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MNOACHUTEJIBHAA 3AIIMCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA»

PabGouass mporpamma 1O  MaremMaTHke s oOydaromumxcss 5—9 kiaccoB  pa3paboraHa Ha — OCHOBE
DeneparbHOTO TOCYIapCTBEHHOTO O00Opa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIETO O0O0pa3oBaHUA C YUCTOM U
COBPEMEHHBIX MUPOBBIX TPEOOBAHMI, MPEIBSIBIIEMBIX K MATEMAaTHIECKOMY OOPa30BaHHIO, U TPAIHUIIUHA POCCUHCKOTO
00pa3oBaHUsl, KOTOpbIe OOECIICUYMBAIOT OBJIAJCHHUE KIFOYEBBIMH KOMIICTCHIIUSIMH, COCTABJISIOIIMMH OCHOBY JUIS
HENPEpPBIBHOTO OOpa3oBaHUS M CaMOPAa3BUTHSA, a TaKKe I[EJIOCTHOCTh  OOIICKYJIBTYPHOIO, JIMYHOCTHOI'O U
IM03HABATEJIBHOIO pa3BUTHsA oOydaromuxcsi. B pabodell mporpaMme ydTeHbI Haen M nonoxkeHus KonHueniun
pa3BuUTHs MaTeMaTH4ecKkoro ooOpazoBaHust B Poccuiickoit @enepannu. B snoxy nuudposoii Tpanchopmanum Becex
cdep YeTOBEUECKON MEeSTEIFHOCTH HEBO3MOXKHO CTaTh OOpa30OBaHHBIM COBPEMEHHBIM HYeEJIOBEKOM 0Oe3 0a3oBoi
MaTeMaTH4YeCKON MOATOTOBKH. YK€ B IIKOJIE MAaTeMaTHKa CIIY>KUT OIOPHBIM IMPEIMETOM ISl U3YUCHHSI CMEXHBIX
JIMCIUILUINH, a TOCJIe IIKOJIbI pealbHOH HEOOXOAMMOCTBIO CTAaHOBHUTCS HEINpepbIBHOE 0O0pa3oBaHUE, 4TO TpeOyeT
ITOJTHOIICHHOW 0a30BON 00meoOpa3oBaTEIbHON IMOATOTOBKHA, B TOM YHCIEC W MaTeMaTHYECKOil. DTO 00yCIOBICHO
TE€M, YTO B HalllM THU PACTET YUCIO TMpodeccHii, CBSI3aHHBIX C HENOCPEJACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU:
u B cdepe DKOHOMHUKH, U B OH3HECe,d B TEXHOJIOTMYECKHX O0JACTSIX, M Jlake B I'yMaHUTapHBIX cdepax. Takum
00pa3oM, Kpyr MIKOJBHHUKOB, JUIsI KOTOPBIX MaTeMaTHKa MOXXET CTaTh 3HAYHUMBIM IIPEIMETOM, PACIIHPSCTCS.

[IpakTHyeckas MOJIC3HOCTh MaTeMaTHUKH OOYCIIOBIICHA TEM, 4YTOE¢ MPEIMETOM SIBISIOTCS (yHIaMEHTaJIbHbIC
CTPYKTYpBI HAIIEro MHpa: MPOCTPAHCTBEHHbIC  (GOPMBI M KOJHMYECTBCHHBIC OTHOLICHUS OT MPOCTEHINUX,
yYCBanuBa€MbIX B HCMOCPECACTBCHHOM OIBITC, A0 AOCTATOYHO CJIOKHBIX, HeO6XOJII/IMI>IX JJIs1 pa3sBUTHUA HAYYHBIX U
MPUKIIAHBIX Haci. be3 KOHKpPeTHBIX MaTeMaTHYeCKUX 3HAHHMH 3aTPYIHCHO IMOHWMAaHHE NPHHIUIIOB yCTPOWCTBA U
HCIIOJB30BaHUSI COBPEMEHHON TEXHHUKH, BOCIIPUSTHE u HHTEpIIpeTalusi pa3HooOpa3HOil COIHaNIbHOM,
9KOHOMHYECKOM, MOJUTUYECKOH uHpopMaruu, Manod(p(eKTUBHA IOBCEAHEBHAs MpPaKTHYECKas JeSITEIbHOCTD.
Kaxxaomy dYenoBeky B CBOCH J>KM3HU IPHUXOIUTCS BBITOJHATH PAcdeThl U COCTABIIATH QJITOPHUTMBI, HaXOOUTh H
MPUMCHSTE (HOPMYIIBI, BIIAETh NPAKTHYSCKUMHU MPHEMaMU TeOMETPUYECKHX H3MEPEHHH W IOCTPOCHHM, YUTATh
nHOOPMAITUIO, MPEACTABICHHYO B BHUJIE TabIulI,



JuarpaMM M rpa@ukoB, )KHUTHb B YCJIOBHSX HEONPEACICHHOCTH M NOHHUMAaTh BEPOSITHOCTHBIM XapakTep CIlydailHbIX
COOBITHH.

OIIHOBpPEMEHHO C paclIMpeHrueM cdep NpUMEHEHHMs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe Bc¢ Oosiee BayKHBIM
CTaHOBUTCS MaTEMAaTHYSCKHH CTHJIb MBINUJICHUS, HPOSBIAIOMIMNCS B ONPEASJICHHBIX YMCTBEHHBIX HaBBbIKax. B
Iporecce U3y4eHUs MaTeMaTHKH B apCceHaJl IPUEMOB M METOJOB MBIIUICHHUS YeJIOBEKAa SCTECTBEHHBIM O0Opa3oM
BKJIIOYAIOTCSI MHIYKIUS M JAeayKiusi, o0OOIIeHHMEe M KOHKPETH3alMs, aHajdu3 M CHHTE3, Kiaccupukauus u
cuctemMarusaums, abOcTparupoBaHue W aHanorus. OOBEKTHI MaTEMaTHYSCKHX YMO3AaKJIIOUCHWH, NpaBUilia HX
KOHCTPYUPOBAHHSI PACKPBIBAIOT MEXaHH3M JIOTHYECKHX IIOCTPOCHHIl, CIIOCOOCTBYIOT BBIPAOOTKE YMCHHS
(popmynupoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKICHUS, TEM CaMbIMPa3BHUBAIOT JIOTMYECKOE MBIIUICHUE.
Benymas ponp NpuHaAUIEKUT MaTeMaTUKE U B (POPMHUPOBAHHHU AJTOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHUS H
BOCITHTAaHUW YMCHUN AEHCTBOBATh IO 3aJaHHBIM ajJrOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC M KOHCTPYHPOBATH
HOBbIE. B mporecce penieHus 3ajja4 — OCHOBOM y4eOHOM AEsITEIHHOCTH Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS
TaK)Ke TBOpYECKasi W MPHUKJIAJHAsI CTOPOHBI MBIILICHHUSI.

OOydeHne MaTeMaTUKe JacT BO3MOXXHOCTH pa3BUBaTh Yy OOyYalOMHUXCA TOYHYIO, pPalHOHAIBHYIO H
nHGOPMATUBHYIO peYb, yMEHHEOTOMpaTh Hambojee IOAXOAAIINE S3BIKOBBIC, CHMBOJHYECKHE, Tpaduieckue
CcpencTBa JUIsl BRIPAXKCHUS CY)KJICHUU U HArJISITHOTO UX IPEJICTABIICHHUSI.

Heo0XoIMMbIM KOMIIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHHH SIBJSIETCS OOIee 3HAKOMCTBO C
MCTOAAMHU ITO3HAHUA Z[eflCTBHTCHLHOCTH, npeacTaBJICHUC O MpeaMeTe u MCTOAAX MATCMATHUKH, HUX OTJIMYHH OT
METOJOB JIPYrHX €CTECTBEHHBIX M T'YMaHHUTapHBIX HayK, 00 OCOOCHHOCTSX NPUMCHCHHS MATEMAaTHKH JUIS PEHICHUS
Hay4YHBIX W NPUKIANHBIX 3a1ad. TakuM oOpa3oMm, MaTeMaTHYecKoe oOpa3oBaHHWE BHOCHT CBOH BKiaa B (GOpPMUPOBaHUE
OOIIEHKYIBTYPBI YEIOBEKA.

H3yyeHne MaTeMaTHKH TakKXe CIIOCOOCTBYET 3CTETHUUYECKOMY BOCIHTAHHUIO 4YEJIOBEKa, IMOHHUMAHHUIO KPacoThl M
M3SIIECTBA MATEMAaTHUUYECKUX PACCYKIACHHUH, BOCIIPHUSITHIO T€OMETPUYECKUX (DOPM, YCBOCHHIO HIEH CUMMETPHUU.

LEN N OCOBEHHOCTU M3YHEHMA YHEBHOIO MPEAMETA
<MATEMATUKA~». 5-9 KJIACCbI

[IpuoputeTHBIMH 1eNIIMHM  OOy4YeHHsT MaTeMaTuke B 5—9 kiaccax



ABJISAIOTCA:

1. ¢QopmupoBanue HEHTPAIBHBIX MaTEMAaTHYECKUX IMOHSITHH (YUCII0, BEIMYNHA, TeoMeTpuuecKasi purypa, rnepemMeHHasl,
BEpPOSITHOCTD, (DYHKITHS), o0ecrneunBaroInX MIPEEeMCTBEHHOCTh U MEPCIIeKTUBHOCTh
MaTEeMaTHYECKOT0 00pa30BaHUsA 00yJarOIINXCS;

2. mnojBeJleHHE OOydaloIMXCsl Ha JOCTYITHOM Ul HHMX YPOBHE K OCO3HAaHWUIO B3aMMOCBSI3M MaTEeMaTHKU U
OKpY’KaIoIIero MUpa, IOHUMaHUEe MaTeMaTHKH KaK 4YacTH OOIIel KyJIbTypbl YeJIOBEUYECTBA;

3. pa3BUTHE UHTEIUICKTYyaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydarommxcsi, I03HAaBaTEJIbHONH AaKTHBHOCTH,
HCCJIEI0BATENILCKUX YMEHHH, KPUTUYHOCTH MBIIIUICHUSI, MHTEpeca K U3YUYCHHUIO MaTEeMaTHKU;

4. dopmupoBaHne (YHKOIMOHAIBHOW MAaTEMaTHYECKOM TPAMOTHOCTH: YMEHHs pACIO3HABATh MPOSIBICHUS
MaTeMaTHYECKUX IMOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJlbHBIX JKU3HEHHBIX CHUTyalUsX WU IIPH
W3YYEHHUHN APYTUX yU€OHBIX MIPEIMETOB, IIPOSIBJICHNSI  3aBHUCHUMOCTEH u 3aKOHOMEPHOCTEH,
(opmynnpoBaTh NX Ha A3BIKE MATEMAaTHKH U CO3JaBaTh MaTEMaTHIYECKHUE MOJEIH, IIPUMEHSTH
OCBOCHHBIMaTEeMaTHYECKUH anmapar Jis pelIeHUs] TPaKTUKO- OPUSHTUPOBAHHBIX 3aJ1a4y, HHTEPIPETUPOBATh U
OILICHUBATh MOJIy4YCHHBIEC PE3yJIbTaTHI.

OcHOBHBIC JIMHMHM COJEp)KaHWsI Kypca MaTreMaThkun B 5—9 kiaccax: «YUwucna ¥ BBEIYUCICHUS», «AJredpa»

(«AnredpandecKnue BBIPAKCHUS, «YpaBHEHHS u HEPABEHCTBA»), «DyHKIHN,

«['eomerpusi»  («I'eomerpuueckne  Gurypsl B UX  CBOWCTBay,

«/3MepeHne reoMeTpUYEeCKUX BEIHMYUH»), «BeposATHOCTH M cTaTUCTHKay». /[aHHBIC TMHUN Pa3BUBAIOTCS MAapaAJUICIBHO,

KaXkJass B COOTBETCTBUHM COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJHA OT JAPYroi, a B TECHOM KOHTaKTE WU

B3aHMOHeﬁCTBHH. KpOMe 3TOTro0, UX O6LGHI/IHHGT JJorudeckas cocCTaBjidromasi, TpaAullUuOHHO IMpUcCyIlass MaTeéMaTUKE U

MPOHU3BIBAIOIIAS BCE MaTEeMaTHYECKHE KypChl U cojepkareibHble JuHUH. ChopmynupoBanHoe B DeaepaibHOM

rOCyJapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTEe OCHOBHOTI'O OOIIEro oOpa3oBaHUsI TPEOOBAHHE «yMETh OIEPHPOBATH

MOHSITUSIMU: OIpEeJIeJICHHEe, aKcuoMa, Teopema, J0Ka3aTeJbCTBO; YMEHHE paclio3HaBaTh WCTHHHBIC W JIOXKHBIC

BbICKA3bIBaHUA, OpUBOAUTL MNPUMEPBI U KOHTPIPUMEPHLI, CTPOUTH BBICKA3bIBAHUA W OTpUIIAHUA BBICKa3bIBaHUI

OTHOCHTCSI KO BCEM KypcaM, a (popMHpOBaHME JIOTHYECKHX YMEHHUH pacmupeiensieTcsl 1o BCceM rojgaM oOydeHHs Ha

YPOBHE OCHOBHOTO ob01miero ob6pazoBanus. ComepxaHue oOpa3oBaHUS,



COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibTaTaM OCBOCHUs [IpumepHoil pabodell mporpaMMsbl, paclpeaeaeHHBIM 110 TOIaM
00y4eHHsl, CTPYKTYPHUPOBAHO TAKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHLIUITHAJIBHBIM BOIIPOCaM 00ydYaroniuecs
oOpamanuck HEONHOKPaTHO, 4YTOOBI OBJIAJGHHE MATEMAaTHYECKUMH IIOHATHSIMH M HaBBIKAMH OCYLISCTBIISJIOCH
I10CJIC/IOBAaTEIbHO U MOCTYNATEJIbHO, ¢ COOJIIOJICHUEM IPUHIMIIA ITPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIIOYAJINCH B
OO0IIyI0 CHCTEMY MAaTEeMaTHYSCKHX IIPEACTABIICHUN OOyYaromMXcs, pacIIupsisi W YriyOisis e¢, obpasys NIpOYHBIC
MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOIO MPEAMETA «MATEMATMKA~» B YYEBHOM MJIAHE

B coorBeTCcTBHH C ®denepalibHBIM ~ TOCYJIapPCTBEHHBIM 00pa30BaTENIbHBIM CTaHJIAPTOM OCHOBHOI'O OOIIEro
o0pa3oBaHHsI MaTeMaTHKa SIBIISICTCS OOs3aTENIbHBIM IIPEIMETOM Ha JaHHOM ypoOBHE oOpa3oBanus. B 5—9 kiraccax
y4eOHBIN TipeMeT «MaTeMaThKa» TPaIUIIMOHHO U3YYaceTCsl B paMKaX CICAYIOIIUX YYCOHBIX KYPCOB: B 5—6 kitaccax —
Kypca «MaTtemaTtuka», B /—9 Kilaccax — KypCOB
«Anreopay» (BKIIFOYAsi 3JIEMCHTHI CTaTUCTUKH M TeOpHH BepositHocTel) u «['eomerpuspy. Hacrosimieidt nporpammoit
BBOJIUTCSI CAMOCTOSITCIIbHBIN y4eOHBINH Kypc «BeposiTHOCTh W CTATHCTHKAY.

Hacrosimieit mporpaMmoii mpeaycMaTPUBACTCs  BBIICJICHUE B yYCOHOM IUIaHE HA U3yYCHUE MATECMaTHKHA B 5—6
KJaccax 5 y4eOHBIX YacOB B HEJIENIO B TCUCHHUE KaXKIOTO roja o0ydeHus, B 7—9 kiaccax 6 y4eOHBIX YacOB B HENICITIO B
TEYSCHHE KaXXJIOoro romaa obOydeHws, Bcero 952 ydyeOHBIX Haca.

TemaTnueckoe IJIaHUPOBAaHHUE YYEOHBIX KYPCOB U PEKOMEHIYEMOE pacIpeielIeHue y4eOHOTO BPEMEHH sl U3YUCHUS
OTAEBHBIX TeM, MPEIOKESHHBIE B HACTOSIIIEH porpaMme, HaJ0 PacCMaTPUBATh KaK MPUMEPHbBIE OPUESHTUPBI B TTOMOIIb
COCTAaBUTEIII0 ABTOPCKOM paboueil mporpaMmbl H MPEkKJEe BCEro yuurtelo. ABTOp pabodeil mporpaMmbl BIIpaBe
yBeJII/I‘lI/ITI) Niin yMeHI)H_II/ITI) HpeHHO)KeHHOC YUucJio y‘-Ie6HLIX qgacCcoB Ha TeMy, ‘ITO6LI yFJ'[y6I/ITI)C51 B TeMaTI/IKy, 60Hee
3aMHTEPECOBABIIYIO YYCHHKOB, WM HANpPaBUTh yCWUJIWs HAa MPEOJOJICHHE 3aTpyaHeHuil. JlOMmyCTHMO Takke
JIOKaJIbHOE IMepepacipeie/iecHHe W IepecTaHOBKA JJIEMEHTOB COJIEp)KaHUs BHYTPH JaHHOrO Kiacca. KosmdecTBo
IIPOBEPOUYHBIX Pa0OT (TEMAaTHYECKUH M MUTOTOBBIN KOHTPOJb KadecTBa YCBOCHHUs Y4YeOHOro Marepuajga) U HX THII
(camocTOsITENIbHBIE M KOHTPOJIBHBIE pPabOThI, TECTHI) OCTAIOTCS Ha YCMOTpPEHHUE y4uTels. TakKe y4YuTellb BIIpaBe
YBEJIWYUTh WM YMEHBIIUTh YHCIO YyYeOHBIX 4YacoB, OTBEJACHHbIX B [IpumepHoii pabodeii mnporpamme Ha
000011IeHHEe, TOBTOPEHHUE, CUCTEMATH3AIIHIO



3HaHWI oO0y4aromuxcs. EMMHCTBEHHBIM, HO IPUHIINITHAIIFHO Ba)KHBIM KPUTEPHUEM, SBISICTCS TOCTIIKCHHE DPE3yIbTaTOB
00yueHHUs, yKa3aHHBIX B HACTOSIICH IporpaMMe.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYUYEBHOI'OITPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOT'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOTOo mpenmera «MaremMaruka» JIOJDKHO OOeClieunBaTh JOCTHIKEHHE Ha YPOBHE OCHOBHOI'O
o611ero 0Opa3oBaHUA CIEAYIOMNX JIMIHOCTHBIX, METAPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB!

JIMMHOCTHBIE PE3Y/IbTATbI
JIM9HOCTHBIE pe3yJIbTAaThl OCBOCHHUS IPOTrpaMMbl ydeOHOTO mpeamera «MaTeMaTHKa» XapaKTepU3yIOTCs:

MaTpuMoTMueckoe BoCMMUTaHME:

MpPOSIBJICHUEM HHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHUNMCKON MaTeéMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTI)KEHUSAM POCCHUMCKHMX MaTeMaTHUKOB U POCCHUHCKOM MaTeMaTH4eCKOM IIKOJbI, K MCHOJB30BAHUIO ATHUX
JIOCTHOKEHHUH B APYyrUX HayKax M MPUKIAIHBIX chepax.

FpamAaHCKoe M AYXOBHO-HPaBCTBEHHOE BOCMUTaHMUE!

TOTOBHOCTBIO K BBINIOJIHEHHUIO OOS3aHHOCTEH TpakKJaHWHA M peaTu3aldu €ro Ipas, IIPEJICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUM, MNPOLEAYp TI'pPa)KIaHCKOTO
oOmiecTBa (BBIOOPHI, OMNPOCHI W TIP.); TOTOBHOCTBHIO K OOCYXXJICHHIO OTHYECKHX NpOOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM IPUMEHEHHEM JOCTHKCHUNW HayKH, OCO3HAHHEM Ba)XHOCTH MOpPAJIBHO- 3TUYECKUX IPUHIIUIIOB B
JIeATEIIBHOCTH yUEHOTO.

TpyaoBoe BOCMMTaHMeE:

YCTAaHOBKOW Ha aKTUBHOE YyYacTHE€ B PEIICHUHM INMPAKTUUYECKHX 3aJadMaTeMaTHUYECKOW HalpaBICHHOCTHU, OCO3HAHUEM
BQXHOCTH MATEMAaTHYECKOTO OOpa30BaHUsI Ha MPOTSHKCHUH BCEH IKU3HU JJIs  YCICIIHOW MNpOodheCcCHOHATBHOU
JIESITETBHOCTA W Pa3BUTHEM HEOOXOOWMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M IIOCTPOSCHUEM WHIWBUIYATBHOMN
TpaeKTOPHUH 00pPa30BaHUS U )KU3HCHHBIX IJIAHOB C YYCTOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX ITOTPEOHOCTEH.



JcTeTMYecKoe BOCNMUTaHME:

CIIOCOOHOCTBHIO K OSMOIHNOHAJIBHOMY MW J3CTCTHUYCCKOMY BOCIHPUATHUIO MATCMATHYCCKUX O6’I>CKTOB, 3ajJ1a4,
pemeHHﬁ, paccyxcz[eHI/Iﬁ; YMCHHNIO BUACTb MAaTEMAaTUYCCKHUEC 3aKOHOMEPHOCTU B UCKYCCTBC.

LleHHOCTIA Hay4HOro rno3HaHuA:

OpHeHTanueil B  JOCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX NPEACTaBJICHHM 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, NPHUPOABI U OOIIECTBa, TOHMMAHUEM MAaTEMaTHYECKON HAYKM Kak cdepsl
YEeJOBEYECKON MEeSITeJIbHOCTH, STaloB €¢ pPa3sBUTUS M 3HAYUMOCTH JUIS PAa3BUTHUS LMUBWIN3ALUM; OBJIAJEHUEM
SI3BIKOM MaTE€MaTHUKHM U MAaTEMaTHYECKOW KyJbTypOH KakK CPEJACTBOM NO3HAHHUS MHpPA; OBJIAJCHUEM IPOCTEHIIMMU
HaBBIKAMH HCCJIEA0BATEIbCKON AESITEIbHOCTH.

dusnyeckoe BocnuTaHue, HGOpPMMPOBaHUE Ky/bTypbl 340POBbA M3IMOLMOHAILHOMO 61aronosyyums:

FOTOBHOCTBIO IIPUMEHSITh MaTeMaTHYEeCKHE 3HAaHUsI B MHTEpecaxX CBOETO 3J0POBbs, BEACHHUsS 340POBOro oopasa
JKA3HU (3J0pOBOCTIMTAHNE, COATAaHCUPOBAHHBIN PEXUM 3aHSATHI U OTABIXA, PEeTyJsipHas (U3NYEecKass aKTUBHOCTH);
c(hOpPMHUPOBAHHOCTHIO HaBBbIKa pe(IEKCUN, NPU3HAHWEM CBOETO IpaBa Ha OMMNOKY M TaKOTo >Ke IpaBa JIpyroro
YeJIOBEKA.

JKONIOrMyecKoe BOCMMUTAHME:

OpHeHTanuell Ha IPUMEHEHHE MAaTEeMaTHYECKUX 3HAaHUM JJIsI pemieHusl 3amad B 0O0JIaCTH COXPAHHOCTH
OKpy’KaroIel cpelpbl, INIAHUPOBAHUS ITOCTYNKOB M OINCHKHM WX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>Karomien
cpeabl; OCO3HaAaHHUEM TJI00AIBHOTO XapaKkTepa dKOJIOITHUEeCKUX MpoOJIeM U IMyTeH UX PelIeHHUs.

JIMYHOCTHbIE pe3ynbTarthl, O6eCFIeLIl4Ba}0UJMe aflantauuio o6yqarou4erocs| KNU3MEHALWMMCA YCZIOBUAM coumaanoﬁ n I'IPMPOAHOI‘;i
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJOBHUSX HEONPEICIICHHOCTH, IMOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
MPaKTUYECKYIO JIeSITeJIbHOCTh, B TOM 4YHCIIE YMEHHUE YUYHMTBCS Yy JPYrHUX JIIOAeH, NpUoOpeTatb B COBMECTHOM
JeATEIIBHOCTH HOBBIC 3HAHMSI, HABBIKH H KOMIICTCHIIMH W3 OIBITA JAPYTHX;

HEOOXOIUMOCThIO B (POPMHPOBAHHH HOBBIX 3HAHHWH, B TOM 4YHCIEe (HOPMYIHPOBATH WICH, MOHSITHUS, THIIOTE3BI 00
00BbEKTax M SIBJICHUSIX, B TOM YHCJE paHee HE H3BECTHBIX, OCO3HaBaTh JCPUUMTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOS Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYK) CHUTYalMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYalHIO KaK BBI3OB,
TpeOyromuii KOHTpMED,



KOPPEKTHPOBATh NPUHUMACMbIC PEIICHUs] U AeHCTBUs, (OPMYJIUPOBATH U OLICHUBATH PUCKU U MOCJICIACTBUS,
dopmMupoOBaTH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTaHpe,Z[MeTHI)Ie pe3ybTaTbhl OCBOCHUA IMPOrpaMMBbI yqe6H0ro nopeamMeTa «MaremaTuka» XapaKTCPpU3YyHOTCA
OBJIJICHUEM YHUBEPCANbHBIMU NOZHABAMEALHLIMU deticmeusamu,
YHUBEPCAAbHBIMU —~ KOMMYHUKAMUBHbIMU  0elicmeuaMu U YHUBEPCAAbHbIMU  PEe2YAMUEHbLMU
deticmsusamu.
1) YHugepcanvHble NO3HABAMeEAbHble Oelicmeus obecneuusarm @opmuposanue 0a308blX KOSHUMUBHBIX
npoueccoe obyuarowuxca (oceoeHue Memodo8 NO3HAHUSL OKPYXCArujezo Mupd; NPUMEHEeHUEe A02UHYeCKUX,
uccaedosamenbCKux onepayuil, ymeHuil pabomams ¢ uHpopmavueil).

ba3oBbie Jlornueckue aelicTBUA:

BBISIBISAITH M XapaKTePU30BaTh CYIISCTBEHHBIC NPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOIICHUU
MEXAy TOHATHUSIMU; (OPMYJIMPOBATH  OIPEACJICHUs  IOHATHI; YyCTaHaBJIMBATh CYIIECTBEHHBIM NPHU3HAK
KJaccu(UKay, OCHOBAaHUS JJI1 000OIIEHUS U CPaBHEHUsI, KpUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCHPUHHUMATh, (GOPMYJIHUPOBATH M NPEOOPA30BBIBATH CYXIACHHS: YTBEPAUTEIbHbIE W OTpPUIIATEIbHbIC, CJIUHUYHBIC,
YacTHBIC U OOIIKE; YCIOBHBIC,

BBISIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M UNIPOTUBOpeunst B ¢akTax, JaHHBIX, HAOIIOACHUIX
M YTBEPKIACHHUSIX; MpeUlaraTbh KPUTEPHUH TSI BBISIBJICHUSI3aKOHOMEPHOCTEH U IPOTUBOPEYHI;

JeNaTh BBIBONBI C HCIOJB30BAaHHEM 3aKOHOB JIOTMKH, JCOYKTHBHBIX U HHIAYKTUBHBIX YMO3aKIIOYCHHIA,
YMO3aKJIIOUCHHH 10 aHaJIOTHH;

pasbuparh  JOKa3aTelbCTBA  MAaTEMAaTHYSCKHUX  YTBEP)KICHHH  (IpsIMble M OT HPOTHUBHOrO), IPOBOJIHUTH
CaMOCTOSITEIILHO HECIJIOKHBIC JTOKAa3aTelIbCTBA MaTeMaTHYeCKHX (PaKkTOB, BBICTpAaWBaTh apryMEHTAIUIO, PHBOJIHTH
MpUMEpbl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

BBIOMpATh CIOCOO penieHHus ydeOHOM  3ajaum  (CpaBHUBaTh HECKOJIBKO BAapHaHTOB pEILICHHUS, BBIOHpPATh
HanOosee MOAXOISIINN C Yy4ETOM CaMOCTOSITEIIBHO BBIICICHHBIX KPUTCPHUCB).

ba3zoBble uccaegoBaTeIbCKHE AeliCTBUS:



HCITOJIB30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKUNA HWHCTPYMEHT MO3HAHUS, hopmynupoBaTh BOTIPOCHI,
(pukcupyromme TpoTUBOpEeYne, TMPOOJIEMy, CaMOCTOSTEIbHO  yCTaHABIMBAaTh UCKOMOE M JaHHOE, ()OPMHPOBATH
TUMNOTE3y, apTYMEHTHPOBATh CBOIO MO3HUIINIO, MHCHHE;

IIPOBOAMTHL IO CAMOCTOSATENIBHO COCTaBJIICHHOMY IUIAaHY HECJIOXKHBIH DKCHEPHMEHT, HEOOJBIIOE HCCIeAOBaHUE II0
YCTaHOBJIIEHUIO OCOOCHHOCTEH MaTeMaTHUUEeCKOT0 00bEKTa, 3aBUCUMOCTEH 0OOBEKTOB MEXKIy COOOI;

CaMOCTOSITEIFHO (DOPMYyIHPOBATh OOOOIIEHWST W BBIBOABI IO pPe3yIbTaTaM MIPOBEICHHOTO HaOTIOACHUA,
HCCIICIOBAaHMs, OLICHUBATH JJOCTOBEPHOCTD ITOJIYyYCHHBIX PE3YJIbTATOB, BBIBOJIOB U O0OOIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIecca, a TakKe BBIIBHIaTh IPEIIOJIOKEHHS O ero pa3BUTUU B
HOBBIX YCJIOBHSIX.

Pa6ota ¢ uHdopmauuen:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTh HH(OPMAINH, TaHHBIX, HEOOXOUMBIX JUISI PELICHUS 3a/1a4H;
BBIOMPATH, aHAJIN3UPOBATh, CHCTEMAaTU3UPOBATH MHUHTEPIPETUPOBATh HH(GOPMAIUIO Pa3IUYHBIX
BUJ0B U (GOPM IPE/ICTABIICHUS;

BBIOMpaTh GpopMy IpeacTaBieHUs] MHPOPMAIIMU U WILTIOCTPUPOBATh pelllaeMble 3a/1aud CXeMaMu, JuarpaMMaMu, HHOU
rpauKoi ¥ UX KOMOWHAIUSIMU;

OLICHUBATh HAJIGKHOCTh MH(MOPMALMHU MO KPUTEPHSIM, MPEIIOKEHHBIM y4duTenem WIH
chopMyITUPOBaHHBIM CaMOCTOSITEIIBHO.

2) YHusepcanvbHble KOMMYyHUKamMueHbLe detlicmeus obecneuusarom chopmMupo8aHHOCb COUUANBHBLX

HABbIKO8 00YHaAOUWUXCSL.
O6uweHue:

1.

BOCIIPUHHMMATh M (OPMYJIMPOBAaTh CYXKJICHHUS B COOTBETCTBUHM C YCIOBUSMH W LEISIMA OOUICHHMS; SCHO, TOYHO,
TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS MO XOAY pPELICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJIyY€HHBIH pPe3ynbTaT;

B X0Jie 0OCYKJCHUs 3a71aBaTh BOMPOCHl IO CYIIECTBY OOCYyXJaeMOi TeMbl, NpoOJIEeMbl, pelraeMol 3ajiayu,
BBICKA3bIBAaTh MJICH, HALICJICHHBIC HA IIOUMCK PELICHUS; COIIOCTABJATh CBOU CYXKICHHUSC CYXACHUAMU APYIUX
YYaCTHHKOB JUajora, OOHAapy>XHBaTh Pa3JIMUHE M CXOJCTBO IO3UIIUIL; B



KOppeKkTHOU dopme GopMyInpoBaTh PA3HOIIIACHSI, CBOU BO3PAKCHMUSI;
3. MpeacCTaBIsITh PE3yibTAThl PEIICHUS 3aJa4d, dKCIIEPUMEHTA, UCCIICAOBAHUS, MPOEKTa; CAMOCTOSTEIbHO BBIOUPATH
(opmar BeICTYIUICHUSI C YYETOM 3aa4 MPE3CHTAIMU U OCOOCHHOCTEH ayUTOPHUU.

CoTpyaHMuecTBO:

_ HIOHUMAaTh U UCHOJIB30BaTh IIPEUMYIIECTBA KOMAaHAHON M MHAWBUAYallbHOII paboOTBl NpH pemeHUH ydeOHBIX
MaTeMaTHYECKNUX 3a7ad; NPUHUMATh LEJIb COBMECTHOU ASSITEIBHOCTH, IUIAHUPOBATH OPraHU3AIIUIO COBMECTHOI
paboThl, pacHpeneisTh BUABI padOT, JOTrOBapUBATHCS, OOCYXJIaTh IMpPOLIECC U pe3yJibTaT padoThl; 00006ImIaTh
MHEHHUSI HECKOJIBKUX JIIOJIeH;

_ y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00Cy)AeHHS, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI W JP.); BBINOJIHSTH
CBOIO 4YacTh pabOTHl U KOOPAWHHUPOBATH CBOM JICHCTBUS C IPYTMMH WICHAMH KOMAaH/bl; OLIEHUBATh KAYECTBO CBOETO
BKJIaJIa B OOIINI MPOLYKT MO KPUTEPHUAM, CPOPMYITUPOBAHHBIM YyYaCTHUKAMH B3aNMOACHCTBUS.

3) YHueepcanvHvle pezyaamueHvle Oelicmeus obecnewugarom @opMUPOBAHUE CMbICA08bIX YCMAHOBOK U
HCUBHEHHBLX HABBIKOB AUUHOCTLL.

CamoopraHusaums:

CaMOCTOSITEIIFHO COCTABIISITh IUIAH, AJITOPUTM pEmIeHHs 3a7add (WIH ero YacTh), BEIOMpATh CIIOCOO peIeHus c
YU4EeTOM  HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BapHaHTHI
peuieHuii ¢ y4eéToM HOBOM HH(pOpMAaIUH.

CaMOKOHTPOJIb:

BIaJETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJsA IIpoliecca Hpe3yJibTaTra pelIeHUs] MaTeMaTHYeCKOMH
3a7a4u;

MIPEeaBUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU3aJadl, BHOCUTh KOPPEKTHUBBI B ACSITEIBHOCTH
Ha OCHOBE HOBBIXOOCTOSITEIBCTB, HAWICHHBIX OIINOOK, BBISIBJICHHBIX TPYJAHOCTEH; OLIEHUBATh COOTBETCTBHE
pe3ynbTaTta AEATEIbHOCTH MOCTABJIEHHOWIEINU U YCIIOBUSIM, OOBSICHITH MPUIUHBI JOCTHI)KEHUST WU
HEJIOCTHMO)KEHHUsSI  LeJHd,  HaXOAWTh  OWIMOKY, JaBaTh  OLCHKYIPUOOPETEHHOMY OIBITY.

NPEAMETHbBIE PE3Y/IbTATbI

[Ipenmernsbie pe3yJIbTaThHI ocBoenust  [IpumepHoit  pabodelnporpaMMmbl O MaTEMaTHKE IPEACTABICHBI
o rojgamM OOydYeHHs B



CIEYIOIIUX pa3feiax MNporpaMmbl B paMKax OTACIbHBIX KypcoB: B 5—6 kiaccax — Kkypca «Maremaruka», B 7/—9
KJaccax — KypCOB
«Anrebpay», «I'eomerpus», «BeposiTHOCTb M CTAaTUCTHKAY.

Pa3BuTHe nOrMYecKkux NPEJICTABICHUN W HABBIKOB JIOTMYECKOI'O MBIIUICHUS] OCYIISCTBISETCS Ha IPOTSIKSHUH
BceX JIeT oOydeHHUsI B OCHOBHOW IIIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. IIpearmonaraercs, 9TO BBITYCKHHUK
OCHOBHO# IIKOJIBI CMOYET CTPOUTH BBICKA3BIBAHWUS W OTPHUIIAHUS BBICKA3bIBaHHUN, pacIlioO3HaBaTh WCTHHHBIC U
JIO)KHBIE BBICKA3bIBAHUS, TPUBOJUTH NMPUMEPbl U KOHTPIPUMEPHI, OBJIAJACET IMOHSITHUSIMHU: OIpEJIeJICHUE, aKCHOMa,
Teopema, T0Ka3aTeIbCTBO — M HAYYHUTCS MCHOJIF30BaTh UX HNPH BBEINOJIHCHUN YUYCOHBIX U BHEYUCOHBIX 3aj/ad.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

HEJN U3YYEHUSA YYEBHOI'O KYPCA

[TpropUTeTHRIMU TIEIISIMH OOYYCHHS MaTeMaTHKE B 5—6 Kitaccax sIBIISTIOTCS:

1. mnponmoxkenne (GOPMHPOBAHHS  OCHOBHBIX  MAaTEMAaTHYECKHUX IOHATHI (YHCIIO, BEIMYHMHA, T'€OMETPHYECKas
¢urypa), odecriednBaroOmnX MPEEMCTBEHHOCTh U ITEPCIIEKTUBHOCTh MAaTEMAaTHIECKOro 00pa3oBaHus 00y4JaroIIuXCs;

2. pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydarommxcsi, I03HABATEJIbHONH AaKTHBHOCTH,
HCCJIeIOBATEIILCKUX YMEHHH, HHTEpeca K M3YUYCHHI0O MaTeMaTHKU;

3. noaBeaeHHEe OOydYalOIIMXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MaTeMaTHKU W
OKpYIKaIOIIEeTro MUPA;

4. ¢opmupoBaHue (YHKUHOHAIBHOW MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHs paclo3HaBaTh MaTeMaTH4YEeCKHE
O6'I)CKTI)I B PpCajJbHbIX JXU3HCHHBIX CUTyalUAX, NPUMCEHATH OCBOCHHLIC YMCHHUA [JId PCIICHUA ITPAKTHUKO-
OpPHUEHTHPOBAHHBIX 3aJa4y, HHTCPIPETHPOBATH IIOJYYCHHBIC PE3yJIbTaThl W OLCHUBATH HMX Ha COOTBETCTBHUE
MPaKTUYECKOI CUTYyaIUH.

OcHOBHBIC JIMHUH COJACPKaHMsI Kypca MaTeMaTHKH B 5—6 Kiaccax
— apudMeTHUecKass U TEOMETPHUUYECKasl, KOTOpPHIE pAa3BUBAIOTCS IapajuleIbHO, KaXXJask B  COOTBETCTBHUH  C
COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHUCUMO OJIHA OT JAPYTO#, a B TECHOM KOHTaKTe M B3auMoOJAeHCTBUH. Takxke B
Kypce TPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAaMM areOpbl M OMHCATEIIbHONH CTATHCTHKH.



N3ydenne apudMeTHUECKOro MaTepuajla Ha4MHASTCS CO CHUCTEMAaTH3alld W pPa3BUTHSA 3HAHUH O HaTypaJbHBIX
4YHciax, NOJYYeHHBIX B HadaiabHOH mKkose. [Ipun 5ToM coBepIIeHCTBOBAHUE BBIYUCIUTEILHON TEXHUKH U (hOpMUpOBaHUE
HOBBIX TCOPETHYECKUX 3HAHUH COYETAaeTCsl ¢ Pa3BUTHUEM BBIUYHUCIMTENIBHOW KyJIbTYpPbl, B YacTHOCTH C OOy4YeHHEM
MPOCTEHIIIMM NPUEMaM IIPUKHUJIKA M OLICHKH Pe3yJIbTaTOB BBIUMCICHUN. V3ydeHue HaTypaJIbHBIX YHCEJ MPOJI0JIKACTCS
B 6 KJlacce 3HaKOMCTBOM C HaYaJIbHBIMU IMOHATHSAMU TEOPUHU JSITUMOCTH.

Jpyroif KpynHBIH 010K B COICPKAHUUA apu(PMeTHIecKoil JTUHUH — 3TO apobdu. Hauamo n3ydeHns OOBIKHOBEHHBIX U
JIECSITUYHBIX JIpOOel OTHECEHO K 5 Kilaccy. DTO MEepBBIH dTanm B OCBOSHHH ApoOei, KOrjaa MpouCcXOJUT 3HAKOMCTBO C
OCHOBHBIMU  HJICSIMHM, TOHSATHSIMH TeMbl. [Ipu 3TOM paccMoOTpeHHEe OOBIKHOBEHHBIX IpoOeil B MOJHOM OOBEME
MIPEAIIECTBYST H3y4YCHHUIO NECATHYHBIX IpoOei, 4TO IelnecoO0pa3sHO C TOYKHM 3PCHHS JIOTMKH H3JI0KCHUsS YHCJIOBOU
JIMHHAM, KOTHa NpaBuia NSHCTBUI € NECITUYHBIMH APOOSMH MOXHO OOOCHOBAaTH YK€ H3BECTHBIMH aJTOPUTMaMH
BBITIOJIHEHUSI ICHCTBHI C OOBIKHOBEHHBIMU JIpOOSIMH. 3HAKOMCTBO C JIECSITUYHBIMU JIPOOSIMH  PACIIMPUT BO3MOKHOCTH
IUIsl TIOHUMaHUs OOyYaroIMMHCS TPUKJIAJHOTO IIPUMEHEHHSI HOBOW 3allMCH IIPH HW3YYCHHH APYTHUX NPEAMETOB M IIPHU
MIPAaKTHYECKOM HcHoyib30BaHuH. K 6 Kiaccy OTHeCGH BTOpPOW »dTam B HM3y4YeHHMH JpoOeil, TIae MPOUCXOIUT
COBEPIICHCTBOBAHUE HABBIKOB CPABHEHMsSI U TPEOOpa3oBaHUs IpOOEH, OCBOCHHE HOBBIX BBIUYHUCIHTEIBHBIX AJITOPUTMOB,
OTTauMBaHHE TEXHUKH BBIYMCICHUM, B TOM 4YHCJIC 3HAYCHHMI BBIPAXKEHUM, COAEpKALIUX M OOBIKHOBEHHBIC, U
JIeCATHYHBIC JpOOM, YCTAaHOBJICHHE CBsI3€H MEXIy HHMH, PaCCMOTPEHHE NPUEMOB PEIICHHs 3anad Ha apodu. B
Hauaje 6 Kjacca IPOUCXOAUT 3HAKOMCTBO C IOHSITHEM IPOICHTA.

OCOOCHHOCTBIO H3YyYCHHS] IIOJIOKUTEIBHBIX M OTPHIATEIBHBIX YHCEN SBISETCS TO, YTO OHH TakKe MOTYT
paccMaTpuBaThbCsl B HECKOJBKO 3TarnoB. B 6 kilacce B Hauvasie u3ydeHusi TeMbl «l1olOXHTEIBbHBIE U OTpULIATEIILHBIC
qucna» Belaeisiercst noxrema  «llemple 4wncna», B paMKax KOTOPOil 3HAKOMCTBO C OTPULATCIBHBIMH YHCIAMH M
JIEUCTBUSIMH C MOJIOKUTEIBHBIMU M OTPULIATESIIBHBIMH YHCIIAMH ITPOMCXOIUT Ha OCHOBE COJIECPIKATEIBHOTO MOAX0Aa. DTO
MMO3BOJIACT HAa AOCTYITHOM YPOBHE€ IMO3HAKOMUTH YyUYalIUXCA MPAKTUYCCKHU CO BCEMU OCHOBHBLIMH ITOHATHUAMU TEMbI, B
TOM 4YHCJIC U C IpaBUJIaMH 3HAKOB IIPU BBIITOJIHCHUH apI/I(bMeTI/I‘JECKI/IX HeﬁCTBHﬁ. I/I3yqu1/Ie pauoOHaJIbHBIX YUCCJT
Ha 3TOM HE 3aKOHYHUTCS, a OyJeT HMPOJOJDKEHO B Kypce anreOpbl 7 Kilacca, 4TO CTaHET CICAYIOIIMM IPOXOJIOM BCeX
NPUHIUIIMAIBHBIX BOIIPOCOB, TEM CaMbIM pa3/ieJIEeHuE TPYAHOCTEH



obJierdaeT BOCHPHUATHE MAaTEPHaia, a pacupeaeICHUe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

[Ipn oOyueHUN pelICHUIO TEKCTOBBIX 3aJad B 5—~6 Kjaccax MCIOIB3YIOTCS apU(PMETHUYECKUE NPHUEMBI  PELICHUSI.
TekcroBble 3a7a4u, pemiaemMble NMPH OTPAOOTKE BBIYUCINUTEILHBIX HAaBBIKOB B 5—6 Kilaccax, paccMaTpHBarOTCs 3aJa4yu
CIIEIYIOIINX BUIOB: 3a/la4M Ha JBM)KCHHE, HA YAaCTH, HA IOKYIKH, Ha paboTy W MPOU3BOAUTEIHHOCTbH, HA MPOICHTHI,
Ha oTHouleHWsi M mnponopruu. Kpome ToOro, odydaromuecs 3HaKOMSITCS C IPUEMaMHM pEUICHUs 3ajad nepedopom
BO3MOJKHBIX BapHaHTOB, y4yaTcs paboraTh ¢ HH(pOpMaIMel, IpeAcTaBIeHHOW B ¢opMe TaOJUIl MIIM JHarpamM.

B Ilpumepnoii paboyell mporpaMme IpeayCMOTPeHO (GOPMUPOBAHUE NPOMEASBTHYECKUX anredpandecKnx
npeacTaBileHu. BykBa Kak CHMBOJI HEKOTOPOTO 4HCJa B 3aBUCHUMOCTH OT MAaTE€MaTHYECKOr0 KOHTEKCTa BBOJIUTCS
IIOCTETICHHO. BbyKBEHHAsl CHMBOJIMKA IIUPOKO HWCIIOIB3YETCS MPEXKIE BCETO I 3alUCH OOIIMX YTBEPXKACHUH U
NpeUIoKeHNH, (OpMyJ, B YaCTHOCTH JUISI BBIYUCICHHS T€OMETPUYECKHX BEIINYHWH, B KA4ECTBE «3aMECTHTEIS»
4yHcia.

B kypce «Marematukn» 5—6 KjIaccoB HpeACTaBICHa HarJsiIHAs T€OMETPUsS, HAIpaBJICHHAs Ha Pa3BUTHE
00pa3HOro MBIIUJICHUS, MPOCTPAHCTBEHHOI'O BOOOpaXXE€HHMSs, HW300pa3uUTEIbHBIX YMEHHH. DTO BaXHBIA 3Tam B
W3Yy4YEHUU T€OMETPHUH, KOTOPBIH OCYIIECTBIISIETCS] HA HATJISAAHO-TIPAKTUYECKOM YPOBHE, OMUpACTCA Ha HArJISIIHO-
oOpa3Hoe MbIIIeHHEe o0ydaromuxcs. bonpiias posib OTBOANUTCS MPAKTHIECKONH IEsITEIbHOCTH, OIBITY,

9KCIIEPUMEHTY, MOJEIUpOBaHUI0. OOyYaronyecs 3HaKOMSITCS C TEOMETPUUECKUMH (QUTypaMH
Ha MJIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTSHIINMH KOH(PUTYypauUsIMH, ydaTcss U300pakaTh UX Ha HEJIWMHOBAHHOM
U KJIeTdaToW Oymare, paccMaTpHBalOT HUX MpOCTeiIIne cBoiicTBa. B mporecce m3ydeHHs HarIsTHOM TeOMETpHUH
3HAHUS, [TOJyYSeHHbIE 00YYarOIMMHUCS B HAYaJIbHOH IIKOJIE, CHCTEMAaTU3UPYIOTCS U PACUIUPSIIOTCS.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

CoryacHo y4eOHOMY IUIaHy B 5—6 kjaccax M3yd4aeTcsi MHTEIPUPOBAHHBIM mpeaMeT «MareMmaTuka», KOTOPbIi
BKJIIOYAET apu(METHUUYECKUN MaTepuail M HarjIsJHYI0 TEOMETPHIO, a TakK)Ke NPOIE/IeBTUUYECKUE CBEJICHUS U3
anreOpbl, AJEMEHTHI JIOTMKH M Hadaja OMHUCATEIbHOW CTATHUCTHKH.

VYueOHbIH IJIaH HA W3yYEHUE MaTeMaTHKU B 5—6 Kilaccax OTBOJAWT HE MeHee 5 y4YeOHBIX 4YacOB B HEJNENIO B
TEYEHHUE KaXKJO0ro roja



0o0yueHust, Bcero He MeHee 340 ydueOHBIX 4acoB

COIAEPXAHUE YYEBHOTI'O KYPCA (ITO TOJAM OBYUEHUA)
5 kiace

Hamypansnsie uucna u nynp

HarypamsHoe umcno. Pan watypanpabix uncen. UYwmcmo 0. M300pakeHHe HATypaJIbHBIX YHCENI TOYKAMH Ha
KOOPAMHATHOM (YHCIOBOM) MPSIMOIA.

[To3umuonHas cucteMa cCUHCIEHHS. PUMCKass HyMmMepanus Kak IPUMEP HEMO3ULIHMOHHOW CHUCTEMBI CUHCICHUS.
JecsiTmaHas cucteMa CYuCICHUS.

CpaBHEeHHE HaTypaJbHBIX YHCEJ, CpaBHCHHE HATypaldbHBIX uncen ¢ HyleM. CrmocoOsl cpaBHeHHs. OKpyTiieHHE
HaTypaJIbHBIX YHCEIL.

Ciio)keHne HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS IPH CIOKEHUU. BhlUMTaHHME Kak NEeWCTBHE, OOPATHOE CIIOKEHUIO.
YMHOXEHHE HATypaJbHBIX UHCEN; CBOWCTBA HYJs M €IMHULBI NIPU YMHOXXEHHH. /leleHme kak JelcTBHe, oOpaTHOE
yMHOXeHHI0. KOMIIOHEHTHI MEeHCTBUM, CBI3b MEXAy HUMH. IIpoBepka pe3yiapTaTa apu(METHYECKOTO IEeHCTBUS.
IlepemecTuTeNnbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS M YMHOXEHHS, pacHpeleIUTEIbHOEe CBOWCTBO
(3aK0H) YMHOJKCHHSI.

HNcnonp3oBanue OyKB 1JIs1 OOO3HAUYCHHUS HEWU3BECTHOTO KOMIOHEHTA M 3aIlMCH CBOMWCTB apU(PMETHIESCKHX
JNEUCTBUM.

Jenurenu u KpaTHbIE 4YMCJA, Pa3jloKEHUE Ha MHOkuTenu. IIpocTble um cocraBHble uucnaa. llpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9./leneHne ¢ ocTaTKOM.

CreneHb ¢ HATYpaJbHBIM IMOKa3aTeIeM. 3aIlliCh YHCIa B BUAECYMMBI Pa3psiAHBIX ClIaraeMbIX.

YucnoBoe BbIpakeHUE. BpBIUHCIEHUE 3HAYEHUM 4YHCIOBBIX BBIPAXKECHUM; MNOPSANOK BBIINOJIHEHUS JICUCTBUH.
Hcnonp3oBaHue NpH BBIYHUCICHUSX IMEPEMECTHUTEIBHOIO M COYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKCHHUS U
YMHOKEHHS, PACOPENECIUTEIBHOTO CBOMCTBAYMHOXKEHUS.

/poou
IIpencraBienue o apoOu Kak crocobe 3amucu 4vactu BennduHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHBIE |

HenpaBWwibHble npoOu. CwmemaHHash ApoOb; IPEICTaBICHUE CMEIIAHHOW NApoOM B BHJIE HENPABUIJIBHON JpoOU u
BBIJICJICHUEC IIEJIOM YacTH YHCIa €3 HENPaBWIBHOU apoOu. M300pakeHue ApOOCH TOUKAMU HAa YHUCIOBOUM MPSIMOIA.
OcHoBHOE cBO#CTBO npobu. CokpalieHue ApoOei.



ITpuBenenne npodu kK HOBOMY 3HaMeHarento. CpaBHEeHUE IpoOeii.

CrnoxeHue U BbIUMTAHUEC ApoOch. YMHOXKCHHUE U JCieHUE Npodeii; B3anMHO-o0paTHbIe Apoou. HaxoxaeHue dactu
IEJIOT0 W IIEJOr0 IO €r0 YacTH.

Jecatnanas 3anuck npooeit. [IpencraBienue AecATUUYHONW ApOOH B BUJIE OOBIKHOBEHHOM. M300pakeHHe NEeCATUIHBIX
npoOeili TOYKamMu Ha YUCI0BOM mipssmoii. CpaBHEHHUE IECSTHYHBIX JPOOCH.

ApudmMeTndecKrue qeUCTBUS C IECATUYHBIMU NPo0siMu. OKpYTIICHUE ACCITUYHBIX JPOOCH.

Pewenue mexkcmosvix 3aoau
Pemenne TEKCTOBBIX 3a/1ad apu(PMETHUSCKUM criocobom. PemreHme mormyeckmx 3anad. Pemrenme 3amgad
nepedopoOM BCEX BO3MOXKHBIX BaApHUAHTOB. MCcIOIB30BaHUE TIPHU PCIIICHUU 3aJ1a4 TAOJIUIl U CXCM.

Pemienne 3anmau, coaepskaliux 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI: CKOPOCTh, BPEMSI, PACCTOsSIHUE; 1I€HA,
KOJIMYECTBO, CTOUMOCTh. EMHUIIBI U3MEPEHUsSI: MacChl, 00bEMa, IICHBI, PACCTOSIHUS, BpEMeHHU, CKopocThu. CBsI3b
MEXIy eOWHHUIIAMU U3MEPECHUS KaXXKJIO0W BEIUIUHBI.

Pemenne OCHOBHBIX 3a/ad Ha JPOOH.

IIpencraBiieHre AAaHHBIX B BUJC TAOJHUI], CTOJIOYATHIX ITHATPAMM.

Haznaonaa zeomempus

Harnmsigaele npencraBieHus o ¢GuUrypax Ha INIOCKOCTH: TOYKa, MOpsiMasi, OTPE30K, Jyd, yTroJj, JIOMaHas,
MHOTOYTOJIBHUK,OKPY>KHOCTb, KpyT. Yrou. I[IpsamMoii, ocTpslil, Tynoi U pa3sBEepHYTHIN yIJIbL.

JnuHa oTrpe3ka, METpUUYECKHUE €OUHULbl AJIUHBL. JJIMHaA JJOMaHOU, NEepUMETP MHOrOyrojbHUKa. M3MepeHue u
IMOCTPOEHHUE YTJIOB C IMIOMOIIBIO TPAaHCHOPTHUPA.

Harnmsigaele npencraBieHuss o ¢GuUrypax Ha INUIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIBHHUK, KBaJparT;
TPEYTOJBHUK, O PABEHCTBE (PUTYD.

Hzo6paxxenue ¢uryp, B Tom uucie Ha kierdaroi Oymare. [locrpoenue koHdurypamuii m3 yacteil NpsiMou,
OKPY’KHOCTH HA HEJIMHOBAHHOM M KjeT4yaToi Oymare. lcrions30BaHNE CBOMCTB CTOPOH M YTJIOB NMPSAMOYTOJILHUKA,
KBajpara.

[Inomane MpsIMOYTOJIbHUKA U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3 IPSIMOYIOJIBHHUKOB, B TOM YHcie GUTYD,
n300paKEHHBIX Ha KjeT4yaToil Oymare. ENMMHHUIBI M3MEepeHHs TUIOIIAIN.

Harmsigaple  mpenacraBieHMsi O — MPOCTPAHCTBEHHBIX — GUrypax: MpsSMOYTOJbHBIM  Hapajuiesienuren, Kyo,
MHOTOIPaHHUKH.



WM3o0pakeHne NOPOCTEUINUX MHOTOTPAaHHUKOB. Pa3BépTkm kyO6a wu mnapauienenunena. Cosganve Mojaelei
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IMIACTHIIMHA U JIP.).
O0BEM NPsIMOYTOIBHOTO Hapajuieiicnunenaa, kyoa. Enuauner nusmepenus o0beMa.

6 xiracc

Hamypanvnole yucna
ApudmeTndeckue MOEHCTBHS C MHOTO3HAYHBIMH HATypaJbHBIMH YHCIIaMHA. UWCIOBBIC BBIPAKCHUS, ITOPSIOK
JICHCTBUI, WCIIOJIBb30BaHUE CKOOOK. lcmonb30BaHWE TIPU BBIYHCICHUSX IEPEMECTUTCIBHOTO W COYCTATCIBHOTO
CBOMCTB CIIOKEHUS u YMHOXEHUS, pacnpenenuTebHOro CBOMCTBa
ymMHOXeHUs. OKpyTIIeHHE HaTypaTbHBIX YHCEI.

HGHI/ITCJ'II/I W KpaTHBIC YHUCJIA; HanOOILIINI 06H1Hﬁ JACIIUTCIIb U HAMMCHBIIICC 0611166 KpaTHoO¢C. HGHI/IMOCTL CYMMBbI
u HpOI/ISBC,[[eHI/IH.I[e.HCHI/IC C OCTaTKOM.

/poou
OObIKHOBEHHAsI JAPOOL, OCHOBHOE CBOWCTBO JpoOH, cokpaimicHue npoOeii. CpaBHCHHE H yIOPSAOYUBAHHUE NPOOCH.

Pemenne 3amaq Ha HaxXO0XIEHHE YacTH OT IIEJIOTO M IEJIOT0 IO ero 4acTH. JIpoOHoe YucioKak pe3yibTaT NEJICHUS.
IIpeacraBienne necsiTHYHOM IpoOW B BHUJIE OOBIKHOBEHHOH APOOM M BO3MOXXHOCTBH IIPEICTABIICHUS OOBIKHOBEHHOM
Ipobu B Buae aAecATHYHOH. JlecsTuuHble [OpoOM W MeTpuyecKkas cucremMa mep. ApudmeTndeckue ISUCTBUS U
YHCIJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMHM U JICCATHUYHBIMU JIPOOSIMH.

OTtHomenue. JleseHnue B JaHHOM OTHoOLIeHHU. MacmTad, nponopuus. [IpuMeHeHre NpoNOpIUi PU pPEIIeHUH
3a7ad4.

[Tonsitne mponeHTa. Beruncienne nporneHTa OT BEIWYWHBI M BEJIMYHHBI 10 €¢ MPOIEHTY. BrIpaxkeHne MpOIEHTOB
JIECSITHYHBIMH ApoOsiMu. Pemenne 3aa4 Ha NpONEHTHl. BrIpakeHHEe OTHOIICHUS BEIMYHWH B IPOIICHTAX.

Ilonoscumensuvie u ompuyamesnvHole YUCIq
ITonoxuTtenbHbIe U OTpULlaTedbHBIC uyHcia. llensie ynciaa. Monaynp dyucia, reoMeTpUdecKkass HHTepIpeTanus
Monyisi uuciaa. M3o0pakeHne 4ncell Ha KOOPAMHATHOW mpsiMoil. UmcioBble mpomexyTKkH. CpaBHEHHE 4YHCEII.
ApudmeTnueckue ASHUCTBUS C MOJOXKUTEIbHBIMA U OTPULATEIILHBIMU YHUCIIAMH.
IIpsitMoyronpHasi cucTeMa KOOpJAMHAT Ha INIOCKOCTH. KoopawmHAaThl TOYKM Ha IUIOCKOCTH, abcuucca M OpAWHATA.
ITocTpoenne Touek u puUryp Ha KOOPJAMHATHOW ITOCKOCTH.



Bykeennvie eviparcenusn

IIpumenenne OyKB ISl 3alUCH MaTeMaTHYECKHUX BBIpAXKCHUHW W mpeuiokeHui. CBolicTBa apudMeTHUecKux
neiicTBuil. ByKBeHHbIE BBIPAaXKEHUSI U YHCJIOBbIE MOJCTAHOBKH. ByKBEHHbIE PAaBEHCTBA, HAX0XKJAEHHUE HEU3BECTHOTO
koMmmoHeHTa. DopmyIibl; GOPMYIIBI TIEpUMETPa U IIOMIAAN MPIMOYTOJIbHUKA, KBaJIpaTa, o0béMa IapaieenuIie/ia
u KyOa.

Pewenue mexkcmoswvix 3zaoau

PemieHne TEKCTOBBIX 3ajiad apuU(PMETHUYCCKHUM criocoObom. PemieHue normyeckux 3anad. PerreHue 3anav
nepedopoM BCEeX BO3MOKHBIX BapUAHTOB.

Pemienune 3anmau, copeprkalux 3aBUCHUMOCTH, CBSI3BIBAIOIINX BEJIIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; I1ICHA,
KOJIMYECTBO, CTOUMOCTh;, MPOU3BOUTEIILHOCTh, BpeMsi, 00bEM padboThl. EMUHUIIBI U3MEPEHUS: MAaCChl, CTOUMOCTH;
paccTosTHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY CAMHUIIAMH HU3MEPCHUS KaXKIOU BEITMIHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIICHHUEM, MPOIMOPIIMOHAIFHOCTHIO BEIWYWH, MPOICHTAMHU; PEIICHHE OCHOBHBIX
3ama4 Ha JapoOu u mOponeHThl. OIlCHKa W TPUKHUIKA, OKpyrJeHHe  pesyibrata. CocTaBliicHHUE OYKBEHHBIX
BEIpQXCHUI TI0 YCIIOBUIO 3amadd. lIpencTaBieHWME MaHHBIX C NOMOMIBIO Tadmuiy u amarpamm. CroyOdaTsie
IUarpaMMBI: YT€HHUE U ITOCTpoeHHE. UTeHHE KPYTOBBIX THUarpaMM.

Haznaonan zeomempus

Harnsigaele npeacraBiieHWss O (GUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4d, yroJ, JioMaHasd,
MHOTOYTOJBbHHUK,9YE€TBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY>XHOCTB, KPYT.

BzaumMHoOe pacnosiokeHue IOBYX IIPsIMBIX Ha IUJIOCKOCTH, HapalUlejibHbIE IIPsIMbIC, INEPICHIUKYJISIPHbIC
npsimble. M3mMepeHue paccTosiHUIl: MeXAy ABYyMsl TOYKAaMH, OT TOYKH OO0 HOpPsIMOM; JUIMHA MapuipyTa Ha
KBaJpPAaTHON CETKE.

Nsmepenne u DOCTpOEHHE YIJIOB € IOMOIIBIO TpPaHCOOPTHpPA. BHABI TpPEyroJbHHUKOB: OCTPOYTOJIBHBIM,
MPSIMOYTOJIBHBIM,  TYINOYTrOJbHBIH;  pPaBHOOCJAPCHHBIH, pPaBHOCTOPOHHHU.  YUeTBIPEXYyrojibHUK,  MHPUMEPBI
9eTHIPEXYrOJIbHUKOB. [IpAMOYTONBHUK, KBajapaT: HWCIIOJB30BAHHE CBOMCTB CTOPOH, YIJIOB, JUaroHajei.
HN3o0paxennereomerprniueckux ¢GUryp Ha HEJIWHOBAHHOW Oymare ¢ HCIIOJIBb30BAaHUEM IHMPKYJs, JHUHEHKH,
YroJibHuKa, Tpancnoprupa. [locrpoenus Ha kieTuyaToiibymare.

ITepumerp mMHOroyronpHuka. [ToHsiTue miomanyu GuUrypel; eIMHUIBI U3MepeHus rioianu. [TpudnmxkeHnoe
n3MepeHue miomaan GUryp, B TOM 4YHCJIe Ha KBaJApaTHOW CETKE.



ITpubmmxéHHOe HU3MEepeHHe IUIMHBI OKPYIXHOCTH, Iuiomanu kpyra. CuMmeTpus: LEHTpajlbHasi, OoceBas U
3epKaJIbHAsI CUMMETPHH.
IlocTpoeHne CHMMETPUYHBIX QUTYP.

Harysignele mpencraBieHHMs O INMPOCTPAHCTBEHHBIX (Urypax: Iapajuiesienune], KyO, npusMa, nmupamuaa, KOHYC,
nWIMHAP, map u cdepa. MzoOpakeHue npocTpaHcTBeHHBIX Guryp. [Ipumepsr pa3BEPTOK MHOTOIPaHHHUKOB, HWJIMHAPA U
koHyca. Co3maHue MoJAee MPOCTPaHCTBEHHBIX (GUTYp (M3 OyMaru, MpOBOJIOKH, IUIACTHIMHA H Jp.).

ITorsaTtne o6bpEMa; e TUHUIIBI U3MepeHus o0beMa. OOBEM MPAMO- YTOJIBHOTO mapajuiejienunesia, Kyoa.

TIAHAPYEMBIE TIPEMETHBIE PE3VJIbTATBHI OCBOEHMS TPMMEPHOI PABOYEI TTPOITPAMMEI KYPCA (TI0 TOJIAM
OBYUYEHMNS)

OcBoeHue y'-Ie6H01"O Kypca «MaremaTnka» B 5—6 KjlaccaX OCHOBHOW IIKOJIbI JOJI2DKHO obecrieunBaTh JOCTHUIKCHHUC
CICAYIOMUX MPCAMETHBIX 06pa30BaTeJ'II)HI)IX PE3yJIbTAaTOB:

5 kmacc

Yucna u évtuucienusn

1.

5.
6.

[lonnmate W TPaBUIBHO YIOTPEOIATH TEPMHUHBI, CBA3aHHBIC C HATYpPaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMU H
JIECSITUIHBIMU JPOOSIMU.

CpaBHUBaTh U YHOOPSAOYMBATH HATypaJbHBIE YHCIA, CPABHUBATH B MPOCTEHUIIUX CIydasX OOBIKHOBEHHBIEC
pOoOH, AECITUYHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM U H300paxkaTh
HaTypaJIbHBIC YHCJIa TOYKAMHA Ha KOOPAWHATHOW (YUCIIOBOM) MPSMOM.

BoimmonHsATe apudMeTHUCCKUE ACHCTBHSA C HATypajJbHBIMHA YHCIAMH, C OOBIKHOBCHHBIMHU JPOOSMH B
OPOCTEUIINX CIydasiX.

BEITOTHATE TPOBEPKY, IIPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyrysaTh HaTypalbHBIE YHCIA.

Pewenue mexcmoeswix 3aoau

1.

Pemrate TEKCTOBBIC 3a/1auu apU(PMETHYCCKUM CIIOCOOOM M C IMOMOIIBI) OPTraHW30BAaHHOTO KOHEYHOTO mepebdopa
BCEX BO3MOKHBIXBAapUAHTOB.

Pemrate 3amgauu, coaeprkaiiue 3aBHCHMOCTH, CBSI3BIBAIOIIHE BEJIMYHUHBI: CKOPOCTH, BpeMsl, PACCTOSIHHUE;
eHa, KOJINYECTBO, CTOUMOCTbD.

Hcrnonp30BaTh KpaTKUE 3aluCH, CXEMbI, TaOJHIbI, O00O3HAYCHUS



10.

11

TIpU PEUICHUH 3aJad.

ITonp30BaTbCsi OCHOBHBIMHM €AMHUIIAMU  HU3MEPEHHs:  LI€Hbl, MAcChl; PACCTOSHUSI, BPEMEHHU, CKOPOCTH;
BBIpAYKaTh OJHU €AWHHIIBI BEIIMYNHBI Yepe3 ApyTHE.

H3Bnekarh, aHAIM3UPOBATh, OLICHHUBATh WH(GOPMAIIUIO, IPEICTABICHHYIO B TaOJHWIlC, HA CTOJOYAaTON guUarpamme,
MHTEePIPETUPOBATH MPEACTABICHHBIC TaHHBIC, MUCIOJB30BAaTh JaHHBIC NIPU PEIICHUH 3ajad.

Haznaonan zeomempusn
ITonp30BaThCsl TEOMETPUUECKUMU MOHSATUSAMU: TOUKA, MpsiMasi, OTPE30K, JIyd, yTroJ, MHOTOYTOJIbHUK, OKPYXHOCTb,
KpYT.
[IpuBOaNTH IPUMEPHI OOBEKTOB OKPYIKAIOIIET0 MUPA, HMEIOIINX (DOPMY M3yUEHHBIX T'€OMETPHUUECKUX (PUryp.
Hcnons30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIAMM: BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YIOJ, BEpIINHA,
CTOPOHA, TMaroHallb; C OKPY’KHOCTBIO: pagnyc, JUAMETp, LEHTP.
H300paxarh M3y4eHHBIE IreoMeTpuyeckrne (Urypbl Ha HEJIMHOBAaHHOW W KJIETYATOW OyMare ¢ IMOMOIIBIO IIUPKYJIS
U JTUHEUKU.
HaxonuTe IIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IMOMOIIBIO JIMHEHKH, CTPONUTH OTPE3KH 3aJaHHOM
JUTMHBL, CTPOUTH OKPY>KHOCTbH 3aaHHOTO paguyca.
Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSAMOYTOJIBHHKA, KBaJpaTra Ul WX HOCTPOCHUS, BBIYHUCIICHUS
MJIOIAN U IepUMETpa.
Beraucaste mepumeTrp W IUIOMIAAb  KBajpara, NOpsIMOYIOJdbHHKA, (GUrYp, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM umciie GUryp, m300pakeHHBIX Ha KJeTd4aToil Oymare.
[Tonp30BaThCSI OCHOBHBIMH METPHYECKUMH CAMHHUIIAMH W3MEPEHUS JJIWHBI, TUIOIIAJN; BBIPAXXATh OJHU €IHMHHIIGI
BEJIMYHUHEBI Yepe3 ApyTHE.
Pacno3naBath napaJsjieJenuIe/I, KyO, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIINHA, peOpO TpaHb,
W3MEpPEHUs; HaXOAUTh U3MEPEHUsITapaJuIeIIeNInIe a, Kyoa.
Berauciaste 00béM KyOa, mapaiiesenuIiiesla Mo 3aJaHHBIM H3MEPEHHSIM, NOJb30BAaThHCSI €AWHHUIIAMU
U3MEepeHHUsl 00beMa.

. PemiaTte Hec1oXHBIC 3ajadyu Ha HU3MCPCHUC T'COMCTPUYCCKHUX BCIIMYUH B MNPAKTHUYCCKUX CUTYaALUAX.



6 KJ1acc

Yucna u epruucienus

1. 3HaTh M NOHMMATh TEPMHUHBI, CBS3aHHBIC C Pa3jIMYHBIMH BHJIAMH 4YHCE]I U cloco0aMM HX 3aIucH,
MEePEeXOaUTH (€CIIM STOBO3MOYKHO) OT OAHOHN (OPMBI 3alMCH YHCIa K APYrOH.

2. CpaBHUBaTh U YIOPSAOOYMBATH IeJIbIC YHCIIA, OOBIKHOBEHHBIC M NECSITHYHBIC APOOH, CpaBHUBATH YHCIIA
OJIHOTO M Pa3HbIX 3HAKOB.

3. BbmmonHsATH, codeTass yCTHBIE M NUCHBMEHHbIE NPHUEMBI, apu(PMETHUYSCKUE IEHCTBUSI C HATYpaJbHBIMH H
LIEJIBIMH YUCIIaMH, OOBIKHOBEHHBIMHU M JECATHYHBIMH NPOOSMH, ITOJOKHTEIBHBIMH W OTPULATEIBLHBIMU
YHCIaMH.

4. BplMUCIATH 3HAYCHHUS YHCIOBBIX BBIPA)KCHUH, BBINOJHITh NPUKHJIKY W OLEHKY pe3yjibTara
BBIYHMCICHUM; BBINOJHATH NpeoOpa3oBaHUs  YHUCIOBBIX  BBIPAKEHHI Ha  OCHOBE  CBOWCTB
apuPMETHIESCKUX ACUCTBUIA.

5. CoOOTHOCUTH TOYKY Ha KOOPAHMHATHON NIPSIMOH C COOTBETCTBYIOIIMM €H YHCIOM U H300paXkaThb 4YHCIa
TOYKaMH Ha KOOPJAWHATHOHN NPSIMOMN, HaXOAUTh MOJYJIb YHCIIA.

6. COOTHOCUTBH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJIUHAT C KOOPAUHATAMH 3TOH TOYKH.
7.  OKpyTIATH LENbIe YHcia U ASCITUIHBIC TPOOH, HaXOIUTh IPUOIIMKSHUS YHCE.

Yucnogvle u OyKEEHHbIE GbIPAIICCHUS

1. TloHumarp U ynoTpeOJIsITh TEPMUHBI, CBSI3aHHBIC C 3aIMCHIO CTENICHHM YHCJIa, HAXOJHMTh KBaJApaT U KyO yucia,
BBIYHMCIISITh 3HAUEHUsI YHUCIOBBIX BBIPAKEHUN, COAEPIKAIIUX CTEHEHHU.

2. Tlosnb3oBaThes NMpU3HAKAMU JEIUMOCTH, PACKIAAbIBATh HATYPAJIbHBIC YHCJIAa HAa MPOCTHIE MHOYXHUTEIIU.

3. Tlomp3oBaThcst MacmITaboOM, COCTABISITH MPOIOPLUMH M OTHOIIEHMs. Vcmonp3oBath OYKBBI UIsi OOO3HAYCHMS
qHCceN TIPU 3alIMCH MAaTEMaTHYECKUX BBIPAKCHUH, COCTABIISITE OYKBEHHBIC BBIpaXXCHUS M (DOPMYJIBI, HAXOIUTH
3HaueHUsI OYKBEHHBIX BBIPAKCHUH, OCYLIECTBIIsIsI HEOOXOMMBIE ITOJICTAHOBKA U NpeoOpa3oBaHus.

4. HaxoauTh HEW3BECTHBIH KOMIIOHEHT pPAaBEHCTBA.

Peuienue mexcmoswvix 3aodau

1. Pemate MHOTOIIATOBBIC TSKCTOBBIC 3aaui apU(PMETUICCKUM CIIOCOOOM.

2. Pemarp 3aj1a4u, CBSI3aHHBIC c OTHOIIICHHUEM, MPOMOPLIHOHATBLHOCTHIO BEJIUYMH,
MPOLIEHTAMH; peIlaTh TPHU



e

6.

OCHOBHBIC 3aJ1a4d Ha APOOM W TIPOIICHTHI.

Pemrate 3agaumn, comepikaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI. CKOPOCTH, BPEMsl, PAcCCTOSHUE, IICHA,
KOJIMYECTBO, CTOUMOCTB; TPOU3BOJUTEIIFHOCTh, BpeMsi, 00béMa paboThI, UCIIONB3Yysl apuPMeTHIecKrue IeHCTBUS,
OLICHKY, TPUKHUAKY; ITOJIF30BATHCSl €IMHUIIAMU H3MEPECHUSI COOTBETCTBYIOIINX BEIIMIHH.

CocrtaBisaTe OyKBEHHBIE BBIPKCHHUS II0 YCJIOBHIO 3aJadH.

H3Bnekats nH(OpMALNIO, TIPEACTABICHHYIO B Ta0IWIaX, Ha JIMHEHHOMW, CTOI0YAaTON MM KPYroBO# auarpaMmax,
MHTECPIPETHPOBATH MPE/CTABICHHBIC JaHHBIC; UCIIOIb30BaTh JaHHBIC TP PCIICHUH 3a/ad.

[IpencraBnsaTh MHGOPMALIHIO C IIOMOIIBIO TaOIHIL, IMHEHHON M CTOJIOYATONW AUarpaMM.

Haznaonaa zeomempus

1.

[TpuBoANTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO0 MUPA, UMEIOIINX (DOPMY HU3YyUEHHBIX T'€OMETPHUUECKHX IUIOCKHUX WU
MIPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PaBHBIX U CHMMETPHUUIHBIX (PUTYP.

N300paxkaTh ¢ MOMOIIBIO IUPKYJIS, JIUHEHKH, TPAHCTIOPTUPA Ha HEJIIMHOBAHHOW M KJIETUYATOW Oymare M3y4deHHBIC
IUIOCKHE reoMeTprudeckre GUrypsl 1 KOHQUTrypamuu, CUMMETPUYHBIE (DUTYPHI.

[Tonp30BaThCsl T€OMETPUUYSCKUMH MOHSTHSIMH: PaBEHCTBO (UTYyp, CHMMETpPHS; HCIOJIb30BaTh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETpPHEI: OCh CUMMETPHUHU, LIEHTP CUMMETPUH.

HaxonuTe BEJIUYMHBI YIJIOB U3MEPEHHUEM C IIOMOILIBIO TPAHCIOPTUPA, CTPOUTH YIJbl 3aJaHHOU BEJIWYUHBI,
MOJb30BaThCs IIPU PELICHUM 3aJad IpagyCHOM MEpoul YIJIOB; pacllO3HaBaTb HAa 4YEPTEXKaxX OCTPbIM, MNPSMOH,
pa3BEepHYTHI U TYIOM YTJIEL.

BeruncnsaTte nnaMHy J0MaHOM, HNEPUMETP MHOIOYTOJIBbHHMKA, ITOJB30BAThCs €AWHULAMH HW3MEPEHHUS JUIHUHBIL,
BbIpakaTh OJHUEAUHUIBI U3MEPEHUS UIMHbI Yepe3 Apyrue.

HaxoauTtek, UCTIONB3ysl 4EpPTCIKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMsSI TOYKaMH, OT TOYKH 0
OpsIMOM, JUIMHY IIyTH Ha KBaApaTHOUW CETKe.

Brerauciste miomans GUryp, COCTaBJICHHBIX U3 HPSIMOYTOJIBHUKOB, HCHOJIBL30BaTh pa3OueHue Ha
OpsIMOYTOJIBHUKH, Ha paBHBIC (PUTYpHI, JOCTpaWBaHHUE IO INPSIMOYTOJIBLHHUKA; ITOJIB30BATHCS OCHOBHBIMU
€AMHUIIAMHUHU3MEPEHUS IJIOIAAH; BBIPA’KaTh OJHU €AWHUIbI U3MEPEHUS IUIOIAAU Yepe3 ApyTUe.



10.

11.

Pacno3HaBaTh Ha MOIENAX M H300PKCHHUSAX NUPAMHIy, KOHYC, LMJIHHIpP, HCIOIB30BaTh  TEPMHUHOJOTHIO:
BepIIMHaA, pedpo, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N306paxarth Ha KiIeT4aTOH OyMare npsiMOYyTOJIbHBIN Mapajuieeures.

Berauciaste 00bEM OpsIMOYTOJIBHOIO Hapajuiejienuiieia, Kyba, MoJib30BaThbCsi OCHOBHBIMHU €IWHHUIIAMHU
u3MepeHUsT 00bEMa; BRIpaXKaTh OJHU CIUHUIIBI U3MEPEHHsI 00beMa depe3 ApyTrHe.

PemaTh Hec0KHBIE 3a7]a4M HA HAXOXKJACHUE T€OMETPUUECKUX BEJIUYUH B MPAKTUUYECKUX CHUTYAIUsIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 kaace

Ne i/

HaumeHoBaHnue pasnesioB u
TeMIPOTrpPaMMBbl

KoanuecTB
04acoB

JJIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchl

HatypanbHble yncina.
/TeficTBHA ¢ HATypaIbHBIMUYHCIAMH.

43

http://school-collektion.edu/ru

PEIIL
http://fcior.edu.ru,

http://www.bymath.net

Harnsannas reometpus. JIuauu Ha
TUIOCKOCTH.

12

http://school-collektion.edu/ru

POII
http://www.bymath.net
http://fcior.edu.ru,

OOBIKHOBEHHEIE JIPOOH.

48

http://school-collektion.edu/ru

http://www.bymath.net

http://fcior.edu.ru,

POIII

Harnsanas reometpus.
MHOroyroiasHuKH.

10

http://school-collektion.edu/ru

PDOILI
http://www.bymath.net

http://fcior.edu.ru,

Harnsanas reometpust. Tena u
(bUTYpBHIB IPOCTPAHCTBE.

http://school-collektion.edu/ru

POII
http://fcior.edu.ru,

http://www.bymath.nethttp://s

chool-collektion.edu/ru

IToBTOpeHue n 0600MIIeHNE.

10

http://school-collektion.edu/ru

POII
http://fcior.edu.ru,

http://www.bymath.nethttp://s

chool-collektion.edu/ru
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TEMATHYECKOE IINTAHUPOBAHHME

6 KJacce

Ne
n/n

HanmeHnoBaHue pa3iesioB U TeM
NPOrpaMmblI

KoaunuyecTBo
YacoB

DJIeKTpOHHbIe (HH(POBHIE)
o0pa3oBaTe/bHbIEPECYPChI

HatypanpHbleuncna.

30

http://school-collektion.edu/ru

PEIT
http://fcior.edu.ru,

http://www.bymath.net

Harnannas reometpus. IIpsamelie Ha
IJIOCKOCTH.

http://school-collektion.edu/ru

PEIIL
http://fcior.edu.ru,

http://www.bymath.net

Hpobu

32

http://school-collektion.edu/ru

PEIIT
http://fcior.edu.ru,

http://www.bymath.net

Harnsanas reomerpusa. CummeTpusi.

http://school-collektion.edu/ru

POIII
http://www.bymath.net

http://fcior.edu.ru,

Bripakenust ¢ 6ykBamH.

http://school-collektion.edu/ru

POII
http://fcior.edu.ru,

http://www.bymath.nethttp://school-

collektion.edu/ru

Harnsgnas reomerpus. @urypsl Ha
IIJIOCKOCTH.

14

http://school-collektion.edu/ru

PEIT
http://fcior.edu.ru,

http://www.bymath.net

IlonoxurenbHbBIE U OTpULATCJIBHBIC
qucia.

40

http://school-collektion.edu/ru

PEI
http://fcior.edu.ru,

http://www.bymath.net

HpCI[CTaBJ'IeHI/Ie JaHHBbIX.

http://school-collektion.edu/ru

PEI
http://fcior.edu.ru,

http://www.bymath.net

Harnsanas reomerpust. @urypsl B
IIPOCTPAHCTBE.

http://school-collektion.edu/ru

PEI
http://fcior.edu.ru,

http://www.bymath.net

10

IToBTOpenue, obo0IICHHE,
CHCTEMATU3AIUSA

20

http://school-collektion.edu/ru

POIII
http://fcior.edu.ru,

http://www.bymath.nethttp://school-

collektion.edu/ru
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJTEBPA». 7-9 KJIACCBI

HEJA U3YYEHUSI YYEBHOT'O KYPCA

Anrebpa sBISIESTCS ONHUM U3 OIOPHBIX KYpPCOB OCHOBHOW IIKOJBI: OHAa OOECHeYMBaeT H3y4YCHHE JIPYTHX
JHCIUIUINH, KaK €CTECTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTApHOTO IIUKJIOB, €¢ OCBOCHNE HEOOXOIMMO IS MTPOJOJDKEHUS
00pa3oBaHMs U B IMOBCEIHEBHOW >KM3HHU. Pa3zBuTHe y 00ydYaromunxcsi HAyYHbBIX MPEJICTABICHHUI O MPOUCXOXKICHUH H
CyLIHOCTH aireOpandeckux abcTpakiuii, cCrioco0e OTpakeHUsI MaTEeMaTHYeCKON HayKOH SIBJICHHMII | IPOLIECCOB
B IIPUPOJIE U OOIIECTBE, POJIM MAaTEMaTUUECKOI'O MOJCIMPOBAHMS B HAYYHOM MO3HAHUU MU B MPAKTHKE CIIOCOOCTBYET
(opMupoBaHUIO HAYYHOTrO MHUPOBO33PEHUS U KAa4ECTB MBIIIJICHUS, HEOOXOAUMBIX JUIs aJanTallMd B COBPEMEHHOM
undpoBoM obmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM obOecrieunBaeT pa3BUTHE YMEHUs HAOII01aTh,
CpaBHUBAaTh, HAaXOIWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTb CBOM JCHCTBHUS M BBIBOJABI, (popMynnpoBaTh yTBepkaeHus. OcBoeHne Kypca aiareopsl odbecrieunBaet
pa3BUTHE JIOTUYECKOrO MBIIUICHHUS OOYyYalOIIMXCs: OHU WCHOJIB3YIOT ASAYKTHBHBIC U WHIYKTHBHBIC PAcCyXICHHUS,
000011IeHNe W KOHKPETH3alMIo, adcTparnpoBaHne W aHaimoruto. OOydeHue anredpe MpenrnosiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEILHOW NIESITEIBHOCTH O0YyYalomMXCsl, MMO9TOMY CaMOCTOSITEIILHOE PELICHHUE 3a/7a4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS peau3alreil AesiTeIbHOCTHOIO TPUHIUIIA O0y4eHUsI.

B crpykType mnporpammel ydeOHOTo Kypca «AnredOpa» OCHOBHOW MIKOJIBI OCHOBHOE MECTO 3aHUMAlOT
COJIepIKATEIIbHO-METOIMUECKHE TUHUH: «Uuciia U BBIYUCICHUS»; «AJIreOpandecKue BBIPAKEHUS;

«YpaBHEHMS U HEpaBEeHCTBa»; «DPyHkumnm». Kaxxkaas u3 3TUX colepKaTeIbHO-METOAUYECKUX JIUHUN pa3BHUBaeTCAd Ha
MPOTSHDKEHUH TPEX JIET U3YUCHHsSI Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich U B3aUMOJACHCTBYSI C NPYTMMH €T0
IMHUAMH. B Xone m3ydeHus Kypca OOy4aromIuMCsl IPUXOAUTCS JIOTHYECKH PacCy IaTh, UCIOJIB30BaTh TEOPETHKO-
MHOYXECTBEHHBIH $3bIK. B CBsI3M C THM Iie1eco00pa3HO BKIIOYUTH B IMPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
NIPOHU3BIBAIOIIE BCE OCHOBHBIE Da3[eibl MAaTEeMaTHYECKOrO OOpa30BaHUS U  CIOCOOCTBYIOIIHME  OBJIAJEHUIO
00y4JalomMMHACSI OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOro s3bIKAa. TakuM 0O0pa3oM, MOXKHO YyTBEp)KAaTbh, 4YTO
COZEepKATEIBbHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca

«AJnreOpay SIBJISIETCSI €r0 MHTETPUPOBAHHBIN XapakTep.

Copaepxanue TUHUU «Yucia M BBIYUCICHUS CIYKUT OCHOBOW JJIsl JAaJdbHEHIIIETO W3Yy4YCHUS MaTEeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y OOYy4YaIOIIMXCSl JIOTHYECKOIO0 MBIIUICHHs, (OPMHUPOBAHUIO YMEHHS I10Jb30BaThCS
AITOPUTMAaMHM, a TaKXe IPHOOPETEHNUIO NMPAaKTHYECKUX HABBIKOB, HEOOXOJAWMBIX /I TTOBCEIHEBHOM >KH3HH.
Pa3BuTne noHsATHS O 4YMCIIE B OCHOBHON HIKOJE CBSI3aHO C pallMOHAJIbHBIMU u HppPaALUOHAIBHBIMHA

quciiaMH, (POPMUPOBAHUEM IMPEJICTABICHUNH O JACHCTBUTEIBHOM 4YHCIIe. 3aBepllieHUue
OCBOEHUSI YMCJIOBOU JIMNHUU OTHECEHO K CTapliieMy 3BeHY o0Iero oopa3oBaHUsI.

ConepxkaHue [BYyX aireOpamdecKnx JIMHUH — «AJreopandeckue BBIPAKEHUS» W «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (DOPMHUPOBAHUIO Y O0YUAIOIIMXCSI MAaTEMaTHYECKOTO arnapara, HeoOX0AUMOro JJIst
pelieHus 3amad MaTeMaTHKH, CMEXHBIX IMPEAMETOB M MPAaKTUKO-OPHEHTUPOBAHHBIX 3a7a4. B ocHOBHON mikoie
y4eOHBIH MaTepHal IPyHIUPYETCs] BOKPYT PAllMOHAIBHBIX BBIpOXKEHUH. Anredpa IeMOHCTPHUPYET 3HAYCHHE
MaTeMaTHKM KakK sI3bIKa JJIsI IIOCTPOCHMS MaTeMaTHYeCKHX MoJeneil, OmHUCaHus TMPOILECCOB M SBICHUI
peanpHOTO MHpa. B 3amaum oOydeHus anrebpe BXOISIT Tak)Ke MalbHEHIIee pPa3BUTHE aJTOPUTMHUYECKOTO
MBIIJIEHUsI, HEOOXOIMMOTO, B YAaCTHOCTH, JJIsI OCBOCHHs Kypca HH(GOPMAaTHKH, M OBJIAJCHHE HaBBIKAMU
JIeAyKTUBHBIX paccyxjaeHui. [IpeobpazoBanne CHMBOJIBHBIX ()OPM BHOCHUT CBOH crienuduuecknii BKIJIan B
pa3BUTHE BOOOpaXEHHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanne (QpyHKIHOHAIBHO-TPAa(UISCKON JIMHUN HAIICJICHO Ha ITOJIydeHHE IMIKOJIbHUKAMHU 3HAHWI O (PyHKIIHMSIX
KaK BaKHEHIIEH MaTeMaTHYeCKON MOJEIW JUISl ONHMCAHUS M HMCCIIEIOBAHUS Pa3sHOOOPA3HBIX MPOIIECCOB U SIBIICHUI B
npupose u obdbmiectBe. l3ydeHune 3TOro  Marepuajga  CIIOCOOCTBYET  PasBHTHIO Yy OOYYarONIMXCS YMEHHS
WCIIOJIb30BaTh pAa3IMYHBIC BBIPA3UTEIbHBIE CPEACTBAa fA3bIKa MAaTEMaTHKH — CJIOBECHBIC, CHMBOJIMYECKUE,
rpaduueckre, BHOCUT BKJIaZ B (OPMHPOBAHHWE IPEACTABICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBWIN3AIUNA H
KyJABTYPBHI.

MECTO YUYEBHOT'O KYPCA B YYEBHOM I1JIAHE

CormacHo ydyeOHOMY IlaHy B 7—9 Kilaccax wu3ydaercsi y4eOHBIM Kypc «AnreOpa», KOTOPBIM BKIIOYAET

CJIEIYIOIINE OCHOBHBIE Pa3/ieiIbl CoZlep KaHUSI: «Yucna u BBIYUCIICHUS,
«AnrebpandyecKue BBIPAKCHUS», «YPABHCHUSI U HCPABCHCTBA,
«DyHKIIUN.

V4eOHbBIN TJIaH Ha U3yYCHHE anreOpel B 7—9 Kjaccax OTBOJIHUT HE McHee 3 yuyeOHBIX YacOB B HEJNCIIO B
TCUYCHHUE KAXKIOTO0 roia 00y4YeHUsl, BCEro 3a Tpu roja oOydeHuss — He MceHee 306 ydeOHBIX



qacCcoB.

COJAEP KAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYUYEHHUA)
6 KJace

Yucna u eviuucnenus
PannonansHele 4ncna

JpoOu OOBIKHOBEHHBIE M JECSITUYHBIC, NEpexoa OT OAHOW ¢opmbl 3anmucu Apobeit k apyroit. [lonsitue
panMoOHAJIBHOI'O YHCIIa, 3alIUCh, CPABHEHUE, YHOpPSIIOUUBAHUE  pallMOHAJIbHBIX YHCE.
ApudmeTnaeckre ASUCTBUS C pallMOHAIBHBIMHU YHCIaMHU. PemieHne 3amad W3 pealbHON NPAKTHKM Ha YacTH, Ha
npoou.
CrerneHp C HaTypaJIbHBIM IIOKA3aTeJIEM: OIpEJeICHHE, TpeoOpa3oBaHre BBIPAKCHUN HAa OCHOBE OIpEICIICHUS,
3anych OOJBIINX 4YHcell. [IponeHTHl, 3almuch MPOLIEHTOB B BHUJE ApoOM M ApoOM B BHUIE IIpO LEHTOB. Tpwu
OCHOBHBIC 33J]JaUM Ha MPOILEHTHI, pElIeHHE 3a7a4 U3 peanbHOl npakTuku. IIpyMeHeHne Npu3HaKoB JAE€IUMOCTH,
pa3yIoKEeHWE HAa MHOXXHUTENIM HaTypaldbHBIX YHcell. PeanbHbIEe 3aBUCHMOCTH, B TOM 4YHCIE OpsMasi U oOpaTHas
MIPONOPIIUOHATIBHOCTH.

Anzebpauueckue evlparxcenus

HepeMEHHLIe, YHUCJIIOBOC 3HAYCHUC BBIPAKCHUA C HepeMeHHOi/JI. HOHyCTI/IMBIe 3HaA4YCHUs NEPpEMECHHBIX.
IlpencraBieHre 3aBUCUMOCTH MEXJy  BEIHMYMHAMH B BuJae  (Gopmysbl.  Beraucienus no Qopmyam.
TIpeobpazoBaHre OyKBEHHBIX BBIPAKCHUM, TOXKJASCTBEHHO pPaBHBIC BBIPKEHUsI, MpaBuia MpeoOpa3oBaHUsI CYMM
U NpPOM3BEACHMI, IpaBuia pPACKPBITHUS CKOOOK W TMpHUBEICHHUS NOJAOOHBIX ciaraeMbix. CBOMCTBAa CTEIEHU C
HaTypaJlbHBIM IIOKa3aTCJICM. O,HHO'—IJIGHI)I 1 MHOTI'OYJICHBI. CTeHeHb MHOI'OYJICHA. CHO)KCHI/IG, BbIYNTAHUEC, YMHOXCHUC
MHOTO4JICHOB. DOPMYJIBI COKPAIIEHHOI0 YMHOXEHHUsI: KBaJpaT CyMMbI M KBajJpaT pa3HocTu. dopmyia pa3HOCTH
KBaapaToB. Pa3oeHne MHOTOWICHOB Ha MHOXKHUTEIIH.

Ypasnenua

VYpaBHeHUE, KOPEHb ypaBHEHUsI, IpaBuiia NpeoOpa3oBaHusl YpaBHEHHUS, paBHOCUJIBHOCTh YpaBHECHHUIA.

JIuneiiHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YHUCIO KOPHEW JMHEHMHOro ypaBHEHMs, pELIEHUE JIMHEWHBIX
ypaBHeHuii. CocTaBlieHHEe ypaBHEHUN IO yCIOBHIO 3aJauyn. PellieHne TeKCTOBBIX 3a/1a4 C TMTOMOIIBI0 YpaBHCHHH.

JluneiiHoe ypaBHeHHME C JByMsl NEpeMEHHBIMH W ero rpaduk. Cucrema JByX JMHEHHBIX YpaBHEHHH C JABYyMsl
IepeMeHHbIMU. Permenne cucrem ypaBHEHMH cIocoOOM MOACTAHOBKH. [IpuMephl pemieHusi TEeKCTOBBIX 3aaad C
MOMOIIBIO CHUCTEM YPaBHEHHUIA.

Koopounamuer u cpagpuxu. @yuxyuu

Koopaunata Toukn Ha TIpsMOW. YucCIOBbIE TNPOMEXKYTKH.
Paccrosinue mexny AByMsi TOYKaMU KOOPAUHATHOWU IIPSIMOU.

[IpsimoyrosibHasi cucremMa koopauHat, ocu OX u Oy. Abcuucca U OpJiMHaTa TOYKH Ha KOOPJAUHATHON IJIOCKOCTH.
IIpumeps! rpadukoB, 3amaHHBIX (Qopmynamu. UrteHune rpadgukoB peanbHbIX 3aBHcuMocTteil. [lonsitme ¢GyHKINM.
I'papuk pynknuu. CoiictBa ¢yHkuwmii. JIuneiinas ¢dynkuus, e¢ rpaduk. ['papuk dyHxkoum y = | x |
I'paduueckoe permeHne TMHEHHBIX YPaBHCHHUI U CUCTEM JIMHCHHBIX YpaBHCHHUH.

7 xJjaacc

Yucna u eviuucienus

KBanparueiit kopenb wu3 uyuncna. [lonsitue o060 wuppanmoHanbHOM uywncie. JlecaTHYHbIE TPHUOIMKESHUS
UppalvOHAJIbHbBIX YHCECII. CBOﬁCTBa apI/I(l)MeTI/I‘IeCKI/IX KBaApaTHBIX KOpHefI u X IHPHUMCHCHHUE K
MpeoOpa30BaHNUIO YHCIOBBIX BBIPAXKSCHNUI M BBIYUCICHUSIM. [[eICTBUTEIBFHBIC dHUCA.

CTCHCHL C LICJBbIM ITOKAa3aTeJIEM U Gé CBOﬁCTBa. CTaH,Z[apTHaH 3aIlIUCh 4YHCJIa.

Anzcebpauueckue evipasrcenus

KBanpaTHbIil TpEXUJIeH; pa3JIOKCHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckasi Jpobb. OCHOBHOE CBOHMCTBO anreOpawmdeckoi apoOu. ClokeHue, BBIYUTAHUE, YMHOXKEHUE,
JIeJICHHE alireOpandecKkux JpoOeii. PanimoHambHbIe BBIpAXKSHUS U UX MPeoOpa3oBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHue, gopmylia KOpHEH KBaapaTHOTro ypaBHeHHus. Teopema Buera. Perienne ypaBHEHHH,
CBOJAIINXCS K JIMHCHHBIM U KBaJIpaTHBIM. [Ipocreiimme npoOHO-paliOHAIBHBIC YPaBHCHHUS.

I'paduueckas MHTEpHpEeTallUs YPAaBHCHUN C JABYMsI NCPEMCHHBIMHU M CUCTEM JIMHCHHBIX yPABHCHUU C JABYMs
IIepeMeHHBIMHA. [IpuMeps! penreHnss CUCTeM HEIMHEWHBIX YpPaBHEHWHM C OBYMs NEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3a7lad ajlreOpamdecKuM CIIOCOOOM.

YucnoBble HEpAaBEHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ oaHONM mepeMeHHOW. PaBHOCHMIIBHOCTH  HEPAaBEHCTB.
JIunelinple HEpaBeHCTBA C OJHOW TepeMeHHOW. CHCTeMbl JIMHEHWHBIX HEPABEHCTB C OJHOW MEepPEeMEHHOM.

Dyukyuu

ITonsitne  ¢pynkumu. OOIacTh omnpeneiaeHuss W MHOXXeCTBO3HaueHWH (GyHKIHU. CriocoObl 3aIaHus
pyHKIIHAH.

I'paduk pynkmmu. Urenune cBOWCTB QYHKIHNH MO €€ rpaduKy.



IIpumepsl rpaduikoB (PyHKIHH, OTPa)KaIOMHUX PEATbHBIC IMPOIECCHI.

DyHKIHH, OMUCHIBAIONINE IPSIMYIO U OGPATHYIO POIOPIHOHAILHEIC 3aBUCUMOCTH, HX rpaduku. OyHKiuny = X,

y = x},y = x, y =lxI. ['paduueckoe perieHne ypaBHEHHH M CHCTEM yPaBHEHUIA.,

8 ki1ace

Yucna u eviuucnenus
JleficTBUTENbHBIE YUCTA

PanmoHanpHbIC YHCIa, UPpPAIMOHAIBHBIC YHCIIA, KOHCYHBIC W OCCKOHCYHBIC NCCATUYHBIC NPoOU. MHOXKECTBO
JICHCTBUTEIIBHBIX YHCEIT, JCHUCTBUTEIIBHBIC YHCIIA KaK OCCKOHEUYHBIC JCCITUYHBIC ApoOu. B3auMHO OJHO3HAYHOE
COOTBETCTBUE MEXKAY MHOKECTBOM JIE€HCTBUTENBHBIX YUCEI U KOOPAUHATHON HPSMOIL.

CpaBHEeHHE ACHCTBUTEIBHBIX YHCEN, apu(METHUYSCKHEe IEeHCTBUS C ASHCTBUTCIFHBIMU YHCIIAMH.

W3mepenusi, npuOIMKeHns], OLEHKA
Pa3Mepbl 00BEKTOB OKPYIKAIOIMIETO0 MUPA, JJIUTCIBHOCTHh IPOIIEC- COB B OKPYIKAIOIIEM MHpE.

IIpubmmkéHHOE 3HAUYEHWE BEIIMYWHBI, TOYHOCTH OpHOMmkeHus. OkpyrieHne uncen. [Ipuknaka M OIleHKa
pe3yJIbTaTOB BBIYUCIICHHUIA.

Ypasnenua u nepasencmea
VpaBHeHus ¢ OJHOM NEPEMEHHON
Jluneilinoe ypaBHeHUe. PenieHne ypaBHEHUM, CBOASIIMXCSI KIIMHEUHBIM.
KBanpatHoe ypaBHeHme. PemieHune ypaBHEHMM, CBOASIIUXCS K KBaApaTHBIM. bHKBagpaTHOE ypaBHEHHE.
ITpumeps! perteHnst ypaBHEHHUN TPEThEH M YETBEPTOU CTEIIEHEH Pa3I0KEHNEM HAMHOXHUTEIH.
Pemenne npoOHO-panMOHAIBHBIX YypaBHEHUH. PelieHne TEKCTOBBIX 3a7ad aiaredpandecKum
METOJIOM.
Cucremsl ypaBHEHHH
YpaBHeHuEe ¢ IByMs MEPEeMEHHBIMH W ero rpaduk. PenieHuecucreM ABYyX JIMHEHHBIX YypPaBHEHUHM C JByMS
nepeMeHHbIMU. PelieHue cucrteM IBYX YpaBHEHHUM, OJHO W3 KOTOPBIX JIHMHEHHOE, a Ipyroe — BTOPOM CTEIICHH.
I'pacpuueckas nHTEpIIpETANs CUCTEMBI yPaBHECHUN C IBYMSI IIEPEMEHHBIMH.
Pemenne TEKCTOBBIX 3ajad aare0OpandeckKuM CIOCOOOM.
Hepasencrsa
YucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemenune nuHeNHBIX HEPABEHCTB C OJHOM NepeMeHHON. PelieHuecucTeM JUHEHHBIX HEPaBEHCTB C OJHOM
nepeMeHHo#. KBanpaTtHsie

HepaBeHCTBa. | paduueckass MHTEpHpeTAlIMSI HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS TIEPEMEHHBIMH.

Dynkyuu
KBanparuunas ¢pyHkuus, e¢ rpaduk u cBoiictsa. Ilapabosa, K0- OpAUHATHI BEPUIMHBI 1apadobl, OCh
CUMMETPHUH MMapadoIbl.

I'papuku ¢ynxkumit: 'y = kx, y = kx + b, y=x/x, y=xy = X,y = |x| u ux CBOMHCTBA.

'Iugfﬂ_oebte nocneoosamenbHOCMU
OnpenernieHre U CrOCOOBI 3aJaHKs YHUCIIOBBIX TTOCIEN0BATENEHOCTEN

TTousitue YHCJIOBOU MOCIe0BaTEIILHOCTH. 3ananue MOCJIe0BaTEIILHOCTH PEKYpPPEHTHOM
opmymoit u popmMysIoi N-ToO WiIeHA.
ApudmeTnyeckas ¥ TeOMETPUUECKAS TPOTPECCHH

Apudmerndeckass U TeoMeTpudeckass mporpeccur. DopMyssl N- To dieHa apudMeTHIeCKOH U TeOMEeTPUISCKOH
porpeccuit, CyMMBbI IIEPBBIX N YJIECHOB.

W3o0paxkenne 4ieHOB apu(PMETHIECKON U TeOMETPHUYESCKON MPOTPECcCCHil TOYKaMH Ha KOOPJIMHATHOHW INIOCKOCTH.
JInHelHbIN 1 SKCIOHEHIUAbHBIN pocT. Cl0XKHbIE NPOLIEHTHI.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI IPUMEPHOM PABOYE ITPOI'PAMMBI KYPCA (ITO
TFOJAMOBYYEHUS)

OcBoenne yudeOHOro Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3zoBaHWs JOJDKHO obOecreduBaTh
JIOCTH)KEHHUE CIIEAYIOIMUXIIPEAMETHBIX 00pa30BaTe/IbHbIX PE3YJIbTaTOB:

7 Kiaacce

Yucna u epiuucienus

— BemmonsHsTh, codYeTas yCTHBICE W IIMCBMCHHBIC IIPUCMBI, apU(PMETHUYCCKHUEC OCUCTBUSI C
palMOHAIBLHBIMH YHUCIIAMHU.

— HaxoauTh 3HAYEHUsI YUCIOBBIX BBIPAKCHHI; MPUMEHSITh Pa3HOOOpPA3HBIC CIIOCOOBI M MPHUEMbI BBIYHCICHUS
3HAYCHHH POOHBIX BBIPAKCHUN, COACPIKAIINUX OOBIKHOBECHHBIC U JICCATUYHBIC IPOOH.

— Ilepexomuts OT onmHOW (GOPMBI 3amucH dYHCE K Jpyroi (mpeoOpa3oBBIBATH ACCITUYHYIO NpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHIHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITHIHYIO IpOOh).

— CpaBHHBaTh W YHOPSIOYHMBATH PAIlMOHAIBHBIC YHCIIA.



OxpyTisiaTh 4YuCHa.
BBITTONHATE MPUKUJKY U OLCHKY pPe3yJbTaTa BHIYUCICHUMN,0IICHKY 3HAYCHUN YHCIIOBBIX BBIPAXKCHUIA.

BeInonHATE ASHCTBHSI CO CTENCHSIMH C HATYPAJIbHBIMHU ITOKa3aTEIISIMHU.

I[IpuMeHATs NPU3HAKH JSJIUMOCTH, PA3JI0KSHUE Ha MHOKHUTEIHHATYPaJIbHBIX YHCEI.

Pewrath mpakTUKO-OPHEHTUPOBAHHBIC 3aJa4Yd, CBSI3aHHBIC C OTHOIICHHEM BEIHYHH, MPOMOPIHOHATBHOCTHIO
BEJIMYMH, POLICHTAMH; HHTEPIIPETUPOBATh PE3yJbTAThl PEIICHHUS 3aJa4uc y4eTOM OTPaHUYCHHI, CBSI3aHHBIX
CO CBOHCTBaMH pacCMaTpPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipajricenus

Hcnonp3oBaTh anreOpanyeckyl0  TEPMHUHOJIOTHIO W CHUMBOJHKY, IPUMEHATH €¢ B IIPOLIECCe OCBOCHHMS
y4eOHOro MaTepuaa.

HaxonuTth 3HaueHNs1 OyKBEHHBIX BBIPAXKCHUH MPU 3aJaHHBIX 3HAYCHUSIX NMEPEMEHHBIX.

BrimonHATe NpeoOpa3oBaHUs LEJIOr0 BBIPAXKCHUS B MHOTOWICH IPHUBEACHUEM IOJOOHBIX ClIaraeMbIX,
pacKpBITHEM CKOOOK.

BBINONHATH YMHOXKEHHE OJIHOUYJICHA Ha MHOIOWIEH M MHOIOWIEHAa Ha MHOTOYICH, NPUMEHSTH (DOpMYJIbI
KBaJipaTta CyMMBbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh Pa3jiOKCHUE MHOTOWICHOB Ha MHOXKHUTENIH C IIOMOIIBIO BBIHECCHHS 3a CKOOKH oOIIero
MHO>KHUTEJISI, TPYIITUPOBKH CJaraeMbIX, MPUMEHEHHUs (OPMYJ COKPAIIEHHOTO YMHOCHHSI.

HpI/IMeHﬂTb npeo6pa3OBaHI/1;1 MHOT'OYJICHOB [Jid PCHICHHA pPa3IMYHbIX 3adad M3 MAaTCMaTUKH, CMEKHBIX
MPEAMETOB, U3 PCATBHOW MPaKTHKH.

Hcnonp30BaTh CBOMCTBA CTEICHEH C HATYpaJbHBIMHIIOKA3aTEISIMUA JUIsl IPeOOpa3OBaHUsl BBIPAKCHUH.

YI)CIﬁHEHM}l U Hepaesencmea

Pemate nuHelHblEe ypaBHEHUs C OJOHOW MEPEMEHHON, NPHUMEHssl IpaBUila MEpPexoJa OT HCXOAHOrO
YPaBHEHHUS K PAaBHOCUIBHOMY eMy. [IpoBepsTh, ABIAETCS MU YHUCIO KOPHEM YpPaBHEHHS.

I[MpumeHnsThs rpadryueckre MEeTOAbI NP PELUICHUH JIMHEWHBIXYPAaBHEHUN U UX CUCTEM.

[TonOnpaTs MpUMEpPHI ap YUCE, ABISIONINXCS PEIICHUEMIINEHHOTO ypaBHEHUs C JBYMSI IIE€PEMEHHBIMH.
CTpouTh B KOOPAMHATHON IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHMsSI C ABYMsI IIEPEMEHHBIMH; ITOJIb3YsCh
rpauKOM,TIPUBOAUTE MPHUMEPHI PEIICHUS ypaBHECHUS.

Pemate cuctembl nABYyX JIMHEHHBIX YpPaBHEHUH C JBYMs



IIEpEeMEHHBIMU, B TOM YHCJIE TpapUIECKH.

CocTaBiaTh M pemaTh JIUHEHHOE ypaBHCHUE WM CUCTEMY JIMHEHHBIX YpaBHEGHHH MO YCJIOBHIO 3aladH,
WHTESPUPETHPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4d MOIYyYCHHBIH pe3yiabTaT.

Koopounamut u cpagpuxu. @ynxuyuu

N300pakaTh Ha KOOPAWHATHON NPSIMOI TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy9H, OTPE3KH,
WHTEPBAJIB; 3aMMCHIBATH YUCIIOBBIC IPOMEXYTKH Ha aireOpanvyeckoM SI3bIKE.

OTMeyaTh B KOOPAMHATHON IIOCKOCTH TOYKH 110 33JaHHBIM KOOPAUHATAM; CTPOUTH I'paUKU JTHHEHHBIX ()yHKITHH.
Ctpouts rpapuk GyHKIHUH Y = |x|.

OmnuceiBaTh € MOMOIIBIO0 (YHKIHMH H3BECTHBIC 3aBUCHUMOCTH MEXAY BEIWYHMHAMHU: CKOPOCTbH, BpEMs,
paccTosiHHEe; IeHa, KOJIMYECTBO, CTOMMOCTB; HPOU3BOIUTEIFHOCTD, BpeMs, 00BEM paboOTHI.

HaxonnTs 3HaueHme GyHKIIUHU IO 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpadudeckuil cnocod NMpeacTaBiISHMs] U aHajln3a MH(OpPMAaIMK; W3BJICKAaTh W HMHTEPIPETUPOBATH
nHpoOpMaIHIo U3 rpaKOB peaabHBIX MPOILECCOB U 3aBUCUMOCTEIA.

8 ki1ace

Yucna u évluucieHusn

Hcnonp3oBaTh HavyanbHbIE NPEACTABICHUSI O MHOXECTBE NEUCTBUTENIBHBIX YUCEN JJIsI CPAaBHEHUSI, OKPYIJICHUS
U BBIYUCJICHUN; H300pakaTh JIEHCTBUTEIBHBIE YHUCIIA TOUYKAMH Ha KOOPJAHMHATHOW TIPSIMOM.

[IpumeHsTh MOHSATHE apU(PMETHISCKOT0 KBaIPAaTHOTO KOPHS; HAXOMUTHh KBaJpaTHBIC KOPHU, HCIONB3YS MpPHU
HEOOXOJMMOCTH KaJIbKYJISITOP; BBINOJHATH MPEOOpPa30BaHUsI BBIPAXKEHHI, COJEpIKAIINX KBaJpaTHbIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOpHEU.

Hcnons30BaTh 3amucu OOJIBIIMX U MaJbIX YHCEN C IIOMOIIBIO ACCATHUYHBIX ,up06ef/'1 u crerneHe yuciaa 10.

Anzebpauueckue evlpajxcenus

IIpyuMeHATH NOHATHE CTENEHU C LENIbIM IOKa3aTeJIeM, BBINOJHATE IPEOOPa3OBaHUS BBIPAKEHUH,
coJieprKallluX CTENEHH C LIENAbIM IMOKAa3aTEeIEM.

BBINONMHATH TOXKIECTBEHHBIE MPeoOpa30oBaHUs PAlMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IpPaBWJI JCHCTBHI Haj
MHOTOYJICHAMHU U alNreOpandecKiMHu IpOoOsMHU.

PackianpiBaTh KBaApaTHBIN TPEXYIEH HA MHOYKUTEIH.

I[IpumeHsTh TpeoOpa3oBaHUS  BBIPAXKECHUM  JJISI  pELISHUs



pPa3IMYHbIX 3aaa4 U3 MaTEMAaTUKHU, CMCKHBIX ITPEAMETOB, U3 peaJ’IbHOfI IIPaKTHUKH.

Ypaenemm U HepaeeHcmea

Pemarts nuHelHbIe, KBaagpaTHbIE YPaBHEHUS W PAlMOHAIBHBIC YPABHEHUS, CBOJSIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHHUHU C ABYMsI IEPEMEHHBIMU.

IlpoBoauTe mDpoCTEHIINE MCCIESOOBAHUSI YPaBHEHUW W CHUCTEM YpPaBHEHHH, B TOM YHCIE C
NpUMEeHEeHHeM TrpadUUYecKUX IIpeJAcTaBieHuil (ycTaHaBIWBaTh, HWMEET JIM YypaBHEHHUE WU
cCHUCTeMaypaBHEHUH pelIeHus, €CJIU UMEET, TO CKOJIBKO, U Mp.).

ITepexonuTh OT cioBeCHONH HOPMYIHNPOBKH 33aUM K €€ anreOpandecKod MOJEIN C TOMOIIBIO COCTABJICHMS
YPaBHEHMs WJIM CUCTEMBI YPaBHEHHUH, HHTEPIIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33aJ1a9d ITOIYy4CHHBIH
pe3yJabTar.

IIpuMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs CPABHEHUs, OLIEHKM; peIIaTh JIHUHEHHBIE HEPaBEeHCTBA C
OIHOM NMEPEMEHHON M MX CHCTEMBI; 1aBaTh I'pa(HUECKyI0 MIUTIOCTPAINI0 MHOKECTBA PEIICHUN HEPaBEHCTBA,

CHUCTCMbI HCPABCHCTB.

Dynkyuu

I[lonnmate W  WCHONB30BaTh  (DYHKUHOHAJIBHBIC  ITOHSTHS U S3BIK (TEpMHUHBI, CHMBOJIHWYECKHE
0003HauYeHHUs1); ONpEASIsITh 3HaYeHUEe (YHKIMU MO 3HAYSCHUIO apryMEHTa; ONpeAesisiTh CBOWCTBa (YHKLHUU

no e¢ rpaduky.
Crpouth rpaduku saeMeHTapHbIX (GyHkimi Buma Yy =K/X, y = X,

— 3 — — . o < N
y=X,Yy =X,y = |xX|; ommHUCHIBATh CBOWCTBA YUCIOBOU q)yHKI_II/II/I 10 €€ rpa(bI/IKy.

9 xiracc

Yucna u évluucieHusn

CpaBHHUBaTh W YNOPAJOYMBATH PALMOHAJIBHBIE W UPpPALMOHATIBHBIE YHCIIA.
BpimonHsaTe apudmMeTHUYECKHEe NEUCTBHUSI C PAllMOHAIBLHBIMHU YHUCIIaMH,
MIPUEMBI, BBITIOJHSITH BEIUYHUCIICHUSI C UPPAIIMOHAIBHBIMU YHCIIAMU.

HaXOI[I/ITI) 3HAQUYCHUS CTEIIeHEeU C IHCJIBIMU ITOKa3aTCJIsIMU H KOpHeﬁ; BbIUUCJIATH 3HAYCHUA YHCIIOBBIX

BBIPA’KCHUI.
OKpyrisiTh ACUCTBUTENIBHBIE YHCJA, BBINOJHATh IPUKHUAKY pe3yiabTaTa
BBIPKEHUH.

Ypasnenus u nepasencmea

Pemrate nuHeWHbIE U KBaJipaTHBIE YpaBHEHUS, yPAaBHEHUSI,CBOISIIIIUECS
IPOOHO-pauOHAIBLHBIC

coycerasd YCTHbIEC W TIMCbMCHHBLIC

BI)I‘-II/ICJ'ICHI/II‘/JI, OILICHKY YMCJIOBBIX

K HUM,

npocreumue



ypaBHEHHUS.

Pemrate cuctemMbl NBYX JIWHEWHBIX YPAaBHCHHU C ABYMS HEPEMEHHBIMH M CHCTEMBI NBYX ypaBHCHHUU, B
KOTOPBIX OJTHO YPaBHEHHUEHE SIBIISICTCS JTUHEHHBIM.

PemaTth TekcTOBBIC 337a4n  aJreOpandyecKuM CIocoOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHHSI WIIM CHUCTEMBI
JIByX YPaBHCHUU C ABYMs IIEPEMEHHBIMH.

IIpoBoauTs mpoOCTEHININE UCCIICIOBAHUS YPABHCHUN U CUCTEM YPaBHCHUMN, B TOM YHCJIC C MIPUMCHCHUCM
rpadUdYeCcKuX MpeacTaBiIeHUi (yCTaHABIMBATh, UMEET JIM YPaBHEHHE HJIMCHUCTEMa YPABHEHUM PEIICHUS,
€CII UMEET, TO CKOJIBKO, H Tp.).

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIOYAIONIME KBaJApaTHOE HEPABEHCTRBO;
“300paXkaTh PEIICHWE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOW MPSIMOM, 3alHChIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Hcnonw3oBath HCPpAaBCHCTBA IMpU PCIHICHUU Pa3JINYIHbIX 3aJad4.

Dynkyuu x

PaCHO3HaBaT\]é_(1)yHKHI/II/I HU3YUYCHHBIX BHIOB. Iloka3pIBaTh CcXeMaTHYECKU PacCnmoJIO’KEHUE Ha KOOp,HHHaTHOﬁ

y _ K 2
mrockocturpadukoB yHkumii Buma: Y = kx, y = kx + b, y =x7, y = ax
+bx+c,y=x%y=X,y=1x|B3aBUCUMOCTH OT 3HaUCHHiT KO>()(PUIHEHTOB; OMUCHIBATH CBOMCTBA (yHKIIHIL.
Crpouts W H300pa)karb CXEMAaTHYCCKH rpauKu KBaJApaTHYHBIX (DYHKIMH, ONMHCHIBATH CBOMCTBa
KBaJpaTHIHBIX QYHKIHH 110 uXrpadukam.

Pacmio3HaBaThk KBaZpaTHIHYIO (DyHKIHIO 110 (OpMYyJIe, IPUBOAUTE IIPUMEPHI KBaAPATUIHBIX (PYHKINH U3
pearbHOM KU3HH, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckas npozpeccuu
Pacrio3zHaBaTh apudMETHUECKYI0O M TEOMETPHUECKYIOMPOTPECCHH MPH Pa3HBIX crocodax 3adaHusl.
BBINONMHATE BBIYKCIEHUSI C HMCIOJIb30BaHUEeM (OpPMyJl N-ro 4jieHa apupMEeTH4YecKoil UM  TIeOMEeTpUYeCKOM
Mporpeccuii, CyMMbI IEPBBIX N UYJICHOB.
M306paxats 4jIeHbI TOCIEA0BATEIFHOCTH TOUKAMU HA KOOPJIAUMHATHON IJIOCKOCTH.
Pemate 3aja4u, CBsI3aHHBIC c YHUCJIOBBIMU TIOCJIEJIOBATEILHOCTSIMA, B TOM  YHCIE
3aJla4M M3 PeajIibHOM )KU3HU (C MCIIOJIb30BAHUEM KaJbKYyJIsITOpa, HU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJaacce

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

KoauuecTBO
4acoB

JyleKTPOHHBIE (IUPPOBBIE)
o0pa3oBaTesibHbIEPeCYPChI

1

Yucna v BeryuclieHus. PanronanbHbIe Yuciia

25

http://school-collektion.edu/ru

PEII
http://fcior.edu.ru,

http://www.bymath.net

AnrebpamdecKkie BEIpaKSHHUS.

27

http://school-collektion.edu/ru

POIII
http://www.bymath.net
http://fcior.edu.ru,

YPaBHeHI/ISI 1 HCPABCHCTBA.

20

http://school-collektion.edu/ru

http://www.bymath.net

http://fcior.edu.ru,

PoOII

Koopaunate! urpaduku. OyHKIHM.

24

http://school-collektion.edu/ru

POIII
http://www.bymath.net

http://fcior.edu.ru,

[ToBTOpenue u 0600IIEHHE.

http://school-collektion.edu/ru

POIII
http://fcior.edu.ru,

http://www.bymath.nethttp://school-

collektion.edu/ru

OBIIEE
KOJIMYECTBO YACOBIIO I[TPOI'PAMME

102

TEMATHYECKOE INTAHUPOBAHUE

8 kJacc

Ne i/

NPOrpamMmblI

HaunmeHnoBaHnue pa3aejioB M TeM

qacoB

KoanuectBo | DiiekTpoHHbIE (L poBbIE)

o0pa3oBaTebHbIEpecypChl



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://www.bymath.net/
http://school-collektion.edu/ru

Uncna u BeraucieHus. Ksagpartasie
KOpHH

15

http://school-collektion.edu/ru

PEIT
http://fcior.edu.ru,

http://www.bymath.net

Yucna u BeruncieHus. CTeeHs ¢ I ECJIBIM
IIOKa3aTcCJICM.

http://school-collektion.edu/ru

POIII
http://www.bymath.net
http://fcior.edu.ru,

Anrebpardeckue BepaxeHns. KBaapaTHsrii
TPEXUICH.

http://school-collektion.edu/ru

http://www.bymath.net

http://fcior.edu.ru,

POII

AnrebpanyuecKue BHIPaKECHUSL.

Anrebpanueckas 1poob

15

http://school-collektion.edu/ru

POIII
http://www.bymath.net

http://fcior.edu.ru,

YpaBHEHUs 1 HEPABEHCTBA.
KBanpaTHble ypaBHEHHUS.

15

http://school-collektion.edu/ru

POII
http://fcior.edu.ru,

http://www.bymath.nethttp://school-

collektion.edu/ru

YpaBHeHust 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHM.

13

http://school-collektion.edu/ru

PEIL
http://fcior.edu.ru,

http://www.bymath.net

VYpaBHEHUSI U HEPABEHCTBA.
Hepagencraa.

12

http://school-collektion.edu/ru

PEIIT
http://fcior.edu.ru,

http://www.bymath.net

OyHkMU. OCHOBHBIE TOHSTHS.

http://school-collektion.edu/ru

PEIL
http://fcior.edu.ru,

http://www.bymath.net

Oyukuy. YucaoBbie GyHKITHH.

http://school-collektion.edu/ru

PEIIT
http://fcior.edu.ru,

http://www.bymath.net

10

[ToBTOpenue u oboOIIeHNE.

http://school-collektion.edu/ru

PEI
http://fcior.edu.ru,

http://www.bymath.net

OBIIEE

KOJIMYECTBO YACOBIIO ITPOT'PAMME

102



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://www.bymath.net/
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/

TEMATHYECKOE IINTAHUPOBAHHUE

9 kJiacc
Ne | HammenoBanue pa3aesioB U teM | KoiamuectBo | DiekTpoHHbIe (IU(POBHIE)
/N | NporpaMMbl 9acoB o0pa3oBaTesibHbIEPeCYPChI
1 |Yucma wu BelumMcnenus. JlelicTBUTenbHEIE, 9 http://school-collektion.edu/ru
qucia. PEH_[
http://fcior.edu.ru,
http://www.bymath.net
2 VpaBHEHWS ¥ HEPABEHCTBA. Y DABHEHHS C 14 http://school-collektion.edu/ru
OJTHO# TIEpEMEHHOI. POIL
http://www.bymath.net
http://fcior.edu.ru,
3 VpaBHenus u HepaBeHCTBA. CHCTEMBI 14 http://school-collektion.edu/ru
yPaBHEHMHA. http://www.bymath.net
http://fcior.edu.ru,
POII
4  |VpaBHeHus uHepaBeHcTBA. HepaBeHcTRa. 16 http://school-collektion.edu/ru
POIII
http://www.bymath.net
http://fcior.edu.ru,
5  |®ysxium. 16 http://school-collektion.edu/ru
POI
http://www.bymath.net
http://fcior.edu.ru,
6  |UmcioBble mMOCIEIOBATEIFHOCTH. 15 http://school-collektion.edu/ru
POIII
http://www.bymath.net
http://fcior.edu.ru,
7 [ToBTOpeHue, 00600menHue, cuctemarusanus 18 http://school-collektion.edu/ru
3HAHUM. PEIII
http://fcior.edu.ru,
http://www.bymath.net
OBILEE 102

KOJIMYECTBO YACOBIIO ITPOTPAMME
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PABOYAA MPOrPAMMA YYEBHOIO KYPCA «FEOMETPUA». 7:9 K/IACCbI

LUESIM U3YHEHWA YHEBHOIO KYPCA

«MareMaTUKy y’Ke 3aTeéM Y4YUTh HaJl0, YTO OHAa yM B MOPSAAOK MNPUBOAUT», — TMHCAT BEIUKUH pycCKUit
yueHblii Muxann BacunpeBuy JlIoMoHOCOB. M1 B 9TOM COCTOHUT OJHA W3 ABYX IElIed OOyYeHHS TeOMETPHH KakK
COCTaBHOM YacTH MaTeMaTHKH B IIKOJIE. DTOW II€M COOTBETCTBYET [JOKa3aTelbHAas JIMHUS IIPEIOJABAHUS
reomeTpuun.Ciielysi IpencTaBISHHON paboueil mporpaMme, HauMHAasi C CEIBMOTO KJlacca Ha ypOKaxX reoOMeTpHuH
oOydaromuicss y4YHUTCS NMPOBOAHUTH [OKA3aTEIBHBIE PACCYXXIECHUs, CTPOUTH JIOTUUYECKHE YMO3AKIIIOUSHUS,
JIOKa3bIBaTh HMCTHUHHBIE YTBEPXKIAECHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXIEHUS «OT
MIPOTHUBHOI'O», OTJIMYaTbCBOWCTBA OT NPHU3HAKOB, (GOPMYyIHpOBATH OOpaTHBIE YTBEPXKIACHUS. YUYCHUK,
OBJIAJICBIINI MCKYCCTBOM pacCy’kaaTh, OyZeT NMPHUMEHSTh €ro W B OKpyXKamomled >ku3Hu. Kak mucam reoMmerp u
nenaror Urops ®enoposuu llapeirus,

«JIIOAbMH, IOHUMAIOIIUMU, YTO TAKOE JOKAa3aTEIbCTBO, TPYAHO U Ja)K€ HEBO3MOYKHO MAaHUITYJIMPOBAaTh». 1 B 3 TOM
COCTOMT Ba)XKHOE BOCIUTATEIILHOE 3HAYEHUE M3YyYEHHUs TE€OMETPHH, NPHUCYHIe€ HMEHHO OTE€YECTBEHHON
MaTeMaTH4YeCKOM MIKoje. BmecTte ¢ TeM aBTOpPBI NPOrpaMMbl MNPEAOCTEPErarOT YYUTENs OT W3IIUIIHErO
bopmanuzma, 0ocoOEHHO B OTHOLIEHHH Hadajl M OCHOBaHMW reomerpun. DpaHiy3ckuili maremaruk JKaH
JpenoHHE 1O 3TOMY ITOBOJIY BBICKa3alicsl Tak: «YTo KacaeTcs AeIMKATHON NMpoOJIEMbl BBEICHUS «aKCHOM», TO
MHE Ka)XXETCs, UTO Ha NEPBBIX IOpax HY>XHO BOOOIIEe H30eraTh NPOU3HOCHUTH camMo 3TO ciioBo. C apyroi xe
CTOPOHBI, HC CJIEAYET YNyCKaTb HHN OZlHOfI BO3MOXXHOCTH JaBaThb OTpuUMEpPbI  JIOTUYICCKUX 3aKqueHHﬁ,
KOTOPBIC Ky1a B 60.]'[1)111651 MEPEC, HEM HUOCA aKCHUOM, ABJIAOTCA UICTUHHBIMHU U €AWHCTBCHHBIMU

JBUTATENIMH MaT€MAaTHYECKOTO MBIIIIICHUSY.

BTopoil nenpr0 U3ydeHUs T€OMETPHUH SIBIISIETCS HMCIIOJB30BaHUE €¢ KaK MHCTPYMEHTa IPH PEIIeHUU Kak
MaTeMaTHYECKUX, TaK M MPAKTHYECKUX 3a7ad, BCTPEYAIOIIUXCA B pealbHONU XHU3HU. OKOHYMBIIHI Kypc
T€OMETPHUHN IIKOJIBHUK JOJDKEH OBITHh B COCTOSHHUHM ONPENEINTh T€OMETPUUECKYIO (DUTYypy, OIHCATh CIOBaMH
JIAaHHBIA 4YEepTEK MM PUCYHOK, HAWTH IUIOMIAJb 3€MEJIbHOrO Y4YacTKa, pPacCYUTaTh HEOOXOIUMYIO JUJIHHY
OIITOBOJIOKOHHOTO Kabens min TpeOyeMmble pa3Mepbl rapaxa sl aBTOMOOMIsA. DTOMY COOTBETCTBYET BTOpasd,
BBIYUCIHUTENbHAS JIUHHUS B U3yYEHUH T'€OMETPUM B 1IKose. JlaHHas mpaKTU4decKas JIMHUs SIBIISIETCSA HE MEHee
Ba)XXKHOM, yeM mnepBasg. Eme Ilmaton



MPEANUCHIBANI, YTOOBI «rpaxzaaHe I[IpekpacHoro ropojga HH B KOEM CiIydae HE OCTaBJSJIM T€OMETPHUIO, BEIb
HEMAJIOBXXHO Ja)ke MOOOYHOE €¢ MPUMEHEHHE — B BOGHHOM JI€JIe [, BIPOYEM, M BO BCEX HayKax — IS
JIy4IIero UX yCBOCHHS: MBI BElb 3HAEM, Kakasi OCCKOHEYHasl Pa3HHIA CYIIECTBYET MEXAY HYEIOBEKOM IPHUYACTHBIM
K T€OMETPUM ¢ HENpHYacTHBIM». [l 95TOro y4uTento peKOMEeHIyeTcs NMOoAOMpaTh 3aJlaud MPaKTHYECKOTO
XapakTepa JUIsl pacCMaTPUBAEMBIX TEM, YUHUTh JI€TEHl CTPOMUTH MATEMATHYECKHE MOJCIN pPEaIbHBIX IKH3HEHHBIX
CUTyalui{, TPOBOAUTH BBIUHMCICHHUS U OICHHUBATh AaJEeKBATHOCTH IIOJIYYEHHOTrO pe3ysbTata. KpaifHe Ba)kHO
MMOJYEPKUBATh CBSI3M TEOMETPUM C JPYTMMH IIpeIMETaMH, MOTHBHPOBATH HCIOJIL30BAThH orpeJiesIeHUs
reoMeTpUYeCKuX (UIYyp U MOHSATHH, IE€MOHCTPUPOBATh NMPUMEHEHUE IOJIYyYEHHBIX YMEHHUH B (DU3MKE U TEXHHKE.
DT cBsi3W HamboJiee sIPKO BUIHBI B TEMax
«BexTope», « TpuroHOMETpUIECKHE COOTHOIICHUD», «MeTton koopauHat»il « Teopema ITudaropay.

B 3akmroueHme commiéMcs Ha BEIMKOTO MaTeMmaTwka W acTpoHoma HMoramna Kemepa, 49roObpr eme  pas
MOAYCPKHYTh M METANpeIMETHOE, M BOCIIUTATEIIPHOE 3HaueHHe reomeTpuu: “Geometria Una et aeterna est in mente

Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei™.

MECTO YYEBHOIO KYPCA B YYEBHOM M/IAHE

CornacHo ydeOHOMY IUTaHy B /—9 Kitaccax wm3ydaercs y4deOHBIN Kypc «['eomeTpusdy, KOTOPBIH BKIIOYACT
CJIeIyIOIIe OCHOBHBIE pa3jeibl coaepanus: «l'eomerpuueckrue GUrypsl 1 UX CBOMCTBaY,
«3MepeHrne TeOMETPHYCCKUX BEIUYHH», a Takke «J[ekapTOBBI KOOPAWHATHI HA IUIOCKOCTH», «BEKTOpBI»,
«JIBykeHus TIOCKOCTH» U «IIpeobpazoBaHus mog00uUs».

V4eOHbIH TUIaH NMpeaycMaTpUBacT H3YyYCHHE I'€OMETPUH Ha 0a30BOM YPOBHE, HCXOJS M3 HE MEHee 68 yueOHBIX
4acoB B y4eOHOM Tojly, BCEro 3a Tpu rojga odbyudeHuss — He meHee 204 yacos.



COAEP>XAHME YYEBHOIO KYPCA (MO ro4AM OBYYEHUA)
7 Knacc

Hauanbnble nmonstus reomerpuu. Touka, mpsiMasi, OTpe3OK, dyd. Yroia. Buasl yrios. BepTukanbHble U
CMEeXHbIE yribl. bruccekrpuca yrma. JlomaHas, MHOTOYTOJBHUK. IlapaniensHOCTs M TEPHEHAN- KYJISIPHOCTH
MIPSIMBIX.

Cummerpuunbsle ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETpHH. I[IpHMeEpsl CHMMETpPHH B OKpPY’KalOIIEeM
MHDpE.

OCHOBHBIE NOCTPOEHUS C MOMOIIBIO HUPKYJSA U JuHelku.TpeyroinsHuk. BreicoTa, mMmenuana,
OmccekTpuca, UX CBOICTBA.
PaBHOOEnpeHHBIN U paBHOCTOPOHHUI TPEYTOJIHHUKH. HepaBeHCTBO TPEyroabpHUKA.
CBolicTBa M TNIpU3HAKH PaABHOOEIPECHHOTO TPEYroJIbHUKA.
ITpu3Haku paBeHCTBA TPEYTOIBLHUKOB.

CBoiicTBa W TIPU3HAKH MapaJUIEAbHBIX NpsMbIX. CyMMa yIJIOB TpeyrojbHHKA. BHemHHe yriabl
TpEeyrojbHUKA.

IIpsimoyronbHBIN TpeyroiabHuUK. CBOMCTBO MeIMaHbl MNPSAMOYTOJIBHOIO TPEYroJbHHUKA, IMPOBEACHHOM K
runorenyse. IIpuszHaku paBeHCTBaA NPSMOYTOJBHBIX TPEYTrOJbHUKOB. [IpsIMOYrojbHBIN TPEYrOJbHUK C YIJIOM B
30°.

HepaBeHcTBa B reoMeTpHUH: HEPAaBEHCTBO TPEYTOJIbHUKA, HEpa- BEHCTBO O JJIMHE JIOMAaHOM, Teopema o
OonbIIeM yriie U OOJIBIIICH CTOPOHE TPEyroJbHUKA. [IepreHIuKyIsip 1 HaKkJIOHHAasI.

I'eomeTpuueckoe MecTO TOYeK. buccekTpuca yria W CEpeIUHHBIH TMNEPHEeHIUKYJISAP K OTPEe3Ky Kak
T€OMETPUYECKHE MECTa TOUYEK.

OKpy>XHOCTh M KpyT, XOpZla U IHaMeTp, UX CBoiicTBa. B3anmMHOE pacmoiio)KeHHWE OKPY>XHOCTH M HPSIMOM.
KacarenpHass u CceKymass K OKPYXKHOCTH. Opr)KHOCTI), BIIMCaHHas1 B YTIOJI. Brnucannass u onucaHHas
OKpPY>KHOCTH TPEyTroJIbHUKA.

8 knacc

YetsipeéxyroasHuku. IlapanmesorpamMm, ero mpu3Haku U cBoMcTBa. YacTHBIE ciydau IapaielorpamMMoOB
(mpsiMOYTrOJILHUK, pOMO, KBajapaT), WX MNpHU3HAKU U cBoMcTtBa. Tpameuws, paBHoOOKasi Tpameuus, e¢
cBoiicTBa M mnpusHaku. [IpsiMmoyronbHas Tpaneuus.

Meton ynBoeHuss menuansbl. llenTpanbHas cummerpus. Teopema Paneca u TeopeMa O MNPONOPLUHUOHAIBHBIX

OTpe3Kax.

CpenHue TUHUM TPEYTOJBHUKA U Tpanenuu. L{eHTp macc TpeyrojbHHUKA.

[ToyoGue TpeyroabHUKOB, kK03dduuneHT nmonodus. [lpuszHakn nmomoOusi TpeyrosbHUKOB. [IpuMeHeHHe 1moaoous

NP PELICHUH NPAKTUUECKUX 3a]1a4.



CpoiictBa 1wiomaneil  reoMerpudeckux  uryp. Dopmysbl  Aasi  IUIOMIAAM  TPEYTrOJIBHHUKA,
napajsesorpamMmma, pomoa u tpanenun. OTHOUIEHHUE MIJIOIaAei Mog0OHBIX QUryp.

Breraucnenune miomanei TpeyroJibHUKOB U MHOTOYTOJILHUKOB Ha KJIETYaTO# Oymare.

Teopewma IMTudaropa. IIpumenenne teopemsr [Iudaropa npu pemeHnn NpakKTHISCKUX 3aad.

CuHYyC, KOCHHYC, TaHT'€HC OCTpPOro yrija MpsIMOYTOJIbHOIO TpeyrojbHuka. OCHOBHOE TPUTOHOMETPHUUECKOE
toxaectBo. Tpuronomerpuueckue Gynkiuu yriaos B 30°, 45° u 60°.

BrnucanHble U LeHTpaJbHBIE YTJIBI, YTOJI MEXAY KacaTelIbHON U XOPAON. YTJIbI MEXAY XOPJAaMU U CEKYIIUMU.
BrmcarHple W ommMcaHHBIE YETHIPEXYTOJIbHUKH. B3amMHOE pacmolioKeHHe ABYyX OKpykHocTted. Kacanwme
OKpy’kHOcTel. O0mue KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 knacc

Cunyc, kocuHyc, TanreHc yrioB or O mo 180°. OcCHOBHOe TPHUTOHOMETPHUYECKOE TOXIECTBO. DOPMYITBI
TIPUBEJICHMUSI.

Pemenne TpeyrompHukoB. Teopema KOCHMHYCOB W TeOpeMa CHHYCOB. PellleHme MNpakTHYECKHX 3ajad C
HCTI0JIb30BAaHUEM TEOPEMBIKOCHHYCOB M T€OPEMBI CHHYCOB.

IIpeoOpazoBarme momobus. [Tomobme COOTBETCTBEHHBIXDJIEMEHTOB.

TeopeMa 0 mpOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHM OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe
KacaTeJbHOM.

BekTop, nnnHa (MOZyilb) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, IIPOTHBOIIOJIOXXHO HAIIPaBJICHHBIE BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAIlUM HaJ BEKTOpamMH. PaziioxeHne BEKTOpa MO ABYM
HEKOJJIMHeapHbIM BekTopaMm. KoopauHaTel BekTOpa. CKalsgpHOE IPOU3BEIECHHE BEKTOPOB, MPUMEHCHUE IA
HaxXOXXJACHUs JJIMH U yTJIOB.

JlekapTOBbl KOOPAMHATBI Ha IUUIOCKOCTHU. YPaBHEHUsI IIPsIMOM U OKPY>XHOCTU B KOOpAMHAaTax,
nepecedyeHne OKPYy>KHOCTEH UMPAMBIX. MeTo KOOpAUHAT U €ro IpuMEHEHHUeE.

ITpaBuibHblE MHOrOyroiabHuku. JlnuHa okpyskHoctu. I'pagychHast u paauaHHas Mepa yrija, BbIYUMCICHUE JUIUH
Iyr OKpy>kHocTeH. Ilnomanes Kpyra, CeKTopa, CErMeHTA.

JIBMOKEHHSI MJIOCKOCTH M BHYTPEHHHE CHUMMETpHHU (uryp (37emMeHTapHble IpeacTtaBieHus). [lapanmenbHbiid
nepenoc. I[ToBoporT.



NNAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbI OCBOEHWA NMPUMEPHOMPABOYEM NMPOrPAMMbI KYPCA (MO FOZAM
OBYYEHMA)

OcBocHue y4ueOHOro Kypca «l'eomerpusn» Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs JIOJDKHO OOCCIICYHMBATh
JIOCTHIKCHUE CIICAYIONINX MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

7 KJj1ace

1. Pacno3naBaTh M3y4UCHHBIC TEOMETPHUUECKHE (DUTYPHI, ONPEACTITh UX B3aUMHOE PacCIIOIOKEHHE, H300pakaTh
TCOMETPUYCCKHUE (DUTYPHI, BBIMOJHITh YCPTCKU I10 YCIOBHIO 3a1adu. M3MepsTh JUHCHHBIC U YTIJIOBBIC
BEJIMYUHBI. PemraTk 3ajayn Ha BBIYKCIICHUEC JJIUMH OTPE3KOB U BCJIHUYHUH YTJIOB.

2. Jlenath TpyOyIO OICHKY JIMHCHHBIX M YIJIOBBIX BEJIWYUH MPCIMCTOB B pCalbHON JKU3HU, pa3MEpOB
MPUPOIHBIX 0O0BEKTOB. Pa3nuyaTh pa3Mepsl ITUX 0OOBEKTOB MO MOPSIAKY BEITUYUHBI.

3. CTpouThs 4YepTeKHM K TCOMETPUUYECCKHUM 3aJadam.

4. Tlomp30BaThCs MPU3HAKAMHU PABCHCTBA TPEYTOJIBHUKOB, UCIOIB30BaTh MIPU3HAKU M CBONCTBAa PAaBHOOCIPECHHBIX
TPEYrOJILHUKOB MPU PEIICHUU 3ajad.

5. TIpoBOAUTH JTOTUYECKUEC PACCYKICHHS C UCHOIB30BAaHUEM I'COMETPHUUCCKUX TCOPEM.

6. Ilomp30BaThCsA MpPHU3HAKAMHU PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIHHUKOB, CBOMCTBOM MEIHAHBI, IIPOBEICHHOMN
KCAMOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PECIICHUU T€OMECTPUUYCCKHUX 3a/1ad.

7. OmnpenensaTs MapauIeIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT ¢ HUMH cekymas. Omnpenensith
MapajuIeIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYSK OTHOW TPSIMOA OO TOYCK IPYrou
MPsIMOM.

8. Pemarts 3amaun Ha KIeTYaTON OyMmare.

9. TIpoBOAWTH BBIUUCIICHUS U HAXOAUTh YHUCJIOBBIC U OYKBCHHbBIC 3HAUCHUS YIJIOB B TNCOMETPHYCCKHUX 3ajadax C
HCITOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W MHOTOYTOJIbHHKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX IIPH
TIEpEeCeUYCHUH IBYX ITapaUIeIbHBIX MIPSIMBIX CeKyIIel. PemaTs mpakTHdeckue 3aladdl Ha HaXOXKJICHHUE YTIIOB.

10. BmameTp MOHATHEM T€OMETPUYCCKOTO MECTa TOUCK. YMETh OIPEHCIATh OMCCEeKTPHUCY yIia M CEpeIMHHBIN
MEPICHAUKYJIISIP K OT- PE3Ky KaK T'€OMETPHUUYCCKHUE MECTa TOYCK.

11. ®opmyHpOBaTH OMPENCICHUS OKPYKHOCTH M Kpyra, XOpPABl U JUaMETpa OKPY>KHOCTH, IOJIB30BATHCA HX
CBOIMICTBaMH. YMETh MPUMEHITHh 3TH CBOWCTBA IPH pPEIICHUU 3aaad.



12.

BiraneTts mOHSTHEM ONHCAaHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, yMETh HaXOJIUTh €¢ IIECHTP.
TTonmp30BaTbest (pakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPCYroJIbHHUKA MEPECCKAIOTCs B OMHOM
TOYKE, U O TOM, YTO CE€PEAUHHBIEC NEPHEHAUKYJISIPbl K CTOPOHAMTPEYrOJbHHUKA MNEPECEKAIOTCSI B OJHOM
TOUYKE.

13. Bnanets MOHATHEM KacaTEIbHOW K OKPYXHOCTH, MOJb30BATHCA TEOPEMON O NEPHEHIUKYJISIPHOCTH
KacaTelbHOH U paauyca, IPOBEACHHOIO K TOUKE KacaHUs.

14. Tlonp3oBatbCs MIPOCTEUIITNMHA T€OMETPUICCKUMH HEpaBEHCTBAMH, ITIOHNMATh nx
MPAKTUYECKUN CMBICI.

15. IIpoBOINTH OCHOBHBIE TEOMETPHIECKHUE TOCTPOCHUS C IIOMOIIBIO UPKYJIIS M JTUHEHKH.

8 knacc

1. Pacno3HaBaTh OCHOBHBIC BHUJIBI YETHIPEXYTOJIBHHUKOB, UX 3JIEMEHTHI, MOJIb30BAaThCA X CBOICTBAMH IpHU
pelIeHUN TeOMETPUUECKUX 3aJad.

2. TlpumeHATH CBOMCTBA TOYKH IIEPECEUECHUS MEIHAH TPEYyTroJdbHHUKA (IIEHTpa Macc) B PEIICHUM 3aJad.

3. Brnamers moHsiTHEM cpeaHEH IJHMHUM TPEYTrOJbHUKA W TPANCINM, MPUMEHSITh WX CBOMCTBA NPH PEIICHUU
reomerpuyeckux 3anad. Ilomp3oBaThest TeopemMoit daneca M TeopeMoil O MNPOMOPIUOHATIBHBIX OTpE3Kax,
OPUMCHATH HUX AJI pCHICHUS MPAKTUYCCKHUX 3a1a4.

4. TlpuMeHsITb NPU3HAKHU MTOJO0OUS TPEYTOJIbHUKOB B PEIICHUH NEOMETPUYECKUX 3aj1ad.

5. Tlomp3oBaTtbest TeopeMmoit Ilmdaropa s pemieHHMsT T€OMETPHYECKHX M IPAKTHYECKUX 3anad. CTpouTh
MaTEeMaTHYECKyl0 MOJIENIb B MPAKTHYECKUX 3a7adax, CaMOCTOSITEIBHO JejaTh YEepTeK W HAXOAHUTh
COOTBETCTBYIOIIUE AJIUHBI.

6. BnageTe NOHSITUSMH CHHYyCa, KOCHHYyCa W TaHIE€HCAa  OCTPOro yrja IpsSMOYTOJIBHOIO TpPEYTOJbHHKA.
[Tosp30BaThCSI ’TUMH TOHATHS- MU JJIsI PEIICHMS] NMPAKTUUSCKHUX 3aiad.

7. Bprumcnsare (pa3iuuHBIME - CIIOCOOAMHM)  IUIOMIAAbL TPEYTrOJbHHKA M IUIONIAAW MHOTOYTOJBHBIX  (GUTYp
(TmonB3ysich, rie He0OX0IUMO, KATBKYIATOPOM). [IpUMEHSITh MOJIydYeHHbIE YMEHHUSI B IPAKTUYECKUX 3amadax.

8. Brnamers MOHATHSIMH BIMCAHHOTO M LEHTPAIHHOTO YTJIA, HCIIOJIB30BATh TEOPEMBI O BIMCAHHBIX YTJIaX, yrjiax
MEXIy XOpJaMu (CeKyIIUMHA) U yTile MEXIy KacaTeIbHON M XOpIOH MpPH PEHICHNN T€OMETPUIECKUX 3aaad.

9. BnaneTb NMOHIATHEM OIKMCAHHOI'O YETHIPEXYTOJIbHHUKA, IPUMEHSITh CBOMCTBA OMHMCAHHOIO YETHIPEXYTOJIbHUKA

npu



pelIcHur 3aaadq.

10. HpI/IMeHHTL NOJIYUYCHHBIC 3HAHUA Ha IMPAKTUKE — CTPOUTb MATCMATHYCCKUEC MOACIN JIs 3aaaqd peanLHoﬁ

JKM3HU U MPOBOIUTH COOTBETCTBYIOIIME BBIYUCIICHHUS C IPUMCHEHHUEM ITO00MST M TPUTOHOMETPHUH (I10JIb3YSICh,
TJIe HEOOXOINMO, KABKYIISITOPOM).

9 Knacc

1.

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOJHUTh C WX IOMOIIBIO PA3JIMYHBIC SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHEe NPSIMOYTOJIBHBIX TPEYTrOJIBHHUKOB»). Haxomnte (¢ mOMOIIBIO
KaJbKYJISITOpa) JUIMHBI U YIJIBI U1l HETAOJIWYHBIX 3HAYCHHH.

[Tonp3oBaThest (hopMysiaMu NPHUBEICHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM JUISi HAXOXKJICHUS
COOTHOIIIEGHHMI MEXIy TPUTOHOMETPUUECKHUMHU BEITMYNHAMH.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXICHHS PA3JIMYHBIX JJIEMEHTOB TPEyroJIbHHUKA
(«perieHne TPEYTOIBHUKOBY), TPUMEHSTHh UX IIPH PEIICHUN T'€OMETPUISCKUX 3aad.

Bramers moHATHSIMH TIpeoOpa3oBaHUS IOAOOMS, COOTBETCTBEHHBIX  JJEMEHTOB  MOJOOHBIX uryp.
ITonp30BaThCST CBOMCTBAMH IMOJOOMS MPOM3BOJIBHBIX (DPUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOOWTh YTIBI Y
moo0HbIX ¢uryp. IlpuMeHATs CBONWCTBA MOJOOMS B MPAKTHUYECKHX 3aJadyax. YMETh HNPHUBOJIUTH IMPUMEPHI
MOJIOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tosib30BaThCsl TEOpEeMaMH O TMPOU3BEICHUU OTPE3KOB XOpJ, O IMPOU3BEICHUU  OTPE3KOB  CEKYIIHUX, O
KBaJpaTe KacaTeJbHOMU.

ITosp30BaThCsI BEKTOpaMU, IOHUMATh UX T€OMETPUUECKUN U (PU3UYSCKUI CMBICI, IPUMEHSTh UX B PELICHUHU
TEOMETPUYECKUX M (PU3MYECKUX 3a1ad. [IpuMeHATH CKaIsSIpHOE MPOU3BEACHUE BEKTOPOB IS HAXOXKICHUS
JUTMH U YTJIOB.

[Tosb30BaThCs METOJOM KOOpJMHAT Ha INIOCKOCTH, MPUMEHITh €ro B PCEUICHUH TI'€OMETPUYECKHX U
MPAaKTUYECKUX 3aj1ad.

Brmagers NOHSATHSMH TPAaBHIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI TYTH OKPY>KHOCTH U
paﬂI/IaHHOﬁ MEpbI yrjia, yMETb BbBIYHCIIATH IUIOIIAaAb Kpyra U €ro gacTel. HpI/IMeHﬂT]) MOJIYYCHHBIC
YMEHHUSA B IPAKTUYECKHUX 3a7avax.

HaxonuTe ocn (MM IEHTPHI) CUHMMETPHUHN (DUTYDP, IPUMEHSITH IBHKCHUS INIOCKOCTH B MPOCTEHIINX CIIydasX.



10. TlpuMeHsTh MOJIydYCHHBbIC 3HAHUS HA NPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE MOJENH [JIs 33aja4 peaibHOM
J)KU3HH M TPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHUS C MPUMEHEHHEM I10JI00MsI M TPUTOHOMETPUUYECKUX
(pyHKkU (MONMB3YSCh, TlIe HEOOXOIUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIace
Ne | HammenoBanue pa3aesioB U teM | KoiamuectBo | DiekTpoHHbIe (IU(POBHIE)
/N | NporpaMMbl JacoB o0pa3oBaTesibHbIEPeCYPChI
1  [pocteiimume reomMerpudeckue GUIypsl U ux | 14 http://school-collektion.edu/ru
CBOMCTBA. PEIL
I/I3MepeHI/Ie TCOMETPHUUCCKUX BCIIUYUH. http://fcior.edu.l’u,
http://www.bymath.net
2 TpeyronbHuKH. 22 http://school-collektion.edu/ru
POII
http://www.bymath.net
http://fcior.edu.ru,
3 [NapasuiesnbHble NpAMbIEC, CyMMa YIJIOB 14 http://school-collektion.edu/ru
TPEYTOBHUKA. http://www.bymath.net
http://fcior.edu.ru,
POII
4 |OKpYXHOCTb U KDYT. 14 http://school-collektion.edu/ru
['eomeTpuueckre NOCTPOEHUS. POIII
http://www.bymath.net
http://fcior.edu.ru,
5 IMosTOpeHue,060011eHHe 3HAHMIA. 4 http://school-collektion.edu/ru
POI
http://www.bymath.net
http://fcior.edu.ru,
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TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacce

Ne | HammenoBanue pasaesoB u teM | KosmyecrBoyacoB | DiieKTpoHHbBIE (HU(pPOBHIE)

/0 | NporpaMMbl o0pa3oBaTe/bHbIEPeCyPChI

1  |[YeThIpEXyronbHUKH. 12 http://school-collektion.edu/ru

PEIL
http://fcior.edu.ru,
http://www.bymath.net

2 Teopema @aineca u Teopema o 15 http://school-collektion.edu/ru

PONOPIMOHATLHBIX OTPE3Kax, MOJT00HbIE POIL
TPEYTONbHUKHY. http://www.bymath.net
http://fcior.edu.ru,

3 [Mmomans. Haxoxnenue miomaznei 14 http://school-collektion.edu/ru
TPEYTOJEHUKOB H MHOTOYTOJBHBIX PUTYD. http://www.bymath.net
[Inomanyu nofo0HEX ¢uryp. http://fcior.edu.ru,

POII

4 10 http://school-collektion.edu/ru
Teopema [Tudaropa n Hayama TPUTOHOMETPHH POII

http://www.bymath.net
http://fcior.edu.ru,

5 Vbl B OKPYKHOCTH. BucaHHbIE U 13 http://school-collektion.edu/ru
OIIMCAHHBIC YCTBIPEXYT'OJIbHUKH. PSHI
KaCaTeHI)HI)Ie K Opr)KHOCTI/I. http-//wwwlbymath.net
Kacanne oxpysxnocteit http://fcior.edu.ru,

5 [MosTOpeHue,060011eHHe 3HAHMIA. 4 http://school-collektion.edu/ru

POII
http://www.bymath.net
http://fcior.edu.ru,
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http://fcior.edu.ru/
http://www.bymath.net/
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http://fcior.edu.ru/
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TEMATHYECKOE INTAHUPOBAHHUE

9 kaace

Ne HaumenoBanue pasgeqoB u  Tem | KosmvecTBo DyekTpoHHbIe (G POBHIE)

n/n | NporpamMmabl 4acoB o0pa3oBaTe/ibHbIepPecypChl

1 Tpurosomerpus. Teopemsl  KocunycoB u| 16 http://school-collektion.edu/ru

CHHYCOB. PellieHue TpeyroibHUKOB. PEIL
http://fcior.edu.ru,
http://www.bymath.net

2 I[Ipeobpa3zoBanue moa06us. MeTpHuecKue 10 http://school-collektion.edu/ru

COOTHOIICHHSB OKPYKHOCTH. POII
http://www.bymath.net
http://fcior.edu.ru,

3 BeKTopsL. 12 http://school-collektion.edu/ru
http://www.bymath.net
http://fcior.edu.ru,

POIII

4 JleKkapToBbl KOOPMHATHI HA MIIOCKOCTH. 9 http://school-collektion.edu/ru
POII
http://www.bymath.net
http://fcior.edu.ru

5 ITpaBuIbHBIE MHOTOYTOJIEHUKH. JiHa 8 http://school-collektion.edu/ru

OKPYKHOCTH U IIJIOIIA/b Kpyra. PEILLL
BrIumciienye miomaeit http://fcior.edu.ru,
http://www.bymath.net

6 JIBMKEHUS TTIOCKOCTH. 6 http://school-collektion.edu/ru
PEIL
http://fcior.edu.ru,
http://www.bymath.net

7 [oBTOpenue u obodIICHNE, 7 http://school-collektion.edu/ru

cucreMaTrusanuia 3HAHUMN. PBH'I
http://www.bymath.net
http://fcior.edu.ru,
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PABOYAS ITPOI'PAMMA
YYEBHOT'O KYPCA «BEPOATHOCTD N CTATUCTUKA».7-9 KJIACCBI

HEJH U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM mH(pPOBOM MHUpPE BEPOATHOCTH M CTATHCTHKA MPHUOOPETAIOT BCE OOJBNIIYI0 3HAYMMOCTH, KaK C
TOYKH 3pEHUS MPAKTHYECKUX MPUIO0KEHHUH, TaK M UX pOJd B oOpa3oBaHUU, HEOOXOAMMOM KaKJIOMY YEIIOBEKY.
Bospacraer umcio mnpodeccuii, Ipu OBJIAJACHUMKOTOPBIMU TpeOyeTcss Xopomias 0a30Basi MOJATOTOBKa B 00J1acTH
BEPOSITHOCTH M CTAaTUCTHUKH, TakKas IIOArOTOBKA Ba)kKHA JUIS MPOJOJDKEHHUsI 00pa3oBaHUsI W Ul YCHENIHOMH
npodeccuoHaNbHOWKAPbEPHI.

Kasxip1ii 9esmoBeK MOCTOSTHHO MPUHUMAET PELICHHUSI Ha OCHOBE MMEIOIINXCS Y HETO TaHHBIX. A Isi 000CHOBAHHOTO
MIPUHSITHS PEIIEHNs] B YCIIOBUSIX HEJIOCTaTKa WJIM HM30bITKa MH(OpManuu HEoOXOAWMO B TOM YHUCIE XOPOIIO
chopMupoBaHHOE BEPOSITHOCTHOE U CTATHCTUYECKOE MBIIIJICHHE.

MenHO mO3TOMY OCTpPO BCTajda HEOOXOIUMOCTh C(HOPMHPOBATH Yy OOyYaroUuxcs (yHKIMOHATBHYIO
rPpaMOTHOCTb, BKJIIOUAIOIIYIO B ce0sl B KayecTBE HEOTHEMJIEMOH COCTaBIISIIOIICH yMEHHE BOCIPUHUMATH H
KPUTUYECKA AHAIM3UPOBATH WMH(POPMAINIO, MPEACTABICHHYIO B pPa3IMYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX PEAbHBIX IPOIECCOB M 3aBUCUMOCTEH, NMPOU3BOAUTH IPOCTEHINE BEPOSITHOCTHBIC PACUCTHI.
3HAaKOMCTBO C OCHOBHBIMHU INPHHIWNAMH cOOpa, aHAIW3a M IPEACTABICHUS TaHHBIX W3 Pa3IMYHBIX chep KU3HU
obmiecTBa M rocyiapcTBa IIpHOOIIaeT OOydYaromuxcs K OOIIECTBEHHBIM HHTepecaM. [3ydeHme OCHOB
KOMOWHATOPUKH pa3BMBAaeT HABBIKM OpraHM3alluM Iiepedopa W MojacdeéTa YHCIA BAapHAaHTOB, B TOM YHCJE, B
MPUKJIAJHBIX 3ajlayaX. 3HAKOMCTBO C OCHOBaMH TeopHH rpadoB co37aeT MareMaTH4YecKHil QyHIaMEeHT Ist
(opMupoBaHMsT KOMIIETEHIUH B 00sacTi MHGOPMATUKH U HUPPOBBIX TexHOJOTHi. [loMUMO 3TOro, npw U3ydeHUH
CTaTUCTUKW W  BEPOSITHOCTH  OOOramlaloTCs MPEJICTaBICHUS Y4YalllUXCsl O COBPEMEHHOW KapTHHE MHpa U
METO/JaX €ro HccienoBaHus, (GOpMHUpPYETCsi MOHUMaHUE POJIM CTATUCTUKHW KaK HWCTOYHHKA COLUAIBHO 3HAYUMOMU
nHGOPMAIUY U 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOI'O MBIIIUICHUS.

B cooTBercTBHM C IaHHBIMH LEJSIMH B CTPYKType HPOrpamMMbl ydeOHOTo Kypca «BeposiTHOCTh M cTaTHCTHKa»
OCHOBHOI IIKOJBI BBIIECIEHBI CIEAYIONIUE COIAEP)KATEIbHO-METOAUYECKHE JIMHUMU:

«IIpencraBnenue JIAaHHBIX U omnMcaTenbHas CTaTUCTHUKA»;
«BeposiTHOCTBY;  «DJeMeHTBl KoMOWHaTOpuKkH»; «BBenmenue BTeoputio rpadoBy».

Conepxxanne nmHuM «lIpencraBieHne [OaHHBIX M ONMCAaTEAbHAs CTAaTUCTHUKA»  CIY>XUT OCHOBOM IS
(opMupoBaHHs HABBIKOB palOTHI ¢ MH(OpPMAIME: OT YTEHUs M WHTEPIpETaluu MH(OPMAIUN, TIPEACTABICHHONW B
Tabnuuax, Ha auarpamMMax M rpadukax 10 cOopa, NpeACTaBICHWs W aHalu3a JaHHBIX C  HMCIOJb30BaHUEM
CTAaTUCTUYECKUX XapaKTEePUCTHK CPEIHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH, 00ydYaroIUecs yJaTcsl CUMTHIBATh U
MHTEPHPETUPOBATH JAaHHBIC, BBIIBUTAaTh, apTYMEHTUPOBATh U KPUTHKOBATH MPOCTEHUIIINE TUIIOTE3bI, PA3MBIIIATE HaJl
(akTopamu, BHI3BIBAIOIINMH U3MEHYHUBOCTD, M OLICHUBATh X BIIUSHUE Ha paCCMaTPUBAaeMble BEJIUYMUHBI M IIPOIECCHI.

MHTyuTHBHOE TIIpEe/ICTaBI€HUE O CIy4dyalHOW HM3MEHYMBOCTHU, HCCIECAOBAaHUE 3aKOHOMEPHOCTEH M TEHACHLMM
CTAaHOBUTCSI MOTHUBHUPYIOLIEH OCHOBOM JJIsI HW3YYEHUs] TEOPUHU BEPOSTHOCTEH. bouiblioe 3HaueHUE 31€Ch HUMEIOT
MpaKTUYECKUE 3aJaHMs, B YHACTHOCTHU ONBITBIC KIIACCHYECKUMHU BEPOSITHOCTHBIMU MOJEISMU.

IlonsiTme BEpPOSITHOCTH BBOJWTCS KaK Mepa NpaBIOIoNo0us cirydaifHoro coOwiTusi. Ilpm m3ydenun Kypca
o0yyaromuecs 3HaKOMSITCSI C IMPOCTEUIIMMH METOJaMH BBIYMCICHHSI BEPOSITHOCTEH B CIIydailHBIX SKCIIEPHUMEHTAaX
C PaBHOBO3MO>KHBIMHU 3JE€MEHTAPHBIMU UCXOAAMH, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIMMHU CTABUTh U pEIIaTh
Ooiiee COXHBIE 3a7adyd. B Kypc BXOAST HadallbHBIC MPEJICTABICHHUS O CIyYalHBIX BEJIMYMHAX M WX YHCIOBBIX
XapaKTEepUCTUKAX.

Taxxe B paMKax ATOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIMXCSl C MHOXECTBAMH W OCHOBHBIMHU
onepanusMH HaJ MHOXXECTBAMH, PACCMATPUBAIOTCS NPHUMEPHl NPHUMEHEHWS JUIS pelleHus 3ajad, a TakKxke
HCIIOJIb30BAaHUSA B JPYTHX MaTeMaTHYECKHX KypCcaxXu yUeOHBIX IpeameTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 kmaccax wu3sydaercst Kypc «BeposiTHOCTh W CTaTHCTHKa»,B KOTOPBINA BXOasT pazaeibl: «[IpencraBieHue
JIAaHHBIX M ONHCAaTelbHAasl CTAaTHCTHKa»; «BeposiTHOCTBY; «DiieMeHThl KOMOMHATOpPUKN»; «BBeneHue B TeopHIo
rpacdoB».

Ha n3ydyenne nmanHOro Kypca OTBOAMT | y4eOHBIH 4Yac B HEJEIIO B TEUEHHE KaXXJOro Tojla 0O0ydeHHs, BCEro
102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

7 xJjaacc

IIpencraBnenue naHHBIX B BUJIE TAOJHIL, AHarpamMm, rpagukoB. 3alojHEHHE TAOJHI, YTEHHE U IOCTPOCHHE
nuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHue rpadukoB peanbHBIX IpolieccoB. V3BieueHue
uHpOpMAaIMHU U3 AUArpaMM U TaOJIUII, UCIOJIb30BAHUE U MHTEPIPETALUS JTaHHBIX.

OmnmucarenbHasi CTATUCTHKA: cpeHee apudMeTHIecKoe, Meruana, pa3Max, HauOoJIbIllee 1 HAaNMEHbIIIee 3HAYCHUS
HaOopa YHUCIIOBBIX AaHHBIX. [IpuMepsl ciiy4yailHO M3MEHYHBOCTH.

Ciy4daiiHblii 3KCHEpUMEHT (OIBIT) W cilydaiiHoe coObiTHe. BepositHocTh M 4actoTta. PoJIb ManoBEpOSITHBIX W
MPAaKTHUYECKH JOCTOBEPHBIX COOBITHMH B mpupoie M B oOmecrBe. MoHeTa W UWrpajbHasi KOCTbB TEOPHHU
BEPOSITHOCTEM.

I'pad, Bepmmnua, pedpo. Crenenp BepmuHbl. Yncio pédep M cymMmapHas creneHb BepuinH. [IpencrtaBiieHue o
cesisHoctu Tpada. Ilemm wm uwmkibel. Ilytu B rpadax. OOxonm rpada (viiepoB myth). [IpencraBienue 00
OpHeHTHPOBaHHOM rpade. Pemenne 3amad ¢ moMomisio rpados.

8 knacc

[IpencraBieHue naHHBIX B BUJIE TA0IUL, nHarpamMM, rpaukoB. MHOXKECTBO, 3JIEMEHT MHOXKECTBA, ITOJAMHOXKECTBO.
Omnepanuu HajJ MHOXKECTBAMU: o0beIMHEeHHE, repeceyeHue, nomnonHeHnue. CBoHcCTBa omnepauuid HaI
MHOXKECTBAMH:  IIEPEMECTUTEIBHOE,  COYeTaTeNbHOS,  pacupelelIuTeIIbHOe,  BKIIOUeHHUsA.  Vcroip3oBaHUe
rpaUIecKOTo MPEACTaBICHUS MHOYKECTB ISl OMFCAHUs PEaIbHBIX MPOIIECCOB U SBJICHUN, IPU PEIICHUU 3aj1ad.

HN3meperne paccemBaHHUsS MOaHHBIX. JlUcoepcuss W CTaHIApPTHOE OTKJIOHCHHWE YHUCIOBBIX HaOOpOB.
JnarpamMma paccenBaHUsI.

DneMeHTapHBIE COOBITHS  ciy4daiiHOoro omblta. CiydaifHele coObITHSA. BeposTHOCTH coOBITHI. ONBITHI C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHAMH. CirydaifHplii BBIOOpP. CBsI3pb MEXIY MAaJIOBEPOATHBIMH |
MPaKTUYECKHU TOCTOBEPHBIMHU COOBITHUSMU B MPUPOJC, OOIIECTBE M HAYKE.

HepeBo. CBoiicTBa ASpeBbEB: CAUHCTBEHHOCTh IIyTH, CYIICCTBOBAaHUE BHCSYCH  BEpPIIMHEBI, CBSI3b  MEXIY
YHUCIOM BepIIMH U unciaoMpeodep. [IpaBuno ymHOokeHus. Pemenne 3amad ¢ momortnbeio rpados. [IpoTuBomonoxxHbIe
coObitusi. Jluarpamma Ditnepa. OO0benuHEeHHE U mepecedyeHue coObiThii. HecoBmecTHbie coObiTus. Dopmyia
CJIOKEHHUSI BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTb.

IIpaBuno ymHoxxeHusa. HesaBucumsie coObiTus. IlpencraBnenne >KcriepuMeHTa B BHJE JepeBa. Pemenne 3agay Ha
HaXOKJICHHUE BEPOSITHOCTEH ¢ IMOMOIIBIO JIepeBa CIIy4aifHOTO dKCIIEPUMEHTa, JuarpaMm Juiiepa.

9 kiacce

[IpencraBiieHne JaHHBIX B BHAE TaOJHIL, auarpamMm, rpaduKoB, HHTEpHpeTanus JAaHHbIX. YUTeHue u
IMOCTpOeHUE TAabIuI, JnarpamMm, rpa)uKoB MO PeajIbHBIM JAHHBIM.

ITepectanoBku u daxropuan. CoueraHuss U 4yuciao couderanuii. TpeyronpHuk Ilackans. Pemenue 3amau c
HCIIOJIb30BaHNEM KOMOMHATOPHUKH.

I'eomerpuueckast BepossTHOCTB. CirydallHBIM BBIOOP TOYKHM M3 (PUTYpHI Ha INIOCKOCTH, M3 OTpE3Ka M U3 JIyTH
OKPY>KHOCTH.

Wcneiranne. Ycrex u Heygada. Cepusi WChbITaHWA 10 TiepBoro ycmexa. Cepusi ucnbiTanuii  bepHyutm.
BepositHOCTH COOBITHH B cepuu UCHbITaHUN bepHyIun.

CrayuaifHas BeIMYMHA W pacIIpeleieHUe BEposATHOCTEeH. MaTemaTHdeckoe OXHAaHWe W aucnepcus. [Ipumepsr
MaTEeMaTU4YECKOr0 OXHUJAHUS KAaK TEOPETUUECKOTO CPEJAHEro 3HA4Y€HUs! BEIUUYUHBI. MaTeMaTH4eckoe OXKUIAaHUE U
JUCIIEPCHUs] CIIydYailHOW BEJIMYUHBI
«4HUCIIO YCIEXOB B CEpHUHM HCIbITaHUN bepHyim».

Ilonsitme o 3akoHe OosbIIMX unced. l3MepeHue BepOSATHOCTEHC IMOMOIIBIO YacToT. Poik 1 3HaYeHne 3aKoHa
OOJIBIIINX YHCEII B IPUPOJE U OOIIECTBE.

IJIAHAPYEMBIE INPEIMETHBIE PE3YJIbTATBI OCBOEHUA NMPUMEPHOMI
PABOYEU ITPOI'PAMMBI KYPCA (IIO TOZAM OBYYEHUA)

IlpeamerHbie pe3ysibTaThl OCBOSHHSI Kypca «BeposTHOCTh M cTaTUCTHKa» B 7—9 Kjaccax XapaKTepH3yHTCs
CIeyIOIUMHU YMEHUSIMHU.

7 Kiaacce

1. YuraTe uHpOpMAIIUIO, OPESACTABICHHYIO B TaOMIIaX, HA JUAarpaMMax; OPEACTAaBIISITh TaHHBIC B BUIC TAOJIUIL,
CTPOUTH AUATPaMMBI (CTOJIOMKOBBIE (CTOJIOYATHIC) U KPYTOBBIE) IO MacCHBaM 3HAYCHUM.

2. OmnuceiBaTh H  HMHTEPIPETHPOBATH pealbHbIC YHUCIOBBIC JaHHBIC, MPEACTAaBICHHbIC B TalJuIaxX, Ha
nuarpaMmmax, rpadukax.

3. Hcnosmp3oBaTh Ui OMNWUCAHWS JaHHBIX CTAaTHUCTUYCCKHUC XapaKTCPUCTHUKU: CpeaHee apudMETHUECKOe,
MeauaHa, HauOoJlblllee U HaMMEHbIIIee 3HAYCHHUs, pa3Max.



4.

Hmets npeacraBjI€eHUC O cnyqaﬁﬂoﬁ U3MCHYMUBOCTH Ha HOpuMepax UICH, (1)I/I3I/I"ICCKI/IX BCJIWYMH,
AHTPOIMIOMETPUICCKUX NAaHHBIX; UMETH IMPCACTABIICHUE O CTAaTUCTUICCKOU yCTOfI‘IHBOCTPI.

8 kiacc

1.

N3Bnexkars u peoOpa3oBHIBaTh nHGOPMAIUIO, TIPEACTABICHHYIO B BHJAEC TaOJHNI, JUATPaAMM,
rpaUKOB;IPEJCTABIIATh JTaHHBIC B BUJE TaOIUL, aAUarpaMm, rpadHKoB.

2. OnuceiBaTh JaHHBIC C TIOMOIIBIO CTATUCTHYCCKUX IIOKa3aTeJeh: CpeHHUX 3HAUYCHHHA U Mep
pacceuBaHusl (pa3max, JUCIIEPCHUSI U CTaHIAPTHOE OTKJIOHEHHE).

3. HaxoauTe 4YacTOTHI YHCJIOBBIX 3HAYCHUM M YaCTOTHI COOBITHI,B TOM YHCIIC MO pe3yjbTaTaM H3MEPCHUUN H
HaOIIOIEHUIA.

4. HaxoauTh BEpOSITHOCTH CIIyYailHBIX COOBITHI B OIMBITaX, 3Hasl BEPOSITHOCTH 3JICMCHTAPHBIX COOBITHHA, B TOM
YHCJE B OTMBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH.

5. Hcmonp3oBaTh TpaduyecKkue MOACTU: JASPEBO CIYYalHOTO SKCIIEPHMEHTa, IHarpaMMbl Oiiepa, dYHCIOBas
npsimast.

6. OmnepupoBaTh TOHSATHSAMH: MHOXXECTBO, HOAMHOKECTBO;, BBIIIOJIHITH OICpallUM HAJ MHOKECTBAMH:
00BbeMHEHUE, TEPEeCeUCHUE, JIOMOJHECHUE; NepevYrCsiTh  3JIEMEHThl MHOXXECTB; NPUMEHSITH CBOMCTBa
MHOYKECTB.

7. Hcnonb3oBaTh rpaduyeckoe MNpeiCTaBICHUE MHOXKECTB U CBsI3€H MEXKIY HUMU JUIsl ONIMCAHUS MPOLIECCOB U
SIBJICHUM, BTOM UMCIIC IPU PELICHUU 3aJlad U3 APYTUX y4eOHBIX MPEIMETOB M KYpPCOB.

9 kiace

1. W3Bnekath u peodpa3oBbIBATH WHGOPMAIIUIO, MPEACTABICHHYIO B Pa3IMYHBIX UCTOYHUKAX B
BHUJIC TAOJHIl, THarpaMM, TpadUKOB; MPEACTABIATH MAaHHBICE B BHAC TAONHWI], AAArpaMM, TpaUKOB.

2. Pemarp 3amaun opraHM30BaHHBIM NEpeOOPOM BApUAHTOB, & TAKXKE C HCIOJIB30BAaHHEM KOMOWHATOPHBIX
npaBUJl U METOJOB.

3. Hcnonp3oBaTh oIMcaTelbHBIE XapaKTEPUCTHKH JJIsi MAaCCHUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIIEC
CpeHHEe 3HAa4YEeHUS U MEpPhl paCCEHUBaHUs.

4. HaxoauTh 4aCTOThI 3HAYCHHN U YaCTOTHI COOBITHS, B TOM YHCJIC MOJIb3YSCh PE3yJbTaTaMHU IMPOBCICHHBIX
U3MEpeHUN U HAOIFOICHUIA.

5. HaxomuTe BEpOSTHOCTH CIy4YaWHBIX COOBITUA B M3YYCHHBIX OIBITaX, B TOM YHCJIE B ONBITaX C
PaBHOBO3MOXXHBIMHU JJIEMEHTApPHBI- MU COOBITHSIMH, B CEPHUSAX HCIBITAHWA 10 IMEPBOrO yCIeXa, B CEPUIX
ucnelTaHuii bepHysin.

6. Vmerp mpeacTaBlieHWEe O CIOydallHOM BeJIMYMHE © O PACHPEACIIEHUU BEPOSITHOCTEH.

7. VmMeTh mpeiCTaBiICeHHWE O 3aKOHE OOJIBIIMX YHCEJT KaK O IPOSBICHUHM 3aKOHOMEPHOCTH B  CIIy4alHOM

HU3MCHYMBOCTH H O POJIX 3aKOHA OONBIINX YHCEI B npupoac mn O6H_IGCTBC.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJaacce

Ne HaumenoBanue pasaenoB u T1eMm | KosmvecTtBo | JiiekTpoHHble (uudpoBbie)

n/n | nporpaMMsl 4acoB o0pa3oBaTe/bHbIEPeCyPChI

1 [IpencTaBieHre JaHHBIX 7 http://school-collektion.edu/ru
PEIIL
http://fcior.edu.ru,
http://www.bymath.net

2 OnucaTenbHas CTATHCTHKA. 8 http://school-collektion.edu/ru
POIII

http://www.bymath.net
http://fcior.edu.ru,

3 CiyyaiiHast '3MEHYHBOCTb. 6 http://school-collektion.edu/ru
http://www.bymath.net
http://fcior.edu.ru,

POII

4 Beenenue B Teopuo rpaos. 4 http://school-collektion.edu/ru
POIII
http://www.bymath.net
http://fcior.edu.ru

5 BeposTHOCTB M YacToTa cirydaitHoro cobbitus. | 4 http://school-collektion.edu/ru
PEII
http://fcior.edu.ru,
http://www.bymath.net

6 O60011eHIE, KOHTPOIb 5 http://school-collektion.edu/ru
PEITT
http://fcior.edu.ru,
http://www.bymath.net

OBILEE 34

KOJMYECTBO HACOBIIO ITPOT'PAMME

TEMATHYECKOE IINTAHUPOBAHUE
8 Kki1ace
Ne HaumenoBanue pasaenoB u TeMm | KosumvecTtBo | JiiekTpoHHbIe (HudpoBbIie)
n/n | NporpaMMsl 4yacoB o0pa3oBaTebHbIEPeCyPChI



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/

1 [MoBTOpeHue Kypca7 Kiacca 4 http://school-collektion.edu/ru
PEII
http://fcior.edu.ru,
http://www.bymath.net

2 OnucaTenbHas CTAaTHCTHKA. PaccenBanue 4 http://school-collektion.edu/ru

JTAHHBIX. PB]_H
http://www.bymath.net
http://fcior.edu.ru,

3 MHoxecTBa. 4 http://school-collektion.edu/ru
http://www.bymath.net
http://fcior.edu.ru,

POIII

4 BepoaTHOCT CIy4aifHOro coOBITHS 6 http://school-collektion.edu/ru
POIII
http://www.bymath.net
http://fcior.edu.ru

5 Baejienne B TeopHio rpados 4 http://school-collektion.edu/ru
PEI
http://fcior.edu.ru,
http://www.bymath.net

6 Ciydaiinble COOBITUS 38 http://school-collektion.edu/ru
PEITT
http://fcior.edu.ru,
http://www.bymath.net

6 O60o01IeHIE, KOHTPOJITH 4 http://school-collektion.edu/ru
PEII
http://fcior.edu.ru,
http://www.bymath.net

OBIIEE 34

KOJIMYECTBO YACOBIIO ITPOIT'PAMME

TEMATHYECKOE IINIAHUPOBAHME
9 kiacce

Ne HanvenoBanmne pasaeqoB u TeM | KosumvectBo | DiekTpoHHbIe (HU(POBbIE)

n/n | NporpamMmsbl 4yacoB o0pa3oBaTe/ibHbIEpPecypChl

1 IMoBTOpenue Kypca8 Knacca 4 http://school-collektion.edu/ru

PEIT
http://fcior.edu.ru,

http://www.bymath.net



http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/
http://school-collektion.edu/ru
http://fcior.edu.ru/
http://www.bymath.net/

DJIEeMEHTHI KOM6I/IHaTOpI/IKI/I

http://school-collektion.edu/ru

POIII
http://www.bymath.net
http://fcior.edu.ru,

FCOMeTpI/I‘IeCKaﬂ BCPOATHOCTDH

http://school-collektion.edu/ru

http://www.bymath.net

http://fcior.edu.ru,

POIII

Hcnbiranusa bepryinu .

http://school-collektion.edu/ru

POII
http://www.bymath.net

http://fcior.edu.ru

CryyaiiHas BeTHUUHA.

http://school-collektion.edu/ru

PEIL
http://fcior.edu.ru,

http://www.bymath.net

O06001IeHNEe, KOHTPOITH

10

http://school-collektion.edu/ru

PEIIT
http://fcior.edu.ru,

http://www.bymath.net

OBLLEE
KOJIMYECTBO YACOBIIO [IPOTPAMME

34
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http://school-collektion.edu/ru
http://www.bymath.net/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://fcior.edu.ru/
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