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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaTteMmatuke YriIyOJnE€HHOrO ypoBHS Ui oOydarolmmxcs 5—9 KiaccoB
paspaborana Ha ocHoBe @®I'OC OOO. B mnporpamme Mo MaTreMaTHKE YYTEHbl HJEU MU
MOJIOKEHU S KOHIIEMIINU pa3BUTHUS MaTEMaTUUYECKOI'O oOpa3oBaHus B Poccuiickon
®denepaiuu.

[IpenmeTroM MaTeMaTHKH SBISIIOTCA (yHAaMEHTalIbHBIE CTPYKTYpHl HAIETO0 MHpa —
IPOCTPAaHCTBEHHbIE  (QOpMBI U KOJINYECTBEHHBIE OTHOULIEHUS (or  mpocTeimx,
yCBaMBAEMbIX B HEMOCPEACTBEHHOM OIbBITE, [0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX JIs
pa3BUTHUSI HAYYHBIX M MPUKIAJHBIX HJeH). MaTemMaTHueckue 3HaHHsS O00ECMeYMBAIOT MOHUMAHUE
IPUHIUIIOB  YCTPOMCTBA M MWCIOJB30OBAHMS  COBPEMEHHOW  TEXHHKH, BOCHPUATHE H
MHTEPIPETAINIO COMANBHOMN, SKOHOMHYECKOH, IOTUTHYECKOH HH(OPMAIK, Jal0T BO3MOXXHOCTb
BBITIONHATh PAcy€Thl M COCTABISATH QJITOPHUTMBI, HAXOIUTh M MPUMEHSATH (HOPMYJIBI, BIAJIETh
MPAaKTUYECKUMHU MpUEMaMU T€OMETPUYECKUX M3MEpPEHUH M TOCTPOCHMH, YUTaTh HHGQOpMaluio,
NpeACTaBIeHHYI0O B BUAe Tabuul, auarpaMM W rpadukoB, KUTb B YCIOBHSX
HEOonpeneNEéHHOCTH M TIOHMMATh BEPOSATHOCTHBIN XapaKTep CIydaHbIX COOBITHA.

N3yuenne MaremaTuku (QopMupyer y  oOydaromMxcs MaTeMaTH4YecKUdl  CTUIIb
MBIILUIEHUS, IPOSABIISIOLIMICS B ONpeneNEéHHBIX YMCTBEHHBIX HaBbIKax. OOydarolecs: OCBauBaoT
Takue MNpuéMbl U METOAbl MBIIUIEHUS, KaK MHIYKUMS W JAeAyKUus, 0000IieHue Hu
KOHKpETH3allus, aHaJIu3 W CHUHTEe3, KiIacCUUKalus M CcHCTeMaTu3alus, aOCTparupoBaHHE U
aHanorusd. OOBEKTHl MaTeMaTHYECKMX YMO3AaKJIIOUEHHUH, TMpaBWiIa HMX KOHCTPYHPOBAHUS
pPAacKphIBAIOT  MEXaHH3M  JIOTHYECKHX IOCTPOCHHH, CIOCOOCTBYIOT BBIpAOOTKE  YMEHHUS
dbopmynupoBath, OOOCHOBBIBATH U  JOKa3blBaTh CYXKJIEHHSA, TEM CaMblM  pPa3BUBAIOT
JIOTUYECKOE MBILUIEHHE. N3y4yenue MaTEeMaTHKH obecrieuuBaer  (popMupoBaHUe
AT OPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIUTAHUE YMEHUM JEMCTBOBAaTH IO 3aJaHHBIM
aNropuTMaM, COBEpPILIEHCTBOBATH H3BECTHBIE M KOHCTPyMpOBaTb HOBbIE. B  mponecce
pemieHuss  3agad  —  OCHOBOW  y4eOHOW JesATeNPHOCTH Ha YpOKax MaTEeMaTHKH  —
pa3BHBAIOTCSl TBOpUECKAass M MPUKIATHAS CTOPOHBI MBIIIJICHHUS.

OOyueHne wmaremMaThke JaéT BO3MOXKHOCTh pa3BHUBAaTh Yy OOy4JaIOUIMXCS TOYHYIO,
panMoHaNbHYIO ¥ WH(DOPMATHUBHYIO pedb, YMEHHE OTOMpaTh HaumOojee IMOAXOS e
A3bIKOBBIC, CHMBOJMYECKHE, Tpaduueckue CpeiAcTBa Ui  BBIPa)XKEHUS  CYXKIEGHUH U
HaIJISIIHOTO UX IIPE/ICTAaBIICHUS.

[Ipy wu3yyeHMM MaTEMAaTUKH OCYILIECTBISIETCS O00Ilee 3HAKOMCTBO C METOAAMHM
MO3HAHUS EHCTBUTEIbHOCTH, MPEACTABICHUSIMHU O MPEAMETE U METOAAX MAaTEMAaTUKH,

Nx orinuuuum OT METOAOB  JPYTUX  €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHS] MaTeMaTUKHU IS PeIlleHHs] HAydHbIX U MPUKJIATHBIX 3a/1a4.

Marematudyeckoe  oOpasoBanue B Poccuiickoit ~ @emepauuu  MaTeMaTH4YecKoe
o0pa3oBaHUe TOJDKHO pellaTh, B YaCTHOCTU 3a7]aul ~ OOECHeueHuss  CTpaHbl  BBITYCKHUKAMH,
MaTeMaTudeckasi IOATr0TOBKa KOTOPBIX J0CTaTOYHA JUIsl MPOJOJDKEHUsI 00pa30BaHus B pa3iMyYHbIX
HaAIpaBJICHUSX, BKJIIOYas MaTeMaTHYECKUE MCCllefoBaHus, paboTry B chepe MHEOOpMAIMOHHBIX
TEXHOJIOTHM, IPENOJABaHUE MATEMAaTHKH, C OJHOM CTOPOHBI, U IPUMECHEHHE MAaTEMATHKU B
IpYyruxX Haykax, B HHXEHEPHO-TEXHOJIOTHYECKON U couuanbHOU chepec npyroit ctoponsl. s
o0ecrieyeHus TOCTHKEHUSI COOTBETCTBYIOIIEH ATUM 3aJjayaM MaTeMaTU4YeCKOW IOATOTOBKH
oOyyarommxcsi, JJisi  YAOBJIETBOPEHUS MX 3allpOCOB M  BO3MOXHOCTEH MpeaHa3HayeHa
nporpaMma  yriiyOJ€HHOro  M3y4eHHsl  MaTeMaTHUKH. IIporpamma  1mo  MaremaTuke
yriIyOJNEHHOrO ypOBHS 1aéT BO3MOXKHOCTb PACIIMPUTh M YIIyOUTh KpPyr H3ydaeMbIX BOIIPOCOB,
co3zaTh OoJiee IIEJIOCTHOE MpEACTaBlIeHHE O CHUCTEME MaTeMaTH4YecKuX 3HaHul, copmMupoBaTh
Oosiee yCTOMUNBBIE M OCO3HAHHBIE YMEHHUS.

[TpuoputeTHbIMU TETSIMA OOy4YEHHS MaTeMaThke B 7—9 Kiaccax SIBISIOTCS: (OPMHPOBAHUE
[EHTPABHBIX MAaTEeMAaTUYECKUX MOHSATUH (YMCIIO0, BEIMYHMHA, TeOMEeTprUuecKas (urypa, mepeMeHHas,
BEPOSITHOCTH, (DYHKIIHSA), 00ECIIEUNBAIOIINX TPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMAaTUIECKOTO
00pa3oBaHUs 00y4YarOIINXCS;

MoJBENECHUE OO0ydJaloIIuxcs Ha  JOCTYIHOM Jis HHUX YpPOBHE K  OCO3HAHUIO



B3aMMOCBSI3M MAaTEeMAaTUKU M OKPYKAIOIIEro MHpa, MOHMMAaHHE MaTeMaTHKH Kak 4acTdh oOuien
KYJIbTYphI 4€JI0BEUECTBA;

pa3sBUTUE  HUHTEIUIEKTYaJbHBIX M TBOPYECKUX  CHOCOOHOCTEH  oOydaromuxcs,
MO3HABaTEJIbHOM AKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBILIUIEHUS, HHTEpeca
K U3YYCHUIO MaTEMaTHKH,

dopmupoBaHue (QYHKIMOHAJIHHONH MaTeMaTH4YECKOW TI'PaMOTHOCTH: YMEHHS pacIiO3HaBaTh
NPOSIBJIICHUST MAaTEMAaTHYECKUX TOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTyallUsIX M TpPH H3YYEHUU JPYTUX Y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBHUCHUMOCTEH U
3aKOHOMEpHOCTeH, (opmynupoBaTh KX Ha S3bIKE MAaTEMAaTUKU U CO3[aBaTh MaTeMaTHYECKHE
MOJIEIH, MPUMEHATh OCBOCHHBI MaTeMaTHYeCKMH ammapaT M pelleHdus IPaKTHKO-
OpPHEHTHPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH U OLIEHUBATH M1OJIy4YEHHBIE PE3YJILTATHI.

OCHOBHBIC JIMHUU COAEp)KAaHUS NPOrpaMMbl Mo marematuke B 7—9 kmaccax: «YUmcma u
BBIYHMCIICHUS, «Anredbpa» («Anrebpandeckue BBIPAKEHHUSD, «YpaBHEHUS u
HepaBeHCTBa»), «@DyHkuum», «[eomerpus («['eomerpuueckue Gurypel M WX CBOWCTBaY,
«M3mepeHne TreoMEeTpUYeCKUX BEIMYHMHY»), «BeposTHOCTP u craTHcTUKa». JlaHHbBIC JMHHUU
Pa3BUBAIOTCS MapaljieNIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOW MHPHUPOJONW U TPaTUIUSMHU,
OJJHAKO HE€ HEe3aBHCHMO Of[HA OT APYToOii, a B TECHOM KOHTaKTE€ U B3aUMOJEHCTBUH.

ConepxaHue mporpaMMbl IO MaTeMaTUKE, paclpefes€HHOe TIO0 TrojaaM OO0y4eHHs,
CTPYKTYpPHUPOBAaHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPHUHLMIHAIBHBIM BOIPOCAM
oOyuyaromecs oOpalmlanich HEOJHOKPATHO, YTOOBI OBJIAJEHHE MAaTEMAaTHUYECKHUMH IMOHITUAMU U
HABBIKAMHU OCYILECTBJISIOCH TMOCIEOBATEIbHO M MOCTYMaTeNbHO, C COOJIOJEHHWEM MpPUHIIUIIA
PEEMCTBEHHOCTH, @ HOBBIE 3HAaHHUS BKJIIOYAINCh B OOIIYD CHCTEMY MaTeMaTHYE€CKHX
MPECTaBICHUN O00yJaromuXcs, pacmupsiss u yrayomnsist e€, oOpaszys NMpoOYHbIE MHOXKECTBEHHBIE
CBSI3HU.

B coorBerctBun ¢ ®I'OC OOO wmaremaTuka sBJsieTcs 00sA3aTENIbHBIM IMPEIMETOM Ha
YPOBHE OCHOBHOr0 00mIero o0Opa3oBaHUss W H3ydaeTcss Ha YIIIyOJEHHOM YpPOBHE B paMKax
CIIENYIOIMX Y4eOHBIX KypCcOB: «Anredpa», «I'eomerpus», «BeposSTHOCTb M CTATUCTHUKAY.

N3yuyenne yueOHOIro npeamMera «MaTeMaTuKa» Ha yrjay0oJéHHOM ypoBHe B S -6 Kiaccax.

VYray6neHHoe u3ydyeHHue MaTeMaTHKU B 5 Kjlacce pacCUYMTaHO Ha T€X YYEHUKOB, KTO OyJeT
POJOJDKATh U3y4aTh MaTeMaTUKy B 7-9 kiaccax Ha yriy0JeHHOM ypOBHE, T.€ Ha T€X YUYCHUKOB,
KT0 OyZIeT HCIoNb30BaTh MAaTeMaTHKy B INpodeccusx B KauecTBE WHCTPYMEHTa, B Mpodeccusx,
CBSI3AHHBIX C HCIIOJIb30BAaHUEM TMPHKJIAAHON MaTeMaTHKH, HH()OPMATUKUA WM TPHIIOKEHHUN
MaTeMaTUKH; KTO OyAeT B JaJbpHeilleM wH3ydyaTb MaTEeMAaTUKy Ha TBOPUYECKOM YpPOBHE
(TeopeTMdyeckoM M INpUKJIaAHOM). [l yriayOJeHHOro Hu3ydeHuss MaTeMaTHMKd B 5-6 Kiacca
N00aBJICHBI pa3Ieibl

[Tporpamma pa3paboTaHa ¢ yueTOM CIETYIOIIUX MPUHIUIIOB:

e coJlep)KaHle MUHUMU3HUPOBAHO 0e3 MOTepu KayecTBa U pe3ynbTaToB;

® COTJIJACOBAHHOCTh M INPEEMCTBEHHOCTh € 0a30BOM NpoOrpaMMoi O MeETarpeiIMETHbIM
pe3yJbTaTaM, MO MPEeIMETHBIM pe3ylbTaTaM — Ha YPOBHE COJIEp)KaHMS U TpeOOBaHHM MO rogam
o0ydeHMS;

e obecrieueHne GpopmMupoBaHus GyHKIIMOHATBHON IPAaMOTHOCTH Ha BHICOKOM YPOBHE;

® [IOHMMAaTh pa3BUTHE HA CTAPILIYIO MIKOIY.

Paznuure B moAroToBKe 00ydYaIONMUXCsl, OCBOMBIINX 0a30BYI0 U YIIIyOJIEHHYIO POrpaMMmy
o0ecreunBaercs:

® IOTIOJIHUTENBHBIMU 3JIEMEHTaMU cojepykaHus (Hampumep, Tembl «KomOuHaTtopuka» u
«MaTtemaTHueCKUE UTPBI»);

® aKIIEHTOM B HU3y4yeHUHU (Hampumep, Boiaenenue tem, «llpuznaku gemumoctu 11, Ha 4, Ha
25, Ha 8»,"BpInoHeHN e NEUCTBUN C «KMHOTOATAXKHBIMUY Ipo0SIMny, «PeleHne KOMOMHUPOBaHHBIX
3a/1a4 Ha Jpo0u 1 yacTh», «TOmoJI0ru4ecKre OnbITh);

® YCIIO)KHEHHEM U MHTEJJIeKTyaJu3alieil BUI0B JesTeNIbHOCTH (Hampumep, Oomnblie 3ajad
MCCIIEZI0BATEIbCKOr0 XapaKkTepa);



®YypOBHEM  TMpEOBsABISEMBIX  TpeOoBaHUM, 3aQUKCHPOBAHHBIX  (OPMYIUPOBKAMH
«ONEepUpOBaTh MOHATHEM)» - MPAKTUYECKUU YPOBEHb, U «CBOOOIHO OINEPUPOBATH IMOHATHEM) -
TEOPETUYECKUN YPOBEHB;

® CaMOCTOSITEJIbHOCTBIO, 03HAYAIOILEH, YTO 3HAUUTENIbHAS YaCTh TEOPETUYECKOr0 MaTepuaa
OCBaMBA€TCAd Y4YallUMHUCA CaMOCTOSITEJIbBHO — OHU CaMH OOOCHOBBIBAIOT OOJBIIYIO YacTh
npeJiaraeMbIX UL U3y4eHus (PakToOB M yTBEPKICHUH.

[TpyHIUIT CHCTEMHOCTH - YIIyOJEHHOE H3ydyeHHE MpeaIoyiaracT IOCIeA0BaTeIbHOE U
CUCTEMHOE OCBOEHME MaTepuasia, TrJe Kaxzias TeMa JIOTHYECKH CBs3aHA C MpeAblaylied U
nociueayomeid. OTo TO3BOJSIET Yy4YallUMCs BHAETh MNpPEAMET KaK €IUHOEe 1eloe, MOHUMATh
B3aUMOCBSI3U MEXK/Ty Pa3JIMUYHBIMU pa3/iejaMi ¥ KOHIICTIIIHSIMH.

[IpuHIIMTT HAYYHOCTH - Yy4YEOHBIM MaTepuasl JOJDKEH COOTBETCTBOBATH COBPEMEHHBIM
HAay4YHBIM TPEACTABIICHUSM M BKJIIOYATh aAKTyaJIbHBIC JaHHBIC, TEOPHH W METOMABl. ydalIuecs
3HAKOMSTCS ¢ PyHIaMEHTaIbHBIMUA TOHATUSAMH W MPUHLUIIAMH, YTO CIOCOOCTBYET (hOPMUPOBAHUIO
Hay4YHOT'O MUPOBO33PEHUSI.

[Mpunun gocrynunoctu - Ha yrnmyOneHHOM ypoBHE, MaTepHall JOHKEH ObITh HOCTYIEH s
MOHMMAaHUS yYalluXcs, YYUThIBaTh UX BO3PACTHBIE U HHANBUAYaAIbHbIE 0COOCHHOCTH.

[TpyHLIKIT AaKTUBHOCTH U CAMOCTOSTEIBHOCTH - YTIyOJIeHHOe U3ydeHue TpedyeT aKTUBHOTO
ydacTHsl ydyamuxcs B mpouecce oOydeHus. OHHM JOIDKHBI CaMOCTOSITENIFHO aHAIU3HPOBATH,
MCCIIEJIOBaTh M pelaTh 3aJadd. DTO Pa3BUBACT HHHUIMATHBHOCTh, OTBETCTBEHHOCTb M YMEHHE
paboTaTh CaMOCTOSTEIILHO

[Mpunmun muddepeHnmanun W WHANBUAYAIH3ALUU - YIUIyOJIEHHOE HW3y4eHUE JOJDKHO
YUUTBIBATh WHIUBHUAYAIbHBIE CLIOCOOHOCTH, HHTEPECHI M TEMIIbl 00yUeHHS KaXKIOro yYeHHKa. ITO
IPEANoNaraeT WCIOJIb30BAHUE PA3HOYPOBHEBBIX 3a/aHM, WHIUBUAYATbHBIX 00pa30BaTEIbHBIX
TPACKTOPUI U THOKUX METO/I0B OOy CHHMS.

[TpuHIIUTT MPaKTUYECKOW HANIPABJICHHOCTH - YJalluecs JODKHBI BUACTh, KAK TEOPETHUECKHUE
3HaHUS TPUMEHSIOTCS Ha TMPAKTUKE. OTO BKJIIOYACT PEIICHHWE pPEabHBIX 3a7a4, BBIMOJTHEHUE
MIPOEKTOB U DKCIEPHUMEHTOB.

[TpuHIIUIT TBOpPUYECTBA W HMCCIENOBATENHCKON NEITETbHOCTH - YTIIyONCHHBIH KypC MOJKEH
CTUMYJIUPOBAaTh TBOPUYECKOE MBIIIJICHUE W HCCIIENOBATEIbCKYI0 aKTUBHOCTh YYaIIUXCSA. DTOMY
CIOCOOCTBYET pelIeHHEe HECTaHAApPTHBIX 3a/lad, y4yacTHE B MPOEKTaX, OJUMIHNAAAX M Hay4YHBIX
KOHKYpcax.

[TpuHIIMTT MEXMPEAMETHBIX CBsi3eld - YTIyOJieHHOE HW3Y4YeHHUE MpeaMera JODKHO ObITh
MHTETPUPOBAHO C APYTUMH TUCHUIUIMHAMH, YTO TIOMOTAET y4yalluMcs BUIETh B3aUMOCBS3H MEXY
pa3nMYHBIMUA OOJacTsiMU 3HaHUW. Hampumep, maTemaTnka MOXeET OBITh CBSi3aHa C (PU3UKOH,
MH(POPMATUKON, SKOHOMUKOM M Jake HCKYCCTBOM; PYCCKHH SI3BIK C JIMTEpaTypoil, HUCTOpUEH,
HCKYCCTBOM U J]a)K€ MaTEMAaTHUKOH.

B pamxax npogopuenmayuu 6 coodepowcanue yuebOHo20 npeomema 6HeCeHbl CledyIOuue
membl: 5 Kiacc «Mamemamuxa-eadicHas obracms npaxmudeckou oesmenvHocmu uenogexka. C3
OMU. Camapckuii  3a600 3IeKMPOMOHMANCHLIX — uzleauily 6 Kuacc «3Hakomcmeo ¢
eeomempuyeckumy menamu. yunuHop, kouyc, wap. 3ul 3ae00 umenu A.M. Tapacoear» 7 kiacc
«CII3 u I'TI3-9. Camapckuii noowunuukoswlil 3a600», 8 kuacc «Hcnonvzosanue ypasuenuti u
HepaseHcme 8 ONUCAHUU peanbHulx cumyayui. AsmoBA3. Bonowcckuil asmomoounvhwiil 3a800 », 9
knacc «llpumenenue nonyueHnbix 3HAHU 8 HCU3HU. Bondcckas kapmonnas many@dakmypay

Ha u3yuenune yuebHoro kypca «Marematuka» orBoautcsa 340 gacos: B 5 kiacce — 204 gaca
(6 yacoB B Henento), B 6 kiacce — 204 yaca (6 4acoB B HENEIO).

OO0miee yncio 4acoB, peKOMEHIOBAHHBIX JIUISI M3Y4YeHHUs MaTeMaTuku B 7-9 kiaccax, — 816
4yacoB: B 7 Kiacce — 272 4aca (8 wacoB B Henenmo), B 8 kiacce — 272 yaca (8 yacoB B Hezeno), B 9
Ki1acce — 272 4daca (8 4acoB B HEJIEIHO).



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) naTpuoTHYeCKOe BOCTIUTAHUE!

MPOSIBJIEHUEM HMHTEPEca K MPOLUIOMY M HACTOSILIEMY POCCUMCKOM MaTEMATUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHMSIM POCCUHUCKUX MAaTEMAaTUKOB M POCCHUMCKOM MaTemMaTHU4eCKOu
HIKOJIbI, K HCMOJBb30BAHUIO 3TUX JOCTHXKEHUH B JAPYrUX HaykKaxX M NPHUKIAJHBIX chepax;

2) rpaKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

FOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW TpakJaHMHAa ¢ peaju3alli ero Ipas,
IPEACTABICHUEM 0 MaTeMaTUYECKUX OCHOBax ( YHKIIMOH M POBAHUS pa3IMYHBIX
CTPYKTYp, SBJCHUH, NpOLEayp TpakIaHCKOro oOmiecTBa (HAampuMmep, BBIOOPHI, OMPOCHI),
FOTOBHOCTBIO K  OOCYXKAEHMIO  3THUYECKUX  Ipo0JieM, CBSI3aHHBIX €  NPaKTUYECKUM
IPUMEHEHHEM  JOCTUKEHUU HayKH, OCO3HaHHEM Ba)KHOCTHU MOPAJIbHO-3TUYECKUX
MIPUHIUIIOB B JACSITEIBHOCTH Y4EHOTO;

3) TpyaoBOe BOoCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacThe€ B pEIICHWH MPAKTHUYECKUX 3a/Jad MaTeMaTU4YeCKO
HAIpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTHUYECKOr0 OOpa3oBaHUsS HA  MPOTSHKEHUU
BCEMl  JKU3HHU JUTSE YCIEIIIH O npoeCCHOHAIBbHOW  JIeATEIbHOCTH u pa3BUTHEM
HEOOXOAMMBIX  YMEHHH,  OCO3HAaHHBIM  BBIOOPOM W TIOCTPOCHHUEM  WHIWBHIYyaJIbHON
TPaeKTOpUM  OOpa3oBaHMsI W  JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX HMHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M OCTETHYECKOMY BOCIPHATHIO MaTEMAaTHYECKHX  OOBEKTOB,
3aJa4, pEIICHUM, pacCyXkIEeHUH, YMEHHMIO BHJAETh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHUS
OpUEHTAlMER B IeITENLHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUNA 00  OCHOBHBIX

3aKOHOMEPHOCTIX pas3BuTUA YeJIOBEKa, IIPUPOABI u obliecTBa, IMOHUMaHUEM
MaTeMaTUYeCKOW HayKu KaK cgepbl YeJIOBEYECKOW JEsATEIbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTM Ui  pa3BUTHA  UUBWIM3ALMH,  OBIAJCHUEM  A3BIKOM MaTEMaTUKHU u

MaTeMaTH4eCKOM KyIbTYpOH KakK CpEICTBOM IIO3HAHHS MHPA,
OBJIaICHUEM IIPOCTCUIIMMHU HABBIKAMHU HUCCIEI0BATEIbCKON NEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POPMHPOBAHHME KYJIbTYPHI 310POBbS W 3MOLHOHAIBLHOIO
OJ1aronos y4ms:

TOTOBHOCTBIO MPHMEHITh MaTeMaTUYeCKHE 3HAHUS B MHTEPECax CBOETO 370POBbs, BEIEHUS

30pOBOro 00pa3a KM3HU (3I0pOBOE MHUTAHUE, COANAHCHPOBAHHBIA PEXKHUM 3aHATHIA U OTIbIXA,

peryisipHas (u3HYecKas aKTHBHOCTH), C(DOPMUPOBAHHOCThIO HaBbIKa pedieKCHH, NpHU3HAHHUEM

CBOEro IpaBa Ha OHmMOKY M TAaKOro JK€ IpaBa JAPYroro 4eloBeKa,

7) 3KOJIOrHYeCKOoe BOCIIUTAHHE!

OpHeHTaIIHeﬁ Ha TIPUMCHCHUC MAaTEeMaTUYCCKUX 3HAHUU oA pCUICHUA 3aJda4d B o0iactu
COXPaHHOCTH OKPYXKAIOMIEH Cpejibl, MJIAHUPOBAHUS MOCTYIIKOB U OIICHKHA HX BO3MOYKHBIX
MOCJIEACTBHI JUISL  OKPY)KAIOIIEH Cpeibl, OCO3HAaHHEM TJI00AJBHOrO XapakTepa
IKOJIOTUYECKUX MPOOJIEM U ITyTell UX PELEHHUS;



8) amanTanus K H3MEHSIIOIUMCS YCJIOBHUSIM COIMAIBHOMN U MPUPOJAHOI CPebl: TOTOBHOCTHIO K
JEUCTBUAM B YCIIOBUAX HEOIPENEIECHHOCTH, ITOBBIIICHUIO YPOBHS

CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYI JEATEIbHOCTb, B TOM YHCIE YMEHHE YUUTHCS
y JOpyrux Jrojei, npuoOperaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHHUSA, HABBIKM U
KOMIIETCHLIUH U3 OIBITA IPYrUX;

HE00XOMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHWMM, B TOM uHcie (HOpMyIHpOBATH HJIEH,
HOHATHSA, TUNOTE3bl 00 OOBEKTaX M SBICHUSAX, B TOM YHCJE paHEe HE HM3BECTHBIX, OCO3HABATb
nepUIUTHl COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYallMl0, BOCIPUHMMATh  CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TpeOYIONIMHA KOHTPMEp, KOPPEKTUpPOBATh NPUHHUMAEMble pEUICHHUS U
necTBys, GOpMyIUpPOBATh U OLIEHUBATH PUCKU U MOCIENCTBUSA, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHBbIC YHHMBePCAJIBHBI € yueOHbIe AelicTBUS ba3oBble
JIoTHYecKHe AeiicTBUS:

BbIsBISITE M XapakTepu3oBaTh CYIIECTBEHHbIE — MPU3HAKU MaTeMaTHYECKUX OOBEKTOB,
HOHATUH,  OTHOLIEHUH  MeXAy  HNOHATHAMH, (OPMYJIMPOBAaTh  ONpPEACICHUS IOHSTHUH,
YCTaHABIMBATh  CYLUIECTBEHHBIH NpPU3HAK  KiIacCU(UKAIMK, OCHOBaHMA Uil 00OOIEHHsS U
CpaBHEHUS, KPUTEPUU ITPOBOAUMOTIO aHAJIN3A;

BOCIPUHUMATb, (POPMYIUPOBATh U NTPeoOPa30BBIBAThH CY)KJICHHS: YTBEPAUTEIbHbBIE
OTpULIATEIbHbIC, EANHUYHbIEC, YACTHBIE U O0IINE, YCIOBHBIE,

BBIIBJIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M NPOTHUBOpeuns B (hakrax,
JAHHBIX, HAOJIOICHUSIX U YTBEPXKACHUX, MPEAJIaraTbKpUTEpHH ISl BBISIBIICHUS] 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUHIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTesibCTBa MATEMATHYECKHX YTBePXKACH!H (MpsiMbie W OT MPOTHUBHOIO),
IPOBOJIUTH CAMOCTOSITETILHO HECIIOKHBIE JIOKAa3aTeIbCTBA MAaTEMAaTHUECKUX (DaKkTOB, BBICTpaWBaTh
apryMeHTaluio, MNPUBOAUTH  TPUMEpPhl U KOHTPIPUMEpPbI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHMUS;

BBIOMpATh CHOCOO peuieHus y4eOHOH 3ama4du (CpaBHHBATh HECKOJIBKO BapHAHTOB PEILICHMUS,
BBIOMpATh HanboJee MOAXOSAIINI ¢ y4ETOM CaMOCTOSATENBHO BBIICICHHBIX KPUTEPUEB).

bBa3oBble ucciiegoBaTe1bCKUE AeHCTBHA:

Hcnonb3oBaTh BOHNPOCHI KAaK HMCCIENOBATENbCKHI MHCTPYMEHT MO3HaHUS, (HOPMYIUpOBAThH
BOMPOCHI, GUKCUPYIOIINE MPOTUBOpPEUNE, MPOOIEMY, CAMOCTOITEIbHO YCTAaHABIMBATh MCKOMOE H
JaHHOe, (OpMUPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO MO3ULUIO, MHEHUE,;

MIpOBOJAUTE IO CaMOCTOATCIBHO COCTABJICHHOMY ILIAHY HECI0KHBIN OKCIICPUMCHT,
HEOONBIIIOE HWCCJIEOBAaHHE IO YCTAHOBICHHIO OCOOGHHOCTEH MaTeMaTH4ecKOro 0ObEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITEIbHO  (OpMYyIMpOBaTh  OOOOIIEHWS U BBIBOABI IO  pe3yJbTaTaMm
HpOBGI[éHHOFO Ha6JIIOIIeHI/IH, HUCCIICOOBAaHUA, OLICHUBATH JAOCTOBCPHOCTDb MOJIYYCHHBIX
pE3yNbTaTOB, BEIBOJAOB M 0000IIICHUI;

IMIPOrHO3UPOBATH BO3MOYKHOC Pa3BUTUE MPOILCCCA, a TAKIKEC BBIABUTATh MMPEAIIOIOXKCHUA O €0
Pa3BUTHU B HOBBIX YCJIOBUSAX.

Pa6ora ¢ nnopmanueii:
BBISBIISITE HEAOCTATOYHOCTH U M30BITOYHOCTH MH(OPMALIUHU, TaHHBIX, HEOOXOAUMBIX IS



pelIeHus 3a1a4y;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH NH(POPMALIHIO
pa3NIUYHBIX BUJIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (OpMy MpeAcTaBieHUs MHGOPMALMU U WJUTIOCTPUPOBATH peLIaeMble 3a7auu
CXeMaMH, luarpaMMaMu, HHOW rpaMKoi U UX KOMOHHAIUSAMH;

OLICHMBATh HAJEKHOCTh MH(OPMALMU 110 KPUTEPUSAM, HMPEAJIOKECHHBIM YUUTEIIEM UITH
cOpMYITHPOBAHHBIM CAMOCTOATEIIHHO.

KoMMyHHUKATHBHBbIE YHUBEPCAJIbHBIE YUeOHBbIE A€l CTBHU:

BOCIIPHHUMATh W (OPMYJTHUPOBATH CYXICHHS B COOTBETCTBHUU C YCJOBHSMH U IEISIMU
OOIIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEUICHUS 3aa91, KOMMEHTHPOBATh
MIOJIy4EHHBIN PE3yJIbTaT;

B Xome oOOCykKZeHHS 3aZaBaTh BONPOCHI IO CYHIECTBY OOCYXKJaeMOW  TEMBI,
npoOneMbl, pernraeMoil 3aJadyd, BbICKa3blBaThb WJEH, HAIeJICHHbIE Ha TIOUCK pEeIIeHHs,
CONOCTaBISAITH  CBOM  CYXKJACHHS C  CYXKACHUSIMH  JAPYIMX  YYaCTHHKOB  JHAJIOTa,
OOHapy)KuMBaTh pa3jMyue U CXOACTBO TMO3MUIMI, B KOPPEKTHOH Qopme GopMyITupoBarthb
pa3HoOracus, CBOM BO3PaKEHHS;

NpPEACTaBISATh PE3YNbTaThl pPELICHHS 3aJayd, OHKCIEPUMEHTa, HCCIIeIOBaHMs, MPOEKTa,
CaMOCTOSTENIbHO  BBIOMpaTh  (OpMaT  BBICTYIJICHHS ¢ y4ETOM  3aja4 TNPE3CHTANUU U
0COOCHHOCTEH ayIUTOPHH;

MMOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHON W WHIMBUIYATLHOU PabOTHI IIPU
pelIeHIH Y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

MPUHUMATD [edb  COBMECTHOM NeSITEIILHOCTH, IUTAHUPOBATH

OpraHM3alMi0  COBMECTHOW  paboThl,  pacmpeneisiTh  BHABI  palor,

JIOTOBapUBATKCS, OOCY)KAATH MPOIECC U Pe3yabTaT paboThl, 0000IIAaTh MHEHHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B  TIPYIIOBBIX ¢opmax pabotel (0OCyxaeHHs, OOMEH MHEHHSIMH,

MO3TOBBIE MITYPMbI M IPYT'HE), BBITOIHATH CBOIO YacTh paOOTHI M KOOPIHHUPOBATH CBOU JICHCTBHS C

IPYTMMHU YJIeHAMH KOMAaHbI, OIICHWBATh KA4eCTBO CBOETO BKIaJa B OOIIMH TPOAYKT IO
KPUTEPHSIM, CHOPMyJTUPOBAHHBIM YIaCTHUKAMHU B3aUMO/ICH CTBUSI.

PeryasiTuBHble YHHMBepcaJbHble Y4deOHbIE 1elCTBUA
Camoopranuszanmus:

CaMOCTOATCIIBHO COCTABJIATL IJIaH, AJITOPUTM PCHICHUA 3aJa4dun (I/IJII/I €ro I-IEICTB), BBI6I/IpaTb
crnocod pemieHUs C€ Y4€TOM HMEIOIIMXCS  PEcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBaTh M KOPPEKTUPOBATh BapUaHThl PEIIEHUN C Y4€TOM HOBOW MH(pOpMaIUU.

CaMOKOHTPOJIb:

BJIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIA TIpolecca M Pe3ysbTaTa PelIeHUs
MaTeEMaTUUYECKOU 3a1au,

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IpU PEUICHUH 3aJl1auyd, BHOCUTH
KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaThL  COOTBETCTBUE  pe3yjibTaTa  JACATEIBHOCTH  MOCTaBICHHOHW  HelId U
YCIIOBUSM, OOBSCHATh NPHUYUHBI JOCTMIKCHUSI WM HEJOCTHMIKEHHUS IIeIM, HaXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.



NPEJIMETHBIE PE3YJIBTATHBI

[TpenMerHBIe pe3ynbTaThl OCBOCHUS MPOTPaMMBI MO MAaTEMAaTHKE IMPEICTABIICHBI 110 TO1aM
o0y4yeHUs B CIICAYIOMIUX pa3jeiiax MporpaMMbl B paMKax OTAEIbHBIX YYeOHBIX KypCOB: B 5—6
KJaccax — Kypca «Matematukay, B /-9 kiaccax — KypcoB «AunreOpay, «['eomerpus»,
«BeposSITHOCTD U CTaTHCTHKAY.



PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA <cMATEMATHUKA)»
HA YIJYBJEHHOM YPOBHE B 5-6 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA
[IpuoputeTHpIMU LETIMH 00YUEHHSI MaTeMaTHKE B 5—06 Kiaccax SBISIFOTCS:

® IPOJIOJDKeHHE (OPMHUPOBAHUS OCHOBHBIX MaTeMaTUYECKHX MOHSATHHA (YUCIO, BEIMYWHA,
reomerpuyeckas  ¢urypa), OOECIeUMBAIOIIUX  MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH
MaTeMaTUYeCKOro 00pa3oBaHus 00yUaroIINXCs;

epa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEH  OOydarommxcs,
MMO3HABATEIbHOW aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUN, MHTEPECA K U3YUEHUIO MATEMATUKH;

® [10/IBE/ICHNE OOYYAIOUIMXCSl HA JIOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMaTUKH U OKPY>KAIOILIEr0 MUPA;

¢ popmupoBaHre (YHKIIMOHATHHON MaTEeMaTHYECKON TPaMOTHOCTU: YMEHHUS PaclO3HABATh
MaTeMaTUYECKUE OOBEKThl B PEAIbHBIX JKU3HEHHBIX CUTYyallUsX, IPUMEHATH OCBOCHHBIC YMEHHS
JUTSL peUIeHUs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOIYUYEHHBIE PE3YIbTATHl U
OLICHUBATh UX HAa COOTBETCTBUE PAKTUUECKON CUTYALINH.

OCHOBHbIE JIMHUU CONEp)KaHUs Kypca MaTeMaTuku B 5—6 kiaccax — apudmeTnyeckas u
reoMeTpuiecKasi, KOTOpble pa3BUBAIOTCS MapajuleNIbHO, Kak[Jas B COOTBETCTBHM C COOCTBEHHOMU
JIOTUKOM, OJTHAKO, HE HE3aBHCHUMO OJIHA OT JAPYroil, a B TECHOM KOHTaKT€ U B3aWMOJCUCTBUU.
Taxke B Kypce MaTeMaTHKH MPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMHU airedpsl U OMHMCATEbHOU
CTaTUCTHUKHU.

W3ydenue apuMeTHYecKOro maTepuaia HauyWHAeTCS CO CHUCTEeMAaTH3aluUd U pPa3sBUTHS
3HAaHUU O HATYpaJbHBIX YMCIAX, MOJYYEHHBIX HA YPOBHE HayalbHOro odiiero oopasoBanwus. [Ipu
ATOM COBEPIICHCTBOBAHUE BBHIYMCIUTENbHONH TEXHUKH M (POPMHUPOBAHHE HOBBIX TEOPETUUECKUX
3HAaHUW COYETAeTCs] C Pa3BUTHEM BBIUUCIUTEIBHOW KYJIbTYpPBl, B YaCTHOCTH C OOY4YCHHEM
MPOCTENIIUM MpUEMAM NPUKUIKUA U OLIEHKH PE3yJIbTATOB BBIYMCICHUH. M3ydeHne HaTypasibHbIX
Yy CeN MPOJI0DKAETCS B 6 Kjlacce 3HAKOMCTBOM € Ha4aJIbHBIMU MOHATUSAMH TEOPUH JE€ITUMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JECATUYHBIX NIpo0Oei OTHECEHO K 5 Kiaccy. JTO
NEpPBBI dTam B OCBOGHUM JpoOeid, KOorja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESMH,
NOHATUSIMU TeMbl. [Ipm 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B TONHOM 00bEMeE
IpEelIIECTBYET U3YyYEHHIO JECATHUHBIX Opo0Oei, 4To Ienecoo0pa3HO C TOYKH 3PEHHs JIOTUKH
W3JIOKCHUSI YHMCIIOBOM JIMHWM, KOTJa TpaBWiIa JEUCTBHA C JECATHYHBIMU APOOSIMHU MOXKHO
000CHOBATH YK€ U3BECTHBIMU aJTOPUTMAMU BBITIONHEHUS JEHCTBUIA ¢ OOBIKHOBEHHBIMU JIPOOSMHU.
3HAKOMCTBO C JECATUYHBIMHU APOOSMHU PACIIMPUT BOZMOKHOCTHU JJISI TOHMMAHHS 00y4aroIIuMUCs
MIPUKJIAJHOTO0 TPUMEHEHUSI HOBOW 3alMCH MIPH U3YyYEHUH APYTHX MPEIMETOB U MPHU MPAKTHUYECKOM
ucrnonb3zoBanuu. K 6 kmaccy OTHECEH BTOpOM 3Tam B M3y4eHMM ApoOed, IAe IPOUCXOAUT
COBEpIICHCTBOBAHWE HABBIKOB CPaBHEHMs U IpeolOpa3oBaHMs JpoOeil, OCBOEHHE HOBBIX
BBIYMCIIMTEIbHBIX QJITOPUTMOB, OTTAYMBAHME TEXHUKU BBIYUCIEHHMI, B TOM YHCIE 3HAYEHUH
BBIPAXKEHUM, COJEpKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC IpOOU, YCTAHOBIIEHUE CBS3EH MEXKIY
HUMH, pPacCMOTpEHUE MpPUEMOB pelleHHus 3agad Ha ApoOu. B Hauane 6 kimacca MPOMCXOAUT
3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OC00EHHOCTBIO U3YyUEHHUS MOJOKUTENbHBIX U OTPULIATEIbHBIX YHCEI SIBJISETCA TO, YTO OHU
TAaK)K€ MOTYyT paccMaTpUBaTbCs B HECKOJBKO JTanoB. B 6 knacce B Haydane M3y4EHUs TEMBI
«IlonoxxkutenbHble M OTpULIATENbHBIE 4YMCla» BhlaeNsiercs noarema «llembie yucna», B pamkax
KOTOPOl 3HAaKOMCTBO C OTPUUATEIbHBIMM YHUCIAMH U JACUCTBUSMHU C TMOJIOKHUTEIbHBIMU U
OTPULIATEIBHBIMHU YUCIAMH MIPOUCXOAUT Ha OCHOBE COJIEPXKATENILHOIO MOAX0a. DTO MO3BOJISIET HA
JIOCTYITHOM ypOBHE MO3HAKOMUTH OOYYaIOLMXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU MOHSATHSIMHU
TEMbI, B TOM YHCI€ W C TpaBUJIAMU 3HAKOB TMPH BHINOJHEHUH apHU(PMETHUYECKUX ICHCTBUH.
M3yueHue paniMoHaNIbHBIX YHCET Ha 3TOM HE 3aKOHUYUTCS, a OyAeT MPOI0JIKEHO B Kypce anredopsl 7
KJiacca.
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ITpu o0y4yeHuH peleHnIo TEKCTOBBIX 3a/1au B 5—6 Ki1accax MCMOIb3YIOTCS apupMETUIECKH e
npuémbl pemeHus. IIpu orpaboTke BHIYMCIUTENBHBIX HAaBBIKOB B 5—6 Kilaccax paccMaTpHUBarOTCs
TEKCTOBBIE 3aJ]auM CJIEAYIOIMX BHUJIOB: 33Ja4M Ha JABM)KEHUE, HA YaCTH, HA MOKYIKH, HA paboTy U
IPOU3BOAUTEIBHOCTh, HA IPOLEHTHI, HA OTHOLIEHUS U mponopuuu. OO0ydyaromuecss 3HaKOMSTCS C
npuéMaMu peleHus 3ajad nepebopoM BO3MOXKHBIX BApHAHTOB, ydaTcs paboTaTh ¢ MH(POPMaLUEH,
npeicTaBiIeHHON B (opMe TabIMIl MK AUarpaMM.

B mporpamme yueOHOoro kypca «MaremaTuka» HpeaycMOTpeHO (OpMHpPOBaHHE
IPONENEeBTUYECKUX anreOpanueckux MpelacTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTrO 4ucia B
3aBUCUMOCTH OT MAaT€MAaTHYECKOrO KOHTEKCTa BBOAMTCS IIOCTENEHHO. DyKBEHHAas CHUMBOJIMKA
HIMPOKO HCIIONB3YETCS MPEXk/Ie BCEro JUIsl 3alUCH OOIIUX YTBEPXKJIEHUN U MPeAIoKeHu|, popmy,
B YACTHOCTH JJIs1 BBIYUCIICHUSI TEOMETPUYECKUX BEIIMYHMH, B KAUECTBE «3aMECTUTENI» YNCIIA.

B mnporpamme yueOHoro kypca «MaTemaTuka» NpeACTaBlI€HAa HarjsaHas TE€OMETpHs,
HampaBJIeHHAass Ha pa3BUTHE OOpa3HOrO MBIIUIEHHS, IPOCTPAHCTBEHHONO BOOOpa)eHUs,
M300pa3uTENbHBIX YMEHHH. DTO Ba)kKHBIM dTal B U3yYE€HUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISAETCS
Ha HarIAAHO-IIPAaKTUYECKOM YPOBHE, OIMPAETCS Ha HAIJIAAHO-00pa3HOe MbIIIIEHHE 00y4atoHXcsl.
bosbmas posib OTBOAUTCA NPAKTUUECKOH NEATEIbHOCTH, ONBITY, IKCIEPUMEHTY, MOAEIUPOBAHUIO.
OOyuaromyecs 3HaKOMATCSI C TEOMETPUUYECKUMHU (PUTypaMH Ha MJIOCKOCTH U B MPOCTPAHCTBE, C UX
IPOCTEUIIMMU KOHPUIypalusiMH, ydaTcsl H300pa)xaTh UX Ha HEIMHOBAHHOM U KieTyaTol Oymare,
paccMaTpHBaIOT UX MIPOCTEHIIME CBOMCTBA. B mpomecce n3ydeHus HarjsiJHOM reOMEeTpUM 3HAHUS,
HOJTy4YeHHbIe 00YJarOIMMKCS Ha YPOBHE HAYAIbHOr0 0011ero 00pa3oBaHus, CUCTEMAaTU3UPYIOTCS U
PACILUPSIIOTCS.

CornacHo yueOHOMY IulaHy B 5—0 Kjaccax M3y4yaeTcs HHTETPUPOBAHHBIA IpeaMeT
«MaTemaTuka», KOTOpbIM BKIIOYaeT apudmMernyeckuil marepual W HArsIHYyI0 T'€OMETpUIo, a
TaKXKE€ IPONEAEBTUUECKUE CBEJIEHUS M3 anreOpbl, 3JIEMEHTHl JIOTMKM M Hayaja ONMCATEeNIbHOM
CTaTUCTHKHU.

N3ydyeHune yueOHOTO NMpeAMeTa «MaTEMATHKA» HA YIJIY0JEHHOM YPOBHe B 5 -6 Ki1accax.

VYray6neHHoe M3yuyeHHe MaTeMaTHKH B 5-6 KilaccaX pacCUMTaHO HAa TE€X YYEHUKOB, KTO
OyzneT MpoaoKaTh M3ydaTh MaTEeMaTHKy B 7-9 kiaccaX Ha yriIyOJ€HHOM ypOBHeE, T.€¢ Ha TeX
YUYEHUKOB, KTO OyJeT HCHOJb30BaTh MaTEMaTHKy B MPOQeccHsX B KadyecTBE WHCTPYMEHTa, B
npodeccHsix, CBS3aHHBIX C WCHOJb30BAaHUEM TMPHUKJIAJHOM MaTeMaTUKH, WHGOPMATHKU WU
IPUTIOKEHUM MaTEeMaTUKH; KTO OyJeT B JajbHEHIIeM H3ydyaTh MaTeMaTUKy Ha TBOPYECKOM YPOBHE
(TeopeTHYeCcKOM U MPUKJIATHOM).

ITporpamma pazpaboraHa ¢ y4eTOM CIEAYIOIMX TPUHIIMIIOB!

e coZIepXKaHNe MUHUMHU3UPOBAHO 0€3 MOTepH KauyeCTBa U Pe3yIbTaTOB;

® COIIACOBAHHOCTh M IIPEEMCTBEHHOCTb C 0a30BOH INporpaMmoil Mo MeTanpeiMeTHbIM
pe3yJibTaTaM, IO MPEIMETHBIM pe3ysibTaTaM — Ha YPOBHE COJIEp)KaHMsI U TpeOOBaHMH IO rogam
o0Oy4deHus;

e obecrieueHre popMupoBaHUs PYHKIIMOHAIBHON IPAaMOTHOCTH Ha BBICOKOM YPOBHE;

® [IOHMMAaTh Pa3BUTHE HA CTAPIIYIO LIKOIY.

Paznuune B moAroToBKE 00y4aroLMXCsl, OCBOMBIIMX 0a30BYI0 U YriyOJEHHYIO Iporpammy
obecrieunBaeTcs:

® IONIOJTHUTENbHBIMU 3JIEMEHTaMM cofiepkaHus (Hampumep, Tembl «KomOuHaTOpukKa» u
«MaTtemMaTHUECKUE UTPB»);

® aKIIEHTOM B M3y4YeHUHU (Hampumep, Boiaenenue teM, «llpusnaku nenumoctu 11, Ha 4, Ha
25, Ha 8»,"BpInoaHeHne JeCTBUM ¢ «MHOTO3TaXKHBIMUY Ip0o0sMu», «Perienrne KoMOMHUPOBAHHBIX
3aj71a4d Ha JpoOH U YacTH», «Tonosorniueckue onbITh»);

® YCIIO)KHEHUEM M MHTEIUIEKTyaau3alueil BUJOB JEATEIBHOCTH (Hampumep, Oosbliue 3a1ad
HCCIIEZIOBATEIbCKOTO XapaKkTepa);
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®ypOBHEM  MpEOBABISEMBIX  TpeOoBaHUM, 3aUKCUPOBAHHBIX  (OPMYIHPOBKAMHU
«ONEepUpPOBATh MOHATHEM)» - MPAKTUYECKUNU YPOBEHb, U «CBOOOIHO OINEPUPOBATH IMOHATHEM) -
TEOPETUYECKUN YPOBEHB;

® CaMOCTOSITEJIbHOCTBIO, O3HAYAIOLLEH, YTO 3HAUUTENbHAs YaCTh TEOPETUUECKOr0 MaTepuaia

OCBaWBAaCTCAd Y4YalIUMUCA CAMOCTOSITEIbHO — OHM CaMM OOOCHOBBIBAIOT OOJBIIYIO 4YacCTh
IpeaiaraeMblx JJIsl U3ydeHus: GakToB U yTBEPKICHUM.
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COJEPXAHUE OBYYEHUA

5 KIIACC

HarypajbHble 4ucaa ¥ HYJIb

HarypansHoe uucno. Psg HatypanpHbix uuncen. Uwmcno 0. M3o00paxkeHne HaTypaiabHBIX
Yyyces TOYKaMy Ha KOOPJIUHATHOM (YK CIIOBOM) MPSMOM.

[TosununonHasi cuctema cuucieHus. Pumckas HyMmepaiusgd Kak MNpUMep HENO3WIIMOHHOM
CHCTEMBI CUuCleHus. JlecsaTnyHas cucTeMa CUUCICHHUS.

CpaBHeHHE HATypaJbHBIX YHCEJ, CpaBHEHHE HATypalbHBIX uucenl ¢ HYnIéM. CrocoO bl
cpaBHeHUs. OKpyIJIeHHEe HATYPaJIbHBIX YHCEIL.

CrnoxeHue HaTypaJIbHBIX YHCEI, CBOMCTBO HYJISl IPU CIIOKEHUU. Beluntanue kak JeiicTue,
o0paTHOE CIOXKEHHMIO. YMHOXEHHE HaTypajbHbIX YMCEJ, CBOMCTBAa HyJIS W €IUHULBI IpU
YMHOXKEHHMH. JlenmeHue Kak naelcTBue, oOpaTHOE yMHOXeHHIO. KoMmmoHeHTBl nelcTBUM, CBS3b
Mexay HuMmH. [IpoBepka pesynpraTa apugmerudeckoro naeiictBus. llepemecturensHoe u
COYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXEHUS, pPacHpelleNuTeIbHOEe CBOMCTBO
(3aKOH) YMHOXEHHUSI.

Hcnonp3zoBanue OyKB Ui 0OO3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allCH CBOMCTB
apumMernueckux JeMCTBUM.

Jemurtenn M KpaTHbIE YMcla, Pa3lioKEHHE Ha MHOXUTENU. IIpocThle U cocTaBHBIE YMCIA.
[Ipusnaku nemumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoM.

CreneHp ¢ HaTypajbHBIM IIOKa3aTeJeM. 3alKucCh 4YUCIA B BUAE CYMMBbI pa3psIHbIX
CJIaraeMblIX.

YucnoBoe BblpaxkeHue. BpluncieHne 3HA4eHWI UYMCIOBBIX BBIPAKEHUM, MOPSIOK
BBINOJIHEHU JeicTBUH. Vcrionb30BaHue PH BBIYUCIICHUAX IEPEMECTUTENILHOIO U COUETAaTEIbHOI O
CBOWCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHUS, paCIpeeIUTEeIbHOrO CBOMCTBA YMHOXKEHUS.

Pacimmipenne conaepkaHuss Ha yriIyOJIeHHOM ypoBHE: JlomosiHUTEIbHBIE CBONCTBA
apu(pMeTuuecKuX NeHCTBUN: TeTMMOCTh MPOU3BEACHUS; AEMUMOCTh CYMMBI U Pa3HOCTH; U3Y4CHUE
YW TpUMEHEHUE Mpu3Haka nenuMoctd Ha 11, Ha 4, Ha 25, Ha 8; pemieHue TEKCTOBBIX 3ajad,
MaTeMaTHYECKOM MOJIeNIbI0 KOTOpBIX sBJsgeTcss anroput™ Haxoxaenus HOJl u HOK; nenenue
YHClia Ha IPOU3BE/ICHUE; JeJIEHUE U YMHOXKEHHUE JICJUTENS U JISJIMMOro Ha OJTHO U TO 7K€ YHUCIIO.

Jpoon

[IpencraBnenue o apodbu Kak crocobe 3amucu 4acTh BeduuuHbl. OOBIKHOBEHHBIE JIPOOH.
[TpaBusibHBIE U HENpaBWIbHBIE poOH. CMmelmaHHas ApoOb, NMPEACTaBIEHUE CMEUIAHHON poOH B
BUJE HENpPaBWIbHOW JpoOM M BBIJEICHHE LEJOW YacTH 4YHWCIa M3 HENPaBWIBHOM ApoOu.
N306paxkenne apobeil ToukamMu Ha YUCIOBOM mpsiMoil. OcHOBHOE CBOMCTBO 1podu. CokpalneHue
npo0Oeii. IlpuBenenue npodbu Kk HoBoMy 3HameHartemno. CpaBHeHUE 1poOeit.

CrnoxeHne W BhIYUTaHHE IpoOel. YMHOXKEHHe U JelneHue Apolel, B3auMHO OOpaTHBIE
npobu. HaxoxkieHue 4acTH 1eJIoro U 1eJIoro mo ero 4acTu.

Hecstuunas 3anuch apoOei. IlpencraBienue necatnyHo npoOu B BUAE OOBIKHOBEHHOI.
N300paxeHne AeCSITUYHBIX JpoOell TOYyKaMHM Ha 4UCIOBOM mpsiMoil. CpaBHEHHE ECATUUYHBIX
npobeii.

ApudmeTnueckue AeHCTBUS ¢ AeCITUYHBIMU APoOsaMu. OKpyTrieHne AeCITUUHBIX ApoOei.

Pacumipenne copepxkaHuss Ha yriayosneHHoMm ypoBHe: (OCHOBHOE CBOWMCTBO Jpodu:
COKpAIlleHHEe W TIPUBEICHNE K HOBOMY U OOIIeMy 3HaMEHATeNr0 Apo0el colepiKallnX B YUCIUTETe
U 3HaMEHaTeJe 4YHuCia, IEPEeMEHHbIE W CTENEeHW MEPEeMEHHBIX, TPeOYIOIUX MPUMEHEHUS
pacipeaenuTeNIbHOTO 3aKOHa JIJIsl BHIHECEHUS 00IIero MHOXUTEN 3a cKoOku. CpaBHeHUE ApoOeii:
yepe3 ponosHeHue 1o 1, go ‘..  CnokeHue, BbIUMTAHUE, YMHOXEHHE M JEJCHUE JIpOoOeid,
colepKalluX B UHUCIUTEIE W 3HAMEHATeNe 4YHUCla, MEPEMEHHBIE U CTENEHU IEePEMEHHBIX.
[Ipumenenne ocoboro mpuemMa Hpd YMHOXKEHMHM M JIEJICHHUH JApOOM Ha HATypalbHOE YHCIIO
(OTmenmpbHO 1ENOM YacTH U OTAENhHO APOOHOI) Kak palMoOHAIBHOTO IJIi 0cO0O0ro BHa IpoOei.
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BeinosiHeHHe ACHCTBUH C «MHOT'O3T@XHBIMH JpoOsMu». PerieHwe mnpocTelmmx ypaBHEHUH
COJEpKAIINX IIEPEMEHHYIO B 3HAMEHATEIIE.

Penrenne TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3ajqau apu@mernyeckuM crocoOom. PemreHue norumyeckux 3aaad.
Pewrenue 3agau nmepebopoM BceX BO3MOXKHBIX BapHMaHTOB. Vcrmonb30BaHWE NpHU PEIICHUU 3aad
TaOJIALl U CXEM.

Pemenne 3amay, comepxkKaliux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, IeHa, KOJMYEeCTBO, CTOMMOCTb. ENWHUIBI M3MEpeHHs: Macchl, 00bEMa, IEHBI,
paccTosiHus, BpEMEHH, CKOPOCTH. CBS3b MEXKIY €AMHHUIIAMHA U3MEPEHHUS KaXK/10M BEIUUHUHBI.

Perienrie OCHOBHBIX 3aj1a4 Ha ApoOH.

[TpencraBieHre JaHHBIX B BUJE TAOHII, CTOIOYATHIX TUATPAMM.

Pactumpenne conmepkanumsi Ha yriayOneHHoM ypoBHe: IlepeBonm yclioBusi 3agadd Ha
MaTtemMaTHdecKkuid s3blk PaGoTra ¢ matemaTumueckoil Mmozaenbio Meton mpod u ommbok Meron
nepebopa. Penenne koMOMHUPOBAaHHBIX 33/1a4 Ha APoOM U yacTu. PemieHue 3a1a4 Ha COBMECTHYIO
paboTy ¢ pa3nu4HOil KoMOMHamueld paboraromuxX. 3HAKOMCTBO C KOMOMHATOpUKOW.  Twurbl
KoMOuHaTOpHBIX 3amad. Ilpunnun [dupuxie. Marematuueckue Wrpbl. MaTeMaTHUECKH e
TOJIOBOJIOMKH

Harasignas reomerpus

Harnsausle npeacraBieHus o GUrypax Ha IJIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yroJ,
JIoOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmoii, ocTphlii, Tynol U pa3BEPHYTHIN
YTJIBI.

JnuHa oTpe3ka, METpUYECKHME €IMHMIBI JUIMHBL. JJIMHa JIOMaHOW, mepumMeTp
MHOT'OyTOJIbHUKA. MI3MepeHne u MoCTpOeHNE YIioB ¢ IOMOLIbIO TPAaHCIOPTHPA.

Harnsausle npeacraBieHuss o gurypax Ha MJIOCKOCTH: MHOI'OYTOJIbHUK, MPSIMOYTOJIbHUK,
KBaJIpaT, TPEyroJIbHUK, O paBEHCTBE QUTYD.

N3o00pakeHue Guryp, B TOM 4mciie Ha KierdyaToi Oymare. [TocrpoeHrne KoH(UTypaluid U3
yacTel MmpsMoON, OKPY>KHOCTHM Ha HETMHOBAaHHOM M kierdyatod Oymare. Mcmonb3oBaHue CBOMCTB
CTOPOH U YI'JIOB IPSIMOYTOJIbHUKA, KBapaTa.

[Inomans TpsAMOYroJbHUKAa U MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, B
TOM yHcne GUryp, n300paxxEHHBIX Ha KiIeT4aToil Oymare. EMuHuUIBI n3MepeHus MI0Maan.

Harnsimeple  mpeacTaBieHWss O  MPOCTPAHCTBEHHBIX  (QUTypax:  MPSMOYTOJbHBIN
napasuienenunes, Kyo, MHOrorpaHHukd. M3o0paxenune npocTeiimx MHOTOIpaHHUKOB. Pa3BépTku
KyOa u mapamnenenumnena. CosgaHue MoeNe MHOTOIpaHHHKOB (M3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U APYTHX MAaTEpPUAJIOB).

O0bEM MPAMOYTOIBHOr O Mapajuiesenumnesna, kyoa. Equauis uamepenus o0béma.

Pacumipenne coxmepikanus Ha yriyOJleHHOM ypoBHE: 3HaHHWE T€OMETPHUECKUX IOHSATHH,
KOTOpbI€ MPUHUMAIOTCA B T€OMETpUM 0e3 omnpenenieHuil. BoIsSBIsITH, HA OCHOBE, KAKUX M3BECTHBIX
OIlpeseNIeHN JaeTcst ompenesieHue reomerpuuyeckol ¢urypesl. CTtpouth omnpezeieHue 0Ooiee
CIIOXKHBIX TEOMETpHYECKHX (uryp Ha 0a3e M3BECTHBIX MMOHATUU NpocTEeHIMX. BbyiBuxeHue
TUIIOTE3 O CBONCTBAaX TIE€OMETpUYEcCKUX (GUryp B KadyecTBe pe3yjibTaTa MaTeMaTHYECKOIo
UccleIoBaHus. 3a/1auu Ha pa3pe3aHue u ckiaasiBanue. Koncrpyuposanue u3 T. 'eomerpuueckue
roJ0BOJIOMKU. Tomomoruyeckue ONBITHL. Mamemamuxa-6asxcHas o061acms — NPpaAKMUYecKol
odessmenvrocmu yenoseka. C3 OMHU. Camapckuii 3a600 21€KMPOMOHMANCHBIX U30EULL
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6 KJIACC

HarypanbHble ynciia

ApudmeTnueckue JEHCTBUS C MHOIO3HAUYHBIMM HATypaJbHBIMM 4HcIaMU. YucioBble
BBIpAXKEHHUS, IMOPAJOK ACHCTBUM, HCHOJb30BaHUE CKOOOK. lcmosib30BaHHME HpU BBIYMCICHHSIX
IIEPEMECTUTEILHOIO U COYETATEIbHOTO CBOWCTB CIIOKEHUS U YMHOXEHMS, PacHpeleIUTeIbHOIO
CBOMCTBa yMHOXeHUsI. OKpyIJIeHUE HATypaIbHbIX YUCEIL

JlenuTenu W KpaTHbIE YHWCIa, HAWOOJNBINMK OONIMH JETUTENh W HaWMEHbIEe oOIIee
KpaTHoO€. J[enMMOCTb CyMMBI M IPOU3BEACHUS. [leeHne ¢ 0CTaTKOM.

Pacinmipenue coaepkaHus Ha YIuIyOJeHHOM YypoBHe: JIOMOJIHUTENbHBIE CBOMCTBA
apudmMernuecKkux NeUCTBUN U UX MPUMEHEHHE B 3aJa4ax Ha JEIMMOCTb IPOM3BE/ICHNUS; pEIICHHE
MHOIOIIATOBbIX TEKCTOBBIX 3a/Jady, MaTEMAaTUYECKOW MOJEIBI0 KOTOPBIX SBJSIETCS AJITOPUTM
HaxoxaeHuss HOJ[ m HOK;3amuce yucna B BHe NPOU3BEACHHUS CBOMX MPOCTHIX JAENUTENEH,
HaXoJIeHHE HAauOOIBIIEro 00IIEro AeIUTENS U HAUMEHBIIEro 00IIero KpaTHOro BYX M HECKOJIBKUX
YyHuCesl pa3HBIMH CIOcO0aMH, HCIOJIb30BaHWE B3aWMOCBSI3M HAWOOJbIIETO OOIIETO JETUTeNs,
HaMMEHBIIEro OOIIEero KpaTHOIO W IPOU3BEACHUS 4YHCEN A pelleHHs NpaKkTHUeCKUX 3ajad,
UCIOJIb30BAaHUE MOHATHE «B3aWMHO IIPOCTBIE YMCIa» M pauuoHaim3anuu HaxoxiaeHus HOJl u
HOK B3aumMHO pOoCTBIX YnCE.

JApodu

OObIKHOBEHHAsl J1po0b, OCHOBHOE CBOICTBO ApoOu, cokpaieHue apodeil. CpaBHEHHE U
ynopsiaounBaHue apoOeil. Pemienune 3amay Ha HaXOXJIEHUE YacTH OT LEJOr0 M LEJIOro mo ero
yactd. JpoOHoe uMcino kak pe3ynabrar naeneHus. IlpeacraBienue necsTMYHON OpoOu B BHIE
OOBIKHOBEHHOI ApOOH ¥ BO3MOXKHOCTb MPEACTaBICHUS 0O0BIKHOBEHHOH ApoOU B BUAE JECATUUHOM.
Jecsatuunble npobu U MeTpuueckas cucrema Mmep. ApupMeTHUecKue IeHCTBUS U YHUCIIOBBIE
BBIPAXKEHUS C OOBIKHOBEHHBIMU U JI€CATUYHBIMU IPOOSMHU.

OtHomenue. Jlenenue B JaHHOM oOTHoweHMH. Macmrad, nponopuus. Ilpumenenue
MNPONOPIMN IPpH PEIICHUH 3a]1a4.

ITonarue npoueHTa. BelunciaeHne NponeHTa OT BEIUMYMHBI U BEIUYUHBI 110 €€ MPOLIEHTY.
BolpaxkeHne NpOLIEHTOB NECATUYHBIMU JpoOsiMu. PemieHue 3agady Ha NpOLIEHTHL. BbIpakeHue
OTHOILIEHUS BEJIMUUH B MPOIEHTAX.

Pacimipenue conepaHusi Ha yriayOJeHHOM YpOBHE: BbIUMCIIEHHE CIOXKHBIX MPOLEHTOB,
IpPUMEHEHHUE TOHSATUS MPOLIEHTa M MPOLIEHTHOTO COJepXaHHEe B IMPaKTHUKO-OPHEHTUPOBAHHBIX
3a/layax Ha HaXOXJAEHHE KOHILIEHTPALlUH BEIECTBA, BCXOKECTH CEMSIH U T.JI.

IToJi0kuTeILHBIE M OTPULIATEIbHBIE YHCIA

[TonoxuTenbHble U OTpULaTeIbHbIE YKcna. Llenble uncna. Moaynp uucna, reoMeTpudeckas
UHTEpIpeTanus MoAyias 4yucia. M3o0pakeHue uucesl Ha KOOPAMHATHOM mpsAMol. UYucrioBsle
npoMexyTku. CpaBHeHue uuncen. Apudmerudyeckue JEUCTBUS € IOJOKHUTEIbHBIMU U
OTPHLIATEIbHBIMU YHCIIAMHU.

[TpsmoyronbHas cucremMa KOOpAUMHAT Ha IIOCKOCTH. KoopamHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHaTta. [locTpoeHue Touek U Guryp Ha KOOpAUHATHOM IMJIOCKOCTH.

BykBeHHBIEC BBIpAaKeHUS

[Tpumenenue OyKB JUIsl 3alIUCH MaTeMaTMYECKUX BBIpaKeHMH M mpeiokeHuil. CBoiicTBa
apupMeTnyeckux AeWcTBUIl. DykBeHHBIE BBIpaKEHHS W YHCIOBbIE IOJCTAaHOBKH. DByKBeHHBIE
paBEHCTBA, HAXOXKAECHUE HEM3BECTHOTO KOMIOHeHTa. Dopmyibl, HOpMyYJIbl IEpUMETPa U MJIOAAH
IpsMOYTOJIbHUKA, KBaJipaTa, 00bEMa napaienenumnena 1 Kyoa.

Pacnmipenue conepxaHus Ha YriyOJIEHHOM YpOBHE: Ha OCHOBE OOLIMX CBOWCTB
apudmMernueckux JEHCTBUH B HECIOKHBIX CiIydasX: OHpeNesiTh MHOXKECTBO KOpHEH
HECTaH/MApPTHBIX YPaBHEHHI; ympoumaTh OYKBEHHBIE BBIPAKEHMs; MHCIOJIb30BATh OYKBEHHYIO
CHMBOJIMKY /17151 0000IIEHHS U CHCTEMAaTU3aIlUH 3HAHUH ydaIuxcs.
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Pemenue TekcTOBBIX 3a1a4

Pemienne TeKCTOBBIX 3agau apu@merndeckuM crocoOom. PemreHue normyeckux 3aaad.
Pemenue 3aau nepe6opom BceX BO3MOKHBIX BapHAHTOB.

Pemenue 3anaud, coaep:kalivx 3aBUCHMOCTH, CBS3BIBAIOLIMX BEIUYHHBI: CKOPOCTb, BpeMs,
paccTosiHue, II€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBLHOCTb, BpeMs, 00BEM pabOTHI.
EnvHuLBl W3MEpEeHHUs: Macchl, CTOMMOCTH, PAaCCTOSHUS, BPEMEHH, CKOpPOCTH. CBsA3b MEXKIY
€IMHULIAMU U3MEPEHUs KaKI0M BEJIMYHHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOLIEHHMEM, MPONOPLUHUOHAIBHOCTBI)  BEJIMYUH,
IPOLIEHTaMU; PeIIeHNEe OCHOBHBIX 3a/1a4 Ha JPOOU U MPOLIEHTHI.

OneHka ¥ TpUKHIKA, OKpyrieHue pesynbTaTa. CocTaBiieHHE OYKBEHHBIX BBIPAKEHUN MO
YCIJIOBHIO 3aJa4H.

[IpencraBneHne AaHHBIX C MOMOLIBI Tabmun u auarpaMM. CronmOuaThele guarpammbl:
YTEHUE U ocTpoeHue. UTeHne KpyroBuIx quarpamm.

Pacimpenue conepxaHus Ha yriayOJI€HHOM YPOBHE:

CaMOCTOSITENIBHO CTPOUTh M HCIOJb30BaTh aJITOPUTMBl HM3y4YaeMBIX CIIy4aeB pELICHHS
TEKCTOBBIX 3aJja4; aHAJIM3UPOBATh, MOAEIMPOBATh U PEIIaTh TEKCTOBbIE 3aJa4d B 6—8 nelcTBUI
Ha BCE M3y4yEHHblEe [EWCTBHUA C 4YHUCJIAMHU;  pelarh 3aJaud Ha BBIYHUCIEHHUE IUIOIIAIU
OPSAMOYTOJIbHOTO TPEYrojbHMKA W IUIOLWAaAed (Uryp, COCTABIEHHBIX M3 IPSIMOYTOJILHUKOB,
KBaJpaTOB U IMPSAMOYTOJBHBIX TPEYTOJBHHUKOB; PpEIIaTh HECTAaHJAPTHBIE 3aJa4d IO M3y4aeMbIM
TeMaM, MCII0JIb30BaTh JJIs PELICHUs TeKCTOBBIX 3a/1a4 rpaMKHU IBUKECHHUS.

Harasinnas reomerpus

Harmsinasle npenctaBieHus o Gurypax Ha IMJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, Jyd, YIrod,
JIOMaHasi, MHOI' OYT' OJIbHHK, YETBIPEXYT OJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnonokeHue JBYX HpSIMBIX Ha IUIOCKOCTH, IapajuleibHBIE IpsMBIE,
HNepHeHANKYJIIpHbIEe MpsAMble. VI3MepeHue pacCTOSHUN: MEXKIy ABYMs TOYKAMM, OT TOYKH 0
NpsAMOH, AJIMHA MapUIpyTa Ha KBaJpaTHOW CETKE.

W3MepeHre M NOCTPOEHUE YIJIOB C IOMOILBIO TpaHCHOpPTHpa. BuIbl TpeyrojabHHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJbHBIM,  TYHNOYrOJIbHBbIM, paBHOOEAPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYyTroabHUK, MPUMEPHl YETBIPEXYTONBHUKOB. IIpAMOYrosbHHMK, KBaapaT: HMCHOJIb30BaHUE
CBOWCTB CTOPOH, yIJOB, nuaroHaiei. M3o0paxkeHue reomeTpuyeckux (GUryp Ha HEJIMHOBAHHOU
Oymare ¢ HCIOJb30BAaHHUEM LUPKYJISA, JIMHEHKH, YrolbHUKa, TpaHcmoptupa. IloctpoeHus Ha
KJIeT4YaTol Oymare.

[Tepumerp mMHOroyroipHuka. [lonarue muomanu GUrypsl, €AMHUALBI H3MEPEHUS TUTOIIAIH.
[TpubmmxénHoe n3MepeHue miomaau (Guryp, B TOM 4ucie Ha KBajgpaTHoH cerke. [Ipubmmxénnoe
U3MEPEHUE JJIMHBI OKPYXHOCTH, TUIOILAIH Kpyra.

CuMMeTpus: LeHTpallbHAasl, OCEBas U 3€pKajbHas CHMMETPHUH.

[TocTpoeHne cUMMETPUYHBIX GUTYD.

Harnsausle nmpeacTaBieHus o NPpOCTPaHCTBEHHBIX (GUIypax: napasuienenunes, Ky0, npusma,
NUpaMuJa, KOHyC, HMIUHADP, wap u chepa. M3o0paxkeHue npocrpaHcTBeHHbIX ¢uryp. Ilpumepst
Pa3BEPTOK MHOI'OI'PAaHHUKOB, IMIMHApPA U KoHyca. Co3gaHue Mozenell IpOCTPaHCTBEHHBIX QUTYp
(13 Oymaru, NpoBOJIOKH, IJIACTHIIMHA U APYTUX MaTEPUAJIOB).

[TonsTie  0o0bEéMa, enwHUIBI  HU3MepeHHsT  00béMa. OO0BEM  MPAMOYTOJBHOIO
napajuienenunena, Kyoa. 3naxkomcmeo ¢ eeomempuyeckumu meiamu. YyuiuHop, kowyc, wap. 3ul
3a600 umenu A.M. Tapacosa

Pacimmipenue copepkaHusi Ha yriIyOJIEHHOM YpOBHE: CaMOCTOSTEIbHO YCTaHaBIIMBATh
CrocoObl CpaBHEHMsI YIJOB, MX M3MEPEHUs M IMOCTPOECHUS C IOMOUIbIO TPAHCIOPTHpA; IpHU
UCCIICIOBAHUN CBOMCTB TI'C€OMETPUYECKUX (UTYp C MOMOIIBIO TPAKTUUYECKUX H3MEpPEHUH W
OpeIMEeTHBIX Mojened (GopMylIupoBaTh COOCTBEHHBIC THIOTE3bl (CBOMCTBO CMEXHBIX U
BEPTUKAJIBHBIX  YIJIOB; CBOWCTBO CyMMBl  YIVIOB  TPEYrOJbHUKA,  UYETBIPEXYTOJbHHKA,
MATHYTOJIbHUKA; CBOMCTBO IEHTPAJIbHBIX W BIHCAHHBIX YIJIOB U JIp.); J€NaTh BBIBOA O TOM, YTO
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BBISBJICHHEIC CBOMCTBA KOHKPCTHBIX (bI/Ipr HCJIb3A PpacClpOoCTpaHUTb Ha BCC T'COMCTPUYCCKHUC
(I)I/Il"prI JAaHHOI'O TUIla, TaK KaK HEBO3MOKHO USMCPHUTH KAKAYHO U3 HUX.

HPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydeHus B 5 kiacce oOydYarOIIMICA TONYYUT CIACAYIOIIME TPEIMETHBIC
pe3ybTaThl:

Yucsia v BHIYUCTCHUSA

[ToHrMaTe W NMpaBUIBHO YHOTPEOJSATh TEPMUHBI, CBS3aHHBIE C HATYPaJbHBIMH YHCIaMH,
OOBIKHOBEHHBIMH U JIECITUYHBIMU JPOOSIMH.

CpaBHUBATh M YHOPSAOYMBATH HATypajibHbIE YKCIIA, CPABHUBATH B MPOCTEHIINX CIydasix
OOBIKHOBEHHBIE APOOH, TECATUYHBIE TPOOH.

COOTHOCUTD TOYKY Ha KOOPJAWHATHOM (YUCIIOBOI) MPSMOI ¢ COOTBETCTBYIOIIMM €M YHCIOM
1 U300pakaTh HaTypaJIbHbIE YUCJIa TOYKAMU Ha KOOPIMHATHOW (UUCIIOBOM) MPSAMOIA.

Brimonuars apudmernueckue IEHCTBUS ¢ HATypalbHBIMH YHUCIAMH, C OOBIKHOBEHHBIMHU
IpoOsIMH B TPOCTEHIINX CITydasx.

BbINoNHATH POBEPKY, IPUKUIKY pe3yJIbTaTa BEIYMCICHUMN.

OKpyriaTh HaTypalbHbIE YNCIIA.

Pemienne TeKCTOBBIX 32124

Pemath TexcToBble 3a7aun apu(METHUYECKUM CIOCOOOM M C IMOMOLIbIO OPraHHW30BAaHHOTO
KOHEYHOro rnepedopa Bcex BO3MOKHBIX BAPHAHTOB.

Pematp 3amauu, copeprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI: CKOPOCTb, BpeMs,
paccTosiHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb.

Hcnonbp3oBaTh KpaTKKE 3alMCH, CXEMBbI, Ta0JINIbI, 0003HAYEHUS MIPH PELICHUH 3a/1a4.

[Tonp30BaThC OCHOBHBIMU €AMHMIIAMHM W3MEPEHMS: 11€Hbl, MACChl, pACCTOSHUS, BPEMEHH,
CKOpPOCTH, BbIPaXkaTb OJHU €IUHUIIbI BEJIUYUHBI Yepe3 APYTHeE.

W3Bnekats, aHAIM3UPOBATh, OIEHUBATH MH(OpPMAINIO, MPEACTABICHHYIO B Tabiuile, Ha
CTOJIOYATON JuarpaMMme, HHTEPIPETUPOBATh MPECTaBICHHBIC JaHHbIE, HCIOIb30BATh JaHHBIC IPU
pelIeHnH 3a1au.

Harasignas reomerpus

[Tonp30BaThCS TEOMETPUYECKUMHU MOHATUSIMU: TOUKa, MpsAMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh NpUMEpPHI OOBEKTOB OKPYXKAIOLIETO MHpAa, HMEIIUX (OpMYy H3YYEHHBIX
reoMeTpUYecKux Guryp.

Hcnonp3oBaTh  TEPMHUHOJIOTMIO, CBSI3aHHYIO C  yIJIaMU: BEpIIMHA, CTOPOHA, C
MHOTOyTOJIbHUKAaMH: YTOJI, BEpPIIMHA, CTOPOHA, JUArOHallb, C OKPY>KHOCTBIO: paguyc, TUaAMETP,
LEHTP.

N300paxaTh u3y4eHHbIE TeOMETpUIECKre (PUTypbl HA HEJIMHOBAHHOW U KJIeT4aToi Oymare ¢
IIOMOIIIBIO LIUPKYJISI U TMHEUKHU.

Haxonuth [UIMHBI OTpPE3KOB HENOCPEACTBEHHBIM H3MEPEHMEM C IOMOILNBIO JIMHEHKH,
CTPOMTDH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 3a/1aHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIUIOB MPSIMOYTOJIbHHMKA, KBaJpaTa JUIsl UX MOCTPOCHUS,
BBIYMCIICHUS IIJIOIAU U [IEPUMETPA.

BbaucnsaTe nepuMerp M IIJIOMAaAb KBaapaTa, IPsIMOYTOJIbHUKA, (DUTYp, COCTABICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4Hciie GUTyp, N300paxEHHBIX Ha KeTyaTol Oymare.

[Tonp30BaThCs OCHOBHBIMH METPUUECKMMHU €AMHHULIAMU H3MEPEHMs JJIMHBI, IUIOIIAJN;
BbIpaXkaTh OJIHU €AMHUIIBI BEJIMYMHBI Uepe3 ApYyTHe.

PacrioznaBaTh mapasuienenumnen, KyO, MCIIONB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
I'paHb, U3MEPEHUs, HAXOAUTh U3MEPEHH Napajuiesienunea, Kyoa.

Beruuciate 00bEM Ky0a, mapaiienenunena Mo 3aJaHHBIM H3MEPEHUSM, MOJIb30BaThCs
eMHUIIAMU U3MEpEHUs 00bEMa.
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PemaTte HecnoxHble 3aJaud Ha U3MEPEHUE T€OMETPUUYECKHX BEIMYHMH B MPAKTHUUECKUX
CUTYaIHSIX.

K xonmy oOydenus B 6 KkJjacce OOydYarONIMICS TONYYUT CICAYIOIIHE TPEIMETHBIE
pe3yJIbTaThl:

Yucsia v BHIYUCTCHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHbIE C PA3JUYHBIMU BUJIAMU YHCENI U CIIOCOOAMH KX
3aIuCcH, MIEPEeXOANTH (€CIH TO BOZMOXKHO) OT OJJHOM (DOPMBI 3aMTUCH YUCIIA K TPYTOH.

CpaBHHMBATh W YIOPSIIOYUBATH I1EIbI€ YHCIIA, OOBIKHOBEHHBIC M JIECSATHYHBIC IPOOH,
CpaBHUBATDH YU CJIa OJHOTO M Pa3HBIX 3HAKOB.

BrImosHATh, coueTass yCTHBIE M TMHCbMEHHBIE MTPHUEMBI, apu(PMETHUYECKHE ACUCTBUSA C
HAaTypaJbHBIMM M  LEJIbBIMH  YHCIAMH, OOBIKHOBEHHBIMH U  JICCATHYHBIMU  JPOOSMHU,
MOJIOKUTEJIbHBIMU U OTPULIATEIEHBIMHU YHCIIAMH.

BbryucisaTh 3HaUSHHs] YMCIIOBBIX BBIPAXKEHUH, BHIOIHATh MIPUKUIKY U OLICHKY Pe3yJibTaTa
BBIYMCIICHUN, BBINIOJHATh MPeoOpa3OBaHMS YHCIOBBIX BBIPAKCHHM Ha OCHOBE CBOWCTB
apru(METHIYECKUX JICHCTBH.

COOTHOCUTh TOYKY Ha KOOpPAMHATHOW HPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H
M300pakaTh YUCJIa TOYKAaMU Ha KOOPIAUHATHON MPSIMOi, HAXOIUTh MOYJIb YHCIIA.

COOTHOCUTD TOYKH B MIPSMOYTOJIBHOW CUCTEME KOOPIUHAT C KOOPAUHATAMH STON TOUKHU.

OKpyTJISATD LEJbIE YHCTa U IECATUUHBIE IPOOU, HAXOIUTH MPUOIMKESHUS YU Cell.

YucsioBble H 0yKBeHHbIE BbIPAKEHUA

[TonuMate ¥ ymoTpeONATh TEPMHHBI, CBSI3aHHBIE C 3aMKCBI0 CTENEHHW YHWCNIA, HAaXOAWUTh
KBaJpat U Ky0 4Kcia, BBIYUCIATH 3HAUYEHHS YHUCIOBBIX BBIPAKEHHM, CONEPIKAIINX CTETICHH.

[Tonp3oBaThCs MpU3HAKaMH JEIUMOCTH, PACKJIAJbIBaTh HATypajbHbIE YUCIIA Ha MPOCTHIE
MHOXKHTEJTH.

[Tonp30BaThCs MacITabOM, COCTaBISATh MPONOPLUU U OTHOILIEHUS.

Hcnonp3oBaTh OYKBBI 7151 0003HAYEHUSI YUCEN MPU 3alUCH MaTeMaTHYECKUX BBIPAKEHUH,
COCTaBISITh OyKBEHHBIC BBIpAXEHHsSI U (OPMYIbBI, HAXOAUTHh 3HAYCHHUS OyKBEHHBIX BBIPAKEHUH,
OCYHIECTBIISIS HEOOXOAMMBIE ITOJICTAHOBKH U TPEOOpa3OBaHUS.

HaxonuTe Hen3BECTHBIN KOMIIOHEHT paBEHCTBA.

Pelienue TeKCTOBBIX 33424

PemaTe MHOTOIIaroBbI€ TEKCTOBBIC 3a7a4H apU(PMETHUESCKHM CITIOCOOOM.

Pematp 3a1aum, CBSI3aHHBIE C OTHOILIEHUEM, ITPOMOPIIMOHAIBHOCTHIO BEJIMYHH, TPOLIEHTAMH,
pelaTh TpM OCHOBHBIE 33/1a4d Ha APOOU U MPOIICHTHI.

Pematp 3amauu, copepikaiiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYHMHBI: CKOPOCTb, BpeMs,
paccTosiHUe, I11€Ha, KOJWYECTBO, CTOMMOCTH, IPOU3BOJUTENBHOCTb, BpeMs, O00BEM paboOTHI,
UCMOJB3Ys apupMeTHUecKre NeiCTBUS, OLIEHKY, MPUKHUIKY, MOJIb30BaThCS €IUHULAMU U3MEPEHUs
COOTBETCTBYIOIINX BEJIUYHH.

CocraBnsiTb OyKBEHHBIE BBIPAKEHUS 10 YCIOBUIO 33]a4H.

W3Bnekats mH(pOpMaInio, MpeACTaBICHHYIO B TaOJMUIAX, HA JUHEWHOW, CTOJIOYATOW WIIH
KPYTrOBOM AMarpaMMax, MHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIIOIb30BaTh JAHHBIC TPHU
pelIeHnH 3a4ad.

[TpencraBnaTh uH(GOPMALIKIO C TOMOIIBbIO TaOIHII, TMHEWHON U CTOJIOUATON AUarpaMM.

Harasanas reomerpusi

[IpuBomUTh TpUMEpPHI OOBEKTOB OKPYKAIIIETO MHpa, HUMEIMUX (OpPMY H3yUYEHHBIX
FEOMETPUYECKUX IUIOCKHMX W TPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHl PAaBHBIX MU CHMMETPUYHBIX
duryp.

N300paxath ¢ MOMOMIBbIO IUPKYJISL, TMHEHKH, TPAHCIIOPTUPA Ha HEJTMHOBAHHOM U KIIETYATOM
Oymare U3y4eHHbIE IIOCKUE reOMeTprIecKkre (pUrypsl 1 KOHQUTYpALHH, CAMMETPHYHBIE (PUTYPHI.

[Tonp30BaThCS ~ TEOMETPUUYECKUMHU  TOHSTHUSMH:  PaBEHCTBO  (QUTYp, CHMMETpHS,
MCI0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPHUEH: OCh CHMMETPHH, IICHTP CHMMETPHH.
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HaxonuTh BeNMYUHBI YIVIOB M3MEPEHHEM C IOMOIIBK TPAaHCIOPTHPA, CTPOUTH YIJIbI
3aIaHHON BEJIMYUHBI, I0JIb30BATHCS MIPU PEUICHUH 3ajad I'padyCHOM MEpPOHM yIioB, PACIO3HABATh
Ha 4yepTexax OCTPbIN, IPSAMOi, pa3BEPHYTHIM U TYIIOU YIJIBL.

BbluucnaTe QOMHY JIOMAHOM, IIEpUMETP MHOIOYIOJIBHHMKA, ITOJb30BAThCS EIUHULIAMHU
U3MEPEHNUs JUIMHBI, BBIPAJKATh OJHHU €IMHUIBI U3MEPEHMSI JUIMHBI Uepe3 APYyTHE.

Haxonuts, uCnoip3ysl 4epTEXHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYMS TOYKaMH, OT
TOYKHU 10 NPSAMOM, AJIMHY IIyTH Ha KBaJAPATHOU CETKeE.

Bbruucnate miomianes  ¢GUryp, COCTaBIEHHBIX W3 MPSIMOYTOJBHUKOB, HCIOJNb30BATh
pa3bueHne Ha NOPSIMOYrOJBHUKM, Ha paBHble QUrypbl, JOCTpauBaHHE [0 MPAMOYTOJbHHKA,
I10JIb30BAThCSl OCHOBHBIMU €IMHUILIAMH U3MEPEHUS IJIOIAH, BBIPAXKaTh OJHU €AVNHUIBI U3MEPEHUS
IJIOIAAH Yepes3 Apyrue.

Pacno3HaBaTh Ha MOJENSIX U HM300pa)K€HUSAX NMUpPaAMHUAY, KOHYC, LUIMHJP, HUCIOJIb30BATH
TEPMHHOJIOTHIO: BEPIIUHA, peOpo, TPaHb, OCHOBaHUE, pa3BEPTKA.

N300paxath Ha KjeTyaToi OyMare npsMOYTroJbHBIN Mapajiesenume].

Bbrunciiate 00bEM MPsIMOYrOJBHOIO Napajjenenurnesna, Kyoa, Mojib30BaTbcsi OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTp HecnoxHbBIE 3a7a4¥ HAa HAXOXKICHUE INEOMETPUYECKHUX BEJIIMYMH B IPAKTHYECKHUX
CUTYyalMsX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KosuvecTBo yacoB DJIEKTPOHHbBIE
HanmeHnoBaHue pa3iesoB H TeM (uudposbie)
Ne n/m Kourposbubie | IlpakTuyeckune
NPOrpamMMal Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 Hatypanbsable uncina. J[elicTBus ¢ 43 1 0 bubmorexa LIOK
HATYpaJIbHBIMU YUCITAMU https://m.edsoo.ru/7f4131ce
9 Harnsignas reomerpus. JInaum Ha 12 1 9 bubmioreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [JOK
3 OOkIkHOBEHHbIE ApODH 48 1 0 https://m.edsoo.ru/7f4131ce
bubmoreka IJOK
4 Harnsannas reomerpus. MHOrOyrojJbHUKH 10 1 1 https://m.edsoo.ru/7f4131ce
Bbu6moreka [JOK
> flecainbie Apodu 38 1 0 https://m.edsoo.ru/7f4131ce
5 Harnsaunas reomerpust. Tena u ¢puryps B 9 0 1 bubmmotexa [IOK
POCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 Pacmmpenue conepxanus Ha 34 0 1 bu6motexa [IOK
yri1yOJIEHHOM ypOBHE https://m.edsoo.ru/7f4131ce
bu6moreka [JOK
8 HosTopemne 1 oboOmenne 10 1 L https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 6 6
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6 KJIACC

KoanuectBo yacos JIEKTPOHHBIE
Ne o/ HanmeHnoBaHue pa3iesioB H TeM (uudposbie)
Konrtpoiasnsie | IlpakTnueckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTHhI padoThI
pecypcsl
bu6mmoreka [JOK
L Hatypanbiisie wicra 30 1 0 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpus. [Ipsmbie Ha 7 0 1 bubmotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [JOK
3 fipobu 32 1 L https://m.edsoo.ru/7f414736
bubmioreka [IOK
4 Harnsinaast reomerpus. Cummerpust 6 0 1 https://m.edsoo.ru/7f414736
bu6moreka [JOK
° Beipaxenns ¢ byksamn 6 0 0 https://m.edsoo.ru/7f414736
6 Harnsnnas reomerpust. @urypsl Ha 14 1 1 bubmmotexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmioreka [IOK
7 [TonoxxuTenbHBIC M OTPUIIATETBHBIC YU CIIA 40 1 0 https://m.edsoo.ru/7f414736
bubmioreka [IOK
8 Hpencrapenne RaHHEX 6 0 0 https://m.edso0.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 0 1 bubmorexa L{OK
MIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 Pacmupenue cogepxxanus Ha 34 0 1 bubmotexa [JOK
yrayOJICHHOM YPOBHE https://m.edso0.ru/7f414736
11 [ToBTOpeHue, 0000IICHHE, 20 1 0 Bbu6moreka [JOK
CHCTEMAaTH3aL¥s https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 204 5 6
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PABOYAS IPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA» HA YIJTYBJIEHHOM
YPOBHE B 7-9 KJTIACCAX
HOACHUMTEJBHASA 3AIIUCKA

Anrebpa sBIsieTCS OIHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHHA: OHA
obecrieynBacT M3y4eHHE APYTrUX AMCIUIUINH KaK €CTECTBEHHO-HAyYHOrO, TaAK M T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIUMO JJIsl MPOJIOJKEHUST 00pa30BaHUs U /Il TOBCETHEBHOM JKH3HM.
PazButie y oOydarommxcsi HAayYHBIX TIPEACTaBICHUH O TIPOUCXOXACHUH W CYIIHOCTH
anredpanveckux abCcTpakinii, crmocode OTpakeHHsI MaTEMAaTHYECKON HAyKOW SIBJICHUN M TIPOIECCOB
B INPHPOJEC M OOIIECTBE, POJIM MATEMAaTHYECKOrO MOICIMPOBAHHS B HAyYHOM IIO3HAHWU U B
NPaKTHKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYyYHOTO MHPOBO33PEHUS M KAa4yeCTB MBIIUICHUS,
HEOOXOAMMBIX JUId aJanTallid B COBPEMEHHOM LuppoBoM obuiectBe. M3ydenue anreGpsl
o0ecrieunBaeT pa3BUTHE YMEHHs HaOJI0NaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHNS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS,
BbIBOJBI, (opMyIupoBaTh yTBepkAeHUA. OcBoeHue Kypca aireOpsl oOecneunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYarOIIUXCS: OHM HCHOJB3YIOT JENYKTHBHBIE M HWHIYKTUBHBIC
paccyxaeHus, 00001eHHe U KOHKpeTH3aluio, abcTparupoBanue 1 aHajgoruto. O6ydenue anredpe
IpeAIoyiaraeT 3HauYUTENbHBIH 00BEM CaMOCTOSTENBHON AEATENbHOCTH OOy4aroluxcs, MO3TOMY
CaMOCTOSITENIbHOE pElIeHUEe 3aJad OOYyYaroIMMHCS SBJISETCA peaju3aluell AesTelbHOCTHOIO
MPUHIUIIA 00yYCHHUS.

B crpykType mporpammbl ya4eOHOrO Kypca «AjreOpa» yriayOJEHHOIO0 M3y4EeHHUS OCHOBHOE
MECTO  3aHUMAIOT  COJIEp)KaTelbHO-MeTOAMYecKue JuHuM: «Yucna W BBIYUCICHUAY,
«Anredpanyeckue BbIpaKEHUs», «YpaBHEHUS U HepaBeHCTBay, «Dynkuum». Kaxnasg uz stux
COJIep)KaTeIbHO-METOJMUECKUX JIMHUI pa3BUBACTCS Ha MPOTHKEHHHM TPEX JIET M3YyUEHHUs Kypca,
B3aMMOJICHCTBYS C JPYTMMH €ro JIMHHUSIMU. B Xonme m3ydeHus Kypca 00ydYarolm|MCsl MPHXOTUTCS
JOTUYECKH PACCYXk/IaTh, WCIOJIb30BAaTh TEOPETUKO-MHOXXECTBEHHBIH S3BIK. B cB3M ¢ 3THM B
nporpamMmy yueOHOro Kypca «Anredpa» BKIIIOYSHBI HEKOTOPBIE OCHOBBI JIOTHKH, TPE/ICTaBICHHBIC
BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHYeCKOro oOpa30BaHMsI M CIIOCOOCTBYIOIIME OBJAJIEHUIO
O0YJalOIMMHCS OCHOB YHHBEPCAJBHOIO MaTeMaTHdeckoro s3bika. CoaepkaTenbHOH |
CTPYKTYpPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «Anredpa» SBISETCS €ro HWHTErpPUPOBAHHBINA
XapakxTep.

Conepxanne muHIA «Yncla ¥ BRIYUCICHHUS» CIYXHT OCHOBOH JUISl JAJIbHEHIIIETO W3ydeHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00y4arOMIUXCsl JIOTMYECKOT O MBIIUIEHHS, (POPMHPOBAHUIO
YMEHHUSl TI0JIb30BAaThCA QITOPUTMAMH, a TakkKe MPUOOPETEHUIO TPAKTHUYECKUX HAaBBIKOB,
HEOOXOMUMBIX JUIsl MTOBCETHEBHOH >KM3HU. Pa3BUTHE MOHATHUS O YHUCIE HA YPOBHE OCHOBHOIO
o011ero o0pa3zoBaHMsl CBA3aHO C PAllMOHAIBHBIMHU M UPPALIMOHAIBHBIMHI YHCIIAMH, (OpMUPOBAHUEM
Ipe/ICTaBICHUN O NeHCTBUTENIBHOM 4YHcie. 3aBeplIeHHEe OCBOEHMsI YMCIIOBOM JIMHUU OTHECEHO K
cpenHeMy o01eMy o0pa30BaHMIO.

ConepxaHue ABYX aJredpandeckux JMHUH — « AlreOpandeckue BhIpaXKeHUs» U « Y paBHEHHS
U HEPaBEHCTBA» CIOCOOCTBYET (POpPMHUPOBAHHIO y OOYYarOLIMXCS MaTeMaTHYECKOr'o arnapara,
HEOOXOOUMOro Ui pelleHus 3ajad MaTEeMaTHUKH, CMEXHBIX IPEAMETOB M OKpYyKaroulen
peasbHOocTH. Ha ypoBHE OcHOBHOro oOmiero obpa3oBaHusi y4eOHBIM MaTepuana IpyHIUpyeTcs
BOKDYT pallMOHAJIBHBIX BBIpaXXCHUH. AnreOpa JEeMOHCTPHPYET 3HAUYCHHE MAaTEeMaTHKU Kak s3bIKa
JUTSL TIOCTPOCHUSI MaTEMaTUIECKUX MOJIENIeH, ONMCaHHs POIIECCOB U SIBJICHUH peabHOro Mupa. B
3a7aun oOydeHHs anreOpe BXOAST TAKKe NalbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS,



HEOOXOAMMOro, B YacTHOCTH, IJIsI OCBOEHHUS Kypca WH(GOPMATHKH, W OBIQJCHHE HaBBIKAMU
JNENyKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OpPM CIIOCOOCTBYET Ppa3BUTHIO
BOOOpaXKeHUsI, ClIOCOOHOCTEN K MaTeMaTHUYECKOMY TBOPYECTBY.

Copepxanue  (QyHKUMOHAIBHO-TpaUuecKOW  JUHUM  HAINEJICHO  HAa  TOJIyYCHHE
o0y4JarommMMucs 3HaHUN 0 (QYHKIUAX KaK BXKHEUIIEH MAaTEeMaTHUYECKOW MOJENH JJIsi ONMCAHUS U
UCCIIEZIOBAaHUS pa3HOOOpa3HBIX MPOLECCOB M SBIEHHM B mpupone u obmectBe. M3ydeHue
MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOY4YaloOIIMXCS YMEHHUS HCIOJIb30BaTh pa3MyuHbIe
BBIpA3UTENIbHBIE CPEJCTBA S3bIKA MATEMATHKH — CIIOBECHOTO, CHMBOIUYECKOr0, I'paduuecKoro,
BHOCHUT BKJIaJ B ()OPMUPOBAHUE MPEICTABICHUN O POIM MATEeMAaTUKU B Pa3BUTUU ITUBUIM3AINH U
KYJIbTYPBI.

VYrinyOonéHHelii  Kypc — aiareOpbl  XapaKTEepU3yeTcss ~ U3YYEHHEM  JIOMOJHUTEIHHOrO
TEOPETUYECKOro anmapaTa W CBSI3aHHBIX C HUM METOJIOB peIleHus 3anay. AnreOpa sBisieTcs
A3BIKOM JJI1 ONMCaHUs OOBEKTOB U 3aKOHOMEPHOCTEH, CIIy’)KUT OCHOBOM MaTeMaTU4YECKOro
MonenupoBanus. I[Ipu 3TOM caMu OOBEKTHl MaTeMaTHYECKMX YMO3aKJIIOUEHHH U TMPHHSITHIE B
anreOpe mMpaBuiia UX KOHCTPYHPOBAHMS CIIOCOOCTBYIOT ()OPMHUPOBAHUIO YMEHHI 0OOCHOBBIBATH U
JIOKa3bIBaTh CY’KJEHHUS, pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYHUIUIO, KPATKO U HATJIIHO PACKPBIBAIOT
MEXaHH3M JIOTHYECKUX MOCTPOCHUN M y4aT MX MPUMEHEHHI0. TeM caMbIM anredpa 3aHUMaeT OJHO
U3 BEAYLIMX MECT B JOPMUPOBAHUU HAYYHO-TEOPETUIECKOT'O MBIIIICHUS 00YYarOIIUXCS.

CornacHo yuebHOMY IulaHy B 7—9 Kkjaccax u3ydaercss yueOHbI Kypc «Anredpay», KOTOPbIT
BKIIIOYAeT CIENyIIIMe OCHOBHBIE pa3ieibl  copepkaHus: «Yucia ©  BBIYMCICHUS,
«Anredpanyeckue BbIpaXKEHUS», « YPAaBHEHUS U HEPABEHCTBA», « DYHKIIUNY.

Ha usydenne yueOHoro kypca «Anredpa» oronutcsa 408 gacos: B 7 kimacce — 136 gacoB (4
gaca B Hemenmno), B 8 kimacce — 136 gacoB (4 waca B Henenmo), B 9 kiacce — 136 gacoB (4 vaca B
HEJICITIO).
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COJEPXAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbuble uucina. CpaBHEHHE, yHopsouMBaHUEe M apudmernueckue AEHCTBUSA C
panMoHaIBHBIMU yucaamMu. Yucnoas npsmMasi, MOAYJIb YUCIA.

CreneHb ¢ HaTypaJibHbIM IOKa3aTeleM W €€ CBOMCTBA. 3amuCh YHCIa B JECITHYHOU
MO3ULIMOHHOW CHUCTEME CUUCIICHUS.

Pemenne TekcToBBIX 3amay apudmernueckuMm crocoOoM. PemieHue 3amay w3 peanbHOM
NPaKTUKH Ha 4YacTW, Ha JpoOHM, HAa MPOIEHTH, MPUMEHEHUE OTHOMIEHWUH ¥ MPONMOPHUNA TpU
pelLlIeHUH 3a/1a4, pelIeHUE 3a/1a4 Ha ABUXKEHUE, paOoTy, MOKYIKHU, HAJIOTH.

Hemamocts nensix uncena. CBoHCTBA ICIHMMOCTH.

[Ipocteie u coctaBHbie yncia. YéTHbIe U HeUETHBIC uncia. [Ipu3Haku genmumoctu Ha 2, 4, 8,
5,3,6,9, 10, 11. ITpu3Haku 1eTMMOCTA CYMMBI U IPOU3BEACHUS LIEJIBIX YMCET IIPU PEIIEHUHU 3a]1a4
C IPAKTUYECKUM COJIEPIKAHUEM.

HaubGonpmmii oOmmii AenuTens W HauMeHbllee oOllee KpaTHOE JBYX uucel. B3auMHo
npoctele yncaa. Anroput™ EBkinaa.

Jlenenue ¢ octaTkoM. ApudMeTnuecKkue onepanuy Haj OCTaTKaMH.

AjredOpanyeckue BbIpaKeHHs

BelpaxkeHne ¢ nepeMeHHbIMHM. 3HAau€HUE BBIPAKEHHUS C INepeMeHHbIMU. [IpencraBieHue
3aBUCHUMOCTH MEX1Y BEIUYMHAMU B BUAE (GOpMyJIbI.

Toxnectso. ToxnecTBeHHbIE npeodpa3oBaHus anreOpanveckux BBIPAJKECHUH.
JlokazaTeabCTBO TOXKICCTBR.

Opnnounensl. OgHouIeH cTaHAApTHOrO BUa. CTeneHb OJHOYJICHA.

MHuorounensl. MHorounen crasgaptHoro Bujga. CreneHb MHorousieHa. ClioxkeHwue,
BBIUWTAHUE, YMHOXXEHHE H JIeJIeHHe MHOrodsieHoB. [IpeoOpa3oBaHue IEJIOr0 BBIPAKEHUS B
MHoOrousieH. Kopau MHOrousieHa.

@opMyJIbl COKPALIEHHOIO YMHOXKEHHS: KBAaJApaT CyMMbl M KBaJpaT pa3HOCTH JBYX
BBIPAXKCHUM, KyO0 CyMMBI U KyO pa3HOCTH JABYX BBIPAXKEHH, Pa3HOCTh KBAIPAaTOB JIBYX BHIPAKECHHM,
IIPOU3BEJCHNE PA3HOCTH U CYMMBI JIBYX BBIpa)KEHUH, CyMMa M pa3HOCTb KyOOB JIBYX BbIPayKEHHI.

PaznojxeHne MHOrouwieHa Ha MHOXUTENIU. BblHeceHMe 00IIEero MHOXHUTENS 3a CKOOKH.
MeTton rpynnupoBKH.

YpaBHeHHs U HEpaBeHCTBA

VYpaBuenune ¢ onHoil mepemeHHoul. Kopenb ypaBHeHus. CBoilcTBa ypaBHEHUHM C OFHOM
nepeMeHHoW. PaBHOCHMIIBHOCTh ypaBHEHUH. YpaBHEHHE KaK MaTeMaTHUuecKas MOJeJb pealibHON
CUTYaLINH.

JluneilHOe ypaBHEHHE C OJHOW MepeMeHHOM. YUHWCIO0 KOpHEW IMHEMHOro YpaBHEHUS.
Pemienrie TEKCTOBBIX 3aJady C NOMOLIBIO JIMHEWHBIX ypaBHEHWU. JIuHelHOe ypaBHEHHE,
coJeprkalllee 3HaK MOAYJIs.

VYpaBHeHUE ¢ IByMs NIEpEMEHHBIMU. ['papuK JUHEHHOr0 ypaBHEHHUS C ABYMs [IEpEMEHHBIMHU.
CucreMbl TMHEWHBIX ypaBHEHUH C ABYMsI NepeMeHHbIMU. ['pauueckuii MeTox pereHus: CucTeMbl
JVMHEHHBIX YpaBHEHUN C ABYMs NEpEMEHHBIMHU. PellleHne CHUCTeM JMHEMHBIX YPaBHEHUU C JABYMS
NIEPEMEHHBIMH METOJIOM MOJCTAHOBKH U METOJOM ciokeHus. Cucrema IByX JMHEHHBIX ypaBHEHUI
C IByMs [IEPEMEHHBIMU KaK MOJIENb PEAJIbHON CUTYallH.

DyHKUMHU

KoopauHara Touku Ha npsmoi. YucnoBsle TpoMeKyTKH. PaccTossHre MexXy AByMs TOUKAMHU
KOOPJAUHATHOM MPSIMOK.
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IIpsmoyronbHas cucremMa KoopAMHAT. AOcuuMcca M OpAMHATA TOYKM Ha KOOPJMHATHOM
wiockoctd. [lpumepsl rpadukoB, 3anaHHBIX QopMmyiamu. YUreHue TrpapuKOB peasibHBIX
3aBUCHUMOCTEH.

OyHKIIMOHAIBPHBIE 3aBUCHMOCTH MEXIy BeanmuuHamu. [loHstne ¢yHkmmn. OyHKIHS Kax
MaTeMaTH4yecKass MOAENb pealbHOro mnpouecca. O6nacte ompeneneHus M 007acTb 3HAYEHUN
¢ynkuuu. CriocoObl 3aganust ¢pyHkuuu. I'padux dynkmuu. [loHSTHS MakcMMyMa U MHUHHUMYyMa,
BO3pacTaHus ¥ yObIBaHHsS HA IPUMEPAX PEaTbHBIX 3aBUCHMOCTEH.

Jluneitnas yunkius, e€ coiictBa. ['paduk nunerHol Gyukiuu. ['paduk dyskum y = [X|.
KycouHo-3a1anHble QyHKIUH.

8 KUIIACC

Yucaa 1 BBIMUCICHUS

KBanpaTtHble kopHu. Apudpmernueckuil KBaJgpaTHbI KOpeHb U ero cpoicrBa. [loHsAtue
UppalyoHaIbHOro uucia. JIeHCTBUS C HppaluoOHaJIbHBIMH uyuciamMu. CBOHCTBa IEHCTBUH C
UppanyoHaabHbIMU ynciaaMyu. CpaBHEHUE HPPALIMOHAIBHBIX YHCEIL.

IIpencraBieHus O paclIMPEHMSIX YHMCIOBBIX MHOKECTB. MHOMKECTBA HAaTypaJIbHBIX, LIEJIBIX,
palMOHAJIBHBIX, JEUCTBUTENBHBIX uncell. CpaBHeHUE Yucel. YUCI0BbIE IPOMEKYTKH.

HeiictBus ¢ ocratkamu. OctaTku creneHeld. [IpuMeHenne ocTaTKOB K PELIEeHUI0 YPaBHEHUM B
LEJIBIX YMCJIaX U TEKCTOBBIX 3a/1a4.

Pasmepsl 00BbEKTOB OKpPYXKArOIIEro MUpa, JUIMTEIbHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHUpE.
CraHapTHBIN BUJ YUCTA.

AJredpandeckue BbIpaskeHUs

Anrebpandeckast npoOb. [lomycTuMble 3HA4YEHMsI MEPEMEHHBIX B JAPOOHO-palliOHAIbHBIX
BbIpaxkeHHuaX. OCHOBHOE CBOMCTBO airedpanyeckoit Apodu. CioxeHue, BBIYUTaHHE, YMHOXKEHUE U
neneHue anredpanyeckux 1podeit. Beinenenue nenoi yactu anredpandeckoit 1podu.

PanmonanbHble BbIpaxkeHus. ToXIeCTBEHHbIE IPe00pa30BaHuUsl pallMOHAIBHBIX BbIPaXKECHHUM.

JlonycTuMble 3HAa4eHHMS MEPEMEHHBIX B BBIPAKEHHX, COACPKALIMX apupMETHYECKHE
KBajZipaTHble  KOpHU.  ToxIecTBeHHblE  NpeoOpa3OBaHUsA  BBIPAXKEHUH,  COAEpPXKAIIMX
apupMeTnIecKre KBaJIpaTHbIe KOPHH.

Crenenb c 11e51bIM ITOKa3aTeneM U e€ cBoiicTsa. IIpeobpazoBaHue BhIpaKEHUMN, CONEPKAILUX
CTEIICHHU.

YpaBHeHHA U HEPABEHCTBA

KBanpatHoe ypaBHeHue. dopmyna KopHel KBaapaTHOro ypaBHeHus. Koamdectso
JNEUCTBUTENLHBIX KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBOOUMBIE K
JVHENHBIM YPaBHEHUSAM MIIM K KBaJpaTHbIM ypaBHEHUsM. KBajpaTHOe ypaBHEHUE C TapaMETPOM.
Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO KBAJIPATHBIX YPaBHEHU.

JpoOGHO-panioHanbHble YypaBHeHUs. Pemenue 1poOHO-pallMOHaIbHBIX ypaBHeHUH. Pemenue
TEKCTOBBIX 3aJlad C MOMOILIbI0 ApOOHO-pallMOHAJIBHBIX ypaBHEHUN. ['paduueckas uHTEpOpeTanus
YPaBHEHMII C IBYMs IEPEMEHHBIMU.

UYucioBble HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHnoi. Ctporue u HecTporue HepaBeHCTBa. CI0KEHHE U YMHOKEHHE
YHUCIOBBIX HEpaBeHCTB. OlleHUBAaHNE 3HAYEHHUSI BhIpaXkeHus. J{oKka3aTeabCTBO HEPABEHCTB.

[lonsTie O pemeHMM HEpaBeHCTBA C OJHOM IepeMEHHOW. MHOXECTBO penieHui
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEpPaBEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €ro pemeHui. Pemienue
JUHENHBIX HEPABEHCTB C OJHOM nepeMeHHOM. CrucTeMbl U COBOKYITHOCTH JIMHEHHBIX HEPAaBEHCTB C
OIHOW TEepeMEeHHOW. PerieHune TEKCTOBBIX 3a/1ady C IOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOM
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nepeMeHHOU. HcnonvzosaHue ypaeHeHulli U HepaeHCmMe 6 ONUCAHUU PeaNbHbIX CUMYayuil.
AemoBA3. Boncckuii agmomoobunvhbiii 3600

DOyHKIIUA

Ob6nacTb ompeneneHuss 1 MHOXeCTBO 3HaueHUH QyHkuuu. CrocoObl 3agaHust (YHKIUI.
I'papux ¢yuxuuu. Yrenue cpoiictB ¢yHkiuu no e€ rpaduky. Ilpumepsl rpadukoB QyHKIHM,
OTPaKaIOIUX peasbHbIE MPOLIECCHI.

Jluneitnas ¢ynkius. OyHKIUU, ONUCHIBAIOLINE NPSIMYIO U OOpPaTHYIO HPOIMOPLUOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. Pyukmun y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| 1 ux
cBoiictBa. KycouHo-3aanHbie (PyHKITUH.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

Kopens n-it crenenu u ero cBoiicrBa. CTeneHs ¢ palluoOHaIbHBIM I10Ka3aTelleM U €€ CBOMCTBA.

AjredOpanyeckue BbIpaKeHHs

ToxnecTBeHHble MNpeoOpa3oBaHMs BBIPAXKEHHUH, cofepXKalMX KOpeHb N-i  cTemneHu.
ToxnecTBeHHble NpeoOpa3oBaHUs BBIPAXKEHHUH, COIAEPXKALIMX CTEHeHb C PAlMOHAIbHBIM
II0KA3aTeIIEM.

KBanpatubeiii Tpéxusien. KopHu kBajgpaTtHoro TtpéxuiieHa. PasimoxkeHue KBaJpaTHOIO
TpEX4JIeHa HA TMHEWHbBIE MHOXKHUTEIIH.

YpaBHeHus M HEpaBEeHCTBA

bukBanpatHeie  ypaBHeHHs.  IIpumepsl  NpPUMEHEHMI  METOAOB  PABHOCHIIBHBIX
npeoOpazoBaHui, 3aMEHbI IEPEMEHHOI, rpauecKoro MeToJa Ipy pelieHun ypaBHeHui 3-it u 4-i
CTEIICHEN.

Pemenue 1po6HO-pallnOHANBHBIX YpaBHEHUI.

Pemenne cucrem ypaBHEHHMH ¢ JAByMsI NE€peMEHHBIMH. PellleHMe NpOCTEHIINX CHCTEM
HEIMHEHHBIX ypaBHEHUH C JABYMs MEpeMEHHBIMHU. [ paduueckuii METOA pelIeHHS CHCTEMBI
HEJIMHENHBIX YPaBHEHUH ¢ IByMs IepeMeHHbIMHU. CucremMa ABYX HEJIMHEHHBIX YPAaBHEHUH C IBYMs
NIEPEMEHHBIMU KaK MOJIENIb PEaIbHOM CUTYaLlUH.

UYuciioBble HEPaBEHCTBA. PeleHne IMHEHBIX HEPaBEHCTB. Jl0Ka3aTeabCTBO HEPABEHCTB.

KBagpaTtHble HepaBeHCTBA C OJHOM IIepeMEHHOH. PemieHue KBaJpaTHBIX HEPABEHCTB
rpauyeckuM METOJOM M METOJOM MHTEpBalIOB. MeTox MHTEpBajIoB Uil pPalMOHAJIBHBIX
HepaBeHCTB. [IpocTeiiie HepaBeHCTBA ¢ TapaMETPOM.

PenieHne TeKCTOBBIX 3a/1a4 € IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCcTBO ¢ n1ByMs IepeMEHHBIMHU. PelneHue HepaBeHCTBAa € ABYMsI IEPEMEHHBIMHU.
Cucrembl HEPAaBEHCTB € JIByMs IepeMeHHbIMU. ['paduueckuil MeToa pemeHust CUCTEM HEPaBEHCTB
C IBYMS IIEPEMEHHBIMU.

DOyHKUMU

Oynkuusa. CoiicTBa QYHKUMNA: HYIH (YHKIMH, IPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKIUH,
IPOMEXKYTKH BO3pacTaHusi M yObIBaHUS (DYHKIMH, 4ETHbIE M HEUETHbIE (PYHKUMU, HauboJbIIee U
HauMeHbIlIee 3HaUeHUs (QYHKLUU.

KBanpatuunas gynkuus u e€ cpoiictBa. Mcrnonp3oBaHne CBONCTB KBaJApaTUUHON (YyHKIUU
g pemeHust 3anad. Iloctpoenue rpaduka xBagpatuuHoil ¢yHkiuu. Ilonoxenue rpadukxa
KBaJIpaTUYHOW (PYHKLHHU B 3aBUCUMOCTU OT €€ KodpduuueHtoB. ['pabuku pyHkumii y =ax2, y =
a(x —m)?u y = a(x — m)? +n. Ilocrpoenue rpagukoB (yHKIHUII ¢ TOMOIIBIO TPeOOPa30BAHUIA.

HpoGHo-nuHeitHas pynkuus. ccnenoBanue GyHKINN.

@ynkuus Yy = X" ¢ HaTypajbHbIM ITOKa3aTeseM N U e€ rpadux.

YuciioBble MOCJIe10BATEIbHOCTH U NPOTPEeCCHH
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[TonsTne yncnoBoi mocnenoBaTenbHOCTH. KoHeuHbIe 1 OECKOHEUHBIE MOCIEe0BATEIbHOCTH.
OrpanuueHHas MOCJIEIOBATEIHLHOCTD. MoHoTOHHO BO3pacTaroias (yObIBaro1mas)
nocjenoBaTeNbHOCTh. CrnocoObl 3aaHus MOCIENO0BATEIbHOCTH: OINMCATENbHbIM, TaOMUYHBIM, C
MOMOIIBIO (OPMYJIBI N-TO YJI€HA, PEKYPPEHTHBIMN.

ApudmeTtnueckass U reoMmerpuueckas nporpeccuu. CBoicTBa 4IEHOB apU(PMETUUYECKOH U
reoMeTpudeckoil mporpeccuii. dopmynbl N-ro WieHa apudMETHUECKON U TeOMETPHYECKOM
nporpeccuii. DopMynbl CyMMBI TEpPBBIX N  WICHOB apuMETHYECKOM U TEeOMETPUUECKOU
nporpeccuil. 3ajaun Ha MPOLEHThI, 0AHKOBCKUE BKJIAIbI, KPEIUTHI.

[IpencraBieHne O CXOIMMOCTH IIOCIEOBATEIBHOCTH, O CYMMHPOBAaHUU OECKOHEYHO
yObIBaroe reoMeTpuy eCKOM IPOrpecCchy.

Meron MateMaTueckor HHAYKIUU. [Ipocreliime npumepsl.

NPEJMETHBIE PE3YJIbTATBI
K xonny oOyuenus B 7 kjiacce 00y4Jaromuics MOTYIUT CIEIYIOIIUE IPEIMETHBIE PE3yIbTAThI:

Yucaa 1 BBIMUCICHUS

PanmonanbHbie yncha.

[lepexomuTh OT omHOW (POpMBI 3amUcH uucen K Apyrod (mpeoOpa3oBBIBATH AECATUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHYHYI, B YaCTHOCTH B OECKOHCYHYIO
JNECATUYHYIO APOOB).

Hcnonp3oBaTh TOHATHS MHOXKECTBA HATypalbHBIX YHCEN, MHOXXECTBA IEJbIX YHCEll,
MHOXKECTBA pAIlMOHAJBHBIX YHCENI MpPHU PEIIeHUH 3a7a4, IMPOBEACHUHM PACCYX ACHUM U
JTIOKA3aTeJIbCTB.

[TorumaTes 1 OOBACHITH CMBICT TIO3UITMOHHOM 3aMMCH HATYPAJIbHOTO YHCIIA.

CpaBHHBATh M YIIOPSIIOYMBATH pallHOHATBHBIC YU CTIA.

BoimonHsTh, coyeras yCTHbIE M THUCBMEHHBIC TPHEMBI, apuMeTHUYEeCKHue IEHCTBUS C
panMoHANbHBIMA YHWCJIAMH, WCIIOJIb30BaTh CBOWCTBA YHCEN M TpaBWiIa JEHCTBUMA, TPUEMBI
parMOHABHBIX BHIUUCIICHUH.

BrImoHATh 1eHCTBUS CO CTENEHSIMH C HaTYpaJIbHBIMU MOKA3aTENSIMH.

HaxonuTh 3HaYeHHs YHCIOBBIX BHIPAXKEHUM, COAEPKAIUX PALIMOHATIBHBIE YHCIIa U CTEIEHU C
HaTypajJbHBIM I[IOKa3aTelIeM, HPUMEHATH pPa3HOOOpa3HbIe CIOCOOBI U TMPUEMBI BBIYUCIICHUS,
COCTaBJIATh U OLEHUBATH YUCJIOBBIC BBHIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/lad U 3ajad H3
JIpyTrux y4eOHbIX IPEIMETOB.

OKpyrisiTh Yucia C 33JaHHOM TOYHOCTHIO, @ TAKXKE IO CMBICIY MPAKTUYECKON CHUTYyalluw,
BBIMOJIHATh TPHKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OIEHKY 3HAYEHUH YMCIOBBIX
BBIPA)KCHUI, B TOM YHCIIE IPU PELICHUH MPAKTUYECKUX 3a1a4.

PemaTe TekcTOBBIC 3a/aud apU(PMETHYECKHUM CIIOCOOOM, HCIIOJIb30BaTh TAOJMIIbI, CXEMBI,
YepTEKHU, IPyrUue CPEACTBA MPEACTABICHUS TaHHBIX IIPU PEIICHUH 3a1a4.

Pemath mpakTHKO-OPMEHTHUPOBAHHBIE 3aJadyM, CBS3aHHbIE C OTHOLIEHHUEM BEIHYHH,
MPONOPLMOHAILHOCTHIO BEJIMYUH, MPOLEHTAMU, HHTEPIPETUPOBATh PE3YJIbTAThI PEIICHUs 3a7a4 C
y4€TOM OTpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OO BEKTOB.

JemumocTs.

Jloka3pIBaTh U MPUMEHSTH ITPH PEIICHUH 3aJ1a4u MIPU3HAKK 1eIMMoCcTH Ha 2, 4, 8,5, 3,6, 9, 10,
11, mpu3HaKu JETMMOCTH CYMMBI M TIPOU3BEICHHUS IIEJIBIX YHCEIT.

PackanpiBaTh Ha MHOKHTENIM HATYPAJTbHBIE YHCIIA.
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CB0oOOAHO OmEepUpOBaTh MOHATHAMH: YETHOE UYMCIO, HEUETHOE YMCIIO, B3aHUMHO IMPOCTHIE
YHUCIa.

Haxonute Hambonpmuii OOIIMII JENWTENh W HaWMEHbIIEe OO0Iee KpaTHOE YHCel |
MCII0JIB30BaTh UX IIPU PELICHHUH 3a/1a4, IPUMEHATh aIropuT™ EBKkinaa.

OnepupoBaTh MOHATUEM OCTATKA 11O MOJYJIIO, IPUMEHATH CBOMCTBA CPABHEHHI 110 MO YJIIO.

Anredpanveckne BbIpaKeHUs!

BeIpaskeHus ¢ nepeMeHHBIMU.

Vcrionb30BaTh anredpanydeckyi0 TEPMHUHOJIOTHIO M CUMBOJMKY, MIPUMEHATH €€ B Ipolecce
OCBOEHHMS y4eOHOr0 MaTepuala.

HaxoanuTb 3HaueHns: OyKBEHHBIX BBIPDAKEHUHN NPU 3aJaHHBIX 3HAUEHUSAX [1€PEMEHHBIX.

Hcnonp3oBaTh MOHATUE TOXKAECTBA, BBINOJIHATH TOXACCTBEHHbIE IpeoOpa3oBaHUs
BBIPAKEHUH, JOKA3bIBATh TOXKIECTBA.

MHOrou4JieHsbl.

BoimonHaTh npeoOpa3oBaHMs LEJIOr0 BbIPaKEHUS B MHOTOWIEH MpPUBEIEHUEM MOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BommonHaTe gelicTBUS  (CTIOKEHUE, BbIUMTaHUE, YMHOXXEHHE) C OJHOUJICHAMH M C
MHOTOYJICHAMU, IIPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUA (KBaApaT U KyO CyMMBbI, KBaJpat
U Ky0 pa3HOCTH, pa3HOCTb KBaJpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE JJISl YIPOIICHUS
BBIYMCIICHUN.

OcyuiecTBIATh Pa3a0KeHUE MHOTOUJIEHOB HA MHOXKHUTENH C IIOMOILBIO BHIHECEHUSI 32 CKOOKHU
00I11er0 MHOXKUTEJS, TPYIIIUPOBKU CJIaraeMbIX, IPUMEHss (POpMYIIbl COKPAIIEHHOIO YMHOXKEHHUSL.

[TpumensTh npeoOpa3zoBaHUs MHOTOUJICHOB JJISl PELICHUS Pa3JIMYHbIX 337a4 U3 MAaTEMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pPeaibHON MPAKTUKU.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HaTypajbHBIMHU IOKa3aTeNsIMU JJs IpeoOpa3oBaHUs
BBIPAJKEHUI.

YpaBHeHHs U HEPABEHCTBA

Pewate nuHENHBIE ypaBHEHHUs C OJHOW IEPEMEHHOM, NMPUMEHSAS MpaBHJIa Iepexona OT
HCXOJHOr O YPaBHEHMS K PABHOCWIBHOMY eMy. [IpoBepsTh, ABIIsETCA JIM YACIIO KOPHEM YPaBHEHHS.

[TonOGupaTte npuMepsl nap YKCes, SIBISIFOLIMXCS PELIEHUEM JIMHEHHOro YpaBHEHHUS C JBYMS
[IEPEMEHHBIMH.

CrpouTs B KOOpAMHATHOM IJIOCKOCTM TIpapuK JUHEHHOrO ypaBHEHUS C JABYMs
nepeMeHHBIMHU, T0JIB3YSACh rpadMKOM, IPUBOAUTH PUMEPHI PEIIeHUs YPaBHEHUS.

Pemate cucrembl ABYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMHM, B TOM YHCIIE
rpaduuecku.

CocraBisaTh M peuiaTh JMHEHHOE YpPaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YPaBHEHUH IO
YCIOBUIO 3aJauM, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd I1OJY4YEHHBIH
pe3yJbTar.

DOyHKIUA

Koopaunats! u rpaduku.

N306pakaTh HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33JIaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3aIIUCHIBATh YMCIOBbIE IPOMEXKYTKH HA aIreOpanvyeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpANHATAM.

@yHKIUH.

Crpouts rpaduKu TMHEHHBIX (YHKITHIA.

OnuceIBaTh C NOMOINBIO (DYHKIUI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU: CKOPOCTH,
BpEMsl, paCCTOSIHHE, I1€Ha, KOJMYECTBO, CTOUMOCTD, IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboTHI.

HaxonuTts 3HaueHne QyHKIMH 110 3HAUEHUIO €€ apryMeHTa.
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ITonumate rpaduyeckuil cnoco® NpencTaBiIeHUs U aHauu3a HWHGOPMALMM, U3BIEKATh U
MHTEPIPETUPOBATH MH(OPMALIUIO U3 I'PpapUKOB peasibHbIX IPOL[ECCOB U 3aBUCUMOCTEH.

Hcnonb3oBaTh cBoMcTBAa (YHKIMH Uil aHaiu3a rpaduKoOB pealbHBIX 3aBUCHUMOCTEH (HyJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOINOCTOSHCTBA (PYHKIMM, MPOMEXKYTKHM BO3pacTaHus U YObIBaHUS
¢byHkuMU, HanbOobIlIee U HauMEHbLIee 3HaUeHUS QYHKIUH).

Hcnonb3oBaTh rpaduku U1 UCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH, IPU PELIeHUH 3a/1a4
U3 APYTUX Y4eOHBIX IPEIMETOB U PeabHOM KU3HHU.

K koHI1y oOydenus B 8 kiacce 00yJaronuiics MOMYIUT CISTYIOIINE TPEIMETHBIC Pe3YyIbTaThI:

Yucaa 1 BBIMUCICHUS

HppannoHanpHbIe ynca.

[ToHrMaTh ¥ UCITOAB30BAaTh MPEACTABIEHUS O PACIIMPEHUN YUCIOBBIX MHOKECTB.

CB0OOOIHO omepupoBaTh MOHATUAMH: KBAJPAaTHBIA KOPEHb, apu(PMETHUUECKUN KBaJIpPaTHBIN
KOpPEHb, MPPALMOHAJIBHOE YHMCIIO, HAaXOAUTh, OLEHUBATH KBaJApPAaTHbIE KOPHH, HUCIOJIb3Ys IpHU
HEOOXOAMMOCTH  KaJbKyJIATOp, BBINOJHATH MpeoOpa3oBaHUsl  BBIpAXKEHHH, comepKamux
KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBONCTBA KOPHEH.

Hcnonb3oBaTh HayalbHbIE NPEACTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN JJIs
CpPaBHEHHUS, OKPYIJICHHWS M BBIUMCICHUN, M300pa)kaTh NEHCTBUTENbHBIC YMCIAa TOYKAMU Ha
KOOPJIMHATHOW MPSIMOU.

Hcnonb3oBaTe 3amucu OOJBIIMX M MalbIX YHCENT C TOMOIIBI0 JNECITHUYHBIX ApoOeH u
creneHeil uyucna 10, 3anuchiBaTh M OKPYIJIATh 4YHUCIIOBBIE 3HAYEHUs PEAJIBHBIX BEJIMYHUH C
HCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHMIA.

JemumocTh.

CB0060OAHO OMEpUPOBATH MOHATHEM OCTaTKa MO MOAYJII0, IPUMEHSATh CBOMCTBA CPaBHEHUH 110
MOJYJII0, HAXOJUTh OCTaTKH CyMMBI U IPOU3BEIEHUS 110 TAaHHOMY MOJYJIIO.

Adredpandeckue BbIpaKeHUS

JpoOHO-palinoHaIbHbIE BEIPAKEHHUSL.

Haxonuth nomyctumMble 3HaY€HUs IEPEMEHHBIX B IPOOHO-PaIlHOHAIBHBIX BBIPAXKECHUSIX.

[IpumeHsATH OCHOBHOE CBOWCTBO palliOHAIBHOU JPOOH.

BoimonHATe npuBeneHHE anredpandyeckux ApoOe K o0IlieMy 3HaMEHATeNlo, CIIOKEHUE,
YMHOXKEHHUE, JeJIeHNE anredpandeckux apooei.

BBINOMHATH TOXIECTBEHHBIE TPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHH.

[IpumensTs npeoOpa3zoBaHUsl BBIPAKEHHUN AJI pEUISHHs pa3IMYHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, U3 PeajibHOMN MPAKTUKU.

Crenenu.

[IpuMeHATh TOHATHE CTENEeHW C LEeJbIM IMOKa3aTeleM, BBIMOJIHIATh MPeoOpa3OBaAHUS
BBIPAKEHUH, COlepKalMX CTEIEHU C LEJIbIM [10Ka3aTEIEeM.

HppannoHanbHbIE BBIPAXKEHUS.

Haxomute  nomycTtuMble  3HAYEHUSI MEPEMEHHBIX B BBIPAXKEHUAX,  COJEpKaIIUX
apudmMernueckue KBaJpaTHble KOPHHU.

BoimonnaTs npeoOpa3zoBaHus HPpallMOHAIbHBIX BbIPa)KEHUH, UCIIONb3YsI CBOWCTBA KOPHEH.

YpaBHeHHs U HEpaBeHCTBA

PemaTe kBaspaTHbIE ypaBHEHUS.

Pemate 1poOHO-paliMoHaIbHBIE YPABHEHUS.

Pewats inHeliHBIE YypaBHEHUS C ITApaMETPAMU, HECJIOKHBIE CUCTEMBI JIUHENHBIX YPaBHEHUIN
C mapaMeTpaMH.
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IIpoBoAMTE HCCIENOBAaHUSA YPaBHEHUN M CHUCTEM YpaBHEHHil, B TOM YHCIE C NPUMEHEHUEM
rpaduyecKkux MpeacTaBieHUil (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WJIM CHUCTEMa YpaBHEHMM
peleHus, €ClIM UMEET, TO CKOJIbKO, U IIPOUEE).

[lepexonuTh OT cioBecCHOM (OPMYJIHMPOBKU 3ajauu K €€ aireOpandyeckodl MoOJEIu ¢
MIOMOIIIbIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJaui OJy4YEeHHBIN pe3yJIbTarT.

[IpuMeHsATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPAaBHEHMS, OLEHKU, pellaTh JHHEHHbIE
HEpaBEHCTBA C OJHOW TIEPEMEHHOW M WX CHUCTeMBl, JaBaTh T'pa(UUECKyl0 HIUIIOCTPALIUIO
MHOYKECTBA PEUICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIAA

IloHumate U HCNONb30BaTh (PYHKIMOHAJIbHBIEC MOHATHUS U S3bIK (TEPMHHBI, CHMBOJIMYECKUE
0003HAYEHHUS), ONPEAETATh 3HaUeHHE (YHKIMU MO 3HAYCHUIO apryMEHTa, ONpEesiTh CBOHCTBA
¢yHkuuu no e€ rpaduky.

Ctpouts rpaduky yHKIHH , ONMCHIBATh CBOMCTBA YN CIOBON (DYHKIMHU 1O €€ rpauky.

K xoHIly 00yueHus B 9 kjacce o0yyaromuiics MONyduT CIeIyI0IHUe NPeIMEeTHbIE Pe3yJIbTaThl:

Yuciaa 1 BHIYHCTCHUSA

CB0oOOJHO omepupoBaTh MOHATHAMU: KOPEHb N-il CTENeHH, CTENeHb C pPaldOHAJIbHBIM
[I0OKa3aTelleM, HaXOAUTb KOPEHb N-U CTENEHU, CTEIEHb C pallMOHAIBHBIM I1OKA3aTEIEM, UCIIOIb3Ys
OpU HEOOXOAMMOCTH KaJIbKYJISTOp, HNPUMEHSATHh CBOWCTBAa KOpHA N-ii CTENEHH, CTENeHH ¢
palMOHAJIBHBIM IIOKA3aTENIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEI MPU PEIICHWH 3a]ad,
IIPOBEJICHNHN PACCYKIEHUN U JOKA3aTENbCTB.

CpaBHMBaTh U yNOpSAAOYNBATh JACHCTBUTENBHBIE YMCIIA, OKPYIJIATh ACHCTBUTEIBHBIE YUCIIA,
BBINIOJIHATH IPUKHJIKY pe3yiIbTaTa BIUYMCIECHUH, OLIEHKY YHCIOBBIX BBIPAKECHUM.

Adredpandeckue BbIPpaKeHUs

CB00OOIHO OnepHpoOBaTh MOHATHEM KBAJPATHOTO TPEXUJIEHA, HAXOAUTh KOPHU KBaJIPaTHOTO
TpEXUIICHA.

PacknanpiBaTh KBaipaTHBIA TPEXUIIEH HA JIMHEHHBIE MHOKUTEIH.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHeWHble M KBaJpaTHbIE YpaBHEHUS, YPaBHEHHUs, CBOJAAILIMECS K HHUM, APOOHO-
palMOHAJIbHBIE YPAaBHEHMUS.

PemaTh HecI10)KHBIE KBaIpATHBIE YPABHEHHUS C TApaMETPOM.

Pemate MHEHHBIE HEPABEHCTBA, KBAAPAaTHbIE HEPABEHCTBA, HCIOIb30BAaTb METOJ
MHTEPBAJIOB, M300pakaTh pellIeHHEe HEpaBEHCTB HA YUCIOBOW IPSAMOM, 3alMCBIBATh PELICHHUE C
IIOMOLLBIO CUMBOJIOB.

PemaTtp cucreMbl IBYX JIMHEHHBIX YPaBHEHHMHM C JBYMS IEPEMEHHBIMH M CHUCTEMBI ABYX
YPaBHEHMI, B KOTOPBIX OAHO YPABHEHUE HE SABISACTCS JTMHEHHBIM.

PemaTp Hec10KHBIE CUCTEMBI HEIMHEHMHBIX YPABHEHUH C IAPAMETPOM.

[IpuMeHsTh METO/bl PaBHOCUJIBHBIX IPe0Opa3OBaHUi, 3aMEHBI MEPEMEHHOM, rpapuuecKoro
MeTo/a MpU PEeLUIeHUH ypaBHEHUH 3 -1 u 4-ii cTeneHen.

PemaTte cucreMsbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE KBAJPATHOE
HEpaBEHCTBO, M300pakaThb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YHUCIOBOM MpsSMOM, 3aMuChIBATH
pEILIEHKE C TOMOIIBI CUMBOJIOB.

PemaTp ypaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OIPAHUYECHUIMHU, HAIIPUMED,
B LIEJIBIX YHCIIAX.
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ITpoBOAUTE MCCIEOBAHUS YPaBHEHUH U CUCTEM yPaBHEHMM, B TOM YHUCIE C MPUMEHEHHEM
rpaduyecKkux MpeacTaBieHUil (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WJIM CHUCTEMa YpaBHEHMM
peleHus, €ClIM UMEET, TO CKOJIbKO, U IIPOUEE).

Pematp TekcToBble 3ajaud  anreOpamvyeckMM CHOCOOOM C TOMOINBIO  COCTaBJIEHUS
ypaBHEHUI1, HEPaBEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUs, HEPAaBEHCTBA U MX CHCTEMBI JUIsl COCTABJIEHUS MaTeMaTHUECKON
MOJENM peaJbHOW CHUTyallud WIM TNPUKIATHOM 3aJayd, HWHTEPIPETUPOBATh IOJy4YEHHBIE
pe3yJIbTaThl B 3aJJaHHOM KOHTEKCTE.

YucioBble NOCI€10BATEILHOCTH M IPOrPeccHu

CB0OOTHO OmEepUpOBaTH MOHATHAMM: 3aBUCHMOCTb, (DYHKIHS, rpapuk (QYHKIUH, MTpsMas
IPONOPIMOHANBHOCTh, JIMHEHHAas (QyHKOMA, oOOpaTHas MPONOPIHOHANIBHOCTh, Mapabona,
runepooia, KyCOYHO-3a1aHHast QyHKITHS.

UccnenoBaty ¢yHkuuioo no e€ rpaduky, yCTaHaBIMBaTh CBOWCTBAa (YHKIUI: 00JaCTh
OIIpeNeNIeHHs, MHOXECTBO 3HAu€HWH, HyIM (QYHKIUH, HPOMEKYTKH 3HAKOIOCTOSHCTBA,
IIPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, YETHOCTb M HEUYETHOCTh, HAMOOJIblIIEE M HAaUMEHbIIee
3HAYEHUs!, ACUMITOTHI.

PacriozHaBaTh KBaJpaTUYHYIO (YHKIMIO 1O (GopMyJe, IPUBOAUTh MPUMEPHI KBAAPATUUHBIX
(byHKIMI 13 peanbHOH KU3HU, (PU3UKH, TEOMETPHH.

Omnpenensats nojoxeHue Trpaduka KBaIpaTUYHOM (YHKIMM B 3aBUCUMOCTH OT €&
KO3 (PUIIMEHTOB.

CrpouTts rpaduk KBagpaTUIHON (PYHKIMH, ONKCHIBATH CBOMCTBA KBAJIPATUUHON (PYHKIIMHU 110
eé rpaduxky.

Hcnonb30BaTh CBOMCTBA KBAAPAaTHUHON GYHKIIUU JJIS1 PEIICHUS 3a/1a4.

Ha npumepe kBaapatuunoit ¢yHkimu ctpouth rpaduk ¢ynkumu y =af(kx + b) + ¢ ¢
MIOMOIIIBIO TpeoOpa3oBanmii rpaduka Gynkuun y=f(X).

WnmocTpupoBaTh C MOMOILIBIO TpaduKa pealbHYI0 3aBHUCUMOCTh MM TPOIECC MO HUX
XapaKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTpUYeCKasi MPOrpeccuu

CBoOOTHO  omepupoBaTh  MOHATHAMHU:  IIOCIEIOBATEIBHOCTh, apuMeTHUecKas U
reoMeTpruyecKkas Iporpeccuu.

3ajaBaTh IOCJIEOBATEIbHOCTH pPAa3HBIMU CIIOCOOAMH: OIMCATENbHBIM, TaOJIUYHBIM, C
HOMOIIBIO (OPMYJIBI N-TO WieHa, PEKYPPEHTHBIM.

BbINONHATE BBIYUCIEHHMS C HUCIONb30BaHUEM GOpMYJ N-ro ujeHa apupMeTH4ecKod u
reoOMEeTPUYECKON MPOrpeccHii, CyMMBbI IIEPBBIX N YJIEHOB.

N300pakaTh 4JIeHbI OCIEI0BATEILHOCTH TOUKAMU Ha KOOPIMHATHOM MJIOCKOCTH.

PemaTh 3a1aum, CBA3aHHBIE C YMCIOBBIMU I1OCIEOBATEIbHOCTAMH, B TOM YMCIIE 3aJaud U3
peasbHO XKHU3HU (C UCIIOJIb30BAaHUEM KaJIbKYJIATOPa, HUGPOBBIX TEXHOIOTU).

PacnosnaBaTh M IPUBOAUTH NMPUMEPHl KOHEUHBIX U OECKOHEUYHBIX IOCIIENOBATEIbHOCTEH,
OrpaHUYEHHBIX MOCJIE0BATEIILHOCTEM, MOHOTOHHO BO3PACTAIOINX (yObIBarommx)
II0CJIEI0OBATENBHOCTEN.

HmeTs mnpencraBieHHE O CXOJUMOCTU IOCIEJOBATENIbHOCTH, YMEThb HAaXOIUThb CYMMY
0EeCKOHEYHO yObIBaIOLIECH reOMETPUYECKOM MPOrpecCru.

[IpuMeHsTh METOJI MAaTEMAaTUYECKON MHIYKIIMH MTPH PELICHUH 3ajau.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaunMeHoBaHMe pa3ieioB U TeEM (uudposbie)
Ne o/ KonrTpoasubie | IlpakTuyeckue
MporpaMmmbl Bcero o6pa3oBaTe/IbHbIE
padoThI padoThI
pecypcnbl
1 YUCJIA 1 BBIYMCJIEHHW L. 11 1 0 bub6munorexa IIOK
ParnmonanbHbIe Yncia (MIOBTOPEHUE) https://m.edsoo.ru/7f415b90
9 OYHKIWUN. KoopauHaTsl 1 17 1 0 but6mmoreka [JOK
rpadukn. OyHKIUH https://m.edsoo.ru/7f415b90
3 AJITEBPAMYECKUE BBIPAXKEHN . ; 0 but6moreka [JOK
BeipaxkeHust ¢ mepeMeHHbBIMU https://m.edsoo.ru/7f415b90
4 VPABHEHI/I{I N CUCTEMBI 10 1 0 bubmoreka [JOK
YPABHEHMUMU. Jluneiinbie ypaBHEHUS https://m.edsoo.ru/7f415b90
5 UNCJIA U BBIYMCJIEHM . CTenens ¢ 6 0 bub6morexa IIOK
HATypaJbHBIM ITOKa3aTeleM https://m.edsoo0.ru/7f415b90
6 AJITEBPAMYECKUE BBIPAXXEHI . 23 1 0 but6mmoreka [JOK
MHoroueHbl https://m.edsoo.ru/7f415b90
7 AJITEBPANYECKUE BBIPAXKEHU . 14 1 0 bubmmoreka [IOK
®opMyIIbl COKPAIEHHOTO YMH O’KEHHS https://m.edsoo.ru/7f415b90
0 bubmoteka [IOK
8 UNCJIA 1 BBIUMCJIEHUS. JenumocTh 10 0 https://m.eds00.ru/7£415b90
. 0 bubmoteka [IOK
o OYHKLMH. Juneiinas pymiuns 16 1 https://m.edsoo.ru/7f415b90
YPABHEHI/I}UI N CUCTEMBI 0 BuGmorexa LIOK
10 YPABHEEII/H/I. CucreMbl JIMHEWHBIX 14 1 https://m.eds00.ru/7£415590
ypaBHCHUI
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11 [ToBTOpenue, 0600IICHNHE, 8 1 0 bu6moreka IIOK
CHCTEMAaTHU3alNs 3SHAHHMA https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0
8 KJIACC
KoanuecrBo yacos DJIeKTPOHHBIE
Ne i/ HanmeHoBaHue pa3aesioB U TeM Konrponpnpie | Tpaxtuseckue (mudposbie)
NPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 YPABHEHUA U HEPABEHCTBA. 20 1
Hepagenctsa
5 UNCJIA 1 BBIYMCJIEHU . KBanpaThsrii 17 1
KOpEHb
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 1
KBanpaTtHbie ypaBHEHUS
4 AJITEBPAMYECKHWE BBIPAXKEHNM L. 17 1
JpoOHO-paIinoHaIbHBIC BEIPAKCHHS
5 YPABHEHUSA U HEPABEHCTBA. 19 1
JpoOHO-parimoHa bHbIC YPaBHEHUS
6 OYHKIINN 15 1
7 AJITEBPAMYECKHWE BBIPAXKEHNM L. 14
Crenenu
8 UNMCJIA 1 BBIYMCJIEHUS. JenmumocThb 7 1
9 [ToBTOpEHUE, 0606H16HIiI’€, 10 1
CHUCTeMaTH3aIus 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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9 KJIACC

Konu4yecTBo 4yacos JJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrtpoasnsie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 OYHKIMN 25 1
9 YPABHEHUMA 1 HEPABEHCTBA. 15 1
KBanpatHbie HEepaBeHCTBa
3 YPABHEHMA 1 HEPABEHCTBA. o5 1
VYpaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI
4 UNCJIOBBIE ITOCJIEJOBATEJIBHOCTHU o5 1
N ITPOI'PECCUN
5 AJITEBPANYECKUE BbBIPAKEHU . 12 1
Crenesb ¢ pallMOHaIbHBIM I10Ka3aTelIEM
5 [ToBTOpEHue, 00600IICHNE, CHCTEMATH3AIUS 34 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» HA
YIJYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJBHASA 3AIINCKA

['eomerpusi kak OOWMH M3 OCHOBHBIX pa3JeJOB IIKOJBHOM MaTEMaTUKH, MUMEIOIIUHA CBOEU
HEeNbl0 00ECleyuTh H3y4YeHHE CBOMCTB M pa3MepoB (uryp, MX OTHOIIEHUH U B3aUMHOE
pacroioxeHue, ONMUpaeTcs Ha JIOTHYECKYI0, JI0Ka3aTelbHYI JMHUIO. LleHHOCTh wu3ydeHus
TreOMETPUM Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUS 3aKJIIOYAeTCs B TOM, YTO OOy4aromuiics
YUUTCS TPOBOJAUTH JIOKA3aTEIbHBIE PACCY)KIEHUS, CTPOUTh JIOTMUECKHE YMO3aKJIIOUEHHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPKIACHUS W CTPOUTHh KOHTPHPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXAeHUsI «OT MPOTUBHOI'O», OTJIMYATh CBOMCTBAa OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
yrBepxkaeHuss. Ocoboe 3HaueHHe qoKa3aTeNbHAs JHHHUS WUMEET U1 YriyOJIEHHOTO H3y4eHHS
MaTEeMaTUKH.

enpro M3ydyeHUsi TEOMETPUU SIBISIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA MpPHU PEIICHUU
KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3aJay, BCTPEYAIOIIMXCS B PEATbHON KU3HH.
OOyuaromuiics IOJDKEH HaydUThCS OMPENENsITh Fe€OMETPHUEcKYylo (UTYpy, ONMUCHIBATH CIIOBaMHU
4epTEXK WM PUCYHOK, HAMTH TUIOMIAh 3€MEIbHOIO y4acTKa, PACCUUTHIBATH HEOOXOAUMYIO JATUHY
ONTOBOJIOKOHHOTO Kalens wuiau Tpedyemble pasMepbl Tapaka [Uisi aBTOMOOHWIIA. JTOMY
COOTBETCTBYET BTOpas, BbIUMUCIUTEIbHAS JUHUS B U3ydyeHUU reomerpuu. Ilpu pemeHun 3anay
IPAaKTUYECKOr0 XapakTepa OOydaloLIUIiCs Y4YUTCSI CTPOMTh MAaTeMaTHUYECKUE MOJENU pPeabHbIX
KU3HEHHBIX CHUTYyallMil, MPOBOAMTH BBIYMCIEHUS U OLEHUBATh aJE€KBATHOCTh IOJyUYEHH Oro
pe3yJibTaTa.

Oco0OeHHOCTh y4eOHOTO Kypca YIIyOJIEHHOTO HM3YyUYEHUS T€OMETPHH COCTOMT B TOM, YTO
o0yyaronecs: He MPOCTO 3HAKOMSITCS C ONpeAeNEHHBIMU MOHITHIMH, @ YBEPEHHO OBJAJIEBAIOT
umu. CyliecTByIOUIME TEMbl IpOorpaMMbl 0a30BOro Kypca TE€OMETpUH H3ydaloTcs Ha Oosee
rIyOOKOM ypOBHE, a 00y4arolmecss TpuoOpeTaroT YMEHHs, IOMOTAIOIINEe UM YBEPEHHO TPUMEHSITh
CBOM 3HAHMs HE TOJIBKO B MaTeMaTHKe, HO U B CMEXHBIX INpeaMeTax, Mpexae Bcero (Gpusuke u
UHPOPMATHKE, a TaKXKE MOJb30BATHCSA IMOJYYCHHBIMH 3HAHMSAMHU TpPU PEIICHUH TNPAKTHYECKHX
3azad.

CornacHo yueOHOMy MIaHy B 7-9 kimaccax wu3ydaercd yriyOn€HHbI ydeOHBI Kypc
«l"'eomeTpus», KOTOpBIM BKIIOYAET CIEAYIOIME OCHOBHBIE pasaensl conaepxkanus: «Hadama
reomerpun», «TpeyronbHukn», «OKpyKHOCTb», «UeTblpéxyronpHukn», «Ilomobue», «3neMeHTh
Tpuronomerpun», «llnomann», a Taxke «Meron koopauHaT», «Bektopb», «lIpeobpazoBaHus
MJIOCKOCTH.

Ha u3yuenue yuedbHoro kypca «I'eomerpusi» orBoautcs 306 gacoB: B 7 kiacce — 102 gaca (3
yaca B Henmenmo), B 8 kimacce — 102 gaca (3 waca B Hemeno), B 9 kiacce — 102 yaca (3 vaca B
HEJICIIIO).
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COJEPXAHUE OBYYEHUSA
7 KJIACC

Hauasa reomerpuu

HcTopus BO3ZHUKHOBEHUS U pa3BUTUA reoMerpuu. HauanbHble noHaTusa reomerpuu. Touxa,
npsiMasi, OTpe30K, yd. [Tonarue 06 akcuome, Teopeme, 10Ka3aTEIbCTBE, OMPEIEICHUN.

B3anMHoe pacronokeHue Touek Ha npAMoi. M3Mepenne IMHbI OTpe3Ka, pacCTOSIHUE MEXIY
TOYKAMH.

[Tonynnockocte u yros. Buael yrimo. M3mepeHue BennuuH yriaoB. BeprukanbHble H
CMexHBbIe yribl. [lapannensHsie U MepIeHIUKYISIPHBIE IIPAMbIE. PacCcTossHME OT TOYKH 0 MPSMOM.
buccekrpuca yrna.

JlomaHas. Buas! nomansiX. /[imHa noMaHoi. MHOroyronsHuKU. [lepumerp MHOrOyroibHUKA.
[ToHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOT OyT OJIbHUKAX.

IlepBruYHBIE IPEICTABICHUS O PABEHCTBE QUTYp, UX PACIIOIOKEHHH, CHMMETPUU.

IIpocteiimme noctpoeHusi. UHCTpYMEHTSI 1JIsl U3MEPEHUN U TIOCTPOEHUM.

TpeyroJbHUKHN

Bunbl TpeyroiabHUKOB: OCTPOYrOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MenuaHa, OucceKkTprca U BbICOTa TPEYTrOJIbHUKA.

PaBencTBO TpeyronbHukoB. IlepBblii M BTOpOM NpU3HAKU PABEHCTBA TPEYrOJIbHUKOB.
PaBHOOepeHHBIE TPEYrONbHUKM W UX CcBoiicTBa. [Ipu3HaK paBHOOEIPEHHOIO TPEYroJbHUKA.
Tperuii npu3HaK paBEHCTBA TPEYTOJbHUKOB.

CooTHOWmEHUsT MEXAY CTOPOHAMHM M YIVIAMH TpeyrosibHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHCcTBO 0 JyIMHE JIOMaHOM.

CummMmerpuunbie purypsl. OCHOBHBIE CBOWCTBA 0ceBOI cuMMeTpuu. [lpumepsl cummerpun B
OKpPY>KaloIlleM MHUpe.

IHapaaneabHbie npsimbie. CymMMa yIiiOB MHOIOYI0JIbHHKA

[TapamienbHOCTh NPAMBIX, MCTOPUYECKUE CBEIEHUSA O MocTynate EBkimMaa U O poiu
JlobaueBckoro B OTKPBITUM HEEBKJIUAOBOM reoMerpuu. CBOICTBAa W TNMpHU3HAKH MHapajulieIbHBIX
npsmbiXx. CyMMa yriioB TpeyroibHUKa. BHemHue yribel TpeyroiapHuka. CymMmma BHYTPEHHHMX YIJIOB
MHOTOYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOyT OJIbHUKA.

IIpsiMOyro/ibHbIEC TPEYT0JIbHUKH

IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHUKOB. IleprneHauKylsip M HaKJIOHHAs.
CBOMCTBO  MeAMaHbl  MPSMOYIOJbHOTO  TPEYroJIbHUKA, MPOBEAEHHONM K  TUIIOTEHY3E.
[IpssMOyTOJIbHBIN TPEYTOJbHUK C yriioM B 30°.

OKpy:XHOCTH

IToHATHS OKPYKHOCTU M Kpyra. DJIEMEHTHI OKPYKHOCTH M Kpyra: LEHTp, paiuyc, 1uaMeTp,
XOpAa, UX CBOMCTBA. B3auMHOE pacronoxeHne OKpYy:KHOCTH U npsmoiu. KacarenpHasa u cekymas K
OoKkpyx’HOCTH. OKpPYKHOCTb, BIIUCAHHAs B yroi. [Ipocrelimme nocTpoeHus ¢ MOMOIIBI0 HUPKYJIS U
JIMHEUKHU.

I'eomeTpuuyeckue MecTa TO4EK

Ilonatne o reoMerpuueckoM Mecre Touyek. lIpumepsl reoMeTpuuecKMX MECT TOYEK Ha
IUIOCKOCTU. buccekTpuca yria U CepeiAMHHBII NEPHEHAMKYJAP K OTPE3KY KaK NeOMETPHYECKUE
MecTa TodeK. OnucaHHas OKpPYKHOCTh TPEYIroOJibHUKA, €€ LEeHTp. MeToa IreoMeTpu4ecKUX MeECT
TOYEK IIPU pelieHuu reomerpudeckux 3anad. CI13 u I'T13-9. Camapckuii noowunHukogulii 3a600

ITocTpoeHusi ¢ MIOMOLIBIO HUPKYJIA H JIUHEHKH

Ucropuueckue cBenenus. OOOCHOBaHMS NTPOCTEUIIMX MOCTPOECHUM, 3Tambl 3aJadyd Ha
IIOCTPOEHMS, PELICHUE 3a7]a4 HA TOCTPOCHHUE LIUPKYJIEM U JIMHENKOM.
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8 KJIACC

YeThIpEXYroabHUKHA

[Tapanienorpamm, ero npu3Haku u coiicta. [IpsiMoyrossHuK, poM0O, KBapat, UX MPU3HAKU
u cBorictBa. Tpameuusi. PaBHOOeapeHHasr Tpamenus, e€ CBOWCTBAa M INpHU3HAKU. [IpsAsMoyroibHas
tpanenus. CpeaHsis TUHUS TPaNeLuH.

Cpennsiss nuHUS TpeyrojbHUKAa. MeTon yABOEHHS MeIuaHbl TpeyrojbHuka. Teopema o
NIEPECEUYECHNH MEINaH TPEYTr OJIbHUKA.

Teopema @arneca, TeopemMa O NPOMOPUUOHAIBHBIX OTpe3kax. Teopema BapunboHa miis
IIPOM3BOJIBHOIO YETHIPEX YT OIbHUKA.

LleHTpanbHO-CUMMETPUIHBIC (UTYPHIL.

IMoxooue

[Tomobue TpeyroabHUKOB, Kod(h¢uiueHT momodus. [Ipu3Haku MomoOHUs TPEYroJLHUKOB.
[TpumeHeHue MOA00US PU pelIeHNH TeOMETPHUUECKUX U MPAKTUYECKUX 3a/1ay.

Ilnomans

[Tonsitre o mmomanu. CroiicTBa TuIonaaei reomerpudeckux ¢puryp. [Ipocreitmme hopmyJisl
JUTS TIIOIAU TPEYTOJbHUKA, Mapaiesorpamma, pomoa u tpaneuuu. [1nomanu nogoOHbIX uryp.
OTHOLIEHHE MJIOWIAIE TPEYTrOAbHUKOB. [Ipumenenue nonyuyenHvlx 3HaHuiul 6 dHcuznu. Bonowckas
KApmMOHHAs MAHYaxmypa»

Teopema IIndaropa

Teopema Iucdaropa. [Ipumenenne treopemsl [Tudaropa npu pemennn npakTUYECKUX 3a1au.

DJIeMEeHTbI TPUTOHOMETPHUH

CHHYC, KOCHMHYC, TaHT€HC M KOTAHIE€HC OCTPOr0 YyIJIla IpPsSMOYTOJbHOIO TPEYTrOJbHUKA.
Tpuronomerpuueckue ¢yHknuu yrioB B 30° 45° u 60°. IIpomopuuoHaibHbIE OTPE3KH B
IIPSIMOYT OJIbBHOM TPEYTOJIbHUKE.

VYriibl ¥ 4eThIPEXYroJbHUKHU, CBSI3aHHBIE ¢ OKPYKHOCTHIO

BrnucanHble M LEHTpadbHBIE YIJIBI, YIOJl MEXKAY KAaCaTEIbHOM M XOPAOW. YTIJIBI MEXAY
XOpAaMH W CEeKyIIMMHU. BrucaHHble ¥ ONHMCaHHBIE OKPY)XHOCTH  TPEYTrOJbHUKA U
4eThIpEXyronbHuk. (CBOWCTBA M TNPU3HAKKM BIHCAHHOTO YETHIPEXYrojbHUKA. B3ammHoe
pacrionoxeHue ABYX OKpyxkHocTted. Kacanme okpyxHocTedl. OOmme KacaTtelbHble K JIBYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocunyc, Tanrenc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
®opmynbl npuBeneHus. PemieHune TpeyroabHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHdyeckuxX 3ajad C MCIOJIb30BAHMEM TEOPEMBbl KOCHHYCOB U TEOPEMBbI CHHYCOB.
Pemienue 3aau reoMeTpuueCKOl O THUKH.

Tpuronomerpuueckue GopMyibl [ IUIOMIAAM TPEYroJibHUKA, Mapajienorpamma, pomoa,
tpanenuu. ®opmyna ['epona. ®opmyia miaoma iy BbIIYKIOr0 Y€ThIPEXYTOIbHUKA.

Iloxo0ue TPEyroJIbHUKOB

Xopabl U MOAOOHBIE TPEYTrOJIBHUKH B OKPYXHOCTU. TeopeMa O NMPOU3BEAEHUH OTPE3KOB
XOpA, TEOpeMbl O IPOU3BEIACHUU OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTe KacaTelIbHOM.
[IpumeneHue mpu pelieHuu reoMerpudeckux 3anad. Teopembl UeBel u Menenas. Ilonsatue o
FOMOTETHUH.

MeTtox KOOpAUHAT

YpaBHeHHE TPSIMOM Ha IUIOCKOCTH. YTJIOBOW KOd(D(UIMEHT W CBOOOIHBIA UJEH, UX
reoMeTpudeckuii cMmpicia. [lapamiensHOCT, M MEPHEHIUKYISPHOCTh MNPSAMBIX (depe3 YrioBOH
KO3 (PUIIMEHT).

VYpaBHeHUuE OKpyKHOCTH. HaxoxaeHue mepecedeHuid OKpYKHOCTEH M TpPSMBIX B
koopauHatax. Popmyna paccTOSIHMS OT TOYKM 10 mnpsmou. Ilnmomans mapamienorpaMma B
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KOOpJMHATaX, MOHATHE 00 OpHUEeHTUpPOBaHHOW Momanu. IIpuMeHeHHMe MeTona KOOpIWHAT B
IPAKTUKO-OpU EHTUPOBAHHBIX T€OMETPUUECKUX 3a/1adax.

BexkTopsl

BekTopsl Ha miockoctu. CioeHHEe U BbIYUTAHME BEKTOPOB — IIPaBHJIa TPEYrOJbHHUKA U
napajuienorpaMma. YMHOXKeHHe Bekropa Ha uucio. Koopaunatsl BekTopa. CloxeHue u
BBIYMTAHUE BEKTOPOB, YMHOXKEHHUE BEKTOPAa Ha YHUCIO B KoopauHartax. [IpuMeHeHHe BEKTOPOB B
¢du3nKe, EHTP Macc.

[Tonsitne o Oasmce (Ha mIockocTh). Pasmoxenuss BekTopoB 1o Oaszucy. CkamsipHOE
POU3BEJCHHE BEKTOPOB, T'€OMETPUYECKUII CMBICT M BBIpAaKEHHE B JIEKapTOBBIX KOOpAMHATAX.
JucTpuOyTUBHOCTh CKaJsIpHOrO mpou3BeneHus. CkaispHOe NPOU3BEICHHE U IMPOCHHpPOBAHUE.
[TpuMeHeHuEe CKaJSIpHOTO NPOU3BEINEHHUS BEKTOPOB U HAaXOXKIEHHUS JJIUH U YIioB. Pemienue
reOMETPUYECKUX 3a/1a4 C TOMOIIBIO CKAJIIPHOIO IPOU3BEIECHUS.

JJIMHA OKPYKHOCTH M IJIOLIAb Kpyra

[IpaBunbHBIE MHOrOyrosibHUKHU. JlnnHa okpyxHocTu. ['pamycHas m paauaHHas mepa yria,
BBIYMCIIEHUE JJMH AYyr OKpykHocTed. Ilnomane kpyra, cekropa, cermeHta. lcropuueckue
cBeleHUs 00 U3MepEeHUH IJIMHBI OKPY>KHOCTH U TUIOLIAAN Kpyra.

JIBMKEeHU S MJIOCKOCTH

HentpanbHas cummerpus. LlenTpanbHO-cummerpuunbsle ¢urypsl. IloBopor. OceBas
cummerpusi. urypel, CMMMETpUYHBIE OTHOCUTENILHO HEKOTOpOol ocH. [TapannenbHblil mepeHoc.
[Tonatue nBukeHus U ero cpoiictBa. PaBeHcTBO ¢uryp. IIposBieHHs CUMMETpHUH B MPUPOZE,
JKUBOIHCH, CKYJIBNTYype, apxutekType. Kommnosunuu ABMKEHUH (mpocTeiiiye mpuMepsl).
[IpumeHeHue B TEOMETPUUECKUX 3a]lauax

INPEAMETHBIE PE3YJIbTATDI

K koHITy 00ydeHus B 7 Kjacce 00yJaronuiics MOMYIUT CISAYIOINEe TPEIMETHBIC Pe3yIbTaThI:

Pacno3HaBaTh M3y4eHHBIE TE€OMETPUYECKUE (HUTYphI, ONpPEAeNATh WX B3aHUMHOE
pacronokenne, n300pakatb reoMeTpudeckrue QUTYpHhI, BHITONHSITH YEPTEXKH M0 YCIOBUIO 3a/1a4yH.
W3mepsaTh NUHEWHBIC W YTIOBBIC BEIMYMHBI. Pemiars 3a7aud Ha BBIUKCICHUE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenath IPUKUIKY W OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B PEasibHOMN JKU3HH,
pa3MepoB NPUPOAHBIX 00BEKTOB. Pa3nuuate pazMepsl 3TUX 00BEKTOB MO MOPAIKY BETUUNHBL.

CTpouTh YepTEXH K TEOMETPUUECKUM 3a]1a4aM.

[Tonb30BaThCA MpU3HAKAMU PABEHCTBA TPEYTOJIHLHUKOB, UCIOJIb30BATh MIPU3HAKH U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3aau.

[IpoBOIUTE JOrMYECKUE PACCYKIEHUS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb3oBaTbCsd MNpPU3HAKAMM DPABEHCTBA IPAMOYIOJBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MEAWaHbl, TMPOBEAEHHON K THUIOTEHY3€ NPSIMOYTOJIbHOTO TPEYroJbHUKA, B  PEIICHUH
reOMETPUYECKHX 3a]1a4.

OmpenensiTe MapauieNbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexkyuas. OnpenensaTe NapajuleIbHOCTh HPSIMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJHOM NPSIMOM 10 TOUEK APYTOM MPSIMOU.

PemaTp 3a1aun Ha KjeT4aTON Oymare.

[IpoBOIWTE BBIYKCIEHUS W HAaXOAUTh YHUCIOBbIE W OyKBEHHBIC 3HAYCHUS YIJOB B
FeOMETPUYECKHUX 3a/7a4ax C MCIOIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJBHUKOB,
CBOWCTB yriioB, 0OpPa30BaHHBIX MPU MEPECECUCHUN JBYX IMapaJuUICIIbHBIX MPSMBIX CeKyIel. PemaTh
MPAKTUYECKUE 3a/1a4l HAa HAX0XKJAEHHUE YTIIOB.

Brnanets monstem reomerpudeckoro mecra Touek (I'MT). Onpenensite OMcCeKTpHUCY yria u
CEpe/IMHHBIN MEepHeHIUKYJSIp K OTpe3Ky Kak reoMerpuueckue Mecra Todek. [lonb3oBatbes
MOHATHEM TreoMmeTpudeckoro Mecta Touek (I'MT) mnpu moka3aTeabCTBE T€OMETPHUESCKUX
YTBEP)KICHUN U TIPH PEIICHUU 3aj1a4.
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DopMyaMpoOBaTh ONPEIEIECHUS OKPY)KHOCTM M Kpyra, XOpAbl U JAMAMETpa OKPYXKHOCTH,
YBEPEHHO BJIAJIETh UX CBOWCTBAMHU. YMETh JOKA3bIBaTh U IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH
3a1ay.

Bianete NOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh HaxOIUTh €€
neHTp. Jloka3piBaTh M MCIIONB30BaTh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrojbHUKA
IIEPECEKalOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEJUHHBbIE MEPIEHAUKYISAPbBl K CTOPOHAM
TPEYTOJILHUKA IIEPECEKAIOTCS B OJJHON TOYKE.

Bragete moHsATHEM — KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BaTbCA  TEOPEMOM O
NEPIIEHIUKYJIIPHOCTH KacaTeIbHOM M paauyca, NMPOBEAEHHOrO K TOYKe KacaHud. Jloka3piBaTh
PaBEHCTBO OTPE3KOB KACaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX M3 OJHOW TOYKU, U NPUMEHSIThH
3TO B PELICHUHU I'€OMETPUYECKUX 3a1ad.

Jloka3plBaTb M MPUMEHATb IMPOCTEHININE TIE€OMETPUYECKHE HEPABEHCTBA, IIOHMMAaTh HX
MIPAKTUYECKUI CMBICIL

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKNE TOCTPOCHUS C TIOMOLIBIO LIUPKYJIA U JTMHEHKH.

K koH1y 00y4enus B 8 kjiacce o0y4aronuiicst MOIy4UT CIEAYIOIIKE IPEAMETHBIE PE3YJIbTATHI:

PacniosHaBaTh OCHOBHBIE BHJbI UYETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, I0JIb30BATHCS HX
CBOMCTBAMH IIPU DEIICHUH TE€OMETPUYECKUX 3ajad. Pa3znuuare NpU3HAKM U CBOMCTBA
napajienorpamMma, pom6a M IpSAMOYrOJbHHMKA, JOKa3blBaTh HUX M YBEPEHHO IPUMEHATH IpH
pELIEHNH N'eOMETPUUECKUX 3aau.

Vcnionb30BaTh CBOWCTBA TOUKM IIepecedeHMs MequaH TpeyroibHHMKa (ILIEHTpa Macc) B
pELIeHnH 3aaad.

Bianets noHsATHEM CpelHEN JIMHUM TPEYTrOJdbHUKA U TPAINleMK, IPUMEHATh UX CBOMCTBA IIPU
pelleHnH  reoMerpudeckux 3amad. Mcmonb3oBate  Teopemy Dameca u TeopeMy O
IIPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHSTH UX JUISl PELICHUs IPAaKTUUYECKUX 3a/1ad.

PacriozHaBaTh IEHTPaTbHO-CUMMETPUYHBIE (UTYphl M HCIOJIB30BaTh MX CBOWMCTBA IpH
pelLlIEeHNH 3a1a4.

Bnaznets noHsTHAMH 000U TPEYroJbHUKOB, K03 uineHTa mogodus, cCOOTBETCTBEHHBIX
AIIEMEHTOB MOAOOHBIX TPEYTrOJbHHUKOB. MIMeTh mpejacraBieHHe O MpeoOpa3oBaHUM MOAOOHS U O
nogo0HeIX ¢urypax. Ilonbp3oBaTbcs mNpH3HAKaMU TOA00MS TPEYrOJIbHUKOB TPH  pEIICHUU
reoMeTpudyeckux 3agad. JlokaspiBaTb M INPUMEHATh OTHOLIEHUS IPONOPLUOHAIBHOCTH B
IPSMOYT OJIFHBIX TpeyronbHUKax. [IpuMeHsTh mo1001e B MPaKTUYECKHUX 3a1a4ax.

BeBoguTh W HWCmonb30BaTh mIpocTeimue (GopMynsl  JUIA  IUIOMAAW  TPEYroJbHHKA,
napajienorpaMma, pomba U Tpameuuu. BbruMcnsaTh (passiMUHBIMU - CIIOCOOAMHM)  IUIOLIAJb
TpeyroJibHUKA U IUIONAN MHOIOYTOJIbHBIX GUTYp (TOJIB3YSCh, 1€ HEOOXOIUMO, KaIbKYJIITOPOM).
3HaTh OTHOIIEHHUE IUIOIAAeH MOJOOHBIX (UI'Yp W NMPUMEHATh NPU pelleHuu 3anad. IIpumensrs
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.

ITonb3oBaThest Teopemoit [Iudaropa nas peumieHUs: reOMETPUUECKUX U MPAKTUYECKUX 3a/ad.
CrpouTh MaTeMaTHYECKYI0 MOJENb B IPAKTHYECKHUX 3aJadaxX, CAMOCTOATEIBHO JeaTh YEPTEK U
HAXOJIUTh COOTBETCTBYIOIINE AJIUHBI.

Bnaners mOHATHEM BIMCAHHOIO U LIEHTPAJIBHOIO yIia, yria MeX1y KacaTelbHOW U XOpAoi,
ONMCAaHHOW ¥ BIMCAHHOM OKPYXHOCTU TpPEYrOJIbBHUKA W YETBIPEXYrOJbHUKA, NPUMEHSITH HX
CBOICTBA IIPU PELLICHUN 3a/]1a4.

[IpuMeHATE MONy4YEHHBIE 3HAHHUS HAa IPAKTUKE — CTPOMTh MAaTEMaTUYECKHE MOJEIU IS
3a/1a4 peasibHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOLIME BHIUUCICHUS C IPUMEHEHUEM MOA00US U
TPUTOHOMETPUH (ITOJIB3YSCh, IJI€ HEOOXOANUMO, KAJIbKYJITOPOM).

K xoHy oOyueHus B 9 kijiacce 00y4Jaromuics MOTYIUT CISTYIONIUE TPEIMETHBIE PE3yJIbTAThI:

3HaTh TPUTOHOMETPHUUECKHE (PYHKIIMH OCTPHIX YTJIOB, YMETh HAaXOAWUTh C WX IOMOIIBIO
pasIUYHBICE  DJIEMEHTHI  TMPSAMOYTOJBHOTO  TPEYroJibHUKA  («peIIeHHe  TPSIMOYTOJBHBIX
TpEeyroJbHUKOBY»). HaxomuTh (C MOMONIbIO KaNbKYJSATOPA) UIMHBI M YIJBI JJII HETAOJIMYHBIX
3HA4YCHMI.
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ITonp3oBaTbess GopMysnaMH MPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUIS HAXO0XKJIEHUSI COOTHOLLIEHUI MEXIy TPUTOHOMETPUUYECKUMU BEIUYNHAMM.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, NPHUMEHSTh HMX JUIS HaXOXKACHUS
pPa3IMYHBIX  JJIEMEHTOB  TPEYrojbHUKAa  («pELIeHHE  TPEYroJbHUKOB»), IpPH  pPELICHUU
reoMeTpUYEeCKUX 3a1au. [[puMeHsaTh NonydeHHbIE 3HaHUS IPU PELLIEHUH IPAKTUYECKUX 3a]a4.

IIpuMeHATE TPUIOHOMETPUIO B 3aJadyax Ha HAXOXKJEHHE IUIOLIAI{, BBIBOAUTH U BIAJETH
TPUTOHOMETPUYECKUMHU (popMynamMu Il TUIOINAAM TPEYTroJIbHUKA, MapajuienorpamMma, pomoa,
Tpaleunu, BBIBOAUTH M TNPUMEHATh ¢Gopmyny ['epoHa u Qopmyiny Ans IUIOMAAM BBITYKIOrO
YETBIPEXYT OJILHUKA.

HmeTh npescTaBiieHuEe O TOMOTETUH, IPUMEHSATh B IPAKTUYECKUX CUTYaLUSX.

Hcnonb3oBate TeopeMsl UeBbl 1 MeHenas mpy peleHuu 3a1ad.

Hcnonp3oBaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MeXIy XopJaMH (CEKyIIMMH) U yrie
MEXJy KacaTelbHON U XOpAOH NpH PELIEHUH I'€OMETPUUYECKUX 3ajad. Jloka3piBaThb U MPUMEHSThH
TEOPEMBI O IPOMU3BEIEHUM OTPE3KOB XOPH, O IPOU3BEIEHUU OTPE3KOB CEKYIIMX, O KBajapaTe
KacaTeJIbHOM.

Bnanets mnoHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHMEM IpsIMOM Ha
IUIOCKOCTU. Brajgers NMOHATHUSIMM YIVIOBOrO Kod(¢uuueHTa U CBOOOAHOIO UjeHa, MOHUMAaThb UX
F€OMETPUYECKUN CMBICI M CBSI3b YIJOBOIO KOX(p(UIMEHTa C BO3pacTaHUEM M YObIBAHUEM
IUHENHOW QyHKUIUU. YMETh pelaTh METOA0M KOOPAUHAT 3aJaul, CBSI3aHHbIE C MAapaJIIeIbHOCTD IO
U TEPIEHANKYIIAPHOCTBIO MIPAMBIX, IEPECEUECHUEM MIPSAMBIX, HAXOKIEHUEM TOUYEK I1epECEeY CHUSI.

BeiBonuTh M BAaNETh YpPaBHEHMEM OKpYXHOCTU. lMcmonb3oBaTh METON KOOpAMHAT IS
HaXOX/ICHUS NepeceueHUl OKpYKHOCTeH M MpsAMBIX. Bnanets ¢opMmynamu paccTOSHHUS OT TOUKU
JI0 MpsIMOM, IUIOIIAIU HapajuleJorpaMMa B KOOpJAMHATaX, UMETh MOHATHE 00 OpHUEHTHPOBAHHOMN
wiomaau. [lonb3oBaTbecsi METONOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTHh €ro MpU pEelIeHUuu
FeOMETPUYECKUX U TPaKTUYECKUuX 3adad. I[IpuMeHsTh MeToa KOOpAMHAT B  IPAKTHUKO-
OpPHEHTUPOBAHHBIX FT€OMETPUUECKHX 3a/1a4ax.

Brnanets noHstMeM BeKTOpa. YMETh CKJIAABIBATh M BBIUUTATh BEKTOPHI, YMHOKATh HA YUCIIO,
BJIaJeTh  MpaBUJIAMM  TPEYrojbHMKa M  HapauieigorpamMma. Bragers  npakTHUeCKUMU
UHTEpIpETalUsIMU BEKTOPOB. YBEPEHHO IMOJb30BaThbCs KOOpAMHATaMH BeKTopa. Biaaersb
CIIO)KEHHEM U BBIYUTAHHEM BEKTOPOB, YMHOXXEHHUEM BEKTOpa Ha YHCIIO B KOOpAUHATAX.

Hmets mnpezncraBieHue o 0Oasuce (Ha IJIOCKOCTH). PackiaabiBaTh BEKTOpHI MO Oasucy.
PacknaapiBaTh BEKTOPHI CHJI ¢ IOMOIIbIO IPOSLIMPOBAHUS U TPUTOHOMETPUUECKHX COOTHOIIECHUH.
[TprMeHATh ONydYEeHHBIE 3HAHUS B TPOCTEHIINX (PU3NUECKUX 3a]auax.

Bnanets moHsTHEM CKaJSApHOrO NMPOU3BENEHUS BEKTOPOB, IOHMMATh €r0 I€OMETPUYECKUN
CMBICII M YBEPEHHO IIOJb30BaTbCA €ro BBIPAKEHHMEM B JIEKAPTOBBIX KOOpIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJIIPHOIO IPOU3BEJEHUS M €ro CBsA3p ¢ IpoenupoBaHueM. IIpumeHsTsh
CKaJISIPHOE IPOU3BEIECHUE BEKTOPOB Ul HAXOXIEHUS JUIMH M YrioB. PemaTe reomerpuueckue
3aJa44 C HOMOILBIO CKaJIAPHOro Mpou3BeneHus. Mcnoap3oBaTh cKaasspHOE IPOU3BEIECHHE BEKTOPOB
B are0pandeckux U GU3NUYECKuX 3aaqyax.

Bnaners moOHATHUSAMM NPaBUJIBHOIO MHOIOYI'OJbHUKA, JUJIMHBI OKPY)KHOCTH, JJUHBI AYT'H
OKPY>KHOCTH U paZlMaHHON MEPHI yIJia, BBIYUCIATH IUIOIIAAL Kpyra U ero yacreil. [lonumaTts cMbIca
yucaa 7. [IpuMeHATh NOIy4YEHHbIE YMEHHUs IIPU PEIIEHUM TPAKTUYECKUX 3ajJad. 3HAThb
UCTOPUUYECKUE CBEAECHUSI 00 U3MEPEHUN JJIMHBI OKPYKHOCTH U IJIOIAAH KpyTa.

WwmeTs npezcraBiieHne o npeodpa3oBaHUM IJIOCKOCTH, O JBHKEHUsAX. HaxonuTh ocu, LIEHTPHI
CUMMETpUH (uUryp, HeHTpbl HOBOPOTA, HAXOAUTh KOMIIO3MIIMH HPOCTEUINUX MpeoOpa3oBaHUil.
[TprMeHATh ABMKEHUS MJIOCKOCTH MPH PELICHUH I'eOMETPUYECKUX 3aau.

[IpuMeHATh NOJIydeHHBIE 3HAHMS HAa NPAKTUKE — CTPOMTh MAaTEMAaTU4YECKUE MOAEIU JUIs
3a/a4 peasibHON JKU3HU M MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C TPUMEHEHHUEM 10100Us U
TPUTOHOMETPUYECKUX (QYHKIUH (OJB3YACh, I1le HE00X0IUMO, KaJIbKYIISTOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
HaunmeHnoBanue pa3ieiioB H TEM ndposbIe
Ne ni/mt past Kourposabhubie | Ilpakruueckue (pp )
NporpaMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. IIpocreitmue
1 reoMeTpudeckue (pUrypsl u uX CBOMCTBA 28 1 0 bubmmorexa LIOK
y ' https://m.edsoo.ru/8866b724
N3mepeHne reoMeTpuuecKux BeJIMYnH
0 bubmoteka [IOK
2 Tpeyronpumin 19 1 https://m.edsoo.ru/8866b724
3 [TapannensHocTh. CymMMma yriioB 15 1 0 bubmotexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f415e2¢e
4 [IpssMOyTOIbHBIE TPEYTOJILHUKH 7 0 Brbmiorexa OK
p Y pey https://m.edso00.ru/8866b724
5 ['eomeTpuueckue HepaBeHCTBA 5 1 0
Ok HOCTE. ['eoMeTpryecKre MecTa 0
6 Toqpe}I’zKHoc OEHUS (:TiOMo bIO IIUPKYJIIS 18 1 Bubmorexa IJOK
T P HBIO TIHPKY https://m.edsoo.ru/7f415e2¢e
U JINHENKHA
7 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTU3AIUS 10 1 bubmoreka [IOK
3HAHUHI https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 1
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8 KVIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne n/m HanmeHnoBaHue pa3iesioB H TeM IpakTHyecKue (uudposbie)
KonTtpoJbHbIe
NMPOrpamMMmel Bcero padoTnl oOpa3oBaTe/bHbIE
padoThI
pecypchbl
1 YeTrlpEXyroIbHUKI 22
2 [Tomobue 16
3 ITnomans 16
4 Teopema Iludaropa u nauana 18 1
TPUTOHOMETPUH
5 VYTIIbI ¥ 4eTHIPEXYTOBHUKH, CBA3AHHBIC C 20 1
OKPYXHOCTBIO
6 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AITUS 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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9 KJIACC

KosnuecTBo yacos DJIEKTPOHHBIE
Ne i/ HaunmeHoBaHue pa3iesoB U TeM O T TN I rv— (uudposbie)
NporpamMmmsl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypet
1 Pemenue TpeyroabHUKOB 22 1
2 [Tomo6ue TpeyroJsHUKOB 12 1
3 MeTon KoopaIuHAT 10 1
4 BekTopsl 20 1
5 JlInHa OKpPY>KHOCTHU U IUIOLIA](b Kpyra 16 1
6 JBM>KEeHUS IITOCKOCTH 10
7 [ToBTOpEHUE, 0606meH1:16, 12 1
cHCTeMaTh3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 102 6 0
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U
CTATHUCTHUKA» HA YIJYBJIEHHOM YPOBHE B 7-9 KJIACCAX
INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1u(ppOBOM MHpE BEPOATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYMMOCTh KaK C TOYKM 3PEHHS NPAKTHUECKUX INPHIIOKEHHH, TaK U UX POJIM B 0Opa3OBaHUM,
HEOOXOIUMOM KakJoMy 4desioBeKy. Bospacraer umcio mpodeccuii, mpu oBIaJeHUH KOTOPBIMH
TpedyeTcst xopotasi 6a30Bast MOATOTOBKA B 001ACTH BEPOSITHOCTH U CTATUCTUKH, TaKasi MOJr OTOBKA
BayKHA JIJIs TPOJIOJDKEHMSI 00pa30BaHus U IS yCIEIHON Mpo(decCHOHaIbHOM Kapbephl.

Kaxxaplii yenoBek MOCTOSHHO MPUHMMAET PEIIEHUs] Ha OCHOBE MMEIOINXCS Y HErO JIaHHBIX.
Jlii 000CHOBAaHHOTO TPHHSATHS PELICHUS B YCIOBHSX HEJOCTaTKa HIJIM W30BITKa WHQOpMAIUH
HEOOXOMMMO B TOM 4YHCJIE XOpOouIo C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHYECKOE
MBbIIIeHHe. VIMEHHO T103TOMY BO3HHUKJIA HEOOXOJUMOCTh (OpMHUpPOBATH y OOYyYaroIMXCs
(GYHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAIOLIYI0 B ceOsl yMEHHE BOCIPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh NH(POPMALIHIO, IPEJCTABICHHYIO B Pa3IM4YHbIX (popMax, HOHUMATh BEPOSITHOCTHBIN
XapakTep MHOIUX peajbHBbIX IPOLECCOB U  3aBUCHUMOCTEHM, IPOM3BOAMUTH IPOCTEHINME
BEPOSATHOCTHBIE PACUETBHL.

3HaKOMCTBO B Y4eOHOM KypCe C OCHOBHBIMHU NPUHIMIAMK cOOpa, aHaau3a U MpesICTaBICHUs
JAHHBIX W3 Pa3JIMYHBIX cdep >KU3HM O0OlIecTBA M rocylapcTBa IMPHOOIIAET O0y4aroUMXcs K
O0IIeCTBEHHBIM MHTepecaM. M3ydueHue OCHOB KOMOMHATOPUKU Pa3BUBACT HABBIKM OpPraHU3aLUU
nepebopa U mojacyéra yucia BapuaHTOB, B TOM YHCIIE B MPUKJIAJHBIX 3aJadyax. 3HAKOMCTBO C
OCHOBaMHU TeOpuH rpadoB co3naéT MaTeMaTHUECKU (pyHAaMEHT Ui GOpMUPOBAHUS KOMIIETEHIIUH
B o0iactu MHPOPMATUKU U HUGPOBBIX TeXHONOrWi. IIpu M3ydeHHM CTATUCTUKU U BEPOSTHOCTU
o0oramarTcsl MpeACTaBICHUs] O00Y4alOIMXCSi O COBPEMEHHOW KapTHHE MHpa M METOJaxX €ro
ucclieioBaHus, GOpMUPYETCS TOHUMAHUE POJIM CTATUCTUKU KaK HCTOYHUKA COLUATBHO 3HAUMMOMN
UHGOPMAIIUH U 3aKJIabIBAIOTCS OCHOBBI BEPOSATHOCTHOI'O MBILIICHHS.

B cooTBeTcTBMM C JaHHBIMH IEJIIMH B CTPYKType MIpOorpaMMbl Y4eOHOro Kypca
«BeposATHOCTP W CTAaTHUCTHKa» OCHOBHOIO O00IIero o0pa3oBaHHs Ha YriIyOJIEHHOM YpOBHE
BBIJIETICHBl CIIEAYIOIINE CoJepiKaTeabHO-MeToauueckiue JuHuu: «lIpencraBieHne NaHHBIX U
ornucaTeNbHas CTaTUCTHKa», «BeposTHOCTY, «DJIeMEeHThl KOMOMHATOPUKHNY, «BBeneHune B TeopHio
rpadoB», «MHOXkecTBa», «Jlorukay.

Conepxanue nuHuM «llpencraBneHne OaHHBIX M ONMCATENbHAs CTATUCTUKA» CIYXKHUT
OCHOBOH U1 (OPMUPOBAHUS HABBIKOB paboOTHl ¢ MH(pOpMamMen: OT YTEHUS W HWHTEpPHpETaluu
uHpOpPMaIlMK, TpEACTaBIeHHOW B TabiaMmax, Ha JAuarpamMmax #u rpadukax, g0 coopa,
IIPEACTABJICHNS U aHAJIN3a JAHHBIX C UCIIOJIb30BAHMEM CTaTUCTUYECKUX XapPAKTEPUCTHK CPENHUX U
paccenBaHMs. Paboras ¢ naHHBIMM, OOydYaroIlMecss y4aTcsl CUMTBIBAaTh M HWHTEPHIPETUPOBATH
JlaHHbBIE, BBIIBUTaTh, APIYMEHTUPOBATh U KPUTHKOBATh IIPOCTEHUIINE TUIIOTE3bI, Pa3MBILIIATh HAJ
(akTopamMH, BBI3BIBAIOIIMMHU H3MEHYMBOCTb, M OL[€EHMBAaTh MX BJIHUSHUE Ha paccMaTpUBaeMble
BEJIMYUHBI U IPOLIECCHI.

NHTynTHBHOE IIPEACTaBIICHUE 0 CIly4anHOU U3MEHYUBOCTH, HCCIIEOBAHUE
3aKOHOMEPHOCTEH M TEHIEHLUUN CTAaHOBUTCS MOTHBHMPYIOLIEH OCHOBOM [UIl HM3y4EHUS TEOPUU
BEpOATHOCTEH. bosblioe 3HaueHHME HMEIT NPAaKTUYECKUE 3aJaHus, B YACTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOATHOCTHBIMU MOJEIISMHU.

[loHsiTHEe BEPOSTHOCTH BBOJUTCS KaKk Mepa MpaBlIoNofo0us ciydaiiHoro coositus. [Ipu
U3y4YEeHUHU y4uyeOHOro Kypca oOyyaroliuecss 3HAKOMSTCS C MPOCTEWIIMMHU METOJaMU BBIYHMCIECHUS
BEPOSITHOCTEH B CIy4yaillHBIX SKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HMCXOJaMU,
BEPOSITHOCTHBIMU 3aKOHAMH, IO3BOJIIIOLIMMHU CTAaBUTh M peliaTh Oojee CIOXHBIE 3anadun. B
y4eOHBI KypC BXOISAT HaydajbHbIE IMPEJCTABICHHUA O CIyYyalHBIX BEMMYMHAX M HMX YHCIJIOBBIX
XapaKTEePUCTUKAX.
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B pamkax y4eOHOro Kypca OCYHIECTBIISETCS 3HAKOMCTBO OOYYArOMIMXCS C MHOXKECTBAMH U
OCHOBHBIMHU ONEpaIMsIMU HAJ MHOXECTBAMHU, PACCMATPHUBAIOTCS MPUMEPHI MIPUMEHEHUsI TpadoB U
AJIEMEHTOB TEOPUUM MHOXKECTB JUIA pEIIeHUs 3a]ad, a TakkKe UCMOJIb30BaHUS B JIPYrHUX
MaTEeMaTHYECKUX KypcaX U yUeOHBIX MMpeaMeTax.

Ha u3yuenue yue6HOro kypca «BeposaTHOCTh U cTaTucTHKay oTBoauTcs 102 yaca: B 7 kiacce
— 34 yaca (1 yac B Henemo), B 8 kiacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 gac B
HEJIEJIO).

45



COIEPKXAHUE OBYYEHUA
7 KJIACC

[IpencraBieHne MaHHBIX B BUAE TaONWI, AMArpaMM. 3ariOJHEHHWE TaONWIl, YTEHUE U
MOCTPOCHUE CTOJOMKOBBIX (CTOJOYATHIX) M KPYroBbIX Auarpamm. UreHue rpaukoB peajbHBIX
npouecco. M3Bneuenne nHpopmManuu U3 uarpaMMm M TaOJIUL], UCIOJIb30BAHUE M MHTEpIpETalus
JTAaHHBIX.

OnucarenpHas CTaTHUCTHKA: CpefHee apuMeTHuecKoe, MequaHa, pa3max, HauOosbliee U
HauMEHbIlIee 3HAUYEHUS, KBapTUIIH, CPElHEe TapMOHUYECKOE, CpeJHEe rapMOHHUYECKOE YU CIOBBIX
JTAaHHBIX.

IIpumepsl cilydalHOM W3MEHYMBOCTU IIPU HM3MEPEHMSX, B MAacCOBOM IPOU3BOJCTBE,
TEHJEHIIMM U CIydYaiiHble Koie0aHWus, TPYNIHPOBKA JaHHBIX, IPEACTaBICHUE CIy4YaifHOM
M3MEHYHMBOCTH C ITOMOIIBIO JUarpamMm, 4aCTOThI 3HAYEHHH, CTaTUCTHYECKasl yCTOMYUBOCTD.

I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Yuciao pédep u cymMMapHas CTENEHb BEPIIMH.
[Tonstrie o cBsa3HBIX rpadax. [lytm B rpadax. Ilenu u nukiael. O6xon rpada (iIepoB MmyTsh).
[Tonsatue 06 opueHTHpOBaHHOM I'pade. Pemenue 3agad ¢ NoMoIIbI0 rpados.

VTBepkaeHUs W BbICKa3bBaHMs. OTpUIIAHWE YTBEPXKICHUS, YCIOBHBIC YTBEP)KICHHS,
o0OpaTHbIE M PaBHOCHJIbHBIE YTBEP)KJIEHHS, HEOOXOAUMBIE U OCTAaTOYHBbIE YCJIOBMsI, CBOICTBA U
npu3Haku. [IpoTHBONONOKHBIE YTBEPXKICHUS, OKA3aTEIbCTBA OT IPOTUBHOTO.

CnyyaliHplii 9KcliepuMeHT (OMbIT) W ciay4yaiiHoe coObiTHe. BeposTHOCT M YacToTa
CIly4aiiHOTO COOBITUS. PONTb MaJIOBEPOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPHUPOJIE U B
of1iecTBe.

8 KJIACC

MHOX€eCTBO U MOAMHOXKECTBO. [IpuMepbl MHOXKECTB B OKpyXkaromiem mupe. [lepeceuenne u
o0benuHeHne MHOXKecTB. Jlmarpammbsl Ditnepa. UucinoBble MHOXecTBa. [IpuMepsl MHOXKECTB U3
KypcoB anreOppl u reoMmerpuu. llepeuncieHue 5JIEMEHTOB MHOXKECTB C  IOMOIIBIO
OpPraHM30BaHHOrO nepedopa 1 MpaBuiia yMHOXKeHU. DopMyia BKIIOYCHHS -UCKITFOUCHHUSL.

DneMeHTapHbIe COObITHS. BeposaTHOCTH citydailHbIX COOBITUNH. ONBITH ¢ pAaBHOBO3M 0>KHBIMH
3JIEMEHTApHBIMU COOBITUSIMU. CllydaiiHbIi BHIOOP.

N3mepenne paccerBaHUs YUCIOBOrO MaccuBa. /Jlucnepcuss M CTaHIApTHOE OTKIIOHEHUE
yucinoBoro Habopa. CBoiicTBa AUCHEPCUU U CTAHIAPTHOI'O OTKJIOHEHHU. J{uarpamMmbl pacceMBaHUs
IBYX HaOJ0JaeMbIX BeM4YuH. JInHelHas cBS3b Ha AUarpaMMe paccerBaHUS.

JlepeBo. [lepeBo citydailHOro skcriepuMeHnTa. CBOMCTBA J€pEBbEB: €AMHCTBEHHOCTh IYTH,
CBSI3b MEX]y YHCIOM BepIIMH u yucioMm pédep. Ilonstue o miockux rpadax. Pemienne 3amau c
IIOMOIIBIO 1€PEBHEB.

Jlornueckue coro3sl «M» n «MJIN». CBsa3p MeXKQy JIOTHYECKMMH COKO3aMH H ONEPALUSIMHU
HaJ MHOXecTBaMu. Mcrosbp3oBaHue JOrMYECKUX COI030B B ajredpe.

CnyyaiiHple COOBITHSL KaK MHOXECTBA DJIEMEHTApHBIX COOBITUH. [IpoTHBOMONOXKHBIE
coObITus. Onepanuu Haa coObITUsIMU. DOpMyIa CII0KEHHUS BEPOSITHOCTEH.

[IpaBuino ymMHOXEHUsI BEPOATHOCTEH. Y CIOBHAsA BEPOATHOCTb. IIpencraBieHue ciydaiHOro
JKCIEpUMEHTA B BUAE JepeBa. HezaBucumblie cOObITHS.

9 KJIACC

Kombunaropnoe npaBuiio ymHokeHus. IlepecranoBku u ¢akropuan. Yucno codyeTaHnwii u
tpeyronbHuk [lackans. CsoiictBa umcen codyeranud. bunom HeroTrona. Pemenue 3amau ¢
HCI0JIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckass BeposATHOCTh. CiydalHBI BBIOOP TOYKM W3 (UTYPHI HA IUIOCKOCTH, U3
OTpE3Ka, U3 YT OKPY>KHOCTH.
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Hcneitanusa. Yenex n Heyaada. Cepust ucnbplTaHul 10 niepBoro ycnexa. Cepust ucnblTaHUN
bepnymuu. BepositHocTu coObiTvii B cepuu ucnbiTanuii bepnymmm. CiywaliHelii BblIOOp U3
KOHEYHOI'0 MHOXKECTBA.

CnydaiiHas BeIMYMHA M DPACIpEACIICHHE BepOoATHOCTEH. [IpuMepsl ciiydallHbIX BEJIMYUH.
BaxHble pacrpenencHus — 4YUCIO IONBITOK B CEPUM MCIBITAHWM 10 MEPBOrO yclexa M 4HUCIo
YCIEXOB B CEpHH UCTIBITAHUN bepHyum (reoMeTpudeckoe 1 OMHOMHAIBLHOE pacpeieIeHus).

MareMaTyeckoe OXKHAAHUE ClydailHOW BelMUuuHbl. DU3NYecKuil CMbICT MaTeMaTH4eCKOro
oxujanus. IIpuMepsl ncnonp3oBaHUs MaTEMaTHYECKOro oxugaHus. /lucrepcus M cTaHAapTHOE
OTKJIOHEHUE CIlydalHOM BeqnuyuHbl. CBONCTBA MAaTeMAaTHYECKOIO OXHMIAHMS W JUCIEPCUU.
MatemaTnueckoe OKUJaHUE U AUCIIEPCUS U3YyUEHHBIX PAaCIpEACICHUM.

HepaBenctBo YeObiméBa. 3akoH O00OJbIIMX 4yHMceNl. MaTremMaTndeckrue OCHOBAHUS W3MEPEHUS
BeposiTHOCTEH. Posib M 3HaYeHME 3aKoHA OOJBIIMX YKCEN B HayKe, B IIPUPOJE U OOLIECTBE, B TOM
YHCIIe B COLMOJIOTMYECKUX 00CIEI0OBAHUAX M B UBMEPCHHUSX.

MNPEAMETHBIE PE3YJIbTATbI

K koH11y 00ydeHus B 7 kjiacce 00y4aroUMiics MOITY4UT CIEIYIOLIME TPEIMETHbIE PE3YJIbTAThI:

YuraTe nHGOpMALUIO, IPEICTABIECHHYIO B Ta0JIMIaX, HA AMarpaMMax, PeACTaBIIATh JaHHbIE
B BHUJE Ta0jMll, CTPOUTh CTOJOMKOBbIE (CTOJIOYATHIE) U KPYrOBbIE AMArpamMMbl 10 MacCHUBaM
3HAYEHUU.

OnucelBaTh W MHTEPIPETUPOBATh pEAbHBIE YMCIOBBIE JIaHHBIE, IIPECTABICHHBIE B
TabJMIax, Ha JUarpaMMmax, rpadukax.

Hcnonp3oBaTh JJIs1 OMNMCAHMWS JAHHBIX CTATUCTHMUECKUE XapaKTEPUCTHKU: CpeaHee
apudmernueckoe, MeAMaHa, HauOOJIbIIIEE U HAUMEHbIIIEE 3HaYEHUS, pa3Max, KBap THUIIH.

HmeTs mpencTaBiieHHE O JIOTMYECKUX YTBEPKAECHHUSIX U BBICKA3bIBAaHUSAX, YMETb CTPOUTH
OTpULIAHU, (HOPMYIHPOBATH YCIOBHBIE YTBEPXKACHU MPH PELICHUH 33a4, B TOM YHUCIIE U3 APYTHX
y4eOHBIX KypCOB, HMMETh IIPEACTABICHHE O TEOPEMax-CBOMCTBAX M TeOpeMax-lpH3HaKaX, O
HEOOXOIUMBIX U IOCTATOYHBIX YCIOBUAX, O METOE J0KA3aTeJIbCTBA OT MPOTHUBHOTO.

HMeTh npencTaBiaeHUE O CIy4aiiHOW M3MEHYMBOCTH HA IPHUMEPAxX Pe3yJIbTaTOB MU3MEPEHUH,
1eH, (U3NYECKUX BEJIWYUH, aHTPONOMETPUYECKUX JaHHBIX, HMETh [PEJICTaBICHUE O
CTaTUCTUYECKOW YCTOMYHUBOCTH.

Hcnonp3oBaTh Ui ONMCAHUS JAHHBIX 4acTOThl 3HAYEHWH, IPyNIHPOBaTh JaHHBIE, CTPOUTH
TUCTOrpaMMBbl I'PYIIIMPOBAHHBIX JaHHBIX.

Hcnonp3oBaTh rpadsl s pelieHus 3adad, UMETh IPEACTaBIEHHUE O TEPMHUHAX TEOPUU
rpadoB: BepmHa, pedpo, 1elb, UK, TyTh B Ipade, UMETh MpecTaBieHue 00 o0xoe rpada u od
OpPUEHTHPOBaHHBIX rpadax.

K xonny oOyuenus B 8 kiiacce 00y4aromuics MOXYIUT CIEIYIOIIUE TPEIMETHBIE PE3yIbTAThI:

OnepupoBarh TOHSTHSMH MHOXKECTBA, TIOAMHOXKECTBA, BBIMOJHATH ONEpallud  HaJ
MHOXKECTBaMU: 00bEIMHEHHE, IEPECCUCHUE, TEPEUUCIIATH JIEMEHTHI MHOXKECTB C UCIIOJIb30BAHHEM
OpPraHHW30BaHHOTrO epedopa U KOMOMHATOPHOT'O IPaBHUIa YMHOKEHHUS.

Haxonute BeposSTHOCTH CiydallHBIX COOBITHM B CIyYallHBIX OMNbITaX, 3Hasi BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM 4YHCIE B OIbITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMU, UMETh TIOHSTHE O CIly4allHOM BBIOOpE.

OnuceiBaTh AaHHBIE C MOMOIIBIO CPEIHUX 3HAUYECHUUW W MEp paccewBaHUs (AUCIEpCUS U
CTaH/IAPTHOE OTKJIOHEHUE). YMETh CTPOUTh U MHTEPIPETUPOBAThH TUATPAMMBI PACCEUBAHUS, UMETh
MPEACTABJICHNE O CBS3H MEXTY HaOII0ITaeMbIMHA BETHUUHAMHU.

HmeTs mipencraBieHrne O JepeBe, O BepIIMHAX W pEOpax JepeBa, MCIOIb30BAaHUH JCPEBHEB
IpU PEIICHUH 33/1a4 B TEOPUU BEPOSTHOCTEH, B IPYrUX y4eOHBIX MaTEeMaTHUECKUX KypcaxX U 3a1ad
U3 IPYruX YYEOHBIX TPEIMETOB.
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OmnepupoBaTh IMOHATHEM COOBITHS KaK MHOXKECTBA AJIEMEHTAPHBIX COOBITUH CilyyaiiHOro
OIbITA, BBINOJHATH ONEPALlUU HaJl COOBITUSAMH, MUCIOJIb30BAaTh MPU PEIICHUU 3a4ad JuarpaMMmbl
DOiinepa, YUCIOBYIO IPSIMYIO, IPUMEHATH (POPMYITy CIIOKEHUS BEPOATHOCTEH.

[Tonp30BaTbCs MpPaBHIOM YMHOXKEHHUS BEPOATHOCTEH, HCHONIb30BaTh JEpeBO s
Ipe/ICTaBJICHUS CIYYaliHOr O OIBbITa MY pelieHuu 3agad. OnepupoBaTh NOHIATHEM HE3aBUCHMOCTH
COOBITHH.

K xoHy oOyueHus B 9 kijiacce 00y4Jaromuics MOTYIUT CIESTYIONINE TPEIMETHBIE PE3yJIbTAThI:

ITonn3oBaThCH KOM6I/IHaTOpHI>IM IMpaBUJIOM YMHOXCHHUSA, HAXOAUTh YHUCIO HNEPECTAaHOBOK,
YUCJIIO0 COquaHHﬁ, MOJIB30BAaThHCA TPECYTrOJIbHUKOM ITackansg Ipnu pCUICHNHN 3aaa4, B TOM YHCJIC Ha
BBIYUCIICHUE BEPOSTHOCTEH COOBITHH.

Hcnonp30BaTh MOHATHE T€OMETPUUECKON BEPOATHOCTH, HAXOJUTh BEPOSITHOCTH COOBITUH B
OIbITAaX, CBS3aHHBIX CO CIy4alHBIM BBIOOPOM TOYEK M3 IUIOCKOW (UIYpbl, OTpE3Ka, AJIMHBI
OKPY>KHOCTH.

HaxoauTh BepoOsSTHOCTH COOBITUH B ONBITAaX, CBS3aHHBIX C HCIBITAHUSAMH JO JAOCTHXKCHHS
MEepPBOro ycliexa, B CepHsix ucnsitanuii bepuysmm.

NwmeTts npeacTaBJICHUEC O CJIy‘IElfIHBIX BCIIMUYMHAX MW OIIO3HaBaTh cnyqaﬁHHe BCIIMYHNHBI B
ABJICHUAX OKPYKAKOLIEr0 MHUpA, ONEPUPOBATH IIOHATHEM «PACIPEACICHUE BEPOATHOCTEN». YMETh
CTPOUTH PACHPEAECICHUS BEPOSITHOCTEN 3HAUEHUN CITyYalHbIX BEIUYUH B U3YYEHHBIX OIbITaX.

Haxomuth MaremaTHdeckoe OXHUIAHHUE M JUCIEPCHIO CIy4allHOM BENMWYUHBI IO
pacrpeseneHuIo, TPUMEHSATh YHCIOBBIE XapaKTEPUCTUKUA HW3YUYCHHBIX paCHpeNeleHuid MpH
peleHuy 3aa4.

Nmets MpeaACTaBJICHUC O 3aKOHC CJ'Iy‘I&fIHI:IX YUCCII KaK O HPOABJICHUHU 3aKOHOMEPHOCTU B
cnyqaﬁHoﬁ HU3MCHYUBOCTH, IIOHMMAThb MAaTCMAaTHYCCKOEC 000CHOBaHHE OJM30CTH 4YacTOTBI H
BEPOSITHOCTU COOBbITHsI. VMIMeTh mpencraBieHne O poJid 3aKoHAa OOJBIIMX YUCEN B TPUPOAE U
o0riecTse.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
HaumeHnoBanue pasaeno e OBbIC
Ne n/m HMCHOBANIE pasACIon 1 Tem Kourposbubie | IlpakTuyeckue (mipossre)
NporpaMMmel Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
! Tpencrannenne AaHHbX 4 0 0 https://m.edso0.ru/7f415fdc
bu6moreka [JOK
2 Onucarenbnas craTucTuia 8 0 1 https://m.edsoo.ru/7f415fdc
. bu6moreka [JOK
3 Caryuaiinas nsMeHHBOCTS > 0 . https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
4 Brenenne s Teopuro rpados 4 0 0 https://m.edsoo.ru/7f415fdc
bu6moreka [JOK
S Jloruka 3 0 0 https://m.edsoo.ru/7f415fdc
6 BeposTHOCTB M yacToTa CIly4aitHOro 5 0 1 bubmmotexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
7 [ToBTOpEHue, 0600IICHNHE, 5 1 0 bu6mmoreka [JOK
CHCTEMATHU3ALNS 3HAHUHA https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3
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8 KIIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne o/ pasi Konrtpoabubie | IIpakTuyeckue (uicpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
nomioreka IIOK
! Hosropenne kypea 7 knacca 3 0 0 https://m.edsoo.ru/7f417fb2
noamoreka [{OK
2 Miosxectsa 4 0 0 https://m.edso0.ru/7f417fb2
. noamoreka [{OK
3 BeposTHOCTD ciTy4aifHOTO COOBITHS 4 1 1 https://m.edsoo.ru/7f41 762
4 OnucarenpHas craTucTHKa. PaccenBanue 5 1 0 ubmoreka [JOK
JTAHHEIX https://m.edsoo.ru/7f417fb2
nomoteka [JOK
> Brenenue s Teopuio rpagos 3 0 0 https://m.edsoo.ru/7f417fb2
noamoreka [JOK
6 Jloruka 2 0 0 https://m.edsoo.ru/7f417fb2
7 Omnepanuu HaJl Clly4aiHBIMH COOBITHSIMH. 3 0 0 n6mmoreka [JOK
CrnoxeHue BeposiITHOCTEN https://m.edsoo.ru/7f417fb2
8 VYcnoBHAs BEpOSTHOCTh, YMHOXKEHUE 5 0 0 nommoteka [JOK
BEPOSTHOCTEH, HE3aBUCHUMBIE COOBITUS https://m.edsoo.ru/7f417fb2
9 [ToBTOpenue, 0600MIeHNHE, 5 1 0 nomioreka [IOK
CUCTEMATU3ALINS 3HAHUNA https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 1
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9 KIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uppoBbIe
Ne o/ pasi Konrtpoabubie | IIpakTuyeckue (1ucpp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmorexa [IOK
! Tosropenne kypea 8 kracca 3 0 0 https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
2 DneMeHTbl KOMOMHATOPHKHI 6 0 0 https://m.edsoo.ru/7f41a302
but6moreka [JOK
3 T'eomerputecias BEpoATHOCTS 3 0 0 https://m.edsoo.ru/7f41a302
but6moreka [JOK
4 enbrranus bepuyum 6 0 0 https://m.edsoo.ru/7f41a302
. bubmmoreka [IOK
> CatyuaiHas BemHHa 3 0 0 https://m.edsoo.ru/7f41a302
6 HucnoBble XapaKTEPUCTUKHU CITyYaHbIX 5 0 0 bu6motexa [IOK
BEJIMYUH https://m.edsoo.ru/7f41a302
bubmuorexa [IOK
! 3axon dospmmx ncen 3 0 0 https://m.edsoo.ru/7f41a302
8 [ToBTOpenue, 0600IIeHNHE, 4 1 0 bubmorexa [IOK
CHUCTEMATHU3ALNS 3HAHUHA https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0
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YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE

MATEPHAJIBI V1A YHEHUKA

e Maremartuka: 5-if kjacc: 0a30BBIl YPOBEHB: YUEOHUK: B 2 4YacTsx, 5 kinacc/ BuneHkuH
H.A., XXoxo B.U., YecnokoB A.C. u papyrue, AkmnuoHepHoe oOmecTBo «M3naTenscTBo
«IIpocBernienue»

e Maremartuka: 5-if kiacc: yriay0JE€HHBINH ypoBeHb: yueOHUK: B 2 yactax / I'. B. lopodees,
JI. T'. Iletrepcon — M..: [IpocBemienue, 2024;

e Maremartuka: 6-if kiacc: 6a30BbBI ypOBEHb: Y4eOHHK: B 2 yacTax, 6 kiacc/ BuieHkun
H.A., XoxoB B.M., YecnokoB A.C. u npyrue, AkmnuoHepHoe oOmecTBo «l3marenseTBo
«IIpocsemienne»

e Maremartuka: 6 i kiacc: yriyOn€HHbIH ypoBeHb: yueOHuK: B 2 yactsax / I'. B. Jlopodees,
JI. T'. Ilerepcon — M.: [Ipocsemienue, 2024;

e Aunrebpa. 7 kinacc. YueOHuk. YriyOneHHsiii yposenb - Makapeiue FO.H., Muntox H.I'.,
HemxoB K.W. u np. AkiimonepHoe obmectBo «M3natensctBo «IIpocBenienue»

e AureOpa. 8 kiacc. YueOHUK. YTiyOseHHbIi ypoBeHb - MakapbrueB FO.H., Munmtox H.I'.,
HemxoB K.M. u np. Akimonepnoe obuiectso «M3narensctBo «IlpocBenienne»

e Aunrebpa. 9 knacc. YueOHuk. YrinyOneHusiii yposenb - Makapeiue FO.H., Muntox H.I'.,
Hemkor K.U. u ap. Akrmoneproe obmectBo «M3narenscTBo «IIpocBemnieHue

e Maremartuka. ['eomerpus 7-9 knaccel/ CmupHoB B.A., CmuproBa .M. M. - «cbMHOM.
JlabGopaTopus 3HAaHU»

e Maremartuka. BeposiTHOCTB U cTaTHCcTUKA 7-9 Kiacchl: yriiyOJIeHHBIH YPOBEHb YUeOHUK B
2 vactax/ Beiconkuii U.P., Slmenko U.B., M — «IIpocBemnienne»

METOAUYECKHUE MATEPUAJIBI I YYUTEJIA

e Meronuyeckoe mnocobue s yuurtenas. Anredpa 7 kiacc. YriiyOJIGHHBIM ypOBEHb
Makaperues FO.H., Munmgiok H.I'., HemkoB K.W. u np. Axkunonepnoe obmectBo «M3aaTenbcTBo
«IIpocBemienue»

e Meronuyeckoe mnocobue nansi yuurtenas. Anredpa 8 kimacc. YriryOJIeHHBIH ypOBEHb
Maxkaperue FO.H., Munmgiok H.I'., HemmkoB K.M. u ap. Axkumoneproe ob6mectBo «M31aTenbCcTBO
«IIpocBemienue»

e Meronuyeckoe nocobue s yuurenas. Anredpa 9 kmacc. YriyOJIeHHBIM ypOBEHb
Makaperue FO.H., Munmgiok H.I'., HemkoB K.W. u np. AxkumonepHoe obmiectBo «M31aTenbCcTBO
«IIpocBeuienue»

e['ecomerpus. MeTtoauueckue pexkoMeHIanuu s yuutens . 7 kinacc/ CmupHoB B.A.,
CmupnoBa U.M. M. - K BUHOM. JIaGopaTopust 3HaHUII»

e['comerpus. MeTtoauueckue pekoMeHAamuu ang yuutens. 8 kiacc/ CmupHOB B.A.,
CmupnoBa .M. M. - kcbMHOM. JIaGopaTopusi 3HAHUI»

e['comerpus. Metonuueckue pekoMeHnanuu g yuutend. 9 kmacc/ CmupHOB B.A.,
CmupnoBa U.M. M.- «kBUHOM. JIaGopaTopust 3HaHUII»

e Meroauueckoe nocodue. BeposTHOCTh M cTatucThKa 7-9 Kiacchl: 0a30BBIM YpOBEHB /
Breiconkuii U.P., Amenko N.B., M — «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Caiit Pocckwuiickoid anekTpoHol mkombl _Nttps://resh.edu.ru
bubmunoreka [1OK https://m.edsoo.ru/
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