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Komnduxarop
IPOBEPSEMBIX TPEOOBAHUH K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHON MPOrPaMMbl CPETHETO OOIIeT0 00pa30BaHUS
Y DJIEMEHTOB COJICP)KAHUS IS TPOBEICHUS
€MHOT0 TOCYITaPCTBEHHOTO dK3aMeHa
nmo MATEMATHKE

MOATOTOBJIEH (eepaabHbIM [OCYAAPCTBEHHBIM OOKETHBIM
Hay4YHBIM yUPEXJICHUEM

«DEJIEPAJIbHBINA UHCTUTYT IEJATOI' MUECKUX M3MEPEHHIA»
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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTeIbHOI IPOrpaMMbl cpeHero o0uero 06pa3oBaHus U 3JIEMEHTOB
co/iep;KaHus AJ1s1 IPOBEJeHHs eIMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
no MATEMATHUKE

Komndukarop mpoBepseMbIx TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHOIl IMporpaMMBI  CpemHero oomero o0Opa3oBaHUS
Y DJIEMEHTOB COZAEPKaHUs Ul MPOBEACHUS €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa
Mo MareMaTtuke (najnee — KOAW(DHUKATOp) SABISAETCS OAHUM H3 JOKYMEHTOB,
OINIPEACIAIONNX CTPYKTYpY M COIEpXKaHHEe KOHTPOJBHBIX HM3MEPUTENBHBIX
MatepuanoB (manee — KUM). Komudukatop sBisieTcss CMCTEMaTH3UPOBAHHBIM
nepedyHeM TNpoBepseMBbIX TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTenbHOW TPOrpaMMBI CPEAHEro oOmero oOpa3oBaHUS W DJIEMEHTOB
COZEPXKAHHA, B KOTOPOM KaKIOMY OOBEKTY COOTBETCTBYET OIPEACTIEHHBIA KO,

Koandukatop noKa3biBaeT MNPEEMCTBEHHOCTb MEXIY IOJOKECHUAMHU
(henepanbHOTO rocyapCTBEHHOTO 00Pa30BaTEILHOTO CTAHAapTa CPETHETO OOIIETro
obpazoBarus (mamee — ®I'OC COO) (mpuka3 MunHucTepcTBa 00pa3oBaHHSA
n Hayku Poccuiickoii ®epepamuu ot 17.05.2012 No 413 ¢ u3MEHEHHAMH,
BHECEHHBIMU TpHUKa3aMd MHUHHUCTEpCTBA O0pa3oBaHUS W Hayku Poccuiickoi
Oenepannu o1 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613,
npukazamu MuHucteperBa npocselieHus Poccuiickoilt @enepanuu ot 24.09.2020
Ne 519, or 11.12.2020 Ne 712) u deaepaibHOrO KOMIOHEHTA TrOCYIAPCTBEHHOTO
00pa30BaTeIbHOrO CTaHApTa CpeAHero (MOJIHOTo) o0Iero oopazoBanus (MpUKa3
Muno6Opa3oBanuss  Poccuiickoit ~ ®enmepammm ot 05.03.2004  Ne 1089
«006 YTBEPXKICHUH (enepambHOTO KOMITOHEHTA TOCYIapCTBEHHBIX
o0pa3oBaTenbHBIX CTAHZAPTOB HAYaJbHOIO OOLIEro, OCHOBHOIO OOIIEro
u cpenHero (moiHOTO) oOmero oOpa3oBaHMS» C U3MEHEHUSIMH, BHECEHHBIMHU
npuka3aMu MuUHHCTEpCTBa oOpa3oBaHMs W Haykum Poccuiickoit ®eneparim
ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011
Ne 2643, 0124.01.2012 Ne 39, ot 31.01.2012 Ne 69, otr23.06.2015 Ne 609,
ot 07.06.2017 Ne 506) mo maremartuke.

Koaudukarop cOCTOHT M3 ABYX pa3lIeioB:

— pasgen 1. «Ilepeyenp npoBepseMbIx TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTENbHON MPOrPaMMbI CPEeIHETo oOmero obpa3oBaHHs MO Ma-
TeMaTHKe»;

— pazzen 2. «llepeueHb 3JIEMEHTOB COJEpPXKAHUS, IPOBEPSIEMBIX Ha E€IUHOM
rOCYZapCTBEHHOM 9K3aMEHE 110 MaTEMaTHKE).

B xommduxatop He BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHOM IIporpaMMBl CpegHero oomero o0pa3oBaHUS
U DJIEMEHTBl COJEP)KaHUsl, NOCTHKEHHE KOTOPBIX HE MOXKET OBITh IPOBEPEHO
B paMKax TOCyJapCTBEHHON UTOTOBOM aTTECTAIUH.
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Pa3nen 1. [lepeuens npoBepsieMbIX TPeOOBaHUI K pe3y/ibTaTaM 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl
cpeaHero oouero 00pa3oBaHus M0 MaTeMaTHKe

Ilepeyenp TpeOGoBaHWIT K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHONW MPOrpaMMbl CpEIHEro oOmiero oOpa3oBaHMs IOKAa3bIBAET
PEeMCTBEHHOCTh TPEOOBAaHUH K YPOBHIO IOJTOTOBKHM BBIITYCKHHKOB Ha OCHOBE (he/IepalbHOr0 KOMIOHEHTA TOCYTapCTBEHHOTO CTAaHIApTa CPEeJHEro
(mosHOTO) O6IIEro obpazoBanus (06a30BbI M MPOGUIBbHBIN ypoBHH) M0 MatemaTuke U TpeboBanuii ®I'OC COO k pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTebHON TPOrpaMMbl OCHOBHOTO CPETHETO 00pa30BaHMsI, TOCTHKEHHE KOTOPBIX MpoBepsieTcs B xoae EI'D.

Tab6muma 1

Kon TpeOoBanus K pe3yjibTaTaM 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CpeHero oouero oo0pa3oBanus,

KOHTPO- NnpoBepsieMble 3aJaHUSIMH IK3aAMEHAIMOHHOM padoThl
JIUPYeMOro DenepajbHbIi KOMIIOHEHT o1rocC COO
TpeOoOBaHUsA rocy1apCcTBEHHOI0 00pa30BaTe/ILHOI0 6a306vlil ypo8eHb VenyOnéHnblll ypoeens
CTaHAApPTa cpeaHero (MoJIHOr0) 001Iero
00pa3oBaHus
1 YMeTh BINOJHATH BHIYMCICHHUS M TPe00Opa30BaHus:

1.1 BBITIOJIHATh apumernyeckue neicTBus, | — cOpMHUPOBAHHOCTh npeacTas- | — cHOPMUPOBAHHOCTD TMOHITUHHOTO
coyeras YCTHble M NHCbMEHHBbIE TMPHUEMBI; | ICHMH O MaTeMaTHKe KaK YacTH | anmapara IO OCHOBHBIM pasjienaM
HaXOJUTh 3HAUYEHHUS KOpPHS  HATYpPaJIbHOM | MUPOBOM KyJbTYphl M O MeECT€ | Kypca MaTeMaTHKH; 3HaHUM oOc-
CTETICHH, CTETIeHU C palOHAJIHBIM | MaTEeMaTUKU B COBPEMEHHOM | HOBHBIX TeopeM, (popMysl U yMeHUus
1oKasaresem, Jjorapudma LUMBUJIN3ALUH, O CIIOCO0ax ONMMCAaHUS | UX NPUMEHATH, YMEHHUS J10Ka3bIBaTh

1.2 BBIUUCIIATh 3HAYCHUS YUCIIOBBIX M OYKBCHHBIX | HA MAaT€MaTHYECKOM SI3bIKE SIBJICHHUI | TEOPEMBl M HAXOAUTh HECTAHIAPT-
BBIPAKEHUH, OCYLIECTBIIAsI HEOOXOAUMBIE TOJI- | PEATbHOI0 MUPA, HBIE CIIOCOOBI pELIeHUS 3aaa4
CTaHOBKU M ITpeoOpa3zoBaHus — BJIQZICHUE CTAaHAAPTHBIMU Hpué-

1.3 IPOBOJUTh IO H3BECTHBIM (opMysiaM U | MAaMH  PCIIEHUS  PAlMOHAIbHBIX
IpaBUIIaM npeoOpa3oBaHus OyKBEHHBIX | U UPPALMOHATIBHBIX, [IOKa3aTeb-

BBIpAKEHU, BKJIFOYAIOLTUX CTCTICHH, | HBIX, CTCICHHBIX, TPUTOHOMECTPH-
paJMKabl, Jorapu(Mbl 1 TPUTOHOMETPUUECKUE | YECKUX YPABHEHHH U HEPABCHCTB, MX
byHKITIN CUCTEM

2 YMeTh peliaTh YpaBHEHHUs] H HEPABEHCTBA:

2.1 pelmaTb ~ paluOHAlbHbIE, HPpPALUOHANbHBIC, | — BIAJAEHUE CTAHAAPTHBIMH MpHE- | — CHOPMUPOBAHHOCTh TMOHATHHHOTO
[IOKa3aTeIbHble,  TPUTOHOMETPUYECKHE U | MAMU  pEIICHUS  pPalMOHAJIBHBIX | anmapara 0 OCHOBHBIM pasjeiam
sorapu(pMUUECKUE YPABHEHUS], UX CUCTEMBbI U UPPALMOHANIBHBIX, NoKa3aTesb- | Kypca MaTeMaTWKH; 3HaHUH OCHOB-

2.2 pemiath ypaBHCHHs, MPOCTEHIIHE CHCTEMBI | HBIX, CTENEHHBIX, TPUTOHOMETPH- | HBIX TEOpeM, (OpPMyJ M yMEHHUS HX
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Kon

Tpeﬁonamm K pe3yjabTaTaM OCBOCHUSA OCHOBHOM oﬁpasonaTenbﬂoﬁ NnporpaMmsl CpeaHEro o0mIero 06pa30BaHHH,

KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus

YpaBHEHUM, WCIIONB3YsS CBOWCTBAa (YHKIMI W | YECKMX YPAaBHCHUU U HEPABEHCTB, X | IPUMEHITh, yMEHHUS  JIOKa3bIBaTh
ux rpadukos; UCIIOJIb30BaTh Ul | CUCTEM TEOpeMbl W HAXOJIUTh HECTaHIapT-

NpUOIIMKEHHOTO — PELICHUsT  ypaBHEHUH U HBIE CIIOCOOBI PEIIeHNUs 33/1a4;
HEPaBEHCTB rpad)UueCKuii METOT — c(hOpMUPOBAHHOCTh yMEHUU MO-
23 pelaTh panroHaIbHbIE, TOKa3aTeIbHbIE U JOTa- NENUPOBAaTh pealbHBIE CHUTYAIWH,
pubMuyecKkrue HepaBEHCTBA, UX CUCTEMBbI UCCJIEIOBaTh MOCTPOEHHBIE MOJENH,
UHTEPIIPETHPOBATh TOTYUYEHHBIH pe-

3yJbTaT
3 YMeTh BBINOJHATH AeHCTBHUS ¢ QYHKIIUAMMU:

3.1 OnpeAeNaTh 3HaueHue (YHKUUU MO 3HAYEHHIO | — C(hOPMUPOBAHHOCTh npencTas- | — cOPMHUPOBAHHOCTh MOHSATUHHOTO
apryMeHTa TpH Pa3INYHBIX CIOC00ax 3aJaHus | JIGHHH O MaTeMAaTHYECKUX TMOHATHAX | almapara MO OCHOBHBIM pasjeinaM
(GyHKIMY; ONHMCHIBAaTh MO TIpaduKy MOBEJCHHE | KaK O Ba)KHEUIINX MaTEMaTHUECKHX | Kypca MaTeMaTWKH;, 3HAaHUW OCHOB-
Y CBOWMCTBa (DYHKIMH, HAXOIUTh MO TpaduKy | MOIENSIX, TO3BOJSIONINX OMHCHIBATEH | HBIX TeopeM, (OPMYJT M YMEHHUS UX
¢byHKumu ~ HauOomplllee M HaWMEHbLIEe | U HM3ydaTh pa3Hble TMpOIECcChl U | IPUMEHATh, YMEHHUS JOKa3bIBaTh
3HAUEHUS; CTPOUTh TpadUKH W3YUYEHHBIX | SBICHUS; TEOpEeMbl W HAXOJUTh HECTaHIAPT-

byHKIMII — c(hopMUPOBAHHOCTH MIPEACTaB- | HBIE CIIOCOOBI PEIICHHMS 3a/1a4;
3.2 BBIYKC/ISATh TPOU3BOJHBIE M IEPBOOOpasHbIE | JIGHMH 00 OCHOBHBIX HOHSATHUSAX, | — CQOPMUPOBAHHOCTh YMEHUIl Mo-
AIIEMEHTAPHBIX (PYHKIIHIA uaesX U MEeToJaX MaTeMaTH4eCKOro | JeIUpoBaTh peajbHble CUTYyallHUH,
33 UCCIIe/IOBAaTh B MPOCTEHIINX CiTydassx (YHKIHM | aHAIH32a UCCIIENI0BATh ITOCTPOEHHBIE MOJCIIH,

Ha MOHOTOHHOCTb, HAXOAWUTh HauOoJbIIee U
HauMEHbIIee 3HaYeHUS! PyHKIUU

UHTEPIPETHPOBATh TOJTYUYCHHBIH pe-
3yJIbTAT;

— c(hOopMUPOBAHHOCTH MpeICTaB-
JICHUN 06 OCHOBHbBIX IOHATHUAX Ma-
TEMAaTHYECKOTO aHallu3a M WX CBOW-
CTBax, BJIAJICHUC YMCHUCM XapaKTC-
pu3oBaTh  MOBeACHUE  (DYHKITHIA,
HCITIOJIb30BAHUC MMOJTYYCHHBIX 3HAHUHU
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Kon TpeGoBanus Kk pe3yabTaTaM 0CBOEHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 0o0pa3oBaHus,
KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus
AJId OIMMMCAHUA W aHaJIM3a PCaJIbHBIX
3aBUCUMOCTEN
4 YMeTh BBINOJHATH IEHCTBHUS C TeOMeTPHYECKMMHU (pUrypamMu, KOOPAUHATAMM U BEKTOPaAMHU:

4.1 pelath MIaHMMEeTpUYECKHe 33Jaud Ha HaXOXK- | — BIAJEHHEe  MEeToJaMu  JIoKa3a- | — CQOPMUPOBAHHOCTh  MpEJCTaBlie-
ACHUC T'COMCTPHUICCKUX BCINYHNH (I[JII/IH, YIJOB, | TCJIBCTB W AJITOPUTMOB PCIICHUA, HU 0 HGO6XO,[[I/IMOCTI/I J0oKasa-
ionaie) yMEHHE UX MPUMEHATH, MPOBOAMTH | TEILCTB MpHU OOOCHOBAHWU MaTeMa-

4.2 pemath  MPOCTEHIHE  CTEPEOMETPHUYECKUE | JOKA3ATEIIBHBIE PACCYKIEHUSA B XOI€ | THYECKUX YTBEPIKIECHUH U O POJIHU
3a/laud  Ha  HAXOXJEHUE TE€OMETPUYECKHUX | PEIICHMS 3a1a4, AKCHOMATHKU B TPOBEIACHHUM JAETyK-
BEIIMYMH ([UTMH, YTJIOB, IUIOMIQACH, 00bEMOB); | — BIAJCHUE OCHOBHBIMH IIOHATUSMHU | TUBHBIX PACCYXKIECHUM;
HCII0JIb30BaTh npu pelIeHHH | O IUIOCKUX M IPOCTPAHCTBEHHBIX | — COPMHUPOBAHHOCTh HOHATHHHOIO
CTEPEOMETPUYECKUX 3a1a4 NJIaHUMETPUYECKUE | TCOMETPHICCKUX ¢durypax, X | ammapara 10 OCHOBHBIM paszeiiaM
(haKThl 1 METOIbI OCHOBHBIX CBOMCTBAX; cop- | Kypca MaTeMaTWKH;, 3HAHUW OCHOB-

43 ONpENENATh KOOPAMHATHI TOYKH, IIPOBOJUTH | MUDOBAaHHOCTH YMEHHMS Daclo3Ha- | HBIX TeopeM, (GopMysa U yMEHHS HX
olepanyy HajJ BEKTOPaMH, BHIUMCIIATE JJIMHY M | BATb ~ HAa  YEPTEXKAX,  MOMENAX | IPUMEHATh; YMEHHs  JIOKa3bIBaTh
KOOPJIMHATHI BEKTOPA, YTOJI MEKIY BEKTOpAMU | Y B PEAIbHOM MHUPE F€OMETPUYECKUE | TEOPEMBI U HAXOAUTH HECTAHJAPT-

burypsl; TpUMEHEHHE H3YyUYEHHBIX | HbI€ CIIOCOOBI PelIeHHUs 3a/1a4;
CBOWCTB Te€OMETpUYECKUX (uryp u | — chOpMHUpPOBAHHOCTh YMEHHHA MO-
dbopmyn JUTSt peuieHus | JeIupoBaTh pEalbHbIE CHUTYalWH,
rCOMCTPUYCCKUX 3aJa4 U 3aJayd | UCCICA0BAaTh MOCTPOCHHLIC MOACIIH,
C IPAKTUYECKUM COAECPKaHUEM WHTEPIPETUPOBATh MOJIYYECHHBIN pe-
3yJIbTaT
5 YMeTh CTPOMTH M HCCJICI0BATH NPOCTeHIINe MATEeMAaTHYEeCKHEe MO/IeJIH
5.1 MOJIETUPOBATh peajbHblE CUTyallUd Ha S3bIKE | — C(HOPMUPOBAHHOCTh NpeCTaB- | — CPOPMHUPOBAHHOCTh MOHSITUHHOTO

anre6pbl, COCTaBJIATH YpPaBHCHUA u
HCPaBCHCTBA 110 YCJIOBHIO 3ala4u; UCCIICA0OBATDH
NOCTPOCHHBIC MOJACIUM C  HCIOJB30BAHUCM

anmnapara ajreopsl

JIEHUH O MAaTeMaTUYECKUX IOHATHUAX
KaK O BaXHEHIIMX MAaTEeMaTH4YECKUX
MOZEJIAX, MO3BOJIAIOLIUX OINKCHIBATH
U W3y4YaTb pAa3HblE IIPOLECCHl H

anmapara II0 OCHOBHBIM pa3enaM
Kypca MaTeMaTHKHW; 3HAaHUH OC-
HOBHBIX TeopeM, (HopMyJ U yMEHHs
UX IIPUMEHATH, YMEHHUS JT0Ka3bIBaTh
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Kon TpeOGoBaHnus K pe3yJibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero oduiero oo6pa3oBanus,
KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus

SIBJICHUSA TCOPCMBI n HaxXoauThb HEC-

— BJaJIcHUE CTaHJAPTHBIMU TpUE- | CTAHIAPTHBIE  CIOCOOBI  pEelIeHHS

MaMu peIICHUA pallMOHAJIBHBIX | 3a1a4;

U UppaloHaIbHbIX, nokasa- | — cOpMHUPOBAHHOCTh YMEHHUI Mo-

TCJIBHBIX, CTCIICHHBIX, TPUTOHO- | ACJIUPOBATh PCAJIbHBIC CHUTyalluu,

METPUYECKUX YpPaBHEHMH U Hepa- | UCCIe0BaTh MOCTPOCHHBIE MOJEINH,

BEHCTB, UX CUCTEM MHTEPIIPETUPOBATD TIOJTyYE€HHBIN
pe3ynbTar;
— cOpMUPOBAHHOCTH MpeICTaB-
JeHU 00 OCHOBHBIX MOHATHIX Ma-
TEMaTUYECKOI0  aHauu3a U  HX
CBOICTBaX, BIaJCHHE  yMEHHEM
XapaKTepu3oBaTh IOBEACHUE (PYHK-
Ul, WCIONb30BAHUE TOTYYECHHBIX
3HAHUHU Jis1 OIIMCaHUA U aHaJIn3a
pEATBbHBIX 3aBUCUMOCTEN

52 MOJICIUPOBATh pealibHble CUTyallud Ha S3bIKE | — CPOPMUPOBAHHOCTD npeacTaB- | — chOpMUPOBAHHOCTD MpeaCTaB-

TE€OMETPHH, HCCIIEIOBATh TOCTPOSHHBIE MOJICITH
C UCIIOJIb30BAHUCM T'C€COMCTPHUYCCKUX HOHATUH
W TeOpeM, ammapara aireOpbl; pemath Mpak-
THUYCCKUC 3aJadHu, CBA3AHHBIC C HAXOXICHUCM

TCOMETPHUICCKUX BEINYHNH

JICHUH O MAaTEeMaTHYECKUX MOHATHIX
KaKk O B@KHEWIIMX MaTeMaTH4eCKUX
MOJEIAX, TO3BOJISIOMINX OMNHMCHIBATH
U W3ydaTb pasHble TMPOLECCHl H
SIBJICHUS;

— BJIAJICHUE OCHOBHBIMH MOHSATHAMHU
O IUIOCKMX M TPOCTPAHCTBEHHBIX
reoOMeTpu4ecKux  ¢urypax, 170
OCHOBHBIX CBOWCTBax; cdopmmupo-
BAaHHOCTh YMEHHUSI PacloO3HaBaTh Ha

JIEHUA O HeOoOXOIMMOCTH OKasa-
TCJILCTB IIPU 060CHOBaHI/II/I MaTrema-
THYECKUX YTBEPXKICHUA W POJHU
aKCUOMAaTHUKHU B IIPOBEIECHUU HEAYK-
TUBHBIX PACCYKICHUM;

— c(OPMUPOBAHHOCTHh TMOHATHIHHOTO
ammapaTta 10 OCHOBHBIM paszfenam
Kypca MaTeMaTHKH, 3HAHUWA OCHOB-
HBIX TeopeM, (popMysI U YMEHHS UX
IMPUMCHSITD, YMCHUS JOKa3bIBaATh
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Kon TpeOGoBaHnus K pe3yJibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero oduiero oo6pa3oBanus,
KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus
YCPTCIKAX, MOACIAX U B PCAJIBHOM | TCOPEMBI W HAXOAUTHb HCCTAHAAPT-
MHpE  TeoMeTpudecKkue  (Urypsl; | Hble CIIOCOOBI PEIeHNUs 3a1ay;
NPUMEHEHHE HW3YyYEHHBIX CBOMCTB | — C(OOPMUPOBAHHOCTh YMEHHH MO-
reoMeTpudeckux ¢uryp u GopMmyIl | JeIUpoBaTh pealbHble  CHUTYyallMH,
JUIA pCIICHUA TCOMCTPUUCCKUX 3a/lad | UCCIICA0BAaTh MOCTPOCHHLIC MOACIIH,
u 3a1a4 c NPaKTHYECKUM | HHTEPIPETUPOBATh HMOJIYUYEHHBIH pe-
COACPIKaHUCM 3yJbTaT
53 IIPOBOJUTH JIOKAa3aTeNbHbIE PACCYXAECHUS NpU | — CHOPMUPOBAHHOCTD IpeacTaB- | — CHOPMHUPOBAHHOCTD IpeJCTaB-
peuICcHrK 3a4a4, OLUCHUBATH JIOTHUYCCKYIO IIpa- JICHMA 0 MaTeMaTHYCCKUX TMOHIATHAX | IEHUH O HGOGXOI[I/IMOCTI/I JOKa3a-
BUJIBHOCTH paccyXJIeHUH, pacro3HaBaTh | KAK O BaKHEHIIMX MaTEeMaTHYECKUX | TEJIbCTB NPU OOOCHOBAaHMM MaTeMa-
JIOTUYCCKU HCKOPPCKTHBIC PACCYKIACHUA MOACIAX, MO3BOJIAOIINX OIIMCBIBATH | THHCCKUX yTBep)I(I[eHI/Iﬁ u pojm
U U3ydyaTb pasHbleé MPOLECChl U | aKCHOMAaTUKU B NPOBEJCHUU JEAyK-
SIBIICHUS, THUBHBIX PACCYKICHUN;
—BJIAJICHHE  METoJaMM  JI0Ka3a- | — CQOPMHUPOBAHHOCTh YMEHUH MO-
TCJIBCTB MW AJTOPUTMOB PCHICHUA, | ACTIUPOBATH PCAJIbHBIC CHUTyalluu,
YMEHHE UX NPUMEHATh, NPOBOJUTH | UCCIIEAOBATh IOCTPOECHHBIE MOJEINHN,
JIOKa3aTeJIbHbIE PACCYKICHHUS B XOJ€ | UHTEPIIPETUPOBATh ITOJIYYEHHBIN pe-
peleHus 3a1a4 3yJIbTaT
54 MOJICIUPOBATh pealibHble CUTyallud Ha sI3bIKE | — CHOPMHUPOBAHHOCTD npeacTaB- | — CGOPMUPOBAHHOCTE YMEHHH MO-

TEOpUHU BEPOATHOCTEM u
BbIYUCIIATH B HpOCTGI\/'IH_II/IX
BEPOSITHOCTH COOBITHIA

CTaTUCTHUKH,
CiIy4asx

JICHUI 0 MaTeMaTHYeCKUX MOHATHSIX
KaK O BXHCHIINX MaTeMaTHUCCKUX
MOJICTISIX, MO3BOJISIONIMX OMUCHIBATH
W U3ydyaThb pasHbIC MPOIECCH U
SIBJICHUS;

— cOpMUPOBAHHOCTH MpeICTaB-
JeHUIl O Tpoleccax U SBJICHHSX,
HUMCIOINX BEPOSITHOCTHBIA Xapak-

JEIAPOBaTh pealbHbIC CUTYalHUH,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIH,
MHTEPIPETUPOBATh IOJYyYEHHBIH pe-
3yJIbTAT;

— BJIQJICHUE YMEHHSMH COCTABJICHUS
BEPOSITHOCTHBIX MOJEIJIEH II0 YCIJO-
BHIO 33/1a4M W BBIYHCIICHUS BEPOST-
HOCTH HACTYIUJICHUSI COOBITHI, B TOM

© 2022 ®enepanpHas ciryk0a 1mo Ham3opy B chepe 00pa3oBaHUs U HAYKU




Komudukarop EI'2 2022 r.

MATEMATUKA, 11 kmacc. 8/23

Kon TpeOGoBaHnus K pe3yJibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero oduiero oo6pa3oBanus,
KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus

TE€p, O CTAaTUCTHYECKUX 3aKOHO- | YUCIE C MpHUMEHEHHEM (opMys
MEPHOCTSIX B pPEaTbHOM MHpE, 00 | KOMOMHATOPUKU U OCHOBHBIX TEOPEM
OCHOBHBIX ITOHATHUAX BHGMGHTapHOfI TCOpHUU BepOHTHOCTeﬁ;
TEOPUHU  BEPOSITHOCTEH;  YMEHHUH | UCCIIEOBAaHUS CIIyYalHbIX BEJIUYUH
HaxOoJUuTh U OLUCHUBATH BCPOATHOCTHU | IO UX PACHPCACICHUIO
HACTYTIJICHUS cOOBITHI B
MIPOCTEUIINX MPaKTUYECKUX
CUTyallMsiX M OCHOBHBIE XapakKTe-
PUCTUKHU CIyYaWHBIX BEIUYHUH

6 YMeTh HCII0JIB30BATH NPHOOPETEHHBIC 3HAHNS U YMEHHS B IPAKTHYECKOH 1eATeJbHOCTH 1 NOBCeIHEBHOI KU3HHU:

6.1 aHaM3UpPOBaTh peajbHbIE YHCIOBBIE JaHHBIC, | — CPOPMHUPOBAHHOCTH npecTaB- | — CGOPMHUPOBAHHOCTh MOHSATUHHOTO
MH(OPMALIMI0O  CTAaTUCTHUYECKOIO  XapakTepa; | JIeHWH O MaTeMaTHKe KaK YacTd | anmapara 0 OCHOBHBIM pasjeiam
OCYILECTBIIATh IPAKTUYECKHUE PpPACUYETBl IO | MUPOBOM KYJBTYPBl M O MeCTe | Kypca MaTe€MaTUKH; 3HAHUU OCHOB-
dbopMynaM;  TMONB30BATbCS ~ OLEHKOM M | MaTEeMaTHUKH B COBPEMEHHOM | HBIX TeopeM, OopMyJ U yMEHHs HX
MIPUKUJIKOU IIPU IIPAKTUYECKUX pacu€rax UBWIN3ALUH, O CIIOCO0AX ONMUCAHUS | IPUMEHATh, YMEHHUS JOKa3bIBaTh

Ha MaTeMaTHYeCKOM SI3bIKE SIBJICHHI | TEOPEMbl U HaXOAWTh HECTaHIAPT-
pEaJIbHOTO MUPA; HBIE CIIOCOOBI PeIICHNUs 33/1a4;

— c(hopMUPOBAHHOCTH npeacTaB- | — cQOPMUPOBAHHOCTh YMEHHHA MO-
JICHUII 0 MaTeMaTHYECKUX IOHSITUSIX ACIIMPOBATh  PCAJIbHBIC CHUTyalluu,
KaK O BaXHEHMIIMX MaTeMaTU4YeCKUX | UCCIIEeI0BaTh MOCTPOCHHBIE MOJEINH,
MOZCIIAX, MO3BOJIAIOIUX OIMUCBIBATH | UHTCPIIPETUPOBATH HOJIy‘-IeHHbII\/'I pe-
U U3y4yaTb pa3Hble NPOLECCHl U | 3yJbTarT;

SIBJICHUSA — cpopMHUPOBAHHOCTH MpeaCTaB-

6.2 ONUCHIBATh C MOMOUIbI0 (YHKIUN pa3auydHble | — chOPMUPOBAHHOCTh npeJCTaB- | JIGHUH 00 OCHOBHBIX MOHATHUSX Ma-

peasbHbIe 3aBHCHMOCTU MEXIy BEIMYHMHAMU U
MHTEPIIPETUPOBATh WX TpaduKu; H3BIEKATh
uHpOpMalLMIO, TPEACTABICHHYIO B TalJuIax,

JICHUM 0 MaTeMaTHUYCCKUX TMOHITHIX
KaKk 0 BaXXHECHIINX MaTEeMaTHUYECKHX
MOACIIAX, IMO3BOJIAIOIINX OINMCHIBATH

TEMAaTHYECKOr0  aHajau3a M HX
CBOMCTBAX, BJIAJICHUC YMEHHEM Xa-
pakTepu30BaTh MOBeJeHHE (DYHKITHIA,
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Kon TpeOGoBaHnus K pe3yJibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CpeHero oduiero oo6pa3oBanus,
KOHTPO- npoBepsieMble 32JaHUSIMHU IK3aMEHALIMOHHOM padoThI
JIUPYeEMOro DenepajbHbIil KOMIIOHEHT droc Coo
TpeOoBaHus roCy/1apCTBEHHOIr0 00pa30BaTEJILHOI0 6az08biil ypogens VenyOnéHublll yposeHs
CTaHJapTa cpeaHero (MmMoJHOro) oo1ero
o0pa3zoBaHus
Ha JMarpaMmmax, rpapukax U H3ydaTb pa3HbIE IIPOLIECCHI U | UCIIOJb30BAHUE IOJYYCHHBIX 3HAHUU
SIBJICHMSI JUI OMMCAaHUS M aHajIu3a peasbHbIX
6.3 pemaTh NPUKIATHBIE 337ayd, B TOM 4YHUCIE | — COPMUPOBAHHOCTD MPENICTaB- | 3aBUCHUMOCTEN

COLMAJIBHO-I)KOHOMHMUYECKOTO U (PU3UYECKOro
XapakTepa, Ha HauOOJbIIME W HaUMEHbIINE
3HAYECHMsA, HAa HaAXOXIEHUE CKOPOCTH U
YCKOPEHUS

JICHUH 00 OCHOBHBLIX ITOHATHAX,
HAeIX U METOJax MaTeMaTHYEeCKOIro
aHanIu3a
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Paznen 2. [lepeueHb 3JIeMEeHTOB COePKAHNS, IPOBEPsIeMbIX HA eIMHOM roCyJapCTBEHHOM JK3aMeHe M0 MaTeMaTHKe

Ilepeuenb 371€MEHTOB colepxkaHus, mpoBepsieMblx Ha EI'D mo maTremaruke, I€MOHCTPUPYET MPEEMCTBEHHOCTh COJIEpXKaHMS paszjiena

«O0s3aTeNnbHBIE  MMUHUMYM  COJCpXKaHUS OCHOBHBIX OOpa30BaTENIbHBIX IporpamMm»  (enepalbHOro KOMIIOHEHTa TIOCYAapCTBEHHOTO

00pa3oBaTeNbHOTO CTaHAapTa CpeaHero (MoHoro) obmero obpazoBaHus 0a30BOro W MpoQMIBHOTO YpPOBHEH Mo matemaTuke u [IpumepHoit
OCHOBHOW 00pa30BaTeNbHONW MPOTrpaMMbl CpeIHEro oOImero ooOpa3oBaHus (omoOpeHa pemieHUEM (eaepaabHOro Y4eOHO-METOAHMYECKOTO
oObenuHeHus 1Mo obmeMy oopa3zoBanuto (mpoTokoi oT 28.06.2016 Ne 2/16-3)).

Tabmuma 2

Kon Kon DJIEeMEHTBI COJepPKAHMSA, POBepsieMble 3aJaHUSIMU IK3aMEeHALIMOHHOMI PadoThI

pa3 | KOHTpPoOJIH ®enepanbHbIii KOMIOHEHT Hanuuune nozunuii ®K I'OC B I1IOOI COO

Aejia | PyemMoro | rocyaapcTBeHHOIro 00pa30oBaTeJbHOIO 0a308biil ypogets VenyOnéHublll yposeHsb

3JIEeMeHTa | CTaHAapTa cpeAHero (MoJIHOro) 001ero
o0pa3oBaHus
1 AJITEBPA
1.1 | Yncna, KOpHY U CTENEHHU

1.1.1

Llenwie uyncma

Pemenne 3amad ¢  HMCIOIL30BaHUEM
CBOﬁCTB YUCCI U CHUCTEM CUMCIICHUA,
JNETUMOCTH, JOJEed W YacTeu, Mpo-
[IEHTOB, MOJYJIEH YHCel

Penrenne 3ama4 ¢ MCHOJIL30BAHUEM
CBOﬁCTB YHUCCII U CUCTEM CYHHUCIIC-
HMS, JTEIAMOCTH, JOJCH M YacTeH,
MPOIEHTOB, MOAYJIEH Yucel

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM

Pemenne 3amad ¢ HCIOJB30BaHUEM
CBOMCTB CTEIICHEU U KOPHEH.
Crenedb ¢ JCUCTBUTEILHBIM ITOKa-
3aTeJieM, CBOMCTBA CTEIICHH

Pemenne 3aga4d ¢ MCnoiab30BaHUEM
CBOMCTB CTEIICHEW U KOPHEN.
CreneHb ¢ JeHWCTBUTEILHELIM ITOKA-
3aTejieM, CBOMCTBA CTEIICHHU

Jpobu, mporeHTH, palliOHAIbHbIE YHCIIa

Pemenne 3amad ¢ HCIIOJB30BaHUEM
CBOICTB 4YHCEI M CHCTEM CUHCIICHUS,
JNETUMOCTH, JOJed W YacTeu, Mpo-
LIEHTOB, MOYJIEH YHCEI

Pemenne 3aga4 ¢ MCnoiabr30BaHUEM
CBOICTB 4YMCEI M CHUCTEM CUHCIIE-
HMS, JTEIAMOCTH, JOJCH M YacTeH,
MIPOLEHTOB, MOJIYJIEN YUCET

CreneHs ¢ T EJIBIM ITOKAa3aTCIIEM

Pemenne 3amad ¢ HCIIOJIB30BaHUEM
CBOMCTB CTEIIEHEH U KOPHEH.
Crenedb ¢ JCUCTBUTEILHBIM ITOKa-
3aTelieM, CBOMCTBA CTEIICHH

Pemenne 3aga4d ¢ MCnoabr30BaHUEM
CBOMCTB CTEIICHEW U KOPHEHN.
CreneHb ¢ JeHCTBUTEILHELIM ITOKA-
3aTejieM, CBOMCTBA CTEIICHHU

Kopens crenenu n > 1 u ero cBoiicta

Pemenune 3amad Cc HMCHOJB30BaHUEM
CBOMCTB CTEIIEHEW U KOpHEH

Pemenue 3anau ¢ nCnonb30BaHuEM
CBOMCTB CTEIICHEW U KOpHEH
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
1.1.6 CreneHp C palMoHaJIbHBIM MOKazarenem | Pemienune 3agad ¢ MCnoJib30BaHWEM | PemieHue 3aiad ¢ MCIOJIb30BaHUEM
U e€ CBOMCTBA CBOMCTB CTEIIEHEH U KOPHEH. CBOMCTB CTEIIEHEW U KOPHEN.
1.1.7 CpoiicTBa creneHu ¢ aedctBUTENbHBIM | CTEIEHh ¢  JEHUCTBHTEIBHBEIM IOKa- | CTEIeHb C JeHMCTBUTEIBHBIM ITOKa-
1okaszaresem 3aTeJieM, CBOMCTBA CTENIEHU 3areseM, CBOMCTBA CTENICHU
1.2 | OcHOBBI TPUTOHOMETPHH
1.2.1 CuHyc, KOCHHYC, TaHreHc, kotaHreHc | CHHYC, KOCUHYC, TaHT€HC, Komanzenc' CuHyc, KOCHMHYC, TaHI€HC, KO-
MIPOM3BOJIBHOTO yTIiia MIPOM3BOJBHOTO yTiia TaHT€HC MTPOU3BOJIBHOTO yIiia
1.2.2 Pannannas mepa yria Tpuronomerpuueckass  OKpyXHOCTb, | Paguannas wmepa ymia, Tpu-
pajnaHHas Mepa yria TOHOMETPUYECKasi OKPYKHOCTh
1.2.3 CuHyc, KOCHHYC, TaHT€HC M KOTAHTeHC | TpUTOHOMETpUYecKas  OKpPY)XHOCTb, | TpuroHomerpuueckue  QyHKIUU
qucna paouannas mepa yena. CUHYC, KO- | YUCEI U YIJIOB
CUHYC, TaHI€HC, KOmAaHeeHC TPOU3-
BOJIBHOTO yTJia
1.2.4 OCHOBHBIE TPUTOHOMETpUUYECKHE TOX- | OCHOBHOE TpuroHomeTpuyeckoe | Pannannas wMepa yria, TpHUro-
JecTBa TOKJIECTBO U CJIEICTBUS U3 HETO HOMETpUYECKast OKPY>KHOCTb. Tpu-
rOHOMeTpUYecKue (QYyHKIUU YHCel
U YTJIOB
1.2.5 DopmyJIbl IPUBEACHUS @Dopmynel  cnodcenus  mpueconomem- | QopMyibl IPUBEICHUS, CI0XKECHUS
1.2.6 CuHyC, KOCMHYC M TaHI€HC CYMMBbI | pUYECKUX @yHryul, Gopmynvl | TPUTOHOMETPHUECKUX  (PYHKIIHIA,
Y Pa3HOCTH JIBYX yTJIOB npugedenus,  Gopmynvl  0801H020 | HOPMYIBI JBOMHOTO U TOJIOBHUH-
1.2.7 CuHyC 1 KOCUHYC JBOMHOTIO yria apaymenma HOT'O apryMeHTa
1.3 | Jlorapu¢gmsl
1.3.1 Jlorapudm gucna Jlorapupm umcma, cBoicTBa  Jo- | Jlorapudm, cBolicTBa norapupma
1.3.2 Jlorapudm MpoM3BEICHHS, YacTHOro, | rapudma
CTETIeHU

1
3IICCI> 1 fgajiee KypCuBoOM 0003HAYEHbI JAUJAKTUYICCKUE €IUHUILIBI, COOTBECTCTBYIOLINUEC B I1OOI1 6HOKy PE3yJIbTAaTOB ((BI)IHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTHCS.

© 2022 ®enepanpHas ciryk0a 1mo Ham3opy B chepe 00pa3oBaHUs U HAYKU




Komudukarop EI'2 2022 r.

MATEMATHKA, 11 knacc.

12/23

Kon Kon DJIeMEHTBI coep:KaHus, MPoBepsieMble 3aIaHUSIMHU IK3aMeHAIMOHHOI padoThI

pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO

Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs

3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
1.3.3 JlecaTnuHBI W HaTypaibHbIA Jiora- | Jlecstuunbii  morapudm. Yucno e. | lecATUYHBIN U HaTYpalbHBIN JlOTa-
pUGBMBI, YHCIIO e Hamypanvnoiii 10capugpm pubm
1.4 | IIpeoOpa3zoBaHusi BbIPAsKeHUH

1.4.1

[IpeoOpa3oBanus BBIpaXKEHUH, BKIIIOYA-
IOIUX apu(pMETHUECKHE ONlepalun

Pemenne 3amad ¢ HCIIOIB30BaHUEM
CBOMCTB YHCEI M CHCTEM CUHCIICHHS,
JNETUMOCTH, JOJEd W YacTeu, Mpo-
LIEHTOB, MOJYJICH YHCell

Pemienne 3amad ¢ MCHOIB30BaHUEM
CBOICTB 4YMCEll M CHUCTEM CUHUCIIE-
HMS, JTEIUMOCTH, JOJEH M YacTew,
MIPOIEHTOB, MOJTyJIEH YUCET

1.4.2 [IpeoOpa3zoBanusi BbIpakeHUM, BKIOYa- | Pemenue 3amau ¢ ucnosib3oBaHueM | Pemienue 3amay ¢ MCHOIb30BaHUEM
IOLIMX ONEPALMIO BO3BEICHHS B CTENICHb | CBOIMCTB YMCEI U CHCTEM CUHUCIIEHHs, | CBOMCTB YHMCET U CHUCTEM CUMCIIE-
1.4.3 [IpeoOpa3oBanusi BbIpaKCHUH, BKJIIOYa- | JEJIMMOCTH, [JOJEHM M YacTel, Npo- | HUS, ACTUMOCTH, JOJIEH U 4YacTew,
IOLIMX KOPHHU HAaTypaJbHOM CTENEHH LIEHTOB, MOZYJIEH YHUCEIL. MPOIEHTOB, MOIYJICH YHCEI.
Pemenune 3amau c ucnosb3oBaHueM | Pemienue 3ajad ¢ MCHOIb30BaHUEM
CBOWCTB CTEIEHEN U KOpHEU CBOVCTB CTENIEHEN U KOPHEN
1.4.4 [IpeoOpa3oBanus TpPUrOHOMETpPUUECKUX | TpuroHomeTpuyeckass  OKpYXHOCTb, | Paguannas wepa yria, Tpuro-
BbIpAQ)KEHU I paouannas  mepa  yeara.  CHHYC, | HOMETpUYECKask OKPY>KHOCTb. TpHu-
KOCHHYC, TaHT€HC, Komamuzexc | TOHOMETpUUYECKUe (PYHKIIMU YUCEN
npou3BoibHOrOo  yrima.  OcHoBHOe | M yrioB. PopMmyibl NpUBEAEHUS,
TPUTOHOMETPUUECKOE TOXKIECTBO U | CJIOKEHUS  TPUTOHOMETPHUUECKHUX
CJICZICTBUS U3 HETO GyHKuMH, QOpMynbl  JIBOMHOTO
Y MOJIOBUHHOTO aprymenTa. I[lpe-
o0pa3oBaHHE€ CYMMBI, pa3HOCTH
B IIPOU3BEJICHUE  TPUTOHOMETPH-
yecKuX (pyHKIUN, 1 HA060POT
1.4.5 [IpeoOpazoBanne BwIpakeHWH, BKiIroda- | [IpeoOpasoBanme  morapudmudeckux | [IpeoOpasoBanne morapudmudec-
IOLIMX ONEpPaLHIo JIorapu(GMUPOBaHHS BbIpQ)KEHUH KUX BbIpaXXECHUH
1.4.6 Monynb (abcontoTHasi BeM4MHA) yucaa | Moayib yncia 1 ero CBOMCTBa Monynb yncia u ero CBolcTBa
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
2 YPABHEHUA U HEPABEHCTBA
2.1 | YpaBHeHust
2.1.1 KBanpaTHble ypaBHEHUS Pemenue 3amau Ha IBHXKEHHE U COB- | PemieHue 3agad ¢ MCHOIB30BaHUEM
MECTHYIO pPabOTy ¢ TIOMOINBIO JIM- | CBOHCTB CTENEHEH W  KOpPHEH,
HEWHBIX M KBAJAPATHBIX YPAaBHCHHWM | MHOTOWICHOB,  IpeoOpa30BaHUA
U UX CUCTEM MHOTOWJIEHOB U ApOOHO-panumo-
2.1.2 PannoHanbHble ypaBHEHUs! Pemienne 3amau ¢ MCHOJIB30BaHHWEM | HAJIBHBIX BBIPAXKCHUN
2.13 WppaumonanbHble ypaBHEHUS CBOMCTB  cTemeHell W KOpHEH,
MHOT'OYJIEHOB, npeoOpa3oBaHuit
MHOTOUYICHOB M JPOOHO-paliOHaTb-
HBIX BBIPAaKCHUU
2.14 TpuronomeTpuueckue ypaBHEHHUs Pemenne TPUTOHOMETPUYECKUX | TPUrOHOMETPUYECKUE YpPaBHEHUS.
YPaBHEHUU OpHOpOoaHBIE  TPUTOHOMETpHUEC-
KHE€ YpaBHEHUs
2.1.5 ITokazarenbHble ypaBHEHUS [Ipocreiimne  mokasarensbHble  ypa- | [Ipocreiimme [0Ka3aTeJIbHbIE
BHEHUS U HEPABEHCTBA YpaBHEHHUS U HEPABEHCTBA
2.1.6 Jlorapudmuueckue ypaBHEHHs Jlorapupmuueckue ypaBHeHuss u He- | Jlorapudpmuueckue YpaBHEHHUS
paBEeHCTBA Y HEPAaBEHCTBA
2.1.7 PaBHOCHNIBHOCTH  ypaBHEHMH, cHCTEM | PemieHne 3anay Ha JBWKEHHE W COB- | PemieHne 3amad  Ha  JIBMIKEHHE
YPaBHEHUM MECTHYI0 pPabOTy C IOMOUIbIO JIU- | M COBMECTHYIO  paloTy, cMecH
2.1.8 [Ipocrerimue CHUCTeMBl  ypaBHEHUH | HEMHBIX M KBAJPAaTHBIX YPAaBHEHUH | U CIUIABbI C IIOMOILUBIO JINHEHHBIX,
C IByMsI HEU3BECTHBIMH U UX CUCTEM KBaJIpaTHBIX U JPOOHO-pALlMOHAIb-
2.1.9 OcCHOBHbBIE TPUEMBI PEUIEHUS] CUCTEM HBIX YPaBHEHUH U UX CUCTEM
YpaBHEHM: MOJCTaHOBKa, aiurebdpau-
YECKOE CJIOKEHHE, BBEJEHUE HOBBIX
IIEPEMEHHBIX
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
2.1.10 Hcnonws3zoBanne cBoiicTB M rpadukoB | ['paduueckoe pemenue ypaBHeHH U | ['paduyeckoe pereHue ypaBHEHUN
(GYHKUMH TIpU peIIeHuH YpaBHEHHUH HEPABEHCTB Y HEPABEHCTB
2.1.11 N3o0paxkenne Ha KOOPAWHATHOM TILIOC-
KOCTH MHOKECTBA PELIEHUN YPaBHEHUH C
JBYMs IEPEMEHHBIMH U X CHUCTEM
2.1.12 [IpuMeHeHHEe MaTeMaTUYECKUX METOAOB | PemieHue 3amad Ha ABMKEHUE W COB- | PemieHne 3amad  Ha  BHOKCHHE
IUIsl PELICHUs] COAEP KAaTEeNbHbIX 3a/1ad U3 | MECTHYI0 pa0OTy C TIIOMOILIBIO JIM- | M COBMECTHYIO  pa0oTy,  CcMecu
pa3NUYHBIX 00JaCTel HAyKH M NMPAKTUKU. | HEWHBIX M KBaJIpaTHBIX YPABHEHUI M | U CIUIaBBI C IOMOIIBIO JIMHEHHBIX,
Wntepnperanms  pe3yibrara,  y4€T | UX CUCTEM. KBQJIpaTHBIX M JPOOHO-paIyo-
peaJIbHBIX OrpaHUYEHUN Pemenue 3aau ¢ NOMOIIBIO YUCIIOBBIX | HAJIBHBIX YPABHEHUH U X CUCTEM.
HEpaBEHCTB M CHUCTEM HEPABEHCTB C | Pemnenue 3amad ¢ moMouipro ymc-
OJIHOM MEpPEMEHHOM, ¢ IPHUMEHEHHUEM | JIOBBIX HEPABEHCTB U CHUCTEM HeEpa-
HM300paKCHUS YHCIIOBBIX | BEHCTB C OJIHOM NIEPEMEHHOM, C TTPH-
IIPOMEXKYTKOB. MEHEHHEM W300paKeHUSI YHCIIOBBIX
Pemienne 3amad ¢ WCNOAB30BaHHMEM | MPOMEKYTKOB.  Pemienune  3amgau
YHCIIOBBIX (DYHKIMN U UX TPpadUKOB C UCTIONIb30BAaHMEM YHCIIOBBIX (PyHK-
Ui 1 UX Tpa)uKoB
2.2 | HepaBeHcTBa
22.1 KBaapaTHble HepaBEeHCTBA Pemenue 3aau ¢ momonipbio YUCIOBBIX | PemeHne 3agay ¢ MOMOUIBIO
222 PanmonanbHble HEpaBEeHCTBA HEPABEHCTB M CHCTEM HEPABEHCTB C | YMCIOBBIX HEPABEHCTB U CHUCTEM
OIHOW MEPEMEHHOW, C INPUMEHEHHUEM | HEPABEHCTB C OJHOW INEPEMEHHOM,
M300paK€HUs YUCIOBBIX TPOMEXKYTKOB | C IPUMEHEHUEM N300paxeHus
YHCIIOBBIX IPOMEKYTKOB
223 [TokazarenbHblE HEPABEHCTBA [Ipocreiimue mnoka3aTenbHble ypas- | [Ipocreiinime MOKa3aTeNIbHbIE
HEHMsI U HEpaBeHCTBA YpaBHEHMsI U HEpaBEHCTBA
224 Jlorapudmuuecknue HepaBeHCTBa Jlorapudmuueckue ypaBHeHUs W He- | Jlorapudmudeckue yYpaBHEHUs
paBeHCTBa U HEpPaBEeHCTBA
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
2.2.5 CucTeMbl TMHEWHBIX HEPABEHCTB Pemnrenue 3amay ¢ mOMOIIBIO YHUCIIOBEIX | PelmeHne 3amady ¢ ITOMOIIBIO
2.2.6 CucteMbl HEpPaBEHCTB C OJHOHM Tepe- | HEPABEHCTB M CHCTEM HEPABEHCTB C | YACJIOBBIX HEPABEHCTB M CHCTEM
MEHHOI OIHOM TIEPEMEHHOM, C MPUMEHEHUEM | HEPABEHCTB C OJHOW MEPEMEHHOM,
n300pa’keHHs YUCIOBBIX IPOMEKYTKOB | C  MPUMEHEHHEM  H300paKeHHS
YHCIJIOBBIX IPOMEKYTKOB
2.2.7 PaBHOCWIBHOCTE HEPAaBEHCTB, CHUCTEM Hcnonp3oBanne HEPABEHCTB U CUC-
HEPaBEHCTB TEM HEpaBEHCTB C OJHOM NEepeMeH-
HOM, YHCIIOBBIX TMPOMEXYTKOB, MX
00bEIMHEHN U TIepeCceYCHUI
2.2.8 Hcnonb3oBanue cBoWCTB U TpadukoB | ['paduueckoe perienue ypaBHeHMH U | ['paduueckue MeTONbl peIICHUS
(YHKUMH IpU pelIeHUN HEPABEHCTB HEPaBEHCTB YpaBHEHHH U HEPABEHCTB
229 Merona uHTEpBaIOB Memoo ummepsanos oOas peutenuss | MeTon WHTEPBATIOB I PEIICHHS
HepaseHcmes HEpPaBEHCTB
2.2.10 N300pakenne Ha KoopaWHATHOM 1wioc- | ['padmueckoe pemienne ypaBHeHuid W | ['paduueckoe pemieHne ypaBHEHUH
KOCTH MHOYKECTBAa PELICHUH HEpaBEHCTB | HEPABEHCTB U HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CUCTEM
3 OYHKIHU
3.1 | Onpenenenne u rpaguk QyHKIHH

3.1.1 OyHKIWA, o0acTh OIpeeIcHUs
byHKIIM
3.1.2 MHOXecTBO 3HaYCHUN (QYHKIMU

3.1.3 I'padux dbysakoum. [Ipumepsr ¢yHKIHO-
HATBHBIX 33aBUCHMOCTEH B pealbHBIX
nporieccax v sIBICHUSX

Pemenne 3amad Cc WCHONB30BaHUEM
YUCJIOBBIX (PYHKIIUN U UX TpaduKOB

Pemenue 3amay ¢ MCMOIB30BaHUEM
YUCIOBBIX (QYHKIMA W HX TIpa-
¢duKoB

3.14 Ooparnas ¢ynknus. ['papuk oOpatHOi
byHKIIUN

Obpammuule mpucoHOMempuuecKue
@yHKYUU, UX c8olicMBa U cpapuru

OOpaTHble  TPUTOHOMETPUUYECKUE
(GyHKIMH, MX TJaBHbIE 3HAYEHUS,
CBOICTBa U rpauKH.
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
B3aumao oOpatHBle  (QYHKIUU.
I'padukn  B3amMHO  OOpaTHBIX
byHKIMA
3.1.5 [IpeoOpazoBanus  rpadukoB: mapai- | [Ipeobpazosanus epaguros ¢hynxyuii: | IlpeodpazoBanus rpadukoB QyHK-
JIENBbHBIN TEPEeHOC, CHUMMETPHUSl OTHO- | cO8uUe 6001b KOOPOUHAMHbLIX —Ocell, | UAN: CIBUT, YMHOXKEHUE HA YUCJIO,
CUTEJIBHO OCEN KOOPAMHAT pacmsdiceHue U coxcamue, ompaxcenue | OTpaKEHUE OTHOCUTENIBHO KOOPIH-
OMHOCUMENbHO KOOPOUHAMHBIX Ocell HaTHBIX Ocell
3.2 | DuemMeHTapHoe HcciaenoBanue GyHKumin
3.2.1 MounotonHocTh ¢yHkiuu. [IpomexyTku | Pemmenne 3amad ¢ ucnons3oBanueM | Hynu GyHKIUHM, IPOMEXYTKU 3HA-
BO3pacTaHus U yObIBaHUS YHCIIOBBIX ()YHKIHUH M UX TPa(UKOB. KOTIOCTOSTHCTBA, MOHOTOHHOCTb
Hymu ¢yskuuu, npomMexyTku 3Ha-
KOIIOCTOSIHCTBA, MOHOTOHHOCTh
322 YETHOCTHh U HEYETHOCTH (PYHKIIHH UYETHOCTHh U HEYETHOCTH (PYHKIIHIA YérHple ¥ HeUETHBIE PYHKIIMU
323 [TepronuvHOCTD QYHKIMA [Teproandeckue GyHKINN [Mepuoguueckre GyHKIUM W HaH-
MEHBIIUHN NTEPUOJ
324 OrpaHn4eHHOCTh (DYHKITUH Pemenne 3amau ¢ ucCHoiIb30BaHHWEM | PenreHue 3amay ¢ HMCIOJIL30BAaHUEM
YHCIOBBIX (YHKIMH U UX rPpadUKOB YHCIIOBBIX (DYHKIIMIA M MX rpa(UKOB
3.2.5 Touku »skcTpemyMma (JokanbHOTO Mak- | Toukm  skcTpemyma  (Makcumyma | Todku dKcTpeMyMa (MakcuMyma
CUMyMa U MUHUMYMa) GYHKIUU U MUHUMYMa) Y MUHUMYMa)
3.2.6 HaubGonbiee n Haumenblee 3HaueHus | HambGonbiiee m HauMeHbliee 3HaueHue | Haubonbinee 1 HauMeHbIIee 3Ha-
byHKIUN byHKIMK yeHue GyHKIUU
3.3 | OcHoBHbIE dJIeMeHTapHbIe GYHKIHMHU

3.3.1 Jlunelinas Gynkuus, e€ rpagux

3.3.2 @OyHKIMS, OMHUCHIBAKOMIas  OOpaTHYIO
MPOTIOPIMOHATBHYIO  3aBHCUMOCTB, €&
rpaduk

3.33 KBangparuunas ¢pyHkuus, e€ rpadux

Hcnonb3oBaHne CBONCTB U TpauKoOB
JMHEWHBIX M KBaJPATUYHBIX (DYHKIHH,
00paTHOM MPOTIOPITMOHATFHOCTH

Hcnonb3oBaHne CBOWCTB M Tpa-
(UKOB TMHEMHBIX U KBAAPATUIHBIX
¢yHKui, oOpaTHOM MNPONOPLHO-
HAJIBHOCTH

© 2022 ®enepanpHas ciryk0a 1mo Ham3opy B chepe 00pa3oBaHUs U HAYKU




Komudukarop EI'2 2022 r. MATEMATUKA, 11 knacc. 17/23
Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
334 Crenennas (¢yHkuus ¢ HarypaubHbIM | CreneHHas (QyHkuusi, e€ cBoiicTBa | CteneHHas (yHKIMs, €€ CBOHCTBA
nokasaresuem, e€ rpaduk u rpaduk u rpaduk
3.3.5 Tpuronomerpuyeckue  QyHkuMu, uxX | TpUroHomeTpuyeckue ¢byukuun | TpuronHomerpuyeckue  GyHKIHHA
rpaduxu y=sinx, y=cosx, y=tgx. Oyuxyus | YUCIOBOTO apryMeHTa ) =sinux,
y=ctgx. CpoiictBa U TpaduKu | y = COS X, y=1tgux, y=ctgx.
TPUTOHOMETPHUYECKUX (YHKIIHIA CpoiictBa u TpaduKd TPUTOHO-
METPUYECKUX (yHKIIUHA
3.3.6 [Toka3zarenbHast QyHKIMS, € rpaduk [Toka3zarenbHas Qynkius, e€ cBoiictBa | [lokazarenbHas QyHKIus, € CBOM-
u rpadux CTBa U rpadux
3.3.7 Jlorapudpmuueckas pynkuus, e€ rpapux | Jlorapudpmuueckas  ¢ynkums, — e€ | Jlorapupmuueckas QyHkuus, e€
CBOMCTBA U rpaduK CBOWCTBA M rpaduK
4 HAYAJA MATEMATHYECKOI'O AHAJIM3A
4.1 | IlpousBogHas
4.1.1 [lonsitTue o mpousBonHo¥ ¢dynkuuu, | [IpousBognas ¢ynkuuu B Touke. | [IponsBogHas ¢GyHKIUM B TOYKE.
reOMETPUYECKUI CMBICIT IIPOU3BOJIHOMU l'eomerpuueckuit  u  ¢usnueckuit | ['eomeTpuueckuit u Qpuandeckuit
CMBICJI IPOU3BOJHOM CMBICJI IPOU3BOHOM
4.1.2 Ousuyeckuii  cMbIC  NPOU3BOAHOM, | ['eomerpuueckuii  u  Qusudeckuil | 'eomerpuueckuii u  Qusmueckuii
HaxXO0XJECHUE CKOPOCTH i Ipoliecca, | CMBICI MPOU3BOAHON CMBICII IPOU3BOIHON
3aJJaHHOTO (POopMYII0i WK rpaduKoM
4.1.3 VYpaBHenue kacarenbHOM K Tpaduky | KacarenbHas k rpaguky QyHKuuu Kacarenbnas k rpaduky ¢pyHKIMHA
byHKIUN
4.14 [Tpou3BomHBIE CYyMMBI, Pa3HOCTH, Tpo- | [Ipasuna oughgepenyuposanus [IpaBuna nuddepeHpoBanus
U3BENICHUs, YaCTHOTO
4.1.5 IIpon3BoaHbIE OCHOBHBIX 31eMeHTapHbIX | I[IponsBogHbIe aneMeHTapHsIX | [IponsBoanbie AJIEMEHTaPHbBIX
byHKIUI byHKIMI byHKIUH
4.1.6 Bropas mpousBosnHas u e€ Qusuueckuil | Bmopas npouseoouas, eé eceomempu- | Bropas mpousBoiHas, €€ reomer-
CMBICII YecKull U pusudeckutl Cmvlcl pUYECKUi B PU3UYECKHIA CMBICT
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Kon Kon DJIeMEHTBI coep:KaHus, MPoBepsieMble 3aIaHUSIMHU IK3aMeHAIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
4.2 | UccnenoBanue pynkumi
4.2.1 [IpumeHneHne mnpousBogHOW K wuccieno- | Mccnenopanue anemeHTapHsIx | MccnenoBanue 3JIEMEHTaPHBIX
BaHUIO (YHKIMH M TIOCTPOCHUIO Tpa- | yHKIMI Ha TOYKM SKCTpeMyMa, | QyHKIHM Ha TOYKH SKCTPEMyMa,
¢buKoB HauOoJblllee ¥ HAaMMEHbIlIee 3HAUYCHUE | HAauOoJblllee U HaUMEHbIIee 3Ha-
4.2.2 [Ipumepsl MCMONB30BaHUS MPOU3BOJTHOM | C IIOMOIBIO MIPOU3BOJHON. | YEHHE C MTOMOILBIO IPOU3BOJIHOM.
U HAXOKICHUS HAWITydlIiero pemeHus | [Ipumenenue npou38o00HOU npu | Ilpumenenue npouzeoonol  npu
B TPUKJIAIHBIX, B TOM YHUCIIE COIMATIBHO- | peleHuu 3a0auy peuieHuu 3a0ay
HKOHOMMYECKHUX, 3a/1a4ax
4.3 | IlepBooOpa3Hasi u HHTErpasa
43.1 [TepBooOpasubie anemeHTapHbIX  GYyH- | [lepsoobpasnbie anemenmapuuix | [leppooOpazHbie  3IEMEHTapHBIX
KIWN @yuryul byHKUMI
43.2 [Tpumepsl npuMeHeHus: UHTerpana B Gu- | Boiuucienue niowjaoeti niockux gueyp | Boluucnenue naowadeii  niockux
3UKE U TEOMETPHUH U 00vEM08 mejl 8paweHUs ¢ NOMOWbI0 | Queyp U 00bEMO8 mell 8paujetusl
unmezpana ¢ NOMOWbI0 UHMe2pana
5 IF'EOMETPUS
5.1 | llnanumerpus
5.1.1 TpeyroabHHUK Pemenne 3amau c wucnonp3oBaHueM | Perenue 3aad ¢ MCHOIb30BAHUEM
TEOpEM O TpPEYroibHHUKAX, COOTHO- | TEOPEM O TPEyTOJIbHUKAaX, COOTHO-
[ICHUH B TNPSAMOYTOJBHBIX TPEYToJib- | IIEHHH B TPSAMOYTOJIBHBIX Tpe-
HUKaxX YTOJIbHUKAX
512 [Tapannenorpamm, MpsIMOYTOJBHUK, | Pemenne 3amad ¢ wucnonbp3oBaHueM | PerieHue 3aad ¢ MCHOIb30BAHUEM
pomO, KBagpar TEOpEM O TpPEYroibHUKAX, COOTHO- | TEOPEM O TPEYroJbHUKAX, COOT-
5.13 Tpaneuns [ICHUH B TNPSAMOYTOJBHBIX TPEYToJib- | HOIMIEHUH B MPSIMOYTOJBHBIX Tpe-
HUKax, (aKTOB, CBS3aHHBIX C 4e- | yrOJbHUKAX, (DaKTOB, CBSI3aHHBIX
THIPEXYTOJILHUKAMU C YeThIPEXYTOJIbHUKAMU
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Kon Kon DJIeMEHTBI coep:KaHus, MPoBepsieMble 3aIaHUSIMHU IK3aMeHAIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO

Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs

3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus

5.1.4 OKpY’>KHOCTb U KPYT Pemienne 3amau ¢ wucnonp3oBaHueM | Pemienue 3amad ¢ UCHOJIb30BAHUEM

5.1.5 OKpY>KHOCTb, BITUCAHHASI B TPEYTOJbHHUK, | (PAKTOB, CBA3aHHBIX C OKPYKHOCTAMHU | (DaKTOB, CBSI3aHHBIX C OKpYX-
U  OKPYXHOCTb, ONHCAaHHasi  OKOJO HOCTSIMU
TPEYTOJIbHUKA

5.1.6 Muoroyroneauk. Cymma yrjioB Bbl- | Pemienne 3amad ¢ npuMeHeHueM | PemieHwe 3amad ¢ NpUMEHEHUEM
MyKJIOTO MHOTOYTOJIbHUKA CBOMCTB (pUTyp HA MIIOCKOCTH CBOMCTB (pUryp Ha TIIOCKOCTU

5.1.7 [IpaBunbHble MHOrOyrosibHuKM. Bnu- | Pemmenne 3amau ¢ npuMeHeHueM | Pemienue 3amad ¢ NpuUMEHEHHEM
CaHHas OKPYXXHOCTh U OIKMCAHHAas OK- | CBOMCTB ()UTyp Ha MIOCKOCTH. CBOWCTB (pUTyp Ha IIIOCKOCTH.
PY’KHOCTb MPaBUIBHOTO MHOTOyrojib- | Pemenne 3amad ¢ wucnonb3oBaHueM | PemieHue 3a1ay ¢ MCNOJIb30BaHUEM
HUKa (aKTOB, CBA3aHHBIX C OKPYKHOCTSIMHU (GakToOB, CBSI3aHHBIX C OKPYXKHO-

CTSIMU
5.2 | Ilpsimble U IJIOCKOCTH B NPOCTPAHCTBE

5.2.1 [lepecekatomuecsi, mapauienbHble U | B3aumHoe  pacnonoxeHue NOpsMbIX | Teopembl O mapajuieIbHOCTH Tpsi-
CKpEUIUBAIOIINECS]  MPSIMbIC, TEPIICH- | U IJIOCKOCTEH B IPOCTPAHCTBE. MBIX U IJTIOCKOCTEH B TPOCTpaH-
JTUKYJISIPHOCTD MPSMBIX [lepneHauKyAIPHOCTD npsMbIX | ctBe. CKpemmuBaromuyecs mpsMble

Y TTIOCKOCTEMN B POCTPAHCTBE

522 [TapamienbHOCTE HPSAMOM U IUIOCKOCTH, | [lapamnensHocTh mpsAMBIX W IUIOC- | Teopemsl O MapajuleIbHOCTU IIpsi-
MPU3HAKU U CBOMCTBA KOCTEH B MPOCTPAHCTBE MBIX W TUIOCKOCTEH B MPOCT-

523 [TapamienbHOCTh MJIOCKOCTEH, MpU3HAKU paHCTBE
Y CBOMCTBA

524 IlepneHquKyasspHOCTh TpsIMOM M IUI0- | IlepnenaukysspHOCTD npsameix | [lepnenaukyIsspHOCTD IpsIMOI
CKOCTHM, TpPHU3HAKM U CBOWCTBA; Iep- | U IWIOCKOoCcTeH. [Ipu3Haku  mepneH- | U MIOCKOCTH.
NMEHIUKYJSIp M HakKJIOHHAs; TeopeMa | AUKYJISIPHOCTH MPsMBIX U IUIOCKocTed | Teopema o TpEX mepneHANKYIspax
0 TPEX MEPIEHAUKYISIPax B mpocTpaHcTBe. Teopema o0 Tpéx

NepHeHIuKyIsIpax
5.2.5 [lepieHAMKYIAPHOCTH mockocrtei, | [lepnenaAnKyIapHOCTD npsMbIx | [lepnenaukyispHbIe MITOCKOCTH

IIPU3HAKU U CBOMCTBA

U IJIOCKOCTEN
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
5.2.6 [TapannensHoe npoektupoBanue. | M3o0paxkenne mpoctedmmx mpoct- | [lapamnenbHoe  mpoeKTHpOBaHUE
N300paskeHre MPOCTPAHCTBEHHBIX (PUIYp | paHCTBEHHBIX (DUTYpP HA MIIOCKOCTH U M300pakeHue Guryp
5.3 | MHOrorpaHHMKH
531 [Tpusma, e€ ocHoBaHms, OOKOBBIe p&Opa, | [Ipmsma u mnupamupa. IlpaBunbnas | [Ipusma
BbICOTA, OOKOBas MOBEPXHOCTb; MpsMas | MUPaMUJa U MpaBUiIbHAS IPU3MA.
IPU3Ma; IPaBUIIbHASA IPU3MA DneMeHThI IPU3MBI U TMPaMHUJIbI
532 [Mapannenenunen; ky6;  cummerpuu | [lapamnenenunen. CsolictBa npsmo- | [lapannenenunen. CaoiicTBa ma-
B KyOe, B mapaJijiesienumese YTOJILHOTO Napajuleenuneia pamnenenunena. [IpsMoyroiabHbIN
napaJesenunes|
533 [Mupamuna, e€ ocHoBanue, OokoBbie | [Ipusma u mnupamuna. IlpaBunpHas | [Tupammuna. Buger  nmpamun.
pEOpa, BbIcOTa, OOKOBas MOBEPXHOCTH; | MMpPaMHJIA U MIPABUIbHAS IPU3MA. DneMEHTHI IPaBUIIBHOM NHPaMUIbI
TpeyrojpHasi NUPAMHUIA; MPaBHIbHAS | DJIEMEHThI IPU3MBbI U TUPAMU/IBI
nupamuia
534 Ceuenus KyOa, MPU3MBbI, TUPAMU/IbI Ceuenus KyOa u TeTpa’ipa ITocTpoeHune ceueHHid MHOTOTpaH-
HUKOB METOJIOM CJIE/IOB.
[TocTpoeHne ceyeHUN MHOIOTpaH-
HUKOB METOJIOM MPOEKIUH
535 IIpencraBieHue O NPaBUIBHBIX MHOIO- - [IpaBUiIbHBIE MHOTOIPAaHHUKHU
rpaHHHKax (TeTpa’ap, KyO, OKTadp,
J0JIeKa’Ip U UKOCAdAP)
5.4 | Tesa n NOBepXHOCTH BpallleHUS
54.1 Hunuanp. OcHoBaHMe, BhicOTa, O0KOBass | Tema BpamieHus:: IWIMHADP, KOHYC, | Tena BpaiieHUs: MUIUHAP, KOHYC,
IOBEPXHOCTh, 00pa3yromas, pa3BEépTKa cpepa u map. OcHOBHbIE cBONCTBa | ap U chepa. CedeHns MUIUHIAPA,
542 Konyc. OcHoBanwe, BbicoTa, O0KOBast MPSIMOTO KpyTroBOI'O UWIMHAPA, | KOHyCa U 1apa.
MOBEPXHOCTh, 00pa3yrolas, pa3BEpTKa IIPSIMOTO KPyTOBOI'O KOHYCAa. Pazeépmra yununopa u konyca
543 [Tap u cepa, ux ceueHus Paszeépmra yurunopa u konyca
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
5.5 | U3mepenne reomeTpu4eCKUX BeIMYHH
5.5.1 Bennuuna yrna, rpagycHas mepa yria, | Pemenne 3amay ¢ Wcnosib3oBaHUEM | PelieHue 3ajad ¢ MCMOJIb30BaHUEM
COOTBETCTBUE MEXIY BEIMUYMHOM yTia | (aKTOB, CBI3aHHBIX C OKPYKHOCTSIMH | ()aKTOB, CBSI3aHHBIX C OKPYX-
U JUIMHOW AYTH OKPY’KHOCTH HOCTSIMU
552 Yronm Mexay NpsMBIMH B MPOCTPAHCTBE, | YTIIbI B IPOCTPAHCTBE VYTrbl B IPOCTPAHCTBE
Yroja MexAy HpsSMOH U IUIOCKOCTBIO,
YIoJl MEXAY MJIOCKOCTSIMU
553 JlnuHa oTpe3ka, JOMAaHOW, OKpYXHOCTH; | Pemenne 3amadu Ha wu3MepeHusi Ha | PemieHue 3agad Ha u3MepeHHs Ha
MEPUMETP MHOTOYTOJIbHUKA IJIOCKOCTH, BBIYHCIICHHE JUIMH | TUIOCKOCTH,  BBIYMCIICHHS  JJIUH
M Iomaaei U IIoIaie
554 PaccrosHue ot TOukM 10 mnpsmou, ot | PaccrosHus MEXIY durypamu | Paccrossuss  mexnay — gurypamu
TOYKH J0 IJIOCKOCTHU; PACCTOSIHUE MEXKIY | B IPOCTPAHCTBE B ipocTpaHcTBe. OOmuMi mepreH-
napajuleIbHBIMM U CKPELIMBAIOIIUMUCS TUKYJISIp JBYX CKPEIIMBAIOIIUXCS
MPSAMBIMU; paccrosiHue MEXKIY IPSIMBIX
napajieIbHbIMU TUIOCKOCTSMH
5.5.5 [lmomane TpeyroiapHHKa, Tnapamieno- | Pemenne 3amay Ha wu3MepeHMs Ha | PemeHue 3amad Ha MU3MEpPEHHsS HaA
rpaMMa, Tpaneiuu, Kpyra, CeKTopa IJIOCKOCTH, BBIUHCIICHUE JUIMH | TUIOCKOCTH,  BBIYMCICHUS  JJIUH
U IUIOIIaaeu @103 (01160 ()7
5.5.6 [Imomane mnoBepxHOCTHM KOHyca, UHM- | [Tnomans IIOBEPXHOCTH npsimoro | [Tnomans cdepor. Ilmomans mo-
TuHApa, cepsr KpyTroBOI'O UUWIUHAPA, MPSIMOTO | BEPXHOCTH LIIJIMHJIPA U KOHYCa
KpyroBOro KOHyca U mapa
5.5.7 O0BéMm ky0Oa, mpsAMoOyroibHOro mnapai- | O6béM mupamuibl U KOHyca, npu3Mbsl | OOBEMBI MHOrOrpaHHMKOB. OOBb-

JIenenuneaa, MUpaMubl, -

JMHpA, KOHyCa, Iapa

IIPU3MBI,

u muuHapa. O0bsEM mapa

€MBI TeJl BpaleHUs
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
5.6 | KoopanHaThI H BEeKTOPBI
5.6.1 Koopaunatel Ha mnpsMoOi, aekapToBbl | Bektopsl M KoopaumHatel B Hpo- | BeKTOphl 1 KOOpIUHATEI.
KOOpJAMHATHl Ha IUIOCKOCTH U B TPOCT- | CTPAHCTBE. Pewenue 3a0au ¢ nomowvlo 6ex-
paHCTBe Pewenue 3a0au ¢ nomowpio 6ekmopoeé | mopos u KoopouHam
U Koopounam
5.6.2 ®opmyna paccTOSIHUS MeXAy IByMsA | Ypaenenue cghepvl 6 npocmpancmee. | DopMyna  pacCTOSHHS — MEXKIY
TOYKaMH, ypaBHEHHE C(hepbl Dopmyna 018 8bINUCTEHU PACCMOANUA | TOUKaMU. Y paBHEHHUE c(hepbl
MedAHCOY MOUKAMU 8 NPOCMPAHCHEE
5.6.3 Bekrop, Moamynb BekTopa, paBeHCTBO | BekTopsl M koopauHatel B 1po- | Bekropel u koopaunHatel. Cymma
BEKTOPOB, CJIOKEHUE BEKTOPOB U YMHO- | cTpaHcTBe. CymMma BEKTOpPOB, YMHO- | BEKTOPOB, YMHOKEHUE BEKTOpa Ha
KEHHE BEKTOpa Ha YUCIIO KEHHE BEKTOpa Ha YMCIIO, YIOJ MEXAY | YHCIIO
BEKTOpaMHU
5.6.4 Konnuneapusle BekTopbl. Pasnoxenue | KoanuHeapHsle ¥ KOMIUTaHapHble | BEeKTOpBI 1 KOOpIMHATEI.
BEKTOpa IO JBYM HEKOJJTMHEAPHBIM | BEKTOPBI. Pewenue 3a0au ¢ nomowvilo 6ex-
BEKTOpam Pewenue 3a0au ¢ nomowpio 6ekmopog | mopos u KoopounHam
U Koopounam
5.6.5 Komnnanapusle BekTopbl. Pasnoskenue | KomnuHeapHsle ¥ KOMIulaHapHble | BeKTOpBI 1 KOOpIUHATEI
1o TpEM HEeKOMIUTAHAPHBIM BEKTOpaM BEKTOPBI.
Teopema o paznosicenuu 6ekmopa no
MpEM HEKOMNAAHAPHBIM 8EKMOPAM
5.6.6 KoopannaTsl BekTOpa, ckalsipHoe Mpo- | Bektopsl M koopaumHatel B Hpo- | BeKTOpbl 1 KOOpIUHATEI.

U3BEJICHUE
BEKTOPaMH

BEKTOPOB, yIrol  MEXAy

ctpaHcTBe. CymMma BEKTOpPOB, YMHO-
KEHHE BEKTOpa Ha YUCIIO, IOl MEXAY
BEKTOPAMH.

CkanapHoe npouseedenue 8eKmopos

VYron mexnay BekTopamu. Ckamsp-
HOE IPOU3BEICHUE
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Kon Kon DJIeMeHTBI COJep:KAHMSA, POBepsieMble 3aJaHUSIMU IK3aMeHALIMOHHOI padoThI
pa3 | KOHTPOJIH ®enepanabHbIi KOMIIOHEHT Hamnuue no3unmii ®K I'OC B IIOOII COO
Aejia | pyemMoro | rocyaapcTBeHHOTro 00pa30oBaTeJbLHOI0 06a306vlil ypoBeHb VenyonéHHblil ypoeeHs
3JIEMEHTA | CTaHAApPTa cpeaHero (MOJIHOro) 001ero
o0pa3oBaHus
6 3JEMEHTHI KOMBMHATOPUKHU, CTATUCTUKHW 1 TEOPUU BEPOSITHOCTEHA
6.1 | DjaeMeHThl KOMOMHATOPUKH
6.1.1 [ToouepénHblii 1 OAHOBpEMEHHBIHN BbIOOD | Pewenue 3a0au ¢ npumenenuem | Vicnonb3oBaHue KOMOMHATOPUKHU
KOMOUHAMOPUKU
6.1.2 @®opMynbl yMcaa COYeTaHUM U mepe- | bunomuanvHoe pacnpedenenue u e2o | bBuHOMuUanpHOE pacripeielIeHre
cTaHOBOK. buHoM HeroToHa ceoucmea Y €r0 CBOMCTBA
6.2 | DiieMeHTBI CTATHCTHKH
6.2.1 Tabmuuaoe w  rTpaduueckoe Tmipen- | Pemenwe 3amad Ha TabnwuHoe W rpa- | Micnonmp3oBanue TaOmWI[ W JUa-
CTaBJICHUE JAHHBIX ¢durueckoe npecTaBIeHUE JaHHbBIX IpaMM JUIsl IPEACTABICHUS JaHHBIX
6.2.2 UucnoBble  XapakTepuCTHKU  psAaoB | Mcnonp3oBaHMe CBOMCTB UM Xapak- | Pemienwe 3agay Ha mNpUMEHEHHE
JTaHHBIX TEPUCTHK YHCIOBBIX HAOOPOB: CpeA- | ONUCATEIbHBIX XapaKTEPUCTHK
HUX, HauOOJIBIIET0 M HAWMEHBILEro | YUCJIOBBIX  HAaOOpOB:  CPEIHMX,
3HAYEHUs, pa3Maxa, oucnepcuu HauOONBIIET0 M  HAUMEHBIIErO
3HA4YCHMs, pa3Maxa, JUCIIEPCUHU
Y CTaHJAPTHOTO OTKJIOHEHHUS
6.3 | DileMeHTBI TeOpHH BEePOATHOCTEI
6.3.1 BepositHOCTH cOOBITHI Buviuucnenue seposmnocmeti 6 onbimax | BeluucieHne 4YacToT U BEpOST-
c DPABHOBOZMONCHBIMU 9/1leMeH- | HOCTEH COOBITHIA
MAPHLIMU UCX00AMU
6.3.2 ITpuMepbl UCTIONB30BAaHUS BEPOATHOCTEH | Pewenue 3a0au  Ha  eviuucieHue | BblunucieHue BeposSTHOCTEW He3a-

u CTATUCTHUKHA
MIPUKJIAHBIX 3a/1a4

pu

peleHnn

6epOAMHOCIeEN  He3A8UCUMbBIX  COObI-
muti, npumeHerue opmyIbl ClLONCEHUS

Uctiones3o-
CIIOKEHUS

COOBITHIA.
hopmytbr

BUCHUMBIX
BaHHC

seposimnocmeti. Pewenue 3aoau c | BEpOSITHOCTEN, nuarpamm Oiinepa,
npumeHenuem  ouazpamm  Jilepa, | 1epeBa BEPOATHOCTEH, (OPMYIIbI
depesa  eeposamuocmeti,  gopmynsl | bepnyinu

bepuynnu
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