Koauduxarop
3J1eMEHTOB CO/IePKAHUS U TPeOOBAHUI K YPOBHIO NOAT0TOBKH BBINYCKHUKOB,
OCBOHUBIIIMX OCHOBHbIE 00111e00pa30BaTe/ibHbIe IPOrPaMMbl CpeHero o01ero
o0pa3zoBanus, 1o MATEMATHUKE

Komudukarop cocraBaen Ha 0aze (QemepaabHOro  KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHJIApTa CPEeIHEro oOIIero oOpa3oBaHMs IO MaTEMaTHKE
(mpuka3 MunoOpa3zoBanus Poccun «O0 yTBepxaeHnn (eaepaasbHOro KOMIIOHEHTA
rOCyJIapCTBEHHBIX 00pa30BaTEIBHBIX CTAHAAPTOB HAYAILHOTO OOIIET0, OCHOBHOTO
o01ero u cpennero (moyHoro) odmiero oopazoBanmsi» oT 05.03.2004 r. Ne 1089).

Paznen 1. Konrposnpyemblie 3jieMeHThI COeP:KaHUsI 10 MaTeMaTHKe

Kon KouTposaupyembie 3j1eMeHTbI COAePKAHUS
1 Aaredpa

1.1 Yucna, kopHu u cmenenu
1.1.1 I{enble yncna
1.1.2 Crenenp ¢ HaTypaJlbHBIM IOKA3aTEIEM
1.1.3 Jpo6u, NponeHThl, pallMOHAJIbHBIE YHCIIa
114 CreneHsp ¢ HeIbIM TOKa3aTeIeM
1.15 KopeHnb crenienu N > | u ero cBolicTBa
1.1.6 CrerneHb ¢ palMOHAJILHBIM MTOKA3aTeJIeM U €€ CBOMCTBA
1.1.7 CBoJiCcTBa CTENEHU C JEHCTBUTEIBHBIM MOKa3aTeJIeM

1.2 OcHo6bl mpuzonomempuu
1.2.1 CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC TPOU3BOJIBLHOIO YTJIa
1.2.2 Panuannas mepa yria
1.2.3 CuHyC, KOCUHYC, TAHT€HC M KOTAaHT'€HC Yucia
1.2.4 OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA
1.2.5 DopMyJbl IPUBEICHUS
1.2.6 CHHyC, KOCUHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU JIBYX YTJIOB
1.2.7 CHHYC ¥ KOCUHYC IBOMHOTO yria

1.3 Jloeapugmol
1.3.1 Jlorapudwm gucna

1.3.2 Jlorapudm nmpousBeeHUs, YACTHOTO, CTEIIEHU
1.3.3 JlecsATHYHBINM U HATYpaTBHBIN JIorapu(Mbl, YUCIIO e
14 IIpeobpazosanus svipasicenuii

141 [IpeoOpa3zoBaHus BbIpaXKEHHM, BKIIOYAIONIMX apU(pMETUUYECKUE
ornepanuu

14.2 [IpeoOpa3zoBanust BeIpaXXKEHUM, BKIIOYAIOIIUX ONEPALIUIO
BO3BEJICHUS B CTENIEHB

143 [IpeoOpa3zoBanus BeIpaXKEHUH, BKIIOUAIOIIUX KOPHU HATYPAITBHON
CTENEHU

144 [TpeoOpa3zoBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHIM




1.4.5

[IpeoOpa3zoBaHue BbIpaXEHH, BKIIOYAIOLIUX ONEPAIUIO
JgorapuMUpOBaHUs

1.4.6 Monynb (abcomroTHAas BEJIUYMHA) YKCia
2 YpaBHeHHs 1 HEPABEHCTBA
2.1 Ypasuenus
2.1.1 KBagpaTHble ypaBHEHHUSI
2.1.2 PannoHanbHble ypaBHEHUS
2.1.3 WppanmonaibHble ypaBHEHUS
2.1.4 TpuroHoMeTpuuecKkue ypaBHEHHUsI
2.1.5 [TokazarenbHbIC YpaBHCHUS
2.1.6 Jlorapudmuueckue ypaBHEHUS
2.1.7 PaBHOCUIIBHOCTD YpPABHEHHM, CHCTEM YPABHEHUN
2.1.8 [IpocTenmme cucTemMbl YpaBHEHUM C ABYMSI HEM3BECTHBIMU
2.1.9 OCHOBHBIE IPUEMBI PEILICHUSI CUCTEM YPaBHEHUM: MIOJICTAHOBKA,
aJireOpanvecKoe CI0KEHHE, BBEJIEHUE HOBBIX IEPEMEHHBIX
2.1.10 Hcnonb3oBanue CBONCTB U rpapkoB (GYHKIIMIA PU PEIICHUN
YpaBHEHUU
2111 N300pakeHre Ha KOOPAUMHATHON MJIOCKOCTH MHOKECTBA PEIICHUN
ypaBHEHUH C IByMsI IEPEMEHHBIMH U UX CUCTEM
2.1.12 [IpumMeHeHne MaTeMaTUYECKUX METOJIOB ISl PELICHUS
COJZIEP>KaTENbHBIX 3a/1a4 U3 PA3IMYHBIX 00JIaCTeil HAYKU U
npakTHKU. MIHTepIpeTanus pe3yapTaTa, yueT peaabHbIX
OTpaHUYECHUN
2.2 Hepasencmesa
2.2.1 KBagpaTHble HEpaBEHCTBA
2.2.2 PannonasibHbIe HEpABEHCTBA
2.2.3 IToka3arenbHbIC HEPABEHCTBA
2.2.4 JlorapudmMuueckrie HepaBeHCTBA
2.2.5 CucTeMbl JINHEHBIX HEPABEHCTB
2.2.6 CucTteMbl HEPaBEHCTB C OJIHOW MEPEMEHHOM
2.2.7 PaBHOCUIILHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 Hcnonb3oBanue CBONCTB U rpadukoB (HYHKIIHIA IPU PEIICHUN
HEPABEHCTB
2.2.9 Metoa uHTEpBaJIOB
2.210 | M3o0OpaxkxeHne Ha KOOPAMHATHOM TJIOCKOCTH  MHOKECTBa
pElIeHN HEPABEHCTB C ABYMsI IEPEMEHHBIMU U X CUCTEM
3 DyHKIUH
3.1 Onpedenenue u epagux dyHxyuu
3.1.1 DyHKIHS, 007aCTh ONPeCTICHHs (PYHKITUN
3.1.2 MHoecTBO 3HaUeHUI PYHKIIUU
3.1.3 I'padux pynkuuu. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEHN B
pEaNbHBIX MPOIeccax U SBICHUIX
3.1.4 O6partnas @yukius. ['paduk o6patHON QyHKIIH




3.15

[IpeoOpa3zoBanus rpaguKoB: MapamieabHbI NePEeHOC, CUMMETPHUS
OTHOCUTEJIBHO OCEH KOOpJUHAT

3.2 dnemenmapnoe ucciedogarue OyHKyut
3.2.1 MonoToHHOCTh (yHKITUU. [IpomMekyTKH BO3pacTaHUs U YOBIBAHUS
3.2.2 YeTHOCTh M HEUETHOCTh (PYHKITUM
3.2.3 [TeproguyHoCTh QYHKIIUU
3.2.4 OrpaHn4eHHOCTh PYHKIIMU
3.2.5 Toukn »3KcTpeMyMa (JIOKaJbHOTO MAaKCMMyMa W MUHHMYMA)
byHKIMHA
3.2.6 Hanbompiiee 1 HauMeHblee 3HaueHUsT QYHKITUN
3.3 OcHosHble 1emenmaphbvie QyHKyuu '
3.3.1 Jluneitnas ¢yHkIwms, ee rpaduk
3.3.2 OyHKIMS, OMHCHIBAIOIIAS OOPATHYIO TPOMOPIIUOHATBEHYIO
3aBUCUMOCTb, €€ rpauK
3.3.3 KBagparnynas ¢pyHKuus, ee rpadux
3.34 CreneHHasi yHKIUS C HATYpaJIbHBIM MOKA3aTENEM, €€ rpapuk
3.3.5 Tpuronomerpruueckre QyHKIUU, UX TpaQUKU
3.3.6 [TokazaTtenbHast pyHKIUS, €€ rpaduk
3.3.7 Jlorapudmuueckas GpyHkius, ee rpadux
4 Hauaja MaTeMaTH4eCcKOro aHaJu3a
4.1 IIpouzeoonas
411 [ToHsiTHE O MPOU3BOJHON PYHKIIMU, TEOMETPUUECKUI CMBICIT
MIPOU3BOJHOMN
4.1.2 ®U3NUECKUl CMBICI TPOU3BOJHON, HAX0XKIEHUE CKOPOCTH JJIsI
mpoliecca, 3aJIaHHOTO (HopMyJoi uiu rpaguxom
4.1.3 YpaBHeHHE KacaTelbHON K rpa@uKy GyHKIIUN
4.14 [Ipon3BoIHBIE CYMMBI, Pa3HOCTH, MPOU3BEAEHUS, YACTHOTO
4.1.5 ITpon3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKITUI
4.1.6 Bropas npousBojiHas 1 ee (U3n4eCKuil CMBICI
4.2 Hccneoosanue ¢hynkyuii
421 [IpumeHnenue MPOM3BOJHOM K HCCIENOBaHUIO GYHKIUA |
MOCTPOEHUIO TPaUKOB
4.2.2 [Ipumepsl HUCHONB30BAHMUS TPOM3ZBOAHON JUISI  HAXOXKJIACHUSA
HAWJIYUIIIeTO PEIIeHUs B MPUKIIATHBIX, B TOM YHCIIE COIIMATILHO-
HIKOHOMHUYECKHUX, 3a/1a4ax
4.3 Ilepsoobpasnas u unmezpan
43.1 [lepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIMMA
4.3.2 [Tpumepsl mpuMeHeHUsI HHTErpaja B GU3NKE U TEOMETPUHI
&) I'eomeTpust
5.1 Inanumempus
5.1.1 TpeyronbHuK
5.1.2 [Tapamnenorpamm, NpsMOYTOJIbLHUK, pOMO, KBaJpaT
5.1.3 Tpanenus




.14

OKpY>KHOCTb U KPYyT

5.1.5 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPY>KHOCTD,
OINMKMCAaHHAs OKOJIO TPEYTOJIbHUKA
5.1.6 MmuoroyronbHuK. CyMMa yTiioB BBITYKJIOTO MHOTOYTOJIBHUKA
5.1.7 [IpaBrwiibHBIE MHOTOYTOJIbHUKM. BrnmcaHHas OKpYyXHOCTb U
OMMHMCAaHHAS OKPYKHOCTH MPABHILHOTO MHOTOYTOJILHUKA
5.2 IIpsmbie u nrockocmu 6 npocmpancmee
5.2.1 [lepecekaromuecs, mapauielbHbIE U CKPEIIUBAIOLIUECS IPSIMBIC;
NEPHEHAUKYISIPHOCTh NPSIMBIX
5.2.2 [lapamienbHOCTh MPSAMOMN U TUIOCKOCTH, TPU3HAKHU U CBOWCTBA
5.2.3 [TapanienpbHOCTh IIIIOCKOCTEN, IPU3HAKKM U CBOMCTBA
524 [TepneHANKYISIPHOCTH IPSMON | TUTIOCKOCTH, MPU3HAKU U
CBOICTBA; MEPIEHIUKYIISIP U HAKJIOHHAS; TEOpEMa O TPex
MEePICHANKYIIIpax
5.2.5 [leprieH TUKYJISIPHOCTD INIOCKOCTEN, IPU3HAKU U CBOKMCTBA
5.2.6 [TapamnensHoe npoekTupoBanue. M3obpaxenue
MPOCTPAHCTBEHHBIX PUTYD
5.3 Mmnozcoepannuxu
53.1 [Ipu3ma, ee ocHOBaHUs, OOKOBBIC pedpa, BRICOTa, OOKOBas
MTOBEPXHOCTh; TIPsAMas MPU3Ma; MPaBUIIbHAS MTPU3MaA
5.3.2 [Tapannenenunen; ky0; CMHMMETpHUU B KyOe, B apaJijieenuIe/e
5.3.3 [Tupamuna, ee ocHoBaHue, O0OKOBBIE' pedpa, BbIcOTa, OOKOBas
MMOBEPXHOCTH; TPEYToJIbHAS MUPAMUIA; TPABUIIbHAS TUPAMIJIA
5.34 Ceuenus Kky0a, NpU3MbI, MUPAMU/IBI
5.3.5 [IpencraBienue o MpaBUIHLHBIX MHOTOTPAHHUKAX (TETpadp, KyO,
OKTa3Ip, AOJEKa’Ap U UKOCASP)
5.4 Tena u nogepxnocmu 8paujeHus.
54.1 Hunuuanap. OcHoBaHME, BBICOTa, OOKOBAsi TOBEPXHOCT,
oOpazyorias, pa3BepTka
54.2 Konyc. OcHoBaHnue, BbICOTa, O0KOBas IOBEPXHOCTh, 00pa3yroias,
pa3BepTKa
5.4.3 [Tap u cdepa, ux ceyeHus
5.5 H3mepenue ceomempuieckux 8eauyun
5.5.1 Bennunna yria, rpagycHasi Mepa yria, COOTBETCTBHE MEXKIY
BEJINYMHOW YTJIA U JJIMHOM AYTH OKPY>KHOCTH
55.2 Yroa Mexay NpsSMBIMH B IPOCTPAHCTBE; YTOJI MKy MPSIMON U
TUTOCKOCTBIO, YTOJI MEXKY TIIOCKOCTSIMU
5.5.3 JlnuHa oTpe3ka, TOMaHOU, OKPY>KHOCTH, IEPUMETP
MHOTOYTOJIbHUKA
554 PaccrositHre OT TOYKHM 10 MPSIMOM, OT TOYKH A0 TJIOCKOCTH;
PACCTOSIHUE MEXTy MapaiIeIbHBIMUA U CKPEITUBAIOIIIIMHUCS
PSIMBIMH, PACCTOSTHUE MEXAY NapaJIeTbHBIMU TIOCKOCTSIMU
5.5.5 [Inomaae TpeyrojibHUKA, MapajijieorpaMMa, Tpareiuu, Kpyra,

CEKTOpa




9.5.6

[1101a16 TOBEPXHOCTH KOHYCA, HUIUHAPA, ChHEphI

5.5.7 O06beM ky0a, MPSMOYTOJBHOIO Mapajuieienunea, TupaMuIbI,
PU3MBI, [IWJIKH]Ipa, KOHYCAa, I1apa
5.6 Koopounamwi u eexmopul
5.6.1 JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH U B POCTPAHCTBE
5.6.2 dopmyra pacCTOSHUA MEXIY ABYMs TOUKaMH; ypaBHEHHE chepbl
5.6.3 Bekrtop, Moyib BEKTOpa, paBEHCTBO BEKTOPOB; CIIOKEHUE
BEKTOPOB U YMHO)KEHHE BEKTOPA Ha YHCIIO
5.6.4 KomnuneapHbie BekTOpbl. Pasnoxkenue BeKTopa 1no 1syMm
HEKOJJTMHEAPHBIM BEKTOpaM
5.6.5 Kommnanapasie BeKTOpbl. PaznoskeHue no TpeM HeKOMIUTAaHAPHBIM
BEKTOpaM
5.6.6 KoopauHatel BekTOpa; CKaJIsipHOE MPOU3BEEHUE BEKTOPOB; Yol
MEXy BEKTOpaMu
6 JieMeHThl KOMOMHATOPUKH, CTATUCTUKHA M TEOPUH
BEPOSATHOCTEH
6.1 Anemenmol KOMOUHAMOPUKU
6.1.1 [ToouepenHblii 1 OTHOBPEMEHHBIN BBIOOD
6.1.2 dopMyIIbl UKCIIa COUETAHUM U ITepecTaHOBOK. buHoM HbroTOHA
6.2 Anemenmol CMmamucmuKuy
6.2.1 Tabnuunoe u rpaduyeckoe NpeCTaBIeHUE JAaHHBIX
6.2.2 YuclioBbIE XapaKTEPUCTUKH PSAJIOB JAHHBIX
6.3 Dnemenmol meopuu 6eposimHocmel
6.3.1 BepositHocTH cOOBITHI
6.3.2 [IpuMepbl HCHOJIB30BaHHUSI BEPOSITHOCTEH M CTATUCTUKH MpU

PCIICHUHU IIPUKIIAAHBIX 3a1a4

Paszgen 2. TpeOoBaHUA K YPOBHIO NOATOTOBKHU BhINNYCKHUKOB XI Ki1accos
00111€00pa30BaTEJbHbIX YUYPEXKICHUI 10 MAaTEMATHKE

Kox TpeOoBaHus K YPOBHIO NOATOTOBKHU BBINIYCKHUKOB
1 YMeTh BbINOJHATH BHIYHCJIEHHS] M TPe00pa3oBaHusi
1.1 | BolmonHATh apu@meTHUecKue ACHCTBUS, coueTas YCTHBIE H
MUChMEHHBIC TPHUEMBI; HAXOIWTh 3HAYCHHsI KOPHS HATypalbHOU
CTENEHU, CTENEHH C pallMOHAIBHBIM [TOKA3aTeNeM, Jorapupma
1.2 | BoluMCHATh 3HAYEHHUS] YHUCIOBBIX U OYKBEHHBIX BBIPOXECHHI,
OCYHIECTBJISI HEOOXOAMMbIE MTOJICTAHOBKU U IPeo0pa3oBaHus
1.3 | [IpoBoauTh 10 M3BECTHBHIM (POPMYJIaM U MpaBUIIaM MTPeoOpa30BaHUS
OYKBEHHBIX BBIP@XCHHM, BKIIOYAIOIIMX CTENEHHU, pPaJUuKabl,
norapudMbl 1 TPUTOHOMETPUIECKHE QYHKITNH
2 YMeTh peliaTh ypaBHEHUsI U HEPABEHCTBA
2.1 | Pemarp palMoHaNIbHBIE, HppALlMOHAIBHbBIE, IOKAa3aTelbHbIE,

TPUTOHOMETPUUYECKHE U JIOTapu(MUUECKHE YPABHEHHUS, UX CUCTEMbI




2.2

Pemate ypaBHEHUs, MPOCTEHIINE CUCTEMbl YPABHEHHM, UCIOIbB3YS
CBOMCTBa (YHKIMH W UX TIpa@uUKOB; HCIOIB30BATH IS
IpUOTMKEHHOTO PEIICHUsS YPAaBHEHUM M HEPABEHCTB rpaduyecKuit
METO]T

2.3

Pemars paduOHAJIBHBIC, IIOKA3aTCIIbHBIC H JIOI“apI/I(bMI/ILIeCKI/IC
HCPABCHCTBA, UX CUCTCMbI

YMeTh BBINOJHATH ACHCTBUA C PYHKIUAMU

3.1

Omnpenensate 3HaueHWE (YHKUIMK MO 3HAYEHHIO apryMeHTa Npu
pasiINyYHBIX crocobax 3amaHus (YHKIMH; OMUCHIBATH MO Tpaduky
MOBEJICHUE U CBOWCTBA (PYHKIIMU, HAXOJIUTH MO TpapuKy GyHKIUH
HauOoJbIllee Y HAaWMEHbIIEe 3HAYCHUS; CTPOUTHh TpauKH
M3yUYCHHBIX (QYHKITHIA

3.2

BbruncnaTe TpPOW3BOAHBIE M TIEPBOOOpA3HBIC  AIEMEHTAPHBIX
byHKIMI

3.3

HccnenoBath B MPOCTEUIINX CiIydasX QYHKIUHM HA MOHOTOHHOCTD,
HAaxXO0JIUTh HauOOJIbllIee U HAUMEHbIIIee 3HAYECHUS (PYHKIIUU

YMeTh BBINOJHATH ﬂeﬁCTBHH C TCOMCTPHYECCKHUMHU (l)urypaMn,
KOOpAMHATAMH U BEKTOpaMM

4.1

Pematp TJIAHUMETPUUYECKHE 3a/1a4n Ha HaxO0XJICHUE
Tr€OMETPUYECKUX BEJTUYHH (JUIHH, YTIIOB, TUIOMIACH )

4.2

Pemate mpocreiiniie cTepeoMeTpUUECKUE 33/1a4M Ha HAXOXKJICHUE
FCOMETPUYCCKUX BEJIWYWH (IJIMH, YIJIOB, IUIOMIAJEH, OOBEMOB);
UCTIOJIb30BaTh  MpPU  PELICHUH  CTEPEOMETPUUECKHX  3ajad
TJIAHUMETPUUECKUE (DAKThI U METOJIbI

4.3

OnpenensaT KOOPAWMHATBI TOYKH; NPOBOJWTH OIEPALMM HAJ
BEKTOPaMH, BBIYUCIIATD JJIMHY U KOOPJAWHATHI BEKTOPA, YTOJI MEKIY
BEKTOpaMH

YMmerhb CTPOUTDb U HCCJICA0BATDH l'[pOCTCﬁHIHG MaTEMAaTHICCKHC
MOJd¢/IN

5.1

MoaenupoBaTh peasibHbIE CUTYaIlMH Ha SI3bIKE alreOpbl, COCTABIISATh
YPaBHEHHsT W HEPABEHCTBA MO YCJIOBHUIO 3aJa4M; MCCIEI0BATH
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM allfapaTa ajreopbl

5.2

MopenupoBaTh peaibHblE CHUTyallUd Ha $I3bIKE TE€OMETpPHH,
UCCIIE0BaTh  IIOCTPOCHHBIE  MOJAENM €  HCIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUNA M TEOpEM, ammapara ajareOpbl; pemarh
MPaKTUYECKHE 3a/1ayu, CBSI3aHHBIC C HaXO0XKJECHUEM
r€OMETPUYECKUX BEJTUUYHH

5.3

[IpoBoauTh HOKa3aTENbHBIE PACCYKICHUS IIPU PELICHUM 3a7ad,
OLICHUBATH JIOTUYECKYIO MIPaBUJIIBHOCTh pacCyXJICHUH,
pacrno3HaBaTh JIOTUYECKA HEKOPPEKTHBIE PACCYXKICHUS

5.4

MopgenupoBaTh  peajbHble  CUTyalldd Ha  SI3BIKE  TEOPUH
BEPOSATHOCTEM W CTATHUCTUKH, BBIYUCIATH B MPOCTEUIIUX CIydasx
BEPOSITHOCTU COOBITUI

YMerb HCNOIb30BAaTh NPHOOPETEHHbIC 3HAHUA M YMEHHMSl B




NMPAKTHYECKOM JIeATEeJbHOCTH U NMOBCEIHEBHOU KU3HHI

6.1

AHanu3upoBaTh peajgbHBIC YHCIOBBIC JaHHBIC, WH(POPMAIIUIO
CTaTUCTUYECKOTO  XapPAKTEpa;  OCYILIECTBIATh  IMPAKTUYECKHE
pacdeTsl 1Mo (GopmysiaM; MOJIb30BaTHCSI OIMICHKOW M TMPUKUIKON MPHU
MPAKTUYECKUX pacyeTax

6.2

OnuceiBaTh ¢ TOMOLIBI0  (YHKIMA  pa3ivyYHbIE pealbHbIC
3aBUCUMOCTH MEXAY BEJIMYMHAMU ¢ HMHTEPIPETUPOBATh UX
rpaduky; U3BJIEeKaTh UHPOPMAIIKIO, TPEICTABICHHYIO B TaOIuUIaX,
Ha Auarpammax, rpapukax

6.3

Pemiate mpukiagHple  3agayd, B TOM YHCIE COLHUAIBHO-
HKOHOMUYECKOTO W (PU3NYECKOT0 XapakTepa, Ha HaumOOJbIINE H
HAaMMEHBIIINE 3HAYEHHS], Ha HAX0XKJIEHUE CKOPOCTH U YCKOPEHUSI




