yep-
TeXax WM rpadukax, Ho oOyJaronIuiics o0yiamaeT 00A3aTeIbHBIMA YMEHHUSIMH T10 TIPOBEPSICMOM
TEeME.
Ommemka «2» cmagumcs, eciu:

— JIOMYIIEHBI CYIIECTBEHHBIE OMMOKH, TTOKA3aBIINE, YTO 00yJYaIOIMUics He 00s1agaeT o0s3a-
TEJIbHBIMU YMEHUSIMU 110 IAaHHOW TEME B TIOJIHOM Mepe.

OuneHkKa yCTHBIX OTBETOB 00y4alOIIMXCS 110 MaTeMaTHKe

Omeem oueHugaemcss OMMEMKOU «5», eciu yueHuK:

— IIOJIHO PacKpbUl COZAEp)KaHUE MaTepuana B 00beMe, MPeayCMOTPEHHOM MpOrpaMMol U
y4E€OHUKOM;

— HU3JIOKHII MaTCpHral rpaMOTHBIM SA3BIKOM, TOYHO HCIIOJIb3Ys MATEMATUYCCKYIO TCPMUHO-
JIOTUIO U CUMBOJIMKY, B onpeneneHHoﬁ JIOTHYECKOH IIOCJICA0OBATCIBHOCTH,

— HPaBUJIbHO BBINIOJIHUII PUCYHKH, YCPTCIKH, Fpa(I)I/IKI/I, COIIYTCTBYIOIIUEC OTBCTY,

— I0Ka3ajl YMCHHUC HIUIFOCTPHUPOBATH TCOPUIO KOHKPETHBIMU MPUMEPAMU, IIPUMCHATH €€ B
HOBOM CUTyallU IIPU BBIIOJHCHUHU MIPAKTHUYCCKOI'O 3aJaHus;

— HOPOACMOHCTPUPOBAJl 3HAHUC TCOPUU PAHCC N3YUCHHBIX COIIYTCTBYIOIIUX TEM, C(1)OpMI/I—
POBAHHOCTb U yCTOfIqHBOCTI) HCIIOJIB3YCMBIX ITPU OTBETC }’MGHI/Iﬁ 1 HaBBIKOB;,

— O0TBCYaJ CaMOCTOATCIIBHO, 0e3 HaBOOALIUX BOITPOCOB YUYUTCIIA,

— BO3MOXHBI OAHA — JIB€C HECTOYHOCTH IPHU OCBCIICHHUEC BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B
BBIKJIaIKaX, KOTOPBIC YYCHHUK JICTKO UCIIPABUJII ITOCJIC 3aMCUAHUS YIUTCIIA.

Omeem ouenueaemcsa ommemxou «4», eciu y0oeiemeopaem ¢ 0CHOGHOM mMPedoaHUAM HA OUEHKY
«5», HO npu IMOM umeem 0OUH U3 HEOOCMAMKO8:

— B H3JIOKCHUU JOITYHICHLI HeOoIbIINe HpO6CJIBI, HC MCKA3UBIICC MATCMATHYCCKOC COLACP-
JKaHUC OTBCTA,

— J0IMyHmECHbI OJJUH — JBa HEAOYCTA IIPU OCBCHICHHWKU OCHOBHOT'O COACpPKAaHUA OTBECTA, UC-
IMPAaBJICHHBIC IMOCJIC 3aMCHUYAHUS YUUTCIIA;

— JOIIYyHICHBI omubka mim 0oJjiee ABYX HCI0OYETOB IPU OCBCUICHWUH BTOPOCTCIICHHBIX BO-
IMPOCOB UJIK B BBIKJIAJIKAX, JICTKO HUCIIPABJIICHHBIC ITOCJIC 3aMCUYAaHUA YUUTCIIA.

Ommemkxa «3» cmagumcs 6 c1e0yIouux Cayuanx:

— HEMOJIHO PacKpbITO CO/EpKaHUe MaTepHaia (Coaep)kaHue U3JI0KEHO (pparMeHTapHO, He
BCETJia OCJIEI0BATENbHO), HO T0OKa3aHo 00I1iee MOHMMaHKe BOIIPOca U MPOJAEMOHCTPUPOBAHBI yMe-
HUS, I0CTaTOYHBIE JUI YCBOEHUS MPOrpaMMHOI0 MaTepuana (onpeaeneHsl « TpedoBaHUAMU K Ma-
TEMaTHUYECKON MOJIMOTOBKE yUYaIIUXCS» B HACTOALIEH MporpaMmme 1o MaTeMaTuKe);

— UMEIUCh 3aTPYTHEHHS WU IOMYIIEHBI OITUOKHU B OMPE/IeICHUH MaTeMaTHUeCKON TepMu-
HOJIOTHH, YePTEKax, BBHIKJIAJIKaX, UCIPABJICHHBIC MOCIE HECKOJIBKUX HABOJIINX BOMPOCOB YUH-
TeJIs,

— YYEHHK He CIIPAaBWJICSA C IPUMEHEHUEM TEOPUH B HOBOW CUTYAIlIMH IIPY BBIIIOJIHEHUH TPaK-
THYECKOTO 3aJIaHMsI, HO BBIITOJIHUII 33/1aHUs 00513aTEILHOTO YPOBHS CJIOKHOCTH T10 IaHHOH TeMe;

— IIpH JOCTATOYHOM 3HAHHHU TCOPETHUYCCKOI'0 MaT€puajia BbIABICHA HEAOCTATOYHAA C(i)Op-
MHPOBAHHOCTb OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.

Ommemka «2» cmagumcsa 6 Cﬂedylomux cayuanx:
— HC paCKPbITO OCHOBHOC COJACPIKaHUC yHCGHOFO MaTepuaia,
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— O0OHapyXeHO HE3HAHHWE YYCHHKOM OoJbllleld WM HaumOojee BaXKHOW YacTH Y4eOHOTO
MaTe- puana;

— JIOMYIIEHBI OIMOKYU B ONPEACIICHUH MOHATUH, IIPU UCIIOIb30BAaHUN MaTeMaTUYECKOH Tep-
MHUHOJIOTHH, B PUCYHKaX, YepTexkax WM rpadukax, B BHIKIAJKAaX, KOTOPbIC HE UCIPABICHBI MOCIE
HE-CKOJIbKMX HaBOJAUIUX BOIIPOCOB YUUTENS.
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TEMATHUYECKOE INTAHMPOBAHUE

5 kimacc (He menee 170 u)

HasBanmue
pasneia (TemMbl)
Kypca (4ucio

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca

4acoB)
HartypaJjibHble HecartuyHas cucteMa cuucieHus. Psjn HaTypanbHbIX 4uncell.|UuTaTh, 3anHMChIBaTh, CPABHHBATh HATYpPAJbHBIC YHCIA;
yucaa. Jleiicreus ¢ | Hatypanbnbiii psa. Yucno 0. HarypanbHble uncia Ha KOOp-|y4acTBOBATh B OOCY:KIEHHH CHOCOOOB YIIOPSIOYHBAHS
HATYPAJbHBIMH TUHATHOW TipsiMoii. CpaBHEHHE, OKPYTJICHHE HATypPaIbHBIX |YHCET.
YHCJIAMH YHCell. M300paxkaTh KOOPAMHATHYIO MPSAMYIO, OTMedYaTh 4YKcla

(43 u)

Apudmerndeckue JeHCTBUS € HaTypaJbHBIMU  YHCIIaMHU.
CBolicTBa HyJId MpU CIOKEHUM M YMHOXXEHHMH, CBOMCTBA
eAVHMLBI  Ipu  yMHOXeHuM.  llepemecturenbHoe — u
COYETAaTEIbHOE  CBOMCTBA  CJIOXKEHMS M YMHOJXKEHUS,
pacnpeoenumenbHoe CEOUCMBO YMHONCEHUSL.

TOYKAMH Ha KOOPAMHATHOW MPSIMON, HAXOAMTb KOOPIUHATHI
TOYKH.

HccaenoBarb cBOMCTBA HaTypaiabHOrO psana, yucen 0 u 1 mpu
CJIO’)KEHUU U YMHOXKCHHH.

Hcnonb30BaTh NPaBUIIO OKPYTICHUS HATypaIbHBIX YUCEI MpU

46




Henumenu u Kpammuvle 4YUCIA, PA3JIOKEHUE YMCIA Ha
MHoOkuTenu. Jlenenue c octatkoMm. IIpocTeie U coctaBHBIE
yncna. Ilpusnaku oenumocmu na 2, 5, 10, 3, 9.

CrermneHb ¢ HATYpaJbHBIM [TOKA3aTEIEM.

Hucnosble BEIPAKEHHUSI; IOPSALOK ACHCTBUN.

Pemennie TeKCTOBBIX 3a/1a4 HA Bce apupMeTHIECKHEe IeHCTBUS,
Ha JBM)KEHUE U TIOKYIIKH.

HEO0OXOIUMOCTH C OMOPO HA ANTOPUTM MpaBUIIA.

BopinoaHaTs, apudmernyeckue AeMCTBUS C HATypaJIbHBIMHU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEJICHNE B BUJE CTEIICHU, YNTATDH CTEIICHH,
HCI0JIL30BATHL TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYUC/ISATh 3HAYEHUS] CTENeHed mpu HEoOXOAUMOCTH C
BU3yaJIbHOU OIOPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHUM.

Hcnonp30BaTh MpH BBIYUCICHUSAX INepeMecTUTeIbHOe W
coyeraTeJibHOEC CBOMCTBA CJI0KEHMSI W YMHOKCHUS,
pacnpedenumesnbHoe ceoICME0 yMHOMCeHUA; HOPMYTUPOBATH
U TOpPUMEHATh NpaBWiIa  Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He0OXOTUMOCTH ¢ HANPABJIAOIIEH MOMOIIBIO.
®opMyJIMpOBaTh oONpeaeJeHUusl JEIUTeNs M KpaTHOro (c
OIIOPOi1 Ha AITOPUTM IIPABUJIA), HA3BIBATH JICIIUTENIN U KPAaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M COCTaBHBIE 4YHCIIA;
(¢opMyJIMpOBaATH M NPUMEHATH NPU3HAKHU JEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha anropuT™M IpaBuja); NPUMEHATH
AJITOPUTM pA3JIOKEHUS 4YHCIAa Ha IPOCTbIE MHOXHUTEIN;
HAXOMTh OCTATKH OT JIEJICHUSI U HEMOJHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBAHUU O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OIIOPO Ha oOpasell.

Pemath TekcTOBBIE 3alaud apUPMETHUECKUM  CIIOCOOOM,
HCNOJIb30BATh 3aBUCHMOCTH MEXIY BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, paCCTOSIHUE; 1IeHa, KOJUYECTBO, CTOUMOCTb U JIp.) NMpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPAaBOYHOM MH(DOpMAIUH:
aHAJIM3UPOBATH TEKCT 3371auu, nepeGopMyIUPOBATH YCIOBUE,
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U3BJIEKATh  HEOOXOAMMbIE  JaHHbBIE,  YCTAHABJIUBATH
3aBUCUMOCTH MEXJYy BEJIMYMHAMHU IPH HEOOXOIUMOCTH C
HaMpaBJISIOIIEH TOMOIIBIO.

MopenupoBath XOJ PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TaOIHLIBI.

IIpuBoauTh, pazéupare pasinyHbIC
peLIeHUH TeKCTOBBIX 3a/1a4.

C noMombI0 nmegarora ONEeHMBATh IIOJYYEHHBIH pe3ynbTar,
OCyHIeCTBJATh  CaMOKOHTpPOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKHU.

Pewamv 3a0auu ¢ nomouwiplo nepebopa 6cex 603MONCHBIX
6apuanmog.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHSA apU(DMETHKH.

peuicHud, 3alucu

Harnsanas
reomerpus. JJunuu

HA MJIOCKOCTH
(12 )

Touka, npsiMas, oTpe30kK, Jayd. Jlomanass. M3mMepeHue IIMHBI
OTpe3Ka, METPUYECKHE  EIMHULBl HM3MEPEHUS  JJIMHBI.
OKpyXHOCTb U KPYT.

[MpakTrueckas padora «IlocTpoeHue y30pa U3 OKPYKHOCTEI.

VYron. Ilpsmon,
W3mepenue yrios.

OCTpBIM, TyHOW W pPa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabota «IloctpoeHue yriosy.

Pacno3naBaTh Ha yepTekax, pHUCYHKAaX, ONHCHIBATH,
UCTIONB3Ys TEPMHUHOJOTHIO, W H300paxaTh C TOMOIIBIO
4epTE&KHBIX ~ MHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO

BU3YaJbHOU OIIOPE): TOUKY, MPSIMYIO, OTPE30K, JIyY, YTroJl,
JIOMaHy!0, OKPY>KHOCTb.

Pacno3naBath, NpUBOAMTHL NPUMePbI OOBEKTOB PEAIHHOIO
MHUpa, UMELUX (OopMy H3YYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEWHBIE pa3MeEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JUIS
IIOCTPOEHUSA U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka, BEJIMUNHY
yIjla; CTPOMTBL OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHON
BEJIMYMHBL; OTKJIAABIBATh LINPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKpPY>KHOCTb 33JJaHHOTO pajuyca.

N300paxkaTh KOHPUrypallMiM TIeoMeTpUdeckux ¢uryp wus
OTPE3KOB, OKPY>XHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJeTyaToil Oymare; mpeajaratb, ONMCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHayu3a.

Pacno3znaBarb u H300paxaTh Ha HEJTMHOBAHHOM U KJIETYATOM
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Oymare mpsMOHu,
CPaBHHUBATH YTJIbL
BoIuncasTh JJIMHBI OTPE3KOB, TOMAHBIX.

[lonumMaTh W WCOONAB30BAaTh MNPH  PpPelleHuH  3aaa4
3aBHCHMMOCTH MEXIy CIUHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMHTBCH C HEMETPHUYECKUMHU CHCTEMAMU Mep; BhIPAKATh
JUTMHY B Pa3JIMYHBIX SAMHUIIAX U3MEPEHUS IPH HEOOXOIUMOCTH
C OIIOPOM Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccaenoBathb Gurypbl 1 KOHGUTYpaLIUHU, UCTIONB3YS IIHUPPOBHIE

peCypchl.

OCTpPBI, TYyINOH, pa3BEPHYTHIA  YIJIBL;

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBuibHble M HempaBuibHbBIE Jpobu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxeHue U BblYMTAHHE OOBIKHOBEHHBIX IpobOei. CMerianHas
npoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApOOeii;
B3aUMHO-00paTHBIEC JPOOH.

Pemenne TekcToBBIX 3ajad, cojaepkamux ApoOu. OcHOBHbIE
3a/1a4u Ha APOOH.

[TpumeHeHue OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
MPETIOKEHU .

MopaeaupoBath B TpapHUuUecKoi, NpeaAMETHOW ¢opme, C
IIOMOUIbI0 KOMIIBIOTEPA IOHATHUS M CBOMCTBA, CBA3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0OH,
NpeaaraThb  00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JIpoOM  TOYKaMHU  Ha
KOOPIMHATHOM  IIPSAMOM; HMCIOJB30BaTh  KOOPAWHATHYIO
OPSAMYIO JUIsI CPAaBHEHUS JIpOOEH.

®opMyJIMPOBaTh, 3aAIIUCHIBATH C MOMOIIbI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpOM Ha TMPaBuUIIo;

HCI0JIb30BAaTh OCHOBHOE CBOMCTBO ApOOM ANl coKpaujenus
Opobeu u npugederus OpobU K HOBOMY 3HAMEHAMENO 8
npoOCMeuux Cy4asx.

IIpeacraBasitb 1o o00pa3lly CMeLIaHHYK JApoOb B BUJE
HENpPaBWJIBHOM M  BBLAENATH IEJIyKHD YacTh 4HCIa U3
HENPaBUILHON JpoOH.

BoinoaHaTs apudmMernyeckue aeicTBUS ¢ OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIOy4asx; HPUMEHSITh CBOMCTBa
apu(MeTHYEeCKUX ASUCTBHH I palliOHATN3allUN BEIYUCIICHHH.
BbINOJHATL NPUKHUIKY M OLEHKY pPe3yJbTaTa BBIYMCICHUI;
NpearaTb H NPUMEHATh NPHEMBI IPOBEPKH BBIUMCIICHUN.

IIpoBoauTh McciIeA0BaHUSI CBOWCTB JApoOeil, omupasch Ha
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YUCJIOBBIE JKCIIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSI O IPOOSX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI.

Pemars mpocreiiline TEKCTOBBIE  3aJayd, COJAEpIKALIHME
JIpOOHBIE JTAaHHBIC, U 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yenozo no e2o Yacmu, 6blAGAANb UX CXO00CMEA U PA3IUYUS.
MopaenupoBaTh XO0J PEIICHUS 3aJadyd C IOMOIIbIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IpuBoguTh, pa3zduparb, OUEHUBATH pA3JIMYHBIC PELICHHUS,
3aMMCH PEIICHWH TEKCTOBBIX 3a7a4 NPHU HEOOXOJIUMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C nomMombI0 mexarora OLEHUBATH IOJTYUYEHHBIM pe3ynbTar,

TOM YHCJIC C IIOMOIIBIO

OCYLIeCTBJIATb  CaMOKOHTPOJIb,  IIPOBEpsii ~ OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSA apU(DMETHKH.

Harasanas MuoroyronpHuku.  UeTbIpEXYroJbHUK,  NPAMOYIOJbHUK, | Pacmo3HaBaTh, u300pakaTh C IIOMOIIBIO  YEPTEKHBIX

reoMeTpHus. KBaJpar. MHCTPYMEHTOB M OT pPYyKH, MOJEIUpoBaTh u3 Oymaru

MHOroyroJbHuKH TpeyromnbHHUK. MHOTOYT'OJIbHUKH.

(10 4 [Tnomane ¥ nepuMeTp MPSAMOYrOJIbHUKA U MHOTOYTOJIbHUKOB, IIpuBoanTH NMpUMepPHI OOBEKTOB PEATHLHOTO MHpA, UMEIOIINX
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, €IWHULBI U3MEPEHUS (opmy  mHOrOyrombHuKa, NpAMOYTObHIKA, — KBAApaTa,
rutomaH. [TepuMeTp MHOTOYTObHHKA. TPEYToJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3Mephl.

BbruncasaTs: nEpUMETp TPEYroJIbHHUKA, MPSMOYIOJIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HE00XO/IMMOCTH C OIOPO Ha aJITOPUTM YUEeOHBIX JeHCTBUI).
N300pakaTh OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE "
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjieryaToil Oymare KBaapaT M MPSIMOYTOJbHHK C
3alaHHBIMHU JJIMHAMU CTOPOH.

HccaenoBars cBOiCTBA IPAMOYIOJIbHUKA, KBajgpara IIyTEM
HKCIEpUMEHTa, HaOJIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJpaTa U IMPSIMOYIOJIbHUKA.
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Pacno3HaBaTh WCTHHHBIE W JIOKHBIE BBICKAa3bIBAHUS O
MHOTOYTOJIbHUKaX, MPUBOAUTH MPUMeEPbI K KOHTPIIPUMEDHI.
HccaenoBath 3aBHCHMOCTD IUJIOMIAU KBaJpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIpPaTHONW CETKU JJI MOCTPOCHUS
¢buryp;  pa3ouBaTh  TNPSMOYTOJIBHUK  HA  KBaJpaThl,
TPEYTOJbHUKH; COCTABJATH (UTYPBl W3 KBAApaTOB U
MPSIMOYTOJIBHUKOB M HAXOJIUTh UX ILJIOIIA b, pa30UBaTh (PUTYPHI
Ha MPSMOYTOJIbHUKU U KBAJAPATHl U HAXOJUTh UX TUIOMIAAL (TIpH
HEOOXOAMMOCTH C HaIIPaBJISAIOIICH ITOMOIIIBIO).

Beipakath BenMUYMHY IUIOHMIAAM B Pa3JIMUHBIX €IMHHUIAX
U3MEPECHHUS METPHYECKOM CHCTEMbl MeEp, HCHOJb30BATh
3aBUCHUMOCTH MEXJIYy METPUUYCCKUMH EAMHUIIAMU H3MEpPEHUs
oA TpU HEOOXOIMMOCTH C OMOPOM Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMUTBLCSI € TNpPUMepPaMM NpPUMEHEHHMs IUIOMAAu |
nepuMeTpa B MPAKTUYECKUX cHUTyanusx. Pemats 3agadyu u3
peasbHOM KU3HU, TPU HEOOXOAMMOCTH C OTMIOPON Ha alrOpUTM
npaBuja, 00Cy:KIaTh pa3jMYHbIe CIIOCOOBI PEIICHUS 3a/1ay.

JlecaTHUHBIE
apoou
(38 u)

Hecaruunas 3anuch ApoOeil. CpaBHEHHE IECATUYHBIX ApoOei.

JevicTBusl C IECATUUHBIMU APOOSIMU. OKpyenenue 0ecamuyHbix
opobelt.

Pemenune TekcToBBIX 3adau, cojepkaumux JApoOu. OCHOBHbBIE
3aJa4u Ha Jpoou.

IIpencraBiasiTh JECATHUHYIO JpoOb B BUJE OOBIKHOBEHHOM,
YUTATh W 3alMChIBaTh, CPAaBHMBATBL JIECATHYHBIE JpOOH,
npepjaratb M 00CyKAAaThb CHOCOOBI  yNOPSAOYMBAHUS
JIECATUYHBIX TPOOEH.

N3o0paxarh necarnyHble ApoOU TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BoisiBASITH €XOACTBa M Pa3iuyMs NPaBWI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YUCIIAMU U IECATUYHBIMU APOOSIMH,
10CJIE COBMECTHOI'O aHAJIM3a.

BbInoHATL apudpmMeTHyeckue MACUCTBUS C JIECATHYHBIMU
IpoOsMHU; BBINOJHATH, NPHUKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHHI.

IIpumensiTe cBoiicTBa apupMETHUECKUX JEUCTBUN JUIs
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paroHaIN3aui BIYUCICHUH.

Ilpumenamop npasuno oKpyzieHus OecsimuyHvix Opodeil, IPU
HEO0OXOIUMOCTHU C BU3YAIBHOHN OIMOPOH.

IIpoBoauTh HCCIEI0BAHUS CBOWCTB JECATUYHBIX JpPOOCH,
OMHpasCh Ha YHUCIOBBIC OKCIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbIO0 KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTL NpPHUMEPbl ¥  KOHTPIPHUMEPHI, CTPOMUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBICKA3BIBAHUH.

Pemiate mpocreiiliiie  TEKCTOBBIE 3aJayd, COJAEpIKAIIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yel020 No
€20 yacmu; BHISIBJAATH UX CXOJCTBA U Pa3JIHMYHUsl.
MopenupoBaTh XOJ PELICHUS 3aJla4d C MOMOIIBIO PUCYHKA,
cxembl, Tabnuipl. Pa30upars pasnuyHble pelieHHs, 3arucu
pELIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B PEATbHBIX >KMU3HEHHBIX
CUTYaIlUsX.

C nmoMoImbI0 MeAarora OIeHUBATh IOJYYCHHBIA pe3yibTar,
OCYILIECTBJATH  CAaMOKOHTPOJb,  TIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ HCTOPUE pa3BUTHS apUPMETHKH

Harasanas
reoMeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
ALY

MHnoezoepannuku. H3o00pasicenue mmozocpannuxos. Mooenu
npoOCMpaHCMEEHHbIX Mmeil.

IIpsamoyzonvHolii napannenenuned, kyo. Paszeépmku kyoa u
napasnnenenuneoaq.
O6vém Kyba, npamoy201bH020 napaieienuneod.

Pacno3HaBaTh Ha 4epTeskax, PUCYHKaX, B OKpYKalomeMm
MHpe NIPSIMOYTOJIbHBIN Mapauienenumnes, Kyo, MHOTOIpaHHHUKH,
ONHUCBIBATb, HMCHOJB3YS TEPMHHOJIOTHI0, OIECHMBATH
JIMHEWHBIE pa3MeEPBL.

IIpuBoauTH NpUMeEpPbI 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
dbopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOIO MapajieNenumnena,
KyOa.

N306paxath Ky0 Ha KJIeT4aTOM Oymare.

HUccnenoBarb CBONCTBA KyOa, MPSIMOYTOJIBHOTO
napajuiesienune1a, MHOTOIPaHHUKOB, MCIOJb3Ys MOJENIU IMpHU
HEOOXOIMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.
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PacnosnaBath  pa3BEPTKM  Kyba W mapajuiesenuuena.
MoaenupoBath KyO U napajuielenune u3 Oymaru u mpouux
MaTepuasoB, Mo 0opasily.

HaxoauTs wn3MepeHus,, BBIMUCAATH IUIOMAJAb MOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJIBHOTO MapaUieyienuIie/ia ¢ OMOpol Ha
QITOPUTM YYEOHBIX [IEUCTBUN; HCCAEA0BATH 3aBHCHMOCTh
00béMa Ky0a OT IJTMHBI ero pedpa.

HaOuropats M NpoBOAUTH AHAJOTMH MEXJIYy HOHATUAMU
TUIOLIA M ¥ 00BEMA, TIEPUMETPA U IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBatb WHCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS O
MHOTOTPaHHUKAX, MPUBOAMTHL NPUMEPbI U KOHTPIPUMEPHI.
Pemars 3a5a4u U3 peajabHON KU3HU.

IloBTOpEHune
u 00001IeHn e
(10 u

[ToBTOpEHNE OCHOBHBIX MOHITHH W METOJOB Kypca 5 Kiacca,
000011IeHE 3HAHUH.

BeryucasaTh 3HaUEHUS BEIPAKEHHN, COIEpKAILMX HATYpaJIbHbIE
Yuciia, OOBIKHOBEHHBIE U JIECATUYHBIE JpOOM, BBHIIOJIHATH
npeoOpa3oBaHus YMce IPU HEOOXOJUMOCTH C HalpaBJIAIOLICH
IIOMOUIBIO.

BbiOnpars  cmocod  cpaBHEHHs — YMCEll,  BBIYMCIICHHUH,
NPpUMEHATHh CBOMcTBA apudMeTHyeckux JeicTBUi 1S
panMOHANIN3alUN BIYUCIICHH.

OcymecTBaATh CAMOKOHTPOJIb BBINIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY Pe3ysIbTaTa BEIYNCICHUM.

Pemrare mnpocreiilume 3aJayd U3 PEaIbHOM  JKU3HH,
NPUMEHATh MAaTeMAaTHYeCKUe 3HAHUA Ul PELICHUS 3a7a4 U3
JIpYrUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreimime 3agauM
CPAaBHUBATb  CIOCOOBI  pEILECHUs
pPanMoOHAJIBHBIN €C1OC00.

Pa3HbIMH
3aja4u,

cnocodamu,
BbIOMPATH

...KTII?
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6 kiacc (He menee 170 4)

Ha3Banmue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coiep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4al0IUXCSH
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HarypanbHble

yuciaa
(30 )

ApudmeTndeckue JeHCTBHS ¢ MHOTO3HAYHBIMH HATYPaTbHBIMU
yucinamMu. YucnoBble  BBIpAXEHUs, TMOPSAOK  JACHCTBUM,
UCTIOJNIb30BaHue CKOOOK. OKpyTIIeHHE HATYPATBHBIX YHCEI.
JlenuTenu U KpaTHBIE YMCTIA; HAUOOIbWUL 00wl Oelumend u
HaumeHbulee odujee Kpamuoe.

PaznoxeHne umcna Ha IpPOCTbIE MHOXHTENW. JleaumocTb
CyMMBI U IIPOU3BENCHHUS. [leneHne ¢ 0OCTaTKOM.
Penienne TekCcTOBBIX 3a1a4.

BouinoHaTs, apudpMernyeckue JeiiCTBUS C MHOTIO3HAYHBIMU
HAaTypaJIbHBIMUA YHUCJIAaMHU, HaXOAMTh 3HAYEHHS YHCIIOBBIX
BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYHCISITH 3HAYEHHUS
BBIPAXKEHUM, COJIEPIKALIUX CTEIICHHU.

BbInogHAT, NPUKHAKY M OLWEHKY 3HAUYCHUH YHCIOBBIX
BBIPOKECHUM, MPUMEHATHh NPUEMBI IPOBEPKH pPE3yJIbTaTa.
Hcnonb30BaTh TMpU  BBIYKUCICHUAX MepeMeCTUTE]bHOEe WU
covyeTaTeibHOE CBOWCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpeoeiumenbHoe C60UCHEO YMHONCEHUA OMHOCUMETbHO
C0)ceHUusA, CBOUCTBA apuPMeTHYECKHUX 1efiCTBHIA.
HccaenoBarb  4YMCIOBBbIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIC IKCIIEPUMEHTHI.

@®opmMyMpPOBATH  ONpeldeJeHHsl JCIUTENd U KpPaTHOro,
HauOOJBIIEro OOIIEro JeauTels U HaWMEHBIIEro OOIIEero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHCEJ; HMCIOJIb30BaTh ATU
MOHSTHS TIPU PELICHUH 3a/1a4 (1P HEOOXOAMMOCTH C OIIOPOM Ha
QITOPHUTM TIPABUIIA).

IIpuMeHSITH AJrOPUTMbI BBIYKCICHUS HaWOOJIBIIErO OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa Ha TPOCTHIE MHOKUTEIH.
HccaenoBarb cBoOiCTBa JEIMMOCTA CyMMBbl U IMPOHU3BEICHUS
YHCEJI ¢ ONIOPOM Ha BOIPOCHBIH IUIAH.

IlpuBoauTsL mNpHMepPbI 4YHCET C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS O CBOMCTBAaX
YHUCeN, ONMPOBEPraTb HEBEPHBIC YTBEPXKICHUS C TTOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NpPeIJIOKeHHS  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH. .., TO...» IO 00pa3ily.
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Pemiath TEKCTOBBIC 3aJa4y, BKIIIOYAKOIIHUEC IMTOHATHUA AJCIIMMOCTH,
apu(METHYECKHUM CIIOCOOOM, HCHOJB30BaTh Mepedop Bceex
BO3MOYKHBIX BApUAHTOB C OIIOPO Ha BOIPOCHBIN IIJIaH.
MoaennpoBaTh XOJ pEIICHHs 33/la4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TaOJIHUIIBI.

[lpuBoauTh, pa3dupaTh, OICHWBATH Pa3JIMYHbIE pPelIeHHs],
3alUCH pelleHuii TeKCTOBBIX 3adayd C HampaBJsoUIeH
HIOMOIIBIO.

Kpurtnueck oneHMBAaTh MOJYy4YeHHBIH Pe3yJIbTaT, HAXOAUTH
OLIMOKH, OCYHIECTBJISAITH CAMOKOHTPOJIb, IIPOBEPSsisi OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanan
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

Ilepnenouxynapnvie npsamvie. Ilapannenvnvie npsmboie.

PaccrosiHne Mexny nByMs TOYKAMM, OT TOYKH JI0 NIPSIMOM,

JUTMHA ITyTHU Ha KBaJIPaTHOM CETKe.
Ilpumepol npsamvix 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax clydyad B3aWMHOTO
PacCIioJIOKCHHA ABYX IIPAMBIX.

HN300paxarb ¢ NOMOMIBI0 YEPTEXKHBIX HMHCTPYMEHTOB
KJIeT4aToil Oymare [Be TMepeceKaroluecs TMpsMble, JBe
MapaJuleNIbHBIE IIPSAMBIE, CTPOUTH MPAMYIO, NEPIECHIUKYIAPHYIO
JIAaHHOM.

IpuBoauTH NnpUMepbl napajuieTbHOCTH U
MEePNEHAUKYISIPHOCTU MPSMBIX B IPOCTPAHCTBE.

PacnozHaBaTth B MHOIOYIOJBHHMKAX HEPHEHIUKYJISIPHBIE U
napajuiebHble  CTOpoHbI. M300paxkaTb MHOTOYTOJIBHUKUA C
napajuieNbHBIMH, TEPICHAUKYISIPHBIMU CTOPOHAMU 110 00pasiry.
Haxoauth paccTostHue MeEXIy IBYMs TOYKaMH, OT TOYKH [0
NpsAMOM, JJIMHY NIYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3YS ITU(POBBIE PECYPCHI.

Apodu
(32 4)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO

cokpaienue npoodeit. CpaBHEHHE U YIIOPAI0YMBAHUE IPOOEH.

Jecstuunble qpodbu U MeTpUUYecKas CUCTEMa Mep.

1podw,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6HMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATHL JIpo0H, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacTaBiasith AecATUYHBIE JAPOOM B BHJE OOBIKHOBEHHBIX
npobeit 1 OOBIKHOBEHHBIE B BUE JECATHYHBIX, MCIOJIb30BATH
IKBHMBAJICHTHbIE TMpPeICTABJEHUsS] JPOOHBIX YHCENT TpU HX
CpPaBHEHMH, MPHU BBIYUCIEHUAX (TIpU HEOOXOAUMOCTH C
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OrtHomenue. Jlenenue B JaHHOM OTHOIIeHUH. Macwimao,
MPOTIOPIIHSL.

[Tonsitue mporeHTa. BorunciieHne mponeHTa OT BETUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALINX APOOH U TPOIICHTHI.
[TpakTrueckas padota «OTHOIIEHUE ITMHBI OKPY>KHOCTH K €€
TUAMETPY».

HAIPAaBIISAIONIEH TOMOIIBIO).

Hcnoab30BaTh JeCATHYHBIE JpoOM TpU  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinonaTs apugmMeTnueckue a1eidCTBHA C OOBIKHOBEHHBIMHU U
JECATHIHBIMU JIPOOSMHU.

Burunciaars 3HAYCHUS BBIPAKECHHU, COZEpKALIMNX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJIHSTH
npeoOpa3oBaHusi poOel, BbIOUPATH CHOCO0, NPHMEHSATH
cBoiicTBa apu(PMETUYECKUX JCUCTBUU I pallMOHAIU3AINA
BBIYUCIICHUM.

CocTaBJSITh OTHOILIEHHUS U IPONOPLUUH, HAXOAUTH OTHOLICHHUE
BEJIMYMH, JICTUThH BEIUYUHY B JAHHOM OTHOIIICHUU.

Haxoauth 3KcnepMMeHTANbHBIM IYTEM OTHOLUEHHUE JJIMHBI
OKpYXHOCTHU K €€ nuamerpy (Ipu HEOoOXOJUMOCTH C
HAIPABIIAIONIEH TOMOIIBIO).

Haxoautp Macmita® 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
UCIOJIB3YS MAcIITad ¢ OMOpoil Ha aNTOPUTM Y4eOHBIX JICHCTBUM.
OO0BSICHATB, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000OPOTHI PeUU CO
CJIOBOM «IIPOIICHT». BhIpasaTh MPOLEHTHI B IPOOSX U ApoOH B
MIPOLIEHTAaX, OTHOIIECHUE IBYX BEJINYMH B MPOLICHTAX.
BbI4ucassTh IPOLEHT OT YMCJIA U YUCIIO IO €70 MIPOLIEHTY.
OxpyrasiTe ApodU U IPOLEHTHI, HAXOAUTh NPUOIMKEHUS YU CET
IIPpU HEOOXOIUMOCTH € MCII0JIb30BAaHHEM BU3YalbHON OIMOPBHI.
Pemiars 3agaum Ha YacTH, MPOLIEHTHI, NPONOPLUHU, Ha
HaXOo’KJeHHe ApoOH (IIPOLIEHTA) OT BETUYMHBI U BETMUUHBI IO €€
npoOu (TpoleHty), apodu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuuHa oT  apyrod. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3NIMYHbIE PEIIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOAMMOCTH C HAIPABJISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamUI0 U3 TAOIUI] ©W  JUArpaMmm,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpeIeIIsATh
HauOoJIbIlIee U HAUMEHbLIee U3 NMPEACTaBICHHBIX TaHHBIX.
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Harasiagnas
reoMeTpus.
CummMmerpus
(6 49)

Ocesas CumMmempus. lleHmpaJZbHa}Z CUMMempUust.

Ilocmpoenue cummempuunvix gueyp.
Cummempus 6 npocmpancmse.

Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTBL C IOMOILBIO MHCTPYMEHTOB (urypy (oTpe3ox,
JOMaHyl0, TPEYrOJbHUK, NPSAMOYTOJBHUK, OKPY>KHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCHUTEIbHO MpPSIMOM, TOYKH C
HaIIpaBJAIOIIECH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYKAIOIEM MUPE.
MopaeaupoBats u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATH I'€OMETPUUECKHE
KOH(HUTypaIiH, HCIIOB3Ys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBHI.

BeipakeHus
¢ OykBamMu
(64)

[TpumeHeHne OYKB /IS 3aIMCH MAaTEMATHYECKUX BBIPAKCHUN U
NPEIUIOKEHUH.  Bykeenuvie — 8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BbykBeHHBIE paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DopmyJIbL.

HUcnoab3oBath OYKBBI i 0003HAYEHHUS YHCEI, MPU 3aMUCH
MaTEMATHYECKUX  YTBEP)KIACHHH, COCTaBISATH  OYKBCHHBIC
BBIPKEHMS 110 YCIOBHIO 3a/1a4U.

HccaenoBath  HECIIOXKHBIE  YHUCJIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JUI UX 3aIHCH.

BorunciasTe 4ncioBoe 3HaUYeHHE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYEHUSAX OYKB C OMOPOM Ha alrOPUTM YUYEOHBIX
JEHCTBHI.

3anucbiBaTh ¢opmy.ni: nepumeTpa u TLJIOIIAIH
NpsIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, IUIOLIAJH
Kpyra; BHINOJHATH BIYMCIEHUS 110 3TUM (opMyiam.
CocraBiasitb (pOpPMYJibl, BBIPAKAIOIINE 3aBUCUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpeMs, OO0BEM pPabOTHI,
BBITIOJIHSITH BBIUUCIIEHUS TIO 3TUM (POpMyIIaMm.

HaxonuTh  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTO
JEeHCTBUS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIbHUKOB.
[IpssMoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH, YIJIOB,
JaroHaneH.

H3o00paxkars, Ha HEITMHOBAaHHOW U KJeTdyarol Oymare c
HCITOJIb30BAaHUEM YEePTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C

58




HA IJIOCKOCTH
(14 9)

W3mepenue yriioB. Buibl TpeyroinbHUKOB.

[lepumerp mHOrOyrompHuka. Ilmomans ¢urypsl. dopmyiisl
nepuMeTpa M IUIOIIAAM HpsAMoyroibHuka. [Ipubmmxénnoe
U3MEepEeHHe IIomaan Guryp.

Ipakmuueckas paboma «Ilnowaov kpyeay.

MapajuieIbHbIMH, MEPIEHAUKYISIPHbIMA, PaBHBIMH CTOPOHAMH,
OpsIMBIMUA  yIJIaMH U JAp., PABHOOEIPEHHBIN TPEYroJbHUK.
Ipeanarars U 00Cy:KI1aTh CIOCO0BI, AJITOPUTMBI IIOCTPOCHHUS.
HccnenoBarb, HUCHONB3YyS  OKCIEPUMEHT,  HAOIIOJCHUE,
MOJICJIUPOBAaHME, CBOMCTBA  MPSMOYrOJIbHUKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBLHUKHU C OMOPOM Ha BOMPOCHBIH TIaH.
O00CHOBBIBATDH, ONPOBEPraTh C IMOMOIILI0O KOHTPIPUMEPOB
YTBEPKACHHUS O MPSMOYrOJIbHUKE, KBaJpare, Pacmno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPIKICHMUS.

HN3mepsaTh U CTPOUTH C MTOMOIIBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PACO3HABATH
OCTpBbIE, MPSIMBIE, TYIIbIC, Pa3BEPHYTHIC YTJIbI.

Pacno3naBartb, n300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIMH,
TYHNOYTOJIbHBIN, paBHOOCAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKU (TIpu  HEOOXOJAMMOCTH C  HCIOJIB30BAaHUEM
BU3YaJbHOU OMOPHI).

Boruucasts epuMeTp MHOT'OYTOJIbHUKA, IJI01LAb
MHOTOYTOJIbHUKA pa30MeHHEeM Ha MPSIMOYTOJbHUKH, HA PABHbBIC
(GUryphl, UCMOJIB30BATh METPUUYECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe JIMH U TUI0IAae
Ha KjeTdyaroi Oymare, NpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY>KHOCTH, TUIOLIaAH KpyTa.

ITono:kuTENLHBIE
OTpULATEIbHbIE
quciaa

(40 v)

Iensie Yucia. Mooynw uycaa, ceomempuiecKkas
unmepnpemayusi Mooya. Hucnosvie npomesncymru.

[lonoxurensHple W  OTpuIlaTeNbHble uKcnaa. CpaBHEHUE
MOJIOKUTENBHBIX M OTPHUIATEIBHBIX YHCeNl. ApudMeTHIeCKue
JIEUCTBUS C MOJOKUTEIBHBIMUA U OTPULIATEIbHBIMU YU CIIAMU.
Penrenye TeKCTOBEIX 3a1a4.

IIpuBoaMTL NpHMepPHI UCIHOIB30BAaHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEIL.

M300paxkarh 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
qyciia TOYKaMH Ha YUCIIOBOW IPSAMOM, HCMOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHUCEI.

IIpumeHsiTh mnpaBUiIa CpPaBHEHUS, YNOPSIAOYMBATH ILIEJIbIe
4KCIIa; HAX00UMb MOOY/Ib YUCIA.

®opMyJIMPOBATh NPABWJIA BBIUNCICHUS C TIOJOKUTEIBHBIMU U
OTPULIATENILHBIMU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKECHHUIA, CoZIepIKaIlNX TIEUCTBUI
C TMOJIOKUTEIbHBIMU W OTPUIIATEIIBHBIMU YHCJIAMU  TPH
HEOOXOIUMOCTH C OMOPOH HA AITOPUTM TIPABHIIA.

IIpumeHATH CBOWCTBA CIOXEHUS W  YMHOXEHUS A
peoOpa3oBaHUs CyMM H ITPOU3BEICHU.

IIpencrasiienue [IpsaMoyronbHas  cucremMa KOOpPAUHAT HA  IUIOCKOCTU. | OOBACHATH U HJJIIOCTPHPOBATH IOHSTHE MPSIMOYTOJBHOM
AAHHBIX KoopauHaTs! TOUKM Ha IIOCKOCTH, a0CIKCCa M OpAMHATA. CUCTEMBl ~ KOOpAMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BaTh
(64) Cronbyarhie 1 KPYrOBBIC AHArPAMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOW IJIOCKOCTH TOYKHU U
[TpakTnueckas padota «IlocTpoenue nuarpammy. (urypsl 1Mo 3aJaHHBIM KOOPIAMHATAM, HAXOJHThH KOOPIMHATEI
Pemenne  TEKCTOBBIX  3a7ady,  COAEp)KAIIUMX  JlaHHbIE, | TOUCK.
Npe/CTaBICHHBIC B TA0INIIAX U HA JHarpaMMax. Yurats CcTON0UATEIC H KpYyTOBEBIC AnarpamMmer,
HHTEPIPEeTHPOBATD JJAHHBIC; CTPOMTh CTOJI0YAThIE IUArPaMMBbI.
Hcnonb3oBate mHGOpMALMIO, NIPEICTABICHHYIO B Tabauuax,
Ha JuMarpamMmax A pelleHMs TEKCTOBBIX 3aJad M 3a4ad M3
peanbHON KU3HU.
Harasgnas IIpsaimoyzonvuelii napannenenuneo, Kyo, npusma, nupamuoda,| Pacmo3HaBaTh Ha 4YepTekKaxX, pUCYHKAX, OMUCHIBATH TUPAMHUITY,
reoMeTpus. KOHyC, — yuaunOp, wap u  cgepa.  Hzobpadicenue|npusmy, TWIMHAP, KOHYC, IIap, M300paxaThb UX OT PYKH,
Purypsl npoCMpaHCMEeHHbIX Queyp. IIpumepuor Pazéépmok | MOGJIMPOBaTh 13 OyMmaru, IJIacTHUIIMHA, MPOBOJIOKH U Jp. C

B IIPOCTPAHCTBE
O )

MHOCOCPAHHUKOS, uuﬂundpa Uu KoHyca.

Ilpakmuueckas paboma «Co30anue
NPOCMPAHCMBEHHBIX (PUSYDY.
Ilonamue 00véma, eouHuyvl umeperus o00OBEMA.

Mmooenen

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Hanpasisiomed nomouiplo. IlpuBoAUTH, NMpUMepbl 0OBEKTOB
OKpY>KaIolIero MUpa, UMEIOLINX (GOpMbl Ha3BaHHBIX TeJl.
Hcnonb3oBaTh TePMHMHOJIOTMIO: BEpIlIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3yuarb, ucnonbp3ys 3KCIIEpUMEHT, HAOIIOJEHHE, U3MEpPEHUE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HA3BAHHBIX TEJl, BBIABJIATH CXOACTBA W Pa3Iu4MS:
MEXy MUpaMUA0N U IPU3MON; MEXy LHUIUHAPOM, KOHYCOM U
IapOM.

PacnosnaBath pa3BEPTKM Mapajuienenunena, Kyba, MpHU3MBl,
UpPaMU/Ibl, KOHyCa, WINHAPA; KOHCTPYMPOBATH JaHHbIEC Tela
U3 pPa3BEPTOK, CO3/aBaTb MX MOJEIM C HaIpaBISIIOMIEH
MOMOILBIO.

60




Co3naBaTh MoOJeaU TPOCTPAaHCTBEHHBIX (uryp (U3 Oymarwy,
MIPOBOJIOKH, TUIACTUIIMHA | JIP.) C OTIOPOW Ha aITrOPUTM yUIeOHBIX
IECUCTBUH.

N3mepsaTh Ha MoOJedsiX: IMHBI pEOEP MHOTOIPAHHUKOB,
JaMeTp Imapa.

Beruucasats mno  ¢gopmyaaMm: 00bEM  IPAMOYTOJIBHOTO
napajuiejenumneaa, Kyba; HMCIoab30BaTh CIUHHIBI HU3MEPCHHS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX H3 KyOOB,
napajuieJICIuIe/IOB; pemaTh 3aJa4d C peaJbHbIMU JaHHBIMH C
OTIOPOH Ha CIPABOYHYIO HH(OPMAIIHIO.

IHoBTOpEHMeE,
0000mEeHMeE,
CHCTEeMAaTH3ALMS
20 v)

[ToBTOpEeHNE OCHOBHBIX TOHSITHH U METOJIOB KypcoB 5 U 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

BoryuciasaTh 3Ha4EHNs BEIPAKEHUM, COIEpKAIIMX HATYpaJIbHBIE,
LeNnble,  TOJOXKUTEJNBHBIE M OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBbIE M JECSATUYHbIE  JIpOoOM,  BBINOJIHATH
IpeoOpa3oBaHus YMCEN U BBIPAXKEHUH MPU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bu10npaTs c110c00 cpaBHEHUS YUCEIl, BBIYUCICHUHN, IPUMEHATH
cBoiicTBa apu(METUYECKUX JNCUCTBUN JUIsl pallMOHAIM3AIIN
BBIYMCIICHUM.

Pemares npocreiiume 3a1a4y U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ui DPEIICHHS 3aJad U3 JIpYyrux
IIPEAMETOB.

Pemars npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyumiecTBaAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3yJIbTATA BHIYUCICHUM.

...KTII?
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TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1I0O 'OJAM OBYYEHMUS)

7 kaacc (He meree 102 )

HasBanmue
pa3neia (TemMbl)
Kypca (4ucio
4acoB)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca
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Yucaan
BBLIYHCJICHHS.
PanmonannHLbIe
qucIa

(25 3)

ITousrue pPairuOHAJIbHOI'O YucJIia.

Apudmernueckue IeicTBUS ¢ pallMOHATBHBIMU YHCIIAMHU.
CpaBHeHue, ynopsiJ04MBaHNE PALlMOHAJIBHBIX YHCEIL.

CrerneHb ¢ HaTypajIbHBIM IIOKa3aTEIIEM.
Pemienne ocHOBHBIX 33a7ad Ha ApoOU, MPOLEHTHI U3 peabHOM

IMPAaKTHUKMU.

[TpusHaku  JENMMOCTH,  pa3JlOKEHUs

HaTypaJbHbIX YHCEII.
PeanbHrie 3aBUCHUMOCTH.
MPONOPIIMOHATBLHOCTH.

[Ipsimas

Ha MHOXUTCIIN

u oOpaTHas

CucreMaTH3UPOBATH H 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
U JIECATHYHBIX JIPOOSIX.

CpaBHMBATBH H YHOPAA0YMBATH APOOHU, IpeoOPa30BbIBas MPH
HEOOXOAUMOCTH  JICCSTHYHBIE JIpoOM B  OOBIKHOBCHHEIE,
OOBIKHOBEHHbBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUIHYIO IPOOb.

IIpumensite  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BBIYMCJIEHHS 3HAYEHMIl APOOHBIX BbIPaMKeHUH, COIEpKaAIINX
OOBIKHOBEHHbIE UM  JIECATUYHbIE JApOOM: 3aMEHATh IpU
HEOOXOIMMOCTH  JECATHYHYIO JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECITUYHOM, NMPUBOJUTH BbIpaXeHHE K (Gopme,
HauOosnee yaOoOHOM Juis BBIYUCIEHUH, MPeoOpa3oBbIBATH
JpOOHBIE BBIPAKEHHUS HA YMHOXKCHHME M JI€JICHUE JEeCATUYHBIX
Jpo0Oeil K IEHUCTBUAM € LENIBIMU YUCIIaMU (TIpU HEOOXOAMMOCTH C
HaMpaBJISIONIE TOMOUIBIO).

I[IpuBoANTH YHCI0BbIe H OYKBeHHbIE NPHMEPbI CTENCHH C
HaTypaJbHBIM IIOKa3aTeneM, OOBSCHSAS 3HAYCHUs OCHOBAHUSA
CTETICHU W TOKa3aTelsl CTETeHU, HAaXOIUTh 3HAUYCHUS CTETICHEH

Buza a'’ (a — moboe palMoOHATBLHOE YUCIO, 71 — HATypalbHOE
YHCJIO) C OMOPOM HA CIIPABOYHYIO HH(POPMAIIHIO.

[loruMmaTe cMBICI 3amUCH OOJBIIMX 4YHCEI C IOMOIIbIO

AecATUYHBIX Apodeii U creneHeil unciaa 10, npuMeHsATh UX B

peajibHbIX CHTYaIlHAX.

IIpuMeHATH TPU3HAKH JACTMMOCTH, PA3I0KEHHS HA MHOXKHUTEIIH
HaTypaJIbHbIX YHCE.

Pemath npocreiiniue 3aa4u Ha YaCTH, TPOLICHTHI, TPOTIOPIIUH,
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Ha HaXOXKJEHHUE IpOOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npoOu (TpoIleHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jgpyrod. IlpuBoautb, pa3dupaTk,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3HaBaTh U 00BSICHATH, OIIUPASICh HA ONPEACTICHUS, TPSIMO
MPOIMOPLHUOHANIbHBIE u o0OpatHO MPOIMOPLHUOHANILHBIE
3aBHCHMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBHUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JPYrHuX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 33124
Ha  JIpo0M, TPOUEHTHI, TNPAMYH® H  O0OpaTHYIO

NPONOPIHOHAJIBLHOCTH, TPONOPILHH.

Auaredpanuyeckue
BBIPAKEHHU S
(27 4)

bykBenHbIe BelpaxkeHus. [lepemennsie. JlonmycTUMBIE 3HAYEHUS
nepeMeHHbIX. DOPMYIIBL.

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK
U TIpUBE/IEHUE MTOI0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM I1OKa3aTeIeM.
MHorousneHs!. Cnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTOWIEHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKEHHS.
Pa3nojkeHne MHOTOUJIEHOB HAa MHOXKHUTEIIH.

Osuaagern Ha 0a30BOM ypoBHe anreOpanyecKon
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHMSI yUeOHOI0 MaTepuania.

Haxoautp 3HaueHUs OyKBEHHBIX BBIPRKEHHUN IpPU 3aaHHBIX
3HAYEHUSAX OYKB; BBIIIOJIHATH BBIYUCIECHUS 11O (hopMyiam.
BbInoaHATHL TpeoOpa3oBaHus LENOT0 BhIPAKEHHsSI B MHOTOWJICH
NPUBEJICHUEM MOAO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
BpINOIHATL YMHOXKEHME OJHOWIEHA Ha MHOIOWIEH H
MHOrO4YJieHa Ha MHOTOWIEH, NPUMEHAATh (OpMyJibl KBajpara
CyMMBl M KBajJpara pa3HOCTH C OIIOPOM Ha CIIPABOYHYIO
UH(pOPMALHIO.

OcymecTBaATh PA3N0KEHUE MHOTOWIEHOB HAa MHOXXHUTEIU
yTEM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTENS, IPUMEHEHUS
dopMysBl  pasHOCTH  KBaapaToB, (OpMyl  COKpamEHHOTO
YMHO>KEHUS C ONOPOi Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui pEIICHUS
pa3IMYHBIX 3a1a4 U3 MAaT€MAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTUKHU.

3HAKOMMTBCS C MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.

64




YpaBHeHust
U HepaBeHCTBA
20 v)

YpaBHeHue, IpaBuIIa npeobpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeiHoe ypaBHEHUE C OJJHOM IEPEMEHHOMN

YpaBHEHUS,

MIEpEMEHHOM, peleHre JIMHEHHbBIX ypaBHeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUM.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
CucremMa 1ByX JUHEHHBIX YPAaBHEHUH C IBYMSI IIEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHMH CIIOCOOOM TMOJICTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemate nuHElHOE YpaBHEHHE C OJHOM NIEPEMEHHOU, IPUMEHAS
NpaBHJIA IIepeXoa OT UCXOAHOIO0 YPAaBHEHMS K PABHOCUIIBHOMY
emy Oosee npoctoro Buja. IlpoBepsiTh, sBiIseTCs I KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopOupare npuMepnl Nap 4Yucell, SBISIOLIMXCA PEIICHUEM
JIMHEHNHOTO YPaBHEHUS C IBYMsI [IEPEMECHHBIMH.

CTpouTh B KOOPIMHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs IE€PEMEHHbIMH (IIpM HEOOXOAMMOCTU C
UCTIOJIB30BAHUEM CMBICIIOBOM OMOPBI); TMOJIB3YACH TpaduroMm,
NPUBOJUTH IPUMEPbI PELICHNS YPaBHEHUS.

HaxoauTth pelmieHue CHUCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIByMsI IEPEMEHHBIMU C OIIOPOl HA AITOPUTM YUEOHBIX JIEHCTBUM.
CocTaBisiTh U pemiaTh YpaBHEHUE WINA CUCTEMY YPABHEHUH 110
YCIOBHIO 3aJa4¥, HWHTEPHPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJauyd IOJY4YEHHBId pe3ylbTaT C OINOpOM Ha
BOIIPOCHBIN IJIaH.

Koopaunatsi
U rpaguku.
DOyHKIUUHA
(24 4)

Koopaunata Touku Ha npsiMoii. UucaoBbIe TPOMEXYTKH.
PaccTosHue Mexny 1ByMsl TOUKaMH KOOPJUHATHON MPAMON
[TpstmoyronbHas cucteMa KOOpJAuHAT Ha miockoctu. [Ipumepsl
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagKkoB peaibHbIX

3aBUCHUMOCTEM.

[Tonstue ¢ynkuun. I'papux Qynkumu. CpolicTBa (QyHKIMIA.

Jluneitnas  ¢ynkuusa. Iloctpoenue rpaduxa

¢yukuuu. I'paduk pynkunn y =kx +b.

JIMHENHOU

H3o0paxarb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIr€OpandeckoM sI3bIKE.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH TIO 33JJaHHBIM
KOOpJWHATaM; CTPOUTh TIpa)UKHA HECIIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHCJIE C TOMOIIbI0 HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYLIECTBA, MHTEPNPETHPOBATH
rpaduyuecKuil crocod npencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOU MH(pOpMaIUu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIUH, OBJIAJIeBATh
(GYHKIIMOHATIBHOW TEPMHUHOIOTHEH.

Pacno3naBate nuHelHy0 QyHKIMIO Y = kx + b, ONHCHIBATH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUH K0d(puuneHToB k u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM IPABUIIA).
CrpouTthb rpaduxu nuHeiiHON GyHKUMHU, QyHKIMH y = kx + b
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Hcnoan3oBaTh HudpoBbIe pecypcebl IS IOCTPOSHUS IpaduKoOB
(YHKIMA ¥ U3yYEHUS UX CBOMCTB.

[TpuBOIUTH MpUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeabHBIX
npolueccax u SBJICHUSIX.

IloBTOpEHME
H 00001IeHHE
6w

[ToBTOpEHNHE OCHOBHBIX MOHATHUI M METOJOB Kypca 7 Kjacca,
000011IeHE 3HAHUH.

BoriOuparh, mnNpUMeHSATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUHM,  TpeoOpa3oBaHUW  BBIPAKCHHH,  pelICHUs
YpaBHEHUI TTPU HEOOXOMMOCTH C HAMIPABJISIOIICH TTOMOIIBIO.
OcyuiecTBJASTh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemath npocreiiinme 3a1a4m U3 peaibHON )KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HAHUS I DPEIICHUs] 3aJad U3 JPYTuxX
MIPEAMETOB.

Pemiate mnpocreiilie TeKCTOBbIE 3aJa4HM, CPaBHUBATh,
BbIOMPATH CIIOCOOBI PEILICHUS 3a/1a4UH.
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...KTII?
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8 ki1acc (e menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0NUXCA

KOPHHU

ApudpmeTnueckuil KBaJipaTHbI KOPEHb.

4acoB)
Yucna u KBaznpartusiii kopenb u3 uucina. [lonamue 06 uppayuonansHom | @opMyIMpPOBaTH OINpeae/ieHHe KBaJIPaTHOTO KOPHS M3 YHCa,
BbIYHCJICHHS. yucne. [ecamuunvie NPUOIUICEHUS UPPAYUOHATLHBIX YUCE]L. apu(METUYECKOr0 KBaJPATHOTO KOPHS MPU HEOOXOIUMOCTH C
KBaaparnsbie Heticmeumenvhule uucna. Cpagnenue 0eticmeumenbHulx yucesl. |BU3yaabHON OMOPOH.

HpI/IMeHHTb OIICpAaI0 H3BJICUCHHA KBAaJAPATHOI'O KOPHA U3
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(154) VYpaBHeHue BUIA X° = a. qKclia, MCHOJb3YS PU HEOOXOANUMOCTH KAJIbKYJIATOP.
CaoiicTBa apuQMeTHIECKUX KBaJpPaTHBIX KOpHEW. | OueHUBATh  KBaJpaTHble KOPHU LENBIMU  4YHCIAMH H
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKECHHH,  COAEpKAIIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHbIC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATH  pAIlMOHAIBHBIE U
UppaLMOHAIIbHBIE YHCIIA, 3alIMCAHHBIE C TIOMOIIbIO KBAaJPATHBIX
KOpHEM Mpy He0OXOIMMOCTH € HAMPaBJISIOLIEH TOMOIIBIO.
HccnenoBath ypaBHEHUE 2= a, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHU 1Tpu a@ > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOpPHEW, IPOBOAS
YKCJIOBBIE AKCIIEPUMEHTHI C MCIOJIb30BAHUEM KaJbKYJIATOpPA
(KoMIIBIOTEPA).
IIpumensiTh cBoOlicTBA apuMeTHYECKMX KOpHel s
npeodpa3oBaHNs BbIPAKEHHI.
BbinosiHATL mpocTeiiline npeo0pa3oBaHUsl  BBIPAKECHMUI,
co/iepXalluX KBaJpaTHble KOpHU. BblpakaTb HepeMeHHbIE U3
reOMEeTPUUYECKUX U Pu3ndeckux GopMyll Mpu HEOOXOAUMOCTH C
OMOpOH Ha MPABUJIO.
BoruucasaTs 3HAYEHUs BBIPAKEHUN, COACPKAIIUX KBAJIpaTHBIE
KOPHH, UCTIOJIB3YS MPU HEOOXOAMMOCTH KaIbKyJIATOP.
Hcnonb3oBath B XO0J€ pelIEHUS 3a7ad  dJIEMEHTapHbIE
MPEACTABJICHHS, CBS3aHHBIE C MPUOMMKEHHBIMUA 3HAYCHUSMU
BEITUYMH.
3HAKOMUTHCS C UCTOPUEH Pa3BUTUSI MATEeMATHKH.
Yucaa u Crenens ¢ nensiM nokaszareneM. CTaHgapTHas 3alUCh Ynucia. | DopMyJIMpoBaTh ONpeie/ieHne CTEIICHH C IIeIbIM TI0Ka3aTeieM
BbIYMCJICHHS. Pa3Mepnr 00bEKTOB OKPY>KAOIIETO MUPA (OT DJIEMEHTAPHBIX (pu HEOOXOUMOCTH TI0 BU3yaJIbHOU OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), ITUTENBHOCTH IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIaPTHOM
€ HeJIbIM B OKPY’KaIOIIEM MHPE. Bujme. CpaBHMBAThL 4YHCIa W BEJIWYUHBI, 3allUCAaHHBIE C
nokKasareJiemMm CBolicTBa CTENIEHH C LIEIBIM [TOKA3aTEIEM. ucnoJb30BaHueM crenenu 10.
(7 v) Hcnonb3oBars 3amMCh YKCEI B CTAaHAAPTHOM BHUAE A

BBIPQKEHUS pa3MepoB OOBEKTOB, JUIMTEIBHOCTH MPOIIECCOB B
OKPY>KaroIleM MUpE.
®opmyIMpPOBaTh, 3aNIMCHIBATH B CUMBOJIMYECKOl (opme u

69




NWIIJTIOCTPUPOBATL IIPUMEPpaAaMuU CBOICTBa CTEICHU C OCJIbIM

nokaszareneM (Mpd  HEOOXOAMMOCTH C  HCIOJIB30BaHHEM
BU3YaJbHOU OMOPHI).
IIpumensiTh  cBolicTBa CTENEHU JUid  [pPeoOpa3oOBaHUA

BBIPQXCHUM, COJCpXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJb30BAaHUEM  CIPaBOYHOH uWHpopManuu. BbINOJIHATH
JAeHCTBUSA C 4YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOK€HUE, JI€JIEHUE, BO3BE/ICHUE B CTEIIEHB).

Auaredopanueckue | KBanparHbiil TpéxuieH. Pasnoxenue kBagpatHoro tpéxwieHa |PacmosnaBaTh — KBajpaTHbId  TpPEXWIEH,  yCTaHABIUBATH

BbIPAKECHUS. Ha MHOXHTEJIN. BO3MO>KHOCTb €T0 Pa3JIOKEHUS HA MHOXKUTEIIH.

KBaapatublii PackiaapiBaTh Ha MHOMXKMTEJNHM KBaJIpaTHBIA TPEXWIEH C

TPEXUJIeH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IIPU HEOOXOAMMOCTH C

(S v) OIIOPOW Ha AIITOPUTM IIPaBUIIA.

Adaredpanyeckue | AnreOpanyeckast ApoOb. JlonycTUMbIE 3HaUCHUs IEPEMEHHBIX, | 3anucbIBaTh anreOpandeckue BoipakeHus. HaxoauThb 001acTh

BbIPasKeHUSI. BXOJSIIMX B aredpandeckue BolpaskeHuss. OCHOBHOE CBOMCTBO | ONIPEAEICHUS PAllMOHAIEHOTO BBIPAKEHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. Cokpaiienue apooeil. BbInOJHATL 4KCIIOBBIE MMOJCTAHOBKH M BBIYHMCJIATH 3HAUCHHE

Apodb CrnoxeHue, BbIUHUTAHUE, YMHOKEHUE u JieJieHre | [poOu, B TOM YHUCIIE C TIOMOIIBIO KAJIbKYJISATOpA.

(154) anreOpanyeckux apoOeil. I[IpeoOpa3zoBaHue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alire0panyieckoil 1poou u

coJiepKalix anredpandyeckue apoou. NPUMEHATHb €ro JUIs IpeoOpa3oBaHust ApoOeil.

BbInoHATL fAeiicTBUSI ¢ anredOpanyeckKuMu JApoOsSMH TpU
HEOOXOJUMOCTH C Hampasisomed nomouibio. IlpuMensars
npeoOpa3oBaHusl BBIpAXEHUN JUIs pelleHus 3aaad. Beipakarb
nepeMeHHble 13 Gopmyn (PU3NYECKUX, TE€OMETPUUYECKUX,
OINUCHIBAIOIINX OBITOBBIE CUTYaIlMM) MPH HEOOXOIUMOCTH C
HaIIpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHus KBagpatHoe ypaBHeHue. HenosHoe kBagpaTHoe ypaBHeHHE. | Pacnmo3HaBaTh KBaJpaTHBIC YpaBHEHUS.

1 HepaBeHCTBA. dopMmyiia KOpHER KBaApaTHOTO ypaBHeHUs. 1eopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;

KBaapartHbie Pemienue ypaBHeHMi, CBOAALIMXCS K KBaApaTHBIM. [IpocTeiinie | pemiaTh KBaJpaTHble YPaBHEHUs] — TOJHBIE U HETOJNHBIE (C

YPABHEHHA JpOOHO-pallOHATILHBIE YPaBHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHON HHPOPMALIUN).

(15 4) Pemenne TEKCTOBBIX 3agad ¢ NOMOWIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiiliMe  MCCJAeI0BAHMS  KBaJpPATHBIX
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YpaBHEHUU.

YpaBHEHUU.

Pemiats ypaBHeHuUsi, CBOASIIMECS K KBAJAPaTHBIM, C TOMOIIbIO
npeoOpa3oBaHM U 3aMEHOM IMEPEMEHHON C ONOPOH Ha aITOPUTM
npaBua.

Habaonath M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSAMHU U
K03 pHUIHEHTaMU KBaJPAaTHOTO YPaBHEHUSI.

Ilpumensamo meopemy Buema ons pewienus
3a0ay (¢ ucnonvb308aHuem oopaya).

Pemiate TekcTOBbIE 3agaum anreOpanyeckuM CHOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHMPOBKM YCIOBHS 3aJadd K
anreObpanveckol MOJAeNIH MyTEM COCTaBICHHS ypaBHEHHS (Tpu
HEOOXOAMMOCTH C  HAaNpaBISIOMICH IOMOIIBIO);  peliaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHTBCSI ¢ HCTOPHUEH Pa3BUTHS aITeOpEHI.

YpaBHeHnust JluneliHOoe ypaBHEHHE C JABYMsS I[€PEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaTh JMHECHHbBIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
U HepPaBeHCTBA. IIPUMEPBHI PELLIEHUS YPABHEHUH B LIEJIBIX YUCIIAX. Crtpouthb rpaduKy JIMHCHHBIX YpaBHEHUH, B TOM YHCIE
Cucrembl Pemenune cuctem AByX JIMHEHHBIX YPaBHCHHWHA C JABYMsI|HCHOJIB3ysl HUGpoBbie pecypebl (IIpH HEOOXOAMMOCTH C
YPaBHeHUil NEpEMEHHBIMH. [IpUMepbl PEIICHUsT CHCTEM HEIMHEHHBIX | ONOPON Ha alNrOPUTM yUeOHBIX IEHCTBHIA).
(13 v) YpPaBHEHUH C JBYMsI IEPEMEHHBIMH. Pasznuyare napansensHble U MEPECEKAOIUECS MPSIMBIE 110 UX
I'paghuueckas  unmepnpemayus  ypasHewus ¢  O08yMs|ypaBHEHUSIM.
nepemMeHHbIMU U CUCTEM YPABHEHU C 08YMsl NepeMEHHbIMU. Pemiate cuctemMbl [ABYX JMHEHHBIX YpPaBHEHUH C JBYyMs
Peienune TeKCTOBBIX 3a7a4 € IOMOLIBIO CUCTEM YPAaBHEHUM. MEPEMEHHBIMU MOJICTAHOBKOMW U CIIOKEHUEM.
Pemars npocreiime cucTeMsl, B KOTOPBIX OJHO U3 YPaBHEHUH
HE SBJISIETCS JTMHEHHBIM IIPU HEOOXOIMMOCTH € HamlpaBJsSIOLIei
MTOMOUIBIO.
Ilpueooums  cpaghuueckyro  unmepnpemayuio  peuieHus
VPasHeHUsi ¢ 08YMsL NePeMEHHbIMU U CUCEM YPAGHEHULl C O8YMsL
nepemeHHbIMU.
Pemath TekcTOBBIE 3a1aUM ANTEOPANIECKUM CITOCOOOM.
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOWCTBA. DopMyIMpPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,

H HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeTHbIe HEpaBEeHCTBaA C

WJUTFOCTPUPOBATH UX HA KOOPAMHATHOW MPSMOM.
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HepasencrBa OJIHOM mepeMeHHOW M ux pemeHue. CUCTEMBbl JTMHEWHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiars uHElHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
N300pakeHne pelieHus JMHEHHOTO0 HEPAaBeHCTBA U X CHUCTEM | U300pakaTh pelIeHne HEPABEHCTBA HA YHMCIOBON MPSIMOIA.
Ha YUCJIOBOH NPSAMOM. PemaTth cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUE

CHCTEMBI HEPABEHCTB Ha YHUCIIOBOM MPSIMOI IPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKUMH. [Tonsatne ¢ynkuuu. O6aacTh ONpEENICHUS] U MHOXECTBO Hcnonb3oBath  QyHKIHOHAIBHYIO  TEPMHHOJIOTHI0 U

OcHoBHbIE 3HaueHuil Gpynkuuu. CriocoOs! 3a1anus QyHKIHUI. CHMBOJIHKY.

NOHATHUS I'padux pynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIYMCJIATHL 3HAYeHUs1 QYHKIUH, 3a1aHHBIX (opmyaamu (IIpu

Sy rpaguxe. HEOOXOJUMOCTH HCIOJIb30BaTh KaJbKYJSATOP); COCTABJISATH
Ta0JMIbI 3HAYeHUH QYHKIHH.
CTtpouthb no ToukaM rpadpukn GyHKIHil.
OnucepiBaTh CBOICTBa (YHKINU HA OCHOBE €€ rpauuecKoro
IPEJICTaBICHUs] IpU  HEOOXOJUMOCTH C  HalpaBJAroILen
IIOMOILBO.
Hcnoab3oBaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.
HccaenoBate npuMepbl IpaduKoB, OTPAKAIOUIMX peabHbIe
npoueccel U siBneHus. IlpuBoauTh NpUMepbI IPOLECCOB U
SIBJICHUH C 3aJaHHBIMHM CBOWCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yYESHHS X CBOWCTB

DyHKUIMH. Urenne wu mnocrtpoenue rpapukoB ¢yHkuuid. IIpumepsl | HaxoquTh ¢ moMombio rpadpuka QyHKIUN 3HAUCHHE OJHOM M3

Yucnosbie rpaduKoB (PYHKIUH, OTpaXKaroIIUX peaabHbIE MPOLECCHI. paccMaTpUBAEMBIX BEJIMUYUH 110 3HAYEHUIO APYTOM.

byHkuun DyHKINH, OIIMCBHIBAIOIINE NIPAMYIO u oOpartHyto | B HeclnoXkHBIX ciydasx BbIpaxkaTb GopmyJioii 3aBHCHMOCTH

(CAY NPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mex1y BeIUYHMHAMHU.

Ipaduk GpyHkuum y = x°.

Oynkmun y = x%,y = x°,y = J/x,y = "; epagpuyeckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep HW3MEHEHMsI OIHOMU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBatp Buabl wusyudaemblx ¢yHkiuil. I[lokaspiBaTh
CXeMATHYECKH IIOJIOKEHWE Ha KOOPJIWHATHOM IUIOCKOCTH

rpa¢ukoB QyHKIMH Buga: y = x2, y = x°,

BCINMYHUHBI B
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y=xy =k

Hcnonb3oBaTh GyHKIUOHAIBHO-TPadUYECKHE
NpeACTABJICHHS JIJIsl PELIEHUS U UCCIIEI0BAaHUS YPaBHEHUH U
CUCTEM YpaBHEHHIA.

I[IpuMensiTe 1M(PPOBBIE pecypchl A MOCTPOSHUS rpaduKoB
(byHKIMHA.

IloBTOpEHME
M 00001IeHIE
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHSITHI M METOJIOB KypcoB 7 U 8

KJIaCCOB, 0000IIEHE 3HAHUHA.

IIpuMeHATH €HMOCOOBI CPAaBHEHUSI YMCEN, BBIYUCIICHUH,
peoOpa3oBaHUil BEIPAKEHUM, PEILICHUS] YpaBHEHUI.
OcyumecTBIAATh CAMOKOHTPOJIb BBIINOJHAECMBIX JEHCTBUM U
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUiA,
ITIOCTPOEHHUH.

Pemiare 3agayd M3 peaJIbHOM  KU3HH, INPHUMEHATH
MaTeMaTU4YeCKUe 3HaHUSA JUI peuleHus 3a7ad M3 JIpYyTHux
MIPEAMETOB.

Pemath TexkcToBbIE 321241, CPAaBHUBATh, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.
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9 kaacc (He meree 102 )

Ha3zpanue
pa3aena (Tembl)
Kypca (4uciio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJILHOCTH 00y4al0NUXCSA

4acoB)
Yucaa u PauuvonaneHble 4Mcna, uppayuoHnaibHvie 4ucia, Koweuuvle u|Pa3BuBaThL TpeacTaBJeHHsl O YHCIaX: OT MHOXKECTBa
BBIYHCJICHHS. beckoneunvie oecsmuuHble opoou. Mmnooicecmso | HATYpaIIbHBIX YHCEI 10 MHOXKECTBA JICHCTBUTEILHBIX YHCEIT.
JlelicTBUTEIbHBIE | OCliCMBUMENbHbIX — uucen,  Oelicmeumenvhvle qucia Kak| O3HAKOMHUTbCS C BO3MOXHOCTBIO MPEICTaBICHUS
yucaa beckoHeuHvle OecamuyHvle Opoou. Bzaumno oono3HauHoe JIEUCTBUTEIILHOTO YHCIIa KaK OECKOHEYHOW JECSITUYHOM JIpo0u,
9 9) coomeemcmeaue Mexcoy MHONCECMBOM OeliCMEUMEeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC NPUOJIMKCHUS PallMOHAIBHBIX U

U MHOJ#CECNBOM MOUYEK KoopduHamHOﬁ l’lp}lJI/IOZZ

Cpaenenue  OelicmBUMENbHLIX — YUCE,
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU.

apughmemuueckue

[TpubnmxEHHOE 3HAaUEHUE BETMYUHBI, TOYHOCTH MPUOIIIKEHUSL.
Oxpyrinenune wuucen. Ilpuknaka ©  OIEHKAa pPeE3yJbTaTOB

BBIYHUCIIEHHU.

UPPALMOHATIBHBIX YHCET.

3anucvieamo, CpagHueambo u ynopaoouueamo
Oelicmeumenvhble YUcd.

BohinmoiHATL, coyeTas yYCTHbIE W NHCHbMEHHBIE TPUEMBI,
apugmMeTnyecKue [IeiCTBUSL C pPAMOHAIBHBIMU YHCIAMU;
HAXOAMUTb 3HAYCHHs CTEIEHEW C LEIbIMM IOKa3aTelsIMH H
KOpHEH; BBIYMCJISATh 3HAYEHUS YUCIOBBIX BBIPAKEHUN.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JE€HCTBHUTEIIbHBIX
YHCEJ B MPAKTUYECKOU IeATEIbHOCTH YeJIOBEKa.
AHanu3upoBaTh M JeJaTh BBIBOAbLI (I10CJI€ COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOTMKEHUS JIEWCTBUTEIBHOTO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTh JNEHUCTBUTEIBHBIE YHCIA, BBINOJIHATH NMPUKHIAKY
pe3yJibTaTa BBIYUCICHHM, OHEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKCHUI.

3HAKOMUTBCS C UCTOPUEH PAa3BUTUS MATEMAaTHKH.
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YpaBHeHust JIuneitHoe ypaBHeHHe. PemieHne ypaBHEHUIA, CBOJSIIMXCS K OcBauBarb, 3aNOMHMHATHL M NPUMEHATH TrpaduyecKue
U HEPaBEHCTBA. JIMHEWHBIM. METOAbI IIPU PCIICHUM YPAaBHEHUH, HEPABEHCTB U MX CUCTEM
YpaBHeHust KBanpatnoe ypaBHeHue. Pemienue ypaBHEHUMU, CBOASIIMXCS |(MPU HEOOXOTUMOCTH C OMNOPOM HA QJITOPUTM  yUEOHBIX
¢ OTHOM K KBaJIpaTHbIM. BUKBaJipaTHbIC ypaBHEHMUSI. JEHCTBUI).
nepeMeHHOH Ilpumepvl  pewenus ypasnenuii mpemveu u uemeépmoti | PacmoznaBaTth 11eible U APOOHBIC YPABHEHHUS.
(14 4) cmenenell pasnodceHuem Ha MHOICUMENU. Pemate JiMHeliHbIe M KBAa/JpaTHbIe YPABHEHHUs, YPAaBHCHUS,
Pemenne npoOHO-paliMOHAIbHBIX YPABHEHHM. CBOJSIIIMECS K HHUM, MPOCTeHIIne IpoOHO-palioHaIbHbIC
Pemennie TeKCTOBBIX 33/1a4 ajireOpanyeckuM METOJIOM. YPaBHEHU.
IIpennaraTs BO3MOKHBIE CIIOCOOBI PELIEHUS TEKCTOBBIX 3ajad,
o0cy:ka1aTb HX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMU
crocobamu.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTUKU
YpaBHeHnus JIuneliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U MPUMEHSITh TPUEMBI PEIICHUS CUCTEMBI JIBYX

1 HEpaBeHCTBA.

Cucrema ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYMs ICPEMCHHBIMHA U

JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU U CUCTCMBI JIBYX
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CucreMbl

e¢ pemenue. Pemenue cucrem IBYyX ypaBHEHH, OJHO U3

ypaBHeHHﬁ, B KOTOPBIX OJJHO YPAaBHCHHUEC HE ABJISACTCA JIMHEHHBIM

ypaBHeHUii KOTOPBIX JINHEIHOE, a IPyro€ — BTOPOU CTEIECHH. (o BU3yaJIbHOM OTIOpe).
(14 49) ['padmyeckas HHTEpIpETALIUSI CUCTEMBI YPABHEHUH C IBYMSI Hcnonb3oBaTh (PyHKIHMOHATHHO-TPAUUIECKUE TMPEACTABICHUS
MIEPEMEHHBIMU. JUUISL pelieHus] U MCCJIeIOBAHUS YPABHEHUI U CUCTEM.
Pemienne TekCTOBBIX 3374 aNreOpanyeckuM CrocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, peliaTh UX alreOpandecKum
CIoco0oM: MepexoaAuTh OT CIIOBECHOH (OPMYJIUPOBKHU YCIOBHUS
3aJ1a4M K areOpanvaeckoi MOIeIu MyTEM COCTABICHUS! CUCTEMBI
YpaBHEHUI; pelaTb COCTaBJICHHYK) CHUCTEMY YpPaBHEHUI;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHUSI MATEMATUKU
YpaBHeHnus YucnoBble HEPABEHCTBA U X CBOMCTRBA. Yurath, 3anucbiBaTb, IMOHUMATb, HWHTEPNPETHUPOBATH
W HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOM NMEPEeMEHHOW U WX | BBIMOJIHATH npeoOpa3oBaHKs HEPABEHCTB, MCMOJIbB30BATDH IS
(16 9) peueHue. npeoOpa3oBaHMs CBOWCTBA YHCIOBBIX HEPABEHCTB.
KBagpaTHbie HEpaBEHCTBA U UX PELIEHUE. Pacno3naBarhb JTMHEIHBIE U KBAJIpAaTHBIC HEPABEHCTBA.
['padmyeckas uHTEprpeTanuss HEPAaBEHCTB U cucTeM |PemaTh  JIuHCHHBIE HEpPaBCHCTBA, CHCTEMBl  JIHHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh NOJYYECHHBIEC PEIICHMUS.
N300paxkarh perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM NPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHMBOJIOB.
PemaTh KBajpaTHBIE HEPABEHCTBA, UCIOJIb3Ys TpapUUECKre
MPEICTABICHUS.
OcBanBaTh W TNPHUMEHATH HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DyHKIUHA KBanparnunas ¢ynkuus, e€ rpadux u coiictBa. [lapabona, | Pacmo3zHaBaTh BBl M3ydaeMbIX (YHKINH; HIIIOCTPHPOBATH
(16 4) KOOPJIMHATHI BEpIIMHBI TapadOoIIbl, OCb CHMMETPHH Mapadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOI0KEHHE Ha KOOPIWHATHOM

CrenenHble QYHKIMH C HATypaJIbHBIMU ITOKa3aTeIsIMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.
Ipaduxu Gyskumii:y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vxy =k
X

IUIOCKOCTH rpadukoB pyHKUMi BUuga: y = kx,y = kx + b,,y =

ax?, y = ax’,

¥ = /X, ¥y = — B 3aBHCMMOCTH OT 3HaueHHi KO3 (QUIMEHTOB;
X

OIMMCHIBATh UX CBOMCTRBA.
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Pacno3naBaTh KBaJpaTHUHYIO QYHKIHIO 11O hopMmyIe.
I[IpuBoauTs, NpPHUMEPHbI KBAAPATUYHBIX 3aBHUCUMOCTEH U3
peanbHOH KU3HHU, (PU3HKH, TEOMETPHH.

BeisiBasiTh 1 006001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
Gyaxmm y = ax* + bx + ¢ (UpH HEOOXOAMMOCTH C
HaIpPaBJIAIOIIEH TOMOIIBIO).

CTpouTs 1 H300pakaTh CXeMATHYECKH IPapUKH KBJIPATUIHBIX
(yHKIuiL, 3a0aHHBIX GOpMyIaMu BUAA Y = ax’, y = ax’ + q, ¥
= a(x + p), y = ax> + bx + ¢ (Ipu HEOOXOJAUMOCTH C
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH U MPUMEHSITH CBOCTBA N3YUYCHHBIX (YHKIIHIA
JUIS WX TOCTPOCHUS, B TOM 4YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
N0CJIe0BaTEIbHOC
™

(15 9)

ITonsATHE YU CIIOBOM NOCIENOBATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHON (opmMmynol u
bopMyI10# n-T0 uieHa.

Apudmerndeckast u reoMeTpudecKas mporpeccu. opmyIibl -
ro 4jeHa apu(MeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBbIX 71 YJICHOB.

H3006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuil mouKamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jluneuinvlii u IKCNOHEHYUATILHBIL POCHI.

Cnoorcrvre npoyenmul.

OcBauBathb n NPUMEHATb NMHICKCHEBIC 0603Ha‘leHI/IH, CTPOUTH
peueBbi€ BbICKA3bIBAHUA C HCIIOJbB30BaHUEM TCPMHHOJIOI'HH,
CBSI3aHHOM C MOHITHUEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/lp0BaTb (I)OpMy.]'Iy n-ro 4wiCHa 11ocCjacaoBaTCiIbHOCTH UJIN

PEKYPPEHTHYIO bopmyy U BBIYHMCJISATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJlaHHBIX ~ ITHMH  (DopMyIamH.
YcranaBauBatb 3aKOHOMEPHOCTH B MMOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CJIM BBIIKMCAHBl IEPBBIE HECKOJIBKO €&
YJICHOB.

Pacno3naBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
IIPOTPECCUU NPH Pa3HBIX COCO0AX 3aJaHMs.

Pemars 3amaun ¢ wHcnoinb3oBaHMEM (GOpPMYyN 7n-TO  4iIeHa
apu(pMEeTHYeCKOH U TEOMETPHUUECKOW MPOrpeccHil, CYMMBI
MEPBBIX 71 YWIEHOB C OMIOPON Ha CIIPABOYHYIO HH(GOPMAIHIO.
H3zobparcamy  unenvl nociedoeamenbHOCmMu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U ABJIECHUN U3 pealbHOU
KHU3HH, WUIIOCTPUPYIOIIME HU3MEHEHHEe B apupMeTHUecKon
IIPOTrPECCUH, B TEOMETPUIECKOI MPOTrPECCUH; U300paxicams
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coomeemcmayrowue 3a8UCUMOCMU 2pApuyecKi.

Pemate mnpocreiimiume 3ajayd, CBS3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPeabHON
KU3HK €  HCIONB30BaHMEM  HU(POBBIX  TEXHOJIOTUH
(37EKTPOHHBIX Ta0JIHUI, TPahUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamp 3a0auu Ha crodcHvle NPOYeHMbl, 8 MOM YuUCie 3a0ayu
U3 peanvHoU NPAKMUKYU (C UCNONb308AHUEM KATbKYIAAMOPA).
3HAKOMHUTBCS ¢ HCTOPHUeEll Pa3BUTHS MATEMaTHKH.

IHoBTOpEHMeE,
0000mEeHMeE,
CHCTeMATH3aALMS

3Hanm“41

(18 u)

Unucaa u BbIYHCIeHMS (3alMCh, CPaBHEHHE, JCUCTBUS C
JIEUCTBUTEIIbHBIMUA YWCJIAMH, YHCIIOBasl MpsiMasi; MPOIEHTHI,
OTHOIILICHUS, TTPOTIOPIINH; OKPYTJICHUE, TPUOINKEHUE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Aulredpanyeckue BbIpasKeHU S (mpeoOpa3zoBaHue
anredpandeckux BHIPAKEHUH, IOIYCTUMBIC 3HAYCHUS).
@yHkuuu (IIOCTPOCHHWE, CBOWCTBA W3YyYEHHBIX (DYHKIIHIA,
rpaduueckoe perieHne ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHAMH: MHOXECTBO, IIOAMHOKECTBO,
olepalyu HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOKECTB JUIs] ONIUCAHUS PEATIbHBIX IIPOLIECCOB U
SBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYTHX Y4EOHBIX PEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOIMIO H OCHOBHbIE 1€l CTBUS,
CBSI3aHHBIC C YMCJIAMH: HATYpaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTbh HATYpajbHBIX YMCEN, NPU3HAKU
JIEIUMOCTH, 11€JI0€ YHUCII0, MOAYJb YUCa, OOBIKHOBEHHAs U
JeCATUYHAs APOOH, CTAHIAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPEHb.
BbInoHATSH 1eiicTBUS, CPABHUBATL U YIIOPAA0YUBATH YHCIIA,
MIPEACTABISITh YWCIA HAa KOOPAMHATHOM IPSMOM, OKPYIVIATH
YUCJIa; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTaTra
BBIYMCIICHH.
Pemath TexcToBbIe 3a1a4M apu(METHIECKUM CIIOCOOOM.
Pemares npakTuyeckue 3aa4u, CoAepKallye MPOLEHTHI, JOJIH,
YacTH, BbIPAXKAKOLIUE 3aBUCUMOCTU: CKOPOCTb — BpEMS —
paccTosHUe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMs — MPOU3BOAUTEIHHOCTD TPYAQ.
Pa30uparhb peanbHble )KU3HEHHBIE CUTYallud, (DOPMYJIMPOBATH
UX Ha S3bIKE MAaTEeMAaTHK{, HAXOAMThb pEIICHHUE, IPUMEHS
MaTeMaTHYeCKU anmnapar, HHTEPIPeTHPOBAThL PE3YJIbTAT
OnepupoBarb NOHATHSIMHU: CTENEHb C ILIEJBIM IOKa3aTelEM,
apudmeTnyeckuil KBaJpaTHBIH KOpEHb, MHOTOUJIEH,
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anrebdpandeckast 1poOb, TOKIAECTBO.

BbINOJIHATL OCHOBHBIE JAEHCTBHUS: BBINOJHATH PACUETHl 110
dbopMyiiaM, TpeoOpa3oOBEIBATH IIENbBIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUS ¥ BBIPAKCHHS C KOPHSMH, pPEAM30BBIBATH
pas3oKeHHe MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCTIOB30BaHUEM (OpPMYJI Pa3HOCTH KBAJIpaTOB M KBaJpara
CYMMBI M Pa3HOCTHU (C OINOPOH Ha CIPABOYHYIO WH(POPMALHUIO);
HAXOJUTh JIONMYCTHMbIC 3HAYCHHUs TEPEMEHHBIX ISl JTPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBaTh ¢ MOMOIIBIO (OPMYIT pealbHbIE MPOLECCHl H
SIBJICHHUSL.

OnepupoBath NOHATUAMM: QYHKIMS, rpaduK QyHKIMH, HYITU
(GYHKIHMK, TPOMEXKYTKH  3HAKOIOCTOSIHCTBA,  MPOMEKYTKH
BO3pacTaHus, YObIBaHHsI, HANOOJIbIIICE U HAMMECHBIIICE 3HAYCHHUS
GyHKIUH.

AHATU3MPOBATh, CPABHUBATH, 00CYK/IaTh CBOMCTBA (DYHKITHIA,
CTPOMTH UX TpaduKH.

OnepupoBaTh NOHATHSIMHU: TIpsIMas TPOMOPIIHOHAILHOCTB,
oOpaTHass  TPOMOPIUOHAIBHOCTh,  JIMHEHHAas  (yHKIHSA,
KBaJpaTH4Has pyHKLus, napaboia, runepooa.

Hcnoab30BaTh rpadpuku s OTPEIEICHUs CBOMCTB, MTPOIIECCOB
M 3aBUCUMOCTEH, Ui peleHHs 3aJad W3 JPYTHUX ydeOHBIX
NPEMETOB M PEATbHOW KHU3HH, MOAEJIUPOBATH C TIOMOIIBIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipaxath ¢opMyiaMu 3aBUCUMOCTH MEX]Ty BETHIHMHAMHU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA «'EOMETPHUS» (10 I'OJAM OBYUYEHUA)

7 kiaacc (He meHee 68 4)

Hassanmue OcHoOBHOe coflep:kaHue OcHoOBHBIE BH/IBI 1eSITEJILHOCTH 00yYAIOIINXCSI
pa3nena (TemMbl)
Kypca (4ucj10
4ac0B)

IIpocreitmmue [Mpocreiimme reomeTpruecKre 0ObEKThI: TOUKH, IPSAMBIC, TyUH DopMyJIMPOBATH OCHOBHBIE ITOHATHUS U OIIPEIEICHUSL.

reoMeTpuiecKue Y YIJIbl, MHOTOYTOJIbHUK, JIOMaHas. Pacno3znaBatn W3y4EHHbIE reoMeTpUYECKUE ¢burypsl,

(urypsi CMeXHBIE Y BEPTHKAIIBHBIE YTIIBL. OmpefeJsATh  MX B3aMMHOE  pAaCIHOJOXKECHHE,  BBINOJIHATH

U MX CBOMCTBA. Pabora ¢ mpocTedmmMu yepTekamMmu. 4epTEX IO YCIOBHUIO 3a7ad (C MCIONB30BaHUEM CMBICIIOBON

HN3mepenue N3mepenne NUHEHHBIX M YTJIOBBIX BEIWYMH, BBIUHCIICHHE OTIOpBI: HABOJSIIME BOMPOCH W/WIM alrOpUTMa Y4eOHBIX

reoMeTpHYecKHX OTPE3KOB U YIJIOB. TIEHACTBHI).

BeJIUYHH Ilepumetp u  IUIouank ¢uryp, COCTaBJICHHBIX u3 | [IpoBoauMTh IpOCTEiiiIe TOCTPOSHHS C MOMOIIBIO HUPKYJIIS U

(14 9) IIPSIMOYT'OJIBHUKOB. JIMHEUKH.
N3mepATh TMHEHHBIE U YIIIOBBIE BETUYHHBI TEOMETPUUECKHUX U
MPAaKTUYECKUX OOBEKTOB.
Onpenensitb  «Ha TJa3» pa3Mepbl peajbHbIX  OOBEKTOB,
NPOBOANTH I'PpyOyI0 OIIEHKY X pPa3MepOB.
Pemath 3amaun Ha BBIYMCIEHHE JJIUH OTPE3KOB M BEJINYHH
YTJIOB.
Pemate 3aaun Ha B3aMMHOE PacroIOKEHHE FEOMETPUIECKUX
buryp.
IIpoBoanTh KIIACCU(UKALMIO YITIOB, BBIYUCIATH JINHEHHBIC U
YIJIOBbIE BEJIMYUHBI, MPOBOAUTH HECJ0KHbIe HEOOXOAMMBIC
JTIOKa3aTeNIbHbIE PACCYKICHHS.
3HAKOMHUTBCS C UCTOPHEN Pa3BUTHSA reOMeTPHH.

TpeyroasHuku IlonsTue O paBHBIX  TpeyrojbHHKax n  nepBuuHble |Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX

(22 9) MPEJICTABICHUSI O paBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu gepTekax (C yKazaHHEM MPHU3HAKOB) MPHU HEOOXOTUMOCTH C

IIpU3HaKa paBCHCTBA TPCYTrOJILHUKOB.
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IIpu3nakn  paBeHCTBA  NPSIMOYTOJIBHBIX
CBOICTBO MEAMaHbI MPSIMOYTOJIBHOTO TPEYTOJIEHUKA.
PaBHOOEIpEHHBIE 1 pABHOCTOPOHHUE TPEYTONBHUKY. [ [pr3Haku
Y CBOMCTBA paBHOOGAPEHHOTO TPEYTOJIbHUKA.

[TpoTtuB OomnbIIel CTOPOHBI TPEYTOJIbHHUKA JICKUT OOJBIINN
YTOIL.

TPEYTOJIbHUKOB.

BoiBoauUTH CIIEZICTBHS (paBeHCTB COOTBETCTBYIOIIHIX
3JICMEHTOB) U3 PaBEHCTB TPEYTOJbHUKOB.

DopMyIHpPOBaTH OTIpE/IeTICHHS: OCTPOYTOJIBHOTO,
TYHOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO  TPEYTOJbHUKOB;  OWUCCEKTPHCHI,  BBICOTHI,
MEINaHbl  TPEYTrOJbHHKA, CEPEeIUHHOTO  TEepIeHANKYJIIpa
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IIpocreiimne  HepaBeHCTBA B I'€OMETPUMU.
mpeyeoavHuka. Hepaserncmeo nomanoi.
IIpssmoyronbHBIi TpeyronbHuK ¢ yrioMm B 30°. IlepBeie
MOHSATHS O JOKA3aTeIbCTBAX B TEOMETPUN.

Hepagencmeso

OTpe3Ka; NEpPUMETpa TPEYroJbHUKA MPH HEOOXOAMMOCTH C OMOPOU
Ha aJlTOPUTM TIpaBUJIa.
®opMyIMPOBaTh CBOWCTBA U
TpeyTroJIbHHKA.

CTpouTh 4YepTeXHd, pelmiaTb 3aJa4d C TIOMOIIBI0 HAXOXICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpuMeHSATH TPU3HAKN PABEHCTBA MPSAMOYTOIBHBIXTPEYTOIHHUKOB B

MPU3HAKH  PaBHOOEIAPEHHOTO

3aja4ax (C HCIOJB30BAaHUEM CMBICIIOBOM OMOpPBI: HABOJALIME
BOTPOCHI W/WII aITOPUTMA YISOHBIXICHCTBHH).
Hcnoab3oBath  1mudpoBele  pecypcsl ISl MCCJIeI0BAHMS
CBOWCTB U3y4aeMbIX QUTYP.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHSI T€OMETPHUHU.
IMapanieabHbie ITapamnensHble mpsiMble, HX cBoiicTBa. Hakpect nexamue, | @opMyJupoBaThL NOHSITHE  MAPAUICNBHBIX  MPSAMBIX,
npsiMbie, CyMmMa COOTBETCTBEHHBIE U OJHOCTOPOHHHE YIJIbI (0Opa30BaHHBIE IIPH | HAXOMMTH MPAKTUUSCKHUE TPUMEPHIL.
yIJ10B NEPECeUCHNH MapaUICIbHBIX MPSIMBIX CEKYyILEHl). H3yuaTh cBolicTBa yrjoB, 0Opa30BaHHBIX MpHU [EPECEUCHUN
TpeyroJjibHUKa [IpusHak mapayieaTbHOCTH MPSIMBIX Yepe3 paBEHCTBO PACCTOSHUM OT | HapasUIeNbHBIX MPAMBIX CEKyIIeH
(14 9) TOYEK OJHOM MPSAMOM 10 BTOPOH NMPSIMOH. IIpoBoauts  goKazaTeabcTBa. DOpPMYJIMPOBATH  TeopemMy
CyMMma yrioB TpeyrojibHMKa W MHOTI'OYTOJIBHUKA. NapajieabHOCTH ABYX NPSAMBIX C ITOMOIIBIO YIJIOB, 0Opa30BaHHBIX
BHerHue yrisl TpeyroyibHIKa IIPY TIEPECEUCHUH STUX NPSAMBIX TPEThEH NPSMOH.
Ber4ucjasaTe CyMMy yIJI0B TPEYTOJIBHUKA U MHOTOYIOJIbHUKA.
Haxonute uncnoBele W OyKBEHHble 3HAU€HHWS YIJIOB B
reoMEeTPUYECKUX 3aJauaxX C MCIIOJb30BAHUEM TEOPEM O CyMME
YTJI0B TPEYroJIbHMKAa U MHOT'OYTOJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSI TEOMETPHHU.
Oxkpy:XHOCTBH OKpyKHOCTb, XOpAbl M JUaMeTphl, ux cBoicTBa. KacartenbHas k|@opmyJHpoBaTh onmpeaeieHUs. OKPYKHOCTH, XOPbI, AUAMETpa H
KpYT. OKpYKHOCTH. OKpYy>KHOCTb, BIMCaHHas1 B yroil. [lowamue o I'MT,|xacatenbHOW K OKpyXKHOCTH. M3y4yaTh uX CBOWCTBA, NpPU3HAKH,
I'eomeTpuyeckue npumeHnenue 6 3aoavax. buccexmpuca u cepedunnviii nepnenouxyIap | CTPOUTh YSPTEIKU.
NMOCTPOEeHHUs KaK 2eomempuiecKue Mecma mouex. HccnegoBath, B TOM 4HCIE HCHOJB3YS HUGPOBBIE PpPecypcehl:
(14 49) OKpy>KHOCTb, OIMCAHHAs OKOJIO TPEYroNbHHUKA. BrmcaHHas B OKPY>KHOCTh, BIIMCAHHYIO B YTOJ;, IIEHTP OKPYXHOCTH,
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TPEYTOJABHUK OKPYKHOCTb.
IIpocmetiwue 3a0aqu Ha nocmpoenue.

BIIMCAaHHOH B YTOJI; PAaBEHCTBO OTPE3KOB KAaCaTEIbHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenvbcmea meopem o
nepeceueHuu OGUCCEKMPUC Y208 mpey20ibHUKA U CePeOUHHbIX
NEPREHOUKYISAPOE K CIMOPOHAM MPEY2ONbHUKA ¢ NOMOUBIO
I'MT.

OgianeBaTh NOHATHAMH BIIMCAaHHON u
OKPYXKHOCTEl  TpeyroJbHHKA, HAXO0IHUTh
OKPY>KHOCTEH C OIOPOIl HA aJrOPUTM MPABUJIA.
Pemate OCHOBHBIE 3aJa4M Ha TMOCTPOEHHeE: yria, PaBHOTO
JTAHHOMY; CEpEIMHHOrO MEPIEHANKYISIpa AAHHOTO OTPE3Ka;
PSIMO, MpOXOoAsIEeH yepes JIAHHY1O0 TOUKY
NEPIEHIUKYISPHON JaHHON TPSIMOM; OMCCEKTPUCHI JaHHOTO
yrija; TPEYroJibHUKOB II0  Ppa3IMYHbIM
HEOOXOIMMOCTH C HANPABIISIOIIEH TOMOILBIO.

IIEHTPHI

9JICMCHTaM

3HAKOMUTBCS C MICTOPHEi pa3BUTUS TEOMETPHUHU.

OIIMCAaHHOH

OTHUX

pu

IloBTOpEHHE, IloBTOpenne u 0000IIEHNE OCHOBHBIX MOHSATHH W METOMOB Pemiath 3a7aun Ha TMOBTOPEHHWE, WLTIOCTPHUPYIOIINAE CBSI3U
000011eHNE Kypca 7 Kjacca. MEXTy Pa3IMYHBIMHU YaCTSIMHU Kypca.
3HAHUM
49
...KTII?
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8 kaace (1e menee 68 u)

Ha3Banue
pasaena (TemMbl)
Kypca (4ucjio
4aCcO0B)

OcHoBHOe coJepxxaHmne

OcHoOBHBIE BU/IBI 1€ATEJILHOCTH 00yYalomuxcst

YeTbIpéXyrojbHUKH
(12 9)

ITapamnenorpamm, ero npu3Haku U cBoiicTBa. YacTHbIE citydan

napamieorpaMMoB  (IPSMOYTOJIBHHUK,  POMO,

KBajpar),

MIpU3HAKH U cBoicTBa. Tpanenus. PaBHOOOKas 1 MpsIMOYTONTBEHAS

Tparneuuy.
Yoeoenue meouansvi. Llenmpanvuas cummempus

nx

N300pakaTh M HAXOAUTH Ha YEPTEIKAX YETBIPEXYTOIBHUKU
pa3HbIX BUAOB U UX 3JIEMEHTHI.

DopMyIMPOBATH onpeneJieHus: napajuIeIorpaMMa,
NpsSAMOYToJIbHUKa, pomba, KBajpaTa, Tpamneuur, paBHOOOKOI
Tpaneuuu, NpsIMOYToJIbHOM Tpanenuu.

Hcnonb3oBaTh NpH pelIcHUM MPOCTEHINMX 32424 IIPU3HAKU U
CBOMCTBA: Mapajuienorpamma, npsMoyrojibHUKa, poMOa, KBajapaTa,
Tparenuu, paBHOOOKOH Tpanennu, MpsiMOYTOIbHON Tparenu.
IIpuMeHsAThL MeTOJ YIBOEHUS MEAUAaHbl TPEYTOJIbHUKA C ONOPOM
Ha aJIrOPUTM IIpaBUIIa.

Hcnoab3oBaTh 11dpoBble pecypchl A HCCIEIOBAHUS CBOMCTB
U3y4aeMbIX QUryp.

3HAKOMHTHCS C UCTOPHEH Pa3BUTHSA reOMeTPHH.
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Teopema Pajieca u

TeopeMa Daneca u meopema 0 nponopyYUOHAIbHBIX OMPE3KAX.

IIpoBoaMTH MOCTPOEHUS] C TMOMOIIBIO LUPKYJIS M JUHEWKH C

TeopeMa o CpenHsist TMHHAS TPEyTroNbHUKA. Tpanenwst, e€ cpeaHsst THHAS. HCITOJTH30BaHHUE TEOPEMBI dajreca u TEOPEMBI 0
NMPONMOPUHOHAIBLH IIponopyuonanvruvie ompesKu, nocmpoetue uemeépmozo | MPOMOPIIHOHATBHBIX OTpEe3Kax, CTpOMThH 4eTBEPTHIN
bIX O0TPe3Kax, NPONOPYUOHATILHO20 OMPE3Ka. MPOMOPIIMOHANILHEI  OTPE30K C  OHOpOMl Ha  3PUTEIBHYIO
noo0HbIe Cesoticmea yenmpa macc 8 mpeyeonpHuKe. HATJISTHOCTb.
Tpeyrojabuuku (15 | [loooOuvie mpey20abHUKU. Tpu NpU3HaKa nooodus |HaxoauTh MONOOHBIE TPEYrOJLHUKH Ha TOTOBBIX YEPTEkKAX C
q) mpeyeonbHuKos. llpakTndeckoe mpruMeHeHHE. YKa3aHHEM COOTBETCTBYIOIIMX  MPHU3HAKOB  TOAOOWS  IMPHU
HEOOXOJMMOCTH C BU3YAIBHOW OTIOPOH.
Pemate 3amaum Ha TMOMOOHBIC TPEYrOJLHUKA C TOMOIIBIO
CaMOCTOSITETFHOTO ~ TIOCTPOSHHUS  4YepTeXed W  HaXOXKICHHA
MOOOHBIX TPEYTOIFHUKOB IMPU HEOOXOTUMOCTH C HAIIPABISIONICH
MTOMOTIIBIO.
IIpoBoauTh [0Ka3aTeNbCTBA C UCIOJB30BAHHEM IPHU3HAKOB
MoMoOUs HECIOKHBIX TEOMETPHUYSCKUX 3aa4 C OIOpPOH Ha
aJITOPUTM YUCOHBIX JTICHCTBHI.
IIpuMeHsATHL MOTyYEHHBIC 3HAHUS MPHU PEUICHUU T€OMETPHUICCKUX
Y TPaKTUYECKUX 3a/ad MPH HEOOXOIUMOCTH C HaIPaBIIIONICH
MTOMOIIIBIO.
3HAKOMUTBCS C MICTOPHEI Pa3BUTHUS TCOMETPHH.
Ilnomanb. [onsiTre 06 00IIEH TeOPUH TUIOIAIH. OBnaneBaTh MNEPBUYHBLIMHM TMPEACTABJEHUSIMH 00 0O
Haxoxnenue @opMynbl I IUIOWIAAM  TPEYroOJbHUKA, Mapajuiesorpamma. | TEOpUHM IUIomanu (Mepsl), (GopMyJuMpoBaTh CBOMCTBA IUIOIIAIN,
miomaaei Omnowenue niowadel mpeyeoibHUK08 ¢ 00WUM OCHOBAHUEM UU | BBISCHATh UX HATJISIHBIA CMBICII.
TPeYroJibHUKOB 0bweti 6blICOMOI. [MpuMmeHsTH GOpPMYIBI IIIOMAAH MApAIIIeTIOrpaMMa, TPEYTONbHUKA,

U MHOTOYIOJIbHBIX
¢uryp. Ilnomann
NMo00HBIX (pUTyp
(14 4)

Buviuucnenue niowaoetl crosicHvlx pueyp uepes pazdouenue Ha yacmu u
docmpoeHrue.

[Tnomaau Guryp Ha KIeTyaroit Oymare.

[Mnomann monoOHBIX ¢Quryp. Beramcnenue mmomaneii. 3agauu ¢
MPAKTHYECKUM COJIepKaHUeM. PeuteHue 3a0ay ¢ nOMOWbio Memood
B8CNOMO2AMENILHOU NIOUAOU.

TpaIiey ¢ OIOPOi Ha CIPaBOYHYIO HH(POPMALIHUIO.

MpumensTs (hopmybl TUTOTIAIH BBIITYKJIOTO
YeThIPEXYTOJbHAKA Yepe3 IUAarOHAIM W Yrol MEXIYy HHUMH C
OTIOPO#i Ha CIIPABOYHYIO HH(OPMAIIHIO.

Haxonute mnomaan ¢Guryp, n300pakE€HHBIX Ha KIETYATOH
Oymare, HCOJIB30BaTh Pa30MCHNE HA YaCTH U IOCTPOCHUE.
Pa30uparh mpuMepbI UCIIOHL30BAHUS BCIIOMOTATEIbHONITIIONIA I
JUIS PELICHUS] TEOMETPUUECKHX 3a/1a4.
HaxoauTh,  1iom@aau  MOJOOHBIX
CHpaBOYHYIO HH(OPMAIIHIO.
BoruucasiTh miomaay pa3iuaHbIX MHOTOYTOJIBHBIX (QHTYD.
Pematnb 3agaum Ha TUIOM@IL C MPAKTHYESCKUM COJICpIKaHHEM
M0CJIe COBMECTHOTO aHAaJIH3a.

¢uryp c omopodi Ha
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Teopema
ITudgaropa u
Hayajaa
TPUTOHOMETPUM
(10 u)

Teopema Iludaropa, e€ mokazatenbcTBO W mpuMeHeHHe. OOpaTHas
teopema [Iudaropa.

OmnpeneieHne TPUTOHOMETPUYECKUX  (PYHKIHMHA  OCTpOro  yria,
TPUTOHOMETPUYCCKUE COOTHOIIICHHUS B MPSIMOYTOJIEHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKICCTRO.
CoOTHOIIIEHUST MEXKTy CTOPOHAMH B MPSIMOYTOJBHBIX TPEYTOJbHUKAX
¢ yrimamu B 45° 1 45°; 30° u 60°.

®dopmynupoBaTh Teopemy lludaropa, uHcmoiab3oBaTh ¢¢ B
MPAKTUYECKUX BBIYUCICHUSX.

Bragets moHATHAMYU TPUTOHOMETPHUYECKUX (PYHKIINI OCTPOTOYTIIA,
NMPOBEPATH UX KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLIECHUS BIPSIMOYTOJIBHOM
TPEYTOJIBHHUKE C OTIOPO Ha CITPABOYHYIO WH(GOPMAIIHIO.
HccnexqoBaTh COOTHOUIEHUS MEXAY CTOPOHAMH B MPAMOYTOIBHBIX
TpeyrojbHHUKax ¢ yriamu B 45° u 45°; 30° u 60° ¢ Hampasnsomei

IIOMOIIBIO.

Hcnons3oBaTn ¢dopMynbl  TIpUBEICHHS U  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO JIUIsI HAXOXKACHUS

COOTHOILIEHUMMEXTY TPUTOHOMETPHYECKUMH  (QYHKIUSIMU
pa3IMYHBIX  OCTPHIX YIJIOB C OMNOpOM Ha CHPAaBOYHYIO
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WHPOPMALHIO.

IIpuMeHATH TIONyYEeHHbIE 3HAHUS W YMEHHUS TIIPH PEIICHUU
NpPaKTHIECKUX 33134 (IpU HEOOXOIMMOCTH C OTIOPOH Ha aJrOpUTM
paBuia).

3HAKOMHUTBCS ¢ MCTOPHEI Pa3BUTHS T€OMETPHHU.

Yriabl B
OKPY>KHOCTH.
BnucanHble
M ONHCAHHBIE

Brnucanusie U LIEHTpalIbHBIC YTIIbI, YTOJI MEXKIY KacaTeabHOU U
XOPJOH.

YTIIbI MEeXTy XOpIaMHU U CEKYIIHMU.

Bnucannele 1 onmucaHHBIE 1IeTpré)(yl"OJ'II:HI/IKI/I, X NPU3HAKU U

@®opMyJIMPOBATh OCHOBHBIC OMPEICICHUS, CBSI3aHHBIE C
yrilaMH B Kpyre (BIUCAHHBIN yTOJ, IIEHTPATLHBIA YTOMd).

HaxoauTths BIMcaHHBIE YITIBI, OMUPAIONIMECS HA OTHY IYTY,
BBIYMCJSATH YIIIBI C TIOMOIIBIO TEOPEMBI O BOUCAHHBIX YIIaxX,

YeThIPeXyroAbHUK | cBoWcTBa.  [IpnmeHeHue 9TUX  CBOMCTB  MNpH  PEIICHHH |TEOPEMBI O BIMCAHHOM YETBIPEXYTONBHHUKE, TEOPEMBl O
H. reoMeTpUYEeCcKUX 3ajau. LHEHTPaJIbHOM yIiie TpH HEOOXOAWMOCTH C BH3YaJIbHOH
KacarenbHble BzauMHOEe  pacmosnoxkeHue JIBYX  OKpPY>KHOCTEH. Kacanue |onopoii.
K OKPY’KHOCTH. OKPYKHOCTEM. HccaenoBarb, B TOM YHCIIE C TIOMOLIBIO HUPPOBBIX PECYPCOB,
Kacanue BITMCAaHHbBIE U ONHCAHHbBIE YETHIPEXYTONBHUKH, BBIBOAUTH UX
OKpY:KHOCTeil CBOICTBA M MPU3HAKHU I0CJIE COBMECTHOTO aHAJIN3A.
(13 4) Hcnonb3oBaTh 3TH CBOMCTBA M IIPU3HAKU IPU PELICHUU
3ajad.

IloBTOpEHHE, IToBrOpeHHE OCHOBHBIX IOHITUH M METONOB KypcoB 7 u 8 Pemats 3agauym Ha MOBTOPEHHE, WUIIOCTPUPYIOUIME CBS3U
00001menne KJIacCOB, 0000IIEHNE 3HAHU . MEXy pa3IMYHBIMU YaCTsIMH Kypca.
3HAHMH
R

...KTII?
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9 kJacc (He meHee 68 4)

Ha3zpanmue
pasnesia (TeMbl)
Kypca (4ucjio

OcHoBHOe coJepxaHne

OcHoBHBIE BU/IBI 1€ITEJILHOCTH 00yYalommnxcst

4acoB)
Tpuronomerpus. OnpenesneHne TpUroHOMETpUUecKUX QyHKIUA yrnoB oT 0° mo 180°.| @opmyaupoBaTh omnpeaejeHHsi TPUTOHOMETPUYECCKUX (QYHKITUI
Teopembl Kocunyc m cmHyc mpsAMoro m Tymoro yria. TeopeMa KOCHHYCOB.|TYNBIX W HMpPSMBIX YITIOB C BH3YyaJdbHOW OmOpoi. PopMyIHpoBaTh
KOCHUHYCOB U (O6oOmEHHast) TeopemMa CHHYCOB (C  paaMycoM  OITMCAHHOMH | TCOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paguyCcoM OIHCAHHOM
CHHYCOB. OKpY)XHOCTH). HaxoXaeHue [UIMH CTOPOH U BEJIIMYMH YIJIOB| OKPY)KHOCTH).
Pemenne TPEYTOJbHUKOB. Pemath TpeyroipHUKM C ONOPOM Ha alrOpUTM y4eOHBIX
TPeyroJbHUKOB dopmyiia IOIWAAN TPEYTOJbHUKA Yepe3 ABE CTOPOHBI M YTOJ MEX.IY | AEHCTBUH.
(16 ) HuMU. DopMyIia IUIOIAAN YEThIPEXYTOIbHHUKA UEpPe3 €roIuaroHaly 1| PemaTh mpakTU4yecKue 3aa4u, CBOASIIIMECH K HAXOMKIEHHIO
YTOJI MEXIy HUMH. Pa3IMYHBIX 3JIEMEHTOB TPEyTroJIbHUKA.
[TpakTHueckoe NPUMEHEHHE TIOKa3aHHBIX TEOPEM.
IIpeoOpa3oBanue Honamue 0 npeobpazosanuu noooous. OcBauBaTth moHsiTHEe TpeoOpazoBaHus monodus. HMccaenoBarh
noxoous. Coomeemcmeennule d1emeHmobl NOOOOHBIX Puzyp. OTHOIIICHHE JIMHEHHBIX JJIEMEHTOB (Uryp mpu mnpeoOpa3zoBaHUM
MeTtpuyeckue Teopema o npouszsederuu ompesKos xopd, meopema o npousgedenuu |nonodus. HaxoauTh npuMepsl TOAOOHS B  OKpYyKaroeH
COOTHOIIIEHHS B OMPe3K08 Cexyuux, meopema o keaopame xacamenvrou. [lpumenenue | IeHCTBUTEIILHOCTH.

okpyxHoctu (10

1)

6 peulenuu ceomempudecKux 3a0au.

Bovieooums mempuyeckue coomHoueHuss Mexcoy ompesKamu Xopo,
CEeKYWUX U KACAMENbHBIX C UCHONIb308AHUEM GNUCAHHBIX Y208 U
HROOOOHBIX MPEY2OTbHUKOS.

Pewamp ceomempuueckue 3a0auu u 3a0a4u U3 peaibHOll HCUSHU C
UCNOIb308AHUEM NOOODHBIX MPeY2OIbHUKOB.

BekTopsl
(12 9)

OrnpezaeneHrue BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB,YMHOXEHUE
BEKTOpa Ha YHCIIO.

Du3NUECKU U TEOMETPUUECKUIM CMBICI BEKTOPOB.

Pa3znoxxeHue BeKkTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BexTopa.

CranspHOe TPOU3BEICHUE BEKTOPOB, €r0 NPUMECHECHHE IS
HAXOXJCHUS JAJIUH U YTJIOB.

Pemenne 3amad ¢ mOMOIIEI0 BEKTOPOB.

[IpumeHeHNE BEKTOPOB IS PEIICHUS 3a7a4 KHHEMAaTUKH U
MEXaHUKH.

Hcnonbp3oBaTh  BEKTOpPHl  Kak  HaIlpaBlIEHHBIE  OTPE3KH,
HCCIe0BATh TEOMETPUUECKHU (TlepeMenieHne) u (U3UUECKUit
(cmta) CMBICITBEI BEKTOPOB C OTIOPOY HA BOITPOCHBIH TUTaH.

3HaTH ompeneJieHUs] CyMMBI M Pa3HOCTH BEKTOPOB, YMHOMXKECHMUS
BEKTOpa Ha YHCJIO, HCCJIeJ0BATh TCOMETPHUECKUM U (PU3UUECKUIT
CMBICJIBI 3THX OIEpaLUd.

Pemath reomeTprueckre 3a7auu C UCIIOJIb30BAHUEM BEKTOPOB.
PackiaabIiBaTh BEKTOp IO JABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Hcnonb3oBaTh CKaIspHOE IMPOU3BEIEHHE BEKTOPOB, BHIBOAUTH
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€T'0 OCHOBHBIE CBOMCTBA.
Bohruucasatb cymMMmy, pa3HOCTh U CKaJSIpHOE IPOU3BEICHUE

BEKTOPOB B KOOpJUHATAX.
IIpuMeHATH CKaNSIpHOE MPOU3BEACHHUE ISl HAXOXKICHUSUIMH U
YIJIOB.

JexapToBbI JlexapToBbl KOOPAMHATEI TOUEK Ha MIOCKOCTH. OcBanBaTh NOHSATHE MPAMOYTOJBHON CHCTEMBI KOOPAMHAT,
KOOP/AUHATHI Ha | Ypaenenue npsmou. YrnoBod kod3Q(UIMEHT, TaHTeHC Yyria JIEKapTOBBIX KOOPANHAT TOUKH.
IIOCKOCTH HaKJIOHA, MapaJuIeIbHbIC U NEPIICHANKYIIIPHBIE IPSIMBIE. HccnexoBaTh ypaBHEHHE MIPSIMOM U OKPYKHOCTH C OIIOPOi HA
9y VpaBHeHne  OKpykHocTH.  HaxokneHue  KOOpAHMHAT  TOYEK | BOPOCHBIM IIaH.
MIEPECEUEHUS] OKPYKHOCTH H IIPSIMOIA. HaxonuTb 1eHTp U pasnyc OKpY>KHOCTH 110 €€ YPaBHEHHUIO.
Meron KOOpAMHAT IPH PEILIEHUN T€OMETPUYECKUX 3a1a4. Pemate 3ama4m Ha HaXOXKJIEHUE TOUEK ITepECeUeHUs MPSIMBIX
Hcnonp3oBaHne METOJa KOOPAMHAT B MPAKTHYECKHX 3a1a9ax U OKPY’KHOCTEH C TOMOIIBIO METO/Ia KOOPANHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOrO KOA(GGUIMEHTA TPSMON
IpU PEIICHUM 3a1ad, UId OMNPEHCNICHUS PacHOIOKEHUS
OpsMOI.
IIpuMeHsATL KOOPAWHATHI IPU PEIIEHUN TE€OMETPUUIECKUX U
MPAKTUYECKNX 3a7ad, AN TOCTPOEHUS MAaTeMaTHYECKUX
Mojieel peasbHbIX 33aa4 («METO KOOPIAUMHATY).
Iosb30BaThCs Ul TIOCTPOEHHUS U UCCIIeJOBaHUMI
IU(PPOBBIMH PECYPCAMHU.
3HAKOMHUTBLCS ¢ HCTOPUEH Pa3BUTHS FEOMETPUU
IIpaBuibHbIE [IpaBuibHBIE MHOTOYTOJIBHUKY, BBIYHUCICHHE UX 3JIeMEHTOB. UYucio | PopMyaupoBaTh OIpeIeIcHUE MIPaBUIIBHBIX
MHOTOYTOJIbHUKH. U JUIMHA OKPYKHOCTH. JIIMHAa Nyr'W OKpPY)KHOCTH. PajuaHHas Mepa|MHOTOYrOJbHHMKOB, HAXOAMTh MX 3JICMCHTHL.

JinHa OKpY)KHOCTH
"

IJI0INA/Ib KPYTa.
Borunciaenne
miomaaen

(CRY

yria.
[Inomans kpyra W €ro 3JIEMEHTOB (CEKTOpa M CErMEHTA).

Berruuncnienne miomaneit Gpuryp, BKIFOYAIOMINX 3JIEMEHTHI KpyTa.

Ionb30BaThCS OHATUEM JUIMHBI OKPY’KHOCTH, BBEAEHHBIM C
MOMOIIBI0  TNPAaBUIBHBIX  MHOTOYTOJBHUKOB,  ONpeAeJsATh

YHCIIO 7T, JUIMHY JYTH U paMaHHyI0 Mepy yria no oopasiy.
IIpoBoanTH Mepexoa OT paguaHHON MEPHI yIUIa K rpalyCHONU
Ha000pOT IO BU3YaIbHOH OMOpeE.

OmnpenessiTh II0MAIB KpyTra.

BoiBoguTh popMyIabl (B rpaaycHON U paAaHHON Mepe) JUTSIHH
JIyT, IUIOIIAJIEH CEKTOPOB M CETMEHTOB C ONOpPOWM Ha
BOIPOCHBIH IJIaH.

Beraucasarts

BKIIIOYArOUInux 3JICMCHTBI

mwiomanu  Guryp,
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OKPY>KHOCTH (KpyTa) C OTIOpOii Ha CIIPAaBOYHYIO HH(POPMALIHIO.
HaxoauTs mioniaay B 3a1a4ax peajbHON )KU3HU.

JBuzkenust Tonamue o 0sudiceHUU NIOCKOCMU. Pa3oupate npumepsl, WUTIOCTPUPYIOIIUE TMOHATHS JIBHKECHUS,
TVIOCKOCTH Hapannenvuviii neperoc, nhogopom u cummempusi. Ocu u yenmpol LEHTPOB 1 OCEH CUMMETPHH.
(6 9) CUMMEMPUU. @®opMyJIMPOBATh  ONPEHEICHUS  NAapaJUICNIbBHOIO  IIEPEHOCa,
IIpocmertiwiue npumeneHus 6 peuieHuU 3a0au. MIOBOPOTAa U OCEBOW CUMMETPUHM € BU3yasnbHOU onopoi. Haxoauts
HETIOABMKHBIE TOYKH 10 00pasiLy.
HaxoauTh IEHTPHI M OCH CUMMETPHUH MPOCTEUIIUX (GUTYp IO
o0pa3siry.
IIpumenamo napannenvhvlii NEPEHOC U CUMMEMPUIO NPU peuleHUU
2eomempuieckux 3a0a4 (pazoupams npumepol).
Hcnonvzoeamv 0711 nocmpoeHuss u  uUcciedo8anuii. yupposuvle
pecypcul.
IHoBTOpEHME, [loBTOpEHHE OCHOBHBIX MOHSTUH M METOAOB KypcoB 7—9 OmnepupoBath moHATHAMM: (UTYpa, TOUKA, MpsSMasi, yTOI,
00o0menne, KJIacCOB, 0000IIEHUE U CHCTEMATH3AIIHS 3HAHHH. MHOTOYTOJIbHHUK, paBHOOEIPEHHBIH U  paBHOCTOPOHHHI
cUcTeMaTU3aALMSA [Ipocreiimme  reomerpudeckue  (QUIYppl W HMX  CBOWCTBA. |TPEYTOJbHUKH,  MPSIMOYIOJIBHBIH  TPEyrojbHHUK,  MeEAHaHa,
SHAHMITZ N3mepeHne reoMeTpuIeCKUX BEIHYUH. OmcceKkTpuca W BBICOTA TPEYTOJNBHUKA, IMapaibielorpaMM,
(7 ) TpeyronpuukH. pOMO, TPSIMOYTOJIBHHK, KBaJpaT, Tparenus; OKpy>KHOCTb,

[TapannenbHble U IEPIIEHANKYIISIPHBIE TIPSIMBIE.

OKpyXHOCTb U Kpyr. l'eomerpuueckue MOCTpOEHHS. YTIbI B

OKPY>KHOCTH. Bnucannsie U OIIMCaHHbIE OKPY>KHOCTH
MHOTOYTOJIbHHKOB.

IIpsimMast 1 OKPYKHOCTb.

YeTbIpEXyTrONbHUKH. Brucannsie u OTMCaHHBIE
YETBIPEXYTOJIbHUKH.

Teopema [Iudaropa n Hayana TpuroHoMeTpun. Pemenue o0mmx
TPEYTOJIbHUKOB.

IIpaBunbHBIE MHOTOYTOJILHUKHU.

[IpeobpaszoBanus mockoctu. Jpwkenus. [logooue. Cummerpust.
[Tnomane. Beruucnenue miomianei. [hnomaau noqo0HeIx GUryp.
JexkapToBbl KOOPAUHATHI HA IIIOCKOCTH.

KacaTeJIbHasl; PaBEHCTBO U 1Moj00ue Quryp, TpeyrojbHUKOB;

NapajjieNbHOCTh M NEPHEHIUKYJSPHOCTh  HPAMBIX,  yroil
MEXAy TMpsIMBIMH, CHMMETPUS  OTHOCHUTEIBHO  TOYKH H
NpSAMOM; NJIMHA, PAcCTOSIHWE, BEJMYMHA YIJa, IUIOLIab,
MEePUMETP.

Hcnoab3oBaTh (hopmyasr: nepuMeTpa M IJIOMIAJH
MHOTOYTOJIBHUKOB, JUTMHBI OKPY)KHOCTH M TUIOIIAIU KpyTa,
00BEMa MPSIMOYTOIBHOTO HapauIesenunea.

OnepupoBats NOHATHAMM: MPSIMOYTOJIbHAS cucremMa
KOOpAMHAT, BEKTOp; HMCHOJB30BATh  OTH IMOHATHA  AJA

MIPEACTABICHNS JAHHBIX U PELICHMs 3a]ad, B TOM 4YHCIIE U3
JIPYTHX Y4eOHBIX IPEAMETOB.

Pematnp 3aJa49u Ha TIOBTOPCHUC OCHOBHBIX HOHHTHﬁ,
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BeKTOpI)I Ha IIJIOCKOCTH.

WUTIOCTPALIMIO CBSI3EM MEXIY Pa3iuvHbIMU YacTsIMH Kypca.
BuioupaTh MeTOd IS PEIICHHUS 3aadm.
PemiaTe 3aga4um n3 noBceJHEBHOM KU3HH.

...KTII?
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TEMATUYECKOE IINIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTUKA»
(IIO TOAAM OBYYEHUS$I)

7 kaacc (He MeHee 34 1)

Ha3Banue
pasaeiia (TeMbl)
(umcii0 YacoB)

OcHoBHOe coep:kaHne

XapakTepHCTHKA NeATeJbHOCTH 00y4al0IIuXCs

IIpeacraBienue [IpencraBnenue nanHeix B Tabnuuax. IIpaktndeckue BbruncieHus | OcBamBaTh Ha 0a30BOM YPOBHE CIOCOOBI TIPEICTABIICHUS
JAHHBIX 1o TabJIMYHBIM aHHBIM. M3BIeyeHre nuHTepIpeTanysi TaOMUYHBIX | CTATUCTUYECKUX MAHHBIX M YHCIOBBIX MACCHBOB C TTOMOIIIBIO
(7 v) nansbix. IlpakTuueckass pabota TabauLu ¥ JuarpaMM C HCIHOJBb30BAaHMEM aKTyalbHBIX U
«Tadmuie. Ba)KHBIX TAaHHBIX (IeMorpadudecKre JTaHHBIC,
I'padmyeckoe npencTaBicHHE JaHHBIX B  BUAC KPYTOBBIX, MIPOU3BOJICTBO ITPOMBIIJIECHHOW U
CTOJIOMKOBBIX (CTONOYATHIX) AuarpaMM. UTeHHE M TIOCTPOEHHE | CETbCKOXO3SHCTBEHHOW  MPOJYKIWH,  OOINCCTBCHHBIE U
nuarpamm. [lpumeps! nemorpaduueckux Auarpamm. [IPUPOHBIE SBICHIS).
[pakTudeckas pabora «JnarpaMMbDy». H3yuats Metoabl paboOTHl ¢ TAOIMYHBIMH M TpaduIecKUMHU
NpPEACTABICHUSIMU TAHHBIX C TIOMOMIBIO TU(PPOBBIX PECYPCOB B
XO0ZIe MPAaKTUUECKUX PadoT (C HANPaBIISIIOMIECH MOMOIIBIO).
OnucarebHast Uucnopsie Habopwl. CpenHee apudmeTrueckoe. MeanaHa OcBauBaTh Ha 0230BOM YpPOBHE MOHSTHA: YHCIOBOI HAOOD,
CTATHCTHKA 4rcI0BOro Habopa. YcroitunBocts Meauansl.lIpakrudeckas Mepa HEeHTPaJbHOM TeHAEHIMH (Mepa IIeHTpa), B TOM YHUCIe
(8 9) pabora «CpeaHue 3HAUCHUSD. cpenHee apupMETHYECKOS, MEIHaHa.

HawubGonbliee 1 HauMEHbIIIee 3HAYCHHS YHCIOBOTO Ha60pa.Pa3Max.

OnucepIBaTh CTaTUCTHYECKUE JaHHBIE C MOMOIIBIO CPEIHETO
apupMeTHdeckoro W MeAWaHbl. Pemare 3amaum  (c
UCIIOJIb30BAaHUEM 3PUTENFHON HATJISHOCTH W/WITH BEpOaIbHOM
OTIOPHI)

H3yyaTh cBoiicTBa cpeiHUX, B TOM YHCIE C IOMOIIBIO
uupPOBBIX PECYpCOB, B XOJ€ MPAaKTUYECKUX pador, (c
HaNpaBJIAIOLIEH TOMOLIBIO).

OcBauBaTh Ha 0a30BOM YpOBHE NMOHSITHSA: HanOOJIbIIEE U
HanMEHbIIIee 3HAYCHHUS YMCIOBOTO MacCHBa, pa3Max.

Pemath 3agaum Ha BEIOOp cmocoba ONWCAaHWSA NAHHBIX B
COOTBETCTBUU C HpHpOHOfI JaHHBbIX U OCSIAMUUCCICIOBAHUS C
HaIIpaBJIOIIEH TOMOIIBIO.
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Cayuaiinas Cnyuaiinas usmenuugocms (npumepsvl). Yacmoma 3Havenul 8 Oceausamp ROHAMUA: HACMOMA 3HAYEHUL 8 MACCUBEOAHHDIX,
H3MEHYNBOCTH Mmaccuse danuvix. I pynnuposka. I ucmozpammul. SPYRNUPOBKA OAHHBIX, 2UCTOSPAMMA.
(6 9) THpaxmuueckas paboma « Cnyuaiinas usMeH4U8OCby. Cmpoums 2ucmoepammul no oopasyy
Ocsaueamp cpaghuueckue npeoCmasieHuss pA3HbLIX U8
CIYHAUHOU  UBMEHYUBOCMU, 6 MOM 4YUCie ¢ HOMOWDBIO
yugposvIx pecypcos, 8 xo0e NPAKMuUYecKou pabomai.
BBeneHue B I'pagh, eepwuna, pebpo. Ilpedcmasrenue 3adauu c¢ nomowwro | Oceaueamsv noHamus: cpag, eepuuna epagpa, pebpozpaga,

Teopuio rpados
4w

epagpa. Cmenenv (sanemmuocmv) eepuunvl. Yucio pébep u
cymmapuas cmenenv eepuwiun. Llens u yukn. I[lymv 6 epage.
Ilpeocmasnenue o ceaznocmu epaga. 0b6x00 ecpagha (3irepos

nyms). I[lpedcmasnenue 06 opuenmuposanHvlx epagpax.

cmenens (6aNeHMHOCb epuiuHbl), Yyensv u yuri. Oceausams
ROHAmMUA: nNymos 6 2page, 3i1epos nymv,00x00 epagha,
OpUEHMUPOBAHHBIIL 2pa.

Obcyscoamsp pewienue 3a0auu HA NOUCK CYMMbl cieneHell
sepuun epaga, Ha nouck 0d6xoda epagha, Ha nouck nymei 8
OPUEHMUPOBAHHBIX 2paghax ¢ HANPABIAIOUel NOMOUBIO.
Ocsausamsv cnocoovl npedcmasieHusi 3a0a4 U3z Kypca aneeop
bl, 2COMEMPUl, MEOPUU 8ePOIMHOCHEN, OpYy2Ux

npeomemos ¢ nomowpio  epagos  (kapmui,  cxemul,
nekmpuieckue yenu, OyHKYUOHAIbHblE COOMEEMCMEUs) Ha
npumepax.

BeposiTHOCTB U

Cryuatinolti onvim u ciyyaiinoe cobvimue. Beposmnocmov u

Oceausams ROHAMUA: CIYYAUHBIL ONLIM U CYYALHOE

4yacToTa yacmoma cobvimus. Porb Manogeposimuvix u nNpakmuyecku cobvimue, MAI08epOSIMHOe U NPAKMUYECKU OOCTNOBEPHOe

CJIy4aifHOTO 00CmogepHbIX cobbimull 8 npupooe u 8 obwecmeae. Monema u cobvimue.

co0BITHSA USPANbHASL KOCMb 8 MeOpUl 8ePOSMHOCTEN. H3yuams  3uauumocmv — MAN0GepOSMHBIX — COObIMULL 8

4 v) IHpaxmuueckas paboma « Yacmoma svinadenus opaiay. npupode u obuecmee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cayyau, 3auuma NnepCoHANbHOU
ungopmayuu, nepedaia OaHHbHIX).
H3yuams ponv xraccuueckux 6eposmHOCMHbIX Mooeaell
(MOHema, uepanbHaAsk KOCMb) 8 MeOpUU 8epOSIMHOCELL.
Habnwoams u uzyuams wacmomy coobimuii 8 nPOCmuvlx
9KCHEPUMEHIMAX, 8 MOM YUCIE C NOMOWDBIO YUPDPOBbIX
Pecypcos, 8 xo0e npaKmuieckou pabomul.

O6o01menue, [IpeacraBnenue JIaHHBIX. OnucarensHas CTaTUCTHKA. [HoBTOPAT,  H3YyYEHHOE U BBICTPAMBATb  CHCTEMY

KOHTPOJIb BeposTHOCTh cITy9aliHOTO COOBITHS. 3HAHUU.

(5 v) Pemate 3a1a4n Ha pe/ICTaBICHUE U ONKUCAHUE TAHHBIX C
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MOMOIIIbIO U3YYEHHBIX XapaKTEPUCTUK C HampaBisAromien
MOMOIIBIO.

O0cy:xxkpaTh MPUMeEpbI CIIy4alHbIX COOBITHIA,
MAaJIOBEPOSITHBIX ¥ IPAKTUYIECKU JOCTOBEPHBIX CIIy4alHBIX
COOBITHI, MX POJIH B IPUPOJIE U )KU3HU YeTIOBEKa

...KTII?
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8 kiacc (He meHee 34 4)

Ha3Banue
pa3nena (TemMbl)
(uMci10 yacoB)

OcHoOBHOe cofiep:kaHue

XapakTepucTHKA JeATeJbHOCTH 00yYal0MXCs

IloBTOpPEHME
Kypca 7 kjiacca
CRY

[Ipencrarnenne JTAaHHBIX. OnwucarenbHast
CrnydaitHas n3amMeHunBOCTh. CpeHie 9rcIoBoro Habopa.
Crnyuaiiabie coobITHs. BepositHocTr 1 uacToThl. Kiaccuueckue
MOJICJIM TCOPUH BEPOSITHOCTEH: MOHETA M UTPaAJIbHAS KOCTb.

CTaTUCTHKA.

IHoBTOPSATH H3y4eHHOE U BHICTPAMBATH CHCTEMY3HAaHUH.
Pemate 3a1aun (110 BU3yaJIbHOM ONOpe) HANPEICTABICHUE U
ONMCaHUE NaHHBIX C TOMOLIBIO N3YYCHHBIX XapaKTEPUCTHUK.
Pemate 3agauu (0 BU3YyaJIbHOM OmOpe) Ha IPEICTAaBICHUE
TPYNIHPOBAHHBIX  JAHHBIX W ONHCaHUE  CIy4YailHOH
U3MEHYMBOCTH.

Pemate 3agaum (mo BU3yaJbHOH OIOpPe) Ha ONpENETICHUE
YacTOThl ~ CIYYalHBIX COOBITHH, OOCYXIEHHE MpPUMEPOB
CIIly4alHBIX COOBITUH, MaJOBEPOSTHBIX H  MPAKTUYECKH
JOCTOBEPHBIX CIy4aWHBIX COOBITMH, MX POJM B HPUPOAE M
JKU3HU Y€JI0BEKa.

OnmncareabHas
CTATHCTHKA.
PaccenBanmue
JaHHBIX

4 )

Omuxnonenus. JJucnepcust wucinogozo nadopa. Cmanoapmuoe
OMKJIOHEHUe YUCTI08020 HAbopa. Jluazpammol pacceugaHus.

Ocsaueams  nonamua: Oucnepcuss U  CMAHOAPIMHOE
OMKIIOHEHUe, UCHONb306AMb IMU  XAPAKMEPUCTUKYU OISl
ONUCAHUSL PACCEUBAHUSL OAHHBIX.

Yuacmeoeams 6 o6cyscoenuu cunomesvr obomcymemeuu U
HAMUYUU C653U N0 OUASPAMMAM PACCEUBAHUSL.

Cmpoums  Ouacpammvl  pacceusanuss NoO  UMEHUUMCS
OAHHBIM, 6 TOM HUCle ¢ NOMOWBIO Komnvlomepa (nocie
COBMECMHO20 AHANU3A).
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MHuo:kecTBa
4 )

MHOXeCTBO, MOAMHOXKeCTBO. OrepalMy HaJg MHOMXCCTBAMH:
o0beIMHEHUE, NIepeceducHue, nonoiaHeHne. CBoiicTBaonepalyii Hajl
MHO’KECTBAMU: MEPEMECTUTEIHLHOE, coueTaTeaLHOE,
pacrnpeaeauTeabH0e, BKIYCHHUS.

I'paduyeckoe npeacTaBaCHHE MHOXKECTB.

OcBanBaTh NMOHATHUA: MHOXXECTBO, JIEMEHT MHOXECTBA,
MTOIMHOKECTBO.

Bbinoanare onepanuu HaJ MHOKECTBAMHU:
o0beTMHeHnE, iepeceyeHre, JomoaHeHue (1o oopasiyy).
Hcnonb3oBath CBOJCTBA: MepeMeCTUTENbHOE,
coueTaTeNbHOe,  paclpeleTUTeNbHOe, BKIIFOUSHUS (c
KCIIOJIb30BAaHUEM BU3YaJIbHOU OMOPHI).

Hcnonb3oBaTh Tpadudeckoe MpencTaBICHUE MHOXKECTB

IIpU OMUCAaHWU p€aJIbHBIX MMPOUCCCOB U HBHCHHﬁ, IIpu pCUICHUN

3aJa4 W3 JIPYTHEX YYeOHBIX TMPEOIMETOB M KypcoB (c
WCTIOJIb30BaHUEM BH3YaJIBHOU OMOPHI).

BepositHoCcTh
CJYYAHHOr o
coOBITHSA

(6 1)

DneMeHTapHbIe COOBITHSL. Cryuaiinbie COOBITHSL.
BbnaronpusrcTByromue 3nemMenTapHbie coobITHA. BepositHoctn
coObITHi. OMBITEI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITHsIMU. CITy4aiHBINA BBIOOD.

[IpakTidaeckas padota «OIBITEI ¢ pPABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMI.

OcBauBartb Ha 0azoBoM YPOBHe MOHSATHS:
JJIEeMEHTapHOE  COOBITHE,  CIIy4ailHOe  COOBITHE  Kak
COBOKYITHOCTh  OJIaromnpuATCTBYIOIIUX 3JIEMEHTaPHBIX
COOBITHIA, pABHOBO3MOXKHBIE 3JIEMEHTAPHBIC COOBITHSL.
Pemiath 3a1aun Ha BBIUMCIICHUE BEPOATHOCTEH COOBITHI

[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUH CITy4alHOTO
ombITa (C HWCHOJB30BAaHMEM 3PUTENBHON HarJAAHOCTH
n/vnu BepOabHOM OTIOPHI).

Pemiath 3a1a4m Ha BBIUMCIICHUE BEPOSITHOCTEH COOBITHIA

B ONBITaX C PaBHOBO3MO>KHBIMH 3J€MEHTapHBIMHU
COOBITHSIMH, B TOM 4YHCJIE C IOMOIIBIO KOMIIbIOTEpa (c
WCTIOJIb30BaHUEM 3pUTENBHOU HarJSITHOCTH u/unm
BepOaIbHOMU OIOPHI).

IIpoBoauTh U H3y4YaTh ONBITBI C PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH (C MCIIONB30BAHUEM MOHET,
UTPATIbHBIX KOCTEH, IpYTUX MoJIesIei)
B XOA€ TMpaKTHUeCKOH  paboTel (C WCHOJIB30BAHUEM
BU3YaJIbHOH OTIOPBI).

Brenenue
Teopuio rpagos
(44)

epeso. Csoticmea oepesa:  eOUHCMEEHHOCHb nymu,
cywecmeosanue UcsYell BEpULUNbl, CE83b MeNCOY HUCTIOM
6epuiuH U yuciom péoep. Ilpasuno ymHoicenus.
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Oceausamsp nonamus: oOepego Kaxk zpag Oe3 yukia,
sucaYas sepuiuna (1ucmy), 6emes depesa, Nymo 8 oepeae,
ouamemp oepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsyell
8ePUIUHLI,  €OUHCMBEHHOCND nymu — mexcoy  08yms




BEPULUHAMU, CB53b MENHCOY HUCTIOM BePUUH U YUCTIOM
pébep.

Yuacmeoeamn 6 o6cyscoenuu pewrenusn 3a0auu na nouck
U nepeuucieHue nymei 6 Oepese, OnpedeleHue Uucid
sepuiun unu pébep 6 oepese, 06x00 bunapHoco depesd, 8

mom Hucie ¢ npuMerHeHuem npasuila YMHONCEHUA.

Cay4aiinble
coOBITHSA
84)

IIpomusononodicroe cobvimue.
Obveounenue u nepeceuenue  codovimuti. Hecoemecmmuvie
coovimusi. Dopmyna caoxcenus eeposmuocmen. Ilpasuno

VMHOJICEHUS 6EPOAMHOCHIEI. Ycnoenas — eepoamuocme.
Heszasucumvie coobimus. IIpeocmasnenue CAY4atino20

IKCNEPUMEHMA 6 8ude 0epesd.

Juaepamma Diinepa.

Oceausamp  NOHAMUA:  63AUMHO  NPOMUBONOJIOJNCHbIE
cobvimusi, onepayuu Hao coovimusaMuy, 00veOuHeHue U
nepeceyeHue cobvimuil, ouazpamma OJinepa (Diiepa—
Benna), coemecmmuvie u necogmecmmule cOObIMus.

H3yuams meopemvl 0 8eposmHocmu 00beOUHeHUss 08yX
cobvimutl ((popmyivl CIONCEHUSI BEPOSMHOCTEL).
Yuacmeoeams ¢ oocyscoenuu peuwrenusn 3aoauu, 6 mom
yycie meKcmogule 3a0ayu Ha onpedeneHue 6eposSsmHoCcmel
00beOuHenUus U nepecedenus CcoObIMULL C HOMOWbBIO
YuCnosol  npsMou,  ouazpamm  Duaepa,  popmynv
CHIOJICEHUS BEPOATNHOCHEN.

Ocesausamp VMHONCEHUS.
6EPOAMHOCIEN, YCI0BHAS BEPOAMHOCHb, HE3A6UCUMbLE
cobbImus 0epedo CryHalHo20 OnbIma.
H3yuams ceolicmea (onpedenenus)
cobvimuil.

Yuacmeosamv ¢ obcyyncoenuu pewenusn
onpeodenenue u UCNONb306AHUE HE3ABUCUMBIX COOLIMULL.
Yuacmeosamv ¢ obcyyncoenuu pewenusn 3a0auu na
nOUCK  8eposmHocmel,
UCTIONBL308AHUEM 0epesa CYYAliHO20 Onblma.

nonamusn. npasuio

He3aeUCUMblX

3a0auu Ha

6 mom yucie  yYCIlO6HbLX, c

O0600meHue,
KOHTPOJIb
4 9)

IIpencraBnenne nanueix. OnucarenbHas craTUCTUKA. ['padsl.
BepostHOCTh CIy4aitHOTO COOBITHSI. OJIEMEHTHI
KOMOWHATOPUKH.
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IHoBTOpPSATH
3HAHUH.
Pemarth 3a1a4u Ha IpeICTABIICHUE U OTMCAHNUE TAHHBIX C
ITOMOIILIO0 HM3YUYEHHBIX XapaKTEPUCTUK (c
WCIIOJIb30BaHMUEM BU3YAILHOU OTOPBHI).

Yuacmeoeamv 6 o6cyrcoenuu pewtenus 3anaum ¢

HU3YUCHHOC U BbICTPAaHBAaTb CUCTEMY




MpUMEHEHUEM IpadoB.
Pemiath  3amaum  Ha  HaxXOXKICHHE BEPOSTHOCTH
CIIy4aHOTO COOBITHSI MO BEPOSTHOCTSIM 3JIEMEHTapHbBIX

COOBITHM, B TOM 4YHCJIE B OIBITaX C PaBHOBO3MOXHBIMHU
3IIEMEHTAPHBIMU COOBITUSIMH (C BU3yaJIbHOH OMOPOii).
Yuacmeoeamv ¢ o6cyyucoenuu pewenus 3apaym  Ha
HaXOXACHUE BEPOATHOCTEH OOBENIUHEHUS U IIEPECEUCHUs
COOBITHI, B TOM YHCIE HE3aBHCHUMBIX, C HCIIOJIb30BAHUEM
rpadUueCcKUX MpeICTaBICHUN U JepeBa CIy4aifHOrO OMbITA.
Yuacmeoeamv 6 obOcyscoenuu pewenus 3agayum  Ha
Mepevuciienne KOMOWHAImid (d4rcia TIepEeCTaHOBOK, YHCIa
COUCTaHMIi), HA HAXOXKJIECHUEC BEPOATHOCTEH COOBITUH C
OPUMEHEHHEM  KOMOMHATOPUKHM, B  TOM  YHCIE C
UCTIONIb30BaHUEM TpeyroybHuKa [lackans.

9 kyacc (He meHee 34 1)

Ha3Banue
pasaesia (TeMbl)
(4Mci10 4acoB)

OcHoBHOE coep:kaHHne

XapakTepHCTHKA AeATeJIbHOCTH 00y4aroIuXcst

IloBTOpPEHME IIpencraBnenue JTaHHBIX. OnucarenpHas
Kypca 8 kiacca Onepanuu Haj coObITUSIMH. He3aBUCUMOCTD COOBITHIA.
R

CTaTUCTHKA.

IToBTOPSATH  U3YYCHHOE W BBICTPAUBATH CUCTEMY
3HAHUIA.

Pemiath 3amaudM Ha TpENCTaBICHHWE W ONKCAHWE IAaHHBIX.
Pemath 3a1a4m Ha HAXOXICHUE BEPOSITHOCTEH OOHETMHEHUS
U TIepeceveHUss COOBITUH, B TOM YHCJIC HE3aBUCHMBIX, C
WCTIONIb30BAaHUEM TpaUUecKuX TMPEJCTaBICHUH W JepeBa
CIIy4alHOTO OIIbITA.

Pemiath, 3amaum Ha TepednclieHHe KOMOWHammii (4ducia
MIEPEeCTaHOBOK,  4YWCJIa  COYETaHWU), Ha  HAXOXKICHHE
BEPOSTHOCTEW COOBITHI C MPUMEHEHNEM KOMOMHATOPUKH,

B TOM YHCJIE C UCITOJIE30BaHMEM TpeyrobHuKa [lackans
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DJIeMeHTBbI
KOMOWHATOPUKH
44

KombunaropHoe npasmiio ymuoxxenus. [lepecranosku. dakropua.
Couetanuss u 4ucno coueranuil. Ipeyeonvnux  Ilackans.
IIpakTrueckas pabora «Bpluncnenue BEPOATHOCTEH  C
WCTIONE30BAaHMEM  KOMOWHATOPHBIX  (YHKIHHA  3JIEKTPOHHBIX
TaOJIHLIY.

OcBauBaTh Ha 0a30BOM ypOBHe NOHSITUSI: KOMOMHATOpPHOE
MIPaBUJIO YMHOXKEHUS, YIIOPSIIOUYEHHAs T1apa, Tpoika 00bEKTOB,
IepecTaHoBKa, (aKTopuan  dWcia, COYeTaHHe, HYHCIIO
COUETaHUU, mpeyeonvrux Ilackans.

Pemate  mpocreiiime  3amaYyM Ha  TICPEUMCIICHHC
YHOPSIIOYEHHBIX Tap, TPOCK, MEPEUUCICHUE IMEePECTaHOBOK U
COUYETAHWN AIIEMEHTOB PA3INIHBIX MHOXECTB (110 00pasiy).
Pemare mpocTeiilme 3amayd HAa NPUMCHCHUE 4YHCIIA
coueTaHuii B anreOpe (COKpamEHHOE YMHOXCHHE, OMHOM
HrroTona) (¢ HampaBstoIeii TOMOIIBIO).

Pemath, npuMensisi KOMOMHATOPUKY, 337]a9X HA BHIYHCICHUE
BepOHTHOCTCﬁ, B TOM 4HCJIC C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III
B XOJI€ MPaKTUIECKOH paboThI (C BU3yaTbHOU OMOPOi).

I'eomerpuueckas
BEpPOSITHOCTH
4w

T'eomempuueckas eeposmuocms. CyyatiHblil 6b100p MOUKU U3
@ueypul Ha RIOCKOCIU, U3 OMPE3KA, U3 OV2U OKPYHCHOCTIU.

Oceausamb nOHAMUE 2COMEMPULECKOU BEPOSIMHOCTI.
Yuacmeoeams 6 ob6cyscoenuu pewrenus 3adauu na
Haxoxcoenue 8epossmHocmell 8 ONbIMAx, NPeoCmasUMbIXKAK
8b100P MOUEK U3 MHO20Y20AbHUKA, KPY2ad, OMPe3Ka Unudyeu
OKPYIICHOCTU, YUCTOB020 NPOMEINCYMKA

HcnpiTanns
Bepnyanu (6
q)

Ucneitanue. Yenex u Heynaua. Cepusi MCHBITaHUM /0 MEPBOTO
ycrexa. Mcneitanus beprymum. BeposTHocTH coObITHH B cepun
ucneitanuii bepraymm. [lpakTuueckas pabora

«Hcnpitanusa bepHym».

OcBauBaTh Ha 0a30BOM YpPOBHe NOHSITHS: UCIBITaHUE,
JJIEMEHTAapHOE COOBITHE B HCIBITAaHMM (ycleX W Heyjaaya),
cepusl MCIBITAaHUH, HACTYIUIEHHE MEPBOro ycrexa (Heynauwu),
cepus ucnblTaHui bepHyium.

Pemate npocreifime 3a5a4M Ha HaAXOXJAECHUE BEPOSATHOCTEMN
COOBITHI B CEpHH UCHBITAHUM JJO IEPBOTO ycIieXa, B TOM YHCIIE
C TOpuUMEHeHHeM  (QOpMyJBl CyMMbl  T'€OMETPUYECKOU
nporpeccu (C Oropoii Ha CIPaBOYHYIO HH(OPMAIIHUIO).
Pemiate mpocreiimime 3agauM  Ha  HaXOXKICHHE
BEPOSITHOCTEH 3JIEMEHTapHBIX COOBITUH B CEPUM HCIBITAaHUN
bepnymnmm, Ha HaxOXIEHHE BEPOSATHOCTH OMNPEIENEHHOTO
YHClla YCIIEX0B B CEPUM MCIBITaHUI bepHymnn (¢ BU3yaibHOM
OTIOPOHA).

H3yuath B Xoae NMpaKkTH4YeCcKoW padoOThI, B TOM YHUCIE C
MIOMOIIbI0 IH(PPOBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcTbITaHUK bepHynnu

Cayuaitnas

BeJIHYUHA
69

CnyuaiiHass ~ BeNMYMHA M pacCOpelesieHHE  BEpPOATHOCTEH.

MaremMarnyeckoe OXXKMJIaHHE€ W JUCHEepcHs  Cly4alHOH

BCJIIMYHUHBI. HpI/IMepLI MaTeMaTHu4ICCKOI'O OXXHaaHuA KaxKk

OcBoutp Ha 0a30BOM YpPOBHe MOHATHS: ClydalHas

3HAYEHHE
pacnpezeneHue BEpoITHOCTEN.

BEJINYMHA, CIIy4aiiHON BEJINYMHBI,




TEOPETUUECKOr0 CPEAHETO 3HAUCHUS BETUYMHBI.
[TonsTHE 0 3aKOHE OONBIKX Ynce. 3MepeHne BEpOSTHOCTEH
C OMOIIIbI0 acToT. [I[puMeHenne 3akoHa OOIBIINX YUCET.

HM3yyate u o00cyRkoaTb  INpUMEpPHl  JUCKPETHBIX U
HENPEPHIBHBIX CIIyYalHbIX BEJIUYHH (POCT, BEC YEIIOBEKA,
YHCIIEHHOCTD HACEJICHHUS, IPYTHE N3MEHUNBBIE BETHUUHBI,
paccMaTpuBaBIIUECS B Kypce CTaTUCTHUKH), MOJIEIBHBIX
CIy4aWHBIX  BEJMYMH, CBSI3aHHBIX CO  CIy4alHBIMH
ombITaMu (OpocaHWe MOHETHI, WIPalbHOH KOCTH, CO
CITy4aiiHBIM BBIOOPOM H T. I1.).

OcBauBaTtnb Ha 0azoBoM YPOBHE TOHATHS:
MaTeMaTUYeCKOe OKUAAHWE CIy4dallHONH BETMYMHBI Kak
TEOPETHUYECKOE CPEAHEE 3HAUCHUE, TUCIIEPCUS CIIyYalHON
BEJIMYHMHBI KaK aHaJIOT JUCIEPCUH YHCIOBOI0 Habopa.

Pemate 3agaum  Ha BBIYHCIEHHE  MaTEeMaTHYECKOTO
OXXHJaHUS A JHUCIEpPCUU JIUCKPETHOMN cly4aiiHON
BEJIMYUHBI 110 33JJAaHHOMY DPAacCIpeeNeHNI0, B TOM YHUCIIe
3ajad, CBSI3aHHBIX CO CTPaXxOBaHMEM M JIOTEpesMH (C
HaIPaBISIONIEH TOMOIIBIO).
3HaKOMMTBCA C  MaTeMaTH4YeCKUM
JIUCIIEPCUEN HEKOTOPBIX PACIpENCIICHUNH, B TOM YUCIIE
pacrnpeeneHus ciiy4ailHol BEIMYNHBI «YHCIIO YCIIEXOB)» B
cepuu ucnbITaHui beprysum.

H3zyuats 4acToTy  COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAaX KaK CIy4aiHyI0 BEINYHHY.

OXXKHUJJaHUEM Hu

3HAKOMMTBCSI C 3aKOHOM Oojbiiux uucen (B ¢opme
BepHynnu): mpu OONBIIOM YHCJE OMBITOB YacTOTA COOBITHS
OJTM3Ka K €ro BEPOSITHOCTH.

PemaTh 3agaum Ha W3MepEHHE BEPOSATHOCTEH C TOMOIIBIO
4acToT (C HANPaBJISIONMIEH ITOMOIIBIO).

OO0cy:xkaaTh ponb 3akoHAa OONBIIMX 4YHCET B 00OCHOBaHUH
YaCTOTHOT'O METOJIa U3MEPEHUsI BEPOSITHOCTEH.

OOcyxnaTb 3akOH OONBIIMX 4YHCET Kak MpOsBICHHE
CTaTUCTUYECKOH YCTOHYMBOCTH B U3MEHUMBBIX SIBIICHHSX,POJIb
3aKOHa OOJIBIIIMX YMCEIl B MPUPOJIE U B )KU3HU YEIIOBEKA.
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O000menue,
KOHTpoJIb (10

1)

IIpencraBnenue nanselx. OnucaTenbHas CTaTUCTUKA. BeposTHOCTH
CIly4aifHOTO COOBITHs. OyeMeHThl KoMOuMHaTOopukH. CiyuaifHble
BEJIMYMHBI U paclpeesiCHUs.

IloBTOpPSATH  U3yYEHHOE U BBICTPAUBATh  CHCTEMY
3HAHUM.

Pemiatp 3aga4ym Ha DOpPEICTAaBICHUE W OINKCAHUE JTAHHBIX.
Pemath 3amaum Ha HAXOXKICHHWE BEPOSITHOCTEH COOBITHI, B
TOM YuUCIe B OTBITAX c PaBHOBO3MOKHBIMHU
3JIEMEHTaPHBIMUCOOBITHSIMH, BEPOSITHOCTEH
oObeIMHEHUSI W  TIepecedeHusi  COOBITHH,  BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUSIMHU CITyYalHBIX UCTILITAHUI

Kanennapno-remarndeckoe miaHUpOBaHUE A7 5-9 Kiacca CMOTPETh B pabouuX MporpamMMax 1o npeamMeram 5-9 kiacca.
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