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MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O [MPEAMETA
«MATEMATUKA»

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

rocyJapCcTBEHHOTO  00pa3oBaTEJbHOrO  CTaHIapTa OCHOBHOIO
obmiero oOpa3oBaHUS € Yy4Y€TOM H COBPEMCHHBIX MHUPOBBIX
TpeOOBAHUHN, IPEABSIBISIEMBIX K MAaTEMAaTUIECKOMY OOpa30BaHUIO, U
Tpaguluii POCCHUHCKOTO 0O0pa3oBaHUs, KOTOpPHIC OOCCIICYUBAIOT
OBJIaJICHUE KIJIFOYEBBIMU KOMIIETCHIIUSIMHU, COCTABISIONINMH OCHOBY
JUIT  HETPEpPBIBHOIO OOpa3oBaHUS ¢ CaMOPAa3BHUTHs, a TakKXKe
LIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M MO3HABATEIbHOI'O
pa3BuTHsl oOyuarommuxcsi. B paboueil mporpamMme yudTeHBI HJEU U
rostokeHns: KoHenuuy pa3BUTHsT MaTEMaTHYECKOTO OOpa3oOBaHMUS
B Poccuiickoii ®enepanuu. B snoxy uudpoBoil Tpanchopmaiuu
Bcex cdep 4YeIOBEYECKOW JSSITEIbHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM  COBPEMEHHBIM  YEJIIOBEKOM 6e3 0azoBoit
MaTeMaTHYEeCKOW TOIATOTOBKH. Y)K€ B IIKOJIEMaTeMaTHKa CIIYXKHUT
OMOPHBIM MPEIMETOM JUIS U3YyUYE€HHUs CMEXKHBIXJIUCLIUIIINH, a TTocie
IIKOJIBI pEaJbHOH HEOOXOAMMOCTHIO CTAaHOBHUTCS HEIPEPBIBHOE
obpa3oBaHmUe, qT0 TpebyeT TOJTHOIICHHOM OazoBoi
00mieoOpa3oBaTeIbHOU MMOJATOTOBKH, B TOM qucie u
MaTeMaTH4ecKOW. DTO 0OyCIOBJIEHO TEM, YTO B HAIlM JHU PacTET
quciio npodeccuii, CBsI3aHHBIX C HEIOCPEACTBEHHBIM IIPUMEHEHUEM
MaTeMaTHKW: W B cdepe HSKOHOMUKH, M B OH3Hece, U B
TEXHOJIOTMYECKUX O0JIacTsAX, M Jlake B TyMaHUTApHBIX cdepax.
Takum 00pa3zoM, Kpyr HIKOJBHHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MO>KET CTaTh 3HAYUMBIM

MIPEIMETOM, PACIIUPSIETCS.

ITpakTHdeckasi TOJIE3HOCTh MAaTEMAaTHKH OOYCJIOBJIEHA TEM, YTO
e mpeaMeToM SIBISIOTCS (QyHJAAMEHTAIbHBIE CTPYKTYpHl HAIIEro
MHUpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIE OTHOIICHMUS
OT TPOCTEHIINX, YCBAaMBAE€MBIX B HEIMOCPEACTBEHHOM OIIBITE, 10
JIOCTaTOYHO CJIOKHBIX, HEOOXOJAWMBIX s Pa3BUTHS HAy4YHBIX W
MPUKJIAAHBIX nAed. be3 KOHKpPEeTHBIX MaTeMaTHYeCKHWX 3HaHHWH
3aTPYAHEHO MOHMMAaHHE IMPUHIHMIOB yCTPONHCTBA M HCHOJIB30BAHUSI
COBPEMEHHOI TEXHHUKHU, BOCIIpUSITUE u WHTEpIIpETalus
pa3HOOOpa3HOW coONUaJIbHOW, HSKOHOMHUYECKOW, ITOJUTHYCCKON
nHbopMmanuu, Majaod(p(exTnBHa TMOBCEAHEBHAs MpPaKTHYECKas
AesTenbHOCTh. KaxnoMy 4YenoBeKy B CBOEH KU3HU IIPUXOIUTCS
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BBIIIOJIHATE pPacuy€Tbl M COCTAaBJSATH AJITOPUTMBI, HAXOAUTh U
MNPUMEHSTh  (QPOPMYJBI, BJIAJACTh IPAKTUYCCKUMH IpuéMaMu
TEOMETPHUYECKUX M3MEPEHUI M MOCTPOCHUM, YUTAaTh WH(pOpPMAIHIO,
MIPEACTAaBIICHHYIO B BHUJAE TaOJHIl, AHarpaMM U rpaduKOB, KUTH B
YCJIOBUSIX  HEONPEJECJIEHHOCTH UM MNOHUMATh  BEPOSITHOCTHBIN
XapakTep CIyYalHBIX COOBITH.

OIHOBPEMEHHO C paciiupeHueM chep NPUMCHCHUS MaTeMaTUKH
B COBPCMCHHOM oOOmiectBe BcE Oojiee BaXHBIM CTaHOBHUTCS
MAaTEMAaTUYECKUN  CTWJIb  MBIIUIEHUS, HOPOSIBISIOIIUNCA B
onpenesIEHHBIX YMCTBEHHBIX HaBbIKax. B rmpoliecce u3lydyeHUs
MaTeMaTHUKU B apCeHaJI TPUEMOB U METOJIOB MBIIIJIEHUS UEJIOBEKa
€CTECTBCHHBIM OOpa30M BKIIOYAIOTCA WHIYKIOUS W OCIyKITHS,
000O0IIICHUE U KOHKPETU3AIIUsI, aHAJIU3 U CHHTE3, KJIIACCHU(MUKAIIUS
U cucTemaruzainus, abcTtparupoBaHue u aHalorusi. OOBEKThI
MaTeMaTUYECKUX YMO3aKJIIOUEHUH, NpaBujla UX KOHCTPYUPOBAHUS
pacKkpbIBalOT MEXaHWU3M JIOTHUYCCKHUX ITOCTPOCHUH, CIIOCOOCTBYIOT
BBIpa0OTKE yMeHUsI (OPMYITHUPOBATH, 00OOCHOBBIBATH U JIOKA3bIBATh
CYXXJEHHsI, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBIILIEHUE.
Benymas pois TIpUHAIICKUAT MaTeMaTHKE W B (QOPMHPOBAHUU
aJITOPUTMHUYECKONH KOMIOHEHTHI MBIINUIEHUsI W BOCIUTAHUU

YMEHUM JCHMCTBOBATH no 3aJaHHbBIM ajuropuTMam,
COBEPIIEHCTBOBATh H3BECTHBIE W KOHCTPYHUpPOBAaTh HOBbIE. B
MpoIeCCe PCIICHUS 3aJad — OCHOBOW y4eOHOW ACSITCIPHOCTH 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 CpelcTBa JUISI  BBIPAXKCHUS
CYXICHUH U HATIJISAIHOTO UXITPESACTABIICHUS.

HeoO0xoauMbIM KOMITOHEHTOM OOIIel KyIbTYphl B COBPEMEHHOM
TOJIKOBAHHUU SABIISICTCSA o61uee 3HAKOMCTBO C METOJaMH IIO3HAHMU
JICUCTBUTEIILHOCTH, IIPEACTABIICHHE O TIpeIMETe MW METoIax
MaTeMaTHKHA, UX OTIHYHA OT METOJIOB JIPYTHX ECTSCTBEHHBIX H
ryMaHUTApPHBIX HayK, 00 OCOOEHHOCTSIX NMPUMEHEHUS MaTeMaTHKH
IS peUIeHus] HAayYHBIX M TIPUKIAOHBIX 3a7ad. Takum obpazowm,
MaTeMaTHYEeCKOe 00pa30BaHUE BHOCHT CBOW BKJIAJ B (DOPMUPOBAHHEC
OOIIEHKYIBTYpPhI YeJIOBEKA.

HN3ydyeHne MaTeMaTHKH TaKXe CIOCOOCTBYET ICTCTHYCCKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAHHU IO KpacoOThbI " n3sdgmmecrnsa
MaTEMAaTHUYECCKUX paccyxczleHm‘/’I, BOCIIPUATHUIO TC€OMETPHUUICCKUX
popM, yCBOCHHUIO UACU CUMMETPUH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

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

— ¢opMHupoBaHHEe NEHTPAJIBHBIX MAaTEMAaTHYSCKUX IOHATHU
(amcno, BenW4YMHA, reoMeTpHudecKas durypa, repeMeHHasl,
BEpPOSITHOCTh, (YHKIH), OOECHEUMBAIOIINX IPEEMCTBEHHOCTh H
IIEPCIIEKTUBHOCTh MAaTEeMaTHYECKOIro 0O0pa30oBaHUs O0yYarOMINXCs;

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

— pa3BUTHE HWHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00ydarolmuxcs, MO3HABATEIbHOW aKTHUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUH, KPUTUYHOCTH  MBIIUJICHUs, HWHTEpeca K H3YyUYCHHIO
MaTeMaTHKHU;

— ¢dopMupoBanue (pyHKIIMOHANTBEHON MaTeMaTU4YEeCKOM
TpaMOTHOCTH: YMEHUsI PACHO3HABaTh IIPOSIBIICHUS MaTEMAaTHUYECKHX
MMOHSITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >XU3HEHHBIX
CUTYaIHMsIX U IIPH U3YUECHHUH IPYTUX YUCOHBIX IPEAMETOB, IIPOSBICHUS
3aBHUCUMOCTEHl M 3aKOHOMEpHOCTEH, (opMynnpoBaTh HUX Ha S3BIKE
MAaTEMAaTUKUM M CO34aBaTbh MaTeMaTHU4YE€CKUE MOJEJIHU, NIPUMEHATH
OCBOCHHBIM MAaTEMaTHYECKUM anmnapar js peLIeHUs IIPaKTUKO-
OPUEHTHUPOBAHHBIX  3ajlad, WHTEPOPETUPOBATHL U  OLIEHUBATh
IOJIy4YEHHBbIE PE3yJIbTaThl.

OCHOBHBIE JIMHUU COJIEP)KaHUs Kypca MaTeMaTHKH B 5—9 kiraccax:

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

CTAaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapajlIelIbHO, KaXKIasl B
COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJTHA OT
JIPYroi, a BTECHOM KOHTAakTe€ U B3auMoJiecTBUH. Kpome »TOoro, mx
00BEeaNHSET JIOTUYECKasl COCTAaBIISIIOIIASI, TPAJULHUOHHO THpHUCYyIIas
MaTeMaTHKE M MPOHU3BIBAIONIAs BCE MaTeMaTHYECKHE KYypChbl U
coaepxkarenbpHbeie JuHHUHA. CdopmynupoBanHoe B DeaepalbHOM
TOCYyJIapCTBEHHOM OGR30BAaTEIbHOM CTaHIapT€ OCHOBHOTO OOIIEro
oOpa3oBaHMsI TpeOOBaHHWE  «yMETb  ONEPUPOBATH  IOHSTHUSIMH:
ompejeNeHne, aKcuoma, TeopeMa, JOKa3aTeIbCTBO;  yMEHHE
pacnmo3dHaBaTb HWCTHUHHBIC HW JIOXKHBIC BBICKA3bIBaHUsA, TMPUBOIAUTH
OpUMEpPbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BBICKa3bIBaHUI» OTHOCHTCA KO BCEM KypcaMm, a (OpMHpPOBaHUE
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JIOTHYECKUX YMEHHI pachpeneisieTcss IoBceM rogam oOydeHHsl Ha
YPOBHE OCHOBHOTO oOmiero obpasoanus.Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIEE INPEAMETHBIM pe3yJibTaTaM OCBOeHHs IIpumepHoit
paboueii mporpamMMmbl, pachnpenciéHHBIM IO ToJaM OOydYeHHS,
CTPYKTYPHUPOBAaHO TaKMM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHIHUITHAITBHBIM BOIIpOCaM oOyuaromuecs oOpalanuch
HEOAHOKPATHO, YTOOBI OBJIAJICHUEC MATEMaTHYCCKUMH IOHSITHSIMH H
HaBBIKAMH OCYIIECTBJISUIOCH IMOCIIEJOBATEIbHO W MOCTYIATEIbHO, C
coOioeHueM TIPUHIUIA [PEEMCTBEHHOCTH, a HOBBIE 3HaHMUS
BKJIIOYAQJIMCh B OOMIYID CHCTEMYy MaTEeMaTHYSCKHX IPEICTaBICHUN
00ydJarommxcsi, pacumpsis U yriayoass e€, obOpa3ys OpodHbIe
MHO>KECTBEHHBIE CBSI3H.

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

B COOTBETCTBHU c denepajbHBIM rocyJ1IapCTBEHHBIM
0o0Opa3oBaTEeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHMUS
MaTeMaTHUKasIBIsIETCsI 00s3aTEIbHBIM IPEIMETOM Ha JaHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4eOHbIN mnpenmer «MartemaTukay
TPaIUIIMOHHO M3yYaeTCsl B paMKax CJIEIYIONNX Y4eOHBIX KypCOB: B
5—6 kmaccax — kypca «MartemaTnka», B /—9 Kiaccax — KypcOB
«Anrebpa» (BKJIIOYasi  DJEMEHTBhl  CTaTUCTHKH W TEOpHUU
BeposaTHocTeit) u «['eomeTpus». Hactosmieit mporpamMmmoil BBOOAUTCS
CaMOCTOSITEIbHBIN YUeOHBINH Kypc «BeposATHOCTh U CTaTHCTHKA».

Hacrosimeit nmporpamMmMoid mpeaycMaTpUBAeTCsl BBIJICJICHHE B
y4eOHOM IJIaHE HA U3yYCHUE MaTeMaTHKH B 5—6 kiaccax 5 yueOHbIX
YaCOB B HEJICJIIO B TCUCHHUE KaXKIOTO roaa ooydeHusi, B 7—9 kiaccax 6
YYEOHBIX 4aCOB B HEJEJIO B TEUCHHE KaXKJOT'0 roja 00ydeHHs,BCEro
952 y4ueOHBIX Haca.

TemaTrnueckoe MJIaHUPOBAHHUE YUEOHBIX KYPCOB U PEKOMEH/1yEeMOe
pacnpeneneHre y4eOHOro BpEeMEHH JUIsl U3YyUEeHHS] OTACIBHBIX TEM,
MpeUIOKEHHBIE B HACTOSIIIEH MporpamMMe, HaJlo paccMaTpUBaTh Kak
IIPUMEpPHBIE OPUEHTHUPHI B TOMOIIb COCTABUTEIIIO aBTOPCKOIT paboueit
MIPOTPAMMBI U MIPEXKJIE BCEro YUUTEII0. ABTOp padodeil mporpamMmebl
BIIpaBe yBEJIWYUTH WJIM YMEHBIIUTH MPEUIOKEHHOE YHCI0 yueOHBIX
4acoB Ha TeMy, 4YToOBl yrayOuThCI B TeMaTHKy, Oojee
3aMHTEPECOBABIIYI0O YYEHHKOB, WJHM HaNpaBUTh yCHJIWS  Ha
MIpEoJIoJIEHNEe  3aTpyAHEeHHH. JlomycTMMO  Tak)e  JIOKaJIbHOE
rmepepacupenerieHne ¢ IIePecCTaHOBKa JJIEMEHTOB COJICP)KaHUSA
BHYTPH JaHHOTO kjacca. KoiaudecTBO IMPOBEPOYHBIX  padoT
(TeMaTH4YeCKUI M UTOTOBBIM KOHTPOJIb KadecTBa YCBOCHUsS y4eOHOTro
MaTepuaia) U UX THUH (CaMOCTOSITeJbHBIE M KOHTPOJIbHbIE PabOTHI,
TECThI) OCTAIOTCSI HA YCMOTPEHHUE yuHuTess. Takxke yduTellb BIIPaBe
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YBEJIWYHUTh WJIM YMCHBIIUTH YHCIO Yy4EOHBIX YAacOB, OTBCIEHHBIX B
ITpumepHoii paboueil mnporpamme Ha 000OIIEHME, IIOBTOPEHHE,
CHCTEMAaTH3alMI0 3HAaHUH OOydaromuxcs. EXWHCTBEHHBIM, HO
NPUHLOUIIHATIBHO Ba)XHBIM KPHUTEPHUEM, SBISISTCS JOCTH)KCHHE
pe3yabTaToB O0YyUYEeHHsI, yKa3aHHBIX B HACTOSIIEH mporpaMmme.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3VJIbTATBI

JImyHOCTHBIE pe3yJibTaThl OCBOCHUSI NPOrpaMMbl  y4eOHOro
npeamera «MaTtemMaTuka» XapaKTepU3yIOTCS:

[TaTpuotnyeckoe BoCHUTaHUE:

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

FpamnaHCKoe 1 NYXOBHO-HPABCTBEHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBINTOJIHEHHUIO OOSA3aHHOCTEH TpakKJaHWHA U
peaimu3anyy  ero Ipas, I[PEACTABICHHEM O MaTeMaTHYECKHX
OCcHOBax (PYHKIHOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHHUM,
Oporeayp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OOPOCHI W TIp.);
FOTOBHOCTBIO K OOCY’KJICHHUIO dTHYECKHUX MPOOJIeM, CBSI3aHHBIX C
MPAaKTUYSCKUM IPUMEHEHHEM JIOCTH)KCHUIl HayKH, OCO3HaHUEM
B@XXHOCTH MOPAIBHO-3TUYECKHUX NPHUHIUIIOB B JEATEIHLHOCTH
Y4€HOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHUBHOE ydYacTHE B PEUICHHUHU NPAKTHUYECKHUX
3aJ1ad MaTeMaTHYE€CKOW HaIlpaBJICHHOCTH, OCO3HAHHWEM BaXKHOCTHU
MaTeMaTH4YeCKOro 0Opa3oBaHUs Ha NPOTSDKEHUU BCEHW KU3HU LIS
ycremHoi  npodeCCHOHAIILHON  AESITEeIbHOCTH W Pa3BUTHEM
HEOOXO/{IMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM U ITIOCTPOCHUEM
WHIWBHUIYaJIBFHONW TPAeKTOPUH OOpa30BaHUS M )KU3HEHHBIX IIJIAHOB C
Y49ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

DCTETHUECKOE BOCITUTAHNE:

CHOCOOHOCTBIO K SMOIMOHAIIEHOMY u 3CTETUICCKOMY
BOCHOPHUSITUIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, pelieHuu,
PacCy>XJICHUN; YMCHUIO BUJICTh MaTEeMaTHYCCKHUE 3aKOHOMEPHOCTH
B ICKYCCTBE.
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HCHHOCTI/I HAYYHOI'O ITO3HAHUA:

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

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 30POBBS U
SMOINOHATIBHOTO OJIATOIOTY NS

TOTOBHOCTBIO IIPUMEHATH MaTeMaTHYECKAE 3HAaHUS B MHTEpecax
CBOETO 3J0pOBBs, BEICHUS 310pPOBOTO oOOpasza >XWU3HU (3T0pPOBOE
nuTaHue, cOanaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, pEryJsipHas
puznueckas aKTUBHOCTB); cpOpPMHUPOBAHHOCTHIO HaBBIKa
pediiekcun, IpU3HAHUEM CBOETO IpaBa Ha OMIMOKY W TaKOTr'O Ke
npaBa Jpyroro 4ejoBeKa.

DKOJOTHYECKOE BOCIHTAHHUE:

OpUCHTaMe Ha NPHUMCHCHHE MaTeMaTHYeCKUX 3HaHHW JUIs
peuieHust 3ajad B 00OJIACTH COXPAHHOCTH OKPYIKarOUIeH Ccpeisl,
IJIaHUPOBAHUSA MOCTYIIKOB U OII€CHKH UX BO3MOXXHBIX HOCHCHCTBI/Iﬁ
JUIS  OKpY’Kalolled Cpenpl; OCO3HAaHHEM TIJIOOAIBHOIO XapakTepa
9KOJIOTHYECKUX NMPOOJIEeM U MyTeH UX pEIICHUSI.

JIMIHOCTHBIE Pe3y/bTaThl, 00ECTIEUMBAIONINE ANANTAINI0 00yJaOIEeTocs K
M3MEHSFOLLMMCS YCIIOBUSIM COLMAIBHOM U IPUPOTHON CPeJIbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUAX HEONPEAEIEHHOCTH,
IIOBBILICHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
JESITeJIbHOCTh, B TOM 4YMCJI€ YMEHHUE YUUTBHCS Yy APYruxX JIKOAEH,
npuoOpeTaTbh B COBMECTHOM ESITeIIbHOCTH HOBBIEC 3HAHUSI, HABBIKH U
KOMIIETEHIIUM U3 ONBITA JAPYIUX;

HEOOXOIUMOCThIO B )OPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIE
(bopmynupoBaTh usieH, NOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX,
B TOM 4YHCJIE paHee HE HW3BECTHBIX, OCO3HaBaTh JAe(QHIINTHI
COOCTBEHHBIX 3HAaHWH W KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BuTHE;

CIIOCOOHOCTBIO 0CO3HaBaTh CTPECCOBYIO CHUTYyalHUIo,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOYyIOUIWH
KOHTPMEP, KOPPEKTUPOBATH IPUHHUMAEMbIE PELICHUS U JACHCTBUS,
(bopmynmpoBaTr W = OHEHUBATH PHUCKH H  IIOCJIE/CTBUS,
(opMupoBaTps ONIbIT.
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METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
rnpeaMeTa «Maremaruka» XapaKTepU3yIoTCs OBJIaJICHUEM
VHUBEPCANLHOIMU ~ HO3ZHAGAMETbHBIMU  OCUCNBUAMY, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PeSYIAMUEGHbIMU
oelicmeusamu.

1) VHueepcanvhvle — no3HasamenvHvle — Oeicmeus — 00ecnevusaiom
Gopmuposanue  O6A3068bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoeHue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; HnpuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — Onepayuil, ymeHuili pabomambv ¢
uHgopmayuet).

ba3oBrle nornueckue nencTBUS:

— BBISIBISITH M XapaKTepPHU30BaTh CYMICCTBEHHBIC MPU3HAKU
MaTeMaTUYCCKHUX OOBCKTOB, TMOHSATHI, OTHOIICHHH  MEXIY
HOHSTUSIMU,; ¢popmynupoBarb OTIIpeIeJICHUS TOHATHM;
YCTaHaBIIMBATh CYIIIECTBEHHBIN NMIPU3HAK KJIaCCU(HUKAIINN, OCHOBAHUS
JUIst 000OIIEHNST 1 CPaBHEHUSI, KDUTEPUHU MPOBOJIMMOIO aHAJIN3a;

— BOCIIPUHHUMATB, dbopmynupoBath HM  peoOpa3OBHIBATH
CYXJICHUsI: YTBEpAUTEIbHBIC U OTPUIlATEIbHBIC, CAUHUYHBIC, YACTHBIC
¥ 00IIHe; YCIOBHBIC,

— BBISIBIISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U
npotuBopeuns B haKTax, JaHHBIX, HAOIIOICHUSIX U YTBEPIKJICHUSX;
npeqjaratb KpPUTEPHUH IS  BBIABICHHUS 3aKOHOMEPHOCTEH WU
NPOTHUBOPEYN;

— Jenath BBIBOABI C  HCHOJB30BAHWEM 3aKOHOB  JIOTHKH,
JIETYKTUBHBIXW WHIYKTHBHBIX yMO3AaK/IIOUEHUM, YMO3aKIIOUEHUN MO
aHAJIOTHUH;

— pa3bupaTh DOKa3aTeJIbCTBA MATEMAaTHYECKHX YTBEPIKJICHUH
(mpsMBIE ¥ OT IPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIHBHO HECIJIOKHBIC
JI0Ka3aTeabCTBa MaTeMaTHYECKHUX (axros, BBICTpPanBaTh
apryMeHTanuio, MIPUBOJIUTH MIPUMEPBHI u KOHTPIIPUMEPHI;
00OCHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

— BBIOMpATh CIIOCOO pemlieHus ydeOHOW 3amaud (CpaBHUBATH
HECKOJIbKO BAapHaHTOB PEUICHUs, BEIOMpaTh Hanbosee IOIXOISIINIC
Yy4E€TOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTECPHUEB).

ba3oBbie ucciaenoBaTenbCKue ACHCTBUS:

— HCHOJIb30BAaTh BOIIPOCHI KaK HUCCIEN0BATEIBCKUIT MHCTPYMEHT
MO3HAHUS; (POPMYIHPOBATH BOMPOCH], (PUKCHUPYIOIINE TPOTUBOPEUHNE,
mpooJIeMy, CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
(opmupoBaTh TUNOTE3y, ApryMEHTHPOBATH CBOIO ITO3ULIMIO, MHEHHE;
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— MPOBOAUTH [0 CAMOCTOSITEJIbHO COCTaBJICHHOMY ILIaHY
HECJIOKHBIN JKCIIEPHUMEHT, HeOOoJIbIIIOe HCCIIeIOBAHUE 1o
YCTaHOBJICHUIO ocobeHHocTel MaTEeMaTHIECKOTO 00BeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

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

— MMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOIecca, a TaKxKe
BBIJIBUTATh IPEAIOIIOKEHUSI O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unhopmanmeii:

— BBISIBIISITH HEIOCTATOYHOCTh W HM30BITOYHOCTH HWH(]pOpMAINH,
JTaHHBIX, HCOOXOOUMBIX NI PCIICHUS 3aJaqu;

— BBIOMPATH, aHaJIM3UpPOBAaTh, CHUCTEMaTHU3UPOBATh u
WHTEPIPETUPOBATh HH(POpMAIUIO pa3IMYHBIX BUIOB U  (popm
IpEACTaBIICHU;

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

— OLICHUBATh HAaA&KHOCTh HHGPOPMALMHU MO  KPUTCPHSIM,
MPEUIOKESHHBIM yUHUTEIEeM 128)071 chOopMyJIMPOBAHHBIM
CaMOCTOSITEIBHO.

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

OO01enue:

— BOCHIPUHUMATH U (POPMYITHMPOBATH CY>K/JICHHUSI B COOTBETCTBUH C
YCIOBUAMU U LECIISAMHU O6IHCHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpa>XaTb
CBOIO TOYKY 3p€HHUA B YCTHBIX W IMUCBMCHHBLIX TCEKCTaX, JaBaTb
IMOSICHEHHUSI 110 X0y PEUISHUs 3a/laqi, KOMMEHTHPOBATh MOJYUYCHHBIN
pe3ynbTar;

— B XOJe OOCYXIEeHHsS 3aJaBaTb BOMNPOCHI II0 CYHIECTBY
o0cyxaeMOl TeMbl, TpOOJIEMBI, pemaeMol 3aj1adi, BHICKA3hIBATh
nacu, HaAlCJICHHBIC Ha IIOUCK PCIICHUA, COIIOCTABJIATHL CBOU
CYXXKIEHHUsI C  CYXIECHHMSIMH  JPYyrHX  YYacTHHUKOB  JMajora,
O0OHapy>KUBATh PA3JINYNE U CXOACTBO ITO3ULINI; B KOPPEKTHOH (popme
(opmynupoBaTe pa3HOTIIACHUS, CBOU BO3PAXKECHUSI;

—_— IpeaACTaBJIATE PE3YJIbTAaThl PCIICHUSA 3aaadr, SKCIICPUMECHTA,
WCCIENOBaHMUsA, IIPOSKTA; CaMOCTOSTEIbHO BBIOMpaTh (Qopmar
BBICTYIUIEHUST C Y4YE€TOM 3aJlad IIpE3eHTAlMM W OCOOEHHOCTEH
ay JUTOPUH.

CoTpyaIHUYECTBO:
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— [OOHHMMATh W HCHOOJB30BATh IMPEHUMYIIECTBA KOMAaHIHOW H
WHIUBUIYaTbEHON padoTsl opu peleHun y4aeOHBIX
MaTeMaTHYEeCKUX 3aj1ad;

— TIIpUHUMATh I[EJIb COBMECTHOM JIEATEIIbHOCTH, IJIaHHUPOBATh
OpraHMu3alMi0 COBMECTHOW paboThl, pacHpeneisitb BHIBI padoT,
JIOTOBApPUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT padoThl; 0000mAaTh
MHEHUS HECKOJIBKUX JIIONCH;

— y4YacTBOBaTh B TPYNHOBEIX ¢dopmax padoTel (0OCyXIeHus,
OOMEH MHEHHSIMHU, MO3T'OBBIC IITYPMBI U JIP.); BBIIOJIHITE CBOIO YacTh
paboThl M KOOPAMHHPOBATH CBOM JACUCTBHSI C JPYTMMH YJICHAMU
KOMaH/bl; OLICHMBATh KAa4Ye€CTBO CBOET0 BKJaja B OOIIMII MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvnuvie  pecynsamuensie  Oeiicmeus — obecneyugarom
Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

CamoopraHu3anusi:

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

CaMOKOHTpOJIb:
— BIJIAAETh CIIoco0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpollecca
U pe3yabTaTa pelleHus] MaTeMaTHueCcKOl 3a1auu;
— TIpeABUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH
pelIeHnn 3ajlayd, BHOCHUTH KOPPEKTHUBBEI B JESITEJIBHOCTH HAa OCHOBE

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

[IOCTABJICHHOMW LIEJIN U YCJIOBHUSIM, OOBSICHSTH IPUYHHBI JIOCTHIKSHUS
WM  HEJOCTWI)KEHHUSI IIeJIM, HaXOJAWTh OIIMOKY, IaBaTh OICHKY
MpUOOPETEHHOMY OIIBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHble pe3yiibTaTbhl OCBOSHUsI I[lpumepHoil paboueid
IIpOTrpaMMbl 110 MaTeMaTHKE IPEACTaBJIICHBI MO rojiaM OOydeHHs B
CIeNYIOMMX pa3jiesaX NporpaMMBl B paMKaX OTJCIBHBIX KypPCOB: B
5—6 kiaccax — kypca «Marematuka», B 7—9 Kijlaccax — KypcOB
«Anredpa», «I'eomerpus», «BeposTHOCTh U CTATUCTHKA.

Pa3ButHe oruyeckux npeacTaBIeHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYIISCTBIISIETCS HA MPOTSDKEHHUH BCEX JIET OOYYEeHHUS B
OCHOBHOM IIKOJ€ B paMKaX BCEX Ha3BaHHBIX KYypPCOB.
IIpenmnomnaraercs, 4YTO BBIIYCKHUK OCHOBHOM IIIKOJIBI CMOJKET
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CTPOUTH BBICKa3bIBAaHUS u OTpHIIAHUS BBICKa3bIBAHUMH,
pacrio3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSI, MPUBOIUTH
OPpUMEPBI U KOHTPIIPUMEPHI, OBJIaACCT IMMOHITUAMH: OIIPEICIICHHUE,
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 (GOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKHX
TOHSATHHI (aucno, BEIIMYHMHA, TeoMeTpHuYecKas durypa),
o0ecreYnBaroIInX MIPEEMCTBEHHOCTh u MIEpPCIEKTUBHOCTH
MaTeMaTH4YeCKOro oopa3zoBaHus 00y4arOIInXcs;

— Ppa3BUTHE HMHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi, NO3HAaBATEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHU, HHTEepeca K U3yUYCHHUI0O MaTEeMaTHKU;

— TIOoJBEJASHHE O0ydarolMXCsl Ha JTOCTYITHOM JJIsi HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHKH U OKPYIKAIOIIETro MUPa;

— ¢opmupoBaHue (byHKIIMOHATBHOM MaTeMaTU4YeCKOH
rPaMOTHOCTH: yMEHHs paclo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B
peaJIbHBIX )KU3HEHHBIX CUTYalHsIX, IPUMEHSTh OCBOCHHBIC YMEHUSI JIJIsI
pelUIeHNnsT TNPaKTHKO-OPUEHTHUPOBAHHBIX 3a7ad, HHTEPHPETUPOBATH
MOJIydeHHBIC pe3yJbTaThl MW OIICHHBAaTh WX HAa COOTBETCTBHE
IIPAKTUYECKOU CUTYaLUU.

OCHOBHBIE JIMHUHU COJIEPKAHUS Kypca MaTeMaTHKH B 5—~6 Kiraccax
— apudmeTHyeckass M TeOMeTpHYecKas, KOTOpbIE Pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHaKO, HE HE3aBHUCHMO OJIHa OT JPYyroM, a B TECHOM KOHTaKTe€ M
B3anMoOJIeUcTBHU. Takxke B Kypce MNPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTAMHU aJITeOpbl U ONMUCATEIbHON CTATUCTHUKH.

HNzyuyenne apudMeTHUECKOro Mmarepualjia HadyMHaeTcs  COo
CHUCTEMaTH3allMl W pa3BUTHsS 3HAHWH O HATypaJbHBIX YHCIAX,
MMOJIyYEeHHBIX B HadaJbHOW mIKoJie. [Ipn 3TOM cCOBEpIIEHCTBOBAaHHE
BBIYHUCIIUTEIILHONW TEXHUKU U (OPMHUPOBAHHE HOBBIX TEOPETHUYECKUX
3HAaHUH COYETaeTCsA C Pa3BUTHEM BBIUYUCIUTEIBHON KYJIBTYpHI, B
YacTHOCTH € 00y4YeHHEM NPOCTEHIINM TpruEMaM MPUKUIKH U OLEHKH
pe3yipTaTOB  BBIUYHCICHHMH. M3ydeHme  HaTypalbHBIX  YHCEN
MpojoJKaeTcst B 6 Kilacce 3HaKOMCTBOM C HadaJIbHBIMU TTOHSITHUSIMU
TEOPUU JIEITUMOCTH.

Jpyroii KpyIHBIH OJI0K B COJIep)KaHUN apuPMETHIECKON JINHUHA —
3T0 ApoOu. Hayaso u3y4yeHus: OOBIKHOBEHHBIX M JICCSITUYHBIX ApoOei
OTHECEeHO K 5 kiaccy. DTO mepBbIM dTam B OCBOCHHUHU JpoOe, korma
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH, ITOHSTHUSIMH TE€MBI.
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TIpu 5TOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJHOM 00BEME
MPEIIECTBYET U3YyUYCHHUIO JSCSTHYHBIX IpoOei, 4To Leraecoo0pa3Ho
C TOYKHU 3PEHUSI JOTUKHU U3JIOKECHUSI YUCIOBOM JIMHUM, KOTZ1a IIpaBuiia
IEUCTBUM C JIECATUYHBIMH JPOOSIMH MOXXHO OOOCHOBATh YyiKe
U3BECTHBIMU anropuTMaMu BBITIOJIHEHUSA nercTBuit c
OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C JECSATUYHBIMU APOOSIMU
pacmupuT  BO3MOXXHOCTH  JJIsI MOHHUMAaHHUA  OOYYaroIIUMHUCS
MPUKJIAJHOTO MPUMEHEHHUs] HOBOH 3alHUCH NPU HU3YUYCHUHU JPYTUX
MIpeIMETOB W MPHU MNPAKTHYECKOM Hcroyib3oBanun. K 6 kiaccy
oTHecEH BTOpPOH »Tam B U3YYCHHUHM JpOOEH, TAe HTPOUCXOIUT
COBEpIIICHCTBOBAHUE HAaBBIKOB CpaBHEHUS W MpeoOpa30OBaHUSA
po0Oel, OCBOGHHE  HOBBIX  BBIYUCIUTEIbHBIX  aJIrOPUTMOB,
OTTAaYMBAHUE TEXHUKM BBIYUCIEHUH, B TOM YHCJIE 3HAYEHUU
BBIpaKCHUI, CONepKaIuX U OOBIKHOBEHHBIC, U JCCATHYHEIC ApOOH,
YCTAHOBJICHUE CBsI3€d MEXJYy HHUMH, PacCMOTPEHHUE IIPUEMOB
pemieHUs 3amad Ha Apobu. B mHawame 6 Kiracca IIPOUCXOOUT
3HAKOMCTBO C MOHSITUEM IPOLEHTA.

OCOOCHHOCTBIO HW3YUYCHHSI IIOJIOKUTEIIBHBIX W OTPHLATEIBHBIX
4yCcesa SBJISIETCS TO, YTO OHU TakKXXe MOIyT paccMaTpuBaThCs B
HECKOJIbKO »TamoB. B 6 Kilacce B Hadajie W3yYCHHUS TEMBI
«ITonokuTenpHBIE U OTPUIIATEIbHBIC YHCJIA» BBIJACISICTCS MOATEMA
«enple yncna», B paMKax KOTOPOH 3HAKOMCTBO C OTPULIATEIbHBIMU
4ycJIaMU M JAEUCTBUSIMU C MOJOXUTEJIBHBIMU U OTPULATEIbLHBIMU
YHUCJIaMU HPOUCXOAUT Ha OCHOBE COAEPIKATEJIBHOIO Ioaxona. DTo
IMO3BOJISIET HA JOCTYIHOM YPOBHE TIO3HAKOMHUTBH  yYaIlIUXCH
NPAKTUYECKU CO BCEMU OCHOBHBIMM HOHSITHUSIMU TEMBI, B TOM YHCJIE
U C TIpaBUJaMH 3HAaKOB MpPU BBINOJHEHUH apuPMETHYISCKUX
nelcTBuil. M3ydyeHre paniMoHalbHbBIX YHCEJI HA 3TOM HE 3aKOHYHUTCH,
a OyImeT mpoOIOKEHO B Kypce anredopsl /7 Kilacca, 4YTO CTaHET
CIEAYIOUIMM MPOXOJIOM BCE€X MNPUHUUNHAIBHBIX BONPOCOB, TEM
caMbIM pa3JieJIeHHe TPYAHOCTEH oOJyieryaeT BOCIPHUSITHE MaTepHuaa,
a pacmopeneleHHE BO BpPEMEHU  CIIOCOOCTBYEeT  IIPOYHOCTH
MMPUOOpETaeMbIX HABBIKOB.

IIpu oOyuyeHHMHM pelIeHHUI0 TEKCTOBBIX 3ajJady B 5—6 kiaccax
HUCTIONB3YIOTCS apudMeTU4ecKue TMPUEMBI pemieHus. TeKCTOBBIe
3aJ1a4uy, periaeMble IPpH OTPaOOTKE BBIUMCIUTEIbHBIX HABBIKOB B5—
6 KkJraccax, paccMaTPUBAIOTCS 3aJa4vM CJISAYIOIUX BHUJIOB: 3aJa4M Ha
JBUKCHUE, Ha  YacTwy, Ha  IOKYIKH, Ha  paboty w©
MNPOU3BOAUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLIEHUS U HNPOMOPLUU.
Kpowme Toro, odyuaronuecs: 3HaKOMSITCS ¢ MpUEMaMH PELISHUs 3a1a4
nmepeObopoM  BO3MOXHBIX  BapHaHTOB, yd4aTcs  padorath C
nHpOpMaUeH, IpeCTaBICHHOW B (hopMe TaOJIHIl WU AUArpaMM.

B IlpumepHoit paboueit nporpaMmme npeayCMOTPEHO
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dopmupoBanue MPOTICICBTUICCKUX anreOpandecKux
npexcraBjieHuii. bykBa Kak CHUMBOJI HEKOTOPOTOo 4YHCia B
3aBUCHMOCTH OT MaTEeMaTHIECKOTOKOHTEKCTa BBOJIUTCS ITOCTEIICHHO.
BykBeHHass CHMBOJWKA HIMPOKO HCIIONB3yeTCsl MPEKIE BCEro s
3anucy oOIMX YTBEPKJACHUH U MPEUIOKSHUH, GOpMyII, B YaCTHOCTH
JUISL  BBIYMCJIICHUSI T'€OMETPHUYECKHMX  BEJIIMYMH, B  KayeCTBE
«3aMECTHUTEeNs» JHCIa.

B kypce «MaremaTtukn» 5—6 KiraccoB NpeJcTaBiieHa HarjsaHas
reoMeTpHsi, HanpaBJIEeHHAs: HA pa3BUTHE OOPa3HOro MBIIIJICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXCHUsI, N300pa3sUTEIbHBIX YMEHHUN. DTO
BaXKHBIA 3Tan B U3yUYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarJsITHO-IPAaKTHUYECKOM YPOBHE, OITMpAeTCsl Ha HAarJIsIHO-
oOpa3HOe MBIIUJICHHE OOydJarommuxcs. boJpImas poilb OTBOIHUTCSA
MIPaKTUISCKOHN JICSITEIBbHOCTH, OTEBITY, SKCHESPUMCHTY,
MozaenupoBanuio. OOydarommecss 3HAaKOMSITCSI C T€OMETPUUYECKUMU
¢urypamMm Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTCHITNIMHU
KOH(pHUTypanusiMi, ydaTcsi U300pakaTh WX Ha HEJIUHOBAHHOU U
KJeTdyaTol Oymare, paccMaTpUBalOT UX ODpOCTelnine cBoiicTtra. B
Oporecce M3YYCHUS HATrJSAHOW T€OMETPUM 3HAHUs, MOJYYCHHBIC
oOyJaromuMucs B HadaJIbHOW MIKOJIC, CHUCTEMAaTU3UPYIOTCI U
pacumpsroTcs.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yuyeOHOMY IulaHy B 5—6 kiaccax wu3ydaercs
WHTETPUPOBAHHBIA TIpeaMeT «MarteMaTHKa», KOTOPBI BKIIOYAET
apu(MEeTHYCCKUIT MaTepUuayl U HATSIAHYIO T'€OMETPHIO, a TaK>Ke
IIpONCACBTUYCCKNE CBCIACHUS U3 anrerLI, BJIEMCHTHBI JIOTUKHU U
Hayvajia OTTMCcaTeIFHOW CTAaTUCTHKH.

V4eOHBIN TUTaH Ha U3YYCHHUE MaTeMaTHKA B 5—6 kj1accax OTBOIUT
HE MeHee 5 y4eOHBIX YacOB B HEJIENI0 B TE€YEHHE KaXKJIOTO Toja
o0yuenwus, Bcero He MeHee 340 yyeOHBIX YacoB.

COJAEPXAHUME YYEBHOI'O KYPCA (I10 T'OJIAM OBYYEHU )
5 knacc

Hamypansusie uucna u nyo

HarypanbHoe wuywuciio. Psia HatypanbHbix umceld. Ywucio O.
N3o00paxkenne 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 HATypaJbHBIX YHCEJ, CPABHCHUE HATYPAIbHBIX YHCEN
¢ HynéMm. CnocobObl cpaBHeHUs. OKpyIrJIeHUE HATypadbHBIX YHCEI.

Ciio)KeHue HATypPaIbHBIX YHCEN; CBOMCTBO HYJIS IMPHU CIIOKCHUH.
Brruntanue kak JeHWCTBHE, OOpPATHOE CIIOKCHHIO. Y MHOXCHHUEC
HATypaJdbHBIX YHCEJ; CBOWCTBA HYJIs W CAWHHULBI IIPH YMHOXCHHHU.
Jlenenue kak JeWcTBUe, OOpaTHOC YMHOXCEHUIO. KOMMIOHEHTHI
JCHCTBUH, CBSI3b MEXIy  HUMH. IIpoBepka  pe3yibTara
apudmeTndeckoro neictus. [lepeMecTUTETbHOE U COYETATEIIHHOC
CBOMCTBa (3aKOHBI) CIIOKCHHUSI U YMHOXCHHS, PaCIpPEICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOCHHUSI.

Hcnonw3oBanue OykKB Uis O0OO3HAYCHUSI HCU3BECTHOTO
KOMIIOHCHTA U 3alUCU CBOUCTB apUPMETUUYCCKUX ICUCTBUI.

Jlequtenu W KpaTHBIC YHCIA, PA3JIOKCHUE HA MHOXXHUTEIIH.
IIpocteie 1 cocTtaBHBIC yncia. [Ipusnaku nenumocta Ha 2, 5, 10,
3, 9.JleneHue C OCTaTKOM.

CreneHb ¢ HaTypaldbHBIM IOKa3zaTeJIeM. 3alliCh YHCIIa B BUJIC
CYMMEI pa3psITHBIX ClIaracMBbIX.

YucnoBoe BBRIpa)KeHHE. BBIUHUCICHUE 3HAYCHUIN YHCIIOBBIX
BBIDA’KEHUM; MNOPSIIOK BBIINOJHEHUs AeicTBuil. Mcrnonbs3oBaHue
OpU  BBIYHUCICHHUSIX MEPEMECTUTECILHOTO ¢ COYETAaTEeIhHOTO
CBOWCTB (3aKOHOB) CJIOKCHHUS U YMHOXXCHUS, PACIIPEACITUTSIILHOTO
CBOMCTBA YMHOXXCHHSI.

Jlpoou
IIpencraBnenue o npodU Kak CriocoOe 3amycH YacTH BEJIMYHHBIL.

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

CroxeHue U BEIYUTAHUE Ipo0eil. YMHOXKCHHUE U AeJIeHUEe npo0eii;
B3auMHO-OOpaTHBIC IpoOHu. HaxoK/IeHHe YacTH IeJI0r0 U IeJIOTO I10
ero YacTH.

Hecsatuunas 3ammcek npooOeii. [IpeacraBieHne IecITUIHON ApooH
B BHJI€ OOBIKHOBEHHOMH. 1300paxkeHne IecsITUIHBIX Ipo0ei TouKaMu
Ha 9UCJIOBOI mpsimoii. CpaBHEHHE OECATUYHBIX JPOOEH.

Apudpmernyeckue  ACHCTBHA C  JCCATHYHBIMH  JIPOOSIMU.
OKpyTJICHHUE NSCATUYHBIX TPOOCH.

Pewienue mexcmoguvix 3a0au
Pemnrenne TEKCTOBBIX 3adad  apuUPMETHIECKHUM CITOCOOOM.
Pemenune mormueckux 3anad. Pemienme 3amau mepebopoM Bcex
BO3MOJXXHBIX BapUaHTOB. Mcrioib30BaHUE IPU PEUISHUU 3ajiad
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TAOJINIL U CXEM.

Pemienne 3apad, cojiep>Kaniux 3aBHCHMOCTH, CBSI3BIBAOIIAC
BEJIMYUHBI: CKOPOCTh, BpPEMs, PACCTOSHHUE; I€HA, KOJHUYIECTBO,
CTOUMOCTh. ENWHUIIBI u3MepeHus: Macchl, O00BEMa, IICHBI;
paccTtosiHusI, BpeMeHH, CcKopocTu. CBI3b MEXKIy eIUHUIIAMHA
U3MEPEHUS KaKTOW BEITHIUHEL.

PenreHue OCHOBHBIX 3ajlad Ha APOOU.

IIpencraBnenne JaHHBIX B BUIE TAaOIUIl, CTOJIOYATHIX THUATrPaMM.

Haznaonaa ceomempusn

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

JnuHa oTpe3ka, MeTpuUYecKHe €JWHWULbI AIWUHBL JinHa
JIOMaHOM, NMEepUMETp MHOroyrojiabHuka. M3mMepeHue u noctpoeHue
YTJI0BC ITOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele tnipeacraBiieHust O (¢urypax Ha IJIOCKOCTH:
MHOTOYTOJIBHUK; NOPsIMOYTOJIBHHUK, KBaJApaT; TPEYTOJIbHUK, O
paBeHCTBE QUTYD.

N306paxxeHne ¢uryp, B TOM UYHCIIE Ha KJIETYaTOil Oymare.
ITocTtpoeHue kKOoHpUTYpalUi U3 YacTell MPsIMOM, OKPYKHOCTH Ha
HEIWHOBAaHHOW W KkieTdaTtoil Oywmare. lcrmomp30BaHHME CBOWCTB
CTOPOH U YTJIOB MPSAMOYTOJIBHUKA, KBaJpaTa.

IImomane NpAMOYTOJIBHHKA U MHOTOYTOJIBHHKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, n3o0paxEHHBIX Ha
KJeryaTtoi 6ymare. EqHUIIBI M3MEpEHUs TUIOMIAH.

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

O0BEM HOPAMOYTOJBHOTO MNapajuiesienuiena, kKyo6a. Eaxuaums
U3MepeHus: oobéma.

6 kiacc

Hamypanvuvie uucna

Apudmernueckue I€HCTBUSI C MHOTO3HAYHBIMU HaTypaJlbHBIMU
YHCIaMU. YuciioBble BBIpAKEHUS, HOPs 10K AeNCTBU,
HCIIOJIb30BaHWEe CKOOOK. Mcrosib30BaHWe TIpU  BBIYHUCIICHHSIX
MEPEMECTUTEIIBHOIO M COYETATEIbHOTO CBOWCTB CIIOKEHHUS U
YMHOYKEHUSI, pacrnpeneauTesIbHOTO CBOMCTBA YMHOYEHUS.
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OKpyTrJieHHue HAaTypaJIbHBIX YHCET.

JlenmuTenu v KpaTHBIC YWCIIa; HAMOOJIBINUK OOIHN JSITUTEIh U
HanMMeHbIIee oO0miee KpaTHoe. JIeTMMOCTh CYMMBI U IIPOU3BCIACHHUS.
JleneHue ¢ ocTaTKOM.

Hpoou
OObIKkHOBEHHasA IpoOb, OCHOBHOE CBOICTBO ApPOOH, COKpalleHHUE

npoOeii. CpaBHeHHE U yHopsiiouynBaHue apooeii. Penienue 3amay Ha
HAXO0JICHUE YaCTH OT IICJIOT'O U I[EJIOTO MO ero 4yactu. J[poGHoe Yuciio
Kak pe3ysibTaT AeneHus. llpencraBieHne AeCATHYHON ApoOHu B BHIE
OOBIKHOBEHHOI apodu " BO3MOYHOCTbH npeacTaBJICHUs
OOBIKHOBCHHOU NIpoOW B BHUJC HCCATHYHOW. JlecsTuunbie ApodU u
MeTpHYecKas cucteMa Mep. ApudMeTHICCKHEe JSHCTBUS U YUCIIOBBIC
BBIPAXKCHUSI C OOBIKHOBCHHBIMHU U JACCSITHYHBIMHU JIPOOSIMHU.

OtHouieHue. JleneHue B JAaHHOM OTHONIEHHH. Macmira0,
nponopuusi. IlpuMeHeHne nponopuyui Npyu peUIeHUU 3aJa4.

ITousitTue npouieHTa. BhIumcieHue MPOIEHTa OT BEJIWYUHBI U
BEJIUYHUHBI O €€ MPOLCHTY. BhIpakeHue MPOIEHTOB JACCITUIYHBIMU
napoOsimu. PemieHne 3amad Ha MPONCHTH. BRIpakeHWE OTHOMICHUS
BE€JIUYHUH B ONPOLIEHTaX.

Ilonosicumenvuvie u ompuyamebHvle YUCIA

ITonoxureneHble U oTpULIaTENbHbIE uncia. Llensie uncia. Moaynb
qyuciia, TeOMETpHUYEecKass HHTepOpeTrauyds MOIAYJs  4YHciaa.
M300pakeHre dYwHCE Ha KOOPIAWHATHOW TpssMoii. YwuciIoBbIC
npoMmexxyTku. CpaBHeHHE dYHcel. ApHPMETHUYESCKUE HECHUCTBUS C
NOJIOKUTEJIBHBIMH U OTPULATEJIbHBIMU YHCIaMHU.

ITpssimoyronabHast cucreMa  KOOpAMHAT  Ha  IJIOCKOCTH.
KoopauHaTtel TOYKH Ha IUIOCKOCTH, aOciucca W OpAaudHarTa.
IToctpoenne Touek 1 GUTYp Ha KOOPAUHATHOU TIITOCKOCTH.

byxeennvie eviparcenusn

IIpumenenne OyKB [JIs1 3aIUCH MaTEMAaTHYECKUX BBIPAXXEHUU U
npeiokeHnii. CpoiicTBa apudMeTH4YeCKUX JeicTBUM. ByKkBeHHbIS
BBIDA)KEHUSI M 4YHCJIOBBIE IIOJACTAHOBKH. ByKBeHHBIE paBEHCTBA,
HaxOXXJCHUE HEW3BECTHOTO KOMMOHEHTa. Popmyisl; (GopMyibl
mepuMeTpa ¥ IUIOIIagW NPsSAMOYTOJBHHKA, KBajgpaTa, oO0BEMa
rnapajuiesernuiie/ia u Kyoa.

Pewienue mexcmoewvix 3aoau
PemeHue TeKCTOBBIX 3amad  apu@METHYCCKUM CIHOCOOOM.
Pemrenune nmormueckwx 3anad. Pemrenue 3agad mepeboOpoM Bcex
BO3MO>XHBIX BapUAHTOB.
Pemienne 3anmau, coaeplkamux 3aBHCHUMOCTH, CBSI3BIBAIOIIIUX
BEJIMUHUHBI: CKOPOCTb, BpEMsl, pacCTOSIHHE; L€Ha, KOJHUYECTBO,
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CTOUMOCTB; IIPOU3BOAUTECIBHOCTE, BpeMsl, 006EM padoThl. EnuHNIIEI
U3MEPEHUsI: MAaCChl, CTOUMOCTH; PACCTOSIHUSI, BDEMEHHU, CKOPOCTH.
CBs3bp MEXKIY SANHUIIAMHA U3MEPCHUS KaKJ0I BEJIIMIUHBI.

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

Onenka u OPUKHUIKA, OKpYyTJICHUE pe3yibTara.

CocraBJiicHUE 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ 10 YCJIOBHUIO 3aa4u.

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

BzanMHoOe pacnosio)keHue JByX HOpsIMBIX Ha IUIOCKOCTH,
napajuieabHbIC TIPSIMBIE, TIEPIICHANKYISIpHBIC IpsiMbIC. MI3mMepeHne
PACCTOSIHUM: MEXXy ABYMS TOUYKAMHU, OT TOUKHU 10 OPSIMOM; TIIMHA
MapuipyTa Ha KBaJpaTHOM CETKeE.

HN3MepeHue M NOCTPOSHHUE YIJOB C MOMOUIBIO TPAaHCIOPTHUPA.

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

IIpsiMOyTOJIBHUK, KBaJapaT: MCIIOJIb30BaHHE CBOWCTB CTOPOH,
yrioB, amaroHasei. 3o0pa)keHHe reOMeTpHYecKHX QUryp Ha
HEJIMHOBAaHHOW OyMmare ¢ HCIIOJIb30BAaHUEM IUPKYJIs, JIMHEHKH,
yroJibHuKa, Tpancnoprupa. [locrpoenus Ha KjieTdaTol Oymare.

Ilepumerp w™MHOroyrojbpHuka. IloHsitue 1ulomEanu GUrypsbl;
CAWHHIIBI HW3MEpeHHusl momanu. IlpubnmkEHHOE H3MEpeHHE
mIomanu ¢uryp, B TOM UYHCJIE Ha KBaJApaTHOM CeTKe.
[MpubnmxEHHOE N3MEpPEHHE NJIMHBI OKPYKHOCTH, IO/ KpyTa.

CuMMeTpUsi: LIEeHTpalbHasl, OCeBasi U 3epKajibHasi CHMMETPHH.
[TocTpoeHne cUMMETPUUHBIX (GUTYD.

Harnsiiaple mnpejacTaBiieHHss O IPOCTPAHCTBEHHBIX (Urypax:
napajuiejienumes], Kyo, npusMa, NMUpamMuaa, KOHYC, HMWIHHID, IIap
n cdepa. HzoO6paxeHne npocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
pa3BEPTOK MHOTOTPAaHHHUKOB, UMJIMHApa U KkoHyca. Co3naHue
MoJeJIed IPOCTPaHCTBEHHBIX ¢uryp (u3 Oymaru, IpOBOJIOKH,
IUTACTHUIJIMHA U JP.).

ITousitne o006bBEMa; enuHUNBI uU3MepeHUss o0béMa. OOBEM
MIPSIMOY OJIBHOT'O mapauieyienurieia, Kyoa.
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TJTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3YJIETATEI  OCBOEHMSI
IIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (II0 TOJIAM
OBYYEHMUS)

OcBocHue yueOHOro kypca «Marematuka» B 5—6 kiaccax
OCHOBHO# HIKOJIBI JOJDKHO OOCCIICUYMBATh JIOCTHIKCHHUE CJICHTYFOIIUX
MPEIMETHBIX 00Pa30BaTCIBHBIX PE3yJILTATOB:

5 xiacc

Yucna u eviuucnenus

— I[TornMaTh U MPaBUILHO YNOTPEOIISITH TEPMHUHBI, CBSI3aHHBIC C
HaTypaJbHBIMHA YHUCJIaMU, OOBIKHOBEHHBIMH M JAECATUUYHBIMHU IPOOSIMH.

— CpaBHUBATh MW  YHOOpSJAOYMBATH  HaTypajJbHbIE  YHCIA,
CpaBHUBATHB IPOCTEHIIINX CIIydasX OOBIKHOBEHHBIE IPOOH, IECATUYHBIC
poou.

— COOTHOCUTH TOYKY Ha KOOPAWHATHOM (YHCIIOBOIT) MpsiMOil C
COOTBETCTBYIOIIMM €M YHCIOM M HM300pakaTh HaTypaJbHBIC YHCIIA
TOYKaAMH Ha KOOPJAMHATHON (YHUCIIOBOI) MPSIMOIi.

— BemonasaTe apudmeTHdecKkue ACUCTBHS C HATypaIbHBIMHU
YHCIIaMU, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTECHINIUX CITydasiX.

— BEIIOTHATE IPOBEPKY, IPUKHUIKY pE3yJIbTaTa BEIUHCICHUN.

— OKpyriaTh HaTypalbHBIC YHCIIA.

Peuienue mexcmoswvix 3aoau

—  Pemarp TekcTOBBIC 3amadyu apUPMETHUECKHUM CIIOCOOOM H C
MOMOIIBI0O OPTraHM30BAHHOTO KOHEYHOTO Iiepedopa BCEX BO3MOXKHBIX
BapUaHTOB.

—  Pemarp 3amadu, colepiKailue 3aBUCHMOCTH, CBSI3BIBAIOIINE
BCIUYUHBI: CKOPOCTh, BpEMs, PACCTOSHHE; IIeHa, KOJIMYECTBO,
CTOUMOCTb.

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

—  Ilomp3oBaThCsi OCHOBHBIMH CIHUHUIIAMH W3MCEPCHHS: IICHBI,
MAacChl; PacCTOSHUS, BPEMEHH, CKOPOCTH; BBIPaXaTh OJHH CIHUHUIIHI
BEJIMYUHBI Yepe3 Apyrue.

— WN3BnekaTb, aHalIW3UpPOBATH, OllCHUBAThL  HUH(pOPMAIIHUIO,
Ope/iCTaBieHHYIl0 B Taljwuile, Ha CTOJOYaTOW  Jauarpamme,
HHTEPIIPETUPOBATH NPEICTAaBICHHBIC JaHHBIC, UCIIOJIb30BaTh JTaHHBIC
[pU PEIICHUH 3a7adq.

Haznaonaa zeomempus
—  Tlomp30BaThCs TEOMETPHUUSCKUMU TTOHSTUSIMHU: TOYKA, MpsiMasi,
OTPE30K, JIy4Y, YyroJ, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.
—  IIpuBomuThs mpuMepsl OOBEKTOB OKPYIKAIOIIECTO MUPA,
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HMEIMX (POopMy M3yUEHHBIX I'€OMETPUUYECKUX (GUryp.

—  Hcnonp3oBaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIJIAMH:
BEpIIMHA CTOPOHA; C MHOT'OYI'OJIbHUKAMU: YIOJI, BEpPLINHA, CTOPOHA,
IHaroHallb; C OKPY>KHOCTBIO: paguyc, AuameTp, HeHTP.

—  MHzoOpaxatp W3y4YeHHBIE TE€OMETpHYECKHEe (UTYpHI Ha
HEJINHOBAaHHOM M KJjeT4aTol OyMare ¢ MoMOIIbIO HUPKYJIS U JIMHEUKH.

—  HaxoauTp JJIMHBI OTPE3KOB HEIMOCPEACTBEHHBIM U3MEPEHHUEM C
IIOMOIIBIO 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, NIpsIMOYTOJIbHHKA,
¢dburyp, cocTaBICHHBIX H3 HPSMOYTIOJBHHUKOB, B TOM YHCIe (QHUTYD,
n300paXEHHBIX Ha KJIeT4yaToll Oymare.

— ITonp30BaThCs OCHOBHBIMH MCTPUICCKUMHU CcAMHUIIaMHU
UBMEPCHUA MJIMHBI, IJIOIIaAr; BbIpaXaTb OJHU C€AWHHUIIBI BCIIMYHNHDBI
yepes Apyrue.

—  Pacmno3naBatb rapaJjuieJeuIies, Ky0, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpLIMHA, peOpo TpaHb, HU3MEPEHUs; HAXOJUTh
U3MEpeHUs Napajuleienumnesna, Kyoa.

—  Bpruucmate o0bpEM Ky0a, napajuielienumnena mno 3aJaHHBIM
U3MEPCHUSM, OJIb30BaThCs SAUHULIAMH HU3MEPESHUs 00BEMa.

— Pemath HecioXXHBIE 3a7adyd Ha U3MEPEHHE I€OMETPHYECKHUX
BCJIMYUH B MPAKTHUYCCKUX CUTYyalUAX.

6 kimace

Yucna u eviuucnenus

— 3HaTh W TOHHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3IUIYHBIMHU
BUAAMH 4YHCEJI M CcHoco0aMH HUX 3aliCH, IepexoauTh (eciau 3TO
BO3MOYXHO) OT OJHOM (pOPMBI 3aIMCH YHCIa K IPYTOH.

—  CpaBHHBaTH U yIOPSIOYUBATH LIEJIbIC YUCIIAa, OOBIKHOBEHHBIE U
JIeCSITUYHbIE IpOOH, CPAaBHUBATH YHCIIA OJTHOTO M PAa3HBIX 3HAKOB.

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

—  BpruncnsaTe 3HAaYEHHSA YHCIOBBIX BBIPAXXECHHUN, BBIMOIHATH
OPpUKUAKY W  OLIEHKY  pe3yJibTaTa BBIUHCICHUIH;,  BBIIIOJHSITH
npeoOpa3oBaHUsl YHMCIOBBIX BBIDAXXEHWH HAa OCHOBE CBOICTB
apudmMeTHIecKnx JeHCTBUM.

— COOTHOCUTH TOYKY Ha KOOPJIUHATHON TIPSIMOIi C
COOTBETCTBYIOIINM € YHCJIOM M H300pakaTh YHCIIa TOYKaAaMHU Ha
KOOPJAUHATHON NpsIMOM, HAXOAUTH MOAYJIb UMCIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIAHHAT C
KOOpAWHATAMU 3TOU TOUKH.

— OKpyrJsaTh IENbIe YHCIIa U JICCATUYHBIC APOOU, HAXOIHUTh
OPUOTHKCHUST YUCEIT.

Yucnoevie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHOTPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTEeNeHH YHMCJa, HAXOAUTh KBaJpaT U KyO ducia, BEIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAXEHUH, COJIEpKALUX CTECIIEHU.

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

— ITomp30BaThest  MacmITaboM, COCTaBIISITH  IPOMOPIUH U
OTHOMICHHUS.

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

— Haxoauth HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemare MHOTOmAroBele TEKCTOBBIC 3a7a9l apU(PMETHICCKUM
cnocoboM.

—  Pemarts 3a7a4u, CBsI3aHHBIC c OTHOIIICHUEM,
OPONOPIMOHAIBHOCTBIO  BEJIMYHH, IIPOLIEHTAMH; pemaTrbk TpHU
OCHOBHBIE 3a/1a4M Ha APOOU U IIPOIICHTHI.

—  Pemarp 3amaum, conepikamiue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYHHBI: CKOPOCTh, BpEMs, PACCTOSIHHE, I[€Ha, KOJHYEeCTBO,
CTOMMOCTb; IIPONU3BOIUTEIILHOCTh, BpeMsi, 00bEMa paboThl, UCTIOJIB3Y s
apudmMeTnyeckue JeHWCTBHUS, OIEHKY, NPUKHUIKY; I10JIb30BaTHCS
€IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

—  CocraBiisiTb OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  U3Bnekarte uHOpMaIUIo, NMPEIACTABICHHYIO B TaliuIax, Ha
JIMHEUHOH, cTooyaToi WU KpYroBoi auarpaMmmas,
MHTEPIIPETUPOBATH IPEJCTABICHHBIC TaHHBIC; UCIOJIb30BATh JTaHHBIC
pU PEIIeHUHN 3a7a4.

— IIpencraBusiTe HHPOPMAIIUIO C TTOMOIIBIO TAOINII, TUHEHHON 1
CTOJIOYATON JAuarpamMm.

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

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

—  HaxoauTe BeIWYHUHBI YIJIOB H3MEPEHUEM C IOMOIIBIO
TpPaHCIOPTHUPA, CTPOUTH YTJIbI 3aJaHHON BEJIMUUHBI, IOJIb30BaTHCS MPHU
pelIeHny 3aaa4 IpaJayCHONW MEepoil yIriaoB; pacro3HaBaThk Ha YepTekax
OCTpPBIH, NPAMOU, pa3BEPHYTHIA U TYNOU YTIJIbI.

—  BpruncnsaTte IMHY JIOMaHOM, HNEpUMETP MHOTIOYTrOJbHHKA,
MOJIL30BAaThCS E€AUHHULIAMU HW3MEPEHUs JJIUHBI, BBIpa)kaTb OIHU
€IMHULIBI U3MEPEHUS JIINHBI Yepe3 ApyTHe.

—  Haxoautsk, ucnoyib3yst 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHUA:
MEXJy JBYMsI TOYKaMH, OT TOYKHM [0 MpsMOH, AIUHY 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 MOJIEIISIX U UBOOPKESHUIX TUPAMUY, KOHYC,
LUJIMHJIP, HCIIOJB30BaTh TEPMHHOJIOTHIO: BepllIuHA, pedpo, TpaHb,
OCHOBaHUE, Pa3BEPTKA.

—  MHzoOpaxatp Ha KIeT4YaTOW Oymare MIpPSMOYTOJBHBIHI
rapauieIIeIuIIe .

—  Boruucaare 00bEM NpsIMOYTOJILHOTO Iapajuiesienunesna, Kyoa,
[10JIb30BaThCsI OCHOBHBIMU €JIMHULIAMHU U3MEpPEeHUsi 00bEMa; BbI

— Pemaths HeciioXKHBIE 3a/1a4M HA HAXO0XXJEHHE I'€OMETPHIECKUX
BEJIMYMH B MPAKTHYECKUX CHTYaIHSIX.
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TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHN)
5 knacc (He menee 102 u)

Ha3Banue pasnena
(TemMbl) Kypca (4HMcI0

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eITeIbHOCTH 00yYAOUINXCS

4acoB)
HarypanabHble uncJa.
JelicTBust c
HATYPAJIbHBIMU
qucIaMu
(23 v)

JlecsiTuaHas cCHCTeMa CIUCIICHUSI.
Psin HATYPaIbHBIX qHCelT.
Harypanpusiii  psin. Yucmoo O.

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

Apudmernueckne IOeHCTBUS C
HAaTypaJIbHBIMHA YHCIIAMU.

CBo¥icTBa HYJISI IPU CIOXEHUH U
YMHOXXEHHUH, CBOWCTBA EIMHHUIBI

npu YMHOYEHUH.
ITepemecTutensHoe u
coueTaTesIbHOe CBOMCTBa
CIIOKEHMUS u YMHOEHUS,
pacnpeneauTenbHOe CBOMCTBO
YMHOEHHUSI.

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

Yurarh, 3aNHCBIBATH, CPABHUBATH HaTypaJIbHBIC
yucia; HNpeAjJaratb M 00Cy:KXJaTh  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.

Hcnonb30BaTh NPaBHJIO OKPYTJICHUS HATypajbHBIX
4YHnCell.

BeinoaHaTh apudgMeTHyecKHne JaelcTBHUA c
HATypaJbHBIMU YHCJIAMH, BBIYHCIATH 3HAYCHUS
YHCJIOBBIX BEIPAXKEHUNH CO CKOOKaMHU M 0e3 CKOOOK.
3anuceIBaTh IPOU3BEACHNE B BUE CTEIICHH, YUTATH
CTEIICHHU, HCINO0/1b30BAThH TePMHUHOJIOTHIO
(ocHOBaHMe, IOKa3aTeslb), BBIYUCAATL 3HAYEHUS
CTEINEeHEH.

BbINOJHATh NPUKHAKY M ONEHKY 3Ha4YeHUM
YUCJIOBBIX BBIPAQXEHHUI, MpeaiaraTb U NMPHUMEHSITh
NPHEMBI IPOBEPKHU BBIYHCICHUMN.

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

Crenens c
[MOKa3aTeleM.

HaTypaJIbHBIM

YucnoBbIe BBIPAXXEHUS; MOPSIIOK
IICUCTBUM.

Permrenne TEKCTOBBIX 3a7a4 HA BCe
apudmeTnueckue 1eHcTBUS, HA
JABIDKEHHUE U TTOKYIIKHA

pacrpenenuTenbHoe CBOICTBO YMHOKEHHS;
dopmyaupoBaTte H NPUMEHATH NpaBUIa
peoOpa3oBaHUsl YHCIIOBBIX BBIPAKCHHII Ha OCHOBE
CBOMCTB apH(pMETHIECKUX ICHCTBUH.

Hccaenosarnb UYHCIJIOBBIC 3aKOHOMEPHOCTH,
BbIABUTaTh " 000CHOBBIBATH THINOTe3bl,
¢hopmyauposath 00001IeHNs1 W BBIBOABI  TIO
pe3ynbpTaTam MPOBEIEHHOTO HCCIIeIOBaHUS.
DopMyIHPOBAThL  ONpeAeeHUs  JEIUTENsI U
KpPaTHOro, Ha3bIBaTh JCIWUTEJIM U KpaTHbIE 4YHUCIA;
pacno3sHaBaTbh IIPOCThIE U COCTaBHbIC 4YHUCIA;
¢opmynupoBaTh " npuMe-siTh NPU3HAKH
nenuMoctH Ha 2, 3, 5, 9, 10; npuMeHSATH aJIrOPpUTM
pa3loKEHUs 4uciia Ha HOPOCTble  MHOXKHUTEIU;
HAXOJMThb OCTATKU OT JEJICHUS U HEMOJIHOE YAaCTHOE.
Pacno3naBarthb HCTHHHBIC 51 JIO>KHBIC
BBICKA3bIBAHUS O HATYPAIBHBIX YUCIIaX, MIPUBOAUTH
npuMepbl u KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHUSI 1 OTPHUIAHUS BBICKA3BIBAaHUH O
CBOHCTBaxX HATYPaJIbHBIX YHCEI.

KoncTpynpoBaTh MaTeMaTH4YeCKHe MpPeNT0KeHHS C
MOMOIIBIO CBSI30K «U», «HIIM», ECIH..., TO...».
Pemars,  TekcTOBBIE 3aMauM  apU(PMETHUSCKUM
CIIOCOOOM, MCMOJb30BATh 3aBHCHMOCTH  MEXIy
BEJIMYMHAMH (CKOPOCTB, BpPEMsI, PacCTOSIHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTBH JIp.): AHAJIU3HPOBATH U
OCMBICJIMBATH TEKCT 3a/adn, nepegopMyHpoBaTh
yCIIOBHE, U3BJeKaTh HEeoOXOAWMEBIE  JaHHBIE,
YCTaHABJAUBATL 3aBUCHUMOCTH MEXAY BEJIUYWHAMMU,
CTPOUTH JOTMYECKYIO LIETIOYKY PACCYXICHUN.
MopenupoBaTh X0/ pelleHHus 3aJadd C TOMOIIBIO
pUCYHKA, CXEMBI, TaOIUIIHI.
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IIpuBoauThL, pa3déuparTb, OLEHUBATH pPa3IUYHBIC
pelIeHus, 3alIUCH PEIIeHUH TeKCTOBBIX 3a7ad.
Kpurnueckn ouneHuBaThb IIOIYyYCHHBIH pe3yibTar,
OCYLIECTBJIAThL CaMOKOHTPOJIb, IIPOBEPsiA OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.
Pemate 3amaum c mnomomblo Iepedopa Bcex
BO3MOYKHBIXBAPUAHTOB.

3HAKOMHUTHCSI ¢ HCTOPHEi pa3BUTHs apuPMETHKH

Harasignas reomerpusi.
Jlunuu Ha mutockocTH (2

1)

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

KpyT.

ITpakTryeckas pabota
«ITocTpoenue y30pa u3
OKPY>XHOCTEM».

VYroa. Ilpsimoit, ocTpelil, Tynou u
pa3BEpHyTHIN yribl. M3mepeHue
YTJIIOB.

IIpakTnueckas padora
«IlocTpoeHue yrios

Pacno3naBaTh Ha yepTex)ax, pUCYHKaX, OMUCHIBATD,
HCIIOJIB3YsI TEPMMUHOJIOTHIO, U H300pakaTh C

MOMOIINBIO UYEePTEKHBIX HUHCTPYMEHTOB: TOUKY,
OpsIMyI0,  OTPE30K, JIyd, yroi, JIOMaHyIo,
OKPY>KHOCTb.

Pacno3naBaTb, NPUBOAUTHL NPHMepPBI OOBEKTOB

pearpHOrO MHpa, HMEMHUX (HOpMy H3yUSHHBIX
¢uryp, oneHUBaTh HX JUHEHHBIC pa3MepHI.
Henoab3oBaTh JIMHEHKY M TpaHCHOPTUP  Kak
HHCTPYMEHTBI JUISI TIOCTPOSHHS ¢ HW3MEPEHHS:
U3MepsATh JJINHY OTpe3Ka, BEIMINHY yTia; CTPOUTH
OTPE30K 3aJaHHOU JUTMHBI,yTOJI, 3aJaHHON BEITHYHHBI,
OTKJIAABIBATH IUPKYJIEM paHBIE OTPE3KH, CTPOUTH
OKPY>XHOCTH  3aJjaHHOTO panmyca. H3o0paxkaThb
KOH(PUTYpallMi TEOMETPUUICCKUX (PUTYp M30TPE3KOB,
OKpY’KHOCTEH, HuX dYacTed Ha HEJIWHOBAHHOU U
KieTdaTod Oymare; mpeajaraTb, ONHCHIBATH H
00Ccyk1aTh CIOCO0bI, AJITOPUTMbI TOCTPOSHMUSI.
Pacno3HaBaTth M M300pakaTh HAa HEJIIMHOBAHHOW U
KJIeTyaToil Oymare TpsMOM, OCTpBIH, TYIOi,
Pa3BEPHYTHINYTIIEI; CPABHUBATH YTJIBL.
BbIUncJasITh JJINHBI OTPE3KOB, JTOMAaHBIX.

29




IoHUMATh M HCIOJIb30BATH NIPU PELICHUU 33124
3aBHCUMOCTH MCXK/y CIUHUIIAMHA METPUYCCKON CHCTEMBbI
Mep; 3HAKOMHUTBCSI C HEMETPHUSCKUMHU CHCTEMaMH Mep;
BBIPAkKATh [UIMHY B PAa3JIHYHBIX SAMHULIAX U3MEPCHHUS.
UccnenoBats GUTypsl B KOHGUTYPALMH, UCTIONB3YSI
urdpoBbIe pecypchl

OO0ObIKHOBEHHbIE
apoou

(28 u

Jpo06s. ITpaBunbHEBIE u
HETIPaBUJIbHBIC po6u.
OCHOBHOE CBOWCTBO  ApoOH.
CpaBHeHHE IpoOCit.

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

Penrenne  TeKCTOBBIX  3ajad,
conepxkamux apobu. OCHOBHEBIS
3a7a9u Ha Ipoou.

ITpumenenne OyKB AJIsI 3aITUCH
MaTeMaTU4IeCKNX BBIPpAKECHUH
UIPEIIOXKESHUN

MoaeaupoBatb B rpadHYeCcKOl, MOpPeIMETHOU
dopmMe, c moOMOIIBIO KOMHOBIOTEpPAa IIOHSITHS U
CBOICTBa, CBsI3aHHBIC C OOBIKHOBCHHOW NPOOBIO.
YuTaTh ¥ 3alMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
poOH, MpeIaraTh, 000CHOBBLIBATH H 06CYKIATh CIIOCO
ObI yIIOpPSIAOYHBAHUS JIPOOCii.

HN306pakaTe OOBIKHOBEHHBIE JpPOOM TOYKAMHU Ha
KOOPJIWHATHOM PsSIMOIA; HCIO0JIB30BaTh
KOOPIWHATHYIO IPSMYIO JJIsI CPaBHEHUs ApOOeii.
@opMyJIHPOBATh, 3aMHCHIBATHL € TMOMOIIbI0 OYyKB
OCHOBHOE€ CBOMICTBO OOBIKHOBEHHOM npobu;
HCIOJIb30BATh OCHOBHOE CBOWCTBO JpoOu s
COKpalieHus Apodeil u mpuBeneHus ApPoOH K HOBOMY
3HAMEHATEeIIO.

IIpencraBasiTb CMEUIAaHHYIO JApoOb B  BHJIE
HETMPAaBWIBHON M BBIAEISITH LIEIYI0 YacTh YHCIa H3
HEMpaBUJIBHOU Ipoou.

Bbinoausars apupmeTnyecKue neiicTBus c
OOBIKHOBEHHBIMH  ApOOSMHU; HNPHMEHSATH CBOHCTBa
aprMeTHIecKuX NEeHCTBHM I  palHoHAIN3aIlud
BBIYHCIICHUH.

BbINOJIHAT, NPUKHAKY ¥ OIEHKY pe3yJjibTraTta
BBIUMCIICHNH; MpeAaaraTb W MNPHMEHSATh HNPHEMBI
TPOBEPKH BHIUUCICHUHN.
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IIpoBoauTh McCIeI0BAHUS CBOMCTB IpOOCii, 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 TIPOOHbIS
JIaHHbIC, U 3a/1a4l Ha HAXOXKICHHUE YacTH LEJIOr0 U
[IEJIOTO 10 €r0 YacTH; BBISBJSTH HX CXOACTBA M
paziauyus.

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

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3ITHIHBIC
pelleHUs1, 3allUCU PELICHUN TEeKCTOBBIX 3ajad.
KpuTnyeckn oOuneHMBATH I[OJIYyYEHHBIH pe3yJbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSIsI OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIINOKH.

3HAKOMHUTHCSI ¢ HCTOPHeEi pa3BUTHS apHUPMETHKN

Harasanas
reoMeTpus.
MHOroyrojbHUKHU
(29)

MHOroyrojabHHUKHU.
YeThIpEXYTOJIBHUK,
IPSIMOYTOJIBHHUK,KBaIpaT.

IIpakTuueckas paboTta
«IlocTpoenne mNpsIMOYIOJIbLHUKA
C 33JlaHHBIMM CTOPOHAMH Ha
HEJIMHOBAHHOMN Oymare».

TpeyroabHuK.

OnucpiBaTh, HCNOJIL3Ysl TEPMHHOI0THIO, H300PaKaTh
CIIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIUPOBAaTh U3 OyMard MHOTOYTOJIbHUKH.

IIpuBoaAuTHL MpHMepbI OOBEKTOB PEANBLHOTO MHDA,
MMEIOIIHNX bopmy MHOTOYTOJIBHHKA,
MIPSIMOYTOJIbHUKA, KBaJpara, TpeyroJIbHUKa,
OLleHNBATh WX JIMHEHHBIC pa3sMepbl. BRIUNCIATE:
epumMeTp TPEyTroJIbHUKA, IpsSIMOYTOIBHUKA,
MHOT'OYTOJIBHUKA; IUIOIIA/lb IPSIMOYTOJbHUKA,

31




ITnoniane u
OpsIMOYTOJIbHUKA
MHOTI'OyT'OJIbHUKOB,
COCTaBJICHHBIX
OpsIMOYTOJIBHUKOB,
U3MEPEHUS TIOIAaH.
MHOT'OYTOJIbHUKA

nepuMerp
u

us3
€ IUHUIIBI
ITepumerp

KBazpaTa.
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
CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.

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

HccaenoBars 3aBHCHMMOCTB IUIOIIAAU KBajapaTra OT
JUTHA-BI €0 CTOPOHBI.

Hcenoab3oBarh CBOMCTBA KBAJApaTHOW CETKW JUIS
rnoctpoeHust GUryp; pa3duBaTh NPsSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTOJIBHUKH; COCTABJIATHL (PUTYPHI U3
KBaJIpaTOB U MPSIMOYTOJIBHUKOB M HAaXOOUTh WX
IO b, pa30uBaTh PUTYypPHI HA IPSIMOYTOJIBHUKH
¥ KBaJpaThl U HAXOAUTH UX TUIOMIAAb.

BpipaxkaTh BeIMYMHY IUIOIIAAd B Pa3IMYHBIX
€IMHHUIIAX W3MEPEeHUs] METPUYSCKON CHCTEMbI Mep,
NOHUMATHb M MCHOJB30BaTh 3aBHCUMOCTH MEXIY
METPHUYCCKHUMU €AMHULIAMUA U3MEPCHUS TJIOIIaau.

3HAKOMHUTBLCS ¢ MPUMePaMH MPHUMEHEeHHs TUTOIAI 1
nepuMeTpa B IMPAKTHYECKUX CcUTyauusx. Pemarsb
3aJa4Yd W3 peajbHOM OKMW3HU, MNpeAIaratb H
o0cykaaTh pa3jiMuHble CIOCO0bI pelleHus 3aa4
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JecsiTHuHBIEAPOGH
(18 )

JlecsiTudHast  3alUCh  JIPOOCH.
CpaBHEHHE JICCITHYHBIX IPOOCH.

JeiicTBus c JIECSITUIHBIMHU
IpOOSIMU. OxpyriieHne
NECSTUYHBIX APOOCH.

PemieHne TEKCTOBBIX — 3ajad,
coaepxkamux Apoou. OCHOBHBIC
3a/1auu Ha Apoou

I[MpeacTaBiasiTh IeCATUYHYIO IPpOOb B BUAE OOBIKHOBEHHOH,
YUTATH U 3aNHCHIBATH, CPABHUBATH JCCATHYHEIC IpOOH,
npeaJjiaratb, OOOCHOBBIBATHL U 00CYKAaThb CIOCOOBI
YIIOPSITOYMBAHMS JTECSITUIHBIX APOOCH.

HN300pakaTh  AecATUYHBIE JOpoOM  TOYKaMH  Ha
KOOpAWHATHOHN MNpsAMOIi.
BpIABIATH CX0/JCTBA " pa3n4aus MIPaBUI

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 NPaBUHJIO OKPYIJEHHS] IECATUYHBIX ApOOei.
IIpoBOoAUTH HMCCIETOBAHUSI CBONCTB JIECSTUYHBIX JIpo0eii,
ONMpAsiCh Ha YUCJIOBbIE SKCIEPHUMEHTHI (B TOM YMCIE C
MIOMOIIBI0  KOMIIBIOTEPA), BBLIABHIaTh THNOTE3bl U
MPUBOJIUTH UX OOOCHOBAaHUSI.

Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3BIBAHUS O
pO0sIX, MPUBOJIUTH NPHUMePbI U KOHTPIIPUMEPEI, CTPOUThH
BBICKA3BIBAHUSI U OTPHUIIAHUS BHICKA3bIBaHUH.

PemiaTts TeEKCTOBBIC 3aaayd, coJAepiKalide JApOoOHbIE
JIaHHBIC, ¥ Ha HAXO0XJI€HUE YaCTH IIEJIOTO U IIeJIOTO IO eTo
YacTH; BBISIBJIATH UX CXOACTBA M PAa3IN4Hsl.
MoaeaupoBaTh XOJ peEIIeHUs] 3aJadd C ITOMOIIBIO
pucynka, cxemsl, Tabnumnsl. IIpuBoauTh, pa3éupaTs,
OLIEHUBATh Pa3JINUHBIC PEIICHUs, 3aIIUCH PEIIICHUH TEKCT
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BBIX 3a/ad4.

OnepupoBarh JpOOHBIMH  YHCIAMH B peajbHBIX
JKA3HCHHBIX CUTYAIIHSIX.

KpuTnyecku  OLEHHUBATBH  IIOJYYCHHBIH  pe3yJsbTar,
OCYIIECTBIISIT CAMOKOHTPOJIb, [POBEpPsisi OTBET Ha

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

Harnsignas
reometpus. Tesna u
¢urypsis
npocrpancrse (24

)

MHuororpanauku. 3o0pakeHnue

MHOT'OIPaHHHKOB. Monenu
IIPOCTPAHCTBEHHBIX TEJI.
ITpssMOoyronbHbIN
napasiesienuIien, KyO.
PaszBéptku Ky6a u
rnapauiesIeIuIe/ia.
ITpakTuueckast padota
«Pa3BEpTKa KyOa».

O06BéM Kyba, NPSIMOYTrOJIBHOTO
napaJuiesienuIeaa

Pacno3naBaTh Ha 4epTelkax, PHCYHKaX, B OKPYKaloIiem
MHupe MPSIMOYTOTBHBII Mapasieaenune, KyO0,
MHOTOTPaHHHKH, ONMCHIBATD, HCTIOJIb3Ysl TEPMUHOJIOTHIO,
OLICHMBATh JIMHEIHBIE pa3Mepbl.
IIpuBoauTL MNpUMEpPBI OOBEKTOB
uMeromux ¢GopMy MHOTOTPaHHUKA,
napanjenenunena, Kyoa.
HN306pakaTh Ky0 Ha KiIeTuaTOi Oymare.
HccaenoBarpb cBoiicTBa KyoOa,
rapaJuieJiernuIe 1a, MHOTI'OI'PaHHHKOB,
MOJICJIH.

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

pearbHOTO  MHDa,
OPSIMOYTOIBHOTO

MIPSIMOYTOJIBHOTO
HUCHOJIb3Y5

MOJICITUPOBAHUSI.

Haxoautsb HU3MEpPEHHUS, BBIYHCJISATH TUIOIIA b
MMOBEPXHOCTH; 00BEM Kyo0a, MPSIMOYTOJILHOTO
napajuie/ienunea; HMecJaea0BaTh 3aBHCHMOCTh 00BEMa

Ky0a OT JUIMHBI ero pedpa, BHIABHUIaTh M 000CHOBBLIBAThH
runore3sy.

Ha0aroaaTe M NPOBOANTH AHAJOIMH MEXIY MOHATUAMMU
IJIOIIA/ N U 00BEMa, MEpUMeTpa 1 IO U TOBEPXHOCTH.
Pacno3dHaBaTh UCTHHHBIC W JIOKHBIE BBICKA3bIBAHUS O
MHOTOTPaHHUKAX, HPUBOJAUTH MPUMeEPbI il KOHTPIIPUMEPHI,
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CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUA BBICKAa3bIBAaHUU.

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.

OcymecTBJSITh CAMOKOHTPOJIb BBIIIOJIHIEMBIX JICHCTBUH 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
€nocoo
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6 knacc (ue menee 102 )

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

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbHOCTH oﬁyqamumxcn

Hatypanbubie
4mcaa
(10u)

Apudmernyeckue AEUCTBUS C
MHOTO3HAYHBIMU HaTypaJdbHBIMHU
YHCIIAMU. YucnoBsie
BBIPAXXEHUsI, NOPSIAOK NEHCTBUH,
HCIIOJIb30BaHNE CKOOOK.
OxpyriieHne HaTypaJIbHBIX
qHCell.

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

Pasznoxxenue uncia Ha NPOCTHIE
MHOXXHUTENH. J[eIUMOCTh CyMMBI
u 1pousBeneHus. JleieHue c
OCTaTKOM.

Pemenne TekCTOBBIX 3a/1a9

BoinoausaTs apudpmeTrnyeckue 1eidcTBUS ¢ MHOI'O3HAYHBIMU
HaTypaJbHBIMH YHCJIaMH{, HAXOAMTH 3HAYEHHS YHCIIOBBIX
BBIpOXKEHHI CcO CKOOKaMH W 0e3 CKOOOK; BBIYHCJIATH
3HAYeHHs BBIPAYKECHUH, 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.

HUccaenoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, MPOBOJIUTH
YHCIIOBBIE YKCIIEPUMEHTHI, BHIIBUTATh U 000CHOBBLIBATH
rUIOTE3bI.

@DopMyIMPOBATH ONpPeENeSIeHUsI JICJUTEIsI U KPaTHOIO,
HAMOOIBIIETr0 OOIIIEro ASIUTEISI U HAUMEHBIIIETO OOIIEro
KpPaTHOTO, MPOCTOr0 U COCTABHOT'O YHCEJI; UCIIOIb30BATh
9TH MOHSTHUS MPU PEIICHUU 3ajad.

IpuMeHATH, AaJrOPUTMbI BBIYMCICHHUSI HAWOOJIBIIETO
O0IIIero JeJUTENIsI W HAWMEHBIIIEro OOIIero KpaTHOTO
)lByX qHuCeJI1, aJ'lFOpI/ITM pa3J'lO)KeHI/lﬂ qucJia Ha l'[pOCTble
MHOXHUTEH.

HccaenoBarth ycioBus nenumoctu Ha 4 u 6. McciienoBarn,
o6cykaaTh, (POPMYJINPOBATH U 060CHOBHIBATH BBIBOJ O
9ETHOCTH CYMMBI, IPOU3BEICHHUsI: IBYXUETHBIX YHCEII,
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JABYX HEUETHBIX YHCJE, 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 NMPeNI0KeHUs C TOMOIIBIO
CBSI30K «H», «HJIIHN», «ECJH..., TO...».

Pemiath TEKCTOBBIC 3aJadd, BKIIOYAIOMIHNEC ITOHSITHS
JEITUMOCTH, apUPMETHICCKUM CIIOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MoaeaupoBaTh XOJI pELIEHUS 3aJa4d C [OMOIIbIO
pHUCYHKa, CXEMBbI, TaOJIHLIBI.

IIpuBoauTh, Ppa3dupaTh, OLEHUBATH  PA3IHYHbBIC
pelIeHus, 3aliCH PEeIIeHNH TeKCTOBBIX 3aJad
Kpurnyeckn  omeHMBaThL  IIOJIyYEHHBIH  pe3yJbTart,
HaXOIWUTh OIIMOKH, OCYIIECTBISITH CaMOKOHTPOJIb,
MIPOBEpsisi OTBET Ha COOTBETCTBUE YCIOBUIO
Harnsignas IlepnennukynsipHBIE  TPSIMBIE. Pacno3HaBaTh Ha uepTekax, pHUCYHKax ciydau
reoMeTpHus. ITapanmensHBIE TIPSIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX IPSIMBIX.

IIpsimMbie HA
miaockoctH (7 1)

Paccrosinue MEXAYy  ABYMS
TOYKaMH, OT TOYKH JIO HPSIMOM,
JUITMHA IIyTA Ha KBaJApaTHOU
CETKE.
IIpumepst
OPOCTPAHCTBE

IPpAMBIX B

H306paxkaTh ¢ MOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB Ha
HEJIWHOBAHHON u KJIETYATOM Oymare iBE
TepeceKaronmecs npsMble, ABE MapajjiejibHbIC TPsMbIC,
CTPOUTH MPSIMYIO, TIEPIICHANUKYIISIPHYIO TaHHOM.

IIpuBoaANTH npuMepbI rnapasuieJIbHOCTH u
Hepl’leH}lI/leJ'IﬂpHOCTI/l MNpsAMBIX B MPOCTPAHCTBE.

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

Jpoon
(13 v)

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

Jlecsitnunble apobu u
METpHUYecKasi CUCTeMa Mep.

ApudmeTrnyeckne AEUCTBUS C
OOBIKHOBEHHBIMH u
JIECATUIHBIMH JPOOSIMH.

OtHourenue. Jlejenue B JJaHHOM

OTHOIIICHUH. Macmrra0,
PONOPLIUS.

Ilonstue IpOoIEeHTAa.
Brruucnenue OpOLEeHTa oT

BCJIMYUHBI M BEIWYHHBI 1O €&
MPOIIEHTY.

Pemenune TekCcTOBBIX 3agad,

coJiep Kaniux apoou "
MPOILICHTHI.

[TpakTHyeckas 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 KBHBAJEHTHBIE

npeacraBjJaceHUust Z[pO6HI)IX HHUCCII IIPpU HUX CPaBHCHUU, IIPpU
BBIYHCIICHUAX.

Hcnoab3oBaTh JIecsITUYHBIE APOOH NpU IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOU CHCTEME Mep.

Beimmoanste apupMeTHUeCKHUe aelcTBHA c
OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH.

BbluucasaThs 3HAUEHUs  BBIPAXKEHUH, coAep Kallux
OOBIKHOBEHHBIE M JICCSITUYHBIC JpPOOH, BBITIOJHATH
npeobpa3oBanus IpoOeii, BLIGUPATH CIOC00, MPUMEHATH
cBOliCcTBA apupMeTHIESCKIX nercTBU st
panroHaIU3aly BEIYUCICHUH.

CocTaB/SITh OTHOIICHHUS U IIPOIIOPLIUY, HAXOAUTH OTHOLIICHUE
BEJINYUH, ACINUTH BEININHY B TAHHOM OTHOIICHUH.
Haxoaurh 3KCHEepUMEHTAJbHBIM MYTEM OTHOIIEHHUE
JUIMHBI OKPYXHOCTH K €€ TuameTpy.
HHTepnpeTnpoBaTh MaclITad Kak OTHOILICHUE BEJIIMYHH,
HaAXoAuTh Macmitad IJjiaHa, KapThbl u BBIYHCJIATH
paccTosiHUsI, UCMOb3Ysl MaclITal.

OOBACHATDH, 9TO TAaKOE MPOLEHT, YIOTPEOIITE 000POTHI
pedr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOIECHTH B
)1p06${x 154 )1p061/1 B IIPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIUYNH
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B IIPOLICHTAX.
BBIYHMCIATE IPOICHT OT YHCIIA 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 BEJIMYWHA OT JIPYTOM.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  pPa3IMYHbIC
peleHusI, 3aIiCH PeIICHNH TeKCTOBBIX 3aJad.
HU3BiaexkaTts uHpopManmio wu3 TaOIHUI W IHAarpamMm,
MHTEPIPETUPOBATh TaOJIUYHBIC JaHHbBIC, ONPEHCIATH
HauOoJiplllee MW HauUMEHbIICE U3 IMPEICTaBICHHBIX
JTAHHBIX
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IIpooonscenue

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

OcHOBHOE coaep:kaHue

OcHoBHbBIE BH/bI 1eAITeIbHOCTH 00y4AIOUINXCS

Harnsanas
reoMeTpusi.
CummMmerpus

(6w

OceBast cUMMeETpUs.
IlenTpanbpHasi CHMMETpPHSI.

ITocTpoeHue CHUMMETPHUYHBIX
uryp.

IIpakTnueckas pabora «OceBast
CUMMETPHSD.

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3HaBaTh Ha YepTekax M HM300pa)KCHHSX,
n3o0paxkatb OT pPYyKH, CTPOUTHL C  IIOMOUIBIO
HHCTPYMEHTOB burypy (OTpe30K, JIOMaHY10,
TPEYTroOJIbHUK, IIPSIMOYTOJIbHUK, OKPYKHOCTB),
CUMMETPUYHYIO JAaHHOW OTHOCUTEIILHO IPSIMOW, TOYKH.

HaxoauTs mpuMepbl CHMMETPUH B OKPYIKAIOIIEM MHpE.
MopaeaupoBath u3 Oymaru nse (QUIypbl, CHMMETPUYHBIC
OTHOCHUTEJIBHO IPSIMOI; KOHCTPYHNPOBATH IT€OMETPHUCCKHUE
KOH(HUT'ypalllH, UCIIOJB3Yysl CBOMCTBO CUMMETPHH,B TOM
YHCIIe C MOMOIIBI0 IU(PPOBBIX PECYPCOB.

HccienoBaTh CBOWCTBA H3YUYEHHBIX (DUTYD, CBSI3aHHBIE C
CUMMETpHUEeH, HCHOIb3ysl DKCIIEPUMEHT, HaOJIoJeHue,
MOJICJIUPOBAHHE.

OO00CHOBBIBATH, onpoBepraTb c ITOMOIIIBIO
KOHTPIIPUMEPOB YTBEPXKIACHUSI O CUMMETpHUH (DUryp
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Boipakenusic
oykBamu (4

)

IlpumeHnenne OyKB Ui 3allUCH
MaTeMaTHUYECKUX BBIpaKeHUU U

TMPeI0KEHU . BbykBeHHBIE
BBIPAYKEHUS u YHCIIOBBIC
IMOACTAaHOBKH.

BbykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOT'O

KOMNOHEHTa. DOpMYJIbI

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.

3anucbiBaTh  (GopmyJbl: nepuMeTrpa U IUIOLIAAU
NpsSMOYTOJIBHUKA, KBajpaTa; JUIMHBI  OKPY>KHOCTH,

IUIOIIAIM KPYyTa; BBINOJHATH BBLIYHCJIEHUS T[0 OSTUM
popmynam.

CocraBiasitb (POpPMYJIbl, BBIPAXKAIOIIHNE 3aBUCUMOCTH
MEXJy BEIHUYWHAMH: CKOpPOCTh, BpPEMs, PACCTOSHHC;
IICHA, KOJIMYECTBO, CTOUMOCTH;, IPOU3BOIUTECIBHOCTD,
BpeMsi, 006EM pabOThI; BBIIOITHSITH BBIYUCICHUSI IO THM
dopmymam.

HaxoauTh HEU3BECTHBI KOMIIOHEHT apu(METHISCKOTO
NECUCTBUS
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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

«IInmomanes kKpyra»

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

HccaenoBaTh, MCHONB3Ys SKCISPHUMEHT, HaOJIOJCHHE,
MOJEINPOBAHNE, CBOMCTBA MPAMOYTIOJIbHNKA, KBAIpaTa,
pa3ouBatb Ha TPEeYTrOJIbHUKU. OO00CHOBBIBATD,
ONPOBEPraTh C IOMOIIHI0 KOHTPIIPUMEPOB YTBEPIKACHUS
O MPSIMOYTOJIbHHUKE, KBaJpaTe, paclno3HaBaTh BEpPHbBIC U
HEBEPHBIC YTBEPIKICHUS.

HN3MepsITH U CTPOHUTH C ITOMOIIBIO TPAHCIIOPTHPA YIJIBL, B
TOM 4YHCJI€ B MHOTOYTOJIbHHUKE, CPaBHHMBAThL YIJIbI,
pacno3HaBaTh OCTpBIC, MNpsSMBIE, TYIbIE, pPa3BEPHYTHIC
yrael.  Pacnmo3HaBaTth, H300paskaTh  OCTPOYTOJBHBINH,
MPsIMOYTOJIBHBIH, TYIIOYTOJIbHBIH, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUH TPEyTOIHHUKH.

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

Hcnoab3oBarts npubamkéHHoe uU3MepeHHMe JUIMH U
wiomaneii Ha KierdaTtol Oymare, npuOIMKEHHOE
U3MEPCHHUEC JIMHBI OKPYXXHOCTH, IUIOMIAAN Kpyra
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IIpooonoicenue

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

OcHoBHOe cojeprkaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqammnxcﬂ

HonoxxkuTeNbHBIE U

Ilenple uwncma. Monaynes 4wuclia,

IlpuBoauTh NpHUMepBI MCIOJB30BAaHUSA B peajJbHOMU

oTpULATeJ]bHbIe reoMeTpudecKasl HHTEepIpeTaIs JKM3HH ITOJIOKUTEIBHBIX U OTPUIATEIILHBIX YHCEI.
yueaa Moyist. UHHMCITIOBBIE TPOMEXKYTKH. HN306pakaThs 1Heable YHCIa, IIOJOXXKHUTCIbHBIE U
(264) OTpHULIaTEeJIbHBIC YHCJIa TOYKAMU Ha YUCJIOBON IPSIMOM,
TTonoxwuTenbHbIE U OTPULIATEIHHBIE
HCNO0JIb30BATh YHCIOBYIO IPSIMYIO IS CPAaBHEHHUS
qucra. CpaBHeHHE
qHCell.
TOJIOKUTEIIBHBIX u
IIpuMeHsATs, NpaBWJA CpPaBHEHUS, YNOPSA0YHUBATH
OTpHULIATEIILHBIX qucen. .
. IIeJIble YUCTIA; HAXOAUTh MOIYJb UHCIA.
Apudmernueckue nefcTBUST €
DopMyTHPOBATH npaBuja BBIUHCIICHUS c
THOJIOXKUTEIILHBIMA u
o710 e MOJIOXKUTEIPHBIMA M OTPHIATEIBHBIMU  YHCIIAMH,
OTPHLATCILHBIMH HHCIAMH. HAXOJAUTh  3HAYEHHMsl  YHCIOBBIX  BBIPaXXKCHHIA,
Penrenne TekcTOBBIX 3a1a4 comepKamux JAeHCTBUA C  MOJOXHUTEIbHBIMH U
OTPHUIATEIBHBIMU YHCIaMH.
IIpuMeHATH CBOWCTBA CIIOXKEHUS U YMHOXXCHUS JJIsT
peoOpa3oBaHusl CYMM U NPOU3BEICHHUHN
IIpencraBienune ITpssmoyronbHast crucTteMa OOBsICHATH " HJLTIOCTPUPOBATH TMOHSITHE
JaHHBIX KOOpAWHAT Ha TIOCKOCTH. MPSIMOYTOJIBHOM CHCTEMBI KOOPAWHAT Ha INIOCKOCTH,
(6 u) KoopauHaThel TOUKHM Ha IJIOCKOCTH, HCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
abcuucca U opauHaTA. KOOPJMHATHON IUIOCKOCTH TOYKH M (QUTYypBl 1O
Cron6uarsie - KPYTOBBIE 3aJJaHHBIM ~ KOOpJAMHATaM, HAaXOAHTh KOOPIWHATEI
JUarpaMMBl. TOYCK.
YuraTre cTONOUYATBIE W KPYTrOBBIE  JHarpaMMBI;
ITpakTrueckas pabora

((HOCTpOCHI/Ie AuarpamMmm».

WHTepPNpeTHPOBAThL JIaHHEIC,
JMarpaMMBL.

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

Harasignas
reoMeTpus.
Durypbi

B mpoctpanctse(4 )

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

ITpakTryeckas pabora
«Co3naHue MoJIeiei
MIPOCTPAHCTBEHHBIX QHUTYPY.

IToasstTue o00BEMA; EOUHUILBI
usMmepeHust 00bEma. OO0BEM
OpPSIMOYTOJBHOTO

mapajuieneImIie]ia, KyOa,

dopmynbr 00BEMa

Pacno3znaBare Ha dYepTekaX, pPUCYHKaX, OINHCHIBATH
nupamMyny, NpusMy, UUIHHAP, KOHYC, LIap, H300paxaTh
UX OT PYyKH, MOAEJHPOBATHL M3 Oymarw, IJIacTUIIMHA,
npoBoigoku u Ap. IIpuBoauTH NpUMepbl OOBEKTOB
OKPY>KaIOIIEro MHUpa, UMEIOMUX (POPMBI Ha3BAHHBIX TEIlL.
Hcnonb30oBaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHs,
OCHOBaHHME, BBICOTA, PallyC M JTHAMETpP, pa3BEPTKa.
Hsyuars, HCIIOJIb3Ys JKCIIEPUMEHT, HalOroIeHHE,
U3MEpEHUE, MOJECIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U
ONHUCBHIBATHL CBOIicTBAa HA3BaHHBIX TeEJ, BbIABJIATH
CXOACTBAa M PA3JIUUMA. MEXKIy NUPaMUJION U HOPU3MOI;
MEXIy OIIMHAPOM, KOHYCOM M IIApOM.

Pacno3naBath pa3BEPTKH Mapajulelienuiena, Kyoa,
TIPU3MBI, THUPAMUIBI, KOHYcCa, UITHHIPA;
KOHCTPYHPOBATh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJH ITPOCTPAHCTBEHHBIX QUTYD
(3 Oymaru, IpoOBOJIOKH, TUIACTHJIMHA M JIP.)

HN3MepsTh Ha MoOaedsiX: JUIMHBI pEGEpP MHOTOTPaHHUKOB,
IHaMeTp mapa.

BeiBoauThH dopmyay 00BéMa OpsIMOYTOJIBHOTO
TmapaJiesenuIe s1a.

Beryuciaare mo ¢opmyiaam: O00BEM TPSIMOYTOIBHOTO
napajulenenunena, KyO0a;  HCIIOJIb30BaTh  €JIUHMIIBI
U3MEPEHUs 00BéMa; BBIYUCIATH 00BEMBI Ten,

COCTaBICHHBIX M3 KyOOB, Mapa/ulejelHIe0B; PellaTh
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3ala4M C p€ajibHbIMU JaHHBIMU

IoBTOpEHHME, IloBTOpEHNE OCHOBHBIX NOHATUHN | BBIYMCIAATH 3HaUCHUS BBIPAKCHUM, COAEPIKAIIUX
0bo0menne, 1 METOJI0B KypcoB 5 u 6 Kj1accos, HaTypaJbHBbIC, IICJIBIC, IOJIOXKHUTCIBHbBIC H
CHCTeMaTHu3auus 0606HICHI/Ie H cUCcTCMaTHu3alusi oTpHLATEIJIbHBIC

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

BBIIIOJIHSTE IPEOOPA30BAHUS YHUCEI U BBIPAKCHU .
Bbi0upaTh c110c00 CpaBHEHHsSI YUCEJ, BBIUHUCIICHHI,
NPUMEHATH CBOHCTBA apu(PMETHUSCKUX ACUCTBUN IS
panoHaIN3aIlNA BEIYUCIICHUH.

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
¥ CAMOIIPOBEPKY Pe3yJIbTaTa BEIIHUCICHUHN

ITpu 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 BOCIUTAHUSI Pa3JIMIHbBIX IPYIII IT0JIb30BaTENCH,
MIPEICTABICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHUJE M pEATN3YIONINMHA AUAaKTHYeckue Bo3moxkHoctu UKT,
cozeprkaHNe KOTOPBIX COOTBETCTBYET 3aKOHOMATEIHCTBY 00 0Opa3oBaHUH.
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IIPUMEPHASA PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

AnreOpa sBJIsSETCS OJHUM M3 OIIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
oHa  oOecrieyuBaeT  HM3ydYeHHE  JPYTHX  JOHCHHMIUIMH,  Kak
€CTECTBEHHOHAYYHOTr'0, TaK U TYMaHUTApHOI'O LIMKJIOB, €€ OCBOCHHE
HEO0OXOAUMO JUIsl NPOJNOJDKEHHsT OOpa30oBaHUS U B IOBCEIHEBHOU
)ku3HU. PasBuTHe y oOydaromuxcsi HaydHBIX MPEACTaBICHUI O
MMPOUCXOXKICHUU Y CYIIHOCTH ailreOpandeckux adCTpakiuii, cnocoode
OTpa’KE€HUsI MaTEeMaTHYECKOM HayKOW SBJIEHUU M NOPOLIECCOB B
npupoae M OOIIeCTBE, POJIM MAaTEeMaTHYSCKOrO MOJICIHPOBAHUS B
HAy4YHOM IIO3HAHUU U B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAaYy4YHOI'O MUPOBO33pPCHHUA N KAUYCCTB MbIIIJICHUA, HCO6XOI[I/IMI)IX JJIsA
amanTaMd B COBpEeMeHHOM mudpoBoMm obuiecTBe. l3ydyeHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOOecIieuyMBacT pPa3BUTHE YMEHHS
HaOJII0/1aTh, CpaBHUBATh, HAaXOJAUTh 3aKOHOMEPHOCTH, Tpeldyer
KPUTHYHOCTH  MBIIIICHUS, CIIOCOOHOCTH  apryMEHTHPOBAaHHO
O0OCHOBBIBATh CBOM JCWCTBUS H BBIBOJBI, (OPMYJIHPOBATH
yTBepxkaeHus. OcBoeHHe Kypca anreOpbl oOecneduBaeT pa3BUTHE
JIOTHYECKOTO0  MBIIUICHUS  OOy4YarolIUXCs: OHH  HCIOJB3YIOT
JNEeAyKTUBHBIC M HWHIYKTHUBHBIC pacCyXICeHHUs, OOOOIICHHE U
KOHKpETH3aluio, abcTparupoBanue u ananoruro. O0ydenue anredpe
npearnosaraet 3HAYUTEIILHBINA 00BEM CaMOCTOSITEJIbHOM
JIeSITEJIBHOCTH O0YYaFOIINXCsI, ITO9TOMY CaMOCTOSITESIIbHOS PELICHUE
3aja4 €CTECTBEHHBIM o6pazom SIBJISIETCSI peanuzanuei
ACATCIbHOCTHOI'O IMpUHIIUIIA O6y‘{eHI/Iﬂ.

B cTpykType nmporpamMmbl y4eGHOro Kypca «Asredpa» OCHOBHOM
LIKOJIbI OCHOBHOE MECTO 3aHHUMAalOT COJIEPIKATEIIbLHO-METOIUYECKUE
TUHUH: «YHCHa M BBIYHCICHHS»; «AJIreOpandyecKue BBIPAKCHUSIY;
«YpaBHEeHUs] U HepaBeHCTBa», «DyHkmum». Kaxpgas wu3 >THX
COJZIePIKATEIbHO-METOANYCCKUX JINHUI pa3BUBACTCs HA MPOTSHKESHUHU
TPEX JIET U3yYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich U
BBaHMOHeﬁCTByﬂ C IPpyYTruMHu €1ro JINHUAMM. B XO0JA€ U3YUYCHUA Kypca
00y4aromMuMCsT TPUXOAUTCS JTOTHYECKH PacCyXKJaTh, UCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B CBsI3U ¢ 3TUM 1esiecoo0pa3Ho
BKIKOYUTH B mporpamMmmy HEKOTOPHIC OCHOBBI JIOTHUKH,
IIPOHMU3BIBAIOIINE BCE OCHOBHBIC pas3ledbl MaTeMaTHYeCcKOro
0o0pa3zoBaHMs NCIOCOOCTBYIONINE OBJIAJICHUIO O0YYaIOIINMHUCS OCHOB
YHHUBEPCAIbHOTO MAaTEMAaTHYECKOTO si3bIKa. TakuM 00pa3om, MOXHO
YTBEPXK/JIaTh, YTO COIEPKATEIHHONH M CTPYKTYpHOH OCOOEHHOCTBHIO
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Kypca
«Anrebpay SIBJIIICTCS €r0 MHTETPUPOBAHHEBIN XapakTep.
Coneprkanue JIMHUN «HHcTa ¥ BBIYHUCIICHUS CIIY>KUT OCHOBOM sl
JlaTbHEHIIeT0 W3Yy4YEeHHsI MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Y
00yYaroImMXCcsl JIOTHYECKOTO MBIIUJICHUS, (POPMHUPOBAHUIO YMEHUS
TOIb30BaTHCA aJTOpUTMaMH, a TaK>Xe OpHUOOPETSHUIO
OPaKTUYCCKUX HAaBBIKOB, HEOOXOIMMBIX I IMOBCEIHCBHOW >KHU3HH.
Pa3BuTue mnOHATHSA O 4YMCIE B OCHOBHOW LIKOJIE CBsI3aHO C
paloHaIBFHBIMH WHUPPAIMOHAIBHBIMH YHUCIaMH, (POPMHUPOBAHUEM
OpeACTaBICHUN OJICHCTBUTEIIBHOM YHCIIC. 3aBEpIIICHUE OCBOCHUS
YHUCIIOBOM JHHWHW OTHECEHO K CcTaplieMy 3BEHYy OOIIero
oOpa3oBaHUsI.

ConeprkaHue AByX alireOpanydecKux JUHUH — «AnreOpandeckue
BBEIpQXKCHUS» © «YPaBHCHUS W HEPaBCHCTBa» CIIOCOOCTBYET
dbopmupoBaHu0 y O00ydYarONmIMXCs MaTEMaTHYSCKOro armapara,
HEOOXOJAMMOTO JUJIsl PpEelIeHUs] 3aJad MaTeMaTHUKH, CMEXKHBIX
OpeaAMETOB W NPaKTHKO-OPUCHTHPOBAHHBIX 3anad. B oOCHOBHOM
IIKOJIe yYeOHBI MaTepHall TPYHIUPYETCS BOKPYT PAITMOHAIIBHBIX
BBIp@XXEHUU. Anredbpa 1eMOHCTPHUPYET 3Ha4YCHHE MaTEeMaTUKH Kak
SI3BIKA JJISI TIOCTPOCHHUS MaTEeMaTHYECKHX MOJIeJIeH, OIMCaHUs
OPOIECCOB UM SBJICHUI peadbHOTO MHUpa. B 3amaym oOydeHHsA
anreOpe BXOJISIT TaK)KE HajbHellliee pa3BUTHE aJITOPUTMHYECKOTO
MBIIIIJICHUS, HCO6XOI[I/IMOFO, B YaCTHOCTHU, IOJIs1 OCBOCHHA Kypca
HH(POPMATHKH, u OBJIAJICHUC HaBBIKAMHA JICTYKTUBHBIX
paccyxaenuii. [IpeoOpa3zoBaHrue CHUMBOJIBHBIX (POPM BHOCHUT CBOWM
crienudryeckrii BKiIaJ B pa3BUTHE BOOOpPaKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

CopaepxaHue (pyHKIIMOHAIHFHO-TpaUUIECKON JTUHUU HAICIICHO Ha
NOJIy4eHHUE IMIKOJFHUKAMH 3HAHUW O (QYHKIUSIX KaK BaKHEHWIIeH
MaTeMaTHU4YEeCKOM MOAOCIu 151 OIIMCaHusAa " HCCJICOBaHUsA
pa3zHooOpa3HBIX MPOIECCOB M SIBJICHUNW B TIPUPOJAE H OOIIeCTBE.
N3ydyeHne dTOrO0  MaTepuajga  CIOCOOCTBYET  pa3BUTHIO Y
06yanOHII/IXC5[ YMEHUA UCIIOJIB30BAaTh pPAa3/JIMYHBIC BbLIPA3UTCIIbHBIC
cpeacrtBa A3blKa MAaTEMaTUKM — CJIOBECHBIC, CHMBOJHNYCCKHUEC,
rpaduyeckre, BHOCUT BKJIaT B (GOPMHUpPOBAHUE IPEACTABICHUN O
pOJM MaTeMaTHKU B Pa3BUTHUHU [UBUIH3AIUU U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CoryacHo yuyeOHOMY IutaHy B /—9 Kjlaccax M3ydaercsl ydeOHBIH
Kypc «Anrebdpa», KOTOPBII BKIIOYACT CJICAYIOINIME OCHOBHBIC
paszensl COIepIKaHUS: «Ywucrna u BBIYUCIICHUSI,
«AnreOpandecKue BBIPpAXKCHUS», «YPaBHEHUS W HEPaBEHCTBA»,
«DyHKIIUN.
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V4eOHBIM MiIaH Ha HW3ydeHHEe 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 OOBIKHOBEHHBIC U AECATHYHBIC, IEPEX0 OT OTHOMN (POPMEI
3anucu ApoOeil Kk npyroi. [loHsTHe panMOHaIBHOrO YHUCIa, 3aIKCh,
CpaBHEHHE, YHopsiA0YNBaHUE pauroHaIbHBIX qHCell.
ApudpmeTndeckue AEHCTBUS ¢ pallMOHAJIBbHBIMH 4YHCIaMH. Pemenue
3a1a4 U3 peajlbHON NMPAaKTUKU HA 9acTH, Ha JPOOU.

CrerieHb € HATypallbHBIM  [OKasaTelieM:  ONpenesieHue,
npeoOpa3oBaHUE BBIPAXKCHUM Ha OCHOBE OIIPEACIICHUS, 3aIliuch
Oonpmnx uwncel. [IponeHTsl, 3amuch MPOIEHTOB B BHUIE JIpoOH H
ApoOu B BUJE MPOIIEHTOB. TpU OCHOBHBIC 3a/laud Ha NPOLEHTHI,
peuieHne 3anad u3
peabHON NMPaKTHUKH.

I[TpuMeHeHNe MPU3HAKOB JICIIMMOCTH, Pa3jI0KEHHUE Ha
MHOHUTECJIINU HATypaJIbHBIX YHCCII.

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

Anzcebpauueckue evipasriceHus

IlepeMeHHBbIE, UMCIOBOE 3HAYECHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
JlomycTuMble 3Ha4YeHUs niepeMeHHBIX. [IpeacraBienne 3aBUCUMOCTH
MEX1y BeJIWYUHAMHU B BUJEe (GopMyJbl. Beruucienus no gpopmynam.
ITpeo6pa3zoBanne OyKBEHHBIX BBIPAXECHWI, TOXJIECTBEHHO paBHBIC
BBIpaKEHUS, TIpaBUiIa MPEoOpa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHSI CKOOOK U IPUBEIEHUS ITOJOOHBIX CIAaraeMbIX.

CBoiicTBa CTENEHU C HATypPaJIbHBIM MOKAa3aTeJIeM.

Opauousienbl 1 MHOrodwieHsl. Crtenensr MHoOrouicHa. CrlolkeHHe,
BBIUMTAHUE, YMHOXXEHHE MHOro4jaeHoB. POpMysbl COKpPAIEHHOIO
YMHOXXEHHUSI: KBaJpaT CYMMBI H KBaJapaT pa3HocTh. dDopmyia
pa3HocTH KBaaparToB. Pa3noxxeHue MHOIOWIEHOB Ha MHOKHUTEIIU.

Ypasnenua

VpaBHeHHE, KOPEHb ypPaBHEHHsS, IIpaBUia MpeoOpa3OBaHUSA
YpaBHEHUsI, PABHOCUJIBHOCTh YPaBHEHUMN.

JIluneliHoe ypaBHEHME C OJHOM IEPEMEHHOM, YHUCIO KOpPHEH
JIMHEMHOrO  ypaBHEHMs,  pElIeHHEe  JIMHEHUHBIX  ypaBHEHUH.
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CocTaBieHne ypaBHEHUH 110 yCIOBHIO 3aJlaud. PemieHne TeKCTOBBIX
3a7a4 ¢ IOMOIIbIO YpaBHEHUMH.

JImHeliHOEe ypaBHEHHE C JBYyMsI NEPEMEHHBIMH M €ro rpadux.
CucremMa nAByX JMHEHHBIX YPAaBHEHHHW C IBYMsS IEPEMEHHBIMH.
Pemrenue cumcreM ypaBHEHHH CIOcoOOM TOICTaHOBKH. [IpmMepst
pelIeHNs] TEKCTOBBIX 3ajJad C MOMOIIbI0O CUCTEM YpaBHEHHUI.

Koopmunatsr n rpadpukn. OyHKINH

Koopnunara Toukum Ha nOpsMoi. UYmuciaoBble INPOMEXKYTKH.
Paccrosinne Mmexxay AByMsl TOUKaMH KOOPAWUHATHOW MPSIMOU.

IIpsimoyronbHasi cucrema koopauHar, ocu Ox u Oy. AbGcrnucca u
OpAMHAaTa TOYKU Ha KOOPAWHATHOM mtockocTu. IIpumeps! rpadukos,
3aaHHbBIX (opMysamu. UteHne rpadMKOB pealbHbBIX 3aBUCUMOCTEH.

IMousitue pynkuuu. I'padpuk pynkunn. CroiictBa GpyHKUHN. JInHEH-

Hast pyHKOWMs, € rpaduk. ['paduk pyukumun y = |x|. 'padudeckoe

pelIeHNUE JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUI.

8 xiace

Yucna u eviuucienusn

KsanpaTtapili kopeHs U3 yncia. [lousaTtue 00 mppannoHaILHOM
yucie. JlecaTUyHbIe NPUOIMIKCHUST HPPAMUOHAIBHBIX  YHCEII.
CpoiicTBa apudMeTHYECKHX KBaJApaTHBIX KOpPHEH U  HUX
OpUMEHCHHE K TOPeoOpa3OBAaHUIO YHUCIOBBIX BBIPpAXCHUN U
BbIUHMCIICHUSIM. JlelicTBUTENbHbIE YHUCIIa.

Crenenb ¢ LEJBIM NOokKa3arejeM M €€ cpoiictBa. CranzapTHas
3aIMch 4Mucia.

Anzcebpauueckue evipasriceHus

KBanpaTHbIil TpEXUIIEH; pa3/IoKEHHE KBAJApPAaTHOTO TpEXUIIEHA Ha
MHOYHUTEIH.

Anrebpandeckass ApoOs. OCHOBHOE CBOWCTBO anrebpamdeckou
apobu. CrokeHue, BbIUHMTAHHUE, YMHO>EHHUE, JCIICHUE
anredpandeckux ApoOeil. PaluoHadbHBIC BBIPAKCHHUS U HUX
npeoOpa3oBaHHE.

Ypasnenusn u nepasencmea

KBanparHoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Peuienue ypaBHeHUI, CBOASIIMUXCS K JUHEUHBIM U
KBagpaTHBIM. [IpocTeiimue npoOHO-palmoOHaIbHEIC YPaBHCHUS.

I'paduaeckast mHTEpOpEeTAIUS YPABHEHUNU C IBYMs TIEPEMEHHBIMU
U CHUCTEM JHUHEUHBIX YpaBHEHUH C ABYMsl nepeMeHHbIMU. [Ipumepsnl
pelIeHus CUCTEM HEJIHMHEHHBIX ypaBHEHUN C JBYMs NEepPEeMEHHBIMHU.

PenreHne TeKCTOBBIX 3a7a4 alreOpamdecKuM CIIOcOOOM.

YucrnoBble HEpaBEHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ oagHOM
nepeMeHHOU. PaBHOCUJIILHOCTH HepaBeHCTB. JInHeliHble HepaBeHCTBa
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c onHoM mepeMeHHOW. CHUCTEMBI JIMHEWHBIX HEPaBEHCTB C OJHOM
MIEpPEMEHHOH.

Dynkyuu

[Moasatne ¢ynkuun. OOHACTs OIpPENeJCHUuS ¢ MHOMXECTBO
3HaYeHnil pyHKIHH. CnocoOs! 3amaHus QyHKIIUHN.

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

DyHKIHMH, ONTUCHIBAIOIIHE MIPSIMYIO 1 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 uyMcia, UppalUOHAIbHBIE YHCIA, KOHEYHbIE U
OCCKOHEYHBIC OECIATHYHBIC IpoOn. MHOMXKECTBO JICHUCTBUTEIIHLHBIX
quCcell; AEWCTBUTEJILHBIE 4YHCJIa KakK OECKOHCYHBIC HOECATHYHBIC
apobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKJIY MHOXKXECTBOM
JNEHUCTBUTEJIbHBIX YHCEJI U KOOPJAUHATHOW NPSMOIL.

CpaBHEHHE NCHCTBUTEIBLHBIX YHCEN, apu(PMETHISCKUE HCHCTBUS
C IEMCTBUTEIbHBIMH YHCIIaMU.

W3mepens, TpUOTIKEHAS, OLNCHKH

Pa3zmepsl OOBEKTOB  OKpY’KAlOIIero MHpa, JAIUTEIbHOCTH
IIPOLIECCOB B OKPY>KAKOIIEM MUpE.

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

Ypaeuenusn u nepasencmea
VYpaBHEHHUS ¢ OJJHON IEpEMEHHON

JIluneiliHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIILIUXCS K
JUHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHHI, CBOJSIINXCS 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
VpaBHeHHE C AByMs TI€peMEHHBIMH U ero Tpaduk. Pemenwue
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CHUCTEM JBYX IJIMHEHHBIX YypaBHEHHUH C MABYMsA IIEPEMEHHBIMU.
Pemrenue cuctem AByX ypaBHEHHUI, OQHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpOH cteneHu. I paduaeckass MHTEpIPETAINST CUCTEMBI
ypaBHEHUI C IBYMsI EpPEMECHHBIMH.

PemreHne TEeKCTOBBIX 3a7a4 ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHEeHBIX HEpPaBEHCTB C OJHON MepeMeHHOU. Pemenue
CHUCTEM JIMHEMHBIX HEPABEHCTB C OAHOU nepemeHHoM. KBanparHbie
HepaBeHCTBa. | paduyueckass MHTEPIIPETAIlHsI HEPABSHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Dynkyuu
Ksanparuanas pyakims, e€ rpaduk u croiictpa. [Tapadomna,
KOOPJWHATHI BEPIINHBI Tapadobl, OCb CHMMETPHUH I1apaboIIb.

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 (popmynoid u dopmyIioit N-ro
YJIcHA.

Apudmerndeckas ¥ reoMeTpuuecKast MpoOrpeccun

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

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

TIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATHI OCBOEHHS
TIPUMEPHOIPABOYE ITPOI'PAMMBI KYPCA (I10 TOJIAM
OBYYEHMS)

OcBoeHue y4deOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO  obecrnedWBaTh  JOCTHDKEHUE
CIICAYOMIUX IPSAMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 Kmacc

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

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

— Ilepexoaute OT OmHOW (OPMBI 3alHUCH YHUCENT K JPYyrou
(mpeo6pa3oBBIBaTh  JNECSATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JICCSITUIHYIO ApOOB).

— CpaBHUBATh U YIOPAJOUYMBATh pallMOHaJIbHBIE YHCIIA.

— OKpyriaTh 4ucia.

— BBIMOTHATE NPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYUCICHUH,
OLIEHKY 3HAQUYEHUU YUCJIOBBIX BBIPAKEHUMN. BBINOIHATE neiicTBUS CO
CTENEHsIMU C HAaTypaJIbHBIMU MMOKa3aTeJIsIMU.

— IIpuMeHaTh NOpU3HAKU  AEJIMMOCTH, pPa3JIOKEHUE Ha
MHOXHUTCINHATYPAJIBbHBIX YUCCII.

— Pemate NnpakTUKO-OPUEHTUPOBAHHBIC 3a1a4yM, CBSA3aHHBIC C
OTHOILICHUCM BCJIMYHH, IPpONMOPHHUOHAIIBHOCTBIO BCJIMYHH,
MIPOLICHTAMHU; HWHTEPIPETHUPOBATH PE3yJbTAThl PEIICHUS 3aJad  C
y4ETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBAEMBIX
OOBEKTOB.

Anzebpauueckue eviparcenus

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

—  Haxoautps 3HaueHHsi OYKBEHHBIX BBIPAXKCHUMN MPU 3aJaHHBIX
3HAYCHUSIX IEPEMEHHBIX.

—  BomonHATe  npeoOpa3oBaHUsl  [EJIOTO  BBIPAKEHHUS B
MHOTOYJICH [PHUBEJCHUEM MOJOO0HBIX CJIaraeMbIX, PpPaCKpbITHEM
CKOOOK.

— BrimoaHsaTs YMHOXCHUC OJHOYJICHAa Ha MHOT'O4YJICH "
MHOTO4WICHAa Ha MHOTOYJICH, IPUMEHATH (OPMYIbI KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH.

—  OcyIIecTBISITh PA3JIOKECHUE MHOTOYJICHOB HAa MHOMXHUTEIH C
MOMOII[bIO BBIHECEHHS 32 CKOOKHU OOIIEro MHOXHUTEIS, TPYIITUPOBKU
cllaraeMbIX, IPUMEHCHHUS (POPMYJT COKPAIIEHHOTO YMHOKCHUSI.

—  IIpumensATh mnpeoOpa3oBaHUS MHOTOYWICHOB JJIsI PEIICHUS
pa3IMYHBIX 3371a4 U3 MaTEMaTUKH, CMEKHBIX IIPESIMETOB, U3 pealbHOMI
NPaKTHUKH.

— Hcrmionp30BaTh  CBOWCTBA CTEIICHEH C  HAaTypaJIbHBIMH
MOKAa3aTeSIMU ISl IPeOOpa30BaHUsI BhIPAKCHUMA.

Ypagnenus u nepasencmea
—  Pemars suHeliHble ypaBHEHUsI C OJHOW IEPEMEHHOH,
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MpUMEHss TpaBWia IIepexona OT HCXOAHOTO YpaBHEHHSA K
paBHOCUIBHOMY eMy. IIpoBepsiTb, SBASETCS JM UYUCIO KOPHEM
YpaBHEHHSI.

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

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

—  CrpouTth B KOOPAWHATHOHM INIOCKOCTH TpadUK JIUHESHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; TIOJIB3YSACH I'pa(pUKOM, IPUBOIUTH
MIPUMEPHI PEIICHUS YPAaBHEHUSI.

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

— CocCTaBisITh U penIaTh JUHEHHOE YpaBHEHHUE WIIN CHCTEMY
JIMHEHWHBIX YpPaBHEHHUH 110 YCIOBHIO 3aJa9H, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4yM MOJYUYCHHBIH pe3yJbTaT.

Koopounamut u epagpuru. @yukyuu
—  HzoOpaxats Ha KOOpAUHATHOU apsiMou TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, Jy4dd, OTPE3KH,
MHTEPBAaJIbl; 3alIUCHIBATh YHMCIIOBBIE MPOMEXYTKH Ha ajJre0Opandeckom
SI3BIKE.

—  OrmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpAWHATAM; CTPOUTH TpadUKH JHHEHHBIX QyHKOU. CTpPOUTH
rpaduk GyHKIUUA Y = | X |.

—  OnwucelBaTh C MOMOILIBIO (PYHKLIHH H3BECTHBIC 3aBHUCUMOCTH
MEXIy BEJIHYMHAMH: CKOPOCTh, BpEMs, pPAacCTOsSHHE, IICHA,
KOJIHWYECTBO, CTOUMOCTH; MPOU3BOJIUTEIBLHOCTh, BpeMs, OO0BEM
paboThI.

—  Haxoautp 3HaueHue GyHKLIHUHU 110 3HAUYCHHIO €€ apryMeHTa.

— ITonumarths rpaduyeckuii crioco0 MpeJCTaBICHUS U aHalu3a
uHpOpMaIMH; H3BJIEKATh W HHTEPIPETHUPOBATH HHPOpPMAIUIO U3
rpauKoB peajbHBIX IPOIECCOB M 3aBUCUMOCTEH.

8 xitacc

Yucna u evluucieHus

—  MHcmonp3oBaTh HaYaIbHBIE TIPEJACTABICHHUS O MHOXECTBE
JIEUCTBUTEIIBFHBIX YHCEN JJIsI CPAaBHEHUS, OKPYTJIICHNUS M BBIYUCICHUN;
n300pakaTh JAEHUCTBUTENIBHBIE 4YHCJIAa TOYKAMH Ha KOOPJMHATHOU
OpsSIMOH.

—  IlpuMeHsTH NOHSITHE apU(PMETHUECKOTO KBaJAPATHOTO KOPHS;
HaxXOJIUTh KBaJpaTHbIE KOPHU, HCHOJB3Yysl IIPU HEOOXOAWMOCTH
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KaJIbKYyJISITOP; BBIIIOHSTE IIPE0oOpa30BaHUS BEIPAXKCHHUHN, COIEPIKATITIX
KBaJIpaTHbIE KOPHH, UCMOJIb3Ysl CBOMCTBA KOPHEH.

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

Anzebpauueckue evipajiceHus

— HpI/IMeHHTL IIOHATHUC CTCIICHHM C 1LCJIBIM I1OKa3aTcCJICM,
BBIIIOJIHATH HpeOGpa30BaHI/Iﬂ BLIpa)KeHHﬁ, coacpiKallux CTCICHU C
IICJIBIM IIOKa3aTCIJICM.

— BHITTOTHATE TOXK/IECTBEHHBIE TPEOOPaA30BAHUS PAIIMOHATBHBIX
BBIpQKEHUH Ha OCHOBE NOpaBUJl ACHUCTBUM HAJ MHOTOWIEHAMHU H
anreOpanvyecKuMHU JIPOOsIMU.

— PacknanpiBaTh KBaApaTHBIA TPEXUIJIEH HA MHOXXUTEIIH.

— I[IpuMmensTh TIpeoOpa3oBaHMUsI BBIPAKECHUH IS pEIICHUS
pa3aWYHBIX 3a/7a49 U3 MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 peajbHOMN
MPaKTUKH.

Ypaeuenuﬂ U Hepaeencmea

—  Pemare nuHelHbIe, KBaJlpaTHbIC YPABHEHUS U
panroHanbHbIE YPABHEHUS, CBOASIIHUECS K HUM, CUCTEMBI IBYX
YpaBHEHUI C IByMsI HE€PEMEHHBIMH.

—  IIpoBoauTh NPOCTEHUIINE UCCIECAOBAHUS YPABHECHUN U
CHUCTEM ypaBHEHHI, B TOM YHCJI€ C HPUMEHECHHEM rpadUu4ecKux
MpescTaBICHUN (yCTaHaBINBAaTh, UMEET JIM YPaBHEHHUE WIH
crucTeMaypaBHEHHUH PEIISCHUs, €CIIM UMEET, TO CKOJBKO, U TIp.).

—  IlepexomuTs OT cioBecHOM GOPMYJIMPOBKH 3amadn K eé&
anreOpanveckol MOJENIM C ITOMOIIBIO COCTaBJICHUS YPAaBHEHUS WU
CHUCTEMBl ypaBHEHHUM, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJYYSHHBIN pe3ybTarT.

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

Dyukyuu

— I[TornMaTe M HCTIOIB30BaTh (PYHKIHUOHAIBHBIC ITOHITHS U
SI3BIK  (TEPMUHBI, CHMBOJIMUECKHE OOO3HAYCHHsA); OIPENEIsTh
3HaYeHHE (PYHKIMH 1O 3HAYCHUIO apryMEHTa; OIpeJelIsiTh CBOMCTBA
¢ynknmun mo eé rpaduxy.

— Ctpouts rpadKu 3JIEMEHTAPHBIX (DYyHKIWH BUaa
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/IC ACUCTBUS C paliuOHaJIbHBIMH
quciaaMH, co4de€rass YCTHBIE W TIMCBMEHHBIC HpI/IéMI)I, BBIITOJIHATH
BBIYHCIICHHUS C UPpPpAUOHAJIBbHBIMHA YU CJIaMHU.

— HaXOZ[I/ITB 3HAYCHUS CTCIICHEH C IICJIIBIMH ITIOKa3aTCJIsIMHU H
KOpHCﬁ; BBIYUCIIATH 3HAYCHHA YHUCIIOBBIX BBIpa)KCHHﬁ.

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

Ypaeuenuﬂ U Hepasencmea

—  Pemarp nuHellHbIE W KBaJApaTHbIC ypPaBHEHUs, ypaBHEHUS,
CBOJAIIMECS K HUM, IIpOocTeiime 1poOHO-pallMoHaIbHbIE YPaBHEHUSI.

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

— Pemats TexcTOBEIC 3aaa4du aHre6paI/I‘ICCKI/IM cnocoboMm ¢
IIOMOIIIBIO COCTABJICHHSA YPAaBHCHHUSA UJINU CUCTEMbBI JABYX ypaBHeHI/Iﬁ (&
ABYM: IICPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHUsl YPAaBHEHUM U CUCTEM
ypaBHEHHMH, B TOM YHCJIE C IpUMEHEHHEM TrpaduIecKux
npencTaBiIeHuid (ycTaHaBIMBaTh, UMEET JU ypaBHEHHE HIIM CHCTEMa
YpaBHEHUI pEemIeHUs1, €CIU UMEET, TO CKOJIBKO, U TIp.).

— Pemath jiMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh pelieHrne HEPAaBEHCTB Ha YUCIOBOW MPsIMO, 3alMMChIBATh
pelieHre ¢ NIOMOIIbI0 CUMBOJIOB.

— Pemats CHCTEMBI JTUHEHUHBIX HEPABEHCTB, CHUCTEMBI
HEpaBCHCTB, BKJIIOUYAIONIAE KBaJIpaTHOE HEPABEHCTBO; HM300pa)kaTh
pelieHue CUCTEMbl HEPaBEHCTB Ha YHCJIOBOH MPSMOM, 3alUCHIBATH
pelieHue ¢ MOMOIIbIO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA NPU PELICHUMU PA3IUYHBIX 3a7ad4.
Dynkyuu
— Pacno3naBate (QyHKIUH H3y4YeHHBIX BHA0B. Iloka3pIBaTh

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

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

CtpouTh U U300pakaTh CXCMAaTHYECCKH IpaUKH KBaJIPATUUHBIX

— (G YHKIHH, OMUCHIBATH CBOMCTBA KBAaJAPATHYHBIX (PYHKIUH I1O
ux rpaduKam.

— Pacno3naBaTh KBagpaTHYHYK (QYHKIHIO 10 ¢opMmye,

MIPUBOJHUTE IPUMEPHI KBAJIPATUYHBIX (PYHKIIMHI U3 peajIbHOM KU3HHU,
$u3UKH, TEOMETPHUH.

Apugmemuueckan u zeomempuueckas npozpeccuu

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

—  BBINONHATE BBIYMCIICHUSI C MCIIOJb30BaHUEM (GopmMyJ1 N-TO
qjeHa apu(PMETHYECKON M IeOMETPUYECCKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3o00pakaTe YJIEHBI MOCIEAOBATEIHPHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TIITOCKOCTH.

— PemraTte 3amaun, cBA3aHHBIC C YUCIOBBIMH
IOCJIEAOBATEIBHOCTSMH, 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 1)

Ha3Banue paznena
(TeMbl) (YHCJIO YACOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqammnxm

Yucaa u
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(25 4

TTonsitue palMoOHAIBLHOTIO 4qucIa.
Apudmernueckue NEUCTBUSI c
panroHAIBLHBIMUA YHCIaMU.

CpaBHeHue, YHOpsIIOYNBaHUE

palMOHAIBHBIX YHCEN.

CreneHb ¢ HaTypaJdbHBIM ITOKa3aTEIEM.
Pemrenne ocHOBHBIX 3ama4y Ha ApoOH,
TIPOIIEHTHI U3 pealbHON MPaKTUKU.
IIpu3HaKkM AETMMOCTH, Pa3IOKEHUS HA
MHOY>KHUTEIU HAaTypPaJIbHbIX YHCEJ.

Peanbnbie 3aBucumoctu. Ilpsmas u
obOpaTHast IPOITOPIINOHATBHOCTH

CucremMaTn3upoBaTh W 000ramarths 3HAHHS 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHMBATH u YHOPSII0YHBATH npoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
IECSTUYHBIC podu B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIE B JECSITHYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JECSITUIHYIO JIpOOk.

[IpumeHATH pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYHMC/JICHUS 3HAYEHUI IPOOHBIX BbIPaKeHMI,
ColepKalluX OOBIKHOBEHHBIE W JIECSITUYHBIC
apoOu:  3aMeHsSITh IpU  HEOOXOAMMOCTH
NECATUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUYHOM, MPUBOJIUTH
BBIpaKeHHE K dopMe, Hanbosee yaoOHON Iis
BBIYUCIICHUH, mNpeoOpa3oBbIBaTh  ApOOHBIE
BBID@KCHHSI Ha YMHOXXEHHE U JICJICHUE
NECSTUIHBIX Npo0edl K IeHCTBUSIM C IMEIIBIMH
YHCIIAMU.

IIpuBOIMTH YHCIIOBbIe M GYKBEHHBIE NPHUMeEPBI
CTCIICHU C HaTypaJIbHbIM ImokKasaTeJjiem,
OOBSICHSISI 3HAYEHHUsI OCHOBAHUSI CTENEHH U
ImokKasaTeiid CTCIICHH, HAaXOOAHUTh 3HA4YCHUS
crerneneii Buaa a" (a — y00o0e paruoHaaIbHOE
9HCII0, N — HATypaJdbHOE YHCIO).
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IMToHuMaTh CMBICI 3aIUCH OOJIBIINX 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 HAaXO0XKJACHUE ApoOH (mpoleHTa)
OT BEJWYHMHBI M BeJIWYUHBI II0 e€ npobu
(opoueHTy), nOpoOm  (IpoleHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JPYroOi.
IpuBoauTH, pa3dupaTh, ONEHUBATH PA3JINIHBIC
pelIeHs, 3aIUCH PEIICHUI TEKCTOBBIX 3ajad.
Pacno3naBatb W OOBSICHATH, OIMPAsCh Ha
OIpeiieIeHHsI, MPSIMO HPOIOPIUOHAIBHBIE |
0o0paTHO  TPONOPIHOHAIBHBIE  3aBHCHMOCTH
MEXXTy BEJIMYMHAMH; MPUBOAUTH MPUMeEPHI dTHUX
3aBUCUMOCTEH W3 peajbHOro MHpa, U3 JPYTrux
Y4EeOHBIX MPEIMETOB.

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

AJjredpanyeckue
BBIPaKeHHsI

(27 )

BykBennsre BBIPAXKESHUSI.
ITepemennsle. JlommycTUMbIC 3HAYCHUS
rnepeMeHHbIX. DopMyJIbI.
IIpeob6pazoBanne OyKBEHHBIX
BBIPD@XKEHHUH, pacKpbITHE CKOOOK H
MIPUBEJICHUE MTOJIOOHBIX CJIAraeMBbIX.

OBaajaers anreOpanvecKoi TEPMHUHOJIOTHEH U
CUMBOJIMKOW, NPHUMEHsATH €& B Ipolecce
OCBOEHUS Y4eOHOTO MaTepHala.

HaxoauTh 3HaYEeHUsI OYKBEHHBIX BbIPaKEHU N
MpU 3aJIaHHBIX 3HAYEHUSIX OYKB; BBIIOJIHSATH
BBIYHMCJICHUS 110 OpMyJIaM.
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CBoiicTBa CTENEHU C HAaTypaJbHBIM
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 PAa3JI0KCHNE MHOTOWICHOB Ha
MHOXHTENIH ITyTEM BBIHECEHUSI 3a CKOOKH
o0mIero MHOXXUTENs, IMPUMEHEHUS (HOPMYIIBI
pa3sHOCTH KBaJpaToB, (OPMYJI COKPAIIEHHOTO
YMHO>XEHHUS.

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

3HAKOMUTBLCH C HCTOpI/leﬁ pasBUTHUA MaTCMaTUKH

YpaBHeHus u
HepaBeHCTBA
(20 u)

VYpaBHeHHe, paBuia IpeoOpa3oBaHMUsI

ypaBHEHUs, PaBHOCHIBHOCTH
YpaBHEHHUH.

JIuneitnoe ypaBHEHHE c OJTHOM
nepeMeHHOMH, peuenue JIMHEWHBIX

ypaBHeHUH. Pemenne 3agaduc momMomsio
ypaBHEHHH.

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

Pemrars sMHENMHOE ypaBHEHHE C  OJHOU
IepeMEHHOW, MPUMEeHsIsI MpaBHJIa Iepexoja OT
HCXOHOTO YpPaBHEHHUsS] K PaBHOCHIBHOMY €My
Oonee npocroro Buaa. IlpoBepsTs,siBiIsieTcst 11
KOHKPETHOE YHCJIO KOPHEM ypaBHEHHUSI.
IToaduparTs npuMepsbI ap YUCEI,
ABJIAOIIUXCS PCIICHUEM JTUHEHUHOT O YpaBHEHUA
¢ nByMs nnepemeHHbIMU. CTPOUTH 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 peunieHue CUCTEMBI IBYX JHHEHHBIX
YpaBHEHUI ¢ AByMsl IEPEMEHHBIMH.

CocTaB/IfITh U PelIATh YPAaBHCHUE WIIH CUCTEMY
YPaBHEHUH 110 YCJIOBHUIO 3a/a4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33aJa4yd MOJIyUYeHHBIH pe3ysbTaT

KoopaunaTtein
rpaguku.
@yukuuu (24 4)

Koopaunara Toukn Ha  IIpsIMOM.
YucrioBele TpoMeXyTKH. Paccrosinue
MEXKAY ABYMsI TOUKAMHKOOPIUHATHOMN
MPSIMOM.

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

Tlousitne ¢yukuun. I'padux GyHKIMM.
CaoiictBa QyHkuwmii. JInneitnas yHkus.
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 KOOpAWHATaM; CTPOHUTH TIpadukn
HECJIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX
dbopmysamu, B TOM HYHCIE C IOMOIIBIO
U poBbIX 1abopaTopuid.

IpuMeHsiTH, H3y4yarth NnpeuMyliecTBa,
HHTEePHpeTHPOBATH rpaduueckuit cnoco6
MpPEICTAaBICHUST M  aHalW3a pa3sHOoOOpa3HoM
JKU3HEHHOW MH(pOopManum.

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

Crtpouts rpadpuku JUHEWHOW (DyHKIUH,
byHkIHN

y = x|
Hcnoab3oBarh
ITOCTPOCHUSI

HuppoBBie  pecypchl I
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rpaduKoB QYHKIWI U W3YyUESHHUSI UX CBOMCTB.
IIpuBonuts IIpUMEPBI JIMHEHHBIX
3aBHCHMOCTEl B peaJbHBIX IIpoleccax |
SIBJICHUSIX

IloBTOpPEHME M
0006wenne(6 1)

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

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

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

Pemiath  TeKCTOBBbIE  32/1a4H, CPaBHUBATH,
BBIOMPATH COCOOBI PEIICHHS 3a0a4d
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8 kmacc (ne menee 102 u)

HazBanmue

pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHbBIE BH/bI 1eAITEIbHOCTH 00y4AOUINXCS

Yuciaa
BbIYHCJICHHS.
KBaaparHnbie
KOpPHHU

(15 )

u

KBagpatHsblii KOpeHb U3 4ucia.

ITorsATHE 00 MppaMOHATIBEHOM
gucne. Jlecstuuabie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHISCKUN
KBaJIPpaTHBINKOPEHbD.
VpaBHeHue Buaa X2 = a.
CaoiicTBa apupMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZIEPIKaIINX
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH ONpeeleHUe KBaIpaTHOTO KOPHS U3
4HCcia, apUPMETHISCKOTO KBAJAPATHOTO KOPHS.
IIpuMeHATH OIEepalUIO U3BJICUYCHUS KBaJPAaTHOIO KOPHS
W3 YHUCla, UCNOAb3Ysl IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OuneHuBaTh KBaJpaTHbIE KOPHHU LEJIBIMU YHCIAMU U
JIECATUIHBIMHU IPOOSMH.
CpaBHMBATh W YNOPAAOYHUBATH
UppallMOHAJbHbIC YHCIA,
KBaJpaTHBIX KOPHEM.

HccienoBaTh ypaBHEHHE X° = @, HAXOJUTh TOYHBIE U
npuOmmKkEHHBIE KOpHU npu a > 0.

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

Joka3pIBaTh CcBOiicTBa apU(PMETHUESCKHX KBaJAPATHBIX
KOpHEH; TpHUMEHSATh WX Ui IpeoOpa3oBaHUS
BBIPAXKECHUH.

palroHaJIbHbIC u
3allMCaHHBIC C IIOMOIIBIO

BbInoHATH Npeodpa3oBaHUs BBIPAKEHUM, coAeprKaliux
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNepeMeHHBIE U3
reOMETPUYCECKUX U pu3ndeckux Ghopmy.

BpluMcjasTh  3HAYEHHMsl  BBIPAKEHUM,  CcoAepiKalmx
KBaJ[paTHbIE KOPHHU, HCHOIB3Ys MPU HEOOXOIUMOCTH
KaJbKYJISITOP.

Hcnmoap30BaTh B XOJE PEIICHUs 3a/aad 3JIEMEHTapHbIe

62




OpEeACTAaBICHUs, CBSI3aHHBIE C  MPUOIMIHKEHHBIMU
3HAYCHUSIMH BEJIMYHH.
3HAKOMUTBLCSI ¢ MCTOPHell Pa3sBUTHS MaTeMaTHUKHU
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IIpooonoicenue

Yucaa n CreneHs C LEJIBIM DopMyTHPOBATHL ONpe/eJieHHe CTEIIEHH C LEIbIM
BbIYHCJICHHSI. oKa3aTeJIEM. II0Ka3aTeJIeM.
Crenensp ¢ neabiM CranaaprHas 3anuch 4ucia. IpeacTaBiasiTh 3aMMCh OOJIBIINX U MAJIBIX YHCEII B
IoKa3saTtejem Pasmeper 06bexToB cranzapTHOM Buje. CpaBHUBATH 4uCJa U BEJIUYUHBI,
(7 ) OKpyIIOWero mupa (or 3anucaHHbIe C HCIoJb3oBaHneM crereHn 10.
3JIEMEHTaPHBIX
JaCTHI O KOCMHYECKHX Hcnonb3oBaTh 3alMCh YMCEN B CTAaHJAPTHOM BUIE IS
06},@1(1"0]3), JIJIUTEIBbHOCTH BBIPpAXXCHU PasMEPOB O6’L€KTOB, JJIIUTECIIBHOCTH NIPOUECCCOB 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
BBIPDAXKCHHUH, COAEPIKAIINX CTEIIEHU C LEJIBIM ITOKa3aTeseM.
BbBINOJIHATH AeHCTBHUSI C YNCIIaMH, 3aITNCAaHHBIMH B
cTaHIapTHOM BHjAe (YMHOXXEHHE, ACJICHHE, BO3BEICHHE
B CTEIICHD)
AJjredpanyeckue KpanpaTHelii Tpéxuren. Pacno3snaBaTh KBaapaTHBIM TPEXUJIEH, YCTaHABIUBATH
BBIPAKEHHUS. Pasnoxenne kBaspaTHOTO BO3MOXKHOCTB €TI0 Pa3JIOKEHUSI HA MHOXXUTEJIH.
Ksajgparubrit TpeXHIcHaHa MHOKHUTCIIN PackiaabiBaTh HA MHOKHMTEJM KBaJpPAaTHBIM TPEXUIECHC
TpéxuJieH HEOTPUIATEIBHBIM JUCKPUMHUHAHTOM
Gw

64




Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. HaxoaurThb
BbIPaKEHHSI. Jomyctumslie 3HAYCHUS 00JacTh  OMNPEACIICHUS]  PAI[HOHAIBHOTO  BBIPAKCHHSI.
Aureépanueckas MepEeMEHHBIX, BXOJISILIIAX B BBINOJIHATH  YHCJIOBBIC I[IOJCTAHOBKH W  BBIYHCIATH
podL anrebpanyueckue BBIPAKCHUSI. 3HaYeHHUE APOOH, B TOM YHCIIE C ITOMONIIBIO KaIbKYJATOPA.
(15 9) OcHoBHOE CBOWCTBO @dopMyIMpPOBATH OCHOBHOE CBOICTBO anreOpandeckow
anredpandecKoi Apoodu. ApoOu U NMPUMEHSITh €ro IJs npeoOpa3zoBaHUs APOOEH.
Coxparenne 1po6eii. BbINOJHATHL JAeHCTBUS C alIreOpanyecKuMu ApOOSIMU.
Crnoxenne, BBIYIUTAHUC, | [IpuMeHATh NPeoOpa3’OBaHHUS BBIPAKCHHH IS PEIICHUS
YMHOXKCHHC 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. Henonxoe KBaJIpaTHOE 3anuceiBaTh GOpMYJIy KOpHEH KBaJpaTHOTO ypaBHCHHS,
KBanpartHbie ypaBHeHue. dopmyna KOpHEH pemiaTh KBaJpaTHbIe yPaBHEHHUs — IOJIHbIC U HETIOIHbBIE.
YpaBHeHUst KBaJI[paTHOI'O YpaBHCHHUSI. IpoBoauMTh mpoCTeiiliMe WCCIEA0BAHMS  KBaJPaTHbBIX
(15 ) Teopema Buera. YpaBHECHUN.
Peuienue YpaBHCHHH, Pemiath ypaBHEHMsI, CBOJSIIHECS K KBaJAPAaTHBIM, C
CBOAAIIMXCS K  KBaJApaTHBIM. IIOMOIIBIO TTPeoOpa3oBaHMil U 3aMEHON NEePEeMEeHHOM.
IIpocreiimue IpOOHO- Habaoaarts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH U

paluoOHAJIILHBIE YPAaBHEHUSI.
Pemenne TekCcTOBBIX 3amad c
TTOMOIIIBIO KBaJIPATHBIX
ypaBHEHUH

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

®dopmyaupoBaTh TeopemMy Bmuera, a Takke OOpaTHYIO
Teopemy, NPUMEHATE 3TH TECOPEMBbI [JIsd PCIICHUA 3aaav.
Pemiath TeKCcTOBBIE 3aJa4M anreOpanvyecKuM CrocoOoOM:
MePEXOUTh OT CJOBECHON (HOPMYIHPOBKH YCIIOBHUS
3a/la4u K ajredpandeckoil MoAenu MyTEM COCTaBJICHHS
YpaBHEHUSI, peuath COCTaBJICHHOEC ypaBHEHHE;
MHTEPIPETUPOBATh PEe3yJIbTaT.
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3HAKOMUTBCS ¢ UCTOPMEH Pa3BUTHS aIreOphl

YpaBHeHust

U HepaBeHCTBAa.
CucremMbl ypaBHeHHUIH
(13 v)

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

Pemenue CHUCTEM IBYX
JAHEWHBIX YPaBHEHUM C IABYMs
HNepeMEHHBIMU. ITpumepst
pelIeHus CHUCTEeM HEeJIHMHEeHHBIX
ypaBHEHUM c ABYMSI
TIEPEMEHHBIMH.

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

Pemenne TEKCTOBBIX 3amad C
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.

Pemiars cucteMbl IByX JIMHEWHBIX YPaBHEHUM C JIBYyMs
IIEPEMEHHBIMU ITOJICTAHOBKOM U CII0KESHHEM.

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
HEpaBEeHCTBA c OJTHOM
IIEPEMEHHOM M HUX pellIeHHE.

CucteMbl JTUHEHHBIX HEPAaBEHCTB
C OJHOW mNepeMeHHOW M ux
pelieHue.

M300parkeHne pereHus
JIMHEMHOI0 HEPaBEHCTBA U UX

@opmyaupoBaTh CBOICTBaA
WUIIOCTpUPOBaTH  UX  Ha
JA0Ka3bIBATh anreOpandecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PEIISHUS 3a4ad.

YHUCJIOBBIX  HEPaBEHCTB,
KOOPJIMHATHOM MPSIMOH,

PemaTs JuHENHbIE HEPAaBEHCTBA C OJIHOM MEpPEeMEHHOM,
n300pakaTh pelIeHHMEe HEPaBEeHCTBAa Ha YHCIOBOM
OpSIMOM.

PemiaTts cucTeMbl JHHEWHBIX HEPABEHCTB, H300pakaTh|
pelIeHrEe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM IPsIMOU
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CHUCTEM Ha YHUCJIOBOU MPSIMOM

DYyHKIMHU. TTousitme ¢yukuun. O6macte | HMcenosb3oBaTh GyHKIHMOHAIHHYIO TEPMHHOJIOTHIO H
OcHOBHBIE OIPEJICIICHUSI U MHOYKECTBO CHMBOJIMKY.
MOHSATHS 3HadeHnil GpyHKIuu. CnocoOb! Beruncasite 3HaYeHUus1 QYHKIIUN, 3aJaHHBIX (GOPMYJIaMHU
(5 u) 3agaHusl QYHKIIHN. . (mpu  HEOOXOAMMOCTH  HCIOJIB30BaTh  KaJIBKYJISITODP);
I'papux  dynxuuu. CpoMcTBa | cocTaBiasTh TA0AMUBI 3HAYEHHH (QyHKIUH.
¢bynknuu, ux oroOpaxkenue Ha | CTPoOUTH MO TOYKAM rpaduKu GyHKIHIA.
rpaduke OnuceiBath  cBoiicTBa  (QyHKIMHM Ha  OCHOBe €8
rpauuecKkoro IMmpeJiCTaBJICHUS.
Hcnob30BaTh GYyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMBOJIMKY.
HccaenoBath npumepsl rpa@uKkoB, OTPaKAIONIUX peaIbHEBIC
Ipouecchl U sBicHus. IIpUBOAMTH NPUMeEPBI IIPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnob30BaTh KOMIbIOTEPHbIE IPOrPAMMBI VIS T10-
cTpoeHus rpadukoB GyHKIUH U U3YUYSHHsSI UX CBOWCTB
DOyHKIUH. Urenne u mocTpoeHue rpad)uKkoB HaxoauTs ¢ mnoMombio rpadpuka GyHKINH 3HAYSHHE OJ1-
YuciaoBbie dyuknuii. [Tpumeps! rpadrkon HOM M3 paccMaTpHUBaeMbIX BEJIWYHH IO 3HAYCHHUIO JIPY-
dynkmun (GYyHKOUN, OTpaskaromIux TOM. .
© ) peaJibHBIC MTPOIECCHI. B HecIOXKHBIX Clly4asix BhIpazkaTh (hopMyJioii

DyHKIINH, OMHCHIBAIOIINC
OpsIMYI0O B OOpaTHYIO
MIPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'pa(pUKH.
T'umrep6ona.

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 oﬁyqammnxm

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 (GyHKIUNA BUua: Y
= )(2,\/7: )(3’

y= X, y=Ix|

Hcnonb3oBath (yHKUMOHATBbHO-TPaUYeCKUe
NpeACTABJICHUSA 11 PELICHUS U UCCIICIOBAHUs YpPaBHEHUN
HCHUCTEM ypaBHEHHUIL.

IIpumensaTs uudpoBbIe pecypcbl UL  OCTPOCHUS
rpaduKoB (yHKIHI

IloBTOpPEHME M
00o6uenue (6
)

TToBTOpEeHNE OCHOBHBIX MOHSITHI
U METOJ0B KypcoB 7 U 8 KJIacCoOB,
o0oOmenne 3HaHUHI

BbiOupaTh, NPpUMeHSITh, OLEHHUBATH CHOCOOBLI CPaBHEHHS
9HceJl, BBIUACICHHUH, NPeoOpa3oBaHUN  BBIPAKCHUH,
pelieHus] ypaBHEHUI.

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

Pemate 3amaum M3 peanbHOW KU3HHM, TPHMEHSTH
MaTeMaTUUeCKUe 3HAHUS Ul PeIIeHUs 3alad U3 JIPyTHX
IIPEIMETOB.

PemiaTh TeKCTOBbIE 3aJayM, CpaBHUBaTb, BbLIOMpAaTh
CIOCO0BbI PEIICHUS 3a1a4u
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9 knacc (ue menee 102 u)

Ha3zpanmue
pa3nea (TeMbl)
Kypca (4Mciio

OcHoBHOE coaepxKkaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqamumxcﬂ

9wy

MHOKECTBO JI€HCTBUTEIIBHBIX
qucesl; JeHCTBUTEIbHBIC

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

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

Oxpyrnenne uncen. [Ipukuaka n
OIIEHKA Pe3yJIbTAaTOB BEIUUCICHUN

4acoB)
Yucia u PanmonasibHbBIE YHCIIA, Pa3zBuBaTh npeacraBJieHHsl O YHCIaX: OT MHOXECTBa
BBIYHCJIEHHS. UppalMOHAIIbHBIC YHCIIA, HATypaJLHBIX YUCEJ IO MHOXKECTBa JICHCTBUTECIBHBIX
JlelicTBUTE/ILHBIE KOHEYHbIC H YHCEeI.
qyucia OECKOHEUHBIC JECATUYHBIE IPOOH. O3HAKOMHUTBCH C BO3MOXXHOCTBHIO MPEACTABICHUS

ANEeHUCTBUTECIILHOIO YHC/Ia KaK OECKOHECYHOM
JNECSITUIHOU JpOOU, MPUMEHSTh JICCATUIHBIC

OpUOIIKEHUS PAlMOHAIBHBIX U HPPAIIHOHAIIBHBIX

YHUCe.

H3o00pakarh JIeHCTBUTEIbHBIC YUCIIA TOUKAMH
KOOPAWHATHOM NPsIMOM.

3anucpIBaTh, CPABHUBATDH H YNOPAI0YNBATH
JIEACTBUTENBLHBIC YHUCIIA.

BbINOJIHATH, coueTasi YCTHbIE U ITHUCbMEHHBIE
npuémsl, apupmMeTnyeckue AelcTBUA C
panMoOHaTBFHBIMH YHCIIAMH; HAXOAUTH 3HAYCHUS
CTETIeHeH C IeJbIMU IT0Ka3aTeIsIMU U KOPHEH;
BBIYHMCJIATH 3HAYCHUS UHUCIOBBIX BBIPAYKCHUIA.
I[MonyuuTh npeacTaBIeHUE O 3HAYUMOCTH
JIEHCTBUTEIbHBIX YHCEN B IIPAKTUYECKON
OEesITEILHOCTH YEIIOBEKA.

AHaIU3UPOBATH H /1eJ1aTh BBIBOABI O TOYHOCTH
MPUOIIM>KEHUST AEUCTBUTEIIBHOTO YHCIIa TP
peueHun 3aaa4.

OKpyriafaTh AeUCTBUTEIbHBIE YNCIIA, BHINOJHATH
NPUKUJIKY PE3yJIbTaTa BBIUUCICHUM, OLEHKY
3HAYEHUN YMCJIOBBIX BBIPA’KEHUM.
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3HAKOMUTBLCHA C I/ICTOpPIeﬁ Pa3BUTHUA MAaTCMaTUKH

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.
Ilpumepsl pemieHus: ypaBHCHHUNU 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. 3HAKOMHUTBHCS € MCTOPHENl pa3BUTHS MAaTEMAaTHKHA
Pemmenne TeKCTOBBIX 3aad
aireOpandecKuM METOJIOM
YpaBHenust JluneitHOe ypaBHEHHE C IBYMS OcBauBaTh U MPUMEHSTH TPUEMBI PEIICHUS CHCTEMbI

U HepaBeHCTBA.
CucreMbl ypaBHeHHIi

(14 g)

IepeMEHHBIMU U ero rpaduxk.
Cucrema ABYX JIMHEHWHBIX
YpaBHEHUH ¢ NBYMs MEPEMEHHBIMHA
u e€ pemenue. Perienue cucrem
ABYX YpaBHEHUI, OJTHO U3
KOTOPBIX JIMHEHHOE, a Apyroe —
BTOPOM CTENEHMU.

I'paduueckass UHTEpHpETALIUS
CHUCTCMBI ypaBHeHl/Iﬁ C ABYMsI

NEPEMECHHBIMHU

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

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

AHaJIM3UpPOBaTh  TeKCThl  3a4ay, pemaTb  HX
anredpanvyecKuM cnocobom: nepexoauThb oT
CIIOBECHOW (OPMYIMPOBKH yCJIOBHsSI 3adadyd K
anreOpanyeckoil  Moaenu IIyTéM  COCTaBJICHUS

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

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

YpaBHeHust
U HepaBeHCTBA.
HepagencrBa (16

1)

HucioBble HEpaBEHCTBA M HUX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHUE.
CucTeMbl TMHEHHBIX HEPaBEHCTB
C OJIHOM MepeMeHHOH M Hux
peurenHue.

KBanpaTtHbsle HepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTemM
HEpaBEHCTB c BYMSI
EepEMEHHBIMU

YuraTth, 3allUCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpInoHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa3oBaHUs CBOMCTBA UHCIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHBIE HEPABEHCTBA.
PemaTe jiMHEliHBIC HEpaBEHCTBA, CUCTEMbl JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINX
KBaJIpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAATH
IIOJIy4YECHHBIEC PELICHUS.

HN3006paxkaTh pelIcHHE HEPaBEHCTBA W CHCTEMBI
HEpaBCHCTB Ha YHCIOBOH MPsIMOW, 3amuchIBATh
pelIeHre ¢ TOMOIIBIO CUMBOJIOB.

Pewiath KBaJIpaTHbIC HEpPaBCHCTBA, HCIIOJIB3YsI

rpadudecKre MpeacTaBICHUS.

OcBauBaTb M NPUMEHATb HEPABEHCTBA IIPU PEIICHUU
pa3auyHBIX  3ama4, B TOM  YHCJE  IIPAKTUKO-
OPHUEHTHPOBAHHBIX
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®yukuun (16
1)

KBagparnunast ¢dyHkous, e
rpaduk u cBoiictBa. [lapaborna,
KOOPJAWHATHI BEPIIUHBI
napaGoJibl, OCb CHMMETPHHU
napabonsl. CTeneHHbIe
byHKIIMU ¢ HATYpaTIbHBIMHA
okazareisamMu 2 u 3,ux
rpaduKH U CBOMCTBA.
I'padpuxu  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.
PacnosnaBaTh KBaJIpaTHUHYIO (GYHKIMIO 1O hOpMYyIIE.
IMpuBoANTHL NPUMEPHI KBAIPATUYHBIX 3aBUCUMOCTEH 13
peanbHOM KHU3HU, (PU3MKH, TEOMETPHH.

BeisiBasaATh U 0000maTe 0cCOOCHHOCTH  Trpaduxa
KBaJIpaTHYHOM GyHKIMU y = ax? + bx + c.

Ctpouts H  H300pakaTh  CcXeMaTH4YecKH Tpaduku
KBaJpaTUYHBIX QYHKLHI, 3aJaHHBIX (popMytaMu BUAA Y =
ax?y = ax? + q,y = ax + p)3,y = ax?2 + bx + c.
AHAJIN3HUPOBATH U MPUMEHSITH CBOMCTBA M3y4YEeHHBIX
(yHKIMH T UX TTOCTPOCHUSI, B TOM YHCJIE€ C IIOMOIIBIO
HU(GPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmernyeckas u
reoMeTpuyeckas MPOTPECCHUH.
Ddopmyibt n-ro 4jeHa
apudMeTHIeCcKOi u
reoMeTpUUYEeCKOM MIporpeccui,
CYMMBI MIEPBBIX N UJICHOB.
Wzo0paxenue YIICHOB
apudmMeTHIecKon u
reoMeTpUUYeCcKoi nporpeccuu
TOYKaMM  Ha  KOOPJWHATHOM
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

BBIYHCJISTh YICHBl ITOCJISIOBAaTEIbHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTthb 3aKOHOMEPHOCTH B MIOCTPOCHUH
MOCJIEIOBATEILHOCTH, eciu BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

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

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

HN300pakaTh 4JjIeHbl MOCJEIOBATEILHOCTH TOYKaMH Ha
KOOP/IMHATHOM MJIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpoLecCOB M SIBJIGHHH U3
peambHONH >KW3HH, WIIIOCTPUPYIOIIE W3MEHEHHE B

apudMeTHIecKol TPOrpeccHu, B TI€OMETPUYECKOM
IIPOTPECCHH; n300pakaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH Ipad)UueCKH.

Pemiathb 3a/a4m, 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,
CHCTEeMATU3ALMSA
3HaHMii!

(18 u)

Yuciaa u BBIYHCIEHHs (3aIlNCh,
CpaBHEHUE, aecTBus c
JefiCTBUTEIbHBIMU qHCcIaMHu,
4ucJIoBas MpsiMasi; IPOLICHTHI,

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

OnepupoBaTh NOHSITHAMHU. MHOXXECTBO, ITOJMHOXECTBO,
orepanuu Hal MHOKECTBAMH; HMCNO0JIb30BAThH
rpadudeckoe MpeacTaBICHHEe MHOMECTB JUISI ONHCaHMUS
peanIbHBIX MPOIECCOB U SIBICHHH, IPU PEIISHUN 3a7a4 U3
OPYTUX y4EOHBIX MPEIMETOB.

AKTYya/JU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJIbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaJdbHBIX YHCEl,
MpPU3HAKH JEIUMOCTH, IeJI0€ 4YHCIIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSITUYHas IPOOW, CTAaHIAPTHBIA BHJ
4yucia, apupMeTnyecKkuii KBaJpaTHBINH KOPEHb.

BbInoyIHATL JelicTBHSA, CPABHMBATh M YNOPSAJ04YHUBATH
4ucia, MPeACTaB/IsITh YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYTJISITh 9HCJA; BBIMOJHATHL NPHKUAKY M OIEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3agauM apu(METHUYECKUM CIIOCOOOM.
PemaTh nmpakTHyecKHe 3aJa4M, COJEpIKAIINE TPOIEHTEHI,
011, YaCTH, BBIPa)KaroIIde 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — pacCTOsiHME, IleHa — KOJIMYeCTBO —
CTOMMOCTB, 00BEM  pabOTHI — BpeMs —
NIPOU3BOAUTEIBHOCTh TPyaa.

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

Auredpanyeckue BbIpa:keHust | OnepupoBaTb  NOHATHSAMH.  CTENEHb C  LEJIBIM
(mpeobpaszoBanue rokasaresieM, apu(MEeTHUEeCKUH KBaJIpaTHBIH KOPEHB,
anrebpanvecKux BBIPDAXKCHUH, MHOTOYJICH, ajreopandeckasi Ipo0b, TOXKJICCTBO.

AOTIY CTUMEIE3HATCHHIA) BBINOJHSATE OCHOBHBIE 1€ CTBYSI: BEIIOIHATE PACUETHITIO
dpopmynam, npeobpa3oBbIBATH Lesble, apoOHO-
palMoOHAIFHBIE BBIPAXKCHUSI U BBIPAKECHUSI 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 SIBJICHUS

1 3nech mpencraBieHbl 3JIEMEHTBI COJAEPYKAHUS Kypca, u3ydaBlinecs B 5—8 kiaccax u TpeOGyrolue MOBTOPEHUs,
06o061meHusa 1 cuctematuzanun. 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.

AHAIU3UPOBATH, CPaBHUBaTbh, OOCYKJAaTb CBOICTBa
(GyHKIHH, cTPOUTH WX TpadUKH.

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPONIOPIIMOHAIIBHOCT, OOpaTHasi MPOIOPIHOHAIBHOCTD,
JTUHEeWHas GyHKUUA, KBaapaTuyHas QyHKOUs, napadoia,
runepOomna.

Hcnoan3oBats rpaguku s OmpencyicHUusl CBOMCTB,
MIPOLIECCOB U 3aBHCHUMOCTEH, IJIs1 pelIeHus 3ajad U3
OpYyrux y4eOHBIX TIPEAMETOB U pEANTbHOI IKH3HU;
MOAeJNPOBATHL C IIOMOIIBI0O TpadUKOB peajibHbIC
MIPOLIECCHI U SIBICHUS.

BripaxkaTh popMyIaMu 3aBUCHMOCTH MEK/Ty BETHIMHAMHA

Ilpu pa3paboTke paboueii nOporpaMmbl B TEMAaTUYCCKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YUTCHBI
BO3MOKHOCTH HCITOJIb30BaHUSI DJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIIOIINXCS y4eOHO-
METOAWYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPAMMBbI, BJIEKTPOHHBIE YYEOHHKM M 3aJaq9HHKH,
SJIEKTPOHHBIE OMONMMOTEKH, BHUPTyaJlbHBIE 1a0OpPaTOPHUH, HWIPOBBIE MPOTPAMMBI, KOJJIEKIHMH ITH(PPOBBIX
00pa30BaTEIbHBIX PECYpPCOB), HCHOJB3YEMBIMU I OOydYeHUs] HW BOCIHTAHUS Pa3IMYHBIX TPy
IMOJIb30BaTeIIel, MPEJACTaBICHHBIMU B 3JICKTPOHHOM (IIM(POBOM) BHUJAE U PEATUIYIOIIMMH JTHUIAKTHYECKHUE
Bo3MoxxkHOCcTH MKT,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oB
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