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PabGouas mnporpamma (mamee IIporpamma) mo ydeOHOMY TIpeaAMETY
«Marematuka» pazpadorana Ha ocHoBe PI'OC OO0, DenepanbHON NPOrPaMMBI
BOCIIUTAHUSA C YIETOM pacipeeIEHHBIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBaHHUH K
pesyabTataM ocBoeHusi OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
oO1iero oOpazoBaHusI.

HOACHUTEJBHASA 3AIIMCKA

O61mas xapakrepucTuka yueOHoOro npeamera «MaremaTuka»

denepanbHas pabodasi mporpaMma Mo MaTeMaTUKe ISl OOy4aroluxcs C
HO/JIA 5-10 kmaccoB pa3paborana Ha ocHOBe denepanbHOT0 TOCYAapCTBEHHOTO
00pa3oBaTEILHOTO cTaHJapTa OCHOBHOTO o011ero
o0pa3oBaHus C YYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHU, MPEIBABISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMUIO, M TPAIUIMN POCCUMCKOrOo 00pa3oBaHMs,
KOTOpbIE 00€eCIeuynBarOT OBJIAJICHUE KJIFOUEBBIMU KOMIIETEHIUSAMH,
COCTABJISIIOIIMMHU OCHOBY [IJIsl HENPEPHIBHOTO OOpa30BaHHUS M CaMOpPA3BUTHA, a
TaK)K€ IIeJIOCTHOCTh OOMIEKYJIbTYPHOTO, JWYHOCTHOIO ¥ TO3HABaTEILHOTO
pa3BuTusi oOyuaromuxcsi. B pabGoyeil mporpamme y4TeHBI HJI€U U TOJIOKEHUS
Konneniuu pa3BuTus MaTeMaTH4IecKoro oopazoBanus B Poccuiickoit deaeparumu.

B osnoxy umdpoBoit TpaHchopmanmu Bcex cdep UenmoBeUeCKOUH
JeSITEJIbBHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOl MaTEeMaTHYECKON TOJATOTOBKH. YK€ B IIIKOJIE MaTeMaTHKa CIY>KHUT
OTMOPHBIM TMPEIMETOM JIi M3YYEHHUS CMEXHBIX HUCIUIUIMH, a TOCJTE IIKOJIBI
peanbHO HEOOXOIMMOCTBIO CTAHOBUTCS HEMPEPBHIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJTHOLICHHOM 0a30Boi 00I11e00pa30BaTEeILHON MOJATOTOBKHA, B TOM YHCIE H
MaTeMaTU4yecKod. OTO O0O0YCIOBJIEHO TEM, 4YTO B HAIlM JHM PACTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHUEM MaTEMaTHKU: U B
chepe PKOHOMHUKH, U B OH3HECE, U B TEXHOJIOTMYECKHX OOJACTAX, U Jaxe B
IYMaHUTApHBIX cdepax. Takum 00pa3oM, Kpyr oOydyaromuxcs, sl KOTOPBIX
MaTeMaTHUKa MOKET CTaTh 3HAYMMBbIM MPEIMETOM, PACIIUPSIETCS.

[TpakThueckast TMOJIE3HOCTh MaTeMaTHKH OOYyCJIOBJIEHA TeM, 4YTO €&
NpPEAMETOM  SIBJISIOTCA  (PyHIAMEHTAIbHBIE  CTPYKTYpPhl ~ HAIIETO  MHUpA:
MPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIC OTHOIICHUS OT MPOCTECUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OMbBITE, JI0 JOCTAaTOYHO CJIOKHBIX,
HEOOXOMMMBIX I Pa3BUTHS HAYYHBIX W TPUKIAAHBIX HaeH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUM 3aTPYJHEHO IMOHMMaHUE MPHUHIMIIOB YCTPOWCTBA H
WCIIOJB30BaHUSI  COBPEMEHHON  TEXHUKH, BOCIPUATHE U  HWHTEpIpETaIus
pa3HOOOpa3HOM COIMaIbHON, HSKOHOMHMYECKOH, TOJUTHYECKOW HHGOPMAIIUH,
Manod(ppexkTuBHA TOBCEJHEBHAs TNpaKTUYecKas JesTeNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEH JKM3HHM IIPUXOJIUTCS BBINOJHATh PAaCYETBl U COCTABIIATH
QITOPUTMbI, HAXOAUTb W MPUMEHATH (QOPMYJbI, BIANETh MNPAKTUUECKUMU
npuéMaMu TeOMETPUUYECKUX M3MEPEHUN M TMOCTPOEHUM, YuTaTh HUHQPOpPMALHUIO,
MIPEICTABIICHHYIO B BUJIE TAOJHI, TUarpaMM U TPapUKOB, KUTh B YCIOBHUIX
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HEOMpeAeNEHHOCTU U TOHUMATh BEPOSITHOCTHBIN XapakTep CIydalHbIX COOBITHIA.

OZHOBPEMEHHO C pacliupeHueM c¢ep NPUMEHEHUs MaTeMAaTUKU B
COBPEMEHHOM OOITIeCTBE BCE 00Jiee BaKHBIM CTAHOBHUTCSI MAaTEMATHUYCCKUN CTUITh
MBIIUICHUSI, TPOSBISIONIUNACS B OMNpeneiICHHBIX YMCTBEHHBIX HaBbIKax. B
IPOLIECCE M3YYEHUST MATEMaTUKH B apceHanl MPUEMOB M METOAOB MBIIUICHHUS
YEJIOBEKa €CTECTBEHHbIM O0O0pa3oM BKIIOYAKOTCS MHAYKUMS W JCAyKIHS,
0o0oOIIeHre M  KOHKpETH3allks, aHalu3 M CHUHTE3, Kilaccupukauua u
cucreMarusanus, adctparupoBaHue M aHajorus. OOBEKThl MAaTEMaTUYECKUX
YMO3aK/IIOUYEHUH, TpaBUia HMX KOHCTPYHUPOBAaHUS PACKPBIBAIOT MEXAHU3M
JOTHYECKUX TOCTPOEHUM, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOpPMYIMpPOBATh,
O00OCHOBBIBaTh M JOKa3blBaTh CY)KJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbIlIUIEHHE. Benymas poib NOpUHAUIEKUT MaTeMaTuke U B (HOPMHUPOBAHHUU
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAaHUU YMEHMH JE€WCTBOBAThH
10 33JaHHBIM aJITOpPUTMaM, COBEPLICHCTBOBAaTh HM3BECTHbIE M KOHCTPYUPOBATH
HOBbIE. B mporecce peiieHus 3aa4 — OCHOBOM y4eOHOM JESITEILHOCTH Ha ypoKax
MaT€MaTUKU — pPAa3BUBAIOTCA TaKKe TBOPYECKAs W MPUKIAAHAs CTOPOHBI
MBIIIICHHS.

OOyueHue MaremaTHke HAET BO3MOXKHOCTh pPa3BUBaTh y OOyYArOIIMXCS
TOYHYIO0, pallMOHAIbHYI0 W MH(DOPMATUBHYIO peyb, yMEHHE OTOMpaTh HamOoliee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJMYECKUE, TpaduueCcKrue CPeICTBA ISl BBIPAXKEHUS
CYKICHHMI U HarJIsAHOTO UX MPEICTaBICHMUS.

HeoOxoaumMbIM ~ KOMIOHEHTOM  OOmIeH  KyJbTyphl B  COBPEMEHHOM
TOJIKOBAaHUU  sBJIAETCA  O0OIlee  3HAKOMCTBO C  METOAaMHM  IO3HaHMS
NEHCTBUTENBHOCTH, MPEACTAaBICHUE O MNpeAMETe M METOoJaX MaTeMaTUKH, HX
OTJIMYUNA OT METOAOB JIPYTUX €CTECTBEHHbIX M TyMaHWUTapHbIX Hayk, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTUKU JJIsl PEUICHUs] HAyYHBbIX M MPHUKIATIHBIX
3amay. Takum 00pa3oMm, MaTeMaTUyecKoe O0pa3oBaHME BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 00IIEH KyJIbTyphl YEIOBEKA.

N3yyeHne MaTreMaTWKH Takke CIOCOOCTBYET ICTETUYECKOMY BOCIHMTAHMIO
4eJIoBeKa, MOHMMAaHHUIO KPAacOThl M M3AIIECTBA MATEMaTHYECKUX PACCYXKIACHUM,
BOCIIPUSTHIO TEOMETPUUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHH.

Hesan u3yuyenus yuedHoro npeamera «MaremaTnka
[IpuopureTHbIMH LIETIMU 00yueHUs: MaTemMaTuke B 5—10 kinaccax sBIsIOTCS:
(opMupoBaHUE HEHTPATIbHBIX MATEMATUYECKUX MOHATHH (YUCII0, BEIMUMHA,

reoOMETPUYECKast ¢urypa, IIepEMEHHas, BEPOSTHOCTb, byHKIHA),
00€eCleynBaOMIMX TPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHUYECKOIrO
o0Opa3oBaHMs 00YyYarOIIHUXCS;

MOJIBEJICHNE O0YyYaromMXcsi Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH M OKPY>KAIOLIEr0 MHpa, NOHMMAHUE MAaTEMaTUKH Kak
YacTH OOLIEN KyJIbTypbl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyaJIbHbIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaromumxcs,
NIO3HABATEJIbHON aKTHBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH
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MBIIUIEHUSA, UHTEPECA K U3YUEHHIO MaTEMATUKH;

dbopmupoBaHrue (PYHKIIMOHAIIBHOM MaTeMaTUYeCKOM I'PaMOTHOCTH: YMEHHS
pacrmo3HaBaTh  TPOSBICHHS ~ MaTEMaTHMYECKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KMU3HCHHBIX CUTYyaIUsSX W MPU H3yYCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(OopMyIUpPOBaTh UX HA SI3bIKE MATEMATUKH U CO3/1aBaTh MATEMATHUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBIM MAaTEMaTUYECKUW anmapar s peleHUus IpPaKTUKO-
OPUEHTHUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATh U OLIEHUBATh IOJTYYEHHBIC
pe3yJIbTaThl.

OcHOBHBIC JTMHUM COEpkKaHUs Kypca maTtemaTuku B 5—10 knaccax: «Yucna
U BBIUHUCICHUA», «ANTeOpa» («AnreOpanveckue BBIPAKECHUS», «YPABHEHHS H
HepaBeHCTBa»), «Dyukiumn», «['eomerpus» («I'eomerpuueckue QGUrypsl u uX
cBOiCcTBa», «lI3MepeHne TeOMETpUYECKUX BeIU4YuH»), «BeposaTHocTs W
CTaTUCTHKay». JlaHHBIEC IMHUU PA3BUBAIOTCS NapaJlIeNbHO, KaXk/1asi B COOTBETCTBUU
C cOOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJHAa OT JAPYIOM, a B TECHOM
KOHTaKTeé M B3auMojeicTBuu. Kpome »3Toro, ux o0OBEIMHAET JOTHYECKas
COCTaBJISIIONIAs, TPAAUIIMOHHO MpHUCylash MaTeMaTUKE W IMPOHU3BIBAIONIAS BCE
MaTeMaTUYeCKHe Kypchbl U cojaepxarenbHble JUHUU. ChopmyIMpoBaHHOE B
denepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOILIETO
oOpa3zoBaHusl TpeOOBaHUE «yMETh OMNEPUPOBATH MOHATUAMH: OINPEICICHUE,
aKCHOMa, TeOpeMa, J10Ka3aTeIbCTBO; YMEHUE PACIO3HABATh UCTHUHHBIEC U JIOXKHBIC
BBICKA3bIBaHUS, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U
OTPUIIAHUS BBICKA3bIBAHMI» OTHOCUTCS KO BCeM KypcaMm, a (OpMHpPOBaHUE
JOTHYECKUX YMEHUH pachpelensercss Mo BceM roaaMm oOydeHuss Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJIbTaTam
ocBoeHust DenepanbHoil pabouell HporpamMMmbl, pacHpeneséHHbIM IO ToJaM
oOy4eHHus, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIpOCcaM OOydaroluecs: oOpaliajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNE MATEMAaTUYECKHUMH TMOHATUSMU M HAaBBIKAMU OCYIIECTBISIIOCH
MOCJIEIOBATEIbHO WM MOCTYMNAaTelbHO, C  COONIOACHUEM  NIpPHUHIMIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIKMCh B OOIIYyI0 CUCTEMY
MaTEMaTUYECKUX TMPEJCTABICHUN OOYyYaloluXCsl, paclMpsas U yriayounsas e€,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

IpuHuunbl peajau3zanun padoyei
MPOrpamMMblI

[Tpu peanuzanuu npuHIMNa aud@epeHIupoBaHHOrO (MHAWBUIYAIBHOTO)
nonxoga B oOydeHun MartemaTuke oOydaromuxces ¢ HOJIA  nHeoOxomumo
YUUTHIBaTh YPOBEHb PA3BUTHS Y HUX MAaHyaJbHBIX HAaBBIKOB. YUUTENb B MPOIECCE
oOydeHus OmpenenseT BO3MOXKHOCTH yYallUXCA BBIMONHATH HUCHMEHHBIC

8



paboThl, IMOJB30BATBCA MATEMAaTUYECKUMH HWHCTPYMEHTaMHM B  IPOIECCE
MOCTPOCHUSI TEOMETPUYECKUX (UTYp M H3MEPHUTEIBHBIX omepamnuii. Tak ke B
npoiiecce O0ydeHUss MaTeMaTUKE, YUUTEN0 HEOOXOIUMO YUYHMTHIBATH YPOBEHb U
KaueCcTBO Pa3BUTHE YCTHOHN peun oOyuaromuxcs. [Ipu HemocTaTouHOM ypOBHE €€
pa3BUTHS  HEOOXOJUMO  HCIOJNB30BAaTh  TAaKME  METOJbI  TEKYLIEro |
MPOMEKYTOUHOTO KOHTPOJSl 3HAHUU O00ydYarouuxcsi, KOTopble Obl OOBEKTHBHO
MOKa3bIBAJIM PE3YJbTaTUBHOCTh MX 0O0yudeHusd. Bkirodenus oOydarounuxcst B
NPOCKTHYI0O U Y4EOHO-UCCIENOBATEIbCKYIO  JESATENbHOCTh,  MPOBEICHUS
HAOMIOJIEHUIT U SKCIIEPUMEHTOB, B TOM YHCJIE C HCIOJb30BAHUEM Y4eOHOTO
nabopatopHOro 000pyAOBaHUsA, UU(PPOBOro (3JIEKTPOHHOIO) M TPATUIIMOHHOTO
U3MEpPEHHUsI,  BKJIIOYAas  ONPEACICHHE  MECTOHAXOXKIEHUsS,  BUPTYAJIbHBIX
7a0b0paTOpui, BEIIECTBEHHBIX M BUPTYaJIbHO-HAIJISIAHBIX MOJENEH, U KOJJIEKIIHMA
OCHOBHBIX MaTEMaTHYECKUX OOBEKTOB.

OOyuaroipecss C JBUraTeIbHBIMH HAPYIICHUSAMH UCIBITHIBAIOT  PSiJI
TPYIHOCTEl B Tmpouecce oOydeHUuss MareMmarthuke. MOTOpHbIE HapyIICHUS
OrpaHUYMBAIOT  CIIOCOOHOCTh K  OCBOEHUIO  MPEAMETHO  MPAKTHYECKOU
JEATEIIbBHOCTH. DTO MPUBOAUT K TOMY, UTO (OPMUPYIOIIUECS 3HAHUS U HABBIKU
SBJISIIOTCSL HETIPOYHBIMH, TTOBEPXHOCTHBIMU, ()parMEHTAPHBIMHU, HE CBSI3aHHBIMU B
eauHyro  cucremy.  OOHapyXuBalOTCI  TPyAHOCTH B (OPMHUPOBAHHUH
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTaBICHUI, CUETHBIX ONepalnii, padoTe ¢
TETpaablo, YYCOHHKOM, CIIOCO0aX 3aMuch MPUMEPOB B CTOJIOMK, COOJIIOICHHEM
opdorpaduaeckoro pexxuma.

Ha ypokax maremartuku, ooydaromuecss ¢ HOJIA ucnbIThiBatoT 0cOOCHHBIE
TPYJIHOCTH TP BHITIOJIHEHUU PUCYHKOB, YEPTEXKEH, rpad)MKoOB, TaK KaK UM TPYIHO
OJIHOBPEMEHHO JIepXkaTh KapaHJall M JUHEHKY, MO3TOMYy UM 00s3aTelbHO
TpedyeTcsl MoMOIs B3pocioro (yuurens, accuctenta). Obygaromemycs ¢ HOJIA
ObIBAET MPOIIE HAKATHEM KJIABUIL BBINOJIHUTH YEPTEXK HA KOMIBIOTEPE, YEM ITO
cAenaTh ¢ MOMOIIbIO KapaHaama u auHelku. Ooydaronumest ¢ HOJZIA nmoctatrouno
TSDKEJIO OCBauMBaTh BBOJ MAaTeMAaTMYECKUX CUMBOJIOB, HampuUMep, OOBIKHOBEHHBIX
JIpo0eii.

Ecnu y oOyyatomierocs ectb HapyiieHus QyHKIUN pyK, TO TEOMETPUUECKUI
MaTepuanl MOXHO pacCMaTpuBaTh O030PHO, 3a/layd, CBA3aHHBIE C MOCTPOCHUEM,
npomnycTuTh. BupryanpHas pabopaTopus 1O MaTeMaTHKEe, HampuMmep, Ha
miatpopme MOII (POII) maer oOydarommmcss BO3MOXKHOCTH  BBITIOJIHSTH
MOCTPOCHHE TEOMETPUUECKHUX (PUTYp Ha IJIOCKOCTU U B MPOCTPAHCTBE, paboTaTh €
KOOPJIMHATHON TUIOCKOCTHIO. bBoibIioe BHHMaHMe HE0OXoAWMMO oOpamiaTh Ha
MPAKTUYECKYIO0 HAMPaBICHHOCTh 00yUEHHUsI MaTeMaTHUKE, a UMEHHO: a) U3MEPCHUE
NEePUMETPOB U IUIOMAeH; ©) BBIUUCITUTEIBHBIC HABBIKM, B TOM YHUCIE U C
MOMOILBIO KaJIbKYJISATOPA.

OnnHoit u3 ocobeHHocTel paboThl ¢ ooyuaronumucs ¢ HOJIA siBisiercs To,
4YTO UM HEOOXOJIUMO OO0JbIlle€ BPEMEHHU JJI BBINIOJHEHUS 3a1aHUM, YeM 370POBBIM
oOy4Jaronmcsi, MO3TOMY ISl KOHTPOJI 3HAHUMN JIydllle MCHOJb30BaTh 3aJlayl Ha
TOTOBBIX YEPTEkKaxX, 3aJaud, B KOTOPBIX YK€ HaIll€yaTaHO YCIOBHE W HAYAJIO
penieHusi, a 00y4aroIMMCsl OCTAE€TCS €ro TOJIBKO 3aKOHYUTh WJIM BBIIOJHUTH



TECTOBBIE 3aJaHus. llepes;] KOHTPOJIBHBIMH pabOTaMU HEOOXOJWMO IPOBOIUTH
o0o0mmarnme ypoku mo teme, Tak kak y oOydaromuxcsi ¢ HOJIA ormedarorcs
HEJOCTaTKH Pa3BUTHS MMaMsTH, OCOOEHHO KpaTKOBpeMeHHOH. (OO6obmaromue
YPOKH JAalOT BO3MOXXHOCTh CKOHIICHTPUPOBaTh BHUMAHHWE HA OCHOBHBIX
yIpakKHEHUSX, BBEJICHHBIX B KOHTPOJIbHYIO padoTy.

XapakTepucTHKA 0CO0bIX 00pa30BaTe/ILHbIX NOTPEOHOCTEH
odoyuarwmuxcsa ¢ HOJIA

Oco0bie 0Opa3oBaTenbHbIE MOTPEOHOCTH y O0YUAIOIUXCA C HAPYIICHUSIMU
OMOPHO-JBUTaTEIBHOIO  ammapaTa 3aJaloTcsi  CHENU(UKOW  JBUTATENbHBIX
HapylIEHUH, a TaKkKe CHeuu(UKol HapyleHUs MCUXUYECKOrOo pa3BUTHUA, H
ONPENENSIOT 0cOOYI0 JIOTHMKY MOCTpOoeHusi ydeOHoro mpouecca. Hapsamy ¢ stum
MOKHO BBLIEJIUTH OCOOBIE MO CBOEMY XapakTepy HOTPEOHOCTH B OOYyUYEHHUH
MaTeMaTHKe, CBOMCTBeHHBIC BceM obyuarommmcs ¢ HOJIA:

— HE0OXOJMMO HCIOJb30BaHUE CIHEUUATbHBIX METOJIOB, MPUEMOB U
cpencTtB o0yyeHuss (B TOM YHCIE CHEHUAIM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCUCTUBHBIX TEXHOJIOTHI), 00ECIEUMBAIOIINX PEATU3aALUI0 «OOXOJHBIX ITyTEH»
0Oy4eHHMsI; UCII0JIb30BaHUE BUPTYaJIbHON MaTEMaTUUYECKOM J1abopaTOpHH.

— HaIJISIIHO-ACMCTBEHHBIN, MPEAMETHO-TIPAKTUYECKUI XapakTep 00ydeHUs
MaTE€MaTUKe U YIPOUIEHUE CUCTEMbI yUeOHO-TI03HABATEIbHBIX 33/1a4, PEUIAEMBbIX B
npoiiecce 00yueHus;

- CreuaIbHOe oOydeHue «IEPEHOCY» c(hOopMHUPOBAHHBIX
MAaTeMaTUYECKUX 3HAHWUM M YMEHMH B HOBBIC CHUTYallUM B3aUMOJCUCTBHS C
JICUCTBUTEILHOCTBIO;

— CHeluaJbHas TOMOINb B Pa3BUTHU BO3MOXKHOCTEH BepOaIbHOU U
HeBepOabHOM KOMMYHHUKAIIMU Ha YPOKaX MaTeMaTHKU;

— KOppEKUMs IPOU3HOCHUTEIIBHOM CTOPOHBI PEYM; OCBOEHUE YMEHMS
UCITI0JIb30BATh PE€Yb MO0 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYAIIH;

— obecrnieueHre 0co0OW MPOCTPAHCTBEHHOW W BPEMEHHOM OpTraHU3alMU
o0pa3oBaTeIbHOM Cpebl;

— MAaKCHUMaJbHOE paclIMpeHre o00pa3oBaTeIbHOIO  NPOCTPAHCTBA  —
BBIXOJT 3a Ipenenabl  00pa30BaTENbHOIO  YUPEXKACHUS MOpU  PEIICHUH
MaTEeMaTUYECKHX 3a]1a4 U BBIMOJHEHUU IIPOEKTHBIX padoT.

— HCHOJIb30BaTh AJITOPUTMBI JEHCTBUH NIpPHU pEIICHUH OOYyYAIOIIUMHU C
HO/IA omnpeneneHHbIX THIIOB MAaT€MAaTHYECKHX 33J1ad, B TOM YHCIIE B IpoOLEcce
BBITIOJTHEHHSI CAMOCTOSTEIbHBIX PadOT.

MecTto npeameTa B y4eOHOM IJIaHe
B cootBercTBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIaPTOM  OCHOBHOTO  00miero oOpa3oBaHWsT  MaTeMaTHKa  SIBISICTCS
o0si3aTeNIbHBIM TMPEIMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-10 kmaccax
y4eOHbIN peaMeT «MareMaTuka» TPaJuIMOHHO U3yJaeTcsl B paMKax CIICTYIOIINX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Matematuka», B 7—10 kmaccax —
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KypcoB «Aunrebpay u «l'eometpus». Hacrosmeir mnporpamMmoll BBOJUTCA
CaMOCTOATEIbHBIN YUeOHbIN Kypc «BEepOATHOCTh U CTATHCTHKAY.

TemaTnueckoe IUIAHUPOBAHHME YUYEOHBIX KypCOB M PEKOMEHIYEMOE
pacnpeneneHne  y4eOHOrO  BpeMEHM Ui M3YyYEHUs  OTACNIBHBIX  TEM,
IIPEJIOKEHHBIE B HACTOSAIIEH IPOrpaMMe, HAaJ0 pacCMaTpUBaTh Kak IPUMEPHBIC
OpPUEHTHPHI B NIOMOIlb COCTABUTEIIO aBTOPCKOM paboueil mporpaMMbl U MpeExe
BCEr0 yuuTento. ABTOp paboyeil mporpamMMbl BIIPaBe YBEIUYUTh WIM YMEHBUIUTh
IPEJIOKEHHOE YMCIIO0 YYeOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUTbCA B TEMAaTHKY, B
OOJBIIECH CTENEHN 3aMHTEPECOBABIIYIO OOYYAIOIIMXCS, WIM HAIIPaBUTh YCHIIUS Ha
IIPEOJI0JICHHE 3aTpyAHEHUH. [[omycTUMO Takke JIOKaJIbHOE NepepacipeesieHue U
NIEPECTAaHOBKA 3JIEMEHTOB COAEPKaHUS BHYTPU TAaHHOTO Kjacca WM BHYTPH BCETO
Kypca npu HeoOxoaumocTu. KonnuecTBo mpoBEepOUYHBIX paboOT (TeMaTHYECKU U
UTOTOBBII KOHTPOJb KadecTBAa YCBOCHHsSI YYEOHOro Marepuana) U HUX THI
(caMoCTOATEIbHBIE U KOHTPOJIbHBIE PalOThI, TECThI) OCTAIOTCSA HAa YCMOTPEHHE
yuutens. Takke yduTenb BIPaBE YBEJIUYUTh WM YMEHBIIUTHh YHUCIO Yy4E€OHBIX
4yacoB, OTBeAEHHBIX B PDexepanbHOM paloueld mmporpaMMe Ha 00001IeHuE,
NOBTOPEHHE, CUCTEMATH3alUI0 3HAHUW oOydarommxcs. ENWHCTBEHHBIM, HO
IPUHIUINAIBHO BAXKHBIM KPUTEPHUEM, SBIIETCS JOCTH)KEHHE pE3yJIbTaTOB
oOyueHus, yKa3aHHBIX B HAcTOSLIEH NporpaMMme Ha KOHEL[ YPOBHS OCHOBHOTO
oO1rero oOGpazoBaHMsI.

Copepxxanue ywyeOHoro mnpeamera «MaremaTuka», MPEACTABICHHOE B
®denepanbHON ananTUpOBaHHOW paboued mnporpamme, cootrBeTcTByer DI'OC
00O, denepanbHON OCHOBHOW 00pa30BaTeNIbHOM MporpaMMe OCHOBHOT'O OOIIETOo
0o0pa30BaHus C YYETOM MPOJIOHTALUH HA OJAMH TOJ.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
HPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUSA

OcBoenue yueOHOro mpeamera «MaremMaTrukay JOJKHO 0OECIIeUnBaThH
JOCTMKEHHE Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs — CIEAYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JINYHOCTHBIE pe3yJabTaThl

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpeameTa
«MaremaTnka» XapakTepu3yrOTCs:

IIaTpuoTn4yeckoe BOCIIUTAHME:

[IPOSIBJICHUEM MHTEpeca K MPOLUIOMY H  HACTOALIEMY POCCHMCKOU
MAaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHHUCKHUX
MAaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K HCIOJIb30BAHUIO ITHUX
JOCTHUKEHUM B JPYTUX HayKax U MPUKJIAAHBIX chepax.

I'pa:xxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN IPaKJaHUHA U PEaTU3alliy €ro
npaB, TMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
pa3IMYHBIX CTPYKTYD, SABJICHUH, MPOIEAYp IPaKIaHCKOT0 o0I1IecTBa (BHIOOPHI,
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OTIPOCHI U TIP.); TOTOBHOCTHIO K OOCYXICHHUIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTIKCHUW HayKd, OCO3HAHHEM BaXHOCTHU
MOPAJIbHO-3THYECKUX MTPUHIUIIOB B ACSITEIBHOCTH YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUHM TMPAKTHUYECKUX 3ajad
MaTEeMaTUYeCKOM HaAMpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MATEMaTHYE€CKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEH KU3HU JUIsSl yCHEUTHOW mpodeccroHanbHOU
JESATEIbHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHMBUTyIbHOU TPACKTOPUHU 00pa30BaHUS U KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOITMOHAIBHOMY H  ACTETHYECKOMY  BOCIPHSITHIO
MaTEeMaTHYECKNX OOBEKTOB, 3a7ad, PCEUICHUH, PACCYKICHUH; yMEHHUIO BHUICTDH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOTO IO3HAHMS:

OpUEHTallMed B JCATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAHMEM MAaTeMAaTHUYeCKOW HayKd Kak cdepbl dYeloBeuecKon
JeSATEILHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIs PA3BUTUS LMBHJIM3AIUY;
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKU U MAaTeMAaTHUYECKOU KYyJIbTYpOW Kak CPEJICTBOM
MO3HAHUS MHpPA; OBJIAJACHHEM TMPOCTEHIIMMHU HaBBIKAMU HCCIEA0BATEIbCKOM
NEATeTLHOCTH.

®du3znueckoe BocnUTAHWE, (OPMUPOBAHHME KYJIbTYPbl 310POBbA H
IMOIUOHAIBHOTO (JIATONOTYYHS:

TOTOBHOCTBIO TMPUMEHSATh MAaTeMAaTHUYECKHE 3HAHWUS B MHTEpPECax CBOETO
3I0pOBbsl, BEACHHsS  3JA0POBOrO  oOpa3a KU3HU (3I0pOBOE  THUTaHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH H OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTHIO HaBBIKA pediekcuu, NpU3HAHUEM CBOETO
IpaBa Ha OMMOKY W TaKOTO K€ TpaBa APYroro 4eaoBeKa.

JKOJI0ruYecKoe BOCIIUTAHHUE:

OpHeHTallMel Ha MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUU TSl PEIICHUs 3a1a4
B 00JaCTHM COXPAHHOCTH OKPYXKAIOIICH Cpejapl, IJIAHUPOBAHUS TOCTYNKOB U
OIICHKM WX BO3MOJXKHBIX TOCJEACTBUN MJIsi OKPYXKAIONICH Cpeibl; OCO3HAHWEM
rJI00QJIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOIIEM U IMyTeH UX PEIIeHUS.

JInuHoCTHBIE pe3yJibTaThbl, o0ecrnieyuBaroIIne ajanTanuio
o0yyamouerocss K H3MEHSIOIIUMCH YCJIOBUSIM COIHAJIBLHON W TNPHPOTHOM
cpeabl:

TOTOBHOCTHIO K JICHCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUThCS Yy APYrUX JIOJeH, MpUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMH U3 OMbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUWA, B TOM YHCIE
bopMyIupoBaTh UAEH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee He U3BECTHBIX, 0CO3HABATH AC(HUIIUTH COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYalUIO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaEMbIe pEIIeHUsT W ACHCTBHs, (OPMYyIHPOBaTh U OLECHUBATH PUCKU H
NOCJIEICTBUSL, (POPMUPOBATH OIIBIT.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIe pe3yJIbTaTbl OCBOCHHUS MPOTrpaMMbl YYEOHOIO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHHEM VHUBEPCANbHLIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusaMuU U YHUBEPCAIbHLIMU PeYIAMUBHBIMU OeliCMBUAMUL.

1)  Vuusepcanvnvie  nosnasamenvmvle  Oeilicmsus — obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00y Uarowuxcsa (oceoenue
Memoo08  NO3HAHUA  OKpYJcaroujeco  Mupa,  NpUMEHeHUe  JIO2UYECKUX,
ucciedo8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

Ba3oBble Jjoruveckue aeicTBus:

BBISIBIIATHh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TIOHSATUH, OTHONICHHM MEXIy TMOHATUSIMH; (POPMYIUPOBATH
OTIpeICICHUS MOHSITUH; yCTaHaBJIMBATh CYIIIECTBECHHBIN MIPU3HAK
KiIaccu(ukanuy, OCHOBaHUS i OO0O0OIIEHHs ¢ CpaBHEHUA, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH W  IPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIIATENIbHbBIE, €IMHUYHBIC, YACTHBIE U O0IIME; YCIOBHBIE;

BBISBIIATH ~ MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B GaKTax, JaHHBIX, HAOTIOIEHUAX M YTBEPKIACHUIX; Mpe/iaraTh
KPUTEPHUH JIJIS1 BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIA;

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKTFOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

paz0OupaTh T0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), TIPOBOAUTH CAMOCTOSITEIPHO  HECJOXKHBIC  JIOKa3aTelIbCTBA
MaTeMaTH4ecKux (pakToOB, BHICTPAUBATh apPTYMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CMOCOO pemieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peIIeHUs, BbIOMpaTh HauWboJiee TMOAXOMANUNA C  y4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciaenoBare/ibCKkue A1eHCTBHUSA:

MCIIOJIB30BaTh BOMPOCHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE, MpoliIemy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh MCKOMOE W JIaHHOE, (POpMUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH TO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEU
MaTEeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEKITY COOOM;

CaMOCTOATENHHO (POpMYyIUPOBATH 00OOIIEHUS M BBIBOBI TIO PE3YJIHTATAM
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MPOBENEHHOTO  HAOIONICHUS, WCCICIOBAHUSA, OIEHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCa, a TAKXKE BbIJIBUTATh

MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.
Pabora ¢ ungopmanmei:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIIMH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

BBHIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3IUIHBIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpaTh (opMy MpeACTaBiIeHUS HHPOpMAMM U WUIIOCTPUPOBATH
pelaemMbie  3aJaud  CXeMaMH, JudarpaMmMaMd, HWHOM Trpadukod U HX
KOMOMHAIIMSIMU;

OLICHUBATh HAJA&KHOCTh HMH(OpPMALMU IO KPUTEPUSIM, MPEIIOKEHHBIM
YUHATEIIEM WU CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIIBHO.

2)  VHusepcanbHvle KOMMYHUKamugHwle Oelicmeus — 00ecneuusarom
chopMUpo8aHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.
OO0menne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCJIOBUSIMHU U TEISIMU OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUKY
3peHHUs B YCTHBIX (MPU HAIMYUU BO3MOXKHOCTH) U TUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 10 XOJy peIIeHUs 3a7aud, KOMMEHTHPOBATh  IOIYYCHHBIH
pe3ynbTarT;

B X0JI¢ OOCYKJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMHI,
poOJIeMBbI, pelaeMoil 3amadd, BBICKA3bIBATh HWJICH, HAICIICHHBIE Ha TIOUCK
pEIICHUS; COMOCTABJATh CBOM CYXICHUS C CYXXICHUSMHU JPYTHX YYACTHUKOB
Jauanora, oOOHapYKUBAaTh Pa3IMUMe U CXOJCTBO IMO3HIIMKA; B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh  PE3yJbTaThl  pEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA; CAMOCTOSITEIbHO BbIOMpaTh (hOpMaT BBICTYIICHHUS C
y4€TOM 3a/lad Tpe3eHTallud, OCOOEHHOCTEH ayIuTOpUU W WHIUBUYATHHBIX
BO3MOKHOCTEM.

CoTpyaHu4ecTBO:

NOHMMAaTh HW  HWCIIOJNB30BaTh  NPEHMYIIECTBA  KOMaHIHOM u
WHIUBUIYyAIbHOW pa0OThl TPH PEIICHHH YyYeOHBIX MaTEeMaTUYeCKHUX 3ajad,
NPUHUMATh II€JIb COBMECTHOW JIESITENIbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOM paboThI, paclpeaeyiiaTh BUABI pabOT, TOrOBApUBATHCS, OOCYKIATh
MPOIIECC U Pe3yJIbTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYMIOBbIX (opMax paboTel (00CyX)aeHUs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI H [Ip.); BBIOJHSATH CBOIO YacTh PabOTHI H
KOOPJIMHUPOBATh CBOU JICUCTBHUS C JPYTMMH YJ€HAMU KOMAaHJbBI; OICHUBAThH
KaueCTBO CBOET0 BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvhvie  pecynamuenvle  Oelicmaeus obecneyusarom
GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
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Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpaTh CHOCOO peIEHUs € YYETOM HUMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BapUAHTHI
peleHnit ¢ yaéTomM HOBOM HH(popMaIum.

CaMOKOHTPOJIb:

BJIAQJETh CHOCO0AMM  CaMONPOBEPKH, CAMOKOHTpOJIA Ipouecca |
pe3yJIbTara peleHnss MaTEMaTUIECKOU 3a1auu;

NpEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATb COOTBETCTBHE PE3yJbTaTa JAEATEIbHOCTH IOCTABICHHON LIEIU
U YCJIOBHUSIM, OOBSCHATh NPUYMHBI JOCTHKEHUS WIA HEAOCTHKEHHUS LEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IIpeaMeTHbIE pe3yabTaThl

[IpeameTHbIE pe3yiabTaThl OCBOEHUSI pabOyell MporpamMMbl MO MaTeMaTHKe
IIPEICTABIICHBI 110 TOJaM 00y4Y€eHHUs B CIEAYIOIUX pa3jenax MporpaMMbl B paMKax
OTIENBHBIX KypcOB: B 5—6 kimaccax — kypca «MaremaTtukay», B 7—10 kmaccax —
KypcoB «Anredpay, «I'eometpusi», « BEpoITHOCTh U CTATUCTUKAY.

Pa3BuTne NOrm4ecKkux MpeaCcTaBICHUN U HABBIKOB JIOTMYECKOTO MBIILICHUS
OCYIIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 00yUeHHUsl B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpeamosaraercsi, 4To BBITYCKHHK OCHOBHOM IIIKOJIBI
CMOYKET CTPOUTH BBICKA3bIBAHMS W OTPULAHUS BBICKA3bIBAaHUI, PacloO3HABAThH
VICTUHHBIE W JIOKHBIE BBICKA3bIBAHMS, NPHUBOJIWUTH MPHUMEPBI U KOHTPHPHUMEPHI,
OBJIaJICET NOHATUSAMU: OIpPENEIICHUE, aKCHOMa, TEOpeMa, JO0Ka3aTelIbCTBO — WU
HAy4UTCS UCTIONb30BATh UX MPHU BHIIIOJHEHUH YYEOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA». 5—6 KJIACCBI

esn u3yueHus yueOHOro Kypca

[IpuopureTHbIME TENIMH O0yUEHUS MaTeMaTHKE B 5—6 Kilaccax SIBISIOTCS:

MpOI0JDKEeHNE (DOPMHUPOBAHUSI OCHOBHBIX MATEMATUYECKUX TIOHITHH (YUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), oOecrneunBaromux MIPEEeMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUS 00yUarOIINXCS;

pa3BUTHE MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUHN, HHTEpeca K U3YUEHHUIO
MaTE€MaTUKHU;

MOJIBE/ICHUE OOYYaIOMIUXCS HA JOCTYIMHOM JJIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPYKAIOILIEro MUpa;

dbopmupoBanre (PyHKITMOHAILHOW MaTEMaTUYECKONW T'PAMOTHOCTH: YMCHHUS
pacno3HaBaTh MaTEMAaTUYECKUE OOBEKTHI B PEATbHBIX KU3HEHHBIX CUTYyaITUsX,
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MNPHUMCHATH OCBOCHHBIC YMCHMUS JIJISI pCHICHUA ITPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4,
HHTCPIIPCTUPOBATDH IIOJYYCHHBIC PC3YyJIbTAThl U OLICHHBATHL HMX Ha COOTBCTCTBHC
Hp&KTPI‘IGCKOfI CUuTyaluuu.

OCHOBHBIE JIMHHUU COJEpKaHHUA Kypca MaTeMaTWKM B 5—6 Kiaccax —
apumerrnyeckass M TEOMETpPUUECKas, KOTOPbIE pa3BUBAIOTCS IapaljIeNIbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aHUMOJEUCTBUU. TaKkkKe B Kypce NMPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATETbHON CTATUCTUKH.

N3ydenue apupmeTnyecKkoro Marepraia HAaUMHAEeTCsl CO CUCTEMATU3aluu U
Pa3BUTHS 3HAHUI O HATYypaJIbHBIX YHCIIAX, [OJYYECHHBIX B HadajabHOU 1mKoue. [Ipn
TOM COBEpUICHCTBOBAHUE BBIUYUCIUTEIBHOW TEXHUKH U (OPMUPOBAHHUE HOBBIX
TEOPETHUYECKUX -3HAHUI COYETAECTCS C PA3BUTHUEM BBIYMCIMTEIBHON KYJBTYpHI, B
YACTHOCTH C O0yYE€HUEM NPOCTEHIINM NMpUEMaM MPUKHUIKH U OLIEHKH Pe3yIbTaTOB
BbluKcIeHUM. M3yueHue HaTypaidpHBIX YHCENT MPOAOIKAaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJbHBIMH MOHATHIMH TEOPUH JECITUMOCTH.

Jpyroili kpynHblid OJIOK B cOJEpKaHUM apU(PMETUYECKOW JIMHHUM — 3TO
npobu. Hauvano u3yueHusi OOBIKHOBEHHBIX M JIECITUYHBIX JIpoOeil OTHECEHO K 5
KJIaccy. JTO MEPBbIM 3Tall B OCBOCHHH JIPOOEH, KOT/a MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJESIMU, MOHATUAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npobell B MOMHOM OOBEME MPEIUIECTBYET M3YUYEHHUIO AECATUYHBIX IpOOEeH, 4YTo
LEJIeCO00pa3HO € TOYKHM 3pPEHHUS JIOTUKHU W3JIOKEHHS] YMCIOBOM JMHHUM, KOTrAa
npaBwia JEUCTBUHA C JIECATUYHBIMU JApOOSIMH MOXXHO OOOCHOBaTh  yXKe
U3BECTHBIMH AJITOPUTMAMU BBITIOJHEHUS AEUCTBHUI C OOBIKHOBEHHBIMU JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACUIMPUT BO3MOMKHOCTHU ISl TOHUMaHUs
00y4aroIUMHUCs MPUKIAAHOTO IPUMEHEHHUSI HOBOM 3alIUCH MPU U3YUYEHUH JIPYTHX
IPEIMETOB M NPU MPAKTHYECKOM HCNOJIb30BaHMM. K 6 Kiaccy OTHecCEH BTOpou
Talm B HW3YYEHUM JpoOel, TJe MNPOUCXOIUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHHS U TpeoOpa3oBaHusi ApoOEi, OCBOECHHWE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUMCIECHUNA, B TOM YHCIE 3HAYCHHU
BBIPKEHUI, COACPKATUX U OOBIKHOBEHHBIE, U IECATUYHBIEC IPOOU, YCTAaHOBIICHUE
CBS3EH MEXIYy HUMH, pACCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha Apoou. B Havaie
6 KJacca MpoOMCXOIUT 3HAKOMCTBO C IMIOHSITUEM ITPOIIEHTA.

OCOOEHHOCThIO H3YYEHHUS TIOJOKUTENIBHBIX W OTPULATENBHBIX YHCEI
ABJIETCS. TO, YTO OHM TaK)KE€ MOTYT pacCMaTpUBaTHCS B HECKOJBKO 3TanoB. B 6
KJlacce B Haudaje H3ydeHHs TeMbl «[lonoXuTenbHbIE M OTPHULATENIBHBIE YUCIIA»
BbIIENsAeTCa noarema «llemple wumcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULATEIBHBIMM  YHCIAMU W JCUCTBUSAMU C  TOJIOKUTEIbHBIMH U
OTPULATEIbHBIMU YHCIAMH IPOUCXOJUT HA OCHOBE COJEPIKATEIBHOIO MOIXOJA.
OTO MO3BOJIIET HA JOCTYITHOM YPOBHE IO3HAKOMHUTH YYaIlUXCS IMPAKTUYECKU CO
BCEMHM OCHOBHBIMM IIOHATHSAMM TE€MBI, B TOM 4YHCJIE U C NPaBUJIAMU 3HAKOB IpHU
BBINIOJIHEHUH apU(METUUYECKUX JeHCTBUI. M3ydeHue palMoHaNbHBIX YHCENl Ha
ATOM HE 3aKOHUYUTCS, a OyJeT MPOAOKEHO B Kypce anredpsl 7 Kjlacca, 4YTo CTaHeT
CJIEIYIOIIUM MPOXOJ0M BCEX NPHUHIMIHAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszzeneHue TPYyAHOCTeH 00JieryaeT BOCIPUSATUE MaTepuana, a paclpeneicHie BO
BPEMEHU CITOCOOCTBYET NPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

ITpu oOydeHnHn penieHHIo TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONb3YHOTCS
apumernyeckue npuéMbl perieHud. TeKCToBbIE -3a7aud, pellaeMble IpU
0TpabOTKE BBIYMCIUTENIBHBIX HaBBIKOB B 5—0 Kilaccax, paccMaTpUBAIOTCS 3aJaud
CIIEIYIOIMX BUJOB: -33J]auM Ha JBW)KCHME, HAa YaCTH, HA MOKYIKH, Ha paboTy U
IIPOU3BOJAMTENILHOCTD, HAa MPOLEHTHI, HA OTHOWIECHH U nponopuuu. Kpome toro,
0OyJaroIuecs: 3HaKOMATCA ¢ MpUEMaMU peIIeHus 3a/1a4 nepedopoM BO3MOKHBIX
BapHaHTOB, y4yaTcs paboTaTh ¢ MHGOpMaIeil, mpeacTapieHHONW B (popme Tabnuil
VI TAarpamM.

B paboueii mporpamMmme npeaycMoTpeHo (popMUpOBaHUE MPONEAEBTUUECKUX
anreOpanyeckux MpeacTtaBieHUd. bykBa Kak CHMBOJI HEKOTOPOIO 4YHCIa B
3aBUCUMOCTH OT MaTeMaTH4YE€CKOTr0 KOHTEKCTa BBOJAUTCS MOCTENeHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIIOJIb3YETCS MpEeXaAe BCEro Uil 3alucu  OO0LIuX
YTBEPKACHUM M TPEUIOKEHUH, (QOpMyJ, B YAaCTHOCTU [UIsl BBIUKCICHUS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aAMECTUTEIISD YHCIIA.

B kypce «Maremaruka» 5—6 KIacCOB MPEACTABICHA HArJsHas T€OMETpHs,
HalpaBJieHHass Ha pa3BUTHE OOpPa3HOro0 MBIIUIEHUS, HPOCTPAHCTBEHHOTO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHMH. DTO BaXHBIH 3Tall B H3YYCHHUH
Ir€OMETPUHU, KOTOPBIA OCYIIECTBISECTCS HA HArJISJHO-IIPAKTUYECKOM YPOBHE,
ONMMpAETCA Ha HArjasgHO-0O0pa3HOE MblIUIeHHE oOydarommxcd. bosbmas poib
OTBOJUTCS MPaKTUYECKON NeSTEIbHOCTH, OTIBITY, AKCIIEPUMEHTY,
MozenrpoBaHuio. OOyyarommecss 3HaKOMATCSI ¢ T€OMETPUYECKUMU (PUrypamu Ha
IJIOCKOCTH M B TPOCTPAHCTBE, ¢ HMX MPOCTEHIIMMH KOH(DUTypalMsIMH, ydaTcs
M300pakaTh MX HA HEJIMHOBAHHOW M KJETYaToll OymMare, paccMaTpuBarOT HUX
IIPOCTENIINE CBOMCTBA. B mporecce W3ydeHHs HArJIsAHOM T€OMETPUU 3HAHMS,
MOJlyY€HHbIE OOYYalOUIMMKCS B HAYaJbHOM IIKOJE, CHCTEMaTU3UPYIOTCS W
PaCIIMPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY IUlaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN
npeamer «MareMatrka», KOTOpbIM BKJIIOYAeT apu(PMeTHUYecKud Marepuan u
HaTJSAHYI0O TEOMETPUI0, a TaKKe IMPOINENEeBTUUYECKUE CBEICHUS W3 anreOphl,
AJIEMEHTHI JIOTUKU U HA4aJIa ONIMCATEIbHONU CTATUCTUKH.

VY4eOHbIil TUIaH Ha U3yUyeHUE MaTeMaTHKU B 5—06 KjlaccaX OTBOAMT HE MEHee
5 y4eOHBIX YacOB B HEJENIO B TEYCHHE Ka)KJOro rojga o0yueHus, BCEro HE MeHee
340 y4ueOHBIX YacoB.

Conep:xanue yueOHOro Kypca (1o rogam o0yueHusi)
5 KJ1ace
Hamypanvnuie uucna u nynsp
Hatypanbnoe uncno. Psag natypansubeix uncen. Yucno 0. M3o00paxenue
HATypaJIbHBIX YUCEN TOUKAMU HA KOOPJAUHATHOM (YMCIOBOM) IPSIMOM.
ITo3unuonnas cucrema cuucieHus. Pumckas Hymepauuss Kak IIpUMeEp
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HEMO3ULIMOHHON CHUCTEMBI CUMCIICHUS. JlecaTnyHas cucTeMa CUUCIIEHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPABHEHHWE HATYPAJIbHBIX YUCEJ C HYJIEM.
Crioco6s1 cpaBHeHUs. OKpyTICHUE HATYPATBHBIX YHCET.

CnoxeHue HaTypajabHbIX YHCEIT; CBOMCTBO HYJIS TP CIOKEHUU. Beruutanue
KaK JIeUCTBUE, OOPATHOE CIOKEHUIO. Y MHOKEHUE HATYpaIbHBIX YMCEI, CBONCTBA
HyJIsl WU €AWHULBI TpU YyMHOXEHUUW. J[lenmeHue kak JneiicTBUe, oOpaTHOE
YMHOXKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEXAYy HUMH. [IpoBepka pesynbraTta
apumeTnyeckoro neictBusd. llepeMecTUTeNbHOE W COYETATENILHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXXEHHS, paclpeleuTeIbHOe CBONCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3zoBanue OykB jis OOO3HAYEHHUST HEM3BECTHOIO KOMIIOHEHTA U
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

Jlemurenu W KpaTHble 4YuClia, pas3loKeHUWE Ha MHOXUTENU. lIpocteie u
cocTtaBHbIe uncia. [IpuszHaku nqenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoMm.

CreneHb € HaTypallbHbIM MOKAa3aTelieM. 3aluCh YUCIA B BHUJIE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

YucnoBoe BBIpAKEHUE. BBIYMCIECHUWE 3HAYEHUN YHWCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJIHEHUSA  JACUCTBUU.  Vcronp30BaHWE TNpH  BBIYMCICHUSX

MePEMECTUTEIIHLHOTO u COYETATEIIHHOTO CBOMCTB
(3aKOHOB) CIIOKEHHUS U YMHOXKEHHUSI, PaCIIpeISTUTEILHOIO CBOMCTBA YMHOKCHUS.
/lpoou

[IpencraBnenrie o JpoOM Kak crmoco0e 3amucud  YacTh BEJIUYHUHBI.
OObikHOBeHHBIE J1poOu. [lpaBunbHbIE W HempaBWwibHbIE JIpoOu. CMeliaHHas
Ipo0b; TPEACTABICHUE CMEIIAaHHOW ApoOM B BUAEC HEMPABWIBHOW IpoOU H
BBIJICJICHUE IIEJI0OM YacTH YKCJIa W3 HeMpaBWIBHON JIpodu. M3o0paxeHnue apoodei
TOYKaMH Ha 4HCIIOBOM npsiMoii. OcHOBHOE cBOMCTBO apodu. CokparieHue apooeit.
[IpuBenenue npodbu kK HOBOMY 3HaMeHareno. CpaBHEHHE IPOOEH.

CrnoxeHue U BbIYMTaHUE JIpoOeh. YMHOKEHUE U JIeTeHHE qpo0eii; B3aUMHO
obOpatHble apodu. HaxoxkaeHne 9acTu 1eI0ro U IIe0r0 10 €ro YacTH.

Hecsatuunas 3amuch apoOei. [lpencraBneHue AecATUYHONW OpoOU B BHUIE
OObIKHOBEHHOM. M300pakeHHe MEeCATUYHBIX JOpoOed ToukaMH Ha YHMCIOBOU
npsiMoil. CpaBHEHHUE IECSITUUHBIX IpOOEH.

ApudmMernueckue IEHCTBUA C JECATHUYHBIMH JpoOsmu. OxpyricHue
JEeCATUIHBIX APOOEH.

Pewenue mexkcmogoix 3adau

Pemenne TekcTOBBIX 3amad  apudMeTHYECKUM crocoboM. Perenue
JOTUYeCKUX 3anad. Pemienue 3amad mepeOOpOM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonp3oBanne mpy perieHuu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amad, comepkalux 3aBHCHMOCTH, CBS3BIBAIONINE BEIMYWHBI:
CKOPOCTb, Bpe€Ms, pacCTOSIHHE; II€Ha, KOJIMYECTBO, CTOUMOCTh. EavHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IEHBI, PACCTOSHHUSA, BPEMEHH, CKOpOocTU. CBs3b
MEXIYy €AMHUIIAMU U3MEPEHUS KaX10M BEJTUUYHHBI.

PelieHre 0CHOBHBIX 3a/1a4 Ha APOOH.

[IpeacTaBnenue NaHHBIX B BUIE€ TA0JIUIL, CTOJIOYATHIX AUArPaAMM.
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Haznaonan zeomempus

Harnsgaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
OTPE30K, Jy4, yIoJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, Kpyr. YToJ. [Ipsamoi,
OCTpPBIW, TYNION U PA3BEPHYTHIN YTJIBI.

JnuHa oTpe3ka, MEeTpUYECKUEe €IUHUIBI JUIMHBL. J[JIMHA JIOMAaHOW, IEPUMETP
MHOTOYyToJIbHUKA. MI3MepeHne 1 MOCTPOEHUE YIJIOB C MOMOUIBIO TPAHCIOPTHPA.

Harnsinuele npenctaBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B ToOM yucie Ha kierdator Oymare. Iloctpoenue
KOHUTYypaluii U3 4acTeil mpsIMON, OKPYKHOCTH HAa HEIMHOBAHHOW M KJIETYATOU
Oymare. Vcniosib30BaHlE CBOMCTB CTOPOH U YTJI0B NPSAMOYTOJIbHUKA, KBAAPATA.

[Inomanes MNpAMOYroJiIbHUKA W MHOTOYIOJBHUKOB, COCTaBJIEHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4Hcle (UTryp, M300paKEHHBIX Ha KieT4aTol Oymare.
EnuHuibl u3mMepeHus Mmiomaim.

Harnsinueie pEACTaBICHUSA 0 MIPOCTPAHCTBEHHBIX ¢burypax:
NpSMOYTOJIbHBIN — Tapajuienenunen, KyO0, MHororpaHHuku. HM3o0paxkenue
MPOCTEUIIUX MHOTOTpaHHUKOB. Pa3BépTku kyba u mapasuienenumnena. Cosnanue
MojieJield MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJTACTUIIMHA U JIP. ).

O0BEM MPSAMOYTOIBHOTO Mapajuienenumena, Kyoa. EauHuiel usmepenus
o0BEMa.

6 kiacc

Hamypanvnsie uucna

Apudmernueckue ACUCTBUSI ¢ MHOTO3HAYHBIMU HATypaJbHBIMU YHCJIAMH.
YucrioBble  BBIPAKEHUS, TMOPSAOK  JACHCTBUH,  HUCIHOJIb30BAaHUE  CKOOOK.
Hcnonb30BaHWEe TIPU  BBIYUCICHUSX TEPEMECTUTEIIBHOTO W COYETATEIIBHOTO
CBOMCTB CIJIOKEHUS W YMHOXXEHUS, PacCHpeAesIMTEIbHOTO CBONCTBA YMHOMXEHUS.
OKpyriieHue HaTypalbHBIX YHCEIL.

Jlenutenu u KpaTHbIC YKCIIa; HAUOOJIBIINNA OO AEIUTETh U HAMMEHBIIIee
obmee kpaTHoe. /[emuMoCcTh CyMMBI U TIpOu3BeAcHUs. [lejeHrne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAsI APOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIlcHHE APOOCH.
CpaBHeHue U ynopsaounBanue apooeii. Pemenre 3aa4 Ha HaXOXKIEHWE YacTH OT
HEJOro M WENOoro mo ero yactu. J[poOHoe dYHCIIO Kak pe3ynbTar JAeJeHHS.
[IpencraBnenne necITHUHON ApOOU B BUAEC OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
MIPEICTaBICHNUS] OOBIKHOBEHHOU JApOOU B BUJE JAeCATUYHON. JlecaTUUHbIC ApodH U
MeTpuuecKasi cucreMa Mep. ApugmeTudyeckue JEHCTBUS U YUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMHU U JECATUYHBIMU IPOOSMHU.

OtHomienue. JleneHrue B JaHHOM OTHOIIEHWU. MacmTab, TPOMmOpIHs.
[IpuMeHeHne TPONOpUUIA PU PEILIEHUH 33]1a4.

[Tonatne mporueHTa. BeluncieHne npoueHTa OT BEJIMYHUHBI U BEJIMYUHBI 110
e€ mpoleHTy. BolpakeHre mpoLEeHTOB IeCATUYHBIMU Jpo0siMu. Perienue 3amay Ha
MPOLIEHTHI. BpIpakeHNE OTHOILLICHNS BETMYUH B IPOLECHTAX.

Ilonosxcumenvuvie u ompuyamenvHovle Uucia

[TonoxxutenbHble M OTpULIAaTENbHbIE yncaa. Llenble uncna. Moayinpe uucna,
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reoMeTpuuecKkas HHTEpIpeTanuss MoAyis uucia. M3o0paxeHwe uwncen Ha
KOOPAMHATHOM NPSAMOM. YHCIIOBBIE TPOMEKYTKH.

CpaBHeHue uyucen. ApudMeThyeckue IEHCTBUA C TMOJOXKUTEIbHBIMU U
OTPULIATENBHBIMU YHCIIAMMU.

[IpsiMoyroJibHas cucTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATHI TOUKK Ha
I0CcKoCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHON
IIJIOCKOCTH.

bykeennvie ¢vipasicenusn

[Ipumenenue OyKkB [JJisi 3alUMCH  MAaTEMaTUYECKUX  BBIpAXKEHUH U
npeioxkennii. CBoiicTBa apuMETHUYECKUX JICUCTBUN. ByKBEeHHBIE BBIPOKCHHS U
YUCJIOBBIE TOJCTAHOBKH. DYyKBEHHBIE paBEHCTBA, HAXOXKIACHUE HEHU3BECTHOIO
KOMITIOHEHTa. PopMyibl; (QOopMynbl MEepUMETpa M IUIOMAAN HPSIMOYTOJbHUKA,
KBajJpaTa, o0bEMa mapassienenumneaa u Kyoa.

Pewienue mexkcmogoix 3aoau

Pemenne TekcTOBBIX 3ajay  apuMeTHUYECKMM crocoboM. Pemienue
JOTHYECKHX 3a7a4. Pemenue 3agau nepeOopoM BceX BO3MOKHBIX BapHAHTOB.

Pewenne 3amad, copep)KalMxX 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEIMYUHBI:
CKOpOCTB, BpeMs, pacCTOsHUE, 1IEHA, KOJINYECTBO, CTOMMOCTB;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paboThl. EAMHMIIBI U3MEpeHMs: Macchl,
CTOMMOCTH; pAcCCTOSIHUSI, BPEMEHHU, CKOpOoCTH. CBsA3b MEXAYy €IUHULAMU
WU3MEPEHUS KaXKI0W BETUUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IPOIMOPIUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTaMU; PEIlIEHNE OCHOBHBIX 3aJ1a4 Ha JPOOU U MPOLEHTHI.

OueHka W OPUKHAIKA,  OKPYIJIEHHE  pPE3yJbTaTa.

CocraneHre OYKBEHHBIX BbIPQXKEHUI 110 YCIOBHUIO 3a/1a4H.

[IpencraBneHre AaHHBIX C MOMOLIBIO TAOMUI W AuarpamMm. CTojO4darbie
JIarpaMMBbl: YTEHHE U MMOCTpOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Haznaonaa zeomempus

Harnsignele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsiMasd,
OTpE30K, JIy4, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSAMBIX Ha IUIOCKOCTH, IapasuleiibHbIE
npsIMbIE, MEPIECHANKYJSIPHBIE OpsiMble. M3MepeHue pacCTOSHUM: MEXKIYy IABYMs
TOYKaMH, OT TOUKH J0 MPSAMOM; JJIMHA MapIIpyTa Ha KBaAPaTHOM CETKE.

MN3MepeHne M MOCTPOEHUE YIVIOB C TOMOILBIK TpaHCIOpTUpa. Buael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOIBHUK, IIpUMEPBHI
YEeTBIPEXYTOJILHUKOB. [IpAMOYTONBHUK, KBaIpaT: UCIOJIB30BAHUE CBOWCTB CTOPOH,
yraoB, auaroHanei. M3o0pakeHue reoMeTprUuecKux (QUryp Ha HEJIMHOBAHHOM
Oymare ¢ WCIONb30BAHUEM ILMPKYJIS, JMHEHKH, YIOJbHUKA, TPAaHCIOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp ™HOrOyronbHuka. IloHsTue momanu QUIypbl; €IUHUIBI
u3Mepenus mioniaau. [pubmkénnoe uamepeHue ionaau Guryp, B TOM 4uciie
Ha KBajpaTHOU ceTke. [IpubnmkEHHOEe N3MepeHne NITMHbBI OKPY>KHOCTH, IJIOIAIU
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KpyTa.
CuMMeTpust: LIEHTpalbHasl, OceBas U 3epKanbHas cummeTpuu. [loctpoenue

CUMMETPUYHBIX QUTY.

Harnsnueie IIPEACTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢burypax:
napajuienenumnen, kyO, Mmpu3Ma, NMUpaMuja, KOHYC, IIMHAp, map u cdepa.
N306paxeHne npocTpaHCcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
MWIMHApa 1 kKoHyca. Co3gaHue Mojeneld MpoCTpaHCTBEHHbIX Quryp (u3 Oymarw,
MPOBOJIOKH, TIACTUIIMHA U JIp.).

[Tonsitue o0BEMa; enquHUIBI U3MepeHus: 00béMa. OOBEM IPSIMOYTOJILHOTO
napajienenunena, Kyoa.

IlnanmpyemMble NpeAMeTHBIE pPe3y/IbTaThl OCBOCHHSI pado4eiinporpaMmsl Kypca (1o
roaam o0y4eHus)

OcBoenue yueOHoro Kypca «MaTematnka» B 5—6 Kjiaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€creunBaTh AOCTUKEHUE CIEAYIOIIMX MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB:

5 Ky1ace

Yucna u éviuucnenus

[lonumMaTe ¥ NpPaBWIBHO  yHOTPEONATh TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECSITHUHBIMU APOOSIMHU.

CpaBHUBaTh H YIOPSAIOYMBATH HaTypajdbHbIE 4YHCIIA, CpPaBHUBATH B
MPOCTEUIIUX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCHUTH TOYKY Ha  KOOPAMHATHOM  (YMCJIOBOW) MPSAMOUA  C
COOTBETCTBYIOIIIMM €l YMCJIOM M M300pa)kaTh HATypaJbHbIE YMCJIA TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOI) MPSMOIA.

Beinmonuate apudmeTudyeckre IEHCTBUS € HATypaIbHBIMM YHUCIAMU, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIITUX CITyUasX.

BrInonHATE TPOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYUCICHUI.

OKpyTJITh HaTypaJbHbIE YHCTA.

Pewenue mexkcmoswix 3a0au

Pemate TekcTOBBIE 3a7auM apu(PMETHUECKUM CHOCOOOM H C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, coaepskamiue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpEMSI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alHMCH, CXEMbI, TaOMuIbl, OO0O3HAYEHUs MpHU
pelieHny 3aaa4.

[Tonp30BaThCs OCHOBHBIMU  €IUHUIIAMH  HM3MEPEHMS: II€HbI, MacChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH; BBIPAXKATH OJHU E€IUHUIIBI BEIUYUHBI uepes
TpyTHE.

W3Bnekath, aHATM3UPOBATh, OIEHUBATh MH(POPMAIHIO, TIPEACTABICHHYIO B
Tabnuie, Ha CTOJOYATOW JWarpaMMme, WHTEPIPETHPOBATH TMPEICTABICHHBIC
JIAaHHbIE, UCIIOIb30BaTh JaHHBIE MPU PEUICHUHU 3a]a4.

Haznaonaa zeomempus
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[Tonp30BaThCA Tr€OMETPUUYECKUMU MOHATUSIMU: TOUKA, PSAMasi, OTPE30K, Ty,
yIoJl, MHOTOYTOJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TIpPUMEPHI OOBEKTOB OKPYIKAIOIIETO MHUpPA, HUMEUMX GopMmy
U3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAroHajib; C OKPYXHOCTBIO:
paauyc, IuameTp, UEeHTP.

N300pakath U3ydeHHbIE TeOMETpUIecKue (GUTYphl Ha HEIIMHOBAHHOW U
KJIeTYaTOM Oymare ¢ TOMOIIBIO MUPKYJIS U JIMHSHKHY (TIpH HATHIUH BO3MOYKHOCTH).
HaxoauTe nuHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIIBIO
JUHEUKHU, CTPOUTh OTPE3KH 3aJaHHON MJIMHBI; CTPOUTH OKPYKHOCTH 3aJlaHHOTO
paauyca (Ipu HATMYUKA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJBHUKA, KBajpara JJis
WX MOCTPOCHUS, BBIYMCIICHUS TUTIOIA/IA U IEPUMETPA.

Beraucisate mepuMeTp W IDIOMAIh KBagpara, MPSMOYTOJbHUKA, (GUTYP,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHCIE€ (PUTYp, U300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonb30BaThCS OCHOBHBIMU METPUUYECKUMH €IUHUIIAMUA U3MEPEHUs JIJIMHBI,
TUIOIIA/M; BBIPAXKATh OJTHU €IUHUIIBI BEJIMUMHBI Uepe3 IpyTrHe.

Pacnio3naBath mapasuienenurnen, KyO, WCHOJIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo TpaHb, W3MEPEHHS; HAXOAWTh WU3MEPEHHS Mapajuiejenunesa,
KyoOa.

Brruncnars 006EM Ky0Oa, mapasuienenuneaa mno 3aJaHHbIM U3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUsS 00BbEMA.

Pemiath HecnoXXHBIE 3a/1a4l HA U3MEPEHUE T'eOMETPUUYECKUX BEJIMUUH B
MPAKTUICCKUX CUTYausIX (MIPH HATMYUH BO3ZMOXKHOCTH).

6 kiacc

Yucna u éviuucnenus

3HaTh U MMOHUMAaThb TEPMHHBI, CBSA3aHHBIE C PA3JIMYHBIMU BUAAMHU YUCET H
crnocobaMy HX 3alUCH, MEPEXOIUTh (€Cid 3TO BO3MOXKHO) OT OJIHOM (QopMbI
3aIlMCH YKCIa K JPYTOM.

CpaBHUBaTh U yHIOPSAIOYMBATH LIEJIbIE YUCIa, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YUCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHsTh, coueTass yCTHbIE M NMUCBMEHHBIE MPUEMBI, apudmeTHdecKue
JNEUCTBUS C HATypalbHbIMM M IEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU IPOOSIMHU, MOJOKUTEIBHBIMA U OTPULIATEbHBIMU YU CIIAMHU.

BpluncnATh 3HAYEHUs YHUCIIOBBIX BBIPAXKEHUW, BBINOIHATH IPUKUIAKY H
OLIGHKY pe3yJibTaTa BBIYMCICHUN; BBINOJHATh MPEOOpPa3OBaHUS YHUCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JICHCTBUM.

COOTHOCHUTh TOYKY Ha KOOPJAMHATHOM MpSMONH C COOTBETCTBYIOLIUM €M
YUCIIOM W H300pa)kaTh YHUCIIa TOYKAMU Ha KOOPAWHATHOW MPAMOHM, HAXOIHUThH
MOJyJIb YHCJIA.

COOTHOCHUTH TOYKH B IPSIMOYT'OJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMMU
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9TOM TOUYKH.

OKpyrJiATh 1ieNible YMciia U JAECATUYHBIE IpOOH, HaXOAWTh NPUOIHKEHUS
quCenl.

Yucnoesvie u OykeenHbvle 6blpas;ceHus

[TornMaTth 1 ynoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3aIIUCHIO CTEIIEHU YUCIa,
HaXOAMUTh KBajapaT M KyO 4ucia, BBIYUCIATH 3HAUEHUS YHUCIIOBBIX BBIPAKEHUM,
COJIEpKAINX CTEIICHHU.

[Tonp30BaThCS NPU3HAKAMU JEIMMOCTH, PACKIAABIBATh HATYyPAJIbHbIE YUCIA
Ha IPOCTHIE MHOKUTEIH.

[Tonb30BaThCs MacITabOM, COCTABIIATH MPONOPLIMH U OTHOILICHUSI.

Hcnonp3oBaTh OYKBBI AJ11 0003HAYEHUS YUCEI MTPH 3aIIMCH MaTEMaTUYECKIX
BBIPAKEHUI, COCTABIISATh OYKBEHHbBIE BBIPAXKEHHS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPD@KECHHM, OCYIIECTBIIAA HEOOXOAUMBbIE IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxoauTe HEM3BECTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmogwoix 3adau

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETUIECKUM CIIOCOOOM.

Pemate 3agaun, CBsI3aHHBIE C OTHOILIEHHWEM, MPONOPLHUOHATBHOCTHIO
BEJIMYMH, MPOLIEHTAMU; PEIIaTh TP OCHOBHBIE 337a4/ HA APOOH U MPOLICHTHI.

Pewmate 3amaum, coaepkalive 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpeMS, paccTosiHUe, LIEHa, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOAUTENILHOCTh, BpeMs, 00bEMa paldOThl, HCMOIB3YyS apU(PMETHUECKHE
JNEUCTBHSA, OLEHKY, [MPUKHUIKY; I0Jb30BAaThCA  EIUHULAMU  U3MEPEHHUS
COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsiaTh OYKBEHHbIE BBIPAXKEHHUSI 110 YCIOBHIO 33/1a4H.

N3Bnekats uHpOpMaNuio, MPEACTAaBICHHYI0 B TaOlWIaX, Ha JHMHEHHOM,
CTOJ0YaTOW WM KPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIC
JAHHBIE; UCIOJIb30BATh JAHHBIE MPY PEIICHUH 3a/1a4.

[IpeacraBnsiTe HHPOPMALIMIO C TOMOUIBIO TAOJINLI, JIUHEWHONW U CTOI0YATOM
JUarpaMm.

Haznaonasa zeomempus

[TpuBoUTH TpUMEPHl OOBEKTOB OKPY’KAIOUIETO MHUpPA, UMEIOLUX (opmy
U3YYECHHBIX T€OMETPUYECKHX IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MPHUMEpPHI
PaBHBIX U1 CHMMETPUYHBIX QUTYD.

N300pakatb € TMOMONIBIO UUPKYJs, JUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3ydeHHbIE IUIOCKHE T'€OMETPUYECKUE
(Gurypsl 1 KOHQUTYpaIUU, CAMMETPUYHBIE PUTYPHI (TPU HATUYUU BO3ZMOKHOCTH).

[Tonb3oBaTbCd  IEOMETPUYECKUMH  MOHATUSIMH:  PABEHCTBO  (UTYp,
CUMMETpPHS; MCIOJIb30BaTh TEPMHUHOJIOTMIO, CBS3aHHYIO C CHUMMETPHUEH: OCh
CUMMETPHUH, LEHTP CUMMETPHH.

HaxonuTe BeIMYMHBI YIVIOB M3MEPEHHEM C IIOMOILBID TPAHCIOPTHPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BATHCS NIPU PELICHUH 3a7a4 rPaTyCHOM
Mepoi yriioB (IIpY HAJIMYMU BO3MOYKHOCTH); paclio3HaBaTh Ha YepTEkKaxX OCTPBIH,
IPSAMOU, Pa3BEPHYTHIM U TYIIOH YTJIBI.
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BeraucnsaTe nuHY JOMaHOW, TEPUMETP MHOTOYTOJBHHUKA, TOJIb30BAThCS
CAVHUIIAMU W3MEPEHUs JJIMHBI, BBIPAKATh OJHU CIUHUIIBI U3MEPEHUS JJIMHBI
qyepes ApyTue.

Haxomuth, WCHONB3ys YepTEKHBIE HHCTPYMEHTBI, PACCTOSHHS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY ITyTH HAa KBaIPATHON CETKE.

Beraucisate  miomans  QUTyp, COCTABICHHBIX W3  MPSMOYTOJIBHHKOB,
UCIIOJIP30BaTh  pa30WeHHE Ha MNPSIMOYTOJIBHUKHA, HA paBHBIE  (UTYPHI,
JOCTpavBaHWE O TMPSMOYTOJIBHUKA; TIOJb30BaThCS OCHOBHBIMHU €IMHHUIIAMHU
WU3MEPCHUS TUIOIIAINA; BBIPAXKATh OJHHM CIWHUIBI W3MEPECHHs TUIOMIAJN Yepes
JpyTHE.

Pacrio3naBaTh Ha MOJENSAX M M300paXKEHUSX MUPAMHUIY, KOHYC, LUIUHID,
UCIT0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBAHHE, pa3BEPTKA.

N300pakath Ha KjIeT4yaToil Oymare mpsiMOYyToJIbHBIN Napasuienenumnes (pu
HaJIMYUH BO3MOKHOCTH).

Boraucisats 00bEM MPSMOYTOJIBHOTO MapasuiesNienumesa, Kyoa, mojab30BaThCs
OCHOBHBIMH €IMHUIIAMH W3MEpPEHUs O00bEMa; BBIPAKATh OJHU  CAUHHIIBI
u3MepeHus 00bEmMa yepes apyrue.

PemaTe HecnmoXHBIC 3a7a4d HA HAXOXICHUE TCOMETPUUYCCKUX BEIIMYUH B
MPAKTUICCKUX CUTYAIHSIX.
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TemaTnyeckoe MIIAHUPOBAHUE Y4eOHOT0 Kypca (110 rogamM o0y4yeHust)
kiaace (He menee 170 u)

Ha3zanue
pasnesa (TemMbl)
Kypca (4uciio

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/JbI JECATCJIBbHOCTH oﬁyqammnxcﬂ

4acoB)
Harypaabubie |[lecstiuunas cucreMa |UATaTh, 3aMHCHLIBATH, CPABHHBATH HATYpaJbHbIC YWCIIA, NPENJIArartb W OOCYXKIATh
EV W ER cuucieHus. Ps HATypalbHBIX |CIOCOOBI YIIOPSAI0YUBAHKS YUCEL.
HeicTBus c|uncen. Harypanbnslii  psn. . .
M306paxkaTh KOOPIMHATHYIO [PSIMYIO, 0TMEYATh YKCIIa TOYKAMU HA KOOPAWHATHOM TIPSIMOH,
HatypaiabHbiMu [Hucio 0. HarypanbHble uncia
. . [HAXOAMTH KOOPMHATHI TOUKH.
YK CIAMH Ha KOODJMHATHOW IPAMOM.
(43 v) Cpasnenne, OKPYIJICHUC \[{ccemoBaTh cBOiicTBAa HATypalbHOIO psiaa, yncen 0 u 1 mpu CI0KEHUH ¥ YMHOKEHHH.

HATYpPaJIbHBIX YUCCII.

ApudpmeTrueckue IeHCTBUS C

HaTypaJlbHbBIMU YHCIIAMHU.
CaoiicTBa HYJIA npu
CIIO)KEHMM UM  YMHOJKEHUH,
CBOMCTBA  €QUHUIBI  IIPH
YMHOKEHUH.

[IepemecTurenbHOE u
COUYETaTEIbHOE CBONCTBA
CIIOXKEHMsI W  yMHOXEHWUS,

PACTIPCACIINTCIIBHOC CBOMCTBO
YMHOKCHUA.

HGJ'II/ITCJ'II/I U KpaTHBIC 4YuClia,

HNcnoab30BaTh MpaBUJIO OKPYIJICHHA HATypPaJIbHbBIX YHUCCII.

BbInoHATL apudmeTHueckne [IelCTBHSI C HATYpaIbHBIMH YHUCIAMH, BBIYHCIATH
3HAYEHMS YMCIIOBBIX BBIPAXEHUH cO CKOOKaMU U 6€3 CKOOOK.
3anucpIBaTh TIPOW3BENEHHE B BHUJAE CTENECHH, YUTATh CTETCHH, HCHOJIb30BaTh

TEPMUHOJIOTHUIO (OCHOBaHI/IC, HOKEB&TGJ'IL), BBIYHUCJIATH 3HAYEHHUS CTCIICHEIA.

BbpInOIHAT, NPUKHIKY M OLEHKY 3HAYEHUN YHCIOBBIX BBIPDAXXEHUH, MNpeAIaratb M
NPUMEHATh NPUEMBI IPOBEPKHU BBIUNCICHUN.

Hcnonb3oBaTh NpHM BBIYHCJICHUSIX IIEPEMECTUTENBHOE U COYETATENIbHOE CBOMCTBa
CIIOKEHMSI U YMHO)KEHHUS, PacHpeleIUTEIbHOE CBOMCTBO YMHOXKEHUS; (popMy/IMpoOBaTh M
NPUMEHSITh MPaBHJIa MIPeoOpPa30BaHUs YMCIOBBIX BBIPAKECHHIM Ha OCHOBE CBOMCTB
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pa3IoKeHue qucia Ha
MHOXUTenHu.  Jlemenne ¢
OCTaTKOM. IIpoctsie u

cocraBHble uyucia. [IpusHaku
nenmmmoctH Ha 2, 5, 10, 3, 9.

CrereHb ¢ HaTypaJlbHbIM

[10Ka3aTCJICM.

Hucnossle BBIPAYKEHUS,

MOPSIIOK JICHCTBHIA.

PelieHre TEKCTOBBIX 3aJ1a4 Ha

BCE apupMeTHIECKIE
MeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

aprupMeTUYECKUX JCHCTBUMN.

HccnenoBaTh YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W 000CHOBBIBATH THIOTE3bI,
(¢opmyanpoBaTh 00001IeHHsI U BBIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO WCCIICOBAHMSL.
@opMyJIMPOBATh OMNpeIeJeHusl JCIUTEIsI W KPAaTHOrO, Ha3bIBaTh JICIIUTEIM M KpaTHBIC
4KCJia; PAcMO3HABATH IPOCThIE M COCTaBHbIC 4YKcia; (GOPMYJIHPOBATHL W NPHMEHSITH
npu3Haku aenmumoctd Ha 2, 3, 5, 9, 10; nmpuMeHSITh AJrOPUTM paA3JIOKCHHUS YHCIIa Ha
[POCTHIC MHOKUTEIH; HAXOAUTh OCTATKU OT JCJICHUS Y HEIIOJIHOE YaCTHOE.

PacnosHaBaTh MCTHUHHBIC U JIOXKHBIE BBICKA3bIBAHMA O HATYyPAJIbHBIX YHUCIIAX, HPHBOJHUTH
NpUMepbl U KOHTPIPHUMEPBI, CTPOMUTH BBICKA3BIBAHHUS U OTPULAHMS BBICKA3BIBAHUH O
CBOMCTBAxX HaTypaJIbHbIX YUCE.

KOHCprHpOBaTb MaATEMATHYECCKHUE IIPECAJI0KCHUHA C IIOMOIIBIO CBA30K «H», «HUIHU»,
«CCIH..., TO...».

Pemiath TekcTOBbIE 3aJaud apUPMETUYECKUM CIIOCOOOM, HCNOJIb30BATH 3aBHCHMOCTH
MEX/y BEIMYMHAMU (CKOpPOCTb, BPEMsI, pAaCCTOSIHUE; 11€HA, KOJUYECTBO, CTOUMOCTh U Ap.):
AHAJIM3MPOBATh U OCMBICIMBATH TEKCT 3a/1a4M, NepedopMyIupoBaTh yCIOBHE, H3BJEKATH
HEO0O0XO/MMBbIE JaHHbIC, YCTAHABJIMBATH 3aBUCHUMOCTH MEXIY
JIOTMYECKYIO LIETIOUKY PACCYKACHUM.

BE€JIMUMHaMH, CTPOUTHL

MopenupoBaTh X0/ pelIeHUs 3a7auu C MOMOUIbI0 PUCYHKA, cxeMbl, Ta0uibl. [lpuBoauTs,
pa30upaTh, OLeHUBATD Pa3JIMYHbIE PEIICHNUS, 3aIIMCH PELICHUH TEKCTOBBIX 3ajad.

KpuTnyecku oneHUBATh MOJTYUYEHHBIN PE3YJIBTAT, OCYIECTBIAATH CAMOKOHTPOJIb, IPOBEPSS
OTBET HAa COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLIHOKH.

Pemiath 3agaun ¢ MOMOINBIO Mepedopa BceX BO3MOMKHBIX BAPHAHTOB. 3HAKOMHUTBLCH C
ucTropueii pa3BuTUs apu(PMETUKH
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Harasignas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touka, mpsiMasi, OTPE30K, JyH.
Jlomanas. M3amepenue IJIvHbBI
0Tpe3Ka, METPUYECKUE
CIUHUIBI U3MEPEHUsl JTMHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckast pabota
«ITocTpoenue y30pa u3
OKPYKHOCTEI.

Yron.  Ilpsmo#,  ocTphIi,

TyHOll U Pa3BEPHYTHIA YTJIbL.
3mepeHue yrios.

[TpakTrueckas pabota

«ITocTpoenue yrios»

Pacno3HaBaTh Ha 4epTekax, pPHCYHKAaX, ONHCHIBATD,
U300paxkaTh C MOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HATMYUU BO3MOXKHOCTH): TOUKY,

HUCIIOJIb3Yyd TCPMHUHOJIOTHIO, H

PSMYI0, OTPE30K, JIyd, YTOJl, IOMaHYI0, OKPY>KHOCTb.

Pacno3zHaBaTh, NPUBOAMTH NPUMepPbl OOBEKTOB pEAJHLHOTO MHpa, UMEIOUMX (Qopmy
W3Y4YEHHBIX (PUTYp, OLleHUBATH UX JIMHEHHBIEC Pa3MephI.

Hcnonb30BaTh JTUHEHKY M TPAHCIIOPTUP KaK MHCTPYMEHTHI JUIsl TOCTPOCHUS M U3MEpPEHUSI:
U3MepATh JJIMHY OTpe3Ka, BEJIMYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOW [UIMHBI, YTOI,
3a/laHHOM BENWYHMHBI; OTKJIAABIBATH IUPKYJIEM paBHBIE OTPE3KHU, CTPOUTHb OKPYKHOCTh
3aJlaHHOr0 paauvyca (IpU HAIMYUM  BO3MOXHOCTH). M3o0paxkars (IpM HaJIMYHH
BO3MOKHOCTH) KOH(PUTYpallMl TE€OMETPUYECKUX (UTYp U3 OTPE3KOB, OKPYNKHOCTEH, HX
yacTell Ha HEJIMHOBAHHOM M KJeT4aTroil Oymare; mpeajaratb, ONMHUCHIBATHL M 00CYKIaTh

€1oco0bl, AJATOPUTMBbI IOCTPOCHHUS.

Pacno3HaBaTth M HM300pazkaTh Ha HEJIMHOBAHHOM M KjeTyaToil Oymare npsiMOM, OCTpBbIii,
TYTNOM, pa3BEPHYTHIN YIUIbI; CPABHUBATH YTJIbl (IIPU HAJIUYUHU BO3MOXKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, JIOMAHBbIX.

I[lonuMaTe M HCHOJIB30BATH INPH PELIEHHH 3a4a4 3aBHCHUMOCTH MEKIy €IWHULIAMH
METPUYECKON CUCTEMBI MEP; 3HAKOMUTbCH C HEMETPUYECKUMHU CHCTEMaMH MEp; BbIPAKATh
JUIMHY B pa3M4yHbIX enuHunax wusmepenus. McciaenoBars (urypsl u KoHpurypanuw,
MCII0JIb3Ys IU(POBBIE PECYPCHI
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OO0BLIKHOBEHHEIE
napoou

(48 u)

J{poOb.
HETPaBUIIbHBIC

[IpaBuibHbIE u
poowu.
OCHOBHOE CBOWMCTBO JIpOOH.
CpaBHeHue 1po0ei.

CnokeHHe W BBIYATAHHE
OOBIKHOBEHHBIX Ipobeii.
CmeraHHast JpOOBb.
YMHOXKXEHHE u JICJICHHUE

OOBIKHOBEHHBIX npobeii;

B3aUMHO-OOpaTHBIEC IPOOH.

PerieHne TEKCTOBBIX 3ajad,
COJIepKAIINX Zpo0wu.
OcHoBHBIE 337241 Ha IPOOH.

[IpumeHeHne
3anucu

OyKB TUTS
MaTeMaTHYECKUX
BBIPAKCHUN U NIPEIUIOKEHUN

MopenupoBath B rpaduueckoi, npeaMeTHOl Gopme, ¢ MOMOIBIO KOMIBIOTEPA MOHATUS U
CBOIICTBa, CBSA3aHHBIE C OOBIKHOBEHHOI IPOOKIO.

UutaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH, Mpeaiaratb, 000CHOBBIBATH
U 00CY:KIaTh CIIOCOOBI YIIOPSIIOYMBAHUS IPOOCH.

MN300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH Ha KOOPAMHATHOMW MPSMOK; MCMOJIL30BaTh
KOOPJMHATHYIO IPSIMYIO JJI CPABHEHUS JPOOECH.

®@opmMyIHpoBaTh, 3aMMCHIBATH € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
poOH; MCIOJIb30BaTh OCHOBHOE CBOMCTBO JpOOM Ui COKpALIEHHUS ApoOei M NpUBEICHUS
poOu K HOBOMY 3HaMEHATEJIIO.

[IpencraBisiTh CMENIaHHYIO APOOb B BUJIE HEMPABUIHLHON U BBIIEIATH LIETYI0 YaCcTh YHCIa U3
HENPaBUILHOM IpoOH.

BoinosnaTs apudmernyeckue aeiicTBUSI C OOBIKHOBEHHBIMU JPOOSIMH; NPHMEHSITh
cBoiicTBa apudMETHUECKUX JSHCTBHI ISl pallMOHATH3AI[IH BEIYUCICHUH.

BbINoJHATL NPUKHAKY M OLEHKY pe3ylbTaTa BBIYMCICHMI; Mpemiaratb U NPUMEHATb
NpUEMBI NPOBEPKHU BbIUUCIICHUH.

HpOBOIlI/ITb HCCIIeI0BAHMS CBOMCTB sz06eI71, ONUpPasaCh HAa YUCIIOBBIC S3KCIICPUMCHTBI (B TOM
YHUCJIC C IIOMOIIBIO KOMHBI-OTepa).

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O HpO6$IX, INPUBOJAUTL IIPUMEPHLI U
KOHTPIIPUMEPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPUILIAHUA BBICKA3bIBAaHU M.

Pemath TEKCTOBBIE 3aaa4u, coAcprKalue )IpO6HI)Ie JaHHBIC, U 3a1a4d Ha HaXO0XJICHHUEC YaCTH
LEJIOr0 U LEJI0TO IO €I0 YaCTH, BBISABJIATDL UX CXO0ACTBA M pa3/invusl.

MOIleJII/IPOBaTb X0 pCHICHUA 3ala4u C IIOMOLIIBIO PUCYHKA, CXCMBI, Ta6J'II/II_[LI.
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[IpuBoaNTH, pa30MpaTh, OLEHUBATH PA3IMUHBIC PEIICHNUS, 3alIUCH PELIICHUI TEKCTOBBIX
3ajad.

KpuTHyecku OoueHUBATH MOJYUYEHHBIN PE3yJbTaT, OCYIIECTBISAThH CAMOKOHTPOJb, IIPOBEPSIs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OLIHOKH.

3HAKOMHTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKH

Harasanas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOrOyroJbHUKH.
UeThIpEXYTroJIbHUK,
[IPSIMOYTOJIbHUK, KBaJpar.

[IpakTuueckas pabora
«IlocTpoenue

[PSMOYTOJIbHUKA c
3aJIaHHBIMU ~ CTOPOHAMH  Ha

HEJIMHOBAHHOM Oymarey.

TpeyroiabHUK.

[1nomans u IEPUMETP
[PSIMOYTOJIbHUKA u
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX n3

IIPSAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA
HepI/IMCTp MHOTI'OYyT'OJIbHHKa

IIomaau.

OnwuceIBaTh, UCHOIb3YsI TEPMUHOJIOTHIO, H300paXKaTh C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
1 OT PyKH, MOJIEIMPOBATh U3 OyMaru MHOTOYTrOJbHUKY (TIpY HATMYMH BO3ZMOYKHOCTH).

[IpuBoaMTH TpUMEpPHl OOBEKTOB PEATHHOTO MHUPA, HMMEIOUMX (OPMY MHOTOYTOJBHHKA,
[PSIMOYTOJIBHUKA, KBaApaTa, TPEYroJIbHNUKA, OLICHUBATh UX JIMHEWHBIE pa3Mepbl. BeUncaaTh:
[IEPUMETP TPEYTOJIbHUKA, IPAMOYTOJIBHUKA, MHOTOYTOJIBHUKA; ILIOIIAJb IPAMOYTOJIbHUKA,
KBaJpara.

M300pakaTh OCTPOYTOJIbHBIC, MPSMOYTOJILHBIC U TYIIOYTOJIbHBIE TPEYTOJIbHUKHU (TIPH HATTHYUH
BO3MOYXHOCTH).

CrpouTh Ha HEJIMHOBAHHOM M KJeTyaToW Oymare KBajapaT U HPSIMOYTOJIBHUK C 3aJJaHHBIMU
JUIMHaMU CTOPOH (IIpU HAaJU4YMM BO3MOXKHOCTH). MccrnenoBaTh CBOMCTBa HpPSIMOYTOJIBHUKA,
KBajpaTa MYTEM OHKCIIEPUMEHTA, HaOJIO/IEHUs, W3MEpPEHUs, MOJEIMPOBAHMs; CPABHHUBAThH
CBOMCTBA KBa/IpaTa U MPsIMOYTOJIbHUKA.

KoncTpynpoBats MaTeMaTH4eCcKHe MNPEIJIOKEHHS] C IMOMOULIbIO CBSA30K «HEKOTOPBI»,
«moboi». Pacnmo3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAaHMSI O MHOTOYTOJIBHUKAX,
NPUBOIMTH MPUMePbI 1 KOHTPIPUMEPHI.

HccaenoBaTh 3aBHCUMOCTb ILIOIIAIH KBaZpaTta OT JJIMHBI €0 CTOPOHBLIL.

Hcnoab30BaTh CBOMCTBA KBAaJgpaTHOW CETKM JUIs TOCTpoeHUs (¢Guryp; pa3ouBaTh

MPSIMOYTOJIbHUK Ha KBaJApaThl, TPEYTOJbHUKH; COCTABJATH (GUTYpPHl M3 KBaJApaTOB U
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MPpAMOYTI'OJIBHUKOB W HAaXOIUTb HUX IIJIOIIAAb, pa36I/IBaTB (1)I/Il"ypbl Ha HOpAMOYTOJIbHUKHU H
KBaJApaTbl U HAXOJAUTb UX INJIOIIA/Ib.

Bblpa)l(aTb BCIIMYMHY IJIOAAW B PA3JIMYHBIX CAWMHHUIAX U3MCPCHUA MeTpH‘IeCKOﬁ CHCTCMBI
MCpP, INOHMMATb H MHCHO0Jb30BaTb 3aBUCHMOCTH MCXIAY MCETPUUCCKHMMHU CAUHHULAMHU
U3MEPCHUA IIJIOIIAaN.

3HAKOMHUTBCHA C NpuMepaMu INPUMEHECHUS IUIOMAAW W IEpUMETpa B HNPAKTHYCCKHUX
CUTyalusIX. Pemarns 3agaum u3 peanLHoﬁ KHU3HHU, npeajgaratb 06cy>1cz[aTb Pa3Jan4vHbIC
CIocoObI pCeUICHUA 3a1a4

JlecaTUuHbBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

pOOCii.

JlelicTBUS  C
pOOsIMHU.

JECATUYHBIMU
Oxpyrienune
NECATUYHBIX APOOEii.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.
OcHoBHBIE 3374 Ha JIpoOu

[IpeacTaBiasiTh JIECATHYHYIO JpoOb B BHJE OOBIKHOBEHHOH, YHTATh W 3aNHMCHIBATH,
CPAaBHUBATh JECATUYHBbIE ApoOHU, MpeAararb, 000CHOBBIBATHL U 00CY:KIaTh CHOCOOBI
YIOPSAA0OYUBAHUS AECATUYHBIX JIpOOEHi.

N300paxkarh necaTUUHbIE IPOOU TOUKAMU Ha KOOPAMHATHON MPSIMOI.

BbIABIATHL €XOACTBA M Pa3IM4MsA NPaBUI apu(METHUECKUX JEHCTBUH C HATypaJbHBIMU
YUCJIaMU U IECATUYHBIMU APOOSIMH, OOBSACHATH UX.

BoinoaHaTs apudmernyeckue IeHCTBUS C TECATUYHBIMU JIPOOSMU; BBIMOJIHATH MPUKUAKY
U OLIeHKY pe3yJIbTaTa BhIYMCIECHUH.

[IpumeHnsTh cBoiicTBa apudMeTHYECKUX ASHCTBUM Il pallMOHAIU3AIMH BEIYHMCICHUH.

[IpuMeHsITH NPaBWJIO OKPYIJIeHHS] JecATUYHBIX ApoOeil. IIpoBoauTh Hccjiea0BaHUs
CBOWCTB JIECATHYHBIX JpoOed, OMUpasch Ha YHCIOBbIE SKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA), BBIIBUIATh THIOTE3bI U IPUBOJAUTH UX 0OOCHOBAHUS.

Pacno3naBaTh MCTHHHBIE W JIOKHBIE BBICKA3LIBAHUS O HpO6$IX, INPUBOJAUTL IPUMEPHLI 1
KOHTPIIPHUMEPEI, CTPOUTDH BbICKA3bIBAHUS U OTPpUILIAHUSA BBICKA3LIBaHUH.
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Pemathb TEKCTOBEIC 3a1a4M, COACpKalue I[pO6HI>Ie JaHHBIC, 1 Ha HAXOXXICHHUEC YaCTU LCI0I0
1 LCJIOIO 110 €0 4aCTH,; BBIABJATD UX CXO0ACTBA U pa3jn4vus.

MOI[EJII/IPOBZITL X0 p€lICHUA 3ajadr C ITOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/II_[BI. HpHBOIlI/ITb,
piBﬁHpﬁTb, OLCHUBATD PA3JIMYHBIC PCIICHMS, 3allMCH peI_HeHI/Iﬁ TCKCTOBBIX 3aJa4.

OHCpHpOBaTb ,Z[pO6HBIMI/I YUCJIaMU B PCAJIbHBIX JKU3HCHHbBIX CUTYallHsIX.

KpI/ITI/I‘{eCKI/I OICHUBATH HOJIy‘-ICHHI:Iﬁ pe3yiibTaT, OCYICCTBIIATE CAMOKOHTPOJIb, IIPOBCPAA
OTBCT Ha COOTBCTCTBUEC YCIIOBUIO, HAXOJAUTH OIINOKH.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHS apU(DMETHKH

Harasanas

reomerpus. Teaa

U  Gurypsl

npocrpancrie (9

1)

B

MHOIrOrpaHHHUKH.
N3o00paxeHue

MHOTOTPaHHHUKOB.
[POCTPAHCTBEHHBIX TEJI.

[ IpssMOYyTOJIbHBIN
napauleIeuIe,
Pa3BépTku KybOa

[apajjicjacnuicaa.

[IpakTueckas
«Pa3BépTKa KyOay.

O0BEM
PSIMOYTOJIBHOTO
napaiesenune/a

Monenn

KyO.
u

paborta

KyOa,

Pacno3sHaBaTh Ha 4epTekax,
napauieIeuIe/I,

PHCYHKaX, B OKpY:KalolleM MHPe TPIMOYTOJIbHBIN

KyO, HCNO0/b3YS

OLIEHMBATh JIMHEIHBIE Pa3MEpHI.

MHOI'OIrpaHHUKH, OIHCBLIBATD, TEPMUHOJOTUIO,

I[IpuBoanTh nNpuMepbl O0OBEKTOB pPEAJBHOIO MHpa, HUMEIOMMX (OpMYy MHOIOIpAHHHUKA,
MPsIMOYTOJIBHOTO NIapajuiesenunea, Kyoa.

M3o00paxarh Ky0 Ha ki1eTyaToi Oymare (Ipy HAJIMYUU BO3MOYKHOCTH).

HUccaenoBarh CBOMCTBA KY6a, NpsAMOYT'OJIbHOTO HapaJurejiennuic/ia, MHOTI'OIPaHHUKOB,

HCIIOJIB3YS MOJCIIN.

Pacno3naBath u u300pakath pa3BEPTKU KyOa W mapaymenenuneaa. MoaeaupoBaTh Kyo u
napajuieNienunes u3 OymMaru ¥ mpourux MaTepraioB, 00BSICHATH COCO0 MOIEIUPOBaHUS (TIPH
HaJTUYHH BO3MOYKHOCTH).

Haxoauth n3MmepeHus, BBIYUCIATD IJIOA/1b TOBEPXHOCTH; 00bEM KyDa, MPpsSMOYTrOJIbHOTO
napajjieNienunesa; Mcecae10BaTh 3aBHCUMOCTb 00bEMa Kyba OT JUIMHBI €ro peopa,
BBIIBUT'aTh U 000CHOBBIBATH THIIOTE3Y.
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Hao6J101aTh ¥ IPOBOAUTH AHAJOTUM MKy TMOHATHUSAMU IUIOMAAN M 00bEMa, IIepuMeTpa u
Iom@aAl MOBEpXHOCTU. Pacmo3HaBaTb HCTHUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAaX, NMPUBOAMTH NPHUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpPULAHUS BbICKa3bIBaHUM. PemiaTs 3aga4u U3 peaibHON KU3HU

IloBTOpPEHUE H
oooomenue (10 u)

[loBTOpEeHMe OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kjacca, 0000IIeHNe 3HAHUI

BoruucasaTh 3HaUCHUS BBIpa)K@HPIfI, COZACpKAIIMX HATYpaJIbHBIC YKUCJIa, OOBIKHOBEHHEIE U
JCCATHYHBIC I[pO6I/I, BBIIIOJIHATDH npe06pa30BaHH51 YHUCCII.

Bb10upaTh cnocod cpaBHEHUs YKCET, BHIYUCICHUN, IPUMEHSATh CBOMCTBA aprU(pMETHUECKUX
NEWCTBUN [T pallMOHAIIN3ALUH BEIYUCICHUN.

OcymecTBIAATh CAMOKOHTPOJIb  BBINOJHSAEMBIX IEUCTBUI U CAMOINIPOBEPKY pe3ysbTaTa
BBEIYMCIICHUMN.

Pemats 3aga4m U3 peajbHON )KU3HU, IPUMEHATh MATEeMATHYeCKHe 3HAHUS /IS PeLCHUS
3ajjay U3 Ipyrux y4yeOHBIX NMPeIMETOB.

Pemats 3a1aun pa3sHbIMHU CIIOCO0aAMH, CPABHUBATH CNOCOOBI PEIICHUS 33]]a4l, BLIOMPATH
PALMOHAJILHBIN CIIOC00
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kJjacc (ne menee 170 u)

HasBanmue
pasaesia (TeMbl)

Kypca (4ucjio

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/JbI JCATCJIBbHOCTH oﬁyqammnxca

4acoB)
HarypanbHble Apudpmernueckue AecTBus ¢ |[BbINOMHATL apudmeTrnyeckue JeiCTBHSA C MHOIO3HAYHBIMU HaTypaJIbHBIMM YHCJIaMH,
yucaa MHOT'O3HAaYHBIMH HAXOAUTh 3HAYEHHsl YWCIIOBBIX BBIPAKEHHH CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIATH
HaTypaJbHBIMU qyclIaMH. [3HAYEHHUS BBIPAXKECHUM, COAEPKAIUX CTCIICHU. BHINOIHATL NPUKUAKY U OLEHKY 3HAUCHUN
(304) Yucnossie BBIPAKEHMSI, [UMCIIOBBIX BBIPAKECHUM, NMPUMEHATHh NPHEMBI NPOBepKH pesyibpTata. Memoab3oBaTh npu
MOPSAI0K JNEUCTBUH, [BBIYMCJICHUSIX IIEPEMECTUTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHS U YMHOMKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpelleIUTeIbHOe  CBOMCTBO ~ YMHOXEHMsS ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypajbHBIX ([ApU(PMETHUYECKUX AEHCTBUM.
YUCEl.
Jlenureny M KpaTHBIE YMCIIA;
HanOOJIBIITAI oomuit
nenuTenb M HauMEHbIee
oO111ee KpaTHOE.
Pasnoxxenue qucia Ha |[AcciaenoBarh  YHUCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH  YHUCJIOBBIE  JKCIIEPUMEHTBHI,
[IPOCTHIE MHOKUTENIU. [BBIIBUTAaTh H 000CHOBBIBATH I'MIIOTE3bI.
[lenumocTh CyMMBI u
iy rr—— ®opmMyJIMpOBaTh ONpeeeHUusl IEIUTENs] U KPaTHOro, HauOOJBbIIEro OOILIEro JENUTeNs U
OCTATKOM. HAaUMEHBIIET0 OOIIEro KPaTHOIO, MPOCTOTO U COCTABHOTO YMCEN; MCIIOJIb30BaTh 3TU MOHATHS

Penrenue TeKCTOBEIX 3a/1a4

I[IpU pCIICHUHA 3aJaY.

HpI/IMeHﬂTb AJITOPUTMbI BBIYUCIICHHUA HanOOJIBIIEr0 06].].[61“0 JACIUTCIIA W HAMMCHBIICTO
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001Iero KpaTHOTO JIBYX YHUCEl, aITOPUTM Pa3I0KEHHS YMCiIa Ha MPOCThIE MHOKHUTEIH.
HccnenoBath ycinoBust 1euMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:k1aTh, GOpMYJIUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BEICHUS: JBYX YETHBIX YUCEI, ABYX HEYETHBIX YMCIIE, YETHOTO U HEUETHOTO YHCEL.

HCCJ’IC}IOB&TB cBoOiicTBA ACIIUMOCTHU CYMMBI U ITPOU3BCACHUSA YUCCII.

HpI/IBOIlI/ITb NpUMEPbI 4YHCCII C 3aJJaHHbBIMU CBOI\/JICTBaMI/I, pacio3sHaBaTb BE€pPHbLIC H
HEBEPHDBIC YTBCPXKICHUA O CBOMCTBaX quCeJI, OompoBepraTb HCBEPHLIC YTBEPKIACHHUA C
IIOMOIIBIO KOHTPIPUMEPOB.

KOHCprHpOBaTb MaATEMATHYCCKHUE MMPEAJOKECHUSA C IIOMOIIBIO CBA30K «HW», KU, «ECJIN...,
TO...».

Pemiath TEKCTOBBIC 3aga4d, BKJIOYAKIIMUE IIOHATHUA JCIUMOCTH, aqu)MeTquCKHM

CHOCO6OM, HUCIIOJIB30BATh nepe60p BCC€X BO3MOXKHBIX BAPUAHTOB.
MO}ICJ’IHpOBﬂTb XOJ[ p€UICHUs 3a/la4r C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IHI>I.

IIpuBoanThL, pa3sdMpaTb, OLEHUBATH PA3JINYHBIC PEUICHMS, 3allMCH PEIIEHUN TEKCTOBBIX
3agauy. KpuTHyeckH oleHUBATh MOJYUYSHHBIH pe3yibTaT, HaXO0AUTh OMIMOKH, OCYIIECTBIATH
CaMOKOHTPOJIb, IPOBEPSASL OTBET HA COOTBETCTBUE YCIOBHIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYISIpHBIE TIPSMBIE.
[lapannenbHbie TpsSMBIE.

PaccTosiHne Mexay IByMs
TOYKAMHM, OT TOYKH JI0
NpsMO#, JUIMHAa TMyTH Ha

KBaJIpaTHOW CETKE.

Pacno3HaBaTthb Ha YCPTECIKAX, pPUCYHKAX ClIydau B3aUMHOI'O PACIIOJIOKCHUA ABYX IPAMBIX.

N300paxarb ¢ MOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB HAa HEJIMHOBAHHOM W KIIETYATOU
Oymare JBe TIepeceKaloluecs MpsiMble, JBE MapajuleibHbIe MPsMbIE, CTPOUTH MPIMYIO,
[EPIEHUKYISIPHYIO TaHHOM.

HpI/IBOI[I/ITb NpUMepPbI TapaJlICJIbHOCTH U NEPIEHAUKYIIAPHOCTHU IIPAMBIX B IIPOCTPAHCTBE.
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[Tpumepbr TPSIMBIX B |Pacmo3naBathb B MHOrOYroJbHUKax IMEPHEHAUKYJSIPHbIE W MapajliebHbIE CTOPOHBI.
[POCTPAHCTBE M300paxkaTb MHOTOYTOJIBHUKY C TApaJUIeIbHBIMU, IEPIEHANKYISIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHHE MEXIy JBYMs TOYKAMH, OT TOYKH JO MPSMOH, [UIMHY ITyTH Ha
KBaJ[paTHOW CETKE, B TOM YHUCIIC HCIIOJIB3Ys IU(POBBIE PecypCh
JApodu (32 ) OOBIKHOBEHHAS npoOb, |(CpaBHMBATH M YNOPSIA0YMBATH 1po0H, BLIOMPATH COCOO cpaBHEHUS IpOOEii.

OCHOBHOE CBOMCTBO JIpOOH,
COKpaIlIeHHe Jpo0ei.
CpaBHeHue u
yHOpsiJOYUBaHUE JIpo0eit.

JlecaTuunble npodu u
METpUYECKasi cCucTeMa Mep.

[IpencTaBasATh JECATUYHBIC IPOOH B BUIC OOBIKHOBCHHBIX JAP0OEH 1 OOBIKHOBCHHBIC B BUJIC
NECSITUYHBIX, MCMOJIb30BATh IKBHBAJIEHTHbIE NpeACTABJIEHUS] APOOHBIX YKCENT HPHU HX
CpPaBHEHUHU, [IPU BBIYMCIICHUSIX.

ApudmeTrueckue IeHCTBUS C
0OBLIKHOBEHHBIMU u
NECATUYHBIMH JIPOOSIMHU.

OtHomenne.  Jlemenwe B

JTaHHOM OTHOILIICHUH.

Macitad, nmponopuus.

[lonsarne
Briaucienne

MPOLIEHTA.
MpOLIEHTa OT
BEJTMYMHBI ¥ BEJIMYUHBI 110 €€
MPOIICHTY.

Pemenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npodu )51

Hcnonb3oBath AecaTuyHble ApoOU MpHU MPeoOpa3oBaHUM BEIMYUH B METPUUYECKOMN cUCTEME
Mmep.

BbInoaHATH apnq)Meanecmle JIEUCTBUA C OOBIKHOBEHHBIMU U ACCATUYHBIMU ,Z[pO6$IMI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOH,
BBIMOJIHATh  NpeoOpa3zoBaHus ApoOeli, BbIOMPATh CcHocod, NPHUMEHSTH CBOICTBa
apupMeTHUUECKUX NEeHCTBUHN I pallMOHAIN3AllUY BBIYUCICHUM.

CocTaBJsITh OTHOILIEHUS U MPOMOPLHUU, HAXOAUTH OTHOIICHUE BEIMYUH, JEIUTh BETUUYUHY
B JaHHOM oOTHouweHuH. HaxoauTh IKCHEPUMEHTAJIBHBIM IYTEM OTHOLIECHHE JJIMHBI
OKPYXKHOCTH K €€ 1uaMerpy.

I/IHTepﬂpeTI/IPOBaTb MacimTad KaKk OTHOIICHHE BCJIMYHMH, HAXOJAUTDH Macirad IJIaHa, KapThl
U BBIYUCIIATHL PACCTOAHUS, UCITOJIB3Y Macirao.

OO0BSICHATB, UTO TaKO€ MPOLEHT, YHOTPEeOIATh OOOPOTHI PEYH CO CIOBOM «IIPOLICHT.
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[POLICHTHI.
[IpakTuyeckas pabora
«OTHOLICHHE JUTHHBI

OKPYKHOCTH K €€ TuaMeTpy»

Boipaxath NpoueHThl B ApoOsSX W JApoOM B MPOLIEHTaX, OTHOIIEHUE JBYX BEJIUYUH B
MPOLIEHTAX.

BbIunMcaaTh NPOIEHT OT YUCIIA U YUCIIO MO €ro NpoleHTY. OKPYIJISTh JpoOU U MPOLEHTHI,
HAXOAUTh MPUOIMKEHUS YU CETT.

Pemath 3aga4m Ha 4acTH, MPOLIEHTHI, MIPONOPIMU, HA HAXOXJAEHHE APoOU (IPOIEHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ IpoOu (TpoIeHTy), Apodu (IpOIeHTa), KOTOPBI COCTaBISET
onHa BenuuuMHa OT Japyroi. IlpuBoAMTH, pa3dMpaTh, OLEHHUBATH PA3IUYHBIC PEIICHUS,
3aIlMCH PELICHUH TeKCTOBBIX 3a/1a4.

N3BaexaTrh HHpOPMANKMIO U3 TAOIHUI] U JUArpaMM, HHTEPIIPETUPOBATH TAOIUYHbBIC JTaHHbIE,
OTpeeNaTh HauboIbIllee 1 HAUMEHbIIEE U3 MPEACTaBICHHBIX JaHHBIX

Harnsanas OceBas cummertpus. |Pacmo3dHaBaTh Ha 4yepTekax M U300paKEHUSAX, H300PakKaTh OT PYKH, CTPOUTH C IIOMOILBIO
reomeTrpus. [{eHTpanbHast CUMMETPHUSL. WHCTPYMEHTOB (Urypy (OTpe3oK, JJOMaHYIO, TPEyrOJIbHUK, MPSIMOYTOJIBHUK, OKPYXKHOCTB),
CummMmertpus CUMMETPUYHYIO JAaHHOW OTHOCUTENILHO MPSAMOM, TOUKHU (TIpY HAJIMYUK BO3MOXKHOCTH).
[locTpoeHHEe CUMMETPUYHBIX
(6 v) ¢buryp. HaxonuTh npumepbl CUMMETpUHU B OKpyXarolieM mupe. MoaeanmpoBaTh 13 Oymaru JBe
¢Gurypbl, CHUMMETPUYHBIE OTHOCHUTEIBHO IMPSAMOH; KOHCTPYMPOBATh TI'€OMETPHYECKUE
[IpaxTrueckas pabota .
KOH(UTypaly, HUCHOJIb3ysl CBOWCTBO CHUMMETPUHM, B TOM YHCIE C MOMOIIBIO HHU(POBBIX
«OceBasi CHMMETPHSIY.
pecypcoB (IIpU HAIMYUU BO3MOXKHOCTH).
CummeTpus B IPOCTPAHCTBE o o
HccnenoBarh CBOICTBA HW3YYEHHBIX (QUIYp, CBSI3aHHbIE C CUMMETpUEH, HCIOJb3Ys
HKCIEPUMEHT, HAOII0/IeHHE, MOJIETUPOBaHHE.
O00cHOBBIBATDH, ONPOBEPrarb C IOMONIbIO KOHTPIPUMEPOB YTBEPXKACHHUS O CUMMETPUU
duryp
Beipakenus [IpuMeHeHue OykB i (Menoab3oBaTh OYKBBI /1711 0003HAUEHUS YKMCEJ, IPU 3alIMCU MAaTEeMAaTUYECKUX YTBEPKICHHH,
OykBamu (6 1) 3aIucu MaTEMaTHYECKUX |COCTABJIATh OYKBEHHBIE BBIPAKEHHS 110 YCIIOBHIO 3a/1aUH.

BBIPDAKCHUM U IPEIJIOKCHUN.
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bykBeHHbIE  BbIpaXKEHHUS U
YHCIIOBBIE TIOJICTAHOBKH.

bykBeHHbIe
HaXO0X/ICHUE
KOMITOHEHTa. POPMYIIBI.

PaBCHCTBA,
HEHU3BCCTHOI'O

I/ICCJIEZ[OBaTb HECJIIOKHBIC YU CJIOBBIC 3aKOHOMEPHOCTH, UCII0JIb30BaATh 6YKBBI JUIA UX 3aIIMCH.
BbIuncasaTh 41CI0BOC 3HAUCHHUE 6yKBeHHOFO BBIPpAXXCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6yKB

3anuceiBaTh (OpPMYJIBI: IIEpUMETpa W IUIOUIAJAM MPSMOYIOJbHUKA, KBajapaTa; JJIMHBI
OKPY’KHOCTH, TUIOIIAJHN KPYTa; BHINOJHATH BbIYMCIEHUS 110 5TUM (opmyiaM. CoCTaBIATH
(opmyJibl, BbIpaXkaroye 3aBUCUMOCTH MEXJly BEJIMYMHAMM: CKOPOCTb, BPEMsI, PACCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOAMTEIBHOCTh, BpeMs, 00BEM pabOTHI; BBINOJIHATH
BBIUMCIICHUS 110 3TUM (popMyiam.

Haxoaurth HEH3BECTHBLINM KOMIIOHEHT apI/I(I)MCTI/I‘ICCKOFO JIeHUCTBUS

Harasanas
reoMeTpusi.

Durypbl

HA IJIOCKOCTH
(14 )

UeThIpEXYroJIbHUK, MPUMEpPHI

4ETHIPEXYTOJbHUKOB.

[ IpsAMOYTOJIBHUK, KBaJpar:
CBOMCTBA  CTOPOH, YIJIOB,
nuaroHaiei.

3mepenne  yrinoB.  Bunuel
TPEYTOJIbHUKOB.

[lepuMeTp MHOTOYroJIbHUKA.
[Tnomans ¢urypsl. @opmyisi
nepuMeTrpa M IJIOLIAIU
MPSIMOYTOJIBHUKA.
[TpuOmmxEHHOE

riomaau Guryp.

U3MEepeHue

[TpakTrueckast pabora

«ITnomanp kpyra»

M300paxkarh Ha HEIMHOBAHHOM M KJETYaTOW Oymare C HCIOJIb30BAHUEM YEPTENKHBIX

HHCTPYMCHTOB T-IE’:TI)IpéX}’I‘OJH)HI/IKI/I C 3aJaHHbIMHU CBOMCTBAMH: C napauijiCJIbHbIMHU,

NEePIEHANKYIAPHBIMU, PAaBHBIMH CTOPOHAMHM, NPSMBIMH yIJIaMH U Jp., PaBHOOEIPEHHBIN
TpeyroiapHuK. Ilpenaarars n 00cykaaTh c10CO0bI, AJITOPUTMBI IOCTPOCHHUSL.

HUccaenoBars, HCIIOJIB3YSA  OKCICPUMCHT, Ha6JIIOI[eHI/Ie, MOZICIINPOBAHHUC, CBOMCTBA
[MpsAMOYT'OJIbHHKA, KBaApara, pa36I/IBaTB Ha TPpCYTrOJIbHUKHU.
OﬁOCHOBbIBaTb, onposepraTb C IIOMOIIBIO KOHTPIIPUMEPOB YTBCPIKACHUA 0

MMPAMOYT'OJIbHUKE, KBAAPATE, pacnmo3HaBaTb BEPHLIC U HEBEPHLIC YTBECPIKACHUA.

M3mepsaATh U CTPOUTH C IOMOILBI TPAHCIIOPTUPA YIUIBI, B TOM YHCIIE B MHOTI'OYIOJIBHUKE,
CPaBHMBATh  YIJIbL; pa3BEPHYTHIE
IPSIMOYTOJIBHBINM,  TYIOYTOJBHBIN,

pacno3HaBaTb OCTpbIE, IIPsSMBIE, TYIIBIE, YTJIBL.
PacnosnaBatp, H300paxkaTh  OCTPOYTOJIbHBIH,

pPaBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTOJIbHUKH.

BbluucasTh NEpUMETpP MHOTOYTOJIBHHKA, IUIOIIAAb MHOTOYTOJbHHMKA pa30HeHueM Ha
MPSIMOYTOJIbHUKU, Ha paBHbIE (UIYpbI, MCIOIb30BaTh METPUUYECKHE EIUHHULBI HU3MEPEHHUS
TUTMHBI U TIJI0IAIH.
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Hcnosb30BaTh NPUOJINKEHHOE U3MEPEHHe JUIMH M TUIONIAJACH Ha KieT4yaTol Oymare,
MPUOIMKEHHOE N3MEPEHNE JUTMHBI OKPY>KHOCTH, TUIOIIAAN Kpyra

Ionoxkutenbusl |Llenbie yncna. Moayne uucia, (IIpuBoaMTL HpHUMEpPBI KCIOJIB30BaHUSA B  PEAJIbHOM JKU3HU  IIOJOKUTEIBHBIX H
e M [FEOMETPHYECKAs OTPULIATEIBHBIX YHCEI.
OTpHUATEIbHbIE |[MHTEPIPETAIUS MOJTYJISL. 5
M300paKkaTh LEJIbIE YNCIIA, TOJ0KUTENBHBIE H OTPULIATENBHBIE YUCIIA TOYKAMHU HA YUCIIOBOM
LU (W HucnoBbIe TPOMEKYTKH. 3
PSMOM, MCIOJIb30BAThH YHCIIOBYIO IPAMYIO Il CDABHEHHS YHCEIL.
(40 u) [TonoXxuTeabHbIC u
[IpuUMeHSITL NPABUJIA CPABHEHNS, YHOPSA0YHBATH L€JIbIE YNCIIA, HAXOAUTH MO/YJIb YHCIIA.
OTpHULlaTCIIbHbIC qucia. p p p > ynopsia 1 ’ A Ay
CpaBHeHHE NONOKHTEIBHBIX 1 |hopMy tHPOBATH NPABHIA BLMUCICHNAS C MONOKHTENBHBIMU M OTPHLATEIBHBIMH YHCITAMI,
OTPHULATEIIBLHBIX HUCCIL. gaxoauTh 3HAYEHHs] YNCIIOBBIX BBIPAKEHUM, COJAEPKAIIUX JEHCTBHS C IOJO0KUTEIbLHBIMU
ApumeTiieckne ICHCTBAS C |y orpyiatebHBIME YUCIAMHL
T10JI0XKUTETHHBIMH u
OTPHLATEIBHBIMH YHCIAMH. [pUMEHSATHL CBOMCTBA CIIOKEHHS U YMHOKEHHS JUIS TIPE0OPa30BaHKs CyMM U POU3BENEHHA
PellieHne TEKCTOBBIX 3a/1a4
Ipeacrapiaenue [[IpsMoyronsHas cuctema |OOBACHATL W WLIIOCTPHPOBATH MOHSITHE NPSIMOYTOIBHOW CHUCTEMBI KOOpDIMHAT Ha
IAHHBIX KOOPJMHAT Ha IUIOCKOCTH. |[LIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH HA KOOPIMHATHOW IIOCKOCTH TOYKH M
6 KoopauHaTel ~ TOYKHM  Ha |[(QUIypHI 110 33JaHHBIM KOOPAWHATAM, HAXOAMTH KOOPIMUHATHI TOYEK.
q
(6 ) [LUIOCKOCTH, a0Ociucca n
opHaTa YuraTh CTOJI0YATBIE W KPYTOBBIE JMArpaMMbl; HHTEPIPETHPOBATH JAHHBIE; CTPOMTh
cTonGuaThIe AMarpaMMBl.
CronGuartele M KPYTOBBIE
arpaMvbI M cnosb3oBaTh HH(OPMALHKIO, IPEICTABIEHHYIO B TabIMIIaX, HA AHArpaMMax JUIsl peIeHHus
TEKCTOBBIX 3a/1a4 M 3a]1a4 U3 PEalbHOM JKU3HU
[IpakTHyecKas pabora

35




((HOCTpOCHI/IC JuarpaMm».

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPEJICTABICHHBIE B Ta0JIMIIAaX

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B IPOCTPAHCTBE
(ChY)

[IpssMOyTONBHBIN
rapajuieJenuIe/, KyO,
pu3Ma, MHPAMHIA, KOHYC,
WWIMHIp, Imap u  cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  QUTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, IWIHHIPA U
KOHYcCA.

[IpakTuueckas pabota
«Co3znanue MoJeneun

[IPOCTPAHCTBEHHBIX (PUTYPH.

[TonsiTie 00BEMA; EIUHUIIBI
m3mMepeHuss o0véMa. O0BEM
MPSIMOYTOJIBHOTO

napajuiesenumnesa, KyOa,

dhopmysel 00bEMa

Pacno3HaBaTh Ha 4epTekKax, PUCYHKAX, OMUCHIBATH MUPAMUIYy, IPU3MY, HUIUHIP, KOHYC,
1ap, U300paxaTh UX OT PYKH, MOAEJIMPOBATHh W3 Oymaru, IUIACTHIIMHA, TPOBOJIOKU U JIP.
(Tpu HAJTUYMH BO3MOYKHOCTH).

[IpuBoaMTH pUMeEPBI 00BEKTOB OKPYIKAIOIIET0 MUPa, HMEIOIIUX (OPMBbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMHHOJIOTHIO: BeplInHa, peOpo, TpaHb, OCHOBAaHUE, BBICOTA, PAIUyC M
muameTp, pa3BEPTKa.

N3y4aTh, HCHOJB3Ys HKCIEPUMEHT, HAOI0JIeHNEe, U3MEPEHNE, MOJICIMPOBAaHKE, B TOM YHCIIE
KOMITBIOTEPHOE, U ONHMCHIBATH CBOWCTBA HAa3BaHHBIX TeJ, BBIABJIATHL CXOACTBA U
Pa3IHYMA. MEXTy MUPAMUI0N U IPU3MOIL; MEeX Ty HMINHAPOM, KOHYCOM H LIIAPOM.

Pacno3HaBaTth pa3BEPTKH MapajuieNenuneaa, kyda, mpu3Msbl, MUPaMHIbI, KOHyCa, IUIHMH]IPA;
KOHCTPYMPOBATh JJaHHBIE TEJa U3 Pa3BEPTOK, CO31aBAaTh UX MOJIEIH.

Co31aBaThb MO/1eJIM IPOCTPAHCTBEHHBIX (UTYp (M3 Oymaru, mpoBOJIOKH, TUIACTUIINHA U JIP.)
H3mepsaTh Ha MoJeJIsIX: JUIMHBI pE0ep MHOTOTPaHHUKOB, JUAMETP I1apa.

BoiBoauTh hopMyJ1y 00bEMA IPSIMOYTOJIBHOTO TapalieenuIea.

Boruucastb 00BEM

no ¢gopmynam: KyOa;

HCII0JIb30BATh CJIWHHIBLI U3MCPCHUSA 06’BéMa; BBIYUCIATH O00BEMEI TE€J, COCTABJICHHBIX U3

MMPAMOYT'OJIBHOTO napajuicienuicia,

KyOOB, apasuIeJIeNUIeI0B; peliaTh 3a1a4M C PEaIbHBIMU JTaHHBIMU
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[loBTOpEHHUE, [ToBTOpEHUE OCHOBHBIX |BBIYHCIATH 3HAUEHHS BBIPAKEHHH, COJACpP)KAIINX HATypajbHbIC, LENbIe, TOJI0KUTEIbHBIE U
MOHSATHH M METOJOB KYpPCOB 5 |[0TpHIATEIbHbIC YMCIa, OOBIKHOBEHHBIC M JIECATHYHBIC APOOH, BBIIOIHATH MPEOOPa30BAHU
00001IEHHE, .

u 6 KiaccoB, 00OOIIEHHE U [4MCEI M BBIPAKCHUH.

cHcTeMaTH3anus [CHCTEMATH3AINS 3HAHUH .
Bpioupars cnocod cpaBHEHUsT YHCEN, BBIYUCICHHIA,

(20 u)

NPUMEeHSATH CBOMCTBA apu(METHYECKUX JACHCTBHM ISl palliOHAIN3AUHN BEIYUCIICHUH.

PemaTh 3agaum u3 peanbHOM KU3HU, IPUMEHSTh MATEMATHYECKHUE 3HAHUS IS PEIICHUS
3a/71a4 U3 APYruX MpPeaMeETOB.

PemaTs 3agaun Pa3HbIMH CHOCOﬁaMI/I, CpaBHUBATD, Bblﬁl/lpaTb CIoco0bI pelICHUA 3a/1a4u.

OcyuiecTBIATh CAMOKOHTPOJIb BBIIOJIHIAEMbIX JEUCTBUH M CAaMOIPOBEPKY pe3yJibTara
BBLIYUCIIEHUI

IIpu paspabotke pabodyeil mporpaMMbl B TeMaTHYECKOM IUIaHMpoBaHUU Juid oOydaromuxcs ¢ HOJIA nomkHBI OBITH YUYTEHBI BO3MOYKHOCTH
WCIOJIb30BAaHUS AJEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMIMXCS yU4€OHO-METOJNYECKUMHU MaTepuanaMu (MyJIbTUMEIUNHbIE
IPOrpaMMbl, 3JIEKTPOHHbIE YUYEOHMKHM M 33JauHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTYyajbHbIC J1a0OpaTOpUU, UIPOBBIE MPOrpaMMBbl, KOJIIEKIIHH
1M(pPOBBIX 00pa30BATENbHBIX PECYPCOB), NMPEACTABIEHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BUIE U PEATUIYIOUIMMH TUAAKTHUECKHE BO3MOKHOCTH
UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIaTEILCTBY 00 00pa30BaHUH.
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OEJTEPAJIBHAS PABOYAS TIPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA». 7—10 KJTACCbI

Leaun u3yyeHusi yaedOHOro Kypca

Anre0Opa sBJIsieTCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0OecreuynBaeT U3y4YeHHe APYruxX AUCIUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U
TYMAHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHUS
oOpa3oBaHMsl U B IOBCEIHEBHOW >XM3HU. Pa3BuThe y 0Oydaroumuxcsi Hay4HbIX
pe/ICTaBlICHUN 0 MPOUCXOXKICHUN
U CYITHOCTH aredpandecKux abCTpakiuii, Crioco0e OTpaKeHUS -MaTeMaTHICCKOM
HAayKOHW SIBICHUH W TPOIIECCOB B MPHUPOJIC W OOIIECTBE, POJIM MAaTEeMAaTHUECKOTO
MOJCIIUPOBAHUS B HAyYHOM TIO3HAHUM W B TIPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIIUICHUS, HEOOXOIUMBIX
JUIS ajanTalid B COBpeMEHHOM IudpoBoM obOmiecTBe. M3yueHue anreOpbl
€CTECTBEHHBIM 00pa30M 00eCIIeUrBAET pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIILIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUSA U BBIBOJBI, (HOPMYJIHUPOBATH
yTBepkieHus. OcBoeHue Kypca anreOpsl 0OecrneunBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUSI OOYYaIOIIUXCSA: OHU MCHOJB3YIOT JEIyKTUBHBIE U HWHAYKTHBHBIC
pac-CykaeHusi, 0000IIeHne M KOHKPETU3AIlMI0, aOCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTEIHHOM
AESTENIbHOCTH  OOYYaromMXcsi, TOSTOMY CaMOCTOSITEIbHOE pelIeHHe 3aaady
€CTECTBEHHBIM 00pa3oM SBISICTCS peadu3anuei JACATEIHbHOCTHOTO TPHHIIMIA
o0yueHwus.

B crpyktrype mporpammbl yueOHOTo Kypca «Aniredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJepKaTelIbHO-MEeTOANYecKne JuHuM: «Yuciaa u
BBIYHCIICHUS»; «ANTeOpandecKne BBIPAKCHUS»; «YPABHCHHS W HEPABCHCTBAY,
«Dynkmumy. Kaxaas u3 3TUX CoAepKaTeIbHO-METOINICCKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUM TPEX JIET U3YUSHHS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch
M B3aUMOJICUCTBYS C JPYTUMH €ro JHHHSMH. B  Xome wu3ydeHus Kypca
0o0yJaronmmMcsl TPUXOTUTCS JIOTUYECKUA PaCCyXZIaTh, HCIOIb30BATh TEOPETHKO-
MHOKECTBEHHBIN S3bIK. B CBSI3M C 3THM 11€71€CO00pa3HO BKIIOUYUTH B MIPOTPaMMy
HEKOTOPHIE OCHOBBI JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3Ieibl
MaTeMaTUYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBIAJCHUIO 00YUYaIOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MaTEMaTHYCCKOTO S3bIKa. TakuMm o00pa3oM, MOIKHO
yTBEPXKIIaTh, YTO COJCPKATCIBPHOW H CTPYKTYPHOM OCOOCHHOCTBIO Kypca
«Anrebpay» ABISETCS €r0 HMHTETPUPOBAHHBIN XapakTep.

Conepxanne JWMHHM «UYWCIa W BBIYHCICHHUS» CIY)KHT OCHOBOW ISt
JaNbHENIIero U3y4yeHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYarolIuxcs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsi IOBCEIHEBHOM
®Ku3HA. PazBuTHE MOHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBA3aHO C PAIMOHATBHBIMU
U UPpAlMOHATBHBIMH  YHCJIaMd, (OPMHUPOBAHMEM  MPEIACTABICHUN O
JEUCTBUTEITLHOM YHCIIE. 3aBEPIICHNE OCBOCHUS YMCIIOBOM JIMHUU OTHECEHO K
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CTapuieMy 3BeHy 0011ero o0pa3oBaHMsL.

Copepxanue JByX anreOpamdyeckux JIMHUH —  «AusreOpandeckue
BBIPOKEHUS» W «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy
oOyJaronmxcsi MaTEMaTHYECKOTO armapara, He00OXOIUMOI0 JUIsl pelleHus 3aaad
MaTE€MaTUKH, CMEXHBIX IPEIMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. B
OCHOBHOW IIKOJIE Y4YEOHBIM MaTepuall TPYIIIUPYETCS BOKPYT pPalMOHAIBHBIX
BBIp@KECHHI. AJreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTHKU Kak s3bIKa JUIs
IOCTPOEHUSI MAaTEMaTH4YECKUX MOJEJEH, OINUCAaHUs IMPOLECCOB U  SBICHUM
peasibHOTO MHpa. B 3amaunm oOydeHus anredpe BXOIAT TaKXKe JajbHeiiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOIrO, B YacTHOCTH, JIs
OCBOEHHMSI Kypca HWH(OPMATUKH, U OBJIAJEHUE HaBbIKAMHM JI€AYKTHBHBIX
paccyxnaenuid. [IpeoOpa3oBanre CUMBOIBHBIX (JOPM BHOCHUT CBOM cHELU(PUUECKHI
BKJIaJ] B pa3BUTHE BOOOPaXEHUS, CIIOCOOHOCTEN K MaTEMATUYECKOMY TBOPUECTBY.

Conepxxanue  (PyHKIMOHAIBHO-TPA(QUYECKON  JIMHMM  HAIEJIeHO  Ha
noiydyeHue  oOydalIIMMHCS  3HaHUW O  (QYHKUMAX  KaKk  BaKHEHIIeu
MaTeMaTUYeCKOM MOJENHM JJisi ONUCAaHUA M HCCIEIOBAaHUSA Pa3HO-00pa3HBIX
MPOLIECCOB U SBJICHHM B mpupoae H obmiectBe. M3ydenuwe 3Ttoro marepuana
CIIOCOOCTBYET PAa3BUTHIO Y OOYUYAIONIMXCS YMEHHUS HCIOJIb30BaTh PAa3IUYHBIC
BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMaTUKU — CIIOBECHBIE, CHUMBOJIMYECKUE,
rpaguueckue, BHOCHT BKJaJd B (OpMUPOBAHHE TMPEACTABICHUHA O POJH
MaTeMaTUKHU B Pa3BUTUU HUBUIN3ALUHN U KYJIbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo yuyebHomy miany B /—10 kmaccax u3ydaeTcsi y4eOHBIA Kypc
«Anre0Opa», KOTOPbIA BKIIOYAET CJEAYIOUIME OCHOBHBIE paslesbl COJACpPKaHUS:
«Yucna W BBIUKCHCHMSD), «ANreOpanueckue BbIPAKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Y4eOHsIif T1aH Ha u3ydeHue anredopsl B 7-10 kimaccax oTBOAWT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEYEHHE KaXIOro roga oOyuyeHus, oOmmii o0beM
yacoB - He meHee 408.

Conep:kanue yueOHOro Kypca (1mo rogam o0yueHus )

7 Knacc

Yucna u eviuucnenusn

PanuonajabHbIE UKC/Ia

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXOA OT OJHON (POPMBI 3aMUCU
npobeit k apyroil. IloHsiTMe palMOHAIBHOTO 4YHWCHA, 3aluCh, CpPaBHEHHE,
yHOpSIIOUMBAHUE  pallMOHAJIBHBIX  4YHcel. Apudmernueckue JAEHUCTBUS C
palMOHAJIbHBIMU YHCIIaMU. Pemenne 3a1a4y u3 peajbHOM NPAaKTUKU HA YacTH, Ha
Ipoowu.

CreneHp ¢ HaTypaJbHBIM [IOKa3aTeJeM: OIpeJesieHue, MpeoOpa3oBaHue
BBIPOKCHHUI HA OCHOBE OTPECIICHHUSI, 3aITUCh OOJBIITNX YUCEN.

[IpoteHThI, 3aMKUCh TPOIEHTOB B BUJIE APOOH U ApOOM B BUIE MPOIECHTOB.
Tpu OCHOBHBIE 331a4M HA IPOLIEHTHI, PELICHUE 3a/1a4 U3 PEaJIbHON IPAKTHUKHU.
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IIpuMmeHenne MNpU3HAKOB  JEJIHMOCTH, pPA3JIOKEHHE HA MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle T@psMas ©  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

Anzedpauueckue sviparxcenus

IlepemeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEpEMEHHOM. JlommycThMbIe
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Berancienus no popmysiam.

[IpeoOpazoBanune OyKBEHHBIX  BBIPAXKEHUH, TOXKICCTBEHHO  paBHbIC
BBIPOKEHHUSI, TMpaBwia MpeoOpa3oBaHUs CYMM M TNPOU3BEACHUM, MpaBuUIia
PacKpbITUSl CKOOOK U MPUBECHUS MOJOOHBIX ClIaraeMblX.

CBOMCTBa CTENEHU C HATYypAJIBHBIM IOKA3aTEJIEM.

OpnHounensl 1 MHOrOWwIeHbl. CTenenp MHorounaeHa. CiioKeHue, BBIYUTaHUE,
YMHOXXEHUE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOIO YMHOXEHHs: KBajpar
CyMMBl M KBajpar pasHoctu. Popmysia pa3sHOCTH KBagparToB. PasiokeHue
MHOTOYJICHOB Had MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBWia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeHOe ypaBHEHME C OJHOW IEPEMEHHOW, YHWCIIO KOPHEW JIMHEHMHOIO
YpPaBHEHHUSI, pEIICHHE JIMHEHHBIX ypaBHEeHHI. (COCTaBlIeHHE YpPaBHEHUH IIO
YCJIOBHIO 3a7ja4M. Penenne TeKCTOBBIX 3374 C [IOMOILBIO YPABHEHUM.

JIuneitHOe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JUHEWHBIX YPaBHEHMH C JBYMsI NEPEMEHHBIMHM. PeleHHe CUCTEM YpaBHEHUI
croco0oM TMOACTaHOBKHU. [IpuMepsl pelieHuss TEKCTOBBIX 3a7ad C MOMOUIBIO
CUCTEM YPaBHECHUI.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopnnnara toukm Ha npsmoil. YucnoBele npoMexyTku. PaccrosiHue
MEXKY ABYMS TOUKAMU KOOPJUHATHOM MPSIMOM.

[TpssmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM ockocTH. [Ipumepsl rpadukoB, 3a1aHHbBIX (HOpPMYyTaMH.
Urenwne rpadKoB peasbHBIX 3aBUCUMOCTEH.

[Tonsitue Qynkuuu. I'padux ¢ynxuuu. CpoiictBa (QyHkuui. Jlunelnas
dynknus, e€ rpaduk. ['paduk Gynkmuu y =|X|. ['paduueckoe pemeHue JIMHEHHBIX
YPaBHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KkJ1acc

Yucna u éviuucnenusn

KBagpatueiii kopeHb u3 uyucna. [loHsitue 00 HppanMOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apudMeTHuecKux
KBa/IpAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSIM. [[eliCTBUTEIbHBIE YHCIIA.

Crenens ¢ 1uenpIM nokasareneM u e€ ceorctBa. CTaHIapTHas 3aIlliCh YNCTA.

Anzeopauueckue sviparxcenus

KBagpaTHblil TpEXuieH; pa3iloKeHUE KBAJAPATHOTO TPEXWIEHAa Ha
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MHOKUTEJIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOWCTBO ajreOpanveckoil IpoOu.
CnoxeHre, BBIYMTAaHUE, YMHOXKCHHE, JEJICHHE alreOpandeckux ApoOei.
PannoHanbHbie BBIpaXEHUS U UX IPEOOPa30BAHUE.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOASAIIMXCA K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue qpoOHO-palMOHATbHBIC YPAaBHEHHUS.

['padmyeckas uHTEpHpETAUS YPABHEHUN C ABYMsI IEPEMEHHBIMHU U CHCTEM
JVHEWHBIX YPaBHEHHMM C JAByMs II€peMEHHbIMU. [IpuMepbl pemeHuss CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 alreOpanyecKuM CIiocoOOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJTHOM ITEPEMEHHOM.
PaBHOCMNIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB € OJHON EPEMEHHOM.

Dynxkyuu

[Tonstue ¢ynkuuu. OO6nacTh omnpeAeNeHuss U MHOXKECTBO 3HAUYECHUH
¢bynkuuu. CriocoObl 3a1anus QyHKITUH.

I'padux pynknuu. Yrenune cBoiicTB PyHkiuu no e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIIHMA, OTPAXKAIOIINUX PeaTbHbIC MPOIIECCHI.

OYHKIMK, OMHUCHIBAIOIINE TMPAMYIO M OOpaTHYIO MPOMOPIIMOHAIBHBIE

3aBucHMOCTH, MX rpapuku. Oymkmun Y = X3, y = X3, y = x, y =[x,
I'paduueckoe perieHrne ypaBHEHHUN U CUCTEM YPaBHEHUIA.
9 kaace

Yucna u eéviuucnenusn

JleificTBUTE/IbHbIE YHCJIA

PanmonanpHbie 4Kciia, UppallioOHaIbHbIE YUCTIA, KOHEUHbIE U O€CKOHEUHbIC
JeCATUYHbIC ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHbBIC YHUCIIA
Kak OECKOHEUYHbIC JeCATHUYHbIC ApoOu. B3aWMMHO OJHO3HAYHOE COOTBETCTBHE
MEKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSAMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuMETHYECKHe JEHUCTBUSL C
JNEUCTBUTEILHBIMHA YHCIIAMH.

N3mepenusi, mnpudIMKeHHsI, OLIEHKH

Pa3zMepbl OOBEKTOB OKpYXaloIIero Mupa, JIUTEIBHOCTh TMPOILIECCOB B
OKpYXaroleM MUpE.

[IpubnmxEnHoe  3HA4YEHUE  BEJIWYHHBI, TOYHOCTh  MNPUOTUKEHUS.
Oxpyrnenue yucen. [Ipukuika v oeHKa pe3yibTaTOB BEIYMCICHUI.

Ypasnenua u nepasencmea

YpaBHeHUs ¢ OAHOU NePeMEeHHOM

JIuneliHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHeHUI, CBOASIIUXCSA K KBAIPATHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUU TPETbEU U YETBEPTOU
CTEICHEN Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-paliMOHANbHBIX YPABHEHUH.
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Perenne TeKCTOBBIX 3a/1a4 aireOpaniyeckKuM METOJIOM.

CucreMbl ypaBHEeHUI

VYpaBHeHue ¢ AByMsl EPEMEHHBIMHU U ero rpaduk. Pemienue cucreM nByX
JIMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIioCOOOM.

HepaBencrBa

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenne cucreMm
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanparHele HeEpaBeHCTBaA.
I'paduueckas uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

Dynxkuyuu

KBagpatuunas Qyskius, e€ rpadux u cpoiictBa. I[lapabomna, koopauHaThI
BEPILUHBI 1apadoIibl, OCb CAMMETPHUU apadOIbl.

I'papuxku  dynxmmii: Yy = ks, y=kx+b, y=ax’ y=axi
y = \x, Y =|x| u ux cBoiicTBa.

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue ¥ criocoObl 3aJaHUS YUCJIOBBIX MOCTIEA0BATEIbHOCTEH

[ToHsATHE YNCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MTOCIEA0BATEIBHOCTH
peKyppeHTHOH (hopmysoil u popmyIioi N-ro ujeHa.

Apudmeruyeckasi M reoMeTpuYECKas MPOrpeccuu

Apudmernueckas U reomerpuyeckas nporpeccuu. @opmynbl N-ro ujeHa
apu(pMETUIECKON 1 T€OMETPUUECKOM MPOTPECCUi, CYMMbI TIEPBBIX N YJICHOB.

N300paxkeHre 4ieHOB apu(METUYECKOW M TeOMETPUYECKON Mporpeccuit
TOYKaMUA Ha KOOPAWHATHOM TIOCKOCTH. JIMHEMHBIM M SKCIOHEHUUAIBHBINA POCT.
CI10HBIE IPOLICHTBI.

10 kaacc

Yucna u eviuucnenusn

IToBTOpeHne MaTepuasa Kypca MaTeMaTHMKH, ajredpnl 5-9 Kiaccos.
IMoaroroBka k OI'D u I'BD

JleicTBUTEIbHBIE YHCJIA

PanmonaneHbie yucia, UppalMoOHaIbHbIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE
AecsTUUHbIe ApoOr. MHOXKECTBO JEHCTBUTENBHBIX YUCEIN; ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHbIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTEIBHBIX YUCETT U KOOPAUHATHOU MIPSMOM.

CpaBHeHME JCUCTBUTENbHBIX 4YHUCEN, apumeTHuyeckue JeHUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

N3mepennsi, npulInKeHUs, OUEHKH

Pa3mepsl OOBEKTOB OKpYXKAlOLIEro MHUPA, JIUTEIBHOCTh IPOLIECCOB B
OKpY>KaroIlleM MHpE.

[Ipubnux€HHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTb  MHPUOTMKEHHUS.
Oxkpyrnenue yucen. [Ipukuaka 1 OLEHKa pe3yIbTaTOB BBIYUCIEHUN.
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Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienne ypaBHeHU, CBOASIIIUXCSA K KBAIPATHBIM.
bukBagpaTtHoe ypaBHeHuE. [Iprumepbl pelieHnsT YpaBHEHUM TPEThEW U YETBEPTOHU
CTEIECHEN pa3I0KEHHEM Ha MHOKHUTEIH.

Pemenue aqpoOHO-paliMOHAIbHBIX YpaBHEHUH.

Pemenune TekCTOBBIX 3a/1a4 anreOpanyeckuM METOI0M.

CucremMbl ypaBHEeHHH

VYpaBHeHue ¢ AByMsl MEpEeMEHHBIMU U ero rpaduk. Pemienne cuctem IByx
JIMHENHBIX YPAaBHEHUU C ABYMsI IIEPEMEHHBIMU. PellieHne cucTteM IByX yPaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
UHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMSI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aJireOpandecKuM CIIOCOOOM.

HepaBencrBa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuMHEWHBIX HEPABEHCTB C OJHOW INEpEeMEHHOHU. PelieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHON mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

Dynxkyuu

KBagpatuunas Qynkmus, e€ rpaduk u coiictBa. [lapaboina, KOOpaAuHATHI
BEPIIMHBI TapadoJIbl, 0Ch CAMMETPUHU MapabOoJIb.

Ipapuku dynxmmii: 'y = kx, y = kx + b, y = ax* + bx + ¢,

y = ax y=axdy=Vx ,y= i ¥ X CBOMCTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue  cnocoObI 32IaHMS YUCIOBBIX MOCJIEI0BATEIbHOCTEN

[ToHsiTE YHCIOBOM MOCHENOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEILHOCTH
peKyppeHTHOH (hopmysoit u popmyIioi N-ro ujeHa.

Apudmeruyeckasi ¥ reoMeTpuUYeCKas MPOrpeccuu

Apudmernueckas u reomerpuueckas nporpeccuu. Dopmynsl N-TO WieHA
apu(pMETUIECKON ¥ TEOMETPUIECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre 4iIeHOB apu(PMETHUECKOW W TEOMETPUYECKO Mporpeccuit
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA U SKCIIOHEHIMAIBHBIA POCT.
CI10%HBIE NPOLIEHTBI.

IlnannpyeMble NpeAMeTHBIE pe3y/IbTaThl 0CBOCHHUS padoyeiinporpaMmsl Kypca (1o
rogamM o0y4eHus)

OcBoenne yuyeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIETro
oOpa3oBaHHs JIOJDKHO OOecredynBaTh JOCTHXKEHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIBTATOB:

[ kJj1ace

Yucna u éviuucnenus

BbInonHATh, coyeTass yCTHbIE M NMHUCbMEHHbIE NMPUEMBI, apUPMETHYECKHe
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JNEUCTBHUS C PALMOHAIIBHBIMU YHCIIAMMU.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUN; MPUMEHSTh Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUUCIICHHUS 3HAYECHUU JPOOHBIX BBIPAKEHUH, COJEpKaIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH.

[lepexonuTh OT OJHOM (OPMBI 3aITUCH YHCEN K IPYyroi (MpeoOpa3oBHIBATH
JNECSITUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OCCKOHEYHYIO IECATUUHYIO APOOB).

CpaBHUBATH U YNOPAIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisTh yucia.

BpINOMHATE NPUKHAKY W OLEHKY pe3ylbTaTa BBIYUCICHUW, OLEHKY
3HAYEHHUU YUCJIOBBIX BBIPAXKECHUM.

BbINONHATH IEUCTBUSA CO CTENEHIMU C HATyPAIbHBIMU MOKA3aTEISIMU.

[IpuMeHsATh OpHU3HAKKM  JIETMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

PemaTe npakTUKO-OpMEHTUPOBAHHBIE 3aJayM, CBS3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBI) BEJIWYMH, NPOLEHTAMH; HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 33Ja4 C YYETOM OIPaHUYCHHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonp3oBath areOpanyeckyto TEPMHUHOJIOTHUIO U CUMBOJIUKY, MIPUMEHSITh
e€ B Ipoliecce OCBOCHMS yUeOHOro MaTepurarna.

HaxoauTe 3HaueHusi OYKBEHHBIX BBIpAXEHUW TPHU 3aJaHHBIX 3HAUCHUSIX
MEPEMEHHBIX.

Beimonuate  npeoOpa3zoBaHMs  1IEJIOTO0  BBIPAXEHUS B MHOTOYJIEH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PAaCKPhITUEM CKOOOK.

BpInonHAT YMHOXEHHE OJHOWICHA HA MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcylecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMXUTEIU C IMOMOUIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH  CJaraeMbix,
npuMeHeHus (GOPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumeHnaTs peoOpa3zoBaHuss MHOTOWICHOB JIJIsl PEIIECHUS Pa3INYHbIX 33724
13 MaTEMATHKHU, CMEKHBIX IIPEJAMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajlbHBIMM IOKA3aTECISIMU IS
peoOpa3oBaHMsl BEIPAKCHUH.

Ypasnenua u nepasencmea

Pemate nuHeliHbIE ypaBHEHHUSI C OJHOW MEPEMEHHOW, NMPUMEHSS IMPABUIIA
IepexoJia OT UCXOJIHOTO YPABHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIX YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METOAbI MPH PEIICHUU JTMHEWHBIX YpaBHEHUH H
UX CUCTEM.

[TogOupaTe mpuMepbl Hap YKCEN, SIBISIOMIUMXCS PELICHUEM JUHEHHOTrOo
YPaBHEHHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JMHEHMHOrO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMU; MOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
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YpaBHEHUS.

Pemate cucTemsl IByX JMHEHHBIX YPAaBHEHHMU C JBYMs IEPEMEHHBIMHU, B
TOM YHCIIE TpadUUIECKu.

CocTaBisATh M peliaTh JHHEHHOE YpAaBHEHUE WIH CHUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCIOBHUIO 33Jaud, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIy4eHHBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkyuu

N300paxaTh Ha KOOpPAMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIME
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIbl; 3alMCHIBATh YHCIOBBIC
MIPOMEXKYTKH Ha aNreOpandeckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATaM;
CTPOUTH TPAPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHKIHN Y =|X|.

OnuceiBaTh € TOMOIIBIO (YHKIHUA M3BECTHBIE 3aBHCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE; II€HA, KOJUYECTBO, CTOMMOCTB;
IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM PabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpeAcTaBIeHUs U aHanu3a MHGOpMaLUu;
U3BJIEKAaTh U UHTEPIPETUPOBATH HMHPOPMALIMIO U3 TPaPUKOB PeaIbHBIX IPOLIECCOB
Y 3aBUCHUMOCTEM.

8 ki1ace

Yucna u éviuucnenus

Hcnonb30BaTh HayaldbHbIE MPECTABICHUS O MHOMKECTBE JEUCTBUTEIBHBIX
YyuceN JUIsl CPAaBHEHMSI, OKPYTJIEHUSI M BBIUMCIECHUIN; N300paXkaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensTh NOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJIBb3Ys MPU HEOOXOIUMOCTH KaJIbKYJSTODP; BBITOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJIEPXKALIUX KBaJApAaTHbIE KOPHHU, HCIIOJIb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucu OONBIIMX M MaJbIX YHCEN C MOMOUIBIO JECATHUUHBIX
npoOeii u crerneneit yucna 10.

Anzebpauueckue sviparxcenusn

[IpuMeHATh TOHATHE CTENEHM C UENbIM IOKA3aTeNIeM, BBIIOIHATh
npeoOpa3oBaHus BIPAXKEHU, COIEPIKALIUX CTENEHH C LEIbIM MOKa3aTeJIEM.

BBINONHATE TOXECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BbIPAKECHUM
Ha OCHOBE MpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alNreOpandecKuMu Jpo0sMu.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[IpumeHsaTh npeoOpa3oBaHusl BBIPAKEHUHN ISl PEIICHUS Pa3IMYHbIX 3a]1a4
U3 MaTeMAaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Ypasnenua u nepasencmea

Pemate nuHEiHbIE, KBaApATHBIE YPABHEHUS W PALlMOHAIIBHBIE YPAaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMSI IEPEMEHHBIMH.

IIpoBoauTE MpOCTENIINE UCCIETOBAHNUS YPABHEHUN U CUCTEM yPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKuX MpeCTaBIeHUH (yCTaHABIMBATh, UMEET
JIM YpPaBHEHHE WJIM CUCTEMA YPABHEHMI PELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IIp.).
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[TepexoauTh OT cioBecHOU (OPMYITHPOBKH 3amadu K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJyYEHHBIN pe3ybTarT.

[IprMeHSATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JMJIsI CPAaBHEHUSA, OICHKH;

pelaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBL; 1aBaTh

rpaguyueckyro WUIIOCTPALUI0 MHOXKECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

Dynukyuu

[ToruMaTh ¥ WCMONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYECHHs); OMPEACNATh 3HaueHUE (PYHKUMUU IO 3HAUYEHUIO
apryMeHTa; ONpEeAeNsITh CBOMCTBA PYHKIUU IO €€ rpaduKy.

CTpouTh TpaduKK dIeMeHTapHbIX QyHKIMHA Buga Y = X2,y = X3,y = \x
y=|X|; onrchIBaTh CBOMCTBA YNCIIOBOM (QYHKIIMHU TI0 e€ rpaduKy.

9 kiace

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

Boimonuate  apudMeTnyeckue AEUCTBUS C  PAlMOHATIBHBIMH  YHCIIAMU,
codeTass YCTHbIE U TUCbMEHHBIE TMPUEMBI, BBIIIOJIHATH BBIYUCIEHUSA C
UPpALMOHATBHBIMU YUCIAMU.

Haxonute 3HaueHus cTeneHeW C LEIbIMA TOKAa3aTeIsIMU W KOPHEM;
BBIYUCIISITh 3HAUCHUST YUCIIOBBIX BBIPAKCHHUIA.

OKpyrisaiTh JE€UCTBUTENIbHBIE YHWCIA, BBINOJHATh NPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenua u nepasencmea

Pemars nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOJAIIMECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHATIbHBIE YPABHEHHUS.

Pemate cuctembl IBYX JIMHEHMHBIX ypaBHEHUU C JABYMS NMEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OHO YPABHEHUE HE SIBISETCS JIMHEUHBIM.

Pemate TekcTOBBIE 3adauM alreOpaudeckuM CHocoOOM C  TMOMOIIbIO
COCTABJICHMS YPAaBHEHHUS UM CUCTEMBI JIByX YPABHEHUH C IByMs [I€PEMEHHBIMHU.

IIpoBoauTh MpoCTENIIME UCCIIEI0BAHUS YPABHEHNUNM U CUCTEM YPAaBHEHUM, B
TOM YHUCJEe C MPUMEHEHHEM IpapUUecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET
JIM YpPAaBHEHHE WJIM CUCTEMA YPABHEHMI PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIP. ).

PemaTte nuHelHbIE HEPABEHCTBA, KBAJAPATHHIE HEPABCHCTBA; M300pakaTh
pelIeHe HEPAaBEHCTB HAa YMCIOBOM MPSMOM, 3alKMCBIBATH PELIEHUE C MOMOLIBIO
CHUMBOJIOB.

Pemiatb  cucTEMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOUINE KBAJpaTHOE HEPABEHCTBO; H300pa)kaTh pEUICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOU MPSIMOM, 3aMUCHIBATH PEIUICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEIICHUU PA3JIUYHBIX 3a7a4.

Dynukyuu

Pacnio3znaBath GyHKIIMHM U3y4eHHBIX BUIOB. [[0Ka3pIBaTh CXeMaTHUECKU
pAacIioIoKeHUE Ha KOOPIUHATHOM IIIOCKOCTU TpadukoB GyHKIMIA Buga: Y = KX, Y

=kx + b,y = ax®,y = ax®,y = Vx, y=|Xx| B 3aBHCUMOCTH OT 3HAUCHHUi
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K03 (UIIMEHTOB; OMKUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U U300pakaTh CXeMaTHUYECKH IrpaduKU KBaAPATUYHBIX (YHKIUMH,
OTHCHIBAaTh CBOMCTBA KBAPATUYHBIX (DYHKIIHI MO UX TpadrKaM.

Pacrio3naBaTh KBaApaTUUHYIO (PYHKIIHIO 1O (hOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuuecKkas npozpeccuu

Pacnio3HaBaTh apu(pMETUYECKYI0 U TE€OMETPUUYECKYIO MPOTPECcCUd MpHU
Pa3HBIX CIIOCO0aX 3a/TaHMUs.

BbIMONHAT  BBIUMCICHUS C MCHOJb30BaHUEM GoOpMyd N-TO  YieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTPECCHid, CyMMBI IIEPBBIX N YJICHOB.

N300paxarh YjieHbl MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIWHATHON
IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJEA0BATEILHOCTSIMU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KaJbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHiA).

10 knacc

Yucna u eviuucnenusn

BrinonHsaTh, couerass yCTHbIE M TUCBMEHHBIE MPHUEMBI, apudmeTHuecKue
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

Haxonuth 3HaueHUs YKCIOBBIX BBIPAKEHUH; MPUMEHSITH Pa3HOOOpa3HbIE
CroCcOObl M MPUEMBI BBIUMCIEHUS 3HAYEHUN NPOOHBIX BBIPAXKEHHM, COAEpkKaIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

Ilepexon ot oaHOM (hOPMBI 3aITUCH YUCEN K ApYroi (mpeoOpa3oBbIBaHUE
JNECATUYHOU JpoOU B OOBIKHOBEHHYI0, OOBIKHOBEHHOMU B JICCATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOD).

OKpyrisTh yucna.

[IpuMeHATh TOHATHE apU(PMETHYECKOr0 KBAIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, KCIONB3YS NPU HEOOXOJUMOCTH KaJbKYJISATOP; BBITOJHSTH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKalllUX KBaJgpaTHblE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEU.

BbINONHATH IEUCTBUSA CO CTENEHIMU C HATYPAIIbHBIMU MTOKA3aTEISIMH.

PemaTe MpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBA3AaHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH;, HHTEPIPETUPOBATH
pE3yJbTaThl PEUICHUA 33Ja4 C YYETOM OTPAHUYCHHUH, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTprUBaEMbIX OOHEKTOB.

Ypasnenua u nepasencmea

Pematp yMHElHbIE ypaBHEHUs C OJHOW MEPEMEHHOM, NPUMEHsS IpaBUIIA
nepexoja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIILHOMY €MY

Pemars cucremsl IBYX JIMHEMHBIX YpAaBHEHUW C JBYMsI NIEPEMEHHBIMH, B
TOM 4Huciie TpadhUIecKH.

PemaTe kBajpaTHbIE ypaBHEHUS U PALMOHAJIbHbBIE YPABHEHUS, CBOJSLIUECS
K HUM, CUCTEMBI JBYX YPABHEHUU C JBYMS MEPEMEHHBIMHU.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHHMSI, OLEHKH;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHON U X CUCTEMBI; 1aBaTh
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rpaguUecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynkyuu

Pacnio3naBats (bYHKHI/II/I HN3YUYCHHBIX BUJIOB. Iloka3pIBaTe cxeMaTH4YeCcKUu
pacrojoKeHHEe Ha KOOPAUHATHOM TUIOCKOCTH IpaduKkoB QyHKINI BUIA:

y=kx,y=kx+by=ad+bx+cy=adty=aty=\x ,y= Lo

3aBHCHUMOCTH OT 3Ha4€HUN KO3(PPUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.
Apugmemuueckan u ceomempuueckan npozpeccuu
BbINONMHATE  BBIYMCIIEHUS C  HCIOJIb30BaHHMEM (GOpMysl N-ro  4jeHa
apu(pMeTUYECKON U TEOMETPUUECKOM MPOTrPeECCUii, CyMMBI IIEPBBIX N UJIEHOB.
N300paxaTh ujeHBbl IOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.
Pewmate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C UCIOJIB30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHHA).
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TemaTnueckoe NJIAHUPOBaHHME Y4eOHOro Kypca (1o roxaM o0y4eHus)

7 kaacc (He meHee 102 v)

Ha3zpanue
pasaeia (TemMbl)
(umncy10 Yacom)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUAbI JCATCJIBbHOCTH Oﬁy‘lalOIIII/IXCH

Yuciaa n
BbIYHCJICHHUS.

PanuonajabHbI
€ Yncja

(25 u)

[lonsTue PaLMOHAIIBHOIO

KCIIa. Apudmerndeckne
NeiicTBUS ¢ pallMOHATbHBIMHU
YHUCIAMU. CpaBHenue,
YIIOPSI0YMBaHNE

palHOHAJIbHbBIX YU CCII.

CreneHb C  HaTypaJlbHbIM

I1OKa3aTCJICM.

Perrenyie OCHOBHEIX 3a7ad Ha

poou, MIPOLIEHTHI u3
peasbHON MPaKTHKH.
[Tpu3Haku JeTMMOCTH,

Pa3JIOKCHUA Ha MHOXUTCIIN
HATYypaJIbHBIX YUCCII.

PeanbHble 3aBHCHUMOCTH.
[Tpsamas u oOpartHas
[IPONOPLUOHAIBHOCTH

CucTeMaTH3HPOBATH U 000ramaTh 3HAHUsI 00 OOBIKHOBCHHBIX U JACCATUYHBIX IPOOSX.

CpaBHMBATHL W YNOPS/JA0YHBATH JPO0H, TIPeoOpa3oBbIBasi NpPU HEOOXOTUMOCTH
NecATUYHbIE JAPOOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTU B

0ECKOHEUHYIO JIECATUUHYIO POOb.

I[IpuMeHsITH pa3HOOOpa3HbIe CIIOCO0ObLI M NMPUEMBbI BHIYMCIECHUS] 3HAYEHUI APOOHBIX
BbIPpAaKEeHUH, COoJepXKaluX OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU: 3aMEHSTh TIPH
HEOOXOIUMOCTH JIECITHUHYIO JIpOOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATUYHOM,
dopme,
MpeoOpa3oBhIBATH IPOOHBIC BRIPAKEHUS HA YMHOXKEHHE U JIEICHHE NEeCATUYHBIX Apodei

[PUBOJINTh  BBIPAKEHUE K HauOosiee  yaoOHOW  JJIi  BBIYMCIICHUH,

K JEMCTBUAM C 1LIEIBIMHU YUCIIAMH.

[IpuBoANTH YKMCI0BbIEe U OyKBEeHHBbIE IPUMEPBI CTEIICHU C HATypajIbHBIM MTOKA3aTeIeM,
OOBSICHSISI 3HAYEHHS] OCHOBAaHHUS CTETMEHHM W TOKa3aTells CTEeNEeHHM, HaXOAWTh 3HAYCHUS
creneHel Buaa " (2 — 000¢e parMoHaIBLHOE YKCII0, N — HATYPaIbHOE YHCIIO).

[loHUMATH CMBICIT 3aITUCH OOJIBIIIMX YHCEN C TIOMOIIBIO IECITHYHBIX APOOEH U cTerneHen
yricia 10, npUMeHSITh UX B peajbHBIX CUTYaIUsX.

HpI/IMeHﬂTb MPpU3HAKH ACITIUMOCTH, PA3JIOKCHHA HAa MHOXKUTCIIN HATYPAJIbHBIX YHUCCIIL.

PemiaTh 3a1aum Ha 9acTH, IPOIICHTHI, TPOTIOPIINH, HA HAXOXKJIEHUE IPOOH (TPOIEHTa) OT
BEIMYMHBI W BEIWYMHBI 1O €€ 1apobu (ImpoleHTy), ApoOH (MpOLEeHTa),
COCTaBJISICT OJHA BeTM4KHA OT apyroi. [IlpuBoauTh, pa3dupars, OlleHUBATH Pa3IHMYHbIC

KOTOPBIN
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pELICHU, 3allUCU PEILICHUH TEKCTOBBIX 3aJa4.

PacnosHaBaTh U 00BSACHATH, ONUPASICh HA ONPEAEICHUS, IPSMO IIPONOPLUOHAIBHBIE U
00paTHO MPONOPLMOHATBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHUMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpPA, U3 APYTUX YUYEOHBIX MIPEIMETOB.

Pemiath 1npakTUKO-OPUEHTUPOBAHHBIE 3aJ]aud Ha JpOOH, MPOLEHTHI, MNPAMYI U
00paTHYIO MPOIOPLHUOHATEHOCTH, TPOIOPIIUU

Auredpanyeckn
€ BhIpaKeHHusl

(27 v)

bykBeHHBIE BBIPAKECHMUSI.
Ilepemennble.  JlomycTumelie
3HAYCHMS MEPEMEHHBIX.
DopMmyJIbL.

[IpeoOpazoBanne OyKBEHHBIX
BBIPAKECHUH,
CKOOOK u

pacKpbITHE
MIpUBEICHUE
OJI0OHBIX CIIaraeMBbIX.

CsolicTBa CTEIIEHU c

HATYypaJIbHBIM IIOKa3aTCJICM.

MHOTOYJICHEI. CroxxeHmue,
BBIYMTAHUE, YMHOKEHHUE
MHOTOYJICHOB. DopmyJIbl
COKPAILEHHOIO  YMHOXEHHS.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

Osaagersb anreOpanuyeckoil TEPMUHOJIOTUEN U CUMBOJIMKOM, MPUMEHSATH €€ B IIpoliecce
OCBOCHHMSI y4eOHOI0 MaTepuana.

Haxoauth 3HaueHHMs OYKBEHHBIX BBIPQXKEHMM TIpU 3aJaHHBIX 3HAYEHUSAX OYKB;
BBITIOJIHATH BBIYUCIIEHUS IO (hopmyam.

BbinosHATL npeoOpa3oBaHMsl LEJIOr0 BBIPAXKEHHS] B MHOTOWIEH IMPUBEIECHUEM

0/I00HBIX CJIaraéMbIX, paCKPhITHEM CKOOOK.

BbINoJHATL YMHOKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOYJeHa Ha MHOTOYJIEH,
NpUMeHATHh (OPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuiecTBJIAATH Pa3I0KeHUE MHOTOWIEHOB HA MHOXKHUTENHN MyTEM BBIHECEHHUS 32 CKOOKHU
o011ero bopMyJIbI bopmyn

COKPAILLIEHHOTO YMHOXKEHUS.

MHOXHUTEIIA, MMPUMCHCHUA pasHoOCTU KBaaApaTos,

le/IMeHﬂTb HpCO6p330BaHI/Ie MHOI'OYWICHOB JId PCIICHHA pa3jnYHbIX 3aJad U3
MAaTECMAaTUKH, CMCKHBIX IPEIMETOB, U3 peaJIBHOf/’I IMPAKTHUKH.

3HAKOMHUTBLCS € I/ICTOPI/Iei/'I Pa3BUTHA MAaTCMATHUKNU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuia
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JluneitHoe  ypaBHEHHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUIA.
Pemrenne 3amad ¢ MOMOLIBIO

YPABHEHUM.

JIuneliHoe  ypaBHEHHe c

JABYMsI TCPEMCHHBIMU MU €TI0

rpapuk.  Cucrema  IBYyX
JIMHEHNHBIX  yYpaBHEHUM ¢
TIBYyMsI MIEPEMEHHBIMH.

Pemrenue cucremM ypaBHEHUUH
CcIOCOOOM  IIOJCTAHOBKU U
CIIOCOOOM CJIOKEHUS

PemaTe 1uMHENHHOE YpaBHEHHE C OJTHOM IIEPEMEHHOM, NMPUMEHss NpaBuJia repexona or
MCXOJIHOTO YpaBHEHHMs K PpaBHOCHIbHOMY eMmy Oojee mnpoctoro Buia. IIpoBepsiTs,
SBJIICTCS JIN KOHKPETHOE YMCIIO KOPHEM YPABHECHHS.

[logO0uparh nmpuMepbl Nap 4Hces, SBISIOMUXCS PELICHUEM JIHHEHMHOIo ypaBHEHHS C
nBymsi nepeMeHHbIMU. CTpPOMTb B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHUS C JBYMS IEPEMEHHBIMH; MOJb3YSICh TpapuKoOM, NPUBOAUTH MNPHUMeEPHI
pEIICHUS] YPaBHECHHUSI.

Haxoauth pemeHne CUCTEMbI IBYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMMU.

CocTaBasiTh M pematb YpaBHCHHE WM CHCTEMY ypaBHeHI/Iﬁ o ycCJOBHUIO 3aJadvu,
HHTCPIIPCTUPOBATL B COOTBCTCTBHH C KOHTCKCTOM 3a/la4un HOHy‘ICHHLIﬁ pe3yiabTart

Koopaunarts! u
rpaguxu.

Koopaunara TOYKH Ha

IPSIMO. Yucnossie

MpOMEXYTKH. PaccrosHue

N300paxarh Ha KOOPAMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM

KOoOopJuHaTaM, JIydu, OTPEC3KH, HUHTCPBAJIbI, 3alIMCbIBATh UX Ha anre6pa1/1quK0M SA3BIKE.
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DOyukuuu (24 v)

MCIKIAY TOYKaMH

KOOPJMHATHOM MPSIMOHA.

JBYMsI

[IpssMoyronbHas cucrema
KOOPAMHAT HAa IUIOCKOCTH.
[ Iprmepsl rpaduKoB,
3alaHHBIX (bopmynamu.

UteHue rpaduKoB peaabHBIX
3aBHCUMOCTEH.

[lonstue Qynkuuu. [padux

GbyHKIUH. CBolicTBa
(byHKIHHA. Jluneitnas
GbyHKIHS. [Toctpoenue

rpadyka TUHEHHON (QYHKIUH.
['paduk dynkimu y = |X|.

OTMedaTh B KOOPAMHATHON IMJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPJIUHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (OpPMYJIaMU, B TOM YHUCIIE C MMOMOIIBIO
U(PPOBBIX J1TA0OPATOPHIA.

[IpumeHsiTh, HM3y4YaTh NpPeHMYIIeCTBA, HHTEPNPETUPOBATH TpaduvecKuili crnocod
[Ipe/ICTAaBJICHMS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU HH(OpMaLIUK.

OcBanBaTh IIOHATHE (1)YHKI_II/II/I, OBJIAJICBATH Q)YHKHHOHB.JILHOI‘;I TepMHHOHOFHCﬁ.

Pacnio3HaBaTh JHHEHHYI0 QYHKIUIO Y = KX + b, onuchIBaTh €€ CBOWCTBA B 3aBUCHMOCTH
oT 3HaueHuit Koadduirento K u b.

Crpourth rpadukm yuHelHOW (yHKUMHM, QyHKIMUY = [X|.

Hcnoab3oBath HU(POBbIE pecypebl sl MOCTPOCHUS TPaPUKOB GYHKIUI U HU3yUeHUs
X cBOMCTB. [IpUBOAUTH MpUMeEphl JTUHEHHBIX 3aBUCUMOCTEN B pealibHBIX Mpoleccax U
SIBIICHUSTX

IloBTOpPEHME H
odoomenue (6 1)

[loBTOpeHue OCHOBHBIX
MOHSATUH U METOJIOB Kypca 7

Kiacca, 0000IIeHrEe 3HAHUH

BbiOupaTh, NpPUMEHSITH OLEHHUBATH CHOCOOBI BBIUUCIICHUH,

peoOpa3oBaHuil BBIPAKEHUMN, pEIIeHUs] ypaBHEHUH.

CpaBHCHHUA YHCCII,

OcyecTBISATH CAMOKOHTPOJIb BBIIIOJHAEMBIX JEHCTBUI U CaMOIIPOBEPKY pe3yibTaTa
BBIUMCIICHUH, TPeoOpa3oBaHui, TOCTPOCHUH.

Pemiate 3aa4u U3 pEAbHON KU3HU, NPUMEHATh MAaTeMAaTHYeCKUe 3HAHUSA UL
penieHus 3a1a4d u3 Ipyrux NpeIMeToB.

PemiaTh TEeKCTOBBIE 3a/la4i, CPABHUBATD, Bblﬁl/lpaTb Cnocoobl pemiCHuA 3a1a4n
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8 kiacc (He meHee 102 )

HasBanmue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHOe coepxaHue

OcHOBHbBIE BHU/ABbI JCATCJIBbHOCTH Oﬁy‘lalOIIII/IXCH

4acoB)
Yucaa u |KpamparHplii  kopeHb 13 |(POPMYJIMPOBATHL ONpeeJeHHe KBaJPaTHOTO KOPHS W3 4MCIa, apu()METHYECKOTO
BbIYHMCJICHHS. qrcia. [Toustue 00 [KBaJpaTHOIO KOPHSI.
KBaaparubie UppaLMOHAILHOM quce.
IpUMEHSITH OIEPALUIO U3BICUEHHs KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IIPH
KOpPHH JlecATUUHBIE  TPUOIMKEHUS
HEOOXOAMMOCTH KAJIBKYJIATOP.
(154) MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIIbHBIC THCTA. | OuenuBaTh KBaJPaTHBIE KOPHH LEIBIMU YHCIAMH U JIECATHIHBIMU JPOOSIMH.

CpaBHeHHE JEHCTBUTEIBHBIX
YHUCEL. Apudpmernueckuii

KBaJPATHBIN KOPEHb.

YpaBHEHUE BHIA XX = a
CpoiicTBa  apu(PMETHUECKUX
KBaJPATHBIX KOpHEH.
[IpeoOpa3oBaHre  YHCIOBBIX
BBIPAKECHU, coAepKaIIUX
KBaJI[paTHbIE KOPHU

CpaBHUBATB H YNOPSAA0YMBATH PALMOHAIBLHBIE U UPPALMOHAIbHBIE YNCIIA, 3alIMCAHHBIC
C TIOMOIIBIO KBAIPaTHBIX KOPHEH.

HccesenoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHbIE ¥ NPUOTIKEHHBIE KOpHH TIpH a > 0.

HUccaenoBars cBOiicTBA KBaApPAaTHBIX KOpHeﬁ, MMPOBOJsI YHUCJIOBBIC SKCIICPUMCHTHI C
HCIIOJIb30OBAHUCM KAJILKYJIATOPA (KOMHBIOTCpa).

Jloka3pIBaTh CBOMiCcTBA apu(METHUYECKUX KBAJAPATHBIX KOpHEN; NPUMEHSTh UX JUIS
npeoOpa30BaHus BBIPAKEHHIH.

BoInoaHATL coJIepKaIInx
BripakaTh iepeMeHHbIEC U3 TEOMETPUUECKUX U (PU3NIEeCKUX (OPMYIL.

npeodpa3oBaHMsA  BBIPAXKCHMUIA, KBaJ[paTHbIE  KOPHHU.

BoIuuc/IsTh 3HAYEHHA BHIPAXKCHUH, COIEPIKAIINX KBAJAPATHBIC KOPHHU, UCITOJIB3YS PH
HEO0OXOIUMOCTH KaJbKYJIATOP.
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M cnob30BaTh B XOJC pCUICHMS 3aaa4 3JICMCHTAPHBIC ITPCACTABJIICHHW A, CBA3aHHLIC C
HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUAMU BCIIMYHH.

3HAKOMHUTBHCS C HCTOpHeﬁ pa3sBUTHA MAaTEMATUKU

Yucaa u | Crenenpb c uensM (POPMYJIHPOBATH ONpPe/IeeHHe CTCIICHH C EIbIM [T0Ka3aTelIeM.
BLIYMCJICHHS. MOKa3aTesIeM.
Crenens [peacTaBaATh 3aMHCh GOJBIINX U MAJIBIX YUCEI B CTAHIAPTHOM BHJIE.
CraHjapTHas 3aluch YUCIa.
c — CpaBHHBATH YKCIIA ¥ BEIMYUHBI, 3aIIMCAHHbIE C UCIIOJb30BanueM crenenu 10.
Pasmepsi 00BEKTOB
IoKasaTe1IeM M cnob30BaTh 3aHCh YKCEI B CTAHIAPTHOM BHUJIE JJIsI BHIPAXKEHUS Pa3sMEPOB OOBEKTOB,
OKpyKaromero  mupa (0T
JINTENILHOCTH TIPOLIECCOB B OKPYIKAIOIIEM MHUPE.
(7 9) OIEMEHTAPHBIX  YACTHI[ 10 [ pott pyzKatom P
KOCMUHCCKNX 00BEKTOB), \opMyAMpoOBaTh, 3aMMCHLIBATL B CHMBOJIMYECKOH (OPMe U WILIIOCTPHPOBATE
JUTMTCIBHOCTD HPOLCCCOB B Iy yymepaMu CBOMCTBA CTENEHH C LETBIM MOKA3ATENEM.
OKPYKAIOIIEM MHPE.
[IpumeHsTH cBOMCTBA CTENIEHU Ui MpeoOpa30BaHUs BbIPAKEHUH, CONEPIKALUX CTEIEHU
CrolicTBa CTENICHM € LEMBIM |, ooy rrokasaTesteM.
rokasaresem
BbINOJIHATE XECTBHS C YMCIIAMH, 3alIMCAHHBIMA B CTAHIAPTHOM BHjIE (YMHOKEHHE,
JlelieH1e, BO3BEICHUE B CTENICHb)
Auaredopandeckne KsagpaTHbIi TpéxuwieH. [Pacnmo3HaBaTh KBAJIPaTHBIM TPEXUIEH, yCTAHABIMBATE BO3MOKHOCTD €r0 Pa3I0KEHUS Ha
BLIPAKEH NS, Paznoxenne KBAJPATHOTO |[MHOMKUTEIIH.
TPEXUIIEHA HA MHOKHTENH 5 )
KBaapaTHblii PackyiaibiBaTh HA MHOMKHMTEIM KBAJPATHBIA TPEXWIEH C HEOTPUIIATEIbHBIM
TPEXUJIeH JIUCKPUMUHAHTOM
(54)
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Adredpanveckn |AnreOpandeckas npo0b. [3anUCBHIBATH AITeOpandecKue BIPaKCHHS.
€ BbIPasKeHMusl. JlonycTumblie 3HAYCHUS
HaxoauTthb 00J1acTh OIpeIeICHHs PAIIHOHATBHOTO BBIPAKCHHUS.
MEePEMEHHBIX, BXOMSAIINX B
AJredpanvecka 6 CCKIe o
i APOGH QITCOPANHICCKUC  BBIPOKCHUS. By yjoiusiTh YMCIOBBIE MOJCTAHOBKY ¥ BBIYMCIATH 3HAUYCHUE IPOOM, B TOM YHUCIE C
OCHOBHOE CBOHCTBO  |1160ompI0 KATBKYIATOPA.
(15 ) anreOpanyeckon IpoOwu. ) )
Cokpamienne 1pooeii. @®opMyJIMPOBaTh OCHOBHOE CBOWCTBO ainreOpandeckoi ApoOU W MPUMEHSATh €ro s
peoOpa3oBanus JpooOeil.
CroxxeHue, BBIUHMTAHUE,
YMHOKEHHE u nenenne |[BBINOJIHATH JedicTBUSA ¢ anredpanueckuMu apoosamu. IIpumenars npeodpazoBaHus
aﬂre6paﬂqec]{ﬂx I[po6ef/'1_ BI)Ipa)KeHI/Iﬁ JUIsL peIICHM 3a1a4.
[IpeoOpa3zoBaHKEe BBIPAKECHUH,
Boipaxath nepemeHHble U3 Gopmyn (PpU3NUECKHX, TEOMETPUUECKUX, OMUCHIBAIOIINX
cCoJIepXKaIINX aareopanvecKue
OBITOBBIE CUTYAIIHH)
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHHe. |Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHHUS.
Hemomnroe KBaJ[paTHOE 3 .
W HepaBEeHCTBA. . BamuceiBaTh GopMysly KOpHEH KBaJpaTHOIO ABHCHMS, pellaTh KBAJAPATHBIE
CpaBeHCcTBA ypaBHeHHe. DopMyna KopHel hopmyay p p yp > P Ap
KBaapatHbie YPABHEHHSI — TTOJTHBIC M HETIOJIHBIC,
KBaJIPATHOTO yYpaBHEHUS.
YPABHCHU Teopema Buera . .
p : [IpoBoaAuTH MpoOCTEiilINEe UCCIETOBAHNS KBAJPATHRIX YPAaBHEHUH.
(159) Perenue aBHEHUIM o
yp > |PemiaTh ypaBHeHMs, CBOJISIINECS K KBaJIPATHBIM, C MTOMOIIBIO MTPe0Opa3oBaHull U
CBOJSIIMXCS K KBAIPATHBIM. 3o\ renoif riepeMeHHOi.
[Tpocreiimme IpoOHO-

palrOHAJIbHBIC YPABHCHMUA.

PelieHne TEKCTOBBIX 3aga4d C
ITOMOIIBIO KBaaApaTHBIX

YpaBHEHUN

Ha6umonatb M aHAIM3HMPOBATBH CBs3b MEXAY KOpHAMH U KoddduimeHtamu

KBaJ[paTHOT'O YPaBHEHUS.

®opmyamnpoBath TeopeMy Buera, a Taxke OOpaTHYIO TeOpeMy, NPUMEHSTh  3TH

TCOPEMbI IJId PCIICHUSA 3ada4.

PemaTth TeKCTOBBIE 3a/a4H ajlreOpanuecKuM CIOCOOOM: IMEPEeXOIUTh OT CIIOBECHOM
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(OpMyYIHPOBKH YCIOBHUS 33Jau K adredpandecKkoil MOAETH IMyTEM COCTABIICHHS
YpaBHEHHUS;, peIllaTh COCTABICHHOE ypaBHEHUE; HHTEPIIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHSI alTeOpbI

YpaBHeHus!

W  HepaBeHCTBA,
CucreMbl

YPaBHEHUi

(13 u)

JluneitHoe  ypaBHEHHE

INEpEMECHHBIMU,

c
IBYMSI ero
rpaduK, MpPUMEPHl PEIICHHS

YPAaBHEHUH B LIEJIBIX YHCIIAX.

Perienue CUCTEM  JBYX
JIMHEWHBIX  ypaBHEHMH ¢
IBYMST [IEPEMEHHBIMH.

[Ipumepsl pelIeHHusT CUCTEM
HEJIMHEHHBIX YpPaBHEHHU C

JABYMs ICPEMCHHBIMMU.

['paduyeckass MHTEpHpeTaIHs

ypaBHEHUS c JIBYMsI
[IEPEMEHHBIMM ¥ CUCTEM
YpaBHEHUI c IBYMsI
MEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3aJad C
MOMOIIbIO CUCTEM YpaBHEHUN

Pacno3HaBaTh JIMHEHHbIE YPaBHEHUS C ABYMsI IEPEMEHHBIMU.
CtpouThb TpaduKy TMHEHHBIX YPABHEHU, B TOM YHCIIC HCMOJb3YH IM(PPOBHIE pecypcehl.
Paznmuath napauienbHble U IepeCceKaroUecs MPsIMbIE [0 UX YPABHEHUSIM.

Pemath cuctemel ABYX JIMHEUHBIX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU HOHCTaHOBKOﬁ n
CJIOZKCHHUECM.

Pematn HpOCT@ﬁLHPIC CUCTCMbI, B KOTOPbIX OAHO M3 ypaBHeHI/Iﬁ HE SIBJISETCS JIMHCHHBIM.

IIpuBoauTs rpadguyeckyro c

[ICPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

HHTEPNPETAUMIO DELIECHUS ypaBHEHUS TIBYMSI

PemaTh TeKCTOBBIE 3272491 aHF€6paI/I‘IeCKI/IM crmocobom
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YpaBHenusi u [YucioBble HepaBeHCTBa U uX [DOPMYJIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATH UX Ha
HepaBeHCTBA. CBOICTBA. KOOPJAMHATHOU MPSIMOH, 10KA3BIBATH AJITeOPandeCcKH.
HepaBencrsa . .
(12 4) HepasenctBo C oaHoil IIpuMeHATH CBOCTBA HEPABEHCTB B X0JI€ PEUICHUS 3a/1a4.
[MepEMEHHOM. JInneiinrie .
. |[PemiaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM, H300pakaTh pEIICHUC
HEpaBEHCTBA C OJTHOU p A p ’ p p
o HEpaBEHCTBA HA YUCIOBOU IIPSIMOI.
[EPEMEHHON M HX pEIICHHE. p P
Cucremsl JIMHCHHBIX \PenyaTh crcTEMbI IMHEHHBIX HEPABEHCTB, H300paKkaTh PEIICHUE CUCTEMbI HEPABEHCTB HA
HEPABEHCTB C OMHOH |y c0Boit TpsIMOit
[IEPEMEHHOM U UX PELICHUE.
M300pakeHne pelieHust
JIMHEITHOTO HEPaBEHCTBA U MX
CHCTEM Ha YMCIIOBOU MPSIMOM
DyHKIUU. [lonstue ¢ynkunn. O6nacts Mcmosib30BaTh (YHKIMOHAIbHYIO TEPMHUHOJIOTHIO M CMMBOJIMKY.
OcHOBHBIE OTpeAeNieHUs] U MHOXECTBO [BbIUMCASATh 3HAYeHUs: (QYHKIHHA, 3aZaHHBIX QopmylamMu (TIpU HEOOXOIUMOCTH
3HaueHUH QyHKIHH. CrocoObI [HCIOTh30BaTh KAIBKYJIISATOP); COCTABJSTH TAOIUIbI 3HAYEHHH (QYHKITHH.
MOHATHSA o
3amaHus QyHKIUI.
5 Crtpouthb 1o Toukam rpapuxku GyHKIUHA.
)

['papux  ¢ynkuuu. CBoiicTBa
(GyHKIMH, UX OTOOpaXKeHHe Ha

rpaduke

OnuceiBaTh CBOIiCTBA (YHKIIMK Ha OCHOBE €€ rpa)uyecKoro npeacTaBieHusl.
Hcnonb3oBath (QYHKIMOHATBHYIO TEPMHMHOJIOTHI0O U CUMBOJIMKY.

HccnenoBath npumepbl IpaduKoB, OTPaXKAIOUIMX pealbHbIE MPOLECChl W SBICHHS.
IIpuBOAMTHL NPUMeEPBI IPOLIECCOB U SBJICHUN € 3aJaHHBIMH CBOMCTBaMHU.

Hcnonb3oBaTh KOMIBbIOTEPHbIE MPOrpaMMbl i IOCTPOEHUs rpadpukoB GyHKIUI

1 U3y4YCHUS UX CBOMCTB
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DyHKIUH. Urenue u noctpoeandHaxoanTs ¢ noMombio rpadguka QyHKIMM 3HaUEHHE OJHON U3 PacCMAaTPUBAEMBIX
rpa¢ukoB (yHKIMHA. [IpuMepbIBEIMUNH 110 3HAYEHUIO JPYTOM.

Yuciaosbie .
rpauKoB GyHKIMA, .

B HecoXKHBIX Cilydasix BbIPakaTh GopMyJIoii 3aBHCHMOCTb MEX/1y BEJTMUYUHAMU.

OTpaKarOIINX peabHble

GyHKIun

© [IPOLICCCBI. OnuchIBATH XapakTep W3MEHEHHs OJHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MCHEHUSI

q) .
TOH.
DyHKIUH, onuceiBaoumef Y
[pAMyto — H 00paTHYIOPaero3naBaTh Bib M3ydaeMbIx GyHKimil. [T0Ka3LIBATE CXeMATHYECKH TO0KEHHE Ha
[IPOLOPLHOHATIBHBIC KOOPAMHATHOI MI0CKoCTH rpadukoB GyHKImid Buga: Yy = X%,y =x3,y = X, y = |x|.
3aBUCUMOCTH, MX TIpaduku,
['umep6oia. Hcnoab3oBath  GyHKUHOHAIBbHO-Tpaduyeckue  MpeACTaABJIEHMS U PEUICHUS U
MCCIICIOBAaHMsI YPAaBHEHUM U CUCTEM ypaBHEHUI.

papux dyskmum y = X2
Dynkmun Y = X2, y = x5, y = |[IppMenaTs uudposbie pecypesl 1is 10CTpoeHus rpagukos GyHKIm
X, Yy = |[x|; rpaduueckoe
pelmeHue  ypaBHEHUU u
CHUCTEM ypaBHEHUU

IloBTopenue  u [[loBTOpEeHUE OCHOBHBIX (BbIOMpaTh, NPHMEHATb, OLEHHWBATHL CHOCOOBLI CPABHEHUS YHUCEJ, BBIYUCICHUH,

o0o6menue (6 1)

MOHATUI U METOJIOB KYypcoB 7
n 8 xiaccoB, 0000IeHHE
3SHAaHWH

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] YPaBHEHUH.

OcyumecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUI U CAMOIIPOBEPKY pe3yibTaTa
BBIUMCIICHUH, TpeoOpa3oBaHuil, MOCTPOSCHHA.

Pemate 3a7a4u U3 peajbHOM KM3HU, NPUMEHATh MAaTeMaTU4YECKUE 3HAHUSA IS
pelieHus 3a/1a4d U3 Jpyrux npeaIMeToB.

Pemarh TekcTOBbBIE 3a/1a44, CPABHUBATH, BHIOUPATH CIIOCOOBI PEIICHUS 3a1a41
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9 kiaacc (He menee 102 4)

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHOBHOE coiep:KaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4YarOUXCs

4ac0B)
Uucna u PannonansHble yucia, [Pa3BuBaTh TNpeACTABJIEHHS] O YHCIAaX: OT MHOXECTBA HATYPaJbHBIX YHCET JI0
BbIYUCJIEHHS. UppaIrMOHATILHBIC quciia, [MHOXKECTBA JICHCTBUTEIIBHBIX YUCEIL.
JleficTBUTE/IbHbIE [KOHEUYHBIE U OECKOHEYHbIE .
O3HAKOMHUTBCSI C BO3MOXKHOCTBHIO TMPEACTABICHHUS JCHCTBUTENBLHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

(ChY)

MHOK€ECTBO ILCIZCTBHTCHBHBIX

JHUCCII, HeﬁCTBI/ITeHBHBIe
quciia KakK OCCKOHEUHBIE
JACCATHYHBIC ,Z[p06I/I. BzauMuo
OJHO3HAYHOC COOTBCTCTBHC
MCKIY MHOXECTBOM
I[efICTBHTeHLHLIX YHUCCJI n
MHOXCECTBOM TOYCK

KOOPJIMHATHOW IIPSIMOIA.

CpaBHEHHE JEHCTBUTEIbHBIX

qucen, apudmernyeckue

ENCTBUS C NEUCTBUTEILHBIMU

YU CIIaAMHU.

[Tpubnmxénnoe 3Ha4YCHUE
BEJIMYMHBI, TOYHOCTb
NPUOIINKECHUS.

OCCKOHEYHOM  JECATUYHOW  JIpoOM, NPHUMEHSITb  JICCATUYHBIC  MPUOIMKCHUS

palMOHAIBHBIX U UPPALUOHAIBHBIX YUCETL.
N300paxaTh AeiICTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.
3anucbIBaTh, CPABHMBATH W YNOPSAJAOYUBATH JCHCTBUTEIBHBIE YNCTA.
BbINOJIHATH, cOYETasl YCTHHIE U TUCbMEHHBIE TPUEMBI,
apudpMernyeckre AeCTBUS C PANMOHAIBHBIMU YHUCJIAMU;

HAaX0AuThb 3HA4YCHHUA

CTENEHEH C LEeIbIMM II0KAa3aTeIsIMU WM KOpPHEH; BBIYHUCIAATL 3HAYCHUS
BBIPAKCHUI.

YHCJIOBBIX

HO.]'Iy'-lI/ITb NnpeacTaBjJeHUEe O 3HAYMMOCTH € CTBUTEIIPHBIX YHCEI B HpaKTH‘leCKOf/'I
JACATCIIBHOCTH YCJIOBCKA.

AHaJ'II/I3I/Ip0BaTb U AeJ1aTh BbIBO/JAbI O TOYHOCTHU HpI/I6J'II/I)KCHI/I$I JIEMCTBUTEILHOIO YHCIa
IIpHU pCIICHUU 3a/1a4.

OKpyriasaTh 1eHCTBUTEIbHBIE YHCIIA, BHINOJHATH MPUKUAKY Pe3yJbTaTa BEIYUCICHUN,
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Oxkpyrnenue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIOBBIX BBIPAKCHUM.

1 OLEHKa pe3yabTaToB .
. 3HAKOMMTBCS C HCTOPHEH Pa3BUTHS MAaTEMaTUKU

BBIYHMCIICHU

YpaBHeHus JIuneiinoe ypaBHeHHE. (OCcBauBaTh, 3aIOMMHATL M  NPUMEHATh rpaguyecKHe MeTOAbl IIPU PELICHUHU
. Pemenue YPAaBHEHUM, [ypaBHCHUH, HEPABCHCTB U UX CHCTEM.
C oRHOH CBOJSIMXCS K JINHEVHBIM.
Pacno3naBatsb 1iebie U IpOOHBIE ypaBHEHUS.
nepeMeHHOM
p KsanpatHoe YpaBHEHHE.
. ([PemaThb JiMHeliHbIe M KBaJApAaTHbIe YPABHEHUS], YPAaBHEHUS, CBOJAILLMECA K HUM

(14 u) Pemenne YpaBHEHHU, Ap yp » YP ’ sV ’

CBOJAIIMXCS K KBagPATHBIM.
bukBagpaTHbIE ypaBHEHUS.

[Ipumepsl perieHus
ypaBHEHU I TpeTben 51
4ETBEPTOU cTeneHen

Pa3JI0KCHUECM Ha MHOKUTCIIN.

Pemenne  npoOHO-
palMOHAIBLHBIX YPABHCHUH.

PelmieHne TEKCTOBBIX 3amad
aﬂre6paI/I‘-ICCKI/IM METOJOM

npocTeiiye ApoOHO-palOHAIbHBIE YPaBHEHUS.

HpezmaraTb BO3MOJKHBIE CIIOCOOBI pemicHusA TCKCTOBBIX 3ajia4, 06cy)1maTL HX H
pelIaTb TCKCTOBBIC 3aa4Ud pa3HbIMU croco0aMu.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
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OJHOW TIEPEMEHHOM M HX
peLICHHE.

JIMHENHBIX
OJHOH

CucreMbl
HEPaBEHCTB c
[IEPEMEHHON U UX pELICHUE.

KBanpartHbsie HEpaBEeHCTBA M

Cucremsl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YpaBHEHHIl C
YPaBHEeHHUi1 IByMsI JByMsl IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJTHO YPaBHEHHE
(14 u) MEPEMEHHBIMH U €ro rpaduK. [HE SBISETCS JIMHEHHBIM.
Cucrema 1Byx JuHelHbIX |Mcnmoab30BaTh  (QyHKIMOHAIBHO-TpAUUECKUE MPEACTABICHUA JUISI pelleHUusl M
YpaBHEHUN c JIBYMs [MCCI€JOBAHUSA YPABHEHUU U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHUE.
AHAJIM3MPOBATH TEKCThI 4, peliaTh UX ajir NYECKUM CII M: II
Pemere cHeTeM BYX aJIN3MpoBa eKCThI 3a/1a4, peuia asnredpaunyec croco6o epexXoauTh
o OT CIJIOBECHOW (DOPMYJIMPOBKH YCIOBHS 3a7adydl K anreOpandeckod M U IyTEM
YPaBHEHUM, OJHO U3 KOTOPBIX (bopmy:p y A P OACIH - 1yTe
. .. |COCTaBJICHUSI CUCTEMBI aBHEHUI; pemIaTh COCTaBJICHHYIO CHCTEM BHEHU;
JINHENHOE, a IPYro€ — BTOPOU yp > P y CTeMYy  YpaBHC i
WHTEPIPETHPOBATH PE3YJIbTAT.
CTEIICHMU. pripeThp pesy
r 3HAKOMMTBCS C HCTOPHEH Pa3BUTHS MaTEMaTUKU
paduueckas UHTepIpeTaLHs
CHUCTEMBI YpaBHEHHU c
ByMS IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX — 3a7ad
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBesle HepaBeHCTBa U UX HYuWTaTh, 3aNMCHIBATH, MOHUMAThb, MHTEPNPETHPOBATH HEPAaBEHCTBA; MCIOJIb30BaTh
16 u) CBOMCTBA. CUMBOJIMKY ¥ TE€pPMHHOJOTHIO. BbIMOJHATHL  npeoOpa3oBaHUs  HEPABEHCTB,
. MCII0JIb30BaTh Ui MpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacmo3HaBath
/IluneiiHble HEpaBEeHCTBAa C

MMHEHHBIE | KBaApaTHBIC HCPABCHCTBA. PemaTth JIUHCHHEIC HCpPaBCHCTBA, CHUCTCMBIL
MMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIFOUAIOIIUX KBAAPATHOC HCPABCHCTBO, U
peHiaTh UX; oﬁcymaTb TOJIYUCHHBIC PCILICHHA.

N300paxaTh pellcHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOMU,
BANMMCHIBATDH PEIIEHNE C TIOMOIIHI0 CHMBOJIOB.

PemaTh KBagpaTHbIC HEPABEHCTBA, UCTIOIB3Ys I'papUUECKUE MPEACTABICHHS.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUS

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMsI
IICPEMEHHBIMU

OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PEILICHUM PA3IUYHBIX 3a/1ady, B TOM YHCIIE
PAaKTUKO-OPUEHTHUPOBAHHBIX

DyHKIUHA

(16 v)

KBanparnunas ¢yHkuus, &
rpaduk u CBOMCTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapaboibl, OCh

apadoIIbL.
CreneHnple  QyHKIMH  C
HaTypaJIbHBIMH [TOKA3aTEeISIMH

2 u 3, ux rpaduku "

CUMMETPUU

CBOMCTBA.
['pacduxu GbyHKIUI:

y=kx,y=kx+b, y=ax? y=
ax, y=vx, Y =[X|

Pacno3HaBaTh BHIbI H3yYaeMbIX (YHKIWH; WLIIOCTPHPOBATH CXeMaTHYECKH,
00BSACHATH PACIIOJIOKCHHIE HA KOOPAMHATHOM IJIOCKOCTH TpadukoB (QYyHKIUK BHUIA:

B 3aBUCHUMOCTHA OT 3HAUEHUI

y=kx, y =k« + b, y=ax} y=ad y=vx, y =X
K03 PHUIIMEHTOB; OMUCHIBATH MX CBOHCTBA.

Pacno3naBaTth kBajpaTHuHyto GyHKIHIO 10 hopmyie. [IpuBoauTh NpuMepbI
KBaJIpaTHYHBIX 3aBUCUMOCTEN U3 PeabHOM KU3HU, (PU3UKU, TEOMETPUH.

62




YucJsioBbIe
HOCJIeA0BATE/b-
HOCTH

(15 9)

[lonsarue YHCJIOBOU
[10CJIEOBATEIHHOCTH.

Samanue
[OCJIE0BATEIHLHOCTH
pEeKyppeHTHOU GopMyion u
dbopMyII0ii N-TO YIeHa.

Apudmernueckas u
reoMEeTpHUEcKasi MPOrPEeCcCHH.
dopmyibl n-ro qjieHa
apu(pMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI IIEPBBIX N UJIEHOB.

N3o0paxkeHue YJICHOB
apudmeTnyeckoit 51
[COMETPUYECKON IPOrpECCUi
TOYKaMM Ha KOOpAWHATHOU
[JI0OCKOCTH.

JInHeHHbBIN u
SKCITOHEHIIMAIBHBIN POCT.

Ci10>XHBIE TPOLICHTHI

Pacno3snaBath apu(METHUYECKYyI0 M TE€OMETPUYECKYI0 MPOTPECCHH TPU  Pa3HBIX
crioco0ax 3aJjaHus.

BbINOJHATHL BHIYUCICHUS C UCIIOJIb30BaHUEM (OpMYJ N-TO wieHa apudMETHUYECKON U
reOMEeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.

I/Isoﬁpamarb YJICHBI ITIOCJICA0OBATCIIPHOCTH TOYKAaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH.

Pemars 3a1a4u, CBSI3aHHBIE C YUCIOBBIMU MTOCIEA0BATEIBHOCTSIMU, B TOM YHCIIE 334K
U3 peasbHOM KU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, TU(PPOBBIX TEXHOIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMATH3alUu
s1 SHAHUI

Yucaa )/ BbIUHCJIECHUA
(3amucs, CpaBHEHHE,
TeliCTBUS C
eHCTBUTEIBLHBIMUA  YHCIIAMU,
YUCJIOBAs MpsiMasi; MPOLICHTHI,

OHepI/IpﬂBaTb NMOHATHUAMMU: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAlU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(bnqecxoe NpEACTAaBJICHUC MHOXCCTB J[JIsI OIMCAHUA PCAJIbHBIX
[MPOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3a1a4 U3 JPYTUx y‘-IC6HLIX npeaAMcETOB.

AKTyaJII/I3](IPOBaTb TEPMHUHOJIOTHI0O U OCHOBHBIC HeﬁCTBHﬂ, CBSI3aHHbIE C YUCJIAMU.
HATYypaJIbHOC YUCII0, MPOCTOC U COCTABHOC 4YHCJia, ACIIMMOCTD HATypaJIbHbIX YHUCCII,
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(18 1)

OTHOILEHUS,
OKpYTJIEHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
pUOJIIKEHUE,

apupMETHICCKUM

MPU3HAKK JICJTMMOCTH, I[E€J0€ YHUCJIO, MOAYJb YKClia, OOBIKHOBEHHAs W JECATHYHAS
poOu, CTaHAAPTHBIN BUJ YMCIIa, apu(METHYECKUI KBapaTHBIN KOPEHb.

BbInoJHATH AelicTBHS, CPABHUBATH M YNOPSAA0YMBATh YHUCIIA, IPEJICTABIATh YHCIa HA
KOOPJIMHATHOM MPSAMOM, OKPYIUVIATH YKCIA; BBINOJHATHL HNPUKHAKY W  OLEHKY
pe3yJibTaTa BRIYUCICHUH.

Pemats TexkcToBBIe 3agauu apupMeTHUEeCKHM crnocoOoMm. Pemars mnmpakTuueckue
3a/1a4H, COJiep Kallie MMPOLEHTHI, 10, YaCTH, BhIpa)KaroIIUe 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pAcCTOSIHHE, IIeHa - KOJHMYECTBO - CTOMMOCTh, OO0BEM paboThl Bpems -
[IPOU3BOIUTENIBHOCTD TPY/a.

Pa30ouparp peanbHble JKU3HEHHBIE CcUTyalud, (OpMyJaupoBaThb UX Ha A3bIKE
MaTeMaTUK{,  HAXOAWUTH  pEUIeHHe, [pUMEHSAs  MaTeMaTH4YecKuil  ammapar,
UHTEPNPETHPOBATH PE3YyJIbTAT
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AJiredpanyeckue
BbIPasKeHU S
(mpeobpazoBanue
areOpanvecKux BbIpaXKEHU,
IOy CTUMbIE 3HAUCHUS )

OyHxkuun (moctpoenue,
CBOMCTBA M3YYEHHBIX
GyHKITHU; rpaguueckoe

peuieHue YpaBHEHHH U HX
CUCTEM)

Ol'[epI/IpOBaTL NOHATHUAMM. CTCICHb C ICJIbIM IIOKA3aTCIICM, apI/I(bMeTI/I‘ICCKI/II\/JI

KBaI[paTHHﬁ KOpC€Hb, MHOT'OYJICH, anre6pa1/1quKa$1 ,Z[p06b, TOXKIACCTBO.

BbINOJHATL  OCHOBHBbIE  /IelCTBHS: pacuéTsl dbopmynawm,
peoOpa3oBLIBATh LIEJIbIe, IPOOHO-PAIIIOHATbHBIC BHIPAKEHUS U BHIPAKEHUS C KOPHIMH,

PCAIN30BbIBATE  PA3JIOKCHUC MHOXUTCIIN, B

BBIIIOJIHATDH 110

MHOTO4YJIEHa Ha TOM 4HCIE C
MCIIOJIb30BaHHEM (OPMYII Pa3HOCTH KBAIPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH; HAXOAHTh

TOITYCTUMbIE 3HAYEHUSI IEPEMEHHBIX U1 JPOOHO-PAaLlOHAJIbHBIX BBIPAXKEHUH, KOPHEH.
MoaeaupoBaTh ¢ IOMOLIbIO (POPMYJI peanbHbIe IPOLECCHI U SIBICHUS

OnepupoBaTh NOHATUAMM: QYHKUUSA, TpaduK QyHKIMH, HYIH QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus, yObIBaHHS, HAHOOJbIICe U HAUMEHBIIICE
3HA4YCHUs (PYHKINH.

AHAJTU3HPOBATh, CPABHUBATH, 00CYKIaTh CBONCTBA (DYHKIIHHA, CTPOMTb UX IrpauKH.

OnepupoBarsb NOHATHSMMU: npsimast IPONOPLUUOHATBHOCTb, oOpartHas
[PONOPLMOHANIBHOCTh, JIMHEWHas (QyHKIUS, KBaapaTHuHas (¢QyHKUUsA, mnapaboda,
runepOoa.

Hcnoab3oBarh rpaukH Ui ONPEAEICHUsS CBOMCTB, IPOLECCOB U 3aBUCUMOCTEH, IS
pelieHus 3afad U3 JIPYruxX y4eOHbIX MPEIMETOB M pealibHOM KU3HU; MOJEJIHPOBAThH C
MOMOIIBIO TPAa(HUKOB peabHbIE MPOLECCH U SBICHHUS.

Beipaxkath (popMy1aMH 3aBUCUMOCTH MEK/1y BEIIMYNHAMHU
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10 kaacc (ne menee 102 v)

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHOBHOe coepkaHue

OcHOBHBIE BBl 1€ATEJIBHOCTH 00Yy4Yar0UXCs

4ac0B)
Uucaa u JleficTBUE C pallMOHAJIBHBIMU [YTUIYOJATH MPEACTABICHUE O YHUCIE€ W YHUCIOBBIX CHCTEMax OT HaTypajbHBIX [0
BbIYHCJICHMSI. YUCIIaMH, WPPAUUOHAIBHBIMU |[AE€HCTBUTEIBHBIX YHCEN; O POJIM BEIYMCICHUN B YEJIOBEUECKON MTPAKTHUKE.
JlelicTBUTEILHBIE | YHCIIaMU, KOHCUHBIMHU U .
I 3anuchIBaTh U BHITIOJIHATD ICUCTBUS C YMCIAMU B CTAaHJAPTHOM BHJIE.

(Ch))

OECKOHEUHBIMU ECITUYHBIMU
TPOOSMH B rporiecce
BBIYMCIIECHHS 3HAYEHHI
anreOpanvecknx BBIPAKEHUN
Y PEIICeHUH TEKCTOBBIX 3aJ1ay.

3anuch yKcaa B CTaHAAPTHOM
BUJle, NIEHCTBHUS C YHMCIaMH,
3allMCaHHbIMU B CTaHAAPTHOM
BUJIE.

[IpumeHenne CpaBHEHUSA
JNEUCTBUTENBHBIX YUCEN IS
ONPEIETICHUN PACIIOJIIOKECHUS

TOYEK Ha YHCIOBOW MPSIMOM

npu TFCOMETPHUECKON
HUHTEPIpETAINN pelieHus
HEPaBEHCTB " cUCTEM
HEPaBEHCTB.

Bprﬂ)KﬂTb 4qyHucCijla B 3KBHBAJICHTHBIX Q)OpMaX, BBI6I/Ipa${ Hauboee NOoAXOJAIIYHO B
3aBUCHMMOCTH OT KOHerTHOﬁ CUTyalluu.

HpeI[CTaB.TIﬂTb JEHUCTBUTEIIbHBIE 4YMCJAa Kak OCCKOHEYHBIE JACCATUYHBIC ,[[pO6I/I,
NPUMEHATDb JCCATUYIHBIC HpI/I6J'II/I)KeHI/I$[ pallnOHAJIIBHBIX U UPPANUOHAIBbHBIX YUCCII.

N300paxaTh AeiiCTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.

Hcnoab3oBaTh MOHIATHS H YMCHUS, CBA3AHHBIC C MNPONOPHHUOHAIBHOCTHIO BCIWYMH,
MMPOLCHTAMHU B XOA€ PCHICHUSA MATCMATHUYCCKUX 3aad U 3aJla4 U3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATD HCCIIOXKHBIC TPAKTUYICCKUEC PACUCTHI.

BbIl'[O.]'[HHTb, COoucCTast YyCTHBIC W NHUCBMCHHBIC HpI/IéMBI, apI/I(I)MCTI/I‘-ICCKI/IC ﬂeﬁCTBHH C
palluOHAJIbHBIMH YUCIIaMH; HAXOJAUTb 3HAUCHUA CTEIICHEH C OCJIBIMH ITOKa3aTCIIsIMHU U
KOpHCfI; BBIYMCJIATH 3HAYCHUA YU CIIOBBIX BLIpa)i(eHHﬁ.

AHAJM3UPOBATH M /1€JIaTh BBIBOJBI O TOYHOCTH MPHUOIIKEHUS TEHCTBUTENLHOTO YHCTIa
[pH pEeIICHNH 3a]1a4.

Hcnonb3oBath NpUEMBI, pallMOHAIM3UPYIOIINE BBIYUCIEHUS, MPHUOOPECTH MPHUBBIUKY
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[IpubnnxEHHOE BBIYMCIECHUE
3HAYCHUN  MppalMOHAJIBHBIX
qucell, TOYHOCTb
MPUOJIIKEHUS.

Pemenne TekCTOBBIX 3aaad C
IIPUMEHEHUEM  OKpYIJICHUS
4yyces, MPUKUIKA M OLICHKa
pe3yJIbTaTOB BBIYMCIICHUM.

KOHTPOJIMPOBATH BBIYMCICHHS, BBIOMPAs IOAXOIAIINHN JUIsl CUTYaIH CIIOCO0.

YpaBHeHus1
¢ OHOM
nepeMeHHOMH

(18 u)

[[pumenenne JIMHEUHBIX
YPAaBHEHUM, CBOJALIUXCI K
JIMHENHBIM, KBaJPaTHBIX
YPaBHEHUN IIpU  pPELICHUU
3a]a4 Ha COBMECTHYIO paboTy,
NBIJKEHHUIO II0 JOpOre M II0
peke, 3amgad  Ha  CIOXKHBIE
[IPOLICHTBI.

Pemenue YpaBHEHU,
CBOIAIMXCA K KBaJApPaTHBIM.
bukBapaTHBIE ypaBHEHUS.

YpaBHEHMS TpeThen u
4eTBEPTOU CTEIIECHEM,
pa30KEHNE HA MHOKUTEIH.

Pemenune  mpoOHO-
parroHaIbHBIX YPaBHEHUH.

PemaTth nuHeliHbIe U KBaipaTHbIE YPABHEHUS, YPABHEHUS, CBOJAIINECS K HUM,
npocTeime ApoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

[IpeacTaBasiTh CBA3b MEX/ly aHATUTUYECKON 3aIMChI0 YPAaBHEHMS U €ro rpaduueckoi
WHTEpIpeTAMei.

Baaners pa3nuHbIMU CIOCOOAMU PEIICHUS TEKCTOBBIX
3a1a4, HpI/IMeHHH JUIA UX peHIGHI/ISI ypaBHeHI/ISI, HepaBeHCTBa, CHUCTCMBI ypaBHeHHﬁ.

3HAKOMHUTBLCS € HCTOpHeﬁ Pa3BUTHA MATCMATHKHU
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Cucremsl Cucrema 1ByX JMHEWHbIX | Baagers mnpuémamu pelieHUs CHCTEMbl JBYX JIMHEHHBIX YPaBHEHUH C JABYMs
YpPaBHeHMIt ypaBHEHUH c JIBYMs [IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJIAETCS
18 NEPEMEHHBIMU U €€ pEeLICHHE. TMHEHHBIM
y
(18 ) HccnenoBanue pa3IUYHbIX
. Hcnoab3oBaTh  (QYHKUMOHAIbHO-TpaUUYECKUE MPEACTABICHUS [UId PpelleHdusl M
bu3nueckux SBJICHUH c N
. HccIeJOBAHMS YPaBHEHUI U CHCTEM.
[IPUMEHEHUEM JUHEWHBIX
YPAaBHCHIH C IBYMs IIpuMeHsiTh YPaBHEHUE KaK BAKHEHIIYI0O MATEMATHYECKYIO MOJENb JUId ONMCAHUS U
M3y4eHUs Pa3sHOOOpa3HbIX pealIbHBIX CUTyalluii, pelarh TEKCTOBBbIE 3aJauu
[EPEMEHHBIMU U UX IPa(UKOB.
aIreOpandecKuM METOIO0M.
Pemenue CHUCTEM  JIBYX
. IlepexoauTh OT ClI0BECHOU (OPMYJIMPOBKH YCIOBHS 3a7jauu K aJireOpandyeckoi Mojean
YpaBHEHH, OJTHO U3 KOTOPBIX p a (bopmy p“ y A P Hu
. . [MyTEM COCTaBJIEHUS CUCTEMbI YPABHEHUIl; peliaTh COCTABICHHYIO CUCTEMY YPaBHEHUH.
NMHEHOoe, a Apyroe — BTOPOi
CTCICHH. VICnonb30BaHUe 3yakomuThes ¢ MCTOpHeii Pa3BUTHS MATeMATHKHY
rpaduueckoil HMHTEpHpeTaruu
CHUCTEMBI YpaBHEHUH c
IByMsI  TIEPEMEHHBIMH  JUIS
ONpeAcIeHus KOJIMYECTBA
peleHni CHUCTEMBI "
[IPEIBAPUTEIIBHOTO  PELICHMUS
TEKCTOBBIX 3aJ1ay.
Penrenyie TEKCTOBEIX 3agad
areOpanyeckuM crnocooom
HepaBencrBa, CucreMbl mvHeWHBIX ([IpuMeHsATH anmnapaT HEPAaBEHCTB IS PEIICHUS 3a/1a4 U3 Pa3InYHbIX pa3esioB Kypca
CHCTEMbI HEPABEHCTB c OJTHOM MaTeMaTHKH.
HEPaBEeHCTB MEePEMEHHOI U UX pelIeHuE. . . .
Hcnoab30BaTh CBOWCTBA (DYHKIUI [T pelIeHUs KBAAPATHBIX U JTMHEHHBIX HEPABEHCTB.
(22 v) KBanpaTHble HEpaBEHCTBA U UX

BbInoHATHL TpeoOpa3oBaHMs HEPABEHCTB, HCIOJIb30BATH /IS IPEOOPa30BaHUS
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pelleHueE.

Pemenue JIMHENHBIX

u
KBaJPAaTHBIX  HEPABEHCTB C
WCIIOJIb30BAaHUEM CBOWCTB H
rpauKoB JINHEWHOM u
KBaJ[paTUYHON GYHKITUH.

['padmyeckas UHTEpIpeTALUS

CBOIMCTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JIMHETHBIE HEPABEHCTBA, CUCTEMBI JIMHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJApPAaTHOE HEPABEHCTBO, U PEIIaTh
1X; 00CYKIAaTh [TOJy4YCHHBIC PEIICHHUS.

[IpencTaBisiTh CBS3b MEX/y aHATUTUYECKOI 3aMHChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
1 UX rpadUuecKOr HHTEPIPETAIUCH.

M300paxkarh pelieHre HepaBeHCTBA U MX CHCTEM Ha YHCIIOBOW MpPsIMOM, 3alMHCHIBATH
pelieHre ¢ MOMOIIbI0 CUMBOJIOB.

HEPABEHCTB u CUCTEM
HCPABCHCTB ¢ ABYMA Pemmath kBagpaTHble HEPABEHCTBA, UCIIONB3Ys TPa(MUIECKUE TIPEICTABICHUS.
epEeMEHHBIMA
[IpuMeHsITH HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 32/1a4, B TOM YHCJIE IPAKTHKO-
OpPUEHTHPOBAHHBIX
DOyHKINU VccnenoBanue nuHelHOH, (CTPOUTB cXeMaThyeckoe U300paxeHne rpaukoB pa3InyHbIX (QYHKINH, pacno3HABATh
KBaJPAaTUYHOM,  KyOMYecKoW [BUAbI M3ydaeMbIX (GYHKUMN 10 ¢opmyiaM, rpadukaM; o0bACHATb PaclOIOKEHUE Ha
(20 u) . . o " Cy = _
GbyHKUIMH, 00paTHOit [KOOpAWHATHOI IITocKocTH rpadukoB ¢yHkuuit Buma: y = kX, y =kx + b,
POMOPLMHU O UX (POopMyIaM — a4 b ko a J .
y=ax"+bx+cC,y=_y=ax,y=ax’, y=vX' B  3aBHCHUMOCTH OT  3HAYCHHUH
u  rpadpuxy. Iloctpoenue o
rpaduxoB QyHKIMHA, 001aCTh KO PHUIIMEHTOB; OMUCHIBATH KX CBONCTBA.
onpezeneHus KOTOPBIX
OTDAHWYECHHOE  MHOXKECTRO. Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 110 (GOpMyJie, BBIACIATH KBaIpaT ABYWIECHA U3
TeomeTpueckoe KBaJJPaTHOT'O TPEXWIEHA; pacKJIaJbIBaTh TPEXWICH Ha MHOXKHTENH, €CIIH €CTh KOPHH;
— N
npeoGpasoBanie rpadkos [CXEMATHYECKH u300paxaTh rpagukK QyHKIUU y=X" IPU PAa3TUYHBIX 11 U OUCHIBAThH
by CBOWCTBA; BBIYHCIISTH 3HAYCHNE KOPHS N-Oi CTETIEHH; YIPOIIATh BEIPAYKEHUS CO
CTETICHSIMH.
['paduku byHKIMi:
[IpuBoANTHL NPpUMePHI KBAAPATUUHBIX 3aBUCUMOCTEH U3 peanbHOM KU3HH, PU3UKH,
y =kx,y =kx +Db, reOMEeTpUH.
— 2 + b + o
y = aX X C, (CTpouTh M M300paxaTh cXeMAaTH4YeCKHU IpaduKy KBaIPAaTUUHBIX (QYHKIMH, 33aHHBIX
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y = ax’,y = ax’,

k
y =\x ,y=

X
['papuxu byHKIAHA B
OINHCAHUH pa3IMYHbIX

MIPOLIECCOB B (PU3UKE.

dopmynamu Bumay = ax?, y=ax’+q,y=a(x +p), y=ax® +bx +c.

AHAJTU3MPOBATH M MPUMEHSITh CBOMCTBA M3yUYEHHBIX (QYHKIMNA JJIS UX MMOCTPOCHHUS, B
TOM YHCJIE C OMOLIbIO IU(POBBIX PECYPCOB

YuciaoBbie
MOCJIEI0BATE I b-
HOCTH

(15 9)

Apudmerndeckas u
TeOMETPUYECKasi IPOTPECCHH.
3amaun U3 peanbHOM KU3HU Ha

BBIYVCIICHHE CJIOKHBIX
[IPOLIEHTOB. IIpumeHeHne
POrpeccCuii B CMEXKHBIX

Haykax. Dopmyibl N-TO 4jIeHa
aprdMeTHIeCcKOn u
TEOMETPUYECKONU TPOrPECCH,
CyMMBI IIEPBBIX N YWIEHOB.

H300paxenue YJICHOB
aprdMeTHIecKon "
TEOMETPUYECKON IMPOTpecCui
TOYKaMH Ha KOOPJAMHATHOU
MJIOCKOCTH.

JInHelHbII "
DKCIIOHEHLIMAJIBHBIN POCT.

AHaJIM3UMpoBaTh (GopMyITy N-TO UYIEHA MOCIEAOBATEIBLHOCTH WM PEKYPPEHTHYIO
(GbopMyIy M BBIYUCIATH WICHBI TTOCIIEIOBATEILHOCTEH, 3a/JaHHBIX ATUMHU (HOpPMYJIamMHu.

[IpumeHsiTh CBOiicTBa apu(METUUYECKOW U TEOMETPUYECKOW Mporpeccuid s
HAXO0X/ICHUS HEU3BECTHBIX YWICHOB MMOCIEI0BATEIILHOCTEH.
YcTraHaBJMBaTh 3aKOHOMEPHOCTb B I[IOCTPOEHUHM  IOCIEAOBATEIbHOCTH,  €CIIU

BBITIMCAaHbI IICPBBIC HCCKOJIBKO €€ 4JICHOB.

Pemars 3amauum ¢ ucnoiab3oBaHuMEM (GopMya N-ro  wieHa apuMeTHYecKod U
reOMETPUUYECKOM MPOTPECCU, CYyMMBI IIEPBBIX N YJIEHOB.

M300paxaTh 4ieHbl 0CIEI0BATEILHOCTH TOUKAMH HAa KOOPIMHATHON MJIIOCKOCTH.

PaccmaTrpuBare npuMepsl  NpPOLECCOB M ABJEHMH U3 pealbHOU
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(METHYEecKOM Iporpeccuu, B TIE€OMETPHUYECKON

JKU3HU,

porpeccuu; n300paxarb COOTBETCTBYIOINE 3aBUCUMOCTHU T'papUUeCcKy.

Pemate 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MOCIEN0BATENBHOCTSAMH, B TOM YHCIIE 3a1a4U
U3 peaNbHOM U3HU C HCIOJIb30BAHUEM LHU(POBBIX TEXHOJIOTUN (IIEKTPOHHBIX TaOJIHII,
rpaduueckoro KajabKyJIsaTopa u T.I1.).

Pemath 3a1a4u Ha CIOXKHBIE IPOLEHTHI, B TOM UYHMCIE 3a/la4i U3 PeasIbHOM MPaKTUKHU (C
MCIIOJIb30BaHUEM KaJIbKyJIATOPA).
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3HAKOMMTBCS ¢ HCTOPHEH pa3BUTHS MAaTEMaTUKU

[Tpu pazpabotke paboueil mporpaMMbl B TEMAaTUYECKOM IUIAHHUPOBAHUHM JOJKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCIIOJIb30BAaHUSl  DJIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIbHBIX PECYpPCOB, SBIAIOLIUXCS  y4€OHO-METOIUYECKUMHU
MaTepuagamMu (MyJbTUMEAUMHBIE MPOTPAMMBI, JJEKTPOHHBIE YUYEOHMKHM M 3aJaYHUKH, OJJIEKTPOHHBbIE OUOIMOTEKH,
BUPTYyaJbHbIE J1a0OpAaTOPUU, UTPOBBIE IMPOrPaMMBbl, KOJUIEKIMH LU(POBBIX 00pa30BATEIbHBIX PECYPCOB), UCIIOJIB3YEMbBIMU
uisi o0yueHus W BocnuTaHusi oOywaronmmxcss ¢ HOJIA, npencraBieHHbIMHM B 3JEKTPOHHOM (UuM(poBOM) BHUAE U
peanusyomumMu  quaaktuueckue Bo3MokHocTH WKT, copepiaHue KOTOpPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
0o0pa3oBaHUMU.

71



OEJTEPAJIBHAS PABOYASA TIPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUSA». 7-10 KJTACCBI

Lean n3yyeHus1 yueOHOro Kypca

«MaremaTHuKy y»K€ 3aT€M YUYHUTh HaJ0, YTO OHA YM B MOPSANOK MPUBOIUTY, —
MKcaj BEJIMKUN PYCCKUU yuyeHblM Mmuxawn BacunbeBuu JlomoHocoB. I B 3TOM
COCTOMT OJIHA M3 JBYX Iejeil oO0ydeHus TeoMeTpUM KakK COCTAaBHOM YacTH
MaTeMaTUKH B IIKOJIE. OJTOM IEJIH COOTBETCTBYET JIOKA3aTEJIbHAS JIMHUSA
npenoaaBanus reomerpun. Crnemys mnpencraBieHHo IIporpamme, ¢ ceapmoro
KJlacca Ha ypoKaX T'e€OMETpPUH OOYYalolUMUCS YUYUTCS MPOBOJIUTH JOKa3aTelbHbIC
pacCcy X IeHus, CTPOHUTh JIOTUUYECKHE YMO3AKIIOUEHHUS, JOKa3blBaThb HWCTHUHHBIC
YTBEPKAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOJIUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUpPOBaThH OOpaTHBIE
yTBepKaeHus. OOydaromuiicsi, OBIAJEBIINA HCKYCCTBOM pacCyXaaTb, Oyner
IIPUMEHATh €T0 U B OKpy»karonien kn3Hu. Kak nucan reomerp u neparor HMrope
®enopoBuu [lapeiruH, «I0ABMH, MOHUMAIOIIMMHU, YTO TAaKOE JOKA3aTENIbCTBO,
TPYAHO W JaX€ HEBO3MOXXHO MaHHMIYJIHPOBaTh». M B 3TOM COCTOMT BaxHOE
BOCIIMTATEIIbHOE  3HAYCHUE  HU3YYEHHUs] TEOMETPHUM, I[PUCYIIEE HMEHHO
OTEYECTBEHHOW MaTeMaTUYECKOM ILIKOJIE.

BwMecte ¢ TeM aBTOpBI NPOrpaMMBbl MPEIOCTEPETAOT YUUTENSA OT U3JIUIIHETO
dbopmanu3ma, OCOOCHHO B OTHOIICHHMM Hayal W OCHOBAHHM TI'E€OMETPUH.
O®panny3ckuid MmaremaTuk JKaH /[beJOHHE 110 3TOMY ITOBOJlY BBICKA3aJICS TAK:
«YTo Kacaercs AeNMUKATHOW MPOOIEMBbI BBEJICHUS «AKCHOMY», TO MHE KaXKETCsl, YTO
Ha TIEPBBIX TMOpax HYXKHO BOOOIE M30erarb MPOU3HOCUTH caMo 3TO cioBo. C
IPYroM € CTOPOHBI, HE CIEAYET YIIyCKaTb HU OJHOW BO3MOYKHOCTH JAaBaTh
MPUMEPHI JIOTUYECKUX 3aKIIOYEHUM, KOTOphIe KyJa B OOJbIIed Mepe, 4yeM ujes
AKCUOM,  SIBJISIFOTCA ~ MCTUHHBIMM U €IMHCTBEHHBIMHU JBUTATEISIMU
MAaTEMATUYECKOTO MBILIIJICHUS.

BTopoii nenbr0 M3ydeHUsT TE€OMETPHUM SIBJSIETCS MCIIOJNIB30BAHUE €€ KaK
WHCTPYMEHTA TMPU PEUNICHUM KaK MATEMATUYECKUX, TaK U MPAKTUUECKUX 3aj]1ad,
BCTPEUAIOIINXCSI B pealbHOM ku3HU. OKOHUMBIIMK KypC  T'€OMETPUH
00ydJaronmxcst JOJKEH ObITh B COCTOSTHUHM OIMPEACIUTh TEOMETPUIECKYIO (PUTYPY,
ONMCATh CJIOBAaMM JAHHBIA 4YEpPTEXK WM PUCYHOK, HAWTH IUIOLIAAbL 3€MEIIBHOTO
y4acTKa, paccYuTaTh HEOOXOAMMYIO [UIMHY OINTOBOJOKOHHOTO KaOems Wiu
TpeOyeMble pa3Mephbl Tapaxka JJIsi aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas,
BBIYHCIIUTEbHAS JIMHUSI B U3YYEHUU T€OMETPUM B LIKOJE. JlaHHAs mpakTudecKas
JINHUS SABJAETCS HE MEHee BaxHoW, yeM rniepBas. Emé I[lnaton mpenmuchiBal,
yTOOBl «rpaxkgaHe I[IpekpacHoro ropoja HM B KOEM CIllydae HE OCTaBJISUIM
r€OMETPHIO, BEe/lb HEMAJIOBAKHO JaXKEe MOOOYHOE €€ MPUMEHEHHWE — B BOCHHOM
JeJe 1a, BIPOYEM, U BO BCEX HAyKax — JJIS JIYUIIETO UX YCBOEHUS: Mbl BEJb 3HAEM,
Kakass OECKOHEYHas pa3HUla CYUIECTBYET MEXAY YETOBEKOM IPUYACTHBIM K
r€OMETPUU U HENPUYACTHBIM». JIJIsl 3TOro y4uTeNn0 pPeKOMEHAYeTCS MOoa0MpaTh
3a7a4d  MPAKTHUYECKOIO  XapakTepa [l pacCMaTpUBAEMbIX TEM, YUHUTh
00yYaromMxcsi CTPOUTh MATEMAaTUYECKUE MOJEIU PpEeaJbHbIX KU3HEHHBIX
CUTyallui, MPOBOJUTH BBIYMCICHHS W OLEHHUBATh AJCKBATHOCTH MOJYYCHHOTO
pesynbrara. KpaitHe Ba)XHO NOAYEPKUBATH CBSI3M F€OMETPUU C APYTHUMU
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MpeaMeTaMi, MOTUBUPOBATH UCIOJIb30BATh OMPEACIICHHUS] TECOMETPUUECKUX (UTYP
U TIOHSATHUH, JTEMOHCTPUPOBATH NMPUMEHEHHE IMOJYYEHHBIX YMEHUW B (PU3UKE H
TeXHUKE. DTH CBSI3M HauboJjee SPKO BUJHBI B TeMax «BekTopbl»,
«Tpuronomerpuueckue cooTHomeHus», «Meron xkoopauHar» u «Teopema
[Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyebHomy miany B /—10 kmaccax u3ydaeTrcsi y4eOHBIA Kypc
«I"eomeTpusi», KOTOPHIN BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3/Ieiibl COMCP KAHMS:
«l'eomeTpuueckne (GUTYpBl U WX CBOWCTBa», «M3MepeHHE TeOMETpHUECKUX
BEIMYMH», a Takke «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «BeKkTophi»,
«JIBrxenus mnockoctu» u «lIpeobpazoBanust mo100us».

Y4eOHbI TUIAaH MpeaycMaTpUBaeT H3yUYCHHE TeOMETpUM Ha 0a30BOM
YpOBHE, UCXO/s U3 HE MeHee 68 ydeOHBIX 4acoB B yueOHOM Tojy. Bcero 272 yaca
3a YeThIpe Toj1a O0yUeHHUS.

Copaepxanue yyeOHOro Kypca (1mo rogam o0y4eHus)

[ Kyaacc

Havanenble monsiTus reomerpuun. Touka, mpsimMas, OTPE30K, Jyd. YTOJ.
Buael yrnos. BeprukaneHble W CMEXHBIE YIibl. buccektpuca yrma. Jlomanas,
MHOTOYyrosibHUK. [lapaineapHOCTh M NEPIEHANKYJIIPHOCTD MPSMBIX.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
[IprMepbl CUMMETPHH B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TOCTPOECHUS C TOMOIIBIO IUPKYJIS U JIMHEUKHU.

Tpeyronsuuk.  Beicota, Memamana, OuCCEeKTpHca, HX  CBOMCTBA.
PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKMU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK pPaBHOOEIPEHHOTO TpeyrojbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBLHUKOB.

CpoiicTBAa M TpU3HAKKM NapaUienbHbIX Opsmbix. Cymma  yrios
TPEYTOJbHUKA. BHEIIHUE YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHblii  TpeyroabHUK. (CBOWCTBO MEAHMAHBI MPSMOYTOJIBHOTO
TPEyroJIbHUKa,  MPOBEAEHHOW K  rumnoreHyse. lIpusnaku paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsiMOyToibHBIN TpeyroidbHUK ¢ yriom B 3001,

HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OoJibLIeM yriie U OOJIbLICH CTOpOHE TPEYroJbHUKA.
IleprieHIUKyYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe wmecto ToYeK. buccektpuca yrma W CEpeaWHHBIN
IIEPIIEHIUKYJISIP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa W JuaMeTp, HX CBoMcTBa. B3amMHoe
PACIIOIOKEHUE OKPYKHOCTH M IpsMou. KacarenbHas U ceKymas K OKpy»KHOCTH.
OkpyXHOCTb, BHIMCaHHass B yroj. BnucaHHas W ONHMCAHHAs OKPYXXHOCTH
TPEYrOJbHUKA.

8 ky1ace
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Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOKWCTBA. YacTHbIE
Cllydad MapajijieorpaMMOB (MPSIMOYTOJIBHUK, pOMO, KBaaparT), UX MPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKas Tpameuus, € CBOWCTBA U IPHU3HAKH.
[IpssmoyroiibHast Tpaneuus.

Merton ynBoenust Meauansbl. LleHTpanpHas CHMMETpUs.

Teopema ®aneca u Teopema O MPOMOPLUOHANBHBIX OTpe3kax. CpenHue
JIMHUY TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHHKaA.

[Togobue TtpeyronpbHUKOB, K03 duimeHt mnoaodus. I[lpusnaku mnomoOus
TPEeyroJibHUKOB. [IprMeHeHune nogo0us npu peieHny MPaKTUYECKUX 3a/1a4.

CaoiicTBa mioniaaei reomerpuueckux ¢uryp. Dopmynsl Ui TUIOLIAAH
TPEYroJibHUKA, MapajiesorpaMma, pomOa u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
oI00HBIX GUTyYp.

Brruncnenne miomaneil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCMHYC, TaHI€HC OCTPOrO yIJa MNPSAMOYTOJIBHOTO TPEYIrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMerpuueckue (yHKIAA
yriioB B 30°, 45° u 60°.

BrincanHble U LEHTpaldbHBIE YIVIBL, YIOJ MEXAY KAacaTEIbHOW U XOPIOM.
Yrael  MexIy XopaaMh M CEeKyIIMMHU. BrucaHnHble ©W = ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3anMHOe pacnosnoxkeHue IByX OKpyxkHocren. Kacanue
okpy>kHOCTel. OOIIMe KacaTeIbHbIE K ABYM OKPYKHOCTSIM.

9 kiace

Cunyc, kocunyc, Ttanrenc yriaoB oT 0 mo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemienne tpeyronpHnkoB. Teopema KOCMHYCOB U TEOpEeMa CHHYCOB.
Pemienne mnpakTUYeCKUX 3a7a4 C KCIOJIb30BAHHEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moo0ms. [lomo6re COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema O NpPOU3BENECHHHM OTPE3KOB XOpPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, mnmmHa (MOAYJIb)  BEKTOpa, COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAMNPABJIEHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalUd HajJ BeKTOopaMu. Pa3nokeHue BEKTOpa Mo JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOW3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOXKICHUSI IJTUH U YTJIOB.

10 kaace.

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTH. Y PaBHEHHS MPAMOU U OKPYKHOCTHU
B KOOpPJMHATAX, [IEPECEUCHHUE OKPYKHOCTEN U MpsAMBIX. MeTo[ KOOpAUHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOrOYroJibHUKH. JlinHa OKpyXHOCTH. I'pagycHas wu
paauaHHas Mepa yria, BBIUHMCICHHME IJIMH OyT OKpyxkHocTeil. [lnmomane kpyra,
CEKTOpa, CErMEHTA.
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JIBUKEHHSI TUIOCKOCTH U BHYTPEHHHUE CUMMETPUU buryp
(a;memeHTapHsbie npeactasienus). [lapamnensHblil nepenoc. [loBopor.

IloBTOpenne matepuaja kypca reomerpum 7-9. IloaroroBka k caaye
I'BO u OI'2.

TpeyronmpHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOCApEHHBIN 1 PABHOCTOPOHHUHN TPEYTOJIBHUKH.

CpoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB.

CBoiiCTBa U MPU3HAKH MAPAIIIETBHBIX MPAMBIX.

CyMMa yTii0oB TpeyroibHUKa. BHEIIHNE YTkl TPEYTrONbHUKA.

[IpsmoyrosbHbIM  TpeyroabHUK. [Ipu3Hakum paBeHCTBAa NPSAMOYTOJIBHBIX
TPEyroJabHUKOB. [IpsSMOYyTOIbHBINA TPeyTroiabHUK C yriioMm B 30( 1.

CpenHne TMHAN TPEYTOJIbHUKA U TPATIELUH.

[TogoOue TpeyroabHuKoB, KodhduimeHT nmogodus. [lpusnaku mogodus
TPEYTOJIBHUKOB.

@opMynbl Uil IUIOMIAAA TPEYTOJIbHUKA, NapajiesorpaMma, pomoda Hu
TpaIeunH.

Brruncienne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema ITudaropa.

CuHyC, KOCMHYC, TaHT€HC OCTPOrO yIja NPSMOYTOJBHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMmerpuueckue G(yHKIAUA
yrioB B 3001, 4501 u 60[1.

BrincanHble U LEHTpadbHBIE YIVIBL, YIOJI MEXAY KAacaTeIbHOW U XOPIOM.
Yrael Mexay XopaaMH M CEeKyIIMMH. BnucaHHble UM OIIMCAHHBIE
YETBIPEXYTOJIbHUKU.

Pemenue TpeyronbHUKoB. Teopema KOCHHYCOB U TEOPEMA CUHYCOB.

IlnannpyeMble mpeaMeTHBIE Pe3yJIbTAaThl 0CBOEHNSI padoyelinporpamMmel Kypca (1o
rogamM o0y4eHus)

OcBoenune yueOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIIETO
O6pa3OBaHI/I$I JOJIKHO O6CCH6‘II/IBaTB JOCTHIKCHUC CJ'IGI[YIOHII/IX MMpCaAMCTHBIX
O6pa3OBaTeJ'II>HBIX pGSYJ'IBTaTOBZ

7 KJIace

Pacrio3naBaTh W3ydeHHBIE TEOMETPUYECKUE (QUTYPBI, ONPEACISITh HX
B3aMMHOE PACIIOJIOKEHUE, M300paKaTh T€OMETPUUYECKHE (PUTYPHI; BBITOTHITH
YCPTCIKHU II0 YCJ'IOBI/IIO 3a1a4u. HBMepﬂTB J'II/IH@IZHBIG 51 er’IOBLIe BCIIMUUHEI.
PGHIaTB 3aJa4M Ha BBIYHMCICHUC JJIMH OTPC3KOB K BCIINYHWH er’IOB.

Jlenate TpyOyl0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B
peaibHON JKM3HH, pa3MEpOB MPUPOIHBIX 00BEKTOB. PaznmnuaTe pa3smMepbl ATHX
O0OBEKTOB 110 MOPSJIKY BETUUHHBI.

CTpouTh 4epTEeKH K TCOMETPUUIECKUM 3aa4aM.

[Tonp30BaThCsd NpHU3HAKAMU PABEHCTBA TPEYTOJBLHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJLHUKOB IIPU PEIICHUH 3a/1a4.
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[IpoBoauTH JIOTUYECKHUE paccyXIeHus c VCIIOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM.

[Tonb30BaThCs NMpHU3HAKAMHU PABEHCTBA IMPSAMOYTOJIBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM  MEAMAaHbl, NPOBEIEHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a1a4.

Onpenensats NapajuIeIbHOCTh IPSMBIX C ITOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMU ceKyas. OnpenensaTh NapaieIbHOCTh IPSIMBIX C TOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOU NMPSAMOMU 10 TOUYEK APYrOM IPsIMOM.

Pemate 3a1aun Ha KieTyaToil Oymare.

[IpoBOIUTH BBIYMCIIEHUS W HAaXOAUTh YMCIOBBIE U OYKBEHHBIE 3HAYCHHUS
YIJIOB B TEOMETPUYECKHX 3aJa4ax C MCHOJIB30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYIOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUCHNH JIBYX MapaJUICIbHBIX NPSAMBIX CEKylled. Pemare npaxkTtuyeckue
3a/1a4M HA HAXO0XKECHUE YIJIOB.

Biianers NMOHATHEM I€OMETPUYECKOIrO MECTa TOYEK. YMETh OIPEHEisATh
OMCCEKTpUCY yIJla U CEpPEeIUMHHBIA MEpPHEHIUKYJSp K OTpPe3Ky Kak
Ir€OMETPUYECKUE MECTA TOUYEK.

@opMyIMpOBaTh OINPENEICHUs OKPYKHOCTH U Kpyra, XOpAbl U AUamerpa
OKPY’KHOCTH, I10JIb30BAaThCS UX CBOMCTBAMHU. YMETh IIPUMEHATH 3TH CBOMCTBA
IIPU PEIICHUU 3a/1a4.

Biianets MOHATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, M O TOM, UYTO CEPEAUHHBIE
MEPIIEHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOM TOUKE.

Biianets MOHATHEM KacaTebHOW K OKPYXHOCTH, MOJIb30BATHCS TEOPEMOM
O NEPHNEHIUKYJSIPHOCTH KacaTelbHOM W paanyca, IMPOBEAEHHOTO K TOYKE
KacaHus.

Ilonp30BaTbCAd  MPOCTEHIIMMHM  I€OMETPUYECKMMH  HEPAaBEHCTBAMH,
IIOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOCHUS € IIOMOIIBIO HUPKYJIS
Y JIUHEUKHU.

8 KkJ1acc

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKM IEPECEYEHUSI MEANAH TPEYTOJIbHUKA (LEHTpa
Macc) B pelICHUH 3a/a4.

Brnanerp mNOHATHEM CpEIHEW JMHHAM TPEYTOJbHWKA W  TpAaIlClHH,
MIPUMEHSTh UX CBOWMCTBA NPHU PELICHUHM IN€OMETpUYECKHX 3aaad. [lomp3oBaThes
Teopemort Pareca U TEOPEMON O IPONOPLHMOHAIBHBIX OTPE3Kax, MPUMEHITh UX
JUISL peLIEHUS IPAKTUYECKUX -3a/1a4.

[TpumeHATh  OpU3HAKKM  [OAOOMS  TPEYrOJIbHUKOB B  PELICHUU
r€OMETPUYECKUX 3a1a4.

[Tonb3oBatbess Teopemoit Iludaropa s perieHHss reoOMETPUUYECKHUX U
npakTUYecKkux 3anad. CTpOUTh MAaTEMATUYECKYI0 MOJENIb B MPAKTUYECKUX
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3a7a4ax, CaMOCTOSITEJIbBHO J€JaTh 4YEPTEX M HAXOJIWTh COOTBETCTBYIOILINE
JUTUHBI.

Brnanerp NOHATHSAMHM CHHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEyroJibHUKA. [10J1630BaThCS 3TUMU MTOHATUSIMU JJIS1 PELLIEHUS
MPAKTUYECKUX 33/1a4.

Boruncnate  (pa3iauuHbBIMEA - cIOCOOAMM)  IUIOHIAAb TPEYToJbHUKA U
IJIOIAAM  MHOTOYTONBHBIX  (uryp  (mOdb3ysich, rAe  HE0OXOIUMO,
KIbKYJIATOPOM). [I[pUMEHSITh OJTyYEeHHbIE YMEHHUS B MPAKTUYECKUX 3a]ja4ax.

Brnagete MOHATUAMM BOMCAHHOTO WM ILIEHTPAJIbHOIO YTJIA, WCIOJIb30BAaTh
TEOpPEMBbI O BIHMCAHHBIX YTriax, yriax MEXIy XopJaMH (CEeKyLIIMMH) U YTJje
MEXKIy KacaTeJIbHOM U XOPJIOW MPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

Brnanerp NOHATHEM  ONHCAHHOTO  YETBIPEXYTOJbHUKA,  MPUMEHATH
CBOICTBA OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIEHNUN 3a]1a4.

[IpuMEHSATh MOTYyYECHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIN JId 3ajJady pealbHOW JKW3HU U TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C TMPUMEHEHHUEM TI0JI00MS W TPUTOHOMETPUHU (IOJIB3YSCh, TE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETpUUYECKUE (YHKIIMU OCTPHIX YIJIOB, HaXOJIUTh C HUX
MOMOIIIBI0 PA3JTUYHBIE AJIEMEHTHI MPSAMOYTOJBHOTO TPEYTOJbHUKA («pEIICHUE
MPSIMOYTOJIHBIX TPEYTOJIBLHUKOBY). Haxomuth (C MOMOIIBIO KaJIbKYJATOPA)
JUTMHBI ¥ YTJIbI JUTsI HETAOJTUYHBIX 3HAYCHUH.

[Tonwp30BaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM i1 HAXOXKACHUS COOTHOIICHUH MEXKIY
TPUTOHOMETPUYECKUMU BETUYNHAMH.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSATh
WX MPH PELICHUH F'€OMETPUUYECKUX 3a]1ay.

Brnanerr mnoHsTHSAMH TpeoOpa3oBaHUsA MOJ00MS, COOTBETCTBEHHBIX
AJeMEHTOB  MoJo0HBIX  ¢uryp. Ilomb3oBaTbecsi  CBOMCTBaAMH — TOAOOUS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOJIUTh YTJIbI Y MOJI0OHBIX
¢uryp. IlpumeHsTh cBOWCTBa MMOAOOMS B MPAKTUYECKUX 3aJadax. YMeTb
MPUBOJUTH MPUMEPHI TOJAOOHBIX GUTYDP B OKPYIKAIOIIEM MUPE.

[lonp30BaThCd TEOpEMaMM O TNPOU3BEICHHM OTPE3KOB XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAJIPaTe KacaTEIbHOM.

[Tonp30BaThCA BEKTOpaMU, TOHUMATh UX TEOMETPUUYECKUN U (HU3UICCKUI

CMBICJI, IPUMEHSATh UX B PEUICHUU T€OMETPUUYCCKUX U (PU3UYECKUX 3aj1ad.
[IpUMEHSATH CKAJISIPHOE TPOU3BEACHUE BEKTOPOB JIJIs1 HAXOKJICHHS IJIUH U YTJIOB.

[Tonp30BaThCs METOJIOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pPELIEHUH F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

10 knacc

Brasieth NOHATUAMY TPaBUIBLHOIO MHOTOYTOJIBHUKA, ITTUHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbI YIiia, YMETh BBIYUCISATH IJIOIIA b
Kpyra u ero yactei. [I[puMeHsITh oJlydYeHHbIE YMEHHUS B IPAKTUUYECKUX 3a]a4ax.

77



Haxoauth ocu (WH IIEHTPBI) CUMMETPUU (PUTYp, TPUMEHSTh JIBYKCHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TprMeHSTh MOTyYeHHBIC 3HAHUS Ha MMPAKTUKE — CTPOUTHh MaTEeMaTHICCKHUE
MOJEIN JUIS 3aJad  peajbHOM JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCJICHHUSI C TIPUMEHEHHEM IIOJ00MS W TPUTOHOMETPUYECKUX (YHKITUI
(moJIB3ySCh, T/I€ HEOOXOAMMO, KaJTbKYJIATOPOM).

[Tonb30BaThCsl TMpHU3HAKAMU PaBEHCTBA TPEYTOJBHHUKOB, HCIIOJIB30BATh
IPHU3HAKU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[TpoBoaUTH JIOTHYECKHE paccyxaeHus C UCTIOJIb30BaHUEM
T€OMETPHUUECKHUX TEOPEM.

[Tonb30BaThCsl MpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIHHHUKOB,
CBOMCTBOM  MEIWaHBl, TMPOBEACHHON K THUIOTEHY3€ MPSMOYTOJIHHOTO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Onpenensity MapauIeIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPbIE
o0pasyeT ¢ HUMH CEeKyIlas.

Pemmatp 3aaum Ha KJieT49aTon Oymare.

[TpoBOANTH BHIUMCICHHUS W HAXOJUThH YWCIIOBBIC W OYKBEHHBIC 3HAUCHUS
yIJIOB B TEOMETPUYECKHX 3aJa4aX C HCIOJIb30BAaHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa3oBaHHBIX IMPH
MEePECECUCHUH JIBYX NapaJlIebHBIX TPSAMBIX CeKyled. PermaTth mpakTuyeckue
3aJlayu Ha HAXOXJICHUE YTJIOB.

Bnagerp moHsATHEM CpenHEH JIMHWM TPEYTrOJbHWKA W Tpameluw,
NPUMEHSATH UX CBOMCTBA MPHU PEIICHUH T€OMETPUUECKHX 3a/1ad.

[IpumeHATh  TpU3HAKK  MOAOOWS  TPEYTOJbHUKOB B PEIICHUH
Te€OMETPUUYECKUX 3a/1a4.

[Tonb3oBaTbcss Teopemoi Iludaropa s pemieHuss reoOMETPUYECKUX U
MPAKTHYECKHX 3aj1ad.

Brnanets moOHATHSMU CHHYCA, KOCHHyCa W TaHT€HCa OCTpPOTO yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA. [10J1630BaThCSl S TUMU TTOHATUSIMU TS PEIICHUS
MPAKTHYCCKHUX 3ajad.

Bbraucnate  (pa3MUYHBIMEA - CIIOCOOAMHM)  IDIOMAAb TPEYrOJIbHUKA W
IJIOMA  MHOTOYTONBHBIX  (uryp  (mOmb3ysich, TA€  HEOOXOIUMO,
KaIbKyJIITOpoM). [IpUMEHSTH MOTyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerp MOHATHUSMU BIWCAHHOTO W IIEHTPAJIBHOTO YTja, HCIOJb30BaTh
TEOPEMBI O BIHCAHHBIX yTJax.

[Tonb30BaThCs dbopmynamu IPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JUISI HAXOXKICHUS COOTHOIIECHUH MEXIY
TPUTOHOMETPHUCCKIUMHU BETUIHHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISi HaXOXKICHHS
Pa3TUYHBIX JIEMEHTOB TPEYTOBHUKA («PEIICHHE TPEYTOJIbHUKOBY ), PUMEHSTh
UX MIPH PEIICHNH T€OMETPUUYECKUX 3a7a4.
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TemaTnuyeckoe NJIaHMPOBaHHUeE Y4eOHOI0 Kypca

(ITO TOJJAM OBYUEHU )

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pasnesa (TemMbl)
Kypca (4ucio

OcHoBHoOe cofepkaHue

OcHOBHbBIE BU/BI J1€ATCIBHOCTH Oﬁy‘lalOIIII/IXCH

BCJIIMYMH, BBIYHUCICHHUEC OTPC3KOB
n

YTJIOB.

[lepumerp u muomanb ¢uryp,
COCTaBJIEHHBIX u3
PSIMOYTOJIbHUKOB

4acoB)
[Ipocreiiime [Ipocreitmne  reomerpudeckue [@OpPMYJIHMPOBATHL OCHOBHBIC ITOHATHUS U ONPECIICHMUS.
OOBEKTHI: TOYKH,  MpsAMBbIE,
reoMeTpu4YecKne Pacno3naBaTh H3y4YeHHBIE T€OMETPUYECKHE (UTYpHI, ONPeAeNsATb WX B3aUMHOE
Jy4d WU YIJIbl, MHOTI'OYTOJbHUK, )
pacrojoKeHUe, BBIMOJHATH YEpTEX IO YCIOBUIO 3afaud (IIpM  HaJIUYUU
duryps JOMaHasl.
BO3MOXKHOCTH).
i X CBORCTBA. CMexHble M BEpTUKAJIbHBIE - . .
yITBI POBOAUTH TMPOCTEUIINE MOCTPOSHUS C TMOMOIIBIO LUPKYJIS U JHHEUKH (MpH
Wsmepenne HaJIMYUU BO3MOKHOCTH).
Pa6ora c MPOCTERIIMMHU
eOMETPHUECKUX | uepTeKaMil. W3MepsATh JTUHEHHBbIE U YTJIOBbIE BEIMYMHBI T'€OMETPUYECKUX U MPAKTHUYECKUX
00BEKTOB.
BeJHYMH N3mepenune JMHENHBIX u
YTIOBEIX OnpenensiTb «Ha Ia3» pa3Mepbl pealbHbIX 00BEKTOB, IPOBOAUTH IPyOYIO OLICHKY
(14 9) NX pa3MepOB.

PemaThb 337124 Ha BEIYHCICHUE IJIMH OTPC3KOB U BCIIMYUH YTIJIOB.
PemaThb 337241 Ha B3aMHOE PACIIOJIOKCHHUEC TCOMETPUUCCKUX (I)I/Il“yp

HpOBOIlI/ITb KJIaCCI/I(I)I/IKaL[I/IIO YTJIOB, BBIYHCIATDH JINHEMHbBIE u

BCJIMYMHEI, IPOBOAUTD HCO6XOIII/IMBIC JAOKa3aTCIIbHBIC PACCYIKIACHUS.

YTJIOBBIC

3HAKOMMTBCS C MCTOPHUEH Pa3BUTUS TEOMETPUN
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TpeyrojbHuku

(22 v)

[TonsTue 0 paBHBIX
TPEYTrOJIbHUKAX M IIEPBUYHBIC
[IPEICTaBICHUA O  PpaBHBIX

(xoHTpYy3HTHBIX) (urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJbHUKOB.

[Ipu3Haku paBeHCTBa
[IPSIMOYTOJIbHBIX

TPEYTOJIbHUKOB. CaoiicTBO
Mea1aHbl IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

PaBHOOE1peHHbBIE u

PAaBHOCTOPOHHUE TPEYTOJIbHUKU.

[Tpu3znaku u CBOHCTBa
PaBHOOEIPEHHOTO
TpPEyToJIbHUKA.

[IpotuB  OojbiIel  CTOPOHBI

TPEYroJbHUKA JEXKHUT OONbIINI
yroi. IIpocreimme HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TPEYTrOoJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriioM B 30°.

[IepBbIe TIOHATHUSA 0

J0Ka3aTeJIbCTBax B ITCOMCTPUHU

Pacno3HaBaTh mapsl paBHBIX TPEYrOJHHMKOB HAa TOTOBBIX 4YepTekax (C yKazaHUEM

[IPU3HAKOB).
BbIBOoANTH  clenCcTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX — 3JEMEHTOB) M3  PAaBEHCTB
TPEYTOJIbHUKOB.

@opMyJIMPOBATh OIPEACICHUS: OCTPOYTOJILHOTO, TYMOYTOJBbHOIO, MPSMOYTOJIBHOIO,
paBHOOEAPEHHOTO, PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTrOJIbHUKA; CEPEAMHHOTO EPICHANKYIISIpa OTPE3Ka; IepUMETpa TPEyroabHUKA.

®opMyJIMPOBAThH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutb uepTexu (IIPpM HAIMYUU BO3MOXKHOCTH), PpemiaTh 3aJa4¥ C ITOMOUIbIO
HAXO0X/IEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHATH IPU3HAKK PAaBEHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.
Hcnob30BaTh HUPPOBBIE PECYPCHI AJIA HCCJAEA0BAHUS CBONCTB U3y4aeMbIX (GUryp.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS T€OMETPUN
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[MapaJieJbHbIE [MapannensHple  mpsMble, ux (POPMYJHPOBATH MOHSATHE [APALICTBHBIX IPSIMBIX, HAXOAHTH IPAKTHYCCKUE IPHMEPBL.
npsMble,  cymma |[cBoicTBa, IlaThIi  mocTysar .
M3yuath CBOICTBAa yIJIOB, OOpa30BaHHBIX IMPU MEPECEYECHHH MAPAIICIBHBIX TPSIMBIX
yIJ10B EBximupa. Hakpecr nexamue, .
CEKYILCH.
TPEeyroJibHUKa COOTBETCTBEHHBIC u
(14 v) OAHOCTOPOHHHE YUIBL [TpoBoaUTH J0KA3aTeJbCTBA IMAPAUICIBHOCTH [BYX TMPSIMBIX C IOMOIIBIO YIJIOB,
(06pasoBanmbie IPH |oGpasoBaHHbIX MPH MEPECEUYEHUM ITUX MPSIMBIX TPEThEH NPIMOM. BBIYHCIATH CyMMy
TiepeceaeHn TTapajCIbHbIX  \vr1op TpeyronsHIKA X MHOTOYTONBHHKA.
MPSIMBIX CEKYILEH).
HaxoauTh 4KciiOBbIe ¥ OYKBEHHbIE 3HAYEHHS YIJIOB B TEOMETPUUECKUX 3aj1auyax C
1Ipn3Hak TApaLICIBHOCTH oo np30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOIbHUKA U MHOTOYTOMbHHKA.
OpSIMBIX ~ 4Yepe3  PaBEHCTBO
paCCTOSIHI/If/'I OT TOYEK OJHOU 3H3KOMI/ITLCHCI/ICTOpI/Ieﬁ Pa3BUTHUSA TCOMETPUH
MPSMOM 10 BTOPOH MIPSIMOM.
CyMmMa yTioB TpeyroyibHUKa U
MHOTOYTOJIbHHKA.
BHelHue yriisl TpEyrojibHuKa
OKpYKHOCTD u |OKpYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpedeJeHHs: OKPYXXHOCTH, XOpJbI, JAaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |OKPY)KHOCTH.
KacarenbHass K  OKPY’KHOCTH. .
['eomeTpUUecKHe OKpY/KHOCTS, BITICAHHAT B YTON M3yuaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YePTEK(MPU HAIUYHHA BO3MOKHOCTH).
, .
NOCTPOEHHsI Monsmie o TMT, npuveHerye B HccienoBaTh, B TOM YKCIIE HCIOJb3Ysl HH(POBBIE PeCYPehbl: OKPYKHOCTh, BIMCAHHYIO B
b (v
TOJI; [IEHTP OKPY>KHOCTH, BIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacaTeNIbHBIX.
(14 1) 3aJa4dax. buccekrpuca p O HEHTIP OKpY ’ yroi. p P
CCPEIMHHBIN  MCPHICHINKYP P enosb3oBaTth Meroq I'MT st 0Ka3aTeNbCTBA TEOPEM O IMEPECCUCHUH OHCCEKTPHC
KaK — ICOMCTPUICCKUC  MECTA \yryjop TpeyroibHUKA W CEPEJMHHBIX TEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJbHUKA C
TOYEK.

OKpy’KHOCTb, ONHCAaHHAs OKOJO
TpeyroibHuKa. BrncanHas B
TPEYrOJIbHUK OKPYKHOCTb.

nomolbio [ MT.

OsjaeBaTh NOHATHSIMM BIMCAaHHOM M ONUCAaHHOM OKPYKHOCTEH TpPEYroJIbHHKA,
HAXOAUTH LICHTPBI 3TUX OKPYKHOCTEH.

PemiaTh OCHOBHEIE 3aJa4d Ha IOCTPOCHHE. yIja, PAaBHOIO0 MOAHHOMY, CCPECAMHHOIO
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[Ipocreiimue 3a71a4u Ha

[EPIEHINKYJsSIpa JAaHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH 4Yepe3 MaHHYI0 TOYKy H

[IOCTPOCHUE MEPIICHAUKYIIPHON JTaHHOW TNPSIMON; OMCCEKTPUCHI JAHHOTO YIJIA; TPEYTrOJbHUKOB IO
PAa3JIMYHBIM 3JICMCHTAM.
3HAKOMHUTBLCH C MCTOPHUEN Pa3BUTUS T€OMETPUM
I[loBTOpEHUE, [loBTOpEHHE U 00o00mienue Pemarpy 3aa4M Ha MMOBTOPEHUE, MIUTIOCTPUPYIOLINE CBSA3U MEXKIY Pa3IMYHBIMU YaCTSIMU
00o01meHue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHMI
7 Kjlacca
(4 9)
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8 kJ1acc (He MeHee 68 u)

Ha3Banue pa3nena
(Tembl) Kypca
(umcJ10 YacoB)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqaloumxca

YeTbIpEéXyrobHH-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

U cBoicTBa. YacTHble cCiyyau

napajieIorpaMMOB
(IpAMOYTOJILHUK, pomo,
KBaJpaT), WX TMpPHU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U NIPSIMOYTOJIbHAS TPAIIECIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas CUMMETPUS

MN300paxkaTh M HAXOAMTb Ha 4YepTeKaxX 4YETHIPEXYTOJIBHUKM pa3HbIX BUAOB M HX
SJIEMEHTHI.

@opMy.IUPOBATH ONpeAesIeHUsI: apajuieorpaMma, MpsIMOyTOJIbHUKA, poM0Oa, KBaapaTa,
Tparneunu, paBHOOOKOH Tpaneuu, NpsiMOyTroIbHON Tparnenuu.

I[OKa3blBaTb H HUCIHOJb30BATh IIPpU pemIeHHMM 3a4a4 IIpU3HAKU U CBOMCTBA:

rapajuiesiorpaMma, npsIMOyrojbHUKa, poM0Oa, KBajapara, Tpaleuuu, paBHOOOKOH Tparienuu,
[IPSIMOYTOJIbHON Tpareluu.

HpI/IMeHﬂTb METO/I YABOCHHA MCAMAaHbI TPCYTOJIbHHUKA.
N cnmoab30BaTh I_II/I(i)pOBLIe PeCypChI IJIAA UCCIIEAOBAHU A CBOICTB HU3Yy4aCMbIX q)Hpr

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU

Teopema Paseca
U  TeopeMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsiss JMHHUS TPEYroJIbHUKA.
Tpaneuus, e€ cpeaHsis JINHUS.

[IponopuroHanbHbIE
[HOCTPOCHHE

OTpPE3KH,
4eTBEPTOTO
[IPONOPLIMOHATIBHOTO OTPE3KA.

CBolicTBa  LIeHTpa  Macc B

TPEYTOJIbHUKE.

IIpoBoANTE MOCTPOEHUSI C MOMOUIBIO LIUPKYJIS U JUHEMKU C HCIOJB30BaHUE TEOPEMBI
Qanmeca W TEOpEMBl O  IPONOPLUOHAIBHBIX CTPONTHL  YETBEPTHIN
PONOPIMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOYXKHOCTH).

OTpe3Kax,

HpOBOIlI/ITb A0Ka3aTeJbCTBO TOro, 4T0 MEIWAHbI TPCYTOJbHUKA IIEPECCKAIOTCA B OJHOM
TOYKEC, 1 HAXOAUTDL CBA3b C HCHTPOM MacC, HAXOAUTH OTHOIICHUE, B KOTOPOM MCIMAHBI
JIENSATCS TOYKOM UX Mepe CCUCHUs.

Haxozme HO}IO6HBIG TPECYTrOJIbHUKN Ha T'OTOBBIX qepTexKax C YKazaHuemM

COOTBCTCTBYIOIIMX ITPU3HAKOB HO)]06I/I5[.

Pemathb 3aga4m Ha HO,Z[06HBIG TPEYTOJbHUKH C TIOMOIIBIO CaAMOCTOATCIBHOI'O ITIOCTPOCHU A
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[lonoOHBIE TpeyroabHUKH. Tpu
[pU3HaKa noaoous
TPEYroJIbHUKOB.  IIpakTuyeckoe
[IPUMCHCHHE

yepTexel (py HATMYUU BO3MOXHOCTH ) U HAXO0XKIEHUS TTOJJOOHBIX TPEYTOJIbHUKOB.
[IpoBoaUTH 10KA3aTEILCTBA C UCIIOIH30BAHNEM IIPU3HAKOB MOI00US.

Jloka3bIBaTh TpU [IPU3HAKA 000U TPEYTOJIbHUKOB.

[IpuMeHSITh MOy4YeHHbIE 3HAHUSI TPU PEILICHUU T€OMETPHUUECKHUX U MPAKTUYECKUX 3a]1a4.

3HAKOMHUTBLCH C MCTOPHUEN Pa3BUTUS T€OMETPUM

IL1omans.
Haxoxnenue
nJIomaae
TPEYIrOJbHUKOB H
MHOT0YT0JIbHBIX
¢uryp. ILnomanu
MOA00OHBIX uryp

(14 )

[lonsiTue o0 oOmel Tteopun
[LIOIIATH.

DopmyJibl TS TUTOIIAIA
TpEyroJIbHUKA,
napauienorpamma. OTHOLLIEHUE
[UIOIIAZIEH  TPEYTrOJIbHUKOB C
OOIIMM OCHOBaHUEM WU 001IIeH
BBICOTOM.

Brraucnenue i nehE
CIIOKHBIX ¢buryp qyepes
pazOueHne  Ha  4YacTH |
TOCTPOECHHUE.

[Tnomanu ¢uryp Ha KieT4yaroit
Oymare.

[Tnomanu TOMOOHBIX  GUTYD.
Briaucienue IJIOIIAIEH.

OByaeBaTh NEPBUYHBIMHU TNPEICTABJIEHUsIMU 00 OO0mIel Teopuu Iwiomanu (Mepshl),
¢dopmyMpoBaTh CBOMCTBA IUIOLIAN, BBIACHATh MX HArJISAIHBIA CMBICIL.

BoiBoauTh hopMyIIbl IUIOIIAIM AapaUIeIorpaMMa, TPEYroJdbHUKA, Tpanenuu U3 GopMyJibl
[JI011a/I1 IPSIMOYTOJIbHUKA (KBajpaTa).

BuiBOIUTDH (I)OpMy'J'H:I rjiomanan BBIITYKJIIOTO IleT]':;IpéX YTOJIbHUKA Y€PE3 AUATOHAIN U YI'OJI
MCXKY HUMU.

Haxomuth momanu ¢uryp, n300pak€HHBIX Ha KieTyaTod Oymare, HCIOJIb30BaTh
pa30ueHne Ha 4acTu U JOCTPOEHUE (MPU HAIMYMH BO3ZMOKHOCTH).

Pa30upaTs mnpuMepbl MCIOJIB30BaHUS BCIOMOTATEIbHOW IUIOIIAAA JUISl PEHICHUS
reOMETPUYECKUX 3a]1ay.

HaxoauTth miomnaau nogo0HbIX Guryp.
BoiuncasTh 1UI0MAIN Pa3InIHBIX MHOTOYTOJIBHBIX QUTYD.

PemaTh 3aga4uM Ha IUIONIAIb C TPAKTUYECKUM COJCPKaHUEM
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3anaun c MIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METOAA

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITudgaropa
HayaJjia
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPUMCHEHHE.

Oo6parnas Teopema [lTudaropa.

Ornpenenenue
TPUTOHOMETPUUECKUX  (DYHKIIMH
0CTPOTO yria,
TPUTOHOMETPHUYECKHUE

COOTHOIIEHUSI B IMPSIMOYTOJIbHOM
TPEYTOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO.
CooTHoIIEHNs MEXAY CTOPOHAMU
B IIPSIMOYTOJIBHBIX
TpPEYroJbHUKaxX ¢ yriamu B 45° u

45°;30° u 60°

Jloka3zbiBaTh Teopemy [ludaropa, ucnoab3oBaTh €€ B NPaKTUUECKUX BBIYUCICHUSAX.

®opmMyJIMpoOBaTh  ONpeelCHUs
MPOBEPSATH UX KOPPEKTHOCTD.

TPUTOHOMETPUUYECKUX  (QYHKUMH OCTporo yria,

BLIBOIII/ITL TPUTOHOMECTPUYICCKHUEC COOTHOIICHM A B IPAMOYTOJIbHOM TPCYT'OJIbHUKE.

HccenenoBaTh COOTHOIICHUS MEKAY CTOPOHAMH B TIPSIMOYTOJBHBIX TPEYTOJBHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab30BaTh (HOpMyYIIbl IPUBEACHUS M OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAXO0X/IEHNUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUYECKUMH (QYHKIUSAMH Pa3IMYHBIX
OCTPBIX YIJIOB.

IIpuMeHSATh [TOTyYEHHBIE 3HAaHUS U YMEHUS IIPH PELICHUH TPAKTHYECKUX 33]1a4.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTHUS TEOMETPUN
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YCTbIPEXYTOJIbHU-
KH.

KacareanHbIe

K OKPY’KHOCTH.

BrnucanHble M IEHTpalbHbIE
YTJIBL,

Yroja MEXKIy KacaTellbHOW |
XOPJIOH.

Yriuel  MeXAy ~— XOpaaMu U
CEKYLIUMU.

Brniucanueie u ONKMCAHHBIE

YETBIPEXYTOJIBHUKH, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHne 3THX

®opMyJIMPOBATh OCHOBHBIE OIPEAEICHUS, CBA3AHHBIE C yriaMH B Kpyre (BIHMCAaHHBIN
YToJ1, LEHTPAIbHbBIN Yrod).

HaxoauTe BIIMCaHHBIE YTIIbl, ONUPAOIINECS HA OJHY AYTY, BBIYHCJIATH YIJIBI C IOMOILBIO
TEOPEMBI O BIIMCAHHBIX YIVIAX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LIEHTPAJIbHOM YIJIE.

I/ICCJICIIOBaTb, B TOM YHCI€C C IIOMOLIBIO I_II/I(l)pOBBIX PECYPCOB, BIIMCAHHBIC U

OITMCAaHHBIC IIeTBI];)éX}’l"OJ’II)HI/IKI/I, BbIBOAUTDb UX CBOMCTBA U IIPHU3HAKH.

Hcnmoan30BaTh STH CBOMCTBA U IMPU3HAKU IIPU PCIOICHUU 3aaa4

Kacanue CBOICTB
OKPYKHOCTel
[IPU PELIEHUH T'EOMETPUYECKHUX
(13 t[) 3a1a4.
B3anMHOE pacrosnoxeHue IByx
OKPY’KHOCTEH. Kacanue
OKPYKHOCTEN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH (PemaTh 3a5a4M Ha OBTOPEHHE, WIIIOCTPUPYIOIINE CBSI3U MEXY Pa3IMUYHBIMH YacTSIMHU

00001IIeH e 3HAHNI

(4 4)

17§
METOIOB KypcoB 7/ U 8 KIaccos,

0000111eHNE 3HAHUN

Kypca

86




9 kJacc (He MeHee 68 u)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTHA oﬁyqaloumxca

4acoB)
Tpuronomerpusi. [[lonatue  cuHyca, KocuHyca,POpMyJMpoOBaTh ONpeleJIleHus  TPUTOHOMETPUUYECKUX (PYHKLUI TYIBIX U IMPSIMbIX
TaHreHCa OCTPOro yria, (GOpMyJIblyIJIOB.
Cunyc, KOCHHYC,

TaHreHc yrios ot 0

I[IPUBCACHUA.

HaxoauTh cuHYyC, KOCUHYC, TAHT'€HC YIJIOB TPEYI'OJbHUKA 110 TaOJIMLIaM U uepe3

no 180 rpanycos.Onpenencune COOTHOUICHUS CTOPOH B TPEYTOJILHHKE.
dopmyJabl TPUTOHOMETPUIECKUX 3
npHBexenus Hcnonb30BaTh (HOpMYIIBI IPUBEACHHS Ul BBIYHCICHUS TPUTOHOMETPHYECKUX (DyHKIMI
¢yuxuuii yriioB ot 0° o 180°. |TymbIX yrios.
(16 v)
Pemenne HaxoxxaeHue JUIMH CTOpPOH U |[BBIBOAMTBH T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C paJluycoM ONMMCAHHON OKPY>KHOCTH).
TPeyroJbHUKOB.  [BEJIMYUH YIJIOB TPEYTOJHHUKOB.
Teopemsl HaxoauTh cuHyc, KOCHHYC, TAHT'€HC YTIJIOB TPEYTOJbHUKA U CTOPOHBI TPEYTOJbHUKA Yepes3
KocuHyc W cHHYC IpsSIMOTo U TPUTOHOMETpHUYECKUE (PYHKIIMU YTIIOB.
KOCHHYCOB 7| y yeup p p pyHKum Yy
TYIIOT'O yria. Teopema .
CHHYCOB. ; Pemiath TPeyroJibHHUK, WCIOJB3Ys OMPEICIICHNAS] TPUTOHOMETPHIECKUX (PYHKIUI OCTPOTrO
KOCHHYCOB(00001IEHHA)
TJ1a, TEOPEMY CHHYCOB M KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C pajnycoM Y114, TCOpeMy CHHY y

OTIMCAaHHOW OKPYHOCTH).

Dopmyna IUIOIIAIN
TpEeyroJbHUKA yepe3 JIBC
CTOPOHBI M YTOJ MEXIy HHUMHU.

IUIOIIAIN
yepes

Dopmya
YETBIPEXYTOJIBHUKA ero

JAUuaroHajliv U yroja MEXay HUMHU.

PemaTth HecTaHZapTHBIE NIPAKTUYECKUE 3a7ja4l, CBOAAIIMECS K HAXOXACHHUIO Pa3JIMYHBIX
HJIEMEHTOB TPEyTOJIbHUKA
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[IpakTrueckoe [IPUMEHEHUE
JTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBanunOCBaMBATh MOHATHE IPEOOpa3OBaHMs MOAOOUS.
moao0us. moxo0us. .
HccaenoBarh OTHOLICHHE JMHEHHBIX 3JIEMEHTOB (UIYp NMpu IpeoOpa3oBaHUM MOJOOMS.
(8 u) CoOTBETCTBEHHBIE snemeHThHaxoanTh npuMeps! 10J00Hs B OKpYsKaroIlel 1eHCTBUTEIbHOCTH.
Mo100HBIX Uryp.
Pemiate reomerpuyeckue 3aJaud M 3aJa4d U3 PEANbHON JKU3HHM C HMCIIOJIB30BaHHEM
[PU3HAKOB MOJJOOHBIX TPEYTOJIbHUKOB.
MeTtpuyeckue Teopema 0 IIPOU3BENECHNN BBIBOAUTH METPUUECKHE COOTHOLIEHUS MEXKIY OTPE3KAMM XOpPJ, CEKYIIUX U KacaTeJIbHBIX
COOTHOIIIEHUSI B |OTPE3KOB  XOpJ, TEOpeMa O [C UCIOJIb30BaHUEM BIUCAHHBIX YIJIOB U MOJOOHBIX TPEyrOJIbHUKOB.
OKPY’KHOCTH. [IPOU3BEAECHUN OTPE3KOB .
Hcnonb30BaTh TEOPEMBI O IMPOU3BENEHUU OTPE3KOB CEKYIMX, O KBaJApaTe KacaTEIbHON
CeKyIllUX, TeOpeMa O KBajapaTe .
(8 u) [P PELICHNN 3a]a4, IOCTPOCHNUHN YEPTEKEN HA MPAKTUUECKUX 3aHATHAX

kacarenbHOW. [IpuMeHeHne B

PCHICHUU I'COMCTPUICCKHUX 3aJiaYd

BekTopsi (12 41)

Onpenenenne BEKTOPOB,
CJIO)KEHHE U PA3HOCTb BEKTOPOB,

YMHOKCHHEC BCKTOPAa HA YUCJIO.

@u3NYeCKUl U TeOMETPUUYECKHI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIlPaBJIICHHbBIE OTPE3KH, MCCJIeI0BAaTh I€OMETPHUYECKHM
(nepemerienue) U GU3NUYECKUil (CuIa) CMBICIBI BEKTOPOB.

3HaTh OnpeejeHusl CyMMBl W Pa3sHOCTH BEKTOPOB, YMHOXKEHMS BEKTOpa Ha YHCIIO,
HCCJIe0BATH TEOMETPUYECKUN U PU3NUYECKHUIT CMBICIIBI TUX ONepaIuil.

Pemathb TCOMETPHUYCCKUC 3ala4U C UCIIOJIb30BAHUCM BCKTOPOB.

PaznokeHue BekTOpa IO ABYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopaunats! BekTopa.

CkansipHoe IIPOU3BEICHHE
BCKTOPOB, €ro0 IMPUMCHCHUC JIA

HaXO0KICHHWA JJJIMH U YIJIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

IS
peleHnsT 3a7a4 KUHEMATHUKH |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKH. KOOpAMHAT
[pU PEHICHUH TeOMETPHUUYECKHUX
3aad.

lcnons30BaHue METOJa
KOOpAUHAT B MPaKTUICCKUX
3agadax

PackiaabIBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

Hcnob30BaTh CKaIsipHOE MMPOU3BE/ICHUE BEKTOPOB, BHIBOJAMTH €r0 OCHOBHBIE CBOMCTBA.
BuIuuciasaTs cymMMy, pa3HOCTb U CKAJIIPHOE NMPOU3BEICHUE BEKTOPOB B KOOPIUHATAX.
[IpuMeHsITH CKAJIIPHOE MPOU3BEICHHUE ISl HAXOXKACHUSI JUIUH U YTJIOB.

Hcnonb3oBaTh CBOMCTBA YIVIOBOTO KO3 @HIMeHTa NpsIMON MpU PELIeHUH 3a/ad, JUIs
oTpeieNICHUs PACIIOIOKEHUS MIPSIMOH.

HpI/IMeHﬂTb KOOPpAWHATHI IIPpHU PCHICHUU I'COMCTPHUUCCKUX WU IIPAKTUYCCKUX 3aaad, AJIA
IIOCTPOCHUA MAaTCMATHUUCCKUX MoJieNnen pCaIbHbIX 3a/1a4 (((MCTOI[ KOOp,Z[I/IHaT))).

[losib30BaTHLCSI 17151 TOCTPOCHUS U HCCIIEI0BaHUN ITU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ HICTOPUEH Pa3BUTHS FEOMETPUU

IloBTOpEHME,
00001ICHHE,
cHCTeMaTH3alusl
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kKypcoB  /—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMAaTHU3alHs 3HAHUM.
[Ipocreliine  reoMeTpuyecKue
¢urypsl W WX  CBOICTBa.
M3mepenue F€OMETPUYECKHUX
BCIUYMH.

TpeyroapHUKH.
[TapannensHble u

MEePIECHIUKYIISIPHBIE TPSIMBIE.

OnepupoBaTh NOHATHSAMHU:  Urypa,
paBHOOEIPEHHBII W PaBHOCTOPOHHUN TPEYTOJIbHUKH,

TOYKa, MpsMas, Yyroil, MHOIOYTOJbHHUK,
OPSIMOYTOJIBHBIN  TPEYTOJBHHK,
Me/iraHa, OMCCEeKTpHUCca U BbICOTA TPEYrojbHHUKA, apallieorpaMM, poMO, MPsIMOYTOJIbHHUK,
paBeHCTBO M mopobue uryp,

TPCYT'OJIbHUKOB,; MAapaJlJICJIbHOCTD U MCPIICHAUKYIIAPHOCTD MMPAMBIX, YT'OJI MCXKAY ITPAMBIMU,

KBaJApaT, Tpaneuud; OKpPYKHOCTb, KacCaTCJIbHas;
CUMMCTpPUA OTHOCUTCIIBHO TOUKHU U HpHMOﬁ; IJINHA, PACCTOSIHUEC, BCJIMYUHA YTIJI4, IUI0IIab,

[epUMETP.

Hcnosab3oBath GopMyJibl: IepuMeTpa U MIJIOMATT MHOTOYTOJIBHUKOB, ITIMHBI OKPYKHOCTH
1 TUIOIIAIU Kpyra, 00bEMa MpsIMOYTOIbHOTO Napajuieenunesa.

OnepupoBaTh NOHATUSMM: TMPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTODP; MCMOJIb30BaTh
STH TIOHATUA IS TPEICTaBICHMS JAHHBIX M pELIeHMs 3a/ay, B TOM YHCIE U3 APYTUX
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OKpY>KHOCTb u KpyT. |y4eOHBIX IPEIMETOB.
[‘eomeTpuyeckue  MOCTPOCHUSI.

Pemate 3a1a4M Ha NOBTOPEHUE OCHOBHBIX IOHSATHH, WUIIOCTPALUIO CBSA3EH MEXIY
VY riel B OKPYKHOCTH.

BrycaHHBIE H OIMCAHHEIE Pa3jIMYHbIMU YaCTsAMU KypcCa.

OKPY’KHOCTH MHOTOYTOJIBHHKOB. B iGupaTh MeTOX IS PEICHKs 3a1a4H.
[Ipsimas 51 OKPYKHOCTb.

YeThIpEXYTONBHUKN. BricanHble PemaThb 3aa4u 13 IIOBCESIHESBHOM KU3HU
J51 OITMCAaHHBIC
YEeTHIPEXYTOJIbHUKHU.

Teopema Iludaropa u nHauama
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTOJIbHUKOB.

HpaBI/IHLHHe MHOTI'OYT'OJIbHUKH.

[IpeoOpazoBanus ILIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

[Imomians. Brruncnenue

roraneii. [lnomanayu moaoOHbBIX
dburyp.

I[CKapTOBBI KOOPAWHATLL Ha
ITJIOCKOCTH.

BeKkTopbl Ha MIIOCKOCTH

2 371ech NPEICTABICHB! AIEMEHTHI COJEPKAHUS Kypca, M3ydaBIIHecss B 5—8 Kiaccax M TpeOyIoIne MOBTOPEHHs, 0OOOIIEHHS M CHCTEMATH3aIHHL.
OOpararbest K TOMy MaTeprally MOXKHO B BHJIE aKIIEHTa Ha 3aBEPIIAOIIEM dTare U3y4eHus Kypca 9 Kiiacca WK pacipeAessaTh [0 COOTBETCTB YIOIIHM
TEMaTUYECKHUM pa3jiesiaM, U3y4aeMbIM B TEUCHHE YIEOHOTO ro/ia.
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10 kJacc (He MeHee 68 4)

Ha3zpanue
pa3naesia (TeMbl)

Kypca (4ucjio
4ac0B)

OcHoBHoOe cofepkaHue

OcHOBHbBIE BHU/BI 1€ATCIBHOCTH oﬁyqalonmxca

JlekapToBBI
KOOPIAMHATBI
MJIOCKOCTH

Ha

(16 v)

HeKapTOBBI KOOpAuHaTbl TOYCK
Ha IIJIOCKOCTH.

YpaBHeHHE TPSAMOW. YTIJIOBOU
Kod(puImeHT,

mapaujiCJIbHbIC

TAHI'CHC  yIJla

HAaKJIOHA, n

TICPIICHAUKYJIAPHBIC ITPAMBIC.

YpaBHEeHHE OKPY’KHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
u

TIIEPCCCUCHU OKPY’KHOCTH

[IPSIMOM.

MeTo KOOpAMHAT IIPH PELIEHUN
reoMEeTpPUUYECKUX 3aau.

cnonp30Banue METOoJ1a

KOOpAUHAT B MPAKTUYCCKUX

3agadax

OcBauBaTh NOHATHE HpﬂMO}’FOJ’IBHOﬁ CUCTEMBI KOOpAWHAT, ACKAPTOBLIX KOOPAHWHAT
TOYKH.

BpIBOAUTHL ypaBHEHUE NPSAMOW U OKPYKHOCTH. BbIAEIATh MOJHBIM KBajgpar Uit
HAaXO0XICHUS LIEHTPA U pauyca OKPY>KHOCTH 110 €€ yPaBHEHHUIO.

Pemath 3agaum Ha HaXO0XKJIEHUE TOYEK NEPECEUEHMsSI MPSIMBIX U OKPYKHOCTEH C
[IOMOILIBIO METO/Ia KOOPANHAT.

Hcnoab30BaTh CBOWCTBA YIiI0BOro KoddduUllMeHTa MPSMON TMpH pEelIeHUd 3aaad, AJis
ONPEACIICHUS PACIION0KEHUS MPSIMOIA.

HpI/IMeHﬂTb KOOpAUHATHI IIPpU PCHICHUHU TI'COMCTPUYUYCCKUX W HNPAKTUYCCKHUX 3adad, HJIA
MIOCTPOCHUA MATCMATHYCCKUX Mozemeun PCAIbHBIX 3ada4 (((MCTOI[ KOOp)II/IHaT))).

[losib30BaTHLCSI 7151 TOCTPOCHUS U HCCIIET0BaHUHN ITU(PPOBBIMHU PECYPCAMH.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUN

IIpaBuiabHbIE
MHOI'OYIroJIbHUKH.

Jl1uHa OKPYKHOCTH

HpaBI/IHBHHe MHOT'OYTOJIbHUKH,

BBIYMCIICHUEC ux

Uucno m W JUIMHA OKPY>KHOCTH.

JlnvHa 1yru OKpPY>KHOCTH.

OJICMCHTOB.

q)OpMyJ'II/IPOBaTb OIpCACICHUE IMTPABUIIBHBIX MHOT'OYTOJIBHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCA TOHATHEM JJIUHBI OKPY>KHOCTH, BBe)IéHHI)IM C MOMOMIBIO MPaBUIIbHBIX
MHOT'OYT'OJIbHUKOB, ONIPEaCJIATb YUCJIO T, JJIMHY YT U paJUaHHYIO MEPY YyTJIa.

[IpoBoAUTH NEepPexo/1 OT PaJHaHHON MEPHI yTia K IpaayCHON U HA00OPOT.
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W IJI0IIAAb Kpyra.

Pannannas mepa yria.

OnpeaensiTh 1I0MIAIb KPyTa.

Borunciienue [1nomans kpyra u ero 31eMeHTOB BbiBoAMTH GopMyJibl (B IpayCHON M paJuaHHON Mepe) Uil UTMH AYT, IUIOIIaien
nJIomaaei CEKTOPOB U CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Boraucnenue momaneit  uryp,BrramcasTh miomany Guryp, BKIOYAIONIINX JIEMEHThI OKPY>KHOCTH (KpyTa).
BKJIFOYAIOLIUX 3JIEMEHTHI Kpyra
HaxoauTs 1iomany B 3a1a4ax peajbHON )KU3HU
J[BHKeHUs [lonsTne 0 nBukeHUM [Pa30upath 1OpuUMEphbl, WUIIOCTPUPYIOIIME MOHATHS JBUKEHHS, LIEHTPOB U OCEH
MJIOCKOCTH [IJIOCKOCTH. [TapannenpHblid [CUMMETPHUU.
[IEPEHOC, IOBOPOT U CUMMETPHUSL. .
(10 ) OCH ¥ IeHTPEI CHMMETPHE. @opMyJIMPpOBaTh ONPEIECICHUsS NapajuIeIbHOIO IEPEHOoca, II0BOpPOTA U OCEBOH
cCUMMETpUU. BBIBOAUTH UX CBOWCTBA, HAXOAMTH HENIOIBUKHBIE TOUKH.
[Ipocreiilne  NpUMEHEHHS B . .
bemmenmy 3a1au HaxoauTh LIEHTPBI U OCU CUMMETPUI TPOCTEHIINX QUTryp.
[IpumeHsTH NMapanienbHbI IEPEHOC U CHMMETPHIO TIPU PEILIEHUN T€OMETPUUYECKUX 3a7au
(pa3bupaTb MpUMEpHI).
Hcnoab30BaTh 1715 IOCTPOEHUS U UCCIIE0BaHUM IU(POBBIE PECYPCh
IloBTOpPEHME, [loBTOpEHNE OCHOBHBIX MOHATHI |OnmepupoBaTh MOHATUSAAMU: (Qurypa, Touka, NpsMas, Yrojl, MHOIOYIOJbHUK,
00o01meHue, u  MeTomoB  KypcoB /—10 |paBHOOENpEHHBI M pPaBHOCTOPOHHUHN TPEYrOJbHHUKH, IPSMOYTOJIBHBIA TPEYTOJIBHUK,
CHCTEeMATH3allUsl  |KJIACCOB, 000011eHNe U |[MenuaHa, OMCCeKTpHUca U BbICOTA TPEYTroJbHUKA, TapaieIorpaMM, poMO, MPSIMOYTOJIbHUK,
3HAHMII? CUCTeMaTU3alHs 3HAaHUHU. [KBaJpaT, Tpamenusi; OKpPYKHOCTb, KacaTelbHas, paBeHCTBO M mojaodue ¢uryp,
[IpocTeiimme  reoMeTpUYeCKUE [TPEYTOJbHUKOB; NapauIeIbHOCTh M NEPHEHIUKYISIPHOCTH NPSMBIX, YIOJd — MEXAY
(26 4) ¢urypel M UX  CBOICTBa. [MPSMBIMH, CUMMETpPHUS OTHOCHTEIBHO TOYKHM M TNPSMOH; JUIMHA, PACCTOSHUE, BEJINYMHA
3mepenue TEOMETPUYECKUX |yIVIa, TUIOIIA b, IEPUMETP.
BEJIMYHH.
Hcnonb3oBars (opMyJibl: IepUMETpa M IUIOIIAJM MHOTOYI'OJBHUKOB, JJIMHBI
TpeyronbHUKH. OKPY’KHOCTH M TUIOIIAJH Kpyra, 00bEMa MpsSMOYTOJILHOTO Mapasuiesienuneia.
[lapannenbHble u (OnepupoBaTh NOHATHAMM: [IPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP; HCIOJIb30BATH

OTU TOHATHA IJId MPCACTABJIICHHUA NAHHBIX W PCHICHUA 3a/la4, B TOM YUCIC U3 APYIUx
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MEePIECHIUKYIISIPHBIE IPSIMBIE. yaeOHBIX TpeaMeToB. PemiaTh 3a/1aum Ha MOBTOPEHUE OCHOBHBIX TOHATUH, HIUTFOCTPAITUIO

CBsI3€M MEX1y pa3IU4YHbIMU YacTsAMU Kypca. BeIOMpaTh MeToA /1715 pelieHus 3a1a4u.
OKpy’>KHOCTb u KpYT.

['eomerpuueckue  nocrtpoeHus. [Pemars 3a4a4M U3 OBCEAHEBHOM )KU3HH.
Y Iuibl B OKPYKHOCTH.
Bnucannanie " OITMCaHHEBIC
OKPYKHOCTH MHOT'OYTOJIbHUKOB.

[Ipsmas u OKPYXHOCTb.
UeTbIpE€XyrosbHUKU. Bricanubie
151 OIMCaHHbIE
YETBIPEXYTOJIbHUKU.

Teopema Iludaropa u Hagana
TPUTOHOMETPUHU. Pewenune
OOIINX TPEYTOJILHUKOB.

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH.,

[Ipeobpa3zoBanus MJIOCKOCTH,
JIBYOKEHUS. [TonoGwue.
Cummerpust.

TImomane. Brruncnenue

mromaaeii. Ilnomanan moxo0HBIX
¢buryp.

HeKapTOBI)I KOOpAHNHATBL Ha
TIJIOCKOCTH.

BCKTOpBI Ha IIJIOCKOCTH

2 311ech TIPECTABIEHE! ANEMEHTHI COlepKaHus Kypca, n3ydasmuecss B 5—10 kmaccax u TpeOyromiie MOBTOPeHHs, 0000MEHH U CHCTEMAaTH3AIH.
OOparmatbest K 3TOMy MaTepually MOXKHO B BHJI€ aKIIEHTa Ha 3aBepllarolieM JTare u3ydeHus kypca 10 kimacca unum pacrpenensite Mo
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COOTBETCTBYIOIIMM TEMATUUCCKUM pa3aciaM, U3y4acMbIM B TCUCHUEC yqe6Hor0 roaa.

[Tpu pazpaboTke pabodeil mporpaMMbl B TEMATHISCKOM TUTAHUPOBAHUHU JOJKHBI OBITh YITCHBI BO3MOXKHOCTH HMCIIOJIH30BAHMUS
AJIEKTPOHHBIX (TIUGPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIFONINXCS YYECOHO-METOAMYECCKUMHU MaTepuaiaMu (MyJIbTUMEINITHBIC
IPOTPAMMBI, SJICKTPOHHBIC YICOHUKU W 3aIaYHUKH, DJIEKTPOHHBIC OMOIMOTEKHU, BUPTYaJIbHBIE JTa00OpPaTOPUH, UTPOBBIC TIPOTPAMMBI,
KOJUICKITUU [H(PPOBBIX 00pa30BaTEeIbHBIX PECYPCOB), MCIHOJIB3YEMBIMU I OOydeHHs W BocmuTaHus oOydarommuxcs ¢ HOJIA,
MPE/ICTABIICHHBIMU B 3JIEKTPOHHOM (IIU(POBOM) BUJIE M PeTM3YIOIMMH TuaakTrdeckue BosMoxxHoctr UKT, comepxanne KOTOPBIX
COOTBETCTBYET 3aKOHOJIaTEIBCTBY 00 0Opa30BaHUHU.
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKAN».
8—10 KJIACCBI

Henan nzyyenusi yaeOHOro Kypca

B coBpeMenHOM 11u(poBOM MHpE BEPOSTHOCTh M CTATHCTUKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTD, KaK C TOYKH 3PCHHSI MPAKTUYECKUX MPHUIIOKEHUH, TaK
U UX poJiIM B 00pa30BaHUU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacTtaer uncio
npodeccuil, pu OBIAJAEHUH KOTOPBIMH TpedyeTcsi Xxopouiast 0a30Bas MOATOTOBKA
B o0JacTh BEpPOATHOCTM W CTATUCTUKH, Takas TOJArOTOBKAa BaKHAa JUIA
IPOAODKEHUsT 00pa30BaHUs U JJIs yCIEIHONW MPOo(hecCHOHAIBHON Kapbephl.

Kax11p1i1 4esoBeK IMOCTOSIHHO MPUHUMAET PEIICHHs] HA OCHOBE MMEIOIINXCS
y Hero JaHHbIX. A i1 OOOCHOBAaHHOTO NPUHATUS PEUICHHS B  YCIOBUSX
HEJO0CTaTKa WM W30bITKa MHGOpMALMK HEOOXOAMMO, B TOM YHCIIE XOPOUIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO T1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh c(OpMUPOBaTH Y
oOyyaronmxcst GyHKIHMOHAJIBHYIO TPAMOTHOCTb, BKIIFOUAIOILYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIOLIEH  YMEHHE  BOCIPUHUMATh U KPUTHUYECKH
aHAJIM3UPOBATh MH(OPMAIUIO, IPEACTABICHHYIO B PAa3JIMYHBIX (POpMaX, TOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOTMX pealbHBIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJNUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLMIIAMU cOopa, aHaiu3a WU NPEJCTABICHUS JAHHBIX M3 Pa3IU4HbIX cdep
KU3HU OOIIEeCTBAa M TOCYJapCTBa MPHOOIIAET OO0YydYaromUXcsi K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOWHATOPUKM Pa3BUBAET HABBIKM OpTraHU3alUU
nepebopa M mojacuéTa yMcia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3aJayax.
3HaKOMCTBO C OCHOBAMM TE€OpUHU TpadoB CO3MAET MATEMaTUUYECKU (QyHIaMEHT
st (OpMHUPOBAHUS KOMIETEHIM B 00JacTh MHDOpMATUKH U LHHUPPOBBIX
TexHoJorud. I[loMuMO 3TOro, mNpu U3YYEHUU CTATUCTUKA U BEPOSTHOCTH
o0oraiarTcsi TPEACTABICHHS Yy4YallluXCsl O COBPEMEHHOW KapTHHE Mupa H
METO/IaX €ro HcCcieqoBaHus, (POPMUPYETCS] MOHUMAHHUE POJU CTATUCTUKU Kak
UCTOYHMKA COIMAIbHO 3HAYMMOM HMHQPOpMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUM C AaHHBIMHM LEISIMHU B CTPYKType MPOrpaMMbl yueOHOTro
Kypca «BeposITHOCTh M CTaTUCTHKa» OCHOBHOM IIKOJBI BBIIEJIEHBI CIEAYIOLINE
coJiepKaTesIbHO-MeToInUecKre TUHUM: «IIpencraBienne JaHHBIX U ONUcaTeIbHas
CTaTUCTUKa»; «BepoATHOCTBH»; «DJeMeHThl KOMOMHATOpUKH»; «BBenenue B
TEeOpuIo rpadoBy.

Copepxxanne nuHuM  «lIpeacraBieHne JaHHBIX UM ONUcCaTeNbHAs
CTaTHCTHKA» CIYXHUT OCHOBOM Ui (OpMHpOBaHHUS HaBBIKOB pabOTHI ¢
UHpOpMaLMe: OT YTEHUS M MHTEpIpeTauuu HMH(OpMallMU, MPEACTABIECHHON B
Tabiuuax, Ha auarpamMmax M rpagukax A0 cOopa, HpEJICTaBICHHUsS M aHaJIU3a
JaHHBIX C UCIOJb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEIHUX M
pacceuBaHus. Pabortas ¢ JgaHHBIMH, OOydYaroIIMecs ydarcs CUUTBIBaThb MU
UHTEPIPETUPOBATh JIaHHbIE, BBIIBUraTb, APIYMEHTUPOBATb W KPUTHUKOBATH
OPOCTEMILINE TMIOTE3bl, Pa3MbIIUIATE HaJ (AKTOpaMH, BbI3bIBAIOIIMMHU
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M3MEHYMBOCTb, W OLCHMWBATh HMX BIIMSHUE HA PACCMaTpUBAEMBbIE BEIUYUHBI U
IIPOLIECCHI.

NHaTYynTHBHOE NpEACTABICHUE O CIyYaHOM M3MEHUYHMBOCTHU, UCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHLMHA CTAHOBUTCA MOTHUBHUPYIOLIEHM OCHOBOM IS
U3y4YEeHUsI TEOPUU BEPOSTHOCTEU. bomplioe 3HaueHre 3€Ch UMEIOT NMPAKTUUYECKUE
3aJlaHUs], B YACTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTuEe BEPOATHOCTH BBOJUTCA KaK Mepa MpaBIONoa00Ms CIy4yaiHOTO
coOpitusa. [lpum m3ydeHnn Kypca oOydarommecs 3HAKOMSTCS C MPOCTEUIIHNMHU
METOJaMH  BBIYMCIICHHS BEPOATHOCTEM B  CIy4alHBIX OKCIEPUMEHTaxX C
PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJISIOIIMMH CTAaBUTh W pelIaTh OoJiee CIOXKHBIE 3amadd. B Kypc BXoasT
HayaJbHbIC TMPEACTABICHUS O CIy4YalHBIX BEJIMYAHAX M HMX YHCIOBBIX
XapaKTEPUCTHUKAX.

Taxkxe B paMKax 3TOro Kypca OCyIIECTBIISIETCS 3HAKOMCTBO O0YUaIOLIUXCs C
MHOKECTBAMU M OCHOBHBIMH OII€pallUSIMM HAJI MHOKECTBAaMHU, PACCMATPUBAOTCS
IIPUMEPBl IPUMEHEHHUS JUIsl PELICHUs 3a/1a4, a TAK)KE HMCIIOJIb30BaHUSA B JIPYIUX
MaTEMaTUYECKUX KypcaX U yUeOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 kmaccax usydaercs Kypc «BeposITHOCTh M CTaTHCTHKA», B KOTOPBIH
BXOIAT pazaensl: «lIpeacraBieHue MaHHBIX M ONUCATEIbHAS CTATHCTUKAY,
«BeposaTrHocThY; «DneMeHTH KOMOMHATOPUKHNY; «BBeaeHue B Teopuio rpadoBy.
Ha n3yuenue manHoro Kypca oTBOAUT 1 yueOHBIN Yac B HENEIIO B TCUCHHE
Kax1oro roga ooydenus, Bcero 102 yueOHbBIX Jaca.

Conep:xxanue yueOHOro Kypca (1mo rogam ooydeHusi)

8 kiacc

[IpeacraBnenuie JaHHBIX B BUJIE TaOIML], AUarpaMM, rpaukoB. 3arnoaHeHUe
Ta0JMIl, YTEHHE M TMOCTPOEHUE Jauarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) W
KpYToBbIX). UTeHre rpauKoB peanbHbIX NpoueccoB. M3pneuenue nndopmanuu us3
JUarpaMM U TaOJIHIL, UCTIOIH30BAHNE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(MeTHUecKoe, MeIAuaHa, pa3max,
HauOoJblllee M HauMEHblIee 3HAaueHUss HaOopa 4YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4aliHOW U3MEHUYHUBOCTH.

CrnydaifHbpI SKCTIEPUMEHT (OTBIT) U CioydaiiHOe coObiTHEe. BeposiTHOCTH U
gacTtoTa. Pojib MaJoOBEpOSITHBIX M MPAKTHUECKU IOCTOBEPHBIX COOBITUI B IPUPOJIE
1 B obOmectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepumHa, pedbpo. Crenenp BepmmHbl. Yuciao pédep u cyMmapHas
creneHb BepiiuH. [IpencraBnenue o cBsi3HocTH rpada. -Llenu u umxnsl. [lytu B
rpadax. O6xon rpada (ditnepoB myTh). IIpeacraBienne o0 OpHUEHTHUPOBAHHOM
rpade. Pemenue 3a/1a4
C IOMOUIBIO IPadoB.

9 kaace

[IpencraBienue JaHHBIX B BUJIE TaOIHII, JUarpamMmm, rpadukos.
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MHOXECTBO, 3JEMEHT MHOXECTBA, HOJMHOXeCTBO. Omnepauun Hax
MHOKE€CTBaMU: OOBEAMHEHUE, TepecedyeHue, aomnoaHeHue. CBoMCTBa omeparuii
HaJl MHOXKECTBAaMHU: MEPEMECTUTENIBHOE, COYETATENIbHOE, PaCIpeaeIUuTEIbHOE,
BKItOUeHMs. Mcmonb3oBaHue rpaduyecKkoro MPEICTaBICHUS MHOMXECTB IS
ONMCAHUS PEAJIbHBIX MPOLIECCOB U SIBJICHUM, DU PEUICHUH 3a4a4.

N3mepenne paccemBanus NaHHbIX. /(ucriepcust 1 cTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpaMMa pacceuBaHus.

DOneMeHTapHble COOBITHUSA ciaydaiiHoro ombita. CrydaiiHble COOBITHS.
BepositHocTi  coObiTuii.  ONBITBI € PaBHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU
coObITusiMu. CiydaliHbiil BEIOOp. CBSI3b MEXKIY MAJIOBEPOSITHBIMU U TIPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IPUPO/JIE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa AEpEBBEB: E€AUMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BUCSYEHN BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M yucioMm pébdep. IIpaBuio
YMHOXEHHMs. Penienne 3a1a4 ¢ noMoupto rpagos.

[IpotuBononoxueie coObiTus. [uarpamma Oitnepa. OObeauHeHUE U
nepeceyeHre  coObiTuil. HecoBMecTHble  coObiTusA. Dopmysia  CIOXKEHHS
BEPOSATHOCTEW. YCIIOBHAs BEpPOATHOCTh. [IpaBuno ymHoxeHus. HesaBucumeble
coObiTus. llpencraBieHue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3amad Ha
HaxO0XJICHUE BEPOATHOCTEW C TNOMOIIBID JEpEeBa CIyYalHOI'O 3SKCIIEpPUMEHTA,
auarpamm Oiiepa.

10 kaacc

[IpeacraBnenre JaHHBIX B BUAE Ta0nul, JAuarpamMm, TIpauUKOB,
MHTEpHpEeTalns JaHHbIX. YTeHHEe U MOCTPOCHHUE Ta0NHLl, AUarpaMM, rpadUuKoB MO
peaIbHBIM JaHHBIM.

ITepectanoBku u pakropuan. CoueTanusi U YUCIO codeTaHUU. TpeyroJbHUK
[Tackans. Pemenue 3a1a4 ¢ UICHOAB30BaHUEM KOMOMHATOPUKH.

I'eometpuyeckas BeposTHOCTb. CiydaliHbI BBIOOp TOYKM M3 (PUTYpbI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyI'M OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCHBITAaHUM 1O TMEPBOrO ycmexa.
Cepuss wucnbiTanuii bepaymnu. BepositTHocTH COOBITHII B cepud HCTIBITAHUN
bepnynu.

CnyyaiiHasg BelMYMHA W paclpeesieHue BEpOosSTHOCTel. MaTtemaTtuueckoe
oxupanue U gucnepcus. [lpumepsl  MaremMaTMYeCcKOro  OXHIAHMUS — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTU4ecKoe OXKHMIAHUE U
IUACTIEPCUSL  CIIyYalHOW BEJMYMHBI «YHUCIIO YCIEXOB B CEPUU HCIIBITAHUU
bepuymm».

[Tonsatue o 3akoHe O0abIIUX yKcen. 3MepeHrue BepOsSTHOCTENH ¢ TOMOIIIBIO
yacToT. Posib 1 3HaUeHKe 3aKOHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.

IInanupyemsble npeaMeTHbIE pe3yabTaThbl 0cBoeHus1 [Iporpammel (1o roxamo0y4eHust)
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh M CTaTUCTHUKA» B
8-10 kiraccax xapaKTepu3yrTCs CICIYIONUMU YMCHUSIMHU.
8 KJ1acc
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Yurate uH(OpMaLNIO, MPEACTABIECHHYIO B Ta0lWIaX, Ha JuarpaMmax;
NpEJCTaBIsATh JaHHbIE B BHUJE TaOMHUI], CTPOUTH AMATrPaMMbl (CTOIOMKOBBIC
(cTonGyaThie) U KPYroBhI€) IO MACCHBaM 3HAYCHHUIA.

OnuceiBaTh W HMHTEPIPETUPOBATh PEAJIBHBIE YHCIOBBIE JTAHHBIE,
Ipe/ICTaBICHHbIE B TA0INIIAX, HA AUAarpaMMax, rpapukax.

Hcnonp30BaTh AJIs1 ONMCAHUS JTAHHBIX CTaTUCTHYECKUE XAPAKTEPUCTHUKMU:
cpenHee apudmeTrnyeckoe, MeauaHa, HauOoJblllee M HaMMEHbIIEE 3HAYCHUS,
pa3max.

HNmeTp mpencraBieHue O CIydYalHOW WM3MEHYMBOCTH Ha IPUMEpax IIEH,
(U3NYECKUX BEIMYMH, AaHTPOIOMETPUUYECKUX JAHHBIX; UMETh IPEJICTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

9 kaace

N3BnekaTe U npeoOpa3oBbIBaTh MH(OPMAIUIO, IPEACTABICHHYIO B BUE
Ta0JIHILL, TUarpaMm, rpauKoB; MPEACTABIATh JaHHBIE B BUJIE TaOIUILI, TUArPAMM,
rpauKoB.

OnunceiBaTh JaHHBIE C TOMOIIBK) CTATUCTHYECKUX ITOKA3ATENEN: CPEIHUX
3HAYECHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHs U CTaHIapPTHOE OTKIOHEHUE).

HaxoauTh 49acTOThl YHMCIOBBIX 3HAYEHUH M  4YaCTOTHl  COOBITHIA,
B TOM YHCJIE IO PE3yJbTaTaM U3MEPEHUIN 1 HAOIIOICHUN.

Haxonute BEpOSTHOCTHM CIy4allHBIX COOBITMUH B  ONBITAX, 3Has
BEPOATHOCTH DJIEMEHTapHbIX  COOBITUH, B TOM 4YHUCJIE€ B  ONbITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBath rpapuueckrie MOJEIN: JE€PEBO CIyYalHOIO 3KCIIEpUMEHTA,
JyarpaMMsl Dijiepa, YuciaoBas npsimasi.

OnepupoBaTh NOHATHUSAMU: MHOKECTBO, IOJMHOXECTBO; BBIIIOIHAThH
orepaly HaJl MHOXECTBaMHU: OOBEAUHEHHE, IepeceueHue, JOMOJIHEHUE;
MIEPEYUCIIATD SJIEMEHTHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyueckoe Npe/iCTaBICHNE MHOXKECTB U CBA3EH MEXIy
HUMH JJIs1 OIIMCAHUs MPOLIECCOB U SABJIEHUM, B TOM YHCJIE IIPU PEIICHUH 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

10 knace

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTABICHHYIO B
pa3IMYHBIX WCTOYHUKAX B BHJIE TAONHUI, AMArpaMM, rpaHKOB; MPEICTaBIATH
JIaHHBIC B BUC TAOJINII, TUarpaMM, IpauKoB.

Pemarp 3aaunM OpraHu30BaHHBIM IMEPEOOPOM BApUAHTOB, a TaKKe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX PAaBUI U METO/IOB.

Hcnonp30BaTh ONMMCATENBHBIE XAPAKTEPUCTUKHU JJII MACCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

Haxoauth 4acToThl 3HAYEHMH M YACTOThl COOBITHS, B TOM YHUCIE
MOJIB3YSCh Pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIOCHUIA.

HaxoauTbh BEpOATHOCTH CIydallHBIX COOBITHII B M3yUYEHHBIX ONbITaX, B
TOM YHCJE B OMNBITaX C PAaBHOBO3MOXXHBIMHU AJIEMEHTAapPHBIMU COOBITUSMH, B
CEPUAX UCIBITAHUM 10 MEPBOTrO yCIexa, B CEpUsIX UCTIBITAHUN bepHyium.

HNmeTs npeacTaBieHre O CIIydyalHOM BEJIIMYMHE W O PaCHpPENeIICHUU
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BEPOSATHOCTEM.

HMmeTp mpeacTaBieHUE O 3aKOHE OOJIBIIMX YHCEI KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YKCEN
B IIPUPOJIE U OOIIECTBE.
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TemaTnueckoe

8 kiacc (He MeHee 34 1)

IUVIAHMPOBaHUE Y4eOHOro Kypca (1mo rogam o0ydeHus )

Ha3Banmue
pa3naena (Tembl)
(4mnci10 YacoB)

OcHoBHoOe coaepkaHue

XapaKTepI/ICTI/IKa JACATCJIBbHOCTH oﬁyqammnxm

'Y CTOMYHBOCTh MEIUAHBI.

[IpakTuueckas pabora «CpenHue

IIpeacraBiienne [lpencraBienne  gaHHBIX B |[OcBaMBAaTh CMOCOOBI NPEACTABICHUS CTATUCTHUECKUX JAHHBIX W YHCIOBBIX MAacCCHBOB C
MaHHBIX TabIUIax. [IpakTuyeckue [MOMOILBIO TaOIMIl W JAMArpaMM C HCIIOJIb30BAHUEM aKTyallbHbIX M BaXKHBIX JaHHBIX

BBIUUCICHUST 1O  TaOJIM4yHBIM |(IeMorpaduuyeckue AaHHbIe, MPOU3BOACTBO IMPOMBIIUICHHON U CEIbCKOXO35HCTBEHHOMN
(7 JTAaHHBIM. W3Bneuenue U |[MPOIYKIMHU, OOIECTBEHHBIE U IPUPOJIHBIE SBICHNUA).

UHTEpIpeTanus TaOJIMYHBIX

nanusix. TpaxTiaeckas pabora N3yyaTb MeToabl paboThl C TaOJMUYHBIMU U I'paUUECKUMU MPEICTaBICHUSIMH JJAHHBIX C

[OMOILBIO IU(PPOBBIX PECYPCOB B XOZ€ MPAKTUYECKUX PabOT

«Tadmuusy.

['paguueckoe  mpeacTaBieHUE

AHHBIX B  BHUJE KPYIOBBIX,

CTOJIOMKOBBIX (cros64aThIX)

(MarpaMm. Urenue U

[OCTPOEHNE JarpamM.

[Ipumepst nemMorpaduueckux

arpaMm. [IpakTuyeckas

pabota «/lnarpamMmbn»y
OnucareabHast YucnoBele  Habopel.  CpeaneeOcBamBaTh MOHSATHSA YMCIOBOM HaOOp, Mepa LEHTPAIIbLHOW TEHJEHLIMHU (Mepa LIeHTpa), B
CTATHCTHKA apudMeTHIeCcKoe. TOM YHCJIe CpeHee apudMeTnieckoe, MeinaHa.
(8 u) Menuana  4ucioBoro  Habopa.ONHCHIBATH CTATHCTUYECKUE TaHHBIE C IIOMOMIBIO CPETHET0 apu(PMETHIECKOTO U

MeauaHbl. PemaTe 3agaun.

M3yuath cBoiicTBa CpeHUX, B TOM 4YHCIE C MOMOIIBIO IUGPOBBIX PECYpCOB, B XOJ€
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SHAUYCHUA.

HauOoubiiee u
3HAYCHUSA YUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPaKTUYECKUX PadoT.

OcBauBaTh MOHATHS. HAUOOJbIICC U HAUMEHBIIIEE 3HAYCHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

Pemathb 3aJa4vM Ha BBI60p crocoda OImucaHus JaHHBIX B COOTBCTCTBHU C HpPIpOI[OfI
JaHHBIX WU LCJIAMU UCCICIOBaHU

Cayuaiinas
N3MEHYHBOCTD

(6 )

Cnyuaiinas U3MEHUYHUBOCTh
(npumepsl). YactoTa 3HaYeHUH B
MaccuBe JaHHBIX. ['pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CrnyualiHasi U3MEHYMBOCTb)

OcBauBaTh NOHATHSA. YaCTOTa 3HAUCHUI B MacCHBE JaHHBIX, I'PYIIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouTth 1 aHAIM3MPOBATh FUCTOIPAMMBI, NOAOMPATDH MOIXOSAIINMN I1ar TPYNIUPOBKH.

OcBauBaTh rpaduyeckue MpeIcTaBIeHHUs] Pa3HbIX BHUJOB CIy4YalHOM M3MEHUMBOCTH, B
TOM YHUCJIE C IOMOILBIO IUPPOBBIX PECYPCOB, B XO/A€ MPAKTUUECKON pabOThI

BBenenue
Teoputo rpagos

(4 9)

['pad,
[IpencraBnenue

rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIINHA, pebpo.
3a/1a4u c
[TOMOILIBIO Crenenb
pébep M CcyMMapHas CTENeHb
BepunH. Llens um nuxn. Ilyts B
rpade. ITpencrasnenue 0
cBsi3HOCTH Tpada. O6xon rpada
(oiinepoB myTh). [IpencraBienue

00 OpUEHTHPOBAHHBIX rpadax

OcBauBath mnoHATHA. Tpad, BepmnHa rpada, pedpo rpada, creneHb (BaJE€HTHOCThb
BEPILUHBI), HENb U LUKIL.

OcBauBaTh NOHATHSA: NYTh B rpade, 3iIepoB myTb, 00Xoa rpada, OpUEHTUPOBAHHBIN
rpad.

PemaTth 3a7a4u Ha MOMCK CyMMBI CTeneHell BepiinH rpada, Ha nmouck ooxona rpada, Ha
MOUCK MyTel B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0blI TMPEICTABICHUS 3a7ad W3 Kypca ainreOpbl, TeOMETPHH, TEOPUHU
BEPOSITHOCTEH, NPYTrUX MPEAMETOB C MOMOIILI0 rpadoB (KApThl, CXEMBI, JJICKTPHUECKUE
1enu, (GyHKIIMOHATBHBIE COOTBETCTBHUS) HA IPUMEPAX
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BepositHOCTH Crny4aifHbplli OTBIT W ciy4aiiHoe |(OcBauMBaTh MOHSATHSI. CIYyYalHBIM ONBIT W CIy4allHOE COOBITHE, MAaJIOBEPOSTHOE U
4acToTa cobbiTHe.  BeposiTHOCTH U [IPaKTHYECKH JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT O 4acToTa COOBITHSI. Poinp .
M3y4aTh 3HAYUMOCTH MAJOBEPOSITHBIX COOBITHII B TPHPOAE M OOIIECTBE HA BAXKHBIX
COOBITHSI MAaJIOBEPOSITHBIX M MPAKTHYCCKU N
N npuMepax (aBapuu, HECUYACTHBIC CITydad, 3allUTa MEPCOHATBHON MH(POPMAIINY, meperada
JTOCTOBEPHBIX COOBITHH g [P pax (asapus, yHau, satll p (opmanun, mepen
(4 9) TAaHHBIX ).
npupoje u B obmectBe. Monera
1 UIPATbHAA KOCTh B TCOPHH | 3yyare posb KIACCHYECKUX BEPOATHOCTHLIX Mozened (MOHETa, MIrpajbHas KOCThb) B
BCPOATHOCTCH. TCOPUH BEPOSTHOCTEH.
[IpaxTiieckas padora «HacToTa |qagonate m M3yyaTh YacTOTy COGBITHIl B MPOCTHIX KCIEPUMEHTAX, B TOM HHCIE C
BLITAZICHIA OpJIay HOMOILBIO IU(POBBIX PECYPCOB, B XOJI€ IIPAKTUYECKON PAabOTHI
O060061enue, [IpencraBnenue naHHbIX. ([IOBTOPATH M3YyYEHHOE U BBICTPAMBATH CUCTEMY 3HAHUU.
KOHTPOJIb OmucaresnbHast CTATHUCTHKA.
. Pemiath 3ajauM Ha TNPEICTABICHHE W OINWCAHWE MAHHBIX C TOMOIIBI0 H3YYECHHBIX
BeposiTHOCTB CIIy4alHOro . .
(5 ) COGLITHS xapakTepucTuk. OOCYyKIaThb TNPHMEPbI CIYYallHBIX COOBITHIl, MaJOBEPOSTHBIX U

MPAKTUYECKH JOCTOBEPHBIX CIyUYailHBIX COOBITUH, X POJIM B IPUPOJIE U KU3HU YeJIOBEKa
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9 kuaacc (He MeHee 34 4)

Ha3Banmue
pasnesa (TemMbl)
(4HCI10 YacoB)

OcHoBHOE coiep:KaHue

XapakTepuCcTHKA JeATeJIbHOCTH 00yYAOINXCS

IoBTOpEHHE [IpescraBieHue naHHbIX. [[IOBTOPATH M3ydEHHOE M BHICTPAMBATHL CUCTEMY 3HAHUIA.
Kypca 8 kjacca OnucarenbHas CTaTHCTHUKA.
. PemiaTh 3aJa4¥ Ha [PEJCTAaBIEHHE M ONMCAHME JAHHBIX C IOMONIBIO HM3yYEHHBIX
4 CnyyaitHas N3MEHYUBOCTb. p
q XapaKTepUCTHK. PelmiaTh 3aJa4uM HAa MPEACTABICHHE TPYIIUPOBAHHBIX JAHHBIX U
(4 ) Cpennue 4uciioBoro Habopa. p p . A pel PyHIHp a
OIKCAaHKE CTy4aliHON U3MEHYUBOCTH.
Cryuaiinblie COOBITHSL. .
Pemartn YW Ha oI HHUE YaCTOTBI YJanHBIX BITUN JKIIEHUE TIPUMEDPOB
BeposHocTH " yactory, PEMATE 3a1a a OIIpeJie]ICHHE YacTOThI CIIyda cob , 00CYKJIEHHE TPUMEPO
CIIyU4aliHBIX COOBITHH, MAJOBEPOSTHBIX U IPAKTHYECKH JIOCTOBEPHBIX  CIYYAWHBIX
Kiaccuueckue wmojaenu Teopuu }6’ B > p p A p y
. COOBITHIA, UX POJIH B IPUPOJIC U JKU3HU YSIOBEKA
BEPOATHOCTEN: MOHeTa u » IX P pHupoa
UrpanbHas KOCTh
OnucarteabHas OTKJIOHCHHS. JHucnepcus |OcBaMBaTh NOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKJIOHEHHUE, HCHIONIB30BATh STH
CTATHCTHKA. YHCIOBOTO Habopa. [XapaKTEpPUCTHKH JUISl ONIUCAHMS PACCEHMBAHMS JaHHBIX.
PaccenBanme CrangapTHOE OTKJIOHEHHE
BbIABHraTh THIOTE3bI 00 OTCYTCTBUM MJIM HAIMYMY CBA3H 110 JHArPAMMaM PaCCEHBaHMs.
MaHHBIX 4UCIOBOro HaGopa. Jlmarpammbl
(4 w) paccenBaHnA CTpouThL IUarpaMMbl PaCcCEMBAHMS 110 UMEIOIIUMCS JAHHBIM, B TOM YHUCJIE C TIOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOK€ECTBO, MOAMHOXKeCTBO. |OCBAaHBAThL MOHATHS . MHOXECTBO, JIEMEHT MHOKECTBA, TIOIMHOKECTBO.
Onepauuy HaJ MHOKECTBAMH:
(4 v) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00BEINHEHNE, TIEPECEUEHHUE, JOTIOTHEHHE.
00beIMHEHNE, HepeceyYeHue,
AOMOTHCHHCE. Mcnoib30BaTh CBOMCTBA: [EPEMECTUTENLHOE, COYETATENLHOE, PACIPEIEIUTENLHOE,
. . BKITIOUYCHUS.
CaoiicTBa onepanuin Haj
MHOKCCTBAMM. Hcnoab30BaTh rpaduueckoe IMPEICTABICHUE MHOKECTB IIPH OINUCAHUM PEaTbHbIX
TICPEMECTHTEIILHOC, IPOLIECCOB U ABJIEHUH, TP PEIICHUH 3a/1a4 U3 JIPYTUX y4eOHBIX PEIMETOB U KyPCOB
COYETaTeNbHOE,
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pacIpeeuTeIbHOE,

BKJIIOYEHUS.
I'paguueckoe  mpencraBieHUe
MHO’KECTB.
BeposiTHOCTD DJIeMEHTapHbIE coObITHs. (OcBauBaTh MOHSITHA. DIIEMEHTAPHOE COOBITHE, CIyd4aifHOE COOBITHE KaK COBOKYITHOCTh
cJIy4aiiHOro Ciryuaiinble COOBITHSL. [0JIArONPUATCTBYIOIIMX —3JEMEHTapHBIX COOBITMH, paBHOBO3MOKHBIE 3JEMEHTapHbIE
co0bITHSA braronpusitcTByomue COOBITHS.
JIeMEHTapHbIE COOBITHSL.
(6 9) Pemats, 3agauyM  Ha BBIYHCICHHE BEPOSTHOCTEH COOBITHI 1O  BEPOSTHOCTSIM

BepositHocTr cOOBITHI. OTBITHI
C PaBHOBO3MOKHBIMU
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiryuyaliHblidl BEIOOD.

[IpakTiueckas pabora «OMBITHI
C PaBHOBO3MOXHBIMU
HIIEMEHTAPHBIMU COOBITUSIMI

JJICMCHTAPHBIX COOBITHI cnyqaﬁHoro OIIbITA.

PemaTh 3a1auM Ha BHIYMCIICHHE BEPOSITHOCTEH COOBITHI B OMBITAX C PABHOBO3MOKHBIMHU
HIIEMEHTapHBIMU COOBITUAMHM, B TOM YHCJIE€ C TOMOIIbIO KOMITBIOTEPA.

[IpoBoauTh M M3y4YaTh ONBITBI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU (C
MCIIOJIb30BAHUEM MOHET, UTpalbHBIX KOCTEH, APYTrUX MoJesell) B XOAe MPaKTUYECKOU
paboTHI

BBenenue B Teopuio
rpagos

(4 9)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb MyTH,
CYILIECTBOBAaHHE BHUCSIUEU

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BepIIMH ¥ 4YuciIoM  pé&oep.

[IpaBHUIO0 YMHOXKEHUS.

OcBauBaTh NOHATHSA. JepeBO Kak rpad Oe3 mMKIa, BUCAYas BeplIMHA (JIUCT), BETBb
nepeBa, MyTh B IEPEBE, AMAMETP JIepeBa.

M3yyaTs cBOMCTBA [epeBa: CyLICCTBOBAHUE BHUCSIYEH BEPIIUHBI, €IMHCTBEHHOCTb ITyTH
MeEX1y IByMs BEpIINHAMHU, CBSI3b MEX/1y YUCIIOM BEPIIUH U YUCIOM pEGED.

PemaTh 3a1a4m Ha TIOWCK U MTEPEUNCIICHHUE ITyTEH B JIepeBe, ONpeIeIICHUE YUCIIa BEPITUH
unu pédep B nepeBe, 00Xxoa OWMHAPHOTO JepeBa, B TOM YHCIE C MPUMEHEHUEM IpaBuia
YMHOKEHUS
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Cuaryyaiinble
coObITHS

(8 1)

HpOTI/IBOHOJ'IO}KHOC COOBITHE.

J{narpamma Ditnepa.
OObenuHEHUE U IEpEcEeUCHUE
COOBITHH. HecoBmecTtHbie

coObiTust. Dopmysna CIOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXKEHUS BEPOATHOCTEH.
VYcnoBHas BEPOSTHOCTb.
HezaBucumelie COOBITHSL.
[IpencraBnenue CIIy4aliHOTO

OKCIICPUMCHTA B BUAC ACPCBA

OcBauBaTh NOHATHSA: B3aUMHO IIPOTHUBOIIOJIOXHBIC CO6BITI/IH, orcpanuvun Hall CO6BITI/IHMI/I,

oObeIMHEHNEe W TIepeceuyeHre COoOBITHH, auarpamma Oinepa (Ditnepa—BenHa),

COBMECTHBIC M1 HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS JBYX COOBITHI ((HOpMyINBI CIOKEHUS
BEPOSTHOCTEMN).

Pematpy 3a1aum, B TOM 4YHCII€ TEKCTOBBIC 3a7aud Ha OIpPEACIICHUE BEPOSTHOCTEH
00BEIMHEHUS U TIEpEeCeYeHHs COOBITUH C TTOMOIIBIO YHMCIOBOM NPSAMOM, 1uarpamm Dijepa,
(hOopMyIIBI CIIOKEHUSI BEPOITHOCTEH.

OcBauBaTh NOHATHSA. IPAaBWIO YMHOXCHMSI BEPOSITHOCTEH, YCIIOBHAs BEPOATHOCTD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYUYAHOTO OIIBITA.

M3yuathb cBolicTBa (ONpeieaeHus) HE3aBUCUMbIX COOBITHIA.
Pemath 3a1aum Ha ONpesIeIICHUE U UCTIOJIH30BAHNE HE3aBUCUMBIX COOBITHH.

PemaTe 3a1aum Ha NOUMCK BEPOSATHOCTEH, B TOM YHCJE YCIOBHBIX, C HCIOJIb30BAHUEM
JIepeBa CIIy4alHOTO OIbITA
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O000menue,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4aitHOTO

JTAHHBIX.
CTaTHCTHUKA.
Beposaraoctb
COOBITHSI.

DeMeHTHl KOMOMHATOPUKU

[loBTOPATH U3yYECHHOE U BBICTPAMBATH CHCTEMY 3HAHUIL.

Pemath 3agauum Ha TMpeACTaBICHHE W OINHUCAHUE JAaHHBIX C MOMOUIbIO H3yUYEHHBIX
XapakTepucTHK. PemaTe 3aga4u ¢ npuMeHeHueM rpagos.

Pemarp 3a1auyM Ha HAXOXKJCHUEC BEPOSATHOCTU CIYYAHHOTO COOBITHS IO BEPOSTHOCTSIM
9JICMEHTAPHBIX COOBITHH, B TOM YHCJIC B OIBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSAMU.

PemaTh 3aja4yu Ha HAXO0XKJICHUE BepOﬂTHOCTeﬁ O6’b€I[I/IHeHI/I$I H IICPCCCUCHUA CO6LITHI>1, B
TOM 4YHCJIC HC3aBHCHMBIX, C HCIIOJIB30BAHUECM I‘pa(bI/I‘leCKI/IX HpeI[CTaBJIeHI/Iﬁ H ACpeBa
CHy‘I&ﬁHOFO OIIBITA.

PemaTtp 3a1auu Ha nepeyrcieHre KOMOUHAIIM (YKclia IepecTaHOBOK, YHCIIa COUETaHHI ),
Ha HaXOXKJIEHUE BEPOSITHOCTEH COOBITUI ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIE C
MCII0Ib30BaHUEM TpeyroibHuka [lackamns
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10 KkJjacc (He MeHee 34 1)

Ha3Baunmue
pasaesa (TemMbl)
(4HC10 YacoB)

OcHoBHOE coiep:KaHue

XapakTepuCcTHKA JeATeJIbHOCTH 00yYAOINXCS

IloBTOpPEHUE [Ipencrarnenue naHHbiX. ([IOBTOPAATH H3YYEHHOE U BHICTPAMBAThH CUCTEMY
Kypca 9 kjacca OnmcaTeapHast CTAaTHCTHKA. .
3HAHUM.
" Oneparun Hajg  COOBITHUSMM.
q) N
HesarcumocTs coObITHIA PemaTh 3aa4M Ha IPEICTaBICHUE U ONUCAHKUE JAHHBIX.
PemaTh 3a7a4u Ha HAXO0XK/IEHUE BEPOSITHOCTEN OOBEAMHEHUS U ITEpeceUeHus] COObITHI, B
TOM YHCJIC HE3aBUCUMBIX, C HCIIOJIh30BAaHUEM TpadUUYeCKUX IPEACTABICHUN W JepeBa
CJIy4aifHOTO OIIBITA.
PemaThb 3a1a4u Ha NIepeyUCIICeHUe KOMOMHAIINI (YKCTIa TEPECTAaHOBOK, YHCIIa COYETaHUN ),
Ha HAXOXKJIEHUE BEPOATHOCTEN COOBITUH C MPUMEHEHHEM KOMOMHATOPUKH, B TOM UYHUCIE C
MCII0Ib30BaHUEM TpeyroibHuka [lackamns
DJ1eMeHThbI KomOunaropHoe npaBuio |[OcBauMBaThb NOHSATHA. KOMOMHATOPHOE MPAaBWIO YMHOXKEHHS, YIOpPsJIOYEHHas Tapa,
KOMOMHATOPUKHU  |YMHOXKEHUS. [lepecTanoBKkH. [Tpoiika OOBEKTOB, MEpPEeCTaHOBKA, (aKTOpHAT YHMCIA, COUYETAHHWE, YHUCIO COYETaHWUH,
“ ®dakropuan. Couetanus U 4uciao [TpeyroibHuk [lackas.
)

COYETaHUM. TpeyronpHuk
[lackans. Ilpaktudeckas pabota
«BpIlunciienne BeposATHOCTEN C
MCII0JIb30BAHUEM
KOMOWHATOPHBIX byHKIUH
DIICKTPOHHBIX TAOIUI»

Pemars, 3agaum Ha TEPEUYUCTICHHUE YIOPSAOYEHHBIX TIap,

TPOEK, TMepeUnCIICHHE

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB Pa3IMIHBIX MHOKCCTB.

PemaTp 3a1aun Ha MPUMEHEHHUE YUCIIA COUCTAHUN B areOpe (COKpanéHHOe YMHOKEHUE,
ouHOM HbIoTOHA).

Pemiath, npuMeHsiss KOMOMHATOPUKY, 33]]a41 HA BHIYHCIICHHE BEPOSTHOCTEH, B TOM YHUCIIe
C TIOMOIIIBIO 3JIEKTPOHHBIX TaOJIHI] B X0J1€ MPAKTUYECKON pabOThI
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I'eomerpuueckas [[‘eomerpuueckas BepoOSATHOCTh. [(OcCBaMBaTh NMOHATHE I€OMETPUUYECKOW BEPOATHOCTU. PemiaTh 3aga4yM Ha HaxXO0XJECHUE
BEPOSITHOCTH CrnyualiHplii BBIOOp TOYKM U3 [BEPOSITHOCTEH B OIBITaX, MPEACTABHUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJbHHKA, KPYyra,
4 ¢urypsl Ha IUIOCKOCTH, U3 |[0Tpe3Ka WM JYTU OKPY>KHOCTH, YUCIOBOTO MPOMEXKYTKA
4
(4 ) OTpe3Ka, U3 Iy OKPYKHOCTH
HUcnbiTanus VcnbiTanue. Ycrnex u Heyaada. (OcBaMBaTh TNMOHSATHS. HCOBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUHM (yClieX U
bepnyJin Cepust MCHBITAaHUM 10 NEPBOro [HEyAaya), CEpUsl UCIBITAHUM, HACTYIUIEHUE NIEPBOro ycrexa (Hey1auu), Cepusl UCIbITaHuI
6 ycnexa. Mcneitanus bepnyinu. |bepHyim.
q .
(6) BeposiTHOCTH CcOOBITHII B cepuu . . .
. Pemathb 3a1aumM Ha HAXO0X/IEHUE BEPOSITHOCTEN COOBITUI B CEPUU UCIBITAHUM 10 IIEPBOTO
VCIIBITAHUI bepuymu. 5
crexa, B TOM 4HCJIe ¢ IPUMEHEHUEM (DOPMYJIBI CYMMBI T€OMETPUYECKON IIPOrPECCHH.
[IpakTuueckas pabora Y ’ p bopmy y p porp
PemiaTh 3aa4d Ha HAXOXKACHUE BEPOSTHOCTEH JIIEMEHTAPHBIX COOBITUH B CEpUH
«Hcnbitanus bepHym» B )
HCIbITaHUN BepHysuIM, Ha HaXOXKICHUE BEPOSTHOCTH ONIPEIEIEHHOIO YHMCIA YCIIEXOB B
cepun ucnbiTanuil bepuymiu. U3yyars B X04e NMpPaKTH4ecKoil padoThbl, B TOM YHCIIE C
MMOMOILBIO ITU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSATHOCTHU B C€pUU HcTibITaHuil bepHyiin
Cayuaiinas Crnyuaiinas BEJIMYMHA n |(OCBOMTHL NOHATHA. CllydallHas BEJIMYWHA, 3HAYEHHE CIy4YallHOW  BEJIMYUHBI,
BeJIMYNHA pacIpenesieHe  BEPOSATHOCTEH. [paclpefesICHUE BEPOATHOCTEN.
6 MareMaThyecKkoe OXKHUJIaHUE | " . .
q . . [A3y4yath M 00CYKIaTh NIPHUMEPHl AUCKPETHBIX W HENPEPBIBHBIX CIyYaWHBIX BEIUYMH
(6 criepeus CIly4aiiHOM y yaa PHMEPBIL JCKD pep y
(poct, Bec YeJIOBEKa, YMUCICHHOCTb HACEIEHMs, JIpyrue U3MEHYHMBBIE BEJIMYHHBI,
BEJINYUHBI. [Ipumepsl

MATEMATHYCCKOI'O OKHUJaHUA KaK
TCOPETUYICCKOTO CpE€aHEro

3HAUYCHUS BECIIMYUHEIL.

[lonatne o 3akoHe OOJBIIUX
quCell. N3mepenne
BEPOSITHOCTEM  C  TIOMOIIBIO

yacToT. [IpumeHeHune 3akoHa

paccMaTpUBaBIIUECS B Kypce CTaTUCTHKH), MOJENBHBIX CIy4YailHBIX BEIUYUH, CBSI3aHHBIX
CO cIy4yailHBIMU OTIbITaMU (OpOcaHKre MOHETHI, UTPAIbHON KOCTH, CO CIIyYaiiHBIM BEIOOPOM
U T. 1.).

OcBauBaTh MNOHATHSA. MAaTEMaTUYECKOE OXHUJIAHWE CIIyYalHOW BEJIIMYMHBI  KakK

TEOPETHUYECKOE CpEIHEE 3HAYEHHE, MHUCIEpPCHsl CIYyYalHOM BEJIMYMHBI Kak aHajlor

TMCTIEpCUU YHUCIIOBOTr0 Habopa.

PemaTh 3aJauM Ha BREIYHCIICHHE MAaTEMaTHYECCKOTO OXHNIaHUA U JUCIICPCUU ,I[PICerTHOfI
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OOJIBIINX YHUCET

CJ'Iy‘l&fIHOfI BCJIIMYHMHBI 110 3a/JaHHOMY pacCHpEACICHUIO, B TOM YUCIIC 3a/la4, CBA3aHHBIX CO
CTPaxXOBaHUEM U JIOTCPCIAMU.

3HAKOMHUTBLCS C MAaTEeMaTHYECCKUM OXXHAAHUEM U ,Z[HCHepCHeﬁ HCKOTOPBIX pacnpez[eneHm“d,
B TOM YHUCJIC paCIIpCACIICHUA cnyqaﬁHoﬁ BCIIMYHMHBI

«UHUCJIO YCIIEXOB» B CEPUH UCTIbITaHU bepHyin.

I/I3yanb HacToTy COOBITHS B IMOBTOPAIOIINXCA CﬂyqaﬁHbIX OIIBITax Kak cnyqaﬁHym
BCIIMYNHY.

3HAKOMHUTBLCSI ¢ 3aKOHOM Oosbmux uucen (B Gopme bepHymn): mpu OONMBIIOM YHCIe
OINBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemiath 3ajaum Ha HU3MCPCHHUC BCpOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

OO0cy:x1aTh POJb 3aKOHA OOJIBIITUX YKCed B 000CHOBAHUM YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEM.

OO0cy:x1aTh 3aKOH OOJBIIMX YHUCENl KaK MPOSIBIEHHWE CTaTUCTHUYECKON yCTOMYMBOCTH B
M3MCHYUBEBIX SABJICHUAX, POJIb 3aKOHA OOJBIINX YHCET B MMpUpoAC U B )KU3HU YCIIOBCKA

O0o00menue,
KOHTPOJIb

(10 v)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
BeposiTHOCTB CIIy4aitHOT O
COOBITHSI. DNIEeMEHTBI
KOMOMHATOPHKHU. Crnyuaiinbie

BCJIIMYNHBI U pACIPCACICHUS

HOBTOpﬂTb HN3YYCHHOC U BBICTPAUBAThL CUCTEMY 3HAHHMH.
PemaTh 3agayun Ha IpCACTABJICHUC U OITMCAHUC NAHHBIX.

PemiaTh 3a/1a4u Ha HAXOXXJEHWE BEPOSTHOCTEH COOBITUM, B TOM YHCJIE B OMNBITaxX C
PAaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMU ~ COOBITHUSIMH, BEPOSTHOCTEH OOBEIUHEHUS W
repecevyeHus COOBITUH, BBIYHUCIATH BEPOSTHOCTH B ONBITaX C CEPUSMHU CIy4YalHBIX
MCITBITAaHUH

[Ipu paspaboTke pabodeil mnporpaMMbl

B TEMATHYCCKOM INNIAHUPOBAHHWHU JOJIKHBI OBITH YUYTC€HbI BO3MOKXHOCTH
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WCITOJIB30BAHUS DJICKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIONTUXCS y4eOHO-METOIUUECKUMH MaTepHaIaMy
(MyJIbTUMEIMHHBIE IPOTPAMMBI, DJIEKTPOHHBIE YUCOHUKHU U 3aJIa4HUKH, SJICKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1a00paTOpHH,
WUTPOBBIE MPOTPAMMBI, KOJUICKIIMK HU(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB), MCIOJIB3YEMBIMH JJII OOYYCHHS W BOCTHTAHUS
oOyuaroruxest ¢ HOJIA, mnpencraBieHHBIMH B SJEKTPOHHOM (LM(PPOBOM) BHUJE U pEATM3YIOUUMHU  JAUJIAKTUYECKUE
Bo3MoxkHOCTH KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUM.
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MNOAXOAbI K OHEHUBAHUIO IVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHMUSA

OCHOBHBIMM METOJaMU NPOBEPKH 3HAHUHM M yYMEHUN OOyYarouiuxcsl Io
MaTeMaTHKe SIBIISIOTCA YCTHBIA OMPOC W MUChMEHHbIe paboTel. K muchMeHHBIM
dopMaM KOHTpOJIA OTHOCATCS: MaTeMaTHYECKHUE AUKTAHTBI, CAMOCTOSITEILHBIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 3aJJaHUS U TECTHI.

OcHOBHBIE BHJIbI NPOBEPKU 3HAHUN — TeKywias W uroromas. Tekymias
IpOBEpPKa MPOBOJAUTCS CUCTEMATUYECKH M3 ypOKa B YpPOK, a HTOroBas — IIO
3aBEpUICHUH TeMBI (pa3jiena), HIKOJIBHOTO Kypca.

[Ipy ouEHMBaHMM IUTAHUPYEMBIX pE3YyJIbTaTOB OOYUYEHUS MAaTEMaTUKe
oOyuvaromuxcst ¢ HOJIA HeoOXonMMo y4WTHIBaTh TaKW€ WHIWBUIYaJIbHBIC
OCOOCHHOCTH HX pa3BUTHS, KAaK: YPOBEHb pPa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIAJICHUSI YCTHOM peublo, dHepreTndeckue pecypcesl odyuaromuxcs ¢ HOJA. s
KaXJIOTO 00Yy4aroIlerocsi y4uTeslb NoA0MpaeT HHANBUIYAJIbHBIE (POPMBI KOHTPOJIS
pe3yJIbTaTOB O0y4YEeHUSI MaTeMaTHKE.

Junst  oOywarommxcss ¢ HOJIA HeoOXoaumo yBenu4YeHHE Bpems s
BBINOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaloT.

KoHTpoJsibHBIE, = CamMOCTOATENbHbIE M  MpPAaKTHYECKUe paboThl  Mpu
HEOOXOAMMOCTH MOTYT MpEAJIaratbCs C KCIOJIB30BAHUEM 3JIEKTPOHHBIX CHCTEM
TECTUPOBAHUS, WHOTO IPOrPaMMHOIO oOOecrneueHus, 00eclneynBaoUil MpH
HEOOXOMMOCTH MOXHO UCHOJb30BaTh TEKCTHI C KPYMHBIM MIPUPTOM; TPUMEHATD
KOHTPOJIBHBIE U3MEPUTENH C OTACIIBHBIMU AJIEMEHTAMH PELICHUS; HCII0Ib30BaTh
AITOPUTMBI IIPU PELICHUHA YPABHEHHUI U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTENH C
rOTOBBIMU TpadukaMu (QYHKIMM U JauarpamMMaMH; HCIIOJIb30BaTh OHJIAH
TECTUPOBAHHUE C BLIDOPOM OTBETOB.

Texyuuii KOHTPOJIb B (hOpME YCTHOTO OMPOCA MPU HU3KOM KauyeCTBE YCTHOM
AKCIPECCUBHOW peun O0OydYaromuxcss HEOoOXOAUMO 3aMEHSTh MHUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOil 1EIBI0O MOTYT HCIHOJNb30BATHCA TECThl M TECTOBBIC
3ananust w3 bubmmorexku MOI (POII) na mobom stane ypoka. C NOMOIIBIO
TaKMX 3aJaHUd M BOINPOCOB 3HAYMUTENHHO TMPOIIE MOA0OpaTh Marepuan Jis
KOHKPETHOIO Kj1acca, 00y4arolerocs, COOTBETCTBYIOUINI YPOBHIO €r0 pa3BUTUA U
BO3PACTHBIX OCOOEHHOCTEM.

CIHEIUAJIBHBIE YCJIOBUSA PEAJIM3AIIUA JTUCIHUATIIJINHBI

B cnyuae HeoOxomumocTy (BBIpaKEHHBIC JBUTATEIBHBIC PACCTPOMCTBA,
TSDKEJI0€ TIOpaXXEHUE PYyK, MPENSITCTBYONee (HOPMUPOBAHUIO TPaOMOTOPHBIX
HaBBIKOB) pabouee mecto obOyuatomerocs ¢ HOJIA momkHO OBITH cCrielMaIbHO
OpraHWU30BaHO B COOTBETCTBUU C OCOOCHHOCTSMH OTPAHMYCHUN €T0 30POBBS.
HeoOxogumo  mpemyCMOTpeTh  HadW4We  MEPCOHANBHBIX  KOMITHIOTEPOB,
TEXHUYECKUX TPUCIIOCOOJICHNH (CIeluanbHas KiaBuaTypa, Pa3IMyHOTO BHUIA
KOHTAKTOPBI, 3aMEHSIONINE MBIIIb, JOKOHCTHKH, TPEKOOJbI, CEHCOPHBIC
TIJIQHIIETHI).

JlomKkHBI OBITH CO37aHBI YCIOBHUS M1l (DYHKIIMOHUPOBAHUS COBPEMEHHOM
MHPOPMAITMOHHO-00pa30BaTEeILHON CPEIbl, BKIIFOYAOIIEH
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AJIEKTPOHHBIE WH(OPMAITMOHHBIE PECypChl, JJIEKTPOHHBIE 00pa30BaTEIbHBIC
pecypchl,  COBOKYMHOCTh WH()OPMAITMOHHBIX, TEXHOJIOTHUH,
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOIINX TEXHUYECKUX CPEJICTB U
TEeXHOJOTUH (B TOM yucie, Quen-TpeHaxxepoB, HHCTpyMeHTOB Wiki, 1u(ppoBbIX
BUJICO MAaTepHalioB, BUPTYyaJIbHBIX JlabopaTopuidi W JAp.), OOecreunBarOUUX
JOCTIKEeHHE KaxabpiM oOyyaromuMes ¢ HOJIA makcuManbHO BO3MOXKHBIX ISl HETO
pe3yabTaToOB oOy4eHwUsl. Hampumep, HCIOJIb30BaHUE COBPEMEHHOMU
oOpa3oBarenbHON cpefoii B oOydenun martematuke nereil ¢ HOJA sBustorcs
pecypchl 00siauHoM uHTepHeT- miargopmbsl MO (POII), koTopele comepxar
HE0OX0aMMBbIe 00pa30BaTeIbHBIC MaTEPUAIbl, HHCTPYMEHTHI IS WX CO3JaHUS U
peIaKTUPOBaHUsl, BUPTyabHbIC 1a00OpaTOPUH.
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