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HOACHUTEJIBHASA 3AIINCKA

Oo01mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

[Iporpamma yuebHOro npeamera «Maremarukay pa3padOoTaHa Ha OCHOBE
denepanbHOro TroCyJapCTBEHHOTO 00pa30BATENBbHOIO CTAaHJIApTa OCHOBHOIO
oOmero o0pa3oBaHMsi C Y4Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABIBIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHWIO, W TPAJHUIMA POCCHHCKOTO
00pa3oBaHUsl, KOTOPhIE OOECIEUYMBAIOT OBJIAJCHUE KIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIFOIIIUMHU OCHOBY ISl HEMPEPHIBHOTO OOpa30BaHMS M CaMOpPa3BUTHS, a
TaKXKe IIEIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHHOTO
pa3BuTHs oOyuaromuxcsi. B mporpamme ydrensl ujen u nojoxxkerus Konmemmmm
pa3BuUTUs MaTemMaTthueckoro oOpaszoBanus B Poccuiickoit ®@enepanuu. B smoxy
uu(ppoBoil TpaHchopmali Bcex chep YeT0BEUECKOM eATETbHOCTH HEBO3MOXKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOl MaTreMaTH4eCKOn
MOJTOTOBKU. Y)K€ B IIKOJE MaTeMaTWKa CIY)KHT OIOPHBIM TPEAMETOM JIIs
W3YYCHUS] CMEXHBIX TUCIUIUINH, a TIOCIEe IIKOJBl PEaTbHOW HEOOXOIMMOCTHIO
CTAaHOBUTCSl HEMpEphIBHOE OOpa3zoBaHHEe, 4YTO TpeOyeT MOJHOLEHHON 0a30BoM
00111€00pa3oBaTeIbHON MOATOTOBKM, B TOM YHCJI€ W MaTeMaTU4ecKoll. ITo
0oOyCJIOBIIGHO T€M, YTO B HAIlld JIHA PACTET YUCIO Tpodeccuii, CBI3aHHBIX C
HETMOCPE/ICTBCHHBIM TNPUMEHEHUEM MaTEeMaTUKH: U B chepe IKOHOMHKH, U B
Ou3Hece, U B TEXHOJOTHMUYECKMX O0JacTsIX, M Jake B TyYMaHUTapHBIX cdepax.
Takum 00pazom, Kpyr oOydaromuxcs, JUisi KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM TIPEIMETOM, PACIIIUPSICTCS.

[IpakTuueckass TMOJE3HOCTh MaTEMaTUKH OO0yCIOBJIEHAa TEeM, UYTO €€
OpeIMETOM  ABISIIOTCS  (DyHIaMEHTaldbHbIE  CTPYKTYpbl  HAIlero  Mupa:
IPOCTPAHCTBEHHBIE (POPMBI W KOJMYECTBEHHBIC OTHOIICHHUS OT MPOCTCHIIHNX,
YCBAaMBAEMbIX B HEMOCPEACTBEHHOM  OIBITE, JO JOCTaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX JIJII Pa3BUTHs HAYYHBIX W TPHUKIQJHBIX HJCH. be3 KOHKpeTHBIX
MaTEeMaTUYECKUX 3HAHWW 3aTPyJAHCHO TOHUMAaHWE TIPUHIIMIIOB YCTPOWCTBA U

HCIIOJBb30BaHUA COBpGMGHHOﬁ TCXHUKHU, BOCITpUATHC u HHTCPIIPCTAUA



Pa3HOOOpa3HOW COIMATBHOM, SKOHOMUYECKOW, MOJUTHYECKON UHGOpMAIIIH,
Manod(ppexkTBHa TMOBCENHEBHAs MpakTUYecKas JeATeIbHOCTh. Kaxaomy
YEJIOBEKY B CBOEM JMKU3HM INPHUXOAMTCS BBIIOJIHATH PACUYETBl U COCTaBIATH
QITOPUTMbI, HAXOAUTh W TPUMEHSATH (QOPMYJNbI, BIAJAETh MNPAKTUICCKUMU
nprUeMaMu TE€OMETPUYECKHX H3MEpPEHUN U MOCTPOCHMM, 4YMTaTh WH(GOpPMALUIO,
MPEICTABIICHHYI0O B BHJE TaOJMIl, AUarpaMM W TpadUKOB, KUTh B YCIOBHSX
HEONPEeIEICHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4yalHbIX COOBITUH.

OOHOBpEMEHHO C paclupeHueM cep NPUMEHEHUsT MaTEMaTUKH B
COBpPEMEHHOM O0IIIecTBE Bce 0ojiee BaXKHBIM CTAHOBHUTCS MAaTEMATHYECKUN CTUITh
MBIIIJICHUSI, TPOSBISIOIIMNACA B ONpPENENEHHbIX YMCTBEHHBIX HaBblKax. B
poLecce U3YYEHUS MaTEMaTUKH B apCeHA] NPHUEMOB W METOJOB MBIILJICHUS
YeJoBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIYKUUS W JI€TyKLHUS,
0000IIeHNEe M KOHKpETW3allMs, aHalu3 W CHUHTE3, Kiaccupukamus u
cucTeMmarusanus, adcTtparupoBaHue H aHajorus. OOBEKThl MaTeMaTHYECKHX
YMO3aKJIIOUCHUW, TMpaBuja MX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M
JOTHYECKHX TOCTPOEHHUH, CIOCOOCTBYIOT BBIpAOOTKE yMEHHS (OPMYJIUPOBATD,
000CHOBBIBaTh M JIOKA3bIBaTh CYKJEHHUS, TEM CaMbiM pa3BUBAIOT JIOTMYECKOE
MbllIeHne. Benymas ponb NOpUHAMIEKUT MaTeMaTUKE U B (OPMHPOBAHUU
AITOPUTMHUUYECKON KOMITOHEHTHI MBIIIJICHUS] U BOCIIUTAHUM YMEHHI JIEWCTBOBATH
10 3a/laHHBIM QJITOPUTMAM, COBEPIIEHCTBOBATh W3BECTHbIE U KOHCTPYHPOBATH
HOBBIC. B mporecce pereHus 3agad — OCHOBOM y4YeOHOW ACATENHHOCTH Ha
ypOKax MaTeMaTUKU — Pa3BUBAIOTCS TAKXKE TBOpUYECKas M MPHUKJIAJHAS CTOPOHBI
MBIILJIEHUS.

OOydeHne MareMaTHUKE JaeT BO3MOXKHOCTb pa3BHBAaTh Yy OOyYaroIIUXCS
TOYHYIO, pallMOHAIBHYIO U MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hamboliee
NOJXOJSIINE SI3bIKOBBIE, CHMBOJUYECKUE, Tpad)UUECKUe CPEICTBA IJIs1 BIPAXKEHUS
CYKJIEHUI W HaTJIAIHOTO UX MPEACTaBICHUS.

HeoOxoaumMbiM ~ KOMIIOHEHTOM  OOWIEH  KyJIbTypsl B  COBPEMEHHOM
TOJIKOBAaHUU  SBJISIETCS  O0Iee  3HAKOMCTBO €  METOJAaMU  IO3HAHUSA

I[CﬁCTBPIT@JILHOCTPI, MNpCaACTAaBJICHUC O IIPCAMCTC M MCTOHAX MATCMATHKH, HX



OTIMYUNA OT METOAOB JPYTUX €CTECTBEHHBIX M TyYMaHUTapHbIX HaykK, 00
OCOOEHHOCTSIX MPUMEHEHUs MAaTEMAaTUKH JUIsl PEIIeHUS] HAYYHBIX M MPHUKIIATHBIX
3amay. Takum oOpa3zom, MaTemMaTHuecKoe OOpa30BaHHME BHOCUT CBOMl BKJIaJ B
(opMupoBaHue o01IeH KyIbTYphl YETOBEKA.

N3yyeHne MaTreMaTUKH TakXke CIHOCOOCTBYET ACTETHUYECKOMY BOCIHUTAHUIO
YeJIOBEKAa, NMOHMMAaHHUI0 KpPacoOThl M M3SIIECTBA MATEMATHYECKUX PaCCYKICHHM,
BOCIIPUSTHIO TEOMETPUUYECKUX (OPM, YCBOECHUIO UJIEU CUMMETPUH.

Koppekimonno-pa3BuBaromuii [IOTEHIUAJI y4eOHOro rpeaMera
«MaremMaTuka» COCTOMT B OOECIEUEHUH BO3MOXXHOCTEH MJii TNPEosI0JICHUs
CJIEIYIOIUX CHeU(PUUECKUX TPYAHOCTEN CIAENBIX 00yYaroUuXcsl:

o (GparMeHTapHOCTh WM HCKaKEHHOCTb MPEJICTaBICHUNA O pPEabHBIX
00BEKTaxX U Impoueccax;

o OTCYTCTBHE HEOOXOAMMBIX CBEEHUI 00 OKPYIKAIOIIEM MUPE;

o OTCYTCTBHE COLIMAIBHOIO ONBITA M, KaK CJIEJCTBUE, HEBO3MOKHOCTh
yCHEemHOro (GOpMHUpPOBAHUA psAJia TMOHATUMA, PEUICHUS CIOKETHBIX U IMPAKTHKO-
OpUEHTHPOBAHHBIX 33/1a4;

o TPYAHOCTH BOCHPUSTHUS Tpaduyeckoil MHPOPMALMU U BBIIOJIHEHUS
JTH00BIX Tpadrueckux padoT, OrpaHUuYEHHbIE BO3MOKHOCTH MOCTPOCHHIA;

o 3aMeJIJICHHBIN TeMI paboThl BOOOIIE M HU3KAask CKOPOCTH BBIITOJIHEHUS
MUCbMEHHBIX padOT B YaCTHOCTH;

. HU3Kasl TEXHUKA YTCHUS.

IIpeoionenre yka3aHHbBIX TPYAHOCTEH JTOJKHO OCYILECTBIATHCA HA KaXKIOM
YPOKE YUYHUTEIEM B MPOLECCE CIEHUANbHO OpPraHWM30BAHHONM KOPPEKLMOHHOU

paboTHI.

Iesn usyyenus yyeOHOro npeamera «Maremaruka»
[TproputeTHBIMH LIETIMU 00yUEHUSI MaTeMaTUKe B 5—9 Kitaccax SBIISIOTCS:
o dbopMHpOBaHUE IIEHTPATBHBIX MaTEMaTHYECKUX MOHATUH (YHUCIIO,

BEJIMYMHA, TeoMeTpuueckas ¢urypa, MNEpeMEHHas, BEPOSTHOCTh, (QYHKINA),



o0ecneunBaloIIUX [PEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MaTEMaTHYECKOIo
o0pa3zoBaHus 00YUYaIOIINXCS;

. NoJBEJIcHNEe OOYyYaroIMUXCsl Ha JOCTYIIHOM [UIsi HHUX YpPOBHE K
OCO3HAaHMIO B3aMMOCBS3M MAaTeMAaTUKH U OKPY’XKAIOIIEr0 MHUpPA, IOHUMaHHE
MaTeMaTHKH KaK 9acTu oOIIeil KyJIbTyphl YEIIOBEUECTBA,

. pa3BUTHE  HWHTEIUICKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEN
oOydaromuxcs, MO3HABATEIHPHONH aKTUBHOCTH, WCCIIEIOBATEIbCKUX YMEHUH,
KPUTHYHOCTH MBIIIJICHHS], UHTEpEca K U3YUCHUIO MAaTEMaTHKH;

. ¢opmupoBanre (YHKIIMOHAIBHOW MaTEeMaTUYeCKOW T'paMOTHOCTH:
YMEHHsI PACIO3HABAaTh MPOSBICHUS MAaTeMAaTUYECKUX TMOHITHHA, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEaJbHBIX JKU3HEHHBIX CUTYalUsX W MPU U3YyUYEHUHU JPYTHX
yu4eOHbIX TPEJAMETOB, TPOSIBICHUS 3aBHCUMOCTEH U  3aKOHOMEpPHOCTEH,
dbopMyIMpOBaTh X HA S3bIKE MATEMAaTUKU M CO3/aBaTh MaTeMaTHUECKHUE MOJIEIIH,
OPUMEHATh OCBOEHHBIM MaTeMaTWYeCKU ammapar A pelieHus IPaKTHKO-
OPHUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U OICHUBATh IOJyYEHHBIC
pe3yIbTaThI.

KoppekIiroHHblie 3a1a4u:

. Pa3zButue ocs3aTeNbHOr0, 3pUTEIBHO-OCA3ATENBHOT0 (y CIHENbIX C
OCTaTOYHBIM 3PEHHUEM) U CIIyXOBOI'O BOCHIPUSATHUS.

o dopmupoBaHNE HABBIKOB OCSA3aTEIBHOTO, 3PUTEIHHO-0CI3ATEILHOTO

(y ciensIX C OCTaTOYHBIM 3PEHHUEM) U CIIyXOBOT'O aHAJIM3A.

o PazButre u koppekuus ocsi3aHus U MEJIKOM MOTOPHUKH.

o Pa3BuTne npon3BOJILHOIO BHUMAHHS.

o Pa3Butne u koppekuusa naMsTu.

o Pazgutne w® KOppeKuus JIOTMYECKOTO MBIIUICHHUS, OCHOBHBIX

MBICJIUTCIIBHBIX onepaunﬁ.

o [Ipeoonenrie THEPTHOCTU NICUXUYECKUX MPOLIECCOB.
o Pa3BuTre nnanornyeckor 1 MOHOJIOTUYECKON PEUH.
o [Ipeononenue Bepbamusma.



o OOyueHnue mpaBWwiaM 3alUCH  MaTeMaTUYeCKux  QopMyn U
CHelualbHbIX 3HAKOB penbeHOo-ToueuHoM cuctemsl JI. bpaiins.

o OOyuenue mpueMaM MpeoOpa3oBaHUSI MATEMATHYECKUX BBIPAKCHUIN
Ha OpailIeBCKOM MEXaHWYECKOW MeYaTHONW MAaIlIMHKE.

o Pa3BuTre HaBBIKOB OCSA3aTENIBHOIO M 3PUTEIBHO-0CA3ATENBHOTO (Y
CJIETIBIX C OCTATOYHBIM 3pEHHEM) OOCIEelIOBaHUS U BOCHPUATUS pPelbe(HBIX
U300paKEHUN, TEOMETPUUYECKUX YepTexel, rpadukoB PyHKIUHN U Jp.

o @OopMHUpPOBAHUE YMEHUS BBINOIHATH N€OMETPUYECKHUE ITOCTPOECHUS U
YEepTEKHU, CTPOUTHh Tpaduku QyHKIUN HAa KOOPAMHATHOM TUIOCKOCTH C TOMOIUIBIO
CIIEHMAIIBHBIX YEPTEKHBIX NHCTPYMEHTOB.

o CoBepilIeHCTBOBaHHE  CHELHMAIBHBIX MPUEMOB OOCIEIOBaHUS U
U300paKEHUS U3yYaeMbIX OOBEKTOB.

o @opMHUpPOBAHUE, YTOYHEHHE WIM KOPPEKLIHS NPEACTABIECHUNA O
IIpeaMeTax U Ipoueccax OKpyKarolen JeHCTBUTEIIBHOCTH.

o @OpMHpPOBAHUE W COBEPLICHCTBOBAHME YMEHHUS PACIO3HABATh
CXOJIHBIE MPEAMETHI, HAXOAUTh CXOJHBIE U OTIIMYUTENIbHBIE IPU3HAKU ITPEIMETOB
Y SIBJICHUM, UCITOJIB3Ysl COXPaHHbIC aHAIIU3ATOPBI.

o @OpMHUPOBAHUE U COBEPIICHCTBOBAHUE YMEHHMS HAXOAUTH PUYNHHO-

CIICACTBCHHBIC CBA3H, BHIACIIATH I'NITaBHOC, 0606H121TL, ACJIaTb BBIBOJBI.

o CoBeplIeHCTBOBAaHME HAaBBIKOB  BEepOajJbHOM W HeBepOalbHOU
KOMMYHUKALIVH.

o CoBepuieHCTBOBaHUE YMEHUS OPUEHTUPOBATHCS B
MUKPOIIPOCTPAHCTBE.

o dopmupoBaHue PaMOHATBHOTO TMOAXOAA K PELICHUI0 Y4eOHBIX,

OBITOBBIX H HpO(bGCCI/IOHaJII)HBIX 3a71a4, pa3BUTHUC AHAJIUTUKO-IIPOTHOCTHUYCCKUX

YMEHHU U HABBIKOB.

AnreOpa sBisieTCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOM IIKOJBI: OHA
o0OecreynBaeT W3ydyeHue APYruxX JUCUUIUIMH, KaK €CTECTBEHHO-HAYyYHOI'O, TaK U

T'YMAHUTApHOIroO NOHUKIIOB, €€ OCBOCHHUC H€O6XOI[I/IMO A IIPOJOJIKCHUA



oOpa3oBaHMsi U B TOBCEIHEBHOW >XM3HHU. PazBuTHe y 0OydarommXcs HayYHBIX
NPEICTABICHUNA O MPOUCXOXKACHUU W CYIIHOCTH anreOpandeckux aOCTpakKIuy,
CIoco0e OTpaKeHUsI MAaTEMAaTUYECKON HAYKOU SIBJICHUHN U MPOILIECCOB B MPUPOJC U
oOI1ecTBe, PO MaTEMaTHYECKOTO MOJETUPOBAHUS B HAYYHOM MO3HAHUU U B
NPaKTHKE CHOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KauecTB
MBIIIJIEHUS, HEOOXOIMMBIX ISl aJJanTallid B COBPEMEHHOM IHGPOBOM OOIIECTBE.
N3ydyenne anreOppl e€CTECTBEHHBIM 00pa3oM 00ecleYrBacT pa3BUTHE YMEHUS
HaOII0aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU
MBIIIJIEHUSI, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSA U
BBIBO/IbI, (POpMYIIHpPOBaTh yTBEpKACHUSA. OCBOCHUE Kypca anreopsl 00ecneynBaeT
Pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS O0YJArOIINXCS: OHU UCTIONB3YIOT JCTyKTHBHBIC
U UHIYKTUBHBIE PAcCyKJeHHUs, 0000IIEHNE U KOHKPETHU3aluio, adcTparupoBaHme
u aHamoruto. OOydeHue anreOpe mpeanonaracT 3HAYUTEIbHBIM 00BEM
CaMOCTOSITENIbHOM  J1eATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOATEIbHOE
peleHre 3a7ad €CTECTBEHHBIM 00pa3oM SIBIISIETCS peanu3alueil 1esTeTbHOCTHOTO
MpPUHIUINA O0yYEHUSI.

B cTpykType mporpamMmbl y4eOHOTo Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEPKATENBbHO METOAuYeckue nuHuu: «Yucna u
BBIYHCIICHUS; «ANredpanueckre BBIPAKCHUSN»; «YPAaBHCHUS U HEPABEHCTBAY;
«DynHkuny. Kaxnas u3 3TuX colepKaTelbHO-METOUUECKIX JTHHUN pa3BUBACTCS
Ha TPOTSHKCHHHM YEThIpeX JIeT W3Y4YEHHs Kypca, €CTEeCTBEHHBIM 00pa3oM
neperieTasch U B3aUMOJICUCTBYS C APYTMMH €ro JWHUAMH. B xome usyueHus
Kypca OOydYamImUMCs MPHUXOAUTCA JIOTHYECKH pacCyXAaTh, HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U € 3TUM 1€€CO00pa3HO BKIIOYHUTH B
IpOrpamMMy HEKOTOPBIE OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHbBIE Pa3/Ieibl
MaTeMaTU4eCKoro o0pa3oBaHusl U CHOCOOCTBYIONIUE OBIAJCHUIO OOYyYaIOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MAaTeMaTHYeCKOro s3blka. TakuM o0pa3oM, MOKHO
yTBEPXKAaTh, UYTO COJCPKATEIbHOH W CTPYKTYpHOH OCOOEHHOCTBIO Kypca

«Auredpay» SBISETCSA €ro MHTErPUPOBAHHBIN XapakTep.



Conepxanue nuHUM «YWclia W BBIUUCICHUS» CIY>KUT OCHOBOM IS
JTANbHEHIIIET0 M3yYeHUS] MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIHUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO TTPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCETHEBHOM
XKu3HH. Pa3BuTHE MOHATHS O YKCIIE B OCHOBHOM IITKOJIE CBSA3aHO C PAIlMOHATBHBIMU
U UppAllMOHAIBHBIMM  YHUCIaMH, (POPMHUPOBAHUEM  TMPEACTABICHHA O
JNEHCTBUTEILHOM 4YHCIIE. 3aBEepIICHUE OCBOCHHUS YHCIOBOW JMHUU OTHECEHO K
cTapiieMy 3BeHy 001ero oopa3oBaHusl.

Conepxxanue JAByX aireOpanueckux JHHUM —  «AJdrebpandeckue
BBIPOKCHUS» W «YPAaBHCHHsS] M HEPABEHCTBA» CIIOCOOCTBYET (OPMHPOBAHUIO Y
oOydJaronmxcsi MaTeMaTHYECKOTO armapaTra, He0OXOIUMOTO JUIsl pelieHus 3aaad
MaTeMaTUKH, CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B
OCHOBHOW IITKOJIE Y4YEOHBIA Marepuaa TPYNIUPYETCS BOKPYT palrOHATBHBIX
BbIpOKEHUN. AJreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMaTUKH KakK s3bIKa s
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJICJICH, OMHMCAaHUSA TIPOIECCOB U SBICHUU
peanpbHOrO MHpa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe aibHEHIIee
pPa3BUTHE QJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOr0, B YaCTHOCTH, IS
OCBOCHHMS Kypca WHPOPMATHKH, U OBJAJICHWEC HaBBIKAMHU JCTYKTHBHBIX
paccyxnenuid. [Ipeo6pazoBaHre CHMBOJIBHBIX (POPM BHOCUT CBOM CHICITU(PUICCKUIA
BKJIJl B Pa3BUTHE BOOOPaKEHUS, CITOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRBY.

Conepxanne  (GyHKIHOHATBHO-TpAaUYECKONH  JIMHWM  HAIEJICHO  HA
MOJIydeHre  OOydyaloIUMHCS  3HAHUW O  (PYHKIUSAX KAk  BaKHEWIen
MaTEMaTUYECKOH MOJETU i ONHWCAHWS W HCCIASAOBAHHUS Pa3HOOOpPA3HBIX
IPOIIECCOB W SIBIIGHUN B mpupoje W obmectBe. M3yuenume sToro marepuana
CITOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHS MCIIOJIb30BaTh Pa3JIMUHbBIC
BBIPA3UTENBHBIC CPEJCTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJUYCCKUE,
rpadguyeckue, BHOCUT BKJIaJ B (OPMUpPOBAHUE TIPEACTABICHUM O POJHU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

Crnenys mpecTaBICHHON pabodeil mporpaMMme, HaurHas ¢ CEABMOTO Kiiacca

Ha YpPOKax TICOMCTpPpUHU 06yqa}omm?1051 YUUTCA IIPOBOAUTL JOKA3aTCIBbHBIC
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pacCyXJIeHHs, CTPOUTh JIOTUYECKHE YMO3AKIKOYEHUS, JOKAa3bIBATh HCTUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIAEHUS «OT
OPOTUBHOTO», OTJINYAaTh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
yTBepkeHus. OOywarouuii, OBJaJAEBIIMM HCKYCCTBOM pacCyklaTh, Oynaer
IPUMEHSTH €r0 U B OKPY’KAIOIIEH KU3HH.

Llenpro U3y4eHHsI TEOMETPUU SIBJIAETCS MCIOJBb30BAHUE €€ KaK NHCTPYMEHTA
IIPU PELICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3a]a4, BCTPEUAKOLIUXCS
B peasibHOM kn3HH. OKOHYUBIINM KypC T€OMETPUU 00YyYarOIINiCs TOKEH ObITh B
COCTOSIHUM OIPEACIUTh T€OMETPUUYECKYI0 (PUTYpYy, ONMUCATh CJIOBaMHU JaHHBIN
YEepTeK WIA PUCYHOK, HAWTH IUIOMIANb 3EMEIBHOIO0 YyYacTKa, pacCUMTaTh
HEOOXOIMMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0emsi Uitk TpeOyeMble pa3Mephl rapaxa
JUIsl aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpasi, BbIUMCIUTEIbHAS JMHUS B
WU3YYECHHUH T'€OMETPUH B LIKOJIE.

Yuurtento peKOMEeHyeTcs oA0MPAaTh 3a/1a4k MPAKTUYECKOTo XapakTepa AJis
paccMaTpUBaeMbIX TEM, YUYUTh JIETEN CTPOUTh MATEMATUYECKUE MOJEIN PEATBHBIX
KU3HEHHBIX CUTYallMil, NPOBOAUTH BBIYHMCIECHHUS M OLICHUBATh aJE€KBaTHOCTH
MOJIyYEHHOro pe3ynbTaTa. KpailHe BaXKHO MNOJYEPKHBATH CBSA3U TIEOMETPUU C
IpYTrUMU MpeMETaMH, MOTHUBUPOBATh HCIIOJIb30BaTh ONpEEIICHUS
reOMETPUUYECKUX (PUTYp U MOHATHUH, JEMOHCTPUPOBATH MPUMEHEHHE MOJTYUEHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUJHBI B TeMax
«BekTopb», «TpUrOHOMETPUYECKHE COOTHOWICHUS», «MeTon KOoopaWHAT» U
«Teopema ITudaropay.

B coBpemeHHOM LIUPPOBOM MHUpPE BEPOSTHOCTh U CTATHCTHKA MPUOOPETAIOT
Bce OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIOKEHHH, TaK
U UX POJU B 00pa30oBaHUU, HEOOXOJUMOM KakJI0My uejoBeKy. Bo3pacraer yucio
npodeccuid, Mpu OBJIAJICHUN KOTOPBIMU TpeOyeTcs xopolas 0a3oBas MOJr0TOBKa
B o00JacTh BEpPOATHOCTM W CTATUCTUKM, Takas MOATrOTOBKAa BakHAa MJis
IPOJOJIKEHUs 00pa30BaHUs U IJisl yCHEIHON TPO(eCcCHOHANBHON Kaphephl.

Kaxxnplil yenoBeK MOCTOSAHHO NMPUHUMAET PEIIEHUS Ha OCHOBE MMEIOLIUXCS

Y HCTO JaHHBIX. A JIIsA 00O0CHOBAHHOTO IpUHATHA PCIICHHUA B YCIIOBUAX
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HEeJ0CTaTKa WM M30bITKa HHPOPMAIMU HEOOXOAMMO B TOM YHUCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIILIICHHUE.

NMeHHO T03TOMy OCTPO BCTaJia HEOOXOAUMOCTh CGHOPMHPOBATH Yy
oOyyaroruxcsi GyHKIIMOHATBHYIO0 TPAMOTHOCTb, BKIIIOUAIOIIIYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMON  COCTaBJISIIOIICH  YMEHHME  BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh MH(OPMAIUIO, PEJCTABICHHYIO B Pa3IMUHbIX (JOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEaJbHBIX IMPOIIECCOB W 3aBUCHUMOCTEH,
IPOU3BONTH MPOCTEHIHE BEPOSATHOCTHBIE pacUYeThl. 3HAKOMCTBO C OCHOBHBIMU
npuHIMNIaMu cOopa, aHaidW3a W MPEACTABJICHHS JAaHHBIX U3 PAa3IUYHBIX cdep
KU3HU OOIleCTBA W TOCYJapCTBa MPUOOIIAET O00YyYaIOIMIMXCS K OOIIECTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWKH Pa3BUBACT HABBIKM OPTaHHU3AIUU
nepebopa U IMOJCYETAa YUCIa BAPUAHTOB, B TOM YHCIIe, B MPUKIAAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU Teopuu rpadoB co3JaeT MaTeMaTUUeCKUi (yHIaMEHT
uist  OPMUPOBAHUS KOMIIETEHIIMM B 00JacTH WHPOPMATHKUA U IUDPOBBIX
TexHojoruid. [loMUMO 3TOrO, TpPH M3YYCHHH CTATHCTHKH U BEPOSTHOCTH
oOoramaroTcsl MpeACTaBICHUSI O0YYalOUIMXCSi O COBPEMEHHOM KapTHHE MHupa U
METO/IaX €ro HuccleoBaHusi, (OpMUpYETCs MOHUMAHUE POJH CTATUCTUKH Kak
UCTOYHHKA COIMAIBbHO 3HAYMMOW WH(OpMAMM © 3aKIaJABIBAIOTCA OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JaHHBIMH IEISAMH B CTPYKTYpPE MPOrpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKA)» OCHOBHOW IITKOJIBI BBIICTICHBI CIICAYIOIINE
coJiepKaTesbHO MeTonyeckue Juaun: «lIpencrapienrue NaHHBIX U ONKcaTeIbHas
CTaTHCTUKa»; «BeposATHOCTB»; «JJIeMEeHThl KOMOWHATOpUKM»; «BBemeHue B
Teopuro TpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue  JaHHBIX W ONKcATeNIbHAS
CTaTUCTUKa» CIYXKUT OCHOBOW mJisi (OpMUPOBaHHS HABBIKOB pabOTHl C
uHdopMaIel: OT YTEHUS M HMHTEPIpeTaluy WH(POpPMaIlUU, MPEICTaBICHHON B
TabNMIaX, Ha JauarpaMmax M rpadukax g0 cOopa, NpeACTaBICHHUS U aHaIu3a
JAHHBIX C WCIOJIb30BAaHUEM CTATUCTUYECKHX XapaKTePUCTUK CPEIHUX U

paCcCCUBaHUA. PaGoras ¢ JaHHBIMH, 06yt1a1011mec;1 y4yarcia CUYUTBIBATb H
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UHTEPIIPETUPOBATh JaHHBIC, BBIIABUIAaTb, APIryMEHTHUPOBATb U KPUTHUKOBATH
OpOCTEUIIME TUIMOTE3bl, PA3MBIIUIATE HAJ  (aKTOpamu, BBI3BIBAIOLIUMU
U3MEHYUBOCTb, M OLICHMBATh MX BIHMSHUE HA PACCMATPUBAEMBIE BEJIWYHMHBI U
MIPOLIECCHI.

NHTYyHTHBHOE MpPENCTABIEHUE O CIYyYalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHLMN CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
W3YUYEHHUSI TEOPUHU BEPOSTHOCTEN. bonblI10oe 3HAUEHUE 3/1€Ch UMEIOT IPAKTUYECKUE
3a1aHus, B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOJUTCA KaK Mepa MpaBiONojo0us CIydailHOro
coObrTus. Ilpm m3yueHuun Kypca oOydaromiyecss 3HAKOMSTCA C MPOCTEUIIUMU
METOJAaMU  BBIYUCJICHUS BEPOSATHOCTEW B  CIyYaWHBIX OKCIIEPUMEHTax C
PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOIIMMU CTaBUTh W pemaTh Oojee CIOoXKHbIE 3a7aud. B Kypc BXOIsT
HayaJbHbIE IIPEACTABICHHUS O CIy4alHBIX BEIMYMHAX U HUX YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0YYarOIIUXCS C
MHOXECTBAMU M OCHOBHBIMHU OIIEpALIMSIMUA HaJ MHOYKECTBaAMHU, pacCcMaTPUBAIOTCS
IpUMEPBl IPUMEHEHUS U1l PELICHUs 3a]ad, a TAKXKE HCIOJIb30BaHUA B JPYTHX

MaTEMaTUYECKUX KypcaxX U ydeOHBIX MpeaMeTax.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

VYueOnsblil npeaMmeT «MaTeMaTukay SBISETCS 00s3aTeIbHBIM MIPEIMETOM Ha
JAHHOM ypoBHe oOpazoBaHus. B 5-9 kmaccax (Bapuant 1 AOOIT OOQO) yueOHbIit
npeamer «MareMaTrukay TPagUuIMOHHO U3ydaeTCs B PaMKax CIEAYIOMUX yueOHbIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 Kilaccax — KypcOB
«Anrebpa» (BKIOYas JJIEMEHTbl CTATUCTUKHM W TEOPUHM BEPOSTHOCTEN) U
«I"eometpusi». Hacrosieit mporpamMmMoil BBOJIUTCS CaMOCTOSITEIbHBIA YUEOHBIN
Kypc «BeposSITHOCTb U CTaTUCTUKAY.

B 5—10 xnaccax (Bapumant 2 AOOII OOO) yueOHbIi mpeaMeT

«Marematuka» TPaIUOHNOHHO HU3Yy4YaCTCA B paMKax CICAYIOIINX y‘I66HI>IX KYpPCOB:
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B 5-6 kiaccax — kypca «MaremaTtuka», B 7—10 kitaccax — KypcoB «Anredpar»
(BKJIIIOYasi AJIEMEHTBbl CTAaTUCTUKA W TEOopuu BeposiTHocTer) u «['eomerpusy.
Hacrosiiieit  mporpamMmoii  BBOAUTCS ~ CAMOCTOSITENIBHBIM ~ y4eOHBIA  Kypce
«BeposATHOCTh U CTATHUCTUKAY.

Mecto yuyeOHOro kypca «MareMaTtuka» B y4eOHOM ILVIaHE.

Cornacio ydeOHomy miany (BapuanT 2 AOOII OOO) B 5-6 kmaccax
U3y4aeTcsi WHTErpUpOBaHHBIM mpenMer «MareMarukay, KOTOPBIA BKIIOYAET
apu(pMETUYeCKUid  MaTepuaJl W HArJSgHYK0  TEOMETpHIO, a  TaKke
IPOIEIEBTUYECKUE CBEACHUS W3 aureOpbl, DSJIEMEHTHl JIOTMKM U Hadala
ONMCATEIbHOM  CTaTUCTUKUA. Hacrosmen nporpaMmon IpeaycMaTpuBacTCs
BbIJIeJICHHE B y4eOHOM IJIaHE HA M3Y4YeHHE MaTeMaTUKH B 5-6 kiaccax 5 y4eOHbIX
4acoB B HEJIEIIO B TEUCHHUE KaXKI0T0 rojia 00y4YeHUsl.

MecTo yueOHOro Kypca «AJjreopa» B yueOHOM ILIaHe.

Cornacao ywyebnomy miany (Bapuant 2 AOOII OOO) B 7-10 kmaccax
u3ydaeTcsi yudeOHbIl Kypc «Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHbBIE
paszznensl conepkanus: «Yucna u BBIYUCICHU», «ANreOpanuecKkue BhIPaKEHUSY,
«YpaBHEHUS U HEpaBEeHCTBa», «DYHKIUNW». B cOOTBETCTBUU C Y4EOHBIM TLIAHOM
(BapuanT 1 AOOIT OOO) Ha uzyueHnue yueOHOTo Kypca «Anredpa» ¢ 7 mo 9 kiacc
OTBOJMTCSI HE MEHEe 3 4acoB B HEJIEII0, BCErO 3a TpH roja ooydeHus — 238 4acos.
VYuebnbiit mnan (Bapuant 2 AOOII OOQO) Ha u3zyueHue aireOpsl B 7 Kiacce
OTBOAUT HE MeHee 3 yueOHbIX yacoB B Hejento, B 8, 9, 10 knmaccax He meHee 2
y4eOHBIX YacOB B TEUEHHE KaXKIOTro Toja OoOydeHHMs, BCEro 3a 4EThIpe roja
oOyuenus: He MeHee 306 yueOHBIX yacoB. [Ipu peanuzanum Bapuanta 2 AOOII
OOO o0pa3oBaTelpbHBIM OpraHuzanusM pekomeHayercs B 8-10 kmaccax
YBEIMYUTHh KOJMYECTBO 4YAacOB, OTBOJAMMBIX Ha H3yYe€HUE Y4YeOHOro Kypca
«Anrebpa» 10 TpeX YacoB B HEAENI0 3a CUET YacoB YacTd, (popMupyemon
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH yueOHOro IIaHa.

Mecto yueOHOro kypca «I'eomeTpusp> B yueOHOM IJIaHe.

CornacHo ywyeObHoMy miany (BapuanT 2 AOOII OOO) B 7-10 knaccax

uzydyaeTcsi yudeOHbI Kypc «['eoMeTpusi», KOTOPBIM BKIIOYAET CIEAYIOIINE
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OCHOBHBIE pazfenbl coaepkaHusi: «l'eomerpuueckue QUIypbl U HX CBOMICTBay,
«M3MepeHne reoMeTpUUYEeCKUX BEIMYMHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
miockoctu», «Bektope», «JlBmwxkenus 1ockoctu» U «lIpeobOpazoBanus
noaoOusi». B coorBerctBuu ¢ y4yeOHbIM MmiaHoM (Bapuant 1 AOOIT OOO) Ha
uzydyeHue yuyeOHoro kypca «I'eomerpus» Ha 0a30BOM ypoBHE ¢ 7 mo 9 kiacc
OTBOJIUTCA HE MEHEE 2 4YacoB B HEJCNI0, BCEro 3a Tpu roja oOyuenus — 204
yaca.YueOubiil mian (Bapuant 2 AOOII OOO) Ha uzyuyenue reomerpuu B 7-10
KJIaccax OTBOAMT HE MeHee 2 y4yeOHBIX YacOB B HEJENI0, BCEr0 3a YEThIpE roja
oOydeHusiHe MeHee 272 yuyeOHBIX 4acoB.

Mecto yueOHOro kKypca «BeposiTHOCTh M CTATHCTHKA» B Y4eOHOM
IJIaHe.

B ocHoOBHOU mIKoiie u3y4yaercs Kypc «BeposSTHOCTP M CTaTUCTHKa», B
KOTOpbIA  BXOHAT pazgensl: «lIpencraBneHue AaHHBIX M ONKCATEIbHAs
CTaTUCTUKa»; «BeposATHOCTB»; «JJeMEeHTbl KOMOMHAaTOpuKW»; «BBeneHue B
teoputo rpadoBy». CornacHo ydeOHoMmy mmiaHy (BapuanT 1 AOOII OOO) Ha
U3Y4YEHHUE JTAHHOIO Kypca oTBoauTCA | y4yeOHbIH yac B Heaenmo B 7-9 kiaccax,
Bcero 102 yueOHbIx yaca. CornacHo yueOHOMy 1uiaHy (Bapuant 2 AOOIT OOO)
Ha U3y4YEHHUE JAHHOTO Kypca oTBoAuTCs | yueOHbIil yac B Henemto B 8—10 kmaccax,
Bcero 102 y4eOHbIX yaca.

Oco0eHHOCTH pacnpege/ieHusi Y4eOHOro Marepuaja Mo roaam
o0yuenusi. YueOHblil Kypc «MaTtemaTuka.

Pacnipenenennie nmporpaMMHOTO MaTepuaia yueOHOro kypca «MaremaTtuka
B AOOII OO0 mexnay aByms rogamu o0ydenusi cootBerctyeT [IOOIT OOO.

Oco0enHocTu pacnpegejieHuss y4eOHOro Marepuajga Mo ToJaM
00y4eHus. Y4eOHBIH KypcC «AJreopay.

Pacnipenenenre mporpaMMHOro Marepuana yuyeOHoro kypca «Anredpa» B
AOOII OOO (Bapuant 1) coorBerctByeT [IOOIT OOO.

[IporpammubIil Marepuan yueOHOoro kypca «Anaredpa» B AOOIT OOO
(BapuaHT 2) pacupenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue

COACPKaHUA yqe6H0r0 KypcCa O6YCJ'IOBJICHO HOTp€6HOCTBIO B JOITOJIHHUTCIBHOM
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BPEMEHM, HEOOXOJUMOM Uil H3Y4YEHMs MaTepuasa, BbI3BIBAIOLIETO Y CIIEMbIX
oOyuarommxcst 0ocoOble 3aTpyAHEHHUs, a TakkKe I pa3sBUTUS Y HHUX
KOMIICHCATOPHBIX ~ CIOCOOOB  JCMCTBMI W JajbHeHmero o0ydeHus Hx
VCIIOJIb30BAHUIO.

1. 7 knacc: nzyuenue marepuana 7 knacca [IOOIT OOO, u3 koToporo riasa
«Cuctembl JIMHEMHBIX YPaBHEHHI MEPEHOCUTCS B 8 KJIacc.

2. 8 wiacc: W3ydYeHUE MEepeHeceHHOW u3 7 kiacca riaBbl «CHCTEMBI
JUHEWHBIX ypaBHeHUi» U Matepuana 8 kiacca [IOOIT OOO, u3 KoToporo riaBsl
«KBagparnusie ypaBHeHUs», «HepaBeHcTBa», «(CTeneHb C LENbIM IMOKA3aTeIeM»
nepeHocsATes B 9 knacc.

3. 9 kyacc: u3ydeHHE MNepeHeceHHbIX W3 8 Kkiacca riaB «KBaapaTHbie
ypaBHeHUs», «HepaBeHcTBa», «CTENeHb ¢ LEIbIM MOKa3aTelemM» U Marepuaina 9
xiacca [IOOIT OOO, u3 xoroporo riassl «KBanpatHbeii TpexwieH. KBagpatnunas
byHKIMSDY, «YpaBHEHUS U HEPABEHCTBA C OJHOM MEPEeMEHHOW», «YpaBHEHHS U
HEpPABEHCTBA C JABYMsS NEPEMEHHBbIMWY», «Apu]meTHueckas U TeoMeTpuuecKas
nporpeccum» nepesocurcs B 10 kiacc.

4. 10 knacc: npopomxkeHue uzydeHuss marepuana 9 knacca [IOOIT OOO;
000011IeHHE U CUCTEMATHU3alUs 3HAHU 110 KypCy aareOpbl OCHOBHOM IIKOJIBI.

Oco0enHocTu pacnpegejieHuss y4eOHOro Marepuajga Mo ToJaM
o0yueHusi. YueOHbIl Kypc «I'eomeTpus».

[Iporpammublil Matepuan yueOHoro kypca «I'eomerpusi» B AOOII OOO
(BapuanT 2) pacnpenensiercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
co/iep>kaHusl y4eOHOro Kypca OOYCJIOBJIIEHO MOTPEOHOCTBIO B JIOMOJIHUTEIHLHOM
BPEMEHH, HEOOXOJUMOM Uil H3YYEHHMsS MaTepuaia, BBI3BIBAIOLIETO Y CIIEIbIX
oOyyaroruxcst 0ocoOble 3aTpyJIHEHHUS, a Takxke Uil Pa3BUTUS Y HHX
KOMIIEHCATOPHBIX ~ CHOCOOOB  JIEWCTBMM M JajdbHEHIIero oOOydeHHs HX
YCII0JIb30BaHUIO.

1. 7 knacc: okoHyaHue TeMbl « COOTHOLIEHUSI MEXIY CTOPOHAMH WU yIJaMu
TpeyrojiibHuKa» (rmoarema «llocTpoeHHe TpeyrosbHUKa IO TPEM 3JIEMEHTaM»)

IMCPCHOCUTCA B 8 KJacc.
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2. 8 wiacc: okoH4yaHue TeMbl «l[logoOHBIE TpeyronbHUKKW» (MoATEMa
«CoOTHOIIICHUSI MEXKJy CTOPOHAMHU U YIJIaMHU MPSMOYTOJIBHOTO TPEYTOJIbHUKAY))
nepeHocuTcs B 9 Kiacc.

3. 9 «xkimacc: Tema «COOTHONIIEHHMSI MEXKAY CTOPOHAMU U YIJIAMH
TpeyroiabHuka. CkansipHOe Npou3Be/IeHHE BEKTOpOoB»IiepeHocuTes B 10 kiacc.

4. 10 knacc: npogoipkenue nzydenue Mmarepuaia 9 kinacca [IOOIT OOO.

Oco0enHocTH pacnpeaeieHusi Y4eOHOro MarTepuaja. YuyeOHbI Kypc
«BeposATHOCTL M CTATHUCTUKAY.

Pacnipenenennie mporpaMmMHOro Marepuana yueOHOro kypca «BeposiTHOCTB
u cratuctukay B AOOIT OOO cootBerctByer ITOOITI OOO, HO H3yyeHne Kypca

HayMHAaeTCsa He ¢ 7, a ¢ 8 Kiacca.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
IMPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIN4YHOCTHBIE pe3y/IbTaThI

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOro IpeaMera
«Maremartukay XapakTepu3yoTcs CIEAYIOIHUM 00pa3oM.

Ilampuomuueckoe eocnumanue: TPOSABICHUE HHTEPECAa K IPOLUIOMY M
HACTOSIIIIEMY POCCUICKONM MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHUKEHUSIM
POCCUMCKMX MAaT€MaTUKOB M POCCHHWCKOM MAaTeMaTUYEeCKOW IIKOJBL, K
UCIIOJIb30BAaHUIO ATUX JOCTH)KEHUN B JPYTUX HayKax U MPUKIAAHBIX chepax.

I'pasxcoanckoe u Oyxo8HO-HpagcmeenHoe 6OCHUmMaHue: TOTOBHOCTh K
BBITMIOJTHEHHUIO O0S3aHHOCTEN rpakJlaHuHa U peau3alluu ero Mnpas, MpeCTaBICHNE
0 MaTeMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYp, SIBICHUH,
OpoLEeAYp TPaKIAHCKOro oO0mIecTBa (BBIOOPHI, OMPOCHl U IIp.); TOTOBHOCTh K
OOCY)KJIEHUIO ATHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM HMPUMEHEHHEM
JOCTH)KEHU HAyKH, OCO3HAHHME Ba)XXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B

JEATEIIbHOCTU YYEHOTO.

17



Tpyoosoe 6ocnumaHue: yCTaHOBKAa Ha aKTHUBHOE YYacTHE B pEHICHUU
NPAaKTHYECKUX 3a/lad MaTeMaTHUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUE Ba)KHOCTU
MaTeMaTHYeCKOT0 OOpa3oBaHMs Ha MPOTSHXKEHUU BCEH J>KM3HU MJS yCIEUTHOU
npo(eCCUOHATLHOW ~ JIEATETbHOCTH W Pa3BUTHE HEOOXOIWMBIX  YMEHUH;
OCO3HaHHBIM BBIOOpP M MOCTPOCHHE WHAMBUAYAIbHON TPAGKTOPHH OOpa30BaHUS U
KU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HWHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH.

Ocmemuyeckoe  6ocnumanue: CIOCOOHOCTh K  SMOIMOHAIBHOMY U
ACTETHYECKOMY BOCHPHUATHIO MAaTeMaTHYeCKHMX OOBEKTOB, 3aaad, pEHICHHMH,
paccyXJICHUIi; yMEHHE BHIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

Llennocmu  HayuHo2o noO3HaHUA: OPUEHTALUsl B  JEATEIIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAayYHBIX MPECTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YENOBEKa, MPUPOABI M OOIIECTBA, MOHUMAHNE MaTEMaTHYECKOW HAayKH
Kak cepbl UeIOBEYECKOM JIeATENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAYUMOCTHU AJIs
pa3BUTHs LMBUIW3ALMU; OBJIAJCHUE S3BIKOM MaTEeMAaTHKH M MaTeMaTUYeCKOU
KyJbTYpOH Kak CpPeJICTBOM MO3HAHMSI MHpPA; OBJIAJCHHE MPOCTEHIIIMMH HaBBIKAMU
MCCIICJIOBATEILCKOM IeATEIHHOCTH.

Quzuueckoe socnumanue, Gopmuposanue  Kyibmypvl 300p06bsl U
IMOYUOHANLHO20 O1A20NO0NYYUsA: TOTOBHOCTh IPUMEHITh MaTeMaTUUYECKUE 3HAHUS
B HMHTEpPECcax CBOETrO 3J0POBbs, BEACHHE 370POBOTO 00pasza >XU3HHU (30pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA, PETyJsipHas puznyecKas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTh HaBBIKA PEeQIICKCHH, TIPU3HAHUE CBOETO IpaBa
Ha OIMOKY U TaKOTO K€ MpaBa JPYroro 4eIoBeKa.

DKonocuueckoe socnumanue: OpUEHTALMS HA IPUMEHEHHE MaTeMaTHYECKIX
3HaHUW JJIs pEIIeHUs 3a7ad B OOJACTH COXPAHHOCTH OKPYXKAIOIIeH CpeIbl,
IUTAHUPOBAHMUS TOCTYNKOB M OICHKM MX BO3MOXHBIX TOCIEACTBUNA IS
OKpy)Kalollel cpenbl; OCO3HAHUE TJIO0AIBHOIO XapakTepa 3KOJOTHYECKHX
npoOJieM U MyTel UX perIeHusl.

Jluunocmuvle pezynomamsl, obecneuusarowue aoanmayuro 06y4arue2ocs

K USMEHSAIOWUMCSL YCIIOBUAM COYUATILHOU U NPUPOOHOU CPEOb:
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o TOTOBHOCTh K JIEUCTBUSIM B  YCIOBUAX  HEOMNPENEIEHHOCTH,
TOBBIIICHUIO YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPaKTUUYECKYIO JCSITCIBHOCTD,
B TOM YHCJIE YMEHHE YYUThCSA y APYTHX JOJEH, MpuoOpeTaTh B COBMECTHOU
JESATEILHOCTH HOBBIC 3HAHMUS, HABBIKK M KOMIICTCHIIMH M3 OIBITA APYTHX;

J HE0OXO0MMMOCTh ()OPMHUPOBAHMUS HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIIMpOBaHUE HJCH, MOHSATHS, THUIIOTE3bI 00 OOBEKTAaX W SBJICHUSAX, B TOM
YHUCJIC paHee HE M3BECTHBIX, OCO3HAHWC E(UIIMTOB COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TIIAHUPOBAHUE CBOETO PA3BUTHSI,;

J CIIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPHHHUMATh
CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB, TPEOYIOIMA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH U
TIOCJICJICTBUS, (DOPMHUPOBATH OIIBIT.

CrnenuajbHble TUYHOCTHBIE Pe3YJIbTAThI:

o CIIOCOOHOCTH K OCMBICIICHHIO U TU(dPepeHInaiy KapTUHBI MUPa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3alliy;

o OYMOIMOHATLHO-IICHHOCTHOE OTHOIIEHUE K OKpYXKaromIel cpene,
HEOOXOIMMOCTH €€ COXPaHCHUS U PAIIMOHAIBLHOTO UCIIOJIb30BaHUS;

J yMeHHue (GOpMHUPOBATh 3CTETUYECKHE YYBCTBA, BICYATICHUS OT
BOCHIPHSATHS TIPEIMETOB U SIBIICHUN OKPY>KAIOIIETO MHUPA;

J TOTOBHOCTh K OCO3HAaHHOMY BEIOODY TanbHEHIIICH
po(ecCHOHaNBLHON TPAGKTOPUU B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMH U

BO3MOXXHOCTsIMU.

MeranpeaMeTHbIe pe3yJbTaThI

MertanpeameTHble pe3yiabTaThl OCBOEHHUS MPOTrpamMMbl yueOHOro IMpeaMera
«Maremartnkay XapaKTEepU3yrTCA OBJIAJICHUEM YHUBEPCAITbHBIMHU
IIO3HABATEIbHBIMUA  JCHCTBUAMH,  YHMBEPCAJIbHBIMA  KOMMYHMKATHUBHBIMU
NEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISATUBHBIMU JACHCTBUSIMU.

YHuBEpcanbHbIE N03HABATE/ILHbIE NENCTBUSA 00ecreynBaroT

dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOILIECCOB OOydYarommxcs (OCBOCHUE
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METOJIOB  TIO3HAHUSA  OKPY’KAIOIIET0  MHpa; NPUMEHEHHE  JIOTUYECKHX,
HCCIIEIOBATEIBLCKUX OIEpallnii, yMeHUu paboTath ¢ HHGOpMaIuei).

baszoevie nocuueckue oeticmeusi:

o BBISIBJISITh W XapaKTEpU30BaTh  CYIIECTBEHHbIE  IMPU3HAKU
MaTEMaTHYECKUX OOBEKTOB, TIOHATHUH, OTHOIICHWH MEXIy TOHATHIMU;
dbopMyIMpoBaTh ONpEACIICHNs TIOHITHI;, YCTaHABIMBAThH CYIIECTBECHHBIA MPU3HAK
Kjaccu(UKanuyi, OCHOBAaHMS JJIi OOOOIICHWST ¥ CpPaBHECHHS, KPHTEPUU
IPOBOJMMOTIO aHAJIN3A;

o BOCIIPUHUMATh, (OPMYIUPOBAaTh U MPeoOpPa3OBHIBATH CYXKIACHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIATCIIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIHE; YCIOBHBIC,

o BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
npoTUBOpeursi B (paKTax, NaHHBIX, HAOJTIOJEHUSAX W YTBEPXKICHUAX; MpeJiaraTh
KPUTEPUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTUBOPEUHIA;

o JIeNaTh BBIBOJBI C UCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

o pazOupaTh MO0Ka3aTeIbCcTBA MaTEMAaTUYECKUX YTBEPKIACHUHN (TIpsIMBbIC
U OT NIPOTHUBHOIO), MPOBOIUTH CAMOCTOSITEIBLHO HECIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (DaKTOB, BHICTPAWBATh apTyMEHTAIUIO, MMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

o BBIOMpATh CIIOCOO perieHust yueOHo! 3aauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIIEHUs, BHIOMpAaTh HauOoJiee MOAXOAAIMA ¢ y4ETOM
CaMOCTOSATENLHO BBIICTICHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oeticmsusi:

o UCIIOJIb30BaTh  BOMPOCHI KaK HCCIEOBATEIIBCKUNA  HHCTPYMEHT
no3HaHusA; (HOPMyYJIUPOBATh BOMPOCH, GUKCHUPYIOLIUE MPOTUBOpEUrE, MpodiieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

. MPOBOJIUTH MO CAMOCTOSITEILbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
SKCIIEPUMEHT, HEOOJBUIOE HCCIEAOBAHUE [0 YCTAHOBIECHHUIO OCOOEHHOCTEN

MaAaTCMaTHYCCKOI'O O6’I)€KTa, 3aBUCHUMOCTEH 0OBEKTOB MCIKOY C060ﬁ;
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o CaMOCTOATENbHO  (OPMYIUPOBaTh OOOOIIEHHUS U  BBIBOJBI IO
pesyibTaTaM  TPOBEACHHOTO  HAONIONEHUS,  WCCIICIOBAHUSA,  OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;

J IPOTHO3HPOBATHh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh
MIPETOI0KEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paboma c ungopmayuer:

J BBISIBJISITh HEJOCTATOYHOCTD U U30BITOYHOCTh MH(POPMAIIMH, JaHHBIX,
HEOOXOIMMBIX JIJISI PEIICHMS 3a]a4H,

J BBIOMpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUAOB B (OPM IIPEICTABIICHHUS,

o BEIOWpATh (GopMy TpeacTaBiIeHUs] WHHOPMAIMK U WILTIOCTPUPOBATH
pelraeMble 3a/1a9u CXeMaMHu, TiarpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

o OIICHUBATh HaJEKHOCTD uHpOpMaIuu 1o KPUTEPHSIM,
MPEAJIOKEHHBIM YUUTENIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIEHO

YHuBepcaabHbIC KOMMYHHKATHBHbBIE JEHCTBHUS 00ecIeuynBarOT
c(hOpPMHUPOBAHHOCTH COITMATHHBIX HABBIKOB 00YJAIOIITUXCSI.

Obuwenue:

J BOCIIPHHUMATh WU (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIOBUSIMU U TEJISIMU OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY
3pEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAY pPEUICHUS
3a/1a4i, KOMMEHTHPOBATh TIOJYUYCHHBIN Pe3yJIbTaT;

. B XOJIe OOCYXJEHHUS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMou
TEMBI, TIPOOJIEMBI, pPellaeMOl 3a/1aui, BBHICKAa3bIBaTh UJCH, HAIICIICHHBIC HA MOUCK
pEIICHUS; COMOCTaBIATh CBOW CYXKIEHUS C CYXICHUSIMH JIPYyTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3IMYUE M CXOJACTBO MO3WIMI; B KOPPEKTHOH (opme
(GbopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

o NPENCTaBIATh  PE3yJIbTAaThl  pEUICHUS  3aJadd, dKCIIEPUMEHTa,
UCCJIEIOBaHUSI, MPOEKTA; CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUICHHUS C
y4€TOM 3aJ1a4 TPE3CHTAIMN U OCOOCHHOCTEH ayJuTOPHUH.

Compyonuuecmeo:
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o NOHMMAaTh M  MCHOJB30BaTh INPEUMYILIECTBA KOMAaHJIHOH U
UHAUBUIYAIbHOM pPaOOThl MpU PEHICHUH YYEOHBIX MaTEMaTUYECKUX 3a]1ay;
OPUHUMATh LEJb COBMECTHOW JIESTEIIbHOCTH, IJJAHUPOBATh OPraHU3ALNIO
COBMECTHOI paboThl, pacnpenensTh BUIbI pabOT, JOroBapUBaThCA, OOCYKIATh
MPOILIECC U Pe3yabTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;

o y4acTBOBaTh B TPYMNIOBBIX ¢Gopmax paboTwl (0OCYyXIeHHs, OOMEH
MHEHUSMH, MO3TOBbIE€ IITYPMbl W Jp.); BBIIOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH YJE€HAMU KOMAaHIbI, OLICHUBATh
KauecTBO CBOETo BKJaJa B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

VYHuBepcanbHbIe peryJassTUBHbIE IEHCTBUS oOecrneunBaioT (GOpMUPOBAHUE
CMBICJIOBBIX YCTaHOBOK M )KU3HEHHBIX HaBBIKOB JJUYHOCTH.

Camoopeanuzayus.:

o CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM PELICHUS 3a1adu (Uiau
€ro 4acTh), BbIOMpaTh CIOCOO penieHus ¢ y4€TOM MMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapHAHTHI
penieHunit ¢ yaéToM HOBOM MH(GOPMAIIMN CAMOKOHTPOJIb:

. BJIAJETh CIOCOOAMH CAMOINPOBEPKU, CAMOKOHTPOJIS Mpouecca u
pe3yibTaTa peleHUs MaTeEMaTHYECKOM 3a/1a4u;

. PeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU pEUICHUU
3a/1a4yd, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OIMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE pe3yjbTaTa AESATENIbHOCTU MOCTABICHHON
LEJIU U YCJIOBHSIM, OOBACHATH MPUYUHBI JOCTUKEHHSI MM HEIOCTHXKEHUS IIelH,
HAXOJUTh OIMIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJbTaThl:

o UCIIOJIb30BaTh COXPAaHHBIE AHAJINW3ATOPbl B  PA3JIMYHBIX BHJAX
nesTenbHOCTH (yueOHO-I03HaBATEbHOM, OpPUEHTUPOBOYHOMU, TPYAOBOM);

o OPUMEHATh OCS3aTeNbHBIH M CIyXOBOM CHOCOOBI  BOCTIPUSITHS

MaTcpuaiia,
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o YUTaTh ¥ TTUCATh C UCIIOJIb30BAHUEM PENIbe(PHO-TOUEUHOMN cucTeMsbl JI.
bpaitns;

o PUMEHSTh COBPEMCHHBIC cpencTBa KOMMYHUKAIIAH u
TU(DIOTEXHUYECKHUE CPECTBA;

. OCYHIECTBIISAITh ~ TMPOCTPAHCTBEHHYID ¥ COIMAIbHO-OBITOBYIO
OPUEHTUPOBKY, 00J1a1aTh MOOUIHLHOCTHIO;

J IPUMEHATh TPUEMBI OTOOpa M CHCTEMaTH3allud MaTepuaja Ha
OTIpe/ICTICHHYIO TEMY;

o BECTU CaMOCTOSITEJIbHBIN TOUCK WH(OpMAIUY;

. npeoOpa3oBbIBaTh, COXpaHATh W  TepeaaBaTh  MHGOPMAIHIO,
MOJIYYCHHYIO B pe3yJIbTaTe YTCHHUS WA ayAUPOBAHUS,

o OpUHUMAaTh ydacTHE€ B PEUYEBOM OOIIEHHH, COONIOAAas HOPMBI

PEUCBOI0 9TUKCETA,

. aJIeKBaTHO MCIIOJIB30BaTh JKE€CTHl, MHMHUKY B IIPOIECCE PEUEBOIO
OOIIIEHNS;
o OCYIIECTBJISITh PEUEBOM CAaMOKOHTPOJL B Tpolecce y4eOHOM

ACATCIIBHOCTH U B HOBCGIIHGBHOﬁ KOMMYHHKAIIUN,

| OILICHHMBATh CBOIO PeUb C TOYKU 3PEHUS €€ COACPKAHMS, S3BIKOBOTO
oopMIIEeHUS;
J IUTAHUPOBATh, KOHTPOJIMPOBATh M OLICHWBATH Y4YcOHBIC JICHCTBUSA B

COOTBETCTBUHU C IIOCTABJICHHOM 3ajaueii U YCIIOBUAMMU €C pcajin3alnu.

INIPUMEPHAS PABOYAS ITPOT'PAMMA 11O YYEBHOMY KYPCY
«MATEMATUKA»

Copnep:kanue yueOHoro kypca «Maremaruka»
S kaace
HartypajbHblie 4yuc/ia M HYJ1b.
Hatypanbnoe uymcno. Psa nartypanpubix ymcen. Yucno 0. M3o0paxenue

HATYpaJbHBIX YUCEJ TOUKAMHU HA KOOPJIUHATHOM (YMUCIOBOM) MIPSIMOIA.
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[To3unmonHas cucrema cuucieHus. Pumckas Hymepanusi Kak IpUMeEp
HEMO3ULMOHHON cHCTeMbl cUMCIIeHusl. [lecaTnynasl cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHbBIX YUCEJ, CPABHEHHE HATYpPAJIbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs. OKpyTJIeHHE HATYypabHbBIX YUCEN.

CrnoxeHre HaTypaJIbHbIX YHUCEI; CBOMCTBO HYJIS IIPH CIIOKEHUU. Bpruntanue
KaK JICCTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YMCEN; CBOMCTBA
HYJsI W €IUHMIBI TpU yMHOXEHUU. JleneHue Kkak JeilcTBue, oOpaTHOe
YMHOXEHUIO. KOMIIOHEHTBI NEUCTBUM, CBA3b MEXAy HUMH. [IpoBepka pesynbraTa
apudmerndyeckoro neictBusg. llepeMecTuTenbHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOXEHUSI M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHUS.

Ucnonb3zoBanne OykB Ajii 00O3HAYEHUS! HEU3BECTHOTO KOMIIOHEHTa H
3alMCH CBOWMCTB apu(PMETHUECKUX JEHCTBUM.

JlenuTenn W KpaTHbIE 4YHMCla, pa3lioKeHHe Ha MHOxuTenu. lIpocteie u
coctaBHble yncna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb C HaTypajbHBIM IIOKa3aTeJIeM. 3alliCh YWCIA B BUAE CYMMBI
Pa3psIIHBIX CIaracéMbIX.

UucnoBoe BhIpaKEHUE. BpIYMCIEHME 3HAYEHUM YHMCIIOBBIX BBIPAXKEHUN;
MOPSAOK  BBINIOJHEHUs  JaeucTtBui.  lMcnonb3oBaHWE  TPU  BBIYMCIEHUSIX
NEPEMECTUTEIIBHOTO W  COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHHSI, paCIIpeIeIUTEILHOIO CBOMCTBA YMHOKEHUS.

Apodmn.

[IpencraBienne o Jpobu Kak cmoco0e 3amucu  YacTH  BEIUYHUHBI.
OObikHOBeHHBIE ApoOu. [lpaBunbHBIE W HempaBWiIbHBIE apoOu. CMmemniaHHas
Ipo0b; TpEeACTaBlIEHHE CMEIIAHHOW JapoOM B BHJE HENPaBUIBLHON apodu u
BBIJICJICHUE 1I€JIOM YacTH 4YMClia U3 HEeMpaBWIbHOW apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO aApoOu. CokparieHue apooeii.
[IpuBenenue aApobu kK HOBOMY 3HaMeHaTeno. CpaBHEHUE TPOOEi.

CnoxxeHue u BbBIYUTaHHE JApoOel. YMHOXKEHHE U JeleHHE JpoOei;

BSaI/IMHOO6paTHLI€ I[pO6I/I. HaXO)KIleHI/IG qaCTH LCJIoro 1 Iejioro 1o €ro 4acTHu.
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Hecstuunas 3anuck apooOeit. [lpencraBneHue AeCSITHYHONW ApoOH B BHUJE
OObIKHOBEHHOU. M300pa’keHHe JecATUYHBIX ApoOeil TOYKaMM Ha YHUCIOBOMU
npsimoii. CpaBHEHUE AECITUIHBIX TPOOCH.

ApudmMernueckue ACHUCTBUS C JECATUUHBIMH ApoOsimu. OKpyryieHHe
JNECATUYHBIX APOOEH.

Pelmenue TeKCTOBBIX 3a/1a4.

Pemienne TeKCTOBBIX 3ajad  apupMeTHYecKkuM crocoOom. Pemienue
JOTMYECKUX 3adad. Pemenue 3agad nepeOOpOM BCEX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue Mpu peiieHny 3a/1a4 TabJIuIl U CXEM.

Pemienne 3amay, comep:KamMx 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIMYMHBL:
CKOpPOCTb, BpE€Msl, pAaCCTOSIHUE; II€Ha, KOJIWYECTBO, CTOMMOCTb. EnuHHIBI
U3MEpPEHHUs: Macchl, 00bEMa, IEHBI, PACCTOSIHUS, BpPEMEHH, CKOpOCTU. CBA3b
MEXIy €INHULIAMHA U3MEPEHUS KaKI0OM BEJINYUHBI.

Pemienrie OCHOBHBIX 3a/1a4 Ha JpOOH.

[IpeacraBnenuie TaHHBIX B BUE TaOIMI], CTOI0YATHIX JUATPAMM.

Harasignas reomerpusi.

Harnsnnele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yIroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YTroJ. [Ipsmon,
OCTpBIH, TYNION U Pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3ka, METpUUYECKUE €IMHULIBI UIMHBL. [[TMHa TOMaHOM, IEpUMETP
MHOI'OYTroJIbHUKA. MI3MepeHne U MoCTPOEHHE YIJIOB C OMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mpencraBieHuss o (urypax Ha TJIOCKOCTH: MHOTOYTOJBHUK;
IpsIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o0pakenne ¢uryp, B TOM 4ucie Ha kietdarod Oymare. [loctpoenwme
KOH(pUrypanuii U3 yacte mpsMoM, OKpPY>KHOCTH Ha HEJIMHOBAaHHOW M KJIETYaTOU
Oymare. Mcnionb30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaJIpaTa.

[lmomane mPSAMOYrOJbHUKA W MHOIOYTOJBHHMKOB, COCTaBJICHHBIX W3
IPsIMOYTOJIBHUKOB, B TOM 4YHCIE€ (QUTYp, N300paKEHHBIX HA KJIET4AaTOM Oymare.
EnuHune! n3mMepeHus iomaim.

Harnsinnoie MIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX dburypax:
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OpsIMOYTOJIBHBIN  Mapaijenenunes, Ky0, MHororpaHHukud. 3o0Opaxenue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Cosnanue
MOJeJIeil MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, IJIACTHIIMHA U JIP.).

O0BEM MpSAMOYTONBHOTO Mapajuienenumnena, kyoa. EauHuibsl uzmepeHus

o0BéEMa.

6 kiacc

HarypanbHble uncia.

ApubdmMernueckue ACHCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH YHUCIIAMH.
UucioBble  BBIPAKEHHUS, TMOPSAOK  JEUCTBUI,  HCIOJb30BAHHE  CKOOOK.
Hcnonp30BaHne NIpU  BBIYUCICHUAX MEPEMECTUTEIBHOIO M COYETATEIBbHOIO
CBOWCTB CJIOKEHUS U YMHOXKEHUS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOXKECHUSI.
OKpyrienue HaTypalabHbIX YHCEIL.

Jlenutenu u KpaTHbIC YKCIIa; HAUOOJBIINN OO AETUTEIh U HAMMEHbBIIIEE
oO1ee kpaTHoe. [lenuMocTh CyMMBI M POU3BeACHUs. [{eeHne ¢ 0CTaTKOM.

lpodmn.

OOGbIKHOBEHHAsI ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue ApoOer.
CpaBHeHue U ynopsajaounBaHue apooei. Pemienre 3aa4 Ha HaX0K/IEHUE YacTU OT
LEeJIOr0 M LENOro mo ero 4vactu. JpoOHoe uYMciIo Kak pe3ylbTaT JeJICHUS.
[IpeacraBnenue AecATUUHON IpoOU B BUJE OOBIKHOBEHHOW JIpOOU U BO3MOKHOCTD
IpeaCcTaBIeHUS OOBIKHOBEHHOW ApOOW B BHUIE ACCATUYHOU. JlecsaTuunbie 1podu u
MeTpHUUYecKasi cucteMa Mep. ApudmeTndeckue ACUCTBUS U YUCIOBBIC BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMHU.

OtHomenue. /[leneHue B AaHHOM OTHOIIEHMH. Macmral, mponopuus.
[IprmeHeHne MponopLUMi NpH PEIICHUH 3a1a4.

ITonaTne mporneHTa. BeiunciieHne MpoIeHTa OT BEIUYMHBI U BEJIMYHHBI 110
e€ IpoleHTy. BoipaskeHue npoueHToB AeCATUYHBIMU Ipo0simMu. Perienue 3ai1ay Ha
IPOLIEHTHI. BpIpaskeHNE OTHOLICHUS BEJIMYUH B MPOLIEHTAX.

ITonoxurenbHbIE U OTPULIATEIIBHBIEC YHCIIA

[lonoxurenbHbIE U OTPHULATCIIbHBIC YHCJIA. HGJ'II)IG qucia. MOI[YJ'II) qucia,
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reoMeTpuyeckas MHTepHperanuss Moayis uwucia. M3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHE  YHCEIL.
ApudmeTrnueckue AEHCTBHS C MOJOKUTEIHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU.

[IpssMoyrosibHast cUCTEMa KOOPJIUHAT Ha TIOCKOCTH. KoopauHaTel TOUKHU Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

bykBeHHbIEe BBIpaKeHM .

[Ipumenenne OykB [ 3alMCHM  MATEMAaTUYECKUX  BBIPDAKEHHH H
npennoxxennit. CBolicTBa apupMeTHYeCKUX AeHCTBUNA. ByKkBeHHbIE BBIpaXXEHUS U
YUCJIOBBIE TOJCTAHOBKHA. DYyKBEHHBIE pPABEHCTBA, HAXO0XKJICHUE HEU3BECTHOIO
komnoHeHnTa. dopmynsl; GopMmynsl mepuMerpa M IUIOMAAN MPSMOYTOJbHUKA,
KBajipaTa, o0bEMa napajjiesnenunena u Kyoa.

Pemienune TeKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apupMETHYECKUM crocoOom. Pemienwue
Joruyeckux 3anad. Pemenue 3anay nepeOopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemienne 3amad, copepKamMX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYMHBL:
CKOpOCTb, BpEMs, pacCTOsIHHUE; LEHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJAUTENBLHOCTh, BpeMs, OOBEM padOThl. EQWHULBI M3MEpEHUs: MaccChl,
CTOMMOCTH; pAacCTOSIHUS, BPEMEHHU, CKOpocTH. CBsA3b MEXAYy €IUHULAMU
U3MEPEHUS KaXJA0W BEITUUYNHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWIEHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYHH, MPOIICHTaAMU; PEIIEHHE OCHOBHBIX 33J1a4 Ha APOOU U MPOIICHTHI.

OueHka W NpPUKHUAKA, OKpyrieHue pesyibrata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aJa4H.

[IpeacraBnenrie NaHHBIX C MOMONIbI0 TaOnui U auarpamm. CronOuaTeie
JarpaMMBbl: YTEHUE U ITOCTPOEeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasimnas reomerpusi.

Harnsnuele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,

OKPY>KHOCTb, KPYT.
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B3auMHOE pacnosiokeHHe JABYX MpPSMBIX Ha IUIOCKOCTH, IapajuleibHbIE
npsiMble, MEPHNEHIUKYISpHbIE MpsiMble. M3MepeHue paccTOsiHMI: MeXay IByMs
TOYKaMH, OT TOYKH JI0 IPSIMOI; IJIMHA MapIlIpyTa Ha KBapPaTHOW CETKeE.

M3mepeHre M IOCTPOEHWE YIVIOB C IIOMOINBIO TPAHCHOPTHpA. Buniel
TPEyIrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TyHOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpEXYTOJBHUK, IIPUMEPHI
YEeThIPEXYTOJbHUKOB. [IpsIMOYToJIbHUK, KBaAPAT: UCIOJIb30BAHIE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ HCIOJb30BAaHUEM LUPKYJs, JHMHEWKH, YTOJbHHMKA, TPAHCHOPTHpA.
[TocTpoenus Ha kieTyaToil Oymare.

[lepumerp ™HoOroyrosnbHuka. IloHsTne tUIOmAanU QUIYpPBI; €IUHUIIBI
u3Mepenus miomanu. [pubnmxénHoe n3mepenue wiomanu Guryp, B TOM YUCIIE
Ha KBaJipaTHOU ceTke. [IpnbnnxénHoe u3MepeHue JIMHbBI OKPYKHOCTH, IUIOIIAIN
KpyTa.

CummeTpus: UeHTpallbHasl, OceBasl U 3epkajbHas cuMmMmeTpuu. [locTpoenue
CUMMETPUYHBIX QUTYD.

Harmsinaeie IIPEICTABIICHHUS 0 IPOCTPaHCTBEHHBIX ¢durypax:
napajienenunen, Kyo, mpu3sMa, NUpaMuja, KOHYC, LMJIMHIAp, map U cdepa.
N306paxenne npocTpanCcTBEHHBIX puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
minHApa U koHyca. Co3gaHue Mojeniel MpoCTpaHCTBEHHBIX (uryp (U3 Oymarw,
POBOJIOKH, MJIACTUIIMHA U JIp.).

[Tonsitue 00bEMa; enuHUIBI U3MEepeHUus o0bEmMa. OOBEM MPSIMOYTOIHHOTO

napajuienenuneaa, Kyoa.

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHUS Y4eOHOI0 Kypca

«MaTreMaTuKa»

5 kaace
Yucia ¥ BEIYUCIIEHUS

. IIOHUMATb W IIPABUIIBHO y1'[0Tp€6JIiITI> TCPMHUHBI, CBA3dHHBIC C
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HATypaJbHBIMHU YHUCIIAMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSMU;

o CpaBHMBATh M YIOPSJI0YMBATh HATypajbHbIE YHWCIA, CPAaBHUBATh B
MPOCTEUIINX cllydyasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE APOOU;

o COOTHOCUTh TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) mpsAMON C
COOTBETCTBYIOIIMM €M YUCJIOM U HM300pakaTh HaTypajbHbIE YUCIA TOYKAMHM Ha
KOOPANHATHOM (YKMCIIOBOI) MPSAMOI;

o BBITIOJTHATh apu(METHUYECKHUE ICUCTBUS C HATypPAIbHBIMU YHUCIIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MMPOCTEHUININUX CITydasiX;

o BBITIOJTHATD IPOBEPKY, MPUKUAKY PE3YIbTAaTa BHIYMCICHU;

o OKPYTJIATHh HATypalibHbIC YUCIIA.

Pemenne TekcTOBBIX 3a7a4:

o pemiaTb TEKCTOBBIE 3a7aud apu(METHUYECKHUM CIOCOOOM H ¢
MOMOIIIBI0 OPTAHM30BAHHOTO KOHEUHOT0 1epedopa BCeX BO3MOXKHBIX BAPUAHTOB;

o pemaTh  3aJayd, CoOJepXkallue  3aBUCUMOCTH,  CBSI3bIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BPEMs, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH;

o WCIIOJIb30BaTh KPATKUE 3AIUCH, CXEMBbI, TAOJUIIBI, 0003HAYCHHS TIPU
pELICHNUH 3a]aY;

o MOJIb30BAThCSl OCHOBHBIMU €IMHUIIAMU HM3MEPEHHUsS: IIEHbI, MacCChl;
pacCTOsiHMS, BPEMEHHU, CKOPOCTH; BBbIpaXXaThb OJHU E€IUHUIIBI BEJIUYUHBI 4Yepe3
ApYrue,

o U3BJICKATb, aHaJIM3UPOBATh, OIICHUBATh uHpopmaiuio,
NPEICTAaBICHHYI0O B TalnuIle, Ha CTOJOYATOM JMarpamMme, WHTEPHPETUPOBATH
NpeCTaBICHHbBIC JJaHHbBIE, UCTIOIh30BaTh JaHHBIE TIPU PEILICHUH 3a]1a4.

Harnsanast reomerpus:

o NOJIb30BATHCS TE€OMETPUUECKMMH MOHATHSAMHU: TOYKa, MpsMasd,
OTPE30K, JIy4, YTOJ, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT;

o NPUBOJUTH TMPUMEPH OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOIINUX
(bopMy U3YYEHHBIX T€OMETPUUECKUX PUTYD;

o UCIIOIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C VYIJIAMHU: BEpIIWHA,

CTOpOHA; C MHOI'OYI'OJbHHKaMM: YI'OJI, BCpPpHIMHA, CTOPOHA, OHAIrOHAJIb, C
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OKPY>KHOCTBIO: PaJINyC, TUAMETP, LEHTP;

. n300paxaTh U3yUYCHHBIC reoMeTpruueckue GUrypbl Ha HEJTMHOBAHHOM
U KJIETYATOM Oymare ¢ mMOMOILbIO IUPKYJISl U TUHEUKHU;

° HaXOJUTh JUIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHUEM C
MOMOIIBI JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI, CTPOUTH OKPYXKHOCTb
3aJJaHHOTO PaJnyca;

. MCII0JIb30BAaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaJpara
JUISL KX TIOCTPOCHMUS, BBIYUCIICHUS IUIOIIAIA U IEPUMETPA;

° BBIUMCIISITE TMEPUMETP U IUIOLIAJb KBajpaTa, MpSIMOYTOJbHUKA,
buryp, COCTaBJIECHHBIX U3 MPSAMOYTOJILHUKOB, B TOM 4YHuCje QUryp, n300pakEHHbIX
Ha KJIeT4aToi Oymare;

. MOJI30BAThCSI OCHOBHBIMM METPUYECKUMH E€IUHUIAMH HU3MEPEHUS
JUTMHBI, TTOIAIN; BBIPAXXaTh OJTHU €IUHUILIbI BETUYUHBI Yepe3 APYTHUE;

° pacrio3HaBaTh INapajulieyienumnes, Kyd, UCIoIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, pedpo TrpaHb, U3MEPEHUs; HAXOAUTh H3MEPEHUs MNapajlieenuena,
Ky0a;

. BBIUUCIIATE 00BEM  KyOa, mapaienenunena MO  3aJaHHBIM
U3MEPEHUSIM, MOJIB30BATHCS €AMHUIIAMU U3MEPEHUs O0BEMA;

. peliaTh HECIOXKHBIC 3aJ1a4l HA U3MEPEHUE T€OMETPUYECKUX BEIIMYUH

B IPAKTUYCCKUX CUTyalUsX.

6 kaacce

Yuciaa 1 BRIYUCICHUS:

° 3HaTh W MNOHHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMUA BHUJIAMU
Yucea W CIoco0amMu WX 3alKcH, MEepPeXOoJuTh (€CIM 3TO BO3MOXXHO) OT OJHOM
(GbOopMBI 3aMUCH YUCIIa K IPYTOi;

o CpaBHMBATh MW YIOPSAIOYMBATH II€JIbIE YHCIIA, OOBIKHOBEHHBIC U
NeCATUYHbIC TPOoOU, CPAaBHUBATH YMCIIa OJHOTO U Pa3HBIX 3HAKOB;

° BBIIIOJIHSAT, coyeras  YCTHbIE U  INUCbMEHHBIE  IPUEMBI,

apH(i)MeTI/I‘{eCKI/IC I[CﬁCTBPISI C HaTypaJIbHbBIMHA )41 OCIbIMA qucCjiaMu,
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OOBIKHOBEHHBIMU U JIECATUYHBIMHU  JIpOOSIMH,  IOJOKUTEIbHBIMU U
OTPULIATENBHBIMU YUCIIAMU;

o BBIYUCIIATH 3HAYEHUS YNCIIOBBIX BBIPA)KEHUM, BBIITOIHATD PUKUIKY U
OLIEHKY pe3yJibTaTa BBIUMCICHUN; BBINOJHATE MPEOOPa30OBAHUS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICHCTBUI;

o COOTHOCHUTBh TOYKY Ha KOOPAMHATHOW INPSAMOM C COOTBETCTBYIOLIUM
eil yuciaoM u u3olOpaxaTh yuciIa TOYKAMU Ha KOOPAMHATHOM MPAMON, HAXOAUTh
MOZYJIb YNCIIA;

o COOTHOCUTb TOYKM B IPAMOYIOJIBHOM CHUCTEME KOOpIAMHAT C
KOOpJMHATAMH ITOM TOYKHU;

o OKpPYIJISATh  LIEJIBIE YWCIAa M JIeCATHUYHbIE JpoOH, HaXOOUTh
OpUOIMIKEHUS YUCE.

YucnoBble 1 OyKBEHHBIE BHIPAXKCHHUSL:

o NOHUMATh U YHOTPEOJSATh TEPMUHBI, CBSI3aHHBIE C 3aMIUCHIO CTEIIEHU
YyHuCla, HAaXOJWUTh KBagpaT M KyO uYHWCIa, BBIUKCIATH 3HAYEHHUS] YHMCIOBBIX
BBIPQXKEHUH, COAECPIKAIINX CTEIICHHU;

o II0JIB30BATHCS IPU3HAKAMHU JECIMMOCTH, PACKIaJAbIBaTh HATYpalbHbIC
YHUCJa Ha IPOCTBIE MHOKUTEIIH;

o MOJIb30BAThCSl MACIITa0OM, COCTABIIATh MPOMOPIIMU U OTHOIICHHUS,

o UCIIOJIb30BaTh OYKBBI JUIsi OOO3HAYEHUS YMCENl TpH 3aluch
MaTeMaTHYECKUX BBIPAKCHHM, COCTABIIATH OyKBEHHBIC BBIPAKEHUS U (DOPMYIIHI,
HaXOAUTh 3HAYeHHUs] OYKBEHHBIX BBIPAKEHUM, OCYLIECTBIISASI HEOOXOJUMbIE
MOJICTAaHOBKH U MPe0oOpa3oBaHUs;

o HaxXOJWUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3aJa4:

o pelath MHOTOIIATOBBIC TEKCTOBBIC 3aJauyd  apH(PMETHUCCKUM
CIT0CO00M;
o peliath 3a7a4dd, CBSI3aHHBIC C OTHOIICHHEM, MPOMOPIMOHATIBLHOCTHIO

BCJIMYMH, IPOLCHTAMH,; PCUIATh TPU OCHOBHBIC 3a/Ia41 Ha I[pO6I/I H IIPOLCHTDI;

. peuaTb 3aJa4u, COACPKAIINC 3aBUCUMOCTH, CBJ3bIBAIOIIMC
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BEJIMYMHBI: CKOPOCTb, BpEMS, pPACCTOSIHHUE, II€HA, KOJIMYECTBO, CTOUMOCTD;
IPOU3BOAUTENLHOCTh, BpeMsi, 00beMa paboThl, HUCIHOJIb3Yys apupMeTHYeCKue
JNEUCTBUA, OLCHKY, IPUKUAKY; IIOJb30BATbCA  CAMHHUIAMU  H3MEPEHUs
COOTBETCTBYIOIIMX BEJINYMH;

o COCTaBJISITh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHIO 33]1a4H;

o U3BJICKaTh HMHGPOPMAIMIO, TPEJCTaBICHHYI0 B TalOiuIax, Ha
JUHENHOM, cTon0vYaTol WM KPYroBOM JuarpamMmax, MHTEpPIPETUPOBATH
IIPEACTABICHHBIC JaHHBIE; NCIIOJIb30BaTh JaHHBIE IIPU PEIICHUH 3a]1a4;

o OPEACTaBIsITh MH(POPMALMIO C MOMOUIbIO TaOdML, JIMHEHHOU U
CTOJIOUATON JUArpaMM.

Harnsanast reomerpus:

o OPUBOJUTH NPUMEPBl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOIIHNX
(opMy H3yUYEHHBIX T€OMETPUYECKMX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYP,
IpUMEPHI PaBHBIX U CHMMETPUUYHBIX QUTYD;

o U300pakaTh C TOMOIIBIO UUPKYJS, JIMHEWKH, TpaHCIOpTUpa Ha
HEJIMHOBAaHHOW M KJIET4aToil Oymare W3y4YeHHbIE IUIOCKHE T'€OMETPHUYECKUe
(Gurypsl 1 KOHPUrypauu, CHMMETPUYHBIE (PUTYPHI;

o N0JIb30BaThCSl T€OMETPUUYECKUMH TMOHATUSIMHU: DPABEHCTBO (Uryp,
CUMMETPHUS; HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBS3aHHYK0 C CHUMMETpHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUU;

o HaXOJWTh BEJIWYUHBI YIJIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YTIJIbI 33JaHHOM BEJIMYHHBI, II0JIb30BaThCS IIPU PELIEHUH 33]1a4 TPayCHON
MEpOH YIJIOB; paclO3HAaBaTh HA YEpPTEKaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
yTJIBI;

o BBIUMCIATh  JUIMHY  JIOMAaHOM, IEPUMETP  MHOTOYT'OJIbHMKA,
NOJIB30BATHCS €AUHUIIAMU HW3MEPEHUS JUIMHBL, BBIPAXKAaThb OJHU EIWUHHUILBI
U3MEPEHUS JUIMHBI Yepe3 IPYyTUe;

o HaXOJIMTh, UCIIOIb3Ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS: MEXIY
IBYMsI TOUKaMH, OT TOYKH 10 IIPSMOU, JUIMHY IIyTH Ha KBaJPAaTHOU CETKE;

. BBIYHMCJIATE INIOIIAAb (1)I/Il“yp, COCTAaBJICHHBIX M3 IIPAMOYI'OJIbHUKOB,
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UCIOJb30BaTh  pa3OMeHue Ha NPSAMOYTOJIbHUKHM, Ha paBHbIE  (UTYPHI,
JNOCTPAaUBAaHHUE [0 MNPSIMOYTOJIbHUKA; TOJIb30BAThCSI OCHOBHBIMH €IMHULAMH
U3MEPEHUs IUIOIAAU; BBIPAXKATh OJHHM €AVHULBI M3MEPEHUs IUIOLIAMU 4Yepes
IpYyTHUE;

o pacno3HaBaTh Ha MOJENIAX M HM300paKEHUAX MHUpPaAMUIYy, KOHYC,

IWINHAP, WCIONh30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,

pa3BEPTKA;
o n300paxaTh Ha KJIeT4aTol OyMare mpsIMOYTOJbHBIN Mapajuieienune/;
o BBIUHUCIIATh O00BEM MPSMOYTOJILHOIO — Mapajuiesenunena, Kyoa,

MOJIb30BAaThCSl OCHOBHBIMHM EJUHUIIAMH HW3MEpPEHUs OO0BhEMA; BBIpakaThb OJHU
€AMHUILIBI U3MEPEHUSI 00bEMA Yepe3 APYTrue;
o peliaTb HECJIOXHbIE 3aJauyd Ha HaxO0XICHUE TE€OMETPUUYECKUX

BCJIMYMUH B IPAKTUUCCKUX CUTYyallUAX.

CnenmnasnbHble peMeTHbIE pe3yabTaThl:

o BJIAJCHUE MpPaBWIAMH 3alUCH  MaTeMaTWdyeckux (opMya U
CIIeIMAJIBHBIX 3HAKOB pelibepHO-ToueuHOoM cuctemsl JI. bpaiis;

o BJIaJICHUE MpUEMaMU NPeoOpa30BaHUs MAaTEMAaTUUYECKUX BBIPAXKEHUUN
Ha OpalIeBCKON MEXaHWYECKOM MIeYaTHON MaITNHKE;

o BJIAJICHUE OCS3aTeIbHBIM CIOCOOOM OOCIEeIOBaHUS M BOCHPUITHS
penbedHBIX N300paX)eHHH, TEOMETPUUECKUX YepTekeH, rpadukoB GyHKIUHN U 1p.;

o YMEHHUE BBINOJHATh TIE€OMETPUYECKUE TOCTPOEHUS U YEPTEXKH,
CTpOUTh Tpapuku (QYHKOUH HA KOOPJIAMHATHOM IUIOCKOCTH C TOMOIIbIO

CIICOHAJIBHBIX YCPTCIKHBIX HHCTPYMCHTOB.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYEBHOMY KYPCY «MATEMATHUKA»

5 kaace

(5 yacoB B Heeao, Bcero 170 yacon)

Ha3panue
pasaena
(Tembl)
Kypca (4uciio
4acoB)

OcHoBHOE€ coacpkaHue

OcHoBHbIE BUbI J€ATEIbHOCTH oﬁyqaloumxm

Harypanbusie

qucilia W HYJb.

(43 4.)

HatypanbHoe uucno. Pan Harypansabix uucen. Yucno O.
N300paxeHne HaTypalbHBIX YHCENl TOYKAMU Ha KOOPAMHATHOM
(4MCIOBO) MPSMOIA.

[To3unmonHas cucreMa cuucienus. PuMmckas Hymepanus Kaxk
IIPUMEpP HENO3ULHUOHHONW CHCTEMBI CUHUCIEHHUA. JlecaTuuHas
CUCTEMa CYUCJICHUS.

CpaBHeHHME HaTypalbHBIX YHCEN, CPABHEHHE HATypalbHBIX
yucen ¢ HyJéM. CnocoObl cpaBHeHUs. OKpyIJieHHEe HaTypaibHBIX
qucel.

CnoxxeHue HATypajJbHBIX YHCET; CBOWCTBO HYyJS MpHU
CIIO)KEHUM. BplunTanue kak JeHCTBHE, OOpaTHOE CJIOXKEHHIO.
YMHOKEHHE HaTypaJbHBIX YKCE; CBOMCTBA HYJS U €AUHUIIBI IPU
yMHOXXeHUH. J[lenenue kak JeiicTBue, OOpaTHOE YMHOXKEHHIO.
Komnonentsl  geicTBuii, CcBA3b Mexay HuMmH. [IpoBepka
pesyabTata apupmernueckoro neiictusa. IlepemecturensHoe u
COueTaTeIbHOE CBOMCTBA (3aKOHBI) CJOXEHUS M YMHOXCHHUS,
pacrpeleUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Ucnons3zoBanne OykB [y 00O3HAYEHUS HEU3BECTHOTO
KOMITIOHEHTA U 3allUCU CBOMCTB apU(PMETUUECKUX JICHCTBUH.

Jenurenu m KpaTHble 4McCia, PA3IOKEHHE HA MHOXKHUTEIH.
[Ipoctele u coctaBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3,
9. JlemeHne ¢ OCTaTKOM.

Crenenb ¢ HaTypaJIbHBIM NOKa3aTeseM. 3aluch YUCia B BUJIE
CYMMBI pa3psIHBIX ClIaracMbIX.

UucnoBoe BbIpakeHHE. BblunciaeHue 3HAYEHUN YHMCIOBBIX

YUTaTh, CPABHUBATH U YNOPSAI0UUBATH HATYpaIbHbIE YNCIIA;
n300paxkaTb KOOPAMHATHYIO NPSIMYIO, COOTHOCHTH TOYKY
Ha KOOPAMHATHOU (4ucnoBOiN) MpAMOM C
COOTBETCTBYIOIIUM €M 4HCIIOM; M300paxkaTh HaTypaJbHbIE
yuciaa TOYKaMU HAa KOOPAMHATHOM (YHMCIIOBOM) MpSMOii,
HaxOJIUTh KOOPJAMHATHI TOUKH;

HCCIeA0BaTh CBOMCTBA HAaTypallbHOro psiaa, yucen 0 u 1
MIPH CJIOKEHUU U YMHOXKCHUH,

WCII0JIb30BATh MPABUJIO OKPYTJIEHUS HATYPaJIbHBIX YHCEIT;
BBITIOJTHSTH apu(PMETHUECKUE NEUCTBUS C HATypaTbHBIMHU
YUCJIAMH, BBIYUCIISTh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM CO
ckoOkaMu u 0e3 CKOOOK;

3aluChIBaTh MPOU3BEJICHUE B BHJAE CTENEHU, YUTaTh
CTENEHM, HCIOIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHUE,
MOKAa3aTeNb), BEIUUCIATH 3HAUCHHUS CTETICHEIH;

BBITIOJIHTh TPUKUAKY M OIEHKY 3HAYCHHH YHCIOBBIX
BBIpa)XXEHUH, MIpeAsiaraTh U MPUMEHATh IPUEMBI TPOBEPKU
BBIYHCIICHUIA,

WCIOJIb30BaTh MPU BBIUUCICHUSAX [EPEMECTUTEIBLHOE U
COUYETATEIbHOE CBOMCTBA CIIOKEHUS M YMHOXKCHMS,
pacIpeneuTeIbHoe CBOICTBO YMHOXXEHHUS;
dbopmynupoBaTh U MPUMEHSTH MpaBUiia MPeoOpa3OBaAHUS
YHUCIIOBBIX BBIPKEHUM Ha OCHOBE CBONCTB
apu(pMETUIECKUX JCHCTBUH.

MIOHMMATh U MPABUJIHHO YIOTPEOISITh TEPMUHBI, CBSI3aHHBIE




BBIDAKCHUM; IMOPSANOK BBINOJIHEHU JeUCcTBUU. lcmonb3oBaHue
IIPU BBIYMCIICHUSIX IEPEMECTUTENIBHOTO U COYETATENIbHOTO CBOMCTB
(3aKOHOB)  CIIOKEHUSI M YMHOXEHHs, pacHpeaeluTeIbHOro
CBOMCTBAa YMHOXEHHSI.

C HaTypaJIbHBIMH YUCIIAMU;
UCCIIEIOBaTh YHMCIIOBBIE 3aKOHOMEPHOCTH, BBIIBHUTAaThb WU
00OCHOBBIBATh THIIOTE3BI, (HOPMYITUPOBATh 00OOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO HCCIICIOBAHNUS;
(bopMyaHpOBaTh OIpPENCICHUS] JENUTENI U KpPaTHOro,
Ha3bIBaTh JCIUTCIM W KpaTHbIE YHCJA; PAaclO3HaBaTh
NpOCThIE W COCTaBHbIE 4YHCcHa; (opMynupoBaTb U
MPUMEHATh MPU3HAKK JAeIuMocTH Ha 2, 3, 5, 9, 10;
IIPUMEHSTh AJITOPUTM PAa3JIOKEHUS YUCIA HAa IPOCTHIE
MHOKHTENH; HAXOJUTh OCTATKH OT JEJICHHS W HEIOIHOE
4acTHOE;

pacro3HaBaTb MCTUHHBIE W JIOXKHBIE BBICKa3bIBaHUSA O
HaTypaJbHbIX  YHWCJIAX, [PUBOAUTH  NPUMEPHl U
KOHTPIIPUMEDBI, CTPOUTH BBICKA3bIBAaHUS WM OTPULIAHUSA
BBICKA3bIBAaHUI O CBOMCTBAX HATYpaJIbHBIX YHUCEIL,
KOHCTPYUPOBaTb  MaTEMAaTUYECKUE  TPEIIOKECHHA  C
IIOMOUIBIO CBSA30K «H», «UIIN», KECIH. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenrie o apoOM Kak crmocobe 3alucu  YacTu
BennurHbl. OObIKHOBEHHBIE IpoOH. [IpaBunbHbBIe 1 HEMpaBUIbHBIE
npodu. CmemanHast 1po0b; MpeICTaBICHHE CMEIIaHHON npodu B
BUJIC HEMIPaBWJIBHOM NpOOM U BbIIEJICHHE LEJION YacTH 4YHUCla U3
HempaBWIbHOW npobu. M3oOpakeHue npobel TOUKaMu Ha
yuciaoBoi mpsmoir. OcHOBHOE CBOMCTBO apodu. CokpaieHue
npobeii. [IpuBeaenne npodu kK HOBOMY 3HaMmeHareno. CpaBHEHHE
JIpoOeH.

CrnoxxeHue W BbIYMTaHUE ApoOed. YMHOXKEHHE U JIeTICHHE
npoOeii; B3auMHOOOpaTHBIe ApoOu. HaxoxaeHrne yactu 1enoro u
LIEJIOTO IO €r0 YacTH.

Hecatnunas 3amucek apo6eit. [lpencraBieHue AeCITUIHON
npobu B Buje 0OBIKHOBEHHOH. M300paskeHre AeCATHUHBIX Ipo0eit
TOYKaMHU Ha YUCJIOBOU NpsiMoil. CpaBHEHHUE JECATUIHBIX APOOCH.

Apudmernueckue JIEHCTBHS C JECATHYHBIMU JIPOOSIMH.
OKpyTJIeHHE IeCATUYHBIX TPOOeH.

YUTaTh ¥ 3alUChIBaTh, CPAaBHUBATh OOBIKHOBEHHBIC
npobu, mpemyaratb, OOOCHOBBIBAaTH M OOCYXKIaTh
CTHOCOOBI YIIOPSI0YMBAaHUS APOOEii;

MOHUMATh U NMPABUIBHO yNOTPEOISATh TEPMUHBI, CBSI3aHHBIE
C OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSMU;
MOJICIMPOBaTh B Tpaduueckoid, mpeaMmeTHou dopme, ¢
MOMOIIBI0 KOMITBIOTEPA TIOHSATHUSL U CBOMCTBA, CBSI3aHHBIC
¢ OOBIKHOBEHHOM JPOOKIO;

n3o0pakaTh  OOBIKHOBEHHBIE JApOOM  TOYKAMH  Ha
KOOPJIMHATHOM MPSMOW; HCIOJIb30BaTh KOOPAMHATHYIO
MPSMYIO JUIsl CpaBHEHUS Apo0eit;

(hopmypoBaTh, 3aMMUCHIBATH C TIOMOIILI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOU APOOH; HCIIOJIb30BAaTh OCHOBHOE
CBOMCTBO APOOM JJIs COKpaIIeHUsT Ipo0el U MpUBEICHUS
IpoOu K HOBOMY 3HAMEHATEIIO;

MPEJICTABJIATh CMEIIAHHYIO JIPOOb B BUJIC HEMPABHILHOM
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Y BBIICJIATH Y0 YaCTh YKCIIa U3 HeTIPaBUIIBHON ApoOu;

BBITIOJIHATH apupMeTHIECKHE IeHCTBUSA c
O6I>IKHOBCHHI>IMI/I U JCCATUYHBIMU I[pO6SIMI/I; HpI/IMeHSITL
CBOMCTBA apuMeTUIECKUX NEeUCTBUI I

panMOHaIN3alu1 BIYUCIICHU;

BBINIOJIHATH IPUKHUIKY U OLICHKY PE3yJIbTaTa BEIUYNCICHU;
mpenjgaraTb W IOPUMEHATh  NPUEMBI  MPOBEPKHU
BBIUMCIICHUH;

MIPOBOJIUTH MCCJIEIOBAHUS CBOMCTB Jpo0el, onupasch Ha
YHCIIOBBIE 3KCIIEPUMEHTHl (B TOM YHCIE C IOMOIIbIO
KOMIIBIOTEPA);

pacno3HaBaThb WCTUHHBIE W JIOXKHBIE BBICKA3BIBAHMS O
Ipo0siX, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHULIAHUS BBICKA3bIBAHUN;

pemaTh TEKCTOBBIE 3aJlaud, CoJepXKamue ApoOHbIe
JaHHbIC, W 3aJa4d Ha HaAXOXKJIECHUE YacTH LEJI0oro H
LIEJIOT0 IO €r0 YacTH; BBIABIATH UX CXOACTBA U Pa3IMUus;
MOJIETUPOBATh XOJ| PpELIEHUs 3aJaud C [OMOIIBIO
PHUCYHKA, CXeMBbI, TaOIUIIBI;

MIPUBOJIUTH, Pa30UpaTh, OLIEHUBATH Pa3IMyYHbIE PELICHMUS,
3alMCH PELLIEHUI TEKCTOBBIX 33/1a4;

KPUTHUYECKH  OLIGHHWBAaTh  MOJY4YEHHBIH  pe3yJbTarT,
OCYLIECTBIISAITh CaMOKOHTPOJIb, IIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOIUTh OIIMOKH;
MIPECTABIATH NECATUYHYIO IpOoOb B BHJIE OOBIKHOBEHHOM,
YUTaTh W 3aMUChIBaTh, CPABHUBATh JECATHYHBIE IpOOH,
npeuiaratb, OOOCHOBBIBaTH M 00CYXXIaTh  CIIOCOOBI
YOOPSAOYMBAHUS  JECSITHUUHBIX  JpoOeil. u300paxarhb
JecATUYHbIE JPOoOU TOUKaMH Ha KOOPAMHATHON MPSMO;
BBISIBJISITH CXO/CTBA U Pa3INuUs MpaBuil apuGMeTHIECKUX
NEUCTBUM C HATypaJbHBIMH YHCIAMU U ACCSITHUYHBIMU
IpOOsSIMU, OOBSICHSITH UX;

BBINOJIHATH OKPYTJIEHUE JECITUYHBIX APOOeii;
ONEepUpPOBaTh  APOOHBIMM  YHUCJIAMHU B peaJibHBIX
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KHU3HCHHBIX CUTYyaluAX.

Pemenue Pemenne TEKCTOBBIX 3ajady apUPMETHUYECKUM CIOCOOOM. pelaTth TEKCTOBBIE 3a/layll apu(METHUYECKHM CIIOCO00M,
TEKCTOBBIX Pemenne normueckmx 3amad. Pemienue 3amau mepebopoM Bcex WCIIOJIb30BaTh  3aBHUCHMOCTH  MEXKIY  BEIUYHMHAMH
3an1ad. (8 4.) BO3MOXXHBIX BapuaHTOB. lcronb30BaHWE NpU pEIICHUH 3ajad (ckopocTb, BpeMsl, pacCTOSIHME; II€Ha, KOJHUYECTBO,
TAOJIHII U CXEM. CTOMMOCTh U JIp): aHAIM3UPOBATH M OCMBICIIHBATH TEKCT
Pemenue 3amay, comepikamux 3aBHCHUMOCTH, CBS3bIBAIOIINE 3amaun, 1nepedopMylMpOBaTh  YCIOBHE,  U3BIEKATh
BEJIMYUHBI: CKOPOCThb, BpEMs, pPACCTOSHHUE, IICHA, KOJIHYECTBO, HEOOXOIUMBIC JaHHBIC, YCTAHABIMBATH 3aBUCHMOCTH
CTOMUMOCTh. EauMHMIIBI u3MepeHus: Macchl, 00BbEMa, IEHBI; MEXAy BEIUYHMHAMH, CTPOUTH JIOTUYECKYIO IIETIOYKY
paccTosiHusl, BpEMEHH, CKOpocTH. CBsI3pb MEXKIYy CIUHHUIIAMH pacCyKICHHIA,
M3MEPEHUS KaXk/10i BEJIMYMHBI. MOJETTUPOBATh XOJ| pELIEHUS 3aJaud C IOMOIIBIO
Pemmenrie oCHOBHBIX 3a/1a4 Ha POOH. PUCYHKA, CXEMBbI, TAOJHIIHI;
[IpencraBieHre JOaHHBIX B BHJAE TaONWI, CTOIOYATHIX KpUTUYECKH  OLIGHWBAaTh  TOJYYEHHBIH  pe3yJbTarT,
Juarpamm. OCYIIECTBIISATh CAMOKOHTPOJIb, TIPOBEpsii OTBET Ha
COOTBETCTBHUE YCJIOBUIO, HAXOIUTh OIMIMOKH;
pemaTh 3a7aud ¢ MOMOIIbI0 Iepedopa BCeX BO3MOKHBIX
BapUAHTOB;
MOJIb30BAaThCSI OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: IICHBI,
MAaccChl; pacCTOSIHUSI, BpEMEHHU, CKOPOCTH; BBIPAXKaTh OJHU
€IMHUIIBI BEJIMYUHBI Yepe3 JPYTHE;
W3BJIEKaTh, aHAJIM3UPOBATh, OILIEHHWBATH HH(OpMaLHIO,
MPECTAaBICHHYIO B TaOJHMIle, HA CTOIOYATON JHarpamme,
HWHTEPIPETUPOBATH Mpe/ICTaBJICHHbIE JTaHHbIE,
WCIOJIb30BAaTh JAHHBIE MPU PEIICHUH 3a/1a4.
Harnsgnas Harnsgaeie npencraBieHus o Gurypax Ha miocKOCTH: TOUYKA, M0JIb30BAaThCA IEOMETPUUYECKHMMH TOHSATHUSIMHU:  TOYKA,
reomerpust. (30 | mpsimasi, OTpe30K, Jyd4, YroJ, JIOMaHasi, MHOTOYTOJbHUK, npsiMasi, OTPE30K, JIyd, yToJI, MHOTOYTOJILHUK, OKPY>KHOCTb,
q.) OKPYXHOCTb, Kpyr. Yrou. [IpsMoi, ocTpslil, Tynoil u pa3BEPHYTHII KpYT;
VTIIBL. UCIIOJIb30BAaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIaMU:

JlinHa oTpe3ka, METpUYECKHE eIMHUILb JIuHBL. J{IuHa
JIOMaHOW, IIEPUMETP MHOIOYrosibHUKA. MI3MepeHue u nmocrpoeHue
YTJI0B C IOMOUIBIO TPAHCIIOPTHPA.

Harnsnaele mpencrtaBneHuss o (GuUrypax Ha IUIOCKOCTH:
MHOTIOYTOJIbHUK; TPSAMOYTOJIBHUK, KBaJApaT; TpPEyroJbHUK, O
paBeHcTBe GUryp.

N3o0pakeHne ¢Guryp, B TOM YHCJIC HA KIETYATOM Oymare.

BEpIIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA,
CTOpPOHA, TMaroHajb, ¢ OKPYKHOCTBIO: paguyc, IUAMETP,
LEHTP;
HCIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSMOYTOJIBHUKA,
KBajpaTa Al WX TOCTPOEHUS, BBIYMCICHHS IUIOMIAU U
NEpUMETPAa;
BBIUHCIISITh

TIEPUMET] u IUIOIIAIb KBaJpara,

37



[Toctpoenne koHpuUTypanuii w3 dacTed NMpsMON, OKPY>KHOCTH Ha
HEJTMHOBAHHOW W KjeTdyarod Oymare. lcrmosip3oBaHue CBOWMCTB
CTOPOH U YTJIOB MPSMOYTOJbHHUKA, KBAApPATa.

[Tnomane MPSIMOYTOJIbHUKA u MHOTOYT'OJIbHUKOB,
COCTaBIICHHBIX W3 TMPSMOYTOJHHUKOB, B TOM 4YHUClIe QUTYD,
n300paxEHHBIX Ha KieT4yaroil Oymare. EnuHuiel usmepenus
TUTOMIA/IH.

Harnsgaele npeacraBieHuss 0 MPOCTPAHCTBEHHBIX (UTypax:
OPSIMOYTONIBHBIN  Mapayienenumnes, KyO,  MHOTOTPaHHUKH.
N3o0pakeHne mpoCTEUIIUX MHOTOTPAHHUKOB. Pa3BEpTku kyba u
napayutenenunena. Co3maHue Mopelel MHOTOTPAaHHUKOB (U3
OyMaru, IpOBOJIOKH, TUTACTUIIMHA U JP.).

OO0BEM TIPSIMOYTOJILHOTO Mapaienenumnena, kyoa. Equauibt
U3MepeHus 00bEMa.

MPSIMOYTOJTHHHKA, dburyp, COCTaBIICHHBIX u3
NPSIMOYTOJIBHUKOB, B TOM YHCJIEe QUTYp, N300pKEHHBIX HA
KJIeT4aToi Oymare;

MOJIb30BATbCST OCHOBHBIMH ~METPHUYECKUMH  €IWHUIIAMU
WU3MEpPEHUS JJIUHBI, TUIOIIAU; BHIPAXaTh OIHH CIUHUIIBI
BEJIMYMHBI Uepe3 JPyTHeE;

pacmo3HaBaTh  MapajUieNienure]l, KyO, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3IMEpPEHUS,
HAXOJUTh U3MEPEHUs NapasuieNenunena, Kyoa;

BBIUUCIIATE 00BEM KyOa, Mmapajuiesienuiieia mo 3aJaHHbIM

I/ISMCpeHI/IﬂM, IIOJIB30BATHCA CANHULIaMHU I/IBMepeHI/IH
00bEMa;
pemarhb HECJIOXKHEIC 3a7a4u Ha HU3MEpeHue,

reOMETPUYECKUX BEJIUYUH B IPAKTUYECKUX CUTYALUAX.
UCTIOJIb30BATh JIMHEHKY U TPAHCIIOPTUDP KaK WHCTPYMEHTHI
IUI IOCTPOEHUS U U3MEPEHUs: U3MEPATh JUIMHY OTpe3Ka,
BEJIMYMHY yTIJIa; CTPOUTH OTPE30K 3a/JlaHHON JUIMHBI, YTOJI,
3aJJaHHOM BEJMYMHBI, OTKJIA/bIBaTh LHUPKYJIEM paBHbIE
OTPE3KH, CTPOUTH OKPY>KHOCTb 3aJaHHOTO pPajuyca;
n300paxaTb KOH(PUIypallUd TeoOMeTpHUYecKux (uUryp Ha
HEJIMHOBAHHOU u KJIeTYaTON Oymare (s
caboBUIAIINX); Tpejiaratb, OMUCHIBATH W OOCYXKIATh
CTOCOOBI, AITOPUTMBI IOCTPOCHHUS;

pacno3HaBaTh M U300pakaTb Ha HEIMHOBAaHHOM U
KJIeTYaTON Oymare mpsiMOM, OCTpbIH, TymoH, pa3BEPHYTHIN
yribl (A1 caOoBUASIINX), (A7 CIETBIX O0YYarOIUXCs
n300pakaTh M3y4yaeMble yIibl B MpHOOpe AJs MHChbMa IO
Bpaiinio); cpaBHUBATH YIJIbI;

NOHMMaThb MW MWCIOJb30BaTh TIPU  pEIICHUH  3ajad
3aBUCHUMOCTH MEXIYy €IUHHUIIAMH METPHUYECKOM CHCTEMBbI
Mep; 3HAKOMMTHCS C HEMETPUUYECKHMMH CHUCTEMAaMHU MeEp;
BBIPXKaTh JJIMHY B Pa3IMYHBIX €IUHULIAX U3MEPEHUSI.
NPUBOAUTH TpUMEpPbl  OOBEKTOB  PEaJbHOrO  MHpa,
uMerIuX (GopMy MHOrOyrojibHUKA, HPSIMOYTOJIbHHKA,
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KBajpaTa, TPEYrOJbHUKA, OLIEHWBATh UX JINHEHHBIE
pa3Mepbl.  BBIYMCIATH:  NEPUMETP  TPEYTOJIbHHKA,
MIPSIMOYTOJIbHUKA, MHOTOYTI'OJIbHUKA; ionaib
IPSIMOYTOJIbHMKA, KBAJPaTa;

n300pakaTh ~ OCTPOYrOJibHBIE,  NPSAMOYTOJbHbIE U
TYIOYTOJIBHBIE TPEYTOJIbHUKH;

CTPOUTH Ha HEJIMHOBAHHOM M KieTyaToi Oymare KBajapar
U NPSIMOYTOJbHMK C 3aJaHHBIMU JUIMHAMHU CTOPOH (JUIs
CJIa00BUASAIINX), (IJIs CIICNIBIX 00YYaOLINXCs H300paxarhb
n3ydaeMble GUTypsl B Ipudope aiis nmuckMa 1o bpaitno).
HCCIIE0BaTh CBOMCTBA NIPSMOYTOJIbHUKA, KBAAPATa IIyTEM
JKCIIEPUMEHTA, HaOIroAeHus, n3MepeHus,
MOJIEIUPOBAHUA; CpaBHMBAaTb CBOWCTBAa KBajapaTa H
IPSIMOYTOJIbHUKA

pacno3HaBaTb WCTHUHHBIE M JIOXKHBIE BBICKA3bIBaHMS O
MHOT'OYT'OJIbHUKAX, IIPUBOUTH IIPUMEPBI u
KOHTPIIPUMEPBI. MCCIEA0BATh 3aBUCUMOCTbH  IIJIOLIAAH
KBaJipaTa OT JIJIMHBI €r0 CTOPOHBI;

BBIPAKaTh BEJIMYMHY IUIOIIAAM B PA3IMUYHBIX €IMHUIAX
W3MEpEHUs METPUYECKOM CHUCTEMBI Mep, MOHUMAaTh WU
HCIIOJIb30BAaTh  3aBUCUMOCTU  MEXAY METPUYECKHUMHU
€AMHUIIAMU U3MEPEHUS TIOILAH;

3HAKOMUTHCA C TPUMEPAMU TPUMEHEHMS IUIOIIATU U
nepuMeTpa B MPAKTUYECKUX CHUTyalUsX. peniaTth 3ajadu
U3 peasbHOM KU3HU, IPEIarath U 00CYX/1aTh Pa3IUUHbIe
CITOCOOBI pelIeHHs 3a/1a4.

IloBrOopenue u
06o6menue. (10

q.)

[ToBTOpEHME OCHOBHBIX MOHATUI U METOAOB Kypca S Kiacca,
0000111eHIEe 3HAHUH.

0000IIaTh M CHUCTEMAaTU3UPOBAaTh 3HAHMUA IO KYpCY|
MaTeMaTUKH 5 KJracca;

BBIUMCIATh  3HAQUYEHUS  BBIPAXECHHUH,  COJEprKalluX
HaTypaJbHbIE YHUC]A, OOBIKHOBEHHBIE M JECSITUYHBIC
IpoOu, BHIOJIHATH IPeoOpa3oBaHuUs YUCEIT;

BBIOMpATh CIMOCOO CpaBHEHMSI YHUCEN, BBIYUCIICHHM,
NPUMEHATh CBOMCTBAa apUPMETUYECKHX JEHCTBUU s
palMOHAIM3AIMHA BEIYUCIICHUI;
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e OcCylecTBISATh CAMOKOHTPOIIb BBITIOIHIEMBIX IEHCTBUN U
CaMOIIPOBEPKY Pe3ysIbTaTa BEIYHCICHHIA;

® pemaTh 3aJa4d W3 peaNbHOM JKU3HM, NPUMEHSTH
MaTeMaTH4ecKue 3HAHWS JUIS PEHICHUs 3afad U3 JApYyTrux
Y4eOHBIX IPEMETOB;

® pemiaTh 337a4d  pasHBIMH  CHOcO0aMHu, CpaBHHMBATh
CMOCOOBI pEIIeHUs] 3aJaud, BHIOMPATh palMOHAIBHBIN
crnoco0.

6 KJiacce

(5 yacoB B Heaeno, Bcero 170 yacoB)

Ha3Banue
pa3nesia (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOE cCoaecpKaHue

OcHoOBHbIE BUIbI J€ATEJIbHOCTH Oﬁy‘lalOIIII/IXCH

Harypanbnsie
gucna. (30 4.)

ApudmeTndeckne IEHCTBUS C MHOTO3HAYHBIMH HATypaJbHBIMU
qUCIaMHU. YucnoBble BBIPAYKEHHS, MOPSI0K JIEHCTBHH,
UCIIONBb30BaHME CKOOOK. Mcronb30oBaHME TPU  BBIYMCICHHSX
MEPEMECTUTEILHOTO M COYETATENbHOTO CBOMCTB CIIOXKEHUS U
YMHOXXEHHS,  pacrpeaeauTeIbHOro CBOMCTBA  YMHOKEHHS.
OkpyrieHue HaTypaJIbHbIX YUCET.

Jlenurenu W KpaTHbIE 4YHCIA; HAUOONBIIMKA OOLIMI JenuTens U
HaMMeEHbIIee olIIee KpaTHoe. [[eTMMOoCTh CyMMBI U IIPOU3BEICHHUS.
JleneHue ¢ ocTaTKOM.

° 3HaTb W [IOHMMATb TEPMHUHBI, CBS3aHHBIE C
pasNMYHBIMM BHJAMHU 4YHCEI M CIOCOOaMU HUX 3alMCH,
NepexoaAuTh (€CIM 3TO BO3MOXKHO) OT OAHOM (OpPMBI 3arucCH
4yucia K Ipyrou;

° CpaBHMBaTb U  YIOpPSAJOYMBATHL LIE€JblE  4YHCITA,
OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, CPAaBHHUBATh 4YHCIA
OJIHOTO U Pa3HbIX 3HAKOB;

° BBIIIOJIHATh, COYETasl YyCTHBIE U IUCbMEHHBIEC IIPUEMBI,
apupMeTHYECKUe JEHCTBHS C HATypaJIbHBIMU U LEJIbIMH
qyuciIaMH, OOBIKHOBEHHBIMHM M JIECATHUYHBIMU  ApoOsSMH,
II0JIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YUCIIAMU;

° BBIUMCIISITH ~ 3HAYEHHs]  YMCIIOBBIX  BBIPAKECHHUU,
BBINIOJHATh NPUKUAKY W OLEHKY pe3yJibTaTa BbIYMCIICHUM;
BBINIOJHATh NpeoOpa3oBaHMsl YHUCIOBBIX BBIPAXKEHHH Ha
OCHOBE CBOMCTB apu(pMeTHUECKUX IeiCcTBUM;

° COOTHOCUTh TOYKY Ha KOOPAMHATHOM MNpAMOU C
COOTBETCTBYIOIIUM € YHCIIOM U M300pa)kaTh YUCla TOUKAaMHU
Ha KOOPJMHATHOW MPsIMOM, HAXOJAUTh MOAYJIb YHCIIA;
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° OKpYTJISITH IEJIbIE 4YHCla W JCCATUYHBIC Ipoowu,
HAXOJUTh MPUOIKEHHS YHCET,

) BBIMOJIHATh apudMeTHUECKHE NeHCTBUS c
MHOTO3HAYHBIMH  HATYpaJbHBIMH  YHCIAMH,  HaXOIUTh
3HAYEHUS YUCIIOBBIX BBIPAKEHUI CO CKOOKaMH U 0e3 CKOOOK;
BBIUUCIISATH 3HAUYCHUSI BRIPAXKCHUH, COICPIKAIIINX CTEIICHH;

° UCIIOJIb30BaTh MPH BBIUUCIICHUSIX MEPEMECTUTEIBLHOE
M COYETaTeNIbHOE CBOWCTBA CIIOKEHHWS W yYMHOXXCHUS,
pacrpeeUTeIbHOe CBOMCTBO YMHOXEHHSI OTHOCHTEIHHO
CJIO’KEHHUSI, CBOMCTBA apu(PMETHIECKUX ICHCTBHIA;

° UCCIIEIOBAaTh YMCIOBBIC 3aKOHOMEPHOCTH, MPOBOIUTH
YHCJIOBBIC OKCIIEPHUMEHTHI, BBIIBUTaTh ¥ OOOCHOBBIBATH
THITOTE3bI;

° (bopMyIHpOBaTh ONpEeNCHHs ASTUTENS U KPaTHOTO,
HAuOOJBIIEr0 OOILIEro ACNUTENsT W HAUMEHBILIETO OOMIEeTOo
KPaTHOTO, MPOCTOT0 U COCTABHOTO YHCEN; MCIIOIB30BaTh 3TH
MIOHSATHS MPH PEIICHUH 33]1a4;

° NPUMEHSTh aJTOPUTMBI BBIUYHCIICHUS HAMOOJIBIIIErO
O0IIIero JIENMHUTEeNss ¥ HAMMEHBIIEro OOIIEro KPaTHOTO JBYX
qucell, aJTOPUTM  PAa3JIOKECHUsS 4YHClIa Ha  MPOCTHIC
MHOYXHTEJIH,

® HUCCICA0BATH CBOIMCTBa JCIINMOCTHU CYMMBI n
MMPOU3BCACHUS TUCCII;

® IMPUBOJUTH IIPHUMCEPEI YHUCCJI C 3aJaHHBIMH
CBOﬁCTBaMH, pacro3HaBaTb BCPHELIC )41 HCBCPHLIC

YTBEP)KJICHUSI O CBOMCTBAaX YHMCEJ, ONPOBEpPraTh HEBEPHBIC
YTBEPKJICHUS C IOMOLIBI0O KOHTPIIPUMEPOB;

[ ] KOHCTPYUPOBATh MATCMATUUYCCKUC TIPCATIOXKCHUA C
IIOMOIIBIO CBA30K «M», KUJIH», KCCIIH..., TO...»;
® Pemate TekcTOBBIC 3aJa4d, BKJIIOYAKOIIMWE ITOHATHUS

JIENUMOCTH, apu(PMETUYECKUM CIOCOOOM, HCIOIb30BaTh
nepebop BCeX BO3MOKHBIX BAPUAHTOB,;

) NPUBOIUTH, pa30upaTh, OILIGHUBATH  Pa3IUYHBIC
PECUICHU, 3aIllMCH pCIHCHI/IfI TCKCTOBBIX 3a1a4,
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° KPUTUYECKH OILICHUBATh IMOJYYEHHBIM pe3ylbTar,
HaXOJUTh OIIUOKH, OCYIIECTBISATH CAMOKOHTPOJIb, TPOBEPSIS
OTBET HAa COOTBETCTBHUE YCIOBHUIO.

Hpo6wu. (78 4.)

OObIKHOBEHHAs: po0b, OCHOBHOE CBOMCTBO ApOOH, COKpalleHHE
npobeii. CpaBHEHHE U yIIOpsiIoYrBaHue apooeii. Pemenue 3a1ad Ha
HAaXOKJEHHWE YacTH OT LIEJOro M ILeJoro mo ero yactu. poOHoe
YHCIIO KaK pe3ynbTar aeienus. [IpencraBieHue AecATHUHON ApOOH
B BUJE OOBIKHOBEHHOM JpoOM M BO3MOYKHOCTb NpEICTaBICHUS
OOBIKHOBEHHOH JpoOu B BuiE AecATHUHON. [lecsituunbie apodu u

METpUYecKass cucremMa Mep. ApudMeTHYecKue JeHCTBHUS W
YHUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U JACCATUYHBIMU
JIPOOSIMH.

OtHomeHue. JlemeHne B JaHHOM  OTHOIIGHHMH. Macirao,

nponopuus. [I[puMeHeHre nponopiuii Npu perieHny 3aaad.
[lonsTe mnpoueHra. BpluucieHue mnpoLeHTa OT BEIWYUHBI U
BEJIMYUHBI 110 €€ MPOLEHTY. BrIpakeHne nNpoLueHTOB JeCATUYHBIMU
npobsimu. Perenne 3amau Ha MPOIEHTHI. BrIpaskeHHEe OTHOIICHHS
BEJINYUH B IIPOLICHTAX.

[TonoxurenpHbIe U OTpULIATENBHBIEC YUCTA

[TonoxuTensHble U oTpULaTeNbHbIE Yncaa. Llenpie uncna. Moaynb
yucia, TreoMeTpUuYecKkass  MHTEpOpeTanuss  MOAyJIs  4YHcia.
N3o0pakeHre uYucea HAa KOOPAWHATHOM mTpsMoi. YuciaoBwie
npomexxyTku. CpaBHeHue uucen. ApupMeTHdecKue ACUCTBHUS C
MOJIOKUTENBHBIMHA U OTPHULIATEIBHBIMUA YUCIIAMM.

[IpsimoyronbpHas cucteMa KOOpJMHAT Ha IuiockocTh. KoopauHatel
TOYKH Ha IUIOCKOCTH, abcuucca U opauHata. [loctpoenue Touyek u
buryp Ha KOOPJMHATHOH TIIOCKOCTH.

° CpaBHHMBaTh M YIOPSJIOYMBATH JPOOH, BBIOUPATH
croco0 cpaBHEHHUs APOOEii;

° NPEJICTaBIATh  JECATHYHBIE  ApoOM B BHJE
OOBIKHOBEHHBIX ~ Jpo0eii ¥  OOBIKHOBCHHBIE B  BHUJC

JECSITUYHBIX, UCIOJIb30BATh SKBUBAJIECHTHBIEC IMPEICTaBICHUS
JPOOHBIX YMCEIT IPU UX CPAaBHEHHH, IPU BHIYUCIICHUSAX;

° UCIIOJIb30BaTh JeCATUYHbIE apo0u npu
npeoOpa30BaHUU BETUUNH B METPUUYECKON CHCTEME Mep;

° BBITIOJIHATH apudmeTHIECKHE JIEHCTBUS c
OOBIKHOBEHHBIMU U JIECATUIHBIMU APOOSIMH;

° BBIUMC/IATh 3HAYCHUS BBIPAKEHUH, COJEpIKANIUX
OOBIKHOBEHHBIE WM JICCATUYHBIE  JIPOOM,  BBHIMOIHSITH

npeoOpa3zoBanusi JapoOel, BBHIOMpaTh CIOCO0, TPUMEHSTh
CBOICTBa apuPMETHUECKUX ACUCTBHIA IJIsT paIlOHATH3AIUN
BBIYHCIICHMIA,

° COCTaBJISATh OTHOIIEHUSI M MPOMOPLHUHU, HAXOIUTh

OTHOLIEHWE BEJIIMYUH, JEJIUTh BEIWYMHY B JITaHHOM
OTHOILICHUH;

° Haxonuthe sKCnepUMEHTAIBHBIM ITyTEM OTHOLIEHUE
JUTUHBI OKPY>KHOCTHU K €€ TUaMeTpy;

° UHTEPIPETUPOBaThL  MaclITad  Kak  OTHOIICHHE

BEJIMYMH, HAaXOIWTh MAaCIITA0 IUIaHA, KapThl M BBIYHCIATH
PacCTOSHMSA, HCHOIB3YS MacIuTao;

° OOBSICHATh, YTO TaKO€ IPOLEHT,
000POTHI PEUH CO CIIOBOM «IIPOLICHTY;

° BBIPA)XaTh MPOLEHTHI B Ap0OAX U JpoOu B MPOLIEHTAX,
OTHOUICHHE JABYX BEJIMYNH B MPOLIECHTAX;

° BBIUUCIIATh MPOLEHT OT YHCIa M YHCIO IO €ro
IPOLEHTY. OKPYIJIATH ApOOM M IPOIEHTH, HAXOAUThH
NpUOJIMKEHUS YUCEIT;

° pemaTh 3aJa4i Ha YacTH, MPOIEHTHI, MPOIOPIIUH, Ha

yIOTPEOIATH
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HaXO0XJIeHHE Jpoou (IIPOLIEHTa) OT BEJIMUMHBI H BEIIMYUHBI 10
e€ napobu (mporeHTy), apoOu  (TpoIeHTa), KOTOPBII
COCTAaBJISIET OJIHA BEJIMYUHA OT IPYIOii;

° MPUBOJIUTH TPUMEPHI HCIIOJIB30BAHUS B PEAJbHOU
JKU3HU TIOJIOKUTENBHBIX U OTPUIATENILHBIX YHCET;
° n300paxaTh 1eJble 4YHCla, TOJOXKHUTEIbHbIE U

OTPULATEIbHBIE 4YHCJIAa TOYKAMU HA YHUCIOBOM IMPSAMOW,
KCIOJIb30BaTh YHCIIOBYIO IPSIMYIO JJISI CPABHEHHMS YUCEN;

° IIPUMEHATH IIpaBUJIa CPAaBHEHUdA, YIOPAJ0YUBATH
LeJIble YUCIa; HAXOAUTh MOIYJIb YHCIIA;
° bopmynarpoBath IIpaBuia BBIYMCIICHUS c

[IOJIOXKUTENBHBIMA M OTPULIATEIBHBIMU YHUCIIAMH, HAXOIUTh
3HAYEHMs YUCIIOBBIX BBIPAXKCHUH, COACPKALUX ICHUCTBUA C
MIOJIOXKUTENBHBIMYA U OTPULIATENILHBIMU YUCIIAMU;

° IIPUMEHATH CBOMCTBA CIIOKEHUS M YMHOXCHHUS UL
peoOpa30BaHus CyMM U IPOU3BEACHUM;

° NPUBOANTH, pa3dupaTh, OILEHMBATH  pa3IMYHbIC
peuieHus, 3alucy PeIeHU TEKCTOBBIX 3a/1a4;

° u3BJIeKaTh WHGpOpPMALMI0O U3 TaOIMIl M JUarpamu,
UHTEPIPETUPOBaTh  TaOJW4YHbIE  JaHHbBIE,  OMNpPEIEIAThH
HauOoJIbIIIee M HAUMEHbIIIee U3 NPE/ICTaBICHHBIX JIaHHBIX;

° OOBSACHATH 51 WJUTFOCTPUPOBATH MTOHATHE
IPSAMOYTOJIBHOM ~ CUCTEMBl KOOpAMHAT Ha  IUIOCKOCTH,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPIWHATHOM
IUIOCKOCTH TOYKM W (PUTYpHI MO 3aJaHHBIM KOOpPJMHATaM,
HAaxOJINTh KOOPJAMHATHI TOYEK.

bykBeHHBIE [Ipumenenne OyKB [UIsl 3allUCH MaTEMaTHUECKUX BBIPDAKEHHH H | @ UCTIOJIb30BaTh OYKBBI JUIsi 0003HAUEHHUS 4YHCEN, TpU
BeIpakeHUs. (6 | mpennoxxennit. CBoiicTBa apu(MeTHUECKUX JICHCTBUN. byKBeHHBIC | 3alIMCH  MaTEMaTHYECKUX  YTBEPXKICHHH,  COCTaBIIATH
9.) BBIPQ)KEHUSI W YHCIIOBBIE IIOJICTAHOBKH. ByKBEHHbBIE DPaBEHCTBA, | OYKBEHHBIC BHIPRXKECHUS 110 YCIOBUIO 33/1a4H;
HaXO0XJIEHWE HEU3BECTHOro KoMmmoHeHTa. Dopmyiibl; (HOpMyIbl | @ UCCIJIEIOBATh HECJIOKHbBIE YHCIIOBbIE 3aKOHOMEPHOCTH,
nepuMeTpa W IUIOLIaAM TNPSMOYTOJbHHKA, KBajgpara, O0O0BbEMa | MCHOIB30BATH OYKBHI Ul UX 3aIUCH;
napajuiesenunena u Kyoa. ° BBIUUCIATH ~ YHUCIOBOE  3HayeHHEe  OYKBEHHOIO
BBIP)XECHUS TPH 3a/1aHHBIX 3HAYCHUAX OYKB;
° 3aIUChIBaTh  (DOPMYJIBI: TIEPUMETpa M ILIOIIAJH
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MPSIMOYTOJIbHUKA, KBajJpaTa; JIJIMHBI OKPY>KHOCTH, IJIOIIAIU
KpyTa; BBIMOIHATH BBIYUCIEHUS TI0 TUM QopMyJiam;

° COCTaBIATh (HOPMYJIBI, BBIPAXKAIOIINE 3aBUCUMOCTH
MEX/y BEIMYMHAMH: CKOPOCTb, BpPEMs, PAacCTOSHUE; LIEHa,
KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTEILHOCTD, BpeMsi, 00BEM
pabOoThI; BHIOIHATH BBIYUCIICHUS 110 3TUM (OpMYyIIaM;

° HAXOUTh HEHU3BECTHBIN KOMITOHEHT
apu(METHICCKOTO ACHCTBHSL.
Pemenne Pemienne TeKCTOBBIX 3a/1a4 apuPMeTHIecKuM criocoOom. Pemienue | @ pemarpb MHOTOIIIarOBhIE TEKCTOBBIE 3a1aun
TEKCTOBBIX 3ajay. | JOTMYECKHUX 3ajgad. PemeHue 3amad mepeOOpoM BceX BO3MOXKHBIX | apu(PMETHUECKUM CIIOCOO0M;
(84.) BAapUAHTOB. ° pemath  3a7a4yd, CBS3aHHbIE C  OTHOILICHHUEM,
Pemenne 3amau, coaep)amux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX | IPOMOPIMOHAIBLHOCTBIO BEJIIMYMH, MPOLIEHTAMH; peuiaTb TPU
BEJIMYMHBI: CKOPOCTb, BpEMS, pPAacCTOSHHE; II€HAa, KOJMYECTBO, | OCHOBHBIC 33/1a4H HA IPOOH U MPOLIEHTHI;
CTOUMOCTh;  MPOU3BOJIUTENBHOCTh, BpeMs, O0O0BEM  paboTHL. | ® pemiate  3agayd,  COJEpKallue  3aBHCHUMOCTH,
EnuHunper u3MepeHus: Macchl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH, | CBA3BIBAIOIINE BEJIMYMHBI: CKOPOCTb, BpEMs, PacCTOSHHUE,
ckopoctd. CBs3b MEXAY eAWHHMIAMU HW3MEpPEHHUS KaxJoH | IleHa, KOJUYEeCTBO, CTOMMOCTD; MPOU3BOAUTEIHHOCTh, BPEMs,
BEJIMYMHBI. 00béMa paboThl, HCHOIB3YSd apu(MeTHUecKue HeUCTBUS,
Pemenue 3ajad, CBSI3aHHBIX c OTHOIICHUEM, | OLICHKY, NPUKHUJIKY; IOJb30BaThCS EIUHHUIIAMH HU3MEPEHUs
NPOMOPLUMOHATIBHOCTBIO ~ BEJIMYMH,  MPOLEHTAMM;  PELICHHE | COOTBETCTBYIOIIMX BEIHYHH;
OCHOBHBIX 3aJ1a4 Ha ApoOU U MPOIEHTHI. ° COCTaBIIAATh OYKBEHHBIE BBIPAXKEHHUS [0 YCIOBHUIO
Onenka W TpHUKUAKA, OKpyrieHue pesyibTara. CocTaBlieHHE | 3a/1a4H;
OYKBEHHBIX BBIPQXKEHUH IO YCIIOBUIO 3aJaUH. ° U3BJIEKaTb  MH(GOpMAlLMIO,  MPEJICTaBICHHYIO B
[IpencraBneHre MaHHBIX C TOMOIIBIO TAaOMUI] M JAMarpamM. | TabnuIax, Ha JUHEHHOM, cTond4aTtol WIM KpyroBOH
Cronbyarble AUarpaMMbl: YTEHHUE U MOCTpOoeHUE. UTeHne KPYroBhIX | AMArpaMMax, HWHTEPIPETHUPOBATh IPEACTABICHHBIC JIaHHBIC;
JTUarpamm. UCTIOJIb30BATh IaHHBIE TPH PEIICHUH 3a]1a4;
° MIPEACTABIATH UHPOPMALIUIO C TIOMOIIBIO0 TaOIHUIT (17151
CIeMbIX W CIA0OBHIANINX), JTUHEHHOW ¥  CTOIOYATOM
JrarpaMm (Jij1s CJ1a00BHISIINX ).
Harnsnnas Harnsanele npencraBineHus o (urypax Ha IUIOCKOCTH: TOYKa, | @ pacrio3HaBaThb Ha dYepTekax, pHCYHKax Ciydau
reomerpus. (38 | mpsimasi, OTpe30K, JyY, Yroji, JIOMaHas, MHOTOYTIOJbHUK, | B3aMMHOI'O PACIIOIOKEHUS IBYX MPIMbIX;
q.) YeThIPEXYTOJIbHUK, TPEYTOIBHUK, OKPYKHOCTB, KPYT. ° n300pakaTh C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB
B3aumHoe pacmosnoxkeHue JABYX ~OpSAMBIX HAa  IUIOCKOCTH, | HA HEJIMHOBAHHOM M KjeTuaToi Oymare JiBe repeceKaronuecs

napajuiejbHble MpsSMble, TEPIeHAUKYIIIpHbIE npsMbie. M3mepenue
PACCTOSIHUIN: MEXJY JBYMs TOYKaMH, OT TOYKH A0 IPSMO; JJIWHA

npsiMble, JBE TMapajUieNbHBIE MPSAMbIC, CTPOUTH MPSMYIO,
MEePICHANKYIISIPHYIO JTAaHHOW (i  ClIaO0OBUIAIMINX), (s
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MaplIpyTa Ha KBaJpaTHOU CETKe.

N3MepeHne u mocTpoeHUe yrioB ¢ MOMONIBI0 TpaHCTIOpTUpa. Busl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIHN, IIPSIMOYTOJIBHBIM, TYIIOYTOJIbHBIH;
PaBHOOEPEHHBIN, PABHOCTOPOHHHMA. UeTHIPEXYTOIBLHUK, TTPUMEPHI
4eThIPEXYTOJbHUKOB. [IpsAMOYroiapbHUK, KBaapaT: HCIOJIb30BaHUE
CBOICTB CTOPOH, YIJIOB, JIMaroHaseu. N3obpaxkenue
reoMeTpuueckux  (uryp Ha  HEIMHOBaHHOM  Oymare c
WCIIOJIb30BaHUEM LUPKYJIA, JIMHEHKHU, YTrOJIBHHKA, TPAaHCIOPTHUPA.
[Toctpoenust Ha KieT4aToit Oymare.

[Tepumerp MHOroyronabHuka. [Tonstue niuomanu GUrypsl; e AMHALBI
u3Mepenus wiomanu. [pubnmxénnoe n3mMepenue miomaan Guryp,
B TOM 4YHCJI€ Ha KBajapaTHOW ceTke. [IpuOmmkéHHOE H3MEpeHHe
JUIMHBI OKPY’KHOCTH, IUIOLIAN KpyTa.

CuMMeTpus: LEHTpallbHasg, OCeBas W 3€PKaJbHAs CUMMETPHH.
[TocTpoeHne cuMMeTpUYHBIX QUTYD.

Harnsinaele mpeacraBieHuss O INPOCTPAHCTBEHHBIX  (Urypax:
napaujenenunes, Ky0, npusMa, nupamuia, KOHycC, IHJIUHID, [ap U
chepa. MUzobpaxeHue mnpocTpaHCTBeHHbIX (uryp. Ilpumepst
pa3BEPTOK MHOIOTPaHHMKOB, IWIMHApa M KoHyca. Co3maHue
MojieJel MpOCTpaHCTBEHHBIX Guryp (u3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U Jp.).

[TonsitTue 00BEMA; €IUHUIBI  U3MEPEHUS
OpSMOYTOJIBHOTO Mapajuiesnenumnena, Kkyoa.

o0péMma. OOBEM

CJIETIBIX OOYYArOIIMXCSl BBIMONHSITH MOCTPOCHHE B MPUOOpPE
JUIst TUchMa 1o bpaiinio);

° IIPUBOJIUTH MpUMEPDI napajuieIbHOCTH u
NEPIEeHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE;

° pacrno3HaBaTh B MHOT'OYTOJIbHUKaX
NEePIEeHIUKYIISPHBIE U TapaJuleIbHbIe CTOPOHBI;

° n300paxkaTh MHOTOYTOJBHUKH C TapalijieIbHbIMHU,
NEePIEeHIUKYISPHBIMA CTOPOHAMU;

° HaxOJIUTh PACCTOSIHME MEXIy JBYMs TOUYKaMu, OT

TOYKH 10 TPSMOM, JJIMHY MyTH Ha KBAJPATHOHW CETKE, B TOM
qHCIIe UCIOMB3Ys HU(PPOBBIE PECYPCHI;
° n300pakaTh Ha HEJIMHOBAHHOW M KJEeTYaToOW Oymare

(mns cnaGoBUASIIMX), C HCIOIB30BAaHHUEM YEPTEKHBIX
HHCTPYMEHTOB YEeTHIPEXYTOJIbHUKH c 3aJIaHHBIMH
CBOICTBAMHM: ¢ TapauIeTbHBIMU, TMEPIEHANKYISIPHBIMHU,
paBHBIMH  CTOPOHAMH, TPSAMBIMH  yrjamMd ®  Jp.,
paBHOOGIPEHHBIN TPEYTOJIBHUK;

° npeiaraTh M OOCYXKIAaTh CIIOCOOBI, AJTOPUTMBI
MOCTPOCHHS,

° HCCIIeIOBATh, UCTIOB3Ys SKCIICPUMEHT, HAOJIOICHHUE,
MOJICTUPOBAHUE, CBOWCTBA NPSAMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJIbHUKU;

° 000CHOBHIBATH, OTpOBEpPraTh C TTOMOIIIBIO

KOHTPIPUMEPOB YTBEPKJIECHHS O NMPSMOYTOJIbHUKE, KBAaIpaTe,
pacIo3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKIACHUS;

° U3MEPSTHh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YTJIbI,
B TOM 4YHUCI€ B MHOIOYIOJBHUKE, CpaBHMBATb YIJIbI;
pacIo3HaBaTh OCTpBIE, IPSIMBIE, TYIIBIE, pa3BEPHYTHIE YTJIbI,

° pacrno3HaBarh, n300paxkaThb OCTPOYTOJIbHBIN,
MIPSAMOYTOJIBHBIN, TYHOYTOJIBHBIH, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU TPEYTOJILHUKY;

° BBIYMCIIITH NEPUMETP MHOTOYT'OJIBHHMKA, IUIOMIAb

MHOTOYTOJIbHUKAa pa30MeHHeM Ha MPSAMOYTOIbHUKH, Ha
paBHBIC (PUTYpHI, HCIOJIB30BATh METPHUYCCKHE CIIHMHHITBI
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M3MEPEHUS JIMHBI U TUIOIAH;
° UCIIONIb30BaTh MPUONMKEHHOE H3MEpPEHHE MJIUH U
Iomaaen, NpuoIKEHHOE MU3MEpeHHe UIMHBI OKPY>KHOCTH,
IJIOIIAU KpyTa;

° pacrio3HaBaThb Ha 4YepTeXax M  M300paKEeHUsX,
n300pakarb OT pykH (s CIa0OBUAAIINX), CTPOHUTH C
MOMOILIBI0  MHCTPYMEHTOB urypy (OTpe3oK, JIOMaHYyIo,
TPEYTOJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTB),
CHUMMETPUYHYIO TAaHHOW OTHOCHUTEJIBHO NPSIMOM, TOUKH;

° MIPUBOJIUTH MPUMEPbl 00BEKTOB OKPY’KAIOLIETO MHUPA,
UMeroIuX (OpMy HM3YUEHHBIX T€OMETPUYECKHX IUIOCKHX H
MPOCTPAHCTBEHHBIX (Guryp. HaxoauTs npumepsl cUMMETpUR
B OKpYXKalollleM MHpe. MOJENUpoBaTh U3 Oymaru JBe
burypsl, CUMMETPUYHBIE OTHOCHUTEJIBHO MIPSIMOM;
KOHCTPYUPOBATh T€OMETPUUYECKHE KOH(DUTYPALIUH, UCIIONB3YS
CBOICTBO CUMMETpPHHU, B TOM YHUCIIE C MOMOILIBIO HU(POBBIX
pecypcos;

° UCCJIEIOBaTh CBOMCTBA U3YUYEHHBIX (PUTYp, CBSI3aHHBIE
C CHUMMETpHEH, HCIOJIb3ysl OJKCIEPUMEHT, HabJroIeHue,
MOJICIINPOBAHUE;

° 000CHOBBIBATH, OIpoBepraThb c IIOMOILIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETPHUH (PUTYD;
° pacro3HaBaThb Ha YepTeXkaxX, PUCYHKAX, OIUCHIBATH

MUPAMHTY, IPU3MY, [IHJIUHJIP, KOHYC, IIap, H300paKaTh UX OT
pyku (mis crnaGoBUASIIMX), MOIEIHPOBaTH W3 Oymarw,
TUTACTHJIMHA, TIPOBOJIOKH U JIP.;

° MPUBOJIUTH MPUMEPHI 00BEKTOB OKPYIKAIOIIETO MHUPA,
UMeronX (OpMBI HA3BaHHBIX TEIT;

° UCIIONb30BaTh TEPMUHOJIOTHIO: BEpIIWHA, pedpo,
IpaHb, OCHOBaHUE, BRICOTA, PAIINYC U JAHAMETP, Pa3BEPTKA;

° U3y4arh, WCHOJIB3YS OSKCIEPUMEHT, HaAOI0EHHE,
HU3MEpEeHHUEe, MOACITUPOBAHNE, B TOM YHCIIE KOMIBIOTEPHOE, U
OIIMCHIBaTh CBOMCTBA HA3BAHHBIX TEJ, BBISABIATH CXOACTBA U
pa3IMuMs:  MEXAY TNUPAMHIOW M TPU3MOH;  MEXKIY
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LWIMHIPOM, KOHYCOM U LIapOoM;

° pacrmo3HaBaTh pa3BEPTKM Mapajuienenunena, Kyoa,
IPU3MBIL, NHpPAaMUAbI, KOHyCa, LWIMHAPA; KOHCTPYHPOBATbH
JTAaHHBIE TeJla U3 pa3BEPTOK, CO3/1aBaTh UX MOJEIIH;

° CO3/1aBaTh MOJICNM TPOCTPAHCTBEHHBIX Quryp (u3
Oymaru, IpOBOJIOKH, TUTACTHIIMHA U . );

° U3MEpSTh Ha MOJIEIISAX: JUTAHBI pEdep
MHOTOTPaHHHUKOB, THAMETP I1apa;

° BBIBOAUTH  GopMyldy o00bEéMa  MPSIMOYTOJIHHOTO
napauleIenunesaa;

° BBIUUCIIATE 1O (hopMynam: 00BEM MPSIMOYTOJIHHOTO

napajuiesienumne1a, Kyoa; UCIoJIb30BaTh SIUHHUIIBI U3MEPCHHS
00BEMa; BBIYHCIATH OOBEMBI TEI, COCTABIEHHBIX U3 KyOOB,
napajuieJCIuIe0B; PEeIIaTh 3aa4l ¢ PeaIbHBIMU JaHHBIMH.

IToBTOpeHune
o0o01eHue.

q.)

u

(10

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB KYpCOB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATH3aIMs] 3HAHUH.

° 000011aTh M CHCTEMAaTH3HPOBATH 3HAHMUA 1O KYypCy
MaTeMaTHUKH 5 B 6 KJ1acCoB;
° BBIYHCIISATh 3HAUCHHS BBIPOKCHHH, COJEPKALIUX

HaTypaJbHbIE 4YUClla, OOBIKHOBEHHBIE M JECATHUYHBIE ApOOH,
BBITOJIHATH MPE0OPa30BaHMS YHCEN U BBIPAKEHUIA;

° BBIOMpPATh CIOCOO CpaBHEHUS YHCEN, BBIYMCICHUM,
OPUMEHATh CBOMCTBa apuMETHUECKUX JeHCTBUH s
palnoOHaIU3a1u1 BHIYMCICHUN;

® OCYHICCTBJIATD CaMOKOHTPOJIb BBITIOJIHACMBIX
JIEUCTBUIA U CAaMOTIPOBEPKY PE3YJIbTAaTa BHIUUCICHUH;
® peumiats 3aga4yu U3 peaHLHOP'I JKU3HH, NPHUMCHATH

MaTeMaTHYECKHE 3HAHUS JUIsl PEIICHUS 3aJad W3 JAPYTUX
y4eOHBIX IPEMETOB;

° pemare 3ajJa4d  pasHbIMH CIIOCOOAaMH, CPaBHHBATh
c11ocoObl pellieHUs 3a1a41, BRIOMPATh pallMOHAIBHBIA CIIOCO0.
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IIPUMEPHAS PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY
«AJITEBPA)»

Conep:xanune yueOHOro Kypca «Ajiredopa»
7 KJiacc

Yucaa v BIYUCICHUSA.

PanmonanesHbie yncna.

JpoOu OOBIKHOBEHHBIC U JACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aAMKCH
npobeit k apyroi. IloHATHe panMOHAIBHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOOpsIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudMeTHyeckue JeUCTBUS €
palMoOHANbHBIMA 4YMciiamMu. PellieHne 3amad U3 pealbHOW MNPAKTUKU HA YacTH,
HaJpoOH.

Crenenb C HaTypalibHbIM I[IOKa3aTelieM: OIpejeieHue, MpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OTPECIICHHUS], 3aITUCh OOJBIITNX YUCEN.

[IporneHThI, 3anIUCh MPOILIEHTOB B BHJE APOOU M JpoOU B BUJE MPOIIEHTOB.
Tpu OCHOBHBIE 33/1a4M Ha MTPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHOMN MPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JEIUMOCTH, PAa3JIOKEHUE Ha MHOXKUTEIU
HaTypaJIbHbIX YHCEIL.

PeanpHbie  3aBuUCMMOCTM, B TOM 4YHCIe TpsiMas U oOparHas
MPONOPIMOHAIBHOCTH.

AsredOpanyecKkue BbIpPaKeHU.

[IepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IIEPEMEHHOMU. JlomycTUMBbIE
3HAYEHMS NMEepeMEHHBIX. [IpeacTaBnenre 3aBUCUMOCTHA MEX/Ty BEJIMYMHAMU B BUJE
dbopmysl. Beraucienus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUN, TPaBUJIa PACKPBITHUSI CKOOOK M IPUBEICHUS TTOJOOHBIX CIaraeMbiX.
CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHouneHnsl 1 MHOTOUWIEHBL. CTeneHb MHOTOUYJIeHA. Cll0KeHue, BHIYUTAHUE,

YMHOXEHAE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar



CyMMBI M KBajpar pasHocthn. @opmyia pa3HOCTH KBaaparoB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHus.

VYpaBHeHUe, KOpEeHb YypaBHEHHS, MpaBWia MpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JIluHeHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCIO KOPHEW JIMHEUHOTO
YPaBHEHHMS, pELICHHE JIMHEWHBIX ypaBHeHUU. CoCTaBJIE€HHWE YpaBHEHHH MO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

Koopaunarel u rpadpuxku. OyHKIUM.

Koopaunarta Toukm Ha mnpsmoil. PaccrossHue Mexay HIByMs TOYKaMu
KOOPJAMHATHOM ITPSMOI.

[IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abciucca U opAauHaTa
TOYKHM Ha KOOPJIMHATHOM miockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (POpMYJIaMU.
Urenne rpaduxoB peanbHbIx 3aBucumocteil. [lonstue dynkuun. ['paduk
¢bynkuuu. CoiicTBa pyHkumil. JInnelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkmum

y=|x|..I'paduueckoe pericHre TUHEHHBIX YPABHCHHIA.

8 kiace

Yucsa 1 BbIYUCIEHUSA.

KBagpatubeiii kopeHb u3 uucia. lloHstne 00 HppalMOHAIBLHOM 4YHUCIHE.
JlecaTraHbple TPUOIMKEHUST UPPAIIMOHAIBHBIX urcen. CBOHCTBa apu(pMEeTHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHNCIOBBIX BhIpaKECHUN
1 BBIYMCJICHUSIM.

JlencCTBUTENIBHBIC YHCIIA.

PanmonanbHbie 4Kclia, UppallMOHAILHBIC YUCTIA, KOHEUHbIE U O€CKOHEUHbIC
JIECATHYHBIC APpoOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN; ICHCTBUTEIbLHBIC YHCIIA
KaKk OCECKOHEUHbIE JCCSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEK1y MHO>KECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MPAMOM.

CpaBHeHUE JICHCTBUTENBHBIX YHCEN, apu(PMETHUUECKHE JECHCTBUS C

I[@I\/’ICTBI/ITCJ]BHBIMI/I qucCJIaMMH.
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AJire0panvecKkue BbIPaKEeHUsI.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO alreOpanyeckoi Apoow.
CrnoxeHue, BbIYUTAHHE, YMHOXEHHE, [IEJICHUE alreOpandecKkux ApoOeH.
PanronanbHbie BhIpaXeHUsI U UX MPeoOpa3oBaHUeE.

YpaBHeHus.

JIuneliHOe ypaBHEHHUE ¢ IBYMs MIEPEMEHHBIMH U ero rpaduk. Cucrema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpeMEHHbIMU. PemeHue cucreM ypaBHEHHM
Ccoco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3alad C IOMOIIbIO
CHUCTEM JIMHEWHBIX YPABHCHUU.

DYyHKIUM.

['paduueckoe perieHne cucTeM JTUHEHHBIX YPaBHEHUH.

I'paduku GyHKIWMi Y = Ii, Y =X 1 ux cBoicTBa.

9 k1ace

Yuciia ¥ BBIYUCICHUS.

CreneHb ¢ UENbIM MOKa3zaTeneM U €€ cpoiicTBa. CTaHgapTHas 3aUCh YUCIIA.

N3mepenusi, mpuOImKeHusl, OIEHKH.

Pa3zMepbl 00BEKTOB OKpYXKAIOIIETO MHpA, JIMTEIBHOCTh MPOIECCOB B
OKPYXKaroleM MUpE.

[IpubnmxkéHHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  NPUOKEHHUS.
Oxpyrnenue yucen. [Ipuknika v oeHka pe3yabTaToB BHIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, @opMysia KOpHEH KBaJpaTHOrO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreitmue npoOHOpalIMOHATBHBIE YPABHEHUS.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHHU. PeleHune TeKCTOBBIX 3ajad
anredpandecKuM METOJIOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM ITEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB JIMHEMHBIE HEPABEHCTBA C OJHOW TNEPEMEHHOM.

CucTteMbl IMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHO.
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Koopaunarel u rpadpuxu. @yHKIHH.

YucnoBble NpoMexyTku. M300pakeHHe YHCIOBBIX MPOMEKYTKOB Ha
KOOPJAWHATHOM MPSMOH.

[Tonsitue ¢ynkuuu. OO6nacTh OMpeAeNeHus W MHOXXECTBO 3HAUYCHHM
¢ynkuuu. CnocoOsl 3a1aHus yHKIUH.

I'padpux pynxiuu. Urenune cBoicTtB ¢yHKuuu no e€ rpaduky. [Ipumeps
rpa@uKoB QyHKIMM, OTPAKAIOIMIUX PEATIbHBIE TPOLECCHI.

OyHKIMM, OINHUCHIBAIOIIMNE MPSIMYI0 W OOpaTHYI MPONOPIHOHATbHBIE

3aBHCUMOCTH Y = kX, Y = 5, uxX rpaduku u cBoricrBa. OyHkumu y =kx + b, y = x?,

y=x>,y = x, y=|x|,y = Vx, ux rpapuxu u cBOiCTBA.

['paduueckoe perieHne ypaBHEHUN.

10 kaace

AJsireOpanyecKkue BbIPaKeHU.

KBampaTHbpiil  TpE€XuieH; pasioKEHUE KBaApaTHOTO TPEXUJIEHAa Ha
MHOHUTEIN.

[IpeoOpa3oBaHue pallMOHAIBHBIX BBIPAYKEHUI.

YpaBHeHHs U HEPABEHCTBA.

Pemenue ypaBHEHMH, CBOIAUIMXCA K KBaJApaTHOMY, OMKBaJpaTHOMY
ypaBHeHU10. [IpuMmepsl pelieHuss ypaBHEHUM TPETbEU M YETBEPTOM CTENECHEUN
pa3ioXKeHNEeM Ha MHOKUTENH. [poOHO-palinoHanbHbIe ypaBHEHUS.

CucreMsl ypaBHEHMIA.

VYpaBHeHuEe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. PemeHue cucrem aByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YpaBHECHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a APYroe — BTOPOU CTENEHHU.

IIpuMepbl  pemeHHss CUCTEM  HEIMHEHWHBIX YPaBHEHUMHM C  JAByMSA
nepeMeHHbIMH. ['paduueckas uHTEpHpeTanust CUCTEMbl YpPaBHEHUH C JByMs
IIEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3aj1a4 aNredpandeckuM crocoooMm.

KBaI[paTHBIG HCPAaBCHCTBA.
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['padmyeckass uHTEpIpeTalvs HEPABEHCTB M CUCTEM HEPAaBEHCTB C JIByMs
IIEPEMEHHBIMH.

Koopaunarel u rpadpuxku. OyHKIHH.

KBagpatuunas Qynkius, e€ rpadux u cBoictBa. [lapabona, KOOpauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CAMMETPHUH MTAPaA0OJIbI.

['paduueckoe perieHre ypaBHEHUN U CUCTEM YPaBHEHHIA.

YucaoBbie MOCJIe10BATEILHOCTH.

Omnpenenenre u cnocoObl 3a1aHNUS YUCIIOBBIX TIOCTIEI0BATEIBHOCTEH.

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIbHOCTH
peKyppeHTHOH (hopMyJoi 1 popMyIIoi Nro yjaeHa.

Apudmernueckas U reomeTpuyeckas mnporpeccud. DopMysbl Nro wieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxkeHre 4iIeHOB apU(METUYECKOM M TeOMETPUYECKOW MIPOrpeccHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLMUAJIbHBIA POCT.
CI10HBIE TPOLICHTHI.

IloBTOpEeHMe U cucTeMaTH3aUus U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHUS Y4eOHOI0 Kypca

«Adareopa»
7 kaacc
Ywucna 1 BEIYHUCIICHUS
° BBINIOJIHSITh,  COY€Tass  YCTHbIE W TIMCbMEHHBIE  IPUEMBI,

apupMeTHIECKHUE NEUCTBUS C pallMOHATILHBIMU YHUCIIAMU;

° HAaXOJWTh  3HAYEHUS  YHCJIOBBIX  BBIPAKEHUI;  MPUMEHSTH
pa3zHo00pa3Hbie CIIOCOOBI ¥ MPUEMBI BEIUMCIICHUS 3HAUEHUM IPOOHBIX BHIpAKEHU,
CoJiep KalluX OOBIKHOBEHHBIC U JIECATUYHbBIC TpoOH;

o NepexoAnuTh OT OAHOM (OpPMBI 3amUCH  YUCed K JIPyrou
(mpeoOpa3oBbIBATh JIECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUIHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO APOOh);

o CPaBHUBATH U YIIOPAAOYHUBATb palMOHAJIBHBIC YUCJIA,
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° OKPYIJISITh YHCIIA;

o BBITIOJIHATh MPUKUJIKY W OLEHKY pEe3yJIbTaTa BBIYMCICHUM, OLIEHKY
3HAYEHHUU YUCIIOBBIX BBIPAXKCHUU;

° BBITIOJIHATE JEUCTBUSI CO CTEIIEHSIMU C HATYPaJbHBIMU ITOKA3aTEISMU;

° MPUMEHATh NPU3HAKU JICJIUMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEII,

° peliartb  NPaKTUKOOPUEHTHUPOBAHHBIE  3aJa4yM, CBSI3aHHBIE C
OTHOUIEHHEM  BEJIMYUH, MPOMOPUAOHAIBHOCTBE)  BEJIMYMH, MPOLECHTAMHU;
VHTEPIPETUPOBATh PE3YJIbTaThl pPEUICHHWS 3aJad ¢ Y4YETOM OIPaHUYECHU,
CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpPUBAEMbIX OOBEKTOB.

AnreOpandecKkre BRIPKCHHS:

° UCIIOJIb30BaTh  anreOpandyecKkyr0o TEPMUHOJOTHIO UM  CHMBOJIUKY,
IPUMEHSTH €€ B IPOLIECCE OCBOEHUS yUeOHOTO MaTepHala;

° HAaXOJUTh 3HAYCHHS OYKBEHHBIX BBIPOKEHUW TpU  3aJaHHBIX
3HAYEHHSAX TIEPEMEHHBIX;

° BBITIOJTHATh MIPEOOpPA30BaHUs 1IEJIOT0 BBIPAKEHUS B MHOTOYJICH
PUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK;

o BBITIOJIHSTh YMHOKEHUE OJHOUYIEHA HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH;

° OCYUIECTBJISITH Pa3JI0’KEHNE MHOTOUJICHOB HAa MHOKUTEIN C TOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXHTENS, TPYNIUPOBKH  CIIAaracMbIX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKCHHUS;

° MPUMEHSITh TTpeoOpa3oBaHKs MHOTOWICHOB JJISI PEIICHUS pa3IuYHBIX
3a71a4 U3 MaTeMaTUKHU, CMEXXHBIX IPEAMETOB, U3 PEAIbHOM ITPAKTUKHU;

° VICIIOJIB30BATh CBOMCTBA CTEIIEHEHW C HATypaJbHBIMU IOKA3aTEISIMU
JU1s1 TpeoOpa3oBaHus BBIPAKEHUIM.

YpaBHEHUS U HEPABEHCTBA:

o pelaTh JIMHEUHBIE YPAaBHEHHUS C OJHOM IEPEMEHHOM, IPUMEHSSA
IpaBuia Mepexoaa OT UCXOAHOTIO YPABHEHUS K PABHOCUIBHOMY €MY;

o IMPOBCPATD, ABJLACTCA JIX YUCJIIO KOPHEM YPABHCHUA
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° OPUMEHATh Trpapuueckue METOJAbl MpPU PEHICHUH JIMHEHHBIX
YPaBHEHUN;

° COCTaBJISITh W pEIIaTh JMHEWHOE ypaBHEHHE MO YCJIOBHUIO 3ajaud,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]au MOJIyYE€HHBIN pe3yJbTarT.

Koopaunate! u rpadpuku. OyHKINH:

o U300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpIHATAM;

° oTMeYaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAMHATAM; CTPOUTh TpauKy TUHEWHBIX QYHKINH;

° CTPOUTH TpaPUK PyHKIUHU Y =|x|;

° OMMUCHIBATh C MOMOIIBI0 (YHKIUI H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, pPACCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTH;
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM padOThI;

° HaXOJWThH 3HAUYCHUE (PYHKIIMH 10 3HAYCHHUIO €€ apTyMEHTa;

° NOHUMaTh TpaduyecKuil crmoco0 TMPEACTaBICHUS U  aHajIu3a
uHpOpMalMy; U3BJIEKAaTh W HMHTEPIPETUPOBATh HH(MOpPMaLMIO M3 TpaduKoB

pealbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 kuacc

Hucna v BEIYUCIEHUS:

o UCIIOJIb30BATh  HAYaJbHbIC  IIPEICTABICHHUS O  MHOYKECTBE
JEeWCTBUTEIBHBIX YUCEN JI1 CPAaBHEHUS, OKPYTJIEHUS U BBIYUCIICHUMN; N300pakaTh
JNEUCTBUTENBHBIC YMCIIA TOUKAMH HAa KOOPAWHATHOM MPSMOM;

° OPUMEHSATh TOHSTHE apu(METUYECKOro  KBAAPAaTHOTO  KOPHS;
HaXOJIUTh KBaJpaTHbIE KOPHHU, HCIMOJB3Ysl MPU HEOOXOJIUMOCTH KalbKYISTOP;
BBITIOJIHATDh TMPE0oOpa3OBaHMs BBIPAXKEHUHN, COJEPXKAIIMX KBaJIpaTHBIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEW;

° CpaBHUBATh W YHOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAJIBHBIC
YHCIIa;

L BBIIIOJIHATH apI/I(l)MCTI/I‘leCKI/Ie I[CflCTBPIH C parMOHAJIbHBIMH YHCJIaAMU,
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coyeras YCTHbIE U IIMCBMEHHBIE MPUEMBI, BBIINOJIHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIaMU, OKPYTIIATH I€VCTBUTEIBHBIC YUCIA.

Anrebpanyeckue BhIPAKCHUS:

° BBIMOJHATh  TOXKJIECTBEHHBbIE  MPeoOpa3oBaHUSl  PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE MPABWJI ICUCTBUI HAJl MHOTOWICHAMH U alreOpanyecKuMu
TpoOsSIMU;

° IPUMEHSTh MPeoOpa3oBaHUs BBIPAKEHUN ISl PEILICHUS Pa3TUYHBIX
3a/1a4 U3 MaTeMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOU MPAKTUKHU.

VYpaBHEHUS 1 HEPaBEHCTBA:

° no0upaTh MPUMEPHI AP YUCE, ABISIOIINXCS PEUICHUEM JTMHEHHOTO
YPaBHEHMS C ABYMS [IEPEMEHHBIMU;

° CTPOUTHh B KOOPAMHATHOM IJIOCKOCTU IpaUK JIMHEHHOTO YpaBHEHUS
C JIBYMs NEPEMEHHBIMU; MOJb3YSICh T'pa(UKOM, NMPUBOAUTH MPHUMEPHI pPELICHUS
YPaBHEHUS,;

° pemarb  CHCTEMBbl JABYX JIMHEWMHBIX ypaBHEHUHM C  JAByMs

INEPEMCHHBIMHA, B TOM YHCJIC l"pa(l)I/I‘-IeCKI/I;

° OPUMEHATh I'paduyecKue METOJbl MPHU PELIEHUH CUCTEM JIMHEHHBIX
YPaBHEHHI;
° COCTaBIIATh M pEelIaTbh CUCTEMY JMHEHHBIX YPABHEHHMM IO YCJIOBHIO

3aJjaud, MHTCPHIPCTUPOBATL B COOTBCTCTBUHU C KOHTCKCTOM 3aJavu HOHy‘ICHHblﬁ

pE3ymbTaT;
° pelIaTh JIMHEWHBIE YPABHEHUS U YPABHEHHUS!, CBOIAILMECS K HUM;
° MPOBOJUTh MPOCTEUIINE UCCICAOBAHUSA YPABHEHUW M CHUCTEM

YpaBHCHHH, B TOM 4YHCIIE C TPUMEHECHHEM TIpadHUueCKuX IpeACTaBICHUM
(ycTaHaBIMBaTh, UMEET JU YPAaBHCHHE WJIM CHCTEMa ypPaBHCHUH DEIICHUS, ©CITU
UMEET, TO CKOJIBKO, U Tp.);

° NEepPEeXOIUTh OT  CIIOBECHOW  (OpMyIuMpOBKHM 3amaun K €&
anreOpanvecKol MOJCIH C ITOMOINBID COCTaBIICHUS YPAaBHEHHUS WM CHCTEMBI
ypaBHEHUH, WHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/aud

MOJIyYeHHBINA PE3ybTaT.
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DyHKUUH:

° MOHUMATh M WCIOJIb30BaTh (YHKIIMOHAIbHBIC TIOHATUS U S3bIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAUYEHUS); OMPENCSATh 3HAYCHHE (PYHKIUU TI0
3HAUYEHUIO apTyMEHTa; ONpPEeIITh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy;

° CTPOUTH TPa(QUKHU HIEMEHTAPHBIX QyHKIUITY = S, y =+/Xx; omuchIBaTh

CBOMCTBA yKa3aHHbBIX (PyHKUIUN 1O rpaduky.

9 kJaace

Yucna 1 BEIYUCIICHUS

° HCIIOJIb30BaTh 3allMCH OOJBIIMX M MaJjbIX YHCEI C IOMOIIBIO
NECATUYHBIX APOOEH U CTENeHel Yncia;

° HaXOJUTh 3HAYEHMS CTEIEHEH C LEJbIMM TOKa3aTelsIMU M KOPHEW;
BBIYUCIISTh 3HAYEHUSI YUCTIOBBIX BBIPAKCHHUIA;

° BBITIOJTHATh MPUKUAKY pe3yJibTaTa BBIYMCICHUMN, OLIEHKY YHUCIOBBIX
BBIPAKCHU .

YpaBHEHUS U HEPABEHCTBA:

° peliath  JIMHEHWHbIE W KBaJApaTHbIE YpPaBHEHMS, YpPaBHEHHS,
CBOJISILIIMECS K HUM, MMPOCTENIe TpoOHOpallMOHAIbHbIC YPABHEHHUS;

° penaTh TeKCTOBBIC 3a/1aud aNre0OpandecKuM CIOoCOOOM C TTOMOIIBIO
COCTAaBJICHUS YPABHECHUS,

° MPOBOJAUTH MPOCTEUIINE HCCIIEIOBaHUSI ypaBHEHUM (yCTaHaBJIMBATb,
HMMEET JIM ypaBHEHUE KOPHH, €CJIM UMEET, TO CKOJIBKO, U TIp.);

° MPUMEHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUSI, OLICHKHU;
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM W HMX CHUCTEMBI; JaBaTh
rpadUuecKyr0 WJUTIOCTPAIIMI0 MHOXKECTBA pEIICHUM HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB;

° permarh JUHEHHBIE HEPAaBEHCTBA, M300paKaTh pEIICHUE HEPaBEHCTB
Ha YKCJIOBOM MPSIMOM, 3aMKUCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB;

° peuiaTh CUCTEMbl JIMHEWHBIX HEPABEHCTB, M300pakaTh pEIICHUE

CUCTCMBbI HCPAaBCHCTB Ha YHUCIIOBOM HpﬂMOﬁ, 3aIlIMChIBATh PCIICHHUC C IIOMOIIBIO

56



CHUMBOIJIOB;

° UCII0JIb30BaTh HEPABEHCTBA MIPU PEIICHUU Pa3IMYHBIX 3a7a4.

Anrebpandeckue BRIPaKCHHUS:

° NPUMEHSTh TOHSATHE CTEMEHH C LENIbIM IO0Ka3aTeeM, BBIMOJIHAThH
npeoOpa3oBaHUsl BRIPAKEHUH, COJIEpIKAIUX CTENEHHU C LIeJIbIM MTOKa3aTelieM;

Koopaunate! u rpaduku. OyHKIINN:

° n300paxaTh Ha KOOPJWHATHOW MPSMOU JIy4H, OTPE3KU, WHTEPBAJIBL;
3alUChIBATh YHUCIIOBBIC TPOMEKYTKU HA alireOpandeckoM S3bIKE;

° NOHUMAaTh M WCIOJIb30BaTh (DYHKIIMOHAJILHBIE TIOHSTHS M S3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYEHUS); ONPENEsATh 3HaueHHe (YHKIUU 0
3HAYCHUIO apTyMEHTA; ONPECNISITh CBOMCTBA (DYHKIIUHU TIO €€ TpaduKy;

k

° CTPOUTh TpPa(UKH DIEMEHTAPHBIX (QYyHKIMHA BHIA Y =Yy = x2, y=

x3,y =X, y = |x|; onuCHIBaTH CBOKCTBA YHCIIOBOH DYHKIMH IO €& TPahHKY;
o pacno3HaBarh (PYHKIIMH U3yYEHHBIX BHIIOB;
o IIOKa3bIBaTh ~CXEMATUYECKU DACIONOKEHHE HA  KOOPAMHATHON

IUIOCKOCTH TPa(HKOB

k

dyHKIMHE Buga: y = kx, y = kx + b, y = e

=20, g = Jx, Y = |x| B 3aBHCHUMOCTH OT 3HAYEeHUHN KoodDDUIm-

€HTOB; OIIUCHIBATH CBOiicTBa QPYyHKIIMII.

10 kaace

AnreOpandecKkre BRIPOKCHHUS:
{ pacKiaAblBaTb KBaI[paTHBIﬁ TpéX‘IJICH Ha MHOKUTCIIN,
° npeoOpa3oBbIBaTh PALIMOHAIILHBIE BBIPAXKEHUS.
YpaBHEHUS U HEPABEHCTBA:
° pemaTh JIMHEMHBIE W KBaJpaTHbIE ypaBHEHMS, YypPAaBHEHUS,

CBOJSIIMECS K HUM, IPOCTENIINE JPOOHOPAMOHAIBHBIE YPaBHEHMUS;
° pemaTrb CUCTEMBI JBYX JIMHEHHBIX YPABHEHHUN C JBYMs IIEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHUW, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEUHBIM;

® peuratb TCKCTOBLIC 3aJa4u anre6pa1/1quKHM cIrocoOoMm ¢ ITIOMOIIBIO
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COCTaBJICHUS YpaBHEHUs UJIM CUCTEMBI JIBYX YPABHEHUM C ABYMS [IE€PEMEHHBIMU;

° NPOBOANUTh TMPOCTEHININE WCCIENOBAaHUS YpPaBHEHHH H  CHUCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TrpapUuecKuX MpeaCTaBICHUN
(ycTaHaBIMBaTh, UMEET JIU ypaBHEHHE WJIM CHCTEMa ypaBHEHUU pEIICHUS, €CIU
UMEET, TO CKOJIBKO, U Tp.);

° pelaTh KBaJpaTHbIe HEPABEHCTBA; N300pakaTh pelIeHIEe HEPABEHCTB
Ha YMCJIOBOM MPSMOH, 3aMMCHIBATH PEUICHUE C TOMOIIHIO0 CUMBOJIOB;

° pemaTe ~ CUCTEMBbl  HEPABEHCTB,  BKIIOYAIONIME  KBaJApaTHOE
HEPABEHCTBO; M300paXkaTh PEIIEHUE CHUCTEMbl HEPABEHCTB HA YUCIIOBOW MPSMOH,
3aMUChIBATh PEIICHUE C TTIOMOIIbIO CHMBOJIOB,

° UCIOJIb30BaTh HEPABEHCTBA IIPU PEILICHUH Pa3IMYHbIX 3a/1a4.

Koopaunate! u rpaduku. OyHKINK:

° CTpOUTh M M300pakaTh CXEeMaTHUYECKH TpaQuKu KBaJpaTHUYHBIX
GbyHKIMNA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX QYHKIIUM 110 UX FpauKam;

° pacno3HaBaTh KBaJpaTUUYHYI0 QYHKIUIO 1O (GopmyJie U 1o rpaduky,
OPUBOJUTH MPHUMEPHl KBaJAPATHUHBIX (YHKIUN W3 peasbHON XKU3HU, (PU3UKH,
T€OMETPUHU.

ApudmeTrnueckas ¥ TeOMETPUUYECKasi IPOTPECCUU:

° pacrno3HaBaTh apu(pMETHUYECKYIO U TEOMETPUUECKYIO IPOrPECCUH TIPU
pa3HbIX crIoco0ax 3aJaHus;

° BBIMOJHATh BBIYMCICHUS C HCHOJIb30BaHWEM (GOpPMYNl Aro dieHa

apu(METHICCKON U TEOMETPUIECKON MTPOTPECCHI, CYMMBI ITIEPBBIX 71 YICHOB;

° n300paxaTh WICHBI MTOCJIEI0BATEIILHOCTH TOYKAMHU Ha KOOPJAUHATHOM
IJIOCKOCTH;
° pemaTth 3a7a4M, CBI3aHHbBIE C YUCIOBBIMHU TOCJIEI0BATEILHOCTSIMH, B

TOM 4YHCJE 3aJa4d W3 PEATbHOW >XH3HU (C HCIONIh30BAaHUEM KaJbKYJIATOPA,
IU(POBBIX TEXHOJIOTUI).

CrnenuajbHble MpeIMeTHbIE Pe3yJIbTaThI:

° BIAJICHUE TPaBWIAMH 3alUCH  MaTeMaTWdeckux GopMyn U

CIIeIMAJIBHBIX 3HAKOB pelibepHO-ToueuHOM cuctemsl JI. bpais;
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° BJaJIcHUE MpUeMaMH MpeoOpa3oBaHUs MaTEMaTHUECKUX BBIPAKEHUH
Ha OpaiiJIeBCKOW MEXaHWYECKOM MeYaTHON MalIMHKE;

° BJAJICHUE OCSI3aTENIbHBIM CIOCOO0M OOCIEIOBaHUS M BOCIIPHUSTHUS
penbeHBIX N300paKeHUH, TEOMETPUUECKHUX YepTekel, TpaduKkoB QYHKITUHN U Ip.;

° YMEHHE BBINOJHATh TE€OMETPUUYECKHUE TMOCTPOCHHUS U YEPTEKH,
CTpouTh rpaduku (QYHKIUHA HA KOOPJAMHATHON IUIOCKOCTH C TOMOIIBIO

CIICHUAJIBHBIX YEPTCIKHBIX HHCTPYMCHTOB.
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TemaTn4eckoe NJIAHUPOBAHUE MO Y4eOHOMY KypCy «AJiredopa»

7 kjaacc

(3 yaca B Heaearo, Bcero 102 yaca)

Ha3zBanue
pa3nesa (TemMbl)
(UM CJI0 YacoB)

OcHOBHOE€ COIECPKaAHUEC

OcHoBHbIE BHDI JIeSITEJILHOCTH oﬁyqaloumxcn

BBoaubeie ypoku
" YPOKH
MTOBTOPCHHSI.
Ywucna "
BBIYMCIICHHS.
PanmonanbHbie
gucna. (8 4.)

Hctopuss BO3HUKHOBEHUS anreOpshl, IMpeAMET M3Y4YeHHs aireOpsbl.
Myxamen 6en Mycaanb-Xope3mu. [loBropenue mo temaMm Kypca
MaTe€MaTHKHU 5-6 KIJIACCOB: JIEUCTBUS C PALMOHAIBHBIMU YUCIIaMU,

IpU3HAKKW  JIEIMMOCTH, IpPONOpPLMH, MPOLEHTHL.  Pemienue
OCHOBHBIX 3aJ]ady Ha JIpoOH, MPOLIEHTHl U3 peabHOM MPaKTUKU.
Peanbuble 3aBHCHUMOCTH. ITpsimast u oOpaTHast
MIPONOPLIUOHAIBHOCTH.

II0JIy4yaTh 3HaHUs 00 UCTOPUU BO3HUKHOBEHHUs anreOpbl u
npeamere uzydeHus: anreOpsl, o Inodanre, o Myxamene
6en Myca anb-Xope3mu;
cucTeMaTH3MpoBaTb M oboramarb
OOBIKHOBEHHBIX M ICCATHYHBIX IPOOSIX;
CpaBHUBAThb W YHOPSIOYMBATHL JpoOH, MpeoOpa3zoBbIBas
pu HE00X0IUMOCTH NECATUYHBIC Ipobu B
OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JECATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JECSITHUHYIO IPO0b;
OPUMEHSATh  Pa3HOOOpa3Hble  CHOCOOBI M HPUEMBI
BBIYHCIICHUSA 3HA4YECHUI JIPOOHBIX BBIPAKECHMUI,
coJiepKalx OOBIKHOBEHHBbIE U JIECATHYHBIE JpoOu:
3aMEHATh NpU HEOOXOAMMOCTH JECATHUHYIO JIpoOb
OOBIKHOBEHHOH M OOBIKHOBEHHYIO  JIECATHYHOH,
MIPUBOJUTH BhIpakeHHE K (popme, Hanbosee ynoO0HON amst
BBIUMCIICHUH, NPeoOpa3oBbIBaTh JPOOHBIE BBHIPAXKEHUS Ha
YMHOKEHUE U JeNICHUE JECATHUHBIX Apo0el K NeHCTBUSAM
C LIEJIBIMH YU CIIaMH;

ONEpUpPOBAaTh  IOHATUEM  «UYUCJIOBOE  BBIPAKECHUEN:
aHaJIM3UPOBaTh  BBIPAXKEHUS, PACHO3HABATH YHCIIOBBIE
BBIPAYKEHUS; HAXOIUTh 3HAYEHUS YMCIIOBBIX BBIPAKEHUH C
Y4YETOM NOPSIAKA IEUCTBUN;

pemath 3aJa4d Ha 4YacTH, IMPOLIEHTHI, MPONOPLUHU, HA
HaxoXJAeHue JpoOu (ImpolEeHTa) OT BEIUYUHBI U
BEJIMYUHBI 10 €€ ApoOH (MPOIEHTY), ApoOH (MpOIEHTA),
KOTOPBIM COCTABJIAET OJIHA BEJIMUYMHA OT APYTOii;

3HAHUSI 00




NIPUBO/IUTH, Pa30UpaTh, OLIEHUBAThH PA3JIMYHbIE PELICHNUS,
3aIMCH PEIEHN TEKCTOBBIX 3a7adY;

pacro3HaBaTh U OOBSACHATH, OMMPAsCh HA ONpPEAEICHUS,
psIMO MIPONOPIUOHAIbHBIE u o0OpatHO
IIPONOPLIMOHAJIBHBIE 3aBUCHUMOCTH MEXAy BEJIWYMHAMU;
MPUBOAUTH MPUMEPHI 3TUX 3aBUCUMOCTEN U3 PEATBHOIO
MUDPA, U3 IPYTUX YU€OHBIX IPEIMETOB;

pemath MpPaKTUKOOPUEHTUPOBAHHBIE 3aJaud Ha Jpoow,
MIPOILIEHTHI, NPAMYI0 U OOpaTHYIO MPONOPIHOHAIBEHOCTH,
PONOPLHH.

AnreOpandeckue
BBIPKCHHUS.
ToxnectBa. (9

9.)

BykBeHHbIE BBIpaKEHUS WM BBIPAXKEHUS C IEPEMEHHBIMH.
Homyctumele 3HAYEHUSA MIEPEMEHHBIX. DopMyIIbI.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK M
IpUBeIeHNE TTOJOOHBIX ClIaraeMbIX.

OBJIAJETh anreOpanyeckon TEPMUHOJIOTUEN u

CHUMBOJINKOM, TIPUMEHATH €€ B IIPOLECCE OCBOCHUS

y4eOHOro MaTepHana;

HaxXOJWUTh 3HaueHUs OyKBEHHBIX BBIPAXKEHUH IpHU

3aJJaHHbIX 3HAYEHUSIX OYKB;

BBINOJIHATH BBIYMCIICHUA 1O (hopMyJIaMm;

(opMyIHpOBaTh CBOMCTBA CIOKEHUS U YMHOXKEHHS YHCEl]
(mepeMecTUTENbHOE, COYETATEIbHOE, PACIPENEIUTENIBHOE,
CBOMCTBa, CBS3aHHBIE C HYJIEM M €IMHUILEH), 3alUCHIBATH
ux B BUae Gopmyd;

MPUMEHATH (POPMYIIBI I PALMOHATM3ALUN BIYHCICHU;

COCTaBIATh (GOPMYJTy UETHOTO 4YHcia U (hopmyay
HEYETHOT'0 YHCIa, YUCIIa, KpaTHOTO JAHHOMY;

OOBSICHATD MOHATHE TOXKAECTBA;

BBIMOJIHATh ~ TOXJIECTBEHHbIE IMPEOOpa3oBaHMs  LIEJBIX
BBIPQKECHHI C IEPEMEHHBIMA HA OCHOBE CBOWCTB CJIOKEHUS
U YMHOXEHHS: TPUBOIUTH IOJOOHBIE  CJaraemele,
pacKkpbIBaTh CKOOKH, Iepe]] KOTOPbIMU 3HAK «IUIIOCY», 3HAK]
«MHHYC)», MHOKUTEIID;
IPUMEHATh  TOXAECTBEHHblE  IpeoOpa3oBaHUs  JJif
YIPOILEHNUS BEIPAKEHUH C IEPEMEHHBIMU;
IIPOBOJMTH J0Ka3aTeJIbCTBO TOKJECTB pa3HbIMH
CIOCO0aMH.
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VYpaBuenus. (8

9.)

YpaBHeHHEe U ero KoOpHHU. JIMHEWHOE ypaBHEHUE C OJIHOHN
nepeMeHHoi. Pemenne 3a1a4 ¢ TOMOIIBI0 YPaBHEHUM.

OINCpHUPOBATH IMOHATHAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC
C OJHOM TMEPEeMEHHOM, KOPEHb YpPaBHEHUS, PaBHOCUIBLHOE
YpaBHEHUE;

MPOBEPSATh, SIBISIETCA JIM KOHKPETHOE 4YHUCIO KOpPHEM
ypaBHEHHS; OOBSACHSTD, YTO 3HAYUT PELINTh yPAaBHEHUE;
(dbopMynupoBaTh U MPUMEHSTH CBONCTBA YPaBHEHHUS;
OOBSICHATh, KaKO€ YpaBHEHHE HA3bIBACTCS JIMHEHHBIM;
pacno3HaBaThb  JMHEHHOE  ypaBHEHHE,  ONpPENENsTh
KOJIMYECTBO KOPHEH, CIIOCO0 pelieHus;

pelmiath ypaBHEHHsS BHJA ax=b MpH  pazIUYHBIX
3HAQUCHUAX a U b, a TakKe HECIOXHBIE JMHEHHBIC
YpPaBHEHUSA C OJIHOM NEPEMEHHOM, CBOJAIIMECS K HUM,
MpUMEHA MPaBUIIa IEpexo[a OT UCXOAHOI0 YpaBHEHUS K
PaBHOCHJILHOMY €My 0oJiee MpoCTOoro BUAa;

COCTaBILATL M peLIaTh ypaBHEHHE II0 YCIOBHUIO 3a1ad4H,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauu
MOJIYYCHHBIN pe3yJibTar.

Oynkiuu. (14 4.)

Koopnunara Toukum Ha mnpsiMol. PaccrosiHue wmexnay IByMs
TOYKaMH KOOpAMHATHOM npsMou. IIpsAmoyronpHas cucrema
KoopAMHAT Ha IulockocTu. IloHsATHe (yHKUMA. BBIYHUCICHUE
3HaueHud QyHkmit mo Qopmyne. I'papux dynxmum. Jlunernas
bynkmust u e€ rpaduk. [Ipsimas mpomoprmoHAIBHOCTE. UTeHHe
rpaduKoB peanbHbIX 3aBrucuMocTel. ['paduk pynkumu y = |X|.

n3o0pakaTh ~ Ha  KOOPJAWHATHOM  TPSIMOM  TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOPHHATAM;

ONEepUPOBAaTh TMOHATHUAMU: KOOPAWMHATHASsI IIOCKOCTb,
MPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT, KOOPJIUHATHI TOYKH,
abciucca, oparHaTa;

OTMEYaTh B KOOPJMHATHON IJIOCKOCTU TOYKH IO 331aHHBIM
KOOpJMHATaM; CTPOUTH rpaduku HECJIOXKHBIX|
3aBUCHMOCTEH, 3aIaHHBIX (HOPMYIIaMU;

OTIEpUPOBATh TOHATHAMU: (QYHKIHUSA, Tpadhuk (QyHKIUU;
rpaduK 3aBUCHUMOCTH, apryMEHT (YHKIUH, 3HAUYEHUE
(dbyHKIMKM, 00MacTh omnpeaesieHus] (yHKIWW, OBJIAJeBaTh
(YHKIIMOHATILHON TEPMHUHOJIOTHEIH;

paccMatpuBaTth CcrocoObl 3amaHus (QyHKuU (popmyna,
Tabauua, rpaduk); MpUMEHATh, U3y4aTh NMPEUMYIIECTBA,
WHTEPIPETUPOBATh Tpaduueckuii crocod mpeacTaBiIeHUs
U aHaJM3a pa3HooOpa3HOH KU3HEHHOU HH(pOpMaIuy;
paboTtaTh ¢ rpadHYecKUMH H300paKCHHUSIMHU, TaOJIUIIAMH,
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OCBaMBaTh AJITOPUTM BOCHPUATHS rpauueckux 0ObEKTOB;
COCTABJIATH TAOJIUIIBI 3HAYEHUN (DYHKIIHIA;

UCIOJIb30BAaTh HOBbIE TEPMUHBI B MaTEMAaTUYECKON pedH U
(hYHKIIMOHATBHYIO CHMBOJIUKY TSI 3aITUCH (DaKTOB;
BBIUUCIIATH MO opMyIie 3HaUCHHE (PYHKIIUH 10 3aJaHHOMY
apryMeHTy ¥ 3Hau€HHe aprymMeHTa IO 3aJaHHOMY]
3HA4YEeHUIO (DYHKIINH;

HaXOAUTh 3HAYCHHE (QYHKLUU 10 HU3BECTHOMY 3HAYEHUIO
apryMeHTa ¥ pemarb OOpaTHYI0 3aaady IO Trpaduky|
byHKIMH;

CTpOUTH TpaduKH QYHKIHIA 1O TOUKAM;

IPUMEHATh [IOJIyYE€HHbIE 3HAHMA JUId UHTEepHpeTaluy
rpauuecKoro U300pakxeHus peaibHbIX 3aBUCUMOCTEH;
OTIepUpPOBATh TOHATHEM JIMHEWHAs (QyHKIUsA, Tpaduk
JAUHEHHON (yHKUIUU (TIpsimMas);

pacrio3HaBaTh JMHEHHYH0 ¢QyHKmHiO y = kx + b,
ONMUCBIBATh €€ CBOMCTBA B 3aBUCHUMOCTU OT 3HAYCHUU
koa¢dunmenTos k u b;

ONEpPHUPOBATH TOHATHEM YIJIOBOH KOA(M(UIMEHT NpsSMOH
(rpaduka TMHEWHON QYHKIHNH);

CTPOUTH TpaduKu JIMHEWHOU QyHKIMHK, pyHKIMU Y = |X|;
NPUBOANUTH  TNPUMEPHl  JUHEWHBIX  3aBUCUMOCTEHl B
peaNbHBIX MPOIECCAX U SBICHUSX.

paccMaTpuBaTh YacTHbIE CIydau JMHEHHON (YHKLUHU U UX|

rpaduKy;

UCCIIeIoBaTh CBOWCTBAa (QYyHKIHMH 10 ¢GopMyie M TIO
rpaduky;

CTPOUTH IrpaduKH JTUHEHHBIX QYyHKIUN Buaa y=kx+b, y=b,
y=kx;

pacrno3HaBaTh MPSIMYIO MPOMOPLHHUOHAIBHOCTh 1O (hopMyIie
U TpaduKy;

MPUBOJUTL  MPUMEPBl  JIMHEHHBIX  3aBUCUMOCTEH B
PEANBHBIX MPOIIECCaX U SBICHHUSIX;

HCClIeoBaTh  Kak  BausgeT  kodpdumment k  Ha)
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pacnonoxkeHue rpaduka B KOOPAMHATHOUN TIOCKOCTH U HA
B3aMMHOE TIOJIOXKEHHE JIBYX T'paUKOB;

HAXOJUTh TOUKY IEpecedyeHus JAByX rpauKOB JIMHEHHBIX
GbyHKIMN rpadUYECcKr U aHATTMTUYECKH.

Crenenb c
HaTypaJlbHBIM

MoKasareieM |
e€ cpoiictBa. (13

q.)

OrnpezenieHUe CTENEHU C HATYPaJbHBIM MOKa3aTeleM. Y MHOKEHHE
U JEJEHUE CTENEeHEH. BO3BEICHHE B CTENEHb MPOU3BEICHHUS M
crenieHd. OJHOWIEH M €ro CTaHAApTHBIA BHA. YMHOXXEHHE
OJIHOUJICHOB. BO3BEJICHHE OJHOYIEHA B CTEIEHb. (DYHKIUH y=X,
y=X> H uX rpaduku.

MIPUBOJUTH YHUCIOBbIE U OYKBEHHBIE NMPUMEPHI CTETICHU C
HaTypalbHBIM  [OKa3aTeleM, OOBACHSAS  3HAUYCHUSA
OCHOBaHHUS CTENEHM U I0Ka3aTels CTENEHH, HaXOAWUTh
3HaYCHMs CTemneHed Buaa a"(a— nro0oe paruoHAIBHOE
YHCII0, ~— HATypaJbHOE YHCIIO);

BBIUMCIISATh 3HAYEHUE BBIpAXEHUM Buaa a", rae n -
HaTypaJIbHOE YMCIIO MPH JHOObIX a;

HaXOJUTh 3HAYEHHUS BBIPAKEHUH, COAEpX AIIUX CTENEHb C
HAaTypaJIbHBIM [I0Ka3aTeJIeM, 10 TOPAIKY AEHCTBUM;
(dhopmynupoBaTh, 3alUCHIBATh B CHMBOJIMUECKOU (popMme U
00OCHOBBIBAaTh CBOWMCTBA CTEMEHU (YMHOKEHHE U JETICHHE
CTETeHEeW, BO3BEJACHUE B CTENEHb IPOU3BEACHUS W
CTETICHH);
MPUMEHSTh CBOMCTBAa CTENEHU M IpeoOpa3oBaHusd
BBIDAKEHUI W BBIUMCICHMM, JUIsl BBEACHMSI IIOHATHUSA
HYJIEBOM CTETIEHH YUCIIa;

OIIEpUPOBATh NOHATHEM «OJHOUIEHY;

pacrno3HaBaTh OJHOYIEH U OJHOYJIEH CTaHAapTHOrO BHUJA,
IIPUBOJUTH OJHOWIEH K CTAaHAAPTHOMY BUAY;

BBIIIOJIHATh YMHOXKE€HHE OJHOYJIEHOB U  BO3BEACHUE
OJIHOYJIEHA B CTEIIEHB;
MPUMEHSTh paHee IOJyYeHHbIE 3HAHUS O CBOICTBaX
CTETIECHH.
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MHOTrO4JIEHEL.

MHorouseH U ero cTaHmapTHeiii Bua. CloKeHHWE W BBHIYMTAHHE | ® pACIO3HABaTh MHOTOWIEH W MHOTOWYWIEH CTaHAApTHOTO
(39 4.) MHOTOWIECHOB. YMHOXEHHE OJHOWIEHA HA MHOTOYIEH. BEIHECEHHE BUJIA;
o0IIero MHOXXHTENS 32 CKOOKA. YMHOXXEHHE MHOTO4YJeHa Ha | @ MPUBOJUTH MHOTOUJICH K CTAHJAPTHOMY BUIY;
MHOTouJieH. Pa3io)keHne MHOroujleHa Ha MHOXHUTENIU CIOCOOOM | @ OIpelessaTh CTeleHb MHOTOUJICHA;
TPYNIUPOBKU. BO3BEJCHUE B KBAAPAT M B KyO CYMMBI U Pa3HOCTH | ® BBINIOJNHATH MPEOOpa3OBaHUs IEJOTO BHIPAXCHUS B
IBYX BblpakeHUU. PasznokeHne Ha MHOXHUTEIM C IOMOIIBIO MHOTOWJIEH  MpPHUBEJCHHWEM  MOJOOHBIX  ClIaraeMblX,
dbopMynn KBaapaTa CyMMBI M KBajgpara pa3HOCTH. YMHOKEHUE PacKpBITHEM CKOOOK;
Pa3HOCTH JIBYX BBIpQXXCHHMH Ha MX CymMMy. Pa3nojkeHue pa3HOCTH | ® BBIIOJHATH YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH H
KBaJIpaTOB Ha MHOXXUTENH. Pa3nokeHne Ha MHOXKXUTEIH CYMMBI U MHOTOYJIEHA HAa MHOTOWIEH, MPUMEHITh (QOPMYIIBI
pazHoctu KyOoB. IlpeoOpazoBaHue 1enOro BBIPDAKEHUS B KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH;
MHOTOWIeH. [IpruMeHeHne pa3iauyHbIX CIIOCOOOB IS Pa3lIOKEHHUsSI | ® HUCIONB30BaTh  TEPMUH  «(HOpPMyJIBl  COKpamIEHHOTO
HA MHOYKUTEJIH. YMHOXKEHUS;
® OCYIIECTBIIATH PA3I0KEHUE MHOTOWICHOB HA MHOXXHUTEITH
myTéM BBIHECEHHMsI 3a CKOOKM OOIIEero MHOMKHUTEIS,
npuMeHeHus (OpMyJbl PAa3HOCTH KBaJgpaToB, (oOpMyI
COKpAILIEHHOTO YMHOXEHUS, Cr10co0a rpyNniupOBKY;
® TMPUMEHSTH NMPeoOpPa30BaHNE MHOTOWICHOB JUIS PEUICHHUS
Pa3IUYHBIX 33J1a4 U3 MAaTEMAaTHKH, CMEKHBIX MPEIMETOB,
U3 peallbHOM MPaKTUKH;
® 3HAKOMHTHCS C HCTOPUEH Pa3BUTHSI MATEMATHKH.
[ToBTopenne u | [loBTOpeHHE OCHOBHBIX MOHSTHUH W METOJOB Kypca 7 Kiacca, | ® BbIOMpaTh, NPUMEHATH OIICHHWBATH CIOCOOBI CpaBHEHUS
o0o01IeHHe. 000011IeHE 3HAHUT. Yucel, BBIUUCICHUN, TMPeoOpa3oBaHUil  BBIPAKCHHM,
(11a.) peleHus: ypaBHEHUN;
® OCYUIECTBJISITh CAMOKOHTPOJIb BBIMOJHAEMBIX ACHCTBUNA U
CaMOTIPOBEPKY pe3yJbrarta BBIYHCIICHHIA,
npeoOpazoBaHuii, MIOCTPOCHHUIA;
e pemaTrh 3a7aud U3 pealbHOW JKWU3HHU, NPHUMEHATH
MaTeMaTUYeCKHe 3HaHUS N7 pelleHus 3ajad U3 JIPYrux
MPEIMETOB;
[ J

pelaTh TEKCTOBBIC 3ajauyH,
CIIOCOOBI PEIICHMS 3aIauH.

CpaBHUBATh, BHIOUPATH
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8 kiacce

(2 yaca B HejeJ110, BCero 68 yacoB)

HaszBanue

pa3naesa (TemMbl)

Kypca (4ucjio

OcHoBHOe cogepKkaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4AKIINXCH

4acoB)
[ToBTOpEeHue Crenenb ¢ HaTypaJbHbIM T[OKa3aTeleM U €€ CBOMCTBA; aKTyaJU3UpOBATh UMEIOIIMECS 3HAHUS U YMEHUS;
Kypca anreOpel 7| mpeoOpa3oBaHWE IEJBIX  BBIPAKECHHH. pEIICHUE JIMHCHHBIX BBIIIOJIHATH TPEHUPOBOYHBIE 3aJaHUsA, KOPPEKTUPOBATH)

kiacca. (5 4.)

ypaBHeHUH. Perienne 3a1a4 mpy MOMOIIM JUHENHBIX YPAaBHEHHUI.

CBOM 3HAHUS U YMCHUS;
OTBCYATh HA HWTOTOBBIC BOIPOCHL
JOCTHIKCHHUA.

U OLC€HHBAaTb CBOU

YpaBHeHus
HEpaBEHCTBA.
Cucrtembl
JIMTHEWHBIX
YpaBHEHUH.

q.)

(15

JIuHeltHOe ypaBHEHUE ¢ ABYMs IIEPEMEHHBIMU U €r0 IpaduK.
IlonsiTHE cucTeMBI JTMHEHHBIX YPAaBHEHHUM C JABYMs IIEPEMEHHBIMHU.
Pemenue cuctem TMHEWHBIX YpaBHEHHUI CIIOCOOOM IMOACTAHOBKH,
crocoboM cioxeHUs. ['padudeckuii MeTOJ pEmeHUs CUCTEM
JVMHENHBIX YPaBHEHHUH C ByMs IE€peMEHHBIMH. PemieHne 3agad c
IIOMOILBIO CUCTEM JIMHEMHBIX YPaBHEHUM.

oJ0MpaTh MPUMEpPHI Map YUCE, ABISIOIUXCS peIIeHUEM
JIMHEHHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMY;
HaXOJUTh LieJIble peIlieHus MyTEM niepedopa;
BBIPDAXKATh M3  JIMHEMHOIO  YpPaBHEHHUsS C
NIEPEMEHHBIMU OJHY IIEPEMEHHYI0 Yepe3 APYTYIO;
CTPOUTH B KOOPAWHATHOH IIOCKOCTH rpaduK JTHHEHHOTO
YpaBHEHHA C  JByMs  IICPEMEHHBIMH;  IOJIB3YSCH
rpaduKOM, IPUBOINTH IPUMEPHI PELICHUS YPAaBHEHHUS;
pa3nuyaTh NapajljIesIbHbIE U MEPECEKAIOUECS IPSIMBIE T10
UX YPaBHECHUSAM;

UCCIIE0BATh BONPOC O KOJUYECTBE PEIICHUH CHCTEMBI
JIBYX JIMHEHHBIX ypaBHEHHH Ha OCHOBE (YHKIIMOHAIHHO-
rpaduuecKux MpeICTaBICHUNH ypaBHEHHUS;

WCIOJIb30BaTh TpapUUECKUil METON JJISi PEIICHUs! CHCTEM|
JUHEWHBIX  ypaBHEHUHM €  JABYMsA  II€PEMEHHBIMH
(orpaHn4eHHO);

pelarbk CUCTEMBI ABYX JIMHEHHBIX YPaBHEHMHM C IBYMs
IIEPEMEHHBIMU II0JICTAHOBKOU U CII0KEHHEM;

COCTaBIAATh W pEIIaTh ypaBHEHHE WM  CUCTEMY
YPAaBHEHUH II0 YCJIOBHUIO 3a/aud, HUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJYYECHHBIN
pE3yJIbTaT.

JByMsl
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AnrebOpanueckue
BBIPAKEHUS.
AnrebOpanueckas
Jpo0b. (22 4.)

ParnmonanbHeie BeIpakeHus. AnreOpandeckas 1pooOb. JlomycTumeie
3HAYEHUS TEPEMEHHBIX B JIPOOHO-PAlMOHANBHBIX BBIPAKECHUSX.
OcCHOBHOE CBOKMCTBO IpoOH, COKpaIIeHNE adredpandeckux Apooei,
MpuBeJieHnEe anreOpandeckux ApoOedl K o0meMy 3HaMeHaTelNo.
CrnoxeHue U BRIYUTAHUE OpoOel ¢ OJMHAKOBBIMHM 3HAMEHATEISIMU;
CIIO)KEHHE W BBIYMTAaHUE ApoOel ¢ pa3HbIMU 3HAMEHATEISIMH,
YMHOXXEHHE Jpo0eif; Bo3BeleHHE JpoOM B CTENEHb; JICTCHHE
IpoOei. [IpeobpazoBanue paIrmoOHAIBHBIX BBIpaKCHUI.
[ToxcranoBKa BeIpa)KEHUN BMECTO NIEPEMEHHBIX.

¢dbyuknus y = k/x (oOpaTtHasi mponmoOpIHOHATIBLHOCTE) U €€ Tpaduk
(rumiepOoua).

3aMMCBIBATh aNTreOpanvecKre BhIPaKeHHS;

HaXOIUTh 00J1aCTh JTOTTY CTUMBIX 3HAYECHUH
palMOHATBHOTO BBIPAYKEHUS;
BBITIOJIHATh  YMCJIOBBLIE IOACTAHOBKM M BBIUYHUCIATH

3Ha4YeHHue IPoOH, B TOM UHUCIIE C TIOMOIIBIO KaJIbKYJISATOPA;
(dhopmMynUpoBaTh OCHOBHOE CBOWMCTBO alireOpamyuecKou
IpoOu M TPUMEHATh €ro Ui mpeoOpa3oBaHus ApoOeil:
COKpallaTh palMOHAIbHBIE APOOH, TPHBOIUTH APOOh K
3aJaHHOMY 3HAaMEHATeII0;

BBITIOJTHATE JICUCTBUS C aNreOpandecKuMu Jpo0sSMu;
BBITIONTHSATE CJIO)KCHHE, BBIUUTAHUE, YMHOXKEHUE, JCJICHHE
Y BO3BEIEHHE B CTENEHb paIlMOHAIBHBIX IpoOed TpH
peoOpa3oBaHUN PAlMOHANBHBIX BBIPAKEHUH C yUETOM
MopsiJIKa ACHCTBUI;
JOKa3bIBaTh TOXKJIECTBA,
npobu;

MPUMEHSITh TPeoOpa30BaHUSI BBIPAKEHUH I PEIICHUS
3amaq;

BBIpAXXaTh NepeMeHHble u3 (Gopmyn ((PU3NYECKUX,
TE€OMETPUYECKUX, OMMCHIBAIONINX OBITOBBIC CUTYAIIHH);
pacno3HaTh QyHKIHIO Y=K/X U e€ rpaduk;

cTpouth Tpaduk GYHKIUM TIO TOYKAM, OIMCHIBATH
CBOWCTBAa (YHKUMHU (OTPaHUYCHHO); AHAIU3UPOBATH H
MOKa3bIBaTh CXEMATHUECKHU MOJIOKEHHE HAa KOOPAWHATHON
IJIOCKOCTH Tpaduka B 3aBUCHMOCTH OT 3HAYCHHUSA
kod(durmenTa.

COAEpKAIME PALUOHAIBHBIC

Yucia
BBIYHMCIICHHUS.
KBagparusie
kopHH. (19 4.)

PaunonaneHble ¥ HUppallMOHAIBHBIE  YHCIIA;  MHOXECTBO
pallMOHAJIBHBIX ~ YHUCEJI, CPAaBHECHHME PAlMOHAIBHBIX  YHUCET,
JIEUCTBUA €  palMOHaJIbHBIMU  yucnaMu. lIpencraBiieHue
palMoOHANIPHOTO YHCJIa JIECITHYHON JpoObto. PacrosznaBaHue
MppalMoOHANIbHBIX  4ucesl. MppalmoHaabHOCTh  YHCHa V2.
Jecsatnunbie mpuOIMHKEHUS UppaAMOHATBHBIX yrcen. CpaBHEHUE
UppalMOHANBHBIX yncesl. KoHeuHble 1 OECKOHEUHBIE AeCSITUYHBIC

JIpodu. MHOXKECTBO ACHCTBUTEIBHBIX YHCEIN;ACHCTBUTEIHHBIC

pa3BHUBaTh IMPEJICTABICHUA O YUCIAX: OT MHOXECTBa
HAaTypaJbHBIX YHCE] JI0 MHOXECTBA JEHUCTBUTEIIHHBIX
YHCen;

O3HAKOMUTBCS €  BO3MOXKHOCTBIO  MPEICTaBJICHUS
IENCTBUTEILHOTO YHCIAa KaK OECKOHEYHOM IECATUYHOMN

poowu, MPUMEHSATH JIECATUYHBIC MPUOJIKEHUS
paIMoOHATBHBIX U UPPALMOHALHBIX YHCET;
n300pakaTh JCHCTBUTEILHBIE qricia TOYKaMHU
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yucia Kak OECKOHEYHBbIE JIECATUYHBIE JpPOOH. B3aUMHO
O/IHO3HA4YHOE COOTBETCTBUE MEKYy MHOKECTBOM/ICHCTBUTEIIbHBIX
YHUCeJl U MHOXKECTBOM TOYEK KOOpAMHATHOU mpsmon. CpaBHEHUE
NEHUCTBUTENBHBIX  YHCeN, apupMeTHUecKue  JIeHCTBUS ¢
JIEMCTBUTENbHBIMU YHCIIAMH.

KBagpartneie kOpHHM; apupMETHYSCKUNH KBAJPATHBIH KOPEHb.
VpaBHEHUE BHA X° = 4. HAXOXKJICHHE NMPUOIMKEHHBIX 3HAYCHUM
KBaJpaTHOro KOpHs. KBanpaTHbII KOpeHb W3 MPOU3BEICHUSA M
IpoOu; KBaJpaTHBIM KOPEHb U3 CTENICHH, BBIHECEHUE MHOKHUTEIS
M3-TI0J] 3HAaKa KOpHSA; BHECEHUE MHOXKWTEISA MOJ 3HAK KOpPHS.
[TpeoOpazoBaHue BEIpAXEHHH, CONEPIKAIUX KBAAPATHBIE KOPHHU.

Oynxums y=\x¥=Vx i ee rpaduxk.
[pocreiilme MppanroOHaNbHbIe ypaBHEHHs  f () =4, f(xX) =

V().

KOOPJAMHATHOU IIPSMOM;
3aIHCHIBATH, CpPaBHMBATh u
JIEHCTBUTEIILHBIC YHCIIA;
BBIIIOJIHATE, COYETasl YCTHBIE M IHCbMCHHBIE IPHUEMBI,
apupMeTHUECKUe JCUCTBHS C PAallMOHAIBHBIMU YHCIAMH;

yHOPSA0YUBATh

NpPEACTaBIATh  pAlMOHANbHBIE  YWCIA  JIECITUYHOU
IpoObIo;
MOJTY4HUTh npeICTaBlICHUE 0 3HAYUMOCTH

JICMCTBUTENFHBIX YUCENl B MPAKTUYECKOH NesATeNTbHOCTH
YeJI0BEKa;

(GopMyIHpOBaTh OIpENeNIeHUEe KBaJAPaTHOTO KOPHA U3
qucia, apupMeTHIeCKOro KBapaTHOro KOpHs;

MIPUMEHSATH OTEPAINIO U3BJICUECHUS KBAPATHOTO KOPHS U3
qucia, UCIONb3Ys IPU HEOOXOIUMOCTH KaJIbKYJIATOP;
OLICHUBATh KBAJpaTHbIE KOPHH IIENbIMU YHCIAMH H
JECATUYHBIMU ApO0sMHU;

pacno3HaBaTh QyHKIHIO Y=V X ¥ rpaduk QyHKIHHU;
cTpouth rpaduk (QyHKIUMM 1O TOYKaM, ONMCHIBATh
CBOWCTBA byHKIHY, MOKa3bIBATh CXEMaTHYEeCKH
HOJI0kKEeHHe TpaduKa Ha KOOPIUHATHOM MIIOCKOCTH;
CpaBHUBaThb M  YyNOPAJOYMBATH  pAlMOHAIBHBIE H
UppallOHAJbHBIE YMCJA, 3alHUCaHHbIE C IOMOILBIO
KBaJIPaTHBIX KOPHEW;
MCCIIEN0BATh YPABHEHHUE X
npuOIKEHHBIE KOPHU 1pu a> 0;
UCCIIeIoBaTh CBOMCTBAa KBaJpaTHBIX KOPHEH, IMPOBOAS
YHCIIOBBIC IKCIEPUMEHTHI c UCTIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMIThIOTEPA);

JIOKa3bIBaTh CBOMCTBA apHU(PMETUUYECKUX KBaJPATHBIX
KOpHE;

NPUMEHSTH UX Ui IPeoOpa30BaHUs BHIPAKCHUA;
BBIHOCUTh MHOXMWTEIb W3-I0J] 3HAaKa KOpPHI,
MHOXHTEJNb O] 3HAK KOPHS;

BBINOJIHATh TPE0Opa30BaHUsl BBIPAXKEHUH, COJEpKaIUX

da, HaxXxOJUTb TOYHBIC H

BHOCHUTDH
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KBaJ[paTHbIC KOPHH;
M3y4yaTh CIOCOOBI OCBOOOXKICHUS OT UPPAIMOHATBHOCTH B
3HaMeHarese Jpoou;

BBIpQXAaTh  TEPEMEHHbIE W3  TCOMETPUYECKHX U
¢busnueckux Gopmyir;

BBIUMCIIATh ~ 3HAYCHHS  BBIPAKEHHUH,  COJACPIKAIIMX
KBaJ[paTHbIe KOPHHU, HCIIONB3Ysl TPU HEOOXOIUMOCTH
TaOJIHILy KBAJAPATOB HATYPATbHBIX YHACEIN, KATBKYISITOD;
UCIOJB30BAaTh B XOJAE PELICHUS 3a/1ad dIIEMEHTapHbIC
NPEICTAaBIICHHS,  CBS3aHHbIE C  MPUOTKEHHBIMHU
3HAYEHHUSMH BEITHYHH;

3HaKOMHTBCS C HICTOPUEH Pa3BUTHS MATEMATHKH.

IToBTOpeHune u
0606menue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATUNA U METOJIOB KypCOB 7 U 8 KJIacCOB,
0000111eHrE 3HAHUH.

BBIOMpaTh, MPUMEHSTH, OIEHUBATH CIOCOOBI CpaBHEHUS
Yucel, BBIYUCICHUN, TMpeoOpa3oBaHUl  BBIPAKCHHM,
peleHusl ypaBHEHUH;

OCYHIECTBIISITh CAMOKOHTPOJIb BBIMIOJIHSAEMBIX ACHCTBUIA U
CaMOIIPOBEPKY pe3yabTaTa BBIYMCIICHHH,
npeoOpa3oBaHMii, MIOCTPOCHHUI;

pemiaTh 3aJlayd M3 peaJbHOM KU3HHU, TPUMEHATH
MaTeMaTHYeCKHe 3HaHUS JJIS pelIeHUs 3a7ad U3 JIPYrux
MPEAMETOB;

pematb TEKCTOBblEe 3ajauyd, CpaBHUBATh, BHIOUPATH
CIIOCOOBI PEIICHMS 3aIauH.

9 KJiaacce

(2 yaca B HejeJ110, BCero 68 yacon)

Ha3Banue
pasaeina (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe conepxxanue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0NIMXCs

[ToBTOpenwue. (44.)

IIpeoOpa3oBaHue paunoHaNbHBIX BbIpaxeHuil. IlpeoOpa3oBanue
BBIPQ)XKCHUH, COAEpPKAIMX KBaJpaTHble KOpHU. PemieHue cucrem
JIMHEHHBIX YPaBHEHUH.

® AKTYaJIM3UPOBATH UMCIOIIUECCS 3HAHUA U YMCHUA,
® BbINOJHATE TPCHHUPOBOYHBLIC 3aaaHus, KOPPCKTUPOBATH
CBOM 3HAHHUA U YMCHUA,
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OTBCUATb HA HUTOIOBBIC BOIIPOCBI U OHLCHUBATH CBOU

JOCTHKEHHSL.
YpaBHeHUA n | OnpeneneHne KBaJIpaTHOTO YpaBHEHMsI, HEMOJHBbIE KBaJpaTHbIE | ® pPACIIO3HABATh KBAJpaTHHIC YPaBHEHMUS;
HEPABEHCTBA. ypaBHeHMs. KosindecTBO KOpHEW KBaJgpaTHOIO YypaBHEHHMsS B | ® 3alUCBIBaTh POPMYIy KOpHEH KBaJpaTHOI'O ypaBHEHHUS;
KBagpartusie 3aBUCUMOCTM OT €ro JAMCKpUMHHaHTa. PelleHne KBaJpaTHBIX | ® pellaTh KBAaJpaTHHIE YPaBHEHUS — IIOJIHBIE U HEIOJIHBIE,
ypaBHeHus. (22 | ypaBHeHMH 1o Qopmyine. Pemienue ypaBHEHMH, CBOJSIIMXCA K | ® IPOBOAUTH HPOCTEHIIME MCCIEJOBAHUS  KBaJPAaTHBIX
q.) KBaJpaTHbIM. Pemenue 3a1ad ¢ MoMoIbIO KBaAPAaTHBIX YPAaBHEHUM. YPAaBHEHUU;
Teopema Buera. Ilogbop kopHell ¢ HCHONB30BaHHMEM TEOPEMBl | ® pELIaTh YPaBHEHUS, CBOASIIMECS K KBagpaTHbIM, C
Buera. KBaznparHbsle ypaBHEHUS € TApaMETPOM. MTOMOIIBIO TPE0OPa30BaAHNUN;
Pemenne npoGHO-panMoHanbHbIX ypaBHeHMH. Perienue 3amau ¢ | @ HaOnronaTh M aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSAMHU U
IIOMOILBIO PAllMOHAIBHBIX YPAaBHEHHUM Ha JIBUJKCHHME, COBMECTHYIO KO3 pHUIMEeHTaMH KBaPaTHOTO YPaBHEHHUS;
paldoTy U MOKYIIKH. e (opmynupoBaTh TeopeMy Buera, a Takxke o00paTHYyIO
TEOpEMY, IPUMEHSATH 3T TEOPEMBI JJIs PELICHUS 3a/1a4;
® pemiaTh TEKCTOBBIE 33JayM aJIreOpanvyeckuM ClocoOoM:
MEPEXOAUTh OT CJIOBECHOH (hOPMYIHPOBKH YCIOBHS
3aJaun K anreOpandeckoil Mojaenau IyTEM COCTaBIICHHS
YPaBHEHUS;
® pelaTh COCTAaBICHHOE YPAaBHEHUE;
® UHTEpIPETUPOBATH PE3YJIbTaT;
® 3HAKOMUTbHCS C UICTOPUEH pa3BUTHSI alreopsl.
YpaBHeHUA u| UncnoBble HepaBeHCTBA M UX cBoWcTBa. OObenuHeHne u | ® (OpMyIUpOBaTh  CBOWCTBA  YHMCJIOBBIX  HEPABEHCTB,
HEPABEHCTBA. IIEPECEUEHUE YHUCIIOBBIX MHOXECTB. UMCIIOBBIE NPOMEXYTKH. WUIIOCTPUPOBaTh ~HUX HAa  KOOPAWMHATHOM  INpPSAMOI,
HepasenctBa. (18] OObenuHeHHE W TMEPECEYCHUE  YHUCIOBBIX  MPOMEKYTKOB. JIOKa3bIBaTh adreOpanyecKy;
q.) HEPABEHCTBO C OJHOM mepeMeHHOW. JIMHEWHbIE HEpaBEHCTBA C | ® JIOKa3blBaTh HEPABEHCTBA HAa OCHOBE  OIPEACICHUS]
OIHOM mepeMeHHOM M wux pemeHue. CUCTEMBI JMHEHHBIX YHCIIOBOI'O HEPABEHCTBA,
HEpaBEHCTB C OJHOM NEepeMeHHON M ux pemeHue. V3oOpakeHue | ® NPUMEHATh CBOWCTBA HEPABEHCTB B XO/€ PELICHUS 3a/]a4; B
peuIeHusl JIMHEWHOIO0 HEPAaBEHCTBA M MX CHUCTEM HA YHCIOBOHU TOM 4YMCJIE JUIsl OLIEHKHU 3HAYEHUs BBIPAKCHUS;
IIPSIMOH. ® OO0BACHATH, UTO SIBJIAETCS PELICHUEM HEPABEHCTBA C OJIHOH
IIEPEMEHHOM U 4TO 3HAYUT PEIIUTHh HEPABEHCTBO;
® pellaTh JUMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
M300paxkaTh pEIICHHE HEPABCHCTBA HA YHCIIOBOW MIPSIMOM;
® IPUMEHATH NP  DPCIICHUU  HEPABEHCTB  CBOWCTBA
HEPABEHCTB;
® pemath CHUCTEMbl JIMHEMHBIX HEPaBEHCTB, M300pa)arh
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peleHue CUCTEMbI HEPABEHCTB Ha YUCIIOBOM IIPSIMOW;
pelaTs JBOMHbBIE HEPABEHCTBA.

Yucna 41
BBIUUCIICHHSL.
[Tpubmmxénnoe
3Ha4YeHue
BEJIMYUHBI. (2 4.)

[MpubnmxE€HHOE 3HAYEHWE BEIUYMHBI, TOYHOCTH TNPHUOIKEHHUS.
Oxpyrnenne uucen. Ilpukmaxka © OLEHKAa  pe3ysbTaTOB
BbIuuciieHuil. [lorpenHOCTh MpUOIMKEHHUS.

OOBSICHATh TOHATHS TNPHUOTMKCHHOE 3HAYEHUE U  €ro
TOYHOCTb;

WCTOJNB30BaTh pas3Hble (OPMBI 3aMUCH TPUOTMKEHHBIX|
3HAYCHMI;

QHAIM3WPOBaTH W JENaTh  BBIBOJBI O  TOYHOCTH
NpUOIKEHNs JIeHCTBUTENIBHOTO 4YHCIAa MpPH  pPEUIeHUH
3a/1ay;

BBIUUCIIATH a0CONIOTHYIO U OTHOCUTENIBHYIO MOTPEIIHOCTH
MPUOIIMKECHNUS;

OKPYIJIATH JIEHCTBUTENIbHbIE YHCIIA, BHIMOIHITh MPUKHUIKY
pe3yJibTaTa BBIYMCIECHUN, OLICHKY 3HAYEHUM YMCIIOBBIX
BBIPKCHUM.

Yucna Hu
BBIYHCIICHMS.
CreneHp ¢ IEJIBIM
IOKa3aTeJIeM.

(10 1)

Crenenp c nensiM mokazareneMm. CraHgapTHas 3aluch 4YHCIA.
Pa3mepbl 00bEKTOB OKpYXKAaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHUI]
0 KOCMHUYECKHX OOBEKTOB), JUIMTEIHHOCTH IPOILECCOB B
okpyxarorieM Mupe. CBOMCTBA CTENEHH C LEIbIM MTOKa3aTEJIEM.

(dhopMyHpoBaTh CTENEHU ¢
MOKAa3aTeJIeEM;

HaxOJIUTh 3HAYEHHS BBIPAXKEHUHU, COJEPIKAIIUX CTENEHb C
LIETTBIM OTPHUIATEIHHBIM ITOKA3aTEIIEM;

MPEACTABIATh 3aMUCh OOJBIIMX W MaJbIX YHCET B
CTaHJapTHOM BH/IE;

CpaBHUBATh YHWCJIA W  BEJHMYUHBI,
HCITOJIb30BaHneM cTerneHu 10;
WCIIOIb30BaTh 3alMCh YHUCEI B CTAHJAPTHOM BHUIE MJid
BBIPOKEHHS pa3MEPOB 00BEKTOB, JUTMTEIILHOCTH MTPOIIECCOB
B OKPY’KaIOIIeM MUPE;

(hopmynMpoBaTh, 3aIIUCHIBATh B CHMBOJIMUECKOU (hopMe H
WJUTIOCTPUPOBATH MPUMEPAMH CBOMCTBA CTETIEHU C IEIbIM
MOKAa3aTelIeEM;

MPUMEHATh CBOMCTBA CTEMEHU JJIsA IpeoOpa3oBaHUs
BBIPOKECHHM, COACPIKAIIIUX CTETICHH C LIEJIbIM TTOKa3aTeseM;
BBIIOIHATL JCUCTBHS C YHCJIAMM, 3alUCAHHBIMU B
CTaHJapTHOM BHjc (YMHOXXEHHUE, JIeJICHUE, BO3BEIACHHE B
CTCTICHB).

oIpe/IeTICHUE TEJTBIM

3allMCaHHBbIC C
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OyHKIUU.
OcHOBHEBIE
MMOHATHS.

YucnoBwie

¢byukuuu. (7 4.)

[onaruedpynkunn.O01acTh ONpeeNeHHsI U MHOKECTBO 3HAUCHUI
byHKIIN. Crioco0mI 3aJIaHust GyHKIHA. I'padux
¢ynkuun.CoiicTBa GyHKINH, UX OTOOpaKeHUE Ha TpaduKe.
Urenne u moctpoenue rpadukoB ¢yuknuii. [Ipumepsr rpaduxon
GyHKUMH, OTpaKaloIUX  peajbHble  IMPOLECCHl.  (DYHKIHH,
OIMCHIBAIONINE TMPSIMyI0 ¥  OOpaTHyI0 IPOIOPIHOHAIbHBIC
3aBucuMocTH, uX rpaduxu. dynxmumy=x2y=x’, y=Vx, y=k/x, y=
X

OTIEpUPOBATH MOHATHIME: (QYHKIUS, 001aCTh OMPEICICHUS
dbysknuM, o0yacTh 3HAYCHUH  (QYHKIUHM, 3HAYCHHE
apryMeHTa, 3HadeHne (pyHKIuu;

BBIUMCIIATh 3HAu€HUs QYHKIMM, 3agaHHBIX (Qopmyrnamu
(TIpu HEOOXOMMOCTH UCTIOIB30BAThH KATBKYJIISTOP);
COCTABJIATH TAaOJUIIBI 3HAYEHUH (DYHKIIHH;

CTPOUTH 10 TOUKaM rpaduku GyHKUIUH (OrpaHUYCHHO);
ONMKCHIBATH  CBOMCTBAa  (YHKIMM HAa  OCHOBE €€
rpaduuecKoro mpeCcTaBICHUS;

OTHMCHIBAaTh CBOWMCTBA AJIEMEHTApHBIX (yHKOM: y=kx+b,
y=x2y=x, y=Vx, y=k/x, y=|x|;

HaXOAMThH C MOMOIIBIO rpaduKka PYHKIMHA 3HAYCHHE OJTHOU
U3 pacCMaTPUBAEMBIX BEJIMYMH MO 3HAYCHHUIO JPYToi
(TpUOIU3HUTENBHO);

B HECJIOKHBIX CITydasX BBIpaKaTh (POPMYJION 3aBUCHMOCTD
MEX]y BEIMYMHAMH;

pacrno3HaBaTh BUJBI M3y4aeMbIX (DYHKIHHA, COTIOCTABIISTH
CXEMAaTUYEeCKU TOJOKEHUE HAa KOOPAUHATHOW IUIOCKOCTH
rpaukoB dyskmmit Buaa: y=kx+b,y=x2,y=x3, y=Vx, y=k/x,
y=|X| ¢ cooTBeTCTBYIOIIICH (HOPMYIION;
UCTIONB30BaTh  (YHKIIMOHATIHHYIO
CUMBOIIUKY;

UCCJIEIOBATh IPUMEPHI TPaPUKOB, OTPAKAIOIIUX PeasbHbIE
IPOIIECCHI U SIBICHUS;

IPUBOJUTH MPUMEPHI MPOLIECCOB U SIBJICHUN C 3a/laHHBIMH
CBOICTBaMH;

3HAKOMUTBCA C TIOHATHEM HEMPEepPhIBHOW  (PYHKIIHH;
paccMaTpuBaTh MPUMEPhI KYCOUHO 33/IaHHBIX (DYHKITUH;

TCPMUHOJIOTHUIO 41

[loBTOpeHne wu
ob6obmenue. (5

9.)

[ToBTOpEeHHE OCHOBHBIX TOHSITHH W METOAOB KypcoB 7, 8 u 9
KJIACCOB, 000011IeH1E 3HAHUH.

BBIOMpPATh, NPHUMEHATH, OICHUBATh CIOCOOBI CpaBHEHUS
qrced, BBIYMCICHHWN, MpeoOpa3oBaHUN  BBIPAKCHHUH,
pElIeHUs] YpaBHEHUIA;

OCYIIECTBIISATh CAMOKOHTPOJIb BBINOJHSAEMBIX JECUCTBUU M|
CaMOIIPOBEPKY pe3yibTaTa BBIUYMCICHUN, MpeoOpa3oBaHuii,
TIOCTPOCHUH;
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® pemiaTh 3aJa4yd U3 PEANBHOM  KU3HM, IIPUMECHSTH)
MaTeMaTUYeCKHUEe 3HAHUS Ul PEIICHHUS 3a7ad U3 JPYIHX|
MPEIMETOR;

® pemrath TEKCTOBBIE 3ajayH,
CIIOCOOBI PEILICHMS 3a1auH.

CpaBHUBATh, BBIOUPATH

10 kaacce

(2 yaca B HejeJ110, BCero 68 yacon)

Ha3Banue
pa3aeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coiep:KaHue

OcHOBHBIE BHIbI 1€ITEJILHOCTH 00y4aI0IIMXCS

[ToBTopenue. (3

q.)

Pemenue ypaBaenuii u HepaBeHCTB. [IpeoOpazoBanue BrIpaKeHUH,

COACPpKAIIUX CTCIICHDb C ICJIBIM ITOKA3aTCJIICM.

® AaKTyallu3UpOBATh UMEIOIIUECS 3HAHUS U YMEHUS,

® BBINOJHATL TPEHUPOBOYHBIC 3aJaHUsl, KOPPEKTUPOBATh
CBOU 3HAHMS U YMEHHS;

® OTBEYaTh Ha MTOIOBBIE BOIPOCHI U OLICHUBATH CBOU
JOCTHIKECHHS.

Anrebpanueckue | KBanparsblil TpéxuieH. PasnoskeHne KBapaTHOTro TpEéXuseHa Ha e Pacno3HaBaTh KBAaApPATHBIA TPEXWIECH, HAXOIUTh KOPHHU
BBIPa)KEHUSI. MHOXHTEH. KBaJIpaTHOTO TPEXUJICHA, YCTAHABIMBATH BO3MOKHOCTh €r0|
KBagparusiii pa3/10)KEHHUS HA MHOXXUTEIIH,
TPEXUJIEH. ® pacKIaJbpIBaTh HAa MHOXWTEIM KBAaJPAaTHBIA TPEXWIEH C
(3u.) HEOTPULATENIbHBIM TUCKPUMUHAHTOM;

® T[IPUMEHATh pa30KEHUE KBAJPATHOIO TPEXWICHA s

npeoOpa30BaHusl pallMOHAIEHBIX BHIPAKECHUH.

OyHKIUH. KBagparuunasynkuus,e€ rpaduk u coiictsa. I[lapabona, ® pacro3HaBaTh KBaJApaTUUYHYIO (QYHKIHIO IO hopMmyIe;
KBangpatnunas KOOP/AMHATHI BEPIIMHBI TapadO0JIbl, 0Ch CHMMETPHH MapadoJIbl. ® JCCIeNoBaTh U OMUCHIBATH CBOWCTBA (DYHKIMM y=ax’ MpH
bynkmms (8 4.) Crenennble QYHKIIMU C HATYPATbHBIMH ITOKA3aTEIAMU 2 U 3, UX a>0 u npu a < 0 u pyHKIMN y=ax2+n u y=a(x-m)2;

rpaduku u cBoiicTBa. I'paduyeckoe perieHue ypaBHEHU.

® CTpOUTh U  HW300paxaThb CXEMaTU4YeCKH  Tpaduku
KBaJIPAaTUYHBIX (PYHKIMH, 3a7aHHBIX (HOpMyIaMH BHUA]
y=ax?, y=ax*tn, y=a(x-m)?, y=a(x-m)>tn ¢ NOMOIIBIO
1a0JIOHOB TIapaboJIbI;

® BHUBIATH W 0000maTh  OCOOCHHOCTH
KBaJipaTHYHOU (PyHKIHMH y = aXx2 + bx + ¢;

rpa¢ukal
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® OmpenensiTh KOOPIAMHATHI BEPLIMHBI IMapaloibl, OCh €€
CUMMETpHUH, HAIIPABJICHUE BETBEN;
e crpouTh rpaduk GyHKIHH, 3a7aHHONW (HOPMYJION BUAA Y =
ax2 +bx +c¢;
® [pUBOJUTH NPUMEPHl KBAJAPATUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HU, (PU3UKHU, TEOMETPUY;
® pacrno3HaBaTh QyHKIHIO y=ax’;
® OOBSACHATH PACIONIOKEHHE HAa KOOPAMHATHOM IMJIOCKOCTH
rpaduka;
® IICIIOJIb30BAThH (byHKIIMOHATBHO-TpadUIECKHE
IIPEICTABICHMS ISl PELIEHNS U UCCIIEIOBaHMsI YPAaBHEHMIA;
® AHAMM3UPOBATH M NPHUMEHATH CBOWCTBA HW3YYEHHBIX
(GYHKIMHA JUIS UX IOCTPOCHHS.
YpaBHeHus u| JluneliHoe ypaBHeHME. PemieHue ypaBHEHUH, CBOJSAIIUXCS K | ® ONPEIENATh CTENEHb €00 YPaBHEHUS;
HEPAaBEHCTBA. nuHelHbIM. KBajgpaTHoe ypaBHeHue. Pemienue ypaBHEHUil, | ® pacmo3HaBaTh LENbIe U APOOHBIC YPABHEHUS;
VYpaBHeHus C | cromsmMXcA K KBagpaTHbIM. bukBanpatHele ypaBHeHud. [Ipumepsl | ® pemiats JMHENHbIE U KBaJApPAaTHBIE YPABHEHUsS, YPaBHEHHS,
OJIHOM peuieHusT  ypaBHEHUM  TPEeTbe U 4YETBEPTOM  CTENECHEH CBOJMIIMECS K HUM, MpOCTeiIue ApoOHOpalnOHAIbHbIE
nepeMeHHON. (8 | paznoxeHWeM Ha MHOXWTENW. PemieHune npoOHOpaAIMOHAIBHBIX YpaBHEHMUS;
q.) ypaBHeHMHA. PemeHue TEKCTOBBIX  3a7ad  anreOpandyeckuM | ® pemaTh YpaBHEHHS TPETbed M UYETBEPTOM CTENeHH ¢
METOOM. [IOMOILBIO  PA3JIOKEHUS Ha MHOXKUTEIM U BBEJICHUS
BCIIOMOTATEJIHBIX ~ TNEPEeMEHHbIX  (METOA  3aMEHb]
MEepEMEHHOM), B YaCTHOCTH pemiaTh OWKBaJIpaTHBIC
YpaBHEHUS;
® pewaTh JpOOHO-pallMOHANIbHBIE YpaBHEHUS, CBOAS HUX K
LEJIBIM YPAaBHEHHUSM C IOCIEAYIOIIEH IPOBEPKON KOPHEH;
® HaxoAWTh 00JacTh AOMYCTUMBIX 3HAYEHHH NMEPEeMEHHOH B
IpoOHO-pallMOHATIBLHOM YPaBHEHHUH, COTJIACOBBIBATh KOPHHY|
ypaBHenus ¢ O/13;
® qpejanaraTh BO3MOKHBIE CIIOCOOBI pEIIEHUS] TEKCTOBBIX
3amay, oOCyXJaTh HMX M pelaTh TEKCTOBbIE 3aJlauH
pa3HBIMH CIIOCO0AMU;
® 3HAKOMUTBCS C HCTOPHEN pa3BUTHUS MATEMATHUKHU.
VYpaBHeHUs u | KBagpaTHble HEpaBEHCTBA U UX PEILICHUE. ® uyyTaTh, 3alUCHIBaTh, I[IOHUMAaTh, HWHTEPIPETUPOBATH

HEPaBCHCTBA.

PemeHne HepaBeHCTB METOIOM MHTEPBAJIOB.

HCPABCHCTBA, UCII0JI30BATh CUMBOJIMKY U TCPMHUHOJIOTHIO,
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KBanpaTHsie
HepaBeHCTBA. (6

9.)

BBINOJIHATE TPEeoOpa3oBaHUsl HEPABEHCTB, HCIIOJIb30BATH
IS IpeoOpa30BaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB;
pacro3HaBaTh JUHEWHBIE U KBaJIpaTHbIE HEPABEHCTBA;
pemath KBaJ[paTHBIC HEpPaBEHCTBA, UCTIONB3Y S
rpaduuecKue mpeICcTaBICHuUs;

pemiaTth KBaJpaTHBIC HEPABEHCTBA M HEpaBEHCTBa 0oJee
BBICOKOM CTENIEHN METO/I0M UHTEPBAJIOB;

pemaTth CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINX KBAJpPaTHOE

HEPaBEHCTBO;
ocBavBaThb W MPUMEHSITh HEPABEHCTBA NPU PEUICHUH
Pa3IUYHBIX 3amad, B TOM YHCIIE

MIPAaKTUKOOPHUEHTUPOBAHHBIX.

YpaBHeHUA
HEpaBEHCTBA.
Cucrembl
ypaBHeHUH. (6

q.)

VYpaBHeHHEe ¢ ABYMsl IEpeMEHHbIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUM C JIBYMs IEPEMEHHBIMHU M €€ DEIICHHE.
Pemrenne cucrem IByX ypaBHEHHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpPOW cTemeHH. ['paduyeckas HMHTEpIpeTanus
CUCTEMBI YPaBHEHUH € IByMs IEPEMEHHBIMU. PelieHre TeKCTOBBIX
3a/1a4 anreOpandecKuM CrocoooMm.

OCBaWBaTh W MPUMEHATH MPUEMBI PEIICHUS CUCTEMBI JIBYX
JUHEWHBIX YpaBHEHHUH C JBYMSI NEPEMEHHBIMH U CHCTEMBI
JIBYX YpaBHEHHIA, B KOTOPBIX OJHO YPaBHEHUE HE SIBISICTCS
JIMHECHHBIM;

WCIIOJIb30BaTh
(hyHKIHOHATEHOTpaQUUIEeCKUETTPEICTABICHHS TSy
pEUICHUS U UCCIICIOBAHMS YPABHEHHI U CUCTEM;
aHAJIM3UPOBATh TEKCTHI 33/1a4, pelIaTh UX aareOpandyeckum
CrocoOOM: TEPEeXOIUTh OT CIIOBECHOW (POpPMYITUPOBKH
yCIIOBUSL 3aJaud K anreOpanyeckoil MoJenu MyTeéM
COCTaBIICHUS] CHCTEMbI YPaBHEHHIA, PeIIaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HHTEPIIPETUPOBATH PE3yJIbTAT;
3HAKOMHUTHCS C UICTOPHEH Pa3BUTHsI MATEMATHKU

YpaBHeHUSI u | ['paduueckas uHTEpIIpETAIMsI HEPABEHCTB U CUCTEM HEPAaBEHCTB C UMETh NpeJICTaBICHHE 00 N300paKeHUH Ha KOOPAMHATHOM
HEPABCHCTBA. JBYMsI TIEPEMEHHBIMHU. IUIOCKOCTH MHOXECTBA PEIICHUN HEPAaBEHCTBA C JABYMS
HepaBenctBa ¢ MEPEeMEHHBIMH € TIOMOIIBIO TIPUMEPOB Ha TOTOBBIX|
JIBYMsI pHUCYHKaX.

nepeMeHHBIMH (2

9.)

Yucnossie [onsTne YHCIIOBOM MOCJICIOBATEIPHOCTA. | ® OCBaWBaTh W MPUMEHATh WHICKCHBIE 00O03HAYCHHS,
nocJIe0BaTeNbH | 3aaHUENOCIeI0BAaTEIbHOCTH pEeKyppEeHTHOU dbopmyoitn CTPOUTH pPEUYEBBIC BBICKA3BIBAHUS C WCIOIH30BAHUEM
octu. (20 4.) dopmysol  nrowieHa. ApudmeTHueckas M T€OMETpPHUYECKas TEPMUHOJIOTHH, CBsI3aHHOU c MOHSATHEM
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mporpeccud.  GopMynel  Nro  uYjieHa  apupMETHYEeCKOH U
F€OMETPUYECKON MpPOrpecchil, CyMMBbI TE€PBBIX N  YJICHOB.
N300pakeHne 4WiIeHOB apuU(PMETHYECKOH U TeOMETPUYECKOU
MPOTrpecCUil TOYKAMU HAa KOOPIAMHATHOM IJIOCKOCTH. JIMHEHHBIN U
9KCIOHEHIMAIBHBIA pOCT. CII0KHBIE IPOLIEHTHI.

MOCJIEI0BATEIbHOCTH;
aHaJIU3UPOBATh bopmyiy nro yjieHa
MOCIIEOBATEIHPHOCTH WM PEKyPPEHTHYIO GopMyly H
BBIYMCIIATh WIECHBl IIOCJIENI0BATEIBHOCTEN, 3a1aHHBIX
TUMHU (HOPMYITAMU;

YCTaHABIMBATh  3aKOHOMEPHOCTb B  IIOCTPOCHUU
MOCJIEIOBATEIbHOCTH,  €CJIM  BBIIIMCAHBl  TEPBBIC
HECKOJIbKO €€ YJICHOB;

pacmo3HaBaTh apu(OMETHYECKYID) U TE€OMETPUUYECKYIO
IIPOTPECCUU MPU Pa3HBIX CIIOCO0AX 3a/1aHuUs;

peliaTh 3a/Ja4u C KCIOJIb30BaHHEM (OpPMYJ Nro 4ieHa
apupMETUYEeCKOW W TEOMETPUYECKOW IPOTPECCHi,
CYMMBI NIEPBBIX N YJIECHOB;

n300paxaTh YJIEHbl IOCIEJI0BATEIbHOCTH TOYKAMHU Ha
KOOPJMHATHOM TIIOCKOCTH (OTPaHUYEHHO);
paccMaTpuBaTh IPUMEPBI IPOLIECCOB M SBICHUM H3
peanbHOM KU3HM, WLIIOCTPUPYIOIIME HW3MEHEHUE B

apuMETUYECKOW TMPOTPECCHU, B TEOMETPHUYECKOMN
MIPOTPECCUH;
pemath 3a7a4H, CBSI3aHHBIE c YUCIIOBBIMU

II0CJIE0BATENBHOCTMH,
peanbHOU KU3HU,
pelars 3aJaud Ha CJIOXKHBIE IPOLEHTHI, B TOM YHCIIE
3aJaud U3 pPEaJbHOM NPAaKTHUKU (C MCHOJIb30BAaHUEM
KaJIbKYJIATOPA);

3HaKOMUTBCS C UICTOPHEH pa3BUTHUSI MAaTEMAaTHKH.

B TOM 4YHCIC 3aJadyud uU3

[ToBTOpEHUE,
000011IcHHE,
CUCTEeMaTH3alus
3HaHu#. (12 4.)

Yucna w© BbIYMCIEHUS (3alMCh, CpPAaBHEHUE, JEHCTBUS C
JEUCTBUTEIBHBIMA  YMCJIAMH, 4YHCJIOBas MpsMas; IPOLEHTSI,
OTHOILLICHMS, MNPONOPLMHU; OKpPYTJICHHUE, NPHUOIIKEHHE, OLICHKA;
peIIeHNE TeKCTOBBIX 3a/1a4 apru(METHUUECKUM CTIOCOO0M).

OIEpUpPOBATh MOHATUSAMU: MHOXECTBO, MOAMHOXECTBO,
oIrepanuy HaJl MHOKECTBAMU;

UCIOJIb30BaTh TpaUuecKoe IMpe/ICTaBICHHUE MHOKECTB
JUIsL ONHCAHUSl PEABHBIX IPOLIECCOB W SIBICHUH, NpHU
peLICHUHU 3aJ1a4 U3 IPYTHX YUeOHBIX IPEIMETOB;
aKTyaJIN3upoBaThb ~ TEPMHHOJIOTMIO M OCHOBHBIE
JENCTBUS, CBSI3aHHBIE C YMCIAMU: HaTYpaJbHOE YHUCIIO,
IIPOCTOE U COCTaBHOE YHCJIA, JEIMMOCTbh HATypaJbHBIX
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qrcell, MPU3HAKUA JETUMOCTH, IEJI0€ YHCIO0, MOAYIh
yuciaa, OOBIKHOBEHHass M JCCATHYHAsS  JpoOwu,
CTaHJAPTHBIN BUJ YKCIA, apu(PMETHUECKUN KBaIpaTHBINA
KOPEHb;

BBHITIOJHATH JICHCTBUS, CPaBHUBATh M YIOPSIOYUBATH
Yyuciia, NPeACTaBIsATh YUCia HA KOOPAMHATHOW MPSIMOM,
OKPYTJIATH YHCIIA;

BBIMIOJHATh  NPUKUAKY W OLEHKY  pe3ysbTara
BBIYHCIICHMI;

peraTh TEKCTOBBIC 3a7a4 apu(PMETHUESCKUM CITIOCOOOM;
peliaTh MPaKTUYECKHUe 3a/1a4M, COACpKAIIUe MPOLEHTHI,
JIOJI, YacTH, BbIpaXkarollhe 3aBUCHMOCTH: CKOPOCTb—
BpPEMS—PACCTOSHUE, [IEHa —KOJINYECTBO — CTOUMOCTb,
00bEM paboThl — BpeMs — MPOU3BOIUTEIBLHOCTh TPY/Q;
pa3buparb peasibHbIe KU3HEHHBIC CUTYyalluH,
dbopMyIMpoBaTh MX Ha S3bIKE MAaTEMaTUKHU, HAXOJIUTh
pelieHrue, TNpUMEHss  MaTeMaTU4eCKHil  ammapar,
WHTEPIPETHPOBATH PE3YJIbTAT.

Anrebpanueckue BbIpakeHHUs (TMpeoOpazoBaHMe airedpanydecKux
BBIPAKCHUH, JOMYCTUMBbIC 3HAYCHUS).

ONEpUpPOBaTh  MOHATUSAMH:  CTENEHb C  LEIbIM
mokaszaTesieM, apu(pMETHYSCKUN KBaJpaTHBIM KOPCHBD,
MHOTOYJICH, airedpanyeckas Apodb, TOKIECTBO;
BBIIIOJIHATh OCHOBHBIE JACHCTBUSA: BBINOJHATH PACUETHI
1o dopmymnam, npeoOpa3oBHIBATH LeNblE,
IpOOHOpAIlMOHANIbHBIE BBIPAKEHUST M BBIPAXKEHHUS C
KOPHSIMU, PEajM30BbIBATH PA3JI0KEHUE MHOTOWIEHA Ha
MHOJKUTEJHM, B TOM YHCJE C HCIOJb30BaHHEM (POopMy
Pa3HOCTH KBaAPATOB U KBaApaTa CyMMbI U Pa3HOCTH;
HaxOJWUTh JOMYCTHUMbIE 3HAYEHUsI IIEPEMEHHBIX IS
JIPOOHOPALIMOHAIBHBIX BRIPAKEHUH, KOPHEH.

VYpaBHEHUs,, HEPABEHCTBA M HUX CUCTEMbI (METOJbl pPELICHMS,
pelIeHne 3aa4 Ipy OMOIIY YPaBHEHUIM U CUCTEM YpaBHEHUI)

ONEepUPOBaTh  MOHATHUSAMHU:  yYpaBHEHHE,  KOPCHB
YpaBHCHU, CTCIICHDb YpaBHCHU, JIMHENHOE
HEPAaBEHCTBO, KBAJpaTHOE HEPABEHCTBO, CHCTEMa
ypaBHeHHﬁ, CUCTEMA HCPAaBCHCTB, PAaBHOCHUJIBHLIC
peoOpa30BaHMS;
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aKTyaJu3UpOBaTh  OCHOBHBIE  METOAbl  PEIICHHS
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;
peliaTh TEKCTOBBIE 33]]a41 ANre0pandecKuM CrocoOoM.

OyHkuu  (IOCTPOCHHUE, CBOMCTBA  HU3YUYEHHBIX
rpaduueckoe peleHne ypaBHEHHH U UX CHCTEM).

bYHKIUH;

OTIEPUPOBATh MOHATUAMH: (QyHKIMSA, Tpaduk QyHKIUH,
HyTd  (QYHKOMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,
NPOMEKYTKH BO3pAacTaHusi, yObIBaHUWs, HawOoJbliee U
HaUMEHbIIIee 3HAYCHUS (PYHKIINH;

aHAJIM3UPOBaTh, CpPaBHHUBATh, OIHMCHIBATH CBOMCTBA
(byHKUUH, CTPOUTH UX IpaduKy;

OIIePHPOBATH TIOHSTUSIMH: npsiMast
IPOTNOPLHUOHATIBHOCTD, 00paTHasi MPOMOPLHUOHATIHLHOCTD,
nuHelHas GyHKIWS, KBaapaTudHas QyHKIMs, mapadona,
runepoOona;

UCTIONIB30BaTh TpaduKU Ui ONpEACICHHS CBOWCTB,
NPOIIECCOB M 3aBUCHUMOCTEH, AJsl pelleHHs 3anad u3

JIPYTUX Y4eOHBIX MPEIMETOB U pEalbHOM JKU3HH,

IMPONLECChI U SIBJICHUAA,

BCJIIMYHNHAMMU.

[Ipu pa3pabotke pabouell mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHWU HE MOTYT OBITh B TOJHOW Mepe YUTEHBI
BO3MOXKHOCTH  HUCIOJIb30BAaHUS  DJIEKTPOHHBIX (unpoBBIX) 00pa3oBaTEeNbHBIX  PECYPCOB, SBIISFOLLIUXCSI
y4e0HOMETOAMYECKUMHU MaTepruagamMu (MyJIbTUMEIUIHBIE TPOrPAMMBI, SJIEKTPOHHBIC YUSOHUKHU U 33JaUHUKH, SIEKTPOHHBIC
OMOIMOTEKN, BUPTyalbHbIE J1aOOpPATOPUHU, UIPOBBIE MPOrPAMMBI, KOJUIEKIMH LU(PPOBBIX 00pa30BATENbHBIX PECYPCOB),
UCTIONB3YEMBIMU ISl OOyYeHHUSI W BOCHHUTAHMS PA3UYHBIX TPYII IOJIb30BaTENeH, MPEACTaBICHHBIMH B JJIEKTPOHHOM
(mudpoBoM) BHIe U peanusyomuMu auaaktadeckue Bo3MmoxkHocTH WKT, comepkaHme KOTOPBIX COOTBETCTBYET
3aKOHO/ATEIBCTBY 00 00pazoBaHWU. Y CJEMBIX O0YYaloNIMXCs BO3MOXXHOCTH HCIIOJIB30BaHUS IH(PPOBBIX PECYpPCOB Ha
ypoKax anreOpbl OrpaHUYeHbl MPUMEHEHUEM KaJIbKYJISATOPa, B PEAKUX CIydasX — JIEKTPOHHOU OMOIMOTEKH, TaK KaK CJIeToN
oOyyJaromuiicss He MOXET BOCIIPUHUMATh Ipadruueckyro nHpopManuio (TabiauIlsl, rpaduKy, JuarpaMMbl) ¢ 9KpaHa MOHUTOPA
MOCPEJICTBOM 3PEHHUS.
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IIPUMEPHAS PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY
«TEOMETPUS»

Conep:xanue yueOHoro kypca «I'eomerpusi»
7 KJiacc

Hauvanbubie nonstus reomerpun. Touka, npsimMasi, OTPE30K, Jyd. YTOIL
Bunsl  yrnos. BeprukanpHble W CMEXHBIE YIJIbl.  buccekrpuca  yria.
[TapannenbHOCTh M NEPNIEHANUKYJIAPHOCTD MPSAMBIX.

OCHOBHBIE TMOCTPOEHUSI C MOMOIIBI0 HUPKYJSA U JUHEHKHU. TpeyrojibHUK.
BricoTa, Menuana, GuccekTpuca, uX CBOKWCTBA.

PaBHOOepeHHBIN ¥  PaBHOCTOPOHHMM  TPEYroJbHUKH. HepaBeHCTBO
TPEyTrOJIbHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEIPEHHOrO TpeyrojbHuKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBAa W MNpPHU3HAKM NapaJUieabHbIX MpsAMbIX. CymMma  yrioB
TpEyroJibHUKa. BHENIHKE yTibl TPEYTOJIbHUKA.

[IpssMoyrosibHbIM  TpEyroabHUK. CBOWCTBO MEIHWAHBI MNPSIMOYTOJIBHOIO
TPEYTOJIbHUKA,  TNPOBEAEHHOW K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSMOYTOJLHBIX TPEYTOIbHUKOB. [IpAMOYTOIBHBIN TPEYTOabHUK ¢ yritoM 30°,

HepaBeHcTBa B TeOMETpHM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopemMa O O0JIbIIeM yriie U OOJbIIeH CTOPOHE TPEYTOJIbHHUKA.

OKpy»KHOCTb U KpYT, XOpAa U AUaMETP, UX CBOICTBA.

8 kiace
IleprieHIUKYIISAp U HAKJIOHHAS.
['eomeTpuueckoe wmecTo TOYeK. buccektpuca yrnma H  CepeaUHHBIN
NIEPIIEHUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUYEK.
Jlomanas, MHOroyroyibHuUK. YertslpéxyrospHuku. Ilapamienorpamm, ero

OPU3HAKU U CBOMCTBAa. YacTHbIE cilydad MapaulelorpaMMOB (IIPSMOYTOJIbHUK,



pom0O, KBazpaT), X MpPU3HAKU M CBOMCTBA. Tpamenus, paBHOOOKas Tpamenus, eé
CBOWCTBA U Npu3HaKu. lIpsMoyronapHas Tpaneuus.

CummMmerpuunbie  urypbl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

Meron ynBoenust Mennansl. L{eHTpanbHass cMuMMeETpHs.

Teopema @aneca u Teopema 0 IPONOPLUOHAIBHBIX OTpe3kax. LlenTp macc
TPEYTOJIbHUKA.

CpoiicTBa muomaneii reomerpuueckux ¢uryp. DopMmynbl A IUIOMIATU
TpPEeyroJibHUKa, MapajienorpaMma, pom6a u Tpaneruu. OTHOIIEHUE IUIOIIaIen
n01I00HBIX GUTYP.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
MPaKTUYECKUX 3a/1a4.

[IpeobpazoBanue nomoous. [1ogo6re COOTBETCTBEHHBIX JJIEMEHTOB.

[Tonobue TtpeyroapHuKoOB, Kod(hdumuent momodus. [lpusznakum momoOus
TpeyroiibHUKOB. CpenHsis nuHUs TpeyronbHuKa. [Ipumenenue mnomolus mnpu

pELIEHNH NMPAKTUYECKUX 3aa4.

9 kJacc

CuHyC, KOCHMHYC, TaHT€HC OCTPOr0 yrIja NpsIMOYTOJIbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJECTBO. TpUrOHOMETpUYecKue QyHKIUU
yrios B30°,45° u60°.

B3auMHOe pacnosioxkeHne OKpyKHOCTH U npsamou. KacarenbHas u cekyias
K OKpYyXHOCTU. OKpyXHOCTb, BIHCaHHas B yrojl. BrnucaHHas W omnucaHHas
OKPYKHOCTH TPEYTOJbHUKA.

BrincanHble M LEHTpaJIbHBIE YTJIBI, YTOJl MEXKAY KacaTelIbHOM U XOpIOH.
Yrael  Mexay XopAaMH M CeKyIIMMHU. BrnucaHHble ©W = ONMCAHHBIE
YETBIPEXYTOJbHUKU. B3anMHOEe pacnosiokeHue ABYyX OKpyxxHocteuh. Kacanue

okpy>kHOCTel. OOI1IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.
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Teopema O MNpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPATE KaCaTEIbHOMU.

Bektop, mimHa (MOAyJb)  BEKTOpa, COHAIPaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlepallMi HaJx BeKTopamu. CpenHss JIMHUS TpaIeluu.
Paznoxxenue BekTOpa MmO JBYM HEKOJUIMHEApHbIM BekTopam. KoopauHaTsel
BEKTOpa.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PAaBHEHHMS MPSAMOU U OKPYKHOCTHU
B KOOPAMHATAX, [IEPECECUCHUE OKPYKHOCTEW M NPsIMBIX. MeTox KOOpAMHAT U €ro

IpUMEHEHUE.

10 kiace

Cunyc, KocuHyc, Taurenc yrmoB or 0 go  180°.0OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbl IPUBEACHUS.

Pemienne tpeyronbHukoOB. Teopema KOCHHYCOB U TeOpeMa CHUHYCOB.
Pemienne mnpakTM4ecKHX 3aJad C HCIOJIB30BAaHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

CxkansipHOE NMPOU3BEAECHNE BEKTOPOB, IPUMEHEHHE JUIsl HAXOXKIAECHUS JJIMH U
YTJIOB.

[IpaBuibHBIE MHOTOYroJIbHUKH. JlnmHa oOkpykHOocTtu. ['pagycHas wu
paguaHHas Mepa yIvia, BBIUYMCICHHE IUIMH AYr OKpyxkHOocteu. [lmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUsI TJIOCKOCTH WM BHYTPEHHHE CUMMETpUU (uryp (dJIe€MeHTapHbIe

npeactasienus). [TapannensHerii nepenoc. [loBopor.

Ils1anupyemblie npeaMeTHbIE Pe3yJbTAThl 0CBOCHUS YU4eOHOI0 Kypca
«I'eomerpus»
7 kaacc
° Pacmo3naBaTh W3ydeHHbBIE T€OMETpHUECKHE (DUTYpBI, ONIPENEIATh MX

B3aMMHOC PAacCIIOJIOKCHUC, I/1306pa}KaTI> IrCOMCTPHUUCCKHUC (I)I/II‘ypI)I; BBIITIOJIHATD
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YCPTCIKHU I10 YCIIOBHIO 3a1da4N;

L] HU3MCEPATH JIMHEWHEBIC U YTJI0BBIC BEJIMYMUHEI;
L peuaTh 3aaa49r Ha BbIYUCIICHUC IJIMH OTPC3KOB U BCJIMYUH YTJIOB,
o ACJIaTh FPY6y}O OICHKY JIMHEMHBIX U YTJIOBBIX BCIMYHUH IMPCAMCTOB B

peaslbHOM KW3HHU, Pa3MEpoOB NPUPOIHBIX OOBEKTOB; pa3nUyaTh pa3Mepbl ITUX
O0OBEKTOB MO MOPSAKY BETUUHHBI;

° CTPOUTH YEPTEKHU K TEOMETPUUECKUM 3aaduaM;

° MOJIb30BAThHCS MPU3HAKAMH PABEHCTBA TPEYTOJIHHUKOB, HCIOIB30BATh
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MIPU PELICHUH 3a7ay;

° OPOBOAUTH  JIOTUYECKHE  PACCYKIEHUS C  HUCIOJIb30BaHUEM
Tre€OMETPUUYECKUX TEOPEM;

° H0JIH30BATHCS NpU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB,  CBOMCTBOM  MEIHMaHbl, NPOBEAEHHOW K  TUIIOTCHY3€
OPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1ay;

° OTIPEACTATh MAPAJUICTFHOCTD MPSMBIX C MOMOIIBIO YTIIOB, KOTOPHIE
o0Opa3yeT ¢ HUMU CeKyIlas;

° pelaTh 3a/1a4M Ha KJIeT4aTol Oymare;

° IPOBOANUTH BBIYUCICHUS ¥ HAXOAWTh YHCIOBbIE M OYKBEHHBIE
3HAYEHUS YIJIOB B I€OMETPUYECKHX 3a7auax C HMCIOJIb30BAaHHUEM CYMMBI YTJIOB
TPEYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX TIPU TEPECEUYCHUU JBYX
napauIeIbHBIX MPSIMBIX CEKYIICH;

° pemaTh MPaKTHYECKUE 3a/1a41 Ha HAX0XKIEHUE YTJIOB;

° dbopMynIupoBaTh OMpENENICHUsT OKPYXHOCTH U Kpyra, XOpAbl |
IaMeTpa OKPYHOCTH, MOJB30BaThCS WX CBOMCTBAMM;, YMETh MPHUMEHSTH 3TU
CBOWCTBA MPH PEIICHUH 3a]1aY;

° MOJIb30BAaThCSl  MPOCTEHIIMMHU TE€OMETPUUYECKUMH HEPaBEHCTBAMHU,
INOHUMATh UX MPAKTUUYECKUI CMBICIT;

° POBOJUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOCHHSI C MOMOIIBIO

LUPKYJIS U JTUHEUKHU.
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8 kiace

° Onpenenary MNapauieIbHOCTh MPSMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHAM OT TOYEK OJHOM MPAMOM JO TOUEK IAPYTrOu MpsIMON;

° BJIQJIETh MOHATHEM T€OMETPUUECKOIO MECTA TOUEK;

° YMETh ONpPENEsATh OUCCEKTPUCY YIJIa U CEPEIUHHBIN NEPIEHAUKYIIAP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK;

° pacno3HaBaThb OCHOBHBIE BHUJbl YETHIPEXYTOJBHUKOB, UX SJIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a1a4;

° IPUMEHSTh CBOMCTBAa TOYKHM MEPECEUEHUSI MEIHWAH TPEYroJIbHUKA
(LeHTpa mMacc) B pelieHru 3aay;

° BIIQJIETh TMOHSATUEM CpEIHEW JUHUU TPEYroJbHUKA, NMPUMEHSTH €€
CBOWCTBO MPU PELICHUH T'€OMETPUUYECKHUX 3a1aY;

° IIOJIB30BAThCS TeopeMon Paneca U TEOPEMOU O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX JJIs PEIICHHS TPAKTUUECKUX 3a]1a4;

° OPUMEHSATh MNPU3HAKKM MOJ00MSI TPEYyrOJAbHUKOB B  pEUICHUU
r€OMETPUYECKHX 33]1a4;

° noJib30BaThesl TeopeMoit [Iudaropa asns pemieHuss reoMeTpUIECKUX U
NPAKTUYECKUX 3a]1aY;

° CTPOUTh MATEMaTUYECKYIOMOJEIb B MPAaKTHUYECKUX  3ajadax,
CaMOCTOSTEINbHO JIeNIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE JITUHBL;

° BBIUMCIATH (Pa3JIMYHBIMU CIOCOOAMM) IUIOLIAAL TPEYTOJIbHUKA U
TUIOMIAAN MHOTOYTOJIBHBIX PUTYD (MOIB3YSCh, T1Ie HEOOXOAUMO, KABKYJISITOPOM);

° BJIAJCTh MNOHATHSAMHU MpeoOpa3oBaHMsl MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX PUTyD;

° M0JI30BAThCSl CBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (GUTYP, YMETh

BBIUMCIIATH JJIMHBI U HAXOJIUTh YTIIbl Y TOJOOHBIX (QUTYD;

° IPUMEHATH CBOICTBA MOAOOMS B MPAKTUYECKUX 3a/1a4ax;

° YMETh IPUBOJIUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE;
° IIPUMEHSTH NOJIYYEHHBIE YMEHNS B IPAKTUYECKUX 3a1a4ax;

° IIPUMEHATh IIOJy4CHHBbIE 3HAHUA HA I[PAKTUKE — CTPOUTH
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MAaTEMaTHUYECKUE MOJEIM ISl  3a4ad  peajbHOM KHU3HHM W MOPOBOJUTH

COOTBCTCTBYIOIMEC BLIYHUCICHHUA C IPUMCHCHUEM HOI[O6I/I$I.

9 kJaacce

° Brnaners moHsATUSIMU CHHYCA, KOCMHYCa M TaHT€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TPEYTOJbHUKA; OJIb30BATHCS ATUMHM MOHATUSMM JJISI PEIICHUS
MPaKTUYECKUX 3a/1a4;

° MOJIb30BAThCSI OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIACCTBOM TSI
HaXO0XKJICHUSI COOTHOILICHUH MEXy TPUTOHOMETPUICCKUMHU BETNUYNHAMM;

° BJIQJIETh TIOHATHEM KacaTeIbHOM K OKPY>KHOCTU, TOJIh30BAThCS
TEOpEeMOM O NEPHNEeHAMKYJIIPHOCTH KacaTeJbHOM W paauyca, MPOBEAEHHOTO K
TOUYKE KacaHHusl;

° MOJIb30BAThCSl TEOPEMaMHM O TMPOU3BEACHUU OTPE3KOB XOpJI, O
MIPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM;

° BJIQJIETh  MOHSATUSMH  BIHUCAHHOTO U  I[EHTPAJIBHOTO  yIJIa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTIilaX, yrjiaX MEXIy XopAaMu (CEKYIIUMH )
U yTJIe MKy KacaTeJIbHOW M XOPAOU MPHU PEIICHUH FeOMETPUIECKHX 3a/1aY;

° BJIQJIETh TIOHSATHUEM OMMCAHHOM OKOJIO TPEYTroJibHMKAa OKPY>KHOCTH,
YMETh HaXOJUTh €€ IICHTD;

° MoJIb30BaThCsl  (pakKTaMHU O TOM, UTO OHCCEKTPUCHI  YTJIOB
TPEYTrOJbHUKA TIEPECEKAIOTCSI B OJHONM TOYKE, M O TOM, YTO CEpEIUHHbBIC
MePIEHIUKYJISIPhl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCs B OJTHOU TOUKE;

° BIIQJIETh TIOHSATUEM OIUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSThH
CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJbHUKA IIPU PEIICHUM 33]1a4;

° MOJIb30BaThCSl BEKTOpaMH, IIOHUMAaTh WX TEOMETPUYECKUM U
(bU3UYECKUI CMBICI, TPUMEHSTh UX B PEIICHUU T'€OMETPUYECKUX U (PU3UUECKUX
3aj1a4;

° BJIQJIETh TOHSTHEM CpeJHEW JIMHUM Tpaneluu, IPUMEHITh eé
CBOMCTBO MPHU PEUICHUH T€OMETPUUYECKUX 3a]1aY;

o IMPpUMCHATL IIOJYYCHHBIC 3HAHHWA Ha IIPAKTHUKC — CTPOUTH
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MaTCMaTH4YCCKUC MOJACIN MJIA  3aJa4d peanLHoﬁ KU3HKN KU IIPOBOAUTDH
COOTBCTCTBYIOINMEC BLIYUCICHNA C IPUMCHCHUCM HOI[O6I/I$I U TPUTOHOMCTPHUICCKHUX

byHKINN (TTOJIB3YSICh, TJE HEOOXOIUMO, KaTbKYISTOPOM).

10 kaace

° 3HaTh TPUTOHOMETPHUUECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOJIUTh C UX
MIOMOIIBIO PA3JIMYHBIC 3JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYrojbHUKA («pelIeHue
PSIMOYTOJIEHBIX TPEYTOJIBHUKOBY);

° HaXOAWTh (C TIOMOIIBIO KAIBKYJIATOpA) JUIMHBI M yIJIBI  JIJIS
HETAaOIMYHBIX 3HAUCHHIA;

° UCIIOJIb30BaTh TEOPEMbl CHHYCOB W KOCHHYCOB JUIS HaXOXIACHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHHUKA («PEIICHHWE TPEYrOJbHUKOBY), MPUMEHSTH
UX MPY PEIICHUHA TEOMETPUUECKHX 3a]1a4;

° NPUMEHSTh CKAISAPHOE MPOU3ZBEICHUE BEKTOPOB JUISI HAXOXKIACHUS
JUTHH U yTJIOB;

° MI0JI30BATHCSI METOJIOM KOOPJWMHAT HAa IUIOCKOCTH, IPUMEHSTH €0 B
PEIICHNN T€OMETPUIECKUX U MTPAKTUICCKHX 3a]1a9;

° BIAJCTh MOHATHUSMU  TPABWIBHOTO  MHOTOYTOJbHUKA, JJIMHBI
OKPY>KHOCTH, IJUHBI JIyTM OKPY)KHOCTU W paJAHMaHHOW MEphl YIJa, YMETh
BBIYKCIIATh TUIOIIQJb KPyra M €ro 4acTed NPHUMCHSTh IOJYYCHHBIC YMCHHS B
MPAKTUICCKUX 3a7a9ax;

° HaxOJWTh OCH (WJIM TEHTPhI) CHUMMETpPUH (QUryp, NPUMEHSTH
JIBYDKEHUS TJIOCKOCTH B MIPOCTEHINMX CTydasx;

° NPUMEHSTh TOJY4YEHHbIE 3HAHHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJEIM Ui 3a7ad pealbHOW JKU3HU W TPOBOJUTH
COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHCHUEM TPUTOHOMETPHUCCKUX (PYHKITAN

(ONB3yYSCh, T/Ie HEOOXOAMMO, KATbKYJISITOPOM).

Cl'le]_ll/la.]'leLIe NnpeaMeTHbIC Pe3yJabTaThbI:
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° BJaJicHUE TpaBUJIaMH 3alUCH  MareMaTH4ecKux GopMysl U
crenuaibHbIX 3HAKOB penbedHo-ToueyHoM cuctemsl JI. bpaiins;

° BJIAJICHUE MPUEMaMU NPEoOpa30BaHUs MAaTEMATUUYECKUX BBIPAXKEHUN
Ha OpailIeBCKOM MEXaHUYECKOW MeYaTHONW MAIIIMHKE;

° BJIAJICHUE OCS3aTEIbHBIM CIOCOOOM OOCHENOBAHUS M BOCHPHATHS
penbedHBIX N300paKEHHM, TEOMETPUUECKHUX YepTexel, rpadukoB GyHKIUN U Ap.;

° YMEHHE BBINNOJHATh TIE€OMETPUYECKUE TOCTPOEHUS U YEPTEXKH,
CTpOUTh Tpaduku GYHKIUH HAa KOOPAUHATHOW IUIOCKOCTH C MOMOUIBIO

CIICHNAJIbHBIX YCPTCIKHBIX HHCTPYMCHTOB.
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TemaTu4yeckoe NJIaHUPOBaHUe MO y4eOHOMY Kypcy «I'eomeTpusp»

7 Kjaacc

(2 yaca B HeqeJ110, BCero 68 yacon)

Ha3zpanue
pa3nena
(TeMBbI) Kypca
(4mMCJI0 YacoB)

OcHoBHOe€ coaepkanue

OcHoBHbIE BUIbI J€SITEIbHOCTH oﬁyqamumxm

HauanbHbie
reOMEeTPUYECKHUE
ceenenus. (14
YacoB)

[Ipocreiimne reomeTpudeckue 0OBEKTHI: TOUKA, MpsSMasi, OTPE3O0K,
Jy4, Yyroji, MHOTOYTOJIbHUK, JIOMaHasl.
PaBencTBO reomeTpudeckux Quryp.
CpaBHEHHE OTPE3KOB U YTJIOB.
W3mepenue OTpe3KOB: JAIMHA OTPE3KA,
W3MEpUTENIbHbIE HHCTPYMEHTHI.
W3mepenue yrios: rpajaycHas Mepa yrjla, U3MEPEHHE YIJIOB Ha
MECTHOCTH.

HepHeHI[I/IKyJISIpHBIe MpsAMBIC. CMCIKHBIC W BCPTUKAJIBHBIC YTIJIbI,
MEPHEeHIUKYJISIPHbIE TpsSMbIe, TOCTPOEHHE TPSMBIX YIJIOB Ha
MECTHOCTH.

Pabota ¢ mpocTelmmmu 4epTexamu.

[IpakTudeckue 3a1aHus U 3aJa49H.

CAUHUIBI HU3MCPCHU,

(bopMyJIMPOBATH OCHOBHEIE MMOHSTHUS U ONIPE/ICIICHHUS,
pacro3HaBaTh, W300pakaTb M 0003HAYaTh W3YYCHHBIC
reoMeTpruecKue (Urypbl, OINpeNeNiaTh HX B3aHMMHOE

pacronaoXeHue,

BBITIOJIHATH YEPTEK 110 YCIOBUIO 3a]1a4U;

MPOBOJUTh MPOCTEUIIINE TOCTPOCHHUS C TOMOIIBIO
JIMHEHNKY,

U3MEPATH JIMHEHHBIC u YIJIOBBIE BEITUYHHBI

rE€OMETPHUECKUX U MPAKTHYECKUX OOBEKTOB C MOMOIIBIO
MU3MEPUTENIbHBIX HMHCTPYMEHTOB (JIMHEWKa, MacuITaOHast
JUHENKA, pyJIeTKa, TPAaHCIOPTUP, YEPTEKHBIN YTOJIbHUK);
ONpeNeNiATh «Ha TIJa3» pa3Mepbl pealbHbIX OOBEKTOB,
IPOBOJIUTH I'PyOyI0 OIIEHKY X Pa3MEpOB;

pelmars 3aJa4d  Ha BBIYMCICHUE JJIUH OTPE3KOB H
BEJINYUH YIJIOB;

pemiate  3a7aud  HAa  B3aUMHOE  PACHOJIOXKEHHE
reoMeTpHUECKUX QUryp;

OPOBOANTh  KIACCU(HKALMUIO  yIJOB,  BBIYHUCIATH
JUHEWHBIE M YIVIOBBIE  BEJIUYMHBI,  MPOBOJIUTH

H606XOI[I/IMI>Ie A0Ka3aTCJIbHBIC PACCYKIACHUA
3HAKOMMTBCA C HCTOpHCﬁ Pa3BUTHA TCOMCTPHUM.




TpeyroybHUKN.
(22 gaca)

TpeyrojbHUK U €r0 JIEMEHTBI.

IlonsTHE O PaBHBIX TPEYTOJIBHUKAX U NIEPBUYHBIE IIPEICTABICHUS O
PaBHBIX (KOHTPYIHTHBIX) QUTYpPaAX.

Tpu npusHaka paBeHCTBA TPEYrOJIbHUKOB.

[lepnieHqUKyISAp K IPSIMOM.

MenunaHa, GuccekTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBHOOEIpEHHBII TPEYTOJIBHUK M €r0 CBOWCTBA. PaBHOCTOpPOHHMIA
TPEYTOJIbHUK.

OKpy’>KHOCTb.

[TocTpoenust UpKyIeEM U TUHEUKOM.

IIpuMepsl 3a1a4 Ha TOCTPOEHUE.

pacrno3HaBaTh Ha TOTOBBIX YEPTEKAX TPEYTOJIbHUKH, Maphl
PaBHBIX TPEYTOJIBHUKOB (C YKa3aHUEM MPU3HAKOB);
BBINIOJHATh KPAaTKyH 3allUChb M YEPTEK 10 YCIOBUIO
3a]auH;

BBIBOJIUTh  CJIEACTBUS  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHHUKOB;

dbopmynupoBaTh OIIpeeNICHUS:
TYHOYTOJIBHOTO,  MPSIMOYTOJBHOTO,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OUMCCEKTPHUCHI,
BBICOTHI, ~ MEIUaHbl  TPEYTOJbHHUKA;  CEPEIHUHHOIO
NEPIEHIUKYJIApA OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA;
U3y4aTh aJITOPUTM MOCTPOCHUSI MEHAHbI, OUCCEKTPUCHI U
BBICOTHI TPEYTOJILHUKA;

(dbopMyIupOBaTh CBOMCTBA M MPU3HAKK PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA,

aHAIM3UPOBATh PUCYHKU M peulaTh 3aJadyd IO TOTOBBIM
yepTekam;

MPUMEHATh U3yUYEHHYI0 TEPMHHOJIOTHIO U CUMBOJHKY IpH
3aIIUCHU PELLCHU;

CTPOUTH YEPTEX M, pelarb 3a7aud C
HAXO0XJICHUS PaBHBIX TPEYTOJIHLHUKOB;
pacrno3HaBaTh Ha 4yepTexax U M300paxarb OKPYKHOCTb U
€€ DJIEMEHTBHI;

peliaTh OCHOBHBIE 33/1a4d Ha MOCTPOEHUE: YIJia, PaBHOTO
JAHHOMY;  CEpPEJUHHOr0  IEPHEHAUKYJSpa  JaHHOIO
OTpe3Ka; MpsAMOM, MPOXOJALIEH 4Yepe3 JaHHYH TOUYKY M
NEPICHIUKYISIPHOM  JaHHOW  TPAMOHN; OHUCCEKTPHUCHI
JTAHHOTO yTJIa;

UCITOJIb30BaTh IM(PPOBBIE PECYpPChl I HCCIEAOBAHUS
CBOICTB M3y4yaeMbIX GUTyp;

3HAKOMMTHCS C UCTOPUEN Pa3BUTUS TEOMETPHUH.

OCTPOYTOJIBHOTO,
PaBHOOEAPEHHOTO,

IIOMOILBIO

[TapannensHbie
IIpsIMBIE. (14
4acoB)

OrnpezeneHne mapauiebHBIX MPSIMBIX.
Hakpect nexaiminie, COOTBETCTBEHHbIE M OJHOCTOPOHHME YTJIbI
(oOpa3zoBaHHBIE TPU TMEPECCUECHHUU MApAJUICIBbHBIX  MPSMBIX

dbopMynMpoBaTh OMNpeAeNeHHe MapajlyIeNIbHbIX MPSMBIX,
IPUBOJUTh  NPAKTHUYECKHE MPHUMEPHl  MapaJJIeJIbHbIX
MIPSIMBIX;
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CeKyl1en).

[Ipu3Haky napaaaeabHOCTH IBYX MPSIMBIX.

[IpakTudeckue crocoObl MOCTPOCHUS MAPAIICIBHBIX MPSIMBIX.
[TsaTeiit noctynar EBkinaa.

Teopembl 00 yriax, OOpa30BaHHBIX JBYMs MapalieIbHBIMU
MPSAMBIMHU U CEKYILIEH.
Vbl c COOTBETCTBEHHO napauienbHbIMU W

NEPIEHIUKYJISIPHBIMA CTOPOHAMM.

[Ipu3Hak mapajuIeIbHOCTH IPSMBIX YEPE3 PABEHCTBO PACCTOSHUM
OT TOYEK OJHOU MPSIMOM JJO BTOPOU MPSIMOIA.

IIepBble TOHATHSA O TOKA3ATENBCTBAX B TEOMETPUHU.

U3y4daTh CBOMCTBA YIJIOB, OOpa30BaHHBIX MPH MEPECCUCHUH]
NapaJuUIeIbHBIX TPAMBIX CEKYILIEH;

OOBACHSATH, UTO TAKOE «CIIEICTBUEN;

IIPUMEHATH [IPH T0OKA3aTENbCTBE METO OT IPOTUBHOTO;

HA3y4aTh IIPUHIAI KOHCTpYHPOBAHHU 00paTHBIX
YTBEPK/ICHHII;

IIPOBOJIUTH JOKA3aTEIbCTBA MAapPAJUIEIbHOCTH JIBYX IPSMBIX|
C TIOMOIIBIO YIJIOB, 0OPa30BAHHBIX MPHU MEPECEUCHUN ITHX|
IPSIMBIX TPETHEU IIPSIMOIL;

AHAIM3MPOBaTh PUCYHKH M pelaTh 3aJadd I10 TOTOBBIM
4epTeKaM;

BBITOJIHATH IOCTPOEHUS MapalIEIbHBIX NPSAMBIX;
IPUMEHATh U3yYEHHYI0 TEPMHHOJIOTMIO U CUMBOJMKY IIPH
3alMCH PELICHHUI;

pemars 3aJadd  Ha JI0Ka3aTeIbCTBO M  BBIYMCIIEHUS,
WCIIOJIb3YS U3yUYCHHBIC ITOHATHS;

3HAKOMUTBCS C UCTOPUEN pPa3BUTUS T€OMETPUMU.

CooTHOMICHHUS
MEXIY
CTOpOHAMH
yrilaMu
TPEYTOJIbHUKA.
(14 yacos)

u

Teopema o0 cymMMme yrioB TpeyroibHuKa. BremHuit yron
TPEYTOJIbHUKA.
OcTpOyTOJbHBIN, MPSMOYTOJIbHBII u TYIOYTOJbHBIN
TPEYTOJIbHUKHU.

TeopeMa 0O COOTHOIICHHSIX MEXKIY
TPEYTrOJbHHUKA U €€ CIIEICTBUS.
[Ipocreiiiie HEpaBEHCTBA B TEOMETPHUH.
HepasencrBa TpeyroiapHuKa.
Hekotopsle cBolicTBa MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB.
[Ipu3Haky paBeHCTBA NPSAMOYIOJIbHBIX TPEYTOJIbHUKOB.
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CTOpOHaMHU HW  yIIaMH

BBIYUCIISATH CYMMY YTJIOB TPEYTOJIbHUKA;
HaXoJUuTh YHUCIOBBIC H 6yKBeHHBIe 3HA4YCHHUA YIJIOB B
TCOMETPUYECKUX 3aJa4aX C HCIOJIb30BAHUEM TEOPEM O
CyMME YIJIOB TPE€YTOJIbHUKA,

aHAJIM3UPOBATh TPEYrOJbHUKU C pa3HbIMU JIaHHBIMH,
MMPOBOAUTD Ha6J'IIOZ[eHI/I$I, JACJIaTh BBIBOJbI,

bopMyIHpOBaTE M JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
pacrio3HaBaTh Ha TOTOBBIX YepPTEXaxX TMapbl PaBHBIX|
PSMOYTOJIBHBIX TPEyroJIbHUKOB (c yKa3aHUEM
MIPU3HAKOB);

CTPOUTH  UYEPTEKH, pemarb 3aJa4d C  TTOMOIIBIO
HAXOXXJCHUS PABHBIX MPSMOYTOJIEHBIX TPEYTOJIBHUKOB;
MMPUMCHATH CBOMCTBO MCEIUaHbI MpsAMOYTOJIbHOTO
TPEYTOJIbHUKA TIPU PEIICHUH 3a]1a4;

3HAKOMUTHCS C HCTOpHGﬁ Pa3BUTHUA TCOMETPUHA.
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IToBTOpEHME.
O600menue
3HAHUU u
yMeHHH. (4 Jaca)

[ToBTOpeHne u 000OIICHNE OCHOBHBIX MOHSTHH U METOJOB Kypca
reoMeTpuu 7 Kiacca.

® pCIuaTh 3a1a4y Ha IIOBTOPCHUEC, NIITTIOCTPHUPYIOIIHEC CBA3U

MEX1y pa3IMYHbBIMU YacTsIMHU Kypca.

8 kiace

(2 yaca B Heje110, BCero 68 yacoB)

Ha3zBanmue
pa3nena
(Tembl) OcHoBHOE conepxxaHue OcHOBHbBIE BU/IbI 1eSITeILHOCTH 00y4aI0IMXCS
Kypca (4uciao

4acoB)
CooTHoIIeHUSA [lepnienauKysip U HaKJIOHHAs. PaccTostHUE OT TOUKHU JI0 TPSIMOM. pacro3HaBaTh U M300pakaTh HA PUCYHKE MEPHEHIUKYIISAP
MEXKITY Paccrosnne Mex 1ty mapaniebHbIMU MPSMBIMHU. W HaKJIOHHYIO, TMPOBEACHHBIE M3 TOUYKH K TMPIMOK;
CTOpPOHAMU u | I'eomerpuueckoe mecto Touek (I'MT). CpaBHMBATh UX JIJTUHBI;
yrilaMu [TocTpoeHue TpeyroinbHUKA MO TPEM JIEMEHTaM. (hopMyJIHpPOBATh OMPEJCIICHUs PACCTOSHHUS OT TOYKH [0
TpeyroJibHUKa NPSAMON U PACCTOAHUSI MEXKIY MapaJIeTbHBIMU MPSIMbIMHU,

(oxonuanue).(9
YacoB)

WJUTFOCTPUPOBATH STU MOHATHUS;
pemaTh 3aJauyd  HAa BBIYMCIEHHE M JOKAa3aTelbCTBO,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXK/Iy CTOPOHAMU U YIJIaMU
TPEYTrOJIbHUKA, PACCTOSHUEM MEXIy MapajuleIbHbIMY
MPSIMBIMU, PACCTOSIHUE OT TOYKH JI0 MPSIMON;
MOJEJIMPOBATh YCIOBUE 3aa4l C MOMOILIBIO YEpPTeXa WM
pUCYHKa, TIPOBOJAT JOTOJHUTEIBHBIE MOCTPOCHUSI B XOJIE]
peuieHus;

ONpEAeNATh  OUCCEKTPHCY  yrida W CepeIUHHBIN
NEPHNEHAUKYJSP K OTPE3Ky KaK TIeOMETPHUYECKHE MECTa|
TOYEK;

peniaTh OCHOBHBIE 337]a4l HAa IOCTPOEHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbBIM AJIEMEHTaM;

3HAKOMUTBCS C UCTOPUEH pa3BUTHUSI TEOMETPUHU.

YeTbipexyroyibH
uKu. (24 gaca)

MHOroyroapHuK. BeIyKIIblii MHOTOYTOJIBHUK. YeTHIPEXYTOJIbHHUK.
[Tapaynesnorpamm, €ro NpU3HAaKM M CBOWCTBA. YacTHble ciydau

n300paxarb u pacro3HaBaTh Ha YepTekax
4eThIPEXYTOJILHUKH Pa3HbIX BUJOB U UX DJIEMEHTHI;
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napajjiesiorpaMMoB  (IPSAMOYTOJBHUK, pPOMO, KBaapaT), HX
MpU3HaKu U cBoicTBa. Tpamenus. PaBHOOOKass M MpsMOyTOIbHAS
tpaneuuu. Teopema Paneca.

VBoenue Menuansl. OceBas U [IEHTpaibHass CAMMETPHUH.

¢bopmynrpoBaTh OINpEEICHUS: napajuiesorpaMmma,
IPSIMOYTOJIbHHKA, pomba, KBaJpara, Tpanenuy,
paBHOOOKOI Tpanenuu, MpsIMOyTroIbHOMN TpaIenuy;

JOKa3plBaTh M UCIOJB30BaTh IMPH pELICHUH 3a]ad
MPU3HAKU u CBOMCTBA: napajuiesnorpamma,
MPSIMOYTOJIbHUKA, pom0a, KBaJpara, Tpaneuuu,

PaBHOOOKOI! Tpanenuu, NpsMOYToJIbHOM Tparnenum;
IIPOBOAMTH IOCTPOEHUS C MOMOIUBIO LUPKYJIS U JINHEHKH
¢ ucnonb3oBaHue TeopeMbl Daseca;

IIPUMEHATh METOJ YABOCHHS MEIUAHBI TPEYTOJbHUKA IIPU
pELIeHNH 3a/1ay;

MPUBOAUTE TPUMEPHl (GUTYp, OO0NaNaOIMMX OCEBOH W
LEHTPAJIbHOW CHUMMETPHUEM, a TaKkKe IPUMEPBI OCEBON U
LIEHTPAIbHOM CUMMETPHUH B OKpYKarolei 00CTaHOBKE;
CTPOUTH CUMMETPUYHbIE (DUTYDBI;

UCIOJb30BaTh LU(PPOBBIE PECYPChl Ul HCCIIEAOBAHUSA
CBOWCTB M3y4aeMbIX QUTYD;

3HAKOMHUTBCS C UICTOPUEH Pa3BUTHUS T€OMETPHUH.

[Tnomans.
Teopema
[Tudaropa.
YacoB)

(13

[TonsiTre 06 00MIEH TeOpHH TIIOIA/IH.

[Tnomans MHOTOYTOJBHHKA, MapajuieiorpaMMa, TPEYTOJbHUKA,
TpAaIeInH.

OTHOIIEHUE JIONIA/ICH TPEYTOJILHUKOB ¢ OOIIMM OCHOBAaHHUEM HITH
0011e# BRICOTOM.

Brrunciienue rmionianeil ciokHbIX (GUTyp depe3 pa30OHeHue Ha
YaCcTH U JOCTPOCHHUE.

[Tnomanu ¢puryp Ha KiIeTdaToi Oymare.

Teopema [Tudaropa, e€ qoka3zaTenbCTBO U MPUMEHEHHE.

O6parnas Teopema [Tudaropa.

(GbopMUPOBATh TIEPBUYHBIC MPEICTABICHUSIME 00 0OmIeH
TeopuH TuIomaAn (Mepbl), (GOPMYIUPOBATh CBOMCTBA
TUTONIA/IN, BBISICHSITh UX HATJISITHBIN CMBICIT,

BBIBOJUTH  (OpMyJBl  IUIOHIAM  MapajliesorpaMmma,
TPEYroJbHUKA, Tpamenuu U3 QOPMYJbl  IUIOMIAIN
PSIMOYTOJIbHUKA (KBaapara);

BBIYHUCIATh  (Pa3MMYHBIMH ~ CHOCOOAMH)  TUIOIIATh

TPEYTOJIbHUKA U TUIOIAa I MHOTOYTOJIBHBIX (DUTYP;
HaXOAUTh  IUIOmam  ¢Guryp, H300paxEHHBIX  Ha
KJIETYaTOW Oymare, UCIOJIb30BaTh pa30MEHUE HA YacTH U
JIOCTPOCHHE;

pa3OupaTh MpUMEpPbl MCHOJIB30BAHHUS BCIOMOTATEIbHON
TUTOINAM ISl PELICHUsI TeOMETPHUYECKUX 3a7ay;

OmMpasicb Ha JaHHBIE YCIOBHA 3aJadd, HaXOAUTh
BO3MOYKHOCTH TPHUMEHEHHS HEOO0XOIUMBIX (opMyn H
CBOWCTB ILIONIAIH, IPEOOPa30BhIBATH (POPMYIIBL;
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BBIUMCIIATh  IUIOLIAJHA  PA3JIMYHBIX  MHOTOYTOJbHBIX
uryp;

JoKka3biBaTh TeopeMy Iludaropa, ucmomb3oBath €€ B
MIPAKTUYECKUX BBIYUCIICHUSX;

MIPUMEHSATD MOJYYEHHBIE 3HAHUS U YMEHUS [IPU PELICHUHN
MPAaKTUYECKUX 3a/1a4;

3HAKOMMTBCS C HCTOPUEN PA3BUTHUSI TEOMETPUHU.

ITomoOubIe
TPEYTOJILHUKH.
(18 gacoB)

[IponoproHa bHBIE OTPE3KH.

[TomoOue TpeyronbHUKOB, KOA(PHHUIHEHT OO0

[Ipu3Haku mog00us TPEYTOJILHUKOB.

Cpenusisi IUHUS TPEYTOJBHUKOB.

[lpumenenne momoOus mpu perieHHH 3anad. Teopema o TOYKe
nepeceueHus MEMaH TPEyroJbHHKA.

[IporoproHanbHBIE OTPE3KH B MPSIMOYTOJIEHOM TPEYTOJIBHHKE.
[IpakTHyeckue MpUIOKEHUs OJOOHS TPEYTOIbHUKOB.

OOBSCHATH MOHATHE MPOTOPIIMOHATBHOCTH OTPE3KOB;
HCCJIEIOBATh BOMIPOCKHI O MIPOMOPIIMOHATIEHOCTH OTPE3KOB,
Ha KOTOpbIC OMCCEKTpHCA JEIUT CTOPOHY TPEYrOJbHHUKA,
MPHJICKAIIAM CTOPOHAM TPEYTOIHHHKA;

(bopMyJIUPOBaTh OMpe/eIICHNE TTOJOOHBIX TPEYTOJIBHUKOB;
HAaXOJUTh TOJOOHBIC TPEYTrOJbHUKA HAa TOTOBBIX
yepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIMX IPH3HAKOB
oo0us;

pelIaTh 3a/1a4M Ha MOJ00HBIC TPEYTOJLHUKH C MTOMOIIBIO
CaMOCTOSTEILHOTO MOCTPOCHHUS yepTexe u
HAXO0XJICHHUS MTOTOOHBIX TPEYTOJIbHUKORB;

(dbopMyJIMpOBaTh M JOKa3bIBaTh TEOpPEMY 00 OTHOIICHUY]
IIOMIaiel 0 IOOHBIX TPEYTOJIbHUKOR;

MPOBOAWTH  JIOKA3aTeIbCTBA C  HWCIOJIB30BaHUEM
MIPU3HAKOB MO00MS;

JIOKA3bIBaTh TPU MPU3HAKA MMOJO0US TPEYrOJIbHUKOB;
HaXOJIUTh IJIOIIAIN TTOA00HBIX (HUTYD;

dbopMyIIpoBaTh orpesesieHue cpenHei JINHUH
TPEYrOJbHUKA;

MPOBOAWTH  JOKA3aTEIbCTBO TOTO, UTO  MEIHAHbBI
TPEYroJbHUKA TIEPECeKAIOTCS B OJHOW TOYKE, U
HAXOJHTh CBS3b C IICHTPOM MaccC, HAaXOJAWTh OTHOIIICHUE,
B KOTOPOM MEJIUAHBI JCIIATCSA TOUYKOH MX TIepeceUCHHS,
UCCIIEIOBaTh BOMPOC O TMPOMOPIIMOHATBHBIX OTpe3Kax
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, pelary
COOTBETCTBYIOIIIME 3a]]a9/ HA BBIYUCIICHUE;
paccMaTpUBaTh MPUMEHEHHE METOAa MOA0OHUs B 3aJadax
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Ha IIOCTPOEHUE;

® OOBACHATH, Kak MOXHO HCIOJb30BaTh  CBOMHCTBA|
MOJOOHBIX TPEYTOJFHUKOB B M3MEPUTENBHBIX paboTax Ha
MECTHOCTH;

® pellaTh eOMETPUYECKUE 3aladd U 3aa4d U3 peabHOMH
’KHM3HM C HCII0JIb30BaHUEM IOJJOOHBIX TPEYTOJbHUKOB.

® 3HAKOMMTLCS C ICTOPUEH Pa3BUTHs T€OMETPUHU.

[ToBTOpEHwMe, [ToBTOpEHNE OCHOBHBIX MOHITHI M METOJOB KypCcOB 7 U 8 KJIaccoB, | ® pellaTh 3aJaud Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3H
0000mIeHNe 1| 000O0IICHIE 3HAHU. MEXTy pa3INIHBIMU YaCTSIMH Kypca,
CUCTeMaTHU3aIHsI ® MPUMEHSATh  TMOJy4YeHHbIE 3HAHHUA TPU  PELICHUH
3HAHUM. MPAKTUYECKUX 3a7a4.
(4 gaca)
9 kiace
(2 yaca B Heje110, Bcero 68 yacoB)
Ha3Banue
pa3jiena
(TembI)
xypea OcHoBHOe conepxaHue OcHoOBHBIE BU/IBI 1eSITEIbHOCTH 00y4ar0IMXCS
(uuciao
4acoB)
[TomoGHBIE CHuHYC, KOCHHYC, TAaHI€HC OCTpPOrO0 yTIJIa MPSAMOYTOJbHOTO | ® (OPMYyJIUPOBATh  ONPEACIECHUS  TPUTOHOMETPHUYECKHX
TPEYTOJIbHUKU TpeyroibHuKka. (OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO. (GyHKIUI OCTPOro yria, MPOBEPSATh UX KOPPEKTHOCTD;
(oxonuanue). (6| Tpuronomerpuueckue Qpyrkuuu yrios 30°, 45° u 60°, ® BLIBOJUTH  TPUTOHOMETPUYECKHE  COOTHOIICHHUS B
4acoB) MPSIMOYTOJILHOM TPEYTOJIbHUKE;
® UCCIIeIOBaTh COOTHOIIEHUS MEXIy CTOPOHAMH B
NMPSMOYTOJIbHBIX TPEYroJibHUKax ¢ yriaamMu B 45° u 45°;
30° u 60°;
® UCHoNb30BaTh (POpMyJIbl TMPUBENEHUS U  OCHOBHOE
TPUTOHOMETPHUYECKOE  TOXKIECTBO JUIS  HAXOXKICHUS
COOTHOIIIEHUI MEXIy TPUTOHOMETPUUECKUMU
(YHKIIUSAMU PAa3IMIHBIX OCTPHIX YTIIOB;
® TPUMEHATH NOJYUYEHHbIC 3HAHUSL M YMEHHUsI IIPH PEIICHUU
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MPaKTUYECKUX 3a/a4;
3HAKOMUTBHCS C UICTOPHEH Pa3BUTHUS T€OMETPHUH.

OxpyxHocTb. (18
YacoB)

B3aumHoe pacnonoxeHue okpykHOCTH U nipsaMoii. KacarenpHas u
CeKyIlas K OKpy>KHOCTH.

BriucanHble ¥ LIEHTpAIbHBIE YIUIBL, YTOJI MKy KacaTeIbHOU U
XOPJIOH.

VYIubl MEeXAY XOpJAaMU U CEKYLIUMU.

Teopema 0 IpOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O
IIPOU3BEJICHUN OTPE3KOB CEKYILUX, TEOPEMA O KBaIpaTe
KacaTeIbHOM.

buccekrpuca u cepeIMHHBIN NEPIEHAUKYIISP KaK TEOMETPUYECKHE
MeCTa TOYEK.

Oxpy’KHOCTb, BIIUCAaHHAs B yroJl. BnucanHas u onucaHHas
OKPY’KHOCTH TPEYTOJIbHHKA.

BriucanHbIe U ONUCAaHHBIE YETHIPEXYTOJIBHUKHY.

(GbopMyIHpOBaTh ONPENENCHUS. OKPYXKHOCTH, XOpPJBI,
qaMeTpa W KacaTelIbHOW K OKPY’KHOCTH; H3y4daTb HX
CBOMCTBA, IPU3HAKHU, CTPOUTD YEPTEKHU;

dbopMynupoBaTh U JOKa3bIlBaTh TEOPEMBI: O CBOWCTBE
KacaTeNbHOW, O TMpHU3HAKEe KacaTelbHOH, 00 OTpe3Kax|
KacaTeJlbHOW, MPOBEICHHBIX U3 OJTHOW TOUYKH;
(GbopMyIHpOBaTh MOHATHA AYTU OKPYKHOCTH U T'PaTyCHOH
MeEpBI IyTH OKPYKHOCTH;
¢dbopmynHrpoBaTh OIpeeIcHUs
BIMCAHHOTO YIJIa;

pacro3HaBaTh Ha 4yepTexkax U M300paxaTh LEHTPaJIbHBIE U
BIMCAHHBIE YTJIBI;
¢dbopMynaHpoBaTh M JO0Ka3bIBaTb TEOPEMBl O BIHCAHHOM
yrie, 00 0Tpe3Kax MepeceKarnmxcs Xopi;
(dopMynaHMpoBaTh U OKa3bIBaTh CIEJCTBUS M3 TEOPEMBI O
BIIMCAaHHOM YTJIE;
ucnons3oBats Merog I'MT mid nokasarenbcTBa TEOPEM O
nepeceyeHu  OUCCEeKTPUC  YIJIOB  TPEyTroJbHUKA U
CEPEIMHHBIX IEPIICHIUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA;
(bopMynUpoBaTh ONpPENEICHUE OKPYXKHOCTH, BIUCAHHON B
MHOI'OYTOJIBHUK, W  OKPYXKHOCTH, OIIMCAHHOM  OKOJIO
MHOI'OYT'OJIbHUKA;
(GbopMyIHpOBaTh U JJOKA3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIUCAaHHOW B TPEYroJIbHUK, 00 OKPYXHOCTH, ONHUCAHHOU
OKOJIO TPEYrOJIbHMKA, O CBOWCTBaX CTOPOH OIMCAHHOIO
YEeTBIPEXYTOJIBHUKA, O CBOWCTBE YIVIOB BIIMCAHHOIO
YETBIPEXYTOJIbHUKA;

UCCIIEI0BaTh, B TOM 4YHCIE C TOMOIIBIO IH(PPOBBIX
pecypcoB, BIIMCAHHBIE U ONUCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJIUTH UX CBOWCTBA U NPU3HAKH;

[IPUMEHSATD [IOJYYEHHBIC 3HAHWS U YMEHMs IPU PELICHUU

HOCHTPAJIBHOI'O )41
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MPaKTUYECKUX 3a/1a4;
3HAKOMUTHCS C UICTOPHEH Pa3BUTHUSI TEOMETPUH.

Bexkropsl.
YacoB)

(16

[lonsitue Bektopa. Jlnuaa (Momynb) BekTopa. PaBeHCTBO
BEeKTOpOB. OTKJIaIbIBAHUE BEKTOpaA OT JaHHOM ToukH. ClioKeHue u
BBIYUTAHUC BCKTOPOB. YMHOXKEHIE BCKTOpa Ha YHUCJIO.
[IpumeHeHne BeKTOpPOB K pemieHUto 3amad. CpenHss JTHHUS
Tpaneuuy.

(GbopMyIHpPOBATH ONPENEICHUS U WILTIOCTPUPOBATH MTOHSTHS]
BEKTOpa, €ro JIUHbl (MOJIyJs), COHAIpPaBIEHHBIX H
IIPOTUBOIIOJIOKHO HaIlpaBJICHHBIX BEKTOPOB,
KOJUIMHEApHBIX U PABHBIX BEKTOPOB, HYJIEBOI'O BEKTODA;
HCIIOJIB30BAaTh BEKTOPHl KAaK HAIpPABJICHHBIE OTPE3KH,
UCClIeIoBaTh ~ T€OMETPUUYECKHM  (IepeMelieHue) U
(dusnueckuii (Cuiia) CMBICITBI BEKTOPOB;

n300pakaTh BEKTOpPHl  33JaHHOM  JJMHBI, 3aJaHHOTO
HaIlpaBJICHU, n300paXkaroT COHAIPABJICHHBIE,
IIPOTUBOINOJIOKHO  HAIIPABJIICHHBIE, KOJUIMHEApHbIE WU
pPaBHBIE BEKTOPHI;

3HAaTh OIPEAENICHUSI CYyMMBI U Pa3HOCTH BEKTODPOB,
YMHOKEHMS BEKTOpA HA YUCJIO; UCCIIEN0BATh, B TOM YHCIIE
C IOMOILIBI0 LU(POBBIX PECYpPCOB, I€OMETPUYECKUH U
(bu3NYEeCKUl CMBICIIBI ATHX OTEpPaIHii;

¢dbopMynMpoBaTh M JI0Ka3blBaTh C IOMOIIBIO BEKTOPOB
TEOPEMY O CpEIHEN JIMHUU TPaIlCLHY;

pemate 3aJadyd  HAa JOKA3aTeIIbCTBO M IIOCTPOEHHE,
HCIIONIb3YSl U3YUYECHHBIEC YTBEPXKACHUS U IIPABUIIA;
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPHUHU.

MeTton
KOOP/IMHAT.
yaca)

(22

PaznoxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunartsl BekTopa.

CBs13p MeX 1y KOOpJMHATAMH BEKTOpPA U KOOPAMHATAMHU €ro KOHIIA
U Hayvasa.

IIpocreiimne 3axa4n B KOOPAUHATAX.

VYpaBHEHUE OKPYKHOCTU U TIPSIMO.

B3aumHoe pacnosiokeHne — IByX  OKpykHocTted. Kacanue
okpyxHocTel. O01Ire KacateabHbIe K IBYM OKPY>KHOCTSIM.

MeToa KOOpAMHAT MPH PEHICHHMH TIeOMETPHUYSCKHX 3ajad.

pacKiapiBaTh BEKTOp 10 JBYM HEKOJUIMHEApPHBIM
BEKTOpaM;

OOBSICHATh W WLTIOCTPUPOBATH TOHATHS TMPSMOYTOJILHOM
CUCTEMBbI KOOpPJIMHAT, KOOPAMHAT TOYKH, KOOPAUHATHBIX
BEKTOPOB U KOOPJHMHAT BEKTOPA;

pelarTh 3a1a4y Ha ACUCTBUS ¢ BEKTOPAMH B KOOpJAUHATAX;

BBIBOJIUTh M NPUMEHATH NpPU PEHICHUH 3a7ad (opMyJibl
KOOPAMHAT CEepPEeANHBI OTPE3Ka, PACCTOSHUS MEXKIY IBYMsd
TOYKaMHU, JJIMHBI BEKTOPA;
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Hcnonn3oBaHue MCTOa KOOPpAWHAT B MPAKTUYCCKHUX 3aJjavyax.

BBIBOJIUTH YPAaBHEHUE MPSIMOUN B OKPYKHOCTH;

BBIICIISATh TOJHBINA KBaApaT JUIsl HAXOXACHUS IIEHTpa U
paamryca OKpy>KHOCTH 110 €€ YpaBHCHHIO;

pemath 3a7aud Ha HaxOXICHHE TOYeK IepeceyeHHs
MPSIMBIX B OKPY>KHOCTEH C TIOMOIIBIO METO/1a KOOPIMHAT;
WCIIONBh30BaTh  CBOMCTBA  yIJIOBOTO KO3 dUIIMEHTA
NpsMOW  TIpU  pelleHWH 3ajad, s  ONpeeICHUs
pacmoIOkKEHUS MPSIMOM;

UCCIIeIOBaTh, B TOM 4YHCIE C TIOMOIIBIO IH(PPOBBIX
pecypcoB, cCiy4dau B3aUMHOIO PAcCIOJOXKEHHUS JBYX
OKPY’>KHOCTEN;

pelaTh 3a7a4u, CBSI3aHHbIE C TIOCTPOEHUEM OKPYKHOCTEH
Y KacaTebHBIX K HUM;

MPUMEHSTh KOOPJAUHATHI IPU PEIICHUU TeOMETPUUYECKUX
Y IPAKTUYECKHX 3a7a4, I MOCTPOCHHSI MAaTEeMaTHIECKUX
MOJIEJIEH peabHBIX 3a/1a4 («METOJ KOOPIUHATY);
MOJIb30BAaThCA  JIJIi  TMOCTPOCHHS M HWCCIICOBAHMIA
nu(poBEIMU pecypcamu;

3HAKOMHUTHCS C UICTOPHEH Pa3BUTHUSI TEOMETPHUH.

[ToBTOpEHME,
000011ICHHE
CHCTEeMaTH3aIlHs
3HaHUM.(4 yaca)

U

[ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB KypcoB 8 U 9 Ki1accos,
0000111eHIEe 3HAHUIA.

pemath 3aJaui Ha MOBTOPEHHE, WILTIOCTPUPYIOIINE CBA3H
MEXIYy pa3IMYHbIMU YaCTSIMH Kypca;

NPUMEHSTh  MOJY4YEHHbIE  3HAHHUA TPU  PELICHUH
MPAKTUYECKHUX 3a/1a4.

10 kaacc

(2 yaca B HejeJ110, BCero 68 yacon)

Ha3Banue
pasaena
(TeMbI)
Kypca
(uuciao
4acoB)

OcHoBHOE€ CoIECpPKaHuE

OcHoBHbIE BHIBI J1eSITEJIbHOCTH oﬁyqamumxcsl
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CooTHoleHus
MEeXIy
CTOPOHAMU u
yriamu
TPEYroJIbHUKA.
CxkansapHoe
MIPOU3BEICHUE
BEKTOpOB. (24
yaca)

OmnpeiesieHne TPUTOHOMETpUYECKUX (yHKmit yrmos or 0° 1o
180°. KocuHyc M cumHyc NpaAMOro W Tynoro yria. Teopema
kocuHycoB. (OO0o0OmEHHas) TeopemMa CHHYCOB (C paanycoM
OMMCAaHHOMN OKpYyXHOCTH). HaxokaeHue AJIMH CTOPOH M BEIUMYUH
yIJI0B TpeyroibHuKoB. DopMyna IUIOMAAM TPEyroJbHUKA Yepes
JBE CTOPOHBI M Yyroi Mexay Humu. QDopmyna IO
YeThIPEXYTOJbHIKA Yepe3 €ro AMAroHAId U YToJl MEXIy HHMHU.
[TpakTHyeckoe NpUMEHEHUE T0Ka3aHHBIX TEOPEM.

CkansgpHoe TMpOU3BEJCHUE BEKTOPOB, €ro NPUMEHEHUE s
HaXO0X/IEHUS JUIUH U YTJIOB.

Pemienue 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

[IpumeHeHre BEKTOPOB Ui peIIeHUs 3aJad KHUHEMaTUKU U
MEXaHUKH.

¢dbopMynIHpOBaTh  ONpEAETICHUS
(GyHKIUH TYNBIX U MPSMBIX YTJIOB;
BBIBOJIUTH TEOPEMY KOCHMHYCOB M TEOPEMY CHHYCOB (C
paarycoM OMUCAaHHON OKPYKHOCTH);

peuiaTh TPEeyrojJbHUKHY;

TPUTOHOMETPUYECKUX

peuaTtb MPAKTUYCCKUC 3aJa4u, CBOOAIIHNECS K
HaXOXXJACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA,
HUCIIOJIB30BaTh CKaJIIpHOC IIPONU3BCACHUC BCKTOPOB,

BBIBOJIUTH €I0 OCHOBHBIE CBOMCTBA;

BBIYUCIISITH CYMMY, Pa3HOCTb U CKaJSIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpAHHATAX;

MPUMEHSTh CKaJSIPHOE MPOU3BEICHHUE JISi HAXOXKIACHUS
JUIUH U YTJIOB;

MPUMEHSTh BEKTOPHI JUISl PEIICHUs 3a7auy KUHEMAaTHKU U
MEXaHHKH.

3HAKOMUTBHCS C UICTOPHUEH Pa3BUTHUS T€OMETPHUH.

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Jnuna
OKPY’KHOCTH

U IUIOIIAJIb KpyTa.
(20 gacoB)

[IpaBuiibHBIE MHOTOYIOJBHUKHM, BBIYHMCICHHE HX JJEMEHTOB.
OKpy’>KHOCTb, OIIMCaHHAas OKOJIO IPABWJIBHOTO MHOIOYI'OJbHHUKA.
OKpy’XHOCTb, BIHCaHHas B MPAaBUIbHBIH  MHOTOYI'OJbHHK.
[TocTpoenue npaBUIIBHBIX MHOTOYTOJIBHUKOB.

Uucno m m JuMHA OKPYKHOCTH. JlIMHA OKPYXXHOCTM M IYIH
okpykHocTu. [lnomans kpyra M €ro 53JIeMEHTOB (CeKTopa U
cerMeHTa). Bprumcnenwe miomaneii  ¢uryp,  BKIIOYAIONINX
JJIEMEHTHI KpyTa.

(dbopmynHpoBaTh ompeeseHue MPaBUIILHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh MX AJIEMEHTHI;
MOJTb30BATHCSA TIOHSATHEM JUTUHBI OKPY>KHOCTH,

BBE/IEHHBIM C IMOMOIIBIO MTPABUIIBHBIX MHOTOYTOJIEHHKOB,
OTIPEeNeNIATh YWCIIO T, UIMHY AYTH ¥ PaJuaHHYI0 Mepy
yria;

pemaTh ~ 3aJa4yd  HAa  I[OCTPOEHHE  TMPABHIIBHBIX
MHOTOYTOJIbHUKOB, B TOM YHCJI€ C ITOMOIIBIO IH(PPOBBIX
pecypcos;

OIIPEAETATh TUIONIAb KPYTa;

BBIBOAUTH (POpPMYIIBI (B TPaXyCHOM M pagraHHON Mepe)
JUISL JUTAH YT, TUTOIA/IeH CeKTOPOB U CETMEHTOB;
BBIYUCIIATh IUIOMAAN (PUTYp, BKIIOYAIOMIMX DJIEMEHTHI
OKPYXKHOCTH (Kpyra);

HAXOJUTh IJIONIAIN B 3a/1a4ax pealbHON JKU3HU;
3HAKOMUTBCS C UCTOPUEH PAa3BUTHSI TEOMETPUH.
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/[BrOKEeHUS Ilonatne o nBWKeHHMH IUIOCKOCTH. IlapajuenpHbI IepeHOC, pa3buparb  HpUMEpPHI, WUIIOCTPUPYIOIIME  TOHSATHS
[JIOCKOCTH. (8 | moBopoT U cummerpusa. Ocu u 1HEeHTPbl cuMMeTpuu. [Ipocrteitmme JIB)KEHUS, LICHTPOB U OCEH CUMMETPHH;
4acoB) MIPUMEHEHHUS IBUKEHUM B PEILICHUH 3a/ad. (bopMyIHpOBaTh ONMpeAeTeHNs MapauIeIbHOTO MepeHoca,
MOBOPOTa U OCEBOMl CHMMETPHUU; BHIBOAUTH UX CBOICTBA,
HaXOJUTh HETIOABM)KHbIE TOUKHU;
HaXOJUTh LIEHTPBl U OCH CUMMETPUI NpocTeHIux Gpuryp;
MPUMEHSTh NapajUIeIbHbI NEPEHOC U CUMMETPUIO IPU
pelIeHNr TEOMETPUIECKUX 3aJ1a4 (pa3oupaTh MpUMEPHI);
HCIIOJIb30BaTh JUIsl TOCTPOEHUS M HMCCIIEJOBaHMMU
HGPOBBIC PECYPCHL.
[ToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHSATHMM U METOJOB KypcoB 7—9 OTIepUPOBATH MOHATUAMU: (UTYpa, TOUKA, IpsMasi, yrod,
00o001eHue, KJIaccoB, o0oOmieHne u cucremarusanus 3HaHuil. [Ipocteitmue MHOTOYTOJIbHUK, PaBHOOEIPEHHBIH U PaBHOCTOPOHHUU
cUCTeMaTH3alus | reomMerpuueckue Qurypsl ©  uX  cBoicTBa. M3MepeHue TPEYTrOJIbHUKHU, IPSIMOYTOJIbHBII TPEyroJibHUK, MEIuaHa,
3HaHUM. F€OMETPUUYECKUX BeIWYMH. TpeyronbHuku. llapannensHele u OuCceKTpuca U BBICOTA TPEYTOJIbHUKA, MapajlieorpaMM,
(16 yacos) NEpIEHIUKYIISIPHBIC IIpsIMBIE. OKpy’>KHOCTb u KpYT. pPOMO, IPSMOYTOJIBHUK, KBAApaT, TPANEIHs; OKPYKHOCTB,

['eomerprueckne nocTpoeHus. YTibl B OKPYKHOCTH. BrincanHbie
W ONHCaHHBIE OKPYKHOCTH MHOTOYTOJbHUKOB. [lpsimas wu
OKPY’KHOCTb. UeThIpEéXyrojbHUKM. BrucaHHple W ONUCaHHBIE
YETBIPEXYTOJIbHUKU. Teopema [Tudaropa u Hayaja
TpuroHoMerpuu. Pemenne oOmmx TpeyroibHUKOB. IIpaBuiibHbIE
MHOTOYTONbHUKH. [IpeoOpa3oBaHus TIJIOCKOCTH. JIBrKeHUS.
[Togobue. Cummerpus. I[lmomans. Beuucnenue rmIomIaeH.
[Mnomanun mnomobubIX ¢Quryp. JlekapToBsl KOOpAMHATHI Ha
IJIOCKOCTH. BEKTOPBI Ha MIIOCKOCTH.

KacaTelbHas;  PaBeHCTBO W  mojobue duryp,
TPEYTOJIBHUKOB; MapajIeIbHOCTh U MEPIEHAUKYIISIPHOCTD
OpSAMBIX,  YroJdl ~ MEXIYy  OpsIMbIMH,  CUMMETpHs
OTHOCHUTEIIBHO TOYKM M MNPAMOW; [UIMHA, PACCTOSHHUE,
BEJIMYMHA YIJIa, IJI0IA]lb, IEPUMETD;

UCHOJB30BaTh  (HOPMYJBL: MEpPUMETpa U  IJIOMIATH
MHOTOYTOJIbHUKOB, JIJIMHBI OKPYKHOCTH U  ILUIOIIAJU
Kpyra, 00bEMa IpSIMOYTOJIBHOTO MapajuIeIenuIe/1a;
ONEpUpPOBATh IOHATHUAMM: HPSIMOYTOJIbHAsI CUCTEMA
KOOPJMHAT, BEKTOP; HCIOJIb30BAThb JTH IOHATUA A
NPEACTABICHNS JTAaHHBIX W PELICHUs 3a/1ad, B TOM 4YHCIIE
U3 APYTUX YYEOHBIX MPEIMETOB;

pemaTh 3aJaud Ha MOBTOPEHHE OCHOBHBIX TMOHSTHIA,
WJUTFOCTPALIMIO  CBA3CH MEXKIy pa3IMYHBIMM YacCTsAIMHU
Kypca,

BBIOMPATh METOJ JJISl PELICHUS 3a1a4H;

penaTh 3aJ1a4i U3 NOBCEIHEBHOM )KU3HHU.
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IHPUMEPHASA PABOYAS TIPOI'PAMMA 110 YYEBHOMY KYPCY
«BEPOATHOCTDb U CTATUCTUKA»

Conep:xanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA)
8 kiacc

[IpencraBieHue naHHBIX B BUE TaOJIUL], AMarpaMm, rpa@uKoB. 3aroIHEHNE
Ta0JIMIl, YTEHWE M TOCTPOEHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpauKoB peaibHbIX NpoueccoB. M3pneuenue napopmaru u3
JMarpaMM U TaOJINIL, UCTIOIb30BAHUE U UHTEPIPETAllUs JAHHBIX.

OnucarenbHasi CTaTHCTHKA: CpellHEe apu(PMETHUYECKOe, MeIuaHa, pa3max,
HauOoblllee M HauMEHbIIee 3HAa4YeHHs Habopa YHUCIOBBIX AaHHBIX. llpumepsl
CIIy4alHOM U3MEHYUBOCTH.

CnyyaliHbIii SKCIEpUMEHT (OMBIT) U CiaydailHoe coObiThe. BeposiTHOCTH U
gacTtoTa. Pojib MaJoBEpOSTHBIX M MPAKTHUECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectBe. MoHeTa 1 UrpalibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmuHbL. Ywcio pédep W cymmapHas
crenenb BepmnH. [IpencraBnenue o cBsizHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (diiepoB myth). lIpeacraBienue o0 OpPUEHTUPOBAHHOM

rpade. Pemenne 3a1au ¢ momoisto rpados.

9 kaace

[IpencraBienne qaHHBIX B BUJIE TaOUII, TUarpaMM, rpadyukoB. MHOXECTBO,
3JIEMEHT  MHOXECTBa, IMOAMHOXECTBO. Omnepaunu  HaJd  MHOXECTBAMM:
oO0benMHEHUE, TepecedeHue, gomoiHeHwe. CBoiicTBa  omepanuid  Hal
MHOXKECTBAMHU:  MEPEMECTUTEIBHOE,  COUETaTEIbHOE,  paCHpPEeACIUTEIbHOE,
BKJItoueHus. Vcrnonb3oBaHue rpadUuecKoro MpeCTaBICHUS MHOMXKECTB s
OIMCAHUS PEATBHBIX MPOILIECCOB U SIBIICHUM, TPU PEIICHUM 3a7aY.

N3mepenue paccenBanus NaHHbIX. Jlucnepcus M CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamma paccenBaHusl.

DOneMeHTapHble COObITUS ciaydaHOro ombiTa. CoyuyailHble COOBITHSL.



BepositHoctit  coObituit.  OmnbITBI ¢ PaBHOBO3MOXKHBIMHU — 3JIEMEHTapHBIMU
coopITusiMu. CiiydaitHblil BEIOOP. CBSI3b MEXIY MaJIOBEPOSITHBIMU U MTPAKTUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. CBoicTBa JepeBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKAY YUCIOM BepHIMH U uucioM pe&dep. [IpaBuio
yMHOKeHus. Pemenue 3amayd ¢ momonibio rpadoB. [IpoTHBOMOI0KHBIE COOBITHS.
Huarpamma Oiinepa. OO0beauHeHHe U TepeceueHue coObiTuil. HecoBMmecTHBIE
coobiTusi. DopMyna CIIOXKEHUSI BEPOSITHOCTEH. Y CIOBHAsA BEpOATHOCTH. [IpaBuio
ymHOkeHus. HeszaBucumble coOwiTusi. [lpencraBieHue SKcepuMEHTa B BHIIE
nepeBa. Pemenue 3amady Ha HaXO0XKJACHHE BEPOSTHOCTEH C TMOMOUIBIO JIepeBa

CIIy4aifHOTO 3KCIIEpUMEHTA, AUarpamMm JDiliepa.

10 kaace

[IpeacraBnenrie JaHHBIX B BUAE TaOmui, [auarpamM, TpaduKoB,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOoeHUe TabJIull, JuarpaMm, rpauKoB 1Mo
pEAIbHBIM JJAHHBIM.

[lepebop BapuantoB. I[lepectanoBku u (axtopuan. CoyeTaHuss U HYHUCIO
couetanui. TpeyronbHuk Ilackama. Pemenue 3amad ¢ UCIONB30BAHUEM
KOMOWHATOPUKH.

I'eomeTpuueckast BepoaTHOCTh. CiydaliHbI BBIOOp TOYKHM U3 (DUTYpHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTHU.

UcnbiTanne. Ycnex u Heynada. Cepusi MCOBITAHUN O MEPBOrO ycmexa.
Cepust ucnbiTanuii bepHyiu. BeposTHOCTH COOBITHMI B CEepUU  HUCIBITAaHUN
bepnynu.

CnyyaiiHasg BeJIMYMHA W pacIpelesieHue BEepOsTHOCTEW. MaremaTudeckoe
oXujgaHue U aucnepcus. Ilpumepsl  MaTeMaTUYECKOTO  OXHJAHUSA  KakK
TEOPETUYECKOTO CPEAHEr0 3HAYECHUS BEJIMYUHBL. MaremaThueckoe OXUIaHUE U
IUACTIEPCUS  CIIyYaHOW BEJMYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUU
bepnynnmy.

ITonsatue o 3aKOHE OONBIINX YHCEI. I/ISMepeHI/IC BGpOSITHOCTCfI C ITIOMOIIIBIO
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4acToT. Posib 1 3HaueHHe 3aKOHA OOJIBIITUX YHCEI B IPUPOIE U OOIIECTRE.

[Inanupyemble npeaAMeTHbIE Pe3yJbTATHI OCBOCHHS YU4eOHOI0 Kypca

«BepoSATHOCTH M CTATHCTHKA
8 kiacc

° YUTaTh UH(OPMALIMIO, IPEACTABICHHYIO B TaOIUIaX, HA JUarpaMmmax;
NPEACTaBIIATh JAaHHbIE B BUJE TaONHI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTrOBbIE) IO MAaCCMBaM 3HAUYCHUM;

° ONMHCHIBATH W HWHTEPHPETUPOBATH pealbHbIE YHCIOBBIC JaHHBIE,
Ipe/CcTaBlICeHHbIE B TA0IMIIaX, HA MarpaMmax, rpadukax;

° UCIIOJIb30BaTh IS OTIHCaHUS JTaHHBIX CTaTHUCTUYECKUE
XapaKTEepUCTUKHU: cpeaHee  apudmernueckoe, MeaWaHa, HauOoJblIee U
HauMEHbIIEEe 3HAYEHUs, pa3Max;

° UMETh MpPEJICTaBICHUE O CIIy4alHONM WM3MEHUMBOCTH Ha IMpUMEpPax
1IeH, GU3NYECKUX BEIMYUH, aHTPOTIOMETPHUECKUX JAHHBIX; UMETh TIPEICTaBICHNE

0 CTAaTUCTUYECKOU YCTOMYUBOCTH.

9 kJacc

° U3BJICKaTh W TpeoOpa3oBbIBaTh WH(GOPMAINIO, TPEICTABICHHYIO B
BUJIC TaONMI], auarpamMMm, rpadukoB; TpPeACTaBIATh JaHHbICE B BHUJE TaOJUII,
auarpamm, rpaukos;

° ONUCHIBATh JAHHBIE C IIOMOULIBIO CTAaTUCTUYECKUX IOKa3aTeJeH:
CpPeIHMX 3HAYEHMH M Mep pacceuBaHMs (pa3max, IUCIEpPCUS U CTaHJApPTHOE
OTKJIOHEHUE);

° HAXOJUTh YACTOThl YUCIIOBBIX 3HAUYEHUU M YACTOTHI COOBITHI, B TOM
YuCJIe N0 pe3ysibTaTaM U3MEPEHUN U HaOII0ICHUI;

° HAaXOJUTh BEPOSITHOCTA CIy4YaWHBIX COOBITUH B OMbBITAX, 3HAs
BEPOSITHOCTU  DJIEMEHTAPHBIX  COOBITMM, B TOM 4YHCJI€ B ONBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH;

o HCIIOJIB30BaTh Fpa(i)I/I‘IGCKI/Ie MOACIIN: ACPCBO CJ'IY“IE[ﬁHOI‘O
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AKCIEPUMEHTA, JUarpamMMbl Diljiepa, YUCIoBas psMasi;

° OTIEPUPOBATh TMOHATUSIMHU: MHOXKECTBO, TMOJMHOKECTBO; BBITIOIHATH
omepaluyd HaJl MHOXECTBaMH: OOBEIUHEHUE, IIEepeceyeHue, JOMOJIHEHUE;
NEPEYUCIATD FJIEMEHTBI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB;

° UCIIOIb30BaTh TpaduuecKkoe NPEACTaBICHUE MHOXECTB U CBA3EH
MEXKJy HUMHU JJIsI ONKUCAHUSI MPOLIECCOB M SIBJICHUI, B TOM YHCJIE MPU PELICHUU

3a/1a4y U3 IpYrux y4eOHbIX MPEeIMETOB U KyPCOB.

10 kaacc

° U3BJIEKaTh U MPeoOpa3oBbIBATH HHGOPMAIIUIO, MPEJICTABICHHYIO B
Pa3IMYHBIX MCTOYHHMKAX B BHUJAC TAONHWIl, AUArpamm, rpadukoB; IPEIACTABIATH
JaHHBIE B BUJIC TaOJIUII, TUarpaMM, rpauKoB;

° pemaTh 3ajlaud OpraHW30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKKE C
WCITOIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB;

° UCIIOb30BaTh  OMHUCATENIbHBIC XapaKTePUCTHUKU 11  MAacCHUBOB
YHCJIOBBIX JJAHHBIX, B TOM YHUCJI€ CPEJIHUE 3HAUCHUS U MEPbl PaCCEUBAHU,

° HAXOAWUTh YaCTOThl 3HAYEHUM M YacTOThl COOBITHS, B TOM 4YHCIE
MOJIB3YSCh pe3yJibTaTaMu MPOBEIEHHBIX U3MEPEHUHN U HAOIIOICHUI;

° HaXOJINTh BEPOSTHOCTH CIIYYalHBIX COOBITHI B M3yYCHHBIX OIBITAX, B
TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX

VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEpUAX UCIIBITAaHUU bepHyuy;

° UMETh IPEACTABICHUE O CIIy4YalHOM BEJIMYMHE U O PaCHpeieICHUU
BEPOATHOCTEH;
° UMETh MPEJICTABICHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4aliHOW M3MEHUYMBOCTU U O POJIH 3aKOHA OOJBIINX YUCEN B
IpUpPOJE U OOILIECTBE.

CnenmnanbHble IpeAMeTHbIE Pe3yJIbTaThl:

° BJaJICHWE TIpaBUJIaMH 3allCH  MaTeMaTH4ecKuxX GopMyl U

CHeIHaTbHBIX 3HAKOB penibe(hHO-ToueuHOM cuctemsl JI. bpaiins;
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° BJaJIcHUE MpUeMaMH MpeoOpa3oBaHUs MaTEMaTHUECKUX BBIPAKEHUH
Ha OpaiiJIeBCKOW MEXaHWYECKOM MeYaTHON MalluHKE;

° BJAJICHUE OCS3aTENIbHBIM CIOCOO0M OOCIEeNOBaHUS M BOCIIPHUSTHS
penbeHBIX N300paKeHUH, TEOMETPUUECKHUX YepTekel, TpaduKoB QYHKITUH U Jp.;

° YMEHHE BBIMOJHATh TEOMETPUUYECKHUE TMOCTPOCHHUS U YEPTEKH,
CTpouTh rpaduku (QYHKIUHA HA KOOPJAMHATHOM IUIOCKOCTH C TOMOIIBIO

CIICHUAJIBHBIX YEPTCIKHBIX HHCTPYMCHTOB.
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TemaTuyeckoe NJIAHUPOBaHUE MO Y4eOHOMY Kypcy «BepoAiTHOCTh M CTATHCTHKA)

8 kiace

(1 yac B Hege10, 34 yaca)

Ha3zBanmue
pasnena
(Temb1) OcHOBHOe coiep:KaHue OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4aI0IINXCS
(UM CJI0 4aCoB)
[IpencraBnenue |IIpeacraBneHre MaHHBIX B BHJE TaOJHIl, JUarpaMm, TIpaduKoB. OCBamMBaTh CIIOCOOBI TPEJCTABICHUS CTATUCTUYECKUX

JNaHHbIX. (7 4.)

3anonHeHWe  TabNMl, YTEHHME M IMOCTPOEHUE  JAMArpaMMm
(cTOMOMKOBBIX (CTONMOYATHIX) W KpYroBbIX). UTeHume TpadukoB
peanbHBIX TpoleccoB. M3Bneuenne nHpopMalMu U3 JUarpaMMm U
TaOJIMLI, UCIIOJIb30BAaHUE U MHTEpIpeTanus JaHHbIX. [IpakTudeckas
pabota «Tabmuupby. [Ipaktuueckas padota «luarpammen.

JaHHBIX W YHUCJIIOBBIX MACCHUBOB C ITOMOIIIBIO TaGJ'II/II_I u
UarpaMM C HUCIHOJB30BaHHMEM aKTYyallbHBIX M Ba)KHBIX
JTaHHBIX  (memorpaduyeckue JaHHbIE, IPOU3BOJCTBO
MPOMBIIIUIEHHON U CEJIbCKOXO3SIMCTBEHHON MPOAYKIIUH,
0O0IIeCTBEHHbIE U TIPUPOIHBIC SBICHHUSA);

M3y4aTh METObI pA0OTHI C TAOJMYHBIMU U TPAPUICCKUMU
OpCACTABJICHUSIMU JAHHBIX B XOAC IMPAKTHUYCCKUX pa60T
(cocraBiieHre  TaONHMII W  TIOCTPOSHUE  JHUArpamMMm
OTPAaHMYCHHO).

OnucarenpHas
cratuctuka. (8

9.)

OrnucaTenbHas CTaTUCTHKA: cpelHee apupMeTHUecKoe, MeIuaHa,
pa3Max, HauOoJbIlIee ¥ HaWMEHBIIIEe 3HAYCHUS Ha0Opa YMCIOBBIX
naHHbIX. [lpuMepbl ciydaitHOM wu3MeHUYMBOCTU. [lpakTuyeckas
pabota «CpenHre 3HAUCHUS.

OCBaMBaTh MOHATHS: YUCIOBOW HAOOP, Mepa LEHTPAIbHOM
TEHACHIMU (Mepa LEeHTpa), B TOM UHUCIE CpeaHEe
apupMeTHYeCcKoe, MEIUAHA;

OIINChIBAThH CTaTUCTHYCCKHEC JaHHBbIC C
CpeaHero apu(MeTHYECKOro U MeIMaHsbl;
pelaTh 3a1a4u;

13y4aTh CBOMCTBA CPEIHHUX B XOJ1€ MPAKTUUECKUX padoT
OCBaHuBAaThb IIOHATHA: HauOoJIbIIIEE u HAMMCHBIICC
3HAa4YEeHHUs YUCIOBOIO MacCHBa, pa3Max;

pa6OTaTB C HC3HAKOMBIMH CJIOBaMHU W TCpMUHAMU,
NOJIy4yaTh JIOTOJIHUTENIbHBIE CBEIEHUS 00 OKpY’KarolleM
MHUDE;
UHTEPIPETHUPOBATh IOJYUYCHHbIE B XOJI€ PELICHMs 3aJlauy

IIOMOIIBIO
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JIAHHBIC;
NPUMCHATDH MOJYYCHHBIC 3HAHHWA IJIAA OIIMCAHUA U aHAJIN34
O00BEKTOB U SBIICHUH OKPYKAIOIIIET0 MUPA;

pemaTh 3a7a4d Ha BBIOOP Crocoba OMMCaHUs JaHHBIX B
COOTBETCTBUHU C HpHpO[[Oﬁ JAHHBIX nu neisiMu
HCCIIETOBAHUS.

CrnydaitHas
U3MEHYUBOCTb.

(64.)

CnyuaiiHass u3MeH4YMBOCTh (mpumepsl). YacTora 3HaYeHUl B
MaccuBe JAaHHBIX. ['pynnupoBka. I'mctorpammsbl. [IpakTuueckas
pabota «CnyyaiiHast U3BMEHUYUBOCTD.

OCBaMBaTh ITOHATHS: YacTOTa 3HAYCHWM B MacCHBE
JIAHHBIX, TPYIIUPOBKA TAHHBIX, TUCTOTPAMMA;

YyuTaTh M aAHAJIU3UPOBATh TUCTOTPAMMBI, MOAOHUpATH
MOAXOMAIIMM IIar TPYNINUPOBKU IS TPEACTABICHUS
JTQHHBIX;

OCBaMBaTh BOCHPUATHE TpadUUIECKOro MpeACTaBICHUS
pa3HbIX BHUJOB CIYyYallHOM HM3MEHYMBOCTH B XOJE
MPAKTHICCKOU PAOOTHI.

BepostHocTh 1
JacToTa
CIIy4ailHOTO
coObITHA. (4 4.)

CnyualiHplii  9KCIepUMEHT (OMBIT) ¥ CIIy9ailHOE COOBITHE.
BepositHocTh U yacTtoTa. Ponlb MalloBEpOSATHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B TpuUpoJie W B oOmiecTBe. MoHeTa U
urpanbHas KOCTb B Teopuu BeposiTHOcTel. [IpakTtuueckas paboTa
«YacTtoTa BhIaICHUS OpJIay.

OCBAaMBATh TMOHATHUA: CIy4alHbIA ONBIT M CIIy4yalHOE
coOBbITHE, MaJOBEpPOSITHOE U MPAKTHUYECKH JTOCTOBEPHOE
COORITHE;

U3y4yaTh 3HAYUMOCTh MAaJIOBEPOSITHBIX COOBITUH B
npUpoJie W OOMIECTBE Ha BAXHBIX IpUMepax (aBapwd,
HECYaCTHBIE ciyvau, 3aluTa NEPCOHAILHON
uHpopMaIuy, epeiaya JaHHbIX);

U3y4yaThb pPOJIb KJIACCUYECKUX BEPOSTHOCTHBIX MOJEeH
(MoHeTa, UrpajibHast KOCTh) B TEOPUU BEPOSITHOCTEN;
HAOMIOJaTh M HW3y4aTh 4YacTOTy COOBITHM B MPOCTHIX
SKCIEPUMEHTAX B X0JI€ MPAKTUUECKOM pabOTHI.

BBenenue B
Teoputo Tpados.
(44.)

I'pad, Bepmmna, pebpo. Cremenp BepumuHbl. Yucino pédep u
CyMMapHasi cTerneHb BepmuH. [IpencraBnenne o cBsi3HOCTH rpada.
Ilenn u muxnsl. IIytn B rpadax. O0xox rpada (sinepoB myTb).
[IpencraBnenne o0 opueHTHpoBaHHOM rpade. Pemenue 3amau ¢
MTOMOIIBIO TpadoB.

OCBanBaTh NOHATUS: Tpad, BepurHa rpada, pedpo rpada,
CTeNeHb (BaJICHTHOCTh BEPILINHBI), LIETIb U IIUKJ;
OCBanBaTh MOHATHA: YTk B rpade, >iaepoB MyTb, 00X0x
rpada, opueHTUPOBaHHBIN Tpad;

pewmiaTh 3ajJauyd Ha IIOUCK CYMMBI CTENEHeH BepIiuH
rpada, Ha mouck obxoma rpada, Ha IMOUCK IMyTell B
OpPUEHTUPOBAHHBIX Ipadax;

OCBaMBaTh CHOCOOBI MPEACTABICHMS 3agad U3 Kypca
areOpbl, T€OMETPUH, TEOPUH BEPOATHOCTEH, Ipyrux
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MPEeIMETOB C TMOMOIIbI0 rpadoB  (KapThl, CXEMBI,
ANEKTPUYECKUE 1eNH, (YHKIHMOHAIbHBIE COOTBETCTBHS)
Ha IpUMepax Mo FOTOBBIM PUCYHKaM.

O0001enue,
KOHTPOJIb. (5 4.)

[IpeacraBnenue nannbix. OnucarelibHasl CTATUCTUKA. BeposTHOCTD
CIIy4aifHOTO COOBITHS.

HOBTOPATH U3YUYCHHOC U BBICTPANBATL CUCTCMY 3HaHPII>'I;
peliaTh 3aJja4y Ha MpeACTaBICHUE U ONHUCAHUE JTaHHBIX C
IIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK;

o0cyxaTh MIPUMEPBI CITy4alHbIX COOBITHH,
MaJIOBCPOATHBIX )41 MPAKTUYCCKU AOCTOBCPHBIX
CIIy4yalWHBIX COOBITUH, WX POJIM B MPUPOJAE U IKU3HU
YeJIOBEeKa.

9 Kiaacce

(1 yac B Hexes10, 34 yaca)

Ha3Banue
pasaena
(Tembl)
(4ucio
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBbIE BH/bI 1€ATEJILHOCTH 00y4aK0IIMXCS

IToBTOpeHnE
Kypca 8 Kiacca.
(44.)

[IpencraBieHre qaHHBIX B BUIE TaOIUII, TUarpaMm, rpaguKoB.

IIOBTOPSTh U3Y4YECHHOE U BBICTPAUBATh CUCTEMY 3HAHUM;
pelarTh 3aJa4y Ha MPEACTABICHUE U ONMCAHUE JaHHBIX C
IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK;

pemarts 3ajayd Ha MNPEACTABICHUE TIPYNIHMPOBAHHBIX
JAHHBIX U OIIMCaHUE CIIy4YalHOM U3MEHUYUBOCTH;

pelmars 3aJadd Ha ONpPEACIICHUE YacTOThl CIy4YalHBIX
COOBITHI, TPUBOAUTH NPHUMEPHI CIIyYalHBIX COOBITHH,
MaJIOBEPOSITHBIX u IIPAKTUYECKH JOCTOBEPHBIX
CIly4allHBIX COOBITHM, MX POJM B MHPUPOJEC U KHU3HH
YEJIOBEKA.
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OnucarenbHas
CTATUCTHKA.
PacceuBanue
JIaHHBIX. (4 4.)

N3mepenue paccenBaHust AaHHBIX. JlUcnepcHss M CTaHIApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB. /lnarpaMma paccerBaHusl.

OCBaMBaTh  MOHATHUS:  JIUCIEPCHUS M CTaHJAPTHOE
OTKJIOHEHHE, HCIOJIb30BaTh OTU XapaKTEPUCTUKU s
OMMCaHUs PACCEUBAHUS JJAHHBIX;

BBIIBUTATh TUIIOTE3bl 00 OTCYTCTBUM WJIM HAJUYUU CBS3U
0 AMarpaMMaM pacCeUBaHMUS;
paccMaTpuBaTh  MPUMEPHl  JUArpamMm
MIOCTPOEHHBIX 110 UMEIOIIMMCS TAHHBIM.

paccenBaHus,

MmuoxectBa. (4

4.)

MHO0X€eCTBO, AIEMEHT MHOXKECTBA, MOJAMHOKECTBO. Onepanuu Haj
MHOXECTBaMHU:  OObEAMHEHHWE, IIepeceueHre,  JIOTIOJHEHHE.
CpoiicTBa omepanuii HajJ MHOXECTBAMU: NEPEMECTUTEIBHOE,
COYETATENIbHOE, PaCIpeeIIUTENbHOE, BKIIOUeHHs. Vcnonp30Banme
rpaduyecKoro NpeaCTaBICHUs MHOKECTB JJIsl OMMCAHUS peaTbHBIX
MPOLECCOB U SIBJICHUI, IPHU PEIICHUH 3a]1a4.

OCcBaMBaTh IMOHATHS: MHOXECTBO, DJIEMEHT MHOXXECTBA,
MOJIMHOKECTBO;

BBITMOJHATH OMEpaliy HaJl MHOXECTBAMH: OOBbEIUMHEHHE,
nepeceyeHue, JOMOJIHEHUE;

UCIIOJI30BaTh CBOIiCcTBa: MepeMeCTUTENbHOE,
COUeTaTeNIbHOE, paclpeeIuTENIbHOE, BKIIOUEHHUS;
UCIIONB30BaTh Tpaduueckoe Mpe/CTaBICHHE MHOKECTB
MPU ONMHCAHUM PEATBHBIX MPOIECCOB M SBICHUM, NpU
pelIeHnd 3aJad M3 JpYrux y4deOHBIX NPEeIMETOB H
KYPCOB.

BeposatHocTb
CIIy4ailHOTO
coObITHA. (6 4.)

OneMeHTapHble  cOObITHS  ciydailHoro omblTa. CiydaiiHble
coObiTus. BepostHOCTH cOOBITHIL. OTBITHI ¢ PaBHOBO3MO>KHBIMU
3JIeMEHTapHbBIMH COOBITHAMU. CiryuaiiHblii BbIOOp. CBs3b MEXIY
MaJIOBEPOSITHBIMU UM TPAKTUYECKU JIOCTOBEPHBIMHU COOBITHSIMH B
npupoze, obmecrse u Hayke. [Ipaktuueckas padora «OmbITH €
PaBHOBO3MOYXKHBIMU JIEMEHTAPHBIMU COOBITUSMI.

OCBanBaTh HMOHATHS: 3JIEMEHTApPHOE COOBITHE, CIy4ailHOe
COOBITHE KAaK COBOKYITHOCTh  OJarompHsTCTBYIOIINX
3JIEMEHTapHBIX coObITHA, PaBHOBO3MOYKHBIE
3J€MEHTapHbIE COOBITHS,

pelarh 3aJlayd Ha BBIYMCIICHHE BEPOSITHOCTEH COOBITHI
10 BEPOSITHOCTSIM DIJIEMEHTAPHBIX COOBITHH CIIy4aiiHOTO
OIIBITA;

pemaTh 3a7a4i Ha BBIYUCICHHE BEPOSATHOCTEH COOBITHI B
ONbITAX  C  DPAaBHOBO3MOXHBIMHU  3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCJIE C IIOMOILIbIO KOMITBIOTEPA;
IPOBOJAWTE W U3y4YaThb OMNBITBI C PABHOBO3MOXXHBIMU
3JIEMEHTApHBIMU COOBITUSIMHU (C MCIOJIB30BAaHUEM MOHET,
UTpajibHBIX ~ KOCTEH, Jpyrux Mojenei) B Xxoze
MPAKTHYECKOU PabOTHI.
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Beenenue B
Teopuro Tpados.
(44.)

epeso. CBoiicTBa  J1IepEBbHEB: €IMHCTBEHHOCTD MyTH,
CyIIECTBOBAaHUE BUCSYEH BEPUINHBI, CBA3b MEK/y YUCIOM BEPILHH
u uuciom pédep. IlpaBuno ymuoxxenus. Pemienume 3amau ¢
MOMOIIBIO TpadoB.

OCBaWBaTh MOHATHS: IEPEBO Kak rpad Oe3 nukia, BUCSYas
BepIIMHA (JIUCT), BETBb JIepeBa, MyTh B JEpeBE, TUAMETP
NIEpEBA;

U3y4aTh CBOWMCTBAa JiepeBa: CYIIECTBOBAHME BHUCAYECH
BEpIIMHBI, EIUHCTBEHHOCTh IMYyTH MEXAY JABYMS
BEpIIMHAMHU, CBSI3b MEXAY YHUCJIOM BEpIIMH M YHUCIIOM
p&bep;

pemath 3aJaud Ha TOUCK W TepedHcieHue IyTeil B
JiepeBe, onpeeNeHre Yrcia BepIiuH win pédep B Jepese,
00x0/1 OMHApHOTO JepeBa, B TOM YHUCJE ¢ MPUMEHECHUEM
MIpaBUJIa YMHOXKEHHUSI.

Ciyuaiinbie
coObITHS. (8 4.)

[TporuBononoxubie coObiTHs. Junarpamma Diinepa. OO0benuHEHHE
U mepecedeHne coObITui. HecoBmecTHbie coObiTHs. Dopmyna
CIIOXKEHHsSI BEpOSITHOCTEH. VYcCIoBHas BeposATHOCTh. [IpaBumio
YMHOXXEHHUS. HesaBucumslie COOBITHSL. IIpencraBienue
SKCIIEPUMEHTa B BUJE JAepeBa. PelieHue 3ajady Ha HaXOXKJIEHUE
BEPOATHOCTEN C MOMOIIBIO JEPEBA CIYYAWHOIO HKCHEPUMEHTA,
JarpaMm Ousepa.

ocBaWBaTh  MOHSTHS:  B3aUMHO  IPOTUBOMOJIOMKHBIC
COOBITHS, ONepaluy Haj COOBITUSAMHU, OOBEAWHCHHE U
nepecevyeHre CoOBITHH, auarpamma Ounepa (Dinmepa—
Benna), COBMeCTHBIC 1 HECOBMECTHBIC COOBITHS;

U3y4aTh TEOPEMbl O BEPOSTHOCTU OOBEIUHEHMS IBYX
cOOBITHH ((hOPMYJIBI CIIOKEHHSI BEPOSTHOCTEH );

pemiath 3agadyd, B TOM 4YHUCJIE TEKCTOBBIC 3aJaud Ha
oTpesieNIeHUE BEPOSATHOCTEH OOBEAMHECHUS U ITePECCUCHUS
COOBITUH C TIOMOIIBIO YHCIOBOH MPSAMOW, JaHarpaMm
Diinepa, GOpMyJIbI CIIOKEHHS BEPOATHOCTEH;

OCBaMBaTh MOHATH: NMPABUIO YMHOXKEHUS BEPOATHOCTEHH,
YCJIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS JEPEBO
CJIy4ailHOTO OMBITA;

u3yyaTb  CBoMcTBa  (OmpenerneHusi)  HE3aBUCUMBIX
COOBITHI;

pemiaTh 3ajJlayd  Ha ONpENENIEHWEe U HCIOJIb30BAHHE
HE3aBUCHUMBIX COOBITHIA;

pemaTth 3a/layd Ha TOUCK BEPOATHOCTEH, B TOM YHUCIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JiepeBa CiIy4ailHOro
OTIbITA.

O06001enue,
KOHTPOJIb. (4 4.)

[IpencraBnenne nanHbIXx. OmnwucarenbHas cratuctuka [padeor
BeposiTHOCTB CityyaltHOTO COOBITHSI.

IOBTOPATH U3YUYCHHOC U BBICTPAUBATL CUCTEMY 3HaHHﬁ;
peiaTth 3aJa4d Ha NPCACTAaBJICHUC U OIIMCAHHUEC JaHHBIX C
ITOMOIINBI0 M3YYCHHBIX XaPAKTCPUCTHUK]
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pemiaTh 3aa4u ¢ IpUMEeHEeHnEeM TpadoB

peliaTh 3a/1a4u Ha HaX0XKJIEHUE BEPOATHOCTH CITy4yaifHOTO
COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHI, B
TOM 4YHClIe B  ONbITAX C  PaBHOBO3MOXXHBIMU
JJIEMEHTAPHBIMU COOBITUSIMU;

pemiatb  3aJayd  HAa  HAXOXJEHHE  BEPOSITHOCTEH
OOBEIMHEHUS W TEPECeUeHUs COOBITHI, B TOM 4YHUCIE
HE3aBHCHMBIX, C  HUCIOJb30BaHHEM  TpaduyecKux
MPEACTABJICHUN U JIepeBa CIYYalHOTO OMbITA.

10 kaace

(1 yac B Hepes10, 34 yaca)

Ha3zpanue
pasnesa (TemMbl)
(UM CJI0 4acoB)

OcHOBHOe coiep:KkaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4aI0IIMXCS

[ToBTOpEHME
Kypca 9 knacca.
(44.)

[IpencraBineHue MaHHBIX B BHUAC TaOJHUI, auarpamm, rpadukos,
WHTEPIIPETANNS TaHHBIX. UTEHUE U TIOCTPOSHUE TaOIHII, TUarpamm,

rpaduKoB M0 peaabHbIM JAHHBIM.

MOBTOPSTH H3YYECHHOE U BBICTPAMBATh CHCTEMY 3HAHMIA,
pelIaTh 3a[a4u Ha PEICTABICHUE U ONUCAHUE TAHHBIX;
pemiath  3aJadyd  Ha  HAXOXJICHHE  BEPOSTHOCTEH
OOBEIMHEHUS W TEPECCUCHHUs COOBITHI, B TOM 4YHUCIIE
HE3aBHCHMBIX, C  HCIOJb30BAaHUEM  rpapUUecKux
MPECTABICHUN U JIpEBa CIIYYAHHOrO OIbBITA.

OneMEHTBI
KOMOMHATOPUKHU
(74)

Ilepe6op BapuantoB. IlepectanoBku u Qaxrtopuan. Coueranus u
yucino coueranuii. TpeyrosnbHuk Ilackama. Pemenwue 3amau c

HCIIOJIBb30BaHUCM KOM6I/IHaTOpI/IKI/I.

peliaTth 3a7a4u nepedopoM BapuaHTOB;

OCBaMBAaTh MIOHSITHS: KOMOWHATOPHOE MIPABHIIO
YMHOXEHUS, YHOpsAJOYEHHas TMapa, Tpoilka OOBEKTOB,
nepecTaHoBKa, (akTopuay dYHCIa, COYETAHWE, YHCIIO
coueTaHuii, TpeyroiabHuk [lackans;

pemiath 3aJadd Ha IMEPEYUCIICHHUE YIOPSIOYCHHBIX Iap,
TPOEK, TMepeUHucIeHHEe TEePeCTaHOBOK M  COYETaHMA
AJIEMEHTOB Pa3JINIHBIX MHOXKECTB;

pemiath 3aJaydl Ha MPUMEHEHHE YHCla COYETaHWH B
anredpe (cokpaméHHoe yMHOKeHne, OnHOM HproToHA);
pemiatb, THpUMEHssT KOMOMHATOpWKY, 3aJayd  Ha
BBIYHCIICHHE BEPOSITHOCTEH.
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I'eomerpuuecka
s BEpPOSITHOCTD.
(3u)

I'eomerpuueckass BeposSTHOCTb. CiydailHBIE BBIOOp TOYKH U3
(burypsl Ha IJIOCKOCTH, U3 OTPE3Ka, U3 AYT'H OKPY>KHOCTH.

OCBaMBAaTh MOHATUE FEOMETPUUECKONU BEPOSTHOCTH;
pemaTh 3aJa4d Ha HaXOXKJEHUE BEPOSITHOCTEH B OMBITaX,
MPEICTAaBUMBIX KaK BBIOOP TOYEK W3 MHOTOYTOJIBHHKA,
Kpyra, OTpe3ka WM JyT'H OKPYXKHOCTH, YHCIOBOIO
MIPOMEXKYTKA.

HcneiTanus
bepuymmu. (6
9.)

Ucnwitanue. Ycnex u Heynada. Cepusi UCHBITAaHUM 10 TEPBOTO
ycnexa. Mcnbitanuss bepHymnu. BeposTtHocTH coObITHI B cepuu
ucnbitanuii - bepaymmu.  Ilpaktuueckass pabora «McmplTaHus
beprymm».

OCBanBaTh MOHITHA: UCIBITAHUE, FIIEMEHTAPHOE COOBITHE
B HCIBITaHWU (ycleX W HeyJada), Cepus HCIbITaHUMH,
HACTyIUIEHWE TepBOro ycmexa (HeyJgauu), cepus
UCIIBITaHUN bepHyiuy;

pelaTh 3aa4l Ha HaXO0XJI€HUE BEepOSITHOCTEN COOBITUI B
CepUM MHCHBITAHUW 1O IIEPBOTO YCIIEXa, B TOM YHUCIE C
IpUMEHEHHEeM  (OpPMYyJIbl  CyMMBl  I'€OMETPHUYECKOU
IIPOTPECCUH;

pemiatb  3aJadyd  Ha  HAXOXJICHHE  BEPOSITHOCTEHN
3JIEMEHTapHBIX COOBITHUI B cepuu ucnblTaHuil bepHyim,
Ha HaxXO0XJCHHE BEPOSTHOCTU ONPEIAECIEHHOTO 4YHCIIa
YCIIEXOB B CEpUH UCIIBITAaHUN bepHyiuu;
u3yyaTb B XOJ€ IPAKTUYECKOH paboThI
BEPOSITHOCTH B CEpUHU UCTIbITAaHUN bepHyu.

CBOMCTBA

Ciyuaiinas
BenuyuHa. (6 4.)

CnyualiHas  BelIMYMHA M pAaCHpElElICHHE  BEPOSITHOCTEM.
Maremarnueckoe  OXHMIAHHE€ W JHUCIEPCHS. IIpumepsl
MaTEMaTUYECKOrO OXHUAAHUA KaK TEOPETHUYECKOIO CpPEIOHEro
3HAQ4YECHMsI BEJIIMYMHBI. MareMaTudecKoe OKHMIAHHE U JHCIIEepCUs
CIIy4allHOM BEJIMYMHBI «UYUCJIO YCIIEXOB B CEPUM MHCIIBITAHUN
beprymm».

[lonarue o 3akoHe GonbmMX yucend. VM3mepeHue BeposSTHOCTEH ¢
NOMOIIBI0 4acToT. Posb M 3HadeHue 3akoHa OOJIBIIMX YHUCEN B

MIPUPO/IE U OOIIIECTRE.

OCBOUTb IMOHATHS: CilydaliHas BEJIMYMHA, 3HA4YCHHE
CIIy4allHOM BEJIMYMHBI, PACIIPEIEICHUE BEPOSITHOCTEH;
u3yyaTb U OOCYyXJIaThb IpPUMEPbl JUCKPETHBIX H
HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YHUCJIEHHOCTb HACEJICHMS], IPYTUe U3MEHUYMUBbBIC BEJTUUHHBI,
paccMaTpuBaBIIMECS B KypC€ CTAaTUCTUKM), MOJEIbHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMHU
ombiTaMu  (OpocaHWe MOHETHI, WIPAIBHOM KOCTH, CO
CITy4alHbIM BBIOOPOM H T. 11.);

OCBaMBaTh  IOHATHSA:  MAaTeMAaTUYECKOE  OKHJAHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHee
3Ha4YECHHE, JUCIEPCUS CIy4alHOW BEJIIMYMHBI KaK aHAJIOT
JMCTIEPCUN YHCIIOBOTO HAbopa;
pemiaTth 3aJadyd  Ha  BBIYUCIICHUE
OKUJAHWsl W JHUCIEPCUM  JUCKPETHON

MaTeMaTHIeCKOTO
CcayJaHOM
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BEJIMYUHBI 110 33JJaHHOMY pPacHpeeNICHHIO, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU;
3HAKOMHUTBCA C  MaTeMaTHYEeCKUM  OXHIAHHUEM U
JIMCTIEPCUEN HEKOTOPBIX paclpe/iesieHUi, B TOM YHCIIE
pacrpenciieHus ClIy4aliHONW BEIUYUHBI «YHCIIO YCIIEXOB
B CEpHUM UCTIBITAHUN bepHyiuu;

M3y4aTh 9aCTOTY COOBITHS B MOBTOPSIOIINXCS CITYYaiHBIX
OTbITaX KaK CIy4yalHYyI0 BEJINYMHY;

3HAKOMHUTBCS C 3aKOHOM Oonpmmx uyucen (B (dopme
bepuymnu): npu OOJBIIIOM YHCIIE OMNBITOB YacTOTa
COOBITHS OJIM3KA K €T0 BEPOSITHOCTH;

pemiaTh 3a7a4yd Ha U3MEpPEHHE BEPOSITHOCTEH ¢ MOMOIIBIO
4acToT;

0o0cyXaaTh poiib 3aKOHA OOJBIINX YUCET B OOOCHOBAaHUHU
YaCTOTHOTO METOJIa U3MEPEHHUSI BEPOSITHOCTEH;
o0cyXaaTh 3aKOH OOJIBIIUX 4YHCET KaK TMPOsBICHUE
CTAaTHCTUYECKOW YCTONYMBOCTH B M3MEHYMBBIX SBICHUSIX,
poJib 3aKOHa OOJBIIMX YHUCEN B MPHUPOAEC U B KU3HU
YeJI0BEKa.

O0o00O1eHue,
KOHTpOJIb. (8 4.)

IIpencraBnenue nanHbIx. OnucarenbHas CTaTUCTUKA. BeposTHOCTH
CIly4alfHOrO coObITHA. DNeMeHTbl KomOuHaTopuku. CiydaiiHble
BEJIMYMHBI U PACIIPECIICHUS.

MOBTOPSATHh U3YYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM;
pelaTh 3a]a4M Ha MPEICTABICHUE U ONTMCAHUE JAaHHBIX;
pemaTh 3a7a4d Ha HaXOXKJICHHWE BEPOSATHOCTEH COOBITHIA,
B TOM YHCJIE€ B OIBITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMU COOBITHSIMH, BEPOATHOCTEH
OOBEIMHEHUS W TEPECCUCHUs COOBITUH, BBIYUCIIATH
BEPOATHOCTM B  ONBITaX C CEPUAMH  CIy4YalHBIX
WCHOBITAaHUH.

[Ipu paszpabotke pabouell mporpaMMmbl B TEMATHUYECKOM IUIAHUPOBAHUM HE MOTYT OBITh B TOJHON Mepe YYTEeHbI

BO3MOXXHOCTH

HCIIOJIb30BaHUS AIEKTPOHHBIX (T pOBBIX)

06p330BaT€HI>HBIX PECYPCOB, SABJIIIOITUXCS

y4eOHOMETOIMYECKUMHU MaTepraiaMi (MyJIbTUMEANINHBIC TPOTPAMMBI, JIEKTPOHHBIC YICOHUKHU U 3aJJAYHUKH, SJICKTPOHHbBIE
OMOMMOTEeKH, BUPTyaJbHBIC JaOOpPATOPUHU, UTPOBBIC MPOTPAMMBI, KOJUIEKIHH HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB),
UCIIOJIb3YEeMBbIMH 1T OOyYeHUS W BOCHUTAHUS PA3IUYHBIX TPYII IOJIh30BaTEEH, MPEICTABICHHBIMU B JJIEKTPOHHOM
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(mudpoBoM) BHAE W peanm3yroIMMu auaaktuyeckue Bo3MoxkHoctn WMKT, copepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIATEIBCTBY 00 00pa3oBaHHWM. Y CIEMbIX OOYYaIOIIUXCS BO3MOXXHOCTH HCIOJB30BaHUS ITU(MPOBBIX PECYpPCOB Ha
ypoKax anreOpbl OrpaHUYEHbl MPUMEHEHHEM KaJIbKYJISATOPA, B PEAKUX CIydasX — JIEKTPOHHON OUOIMOTEKH, TaK KaK CIETON
VYCHHK HE MOXXET BOCIPUHUMATH rpaduueckyro umHbopmarmio (Tabiuibl, TpaduKku, TAarpaMMbl) ¢ dKpaHa MOHHUTOpA
MOCPEACTBOM 3PEHHUSL.
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