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Enunebnii rocynapcreennsiii sxk3amern o MATEMATUKE

Koxudpuxarop
anemeHTOB coaepxkanus o MATEMATHUKE
ISl COCTABIICHUSI KOHTPOJIBHBIX H3MEPHUTEIBHBIX MAaTEPHAJIOB JIJIsl TIPOBEICHHS
€IMHOTO TOCYNapCTBEHHOTO 3k3ameHa B 2023 roxy.

Komudukatop d1eMEHTOB COACp)KAaHUS JJIi COCTABJIICHUS KOHTPOJBHBIX
U3MEPHUTENbHBIX MaTepualioB EI'D 1o MareMaTHKe COCTaBlieH Ha OCHOBE
OO0s13aTeTbHOT0 MHHUMYMa COJIEp’KaHUSI OCHOBHBIX 00pa3oBaTeNbHBIX MPOTPaMM K
YPOBHIO TTOJITOTOBKH BBHITYCKHUKOB CPEIHEN IIKOJIBI.

Komudukatop a1eMeHTOB cojiep>KaHUs MO BCEM pasfienaM BKIIOYaeT B ceOs
DJIEMEHTHl COJEpPKaHUS 3a KypC CpedHEell IIKOJBI W HEOOXOJUMBIE 3IEMEHTHI
coJiepKaHusl 32 KypC OCHOBHOM IITKOJIBI.

B mepBoM cros0iie TaOmMIBl yKa3aHbl KOIBI pas3lielioB M TeM. Bo BTOpom
CTOJIOLIE yKa3aH KOJ COJEpKaHWs pazjaena (TeMbl), IJIsi KOTOPOro CO3Jar0TCs
IPOBEPOYHBIC 33JIaHUS.

Kon Kona
pas- KOHTPOJIN- DJIeMeHTHI Coiep KaHuA, npoBepsieMble 32 aHHAMH
nea | PYEMOTO IK3aMeHAUMOHHOM padoThI
3J1eMEeHTa
1 Aure0pa
11 Yucna, KOpnu u cmenenu
1.1.1 I{enbie uncia
112 Crenenb ¢ HaTypaJIbHBIM [IOKa3aTeseM
1.1.3 Jpobu, npo1eHThl, pallMOHAJIbHBIE YK CIia
1.14 CrerneHs ¢ 1eNbIM N0Ka3aTeaeM
1.15 Kopens crenenu N > 1 u ero cBoiicTBa
1.16 CreneHsb ¢ pallMOHAJIBHBIM ITOKa3aTeeM U €€ CBOMCTBA
1.1.7 CBo¥iCTBa CTEIIEHU C JICWCTBUTEIBHBIM IMOKA3aTEIEM
1.2 OcHnoevl mpuzonomempuu
121 CuHYyC, KOCUHYC, TAHT€HC, KOTAHT€HC MMPOU3BOJILHOTO yIIa
1.2.2 PanuanHas Mepa yria
1.2.3 CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YUCIIa
124 OCHOBHBIC TPUTOHOMETPUYECKHE TOKICCTBA
1.25 DopMyJIbl IPUBEICHUS
1.2.6 Cunyc, KOCHHYC ¥ TAHT€HC CYMMBI U pa3HOCTH JIBYX YTJIOB
1.2.7 CHHYC ¥ KOCUHYC IBOWHOTO yTia
1.3 Jozapugmut
1.3.1 Jlorapudm uucna
1.3.2 Jlorapudm nmpousBeieHUs, YaCTHOTO, CTETICHU
1.3.3 JlecATHYHBIN ¥ HATYpaJbHBIN JIOTrapu(MBbIL, YUCIIO €
14 Ilpeobpazosanue evipasriceHuil.
141 [IpeoOpazoBanus BeIpaskeHUH, BKIIOYAOIINX apupMeTudecKkue
OTepaluu.
142 [IpeoGpazoBaHus BbIpaKEHUM, BKIIOYAIOIIMX OMEpPallMi0 BO3BEICHUS B
CTENEHb
143 [IpeoOpazoBanus BbIpaKE€HM, BKIIOYAIOMINX KOPHU HATYPATIbHON
CTEIICHHU.
144 [TpeoOpazoBaHusi TPUTOHOMETPUUECKHX BBIPAKEHU I
145 [TpeoOpa3oBaHre BbIpaXE€HHH, BKIIOUAIOLIMX ONEPALIUIO
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JorapuMUpPOBaHUS

1.4.6 Moaynb (abcotoTHAs BEIMYMHA) YUCTa

2 YpaBHeHusl 1 HEPABEHCTBA

2.1 Ypasnenus

2.1.1 KBanparsble ypaBHEHUs
2.1.2 PanmoHnasibHbIe ypaBHEHHUS
2.1.3 HppanrioHanbHbIe ypaBHEHUS
214 TpuroHomeTpuuecKe ypaBHEHHUS
2.15 [loka3aTenbHbIC yPABHEHUS
2.1.6 Jlorapudmuueckne ypaBHeHHUS
2.1.7 PaBHOCWJIBHOCTB YpaBHEHHUH, CHCTEM YPAaBHEHUM
2.1.8 [Ipocreiimine CUCTEMBI YPaBHEHUH C ABYMsI HEU3BECTHBIMU

OCHOBHBIC HpI/IéMLI peUICHUA CUCTCM ypaBHeHHfII IIoACTaHOBKA,

219 anreOpanvdecKoe CI0KEHNE, BBEICHNE HOBBIX IEPEMEHHBIX

2110 HCHOJIBSO?&HI/IG CBOMCTB U TpaukoB (QYHKIMN NpU PEHICHUH
ypaBHEHUI

2111 N3o6pakeHne Ha KOOPUHATHOM MIIOCKOCTA MHOYKECTBA PEIICHHMA

ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU U UX CUCTCM

[IpumeHeHre MaTeMaTHYEeCKUX METOJOB TSl PELICHUS
2.1.12 | comepxarenbHbIX 337a4 U3 PA3IUIHBIX 00JacTell HAYKU U TPAKTUKU.
WuaTepnperanms pe3ynbTaTa, YIET pealbHBIX OTPaHHYCHHU

2.2 Hepasencmea
221 KBaspaTHble HEpaBeHCTBa
2.2.2 PanronanbHbIe HEpaBEHCTBA
2.2.3 ITokazaTenbHbIE HEPABEHCTBA
2.24 Jlorapudmuueckue HepaBeHCTBa
2.2.5 CucTembl IMHEWHBIX HEPAaBEHCTB
2.2.6 CuctemMbl HEPaBEHCTB C OAHOM NEpEeMEHHOU
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
208 Hcrnonp3oBaHue CBOMCTB W TpaukoB (DYHKIMI MPU PEIICHUH
HEPABEHCTB
2.29 Meto MHTEpPBAJIOB
2210 N300pakeHne Ha KOOPIUHATHOM MIIOCKOCTH MHOXKECTBA PEIICHUM
HEPABEHCTB C JIBYMsl IEpEMEHHBIMU M UX CUCTEM
3 DYyHKIHT
3.1 Onpeoenenue u zpagux gpynxuyuu
3.11 @Dynkuus, 001acTh onpeaenaeHus QyHKINU
3.1.2 MHokecTBO 3HaYeHU QyHKUIUU
313 I'padux dynkuuu. [pumepsl PyHKIHMOHATBHBIX 3aBUCUMOCTEN B

PCAIBHBIX TPOICCCAX U ABJICHUAX

3.14 Oo6patHas @yskuust. I'paduk oOpatHo# PpyHKIMK

[IpeoGpazoBanus rpadMKOB: MapaieIbHbIN IEPEHOC, CHMMETPHSI

315 OTHOCHUTEJIBHO OCE KOOPAMHAT
3.2 Inemenmapnoe ucciedosanue QyHKyuil
3.2.1 MonotonHocTh GyHKIMU. [IpoMeKyTKH Bo3pacTaHusi U yObIBaHUS
3.2.2 YETHOCTD M HEUETHOCTh (DYHKITUH
3.2.3 [TeproanuHOCTh QYHKIMH
3.2.4 Orpanu4eHHOCTh QYHKITHH
325 Touku 3kcTpeMyMa (JIOKaJbHOTO MakCUMymMa M MHUHUMYMa)
byHKIMH

3.2.6 Haubosbiiee 1 HauMeHblee 3Ha4eHust QyHKIIUU
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3.3 OcHogHble I1emenmapHbsle PyHKyuu
3.3.1 Jluneiinas ¢pynkums, e€ rpadux
332 @OyHKIHMSA, ONKCHIBAIONIAs 00PAaTHYIO MPOMIOPIIUOHATBHY IO
3aBUCHMOCTb, €€ rpaduk
3.3.3 KBagparuunas ¢hynkumsi, e€ rpaduk
3.34 Crenennas QyHKUHS ¢ HATypaJIbHBIM IIOKa3aTeseM, e€ rpagux
3.35 Tpuronomerpudeckne GyHKINH, UX rpaduku
3.3.6 [TokaszarenbHas pyHkuusd, e€ rpaduk
3.3.7 Jlorapudmuueckas GyHkIws, e€ rpadux
4 Hauvasia MaTeMaTH4YeCcKOI0 aHAJIN3A
4.1 Ilpouszeoonas
411 [TonsTHE O HPOI/ISBOI[HOﬁ (GyHKIMY, TEOMETPUYECKHI CMBICIT
IPOU3BOTHOM
412 Ou3NUeCKuil CMBICI MPOU3BOJHOM, HAXOXKIACHUE CKOPOCTH JUIS
nporiecca, 3aJaHHOT0 (HOPMYJIOH HITH TpadhUKOM
4.1.3 YpaBHeHUe KacaTeabHOM K rpaduKy QyHKIHH
414 [Ipou3BoiHbIE CYMMBI, Pa3HOCTH, IPOU3BEICHHSI, YACTHOTO
4.1.5 [Tpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMI
4.1.6 Bropas npousBoHas u e€ Gu3nyeckuii CMbICT
4.2 Hccneoosanue pynkuui
421 [IpumeneHre MPOU3BOJHON K UCCIIEIOBaHUIO (YHKIIMM U TIOCTPOCHUIO
rpaduKoB
[Tpumeps! UCTONB30BaHUS MPOU3BOIHON ISl HAXOXKICHHS
4.2.2 HAWIYYIIETO PEHICHUs! B IPUKIIAJHBIX, B TOM YHCIIE COIUATBHO-
HKOHOMHUYECKUX, 3a/1a4ax
4.3 Ilepeoobpaznasn u unmezpan
431 [TepBo0oOpa3HbIe AIeMEHTAPHbBIX (PYHKIIHIA
4.3.2 [Tpumepbl IpUMEHEeHHsI UHTErpasia B GU3HUKE U TEOMETPUU
5 I'eomeTpusi
5.1 Ilnanumempusn
5.1.1 TpeyrojibHUK
512 [Tapanmienorpamm, NpsMOYTOJIbHUK, pOMO, KBaapaT
5.1.3 Tpanemus
214 OKpy’KHOCTb U KpyT'
515 OKpyXHOCTb, BITUCAHHAS B TPEYTOJIBHHK, U OKPY>KHOCTbh, OMHCAHHAS
OKOJIO TPEYTOJIbHHUKA
5.16 MHuoroyrospHuK. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA
517 [IpaBuIbHBIE MHOTOYTOTBHUKH. BriicaHHast OKPY>KHOCTh M OTIMCAHHAS
OKPYHOCTb IMPaBUJILHOT'O MHOTOYTOJIbHUKA
5.2 Ilpamele u naockocmu 6 npocmpancmee
521 [Nepecekatommecs, mapayieabHbIe U CKPEIIUBAIOLINECS MPSIMbIC;
NEPIEHIUKYISIPHOCTb MPSIMBIX
5.2.2 [TapayiesIbHOCTh NPSIMOM M IJIIOCKOCTH, IPU3HAKU M CBOMCTBA
5.2.3 [TapannenbHOCTh MIOCKOCTEN, MPU3HAKH M CBOMCTBA
524 [lepnienAUKYASIPHOCTD TPSMOM U IUIOCKOCTH, TPH3HAKK 1 CBOWCTBA;
NEePIEHAMKYJISAP U HAKIOHHAS, TeopeMa O TPEX MEepIeHANKYIIsIpax
5.2.5 [lepneHaAMKYISIPHOCTD MIIOCKOCTEHN, MPU3HAKU M CBOMCTBA
596 [TapannensHoe npoektrpoBanue. 300paxkeHue nmpocTpaHCTBEHHBIX
buryp
5.3 Mmuozozpannuku
5.3.1 IIpusma, e€ ocHoBaHUs, OOKOBBIE pEOpa, BRICOTA, OOKOBAS
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ITOBEPXHOCTh; IpsiMasi MPU3Ma; IPABUWIIbHAS IPA3MA

5.3.2 [Tapannenenunes; ky0; ckMMeTpuu B Ky0Oe, B mapasuiesIeuIe e
533 [Mupamuna, e€ ocHoBaHue, O0KOBBIE PEOPa, BHICOTA, OOKOBAS
MIOBEPXHOCTh; TPEYTOJIbHAS MMPAMU/IA; TIPABMUIIbHAS MUPAMHUIA
5.3.4 Ceuenus Ky0a, MPU3MBI, TUPAMHUJIBI
535 [IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpa’ap, KyoO,
OKTa3p, JOJACKAIP M UKOCASP)
5.4 Tena u nosepxnocmu spauienus
541 Hunmuaap. OcHoBaHue, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yromiasi,
pa3BepTKa
549 Konyc. OcHoBanue, BbicoTa, 00KOBasi MIOBEPXHOCTb, 00pa3yroIas,
pa3BepTKa
54.3 [ap u cdepa, ux ceueHus
55 H3mepenue ceomempuueckux genuyun
551 BeanHHavyrna, rpaflycHAs MEpa yIiia, COOTBETCTBHE MEHKY
BEJIMYMHON yTJIa U JUTMHOW AYTH OKPY>KHOCTH
559 VYron Mexxay npsMbIMU B IPOCTPAHCTBE; YToJl MEXITy IpsIMOil U
TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTAMU
5.5.3 JlnvHa oTpe3ka, J0MaHOM, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHHUKA
Paccrosinue ot TOUKM A0 MPSIMOM, OT TOYKH A0 MJIOCKOCTH;
5.5.4 paccTosiHuE MEXKIY NapajuleIbHbIMU U CKPEIMBAIOIIMMUCS NPSIMbIMHU,
PaCCTOSTHAE MEXTY MapajlIeTbHBIMH TIIOCKOCTSIMH
555 [Inomane TpeyronbHUKa, napajuieiorpamMma, Tpaneluu, Kpyra,
CEeKTopa
5.5.6 [Tnouianp NOBEPXHOCTH KOHYCA, IMJIUMHAPA, chepsl
557 O06BEéM Ky0a, MPSIMOYTOJILHOTO NapaljieNienunea, MUpaMubl, IPU3MBbI,
IJIMH/Ipa, KOHYCa, mapa
5.6 Koopounamut u éekmoput
5.6.1 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH U B IPOCTPAHCTBE
5.6.2 dopmyIia pacCTOSTHUS MEXTY ABYMsI TOUKAMU; YpaBHEHHUE Chepbl
563 Bekrop, Moays1b BEKTOpa, pABEHCTBO BEKTOPOB; CII0KEHNUE BEKTOPOB H
YMHOKEHHE BEKTOpa Ha YKCIIO
56.4 Komnuneapnsie BekTopsl. Paznoxenune Bekropa no 1sym
HEKOJUTMHEAPHBIM BEKTOpaM
565 Kowmmnanapusie BekTopbl Pasnoxkenne no TpéM HEKOMIUIaHAPHBIM
BEKTOpaM
566 KoopaunaTel BeKTOpa; CKaIsIpHOE MPOU3BEICHHE BEKTOPOB; YOI
MEXy BEeKTOpaMH
6 CTaTHCTHKA U TeOpPHUs
6.1 Dnemenmovl KOMOUHAMOPUKU
6.1.1 [ToouepeHbIii 1 0THOBPEMEHHBII BEIOOD
6.1.2 @opMmyJibl yKca coueTaHui U nepectaHoBok. bunom HeroToHa
6.2 dnemenmul cmamucmurku
6.2.1 TabnmuuHoe 1 rpaduyeckoe npencTaBieHNe JAHHBIX
6.2.2 YucnoBble XapaKTEPUCTUKHU PSAIOB JAHHBIX
6.3 dnemenmol meopuu eepossmHocmeit
6.3.1 BepositHOCTH COOBITHI
6.3.2 [TpuMepbl HCMOIB30BaHUSI BEPOSITHOCTEH W CTATUCTHKH TIPU

PCHICHNH IIPUKJIIAIHBIX 3a/1a4




