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IHOACHUTEJIBHAA 3AIIMCKA

Pabouyas nporpamma «3aHuMaTeIbHasI MaTeMaTHKay B 7 Kjacce COCTaBJICHA
Ha OCHOBE pabouell MmporpaMmbl MO aireOpe U reoMETPUM OCHOBHOTO OOIIEro
oOpa3zoBaHus U yueOHUKOB «Anredpa», A.I'. Mopakosuua, M.: Muemo3una, 2021,
«I'eometpus», AtanacsuHa JI.C., M.: [IpocBemenue, 2015.

Leas nporpamMmbl: JIUKBUAANMS MOPOOETOB B 3HAHMUSIX YYaAlIUXCS IO
MaTeMaTUKe MO MPONJECHHBIM TEMaM.

B xome mnpoxoxIeHHs MpOorpamMMbl Yyyalluecs 3aKpervisiioT: HaXOXJICHHE
3HAQYEHUN BBIPAKECHUI, TOXIECTBEHHbIE MpPeoOpa3OBaHUsl BBIPAKEHUH, pelIeHUE
YpPaBHEHHW C OJHOM NEPEMEHHOW, PEUICHHE 3aJad C MOMOIIBIO YpPaBHEHHIA,
nocTpoeHue rpaduka TMHEHHOW (PYHKIIMH, BEIYUCICHUE 3HAUCHUU (QYHKIIMM, BCe
JIEUCTBUS CTENEHU C HAaTypalibHBbIM MOKa3aTeleM, Bce AEHCTBUS C OJHOUJICHAMU U
MHOTO4YJIeHaMH, (OPMYJIbl COKPAIIEeHHOTO YMHOXEHHsS, CUCTEMbl JIMHEHHBIX
ypaBHEHU C ABYyMS IEPEMEHHBIMHU.

3ajaum NporpamMmai:
* OMOYb OOYYarolUMCS MPUOOPECTH HEOOXOAMMBIM OMBIT W BBHIPAOOTATH
CUCTEMY MPUEMOB, MO3BOJISIONINX PEIIaTh MATEMAaTUUYECKUE 3a/1auu;
* COBEPILIECHCTBOBATh MHTEIUICKTyaIbHbIE BOBMOXKHOCTH 00YUYaIOIIUXCS;
* pa3BUBaTh O3HABATEIbHYIO AKTUBHOCT.
Mecto npeamera B deaepajbHOM 0A3UCHOM y4eOHOM ILIAHE

B cootrBerctBuum ¢ ydeOHbiM 1uiaHoM MBOY nwunes «Knaccuueckuiin
nporpaMmma Kypca «3aHuMaTelbHOW MaTeMaTUKW IpeAHa3HaueHa JJIsl yJaluxcs 7
Kjacca, paccunTana Ha 34 4aca, U3 pacueta | yac B HeAeIO.
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Conep:kaHnue nporpaMmmbl

1. IToBTOpeHue 3a Kypc 6 kiacca (3 yaca)

Bce aelictBud ¢ OTpUIIATEIBHBIMU U MOJIOKUTEIBHBIMY YHCIIaMU. PackpbiTue
CKOOOK. Peliennie ypaBHEHUN METOJOM IMEpPEHOCa CllaraéMblX M3 OJHOW YacTu B
APYTYIO.

2. BoipaxeHus, npeodpa3oBaHue BbIpa:keHuii (2 yaca)

UucnoBble BBIPAXKEHUS U BBIPAXKEHUS C IEpeMEeHHbIMUA. CBOWCTBA AEUCTBUN
Ha/Jl YACIIAMU.

3. YpaBHeHHs C OAHOM IepeMeHHOi (2 yaca)

JluHeitHOe ypaBHEHHE C OJHOW IMEepeMEHHOW. PemeHne 3amad ¢ MOMOIIBIO
YpaBHEHUM.

4. Ctatuctuueckue xapakrepuctuku (1 yac)

Cpenunee apudmernyeckoe, pazmax, MoJia, MeIMaHa.
5. ®yukuuu (5 4yacoB)

Cnoco0Owl 3aganus (yHkuuu. Beruucnenue 3HaueHuit ¢ynkiuu. O06macTh
onpenenenust pynkuu. [loctpoenne rpaduka nuneiinoit pynkuun. Haxoxnenue
TOYEK MEePECEUCHUS TUHEUHBIX (QYHKIIUH.

6. Crenennb u ee cBoiicTBa (2 yaca)

YMHOXKEHUE U JIeJIEHUE CTeneHel. Bo3BeneHne B CTENEHb NPOU3BEACHUS U

CTEIICHU.
7. OnHowieHbl (2 yaca)

YMHO)XEHHE OAHOWIEHOB. BOo3BeIeHE OTHOUWIEHA B CTEIICHbD.
8. HauaibHble reomMeTpuyecKkue cBegeHus (2 yaca)

IIpsamas u otpe3ok. Jlyu u yroii. IlepneHauKynspHbIe PSMBIE.
9. Tpeyroiabuuku (3 yaca)

Menuana, OuccekTprca U BBICOTa TpEyrojbHUKA. PaBHOOEApEHHBIN U
PaBHOCTOPOHHU TPEYroJabHUKH. Pemenne 3agau no reme « TpeyroibHUKm.

10. Muoro4ienbl (4 yaca)

YMHOKEHHE OJJHOUJIEHA Ha MHOTOUJIeH. BbhiHeceHne 00IIero MHOXHUTENS 32
CKOOKM. YMHOXXEHHE MHOTOWIeHa Ha MHOroWwieH. Pa3io)keHre MHOro4JieHa Ha
MHOXUTEU CIIOCOOOM TPyHITUPOBKH.

11. ®opmyJibl cOKpalieHHOro ymMmHoxxeHus (1 gac)

[IpuMeHeHue pa3nuyHbIX CIOCOOOB IS PA3I0KEHUSI HA MHOKUTEIIH.
12. CucteMbl JIMHEHHBIX YPaBHEHUI (2 Yaca)

Cucrembl INHEMHBIX YPABHEHHMM C IBYMs NEpEMEHHbIMH. Pemenue 3amad ¢
ITIOMOIIBIO CUCTEM YPABHEHHM.

13. IlapaJsienbHbIe PsIMBbIE (2 Yaca)
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[TapannenbHble TpssMble U ceKyllad. Pemenue 3amad  1mo  teMe

«ITapayutenpHbBIE IPSAMBIE U CEKYILAS.
14. IIpsiMoyroJyibHbIe TPEYIOJbHUKH (2 yaca)
[Ipr3Haku 1 CBOKCTBA MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. Pemenue 3amad no

TEMC ((HpﬂMOerJ'IBHI)IC TPCYTOJIbHUKN
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I[lnanupyemble pe3yJibTaThl
MaremaTuka
7 kaace

Oo0yuaromuiicss HayYuTCs
DJ1eMeHThI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHU

e OnepupoBarh Ha 0a30BOM YpOBHE MOHSATUSIMHU: MHOXKECTBO, JJIEMEHT
MHOECTBa, MOJIMHOKECTBO, PUHAIJICKHOCTD;

® 33/1aBaTh MHOKECTBA MEPEYUCICHUEM UX IJIEMEHTOB;

® HaXOJUTh MepeceueHue, OO0bEAMHEHUE, MOJAMHOXKECTBO B MPOCTEHIINX
CUTYyalusX;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSIMU: OIpENENICeHUEe, akchuoma,
TeopeMa, JOKa3aTeabCTBO;

® MPUBOJIWTH MPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKISHUS CBOUX
BBICKa3bIBAHUU.
B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX NMPeEIMETOB:

® UCIOJB30BaTh Tpaduyeckoe MPEACTABICHUE MHOXECTB JJIS OMUCAHUS
peaIbHBIX MPOILIECCOB U SIBIICHUM, IPU PEIICHUU 3a7a4 APYTUX YUEOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YypOBHE MOHSATUSMHU: HATypaJbHOE YHUCIIO,
[[eJI0€ YHUCT0, OOBIKHOBEHHAs JpoOb, JecATUYHAsT IpoOb, CMeEIaHHas JpoOb,
palMoOHaIbHOE YUCJIO;

® CTOJIb30BaTh CBOMCTBA YMCEN M MpaBUiia JSUCTBUM MPH BBITTOJTHEHUH
BBIUMCIICHUH;

® HCIOJIb30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINIOJHEHUHT
BBIUYHCJICHUN U PEIICHUN HECIOXKHBIX 3a]1a4;

® BBINOJHATH OKPYIJIEHHWE pAlMOHAIBHBIX YHCEN B COOTBETCTBHHM C
MpaBUJIAMH;

® pacno3HaBaTh pallMOHAJbHbBIC YUCIIA;

® CpaBHHBATL 4YHCJIA.
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® OLICHUBATh PE3yJIbTATHI BBIYUCICHUN IPU PEIICHUN TPAKTUYECKUX 33/1a4;

® BBINOJHATH CPABHEHUE YHCEII B PEATbHBIX CUTYALUSX;

® COCTaBJIATH YMCIIOBBIE BBIPAKECHUS MPU PEIICHUU NMPAKTUYECKHUX 33/1a4 U
3a/1a4 U3 APYrux yu4eOHBIX MPEIMETOB.
ToxaecTBeHHbIE MPe00pa3oBaHUsA

e BrINonHATh HECHOXKHBIE MPEOOpa3oBaHMs AJIsI BBIUMCICHUS 3HAYCHUUN
YUCIIOBBIX BBIPAXKECHUM, COJAEPKAIIUX CTENECHH C HATYpPAJIbHBIM IOKA3aTElIEM,
CTEIIEHU C LEJIBIM OTPUIATEIBHBIM NTOKA3ATENEM;

® BBINOJHATH  HECIOXKHBIE  MpeoOpa3oBaHUs  LENbIX  BBIPAKECHHI:
PacKpbIBaTh CKOOKH, MPUBOJIUTH MOI00HBIE ClIaraeMbie;

® UCIOJb30BaTh (OPMYJIBI COKPALIEHHOTO YMHOXEHHS (KBaJpaT CyMMHI,
KBaJpaT pa3HOCTH, PA3HOCTh KBAAPATOB) JJisl YIPOIIECHUS! BHIYUCICHUN 3HAYCHUM
BBIPAKECHUN;

®  BBINOJHATH HECIOKHbBIE MPEOOPa30BaHUs IPOOHO-TMHEUHBIX BHIPAKEHUH
Y BBIPAXKEHUN C KBaAPATHBIMU KOPHSAMU.
B noBcegHeBHO KU3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICII 3aIIMCH YUCJIA B CTAHJAPTHOM BU/IE;

e omnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHEM «CTaHAAPTHAs 3aMKCh
YUCIIa».
YpaBHeHUS U HEPABEHCTBA

e OnepupoBarh Ha 0a30BOM YPOBHE IMOHSTHUSIMHU: PABEHCTBO, UYHCIOBOE
PaBEHCTBO, YpPaBHEHHE, KOPEHb YpPABHEHUS, DPEUICHHE YPAaBHEHHS, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;

® MPOBEPATH CIPABEMIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

® pelIaTh JUHENHBIE HEPABEHCTBA U HECII0KHBIE HEPABEHCTBA, CBOIAIINECS
K JJMHEHUHBIM;

® pelIaTh CUCTEMbI HECIIOKHBIX JUHEUHBIX YPABHEHHM, HEPABEHCTB;

® I[IPOBEPATH, SBISETCS JM JAHHOE YHUCIO PEIICHUEM YpPaBHEHUS

(HEepaBEeHCTBA);
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e pemiaTh KBaJpaTHbIE YypaBHEHUsS MO ¢opmylie KOpHEH KBaJgpaTHOTO
YpaBHEHMUS;

e u300paxaTh PEUIEHUS HEPABEHCTB M UX CUCTEM Ha YMCJIOBOU MPsSIMOil.
B noBceaHeBHOI KM3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® COCTaBIATh WM peulaTh JMHEHHbIE YpaBHEHUS IMpU pEIICHUW 3ajiad,
BO3HUKAIOIIUX B JIPYTUX yYeOHBIX TpeAMETAX.
DyHKUNH

e Haxoauts 3HaueHue QyHKIUU MO 33ITAHHOMY 3HAYEHUIO apTyMEHTA;

® HaxOJWTh 3HAYEHHUE ApPTyYMEHTa IO 3aJaHHOMY 3HA4YC€HHIO0 (YHKIUU B
HECIIOKHBIX CUTYaIIUsIX;

® ONpEACNSATh MOJOKEHUE TOUKHU MO €€ KOOpJUHATaM, KOOPJIMHATHI TOUKHU
0 €€ MOJIOKEHUIO Ha KOOPAUHATHOM MIOCKOCTH;

e 10 rpaduKy HaxOAUTh O0JIACTH OMPENENCHUs], MHOKECTBO 3HAUYCHUH,
HyIM (QYHKIUU, TPOMEKYTKH 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKH BO3PACTAHUS U
yObIBaHUS, HAMOOJbIIIEE U HAUMEHbBIIIEE 3HAaUCHUST (DYHKIUU;

® CTpPOUTH I'paduK JUHEHHON QyHKIINY;

® TIPOBEPSATH, SIBISETCS JU JaHHBIN rpaduk rpadukoM 3aJaHHON (PYyHKIIMU
(TMHEHOM, KBaJAPaTUUHON);

® ONpeAeNsSITh NPUOIMKEHHBIE 3HAYEHUS KOOPJUWHAT TOYKU MEPECEUCHUS
rpaduKoB QyHKIIHH;
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX MPeEIMETOB:

® UCIIOJB30BaTh CBOMCTBA JIMHEIHON QYHKIIMU U ee TpadUK MpU PEIIeHUN
3a/1a4 U3 APYrux yu4eOHBIX MPEIMETOB.
CraTucTHKa ¥ TeOpusi BEPOATHOCTEN

e lmMeThr mpeAcCTaBIEHHE O  CTAaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSTHOCTU CIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemiaTh MNpOCTeWilIne KOMOWHATOPHBIE 3aJa4yd METOJOM MPSIMOTO U
OpraHU30BaHHOTO TIepedopa;

® [IPEACTaBIATH JAaHHBIC B BHJC TAOIUIl, TUarpaMm, IpaduKoB;
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e yyTaTh MH(OPMALINIO, MPEJICTABICHHYIO B BUJE TaOJUIIbI, TUAarpaMMBl,
rpaduka;

® ONpEAeNITh OCHOBHBIE CTATUCTUYECKHE XapPAKTEPUCTUKH YUCIOBBIX
HabOpOB;

® OIICHUBATh BEPOSITHOCTh COOBITHS B MPOCTEUIINX CITyUasX;

® UMETh MPEJCTABICHHE O POJM 3aKOHAa OOJBIIUX YHUCEI B MAaCCOBBIX
SIBJICHUSX.
B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® OIICHUBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJ0M Mepedopa;

® UMETh MPEACTABICHUE O POJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH;

® CpaBHHMBAThb OCHOBHBIE CTATUCTUUYECKHUE XapPAKTEPUCTUKH, ITOTYUYCHHbBIC B
MpoIIECcCe PEICHUs MPUKIAAHON 3a7]a4H, U3YUEHUS PEaJbHOIO SIBJICHUS,

® OIICHUBATh BEPOATHOCTH PEAJbHBIX COOBITUN W SBJICHUM B HECIOXHBIX
CUTYyalusX.
TexcToBbBIE 32124

e Pemath HeECIOXKHBIE CIOKETHBIE 3aJa4d pa3HbIX THUIIOB Ha BCe
apudmeTndeckue AeHCTBUSA,

® CTPOUTH MOJIEJIb YCIOBUSA 3a7a4M (B BUJE TAOJIUIIbI, CXEMbI, PUCYHKA WU
ypaBHEHHUS1), B KOTOPOM JTaHbl 3HAUEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYHH,
C IEJIbIO MIOUCKA PEIICHUS 3aa4H;

® OCYIIECTBIATH CIOCOO MOUCKA PEUISHUS 3a/1a4i, B KOTOPOM PacCyXIeHUE
CTPOUTCS OT YCIOBHUS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IUIAH PEILICHUS 3a]1auu;

®  BBIJICIIATH dTAIbI PEIICHUS 3aa4H;

® UHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YyJIbTAThI B 3a/1aUe, UCCIIeI0BaTh
MOJIy4YE€HHOE pPEelIeHUe 3a/1a4H;

® 3HATh pa3IUUYUe CKOPOCTEH OOBEKTa B CTOSYEH BOJAE, MPOTHB TEUYCHUSI U

I10 TCUCHHUIO PCKU,
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® pemiaTh 33/1auy Ha HAXOXJACHUE YaCTH YUCia ¥ YKCIIa [0 ero YacTu,

e pemiaTh 3aJlauyd pa3HbIX TUNOB (Ha paboOTy, HA MOKYIKH, HAa JBHXKEHUE),
CBSI3BIBAIONIUX TPU BEJIIMYUHBI, BBIJEIATH AT BEIUYUHBI U OTHOILICHUS MEXKTY
HUMU;

® HaxOJWTh MPOILEHT OT YHMCJA, YUCIO MO MPOUEHTY OT HEro, HaXOAUTh
MPOIIEHTHOE CHUYKEHHE WJIM MPOIEHTHOE MOBBIIIEHUE BEJTUYUHBI,

® pemiaTh HECIOXKHBIC JIOTUYECKUE 3aa4l METOJAOM PACCYKICHUM.

B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® BBIJBUraTh TMIOTE3bl O BO3MOXKHBIX MPEJIETbHBIX 3HAUCHUSX UCKOMBIX B
3a/1aue BEJIMYMH (JIeN1aTh MPUKUIKY ).
I'eomeTpuyeckue purypsl

e OmnepupoBarh Ha 6a30BOM ypPOBHE MOHSATUSIMHU T€OMETPUUECKUX (DUTYD;

® U3BJIEKATh HHPOPMAIUIO O TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO
Ha yepTekax B IBHOM BUJIE;

® [IPUMEHSTH JJIsl PEIICHUs 3aJlady TeOMETPUUEeCKUe (PaKThl, €CIU YCIOBUS
WX IPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme;

® pemiaTh 3aJa4M Ha HAXOXKJIEHHE T€OMETPUYECKUX BEIUYHUH MO o0pasiam
WJIU aITOPUTMaM.

B noBceaHeBHOI KM3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® HCIIOJH30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYD ISl pELICHUS TUTIOBBIX
3a/1a4, BO3HUKAIOIIMX B CUTYyallMSIX MOBCEIHEBHOM XKU3HU, 3a7a4 MPAKTHUYECKOIO
COJIep>KaHMUsI.

OTHOIEeHUA

e OnepupoBarh Ha 0a30BOM YPOBHE MOHITUSIMU: PABEHCTBO (DUTYP, PaBHbBIE
burypsi, PaBEHCTBO TPEYTOJIBHUKOB, napauieIbHOCTh MPSIMBIX,
MEPHNEHIUKYJISIPHOCTh  OPSIMBIX, YIVIBL MEXIY MOPSMBIMU, MEPIEHAUKYIISD,
HAKJIOHHAs, TPOEKIIHUS.

B noBceaHeBHOI KM3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® HCIIOJIB30BAaTh OTHOLIICHMUA JJIA PCUICHUA HpOCTCfIIHHX 3aJa4,
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N3mepennsi u BbIYMCJIEHUS

e BrINonHATH UBMEPEHUE JIJIMH, PACCTOSHUM, BEIMUMH YTJIOB, C TOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUN JIJTUH U YTIIOB;

® [puMEHIThH (opMysdbl mepuUMeTpa, IUIOMAAd U OO0beMa, IUIOLATU
MMOBEPXHOCTHU OTJIETbHBIX MHOTOIPAHHUKOB MPU BBHIYUCICHUAX, KOT/Ia BCE JIaHHbIC
HMMEIOTCS B YCIIOBUH;
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX NMPeIMETOB:

® BBIYUCIISATH PACCTOSHHUS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYallUsX,
IJIOIIA/IA B IPOCTEHIIIUX CITydasix, MPUMEHSTh (POPMYJIbl B TPOCTEUIIINX CUTYALIUSIX
B MOBCEITHEBHOW JKU3HMU.
I'eomeTpuyeckue nocTpoeHust

e 3oOpaxkaTh TUIOBbBIE MIOCKUE QUTYPHI U QUTYPHI B MPOCTPAHCTBE OT
PYKHU U C IOMOUIBI0 HHCTPYMEHTOB.
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX MPeEIMETOB:

® BBINOJHATH MPOCTEHIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOAMMBIE B
pEanbHOM KU3HU.
I'eomeTpuyeckue nmpeodpa3oBaHus

e Crpoutsb purypy, CHMMETPUUHYIO JJAHHOU (UTYype OTHOCUTEIBHO OCU U
TOYKH.
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX MPeEIMETOB:

® pacno3HaBaTh JBMKEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacno3HaBaTh CHUMMETPUYHBIE (QUTYPBl B  OKPYXAIOIIEM MHUpE.
KoopaunaTsl Ha JIOCKOCTH

® ONpeAeNATh NPUOIMKEHHO KOOPJIUHATHI TOYKH MO €€ U300pakKeHUI0 Ha
KOOPJMHATHOM IJIOCKOCTH.
B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® UCIOJB30BaTh KOOPJMHATHI JJISI PEHICHUS NPOCTeHIMX 3a7ad Ha
OmpeieSIEeHHe CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

I/ICTOPI/IH MaTEeMAaTHUKH
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e OnucelBaTh OTJEIbHBIE BBIIAIOIINECS PE3YIbTATHI, MOJYYEHHBIE B XOJIE
pa3BUTHS MAaTEMATUKH KaK HAYKU;

® 3HAaTh NPUMEPHI MAaTEMAaTHUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3H C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

e T[IOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccum.
MeTtoabl MAaTEMATHKH

e BriOuparh noAXOASIMNA M3YYEHHBIH METOH JJIsI PEHICHUS U3YUYEHHBIX
TUIIOB MaTEMaTUYECKUX 3a4a4;

e [IpuBogutes  mnpuUMEpbl  MATEMATHYECKUX  3aKOHOMEPHOCTEH B

OKPYXaroUIEH TEMCTBUTEILHOCTH U TPOU3BEICHUSAX UCKYCCTBA.

OO0yuaromuiicst HOJYYHT BO3MOKHOCTh HAYYHTHCH
DJIEeMEHThI TEOPUH MHOKECTB U MATEMAaTHYECKOM JIOTHKHU

e OneprupoBaTh NOHATUAMH: ONIPEIEIECHNE, TEOPEMA, AKCUOMA,;

e 1300pakaTh MHOXXECTBA M OTHOIIEHHE MHOYKECTB C MOMOILBIO KPYTOB
Dinepa;

® ONpeAeNsiIThb NMPUHAMIECKHOCTh 3JIEMEHTAa MHOXKECTBY, OOBEIUHEHUIO U
IIEPECEYEHNUIO MHOXKECTB;

® 33/1aBaTh MHOXXECTBO C IIOMOLIBIO IEPEUUCIIEHUS DIIEMEHTOB, CIIOBECHOTO
OIMCaHN;

e ONEpUPOBATh NOHATHUSAMU: BBICKA3bIBAHWE, HCTUHHOCTh M JIO)KHOCTH
BBICKA3bIBAHUS, OTPHUIIAHUE BBICKA3bIBAHUM, ONEPALMHU HAJ BBICKA3BIBAHWUSIMU: H,
WM, HE, YCIIOBHBIE BBICKA3bIBaHUS (MMIUIMKALIUN);

® CTPOWTH BBICKA3bIBAHMS, OTPULIAHUS BBICKA3bIBAHUM.

B noBceagHeBHOM KU3HU M NIPU U3YyYEHUH APYTUX MPEAMETOB:

® CTPOWUTH LEMOYKH YMO3AKIIOUEHUN HAa OCHOBE HCIOJB30BAHUS MPABUI
JIOTHKU;

® JCIOJIb30BaTh MHOXECTBA, ONEpPALlMU C MHOKECTBAMH, UX rpaduyeckoe

npeacTaBJICHUC VI OIIMCAaHWA PCAJIbHBIX IIPOICCCOB U SIBJICHUI.
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Yucaa

e  OmnepupoBaTh MOHITUAMU: MHOKECTBO HATYPAIbHBIX YUCEI, MHOKECTBO
LEJIBIX YUCEeIl, MHOKECTBO PAallMOHATIbHBIX YHCEIT,

® [IOHUMATh U OOBICHATH CMBICI TO3UIMOHHOW 3alUCH HATypaJbHOTO
4yuCIa;

® BBINOJHATH BBIUYKMCIEHUS, B TOM YHCIE C HCHOJIb30BAHUEM MPUEMOB
PAILMOHAIBHBIX BEIYUCICHUN;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YUCEN C 3aJaHHON TOYHOCTHIO;

® CpaBHUBATH PALMOHAJIBHBIE U UPPALUOHAIBHBIE YUCTIA;

® [IPEACTAaBIATH PAIIMOHAIBHOE YHUCIIO B BUJIE NECITUUHON ApoOu

® VYIOpSIOYMBATH YKCIA, 3alUMCaHHble B BHUAE OOBIKHOBEHHONW U
JECITUIHON TpooH;

e nHaxoauth HOJ[ 1 HOK 4wncen u ucnosib30BaTh UX MPHU PENICHUH 3a]1a4.
B noBceHeBHO KU3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:

® TMPUMEHITh TMpaBUJia NTPUOIMKECHHBIX BBIYHCICHUN TPH PEIICHUH
MPAKTUYECKUX 3a/1a4 U PEUICHUHU 3a7a4 IPYTUX YYEOHBIX MPEIMETOB;

® BBINOJHATH CPABHEHHUE PE3YJbTATOB BBIYMCICHUN TMpPU PELICHUH
MPAKTUYECKUX 3a/1a4, B TOM YUCIIE TPUOIMKEHHBIX BBIUUCICHHUI;

® COCTaBIATb W OLIEHUBATh YHCIOBBIE BBIPAXKECHUS MNPU PEUICHUU
MPAKTUYECKUX 33/1a4 U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB;

® 3AHCBHIBATh W OKPYTJISATH YHCIOBBIE 3HAYCHUS PEAIBHBIX BEJIUYUH C
HCMOJIb30BAaHUEM PA3HBIX CHCTEM HU3MEPEHUS.
ToxaecTBeHHbIE MPe00pa3oBaHUs

e OmnepupoBaTh NOHATUSIMH CTEIIEHU C HATYPAJIIBHBIM [TOKA3aTEIEM;

® BBINIOJHATH MPEOOpPa30OBaHUSI  IEJNBIX  BBIPAKEHUN: JEUCTBUS  C
OJIHOYJIEHAMHU (CJIOKEHHUE, BRIUUTAHUE, YMHOXKEHHE), JEUCTBUSI C MHOTOWICHAMU

(cinoxeHue, BBIUUTAHUE, YMHOKEHHE);
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® BBITMOJHATH PA3JIOKCHHE MHOTOWICHOB HAa MHOXHUTEIH OJIHAM W3
criocoOOB: BBIHECEHUE 3a CKOOKY, TpYyHIUPOBKA, UCIOJIb30BaHUE (HOpMYyI
COKPAIIEHHOTO YMHOKCHHS,

® BBIICTATH KBAAPAT CyMMBI H PA3HOCTH OJTHOWICHOB;

®  BBITIOJHATH MTPEOOPa30BaHUS BRIPAKCHUH, COAEPIKAIITUX MOTYIb.
B noBceHeBHOI KNU3HU U TIPU U3YYE€HHH APYTHUX NMPEIMETOB:

® BBITIOJHATH MPEOOpPA30BAHUSA W JEHCTBUS C YHCIAMHU, 3aITUCAaHHBIMHU B
CTaHJapTHOM BUJIE;

®  BBITIOJHATH IPEOOPA30BAHUS ANTEOPANIESCKIX BRIPAKECHHM MTPU PEIICHUN
3a/1a4 APYyTUX y4eOHBIX MPEAMETOB.
YpaBHeHHs U HEPABEHCTBA

e OmnepupoBaTh MOHATUSIMU: ypaBHEHUE, HEPABEHCTBO, KOPCHb YPaBHEHUS,
peleHre HEPaBEHCTBA, PABHOCWIBHBIC YpaBHEHUS, OOJACTh OMIpeaeTIeHUs
ypaBHEHUS (HEPaBEHCTBA, CUCTEMBI YPAaBHEHUH WJIM HEPABEHCTR);

e pemaTh JUHEHHBIC YPABHCHUS W YPAaBHEHUS, CBOJUMBIC K JIMHEHHBIM C

MTOMOIIIBIO TOXJIECTBEHHBIX MPE0OPA30BAHMIA;

e pemaTh ypaBHEHHs BUIA X =a;

® pelIaTh HECIIOXKHbBIE CUCTEMBI IMHEMHBIX YPABHEHUH C MMApAMETPAMU;

® peElIaTh HECIIOXKHbBIC YPABHEHHUS B LIEJIBIX YUCIIAX.
B noBcegHeBHO KU3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:

® COCTAaBIATH W pElIaThb JIMHEWHBIE yPaBHEHUsS, K HHUM CBOJASILIUECH,
CUCTEMBbI JIMHEHHBIX YPAaBHEHUH, HEPABEHCTB MPU PEIICHUU 3a/1a4 APYTUX YUEOHBIX
MPEIMETOB;

® BBINOJHATH OILIEHKY MPaBAONOJ00Us PE3yJIbTAaTOB, MOJYYae€MbIX MpHU
pELICHUY JTUHENHBIX YPAaBHEHUN, CUCTEM JIMHEWHBIX YPABHEHHUI U HEPABEHCTB MPU
pelieHnuy 3a1a4 Ipyrux y4eOHbIX MPEIMETOB;

® BBIOMpATh COOTBETCTBYIOIIUE YPAaBHEHHUS, HEPABEHCTBA UM UX CUCTEMBI
JUISL COCTaBJICHUS MAaTEMATHYECKON MOJENM 3aJaHHON pPEAbHOM CUTyalluu WU

NPUKJIATHOM 3a1a4H;
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® yMETh HHTEPNPETUPOBATH IMOJYUYEHHBIH TMPU PEIICHUU YpPaBHEHHS,
HEPABEHCTBA WJIM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJIaHHOI pearbHON CUTyalluu
WJIY TIPUKJIATHOW 3aa4U.
DyHKUNH

e OnepupoBarTh MNOHATHAMU: (PYHKIMOHAIbHASI 3aBUCUMOCTh, (YHKIIHS,
rpaduk QyHKIUHU, CIOCOOBI 3aaHusl PYHKIHUH, apTYMEHT U 3HaUY€HUE (PYHKIINH,
00J1acTh ONpeeeHUs U MHOKECTBO 3HaUYCHUM PYHKINH, HYJTU (DYHKIUU;

® COCTaBJATH YPaBHEHUS MPSIMOM MO 3aJaHHBIM YCIOBUSIM: MPOXOMASIICH
4yepes JIBE TOUYKU C 3aIaHHBIMU KOOPAMHATAMU, TPOXOASIIEH uepe3 JaHHYIO0 TOUKY
Y MapaJUIeIbHON JaHHOW NPSIMOW;

® uccreaoBaTh PyHKIUIO TIO €€ rpaduky.
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX NMPeIMETOB:

® WUIIOCTPUPOBATH C MOMONILI0 TpaduKa peaJbHYI0 3aBUCUMOCTbh WJIU
MPOLIECC 110 UX XapaKTEPUCTHUKAM.
TexcToBble 3a1a4un

e Pemath mpocThie W CIOXKHBIE 33Ja4l Pa3HBIX THUIIOB, a TaKXKe 3aJa4yu
MOBBIIIEHHON TPYIHOCTH;

® UCIIOJB30BaTh Pa3HbIE KPATKUE 3aMKHCH KaK MOJIEIU TEKCTOB CJIOKHBIX
3a/1a4 JJ1sl TOCTPOCHUS TOMCKOBOM CXEMBbI U pEIlICHUs 3a]1ay;

® pasnuyaTh MOJENb TEKCTa U MOJICINIb PEIIEHUS 3aa4k, KOHCTPYHUPOBATh K
OJIHOM MOJIENIN PEILICHUS HECTI0KHOM 3a/1auyl pa3Hble MOJENH TEKCTa 3aauH;

® 3HATh U NIPUMEHATH 00a criocoda nmorcka penieHus 3aaad (0T TpedoBaHus
K YCJIOBHIO U OT yCJIOBHSI K TpeOOBaHUIO);

® MOJIEIUPOBATH PACCYKIEHUS NPHU MOUCKE PEIICHHs 3aJad C IMOMOIIbIO
rpad)-CXeMbl;

®  BBIJEJATH ATAIbl PEIICHUS 3a/1a4U U COJIEPKAHUE KaXK0T0 dTara;

® yMeThb BbIOMpaATh ONTUMAJBHBIA METOJ| PEIICHUS 3aJlaud U OCO3HABaTh
BBIOOp METOJIa, paccMaTpUBATh pa3IMYHbIE METOJbl, HAXOJUTh Pa3HbIC PEIICHUS

3aJ1a4M, €CJIU BO3MOKHO;
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® AHAJIM3UPOBATh 3ATPYJHEHUS MPU PELICHUH 3a]1aY;

® BBHINOJHATHL pa3IMYHbIE MPEeoOpa3oBaHUS MPEUIOKEHHOW 3aJauH,
KOHCTPYHUPOBATh HOBBIE 3aJ]a4M U3 JJAHHOW, B TOM YUCJie 00paTHbIE;

® UHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YyJIbTAThI B 3a/1aUe, UCCIIeI0BaTh
MOJIy4YE€HHOE pEelIeHUE 3a/1a4H;

® AHANM3UPOBATh BCEBO3MOXKHBIE CHUTYyallMd B3aUMHOTO PAaCIOJIOKECHUS
JIBYX OOBEKTOB M HM3MEHEHUE MX XAPAKTEPUCTUK IMPU COBMECTHOM JBUKECHUU
(CKOpOCTB, BpeMsi, paCCTOSIHUE) TIPU PEIICHUH 3aJ]lay Ha ABUXKEHHE JBYX OOBEKTOB
KakK B OJJHOM, TaK ¥ B MPOTHBOIIOJI0KHBIX HAIIPABJICHHUSIX;

® UCCIEOBAaThb BCEBO3MOXHBIE CHUTyallMM IMpU pEIICHHH 3aJad Ha
JIBM)KEHHUE TI0 PEKEe, pacCMaTpUBATh pa3HbIe CHCTEMBI OTCUETA;

e peliath pa3HOOOpA3HbIC 3a7aUN «HA YACTH,

e pemarh W OOOCHOBBIBAaTH CBO€ pelIeHHe 3ada4  (BBIACIATH
MaTeMaTUYECKYI0 OCHOBY) Ha HaXOXJEHUE YaCTH YMCJIa U YKCIia IO €r0 YacTHU Ha
OCHOBE KOHKPETHOT'O CMBICJIA JpoOH;

® OCO3HaBaThb M OOBSICHATH MACHTUYHOCTh 3aJlad pPa3HbIX THIIOB,
CBSI3BIBAIONIUX TPU BEJIUYUHBI (Ha paOOTy, HAa MOKYIKHU, HA ABUXKEHUE), BBIICIATh
ATU BEJIWYMHBI U OTHOILICHUS MEXJIYy HUMH, MPUMEHSATh UX MPU PEIICHUU 3ajad,
KOHCTPYHUPOBATh COOCTBEHHBIE 3a]1a4 YKa3aHHBIX TUIIOB,;

e BIAaJCTh OCHOBHBIMH METOJAaMM PCIICHUS 3aJad Ha CMECH, CIUIABHI,
KOHIICHTpAITUH,

e pemiarh 3aJayd Ha TPOIEHTHI, B TOM YHCIIE, CIOKHBIE MPOIEHTHI C
000CHOBaHUEM, UCIIOIB3YS pa3HbIe CIIOCOOBI;

® pemiaTh JOTUYECKHUE 3a7a4l Pa3HbIMU CIIOCOOAaMH, B TOM YHUCIIE, C IBYMs
OJIOKaMH U ¢ TpeMs OJIOKaMH JaHHBIX C TIOMOIIBIO TaOJINII;

e pemiarh 3a7a4u MO0 KOMOMHATOPHKE M TEOPHUU BEPOSTHOCTEH Ha OCHOBE
UCIIOJIB30BaHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PELICHUE;

¢ pfmaTb HCCIOXKHBIC 3aJa4M I10 MaTeMaTHUYEeCKOM CTaTUCTHUKCE,
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® OBJAJCTh OCHOBHBIMHU METOJAaMHU PEIICHHUS CIOKETHBIX  3ajad:
apudmMeTrdecKkuii, anreOpanyeckuii, mepedop BapUAHTOB, TE€OMETPUUECKUN,
rpaduyecKuil, IPUMEHATh UX B HOBBIX 10 CPABHEHUIO C U3yUCHHBIMU CUTYAIUSIX.
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX NMPeIMETOB:

® BBIJCIATh MPU PEIICHUM 3aJlad XapaKTepUCTHKU paccMaTpUBaeMou B
3a/laue CUTyalluH, OTJIMYHBIE OT peajbHbIX (T€, OT KOTOPBIX a0CTpParupoBaIKCH),
KOHCTPYHUPOBATh HOBBIE CUTYAIIUU C YUETOM 3THX XapaKTEPUCTUK, B YACTHOCTH, IPU
pelIeHnH 3a]a4 Ha KOHIEHTPALUH, YIYUTHIBATh IJIOTHOCTh BEILIECTBA;

® pemiaTh U KOHCTPYUPOBATH 3aJa4ll HA OCHOBE PACCMOTPEHUS PeabHbBIX
CUTyalluid, B KOTOPBIX HE TPpeOyeTCs TOYHBIN BEIYMCIUTENBHBIN pe3ybTaT;

e pemiaTh 3aJa4M Ha JABMXKEHHE IO PEKE, paccCMaTpuBasi pa3HbIe CHUCTEMBI
oTcuera.
CraTtucTHKa M TeOpusi BEPOATHOCTEN

e OrmnepupoBaTh NOHSATUSIMHU: CTOJOYATBIE U KPYTOBBIE JUArpaMMBl,
TaOJIUIbI JaHHBIX, CpeIHEE apu(PMEeTHIECKOE;

e u3BJIEKaTh UHGOPMAIIUIO, IPEJICTABICHHYIO B TAOIHIIAX, HA JUarpaMMmax,
rpadukax;

® COCTaBIATH TaOJHUIIbI, CTPOUTH JUArpaMMbl U TpapuKd Ha OCHOBE
JAHHBIX;

® [PUMEHSITh NPABUJIO TPOU3BEJCHUS TPU PEHICHUH KOMOMHATOPHBIX
3azay;

® TMpeACTaBIATh HHGOPMAIIKIO C TOMOIIBIO KpyroB Jiliiepa;

® pemiaTh 3a/1a4d Ha BBIYMCICHUE BEPOSTHOCTU C MOJICYETOM KOJHUYECTBA
BAPUAHTOB C OMOIIbIO KOMOWMHATOPUKHU.
B noBceaHeBHOI KM3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® U3BJIEKATh, HUHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HHGOPMALIUIO,
MPECTABICHHYIO B TaOIMIAX, HA TUarpaMMax, rpadukax, OTpakarollyr CBOICTBA

1 XapaKTEPUCTUKHU PEATBHBIX MPOIIECCOB U SIBJICHU;
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® ONpEeAeNITh CTATUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK MO Tabiuilam,
auarpamMmam, rpadukam, BBIIOJHATh CPaBHEHUE B 3aBUCUMOCTH OT LETU PELICHUS
3a/1auu;

® OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUHN U SBICHUM.
I'eomeTpuueckue purypsl

e OnepupoBaTh MOHITUSIMU T'€OMETPUUYECKUX PUTYD;

® U3BJEKATh, UHTEPIPETUPOBATHL MU MPEOOPA30OBHIBATH HUHPOPMAIUIO O
reOMETPUUECKUX (PUTypax, MPe/ICTAaBICHHYIO Ha YepTexKax;

® [IPUMEHSTH reoMeTpudeckre (HaKThI JUIsl pElIeHUs 3a]ay, B TOM YHUCIIE,
MPENOIaraloIuX HECKOJIBKO 1IaroB PEIICHUS;

e (opMynupoBaTh B MPOCTEUIINX CIIy4YasX CBOMCTBA U MPU3HAKU QUTYD;

® JJOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKICHUS;

® BIAJETh CTAHJAPTHOM Kiaccudukanuei miockux Guryp (TpeyroabHUKOB
U YETHIPEXYTOJILHUKOB).
B noBceaHeBHOI KU3HU M MPU U3yYeHUH IPYTUX MPeEIMETOB:

® UCIOJB30BaTh CBOWCTBA T€OMETPUUECKUX (DUTYp HIJi pelIeHus 3a71ady
MPAKTUYECKOI0 XapakTepa U 3a7a4 U3 CMEXKHBIX JUCIUILINH.
OTHOmIEeHUA

e OmnepupoBaTh MOHSATUAMH: PABEHCTBO (UTYp, paBHbie (QUTYPHI,
PAaBEHCTBO TPEYTOJbLHUKOB, MAapauIeNbHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTJIbI MEXY MPSMBIMU, TIEPIICHAUKYISAP, HAKJTIOHHAS, TPOESKIIHS;
B noBceaHeBHOI KM3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® UCIOJB30BaTh OTHOUIEHHUS JUIsl pENIeHUs 3ajlad, BO3HHUKAIOIIHUX B
pEanbHOM KU3HU.
N3mepennsi u BbIYMCJIEHUS

e OnepupoBarTh MNPEACTABICHUSMH O JUIMHE, IUIOIIAAU, OObeMe Kak
BEJIMYMHAMU. IPOBOJIUTH MPOCTHIE BEIYUCICHUS HA OOBEMHBIX TEJaX;

e (opMynupoBaTh 3a/1aud Ha BBIYUCIEHUE JIJIUH, TUIOLIAJEH U 00bEMOB U

peliaTh ux.
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B HOBceIlHeBHOﬁ JKU3HM U IIPH UBYYCHUUN NPYTUX NIPEAMETOB:

® [IPOBOJAUTH BHIYUCIICHUS HA MECTHOCTH;

e [puMeHATh (GOpPMYJIBI TPU BBIYUCICHUSX B CMEXKHBIX Y4E€OHBIX
npeaMeTax, B OKpyKarollen 1elCTBUTEIbHOCTH.
I'eomeTpuyeckue nocTpoeHust

e 3oOpaxarb reoMeTpuueckue GUTrypsl MO0 TEKCTOBOMY U CUMBOJIBHOMY
OMHUCAHUIO;

e CBOOOJHO OMEPUPOBATH UEPTEHKHBIMU HHCTPYMEHTAMH B HECJIOXKHBIX
ciIyJasix,

®  BBINOJHATH TOCTPOCHUS TPEYTOJILHUKOB, MPUMEHSITh OTACIbHBIE METOIbI
MOCTPOCHUM LHUPKYJIEM M JIMHEMKOWM M MNPOBOAUTH MPOCTEUIIHNE HCCIIEIOBAHUS
4yyClia pEIICHU;

e u300paxaTh TUMOBBIE MIOCKHE (UTYPHI U OOBEMHBIE TEJa C MOMOIIbIO
MPOCTEHIITUX KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX MPeEIMETOB:

® BBINOJHATH MPOCTEHIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOAUMBIE B
pEanbHOU )KU3HMU;

® OIICHUBATh pa3Mepbl PeabHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

® [IPUMEHSTH BEKTOPHI U KOOPJUHATHI JIJIsl PEIICHHS TEOMETPUUYECKUX 3a]1au
Ha BBIYUCIICHUE JIJTUH, YTJIOB.
B noBceaHeBHOI KU3HU M MPU U3YyYeHUH IPYTUX NMPeEIMETOB:

® UCIOJB30BaTh MOHATUS KOOPAMHAT IJis pElIeHus 3aaad mno (usuke,
reorpaduu U ApyruM yueOHbIM MPEeIMETaM.
HcTopusi MaTeMaTuKH

e XapakTepu3oBaTh BKJIAJ BBIJAIOIINXCS MAaTEeMaTUKOB B Pa3BUTHE
MaTeMaTUKHU 1 UHBIX HayYHBIX 00JIacTel;

® [IOHMMATh POJIb MaTeMaTUKH B pa3BuTuu Poccuu.

MeTtoabl MAaTEMATHKH
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e lcnonb3yst U3y4eHHBIE METOMBL, TPOBOJIUTH 10KA3aTEIbCTBO, BBIIIOIHSATD
ONPOBEPKEHHUE;

® BbIOMpaTh M3YyYEHHBIE METOAbl M WX KOMOWHAIMU JJi1 PEIICHUS
MAaTEMATUYECKUX 33/1a4;

® CHOJIb30BaTh MATEMATUYECKUE 3HAHUA JIJIs1 ONTMCAHUSA 3aKOHOMEPHOCTEM
B OKPY>Karolllel JEHCTBUTEIIBHOCTU U MPOU3BEACHUIX HCKYCCTBA;

® IPUMEHATh MPOCTEHUIINE MPOTPAMMHBIE CPEICTBA W 3JIEKTPOHHO-

KOMMYHHKAIITMOHHBIC CUCTCMBI TP PCHICHUU MAaTCMATHYCCKHX 3a1a4.
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YUYEBHO - TEMATUYECKHUH IJIAH

Ne y;j)(_;(a T Kos-
ypoKa N eMa ypoka BO [Ipumeuanue
TEMC qaCoB
1. IToBTOpeHne 3a Kypc 6 KJacca 3
1 1 Bcee neiictBus ¢ OTpULIATENIBHBIMU U 1
MOJIOKUTEJIbHBIMU YHCJIAMHU.
2 2 | PackpbITHE CKOOOK. |
3 3 Pemenue ypaBHeHVI/Iﬁ METOAOM IIEpeHOca 1
CJIara€MbIX U3 OJHOM YaCTH B APYTYIO.
2. BoipaxeHusi, npeodpa3oBaHue BbIPAKCHU 2
4 1 UucnoBble BBIPAXEHUSI U BBIPAXKEHUA C 1
MIEpPEMEHHBIMHU.
5 2 | CBolicTBa JEWCTBHUI HAJl YUCIAMMU. |
3. YpaBHeHHs C OAHOM IepeMEHHOI 2
6 1 | JInneiiHOE YpaBHEHHUE C OJHOW MEPEMEHHOM |
7 2 | Pemenue 3aaa4 ¢ MOMOIIBIO YPAaBHEHUN |
4. CtaTucTHYECKHE XaAPAKTEPUCTHKH 1
8 1 \ Cpennee apupMeTHIECKOE 1
S. PyHKunH 5
9 1 | Cnoco0nl 3axanusi QyHKUUU 1
10 2 | Beruncnenue 3HaueHu QyHKIMU 1
11 3 | O6nactsb onpeaesieHus QyHKIUU 1
12 4 | IlocTpoenue rpaduka JUHEHHON QYyHKIIMU |
13 5 HaxoxaeHue Touek mepecedeHus JTUHEHHBIX 1
GbyHKIMH
6. CreneHb M ee CBOMCTBA
14 1 | YMHOXKEHUE U IEICHUE CTENEHEM. |
15 ) Bo3BeneHne B CTENEHb MPOU3BEACHUA U 1
CTEIEeHU
7. OnHO4YJIeHbI 2
16 1 | YMHOXK€EHNE OJTHOYJICHOB |
17 2 | Bo3BeeHrE OJTHOYJIEHA B CTETIEHb |
8. HauajabHble reoMeTPpUYECKHE CBEICHUS 2
18 1 | IIpsimas u oTpe3ok. Jlyd u yron |
19 2 | IlepieHAUKYJISIPHBIE TTPSIMBIE |
9. TpeyrojibHUKH 3
20 1 Menuana, OuccekTpuca u BBICOTA |
TPEYTOJbHHUKA.
21 7 PaBHOOenpeHHBIIM 51 PaBHOCTOPOHHUI 1
TPEYTOJIbHUKHU.
22 3 | Pemenue 3amad no teMe «TpeyroapHUKN» |
10. MHoro4jieHbl 4
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23 1 | YMHOXK€EHME OJTHOUYJIEHA HA MHOTOYJIEH.
24 2 | BeiHeceHue 00111ero MHOKUTENS 32 CKOOKH.
25 3 | YMHOX€HHE MHOTO4YJIEHA HA MHOTOWIEH
2 4 Pa3noxxenue MHOrods€eHa Ha MHOXHUTEIU 1
criocoOOM IpyIIUPOBKH
11. ®opmyJibl COKPAILIEHHOI0 YMHOKEHUS 1
27 1 | ®opMysIBl COKPAIIEHHOTO YMHOKEHUS |
28 ) [IpumeHeHne pa3nu4HbBIX CHOCOOOB  JIA 1
Pa3JIOKEHNs HA MHOKHUTENIH
12. Cucrembl JJMHEHHbBIX YPaBHEHU 2
29 1 CuctemMbl JHMHEHHBIX YPAaBHEHUH C JBYMs 1
IIEPEMEHHBIMH.
30 ) Pemenune _3agad ¢ NOMOWBIO  CHCTEM |
YpaBHEHUI
13. IlapaJuiesibHbIE IPSIMbIE 2
31 1 | [TapannenpHble OpsIMBIE U CEKYILASL. |
32 ) Pemrenne 3amau mo teme «llapamnenbHbie 1
IIPSIMBIE U CEKYILAs»
14. IIpsiMoyroJibHbI€e TPEYI0JIbHUKH 2
33 1 IIpu3Haku ®  CBOWCTBA IPSAMOYTOJBHBIX 1
TPEYTOJIBHHUKOB.
34 ) Pemrenne 3amau mo teme «lIpsmoyronbHbie 1
TPEYTOJIbHUKW

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHON NOAMNMCHIO

MYHMUWUNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXXAEHMUE "JINLIEU KJTACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA,
TutoB AnekcaHap Edumosny, AnpekTop

05.09.25 08:22
(MSK)

Ceptudukat 7B2C6C70FD423085CCESBF81ED6FBF3B




Tpe0oBaHUA K YPOBHIO NOATOTOBKHU 00yYAaKOIIUXCH Kypca «3aHMMAaTeIbHAsA
MaTeMaTHKa)

B pe3ynbrare uzyueHuss MaTeMaTUKU YUEHUK JOJKEH 3HATH/TIOHUMATh:

* CYILIECTBO TIOHATHS MaTE€MAaTHYECKOTO JOKAa3aTeIbCTBA; MPUBOIUTH
MIPUMEPHI TOKA3aTEIbCTB;

* CYILECTBO MOHATHUSA AITOPUTMA; IPUBOJUTH IPUMEPHI AIITOPUTMOB;

* KaK MCHOJb3YIOTCS MareMaThudeckue (pOpMyJibl, ypaBHEHUS U HEPABEHCTBA;
MIPUMEPHI UX TPUMEHEHUS IJIsI PEIICHUSI MATEMATUYECKUX U MPAKTUYECKUX 3a/1a4;

* KaK MaTeMaTUYECKH OMpe/eNieHHble (PYHKIIMU MOTYT ONUCHIBATh PeajbHbIC
3aBUCHUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO ONKMCAHUS;

* KaKk TMOTPEeOHOCTH MPAKTHUKH MPUBEIH MaTEMAaTHYECKYI0 HayKy K
HEOOXOAUMOCTH PACIIUPEHUS TOHATHS YUCIA;

* BEPOSTHOCTHBIM XapaKTE€p MHOTHX 3aKOHOMEPHOCTEHW OKPYIKAIOIIEr0 MUPA;
MIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;

* KakuM 00pa3oM reoMeTpusi BO3HHKJIIA U3 MPAKTUUECKUX 3a]]a4 3eMIIEMEPHUSL;
MPUMEPHl TEOMETPUUECKUX OOBEKTOB U YTBEPKICHUN O HUX, BAXKHBIX JIS
MPAKTHKH;

* CMBICI WJACANN3alM{, TMO3BOJSIONIEH pemarh 3aJauud  peallbHOU
JNEUCTBUTEIIBHOCTH  MAaTeMaTUYECKUMH  METOJaMHU, MOpUMEpbl  OHIUOOK,
BO3HUKAIOIIUX MTPH UACATU3AIUH.

AJITEBPA
YMerh:

* COCTaBJISITh OYKBEHHBIE BBIpAXKEHUS W (HOPMYJBl MO YCJIOBUSIM 3ajady,
OCYIIECTBIISITh MOJACTAHOBKY OJTHOTO BBIPAXKEHUS B APYrO€, OCYILIECTBIATH B
BBIDAXKEHUSIX U (QOopMyJiax YHCIOBBIE TMOJICTAHOBKM U  BBINOJHSITH
COOTBETCTBYIOIIME BBIUUCICHHUS, BbIpaXaTh U3 (HOPMYyJ OJAHU MEPEMEHHBIE
4yepes OCTaIbHBIC,

* BBIIOJHATh OCHOBHBIE JIEMCTBUS CO CTENEHAMU C LEJIBIMU NOKA3aTEISIMHU, C
MHOTOYJICHAMH U C alreOpandecKuMu JIPOOsIMU; BBITIONHATH Pa3I0KEHUE
MHOT'OYJICHOB HA MHOXHUTEJH; BBIMOJIHATH TOXK/I€CTBEHHbBIE MPE0OPa30BaAHUS
palMOHATBHBIX BBIPAKECHUN;

* TMPUMEHSATH CBOMCTBA apu(METHUYECKMX KBaJpaTHBIX KOpHEW  nis
BBIYUCJICHUS 3HAYE€HUW ¢ NpeoOpa3oBaHUM YHUCIOBBIX BBIPAKECHHUIA,
coAep KallrX KBaJIpaTHbIE KOPHU;

* peuaTth JUHEHHbIC, KBAAPATHBIE YPABHEHUSI U PALMOHAJIbHBIE YPABHECHUS,
CBOJSIIMECS K HHM, CUCTEMbl ABYX JIMHEHHBIX YPAaBHECHUN W HECIIOKHBIC
HEJIMHEHHBIC CUCTEMBI;

* pelaTh JMHEWHBIE W KBaJpaTHbIC HEPABEHCTBA C OAHOM NMEPEMEHHOW U HUX
CHUCTEMBI;

* pemarbh TEKCTOBbIE 3a/lauM aJre0pandeckuM METOJ0M, UHTEPIPETUPOBATH
MOJYYECHHBIA pe3ysibTaT, MPOBOAUTHL OTOOp pEIIeHUH, HUCXOAsS U3
(hopMyIHPOBKY 3a/1a4H;
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* pacrno3HaBaTh apu(PMETUUYECKHE U TEOMETPUUYECKHE MPOTPECCHU; peliaTh
3a/laud ¢ TpUMEHEeHueM (OopMyJibl OOIIETr0 4YjieHa U CyMMBbl HECKOJBKUX
MEPBHIX YJICHOB;

* HaXOoJuTh 3HaueHUs (QYHKIUU, 3aJJaHHON (opMyJioH, Tabiuuen, rpadhuxom
M0 €€ apryMEHTYy; HaXOJUTh 3HAUCHHE apryMEHTa MO 3HA4YeHUIO0 (YHKIIUH,
3aIaHHON rpaduKoM Uiu TabIuIEeH;

* ompenensaTh cBoWcTBa (YHKIMU MO ee rpaduky; IpUMEHATh rpaduueckue
MpECTaBICHUS IPU PEIICHUH YPABHEHUM, CUCTEM, HEPABEHCTB;

* OMNHUCHIBATh CBOMCTBA U3YUYEHHBIX (DYHKIIUH, CTPOUTH UX IpaduKu.
HUcnoab3oBaTh mnpuoOpeTeHHble 3HAHUA W YMEHHA B NPAKTHYECKOM
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HM JJIA:

* BBINOJHEHUS pacyeToB no ¢GopmyliaMm, coCTaBlIeHUs (HOPMYII, BEIpaKaIOIIUX
3aBUCHUMOCTH MEXK]y peabHbIMU BEJIWYMHAMH; HAXOXJIEHUS HYX HOUI
(GhopMyJibl B CIPABOYHBIX MaTepUaax;

* MOJIETMPOBAHUM MPAKTHUUYECKUX CHUTYAIlMHd U UCCIAEIOBAHUMU MOCTPOCHHBIX
MOJIeNIel C UCIOJIb30BAHUEM alllaparta anreopsl;

* ONHCaHUs 3aBUCUMOCTEMN MEXKTY buznYecKUMu BEJIMYMHAMU
COOTBETCTBYIOIIMMHU  (OpMyJlaMH  TPU  HCCIECIOBAHUU  HECIOKHBIX
MPAKTUYECKUX CUTYaLIUH;

* HMHTEpPHNpETANU I'PaPUKOB pEATbHBIX 3aBUCUMOCTEN MEXKAY BEIMUMHAMMU.

IF'EOMETPUA
Ymersn:

* TOJB30BATHCS S3BIKOM I'€OMETPHUU JJI OMUCAHUS TPEAMETOB OKPYKAIOIIETO
MUpA;

* pacrno3HaBaThb TeoMeTpuYeckue GUrypbl, pa3inyarh UX B3aUMHOE
PacnoIOKEHHUE;

*  U300paxarh reoMeTpudeckue (UTyphl; BHIMIOIHATH YEPTEKU MO YCIOBUIO
3a/1a4; OCYUIECTBIATh MpeoOpazoBaHus GuUryp;

* pacro3HaBaTh Ha YEpPTEkKaxX, MOJIENSAX M B OKpYyXKaromeh oO0CTaHOBKE
OCHOBHBIE TPOCTPAHCTBEHHBIE TEJa, U300paxaTh UX;

* B IPOCTEUIIMNX ClIy4yasix CTPOUTH CEUEHHUS U PA3BEPTKU MPOCTPAHCTBEHHBIX
TE;

* TMPOBOJUTH ONEpalMyd HaJl BEKTOPAMH, BBIUUCIATH JIJIMHY U KOOPJUHATHI
BEKTOPA, YIOJI MEXK]Ty BEKTOPAMU;

* BBIUUCIATH 3HAYEHUS F€OMETPUYECKUX BEJIWYUH (JJIMH, YTIIOB, IUIOMIAJIEH,
o0beMoB), B ToM uymciae: s yriioB oT 0 mo 180° ompenensTe 3HaueHUs
TPUTOHOMETPHUUECKUX (QYHKIUN MO 3aJaHHBIM 3HAUYECHUSM YTJIOB; HaXOAUTh
3HAQYEHUsI TPUTOHOMETPUUYECKUX (YHKIIMH IO 3HAYEHUIO OJHON W3 HUX,
HaXOJUTh CTOPOHBI, YTJIbl U IJIOMIAJAN TPEYTOJIbHUKOB, JUTUHBI JIOMAHbIX, T1yT
OKPY>KHOCTH, IUIOLIAJed OCHOBHBIX TreoMeTpuyeckux ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

* pemaTrh FeOMETPUYECKUE 3a/1auM, ONMUPAsiCh Ha U3YUYEHHbIE CBOMCTBA PUTYP
U OTHOILICHUM MEXIy HHUMH, MPUMEHSS JOMOJHUTENIbHBIE MOCTPOCHMUS,
anreOpanyecKuil U TPUrOHOMETPUUECKUH amnmapar, uJied CHMMETPUH;
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MPOBOAUTH JI0KA3aTeNIbHbIE PACCYXKIACHUS MPHU PEIICHUU 3a7a4, UCMHOJb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKUBAsI BOZMOXKHOCTHU JIJISl UX UCIIOJIb30BAHUS;
pelaTh NpoCcTeHIue MIaHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTRE.

HUcnoab30BaTh l'lpPlOﬁpeTeHHble SHAHUSI U YMCHHUS B HpaKTquCKOﬁ
JACATCJIBHOCTH " HOBceIlHeBHOﬁ AKU3HHU I

OTMCAHMSI PeaTbHBIX CUTYyaIluil Ha SI3bIKEe TEOMETPUU;

pacyeToB, BKIFOYAIONIUX MPOCTEHININE TPUTOHOMETPHIECKUE (OPMYITHI;
pEIICHUS TeOMETPHUUYCSCKHX 3a7a4 ¢ HCII0JIb30BAHHEM TPHUTOHOMETPUH
peleHrs ~ MPAaKTUYeCKUX  3aj]ay,  CBI3aHHBIX C  HaXOXKJICHHUEM
reOMETPUICCKUX BEIMYUH (MCTIONB3YS MPU HEOOXOIMMOCTH CIIPABOYHUKH U
TEXHUYECKHUE CPEJICTBA);

MOCTPOCHUN TEOMETPUUECKUMHU WHCTPYMEHTaMHu (TMHEIKa, YTOJbHUK,
ITUPKYJIb, TPAHCTIOPTHUD.
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