IIpoekTt

TocynapcTBeHHast HTOrOBasi aTTeCTAIMA 10 00pa30BaTebHBIM
MporpaMMaM OCHOBHOTO 0011ero oopasoBanus B ¢popme
OCHOBHOI0 IOCyIapCcTBEHHOr0 3k3amMeHna (OI'J)

Komuduxkarop
NpoBepsieMbIX TPeOOBAHM K Pe3y/IbTATAM OCBOCHMS
OCHOBHO# 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOTI'O
00111ero 00pa30BaHUs M )JIEMEHTOB COACPKAHUS
JJIS1 IPOBeIEeHUs1 OCHOBHOI'O IOCY/IaPCTBEHHOI0 IK3aMeHa 110
MATEMATHUKE

noarotosiieH PenepanbHBIM rOCyIAPCTBEHHBIM OI0XKETHBIM
. Hay4YHBIM yUpEKICHUEM .
«OEJIEPAJIBHBIM UHCTUTYT IHNEJAT OI'MYECKUX U3MEPEHUW»

Matematuke. 9 Kiacc 2

Konnduxatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y1bTaTaM 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHO NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMUA U 3JIEMEHTOB
co/iep:KaHus 115 IPOBeeH!sI OCHOBHOI'0 IOCYJapCTBEHHOI0 3K3aMeHa
no MATEMATHUKE

Kogudukarop mnpoBepsembix TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS U
AIIEMEHTOB COJEPIKaHU JUIS IIPOBEICHNST OCHOBHOTO TOCYTapCTBEHHOTO 3K3aMeHa
[0 MareMmaTuke (nanee— KOAU(DUKATOp) SBISETCS OJHUM W3 JOKYMEHTOB,
OTPENENIOMNX CTPYKTYPY M COJAEPKAHHWE KOHTPOIBHBIX H3MEPHUTEIbHBIX
MmarepuanoB (manee — KHUM). Komudukarop sBiasercss cHCTeMaTH3MPOBAHHBIM
HEepPeYHEM IIPOBEPsIeMBIX TpeOOBaHHMH K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOILIEro 0oOpa3oBaHHS W 3JIEMEHTOB
coJiep)KaHHsl, B KOTOPOM KaXKI0MY OOBEKTY COOTBETCTBYET ONpPeNeIEHHBIA KOI.

Komudukarop moOKa3slBaeT MPEEMCTBEHHOCTh MEXIY ITOJIOKCHUSIMA
denepanbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTENBHOTO CTaHIApTa OCHOBHOTO
obmiero obpazoBanus (npuka3 MunoOpHayku Poccuu ot 17.12.2010 Ne 1897) u
®denepanbHOr0 KOMIIOHEHTA TOCYNapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro
obOpa3oBanusi 0 Marematuke (mpuka3 MunoOpasoBanus Poccuu ot 05.03.2004
Ne 1089 «O6 yrBepxknenun DenepallbHOr0O KOMIIOHEHTa T'OCYAapCTBEHHBIX
CTaHIAPTOB HAYaJbHOTO OOLIEr0, OCHOBHOTO OOLIET0 W cpenHero (TOJHOTO)
o0riero oOpa3oBaHU»).

Koaudukarop cOCTOHUT U3 IBYX pa3IeioB:

— pasmen 1. «llepeyeHp mpoBepsieMbIX TpPEOOBaHUI K pe3yJbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOH MPOrpaMMBl  OCHOBHOTO  OOIIEro
obpaszoBanns mo MATEMATUKE»;

— pasgen 2. «[lepeyeHp SJEMEHTOB COICp)KAHMA, IPOBEPIEMBIX Ha
OCHOBHOM rocynapctseHHoM dk3aMeHe 1o MATEMATUKEY.

B xomudurarop He BKIIOYEHBI TpeOOBaHHA K pe3yiIbTaTaM OCBOCHHS
OCHOBHOHM 00pa30BaTeNbHOM MPOTpaMMBI OCHOBHOTO 00miero o0pa3oBaHHs
Y 9JIEMEHTHl COJICp)KaHMs, IOCTIDKCHHE KOTOPBIX HE MOXKET OBITh ITPOBEPEHO
B paMKax TOCyJapCTBEHHON UTOTOBOW aTTECTAIUH.
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Pazgen 1.

3

Ilepeuens mnpoBepsieMbIX Tpe0oBaHMii K pe3yabTaTam

OCBOEHHSI OCHOBHOI 00pa30BaTeJIbHOH NPOTrpaMMbI OCHOBHOTO OOIIETr0
oopazoBanusi no MATEMATHUKE

Ilepeuenn

TpeOoBaHMN K

pe3yspTaTam

OCBOCHHUS OCHOBHOM

o0Opa3oBarenbHOW MPOTPaMMBl OCHOBHOTO 0O0MIero 00pa30oBaHUS TIOKa3bIBAET
MPEeEeMCTBEHHOCTh TPEOOBAHUI K YpPOBHIO TOATOTOBKH BBIMTYCKHUKOB Ha OCHOBE
DenepanbHOro KOMIIOHEHTA TOCYIApCTBEHHOIO CTaHIapTa OCHOBHOTO OOIIEro
o0pa3oBaHus 10 MaTeMaTHKe W TPEeOOBAaHHU K Pe3ylbTaTaM OCBOCHHS OCHOBHOU
00pa3oBaTeNFHOM TNPOTpaMMBEI  OCHOBHOTO O0IIero oOpa3oBaHMS Ha OCHOBE

OI'oC.

Kon
KOHTPOJIU-
pyemMoro
TpedoBaHMA

TpedoBanus K pe3yJbTaTaM 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'O 0011[eT0
00pa30BaHus, NPOBepsieMble 32IAHUSMH IK3aMEHALHOHHO PadoThI

DenepanbHbIi KOMIIOHEHT
rocyJapcTBEHHOI'0 CTAHAAPTA
OCHOBHOTI0 00111er0 00pa3oBaHMs

®roc ooo

YMeTb BBINOJIHATH BHIYHCJICHUST U
npeodpa3oBaHus

BommonHATe,  coueTas  yCTHBIE U
IHCHMEHHBIE TIPUEMBI, apH(MeTHYEeCKHe
JISUCTBUSA C palMOHAIBHBIMH YHCIIAMH,
CpaBHHMBaTh JEHCTBUTEIbHBIE UHCIA;
HaXOJUTh B  HECIOXHBIX  CIydasx
3HaYeHWs  CTEMeHeH C  LembIMH
IOKa3aTesIMA M KOpHEH; BBIYUCIATH
3HAYECHUSI YHCIIOBBIX BBIPAXCHUIA;
MEPEXOJUTh OT OIHON (OPMBI 3amucu
YHCeJI K Ipyroi

pa3BHUTHE MIPEACTABICHUI O YHCIe U
YHCIOBBIX cucremMax oT
HaTypaJlbHBIX 10 JAEHCTBUTENBHBIX
Yylhcel;  OBJAJEHUE  HaBbIKAMU
YCTHBIX, MUCbMEHHBIX,
HMHCTPYMEHTAIBbHBIX BEIYMCICHHH

OKpyTJIATh IIeNble YUCTa U JCCSITHYHBIC
Jpo0U; HAXOIUTh HPHOIMKEHHS YHCEI C
HEJJOCTaTKOM U C W30BITKOM; BBINONHATH
NIPUKUAKY  pe3ynbTaTta  BBIYMCIICHUIA,
OLIEHKY YUCIIOBBIX BBIpaXKCHUI

pa3BUTHE MPEJCTABICHUI O YHCIIE U
YHUCIIOBBIX cucreMax oT
HaTypaJIbHBIX 110 JCHCTBUTENIBHBIX
YHuCeII, OBJIAICHUC HaBBIKAMH
YCTHBIX, IMUCbMCHHBIX,
MHCTPYMEHTAIIbHBIX ~ BBIUHCIICHHUI;
IIOJIb30BaThCS OLICHKOM u
NPUKUAKOW  MpU  TPAKTHYECKHX
pacuérax

1.3

Pemiath TEKCTOBBIE 3aJayH, BKJIIOYAs
3aJla4ud, CBS3aHHbIE C OTHOIICHHEM,
IIPOTIOPIIMOHATBEHOCTHIO BEJIMYUH,
JIPOOSMH, TIPOIICHTAMHU

pa3BUTHE  YMEHHMH  NPUMEHSTh
U3y4YEHHBIC MOHATHS, PE3yJbTaThl,
METOABl IS peuieHus  3aaad
IIPaKTUYECKOr0 XapakTepa M 3ajaad
13 CMEXHBIX JTUCHHILIIH

1.4

H300paxar,  yuciaa  TOYKaMM  Ha
KOOPANHATHOH MpsiMOit

pasBuUTHUC HpeﬂCTaBHCHI/Iﬁ O YHUCIIE U
YHUCIIOBBIX cucreMax oT
HaTypajJbHBIX 10 ,[leﬁCTBPITCJ]beIX
YHnCell
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2 ‘YMeTh BBINOJIHATH NPe0dpa3oBaHus
anredpanyecKux BbIpasKeHH I
2.1 CocTaBnsaTh OyKBEHHBIC BBIPQXCHUS W | yMCHUS MOJICINPOBATh peajbHbIC
(hOpMyIIBI IO YCIIOBUSIM 3a/1a4, HAXOAUTh | CUTYallMM Ha  s3bIKE  aireOpsl,
3HaYeHHA  OyKBEHHBIX  BBIPA)XEHHH, | HCCIIENOBATh TIOCTPOCHHBIE MOJEIH
OCYILIECTBIISIS HEOOXOJMMBIC | C  MCIIOJIb30BAaHUEM  armapara
IIOICTAHOBKH M IIPe0Opa30BaHUs anreOpel, HMHTEPIPETHPOBATH
MIOJTyYEHHBIN pe3yJIbTaT
22 BBIMONHATE  OCHOBHBIE ~JICHCTBUSL  CO | OBJAJICHUE CHMBOJIBHBIM S3BIKOM
CTEHEHSIMH C LEJbIMH MMOKa3aTeNsIMU, C | areOpel, NpHEMaMH BBINOJTHEHUS
MHOTOWIEHAMH M  alreOpandeckuMH | TOXKASCTBEHHBIX —HpeoOpa3oBaHUM
JIpoOsIMHI BBIP)KCHUH
2.3 BBINONHATE  pa3/oX€HUE MHOTOWICHOB | OBJIAJICHUE CHMBOJIBHBIM  SI3BIKOM
Ha MHOXHTEIN anreOpel, MPHEMAMH  BBITTOTHEHUS
TOX/JECTBEHHBIX  IPeoOpa3oBaHuil
BbIpaXEHUI
2.4 BemonHaTs TOX/ICCTBECHHBIC | OBJIAJICHHE CHMBOJBHBIM S3BIKOM
peoOpa3oBaHUs PALOHANIBHBIX | aNreOphl, NMPUEMAMU  BBITIOTHEHUS
BBIPAKEHUH TOXAECTBEHHBIX  Ipeodpa3oBaHuUii
BBIpayKCHUI
2.5 ITpyMeHATh CBOWCTBA apU(PMETUYECKUX | OBJIAJACHUE CHMBOJIBHBIM SI3BIKOM
KBaJIPaTHBIX KOpHEH JuIs | anreOpsl, TpUEMaMM  BBIONHEHHS
peoOpa3oBaHuUs YUCIOBBIX BBIPAXCHHUH, | TOKAECTBEHHBIX  IIpeoOpa3oBaHuil
COZIEPIKAILMX KBaJJpaTHbIC KOPHH BBIP)XCHUH
3 YMmeTs pemiaTh ypaBHeHHUs,
HEPaBEHCTBA U MX CHCTEMbI
3.1 Pemats nuHEiHbIC, KBaJIpaTHEIC OBJIAZICHUE CHMBOJIBHBIM SI3BIKOM
YPaBHEHUSI M PallMOHAIBHBIC YDABHEHHUS, | anreOpbl, NMpHEMAaMH  BBIOTHEHUS
CBOJISIIIMECS K HUM, CHCTEMBI JIBYX TOX/JECTBEHHBIX  IMPeoOpa3oBaHUil
JIMHEHHBIX YPABHEHHUI U HECIIOXKHBIC BBIP)XCHUH, PEIICHNS ypaBHECHUH,
HEJIMHEHHbIE CHCTEMBI CHCTEM ypaBHEHHH, HEPAaBEHCTB H
CHCTEM HEPaBEHCTB
3.2 PemaTs nuHelHbIC U KBapaTHBIC OBJIAJICHUE CUMBOJBHBIM SI3BIKOM
HEPABCHCTBA C OJIHOM MEPEMEHHOM U UX | anreOpbl, NpUEMaMM  BBINOIHCHUS
CHCTEMBI TOX/JECTBEHHBIX  IPeoOpa3oBaHUit
BBIP)KCHUH, PEIIECHNS ypaBHEHHH,
CHCTEM ypaBHECHHH, HEPABCHCTB U
CHCTEM HEPABEHCTB
33 [TpumensTh rpaduueckue OBJIaJICHHE CUCTEMOM
MPeCTaBICHHS IPU PELICHUHI (DYHKIMOHATBHBIX MOHSTHH,
YpaBHCHUIA, CHCTEM, HEPABCHCTB pa3BUTHE YMEHUS HCIIOIb30BATh
¢yHKIHOHATBHO-TpadHuIecKue
[PEe/ICTaBICHHS IS PELICHUS
Pa3IMYHBIX MATEMATHYECKHX 3a]1a4
34 Pemats TEKCTOBbIE 3a/1a44 | yMEHUSL MOJEIMPOBATh peallbHbIE
anredpandecKuM METOJIOM, | CHTYyalllH Ha s3bIKE  ajireOpsl,
HHTEPIPETHPOBATH HOJIyYEHHBIH | HCCIIE0BATh MOCTPOSHHBIE MOJEIN

pe3ysbTaT, MPOBOJUTH OTOOP PELICHUM
ucxons u3 GopMyIMPOBKHU 3a1a4n

C  HUCHOIb30BaHMEM  amlmapara
anreOpsl, HMHTEPIPETHPOBATH
TIOTyYEHHBIN Pe3yJIbTaT
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4 YMeTh CTPOMTH M YHTATh rPauKH
ynxnmii
4.1 Omnpenensats KOOP/ANHATEI TOYKH | pa3BUTHE  yMEHUH  W3BIICKAThH
IUIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMHU | MHQOPMAIUIO, MPEACTaBICHHYIO B
KOOpANHATAMH Tabnuuax, Ha JrarpamMMax,
rpaduKax; OBJAJCHHE CHCTEMOI
(YHKIMOHANBHBIX MOHATHH,
pa3BUTHE YMEHHUsS HCIHOJIb30BaTh
(yHKIHOHATBHO-TpaduIecKue
NpEJCTaBICHUA  JUIA  PEIICHUS
pa3IMYHBIX MATEMATHYECKHX 3a/a4
4.2 Ompenensith 3HaueHHe (YHKUMM MO | pa3BUTHE  yMEHHIi U3BJIEKATh
3HAQUCHUIO apryMeHTa IpU Pa3iIH4HbIX | ”HQOPMALUIO, HPEJCTaBICHHYIO B
crocobax 3agaHus (QYHKOWH, pemarth | TabIuIax, Ha JarpamMMax,
obpaTHy1o 3a1a4y rpaduKax; OBNAJCHHE CHCTEMOM
(YHKIMOHAIBHBIX HOHATHH,
pa3BUTHE YMEHHUsS HCIONIB30BAaTh
(yHKIMOHAIBHO-TpadUUeCKHe
IpEJCTaBICHUs  JUIL  PEIICHUS
Pa3IMYHBIX MATEMAaTHIECKHX 3a]1a4
4.3 OmnpenensaTe cBOWCTBa (YHKIMH O €€ | OBJIaJCHHE CHCTEMOI
rpaduky (IPOMEXYTKH BO3pacTaHus, | GyHKIHOHAIBHBIX MOHSATHH,
yOBIBaHUS, MPOMEXKYTKHU | pa3BUTHE YMEHHs MCIIOJIb30BaTh
3HAKOIIOCTOSHCTBA, ~ Haubompimiee W | QyHKIMOHAIBHO-rpaduyecKue
HAaWMEHbLICE 3HAYCHMS) NpPEeICTaBICHHUS  JUI  PCIICHUS
pa3IMYHBIX MaTEeMaTHYECKHUX 33714,
JUISL OTIMCAHUS M aHAIN3a PealbHBIX
3aBHCHUMOCTEHl
4.4 Crpouts rpaduku n3ydeHHBIX (QyHKIOHUIL, | OBIageHHe CHCTEMOH
OIKCHIBATh UX CBOWCTBA (DYHKIMOHATBHBIX MOHATHH,
pa3BUTHE YMCHHUS HCIOJIB30BaTh
(YyHKIMOHAIBHO-TpadHIECKHe
NpPEeICTaBICHUS I PCLICHUS
Pa3IMYHBIX MaTEeMaTHYECKHX 33714,
JUIS ONIMCAHUS M aHAIN3a PealbHBIX
3aBHCUMOCTEil
4.5 PemaTs »neMeHTapHbIE 33124, OBJIaJICHUE CHCTeMOMH
CBSI3aHHBIC C YHCJIOBBIMU (DYHKIMOHAITBHBIX HOHATHH,
TIOCIIEJOBATETBHOCTAMHU pa3BUTHE YMEHHUS HCIHONIB30BAaTh
(yHKIMOHAIBHO-TpadHUeCKHe
IpEJCTaBICHUs  JUIL  PELICHUS
Pa3IMYHBIX MaTEMAaTHYECKHUX 33/1ad,
JUISL OIIMCAHUSI M aHaJIN3a pealbHbIX
3aBUCHMOCTEH
4.6 Pacnio3naBaTh apupmMeTHIECKUE U OBJIaJICHUE CUCTEMOM
T€OMETPUUYECKHUE TPOTPECCHH; PEIIaTh (DYHKIMOHAITBHBIX HOHATHH,

3a/1a4u ¢ IpUMEHEHueM (HOpMyIIbl
001ero uieHa ¥ CyMMbI HECKOIBKUX
HEPBHIX WICHOB IIPOrpeccuit

pa3BUTHE YMCHHUsS HCHOJIb30BATh
(yHKIHOHATBHO-TpaduIecKue
NpEJCTaBICHUs  JUIi  PEIICHUs
pa3IMYHBIX MaTEMaTHYCCKHX 33714,
JUISL OIIMCAHUS M aHAIN3a PealbHbIX
3aBUCHMOCTEN

5 YMeTh BBINOJIHATDH AeHCTBHUS C
reoMeTpUYeCKUMHU PUTIypaMH,
KOOPAMHATAMH H BEKTOPaMH
5.1 Pemary nnaHuMerpudeckue 3ajaud Ha | GOPMHPOBAHME CHUCTEMATHUECKHX
HAaXOXKICHUE TCOMETPUYECKHUX BEJIMYMH | 3HAHHH O IUIOCKUX (UIypax M HX
(AmMH, YTIIOB, TIOIMIAACH) CBOMCTBAX, MIPEICTaBICHUN 0
MPOCTEHIINX ~ MPOCTPAHCTBEHHBIX
Tenax; pasBuTHE yMeHuit
MOZEIUPOBAHUS peabHBIX
CUTyalluil Ha s3bIKE TEOMETPHH,
HCCIIEIOBAHUS IIOCTPOCHHOM
Mozenu c UCTIONB30BaHNEM
TEOMETPUUECKUX MOHATHI u
TEopeM, anmapara anreOpsl,
pelieHnss  TEOMETPUYECKHX U
MIPaKTUYECKUX 33134
5.2 Pacno3naBatbh reomerpuueckue (GpuUrypsl | OBiaaneHue TEOMETPUYECKUM
Ha IUIOCKOCTH, Pa3jiMyaTh UX B3aUMHOEC | S3BIKOM; pasBuTHE YMEHHUS
pacronoxeHue, n300paXkaTh | UCTIONB30BaTh €ro JUIS OIMHCAHUS
reoMeTpuyecKre (GUrypbl; BBIIOJHATH | IPEIMETOB OKPY’KAIOLIEro MHUpa;
YEPTEXKH 110 YCIOBUIO 3a/[a4H pasBuTHE HPOCTPAHCTBEHHBIX
TIpeJICTaBIIeHUH, H300pa3UTENBHBIX
YMEHHH, HABBIKOB T'€OMETPHYECKUX
MOCTPOEHUI
53 Omnpenensats KOOPAMHATHI TOYKH | OBJIaJICHHE TeOMETPUYECKUM
IUIOCKOCTH; TIPOBOJHUTH OIEPAlUH HaJ | A3BIKOM; pa3BuTne yMEHHUS
BEKTOPAMH,  BBIYHCIATH  JUIMHY U | UCIIONB30BaTh €ro JUIS OMHCAHUS
KOOPJOMHATBI BEKTOPa, YLol MEXIy | IPeIMETOB OKpPYKAaloLero MHpa;
BEKTOpaMH pasBuTHe IIPOCTPAHCTBEHHBIX
IpeJICTaBICHNH, H300pa3UTENbHBIX
YMEHHH, HABBIKOB I'€OMETPHUYECKUX
MOCTPOEHUH;  pa3BUTHE YMEHHH
MOZIETUPOBAHUS peanbpHbIX
CUTyalluil Ha s3bIKE TI'€OMETpHH,
HCCIIeI0BaHUS MIOCTPOCHHOM
MOZEenu c UCTIONB30BaHUEM
TEOMETPUYECKUX MOHATUH u
TeopeM, anmapara anreOpsl,
pemieHnss ~ TEOMETPUYECKUX U
IIPaKTHUYECKUX 33134
6 YMeTh padoTaTh €O CTATHCTHYECKOI
uH(popmanmeii, HAXOAUTH YACTOTY H
BEePOSITHOCTD CJIY4AifHOTO COOBITHS
6.1 HW3Bnexatsb CTaTHCTUYECKYIO | pa3BUTHE  yMEHHH  W3BIICKATh
uHGOpPMALIMIO,  TPEACTaBICHHYIO B | MHQOPMALUIO, NPEACTaBICHHYIO B
Talnuuax, Ha AuarpaMmax, rpaduxax Tabnunax, Ha JarpamMMax,
rpadukax
6.2 Pemate KOMOMHATOPHBIC 331a4H ITyTEM | pa3BUTHE YMCHHUH OITHCHIBATH H

OpraHH30BaHHOTO TTepe6opa BO3MOKHBIX
BApPUAHTOB, & TAKXKE C HUCIIOIB30BAHUEM
1paBujIa yMHOXKEHUs]

AHAJIM3UPOBATH MACCUBBI YHUCJIOBBIX
JAHHBIX C IOMOIIBIO MOAXOOAIIHX
CTATUCTUYCCKUX XaPAKTEPUCTHK
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7.3

MopenupoBarh pealbHble CHTyalUH Ha
A3BIKE aNTeOpPbI, COCTABIATH BBIPAXKCHHUS,
YPaBHEHHUsI M HEPABEHCTBA I10 YCIOBHIO
3aJa4yd;  HCCIENOBaTh  HOCTPOCHHBIC
MOJIeNId C HCIIONB30BAHHEM aIlapaTa
asreOpbl

YMEHHSI MOJEIMPOBaTh PEaIbHbIC
CHTyallud Ha sA3bIKE  anreOpsl,
HCCIIe/IoBaTh MOCTPOCHHBIE MOJIETH
C  WCIONb30BaHMEM  ammapara
anreOpsl, HMHTEPNPETHPOBATH
HOJIY4EeHHBIH pe3yIbTaT

7.4

OmuceiBaTh ¢ MOMOWIBIO  (QYHKIMIT
pa3NUyHble  peanbHble  3aBHCHMOCTH
MeXy BEIMYMHAMM; MHTEPIPETHPOBAThH
rpauKH peabHbIX 3aBUCUMOCTEH

OBJIaICHUE CUCTEMOit
(byHKIMOHATBHBIX MMOHSATHH,
pa3BUTHE YMEHHUS HCIIOJIB30BaTh
(yHKIMOHANBHO-TpadHUECKIe
MPEACTABICHUS  JUIS  PELICHHS
pa3IUYHBIX MAaTEeMAaTHYECKHX 3a1ad,
JUIsI OITMCAaHUsI U aHaAJIM3a peanLme
3aBUCUMOCTEH

7.5

OrnuceIBaTh p€ajibHbIE CUTyallUM Ha
S3BIKE TreoMeTpuu, HCCIIEA0BATh
TIOCTPOCHHBIC MoaeIu C
HCIIOJIb30BAHUEM TCOMETPHUUYCCKUX
TIOHSATUI u TEOPEM, peniarb
TMPAaKTUYECKNUC 3a4adu, CBA3aHHBIE C
HaxXO0XJICHUEM IT'€COMCTPUUCCKUX BCIUNYUH

pa3sBUTHE YMEHHH MOJEIMPOBAHUS
peanbHbIX CHMTyallud Ha s3bIKe
reOMETPUH, UCCIIeIOBaHUS
HOCTPOEHHOI MozeIH c
UCTIONIb30BaHHEM T'€OMETPHYECKUX
MOHATHA W TeopeM, ammapara
anreOpsl, peleHus
reOMETPUYECKHX M IIPaKTHYECKUX
3a/1a4

7.6

AHanu3upoBaTh pealbHBIE YHCIOBBIC
JIaHHbIE, ITIPEACTABICHHBIE B TaOIMIAX,
Ha AuarpaMmmax, rpadukax

pa3BuTHE  yYMEHHIl  M3BIEKaTh
UHGPOPMALIMIO, MPEICTABICHHYIO B
TabnuIax, Ha JMarpaMMax,
rpadukax, OIINCHIBAThH u
AQHAIN3UPOBATH MACCUBBI YHCIIOBBIX
JIAHHBIX C MOMOIUBIO MOAXOASIIMX
CTaTHCTHYECKUX XaPaKTEPUCTHK

Maremaruke. 9 knacc 7
6.3 Berancuars cpenHHe 3HAUCHUS | pa3BUTUE YMEHMII OIMCHIBATH U
Ppe3yIbTaTOB H3MEPEHHI aHAIN3HPOBATh MACCHUBBI YHCIIOBBIX
JIAaHHBIX C IOMOINBIO MOIXOJSIIHX
CTaTHCTUYCCKUX XaPAKTEPUCTHK
6.4 Haxomute 4acToTy COOBITHS, UCHONB3Ys | pa3BUTHE  yYMCHUH  W3BICKATh
COOCTBEHHBIC HAONIOAEHNS W TOTOBBIE | MHYOPMALMIO, MPEJICTABICHHYIO B
CTaTHUCTUYCCKHE JTaHHBIC Tabnuuax, Ha JIuarpamMMax,
rpadukax, OITHCHIBATh u
aHaIN3MPOBATh MACCHUBBI YHCIOBBIX
JTAaHHBIX C IOMOINBIO MOIXOJSIITHX
CTaTHCTUYCCKUX  XapaKTCPHUCTUK,
HCTIONB30BaTh MOHUMaHKe
BEPOATHOCTHBIX CBOHCTB
OKPY>KaroIInX SIBIICHUI pu
TIPUHATHH PEIICHUH
6.5 Haxomute  BEpOATHOCTH  CIyYalHBIX | ONHCHIBATH U aHAIU3HPOBATH
COOBITHH B IPOCTEHIINX CIIydasx MaCCHUBBI YHCIIOBBIX JaHHBIX C
TIOMOIIBIO TTOIXOASAIINX
CTaTHCTUYECKUX XapPAaKTEPUCTHK,
HCIIONIb30BaTh NOHMMaHHE
BEPOSTHOCTHBIX CBOMCTB
OKPY>KaroIIMX SIBICHUH IIPH
MIPUHATUH PEIICHUH
7 YMeTh HCHOJIb30BATH NPHOOPETEHHBIE
3HAHHUS M YMEHHs B IPAKTHYECKOMH
JesiITeJIbHOCTH U NOBCEeHeBHOI
JKH3HH, YMeTh CTPOHTH U HCCJIEI0BATH
npocreiiline MaTeMaTHYeCKHe MOJeIH
7.1 Pemats HECIIOXKHBIE IPAKTUYECKHE | pa3BUTUE  yMEHMH  NIPUMEHATHh
pacu€THbIe 3aJayW; pellaTh 3aJayd, | U3YYCHHbIC HOHATHS, PE3yJbTaThl,
CBSI3aHHBIC c OTHOIIECHUEM, | METOABI Ul  PEIICHUs  3aj1ad
IIPOTIOPIIMOHATBEHOCTHIO BEJIMYUH, | IPAKTUYECKOr0 XapakTepa U 3ajgay
JIpo0sMH, TPOLEHTAMM; MOJIB30BAThCA | U3 CMEKHBIX  JUCHMIUIMH  C
OLICHKOM u MPUKHAAKON IIPH | UCTIOJIb30BAHIEM Ipu
MIPAaKTHYECKUX pacuérax; | He0OXOUMOCTH CIPaBOYHBIX
MHTEPIIPETHPOBATh pe3yNIbTaThl | MaTEPHANIOB, KOMIIBIOTEPA,
permeHus 3a1a4 ¢ yI6TOM OTpaHWYEHHH, | MOIb30BATHCS OILIEHKOH u
CBSI3aHHBIX C pEaJbHBIMH CBOMCTBAMHM | IPUKUAKOM IHpU  NPAKTUYECKHX
paccMaTpuBaeMbIX 0OBEKTOB pacuérax
7.2 ITonp30BaThCS OCHOBHBIMHM E€IMHULIAMH | Pa3BUTHE  yYMCHUH  IIPUMEHATH

JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH,
wiomany, o6bséMma; BbIpaxkath Ooiee
KPYIIHBIC eIMHUIIBI Yepe3 Oosee MelKue
u HA000pOT. OcymiecTBIATh
HPAaKTHYECKHE Pacuérbl Mo (opmynam,
COCTAaBISITh ~ HECIOXKHBIE  (HOPMYIIBI,
BBIP@XKAIOIINE  3aBUCUMOCTH  MEXIY
BCIIMYMHAMU

H3YUYCHHBIC TOHATUA, PE3YJIBTATHI,
MECTOOBI JJIA pemeHusn 3aaa4
MPAKTUYCCKOro XapakTepa u 3aJaqd
u3 CMEXHBIX JUCHHUIIIIAH C

HCIIOJIb30BaHUEM npu
HE00XOAMMOCTH CIPaBOYHBIX
MaTepHaJIOB, KOMITBIOTEPA,
MOJIb30BaThCS OILICHKOM u

NPUKUAKOM IpPU  IPAKTHYECKHUX
pacuérax

7.7

Pemats NPaKTHIECKHE 3a/1a4H,
Tpebyrorue CHCTEMaTHYECKOT0
nepebopa  BapUaHTOB;  CPaBHUBATH
[IAHCHl  HACTYIUICHWS  CITy9ailHBIX
COOBITHH,  OLEHHMBATH  BEPOSTHOCTH
CIly4YaifHOrO0 COOBITHS, COTOCTAaBISTH U
HCCIIeNOoBaTh  MOZEIH peanbHOi
CUTyaluell ¢ MCIONb30BaHUEM ammapaTa
BEPOSITHOCTH M CTATHCTHKH

ONMHUCBIBATD W AHAIU3MPOBATH
MacCUBBl YHCIOBBIX [JAaHHBIX C
HIOMOIIBIO MOAXOIAIIUX
CTaTHCTUYECKUX  XapaKTEPHUCTUK,
HCIIONIB30BaTh MIOHNMaHHe
BEPOSATHOCTHBIX CBOMCTB
OKPYKaIOLINX SIBJICHUH npu
MIPUHATUY PELICHUH
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7.8

ITpoBoauTs JIOKa3aTebHbIe
pacCy’kAeHns TIpH pEUIeHWH 3aj]ad,
OLICHUBATh JIOTHYECKYH0 IMPaBHIBHOCTH
paccyXIeHuU, pacro3HaBaTh
OIINOOYHBIE 3aKITIOUCHUS

pa3BuTHE yMeHMII paboTaTh C

y4eOHBIM MaTeMaTH4ECKHIM
TEKCTOM (aHAM3UPOBATH,
U3BIEKaTh HEo0X0UMY10

WHPOPMANUIO), TOYHO H T'PAaMOTHO
BBIpAXaTh ~ CBOM  MBICIH €
IIPUMEHEHHEM MaTeMaTH4ECKOH
TEPMHUHOJIOTUM W CHMBOJIUKH,
HPOBOJHUTD KJ1accu(UKaLuy,
JIOTUYECKUE 000CHOBaHUS,
JIOKa3aTeIbCTBA  MAaTEMaTHYECKUX
YTBEpKACHUI

© 2020 DenepanpHas ciryxba Mo Hag30py B chepe 00pa3oBaHuUs U HAYKH




Maremaruke. 9 knacc 9
Paznen 2. IlepeyeHb 3/1eMEHTOB COJep:KaHHs, IpPOBepsieMbIX Ha
OCHOBHOM rocyaapcreeHHoM 3k3amene mo MATEMATHUKE

[lepeueHs aneMeHTOB conepxaHus, npoBepsieMblx Ha OI'D mo maTemaTuke,
MIOKa3bIBaeT MPEEMCTBEHHOCTh cofepykaHus pasaena «OO0s3aTenbHBII MHUHUMYM
COTEpXKAHMS  OCHOBHBIX  00pa3oBaTeNbHBIX  mporpamMm»  DenepambHOTO
KOMIIOHEHTa TOCYJapCTBEHHOIO CTAaHAApTa OCHOBHOIO OOLIEro 0Opa3oBaHHS IO
MaTematuke W [IpuMepHOil OCHOBHOI 00pa3oBaTenbHOW MPOTrpaMMBI OCHOBHOTO
obmero oOpasoBanus (omoOpeHa pemenuem  DenepanpHOro  y4eOHO-
METOINYECKOT0 00bEIMHEHHS TI0 00IeMy oOpa3oBanuio (potokoi ot 08.04.2015
Ne 1/195)).

J1eMeHTBI CoaepKaHudA, MIpoBepAEMbIe 3aJaHUAMHA
K Kon IK3aMEeHAIMOHHOI padoThI
;ﬂ KOHTPOJIH- DenepaibHbINE KOMIIOHEHT Hannumne
[I:ena pyemoro rocyiapCTBeHHOro cranaapra OCHOBHOI 0O no3uumii PK
3JIeMeHTa o01ero oopazoBaHus rocs
oot 000
1 Ymucia 4 BLIYHCICHHS
1.1 Hamypanvnvie yucna
1.1.1 JlecsTuuHas cuctema cuucieHus. Pumckas Hymepanus i
1.1.2 Apudmernyeckue AeHCTBUS HA HATYPAIbHBIMH o
YHCIIAMU
1.1.3 CreneHb ¢ HaTypalbHBIM [IOKa3aTeIeM +
1.1.4 JlennmocTs HaTypanbHbIX uncel. [IpocTeie n
COCTaBHBIC YHCIIA, Pa3JI0KCHUE HATypaIbHOTO YHCIIa 3
Ha OPOCTBIC MHOYKHTEIH
1.5 [Tpusnaku genumoctr Ha 2, 3, 5, 9, 10 3
1.6 HauGoipmmii o0nmii [eauTeas 1 HanMeHbIee 00Iee o
KpaTHoe
1.1.7 Jlenenue ¢ octaTKOM +
1.2 Jpobu
1.2.1 OOBIKHOBEHHAsI APOOb, OCHOBHOE CBOICTBO APOOH. o
CpaBHeHue apobeii
1.2.2 Apudmernyeckue qeCTBHS ¢ 0OBIKHOBEHHBIMI o
JIpo0siMU
1.23 Haxox/ieHue yacTH OT 11eJI0T0 U LIEJIOTO 110 €r0 YacTH 3
1.2.4 Jecsatuunas 1poOb, CpaBHEHUE JECSATHYHBIX Apooeii s
1.2.5 Apudmernyeckue IeHCTBHS C AECITHIHBIME JIPOOSIMHU 3
1.2.6 I[IpencraBnenne necATHYHON ApodM B BHIE
OOBIKHOBEHHOH JIpOOU U OOBIKHOBEHHOH B BHJIE +
IECATUYHOMN
1.3 Payuonanvrule yucna
1.3.1 Lenble yncna +
1.3.2 Mouyinb (abcouroTHasE BEIMYHHA) YUCIA 4
1.3.3 CpaBHeHHE palMOHAIbHBIX YHCET 3
1.3.4 Apudmerndeckue qeHCTBHS C palHOHATEHBIMI o
4UCIaAMU
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Matemaruke. 9 knacc 10
DJ1eMeHTHI COoACp)KaHMsA, IPOBEPSAEMbIC 3a1IaHUAMHU
K Kon K3aMeHaAllMOHHOI paldoThI
p;’f_ KOHTPOJIN- denepajIbHbIH KOMIOHEHT Hannune
elna pyemoro rocyiapCcTBeHHOI0 CTaHAapTa OCHOBHOI'O l'[03l/llll/li/i DK
A 3JIeMeHTa o01ero o6pasoBaHus rocs
I1OOI1 000
1.3.5 CreneHs ¢ 1enbIM HOKa3aTeneM 3
1.3.6 YucoBble BEIpaKeHNUS, OPSIOK ACHCTBUI B HUX,
UCHOJIb30BaHHE CKOOOK. 3aKOHBI apU(METHIECKUX 4
IEWCTBHI
14 Jleticmeumenvtvle yucia
1.4.1 KBazpatHblii KOpeHb U3 YKCIa aF
14.2 KopeHb TpeTheii cTeneHu 4
14.3 Haxoxpaenue npuOmkEHHOr0 3HaUSHHs] KOPHS 4
1.4.4 3anuch KOpHE ¢ HOMOILBIO CTENEHH C APOOHBIM o
HoKa3areaeM
1.4.5 IMonsiTie 06 UppalMOHANIBHOM YHcIe. JlecaTHuHbIe
TIPUOIIKEHHS HPPALOHATBHBIX YHCEIT. o
JleficTBUTENBHBIC YKCTIa KaK OECKOHEYHBIE
JIeCSITUYHbIE IpooH
1.4.6 CpaBHeHUE JICHCTBUTENIBHbIX YHCEI 4
1.5 H3mepenus, npubnudicenus, OyenKu
1.5.1 Enunauie! u3MepeHus AIUHEL, IUIomany, o0béma, o
Macchl, BPEMEHH, CKOPOCTH
1.5.2 Pa3mepbl 00bEKTOB OKpPYKaOIEro Mupa (ot
3JIEMEHTAPHBIX YacTHI] 0 BceneHHO), JUTMTEIBHOCTD 4
IIPOIIECCOB B OKPYIKAIOIIEM MHpPE
1.5.3 INpencrapneHne 3aBUCUMOCTH MEKTy BETMINHAMH B o
Bujae Gopmyn
1.5.4 IpornenTel. HaxoxxaeHne nporieHTa oT BEIUYUHBI 1 -
BEJIMYMHBI 0 €€ MIPOLCHTY
1.5.5 OTHoeHue, BEIPa)KEHNE OTHOLIEHHS B IIPOLIEHTaX 3
1.5.6 IMponoprus. [IponopunoHansHas 1 06paTHO o
IIPONOPIMOHAJIbHAS 3aBUCHMOCTH
1.5.7 OxpyrieHue yncen. [Ipukuaka 1 oneHKa pe3ynbTaToB
BBIYMCIICHHH. BhIienieHre MHOXKHUTEIS — CTeTeHN 3
JIECSTU B 3QIIUCH YHCIIa
2 AJredpanyecKkue BbIpasKeHUs
2.1 bBykeennvle svipasicenust (blpasicenus ¢
nepemeHHbIMU)
2.1.1 byxBenHsle BeipaskeHus. UnciaoBoe 3HaYeHHE o
OYKBEHHOTO BBIPAKCHUS
2.1.2 JlomycTUMBble 3Ha4eHHs IIEPEMEHHBIX, BXOISIUX B o
anredOpandecKie BEIPaKEHNs
2.1.3 [ToscTaHOBKA BBIpa)KEHUI BMECTO IEPEMEHHBIX 3
2.14 PaBeHCTBO OYKBEHHBIX BBIPQ)KCHUM, TOXKAECTBO. o
[IpeoOpa3oBaHus BEIpaKEHUH
2.2 2.2.1 Ceolicmea cmenenu ¢ yeavlm nokazamenem 3
2.3 MHnozounensi
2.3.1 MuorouwreH. CrnoxeHue, BHIUUTaHHE, YMHOKCHUE o

MHOT'O4JICHOB
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Maremaruke. 9 kinacc 11

Dy1eMeHTBI CoepKaHus, MpoBepseMbI€ 3aJaHUAMHU

Maremaruke. 9 kinacc 12

Dy1eMeHTBI Coep:KaHud, MpoBepseMbI€ 3aJaHUAMHU

K Kon 9K3aMEHALIMOHHOM PadoThl
;f_ KOHTPOJIH- ®enepajIbHbIH KOMIOHEHT Hammnuue
pe.ﬂa pyemoro rocyiapCcTBeHHOI0 CTaHAapTa OCHOBHOI'O l'l03ﬂ].ll/ll71 DK
A 3j1IeMeHTa o01ero oopazoBaHus ToCs
Ioo1 000
232 DopMyIIBI COKPAIIEHHOTO YMHOXKECHUS: KBaJpaT
CYMMBI M KBaJIpaT pa3HocTu; (hopMyJia pa3sHOCTH
KBa/IpaToOB
2.3.3 PasnoxxeHre MHOro4sieHa Ha MHOXKHTEIN
2.34 KBagpatusiii Tpéxunen. Teopema Bueta. Pasnoxenue
KBAIPaTHOTO TPEXWICHA HA JIMHEHHBIC MHOKHTEIN
235 CreneHb U KOpeHb MHOTOWIEHA C OJTHOM MepeMeHHOI
24 Aneebpauneckas Opobs
2.4.1 Aure6panueckas 1po6b. Cokpamienue qpodeit
2.4.2 JleticTBus ¢ anrebpan4ecKUMHU IpoOSIMH
2.4.3 PaunonanbHble BhIpaXEHUs. U X IIpeodpa3oBaHus
2.5 2.5.1 Ceoticmea K8aOpaAMHbIX KOPHeU U UX NPUMEHEHUE &
6bIYUCTCHUAX
3 YpaBHeHHs M HEPaBEHCTBA
3.1 Ypasnenus
3.1.1 YpaBHEHHUE C OJJHON NIEPEMEHHOM, KOPEHb ypaBHEHH s
3.1.2 JIuneiiHoe ypaBHEHHE
3.1.3 KBanparnoe ypasnenue, Gpopmyia kopHei
KBAJIPaTHOT'O YPAaBHEHHUS
3.1.4 Pemenne pannoHanpHeIX ypaBHEHUI
3.1.5 IIpumeps! perieHnst ypaBHEHHI BBICIINX CTETICHEH.
Peienne ypaBHeHUI METO/I0M 3aMEHBI IEPEMEHHOM.
Pemenne ypaBHEHUI METOJOM pa3ioKeHHUs Ha
MHOXHTCIIN
3.1.6 YpaBHeHHE ¢ AByMs IEPEMEHHBIMH, PELICHHE
YpaBHEHUSI C JIByMsl IEPEMEHHBIMU
3.1.7 Cucrema ypaBHEHHH, PeIICHHE CUCTEMBI
3.1.8 Cucrema JByX JMHEHHBIX YPaBHEHHII ¢ AByMs
HIEPEMEHHBIMHY, PEIICHHE MOACTAHOBKOH 1
anreOpandecKiM CI0KCHHEM
3.19 YpaBHEeHHE ¢ HECKOIBKHMH ITepeMEHHBIMU
3.1.10 Pemrenne mpocTeHIINX HEMMHEWHBIX CHCTEM
3.2 Hepasencmea
3.2.1 UYncnoBrble HEpaBEHCTBA M UX CBOICTBA
3.2.2 HepasenctBo ¢ ogHoil nepemeHHoi. Pemenue
HEpaBeHCTBA
3.2.3 Jlunelinble HEpaBEHCTBA C OHOM NEPEMEHHON
3.2.4 CucTeMsl JIMHEHHBIX HEPABEHCTB
3.2.5 KBagpaTHble HepaBeHCTBa
3.3 Texcmosvie 3a0ayu
3.3.1 Pemrenne TekcToBBIX 33124 apH(YMETHUESCKUM
crocoboM
3.3.2 Pemienne TeKCTOBBIX 3aa4 AIreOpandecKuM
crocobom
4 Yuc10BbIE MOCIE10BATEILHOCTH

© 2020 DenepanpHas ciryxkba o Hag30py B chepe 00pa3oBaHuUs U HAYKH

K Kon 9K3aMeHAllMOHHOI padoThI
;:i KOHTPOJIN- ®enepabHbIH KOMIOHEHT Hammuue
peJ'la pyemoro rocyiapCcTBeHHOI0 CTaHAapTa OCHOBHOI'O l'l03ﬂ].lﬂﬁ DK
A 3j1IeMeHTa o01ero oopazoBaHus ToCs
IOooI11 000
4.1 4.1.1 Tonamue nocrnedosamensrocmu
4.2 Apughmemuueckasn u ceomempuyeckas npospeccuu
4.2.1 Apudmernueckast nporpeccust. opmyia obuiero
4JIeHa apH(YMETHYECKON MPOrpeccuu
4.2.2 ®Dopmyia CyMMBI IEPBBIX HECKOJIBKUX WICHOB
apu(pMETHYECKON [IPOrpeccuu
4.2.3 T'eomerpuueckas nporpeccust. @opmyna obiero
4JIeHa FeOMETPHYECKOI IIPOrpeccun
4.2.4 DopMysa CyMMBbI IEPBBIX HECKOJIBKUX WIECHOB
TeOMETPHYECKOil IIPOrpeccHn
4.2.5 CH0oXHBIE TPOIIEHTHI
5 DyHKIHH
5.1 Yucnosvie Qynkyuu
5.1.1 Tlonsrtue Gpynkimn. O6nacTs onpeneneHus QyHKINH.
Crioco0sl 3aganust QyHKIMH
512 I'padux dhyskumm, Bo3pactaHue u yObIBaHHE
(yHKIMH, HANOOJIBbIIIEe 1 HAMMEHBILEee 3HAYCHUS
(byHKIMY, HYJIH QYHKIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, YTEHUE TPadUKOB (yHKIHI
5.1.3 TIpumeps! rpadguuecknx 3aBUCHMOCTEH, OTpaXKaOIINX
peabHbIe MPOLECCh
514 DyHKIHS, ONUCHIBAIONIAS TIPSIMYIO
HPONOPLHMOHAIBHYIO 3aBUCUMOCTb, €€ rpaduk
5.1.5 Jluneiinas pyHKus, e€ rpauk, reoMeTPHIECKUH
CMbICI KO3 (HIIHEHTOB
5.1.6 DyHKuYs, ONUCHIBAIOLIAs 0OPATHO
MPONOPLHMOHAIBHYIO 3aBUCUMOCTb, €€ rpaduk.
'unepboa
517 KBanparnunas dynkims, eé rpaduk. [Tapadona.
Koopauuate! BepinHbl napaboibl, 0Cb CHMMETPUH
318 Tpadux dynxuun =x
319 Tpaduk pynxmm ¥ = x
3110 Cpaduk bysxium ¥~ i
5.1.11 Hcnonb3oBanue rpadukoB GyHKIMIT 1st pemeHnst
YpaBHEHUH M CHCTEM
6 KoopaunaTtbl Ha NpsIMOii H IJIOCKOCTH
6.1 Koopounamuas npsimas
6.1.1 HM300paskeHne umncen TOYKaMU KOOPAUHATHON HPSIMOiA
6.1.2 I'eomeTpuueckuii cMbICT MOy IS
6.1.3 YucnoBele MPOMEKYTKH: HHTEPBAJ, OTPE30K, JIyd
6.2 [exapmoguvl KoopOuHamvl Ha NIOCKOCMU
6.2.1 JlexapTOBBI KOOPIMHATHI HA IUIOCKOCTH, KOOPAHHATHI
TOYKH
6.2.2 KoopannaTe! cepeannsl oTpeska
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Maremaruke. 9 kimacc 13 Maremaruke. 9 kimacc 14
DJ1eMeHThI CoepKaHus, MpoBepseMbI€ 3aJaHUAMHU JJ1eMeHThI Coep:KaHud, MpoBepseMbI€ 3aJaHUAMHU
K Kon K3aMeHAllMOHHOI paldoThI Ko Kon 9K3aMeHAllMOHHOI padoThI
;f_ KOHTPOJIN- ®enepaibHbIi KOMIIOHEHT Hammnuue a:ﬁ KOHTPOJIN- ®enepabHbIH KOMIOHEHT Hammuue
pe.na pyemoro rOCyIapCTBEHHOI'0 CTaHIapTa OcCHOBHOro | mo3uumii @K [I[)ena pyemoro TrOCYIapCTBEHHOI'0 CTaHIapTa OCHOBHOro | mo3uumii @K
A 3j1IeMeHTa o01ero oopazoBaHus ToCs 3j1IeMeHTa o01ero oopazoBaHus ToCs
Ioo1 000 oo 000
6.2.3 DopMyia pacCTOSHUS MEXKAY OBYMsI TOUKAMU 7.3 Mnozoyzonvruku
IUIOCKOCTU 7.3.1 INapannenorpaMm, ero CBOMCTBA M IPU3HAKA
6.2.4 YpaBHeHue npsMoi, yriioBoi Ko HIIHEHT IPIMOH, 7.3.2 IpsiMoyroneHUK, KBagpaT, poMO, HX CBOWCTBA 1
YCIIOBHE MapaJIeIbHOCTH IPSIMBIX MIPU3HAKH
6.2.5 YpaBHEHHE OKPYKHOCTH 7.3.3 Tpaneuus, cpeaHss JIUHUS TPATICLUH;
6.2.6 I'paduyeckas uHTEpHIpETALIUS YPABHEHHI C ABYMS paBHOOEIPEHHAsI TPATICIIHS
TIEPEMEHHBIMU U UX CHCTEM 7.3.4 CyMMa yTJI0B BBITYKJIOTO MHOTOYTOJIBHHKA
6.2.7 I'pacdmueckas nHTEpHIpETaNNs HEPABEHCTB C IBYMS 7.3.5 IIpaBunbHBIC MHOTOYTOJIBHUKU
TIEPEMEHHBIMH U UX CHCTEM 7.4 OxpysicHocmb u Kpy2
7 TeomeTpust 7.4.1 LleHTpanbHbIH, BIMCAHHBINA YTOJ; BEIUMINHA
7.1 T'eomempuueckue gueyper u ux ceoticmea. Hsmepenue BIMCAHHOIO yIia
2COMEMPUYECKUX BENIUYUH 7.4.2 BsanMHoe pacnonosxeHue NpsiMoi 1 OKPYKHOCTH,
7.1.1 HauanbHble TOHATHS TEOMETPUH JIBYX OKPYXHOCTEH
7.1.2 VYron. [Ipsimoit yron. OcTpble U TyIbIE YTIIBL 7.4.3 KacatenbHas u cexyias K OKpy>KHOCTU; pPAaBEHCTBO
Beprukanshbie u cMexHbIe yribl. BuccekTpuca yria u OTpPE3KOB KacaTeIbHBIX, MPOBEIEHHBIX U3 OJTHON
eé cBolcTBa TOYKH
7.1.3 IIpsimas. [TapamienbHOCTh M NEPIEHAUKYIISIPHOCTD 7.4.4 OKpy>KHOCTb, BIIUCAHHASI B TPEYTOIBHUK
TIPSIMBIX 7.4.5 OKpy»KHOCTb, OITICAHHAsl OKOJIO TPEYTOJIbHUKA
7.1.4 Otpe3ok. CBOMCTBO CEpEeIMHHOTO MEPICHINKYIIPa K 7.4.6 BricanHbIe 1 ONMCAaHHBIE OKPYKHOCTH IPABUIIBHOTO
orpesky. IlepreHauKyIsp ¥ HAKIOHHAS K OPSIMOA MHOTOYTOJIbHHKA
7.1.5 [ToHsTHE O TEOMETPUIECKOM MECTE TOUEK 7.5 Hsmeperue ceomempuyeckux 6eaudun
7.1.6 [IpeoOpazoBanus mwiockocTH. JIBmkenns. CuMMeTpust 7.5.1 JlnnHa oTpesKa, JUTHHA JTOMaHO!, IepuMeTp
7.2 TpeyzonvbHux MHOI'OyroJibHUKa. PaccTosiHie OT TOUKH [0 NPSIMOH
7.2.1 Beicora, Mennana, GuccekTprca, CpeaHsst JINHUS 7.5.2 JIiuHa OKpy»KHOCTH
TPEYTOJbHUKA; TOYKHU NEPECEUEHUS CEPEAUHHBIX 7.5.3 I'pamycHast Mmepa yria, COOTBETCTBHE MEXKIY
HEePICHUKYJIIPOB, OHCCEKTPHC, MEUAH, BEICOT UIIH BEJIMYMHOM yIiIa ¥ JUIMHOM IyT'M OKPYXKHOCTH
UX MPOJIOIKECHUI 7.5.4 ITnomans u e€ cBoiictBa. Ilnomans NpsSMOYrOIbHHKA
7.2.2 PaBHOOEPEHHBIN 1 PABHOCTOPOHHHIN TPEYTOITbHUKH. 7.5.5 IInomane napanienorpaMma
CBo¥iCcTBa M IPH3HAKH PABHOOEAPEHHOTO 756 Tlnouaas Tpanenuu
TPCYroiabHUKA 7.5.7 IInomanp TpeyrojapHUKa
7.2.3 IIpsimoyrosbHblii Tpeyrosnbauk. Teopema [Tudaropa 758 IInomans Kpyra, MIomaas ceKTopa
7.2.4 [Ipr3HAaKU PAaBEHCTBA TPEYTONbHUKOB 7.5.9 Dopmynsl 00BEMa IPIMOYTOIBHOTO
7.2.5 HepaBeHCTBO TpeyroibHUKA napajuieienumnesa, Kyoa, mapa
7.2.6 CyMMa yTJI0B TpeyroibHUKa. BHEIIHUE yTiTbl 7.6 Bexmopbl na nrockocmu
TpCyroabHUKa 7.6.1 Bekrop, mmHa (MOIyJIb) BEKTOpa
7.2.7 3aBUCHMOCTb MEKAY BETMIMHAMU CTOPOH U YTJIOB 7.6.2 PaBEHCTBO BEKTOPOB
TpeyroabHUKA 7.6.3 Omnepanun Hag BEKTOpaMHy (CyMMa BEKTOPOB,
7.2.8 Teopema Paneca YMHOXEHHE BEKTOPa Ha YHCIIO)
7.2.9 Tlono6ue TpeyronbHUKOB, KO3 HIHEHT TOJ00uS. 7.6.4 VTon MexKIy BeKTOpaMH
Tpu3HAKK 10106HS TPEYTONBHHKOB 7.6.5 KomnnmHeapHbIe BEKTOPBI, Pa3I0KeHHE BEKTOpA O
7.2.10 CuHyc, KOCHHYC, TAHTCHC OCTPOTrO yria JIByM HEKOJUIMHEAPHBIM BEKTOPaM
HpSMOYTOJIBHOTO TPEYTOIBHUKA U yriioB ot 0° mo 180° 7.6.6 KoopaHHATHI BEKTOPa
7.2.11 Pemenne npsMoyroibHBIX TpEeyroibHUKOB. OCHOBHOE 76.7 CkanspHOE IIPOU3BEICHHE BEKTOPOB
TPUTOHOMETPHYIECKOE TOXKAECTBO. Teopema 8 CTATHCTHKA U TeOPHs BepOSITHOCTE
KOCHHYCOB 1 TCOPEMA CHHYCOB 8.1 Onucamenvras cmamucmuxa
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Matematuke. 9 Kiacc 15
DJIeMEHThI CoepKaHus, MpoBepseMbI€ 3aJaHUAMHU
Ko Kon K3aMeHAllMOHHOI paldoThI
pai KOHTPOJIN- ®enepajbHbIi KOMIIOHEHT Hannumne
nena pyemoro rocyiapCcTBeHHOI0 CTaHAapTa OCHOBHOI'O ﬂ03l/llll/lﬁ PK
3j1IeMeHTa o01ero oopazoBaHus IoCs
IooI11 000
8.1.1 [pencrapneHne JaHHBIX B BUAEC TAONHL, JHATPAMM, o
rpagukoB
8.1.2 Cpennue pe3yIbTaToB M3MEPEHHI 3
8.2 Beposmnocmuo +
8.2.1 Yacrora coObITHS, BEPOSATHOCTD 3
8.2.2 PaBHOBO3MOXHBIE COOBITHS M IMOACUET UX o
BEPOSITHOCTH
8.2.3 IMpencrapieHne 0 reOMETPUYECKON BEPOSTHOCTH 3
8.3 Kombunamopuxa
8.3.1 Pemrenne koMOMHATOPHBIX 3a/1a4: epeOOp BapHaHTOB, o

KOMOHMHATOPHOE MPABHIIO YMHOXKESHHS
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