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MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O [MPEAMETA
«MATEMATUKA»

Pabouas mporpamma mo maTemMaTHKe sl oOydarommxcs 5—9
KJIACCOB pa3paboTaHa Ha OCHOBE denepalibHOTO

rocyJapCcTBEHHOTO  00pa3oBaTEJbHOrO  CTaHIapTa OCHOBHOIO
obmiero oOpa3oBaHUs ¢ YyY€TOM H COBPEMCHHBIX MHUPOBBIX
TpeOOBAHUMN, IPEABSIBISIEMBIX K MAaTEMAaTUIECKOMY OOpa30BaHUIO, U
Tpaguluii POCCHUHCKOTO 0O0pa3oBaHUs, KOTOpPBhIC OOCCIICUYHUBAIOT
OBJIaJICHUE KIJIFOYEBBIMU KOMIIETCHIIUSIMHU, COCTABISIONINMH OCHOBY
JUIT  HETPEpPBIBHOIO OOpa3oBaHUS H CaMOpPA3BHUTHs, a TaKXKe
LIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M MO3HABATEIbHOI'O
pa3BuTHsl oOyuarommuxcsi. B paboueill mporpamMme yudTeHBI HJEU U
rostokeHns: KoHenuuy pa3BUTHsT MaTEMaTHYECKOTO OOpa30BaHMUS
B Poccuiickoii ®enepanuu. B snmoxy uudpoBoil Tpanchopmaiuu
Bcex cdep 4YeIOBEYECKOW JSSITEIbHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM  COBPEMEHHBIM  YEJIOBEKOM 6e3 0azoBoit
MaTeMaTHYEeCKOW MOIATOTOBKH. Y)K€ B IIKOJIEMaTeMaTHKa CIIYXHUT
OMOPHBIM MPEIMETOM JUIS U3YyUYE€HHUs CMEKHBIXJTUCHIUIIINH, a TTocje
IIKOJIBI pEaJbHOH HEOOXOAMMOCTHIO CTAaHOBUTCS HEIPEPBIBHOE
obpa3oBaHmUe, qT0 TpebyeT TOJTHOIICHHOM OazoBoi
0011e00pa3oBaTeIbHOMN MOJATOTOBKH, B TOM qUCIIC u
MaTeMaTH4ecKOoW. DTO 0OyCIOBJIEHO TEM, YTO B HAIlM JHU PacTET
quciio npodeccuii, CBsI3aHHBIX C HEIOCPEACTBEHHBIM IIPUMEHEHUEM
MaTeMaTUKW: W B cdepe HSKOHOMUKH, M B OH3Hece, U B
TEeXHOJIOTHYECKHUX 00JacTsaAX, W Jake B TyMaHUTApHBIX cdepax.
Takum 00pa3zoM, Kpyr HIKOJBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MO>KET CTaTh 3HAYUMBIM

MIPEIMETOM, PACIIUPSIETCS.

ITpakTHdeckass MOJE3HOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, YTO
e mpeaMeToM SIBISIOTCS (QyHJAAMEHTAIbHBIE CTPYKTYpHl HAIIEro
MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAMBAE€MBIX B HEMOCPEACTBEHHOM OIIBITE, 10
JIOCTAaTOYHO CJIOKHBIX, HEOOXOJWMBIX s Pa3BUTHS HAy4YHBIX W
MPUKJIAAHBIX nAed. be3 KOHKpPEeTHBIX MaTeMaTHYeCKHWX 3HaHHWH
3aTPYAHEHO MOHHWMAaHHE IMPUHIMIOB yCTPOHCTBA M HMCHOJIB30BAHUSI
COBpEMEHHOU TEeXHUKH, BOCHIPHUSITHE u WHTEpIIpeTanus
pa3HOOOpa3HOW coNUabHOW, HSKOHOMHUYECKOW, ITOJUTHYSCKOUN
nHbopManuu, Majaod(p(exTnBHa IMOBCEAHEBHAs MpPAaKTHYECKas
AesTenbHOCTh. KaxnoMy 4YenoBeKy B CBOEHM KU3HU IPUXOIUTCS
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BBIIIOJIHATE pPacuy€Tbl M COCTAaBJISITH AJITOPUTMBI, HAXOAUTh U
MNPUMCHSTH  (POPMYJBI, BJIAJACTh IPAKTUUYCCKUMH TpuéMaMu
TEOMETPHUYECKUX M3MEPEHUIN M MOCTPOCHUM, YUTATh WH(POpMAIHIO,
MIPEACTAaBIICHHYI0O B BHUJAE TaONHIl, AHarpaMM U rpaduKoOB, KUTHh B
YCHOBHUSAX  HEONPEAECHEHHOCTH M IIOHUMAaTh  BEPOSITHOCTHBIM
XapakTep CIyYalHBIX COOBITH.

OIHOBPEMEHHO C paclHiupeHueM chep NPUMCEHCHHsS MaTEeMaTHKH
B COBPECMCHHOM oOmiectBe BcE Oojiee BaXKHBIM CTaHOBHTCS
MAaTEMAaTUYECKUN  CTWJIb  MBIIUIEHUS, HOPOSIBISIOIIUNCA B
onpenesIEHHBIX YMCTBEHHBIX HaBblKax. B mnpouecce wu3zyuyeHus
MaTeMaTHKH B apceHall IPUEMOB U METOJIOB MBIIIJIECHHUS YEJIOBEKa
€CTECTBECHHBIM OOpa30oM BKIIOYAIOTCA WHIYKIOUS W ACIyKITHS,
00O0O0IIICHUE U KOHKPETU3AIIUsI, aHAJTU3 U CHHTE3, KJIIAaCCHU(pUKAIIUS
U cucTeMaruzanus, abcTparupoBaHue U aHalorusi. OOBEKTHI
MaTEeMaTUYECKUX YMO3aKJIIOUEHUH, NpaBujla UX KOHCTPYUPOBAHUS
pacKkpbIBalOT MEXaHWU3M JIOTHUYCCKHUX ITOCTPOCHUM, CIIOCOOCTBYIOT
BbIpa0OTKE yMeHHs (OPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATH
CYXJEHHsI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBbIILJIEHUE.
Benymas pois TpuUHAIICKUAT MaTeMaTHKE U B (QOPMHPOBAaHUU
ANTOPUTMUYECKON KOMIIOHEHTHI MBIINUIEHHUS W BOCHUTAHUU

YMEHUM JCHMCTBOBATH no 3aJaHHbBIM ajropuTMam,
COBEPIIEHCTBOBATh H3BECTHBIE W KOHCTPYHUpPOBaTh HOBbIE. B
MpOoIeCCe PCIICHUS 3aJad — OCHOBOW y4eOHOW ACSITCIBHOCTH Ha
ypoKax MaTeMaTUKH — pa3BUBAIOTCs TaK)Xe€ TBOpUYECcKass U

OPUKIATHAST CTOPOHBI MBIIIJICHUS.

OOydyenne MartemMaTHke JaéT BO3MOXXHOCTH pa3BUBATh ¥
00y4Yaronuxcsi TOYHYO, PaIlMOHAIBFHYIO U MHPOPMATUBHYIO pPCUb,
YMEHUE oTbuparts Hamoboee MOIXOSITITNE SI3BIKOBEIC,
CHMBOJIMYECKHE, TIpaUuyuecKue CpelCcTBa JUISI  BBIPaXKCHUS
CYXICHUH U HATIJISAIHOTO UXITPESACTABIICHUS.

HeoO0xoauMbIM KOMITOHEHTOM OOIIel KyITbTyphl B COBPEMEHHOM
TOJIKOBAHHUU SABIISICTCSA o61uee 3HAKOMCTBO C METOJaMH IIO3HAHMU
JICUCTBUTEIILHOCTH, IIPEACTABIICHHE O TIpeIMETe MW METoIax
MaTeMaTHKH, UX OTIHYHHA OT METOJIOB JIPYTHX ECTSCTBEHHBIX H
ryMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX NMPUMEHEHUS MaTeMaTHKH
IS pelIeHus] Hay4YHBIX M TIPUKIAAHBIX 3a7ad. Takum ob6pazom,
MaTeMaTHYEeCKOe 00pa30BaHUE BHOCHT CBOW BKJIaJ B (DOPMUPOBAHHEC
OOIIEHKYIBTYpHI UeJIOBEKa.

HN3ydyeHne MaTeMaTHKH TaKXe CIOCOOCTBYET ICTCTHUYSCKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAHHU IO KpacoOThbI nu n3sdgmmecrnsa
MaTEMAaTHUYECCKUX paccymﬂeHm‘/i, BOCIIPUATHUIO TC€OMETPHUUICCKUX
popM, yCBOCHHUIO UACU CUMMETPUH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YUEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

ITpuopureTHbIMU 1EJISIMU OOyYeHHUsI MaTeMaTHKe B 5—9 kiraccax
SIBJISIFOTCS:

— ¢opMHupoBaHHEe NEHTPAJIBHBIX MAaTEMAaTHYSCKUX IOHATHU
(amcno, BenW4YMHA, reoMeTpHudecKas durypa, nepeMeHHasl,
BEpPOSITHOCTh, (YHKIH), OOECHEUMBAIOIINX IPEEMCTBEHHOCTh H
IIEePCIIEKTUBHOCTh MAaTEeMaTHYECKOIro 0Opa30oBaHUs O0yYarOMINXCS;

— IIOABCACHHC 06yqa}0mnxca Ha JOCTYITHOM AJI1 HUX YPOBHEC K
OCO3HAaHHUIO B3aWMMOCBSA3U MAaTEMATHUKH W OKpYXamIIero mmupa,
NOHMMAaHNE MaTEMaTHKH KaK 4acTu OOIIeH KYJIBTYPBI U€JIOBECYCCTBA,

— pa3BUTHE HWHTEJUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00y4arolmuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHHUH, KPUTUYHOCTH  MBIIUJICHHUS, HWHTEpeca K H3YyUYCHHIO
MaTeMaTHKHU;

— ¢dopMupoBanue (pyHKIIMOHANTBEHON MaTeMaTU4YEeCKON
TpaMOTHOCTH: YMEHUsI PAaCHO3HABaTh IPOSIBJICHUS MaTEMAaTHYECKHX
MMOHSITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajlbHBIX >XW3HESHHBIX
CUTYalMSIX U TIPH U3YUECHHUH IPYTUX YUCOHBIX IPEAMETOB, IIPOSBICHUS
3aBHUCUMOCTEHl M 3aKOHOMEpHOCTEH, (GopMynaHMpoBaTh HUX Ha S3BIKE
MAaTEMAaTUKM M CO3JaBaTbh MaTeMaTHU4YE€CKUE MOJEIHU, NIPUMEHATH
OCBOCHHBIM MAaTEMaTHYECKUM anmnapar js pELIeHUs IIPaKTUKO-
OPUEHTHUPOBAHHBIX  3ajla4, WHTEPOPETHPOBATH U  OLIEHUBATh
IOJIy4YEHHBbIE PE3yJIbTaThl.

OCHOBHBIE JINHUU COJICPXKaHUs Kypca MaTeMaTHKH B 5—9 kiraccax:

«Yucna u BBIYUCIICHUS, «AnredOpay» («Anrebpandeckue
BBIDOKCHUS», «YpaBHEHUs HW  HEpPaBEHCTBa»), «DyHKIUN»,
«[eomerpusi»  («I'eomerpuueckue GUTYypbl M HUX  CBOWCTBay,
«3mMepeHne reoMeTpudecKux BEIIUYHUHY), «BepositHOCTB u

CTAaTUCTUKa». JlaHHbBIC JIMHUM Pa3BUBAIOTCS MapajlIeIbHO, KaXK1asl B
COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJTHA OT
JPYro, a BTECHOM KOHTakTe W B3auMoJiercTBUH. Kpome sTOro, mx
00BEeaNHSET JIOTUYECKasl COCTAaBIISIIOIIASI, TPAJULHUOHHO THpHUCYyIIas
MaTeMaTHKe W MPOHU3BIBAIONIAs] BCE MaTeMaTHYECKHE KYpPCHl H
coaepxkarenbpHbeie JauHHUHA. CdopmynupoBanHoe B DeaepalbHOM
TOCYJIapCTBEHHOM OGR30BaTEIbHOM CTaHIapT€ OCHOBHOTO OOIIEro
oOpa3oBaHMsI TpeOOBaHHWE  «yYMETb  ONEPUPOBATH  MOHSITHSIMHU:
ompejeNeHne, aKcuoma, TeopeMa, JOKa3aTeIbCTBO;  yMEHHE
pacnmo3dHaBaTb HWCTHUHHBIC ©W JIOXKHBIC BBICKA3bIBaHUA, IIPUBOIAUTH
OpUMEpPbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BBICKa3bIBaHUI» OTHOCHTCA KO BCEM Kypcam, a ¢(OpMHUpPOBaHUE
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JIOTHYECKUX YMEHHI pachnpeneisieTcss IoBceM rogam oOydeHHsl Ha
YPOBHE OCHOBHOTO oOmiero obpasoanus.Coaep>kanue oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoeHHs llpumepHoit
paboueii mporpamMMmbl, pachnpenciéHHBIM IO ToJaM OOydYeHHS,
CTPYKTYPHUPOBAaHO TaKMM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHIHUITHAITBHBIM BOIIpOCaM oOyuarommuecs oOpalanuch
HEOAHOKPATHO, YTOOBI OBJIAJICHUEC MATEMaTHYCCKUMH ITOHSITHSIMH H
HaBBIKAMH OCYIIECTBJISUIOCH IOCJIEJOBATEIbHO U MOCTYIAaTEIbHO, C
coOyoeHUeM TIPUHIMWIA IPEEMCTBEHHOCTH, a HOBBIE 3HaHMUS
BKJIIOYAQJIUCh B OOMIYID CHCTEMY MaTeMaTH4YeCKHUX IPEICTaBICHUM
00ydJarommxcsi, pacumpsis U yriayoass e€, obOpa3ys OpodHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATHUKA» B VYYEBHOM
[UTAHE

B COOTBETCTBHU c denepajbHBIM rocyJ1IapCTBEHHBIM
0o0Opa3oBaTEeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHUs
MaTeMaTHUKasIBIsIETCsI 00s3aTEIbHBIM IIPEIMETOM Ha JaHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4eOHbIN mnpenmer «MaremaTukay
TPaIUIIMOHHO M3yYaeTCsl B paMKax CJIEIYIONINX Y4eOHBIX KypCOB: B
5—6 xknmaccax — kypca «MartemaTnka», B /—9 Kiaccax — KypcoOB
«Anrebpa» (BKJIIOYasi  DJEMEHTBhl  CTaTUCTHKH W TEOpHUU
BeposaTHocTeit) u «I'eomeTpus». HacTosmieit mporpamMmmoil BBOAUTCS
CaMOCTOSITEIbHBIN YUeOHBIN Kypc «BeposATHOCTh U CTaTHCTHKa».

Hacrosimieit mporpamMMod mpeaycMaTpUBAETCSl BBIJICJICHHE B
y4eOHOM IJIaHE HAa U3yYCHUE MaTeMaTHKH B 5—6 kiaccax 5 yueOHbIX
YaCOB B HEJICJIIO B TCUCHUE KaXKIOTO rojaa ooydeHusi, B 7—9 kiaccax 6
YYEOHBIX 4aCOB B HEJENIO B TEUCHHE KaXKJOT'0 roJa 00y4eHHUS,BCETO
952 y4ueOHBIX Haca.

TemaTrnueckoe MJIaHUPOBaHHUE YUEOHBIX KYPCOB U PEKOMEH/IyeMOe
pacnpeneneHre y4eOHOro BPEMEHH ISl U3YyUEeHHS] OTACIBbHBIX TEM,
MpeUIOKEHHBIE B HACTOSIIIEH MporpamMMe, HaJlo paccMaTpUBaTh Kak
IIPUMEpPHBIE OPUEHTHUPHI B TOMOIIb COCTABUTEIIIO aBTOPCKOIT paboueit
MIPOTPAMMBI U MIPEXKJIE BCEro YUUTEII0. ABTOp padodeil mporpamMmmel
BIIpaBe yBEJIWYUTH WJIN YMEHBIIUTH MPEUIIOKEHHOE YHUCI0 yIeOHBIX
4yacoB Ha TeMy, 4YTOOBl yriayOMTbCS B TeMaTHKy, OoJiee
3aMHTEPECOBABIIYI0O YYEHHKOB, WJHM HaNpaBUTh yCHIWS Ha
MIpEoJIoJIEHNEe  3aTpyAHEeHHH. JlomycTMMO  Tak)e  JIOKaJIbHOE
rnepepacnpeesieHue W I[epecTaHOBKa JJIEMEHTOB COJIEpIKaHUs
BHYTPH JaHHOTO kjacca. KoiaudecTBO IMPOBEPOYHBIX  padoT
(TeMaTH4YeCKUI M UTOTOBBIM KOHTPOJIb KadeCcTBa YCBOCHUS y4eOHOTr o
MaTepuaia) U UX THUI (CaMOCTOSITeJbHBIE U KOHTPOJIbHbIE PabOTHI,
TECThI) OCTAIOTCSI Ha YCMOTPEHHUE yuHuTess. Takxke yduTeslb BIIPaBe
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YBEJIWYUTh WJIM YMCHBIIUTH YHCIO Y4EOHBIX YAacOB, OTBCIEHHBIX B
ITpumepHoii paboueil mnporpamme Ha 000OIIEHHE, IIOBTOPEHHE,
CHCTEMAaTH3alMI0 3HAaHMH OOyd4aromuxcs. EXWHCTBEHHBIM, HO
NPUHLOUIIHATIBHO Ba)XHBIM KPHUTEPHUEM, SBISISTCS JTOCTH)KCHHE
pe3yabTaToB O0OyUYEeHHsI, yKa3aHHBIX B HACTOSIIEH MporpaMmme.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHne ydyeOHOTO mpeamera «MareMaTuka»  JTOJIKHO
obecrreynBaTh JOCTIDKCHHE Ha yPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHHs CIEOYIOIIUX JIMYHOCTHBIX, METAalPEIMETHBIX U
MIPEeMETHBIX 00pa30BaTEIILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JImgyHOCTHBIE pe3yJibTaThl OCBOCHUSI NPOrpaMMbl  y4eOHOro
npeamera «MaTtemMaTuka» XapaKTepU3yIOTCS:

[TaTpuotnyeckoe BoCHUTaHUE:

MIPOSIBJICHUEM HHTEpeca K NPOLIJIOMY U HACTOSIIEMY POCCUUCKOMN
MaTeMaTHKH, [EHHOCTHBIM OTHOIIECHUEM K JOCTHIKCHHSIM
pPOCCHUHMCKUX MaTE€MaTUKOB W POCCHHCKOW MaTeMaTH4YECKOU
IIKOJIBI, K UCTIOJIB30BAHUIO 3TUX JOCTUXKEHHUH B APYTHUX HAyKax U
OpUKIagHbIXChepax.

FpamnaHCKoe 1 NYXOBHO-HPABCTBEHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBINTOJIHEHHUIO OOS3aHHOCTEH TpaKJaHWHA U
peaimu3anmuu  ero Ipas, IIPEACTaBICHHEM O MaTeMaTUYEeCKHUX
OCcHOBax (PYHKIHOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHHUM,
OpoHeayp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OONPOCHl W TIp.);
FOTOBHOCTBIO K OOCY’KJIEHHUIO dTHYECKUX NpPOOJIeM, CBSI3aHHBIX C
MPAaKTUYSCKUM IPUMEHEHHEM JIOCTH)KCHUIl HayKH, OCO3HaHUEM
B@XXHOCTH MOPAIBHO-3TUYECKHUX MPUHIUIIOB B JEATEIHLHOCTH
Y4€HOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PEUICHHUHU NPAKTHUYECKHUX
3aJ1ad MaTeMaTHYE€CKOW HaIlpaBJICHHOCTH, OCO3HAHHWEM BaXKHOCTHU
MaTeMaTH4YeCKOro OoOpa3oBaHUs HA MPOTSHKEHUHM BCEH XKU3HHU IS
ycremHoi  npodeCCHOHAIILHON  AESTeIbHOCTH W pa3BUTHEM
HEOOXO/{IMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U ITOCTPOCHHUEM
WHJMBUYyaJdIbHOW TPACKTOPUHU OOpa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y49ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

DCTETHUECKOE BOCITUTAHNE:

CHOCOOHOCTBIO K SMOIMOHAIIEHOMY u 3CTETUUCCKOMY
BOCHOPHUSITUIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, pelieHuu,
PacCy>XJICHUN; YMECHUIO BUICTh MaTEeMaTHYCCKHUE 3aKOHOMEPHOCTH
B ICKYCCTBE.
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HCHHOCTI/I HAYYHOI'O MO3HAHMWA:

OpUEHTalUuel B [AESATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYYHBIX IPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJoBeKa, NPUPOIbl U 0OIlecTBa, ITIOHUMaHUEM MaTeMaTHYeCKOMI
HayKH KakK c@depbl 4YeJIOBEYECKOW JIeSITSIIbHOCTH, OJTaroB €&
Pa3BUTHSIN 3HAYUMOCTH JJIs1 Pa3BUTHSI HUBUIN3AIINH; OBJIaJICHUEM
SI3BIKOM MaTEeMaTHKH U MaTEMaTHYECKOH KyJIbTYpPOH KaK CPEICTBOM
MMO3HaHUSI  MHUpa; OBJAJEHUEM  MPOCTESHIIMMHU  HaBBIKAMU
HMCCIIEIOBATEIBCKON IESITEIbHOCTH.

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 30POBBS U
SMOINOHATIBHOTO OJIATOIOTY NS

TOTOBHOCTBIO NPUMEHSITh MAaTEMATHUUECKHE 3HAHUSI B UHTEpeEcax
CBOETO 3J0pOBBS, BEICHUSI 310pPOBOTO oOOpasza >XWU3HU (3L0pOBOE
nuTaHue, cOanaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, pErysipHas
puznueckas aKTUBHOCTB); cpOpPMHUPOBAHHOCTHIO HaBBbIKa
pediiekcun, IpU3HAHUEM CBOETO IpaBa Ha OMIMOKY W TaKOTr'O Ke
npaBa Jpyroro 4ejoBeKa.

DKOJOTHYECKOE BOCIHTAHHUE:

OpUCHTAlMe Ha NPHUMCHCHHE MaTeMaTHYeCKUX 3HaHHW I
peuieHust 3ajad B 00JIACTH COXPAHHOCTH OKPYIKalOLIeH Ccpeisl,
IJIaHUPOBAHUSA MOCTYIIKOB U OIICHKH UX BO3MOYXXHBIX HOCJ’ICHCTBI/Iﬁ
JUIS  OKpY’Kalolled Cpenpl; OCO3HAaHHEM TIJIOOAIBHOIO XapakTepa
9KOJIOTHYECKUX MPOOJIEM U MyTeH UX pELICHUS.

JIMIHOCTHBIE Pe3y/bTaThl, 00ECTIEUMBAIONINE ANANTANIO0 00yJaomEerocs K
M3MEHSFOLLMMCS YCIIOBUSIM COLMAIBHOM M TPUPOTHON CPeJIbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHUAX HEONPEAEIEHHOCTH,
IOBBILICHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
JESTeJIbHOCTh, B TOM 4YMCJI€ YMEHHUE YUUTBHCS Yy APYrUX JIIOAEH,
npuoOpeTaTbh B COBMECTHOM ESITeIIbHOCTH HOBBIEC 3HAHUSI, HABBIKH U
KOMIIETEHIIUM U3 ONbITA JPYrUX;

HEOOXOIUMOCThIO B )OPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIE
bopmynupoBaTh uUsien, NOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX,
B TOM 4HCJIE paHee HE HW3BECTHBIX, OCO3HaBaTh JAC(UIINTHI
COOCTBEHHBIX 3HAaHWH W KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO 0CO3HaBaTh CTPECCOBYIO CUTYyalHUIo,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOYOIIHH
KOHTPMEP, KOPPEKTUPOBATH IPUHHUMAEMbIE PELICHUS U JACHCTBUS,
(bopmynmpoBaTr W = OHEHUBATH PHUCKH H  IIOCJIEJICTBUS,
(opMupoBaTps ONIbIT.
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METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaTbl OCBOCHHSI IPOrpaMMBbl  y4eOHOTO
rnpeaMeTa «Maremaruka» XapaKTepU3yIoTCs OBJIaJICHUEM
VHUBEPCANLHBIMU ~ NO3ZHAGAMENbHBIMU  OCliCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PeYIAMUEGHbIMU
oelicmeusamu.

1) Vuueepcanvhvle — no3nasamenvHvle — Oeicmeus — 00ecnevusaiom
Gopmuposanue  O6A3068bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoenue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; NnpuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — Oonepayuil, ymeHuil pabomambv ¢
uHgopmayuet).

ba3oBrle nornueckue nencTBUS:

— BBISIBISITH M XapaKTepPHU30BaTh CYMIECTBEHHBIC MPU3HAKU
MaTeMaTUYCCKHUX OOBCKTOB, TMOHSATHI, OTHOIICHHH  MEXIY
HOHSITHUSIMH; ¢popmynupoBarb onpeiesIieHUs THOHSITHI;
YCTaHaBIMBATh CYIIIECTBEHHBIN NMIPU3HAK KJIaCCU(HUKAIINN, OCHOBAHUS
JUIst 000OIIeHNST 1 CPaBHEHUSI, KDUTEPUHU MPOBOJIMMOIO aHAJIN3a;

— BOCIIPUHHUMATB, dbopmynupoBath HM  peoOpa3OBHIBATH
CYXXKACHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIIbHbIC, SIMHUYHbIC, YaCTHBIC
¥ 00IIHe; YCIOBHBIC,

— BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U
npotuBopeuns B paKTax, JaHHBIX, HAOIOICHUSIX U YTBEPIKJICHUSX;
npeuiaraTb KPUTEPHUU JJIsl  BBISIBICHHUSI 3aKOHOMEPHOCTEH H
NPOTHUBOPEYN;

— Jenath BBIBOABI C  HCHOJB30BAHWEM 3aKOHOB  JIOTHKH,
JIEAYKTUBHBIXU MHJYKTHBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUYEHUN 10
aHAJIOTHUH;

— pa3oupaTh [QOKa3aTeJIbCTBA MATEMAaTHYECKHX YTBEPIKJICHUU
(mpsAMBIE U OT IPOTUBHOTO), MPOBOJAUTHE CAMOCTOSTEIBHO HECIJIOKHBIE
JI0Ka3aTeabCTBa MaTeMaTHYEeCKHX (axros, BBICTPanBaTh
apryMeHTanuio, MIPUBOJIUTH MIPUMEPBHI u KOHTPIIPHUMEDPHI;
00OCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

— BBIOMpATh CIIOCOO pemieHus y4deOHOW 3amaud (CpaBHUBATH
HECKOJIbKO BAapMAHTOB PEUICHUs, BEIONpaTh HanbOojee IOIXOASIINIC
Yy4E€TOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTECPHUEB).

ba3oBbie ucciaenoBaTenbCKue ACHCTBUS:

— HCHOJIb30BAaTh BOIIPOCHI KaK HUCCIEN0BATEIbCKUIT HWHCTPYMEHT
MO3HAHUS; (POPMYIHPOBATH BOMPOCH], (GPUKCHUPYIONINE TPOTUBOPEUHNE,
mpoodJIeMy, CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
(opmupoBaTh TUNOTE3y, ApryMEHTHPOBATH CBOIO ITO3ULIMIO, MHEHHE;
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— MPOBOAUTH [0 CAaMOCTOSITEJIbHO COCTaBJICHHOMY ILIaHY
HECJIOKHBIN JKCIIEPHUMEHT, HeOOoJIbIIIOe HCCIIeIOBAHUE 1o
YCTaHOBJICHUIO ocobeHHocTel MaTEeMaTHIECKOTO 00BeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

— CaMOCTOSITCIIFHO (OPMYJIUpOBATH OOOOIICHUS W BBIBOJIBI MO
pe3yJibTaTaM NpPOBEAEHHOTO HAOIIOICHUS, UCCICIOBAHUS, OI[CHUBATH
JIOCTOBEPHOCTH IOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00OOIIICHUI;

— MMPOTHO3UPOBATH BO3MOXKHOE pa3BHUTHE IMpoOIecca, a TaKxKe
BBIJIBUTATh IPEAIIOIIOKEHUSI O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unhopmanmeii:

— BBISIBIISITH HEIOCTATOYHOCTh W HM30BITOYHOCTH HWH(pOpMaINH,
JTAaHHBIX, HCOOXOAUMBIX NJIS PEIICHUS 3aJaqu;

— BEIOHMpATH, aHaJIM3UPOBATh, CHCTEMaTU3UPOBATH u
WHTEPIPETUPOBATh HH(OpPMAIMIO pa3IMYHBIX BUIOB U  (popm
IpEACTaBIICHU;

— BBIOHpATH bopmy MIpeaCTaBICHUS nHpopmanumn u
WJUTIOCTPUPOBATh pellaeMble 3aJla4yd CXeMaMH, JuarpamMMaMi, WHOU
rpaduKoOM U UX KOMOUHAIIUSIMU,

— OLICHUBATh HAaA&KHOCTh HWHPOPMALHMU MO KPUTCPHSIM,
MPEUIOKESHHBIM yUHUTEIEeM 158)071 chOopMyJIMPOBAHHBIM
CaMOCTOSITEIBHO.

2) YHueepcaﬂbele KOMMYHUKamueHble oelicmeusi obecneuusam
cd)opMupoeaHHocmb COYUAIIbHBIX HABBIKOB O6yllai0WMXC}Z.

OO01enue:

— BOCHIPUHUMATH U (POPMYITHUPOBATH CY>K/JICHHUSI B COOTBETCTBHUH C
YCIOBUAMU U LECIISAMHU O6IHCHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpa>XaTb
CBOIO TOYKY 3p€HHUA B YCTHBIX W MNMUCBMCHHBLIX TCEKCTaX, JaBaTb
IMOSICHEHHSI 110 X0y PEUISHUs 3a7laqi, KOMMEHTHPOBATh MOJYUYCHHBIN
pe3ynbTar;

— B XOJe OOCYXIEeHHsS 3aJaBaTb BOMNPOCHI II0 CYHIECTBY
o0cyx1aeMOl TeMbl, TpOOJIEMBI, pemaeMol 3ajladi, BHICKA3hIBATh
nacu, HaAICJICHHBIC Ha IIOUCK PCIICHUA, COIIOCTABJIATHL CBOU
CYXXKIEHHUsI C  CYXIECHHMSIMH  JPYyrHX  YYacTHHUKOB  JMajora,
00Hapy’KMBATh PA3JINYNE U CXOACTBO ITO3ULINIT; B KOPPEKTHOH (popme
(opmynupoBaTs pa3HOTIIACHUS, CBOU BO3PaAXKECHUSI;

—_— IpeaACTaBJIATE PE3YJbTAaThl PCIICHUSA 3aaadr, SKCIICPUMCEHTA,
WCCIENOBaHMUsA, IIPOSKTA; CaMOCTOSTEIbHO BBIOMpaTh (Qopmar
BBICTYIUIEHUSI C Y4YE€TOM 3aJlad IIPE3CHTAIlMM W OCOOEHHOCTEH
ay JUTOPUH.

CoTpyIHUYECTBO:
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— [OOHUMATh W HCHOOJB30BATh IIPEHUMYIIECTBA KOMAaHIHOW H
WHIUBUIYaTbEHON padoTsl opu peleHun y4aeOHBIX
MaTeMaTHYEeCKUX 3aj1ad;

— TIIpUHUMATh IEeJIb COBMECTHOM JIEATEIIbHOCTH, MJIaHUPOBATH
OpraHMu3alMi0 COBMECTHOW paboThl, pacHpeneisiTb BHIBI padoT,
JIOTOBApPUBATHCS, 00CYKIAAaTh MPOIIECC U pe3yIbTaT padoThl; 0000mIAaTh
MHEHUS HECKOJIBKUX JIONCH;

— ydYacTBOBaTh B TPYNHOOBEIX ¢dopmax padoTel (0OCyXIeHUs,
OOMEH MHEHHSIMHU, MO3T'OBBIC IITYPMBI U JIp.); BBIIOJIHITH CBOIO 4acTh
paboThl M KOOPAMHHPOBATH CBOM JACUCTBHSI C JPYTMMH YJICHAMH
KOMaH/bl; OLICHMBATh KAa4YeCTBO CBOET0 BKJajaa B OOIIUI HMPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvnuvie  pecynsamuensie  Oeiicmeus — obecnevugarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

CamoopraHu3anusi:

—  CaMOCTOSTEJBHO COCTABIISITh IUIaH, AJITOPUTM PEIICHHUS 3a1a9l
(nu ero 49acTh), BBIOMPATh CIIOCOO pEIICHHsS C yIETOM HMEIOIIHUX CS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh WU
KOPPEKTHPOBATh BAPHAHTHI PELICHUN ¢ y4éTOM HOBOW MH(POpPMALIHH.

CaMOKOHTpOJIb:
— BIJIQZETh CIIoco0aMM CaMOIIPOBEPKH, CAaMOKOHTPOJIS ITpollecca
U pe3yabTaTa pelleHus] MaTeMaTHueCcKOl 3a1auu;
— TIpeABUJETH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpPH
pelIeHnn 3ajlayd, BHOCHUTH KOPPEKTHUBBEI B JESITEJIBHOCTH HAa OCHOBE

HOBBIX O6CTO$[TCJ'II)CTB, HaﬁHeHHBIX OHII/I6OK, BBISABJIICHHBIX
TPYAHOCTEMU;
—_— O CHUBATH COOTBECTCTBHC pe3ylibTara ACATCIBHOCTHU

[IOCTABJICHHOMU LIEJIN U YCJIOBHUSIM, OOBSICHSATH IPUYHHBI JIOCTHIKCHUSI
WM  HEAOCTWI)KEHHUsI IIeJIM, HaXOJAWTh OIIMOKY, IaBaTh OIEHKY
MpUOOPETEHHOMY OIIBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHble pe3yibTaThl OCBOSHUsI I[IpumepHoil paboueid
MIpOTpaMMBbl 110 MaTeMaTHKE IPEACTaBJICHBI MO rojaM OOydeHHs B
CIeIYIOMMX pa3jielaXx NporpaMMBl B paMKaX OTJCIBHBIX KypPCOB: B
5—6 kiaccax — kypca «Marematuka», B 7—9 Kilaccax — KypcoOB
«Anredpa», «I'eomerpus», «BeposTHOCTh U CTATUCTHKA.

Pa3ButHe oruyeckux npeacTaBIeHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYIISCTBIISIETCA HA MPOTSDKEHHUH BCEX JIET OOYYEeHHUS B
OCHOBHOM IIKOJ€ B paMKaX BCEX Ha3BaHHBIX KYypCOB.
IIpenmnomnaraercs, 4YTO BBIIYCKHUK OCHOBHOM IIIKOJIBI CMOJKET
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CTPOUTH BBICKa3bIBAaHUS u OTpHIIAHUS BBICKa3bIBAHUMH,
pacrio3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS, IMPUBOIUTH
OPpUMEPBI U KOHTPIIPUMEPEHI, OBJIaACCT MMOHITUAMH: OIIPEICIICHNE,
akchoma, Teopema, J0Ka3aTeIIbCTBO — U HAYYHUTCS UCIIOJIH30BaTh
WX IPU BBITIOJIHCHUU YYCOHBIX U BHCYUYCOHBIX 3aj1ady.
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PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJIACCbI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

ITpuopureTHBIMU 1EJISIMU OOyYEHHUsI MaTeMaTHKe B 5—6 kiraccax
SIBJISTEOTCSI:

— TpomoKeHHe (OPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKHX
TOHSATHHI (aucno, BEIIMYHMHA, TeoMeTpHuYecKas durypa),
o0ecreYnBaroIInX MIPEEMCTBEHHOCTh u MEPCIIEKTUBHOCTH
MaTeMaTH4YeCKOro oopa3zoBaHus 00y4arOIInXcs;

— pa3BUTHE HMHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcsi, NO3HABATEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHU, HHTEepeca K U3yYCHUI0 MaTeMaTHKH;

— TIOoJBEJCHHE O0ydarolMXCsl Ha JTOCTYITHOM JJIsi HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHKHU U OKPYIKAIOIIEro MUpPa;

— ¢opMmupoBaHue (byHKIIMOHATBHOM MaTeMaTH4YeCKOH
rPaMOTHOCTH: yMEHHs paclo3HaBaTh MaTeMaTUYECKHE OOBEKTHI B
peaJIbHBIX )KU3HEHHBIX CUTYalHsIX, IPUMEHSTh OCBOCHHBIC YMEHUS JIJIsI
pelUIeHNnsT TNPaKTHKO-OPUEHTHUPOBAHHBIX 3a7ad, HHTEPHPETUPOBATH
MOJIydeHHBIC pe3yJIbTaThl MW OIICHHBAaTh WX HAa COOTBETCTBHE
IIPAKTUYECKOU CUTYaLUU.

OCHOBHBIE JINHUHU COJZEPKAHUS Kypca MaTeMaTHKH B 5—~6 Kiraccax
— apudmeTHyeckass M TeOMETpHYecKas, KOTOpPbIE Pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHaKO, HE HE3aBHUCHMO OJIHa OT JPYyro¥, a B TECHOM KOHTaKTe€ M
B3anUMOJIeUCTBHU. Takxke B Kypce NPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTAMHU aJITeOpbl U ONMUCATEIbHON CTATUCTHUKH.

HNzyuyenne apudMeTHUECKOro Marepuajia HadyMHaeTcs  CO
CHUCTEMaTH3allMl W pa3BUTHS 3HAHWH O HaATypaJbHBIX YHCIAX,
MMOJIyYEeHHBIX B HadaJbHOW mIKoJie. [Ipyn 3TOM cOBepIIeHCTBOBAaHHE
BBIYHCIIUTEIILHONW TEXHUKU U (OPMHUPOBAHUE HOBBIX TEOPETHUYECKUX
3HAaHUH COYETaeTCsA C Pa3BUTHEM BBIYMCIUTEIBRHON KYJIBTYPHI, B
YacTHOCTH € 00yYeHHEM NPOCTEHIINM TpruEMaM NMPUKUIKH U OIIEHKH
pe3yipTaTOB  BBIUYHCICHHMH. M3ydeHme  HaTypalbHBIX  YHCEN
npojoJKaeTcst B 6 Kjacce 3HaKOMCTBOM C HadaJIbHBIMU MTOHSITHUSIMU
TEOPUU JIEITUMOCTH.

Jpyroii KpyIHBIH OJI0K B COJIep)KaHUN apuPMETHIECKON JINHUHA —
3T0 ApoOu. Hayaso u3y4yeHus OOBIKHOBEHHBIX M JICCSITUYHBIX ApoOei
OTHECEeHO K 5 kiaccy. DTO mepBbIl dTanm B OCBOCHHUHU JpoOe, Korma
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH, ITOHSTHUSIMH TE€MBI.
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TIpu 5TOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEIIECTBYET U3YyUYCHHUIO JIECSITHYHBIX ApoOei, 4To 11esaecoo0pa3Ho
C TOYKH 3PEHHUS JJOTUKH U3JI0KEHUs YUCIIOBOM JIMHUH, KOTJa IpaBuia
NEWCTBUM C JAECATHYHBIMH OpPOOSIMH MOXXHO OOOCHOBaThH YXKe
U3BECTHBIMU anropuTMaMu BBITIOJTHEHUSI nercTBuit c
OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU
pacmIMpUT  BO3MOXKHOCTH  JUII TOHHUMAaHHS  OOydYaromIMMUCS
MPUKJIAJHOTO NPUMEHEHHUs] HOBOH 3alHUCH NPU HU3YUYCHUHU JPYTUX
MpeIMETOB W MPU MNPAKTHYECKOM Hcroiib3oBanun. K 6 kiaccy
OoTHecEH BTOpPOH »Tam B U3YYCHHUHM JpOOEH, TAe HTPOUCXOIUT
COBEPIICHCTBOBAHME HAaBBIKOB CpPaBHEHHUSI W IIPEoOpa3OBaHUS
po0Oel, OCBOGHHWE  HOBBIX  BBIYUCIUTEIBHBIX  aJIlOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYMCIEHHUH, B TOM YHCIE 3HAYEHUU
BBIP@XXEHUM, CONEpPIKAIINX U OOBIKHOBEHHBIC, U ICCSITUYHBIC IpoOH,
YCTAHOBJICHUE CBsI3€d MEXJYy HHUMH, PacCMOTPEHHE IIPUEMOB
pemieHust 3amad Ha Japobu. B mHawame 6 kiacca HOPOHUCXOIUT
3HAKOMCTBO C MOHATHEM IPOLEHTA.

OCOOCHHOCTBIO HW3YUYCHHS IIOJIOKUTEIIBHBIX W OTPHLATEIBHBIX
qucesl SBIAETCS TO, YTO OHM TakKXe€ MOTYT paccMaTpUBaThCs B
HECKOJIbKO JTamoB. B 6 kijacce B Hayajle H3YyYEHUS TEMBI
«ITonokuTenpHBIE U OTPUIIATEIbHBIC YHCJIA» BBIJACISICTCS MOATEMA
«Ilenbre uncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHLATEIbHBIMU
quciaaMu U JEUCTBUSAMHU C MHOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMHA
YHUCJIaMU MPOUCXOAUT Ha OCHOBE COAEPIKATEJIBHOIO Ioaxona. DTo
MMO3BOJISIET HA JOCTYIHOM YPOBHE TIO3HAKOMHUTBH yYalllUXCH
MPAKTUYECKH CO BCEMH OCHOBHBIMM MOHSTHUSIMH TEMBI, B TOM 4HUCJE
U C TIpaBUJIaMH 3HAaKOB MpPU BBINOJHEHUU apUDMETHYSCKUX
nercTBuil. MI3ydyeHre panimoHalbHbIX YHCEJI HA 3TOM HE 3aKOHYHUTCS,
a Oyzer NHpoOAOIKEHO B Kypce anreOpsl 7 Kjacca, 4TO CTaHEeT
CIEAYIOIIUM MOPOXOJAOM BCEX HNPUHIMUIINAIBHBIX BOIPOCOB, TEM
caMbIM pa3JieJIeHHe TPYAHOCTEH oOJyieryaeT BOCIPHUSITHE MaTepHuala,
a pacmpenelieHHWE BO BPEMEHH CHOCOOCTBYET  HPOYHOCTH
MMpUOOpeTaeMbIX HABBIKOB.

IIpu oOyuyeHHMHM pEIIeHUI0 TEKCTOBBIX 3ajJady B 5—6 kiaccax
HUCTIONB3YIOTCS apudMeTUdecKue TMNpUEMBI pemieHus. TeKCTOBBIe
3aJ1a4un, periaeMble IpH OTPaOOTKE BBHIYMCIUTEIbHBIX HABBIKOB BS5—
6 kJraccax, paccMaTpPUBAIOTCS 3aJa4vM CJIEAYIOIUX BHUJIOB: 3aJa4M Ha
JBUKCHUE, Ha  YacTwy, Ha  IOKYIKH, Ha  pabory w©
MPOU3BOAUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLIEHUS U OPOMOPLHU.
Kpowme Toro, odyuaronuecs: 3HaKOMSITCS ¢ MpUEMaMH PELICHUs 3a1a4
nmepeObopoM  BO3MOXHBIX  BapHaHTOB, yd4aTrcs  paborate C
nHopmanuei, mpeacTaBiIeHHON B ¢opme TabIUI WIIN JUarpaMM.

B IIpumepHol paboueit nporpamMme npeayCMOTPEHO
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dopmupoBanue MPOTICICBTUICCKUX anreOpandecKux
npescraBjieHuii. bykBa Kak CHUMBOJI HEKOTOPOTro 4YHcia B
3aBUCHMOCTH OT MaTEeMaTHIYECKOTOKOHTEKCTa BBOJIUTCS ITOCTEIICHHO.
BykBeHHass CHMBOJWKA HIMPOKO HCIIONB3yeTCsl MPEKIE BCEro s
3anucy oOIUX YTBEPKACHUH U MPEUIOKSHUH, GOpMyII, B YaCTHOCTH
JUISL  BBIYMCJIICHUSI TC€OMETPHUYECKHMX  BEJIIMYMH, B  KayeCTBE
«3aMECTHUTEeNs» JHCIa.

B kypce «MaremaTtukn» 5—6 KiraccoB IpeJcTaBiieHa HarjsaHas
reoMeTpHsi, HalpaBJIEeHHAs: HAa pa3BUTHE OOPa3HOrO MBIIICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXCHUsI, N300pa3sUTECIbHBIX YMEHHUH. DTO
BaXKHBIA 3Tan B U3yUYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarJsITHO-IPAaKTHUYECKOM YPOBHE, OITMpAeTCsl Ha HarJIsiIHO-
oOpa3HOe MBIIUJICHHE OOydJarommuxcs. boipImas pojib OTBOIHTCSA
MIPaKTUIESCKOHN IS TEIbHOCTH, OTEBITY, SKCIEPUMCHTY,
MozaenupoBanuio. OOydarommecss 3HAKOMSITCSI C T€OMETPUYECKUMU
¢urypamMm Ha IUIOCKOCTH W B MPOCTPAHCTBE, C UX NPOCTCHITUMU
KOH(pHUTypanusiMi, ydaTcsi U300pakaTh WX Ha HEJIUHOBAHHOU U
KJeTdyaTol Oymare, paccMaTpUBaIOT UX ODpOCTeulnine cBoicTra. B
Oporecce M3YYCHUS HATrJSAHOW T'€OMETPUM 3HAHUs, MOJYYCHHBIC
oOyJaromuMucs B HadaJIbHOW MIKOJIC, CHUCTEMaTU3UPYIOTCI U
pacumpsroTcs.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yuyeOHOMY IulaHy B 5—6 kjaccax wu3ydaeTcs
WHTErPUPOBAHHBIN TpeameT «MareMaThka», KOTOPbIH BKIIOYAET
apuMEeTHYCCKUIT MaTeprual U HATSIAHYIO T'€OMETPHIO, a TaKKe
IIpONCACBTUYCCKNE CBCIACHUS U3 anrerLI, BJIEMCHTHBI JIOTUKHU U
Ha4vana OlMcaTeIbHOW CTATUCTUKH.

V4eOHbIH J1aH Ha U3y4YeHUEe MaTeMaTUKU B 5—6 kiraccax OTBOJIUT
HE MeHee 5 y4eOHBIX YacOB B HEJIENI0 B TE€YEHHE KaXKIOTO Toja
o0yuenwus, Bcero He MeHee 340 y4yeOHBIX YacoB.

COJAEPXAHME YYEBHOI'O KYPCA (110 T'OJIAM OBYYEHU )
5 kmacc

Hamypansusie uucna u nyo

HarypanbHoe wuwuciio. Psa  HatypanbHbix uuceld. Ywucno O.
MN3o00paxkenne HaTypaJIbHBIX YHCEJI TOYKAMH Ha KOOPJIMHATHOU
(9uCcI0OBOM) MPSAMOH.

ITosunmonHast cucremMa cuuciaeHus. Pumckass Hymepanus Kak
IIPUMEP HENMO3ULIMOHHOW CUCTEMBI cuuciieHus. JlecsiTuuHas cucrema
CUHCJICHUS.
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CpaBHEHHE HATypPaJIBHBIX YHCEJ, CPABHEHUE HATYPaJIbHBIX YHCE
¢ HynéM. CriocoObl cpaBHeHMs1. OKpyrileHHe HaTypajbHBIX YHCEI.

Cro)XeHue HaTypalIbHBIX YHCEJI; CBOWCTBO HYJISI IPU CIIOKCHUM.
Brerauranme kak jgeiicTBue, oOpaTHOE CIIOXKEHUIO. YMHOXKEHHE
HaTypaJbHBIX YHCEJ; CBOMCTBA HYJS M CAMHUIBI IPH YMHOKCHUH.
Jenenue kak naelcTBHe, OOpaTHOe YMHOXKEHHIO. KOMITOHEHTHI
JIeWCTBUM,  CBsI3b  Mexay  HuUMH. IIpoBepka  pe3syibrara
apumeTrnyeckoro aeicTeus. IlepeMecTUTEIbHOE U COYETATEIIHLHOE
CBOMCTBa (3aKOHBI) CJIOXKEHHUS M YMHOXXCHHS, pacHpeIeIuTeIIbHOE
CBOMCTBO (3aKOH) YMHOXEHHUSI.

HUcnonp3oBanue OykB Juisi OOO3HAYEHUSI HEU3BECTHOTO
KOMITOHEHTa U 3alUCH CBOUCTB apU(PMETHUCCKUX JICHCTBHUU.

Jenurenun W KpaTHBIE YHCIA, Pa3IOXEHHUE Ha MHOMHUTEIH.
ITpocTeie u cocTraBHbIe uyncia. [Ipuznaku nenmmumocTtH Ha 2, 5, 10,
3, 9.JleneHue C OCTaTKOM.

CrernieHb C HaTypaJbHBIM HOKa3aTeJIEM. 3alHuCh YHClia B BHUJE
CYMMBI Pa3psaHbIX CIAaraeMbIX.

YucmoBoe BbIpa)kKeHHE. BrpluncieHne 3Ha4YSeHUH YHCIOBBIX
BBIDA’KEHUM; MNOPSINOK BBIINOJHEHUs AecicTBuil. Mcrnonbs3oBaHue
IpU  BBIYUCICHHUSIX I[E€PEMECTUTEIBHOIO W  COYETaTeIbHOTO
CBOMCTB (3aKOHOB) CJI0XXEHHUS W YMHOXXEHUsI, PACIPEeACIINTEIbHOIO
CBOMCTBAa YMHOXCHHUSI.

Jlpoou
IIpencraBnenue o npodU Kak CrocoOe 3amyCH YacTH BEJIMYHHBIL.

OO0bikHOBeHHBbIe ApoOu. [IpaBHibHBIE W HeElNpaBUIIbHBIE JIPOOU.
CwMmerranHast Apo0Ob; MOPEICTaBICHUE CMEIIaHHOW JIpoOu B BHIC
HEOpaBWILHOW JIpoOM ¥ BBIJACICHHE IICJIOW YacTH dYHCIa W3
HenpaBUJIBLHONU npodu. M3o0pakeHue apobdeit ToukaMu Ha YUCIOBON
npssmoii. OcHOBHOe cBoHcTBO Japobu. Cokpamienue apooeit.
ITpuBenenne qpobu k HOBOMY 3HaMeHaTenr0. CpaBHEHUE IpOOCii.

CroxeHue U BEIYUTAHUE Ipo0eil. YMHOXKCHHE U AeJIieHUe npo0eii;
B3auMHO-OOpaTHBIC IpoOHu. HaxoK/IeHHe YacTH IeJI0r0 U IeJI0T0 I10
ero YacTH.

Hecsatuunas 3ammcek npooOeii. [IpeacraBieHne IecITUIHON ApooH
B BUJIC OOBIKHOBEHHOM. 300paxKeHHEe IECITUUHBIX IpOOei TouKaMu
Ha 9UCJIOBOI mpsimoii. CpaBHEHHE OECATUYHBIX JPOOCH.

Apudpmernyeckue  ACHCTBHA C  JCCATHYHBIMH  JIPOOSIMU.
OKpyTJICHHUE NSCATUYHBIX TPOOCH.

Pewienue mexcmoguvix 3a0au
Pemnrenne TEKCTOBBIX 3adad  apuUPMETHIECKHM CITOCOOOM.
Pemenune mormueckux 3anad. Pemienme 3amau mepebopoM Bcex
BO3MOJXHBIX BapHWaHTOB. lMcmonp30BaHWE NOPU PCEUICHUH 3ajiad
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TAOJINIL U CXEM.

Pemienne 3apad, cojiep>Kaniux 3aBHCHMOCTH, CBSI3BIBAOIIIAC
BEJIMYUHBI: CKOPOCTh, BpPEMsl, PACCTOSHHUE; II€HA, KOJHUYECTBO,
CTOUMOCTh. ENWHUIIBI u3MepeHus: Macchl, O00BEMa, IICHBI;
paccTosiHusI, BpeMeHH, CcKopocTu. CBI3b MEXKIy eIUHHUIIAMHA
U3MEPEHUS KaKTOW BEITHIUHEL.

PenreHue OCHOBHBIX 3ajlad Ha APOOU.

IIpencraBinenne JaHHBIX B BUIE TAOIHUIl, CTOJIOYATHIX THUATrPaMM.

Haznaonaa ceomempusn

Harnsgaele npencraBieHns o ¢urypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpPe30K, JIy4d, Yyroj, JoOMaHas, MHOIOYTOJIbHUK,
OKpPY>KHOCTb, Kpyr. VYroua. Ilpsamoii, ocTpslii, Tynou wu
pa3BEPHYTHIN yTIJIbI.

JnuHa oTpe3ka, MeTpuUYecKHe €JWHWULbI AIWUHBL JinHa
JIOMaHOM, NMEepUMETp MHOroyrojiabHuka. M3mepeHue U noctpoeHue
YTJI0BC ITOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele tnipencraBieHuss O (¢urypax Ha IJIOCKOCTH:
MHOTOYTOJIBHUK; NOPsIMOYTOJIBHHUK, KBaJpaT; TPEYyTOJIbHUK, O
paBeHCTBE QUTYD.

N306paxxeHne ¢uryp, B TOM UYHCIIE Ha KJIETYaTOil Oymare.
ITocTtpoeHue kOoHUTYpalUi U3 YacTell MPsIMOM, OKPY>KHOCTH Ha
HEIWHOBAaHHOW W KkieTdaTtoil Oywmare. lcrmomp30BaHHME CBOWCTB
CTOPOH U YTJIOB MPSIMOYTOJIBHUKA, KBaJpaTa.

IImomans NpAMOYTOJBHHKA U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, n3o0paxEHHBIX Ha
KJeryaTtoi 6ymare. EqHUIIBI M3MEpEHUs TUIOMIAH.

Harnsiiaple mnpejacTaBiieHHsT O IPOCTPAHCTBEHHBIX (Urypax:
NPSAMOYTOJIbHBIN napaJjuieJIeNuIe I, KyO, MHOTIOI'paHHUKH.
MN3o0paxkenne NpocTeHIINX MHOTOTPAHHUKOB. Pa3BEpTkH Kyba m
napasenaenunena. Co3manue Mojeneilt MHOTOTpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTWJIMHA W JP.).

O0BEM HOPAMOYTOJBHOTO MNapajuiesienuiena, kKyb6a. Exuaums
U3MepeHus: oobéma.

6 xiacc

Hamypanvuvie uucna

Apudmernueckue I€HCTBUSI ¢ MHOTO3HAYHBIMU HaTypaJIbHBIMHU
YHCIaMU. YuciioBble BBIpAKEHUS, HOPs 10K AeNCTBU,
HCIIOJIb30BaHWE CKOOOK. Mcrosib30BaHWe TIpU  BBIYHUCIICHHSIX
MEPEMECTUTEIIBHOIO UM COYETATEIbHOTO CBOWCTB CIIOKEHUS U
YMHOYKEHUSI, pacrnpeneauTesIbHOTO CBOMCTBA YMHOYEHUS.
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OKpyTJieHHEe HATYyPaAIBHBIX YHUCEI.

JlenmuTenu v KpaTHBIC YWCIIa; HAMOOJIBINUK OOIHN JECITUTEITh U
HaumMeHbIIee oomiee KpaTHoe. JIeTMMOCTh CYMMBI U MIPOU3BCIACHHUS.
JleneHue ¢ ocTaTKOM.

Hpoou
OOBIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO APOOH, COKpalieHue

npoOeii. CpaBHeHHE U yHopsiiouynBaHue apooeii. Penienue 3amay Ha
HaXO0JICHUE YaCTH OT IICJIOT'O U I[EJIOTO MO ero 4yactu. J[poGHoe Yuciio
Kak pe3ysbTaT AeneHus. llpencraBieHne AeCATHYHON ApoOU B BHIE
OOBIKHOBEHHOI apoou " BO3MOYKHOCTbH npeacTaBJICHUS
OOBIKHOBCHHOU NIpoOW B BHUJC HCCATHYHOW. JlecsTuunbie ApodU u
MeTpHYecKas cucteMa Mep. ApudMeTHICCKHEe JSHCTBUS U YUCIIOBBIC
BBIPAXKCHUSI C OOBIKHOBCHHBIMHU U JACCSITHYHBIMHU JIPOOSIMHU.

OtHomrenne. Jlenenwe B JaHHOM OTHOIIEHWH. MacmrTao,
nponopuusi. IlpuMeHeHne nponopuyii Npyu peLICHUU 3aaa4.

ITousitTue mnpouieHTa. BpIumcieHue MPOIEHTa OT BEIWYUHBI U
BEJIUYHUHBI O €€ MpOLeHTY. BhIpakeHue MPOIEHTOB ACCITUYHBIMHU
npoOsimu. PemieHne 3amad Ha MPONCHTH. BRIpakeHWE OTHOIICHUS
BE€JIUYHUH B ONPOLIEHTaX.

Ilonosicumenvuvie u ompuyamebHvle YUCIA

ITonoxurensHble U OTpULIaTENbHBbIE Uncia. Llensie uncia. Moaynb
qyuciia, TeOMETpHUYEecKass HHTepOpeTrauyds MOIAYJs  4YHciaa.
M300pakeHre dYwHCE Ha KOOPIAWHATHOW TpssMoii. YwuciIoBbIC
npoMexxyTku. CpaBHeHHE dYHcel. ApHPMETHUYESCKUES HCHUCTBUS C
NOJIOKUTEJIbHBIMH U OTPULATEJIbHBIMU UHCIaMHU.

ITpssimoyronabHast cucreMa  KOOpAMHAT Ha  MJIOCKOCTH.
KoopauHatel TOYKH Ha IUIOCKOCTH, aOciucca W OpAudHarTa.
IToctpoenne Touek 1 GUTYp Ha KOOPAUHATHOU TIITOCKOCTH.

byxeennvie eviparcenusn

IIpumenenue OyKkB [JIs1 3aIUCH MaTEMAaTHYECKUX BBIPAXKEHUU U
npeioxkeHnii. CpoiicTBa apudMeTH4YeCKuX JeicTBUN. BykBeHHbIE
BBIDA)KEHUSI M 4YHCJIOBBIE IIOJACTAHOBKH. ByKBeHHBIE paBEHCTBA,
HaxOXXJCHUE HEW3BECTHOTO KOMMOHEHTa. Popmyisl; (GopMyibl
nepuMeTrpa M IUIOIIAJAM MPSIMOYrOJIbHUKA, KBajpara, oO0béma
rnapajuiesernuiiesia u Kyoa.

Pewienue mexcmoewvix 3aoau
Pemenue TeKCTOBBIX 3amad  apu@METHYESCKAM CIHOCOOOM.
Pemrenue normueckwx 3anad. Pemrenue 3agad mepeOoOpoM Bcex
BO3MO>XHBIX BapUAHTOB.
Pemienne 3azad, coaeprkamux 3aBUCUMOCTH, CBS3BIBAIOIITHUX
BEJIMUHUHBI: CKOPOCTb, BpEMsl, pacCTOSIHHE; L€Ha, KOJHUYECTBO,
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CTOUMOCTB; IIPOU3BOAUTECIBHOCTE, BpeMsl, 006EM padoThl. EnmnHNIIEI
U3MEPEHUsI: MAaCChl, CTOUMOCTH; PACCTOSIHUSI, BDEMEHHU, CKOPOCTH.
CBs3bp MEXKIY SANHUIIAMHA U3MEPCHUS KaKJ0I BEJIIMIUHBI.

Pemenue 3ajad, CBSI3aHHBIX c OTHOIIEHUEM,
MIPOTIOPIIHOHATBHOCTBIO BEJIMYUH, MIPOLICHTaAMU; peureHue
OCHOBHBIX 33a7a4 Ha APOOHUU MPOILICHTEHI.

Onenka u OPUKHU]IKA, OKpYyTJICHHUE pe3yabTara.

CocraBJiicHUE 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ 10 YCJIOBHUIO 3a1a4u.

HpeI[CTaB.]'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_[ n aguarpamm.
Crosbuareie AuarpaMMbl. YTCHHUC U MOCTPOCHHUC. YrteHue KPYTrOBbIX
AruarpaMm.

Haznaonaa ceomempusn

Harnsinaele npeacraBiieHuss 0 ¢GUrypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIy4d, Yyrojl, JOMaHas, MHOTIOYTOJbHUK,
9eTBIPEXYTONBHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

BzanMHoOe pacnosio)keHue JByX NOpsIMBIX Ha IUIOCKOCTH,
napajuieabHbIC IPSIMBIE, TIEPIICHANKYISIpHBIC TpsiMbIe. MI3MepeHnne
PACCTOSIHUM: MEXXy ABYMS TOUYKAMH, OT TOUKHU 10 OPSIMOM; JUIMHA
MapuipyTa Ha KBaJpaTHOM CETKeE.

HN3MepeHue W MOCTPOSHHUE YIJOB C MOMOUIBIO TPAaHCIOPTHUPA.

Bunsr TPEYTOJIbHUKOB: OCTPOYTOJILHBIH, OpsIMOYTOJIbHBIM,
TyHOYIOJIBHBIH; paBHOOEIPEHHBIIA, PaBHOCTOPOHHMUIA.
YeThIpEXYTOJbHUK, IIpUMEPHI 4eThIPEXYTOJIbHUKOB.

IIpsiMOYTONIBHUK, KBaJapaT: WCIIOJb30BaHHE CBOWCTB CTOPOH,
yrioB, amaroHasei. 3o0pa)keHHe reOMeTpHYecKHX QUryp Ha
HEJIMHOBAaHHOW OyMmare ¢ HCIIOJIb30BAaHUEM IUPKYJIs, JIMHEHKH,
yroJibHuKa, Tpancnoprupa. [locrpoenus Ha KjieTyaTol Oymare.

Ilepumerp w™MHOroyrosibpHuka. IloHsitue 1ulomEanu GUrypsbl;
CAWHHIIBI HW3MEpeHHusl momanu. IlpubnmkéHHOe U3MEepeHue
mIomanu ¢uryp, B TOM UYHCJIE Ha KBaJApaTHOM CeTKe.
[MpubnmxEHHOE N3MEPEHHE NIJIMHBI OKPYKHOCTH, TJIOMIAJIN KpyTa.

CuMMeTpusi: LIeHTpalbHasl, OCeBasi U 3epKajibHasi CHMMETPHH.
[TocTpoeHne cUMMETPUUHBIX (GUTYD.

Harnsiiaple mnpejacTaBiieHHsT O IPOCTPAHCTBEHHBIX (Urypax:
nmapajienenunes;, Kyo, npusmMa, nupamuaa, KOHYC, LWJIMHIp, LIap
n cdepa. HzoO6paxeHne npocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
pa3BEPTOK MHOTOTPAaHHHUKOB, UMJIMHApa U KkoHyca. Co3naHue
MoJeJIed IPOCTPaHCTBEHHBIX ¢uryp (u3 Oymaru, TIpOBOJIOKH,
IUTACTHUIJIMHA U JP.).

ITousitTne o006bBEMa; enuHUNBI u3MepeHUss o0BéMa. OOBEM
MIPSIMOY OJIBHOTO NapaJiesienurieia, Kyoa.
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IUIAHVPYEMBIE ~ TIPEJAMETHBIE ~ PE3YJITATBl ~ OCBOEHUS
MIPUMEPHOII PABOYEM TIPOTPAMMBI KYPCA (IO TOJIAM
OBYUEHHS)

OcBocHue yueOHOro kypca «Marematuka» B 5—6 kiaccax
OCHOBHO# MIKOJIBI JOJDKHO OOCCIICUYMBATH JIOCTHMIKCHHE CJICTYFOIINUX
MPEIMETHBIX 00Pa30BaTCIBHBIX PE3yJILTATOB:

5 xiacc

Yucna u eviuucnenus

— ITornMaTh U MPaBUIILHO YHOTPEOIISITH TEPMHUHBI, CBSI3AHHBIC C
HaTypaJbHBIMHA YHUCJIaMU, OOBIKHOBEHHBIMH M JAECATUUYHBIMHU IPOOSIMH.

— CpaBHUBATh MW  YHOOpSJAOYMBATH  HaTypajJbHbIE  YHCIA,
CpaBHUBATHB IIPOCTEHIIINX CIIydasX OOBIKHOBEHHBIE IPOOH, IECATUUHBIC
poou.

— COOTHOCHUTH TOYKY HAa KOOPAWHATHOM (YHCIIOBOIT) MpsIMOi C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypaJbHBIC YHCIIA
TOYKaAMH Ha KOOPJAMHATHON (YHUCIIOBOI) MPSIMOIi.

— BemonasATe apudmMeTHdecKkue AEUCTBHS C HATypPaIbHBIMHU
YHUCIIaMU, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTECHINIHUX CIIydasiX.

— BEITOTHATE IPOBEPKY, NPUKHUIKY PE3yIbTaTa BEIUHCICHUN.

— OKpyriaTh HaTypalbHBIC YHCIIA.

Pewenue mexcmogvix 3adau

—  Pemarp TekcToOBBIE 3a7auM apUPMETHUECKHUM CIIOCOOOM H C
IIOMOIIIFI0 OPTAaHM30BAHHOT'O KOHEYHOT'O mepedopa BCeX BO3MOKHBIX
BapUaHTOB.

—  Pemarp 3apaum, cojepikalipe 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSIHME; IlI€Ha, KOJWYECTBO,
CTOUMOCTb.

— Hcnonp3oBaTh KpaTKue 3aMnucHu, CXEMBI, TaOJIUIIEI,
0003HaYeHHS MIPHU PEIICHUHU 3aaad.

—  Ilomb3oBaThCsl OCHOBHBIMHM €IMHHIIAMH HM3MEPEHHUS: IICHBI,
MAacChl; PAacCTOSIHUSI, BPEMEHH, CKOPOCTH; BbIpa’kKaTh OJHU E€JIMHUIIBI
BEJIMYMHBI Yepe3 JApyTrHue.

— WN3BnekaTb, aHalIW3UpPOBATH, OllCHUBAThL  HUH(OPMAIIHUIO,
OpeACTaBIICEHHYIO B  Tabiume, Ha cTojnOdYaTod  mumarpaMmme,
MHTEPIIPETUPOBATH IPEJICTABICHHBIC JIaHHBIEC, UCIOJIb30BaTh JaHHbBIE
MPU pelIeHUN 3aad.

Haznaonaa zeomempus
—  Tlomp30BaThCs TEOMETPHUUSCKUMU TTOHSITUSMU: TOYKA, MpsiMasi,
OTPE30K, JIy4Y, YyroJ, MHOTOYTOJILHUK, OKPY>KHOCTh, KPYT.
—  IIpuBomuThs mpuMepbl OOBEKTOB OKPYIKAIOIIETO MUPA,
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HMEIMX (POopMy M3yUEHHBIX I'€OMETPUUYECKUX (GUryp.

—  Hcnonp3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH:
BEpIIIMHA CTOPOHA; C MHOT'OYI'OJIbHUKAMU: YIOJI, BEpPLINHA, CTOPOHA,
IHaroHallb; C OKPY>KHOCTBIO: paguyc, JuameTp, HeHTP.

—  MHzoOpaxkatp wW3y4YeHHBIE TE€OMETpHYECKHE (UTYpHl Ha
HEJIMHOBAaHHOM M KJeT4aTol OyMare ¢ MOMOIIBIO IUPKYJIS U JIMHEUKH.

—  HaxoauTtp JJIMHBI OTPE3KOB HEMMOCPEACTBEHHBIM U3MEPEHUEM C
IMOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW [UIMHBI; CTPOUTH
OKPY>KHOCTB 3aIaHHOTO pajuyca.

—  Hcnonp3oBaTh CBOWCTBa CTOPOH M YIJIOB MPSIMOYTOJILHUKA,
KBaJipaTa JJIsl UX ITOCTPOCHHUSI, BBIYUCICHUSI IUIOIAAN U IIEpUMETpA.

—  BpruucasaTh nepuMeTp M IJI0Maabk KBaapaTa, IpsIMOYTOJIbHHKA,
¢dburyp, cocTaBICHHBIX H3 HPSMOYIOJBHHUKOB, B TOM dYHCIe (QHUTYD,
n300pakEHHBIX Ha KJIeTdaToil Oymare.

— ITonp30BaThCs OCHOBHBIMH MCTPUICCKUMHU cIUHHNIaMu
UBMEPCHUA MJINMHBI, IJIOIIaau; BbIpaXxaTb OJHU C€AWHHUIIBI BCIIMYMWHDBI
yepes Apyrue.

—  Pacmno3naBatb rapaJjuieJeuIies, Ky0, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEplLIMHA, peOpo TpaHb, HU3MEPEHHUs; HAXOJUTh
U3MEpeHUs Napajuleienumnesna, Kyoa.

—  Bpruucmate 00béM Ky0a, napajuielienunelna no 3aJaHHBIM
U3MEPCHUSM, [OJIB30BaThCS SAUHULIAMH HU3MEPEHUs 00BbEMa.

— Pemath HecioXXHBIE 3a7adydl Ha U3MEPEHHE IE€OMETPHYECKHUX
BCJIMYUH B MPAKTHUYCCKUX CUTYyalUAX.

6 kimace

Yucna u eviuucnenus

— 3HaTh W TOHHUMATh TEPMHUHBI, CBSI3aHHBIE C pPa3IUYHBIMH
BUAAMH 4YHCEJI M cHoco0aMH HUX 3aIlllCH, IepexXoauTh (eciau 3TO
BO3MOYXHO) OT OJHOU (pOPMBI 3aIMCH YHCIa K IPYTOH.

—  CpaBHHBaTH U yIOPSIOYUBATH LIEJIbIE YUCIIAa, OOBIKHOBEHHBIE U
JIeCSITUHYHBIE IpOOH, CPAaBHUBATH YHCIIA OJTHOTO M PA3HBIX 3HAKOB.

—  BremmoaHsaTe, coueTas yYCTHbIE M IIHCBMEHHBIE NPHUEMBI,
apudmMeTHyeckre NEWCTBUS C HATypPaJIbHBIMM W ILEJbIMH YHCJIAMHU,
OOBIKHOBEHHBIMHU M JECATHUYHBIMH JPOOSIMH, IIOJIOKHUTEILHBIMH U
OTPULIATENBHBIMU YHUCIAMHU.

—  BpruncnsaTe 3HaYEHHWSA YHCIOBBIX BBIPAXXECHHUN, BBIMOIHATH
OPpUKUAKY W  OLIGHKY pe3yJbTaTa BBIUYUCICHUIH;,  BBIIIOJHSITH
npeoOpa3oBaHUsI YHUCIOBBIX BBIPAXXEHWH HAa OCHOBE CBOICTB
apudmMeTHIecKnx JeHCTBUM.

— COOTHOCUTH TOUKY Ha KOOPJIUHATHOU TIPSIMOIi C
COOTBETCTBYIOIINM €i YHMCJIOM M H300pakaTh YHCIIa TOYKaMHU Ha
KOOPJAUHATHON NpsIMOM, HAXOAUTH MOAYJIb UMCIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIAHHAT C
KOOpJAWHATAMU 3TOU TOUKH.

— OKpyrJisaTh MENbIe YHCJIa U JICCATUYHBIC APOOU, HAXOIHUTh
OPUOTHKCHUST YUCEIT.

Yucnoevie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHmoOTPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTEeNeHH YHMCJa, HAXOAUTh KBaJpaT U KyO dmcia, BEIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAXEHUH, COJIEpKAIUX CTEIEHU.

— Ilonp30BaTbcsl  mpU3HAKaMHU  JEJIUMOCTH, PaCKJIaJAbIBaTh
HaTypaJbHbIC YHCJIa HA HPOCThIE MHOKUTEIH.

— IToms30BaThest  MacmITaboM, COCTaBIISITH  IPOIMOPHUH U
OTHOMICHHUS.

— Hcmonp30BaTh OYKBBI JJIsI OOO3HAYCHUS YHUCEI OPH 3aIlUCH
MaTEeMaTHUYECKUX BBIPAKEHUN, COCTABISITh OYKBEHHBIE BBIPAXKCHUS U
(bopMyIibl, HAXOAUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUM, OCYIICCTBIISS
HEOOXOIUMBIC TTOJCTAHOBKH H IIPEOOpa30OBaHHUS.

— Haxoauth HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemarp MHOTOmAroBbsle TEKCTOBBIC 337a9l apHU(PMETHICCKUM
cnocoboM.

—  Pemarts 3a7a4y, CBsI3aHHBIC c OTHOIIICHUEM,
OPONOPIMOHAIBHOCTBIO  BEJIMYHH, IIPOLIEHTAMH; pemaTrbk TpHU
OCHOBHBIE 3a/1a4M Ha APOOU U MPOIICHTHI.

—  Pemarp 3amaum, conepikamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI: CKOPOCTh, BpEMs, PACCTOSIHHE, I[€Ha, KOJHNYEeCTBO,
CTOMMOCTb; IIPONU3BOIUTEIILHOCTh, BpeMsi, 00bEMa paboThl, UCTIOJIB3Y s
apudmMeTnyeckue JEeHCTBHUS, OIEHKY, NPUKHUIKY; I1O0JIb30BaTHCS
€IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

—  CocraBiisiTb OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  U3Bnekare uHOpManuUio, NMpeACTaBICHHYIO B Ta0iuax, Ha
JIMHEUHOH, cTooyaToi WU KpYroBoi auarpaMmmax,
WHTEPIIPETUPOBATH IPEJICTABICHHBIC TaHHBIC; UCTIOJIb30BATh JTaHHBIC
pU PEIIeHUHN 3a7a4.

— [IpencraBusiTe HHPOPMAIIUIO C TTOMOIIBIO TAOINI, TUHEHHON 1
CTOJIOYATON AuarpaMmMm.

Haznaonaa zeomempus
—  IlpwBomute mnpuMepbl OOBEKTOB OKpPYKAIOIIEro MHpa,
uMeromuXx  (GopMy  H3YYCHHBIX TI'€OMETPHYECKHX IUIOCKUX U
OPOCTPAHCTBEHHBIX (UTYP, HTPUMEPHl PaBHBIX W CHMMETPUYHBIX
puryp.
—  H3oOpaxkaTh ¢ HOMONIBIO MUPKYJIS, THHECUKU, TPAHCIIOPTHPA Ha
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HEJIMHOBAaHHON W  KJeT4aToil  Oymare  HW3ydeHHBIE  INIOCKHE
reoMeTpuyeckue pUrypsl U KOHQUrypamumu, CAMMETPHUYHbIE (QUTYPBI.

—  Ilomp30BaThCsl TEOMETPUUECKHUMH TMOHSITHSAMH: PaBEHCTBO
¢uryp, cuMMeTpHs; HCHOIB30BATh TEPMHHOJOTHIO, CBSI3aHHYIO C
CUMMETPHUENH: OCh CHMMETPHUH, LIEHTP CUMMETPHH.

—  HaxoauTe BeIWYHUHBI YIJIOB H3MEPEHHUEM C IOMOIIBIO
TpPaHCIOPTHUPA, CTPOUTH YTJIbI 3aJaHHON BEJIMUYUHBI, 10JIb30BaTHCS MPHU
pelIeHny 3a1a4 IpaJayCHONW MEepoil yIriaoB; pacro3HaBaThk Ha YepTekax
OCTpPBIH, NPAMOU, pa3BEPHYTHIA U TYNOU YTIJIbI.

—  BepluncnsaTte UIMHY JIOMaHOM, HNEpUMETP MHOTIOYTrOJbHHKA,
MOJI30BAaThCS E€AUHULIAMU HW3MEPEHUs JJIUHBI, BBIpa)kaTb OJHU
€IMHULIBI U3MEPEHUS JJINHBI Yepe3 ApyTHe.

—  Haxoautsk, ucnoyib3yst 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHUA:
MEXJy JBYMsI TOYKaMH, OT TOYKM [0 MpsIMOH, AJIUHY IyTH Ha
KBAaJIpaTHOM CETKE.

— Beraucisats TUIOIIATh ¢duryp, COCTaBJICHHBIX nu3
MIPSIMOYTOJILHUKOB, HCIOJIb30BaTh pa3OMEHNE Ha MHPSIMOYTOJIbHHUKH,
Ha paBHble QUIYpHI, JOCTpPaWBaHHUE JO MPSIMOYTOJIbHHUKA;
NOJb30BAaThCSI OCHOBHBIMH €IWHUIIAMH U3MEPEHHS IUIOIIAIH;
BBIpaKaTh OJTHU €AUHHUIBI U3MEPCHUS IJIOLIAAN Yepe3 ApyTHe.

— Pacmio3HaBaTh Ha MOJIENISIX U U300PAKESHUIAX TUPAMUY, KOHYC,
LUJIMHJIP, HCIIOJB30BaTh TEPMHHOJIOTHIO: BepllInHA, pedpo, TpaHb,
OCHOBaHUE, Pa3BEPTKA.

—  MHzoOpaxatp Ha KIeT4YaTOW Oymare MpPSMOYTOJBHBIHN
mapauieIIeIUIIe .

— Brruncnsate 06bEM NpAMOYTOJIBHOTO Tapaiienenumena, kyoa,
[10JIb30BaThCsI OCHOBHBIMU €JIMHULIAMHU U3MEpEeHUsi 00bEMa; BbI

— Pemaths HeciioXKHBIE 3a/1a4M HA HAXOXXJIEHHE I'€OMETPHISCKUX
BEJIMYMH B MPAKTHYECKUX CHTYaIHSIX.
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TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHN)
5 knacc (He menee 102 u)

Ha3Banue pasnena
(TeMbl) Kypca (4HMcI0

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eITeIbHOCTH 00yYAOUINXCS

4acoB)
HarypanbHble uncia.
JelicTBust c
HATYpPaJbHBIMH
qHcIAMHI
(23 v)

JlecsiTuaHasi cCHCTeMa CUUCIICHUSI.
Psin HATYPaIbHBIX qHCelT.
Harypanpusiii  psin. Yucmoo O.

HarypanbHble qucia Ha
KOOPJAMHATHON OpsIMOM.
CpaBHeHue, OKpYTJICHHUE
HaTypaJIbHBIX YHCEIL.

Apudmernueckne OeHCTBUS C
HAaTypaJIbHBIMHA YHCIIaMU.

CBo¥icTBa HYJISI IPU CIOXEHUH U
YMHOXXEHHUH, CBOWCTBA EIMHHUIBI

npu YMHOKCHUH.
ITepemecTutensHoe u
codyeTaTeabHOE CBOMCTBa
CIIOSKCHUS 17§ YMHOXEHUS,
pacnpeaenuTebHOe CBOWCTBO
YMHOXCHHUS.

Jlemutenn W KpaTHBIE 4YHCIIA,
pazinoxeHue qucia Ha
MHOXUTEJH. J[eJIeHne ¢ OCTaTKOM.
IIpocTele ™ cocTaBHBIE YHCIIA.

Yurarh, 3aNHCBIBATH, CPABHUBATH HaTypaJIbHBIC
yycia; mpemiaratb M 00CY:KIaThb  CHOCOOBI
YIIOPSIIOYMBAHUSI YHCE.

HN306paxkaTs KOOpPAMHATHYIO MPSIMYIO, OTMeYaTh
yycia TOYKAMM Ha KOOPAWHATHON  IIPsIMOM,
HAXO/JAUTh KOOPAUHATHI TOUKH.

HccnenoBarh cBOCTBAa HATYpaIbHOTO psifa, uncen 0
u 1 Opu CIOKEHUU U YMHOKEHHH.

Hcnonn30BaTh NMPaBUIIO OKPYIVICHUS HATypalbHBIX
YHhCell.

BeinoaHaTh apudgMeTHyecKHne JaelcTBHUA c
HATypaJbHBIMU YHCJIAMH, BBIYHCIATH 3HAYCHUS
YHCJIOBBIX BEIPAXKEHUNH CO CKOOKaMHU M 0e3 CKOOOK.
3anuceIBaTh IPOU3BEACHNE B BUC CTEIICHH, YUTATH
CTEICHH, HCIOJIL30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, TOKAa3aTeb), BBIYHCIASITH 3HAYEHHS
cTeneHel.

BuINOIHATH TPUKHAKY ¥ OUEHKY 3Ha4YeHUH
YHCJIOBBIX BBIP@KCHHH, MpeNIaraTb U NMPHUMEHATH
NPHEMBI IPOBEPKHU BBIYHCICHUMN.

Hcnonp30BaTh NPH BBIYUCIECHHAX IT€PEMECTUTEIEHOE
W COYeTaTeJIbHOE CBOWCTBA CIOXKECHHSI M YMHOXKEHHS,
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IIpusnaku neaumoctH Ha 2, 5, 10,
3,9.

Crenens c
[MOKa3aTeleM.

HaTypaJIbHBIM

YucnoBbIe BBIPAXXEHUS; MOPSIIOK
IICUCTBUM.

Permrenne TEKCTOBBIX 3a7a4 HA BCe
apudmeTnueckue necTBUs, HA
JBIDKEHHUE U TTIOKYIIKH

pacrpenenuTenbHoe CBOMICTBO YMHOKCHHSI;
dopmyaupoBaTte H NPUMEHATH NpaBUIa
peoOpa3oBaHUsl YHCIIOBBIX BBIP@KCHHII Ha OCHOBE
CBOMCTB apH(pMETHIECKUX ICHCTBUH.

Hccaenosarnb UYHCIJIOBBIC 3aKOHOMEPHOCTH,
BbIABUTaTh " 000CHOBBIBATH THINOTe3bl,
¢hopmyauposath 00001IeHNs1 W BBIBOABI  TIO
pe3ynbpTaTam MPOBEIEHHOTO HCCIIeIOBaHUS.
®opMyIHPOBATL  ONpeAeeHUs]  JEIUTeNns U
KpaTHOTO, HA3BIBATh JEJIUTEIIM M KpaTHBIC YHCIIA;
pacno3sHaBaTbh IIPOCThIE UM COCTaBHBbIC 4YHCIA;
¢opmynupoBaTh " npuMe-siTh NPU3HAKH
nenuMoctH Ha 2, 3, 5, 9, 10; npuMeHATH aJIrOPUTM
pa3loKEHUs 4ucia Ha IHOPOCTblE  MHOXKHUTEIU;
HAXOJMThb OCTATKU OT JEJICHUS U HEMOJIHOE YAaCTHOE.
Pacno3naBarthb HCTHHHBIC 51 JIO>KHBIC
BBICKA3bIBAHUS O HATYPAIbHBIX YUCIIAX, IPUBOJAUTH
npuMepbl u KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSI 1 OTPUIAHUS BBICKA3BIBAHUH O
CBOHCTBaxX HATYPaJIbHBIX YHCEI.

KoncTpynpoBaTh MaTeMaTH4YeCKHe MpPeNT0KeHHS C
MOMOIIBIO CBSI30K «U», «HIIM», ECIH..., TO...».
Pemars,  TekcTOBBIE 3aMauM  apU(PMETHUSCKUM
CIIOCOOOM, MCMOJb30BaTh 3aBHCHMOCTH MEXIy
BEIMYHMHAMH (CKOPOCTB, BpPEMsI, PacCTOSHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTBH JIP.): AHAJIU3HPOBATH U
OCMBICIMBATH TEKCT 3ajadn, nepedopmy.HpoBaTh
yCIIOBHE, U3BJeKaTh HEOOXOAWMBIE  JaHHBIE,
YCTaHABJAUBATL 3aBUCHUMOCTH MEXAY BEJIUYWHAMMU,
CTPOUTH JOTMYECKYIO LIETIOYKY PACCYXICHUN.
MopenupoBaTh X0/ pelleHHus 3aJadd C TOMOIIBIO
pUCYHKA, CXEMBI, TaOIUIIHI.
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IIpuBoauThL, pa3déuparb, OLEHUBATH Pa3IUYHBIC
pelIeHus, 3alIUCH PEIIeHUH TeKCTOBBIX 3a7ad.
Kpurnueckn ouneHuBaThb IIOIYyYCHHBIH pe3ylbTar,
OCYLIECTBJIAThL CaMOKOHTPOJIb, IIPOBEPsiA OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.
Pemate 3amaum c mnomomblo Iepedopa Bcex
BO3MOYKHBIXBAPUAHTOB.

3HAKOMHUTHCSI ¢ HCTOPHEi pa3BUTHs apuPMETHKH

Harasanast reomerpusi.
Jlunuu Ha mutockocTH (2

1)

Touka, npsimasi, OTpPE30K, JIy4d.
Jlomanasi. W3mepeHue AJIMHBL
OTpe3Ka, METPUUYECKHUE €IMHULIBI
n3Mepenust AuHbl. OKPYy>KHOCTHH

KpyT.

ITpakTryeckas pabota
«ITocTpoenue y30pa u3
OKPY>XHOCTEM».

VYrou. IIpsimoli, ocTpslii, Tynoil u
pa3BEpHyTHIN yribl. M3mepeHue
YTJIIOB.

IIpakTnueckas padora
«IlocTpoeHue yrios

Pacno3naBarhb Ha UepTexKax, puCyHKax, OonucbIBaTh,
HUCIIOJIB3YysT TEPMHHOJIOTUIO, U n306pamaTb C

MOMOIIBIO UYEePTEKHBIX HWHCTPYMEHTOB: TOUKY,
OpsIMyI0,  OTPE30K, JIyd, yroi, JIOMaHyIo,
OKPY>KHOCTb.

Pacno3naBaTb, NPUBOAUTHL NPHMepPBI OOBEKTOB

pearpHOrO MHpa, HMEMHUX (HOpMy H3yUSHHBIX
¢uryp, oneHUBaTh HX JUHEHHBIC pa3MepHI.
Hcnoap3oBaTe JIMHEHKY W TPaHCIOPTHP Kak
HHCTPYMEHTBI IS IIOCTPOSHHS M HU3MEPEHUS:
U3MepSATh JJINHY OTpe3Ka, BEIMINHY yTia; CTPOUTH
OTPE30K 3aJaHHOU JUTMHBI,yTOJI, 3aJaHHON BEITHYHHBI,
OTKJIAABIBATH IHUPKYJIEM paHBIE OTPE3KH, CTPOUTH
OKPY>XHOCTH  3aJjaHHOTO panmyca. H3o0paxkaThb
KOH(PUTYpallMi TEOMETPUUICCKUX (PUTYp M30TPE3KOB,
OKpY’KHOCTEH, HuX dYacTed Ha HEJIWHOBAHHOU U
KieTdaTod Oymare; mnpeajaraTb, ONHCLIBATH H
00CyKIaTh CMNOCOOBI, AJITOPUTMBbI TTOCTPOCHUS.
Pacno3HaBaTth U M300pakaTh Ha HEJIMHOBAHHOU U
KJIeTyaToil Oymare TpsMOM, OCTpBIH, TYIOi,
Pa3BEPHYTHINYTIIEI; CPABHUBATH YTJIBL.
BBIYHCJISITH [UIMHBI OTPE3KOB, JIOMAaHbIX.
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IoHUMATh M HCIOJIb30BATH NIPU PELICHUU 33124
3aBHCUMOCTH MCXK/y CIUHUIIAMHA METPUYCCKON CHCTEMBbI
Mep; 3HAKOMHUTBCSI C HEMETPHUSCKUMHU CHCTEMaMH Mep;
BBIPAkKATh [UIMHY B PAa3JIMYHBIX SAMHULIAX H3MEPCHHUS.
UccnenoBats GUTypsl B KOHGUTYPALMH, UCTIONB3YSI
urdpoBbIe pecypchl

OOBbIKHOBEHHbIE
apoou

(28 u

Jpo06s. ITpaBunbHEBIE u
HETPaBUJIbHBIC npo6u.
OCHOBHOE CBOWMCTBO  ApoOH.
CpaBHeHHE IpoOCit.

CrnoxeHnue u BBIYUTAHUEC
OOBIKHOBEHHBIX Ipobeit.
CwmemanHas ApoOb. YMHOKEHHUE
u neneHue  OOBIKHOBEHHBIX
npobeii; B3aUMHO-00OpaTHBIC
apoou.

Pemenne  TEKCTOBBIX  3ajad,
conepxkamux apobu. OCHOBHEBIS
3a7a9u Ha Ipoou.

ITpumenenne OyKB AJIsI 3aITUCH
MaTeMaTU4IeCKNX BBIPpAKECHUH
UIPEIIOXKESHUN

MoaeaupoBatb B rpadHYeCcKOl, MOpPeIMETHOU
dopme, c momMOmBIO KOMIBIOTEpAa IIOHSATHUS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH APOOBIO.
YuTaTh ¥ 3alMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
poOH, MpeIaraTh, 000CHOBBLIBATH H 06CYKIATh CIIOCO
ObI yIIOpPSIAOYHBAHUS JIPOOCii.

HN306pakaTe OOBIKHOBEHHBIE JpPOOM TOYKAMHU Ha
KOOPJIWHATHOM PsSIMOIA; HCIO0JIB30BaTh
KOOPIWHATHYIO NIPSMYIO JJIsI CPaBHEHUs ApOOeii.
@opMyJHPOBATh, 3aNHCHIBATHL € MOMOIIbI0 OYyKB
OCHOBHOE CBOICTBO OOBIKHOBEHHOM npobu;
HCMOJIb30BATh OCHOBHOE CBOWCTBO JpoOm s
COKpalieHus Apodeil u mpuBeneHus ApPoOH K HOBOMY
3HaMEHaTeNIo.

IIpencraBasiTb CMEUIAaHHYIO JApoOb B  BHJIE
HETMPaBWIBHON M BBIAEISITH LEIYI0 YacTh YHCIa H3
HEMpaBUJIBHOU Ipoou.

BoIinoaHsaTs apupmeTnyecKue neiicTBus c
OOBIKHOBEHHBIMU OpOOSMH; MNPHMEHATH CBOiiCTBa
apudMeTHIEeCKUX ACHCTBHI Ui  palMOHATH3AIUA
BBIYHCIICHUH.

BbINOJIHAT, NPUKHAKY ¥ OIEHKY pe3yJjibTraTta
BBIUMCIICHNH; MpeAaaraTb W MNPHMEHSATh HNPHEMBI
TPOBEPKH BHIUUCICHUHN.
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IIpoBoauTh McCIeI0BAHMS CBOMCTB IpOo0eii, onupasich
Ha 4YHCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
IIOMOIIBIO KOMIIBIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS
0 IIpo0siX, MPUBOAUTHL NMPHMePbI U KOHTPIPHUMEPHI,
CTPOUTH BbICKA3bIBAHUSI u OTpULIAHUS
BBICKa3bIBaHUIL.

PemiaTh TEKCTOBBIC 3a7ja4H, COJIEPIKAIINE TPOOHBIS
JIaHHbIC, U 3a/1a4d Ha HAXOXKICHHE YacTH LEJIOr0 U
[IEJIOTO 10 €r0 YacTH; BBISBJSTH HX CXOACTBA M
paziauyus.

MopenupoBaTh X0 PEILICHUS 3aJla4d C [IOMOILBIO
pHUCYHKa, CXEMBbI, TaOJINIIBI.

IIpuBoauTh, pa3déuparTh, OLEHUBATH PA3ITHUIHBIC
pelleHus, 3allUCU PELICHUN TEeKCTOBBIX 3ajad.
Kpurnueckn oneHumBaTh IIOJIYyYCHHBIM pe3yibTar,
OCYIIECTBIISITH CAMOKOHTPOIIb, IPOBEPSIsI OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.

3HAKOMHUTHCSI ¢ HCTOPHeEi pa3BUTHs apUPMETHKN

Harasanas
reomMeTpusi.
MHOroyrojbHUKHU
(29)

MHOroyrojabHHUKHU.
YeThIpEXYTOJIBHUK,
OPSIMOYTOIBHUK,KBaIPaT.

ITpakTryeckas pabota
«ITocTpoeHne MOPSIMOYTOJIbHHUKA
C 3aJaHHBIMU CTOPOHAMH Ha
HEJTMHOBAHHOM Oymare».

TpeyroabHuK.

OnucpiBaTh, HCNOJIL3Ysl TEPMHHOI0THIO, H300PaKaTh
CIIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaAuTHL NMpHMepbl OOBEKTOB PEANBLHOTO MUDA,
MMEIOIIHNX bopmy MHOTOYTOJIEHHKA,
psIMOYTOJIBHUKA, KBajpara, TPEYyTOJIbHUKA,
OLleHNBATh WX JIMHEHHBIC pa3sMepbl. BRIUNCIATE:
epumMeTp TPEyTroJIbHUKA, IpsSIMOYTOIBHUKA,
MHOT'OYTOJIBHUKA; IUIOIIA/lb IPSIMOYTOJbHUKA,
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ITnoniane u
OpsIMOYTOJIbHUKA
MHOTI'OyT'OJIbHUKOB,
COCTaBJICHHBIX
OpsIMOYTOJIBHUKOB,
U3MEPEHUS TIOIAaH.
MHOT'OYTOJIbHUKA

IIEPUMETP
u

us3
€ IUHUIIBI
ITepumerp

KBaJparTa.
H300paskaTh OCTPOYIOJIbHBIC, MNPSIMOYTOJBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIIMHOBAaHHON M KjeTdyaTod Oymare
KBaJpaT U MNPSIMOYTOJIbHUK C 3aJaHHBIMU JJIMHAMU
ctopoH. McceiienoBarh cBOMCTBAa MPSIMOYTOJIBHUKA,
KBazpara MyTEM DJKCHEpPHUMEHTa, HaOIII0JICHUS,
U3MEpEeHUs, MOJEITUPOBAHHUS; CpaBHHUBATH
CBOMCTBaA KBajJpaTa U NPsIMOYTOJILHUKA.

KoncTpynpoBate MaTteMaTH4yecKHE HPeIJIOKEHHST C
TOMOIIBIO CBSI30K «HEKOTOPBIN», «ITI000I.
Pacno3HaBaTh HCTUHHBIE U JTOXKHBIE BBICKa3bIBAHUS
O MHOTOYTOJIbHUKAaX, NPUBOAMTHL HNpPUMepPbl U
KOHTPIPHUMEDHI.

HccaenoBars 3aBHCHMMOCTB IUIONIAJU KBajapaTra OT
JUTH-BI €r0 CTOPOHBI.

Hcenoab3oBarh CBOMCTBA KBAJpaTHOW CETKU IS
nocTpoeHust GUryp; pa3douBaTh IIPSIMOYTOJIBHUK Ha
KBaJIpaThl, TPEYTOJIBHUKH; COCTABJIATL (PUTYPHI U3
KBaJIpaTOB U MPSIMOYTOJIBHUKOB M HAaXOOUTh WX
IO b, pa30uBaTh PUTYypPHI HA IPSIMOYTOJIBHUKH
¥ KBaJpaThl U HAXOAUTH UX TUIOMIAAb.

BpipaxkaTh BeIMYMHY IUIOIIAAd B Pa3IMYHBIX
€IMHUILIAX HU3MEPEeHUsT METPHUYECKOH CHUCTEMBI Mep,
NOHUMATH M HMCHOJIB30BaTh 3aBUCUMOCTH MEXIY
METPUUYECKUMU €IUHUIIAMU U3MEPEHUsI IIJIOIIAHU.

3HAKOMHUTBLCS ¢ MPUMepPaMH MPHUMeHeHHs TUTOIAIN 1
nepuMeTpa B IMPAKTHYECKUX CcUTyauusx. Pemarsb
3aJa4Yd W3 peajbHOM OKMW3HU, MNpeAIaratb H
o0cykaaTh pa3jiMuHble CIOCO0bI pelleHus 3aa4

32




JecsiTHuHBIEAPOGH
(18 )

JlecsiTudHast  3alUCh  JIPOOCH.
CpaBHEHHE JICCITHYHBIX IPOOCH.

JeiicTBus c JIECSITUIHBIMHU
IpOOSIMU. OxpyriieHne
NECSTUYHBIX APOOCH.

PemieHre TEKCTOBBIX — 3ajad,
coaepxkamux Apoou. OCHOBHBIC
3a/1aud Ha Apoou

IMpeacTaBiasiTh IeCATUYHYIO IPpOOb B BUAE OOBIKHOBEHHOMH,
YUTATH U 3aNHCHIBATH, CPABHUBATH JCCATHYHEIC IpOOH,
npeaJjiaratb, OOOCHOBBIBATHL U 00CYKAaThb CIOCOOBI
YIIOPSITOYMBAHMS JTECSITUIHBIX APOOCH.

HN300pakaTh  gecATUYHBIE OpoOM  TOYKaMH  Ha
KOOpAWHATHOHN MNpsAMOIi.
BpIABIATH CX0/JCTBA " pa3an4aus MpaBUI

apudmeTnyecKkux AeHCTBUH ¢ HaTypaJbHBIMU YHCIAMHU U
JECSITHYHBIMHU JIPOOSIMH, OOBSCHSTH UX.

BpINoJHATL apudMeTHdYecKue ASHCTBUSA C AECATHUYHBIMU
pO0sIMH; BBINMOJIHATH NMPUKHAKY M OIEHKY pe3yibrara
BBIYUCIICHUH.

IIpuMensaTs cBoiicTBa apudMeTHUSCKUX NEHCTBHH IS
paluoHaIM3alUi BBIYUCICHUM.

IIpuMeHATH NPaBUJIO OKPYIJEHHs] IECATUYHBIX ApOOEi.
IIpoBoAUTH HMCCIETOBAHUSI CBONCTB JIECTUYHBIX JIpo0ei,
ONMpAsiCh Ha YUCJIOBbIE SKCIEPHUMEHTHI (B TOM YMCIE C
MIOMOIIBI0  KOMIIBIOTEPA), BBLIABHIaTh THNOTE3bl U
MPUBOJIUTH UX OOOCHOBAaHUSI.

Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3BIBAHUS O
POOsIX, MPUBOJIUTH NPHUMePbI U KOHTPIIPUMEPHI, CTPOUThH
BBICKA3BIBAHUSI U OTPUIIAHUS BHICKA3bIBAaHUH.

PemiaTh TEKCTOBBIC 3ajla4yu, CoOJepIKaliue JIpoOHEIe
JTaHHBIC, ¥ Ha HAXO0XJI€HUE YaCTH IIEJIOTO U IIEJIOTO IO €T0
9acTH; BBISIBJATHL UX CXO0ACTBA M pa3In4usl.
MoaeaupoBaTh XOJ peEIIeHUs] 3aJadd C ITOMOIIBIO
pucynka, cxemsl, Tabmunsl. IIpuBoauTh, pa3éupaTs,
OLIEHUBATh Pa3JINUHBIC PEIICHUS, 3aIIUCH PEIIICHUH TEeKCT
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BBIX 3a/ad4.

OnepupoBarh JpOOHBIMH  YHCIAMH B peajbHBIX
JKA3HCHHBIX CUTYAIIHSIX.

KpuTnyecku  OLEHHUBATBH  IIOJYYCHHBIH  pe3yJsbTar,
OCYIIECTBIISIT CAMOKOHTPOJIb, IPOBEPsisi OTBET Ha

COOTBETCTBHE yCIJIOBHUIO, HAXOJIHUTh OIIMOKH.
3HAKOMUTBLCS C UCTOPHeEl pa3BUTH apUPMETHKHU

Harnsignas
reomerpus. Tena n
¢urypsis
npocrpancrse (24

)

MHuororpanauku. 3o0pakeHnue

MHOI'OTPaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEI.
ITpssMOoyronbHbIN
napasiesienuIien, KyO.
PaszBéptku Ky6a u
napauienenuIea.
ITpakTuueckast padota
«Pa3BépTKa KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
napaJuiesienuIeaa

Pacro3naBaTh Ha 4epTelkax, PHCYHKaX, B OKPYKaloIiem
MHUpe NPSMOYTOIBHBII napasnienenumnen, KyO,
MHOTOTPaHHHKH, ONMCHIBATD, HCTIOJIb3Ysl TEPMUHOJIOTHIO,
OLICHMBATh JIMHEIHBIE pa3Mepbl.
IIpuBoauTL MNpUMEpPBI OOBEKTOB
uMeromux ¢GopMy MHOTOTPaHHUKA,
napanjenenunena, Kyoa.
HN306pakaTh Ky0 Ha KJIeTUuaTOil Oymare.
HccaenoBarpb cBoiicTBa KyoOa,
rapaJuieJIeIuIe ia, MHOTOI'PaHHHKOB,
MOJICJIH.

Pacno3znaBatp u u300paxkaTh pa3BEPTKH Kyda H
napasenenumena. MoaeJaupoBaTh KyO 1 napasiesenurie]t
u3 Oymaru W MHPOYHUX MaTEpUaoB, OOBSICHATH CIOCOO

pearbHOTO  MHDa,
OPSIMOYTOIBHOTO

MIPSIMOYTOJIBHOTO
HUCIOJIb3Ys

MOJICITUPOBAHUSI.

Haxoautsb HU3MEpPEHHUS, BBIYHCJISATH TUIOIIA b
MMOBEPXHOCTH; 00BEM Kyo0a, MPSIMOYTOJILHOTO
nmapasuiejienumne/1a; MCCJAeq0BaTh 3aBHCHMOCTh 00BEMa

Ky0a oT JIMHBI ero pedpa, BLIABHIaTh U 000CHOBHIBATH
runore3sy.

Ha0uronate M NpoBOAUTH AHAJOTMU MEXKIY IOHATUAMH
IJTOIIA/ N U 00BEMa, MEpUMeTpa U IO N TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOXKHBIE BBICKa3bIBAHUS O
MHOTOTPaHHUKAX, HPUBOJAUTH MPUMeEPbI il KOHTPIIPUMEPHI,
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CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA BBICKA3bIBAaHUM.

Pemiath 3a1a4uM U3 peasibHOM >KU3HU

IloBTOpPEHME M
0600menne(10 1)

IToBTOpEeHNE OCHOBHBIX MOHITUN
M METOIOB Kypca 5 xiacca,
o0oOmeHue 3HaHUH

BbruucasaTe  3HA4YEHUs]  BBIPAKEHHUM, CcOAEp X allux
HaTypaJlbHBIE 4YHCJIA, OOBIKHOBEHHBIE U JECATUYHBIC
ApoOH, BRIMOJHATE NPeoOpa3OBaHUs YHCEII.

BbiOupaTs cnoco® CpaBHEHHS YHCENI, BBIYHCICHUM,
NMPHUMEHSITh CBOHMCTBA apu(METHUYCCKUX JASHCTBUH IS
panMoHaIN3aluN BBIYHUCICHUH.

OcymecTBJISITh CAMOKOHTPOJIb BEIIIOJIHSIEMBIX ICHCTBHH W
CaMOIIPOBEPKY pe3yibTaTa BBIUYHCICHUH.

Pemiats, 3agpaum U3 peadbHOM JKU3HU, HNPUMEHSITh
MaTeMaTH4ecKue 3HAHMS JUIsl PELISHUs 3a1ad U3 IPyTHX
Y4YEOHBIX MPEIMETOB.

Pematrp 3asauum  pa3HbIMH CIOCO0AMH, CPaBHHBATh
crmocodBbl peIICHMs 3a7a4yd, BBIOMPATh PaNMOHAJBLHBIN
crnocoo
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6 knacc (ue menee 102 )

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbHOCTH oﬁyqaloumxcu

Hatypanbubie
ymcaa
(104)

Apudmernyeckue AEUCTBUS C
MHOTO3HAYHBIMU HaTypaJdbHBIMHU
YHCIIAMU. YucnaoBsie
BBIPAXXEHUsI, NOPSANOK NEHCTBUH,
HCIIOJIb30BaHNE CKOOOK.
OxpyriieHne HaTypaJIbHBIX
qHCell.

JlenuTenu Y KpaTHBIC YHCHA;
HaWOOJIBIINN OOIIMN JEIUTEIEL U
HanMEHBIIIee 0011Iee KpaTHOE.

Pasznoxxenue ynucia Ha NPOCTHIS
MHOXXHUTENH. JleINMOCTh CyMMEI
u 1pousBeneHus. JleieHue c
OCTaTKOM.

Pemenne TekCTOBBIX 3a/1a9

BoinoausaTs apudpmeTrnyeckue 1eidcTBUS ¢ MHOI'O3HAYHBIMU
HaTypaJbHBIMH YHCJIaMH{, HAXOAMTH 3HAYEHHS YHCIIOBBIX
BBIpOXXEHUI cO CKOOKaMH M 0e3 CKOOOK; BBIYHCJIATH
3HAYEeHUs] BBIPAYKEHU, coeprKaImnx CTETICHHU.
BpINOJHATL NPUKHAKY M OLEHKY 3HAaUYCHHH YHCIOBBIX
BBIPQXKCHUH, NPUMEHSITh NPHEMBI NMPOBEPKM pe3ylIbTaTa.
Hcnonb3oBaTh NpPH BBLIYUCJIEGHHSAX IEPEMECTHTENBHOE H
COYEeTaTEeIIbHOE CBOICTBA CIIOKEHHSI W yMHOXEHHS,
pacupenenuTeNbHOEe CBOMCTBO YMHOXKEHHSI OTHOCHTEIIBHO
CIIOKCHUS, CBOMCTBA apH(PMETHUYCCKUX IACHCTBHIA.

HUccaenoBaThs 4YHCIOBBIC 3aKOHOMEPHOCTH, MPOBOJIUTH
YUCIIOBBIE DKCICPUMEHTHI, BbIBUTAaTh U 00OCHOBBLIBATH
rUIOTE3bI.

@DopMyIMPOBATH ONpPeNeSIeHUsl JICJIUTEII U KPaTHOrO,
HAMOOIBIIETr0 OOIIIEro ASIUTEISI U HANMEHBIIETO OOIIEro
KpPaTHOTO, MPOCTOr0 U COCTABHOT'O YHCEJI; UCIIOIb30BATh
9TH MOHSTHUS MPU PEIICHUU 3ajad.

IpuMeHATH, AaJrOPUTMbI BBIYMCICHHUSI HAWOOJIBIIETO
0o0IIero JeJUTeNIsI W HAaWMEHBIIEro OOIIero KpaTHOTO
JBYX YHCEJI, aJlTOPUTM PA3JIOKCHUST YUCJIa Ha MPOCTHIC
MHOXHUTEH.

HccaenoBarthb ycioBus nenumoctu Ha 4 u 6. cciienoBarn,
o6cykaaTh, (POPMYJINPOBATH U 060CHOBHIBATH BBIBOJ O
9ETHOCTH CYMMBI, IPOU3BEICHHUSI: IBYXUETHBIX YHCEII,
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JABYX HEUYETHBIX YHCJIE, YETHOTO U HEYETHOTO YHCEI.
HccaenoBatb CBOMCTBA AEIMMOCTH CYMMBbI U
MPOU3BEIEHUS YHCEI.

IIpuBoauTHL NMpUMeEPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HeBepHbIe YTBEPXKICHHUS O
CBOMCTBAX 4YMCEJl, ONIPOBEPraTh HEBEPHBIEC YTBEP>KIACHUS C
MOMOIIBIO KOHTPIPUMEPOB.

KoncTpynpoBats, MaTeMaTH4eCKHe NMPeAI0KeHHs C TOMOIIBIO
CBSI30K «H», «HJIHNY», «ECJH..., TO...».

Pemiath TEKCTOBBIC 3aJa4d, BKIIOYAIOMIHUE ITOHSITHS
JEITUMOCTH, apUPMETHICCKUM CIIOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MopaeaupoBaTh XOJI pELIEHUs 3aJa4d C [OMOIIbIO
pHUCYHKa, CXEMBbI, TaOJIHLIBI.

IIpuBoauTh, Ppa3dupaTh, OLEHUBATH  PA3IHYHbBIC
pelIeHus, 3aliCH PEeIIeHNH TeKCTOBBIX 3aJad
Kpurnyeckn  omeHMBaTh  IIOJIy4YEHHBIH  pe3yJbTart,
HaXOIWUTh OIIMOKH, OCYIIECTBISITH CaMOKOHTPOJIb,
MIpOBEpsisi OTBET Ha COOTBETCTBUE YCIOBUIO
Harnsaanas IlepnennukynsipHBIE  TPSIMBIE. Pacno3HaBaTh Ha uepTekax, pHUCYHKax ciydau
reoMeTpus. ITapanmensHBIE TIPSIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX MPSIMBIX.

IIpsimMbie Ha
nmiaockoctH (7 1)

Paccrossnue  mexay — aByMs
TOYKaMHM, OT TOYKHU 0 MNPSIMOH,
JUIMHA ITyTH Ha KBaApaTHOMI
ceTke.
IIpumepst
IIPOCTPAHCTBE

IPpAMBIX B

H306paxkaTh ¢ MOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB Ha
HEJIWHOBAHHON u KJIETYATOM Oymare iBE
nepeceKaromecs npsMele, JBe IapaiejibHbIe TPsSMbIE,
CTPOUTH MPSIMYIO, TIEPIICHANUKYJISIPHYIO TaHHOM.

IIpuBoauTH npuMepbI napauie IbHOCTH "
Hepl’leH}lI/leJ'IﬂpHOCTI/l NpsAMBIX B MPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIbHUKAaX MEPIEHIUKYISPHBIC U
napauiesbHbele cTOpoHbl. U300paskaTh MHOTOYIOJIbHUKHU
C napajjacJIbHbIMHU, l'Iepl'leH}ll/IKyJ'[ﬂprlMI/l CTOPOHaAMM.
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HaxoauTe paccTossHUE MEXAy ABYMsS TOYKaMH, OT TOUKHU
A0 NpsAMOMN, JUIMHY IyTH Ha KBaJpaTHOH CETKE, B TOM
YHCIIE UCTIOJNB3Ysl HHU(MPOBBIE PECYPCHI

Jpodu
(13 )

OOBIKHOBEHHAst JpOOh, OCHOBHOEC
CBOMCTBO JApoOH, COKpalleHne
po0eit. CpaBHeHHE u
YOOPSIIOYMBAHUE POOCHi.

JecsituuHble apobu u
METpHUYecKasi CUCTeMa Mep.

ApudmeTrnyeckne AEUCTBUS C
OOBIKHOBEHHBIMH u
JIECATUIHBIMH JPOOSIMH.

OtHourenue. Jlejenue B JJaHHOM

OTHOIIICHUH. Macmrra0,
PONOPLIUS.

Ilonstue OpOLEHTA.
Brruucnenue OpOLEeHTa oT

BCJIMYUHBI M BEIWYHHBI 1O €&
MPOIIEHTY.

Pemenune TekCcTOBBIX 3agad,

coJiep Kaniux apoou "
HPOILICHTHI.

TIpakTHueckas pa6ora
«OTHO1LIEHUE JJTAHBI

OKPY>KHOCTH K e€TuaMeTpy»

CpaBHMBATbh U YNOPAJ0YMBATH ApoOU, BHIOUPATH CHOCO0
cpaBHEHUs poOeid.

IIpencraBiasaTh JIECSTUYHBIC npobu B BUJIC
OOBIKHOBEHHBIX Jpo0Oeii MU OOBIKHOBEHHBIE B BHIE
JIECSTUYHBIX, HMCHO0/Ib30BATH KBHBAJIEHTHBIE

npeacraBJeHUSA Z[pO6HI)IX HHUCCII IIPpU UX CPaBHCHUU, IIPpU
BBIYHCIICHUAX.

Hcnoab3oBaTh JIecsITUYHBIE APOOH NpU IpeoOpa3oBaHUU
BEJINYMH B METPUYECKOU CHCTEME MeEp.

Beimmoanste apupMeTHUeCKHUe aelcTBHA c
OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH.

BbluucasaThs 3HAUEHUs  BBIPAXKEHUH, coAep Kallux
OOBIKHOBEHHBIE M JICCSITUYHBIC JpOOM, BBIIOJHATH
npeobpa3oBaHus IpoOe, BLIGUPATH CIOC00, MPUMEHATH
CcBOMCTBA apupMeTHIESCKIX nercTBU st
panroHaIU3aly BEIYUCICHUH.

CocTaB/SITh OTHOIICHHUS U IIPOIIOPLIUY, HAXOAUTH OTHOLIICHUE
BEJINYUH, ACINUTH BEININHY B TAHHOM OTHOIICHUH.
Haxoaurh 3KCHepUMEHTAJbHBIM NYTEM OTHOIIEHHUE
JUIMHBL OKPYXHOCTHU K €€ nuamMeTpy.
HnTepnpernpoBaTh MacimTad Kak OTHOIICHHE BEJIWYHH,
HAXOAMTh MacuTa®d TIUIaHa, KapThl W  BBIYHCIATH
paccTosiHUSI, UCHOJIB3YsI MacIITao.

OOBACHATDH, 9TO TAKOE MPOLEHT, YyIOTPEOIATE 000POTHI
pedr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOIECHTH B
)1p06${x 154 )1p061/1 B IIPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIUYNH
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B IIPOIICHTAX.
BBIYHMCIATE IPOICHT OT YHCIIAa M YUCIIO II0 €Tr0 MPOLEHTY.
OKpyriafarhb pobu u OPOLICHTEHI, HaXOJUTh
OpUOIVKEHUST YUCEI.

PemaTh 3aga4um Ha 4acTH, IPOIECHTHI, IIPOIOPIIUY, HA
HaxoXXIeHue Jpobu (mpoleHTa) OT BEIUYUHBI H
BEJIMYUHBI 110 €€ npodu (MmponeHTy), npodu (mporeHrTa),
KOTOPBI  COCTaBJSIET OJHA BEJIWYWHA OT JIPYTOM.
IIpuBoauTh, pa3dupaTb, OLEHUBATH  Pa3IMYHbIC
peleHusI, 3aIiCH PEeIIeHNH TeKCTOBBIX 3a/ad.
HU3BiaexkaTts wuHpopManmio wu3 TabIUI W IHarpamm,
WHTEPIPETUPOBATh TaOJIUYHBIC JaHHbBIC, ONPEHCIATH
HauOoJiplllee W HauUMEHbIICE U3 IMPEICTaBICHHBIX
JTAHHBIX
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IIpooonscenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHBIE BH/bI 1eITeIbHOCTH 00y4aIOUINXCSI

Harasanas
reoMeTpusi.
CummMmerpus

(6w

OceBast cHUMMETpUs.
IlenTpanbpHasi CHMMETpPHSI.

ITocTpoenue CHUMMETPHUYHBIX
uryp.

IIpakTnueckas pabora «OceBast
CUMMETPHSD.

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3naBaTth Ha dYepTexxax U = H300pa’kKeHUSIX,
u3odpaxars OT PyKH, CTPOUTH C IIOMOIILIO
HHCTPYMEHTOB durypy (oTpe3oxk, JIOMaHY10,
TPEyrOIbHUK, MPSIMOYTOIBHUK, OKpPY>KHOCTB),
CUMMETPUUYHYIO JaHHOH OTHOCUTEJIBHO HNPSIMOM, TOUKU.

HaxoauTs mpuMepbl CHMMETPUH B OKPYIKAIOIIEM MHpE.
MoaenupoBaTh u3 Oymaru ase (GUrypbl, CHMMETPUYHBIC
OTHOCUTEJIBHO MPSIMON; KOHCTPYMPOBATh F€OMETPUUYCCKUE
KOH(HUT'ypalllH, UCIIOJB3Yysl CBOMCTBO CUMMETPHH,B TOM
YHCJIe C MOMOIIBIO IH(PPOBBIX PECYPCOB.

HccaenoBaTh CBOWCTBA H3YYEHHBIX (DUTYp, CBSI3aHHBIC C
CUMMETpHUEH, HCHOIb3ysl JKCIIEPUMEHT, HaOJIoJeHue,
MOJEINPOBAHHUE.

OO0O0OCHOBBIBATh, onpoBepraTb ¢ MOMOIIIBIO
KOHTPIIPUMEPOB YTBEPXKIACHUSI O CUMMETPHH (DUryp
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Beipaxkenusc
oykBamu (4

)

IlpumeHnenne OyKB Ui 3allUCH
MaTeMaTHUYECKUX BBIpaKeHUU U

TMPeI0KEHU . BbykBeHHBIE
BBIPAYKEHUS u YHCIIOBBIC
IMOACTAaHOBKH.

BbykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOT'O

KOMNOHEeHTa. POpMYJIbl

Hcnoan3oBaTh OYKBBI JUIsI 0003HAYCHUS] YHCEN, MPHU
3allMCl MaTeMaTHYeCKUX YTBEPKIAECHHUM, COCTaBIISIThH
OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3aJa4H.
HccnenoBaTs HECI0XKHBIC YHCIOBBIE 3aKOHOMEPHOCTH,
HCTIONIb30BaTh OYKBBI JJIsI UX 3aIlHCH.

Beruncasite 4HCIIOBOE 3HAYEHHUE OyKBEHHOTO
BBIPA)KCHHUSI IIPHU 3aJaHHBIX 3HAUYCHUSIX OYKB.

3anuceiBath  (GopMyabl: IepuMeTpa W IUIOIIAIH
NpsAMOYTOJIbHUKA, KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUIOIIAIM KPYyTd; BBINOJHATH BBLIYHCJIEHUS T0 OSTUM
popmynam.

CocTaBasitb (OpMyJibl, BBIPAKAIOININE 3aBHUCHUMOCTHU
MEXJIy BEJIMYUHAMH: CKOPOCTb, BpEMs, PaCCTOSHUC;
IICHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD,
BpeMs1, 006EM pabOTHI; BBITOITHATE BEIYUCICHUS 10 3TUM
dopmymam.

HaxoauTh HEW3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JAeicTBUs
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Harasnnas
reoMeTpHs.
Durypsbi

Ha miockoctu (14

)

YeThIpEXYTOIIBHUK, HPHUMEPEHI
4eThIPEXYTOIBHUKOB.
IIpssMoyronsHUK, KBaJpaT:
CBOMCTBa CTOPOH, YTJIOB,
auaroHaJieH.

N3mepenue YTJOB. Bunsl
TPEYTrOJIbHUKOB.

Ilepumerp MHOTOYTOJIbHUKA.
ITnomane ¢uryper. Popmyirsr
nepuMeTpa u IO N
OPsIMOYTOJIBHHUKA.
ITpubnrmxEnnoe u3MepeHUue
Iomaau Guryp.
IIpakTuueckas padota

«Ilnomane kpyra»

HN300pakaTh Ha HEIMHOBAHHOW M KjeT4yaTol Oymare c
HCIIOJIb30BAHUEM 4epPTEKHBIX HHCTPYMEHTOB
YeTHIPEXYTOJFHUKN C 3aJaHHBIMH CBOHCTBaAMH: C
rmapasjieIbHbIMU, MEPHEeHINKYISIPHBIMH, paBHBIMHU
CTOPOHAMH, MPSAMBIMU YTJIAMH U Jp., paBHOOEIPEHHBIN
TpeyronbHuk. IIpeanarare u  00cy:kaaTh crnocoobl,
aIrOPUTMBbI TOCTPOSHUS.

HccaenoBaTh, MCHONB3Ys SKCISPHUMEHT, HaOJIOJCHHE,
MOJEINPOBAHUE, CBOMCTBA MPAMOYrOJIbHUKA, KBAJIpaTa,
pa3ouBatb Ha TPEeYTrOJIbHUKU. OO00CHOBBIBATD,
ONPOBEPraTh C IOMOIIHI0 KOHTPIIPUMEPOB YTBEPIKACHUS
O MPSIMOYTOJIbHHUKE, KBaJpaTe, pacno3HaBaTh BEpPHbBIC U
HEBEPHBIC YTBEPIKICHUS.

HN3MepsATh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTHUPA YIJIBL, B
TOM 4YHCJI€ B MHOTOYTOJIbHHUKE, CPaBHHMBAThL YIJIbI,
pacno3HaBaTh OCTpBIC, MNPsSMBIE, TYIbIE, pPa3BEPHYTHIC
yrael.  Pacnmo3HaBarbh, uM300paskaTh  OCTPOYTOJBHBINH,
NPsIMOYTOJIBHBIH, TYIIOYT'OJIbHBIM, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUH TPEyTOIHHUKH.

BpIuMcasAiTH  TIEpUMETP  MHOTOYTOJNBHHMKA,  IUIOMIAb
MHOTOYTOJIbHUKa pa30MeHHeM Ha MNPsSIMOYTI'OJIbHUKH, Ha
paBHBIE (PUTYPHI, HCIIOIB30BATh METPUUECKUE €IUHUIIBI
U3MEPEHUs AJIUHBI U IITOMIAIH.

Hcnoan3oBaTs npuOJMKEHHOE HW3MepeHHe [UTHH |
miomaae Ha KiIeTdyaToid Oymare, TpUOIMKEHHOE
U3MEpEHUE JUIMHBlI OKPYXHOCTH, IJIOIAAU Kpyra
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqammnxcﬂ

IlonoxuTtenbHbIe H

Ilenple uwncma. Monaynes 4wuclia,

IlpuBoauTh mNpHUMepBI MCIOJB30BAaHUSA B peajJbHOMU

oTpHIATe/IbHbIE reoMeTpUYCCKasi HWHTCPIPCTAITHS J)KH3HHU TIOJIOKHUTEIBHBIX U OTPUIATECIBHBIX YHCEII.
LU WE] MoayJist. HUCITIOBBIC TTPOMEIKYTKH. HN306pakaTs 1eiblec YHCHA, IIOJIOKHTCIBHBIC |
(264) OTPUNATEIIFHBIC YHCJIa TOYKAMH Ha YUCIOBOW MPSIMOM,
TTonoxuTenbHbIE U OTPULIATEIILHBIC
HCHOJIB30BATh YHCIOBYIO TIPSIMYIO [JIsSi CPaBHEHHUS
qucra. CpaBHeHHE
qHCell.
MOJIOKUTCIBHBIX u
IIpuMeHsiT, NpaBWJIA CpPaBHCHUS, YIOPSA0YHUBATH
OTpHULIATEIILHBIX quCe. .
. LIeJIbIe YUCJIa; HAXOAUTH MOIYJIb YHCIIA.
Apudmeruueckue NCUCTBHUS  C
DopMyTHPOBATH npaBuJia BBIYHCIICHUS c
MOJIOKUTEILHBIMUA u
0710 el MOJIOKUTEIPHBIMA W OTPHLATEIBHBIMU  YHCIIAMH,
OTPULATCILHBIMI HUCTIAMU. HAXOJAUTh  3HAYEHHMsI  YHCIOBBIX  BBIPAXKCHHI,
Pemenne TekCTOBBIX 3a1a4 coAep)KaluxX JOCUCTBHSA C  TOJOXUTEIbHBIMH U
OTPHUIIATEIIBHBIMU YHUCIIAMH.
IlpuMeHSITHL CBOICTBA CIIOXCHHUS U YMHOXCHUSI JIJIst
npeoOpa3oBaHusi CYMM U MPOU3BEICHUN
IpencraBienne IpsmoyromsHas cucreMa OO6BbsACHATH " WK CTPUPOBATH TMOHATHE
JAHHBIX KOOPIMHAT Ha TIOCKOCTH. MPSIMOYTOJIBHOW CHCTEMBlI KOOpPJAWHAT Ha IUIOCKOCTH,
(6 9) KoopauHaTel TOYKH Ha MJIOCKOCTH, HCTIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
abcuycca ¥ opauHaTa. KOOPJUHATHON TIUJIOCKOCTH TOYKH H (QUTYPBI TIO
Cron6uaTsie - KPYTOBBIE 3aJlaHHBIM  KOOpJHHATAM, HAXOAUTh KOOPIUHATHI
JHarpaMMBblI. TOUCK.
Yuratres croii0yaThle W  KPYroOBbIE  JHarpaMMBbI;
TIpakTuyeckas pa6ora

((HOCTpOCHI/Ie AuarpamMmm».

WHTEepPNpPeTHPOBATH JIaHHEIC,
JMarpaMMBbL.

CTPOUTH cToJIOYaThIe
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Pemienue TeKCTOBBIX 3ajad4,
coaepIKaIx JTaHHBIC,
npeaCcTaBJICHHBIC B TAOIHIIAX U
Ha JuarpaMmax

Hcnoub3oBarh  HMHOPMALMIO, IIPEICTABICHHYIO B
Tabnunax, Ha JUarpamMMax JUisl pelIeHHs] TeKCTOBBIX 3a1ad
M 3a7a4 U3 peasibHOM KU3HU

Harnsanas
reoMeTpus.
Durypsl

B mpocTpancTBe(4 )

IIpssMoyTroapHBIN
napajuiesienunen, Kyo, mpusMma,
nupamMmujia, KOHyC, UIHIHHIAD,
map u cdepa. HMzobpaxenue
HPOCTPAHCTBEHHBIX duryp.
ITpumeps! pa3BEpTOK
MHOTOTPAaHHUKOB, IIIUHIAPA U
KOHYca.

ITpakTryeckas pabora
«Co3naHue MoJIeiei
MPOCTPAHCTBEHHBIX QHUTYPY.

IToasstue o00BEMA; COUHUILIBI
usMmepeHust 00bEma. OO0BEM
OpPSIMOYTOJBHOTO

mapajuieneImIie]ia, KyOa,

dopmynbr 00BEMa

Pacno3znaBare Ha dYepTekaxX, pPUCYHKAaX, OIHCHIBATH
nupamMyny, NpusMy, UHUIHHAP, KOHYC, LIap, H300paxaTh
UX OT PYKH, MOAEJHPOBATHL M3 Oymarw, IJIAacTUIIMHA,
npoBojgoku u Ap. IIpuBoauTh MNpUMepbl OOBEKTOB
OKPY>KaIOIIEro MHUpa, UMEIOMUX (POpPMBI Ha3BAHHBIX TEIl.
Hcnonbp30BaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHs,
OCHOBaHHME, BBICOTA, PallyC M JTHAMETpP, pa3BEPTKa.
Hsyuars, HCIIOJIb3Ys JKCIIEPUMEHT, HalOroIeHHE,
U3MEpEHUE, MOJEIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U
ONHUCBHIBATHL CBOIicTBAa HA3BaHHBIX TeEJ, BbIABJIATH
CXOACTBAa M PA3JIUUMA. MEXKIAy NHUPaMUION U HOPU3MOI;
MEXIy HIIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBatrb pa3BEépTKU Mmapajuielienuiena, Kyoa,
TIPU3MBI, THUPAMUIBI, KOHYcCa, UITHHIPA;
KOHCTPYHPOBATh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJH ITPOCTPAHCTBEHHBIX QUTYD
(3 Oymaru, IpoOBOJIOKH, TUIACTHJIMHA M JIP.)

HN3MepsaTh Ha Moaedsix: JUIMHBI pEOEpP MHOTOTPaHHUKOB,
IuaMeTp mapa.

BeiBoaAMTH dopmyay 00BéMa OpsIMOYTOJIBHOTO
TmapaiesennIesa.

Beryuciaare mo ¢opmyiaam: O00BEM TPSIMOYTOIBHOTO
napajulenenunena, KyOa;  HCIOJIb30BaTh  €JIUHMIIBI
U3MEPEHUs 00BéMa; BBIYUCIATH 00BEMBI Ten,

COCTaBICHHBIX M3 KyOOB, Mapa/ulejelHIe0B; PellaTh
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3aa4M C p€ajibHbIMU JaHHbBIMU

IoBTOpEHHE, IloBTOpEHNE OCHOBHBIX NOHATUHN | BBIYMCIAATH 3HaUCHUS BBIPAKCHUM, COAEPIKAIIUX
0bo0menne, 1 METOJI0B KypcoB 5 u 6 Kj1accos, HaTypaJbHBbIC, IICJIBIC, IOJIOXKHUTCIBHbBIC H
CHUCTeMaTHU3alusd 0606HICHI/Ie H cUCcTCMaTHu3alusi oTpHLATEIJIbHBIC

(12 v) SHAHUH qHciIa, OOBIKHOBEHHBIC U JISCATHYHBIE NpoOwH,

BBIIIOJIHSTE IPEOOPA30BAHUS YHUCEI U BBIPAKCHU .
Bbi0upaTh c10c00 CpaBHEHHsSI YUCEJ, BBIYUCIICHHI,
NPHUMEHSITH CBOMCTBA apu(PMEeTHISCKUX NEHUCTBUN IS
panMoHaIN3allud BBIYUCIICHUH.

PemaTs 3a1aun U3 peanbHOM )KU3HH, MPUMEHSITH
MaTeMaTH4YecKUe 3HAHMS I PelIeHUs 3314 U3 APYTuX
MIPEIMETOB.

Pemarp 3agaum pa3HbIMHU CIOCO6AMH, CPABHUBATD,
BBIOUPATH CIOCOOBI PEIICHUS 3a1a4H.

OcyuiecTBJISITh CAMOKOHTPOJIb BBIITOTHAEMBIX ACHCTBUI
1 CAMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUHN

IIpu paspadborke pabodeil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHN JOJKHBI OBITH YUTEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUSI  AJIGKTPOHHBIX  (IIU(PPOBBIX) OOpPAa30BATEIILHBIX  PECYpCOB,  SIBJISIIOIIMXCS  y4eOHO-
METOJWYECKUMH MaTtepuaiamu (MYJIbTUMEIUWHBIE NPOrpaMMBbl, SJIEKTPOHHbIE YYEOHUKH M 3aJadHUKH,
AJIEKTPOHHBIE OMOJIMOTEKH, BHUPTyalbHbIE J1A0OPATOPHUH, HUIPOBBIE MPOTPAMMBbl, KOJUIEKIHH LH(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), UCIIOJIB3YEMBIMH JIJIsI OOYUEHHSI U BOCIUTAHUS Pa3JIMIHbBIX TPYIII IT0OJIb30BaTENCH,
MIPEICTABICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHUJE M pEATN3YIONINMHA AUAaKTHYeckue Bo3moxkHoctu UKT,
collep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3soBaHMMU.
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INPUMEPHASA PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBJIsSETCS OJHUM M3 OIIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
oHa  oOecrieyuBaeT  HM3yd4eHHE  JPYTHX  JOHCHHMIUIMH,  Kak
€CTECTBEHHOHAYYHOTI'0, TaK U TYMaHUTApHOI'O LIMKJIOB, €€ OCBOCHHE
HEOOXOAUMO JUIsl NPOJOJDKEHHST OOpa30oBaHUS U B IOBCEIHEBHOU
)ku3HU. PasBuTHe y oOydaromuxcsi HaydHBIX MPEACTaBIICHUI O
MMPOUCXOXKICHUU U CYyIIHOCTH ajareOpandyeckux adCcTpakiuii, cnocoode
OTpa’KE€HUsI MaTEeMaTHYECKOM HayKOW SBJIEHUW M OPOLIECCOB B
npupoae M OOIIecCTBE, POJIM MAaTEMaTHYSCKOrO MOJICIHPOBAHUS B
HAy4YHOM IIO3HAHUHU U B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAaYy4YHOI'O MUPOBO33pPCHHUA U KAYCCTB MbIIJICHU, HCO6XO,Z[I/IMI)IX JJIsA
amanTaMd B COBpEeMeHHOM mudpoBoMm obuiecTBe. l3ydyeHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOOecIeynBaeT pa3BUTHE YMEHHS
HaOJII0/1aTh, CpaBHUBATh, HAaXOJAUTh 3aKOHOMEPHOCTH, Tpeldyer
KPUTHYHOCTH  MBIIIICHUS, CIIOCOOHOCTH  apryMEHTHPOBAaHHO
OOOCHOBBIBATh CBOM JCWCTBUS H BBIBOJBI, (OPMyIHpPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl oOecriedynBaeT pa3BUTHE
JIOTHYECKOTO0  MBIIUICHUS  OOy4YarolIUXCs: OHH  HCIOJB3YIOT
JNEeAyKTUBHBIC M HMHIYKTHBHBIC pacCyXICHHUs, OOOOIICHHE U
KOHKpETH3aluio, abcTparupoBanue u ananoruro. O0ydenue anredpe
npearnosaraet 3HAYUTEIILHBIN 00BEM CaMOCTOSITEJIbHOM
JIeSITEJIBHOCTH O0YYaFOIINXCsI, ITO9TOMY CaMOCTOSITESIIbHOS PELICHUE
3aja4 €CTECTBEHHBIM o6pazom SIBJISIETCSI peanuzanuei
ACATCIbHOCTHOI'O IIpUHIIUITIA O6y‘{eHI/Iﬂ.

B cTpykType nmporpamMmbl y4eGHOro Kypca «Asredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHHUMAalOT COJIEPIKATEIILHO-METOINUYECKUE
TUHUH: «YHCHa M BBIYUCICHHS»; «AJIreOpandecKue BBIPAKCHHUSIY;
«YpaBHEHHUs] W HepaBeHCTBa»;, «DyHkmum». Kaxpgas wu3 >THX
COJZIePIKATEIbHO-METOANYCCKUX JIMHUI pa3BUBACTCs Ha MPOTSHKECHUHU
TPEX JIET U3yYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IepernieTasich U
B3aUMOJICUCTBYS C APYIMMHU €ro JUHUSIMU. B Xole usydyeHus kKypca
00y4aromMuMCsl TPUXOAUTCS JTOTHYECKH PacCy’XJaTh, UCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBsI3W ¢ 3TUM 1esiecooOpa3Ho
BKIKOYUTH B nporpamMmmy HEKOTOPHIC OCHOBBI JIOTHUKH,
IIPOHMU3BIBAIOIINE BCE OCHOBHBIC pas3ledbl MaTeMaTHYeCcKOro
0o0pa3zoBaHMs NCIOCOOCTBYIONINE OBJIAJICHUIO O0YYaIOIINMHUCS OCHOB
YHHUBEPCAIbHOTO MAaTEMAaTHYECKOTO si3bIKa. TakuM 00pa3om, MOXKXHO
YTBEPXKJaTh, YTO COJEPIKATEIHLHONH W CTPYKTYPHOH OCOOEHHOCTBHIO
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Kypca
«Anrebpay SIBJIIICTCS €r0 MHTETPUPOBAHHEBIN XapakTep.
Coneprkanue JIUHUN «HUcTa U BBIYHUCIICHUS CIIY>KUT OCHOBOM sl
JIaTbHEHIIeT0 W3Yy4YeHHsI MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Y
00yYaroImMXCcsl JIOTHYECKOTO MBIIUJICHUS, (POPMHUPOBAHUIO YMEHUS
TOIb30BaTHCA aJTOpUTMaMMU, a TaK>Xe OpUOOPETCHUIO
OPaKTUYCCKUX HAaBBIKOB, HEOOXOIMMBIX I IMOBCEIHCBHOW >KHU3HH.
Pa3BuTue mnOHATHSA O 4YMCIE B OCHOBHOW LIKOJIE CBsI3aHO C
paloHaIBFHBIMH MHUPPAIIHOHAIBHBIMH YHUCIaMH, (POPMHUPOBAHUEM
OpeACTaBICHUN OJICHCTBUTEIIBHOM YHCIIC. 3aBEpIIICHUE OCBOCHUS
YHUCIIOBOM JHHWHW OTHECEHO K CTaplieMy 3BEHYy OOIIero
oOpa3oBaHUsI.

ConeprkaHue AByX alireOpanydecKux JUHUH — «AnreOpandeckue
BBEIp@XCHUS» © «YpPaBHEHUS W HEPaBCHCTBa» CIIOCOOCTBYET
bopmupoBaHu0 y O00ydYarNmIMXCs MaTEeMaTHYSCKOro armapara,
HEOOXOJAMMOTo JJIsl PpEelIeHUs] 3aJad MaTeMaTHUKH, CMEXKHBIX
OpeaAMETOB W NPaKTHKO-OPUCHTHPOBAHHBIX 3anad. B OCHOBHOM
IIKOJIe yYeOHBI MaTepHuall TPYHIUPYETCS BOKPYT PaITMOHAITIBHBIX
BBIp@XXEHUU. Anredpa 1eMOHCTPUPYET 3HaYCHHE MaTEeMaTUKH KakK
SI3BIKA JJISI TIOCTPOCHHUS MaTEeMaTHYECKHX MOJIeJIeH, OIMCaHUs
IPOIECCOB UM SBJICHUI peadbHOTO MHUpa. B 3amaym oOydeHHsA
anreOpe BXOJISIT TaKd)Ke HajbHellliee pa3zBUTHE AJITOPUTMHYESCKOTO
MBIIIIJICHUS, HCO6XOI[I/IMOFO, B YaCTHOCTHU, IOJIs1 OCBOCHHA Kypca
HH(POPMATHKH, u OBJIAJICHUC HaBBIKAMHA I TyKTHBHBIX
paccyxnaenuii. [IpeoOpa3zoBaHrue CUMBOJBHBIX (POPM BHOCHUT CBOWM
crietudryeckrii BKIaJ B pa3BUTHE BOOOpPaKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

CopaepxaHue (pyHKIIHOHAIHFHO-TpaUUIECKON JTUHUU HAICJIICHO Ha
NOJIyYeHHUE IMIKOJFHUKAMH 3HAHUW O (QYHKIUSIX KaK BaKHEHIICH
MaTeMaTHU4YEeCKOM MOACIn 151 OIIMCaHusAa " HCCJICJOBaHUsA
pa3zHooOpa3HBIX MPOIECCOB M SIBJICHUNW B TIPUPOJE U OOIIeCTBE.
N3ydyeHne dTOrO0  MaTepuajga  CIIOCOOCTBYET  Pa3BUTHIO Yy
06y'—IaIOHII/IXC5[ YMEHUA UCITIOJIB30BAaTh pPAa3/IMYHBIC BbIPA3UTCIIBHBIC
cpeacrBa A3blKa MAaTEMaTUKU — CJIOBECHBLIC, CHMBOJMYCCKHCEC,
rpaduyeckre, BHOCUT BKJIaT B (GOPMHUpPOBAHUE IPEACTABICHUN O
poJH MaTeMaTHKU B Pa3BUTHUH [MUBUIH3AINN U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CoryacHO yyeOHOMY IutaHy B /—9 Kilaccax M3ydaercsl ydeOHBIH
Kypc «Anrebdpa», KOTOPBII BKIIOYACT CJICAYIOINIME OCHOBHBIC
paszensl COIepIKaHUS: «Ywucrna u BBIYHCIICHUSI»,
«AnredpandecKue BBIPpAXKCHUS», «YPaBHEHUS W HEPaBEHCTBA»,
«DyHKIIUN.
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V4eOHBIM MiIaH Ha U3ydeHHe aireOpel B 7/—9 Kjaccax OTBOIHUT
He MeHee 3 ydeOHBIX YacOB B HEJEII0 B TEUEHHE KaXKJIOro roja
00yueHHsI, BCEro 3a Tpu rojga ooydeHuss — He meHee 306 ydeOHBIX
4acoB.

COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Kmnacc

Yucna u eviuucnenus
Paunonansuble 4yncna

JlpoOu 0OBIKHOBEHHBIC U AECATHYHBIC, IEPEX0 OT OTHOMN (POPMEI
3anucu ApoOeil Kk npyroi. [loHsTHe pannoHaIBHOrO YHUCIa, 3aKCh,
CpaBHEHHE, YHOPSI0OYNBaHHUE pauroHaIbHBIX qHCell.
ApudpmeTndeckue AEHCTBUS C pallMOHAJIBbHBIMH 4YHCIaMH. Pemenue
3a1a4 U3 pealbHON NMPAKTUKU HA 9acTH, Ha JPOOU.

CrerieHb € HATypalibHBIM  [OKasaTelieM:  OlpenesieHue,
npeoOpa3oBaHUE BBIPAXKCHUM Ha OCHOBE OIIPEACIICHUS, 3aIliuch
Oompmnx uwncel. [IponeHTsl, 3amuch NPOIEHTOB B BHUIE IpoOH H
apoOu B BUJE MPOIIEHTOB. TpHU OCHOBHBIC 3a/laud Ha MOPOLICHTHI,
peuieHne 3anad u3
peabHON NMPaKTHUKH.

I[TpuMeHeHNe TPU3HAKOB JICIIMMOCTH, Pa3JI0KEHHE Ha
MHOHUTECJIINU HATypaJIbHBIX YHCCII.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCJIC MpsiMasi U oOpaTHas
MIPOIIOPIIUOHAITBHOCTH.

Anzcebpauueckue evipasrcenHus

IlepeMeHHBIE, YMCIOBOE 3HAYCHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
JlomycTuMble 3Ha4YeHUs niepeMeHHBIX. [IpeacraBienne 3aBUCUMOCTH
MEX/1y BeJIWYUHAMHU B BUJEe (GopMyJbl. Beruucienus no gpopmynam.
ITpeo6pa3zoBanne OyKBEHHBIX BBIPAKECHWI, TOXJIECTBEHHO paBHBIC
BBIpaKEHUS, TIpaBUiIa MPEoOpa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHSI CKOOOK M IPUBEIEHUS 110 JOOHBIX CIAaraeMbIX.

CBoiicTBa CTENEHU C HATypPaJIbHBIM MOKAa3aTeJIeM.

Onauousienbl U MHOrodieHsl. Ctenensr MHoOrouicHa. ClokeHHE,
BBIYMTAHUE, YMHOXXEHHE MHOro4jaeHoB. DOpMylbl COKpPAIEHHOIO
YMHOXXEHHUSI: KBaJpaT CYMMBI H KBaJapaT pa3HocTh. Dopmyia
pa3HocTu KBaaparToB. Pa3noxxeHue MHOIOWIEHOB Ha MHOKUTEJIU.

Ypasnenua

VpaBHeHHE, KOPEHb YypPaBHEHHsS, IIpaBUjia MpeoOpa3oBaHUSA
YpaBHEHUsI, PABHOCUJIBHOCTh YPaBHEHUMN.

JIluneliHoe ypaBHEHME C OJHOM IEPEMEHHOI, YHCIO KOpPHEH
JIMHEMHOrO  ypaBHEHMs,  pElIeHHEe  JIMHEHUHBIX  ypaBHEHUH.

48



CocTaBieHne ypaBHEHUH 110 yCIOBHIO 3aJlaud. PemieHne TeKCTOBBIX
3a/7a4 ¢ TOMOIIbIO YpaBHEHUI.

JImHeliHOEe ypaBHEHHE C JByMsI NEPEMEHHBIMH M €ro Trpadux.
CucremMa nAByX JHMHEHHBIX YPAaBHEHHW C JIBYMsS IE€PEMEHHBIMH.
Pemrenue cumcreM ypaBHEHHH CIocoOOoM TmojCTaHOBKH. [IpmmMepst
pelIeHNs] TEKCTOBBIX 3ajJad C MOMOIIbI0O CUCTEM YpaBHEHHUI.

Koopmunatsr n rpadpukn. OyHKINH

Koopnunara Toukn Ha nOpsMoi. UYmuciaoBble MNPOMEKYTKH.
Paccrosinne Mexxay AByMsl TOUKaMH KOOPJAWUHATHOW MPSIMOMU.

IIpsimoyronpHasi cucrema koopauHar, ocu Ox u Oy. AbGcrucca u
OpAMHAaTa TOYKU Ha KOOPAWHATHOM mrockocTu. IIpumeps! rpadukos,
3aaHHbBIX (popMysamu. UteHne rpadMKOB pealbHbBIX 3aBUCUMOCTEH.

IMousitue pynkuuu. I'padpuk pynkunun. CroiictBa GpyHKUHH. JInHel-

Has pyHKuwms, e€ rpaduk. ['padpuk pyukuun y = |x|. 'paduueckoe

pelIeHNUE JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUIM.

8 xiace

Yucna u eviuucienusn

KsanpaTtapili kOopeHs U3 yncia. [lousaTtue 00 mppanuoHaILHOM
yucie. JlecaTUyHbIe NPUOIMIKCHUST HPPAMUOHAIBHBIX  YHCEII.
CpoiicTBa apudMeTHYECKHX KBaJApaTHBIX KOpPHEH U  HUX
OpUMEHCHHE K TOPEOoOpa3OBAaHUIO YHUCIOBBIX BBIPAXCHUN U
BbIUHMCIICHUSIM. JlelicTBUTENbHbIE YHUCIIa.

Crenenb ¢ LEJBIM NOoKa3arejeM u €€ cpoiictBa. CranHzapTHas
3aMMCh 4HucJa.

Anzebpauueckue evipasricenus

KBanpaTHbIil TpEXUIIEH; pa3/IOKEHHE KBAJApaTHOTO TpEXUIIEHA Ha
MHOYHUTEIH.

Anrebpandeckas ApoOs. OCHOBHOE CBOWCTBO anreOpamdecKou
apobu. CrokeHue, BbIUHMTAHHUE, YMHO>EHHUE, JCIICHUE
anreOpandeckux JpoOeil. PanuoHalbHBIE BBIPAXKEHUS U HUX
npeoOpa3oBaHHE.

Ypasnenusn u nepasencmea

KBanparHoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Peuienue ypaBHEeHUI, CBOASIIUXCS K JUHEUHBIM U
KBagpaTHBIM. [IpocTeiimue npoOHO-palnoHaIbHEIC YPaBHCHUS.

I'paduaeckast mHTEpOpETAIUS YPABHEHUNU C IBYMs TIEPEMEHHBIMU
U CHUCTEM JHUHEUHBIX YpaBHEHUH C ABYMsl nepeMeHHbIMU. [Ipumeprnl
pelIeHus CUCTEM HEJIHMHEHWHBIX ypaBHEHUU C JBYyMs MEepPEeMEHHBIMHU.

PenreHne TeKCTOBBIX 3a7a4 alreOpamdecKuM CIIOcOOOM.

YucrnoBble HEpaBEeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ ogHOM
nepeMeHHOU. PaBHOCUJILHOCTH HepaBeHCTB. JInHeliHble HepaBeHCTBa
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c onHoM mepeMeHHOUW. CHUCTEMBI JIMHEWHBIX HEPABEHCTB C OJHOM
MIEpPEMEHHOH.

Dynkyuu

[Moasatne ¢ynkuun. OOHACTh OIpENeJICHUuI ¢ MHOMXECTBO
3HaYeHnil pyHKIHH. CnocoOs! 3amaHus QyHKIIUHN.

I'padpux pyskximmu. UreHnmne cBOMCTB PyHKOHUH I10 € rpaduKy.
ITpumeps! rpadukoB GyHKIHIH, OTpaXKAIOMINX PEATbLHBIE MPOIIECCHI.

DyHKIHMH, ONUCHIBAIOIIHE MIPSIMYIO U 00paTHYIO IPONOPIUOHATIbHBIC
3aBHCUMOCTH, UX Tpa]uKH.

Gdynkmuu Yy = X%, y=x3, y =X, y =|x.

I'padmueckoe pemeHne ypaBHEHUH W CUCTEM ypaBHCHHUH.

9 knacc

Yucna u eviuucnenus
JleficTBUTEIBHBIC UKCIIA

PanunonanbHble 4ywWcna, UppalUOHAIbHBIE YHCIA, KOHEYHbIE U
OCCKOHEYHBIC OECIATHYHBIC IpoOW. MHOXKECTBO JICHUCTBUTEIIHFHBIX
qucell; AEWCTBUTEJILHBIE 4YHCJIa KakK OCECKOHCYHBIC HOECATHYHBIC
apobu. B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXXECTBOM
JNEHUCTBUTEJIbHBIX UHCEJI U KOOPJAUHATHOW NPSAMOIL.

CpaBHEHHE NCHCTBUTEIBLHBIX YHCEN, apu(PMETHISCKUE HCHCTBUS
C IEHCTBUTEIbHBIMH YHCIaMU.

W3mepens, TpUOTIKEHAS, OLNCHKH

Pa3zmepsl OOBEKTOB  OKpPY’KAalOIIEro MHpa, JAIUTEIBHOCTH
IIPOLIECCOB B OKPY>KAKOIIEM MUpE.

[TpubnmxE€HHOE 3HaUYCHNE BEJIIMYUHBI, TOYHOCTH NPUOITHKESHHUSI.
Oxkpyrienue ynucen. I[Ipukuaka u oleHKa pe3yJIbTaTOB BEIYMCICHHUH.

Ypaeuenusn u nepasencmea
VYpaBHEHHUS ¢ OJJHON IEpEMEHHON

JIluneiliHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIILIUXCS K
JUHEUHBIM.

KBanparHoe ypaBHeHue. Peinienne ypaBHEHUN, CBOISIIUXCS K
KBagpaTHBIM. bukBanpatrHoe ypaBHeHue. IlpuMmepsr pemieHus
YpaBHEHUH TpeTbeil W YeTBEPTONU CTeleHed pa3joXKeHUEM Ha
MHO>HUTEJIH.

Pemenue APpOOHO-paMOHAILHBIX YpaBHEHUH.

Perrenne TeKkcTOBBIX 3a/1a4 aJrebpandeckKuM METOIOM.

Cucrembl ypaBHEHUH
VpaBHeHHEe C AByMs TI€pEeMEHHBIMH U ero Tpaduk. Pemenwue
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CHCTeM JBYX JIMHEHHBIX YypaBHEHHUH C MABYMsS IIEPEMEHHBIMHU.
Pemrenue cucrtem AByX ypaBHEHHUI, OQHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpPOH cteneHu. I paduaeckass MHTEpIpETANST CUCTEMBI
ypaBHEHUI C IBYMsI EpPEMECHHBIMH.

PemreHne TEeKCTOBBIX 3a7a4 ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Peuienne nuHEeHBIX HEpPaBEHCTB C OJIHON MepeMeHHOU. Pemenue
CHCTEM JIMHEMHBIX HEPABEHCTB C OAHOU nepemeHHoM. KBanparHbie
HepaBeHCTBa. | paduyueckass MHTEPIIPETAIlHsI HEPABSHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Dynkyuu
Ksanparugnas ¢pyakims, e€ rpaduk u croiictra. [Tapadomna,
KOOPJWHATHI BEPIINHBI TapadoIbl, OCh CHMMETPHUH I1apaboJIb.

I'paduku QyHKIMii:
y =kx, y = kx + b, y:%,y =x3,y =X , y=|X| u ux cpoiicrsa.

Yucnoevle nociedosamenbHocmu

Omnpenenenie u crocoObl 3aaHAS YHCIOBBIX MOCIEN0BATEIBHOCTEH

ITousarue YHCJIOBOH IMOCJIeJOBATECILHOCTH. 3amanue
IMOCIIEIOBATEIIFHOCTH PEKYPPEHTHON (opmynoir u dopmyitoit N-ro
YJIcHA.

Apudmerndeckas ¥ reoMeTpuuecKast MpoOrpeccun

Apudmernueckas U reoMmerpudeckast nporpeccu. Popmyssl N-ro
yjieHa apu(METUYECKONH M T€OMETPUUYECKOH MpOrpeccuii, CyMMbl
MIEePBBIX N YJIICHOB.

H3o6pakeHrne 4YiIeHOB apu(PMETHYECKOW U IeOMEeTpHYECKOM
nporpeccuii ToukaMm Ha KOOPJAMHATHOM MJIOCKOCTH. JIMHEeWHbIH u
SKCINOHEHUHUANbHbINA pocT. CI0KHBIE TPOLEHTHI.

TIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS
IPUMEPHONPABOYEN ITPOIPAMMBI KYPCA (IO TOJIAM
OBYUEHHS)

OcBoeHue y4deOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO — obOecrnedWBaTh  JOCTHOKEHUE
CIICAYOMIUX IPSAMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 Kmacc

Yucna u evtuucieHus
— BI:IHOJ'IHSITI), codeTast YCTHBIC MU IIMCBMCHHBIC HpI/IéMI)I,
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apudmeTndeckne AeHCTBUS C pallMOHAJIBLHBIMH YHCIIAMH.

— HaxoauTe 3Ha4YeHHsI YHCIOBBIX BBIPAKEHUI; IPUMEHSTH
pa3zHooOpa3HbIe CITOCOOBI U TPUEMBI BBIYUCIICHUS 3HAUYCHUI TPOOHBIX
BBIPQ)KCHUM, COAEpPKAIINX OOBIKHOBEHHBIC U IECSITUYHBIC APOOH.

— Ilepexoaute OT OmHOW (OPMBI 3alHUCH YHUCENT K JPYyrou
(mpeo6pa3oBBIBaTh  JNECSATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH B OCECKOHEUYHYIO
JICCSITUIHYIO ApOOB).

— CpaBHUBATh U YIOPAJOUYMBATh palMOHaJIbHBIE YHCIIA.

— OKpyriaTh 4ucia.

— BHITTOTHATE IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCIICHUM,
OLIEHKY 3HAQUYEHUU YHCJIOBBIX BBIPAKEHUMN. BBINOIHATE neiicTBUS CO
CTEIEHSIMU C HaTypaJIbHBIMU MOKA3aTCIISIMU.

— IIpuMeHaTh NOpU3HAKU  AEJIMMOCTH, pPas3JIOKEHUE Ha
MHO}KI/ITCJ'II/IHaTypaJ'II)HI)IX YUCCII.

— Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3a1ayM, CBSA3aHHBIC C
OTHOLICHHUCM BCJIMYHH, HpOHOpI_II/IOHaJ'H)HOCTI)}O BCJIMYHH,
OPOICHTAMH; WHTEPHPETHPOBATH PE3yJbTATHl PEIICHUs 3a1ad C
y4ETOM OTpaHUYCHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpPHBAEMBIX
00BEKTOB.

Anzebpauueckue eviparcenus

—  Hcnons3oBaTth anreopanvecKyro TEPMHUHOJIOTHIO u
CUMBOJIMKY, TMPUMEHSATh €€ B MpoIlecce OCBOCHHUs y4eOHOro
Marepuana.

—  Haxoautps 3HaueHHs1 OYKBEHHBIX BBIPAKCHUMN MPU 3aJaHHBIX
3HAYCHUSIX IEPEMEHHBIX.

—  BomonHATe  npeoOpa3oBaHUsl  [EJIOTO  BBIPAKEHUS B
MHOTOYJICH [PHUBEJCHUEM MOJOO0HBIX CJIaraeMbIX, pPaCKpbITHEM
CKOOOK.

— BrimoaHsaTs YMHOXCHUC OJHOYJICHAa Ha MHOT'OYJICH "
MHOTO4WICHAa Ha MHOTOYJICH, IPUMEHATH (OPMYIbI KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH.

—  OcCyIIecTBIsATh Pa3JIOKECHUE MHOTOYJICHOB HAa MHOXHUTEIH C
MOMOII[bIO BBIHECEHHS 32 CKOOKH OOIIEro MHOXHUTEIS, TPYIITUPOBKU
cllaraeMbiX, IPUMEHEHUsI POPMYJIT COKPAIIEHHOTO YMHOKECHHUSI.

—  IIpumensATh mnpeoOpa3oBaHUST MHOTOYWICHOB JJIsI PEIICHUS
pa3IUYHBIX 33J1a4 U3 MAaTEMaTHUKH, CMEKHBIX MPESIMETOB, U3 pealbHOMN
NPaKTHUKH.

— Hcrmionp30BaTh  CBOWCTBA CTEIIEHEH C  HAaTypaJIbHBIMHA
MOKAa3aTeISIMU JUJISI IPEOOpa30BaHMsI BhIPAKCHUMA.

Ypagnenus u nepasencmea
—  Pemars suHeliHble YypaBHEHUSI C OJHOW IEPEMEHHOH,

52



MpUMEHSsT TpaBWia IIepexona OT HCXOAHOTO YpaBHEHHS K
paBHOCUIBHOMY eMy. IIpoBepsiTb, SBASETCS M YUCIO KOPHEM
YpaBHEHHSI.

—  IlpumensTs rpaduyueckue METOIbI IIPH PEIICHUM JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

—  Ilonbupare mpuMepbl map 4YHCEN, SBISIIOLIMXCS PEIIeHUEM
JIMHEWHOT'O YPaBHEHHUS C IBYMs IIEPEMEHHBIMH.

—  CrpouTth B KOOPAWHATHOHM INIOCKOCTH TpadUK JHUHESHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; TTOJIB3YSACH I'pa(puKOM, IPUBOIUTH
IIPUMEPHI PEIICHUS YPaBHEHUSI.

—  Pemate cuctemMbl JBYX JIMHEWHBIX YpPaBHEHUH C JABYMs
IIEPEMEHHBIMH, B TOM YHCJE IpapUIecKH.

— CocCTaBisITh U penIaTh JUHEHHOE YpaBHEHHUE W CUCTEMY
JIMHEWHBIX YpPaBHEHHUH 110 YCIOBHIO 3aJa9H, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4yM MOJYUYCHHBIH pe3yJbTaT.

Koopounamut u epagpuxu. @yuxyuu
—  HzoOpaxats Ha KOOpAUHATHOU apsiMou TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM KOOpJAWHATaM, Jy4H, OTPE3KH,
MHTEPBAaJIbl; 3alIUCHIBATh YHMCIIOBBIE MPOMEXYTKH Ha ajJre0Opandeckom
SI3BIKE.

—  OrmeyaTh B KOOPAMHATHOH IJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpAWHATAM; CTPOUTh TpadUKH JHHEHHBIX QyHKOUA. CTpPOUTH
rpaduk GyHKIUU Y = | X |.

—  OnwucelBaTh ¢ MOMOIIBIO (PYHKLIHH H3BECTHBIC 3aBHCUMOCTHU
MEXIy BEJIHYMHAMH: CKOPOCTh, BpEMs, pPAacCCTOsSHHE, IICHA,
KOJIHWYECTBO, CTOHUMOCTH; MPOU3BOJIUTEIHLHOCTh, BpeMs, OO0OBEM
paboThI.

—  Haxoautp 3HaueHue GyHKLIHUHU 10 3HAUYCHHIO €€ apryMeHTa.

— ITornnMmaTte rpaduueckuii crocod IpesCTaBICHHUS M aHaIU3a
uHpOpMaIMH; H3BJIEKATh W HHTEPIPETHUPOBATH HHPOpPMAIUIO U3
rpauKoB peajbHbBIX IPOIECCOB M 3aBUCUMOCTEN.

8 xitacc

Yucna u eviuucienus

—  MHcmonp3oBaTh HaYaJIbHBIE TIPEACTABICHHUS O MHOXECTBE
JIEUCTBUTENIBFHBIX YHCEN JJIsI CPAaBHEHUS, OKPYTJIICHUS M BBIYUCICHUMH;
n300pakaTh JAEHUCTBUTEIIBHBIE 4YHCJIAa TOYKAMH Ha KOOPJMHATHOU
OpsSIMOH.

—  IlpuMeHsTH HOHSITHE apU(PMETHUECKOTO KBaJPATHOTO KOPHS;
HaxOJIMTh KBaJpaTHbIE KOPHU, HCHOJB3Yysl IPU HEOOXOANMOCTH
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KaJIbKYyJISITOP; BBIIIOHSTE IIPE0oOpa30BaHUS BEIPAXKCHHUHN, COIEPIKAIITNX
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

— Hcrionp30BaTh 3ammucu OOJIBIIMX U MaJbIX YHUCEJ C MOMOIIBIO
JICCSITUYHBIX JIpo0Oei u crerieHert yncia 10.

Anzebpauueckue evipajrceHus

— HpI/IMeHHTL IIOHATHUC CTCIICHHM C 1LCJIBIM I1OKa3aTcCJICM,
BBIIIOJIHATH HpeO6pa30BaHI/I$I BLIpa)KeHHﬁ, coacpiKalux CTCICHU C
IICJIBIM IIOKa3aTCIJICM.

— BHITTOTHATE TOXKIECTBEHHBIC TPEOOPaA30OBAHUS PAIIMOHAIBHBIX
BBIpQKEHUH Ha OCHOBE NOpaBUJl ACHUCTBUM HAJ MHOTOYWIEHAMHU H
anreOpanvyecKuMHU IPOOsIMU.

— PacknanpiBaTh KBaApaTHBIA TPEXUIJIEH HA MHOXXUTEIIH.

— I[IpuMmensTh TIpeoOpa3oBaHMUsI BBIPAKECHUH JUISI pCEHICHUS
pa3iaWYHBIX 3a/7a49 U3 MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peabHOMN
MPaKTUKH.

Ypaeuenuﬂ U Hepaeencmea

—  Pemars nuHelHbIE, KBaJIpaTHbIC YPABHEHUS U
panroHanbHbIE YPABHEHUS, CBOASIIHUECS K HUM, CHCTEMBI IBYX
YpaBHEHUI C IByMsI HE€PEMEHHBIMH.

—  IIpoBoauTh NPOCTEHUIINE UCCIECAOBAHUS YPABHECHUN U
CHUCTEM ypaBHEHHI, B TOM YHCJI€ C IPUMEHECHHEM IrpadUueCKuX
MpencTaBICHUN (yCTaHaBIMBAaTh, UMEET JIM YPAaBHECHHUE WIH
crucTeMaypaBHEHHUH PEIISCHUs, €CIIM UMEET, TO CKOJIBKO, H TIp.).

—  IlepexomuTs OT cioBecHOW GOPMYJIMPOBKH 3amadn K eé&
anredpanveckol MOJENIM C ITOMOIIBIO COCTaBJICHUS yPAaBHEHUS WU
CHUCTEMBl ypaBHEHHUM, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJYYCHHBIN pe3ybTarT.

— IIpuMeHSITs CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsI CPAaBHEHHS,
OLICHKHU; pellaTh JUHEHHbIE HEPABEHCTBA C OJHOI IIEPEMEHHON U UX
CHCTEMBI; J1aBaTh I'padHUECKYIO0 WILTIOCTPALIMIO MHOXXECTBA pEIICHUI
HEpaBEeHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

— I[TornMaTe M HCTIOIB30BaTh (PYHKIHUOHAJIBHBIC ITOHITHS U
SI3BIK  (TEPMUHBI, CHMBOJIMUYECKHE OOO3HAYEHHsA); OIPEIEISITh
3HaYeHHE (PYHKIMH 10 3HAYCHUIO apryMEHTa; OIpeJelIsiTh CBOMCTBA
¢ynknmun mo eé rpaduxy.

— Ctpouts rpadMKu 3JIEMEHTAPHBIX (DYyHKIWH BUIa
K

y =%

L y=x2,\y=x3,y= Vx,y = | X |; OMMCBIBaTH CBOHCTBa
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YUCIIOBOW (GYHKIIMHU TTO €€ rpaduKy.
9 kiacc

Yucna u eviuucnenusn

—  CpaBHUBaTh " YHOPSIA0OYUBATH panuoHabHbIE u
HppaMOHAIBHBIC YUCIIA.

— BrinmoassTe apI/I(l)MeTI/I'-IeCKI/Ie AOCUCTBUS C palluOHaJIbHBIMHA
quciaaMH, co4de€Trass YCTHBIE W TINCBMEHHBIC HpI/IéMI)I, BBITIOJIHATH
BBIYHCIICHHUS C UPpPpAUOHAJIBbHBIMHA YU CJIaMHU.

— HaXOZ[I/ITB 3HAYCHUS CTEICHEH C IICJIIBIMHA ITIOKa3aTCIsIMHU H
KOpHCﬁ; BBIYUCIIATH 3HAYCHHA YHUCIIOBBIX BBIpa)KCHHﬁ.

— OKpyraaTe AEUCTBUTEIBHBIC YHCIIA, BBINOJHITH NPUKHIAKY
pe3yabTaTta BBIYUCICHUN, OIEHKY YHCIOBBIX BBIPAKCHHUH.

Ypaeuenuﬂ U Hepasencmea

—  PemaTtp nuHeliHbIE W KBaJApaTHbIC ypPaBHEHUs, ypaBHEHUS,
CBOJAIIMECS K HUM, IIpocTeiime 1poOHO-paliMoHalIbHbIe YPaBHEHUS.

— Pemate cucTteMbl ABYX JIMHEMHBIX YPAaBHEHUU C JBYMs
INEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO
YPaBHEHHE HE SBIACTCS JIUHEUHBIM.

— Pemats TexcTOBEIC 3aaa4du anre6panquKI/IM cnocoboMm ¢
IIOMOIIIBIO COCTABJICHHUSA YPAaBHCHUSA WU CUCTEMbBI JABYX ypaBHeHI/Iﬁ C
ABYM: IICPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHusl YPaBHEHUM U CUCTEM
ypaBHEHHMH, B TOM 4YHCJIE C IIpUMEHEHHUEeM TrpaduIecKux
npencTaBiIeHuid (ycTaHaBIMBaTh, UMEET JU ypaBHEHHE HJIM CHCTEMa
YpaBHEHUI pemIeHus1, €CIU UMEET, TO CKOJIBKO, U TIp.).

— Pemath jMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh pelieHne HEPaBEHCTB Ha YUCIOBOW MPsIMO, 3alTUCHIBATh
pelieHre ¢ NIOMOIIbI0 CUMBOJIOB.

— Pemats CHCTEMBI JTUHEHUHBIX HEPABEHCTB, CHUCTEMBI
HEpaBCHCTB, BKJIIOYAIONIAE KBaJIpaTHOS HEPABEHCTBO; HM300pakaTh
pelieHue CUCTEMbl HEPaBEHCTB Ha YHCJIOBOW MNPsSMOM, 3alHUCHIBATH
pelieHue ¢ MOMOIIbIO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA NIPU PELISHUU PA3IUYHBIX 3a7ad4.
Dynkyuu
— Pacno3naBath (QyHKIUH W3y4YeHHBIX BHAOB. Iloka3pIBaTh

CXeMaTHYeCKH pacCHOJIOKEHHE Ha KOOPJAWHATHOM  INIOCKOCTH
rpauKoB
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o oy = _ _k ,y=ax2 + bx +c¢

dbyukmuii Buga: y = kx, y = kx + b, y =5
y=x3,y=+x,y= [¥ | B 3aBUCUMOCTH OT 3HaYCHUI KOA((OUITNESHTOB;
OIMCHIBATh CBOMCTBA (PyHKITHA.

CtpouTh U U300pakaTh CXCMAaTHYECCKH IpaUKU KBaJIPATUIHBIX

— (G YHKIHH, ONMUCHIBATh CBOMCTBA KBAaJAPATUYHBIX (PYHKIUH I1O
ux rpaduKam.

— Pacno3naBaTh KBagpaTHYHYK (QYHKIHIO 10 ¢opMmye,

MIPUBOJHUTE IPUMEPHI KBAJIPATHYHBIX (PYHKIIMH U3 peajIbHOM KU3HHU,
$u3UKH, TEOMETPHUH.

Apugmemuueckan u zeomempuueckas npozpeccuu

—  PacrnozHaBath apu@METHYECKYIO M TI'€OMETPUYECKYIO
OPOTPECCHH NPU pa3HbIX cnocobax 3aaHusl.

—  BBINONHATE BBIYMCIIEHUSI C HCIIOJb30BaHUEM (GopmMys1 N-TO
qjeHa apu(PMETHYECKON M IeOMETPUYECCKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3o00pakaTep YJIEHBI MOCIEAOBATEIHPHOCTH TOYKAMU Ha
KOOPJIMHATHOM TIITOCKOCTH.

— Pemiate 3amaun, cBA3aHHBIC C YUCIOBBIMU
MOCJIEJOBATEIBHOCTSMH, B TOM YHCIIC 3a/1a4H U3 pPeajIbHOM >KU3HHU (C
HCITOJIB30BAHUEM KaJIBKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE TNIAHUPOBAHME YYEBHOI'O KYPCA (110 TOAAM OBYYEHUSA)

7 xnacc (ae menee 102 u)

Ha3Banue paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqammnxm

Yucaa n
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(25 4

TTonsitue palMoOHAIBLHOTIO 4qucIa.
Apudmernueckue nercTBUsS c
panroHAILHBIMUA YHUCIIAMH.

CpaBHeHue, YHOpsIIOYNBaHUE

palMOHAIBHBIX YHCEN.

CreneHb ¢ HaTypaJdbHBIM ITOKa3aTEIEM.
Pemrenne ocHOBHBIX 3ama4y Ha ApoOH,
TIPOIIEHTHI U3 pealbHON MPaKTUKU.
IIpu3HaKkM AETMMOCTH, Pa3IOKEHUS HA
MHOYKHUTEIU HAaTypPaJIbHbIX YHCEJL.

Peanbnbie 3aBucumoctu. Ilpsamas u
obOpaTHast IPOITOPIINOHATBHOCTH

CucremMaTn3upoBaTh M 000ramarth 3HAHHS 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHUBaATL " yHopsA04MBaTh apoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
IECSTUYHBIC podu B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIE B JECSITHYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JECSITUIHYIO JIpOOk.

[IpumeHATH pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYHMC/ICHUS 3HAYEHUH IPOOHBIX BbIPAKEHMI,
colepKallnX OOBIKHOBEHHBIE W JICCSITUYHEIC
apoOu:  3aMeHITh IpU  HEOOXOAMMOCTH
NECATUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUYHOM, MPUBOJIUTH
BBIpaKeHHE K dopMme, Haubosee yIoOHON ais
BBIYUCIICHUH, mNpeoOpa3oBbIBaTh  ApOOHBIE
BBID@KCHHSI Ha YMHOXXEHHE U JICJICHUE
NECSTUIHBIX NpoOedl K IeHCTBUSIM C IMEIIBIMH
YHCIaMU.

I[IpuBoaUTH YMCIOBBIe H OyKBeHHbIe MPHMeEPHI
CTEIIEHH C HaTypaJIbHBIM IoKasaTeJiem,
OOBSICHSISI 3HAYEHHUs] OCHOBAHUSI CTENEHH U
ImokKasaTeiid CTCIICHH, HaXOIHUThb 3HA4YCHUS
crerneneii Buaa a" (a — y000e paruoHaJIbHOE
9HCII0, N — HATypaJdbHOE YHCIO).
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IMToHuMaTh CMBICI 3aIUCH OOJBIINX YHCEI C
MOMOIIBIO IECATUYHBIX ApoOei U cTeneHell uucna
10, npUMEeHATBHUX B PEAJbHBIX CUTYAIUsAX.

IIpumeHsATH MpPU3HAKH JICIIMMOCTH,
pa3ioKeHUsT Ha MHOXHTEIN HaTypPaJIbHBIX
qHCell.

Pemars  3ajaum  Ha  YacTH, IIPOLCHTHI,
OPOIOPLHUN, HAa HAaXO0XJACHUE ApoOH (IpoleHTa)
OT BEJWYHMHBI M BeJIWYUHBI II0 e€ npobu
(mpoueHTy), nOpoOu  (IpOIEeHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JPYroOi.
IIpuBoauTH, pa3dupaTh, ONEHUBATH Pa3JINYHBIC
pelIeHs, 3aIUCH PEIICHUI TEKCTOBBIX 3ajad.
Pacno3naBatb W OOBSICHATH, OIMPAsCh Ha
OIpeiieIeHHs, MPSIMO HPOIIOPIUOHAIBHBIE U
0o0paTHO  TPONOPIHOHAIBHBIE  3aBHCHMOCTH
MEXXJ1y BEJIMYMHAMH; NPUBOAUTH MPUMeEPHI STHX
3aBUCUMOCTEH W3 peajbHOro MHpa, U3 JPYTrux
Y4EeOHBIX MPEIMETOB.

PemiaTh NpakTHKO-OPUEHTUPOBAHHBIC 3a/1a41 Ha
IPOOH,IPOLIEHTHI, IPSIMYIO U OOpaTHYIO
MIPOIOPIHOHAIBHOCTH, MPOIOPIUHU

AJjredpanyeckue
BbIpasKeHHUs

(27 )

ByKkBeHHBIC BBIPAKECHHSI.
Ilepemennsle. JlomycTuMble 3HAYE€HMUS
nepeMeHHbIX. DOPMYIJIBI.
IIpeob6pazoBanne OyKBEHHBIX
BBIDQKEHHI, paCKpbITUE CKOOOK U
MPUBEACHNUE MOJOOHBIX ClIaracMbIX.

OBJanerh anreOpandecKol TEPMHUHOJIOTHEH U
CHUMBOJIMKOH, HNpPHMeHATB €€ B Mmpolecce
OCBOEHUSI yIeOHOT O MaTepHaa.

HaxoauTh 3HaueHUsI OyKBEHHBIX BBIPAKCHUH
OpH 3aJJaHHBIX 3HAYCHHUSX OYyKB; BBIITOJIHSITH
BBIYHMCJICHUS 110 OpMyJIaM.
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CBoiicTBa CTeNeHU C HaTypaJbHBIM
oKa3aTeJIeM.

MHorousieHsl. CI0kK€HUE, BBIYUTAHUE,
YMHOXKEHHE MHOTOuJIeHOB. DOopMy bl
COKpaIlIEHHOIO YMHOXX€eHUs. Pa3noxeHnue
MHOTOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATH npeodpa3zoBaHUs 11eJIOrO
BBIPQ)XCHHUSI B  MHOTOYICH MPHUBEICHUEM
IMOJTOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXXEHHE  OJHOYIEHa Ha
MHOTOYJIEH ¥ MHOTIOYJ€Ha Ha MHOTOYJIEH,
NPpUMEHATH (OpMyJIbI KBajapaTa CyMMBI U
KBaJpaTa Pa3HOCTH.

OcymecTB/IsITh Pa3I0KEeHUE MHOTOWICHOB Ha
MHOXKHUTENIM IIyTEM BBIHECEHHUSI 3a CKOOKHU
o0mIero MHOXXUTENs, MPUMEHEHUS (HOPMYJIIBI
pa3sHOCTH KBaJpaToB, (GOPMYJI COKPAIIEHHOTO
YMHO>XEHHUS.

IIpumensaTs npeoOpa3oBaHHE MHOTOYICHOB
JUIST  pelIeHWs]  pa3JIudHBIX  3amad U3
MaTeMaTHUKH, CMEXHBIX  MPEIMETOB, U3
peaJbHON IPAKTUKU.

3HAKOMUTBLCS C HCTOpl/leﬁ pas3sBUTHUA MaTCMaTUKH

YpaBHeHus u
HepaBeHCTBa
(20 u)

VYpaBHeHHe, paBuia IpeoOpa3oBaHMUsI

ypaBHEHUs, PaBHOCHIBHOCTH
YpaBHEHHUH.

JIuneitnoe ypaBHEHHE c OJTHOM
nepeMeHHOMH, peuenue JIMHEWHBIX

ypaBHeHHil. Penienye 3ajauc noMouibIo
ypaBHEHUH.

JIuneliHOe ypaBHEHHUE C IByMs
IIepeMeHHBIMH U ero rpaduk.Crucrema
JIBYX JTUHEWHBIX YPaBHEHHUH C ABYMS
nepeMeHHbIMU. Peienne cucteMm

Pemrars sMHENHOE ypaBHEHHE C  OJHOU
IIepeMEHHOW, MPUMEeHsIsI MpaBHJIa Iepexoja OT
HCXOIHOTO YpPaBHEHHUsS] K PAaBHOCHIBHOMY €My
Oonee npocroro Buaa. IlpoBepsTs,siBiIsieTcst 11
KOHKPETHOE YHCJIO KOPHEM ypaBHEHHUSI.
IMoaGupaTs NpuMepsHI Map YHUCEI,
SIBJISIFOIIIUXCSI PEIICHUEM JIMHEHHOTO ypaBHEHUsI
¢ n1Byms nepeMeHHbIMH. CTPOHUTH B
KOOPAWHATHOHN IMJIOCKOCTH IrpaduK JIMHEHHOTO
YpaBHEHUs C ABYMsI NIEPEMEHHBIMU,
MOJIB3YSICh T'PaUKOM, HPHBOAUTH MPUMeEPBI
pelIeHus ypaBHSHUS.
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YpaBHEHU CIIOCOOOM MOACTAHOBKH U
CIIOCOOOM CIIOKEHHUS

HaxoauTh pemieHue CUCTEMbI IBYX JIHMHEWHBIX
YpaBHEHUI ¢ AByMsl IEPEMEHHBIMH.

CocTaB/IfITh U PelIATh YPAaBHEHUE WM CUCTEMY
YPaBHEHUH 110 YCIOBHUIO 3a/1a4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33aJa4yd MOJIyUYeHHBIH pe3ysbTaT

Koopaunatein
rpaguku.
@yukunn (24 4)

Koopaunara Toukn Ha  IIpsIMOM.
YHucsioBele TpoMexyTKH. Paccrosinue
MEXIY ABYMsI TOUKAMHKOOPIUHATHOMN
MPSIMOM.

IIpsimoyronbHasi cUcCTeMa KOOPJIHHAT
Ha IUIOCKOCTH. IIpumepsl rpadukos,
3alaHHbBIX dopmyamu. Urenue
rpadMKOB peajbHBIX 3aBUCHUMOCTEH.

Ilonsitne ¢dyukuun. I'padux GyHKIHM.
CaoiicTBa ¢yHkuwmii. JInneitnas GyHKIuys.
ITocTpoenne rpaduka JTHHEHHOMN
¢yukun. I'paduk GyHKIHM Y = | X |

HN300pakaTh Ha KOOPAUHATHOU MPSAMOI TOUKH,
COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJUHATaM,
JIydH, OTPE3KH, HHTEPBaJbl; 3allUChIBATh UX Ha
anreOpanyecKoM SI3BIKE

OTMe4aTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO
3aJaHHBIM KOOpJAMHATAM; CTPOUTh TrpaduKu
HECJIOXKHBIX 3aBHCHMOCTEH, 3aJJaHHBIX
dbopmysnamu, B TOM 4YHCIE C IOMOIIBIO
U} poBBIX J1abopaToOpHuid.

IIpuMeHsiTS, H3y4yarThb NnpeuMyliecTBa,
HHTEePHpeTHPOBATH rpaduueckuit cnoco6
MpPEICTAaBICHUST M  aHalW3a pa3sHOoOOpa3HoM
JKU3HEHHOW HH(pOpMAaIINH.

OcBauBaTth TmOHsATHE (QYHKIHH, OBJIAJCBATH
(byHKIIMOHAILHON TEPMHUHOIOTHUEH.
Pacno3HaBaTh JuHENHHY0 GQyHKIUIO Y = KX + b,
onuchIBaTHL e€ CBOICTBAa B 3aBUCHMOCTH OT
3HaueHUi koa(pdumuentos K u b.

Ctpouts rpadguku JTUHEWHOW (dyHKIUH,
byHkIHN
y=ix|.
Hcnoab30BaTh
ITOCTPOCHUSI

HuppoBBie  pecypchl I
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rpaduKoB QYHKIWIT U U3YyUESHHUS] UX CBOMCTB.
IIpuBonuts IIpUMEPBI JIMHEHHBIX
3aBHCHMOCTEl B peaJbHBIX IIpoleccax |
SIBJICHUSIX

IloBTOpPEHME M
0000wmenne(6 1)

IToBTOpeHHE OCHOBHBIX MOHATHH U
METOJOB Kypca 7 KJjacca, 00oO0IIeHne
3HAHUN

BbiOMpaTh, NPUMEHSATH OLEHHBATH CIOCOOBI
CpPaBHEHUS YHCEJI, BEIYUCICHUH, ITpeoOpa3oBaHMI
BBIP@XKEHUH, PELLIEHUs] YPABHEHUM.

OcymecTBJIsITh  CAMOKOHTPOJIbL  BBITIOTHIEMbIX
nercTBui u CaMOIIPOBEPKY  pe3yabTara
BBIYHUCIICHUH, TIpeoOpa3oBaHUN, ITOCTPOCHUN
Pemarb 3aa4u U3  peaJlbHOM  >KU3HHU,
NPpUMeHAThL MaTeMaTHYeCKHe 3HAHMSA s
pelIeHus 3a1a4d U3 APYTUX IPeaMEeTOB.

Pemiath  TeKCTOBBbIE  3a/1a4H, CPAaBHUBATH,
BBIOMPATH COCOOBI PEIICHUS 3a0a4ud
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8 kmacc (ne menee 102 u)

HazBanmue

pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHbBIE BH/bI 1eAITeIbHOCTH 00y4AIOUINXCSI

Yucaa
BbIYHCJICHHS.
KBaapatHnsle
KOpPHHU

(15 )

u

KBagpatHsblii KOpeHb U3 4ucia.

ITonsaTHE 00 MppaIMOHATBEHOM
gucne. Jlecstuuabie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHISCKUN
KBaJIpaTHBINKOPEHbD.
VpaBHeHue Buaa X2 = a.
CaoiicTBa apu(pMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZIEPIKaIINX
KBaJpaTHbIE KOPHU

DopMyIMPOBATH ONpeeleHUe KBaJApaTHOTO KOPHS U3
4YHca, apupMeTH4ecKoro KBaJgpaTHOrO KOPHSI.
IIpuMeHATH OIEepalUIO U3BJICUYCHUS KBaJPAaTHOIO KOPHS
W3 YHClIa, UCHOb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
OuneHuBaTh KBaJpaTHbIE KOPHHU LEJIBIMU YHCIAMU U
JIECATUIHBIMHU IPOOSMH.
CpaBHMBATBL U YHOPSAJA0YHBATh
UppallMOHAJbHbIC YHCIA,
KBaJpaTHBIX KOPHEM.

HccnenoBars ypaBHeHHE X2 = @, HAXOAUTh TOYHBIE U
npuOIIKEHHBIE KOpHU npu a > 0.

HccaenoBath CBOMCTBA KBaJpaTHBIX KOpPHEH, IPOBOIS
9HCIIOBEIE SKCTIEPUMEHTHI c HCIIOJIb30BAaHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Joka3pIBaTh CcBOiicTBa apU(PMETHUESCKHX KBaJAPATHBIX
KOpHEH; TpHUMEHSATh WX U1 IIpeoOpa3oBaHUS
BBIPAXKECHUH.

BbINoJHATH NMpeodpa3oBaHUs BHIPAXKCHUN, COAEPKAIIUX
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNEepeMeHHBIE U3
reoOMeTpUYSCKUX U GHU3HYSCKUX (DOPMYIL.

BpluMcjasTh  3HAYEHHMsl  BBIPAKEHUM,  CcoAepiKalmx
KBaJIpaTHbIC KOPHH, HCIIOJIb3Yys IIPH HeO6XO)ll/lMOCTl/I
KaJbKYJISITOP.

Hcnmoap30BaTh B XOJE PEIICHUs 3a/aad 3JIEMEHTapHbIe

palroHaJIbHbIC u
3allMCaHHBIC C IIOMOIIBIO
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MPEACTAaBJIICHUS, CBSA3aHHbIE C  HOPUOIDKEHHBIMU
3HAYCHUSIMH BEIIMYMH.
3HAKOMHUTBCS € MCTOPHEil Pa3BUTHS MaTCMaTHKU
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IIpooonoicenue

Yucaa n CreneHs C LEJIBIM DopMyTHPOBATHL ONpe/eJieHHe CTEIIEHH C LEIbIM
BbIYHCJICHHSI. oKa3aTeJIEM. II0Ka3aTeJIeM.
Crenensp ¢ neabiM CranaaprHas 3anuch 4ucia. IpeacTaBiasTh 3aUCh OOJIBIINX U MAJIBbIX YHCEII B
ToKasaTejem Pasmeper 06bexToB craHzapTHOM Buje. CpaBHUBATH 4uCJa U BEJIUYUHBI,
(7 ) OKpyIIOWero mupa (or 3anucaHHbIe C HCIoJb3oBaHneM crereHn 10.
3JIEMEHTaPHBIX
JaCTHI 1O KOCMHIYECKHX Hcnonb3oBaTh 3alMCh YMCEN B CTAaHJAPTHOM BUIE IS
O6LCKTOB), JIJINTEIBbHOCTH BBIpAXXEHUS pasMEpPOB 06'beKTOB, JJIUTEIIBHOCTH NIPOUECCOB B
MIPOIIECCOB B OKpPY KaloIeM MHpE.
OKpY’KaroIeM Mupe. ®opmMyIHpPOBATH, 3aIMCLIBATL B CHMBOJIMYecKOil ¢opme n
CBOMHCTBa CTCNCHH € LETBIM WLIKOCTPUPOBATEL PUMEPAMH CBONCTBA CTEICHU
nokasaTejeM
C LIEJIBIM HOKa3aTeJIeM.
IIpuMeHsATH cBOMCTBA CTEIEHH I IIpeoOpa3oBaHMU
BBIPAXKCHHUH, COAEPIKAIINX CTEIIEHHU C LIEJIBIM ITOKa3aTeseM.
BbINOJIHATH AeHCTBHUSI C YNCIIaMH, 3alIUCAHHBIMU B
cTaHIapTHOM BuAe (YMHOXXEHHE, ACJICHUE, BO3BEICHHE
B CTETICHB)
AJjredpanyeckue KpanpaTHelii Tpéxuren. Pacno3snaBaTh KBaapaTHBIM TPEXUJIEH, YCTaHABIUBATH
BBIPAKEHHUS. Pasnoxenne kBaspaTHOTO BO3MOXKHOCTB €TI0 Pa3JIOKEHUSI HA MHOXXUTEIIH.
Ksagparubrit TpeXHIcHaHa MHOKHUTCIIN PackiaabiBaTh HA MHOKHMTEJM KBaJpPAaTHBIM TPEXUIECHC
TPEXUIIeH HEOTPUIATEIBHBIM JUCKPUMHUHAHTOM
6w
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Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. Haxoaurthb
BbIPaKEHHSI. Jonyctumbie 3HAYCHUS 00JacTh  OMNPEACIICHUS]  PAI[HOHAIBHOTO  BBIPAKCHHSI.
Auredpanyeckas MepEeMEHHBIX, BXOJISILIIAX B BbBINOJHATH  YHUCIOBBIE IIOJACTAHOBKH H  BBIYHCIATH
apodb anreGpanyeckue BBIPAXKCHMUSI. 3HaYeHHUE APOOH, B TOM YHCIIE C MTOMOMIBIO KAIbKYJATOPA.
(15 w) OcHoBHOE CBOMCTBO @dopMyIMpPOBATH OCHOBHOE CBOICTBO anreOpandeckow
ajreOpanyecKoii Apoou. ApoOH U MPUMEHAATH €ro Ul mpeoOpasoBaHUsA APOOCH.
Coxparenne 1po6eii. BbINOJHATHL JAeHCTBUS C alIreOpanyecKuMu ApOOSIMU.
Crnoxenne, BBIMUTAHUC, | [IpuMeHATh NPeoOpa3OBaHHUS BBIPAKCHHH IS PEIICHHS
YMHOKCHHUC n ACJICHHIE 3a7a4. BbIpamarb nepemMeHHblie U3 GopMys (HUHUECKHX,
AIredpandeckux npoGeii. reOMETPUYECKHX, OMUCHIBAIOIINX OBITOBBIE CUTYAI[UH)
IIpeoOpa3zoBaHue  BBIpAKCHUH,
comepKamux  anreOpanmdeckue
npobu
YpaBHenus KgBanpartHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHbIC ypPaBHCHUSI.
U HEpaBEHCTBA. Hemnomnroe KBaJpaTHOE 3anuceiBaTh GOpMYJIy KOpHEH KBaJpaTHOTO YpaBHCHHS,
KBajaparubie ypaBHeHue. dopmyna KoOpHeEi peliaTh KBajJpaTHbIe YPABHEHUsI — [TOJHBIC U HEITOJIHbBIC.
ypaBHEHUsI KBaJ[paTHOI'O YpaBHCHHUSI. IpoBoauTh MpocTeiiline HCCAEIOBAHUSI  KBaJPATHBIX
(15 g) Teopema Buera. YpaBHECHUN.
Peuienue ypaBHEHHUI, Pemiath ypaBHEHMsI, CBOJSIIHECS K KBaJAPAaTHBIM, C
CBOAAIIMXCS K  KBaJApaTHBIM. IIOMOIIBIO TTPeoOpa3oBaHMil U 3aMEHON NEePEeMEeHHOM.
IIpocreiimue IpOOHO- HabaioaaTts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH U

panMroHalIbHbIE YPaBHEHUSI.
Pemienne TeKCTOBBIX 3ajlady  C
TMOMOIIBIO KBaJpaTHBIX
ypaBHEHUM

KOBd)d)I/II_II/IeHTaMI/I KBaJIpaTHOTO YpPaBHCHUS.

dopmyaupoBaTh TeopeMy Buera, a Taxke oOpaTHYIO
TEOpEMY, IPUMEHSTh 3TU TEOPEMBI JJIsI PELUIEeHUs 3a1ad.
Pemiats TekcToBbIE 3aJa4M alIreOpanyvecKuM CrocoOoMm:
IIEPEeXOJIUTh OT CJIOBECHOW (OPMYIIMPOBKH YCIOBHS
3a/laud K aJreOpandecKoil MonesH IyTEM COCTaBJICHMS
YpaBHEHUS; pemaTts COCTaBJICHHOE ypaBHEHHE;
HHTEPIPETUPOBATh PE3yJIbTaT.
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3HAKOMUTBCS ¢ UCTOPMEH Pa3BUTHS aIreOphl

YpaBHeHust

U HepaBeHCTBA.
CucremMbl ypaBHeHHIi
(13 )

JIuneliHOe ypaBHEHUE C IABYMs
HNepeMeHHBIMH, ero rpaduk,
OpUMEPHI PELICHUs YPaBHCHUN B
LeJIbIX YHCIIax.

Pemenue CHUCTEM IBYX
JAHEWHBIX YPaBHEHUM C IABYMs
HepEeMEHHBIMU. ITpumepst
pelIeHus CHUCTEM HEeJIHMHEeHHBIX

ypaBHEHUM c ABYMSI
TIEPEMEHHBIMH.

I'papuueckas wHTEpHIpeTaUs
YpaBHEHUS c IBYMSI
TIEPEMEHHBIMU u cuUCTEM
ypaBHEHUH c ABYMSI
IEepPEMEHHBIMH.

Pemenne TEKCTOBBIX 3amad cC
TOMOIIIbIO CUCTEM ypaBHEHUH

Pacno3snaBarb  JIMHEHHBIC
IIepEeMEHHBIMH.

CtpouTh rpaduku JUHEWHBIX ypaBHEHUM, B TOM YHCJIE
HCI0JIB3Ys H(POBBIE pecypcehl.

PasnauuaTh napajurebHBIC U IIepeCeKalOIIHecs] IpsIMbIe
110 X ypaBHEHUSIM.

Pemrare cucteMbl IByX JIMHEWHBIX YPAaBHEHUM C JBYyMs
IIEPEMEHHBIMH TTOJICTAHOBKOI U CII0KEHUEM.

Pematp npocrtedmme CHCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUU HE SBISCTCS JIMHEWHBIM.

[IpuBoaute rpaduUecKyl0 HMHTEPHPETALNUIO PCIICHHS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YpPaBHEHHUH
C IBYMsI IIEpEMEHHBIMU.

Pemats TeKCTOBBIE 33124l aNTeOpandecKUM CIOCcOO0OM

YpaBHEHUsI C  JOAByMs

YpaBHeHust
U HepaBeHCTBA.
Hepagenctsa (12

)

YuciioBble HEPABEHCTBA U UX
CBONCTBaA.

HepasencTBo c OJTHOM
HepeMEeHHOM. JInnelinbie
HEepaBEeHCTBa c OJTHOM
NEepEeMEHHON W UX pEelICHUE.

CucteMbl JIMHEHHBIX HEPAaBEHCTB
C OJHOW mNepeMeHHOW M ux
pelieHue.

M300parkeHne pereHus
JIMHEMHOI0 HEPaBEHCTBA U UX

YHCJIOBBIX
KOOPAUHATHOM

@opmyaupoBaTh CBOICTBaA
WUIIOCTpUPOBaTH  UX  Ha
JA0Ka3bIBATh anreOpandecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PEIISHUS 3a4a.
Pemiars JuHENHbIE HEPABEHCTBA C OJIHON MEPEMEHHOM,
n300pakaTh pelIeHHe HEpaBeHCTBA HA  YHCIIOBOH
OpPSIMOM.

Pemath cucTeMbl JIMHEHHBIX HEpPaBEHCTB, H300paXkaTh
pelIeHne CUCTeMbl HEPAaBEHCTB Ha UHCIIOBOM MHpsSIMOH

HEPaBEHCTB,
NPpsIMOH,
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CHUCTEM Ha YHUCJIOBOU MPSIMOM

DyHKIUH. THousitme ¢yukuun. O6macte | HMcenosib3oBaTh GyHKIHOHAIHHYIO TEPMHHOJOTHIO H
OcHOBHbIE OIPEJICIICHUSI U MHOYKECTBO CHMBOJIMKY.
TOHSITHS 3HadeHnil GpyHKIuu. CnocoOb! Boerunciasite 3HaYeHus1 QYHKIIUN, 3aJaHHBIX (OPMYJIaMHU
(5 u) 3agaHusl QYHKIIHN. . (mpu  HEOOXOAMMOCTH  HCIOJIB30BaTh  KaJIBKYJISITODP);
I'papux  dynxuuu. CBoHMcCTBa | cocTaBiasTh TA0AMUBI 3HAYEHHH (QyHKIUH.
¢bynkmuu, ux oroOpaxkenue Ha | CTPoOUTH MO TOYKAM rpaduKu GyHKIHIA.
rpaduke OnuceiBath  cBoiicTBa  (QyHKIMH Ha  OCHOBe €
rpadugeckoro mpencTaBICHUS.
Hcnosb30BaTh GYyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY.
HccaenoBath npuMepsl rpaduKoB, OTPaKaIOUIUX pealbHbIS
Ipouecchl U sBicHus. IIpUBOAMTH NPUMeEPBI IIPOIECCOB H|
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnob30BaTh KOMIbIOTEPHbIE IPOrPAMMBI VIS T10-
cTpoeHus rpad@ukoB GyHKIUH U NU3YUYSHHUsSI UX CBONCTB
DOyHKIUH. YreHne u mocTpoeHue rpaukon HaxoauTs ¢ noMombio rpaduka QyHKINHA 3HaYSHUE OJ1-
YuciaoBbie ¢yuknuii. [Tpumeps! rpadnkon HOW M3 paccMaTpHUBacMbIX BEJIWYHH I10 3HAYCHHUIO JIPY-
dynkmun (GYyHKOUN, OTpaskaromIux TOM. .
© ) peaJibHBIC MTPOIECCHI. B HecloXXHBIX Clly4asix BhIpazkaTh (hopMyJioii

DyHKIINH, OMHCHIBAIOIINC
OpsIMYI0O B OOpaTHYIO
MIPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'pa(pUKH.
T'umep6ona.

3aBUCUMOCTDL MCXKY BECIUYUHaAMM.
OnuceiBaTh XapakTep HU3MCHCHUS OZ[HOf/‘I BCJIIMYHUHbBI B

3aBUCHUMOCTH OT M3MEHEHUs IPYTOM.
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqaloumxcu

I'papux Pyskmuu y = X2
dyHkuMu Y = X%, Yy = X3,

y = JX, y = |x|; rpaduyeckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI U3y4aeMbIX pyHKIHI.
IToka3sbiBaTH cXeMaTH4eCKU MOJIOJKECHUE Ha
KOOPAWHATHOU TUIOCKOCTH TrpadukoB (GyHKOUNA BHma: Y
= Xz,ﬂ: )(3,

y= X, y=Ixl|

Hcnonb3oBath (yHKUMOHATBbHO-TPaUYeCKUe
NpeACTABJICHUSA 11 PELICHUS U UCCIICIOBAHUS YpPaBHEHUN
HCUCTEM ypaBHEHUIL.

IIpumensaTs uudpoBbIe pecypcbl UL  OCTPOCHUS
rpaduKoB (yHKIHI

IloBTOpEeHHe n
00o6menmue (6
)

TToBTOpEHHE OCHOBHBIX IMOHSITHIH
U METOJOB KypcoB 7 # 8 KJIacCOB,
o0oOmenne 3HaHUHI

BbiOupaTh, NPpUMEHSITh, OLEHHUBATH CHOCOOBLI CPaBHEHUS
4Yycesd, BBIYUCICHUN, NOpeoOpa3oBaHUNl  BBIPAKEHHM,
pelieHus] ypaBHEHUI.

OcymecTBJIATh CAMOKOHTPOJIb BBINOIHIEMBIX NEHCTBUN U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeodpa3zoBaHUi, MOCTPOCHHUIA.

Pemate 3amaum M3 peanbHOW KU3HHM, TPHMEHSTH
MaTeMaTUUeCKHue 3HAHUS Ul peIIeHUs 3alad U3 JPyTHX
MIPEeAMETOB.

Pemiate TekcTOBBIC 3aJa4U, CpPaBHUBATh, BBIOUPATH
CIoCco0bI pelIeHUs 3a1a4uu
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9 knacc (ue menee 102 u)

Ha3zpanmue
pa3nea (TeMbl)
Kypca (4Mciio

OcHoBHOE coaepxKaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqamumxcﬂ

9wy

MHOKECTBO JI€HCTBUTEIIBHBIX
qyCcel; JIeHCTBUTCIBHBIC

gHCila KaK 0ECKOHEUYHBIE TECATUYHBIC
npoOu. B3zamMHO OIHO3HAYHOE
COOTBETCTBHE MEXIY MHOXKECTBO
JIeHCTBUTEIILHBIX YHUCEI U
MHO>KECTBOM TOYEK KOOPJIUHATHOU
OpsIMOM.

CpaBHeHHE IEeHCTBUTEIIBHBIX YHCE,
apudMeTHUYECKUE ICHCTBUI C
JeHCTBUTEIBLHBIMUA YHCIIAMH.
[MTpubnmxéHHOE 3HAYCHHUE
BEJINYUHBI, TOYHOCTh
HPUOIIMKSHUSI.

Oxpyrnenne uncen. [Ipukuaka n
OIIEHKA PEe3yJIbTAaTOB BBIUUCICHUN

4acoB)
Yucia u PanmonasibHbBIE YHCIIA, Pa3zBuBaTth npeacraBJieHHsl O YHCIaX: OT MHOXECTBa
BBIYHCJIEHHS. UppalMOHAIIbHBIC YHCIIA, HATypaJLHBIX YUCEJ IO MHOXKECTBa JICHCTBUTECIBHBIX
JlelicTBUTEILHBIE KOHCYHBIC H YHCeIl.
qyucia OECKOHEUHBIEC JACCATUYHBIE IPOOH. O3HAKOMHUTBHCH C BO3MOXXHOCTBHIO MPEIACTABICHHUS

AEeHUCTBUTECIILHOIO YHC/Ia KaK OECKOHEUYHON
JNECSITUIHOU JpOOU, MPUMEHSTh JICCATUIHBIC

OpUOIIKEHUS PAlMOHAIBHBIX U HPPAIIHOHAIIBHBIX

YHUCe.

H3o00pakarh JIeHCTBUTEIbHBIC YUCIIA TOUKAMH
KOOPAWHATHOM NPsIMOM.

3anucpIBaTh, CPABHUBATDH M YNOPAI0YHBATH
JIEACTBUTEIBLHBIC YHUCIIA.

BpBINOJIHATH, coyeTasi yCTHbIE U NUChbMEHHBIC
npuémsl, apupmMeTnyeckue AelcTBUA C
panMoOHaTBFHBIMH YHCIIAMH; HAXOAUTH 3HAYCHUS
CTETIeHeH C IeJbIMU IT0Ka3aTeIsIMU U KOPHEH;
BBIYHMCJIATH 3HAYCHUS UHUCIOBBIX BBIPAYKCHUIA.
I[MoyyuTh npeacTaBjeHUe O 3HAYUMOCTH
JIEHCTBUTEIbHBIX YHCEN B IIPAKTUYECKON
OEeSITEILHOCTH YEIIOBEKA.

AHaJIU3UPOBATH M /1eJ1aTh BBIBOABI O TOYHOCTH
MPUONM>KEHUST AeWCTBUTEIIBHOTO YHCIIa TPHU
peueHun 3aaa4.

OKpyriasaTh 1eUCTBUTEIbHBIE YHUCIIA, BHINOJHATH
NPUKUJIKY PE3yJIbTaTa BBIUUCICHUM, OLEHKY
3HAYEHUN YMCJIOBBIX BBIPA’KEHUM.
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3HAKOMHUTBCS C HCTOpHeﬁ pa3sBUTHI MaTCMAaTHUKH

YpaBHenus JIuneliHoe ypaBHeHue. Peuienue OcBauBaTh, 3allOMHHATH U NPUMEHATH rpaduyecKue
U HepaBeHCTBA. YPaBHEHHM, CBOISIIUXCS K MeTO/AbI IIPY PEIICHUN YPaBHECHHU, HEPABEHCTB U UX
YpaBHeHust JIMHEHHBIM. CHUCTEM.
¢ OJHOM KBagpartHoe ypaBHeHue. Perrenue Pacno3naBarse nensie U ApoOHBIE YpaBHECHHUS.
nepeMeHHOI ypaBHEHHUM, CBOJISILIUXCS K PemiaTp uHeliHbIe U KBaJpaTHbIE YPABHEHUS,
(14 q) KBaJIpaTHBIM. BbukBagpaTHBIC YpaBHEHUSI, CBOJSIIIIUECST K HUM, TTPOCTCHIIINE
YpaBHCHMUSI. AOpOOHO-paMOHAIFHBIC YPABHCHUS.
IIpumepsl pemeHust ypaBHCHHU TlpeanaraTs BO3MOXKHBIC CITOCOOBI PEIIICHUS
TpeThel U 4eTBEPTON cTeneHEN TEKCTOBBIX
pa3no’XeHneM Ha MHOYKHUTEIIH. 3a1a4, 00CyKaAaTh UX U pelIaTh TEKCTOBBIC 3aa4ud
Pemrenue IpoOHO- pa3sHBIMU cIOCOOaMU.
palnoHATBHBIX yPaBHCHUIA. 3HAKOMHUTBHCSH € MCTOPHENl pa3BUTHS MAaTEMaTHKHA
Pemmenne TeKCTOBBIX 3aad
aireOpandecKuM METOJIOM
YpaBHenust JluneitHOE ypaBHEHHE C IBYMS OcBauBaTh U MPUMEHSIITH TPUEMBI PCIICHUS CHCTEMbI

U HepaBeHCTBA.
CucreMbl ypaBHeHHIi

(14 g)

IMEPEMEHHBIMHA U €ro rpaduk.
CucteMa JBYX JIMHESHHBIX
YpaBHEHUH ¢ IBYMs IEPEMEHHBIMHA
u e€ pemenue. Perienue cucrem
ABYX YpaBHEHUI, OJTHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOM CTENEHMU.

I'papuueckass wuHTEpHOpeTaIius
CHUCTEeMBI yPaBHCHUHN C JBYMs

NEPEMEHHBIMU

NBYX JIMHCWHBIX YpPaBHCHHUU C ABYMsI TIEPEMEHHBIMH
M CHUCTEMBI JIBYyX YpaBHEHHW, B KOTOPBIX OJHO
YpaBHCHHUE HE SIBJISICTCS JIMHCUHBIM.

HUcnoab3oBaTh pyHKIIHOHATBHO-TpadUIECKU
MPEJCTABICHUST [UUI1 PelleHus] W HCCIeI0BaHUs
YpaBHEHUM U CUCTEM.

AHAIM3UPOBATH  TEKCTHI  3aJ4a4,  pemiaTtb WX
anreOpandecKum CIIocoooM: nepexoanTh oT
CIIOBECHOM (POPMYJIMPOBKH YCJIOBHs 3a7adud K
anreOpanyecKkoil  MOJENU ITyTEM  COCTaBJIEHUS

CHUCTCMBbI ypaBHeHHﬁ; peraTb COCTaB
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PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

JICHHYIO CUCTEMY YPaBHECHUN; HHTEPNPETHPOBATH
pe3ynbTar.
3HAKOMUTBLCS ¢ MCTOPHEH pa3BUTHUS MaTEMaTUKU

YpaBHenust
U HepaBeHCTBA.
HepagencrBa (16

)

HucioBble HEpaBEHCTBA M HUX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEWHBIX HEPAaBEHCTB
C OJIHOM TMEepeMeHHOH M Hux
peurenHue.

KBanpaTtHbsle HepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTemM
HEpaBEHCTB c BYMSI
IIEPEMEHHBIMU

Yurarth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpInoHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa3oBaHUs CBOMCTBA UHCIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemares nuHEiHbIC HEPAaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINX
KBaJIpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAATH
IIOJIy4YECHHBIEC PELICHUS.

HN3006paxkaTh pelIcHHE HEPaBEHCTBA W CHCTEMBI
HEpaBCHCTB Ha YHCIOBOH MPsSMOW, 3anuchIBATh
pelIeHre ¢ TOMOIIBIO CUMBOJIOB.

Pewiatpb KBaJIpaTHbIC HEpaBCHCTBA, HCIIOJIB3YsI

rpadudecKue IMpeacTaBICHUS.

OcBauBaTh W NPUMEHSATH HEPABEHCTBA NPH pPEIICHUN
pa3M4YHBIX  3aja4, B TOM  4YHCJIE  MPAKTHKO-
OPHUEHTHUPOBAHHBIX
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®Oyukiuun (16
1)

KBagparnunast ¢dyHkous, e
rpaduk u coiictBa. [lapaborna,
KOOPJAWHATHI BEPIIUHBI
napaGoJibl, OCb CHMMETPHHU
napabonsl. CTeneHHbIe
byHKIIMU ¢ HATYpaTIbHBIMHA
okazareisamMu 2 u 3,ux
rpaduKH U CBOMCTBA.
I'padpuxn  dyskumii: y = KX,
y=k< + b, y=x,y=ax?
X

y=ady= "/;,y=|x|

PacnosnaBath BUJTBI M3ydaeMbIX byHKITH;
WLTIOCTPUPOBATH cXeMaTHYecKH, 00BSICHSATD
pACIIOJIOKEHHE HAa KOOPJMHATHON TUIOCKOCTH TpadUKOB
dyukumii Buga:y = kx, y = kx + b, y :g y =ax? y =
ax®, N
Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHIi
K03(PUIIMEHTOB; OMUCHIBATh UX CBOMCTBA.
Pacno3naBath KBaJIpaTHUHYO GyHKIMIO O hopMyIie.
TMpuBoANTHL NPUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEH 13
peanbHOM KHU3HU, (PU3MKH, TEOMETPHH.

BeisiBasaTh U 0000maTe 0coOEHHOCTH Trpaduxa
KBaJIpaTHYHOM GyHKIMU y = ax? + bx + c.
Ctpouts H  H300pakaTh  CcXeMaTH4YecKH Tpaduku

KBaJAPaTUYHBIX (PYHKIIHNH, 3aJaHHBIX (OpMyJIaMu BUAA Y =
ax?y = ax? + q,y = ax + p)3,y = ax?> + bx + c.
AHaJIl/lI}HpOBaT]) U IPUMEHATDH CBOMCTBa HU3YYCHHBIX
(yHKIWH T UX TTOCTPOCHUSI, B TOM YHCIIEC C IIOMOIIBIO
HU(GPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
MOCJIe0BATEIBLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmernyeckas u
reoMeTpuyecKas IIPOrPECCHUH.
Ddopmyibt n-ro 4jeHa
apudMeTHIeCcKOi u
reoMeTpUUYEeCKOM MIporpeccui,
CYMMBI IIEPBBIX N UJIEHOB.
Wzo0paxenue YIICHOB
apudmMeTHIecKon u
reoMeTpUUYEeCKOM nporpeccuu
TOYKaMM  Ha  KOOpPJWHATHOM
TJIOCKOCTH.

JInnelHbIN u

3KCIOHEHIIUAJIBHBIN POCT.
CII0KHBIE TIPOIIEHTHI

OcBauBath M NMPUMEHATHb HWHJICKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTH peveBbl€e BbICKA3bIBAHUSI C HCIIOJB30BAHUEM

TEPMHUHOJIOTUH, CBSI3aHHOU c MOHATUEM
I0CJIEAOBATEIBHOCTH.
AHAIN3HPOBATH dhopmyy n-ro 4JIeHa

IOCTICIOBATEIILHOCTH WM PEKyppPeHTHyI0 QopMyiy u

BBIYHCJASATh WICHB! ITOCJICIOBATEIBHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTthb 3aKOHOMEPHOCTH B MIOCTPOCHUH
MOCJIEIOBATEILHOCTH, eciu BBIITUCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apupMETHYECKYI0 H TE€OMETPHYECKYIO
MIPOTPECCUN MPHU PA3HBIX CIIOCO0AX 3aJaHUA.

PemaThb 3a1a4y ¢ HCHob30BaHHEM (OPMYIT N-TO YieHa
apupMeTHIeCKOH W TEOMETPHYECKOM MpOrpeccui,
CYMMBI TIEPBBIX N YICHOB.

HN300pakaTh 4JjIeHbl MOCJEIOBATEILHOCTH TOYKaMH Ha
KOOP/IMHATHOM MJIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpoLecCOB M SIBJIGHHH U3
peambHON >KU3HH, WIIIOCTPUPYIOIIE W3MEHEHHE B

apudMeTHIecKol TPOrpeccHu, B TI€OMETPUYECKOM
IIPOrPECCHHU; n300paxaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH Ipa)MISCKU.

Pemath 3axaum, CBsI3aHHBIC c YHUCIIOBBIMHA
[IOCJIEIOBATEJIBHOCTSAAMH, B TOM 4YHCJE 3aJadd U3
pealbHOW  JKM3HH C  HCHOJIB30BaHHEM  LHUGPPOBBIX
TEXHOJIOTUM (PIEKTPOHHBIX TabnuI, TrpaduIeckoro

KaJIbKyJIsITOpa U T.I1.).
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PemiaTh 3amayd Ha CIIOKHBIC MPOLCHTHI, B TOM YHCIIE
3aja4dl M3 peallbHOM NpPakTUKH (C HCIOJB30BaHUEM
KaJIBKYJISITOPA).

3HAKOMHUTBHCSI ¢ MCTOPHEil Pa3BUTHS MaTEMaTHKH

IloBTOpEHME,
000011IeHHE,
CHCTeMAaTH3AL U
3HaHMii!

(18 u)

Yuciaa v BBIYHCIEHHs (3aIlNCh,
CpaBHEHUE, aecTBus c
JeiCTBUTEIbHBIMU qHCcIaMHu,
qucioBasl IIpsiMasi; IIPOIICHTHI,

OTHOIIICHUS, HPOIIOPLIVIH;
OKpYyTJICHHE, npuGIKeHue,
OIICHKA; pEIICHUE TEeKCTOBBIX
3az1a4 apuPMETHISCKUM
crrocodom)

OnepupoBaTh NOHSITHAMHU. MHOXXECTBO, ITOJMHOXECTBO,
orepanuu Hal MHOKECTBAMH; HMCNO0JIb30BAThH
rpadudeckoe MpeacTaBICHHEe MHOMECTB JUISI ONHCaHMUS
peanbHBIX MPOIIECCOB U SIBICHUH, IPU PEIISHUH 3a7a4 U3
OPYTUX y4EOHBIX MPEIMETOB.

AKTYyaJU3UpPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JleiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJIbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4HCla, [JEJIMMOCTh HATypaJIbHBIX YHCEI,
NpPU3HAKH JEIUMOCTH, IIeJI0€ 4YHCIIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSITUYHas IPOOW, CTAaHIAPTHBIA BHJ
4yucia, apupMeTHyecKuii KBaJpaTHBIN KOPEHb.

BbinmoHATHL fAeiicTBUSI, CPaBHUBATH M YNOPSIA0YHBATH
4qucia, MPeACTaB/IsITh YHUCIAa Ha KOOPAWHATHOW MPSIMOM,
OKPYIJISITh 9HCHA; BBIMOJHATHL NPHKHAKY M OIEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3agauM apu(METHUYECKUM CIIOCOOOM.
PemaTh mpakTHYecKHe 3aJa4H, COJEpIKAIINE MPOIEHTEHI,
1011, YaCTH, BbIpa)Karollde 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pacCTOsiHHe, IleHa — KOJIWYeCTBO —
CTOMMOCTB, O00BEM  padOTHI — BpeMs —
MPOU3BOAUTEIIBHOCTh TPYAA.

Pa3zouparnb peaybHBIe JKH3HEHHBIE CHUTYyaIVH,
¢opMyIMpoBaTh UX Ha S3bIKE MaTEMaTHKH, HAXOAMTh
pemieHue,  IPHUMEHss MaTeMaTHIEeCKUHI ammapar,
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MHTEPNPETHPOBATH PE3YJIbTAT

Auredpanyeckue BbIpa:keHust | OnepupoBaTb  NOHATHSAIMH.  CTENEHb C  LEJIBIM
(mpeobpaszoBanue rokasaresieM, apu(MEeTHYEeCKUH KBaJpaTHBIH KOPEHb,
anrebpanvecKux BBIPDAXKCHUH, MHOTOYJICH, ajreopandeckasi Ipo0b, TOXKJICCTBO.

AOTIY CTUMEIE3HATCHHIA) BBINOJHSATE OCHOBHBIE 1eHCTBYSI: BEIIOJIHITE PACUETHITIO
dpopmynam, npeobpa3oBbIBATH Lesble, apoOHO-
palMoOHAJIBHBIE BBIPAXKECHUSI M BBIPAXKEHUSI C KOPHSIMH,
peann30BBIBaTH pasiiokeHue MHOTrO4JICHa Ha

MHOXKUTEJIH, B TOM YHCJIE C HCIIOJIb30BaHHEM (opMyIr
Pa3HOCTH KBAJAPATOB M KBaJpaTa CyMMBI U DPa3HOCTH;
HaXOJUTh JOIyCTUMBIE 3HAUC€HUs IEPEMEHHBIX s
pOOHO-paOHATIBEHBIX BBIPAYKEHHI, KOPHEH.

MoeupoBaTh ¢ NOMOIIBIO (GOPMYJT peasIbHBIE TTPOIECCHI
U SIBIICHUS

1 35tech mpeAcCTaBIEHBI BJIEMEHTHI COJEP’KaHUs Kypca, M3ydaBllHecs B 5—8 kiaccax U TpeOyroliue MOBTOPEHHs,
06o061meHusa U cuctematuzanuu. O0pamaTbCs K3TOMy MaTepHally MOXKHO B BHJE aKIIEHTA Ha 3aBEPIIAIOIIEM dTarie
U3ydeHHUsi Kypca 9 Kjlacca MM paclpeneiisiTh IO COOTBETCTBYIOIIUM TEMaTHYECKHUM pasjieiiaM, H3y4daeMbIM B
TeYEeHHUEe Yy4eOHOTO roja.
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IIpooonscenue

DyHKIUH (moctpoenwue, OnepupoBarb NOHATUIMU: GyHKIHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (QYHKIIUH; byHKIINN, HYJIH byuxnnmy, IIPOMEXYTKH

rpadgudeckoe peurenue 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs,

YPaBHEHHUI U UX CHCTEM) yObIBaHUs, HauOosbllee W HaUMEHbIICE 3HAYCHUS
byHKIIH.

AHaJIM3UpOBaTh, CpPaBHUBaTh, 00Cy:K1aTh CBOIiCTBa
GyHKIHHA, cTPOUTH NX TpadUKH.

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPONIOPIIMOHAIIBHOCTE, O0OpaTHasi MPOIOPIIMOHAIBHOCTD,
JTUHEeWHas GyHKUUA, KBaapaTuyHas QyHKOUs, napadoia,
runepOomna.

Hcnoan3oBats rpaguku sl OnpeAcyicHUsl CBOMCTB,
MIPOLIECCOB U 3aBHCHUMOCTEH, IJIs1 pelIeHus 3ajad U3
OpYyrux yd4eOHBIX TIPEAMETOB U pPEaNTbHOI IKHU3HU;
MOAEJNPOBATH C IIOMOIIBI0O Tpad)UKOB peajibHEIC
IIPOLIECCHI U SIBJICHUS.

BripaxkaTh popMyIaMu 3aBUCHMOCTH MEK/Ty BETHIMHAMHA

Ilpu pa3paboTke paboueii nOporpaMmbl B TEMAaTUYCCKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YUTCHBI
BO3MOJKHOCTH HCITOJIb30BaHUS 3JICKTPOHHBIX (IIH(PPOBHIX) 00PA30BATEIIBHBIX PECYPCOB, SIBJISIONIUXCS yI4eOHO-
METOJIUYCCKUMH MaTepuaiaMu (MyJIbTHMEIUUHBIC IIPOTPaMMBI, SJICSKTPOHHBIC YYEOHUKH W 3aJadHUKH,
3JICKTPOHHBIC OUOJIMOTEKH, BHUPTyalibHbIC JabOpPaTOPUH, HWIPOBBIC MPOTPAMMBI, KOJUJICKIIUH ITH(PPOBBIX
00pa3oBaTEIbHBIX PECYpPCOB), HCHOJB3YEMbIMU I OOYyYEHHUs] M BOCIHUTAHUS PA3JIMYHBIX TPYII
MOJIb30BATEIICH, MPEACTABICHHBIMU B J3JCKTPOHHOM (IU(POBOM) BHUJIC U PCATUIYIOMIUMH JTUIAKTUISCKUC
Bo3moxxHoctu UKT,coneprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa3oB
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