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IHosicHuTEbHAA 3aNMCKA.
PaGouast mporpamma 1o anredpe s 7 kimacca paspaboTaHa Ha OCHOBE CIICIYIONIUX HOPMAaTHBHO-
NPaBOBBIX U UHCTPYKTUBHO-METOMUECKUX JOKYMEHTOB:
o ®epnepanpubiii 3ak0H Ne 273-D3 «O0 ob6pazoBanuu B Poccuiickoit @enepaunn» ot 29.12. 2012 rona;

o Ilpuka3z MunucrepctBa obpazoBanusi u Hayku PD ot 17.12. 2010 r. Ne 1897 «O6 yTBepKaeHUU
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHUs»;

o Ilpukaz MunucrepctBa oOpa3oBanuss U Hayku PD ot 29.12. 2014 r. Ne 1644 «OO0 BHeceHUH
W3MEHEHUN B Tpukaz MuHUCTEpCTBO oOpa3zoBaHus u Hayku P®D ot 17.12. 2010 1. Ne 1897 «OO06
YTBEpXKICHUH (hefepaibHOTO TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO OOIIEro
00pazoBaHU»;

o Ilpukaz MunucrepctBa obpazoBanuss u Hayku P® ot 30.08.2013 r. Ne 1015 (¢ msm. U
nononHeHusasmMu) «O6 yrtBepxkaeHun [lopsinka opraHu3anud M OCYIIECTBICHHS 00pa3oBaTeabHOU
NEeSITeIbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MPOrpaMMaM-00pa30BaTEIbHBIM — MIPOrpaMMaM
Ha4YaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO M CPETHEr0 00IIero 00pa3oBaHusy;

e IlocranoBnenne denepasbHOW CIY)KOBI TO HAA30pPYy B CBETE 3alIMTHl TMpPaB MOTpeOUTENCH H
Onaromoiy4us 4yesnoBeKa, [ JaBHOrO rocyJapcTBEHHOro caHutapHoro Bpada P® ot 29.12.2010 r. N 189
«0O06 yrBepxaenuu CanlluH 2.4.2.2821-10 «CanutapHo- 3MHIEMHOJIOTHYECKUE TPEOOBAHUS K YCIOBUSIM U
OpraHu3aluy 00y4eHus B 0011e00pa30BaTEIbHBIX YUPESKACHUAK)», C U3BMEHECHUSAMU;

e IIpumepHbic OCHOBHBIE OOpa3OBaTENbHBIE MPOTPAMMBbI Ha4yaJdbHOTO OOIIEro O0Opa3oBaHUS W
OCHOBHOTO 0011ero o0pa3oBaHMs, BHECEHHBIX B peecTp 00pa30BaTENbHBIX MPOrpamMM, OJ00pPEHHBIX
dbenepabHbIM Y4eOHO-METOIUYECKUM O00BEIMHEHNEM 110 001IeMy 00pa3oBaHuio (mpoTokoi ot 08 ampers
20151.Nel/5)

o Anrebpa. CoopHuk pabounx mporpamm 7-9 kinaccel. Yue6Hoe mocobue mist OO. CocraButenb
Bypmuctpona T.A.

OO0mas xapakTepucTHKa y4e0HOro npeamera, Kypca

B kypce anrebpsl 7 Kjacca MOXXHO BBIJEIHMTH CIIEIYIOIIME OCHOBHBIE COJIep)KaTelbHbIE JIMHUU:
apudMeTHKa; 3JIEMEHTHI anreOpbl; BEpOATHOCTh M cTaTUCTUKA. Hapsiy ¢ 3TUM B cofiepKaHue BKITIOUEHBI
JOTIOTHUTEJIbHBIE TEMBI M0/ pyOpuKoi «Jlisl TeX, KTO XO04ueT 3HaTh OOJbILEe», YTO CBSI3aHO C pealu3ainuen
eneit 00IIeNHTEIUIEKTYaIbHOTO M OOIIEKYJIbTYpHOTO pa3BuTHs yuamuxcs. CoaepkaHue Kaxaoi u3 3Tux
TEM pa3BOPAuMBAETCA B COJAEPKATEIBHO-METOJINYECKYIO JIMHHIO, IMPOHU3BIBAIOIIYI0 BCE OCHOBHBIC
colepKaTelbHble JIMHUM UM CIY)XKUT LEJIM OBJAJCHHUS Yy4YallUMHCS HEKOTOPBIMH  3JIEMEHTaMHU
YHUBEPCAJIBLHOTO MAaTEeMaTH4YeCKOro $3bIKa W BIAQJCHUS ONPEJCICHHbBIMH HaBBIKAMHM, a TaK K€
CHOCOOCTBYET CO37aHUI0 OOIIEKYIBTYPHOTO T'YMaHUTAPHOTO (JOHA M3YUECHHUS Kypca.

Copepxanne JMHMM «ApudMeTuka» CIyXuT GyHIaMEHTOM [Uid JallbHEHIIero H3y4eHUs
YUYaIIMMUCS MaTEMAaTUKH U CMEXHBIX TUCIMIUINH, CIIOCOOCTBYET Pa3BUTHIO HE TOJBKO BBIYHCIUTEIBHBIX
HaBBIKOB, HO U JIOTUYECKOTO MBIIIICHUS, (OPMHPOBAHUIO YMEHHUS TIOJb30BaThCS aJTOpPUTMaMU
CHOCOOCTBYET pPAa3BUTHIO YMEHHUI IUIAHUPOBaTb M OCYILECTBIISATH JESATEIBHOCTb, HANPABICHHYIO Ha
pelIeHre 3aa4, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B ITOBCEIHEBHOM JKU3HH.

Conepxanue JUHUH «DJIEMEHTHI aareOpbl» CUCTEMaTH3UPYET 3HAHHUA O MAaTEeMaTHYECKOM S3bIKE,
MoKa3bIBasi MpUMEHEHHE OYKB AJi1 0003HAYCHMS YMCE U 3aIHCH CBOWCTB apU(pMETHUYECKUX ACHCTBUIA, a
TaKXe /U1 HaXOXKJICHUS HEM3BECTHBIX KOMIIOHEHTOB apU()METHUECKUX JeHCTBUI

Jluans «BeposSTHOCTP M CTAaTUCTHKA» - OO0S3aTENbHBIA KOMIIOHEHT IIKOJBHOIO 0Opa3oBaHMs,
YCUJIMBAIOIIUI €ro MPUKIIAJHOE M MPAKTHUYECKOe 3HAueHUe. DTOT MaTepual HeoOXOAuM, Ipexke BCEro,
uist GOPMHUPOBAHUS y yUyaIuxcsl QyHKIMOHAIBHON IPaMOTHOCTH — YMEHHSI BOCTIPUHUMATh U KPUTHYECKU
aHaTM3UPOBaTh MH(OPMAIUIO, NPEJCTABICHHYIO B Pa3lW4YHBIX (OpMax, MOHMMATh XapaKTep MHOTHUX
peaNbHbIX 3aBUCUMOCTEN, MPOU3BOAUTH MpoCTeiiIne pacueTsl. [Ipy n3ydeHun BEepOSITHOCTH M CTATUCTUKH
o0oramaroTcsi TPEACTaBICHUS O COBPEMEHHOM KapTHHE MHpa M METOJaX €ero HCCIeI0BaHUs,
dbopMUpOBaHUA TOHUMAHUS POJU CTATUCTHKM KaK HCTOYHUKA COIMAJIBHO 3HAYMMOM HHpOpMAIUN U
3aKJIaIbIBAIOTCS] OCHOBBI BEPOSTHOCTHOT'O MBIIIJICHHSL. .

Kypc anreOpsl 7 kiacca xapakTepHU3yeTcs MOBBIIIEHUEM TEOPETHUYECKOr0 00YUYEeHHsI, TOCTEIEHHBIM
YCUJICHHEM POJIM TEOPETUUECKUX 0000IICHUN U IeAyKTUBHBIX 3aKioueHuid. [Ipukiannas HarpaBIeHHOCTb
Kypca oOecneuynBaeTcs CHUCTEMaTHMYECKUM oOOpallleHHeM K MpUMepaM, PacKpbIBAIOLUIUM BO3MOXKHOCTU
NPUMEHEHHUS MAaTeMaTHKHU K U3YUYCHHUIO JCHCTBUTENLHOCTH U PEUICHUIO MPAKTUYECKUX 3a/1a4.



Iean nzyyenus npeamera

B nanpaenenuu nuunocmnozo pazeumus:

1) pa3BUTHE JIOTUYECKOTO U MPAKTUYECKOTO MBIIIICHUS, KYJIbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEHHOMY

JKCIIEPUMEHTY;

2) ¢dopMupoBaHHE Yy YYAIIUXCS MHTEJUICKTYaIbHOW YECTHOCTH W OOBEKTUBHOCTH, CIOCOOHOCTH K

MPEOAO0TICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BRITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

3) BocHUTaHHME KA4yeCTB JIMYHOCTH, OOCCIEUMBAIONIUX COLUAIBHYI0 MOOMIBHOCTb, CHOCOOHOCTH

MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

4) popMupoBaHHE KA4YeCTB MBIILICHUS, HEOOXOUMBIX JJIS alaNTallii B COBPEMEHHOM WH()OPMAIMOHHOM

o0111eCTBE;

5) pa3BuTHE HHTEpEca K MaTEeMAaTHIECKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH.

B npeomemmnom nanpagienuu:

1) oBnasieHre MaTeMaTHYECKUMU 3HAHUSIMU U YMEHHUSIMU, HEOOXOUMBIMHU JIJISI IPOIOJIKCHHSI OOYUICHUS B

0011e00pa30BaTENbHBIX YUPEKICHUAX, N3YUEHHE CMEXKHBIX JMCLUUILINH, IPUMEHEHHS B MOBCEIHEBHOU

KU3HU;

2) co3nanue ¢yHIaMeHTa JJii MaTeMaTH4YeCKOro pa3BUTHS, (OPMHUPOBAHUS MEXAHU3MOB MBILIUICHUS,

XapaKTEPHBIX JJII MATEMATHUYECKOU J1eITeIbHOCTH.

B memanpeomemnom nanpaenenuu:

1) bopmupoBaHue MpeACcTaBICHUH 0 MATEMAaTUKE KaK YaCTH OOIIEYEeIOBEYECKOM KYIbTYPhI, O 3HAYMMOCTH

MaTeMaTUKH B Pa3BUTHH LMBUIN3ALMU U COBPEMEHHOI'O OOIIECTBA;

2) pa3BUTHE MPEJCTABICHUN 0 MaTeMaTHKe Kak opMe OMHCAHUS M METOJE MTO3HAHUS IEHCTBUTEILHOCTH,

CO3/1aHHE YCIIOBUH JIsl MpUoOpeTeHHsI IEPBOHAYATBHOTO OMbITa MATEMAaTUYECKOT0 MOJCINPOBAHNS;

3) ¢opmupoBaHue OOLIMX CHIOCOOOB MHTEIUIEKTYAILHOM JESITEIbHOCTH, XapaKTEPHBIX JJIi MATEMATHKH U

SBIISIOIIMXCSI OCHOBOM TIO3HABATENbHOM KYyJbTYpbl, 3HAUMMBIX JJI pa3iHYHbIX cdep yenoBeYecKOon

JESATEIILHOCTH.

Meoscnpeomemmuwie ceazu.

1. AnreOpandeckue BBIPAKCHHS — BCTpPEUalOTCs B (U3MKe TpH HM3YYCHHH TeMbl: [ 'pamxyupoBaHue
IPYKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.

2. Tema OHOWIEHBI 1 MHOTOWIECHBI BCTPEYAETCS B XUMHH MPU U3YUYEHUU TeMbI Pa3zMepbl MoJieKy1.

3. CreneHp C HaTypalibHbIM TMoOKa3areneMm, CTaHIApTHBIA BHJ OJHOWICHA, YMHOXEHUE OJHOYJICHOB,
MHorousieHbl, TpuBeAeHNE 0100HBIX, CII0KEHNE U BEIYUTAHUE MHOTOYWICHOB, YMHOXXEHHE HA YUCIIO U
OoJHOUJIeH, JleneHne OAHOWIEHOB M MHOTO4YIEHOB, Pa3io)keHne MHOTOYJICHOB Ha MHOXHUTEIU — B
¢u3uKe COOTBETCTBEHHO NpU M3yueHHH TeM: Enmnunsl maccel, M3mepenue o0beMoB ten, M3mepenue
Macchl Tela Ha pbIYaXHBIX Becax, OrmpeneneHue IUIOTHOCTH TBepaoro Ttena, [paduueckoe
nU300pakeHNe CHJI, MOMEHT CWIIbI, PaBHOMEpHOE NBIKEHUE, B3anMopeiicTBue Ten, Macca, INIOTHOCTb,
Pa6ota, moutHoCTh, 3HEprUs, KIT/I.

PaGouass mporpamma yueOHOro Kypca IO TeOMETpuM s 7 Kiacca pa3zpaboTaHa Ha OCHOBE
denepalbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO OOILEro
oOpazoBaHust 1O MaTtematuke, «OO05S3aTENPHOT0O MHMHUMYMa COJIEpPXKaHHS OCHOBHOTO  OOILEro
o0pa3oBaHMs MO MaTEMaTHUKE» M aBTOPCKOW mporpammbl 1o reomeTpun AtanacsiHa JI. C., BXxozsiieit B
cOoopHuk pabounx mporpamm «IIporpammsr oOmIe0Opa3zoBaTenbHbIX YupexaeHui: I'eomerpus, 7-9
KJaccel», coctaButTenb: 1.A. BypmucrpoBa «lIporpammbl 001meo0pa3oBaTENbHBIX YUPEIKICHUMN:
I'eometpus , 7-9 xiacce».- M. IIpocsemenue, 2016.

HopmatuBHoe obecrieueHue nporpamMmmabi:

1. 3akon P® 273-®3 ot 29.12.2012r. «O6 obpazoBanuu B PO» (C M3BMEHEHUSIMHU U JTOMOJHCHUSIMU
2015-2016 r.r.).

2. Ilpukaz MwunHoOpHayku P® ot 17.12.2010 N 1897 "OO6 yrBepxacHUU (eaepaaTbHOrO
TOCYapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa  OCHOBHOrO  oOmiero  oOpasoBaHus"
(3apeructpupoBano B Muntocte P® 01.02.2011 N 19644).

3. TIpuxa3 MunuctepcTBa oO6pa3zoBanus u Hayku Poccuiickoit deneparmu ot 31.12.2015 Ne 1577 «O
BHECCHHH M3MEHEHHH B (peiepaibHbIi TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPT OCHOBHOTO
obmiero o0pa3oBaHUs, YTBEPKIEHHBIM MpHKa3oM MuUHHCTEPCTBA 00pa3oBaHUS H  HAYKHU
Poccutickoit @eneparuu ot 17 gexadpst 2010 1. Ne 1897» (3apeructpupoBan B Muntocte Poccun
02.02.2016 Ne 40937).



4. TIlpuka3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoii @enepauuu ot 31 mapra 2014 r. Ne 253
«®DenepanbHblil NepedyeHb y4eOHUKOB, PEKOMEHIOBAaHHBIX (IJOMYIIEHHBIX) K MCIOJIB30BAaHUIO B
00pa3oBaTeNILHOM IpoLIecce B 00pa30BaTENbHBIX YUPESKIACHUAX, PEATU3YIOIUX 00pa3oBaTeIbHbIC
nmporpaMmbl  00mIero oOpa3oBaHHMs W HMMEIONMUX TOCYJapCTBEHHYIO aKKpeauTanuoo» (c
U3MEHEHHUSAMHU, BHECEHHBIMH: TMpHKa3oM MuHoOpHayku Poccum ot 8 mrons 2015 roma N 576;
npukazom MunoOpHayku Poccum ot 28 mexabpst 2015 roma N 1529; npukazom MuHoOpHAyKH
Poccun ot 26 stuBaps 2016 roga N 38; npukazom Muno6puayku Poccun ot 21 anpenst 2016 roga N
459);

5. IIporpammbl o0mieoOpazoBaTenbHBIX yupexxaeHuid: ['eomerpus, 7-9 kmaccel. CocTaBHUTENb
Bbypmuctpoa T. A. — M.: IIpocsemenue, 2016.

6. OcHoBHasi  oOpa3oBareibHas IporpamMma  OCHOBHOTO  oOmiero  obOpasoBanus  MBOY
«Hwxuecasurylickas COILLy.

7. Yuebnsrit mnan MBOVY «Hmwxknecasuryiickas COLL» na 2018 — 2019 yueOHsbIif TOA.

8. TpeboBaHus K OCHAIICHUIO 00Pa30BATEIHHOTO MpOIIECCca.

ABTOpcKas pabodasi mporpaMma, HCTOJb3yemas Uisi pa3paOOTKH JaHHON pabouyel MporpaMMEl,
COOTBETCTBYET (hefieparbHOMy KOMIIOHEHTY T'OCYJapCTBEHHOTO CTaHmapTa obmiero odpasoBanus 2010
roja.

Hacrosimmass paGouasi mporpamma paspaboTaHa NPUMEHUTENbHO K ydeOHoH mporpamme A. C.
AtanacsHa «['eometpuss» st 7-9 KiaccoB M OpPHUEHTHpPOBAHA Ha WCIOJb30BaHUE Yy4eOHO -
METOANYECKOTO KOMILJICKTa:

1. TIporpammsl o6meoOpa3oBaTesbHBIX yupexaeHuid. ['eomerpus. 7 - 9 kmaccel. CocTaBHUTENb:
BypmuctpoBa T.A. — M.: IIpocsemenue, 2015 T.

2. Teomerpus 7 — 9 kiacc: yueOHuK 111 o01eoOpasoBatenbHbIx yupexaenuit/ JI. C. Aranacsh, B.
@. byry3os, C. b. Kagomues — M.: IIpocsemenne, 2015

3. CamocTrosTenbHble U KOHTPOJIbHBIE paboThI 1o anredpe u reomerpun 1 7 kinacca / Epmosa A.
I1., T'ono6opoasko B. B. — M.: Unekca — 2016

4. Teomerpus. unaktuueckue marepuansl. 7 kiaacc/ b. I'. 3us, B. M. Meiinep — M.: IIpocBemenue,
2014

5. T'eomerpusi. Temarnueckwe Ttecthl. 7 kimace/ T. M. Mwumenko, A. JI. bauakoB — M.:
IIpoceemienue, 2015

JlanHasi mporpamMma COJIEPKUT BCE TEMBI, BKIIOYCHHBbIE B (eIepalbHBI KOMIOHEHT COACPKAHUS
00pa3oBaHus; BKIIOUYAET BOMPOCH PETHOHAIHLHOTO KOMIIOHEHTA, B BHJEC YPOKOB, Ha KOTOPBIX PEIIAFOTCS
npoOJIeMHBIC 3a/1a4l, KOMOMHATOPHBIE 3a7a4M, 3aJa4d Ha MPOILICHTHI; BBIYUCICHUS TIPOBOAATCS C YUYETOM
pPETHOHAIBHBIX OCOOEHHOCTEH (I YCIOBHS 3a7ad M 3aJaHW WCIIOJB3YIOTCS CTAaTHCTHYECKUE TaHHBIC
pa3IMYHBIX XapaKTepUCTHK peciyOnauku Bypsitus, B ToM uncie, u o3epa baiikan).

N3ydenue reomeTpun B 7 KJIacCe HANPaBJICHO HA JIOCTHXKEHHE CICAYIONIMX IIeJed | 3a1ay:

Henu: pa3BuTHE Yy ydalMXcs NPOCTPAHCTBEHHOE BOOOpaKEHHE W JIOTHUECKOE MBIIUICHUE MyTEM
CHUCTEMAaTHYECKOTO HM3YYCHHS CBOWCTB TE€OMETPHYECKHX (UTYyp Ha IUIOCKOCTH W B TPOCTPAHCTBE W
NPUMEHEHHUS 3TUX CBOWCTB, MPU PELICHUU 3a/7a4 BBIYUCIUTEIBHOTO M KOHCTPYKTHBHOI'O XapakTepa.
CylecTBeHHAas POJib MPHU 3TOM OTBOJIUTCS PA3BUTHIO T€OMETPUUECKON MHTYHULINH.

. DopMUPOBaHKE IIETOCTHOTO MPEJACTABICHUSI O COBPEMEHHOM MUPE.

. OBnageHne CUCTEMON TeOMETPUYECKMX 3HAHUH W YMEHHH, HEOOXOOUMBIX AJSi NMPUMEHEHUS B
MPAKTUYECKON AESITETbHOCTH, U3YUYEHHUSI CMEXHBIX JUCIUILINH, MPOJOIKEHUST 00pa30oBaHMUsL.

° CDOpMI/IpOBaHI/IC HHTCIJICKTA, a TaKXC JIMYHOCTHBIX KadCCTB, HCOGXOIII/IMBIX YCJIOBCKY I
MOJIHOIICHHOM JKU3HU, Pa3BUBAEMbIX T€OMETPHUEN: ICHOCTH M TOYHOCTU MBICIH, KPUTUYHOCTH MBILIUICHHUS,
HWHTYUIHUH, JJIOTUYCCKOI'0 MBINUJICHUSA, IIPOCTPAHCTBCHHBIX HpGI[CT&BJIGHHfI, CHOCOGHOCTI/I K MPpCOAO0JICHUIO
TPYAHOCTEM.

e Bocriutanue OTHOIIEHHS K T€OMETPUM KakK K YacTH OOIIeYeIOBEYeCKON KyJIbTYphl, (OpMUPOBaHUE
MOHUMAaHHA 3HAYUMOCTH MAaTCMAaTUKU JIS1 HAYIHO-TCXHUYCCKOI'O IIporpecca.

o opmupoBaHue 0CO3HAHHOTO BHIOOPA MHIAMBHUIYAJTBLHON 00pa30BaTEIbHON TPACKTOPHUH.

3apaum:



e CO3/1aTh YCIJIOBHS JUIsl OBJIQJICHUSI CUCTEMOW I€OMETPUYECKUX 3HAHUM M YMEHHH, HEOOXOAMMBIX IS
OPUMEHEHU B IPAKTUYECKOH JEATENbHOCTH, MW3Y4YEHUS CMEXKHBIX JUCLMIUINH, MPOAOJIKEHUS
o0pa3oBaHus;

e CITIOCOOCTBOBATH MHTEIUIEKTYAJIbHOMY Pa3BHTHIO, (POPMHUPOBAHUIO KAUECTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY /1JIs TOJTHOLIEHHOM HU3HU B COBPEMEHHOM OOLIECTBE; ICHOCTH U TOUHOCTH MBICIIH, KpUTHUYHOCTH
MBIIUICHHUS, HMHTYULUH, JIOTHYECKOTO  MBIIUICHHUS, 3JEMEHTOB  alTOPUTMHUYECKOW  KYJIBTYpBHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIOCOOHOCTH K ITPEOAOJIEHUIO TPYIHOCTEH;

e IIPEIyCMOTPETh BO3MOKHOCTh KOMIIEHCAIIMK MPOOETIOB B MOATOTOBKE MIKOJIHHUKOB U HEJOCTATKOB B
UX MaTeMaTHYECKOM Pa3BUTHH, Pa3BUTUU BHUMAHUS U NaAMSITH;

e 00ecreynTh YpOBHEBYIO nuddepeHIaIuio B Xoae 00ydeHuUs;

e 0OecnieunTh 0a3y reOMETPUYECKUX 3HAHUH, TOCTATOYHYIO JJIsl MPOJOJDKEHHSI 00pa30BaHus;

e c(hopMUpPOBATH YCTONUMBBINA HHTEPEC yUAIIUXCS K IIPEIMETY;

e BEISIBUTH U PAa3BUTh MaTeMaTHUECKUE U TBOPUYECKHUE CIIOCOOHOCTH;

e YUUTh BJIAZIETh O0OOIIEHHBIMHU CIIOCOOAMHU MBICIIUTEIBHOM, TBOPUECKON JESITEIbHOCTH;

e OCBOUTH KOMIIETEHIINU (Y4eOHO-TI03HABATEIbHYI0, KOMMYHUKATUBHYIO, PE(ICKCUBHYIO, TUUHOCTHOTO
CaMOpa3BUTHA, HHPOPMALIMOHHO- TEXHOJIOIMUYECKYIO, IEHHOCTHO-CMBICIIOBYIO).

B ocHOBe 00ydeHus MaTeMaTUKU JISKUT OBJIAZICHUE YUYaIUMUCS CIEAYIOUIMMH BHJIAMH KOMIIETEHIIMMI:
NpeMETHOW, KOMMYHHKAaTHBHOM, OpPraHM3allMOHHOM W OOIIEKYyJIbTypHOH. B COOTBETCTBHHM € ATHMHU
BUJAMU KOMIIETEHIMI BBIJEJICHBI OCHOBHBIE COJEPXKATEIbHO-1IEIEBbIC HANpaBieHUs (JIMHUM) Pa3BUTHA
yUaluxcs CpeCTBAMU IPEMETa MaTeMaTHKa.

IIpenmerHass kKommeTeHI M. 31€Ch O] MPEAMETHOW KOMIIETEHIIMEH MOHMMAETCS OCBEIOMJIEHHOCTh
IIKOJHHUKOB O CHCTEME OCHOBHBIX MaTeMaTHYECKHX IPEJICTaBICHUH M OBJaJeHHE MMM OCHOBHBIMHU
peIMETHBIMU yMEHUsAMHU. POpMHUPYIOTCS CeIyIoIue 00pa3yoliye 3Ty KOMIIETEHIUIO NIPEICTaBICHUS: O
MaTEMaTHUYECKOM SI3bIKE KaK CPEJCTBE BBIPAKEHUS MATEMAaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1.; O
MaTeMaTHYECKOM MOJEIMPOBAaHMM KaK OJHOM H3 BaXHBIX METOJOB IO3HaHUS Mupa. dopmupyrorcs
cieyrone o0pasyrone 3Ty KOMIIETEHIIMIO YMEHHS: CO3/1aBaTh MPOCTEHIINE MaTeMaTHUECKHEe MOJEIIH,
paboTaTh ¢ HUMHU U MHTEPIPETHPOBATH MOJIyYEHHBIE PE3YJbTAThl; MPHOOpPETaTh U CHUCTEMAaTU3UPOBATH
3HaHUS O croco0ax pemeHus MaTeMaTHYeCKHUX 33/ad, a TaKKe MPUMEHSATh 3TH 3HAHWUA U YMEHUS IS
peIIeHNs] MHOTUX KH3HEHHBIX 3a/1a4.

KomMMyHUKaTMBHasi KoOMIeTeHUUs. 31eCh 10J KOMMYHHKAaTHMBHON KOMIIETEHIEH IOHUMAETCs
C(OPMHPOBAHHOCTh YMEHHUS SICHO W 4YETKO u3JaraTb CBOM MBICIH, CTPOUTh apryMEHTHPOBAHHBIE
paccyXKIeHHs, BECTH AMAJIOr, BOCIIPUHUMAs TOUKY 3pEHHs COOECEIHHMKA M B TO K€ BpeMs IMOJBEpras ee
KpUTHYECKOMY aHanu3y. GopMUpYIOTCs CleAyIoKe 00pa3yrolue 3Ty KOMIETEHIUI0 YMEHHUS: U3BJIEKATh
UH(OPMALIMIO U3 Pa3HOTO POJia UCTOYHUKOB, MPEOOPa30BbIBas €€ MPU HEOOXOIUMOCTH B JIpyrue (hopmbl
(TEKCTBI, TAOIHUITBI, CXEMBI U T.11.).

Opranm3anoHHasi KOMIETEHIHMs. 31eCb 107 OpPraHMU3alMOHHOM KOMIIETEHLMEH IOHUMAaeTcs
Cc(OPMHPOBAHHOCTb YMEHUS CAMOCTOSITENIbHO HAaXOJIUTh U NMPUCBAaUBaTh HEOOXOAMMBIE yUYaIlUMCSl HOBbIE
3HaHus. QOPMUPYIOTCS CleyIoNIe 00pa3yIonue 3Ty KOMIETCHLIUIO YMEHUS: CAMOCTOSITEIILHO CTaBUTh
y4eOHy0 3a1ady (11eJb), pa30MBaTh €€ Ha COCTaBHBIC YaCTH, Ha KOTOPBIX OyJ€T OCHOBBIBATHCS MPOIIECC €€
pelleHus], aHAJW3UPOBaTh peE3yJbTaT JICUCTBUS, BBIABIATH JOMYIICHHbIE OIIMOKM M HETOYHOCTH,
UCTIPABIIATh UX M NPEACTAaBIIATh MOJYUYCHHBIM pe3ynpTaT B (OpMe, JETrKO AOCTYIHOH A BOCHPHITHSA
JIPYTHUX JIFOJIEH.

OO0ueKkyJIbTYpHAsi KOMIIeTeHUHMs. 31eCb TOJA  OOIIEKYJbTYpHOH KOMIIETEHIMEH IOHHMAETCs
OCBEJIOMJIEHHOCTb HIKOJBHUKOB O MaT€MaTHKE KaK 3JEMEHTE O0Ie4eI0BEeYeCKON KyJbTyphl, €€ MEeCTe B
CUCTEME APYTUX HAyK, a TAKXKE €€ POJIM B PA3BUTHH IIPEACTABICHUN YEIOBEUYECTBA O LEJIOCTHON KapTHHE
mupa. GopmupyroTcs cieayrouye o0pasyouye 3Ty KOMIETEHIUIO PEACTaBIeHUs: 00 ypOBHE Pa3BUTHSA
MaTeMaTHKH Ha Pa3HbIX MCTOPUYECKHX 3Talax; O BBICOKOH MPAKTUYECKOM 3HAYMMOCTH MAaTEMAaTUKU C
TOUYKU 3PEHUs CO3JaHMs M Pa3BUTUS MaTEpUAbHOM KyJIbTypbl 4EJIOBEUYECTBA, a TAKXKE O BAXHOH pOIH
MaTeMaTHKU C TOYKH 3peHHs] (POPMHPOBAHMHU TAKMX 3HAUMMBIX 4ePT JIMYHOCTH, KaK HE3aBUCHUMOCTb U
KPUTUYHOCTb MBIIUIEHUS, BOJIS U HACTOMYUBOCTD B IOCTH)KEHUU LIETIH.

B cootBercTBUM C denepaabHbIM 0a3UCHBIM YyYeOHBIM IIJIAHOM Ui 00pa3oBaTeIbHBIX YUPEKICHUN
P® Ha uzyueHue reoMeTpur B 7 KJlacce OTBOJMTCS 2 4Yaca B Heleudro, 34 yueOHbIe Helen, 68 yacoB B
roJl  COOTBETCTBEHHO, B TEYEHHE  OJHOr0o  ydeOHOro rojga Ha  0a3o0BOM  YpOBHE.
[Iporpammoii mpeaycMOTpPEHO MPOBEACHUE 5 KOHTPOJIBHBIX padoT (BKIItOUas | aTTecTallmOHHYI0 padoTy
3a Kypc 7 Kjacca), B TOM YHCJIE€ CaMOCTOSITENbHBIX paboT — 16; TecToBbIX padot — 13.



Ileap n3yuenus Kypca aaredpsl B 7 Kjaacce

Llenwro u3ydeHus Kypca anreOpsl B 7 Kilacce sSBISCTCS:

e chopMHupOBaTH MPAKTUYECKHE HABBIKM BBIMOJHEHHSI YCTHBIX, MHUCHMEHHBIX, WHCTPYMEHTAIbHBIX
BBIYHCJICHH, PA3BUThH BEIUUCIIUTEIBHYIO KYIbTYPY;

e OBJIAJIETh CHMBOJIMYECKHM SI3BIKOM anreOpbl, BBIPa00TaTh (OpMabHO-OTIEpATUBHBIC alreOpandecKue
YMEHUS U HAYYUTHCSI IPUMEHSTh UX K PEIICHUIO0 MAaTEMATUYECKUX U HEMAaTEMaTUUYECKUX 3a/1a4;

e M3YYUTh CBOMCTBA M TpadUKH SIEMEHTApPHBIX (DYHKIMNA, HAYYUTHCS MCIOIB30BaTh (DYHKIIMOHATHHO-
rpaduyueckre npeacTaBICHUs sl OMUCAHMSI U aHAIM3a PealbHbIX 3aBUCUMOCTEH;

e Pa3BHUThH JIOTHUYECKOE MBINUICHHE U PeUb — YMEHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHUS, MPOBOIUTH
HECJIO)KHBIE CHCTEMAaTU3alluM, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, HCIONB30BATh Pa3IHUHBIC
SI3BIKM MAaTEMAaTHKHU (CJIOBECHBIN, CUMBOIIMYECKUH, TpaduuecKuil) Iuisi WILTIOCTPAIK, HHTEPIIPETALINH,
apryMeHTalllu U JI0Ka3aTeIbCTBa;

e chopmupoBaTh MpeAcTaBiIeHUs 00 H3ydaeMbIX IMOHATUSAX M METOJaX KaK BaKHEHIIMX CpelcTBax
MaTEeMaTU4YeCKOr0 MOJEITUPOBAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM.

B ocHoBe oOyueHuss MareMaTUKH JISKUT OBJAJCHHE YYallUMHUCS CIEIYIOIIMMH BHIAMU
KOMITETEHIIMIA: TPeAMETHON, KOMMYHUKAaTHBHOM, OPraHU3allMOHHON U OOIEKyIbTypHOH. B cooTBeTCTBHM
C 3THMHU BUJAMH KOMIIETEHIIMI BbIJEIEHbl OCHOBHBIE COJIEP)KATEIbHO-IIEIEBbIe HAMpPABICHUS (JIMHHH)
pPa3BUTHS YUAILLIMXCS CPEICTBAMU MpPEeIMETa MaTeMAaTHKA.

IIpenmeTHas KOMIIeTeH . 31ech 3 (o) MPEIMETHOMN KOMIIETEHITNEN IOHUMAETCS
OCBEJOMIJIEHHOCTh IIKOJbHUKOB O CUCTEME OCHOBHBIX MAaTEMAaTUYECKUX MPEJICTABICHUNA U OBJaJCHHE UMU
OCHOBHBIMH TPEIMETHBIMH yMEHUAMH. DOpMUPYIOTCS CcleAyIole o0pa3yoliue 3Ty KOMIIETEHIUIO
NPEACTABICHUS: O MATeMaTHUYEeCKOM SI3bIKE KaK CpEACTBE BBIPAKEHUS MaTeMaTH4YeCKUX 3aKOHOB,
3aKOHOMEPHOCTEH U T.II.; O MaTEMAaTUYECKOM MOJEIMPOBAHUN KaK OJHOM M3 Ba)KHBIX METOJIOB MO3HAHUS
mupa. QopMHUPYIOTCS cieayromue o0pa3yIolie 3Ty KOMIIETCHIIMIO YMEHHs: CO3/1aBaTh IpPOCTEHIIHe
MaTeMaTHUYeCcKue MOJENH, paboTaTh ¢ HUIMHU M MHTEPIPETUPOBATH MOJyYEHHBIE pe3yIbTaThl; IPUOOPETATh
U CHUCTEMATH3UPOBATh 3HAHMS O CIOCO0ax pPEIICHUS MaTeMaTHYeCKHUX 3a/lad, a TakXKe MPUMEHSATb JTU
3HAHUS U YMEHUS JUI PEIICHUs MHOTUX JKU3HEHHBIX 3a]1a4.

KoMmyHnkaTuBHAasi KoMIeTeHHUs. 371€Ch MOJI KOMMYHUKAaTUBHON KOMIIETEHLMEW MOHUMAETCA
c(OpMHUPOBAHHOCTh YMEHMS SICHO M YETKO H3JlaraTb CBOU MBICIH, CTPOUTH apryMEHTHpPOBaHHbBIE
pacCyXJICHHsI, BECTH JMAJIOT, BOCIIPUHUMAsSI TOUKY 3pPEHHS COOECeHMKA M B TO e BpeMsl MOJBEpras ee
KpuTHueckoMy aHanuzy. @opmupyroTcs ciaeayiouiie o0pa3yromiie 3Ty KOMIIETEHIIUI0 YMEHHUS: U3BIIEKaTh
UH(OPMALIMIO U3 Pa3HOTO POJia UCTOYHUKOB, MPEOOPa30OBbIBAs €€ MPU HEOOXOIUMOCTH B JIpyrue (hopmbl
(TEKCThI, TAOTHUITBI, CXEMBI U T.11.).

Opranu3anoHHasi KOMIETEeHIHA. 3J1eCh I0Jl OPraHU3alUOHHON KOMIIETEHIIMEH IOHUMAETCA
c(OpMHUPOBAHHOCTh YMEHHUS CaMOCTOSITEIbHO HAaXOAWTh U MPHCBaUBaTh HEOOXOAUMBIE YUAIIUMCS HOBBIE
3HaHus. OpPMHUPYIOTCS CleyIoNIe 00pa3yIonue 3Ty KOMIETCHLIUIO YMEHUS: CAMOCTOSITEIILHO CTaBUTh
y4eOHyt0 3a1ady (11eJb), pa30MBaTh €€ Ha COCTaBHBIC YaCTH, Ha KOTOPBIX OyJ€T OCHOBBIBATHCS MPOLIECC €€
pelIeHUs, aHAIM3UPOBATh pE3yJIbTaT [EHCTBUS, BBISABIATH JOMYIICHHBIE OIIMOKH W HETOYHOCTH,
UCHPABIATh UX W MPEACTaBIATh MOJYYEHHBIH pe3ynbTar B (opMe, JerKO TOCTYMHOW ISl BOCHPHUSATHUS
JIPYTHUX JIFOJIEH.

OO0uiekyJbTypHasi KOMIIETEHIUsA. 37IeCh TOJ OOUIEKYJIbTYpPHOH KOMIIETEHIIUEH MMOHUMAETCS
OCBEJIOMJICHHOCTh HIKOJBHUKOB O MaTeMaTHKE KakK 3JEMEHTE OOIeUeTI0BEYeCKON KyJIbTYphl, €€ MeCTe B
CUCTEME JPYTUX HayK, a TAaKXKEe €€ POJIM B Pa3BUTHH IPEACTABICHUI Ye0OBEUYEeCTBA O LEJIOCTHON KapTUHE
mupa. QopMHUpYIOTCS ClEAYIOUIe 00pa3yIoLIie 3Ty KOMIIETCHIUIO TPEACTaBICHUS: 00 YPOBHE Pa3BUTHA
MaTeMaTUKU Ha Pa3HbIX HCTOPUYECKUX ITAlax; O BHICOKOW MPAKTUYECKOW 3HAYMMOCTU MaTEeMaTHKHU C
TOYKHU 3PEHHUSI CO3/IaHUSI M PA3BUTHUS MAaTEPUAIbHOM KYJIBTYphl YEJIOBEUECTBA, & TAKXKE O BAXKHOU poiu
MaTeMaTUKUd C TOYKH 3peHHUs (OPMUPOBAHMM TAKUX 3HAUMMBIX YepT JUYHOCTH, KaK HE3aBUCHUMOCTH
Y KPUTUYHOCTH MBILICHUS, BOJISI © HACTOWYUBOCTh B JJOCTUKEHUHU LIETU U JIp.

B paMkax ykazaHHBIX JIMUHHUI pPelIalOTCS CJIeyIoNue 3aa49u:

* OBJIAJICHUE CHUCTEMOW MATEeMATHYECKUX 3HAHWA U YMEHHH, HEOOXOAWMBIX JUIsi TPUMEHEHHUS B

MPAKTUYECKON AESITeTbHOCTH, U3yUYEeHUS! CMEXKHBIX JUCIHUILINH, MPOJOJKEHUS 00pa30oBaHMUs;

* hopMUPOBAaHNE MUHTEIIEKTA, & TAK)KE TUIHOCTHBIX Ka4eCTB, HEOOXOAMMBIX YEIOBEKY ISl TTOJHOIICHHON

YKU3HU, Pa3BUBAEMbIX MATEMAaTUKON: SICHOCTH M TOYHOCTU MBICIH, KPUTUYHOCTH MBIIUICHUSI, HHTYUIIH,

JIOTUYECKOT'O MBIIUICHHUS, 3JIEMEHTOB AJTOPUTMUUYECKON KYJIbTYpbI, MPOCTPAHCTBEHHBIX MPEICTABICHUM,

CIIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;



* hopMHpOBaHUE MIPEJICTABICHUN 00 UIESIX U METO/aX MAaTEeMaTHKU KaK YHUBEPCAJIBHOIO SI3bIKA HAYKU U
TEXHUKHU, CPE/ICTBA MOJIEIMPOBAHHUS SIBJICHUI U ITPOLIECCOB;

* BOCIUTAHUE OTHOLICHHMS K MaTeMaTHKE KaK K YacTH OOIe4erIOBEYeCKOH KyJIbTyphl, (HOpMUpOBaHHE
NOHUMAaHHMs 3HAYMMOCTH MaTEMAaTHKH JUIsl HAYYHO-TEXHHUUYECKOTOo Iporpecca.

MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe

CormacHo neucTBymIIeMy 0a3ucHOMY ydeOHOMY IUIaHy Hpu 35 y4eOHBIX HENEsAX B TEUCHHUE OJTHOTO
yueOHOTo0 rojia paboyas nmporpamma Jisi 7 Kjacca npeaycmarpuBaer oOyueHue anreOpe B o0beme 3 yaca B
Henenro - Bcero 105 yacoB B ros.

@dakTHyecKH ¢ Y4€TOM TOCYAApCTBEHHBIX Mpa3aHuW4HbIX JaHedl B 2019/2020 yuyeOHOM romy Oyner
nmpoBeieHo B 7 kiacce (B 00bEme 3 waca B Henenmo) 103 gaca.

Pa3zoen 1. Boipasicenus, moxcoecmea, ypagHeHus1.

B manHOM pazjiene cUCTeMaTH3UPYIOTCS, O0O0OIIAIOTCA W YIIIyONsIOTCS TOJy4YeHHBIE B 5 — 6
KJlaccaX HayallbHbIe CBEJCHMS O YMCIIOBBIX M OYKBEHHBIX BBIPAXKEHHUSAX, NMPEOOpPa3OBAHUAX BbIpaKEHUH,
ypaBHeHUAX. C MOHATHEM «UUCIIOBOE BBIPAXKEHUE» M «3HAUYEHHE YHMCIOBOTO BBIPAXKEHUSA» ydalUeCs YxKe
BCTPEUYAINCh B MPEABIAYIIMX Kiaccax. [I[puHIMNMAIBbHO HOBBIM JUISl HUX SIBIISIETCSA HOHSTHE «YHUCIOBOE
BBIpA)KEHHE, HE MMEIOLIEEe CMbICIa». JTO MOHATHE HCIOJIB3YyeTCs B AAlbHEHMIIEM Kak ONOpPHOE, KOraa
paccMaTpuBalOTCsS BBIPAKEHUS C INEPEMEHHBIMH, HE MMEIOIIHME CMBICIA IPU HEKOTOPHIX 3HAUEHUSAX
HIEPEMEHHBIX.

ToxnecTBeHHbIe TPeoOpa30BaHUS BBIPAKEHUN TPEACTABIAIOT COOOH OAHY W3 BaKHEHIIMX
CoJIepXKaTeNbHBIX JTUHUN Kypca anreOpbl. B maHHOM pasjenie paccMaTpUBaIOTCSl CBOWCTBA JACHCTBUN Hall
YHCIaMH U UX IPUMEHEHHE JUISL BHITIOJTHEHUS TPOCTEUIINX MpeoOpa3oBaHuii. DTO MO3BOJIAET HOATOTOBUTH
y4Yalluxcsi K OCO3HAaHHOMY BOCHPHUSTHIO BBOAMMBIX IIOHATHI: TOKIECTBEHHO paBHBbIE BBIPa)KEHUS,
TOKECTBA, TOKJECTBEHHBIE MPE0OPa30BaHUS BHIPAKECHUH.

[Io mepe TOro Kak BBOJATCS HOBBIE BHJbl BBIPAXEHUH M U3Y4yalOTCS TOXIECTBEHHBIE
npeoOpa3oBaHUsl ~ 3TUX  BBIP@KEHHUH,  pacmmpsieTcs  Kpyr  pacCMaTpUBAaeMbIX  YpaBHEHUIA.
CucremMaTu3upyroTcss U yriayOusioTCs Takue MOHATHS, KaK «ypaBHEHHE», «KOPEHb YPaBHEHUS», CMBICI
3a/laHus «PELIUTh ypaBHEHHE». HOBBIM SIBISETCS OHATHE PAaBHOCUIBHOCTU ypaBHEHUH. 3a/1aua COCTOUT B
TOM, YTOOBI y4alllMecsi YCBOWJIM CMBICI MOHATUS paBHOCWIbHOCTH. CienyeTr yaeiauTb 0co0oe BHUMaHHUE
PacCMOTPEHUIO JIUHENHOTO YPABHEHMS C OJTHOM IIEPEMEHHON KaK ypPaBHEHUS C ABYMs IlapaMEeTpPaMHU.

B sTOM pasnene yuamuecs 3HaKOMSTCS ¢ IPOCTEHIINMU CTATUCTUYECKUMHU XapakTepucTiukamu. Vx
COJIEp/KaTENIbHBI CMBICI Pa3bsCHAETCS Ha NPOCTEMIIMX NpuUMepax. Ydammecs AODKHBI 3HATh
COOTBETCTBYIOIUE ONPEJENICHHs], HAYUYUThCS HAaXOAUTh 3TU XAPAKTEPUCTHKH B HECIOXKHBIX CHUTYyallMsX,
IIOHMMATb UX NMPAKTUYECKUI CMBICII B KOHKPETHBIX CIIydasix.

Lenu uzyuenus pazoena:

* CHCTEMaTH3MpOBAaTh M OOOOIINUTH CBEJCHUS O UYUCIOBBIX M OYKBEHHBIX BBIPAXKCHHUSAX, TOJTYUYECHHBIC
yyaumMucs B 5 — 6 Kiaccax;
* c(hopMUpPOBaTh HAYAIBHOE MPEJICTABICHHE O MPE0OPA30BAHUAX BBIPAKECHUN C IEPEMEHHBIMU;
*CUCTEMATU3UPOBaTh M PACIIUPUThH CBEIEHUS 00 YPaBHEHUSX, MPOAOIIKUTH paboTy MO (POPMUPOBAHUIO
YMEHMH pellaTh ypaBHEHUS U UCIIOJIb30BaTh UX JJIsl PELIECHHs TEKCTOBBIX 33]1a4;
* chopMHpOBATh y yyallluXcs MPEACTaBICHUE O MPOCTEHIINX CTATUCTUYECKMX XapaKTEPUCTUKAX U MX
HCII0JIb30BAaHNU IIPU aHAIN3€E aHHBIX, IOJYUYEHHBIX B PE3YJIbTATE UCCIICOBAHHUS.

Pazoen 2. @ynkyuu

BBenennio moHATHA «(QYHKLIUS» MPEIIIECTBYET PACCMOTPEHUE NMPUMEPOB 3aBHCUMOCTEH MEXKIY
nepeMeHHbIMM. Ha 3THX mnpumepax pacKpbIBaeTCsl COJCpKaHME TAKMX IOHATHH, Kak «3aBHCHMBIE
NIEpEMEHHBIE» U «HE3aBHUCUMBIE IepeMeHHbIeY». BaxkHO 00paTUTh BHUMAHUE ydyalluXxcs Ha TO, YTO TEPMHH
«pyHKIUA» ynoTpeOssieTcss B ABYX CMBICIAX: UM 0003HA4aeTcsl Kak ONpe/eIEHHOrO BUA 3aBUCHUMOCTH
OJTHOW TIEpEMEHHOM OT APYro, Tak M cama 3aBucuMas nepeMeHHas. K BaxxkHeHmuMm (QyHKIHMOHATBHBIM
HOHATHUSAM OTHOCHUTCSI MIOHATHE «00JIacTh onpeneneHus GpyHkuun». Ocoboe BHUMaHUE yAEISIETCS 3aaHUI0
¢yHKuMU HOpMYIION.

OTnenbHO paccMaTpUBarOTCsS MpsMas NPONOPLUOHATIBHOCTh M JIMHEHHAas (QyHKUMH, MX rpadukud U
CBOWCTBA, FTEOMETPUUECKUNA CMBICI yncen k u b.
Lenu uzyuenus pazoena:
* 03HAKOMMUTH C MOHATUAMHU «(PYHKIHSD», «O0IACTh onpeaenacHus QyHKIUNY, «rpaduk GyHKIII»;
* O3HAKOMUTb C HNOHATUAMM MPSAMON NMPONOPLUUOHAIBHOCTU U JMHEWHOW (yHKLMH, BbIpaOOTaTh yMEHUS
CTPOUTH M YUTATh TPaPUKH ITHX QYHKLIUH
Pazoen 3. Cmenensv c namypaibHblM noKa3amesiem.



WN3yyenne wMarepuana HAYMHACTCS C BBEICHHUS OIpPENCTCHHS CTENEHH C HaTypaJIbHBIM
noka3areneM. HeoOxoaumo, 4ToObl yyanyecs yCBOWIM CBOMCTBA CTENEHH C HATypalbHBIM MOKAa3aTelIeM,
BBITCKAIONINE U3 MPABUJIa YMHOXKEHUS TIOJOKUTENBHBIX U OTPUIATEIILHBIX YHCET W MPaBUIa YMHOKEHUS
Ha HOJIb. Ba)XHBIM SIBIsIETCSI BOIIPOC O MOPSIAKE IEUCTBUM, KOTOPBIA MPUHST MPU BHIYUCICHUN 3HAYEHUU
BBIPXCHHI, COIEPIKANTUX CTEIICHH.

dopMalIbHBIX OMpE/IeNIEHUI TTOHATHS OJTHOYJICH U CTaHAAPTHBINA BUJ OJHOWICHA HE NaéTcs, CoAepKaHue
ITHX TOHATHHA Pa3bsCHACTCS HAa KOHKPETHBIX mpuMepax. Ocoboe BHHUMaHHE YIENSETCS CIydyaro, Korjaa
kodp¢uimeHT oaHowieHa paBeH 1 wiu -1. [lpm u3ydyeHUM YMHOMKEHUS OJHOYJICHOB M BO3BEICHUS
OIHOWJICHA B CTENEHb YyYalluecs COBEPIICHCTBYIOTCS B BBIMOJIHCHUU JEHCTBUU CO CTETCHSMHU.
JanpHeliiee pa3BuTHe TModydaeT (GYHKIUMOHAJIbHAs JIMHMS Ha TpUMEpe U3YYECHUS CBOMWCTB
dyskumit y=x* u y=x>u ux rpaduxos. IIpy u3ydeHHH IaHHOW TEMbl Y4YaIIHECS MOMYdaIOT IMEpPBhIC
MIPEICTABJICHHUE O TPaPUIECKOM CIIOCO0E pelIeHNH YPaBHEHHS, €r0 0COOCHHOCTSIX.

Ilenu uszyuenusn pazoena:

* O3HaKOMHUTb CO CBOWMCTBaMHU CTEMEHEH C HATypaJbHBIMM IIOKa3aTeJIMU M BbIpaOOTaTh yMEHHE
BBITIOJIHSITH YMHOKEHHUE U JCJICHUE CTETICHEH, BO3BEICHUE CTEIICHU B CTEIICHb;

* BBECTH MOHSTHE OAHOWIEHA, TPOJAOKUTH (POPMUPOBAHUE YMEHHUSI BBITIOIHSTH IEUCTBUS CO CTEIICHIMU
C HATypaTbHEIMHU TI0KA3aTENIAMH, 03HAKOMUTh CO CBOHCTBAMHM U rpadukamu GyHKIM y=x> 1 y=x".

Pazoen 4. Muozounenui.

B atoMm paznene 3aknaapiBaeTcs GyHAAMEHT 7Sl U3Y4YEHHS MTPEOOpa30BaHUN 1ETBIX BRIPAKEHUH C
UCIIOJIb30BaHUEM (OPMYJT COKpAIIEHHOTO YMHOXKEHHS, JEWCTBUH C palMOHAIbHBIMU JApOOsSMH,
KBAJIPATHBIMU KOPHSIMH, CTETICHSMHU C LEJIBIMU MOKA3aTeNsIMU, C KOPHSIMH N-Oi CTETIEHU U CTENEHSIMHU C
IpOOHBIMU TOKa3aTeasiMu. BBOASATCS MOHATHS «MHOTOWIEH», «CTaHAAPTHBIA BUJ MHOTOUJIEHA), «CTEIIEHb
MHOTO4YJIeHa». PaccmaTpuBaeTcsi CIOKEHHE M BBIYMTAHHE MHOTOYJICHOB, YMHOXKEHHE OJHOYICHA Ha
MHOTOYJIEH, MHOTOYJIEHA Ha MHOTOYIEH, a TaKKe JBa OCHOBHBIX CIIOCO0A pa3ioKEHUSI MHOTOYJIEHA Ha
MHOkUTeIH. Oco00e MECTO OTBOJUTCS TEKCTOBBIM 3a/1ayaM, PEIIaeMbIM C TIOMOIIBIO YPABHEHUH, a TAKKe
YpaBHEHHUSAM, PEIIaEMbIM METOJIOM Pa3NIOKEHUS HA MHOXKHUTEIIH.

Ilens n3yuenus pasuena:

¢ O3HAKOMHUTH C MOHSATUSMHU «MHOTOWIEH», «CTaHJAPTHBIN BUJ MHOTOYJICHA», «CTENEHh MHOTOUWICHa» U

chOopMHUPOBATH YMEHHE BBITIOJIHSATH CJIOKEHHUE U BBIYUTAHHE MHOTOWJICHOB;

e chopMupoBaTH yMEHHE MPeoOpPa30BHIBATH MPOU3BEJICHHE OJHOYICHA W MHOTOWIEHA B MHOTOYJICH

CTaHJIApTHOTO BUJA W NPUMEHATH 3TO MpeoOpa3oBaHUE IMPHU PEIICHWH YpPaBHEHUI, a TakkKe yMEeHHE

BBITIONTHSATH Pa3NI0KEHNE MHOTOUICHA Ha MHOYKUTEIN MTyTEM BBIHECEHHSI OOIIET0 MHOKHUTEIS 32 CKOOKH;

e chopMupoBaTh yMeHHE TPe0oOpPa3OBBIBATH NPOU3BEICHHE JBYX MHOTOWICHOB B MHOTOYJICH

CTaHJIAPTHOTO BHJA, a TAaKKE BBIMOJHATh PA3N0KEHHE MHOTOWIEHAa Ha MHOXHUTEIHU CIOCOO0M

TPYIIUPOBKH.

Pazoen 5. @opmynvl COKpAULEeHHO20 YMHOIHCEHUA.

[Tpu n3ydeHnun pasaena BaXXHYIO POJb UTPAET MOHUMAHUE CTPYKTYPBI BBIPDAKCHUS. Y Yaluecs

JOJIKHBI MPAaBUIBLHO MPUMEHATh TaKHe TEPMUHBI, KaK KBaJpaT CyMMbI, CyMMa KBaJpaToB, KBajapaT
pa3HOCTH, Pa3HOCTh KBAJpaToB, KyO CyMMBI, cymMMa KyOoB, KyO pa3HOCTH, pa3HOCTh KyOoB. Crenyer
o0paTUTh BHUMaHHE , UTO YKa3aHHbIE (POPMYIIBI LIMPOKO MPUMEHSIOTCS AJISl Pa3IokKEeHHs] MHOTOUJIeHA
HA MHOXUTEIH. BBOIUTCS TIOHSATHE 1EJIOT0 BBIPAKEHUS H OOOCHOBBIBACTCS BO3MOXKHOCTH
npeoOpa3oBaHus JII0OOOTO 1IEJI0T0 BHIPAKEHUSI B MHOTOUWIEH. Pa3noxeHrne MHOrouIeHa Ha MHOXKUTENIN
HPOBOIUTCS 0€3 yKa3aHUsl KOHKPETHOT'O CIoco0a.

ILlenv uzyuenusn pazoena:

e BEIpa0OTAaTh YMEHHSI IPUMEHITH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS U IPeoOpa3oBaHus KBaapara
CYMMBbI WJIM Pa3HOCTH B MHOTOWIEH M JJIs MPEICTABJICHUS KBaJApaTHOro TpEXWieHa B BUJIE KBajJpara
IBYYJICHA;

e BEIpa0OTAaTh YMEHUE IPUMEHATH (POPMYITy MPOU3BEACHUS PA3HOCTH JABYX BBIPAKCHHI HA UX CYMMY IS
peoOpa3oBaHus IPOU3BEICHUS B Pa3HOCTh KBAAPAaTOB JBYX BbIPaXKEHHII;

e chopMHUpOBaTE yMEHHE BBITIONHATH MPEOoOpa30BaHUS LEIBIX BBIPAKEHUN, HCIONB3YsS H3YYCHHBIN
KOMIUIEKC MpaBWJI JEHCTBHI € MHOrowieHaMu, (OpMyJbl COKPAIIEHHOTO YMHOXXEHUS U TMPUEMOB
pa3IoKEHUS HA MHOKHTEIIH.

Pazoen 6. Cucmemot 1uHEUHBIX YPAGHEHUIL.

BBoauTcs monsiTHEe ypaBHEHHsS C JBYMsI NEPEMEHHBIMU U JAETCsl ONpeiesieHUuEe MOHSITHUS PElIeHUs
YpaBHEHHS C JBYMsI NIEPEMEHHBIMHM KaK Mapbl 3HAUYCHUH MEpPEMEHHBIX, Tpaduka ypaBHEHHS C JIBYyMS



[IEPEMEHHBIMY, CUCTEMbI YPAaBHEHMU C ABYMs IepeMEHHbIMU. DOpPMHUPYIOTCS HABBIKM ITOCTPOEHUS
rpaduka JUHEHHOTO YpaBHEHHUS C JBYMsl MEPEMEHHBIMM, DPEIIECHUS CUCTEM JIMHEHHBIX YpaBHEHHM
rpaduyecKkuM  Croco0oM, CrmocoOOM TIOJACTAHOBKM U CIOCOOOM  cliokeHus. PaccmarpuBaercs
reoMeTpuyecKas MHTEpPIpeTalns CUCTEMbl JIMHEHHBIX YpaBHEHHH C JIByMsl MEpEMEHHBIMHU, IJe 0co0oe
BHUMAHHC CJIICAYCT YIACIUTH ClIy4dasM, B KOTOPBIX CUCTEMAa MMCCT CAWMHCTBCHHOC PCHICHUC, HC HMCCT
pereHuii, wuMeeT OECKOHEYHOE MHOXKECTBO pelIeHuid. BmepBple yuamecs 3HAKOMSTCS C
HUCITOJIB30BAHUEM CUCTEM ypaBHeHI/If/’I IJIg pCIICHHA TCKCTOBLIX 3a1a4.

ILlenw pazoena:
. 03HAKOMUTH C MOHATHIMH <«JIMHEHHOE YpaBHEHHE C JBYMS MEPEMEHHBIMUY, «TpadUK JTUHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMIY, «CUCTEMA JIMHEHHBIX YpaBHEHUI;
. chopMUPOBAaTh YMEHHE pEIlaTh CUCTEMbl JBYX JIMHEHHBIX YpaBHEHHUIl C JIBYyMs NEepeMEHHBIMU

CIOCOOOM TOJICTAHOBKM M CIIOCOOOM CIIOKEHUS, peIlaTh TEKCTOBBIE 3aJjaudl C IOMOLIbIO CHCTEM
JIMHEWHBIX YPaBHEHUH.

IlnanupyemMsblie mpeaMeTHbIe pe3yJbTaThbl H3YYeHHs] y4eOHOIO mpeaMera.
[Iporpamma oGecrieynBaeT JOCTHKEHUE CIETYIONUX PE3YIbTaTOB:
JUYHOCIMHbIE:

1. ¢dopMupoBaHHe OTBETCTBEHHOTO OTHOLICHHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YyYarOIUXCsI
K CaMOpa3BUTHUIO W C€aMOOOpa30BaHHWIO HAa OCHOBE MOTHBAIlMM K OOYYEHHIO W TIO3HAHHUIO, BBIOODPY
nanpHeimero oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHpe npodeccuil U NpodhecCHOHAIBHBIX
NPEANOYTEHUH, OCO3HAHHOMY IMOCTPOCHUIO MHIUBUAYAJIbHOW 00pa30BaTEIbHONW TPACKTOPUU C yUETOM
YCTONYMBBIX MI03HABATEIbHBIX HHTEPECOB;

2. ¢GopMupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOMN NMPaKTHKH;

3. (¢opmMupoBaHME€ KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIMEHUM M COTPYIHUYECTBE CO
CBEpCTHMKAMHM, CTApIIMMH W MIQAIIMMH B 00pa3oBaTeibHOH, OOIIECTBEHHO IOJIE3HOM, y4ueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTHX BUJAX JESITEIbHOCTH;

4. yMeHue SCHO, TOYHO, 'PAMOTHO H3JlaraTb CBOU MBICIM B YCTHOM M MMCbMEHHOM peuu, NOHUMATh
CMBICJI IOCTaBJIIEHHOM 3aJjauy, BEICTPaUBATh apIyMEHTALNIO, IPUBOANUTH IPUMEPBI M KOHTPIIPUMEPBI;

5. KpWUTHYHOCTb MBILUIEHUS, YMEHHE pacllO3HAaBaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYaTh TUNOTE3Y OT (haKTa;

6. KpeaTUBHOCTb  MBIIUIEHHUS, WHMLIMATHBA, HAaXOQYMBOCTb, AaKTUBHOCTb 1P  PELIECHUU
reOMETPUUECKUX 33]a4;

7. yMEHHE KOHTPOJMPOBATH MPOLECC U PE3yNIbTaT YUeOHON MaTeMaTUYeCKO! 1eATEIbHOCTH;

8. CHOCOOHOCTh K 3MOIMOHAIBLHOMY BOCHPHUATHIO MaTE€MaTHYeCKMX OOBEKTOB, 3aJay, PELICHWH,
paccyKJIeHUH;

Memanpeomemuole:

1. yMeHHe caMOCTOSTENFHO IUIAaHMPOBATH AJTbTEPHATHUBHBIC NMYTH JOCTHXCHHS IeJIei, OCO3HAaHHO
BBIOMpATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U MTO3HABATEIbHBIX 33724,

2. yMeHHE OCYUIECTBIATh KOHTPOJIb 10 pe3ylpTaTy M MO CHoco0y MAEWCTBUS Ha YPOBHE
MPOM3BOJILHOTO BHUMAHHUS M BHOCUTh HEOOXOIUMBIE KOPPEKTHBEI,

3. yMeHHue aJIeKBaTHO OLIEHMBATh MPABMWIIBHOCTh WM OIMIMOOYHOCTH BBIMOJHEHHS Y4eOHOU 3a1auu, eé
O00BEKTHBHYIO TPYIHOCTh H COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHUS;

4. OCO3HAaHHOE BIAJICHUEC JIOTUYECKMMHU JCHCTBUSMHU OIpPENEICHUS TOHATUH, 0000IeHHs,
YCTQHOBJICHHSI aHAJIOTHH, KJIACCH(HKAIIMK Ha OCHOBE CAMOCTOSTEIHHOTO BBHIOOpAa OCHOBaHUH W
KPUTEPHEB, yCTAaHOBJICHUS POJOBBIX CBSI3Ci;

5. yMeHHE YCTaHaBJIMBATh NPUYUHHO-CIICACTBEHHBIC CBSI3M, CTPOWTH JIOTHYECKOE pPAaCCYyKICHUE,
YMO3aKIII0YeHNE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOIBI;

6. yMEHHE CO3/1aBaTh, IPUMEHATH U TPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEACTBA, MOJICIH U
CXEMBI JIJIs pelieH s Y4eOHbIX U TO3HABATENIbHBIX 33/1aY;

7. yMEHHE OpraHHW30BHIBATH y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESATEILHOCTh C YYUTEIEM U
CBEPCTHUKAMHM: OIPENENATh LEIH, paclpeneiiarTh (yHKIUN U POJIM YYaCTHUKOB, OOIIKE CIOcoO0y
paboThl; yMeHHe paboTaTh B TPYMIE: HAXOAWTH OOINEe PEIIeHWEe W pa3pemaTh KOHMIUKTH Ha
OCHOBE COIJIaCOBAaHHUS TNO3MLMH M ydyeTa HMHTEPECOB; CIylIaTh MapTHEpa; (OpPMYIHPOBATH,
apryMEHTHPOBATh M OTCTauBaTh CBOE MHEHHC,



10.

11.

12.

13.

14.

15.

16.

17.
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dbopMupoBaHHEe W pPa3BUTHE Y4YEOHOU M OOIIEMOJIb30BATEIHCKON KOMIIETEHTHOCTH B O00JACTH
WCIIOJIH30BaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MK T-koMmeTeHTHOCTH);
NepBOHAYAJIbHBIE TIPEJCTABICHUS 00 UAEIX M O METOJaX MAaTeMAaTUKHU KaK YHHUBEPCAJILHOM S3BIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJCINPOBAHUS SABJICHHUIN U MPOLECCOB;

YMEHUE BHJETh MaTEMaTHYECKyI0 3aJady B KOHTEKCTE MpOOJIEMHOW CHUTyallud B APYTUX
JUCLHUIIJIMHAX, B OKPYXKAIOLEH KU3HH;

YMEHHE HAaxXOAWTh B pAa3lUYHBIX HCTOYHUKAX HWHPOPMALMIO, HEOOXOAMMYIO JUIS pPELICHHUs
MaTeMaTUYeCKUxX MpoOjeM, W TPEACTaBIsATh €€ B MOHATHON (QopMme; NMpPUHUMATh pEUICHHE B
YCIIOBHAX HETIOJHOW ¥ U30BITOUHON, TOYHON U BEPOSTHOCTHOM HH(pOpMAIINH;

yMEHHE MOHMMAaTh W HCIOJIb30BaTh MaTeMaTHYECKHE CPEICTBA HATISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U Jp.) AJI1 WUTIOCTPALlUU, HHTEPIPETALUU, apryMEHTaIUY;

YMEHHE BBIIBUTAaTh TUIOTE3bl MPHU PEIICHWH Y4YeOHBIX 337ad M TOHHMMATh HEOOXOJUMOCTh HUX
IIPOBEPKU;

yMEHHE MPUMEHITh WHAYKTHBHBIE U JEIyKTUBHBIE CIOCOOBI pacCyKICHHUH, BUIETh pa3IHuHbIE
CTpaTeruy pelieHus 3a1ay;

MIOHUMAaHUE CYIIHOCTH ITOPUTMHUYECKUX MPEINUCAHUNA U YMEHHUE JI€UCTBOBaTh B COOTBETCTBUM C
IPEJI0KEHHBIM aITOPUTMOM,;

YMEHHE CAMOCTOATEIbHO CTaBUTH LIEJIH, BBIOMPATh U CO37aBaTh AJITOPUTMBI JUIsl pelIeHHUs Y4EOHbIX
MaTeMaTHYeCKUX Mpodiiem;

YMEHHUE IIJJAaHUPOBaTh M OCYLIECTBIATh JEATEIBHOCTb, HANPABICHHYIO HA pEUIeHUE 3a]a4
UCCJIEIOBATEIBCKOTO XapaKTepa;

npeomemmuwie:

OBlajJicHue 0a30BbIM MOHATHHHBIM ammapaToM [0 OCHOBHBIM pasfeflaM  COACpIKaHUs;
NpeJCTaBIeHHEe OO0 OCHOBHBIX M3y4YaeMbIX IOHATHAX (YUCIIO, TeoMeTpuueckass Qurypa) kak
BOXHEHIIMX MaTEMaTHUECKUX MOJEIAX, O3BOJISIOIMX ONMCHIBATh U U3y4aTh PealbHbIC MPOLECCHI
U SIBIICHUS;

yMEHUEe paboTaTb € TEOMETPHUUYECKUM TEKCTOM (AHAJIM3UPOBaTh, M3BIEKAaTh HEOOXOIUMYIO
UHPOPMALIMIO), TOYHO M TPAMOTHO BBIPa)KaThb CBOM MBICIIM B YCTHOM M TNHCHBMEHHOH pedd ¢
IPUMEHEHUEM MaTeMaTH4eCKON TEPMHHOJIOTUM M CHUMBOJIMKM, UCIOJb30BaTh PA3JIUYHBIE S3BIKU
MaTeMaTHKH, MPOBOAUTH  KiIaccH(UKamMu, JIOTHUECKHE OOOCHOBaHUs, JOKa3aTelbCTBA
MaTeMaTHYECKUX YTBEP)KICHUH;

OBJIA/ICHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAIbHBIX BBIYUCICHUN;

OBJIQJICHUE TE€OMETPHUUECKUM SA3BIKOM, YMEHHME MCIIOJIb30BaTh €ro JIs OMNMCAaHUS IPEIMETOB
OKPY’KaIOIIET0 MUPA, pa3BUTUE MPOCTPAHCTBEHHBIX MPEJCTABICHUNA M M300pa3UTEIbHBIX YMEHHH,
nproOpeTeHNE HaBBIKOB T€OMETPUUECKUX OCTPOCHUH;

YCBOEHHE CHCTEMaTHYECKUX 3HAHUM O IUIOCKUX (UTYpax M MX CBOMCTBAX, a TAK)KE HAa HATJIATHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENaX, YMEHHE IPUMEHITh CHCTEMATUYECKUE 3HAHUS
0 HUX JJIs pELIEHHsI TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay;

YMEHHUE U3MEPATh JUIMHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, MCIIOJIb30BaTh (POPMYJIbI AJIS HAXOKICHUS
NEPUMETPOB FeOMETPUUECKUX (PUTYp (TpeyroabHHKa);

YMEHHUE PUMEHSTh U3yUYEHHbIE MIOHATHS, PE3YIbTaThl, METOMBI I PELICHHS 3a/1a4 IPAKTHUECKOTO
XapakTepa M 3a/a4 U3 CMEXHBIX TUCIMIUIMH C UCTOJIb30BAHUE MPU HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHAJIOB, KaIbKYJIATOPA, KOMIIBIOTEPA.

B pe3ynomame uzyuenus mamemamuxu yueHuK 00J12cen
3HATL/TIOHUMATD:

CYILIECTBO MOHATHS MaTEMAaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPBI JOKA3ATEIbCTB;

CYILIECTBO MOHATHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCHOJB3YIOTCA MaTeMaTHuecKue (OpMylibl, ypaBHEHHS W HEPaBEHCTBA; INPUMEPHI HUX
IIPUMEHEHHUS Ul PEIICHUS MaTEMATHYECKUX U ITPAKTUYECKUX 3a/1a4;

KaKk MaTeMaTU4YecKH OIpeaesieHHble (YHKIMU MOTYT OIMCHIBATh peajbHble 3aBUCHUMOCTH;
IIPUBOJIUTH IPUMEPBI TAKOTO ONUCAHMS;

KaK NOTpPeOHOCTH MPAaKTUKM NPUBEIN MATEMAaTHUYECKYI0 HAyKy K HEOOXOIMMOCTH pacUIMpEHHs
HOHSITHSI YUCIIA;



e KakuM oO0pa3oM TeOMEeTpHsl BO3HHMKJIA U3 NPAKTHUECKUX 3aJad 3eMJIEMEpHs; MpPUMEpPBI
TEOMETPUUECKUX OOBEKTOB U YTBEPKICHHM O HUX, BAXKHBIX JUISI IPAKTUKH;

e CMBICT HJCAIM3ALMM, TO3BOJSIIONIEH  pemarb  3aJayd  peajbHOW  JIEMCTBUTEIBHOCTH
MaTeMaTHYECKUMH METOJIaMH, IPUMEPHI OLITMOOK, BO3HUKAIOIINX MPHU HICaTH3AIIY;
I'eomeTpust
yMeThb:

e  TOJH30BATHCS SI3BIKOM T'€OMETPHH JIJIsl OMUCAHHUS PEAMETOB OKPYKAIOIIETO MUPA;

e pacmo3HaBaTh Fr€OMETpPUYECKHE (PUTYpBI, pa3InyaTh UX B3aUMHOE PACIIOJIOKEHHUE;

e M300pakaTh reoMeTpudecKkue GUrypbl; BBIMOIHATh YEPTEKH M0 YCIOBHUIO 3a/1a4;

e pacmo3HaBaTh Ha YEPTEkKax, MOACIAX M B OKPYXKAIOIIe 00CTAHOBKE OCHOBHBIC MTPOCTPAHCTBEHHBIE
Tema, n300paXkaTh UX;

e B IPOCTEUIINX CIy4asiX CTPOUThH CEUEHUS U pa3BePTKU MPOCTPAHCTBEHHBIX TEII;

e  HaxOJUTh CTOPOHBI, YIJIbI U IEPUMETPHI TPEYTOILHUKOB, JITUHBI TOMaHBIX;

e pemaTh TeOMETPUUYECKUE 33][a4M, OMHUPAsCh Ha M3yUeHHBIC CBOMCTBA (PUTYyp U OTHOIICHUN MEXIY
HUMHU, IPUMEHSS JOMOJHUTENbHbBIE TOCTPOEHUS, are0panuecKuil anmnapar;

e TPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHUS TMPH PEIICHUH 3a/lad, WUCIOJIb3Ys W3BECTHBIE TEOPEMBI,
oOHapy»XuBasi BO3MOKHOCTH ISl X HCTIOJIb30BaHMUS;

e pemiaTh MpOoCTEHIINe IIAHUMETPUUECKHE 3a/1a4l B IPOCTPAHCTBE;
HCMOJIb30BATh NPHOOPETEHHbIE 3HAHUSI W YMEHHSI B MNPAKTHYECKON [eSTeJIbHOCTH U
NMOBCEIHEBHOM KM3HHU UL

e  ONUCAHUS pealbHBIX CUTYyallUil Ha S3bIKE TEOMETPUH;

e  pacyYeToB, BKIIOYAIOIIMX MPOCTeHIne (hOPMYIIHI;

e pEIICHUS MPAKTHYECKUX 3a]1ad, CBI3aHHBIX C HAXO0XKJICHUEM I€OMETPHUECKUX BEIIMYUH (MCTIOIB3YsI
IpU HEOOXOIMMOCTH CIIPABOYHUKHU U TEXHUYECKHE CPEACTBA);

e TOCTPOCHHI reOMETPUICCKIMHI HHCTPYMEHTAMU (JTUHEHKA, YTOJIBHUK, IIUPKYIh, TPAHCIIOPTHD).
B pesynbrare nuzyuenus Kypca reoMeTpuH B 7 KJ1acce YYCHUK:

«Haznaonan zeomempusn)

HAYYUTCH:

e pacrio3HaBaTh Ha 4YepTexaX, pPUCYHKaX, MOJENSX U B OKPYXAlOINIeM MHpE IUJIOCKHE U
MPOCTPAHCTBEHHBIE TeOMETpUYecKue (Urypsl (TOYka, MpsiMasi, OTPE30K, JTy4, Yroll, TPEYroJbHUK,
OKPY>KHOCTB, T1ap, chepa, mapajjiesienurnea, MupaMuaa 1 ap.);

e pacro3HaBaTh BU/bI YIJIOB, BUbI TPEYTOJIbHUKOB;

e OMPENIEIATh IO YepTexky (PUrypbl e€ mapaMmeTpsl (IJIMHA OTpe3Ka, TpajycHas Mepa yria, JJIEMEHTHI
TpeyrojbHUKa, IEPUMETpP TPEYroJbHUKA U T.1.);

e pacmo3HaBaTh pa3BepTKU Ky0Oa, MPSMOYTrOJbHOIO Mapajulefienuneaa, MpaBUILHOM MHUPaMUIIbI,
[WIMH]IPA U KOHYCAa;

MOJIyYUT BO3MOXKHOCTb UCHOIb306AMb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 RNPAKMUYEeCcKou
0esAmeIbHOCIMU U NOBCEOHEBGHOU HCUSHU OIA:

e yriIyOJI€HUS. U Pa3BUTHS MPEICTaBICHUNA O IUIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (urypax
(Touka, mpsAMasi, OTPE30K, JIy4, Yroj, TPEeyroJbHUK, OKPYKHOCTb, IIap, chepa, napaiienenumne, npusmMa u
ap.);

e IPUMEHEHUS TIOHATHUS Pa3BEPTKH VISl BHIIIOJIHEHUS IPAKTUYECKUX PaCcUETOB.

«l'eomempuueckue uzypor»

HAYYUTCS:

e ITOJTH30BATHCS SI3BIKOM T€OMETPHUH JJIsi ONMHUCAHHS MPEIMETOB OKPY)KAIOIIET0 MHpPa U MX B3aUMHOTO
PpacCIoIOKEHUS;

e pacrmo3HaBaTh M U300paXkaTh Ha YyepTekKaxX U pUCyHKaX reoMeTpruueckue (GUrypsl U ux KOHQUrypamm;

e HAXOJIUTh 3HAUEHUS [UIMH JIMHEWHBIX 3JIEMEHTOB (UIyp M UX OTHOILIEHUS, IPaTyCHYIO Mepy YIJIOB
ot 0 1o 180, nmpumeHsist onpeaeNneH s, CBOMCTBAa U MPU3HAKH (PUTYP M MX DJIEMEHTOB, OTHOLICHUS (QUTYP
(paBEeHCTBO, CPAaBHEHHE);

e pelIaTh 3a7a4d Ha JIOKA3aTeIbCTBO, OMUPAsICh HA M3yYEHHBIC CBOWCTBA (UTYP M OTHOIICHUH MEKITY
HUMU U IPUMEHSS U3yUYE€HHBIE METO/IbI I0KA3aTeIbCTB;



® pClIaTh HpOCTCﬁH.IHC 3aa4u Ha IOCTPOCHHUC, NPHUMCHAA OCHOBHBLIC aJTOPHUTMbI IOCTPOCHUA C
MOMOUIBIO IUPKYJIS U IMHEHKU;

e pemIaTh MpoCcTeHIINe MIaHUMETPUIECKHE 3a/1a4l B IPOCTPAHCTBE;

MOJIyYUT BO3MOXKHOCTb UCHOJIb306AMb NPUOOPEMEHHble 3HAHUA U YMEHUsA 6 NPAKMUYecKou
0esAmenbHOCMU U NOBCEOHEBHOIL HCUSHU OIAL:

e OBJIAJICHUA MCTOAAMU PCIICHUA 3a]a4 Ha BBIYHMCJICHUA U JOKa3aTCJIbCTBA: MCTOAOM OT HNPOTUBHOTIO,
METOJIOM Tepebopa BapuaHTOB;

e IPUOOPETEHUS OTbITA IPUMEHEHUS ANreOpanvecKoro annapara npu pelieHuy TeOMeTPUIEeCKUX 3a/1ay;

e OBJIQJICHUS TPAJAULIMOHHOW CXEMOM pelIeHHus 3a/1a4 Ha MOCTPOEHHUE C MOMOUIbIO0 LUPKYJIS U JIMHEHKU:
aHaJIN3, IOCTPOCHHE, JOKA3ATEILCTBO M UCCIICIOBAHUE;

e IPUOOPETEHUS OMbITA HCCIIETOBAHUS CBOMCTB IIAHUMETPUUECKUX (DUTYP C MOMOIIbI0 KOMIBIOTEPHBIX
POTPaMM.

«H3mepenue zeomempuueckux eaudun

HAY4YUTCS:

¢ HCIIOJIB30BAaTh CBOIICTBA HU3MCPCHHUA MJIMH U YIJTIOB IpU PCHICHUH 3a/1a4 Ha HAXO0XJICHUC NJIMHBI OTPEC3Ka
Y TPaJyCHOM MEpHI yrIia;

e BBIYHUCIIATH JJIMHBI TUHEHHBIX 3JIEMEHTOB TPEYTOJIbHUKA U UX YTJIbI;

e BEIYUCIIATD IIEPUMETPBI TPEYTOJIBHUKOB;

e pCIIaTh 3aJa4u Ha AOOKa3aTCIbCTBO C HCIOJbB30BAHUCM IIPU3HAKOB PAaBCHCTBA TPCYTrOJIbHHUKOB U
MPU3HAKOB MapaslieIbHOCTH NPSIMBIX;

® pCIIaTh MPAKTUYCCKHUC 3a/laur, CBA3AHHLIC C HAXOXICHUCM T'COMECTPUIYCCKUX BCINYUH (I/ICHOJ'H:3y51 npu
HEOOXOAMMOCTH CIPABOYHUKH M TEXHUUYECKUE CPEICTBA);

MOJIyYUT BO3MOXKHOCTb UCHOIb306AMb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 RNPAKMUYEecKou
0esAmeIbHOCIMU U NOBCEOHEBGHOU HCUSHU OIA:

e BBIUHCIICHUS IPATYCHBIX MEp YIVIOB TPEYTOJIbHUKA U IIEPUMETPOB TPEYTOJBHUKOB;

e IpUOOpETEHUs OnblTa MPUMEHEHHs anreOpauyeckoro ammnapara Ipd pelleHHuH 3ajJad  Ha
BBIUUCIICHHE.
COJAEPXAHUME YYEBHOI'O IIPEJJMETA
1. Beipa:xxenusi. To:xxnecrBa. YpaBHenus. (22 4.)
UucoBble BBIPAKECHUS W BBIPAXEHHUS C TepeMeHHbIMH. [IpocTeiinme mnpeoOpa3oBaHUs BBIPAKCHHI.
VYpaBHEHHE C OJHUM HEHM3BECTHBIM M €ro KOpEHb, JIMHEHHOE ypaBHEHHE. PemieHue 3amad MeToaom
ypaBHeHuii. CpenHee apudMeTnueckoe, pasmMax U Moja. MeanaHa Kak CTaTUCTUYECKAs XapaKTepUCTHKA.
Llenp — cucTteMaTu3upoBaTh U OOOOIIUTH CBEACHUS O MPEOOpPA30BAHUU BBIPAKECHUN M PELICHUU
YPaBHEHMH ¢ OJJHUM HEM3BECTHBIM, IIOJIYYECHHBIE yUaIlUMUCS B Kypce MaTeMaTHKH 5,6 K1accoB.

3HaTh KaKHe 4YHuCla SBIAIOTCS IENbIMU, JPOOHBIMHU, PALMOHAJIBHBIMH, IIOJOXXKUTEIBHBIMY,
OTPHULIATEJIBHBIMUA U JIp.; CBOMCTBA JIEHCTBMM HajJ 4YMCIaMM; 3HAaTh M MOHUMAaThb TEPMMHBI «UHCIIOBOE
BBIPQ)KEHHE)», «BBIPAKEHUE C TMEPEMEHHBIMI», «3HAUCHUE BBIPAKCHUSA», TOXKIECCTBO, TOXXIECTBEHHBIC
npeoOpa3oBaHusmy; «CpefHee apu(MeTHUecKoe», «pa3Max», «MOAa», «MeJAHaHa Kak CTaTHCTUYecKas
XapaKTePUCTHKA»

YMeTh OCymecTBIATh B OyKBEHHBIX BBIPAKEHMSX YMCIOBbIE ITOJCTAHOBKM U BBINOJIHATh
COOTBETCTBYIOIIME BHIYUCIICHHUS; CPABHUBATH 3HAUCHUsI OYKBEHHBIX BBIPAXCHUHN NP 3aJJaHHBIX 3HAYEHHUSX
BXOZSIIUX B HUX NEPEMEHHBIX; IPUMEHITh CBOMCTBA ACHCTBUM HAJl YMCIAaMU NPU HAXOKJICHUU 3HAYCHUN
YHCJIOBBIX BBIPAYKECHUH.

2. @ynkuuu (114.)

Oynkuus, obnmacte ompeneneHus QyHkuuu, CrocoObl 3amanus QyHkiuu. ['padux QyHKUIUH.
Oynknus y=kx+b u e€ rpaduk. Oynkuus y=kx u e€ rpaduk.

Lenb — MO3HAKOMHTH YYaIIMXCSl ¢ OCHOBHBIMU (DYHKLIMOHAJIBHBIMH HOHATHAMH U € rpadukaMu
bynkumii y=kx+b, y=kx.

3HaTh ompeneneHus (QyHKIMU, o0JacTU ompeneneHuss (QyHKIMH, 00JTaCTH 3HAYEHUH, YTO TaKoe
apryMeHT, Kakas epeMEeHHasl Ha3bIBAETCs 3aBUCUMOI, KaKasi HE3aBUCUMOM; IOHUMATh, 4TO (PYHKIHS — 3TO
MaTeMaTHYecKasi MOJENb, MO3BOJISAIOIAs OMMCHIBATH M U3ydYaTh Pa3HOOOpA3HBIE 3aBHCUMOCTH MEXKIY
pealbHBIMU BEJIMYMHAMM, YTO KOHKPETHBIE THUIBI (YHKUUH (ImpsMas U oOpaTHas NMPONOPLUUOHAIBHOCTH,
JMHEWHas) ONKCHIBAIOT OOJIBIIOE PA3HOOOPA3He PeaTbHbBIX 3aBUCHMOCTEH.



YMeTh TMpaBUIBHO yHOTPEOIATh (PYHKIHMOHAIBHYIO TEPMHUHOJIOTHIO (3HaueHWe (QyHKIHH,
apryMeHT, rpaduk (QyHKIMH, 00JIACTh ONpeesieHre, 001acTh 3HAUCHU), TOHUMATh €€ B TEKCTE, B peUn
yuuTens, B (OPMYIHMPOBKE 3ajad; HAXOAWUTh 3HAUeHHUs (QYHKUMH, 3aJaHHBIX (opMyJoi, TabmuieH,
rpadukoM; pemarth oOpaTHYIO 3a1ady; CTPOUTHh TpaduKu JMHEHHOW (YyHKIHMH, TPAMON MW oOpaTHOM
MPOMOPIHUOHAIILHOCTH, MHTEPIPETUPOBATh B HECIOXKHBIX CIydasx TpaduKu pealbHBIX 3aBUCUMOCTEH
MEX]ly BeJIMYMHAMHU, OTBEYask Ha IOCTABJICHHbIE BOMPOCHI

3. CteneHb ¢ HATypPaJbHBIM NOKa3aTeJeMm (144.)

CremneHpb ¢ HATYPATLHBIM NTOKa3aTeneM 1 eé cBoiicTBa. OqHouneH. PyHKIMK y=Xx2, y=X°, 1 UX rpaduxu.
[lenb — BeIpabOTaTh YMEHHUE BITIOTHITH NEHCTBUS HA/l CTENICHSIMU C HATypaIbHBIMU MTOKA3aTEIISIMH.
3HaTh OMpeeeHHe CTEeNEeHH, OJHOYWIeHA, MHOTOUJIeHa; CBOWCTBA CTENIEHH C HATYPAJIbHBIM IOKa3aTeseM,

cBoMcTBA QyHKIMI y=X2, y=X".

YMeTh HaXOAWTh 3HAYCHUST (YHKIHH, 3aaHHBIX (GOPMYJIOH, Tabnuiiei, rpadukoM; peraTh oOpaTHyO
3a7auy; CTpouTh rpaduky (GyHKIMH y=X2, y=X'; BBINONHAThH ASHCTBHSA CO CTEHEHSAMH C HATYpAbHBIM
nokasaresiemM; NpeoOpa3oBbIBATh BBIPAKEHUS, COJEpKAIlMe CTENEHU C HATypaJbHBIM IIOKa3aTeseMm;
MPUBOJUTH OJJHOWICH K CTAHAAPTHOMY BUJY.

4. MHorowiensl (234.)

Muorounes. CriokeHue, BbUYUTAHHUE W YMHOXCHHE MHOTOWICHOB. Pa3liokeHHe MHOTrodYjieHa Ha
MHOKUTEJIH.

Lenr — BbIpabOTaTh yMEHHE BBHINONHATH CJIOXKEHHE, BBIUUTAHHE, YMHOXXCHHE MHOTOWICHOB U
pa3iokeHue MHOTOUYICHOB HA MHOXHUTEIIH.

3HaTh OmpeaeNeHHe MHOTOWICHa, MOHUMAaTh (OPMYIUPOBKY 3aJaHU: «YIPOCTUTH BHIPAKEHHUE),
«Pa3NOXKUTh HA MHOXKHUTEIIN.

YMeTh TNPUBOAUTH MHOTOWIEH K CTaHAAPTHOMY BHJIY, BBIIOJHATH JCHCTBHS C OJHOWICHOM U
MHOTOYJICHOM; BBIMOJHATH Pa3j0KEHHE MHOTOWJIEHAa BBIHECEHHMEM OOIIEro MHOXUTENS 3a CKOOKWU;
YMHOXKaTh MHOTOWIEH HAa MHOTOYJICH, paCKIaAbIBaTh MHOTOWICH Ha MHOXXHUTEIU CITIOCOOOM TPYIIITUPOBKH,
JTOKa3bIBaTh TOXK/IECTBA.

5. ®opMyJibl COKPAIIEHHOTO0 YMHOXKeHus (214.)

®opmyisl . [Ipumenenune hopMyi COKpAIIEHHOTO YMHOXKEHUS K PA3I0KEHUIO HA MHOXKHUTEH.

Lensr — BeIpaboTaTh YMEHUE MPUMEHSATH B HECIOKHBIX CIIydasx (POPMYJIbI COKPAMIEHHOTO YMHOKEHUS
JUISL TPe0OPa30BaHUsI LIETIbIX BBIPAXKEHUH B MHOTOUJICHBI U JIJISl Pa3JI0KEHUS MHOTOUJICHOB Ha MHOKUTEH.

3HaTh (GOPMYIBI COKPANICHHOTO YMHOXKEHHUS: KBaJpaTOB CYMMBI W PA3HOCTH ABYX BBIPAKEHUM;
pa3IuYHbIE CIOCOObI Pa3I0KEHUSI MHOTOUICHOB HA MHOKHUTEIIH.

YMeTh 4uTath (GOPMYIBI COKPAIICHHOTO YMHOXEHHS, BBITIONHATH MPEeoOpa3oBaHUE BBIPAKECHUN
npUMEHEHHEM (OpPMyYJ COKpAlIeHHOTO0 YMHOKEHHUS: KBaJpaTa CyMMbl M Pa3HOCTH JIBYX BBIpaK€HUE,
YMHOKEHUS Pa3HOCTH JABYX BBIPAKCHUU HA UX CYMMY; BBHITIOJNHSTH PA3JIOKEHUE PA3HOCTH KBAIPATOB JIBYX
BBIPQXCHUI Ha MHOKUTENIN; IPUMEHSTh Pa3IMyHbIe CIIOCOOBI Pa3fioKEHUsI MHOTOUJICHOB HA MHOXHTEIH;
peoOpa3oBLIBATh IIENBIC BHIPAXKEHUS; MPUMEHSATh MPEeoOpa3OBaHUE IENBIX BBIPAKECHUN MPH PEIICHUU
3ajad.

6. Cucrembl THHeHHBIX ypaBHeHui (144.)

Cucrema ypaBHEHHI C ABYMs NEpEMEHHBIMU. PelieHne cuctem NByX JIMHEWHBIX YPaBHEHUW C JBYMs
nepeMeHHbIMU. Perienne 3aja4 METOJOM COCTABIICHHSI CUCTEM YPAaBHEHHI. .

[lenb — MO3HAKOMHTH YYALIUXCS CO CMOCOOAMU pEIIEHUs CUCTEM JIMHEHHBIX YpaBHEHHUI C JBYyMs
MEPEeMEHHBIMH, BBIPAOOTaTh yYMEHHE peEIlaTh CHUCTEMBbl YPABHCHHMA M TPUMEHSATh WX TPU PEIICHUU
TEKCTOBBIX 3aJ[au.

3HAaTh, 4YTO TAKOE JTUHEHHOE YpaBHEHHE C ABYMS IIEPEMEHHBIMHU, CHICTEMa YPaBHEHUN, 3HATH Pa3IUIHBIE
CIoCOObI pelIeHHs] CUCTEM YpPaBHEHHM ¢ ABYMS MEPEMEHHBIMU: CIIOCO0 MOJCTAHOBKH, CIIOCOO CIIOKEHUS;
MOHMMATh, YTO YpaBHEHHE — O3TO MaTEeMaTHUYECKHH ammapaT pemeHUs pa3HOOOpa3HBIX 3agad W3
MaTeMaTHUKH, CMEXHBIX 00JIaCTEH 3HAHHM, MPAKTHKH.

YMeTh NpaBUIBHO YHOTPEOISATh TEPMHUHBI: «YPAaBHEHHE C JBYMS NEPEMEHHBIMHY», «CHCTEMay;
MOHUMATh UX B TEKCTE, B PEUM YUHUTENs, HOHUMATh (POPMYIUPOBKY 33a4l «PEIIUTh CUCTEMY YypaBHEHUMN
C JIByMs TIEPEMEHHBIMIY»; CTPOUTH HEKOTOpble T'padUKu ypaBHEHHsI C ABYMS MEPEMEHHBIMH; peEIlaTh
CUCTEMBI YpaBHEHUI C IBYMS IEpEMEHHBIMU Pa3IMYHBIMU CIIOCOOAMHU.

7. Utorosoe noBropenue (34.)
3akperuieHUue 3HaHWM, YMEHUW W HABBIKOB, MOJIYYCHHBIX Ha ypOKaXx IO JaHHBIM TeMaM (Kypc anreOpsl 7
KJjlacca)



[InanupyeMble pe3yJbTaThl H3y4YeHHUs] YHeOHOT 0 NpeaMeTa
[TporpamMma mo3BoJsieT JOOMBATHCS CIEAYIOIIUX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIbHOW MpPOTrpamMMbl
OCHOBHOT'O 0011[ero 00pa3oBaHUsA:
Juunocmnule:

e OTBETCTBEHHOT'O OTHOIICHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOMIUXCSI K CAMOPA3BUTHIO
¥ caMo00pa30BaHUIO HA OCHOBE MOTHUBAIUU

e K 00YYEHHIO U TTO3HAHUIO;

e popMHUpOBaHUS KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUH M  COTPYAHHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MIIAJIIIUMHU B

e 00pa3zoBaTeNbHON, yueOHO-UCCIIE0BATEIbCKOM, TBOPUECKOHN U IPYTUX BUIAX JAESATEIbHOCTH;

e YMEHHUS ACHO, TOYHO, IPaMOTHO H3JIaraThb CBOM MBICIM B YCTHOM M MHUCHBMEHHOM peyH, MOHUMAaTh
CMBICT IOCTaBJICHHOH 3aJ1auH,

e BHICTPAUBATh apTyMEHTAIIHIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

e IEPBOHAYATBHOIO MPEACTABICHUS O MaTEMaTHUECKON HayKe Kak cepe 4eroBeUecKol 1esTelbHOCTH,
00 sTamax e€ pa3BUTHUSA, O €€ 3HAYNMOCTHU

e JUUISl pa3BUTHSI LIMBUITU3ALINY;

e KPUTUYHOCTHU MBIIIUICHUS, YMEHHUS PACIIO3HABATh JJIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS;

e KPEaTUBHOCTH MBIIUICHUS, THUIIHATUBBI, HAXOAYUBOCTH, aKTUBHOCTH TPH PEIICHUU apUPMETHUECKUX
3ajady;

e YMEHHS KOHTPOJIMPOBATH MIPOLIECC U PE3yNbTAT yUeOHONH MaTeMAaTUYECKOM e TENbHOCTH;

e popMupOBaHUST CIIOCOOHOCTH K 3MOIMOHATLHOMY BOCHPUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3a/ad,
PELLIEeHH, pacCyKICHHUI;

e Memanpeomemnuwie:

e CIIOCOOHOCTH CaMOCTOSITENIFHO TUTAHUPOBATh ATbTEPHATHUBHBIC MYTH JOCTIDKEHUS IIeNiel, OCO3HAHHO
BBIOMpATh Hanbosee 3G heKTHBHBIE

e CIIOCOOBI pellIeHus] yUeOHBIX U MMO3HABATENbHBIX 3a/1a4;

e YMEHHS OCYIIECTBIATH KOHTPOIIb IO 00pasily ¥ BHOCUTh HEOOXOAMMBIE KOPPEKTHBHI,

e CITIOCOOHOCTH aJIEKBATHO OIICHUBATH MPABUIHHOCTH WM OMIMOOYHOCTH BBITOJHEHUS YIeOHOU 3a1a4H,
e€ 00bEKTUBHYIO TPYIHOCTD U

e COOCTBEHHbIE BO3MOYKHOCTH €€ PEILICHHUS;

e YMEHHUS YCTAaHABIMBATh NPUINHHO-CICJICTBEHHBIE CBS3U;, CTPOUTH JIOTMUECKHUE pPACCYKICHUS,
YMO3aKII04eHNs (MHAYKTUBHbIE, IEYKTUBHbBIE U 110 aHAJIOTHUH ) U BHIBOJIBI;

e YMEHHUS CO37aBaTh, IPUMEHATH M MPEOOpPa3OBHIBATh 3HAKOBO-CHMBOJIUYECKHE CPEJCTBA, MOJEITH U
CXEMBI JIJIs petlieHus y4eOHbIX U o3HABaTeNIbHbIX 33/1aY;

e Pa3BUTHUSI CIIOCOOHOCTH OPraHU30BBIBATH y4EOHOE COTPYJHUYECTBO M COBMECTHYIO JAEATEIHHOCTH C
YYUTEIEM U CBEPCTHUKAMHU: ONPEACTIATh

e LIETIM, pacHpeAensaTh GYHKIUN U POJIU YYACTHUKOB, B3aMOJICIICTBOBATh U HAXOAUThH 001IHE CTIOCOOBI
paboThI; yMEHUS paboTaTh B

e TPYIITIE: HAXOAUTH OOIIEe pelIeHHe W pa3peniarh KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS TO3WIHHA U
y4€Ta UHTEPECOB; CIYIIATh MAPTHEPA;

e popmMynUpOBaTH, APrYMEHTUPOBATH U OTCTAUBATH CBOE MHEHHE;

e popmupoBanusi y4yeOHON u OOIIETIOIH30BATENIHCKONH KOMIIETEHTHOCTH B OO0JIACTH HCMOJIH30BAHUS
nH()OPMaAITMOHHO-KOMMYHHKaIMOHHBIX TexHosoruid (MK T-komneTeHTHOCTH);

e IEPBOHAYATBHOTO TPEJCTABICHUS 00 HIIEAX U O METOAAaX MAaTeMaTUKH KaK 00 YHHBEPCATHHOM SI3bIKE
HAyKH U TEXHHUKHU;

e PA3BHUTHUSI CIIOCOOHOCTH BHJIETh MAaTEMATHUYECKYIO 3a/lady B JIPYTHX TUCIHIUIMHAX, B OKPYKaroIIeh
KU3HU;

e YMEHHUS HaxOIuTh B pa3IUYHBIX HCTOYHUKAX HWHGPOPMAIMIO, HEOOXOIUMYIO [UIsl pPELIeHUs
MaTeMaTHYECKUX MPOOIIEM, U MIPEICTABIATH €€ B

e IOHATHOW (OpMe; TPUHHMATh PEIICHHE B YCIOBHSIX HEMOJHONW W W30BITOYHOW, TOYHOU H
BEPOSATHOCTHON MH(OpMAINH;



e YMEHHUSI TIOHUMAaTh W HCIOJIb30BaTh MAaTeMaTHYECKHUE CPEACTBA HATNIATHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) ISl HIUTIOCTPAIINH,

e HHTEPIIPETAINH, apPTYMEHTAIINH;

e YMEHHUSI BBIABMraTh TUIOTE3bl NPU pEIICHHM YYEOHBIX 337a4 M MOHMMAHHS HEOOXOTUMOCTH HX
TIPOBEPKH;

e MIOHUMAaHUS CYIIHOCTH aJITOPUTMHUYECKHX MPEINMHCAHUH W YMEHHS JEHCTBOBaTh B COOTBETCTBHH C
NPEIOKEHHBIM aJlTOPUTMOM;

e YMCHHUSI CAMOCTOSITEIbHO CTaBHUTH II€IH, BBIOMPATh M CO3/1aBaTh AJTOPHTMBI JIJIsl PEUICHUS YYCOHBIX
MaTeMaTHYeCKUX Mpooiiem;

e CIIOCOOHOCTH TUIAHUPOBATh M OCYILIECTBIATH JEATENBbHOCTh, HANpPABICHHYIO HA pELICHHWE 3aaad
UCCIIEIOBATEIILCKOTO XapaKTepa;

Ilpeomemmnuie:

e yMEHUsI paboOTaTh C MaTEMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBAHHE, HW3BIICYCHUE HEOOXOIAUMON
UHPOPMAIIMK), TOYHO ¥ TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOH W MUCHBMEHHOW pPEYH, MPHUMEHSS
MaTeMaTHYECKyl0 TEPMHUHOJOTMIO M CHMBOJIMKY, HCIIOJIb30BaTh pA3IUUYHBIe S3BIKM MaTeMaTUKU
(CTIOBeCHBIN, CHMBOJIMYECKHM, TpaduUecKuii), pa3BUTUA CIIOCOOHOCTH OOOCHOBBIBATh CYXKICHHS,
IPOBOIUTH KJIACCU(PUKALINIO;

e BIIaJicHUs1 0A30BBIM MOHATHWHBIM aNIlapaToM: UMETh MPEICTABICHHE O YHCIIe, TPOOH, TPOIEHTaX, 00
OCHOBHBIX I'€OMETPUYECKHX OOBEKTax (TOYKa, MpsMasi, JIOMaHas, yroj, MHOIOYTrOJbHUK, MHOT'OIPaHHHUK,
KpyT, OKPYXXHOCTh, mmap, cdepa u 1p.), (OPMHUPOBAHUA TIPEACTABICHUA O CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B peaJIbHOM MHUPE U pa3IMYHbIX CIOCO0aX UX U3YyUEHHUS;

e YMEHUS BBIMONHATh apU(METHIECKHE MPEOoOpPa30BaHMs PAlMOHANBHBIX BBIPAKCHHM, MIPUMEHSITh UX
JUTSL pEeUIeHUs] y4eOHBIX MaTEMAaTUYECKHX 3a/1a4 U 33]1a4, BOSHUKAIONINX B CMEKHBIX YUEOHBIX MpeAMETaxX;

e YMEHUS TIOJIb30BATHCS U3YUYCHHBIMH MaTEMaTHIECKUMHU POpMYIaMu;

e 3HAHUSI OCHOBHBIX CIIOCOOOB TPEJICTABICHUS M aHAIM3a CTATHCTUYECKUX JAHHBIX; YMEHHS pelarh
3aJ]au¥ C MOMOIIBIO TIepedopa BCeX BO3MOXKHBIX BAPHAHTOB;

e YMEHUS TPUMEHSATh U3YYCHHBIC MMOHSATHUS, PE3yIbTaThl H METOJbI MPU PELICHUH 33124 U3 PA3IAIHBIX
pa3fenoB Kypca, B TOM YHMCIE 3a7ad, HEe CBOJIIMXCS K HEMOCPEJACTBEHHOMY MPUMEHEHHIO H3BECTHBIX
QITOPUTMOB.

B xone wm3ydenust anreOpbl B 7 Kiacce ydaliudecs —JIOJDKHBI OBJaJeBaTh YMEHUSMHU 00IIe Y4eOHOTro
XapakTepa, pa3sHOOOPa3HBIMHU CIIOCO0AMU ACATEIHHOCTH, IPUOOPETATH OMBIT:

e [UJTAHUPOBAHUS M OCYIIECTBICHHUS AaNTOPUTMHUECKONW JEATETbHOCTH, BBINOJHEHUS 3aJaHHBIX U
KOHCTPYHUPOBAHHS HOBBIX AJITOPHUTMOB;

e pemIeHHsT Pa3HOOOpa3HBIX KJIACCOB 3a/ad W3 Pa3IMYHBIX pa3leioB Kypca, B TOM YHUCIE 3ajad,
TpeOYIONINX MOUCKA ITyTH U CIIOCOOOB PEIICHHUS;

e HCCIICZIOBATEIILCKON  JESITEIPHOCTH, PA3BUTHS WICH, TNPOBEICHHUS JKCIIEPUMEHTOB, OO0OOIIEHMS,
MOCTAHOBKH U ()OPMYJIUPOBAHUS HOBBIX 3a]1a4;

e ICHOTO, TOYHOIO, TIPaMOTHOTO M3JIOKEHUSI CBOMX MBICIE B YCTHOM M MHCBMEHHOM peuH,
WCIIOJIB30BAHUS PA3JIMYHBIX S3bIKOB MAaTEMAaTHKH (CJIOBECHOTO, CHMBOJIMYECKOTO, TpaduyecKoro),
CBOOOJHOTO TMEpexo/ia ¢ OJHOTO s3bIKA HA PYTOW ISl WILTFOCTPALMU, UHTEPIIPETAIUU, apTyMEHTAIUN U
JIOKa3aTeIIbCTBA,

e MPOBEJICHUS JOKA3aTEIBHBIX PacCyXIEHUH, apTyMEHTAINH, BBIIBMKCHUS TUIIOTE3 U UX 0OOCHOBAHHS,

e TIOMCKA, CUCTEMATH3allNM, aHaJu3a U Kiaccudukanuu nHGopManny, UCIOJIb30BaHUs Pa3HOOOpa3HBIX
WHPOPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAas Y4YeOHYI0O U CIOPAaBOYHYIO JIUTEPaTypy, COBpPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH.

e TIOMCKA, CUCTEMATH3allNM, aHaJu3a U Kiaccudukanuu nHGopManny, UCIOJIb30BaHUs Pa3HOOOpa3HBIX
WHPOPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAas Y4YeOHYI0O U CIOPAaBOYHYIO JIUTEPaTypy, COBpPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH.

BhINYCKHMK HAYUHUTCS:

e ONIEPUPOBATh TIOHATHSMHU «TOXICCTBO», «TOXICCTBEHHOE TPeoOpa3oBaHUE», peliaTh 3aaadH,
cojepxarire OyKBEHHBIC TaHHBIC; paboTaTh ¢ hopMyIaMu;

e BBITIOJIHATE TPE0Opa30BaHUSI BBIPAKEHUH, COAEpKAIIUX CTENEHH C MENbIMH TOKAa3aTesIMH U
KBaJIpaTHbIE KOPHU;




e BBITIOJIHATD TOXJIECTBEHHbIE MPEoOpa30oBaHUs PAIMOHANBHBIX BBIPAKCHMH Ha OCHOBE IpaBUII
JEeHCTBUI HAaJl MHOTOUJIEHAMHU U alnredpandeckKuMu Ipo0sMu;

e BBIMIOJIHATD PA3JI0KEHHE MHOTOUJIEHOB HA MHOKUTEJIH.

e [IOHUMATh U HCIOJb30BATH Q)YHKLII/IOHaJIBHBIG IIOHATUA U A3BIK (TepMI/IHLI, CHUMBOJIMYCCKHUEC
0003HaYCHMS);

e CTpOUTH TpaduKU dJIEMEHTApHbIX (YHKIUI; HCCIeI0BaTh CBOMCTBA YMCIIOBBIX (DYHKIUH HAa OCHOBE
U3y4YeHUs TOBEICHUS UX IPahuKoB;

e MOHUMATh QYHKIMIO KaK BXKHEHUIIYI0 MaTeMaTUYECKyI0 MOJIENb JJIl OMMCAHUS TPOLIECCOB U SABJICHUN
OKpYyZKarouero Mmupa, NpuMCHATH Q)YHKHI/IOHELHBHBH\/'I A3BIK HJIA OIIMCAaHHUA U UCCIICA0BAHUA 3aBUCHUMOCTEH
MeXy PU3NYECKUMU BETMUYNHAMHU.

e peIIaTh OCHOBHBIE BHU/Ibl PALIMOHATBHBIX YPABHEHHUI C OJTHOM MEPEMEHHOM, CUCTEMBI IByX YPaBHEHHI
C ABYyMs INICPCMCHHBIMH,

e IOHUMATh YpaBHEHHE KaK Ba)KHEWIIYI0 MAaTeMaTHYEeCKyl0 MOJENb J/JIsi ONHUCAHUS U H3yUYEHUs
pa3Ho00pa3HBIX peaibHBIX CUTYAIMH, pelaTh TEKCTOBBIC 3aa4H aJreOpandeckuM METOI0M;

e IPUMEHATH TpadUUecKue MPEACTABICHUS JUI MCCICIOBAHUS YPAaBHEHHM, UCCIEIOBAHUS U PELICHUS
CUCTEM YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

BI:IHVCKHI/IK IIOJYYUT BOSMOXHOCTb:

e Pa3BUTh NPEJCTABICHUS O YHCIIE U POJIM BBHIYMCIECHUH B UYEIOBEUECKOH MHpakTHKe; c(HhopMHpOBAThH
MPAKTUYECKUE HABBIKK BBIMOJIHEHHS] YCTHBIX, MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCICHUN, Pa3BUTh
BBIYHCIIUTENIBHYIO KYIbTYPY;

e OBJIQJIETh CUMBOJIMYECKUM SI3BIKOM alreOphl, BBIpaOdoTaTh (popMaIbHO-ONEpaTHBHBIE alreOpandecKue
YMCHUSA 1 HAYYUTHCA NIPUMCHATL UX K PCHICHUIO MATEMATUUICCKUX U HCMATCMAaTUUCCKUX 3a1a4;

e H3YUYUTh CBOMCTBA M TpadUKH dIEMEHTAPHBIX (YHKIIHMA, HAYYUTHCS HCIIONB30BaTh (YHKIIMOHATHHO-
rpaduvecKue peICTABICHUS ISl OMMCAHUS M aHAJIN3a PEaTbHBIX 3aBUCUMOCTEH;

e PA3BHUTH MIPOCTPAHCTBEHHBIC MPEACTABICHUS U U300pa3UTEILHBIC YMEHHSI, OCBOUTh OCHOBHBIE (DAKThHI
U METOABl IUTAHUMETPUH, TIO3HAKOMHUTBCS C TMPOCTEHIIUMH TPOCTPAHCTBEHHBIMH TellaMH M UX
CBOICTBaMH;

e MOJTYYUTh MPEACTABICHUS O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEATHBHOM MHUPE U O Pa3IUIHBIX
croco0ax X u3ydeHusi, 00 0COOEHHOCTSIX BBIBOAOB M MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapaKTep;

e PA3BHUThH JIOTUYECKOE MBIIIIEHUE U PEUb — YMEHUS JIOTUYECKH OOOCHOBBIBATH CYXKICHHUSI, IIPOBOIUTH
HECIJIO)KHBIE CHCTEMATHU3alliH, TIPUBOIUTH MIPUMEPHI M KOHTP MPHUMEPHI, HCIIOIB30BaTh PA3IMIHbIC S3BIKA
MaTeMAaTHKU (CIOBECHBIM, CUMBOJIMYECKUH, Tpaduueckuil) s WUIIOCTPAIMK, WHTEPIPETALNH,
apryMEeHTalluu ¥ T0Ka3aTeIbCTBa;

e chopMUpOBaTh TMPEICTABICHUSI 00 HM3y4YaeMbIX TOHATHSAX W METOAaX KaK BaKHEHIIMX CpEICTBaX
MaTEeMATHYECKOTO MOJICITHPOBAHUS PEATbHBIX MPOIIECCOB U SBICHUH.

e BBITIOJTHATHh MHOTOIIIArOBBIE TPe0Opa30BaHus PAlMOHATIBHBIX BRIPAKCHUN, IPUMEHSIS IIUPOKUN HAOOP
CHOCO00B U PUEMOB;

e IPUMEHSTH TOXKJIECTBEHHBIC MPeoOpa3oBaHUs JUIS PEIICHUs 3alad U3 pa3luyHbIX Pa3fesioB Kypca
(HampuMmep, A1 HaXO0XKICHHUSI HAaNOOJIBIIIET0/HAUMEHBIIIETO 3HAYCHUS BRIPAKCHHS ).

e POBOJIUTh HWCCIICIOBAHMS, CBS3aHHBIE C UW3YYCHHEM CBOWCTB (YHKIM, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEpA; Ha OCHOBE TIpadMKOB W3yYEHHBIX (YHKIUI CTPOUTH OoJyiee CIIOKHBIC
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJOTHIMID TOUYKAMH U T. II.);

e ICTIOJI30BaTh  (DYHKIMOHAJIBHBIC TIPEACTABICHUS W  CBOWCTBA  (DYHKIWMA Ui pEIIeHHs
MaTeMaTHYECKUX 3a7a4 U3 Pa3IMYHBIX pa3/ie]IoB Kypca.

e OBJIQJICTh CICIUATBHBIMUA TPUEMAMU PEIICHUS CHCTEM YPAaBHEHHIA, YBEPEHHO MPHUMEHSTH ammapaT
yYpaBHEHHI ISl PEHICHUST pa3HOOOPA3HBIX 3a/1a4 U3 MaTEMAaTUKH, CMEXKHBIX MTPEIMETOB, IPAKTHKH,

e MPUMEHATh TpaduUecKue MPEICTABICHUS ISl WCCICIOBAHUS CHCTEM YypaBHEHUH, cOAepKallux
OyKBEHHBIC KOA(DPHUITUCHTHI.

Conepxanue y4yeOHOrO mpeamera.

B kypce reomerpun 7-ro Kjacca yCJIOBHO MOKHO BBIICIMTH CIIECIYIOLIUE CONEPKATEIIbHBIC JTUHUU:
«Harnsgaas reomerpus», «l eomerpudeckue QUrypel», «V3mMepeHne T€OMETPHUYECKHX BEIUYHHY,
«Jloruka u MHOKECTBay, «I'@OMETpHsi B UCTOPUIECKOM PA3BUTHIY.



Marepuan, otHocsmuiics K JuHuu «Harnsanass reomeTpus» (3JI€MEHTHI HAriasgHONW CTEPEOMETPHM)
CHOCOOCTBYET Ppa3BUTUIO MPOCTPAHCTBEHHBIX MPEACTABICHUM ydalMXcsi B pPaMKax HM3ydeHHs
IJIAHUMETPUH.

Conepxxanme paznenoB «l'eomerpudeckue Guryps» u «V3mepeHne reoMeTpU4eCKUX BETUUHH)
HaIleJICHO Ha TMOJy4YeHHWe KOHKPETHBIX 3HAaHUW O TEOMETPHUYECKOW (QUrype Kak Ba)KHEHIICH
MaTeEMaTUYECKON MOJENM JUIsl ONMCAHUS OKpyskarolero mMupa. CHUCTEMAaTHYeCKOE HM3YUYEHHE CBOMCTB
reOMEeTPUUECKUX (UTYp TO3BOJUT PAa3BUTh JIOTMYECKOE MBIIUIEHWE W TMOKa3aTh MPUMEHEHHE ITHX
CBOMCTB TpH pEHICHUH 3a7a4 BbIYMCIUTEIBHOTO M KOHCTPYKTHBHOI'O XapakTepa, a TaKxke
MIPaKTUYECKHX.

OcobeHHocThI0 JTMHUU «JIOTMKa M MHOMECTBa» SABISETCS TO, YTO MPEICTABICHHBIN 37€Ch
Marepuan IMPEUMYLIECTBEHHO HW3Yy4aeTcs IpU PACCMOTPEHHMHM pAa3IMYHBIX BOMNPOCOB  Kypca.
CooTBeTCTBYIOIINI MaTepuall HalleJIeH Ha MaTeMaTHUECKOE Pa3BUTHE yUaIuxcsi, GOPMUPOBAHHUE Y HUX
YMEHUS TOYHO, CKATO U SICHO U3JIaraTh MBICIU B YCTHOW U MUCbMEHHOM peyH.

Jluaus «['eomeTpuss B HUCTOPHUYECKOM pa3BUTHM» MpenHa3HadeHa g  (HOpMUPOBAHUS
NpPEeCTaBICHUN O TEOMETPHM KaK YacTH YeJIOBEYECKON KyJIbTYpBbI, JUIsl OOILEro pa3BUTHS IIKOJIEHUKOB,
JUTSL CO3JJaHUS KYJIbTYPHO-UCTOPUYECKOM Cpesibl 00yUeHHUSI.

1. HauanbHbie reomeTpuueckue cBeaeHus (12 gacon).

[Ipocteiimue reomerpuyeckue (QUIyphl: MpsiMas, TOYKA, OTPE30K, Jyd, yroi. IloHsTue paBeHCTBa
reoMmerpuueckux ¢uryp. CpaBHeHHE OTpe3KOB U yrioB. M3MmepeHHe OTpe3KOB, [JIMHA OTpPeE3Ka.
W3smepenue yrnos, rpagycHas Mepa yria. CMexHble M BEpPTUKaJbHBIE YIVIBI, HX CBOMCTBA.
[lepnenauKyasipHBIC IPSMBIE.

Lenb: cucTtemMaTu3upoBaTh 3HAHHUS OOYYAIOIIUXCS O MPOCTEHIIMX TEOMETPUYECKUX (UTypax U HX
CBOICTBaxX; BBECTU MOHITHE PAaBEHCTBA QUTYD.

B nanHOW Teme BBOAATCA OCHOBHBIE TE€OMETPUYECKHE TIOHATHS W CBOMCTBA MPOCTEHIIUX
TeOMETPHUECKUX (PUTyp Ha OCHOBE HATJISAHBIX MPEICTaBICHUN OOydarolmuxcs MyTeM 0000IIeHus
OUEBUJIHBIX WJIM M3BECTHBIX W3 Kypca MaTeMaTHku |— 6 kinaccoB reomerpuueckux (axtos. [lonsTue
AKCHOMBI Ha HA4YaJIbHOM JdTare 0O0y4eHHs HE BBOJIUTCS, U CAMH aKCUOMBI He (DOPMYIHPYIOTCS B SBHOM
Buje. HeoOxomumple HMCXOAHBIE TMIOJIOKEHHS, Ha OCHOBE KOTOPBIX H3Yy4aroTCsl CBOMCTBa
reOMeTpHUECKUX (DUTYp, IPUBOIATCS B omucaTenbHON (hopme. [IpuHIIMNHATIEHEIM MOMEHTOM JaHHOU
TEMBI SIBJISIETCSI BBEJICHUE MTOHATHS PaBEHCTBA T€OMETPUUYECKUX (DUTYp HAa OCHOBE HATJISHOTO MOHATHUS
HajoxkeHus. OmnpeneneHHOE BHUMAaHHE  JODKHO — YIEISAThCA  MPAKTHYECKUM  MPUIOKEHUSAM
F€OMETPUYECKHUX MMOHATHM.

2. Tpeyronbauku (17 yacos).

Tpeyronsuuk. IlpusHaku paBeHCTBa TpeyrojJbHHUKOB. IleprneHaukynsap K mpsMod. Menuansl,
OMCCEKTPUCHI M BBICOTHI TPEYroJibHUKA. PaBHOOEAPEHHBIM TPEYTrONbHUK M €r0 CBOMCTBA. 3ajadd Ha
MOCTPOEHHUE C TOMOILBIO LIUPKYJIS U TUHEHKH.

[lenb: BBECTHM NOHATHE TEOPEMBI; BBIPAOOTATh YMEHHE J0Ka3blBaTh PABEHCTBO TPEYrOJIHHUKOB C
MOMOIIbIO U3YUYEHHBIX MTPU3HAKOB; BBECTU HOBBIM KJIAcC 33/1ad Ha MOCTPOCHUE C MOMOIUIBIO LIUPKYJIIS U
nuHelku. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB SIBJISIOTCSI OCHOBHBIM pabOYMM amnmnapaToM BCEro Kypca
reoMmerpun. Jloka3aTenbcTBO OONbIIEH YacTH TEOpEM Kypca M TaKXkKe pelIeHHe MHOTUX 3aaad
MPOBOAMUTCS MO CIIEAYIONIEH CXeMe: MOUCK PaBHBIX TPEYroJIbHUKOB — OOOCHOBaHHE UX PABEHCTBA C
MOMOIIIbIO KaKOTO-TO MTPU3HAKA — CJICJICTBHSI, BBITEKAIOIUE U3 PABEHCTBA TPEYTOJIbHUKOB.
[IpuMeHeHre TPU3HAKOB PABEHCTBA TPEYTOJBHUKOB NPH PEIICHUM 3a4ad J1aeT BO3MOXHOCTh
MOCTENIEHHO HAaKaIUIMBaTh OMNBIT MPOBEACHMS JOKa3aTelIbHbIX paccykjaeHuil. Ha HauvanbHOM »Tame
U3y4YEeHUS U PUMEHEHUS IPU3HAKOB PAaBEHCTBA TPEYTOJIbLHUKOB 11€J1IeCO00pa3HO UCIIOIB30BaTh 334 C
TOTOBBIMU YEPTEIKAMH.

3. IMapamensHbie npsiMble (13 yacos).

[Ipy3Haku mnapauiebHOCTH NPSAMBIX. AKCHMOMa NapaliesbHBIX NpAMbIX. CBOICTBa MapajieIbHBIX
MPSIMBIX.

[enp: BBECTH OJHO M3 BAXHEWIINX TMOHATHM - TMOHSATHE NapaJUICNIbHBIX MPSMBIX; JaTh IEPBOE
npelcTaBieHue 00 akCMoMax U aKCMOMaTMYeCKOM METOJIe B TE€OMETPUHU; BBECTH AaKCHOMY
napajyieJbHbIX MNpsMbIX. [IpU3HAaKM M CBOMCTBA MapalieIbHBIX MPSAMBIX, CBSI3aHHBIE C YIJIAMH,
00pa30BaHHBIMU TPH MEPECEUECHUU ABYX NPSIMBIX CEKYILIEH (HAKpeCT JIeKAIIUMH, OJHOCTOPOHHUMH,



COOTBGTCTBGHHLIMI/I), IIAPOKO HUCIIOJIB3YIOTCA B HaHBHeﬁmeM npu H3Y4YCHUU YCTBIPCXYT'OJIbHHUKOB,
MOJIOOHBIX TPEYTOJIBLHUKOB, IIPU PELICHUH 3a/1a4, a TAKXKe B Kypce CTEpPEOMETPHH.

4. CoOTHOIIIEHUSI MEXIY CTOPOHAMH U yTJIaMU TpeyronbHuKa (18 gacos).

CymMa yrioB TpeyrojibHuka. COOTHOILIEHHE MEXy CTOPOHAMU U yIilaMu TpeyroibHuka. HepaBeHcTBO
TpeyrojbHuKa. [IpsMoyroibHble TPEYroJbHUKH, UX CBOMCTBA U MPU3HAKK paBeHCTBa. PaccTosHue or
TOYKH [0 IpsIMOU. PaccrosHue Mexay napauieaIbHbIMU IpsAMBIMU. [ocTpoeHue TpeyroibHuKa 10 Tpem
3JIEMEHTaM.

[lenb: paccMOTpEeTh HOBBIE HMHTEPECHBIE W Ba)XKHbIE CBOMCTBAa TPEYroJbHHKOB. B naHHOW Teme
JIOKa3bIBAETCS OJJHA U3 BAXKHEHIINX TEOPEM I'€OMETPUHM — TEOpPEMA O CyMME YIJIOB TpeyrojibHuKa. OHa
MO3BOJIIET JIaTh KIJIACCU(UKALUIO TPEYTOJbHUKOB IO YIJIaM (OCTPOYTOJBHBIM, NPSIMOYTOJbHBIM,
TYHOYTOJIbHBIN), @ TaKXKE YCTAaHOBUTb HEKOTOpBIE CBOMCTBA M NPU3HAKH PABEHCTBA MPSMOYTOJBHBIX
TPEYroJbHUKOB.

Iloustue pacCTosiHuA MCXKAY MapajlUICIIbHBIMU IMPSAMBIMH  BBOJUTCA Ha OCHOBC IIOKaSaHHOfI
IpeBapUTEeIbHO TEOPEMbl O TOM, YTO BCE TOYKM KaXIOM U3 JBYX MapalieNbHBIX MPSIMBIX
PaBHOYJAJIEHBI OT APYroi NpsAMON. JTO MOHATHE UIPAaeT BAXKHYIO POJIb, U YACTHOCTH MCIIONB3YETCS B
3aJja4ax Ha MOCTPOCHHE.

[Ipu pemieHuu 3amay Ha MOCTPOEHHE B 7 KIlacce CIEAYeT OTPaHUYUTHCS TOJBKO BBIMOJIHEHHEM U
OTNMCAaHHEM IOCTPOCHUS UCKOMOM (GUryphl. B OTAETBHBIX Clydasx MOXKHO NMPOBECTH YCTHO aHAIU3 U
JI0Ka3aTeNbCTBO, a 3JEMEHTHl HCCIEAOBAaHUS JOJDKHBI MPUCYTCTBOBATH JIMIIL TOTAA, KOTJAa 3TO
OTOBOPEHO YCJIOBHUEM 3aaUH.

O6o0menue u cucreMarusanus (8 4acoB).

Lens: [ToBTOpeHne, 0600IICHNE M CHCTeMAaTH3alMs 3HAaHUH, YMEHU U HAaBBIKOB 32 KypC T€OMETpUH 7
KJacca.

Onucanue yuyeOHO-METOAUYECKOT0 U MATEPHAJIbHO-TEXHHMYECKOr0 olecneveHnsi 00pa3oBaTeIbLHOM
NeSITeJIbHOCTH
IleyaTHbie mocoOUs:
Jna yvawuxca:
1. Makapsrues, FO. H. AnreGpa: yueOHuk mis 7 kmacca oOmieoOpa3zoBarenbHbIX yupexkaenuin / 0. H.
MakapsrueB, K. . Hemxos, H. I'. Munmtok, C. b. CyBopoBa; nox pen. C. A. TenskoBckoro. - M.:
IIpoceemenue, 2015.
2. luakTiueckue MatepHaisl mmo anredpe ans 7 kiacca / B.M. XKoxos, FO.H. Makapserues, H.I'. Muniok.
— M.: IlpocBemienue, 2014.
3. Anre6pa: Iunakr. matepuanst st 7 k. / JI. Y. 3BaBuy, JI. B. Ky3nenoBa, C. b» ~ CyBopoBa.- M.:
IIpoceemenue, 2015.
Jnsa yuumens:
1. Makapsrues, FO. H. AnreGpa: yueOHuk mis 7 kimacca oOmieoOpa3zoBarenbHbIX yupexknenuit / FO. H.
MakapsrueB, K. . Hemxos, H. I'. Munmiok, C. b. CyBopoBa; nox pen. C. A. TenskoBckoro. - M.:
IIpocsemenue, 2015.
2. Uzyuenue anreOpsl B 7—9 kiaccax: nocobue ans yuureneii / FO. H. Makapsrues, H. I'. Mungiok, C. b.
CysBopoBa..— M.: [Ipocsemenue, 2011.
3. IupakTrueckue Marepuaisl mo anredpe mist 7 kiacca / B.M. XKoxos, FO.H. Makapserues, H.I'. Munarok.
— M.: [Ipocsemenue, 2014.
4. Anre6pa: Jumaxt. matepuansl aus 7 k. / JI. W. 3BaBuy, JI. B. Ky3nemnora, C. b» ~ CyBopoBa.- M.:
[Ipocemenue, 2015.
5. IlporpamMMmebl 0011€00pa3oBaTENbHBIX yupexacHu. Anredpa. 7-9 kmaccel. CoctaButens: bypmucrpora
T.A. —M.: IIpocsemenue, 2009 r.
TexHnueckue cpeacTsa 00y4eHus:

1. Komnbrorep
NupopManmoHHO-KOMMYHUKATHBHbIE CPeICTBA:
TeMaTuyecKue npe3eHTaunu
NuTepHeT-pecypcebi:
http://www.prosv.ru-caiit uzgarejbcra “IIpocBemenne”
http://festival.1september.ru-5I uay Ha ypok MmaTreMaTuKu
http://www.fipi.ru- nopraj uH(pOpMaIMOHHOM NOJIePKKH MOHUTOPMHIA Ka4eCcTBa 00pa3oBaHus.




KaiennapHo-reMaTu4eckoe MJaHUPOBaHHe

Ne TeMbl ypoKOB Kon-o | lata mo |[lata mo| [Ipumeuanue
1/ yacoB | 1utany |paxTy
I'nasa 1. BoipaxeHusi, Tox/aecTBa, ypaBHeHus . (22 yaca)
1 UucnoBblie BEIpaKEHUS. 1 1.09
2 BoIpaskeHus ¢ nepeMeHHBIMU. 1 4.09
3 Bripaxenus ¢ nepemeHHbIMH. Penienne npuMepos. 1 5.09
4 CpaBHeHME 3HaUYEHUHN BBIPAKECHUM. 1 6.09
5 CpaBHeHue 3HaueHUM BbIpakeHUil. Pelienue npumepos. 1 7.09
6 CBoiicTBa 1eicTBUI HaJ YUCIaMHU. 1 8.09
7 CaoiicTBa 1eMcTBUM HaJ YkciIaMu. PelieHne npumMepos. 1 11.09
8 ToxnectBa. ToxxaecTBeHHBIC TPe0Opa3oBaHus BhIpakeHuid | 1 12.09
9 CpoiicTBa JeHWCTBUM Han 4YHcCiIaMHA. ToXKaecTBeHHBIE | 1 13.09
npeoOpa3oBaHUsL
10 | Konrpoabhasi pabotaNel «Beipa:kenus. ToxnecTtBay. 1 14.09
11 | YpaBHeHuUE U €ro KOpHHU. 1 15.09
12 | YpaBHeHue u ero kKopHu. Pemenue npumepos. 1 18.09
13 | JIuneitHOe ypaBHEHUE C OJHON MTEPEMEHHOIA. 1 19.09
14 | JIluneitHoe ypaBHEHHE C OAHOM mepemMeHHOW. Pemenue | 1 20.09
MIPUMEPOB.
15 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUH. 1 21.09
16 | Ypok 3akperuienus no teme: «Pemienue 3amay ¢ nomousto | 1 22.09
YPaBHEHUI.
17 | JIuneitHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, pelieHue 3aaay | 1 25.09
C IOMOUIBIO YPABHEHUI
18 | Cpennee apudmeTndeckoe, pa3mMax U MOja. 1 26.09
19 | Cpennee apudmerudeckoe, pasmMax ©u wmojma. Pemenwue | 1 27.09
MIPUMEPOB.
20 | MeauaHa Kak CTaTUCTHUYECKasi XapaKTEPUCTHKA. 1 28.09
21 | Menuana xak cTaTHCTHYECKas XapakTepuctuka. Pemenwue | 1 29.09
IPUMEPOB.
22 | KonTtpoabHasi padora Ne2 «YpaBHeHHe ¢ OaHOil | 1 2.10
nepeMeHHOI».
I'naa 1. HavajbHble reomerpuueckue ceenust (12 yacos).
23 | Ilpsimast m OTpE30K. 1 3.10
24 | Jly4 u yrom. 1 4.10
25 | PaBeHcTBO TeomeTpudeckux Guryp. 1 5.10
26 | CpaBHEHHE OTPE3KOB U YIJIOB. 1 6.10
27 | U3mepeHue oTpe3KoB. 1 9.10
28 | Pemenue 3agay no teme: «M3mepeHne OTPE3KOBY. 1 10.10
29 | U3mepeHue yrios. 1 11.10
30 | Pemenue 3agau no teme: «3mepeHue yrioBy. 1 12.10
31 | CMexHbIEe U BEPTUKAIBHBIE YIJIbI. 1 13.10
32 | [lepnieHAUKYJISApHBIC IPSAMBIE. 1 16.10
33 | Pemenue 3agau. 1 17.10




34 | KouTtpoabHasst padoora Nel mno Tteme «Havanbubie |1 18.10

reoMeTpu4yecKue CBeJeHusD)
I'naBa II. ®ynknum. 11 yacon

35 | YUro Takoe QyHKITHUS. 1 19.10

36 | Beruncnenue 3HaYeHUN QYHKIINN 110 OopMyIIE. 1 20.10

37 | Beruncnenue 3HadeHuidd (QyHKIud mo ¢opmyne. Pemenue | 1 23.10
3a/a4.

38 | I'paduk pyHKIMN. 1 24.10

39 | I'paduk ¢pyHkuuu. Pemenue 3amay. 1 25.10

40 | IIpssmMast mpONOPIMOHATILHOCTD U €€ TpaduK. 1 26.10

41 | Ypok 3aKpEIUICHUS 1o TEeME: «IIpsmas | 1 27.10
MIPOMOPLUOHAIBHOCTD U €€ TpapuK».

42 | Jluneitnas QyHKIMS U ee rpaduK. 1 6.11

43 | Jluneitnas Qyukuus u ee rpaduk. Pemenue 3agau. 1 7.11

44 | Pemienne mpumepoB mo teme: «JIuneiHass ¢yHkius u ee | | 8.11
rpaduky». [loBTopenue

45 | KonutpoJsbHasi padora Ne3 «JIuHeiiHass pyHKUIMSA». 1 9.11

I'naga III. Crenenb ¢ HAaTYypaJbHBIM NMOKa3aTesieM. 14 yacoB

46 | OnpeneneHue CTENIEHN C HATypaJIbHBIM IIOKa3aTEIIEM. 1 10.11

47 | OnpeneneHue CTENEHM C HATypajdbHBIM IOKa3areneMm. | 1 13.11
Pemenne npumepos

48 | YMHOXeHHE U NEJICHUE CTEIICHEN. 1 14.11

49 | Bo3BeneHue B CTENEHb IPOU3BEACHUS U CTETICHHU. 1 15.11

50 | Pemenne 3amau 1mo Teme: «Bos3Bemenue B creneHb | 1 16.11
MIPOU3BEICHUS U CTETICHW.

51 | Ypok 3akperuienuss mno Tteme: «Bo3Benenue B cremnens | 1 17.11
MIPOU3BEACHUS U CTETICHNY.

52 | OAHOYJIEH U €T0 CTaHIAPTHBIN BUJL. 1 20.11

53 | OgHOUJIEH U €T0 CTaHIAPTHBIN BUJL. 1 21.11

54 | YMHOXEHHEe OJHOWICHOB. Bos3penenwe oaHowieHa B | 1 22.11
HATYpaJbHYIO CTEIICHb.

55 | YmHOXenne onHowieHoB. Bo3senenme oxpHowieHa B | 1 23.11
HaTypaJIbHYIO CTETICHb.

56 | ®ynknus y = x’u ee cBOHCTBA. 1 24.11

57 | ®ynxmus y = x’u ee rpaduk. 1 27.11

58 | ®ynxmum y = ¥’ u y = x’n ux rpaduxu. Pemenne npumepos. | 1 28.11

59 | KonTpoabHas pa6ora Ne4d «CrenmeHb ¢ HATypajabHbIM | 1 290.11
nokazarteJiem».

I'naBa 2. Tpeyroabuuku (17 yacoB).

60 | TpeyroJbHHK. 1 30.11

61 | IlepBblii MpU3HAK paBEHCTBA TPEYTOJIbHUKOB. 1 1.12

62 | Pemienue 3agay Ha NOpUMEHEHHE TIEPBOro MpH3HaKa | 1 4.12
PaBEHCTBA TPEYTOJIbHUKOB.

63 | Meaunanbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIHHHKA. 1 5.12

64 | CoiicTBa paBHOOEAPEHHOTO TPEYTOIbHUKA. 1 6.12

65 | Pemenwue 3amau mo teme: «PaBHOOEIPEHHBIN TPEyroMIbHUK». | 1 7.12

66 | Bropoli mpu3HaK paBeHCTBA TPEYTrOJIbHUKOB. 1 8.12

67 | Pemenne 3amau Ha INPUMEHEHME BTOPOTO IpHU3HaKa | 1 11.12

paBEHCTBA TPEYTOJIbHUKOB.




68 | Tperuii mpu3HAK pPaBEHCTBA TPEYTOJIbLHUKOB. 1 12.12
69 | Pemenue 3aja4 Ha MIPUMEHEHUE Tperbero | 1 13.12
MpU3HAaKa PaBEHCTBA TPEYTOJbLHUKOB.
70 | OKpy>XHOCTb. 1 14.12
71 | [Ipumepsl 3aa4 HA TOCTPOCHUE. 1 15.12
72 | Pemenue 3aga4 Ha MOCTPOCHHUE. 1 18.12
73 | Pemienue 3amady Ha NOpPUMEHEHWE TMPHU3HAKOB paBEHCTBA | 1 19.12
TPEyTroJIbHUKOB.
74 | Pemenue 3amaud. 1 20.12
75 | [loaroToBka K KOHTPOJILHOM padoTe. 1 21.12
76 | KonTpoabHasi padota Ne 2 no teme «TpeyrojibHUKm 1 22.12
I'naBa IV. MHoroujenbl. 18 yaca
77 | OnHOYsEH U €ro CTaHJAPTHBIN BH/I. 1 25.12
78 | MHOro4IeH 1 ero CTaHAApTHBIN BU]IL. 1 26.12
79 | CrnoxeHre ¥ BBIMUTAaHUE MHOTOYJICHOB. 1 27.12
80 | CimoxxeHne ¥ BEBIYMTAaHHE MHOTOWICHOB. 1 28.12
81 | YMHOXeHNe oqHOYWIEHA HA MHOTOYJIECH. 1 29.12
82 | YMHOXCEHHE OJHOYIICHA HA MHOTOWICH. Pemmenue 3amay. 1 8.01
83 | BeiHEeCceHHME OOIIETO MHOKHUTEIS 3a CKOOKH. 1 9.01
84 | BeiHeceHMEe 0O0IIEero MHOXHUTENS 3a CKOOKH. Permenwue | 1 10.01
MIPUMEPOB.
85 | KonrpoabHas padoora NeS «CiiokeHue W BbIuMTaHue | 1 11.01
MHOT04JIEHOBY.
86 | YMHOXXECHHE MHOIOYJICHA HA MHOTOYJICH 1 12.01
87 | YMHOXeHHe MHOroWwIeHa Ha MHOrowieH. Pemenue 3agauy. 1 15.01
88 | YMHOXeHHEe MHOrodIeHa Ha MHorowieH. Pemenwue | 1 16.01
MIPUMEPOB.
89 | PaznokeHue MHOTOYICHA Ha MHOXHTEIM CIIOCOOOM | 1 17.01
TPYIITAPOBKH.
90 | PasmokeHne MHOTroOuYJieHa Ha MHOXHMTCIH cIocooom | 1 18.01
TPYNITUPOBKH.
91 | PasnokeHue MHOTrOYJICHA Ha MHOMXHTEIM CIIOCOOOM | 1 19.01
rpynnupoBkH. Pemienue 3amay.
92 | Pemienue nmpumepoB o teme: «Pasnoxenne MHOrowieHa Ha | 1 22.01
MHOXHUTEIHN CTIOCOOOM TPYIIITUPOBKH.
93 | Ypok 3akpemnnenus mo teme: «Pa3noxxenue mMHorouseHa Ha | 1 23.01
MHOKHTEJIH CTIOCOOOM TPYIITHPOBKID.
94 | KonTpoabHass  pabdora Ne 6 «IlpousBenenne | 1 24.01
MHOT04JIEHOBY.
I'naga 3. [lapaJyiesbHblie npsimbie (13 yacoB).
95 | Ananus. OnpezeneHue napauielbHbIX NPSIMBIX. 1 25.01
96 | Ilpu3Haku mapamieIbHOCTU ABYX MPSMBIX. 1 26.01
97 | IlpakThueckue  CrmocoObl  MOCTPOEHHUsS]  MapajuIeNbHBIX | 1 29.01
MIPSIMBIX.
98 | Pemienue 3amau mno Tteme: «lIpusHakum mnapamienbHOCTH | 1 30.01
TIPSIMBIX).
99 | Akcruoma mapayiieIbHBIX PSMBIX. 1 31.01
100 | CpolicTBa napajuieibHbIX MPSIMBIX. 1 1.02
101 | CpolicTBa napasuienbHbIX NpsIMbIX. Pemenue 3amad. 1 2.02




102 | Pemenue 3amay. 1 5.02
103 | Pemenue 3agau mno Teme: «CBoilcTBa mapauieNbHbIX | 1 6.02
MPSIMBIX».
104 | Pemenue 3anau no teme: «llapannenbHpie mpsiMbie. 1 7.02
105 | Pemenue 3amau. 1 8.02
106 | IlonroroBka K KOHTPOJIBHOU padoTe. 1 9.02
107 | KonTpoabHasi padora Ne 3 mo teme «Ilapamienbnbie | 1 12.02
NpsAMbIe)
I'maBa V. ®opMyJibl COKpPAIIEHHOT0 YMHOXeHusl. 21 yaca
108 | Bo3BeneHue B KBagpaT CyMMbl M pPasHOCTH JBYX | 1 13.02
BBIPAKEHUI.
109 | Bo3Begenue B KBaapaT CyMMbl M pa3HOCTH JBYX | 1 14.02
BbIpa)keHHM1. Perienne 3anay.
110 | PaznmoskeHre Ha MHOKHTETU C TTOMOIIBIO (hopMys KBajaparta | 1 15.02
CYMMBI U KBaJpaTa pa3HOCTHU.
111 | Pemenue 3amau no teme: «PasnoxkeHue Ha MHOXHUTENIH ¢ | 1 16.02
MOMOIIBIO (HOPMYJT KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH»
112 | Pemenne ynpaxunenud mno Tteme: «Paszmoxenue Ha |l 19.02
MHOXXHUTEH C TIOMOIIbI0 (OpMyN KBagpara CYMMBI H
KBaJipaTa pa3HOCTH»
113 | YMHOXEHUE Pa3HOCTH JABYX BBIPAKEHUH HA UX CYMMY. 1 20.02
114 | YMHOXEHUE Pa3HOCTH JABYX BBIPAKCHUH HA UX CYMMY. 1 21.02
115 | Pa3noxeHune pa3HOCTH KBaJpaTOB HA MHOYKUTEIH. 1 22.02
116 | Pa3noxxenue pasHOCTH KBaApaToOB Ha MHOXKUTENH. Pemenue | 1 23.02
3ajad.
117 | PaznoxeHne Ha MHOKHUTEITM CYMMBI U Pa3HOCTH KyOOB. 1 26.02
118 | PaznmoxeHne Ha MHOKHUTEITN CYMMBI U Pa3HOCTH KyOOB. 1 27.02
119 | Pemienne 3amau mo TteMme: «Pa3nokeHne Ha MHOXHUTETH | 1 28.02
CYMMBI B Pa3HOCTH KyOOBY.
120 | KonTpoabHasi padora Ne7 «@opmyabl COKpamieHHOro | 1 29.02
YMHOKEHHS
121 | IlpeoGpa3oBaHue HENOTO BHIPAKECHUSI B MHOTOUJICH. 1 1.03
122 | [IpeoOpazoBaHue 1ETOTO BHIPAKCHHSI B MHOTOUJICH. 1 4.03
123 | IlpeoOpa3oBaHre IEIOTO BBIPAKEHUS B  MHOTOWIEH. | 1 5.03
Pemrenue 3agau.
124 | IlpumeHeHUEe pa3IWYHBIX CIOCOOOB JUIsl pa3jioKeHus Ha | 1 6.03
MHOXUTEJH.
125 | IlpumeHeHne pPa3TUYHBIX CHOCOOOB ISl pasioxkeHus Ha | 1 7.03
MHO>KUTEH.
126 | IlpumeHeHne pa3TUYHBIX CHOCOOOB ISl pasioxeHus Ha | 1 8.03
MHOXXUTEeNU. Pelenue 3agauy.
127 | Ypok 3akperuieHusi mo Tteme: «llpuMmenenue paznuusbix | 1 11.03
CHIOCO0O0B IS PA3JIOKESHHSI HA MHOKUTEIIH.
128 | KonTtpoabHas padora Ne 8 «IIpeoOpa3oBanue mesoro | 1 12.03

BBIPAKCHUS B MHOT'OYICH).

I'naBa 4. CooTHOIIEHNSI MEKY CTOPOHAMM U YIJIaMM TpeyrojbHuka (18 yacos).

129 | Ananu3z. CymMMa yriioB TpeyrojibHUKA. 1 13.03
130 | BHewnuii yron TpeyroibHuka. Pemenne 3amau. 1 14.03
131 | CooTHOILIEHUSI M@Ky CTOPOHAMH U YIJIAMH TPEyroiabHUKa. | 1 15.03
132 | HepaBeHCTBO TpeyrojbHUKA. 1 25.03




133 | IloaroroBka K KOHTPOJIBHOU padoTe. 1 26.03
134 | KonTpoabHass pab6ora Ne 4 mo teme «CooTHomenue | 1 27.03
MEK1y CTOPOHAMH M YIJIAMH TPeYroJbHUKA.
135 | Ananus. [IpsiMoyroJyibHbIE TPEYTOJIbHUKHU. 1 28.03
136 | HexoTopsie cBOMCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB. 1 29.03
137 | Ilpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. 1 1.04
138 | Pemienue 3aga4 Ha MPUMEHEHUE CBOWCTB MPSMOYTOJBHBIX | 1 2.04
TPEYTOJIbHUKOB.
139 | PaccTosiHUE OT TOYKH 10 TIPSIMOM. 1 3.04
140 | PaccTosiHue Mexay MapajieIbHBIMU TPSIMBIMHU. 1 4.04
141 | [TocTpoeHue TpeyrojibHUKA IO TPEM JIEMEHTAM. 1 5.04
142 | IloctpoeHue TpeyrosbHUKA MO TpeM 3jeMeHTaM. Pemienue | 1 8.04
3a/1a4.
143 | Pemenue 3a1a4 Ha TOCTPOCHHUE. 1 9.04
144 | Pemenne 3amau mno TeMme: « CooTHomieHus wmexnay | 1 10.04
CTOPOHAMHU U YIJIAMHU TPEYTOJIbHUKAY.
145 | IlonroroBka K KOHTPOJIBHOU padoTe. 1 11.04
146 | KonTpoabHasi padora Ne 5 mo teme «lIpsimoyroabubie | 1 12.04
TpeyroiabHuku. IlocTpoeHue TpeyroJbHMKa 1O TpeM
3JIeMeHTaM).
I's1aBa VI. Cucrembl THHEHHBIX ypaBHeHHH. 14 yacoB
147 | JIluneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMH. 1 15.04
148 | JIluneitHoe ypaBHEHUE C JBYMs INepeMeHHbIMU. Pemenue | 1 16.04
MPUMEPOB
149 | I'paduk JIMHEWHOTO YpaBHEHUS C ABYMS TIEPEMEHHBIMHU. 1 17.04
150 | I'paduk JMHEHHOTO ypaBHEHHS C JBYMs IEPEMEHHBIMU. | 1 18.04
Pemenue npumepos
151 | Cuctembl TMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH. 1 19.04
152 | Cuctembl JMHEWHBIX YpaBHEHUH C JABYMsI NMEpEMEHHBIMU. | 1 22.04
Pemenue npumepos
153 | Cioco0b moicTaHOBKH. 1 23.04
154 | Pemenue 3ama4 mo teme: «Croco0 mocTaHOBKHY. 1 24.04
155 | Ciocob croxeHus. 1 25.04
156 | Pemenue nmpumepoB 1o Teme: «Crocod CIOKESHHS. 1 26.04
157 | Pemienue 3aga4 ¢ MOMOILBIO CUCTEM YPABHEHHIA. 1 29.04
158 | Pemenue 3aga4 ¢ mOMOIIBbIO CUCTEM YPABHEHHIA. 1 30.04
159 | Pemienne 3amady ¢ TOMONIBIO  CHUCTEM  ypaBHEHHH. | 1 1.05
[ToaroToBka K KOHTPOJILHON padoTe.
160 | KonTpoabnass pa6ora Ne9 «Cucrembl JHMHEHHBIX | 1 2.05
YPaBHEHUI».
161 | [ToBTOpEeHue 1 3.05
162 | UToroBasi KOHTPOJbLHasA padoTa. 1 6.05
IloBTOpenue (8 uacos).
163 | IloBTopenue: «HauanbHble TEOMETPUUYECKUE CBEICHUS. 1 7.05
164 | IloBTopenue: «I[Ipu3Haku paBeHCTBA TPEYTOJIbHUKOBY. 1 8.05
165 | IloBTOopenue: «PaBHOOCIPEHHBIN TPEYTOTBHUK. 1 9.05
166 | [ToBTOopenue: «IlapamienbHbie TPSIMbIEY. 1 10.05
167 | IToBTopenue: «IIpu3Haku napamieIbHOCTH MPSIMBIX). 1 13.05
168 | IToBTOopenue: « COOTHOILICHUSI MEKIYy CTOPOHAMH M yriamu | 1 14.05




TPEYTOJIbHUKAY.

169

Hrorosass pabGora 3a Kypc reomerpuu 7 KJjacca.

15.05

170

Ananu3. UTOroBeiii ypok mo Kypcy reoMeTpuu 7 Kiacca.

16.05




