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B cooTBetcTBUU ¢ yacThio 6.1 ctaTthu 12 deaepaibHOrO 3aK0Ha OT 29 nekadps
2012 r. N 273-®3 "O06 obpaszoBanuu B Poccuiickoit denepanuun', myHkrom 4
ctatbi 3 PenepanbHoro 3akoHa Ne 371-03, B 1ensx NpUBEIEHNUS OCHOBHOM
o0111e00pa3oBaTebHON MPOTpaMMbl OCHOBHOTO 00111ero oOpaszoBanus (ganee OOII
0OO0OOQ) B cooTBeTCTBUE ¢ (PeaepalibHON OCHOBHOM 00111€00pa3oBaTeIbHOM
IIPOrpaMMOU, YTBEPKACHHOU npukazoM MuHucrepcrtsa lIpocsemenus
Poccuiickoit @enepanun ot 18.05.2023r. Ne37 «O6 yrBepxkaeHuu deaepaibHON
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa3oBaHuUs», HA OCHOBAaHUU
npukaza MbOY OOII c.FOuub1 Nel12 ot 31.08.2023 roma BHECTH U3MEHEHUS B:
[.ITosicHUTENBHYIO 3AMUCKY:

[Iporpamma o maTeMatuke 111 oOyqaronuxcst 5—9 kinaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpaMmme 1o MaTeMaTUKE YYTEHBI UJECU U TIOJIOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoBanus B Poccuiickoit deneparmu.
[Ipeamerom MaTeMaTHKH SIBISIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhI HAIIETO MUpa
— MIPOCTPAHCTBEHHBIE (DOPMBI U KOJTMYECTBEHHBIC OTHOIICHUS (OT MPOCTEUIIINX,
yCBaWBAEMBbIX B HEMTOCPEJACTBEHHOM OIIBITE, O IOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX JIJIsl Pa3BUTHS HAYUHBIX M MIPUKJIAIHBIX UJiei). MatemaTu4yeckue
3HaHUS 00ECIEeYNBAIOT TOHUMAHKUE MPUHITUIIOB YCTPOMCTBA U UCIIOIB30BaHUS
COBPEMEHHOW TEXHUKH, BOCIIPUATHE U HHTEPIPETAIIUIO COLUATIBHOM,
SKOHOMUYECKOM, MOJUTUUECKON HH(POPMALIUH, TaI0T BO3MOXKHOCTb BBITTOJIHSTh
Pacy€Thl U COCTABJISITH AJITOPUTMBI, HAXOJIUTh U MPUMEHSTH (POPMYJIBI, BJIAJIETh
MPaKTUYECKUMU NMPUEMAMU TEOMETPUUECKUX U3MEPEHUMN U ITOCTPOCHUH, YUTATh
UHGOpPMAIIHIO, TPEJICTABICHHYIO B BUJI€ TAOJIMII, TUAarpaMM U rpaQuKOB, KUTh B
YCIIOBUSAX HEONPEEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep CIydailHbIX
COOBITHIA.

N3yuyenue maTemaTuku GopMupyer y 00ydarommuxcss MaTeMaTUYeCKUi CTUITh
MBIIIJICHUS, TIPOSIBIISIOIIUICS B ONPEACIEHHBIX YMCTBEHHBIX HABBIKAX.
OOyuaroiuecs 0OCBauBaIOT TAKKWE MPUEMBI U METO/Ibl MBIIIJICHUS, KAK UHAYKIIHS U
JeAyKIUs, 0000IIeHEe M KOHKPETHU3aIlis, aHAJIU3 U CUHTE3, KJIaccuukamms u
cucTemMaTHu3anus, abctparupoanue u ananorus. OObeKThl MaTEMATHYECKUX
YMO3aKJIIOUEHUH, TPaBUIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOSHUM, CIIOCOOCTBYIOT BHIPAOOTKE yMEHUs (POPMYITUPOBATH,
00OCHOBBIBATH U JIOKA3bIBATH CYXKIACHUS, TEM CAMBbIM PAa3BUBAIOT JOTHYECKOE
MblnieHue. M3ydenne maremMatuku odecrieuynBaeT (OpMHpPOBaHUE
ANTOPUTMUYECKON KOMITIOHEHTHI MBIIICHHS] U BOCIIUTAHUE YMEHUU IECTBOBAThH
IO 33JIaHHBIM AJITOPUTMAaM, COBEPIIEHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATh
HOBBIE. B mporiecce pemenus 3a1ad — OCHOBOM yueOHOM NEeATeTbHOCTH Ha YPOKax
MaTeMaTUKU — Pa3BUBAIOTCA TBOPUYECKAs U MPUKIIAIHASI CTOPOHBI MBIIILIICHHUS.
OO0yueHne MaTeMaTHKe JAaET BO3MOKHOCTh Pa3BUBATh Y 00y4arOIINXCSl TOUYHYIO,
palMoOHAIbHYIO0 U HHPOPMATUBHYIO peUb, YMEHUE OTOUpaATh Haubosee
MOIXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHUE, TpAhUUECKUE CPEACTBA IS BRIPAKCHUS

CY)KI[CHI/Iﬁ N HAarigHoro ux npcacTraBJICHHA.

HpI/I HU3YUYCHHUU MATEMATUKU OCYHICCTBIIACTCA o6mee 3HAKOMCTBO C MCTOJaMM ITO3HAHUA
ﬂeﬁCTBHTCHBHOCTH, MMPEACTABIICHUAMUA O MMIPCAMETC U MCTOAAX MATEMATUKH, UX OTIIMYUU OT
MCTOIOB APYIr'UX €CTCCTBCHHBIX U T'YMAHUTAPHLBIX HAYK, 00 0COOEHHOCTSIX NPUMCHCHUSA
MaTEMaTUKU I pCHICHUS HAYYHBIX U IIPUKIIAIHBIX 3a1aY.


https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/
https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/

[IpropuTeTHBIMH LIEIAMH O0YyYEHUsI MaTeMaTHKE B 5—9 Kiaccax sIBISIIOTCS:
(opMHUpOBaHUE LIEHTPATBHBIX MATEMATUYECKUX MOHATUH (YMCI0, BETUYNHA,
reoMeTpuueckas purypa, nepeMeHHas, BEpOsITHOCTb, (DYHKIIHS),
00ecreynBarouX NPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO
o0Opa3oBaHus 00y4arOLIUXCS;

MO/IBe/ICHHE 00yYarolUXCs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMATUKHU U OKPYXAIOLIEro MUpa, NOHUMAaHUE MaTEeMaTUKU KaKk
4acTH 00IIeH KyJIbTyphbl 4YETOBEYECTBA;

pa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroumxcs,
MO3HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIILJICHUS, UHTEPECa K U3YYEHHUIO MAaTEMATUKH;

dopMupoBanue GyHKIMOHATBHOM MAaTEMATHUECKONU IPaMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MATEMAaTHUYECKUX MOHATHI, 0OBbEKTOB U
3aKOHOMEPHOCTEN B peasbHbIX KU3HEHHBIX CUTYALUSIX U NIPU U3YUCHHUH JIPYTUX
y4eOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIHpPOBaTH UX HA SI3bIKE MATEMATUKH U CO3/1aBaTh MATEMATUYECKHE MOJIEIH,
NPUMEHSITh OCBOCHHBI MaTEMaTUUYECKUI amnmapar JiJIsi pelieHus MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYCHHbIC
PE3YNbTATHI.

OcHOBHbBIEC TUHUU COJIEPKAHUS IPOTPaMMBbI IO MaTeMaTHke B 5—9 kiaccax:
«Ywucna u BEIYUCIICHU», «Alredpa» («Anredpandeckre BHIPAKEHUS,
«YpaBHEHHUS U HEPABEHCTBAY), «DyHKIUNY, «['eomeTpus» («['eomerpuueckue
burypsl 1 ux cBoiictBay, «M3MepeHne reoMeTpuIECKUX BEIUUUH),
«BeposATHOCTB U cTaTUCTHKAY. JlaHHbIE IMHUK Pa3BUBAIOTCA MapajlieIbHO,
KaXk71asi B COOTBETCTBUH C COOCTBEHHOM JIOTHMKOM, OHAKO HE HE3aBUCUMO OJIHA OT
JIpyroi, a B TECCHOM KOHTaKTe ¥ B3aUMOJCHCTBUU.

Copeprkanue MporpaMMsl 0 MaTeMaTUKe, pacipenenéHHoe 1Mo rojaM 00ydeHus,
CTPYKTYPHPOBAHO TaKUM 00pa30M, YTOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIHHBIM
BOIIpocam oOydaromuecs: o0pamniaauch HeOJHOKPATHO, YTOOBI OBJIAICHUE
MaTEMaTHYECKUMU MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATENIBHO U
NOCTyNaTEeIbHO, C COOJIO/ICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, a HOBbIC 3HAHUS
BKJTFOUAJIUCh B OOIIYIO0 CUCTEMY MaTeMaTHUECKUX MPEJICTABICHUA 00yJYalomuxcs,
pacmmpss v yriayosss e€, 00pasysi IpOoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBUE ¢ DI'OC OO0 MaTeMaTuka sIBIsIETCS 00s3aTEIbHBIM yue OHBIM
peIMEeTOM Ha YPOBHE OCHOBHOTIO o011ero oopasosanus. B 5-9 knaccax
MaTeMaTuKa TPAAUIIMOHHO U3YYaeTCsl B paMKax CICIYIONINX YIYeOHBIX KypCOB: B
5-6 knaccax — kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB «Anredpa
(BKJIrOYAs JIEMEHTHI CTATUCTUKH U TEOPUU BEPOSITHOCTEN) U «I'eoMeTpus».
[TporpamMmoii mo MaTeMaTHKE BBOJUTCS CAMOCTOSTEIIBHBIA YICOHBIN Ky PC

OO111ee YnCiI0 YacoB, PEKOMEHI0OBAaHHBIX ISl U3yYEHUs MAaTEMATHKH (0a30BbIN

YPOBEHb) Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3zoBanus, — 952 gaca: B 5 kmacce —
170 gyacoB (5 yacoB B Hezelnto), B 6 kinacce — 170 yacoB (5 4acoB B HEZENO), B 7
kiacce — 170 gacoB (5 yacoB B Hejento), B 8 kinacce — 170 gacoB (5 4acoB B
Hezeno), B 9 kinacce — 170 gacoB (5 4acoB B HEJCIIO).



AnreGpa siBIsIeTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOT'O OOIIEro 00pa30BaHus:
OHa 00€eCTeUnBaCT U3YyUCHHE NPYTUX JUCHUILIMH, KAK €CTECTBEHHO-HAYYHOT0, TaK
Y TYMaHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXOUMO JIJIsl TPOOJKEHUS
o0pa3oBaHus U B MOBCEAHEBHOM KU3HU. Pa3BuTre y 00ydarommxcss Hay4HbIX
MPECTaBICHUN O TPOUCXOKICHUH U CYITHOCTH aNreOpandyeckux adCTpaKIuid,
croco0e oTpakeHHs] MaTEMaTHYECKOM HayKOMU SIBIICHUN U MPOLIECCOB B MPUPOJE U
o0111ecTBE, POJIU MATEeMATHUYECKOTO MOJICTUPOBAHHUS B HAYYHOM IMO3HAHUU U B
MPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHUS U KaUeCTB
MBIIIUICHUS, HEOOXOUMBIX JIJIs aIanTalliid B COBPEMEHHOM IIU(PPOBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HAOJII0/1aTh, CPABHUBATb,
HaXO0JIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUUHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBAThH CBOM JICHCTBUS U BBIBOABI, (POPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreopsl o0ecrneynBaeT pa3BUTHE JOTUYECKOTO
MBIIUICHUS] 00YYaIOIIUXCS: OHU UCTIOJB3YIOT JeTYKTUBHBIC U UHIYKTUBHBIC
paccyxaeHusi, 000011IeHre U KOHKPETU3aINI0, aOCTparupoBaHue U aHAJIOTHUIO.
OO6yuenue anredpe npeanoaracT 3HaAYUTENbHbBIN 00BEM CaMOCTOATEIBLHOM
JESTENBHOCTH 00YYaIOUINXCsl, TOITOMY CAMOCTOSTENbHOE PEIlICHUE 3a/1a4
SIBJISIETCSL peau3aieit AesTeIbHOCTHOTO MPUHIIUIA O0YUCHUSI.

B ctpykType nmporpamMmbl yueOHOTO Kypca «Anredpay st OCHOBHOT'O OOIIIEro
00pa30BaHus OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEeIbHO-METOIMUECKHIE JINHUU
«Ywucna u BEIYUCIICHUSY, «AJreOpaniecKke BIpaXEHUs», «Y paBHEHUS U
HepaBeHCTBay», «DyHKIMK». Kaxaas u3 3TUX coepxKaTeIbHO-METOIUIECKUX
JUHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
IPYTMMH €T0 JIMHUAMH. B Xo7e n3ydenus yueOHoro Kkypca o0y4aronmumcst
NPUXOAUTCS JIOTUYECKH PACCYK1aTh, UCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSA3M € 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIIOUEHbI
HEKOTOpbIE OCHOBBI JIOTHKH, IIPEJICTABIIEHHBIE BO BCEX OCHOBHBIX pa3jesiax
MaTEMaTUYECKOTr0 00pa30BaHus U CIIOCOOCTBYIOIIME OBJIAICHUIO O0Yy4aIOUUMUCS
OCHOB YHUBEPCAIBHOTO MaTeMaTH4eCcKoro si3bika. CoepkaTeabHou U
CTPYKTYpHOH OCOOCHHOCTBIO YU4EOHOTO Kypca « Anredpay sSBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «HuClIa ¥ BBIYUCICHUSD CIY>KUT OCHOBOM IS JajIbHEUIIETro
U3YYCHHS] MAaTeMaTHKHU, CITIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIINXCS JTIOTUYECKOTO
MBIILIEHUS, HGOPMUPOBAHUIO YMEHUS MOJTH30BATHCS alITOPUTMAMHU, a TAKKE
MPUOOPETCHHUIO TPAKTUICCKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TTIOBCETHEBHOM
KU3HU. Pa3BuTHE TOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
CBSI3aHO C PAIMOHAILHBIMU U UPPAIMOHAIBHBIMH YHCIaMH, (POPMUPOBAHUEM
MPEACTAaBICHUN O AEHCTBUTEIILHOM YHCIIE. 3aBEPUIEHUE OCBOCHHUS YUCIIOBOM
JUHUH OTHECEHO K CpeTHEMY 00IieMy 00pa30oBaHUIO.



Copepxanne AByX anreOpandeckux JIMHUN — « AredpandecKue BHIPaKeHU» U
«YpaBHEHHs 1 HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS
MaTEeMaTHYECKOTO ammapaTa, He0OXOUMOT0 JIJIsl pelIeHHs 3a/1a4 MaTeMaTHKHY,
CMEXXHBIX MTPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOT'O 00111eT0 00pa30BaHusl y4eOHBI MaTepuas rpynnupyeTcss BOKPYT
palMoOHANBHBIX BEIpakKeHUH. AnreOpa IeMOHCTPUPYET 3HAUCHNE MAaTEeMAaTUKH KaK
A3BIKA JUTSI TIOCTPOCHHSI MATEMAaTHIECKUX MOJIEJICH, OMMCAaHUs MTPOIIECCOB U
SBIICHUI peanbHOro Mupa. B 3amaun o0ydueHus anredpe BXOIAT TaKkkKe
JalbHEeHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS, HEOOXOAUMOTO, B
YaCTHOCTH, JUISI OCBOCHHS Kypca WH(OPMATHUKH, U OBIIQJICHUE HAaBBIKAMU
JIeTyKTUBHBIX paccyxaeHuil. [I[peodpa3oBanne CHMBOIBHBIX (HOPM CITOCOOCTBYET
Pa3BUTHUIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHUYECKOMY TBOPUYECTBY.
Conepxxanne QyHKIIMOHATHEHO-TPAQUUECKON JIMHUU HAIIETICHO HA TIOTyYeHHE
00yJaroUMMUCS 3HAaHUH 0 PYHKIHMSIX KaK BaXKHEUIIEH MaTeMaTH4eCKOW MOJIEIH
IS OTIICAHUS U UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUHN B PUPOJIE
u oburectBe. M3ydyenne marepuana ciocoOCTBYET pa3BUTHIO Y O0yUYaIOIIUXCS
YMEHUS UCTIONIb30BaTh PA3JINYHBIC BHIPA3UTEIHHBICCPEICTBA S3bIKa MATEMATHKH —
CJIOBECHBIC, CAMBOJIMYECKHE, rpaprueckre, BHOCUT BKJIaI B (pOpMHUpOBaHHE
NPECTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIUN U KYJIbTYPHI.
CornacHo yuyeOHOMY IUTaHy B 7-9 Kilaccax u3zydaetcst yueOHbIN Kypc «Anredpay,
KOTOPBIH BKJIIOYAET CJIEIYIONINE OCHOBHBIE pa3/ieibl coaepxkanus: «Hucna u
BBIUUCIICHUS, K ANreOpandecKue BBIPAXKCHUS», «YPaBHCHUS U HEPABEHCTBAY,
«DYHKIHAWY.

OO11ee 4ncao 4acoB, pPeKOMEH0BAHHBIX AJI U3YYEHHUsl yUeOHOro Kypca

«Anrebpay, — 306 yacoB: B 7 kitacce — 102 gaca (3 yaca B Hezento), B 8 Kiiacce —
102 gaca (3 gaca B Heneno), B 9 kiacce — 102 yaca (3 gaca B HEJemI0).

['eomeTpus kak OIMH U3 OCHOBHBIX Pa3/€JIOB IIKOJIbHOW MAaTEMATUKHU, UMECIOLIHI
CBOEH 11eTIbI0 00ECTICUNTh N3YUCHUE CBOMCTB M pa3MepoB (DHUTYp, UX OTHOIICHUH U
B3aMMHOE PaCIOJIOKEHHE, ONMMUPAETCS Ha JIOTUYECKYIO, JOKA3ATEIbHYIO JTUHUIO.
LleHHOCTH M3y4EHHSI TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIF0YAETCS] B TOM, YTO OOYYAIOIIUIICS YyUUTCSA MMPOBOJUTD JOKA3aTEIbHbIC
paccyXIeHus, CTPOUTH JIOTUYECKHE YMO3AKIIFOUEHUS, TOKa3bIBaTh UCTUHHbBIE
YTBEPKIAEHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIICHHS «OT
MIPOTHUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POpMYyIUpOBaTH OOpaTHBIC
YTBEPKICHUS.

BTopoii IEHHOCTBIO U3YUYEHHS TEOMETPHUH SIBIISIETCS UCIOJIB30BAHUE €€ KaK
MHCTPYMEHTA MPU PEUICHUU KaK MaTEMaTUUYECKUX, TaK U MPAKTUUECKUX 3a]1a4,
BCTPEYAIOMINXCA B peaabHOU ku3HU. OOyJaronuiics JoMKeH HAyYUThCS
OTIPEJICTUTh TEOMETPUUECKYIO PUTYPY, OMHCATh CIIOBAMU JAHHBIA YEPTEK UITU
PUCYHOK, HAWTHU IUIOMIab 3€MEJIbHOTO Y4acTKa, paCCUYUTaTh HEOOXOUMYIO JJIUHY
ONTOBOJIOKOHHOT'O Ka0eJssl uiu TpeOyeMble pa3Mephl rapaxa sl aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpAs, BBIYUCIUTENIbHAS JIMHUS B U3YyYEHUU T€OMETPHH.
IIpu peuiennu 3aa4 NPakKTUYECKOTO XapaKTepa 00ydarouuiics YYUTCS CTPOUTh
MaTeMaTU4eCKUE MOJIENIN PEaIbHbIX )KU3HEHHBIX CUTyallui, IPOBOAUTH
BBIYMCIICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.



Kpaiine BaxHO NOJUEPKUBATH CBA3U T€OMETPHUH C IPYTUMU YU€OHBIMU
MpeIMEeTaMH, MOTUBUPOBAThH UCIIOJIb30BATh OMPEAEIICHHUS T€OMETPUUECKUX (QUTYP
Y TIOHSATH, TEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUN B (PU3UKE U
TEXHHUKE. DTU CBA3U HauboJjee IpKo BUAHBI B TeMaxX «BeKTopsly,
«Tpuronomerpuyeckue COOTHOLIEHUD», «Meton koopauHat» u «Teopema
[Tudaropar.

VY4eOnbiit kypc «['eoMeTpusi» BKIIOUAET CIEAYIOUIME OCHOBHBIE PA3eIIbl
conepxkanus: «I'eomerpuueckue GUrypsl u ux cBoucTa», «3mepenue
F€OMETPUUYECKUX BEIUYUHY, «JleKapTOBBI KOOPAWHATHI Ha IIJIOCKOCTU,
«Bexkrtopbl», «JIBuxkeHus miockoctn», «lIpeodpazoBanus mogoous».

OO6111ee yncIo yacoB, pEKOMEHIOBAaHHBIX IS U3y4eHHUs yueOHOTO Kypca

«I"eomerpusi», — 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B Hejien0), B 8 kiacce —
68 yacoB (2 yaca B Hezleln0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).

COIJEPKXAHUE OBYUEHUASA

5 KITIACC

HarypajibHble unc/ia u HYJIb

Harypanbsnoe uncino. Psan nHarypansubix uncen. Yucno 0. M3o06pakeHue
HATypaJIbHBIX YMCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.
[To3urmonHas cucrema cuucieHus. Pumckas Hymepaius Kak nmpuMep
HETO3UIIMOHHOW CUCTEMBI CUUCIICHUS. JlecaTuuHasi CUCTEMa CUNCIICHUS.
CpaBHeHUE HATYpAIBHBIX YUCEJ, CPABHEHHUE HATYPaIbHBIX YUCEII C HYJIEM.
Crnioco0bl cpaBHeHUs. OKpyTiaeHUE HATYpaIbHBIX YHCET.

CrnoxeHue HaTypaJbHbIX YUCET, CBOMCTBO HYJIS IIPHU CIOKEHUU. BhlunTaHne Kak
NefcTBUE, 00paTHOE CIOKEHUI0. Y MHOXKEHUE HATYpaIbHBIX YHCEI, CBOMCTBA HYJIS
U eIMHUIIBI TPU YMHOKEHHH. [lefeHue Kak eiicTBue, 00paTHOe YMHOKEHHUIO.
KoMnoneHTsI nericTBhi, CBSA3b MEXIY HUMHU. [IpoBepka pe3yibTara
apudMeTHIeCKOTo AeicTBus. [lepeMecTUuTeIbHOE U COUYETATEIbHOE CBOMCTBA
(3aKOHBI) CIOXKEHUS U YMHOXKEHHUS, PaCpe/IeIUTEIIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OYKB A1 0003HAYEHHS] HEM3BECTHOTO KOMIIOHEHTA U 3alUCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu v KpaTHbIE YKCIIa, PA3JIOKEHUE HA MHOXKUTENH. [IpocThie U cocTaBHbBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHs ¢ HaTypaJIbHBIM MOKAa3aTeNIeM. 3aUCh YUCIA B BUJIE CYMMBbI Pa3psIHbIX
cllaraeMaix.

HucnoBoe BelpakeHUE. BpruuciaeHne 3Ha4eHU YU CIOBBIX BBIPAXKEHUM, TOPSIIOK
BBIMIOJIHEHUSA JIeicTBUM. Vcnoap30BaHre MPU BBIYUCIEHUAX TEPEMECTUTEIILHOTO U
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOKEHUS,
pacrpeeanuTeNIbHOTO CBOMCTBA YMHOKEHHUSL.

JApodu

[IpencraBnenne o qpodu Kak criocoOe 3amucy 9acTu BeaTndruHbl. OOBIKHOBEHHBIC
npo6u. [IpaBunbHbIE 1 HEMpaBIIIbHBIC TpoOu. CMemanHas 1po0k, IPeICTaBIeHNE
CMENIaHHOW JpoOH B BUJIE HEMPABWIHHOW IPOOH U BBIIEICHUE TIEION YaCTH Yucia
13 HenmpaBUJIbHOU Apobu. M3o0paxeHnue npodeit ToukaMu Ha YUCIOBOM IIPSIMOMA.



OcHoBHoe cBoiicTBO apobu. Cokpamienue npooei. [IpuBeaenue npodu Kk HOBOMY
3HaMeHaTeno. CpaBHeHUE 1po0ei.

CrnoxeHue U BBIYMTaHKE Ipo0Oei. YMHOXKEHHE U JIeJIeHue Apo0Oeil, B3auMHO-
obpatHble 1pobu. HaxoxkaeHune yacTu LENOro 1 LeNIoro Mo €ro 4acTy.
Hecstuunas 3anuck apoodeit. IlpencraBienue aecaTHUHON ApoOH B BUAE
0OBbIKHOBEHHOU. M300paxenune AecATHUHBIX Apo0eil ToUKaMu Ha YHCIOBOM
npsiMoil. CpaBHEHHUE JAECATUYHBIX IpOOei.

Apudmernyeckue JeUCTBUA C JECATUUHBIMU Ipo0siMU. OKpyTiIeHUE JECATUUHBIX
TpOOEH.



Penienne TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM crIocoOoM. Perienue 1oruueckux
3anay. Pemenue 3agau nepe0opoM BceX BO3MOKHBIX BapuaHTOB. Mcronb3oBaHue
P pEeUICHUU 33724 TaOJIUI] U CXEM.

Pemenue 3ama4, cogepkalinx 3aBUCUMOCTH, CBA3bIBAIOIAE BEJIUYHUHBI: CKOPOCTb,
BpEMs, pacCTOsIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh. ENUHUIIBI U3MEPEHUS: MACCHI,
00BbEMa, LIEHBI, paCCTOSTHUS, BpEMEHH, CKOPOCTH. CBA3b MEXAY €AMHUIIAMU
U3MEpPEHUS KaXI0N BEIIMUYUHBI.

Pemenue oCHOBHBIX 3aa4 Ha JpoOu.

[IpencraBiieHne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHnas reomerpust

Harnsanseie npencraBinenus o Gpurypax Ha MJIOCKOCTH: TOUKA, MpsiMasi, OTPE30K,
J1y4, YroJi, JJIoMaHasi, MHOI'OYI'OJIbHUK, OKPYXXHOCTb, KpyT. YT0I. IIpsiMoint, ocTpslii,
TYIIOM U pa3BEPHYTHIN YIJIbIL.

JInmuHa oTpe3ka, MeTpUYECKUe eIMHULBI JUIMHBL. [{1MHa JIOMaHOoH, TIepUMETp
MHOI'OYTOJIbHUKA. MI3MepeHne U IOCTPOEHUE YITIOB € MIOMOILBIO TPAHCIIOPTHPA.
Harnsanueie npencrapnenus o purypax Ha MiI0CKOCTH: MHOTOYTOJIbHUK,
OpsIMOYTOJIbHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o06paxkenue Guryp, B ToM unciie Ha kietyatoi Oymare. [loctpoenue
KOH(UTypaluii U3 yacTed MpsIMO, OKPY>KHOCTH Ha HEJIMHOBAHHOMW U KJIETYATON
Ooymare. VMcnonb30BaHne CBOMCTB CTOPOH M YTIIOB MPSIMOYTOJIbHUKA, KBAJpaTa.
ITnomane NpsAMOyroJibHUKa 1 MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
OpSMOYTOJILHUKOB, B TOM 4Hciie GUryp, H300paxEHHBIX HA KJIeT4yaTol Oymare.
Enuuune! namMepeHus miomanm.

Harnsansle npeacTaBieHus 0 MIPOCTPAHCTBEHHBIX (PUTypax: MPsSMOYTOJIbHBIN
napasuieienunes, Kyo, MHororpanHuku. M3o0paxeHue npocredmmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u napamuienenunena. Coznanue Mozenen
MHOTOTPAHHUKOB (M3 OyMaru, poBOJIOKH, IUTACTUINHA U APYTUX MaTEPHAIIOB).
O0BEM NPAMOYTOIBHOTO Mapasuienenumnesaa, kyoa. Enunuiel uamepenus: oobéMa.

6 KIIACC

HartypaJjabHble ynciaa

Apudmernyeckre NeHCTBUSA ¢ MHOTO3HAYHBIMU HATypajJbHBIMH YHCIAMHU.
YucnoBbie BBIpaXEHUS, TOPSAIOK JEHCTBUHN, UCIIOJIb30BAHKIE CKOOOK.
Hcnonp3oBanue npy BEIYUCICHUSIX IEPEMECTUTEIIBHOTO U COYETATEIBHOIO
CBOWCTB CJIOXKEHHS U YMHOKEHUS, pACIPEACIUTEIBHOTO CBOMCTBA YMHOKEHHS.
OkpyriieHre HaTypaJIbHbIX YHUCEI.

Jlenutenu u KpaTHBIE YKCIIa, HAMOOJIBITUN OOITUI AEIUTETh U HANMEHBIIIEE
obmee kpaTHoe. JlemMMOCTh CyMMBI U TTpOU3BeACHUS. JlejeHrne ¢ OCTaTKOM.



JApodu
OO6bIKHOBEeHHAs! IpoOb, OCHOBHOE CBOMCTBO APOOH, COKpaleHue IpoOeii.

CpaBHeHue U ynopsigounBanue 1po0eid. Pemenue 3a1ay Ha HaX0XKJI€HUE YaCTH OT
LEJI0r0 U LIEJIOro MO ero yacTu. JpoOHOe Ynciio Kak pe3ysibTaT JeIeHUs.
[IpencraBnenue necATUYHOM TPOOU B BUJIE OOBIKHOBEHHOU IpOOU U BO3ZMOKHOCTD
MpeICTaBlIeHUs OOBIKHOBEHHOM 1poOU B BUJIE€ JECATUYHOM. JlecsiTHUHbIE APOOH U
MeTpHuuecKas cuctemMa Mep. ApudpMeTruyecKue TeUCTBUS U YUCIOBbIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHUU. Macital, mponopius.
IIprMmeHeHnune mponopuui Npy peLICHUN 3a1ay.

[TonsiTue npoueHTa. Berurcienrne NpoueHTa OT BEIMYUHbBI U BEJTMYUHBI 110 €€
NpPOLEHTY. BripaxeHue npoueHToB AeCATUUHBIMU Apo0siMu. Pemenue 3anay Ha
OpOLEHTHI. BhipaxkeHne OTHOIICHHS BEJIMYMH B MPOIIEHTAX.

Ioso:kuTENIbHBIEC U OTPULIATEIbHBIE YHCJIA

[lonoxurenbHble U OTpULATENbHBIE yncaa. L{ensie uncna. Moayne yucina,
reoMeTpuiecKkas MHTepIpeTauns Moy yucia. M3o0paxeHnue uncesn Ha
KOOpIMHATHOU npsiMoil. HncnoBble TpoMeKyTkU. CpaBHEHUE YUCET.
Apudmernyeckre IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEbHBIMU YU CIIAMHU.
[IpsimoyroJibHas cucTeMa KOOPAMHAT Ha MIockocTH. KoopanHaTel TOUKH Ha
IUIOCKOCTH, abciucca u opaunara. [loctpoenue Touek u Guryp Ha KOOpJIUHATHON
IJIOCKOCTH.

BykBeHHbIE BbIpaKeHUs

[IpumeHeHne OyKB JUIsl 3aIIMCH MaTEMaTHUYECKUX BBIPAXKEHUH U IPETIOKEHUH.
CaoiicTBa apupMeTnueckux AecTBuil. BykBeHHbIE BBIpa)KEHUS U YUCIIOBBIE
[I0JICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAX0XKJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyisl, GopMyIIbl IEPUMETPA U IUIOMIAAN MPSIMOYTOJIbHHUKA, KBaJpaTa, 00bEMa
napajuienenumeaa u Kyoa.

Pemienye TeKCTOBBIX 32124

Perienne TekcTOBBIX 3a1a4 apu(PMETUUECKUM crIocoOoM. Perenne nornueckux
3ajay. Pemenue 3ana4 nepe6opoM Bcex BOZMOXKHBIX BApUAHTOB.

Pemenue 3a1ay, coaepkamux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUYUHBI: CKOPOCTB,
BpEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD, [IPOM3BOAUTEIBHOCTD, BpEMS,
00BbEM paboThl. EAMHMIIBEI U3MEPEHNUs: MAaCChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTu. CBsI3b MEXIY €IMHULAMU U3MEPEHMS KaXA0W BETUYNHBI.

Pemenue 3a1a4, CBS3aHHBIX C OTHOILIEHUEM, ITPONIOPLIMOHAIBHOCTBIO BEJINYMH,
MPOLEHTAMHU; PEIICHHE OCHOBHBIX 3aJ1a4 Ha ApOOU U TPOIIEHTHI.

OreHka 1 IpUKUIKa, OKpyrieHue pesynprata. CocTaBieHre OyKBEHHBIX
BBIPAKEHUM 10 YCIOBUIO 3aa4H.

[IpencraBnenue JaHHBIX ¢ MOMOIIbIO Ta0aMI U Auarpamm. CtonOyarbie
JUarpaMMBbl: YTEHHE U ITOCTpOeHUE. UTeHnEe KpyroBbIX JUarpaMM.



Harnsanas reomerpus

Harnsansele npencraBieHus o Gurypax Ha IIIOCKOCTH: TOUKA, MpsiMasi, OTPE30K,
J1y4, YroJ1, JJIoMaHasi, MHOIOYI'OJIBHUK, YETBIPEXYTOJIbHUK, TPEYT OJIbHUK,
OKPYKHOCTb, KPYT.

B3anmHoe pacnosoxeHue AByX IPsAMBIX Ha IIJIOCKOCTH, NIapajulesIibHbIE NIPSAMBIE,
NEpIEHANKYJIIPHBIE IpsAMbIe. VI3MeEpeHne pacCTOSHUN: MEXAY ABYMS TOUYKAMH, OT
TOYKHM J10 NPSIMOM, JJIMHA MaplUIpyTa Ha KBaJpaTHOM CETKE.

N3Mmepenue u ocTpoeHUeE yIiloB ¢ NOMOUIBIO TPaHCIIOPTUPA. Buabl
TPEYIOJBbHUKOB: OCTPOYIOJIBbHBIN, IPAMOYIOJIbHBIN, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIN, pABHOCTOPOHHUHN. UeThIpEXYTOJIbHUK, TPUMEPHI
YEeThIPEXYTOJIBHUKOB. [IpAMOYroNbHUK, KBaIpaT: UCIIOIb30BAaHUE CBOKCTB CTOPOH,
yrioB, nuaroHaneid. U3o06pakenue reoMeTpuyeckux Guryp Ha HeJIMHOBAaHHOM
OyMmare ¢ UCHOJIb30BAaHUEM LIUPKYJIS, JIMHEWKH, YTOJbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha kineTyaToi Oymare.

[lepumeTp MHOTOyroapHUKA. [loHATHE MIOIManU GUTYpBI, €TUHULIBI U3MEPEHUS
wiomaau. [Ipubnmxénnoe namMepenue mwiomaau Guryp, B TOM YUCIIE Ha
KBasipaTHOM ceTke. [IpubmmkEHHOE M3MepeHne JIIMHBI OKPY>KHOCTH, TUIOIIAINA
Kpyra.

CumMmeTpusi: LIeHTpalibHasl, OCEBas U 3€pKajibHasi CHMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX QPUTYD.

Harnsansele npencraBiaeHus: 0 MPOCTPAHCTBEHHBIX (UTypax: MapaliieienuIie],
KyO, mpu3Ma, MupaMuaa, KOHycC, MIIUHD, map u chepa. M3obpaxeHue
IpOCTPaHCTBEHHBIX QuUryp. I[IpuMeps! pa3BEPTOK MHOTOTPaHHUKOB, LIMJIUHAPA U
koHyca. Co3gaHue Mozeneil NpocTpaHCTBEHHBIX QUryp (13 Oymaru, mpoBOJIOKH,
IUTACTHIIMHA U IPYTHX MaTEPUAIIOB).

[Tonarue o0béma, enuHULBl H3MepeHus: 00bEMa. OOBEM NMPAMOYTOIBHOTO
napasuiejenunena, Kyoa.

7 KIIACC

Yucaa v BIYMCICHUSA

JIpoOu OOBIKHOBEHHBIC U JIECATHYHBIC, TIEPEX0JT OT OJHOM (POPMBI 3amUCH JpoOei
K Ipyroi. [loHsiTHe palMOHaIbHOrO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSIJOUYNBAHUE
paIMOHANIbHBIX Yucen. ApudmMeTrnuecke NeCTBYs C palliOHAIBHBIMUA YUCIAMH.
Pemrenrie 3aau u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

CrerneHb ¢ HaTypaJbHBIM TMOKa3aTEIEM: OMpeIeTICHUE, TPeoOpa3oBaHUE
BBIPKEHUI Ha OCHOBE OIPEACNICHHUS, 3aiCh O0bInX yncel. [IpoeHTsl, 3anuch
MIPOLICHTOB B BHJIE IPOOH U ApOoOH B BUE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4 HA
MPOLIEHTHI, PELICHNE 3a]]a4 U3 PEaJIbHON MIPAKTUKH.

[IpuMeHeHne NPU3HAKOB JETUMOCTH, Pa3I0KEHNE HA MHOKUTENIN HaTypalbHbIX
qucen.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE NIPsAMasi U 00paTHasi MPONOPLUUOHATBHOCTH
Auredpanyeckue BbIpaKeHUA

IIepemeHHBIE, UHCIIOBOE 3HAUEHUE BBIPAXKEHHUS C IEPEMEHHOU. JlomycTrMBbIe
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBnenre 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmynsl. Beruucnenus no popmynam. [IlpeoOpazoBanue OyKBEHHBIX BbIPAKEHUI,



TOKJIECTBEHHO PABHbIEC BHIPAXKEHMSI, PaBHIIa IPeoOpa30BaHUs CYMM U
MPOU3BEACHUI, MPaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS MOIOOHBIX ClIaraeMbIX.
CBOIICTBa CTENIEHU C HATYPAJIbHBIM ITIOKA3aTEIIEM.

OpnHowreHsl 1 MHOTOUIEHBl. CteneHb MHOroueHa. Cl0KeHNne, BBIYNTAHUE,
YMHOEHNE MHOTO4IEHOB. DOpPMyIIbI COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT
CYMMBI U KBazpat pa3HocTh. DopMyna pasHOCTH KBaaApaToB. PaznoxeHue
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUs, IIpaBUiIa IpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCUJIBHOCTbh YPABHEHUM.

JIuHeliHOE ypaBHEHUE C OJJHOU IIEPEMEHHOM, YUCII0 KOPHEH JIMHEHHOIO
YpaBHEHUs, pELICHNUE JINHEWUHBIX ypaBHEHU. COCTaBIEHUE YPaBHEHHUH 11O
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C NOMOILBIO YPaBHEHUM.

JIuneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema aByX
JMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. Perienue cucreM ypaBHEHU I
cnoco6oM noacTaHoBKU. [Ipumepsl pelieHnst TEKCTOBBIX 33]1a4 C ITOMOIIbIO
CHCTEM YPABHEHUM.

DOyHKUUHA

KoopaunaTa Touku Ha npssMoi. YucioBble MPOMEXYTKH. PaccTosiHue MexXay
JBYMsI TOUKaMHU KOOPJAUHATHOM MPSMOIl.

[IpsimoyroinbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAruHaTa TOYKU
Ha KOOPAMHATHOM mockocTH. [IpumMepsl rpadukoB, 3a1aHHBIX (HOpMyTIaMu.
Urtenue rpadgukoB peanbHbIX 3aBUcUMOcTel. [lonsatue ¢pyukiuu. I'padux
¢byakuuun. CpoiictBa pyHkiuid. Jlunerinas ¢dyakmaus, e€ rpaduk. ['padux pyHKIIN
y=|x|. 'paduueckoe peleHne TUHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KIIACC

Yuciia 1 BBIYUCTCHUSA

KBamgpaThsiii kopeHs u3 uncia. [lonsarue 06 upparmoHaabHOM YKcie. JlecsaTHaHbIe
npuOIMKEHHUS UppalMoHaNbHBIX ynces. CBoiicTBa apuMETUUECKIX KBAAPATHBIX
KOpHEH U UX MPUMEHEHHE K IPE0O0Pa30BaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIUYUCJIEHUSIM. J|€lICTBUTEBHBIE YHCIIA.

Crenens ¢ uenabIM NoKazaTesneM u e€ cBorictBa. CTaHapTHas 3aIllKUCh YKCHA.
AJire0panvecKne BbIpasKeHUsI

KBagpaTHbiil TpEXusieH, pa3ioKeHHE KBAAPATHOrO TPEXUIEHA HA MHOXKHUTEIH.
Anre6Gpandeckas 1poos. OCHOBHOE CBOMCTBO anredpanydeckon apodou. CioxeHue,
BBIYMTAHKUE, YMHOXKEHHUE, JIeJICHHe alreOpandeckux apobeit. PanmonansHbie
BBIpaKEHUS U UX MPEOOpa30OBaHHUE.



YpaBHeHHUs M HEPAaBEHCTBA

KBaapartHoe ypaBHeHue, (hopmysa KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienne ypaBHeHUH, CBOIAIIMXCA K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-palIMOHAIBHBIE YPABHEHHUS.

I'padprueckas uHTEpHIpETAIIUS YPABHEHHM C IBYMS IEPEMEHHBIMHU U CUCTEM
JIMHEVHBIX YPaBHEHUH C IBYMs IIepeMEHHbIMU. [IpuMepsl pelienus cucteM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM IIEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOU IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUHA

[Honstue pynkuuu. O61acTh ONpeneNeHUss U MHOKECTBO 3HAUCHUN (DYHKITUH.
CrnocoObl 3aanust QyHKIUMA.

I'padux pynkuuu. Yrenue cBoicTB pyHkuu no e€ rpaduxy. [Ipumeps! rpagukon
(GyHKIUH, OTpakaloUUX pealbHbIE MPOLIECCHI.

@DyYHKIMH, OMKCHIBAOIIKE MPSAMYIO U 00pAaTHYIO IPOMOPIIMOHATBLHBIE
3aBUCUMOCTHU, UX rpaduku. DyHKIuu y = X2, y = X3, Y =Vx, y=|x|. I'paduueckoe
pelLIeHUE YPABHEHUM U CUCTEM YPAaBHEHMM.

9 KITIACC

Yuciia ¥ BBIYUCTCHUSA

PanvonanbHbie yncia, UppaloHaIbHbIE YHUCIa, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHBIE APOOU. MHOKECTBO IEUCTBUTENBHBIX YUCEN, IEUCTBUTENLHBIE YHCIIa
Kak O€CKOHEUHbIE IecITUUHbIe 1poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEN U KOOPAUHATHOU MPSIMOM.
CpaBHeHUe NeHCTBUTEIBHBIX YHCell, apupMeTHIeCKue AEHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3mepsl 00bEKTOB OKPYIKAIOIIETO MUPA, [UTUTEILHOCTh IIPOIIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnuxEnHoe 3HaUCHNE BEIMYMHBI, TOYHOCTh NMpuOIkeHus. OKpyriieHne
yucedn. [Ipuknaka u oueHka pe3yJibTaTOB BHIYMCICHUN.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOISIUXCS K JTUHEUHBIM.
KBanpatnoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIINXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [[puMepsl pelieHus: ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HA MHOKUTEIU.

Pemienrie npoOHO-pallMOHANIBHBIX YpaBHEHHM. PerieHne TeKCTOBBIX 3a7a4
anredpandeckuM METOIOM.

VYpaBHeHue ¢ AByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHEMHBIX YPaBHEHUH C IByMs NIEPEMEHHBIMU. Pelienne cucTteM IByX ypaBHEHHUM,
OJTHO



U3 KOTOPBIX JINHEWHOE, a IPYyroe — BTOpoii crenenu. [ paduueckas nHTeprpeTaus
CHUCTEMbI YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au alreOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Perienue MTMHENHBIX HEPABEHCTB C OAHOM IIepeMEHHOU. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJTHOM NepeMeHHOM. KBajpaTHbIe HEpaBEHCTBA.
['padprueckas mHTEpIIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI
MIEPEMEHHBIMH.

DyHKUUHA

KBaaparnunas ¢pynkuus, e€ rpapuk u coiictsa. [lapabona, KoopIuHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU MapaboJIbI.

I'padukn GyHKHit: y= £x,y= £x+b,y= £x,y= x3,y= Vx,y=|x|, 1 ux cBoiictsa.
Yucsi0BbIe MOCTEA0BATEIbHOCTH M MPOrPecCuH

IlonsiTHE YKMCITOBOM MOCIEAOBATENBHOCTHU. 3aJaHUE MTOCIIEN0BATEIIBHOCTH
peKyppeHTHOI popMyno U hopmysoit N-ro uieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccuu. @opmyibel N-ro yieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.
N306paxkeHne 4ieHoB apu(pMeTUUECKON U TEOMETPUUECKOM MPOrpeccuil ToukaMu
Ha KOOPJIMHATHOM IJIOCKOCTHU. JIMHEMHBIN U SKCIIOHEHIIMANbHBIN pocT. ClI0XKHbIE
IPOLICHTBHI.

I'eomerpust

7 KIIACC

Hauvanenbie moHsTHs TeoMeTpun. Touka, mpsiMasi, OTpE30K, Jyd. YTou. Buasl
yriIoB. BepTukanbHble U CMEXHBIE yribl. buccekrpuca yrina. Jlomanas,
MHOT'OYyTOJbHUK. [lapaienbHOCTh U NEPIEHANKYISAPHOCTD IPSIMBIX.
CummeTtpuunbie purypsl. OCHOBHBIE CBOWCTBA 0ceBOM cuMMeTpuu. [Ipumepnl
CUMMETPHUHU B OKPYXKAIOIIEM MUPE.

OCHOBHBIE TTOCTPOEHHUS C TIOMOIBIO IUPKYJIS U JIUHEHKU. TpeyroiapHuk. BricoTa,
MeanaHa, OMCCeKTprca, UX CBOUCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUH TPEyTroiabHUKU. HepaBeHCTBO
TPEyroJIbHUKA.

CBolicTBa U NMPU3HAKU paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipr3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NMpU3HAKU MAPATIIEIBHBIX NPAMBIX. CyMMa yrioB TPEYroJIbHUKA.
Bremnue yribl TpeyrojibHUKA.

[IpssMoyTObHBINA TpEYTOabHUK. CBOMCTBO MEMaHbI MIPSMOYTOJIBHOTO
TPEyroJIbHUKA, MPOBEAEHHOM K runoTeHys3e. [Ipu3naku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpAMOYTroNbHBIN TPEYTOJbHUK C yIJIOM B 30°.
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJIBIIEM YTJIe U OOJBIIEH CTOPOHE TPEYTOJIHbHHKA.
[leprieHAMKYIISIp U HAKJIIOHHAS.

I'eomerpruueckoe MmecTo Touek. buccekrpurca yria u cepeAMHHbBINA IEPHIEHUKYIISIP
K OTPE3KYy KaK T€OMETPUUECKHE MECTA TOYEK.



OKpyXHOCTb U KpyT, XOp/ia U IMaMeTp, X CBOWCTBA. B3anMHOE pacronoxeHue
OKPYKHOCTH M npsAMoii. KacarenbHast u cekymas K OKpyKHOCTH. OKpY’KHOCTb,
BIIMCAaHHAas B YroJl. BnucanHas U onmMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yeteipexyronbauku. [lapamienorpaMm, ero npu3Haku 1 cBorcTBa. YacTHble
Clly4yau MapajuiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKH U
cBoiicTBa. Tpamnenus, paBHOOOKas Tpaneuus, €€ CBOWCTBA U MPU3HAKHU.
IIpssmoyronpHas Tpaneuus.

Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKA.
[lono6ue TpeyroabHUKOB, KO3 puireHT noxodus. [Ipusnaku nogodus
TpeYrojbHUKOB. [IpruMeHenne nogo0us Mpu peleHny NpakTUYeCKuX 3a1ad.
CaolicTBa momaaei reomerpuueckux Guryp. opmyssl 118 UIOLIIAAN
TpeyroJibHUKa, Mapajieaorpamma, poMoa u tpaneuuu. OTHOIIEHHE MIo1aaeH
NOJIOOHBIX QUTYD.

Breluncnenue miomaaeil TpeyroibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTON
Oymare.



Teopema [Tudaropa. [Ipumenenue teopemsl Iudaropa npu pemenuu
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTrO yTila MPSMOYTOJIBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHOMeTpruUecKkue (QyHKIUN
yrioB B 30°, 45° u 60°.

BnucanHbIE M HEHTPATIBHBIE YTIIbI, YTOJI MEXKAY KACATENbHON U XOPAOU. YTJIbI
MEXKy XOpAaMU U CEKyIIMMU. BIIMCaHHBIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH.
B3aunmHoe pacnonokeHue AByX okpykHoctel. Kacanue okpyxxHocteit. O61mue
KacaTeNbHbIE K JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tauresc yrios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCUHYCOB U TeopeMa CUHYcOB. Pemienue
NPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbl KOCUHYCOB U TEOPEMBbI CHHYCOB.
[IpeobpazoBanue nmoao6us. [logoOre coOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpoun3BeIEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEJACHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, anvHa (Moaynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, TPOTUBOIOIOKHO
HaIpPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanuu Haj BekTopamu. Pa3noskeHre BeKTopa Mo IByM HEKOJUIMHEAPHBIM
BektopaMm. Koopaunatsl BekTopa. CKansipHOe IPOU3BEICHHE BEKTOPOB,
IPUMEHEHHE U1 HAXO0XKACHUS JIJIUH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA TUIOCKOCTH. Y PaBHEHHS IPSIMOM M OKPYKHOCTH B
KOOpJIMHATAaX, IEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeTOo KOOpJMHAT U €T0
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTONBHUKH. JlJTMHA OKPYXHOCTH. ['panycHas u paguaHHas
Mepa yria, BBIYMCIEHUE JJIMH OyT OKpykHocTel. [momane kpyra, cexropa,
CErMeHTa.

JIBMKEHUS TUIOCKOCTU U BHYTPEHHHE CUMMETpUH QUryp (aiemMeHTapHbIe
npeacrasienus). [lapamiensHbiit nepeHoc. IToBopoT.

IJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

W3ydyeHne MaTeMaTUKU Ha YPOBHE OCHOBHOTO 00I11eT0 00pa30BaHUs HAIpPaBICHO
Ha JJOCTUKEHUE 00YUYaIOIINMUCS JTNYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB OCBOCHUS YUEOHOIO IpeaMeTa.
JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pPe3yJbTAThI OCBOCHUS IPOTPAMMBI 10 MATEMATUKE
XapaKTEPU3YyIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJIEHUEM MHTEpPEca K MPOILIOMY U HACTOSIIEMY POCCUICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTUKEHUSIM POCCUHUCKUX MAaTEMATUKOB U
POCCHICKOW MAaTEMAaTUYECKOM LIKOJIbI, K MCITOJIB30BaHMIO 3THX JTIOCTHXKEHUN B
JIPYTUX HAyKax U MPUKIATHBIX cepax;

2) rpa:xIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBIIOJTHEHHUIO 00sI3aHHOCTEH I'paXK/IaHUHA U pealn3aluu ero mnpas,
MPEICTABICHUEM O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHHI, IPOLIEYp IPakIaHCKOro o01IecTBa (Hanpumep, BEIOOPHI,
OIPOCHI), TOTOBHOCTHIO K OOCYX ACHHUIO I TUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JOCTHKEHU HAYKHU, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B AESATEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTaHOBKOW Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKHUX 3a]a4
MAaTEMaTHYE€CKOW HATPABICHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMATUYECKOTO
00pa3oBaHus HA MPOTSHKEHUM BCEH KU3HU IS YCTIEITHOM MPodheCCHOHAITBHOM
NEATeIbHOCTH Y Pa3BUTHEM HEOOXOJIMMBIX YMEHUM, OCO3HAHHBIM BEIOOPOM U
MOCTPOSHUEM MHAUBHUIYATbHON TPACKTOPUM OOpPa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOE BOCIIMTAHUE:

CIOCOOHOCTHIO K SMOIIMOHAIBHOMY U ACTETHYECKOMY BOCIIPUSTUIO
MaTeMaTHYEeCKUX OOBEKTOB, 33/1au, PEIICHUH, PaCCyKICHUIN, YMEHUIO BUICTh
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSA:



OpHUEHTALIUEN B IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HayYHBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oO11ecTBa, HIOHUMaHUEM MaTEMaTHYECKOW HAYKH KakK c(pepbl 4eIoBeueCcKon
NEATEIIbHOCTH, ATANIOB €€ Pa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTHUS LUBWIN3ALINH,
OBJIAICHUEM SA3BIKOM MATEMATUKH U MATEMATHYECKON KyJIbTYpOU KaK CpPEICTBOM
ITO3HAHUS MUPA, OBJIAJEHUEM NPOCTEUIINMH HAaBBIKAMU UCCIIEN0BATEIBCKOU
NEATEIbHOCTH;

6) pusnueckoe BocnuTanue, POPMHPOBAHNE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy M

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEPECaxX CBOETO 37]0POBbS,
BEJICHUSI 3JT0POBOr0 00pa3a KU3HU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHSATUN U OTIbIXA, peryiisipHas pu3ndeckas akTUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIHUOKY
U TAKOT'0 JK€ Mpapa JAPYroro 4eIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HAa IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM ISl pELICHUS 3a/1a4 B
00JIaCTH COXPAaHHOCTU OKPY>KaIOIIEH Cpebl, MIIaHUPOBAHUS MOCTYIKOB U OI[CHKU
UX BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYXKAIOILIEH Cpe/ibl, 0CO3HAHUEM IJI00aJIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusa K M3MEHAKIMMCS YCJIOBUAM COIMAJIbHON U MPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEEIEHHOCTHU, MOBBIIICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIBHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCS Y APYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE
3HAHMSI, HABBIKK M KOMIIETCHIIUU U3 OMbITA IPYTHUX;

HE0OXOAUMOCTBHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM Ynciie (pOpMyITHpOBaTh
UJIeH, TIOHSATHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUAX, B TOM UHCJIE paHEe HE
M3BECTHBIX, OCO3HABATH Ie(PUIIMTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHUE;

CHOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIIN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIC
pEIICHUS U IeUCTBHsI, POPMYIUPOBATH U OLICHUBATH PUCKH U TTOCIIEACTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTaTte ocBOeHUs MporpamMMBbl 0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0mrero obpazoBanus y oOydaromierocst 0yayT copMupoBaHbl METAIIPEAMETHBIC
PE3YNbTATHI, XapaKTEPU3YIOMINUECS OBIAJICHUEM YHUBEPCATLHBIMU
MO3HABATEILHBIMU JICHCTBUSMU, YHUBEPCAIBHBIMU KOMMYHUKATHBHBIMHU
JEUCTBUSIMA U YHUBEPCAIBHBIMU PETYISITHBHBIMU JICHCTBUSMU.

Ilo3HaBaTeJbHBIE YHHUBepcaJbHbIE yqeﬁﬂble A€M CTBUA
Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIITh Y XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKA MATEMATUYECKUX
00BEKTOB, MOHATUHN, OTHOILIEHUIN MEX]ly IOHATUAMH, (OPMYJIUPOBATH
OIpeJeNeHHs MOHATUM, YCTAHABIMBATh CYIIECTBEHHBIN IPU3HAK KIaCCU(PUKALIUH,
OCHOBaHHUS JIJ1s1 0000IIEHHS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;
BOCIIPUHUMATh, (POPMYIHPOBATH U IPEOOPA30BBIBATh CYKJIECHHUS: YTBEPAUTEIbHbBIE



U OTpHIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINe, YCIOBHEIE,

BBISIBJIITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U IPOTHBOPEUHSI B
¢akTax, JaHHBIX, HAOTIOJECHUSIX U YTBEPKACHUAX, MIPEearatb KpUTEpUu AJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNaTh BBIBOJBI C UCTIOIH30BAHIEM 3aKOHOB JIOTHKH, TETyKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATUICCKUX YTBEPKACHUN (TIPSIMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITENIEHO HECTIOKHBIC JOKA3aTeIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BEICTPAUBAThH ApTyMEHTAIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 pelieHus yaeOHo! 3a1aun (CpaBHUBATh HECKOJIbKO BApUAHTOB
peleHus1, BRIONpaTh Hanboiee MOAXOISAIINN ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

MCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUN MHCTPYMEHT MTO3HAHMUS,
dopMynupoBaTH BOMPOCH, GPUKCUPYIOIINE IPOTHBOPEYHE, TPOOIIEeMy,
CaMOCTOSITETTFHO YCTaHABIMBATH UCKOMOE U JaHHOE, (OPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHEHHUE;

MPOBOJIUTH TIO CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHY HECJIOKHBIN 3KCTICPUMEHT,
HEOOJIBIIOE UCCIIE0BAHNE 110 YCTAHOBIEHUIO 0COOEHHOCTEH MaTeMaTUYECKOTo
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMOCTOSITeTLHO (hOpMyITHpPOBATH OOOOIICHHS U BBIBOJIBI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIICHUBATh TIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATD
IPEINOJIOKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIUH, TAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

BBIOMPATH (OPMY MPEICTABICHUS HHPOPMAITUU U WLUTFOCTPUPOBATH PelIacMble
3a/layu CXeMaMH, TuarpaMMamMu, MHOU TpaduKoil 1 UX KOMOUHAIUSIMU;
OIICHUBATh HAAEKHOCTh MH(GOPMAIINH TI0 KPUTEPHUSM, MTPEII0KCHHBIM YUUTEIEM
WK c(HOPMYIHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIC YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS:



BOCTIIPUHUMATh U (POPMYIHPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEJSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U TUCHbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y pEIICHHS 3a/1a4H,
KOMMEHTHPOBATh MOIYYCHHBIN Pe3yIbTart;

B X0/ 00CYX/I€HHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
po0JIeMBbl, pelaeMoil 3a1a4u, BRICKa3bIBATh MU, HAIlCIEHHBIC HA TIOUCK
pelleHus], COTIOCTABIISATh CBOM CYXKJIEHUS C CY)KICHUSAMH IPYTHX yYaCTHHKOB
auanora, oOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIINHN, B KOPPEKTHOU (hopme
(opMynHpOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

MPEJICTABIATh PE3YNIbTAThl PEIICHUS 3a]]a4i, YIKCIIEPUMEHTA, HCCIIE0BaHUS,
MPOEKTa, CAMOCTOATEIBHO BEIOMPATh (OpPMAT BBICTYIUICHUS C YIETOM 3312
NpEe3eHTAllU 1 0OCOOEHHOCTEH ayTUTOPUH;

MIOHMMATh ¥ MCIIOJIb30BaTh MMPEUMYIIIECTBA KOMaHIHOW U MHINBUYaTbHON
paboTHl U pelIeHUu Y4eOHbIX MAaTeMAaTHUECKUX 3a/1a4;

NPUHUMATH 11eJTb COBMECTHOM JIeATEIbHOCTH, TNIAHUPOBATH OPTaHU3AIIHUIO
COBMECTHOW paboThI, pacTipeiesisaTh BUABI padOT, JOTOBAPUBATHCS, O0CYKAATh
IPOILIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYMIOBHIX opMax paboThl (00CyXKIeHUSI, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHl M KOOPAUHUPOBATH
CBOM JICHCTBHSI C IPYTHMMHU YICHAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO
BKJIa/Ia B OOIIWH TPOAYKT TIO KPUTEPUSM, CHOPMYIHUPOBAHHBIM yYaCTHHKAMHU
B3aMMOJICVCTBUA.

PerysiTuBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiICTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO COCTABIISTh IJIaH, AJITOPUTM PEIICHUs 3a/1auil (WM €ro 4acTh),
BBIOMpATH CIIOCOO PEIIeHUs ¢ YIETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEMH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUI C
y4€éTOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb:

BJIJIETh CIIOCOOaMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

NPEBUIETh TPYTHOCTH, KOTOPbIE MOTYT BOBHUKHYThH IPU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE Pe3yJIbTaTa ACSITEIbHOCTH MTOCTABICHHON LEIH U
YCIIOBUSIM, OOBSICHATh IPUUUHBI TOCTHKCHUS WM HEIOCTIKCHHUS TI€JIH, HAXOUTh
omunOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY.



