


COJAEPKXAHHUE

TTOSICHUTEIBHAS BAIMMCKA......c.eviiueeeieeeieesieeasseesneeareesnee e e e sseeeneesnneenneesnn e e neennneenneennnes 4
[Tnanupyembie pe3yabTaThl OCBOCHHS IPOTPAMMBI IO MATEMATHKE Ha YPOBHE
OCHOBHOTO OOIIIETO OOPABOBAHMS. . vveuvvreestrressiriessireessteesssteessssessssseesssseessssesssssesssseessnses 5
JIMUHOCTHBIC PEBYITBTATDL . ..cuveeureeeenteentensteneeeseessteseessesseensesssesseensesssesseensesssenseenses 6
MeTanPEIMETHBIC PE3YIIBTATBL.....c..veeuteerureeteesieeanueesseeaseesseeaseesseesseesseesseesseesnseans 6
JBERIS10Y (53030 (S0 1CER "1 13 1 2 PP 7
PabGouyas nporpamma y4yeOHOro kypca «Maremaruka» Ha yriry0JleHHOM YpoBHe B 5—6 kiaccax
[TOSICHUTEITBHAS BATTHCKA. .. .tvveeutieeateiesteeesteeessbeaessbeeessbeeessbeesasbeessreesnneeanneesnneeens 10
COIEPIKAHIE OO YUCHHS . ...eevvvveeereesireesssreesstsaestesesstesesssesssssesssssesssssesssssesssssessssseenns 13
R ) £ 1o T TP TP PP 13
(O3 ) . o PP R SPRPP 15
TIPEAMETHBIE PE3YIIBTATBI ..c.vvviiiiisiiiiessitissiteesiee e sbe s sb s sbn s ba e snee s 17
TEeMaTHUECKOE TITTAHUPOBAHIEC. . vveeuvvresstrresssreesssnnessssnesssseessssessssesssssesssssesssssesssseeenns 20
R 9 £ 1o TP 20
0 KITACC .ottt tuteeteeeste et e e skt e et et e e e e se e e e e e b e e ab e e e m b e e b e e e se e e b e e enn e e b e e enr e e nne e e nneeneas 21
Pabouyas nporpamMmma yue0HOro Kypca «Ajuredpa» Ha yriy0JéHHOM ypoBHe B 7-9 kiiaccax
TTOSICHUTEIBHAS BATTHCKA. +...vveeveesteessreeteessseesseessseesseessseesneesnneessessnneesneesnneesseesnneenns 22
COEPIKAHIE OOYUCHIIS. +...ve.vvervinrereesreeseesteesesssesseesesseesseesesssesseesessnenneenesneenneens 24
7 KITACC .ttt eteeeie e et e st e ettt et e e st b e e bt e bt e e he e e b e e e Re e e Rt e nRe e e b e e e Rr e e be e nnn e neennnas 24
3 ) £ 1o O TP TSP PR PPPROP 25
) oL U TR PPR PSPPI 26
TTPCIIMETHBIC PEBYITBTATBI ....vcvvvevveasteesieeasteesureassessseeasseesseessseessessssessseesnsesssessnseenns 27
TEeMATHUCCKOC TITTAHUPOBAHIE ©.veeuvvreersrressreessrtessseessssesssssesssssesssssesssssesssssessssenenns 31
A 3 €T TSP OPRP PPN 31
8 KITACC 1ttt ettt ettt ettt et he et e bt e st e bt e e Rt e ket ekt e nhn e e be e R e e e et e nnn e reenree s 32
) oL R TSP U R PP PR PP 33
Pabouyas nporpamma yuedHoro kypca «I'eomerpus» Ha yriy01éHHOM ypoBHe B 7-9 Kjaccax
TTOSCHUTETBHAS BATTHCKA. .....vveeiaiiie st e st ettt 34
(0103 (507 20 ¢ 12 (SR L) e (S 1 2 PP OTRT PR RPR 35
T KITACC .ttt etee ettt et ekt e ekttt e ht e b ek et et e ek bt e bt e e ket e bt e e nb e e nRe e bt e be e nn e e nne e nns 35
3D ) £ 1o TSP STRPPRPP 36
O KITACC 11ttt 37
TTPEIIMETHBIC PEBYIIBTATEI «..c.uveeveneeeneeaueenteeneesueeneeaneesseenseaneesaeesesnsesseensesneesseensesneas 37
TeMaTUUECKOE TUIAHUPOBAHHUE ....c.vvveriviiirieiiiisiie sttt a e 40
A 3 €T TP PPP 40
e ) & 1o T O TP PR PPPPP 41
O KITACC 1ttt e ettt ettt ettt e e e e e e e e s 41

Pabouyasi nporpamMmma y4e0HOro Kypca «BeposiTHOCTD M CTATHCTHKA» HA YIIyOJEHHOM YPOBHE B
7-9 kaaccax

TTOSCHUTEITBHAS BATTHCKA. .. vvvieeitvvieeeiiteeeessisteesssssteeeessssseeeessssseeessnsbaeeessnsneeeesnssneeas 42
(0103 (507 20 ¢ 1 (SR L) e (S5 1 2 PR STRRPP PR 44
A 3 £ T TSP PRT 44
oD 0 1o SRR POPPRSR 44
I 0 £ o oS PRT O RPR 44
TIPEIAMETHBIC PE3YITBTATE .....vvveeeuveeeeurieennrreessreeensreeessseeassseessseessseeensseessseesnssesensees 45
TeMaTUYECKOE TITTAHUPOBAHME .....vvviiiiieiiiieiiiie st st s s sras s e 47
0 1 o PR 47
I 0 €2 1oL PP PPRP PRSP 48
S ) o PP PPR PR 49
IIpoBepsiemble TpeOOBaHUS K pe3y/JbTaTaM OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbI
MATEMATHKA D KITACC . . .+t entente et et et e et et et et e e et e ee e e e e e 50
MATEMATHKA 6 KITACC KYPC. vt envvenreenneenteenneeneeeneeenneeanseenneenneeenneenes 51
ATITEOPA 7 KITACC. .+ vt entt et ete et et et et e e et e et et et et et e e e e as 53
ATITEOPA 8 KITACC. .+t e entteetet e et et et et ettt e e e e e 54



ATITEOPA O KITACC. .+t e ettt ettt ettt 55

T@OMETPHS 7 KITACC .« vttt ettt et et e et e e e e e et e e e e 56
TEOMETPHS 8 KITACC. .. v ettt et ettt et et et et e e e e 57
TEOMETPHST O KITACC. .. v ettt et ettt ettt e e et et e e e e e e 58
BepOosSTHOCTD M CTATUCTHKA 7 KITACC ... vt ueeentteenaeenneeeneeenneenneeenneenneennans 58
BeposSITHOCTD M CTATUCTHKA 8 KITACC ... vt uteeneteeneeeeneeenteenneeenneennaenneannes 59
BeposITHOCTD M CTATUCTHKA O KITACC. ... vvieniiniteieiie et eiteeeeeeiaeeeeaeaas 59
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

MATEMATHKA 5 KITACC . ..« et eueeteettet ettt ettt e et et et et e et e e e eneneens 61
MATEMATHKA 6 KITACC KYPC. vt nvtenttenteenttennaeenteetteenteeneeaneeeineenneeaaeees 62
W10 0] o A 4 € 1o 64
ATITEOPA 8 KITACC . .+t ettt ettt et et et et et e e e et e e e et e e e e e e s eareeenens 65
ATITEOPA O KITACC. ..ttt ettt ettt et e et e e e e e e e eae e e ana e 66
LI CT0 )Y (S 0] 76 A - T 67
TCOMETPHS 8 KITACC. ... v ettt ittt et e e et e e e e eeaeeaaas 67
TCOMETPHS O KITACC. .. .v ettt ittt et ettt e e e e et e e e e eeaeenaaas 68
BepOSITHOCTD M CTATUCTHKA 7 KITACC .. e vt tteeneeeeteneeateeneete et eneenneeneenanne 69
BeposITHOCTD M CTATUCTHKA 8 KITACC. . e uvveeentteeeennteeenneeeennneeeannneeannans 69

BeposITHOCTD M CTATUCTHKA 9 KITACC. ... uvt ettt etieieaeeeee et 70

IIpoBepsiemble Ha OI'D mo maremarnke TpeOOBaHHMSA K Pe3yJbTATAM OCBOCHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 001Iero 00pa30BaHUs

KYPC CATITEOPAN .« ettt e 71

1 ORI T0) Y N o) - 73

Kypc «BepOATHOCTD M CTATHCTHKA . .« uveuteentteentteaiteeteenieeeneenneennaes 75
IlepeueHs 2J1eMeHTOB co/iep:kaHusl, mMpoBepsieMbIx Ha OI'D mo maremaTuke

KYPC QATITEOPAM . .« ettt 78

Kype «lT@OMETPHSM ... e it 79

Kypc «BepOSATHOCTD M CTATHCTHRA . ... euueeneenteteantentenieeneeaieaneenaennens 80
Y4uebHo-MeToAMUYECKOE 0OOecieueHue 00Pa30BaTeJLHOIO Mpouecca. .................. 82



Pabouas mporpamma 1o yueOHOMY mpeamery «MaremaTtukay (yriayOa&HHBINH YPOBCHB)
(mpeamerHas obyacth «Marematuka W WH(pOpPMaTHKa») (Iajee COOTBETCTBEHHO — Mporpamma Io
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYACT IOSCHHUTEIbHYIO 3allUCKy,  COJACp)KaHHE  OOydCHHS,
IUIAaHUPYEMbIE PE3yJbTaThl OCBOCHHUS IPOrPAaMMBbI [0 MATEMATHKE, TEMATHUECKOE ITAHMPOBAHHUE.

HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o  MaremMaTuke yriayOn€HHOro YpoBHS g oOydaromuxcs 5-9 Kiaccos
pa3paborana Ha ocHoBe PI'OC OOO. B mporpamme mo mareMaTHKE YYTEHBI WICH U TOJOXKCHUS
KOHIICTIIIMM Pa3BUTUS MaTeMaTHYeCKOro oOpaszoBanus B Poccuiickoii denepanuu.

[IpeameroM MaTeMaTHKH SBISIIOTCA  (QyHAAMEHTAJIbHBIE CTPYKTYpPHl HAIIero MHupa —
IIPOCTPAaHCTBEHHbBIE (b opmbI u KOJIMYECTBEHHBIC OTHOILICHHUS (ot IIPOCTEHUIIHX,
YCBaUBAEMbIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX I Pa3BUTUSA
HAY4YHBIX M MPUKIAJHBIX HJeH). MaTeMaTHuecKue 3HaHHsS OOCCICUMBAIOT MOHUMAHUE TPUHIIUIIOB
yCTPOMCTBAa U HCHOJb30BaHMSI ~ COBPEMEHHOW  TEXHMKH, BOCIPUSATHE U HHTEPIPETALHUIO
COLIMAJILHOM, 5KOHOMHYECKOH, NOJUTUYECKON  wmH(OpMammu,  JAalOT  BO3MOXXHOCTb
BBIMOJIHATh PAacu€Thl M  COCTABIATH ANTOPUTMBbI, HAXOJUTh M HPUMEHATH (OPMYIbI, BIIAJETh
IPAaKTUYECKUMU NPUEMAMU T'€OMETPUYECKUX H3MEPEeHHM M IMOCTPOeHMH, 4YHMTaTh HH(POPMALHUIO,
IOPEJICTaBIEHHYIO B  BUJE Ta0iul, JuarpaMM U IpadUKoOB, KUTh B YCIOBHUSX
HEOIpeeEHHOCTY W NOHMMATh BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHI.

W3ydenne marematuku QopMupyer y oOydyarolmMXcsi MaTeMaTHYeCKUH CTHJIb MBIIUICHUS,
OpPOSIBIISIONIMNACA B ONpeAeiEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaromuecss OCBaMBalOT — TaKue
npuéMbl M METOJbl MBIIUICHUS, KaK HMHAYKUHMA U JeAYKIHs, 0000IleHue W KOHKpeTH3alus,
aHaM3 M CUHTe3, KiaccMpUKalMs M cHucTeMaTu3anus, adcTparupoBaHue U aHajorus. OOBEKTbHI
MaTEMaTUYECKUX YMO3AKJIIOUYEHUM, IpaBWJIa MX KOHCTPYHPOBAHMS  PAcCKpbIBAIOT  MEXAHU3M
JOTMYECKUX TOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMeHHs (opMynupoBaTb, OOOCHOBBIBaTH U
JIOKa3blBaTh ~ CYXKJEHHsA, TEM CaMblM  pa3BUBAlOT  JIOTMYECKOE  MbliuieHue.  M3ydeHnue
MaTeMaTuKu oOecreynBaeT (OpMUPOBAHHE ANTOPUTMUYECKOH  KOMITOHEHTHI MBIIIJICHUS "
BOCIIUTAaHUE YMEHMM JIECTBOBATH 110 3aJaHHBIM aJIrOpUTMaM, COBEPLICHCTBOBATh W3BECTHHIE
U KOHCTpyMpOBaTh  HOBble. B  mpomecce  pemeHuss 3agad —  OCHOBOM  yueOHOM
JEeSATEIbHOCTH Ha YypOKaX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas M MPHUKIAJHAs CTOPOHBI
MBIIICHHUS.

OOyuyeHnne MaremaTuke Ja€T BO3MOXHOCTb pa3BMBaTb y OOydaloLUMXCsi TOYHYIO,
palMoHaNbHY0O M HH(OPMAaTUBHYIO pedb, YMEHHE OTOMpaTh Haubojiee MOAXOJSAIINE SI3bIKOBHIE,
CUMBOJIMYECKHE, TIpaduyecKkue CcpeacTBa i BBIPAXKEHUS CYKIEHUH M HarIsgHOrO UX
IPEICTaBICHUS.

IIpy w3yyeHMH MaTeMaTHKH OCYIIECTBISeTcs oO0Ilee 3HAKOMCTBO C METOJAMH IO3HAHUS
JNENCTBUTENBHOCTH, MPEJICTABICHUSIMU O IMIPEIMETE U METOAAX MaTEMaTHKH,

Ux oTnuuumu OT METOAOB JIPYrMX €CTECTBEHHBIX M TYMaHHTapHbIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHUS MaTeMaTHKU JIJIsl pelIeHUs HaydHbIX U MPUKJIAJHbIX 3a/1a4.

Maremarnueckoe oOpazoBaHue B Poccuiickon Oenepanuu MaTeMaTU4eCKoe
o0pa3oBaHKe JOKHO pellaTh, B YaCTHOCTH 33a4U obecrnieueHus CTpaHbl BBITYCKHUKaMH,
MaTeMaTHyecKasl MOJrOTOBKAa KOTOPBIX JOCTAaTOYHA JJsl MPOJOJDKEHHs] 00pa3oBaHMsI B Ppa3IMYHBIX
HaAIpaBJIeHMSIX, BKJIOYas MaTeMaTHYecKHUe HcCCleoBaHus, paboTy B cdepe HHGOPMALMOHHBIX
TEXHOJIOTUH, NMPENoJaBaHuEe MAaTEMaTUKH, C OJHOW CTOPOHBI, U IPUMEHEHUE MAaTEMATUKU B IPYTHX
HayKax, B HMH)XCHEPHO-TEXHOJIOTMYECKON M coluaibHO chepe ¢ Ipyroiu CTOPOHBI. Hns
o0ecriedeHns: JOCTHKEHHsI COOTBETCTBYIOLIEH ATMM  3aJadaM  MaTeMaTU4ecKOH  MOArOTOBKU
oOyyaromuxcs, s  YAOBIETBOPEHUS  MX  3alpPOCOB M BO3MOXKHOCTEH  IpelHa3HadyeHa
nporpaMMa yriiyOn€HHOro wu3ydeHuss MaTteMmaTuku. Ilporpamma mo wmaremaTuke YriiyOJa€HHOTO
YPOBHS JAa€T BO3MOXHOCTb PACHIMPUTh U YINIYOUTh KpYr M3yd4aeMbIX BOIIPOCOB, €O3/1aTh Ooiee
LIEJIOCTHOE IIPEJCTABICHUE O CUCTEME MAaTeMaTHYeCKHX 3HaHUM, c(hopMHpOBaThH O0Jiee YCTOMUNBBIE U
OCO3HAaHHBIE YMEHHUS.

[TpuopureTHbIMU LiENIMH OOy4deHHsT MaTreMaThke B 7/—9 Kiaccax SBISIIOTCS: (OPMHPOBAHUE
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HCHTPAJIBHBIX MAaTEeMaTHYECKHX TOHATUH (YMCI0, BEIMYMHA,
reoMeTpuYecKas ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKIIHN), 00ecreunBarOIIUX
IIPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMAaTHUECKOTr0 00pa30BaHusl 00 ydaroLXCs;

[OJBEICHUE  OOY4YarolmMXCsl Ha  JOCTYHOM s HMX  YPOBHE K  OCO3HAHUIO
B3aUMOCBSI3M MaTeMaTHUKU M OKPYKAIOUIEr0 MHUpPA, MOHMMaHUE MaTeMaTHKH Kak dYacTu oOIiei
KYJITYpBI YEJI0BEUYECTBA;

pasBuTHE UHTEJUIEKTYaJIbHbIX u TBOPYECKUX CIOCOOHOCTEH o0 y4Jaronuxcs,
[I03HABATEJIbHOW AaKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHUH, KPUTHUYHOCTH MBIIUICHUS, UHTEpeca K
M3YYEHUIO MaTEMaTHKU,;

¢dopmupoBanue (QYHKIIMOHAIBHOW MaTeMaTHYECKOW T'PaMOTHOCTU: YMEHHS pPaclO3HAaBaTh
IPOSIBJICHUS] MAaTEMaTHYECKUX IIOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX >KU3HEHHBIX
CUTYyallUiX M MpPU U3YYEHUU JAPYrUX YUEOHBIX NPEAMETOB, MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYIMpPOBATH HX Ha S3bIKE MAaTEMATUKU M CO3/1aBaTb MaTeMaTH4YeCKHUe
MOJIEIH, IPUMEHSTh OCBOCHHBII MaTeMAaTUYECKUH alapar Jyisl pelieHns NPaKTUKO-OpUEHTHPOBAHHBIX
3a]a4, MHTEPIIPETUPOBATh U OLICHUBATH MTOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUHM COJCpXKAHHMS TPOrpaMMBbl IO MaremMatuke B /-9 kmaccax: «Ymcna u
BBIYUCICHUS», «AjreOpa» («AnreOpandeckue BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAy),
«Dyukuuny, «leomerpus  («['eomerpuueckue GUIyppl W HMX  CBOicTBay, «l3MepeHue
TEOMETPHUYECKUX  BEIMYHMHY»), «BeposTHOCTh M craructukay. JlaHHbIC JIMHUM pPa3BHBAIOTCS
napajulesibHO, KaXJask B COOTBETCTBHUM C COOCTBEHHOW MPHUPOJOM M TpaguLMsIMH, OJHAKO HE
HE3aBUCUMO OJIHa OT JpYyrod, a B TECHOM KOHTAaKTE M B3aUMOJCHCTBUMU.

CognepxaHue mOporpaMMbl MO MaTeMaTUKE, pacupelenéHHoe Mo rogam  oOydyeHus,
CTPYKTYpPUPOBAaHO TakUM 00pa3oM, uTOObl KO BCEM OCHOBHBIM, HPHUHLUIHMAIBHBIM BOIPOCAM
oOyyarolyecs o0pamaiuch HEOAHOKPATHO, YTOOBI OBJAJEHME MAaTEMATUYECKUMU TOHATUAMH U
HaBbIKAMHU OCYLIECTBJISUIOCH IOCJIEIOBATEIbHO U TOCTYMATENbHO, C COOJIOJAEHHEM IPHHIMIIA
IIPEEMCTBEHHOCTH, a HOBBbIE 3HAHUSA BKIIOYAINCh B  OOIIYI0O CHUCTEMY MaTeMaTHYEeCKHX
MPEACTABICHUN 00 yJaromuXCsl, pacIupssi U yriryosisst €€, 00pas3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO maremaTuka sBiseTcss 0043aTeIbHBIM MIPEIMETOM Ha YpPOBHE
OCHOBHOTO 0OOIIero o0pa3oBaHUS W M3y4aeTcsl Ha YIIIYyOJIEHHOM YPOBHE B paMKax CJEIYIOLIUX
y4eOHBIX KypcoB: «Aurebpa», «I'eomerpus», «BeposSTHOCTb M CTATUCTHKAY.

H3yuyenne yueOHOro npeaMera «MaTeMaTHKa» HA YIJIy0J¢éHHOM YPOBHe B S -6 Kiaccax.

VYrinybneHHoe W3yuyeHHe MaTeMaTHKM B 5 KJlacce pPacCUMTaHO Ha TEX YUYEHUKOB, KTO Oyner
pOJOJIKATh M3ydaTh MaTeMaTUKy B 7-9 KiI. Ha yrIIyOJIEHHOM YpOBHE, T.€ Ha T€X YYEHHMKOB, KTO OyneT
UCMOJIb30BaTh MaTeMaTUKy B MpodeccHsx B KauecTBE HHCTPYMEHTa, B MpPOQEecCHsxX, CBS3aHHBIX C
UCTIONIb30BAaHUEM MPUKIAIHON MaTeMaTUKU, HHPOPMATUKU WK MPUIOKEHUH MaTeMaTUKu; KTO Oy/eT B
JalbHEeIeM u3y4aTb MaTeMaTHKy Ha TBOPYECKOM YpOBHE (TEOPETHUECKOM M MpHKIaAHOM). [lns
yIIIyOJIEHHOTO U3Y4eHHsI MaTeMaTHKH B 5-6 Kiacca jgo0aBieHbl pasjiensl «Paciupenue coaepkanus Ha
yri1yOJIeHHOM ypoBHE» B 00beMe 34 yacoB B Kiiacce U 34 yacoB B 6 KJiacce.

[Tporpamma pazpaboTaHa ¢ y4eToM CIEAYIOIUX TPUHIUIIOB:

o coJiepKaHne MUHUMH3HPOBAaHO O€3 MOTepU KauecTBa U pe3ysIbTaToB;

. COIJIACOBAaHHOCTh M MPEEMCTBEHHOCTh C 6a30BOM MPOrpaMMoil IO MeTanpeIMETHBIM Pe3yJibTaTaMm,
10 TIPeIMETHBIM pPe3yJIbTaTaM — Ha YPOBHE COZIEPKaHUS U TpeOOBaHMIA 110 rojiaM 00ydeHus;

. obecnieyenre GopMrpoBaHusl GYHKIIMOHATIBHON IPaMOTHOCTH Ha BHICOKOM YPOBHE;

o HOHMMAaTh Pa3BUTHE HA CTApILYO IIKOIY.

Paznuyue B MOArOTOBKE OOYYarOIIMXCS, OCBOMBIIMX 0a30BYI0 U YIIIyOJEHHYIO HpOrpamMmy

obecreunBaeTCst:

o JIONOJIHUTENBHBIMU ~ DJIEMEHTaMHM  cofiepkaHus  (Hampumep, Tembl «KoMmOMHaTOpuKa» U
«MaremaTuuecKue Urpbl»);

. aKIICHTOM B M3y4YeHHMH (Harpumep, BbiencHue Tem, «llpu3naku nemmmoctu 11, Ha 4, Ha 25, Ha
8»,"BbInomHeHne qeUCTBUN C «MHOTOATKHBIMIY Ipo0SIMIY, «Perrenre KOMOMHUPOBAHHBIX 33/1a4
Ha ApoOu 1 4acTu», «Tononornueckue onbITh»);



o YCIOKHEHHEM W HHTEIUIeKTyalu3aled BHUIOB JESTENbHOCTH (Hampumep, Oosbliue 3agad
HCCIIEIOBATENbCKOIO XapaKTepa);

. YPOBHEM TMPEIbSABIAEMBIX TpeOOBaHUH, 3aUKCUPOBAHHBIX (POPMYITHPOBKAMH «OIEPUPOBATH
HOHATHEM» - IPAKTUYECKUIl ypOBEHb, U «CBOOOIHO ONEPUPOBATH MOHATHEM» - TEOPETHUECKUI
YPOBEHB;

. CaMOCTOSITENILHOCTBIO, O3HAUAIOLIECH, YTO 3HAYMTEIbHAs 4YacTh TEOPETHYECKOro Marepuaia
OCBAMBACTCA Y4YAIUMUCS CAMOCTOSITEIBHO — OHHM CaMHU OOOCHOBBIBAIOT OOJBIIYI0 4YacTb

npeularaeMbIX Uil U3y4eHus: (JaKTOB U yTBEPKACHUI.

B pamkax mpodopreHTaiuu B conepkaHue y4eOHOTO MpeAMEeTa BHECEHbI CIEAYIOIINE TEMBL: S5
Kiacc «MaTremaThKa-BakHasE 00JIaCTh NMPAKTHUYECKOW aesTenpbHOCTH 4denoBeka. C3 DMMU. Camapckuit
3aBOJl DJIEKTPOMOHTAXHBIX HM3AEIMI» 6 Kiacc «3HAKOMCTBO C F€OMETPUYECKUMH TeJlaMH: LMIMHJP,
konyc, map. 3uT 3aBon umenu A.M. Tapacosa» 7 kiacc «CII3 u I'TI3-9. Camapckuil moAIMmHUKOBBIN
3aBo1», 8 Kiacc «/crnoap30BaHue YpaBHEHUN M HEPABEHCTB B ONMCAHUU PEAJIbHBIX cUTyaluid. ABTOBA3.
Bomxkckuii aBTOMOOMITBHBIN 3aBo/», 9 Kitace «[IprMeHeHre MoTydYeHHbIX 3HAaHWH B JKW3HH. Boinkckas
KapTOHHAs MaHy(aKTypa»

Ha m3ydenue yueOHOrO Kypca «Marematukay» orBoautcs 408 yacos: B 5 kimacce — 204 gaca (6
4acoB B HEJEINI0), B 6 kiacce — 204 yaca (6 4acoB B HEJIEIIO).

OOmee 4mMCIO 4YacoB, PEKOMEHIOBAHHBIX JUIS M3Y4CHHsS MaTeMaThku B 7-9 kimaccax, — 816
yacoB: B 7 kiacce — 272 yaca (8 yacoB B Hemeno), B 8 kiacce — 272 vaca (8 wacoB B Hemeno), B 9
Kiacce — 272 gaca (8 4acoB B HEZEIIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

I/I3yquHe MaTEMaTUKN Ha YPOBHC OCHOBHOI'O 0611[61"0 06pa3OBaHI/I${ HaITpaBJICHO HA JOCTHUIKCHUC

JIMYHOCTHBIE PE3YJIBTATBI
JInyHoOCTHBIE pe3yJbTarThl OCBOEHUS MPOrpPaMMBbI o MaTeMaTHKe
XapaKkTepU3yIOTCS:

1) maTpHoOTHYECKOE BOCIIUTAHHE:

MpOSIBICHUEM  HMHTEpeca K IMPONUIOMY U  HACTOSIIEMY POCCHUHMCKOHM  MaTeMaTHKH,
LECHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKEHUSM  POCCUHUCKMX MAaTEMAaTUKOB U  POCCHUMCKOMN
MaTEMaTUYECKON IIKOJbI, K MCIOJIB30BAHUIO JTHX JIOCTHKEHUN B APYrUX HayKax U MPUKIATHBIX

chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpakJIaHWMHA W peaju3allud ero Ipas,
NPEICTaBJICHUEM O  MAaTeMaTHYeCKMX  OCHOBaX  ()YHKIMOHHPOBAHUS  PA3IUYIHBIX CTPYKTYD,
SBJIICHUM, TIPOLENYp TPa)xJAaHCKOro oOiecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYKICHHIO OSTHYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKHUM IMPUMEHEHUEM JIOCTHKEHHM
HAyKHd, OCO3HAHHWEM BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIHLHOCTH YIEHOTO;

3) TpyaI0BOE BOCTIMTAHHE:

VCTaHOBKOW Ha AaKTUBHOE Y4acTHE€ B PEIICHUH TMPAKTUYECKUX 3371ad  MaTeMaTHYECKOM
HAIMpPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MATeMaTHYeCKOro OOpa3oBaHWS Ha MPOTSHKEHUH BCei
KM3HH  JUI1  YCIEIIHON  MPOQeCCHOHATBHON AEATEIBPHOCTH W PasBUTHEM  HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HWHIMBUIYAILHON TPACKTOPHH OOpa3oBaHUs
U OKU3HCHHBIX TUTIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CnocoOHOCTBI0O K  SMOLMOHAJIBPHOMY H  OICTETHYECKOMY BOCHPUITHIO MaTEMaTHYECKUX
O00BEKTOB, 3a/1ay, pELIeHHUI, paccyxaeHuH, YMEHHIO BUJIETh  MaTEeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOT 0 MO3HAHMSI:

OpHEHTAalMeH B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPeJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeNOBEKa, MPUPOJIbI U  0OIIecTBa, IOHUMaHUEM
MaTeMaTHUYeCKOM HayKu Kak c(epbl YeIOBEUECKOH NeATENbHOCTH, 3TANlOB €€ pa3BUTUSA U
3HQUMMOCTH JUIsl Pa3sBUTUsA LHBWIM3ALUU, OBJIAJCHUEM SA3BIKOM MAaT€MaTUKU U
MaTeMaTH4eCKOM KYJIbTYpOH KaK CpEICTBOM IIO3HAHHUS MHPA,

OBJIaJICHHEM MPOCTEUIIMMH HABBIKAMH HCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢puzuueckoe BOCIIUTAHME, ¢popmupoBanue KYJbTYPbI 310POBbS "
MO OHAJIBLHOI0 0JIAroOnoy4us:

TOTOBHOCTHIO TIPUMEHSATh MAaTE€MaTH4eCKHWe 3HaHUS B HMHTEPECaX CBOETO 37I0POBbS, BEIACHUS
3M0pOBOr0 00pa3a KHM3HM (3AOpOBOE MUTAaHWE, COAJAHCUPOBAHHBIA PEKUM 3aHATHH M OT/AbIXa,
perynspHas (u3nueckas aKTHBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, MpPU3HAHUEM
CBOETro0 MpaBa Ha OMHOKY M TaKOro JXe IpaBa JAPYroro 4eloBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE!

OpHMCHTAIlUCH HAa TPUMEHCHHE MATEMAaTHYCCKUX 3HAHUU JUIsl PELICHUs 3a1a4 B 00JIacTh
COXPAHHOCTH OKPYXKAIOIIeH Cpejibl, TUIAHKPOBAHHUS IMOCTYIIKOB M OLIEHKHA WX BO3MOKHBIX
MOCTACACTBHI JJI1  OKPY)XKAMOIIEH Cpeasl, OCO3HAaHWEM TI00AIBHOrO XapaKTepa SKOJIOTHUYECKUX
npoOiieM U myTel UX perieHus;

8) aganTanusi K M3MEHSAIONIMMCS YCJIOBHSIM COIMAJILHOI H PUPOTHOI Cpebl: TOTOBHOCTBIO K
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JEUCTBUSM B YCIOBHAX HEONPENEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYI0 JEATEIbHOCTb, B TOM YMCIIE YMEHUE YUYUTHCS Yy
JIpYrux JroAed, npuoOperarb B COBMECTHOW JESTEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU
U3 OIbITA IPYTUX;

HEOOXOTUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCIEe (POPMYIHPOBATH HJEH,
IOHATHS, TUIOTE3bl 00 OOBEKTaxX M SBJIEHUSX, B TOM YHUCIIE PaHEE HE HU3BECTHBIX, OCO3HABaTh
neGUIUTE COOCTBEHHBIX 3HAHMWA M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTb CTPECCOBYIO CUTYAlMIO, BOCIHPUHUMATL CTPECCOBYIO CHUTYALUIO
KaK BbI30B, TpEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATh MPHHUMAEMbIE pEIICHUS U JCHCTBHS,
(GopMyJIupOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B pe3ynbTaTe 0OCBOCHUS MPOrPaMMEI 10 MATEMATHKE Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs
y oOygaromerocsi Oynyr chopMHUpOBaHBl METANpPEeIMETHBIE pPE3YJIbTaThl, XapaKTEePH3YIOLIHECs
OBJIQJICHUEM YHUBEPCAIbHBIMU MM03HABATEJIbHBIMU JIEHCTBUSAMH, YHUBEPCAILHBIMH,
KOMMYHUKATUBHBIMU JICUCTBUSAMU U YHUBEPCAILHBIMU PETYASITUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHbIEC YHHBEpPCAJIbHBI € y4eOHbIe JeiicTBUA ba3oBbie
JOTMYeCcKHe AelicTBUA:

BbisBISIT M XapakTepuU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB,
NOHATHH,  OTHOWMICHWA  MEXIy  TNOHATHAMH,  (HOpMYIHpOBaTH  ONpPEICNICHUS  IOHSATHIH,
YCTaHaBJIMBATh  CYIIECTBEHHbI  NpHU3HAK  KIAacCU(HUKALMM, OCHOBaHMs i1 OOOOIIEHUS U
CpaBHEHUS, KPUTEPUH IPOBOAMMOIO aHaJIN3a,

BOCIIpUHUMATh, (OPMYIUPOBATh U MPEOOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHBIC
OTpULIaTeNbHbIE, €AMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTeMaTUYECKHUE 3aKOHOMEpPHOCTH, B3aMMOCBS3M U IPOTHUBOpeuus B (akTax,
JTAaHHBIX, HAOJIIOJIEHUSX U YTBEPIKICHUAX, IPEIaraTbKpUTEPUH /1J1s1 BBISIBIICHUS] 3aKOHOMEPHOCTEN U
IIPOTUBOPEYHIA,

JIEJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, A€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIJIIOUEHUH, YMO3aKJIIOUEHHI 110 aHAJIOTUH;

paz0uparh JI0Ka3aTeIbCTBa MATEMATHUECKUX YTBEPXKACHH I (MPsSIMbIEe M OT TIPOTHBHOTO),
IPOBOJIUTh  CaMOCTOSITENIbHO  HECJOXKHBbIE  JOKa3aTeIbCTBAa MATEMaTHYECKUX (DaKTOB,
BbICTpanBaTh AapryMeHTallUi0, TPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, 00OCH OBBIBATh
COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CHOCOO pelieHus y4eOHO# 3amaun (CpaBHHBaTh HECKOJIBKO BAapHAHTOB PEIICHHS,
BBIOMpATh HanOOJIEe MOIXOAANIMNA ¢ YUETOM CAMOCTOSTEILHO BBIICIICHHBIX KPUTCPHEB).

ba3oBble HcciienoBaTebCKHE JeHCTBUA:

Hcnonb30BaTh BONPOCH KakK MCCIIENOBATEIbCKHIA WHCTPYMEHT TIO3HAHUS, (HOpMYIHpOBAThH
BOIIPOCH], (PUKCUPYIOIIME MPOTHUBOPEUUE, MPOOJIEMY, CAMOCTOSTENLHO yCTAaHABIMBATh HCKOMOE U
naHHoe, (HhOpMHUPOBATH THIOTE3Y, apryMEHTHPOBATh CBOIO IMTO3UIINIO, MHECHHE;

MPOBOAMTH TIO CAMOCTOSATEIBHO COCTABICHHOMY IJIAHY HECIIOXHBIA IKCIIEPHUMEHT, HEOOJbIIIOe
UCCJIEJOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy CO00i;

CaMOCTOSITEIIbHO dbopmynupoBaTh 000011IeHs " BBIBO/IbI [0  pe3yibTaram
NPOBEAEHHOTO HAOJIOAEHHS, MCCIENI0BAHMs, OLEHHBATH JTOCTOBEPHOCTH IONYYEHHBIX PE3YIIBTATOB,
BBIBOJOB 1 0000IIEHHI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEANIOIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nundpopmanueii:
BbIsBISITH HEIOCTATOYHOCTD U M30BITOUHOCTD HH(OPMAILIMH, JaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a1a4H;



BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO Pa3THUHbIX
BUJIOB U (DOPM TpE/ICTaBICHNUS;

BbIOUpaTh (opMy MpeAcTaBieHUss HH(OpPMalMKM W WIUTIOCTPUPOBATH pELIacMble 3aaun
CXeMaMH, IMarpaMMaMu, HHOU rpauKoi U MX KOMOMHAIMSIMH;

OLIEHMBATh HAA&KHOCTh MH(GOPMAIMH IO KPUTEPUSAM, MPEIIOKEHHBIM YIUTENIEM UITH
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHBIE YUeOHbIe el CTBUA:

BOCIIpUHUMATh W (OPMYJIMPOBATh CYKJIECHHS B COOTBETCTBHHM C YCIOBUSMH H IEIIMH
OOIICHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK) TOYKY 3pPEHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS 32291, KOMMEHTHPOBATh
MOJTy4CHHBIN Pe3y/IbTar;

B XOJ¢ OOCYKIEHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBbI, IPOOJIEMBI,
pelaeMoii 3ajadd, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IOMCK PEHICHHS, CONOCTABISITH  CBOH
CYKIEHHS C CYKICHHSAMH  JIPYTMX  yYaCTHHKOB  JIHAora, OOHApPYKHBAaTh pa3Jinyve |
CXOJICTBO TTO3HIINHA, B KOPPEKTHOU Popme HOpMYITHpOBATH pa3HOTIIACHSI, CBOM BO3PAKCHHS;

MPEICTABIATh  PEe3YAbTAaThl  PEIICHUS  3a7add, OKCICPUMEHTA, HCCIICAOBaHUs, MPOCKTA,
CaMOCTOSITENIbHO ~ BBIOMpaTh  (GopMar  BBICTYIUICHHS C  y4éTOM  3aja4 MPE3CHTAIlMU |
0COOEHHOCTEN ayIuTOpHH;

MMOHUMATh U MCIIOJIh30BaTh MIPEUM YIIIECTBa KOMaHHON W HHIUBUIYaIbHOW Pa0OTHI IIPH PEIICHUU
y4eOHBIX MaTeMaTHYECKHX 3a7ad,

MPUHUMATD LeJIb  COBMECTHOM JIEATENBHOCTH, IUTAHUPOBATh OpraHu3aInio
COBMECTHOW Pa0OTHI, pacrpenessiTh BUILI pad0T, JOTOBApUBATHCS, OOCYKIATh MPOIECC U PE3yIIbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax pabotrel (00CykaeHHs, OOMEH MHEHHSIMH, MO3TOBbIC
HITYPMBI U JIPYTHE), BBITIOJHATH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOM JCHCTBHS C JIPYTHMHU
YJIeHaMHd KOMAaHJbI, OIIEHHWBAaTh KadecTBO CBOETO BKJIaJa B OOMIMI MPOIYKT TO KPUTEPUSM,
c(hOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHUBepCcaJbHbIe YUeOHBbIE AelicTBHS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABIIATh IUIAH, AJTOPUTM pEHIeHUs 3amadd (MM €ro 4YacTh), BHIOWPATH
cmocod  pemeHWsT € Y4€TOM  HUMEIOIIUXCS  PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BapUAHTHI PElIEHUN C yd€TOM HOBOW MH(MOpMAIUH.

CaMOKOHTPOJIB:

BIAJ€Th CIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJS IpoLEecca U pe3ylbTaTa peleHUs
MaTeMaTHYECKOH 3a/1auy;

MPEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TIPH pELIEHUH 3a]laud, BHOCHUTD
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HallIEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEM;

OLICHUBAaThb COOTBETCTBHE pE€3yJbTaTa JEATEIbHOCTHM IIOCTABICHHONW LEIU U YCIOBUSAM,
OOBSCHATh TPUYUHBI JOCTH)KEHUS WIM HEJOCTHKEHUS LEJIH, HaXOAWTh OIIMOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yiabTaThl OCBOEHHS NIPOrpaMMbl IO MaTeMaTUKE MPEACTABICHBI MO TOAaM
0o0ydeHHUsI B CIIEYIOMINX pa3/ieiiax MporpaMMbl B paMKax OTAEIbHBIX YYeOHBIX KypcOB: B 5—6 Kiaccax
— kypca «Maremaruka», B /-9 kiaccax — KypcoB «AnredOpay, «l'eomerpus», «BeposTHOCTh U
CTaTHCTUKAY.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA <MATEMATHUKA»
HA YIJIYBJIEHHOM YPOBHE B 5-6 KJIACCAX

MNOSACHUTEJBHASA 3AIIMCKA

[TpropuTeTHBIMHU 1IENIMU 00Y4YEHUSI MaTeMaTHKe B 5—6 KJlaccax sIBJISIOTCS:

o npojoJDKeHne (OPMHUPOBAHUST OCHOBHBIX MAaTEMAaTUYECKUX MOHITHH (YUCIIO, BETHMYUHA,
reomerpuueckas  ¢urypa), 0OCCIEYMBAIONIMX MNPEEMCTBCHHOCTh U  MEPCHEKTHBHOCTb
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIUXCs;

o pasBUTHE  MHTEIUICKTYaJbHBIX W TBOPYECKMX  CIIOCOOHOCTEH  oOydaromuxcs,
MI03HABATEILHOM aKTUBHOCTH, UCCIICOBATEIILCKUX YMEHUH, NHTEpECca K U3YUYCHUIO MAaTEMATHUKH;
o NOJBE/ICHUE O0YYAIOIINXCsl HA JOCTYITHOM IS HUX YPOBHE K OCO3HAHMIO B3aHMMOCBSI3U
MaTeMaTHKHU M OKPYKAIOIIET0 MUPA;

o dopMupoBaHne  (QYHKIMOHAIBHONH  MaTeMaTHUECKOM  TIPaMOTHOCTH:  yMEHHS
pacrio3HaBaTh MaTEMaTHYeCKUE OOBEKTHI B PEAbHBIX JKU3HECHHBIX CUTYaIUsX, PUMEHSIThH
OCBOCHHBIC yMEHHS Uil PEIICHHs] NPaKTUKO-OPUECHTHPOBAHHBIX 3aJad, WHTCPIPETHPOBATH
HOJTYYCHHBIC PE3YJIbTAaThl U OIICHUBATH MX HAa COOTBETCTBHE MPAKTHUYCCKOM CUTYallUH.

OCHOBHBIC JJMHUU COJIEPKaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
TreOMETPUYIECKAs, KOTOPBIC Pa3BUBAIOTCS MapajlIeIbHO, KaX/iasi B COOTBETCTBUU C COOCTBEHHOU
JIOTHMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYIOi, a B TECHOM KOHTAaKTE U B3aMMOJCHCTBUH.
Taxoke B Kypce MaTeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMH alreOpbl M ONUCATEeIHbHON
CTaTHUCTHUKHU.

N3ydyenne apuMeTH4ecKoro marepualia HauWHAETCSl CO CHCTEMATH3allMd M Pa3BHTHS
3HaHUW O HATYPAIBHBIX YHCJIAX, MOJYYEHHBIX Ha YPOBHE HA4YaJbHOTO OOLIEr0o 0O0pa3oBaHUS.
[lpy STOM COBEPUICHCTBOBAHHWE BBIYUCIUTEIBHOW TEXHUKM © (POPMHUPOBAHHE HOBBIX
TEOPETHUYCCKUX 3HAHHH COUETACTCS C Pa3BUTHUEM BBIYHCIUTEILHON KYJIbTYpPbI, B YaCTHOCTH C
o0y4eHHeM MPOCTEHIINM NMpuéMaM MPUKHUIKN M OIIEHKU Pe3yJbTaTOB BBIUUCICHUH. M3yueHue
HATYpaJIbHBIX YHCEN MPOAOIDKACTCS B 6 KJIACCe 3HAKOMCTBOM C HAYaJIbHBIMU TIOHSATHSIMHA TEOPHU
JIETUMOCTH.

Hauano m3yuenuss OOBIKHOBEHHBIX M JIECATHYHBIX IpOOEH OTHECEHO K 5 Kiaccy. JTo
HEepBBIA 3Tall B OCBOCHMH JpoOeil, KOTJa MPOHMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HICSMH,
NOHSATHAMHU TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JpoOeil B MOJTHOM 00BEME
NPEIIECTBYET M3YyYCHUIO NECSITUYHBIX TpOOeH, UTO IenecooO0pa3HO ¢ TOYKU 3PEHHS JIOTHKH
U3JIOKEHHS YKMCJIOBOW JIMHUM, KOTJa MpaBWia ICHCTBHHA C JNECATHYHBIMH JPOOSIMH MOXKHO
000CHOBaTh YK€ HW3BECTHBIMH aJTOPUTMaMH BBITIONHEHHS JEHCTBHH C OOBIKHOBEHHBIMH
Ipo0siMH. 3HAKOMCTBO C JCCATHYHBIMH APOOSMH PACIIMPUT BO3MOXKHOCTH JIJIsI NTOHUMAaHUS
00YyJaIOIIMMHUCS TIPUKIIAIHOTO TPUMEHEHUST HOBOM 3alMCH MPU M3YYEHHHU JIPYTUX MPEIMETOB U
IIPY TPAKTHYECKOM HCITONb30BaHuH. K 6 KitacCcy OTHECEH BTOpOW 3Tanm B M3y4eHHUHU IpoOeH, Tie
NPOHCXOIUT COBEPIICHCTBOBAaHNE HABBIKOB CPaBHEHHS W TpeoOpa3oBaHHs OpoOei, 0CBOCHUE
HOBBIX BBIYHCIIMTEIBHBIX AJITOPUTMOB, OTTAUYMBAHME TEXHWKH BBIYHMCICHUN, B TOM YHCIE
3HAUCHHWH BBIPAKEHUH, COMEpKANIMX U OOBIKHOBEHHBIC, W JCCATHYHBIC JPOOH, YCTaHOBJICHUE
CBSI3eH MEXIy HUMH, pacCMOTpPEHHE MPUEMOB pElICHUs 3a71ad Ha apobu. B Havanme 6 kiacca
HPOUCXOIUT 3HAKOMCTBO C TIOHSTHEM IIPOIICHTA.

OCOOEHHOCTBIO M3Y4YCHUSI TOJOXKUTEIBHBIX M OTPHUIATEIBHBIX YHCEN SBISIETCS TO, YTO
OHH TaK)X€ MOTYT PacCMaTpUBAThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane M3y4eHHs TEMBI
«[TomoxuTenpHbBIC W OTPHUIIATENBHBIC YUCIA» BbAesieTcss moarema «llembie yncnay, B paMkax
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KOTOPOM 3HAKOMCTBO C OTPHLATEIBHBIMU YHCIAMM M JCUCTBUSAMHM C IOJIO)KUTEIBHBIMU U
OTPULATENIbHBIMY YHCIIAMH [IPOUCXOJUT HA OCHOBE COJEPIKATEIBHOIO MOAX0AA. ITO MO3BOJSAET
Ha JOCTYIHOM YPOBHE MO3HAKOMHUTH OOYYAIOMIMXCS MPAKTUYECKH CO BCEMH OCHOBHBIMHU
HOHATUSAMM TEMBI, B TOM YHUCJI€ U C IPAaBUIAMHU 3HAKOB IPU BBINOJIHEHUH apU(PMETUUECKUX
neiictBuil. M3ydyeHue palMoOHaIbHBIX YHMCENT HA 3TOM HE 3aKOHYMTCS, a OyIeT NMpOJOKEHO B
Kypce anredpsl 7 Kiacca.

IIpu oOyueHuM pelIEHUI0 TEKCTOBBIX 3adad B 5—6 Kjaccax HCIHOJB3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCs TEKCTOBBIE 3aJa4d CICAYIOIIMX BHJOB: 3allayd Ha JBIDKCHME, HA 4acTH, Ha
NOKYIIKM, Ha pa0OTy U NPOU3BOAUTEIBHOCTb, Ha IPOLIEHTHI, HA OTHOUIEHHS W IPOIOPLHUH.
OOyyaromuecs 3HaKOMATCSA € NMpUEMAMH pElIeHUs 3a/1ad 11epeOdopoM BO3MOKHBIX BapHAHTOB,
yuatcst paboTaTth ¢ nH(poOpMaLMel, peicTaBIeHHON B popMe TaOIMIl WK AUarpaMM.

B nmporpamme yuebGHOro kypca «MaremaTHka» NpPeIyCMOTPEHO (OPMHUPOBAHUE
IPONEAEBTUUECKUX aNreOpanyeckux IpeacTaBieHuil. bykBa kKak CMMBOJ HEKOTOPOTO 4YHUCIa B
3aBUCHUMOCTH OT MaTe€MaTH4E€CKOI0 KOHTEKCTa BBOJMUTCS MOCTENEHHO. bykBeHHas cHMBOJIMKA
IIMPOKO HCIOJB3YETCs MPEXIE BCEro Uil 3amucH OOIIMX YTBEPXKACHUNH M NPEASIOKEHHH,
(dopMyI1, B 4aCTHOCTH JJIsl BBIYMCICHHUS F€OMETPUYECKUX BEJIUYUH, B KAUECTBE «3aMECTUTEIIS»
yucla.

B mporpamme yuebHoro kypca «MaTemaTukay NpeACTaBiI€HA HarjsgHas IeOMETpHs,
HalpaBlIeHHass Ha pa3BUTHE OOpa3HOrO MBIIIJICHHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
n300pasUTENbHBIX yMEHUH. OTO BaXHBIM d3Tall B  M3YYEHHU TEOMETPUH, KOTOPBIH
OCYIIIECTBIISIETCS Ha HAIJISAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCSl Ha HAaIISIHO-00pa3Hoe
MBbIlIUIEHHE oOydaromuxcs. bosbiias poiab OTBOAMTCS MPAKTUYECKOW AESITEIbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJienupoBaHuto. OO0yyaromuecs: 3HaKOMATCS C T€OMETPUYECKUMH (purypamu
Ha TJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIINMHI KOH(DUTYpalusiMH, ydaTcsi H300paXkaTh UX
Ha HEJTMHOBAHHOM W KJIETYaTOW OyMmare, paccMaTpHUBAIOT UX MPOCTeHIMe cBoicTBa. B mporecce
M3YYEHHUs HarJsHONW TeOMETpUU 3HAHUS, MOJIydeHHbIe 00yUYalolMMUCS Ha YPOBHE HAyalbHOI'O
o01iero o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PaCIIUPSIOTCS.

CornacHo y4yeOHOMYy IUlaHy B 5—6 Kjaccax HU3y4yaeTcs MHTETPHUPOBAHHBIM INpeaMeT
«MareMaTuKka», KOTOpPBI BKJIIOUaeT apu(pMETHUECKU MaTepuan U HarjsAHYI0 T'€OMETpHIo, a
TaKk)Ke MPOMNEJIEBTUYECKUE CBEACHUS U3 aireOpbl, dJIEMEHTHl JIOTUKU M Hayalla ONucaTelbHON
CTaTHCTHKH.

HN3ydyeHnne yueOHOTO MpeMeTa «<MaTeMAaTHKA» HA YIJAy0JIéHHOM YPOBHe B 5 -6
KJIaccax.

VYriybneHHoe u3yyeHre MaTeMaTUKH B 5 KJlacce PacCYMTAHO Ha T€X YUYEHUKOB, KTO OyJeT
IPOI0JDKATh U3y4aTh MAaTEeMaTHKY B 7-9 KII. Ha yriIyOJIEHHOM ypPOBHE, T.€ Ha T€X YUEHUKOB, KTO
OyIeT HCIonb30BaTh MaTeMaTUKy B Mpodeccusx B KauecTBE MHCTPYMEHTa, B Mpodeccusx,
CBSI3aHHBIX C HCIOJB30BAHHWEM MPUKIAAHON MaTeMaTHKH, MHPOPMATUKU WM TPUIOKEHUH
MaTeMaTUKH; KTOo OyJeT B JaJbHEWIIeM W3y4yaTb MaTeMaTUKy Ha TBOPYECKOM YpPOBHE
(TEeOpeTHYECKOM U MPHUKIATHOM).

[Tporpamma pa3paboTaHa ¢ y4eTOM CIEAYIOUIMX IPUHIUIIOB!

e  coJepXKaHWe MHHMMHU3UPOBAHO 0€3 MOTEpH KauecTBa U pe3yJIbTaToB;

®  COIIaCOBAHHOCTb U MPEEMCTBEHHOCTh ¢ 0a30BOW MPOrpaMMOi MO MeTanpeAMETHBIM
pe3yibTaram, 1o MPeAMETHBIM pe3yabTaTaM — Ha YPOBHE COJEpKaHHs U TpeOOBaHUH IO rofam
o0yueHus;

e o0OecreueHue GpopmMupoBaHus HYHKIIMOHATHEHOW IPAMOTHOCTH Ha BRICOKOM YPOBHE;

e [IOHMMAaTh Pa3BUTHE HA CTAPLIYIO LIKOJILY.
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Paznuuue B moAroToBke 00y4yaromuxcsi, OCBOMBIINX 0a30BYIO U YIIIyOJICHHYIO IIPOTpaMMy
o0ecrieynBaercs:

e  JIOMOJHUTEIBHBIMH 3JIEMEHTAMH COAep)KaHus (Hampumep, TeMbl «KomOnHaTOpuKa» u
«MaTeMaTu4ecKue Urpbl»);

®  AKIEHTOM B M3y4YeHHUM (Hampumep, BbieneHue teM, «lIpusnaku nenumoctu 11, Ha 4,
Ha 25, Ha 8»,"BhImonHEHHE NEHCTBUIA C «MHOTOITAXHBIMU» Ipo0sMuy», «PemnieHue
KOMOMHUPOBAHHBIX 337a4 Ha APOOH U 4acTu», «Tomosornyeckue onbIThl»);

®  VCIOXHEHHEM M HHTEIUICKTyalu3aluedl BUAOB JAEATEIBHOCTU (Hampumep, Oojblie
3a/1a4 MCCIIEI0BATENbCKOTO XapaKTepa);

® YPOBHEM IpEIbsBIAEMBIX TpeOOBaHMH, 3a(UKCHPOBAaHHBIX (QOPMYJIHPOBKAMU
«OIEepUpPOBaTh MOHATHEM» - MPAKTUYECKUN YPOBEHb, U «CBOOOAHO ONEPHPOBATH MOHITUEM) -
TEOPETUYECKUN YPOBEHB;

®  CaMOCTOSATEJIBHOCTBIO, O3HAYAIOUIeH, 4YTO 3HAYMTENbHAs 4YacTb TEOPETUYECKOIO
MaTepHaja OCBAaMBACTCs yYAIIUMHUCS CaMOCTOSITEIbHO — OHU CaMH OOOCHOBBIBAIOT OOJIBIIYIO
4acTh MpeAIaraeMbIX U U3ydeHUs (PAKTOB M yTBEPIKICHHIA.
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COILEPKAHUE OBYYEHUSA

5 KUIACC

HarypanbHble unc/ia 4 HyJIb

HatypansHoe uucno. Psax Harypanbabix uncen. Yucno 0. M3o0pakeHue HaTypagbHBIX
Yucesl TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOA.

ITo3unmoHHas cucTeMa CcuyucieHus. PUMckas HyMmepanus Kak HpUMEp HETO3MLUOHHOU
CUCTEMBI cunciieHns. [lecaTuyHas cucteMa CUMCICHHUS.

CpaBHeHuE HaTypaJIbHbIX YHMCEN, CPaBHEHHE HATypajbHBIX 4Hcel ¢ HyJléM. CrnocoOsl
cpaBHeHUA. OKpyIJIEHHE HATYPaJIbHBIX YHCEIL.

CrnoxxeHue HaTypajbHBIX 4YHCEJ, CBOMCTBO HyJs IMpU CIOXEHUM. BplunTaHue Kak
neiicTBue, oOpaTHOE CIOKEHUIO. Y MHO)KEHUE HaTypaJbHBIX YMCEJl, CBOMCTBA HYJISI U €AMHUIIBI
npu yMHOXKeHUU. JleideHue kak JeiicTBUe, oOpaTHOe YMHOXeHHIO. KOMIOHEHTHI NeHCTBUM,
CBsI3b MeXIy HUMH. [IpoBepka pesynbrara apudmerudeckoro neiicteus. [lepemecturensHoe u
COUeTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHUS, PACIpeleNUTEIIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB 171 0003HAUEHUS HEU3BECTHOI'O KOMIIOHEHTA U 3alllCH CBOWMCTB
apupMeTUUECKUX JEeHCTBUM.

Jenurenu u KpaTHbIE YKCIIa, pa3ioKeHUE HA MHOXUTENU. [IpocTeie n cocTaBHbIE yuCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

CreneHp ¢ HaTypaJgbHBIM IIOKa3aTeleM. 3alMcCh 4YHUCla B BUIE CYMMBI pa3psiiHbBIX
claraeMblx.

UucnoBoe BbIpaKEHHE. DBplUuCIeHME 3HAYEHUH YHCIOBBIX BBIPAKECHHM, MOPSIAOK
BBINIOJIHEHUST  JlelcTBU.  Mcmonbp30BaHME TpU  BBIUKUCIEHUSAX  MEPEMECTUTENBHOIO U
COYETATEeJIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacHpeleNUTeIbHOr0 CBOMCTBA
YMHOKEHHSI.

Pacimpenue conmepkaHus Ha yriiyOleHHOM ypoBHe: JlOMONHUTENbHBIE CBOMCTBa
apuQMeTUYeCKUX JAEMCTBUN: NEIUMOCTh IPOU3BEACHUS;, AECITUMOCTh CYMMBbl M Pa3HOCTH;
M3y4YeHUE U MPUMEHEHUE MpU3HaKa JeauMocTH Ha 11, Ha 4, Ha 25, Ha §; pelleHne TEeKCTOBBIX
3a/1a4, MaTeMaTUYECKOM MOJIeNbl0 KOTOpbIX siBisgercs anroputMm HaxoxjaeHus HOJ[ u HOK;
JIeJICHUE YKClia HAa IPOU3BEACHUE; JEICHUE U YMHOKEHHUE JEIUTENs U ASIMMOr0 Ha OAHO U TO
e YUCIIO.

Jpodu

[IpencraBiaenue o 1pobu Kak criocoOe 3amucH yacTu BelMUYUHBI. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbpHBIE U HETIpaBWIbHBIE ApoOu. CMmenranHas ApoOk, MPEACTABICHHE CMEIIAaHHOW ApoOH B
BUJIE HEMPaBUIBHOW JpOOM W BBIIEICHHE IE€NOW YacTH YHCla W3 HEMpaBWIBHON ApoOu.
N3o0pakenne npobeit ToukaMu Ha YUCIOBOM TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpaiieHne
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMeHaTelno. CpaBHEeHHE poOeit.

CrnoxxeHue W BblUMTaHUE ApoOel. YMHOKeHuE U JelneHue apobeil, B3auMHO OOpaTHbIe
npodu. HaxoxaeHue yacTu 1esIoro U 1eJIoro Mo ero 4acTu.

Hecsatuunas 3anuck apobeit. [IpencraBieHue necaTHYHON ApoOU B BHIEe OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX IpoOel TOYKaMH Ha YHCIOBOM mpsiMod. CpaBHEHHE IECATUUHBIX
IpoOeii.

Apudmerndeckue TeUCTBUS C ACCATUIHBIMU IPpoO0sMu. OKPYTICHUE NECATHIHBIX TPOOCH.

Pacmmpenue conepxkanus Ha yriyOneHHOM ypoBHe: OCHOBHOE CBOWCTBO JpoOH:
COKpallleHWe M MpHBEJEHHE K HOBOMY M oOUIeMy 3HaMeHaTenao Opobeil conepkamux B
YUCITUTENIC M 3HAMEHATeNle YHCIa, TNEPEeMEHHBIE M CTENCHH IIEPEMEHHBIX, TpPeOYyIOmuxX
NPUMEHEHUS PacCHpeeUTEIbHOr0 3aKOHa Ui BBIHECEHHS OOLIEro MHOMKHUTENS 3a CKOOKH.
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CpaBHenue apobOeit: yepe3 momnonHeHue a0 1, no %. CroxeHue, BEIYUTAHUE, YMHOXEHUE U
JelieHne apo0eil, cojepKallux B YUCIWTENE M 3HAMEHATeNe 4YHciia, TePeMEHHBbIE U CTENeHU
nepeMeHHbIX. lIpuMeHeHue ocoboro mnpueMa INpU YMHOKEHHUM U JEJIEHUU JpoOu Ha
HaTypaJIbHOE 4YUCIO0 (OTIENbHO LEJIOW YacTH U OTAEIBHO JIPOOHOMN) KaK paluOHAIBHOTO IS
ocoboro Buzma apoOeil. BrlnoiHeHne AEGHCTBUIA C «MHOTO3TaXHBIMH JpoOsMuy». Perienue
MIPOCTEUIINX YPAaBHEHMI, COAEPKALUX IEPEMEHHYIO B 3HAMEHATEJIE.

Pemenne TekcToBBIX 32124

Pemenne TexkcToBBIX 3a7ay apu(METHUYECKHM cIocoOoM. PerieHue noruyeckux 3aaad.
Pemmenue 3amau nepebopom Bcex BO3MOKHBIX BapHaHTOB. VIcronb3oBaHHE MPH PEIICHUH 3ada4
TaOJIUI U CXEM.

Pemenune 3anay, cogepkamux 3aBUCUMOCTH, CBA3BIBAIOLIME BEIMUYHUHBIL: CKOPOCTh, BPEMH,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHHs: Macchl, o0bEMa, LIEHBI,
paccTosIHUS, BpEMEHU, CKOPOCTU. CBsA3b MEXY €AMHUIIAMU U3MEPEHHUSI KAXKI0W BETUYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BHIE TaOIUI, CTOJIOYATHIX JUATPAMM.

Pacimmmpenue conepskanuss Ha yriayOineHHOM ypoBHe: llepeBox ycnoBust 3amauu Ha
MaTeMaTh4YecKkuil s3pIk PaboTa ¢ marematmyeckoil mozenbio Meroa mpob u ommbok Meton
nepebopa. Permienne KOMOMHUpPOBAaHHBIX 3aJad Ha JpoOM U dacTu. Pemnenuwe 3amay Ha
COBMECTHYIO  paboTy C pa3nIM4yHOil  KoMOWHamued  paborarommx. 3HAKOMCTBO C
KOMOHHAaTOpuKoii. Tumbl KOMOMHATOPHBIX 3anad. [Ipunnun Jupuxie. MaTematuueckue Urpbl.
MaremaTnueckye roJaoBOJIOMKH

Harasinnas reomerpus

Harmnsiiaele npeacraBieHus o Gurypax Ha IJIOCKOCTH: TOUKa, MpsAMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTou. IIpsimMoii, ocTpslid, Tynmol u pa3BEPHYTHIN
YTJIBL.

JlnuHa oTpe3ka, MeTpUYecKMe eAWHMIBI JUIMHBL. JIMHa JIOMaHOW, mepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne n NocTpoeHue YIiloB ¢ IIOMOILBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBiaeHus o gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK, MPSMOYTOJbHUK,
KBaJ[paT, TPEYTOJIbHUK, O PAaBEHCTBE (QUTYD.

N3o6paxenue ¢puryp, B TOM 4ucie Ha kierdarol 6ymare. [loctpoenue koHdurypamnuii u3
yacTel NpsAMOM, OKPYXHOCTH Ha HEJIMHOBAaHHOW M KiieTdyaroil Oymare. VMcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAApaTa.

[Tnomane nNpsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM uHcie Guryp, n300pakEHHBIX Ha KiieTdaTol Oymare. EAMHUIIBI U3MEpeHUs MII0Ia H.

Harnsignele  mpeiactaBieHMsT O  IPOCTPAHCTBEHHBIX — (QUIypax:  MNPSAMOYTOJbHBIN
napajenenunen, KyO, MHOrorpaHHUKH. I3o00paxkeHne MNpOCTEUIIMX MHOTOTPaHHHKOB.
Pa3éprku kyba u mnapamienenunena. Co3gaHue Mojeiel MHOTOrpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U APYTUX MAaTEPHAJIOB).

O06BEM npsAMOYToIBHOTO Napaienenunesa, kyoa. Equauiel namMepenus oobeéma.

Pacmpenue conepxaHusi Ha yriayOJI€HHOM YpoBHeE: 3HaHHE N€OMETPHUUYECKHUX MOHATHUH,
KOTOpble TNPUHUMAIOTCS B TeOMETpUM 0Oe3 ompeneneHuil. BbIIBIATE, Ha OCHOBE, KaKHX
W3BECTHBIX OMNpEACICHUH JaeTcs ompeaelieHne reomerpudeckor  ¢urypel.  CTpouTh
ompeneneHue 0Oojiee CIOXKHBIX TI'e€OMETPUYECKUX (Uryp Ha 0a3e M3BECTHBIX IOHATHH
MpoCTeUIUX. BBIIBMIKEHWE THUIIOTE3 O CBOWCTBaX TIEOMETPUYECKUX (UTYp B KadecTBE
pe3ynbpTaTa MaTEMaTHYECKOrO0 HCCIENOBaHUA. 3aJadyd Ha pa3pe3aHue M CKIaJbIBaHHE.
KonctpyupoBanue wu3 T. T'eomerpuueckue TOJOBOJIOMKH. TOIMOJIOTMYECKUE  OMBITHI.
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Marematurka - BakHas 00JIacTh MPaKTHUECKOU NesTeabHOCTH denoBeka. C3 OMMU. Camapckuit
3aBOJ1 AJIEKTPOMOHTAKHBIX WU3/1EIUN.

6 KJIACC

HarypanbHble yncia

Apudmernueckne ASHCTBUS C MHOTO3HAYHBIMH HATYpaJIbHBIMU YHCIaMH. YHCIOBbIE
BBIpQXECHHS, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcronb30BaHHE MPH BBIYUCICHUAX
NIEPEMECTUTENIBHOTO U COYETATENBHOIO CBOMCTB CIOXKEHUS U YMHOXKEHUS, PACIIPEAETUTEILHOTO
CBOMCTBA YMHOEHUS. OKpyTieHNE HATypaJbHbIX YUCE.

Jenurenu W KpaTHble 4uClla, HauOONBIIWI OOIIMN AETUTeNh M HauMeHbllee oOliee
KpaTHoeE. J[eIMMOoCTh CyMMBI U ITpou3BeAcHUsL. [leIleHue ¢ OCTaTKOM.

Pacimmipenue conmepkaHus Ha yruiyOjleHHOM ypoBHe: JlOMOJHUTENbHBIE CBOICTBa
apu@MeTUYeCcKux JEHCTBUI M HX NPUMEHEHHME B 3aJayax Ha JIEIUMOCTb IPOU3BEICHUS;
pElIeHNEe MHOIOIIArOBBIX TEKCTOBBIX 33J1a4, MAaT€MAaTHUYECKOW MOJENbI0 KOTOPBIX SBISETCS
anroput™ Haxoxzaenuss HOJ[ m HOK; 3amuch uucna B BHJE NMPOU3BEACHMSI CBOMX IPOCTHIX
JeNUTeNe, HaX0XKACHHEe HAauOOJbIIEro OOLIEro AETUTENS U HAUMEHBIIEro OOIIEro KpaTHOTroO
JIBYX U HECKOJBKHX YHCEJ Pa3HbIMH CIIOCOOAMU, HCIOIb30BAaHHE B3aUMOCBSI3U HAMOONbBILIErO
o0uIero JenuTensi, HauMEHbIIEro OO0ILEro KpaTHOrO M MPOM3BEACHHS YMCEN Ul pPELICHUS
MpPaKTUYECKUX  3aJa4, MCHOJIb30BAaHUE T[OHATHE «B3aUMHO MPOCThIE 4YHUCHa»  JJIA
paunonanuzanuu Haxoxaenus HOJl u HOK B3aumHO mpoCThIX YHCel.

Apoou

OObIKHOBEHHAsE IpoOb, OCHOBHOE CBOMCTBO ApOoOH, cokpaiieHue apobdeii. CpaBHeHUE U
ynopsounBanue Ipobei. Perienue 3aau Ha HaXOXKIEHHWE YacTU OT LIEJIOr0 U LEJNOro Mo ero
yacTu. [[poOHoe umcio kak pe3ynabTar aeneHus. IIpencraBieHue necsiTUUHOW OpoOU B BHIE
OOBIKHOBEHHOH JIpOOM M BO3MOXKHOCTH IPEJCTaBICHUS] OOBIKHOBEHHOM JpoOu B BHJE
necaTnyHol. JlecsTuyHble 1pobu M MeTpuyeckas cucrteMa mep. ApupmeTudyeckue NeHcTBUS U
YHCIJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMHM. Macmrtad, mnponopuus. [IpumeneHue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

[TonsiTne npoueHTa. Beuncienne npoueHTa OT BEIUYHUHBI U BEJIMYUHBI 110 €€ MPOLIECHTY.
BolpakeHue mpoLEeHTOB JAECATUYHBIMU JpoOsimu. PemieHue 3agad Ha NpoleHTHl. BeipaxeHue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

Pacmipenue conepxaHus Ha yriayOJIeHHOM YpoOBHE: BbIUMCIieHHE CIIOKHBIX MPOIEHTOB,
MPUMEHEHHE MOHSTHUS IMPOLEHTa M MPOLIEHTHOTO COJEpXaHHe B MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4ax Ha HaXO0’KJIEHUE KOHILIEHTPALIMH BEUIECTBA, BCXOKECTH CEMSH U T. 1.

[Tosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCJIA

[TonoxxurensHble ¥ oTpuuaTeNbHble 4yuchaa. Llensle uyncna. Moaynps  uMcna,
reoMeTpuueckas HHTepHperanuss Monayis uucia. M3o0paxeHue uucen Ha KOOpAWHATHOU
npsiMoi.  YucnoBble mnpomexyTku. CpaBHeHue uucen. Apudmernyeckue JeHCTBUA C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha IJIOCKOCTH. KoopauHaThl TOUKM Ha IMJIOCKOCTH,
abcuucca u opauHarta. [loctpoenue Touek u GUryp Ha KOOpAMHATHOMN MIIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[TpumeHenne OyKB AJIs 3alMCH MaTeMaTHYECKUX BBIpAXEHUH M mpeuiokeHuil. CBoiicTa
apudMeTHYeCKnX JCUCTBUN. ByKBEHHBIE BBIpAXEHWS W UYMCIOBBIC TMOJCTAaHOBKU. BykBeHHBIE
paBEHCTBa, HAaXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. Popmysbl, (opmysibl MepuMeTpa u
IUIOINAAM MPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaenenunena u Kyoa.
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Pacimmpenue conepkaHus Ha yriayOJeHHOM YypOBHE: Ha OCHOBE OOIIMX CBOMCTB
apu@MeTHUYeCKUX JEHCTBUII B HECIOXKHBIX CIIy4asX: OINpPEAeNsiTh MHOXECTBO KOpHEH
HECTAaHAAPTHBIX YPAaBHEHWH; ympomarh OYKBEHHBIC BBIPAKCHHS; HCIOJIb30BaTh OYKBEHHYIO
CUMBOJIMKY JJis1 0000LICHUS ¥ CUCTEMAaTU3allMU 3HAHUI yJaIuxcsl.

Penrenne TekCTOBBIX 32124

Pemenne TexkcToBBIX 3a7ay apu(METHUYECKHM cIocoOoM. PerieHue noruyeckux 3aaad.
Pemienue 3a1a4 nepe6opoM BCex BO3MOKHBIX BapUAaHTOB.

Pemenue 3anau, coaepKammx 3aBUCUMOCTH, CBSI3BIBAIOLINX BEIMYUHBI: CKOPOCTh, BpeMs,
paccTtosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOJIUTEIBHOCTh, BpeMs, OO0BEM pabOTHI.
EnuHunpsl m3MepeHusi: Macchl, CTOMMOCTH, PAcCTOSHHS, BPEMEHH, CKOpocTU. CBS3b MEXIY
eAMHUIIAMU U3MEPEHUS KaX10i BEIIMYNHBI.

Pemenne 3amav, CBSI3aHHBIX C  OTHOIICHWEM, NPOMOPLHHUOHAIBHOCTHIO  BEJIMYHH,
MPOLIEHTaMH; pElIeHHe OCHOBHBIX 33]1a4 Ha APOOU U MPOIICHTHI.

OneHka ¥ MPUKUAKA, OKpyrieHue pe3ynabrara. CocraBieHne OYKBEHHBIX BBIPRXKEHUH 1O
YCIIOBUIO 3aJIa4H.

[IpencraBienue NaHHBIX C MOMOIIbIO Tabmui u auarpamm. CrtonOuaThle TUArpaMMBbL:
YTEHUE U TOCTpOeHHE. YTeHNE KPYTOBBIX THATPaMM.

Pacmmmpenue coneprxanus Ha yriayOJIeHHOM yPOBHE:

CaMOCTOSITETPHO CTPOUTh W HCIOJIB30BaTh AITOPUTMBI HM3YYaeMBIX CIy4aeB pEHICHUS
TEKCTOBBIX 33/1a4; aHAJTU3UPOBATh, MOJICIMPOBATh U PELIaTh TEKCTOBBIC 3a7auu B 0-8 AeicTBHi
Ha BCE W3YYCHHBIC JCWUCTBUS C YHUCIAMH, peIlaTh 33Jadydl Ha BBIUYMCICHUE IUIOUIAN
OPSMOYTOJIBHOTO TpPEyrojbHUKA M IUIOIIAZed (QUryp, COCTaBIEHHBIX M3 IMPSIMOYrOJIbHHUKOB,
KBaJIpaTOB U MPSMOYTOJBHBIX TPEYrOJbHUKOB; pEIllaTh HECTAaHAAPTHBIC 3374l M0 U3y4aeMbIM
TeMaM, MCIIOJIb30BaTh JIUIsl PEIICHHs TEKCTOBBIX 3a7a4 rpaduKu JBUKECHUSI.

Harasinnas reomerpus

Harnsaeie npencraBineHust o GUrypax Ha TNIOCKOCTH: TOUYKA, TpsMasi, OTPE30K, JIyd, YToJI,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOIBHUK, OKPY)KHOCTh, KPYT.

B3anMHOe pacmoyokeHHe IByX TMpPSMBIX Ha IUIOCKOCTH, NapajlielibHbIe TpsMBbIE,
NEepHEeHIUKYIISIpHbIE MpsiMble. M3MepeHne pacCTOSHUN: MEXAY ABYMS TOUYKaMM, OT TOYKU JO
TPSIMOM, JJTMHA MapIIpyTa Ha KBAJIPaTHOM CETKE.

M3mepenne M TOCTPOCHHE YTJIIOB C TOMOIIBIO TPAaHCHOPTHPA. BHIBI TPEYroIbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJbHBIN, TYNOYTOJbHBIH, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUIA.
YeThIpEXYTOIbHHUK, MPUMEPH YETHIPEXYTOILHUKOB. [IpAMOYTrONBHIK, KBAJApaT: HCIIOIb30BAHHE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAaHHOM
Oymare C WCIIONIb30BaHUEM IUPKYJSl, JTUHEWKH, yrojbHHKA, TpaHcmopTupa. [loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOYTONMBHUKA. [TOHATHE MJIOMIA TN GUTYPBI, €AMHUIIBI N3MEPEHUS TUTOIIAH.
[Tpubmmk€HHOe wW3MepeHue Iomaan ¢uryp, B TOM 4YHCIE€ Ha KBaJpaTHOM ceTKe.
[TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPY>KHOCTH, TUIOIIAAN KpyTa.

CuMMmeTpus: IEHTpaIbHAs, OCeBasi U 3epKaIbHASI CHMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsigaele mnpeacraBieHuss O MNPOCTPAHCTBEHHBIX (UTrypax: Napajuieienunesn, Kyo,
npu3Ma, THpaMHIa, KOHYC, IHIUHAP, map u cdepa. M300paxkeHue nMpoCcTpaHCTBEHHBIX (GUTYD.
[Ipumepsl  pa3BEPTOK  MHOTOTPAaHHUKOB, IMWIMHApAa W KoHyca. Co3maHue wmojenei
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, TUTACTHIIMHA U APYTHX MAaTePHUAJIOB).

[Tonsitne  o0BEMa, eawHHMIBI  uU3MepeHuss o00béma. OOBEM  MPSIMOYTOJIHLHOTO
napajuienenunena, Kkyoa. 3HakoMCTBO C F€OMETPUUYECKUMHU TeIaMU: LIUIUH/P, KOHYC, LIap.
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3uT 3aBog umenn A.M. Tapacosna.

Pacmupenue coxmepkaHuss Ha yYIJyOJIGHHOM YpPOBHE: CaMOCTOSTENIbHO YCTaHaBIMBATh
CIOCOOBI CPaBHEHMS YIJIOB, UX HM3MEPEHUS U IOCTPOEHMS C NMOMOUIbIO TPAHCIOPTHUpA; IpU
HCCJICIOBAaHUM CBOKMCTB T€OMETPHUUYECKUX (UTYp C TOMOIIBI MPAKTUYECKUX H3MEPEHUH |
MPEIMETHBIX MoJieneid (GopMynHpoBaTh COOCTBEHHBIC THIIOTE3BI (CBOHCTBO CMEXKHBIX U
BEPTUKAIBHBIX  YIJIOB; CBOMCTBO CYMMBI YIJIOB TPEYrOJIbHMKA, YETHIPEXYTOJIbHUKA,
HSITI/IyI‘OJIbHI/IKa; CBOﬁCTBO LIGHTpaHBHBIX 1 BIIMCAHHBIX YI‘JIOB n I[p), JACJIaTh BBIBOJ O TOM, UTO
BBISIBIICHHBIE CBOWCTBA KOHKPETHBIX (DUTYyp HENb3sl paclpOCTPAHUTh HA BCE T€OMETPHUYECCKHE
(GUTyphI TaHHOTO TUIIA, TAK KaK HEBO3MOKHO U3MEPHUTh KKIIYIO U3 HHX.

NPEIAMETHBIE PE3YJIbTATbBI

K konny oOyueHuss B 5 kJjacce 0OydarolMiics IOJYYUT CIEAYIOIIUME HpPEeIMETHbIE
pe3yIbTATHI:

Yuciia 1 BbIYUCICHUSA

[Tonumath ¥ MpaBWIBHO YNOTPEOISATh TEPMHHBI, CBA3aHHBIE C HATYPAJbHBIMHU YHCIAMH,
OOBIKHOBEHHBIMH U JICCATUYHBIMU JAPOOSMH.

CpaBHMBATh U YHNOPSI0YMBATh HATypaJlbHbIE YKCIIA, CPABHUBATH B IMPOCTEHIINX CIydasx
OOBIKHOBEHHBIE JIPOOH, AECATHUHBIC APOOH.

CoOTHOCUTh TOYKY Ha KOOPIMHATHOM (YMCIOBOM) MHpPsIMOM C COOTBETCTBYIOIIMM €H
YHCIIOM M M300pakaTh HATypaJIbHBIC YHCIIa TOYKAMHU Ha KOOPAWHATHOM (YHUCIIOBOI) TIPSMOH.

BeinonuaTe apupmernyeckue AEHCTBUS ¢ HATypajIbHBIMH YHCIAMM, C OOBIKHOBEHHBIMU
JIpOOsIMHU B MPOCTEUIIUX CITydasiX.

BeInonHATE NpoBEpKY, NPUKUIKY PE3yIbTaTa BHIYUCICHUH.

OKpyrisiTh HaTypaJibHbIE YHCIIA.

Pemrenne TekcToBBIX 32124

Pemate TekcToBBIE 33124 apU(PMETHUECKUM CIIOCOOOM U € MOMOULIbI0 OPraHM30BaHHOTO
KOHEYHOTr 0 niepebopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemars 3amaun, cogepxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYHUHBI: CKOPOCTb, BpEMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alKMCH, CXEMbl, TAOIUIbI, 0003HAYEHUS MPU pEIIEHUH 3a/]1a4.

ITosp30BaTbCs OCHOBHBIMM €IMHUIIAMH MU3MEPEHHUS: LIEHBI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJTHU €IMHUIIbI BETMYUHBI Uepe3 JApYyTHE.

W3BnekaTh, aHAIM3UPOBATh, OLEHUBATH MH(POPMALMIO, TPEACTABICHHYIO B Ta0iuIe, Ha
CTONOUYATON AuarpamMme, MHTEPIPETHUPOBAThH MpEACTaBICHHbIE JaHHbIE, UCIOJIb30BATh JaHHbIE
IIPY PEIIECHUY 3a7ay.

Harnsanas reomerpust

ITonp30BaTbcs TE€OMETPUYECKMMM TOHSATUSAMHU: TOUKA, MpsMas, OTPE30K, Jyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh HpHUMepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIIUX (OpMYy H3YUEHHBIX
reoMeTpUYecKux puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C  yIjamMH: BeplUIMHa, CTOpOHa, C
MHOTOYI'OJIbHUKAaMU: yroJl, BEpIINHA, CTOPOHA, IMAaroHajlb, C OKPYKHOCTBIO: paauyc, AUaMeETp,
LEHTP.

N300paxkaTh U3y4eHHBIE TEOMETPHUECKUE (PUTYphl HA HETMHOBAHHOM M KJIeTU4aTOl Oymare
C MIOMOUIBIO LIUPKYJISI U JIMHEHKH.

HaxonuTe AMMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHMEM C IIOMOLIbIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOMU JJINHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOI'O pajnyca.
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Hcnonp30BaTh CBOMCTBA CTOPOH M YIUIOB IIPSIMOYTOJIBHHUKA, KBAapaTa JUIsl UX MOCTPOEHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbruncnare nepuMerp M IUIOIaAb KBaJapara, MpsSMOYroilbHUKA, (GUTYpP, COCTABICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KiieT4aToi Oymare.

ITonb30BaTbCs OCHOBHBIMM METPUYECKUMMHU E€AVMHULAMU W3MEPEHHs JUIMHBI, ILIOLIAH;
BBIpaXKaTh OJHU €JUHULIBI BEJIMUUHBI YEPE3 IPYTrHeE.

Pacno3naBare mapaiienenumnes, KyO, MCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, Pedpo,
I'paHb, U3MEPEHNUs, HAXOAUTh U3MEPEHUS Napajulesenumnena, Kyoa.

Bbruucnate 00b€M KyOa, mapajuienenunesna Mo 3aJaHHBIM H3MEPEHUsIM, MO0JIb30BaThCs
€MHUIIAMU U3MEPEHUS 00BEMA.

Pemare HecliokHBIE 33aud HA U3MEPEHHME T'€OMETPUYECKUX BEIMYMH B IPAKTHYECKHX
CUTyalusX.

K konmy oOyueHuss B 6 kJacce OOydaroUIMiics IOJIYYUT CIEAYIOIIHE IPEIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYHCICHUA

3HaTh ¥ NMOHMMAaTh TEPMUHBI, CBA3aHHBIE C Pa3IMYHBIMU BHJIAMH YHUCEN M CIIOCOOAMHU MX
3aIMCH, IEPEXOAHUTH (ECITH ITO BO3MOXKHO) OT OJHOM (HOPMBI 3aITUCH YKCIIa K IPYTOM.

CpaBHMBaTh M YNOPAJOUYMBATH LEJIbIE YHUCIA, OOBIKHOBEHHbIE U JIECSTUYHBIE IpOOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeinonHsATe, coueras YCTHbIE W NUCbMEHHbIE NPUEMBI, apudMeTHUecKue IeHcTBUs ¢
HATYpaIbHBIMH ¥ UEIbIMA YHUCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMHU  JIPOOSIMH,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHACTIAMH.

BbruncisaTe 3HaYEHMS YNCIIOBBIX BBIPAKEHUH, BBIIIOIHSTH IPUKUJIKY U OLEHKY pe3yibTaTa
BBIUMCJICHUM, BBINOJIHATh MPEoOpa3oBaHMsI YHCIOBBIX BBIPRKEHUH Ha OCHOBE CBOMCTB
apu(MeTHYECKUX AeHCTBUI.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM MPSAMON C COOTBETCTBYIOIIMM €l YHUCIOM H
n300pakaTh yMcia TOYUKaMU Ha KOOPAMHATHOM NMPsIMOM, HaXOUTh MOYJb YHCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJILHON CUCTEME KOOPJIUHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyrisTh LeJble Yhcia U JeCATUYHbIE JPOOU, HAXOIUTh MPUOINKEHUS YHCEIL.

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

[Tonnmath ¥ ynorpeOsiTh TEPMHHBI, CBA3aHHBIE C 3alUCHIO CTENEHU YHUCIIA, HAXOIUTh
KBaJpaT U KyO 4Hcia, BEIYUCIATH 3HAUEHHS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTEECHU.

ITonb30BaTbcs MPU3HAKAMU JIETUMOCTH, PACKJIaJbIBaTh HATypaJbHbIE YKMCIIA HA MPOCTHIE
MHOXHUTEIIH.

[Tonb30BaThCs MacITaboOM, COCTABIATH IPONOPIIUU U OTHOLICHHUS.

Hcnonb30BaTh OYKBHI A1 0003HAUEHUS YHCEN TPHU 3aIIUCH MaTeMaTHUECKUX BBIPAKEHHH,
COCTaBJISITh OYKBEHHbIE BBIpAXKEHUSI U (POPMYJIbl, HAXOAUTh 3HAUEHUSI OYKBEHHBIX BBIPAXKEHHH,
OCYIIECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemate MHOrOIIAaroBbIe TEKCTOBBIE 33]]aUl apU(PMETUIECKHM CIIOCOOOM.

Pemare 3amaum, CBsA3aHHBIE C OTHOIICHHEM, IPONOPLUOHAIBHOCTBIO  BEIUYHH,
IPOIIEHTAMH, PelIaTh TPU OCHOBHBIC 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemare 3amaun, copeprKaiiye 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBI: CKOPOCTb, BpeMs,
paccTosiHUe, 1I€HA, KOJUYECTBO, CTOMMOCTb, NPOU3BOAMTENIBHOCTb, BpeMs, 00BEM pPabOTHI,
UCTIONB3Yysl apu(MeTHdecKue JeHCTBUA, OIECHKY, HPUKUIKY, II0JIb30BaThCS EIMHHUIIAMU
MU3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.
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CoctaBnsaTh OyKBEHHBIE BBIPQKEHUS 110 YCIIOBHIO 331a4H.

N3Bnekats MH(pOpMaIuio, NpeACTaBIEeHHY0 B TaOIuLaX, Ha JUHEHHOH, cToI0YaTON Min
KpyTrOBOM JMarpaMMmax, MHTEpPIPETUPOBATH IPEACTABICHHBIC JaHHBIE, UCIOJIb30BAaTh JIAHHbIC
IIPY PELICHUN 3a7ay.

[IpencraBisaTe HHGOPMALHIO C TTIOMOIIBIO TAOIHUI, TUHEWHOM U CTOJIOUATON AUarpamMM.

Harasinnasi reomerpust

[TpuBoNTE TpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHUpA, MMEIOUIMX (OpPMY H3yYEHHBIX
reOMETPUYECKUX IMJIOCKUX U HMPOCTPAHCTBEHHBIX (PUIYp, IPHUMEpPbI paBHBIX U CUMMETPUUYHBIX
dburyp.

N300paxaTb C NOMOLIbIO LHPKYJSA, JIUHEHKH, TpaHCIOpTUpAa Ha HEJIWHOBAaHHOW H
KJeTyaToll Oymare H3y4yeHHblE IUIOCKHME TIeoMeTpudeckue QUrypsl M KOHQUIypaluu,
CUMMETPUYHBIE (PUTYPHI.

[Tonp3oBaTbcss  IeOMETPUYECKUMHU  HOHATUSIMH:  PaBEHCTBO  (uryp, cummerpus,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BEIWMYMHBI YIVIOB M3MEPEHHEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI
3aJJaHHOW BEIMYMHBI, IIOJI30BATbCS IIPU PELICHHHM 3aJad  IPaJyCHOM MEpOH YIJIOB,
pacro3HaBaTh Ha 4epTekax OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIIOU YIJIBL.

BbruucnsaTe UIMHY JIOMaHOWM, IEpUMETP MHOTOYTOJIBHHMKA, II0Jb30BaThCS €IUHUIIAMU
WU3MEPEHHUS JUIMHBI, BBIpAXKaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonauts, ucnionb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEKIY JBYMS TOUKAMHU, OT
TOYKH JI0 NIPSIMOM, JUIMHY ITyTH HA KBaJPAaTHOM CETKE.

Bbruucnate 1miomans (GUryp, COCTaBIEHHBIX U3 MPSIMOYIOJIbHHMKOB, HCIOJIb30BATh
pa3OueHue Ha NPSIMOYTOJbHHMKM, Ha paBHbIe (DUTYpBHI, JAOCTpaMBaHHE [0 NPSIMOYTOJbHUKA,
MIOJIB30BAaTbCAd OCHOBHBIMM €IMHUIIAMM H3MEPEHMS IUIOLIAJH, BBIPAXKATH OJHU €IWHHUIIBI
U3MEPEHHUs TUIOLIAN YePE3 APYTHE.

PacnioznaBath Ha MoJenaxX U M300paKEHUSAX MUPAMUTY, KOHYC, IWJIMHJIp, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTol OymMare mpsiMOYTOJIbHBIN MapajuieIenue].

Bbruucnate 00bEM MPsIMOYTOJIBHOTO Mapaiesienumnesia, Kyoa, mojib30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

Pemate HecnoXHbIE 3a1a4M HA HAXOXKJECHUE I'€OMETPUYECKUX BEIMYMH B MPAKTHYECKUX
CUTYalUsX.
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TEMATHYECKOE INTAHUPOBAHHME

5 KVIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
1 Harypanbnsle yncia. Jleicteus ¢ 43 1 0 Bu6muotexa [JOK
HATypaJbHBIMU YUCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JIluanum Ha 12 0 2 bu6nmorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHoBeHHBIC APOOH 48 L 0 https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
4 Harnsignas reometrpusi. MHOTOYTrOJIbHUKH 10 1 1 hitps://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
> flecatiitiie ApoGH 38 L 0 https://m.edsoo.ru/7f4131ce
6 Harnsnnas reomerpus. Tena u purypsl B 9 0 1 bubmuotexa [IOK
IPOCTPaHCTBE https://m.edsoo.ru/7f4131ce
7 Pacmmmpenue conepxanus Ha 34 0 1 bubmuoreka [IOK
yri1yOJIEHHOM YpOBHE https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
8 Tosropenne 1 obodmerHe 10 L L https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 204 5 5

[TPO'PAMME
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6 KJIACC

KosnuyectBo 1yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/n NPOrpamMMbl Bcero Kontpoaempie  Ipaxkruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bubnuorex K
! HatypaneHie wmcia 30 ! 0 httSsJ,I://?n.GedicL)g.)ru/?f414736
5 Harnsgnas reomerpust. [Ipsimbie Ha 7 0 0 bubnnoreka [JOK
IIOCKOCTH https://m.edso0.ru/7f414736
bubnuorex K
3 Alpobu 32 1 1 httgsji//?néedi,cﬂ)?uﬂf414736
4 Harnsanas reomerpus. Cummerpus 6 0 1 ﬁgg;?ﬁ;iii?ﬁn £414736
bubnnoreka [JOK
> Beipaierits ¢ GyKpamn 0 0 0 https://m.edsi.ru/7f414736
6 Harmsannas reomerpust. @urypsl Ha 14 1 1 bubnuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/7f414736
7 [TonoxuTenpHbIE U OTPULATEIbHBIC 40 1 0 bubnuotexa [JOK
qucia https://m.edso0.ru/7f414736
g Mpencrannesine aaiors ° 0 O hipsimedoonuTnars
9 Harnsannas reomerpus. @urypsl B 9 0 1 bubnnorexka [JOK
MPOCTPaHCTBE https://m.edso0.ru/7f414736
10 Pacmupenue conepxanus Ha 34 0 1 bubnuoreka [IOK
yrIIyOJICHHOM YPOBHE https://m.edsoo0.ru/7f414736
11 [ToBTOpenue, 0600MIIEHNE, 20 1 0 bu6mmorexa [IOK
CHCTEMATU3ALINS https://m.edsoo0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 204 5 5

I[TPOTPAMME

21



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
HA YIJIYBJIEHHOM YPOBHE B 7-9 KJTACCAX

INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO O0IIEro oOpa3oBaHMA: OHA
o0ecrneunBaeT U3y4eHUe JPYTruX AUCHUILIMH KaK €CTECTBEHHO-HAyYHOIr0, TaK U TYMaHUTapHOIO
IIUKJIOB, €€ OCBOGHHE HEOOXOAWMO ISl MPOJOJDKEHHs 00pa3oBaHUS W JJsl MOBCEJHEBHOM
*u3HU. PazBuTHe y 0Oydyarommxcsi HayYHBIX NPEJCTABICHUN O MPOMCXOXKIECHUH U CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocode OTpaKeHUs MaTeMaTU4YeCKOM Haykoi sBiIeHUH u
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
IO3HAHUU U B MpPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHHUS U KAUeCTB
MBIIUICHHSI, HEOOXOAUMBIX I aJanTallid B COBPEMEHHOM IH(poBoM obmecTBe. M3ydyeHnue
aireOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS, BBIBOJIBI, (popMyIrpoBaTh yrBepkacHUSA. OCBOCHHE Kypca anreOpbl oOecrieunBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM MHCIHOJBb3YIOT JIeAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OO0BEM CAMOCTOSTENIBHOM JesTeIbHOCTH
00y4aromuxcsi, MOITOMY CaMOCTOSATEIIFHOE pEHICHHe 337a4 OOYYaloUIMMHCS — SBISETCS
peanu3anyen AeaTelIbHOCTHOTO IPUHIUIA 00yYSHHUSL.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpa» yriayonéHHOro U3y4eHus OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelIbHO-METONUYecKne JUHHH: «Yucna ©  BBIYHCICHUSY,
«Anrebpanyueckue BbIpAXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
COJIepKATEIbHO-METOIUYECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET M3YUeHHs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JMHUAMU. B Xone nzyuenus Kkypca oOydaronmmMes MpUXoIUTCs
JIOTHYECKH PACCYXkIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3W ¢ 3TUM B
nporpaMMmy  y4eOHOro Kypca «Anaredpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpPEJCTaBICHHbBIE BO BCEX OCHOBHBIX paslielax MaTeMaTH4eCKOro o0pa3oBaHHA U
CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxxanne nuHMM «Yucna M BBIYMCICHUS» CIYXXUT OCHOBOM ISl JaibHEHIIEro
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS JIOTUYECKOTO MBIILICHUS,
(opMHpOBaHHIO YMEHHsI MOJb30BAThCs ANTOPUTMAMHU, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE HAa ypPOBHE
OCHOBHOT'O 00IIlero oO0pa3oBaHUs CBS3aHO C pPAlMOHAIBHBIMHU M UPPALMOHAIBHBIMH YHCIAMH,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENFHOM YHCIE. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpandyeckux JIMHUM — «AnreOpanyeckue BBIPAKEHUS» H
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOro ammapaTa, HEOOXOIUMOIro JJs peIleHHUs 3aJad MaTeMaTHKH, CMEXHBIX
MIPEMETOB U OKpYyKaroliel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHus y4eOHBII
MaTepual TpPYNIUPYETCS BOKPYT PpAlMOHANBHBIX BBIpaXEHUH. Anredpa IeMOHCTPHPYET
3HaYeHHE MaTEeMaTHUKU Kak s3bIKa JUI1 IMOCTPOCHHMS MaTeMaTWYeCKMX MoJelneil, OmucaHus
IPOLIECCOB W SIBICHUHM peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKke
JanpHeiee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOJMMOIO, B YAaCTHOCTH, JUIS



OCBOEHHUsI Kypca UHGOPMAaTUKHU, M OBJAJCHHWE HaBbIKAMHM JEAYKTUBHBIX PacCCYXJICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanue  (QyHKIHOHAIbHO-TpaUUECKOW  JIMHUM  HAIEJIEHO Ha  IOJy4yeHUe
00yJarmuMuUcs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH NIl ONUCAHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUS HCIIOJIBb30BAaTh pPa3IUnYHbBIC
BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MAaTEMATUKH — CIIOBECHOT'O, CUMBOJINYECKOT0, TpaduuecKoro,
BHOCHT BKJIaJ] B (hOpMUPOBAHHE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYpPHI.

YrnyOn€HHbI  Kypc — aireOpbl  XapaKTepu3yeTcs  U3YYeHHEM  JIOMOJHHUTEIHHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pEHICHUs 3amad. AnreOpa sBIseTcs
A3BIKOM JUJIsl OMHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTHYeCKOTO
MozenupoBanus. Ilpu 3ToM camMu OOBEKTHl MAaTeMaTHUYECKUX YMO3AKIIIOUEHUN U IPUHATHIE B
anredpe mpaBuiia UX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (hOPMUPOBAHUIO YMEHUIT 0OOCHOBBIBATH
U J0Ka3blBaTh CYXKIEHHUS, DPAa3BUBAIOT MAaTEMAaTUYECKYI0 MHTYHIIMIO, KPaTKO M HATJISIIHO
PacCKpBIBAIOT MEXAHH3M JIOTHYECKUX MTOCTPOSHHUI U Y4aT WX IMPUMEHEHHUI0. TeM caMbiM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MECT B (POPMHPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0ydJarouuxcsi.

CornacHo yue6HOMY TIaHy B 7-9 Kilaccax uzydaercs yueOHbINH Kypc «Anredpay, KOTOPHIi
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pas3fjenbl cojepkaHus: «Yucina UM BBIUKCICHUS,
«AnreOpanyeckue BEIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha n3yudenue yuebHoro kypca «Anredpa» orBoautcs 408 vyaco: B 7 kiacce — 136 dacos
(4 gaca B Henento), B 8 kiacce — 136 yacos (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).
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COJAEPKAHUE OBYYEHUA

7 KVIIACC

Yuciia ¥ BBIYHMCICHHSA

Panuonanenele umucna. CpaBHeHWe, YHOpsOYMBaHUE U apupMETHYECKHE JEHCTBHS C
paloHaIbHBIMU YKcaaMu. YucaoBas npsMas, MOLyJIb YHACHA.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTelieM M €€ CBOMCTBA. 3aluCh 4YHUCIAa B JCCATUYHOU
IO3UL[MOHHOM CHUCTEME CUNCIICHHUS.

Pemienune TeKCTOBBIX 3a/1a4 apu(METHUECKUM criocoboM. Perienune 3a1a4 U3 peaabHON MPaKTHKU
Ha 4YacTH, Ha JpoOu, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIECHUH W MPONOPLUMH IpPU pEIleHHH 3ajad,
peleHue 3a1a4d Ha JBUKEeHUE, padoTy, MOKYIIKH, HAJIOTH.

Jenumocts nenbix yucen. CBONCTBA JEIUMOCTH.

IIpocTeie u cocTaBHbIe uncna. YéTHbIe U HEUETHBIC yncia. [Ipu3Haku nenmuMoctu Ha 2, 4, 8, 5, 3,
6, 9, 10, 11. [Ipu3Haku OEIUMOCTH CYMMBbI U NPOMU3BEICHMS LIEJBIX YHMCET IPU PEIICHUU 3aJad ¢
IIPAKTUYECKUM COJIEP>KAHUEM.

Haubonpmmii o0muii qenuTens 1 HauMeHblee odmiee KpaTHOe ABYX 4Hcel. B3auMHO mpocTeie
yucia. Ainroput™ EBknnpa.

Henenue ¢ octaTkoM. ApupMeTUIecKre orepauu Hajl OCTaTKaMHu.

Anredpanyeckne BbIPaKeHUS

BeipaxkeHue ¢ nEepeMEHHbIMHM. 3HA4YE€HHE BBIPDAKEHUS C IepeMeHHbIMU. lIpencrasnenue
3aBHCUMOCTH MEX/1Y BETUYMHAMH B BUJE (POPMYIIBL.

ToxnectBo. ToxaecTBeHHbIe MpeoOpa3oBaHus alreOpandeckux BblpakeHHH. Jl0Ka3aTenbCcTBO
TOXJIECTB.

Opnnowiensl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOYIICHA.

MHuorounensl. MHOrouwneH cranaapTHoro Buja. CreneHb MHorowieHa. CioxeHue, BbIUUTaHuE,
YMHOXXEHUE M JieleHne MHorowieHoB. [IpeoOpa3oBaHue 11e0ro BbIpakeHHs B MHorowieH. KopHu
MHOT'O4JICHA.

@opMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI M KBaJpaT pa3HOCTH JBYX BBIPaKCHUU,
KyO CyMMBI U KyO pa3HOCTH JIBYX BBIpa)KE€HUI, pa3HOCTh KBaJIpaTOB JABYX BBIPaKE€HH, IPOU3BEICHNE
Pa3HOCTH U CYyMMBI JIBYX BBIPDQ)KEHUH, CyMMa M pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

PaznoxeHne MHOrouleHa Ha MHOXHTEIH. BelHeceHne oO1iero MHOXXUTENS 3a CKOOKHU. MeTon
TPYIIUPOBKH.

YpaBHeHUs M HEpABEHCTBA

VpaBHeHne ¢ onHoil mnepemeHHOM. KopeHp ypaBHeHus. CBONCTBa YpPaBHEHHMU C OJIHOMN
epeMeHHON. PaBHOCWIBHOCTD ypaBHEHMI. YpaBHEHHE KAaK MaTeMaTH4ecKas MOJIENb pPEATbHOU
CUTYallUH.

JIuHeliHOE ypaBHEHUME C OJHOW MEpeMEHHOW. UMCIo KOpHEW JMHEHHOro ypaBHEHHs. Pemenune
TEKCTOBBIX 3a/ad C IOMOILNBIO JIMHEWHBIX YypaBHEHMiH. JIMHENHOe ypaBHEHHE, COJEpiKallee 3HaK
MOJYJISL.

VYpaBHeHUe ¢ ABYMS NMEepeMEHHBIMU. ['paduk JTMHEHHOro ypaBHEHHS C JBYMs IE€pEeMEHHBIMHU.
CucreMbl JMHEHHBIX ypaBHEHUH ¢ JAByMs mepeMeHHbIMU. ['paduueckuil MeTon peuieHHs CUCTEMBbI
JMHENHBIX YpPaBHEHUN C JBYMs IEPEMEHHBbIMHU. PelleHune CHCTeM JMHEHHBIX YpaBHEHHH C JIBYyMs
NIEPEMEHHBIMM METOJIOM IOJICTAHOBKU U METOJOM ClIOKeHHs. Cuctema AByX JMHEHHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJICIIb PEAIbHOM CUTYalUH.

DOyHKIUUHA

Koopaunara touku Ha npsimoil. UucnoBble TpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH
KOOPJAMHATHOU IIPSIMOM.

[IpssmoyronpHas cucteMa KoopauHat. AOcuucca W OpAWHATA TOYKHM HA KOOPIWHATHOMN
iockocty. [Ipumeps! rpadukos, 3aganHbIx Gopmynamu. YteHne rpadMKoB peaabHBIX 3aBUCUMOCTEH.

OyHKIMOHATbHBIE 3aBHUCUMOCTH MeXAy BenuuuHamu. llonstue ¢ynxmun. DyHKOUS Kak
MaTeMaTH4YecKasi MOJIelb peajabHoro nporecca. O01acTy onpeneneHus 1 00J1acTb 3HaUEHUH QYHKIUH.
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Crioco6s1 3amanus ¢pyHkuuu. I'padux Gynkuun. [oHSATHS MakcuMymMa ¥ MHHMMYyMa, BO3pacTaHUs U
yOBIBaHMS Ha MTPUMEPaX peabHBIX 3aBUCHMOCTEH.

JluneitHas QyHkums, e€ coucrBa. ['paduk nuueitnor Qynkumu. ['paduk PyHkmmm y = [X|.
KycouHo-3aannbIe QyHKIHH.

8 KVIACC

Yuciia ¥ BbIYHMCICHHSA

KBanpatHele KOpHH. ApH(PMETHYECKUH KBAJpPaTHbIM KOpeHb W ero cBoicTBa. lloHsTHe
MppanyoHaJbHOro uucia. JledcTBus ¢ uUppalUOHAIbHBIMM uKciaamu. CBoOiCTBa JEUCTBUUA C
UpPpalMOHAIbHBIMU YKciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCE.

[IpencraBineHuss O pPAaCIIUPEHHAX YHUCIOBBIX MHOXKECTB. MHOKECTBAa HaTypalIbHBIX, LEINbIX,
palMOHAIbHBIX, 1EHCTBUTENBHBIX ycel. CpaBHEHHE yKcell. UMCIOBbIE TPOMEKYTKH.

HevictBusa ¢ ocrarkamu. OcTtaTku creneHed. [I[puMeHeHne OCTaTKOB K PEIICHUI0 YpaBHEHUH B
LEJIbIX YUCJIaX U TEKCTOBBIX 3ajiau.

Pa3zMepbl 0OBEKTOB OKpYKAIOLIET0 MHpPaA, UIMTEIBHOCTb IPOLECCOB B OKPY)KAIOLIEM MHpE.
CraHpapTHBII BUJ YHCIIa.

Auaredpanyeckue BbIpaKeHHUs

Anrebpanueckast apoOb. JlomycTuMble 3HAa4YeHHMsS TEPEMEHHBIX B JAPOOHO-PALMOHATBHBIX
BbIpaxkeHUsIX. OCHOBHOE CBOMCTBO ayireOpamveckoid npodu. CroxeHHe, BHIUYMTAHHUE, YMHOXKEHHE U
neneHue anredopanyeckux ApoOeil. Boiienenue nenoit yactu anredpanyeckoi Apoou.

PannonanbHble BolpaskeHus. ToxaecTBeHHbIE TpeoOpa3oBaHMsl pallMOHAIbHBIX BhIPAXKEHUH.

JlomycTumble 3HAa4YeHUs [EPEMEHHBIX B BBIPAKEHUAX, COAEpXKAIIMX apudmMeTHueckue
KBaJ[paTHbIe KOpHU. TOXIEeCTBEHHbIE NMPeoOpa30BaHMs BBIPAXKECHUH, COAEpKAIIUX apupMeTHUYecKHue
KBaJIpaTHbIE KOPHHU.

Crenenp ¢ neibIM mokaszareneM MU e€ cBoiicTBa. IIpeoOpa3oBaHue BBIpaKE€HHM, ColeprKaliux
CTETEHH.

YpaBHeHus! M HEpABEHCTBA

KBagpatHoe ypaBHeHume. Dopmyna KOpHEM  KBaApaTHOro ypaBHEHMs. KoaudecTBo
NEHCTBUTENBHBIX KOPHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, CBOIUMBIE K
JUHEMHBIM YpaBHEHMSAM WIH K KBaJpaTHbIM ypaBHEHHAM. KBaJapaTHoe ypaBHEHHE C MapaMETPOM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO KBAaJJPAaTHBIX YPaBHEHUH.

JlpoOHo-paninoHaabHble ypaBHEHHUs. PeleHune IpoOHO-pallMOHAIBHBIX ypaBHeHHMH. PereHue
TEKCTOBBIX 3a/lad C IOMOIIBI0 JApOOHO-pallMOHANIbHBIX ypaBHeHUU. ['paduueckas uHTEpHperanus
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHME M YMHOXEHHUE
YHCIIOBBIX HEpaBeHCTB. OlleHNBaHUE 3HAaUY€HUs BbIpaxkeHHs. Jloka3aTenbcTBO HEPABEHCTB.

IlonsiTHE O peleHNN HEPAaBEHCTBA C OJHOM NMEPEMEHHONW. MHOKECTBO penIeHUH HEPaBEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOe HepaBEHCTBO C OJTHOM MEPEMEHHOW U MHOKECTBA €ro pelieHrid. Pelienre TMHEeMHbIX
HEPAaBEHCTB C OJHOW IepeMeHHOH. CHCTeMbl M COBOKYIIHOCTH JIMHEMHBIX HEPABEHCTB C OJHOMU
IepeMEHHOM. Pemenne TeKCTOBBIX 3aJ1ad ¢ MMOMOIIBI JTUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
Hcnonp30BaHne ypaBHEHUI U HEPABEHCTB B OINMCAHUU peaybHbIX cuTyauuid. ABTOBA3. Bomxckuit
aBTOMOOWJILHBIN 3aBOI.

DOyHKIUHA

Ob6nacTh onpeaeneHus 1 MHOKECTBO 3HaueHUH pyHkuu. CriocoOsl 3aganus GyHkuii. I'paduk
byakuun. Yrenne cBoicTB GyHKIMU o e€ rpaduky. [Ipumepbl rpadukoB QyHKIUH, OTpakaroIINX
peaJIbHbIE MPOLIECCHI.

Jlunelinas QyHkuusa. OYHKIUHM, ONKMCHIBAIOIIME MPSAMYI0 U OOpaTHYK NpPONOPLUOHAIbHbIE
3aBHCHMOCTH, UX rpaduku. OyHkmmn y = kx, y = kx + b, y =k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTBa.
Kycouno-3anannble pyHKINU.
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9 KVIACC

Yuciia 1 BBIYMCICHUSA

Kopens N-ii crenenu u ero cBoiicrBa. CTeneHb ¢ palluOHAIBHBIM [10Ka3aTeIeM U €€ CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToXaecTBEeHHBIE MPEOOpa3OBaHUs  BBIPAKCHUM, COACpKAIIUX KOpPEeHb N-  CTeneHw.
ToxnecTBeHHbIe TPe0Opa30BaHUs BBIPAKEHHM, CONEPIKALINX CTENEHb C PALIMOHATIBHBIM I10Ka3aTeNIeM.

KBagparubiii TpéxuneH. KopHu kBaapaTtHoro tpéxuieHa. PasnokeHue KBagpaTHOro TPEXWICHA
Ha JIMHEHHBIE MHOKUTEIN.

YpaBHeHus1 1 HEPABEHCTBA

bukBanparnsie ypaBHeHus. [IpuMepbl npuMEHEHN METOJOB PaBHOCUIIBHBIX NMPeoOpa30BaHUH,
3aMEHbI TIEPEMEHHON, Tpad)UuecKOro MEeToia MPH PEIICHUU YPaBHEHHH 3-1 U 4-1 CTENeHEeH.

Pemenne npoOHO-pariMOHAIBHBIX YPaBHEHUIA.

Pemienne cucrem ypaBHEHUW C JBYMs ME€peMEHHbIMH. PerieHue MNpoCTEHIIUX CUCTEM
HEJIMHEWHBIX YypaBHEHUN C [JByMsl IE€pEeMEHHbIMU. ['pauueckuil MeETOJ PpEUIeHHs] CHUCTEMBbI
HEJIMHEHWHBIX YpaBHEHWM ¢ IByMs nepeMeHHbIMHM. CHcTeMma ByX HEIMHEHWHBIX ypaBHEHUH € JABYMs
IIEPEMEHHBIMH KaK MOJIENIb PEAIbHON CUTYalLlUH.

YucnoBble HEpaBeHCTBA. PenieHne TMHENHBIX HEPABEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBazparHble HepaBeHCTBAa € OJHOM IiepeMeHHOW. PemeHue KBagpaTHBIX HEPABEHCTB
rpadu4ecKuM METOZOM M METOJOM MHTEPBaIOB. MeTO MHTEPBAJIOB JUIS PAllMOHAIBHBIX HEPABEHCTB.
ITpocreiine HEpaBeHCTBA ¢ TAPaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaseHcTBO ¢ 1ByMs IepeMeHHBIMU. Pelienne HepaBeHCTBa ¢ 1ByMs IepeMeHHbIMU. CHCTEMBI
HEPaBEHCTB C JBYMs IepeMEHHbIMU. ['paduueckuil MeToJ| pelleHHs CUCTEM HEpaBeHCTB C ABYMs
IIEPEMEHHBIMH.

DOyHKIUHA

Oyukuus. CpoiicTBa (QyHKIUH: HYIW (QYHKIMHM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIIMH,
IPOMEXYTKM BO3pAacTaHUsl M yObIBaHUS (DYHKIMM, 4ETHBIE W HEYETHbIE (YHKLUHU, HauOoJbllee U
HauMEHbIlIee 3HaYCHUs PYHKIINU.

KBanpatnunas QyHkius u e€ cBoiicta. Vcrnonb3oBaHue CBOMCTB KBAaAPAaTUUHOW (YHKLUU JUIS
pewmenns 3aaay. [loctpoenue rpaduka kBaapatuyHoit GyHkuu. [lonoxenue rpapuka KBaJIpaTHIHOM
GYHKIIUU B 3aBUCUMOCTH OT €€ koaddurmenTos. ['paduku GpyHKImit y =ax2, y = a(X — m)2 uy =a(x-—
m)2 +n. [Toctpoenue rpagukoB QyHKIHIA ¢ TOMOLIBIO TPEOOPA3OBAHUM.

Hpobuo-nuneitnas pynkuus. Mccnenopanue ¢yHKIIHA.

®ynKuus Y = X' ¢ HaTypaJIbHBIM MOKa3aTeaeM N U €& rpaguk.

Yucii0BbIE NOCJIEA0BATEIBHOCTH U NPOrPECcCUH

[Tonstue umcioBod mocienoBarenbHOCTH. KoHeuHble M OECKOHEYHBIE IMOCIIEI0BATENLHOCTH.
OrpanndeHHast MOCJIEI0BATEILHOCTD. MoHOTOHHO BO3pacTaromas (yObIBaromas)
nocneaoBarenbHOCTh. CrocoObl 3aaHus MOCIEAOBATEIbHOCTU: OMMCATENbHBIA, TaOJIUYHBIA, C
HOMOIIBIO (POPMYITBI N-TO WIEHA, PEKYPPEHTHBIH.

Apudmernueckass U reoMmerpuueckas mnporpeccuu. CBoICTBa 4IEHOB apU(PMETHUECKON H
reoMeTpuueckoil mporpeccuit. @opmynbl N-ro  wieHa apuMETHUYEeCKO U TIeoMeTpUYecKoit
nporpeccuii. ®opmynbl CyMMBI TIEpBBIX N WIEHOB apu(PMETUYECKON U TeOMETPHUUECKON MPOrpeccuil.
3aauu Ha IPOIEHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEIUTHI.

[IpencraBaeHne o© CXOAMMOCTH IOCJIEIOBATENBHOCTH, O CYMMHUPOBaHMM OECKOHEYHO
yOBIBAIOIIECH T€OMETPHUIECKOM MPOTPECCUH.

Meron marematndeckoi uHAYKIMH. [IpocTeinmme npumepsl.

26



MNPEJIMETHBIE PE3YJIBTATHBI

K koHIty 00y4enust B 7 KJiacce 00y4JaroUIHIiCs MOTYYHT CIACAYIONINE MPEAMETHBIC PE3YIbTaThI:

Yucia 1 BIYMCICHUSA

PauuonansHble ynca.

[TepexonuTh OT OJHON (OPMBI 3aMKCH YUCEN K APYroil (mpeoOpa3oBbIBaTh IECATUUYHYIO IpOOh B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYPAIbHBIX YHUCEI, MHOXKECTBA LIEJIBIX YHCEJI, MHOKECTBA
paloHaIbHBIX YUCEI IPU PEIICHUH 3aJ1a4, IPOBEACHUH PACCYKICHUN U 10Ka3aTeIbCTB.

[TornMath 1 0OBSICHATH CMBICI MTO3UIIMOHHON 3alTMCU HATYPAIbHOTO YHUCIIA.

CpaBHUBATH U YIOPSAIO0YNBATH PALIMOHAIBHBIE YUCIIA.

BeimonHsATe, coyeTas YCTHBIE W THCHbMECHHBIE TPUEMBI, apu(PMETHUECKUE ACUCTBHS C
paloHaIbHBIMU YHUCJIAaMH, HCIIOJIB30BaTh CBOMCTBA YWCEN U TMpaBWia JEUCTBUH, MNPUEMBI
paloHaIbHBIX BHIYUCICHUH.

BrInonaHsATh JEHCTBUS CO CTENEHSIMHU C HATYypPaIbHBIMU TTOKA3aTEIISIMH.

HaxoauTh 3HaueHUS YUCIOBBIX BBIPAKEHUI, COAEPKAIIUX PAIOHAJbHBIC YHCIA U CTENEHU C
HATYpaJIbHBIM TIOKAa3aTeieM, IPUMEHSATh pPa3HOOOpa3HbIE CIOCOOBI M TPHEMBI  BBIYHCIICHUS,
COCTaBIISITh M OLIGHWBATh YHCIIOBBIC BBIPAKEHUS MPHU PEIICHWM MPAKTHUYECKUX 3ajad W 3a]ad u3
JIPYTUX y4EOHBIX MIPEIMETOB.

OkpyrisaTh ymcia ¢ 3aJaHHOM TOYHOCTBIO, @ TaKKe IO CMBICIY MPAKTUYECKOW CHUTYallHH,
BBITNOJHATH MPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH, OIEHKY 3HAUeHUN YHCIIOBBIX BBIPAKECHHUIA, B
TOM YHCJIC TIPU PEIICHUH MPAKTHUYECKUX 3a/1a4.

Pemarp TekcToBBIE 3amaun apuMETUUYECKHM CIIOCOOOM, HCIONb30BaTh TAONUIbI, CXEMBI,
YEPTEXKHU, IPYTUE CPEICTBA MPEACTABICHUS JAHHBIX MIPH PELICHUH 3a]1a4.

Pemath mpakTUKO-OpUEHTHPOBAHHBIC 3a/layd, CBSI3aHHBIE C OTHOLICHHEM BEIWYHH,
MPOTOPIIMOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMHU, MHTEPIPETUPOBATh PE3YJbTATHl PEIICHUS 3a7ad C
y4€TOM OrpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX 0OBEKTOB.

JlenumocTsb.

Jloxa3piBaTh M MPUMEHSTH NMPU PEIICHUH 3a7a4 MPU3HAKU JeITMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKy 1ETUMOCTH CYMMBI U TIPOU3BEACHUS LIETbIX YUCEIL.

PacknanpiBaTh Ha MHOXKUTEIHN HATYpaJIbHBIC YHCIIA.

CB0O0OIHO OMIEPUPOBATH MOHATHAMU: YETHOE YUCIIO, HEYETHOE YHCII0, B3AUMHO MPOCTHIE YKCIA.

Haxoauts Hanbo b1 OOIIHI 1eTUTENh U HAUMEHBIIIEE 00IIIee KPaTHOE YMCeN M UCTIOIb30BaTh
UX NP peIIeHUH 3a]1a4, TPUMEHSTh anroput™ EBkinuma.

OrnepupoBaTh NOHATHEM OCTaTKa MO MOAYJIO, IPUMEHATH CBOWCTBA CPABHEHUH 10 MOJYJIIO.

AuredpanyecKkue BbIpasKeHUs1

Bripaxkenus ¢ mepeMeHHBIMHU.

Hcnonp3oBarh anreOpandecKkylo TEPMUHOJIOTHIO W CHMBOJIHMKY, TPUMEHATh €€ B TIpoliecce
OCBOEHHS y4eOHOr0 MaTepuarna.

HaxoauTh 3HaueHUsT OYKBECHHBIX BRIPOKECHUH TPH 33JaHHBIX 3HAYCHUSAX TICPEMEHHBIX.

Hcnonk30BaTh MOHITHE TOXKIECTBA, BBHIMOIHATH TOKIECTBEHHBIE TIPEOOPA3OBAHUS BHIPAKECHHUI,
JTIOKa3bIBaTh TOXKICCTRA.

MHOro4JieHsl.

BrimonHaTe mpeoOpa3oBaHUs I1EOT0 BHIPAKEHUS B MHOTOYJICH TMPUBEIACHHEM MOA00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BrImonHsaTh AeiicTBUS (CIOKEHHE, BEIUUTAHUE, YMHOKEHHUE) C OJHOWICHAMH ¥ ¢ MHOTOWICHAMH,
MPUMEHATH (POPMYIIBI COKpAIIEHHOTO YMHOXKEHUS (KBaJpaT U Ky0 CyMMBI, KBaapaT U KyO pa3HOCTH,
Pa3HOCTh KBaJPaTOB, CyMMa M Pa3HOCTHh KyOOB), B TOM YHUCIIC JJIsl YIIPOIIEHUSI BEIYUCIICHHM.

OcyiecTBISATh pa3iokKeHHe MHOTOYJICHOB HA MHOXHTENIU C MOMOIIbIO BBIHECEHHS 3a CKOOKHU
00IIeT0 MHOXUTEIS, TPYMITUPOBKY CIIATaeMbIX, TPUMEHSISI (OPMYJIIBI COKPAEHHOTO YMHOXKEHHUS.

[TpumensTh TpeoOpa3oBaHUS MHOTOWICHOB JJISI PEIICHUs PA3TUYHBIX 337a4 U3 MATEMAaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTHKHU.
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Hcnonb30BaTh CBOMCTBAa CTENEHEH € HATypalbHBIMM IIOKa3aTeIsIMU IS MPeoOpa3oBaHUS
BBIPAXKEHHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemate nuHEWHbIE ypaBHEHUsS C OJHOM IEPEMEHHOM, INPUMEHSs IIpaBWia Iepexoja OT
MCXOJHOI'0 YPAaBHEHUS K PaBHOCUIbHOMY eMy. IIpoBepsiTh, SIBJISETCS JIM YUCI0 KOPHEM YpaBHEHMUSL.

[TonGupare mpuMepbl Map 4YHCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C JBYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOHN IUIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMHU,
MOJIb3YACh TpadUKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemarts cucreMbl JOBYX JMHEMHBIX YpaBHEHHUH C JByMs II€PEMEHHBIMM, B TOM YHCIIE
rpagu4ecKy.

CocraBisTh M peuiaTh JIMHEHHOE YPaBHEHHME WJIM CUCTEMY JIMHEMHBIX YpaBHEHHUI IO YCIIOBHUIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJyYECHHbIN PE3YJIbTAT.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKHU, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpPIWHATaM,
Jy4H, OTPE3KHU, HHTEPBAJIbl, 3alIUCHIBATh YHCIOBbIE IPOMEKYTKH Ha aJIreOpanyecKoM s3bIKE.

OtMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJUHATaM.

DyHKIHH.

Ctpouts rpadvku TUHEHHBIX (QYHKIINH.

OnwuceBaTh C MOMOINBIO (PYHKIMH H3BECTHBIC 3aBHCHUMOCTH MEXKIY BEIMYMHAMHU: CKOPOCTH,
BpEMsl, paCCTOSIHUE, IIeHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTE, BpeMs, 00BEM pabOTHL.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmoco® mMpencTaBieHUs W aHanu3a WHGOpPMAIUU, W3BJIEKAaTh |
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOWCTBa (YHKUMHM A1 aHamu3a rpa@UKOB peaJbHBIX 3aBUCUMOCTEN (HyNIH
(GYHKLIMH, TPOMEXKYTKM 3HAKOMOCTOSHCTBA (YHKLMHU, HPOMEXKYTKM BO3pAaCTaHHUs M YyOBIBaHUS
dbyHKIIMM, HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUN).

Hcnonb30Bath rpaduKy A7 MCCIeI0BaHUS MTPOLIECCOB U 3aBUCUMOCTEH, TPH peIlIeHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

K koHIty 00y4enust B 8 kjiacce 00y4aronuiics moxy4duT CiaeayIoie MpeAMETHbIE PE3yIbTaThI:

Yuca 4 BbIYUCIEHUSA

HppaunonanbHble ynca.

[ToruMaTh 1 UCTIOIH30BATh MPEACTABICHUS O PACITUPEHUH YHUCIOBBIX MHOXKECTB.

CBOOOIHO OmMEepUpOBaTh MOHATHUSAMHU: KBaAPATHBIM KOpEHb, apU(METHUYECKHI KBaIpaTHBIM
KOpPEHb, HWPPAIMOHATIBLHOE YHCIO, HAXOJWTh, OICHHWBATh KBAJAPATHBIE KOPHH, WCIOIB3YysS TMpHU
HEOOXOAMMOCTH KaIBKYJISITOP, BBIMOJIHATH MPE0oOpa30BaHMS BBIPAKEHUN, COAEPKAIINX KBaIpaTHBIC
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HavalbHBIE TPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN JJIA
CpPaBHEHHMSI, OKPYIJICHHS U BBIYHCICHUHN, H300pakaTh JEHCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPJIMHATHOW IIPSIMO.

Hcnonp30BaTh 3anucy OONBIIUX M MAaJbIX YHCE C MOMOIIBIO JIECATUYHBIX IpOo0ei U cTeneHei
yucna 10, 3amuchiBaTh U OKPYIJIATh YMCIIOBBIE 3HAYEHMS PEAJbHBIX BEJIMYMH C HCIIOJIb30BAHUEM
pa3HBIX CUCTEM MU3MEPEHUI.

JleIuMOCTb.

CB00OOIHO OmEepUpoBaTh MOHATHEM OCTaTKa MO MOJIYJIIO, MPUMEHSTh CBOMCTBA CpaBHEHHUH IO
MOJYJIIO, HAXOJIUTh OCTATKU CYMMBI M MIPOU3BEACHUS MO JAHHOMY MOJYJIIO.

Anredpanyeckne BbIPaKeHUS

JpoOHO-paniioHAbHBIE BRIPAKEHUSI.

Haxoauth nomycTiumble 3Ha4YEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKEHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOMN ApOOH.
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BoeimonHATe TpuBencHUE anredpamveckux Jpodeil K oOIeMy 3HAMEHATeNlo, CIOXEHHE,
YMHOXKEHHE, JISTICHUE aJIreOpandecKux IpoOet.

BBINONHATE TOXK/IECTBEHHBIE TPEOOPA30BAHNUS PATMOHAIBHBIX BBIPAKCHHM.

[TpuMmeHsaTh mpeoOpazoBaHMs BBIPAKEHUH Ul PELICHMs pa3iIMuyHbIX 3a/7ad M3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Crenenn.

[TpyMeHsTh OHATHE CTENEHU C LEIbIM [T0KA3aTENEM, BBIIIOJIHATH IPe00pa3oBaHMsl BbIPAXKEHMUI,
COJIEpIKalINX CTEIEHU C LENIbIM II0Ka3aTEIIEM.

HppaunoHaibHble BBIPAKEHMSL.

Haxoaute nomycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHHSIX, COIEPKAIIUX apuMeTHieckue
KBaJ[paTHbIE KOPHHU.

BrimonsaTe npeoOpa3oBaHus UPPAMOHAIBHBIX BEIPAXEHUN, HCIIONB3YsI CBOMCTBA KOPHEH.

YpaBHeHus1 1 HEPABEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate 1poOHO-paliiOHaIbHBIE YPABHEHUS.

Pemiate nuHeliHbIE ypaBHEHMs C MapaMeTpPaMu, HECIOKHbIE CUCTEMbI JIMHEHHBIX YpaBHEHHH C
napaMeTpami.

[TpoBOaUTH HCClIEOBaHMS YpaBHEHMH M CUCTEM YypaBHEHUH, B TOM 4YHCIE C NPUMEHEHUEM
rpadU4ecKux MpPEACTaBICHUN (yCTaHABIMBAaTh, WMEET JIM YpPaBHEHHUE WJIM CHUCTEMa YpaBHEHHI
peLIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOUee).

[lepexonuTh OT CIOBECHOW (POPMYIMPOBKH 33aJaud K €€ anredpandyeckoil MOJENIH C MOMOILBIO
COCTaBJICHUS YPaBHEHUS UM CUCTEMbl YPAaBHEHHM, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ]a4 MOJTY4YEHHBIN pe3ysbTart.

[IpyMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB JUISl CPAaBHEHHUS, OIIEHKH, pellaTh JIMHEHHBIE
HEPaBEHCTBA C OJIHOM MEepPEeMEHHOW U MX CHUCTEMBbI, J1aBaTh IpapUUECcKyr0 MIUTIOCTPALUI0 MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumath M MCMONB30BaTh (PYHKIMOHAIbHBIE MOHSTHUS M SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHMsI), OMpeAessATh 3HaueHHWe (YHKIMM MO 3HAYEHHIO apryMeHTa, OINpeNeNsiTh CBONCTBA
GyHKIMY 110 €€ rpaduKy.

Crpouts rpaduku pyHKIIHHA, ONUCHIBATH CBOWCTBA YMCIOBOW (DYHKIIMU 1O €€ rpauKy.

K xoniy o0y4yenus B 9 ki1acce 00y4yaromuiicst MOTYyYUT CICAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

Yucsia v BEIYMCICHUS

CBoOOmHO oOmepUpoBaTh TMOHATHAMHU: KOPEHb N-M CTENEHW, CTENEeHb C PalUOHAIbLHBIM
MOKa3aTesieM, HAXOAUTh KOPEHb N-i CTENEHHU, CTENEHb C pallMOHAIbHBIM IMOKA3aTENEeM, UCTIOJb3Ys MpU
HEOOXOIMMOCTH KaJIbKYJSTOP, MPUMEHITh CBOWCTBA KOPHS N-l CTENEHH, CTETICHH C PalliOHATHHBIM
MOKa3aTeJIeM.

Hcnonb30BaTh MOHATHE MHOKECTBA JIEUCTBUTENIBHBIX YUCEN MPU PEUICHUU 3aJiay, IPOBEICHUU
pacCyXJIeHHI U I0Ka3aTeJIbCTB.

CpaBHHMBaTh M YNOPSAOYMBATH JCHCTBUTENbHBIE UYUCIA, OKPYIJATH JIEWCTBUTENIbHBIE YHUCIIA,
BBITIOJTHSITh MIPUKHUIKY PE3yIbTaTa BEIYMCICHUH, OIEHKY YHCIIOBBIX BBIPAXKEHUH.

Auredpanyeckue BbIpasKeHHs

CB0OOOIHO OTEepUpOBaTH MOHSATHEM KBAaJPAaTHOTO TPEXWIEHA, HAaXOAUTh KOPHU KBaJAPaTHOIO
TpEXUIICHA.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA IMHEMHBIE MHOKUTEH.

YpaBHeHus1 1 HEPABEHCTBA

Pemarr nuHEWHBIE W KBaJpaTHbIC ypaBHEHUS, YpPaBHEHHUS, CBOJSIIMECS K HHUM, APOOHO-
palrOHAIbHBIE YPABHEHHUS.

Pemiate HecnokHbIE KBaIpAaTHBIE YPABHEHUSI C TAPAMETPOM.
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PemaTs nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIIOJIB30BaTh METOJ] MHTEPBAJIOB,
n300pakaTh pEIIEHUE HEPABEHCTB Ha YHCJIOBOW MpPSIMOH, 3alMChIBaTh pPELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemarps cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMsl IIEPEMEHHBIMM M CHUCTEMBI [BYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemate Hec10XKHBIE CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHSATH METOABI PaBHOCWIIBHBIX INPEOOpa3OBaHMU, 3aMEHBI NEPEMEHHOH, I'paduyecKoro
METO/Ia MPY PELIEHUH YpaBHEHUH 3-i1 U 4-i1 cTeneHei.

Pemare cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbBl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEPAaBEHCTBO, M300pakaTb pEIIEHWE CUCTEMbl HEPABEHCTB Ha YHWCJIOBOM NpPSMOM, 3allUChIBATh
pELIEeHUE C IIOMOIIBIO CHMBOJIOB.

Pemats ypaBHeHMsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE€ C OIPAaHUYECHUSIMH, HAIpUMEp, B
LEJIBIX YUCIIAX.

[TpoBoauTh HcClIEIOBaHUS YpPaBHEHMM W CHUCTEM YpPaBHEHHH, B TOM 4YMCJIE C MPUMEHEHHEM
rpadu4ecKux MpeACTaBICHUN (yCTaHABIMBAaTh, HMMEET JIM YpPaBHEHUE WJIM CUCTEMa YpaBHEHHI
pEeLIeHHUs], €CITU UMEET, TO CKOJIBKO, U IIPOYee).

Pemate TekcTOBBIE 3amauM anreOpanvdeckuM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS ypPaBHEHUH,
HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMs, HEPABEHCTBA M MX CHUCTEMBbl JJIsi COCTABJIEHUS MaTEMaTH4ECKOU
MOJIEJIH PEaIbHON CUTYallMH MW NPUKJIAJHOMN 3a7a4i, HHTEPIPETUPOBATh IIOJyYEHHBIEC PE3YJIBTATHI B
3a/laHHOM KOHTEKCTE.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

CBoO0OHO oOmnepupoBaTh MOHATUAMHU: 3aBUCHUMOCTb, (YHKIMSA, TpapuK (GYHKUUHU, IpsMas
IPONOPLUMOHAILHOCTD, JINHEHHAs (QYHKIMs, oOpaTHasl MPOMOPLMOHANIBHOCTH, Napaboia, runepboia,
KyCOYHO-3aJlaHHAas (QYHKIIHSL.

UccnenoBars QyHkmuio 1o e€ rpaduky, ycTaHaBIMBaTh CBOMCTBa (YHKIMI: 00J1acTh
OTIpeieNIeHus, MHOXKECTBO 3HAUEHUH, HyIU (YHKLUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKU
BO3pacTaHus W YObIBaHMS, YETHOCTh M HEYETHOCTb, HAMOOJbIIEE M HAaWMEHbIIEEe 3HAYCHMUS,
ACUMIITOTHI.

Pacrnio3HaBaTh KBajpaTHUHYIO (QYHKIUIO 1O (Qopmylie, NPUBOIUTH MPUMEPHl KBaJAPaTUYHBIX
GyHKIMI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

OnpenensaTh MoOJIOXKEHHE Tpaduka KBaApaTUYHOH (YHKIMM B 3aBUCUMOCTH OT €&
KO3 (UIINEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIIMH, ONMUCHIBATh CBOMCTBA KBAAPATUYHON (QYHKIMH IO €
rpaduxky.

Hcnonb30BaTh CBOMCTBA KBAIPATUUHON (DYHKIIMH JUIs PELICHUs 3a1ay.

Ha npumepe kBagpaTudHoit GpyHKIMU cTpouTh rpaduk ynkuuu y =af(kx + b) + ¢ ¢ momorkio
npeoOpa3oBanuii rpaduka pyHkipm y=F(x).

WnmtoctpupoBaTh ¢ TOMOIIBI0 TpaduKa peaJbHYI0 3aBHCHMOCTh WJIM TpoIecc MO UX
XapaKTepUCTHKAM.

Apupmernyeckas 1 reoOMeTpHYECKasi MPOrpeccuH

CB000OIHO OTnEepHpOBaTh MOHATUSAMU: MTOCIIEA0BATEIBHOCTD, apu(PMeTUIECKasi U TeOMeTpUYecKas
IIPOrPECCUH.

3agaBaTh MOCJIEIOBATEILHOCTU Pa3HbIMU CIIOCOOAMU: OMMUCATENBbHBIM, TAOJMYHBIM, C IOMOIIbIO
(opMyIbI N-TO WieHa, PEKyPPEHTHBIM.

BbBINMONHATE BBIYMCIEHUS C HUCHOJb30BaHUEM GopMyn N-TO wWieHa apupMETHYECKOW U
reOMETPUUYECKON MPOrPeCCUiil, CYMMBI MIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPMHATHON TIOCKOCTH.

Pemare 3amaum, CBSI3aHHBIE C YHCJIOBBIMH IIOCJIEJOBATEIBHOCTSAMM, B TOM YHUCIE 3aJa4d U3
peanbHOMN )KU3HHU (C MCTIOIB30BAHUEM KAIIBKYIATOPA, IUPPOBBIX TEXHOJIOTHH).

30



Pacno3nasate u MNPpUBOAUTL MPUMCPBI KOHCYHBIX H 6€CKOHC‘-IHI>IX HOCJ’IGI[OB&TGHBHOCTCIZ,
OTPaHUYCHHBIX MOCJIEIOBATEILHOCTEH, MOHOTOHHO BO3PAaCTAIOIINX (yOBIBaIOmuX)
MOCJIEN0BATEIbHOCTEM.

HNmeTts mpeacraBieHHE O CXOJUMOCTU IOCIEIOBATEIbHOCTH, YMETh HAaxXOIUTh CyMMY
OCCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOTPECCUH.

[TpuMeHsTh METO1 MaTEMATHYECKON UHIYKIIUU PU PELICHUH 3a/1a4.
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TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3jiejioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne n/m Konrpoabnbie IIpakruueckue
NMPOrpamMMbI Bcero odpa3oBaTejbHbIE pecypchl
padoTshI padoThI
1 YUCJIA U BBIYUCJIEHNA. 11 1 0 bubnuorexa [JOK
ParnonanbHble yrcia (IOBTOPEHHE) https://m.edsoo.ru/7f415b90
5 OYHKIUNN. Koopauuater u rpaduki. 17 1 0 Bbu6moteka [JOK
OyHKIMN https://m.edsoo0.ru/7f415b90
3 AJITEBPAMYECKUE BbIPAXKEHUAI. 7 0 0 bubnuoreka [IOK
BrIpakeHus ¢ mepeMeHHbIMU https://m.edsoo.ru/7f415b90
4 YPABHEHI/UVI 1 CUCTEMBbI 10 1 0 bubnnorexa [IOK
YPABHEHUMU. Jluneiinbie ypaBHEHUsI https://m.edsoo0.ru/7f415b90
5 UNCJIA 1 BBIYUCJIEHUS. Crenens ¢ 5 0 0 bubnmorexa LIOK
HaTypaJbHBIM [TOKa3aTelleM https://m.edso0.ru/7f415b90
6 AJITEBPAMYECKUWE BbIPAXKEHUWAI. 23 1 0 bu6mmoreka IIOK
MHoro4eHb! https://m.edso0.ru/7f415b90
7 AJITEBPAMYECKUE BbIPAXKEHUAI. 14 1 0 bubnuoreka [IOK
®opMyIbl COKPAIIEHHOTO YMHOXEHUS https://m.edso0.ru/7f415b90
0 bubmuorexa [JOK
8 UM CJIA 1 BBIUUCJIEHUS. JenumocThb 10 0 https://m.eds00.ru/7f415b90
0 bubnmnorexa [JOK
o OYHKIHH. Jluneitnas dynxumns 16 1 https://m.edS(])lo.ru/7f415b90
YPABHEHH{I 1 CUCTEMBI ) 0 Butmiorexa [[OK
10 ;/pz‘:fiigm' CHCTEMBI THHCHHEIX 14 1 https://m.eds00.ru/7f415b90
1 [ToBTOpenue, 06001IeHNE, 8 1 0 bubnunoreka LIOK
cUCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 136 8 0
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[NPOT'PAMME

8 KVIACC
Konu4yecTBo yacos
HaumeHnoBaHue pa3aeioB U TeM DJleKTpoHHbIe (LM (ppoBbIE)
Ne n/m Konrposbuble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
YPABHEHUWA 1 HEPABEHCTBA.
1 20 1 1
HepasencrBa
5 UMCJIA 1 BBIYMCIIEHUA. KBagpaTHbiii 17 1
KOPEHb
3 YPABHEHUMA 1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUSA
4 AJI'EBPAMYECKUE BBIPAXKEHW L. 17 0
JpoOHO-palnoHaIbHbIE BEIPAXKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 0
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJI'EBPAMYECKUWE BBIPAXKEHM L. 14 0
Crenenu
8 UMCJIA U BBIYUCJIEHUA. lenumocThb 7 0
9 [ToBTOpenue, 06001IeHNE, 10 0
cHCTEMaTH3aInsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 4 1
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9 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIe (LM (POBbLIE)
n/n NMPOrpamMMbl Bcero Konrpoanneie  TIpaxrudeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 OYHKINN 25 1
5 YPABHEHUSA 1 HEPABEHCTBA. 15 0 1
KBanparHbie HepaBeHCTBa
3 YPABHEHUA U HEPABEHCTBA. o5 2
YpaBHEeHMUsI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUHN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 0 1
Crenenb ¢ pallMOHAIBHBIM [1OKA3aTEIEM
6 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 34 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 5 2
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPHUS»
HA YIJIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3eNioB IIKOJIBHONW MAaTeMaTUKHU, UMEIOIINIA CBOCH LIebI0
o0ecreynTh M3y4eHHUE CBOMCTB M pa3MepoB (UIyp, MX OTHOIICHWH W B3aWMHOE DPACIOJIOKEHHE,
ONHUpAeTCss Ha JIOTHYECKYI0, OKa3aTeIbHYIO JHHUIO. L[eHHOCTh M3ydeHHUsi T€OMETpHH Ha YpPOBHE
OCHOBHOTO 001iero o0pa3oBaHUsl 3aKIIOYaeTcs B TOM, YTO OOYYAIOIIUICS YYHUTCS MPOBOIUTH
JIOKa3aTelbHbIE PACCYKJCHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHs, JOKa3bIBaTh WCTHUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAMUTH PACCYKICHUS «OT MPOTHBHOTOY,
OTJMYaTh CBOMCTBAa OT MPHU3HAKOB, (OpMYIHpOBaTh OOpaTHBIE yTBepxkaeHHs. Ocoboe 3HaueHHE
JoKa3aTeNbHAas TUHUS UMEET JJIsl yIITyOJIEHHOTO U3yUeHUSI MAaTEeMAaTHUKH.

Llenbto M3ydeHHsI TEOMETPUH SBISIETCS UCIIONIB30BaHUE € KaK MHCTPYMEHTA NP PEIICHUH KaK
MaTeMaTHYECKUX, TaK W MPAKTHUYECKUX 3334, BCTPEUAIOIIUXCA B peaibHOW KM3HU. OOydaromuiics
JOJIKEH HayYUThCS OMPEENIATh TEOMETPHUECKYIO (PUTypy, OMUCHIBATH CIIOBAMU YEPTEK WU PUCYHOK,
HAWTH TUIOMIAh 3€MEJIBHOTO Y9aCTKa, PACCUUTHIBATH HEOOXOAUMYIO JITHHY ONTOBOJIOKOHHOTO KaOems
Wi TpedyemMble pa3Mepsl rapaxa AJjisi aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTEIbHASL
JVHUS B U3ydeHHH reometpun. [Ipu pemennn 3aqad MpakTHYECKOTO XapaKkTepa 00yJaronuicst yIuTces
CTPOUTh MaT€MaTHYECKUE MO pPEaJbHBIX >KU3HEHHBIX CUTYallMi, MPOBOAMUTH BHIYUCICHHUS U
OLICHUBATh aJICKBATHOCTbH MOJIYYSCHHOTO pe3yJIbTaTa.

OcoOeHHOCTh y4eOHOro Kypca yriayOJE€HHOrO H3y4eHHS TE€OMETPHH COCTOMT B TOM, 4YTO
oOyuJaroruecs: He MPOCTO 3HAKOMSTCS C OMpPEeIEHHBIMU MOHATUSAMHU, @ YBEPEHHO OBIIAJICBAIOT UMH.
CymiecTByronme TeMbl TPOTpaMMbI 0a30BOT0 Kypca TEOMETPHH H3y4aroTcs Ha Ooinee TiyOOKOM
YpOBHE, a oOyuarouyecs NpruoOpeTaroT YMEHHMs, TOMOTal0I1e UM YBEPEHHO MPUMEHSTh CBOM 3HAHMS
HE TOJBKO B MaTeMaTHKe, HO M B CMEXHBIX IMpeaMeTax, mpexae Bcero ¢pusnke u MHPOpMaTuke, a
TaKXke MOJIb30BaThCs MOTYYEHHBIMU 3HAHUSAMHU IIPU PELICHUN MPAKTUYECKUX 3a]1ay.

CormacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wusydaercss YriIyOn€HHBIM y4eOHBIH Kypc
«['eomerpusi», KOTOpBIM BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3lenbl cojepxkaHus: «Hauana
reomMeTpun», «ITpeyronbHukn», «OKpyKHOCTbY», «YUeTbpéxyronbHukmn», «llogobue», «neMeHTHI
Tpuronomerpuny, «llnomamu», a Takxke «Merton koopauHat», «Bektopw», «lIpeobpazoBanus
IUIOCKOCTH.

Ha nsyuenue yuebHoro kypca «I'eomerpusi» orBoautca 306 yacos: B 7 kiacce — 102 gaca (3
yaca B HeJlento), B 8 kiacce — 102 gaca (3 gaca B Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).
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COIEPKAHUE OBYYEHMUSA

7 KIIACC

Hauyana reomerpun

Hcropust BOZHMKHOBEHHS M pa3BUTHUS reoMeTpuu. HavanbHble moHATHS reomerpuu. Touka,
npsimasi, OTpe30K, J1yd. [loHsTHe 00 akcruoMme, TeopeMe, 10Ka3aTeIbCTBE, ONPEAEICHHUH.

B3auMHoOe pacrionokeHrne TOYeK Ha NpsMOM. M3MepeHue NIuHBI OTPE3Ka, PACCTOSHHE MEKIY
TOYKaMH.

[Tonynnockocts U yros. Buasl yrios. M3Mepenne BelMuuH yrioB. BepTUKalbHBIE U CMEXHBIE
yrael. [lapannensHele 1 nepneHANKYIApHbIE IpsMble. PaccTosiHue OT TOUKM 10 npsMol. buccekrpuca
yria.

Jlomanas. Buapl nomansix. [nuHa somaHoil. MHoroyrojibHukH. IlepuMerp MHOTOyrojbHHUKA.
[ToHsTHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYI'OJIbHUKAX.

[TepBuuHbIe peACTABICHUS O PABEHCTBE (PUTYpP, UX PACIIONOKEHUH, CHMMETPHUH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUI U TOCTPOCHUM.

TpeyroibHuKu

Bunpl TpeyroabHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYIOYTOJIbHbIE, PaBHOOEIPEHHBIE,
paBHOCTOpOHHHE. Menuana, OUCCeKTpUca U BICOTA TPEYTOJIbHHKA.

PaBenctBo TpeyronbHukoB. IlepBblii W BTOpPOM NPU3HAKM pPABEHCTBA TPEYrOJbHUKOB.
PaBHOOeIpeHHBIE TPEYTONIBHUKN U MX CBOWCTBA. [Ipu3Hak paBHOOEAPEHHOTO TPEyrojbHHUKA. TpeTHid
MIPU3HAK PABEHCTBA TPEYTOJbHUKOB.

CooTHomIEHHS MEXAy CTOPOHAaMH M YrjamMu TpeyrojpHuka. HepaBeHCTBO TpeyrojibHUKA.
HepaBeHcTBO 0 InMHE IOMaHOM.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoi cummerpuu. Ilpumepsl cummerpuu B
OKPY’KaIOIIEM MUpE.

[apanneabHbie npsiMbie. CyMMa yrjiOB MHOTOYTO0JIbHHKA

[TapamnenbHOCTh TPSAMBIX, HCTOPUYECKHME CBEIEHUS O IocTynare EBkiauma u o ponu
Jlo6aueBCKOro B OTKPHITUN HEEBKIINI0BOU reomeTpun. CBOMCTBA M MPU3HAKY MAPAJIIEIbHBIX MPSAMBIX.
Cymma yrioB TpeyrojbHuka. Buemmnue yrael TpeyroigbHuka. CymMma BHYTPEHHHMX YIJIOB
MHOT'OYIOJIbHUKA ¥ CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroJibHBIE TPEYTroOJIbHUKHU

[Ipu3Haky paBeHCTBA MPSAMOYTOJbHBIX TPEYTrONbHUKOB. lleprneHauKkynsip W HaKJIOHHAs.
CBolicTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K runorenyse. lIpsamoyrosnbHblil
TPEYroJbHUK C yriioMm B 30°.

Oxkpy:kHOCTH

[ToHsATHS OKPY)KHOCTH W Kpyra. DJIEMEHTbl OKPYXHOCTH M Kpyra: LEHTp, paauyc, Tuamerp,
XopAa, uX CBoiicTBa. B3anMHOE pacrnosiokeHue OKpyKHOCTH M npsiMoil. KacatenbHasd u cexkymas K
okpyx)HOCTH. OKpY>XHOCTb, BNHMcaHHas B yroi. llpocreiiiine mocTpoeHus ¢ MOMOIIBI0 LUPKYIS U
JIMHEUVKH.

I'eomeTpuuyeckne MecTa TOYEK

[TonsiTe o0 TreoMeTpUYEeCKOM MecTe ToueK. lIpuMepbl TeoMEeTpHYecKHMX MeCT TOYeK Ha
IUIOCKOCTH. brccexkTpuca yria u cepeilMHHBIN NEPIEHIUKYIAP K OTPE3KY KaK N'€OMETPUUECKHE MECTa
Touek. OnucaHHass OKPYXHOCTh TPEYrojbHUKA, €€ LEeHTp. MeToJl reoMEeTpUYeCKUX MECT TOYEK MpH
pemiennu reomerpuueckux 3anad. CII3 u I'TI3-9. Camapckuii noAIIMITHUKOBBINA 3aBOJ

IHocTpoeHusi ¢ MOMOIIBIO HUPKYJIA U JJUHEHKH

Hcropuueckne cBenenus. OOOCHOBaHMS MPOCTEHINIMX IMOCTPOSHHM, JTambl 3aaydl  Ha
IIOCTPOEHUs, PEILICHKE 3a1a4 Ha IOCTPOEHUE LIUPKYJIEM U JINHEUKOM.

8 KUIACC

YeThIpEXyroabHUKHA

[TapannenorpamMM, ero Mpu3Haku U cBoicTBa. [IpsAMOyroapHHUK, poMO, KBaapaT, UX MPU3HAKU U
cBorictBa. Tpameumsi. PaBHOOenpeHHast Tpamenwsi, € CBOWCTBA M TpHU3HAKU. [IpsmoyrosibHas
Tpaneuus. CpeaHss IMHUS TpaneLuuu.
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Cpenssii nuHUS TpeyrojiibHUKa. MeTon yIBOEHMsT MEIuaHbl TpeyroibHHKA. Teopema o
MIEPECEUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema ®aneca, TeopeMa O NPONOPLUOHAIBHBIX OTpe3kax. Teopema BapuuHboHa [u1s
IIPOU3BOJIBHOT'O YETBIPEXYT OJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIC (PUTYPHI.

IMoxo0ue

[Tonobue TtpeyronbHUKOB, Kod(hduuueHnt momodus. Ilpu3Haku 1MOAOOHS TpPEYrOJBHUKOB.
[Ipumenenue 1ogo0us Ipu pelIeHUH FEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

IInomann

[Tonsitre o mnomaau. CBoiicTBa momaaei reomerpudeckux ¢uryp. [pocreiimme Gopmysst
JUISL TUTOIAJM TPEyrojibHUKa, Mapajuienorpamma, pomOa u Tpaneuuu. [lnomanu nomobHbIX ¢uryp.
OtHoleHue Iiouiasel TpPeyrojabHUKOB. [IpuMeHeHHe NOydyeHHBIX 3HAHMW B KU3HU. Boipkckas
KapTOHHas MaHy(]akTypa»

Teopema Iludgaropa

Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu pemeHnn NpakTUYECKUX 3a7ad.

JJieMeHThl TPUTOHOMETPHH

CuHyCc, KOCHMHYC, TaHF€HC M KOTAHI€HC OCTPOTO YIJla HPSIMOYTOJIBHOIO TpPEYroJibHUKA.
Tpuronomerpuueckre ¢yukiuu yrimoB B 30°, 45° u 60°. IlponopruoHaabHBIE OTPE3KH B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYTOJIbHUKH, CBA3aAHHBIE C OKPYKHOCTBHIO

BrnucanHble 1 HEHTpAJIBHBIE YIUIBI, YTOJ MEXY KacaTelIbHOW U XOPAOH. YTJbl MEXAY XOpAaMHU
U CeKyIMMH. BricaHHble U ONMCaHHbIE OKPYKHOCTH TPEYrOJIbHUKA U YEThIPEXYTrobHUKU. CBOMCTBA
Y MIPU3HAKK BIMCAHHOTO YEThIPEXYroyibHUKA. B3auMHOe pacronoxkeHue IByx okpyxxHoctel. Kacanue
OoKpy>kHOCTel. O011I1e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Pemenue TpeyroibHMKOB

Cunyc, xocuHyc, tanredc yrioB oT 0° no 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
®opmynsl npuBencHUs. Pemenne TpeyronbHUKoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYcOB. Pemenue
IIPAKTUYECKUX 3a/lad C MCIIOJIb30BAHMEM TEOPEMBI KOCHHYCOB M TE€OpEMBI CUHYCOB. Pemienue 3agau
r€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue ¢GopMyibl s IUIOMAAM TpPEyrojbHMKA, MNapaiesorpaMMa, pomoa,
tpaneuuu. Popmyna ['epona. Dopmyna MmIomaan BEITYKIOTO YE€THIPEXYTOIbHUKA.

ITopo0ue TpeyronbHUKOB

Xopael ¥ MOJO0HBIE TPEYTOJIBHUKU B OKPYKHOCTH. TeopeMa 0 MpOU3BENECHUH OTPE3KOB XOp,
TEOPEMBI O IIPOU3BENECHNN OTPE3KOB CEKYIUX, TEOpEMa O KBajJpare KacareabHoW. [IpumeHenue npu
peleHnu reoMmeTprudeckux 3agad. Teopembl UeBbl 1 Menenas. [lonsitue o romoteTum.

MeToa KoOpaAUHAT

VYpaBHeHHe NpPSIMON Ha IUIOCKOCTH. YTJIOBOM KO3(QQHUIMEHT U CBOOOAHBIM YJEH, WX
reoMerpuueckuid cmbicia. [lapamiensHOCTh W MEPHNEHAUKYISPHOCTh MPSAMBIX (4Yepe3 yIiIoBOM
K03 pULIHEHT).

VpaBHeHHe OKpyKHOCTH. Haxoxk/eHHne nepecedyeHnid OKpyKHOCTEH U MPSAMBIX B KOOPJIWHATAX.
dopmyiia paccTosHUSA OT TOUKU 70 mpsiMoii. [Inomanes napanienorpaMma B KOOpAUHATAX, MOHATHE 00
OpUEHTUPOBaHHOW Iuiomanu. lIpuMeHeHne MeToza KOOPAMHAT B INPAKTUKO-OPUEHTHUPOBAHHBIX
TEOMETPUYECKHX 3a7adax.

BekTops!

Bekropsl Ha mnockoctd. ClOKEHHE W BBIYATAHUE BEKTOPOB — IIPAaBHJIA TPEYTOJIBHHKA U
napajuiesorpaMMa. Y MHOXKEHHE BeKTopa Ha uucio. Koopaunarsl BekTopa. Cil0KEeHHE W BbIUUTaHHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4KCIO B KoopauHaTax. IIpumMeHeHne BeKTOpOB B (PU3MKE, LIEHTP
macc.

[TonsitTue o ©Oa3uce (Ha TUIOCKOCTH). PasnmokeHust BekTOpoB 1o Oasucy. CxamsipHOe
IIPOU3BEICHUE BEKTOPOB, TI'€OMETPUYECKHIM CMBICII W BBIPAXKCHHE B JEKAapPTOBBIX KOOpAMHATAX.
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JucTpuOyTUBHOCTh CKANAPHOTO Tpou3BeaeHUs. CKalsIpHOE TPOU3BENEHHE U MPOCIMPOBAHUE.
[IpuMeHEHNE CKaNApHOTO IPOU3BEIEHUS BEKTOPOB [UIsl HAXOXKACHUA NIIUH U yrioB. PenicHue
F€OMETPUYECKHX 3a/1a4 C IIOMOIIBIO CKAJISIPHOTO IIPOU3BEICHMUS.

JITMHA OKPYKHOCTH M IIOINAAb Kpyra

[IpaBuibHBIE MHOrOYroiabHUKHU. [[nuHa oOkpykHOCTH. ['pagycHas M paauaHHas Mepa yria,
BBIUNCJICHHE JUIMH Oyr OKpy:kHOcTel. [lnomans kpyra, cexropa, cermenTa. Mcropuyeckue cBeneHus
00 M3MEpEHNH JUIMHBI OKPYKHOCTH U IJIOLIAIN Kpyra.

J{BHKEeHHUS MII0CKOCTH

IlentpanbHas cummMetpus. LlenTpanbHo-cummerpuuHsbie ¢purypsl. [ToBopor. OceBast cumMmMmeTpusi.
@urypsel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapaiienbHsiii nepeHoc.

[Tonstue nBwxeHus u ero cpoiicTBa. PaBeHcTBO ¢uryp. IIposBiaenus cuMMeTpun B MpUPOJE,
KUBONMCH, CKYJbIType, apxurekrype. Komnosunum [BuxkeHuil (mpocTeilline MpUMeEpHI).
[IpuMeHeHnE B TEOMETPUYECKUX 3a7a4dax

NPEJIMETHBIE PE3YJIbTATHI

K koHIty 00y4enust B 7 KJIacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Pacnio3naBaTh M3yueHHbIE reOMeTpUUECKUe (DUTYPBI, OMPEIENATh UX B3aUMHOE PAaCIOIOKEHHE,
u300paxarb reoMeTpuueckue (GUrypbl, BBIIOJHATH YEPTEXKH MO YCIOBUIO 3amaud. 3mepsrsb
JMHENHbIE U YTJIOBbIE BEIMUMHBI. PemaTs 3a1aun Ha BBIYMCICHUE UTMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenarb NpUKUAKY M OLIEHKY JIMHEWHBIX M YIJVIOBBIX BEJIMYHMH MPEIMETOB B PEANbHOW KU3HW,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyarh pasMepbl 3THX OOBEKTOB 110 MOPSIIKY BETUUUHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.

[Tonb30BaTbcs IMpHU3HAKAaMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BaTh NMPU3HAKU U CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUU 3a]1ad.

ITpoBOAUTH TOTMYECKHUE PACCYXKIECHHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMKM PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIHaHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NMPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIECHUH FTEOMETPUUECKUX 3aad.

OnpenensaTh NapajuIeIbHOCTh IPSIMBIX C TOMOULIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIlasl.
Onpenenars napajjieNbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHMI OT TOYEK OJIHOM MpsSMOM
J10 TOYEK JPYrod MpsSIMOM.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOoAWTH BBIYUCIEHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HA4YCHHs YIJIOB B
F€OMETPUYECKUX 3a/1a4ax C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYIOJBHMKOB M MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUU JIBYX MapajlIeNbHBIX MPSAMBIX Cekylieil. Pemars
MIPaKTUYECKHE 3a7a4X Ha HaXO0KJICHNE YTJIOB.

Bnaners monstuem reomerpuyeckoro mecra touek (I'MT). Onpenensts OuccekTpucy yria u
CEpEeIMHHBINA NEPIEHINKYISAP K OTPE3Ky Kak reoMeTpuueckre Mecta Touek. [lonb3oBarbes moHITHEM
reomerpuueckoro mecra Todek (I'MT) mpu mokaszarenbcTBE T€OMETPHUECKUX YTBEPXKIECHHH M NpH
penieHny 3a1ay.

@opMyIUpOBaTh OMpENeIeHUs] OKPYXHOCTH M Kpyra, XOpAbl U JHUaMeTpa OKpPYKHOCTH,
YBEPEHHO BJaJIETh MX CBOMCTBAMHU. YMETh JI0Ka3bIBaTh M MPUMEHATH 3TU CBOMCTBA NPHU PEILICHUU
3a/1a4.

Bragers nmoHATHEM OMMCAHHON OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HaXOAWUTh €€ LIEHTP.
Jloka3pIBaTh M UCIOJIB30BATH (DAKTHI O TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECceKatoTCs B
OJIHOH TOYKE, M O TOM, YTO CEPEANHHBIE IEPIIEHIUKYIISPBI K CTOPOHAM TPEYroJIbHUKA IIEPECEKAIOTCS B
OJTHOM TOYKE.

Brnaners  moHsATHEM ~ KacaTeIbHOM K  OKPY)KHOCTH,  TIOJIb30BaThCA  TEOPEMOM O
NEPIEHAUKYJIAPHOCTH KacaTeJIbHOM M paaMyca, IPOBEAEHHOIO K TOYKEe KacaHus. JlOoKa3bIBaTh
PaBEHCTBO OTPE3KOB KAacaTENIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJHON TOUKH, U IPUMEHSATH 3TO B
pELIEHNH TEOMETPUUECKUX 3a4au.

Jloka3plBaTh M NOPUMEHATH NPOCTEUIINE TIE€OMETPUYECKHME HEPABEHCTBA, IIOHUMATh UX
IIPaKTUYECKUM CMBICIL.
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HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C TIOMOIIBIO MUPKYJIA U JIMHEHKH.

K xoniy o0y4yenus B 8 kj1acce 00y4Jaromuiics MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Pacmo3naBaTte OCHOBHBIC BH/JIbI quBIpéxyFOJIbHI/IKOB, HUX DOJICEMCHTHBI, IIOJIB30BAaThCA HX
CBOMCTBaMM TMpU pELICHUH TeOMETpUYEeCKMX 3anady. Pa3nuuath TmNpu3Haku U CBOMCTBa
napajuenorpaMma, pomoa M mpsiMOyroJbHHKA, TOKa3bIBaTh UX U YBEPEHHO MPUMEHSThH MPHU PELICHUN
FeOMETPUUECKUX 3aJ1au.

Hcnonp30BaTh CBOMCTBA TOUKH [IEPECEUEHUSI MEAMAH TPEYTOJIbHUKA (LIEHTpa Macc) B pELICHUU
3az1ad.

Bnaners nonstueM cpeiHel JMHUM TPEyrojibHUKAa W TpameluH, MPUMEHSATh X CBOWCTBA MpU
peueHun reoMeTpudeckux 3anad. Mcnons3oBate Teopemy Daiieca U TeOpeMy O IPONOPLMOHAIBHBIX
OTpe3Kax, MPUMEHATh UX Ul PEIICHUs MPAKTUUYECKHUX 3aj1au.

Pacnio3naBate 1eHTpanbHO-CUMMETPUYHBIE (PUTYPBI M UCIIOIB30BATh UX CBOMCTBA MPH PEIICHUN
3ajad.

BJIaIleTI) IIOHATUAMHA HOI{O6I/I$I TPCYroJILHUKOB, KOE)(b(bI/IIII/IeHTa HOI[O6I/I$I, COOTBECTCTBCHHBIX
JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MIMeTh mpencTaBieHHe O NpeoOpa3oBaHUU MOJO0US U O
nonobubix ¢urypax. Ilomp3oBaThcs npHU3HAKaMU TMOAOOUS TPEYroJbHUKOB MPU  PELICHUU
TCOMETPHUICCKUX 3aaad. I[OKa?,BIBaTI) u IIPUMCHATH OTHOLICHUA IMPOMOPUUOHAIIBHOCTH B
MPSIMOYTOJIBHBIX TpeyrojbHuKax. [I[puMeHsTh mogobue B MpakTUYECKUX 3aauax.

BeiBoguTe ¥ ucnosib30BaTh  mpocTeimme  GOpMyJbl IS IUIOHIAAM  TPEYTroOJIbHHKA,
napajuieiorpaMma, pomOa U Tpamenuu. Beuucnarte  (pa3NUyHBIMEA - CIIOCOOAMM)  IUIOLIA/b
TPEYroJbHUKA M TUIOMIAAX MHOTOYTOJBHBIX (GUTYp (NOJB3YACh, TJe HEOOXOAMMO, KaJIbKYIATOPOM).
3HaTh OTHOILIEHUE IUIOMIA[eH MOJOOHBIX (UIYp M NPUMEHATh MpH peuieHuH 3anad. [IpumeHsTsh
MOJTy4YEHHBIC YMEHHUSI B IPAKTUYECKUX 3a/1adax.

[Tonb3oBatbes Teopemoi I[ludaropa nis pemieHus reOMETPUYECKMX M NMPAKTUYECKUX 3aj1ad.
CtpouTh MaTeMaTHYEeCKyI0 MOJIETb B IMPAKTHUYECKUX 3aJadyax, CaMOCTOSITENbHO JeJaTh YEepTEX U
HaxXoJUTh COOTBCTCTBYIOIIUC NJIWHBI.

BnaneTe NmoHsATHEM BIMCAHHOTO M LIEHTPAIBHOIO yIia, YIrjla MEXJIy KacaTellbHOW U XOpJIoH,
ONMCAaHHOW M BIIMCAHHOW OKPYKHOCTH TPEYTOJIbHUKA U YETBIPEXYIOJIbHHUKA, IPUMEHSTh UX CBOMCTBA
P PELLIEHUH 3a/1a4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOMTh MATEMAaTHYECKUE MOJENH I 3a]a4
peanLHoﬁ JKU3HU HW TPOBOJUTH COOTBETCTBYIOIIMEC BBIYUCICHUA C MPUMCHCHHUEM HOI[06I/I$I n
TPUTOHOMETPHH (TIOJB3YSCH, I1Ie HEOOXOAUMO, KAIbKYISTOPOM).

K koH1y o6yuenus B 9 kjacce o0yyaromuics MoNyduT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPBIX YIJIOB, YMETh HAXOJUTh C HUX IOMOIIbIO
pas3JInYHbIE FJIEMEHTHI IPSMOYTOJILHOTO TPEYTOJIbHUKA («peIIeHUe MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY).
HaxoauTs (¢ moMonipio KalnbKyasTopa) JUTHHBI U YTJIbI ISl HETaOJIWYHBIX 3HAUEHUH.

[Tonp3oBatbest opMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUUECKUM TOXIECTBOM JIJIS
HAaXO0KJICHUs COOTHOIIEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETNYNHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IPUMEHATH MX Ul HaXOXICHUS
pa3IMYHBIX 2JIEMEHTOB TPEYIOJIbHUKA («PEILIEHUE TPEYrOJbHUKOBY), NIPU PEIIEHUU T'€OMETPUUECKUX
3a1a4. [IpumMeHsATh mony4eHHble 3HaHUS [TPU PEIICHUN TPAKTUYECKHX 3a/1a4.

IIpuMeHATH TPUTOHOMETPHUIO B 3aJadax Ha HAXO0XKACHHUE IUIOLIAAU, BBIBOJUTH WU BIAACTh
TPUTOHOMETPUUYECKUMH  (OpMyJIaMu Ul IUIOIAAM TPEYroJIbHUKA, IapajuienorpaMma, pomoa,
Tpamnenuy, BBIBOAWTH U TNPUMEHATh ¢opmyny [epoHa u ¢opmyry ans IIJIOMIAIU BBITYKIOTO
YeTBIPEXYTOJILHUKA.

MMeTs npeacTaBiaeHUue O TOMOTETHH, IPUMEHSATDH B IPAKTUYECKUX CUTYaLUsAX.

Hcnonb3oBats Teopemsl UeBsl 1 MeHenas Ipyu peleHnn 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIUIAX, YIVIAX MEXAY XOPAAMU (CEKYILUMU) U yTJIe MEKIY
KAcaTeJIbHOM U XOPAOW IIPU PEIIEHUN N€OMETPUYECKUX 3a1ad. JJoKa3pIBaTh U MPUMEHITH TEOPEMBI O
IIPOU3BEICHUHN OTPE3KOB XOPJ, O MPOU3BENCHNUN OTPE3KOB CEKYILHX, O KBAaIpaTe KacaTeIbHOM.
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Brnaners moHsATHEM KOOpIMHAT HA IJIOCKOCTH, pabOTaTh C YpaBHEHUEM IPSIMON HA TIOCKOCTH.
Brnaners noHsaTHsAMHU yrioBoro Ko3g@UIMEeHTa U CBOOOAHOIO WIEHA, IOHUMATh UX F€OMETPUUYECKHUM
CMBICII ¥ CBSI3b YIJIOBOTO KOA((HUIMEHTa C BO3pACTaHUEM M YObIBAaHHEM JIMHEHHON (YHKIUH. YMETh
pelaTb METOAOM KOOpAMHAT 3aJlaud, CBA3aHHBIE C MAapaJICIbHOCTBIO M IEPIEHIUKYISIPHOCTHIO
NPSMBIX, IEPECEYCHUEM MPSAMBIX, HAXOKJCHUEM TOUEK MepeceueHusl.

BeiBoguTh M BiazeTh ypaBHEHHEM OKpyxXHoOcTH. lcmonb3oBaTh MeTOJ KOOpAMHAT Ul
HAXOXKJICHUS MePeceUYeHU OKPYKHOCTeH M MpsMbIX. BraneTs ¢opmynaMu pacCcTOSHUS OT TOYKU IO
OpsSMOM, TUIOMANM TMapajuieiorpaMMa B KOOpDAHMHATaX, HWMETh MOHATHE OO0 OpUEHTHPOBAHHOU
wiomaay. Ilomp3oBaTbcs METOAOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTh €ro IpH pelleHHH
TEOMETPUYECKUX W  TPAKTHYECKUX 3amad. [IpuMeHSATHP METOA KOOpAMHAT B  IPAKTUKO-
OpPUEHTHPOBAHHBIX F€OMETPUUECKUX 3ajayax.

Brnaners moHsTHEM BeKTOpa. YMETh CKJIAJbIBaTh M BBIYUTATH BEKTOPHI, YMHOXKATh Ha YHCIIO,
BJIAJICTh IPAaBUJIAMHU TPEYTOJbHUKA U MapajuiesorpaMMa. Bianers npakTHdecKMMU MHTEPIIPETALUsIMU
BEKTOPOB. YBEPEHHO II0JIb30BAaThCSI KOOPAWHATAMHU BEKTOpa. Biajerh Clio)keHHEM U BBIYUTAHHEM
BEKTOPOB, YMHO’KEHHEM BEKTOpA HA YUCJIO B KOOPAUHATAX.

HNmets mnpexacraBieHue o Oasuce (Ha IulockocTH). PackiaipiBaTh BEKTOpbl IO  0Oasucy.
PacknaneiBaTh BEKTOPHI CHJI C TOMOMIBIO MPOCIMPOBAHUS M TPUTOHOMETPUYECKUX COOTHOIICHUH.
[TprMeHATDH MoydeHHbIE 3HaHUS B IPOCTEHIINX (PU3NYECKUX 3a/1auax.

Brnaners TOHSATHEM CKaIsPHOTO TPOU3BENEHHS BEKTOPOB, TMOHUMATh €ro T'€OMETPUYECKHUN
CMBICII M YBEPEHHO TIOJb30BATHCS €ro BBIPAKEHUEM B JEKapTOBBIX KOOpJIMHATaxX. 3HATh
TUCTPUOYTUBHOCTh CKAJSIPHOTO TPOW3BEICHHS W €ro CBsA3b C MpoenupoBaHueM. [IpumeHSTH
CKaJIIpHOE IIPOU3BEACHNE BEKTOPOB JUIsl HAXOXKACHUS JAJIMH U YIioB. Pemars reoMmeTpuyeckue 3a1auu
C TOMOIIbIO CKaJSIPHOrO Npou3BeAeHus. lcnosiab3oBaTh CKAJIIPHOE IPOU3BEJCHHE BEKTOPOB B
anreOpandecKkux U PU3NIECKHUX 3a/1a4dax.

Brnaners MOHATHSMH TPaBUJIBHOIO MHOTOYIOJbHHMKA, JJIUHBI OKPY)KHOCTH, JJIMHBI JyT'H
OKPY)KHOCTH W PaJiaHHOW MepbI YIJia, BBIYUCIATH IUIONIAb Kpyra U ero yacteid. [loHumMarb cMbIct
yucna n. [IpuMeHsTh MoMyyeHHbIEe YMEHUS MPHU PElICHUH MPAKTUYECKUX 3a]ad. 3HaThb UCTOPUYECKHE
CBe/IeHUS 00 M3MEPEHUH JITTHHBI OKPYKHOCTH U TUIOIIAIN KPyTa.

Hmets mpezacTaBieHue o MpeodOpa3oBaHUU IJIOCKOCTH, O JIBMKEHHUAX. HaxoIuTh ocH, LIEHTPHI
CUMMETpUU (UTryp, LEHTpPHl IMOBOPOTA, HAXOJUTh KOMIO3MIMH MPOCTEHIIMX NpeoOpa3oBaHU.
[TpuMeHsTh MBUKEHNUS TUTOCKOCTH MPH PEIICHUH T€OMETPHUYECKHIX 3a7ad.

[TpuMeHATHh MOTyYeHHbIE 3HAaHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJIENN Ul 3a/1ad
peabHON JKU3HU W TPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHHS C TPUMEHEHHEM TOI00HS |
TPUTOHOMETPUUYECKUX (PYHKLUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KabKYIATOPOM).
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TEMATHYECKOE INTAHUPOBAHHME

7 KUIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM udposbIe
Ne n/m pasi Konrpoabnbie IIpakruueckue (1rpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
H T i
1 rei)lllv[ag: ;eqoehc/:llizllzﬂ(;lnr piff/lel:lxmgjoﬁcma 28 1 0 bubmorexa HOK
p P ' https://m.edso00.ru/8866b724
H3MepeHI/IC TCOMCTPHUICCKUX BCINYNH
0 bubmuoreka [JOK
2 TpeyromsHuKH 19 ! https://m.eds00.ru/8866b724
3 [TapamnensHocTs. CymMMa yriioB 15 1 0 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
0 bubmuorexa [JOK
4 Hpsmoyrombibie TpeyronbHHKH ! 0 https://m.eds00.ru/8866b724
5 ['eomeTpryeckue HepaBeHCTBA 5 1 0
o octhb. ['eome €CKHe MecTa 0
6 Tolilpe}llcmllflocTTb OGHI/II\; 0121121;40 KzfoM I/ITK st 18 1 bubmorera [JOK
T p HIBIO IIHPKY. https://m.edsoo.ru/7f415e2e
1 JIMHCUKU
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIHS 10 0 1 bubmmorexa [IOK
3HAHUM https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 1
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8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m Konrpoubusie IlpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 YeTbIpEXyroJIbHUKH 22 1
2 IToxoOue 16 0
3 [Tnomans 16 1
4 Teopema [Iudaropa u Havana 18 1
TPUTOHOMETPHHU
5 VYTIBI ¥ 4eTHIPEXYTONBHUKH, CBSI3aHHBIE C 20 0
OKPY>KHOCTBIO
6 [ToBTOpenue, 0000IIeHUE, CUCTEMATH3AIHS 10 0
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 0
9 KJIACC
KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (UG POBDbIE)
Ne n/m Kourpoabuble IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTebHbIE pecypChl
padoThI padoThI
1 Pemenue TpeyroiabHIUKOB 22 1
2 [Too6ue TpeyroaIpsHUKOB 12 1
3 Meroa koopAauHaT 10 0 1
4 BexTopsl 20 1
5 JUInHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1
6 JIBYOKEHUS TITIOCKOCTH 10
7 [ToBTOpenue, 06001IeHNE, 12 1
cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 3
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «<BEPOATHOCTb "
CTATUCTUKA» HA YIJTYBJIEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIbBHAS 3AIINCKA

B coBpemeHHOM IU(PPOBOM MUPE BEPOATHOCTh U CTATUCTHKA IMPUOOPETAOT BCE OOJIBLIYIO
3HAYMMOCTh KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POJIU B 00Opa30BaHUM,
HE00X0MMOM KaxkaoMy 4enoBeky. Bo3spacraer uucino npodeccuii, npu oBiIageHUH KOTOPBIMU
TpeOyeTcst xopomras 0a30Basi MOATOTOBKA B OOJACTH BEPOATHOCTH M CTATUCTHKH, TaKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa30BaHMs W JUIsl YCHEIIHOW npodeccrnoHaIbHON
Kapbephl.

Kaxaplii 4enoBeK IOCTOSHHO IPUHUMAET PELIEHUS Ha OCHOBE HMEIOUIMXCA Yy HEro
NaHHbIX. J[7s1 OOOCHOBAHHOIO MPHUHATHUS PEIICHUS B YCJIOBUSAX HEJNOCTaTKa WM H30bITKA
uHpopmanuu HEOOXOJAUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MbIIUICHHE. VIMEHHO MO3TOMY BO3HHUKJIA HEOO0XOAUMOCTh (OPMHUPOBATH Y
oOyuaromuxcsi yHKIIMOHAIbHYIO IPAMOTHOCTD, BKJIIOUYAIOUIYIO B c€0s yMEHHE BOCIIPUHUMATD U
KPUTUYECKH aHAJIM3UPOBaTh MH(OpPMAIHIO, IPEICTABICHHYIO B Pa3InYHbIX (popMax, IOHUMATh
BEPOATHOCTHBIM XapaKTep MHOTUX pEAJbHBIX IPOLIECCOB W 3aBUCUMOCTEH, IPOU3BOIUTH
IIPOCTEHINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHM HpHUHIUNAMU cOopa, aHanmu3a u
NPEICTaBICHNS JaHHBIX W3 Pa3M4YHBIX c(hep XKU3HU OOIIeCTBa M rocynapcTBa npuolmniaer
oOyyaromuxcst K OOIIECTBEHHbIM HHTepecaM. M3ydueHue OCHOB KOMOMHATOPUKU Ppa3BUBAET
HaBbIKM OpraHu3aluu mnepedopa M MoJc4Y€Ta 4Yuciia BapUAHTOB, B TOM YHUCIE B MHPUKIIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMM TEOpHUH TpadoB CO3/1aET MaTeMaTUUYECKUH (yHAAMEHT JUIs
dbopMUpOBaHUS KOMIIETEHIIMM B o0sacT MHPOpPMATHKA U HUPPOBBIX TexHonoruu. Ilpu
U3Y4YEHUM CTAaTUCTHUKM U BEPOSATHOCTU OOOTaIlaloTCs MPEACTaBICHUS OOyYaroUIMXcs O
COBPEMEHHOM KapTMHE MHpa U METOJaX €ro HUcCleoBaHMs, (OpMUpPYETCS] NOHUMAaHHE POJIU
CTaTHUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpPMALMKM U 3aKJIaJbIBalOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B coorBercTBMM € JaHHBIMM LENSIMH B CTPYKType IIpOorpaMMbl y4eOHOro Kypca
«BepoATHOCTP M CTAaTHUCTHKA» OCHOBHOTO O0IEro oOpa3oBaHMs Ha YIIIyOJEHHOM YpOBHE
BBIJIETICHBI CIIEYIOIIME COJepKaTelibHO-MeToanueckue JuHuM: «lIpencraBnenne AaHHBIX U
onucaTeNbHasl CTaTUCTHKa», «BeposTHOCTB», «OneMeHTHl KOMOWHATOpHUKH», «BBenenue B
Teoputo rpadoBy», «MHOKecTBa», «JIoruKay.

Copnepxanne nuaun «lIpencraBieHne AaHHBIX W OMHUCATENbHAs CTAaTUCTUKA» CIYXKHUT
OCHOBOH 11 (hOPMUPOBAHMSI HABBIKOB pabOTHl ¢ MHPOPMALIMEH: OT YTEHUS U MHTEPIpETaLUuN
uH(popmaluu, TMpeAcTaBICHHOW B TabnuIax, Ha auarpaMmax u rpadukax, 10 cOopa,
IIPEJICTaBJICHNS U aHAJIN3a JJAHHBIX C MCIIOJIb30BAaHUEM CTAaTUCTHUECKHUX XapaKTEPUCTUK CPENHUX
u pacceuBanus. PaGotast ¢ naHHbIMH, OOy4aroluecs: y4arcs CUMTHIBATh MU MHTEPIPETHPOBATH
JaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaThb M KPUTHKOBATh MPOCTEUIINE TMIIOTE3bI, Pa3MBIILIATh
HaJ  (akTopamMH, BBI3BIBAIOIIMMU HW3MEHYMBOCTh, M  OILIGHMBAThb MUX BJIUSHHE Ha
paccMaTpUBaeMble BEJTUYHUHBI U ITPOLIECCHI.

WHTYyUTUBHOE  IpEACTaBICHUE O  CIy4alWHOW  M3MEHUYMBOCTH,  MCCIEJOBaHUE
3aKOHOMEPHOCTEM M TEHIEHLMI CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM [JIsi MU3YYECHHUSI TEOPUU
BEPOATHOCTENW. boiblIoe 3HAaYEHHE MMEIOT MPAKTUYECKHE 3aJaHus, B YACTHOCTH OMBITHI C
KJIACCMYECKUMH BEPOSATHOCTHBIMU MOJIEIISIMHU.
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[TonsiTHEe BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBAONoOAoOus ciydailHOro cooOwitus. [Ipum
M3Y4YEeHUU y4eOHOro Kypca 00ydarolmuecs 3HaKOMSTCS ¢ IPOCTEHIIMMU METOAaMU BbIUMCIICHUS
BEPOSITHOCTEH B CIy4yalHBIX SKCIEPUMEHTaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU MCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJISIOUIMMH CTaBUTh W pellath Oosiee CloXKHbIE 3afaud. B
yueOHBI KypC BXOAST HadallbHBIC MPEACTABICHUS O CIYYalHBIX BEIIMYMHAX W UX YUCIIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00YYaIOIINXCSl C MHOXKECTBAMH U
OCHOBHBIMH OIEpaIusMU HaJl MHOXKECTBAMH, pacCMaTPUBAIOTCS IPUMEPhI TPUMEHEHUs TpadoB
U DJIEMEHTOB TEOPUU MHOXKECTB Ul pEIICHUs 3a7ad, a TaKKe MCIIOJIb30BAaHUS B APYTUX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

Ha wm3yuenue ydeOHOro kypca «BeposTHOCTh M cTathcTHKa» oTrBoautcs 102 daca: B 7
kiacce — 34 gaca (1 gac B Henento), B 8 kiacce — 34 vaca (1 gac B Heneno), B 9 kinacce — 34 gaca
(1 gac B HEnEIIO).
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COJEPKAHUE OBYYEHUA

7 KUIIACC

pelncTaBiIeHUE NaHHBIX B BHJE TaOIUL, AMArpaMM. 3arojHEHHe TaOJull, YTEHUE U MOCTPOCHUE
CTOJIOMKOBBIX (CTONOYATBIX) M KPYroBBIX AuarpamMM. UYrTeHHe TpadUKOB peajbHBIX MPOIECCOB.
U3Bneyenne nudopmanuy U3 guarpamm U TabIull, UCIOIb30BaHUE U HHTEPIIPETALINUS JaHHBIX.

OnwucarenpHas CTaTUCTHUKA: CpelaHee apu(MeTHYecKoe, MeAuaHa, pa3Max, HauOoibliee |
HauMEHbIlIee 3HAYCHMsI, KBApTWJIM, CPEIHEe TapMOHHYECKOE, CpellHee TapMOHHUYECKOE YHMCIIOBBIX
JTAHHBIX.

[Tpumeps! ciay4yailHONH M3MEHYMBOCTU IIPU U3MEPEHUSIX, B MACCOBOM MPOU3BOJCTBE, TEHACHLIUN
U clydailHple KojeOaHus, TPYNIUPOBKA JAaHHBIX, MNPEICTABJICHUE CIy4alHON H3MEHYMBOCTH C
NOMOUIbIO AUATPAMM, YACTOThI 3HAYEHU M, CTATUCTUYECKASI YCTONUNBOCTD.

I'pad, BepummHa, pebpo. Crenenp BepmuHbl. Yucio pédep M cymMMmapHash CTEIEHb BEpIIHH.
[Tonsitue o cBs3ubIX rpadax. [lyru B rpadax. Lenu u nukier. O6xox rpada (iinepos myTh). [ToHsTre
00 opueHnTupoBanHoM rpade. Pemenne 3aay ¢ nomorisio rpados.

YTBepkaeHus U BbIcKasblBaHUsl. OTpULIaHUE YTBEPHKACHUS, YCIOBHbBIE YTBEPKACHUS, OOpaTHbIE
U PaBHOCWUJIbHBIE YTBEP)KJIEHUS, HEOOXOJIMMBbIE M JOCTATOYHBIE YCJIOBMS, CBOWCTBA M IPU3HAKHU.
[TpoTHUBOMONOKHBIE YTBEPKACHUS, JOKA3aTEIbCTBA OT IPOTUBHOTO.

CrnyyaliHbpli SKCIIEPUMEHT (OMBIT) U ciay4yaiiHoe coObITHE. BeposTHOCTh U YacToTa Ciay4yailHOro
coObITHs. POTb MajOBEpOSITHBIX U PAKTHYECKH JOCTOBEPHBIX COOBITHII B IPUPOE U B OOIIECTBE.

8 KUIACC

MHoxecTBO U MOAMHOXECTBO. [IpuMepsl MHOXKECTB B OKpykawoiieM mupe. Ilepeceuenue u
o0beMHEeHHe MHOXecTB. Jlumarpammbl Oiinepa. YucioBble MHOXecTBa. lIpuMepsl MHOXKECTB U3
KypcoB anredpbl u reoMmerpun. [lepedncienne 31eMeHTOB MHOXKECTB € MMOMOIIBIO OPraHM30BaHHOTO
nepebopa 1 npasuia yMHOKeHuUs. Dopmyna BKIIOUEHUSA-UCKITIOUEHUS.

OneMeHTapHble coObITHA. BeposTHocTH ciaydalHBIX COOBITHHA. OIBITBI C PABHOBO3MOXXHBIMH
3JIeMEHTapHbIMU COOBITUAMU. CryyailHbIi BBIOOD.

W3mepeHue pacceMBaHHs YHUCIOBOTO MaccuBa. Jlucmepcuss M CTaHIApTHOE OTKJIOHEHME
ymciioBoro Habopa. CBoiicTBa AMCIIEPCHM U CTaHAAPTHOIO OTKJIOHEHHUA. J/lparpammbl paccerBaHUS
JBYX HaOJI0JaeMbIX BeIUUYUH. JIuHeiiHast cBsI3b HA UarpaMMe pacCeuBaHUs.

Hepeo. JlepeBo ciyuyaiiHOTO 3KcniepuMeHTa. CBONCTBA 1€PEBbEB: €AMHCTBEHHOCTh IYTH, CBS3b
MEXJly YMCJIOM BepIIMH U uucioM pédep. Ilonarue o miuockux rpadax. Pemenue 3agay ¢ moMoIpko
JIEPEBHEB.

Jlormueckue coro3bl «M» n «MJIN». CBsA3b MEXAY JIOTUYECKUMHU COIO3aMHU M ONEpalsIMU HaJl
MHOXecTBaMU. VIcroap30BaHne IOTHYECKUX COI030B B anreodpe.

CrnyuaiiHble cOOBITHS KaK MHOKECTBA 3JIEMEHTApHBIX cOObITUH. [IpoTHBOMONOXKHBIE COOBITHS.
Omnepanyu Haja coObITUIME. DOpMYyIIa CIIOKEHHS BEPOSATHOCTEH.

[TpaBmiio yMHOXXEHHS BEpOSITHOCTEH. YcloBHas BeposTHOCTh. IIpencraBieHue ciaydailHOro
JKCIIepUMEHTa B BUJIe AepeBa. HezaBucumsbie coObITHS.

9 KIIACC

KomOunartopnoe mnpasuino ymHokeHus. IlepectanoBku u Qaxropuan. HYucino coueTaHuil u
tpeyronpHuk Ilackans. CpoiictBa uyucen coueranunii. bunom Herlotona. Pemenue 3agau ¢
UCIIOJIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposATHOCTh. CitydaiiHbIN BBIOOP TOUKU U3 (PUTYPHI Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH.

Hcneitanus. Yenex u Heynada. Cepust ucnblTaHUR 10 nepBoro ycmnexa. Cepusi MCIIBITaHUI
bepuymnu. BepostHocTr coObiTuii B cepun ucnbitannii beprymmn. CioydaiiHpIi BEIOOP W3 KOHEUHOTO
MHO’KECTBA.
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CrnyualiHas BenuMYMHA M pacrpefeiieHue BeposTHocTe. Ilpumepsl ciydallHBIX BEJIMYMH.
Baxxnple pacnpeeneHns — 4uCIIo MOMNBITOK B CEPUU UCIBITAHUMI JI0 NIEPBOTO yCIIeXa U YUCIIO YCIIEXOB
B cEpuH ucnplTaHuil bepHymu (reomeTpuueckoe 1 OMHOMUAIBHOE PaclpeleeHMUs).

MareMaTnyeckoe OKHMJIaHHUE CIy4yalHOH BeIWYMHbL. PU3MUYECKUI CMBICI MaTEMaTUYECKOIO
oxujanus. IlpumMepsl Hcronb30BaHMS MaTeMaTUYeCKOro oxuaaHus. Jlucnepcus M craHgapTHOE
OTKJIOHEHHE CIy4allHOW BeauuuMHbl. (CBOMCTBA MaTEeMaTHMYECKOrO OXHUIAHUS M JUCIIEPCUU.
MatemaTuueckoe 0XKHIaHUE U AUCIIEPCHS] U3YUEHHBIX PACIPEIEIICHUN.

HepasenctBo YeObiméBa. 3akoH Oonpmmx yucesn. MaTeMaTH4eCKWE OCHOBAaHHMS H3MEpPEHHS
BEpOSATHOCTEH. Posb M 3HaueHue 3akoHa OOJBIIMX YHMCEN B HayKe, B IPUPOJE M OOLIeCTBE, B TOM
YHCJIe B COLIMOJIOTUYECKUX 00CIEIOBAHUAX U B U3MEPEHHSIX.

INPEJAMETHBIE PE3YJIBTATDI

K koHIty 00y4erust B 7 KJIacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

YuraTth nHGOpPMALIKIO, IPEICTABIEHHYIO B Ta0/IMLAX, HA AMarpaMMax, NpeJCTaBlIATh JaHHbIE B
BUI€ TAOJIHII, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIC) M KPYTOBBIE JHAarpaMMBbI 10 MACCHBAaM 3HAYECHUH.

OnuceiBaTh U MHTEPIPETUPOBATh PEAIbHBIE YUCIIOBBIE JAaHHBIE, IPEJCTABICHHbIE B Ta0iMLax,
Ha uarpaMmax, rpagukax.

Hcnonp3oBaTh  JUisl  ONUCAaHUS  JAHHBIX  CTATUCTUYECKHE  XapaKTEpPUCTHKHU:  CpeIHee
apudMeTHuecKoe, MeJuaHa, HauboJbIllee U HauMEHbIIIee 3HaUeHUs, pa3Max, KBapTUIIH.

HNmeTs mnpencTaBiieHHE O JOTMYECKUX YTBEP)KIEHUSAX M BBICKA3bIBAaHUSAX, YMETb CTPOUTH
OTpHLIaHus, (GOPMYIUPOBATh YCIOBHBIE YTBEPXKIEHUS IPU PEIICHUM 3a/a4, B TOM YUCIE U3 JPYIHX
y4eOHBIX KypCOB, HMETh MPEACTABIEHUE O TEOPEMax-CBOMCTBAX M TeOopeMax-NpU3HaKax, O
HEOOXO/IMMBIX U JOCTATOYHBIX YCIOBHSIX, O METOJIE I0KA3aTeNbCTBA OT IPOTHUBHOTO.

HmeTs npeacTaBIeHNE O CIIyd4allHOM U3MEHUYMBOCTH Ha MPUMEPAX PE3yabTaTOB U3MEPEHUH, 1IEH,
(Gu3NYECKUX BEIWYUH, AHTPOIIOMETPUYECKUX JaHHBIX, MUMETh MPEJCTaBICHHE O CTAaTUCTHYECKOU
YCTONYUBOCTH.

Hcnonp30BaTh [UIsl ONMUCAHUS JAHHBIX YacTOThl 3HAUYEHUMH, IPYNNHUPOBATh JAaHHBIE, CTPOUTH
THCTOTPAMMBI IPYNITUPOBAHHBIX JAHHBIX.

Hcnonp3oBathk rpadsl uid pelieHus 3ajad, UMMETh IIPEJICTaBICHUEe O TEPMUHAX TEOPUH IpadoB:
BEpILIMHA, pedpo, Lenb, IUKJI, NyTh B rpade, UMETh MpeicTaBieHHe 00 obxone rpada u 00
OpPUEHTHUPOBAHHBIX Ipadax.

K koHiy o6yuenus B 8 kjacce o0yyaromuiics MoNyduT Caelyromue NpeIMeTHbIE Pe3yIbTaThl:

OnepupoBaTh MOHATUSIMH  MHOXKECTBA, IIOAMHOYKECTBA, BBHIMOJHATH  OIEPAallMd  HaJ
MHOXECTBaMH: O0bEJUHEHUE, MePEeceYeHre, MePEUnCIATh IEMEHTbl MHOXKECTB C MCIIOJIb30BaHHEM
OpPTraHU30BaHHOTO Iepedopa 1 KOMOWHATOPHOTO MPAaBHUIIa YMHOXKEHUSI.

Haxoaute BEpOSATHOCTH CIy4alHBIX COOBITHH B CIy4YalHBIX OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PABHOBO3MOXXHBIMH JJIEMEHTAPHBIMHI COOBITHUSIMH,
UMETh MOHATHE O CIIy4aiiHOM BbIOOpE.

OnwuceiBaTh JJaHHBIE C TIOMOIIBIO CPEJHHX 3HAYCHUH W Mep pacceMBaHUs (IUCHepcHs H
CTaHJAPTHOE OTKJIOHEHWE). YMETh CTPOHUTh M HHTEPIPETHPOBATH JUATPAMMBI PACCEUBAHHS, UMEThH
IPECTaBICHUE O CBSA3U MEXKIY HaOII01aeMbIMU BETUUNHAMH.

HmeTs mpezcTaBiieHHe O JIepeBe, O BepIInHax U peOpax JepeBa, HCIOIb30BaHUN JICPEBHEB IPU
pelIeHUH 3a/a4 B TEOPHM BEPOSTHOCTEH, B APYrHMX y4eOHBIX MaTeMaTHMYeCKHX Kypcax U 3aj1ad U3
JPYTUX Y9eOHBIX MPEIMETOB.

OmnepupoBaTh MOHATHEM COOBITHS KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OIIBITA,
BBITIOJIHATH OIEPAllMH HaJ| COOBITHSIMM, HCIOJBb30BaTh MPHU PELICHWH 33/ad JuarpamMmbl Oitepa,
YHCIIOBYIO MPSMYIO, TPUMEHATH (OPMYITY CIIOKESHUS BEPOSTHOCTEH.

[Tonbp30BaThCsl MPABUIOM YMHOKEHHUSI BEPOSATHOCTEH, UCIIONB30BaTh IEPEBO IS IIPEICTABICHHS
CITy4aifHOTO OIBITA IIPU peIIeHNUH 3a1a4. OnepupoBaTh MOHIATHEM HE3aBUCUMOCTH COOBITHIA.
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K koHIty 00ydenust B 9 kjiacce 00y4JaronIuiics MOTYYHT CIACAYIONINE MPEAMETHBIC PE3YIbTAThI:

[Tonb30BaThCs KOMOMHATOPHBIM MPABUIIOM YMHOKEHHUS, HAXOJIUTh YHCIIO MEPECTaHOBOK, YHCIIO
COUYETaHUM, MMOJIH30BATHCS TpeyroibHUKOM [lackais nmpu penieHuu 3a1ad, B TOM YUCJIE Ha BBIUUCICHUE
BEPOSITHOCTEH COOBITHIA.

Hcnonb30BaTh MOHSATHE TEOMETPUUECKOM BEPOSITHOCTH, HAXOJUTh BEPOSITHOCTH COOBITUN B
OMbITaX, CBS3aHHBIX CO CJIy4YailHBIM BBIOOPOM TOYEK M3 IUIOCKOW (UIYpbI, OTpe3Ka, JIUHBI
OKPY>KHOCTH.

HaxomuTe BEpOSTHOCTH COOBITUH B OIBITaX, CBSI3aHHBIX C HCIBITAHUSAMU 0 JOCTHIKCHHUS
MEPBOro yclexa, B Cepusix UcnbiTanuil bepHymu.

Nmetp mpeacTaBiieHHE O CIy4alHBIX BEJIMYMHAX M OMO3HABAaTh CIydyalHbIE BEJIMYMUHBI B
SBJICHUSX OKPYKAIOLIEro MHpa, ONEPUPOBATh MOHATHUEM «PACHPEICICHUE BEPOSITHOCTEI». YMeETh
CTPOUTDH pacIpe/iesICHUs BEPOSTHOCTEN 3HaUYEHUN CITy4alHbIX BEJIMYMH B U3YYEHHBIX ONBITAX.

Haxoauth MareMaTuueckoe 0>KUJIaHUE U IUCIIEPCUIO CITy4YalHOM BETMYUHBI 110 PaCIpeICICHHUIO,
MIPUMEHSTH YUCJIOBBIC XapaKTEPUCTUKN N3YUEHHBIX paclpeieNICHU IPH PEIICHUN 3a/1a4.

HmeTs mpencTaBieHHE O 3aKOHE CIIYYalHBIX YHUCENl KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4ailHO HW3MEHUYMBOCTH, IOHMMAaTh MaTeMaTH4ecKoe OOOCHOBaHHE OIU30CTH YacTOTHl H
BEPOSTHOCTH COOBITHS. VIMETh MpeicTaBlIeHHE O POJIH 3aKOHA OOJIBIIMX YUCEN B MPUPOJIE U OOIIeCTBE.
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TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KosaunuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JaexkTpoHHbIe (HU(pOBHIE)
Ne n/m Konrpoasusie IIpakruyeckue
NporpamMmbI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
bubmuorexa [JOK
1 TIpenICTaBNCHHE NAHHEX 4 0 0 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Onucarenbras craTucruia 8 0 1 https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 Caryualinas M3MEHHBOCTS S 0 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenenue B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
bu6nmoreka [JOK
S Jloruka 3 0 0 https://m.edsoo.ru/7f415fdc
6 BeposiTHOCTB 1 yacTOTa Clly4aiiHOTO 5 1 0 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
7 [ToBTOpenue, 06061IeHNE, 5 0 1 bu6nmoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 1 3
ITPOI'PAMME
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8 KVIACC

HaumenoBanue pa3aesioB U TEM

Koaun4gecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/
e NpOrpamMmbl Bcero Kontpoaeneie  Ipaxririeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
ommoreka [IOK
1 I !
OBTOPCHHE Kypca 7 iacca 3 0 0 https://m.edsoo.ru/7f417fb2
ommoreka [JOK
2 M !
HoecTRa 4 0 0 https://m.edsoo.ru/7f417fb2
3 BeposiTHOCTB cityuaifHOTO COOBITHUS 4 1 0 Et?g:f;;éztjlsgoo.r{fﬂ 417502
4 OnucarenpHas ctatuctuka. PaccenBanue 5 0 1 ubnuoteka [{OK
TAHHBIX https://m.edsoo.ru/7f417fb2
ommoreka [JOK
5 u
Baenenne s Teopuio rpagos 3 1 0 https://m.eds00.ru/7f417fb2
ommoreka [JOK
6 U
Jloruka 2 0 0 https://m.edsoo.ru/7f417fb2
7 Omneparuu HaJ CIIy9allHBIMUA COOBITUSIMH. 3 0 0 nommoreka [JOK
CrnoxxeHue BEpOITHOCTEN https://m.edsoo.ru/7f417fb2
8 YcnoBHas BEpOSITHOCTb, YMHOKEHUE 5 0 0 uonuoteka [{OK
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS https://m.edsoo.ru/7f417fb2
9 [ToBTOpenue, 0600MIEHNE, 5 0 0 nbmmoreka [[OK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 34 2 1

I[TPOT'PAMME
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9 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanyecTBo 4acosB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne n/n Kontpoabubie IIpakruueckume 00pasoBaTesibHbIE
NPOrpaMMsbI Bcero
padoThbI padoThsI pecypcbl
bub6nmoreka [IOK
1 Hosropenne kypea 8 Kacca 3 0 0 https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
2 DIICMEHTEI KOMOHHATOPHKH 0 0 0 https://m.edso00.ru/7f41a302
bubnunoreka LIOK
3 I'eomeTpuueckas BEpOSATHOCTh 3 0 0 https://m.edsoo.ru/7f41a302
bubnuoreka [{OK
4 Henviraris bepirym 6 0 ! https://m.edsoo.ru/7f41a302
. bubnunoreka LIOK
> Carysaifiias BEIHHa 3 0 0 https://m.edsoo.ru/7f41a302
5 UucnoBble XapaKTEPUCTUKU CITy4ailHbIX 5 0 1 bubmmoreka HOK
BEJIMYMH https://m.edso0o.ru/7f41a302
bubmnoreka IIOK
! 3aKoM GobUIHX HHCest 3 0 0 https://m.edso0o.ru/7f41a302
8 [ToBTOpenue, 06001IEHNE, 4 0 0 bubmnoreka IIOK
CUCTEMaTH3alUs 3HAHUN https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34 0 5

I[TPOTPAMME

50



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

Martemaruka 5 KJIACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111€r0o
pe3yJbTarta o0pa3oBaHust
1 Yucna v BBIYKCICHUS
11 [lonuMaTh ¥ TPAaBUIBHO YNOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYypaJIbHBIMU
' YrcIaMH, OOBIKHOBEHHBIMM U I€CATUYHBIMU IPOOSIMU
19 CpaBHMBATh M YHOPSI0YMBATh HAaTypajbHbIE YHMCIIA, CPABHUBATh B MPOCTEHIINX
citydasix OOBIKHOBEHHBIE IPOOH, AECATUIHBIE POOH
CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW (YUCIIOBOI) MPSMOI C COOTBETCTBYIOLIMM
1.3 el uucinoM M um300pakaTb HATypaJibHble YHMCJIAa TOYKAMM HAa KOOPJUHATHOU
(4uucnoBoil) npsmoit
14 Bemonaate  apudmernueckue ACUCTBUS € HATYPaIbHBIMH  YUCIIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B IIPOCTEHININX CIYydasx
1.5 BbInonHATE NIpoBEpKY, NPUKUIKY pe3yiIbTaTa BHIYMCICHUN
1.6 OxpyrisaTh HaTypajabHbIC YHCIIA
2 Pemienue TekcToBbIX 3a1a4
51 Pemate TekcTOBbIE 3amaud  apUPMETUYECKUM CIIOCOOOM M C TOMOILBIO
' OpraHM30BaHHOI'0 KOHEYHOTO epedopa BCceX BO3MOKHBIX BApHAHTOB
99 Pemats 3amaun, cogepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTb,
BpEMsl, pacCTOsIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb
23 Hcnonp30BaTh KpaTKue 3aluCH, CXEMbl, TAOJUIbl, 0003HAUYEHUS MPU PELICHUH
' 3a/1a4
24 [Tonp30BaTbcss OCHOBHBIMH €IMHUIIAMU HW3MEPEHHUs: LI€HBI, MacChl, pacCTOSHMS,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHU €IMHUIIBI BETUYUHBI Yepe3 Ipyrue
W3Bnekarb, aHanM3upoBaTh, OLIEHHWBATh WH(GOPMAIUIO, NPEJICTaBICHHYIO B
2.5 Tabnauie, Ha CTOJIOYAaTOW JauMarpaMme, HHTEPIPETHPOBATH Ipe/ICTaBICHHbIE
JaHHbIE, CIIOJIb30BaTh JaHHBIE ITPH PEIICHUH 3aa4
3 Harmsimaas reometpust
31 [Tonb30BaThCcs TEOMETPUUYECKUMH TOHATUSMHU: TOYKa, NpsMas, OTPE30K, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPyT
39 [IpuBoauTh mpHUMEpHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIUHX (opMy
' U3YUEHHBIX TEOMETPUIECKUX QUTYD
Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3AHHYIO C yIJaMH: BepIIMHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAMH: YTroJj, BEpIIMHA, CTOPOHA, JMAroHajb; C OKPYKHOCTBIO:
panuyc, TuameTp, LeHTp
34 N300pakaTb H3y4eHHBIE TE€OMETpUUYECKHME (UIyppl Ha HEIMHOBAaHHON H
' KJIETYaTOM Oymare ¢ moMOIIbIO IUPKYJIS ¥ IMHEUKH
HaxonuTe [AMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHUEM C IIOMOILBIO
3.5 JUHEWKH, CTPOUTH OTPE3KU 3aJaHHOM [UIMHBI, CTPOUTH OKPYXHOCTH 33JaHHOTO
panuyca
36 Hcnonb30BaTh CBONCTBA CTOPOH W YIJIOB NPSMOYTOJIBHUKA, KBajapara il UX

MOCTPOCHUS, BEIYUCIICHUA TIJIOIIAAN U ICPUMCTPaA
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Berumcnate mepumeTp U IUIOHIAAb  KBajpara, MPSMOYTrojbHHUKa, (uryp,
3.7 COCTABJICHHBIX U3 MPSMOYTOJILHHUKOB, B TOM 4ucie (QUryp, n3o00pakEHHBIX Ha
KJIeTyaToil Oymare
38 [Tonmp30BaTbcsi OCHOBHBIMH METPHUYECKUMH E€IWHUIIAMUA HM3MEPEHHS JUTHHBI,
' IUIONIA/IN; BBIPAXXaTh OHHU €IUHUIIbI BEJIMUHUHBI Yepe3 Ipyrue
39 Pacno3naBath mapamienenurmes,, Ky0o, UCHOIb30BaTh TEPMHUHOJOTHIO: BEpILIUHA,
pebpo, rpaHb, U3MEpEHHs; HAXOAUTh U3MEPEHHs MapajuIeenunena, Kyoa
3.10 Boraucnare o0béM  Kyba, mapajuienenuena MO 3aJaHHBIM — H3MEPEHUsM,
' MI0JIb30BATHCS €IMHUIIAMU U3MEPEHUs 00bEMa
311 Pemare HecnoHble 3alayd Ha M3MEPEHHE T€OMETPUYECKUX BEIUYUH B
' MPAKTUYECKHUX CUTYaIHIX
Marematuka 6 KJIACC
Kon
IIpoBepsiemble nMpeAMeTHBIE Pe3YJbTATHI 0CBOCHUS
NpoBepsieMoro . N
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusd
pe3yJabTara
1 Hucna u BIYUCICHUS
3HaTh W TOHMMATh TEPMHUHBI, CBS3aHHBIC C pA3IMYHBIMH BHIAMH YHUCEN W
1.1 croco0aMy HMX 3allMCH, MEPEeXOJUTh (€CIM 3TO BO3MOXKHO) OT OJHOW (OPMBI
3aIMCH YMCIIA K IPYrou
19 CpaBHHMBAaTh ¥ YIOPAJOUYMBATH IENIBIE YHCIA, OOBIKHOBEHHBIE W JECATHYHBIC
' IpoOu, CpaBHUBATH YHCIIa OJTHOTO U PAa3HBIX 3HAKOB
BemmonHATh, coderas yCTHbIE W TUCBMEHHBIE MPHEMBI, apH(PMETHIECKHE
1.3 JICUCTBUS C HATypajdbHBIMU W [ENBIMH YWCIaMH, OOBIKHOBEHHBIMH U
TECATUIHBIMH APOOSMU, MOJIOKUTEITFHBIMU M OTPHIIATEIILHBIMU YHCIIAMHU
BbaucnsaTh 3HaUCHUS YUCIIOBBIX BBIPAKECHUH, BBHIMOIHATH MPUKHUAKY U OIEHKY
1.4 pe3ynbTaTa BBIYUCICHUHN, BBIIOIHATh MTPE0Opa3oBaHusl YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apuU(PMETHUECKUX ACHCTBUI
1.5 OKpyrJIsITh LIEJIble YUCia U IECATUYHBIE IPOOH, HAXOAUTh IPUOIMKEHUS YnCe
16 COOTHOCHUTH TOYKY Ha KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOIIMM €U YHCIIOM U
' M300pakaTh YMCIIa TOUKAMH Ha KOOPJAMHATHOM MPSMOii, HAXOUTh MOYJIb YMCIa
17 CoOTHOCUTH TOYKY B MPSIMOYTOJIBHON CHCTEME KOOPJIMHAT C KOOPAUHATAMHU 3TOU
' TOYKHU
1.8 OKpyTIATh LENbIe YKciia U JeCATUIHbIE P00, HAXOAUTh MPUOIVKEHUS YUCEIT
2 YucnoBbie 1 OyKBEHHBIE BRIPAKCHUS
[TornMaTh W yHmOTPEONATH TEPMHUHBI, CBS3aHHBIC C 3aNUCHIO CTETICHW 4YHCIIa,
2.1 HaXOJUTh KBaJpaT M KyO 4YHCIa, BBIYUCISATH 3HAYCHHS] YHCIIOBBIX BBIPAXKCHH,
COJIEpIKAIINX CTETICHU
59 [Tonmp30BaThesl MpU3HAKAMH JICITMMOCTH, PAcKJIAbIBAaTh HATypalbHBIC YHCITA HA
' MIPOCTHIC MHOKUTEITN
2.3 [Tonp30BaTbCst MacITaboM, COCTABIISATH MPOTIOPIIUUA U OTHOIIICHUS
Hcnonb3oBath OyKBBI [UIsi 00O3HAUEHUS YWCEN IPHU 3allUCH MaTeMaTHYECKHX
2.4 BBIPQ)KEHUH, COCTAaBIATh OYKBEHHBbIC BBIpAKEHUS U (OPMYNbI, HAXOIUTh
3HaueHUs! OYKBEHHBIX BBIPAKEHUN
2.5 Haxonuth HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA
3 Pemrenne TekCTOBBIX 3a1a4

52



3.1

Pemarps MHOTOIIIArOBBIE TEKCTOBBIC 337]a9U APUPMETHIESCKUM CITIOCOOOM

3.2

3.3

3.4

3.5

3.6

Pemate 3ala4yi, CBA3AHHBIC C OTHOIICHUCM, IMPOIMOPIHUOHAJTIBHOCTHIO BCJIWYHH,
IpOUCHTaMH, p€IIaTh TP OCHOBHBIC 3aa4Yl Ha I[pO6I/I U ITPOLCHTEHI

Pemarp 3amaun, copepxaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYMHBI: CKOPOCTb,
BpeMsl, pacCTOsSIHUE, 1IEHY, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTEILHOCTh, BpEMS,
00BEM paboThl, HCIONB3Yd apupMETHUYEeCKHE [EHCTBUS, OLEHKY, NPUKHIKY;
MOJIb30BAThCA €IMHULIAMHA U3MEPEHUSI COOTBETCTBYIOIINX BEJIMYUH

CocTaBniTh 6yKBeHHBIC BBIPAXKCHUA 11O YCJIOBUIO 3a/la4n

W3Bnekats uH(pOpMAIHIO, IPEACTABICHHYIO B Ta0NIMIaX, HA JTUHEWHOH, CTOI09aTOM
WIM KPYroBOM JuarpamMmax, HHTEPIPETUPOBATh IIPEICTABICHHbIE JIAHHBIE,
HCII0JIb30BaTh JAHHbIE IPU PELIEHUH 33/1a4

[IpeacraBnsaTe MHPOPMALMIO C TIOMOUIBIO TaOJMWIl, JMHEWHOHW M CTOJOYATON
TUarpaMm

Harmsnnas reomerpus

4.1

[IpuBoauThs mpHUMEPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEOUMX (opmy
U3YUEHHBIX I'€OMETPUYECKUX IIJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP

4.2

N300pakaTh ¢ MOMOIIBIO TUPKYIIS, TUHEHKH, TPAHCTIOPTUPA Ha HETMHOBAHHON U
KJIeT4aTodl Oymare W3y4eHHBIE IUIOCKHE TIeoMeTpudyeckue (Qurypsl u
KOH(UTypaIuy, CAMMETPUYHBIE (PUTYPBI

4.3

4.4

4.5

4.6

[Tonmp30BaTbcss TEOMETPHUECKUMH TMOHATUSIMH: PAaBEHCTBO (UTYpP, CHMMETPHS;
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUHU, LICHTP
CUMMETPUU

Haxonute BENWYMHBI YIVIOB U3MEPEHHEM C ITOMOIIBI) TPAHCIIOPTHPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, IT0JIb30BATHCS NPU PEIICHUHN 33]1a4 IPagyCHON MEpOon
YIJI0B, PAacllO3HABaTh HA YEPTEkKaX OCTPBIN, IPAMOH, pa3sBEPHYTHIN U TYIION YIJIb
Beluncnate  mIMHY JIOMAaHOM, IIEPUMETP MHOIOYIOJIBHMKA, I10JIb30BAThCS
€AMHULAMU W3MEPEHUs JUIMHBI, BBIPAXKaTb OJHU E€IWHULBI W3MEPEHMs JIMHBI
yepes Apyrue

Haxonutb, uCIoOnb3ys 4epTEXHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JUIMHY IIyTH HA KBAJAPATHON CETKE

4.7

Brerancaars niaomaiab (1)I/Il"yp, COCTAaBJICHHBIX U3 IMPAMOYT'OJIbHHUKOB, HCIIOJIB30BATh
pa36I/ICHI/IC Ha TMPAMOYIOJIbHHUKH, Ha PaBHLBIC (I)I/Il“ypbl, AOCTpanBaHUC [0
MMpsAMOYT'OJIbHHUKA, I10Jb30BaTbCA OCHOBHBIMH CIWHUIIAMH HU3MEPCHHA IJIOMIAaU,
BBIPpAXKATh OJHU CANHUIBI U3MCPCHUS TUIOIAAN UCPE3 APYTrUc

4.8
4.9
4.10

Pacno3HaBarh Ha MOJEISIX U I/I306pa)KCHI/I$IX nupaMmuay, KOHYC, LOUWIUHAP,
HCIIOJIb30BAaTh TCPMUHOJIOTHIO: BEPIIIHHA, pe6po, I'paHb, OCHOBAHHC, pa3BépTI<a

N3o0paxkaTs Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN TTapajuIeIeTuIIe]]

Boruncnsate 00bEM MPSAMOYTONBHOIO Mapajjienenumnena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €JUHHUIIAMH U3MepeHus: 00bEMa

411

Pemrate HecmoxkHBIC 3ala4yi Ha HaXO0XICHHE TCOMETPHUYCCKUX BCIWYHH B
MPAKTUYCCKUX CUTYyaAlUAX
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Auredpa 7 KJIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHUSI
NpoBepsieMoro . N
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoinmonusATe, coderass yCTHble W NMHCbMEHHBIE MPHUEMBI, apudMETHUYECKHE IECHCTBUS C
paIMoHaIbHBIMU YHCIIAMU
HaxomuTh 3HA4YeHHS YHUCIIOBBIX BBIPAXKCHHUH, MPUMEHSITh Pa3sHOOOpa3HbIC CIOCOOBI U
1.2 NpUEMBI BHIYMCIICHUS 3HAYCHHUM JAPOOHBIX BBIPAKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE Jpodu
[lepexonuth OT 01HOM (POPMBI 3aLIUCH YUCEN K APYroil (IpeoOpa3oBbIBaTh AECATUUHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
14 CpaBHUBaTh U YHIOPSAJ0YMBATh PALIMOHAIbHbBIE YHCIIA
1.5 OxpyrisTh yucia
16 BBITIONTHATE MPUKHUIKY U OLICHKY Pe3yJIbTaTa BBIYUCICHUN, OIEHKY 3HAYCHUHN YMCIIOBBIX
' BbIpaKCHUI. BBIMONHATE AEMCTBHSI CO CTETIEHSAMU C HATYPAJIbHBIMU [TOKa3aTeIsIMU
1.7 [TpuMeHsTh PU3HAKU JEIMMOCTH, PA3I0KEHHE HA MHOYKUTENIN HAaTypaIbHbBIX YUCEI
Pemarh mpakTHKO-OPHMEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHWEM BEIWYHH,
18 MPOMOPIIMOHAIGHOCTRIO ~ BEJIMYMH, IPOICHTAMHU, HMHTEPIPETUPOBATh  PE3yJIbTAThI
' pelIeHus 3a/1a4 ¢ y4€TOM OTpaHUYCHUMN, CBS3aHHBIX CO CBOMCTBAMH PacCMaTPHBACMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBaTth anreOpanyeckyrd TEPMUHOJIOTHIO U CHMBOJMKY, TPUMEHATH €€ B
MPOIIECCe OCBOCHUS YIeOHOTO MaTepralia
2.2 HaxomuTh 3Ha4YeHNs OYKBEHHBIX BBIPOKECHUN TIPH 33JJAHHBIX 3HAYCHUSIX TICPEMEHHBIX
23 BeImonHATE TpeoOpa3oBaHus 1IEJI0T0 BRIPAKEHUS B MHOTOWICH MTPUBEICHUEM TOT00HBIX
' ClIaraeMbIX, PaCKPBHITUEM CKOOOK
24 BhIMONHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTO4YWIeHa Ha MHOTOYJICH,
MPUMEHSITH (OPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCyIIecTBIATh pa3ioKeHHEe MHOTOYICHOB Ha MHOXXHTEIH C ITOMOINBIO BBIHECEHUS 3a
2.5 CKOOKM O0OIIero MHOXHTENS, TPYNIUPOBKH ClIaraeMblX, MNPUMEHEHUs GOopMyI
COKPAIIEHHOTO YMHOXKEHHUS
26 [IpuMmeHsITh TIPeoOpa3oBaHUs MHOTOWICHOB JUIS PEIICHUS pa3IWJIHBIX 33]a4 U3
' MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaIbHOM MPAKTUKH
57 Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYPATbHBIME IMOKA3aTeNsIMU JJIs IPeoOpa3oBaHUs
' BBIpOKCHUI
3 YpaBHECHHS 1 HEPABCHCTBA
Pemate nuHEiiHbIE ypaBHEHUS C OJHOM MEPEMEHHOW, MPUMEHsST MpaBujia Mepexojia oT
3.1 HCXOJHOTO YPaBHEHHUS K PaBHOCHJIBHOMY eMy. [IpoBepsiTh, SBISETCS JHU YUCIO KOPHEM
ypaBHEHUS
3.2 [TpumensTh rpaduueckre METO I IPH PEIICHUN JTMHEWHBIX YPaBHEHUHN U UX CHCTEM
33 [ToxOupare mpumepbl Tap YHCel, SBISIONIUXCS PEIICHUEM JIHHEWHOTO YpaBHEHHUS C
' JIBYMSI TIEpEMEHHBIMU
3.4 CtpouTh B KOOPAWHATHON IIOCKOCTH TpauK JMHEHWHOTO YpaBHEHHS C JIBYMS
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MEPEMEHHBIMH; MOJIb3YSICHh TPaUKOM, IPUBOAUTE IIPUMEPHI PELICHUS yPaBHEHUS
35 Pemate cucteMbl ABYX JIMHEHHBIX YpaBHEHHH C JAByMs NEPEMEHHBIMHM, B TOM YHCIE
' rpadudecku
CocTaBnarh M peuiaTh JUHEHHOE ypaBHEHHWE WIIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
3.6 YCIOBHIO 33Ja4l, MHTEPIPETUPOBATH B COOTBETCTBUUM C KOHTEKCTOM 3a/laud
MOJIYYEHHBIN pe3ysbTar
4 Koopaunatse! u rpaduku. @yHKIIUN
N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOp/AMHATaM, JIy4d, OTPE3KH, WHTEpPBAJbI, 3alMChIBATh YHCIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoM s3bIKe
4.2 OtmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33/IaHHBIM KOOPIWHATaM
4.3 Crtpourts rpaduku nuHeHbIX QyHKIUA. CTpouTh rpaduk QyHKIUHU Y = [X|
OnuceiBaTh ¢ TOMOIIBbIO (YHKIMI M3BECTHbIE 3aBUCUMOCTH MEXIY BeIHMUYMHAMU:
4.4 CKOPOCTb, BpEMs, PacCcTOsHUE, IEHY, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM PabOTHI
4.5 HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa
46 [TonumaTtp rpaduyeckuii cocod MpeACTaBICHUS U aHaNU3a WH(GOpPMAIIMK, U3BJIEKATh U
' HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPAPUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEM
Aureopa 8 KIIACC
Kon
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSA
NpOBepPsIeMOro . N
OCHOBHO# 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 0011ero o0pa3oBaHust
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonb30BaTh HavajabHbIE MPEACTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YUCEN IS
11 CpaBHEHWsI, OKPYTJICHHSI M BBIUMCIICHUH, M300pakaTh NEHCTBUTENBHBIC YUCIA TOYKAMHU
Ha KOOPJAMHATHOU IIPSIMOU
[TpuMeHATh TOHATHE apU(METHUYECKOrO KBAJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIE
1.2 KOPHHU, HCIIOJIb3YSl TIPU HEOOXOTUMOCTH KaJbKYJSTOP, BBITIOIHITH IPEOOpa3OBaHUS
BBIpQ)XEHUI, COJIepKaIUX KBaIpaTHbIe KOPHH, UCTIONb3Ysl CBOMCTBA KOPHEH
13 Hcnonp30Barh 3amucu OOJBIIMX M MAJbIX YHCEN C MOMOIIBIO JIECATUYHBIX JIpoOed u
' creneHei yrcna 10
2 Anrebpanyeckuie BEIpaKCHUs
21 [TpuMeHsTh TOHSTHE CTENEHW C IeNBIM ITI0Ka3aTeleM, BBINONHATh MPEOOpPa3OBAHHS
' BBIpQ)XEHUH, COJIEpKAIMX CTEMEHHU C LIEIbIM IT0Ka3aTelleM
99 BBINONHATE TOXJIECTBEHHBIE MPEeoOpa3oBaHUs PAIlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
' MpaBUJI IEHCTBUN HaJl MHOTOWJICHAMH U alreOpandecKuMu Jpo0sMu
2.3 PackianpiBaTe KBagpaTHBIN TPEXWICH HA MHOKHTEIH
24 [IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUM IS pPELICHUS pa3IUYHbIX 3a1a4 U3
' MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeallbHOM MPaKTUKH
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Pemarsb nunelinbie, KBa,HpaTHbie YpaBHEHUS U pallliOHaJIbHbIE YPABHEHUS, CBOJISALIUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMS EPEMEHHBIMU
39 [IpoBOANUTH MPOCTEHIINE UCCIICIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHUCIIE C
' MpUMEHEHUEM TpapUUeCcKUX MpeACcTaBlieHUH (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE WU
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crcTeMa YpaBHEHHI peleH s, €CIIU UMEET, TO CKOJIBKO, U IIpoUee)
[lepexoauTh OT CIOBECHOH (GOPMYIMPOBKM 3aqaud K e€ anreOpandeckol Monaenu ¢
3.3 IIOMOILbIO COCTABJICHHUs YPABHEHUS WM CHCTEMbl YpAaBHEHWH, MHTEPIPETUPOBATh B
COOTBETCTBHH C KOHTEKCTOM 3aJ[au¥l ITOJIyYeHHBIN pe3yabTar
[TpuMeHSTH CBOICTBA YHCIIOBBIX HEPABEHCTB JJISl CPAaBHEHHUS, OLIEHKH, peIaTh JTMHEHHBIC
3.4 HEpaBEHCTBA C OJIHOM IEPEMEHHOM U UX CHUCTEMBI, 1aBaTh I'paUueCcKyr0 UIUTIOCTPALIUIO
MHOYKECTBA PEIICHUH HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUU
[lonumaTh ¥ HCNONB30BaTh (YHKUMOHAJBHBIE TIOHSATHS H  S3bIK  (TEPMMHBI,
4.1 CUMBOJIMYECKHE O00O03HAUYCHUs), OMNpEeNeiaTh 3Ha4YeHHe (QYHKIMM TI0 3HAYEHUIO
apryMeHTa, OIpeJeNsaTh CBOMCTBA (PYHKIMHU 110 €€ rpaduky
42 Ctpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUA:
' y =k/x,y=x%y=Xx>Yy=[X|, ONUCBIBATh CBOKCTBA YNCIIOBOK (YHKIIHH 110 ¢ rpaduxy
Adaredpa 9 KIIACC
Kon
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHA
NpOBepPsIeMOro . .
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
11 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE U HPPALMOHAJILHBIE YKCIIa
19 BemmonHATe apudmeTndeckne IecTBUS ¢ palliOHAIBHBIMU YHCIIAMH, COYETast YCTHBIE U
' MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIYUCIECHHS ¢ UPPALlMOHATIBHBIMHI YU CIaMH
13 HaxonuTh 3HaueHUs CTeneHel ¢ LeNbIMH MOKa3aTeNsIMU U KOPHEH, BEIYUCIIATh 3HAUEHUS
' YHCIIOBBIX BBIPKEHHH
14 OKpyTIATH ﬂeﬁCTBHTeHLHBIequCHa, BBITIOJIHATh TPUKUJIKY pe3yJbTaTa BBIYUCICHHH,
OLIEHKY YHMCJIOBBIX BBIPa)KEHHI
2 VYpaBHEHUS U HEPAaBEHCTBA
21 Pemate nuHelHble W KBaJpaTHblE ypaBHEHUs, YPAaBHEHUS, CBOJALIMECS K HHM,
npocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS
99 Pemrate cucTempl IBYX JTHHEWHBIX YpaBHEHHH C JABYMS MIEPEMEHHBIMUA M CHCTEMBI TBYX
' YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHUE HE SIBIISCTCS JTNHEHHBIM
23 Pemrate TekcTOBBIE 3amaun anre6paHt1VeCKI/IM croco0OM ¢ TIOMOIIBIO COCTaBIICHUS
YpaBHEHUS WM CUCTEMBI IBYX YPAaBHEHMI C IByMsI IEpEMEHHBIMHU
ITpoBouTH MpocTeiiiue ucciae 0BaHusl ypaBHEHUI U CUCTEM ypaBHEHUH, B TOM YHUCIIE C
2.4 MPUMEHEHHEM TpauuecKuX MpeACTaBIeHUI (HalpuMep, YCTaHABJIWBAaTh, MMEET IIU
ypaBHEHME WJIN CHCTEeMa YpPaBHEHHUH peleH s, €CITH UMEET, TO CKOJIBKO)
25 Pemate nuHeiHbIE HEPaBEHCTBA, KBA/|paTHHIE HEPAREHCTER, n300pakaTh pelIeHue
HEPaBEHCTB Ha YMCIIOBOW MPSIMOIA, 3aITUCHIBATH PEIICHHE C TIOMOIIHI0 CHMBOJIOB
Pemrate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IPSIMOI1, 3aIUCBIBATh PEIIEHUE C TIOMOIIBIO CUMBOJIOB
2.7 Mcnonb30BaTh HEPAaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 331a4
3 OyHKIIUA
31 Pacnio3HaBath QyHKIMU M3ydyeHHBIX BUIOB. [ToKa3bIBaTh CXeMaTHUYECKH PACIONIOKEHUE
' Ha KOOPOMHATHOM IUIOCKOCTH rpadukoB QyHKIMA Buga: y=kx, y=kx+b, y=k/X,
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y=ax’+bx+c, B 3aBHCHUMOCTH OT 3HaueHUIl KO03(pPUIIMEHTOB, OMUCHIBATH CBOICTBA
byHKIUH
3. IToka3piBaTh CXEMATUYECKHU PACHOJIOKEHHE HAa KOOPAMHATHOM IUIOCKOCTH TIpaduKOB
¢bynkuuii Buaa y = VX, y = [X| 1 ONUCBIBATh CBOMCTBA (DYHKITHIA
33 Ctpouth u M300paxaTh CXEMaTHYECKH TpadUKHU KBAJPAaTHUHBIX (PYHKIUI, OMUCHIBATH
' CBOMCTBA KBaJIpaTUYHbIX (PYHKIMH IO UX rpaduKam
3.4 Pacnio3naBath  kBazpatuuHytro (QyHKOu0 10 ¢Gopmyie, MPUBOAUTH IMPUMEPHI
KBaJpaTUYHBIX (PYHKUIUH U3 peabHOMN KU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKast IpOrpeccuu
41 Pacrnio3naBath apuMeTHUECKYI0 M TEOMETPHUYECKYIO TPOTPECCHH IPU Pa3HBIX CIIOCO0ax
3aJaHMs
42 Beimonuarte BEMHCTEHKA ¢ HOMOME30BaHHEM dopmyn N-ro uieHa apudmeTuuecko u
reOMETPHUECKON POrpeccuii, CyMMBbI IIEPBBIX N YJIECHOB
4.3 N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHON MJIIOCKOCTH
44 Pemate 3aaun, cBsi3aHHbBIE C YMCIOBBIMU IOCJIEOBATEIILHOCTAMH, B TOM YHCIE 3a7aud
U3 peaTbHOM KU3HU (C MCIIOJIB30BAHUEM KaIbKYISITOPa, HU(POBBIX TEXHOIOTHIA)
I'eomerpus 7 KJIACC
Kon
HpoBepsIeMOro } IIpoBepsiemble I}peHMeTHLIe pe3yJIbTaThl 0CBOCHUSI
pesyabTaTa OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
6 I'eomerpust
Pacnio3HaBaTh W3ydeHHBIE TE€OMETpHUYECKHEe (UTYpPBI, OINPENeNsATh WX B3aUMHOE
6.1 pacrioyio)keHue, Hu300pakaTb TeOMETpUYecKHue (Uryphl, BBIIOIHATH YEPTEXKH IO
YCIOBUIO 3adaud. M3mepsATh JIMHEHHbIE W YIJIOBbIE BEIWYMHBIL. Pemars 3amadun Ha
BBIUUCIIEHHUE JUIUH OTPE3KOB U BEJIMYMH YIJIOB
Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B PEATbHOMN KHU3HH,
6.2 pasMepoB TNPHUPOIHBIX OOBEKTOB. Pa3mmyare pasMepbl 3TUX OOBEKTOB IO TMOPSIKY
BEJIMYMHBI
6.3 CTpouTh 4epTeKu K TeOMETPUYECKUM 3a]jauaM
6.4 [Tonmp30BaTbcs NpU3HAKAMU PaBEHCTBA TPEYrOJIbHHUKOB, HCIIONB30BaTh MPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TIPH PEIICHUH 3a/1a9
6.5 [TpoBOIUTH TOTHYECKUE PACCYKICHHS C CIIOJIb30BAaHHEM T€OMETPHUECKUX TEOPEM
[Tonmp30BaThbcsl TpH3HAKAMH PABEHCTBA NPSIMOYTOJNBHBIX TPEYTOJLHUKOB, CBOHCTBOM
6.6 Me/IMaHbl, MPOBEAEHHOW K THMIIOTEHY3€ MNPSIMOYTOJBHOTO TPEYrojbHHKA, B DPELICHUU
reOMEeTPHUECKUX 3a]au
OmnpenensaTh MapauieIbHOCTh TMPSMBIX C TIOMOIIBIO YTIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMH
6.7 cekymias. OmnpenessiTh NapayIebHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSTHUN OT
TOYEK OJHOM IIPSIMOM 10 TOYEK IPYroi NpsMOu
6.8 Pemrate 3a1aun Ha Ki1eT4aroit Oymare
[IpoBOIUTH BBIYMCICHHUS W HAXOAWUTh YHCIOBbIe M OyKBCHHbIE 3HAUEHHUS YIJIOB B
6.9 IrEeOMETPHUECKUX 3a/a4ax C MCIOJb30BAaHUEM CYMMBl YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB  yIJIOB, OOpa30OBaHHBIX MpPU TEPECEYCHUU  JBYX
napajIesIbHBIX MPAMBIX ceKyllell. Pemare npaktuyeckue 3a1auu Ha HAXOXKAEHUE YIIIOB
6.10 Brnanets HOHSITI/Iel\f reOMETPUUYECKOr0 MecTa TOYEK. YMEThb ONpeNeNsaTh OUCCEKTPUCY
yIJla ¥ cepelMHHBIN MEePIeHIUKYIISIP K OTPE3KY Kak FTeOMETPUUYECKHUE MECTa TOYEK

57




6.11 DopMyIHpOBaTH OMpEACNICHUs OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
' MOJIb30BATHCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEUICHUH 3a7a4
Brnagerp moHsTHEM OMHMCAHHOI OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOAUThH €&
6.12 LEHTP. HOHBSOB&TBCS{ ¢dakTaMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYroJbHHUKA
MepeceKaroTcsl B OJIHOM TOUYKE, U O TOM, YTO CEpPEeIMHHbIC MEePIEHAUKYISIPbI K CTOPOHAM
TPEYroJbHUKA MEPECEKAIOTCS B OJHOM TOUKE
6.13 Bnaners monsTHEM KacaTeHBH?ﬁ K Opr)KHOCTI/I", MOJIb30BATbCSA  TEOPEMOM O
NEPIIEHAUKYIIIPHOCTH KacaTeNbHOU U pajinyca, MPOBEAEHHOTO K TOUKE KacaHUs
6.14 [Tonmp30BaTbcss MPOCTEHIIMMHU TE€OMETPUYECKMMHU HEPABEHCTBAMHM, ITOHMMAaTh HX
' MIPAKTUUYECKHUI CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE IIOCTPOSHUS C ITOMOILBIO LIUPKYJIIS U JIMHEHKU
I'eomerpus 8 KJNIACC
Kon
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHA
NpoBepsieMoro . N
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHuUs
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3naBaTh OCHOBHBIE BH[bI YETHIPEXYTOJIHHUKOB, UX JJIEMEHTHI, MOJI30BATHCS HMX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 3a]a4
6.2 [IpuMeHsTH CBOMCTBA TOYKH IEpPECEUYCHUs MEIUaH TpPEyrojbHHKa (IEHTpa Macc) B
' pelIeHnH 3a1a4
Brnanets moHsiTHeM cpeqHel TMHUM TPEYroJbHUKA U Tparelnu, MPUMEHSITh X CBOHCTBA
6.3 IIpU peLIeHUH TeomMeTpudeckux 3aaad. [lomp3oBarbes Teopemoit daneca U TeopeMoil o
MIPOIOPIIMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX Ui PEIIeHUs] TPAKTHUECKUX 3aa4
6.4 [TpuMeHsITh MPU3HAKH MTOI00US TPEYTOJIHHIUKOB B PEIICHHH T€OMETPHUECKUX 3a7a4
[Tonb3oBatbes Teopemoii [ludaropa anms pemieHus: TeOMETPUYECKUX M MPAKTUYECKUX
6.5 3agad. CTpOWTh MaTeMaTHYECKYI0 MOJETh B MPAKTUYECKHUX 33/a4ax, CaMOCTOSITEIHHO
JIeNaTh 4YepTEX U HAXOAUTh COOTBETCTBYIOIINE JITTHHBI
6.6 Bnagers moHATHAMU CHHYCAa, KOCHMHYCa W TaHT€HCAa OCTPOrO yria MpsSMOYTOJbHOTO
' TpeyroibHuKa. [10J1630BaThCSI STUMH TOHSATHSMHE TSI PEIICHUS TIPAKTHIECKUX 33124
Beruucnate  (pa3auvHBIME - CIOCOOAMH)  TUIOMIAL  TPEYrOJIbHUKA W TUIOMIATH
6.7 MHOTOYTONBHBIX (GUryp (HOJB3YyACh, TJleé HEOOXOAWMO, KaIbKyIsATOpoM). IIpumeHsaTh
MOJIy4YE€HHBIE YMEHHSI B MPAKTUYECKUX 3a/1adax
Bnagers MOHATHSMH BIHCAHHOTO W IIEHTPAIBHOTO YIJIA, HCIOJIB30BATh TEOPEMBI O
6.8 BITMCAHHBIX YTJaX, yriIax MEXIy XOpAaMHu (CEKYIIMMH) U YIJie MEXIy KacaTelbHOH U
XOPJIOH MPHU PELIeHUH TeOMETPUYECKHX 3a71a4
6.9 Brnagers moHSATHEM OMUCAHHOTO YETHIPEXYTONBHHUKA, PUMEHSITH CBOMCTBA OMUCAHHOTO
' YeTHIPEXYTOIFHUKA TP PEIICHUH 33124
[TpuMeHsTH MOTydYeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MAaTEeMaTHUECKUE MOJCITH JUIs
6.10 3aJa4 peaJbHON JKU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIUYUCICHHS C MPUMEHECHHEM
MOA00USM TPUTOHOMETPHH (TTOJIB3YSCH, T1Ie HEOOXO0IUMO, KATBKYISITOPOM)
I'eomerpus 9 KJIACC
Kon IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHA
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NPOBEPSIEMOro
pe3yJibTaTa

OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa30BaHusA

6

6.1

6.2

6.3

6.4

I'eometpus

3HaTh TPUTOHOMETPUYECKHE (QYHKLIUU OCTPhIX YIVIOB, HAaXOAMTh C MX IOMOILIbIO
pa3IMyYHbIE 3JIEMEHTHI IPSAMOYIOJIBHOTO TPEYrOJIbHUKA («PEUIEHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTts (C HOMOIIbIO KaNbKYJIATOpA) [UIMHBI W YIJIBL IS
HEeTaOIUYHbIX 3HaYeHUI

ITosnp30BaTbCA
TOKJECTBOM
BEIIMYMHAMU

dbopMynaMu  TpUBEACHUS U
JUISL  HAXOXJEHUS  COOTHOILIEHUU

OCHOBHBIM
MEKY

TPUTOHOMETPUYECKUM
TPUTOHOMETPUYECKUMHU

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ULl HAXOKICHHS Pa3IMYHBIX 2JIEMEHTOB
TPEYrojbHUKa («pEIIEHWE TPEYroJbHUKOB»), MPUMEHATb HX I[pPU  PELICHUU
F€OMETPUYECKHX 3a/1a4

Bnaners noHATMSAMH npeoOpa3oBaHMs  HOAOOMs, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. [lomb30BaThCcst CBOMCTBaMU MOJOOMS MPOU3BOIBHBIX (UTYP, YMETh
BBIUUCIIATH JAJIMHBI U HAXOUTh YIJIbl y MOA00HBIX Guryp. [IpumensaTs cBoiicTBa nogoous
B IPAaKTUYECKUX 3ajadax. YMeTb NPUBOAUTH MPUMEPbl MNOAOOHBIX GUIryp B
OKpPY’KarollleM MHUpe

6.5

6.6

6.7

[Tonb30BaTbCs TEOpEMaMH O NMPOU3BEACHUU OTPE3KOB XOPJ, O NMPOU3BEIECHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHON

ITonp30BaTbcs BEKTOpaMH, MOHUMAaTh WX TI'€OMETPUYECKUH M (PU3MYECKHH CMBICIH,
NPUMEHITh MX B PEIIEHUH TEeOMETPUYECKUX M (¢u3nyeckux 3aaad. llpumeHsaTs
CKAIIIPHOE NPOU3BEACHUE BEKTOPOB JUUIs HAXOXKAEHUS JUIMH U YIIIOB

ITonp30BaTbcst METOAOM KOOPAMHAT HA IIJIOCKOCTH, NPUMEHATh €r0 B PELIEHUU
F€OMETPUYECKHUX U NMPAKTHUYECKUX 3a/1a4

6.8

6.9

Biragers moHATHAMM NPaBUIBHOIO MHOTOYIOJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI JTYT'H
OKPYKHOCTH U PaJMaHHOU MEpBI yIvia, YMETh BBIUMCIATH IUIOLWAAb KPyra U €ro 4acTeu.
[IpuMeHATH MOTyYEHHBIE YMEHMS B IPAKTUYECKUX 3a]1a4ax

HaxomuTh ocu WM LEHTPBl CUMMETPUU (QUIYp, NMPUMEHSTH JBH)KEHUS IUIOCKOCTH B
MIPOCTEUIINX CITydasx

6.10

[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTUYECKUE MOJENH IS
3a/1a4 PeaJbHOM XKM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIIEHUS C IMPUMEHEHHEM
nofoousii  TPUTOHOMETpHYECKHX  (GYHKIUH  (MONb3ydach, TIJ€  HEOOXOIMMO,
KaJIbKYJIATOPOM)

BepositHocth u ctatuctuka 7 KITACC

Kon
IIpoBepsiemble MpeIMeTHBbIE Pe3yJILTATHI 0CBOEHUSI
NpoBePsSIEMOro . N
OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHusi
pe3yJbTara
S) BeposTHOCTB U cTaTUCTHKA
Yurare mHGOpMAIUIO, MPEACTABICHHYIO B TaOIWIaX, Ha Juarpammax, MpeICTaBIsITh
5.1 JAHHBIC B BHUJIC TAOJIUII, CTPOUTH AHArpaMMBbl (CTOJIOUKOBBIE (CTOJIOYATHIC) U KPYTOBHIE)
10 MacCUBaM 3HAYEHHI
59 OnuceiBaTh ¥ HMHTEPHPETUPOBATH PEATbHBIC YWCIIOBHIC JJaHHBIC, MPEICTABICHHBIC B
' TabauIaxX, Ha quarpaMmax, rpadukax
5.3 Hcnonp3oBaTh A OnMCaHMsl JaHHBIX CTaTHCTUYECKHE XapaKTEPUCTHKHU: CpeaHee
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apupmMeTHyecKoe, MeIana, HauOoJbIllee U HAaMMEHBIIIee 3HAaUEeHUs, pa3Max

5.4

Hmerb mpencraBieHHe O CIydailHOW M3MEHUYMBOCTH HAa TpPHUMEpax IEH, (PU3HMUECKuX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, UMETh IPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH

BepositHocth u ctaTuctuka 8§ KITACC

Kon IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHO
MPOBEPHEMOTO NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
5 BeposiTHOCTB M cTaTuCcTHKA
51 W3Binekath W TpeoOpa3oBBIBaTH WH(MOPMAIHIO, TPEACTABICHHYIO B BHUAC TaOMMII,
auarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUII, Tuarpamm, rpagukoB
59 OnuceiBaTh JaHHBIE C MOMOLIBIO CTATHCTHMYECKUX MOKa3aTeNed: CpeAHUX 3HAUCHUH U
' Mep paccenBaHus (pa3Max, JIUCIIEPCUS U CTaHAPTHOE OTKIOHEHUE)
53 HaxomuTh YacTOThI YHUCIIOBBIX 3HAYEHWH M YaCTOTHl COOBITHH, B TOM YHCIE IO
' pe3ynbTaTtaM U3MEpeHuid U HabIoIeHu
Haxomute BeposTHOCTM CllydallHBIX COOBITUM B  OMbBITaX, 3Has BEPOSITHOCTH
5.4 AJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMbBITAX C PABHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU
COOBITUSMH
55 Ucnons3oBarh rpaduyeckre MOJEIH: ACPEBO CIYyUYalHOrO SKCHEPUMEHTA, AUArpaMMbl
Diinepa, ynuciaoBas npsimas
OnepupoBarh MOHATUSMH: MHOKECTBO, IOJMHOKECTBO; BBINOJHATH ONEpPALUM HaJ
5.6 MHOXECTBAMHU: OOBEAMHEHHUE, TepeceueHne, JOMOTHEHUE; TMEePEUHCIATh SJIEMEHTHI
MHOXECTB, IPUMEHSATh CBONCTBA MHOXKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBICHHE MHOKECTB M CBSI3eH MEXIy HUMH IS
5.7 OTIMCAaHUs MPOIECCOB U SBJICHUM, B TOM YHCJIE TIPH PEIICHUH 33/1a4 U3 APYTUX YICOHBIX

IIPEIMETOB U KYpPCOB

BepositHocTh u ctaTuctuka 9 KJIACC

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI
ng:;g::'rf:o NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTb W mpeoOpa3oBbIBaTh HMHGOPMAIMIO, MPEJACTABICHHYIO B Pa3IUYHBIX
51 WCTOYHWKAX B BHJE TaOIHI], auarpam™m, TpaduKoB, MPEACTABISITH JaHHBIE B BUIE
TabIuIl, IUarpamm, rpaduKoB
59 Pemate 3asaun OpraHM30BaHHBIM MEPeOOPOM BApUAHTOB, a TaK)Ke C HCHOJIb30BAHHUEM
' KOMOWHATOPHBIX MPAaBUI U METOJIOB
53 Hcnonbp30BaTh OnucaTeNbHbIE XapaKTEPUCTUKH AJI1 MACCUBOB UMCIIOBBIX JaHHBIX, B TOM
' 4HCJIe CPEHUE 3HAYCHUS U MEPBI paCCCBaHU
54 HaxomuTe 4acTOThl 3HauY€HWMM W YAcTOTBl COOBITHS, B TOM YHUCIE IOJIb3YACh
' pe3yabTaTaMy MPOBEAEHHBIX H3MEPEHUI U HAOII0ICHUHA
HaxonuTe BEpOSTHOCTH CIIydailHBIX COOBITHM B M3YYEHHBIX OIBITaX, B TOM YHCIE B
5.5 OIBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPHUSAX HCIBITAHUN 10

IIEPBOTI0 yCIIEXa, B CEpUAX UCIBbITaHUN bepHyrum
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5.6

HNmeTtp nipeacrapiieHUE O CIIy4allHOW BEJIMYMHE U O PACIIPENCIICHUN BEPOATHOCTEN

5.7

HmeTth mpeaAcCTaBJICHUC O 3aKOHC OOJIBIIIMX YHCE KaK O IMPOSBJICHUH 3aKOHOMCPHOCTU B
CJ'Iy‘IﬁfIHOfI N3MCHYHUBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B [pupoac u 06I_H€CTB€
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Marematuka 5 KJIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 HatypanbHble uncna u HyJb
11 Harypansaoe uncno. Psg Hatypansabix umcen. Yucno 0. M3o0paxeHne HaTypaibHBIX
' YHUCeJ TOYKaMU Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMOMA
12 [To3suunonHas cucrema cuucieHus. Pumckas Hymepauus. JlecaTuuHas cucrema
' CUUCIICHHUS
13 CpaBHEHME HaTypaJlbHBIX YUCEN, CPABHEHHE HATYPAJIbHBIX 4Mcell ¢ HylEéM. OKpyrieHue
HaTypaJIbHbIX YUCEI
CrnoxeHue, BBIUMTaHUE, YMHO)KEHUE U JIEJICHUE HAaTypaJibHBIX uuces. CBOMCTBO HyJs MU
14 CIIO)KCHHMM, CBOMCTBA HYJIsl W €OUHUIBI INpu yMHOXKeHHH. llepemecturensHoe u
COYeTaTeNIbHOE CBOMCTBA (3aKOHbI) CII0KEHUS M YMHOXKEHHUS, PaCIPEAEIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHUS
15 Hcnonb3oBanue OykB aisi 0003HAYEHHS] HEU3BECTHOT'O KOMIIOHEHTa W 3allUCH CBOMCTB
' apu(METHUSCKUX JACUCTBHI
16 JlenuTenu M KpaTHbIE YMCIIA, pa3jiokKeHUE Ha MHOKUTeNU. [IpocThie u cocTaBHBIE YnCIa.
' [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM
17 Crenenb ¢ HaTypalbHbBIM IIOKa3aTelIeM. 3alKMCh YUCIAa B BUJE CYMMbI Pa3psIHBIX
' cliaraeMbIx
UucnoBoe BbIpa)keHHE. BpluncieHne 3HA4YE€HWM YHCIOBBIX BBIPAXKEHUH, MOPSAO0K
18 BBINIOJTHEHUST JeiicTBUil. Vcmonb3oBaHME NpU BBIYUCIECHUSAX MEPEMECTUTEIBHOIO H
' COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXKEHUs, pacHpeAeIuTeIbHOro
CBOMCTBA YMHOKECHHUS
2 Hpobu
[IpeacraBnenue o ApoOH Kak crocode 3amucu 4acTu BeaudruHbl. OOBIKHOBEHHBIE JIPOOH.
21 [IpaBuibHBIE U HempaBWiIbHBIE poOu. CMmemaHHas apo0b, MPEICTaBICHUE CMEIIaHHOM
poOu B BUJE HEMPABUILHOW JpoOU U BbIIEICHHE 1I€JI0M YacTH Yucia U3 HEeMpaBUIbHOU
npobu. N3o0paxkeHune npodeit ToukaMu Ha YUCIOBOU MPSMOiA
29 OcHoBHOe cBoicTBO apobu. Cokpamienue apobeit. IlpuBenenue apobu K HOBOMY
3HameHaTeno. CpaBHEeHHE apodeit
23 CrnoxxeHue W BbIUMTAaHUE ApoOed. YMHOXKEHHe U JelieHue apoOel, B3auMHO-OOpaTHbIE
npoOu. HaxoxieHre 4acTu 1e0ro U 1eJI0ro 1o ero 4acTu
Jlecatuunas 3anuck apodeit. [lpeacraBienue necsTudHON qpoOu B BHJIE OOBIKHOBEHHOM.
2.4 N3o0paxkeHue JECATUYHBIX JApoOeld TodkaMu Ha YMCIoBOM mpsimoil. CpaBHeHHE
JECSITHUHBIX APO0Oeit
2.5 Apudmernueckue AeHCTBUS ¢ JECITUUHBIMU Ipo0siMu. OKpyTieHHe TEeCATUUHBIX Ipo0Oeit
3 Permrenne TekCTOBBIX 3a1a4
3.1 Pemrenue TekcTOBBIX 3a/1a4 apuPMETHIECKUM CITOCOOOM
39 Pemenue noruueckux 3anad. Pemienue 3amgau nmepebOpoM BceX BO3MOKHBIX BapHUaHTOB.
' Vcnonp30BaHue MpH pelIeHUH 3a1a4d TaOIUIl U CXeM
Pemenue 3anau, cogepaimx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMSI,
33 paccrosiHue, IeHYy, KOJIMYeCTBO, CTOMMOCTh. ENMHUIBI M3MEpeHus: Macchl, 00BbEMa,

LIEHBl, PACCTOSIHUSI, BPEMEHH, CKOPOCTH. CBS3b MEXIy €AUHHMIIAMHM M3MEPEHUS Ka)KI0u
BEJINYUHBI
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3.4 Pemennie 0oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBieHre qJaHHBIX B BUIE TAOJIUI, CTOIOYATHIX JUArpaMM
4 Harmsnnas reomerpus
Harnsaneie npencrasienus o Gurypax Ha IJIOCKOCTH: TOYKa, MPsIMasi, OTPE30K, JIyd, YTod,
4.1 JIOMaHasi, MHOTOYTOJbHUK, OKPYXHOCTb, Kpyr. ¥Yroia. I[Ipsmo#, ocTpblid, Tymoil u
Pa3BEPHYTHIN YIJIbI
42 JUlnHa OTpe3ka, METPUYECKHE EOUHMIBI JUIMHBL. J[IMHAa J0MaHOW, nepuMeTp
MHOTOYrojibHUKa. M3MepeHue u mocTpoeHne yriioB ¢ MOMOIIBIO TPAaHCTIOPTHPA
43 Harnsoaeie npeacrapnenus o Gurypax Ha MmIOCKOCTU: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
' KBaJ[paT, TPEYTOJILHUK; O PABEHCTBE (PUTYP
N3o6paxkenue uryp, B TOM 4ncie Ha kierdaroir Oymare. Iloctpoenne KoHpUrypanuii u3
4.4 yacTeld IpsIMOM, OKPY>KHOCTH Ha HETMHOBAaHHOW M KieT4aToil Oymare. Mcmonb3oBaHue
CBOMCTB CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBaapaTa
45 [Tnomaap NpssMOYroJbHUKA U MHOTOYTOJILHUKOB, COCTABIIEHHBIX U3 MPSAMOYTOJFHUKOB, B
TOM 4Hcie Guryp, n300pakE€HHBIX Ha KJIeT4aToi Oymare. EQMHUIIBI n3MepeHust TIomanm
Harnsigaele  mpencraBieHus O — MPOCTPAHCTBEHHBIX — UTYpax:  IPSIMOYTOJIBHBIN
16 napajuienenunen, Ky0, MHOrorpaHHUKU. M300paxeHrne MpOCTEHIINX MHOTOTPAHHHUKOB.
Pa3Béprku kyba u mapamienenurnena. Co3aanne MojeIeii MHOTOTPAaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB)
4.7 O06BEM PSIMOYTOJILHOTO Napajuieyenunena, Kyoa. Enunuiel namepenus oobéma
Martemaruka 6 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Harypanbasle yncia
Apudmerndeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATYPAJIbHBIMU YHCIaMHU. YUCIOBBIE
11 BBIpQXEHHS, TOPSIOK JCHCTBHI, WCIONb30BaHWE CKOOOK. lcmonb3oBaHue mpu
' BBIYHCIICHUSIX TIEPEMECTUTENBHOTO U COYETATENBHOTO CBOWMCTB CIOKEHUSI U YMHOXKEHUS,
pacnpeneuTenbHOro CBOMCTBA YMHOKEHUS
1.2 OxpyrieHue HaTypalbHbIX YHCE
13 Jenutenun w KpaTHBIC 4YWCiIa, HAMOONBIIMN OOIIMK JENWTENb W HaMMEHbIee oOIee
KpaTHoe. J[emuMOCTh CyMMBbI U TPOU3BEICHUS
14 JleneHnue ¢ octraTkoM
2 Hpobu
21 OObIKHOBEHHAs! ApoOb, OCHOBHOE CBOMCTBO JIpoOH, cokparieHue apodeil. CpaBHeHHE U
yIOpsIOYMBaHUE JpOoOei
99 Pemenne 3amauy Ha HaXOXXJIEHHE YacTH OT IEJIOTO W LIEJIOro mo ero yactu. J[poOHoe
YHCJIO KaK Pe3yJbTaT ACICHUS
23 [IpencraBnenue aecATUYHOM ApoOM B BHUJAE OOBIKHOBEHHOW JApOOM W BO3MOXKHOCTb
' MpeJICTaBICHNs] OOBIKHOBEHHOU IpOOH B BHJIE AECITUYHOM
24 Hecsatuunbie npoOU M MeTpUYEeCKas cucremMa wmep. ApudmMmeTrndeckue ICUCTBUS U
' YHCIIOBBIC BBIPAXKECHHS C OOBIKHOBEHHBIMH U JCCITUYHBIMU JPOOSIMHU
25 OtHomenue. JleneHue B JaHHOM OTHouleHWu. MacmTal, npomnopuus. [Ipumenenue
' NPOTIOPIMN TIPH PEIICHUH 3a/1a4
26 [TonsiTue nponeHTa. Beiuncienue nporeHTa oT BETUYUHBI U BEIMYUHBI 110 €€ MPOLICHTY.

BrlpakeHne TPOLIEHTOB JECATUYHBIMH JpoOsMu. PemieHwe 3agad Ha MPOLIEHTHI.
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Bblpa)KeHI/Ie OTHOIIICHUS BCJIIMYUH B MIPOLCHTAX

3 [TonoxurenpHple U OTPULIATEIbHBIE YHCIIA
[lonoxurenpHble U oTpuuarensbHble  yucna. lLlemsie 4yucma. Mopyne  4ucia,
3.1 reoMeTpuyYecKasl HHTepIpeTaus Moyl yucia. M3o0paxenne yrcena Ha KOOPAUHATHOM
npsiMoid. YucnoBble npoMexyTku. CpaBHEHUE YnCe
3.2 Apudmernueckue IeHCTBHS C TIOJI0KHUTEIBHBIMUA U OTPULIATEIBHBIMHI YUCIAMH
33 [IpsimoyrosibHas cucrema KOOpAMHAT Ha IIocKocTU. KoopauHaTel TOUKK Ha MJIOCKOCTH,
' abcuucca u opauHara. Iloctpoenue Touek u GUryp Ha KOOpAMHATHOM MJIOCKOCTH
4 byKBEHHBIE BBIDAKEHUS
[Ipumenenue OyKB JJIsl 3aITUCH MaTeMaTUYECKUX BBIPAKEHUH U npeioxeHuid. CBOMCTBa
4.1 apu(MeTHUECKUX JCUCTBHIA. bByKBEHHBIE BBIPKEHHS W YHCIOBBIC IOJCTAHOBKH.
byKkBEeHHBIE paBEHCTBA, HAX0XKIEHUE HEU3BECTHOIO KOMIIOHEHTA
49 @opmyiibl, (GopMysbl IepuMeTpa U IUIOIIAJAM NPSMOYTOJIbHUKA, KBajapara, 00bEéMa
napaenenunesa u Kkyoa
5 Penienne TekcTOBBIX 3a1a4
5.1 Pemienue TeKCTOBBIX 33/1a4 apruPMETHISCKAM CITOCOOOM
5.2 Pemenune nornueckux 3amad. Pemenne 3agad mepeGopoM BceX BOZMOKHBIX BAPHAHTOB
Pemenune 3amau, copepikalluX 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEJIUYMHBI: CKOPOCTH,
53 BpEMs, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOIUTEIILHOCTD, BPEMsI, 00bEM
paboTbl. EnuHUIBI M3MEpeHus: Macchl, CTOUMOCTH, PAacCTOSHHs, BPEMEHH, CKOPOCTH.
CBs13b MEXly €IMHULIAMU U3MEPEHUS KaXKJ0W BETMUHHBI
54 Pemenne 3amay, CBS3aHHBIX C OTHOILIEHUEM, MPOMOPLHOHAIBHOCTHIO BEIMYUH,
' IPOIIEHTaMH; pellieHHe OCHOBHBIX 33Ja4 Ha JpOOU U MPOLEHTHI
55 OrneHka U MPUKKJIKA, OKpYyTJeHHe pe3yabTaTta. CocTaBieHre OyKBEHHBIX BBIPAKEHHUH 1O
' YCJIOBHIO 33/1a4H.
56 [IpencraBneHure AaHHBIX C MOMOUIbIO Tabmui ¥ auarpamMm. CrtonOuaTele AMAarpaMMbl.
' YreHne KpyroBbIx Juarpamm
6 Harnsgnas reomerpus
6.1 Touka, mpsimasi, OTpE30K, JIyd, YroJj, JIOMaHasi, MHOIOYTOJIbHHUK, YE€TBIPEXYTOJIbHUK,
TPEYTrOJIbHHUK, OKPYKHOCTb, KPYT
6.2 B3aumHoe pacrnonokeHue JABYX MPSMBIX Ha IUIOCKOCTH, MapajlielbHble MpsSMBbIe,
NEPIEHIUKYIIIPHBIE ITPSIMbIE
6.3 N3mepenune paVCCTO;IHm"I: MEXy IBYMs TOYKaMHM, OT TOUKH /10 IPSIMOM, IJIMHA MaplIpyTa
Ha KBaJpaTHOI ceTke
6.4 H3mepeHne 1 MoCcTpoeHHe yriloB ¢ IOMOIIbIO TPAHCIIOPTUPA
6.5 Bunsr TPEYrOJbHUKOB: OCTPOYTOJIbHBIM, MPSAIMOYTOJIBHBIN, TYNOYTOJIBHBIN,
paBHOOEAPEHHBIH, PABHOCTOPOHHHM
6.6 quBIpéxvaOJ'II)HI/IK. [IpsiMOyTONIBHUK, KBaJApaT: HCIONb30BAaHUE CBOMCTB CTOPOH, YIJIOB,
JaroHajien
6.7 N3ob6pakenne reomeTpuueckux (Uryp Ha HEITMHOBAHHOW Oymare ¢ MCIOJb30BaHHEM
' IIUPKYJISl, THHEWKH, YrOJIbHUKA, TpaHcriopTupa. [TocTpoenus Ha kiieTyaToit Oymare
6.8 [TepumeTp MHOTOYTOJIbHHKA
6.9 [TonsTne muomanu Gurypsl, eAMHULBI H3MepeHus iomaau. [Tpubnmxénnoe nsmepenue
' wiomaau Guryp, B TOM YUCIIE Ha KBaJPaTHOW CeTKe
6.10 [TpubnmmxEHHoe N3MepeHre IITHMHBI OKPYKHOCTH, TUIOIIAAN Kpyra
6.11 CuMmmeTpus: IeHTpajibHas1, oceBast U 3epkayibHast. [locTpoeHre CHUMMETPHYHBIX QUTYD
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Harnsanele mpeactaBieHuss O TPOCTPAHCTBEHHBIX (UTypax: NapayuieNenurnes, Kyo,
npu3Ma, MUpaMua, KOHYC, HWIMHAP, map u cdepa. M3o0pakeHne MpocTpaHCTBEHHBIX

6.12 ¢uryp. IIpumepsr pa3BEPTOK MHOTOIPAaHHUKOB, LMIIMHAPA U KoHyca. Co3xanue mojenei
IPOCTPaHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJOKH, INTACTHIIMHA U APYTUX MaTepHUaJIOB)
6.13 [Tonsatne o0ObEMa, eauHUIBl U3MepeHUs 00béMa. OO0BEM  MPAMOYTOJBHOIO
' napaenenunena, Kyoa
Adaredpa 7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Hucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEXO0] OT OJHOH (OPMBI 3ammcu Apodei K
11 napyroid. IloHsATHE palMOHANBHOTO 4YHCJa, 3aliCh, CpPaBHEHHE, YIOPSIOYMBAHHE
palMoHaIBHBIX YHCE
19 Apudmernueckue NeiicTBUS ¢ pallMOHAJIBHBIMU yKMciIaMM. Pemenue 3amad u3 peanbHOU
IIPaKTUKU Ha YacTH, Ha Apoou
13 CreneHb ¢ HaTypalbHBIM ITIOKa3aTeleM: OIpeaesieHre, npeoOpa3oBaHue BBIPAKCHUN Ha
OCHOBE OIpe/IeICHNUs, 3aUCh OOIBIINX YHCEI
14 IIponieHTsl, 3anKch MPOLEHTOB B BUJE APOOH U ApoOU B BUJE NPOLEHTOB. Tpu OCHOBHBIE
' 3aJjauu Ha MPOILCHTHI, PEIICHUE 33/1a4 U3 PeabHON MPAKTHKH
1.5 [TpuMeHeHre TPU3HAKOB IETMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIH HATypPabHBIX YUCEI
1.6 PeasbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPLUUOHATBHOCTH
2 Anrebpanueckue BbIpaKeHUs
21 IlepemeHHbIe, YUCIOBOE 3HAUYEHUE BBIPAKEHHS C MepeMeHHOW. JlomycTuMble 3HaYCHMS
MIEPEMEHHBIX
99 [IpencraBnenne 3aBUCMMOCTH MEXAY BEIMYMHAMH B BHJE (OPMYIBI. Beramcienus mo
' dopmynam
2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM [TOKA3aTeIeM
95 OnHouneHnbl u MHOrOWIeHbl. CTerneHb MHOTOWIeHa. ClI0)KeHUE, BRIUNTAaHHE, YMHOXKCHHE
' MHOT'O4JIEHOB
26 @opMyIbl COKpaIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBbI U KBajpar pazHoctu. Popmyra
' pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUS
31 YpaBHeHHVe, KOpEHb ypaBHEHHs, NIpaBUiIa MPeoOpa30BaHMs YpaBHEHHS, PaBHOCHIBHOCTD
ypaBHEHHH
39 JInneiinoe ypauBHeHI/Ie c oz[H(v)ﬁ IIEPEMEHHOM, YUCJIO KOPHEH JIMHEWHOIO ypaBHEHMS,
peleHre TMHEHHBIX YpaBHEeHUN
33 CocraBieHue ypaBHEHHH MO YCIOBHIO 3ajaud. PereHue TEKCTOBBIX 3aJad C MOMOIIbIO
' ypaBHEHUH
3.4 JIuHeltHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpapuk
CucrtemMa [ByX JMHEWHBIX YpaBHEHHH C JAByMsA IepeMeHHbIMU. PemieHue cucrem
3.5 ypaBHEHMI CIIOCOOOM MOJCTaHOBKHU. [IpuMepbl peleHns TEeKCTOBBIX 337ad C MOMOIIBIO
CUCTEM YpaBHEHUI
4 Koopaunate! u rpadguku. OyHKIINN
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4.1 Koopaunara Touku Ha npsiMoit
4.2 Uucnosble IpoMeKyTKH. PaccTossHrEe MEXy IBYMsl TOYKaMH KOOPAUHATHOU NPSMOU
43 HpSIMoyI‘OJIBHle cucrema koopauHar, ocu OX m Oy. Alcmucca U OpAMHATa TOYKH Ha
KOOPAMHATHOH MJIOCKOCTU
4.4 [Tpumeps! rpadukoB, 3anaHHbIX Gopmynamu. UTeHne rpadKoB peaabHbIX 3aBUCUMOCTEH
4.5 [Monsarue Gpynkun. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'paduk Gyaxnmm y = [x|
4.7 I'paduueckoe penieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JTMHEHHBIX YpaBHEHHHA
Aaredpa 8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCTICHUS
11 KBagpatueiii kopenb u3 uucna. [lonstue 00 wuppanmoHanbHOM uucie. JlecaTndHble
' IpUOIIMKEHNS UPPALMOHATIBHBIX YHCEI
19 CpoiicTBa apudMeTHUECKUX KBaJpPaTHBIX KOPHEH M MX NMPUMEHEHHE K NpeoOpa3oBaHUIO
' YUCJIOBBIX BBIPAXKEHU U BBIYMCICHUAM. [|eCTBUTEIbHBIC YNCIa
1.3 CreneHs ¢ 11ebIM MOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHas 3alKCh YKcia
2 AnreOpandecKkue BbIpaKeHUS
2.1 KBagpatHblil TpéXuiieH, pa3ioskeHUe KBaIpaTHOro TPEXUICHA HA MHOKUTEIH
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou
2.3 Crnosxenue, BBIYHTaHNUE, YMHOXKEHUE, IeJICHHE anreOpandeckux apobei
24 ParnmonanbHble BEIpaXXEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, popmysa KopHell KBaJpaTHOTo ypaBHeHUs. Teopema Buera
3.2 Pemenue ypaBHeHMil, CBOOAIIMXCA K JUMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme npoOHO-palMOHATBHEIE YPaBHEHHS
I'paduueckas MHTEpIIpETAUs YpAaBHEHHUHA C IBYMs NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
3.4 ypaBHEHMH ¢ IByMs NepeMeHHBIMU. [Ipumepsl perieHus CucTeM HeNMHEHHbBIX YpaBHEHHH
C IByMsI TIepEMEHHBIMHU
35 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
3.6 UYucnoBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEepeMEHHOMN
4 OyHKIMH
41 [Tonarue Qynkiuu. O6macTh onpeAeaeHus U MHOXKECTBO 3HaYeHUH (yHKIMU. CrocoOsl
' 3amanus GpyHKInH
4.2 I'padux Gpynkuuu. UreHne cBOWCTB GYHKLNU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKUINH, OTPAXKAIOUINX PEaTbHbIE TPOLECCHI
44 OyHKIUH, OMHUCHIBAIONIUE MPSAMYI0O U OOpaTHYIO MPONOPIHMOHAIBHBIE 3aBUCUMOCTH, UX
rpaguku
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4.5

OyHKIMH y =x?, y = x?

4.6 Oynkun y = [x, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUH U CUCTEM ypaBHEHUI
Aaredpa 9 KJIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna 1 BIYUCICHUS
11 PanmonanbHble uncia, UppallOHAIBHBIE YNCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUUHbIE
' npoou
MHOXecTBO JAECHCTBUTEIbHBIX YHCEIN, JCHCTBUTENbHBIE 4YHMCIAa KaK OECKOHEYHbIE
1.2 JecSITUUHble JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHUE MEXKAY MHOKECTBOM
JEHUCTBUTENBHBIX YUCET U KOOPAUHATHOM NpsAMoi. CpaBHEHHE JEMCTBUTEIbHBIX YHCET
1.3 ApudmeTrdecknue AHUCTBHS ¢ JCHCTBUTEILHBIMH YHCIIAMU
W3mepenusi, mnpuOamKeHHs, OLEHKH. Pa3Mmeppl OOBEKTOB OKpYXAlOLIEro MHpa,
14 JUIUTENIBHOCTh NPOLECCOB B OKpYykarolem mupe. [IpubnmkéHHoe 3HaueHHE BEJINYMHBI,
TOYHOCTb HpuOMMKkeHus. OkxpyriaeHue uyucen. [Ilpukujaka U OLEHKAa pe3ylbTaToB
BBIYHMCIICHU
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON IEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pelienue ypaBHeHN M, CBOAALIMXCS K JIMHENHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHHH, CBOASIIMXCS K KBaPAaTHBIM
24 EI/IKBa,I[pUaTHOC ypaBHeHue. lIpumepbl pellleHHs YpaBHEHWM TpPETbe M 4YETBEPTOM
CTENEeHEN pa3oKEeHHUEM Ha MHOKUTENN
2.5 Pemenue npoOHO-pallMOHANBbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM nByX JIMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU
29 Pemienue cucrem OByX ypaBHEHHM, OJHO W3 KOTOPBIX JIMHEHHOE, a JIPYyroe — BTOPOM
CTETIEHU
2.10 I'paduueckas MHTEpIIPETAIUS CUCTEMBI YPAaBHEHUH ¢ ABYMS IEpEeMEHHBIMU
211 Perienue TeKCTOBBIX 3a7au alre0pandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie nTMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 PemreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTtHble HEpaBeHCTBa
2.16 I'paduueckas MHTEpIIpETAIUs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU
3 OyHKIMH
31 KBagparuunas ¢ysakius, e€ rpaduxk u cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH N1apadoJIbl
3.2 I'paduku pynkumit y=Kkx, y=kx+b u ux cBoiicta
3.3 I'paduku pynkuunit y=k/x, y = x* 1 ux cBoiicTBa
3.4 I'paduku Gynkmuii , u Ux cBOMCTBA
4 YucnoBsle OCIEN0BATEIBHOCTH
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41 Omnpenenenne u cnocoObl 3aJaHHMs YHCIOBBIX IIOCJIEOBaTENbHOCTEH. 3amaHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM hopMynoi u popmysoit N-ro uieHa
49 Apudmernueckas nporpeccus. PopMmynsl N-ro wieHa apuMeTHUECKO mporpeccuu,
' CYMMBI IIEPBBIX N YIECHOB
43 I'eomerpuueckas mnporpeccus. DopMysbl N-TO 4ieHa T'€OMETPUYECKOM IPOrpeCcCHH,
CYMMBI [IEPBBIX N YICHOB
44 N300pakeHne 4ieHOB apu(pMETHYECKOH U T€OMETPUYECKON Hporpeccuil TOYKaMHu Ha
' KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT
4.5 CnoskHbI€ TPOLIEHTHI
I'eomerpus 7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpust
Havansuele nomatus reomerpuu. Touka, npsmMas, OTpPEe30K, Jdyd. YTroia. Buael yrios.
6.1 Beprukansuble M cMexHble Yribl. buccekrpuca yrna. JlomaHas, MHOIOYTOJIBHHK.
[TapanienbHOCTb U NEPIEHIUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunble  ¢urypsl. OcHOBHbIE CBOiicTBa oceBoW cuMmMmeTpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOILIEM MUDE
6.3 OCHOBHbBIE TIOCTPOEHHUSI C IOMOUIbIO IUPKYIs M JuHeWku. TpeyroiabHuk. BricoTa,
' MejMaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUH TPEYTroibHUKH. HepaBeHCTBO TpeyroibHUKa
6.5 CpoiicTBa M mNpu3HaKU paBHOOEApEHHOro TpeyroipHuka. Ilpu3Haku paBeHCTBa
' TPEyroJIbHUKOB
6.6 CpolicTBa 1 NPU3HAKY NapauleabHBIX NpsMbIX. CymMma yrioB TpeyrosibHHKa. BHentHue
' YIJIBI TPEYTOJIbHUKA
[IpsimoyronbHbI TpeyronbHUK. CBONCTBO MeIUaHbl MPSMOYTOJIBHOIO TPEYTrOJbHUKA,
6.7 IIPOBENEHHOW K TUIOTeHy3e. [Ipu3sHaku paBeHCTBa NPSMOYTOJBHBIX TPEYTOJIBHHUKOB.
[IpssMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°
HepaBseHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
6.8 Teopema O OojbiieM yrie U OoJbIIeld CTOPOHE TpeyrojbHHUKA. llepneHauKkyasp u
HAaKJIOHHAas
6.9 I'eomeTprueckoe MmecTo TOdek. buccekrpuca yria M CepelMHHBIN NEPIEHIUKYISAP K
' OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb W KpYI, XOpJa W JUaMeTp, MX CBOMCTBa. B3anmHOe pacnojoxeHue
OKpPY>KHOCTH U npsiMoii. KacarenbHast 1 cexyIas K OKpy>KHOCTH
6.11 OxpyKHOCTb, BIIUCAHHAs B yroj. BrimcanHas u onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA
I'eomerpus 8 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpus
6.1 UYersipéxyroasauku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHoOoKast Tparnerus, e€ CBONCTBa U nMpu3Haku. [IpsMoyroabHast Tpanenus
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6.4 Meron ynsoeHus meauasl. LlenTpanbHas cummerpus. Teopema daiieca u TeopeMa o
' MIPOIMOPLIMOHANIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp macc TpeyroibHuKa
6.6 [TogoOue TpeyroiapHUKOB, KOdhdumueHT moaodus. [IpusHaku momgoOust TpEyroJIbHUKOB.
' [Ipumenenue monooust Mpy pelIeHUH MPAKTHIECKUX 3a7a4
6.7 DopmyIbl A1 TIOUIAAN TPEYTOJIbHUKA, MapajiesorpaMmma, pom0Oa u Tpanenuu
6.8 CaoiicTBa muiomnaaei reomerpudeckux Guryp. OTHOIIEHHE TUIOMAAeH OI00HBIX GUTYD
6.9 Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHHH TPAKTHUYESCKUX
' 3a7a4
6.11 Cunyc, KOCHMHYC, TAQHT€HC OCTpPOrO yIjla NPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. TpuroHomerpudeckue GyHkimu yriios B 30°, 45° u 60°
6.12 Brnucannble M LEHTpPaJIbHBIE YIVIBI, YTOJ MEXIY KAcAaTeIbHOM M XOPAOW. YTIUIBI MEXIY
XOpAaMHU U CEKYIIUMU
6.13 Brnicannble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 BzaumnHoe pacmnonoxkxenue AByX oOkpyxkHocTed. Kacanme okxpyxnocteil. OoOmue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
I'eomerpus 9 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OcCHOBHOE TpPUTOHOMETPUYECKOE
TOXecTBO. POPMYIIbI IPUBEICHUS
6.2 Pemenune TpeyronpHuKoB. TeopemMa KOCHHYCOB W TeopeMa CHHYCOB. Permienue
' MPAaKTUYECKHX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeneHUH 0Tpe3£<013 XOpII, TEOPEMBI O TTPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa o KBaJipaTe KacaTeabHON
Bekrop, mnmmHa (MOIynb) BEKTOpAa, COHANpPABICHHbIE BEKTOPBI, IMPOTHUBOIOJIOKHO
6.5 HarpaBJIeHHbIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEpaIMU HaJl
BeKkTOpamu. PaznoxeHne BEKTOpa 1Mo JByM HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunater BekTopa. CKanspHOE TPOW3BEACHHWE BEKTOPOB, TNPUMEHEHUE IS
HAXOXICHUS JUTHH U yTJIOB
JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTH. YpaBHEHHs MpPSIMOH U OKPYXHOCTH B
6.7 KOOp/IMHATaX, TIEPECEUCHHE OKPYKHOCTEH U TpAMBIX. MeTon KOOpAWHAT €  €ro
pUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpykHOCTH. ['pamycHas W paJAuaHHas Mepa yria, BBIUHUCICHHE JIMH IyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBUKeHHUsT  MJIOCKOCTM M BHYTpPEHHHE  cuUMMeTpuu  ¢uryp  (3JieMeHTapHbIe
' npencrasnenus). [lapamiensuslii nepenoc. IloBopot

BepositHocth u ctaTuctuka 7 KIIACC
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Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

BepostHOCTB 1 cTatucTHKa

5.1

[IpencraBnenne AaHHBIX B BUAE TaOiMil, AWarpamm, rpaduKoB. 3aroJHEHUE TaOIuIl,
YTEHUE W TIOCTPOSHHE JuarpaMmMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHe
rpaduKOB peaibHBIX MpoleccoB. V3Bieuenne uHpoOpManmmu W3 AUarpaMm M TaOIuI,
WCIIOJIb30BaHUE U MHTEPIPETALNS JAHHBIX

5.2

5.3

5.4

OmnucarenbHas CTATUCTUKA: CpefHee apuMeTHIecKoe, Meinana, pa3mMax, HauOoJbIIee 1
HaMMEHBIIICe 3HAYCHUsI Ha0opa YMCIIOBBIX JaHHBIX. [IpuMepsl cilydaiiHOH N3MEHUYUBOCTH

CrydaiiHbIH SKCTIIEPUMEHT (OMBIT) U Cy4daliHOe coObITHE. BepostHocTh 1 yacTota. Posb
MaJOBEPOATHBIX W TPAKTHYECKU JOCTOBEPHBIX COOBITUHA B TPUPOJE W B OOIIECTBE.
Mouera u urpajibHas KOCTb B TEOPUH BEPOSITHOCTEH

I'pad, BepmmHa, pedpo. Ctenens BepurHbl. Yncino pédep u cyMMapHasi CTETICHb BEPIIUH.
[IpencraBnenne o ceszHoctu rpada. Llemu m nwmkiel. [yt B rpadax. O6xox rpada
(stepoB  myth). Ilpencraienne 00 opueHTHpOBaHHOM rpade. Pemenue 3amad ¢
MOMOIIBIO TpadoB

BepositHocTh u cratucTtuka 8 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 BeposiTHOCTh M cTaTuCcTHKA
5.1 [IpencraBnenue qaHHBIX B BUJE TaOIUL, AUarpaMM, rpauKkoB
59 MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HaJl MHOXECTBaMHU:
' o0beIMHEHNE, TIepeceueHne, TOMOIHEHUE

53 CpolicTBa onepauuidi HaJX  MHOXECTBAMM:  IE€PEMECTUTENBHOE,  COYETATENIBHOE,
pacipenennTeabHOe, BKIFOUEHHUS

54 Hcnonb3oBanne rpauyeckoro MpeiCcTaBICHUs MHOXKECTB JJI ONMCAHUS pPEabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4.

55 N3mepenune paccenBaHHUs NaHHBIX. Jlucrepcus M CTaHAAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JlnarpaMma paccenBaHus
DOnemeHTapHble CcOOBITHS ciy4yaiiHoro onbita. CiyyaiiHele coObiTHs. BeposiTHOocTH

56 coObITUH. ONBITBI C PABHOBO3MOXKHBIMHU DJIEMEHTapHBIMH COOBITUSMU. CllydallHbIH
BbIOOp. CBSA3b MEXAy MallOBEPOATHBIMU M MPAKTUYECKU TOCTOBEPHBIMHU COOBITHSIMU B
MpHUpo/ie, oOIIeCTBE U HAyKe
JepeBo. CBolcTBa AEPEBBEB: €AMHCTBEHHOCTD ITYTH, CYIIIECTBOBAHNUE BUCSYEH BEPILINHBI,

5.7 CBSI3b MEX/1y YHMCIIOM BEpIIMH M uucioM pédep. [IpaBuno ymHoxeHus. Pemenue 3amaq ¢
MOMOIIBIO TpadoB

58 [IpotuBomnonoxusie coObiTHsl. Jmarpamma Oiinepa. OObeauHEHHE € TIEPECEUCHUE
coObITHl. HecoBmecTHbIE coObITHS. DOpMyIta CI0XKEHUS! BEPOSITHOCTEN

5.9 YcnoBHas BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumele coObITHS

510 [IpencraBnenune sKkcriepuMeHTa B BHAE JepeBa. PemieHue 3amgady Ha HaXO0XKJIECHUE

BEPOATHOCTEMN C TOMOIIBIO IEPEBa CIy4YalHOTO AKCIIEPUMEHTA, THarpaMm Diliepa

BepositHocTh M cTtatucTuka 9 KIIACC
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Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

5) BeposiTHOCTB M cTaTuCTHKA

51 [IpencraBnenue naHHBIX B BUJE TAONMI, AUArpamMmm, TpauKOB, HHTEPIPETALUS JaHHBIX.

UYrenue u noctpoeHue TabNuL, 1uarpaMm, rpauKoB MO peaabHbIM JaHHBIM

5.2 [TepecTanoBku u pakTopuai

5.3 CoueraHus U 4UCIO COYETAHUM

5.4 Tpeyronbauk [lackans. Pemenue 3a1ad ¢ ucnonp30BaHMEM KOMOMHATOPUKH

55 I'eomerpuueckas BeposTHOCTb. CiiydaliHbI BBIOOP TOUKU M3 (PUIYpbI Ha IUIOCKOCTH, U3
' OTpe3Ka U U3 AYTU OKPYKHOCTH

5.6 Wcneitanue. Ycenex u Heynaya. Cepus UCIBITaHUHN 0 IEPBOTO ycrexa

5.7 Cepus ucnbiTanuii bepuymm. BepositHocTr coOBITHI B cepuu HcnibITaHui bepHymmn

5.8 CrnyyaiiHas BeJIMUMHA U paclpesiesieHue BEpOsSTHOCTEN

59 Matemaruueckoe oxujnaHue u gucnepcus. IlpuMepbl MaTeMaTHyeckoro 0XXHJIaHUs Kak
' TEOPETUYECKOrO CPEIHErO 3HAUCHUS BEIIMUNHBI

510 MatemaTuueckoe OXHIAHUE W JUCHEPCUS CIyYalHOW BEIMYMHBl «UUCIIO YCIEXOB B
' cepuu ucnblTaHui bepHym»

511 [TonsiTue o 3akoHe OONBIINX YKCell. MI3MepeHne BepoATHOCTEN ¢ TOMOIIBIO YacToT. Poiib

Y 3HAYEHUE 3aKOHA OOJIBIINX YHCET B IPUPOJIE U OOIIECTBE
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM

OCBOEHUMS OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBbBI

OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kypc «Aaredpa»

Koxa
NpoBepPsIeMOro
TpedoBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUsI HA OCHOBE
orocC

YMeHue onepupoBaTh NOHSTUSAMH: MHOKECTBO, IIOJIMHOKECTBO, OIEpalMd HaJ
MHOKE€CTBaMU; YMEHHE ONEPUPOBATh MOHATUSAMU: Ipad, CBSI3HBINA rpad, 1epeBo, UK,
OPUMEHSATh WX TNpU peIIeHUH 3a7ad; YMEHHE HCIONb30BaTh rpaduyeckoe
IIPEJICTABIEHUE MHOXKECTB Ul OINMCAHMSI PEAJIbHBIX IPOLECCOB U SIBJIECHUM, IPU
pEIlIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB

YMeHue OIICPUPOBATD IMOHATHAMMU: OIIPCACIICHUC, aKCHMOMA, TCOPEMA, JO0KA3aTCIILCTBO,
YMCHHUEC pacClioO3HaBaTb MCTHUHHBLIC W JIOKHBIC BBICKA3bIBAHHWA, IMPUBOJUTL HNPUMCPBI U
KOHTPIIPUMEPLI, CTPOUTDH BBICKA3bIBAHHA U OTPHULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUAMU: HATYpaJIbHOE YUCIIO, IIPOCTOE U COCTAaBHOE YHUCIIO,
JIETMMOCTh HAaTYpaJbHbIX YUCEN, IPU3HAKUA JEIMMOCTH, LIEJI0€ YUCIO0, MOIYJb YUCIIa,
OOBIKHOBEHHAsI IpO0b U JAeCATUYHAs IpOOb, CTAHJAPTHBIN BUJ YUCIA, PALIUOHAIBHOE
YHCII0, WPPAIMOHATLHOE YHCIO, apu(PMETHUSCKUN KBAIPATHBIM KOPEHB;, YMCHHE
BBIIIOJIHATH JE€UCTBUSI C YUCIaMH, CPAaBHUBATh U YIOPSI0YMBATH YUCIA, IPEACTABIATh
YUClia Ha KOOPAMHATHOW MNpSAMOW, OKPYIVIATh YMCIIA; YMEHUE JeJaTh MPUKUIKY U
OIIEHKY pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHSATUAMHU: CTETICHb C LEJIbIM MOKa3aTeneM, apudMeTHIecKuit
KBaJIpaTHBI KOPEHb, MHOTOUJIECH, anre0pandyeckas IpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HATypaJIbHOM CTENeHU OOJIbIlIEe €IUHMIIBI, YMEHHE BBHITIOJHATH PACUYETHI MO
dbopmynaM, mpeoOpazoBaHUs IENBIX, JIPOOHO-PAIIMOHANBHBIX BBIPAKEHUH U
BBIPDOKECHHUIN C KOPHSIMH, pa3lIoKEHHE MHOTOUYJIEHA HAa MHOXHUTEIH, B TOM YHCIIE C
UCIOJIb30BaHHEM (OPMYIT Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue omnepupoBaTh IOHATUSMU: YHCIOBOE pPABEHCTBO, YpPaBHEHUE C OIHOU
IIEPEMEHHOM, YHUCIOBOE HEPABCHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE pellaTh
JUHEIHbIE M KBaJpaTHbIE YPaBHEHHUsS, JPOOHO-pAllMOHANbHBIE YpaBHEHHUS C OIHOMN
IIEPEMEHHOM, CUCTEMBI JBYX JMHEHHBIX YPABHEHUM, JIMHEHHBIE HEPAaBEHCTBA U UX
CUCTEMBbI, KBaJJpaTHbIE U IPOOHO-paIlMOHAIbHbIE HEPABEHCTBA C OJIHOM NEPEMEHHO, B
TOM YHCIJIE IIPU PELICHUU 3a/1a4 U3 APYTUX [IPEAMETOB U IIPAKTUYECKUX 3a/1a4; YMEHUE
WCIIONB30BaTh  KOOPJAMHATHYK) NPSIMYK0 M KOOPAMHATHYKH  IJIOCKOCTh  JUIS
M300pakeHus pellieHN ypaBHEHU, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (YHKIMA, Tpapuk (QYHKUUH, HYIU (QYHKIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MTPOMEKYTKH BO3pacTaHUs, YObIBaHMUs, HANOOJbIIEE
¥ HauMeHbIllee 3HaueHWs (YHKIMH, YMEHHE ONEpUPOBATh IOHITHAMHU: TIpsSMast
MPONOPIMOHATIBHOCTh, JIMHEHHAs (QYHKIUSA, KBaJapaTuuHas (QyHKIuUSA, oOpaTHas
MIPOIOPLIMOHANIBHOCTh, Napaboja, runepboiyia; yMeHue CcTpouth rpaduku (QyHKUIUH,
UCTOJIB30BaTh IpauKU Ui ONpPEeNCHHs] CBOWCTB MPOIECCOB U 3aBUCUMOCTEH, IS
pemieHusl 3amad M3 JPYyruxX Yy4eOHBIX NPEIMETOB M PEATbHON JKU3HH; YMEHHE
BBIpaXaTh (POPMYITaAMHU 3aBUCMOCTH MEX/y BETMUYNHAMU

YMeHue omnepupoBaTh TOHATHUSMH: TIOCIEIOBATEIBHOCTh, apuMeTHyecKas W
reoMeTpHuyecKas Mporpeccun; yMeHHe HCI0Ib30BaTh CBOWCTBA MOCIEA0BATEILHOCTEH,
(bopMyIibl CyMMBI M OOIIET0 YieHa MU PelIeHUuH 3a]a4, B TOM YHCIe 3a7a4 U3 APYyTUx
y4eOHBIX MPEMETOB U peaTbHON KU3HU
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10

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM 4YKCIIE€ HA MPOLEHTHI, JOJW U YacCTH,
NBUKEHHE, paboTy, [IEHy TOBapOB M CTOMMOCTH MOKYIOK U yCIIyT, HAJIOTH, 3a/1a4il U3
objacTu ympaBleHHUS JIMYHBIMA W CEMEHHBIMU (UHAHCAMH), YMEHHE COCTaBJISATh
BBIPQ)KCHMSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 33Ja4d, UCCIEAOBATh
MOJIYYEHHOE PEIICHUE U OIEHUBATh MPaBIOMOJ00HOCTh MOJYYEHHBIX PE3yIbTaTOB

YMeHne onepupoBaTh MOHATHSAME: (UTypa, TOYKA, OTPE30K, MpsMasi, JIyd, JOMaHasl,
yroj, MHOTOYIOJIbHUK, TpPEyrojbHHK, paBHOOCIPEHHBIM W  PaBHOCTOPOHHUI
TPEYroJbHUKH, MPAMOYIOIbHBIA TPEYroJbHUK, MEIHaHa, OUCCEKTpHCa W BbICOTA
TPEYroJbHHUKA, YSTHIPEXYTOJIbHUK, TApaJICIOrpaMM, poMO, IPSMOYTOJIbHUK, KBaJIpaT,
Tpamenus; OKPYKHOCTb, KpyI, KacarelibHas;, 3HaKOMCTBO C MPOCTPaHCTBEHHBIMH
durypamu; yMeHHE pelIaTh 3aJadd, B TOM 4YHCJIC W3 IOBCCAHCBHON >XH3HH, HA
HAXOK/ICHHE T€OMETPUYECKUX BEIMYHMH C MPUMEHCHUEM M3YYEHHBIX CBOUCTB (pUTYp U
¢dakToB

YMeHue onepupoBaTh MOHSATHSIMH: PaBEHCTBO (DUTYp, PaBEHCTBO TPEYTrOJbHUKOB;
[apaJUIeIbHOCTh U INEPHEHAUKYIAPHOCTh IPAMBIX, YILOJI MEXAY MNPAMBIMH,
NEepIEHANKYIISAp, HAKJIOHHAs, MPOEKLus, 1ogodue Guryp, 1nogodHble TPEyrojJbHUKH,
CUMMETPHUSI OTHOCHUTEIBHO TOYKHM M INPSIMOM; YMEHHE pacllO3HABaTb PABEHCTBO,
CUMMETpPHUIO U 1onodue (uryp, mapaieabHOCTh U MEPHEHIUKYIIPHOCTh MPSAMBIX B
OKpPY’KarollleM MHUpe

11

12

13

YMeHue onepupoBaTh NOHATUAMU: JUIMHA, PACCTOSIHUE, YToJl (BEJIMYMHA yria, CUHYC U
KOCHHYC yIJIa TpeyrojbHHKa), IUIOLIA/(b; YMEHHE OLIEHUBATh Pa3Mephl MPEIMETOB U
OOBEKTOB B OKPYXKAIOIIEM MHpE; yMEHHUE NPUMEHSTH (OPMYIBl IMEPUMETpa MU
IUIOIIAZM MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTM M IIJIOLIAgU Kpyra, oObema
IIPSAMOYTOJIBHOTO  IMapajulelieNuIlela; yMEHHE IPUMEHATh IIPU3HAKUA PAaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHHKa, TeopeMy Iludaropa,
TPUTOHOMETPUYECKHE COOTHOLICHUS I BBIYUCIICHUSA JJIMH, PACCTOSHUM, IUIOIAAeH
YMmeHnue wuzo0pakaTh IUIOCKHE (UTYpbl M HMX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE
(GuUrypsl OT pykd, ¢ IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB IO
TEKCTOBOMY UJIM CUMBOJIbHOMY OIIMCAHUIO

YMeHue onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMa KOOPAUHAT;, KOOPAUHATHI
TOYKH, BEKTOp, CymMMa BEKTOPOB, IPOM3BEICHHE BEKTOpAa HAa YHUCIO, CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB;, YMEHHUE HCIOJIb30BaTh BEKTOPBI M KOOPAWHATBHI IS
Mpe/ICTaBICHNUs] JaHHBIX W peUIeHHs] 3aJady, B TOM YHCJIE U3 JAPYTUX YUeOHBIX
MIPEAMETOB U PEaIbHOMN KU3HU

14

15

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOMKOBBIE U KPYTOBbIE JIHarpaMMbl, TaOIHIIbI,
cpeanee apudmMernueckoe, MearaHa, HauOoJbIIee U HaUMEHbIIee 3HAUYEHUs, pa3Max
YHCIOBOr0 Ha0opa; yMEHHE U3BJIEKaTh, WHTEPIPETHPOBATH M IPEOOpPa3OBBHIBATH
uHpOpMalMIO, TPEJCTaBICHHYI0 B TaOnMIaXx M Ha JAuarpaMmax, OTPaKaroIlyro
CBOMCTBA M XapaKTEPUCTHUKHU PEaJbHBIX IIPOLIECCOB U SIBJICHUMN; YMEHHE PACIIO3HABATh
M3MEHUYMBBIE BETMUMHBI B OKPYKAIOILLEM MHUPE

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIM OMBIT (CIy4alHBIM SKCHEPUMEHT),
AJIeMEHTapHOe COObITHE (PJIEMEHTApHBIM MCXO0J) CIy4yalHOTO OIbITa, CIy4aiHOe
COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE HAaXOJUTh BEPOSTHOCTH CIIy4ailHBIX
COOBITHI B OMNBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH;, YMEHHE
pemaTh 3aJa4l METOJOM OpPraHM30BAHHOIO Mepedopa M C MCIOJIb30BaHHEM IpaBHiIa
YMHOXKEHUS; yYMEHHE OLEHUBATh BEPOSTHOCTH pEAJbHBIX COOBITUH W SIBJICHUH,
[IOHMMaTb pOJb MPAKTHUYECKH JOCTOBEPHBIX W MAJOBEPOSATHBIX COOBITUH B
OKpY’KaloIlleM MHpE M B KHM3HH;, 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHIA;
3HAaKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEJ U €T0 POJIbIO B MAaCCOBBIX SIBICHHSIX
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YMeHue BHIOUpATh MOAXOIAIINNA U3YUEHHBIH METOJ JUIsl pEIIeHUs 3a]jau, IPUBOANUTh
IIPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC M JKU3HM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKHU B MCKYCCTBE, ONMCHIBATH OTACIIBHBIC BBIIAOIINECS
pe3yJIbTaThl, IOJyYEHHBIE B XOJE DPA3BUTUS MAaTEMAaTHKU KakK HayKH, NPUBOAUTH
IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUM M UX aBTOPOB B OTEYECTBEHHOW M BCEMUPHOM
HUCTOPUU

Kypc «I'eomerpus»

Kona
NpoBepsIeMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOECHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs
Ha ocHoBe PI'OC

YMeHHe OnepupoBaTb IMOHATUSAMHU: MHOMKECTBO, IIOJMHOXECTBO, OIEPALMU HaJ
MHOXKECTBaMH; YMEHHUE OIEPHPOBATH MOHATHAMU: Ipad, CBA3HBIN Tpad, IEepeBoO, IHKI,
IPUMEHSATH UX NPH PEIIEHUH 3a/1a4; YMEHUE HCII0JIb30BaTh rpaduyeckoe npeacraBieHue
MHOXECTB JJI1 OIMCAaHUs PEAIbHBIX IPOLECCOB W SBICHUM, IIPU PEUICHUHM 3a1a4 W3
APYruX y4yeOHBIX MPEAMETOB

YMeHue OIICPUPOBATL IOHATHUAMM: OIIPCACICHHUC, aKCHMOMA, TCOPEMA, NO0KA3aTCIILCTBO,
YMCHHUEC pPaClIO3HABATb HMCTUHHBLIC W JIOKHBIC BbICKA3BIBAHUA, NMPUBOAWUTL IMPUMCPLBI U
KOHTPIIPUMEPLI, CTPOUTDH BBICKA3bIBAHHA W OTPULIAHUA BBICKa3bIBaHHI

YMeHue onepupoBarTh NOHATUSAMU: HATYPAJIIbHOE YMCIIO, IPOCTOE U COCTABHOE YUCIIO,
JIETMMOCTh HATyPaJIbHBIX YMCEN, IPU3HAKHU JACIMUMOCTH, LEJI0E YUCI0, MOAYJb YHCIA,
OOBIKHOBEHHAsi ApoOb M JecATUYHasl ApoOb, CTaHAAPTHBIA BHJ YHWCIA, pallMOHAIbHOE
YHCIIO, UpPpAIMOHATIBHOE YHWCIO, apu(pMETHUYEeCKHi KBaApaTHBI KOPEHb, yMEHHE
BBIITIOJIHATH )ICI\/'ICTBI/ISI C 4yucjiaMu, CpaBHHUBATHL U YIIOPAAOYMBATHL 4YHCJIa, MPCACTABIATH
YyyCIa Ha KOOPAMHATHOM NIPSAMOW, OKPYIVIATh YKCIIA; YMEHUE J1€JIaTh IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C IIEJIBIM IOKa3aTesieM, apu(pMeTHUeCKUn
KBaJpaTHBI KOpPEHb, MHOTOWIEH, aireOpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHOM CTENeHU OoJbllle €IUHUIIbI; YMEHHE BBIIOJHATH PAcy€Thl MO
dbopMynaMm, mpeoOpa3zoBaHUs LIETBIX, JPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUN
C KOpHSIMHU, pa3JIOKEHUE MHOTIOUYIEHAa HA MHOXHUTEIH, B TOM YHUCIE C HCIOIb30BAHUEM
(hopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHSITHUSMH: YHCIOBOE€ pPAaBEHCTBO, YpPaBHEHUE C OJHOM
IIEPEMEHHOM, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHE pEIIaTh
JUHEWHbIE W KBaJpPATHBIE YpaBHEHUS, APOOHO-pAIlMOHAIBHBIE YpPAaBHEHHUS C OIHOU
IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YpPaBHEHHWW, JIMHEHHBICE HEPABEHCTBA U MX
CUCTEMBI, KBaJIpaTHbIE U JPOOHO-pAIlMOHAILHBIC HEPABEHCTBA C OJTHOM MEpEMEHHOH, B
TOM YHCJIE TIPU PELIEHUU 3a7a4 U3 APYIUX MPEAMETOB U NMPAKTUUYECKUX 3a7a4; YMEHHE
WCIIOIh30BaTh KOOPJAUHATHYIO MPSMYIO M KOOPJIMHATHYIO TUIOCKOCTh JIJIST M300pakKeHUs
pEeLIECHNI ypaBHEHU, HEPABEHCTB U CUCTEM

YMmenue omnepupoBaTh NOHATUAMU: GYHKIUSA, Tpaduk QYHKIWH, HYIW QYHKIHUH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEXKYTKH BO3pAcTaHusi, YObIBaHMs, HauOoJIbIIee U
HauMEHblIee 3HAa4eHUs (QYHKLUMU; YMEHHME ONEpPUpOBATh MOHATHAMU: HpsMas
IPONOPIMOHATIBHOCTh, JIMHEHHAas (yHKUWSA, KBaapaTuuHas (QyHKUus, oOparHas
MPOTOPIIMOHABHOCTD, Tapadoyia, TUMIEpOosia;, yMEHHE CTPOUTh Trpaduku (QyHKIUH,
UCIOJb30BaTh TpauKu AN ONpeAeNeHUs CBOWMCTB MPOLIECCOB M 3aBHCUMOCTEH, I
peleHyst 3aad U3 Ipyrux y4eOHbIX MPEAMETOB U PeaIbHOM KU3HU; YMEHHUE BbIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEXy BETMUYMHAMU

YmMmenue OIICPpHUPOBATH IIOHATHUAMMU: IIOCJICA0OBATCIIbHOCTD, apI/I(bMCTI/I‘ICCKaSI n
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r€OMETpPUYECKasi POrPECCHH; YMEHUE HCIOIb30BaTh CBOMCTBA IOCIEI0BATEIIbHOCTEH,
(GbopMyIIbl CYMMBI U OOILIErO 4ieHa MpU PelIeHUH 3aady, B TOM YHCIe 33a[a4 U3 JIPYrux
y4eOHBIX MPEMETOB U peaTbHOU KU3HU

10

YMeHue pemarb 3a/ladyd pa3HbIX TUMNOB (B TOM YHCJIE HA MPOLEHTHI, JOJW M YacTH,
IBUKEHHE, paboTy, IIEeHy TOBApOB U CTOMMOCTH MOKYIIOK W YCIYT, HaJOTH, 3a/la4dl U3
o0jacTu yNpaBJICHUS JIMYHBIMA W CEMEHHBIMH (UHAHCAMHU); YMEHHUE COCTaBIAThH
BBIPAXKEHHS, YPABHEHUs, HEPABEHCTBA M CUCTEMBI IO YCJIOBUIO 33/1a4d, HCCIIEIOBATH
MOJIyYEHHOE PEIlIeHre U OLEHUBATh MPaBI0NOJ00HOCTh MOJYYEHHBIX Pe3yIbTaTOB

YMeHue ornepupoBarh MOHATHIMH: (UTYpa, TOYKA, OTPE3OK, MpsMas, Jy4, JIOMaHas,
yrojl, —MHOTOYIOJbHUK, TPEYrOJbHUK, paBHOOCAPEHHBII ¥  PABHOCTOPOHHHU
TPEYTrOJIbHUKU, NPSIMOYTOJIBHBI TPEYrOJILHUK, MeAuaHa, OWCCEeKTpUca H BBICOTA
TPEYTONbHHKA, YEeTHIPEXYTOIBHUK, MapajuiesiorpaMM, poMO, MPSMOYroJbHUK, KBaaparT,
Tpamenusi; OKPYKHOCTh, KpYI, KacarelibHasi; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
dburypamm; yMmMeHHE peniath 3ajJadd, B TOM 4YHUCJIC W3 IIOBCCIHCBHOW >KHM3HH, Ha
HAXOXKJCHHE T€OMETPUYECKUX BEIMYUH C MPUMEHCHHEM HM3YYCHHBIX CBOWCTB (QUTYp U
(hakToB

YMeHue onepupoBaTh IOHATUAMU: PABEHCTBO (UIYp, PABEHCTBO TPEYTOJIbHUKOB;
[IapAJUICIbHOCTh W NEPIEHAMKYJISAPHOCTh  IPSMBIX, YLOJI  MEXIY IPSMBIMH,
NEepPIEHANKYIIAp, HAKIOHHAs, MPOEKIHs, moaodbue ¢uryp, moaoOHbIE TpPEYroJIbHUKH,
CUMMETPHUSL OTHOCUTEIBHO TOYKM M IIPSIMOM; YMEHHE paclo3HaBaTb pPaBEHCTBO,
CUMMETPUIO U ToJ00Hue (uryp, nmapamiesibHOCTh U MEPHEHIUKYISIPHOCTh HPSMBIX B
OKpPY’KarollleM MHUpe

11

12

13

YMeHue onepupoBaTh MOHITUSMU: JJIUHA, PACCTOSIHUE, YToJl (BEIUYMHA yria, CUHYC U
KOCHHYC YyIja TpeyroJIbHHKa), IJIOLIaJb; YMEHHE OIIEHHBATh pa3Mephl MPEAMETOB U
00BEKTOB B OKpYXKAlOIlEM MHpE; YMEHHE MPUMEHATh (GOpPMYJIbl TEpUMeTpa U IJIOLIaIu
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOUIaJM Kpyra, o0bema MpsSIMOYTOJbHOIO
NapajuleNIeNUIeNa; YMEHNE IPUMEHATh IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe€ YTJIOB TPEYrojibHHKa, TeopeMy [Iudaropa, TpuroHoMeTpudeckue COOTHOILIECHUS
JUIS. BBIYMCIIEHUS IJINH, PACCTOSHUM, TUIOIIAAEH

YMmenue uzo0paxkaTh MI0CKUE GUIypbl U MX KOMOMHAIIMU, POCTPAHCTBEHHbIE (DPUTYPHI
OT PYKH, C TIOMOILIBIO YEPTENKHBIX HMHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB 110
TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCaHHIO

YMeHue onepupoBarTh MOHATHSAMM: MPSAMOYIOJIbHAS CUCTEMA KOOPAMHAT; KOOPIHHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, NPOM3BEACHHWE BEKTOpAa HA YHCIO, CKaJIsIpHOE
MPOU3BEJICHUE BEKTOPOB, YMEHHUE HCIOJIb30BaTh BEKTOPHl M KOOPAWHATHI  JJIS
MIpPE/ICTAaBJICHHSI JAHHBIX M PELICHUS 33/1a4, B TOM YHCJIe U3 IPYTrUX Y4eOHBIX MPEIMETOB
U peajJbHOU KU3HU

14

YMeHue onepupoBaTh MOHSITHSIMH: CTOJOMKOBBIE M KpPYrOBbIE JAMArpaMMbl, TaOJIHIIbI,
cpeaHee apudMmeTHyeckoe, MeJMaHa, HauOoJblliee W HauMEHbIee 3HAueHHs, pa3Max
YHICIIOBOTO Habopa; yMEHHE U3BJIEKaTh, WHTEPIPETHUPOBATH M IMpPeoOpa3oBBIBATH
nH(pOpMaINIO, MPEICTABICHHYIO B TAOIUIAX U HA AMarpaMmax, OTpaKarollyro CBOWCTBA
1 XapaKTEPUCTUKH pealbHbBIX MPOILIECCOB U SIBICHUI; YMEHUE paclio3HaBaTh U3MEHUYHUBBIE
BEJIMYMHBI B OKPYKAIOILEM MUPE

15

YMeHue onepupoBaTh MOHATHAMM: CIy4ailHBIH ONBIT (CIy4alHBIH 3KCIIEPUMEHT),
JJIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIIy4allHOrO OIbITa, CllydaiiHoe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE HAXOJIUTh BEPOSITHOCTH CIIy4ailHbIX COOBITUI B
OIBITaX C PABHOBO3MOXKHBIMH SJIEMEHTAPHBIMH COOBITHUSMH; YMEHHE pellaTh 3aJauu
METOZIOM OpPraHW30BAaHHOIO Iepedopa M € HCIOJb30BAaHMEM IpaBHJIa YMHOXKEHUS;
YMEHHUE OLIEHUBATh BEPOSTHOCTU pPEAJbHBIX COOBITUH W SABICHUN, MOHUMATh POJb
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MPAaKTUYCCKU JOCTOBCPHBIX W MAJOBCPOATHBIX CcOOBITHI B OKpyXaromeM MHUpC U B
KHU3HH; 3HAKOMCTBO C IIOHATHEM HEC3aBUCHUMBIX CO6I)ITI/H>'I; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YKCEIl U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BHIOMpATh MOIXOAALINA W3yUYEHHBIH METOJ JUIS pPEUIeHUs 3a7ayd, IPUBOAUTH
IIPUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U JKU3HM, DPACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKU B MCKYCCTBE, ONHCHIBATH OTIEJIbHBIE BBIIAIOIIMECS
pe3yibTaThl, IOJYYEHHBIE B XOJ€ pa3BUTUSA MATEMAaTUKA KaK HAyKH, I[PUBOJIUTH
IIPUMEPbl MaTEMATHYECKUX OTKPBITUM M MX aBTOPOB B OTCUYECTBEHHOW M BCEMHUPHOU
HUCTOPUU

Kypc «BeposiTHOCTB 1 CTATHCTHKA)

Kon
NpoBepPsIeMoOro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHUs
Ha ocHoBe PT'OC

YMeHHE ONepUpOBaTh IMOHATHUAMU: MHOMKECTBO, I[IOJMHOXECTBO, OIEpALMU HaJ
MHOXKECTBaMH; YMEHHUE OIEPHPOBATH MOHATHAMH: Ipad, CBA3HBIN Tpad, IEepeBoO, IHKI,
IPUMEHSATH UX NPH PEIIEHUH 3a/1a4; YMEHUE HCII0JIb30BaTh rpaduyueckoe npeacraBieHue
MHOXECTB JJI1 ONMCAaHUs PEAIbHBIX IPOLECCOB W SBICHUM, IPU PEUICHUHM 3a1a4 W3
JpYruX y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh IMOHATUAMU: OIpPENEICHUE, aKCMOMa, TeopeMa, 10Ka3aTelbCTBO;
YMEHHE DPaclO3HaBAaThb MCTHHHBIE U JIOKHBIE BBICKA3bIBAHMS, NPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEDBHI, CTPOUTH BBICKA3bIBaHUS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh NOHATUSAMU: HATYPAJIbHOE YMCIIO, MPOCTOE U COCTABHOE YUCIIO,
JEJTMMOCTh HATyPaJIbHBIX YMCEN, IPU3HAKU JCIMMOCTH, LEJI0E YUCIO0, MOAYJb YMCIA,
OOBLIKHOBEHHAs I[p06b U aeCATHYHAaA Hp06b, CTaHI[apTHBIﬁ BU 4YHKCIIa, pallMOHAIBHOC
YHCIIO, HUpPpAIMOHATIBHOE YHWCIO, apuPMETHUYEeCKHid KBaapaTHBI KOPEHb, yMEHHE
BBIITIOJIHATH )ICI\/'ICTBI/ISI C 4JucjiaMu, CpaBHHUBATHL U YIIOPAAOUYMBATHL 4YHCJIa, MPCACTABIATH
YyCIa Ha KOOPAMHATHOM NIPSAMOW, OKPYIVIATh YKCIIA; YMEHUE J1€JIaTh IPUKUJIKY U OLIEHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHSATHSAMH: CTENEHb C IIEJIBIM IOKa3aTesieM, apu(pMeTHUeCKun
KBaJpaTHbI KOpPEHb, MHOTOWIEH, aireOpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJIbHOM cTereHu Oouibllie €IUHUIIbI; YMEHHE BBIINOJHATH PAcy€Thl MO
¢dbopMmynaMm, npeoOpa3zoBaHUs LIETBIX, JPOOHO-PALIMOHAIBHBIX BbIPAKEHUHN U BhIpAKEHUN
C KOpHSIMH, pa3JIOKEHUE MHOTIOYICHA HA MHOXUTEIHU, B TOM YHUCIIE C UCIOIb30BAHUEM
(hopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHHne onepupoBaTh IOHATUSMH: YHUCIOBOE pPABEHCTBO, YPaBHEHHE C OJHOH
MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; yMEHHE peuiaTh
JUHEIHbIE U KBaJgpaTHbIE ypaBHEHUS, IPOOHO-pAallMOHANbHBIE YpPAaBHEHUS C OJHOMN
MEPEMEHHOM, CUCTEMBbI JABYX JMHEWHBIX YpPAaBHEHMU, JIMHEWHbIE HEPABEHCTBA M UX
CUCTEMBI, KBaJIpaTHbIE U JPOOHO-pAIlMOHAIEHBIC HEPABEHCTBA C OJIHOM MEpEMEHHOH, B
TOM YHCJIC MIPU PEHICHUHN 3aaa4 U3 APYTUX ONPEAMETOB U MPAKTUYCCKUX 3aJad, YMCHHUC
UCIOJIb30BaTh KOOPAWHATHYIO NPSAMYIO M KOOPAMHATHYIO IIOCKOCTH JUIS M300pa)KeHUs
pelLIEeHNI ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh TOHATUSAMHU: (yHKIMA, rpaduk QyHKOUH, HyIH (QYHKIUH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MMPOMEXKYTKH BO3pAcTaHusi, YObIBaHMs, HauOoJIbIIee U
HaMMCHBIICe 3HAa4YeHUs (QYHKIWW; YMEHHE OIEPHPOBATh TOHATHIMH: TpsIMas
IPONOPIMOHATIBHOCTh, JIMHEHHAas (yHKUWSA, KBaapaTuuHas (QyHKUus, oOparHas
MPOTOPIMOHABPHOCTD, Tapadoyia, TUMNEepOoJia;, yMEHHE CTPOUTh Trpaduku (QyHKIUH,
UCIOJb30BaTh TpauKu AN ONpEeAeSICHUs CBOWMCTB MPOLIECCOB M 3aBHCUMOCTEH, I
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peleHus 3aad U3 IPYTuX y4eOHbIX MPEAMETOB U PeaIbHOM KU3HU; YMEHHUE BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEXy BETMUYMHAMU

10

11

12

YMeHue omnepupoBaTh MOHSATHSIMH:  IOCIEAOBATEIbHOCTh, apupMeTHdeckas u
reOMEeTpHUUECKasl MPOrPECCUU; YMEHHE HCIOJIb30BaTh CBOMCTBA IOCIIEI0BATEIbHOCTEM,
(GbopMyIibl CYMMBI U OOILIEro 4ieHa MpU PelIeHUH 3aad, B TOM YHCIIe 33a[a4 U3 JIPYrux
y4eOHBIX MPEMETOB U peaTbHOU KU3HU

YMeHue pemarte 3aJaud pa3HbIX TUIOB (B TOM YMCJE HA IMPOLEHTHI, AOJIM U YacCTH,
IBIKEHUE, paboTy, LIEHY TOBAapOB M CTOMMOCTH MOKYIOK W YCIIYT, HAJOTH, 33Ja4d U3
o0jacTu yIpaBlICHUS JIMYHBIMA M CEMEHHBIMU (UHAHCAMHU); YMEHHUE COCTaBIATH
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIEA0BaTh
MOJIyY€HHOE pEIlIeHre U OLEHUBATh MPaBIONOJ00HOCTh MOJYYEHHBIX PE3YyIbTaTOB

YMeHHe onepupoBarh MOHATHIMH: (UTYpa, TOYKA, OTPE3OK, MpsMas, Jy4, JIOMaHas,
yroJ, MHOTOYTOJIbHHK, TPEYroJbHUK, pPaBHOOCIPCHHBIH W  PaBHOCTOPOHHHMA
TPEYTOJIbHUKH, NPSIMOYTOJIbHBI TPEYrOJILHUK, MeAuaHa, OWCCeKTpUca M BBICOTA
TPEYrOJbHUKA, YCTHIPEXYTOJMbHUK, MapaJIeiorpaMM, poMO, MPSIMOYTOJIBHHUK, KBaJpar,
Tpamenusi; OKPYKHOCTh, KpYI, KacarellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
durypamu; yMmMeHHE peliaTh 3aJayd, B TOM 4YHCJIEC W3 MOBCEJHCBHON JKWU3HHU, Ha
HaXO0XJICHUE TeOMETPUYCCKUX BEIIMYMH C MPUMEHEHUEM HM3YYCHHBIX CBOKMCTB (UTYp U
(hakToB

YMeHue onepupoBaTh IOHATUSAMU: PABEHCTBO (UIYp, PABEHCTBO TPEYTOJILHUKOB;
[ApAJUICIbHOCTh W NEPIEHAMKYJISAPHOCTb  IPSMBIX, YLOJI  MEXIY IPSMBIMH,
NEePIEHANKYIIAp, HAKIOHHAs, MPOEKIMs, mogodbue ¢uryp, moaoOHbIe TpPEYrolIbHUKH,
CUMMETPHUSI OTHOCUTEIBHO TOYKM M IPSIMOM; YMEHHE paclo3HaBaThb pPaBEHCTBO,
CUMMETPUIO U ToJ00Hue (uUryp, mapamiesibHOCTh U TMEPHEeHIUKYIIPHOCTh HPSMBIX B
OKpY’KarollleM MHUpe

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YToJl (BEJIMYMHA yIa, CUHYC U
KOCHUHYC yTIjla TpeyroyibHHMKa), IUIOLIa/lb;, YMEHHUE OLIEHWBAaTh pa3Mepbl IPEeIMETOB U
00BEKTOB B OKpYXKAlOIlEM MHpE; YMEHHE MPUMEHATh (GOPMYJIbl TepUMeTpa U IJIOLIaIu
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUJIOUIaJM Kpyra, o0bema MpsSIMOYTOJbHOIO
napajuleNIenUIeNa; YMEHNE IPUMEHATh IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe€ YTJIOB TPEYroibHHKa, TeopeMy [Iudaropa, TpuroHoMeTpuyeckue COOTHOILIECHUS
JUIS. BBIYMCIIEHUS JIINH, PACCTOSHUM, TUIOIIAAEH

YMmenue uzo0paxkaTh MI0CKUE GUIyphl U MX KOMOMHAIIMU, POCTPAHCTBEHHbIE (PUTYPHI
OT PYKH, C TIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB 110
TEKCTOBOMY WJIM CUMBOJIbHOMY OITUCAHHIO

13

YMeHue onepupoBaTh MOHATHSAMH: MNPAMOYTOJIbHAS CUCTEMA KOOPAMHAT; KOOPIAMHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IPOM3BEIACHUME BEKTOPAa HA YMHCIO, CKaJISIPHOE
MPOU3BEJICHUE BEKTOPOB, YMEHHUE HCIOJIb30BaTh BEKTOPHl M KOOPAWHATHI  JJISt
MIPEJICTABJICHHSI JAHHBIX M PEUICHUS 33a]a4, B TOM YHCJe U3 IPYruX Y4eOHBIX MPEAMETOB
U peaJbHOU KU3HU

14

YMeHue onepupoBaTh MOHSITHSIMH: CTOJOMKOBBIE M KpPYrOBbIE JAMArpaMMbl, TaOJIHIIbI,
cpeanee apudmeTHyeckoe, MeJMaHa, HauOoJbllee W HaUMEHbIEe 3HAUCHHs, pa3Max
YHICIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBATH
nH(pOpMaINIO, IPEICTABICHHYIO B TAOMUIAX U HA AMarpaMMax, OTPaKarollylo CBOWCTBA
U XapaKTEPUCTUKH PEaIbHBIX MPOLIECCOB U SIBICHUI; YMEHUE pacliO3HaBaTh U3MEHUYMBBIE
BEJINYMHBI B OKPYKAIOLEM MUPE

15

YMeHne omnepupoBaTh MOHATHUAMH: CIYYalHBIA OMBIT (CIyYalHBIA HSKCIIEPUMEHT),
3JIEMEHTAapHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIIy4allHOrO OIbITa, CllydaiiHoe
COOBITHE, BEPOATHOCTh COOBITHUS; YMEHHE HaXOIUTh BEPOATHOCTU CIy4YalHBIX COOBITUH B
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OTBITaX C PABHOBO3MOXXHBIMHU JJIEMEHTAPHBIMH COOBITUSIMU; YMEHHE pPEIaTh 3aJauyd
METOJIOM OpraHM30BaHHOIO Tmepebopa M C HCIOJB30BAHMEM IIPAaBHJIA YMHOKEHUS;
YMEHHE OIIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITUH W SBJIICHUH, MOHUMATH POJIb
MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX COOBITUN B OKpYXKAIOIEM MHUpE U B
KU3HHU; 3HAKOMCTBO C IIOHSTUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YKCEN U €r0 POJIBIO B MACCOBBIX SIBICHHSX

16

YMeHue BHIOMpATh MOIXOAAIINA W3yUYEHHBIH METOJ JUIS pPEUIeHUs 3a7adyd, IPUBOAUTH
IIPUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC U JKU3HM, DPACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, OIHCHIBATH OTIEIIbHBIE BBIIAIOIIMECS
pe3yJIbTaThl, IOJIYYEHHBIE B XOJE€ DPA3BUTUS MaTEMaTHUKM KaK HayKH, NPUBOAMTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUM M HUX aBTOPOB B OTEYECTBEHHOM M BCEMHMPHOHN
UCTOpUU
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IHEPEYEHD 9JIEMEHTOB COJAEPKAHMUAA,
ITPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kypc «Aaredpa»
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BBIYUCIIECHUS
11 HarypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEbIX Yncel
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEUHBIC TTEPUONUECKHE TpoOH
1.3 PanyonaneHele yncna. ApupmeTnyeckue onepanuy ¢ paloHaIbHbIMU YHUCIIAMHU
14 JlelicTBuTenpHbIE Yncia. ApupMeTHYecKre oNepalnu ¢ JeMCTBUTEIbHBIMU YUCIIAMU
15 HpH6J1H>KéHvHLIe BBIUMCIICHUS, NpaBWIa OKPYIJIEHMs, IPUKHUIKA M OLEHKa pe3ysbTara
BBIYUCIICHUH
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpa)KE€HUS (BBIPAXKEHUSI C IEPEMEHHBIMHU )
2.2 Crenens c 1enbM okaszareneM. CTeneHb ¢ palldoOHaIbHBIM 1oka3areiemM. CBOHWCTBA CTEIICHU
2.3 MHorouseHsl
24 AnrebGpanyeckas ApoOb
o5 Apudmernueckuii KOpeHb HATypajdbHOW creneHH. JlelcTBusC apupMETHYECKUMH KOPHSIMHU
' HaTypaJlbHOH cTeneHn
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenbie u 1poOHO-paloHaIbHBIE ypaBHEHUs. CHCTEMBbI M COBOKYITHOCTH YpaBHEHHH
3.2 Ilenbie u 1poOHO-paliOHANIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienune TeKCTOBBIX 3a1a4
4 YucnoBsle IOCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIIH
@yHKk1Ms, cnocoObl 3aanus GyHKIuu. ['paduk GyHkunn. O6macte onpeneaeHus 1 MHOKECTBO
51 3HaueHud ¢yHkuuu. Hymu ¢yskmun. IIpomexxyTku 3HakomnocTtosHcTBa. [IpomexyTku
o MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMbI (yHKIMH. HanGonbliee M HauMeHblIee
3HaYeHHe PYHKIUU HA IPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHoOroyroiasHIUKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenne reoMeTpruiecKuX BETHYUH
7.6 BekTopb! Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHUCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
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8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmsr

Kypc «I'eomerpus»

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

1 Hucna u BIYUCICHUS

11 Harypanbsnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCell

1.2 OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPUOANIECCKHIE APOOH

13 Parmonanbheie uncia. ApupMeTrHuecKue onepanyuy ¢ paloHaAIbHBIMU YACIaMU

1.4 JlelicTBUTENbHBIE YUCTa. APpH(PMETHIECKHE ONIEPALUH C ACHCTBUTEILHBIMHU YUCIAMH

15 Hpn6nn>1<é}£Hme BBIUUCIICHHSI, TpaBWJIa OKPYIJICHWS, NPUKUIKA ¥ OLEHKa pe3yibTaTra
BBIUUCIICHUH

2 AnreOpandecKkue BoIpaKEHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

2.2 Crenens ¢ nenbM nokasaresneM. CTeneHb ¢ paluoHaIbHBIM N0Ka3zaTeneM. CBONCTBA CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1po0b

25 Apn(bMeTHqS:CKHﬁ KOpeHb HaTypanbHOH creneHu. JlelicTBUsS ¢ apupMETHUYECKMMHM KOPHSIMHU
HATYpaJIbHOH CTEHCHU

3 VYpaBHeHUs U HEpaBEHCTBA

3.1 Lenble u 1poOGHO-paliOHaNbHbIE YpaBHEHUS. CUCTEMbI U COBOKYITHOCTH YPaBHEHHM

3.2 Lenbie u 1poOHO-paoHANbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a1a4

4 YucnoBbie OCIEI0BATEIIEHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATELHOCTEH

4.2 Apudmerndeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB

3) OyHKIMH
Oyukuus, cnocoObl 3ananus ynkuuu. I'padux pynknuu. O6nacte onpeneneHus 1 MHOXKECTBO

51 3HaueHud ¢yHkumu. Hymm  Qynkuuum. IIpoMmexyTkn 3HAKONOCTOSHCTBA. I[IpoMexyTku

o MOHOTOHHOCTH (DYHKIIMA. MakcCHMyMbl U MHHUMYMBI (yHKIHH. HanGosbpinee 1 HanMeHbIIIee

3Ha4YeHHe PYHKIUU HAa IPOMEKYTKE

6 KoopannaTsl Ha IpsMOii U TIOCKOCTH

6.1 Koopaunatnas npsmas

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomeTpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBOCTBa

7.2 TpeyronbHuk

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4ecKuX BEITUUYUH

7.6 BekTops! Ha MIIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA
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8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHosxecTBa

8.5 I'padm

Kypc «BeposiTHOCTB 1 CTATHCTHKA)

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna u BIYUCICHUS
11 Harypanbsnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCell
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPUOANIECCKHIE APOOH
13 Parmonanbheie uncia. ApupMeTrHuecKue onepanyy ¢ paloHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YnClia. ApUPMETHIECKHUE OTIEPALIUH C JCHCTBUTEILHBIMU YUCIAMH
15 HpI/I6JII/I)Ké}£HI)I€ BBIUUCIICHHSI, TIpaBWJia OKPYIJICHUS, NPUKUAKA M OIEHKa pe3yibTaTa
BBIUUCIICHUH
2 AnrebpandecKkue BoIpaKCHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenens ¢ nenbiM nokaszaresneM. CTeneHb ¢ palioOHaIbHBIM MoKa3zaTeseM. CBONCTBA CTENEHN
2.3 MHorousneHsbl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleWcTBUS ¢ apupMETHUYECKHMMM KOPHSIMHU
' HATypaJbHOHN CTEIICHU
3 VYpaBHeHUs 1 HEpaBEHCTBA
3.1 Lenble u 1poOGHO-paiOHaNbHbIE YpaBHEHUS. CUCTEMbI U COBOKYITHOCTH YPaBHEHHM
3.2 Lenbie u 1poOHO-panOHANBHEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Pernrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT TOCIEI0BATENLHOCTEN
4.2 Apudmerndeckas u reomeTpruaecKkas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
Oynkuus, cnocoObl 3aganus Gynkuuu. ['padux pynknuu. O6nacte onpeneneHuss 1 MHOXKECTBO
51 3HaueHud ¢yHkuuu. Hymm Qynkuuu. IIpoMexyTKH 3HAaKOMOCTOSHCTBA. IIpomexyTku
o MOHOTOHHOCTH (DYHKIIMA. MakcHMyMbl U MHHUMYMBI (yHKIHH. HanGosbinee 1 HanMeHbIIIee
3Ha4YeHHEe PYHKLIUHU HAa IPOMEKYTKE
6 KoopannaTsl Ha IpsMOil U TNIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKuxX BEITUUYUH
7.6 BekTops! Ha MIIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
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8.1

OmnucarenbHas CTaTUCTHKA

8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa

8.5 I'padm

82




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE

MATEPHUAJIBI 111 YYEHUKA

e Marematuka: 5-if kiacc: 0a30BbIi ypoBeHb: yueOHUK: B 2 yacTsx, 5 kinacc/ Bunenkun H.41., XKoxos
B.1., Yecnokos A.C. u apyrue, Akimonepnoe ooiectso «M3aarensctBo«lIpocBerienue»
e Maremaruka: 6-i kiacc: 6a30BbIi YPOBEHB: yueOHUK: B 2 yacTsx, 6 kinacc/ Buenkun H. 5.,
Koxos B.W., UecHokoB A.C. u apyrue, Akinoneproe oomectBo «M3narensctBo «IIpocsemienuey
e AunreOpa. 7 kiacc. YueOHUK. YTIyOJIeHHBIH ypoBeHb - MakaperaeB F0.H., Munarok H.T".,
HemkoB K.W. u np. AxunonepHoe o6mectBo «M3marensctBo «IIpocBemenue»
e AnreOpa. 8 kiacc. YueOHUK. YTiIyOJiIeHHBIH ypoBeHb - MakaperaeB F0.H., Munarok H.I.,
Hemxos K.U. u np. Axunonepnoe obmectBo «M3narenscto «IIpocBenienue»
e AureOpa. 9 knacc. YueOHuk. YriayoneHHbli ypoBeHb - Makapeiues F0.H., Munarox H.I'.,
Hemxos K.U. u np. Axunoneproe o6mectBo «M3narenbcrBo «IIpocBemnienue
e Marematuka. ['eomerpus 7-9 xnaccsl/ CmupnoB B.A., Cmuproa U.M. M. - «kBMHOM.
JlabopaTopust 3HAaHU»

e Marematuka. BeposiTHOCT U cTatucTuka 7-9 kiaccel: 6a30Bbli yPOBEHb YUEOHUK B 2 4acCTIX/
Breicoukuii U.P., fAmenko NU.B., M — «IIpocsenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

e Metoanueckoe nocodue g yunurtens. Aiaredpa 7 knacc. YriayOsieHHbI ypoBeHb MakapbiueB
O.H., Munmrok H.I'., HemmkoB K.U. u np. AxunonepHoe o6mectBo «l3narenscTBo
«I[Ipocsenienne»

e Meroauueckoe mocodue ans yuurens. Anredpa 8 kiace. YrinyOnaeHHbIH ypoBeHb Makapblues
FO.H., Munmrok H.I'., HemmkoB K.W. u np. AxunonepHoe o6mectBo «l3narenscTBo
«I[Ipocsenienne»

e Meroauueckoe nocodue as yuurensd. Anredpa 9 kinace. Yriny0OiaeHHbIH ypoBeHb MakapbiueB
FO.H., Munmiok H.I'., Hemkos K.U. u ap. Axunoneproe obuiectBo «M3naTenscTBo
«I[Ipocsenienne»

e [eomerpusi. MeToauueckue pekoMeHaanuu ains yuurens . 7 kiaace/ Cmupros B.A., CmupHOBa
N.M. M. - «kbMHOM. Jlaboparopusi 3HaHUI»

e [eomerpusi. MeToauueckue pekoMeHaanuu ais yuurens. 8 kiaace/ CmupHoB B.A., CmupHOBa
N.M. M. - «kbMHOM. Jlaboparopusi 3HaHUI»

e [‘eomerpusi. MeTonuueckne pekoMeHaanuu st yaurens. 9 kimace/ CmupHoB B.A., CMupHoBa
.M. M.- kcbMHOM. JlaGopatopusi 3HaHHIT»

e Meroaunyeckoe nocobue. BeposTHOCTH U cTatucTuka 7-9 knaccel: 6a30BbIi ypoBeHb / Briconkmii
N.P., Amenko 1U.B., M — «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas snekrponnas mkona _https://resh.edu.ru
bu6mmoreka LIOK https://m.edsoo.ru/
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