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[Mpunosxenne 10
K METOAMHECKOMY KOMMEHTAPHIO

Hamenenna OO 000 s coorsercTBun ¢ npukasom Munnpoceemenus Pocenn ot 09.10.2024
Mo 704 «0) pHeCeHHH WIMEHEHHIH B HEKOTOPEIE IPHKA3EI MUHHCTEPCTBA NPOCBELILEHHA
Poccuitckoii Menepanun, kacarwmuecs dejepanbhbix 00pa3oBaTeNbHBIX POIPAMM HAHAIBHOIO
obiero o0pasoBaHua, OCHOBHOIO 001ero 00pasoBaHus 1 cpeaHero obumero odpazoBanuay

B denepaneHeX M PerHOHANBHLIX HPOUEIYPEX OLSHKH KauecTsa oOpasoBaHHA MCIONBIyETCH
nepededs  (KOAM(UKATOP) PAcHpeieleHHBIX N0 KIaccaM  NpoBepAeMbIX  TpeboBaHMil K
pesyIbTATAM  OCBOEHHMS OCHOBHOH oOpajoBaTensHoil nporpaMmel  ocHoBHOro  obwero
00pa’ioBAHHA H YIEMEHTOBR COAPAAHHA 110 MATEMATHERE.

Tabnuna 1
[Mposepsemeie TpefoBaHMHA K PE3YILTATAM OCBOSHHS OCHOBHOMH
o0paioBaTellbHOI nporpammel (5 kacc)
Kon nposepaemoro) [IposepAaeMbIe NPEIAMETHBIE PE3YILTATE OCBOSHHA OCHOBHOI
pe3yibTaTa o0pasoBaTesLHONH NPOrpaMMel 0CHOBHOTO obLlero obpajosanus

1 Unena v BEIMHCIIEHHA

1.1

[Monumare # ITPpdBHIIBHO }'Ilﬂ'l'].]t.‘.ﬁJIleb TCPMHHBL,  CBA3dHHBIC C©
HATYPAIEHBIMH YHCI1AMH, O0BIKHOBEHHBIMH M JIECATHYHBIMH ;J.pl}ﬁHMli

CPHBHHBEH'I: H  YIOPAIOHHBATE HATYPAIbHLIC HYHCIA, CPAdBHHBATL B

1.2 npocTeiinx caydasx o0bIKHOBEHHbIE ApoDH, JecaTHYHbIe 1podu
COOTHOCHTE  TOMKY HA  KOOPAHHATHOH  (4HCNOBOH) nDpamMoi ¢
1.3 COOTBETCTBYIOIMM € uuMcioM M Miodpamare HaTypalbHBIE 4HCNA
TOYKAMH Hid KOOPAHHATHON (MMCI0BOI ) npaMoii
14 Brmonuate apudmernueckne AelicTBHA ¢ HATYPAIBHBIMH MHCIAMM, C
0OBIKHOBEHHBIMH JIPOOAMH B NPOCTEHIIMX CIyHaAX
1.5 BLINOIHATE NPOBEPKY, NPHKHAKY PE3YILTATA BRIMHCIEHHIT
1.6 OKpyrisnTh HATYPAIBHBIE YHCIA
2 PelieHHE TEKCTOBRIX Sa/1a4
21 Pewarts TexcroBble 3ajadn apudmernyeckum cnocofoM M ¢ NOMOLIBIO
OPraHH30BAHHOID KOHEYHOro nepebopa BreX BOIMOKHBIX BAPHAHTOB
22 Pemarts 3anaun, CONEpEKALINE 3ABHCHMOCTH, CBH3LIBAIOIING BE/IHYMHHBL
' CKOPOCTE, BPEMS, PACCTOAHHE, LIEHA, KOJIHYECTBO, CTOMMOCTD
23 Henonp3oBare KpaTKHE 3anucH, cXembl, Ta0aHubl, 0DOZHAYEHMA NPH
pelleHHH 3a1a4
[lonb30BATECA  OCHOBHEIMH - @IMHHLAMM  M3IMEPEHMA: LEHLI, MACChI,
24 PACCTOAHHA, BPEMEHH, CKOPOCTH, BBIPAMKATL OJHH €IHHHILI BEIHYHHEL

HEpE3 IpYIrHe

H3pnexats, aHAIHIMPOBATL, OUEHHBATL HHGOPMALMIO, NPEICTABICHHYIO
2.5 B rabmaue,  Ha  cronduaroii  amarpaMme,  MHTEPUPETHPOBATH
lIpeCTARIEHHbIE JiHHBIE, MCIOIbL30BATE JIAHHbIE IPH PeLIeHUHN 33144

3 Harsinas reoMeTpis

3] [Monb30BATECA IeOMETPHUECKHMH NOHATHAMMU: TOYKZ, NPAMAA, OTPEIOK,
i1y, Yros, MHOIOYTOJIbHHE, OKPYH#HOCTE, KPYT

32 [puBoauTs npuMepbl 00BEKTOB OKPYKAOLIETO MUPA, HMeLHX hopMy

HIYHEHHEBIX FEOMETPHHECKHX q.lli yp
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Henonesosars TEPMHHMWIOIHK), CBAAHHYHY ¢ YITIAMHD BEPIHHHA CTOPOHD;
33 C MHOIOYIOJIBHHKAMMD - ¥IOJ,  BEpIIHHA, CTOPOHA,  JHAOHAIbL, ©
OKPYIHOCTEHY, PAIHYC, JTHAMETD, HEHTP

l’[fit)ﬁpii)l(ﬂ'l'b H3¥1CHHBIC I'COMCTPHYECKHE q.llil'}"pbl HA HEITHHOBAHHOH M
KIIeTYaToH 6}'[&15111‘3 C NOMOLIBHY HHPKYIIA H JIHHEHKH

Haxonuts  IHHBL OTPEIKOE  HENOCPEACTBCHHBIM — HIMEDCHHEM c
33 HOMOLBHY JllthTfIICH.. CTPOHTE  OTPC3KH 3A0AHHOH  JUIHHBIL CTPOHTE
OKPYIKHOCTE 34JdHHOIO pajgnyca

34

16 Henons30Bate CBOACTBA CTOPOH H YITIOB HIPAMOYIOJIBHHKS, KBAJIPATA [U1A
MX NOCTPOECHHA, BEIMHCIICHHS [UI0LIA/IH H EPHMETPa

BuIuHCAATE NEPUMETP H IUIOIAAL KBAJPATa, NPAMOYIOAbHHKA, (uryp,
3.7 COCTABICHHBIX M3 NPAMOYIOJEHHKOB, B TOM  uMciae  Quryp,
i3o0pasieHHBIX Ha Knerdatoii Dymare

18 [Mone30BaTbCAd  OCHOBHBIMH METPHHECKHMH  CAHHHUAMH ~ HIMCPCHHA
I PUIHHBL, THIOIAAH, BRIDAAATL OJHH €JHHHILI BEJTHYHHBL MEPES JIPYTIHE

PacnosHasare napautenenunel, kyd, HCIONL30BATE TEPMHHOIOIHIO:
39 BeplinHa,  pebpo,  IpaHb,  HIMEPEHMA  HAXOAMTD  M3MEPEHHA
napaLienenuneta, kyba

110 BoluHcnars 00beM K}fﬁﬂ. napanneneindnena no 3alaHHbIM H3IMCPCHHAM,
I HOJIBS0BATECH €AHHHIAMH H3MEPEHHHA obBeMa

111 Pemars HecnomHeE 340448 HA HIMEPEHHE IMEOMETPHHECKHX BCIHYHH B
I HPAKTHHECKHN CHTYdIHAX

Tabnuna 2

H}](]EEPH&SMHE ANEMEHTBI COACPHAHHA |:5 KJI.'-JL‘L‘}

Konl [TpoBepAaeMblil 3MEMEHT COUSPHAHNS
| [HarypansHele unena 4 HY Ik

Harypankaoe uncno. Pan narypansibix uncesn. Uueno 0. Hzobpamenne HarypanbHbIX
MHCE TOMKAMH Ha KOOPAHHATHON (4ucIoBoil) npamMoit

I.)]'[u:muuuumm cucreMa cuucieHus. Pumckas  symepauus.  [Jlecaruunas  cucreMa
T euncnenns

CI'}FJBHEHHE HATYPAlBHBIX HHCE, CPAdBHEHHE HATYPANBHBIX HHCET € HYIIEM. DHP)"I'.’]EHHE
HATYPAIbHBIX HHCEN

CrnoskeHHe, BEIMHTAHME, YMHOMEHHE M JelIcHHE HATYpalbHeIX uncen. CreoiicTBo Hyns
| [P cloHeHHH, CBOHCTBA HYNA M eIMHMUBL NpH yMHOoxeHHH. [lepemecturensHoe u
COYETATENBHOS CBOHCTBA (34KOHBI) CHOMKEHHA H  YMHOMEHMA, PACHPEAeIHTENBHOE
CBOHCTBO (3AKOH) YMHOKEHHUA

Henonpiosanne OyKB Ui 0003HAYEHHA HEMIBECTHOID KOMIOHEHTA M 3AMHCH CBOHCTR
apudiMeTHHeCKHX JAeHCTBHI

L6 Vlenurenn 1 KpaTHele YMCId, pasiokenue Ha MHoxuTenn. [pocteie u cocTaBree yuena.
* [Mpusnakn nenumoctn va 2, 5, 10, 3, 9. Jenenne ¢ octarkom

Creneds ¢ HATYPAlbHEIM  [IOKA3ATCICM. Januce 4Mcna B BHAC CYMMBI PAd3PAIHBIX
CllardcMbIx

Uncnosoe BhIpaMEHHE. Briuncnenne 3Ha4eHHH  4HCIOBEIX Bblpﬂ}KEHliﬁ., NOPAN0OK
ISBI:IIIUIIHEHHH .LlEﬁUI'EHﬁ. Henoneszosanne INpH  BRIYHCICHHAX [IEPEMECTHTEIBHOIG H
T coYeTaATeNBHOID CBOHCTE {'.EHIEUHUB:I CIIGEEHHA H YMHOMWCHHA, PaclpeIc/IHTEIbHOI
CBOHCTBA YMHOMCHHA
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2 |\Hpobu
[pencrasnenne o apodu Kak cnocode 3aNHCH YacTH BelHuHHEL ODBIKHOBEHHEIE APOOH.
21 [[pagunbHBIE H HenpasHibHEE Apodu. CMmelnanHas Apodb, NPeIcTABICHHE CMELLAHHOI

IpoOH B BHE HENPABHILHOI APOOH M BBIASICHHE LEIOH 4acTH YHCIA H3 HENPABHIBHOI
ipodu. Haobpaxenue jipodeii TOUKAMH HA YHCI0BOI NpAMOi

Ocnosroe ceoiicteo apobu. Cokpawenune apobei. [lpusenenue npodn k HoBomy
sHameHareno. CpasHenue apodeil

ConomenHe M BolMHTAHME apobel. YMuomenue n jeneHue apobeil, B3anMHo-00paTHbIE
iipodu. Haxomnenne acTH LEIoro v Lenoro 1o ero YacTH

24

ecarnunan sanues apobeil. [Ipencrasnenne necsTuuHoi 1podH B BUe 0DLIKHOBEHHOH.
Haobpamenue pecaTHuHBIX jpodeil ToukaMM Ha uucnoBoil  npamoii.  CpasBHeHHe
ecaTHYHBIX apobei

ApuipMeTHyeckue JelicTBHA ¢ JecHTHYHBIMH  apo0aMi.  OkpyrieHHe  JecaTHYHBIX
podei

Penienue TEKCTORRIX 34,144

PenieHue TEKCTOBRIX 33,144 ﬂqu:Mﬂ’['H‘[EEHIiM Crocobom

Pewenne norudeckux zagay. Pemenne 3amayu nepebopoM Beex BO3MOMHBIX BAPHAHTOB.
Henonsiosanue npu pelieHnn 3anad Tabinun M cxeM

33

Pemenne 340a4, COACpAHdIIHX  3dBHCHMOCTH, CBA3LIBAMKMIIHE BeIHYHHBI. CROPOCTh,
BpEMA, PACCTOAHHE, LHEHY, HKOWIHHECTBO, CTOHMOCTL. E,J,HHHIJ.I:-I HIMEPCHHAD MACCHL,
UGLEMH, HEHbLL, PACCTOAHHA, BPEMEHH, CROPOCTH. Cpaie MEHAY CAHHHIAMH H3IMEDCHHH
KFJ}IUJ.UI?I BCJIIHYHHEI

34

PelgHne OCHOBHEIX 33134 Ha apobu

35

]’[pem’ramxeunﬂ JAdHHBIX B BHOC TabnuL, cTon04aThIX AHAPAaMn

Harnsanan IFeOMETPHA

=

Harnaauele npeacrasneHus o gurypax Ha NIOCKOCTH: TOYKA, LPAMAA, OTPEIOK. JIyd,
VIOJI, JIOMaHas, MHOIOYIOIBHHK, OKpY&HOCTE, Kpyr. Yron [pasoi, octpeii, Tynoi u
Pa3BEePHYTHIH YIIIb]

JlmiHa  oTpeslka, MeTpHHUECKMe eMHHMUBL JuimHeL  Jlnuoa  nomadoil,  nepumerp,
MHOIOYTOIBHMKD. HaMepenue 0 nOCTpoeHHE YITIOE ¢ NOMOLBIY TPAHCIIOPTHPA

4.3

HarnsanHsie NnpeacTasicHHA O ILI}HI'}f]TdX Hi TNIOCKOCTH: MHOIOYTOIBHHE, NPAMOYIOJIBHHE,
KBA/IPAT, TPEYIOIBHHEK, O PABEHCTBE I.blil}"p

4.4

Haobpasenue furyp, B ToM uncne Ha knerdaroi Oymare. [locrpoenne kondmrypaumii
3 wacTed  NPAMOi, OKPYKHOCTH HAa HEJMHOBAHHOH M kierdaroit  Dymare.
HenonpioBanue cBOMCTE CTOPOH H YITIOB NPAMOYIOJIBHHKE, KBAIPATA

4.5

nJIUU.lﬁJJ.I:- NPpAMOYIOJIBHHED H MHOIOYOJIBHHKOB, COCTABICHHBIX H3 ITPAMOYIOJIBHHEOE, B
TOM YHCIIC til['il'}"p., Ii'jﬂﬁpﬂ)KEHHb[K Ha KNeT4aToi E-}}’MEH'E_ EJ.[HHHI.I,]:I HIMEPEHHA 10T N H

4.6

Harnsannsie NpeacTdBICHHA (4] NpoOCTPAHCTECHHBIX [IJHI'}f]JHKI II]'}HMU}fI'UJIthlf:I
LI Pa/LICICIIMITIE, I{}"G. MHOIOI'DdHHHEH. L’]EUGPH}KEHHE IIPU{J'I'EﬁLL[HK MHOIOIpaHHHKOB.
PHEEEP’I'KH IE}‘EH H ITapaUIenernunend. Coznanue Ml.'l}.lt!.'lt!fl MHOIMOI'pdHHHKOB {Ii'_{ G}"MHI'H._
HPOBOIOKH, IUACTHIIHHA H JIPYIHX MFII'E]]HFLIIUB}

4.7 |06bem npamMoyroasHOro napaenenuneta, kKyoa. Equnnun mimepenna obbema
Tabnnua 3
[Tposepsaemele TpeGoBaHHA K PE3VILTATAM OCBOSHHA OCHOBHOMH
o0pazoBaTelbHOH NporpaMMet (6 Kiacc)
| Kon | [IpoBepsembie NpeIMeTHbIE PE3YIbTAThl OCBOCHH OCHOBHOMH
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[IpOBEPACMOTO
PEIYILTATI

ﬂﬁ].'.lﬂ'.‘lUBﬂ'l'EJIbHﬂﬁ NpoOrpaMMbl GCHOBHOTO odero UGFHEUEEIHHH

1

Uncna v BEIYHCIIEHNA

1.1

3HATL H NOHHMATH TCPMHHBL, CBASAHHBIC C PA3IHHYHLBIMH BHIAdMH HHCCIT H
CnocofaMH Hx JAMNHCH, HEPEXOIHTE {&!CJIH ITO E{J'_iMUHEH{J} oT (],.'iHUfI [IJUPMI:-I
JAIMHCH HHCId K ﬂ}]}‘l'ﬂﬁ

1.2

CPHBHHBH']'I: H  YINOPAIOHHBATE  LEABIE  HMHCI, OOBIKHOBEHHBIE H
MECHATHHHEIC }J.]JUEH, CPdBHHBATE HHCIE OJHOO H PA3HBIX SHAKOB

1.3

BoinonHats, coderas ¥CTHRIC H NHCBMCHHLIC TNPHEMbIL, ﬂpliq.lME']'ll"-lECKHE
NMEHCTBUA C HATYPalIbHBEIMH H HENBIMH HHCITAMH, O0BIKHOBEHHBIMH |
MECHATHYHEBIMH ,J[HJEPHMH._ HOJIOAHTEIBHEIMH H OTPHUATENBHBIMH HHCEITAMH

1.4

BoiupenaTh 3HAYMEHMA YMCIOBEIX BLIPAAKCHHH, BBINOAHATE NPHKHIKY H
OLEHKY Pe3yibTaTd BhIMHCICHHIL, BBUIONHATE NPeo0pazoBaHHs HHCIOBLIX
BEIPAKEHHI Ha OCHOBE CBOHCTB apuMETHYECKHX AeHCTBHI

._.
L

GKP}'I'.’IH']'I: HENBIC HHCIA H ACCATHYHBIC jJ.pUﬁH.. HAXOIHTE IIPHGJIH}KEHHH
HHCCII

1.6

CO0THOCHTE TOYKY Hd I{UUP.L[HHEITHUﬁ IIPHMUﬁ C COOTBCTCTBYHILLHM cH
HHCIIOM M Ii'j[]ﬁ}]ﬂ}lﬁ-j'l'b HHCIA TOYKAMH Ha KUUP}.IHHﬂ']'HUﬁ IlpﬁMUﬁ,_
HAXOIAUTE MOAYIE HHCIE

1.7

COOTHOCHTE TOYKY B NPAMOYIOIBHOH CHCTEME KOOPAMHAT ¢ KOOPAHHATAMH
FTOH TOUKH

1.8

GHP}-‘I'.’IH']'I: HelbIC HHCIA H QCCATHYHBIC ﬂpt}ﬁﬂ, HAXOJHTh IIPHﬁJIIi}KEZHHH
HHCCI

Uucnoewie n ﬁ}"KEEHHhIE BhIPDdAHCHHA

2.1

[Tonumars n ‘_\-fIIUTpEEPIIH'I'b TEPMHHDBI, CEASAHHBIC C 3AIIHCBKY CTCIICHH HMHCE,
HAXOAHTE KBAAPAT H K}fﬁ HHCIA, BBIMHCIATE 3HAYCHHA HHCIIOBBIX
EprH}KEHHfI-. COACPMHUIHY CTEIIEHH

2.2

[Tons3oearnes INpH3HAKaMH  Oe/HMOCTH, pPacklaiblBaTh HATYPAlbHbLIC
HHCIA HA NPOCTEIC MHOMHTEIH

2.3

[TonbioBarbes ['dF.lL‘]J.l']'HﬁUM., COCTABJIATE NPONOPUHHA H OTHOLMICHHA

HMcnonezosars ﬁ}"KEb\I JJ1H o003HAYeHHA HHCEN InpH JAIHCH
MATEMATHHYECCKHX Bb\l]'.l‘dmt’HHﬁ* COCTABIIATE G}’KB%HHH% BRI CHHA H
I.}JU[}M}'JII:[. HAXOJHTE SHAYCHHWA F}}'KBEHHI:IK Eh[pﬂ}l{EHlifi

HaxoauTe HEHIBECTHRIA KOMIIOHEHT PABCHCTEA

Pelenne TeKCTOBBIX 3a1a4

Peinars MHOTMOIATOBLIE TEKCTOBRIE 34144H ‘dpllq.lME']'li'-lECKHM Crocodom

32

Pemnats 34444, CBASAHHLIE ¢ OTHOIIEHHEM, HPONOPHHOHANBHOCTHHY
BEAHYHH, MMIPOLUCHTAMH, PELUHTE TPH OCHOBHBIE 3d/ld4MH  HA .J.I'}UEI'H H
[NPOLEHTRI

33

Pemnars Jda0a4H, COHNEPHEIHE SABHCHMOCTH, CBASBIBAHKMIHE BEITHHHHLI
LEOPOCTE, BpeMH, PACCTOAHHE, LEHY, KOJIHHECTBRO, CTOMMOCTD,
[IPOH3BOOHTENBHOCT, BREMA, obBeM ]Jﬂﬁﬂ'l'bl._ HCIOJIB3IYA ﬂpliq.lMETll‘-lt:CKHE
,'lt!ﬁl."l'EHH, OUEHRY, [PHEHAKY. [NOIB30BATECH CAHHHUAMH H3IMEPCHHA
LCOOTBETCTBYHIMIHX BEJIMYHH

34

CocTaBinars ﬁ)’KEEHHhIE BBIPAHCHHA 110 YCI0BHK) 3a1449H

Lad
L

Mienexkars uHpOpMALHI0, DPeICTABNSHHY B TaliHlax, Ha AMHeiHOH,
CToNO ATOMH HIIH KPYTOBOH JHarpaMmax, HHTEPIPETHPOBATE
[PEACTABIEHHBIE IAHHBIE, HCIIONL30BATh JaHHEIE [IPH PEILEHHH 3a1a4

3.6

[TpeacrasnaTe undopmannio ¢ noMowksl TabnuL, THHelnoil 1 cronbuaroii
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PHarpamMm
4 Harnaanas reomerpus
[puBoauTe npUMepbl 0DLEKTOB OKPYRAIOIIEr0 MUPA, HMEWUHX (hopmy
4.1 HIYHEHHBIX TE€OMETPHHECKHX IUIOCKHX M HPOCTpaHCTBeHHBIX  (uryp,
[IPHMEpPh! PABHLIX H CHMMETPHUHBIX iHIyp
Msobpakare ¢ NOMOIIBKY  LUMPKYIH, JIMHEHKH, TPAHCIOPTHpPAa Ha
42 HETHHOBAHHON M KIeT4aToil Oymare H3ydeHHBIE IUIOCKHE FEOMETPHYECKHE
(hurype! 1 KOHQUIypaLuu, CUMMETPHYHEIE PUIYpEI
[MonbioBarecs  IEOMETPHHYECKHMMH  NOHATHAMM:  paBeHcTso  duryp,
4.3 CHMMETPHS; HCIOJIBIOBATE TEPMHHONOTHIO, CBAIAHHYIO ¢ CHMMETPHEI: 0Ch
CHMMETPHH, LEHTP CHMMETPHH
Haxopute BelHMUMHBL YITIOB H3MEPEHMEM € NOMOIILK) TPAHCHOPTHPA,
44 CTPOHTE YINbl 3aJAHHON BEIMYMHLL, NOB30BATECA NPH PEILEHHM 34,144
' rpajycHOil MEpoi YII0B, PAacno3HABATE HA HEPTEHAX OCTPbIH, NPAMOI,
DAIBEPHY THIH H TYIOI YIIIbl
BoiuyenaTs JUIMHY IOMAHOH, NEPUMETP MHOTOYIOIbHHMKA, MOIL30BATLCH
4.5 EAMHHLAMM M3MEPEHHA JUIMHBL, BRIPAKATE OJHH EIHHHULEL H3MEPEHHA
JUIHHEL Yepes ApyTHe
46 Haxoputs, ucnoaesys HEPTENHEIE HHCTPYMCHTEI, PACCTOAHHA: MEHKILY
VIBYMS TOUKAMH, OT TOYKH JI0 NPSMOIL, JUIMHY NYTH HA KBA/J|PATHOH CeTKe
Boiupenats  nnowans  quryp, COCTABICHHBIX M3 NPAMOYTONLHHKOB,
HCIIONL30BATE  PasiMEeHHe Ha NPAMOYIOILHHKM, Ha pasHele  quryper,
4.7 [OCTPANBAHKE /10 HPAMOYTOILHHKA, HOJIB30BATECH OCHOBHEIMH €1HHHLIAMH
HIMEPEHHMA  [UIOWALH, BBIPAKATE OJHHM €IHHHLBLL H3IMEPEHHS I[UI0LIA/H
HEpes ApyTHe
PacnosHasate Ha MOJENAX ¥ HIOOPAKEHHAX NUPAMMIY, KOHYC, LIIHH/IP,
4.8 HCIIOBI0BATE  TEPMHUHONOIMID:  BepliMHa, pedpo, IpaHb, OCHOBAHME,
pasBepTra
4.9 Ma00paxars Ha KieTyaToil Oymare npaMoyroibHel napauienenune
410 Boiapenate  o0beM  NpAMOYroNbHOIO — napanienenunena,  kyba,
110J1b30BATECH OCHOBHBIMH €/IHHHIAMH HiMepeHus o0bema
411 Peinars HECI0KHBIE 331a4H HA HAXOWJAEHHE IeOMETPHYECKUX BENMYHH B

[PAKTHHECKHX CHTYAIHAX

Tabnuna 4

[IpoBepaeMele eMeHThl cojepranua (6 Knace)

Kon|

[IpoBepaeMblii JEMEHT COIEPKAHUA

H ATYPAIBHBIC HHCIA

1.1

APM!.}JME’THHEEI{HE AeHCTBHA ¢ MHOTIO3HAMHBIMH HATYPaIbHBIMH HHCIAMH. Yuciaossie

BhIPDAAKEHHA,

NOPAI0K IelcTBHH, HenonszoBanne ckobok.  Menonszoeauwme IIPpH

BBIMHCICHHAX NMEPEMECTHTEIBHOID H COHCTATC/ILHOID CBOHCTBE CI0GKEHHA H YMHOKCHHA,
PACIpeacIHTENEHOID CBOHCTBA YMHOMCHHA

1.2

GHP}"I'II CHHE HATYPAIbHLIX HHCE

1.3

HEIIHTEJIH H EPdTHBIC “HCA, HaubOIbIIHEH UGI.I.[Hﬁ JACIHTEIER H HAHMCEHBILIEE Uﬁ]llﬂﬂ
EPaTHOE. r.'1':1JIliMlll:'I'I:- CYMMEI H IIPOH3BCICHHA

1.4

ﬂE.’l&.‘.‘HHE C OCTATKOM

Jpobu
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2.1

O0bIKHOBEHHAR Apodb, OCHOBHOE CBOHCTBO apobu, cokpamenune apobeii. Cpasnenune u
yropajgouHeaHue apobeii

22

Pemenne 3a1a4 Ha HAXOWIEHHE Y4ACTH OT LENOND M LEIOr0 [0 ero 4acrtH. ,Jj,[HJE}HUE.'
HHCNO KdE PE3YVIbTAT JCIICHHA

23

[lpeacrapnenne aecaruunoi apodu B BUAe OOBIKHOBEHHOH JpOOM M BO3IMOKHOCTE
npeacTagieHus 00bIKHOBEHHOH Apodu B BHJIE 1eCHTHYHOI

Jecsatuuneie apofiM M MeTpHYECKas cHeTeMa Mep. ApudMerHdeckue AelicTBHA W
YHCIOBEIE BRIPAMKEHHA ¢ 00BIKHOBEHHBIMH M JECHTHHHBIMH JApo0siMH

Ornowenne. [enenne B paHHom otHowenud. Macwrad, nponopuws. Ilpumenenne
HPOIOPLMIL ITPH PeLeHHn Jaaay

[Monarue [MpOLEHTH. Briuucnenne NpoLUEHTd OT BEIHYHHBL H BEIIHHHHBL IT0 GC ITPOLCHTY.
Bpri-ﬂKETHHE NPOLEHTOB  JECATHYHBIMH ,JP{JF}HMIL Pemenne 3dd4  Ha NPOLCHTBL
BHPH}ICEHHE OTHOIUEHHA BEIHYHH B IIPOLEHTAX

[TonomuTensHLIe 1 OTPHUATENBHBIC HHCA

3.1

[MonoxurensHele u  oTpuuarensHele  umena.  Lenele  wmena.  Mogyns  umena,
reoMeTPHYECKAR HHTEPIpeTauua Moaya ynena. Hiobpaxenne uncen Ha KoOpAHHATHOR
npamoil. Yucnossle npomexy k. CpasHeHne qucen

3.2

APMLIIME‘TH‘-IEEKHE NEHCTEHA © NONOMKHTENBHEIMH H OTPHUATENEHBIMH YHCIIAMH

33

HPHM[]}fI'UJIbHHH CHCTEMA KOODAHHAT Ha [MI0CKOCTH. KUUPL[HHH’I'I:I TOYEH Hd ITUIOCKOCTH,
aﬁcuuccu H OpAHHAT. ]-[U{J'I'F]UEHHE TOHEK H LIIHI'}’P' Hd I({H]]J..'J;HHHTHHH IIOCKOCTH

E}fKB CHHBIC BRIDHGHCHHA

4.1

nPMMEHEHHE 6}'1(3 A ZAIIHCH MAaTEMATHYCCKHX BI:-IPHJIEEHHﬁ H IIPELUIU}KEHHfI. Ceroiicrea
H]JHIIJ'ME'I'H'-IE.'L‘KHX AeicTeuii. E}’KBEHHHE BRIpAMCEHHA H HHCIOBBIC NOJACTAHOBEH.
E}fKBEHHbIE PABCHCTEL, HAXOAMICHHE HEHIBCCTHOID KOMITOHCHTA

Mopmynel, GopMyliel NEpUMETPa M IUIOUAAH NPAMOYTONLHMKA, KBajpata, odnema
HapaLenenuneta u kyoa

Pelnenne TeKCTOBRIX Jaau

PelneHHe TEKCTOBRIN 387144 FJPH(.I]ME'I'H'-IECI{HM Crocobom

Peinenue normyeckux 3apay. Pelnenue samau IIE}]EﬁUpUM BCEX BOIMOMHBIX BAPHAHTOB

Pemenne dadaM, CoAalpdallixy SaBHCHMOCTH, CBASBIBAROIIHX BCAHYMHHBL, CROPOCTh,
BpeMA, PACCTOAHHE, LHEHD, KOJIHYCCTBO, CTOHMOCTh, MPOH3BOIHTCNBHOCTE, BPEMA, oDbeMm
}]Hﬁ(]'l'b\l. Enmnuuus HIMEPEHHAD MaCChl, CTOHMOCTH, PACCTOAHHA, BPEMCHH, CKOPOCTH.
Ceaib MERAY COMHHLIAMH H3MCPCHHA Ka#10H BeIHYHHEI

Pewmenne jallad, CBAZAHHBIX C© OTHOLUCHHCM, [IPOHOPUHOHANBHOCTEHY  BCIHYHH,
[NPOUEHTAMH, PEIUHEHHE OCHOBHLIX 347144 He .ﬂ.pUﬁH H IPOLEHTHI

=]
L

(Ouenka u NPHKHIAKA, OKPYITICHHE PE3yIIbTaTa. CocraBineHue ﬁ'_'."I(EEHHhI?{ Bhlpﬂ'}KEHliﬁ Iy
YWCAOBHEY 3a0a4H.

__l'l
=

npﬂﬂL’I'HEJIEHHE JAHHBIX ¢ NOMOUBK TADIHL H AHarpammM. Cronbuarsie AHAIPAMMbL.
Urenue KPYIOBbIX OJHATI'DAMM

Harnapuas reo METPHA

6.1

TU"-IKEL' NpAMad, OTPE3I0K, JIyH, Yrofd, JNOMdHdd, MHOIOYIOABHHE, HCTBIPEXYTOJIBHHE,
TPEYIOJIBHHE, OKPYIKHOCTL, KPYT

6.2

Biaumuoe PACIIOIOMCEHHS  ABYX IIPAMBIX  Hd INIOCKOCTH, NAPa/ICIbHBIC HPAMBIC,
HNEPIEHIHEYIIAPHEIC ITPAMEIS

6.3

Hamepenne paccTOAHME: MesIy ABYMA TOUKAMH, OT TOYKM 10 NpAMOil, Ai1uHa
MapIIpyTa Ha KBaJPaTHO#H CeTke

6.4

HSME]JE.‘HHE H IIOCTPOCHHE YIUIOB © NOMOINBHY TPAHCTITOPTHPA

6.5

Buner  TpeyroneHMKOB:  OCTPOYIOJBHEIE,  NPAMOYTOIBLHBIA,  TYHNOYTOILHBI,
paBHOOE/IPEHHEIIL, PABHOCTOPOHHHI
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6.6

UereipexyronsHug, [IpaMOYroibHEK, KBAIPAT: HCIOIB30BAHHE CBOHCTE CTOPOH, YITIOB,
NHATOHANLEH

6.7

H'_ﬂ]'ﬁ]JHJKEHHE FeOMETPHHYECKHX I.IJMI'}'FI' Hid HEIHHOBAHHOI ﬁ}fMHIT: C HCHONB30OBAHHEM
LIMPKY 1A, JTHHEHKH, Y¥IrOJlbHHED, TPAHCIIOPTHPA. nU-C'I'pUEHIiH Hi KNeTYaToH EI'}’MB.I'E

6.8

I1 CEPHMETD MHOIOYIOJIEHHEA

6.9

[MousaTHe nouanm q.llil')"pbl. CAHHHIBI HIMCPCHHA [UTOULATH. anﬁJIIi}HEHH[I&: HIMEPCHHE
LT TH [IJHI"_\-‘}L B TOM 4YHCIIC Ha KEMPH’I'HUH CETKE

6. 10§

anﬁJ[li}KEHHHH HIMEPEHHE JIIHHBI OKPYHHOCTH, ILIOLMHAAH EPpYTrd

6.11

CHMMETPHH: HEHTPANbHAH, OCCE4A H 3CPKAIILHAA. l'[uc'rpueuue CHMMETPHYHEIX q.lHl'}"p

6.12]

Harnaguelie npencraBneHus O NPOCTPAHCTBEHHBIX (PUrypax: napamnenendunen, kyo,
MpH3Ma, MTHPAMMIA, KOHYC, Luanuap, wap u chepa. Miobpasenne npocTpaHcTBEHHbIX
(huryp. [Ipumepel pazeepToK MHOrOrpaHHHKOB, UMIHHAPA H KoHyca. Cosnanne Mojeneii
NPOCTPAHCTBEHHEIX QHIyp (M3 GyMary, NPOBOJIOKH, IUIACTHIHHA H IPYTHX MATEPHAIOB )

6.13

[lonsatne obbema, enMHHlB  u3MepeHHs  oOvema.  ODbeM  NPAMOYIOIBHOIO
napajuienenunead, kyba

Tabnuna 5

[Iposepaenmble TPpeDOBAHHA K PEiyILTATAM OCBOCHHA OCHOBHOM
obpaioBaTelibHOM nporpammel {7 kacc)

P

Kona HP{JBBPHEM]:IE HNPEAMETHRIE PEIYIILTATEI OCBOCHHA OCHOBHOH

MpOBCPACMOro UGPHEUHH’I'EII]:HUFI NporpaMmMbl OCHOBHOID obwero ﬂﬁ].'.lﬂ'.‘lUBﬂHHH

CAVIILTATA

1 Unena 1 BEIMHCTEHHA

1.1 BolnonuaTs, coderas ¥CTHBIC H HHCBMUCHHBIC TNPHEMBI, Hle.tJMt?TM‘-l":CKHE
’ IEHCTBUA C PAHHOHAILHBIMH HHCIIAMH

Haxoaure 3HAYCHHA HMCIOBEIX BBIPAKCHHIL, NPHMEHATE pasHooDpazHbie
1.2 crocodel M HPHeMBl  BhIMHC/IEHMA 3HAa4eHHH  ApoDHBIX  BRIPAKEHMIH,
lcoqepskalx 00bIKHOBEHHEIE H IeCHTHYHBIE Apolu

[lepexoauts oT 0aHO GOPMEL 3AMHCH YMCEn K ApYroi (npeolpaioBelBaTh

1.3 MecaTHYHY 1podb B 00BIKHOBEHHYH, ODBIKHOBEHHYH) B JIECHTHHHYIO, B
HACTHOCTH, B DECKOHEUHYH) JECATHYHYI Jpode)

1.4 (CpaBHHBATE M YIOPAIOYHBATE PALHOHAIBHEIE YHCIA

1.5 Orpyrasrs 4uena

BuInonHATE INPHEHAKY H OULCHKY pPe3yibTard EbI'-IIilJ.'lfi:HHﬁ._ OUCHEY
1.6 GHAYEHHI YHCIOBEIX Bbl]]ﬂ}Kt!HHﬁ. Brinonusars JEHCTBUA CO CTEIEHAMH C
HATYPd/IbHBIMH NMOKASATE1AMH

anMEHH'I'b IMPH3HAKH JSITTHMOCTH, PAZIIOHCHHE Hia MHOWHTEIHN

17 HATYPaILHEIX HHCEN
Pewars NpaKTHKO-OPHEHTHPOBAHHBIE 3A/144H, CBA3BAHHLIC ¢ OTHOLICHHEM
18 BEJTMHHH, NPOHOPLUHOHAIEHOCT I BEJIHHHH, IMPOLEHTAMH,
’ MHTEPNPETHPOBATL PE3YALTATEL PELIEHHA 3344 ¢ YYETOM OIpPAHHYEHHH,
CBA3AHHBIX CO CBOHCTBAMM PACCMATPHBAEMBIX 00BEKTOR
2 Auredpanyeckue BRIpaKeHHs
31 Henonesosars anrebpaHdecKyrd TEPMHHOIOIHIO B CHMBOIIMKY, NPHMEHATh
) e B npolecce ocBoeHuA yaebHoro MatepHaia
- Haxoauts sHauenns OyKBEHHBIX BLIPAAEHHH NPH 3aJaHHBIX 3HAYEHHAX

[ICPEMEHHBIX
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BuINOIHATE IIPEUGPHJUEHHHH Henoro BhRIPHGHCHHA B MHOI'OYJICH
[PHBEAEHHEM IIUHUGHI:-IK CHAArdeMblIX, PACKPBITHEM CKODOK

Brinonuars VYMHOKCHHC OJHOWICHD HA MHOINOYICH H MHOI'OYICHA Hd
MHOIOYIICH, IIPHMCHATE [I}[]]JM}‘.'H:I KBaJpaTd CYyMMbI H KBAAPATd Pa3HOCTH

O{JY]JJ.EE'I'EIIH'I'I: PaslHEHHE MHOMOYWICHOB Hd MHOMEHTEIH C© NOMOUIBH)
BbIHECEHHH 34 CcKODKH o0lero MHOMHTEN, IPYIHIHPOBEH  ClIdrdeMbIX,
[PHMCHEHHA qJH]JM}f.'l COKPALICHHOID YMHOWMCHHA

“pHMEHH'I'h IIPEUE}FFL{HEFIHHH MHOIOHIEHOB 4714 PEHICHHA PadIHYHBIX 34144
H3 MATCMATHEH, CMEWHBIX TIPCAMETOB, H3 pEﬁJIhHUﬁ INPaKkTHEH

Hcenoneiopats ceoiicTBa cTeneHell ¢ HATYPAILHBIMM IOKAZATENAMH U1
npeobpaloBaHii BeIPAAEHHI

Y PABHCHHA H HCPABCHCTBA

3l

Pewars nuHelHbIE YPaBHEHHA C OHOE IIEPEMHHHUII [IPHMEHAH TIPdBHIA
[IEpex0da 0T HCXOIHOID YPABHCHHA K PABHOCHIIBHOMY CMY. npUHE]JH'I'b.,
HBIACTCA JIH MHCIIO KOPHEM YPABHCHHA

[IpumensaTs rpaduuecKkie METOMB! IPH PELIEHHH JIHHEHHBIX YPABHEHHHA M
HX CHCTEM

33

[lonGupare npUMepsl 4P 4HCEN, HBIHIOMIMXCH PelleHHeM NHHeHHOro
[YPABHEHHA C JABYMA NEPEMEHHBIMH

34

C'I'PUH'I'I:- B HUUP.JHHEI'I'HUﬁ IUIOCKOCTH I'].]Hll!ll[( JIMHEHHOrO ¥YPaBHEHHA ©
MBYMHA  HEPEMCHHBIMH,  IIOJIBIYVACE I'quJHK{JM., NPpHBGIHTE  [IPHMEPDI
[PELICHHA YPAdBHCHHA

35

Pemare CHCTEMBI ABYX JIHHEHHBIX }’pHBHEHHﬁ C AByMA NEPEMEHHBIMH, B
TOM HHCIIC I'pﬂq.lﬂ‘-lﬂi_‘KH

36

CocTasnare PEUIATE JIHHEHHDE YPdBHCHHE HIIH CHCTEMY JIHHEHHEIX
}’pHEHEHHﬁ M YCNOBHHY 3dd4H, HHTEPIPETHPOBATE B COOTBETCTBHH ©
KOHTCKCTOM 30044 H IIUJI}"'-IEHHbIﬁ PEsYILTAT

Koopausats! 1 rpadmkn. DyHkuHl

4.1

H'_ﬂ]ﬁpﬂ}liﬂ'l'b Ha KU'UPJHHEB.'I'HUﬁ IIPHMUﬁ TOHKH, COOTBCTCTBYHMIIHC
FAAdHHBIM  KOOPIAHHATAM, JIVHH, OTPCIKH, HHTEPBAJLL,  3dlIHCBIBATh)
HHCIOBLIE NPOMEHYTEH Hd H.'lI'Eﬁ]JHIfI'-IEL‘K{JM HibIKC

OrrMedars B KUUP}J.HHH.'I'HUﬁ TUIOCKOCTH TOYKH 110 3ddHHBIM KOOPOHHATAM

Crpouts rpadmku nnHeiinbix ynkuuii. Crpouts rpadus GyHKUMHE ¥ = [x]

4.4

OnuceIBaATE  © MOMOLIBHY q.l'_""HKIJ.Iiﬁ H3BCCTHBIE JSABHCHMOCTH  MEHY
BCIIHMYHHAMME CROPOCTE, BpeMA, PACCTOAHHE, HEHY, KOJIMYECTBO,
ETOHMOCTh, NPOH3IBOIHTEIbHOCT, BPEMAH, o0Bem ]JHGU'I'I:I

4.5

HﬂKUJJ.HTb JHAYCHHE I.IJ_\;'HK]_LHH 110 SHAHCHHK) €C apryMCEHTA

4.6

[Monumare rpagmyeckuil criocod npejacrapieHus u ananusa HudopManuy,
MIBJICKATE M HHTEPIPETHPOBATE MHGOPMAUMI0 M3 rPpafMKOB peanbHbIX
[POLECCOE H 3ABUCHMOCTEI

BE.']JHH'I'H OCTE H CTATHCTHEA

5.1

Hurate undopManmio, npeicTaBieHHYR) B TabnMuax, Ha JHArpaMsax,
NpeJcTABIATE JAHHEIE B BUje TabIuL, CTPOHTE JHArpaMMel (cTONOHKOBbLIE
CTOA0YATEIE) M KPYTOBBIE) 110 MACCHBAM JHAYEHMH

(OIMCRIBATE H HHTEPIPETHPOBATE peallbHEIE YHCIOBLIE JAAHHEIC,
[PpEACTABICHHBIC B 'I'H"..}JIHLIFIK._ Hd JH4IpdMMax, I'PEi.l.bllKEl?i

53

Henoneszosats U8 ONHCAHMA JAHHLIX CTATHCTHYECKHE XAPAKTEPHCTHEHL
CpeaHee FJPHL}JME’TH'—IE{JI{UE.. Meauana, Haubonbiiee W HAMMEHBLLEE

FHAHCHHA, PaiMaX
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54

Hmers NpeacTaBicHHe © CII}"‘-IEH\:IHUFI HIMEHYHBOUTH Hid IIpHMEpax LEH,
LI}H'_EH"-I&:CICHI BCIITHYHH, AHTPONOMETPHHMECKHX JAHHBIX, HMETh
[PEACTABICHHE O CTATHCTHYECKOH }‘E'I'UFIHHEUL"I'H

['comerpus

6.1

Pacnozuaeate HIYHEHHBIC TEOMETPHYMCCKHE l.lllil'}']f}bl.. OINpeacniaTs Hx
BIdHMHOC PACIIHREHHE, H'.‘]-UEI‘PB.}I{H'I'I: FEOMETPHYECKHE [I}HI'}f]JI:-I..
BBIITOIHATD 9EPTEHH 110 YCIO0BHKY 3a1a4H. H'_iME]JH'I'b JIHHEHHBIE U YIIOBLIC
penHunHLL. Pemare 34044 Had BBIMHCICHHE [JIHH OTPE3KOB H BEIHHHH
[VIJ1O0B

Menats rpydyrd OLEHKY JHHEHHBIX M YIVIOBBIX BEIHYHH NPEIMETOB B
PEANBHOI AH3IHM, PA3MEPOB NPHPOAHLIX 00bekToB. Pazniuuare paimeps
HTHX O0BEKTOBR 10 NOPAIKY BeIMYHHBL

6.3

C’I'PUH'I'I: HEPTCHH K FTCOMETPHHCCKHM 3aa49aM

6.4

[lone30BaTECA NPUIHAKAMHM  PABEHCTBA  TPEYIONBHMKOB, HCIOJIB30BATE
MPHIHAKH H CBOHCTEA paBHODEIPEHHBIX TPEYIONBHHKOB IIPH PELIEHHH
eEhEL

6.5

“].'}UBU.LIH'I'I: JOrHHECEHE PACCYHICHHA ¢ HCIOILI0BAHHCM IMeOMETPHYCCKHX
reopeM

6.6

[Monssosarecs NPH3HAKAMH PABCHCTBA IIPAMOYIOJIBHBIY TPCYIOIABHHEOB,
CBOHCTROM MEIHAdHEL, IIPUBEL[EHHUﬁ K TIHHOTEHYIC HPAMOYTOJIBHOIO
IPEYIOIEHHELD, B PEIIEHHH MFEOMETPHHECKHX 34144

6.7

OnpenenaTs NapauleNbHOCTE NPAMBIX ¢ NOMOLIBKY  YITIOB, KOTOpbIE
oOpazyer ¢ uumu cexyuwas. OnpelensiTe NapaUlelbHOCTE HPSIMBIX €
NOMOLIBK) PABEHCTEA PACCTOAHMI OT TOYEK oAHOil npamoil a0 Touex
lpyroit npamMoit

6.8

Peware 331441 Ha kneryaroii Oymare

6.9

n].'}UBU.LlH'I'I:- BEIMHCICHHA H HAXOIHTE YHCIIOBBIC H ﬁ}"IEEEHHbIE JHAYCHHA
WITIOBE B IFEOMETPHHCCKHX 3ald4dx © HCNOIb30BAHHEM CYMMbL  YITIOB)
IPEYIOIBHHEOE H MHOIOYIOJIBHHEOR, CBOHCTE YIJIOR, i]lﬁ}]ﬂ'.{UB‘dHHblK IIpH
[EPECCHCHHH ABYX napanicibHbIX IIPAMBIX E.‘E.'-'K}’]JJ.E-'ﬁ. Pemare
[IPAKTHHCCEHE 3add49H Hi HAXOWIACHHE YTII0B

6.10

BJIH;J.E.':'I'I:- [MOHATHEM TCOMETPHYECKOIG MECTd TOHCK. Ymers OIpeAciATE
GHL‘CEICI']JH{J}-' Yilla H EEPE.L[HHHI:II\:I NEPNEHANKYIIAD K OTPE3KY K4k
MEOMETPHHMECKHE MECTA TOHEK

6.1

d‘-'upmy:mp{ma'rb OHpedcI€HHA OKPYHHOCTH H Kpyrd, XOpdbl H AHAMETPA
OEPYHHOCTH, [IOJIB30BATRCA HX CBOHCTBAMH. YMETh INMPHMCHATE  3TH
cBOMHCTRA NpH PEILEHHH 34044

6.12

Biagers noHATHEM ONHCAHHOH OKOIO TPEYIOAbHHKA OKPYKHOCTH, YMETh
Haxoauts ee ueHtp. [Monssosarses Qaxramu o TOM, 4T0 OHCCEKTPHCHI
VIJIOB TPEYroNbHUKA [ePecekadred B OJHOH TOUKe, H O TOM, 4TO
cepeMHHBIE NEPUEHIHKYIAPLL K CTOPOHAM TPEYIOILHHKA [IEPeceKaorcs B
0O TOYKe

6.13

BJIEUJ.H'I'I:- HOHATHEM KACATEILHOH K OEPYHHOCTH, ITMB30BATECH 'I'EU]I}EMUfI 8]
[ICPICHIHKYITAPHOCTH KACATENLHOH M paauyca, NMpOBCICHHOID K TOYKE
KACAHHA

6.14

[Monwzosareca IIPUUTEﬁLL[HMH reoMEeTpHHYECKHMH HEPABCHCTEAMH,
[MOHHMATE HX IIPHI{'I'Ii‘-I&:UKHﬁ CMBICT

6.15

[TpOBOJANTE OCHOBHLIE I@OMETPHYECKHE [TOCTPOSHHA ¢ NOMOIBK LHPKYIA
H IHHEHKH
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Tabnuua 6

[IposepaeMele JeMeHThl coaepranua (7 knace)

Kon|

[IpoBepaeMblii JEMEHT COIEPKAHUA

Uncina ¥ BRIYHCIIEHHE

1.1

Jpobu 0ObIKHOBEHHBIE M JECATHYHBIE, Lepexod oT ojHol dopmbr sanucen apobeii k
npyroit.  TlonaTHe PauMOHANEHOTO YHCHA, 34[HCh, CPABHEHHE, YHNOPSJIOHHBAHHE
PALMOHAILHBIX YHCEN

1.2

APML‘JME’THHECI{HE ,ﬂ,EﬁC'J'BHH C palHOHAIBHBIMHA YHCIIAMH. Pemenne Fa1a4 13 pEEi_'le[]f:I
[NPAKTHEH HA HdCTH, Hd .Ll[]{}ﬁ'H

1.3

Crenens ¢ HATYPAIbHBIM MMOKA3ATENCM. OIPEICIICHHE, IIPE{}G[}H'_H)EFJHHE Bbl}]‘dmt!HHﬁ Ha
OCHOBE OINPEIEICHHA, 3AlIHCE OONBIIMX YHCEN

=

n[}UIJ.de'I'bI., FAIIHCE NPOUCHTOB B BHAC .LlFH'.}EI'H H j.l]'.lﬂﬁﬂ B BHOC NPOLEHTOB. Tpli OCHOBHBIC
SaJd4H Ha TPOLEHTLL, PEIIEHHE 34044 H3 pE'd.'leUﬁ NPaKTHEH

L

n[}HMEHEHHEﬁ IPH3HAROB JE/IHMOCTH, PASI0GKEHHE Hd MHOGHTEIH HATYPdJIbHBIX HHCE

= |

Peansunie JABHCHMOCTH, B TOM HHCIC NPpAMAA H Uﬁpﬂ']'l—lﬂﬂ NponopuHOHAJIBHOCTH

Anrebpanyeckue BeIpaKeHHA

2.1

HEPEMEHHBIE,. HHCIIOBOC 3HAYCHHE BBIPDAKCHHA C IIEPEMEHHE}f{_ r.'I{}I1‘_'.-"(5']'"Z‘h’ll:slt‘ SHAYCHHA
NEPEMEHHBIX

22

[Tpeacrapinenne 3aBHCHMOCTH MEHIY BEIHYMHaMH B BHAe (opmyisl. Belaucnenus no
hopmMyram

2.3

HPE{}GPHEUEHHHB ﬁ}fKEEHHbI?’; BI:-IPH}I{EHHﬁ, TERIACCTECHHO PABHEIE BhIDAMKEHHA

24

CBoiiCcTBa CTEIEHH C HATYPaJIbHBIM IOKA3ATCIICM

Onuowiensl 1 Muorowienesl, Creneds Muorowiena. CnomeHHe, BRIYHTAHHE, YMHOKCHHC
MHOIMOYIICHOHR

2.6

fD‘UpM}-’III:\I CORPALLEHHOID YMHOKMCHHAD KBAAPAT CYMMBI H KBAIPAT PA3HOCTH. fD{}[}M}-'IIEi
PASHOCTH KBAIPATOB. PaznomeHne MHOMOYNEHOB HA MHOMHTEIH

YpapHeHHs

31

YpaBHeHHEe, KOPEeHE YPABHEHHA, [IPABIIA NPeoOpaioBaHHA YPABHEHHA, PABHOCHIEHOCTE
YPABHEHHH

32

Juneinoe YPaBHEHHE C© OOHOH IIE}]EMEHHUH* HHCIIO KUPHEH JIHHEHHOTD YPaBHCHHA,
PELICHHC JIMHEHHBIX }’pHEH&SHHﬁ

33

CocTapleHHe ypaBHEeHHH 10 yenoeuio sanaun. PelieHue TEKCTOBRIX 3a/1a4 ¢ MOMOLLBK
yPaBHEHHH

34

Juueiinoe YPaBHCHHE C ABYMSA MNEPEMEHHEIMH H €I'0 l'pi-j[IJHF.

Cucrema ABYX JIMHEHHBIX j’pHBHBHHﬁ ¢ ABYMH NEPEMCHHBIMH. Pewmenne cucrem

- '_\-‘]JﬂEHf::HHﬁ CHOCODOM MOJACTAHOBEH. n[}HMt‘,pb\l PCIICHHA TECKCTOBBIX 3ald4 ¢ HOMOILLHY

CHCTEM YPdBHEHH H

Koopaunarte: u rpamkn. Gyusumn

4.1

K{H}[}.ﬂ.HHH'I"d TOYKH Ha II[}HM[]ﬁ

4.2

Uucnoesie INPOMERYTEH. Paccrosuue MOWIAY ABYMA TOYKAMH KUUP.LIHHFJTH{]H IIPHMUH

4.3

n[}ﬂM[]}fI'{}JIbHHH CHCTEMA KOOPDAHHAT, OCH Ox u 0‘_\1 Abcumcca u OpAHHATA TOYKH Ha
KUUP}J.HHH'I'HUI\:I INIOCKOCTH

[Tpumeper  rpadmkos, sanandex  Qopwmynamn. YUrenwe rpadukoB  pealbHbIX
HBHCHMOCTEH

[Mouarue ¢yukunn. padmx dynkuun. Ceoiicrea dyukuuii

JIuneiinas diyukuus, ee rpaduk. lpadmk dvaruun y = [x

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2F nfiXbNa1geZIr5mx%2B%2Fvmbi40YzIUSCHc6HKdhVWCbdm8ctjiLxwqTseb...

10/23



15.09.2025, 11:09

10_000_maTemaTuka_koamdukaTopbl.docx

4.7

[ 'padimueckoe peleHne THHEHHBIX YPABHEHHH H CHCTEM IMHEHHBIX YPABHEHHH

L

B EPOATHOCTE H CTATHCTHEA

tn
Y

[lpeacrapnenue nauHeix B Buae tabauu, auarpams, rpadukos. 3anonsenue tadimu,
HTCHHE H NOCTPOCHHE JHAIPpaMM I:C'I'UJIGHKUBI:IX fl:'l'[].'lﬁ'—[ﬂ'l'blx} H I{p}’['{JBbIK). Urenue
rpadukoB peanbHeX npoueccoB. Miasnewenne undopmaumun uz aumarpamm uorabiomu,
HCIO0/IB30BAHHE H HHTEPIPETALNA JaHHBIX

_Jl
=]

OnucarensHas CTATHCTHKA: CpejiHee apuMeTHYECKOE, MeIHAHA, Pa3Max, HanDobIIee |
HAMMEHBIIEE JHAYEHHA HAabopa YHCca0BeIX JaHHex. [TpuMepsl cinydaiinoii HIMEHYHBOCTH

=]
Lt

Cryuaiiseiii sxcnepumedt (onbiT) M ciiyyaiinoe coburrue. Bepostnocts n actora. Pone
MATOBEPOATHEIX M ITPAKTHHECKM IOCTOBEPHBIX CoOBITHH B npupoge n B obuiecTse.
MoHeTa H MIrpallbHAA KOCTh B TEOPHH BEPOATHOCTEN

_J ]
=

['padh, sepmmua, pebpo. Crenens sepunnnl. Yucno pebep M cyMmapHas crelleHb
pepuny. [Ipeacrasnenne o ceaanoctn rpada. Lenn u upkns. [yrmn B rpadax. Odxon
rpada (sinepos nyte). [lpeacrasnenne o6 opuentuposannom rpade. Pewenne 3aaay ¢
nomoLsi rpados

[eomeTpus

6.

—

Hauanwueie noHatHa FeOMETPHH. TU"-IKEL. NpAMadA, OTPC3I0K, JIVH. Yron. Buas YIIOB.
BEP’I'HKH_'H:H]:IE H CMCHKHEIC VYIJIEL EHL‘CEIC'I'FHCFJ YIJIE. Jlomanasn, MHOI'OYT'OJIBHHE.
nﬂpﬂJlIlEIleU-CTb H INEPIEHAHKEYIAPHOCTE IIPAMBLX

6.2

CHMMETPHHHI:IE LI]MI'}'F]:I. OcHOBHEIE CBOHCTBA  OCEBOIH CHMMCTPHH. npli.\-'lf::}]bl
CHMMETPHH B OKPYHAKILEM MHPE

6.3

(cHOBHBIE MOCTPOCHHA © MOMOMBHY LHHPKYIIA H JIMHEHKH. T}TE'_'.‘I'UII]:HHIE. BbIUU'I'FL_
MEIHAHA, GHC{JEK'IPHCH. HX CBOHCTBA

6.4

PElEHUﬁE.LlpEHHhIﬁ H PHBHUL"I'UPUHHHH TPpEYIrMIbHHEH. H&:}THBEH{JTBU TpEYIriNIbHHED

g Croiictea u HPHIHAKH pFlBHUﬁE,'JZpEHHUI'[] TPEYIOIbBHHEA. npll'_{HElKH PABEHCTEA

TPEYTIOJIBHHEOB

6.6

CroiicTea 1 IIPHIHAKH ITAPaJUIC/IbHBIX NPAMBIX. C‘_\-"MMH ¥IIOB TPEYIOJIbBHHEA. Buemmnne
¥IIIBL TPEYIOJIBHH KA

6.7

[IpaMoyrosbHbli TpeyronsHiK. CBOHCTBO MEIHAHBL NPAMOYIOILHOIO TPeyroibHHKA,
nposejeHHoll K runoredyse. [puivaku paBeHCTBA NPAMOYTOIBHBIX TPEYIOIbHUKOB.
[TpsaMOyToJIbHBLH TPEYTOIBHHK ¢ yrioMm B 30°

6.8

HEPEIBEHL”I'EEI B réOMCTPHH HEPABCHCTBO TPEYIOJIBHHKA, HEPABCHCTBO O JJIHHE JIOMAHOIH,
TCOPEMAa O DOBLIEM YIIe H DONBIISH CTOPOHE TPEYIOIBHHEL. nE}TIIEH.LIHKYJIH]J H
HAKJITOHHOA

6.9

FEUMETPHHECI{UE MECTO TOYCH. EIiCCEK'I'}]HCH ¥rila H l:&!]]&:).ll'lﬂl-lblf{ HEPHNEHOHKY AR K
OTPE3RY KdK NEOMETPHYECKHE MECTd TOHEK

GHP}"}KHUL"I'I: H EKpYTr, X0pia H AJHAMETP, HX ceoiicTea. Baaumuoe PAacIIOMEHHE

0. 10§ .

OKPYKHOCTH H npamMoil. KacarensHas 0 cexylIas K OKPYKHOCTH
6.11|0kpyiHoCTh, BiMcanuas B yroi. Boucannas 1 onMcaHHas OKPYKHOCTH TPEYTOIbHHKA

Tabnuna 7
[Tpoeepsiemeie TpeboBaHms K pe3yiIbTATaM OCBOSHHS OCHOBHOMH
oDpazoBaTelsHON IporpaMmet § Kiacca
Kon [IpoBepaemble npeAMETHEIE Pe3yILTATE OCBOSHUA OCHOBHOM
IIPOBEPAEMOIO o0pazoBaTe/1bHOIN NPOrpaMMel OCHOBHOIO ofilero obpasosanns
pesyIbTATA
1 Uncna v BEIMHCIEHHA
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Henone3osars HaYAllbHBIE NpeacTaBiICcHHA O MHOWECTBC jJ.&:FlL"I'BH'I'E.'lehI?i
HHCE O/ CPABHEHHA, OKPYIIIEHHH M B]:I'-IHCJIEHHFL H'j[]ﬁ}]‘d)lﬁ-j'l'b
}J.EflC'I'BIi'I'EJIbH]:IE HHCIA TOYEKAMH Ha HUUP.L[HHEI'I'HUﬁ IIPHMUI"‘II

[[pHMEHATE MOHATHE APHMETHYECKOIO KBAJPATHOIO KOPHH, HAXOIHTH
KBAJIPATHRIE KOPHM, MCNOALIVA OpH  HeodXOQMMOCTH  KalbKYIHATOP,
BEUIOJIHATE  NPe00paI0BaHMA  BRIPAAEHHH, CONEPKALIMX KBAJPATHBIE
KOPHH, HCIOIB3YA CBOHCTBAE KOpHEi

Henonpiosare 3anuc GONBUIMX H MAIBIX HHCEN ¢ HOMOILBI) JECATHYHBIX
pobei 1 creneneii unena 10

AJII'Eﬁ}]ﬂ HHCCKHE BhIPAHCHHA

b

npliM&.‘:HH'l'b MOHATHE CTEINCHH © LHEAbIM  ITOKA3ATSINEM, BBIINIOJIHATE
IIPEUGPHHIEHHHH BhI}TﬂH{t!HHﬁ. COACPHAlNX CTEINCHH C LEIBIM
ITOKA3ATEICM

b
]

BrIIONHATE TOMIECTBEHHBIE NPe0DPA30BAHNA PALHOHAIBHEIX BhIPAKEHHIL
Hid OCHOBC HpdBHII JEﬁC'I'BMﬁ Had MHOIMOYJIEHAMH H H_'II'EGPHPI'-IEL'KHMH
[pobsmu

Packnansiearh I{BEl.-'l]Jﬂ'I'thﬁ TpEeX IceH Hi MHOHTCIH

anMEHH'I'b II}]E[]ﬁ]‘JHT‘l{JB‘dHMH Bbl]'.l‘d)IEt‘HHﬁ AJIA PCIUEHHA PAsIHYHBIX 3d0d44
H3 MATEMATHEH, CMEEKHBIX [IPCIIMETOB, H3 ]in:ﬂ.IIhHUﬁ IIPAKTHKH

'}'r}]ﬂ BHCHHA H HCPDABCHCTBA

Penrare THHeHHRIE, KBAAPATHBIE YPABHEHHA H PAllHOHANBHLIE YPABHEHHA,
CBOIALNTHECA K HHM, CHCTCMEBL JIBYX }’PEiBHEHHﬁ C ABYMA NCPEMCHHBIMH

[[poBoAHTE NpocTeiilie HCCIEN0BAHNA YPABHEHHH H CHCTEM YPABHEHHIH,
B TOM  4HCIE ¢ OPHMEHEHHEM  IpaMueckHX  NpelcTaBaeHMI
(yeTaHABIMBATE, HMEET 1M YPABHEHHE HIIM CHCTEMa YPaBHEHHI pelueHus,
BCIIH MMEET, TO CKOJIBKO, H IIpoyee)

33

[lepexoantes oT cnoBecHOH GOPMYJIHPOBKH 3384l K ¢¢ anredpandecko
MOZEIH € MNOMOLIBK COCTABISHHA YPABHEHHS MM CHCTeMbl YPABHEHHH,
MHTEPIPETHPOBATE B COOTBETCTBHH ¢ KOHTEKCTOM 33d4M IOIYYeHHBIH
pEsyIbTAT

34

anMEHH'I'b CBOIHCTBA YHCIOBLIX HEPABCHCTE 14 CPABHEHHA, OLCHKH,
PELLATR JIHHEHHBIE HEPABCHCTEA © OJHOH IIE}]BMEHHUﬁ H HX CHCTEMLI,
MABATH IT)HLI]H'{E{JI{}"IU HILTHWCTPALHEY MHOGKECTBA pELL[tiHHﬁ HEPABCHCTBEA,
CHCTEMEI HEPABCHCTE

DyHKIHK

[ToHHMATE W HCIIONE3OBATE [IJ}fHHllHUHH_'lebIE NOHATHA H A3LIK ('I'EPMHH]:I,
CHMBOIHHCCKHE {JF}U'_#HH'-IEHHH]., OHPEACIATE  3HAHCHHE q.l}fHHU.HH Iy
SHAMCHHK apryMexdTa, OnpeiciiaTh CBOHCTBA l.b'_'."HKIJ.HH oy e |'pad.|p11cy

Crpouts rpadky dieMeHTapHbIX PYHKLUMH BHAA: , ¥y = X7, ¥y = X, y = [X
OIHCBIBATE CBOHCTBA YncnoBoil yukumn no ee rpadury

|

B CPOATHOCTE M CTATHCTHKLL

5.1

Hapnekars # npeobpa3oBeBaTe HHPOPMALIMIO, HPEICTABICHHYIO B BHIE
rabauu, anarpams, rpadgukoB, NPeNCTaBIATE JaHHBle B BHae Tabimi,
[HarpamMs, rpaHKos

ONHCBIBATE HAHHBIC © NOMOLUBKY CTATHCTHHCCKHX [OKA3aTENeH: CPEIHHX
THAYEHHH W MEP  pacCcHBAHMA fpﬂ'jh-‘lﬂ?(, JAHCIEPCHA H  CTAHIAPTHOC
U'I'KJIUH‘:.‘:HHE]

53

HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHHH H 4aCTOThI {JUGBI'I'HH, B TOM HHCIC

110 pe3ynbTaTaM HiMepernii n nabinoaeHuii
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54

HH?&U,JH'I'I:- BCPOATHOCTH L‘II}"‘-IElffJiHbIK coOBITHIH B OIIBITHAX, 3HaA
BEPOATHOCTH  MIEMEHTAPHBIX CU'ﬁbI'I'Iiﬁ. B TOM HHCIEC B OIBTAX C
PABHOBOIMOMHBIMH WIEMEHTAPHBIMH CcODBITHAMM

5.5

Henonp3osare rpau4eckue MOIEIH: JEPEBO ClIyHailHOrO IKCIEPHMEHTA,
arpaMmMel Jiinepa, YHCIIOBas NpsaMas

5.6

OIIE}THF-UBH'I'I: [NOHATHAMMA.  MHOKCCTBEO, NOJMHOMECTBO, BBIIOJIHATE
QLEPAIHH Hal MHOACCTBAMH: 00beIHHEHHE, IEpeccHcHNC, JOIMIHCHHNE,
HEPEHHCHATE MIEMEHTEI MHMKECTE, HPHMCHATE CBOHCTBA MHOMKECTE

57

Henoneiosats I'}Tﬂq:li‘-lt:t:l(ﬂt: IMPEACTABICHHE MHOMCCTE H CBA3EH MEH Y
HHMH JIIH ONHCAHHA IIPpOLHECCOB H ABIIEHHH, B TOM HHCIE HpH PENIEHHH
S 1d4 13 JIPYIHX yvuelHBIX NpEAMETOB H KYPCOB

['eomerpus

6.1

PacriosHapare OCHOBHLIE BHALI HETBIPEXYIONIBHHKOE, HX 3JICMCHTEL
[I0JIB30BATECH HX CBOHCTBAMH IIpH PCINEHHH MNEOMETPHHCCKHN Sd/1d4

[[pHMeHATE CBOMCTBA TOMKM NePecedeHHs MEINAH TPeyrolbHMKA (LUeHTpa
MECC) B peleHHH 3aad

6.3

Brnagere NOHATHEM CPEAHEl  JIMHMH  TPEYTOILHHKA W  TPAlELMH,
IIPUMEHATE  MX CBOHCTEA 1IPH  PELICHHH TeOMETPHHEeCKHX — 3a]adq.
[Moneioparees Teopemoil Paneca W TeopeMol © NPONOPUHOHAILHEIX
OTpesKax, MPUMEHSTh MX JUIA PeLeHHA HPAKTHHECKNX 3a1ad

6.4

]'[pu MECHATE INPH3HAKH IIU,J,UGHH TPEYTIOJIBHHEOR B PELIEHHH
FEOMETPHHCCKHX Sd/1d™

6.5

[lonezoparecs Teopemoil [Indaropa ana pemwenus reoMerpHHecknx o
HpaKTHYeCKHX 34144, CTPOMTE MATEMATHYECKYIO MOJEb B NPAKTHYECKHX
BA1a4AX, CAMOCTOATENBHO JENaTh HEPTEH M HAXOAWTE COOTBETCTBYHILIHE
ITHHE]

6.6

BJIFJ,L[E’I']: MNOHATHAMH  CHHYCHd, KOCHHYCA H  TAHIEHCA OCTPOra  yrid
HPAMOYTOIBHOI) TPEYIOJBHHER. [Monk3oBaTeea ITHMH  IOHATHAMM JJIH
PELLIEHHA HPAKTHHECKHX 34044

6.7

Boiaucnars (pﬂ'.i.lll'l‘-leIMH CIIUEUGHMHJ Imomais  TpeyroJlbHHED  H
TLIIOLE D H MHOIOYIOJIBHBIX q.llil}"p (IlUJIb’.‘l}’HCb, rue Ht‘.UﬁXU,‘lIiMU,_
KFJ.III:-K}'JIH'I'D]JUM]. HPHMEHH'I'I: MONYHEHHBIE YMCHHA B [PAKTHHECKHX
da0a4ax

6.8

BJIFJ,LI.E’I']: [MOHATHAMH BIIHCAHHOI'O H HEHTPANBHOIO YIUId, HCIOAB30BATE
[TEOPEMBL O BITMCAHHBIX YTUIdX, YITIAX MEMHLY XOPAdMH ECHK}’UJ.HMH} H ¥TIIE
MOHY KACATEIbHOH H XUPJ.[UE IpH PEINEHHH MNEOMETPHHECKHX 3da.044

6.9

BJIFJ,LI,E’I']: MOHATHEM OIMHCAHHOID HETBIPEXYIOIBHHEAL, [IPHMEHATE CBOICTBA
CIHCAHHOID HETBIPEXYTIOIIBHHEKAD IIPH PCLICHHH 3d/144

anMEHH'I'b MOJIYHEHHEIC 3HAHHA Hd NPAKTHEES - CTPOHTE MATEMATHHECKHE
MOOEIH A 33044 ].'}EEUI]:HUIL"l HHIHH H NPOBOAHTE COOTBETCTBYHMIHE
BbIMHCIICHHA € IIPHMCHCHHCM o0t 1 TPHIOHOMCETPHH flIUJIb'j}fHCI:._ rue

HEUG?(U,JM MO, Kl I:K}"JIHTUPUM}

Tabnuna 8

[IpoBepaeMele JIeMeHThl coaepranua (8 knace)

Koy

]-[}]UBEPHE MBIH 31EMEeHT COACPHAHHA

Uncina ¥ BRIYHCIIEHHE
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1.1

Keagparueiii kopene w3 uncna. [lonarue ob wppaumonanenom uucne. Hdecarnunwie
NpuOIHKEeHIA HPPALMOHAIBHBIX HHCE

1.2

CroiicTea apHMeTHHeCKNX KBAAPATHRIX KOPHEH M X NPHMEHEHHE K npeolpaioBaHHID
YHCIOBEIX BhIpAKEHHI! 0 BeruneneHuaM. JlelicrBuTenbHbe YHena

1.3

CTeneHs ¢ HeneIM N0KA3aTENeM H 28 CBOHCTRA. C'J'HH.U;HP']'HHH SANMHCE HHETa

AnredpanyeCcKHe BRIPAHKEHHA

2.1

KBHHPUTHblf{ TPEXHJICH, PA3IKCHHE KBAPATHOIO TPEXYIICHd Hd MHOMKHTEIIH

2.2

Anrebpanyeckas apobe. OcHoBHOe CBOHCTBO anrebpanyeckoi apobu

23

CloseHHe, BelYHTAHKE, YMHOWCHHE, JNCIICHHE F.L'll'EEI'PHM'-IEEI{HK H}]{}ﬁﬁﬁ

24

PaumonansHbie BRIDAHCHHA H HX IIPEGGPHZH}BHHHE

yp-‘d BHEHHA H HEPABCHCTEA

3.1

Ksaapartnoe ypasaenune, opMylia kopHeil ksagparHoro ypasuenus. Teopesma Buera

32

Pemenne }'[}EIBHEHHEL CBOJALIHXCA K JIHHEHHBIM H KBAJIPATHLIM

33

[Tpocreiiinne npobHo-palHoHAIBHBIE YPABHEHH

34

l"pa{|mqecxu5| HHTEPIPETALHA }‘}THEHEHMﬁ C ABYMHA NEPEMEHHEIMH H CHCTEM JIHHEHHBIX
}‘]JHEHE:HME ¢ AByMA  IIEPEMEHHBIMH. n[}HMprl PELICHHA  CHCTEM HENNHEHHLIX
}‘]J‘dEHt:HMﬁ C ABYMH NEPpEeMCHHBIMH

3.5

Pelnense TEKCTOBRIX 3aj1a4 FJJI]'EGPHH‘-IE{JICHM criocoboM

3.6

Uncaoeble HEPABCHCTEA H HX CBOHCTBA

3.7

Hepasenctso ¢ 01HOIl nepeMeHHO#

3.8

PaBHOCHIBHOCTE HEPABCHCTE

3.9

Jluneiinele HepaBeHCTRA ¢ O/IHOI NepeMeHHO

3,100

CHCTEMBI JIHHEHHBIX HEPABCHCTE © OHOH IIE}]EMEHH{]ﬁ

DyukHK

4.1

[Monsrne dynxunn. Obnacts onpeneneHus 1 MEOKECTBO 3HaveHuH dyuruun. Cnocobol
sajiaHus QyHKLMI

4.2

[padmk fyuxumn. Yrenne ceoiicte gynkuuu no ee rpauky

4.3

I._.[l'}MMEPI:l I'PHEPHKGB IlJ)fHKIJ.Hﬁ. OTPAKAHIUHX PCAIBHBIC NPOLECCHI

4.4

MYHKIHH, OIHCBIBAIOILINE NPAMYIO B 00PATHYI) NPONOPUHOHAIBHBIE 3aBHCHMOCTH, HX
rpadukn

4

L

Dyukumun y = x7, y = x*

4.6

Dyurumn , v = x|

4.7

['padmueckoe pemenne ypasHeHRI H CHETEM YPAaBHEHHUH

N

B CPOATHOCTE M CTATHUTHERL

L
-

[Tpencrasnenne JaHHEIX B BUIE TaDIML, JHArpaMM, IPaMKOR

_Jl
]

[\-1HU}KEL"I'E{]., SIEMCHT MHOMCCTBEL, NOIMHOKECTBO. DIIEPHLLHH Hal MHOEKCCTBAMM
(lﬁ'lzuﬁ,ﬂ.l'lHlﬂl—[li&:,h HNEPECEHEHHE, NOMOJIHEHHE

=]
L

CroicTea E]ll[t?[}ﬂuliﬁ Hajl MHOMCCTBAMM NEPEMECTHTENBHOE, COHYETATENBHOEC,
PACIIPENEIHTENBHOC, BEIHMEHHA

.'h
=

Henonezoepanne I']JH!.IJH‘-I&S{JIE{]I'U NPpEACTABICHHA MHOMECTE Q14 OIIHCAHHA PCAlbHBIX
[NpoHeccos H ABIICHHH, IPH PECLIEHHH 3a1d4.

L

L

HZ;ME}]&:HHE PAcCCHBAHHA [JdHHBIX. }IHL'IIEPL‘HH H CTAHAAPTHOC OTKJIOHCHHC HHCIIOBBIX
HHEI'UPUB. ﬂliﬂl'pﬂ[‘d[‘d"d paccCHBAHHA

_.h
=

BJIBMBH']'EJFIHI:IE co0wiTHa L‘.'l}“-lﬂﬁl—lﬂl'l} OIRITA. C:l}"-lﬂﬁHblt: CODBITHA. BEPUH']'HUL"['H
CcOORITHI, OneITEL C PABHOBOSMOGKHEIMH  WIEMEHTAPHBIMH CODBITHAMM, C.'l}"‘-lﬂlehlfl
Eb.[ﬁﬂp. Ceain MEHAY MATOBCPOATHRIMH H NPAKTHHECKH JOCTOBCPHBIMH CODLITHAMH B
[IPHPOOE, GGLLIEL"I'EE H HdYKC

_Jl
|

,H,E]J‘::EU. Cpolcrea ACPEBLCE.  €HHCTBECHHOCTE  NIYTH, CYWECTBOBAHHE BHCHYEH
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BCPIIHHBIL, CBASL MCEHOAY HHCIOM BCPIIHH H HHCIOM pt’ﬁﬁ[}. HFHBIUIU YMHOKMCHHA.
Pemmenne 30044 © MoMOLIBEHY I'pﬂ(l]{}B

3 [Tporueononosxuele cobwrrua.  Juarpamma Dilnepa. OObeauHeHHE W IEpecedeHHe
cobuTHil. HecosmecTnbie cobprmua. @opMyna clomKeHU BEPOATHOCTEH

L

_.h
=]

YenosHan BEPOATHOCT. anBHJI{} VMHOKCHHA, Heszapucumeie cobeitis

nn[}EJL“I'EiﬂJItHHE IKCHEPHUMEHTa B Buae aepesa. Pemenme 3a1a4 Ha  HAXOMIEHHE
BEPOATHOCTEI ¢ NOMOILBH IEPEBa CIYHalHOIO JKCIepHMeHTa, Jnarpamm itiepa
6 |leomerpus

.
—_

6.1 L[E']'I:J]JEX}"I'UIILHHF.H. n‘deJIJIEJIUI'P‘dMM. Cro INpH3HAKH H CcBOMHCTBA

6.2 [Ipamoyro/ibHUK, poMB, KBAAPAT, NX IPH3HAKH M CBOICTBEA

6.3 |Tpanenus, papHobokas Tpaneuus, ee ceoiicrea i npuidaky. [lpamoyronsHas Tpaneius
6.4 Meroa yasoenus mennassl. Hentpansnas cummerpus. Teopema @aneca u teopema o
 [NponopuUHOHANEHEIX OTPEIKAX

L

6.5 |Cpeaune auanu tpeyroisHuka 1 Tpanenun. Lentp Mace tpeyronsHuka
6.6 [Togobue tpeyroneuukos, koddpuument nogodus. [puinakn nogodus TpeyronbHUKOB.
 |[[Mpumenenne nogobus npu pelIeHHN NPAKTHHECKHX 3a/1ay

6.7 [(PopMyIiel AR IUIOWEAIH TPEYTOIBEHHED, NAPAIIEN0rpaMMa, poMba o Tpaneumu
6.8 |Ceoiictea nnomwaneil reomerpuyeckux guryp. Otdomenune nnowaaeit nogodusix Guryp

6.9 |Belumcienne miomaieil TpeyroibHIKOB 1 MHOTOYTO/IBHUKOB Ha KJIeT4aToi Dymare
61 ﬂTeupema [Mudaropa. [pumenenue teopemer [Mndaropa npu pemeHnn npakTHyeckHx
7 |aanau

CuHyC, KOCHHYC, TAHI'€HC OCTPOrO YI7a HPAMOYIOIbHOro TpeyroibHHka. OcHoBHOE
6.1 lrpuronomerpudeckoe Toxiecteo. Tpuronomerpuueckune gyukuuu yrnos B 30°, 45%
60°

6.123|mcaﬂume H HEHTPAlLHBIE YITIBL, YIOI MEW/1Y KacaTelbHOH M xopioil. Yris Memty
XOPJAAMH H CEKYLHMH

6.13|Bnucanyele M ONHCAHHEBIE YETRIPEXYIOIBHHKN

I 14BEF_H4MHUE PACcIOIMHEHHE  JIBYX UKPY}KHUETEH. Kacauue UK}T}‘HH{}CTEI:‘I. Obume
" |KacaTe/bHBIE K JABYM OEPYHHOCTAM

Tabnuua 9
[Ipoeepsiemeie TpeGoBaHus K pe3yiIbTaATaM OCBOCHHS OCHOBHOMH
oOpazoBarensHO nporpammet (9 kiace)
Kon [IpoBepaemble npeAMeTHEIE Pe3yILTATEL OCBOSHHA OCHOBHOI
MPOBEPAEMOrO o0pazoBarelibHOM MPOrpaMMbl OCHOBHOIO obLliero obpatoBaHus
pesyibTaTa
1 Uneciia 1 BEIMHCIEHHA
1.1 CpaBHUBATE H YIOPAAOUHBATE PAMOHAILHBIE H HPPALMOHAIILHEIE HUCIA

Brinonuars lequMETH‘-lBUI{HE JIEHCTBUA  © PAalHOHAIBHBIMH - HHCIAMH,
1.2 COMETAA YCTHBIC H IIHCBMCHHLIC [IPHCMbL,  BBIIOJIHATE BBIMHCICHHA C
HPPalHOHATEHBIME HHCETAMH

13 Haxoauts dHadeHums crencHeil o MENKMY MOKASATENAMH H KOPHEH,
BBIMHCIIA T SHAYCHHA YHCIIOBBIX BRIPAHKEHHIT

4 OKpYTIATL v.'i‘:ﬁi."l'ﬂl«!'l'&:.‘lbl-lble HHMCNA, BLUIONHATE NPUKMAKY pesyibTaTa
BEIMHCIEHHI, OLEHKY 4MHCI0BbIX BRIPAKEHMI

2 YV paBHEHHA 1 HEPABEHCTBI

2.1 Pewars nHHEHHbBIC M KBAAPATHLIE YPABHEHHA, YPABHEHHA, CBOIALIMECH K
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HHM., 1IpﬂCTEﬁI.IJM‘:: .LIPUGHU-]TJHIJ.HUHHJII:HBIE YPaBHCHHA

[
[

Pelwars cucTeMbl JIBYX JIHHEHBIX YPABHEHWH ¢ JBYMSA NEepeMEHHLIMH H
CHCTEMBI JBYX YPaBHEeHHH, B KOTOPBIX OJIHO YPABHEHHE He SBIRETCA
IIHHEHHBIM

-
Lad

Pemiarte TEKCTOBRIE  3a/144H HJII'EG}THHHECKHM CrocofoM € NOMOLILHY
COCTABIICHHA YPAdBHCHHA HIH  CHCTEMBl  JBYX }'pﬂBHEHHﬁ ¢ JABYMA
[IEPEMEHHBIMH

H]]{IIEU'.U.H'I'I: IIPUCTEﬁUJH&! HCCHIEOBAHHNA _‘y'pEiBHEHHI:Jl H CHCTEM }’PHBHEHHH._ B
romt HHCIC © IPHMCHCHHCM I'pﬂqJH"IEE_‘KHX IIPE.LICTHBJIEHHﬁ [HHII}]HMEP._
VCTAHABIHBATE, HMECT JIH YPAdBHCHHE HIIH CHCTEMA }f}]‘dEH&:HMﬁ PEMIEHNA,
CCIH HMEET, TO {JIEUJII:-KU]

-2
Lh

Pemwiate NHHEHHBIE HEPABCHCTBEA, KBAIAPATHLIC HCEPABCHCTBA, I13{16PH}1\'E1TI:
PEHIEHHE HEPABCHCTE Ha YHCIOBOH IIPHMUﬁ._ FAMNHCBIBATE PCLICHHE C
[MOMOLIBHY CHMBOJIOB

]
=

Pemwars CHCTEMBI JIHHEHHbIX HEPABEHCTE, CHCTEMBI HEPABEHCTB,
BEIHMAKMIHE KBAAPATHOC HEPABCHCTEO, H'.!UGI'}FI}KFII'L PELIEHHE CHETEMEL
HEPABCHCTE Hd YHCIOBOH IIFHMUIUL. SAIIHCBIBATE PELICHHE © MNOMOLIBH)
ICHMBOIOB

[
e |

Henonwiosars HEPABCHCTEA IPH DEIEHHH Pa3IHYHBIX 3144

DryuKim

3l

Pacnioanagars pyHKUHE W3yueHHBIX BioB. [lOKa3hBaTE CXEMATHHECKH
PACTIONOMEHHE HA KOOPAHHATHOH nuockocTH rpadukos dyHKUME Buaa: y =
kx, v = kx + b, , vy = ax” + bx + ¢ B 3aBMCHMMOCTH OT 3HAuEHHIi
ko (ppHLHeHTOB, OIINCEIBATEL CBOIICTBA (hyHKLNIT

[lokasblBaTE CXEMATHHECKH PACIONIOAEHHE HA KOOPAMHATHOH IUIOCKOCTH
rpatnkos hyHKUMEA BILIA , ¥ = || 1 ONMCBIBATE CBOHCTBA (DYHKLMI

i3

Crponts M H300PAKATE CXeMATHYECKH IPAPHEM KBAAPATHYHEIX (yHKLM,
OIHCHIBATE CBOHCTRA KBAAPATHYHBIX (YHKLMIT 110 X rpadukam

34

PacriosHaBare KBAApaTHUHYO QyHKUMIO 10 GopMyne, HIPHBOINTE IPHMEPLL
KBAAPATHYHBIX hyHELIMA 13 peanbHOil AHIHM, (HIHKH, TeOMETPHH

A]]HqJME'I'H'-IECKHSI H M'EOMETPHHECKAH [TPOrpecCHH

PaciosHaBaTh ﬂpliq.lei:'l'li"-IECK}’H} H TeOMETPHHCCKYHY INPpOrpeCCHH HPH
PA3HbLIX crocobax 3agaHua

BeinOIHATE  BRIMHCIEGHHA ¢ HCHOIB30BaHHeM  (OPMYJI N-ro  “ieHa
apuMeTHHECKoil M IeOMETPHYECKOIl NpOrpeccHil, CYMMBI NEPBRIX 1
HIIEHOB

4.3

If'I'.EU".-}pFJ}KEi'I'I:- HWICHBI NOCHACHOBATCIBHOCTH TOYKAMH HAa HUUPMHHH’I'HUﬁ
[LIIOCKOCTH

44

Pemware 34044y, CBASAHHLIE ¢ YHCIOBRIMH MOCIEA0BATEILHOCTAMH, B TOM
HHCIIC 3dd44H H3 ]JEHJII:HUFi AHIHH {C HCIIOIBIOBAHHEM KdlIbKYIATOP,
Llliq.l}][]HhIX 'I'EKH[].’I(]['Hﬁ}

BEPUH'['HUC'I'I: H CTATHCTHEA

5.1

Hzpnekars #  npeofpa’oBblBaTe  HHOPMALME), NPEACTABICHHYI) B
pa3iHYHBIX  MCTOYMHMKaX B Buae Tabnmu, auarpamm, rpadmkos,
[IPEICTABIATE JaHHEIE B BHjE TaDaHLL, AHarpams, rpadukos

Pemate 3a1auM OPraHH30BdHHBIM IIEPEﬁUPUM BAPDHAHTOB, d T4kKWKE C
HCIIMWIB3OBAHHEM HUMEIHHFI'I'UPHI:IK MPpABHIT H METOOOE

53

Henonk3osare onMcaTelbHbEe XAPaKTCPHCTHER /I3 MACCHBOB HHCIIOBBIX

JIAHHEIX, B TOM HHCIE CPEAHHE SHAYEHHA H MEPE] PACCEHBAHHA
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54

HaxoauTs 9acTOTE 3HAYEHHH M 9aCTOTE COOBITHA, B TOM YHCIE NONBLIYACE
[pesybTaTaMK NPOBEACHHBIX W3MepeHnil u HabmojeHui

5.5

Haxoanrs BEPOATHOCTH CJI}"-IFII?IH]:I.‘C coDBITHH B HIVUCHHBIX OIIEITAX, B TOM
HHCIIC B OIbITAX ¢ PABHOBOIMOMHBIMH ICMCHTAPHBIMH CUGI:I'I'HHMH., B
[CEPHAX MCNBITAHME A0 NEPROro ¥CINEXd, B CEPHAX HCIILITAHHH E&.‘:]JH}'JI.IIH

5.6

Hmers IpeacTaBICHHE O CJIY'—IHHHUﬁ BEMHYHHE H O pacupéieleHHH
BEPUHTHU{J'I'Eﬁ

5.7

[Mmers MNPpEACTABIICHHE O 3dKOHC OOIBIIHY 4HCED KaK O [NpOABICHHH
FAKOHOMCPHOCTH B U.'l'_\-“-lﬂﬁHUﬁ HIMCHHYHBOCTH H O POJH 3dK0HA DOIBIIHK
HHCEI B HPHPOJE H odLecTee

[eomeTpHs

6.1

SHATH TPHIOHOMETPHYECKHe (PYHKUMM OCTPhIX YIJOB, HAXOAWTB C HX
[MOMOLILKY  Pa3IHMHBIE  WIEMEHTBl  [PAMOYIONBHOIO — TPeyrOJbHHKA
("pemenne npaMoyroiaeHeIX TpeyronsHukos”). Haxoaure (¢ nomomsio
KaJIbKY/IATOPA) JUIHHBL H YIJIbl JUIA HeTaOJINYHbIX 3HAMEHHI

[Tone3zoBaTbes lbUpMYJIHMH [IPHBEACHHA H OCHOBHBIM
[TPHIOHOMETPHHECKHM TOMICCTBOM T HAXOMKACHHA COOTHOUIEHU MCHKIY
[TPHIOHOMETPHYECKHMH BEIHMHHAMH

6.3

Henons3oears  TEOPeMbl  CHHYCOB H  KOCHHYCOB  JUIA  HAXOMICHHA
PALIHMHBIX  3EMEHTOB  TpeyronsHuka ('pemienne  TpeyroisHUKoB"),
IIPHMEHATE HX IIPH PEIIEHHH Ie0MeTPHYeCKHX 3a/1a4

6.4

Bruaners NOHATHAMH - npeobpaioBaHMs  0a00MA,  COOTBETCTBEHHBIX
snementoR  nog00Heix  uryp.  [Monezosarees  ceoiicteamm  nogoOus
IIPOH3BOILHBIX (PUI'YP, YMETh BRIMHCIATE J[UIMHEL H HAXOAMThL YIJLL Y
noaotHex  Quryp.  Ilpumenars  cBolicTBa nogobua B OPAKTHYECKHX
lagadax. YMeTb NPHBOJAHTE IPUMEPs! NOA00HBIX (DHIYP B OKPYIKAKOLIEM
Mupe

6.5

[lons3oBaTbes TeOpeMaMH Q NpoxsBeICHHH OTPCIKOB xapa. 8]
[TPOHIBEACHHH OTPEIKOE CCKYUIHX, O KB4pdTE KACATEILHOH

6.6

[Tone3zoBaTbes BEKTOPAMH, IMOHHMATE HX 1'EUME‘TPH'—IE{JI{HE H q.lH'jH'-IEL‘KHﬁ
[CMBICIL, ITPHMCHATE HX B PCIHCHHH I'COMCTPHMCCKHX H [IJI/I'.‘]-H'-IE{JI{HK Ja0a4.
H]]HMEHH'I']: CKAJIAPHOE TPOH3IBEACHHE BEKTOPOE 1A HAXOMWACHHA ANHH H
V108

6.7

[ToneszoBarscs METOOOM KOODIAHHAT Ha [NIOCKOCTH, IPHMCHATE CIO B
[PEILEHHH MNEOMETPHHECKHX H NPAKTHHECKHX 3d144

6.8

Buagers NOHATHAMH IMPpaBHIIBHOI® MHOIOYIOJABHHED, OJIHHBL OKPYHHOCTH,
JUIHHBL OYTH OKPYHHOCTH H pEi,.'.[liEiHHUffl MEPLL ¥ITd, YMETh BbhIMHCIHATH
[LI0HAAL  EPYrd H €ro YACTEH. anMEHH'I'b IIOUIYHEHHBIC YMCHHA B
[IPAETHHECKHX 3a0d4dx

6.9

Haxoauts ocH wim HEHTPLI CHMMETPHH [IJHI'}'].'}, IIPHMEHATE JABHKCHHA
[LJIOCKOCTH B IIpUL"I'EflLIJH?& CIIYHAaAx

6.10

H]]HMEHH'I']: HNOJIYHEHHBIC 3HAHHMA Ha [IPAKTHRE - CTPOHTE MATEMATHHECKHE
MOJCIAH A8 3d004 ]JE.':H.III:I—IDH AMHIHH H INPOBOJAHTE COOTBETCTEYHIIHE
BRIMHCIICHHA ¢ IIPHMCHCHHCM NoA00HE H TPHIOHOMCTPHHECKHX [IJ}’HI(I.[HH

(noab3yAch, rae HeoOXO0IHMO, KAIBKYIIHTOPOM)
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Kol

[IpoBepaeMbIi JEMEHT CONSIKAHNA

Uncina ¥ BRIYHCIIEHNE

1.1

Pannonanbuele 4ucaa, HPPALMOHAIBHBIE YHC/A, KOHEYHbIE H OECKOHEYHBIE AECATHYHbIE
podu

1.2

MuomecTso  1EHCTBHTENILHBIX HHCEL, NeHCTBHTENLHEIE YHCIA KAk  DeCcKOoHeuHbe
ACCHTHHHBIC ﬂpuﬁn. BiauMHO OJHOZHAYHOE COOTBETCTBHE MEHIY MHOKCCTBOM
NEHCTEHTENbHBIX YHCEI H KUUP}J.MHH'I'H{JIL& IIPHMGﬁ. C[}HBHEHHE JEHCTBUTENBHEIX YHCE

1.3

A[}MLIJME’TH‘-IECKPIE NEHCTBHA ¢ JIeHCTBHTEIBHEIMH MHCITAMH

1.4

Mamepenusn, npubnuaenns, ouedkd. PasMmepel o0BEKTOB  OKPYKAOWErD  MHPA,
IUIHTENRHOCTE TpoLeccos B okpyskatomem ymupe. [Ipubnskennoe nadenne BelHUHHEL
TOYHOCTE  npubmmmenns. Okpyrnenne uwmcen. [Ipukuaka u OUEHKa PeIyIbTATOB
BEIYHCITIEHHH

‘.‘l'rpr'd BHCHHA H HCPABCHCTEA

2.1

YpaBHEHHs ¢ OJIHOMH NepeMeHHOI

2.2

JInneiinoe ypasHenue. Peilenne ypapHeHHI, CBONALIMXCA K IHHEHHBIM

23

KBHJ.[F&JTHU&! Y¥PaBHEHHE. Pemenne }"puBHEHIiﬁ. CBOJAALIHMXCA K KBaPATHLIM

24

buksanparnoe ypassenme. [lpumepsl peuleHms  ypasBHeHME Tpetbheil M ueTBepTOd
creneHeil pasomKeHHeM Ha MHOAHTEIH

2.

L

Petnenne qpodHo-palMOHANBHEIX YPABHEHHI

2.6

CHeTeMBl YPaBHEHHI

2.7

YPHBHEHHE C ABYMH INEPEMCHHEIMH H €0 1'|I'JHI|JHH

2.8

Pemenue cucrem JABYX JIHHEHHBIX }"F&JBHEHHﬁ C OBYMA HEPEMCHHBIMH

29

Pemenne cucrem ABYX }"l'}FIBHEHHﬁ-. GAHO H3 KOTOPBIX JIHHEHHOE, a Apyroe - B'['UPUJ:‘{
CTCIICHH

2,108

l"pa{|mqecxu5| HHTEPHPETALHA CHCETEMEI ypﬁEHt‘:HMﬁ C JABYMH NEPEMEHHBIMH

2.11

PelnenHe TEKCTOBRIN 38144 FJJI]'EEPHH‘-I‘::{JICHM crocoboM

2.12)

Uncnoewie HEPABCHCTBA H HX CBOHCTBA

2.13

Peinenne IMHeHHBIX HEPABCHCTE © OIHOH IIEPEBIEHHE}ﬁ

2. 14

Peinenue cucrem MHHEHHEBIX HEPABEHCTE C OJHOH IIEPEMEHHHf{

2.15

[{BH.L[FIHTHI:I & HEPUABCHCTBO

2.16

r].]‘d(l]H‘-lECICHH HHTEPHPETALHA HEPABCHCTE H CHCTEM HEPABCHCTE C JBYMHA NEPEMEHHBIMH

DyHKIHK

3.1

Keanpatnunas dyukuus, ee rpadur n ceoficrea. [Tapabona, KoOpAMHATE BepPLIHHEL
napabouibl, 0Ch CHMMETPHH Napadoikl

3.2

["pacmxn drynkumii y = kx, y = kx + b u ux csoiictsa

33

o 1 [
[pauxn dyHkumii , y = X 1 ux csoiicTsa

34

['padmin drynrumii | y = x| 1 nx cBoiictsa

UuenoBkie NOCIEN0BATENEHOCTH

4.

—

Onpenenenne u cnocodel  3aJaHHi  YMCIOBBIX  NOCHEAOBaTENbHOCTEH.  Jananue
NOC/EA0BATENLHOCTH peKyppeHTHOI dopmynoil u gopmynoii n-ro uieHa

4.2

Apndmernueckan nporpeccus. DopMynel n-ro unesa apHMETHYECKOH NpOrpeccHH,
CYMMEL EPEBIX N 4IEHORB

rEGMET[}H‘-lHCKHH [IpOrpeccHi. ':DGPM}"JII:I n-ro 4ieHa l'E{JME."['P}{'-IEUI{Uﬁ NporpeccHH,
CYMMB] IICPBBIX 11 HIICHOB

H:mﬁpam&:m{e HIIEHOB ﬂpM(I]ME’['H'—IECHGﬁ H I'E.'{}ME'J'PHHECKU]?{ IIpt]l'ﬂECU]’{ﬁ TOYKIMH Ha
KUUP}J.HHH'I'HU}\:{ mnockocTH. JIHHEHHBIA H 3KCIOHEHLHAIBH BIH pocT

L

Cnomuele NpOLEHTEI
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5 [BepoaTHOCTB H CTATHCTHKA

51 [Tpeacrasnenue JaHHBIX B BUe TaDauL, quarpamm, rpadiMKoB, HHTEPIPETALMA [AHHBIX.
Yrenne u nocrpoente Tabiiny, QHarpams, rpaHKOE 10 PeaibHBIM JaHHEIM

5.2 [[TepecranoBky H GaxropHa

5.3 |Coueranus H 4HCII0 COMETAHHH

5.4 |Tpeyronsuuk [Mackans. Pewenne 3a1a4 ¢ HeNoIs30BaHHEM KOMOHHATOPHKH

55 [leomerpuueckan sepoaTHOCTh. Ciyuaiinetii BeIOOP TOMKH M3 (GHUIVPEL HA UIOCKOCTH, M3
OTpesKa M W3 1YTH OKPYHKHOCTH

5.6 |[Menwitanue. Yenex n neyaaya. CepHa HCNBITAHKIE [0 NEPBOTO yCexa

5.7 |Cepus nensrranuii bepuyium. Bepostaoct coObituii B cepun uensitanuii bepuyim

5.8 |CiryyaiiHas BeIH4HHA W PACHpe/ielleHHe BeposTHOCTel

59 MaremaTnueckoe omuaanue M aucnepeud. [IpuMeper MaTeMaTHueckoro OKHIAHHA KAk

TCOPETHHECKOID CPEAHETD SHAYCHHA BCIIHHHHLI

ﬂMa'rema'ruLlecme OIKHJIAHHE M JIMCHOEPCHA CHy4aiiHOH BelnMuMHBL "YHCIO YCNEXO0B B
cepuu uenbitadnii beprynan”

[Monsrne o 3akode SonelHX yuceln. HiMepenue BepoaTHOCTEH ¢ HOMOWLI yacToT. Pong,
W 3HAYEHHE 3aK0HA DONILIIMX YHCen B npupoje 1 odwectee

6 [Feomerpus

6.1

5.11

Cunyc, kocunye, tamredc yrinoe ot 0 go 1830° OcHoBHOE TPHIOHOMETPHHECKOE
Tos1ecTBO. DopMyIisl npuBe/ieHIs

Pewenne tpeyroneuukoB. TeopeMa KOCHMHYCOB W Teopema cHHycoB. Peweuwe
NPAKTHYECKHX 18144 € HCIOIB30BAHHEM TEOPEMEI KOCHHYCOB H TEOPEMEI CHHYCOB

6.3 [[IpeoGpazosanue nogobusa. [logobue coOTBETCTBEHHBIX 3JIEMEHTOB

6.2

TEUPEMH 0 NpOHIBCACHHH OTPEIKOB  XOpAd. TeOpeMbl O HPOH3BEACHHH OTPC3KOB
CEKYIIHX, TEOPEMA O KBAJPATE KACATENLHOH

BEK]'{JP.. AJITHHA EMUJJ.}‘.'II:-;I BEKTOPd, COHAIIPABACHHBIE BEKTOPLL, IIPOTHBOIOIOEHO
6.5 HAllIPABICHHBIC BCKTOPBLL, KOJUIHHCAPHOCTE BCKTOPOB, PABCHCTBO BCKTOPOB, ONCP4lHH
Hd [l BEKTOPAMH. Paznowenue BEKTOPRA 1O JBYM HEKOJUIHHEAPDHLIM BEKTOPAM
[{U{JF.U.HHH'I'I:I BCKTOPA. CKH.’IHPHUE NpOU3BCACHHE  BCKTOPOB, INPHMCEHEHHE L4
HAXOMIACHWA [UJIMH B YTTIOB

,-E',EKHP'I'UBI:I KOOPAHHATE  Ha  IIOCKOCTH. y}]HBHEHHH upamm"i H OKpYWHHOUTH B
6.7 KOOPAHHATAX, NEpeCeHCHHC UHP}’}I{HHC'I'&:H H IPAMBIX. Meton ROOPDAHHAT H €Iy

[pPUMEHEHHE

6.8 [[TpaBuibHBIC MHOTOYTOJIBHHKH

6.9 METTE OKPYIKHOCTH. [panycHas M pagMaHHas Mepa yria, BeIMHCIGHHE JUIMH JYT
OKPYIKHOCTEH

6. 10 Inowans kpyra, CeKTOpd, CerMeHTa

HBHH{HHHH THIOCKOCTH H BHYTPEHHHE CHMMETPHH I.IJHI'YP {ZiJIEMEH']'ﬂprIE

6.11 .
npencrasnedns). Hapannensusii nepenoc. losopor

Mpnaokenne

Jnst npoBeleHHd OCHOBHOIO I'OCYJAPCTBEHHOIO K3dMeHa no Maremaruke (nanee - OI'D

N0 MATEMATHKE) HCNONb3YeTed nepedeHs (koaudmkarop) nposepseMeix  TpeboBanmilt x
pesyiIbTaraM OCBORHHA OCHOBHOH o0pazoBarenbHOl  NpOrpamMMbl  OCHOBHOIO —odwero

{}ﬁpHT‘I{JB‘dHHH H JJIEMCHTOB COOCPAAHHA.

Tabnuua 1
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Hposepaemele va OI'I no maremaTHke TpedoBaHH

K PC3ylbTaTaM OCBOCHHHA OCHOBHOH UGPHEUBH’]'E.’IBHUﬁ nporpamMmMhbl

OQCHOBHOT'O UG]J.I&E ro UE]T(UU BiOHHWA

Kona
HPOBEPAEMOTO
TpefoBaHus

[Iposepaemele TpebOBAHHA K NPEAMETHRIM PE3YILTATAM OCBOCHHA
OCHOBHOI 00pa30BaTENBHOMN IPOrPaMMEl OCHOBHOIO 0Dlero odpasoBaHus
Ha ocHore ©IOC

1

VMEHHE ONEPUPOBATL MNOHATHAMH: MHOMKECTBO, NOJAMHOKECTBO, ONEpaLMH
Hal MHOKECTBAMM; YMEHHE ONEPHPOBATL HOHATHAMM: rpad, cBasHbI
rpady, Aepero, LUKI, NPUMEHATE WX [PH  PELIEHHH 3aj1a4; YMEeHHe
MCIONE30BATE FPpaHUECKoe NPEICTABICHHE MHOMKECTB U1 ONHCAHUA
peaibHBIX NPOLECCOB M ABICHHMIL, IIPH PEIIEHUH 3a/1a4 K3 APYTHX yueOHbIX
peIMETOR

Y MeHHe OQIEPHPOBATE  NMOHATHAMHD  OIPCACICHHE, AKCHOMA, TCOpCMi.
AOKA3ATENRCTEO] Y¥MCHHC PacIO3HABATE HCTHHHBIC H JNOHHBIC
BEICKA3LIBAHHA, NPHBOJHTE  IIPHMEPLL H KOHTPIPHMEDBL,  CTPOHTH
BBICKASbIBAHHA H OTPHLAHHA BhICKA3bIBAHHI

Y meHue OHNEPHPOBATE  NOHATHAMHM. HATYPANBHOS HHCIIO, IPpOCTOE H
COCTABHOC HHCIO, ACIHMOCTE HATYPAIBHLIX HHCEN, NPHIHAKH JCITHMOCTH,
LCI0C HHCI0, MOAYI1L 4HC, 00ObIKHOBEHH A .Ll].'}UGI: H NECATHYHAA ..'.I]'.lﬂﬁb.,
L"I'EiH,ﬂ,Elp'l'Hblﬁ BHI HHCTA, PAUHOHAINIBHOC HHCNO, HPPALHOHANBHOES HHCIIO,
H}]HLI}ME'I'H'-IECKHF! HBHJJ.].]H'['HI:IIL"I KOPEHb; YMEHHE BBITOJIHATE ,ﬂ,EfICTBHH C
HHC/IAMH, CPABHHBATE H YHOPAAOHHBATE HHCIA, NPEACTABIATE HHCId Ha
KUUP,H,HHEi'I'H{Jﬁ II}]HMUFL OKPYIATE HHCIA, YMEHHE JNENaTh MNPHEHAKY H
OLUEHKEY pesyllbTAaT:d BRIYHCIEHHI

YMEHHE ONEPUPOBATL MOHATHAMM: CTENEHb € LEIBIM  [OKA3ATENEM,
apudpmeTHdHecknil  KBAIPATHRIA  KOpPeHb, MHOTOWIeH, anredpaddeckas
podE, TOKASCTBO, THAKOMCTBO ¢ KOPHEM HATYpalkHOIl crenenu Goawine
EAHHHLBL, YMEHHE BBUIOIHATE pacuetsl no dopamynaM, npeodpaioBaHun
LelbiX, APOOHO-PALMOHANBHEIX BRIPAXEHHH M BhIpAKEHMH © KOPHAMH,
Pa3I0AKEHHE MHOTOUIEHA HA MHOMHTEIH, B TOM YHCIE ¢ HCNOIL30BAHHEM
thopMy Il PASHOCTH KBAJPATOB H KBAJIPATA CYMMBI M PA3HOCTH

L

Y meHue OIHEPHPOBATE IIOHATHAMMHD HHCIOBOZ PABCHCTBO, YPABHCHHE C
U}J.HUILfI IIE’[}EMEHHUFL HHCIIOBOC HEPABCHCTEO, HEPABEHCTBO © IIEPEMEHHUIL"I;
YMCHHC  PCLUATh JIMHEHHBIE H KBAdJIPATHRIE  YPAdBHCHHA, .Ll].'}UGHﬂ—
PAUHOHANBHBIC YPABHEHHA C {J,U'HUFI IIEPEMEHHDH._ CHCTCEMBI IBYX JIMHEHHBIX
YPHBHHHHH._ JIHHEHHBIE HEPABCHCTBA H HX CHUTEMBL, KB4JPAdTHBIC H ..'.IpﬂﬁHD—
PAUHOHAIBHLIC HCPABCHCTBA C ﬂ,LlI-IUFl IIE].'JE:hIEHHUﬁ, B TOM HHCIC IPH
PEINEHHN 34044 H3 JPYIHX HPEIMETOBR H NPAKTHHECKHX 3a/d4. YMCHHE
HCIOABI0BATE ROOPAHHATHYRY IIPAMYHY H KOOPAHHATHYHY INIOCKOCTL 14
HE{JG}THH‘{EHHH pE]J.IE:HHﬁ }’pElEI-I&:HHﬁ._ HCPABCHCTE H CHCTEM

VMeHHe OonepupoBate NOHATHAMH: (QyHKuMA, rpaduk (yHKUMM, HYIH
(hYHKLUMH, OPOMERYTKH 3HAKONOCTOAHCTBA, NPOMEKYTKH BO3PACTAHMA,
VOBIBAHMA, HauOONBIIEE M HAMMEHBIICE 3HAYCHMA (YHKLHM] YMEHME
OIEPUPOBATE  NOHATHAMH: NPAMAas  [NPONOPLUHOHAIBHOCTE, JIHHeiHaA
yuxuna,  ksaapatnynas  QyHkuMa, 00paTHAs NPONOPLMOHANLHOCT,
napabona, runepbona; yMeHHe CTPoMTh rpaduky PyHKUHH, HCIONIEI0BATE
rpaukn I8 onpejeneHMAs CBOHCTE NPOLECCOB M 3aBHCMMOCTEH, Ui

pelleHdA 3ajad Wi Ipyrux ydeDHBIX OPEJMETOB M PEallbHOM  #M3IHM,
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YMEHHC BhIpdA#ATh qJUpM}'JIFlMH 3ABHCHMOCTH MCWIY BCJIIHYHHAMH

Y meHue OIEPHPOBATE NMOHATHAMH NOCHEIOBATE/IBHOCTE, FlpH{I}ME’]'H'—IEEHHH
H IMeOMETPHYECKAA IMPOrpeccHH; YMCHHE  HCIOJIBRIOBATE CBOMCTBA
IIUUJIE,J,UBH'I'EJII:HUUI'EE, L}.IUPM)"JII:I CYMMBL H UﬁLI.I,t?I'U HiCHa MNpH pelIcHHH
sd0d4, B TOM HHCIE 34744 H3 OPYIHX }”—IEGHHK NpeiaMeTOR H ]JE:H.III:I-IUFI
HHIHH

Y MeHHe PELIATh 3a044H Pa3HbIX THIIOB {B TOM HHCIC Ha NPOLUEHTRL, J0OH H
HACTH, ABHECHHE, ]’}FIGU'I'}’._ HEHY TOBAPOE H CTOHMOCTE IOKYIIOK H YCIYT,
HAJIOIH, 3d4104H  H3 00IACTH YHOpPaBlICcHHA JHYHbBIMH H CEMEHHBIMH
L}.IIiHHHEﬂMIi}: YMCHHC COCTABNATE BBIPAMCHHA, ¥YPAaBHCHHA, HEDABCHCTEA H
CHCTCMEL IO YCNOBHEY 3a044H, HCCINEAOBATE IIOAYHEHHOC PCEINCHHE H
OLUEHHBATE II].'JHB;J.UIIU,J'{JGHUETI: IIOIYHEHHBIX PESYILTATOR

YMEHHE ONEPHPOBATE NOHATHAMH: (JMIVPA, TOHKA, OTPE3OK, NPAMARA, Iy,
MOMaHAA, Yrojl, MHOIOYIOILHHK, TPEVIOIBHMK, paBHOOEIPEeHHLI H
PABHOCTOPOHHHIT TPEYIONLHUKH, NIPAMOYIONLHBIH TPEYTOIBHHK, MEIHAHAE,
Buccexrpuca H BBICOTA TPEYIOJIbHHKA, HETBIPEXYIOJIbHUK,
napauenorpaMM,  poM,  NpAMOYIOIBHME,  KBAIPAT,  TPalleLus;
OKPYIKHOCTb, KPYI, KA4CATENbHAA, 3HAKOMCTBO € [IPOCTPAHCTBEHHLIMH
hurypami; yMeHHe pellaTh 3a1a4H, B TOM YHCIe W3 NOBCEIHeBHON KN3HH,
Hi HAXOMIEHHE IeOMETPHYECKHX BEIMYHH © NPHMEHEHHEM HIY4YeHHIX
ceoicTs furyp u daxros

YMeHMEe  OIEPHpOBATh NOHATHAMM:  paBeHCTBO  dmryp,  paBeHCTBO
TPEYIOJIBHHKOB; HAPAIIeIbHOCTE H NEPHEHIHKYIAPHOCTE NPAMBIX, YIOI
MEAUTY NPAMBIMH, HEPHEHNKYIAP, HAKIOHHAA, Npoekuma, nogodne duryp,
110100HbBIE TPEYIONBHUKH, CHMMETPUS OTHOCHTEIBHO TOMKH M IIPAMOI;
YMEHHE PACNOIHABATE PABEHCTBO, CHMMETpPHNY u  nojgobue  duryp,
APAIUIENEHOCTE H NEPIEHHKYIAPHOCTE IPAMBIX B OKPYHAKIEM MHpe

YMEHHE ONEPHPOBATh MOHATHAMM: [IHHA, PAcCTOAHHE, Yrol (BelMHHHa
YA, CHHYC H KOCHHYC YITIa TPeYToIbHMKA), INIOIWAIL; YMEHHE OLIeHHBATE,
pa3Mephl  npeaMeToE M 00BeKTOBR B OKPYMHIOWEM MHPE, YMEHHE
HPHMEHATE (POPMYIIbl NEPHMETPa M MIOLEAAH MHOIOYIOIBHHKOB, [UIHHBI
DKPYHHOCTH H TUIOLLATH Kpyra, odnema HPAMOYTOIBHOD)
LAPALIENeTHITENA; YMEHHE NPUMEHATh [PHIHAKH paBEHCTBA
TPEYIOJILHHKOB, TEOpPEMY © CYMME VIJIOB TPeyrolbHHKA, TeopeMy
[Tnaropa, TPUrOHOMETPUHECKHE COOTHOLIEHHS JUIA BBIMMCIEHMA JUIMH,
PacCTORHMIN, niomanei

Yaenue  wioDpakarts  nnockue  GHIypel M MX kKomOuHalm,
[POCTPAHCTBEHHBIE  (PUI'YPBL  OT  PYKH, ¢ HOMOLILK)  UYePTEHKHBIX
HHCTPYMEHTOB H WIEKTPOHHBIX CPEACTE 110 TEKCTOBOMY HIIH CHMBOIBHOMY
OITHCAHHID

YV meHue QIEPHPOBATE NOHATHAMH. NPAMOYIILHAH CHCTEMd KOOPDAHHAT
KOOPAHHATEL TOHKH, BCKTOPR, CYMMd BCKTOPOB, HNPOH3BCOCHHE BCKTOPA Ha
HHCIO, CKAIHpHOC [NPOH3IBEACHHE BEKTOPOE, YMCHHE HCHIOJIB3I0BATh
BCRTOPBL H ROOPAHHATEL A4 HPEACTABICHHA JaHHBIX H PELHICHHA 34144, B
TOM HHCIC HS OPYTHX }"-Itﬁﬁth?\' INPEAMETOBR H pEHJIbHUﬁ AHIHH

Y MEHHE ONEePUPOBATE [OHATHAMH: CTONOHKOBBIE M KPYTOBBIE JAHAIPAMMEL
rabauuelr,  cpenHee  apudiMeTHdeckoe,  MelMaHa,  HauboJbLlee M
HAMMCHBIICE 3HAYEHHA, Pa3sMax HUCI0BOro Habopa; yMeHHe H3BJICKATb,
HHTEPIPETHPOBATE M NPeodpa30BEIBATE HH(OPMALINIO, NPEICTABIEHHYIO B

rabnMuax M Ha JAHANPAMMAX, OTPdS Y HY CBOHCTBA M RdPAETEPHCTHRH
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PCalbHBIX [MPOLHECCOE H HBJIEHHHZ_ YMCHHC PacllO3H4BATh HIMCHHYHBBLIC
BEJIHYHHB]L B OKPYHAKIIIEM MHPE

._.
L

YV meHue OHNEPHPOBATE  IMOHATHAMM {JJI}"-IFIIL"IH]:IIL& OIIBIT [CJI}”—IHHHHﬁ
fiHCIlEpIiMHHT}._ AEMEHTAPHOC coDeITHE ('iJIEMEH'I'ﬂ]]HhIﬁ HCKU.L[}
L‘.'l}"-lﬂfll—lﬂl'l} OIBITA, L‘II}"-IHEIHHE L‘ﬂﬁbl'I'Ht‘, BEPOATHOCTE coOBITHS; YMEHHE
HiadXOAUTE BEPOATHOCTH C.ll_‘y"-lFlﬁH]:lX CODBITHI B OIbBITAX c
PABHOBOIMOHHBIMH IEMCHTAPHBIMH CODBITHAMM; ¥MCHHC PCUIATE 3aa4H
METONOM  OPraHH30BAHHOID Ilﬂpt!'GUpil H € HCIHONB3OBAHHEM IIPpABHILA
YMHOMCHHA, YMCHHC OUCHHBATL BCPOATHOCTH PedllbHBIX coOBITHI |
HBJIEHHH., MNOHHMATE PNIb NPAKTHHECKH JOCTOBCPHBIX H MA@IOBEPOATHBIX
cODBITHI B OEpyRAIeEM MHPE H B HIHH, SHAKOMCTBO C IIOHHTHEM
HEe3ABHCHMEIX CODBITHI, 3HAKOMCTBO C 3aK0HOM OOIBIIMX YHCEN M ero
POUIBHY B MACCOBBIX ABJICHHAX

16 VMeHue BRIOUpATh NOAXOAALIMI H3YUEHHBIT METO/ 18 PEIIeHUs 3a1auH,
[PHEOAMTE [IPHMEPLl MATEMATHYECKHX 3dKOHOMEPHOCTEH B IpHpoae H
WH3HH, PACIOSHABATE IIPOABICHHE 3AKOHOB MATEMATHMKH B HMCKYCCTBE,
OIHCHIBATE OT/ENBHBIE BhUIAKILMECH PEIYIILTATEI, HOIYHEHHBIE B XOJE
PA3BUTHA MATEMATHKN KAK HAYKH, IPHBOJNTE NPHMEPEI MATEMATHYECKHX

U'I'Kpb.[']'llﬁ H HX dBTOPOB B OTEHECTBEHHOM H BUEMM}]HUﬁ HCTOPHH

Tabnuna 2

[TepeueHs aeMeHTOB Colepxanns, nposepaembix Ha O3
o MareMaTHKe

Kon

npUBt!pHEMblﬁ SNEMEHT CONCPHAHHA

Uncna ¥ BRIYHCIIEHHA

HHT}'[}H.III:HI:IE H HEILIC HHCIA. npl'l'.‘ll-l‘dliﬂ JACITHMOCTH HEIBIX HHCC

OOBIKHOBEHHBIE H JIECATHYHBIE APO0H, NPOLEHTE], DECKOHEYHEIE EPHOIHYECKHE APODH

PaunoHanbHbe YHCIA. APH{IJME'I'H'-IE{JI{H’: OIEPALHH ¢ PAUHOHAIBHBIMH HHCITAMH

ﬂEfI{JTBH'I'EIIbHI:IE HHCMA. APH{IJME’I'M‘IECKH&! OIEPALIHH C JEeHCTRHTENLHBIMH YUHCIIAMH

[IpHONHAKEHHEIE BLIMHCICHHA, NPABWIA OKPYIJICHMA, NPHKHAKA W OLEHKa pesyibTaTa
BEIMHCITEHHH

AJII":ﬁpH HYECKHE BhIPAACHHA

BYKBEHHI:\IE BhIPa#CHHA EBH}]H}I{EHHH C IIEPEMEHHEIMH}

b | bk
ok [ =t

Crenedb ¢ uelnbiM noxazatenem. CreneHb ¢ PaluHOHANBHBIM [TOKASATCICM. CproHCcTBA
CTEIICHH

[

MuorouneHe

Anrebpanyeckan apodsb

b f bk
Ly | s |

ApuipmeTnueckuil  kopenb HaTypankHoil crenenn. Jleficreua ¢ apudmernyeckumu
KOPHAMH HATYPAILHOI CTENEHH

ypﬂ BHEHHA H HEPABCHCTHA

]_[E.Ilb.[ﬂ H .-'l].'.'ﬂﬁHU-]JHLIHUHEL'II:H]:IE YPABHCHHA. CHeTeMBL H COBOKYIIHOCTH }'pﬂBHEHHﬁ

]_LE.III:.IE H ,'l].][]ﬁHE}-}]HLI,HUHEL'IBH]:IE HCPABCHCTEA. CHereMel 1 COBOKYIIHOCTH HECPABCHCTE

PenieHue TEKCTOBRIX 33,144

Uncnossle nocie10BaTelbHOCTH

nU{JJIEH.UBH']'E.III:HU{JTIL_ CIOCODb] 38JaHHA TIOCIEI0BATEIBHOCTEH

AplquMETHHECKﬂ}I H MFCOMCETPHHMCCKAH T[TPOIPECCHH. CDUPM}'JIH CIIOKHBLX TTPOLEHTOR

DyHKIHK
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5.

|Pyurums, cnocobsl zamanns GyHkumu. padux dyakuus, Obnacre onpenencHus M
MHOeCTBO 3HaueHuil Qyukuuu, Hynu dyakgun. TpoMexyTid 3HAKONOCTOAHCTBA.
[TpoMesxkyTkH  MOHOTOHHOCTH  (pvHEUMH. MakcHMyMBL M MHHUMYMEL  (HyHKUIHH,
Hanboibluee 1 HAHMEHBIIEE 3HAMCHHE PYHKLIHH HA [IPOMEKYTKE

KUUF.JHHH'I']:I Hd I]pﬂMGﬁ H ILTOCKOCTH

=

Koo PAHHATHAA ITPAMAH

6.2 JTLEKHP'['UBI:I KOOPIAHHATHL HA TTOCKOCTH

["ecomeTpus

["eomeTpuueckue (hurypsl U X croiicTBa

TpeyronbHuk

Muo OYIOJIBHHEH

7.4

OKEPYHHOCTD H KpYI

7.5

Fam CPCHHE NEOMCTPHHECKHX BECIIHYMHH

7.6

B CKTOPEL HA ILIOCKOCTH

B CPOATHOCTE H CTATHCTHEA

8.1

OnucaTensbHas CTATHCTHEA

8.2

B CPOATHOCTL

8.3

KomOuHaTopuka

8.4

Muomecrsa

8.5

['padnl
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