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[Ipu mpoBeneHWM NHCHMEHHBIX WCIBITAHUNA AOUTYpUEHTaM BBIJAIOTCS
OWJIeThl, coAep Kalle 3aJaHusi, COCTaBIIEHHbIE B COOTBETCTBUM CO CTaHJapTaMu
«DenepanbHOr0 KOMIIOHEHTA TOCYIaPCTBEHHBIX CTaHAAPTOB OCHOBHOTO OOIIErO U
cpeadero (momHoro) oOmiero oOpa3oBaHus Mo MaTematuke (0a30BBIA U
npodUIBLHBIN YPOBHHU)» (TTprKa3 MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoi
®deneparun ot 05.03.2004 Ne 1089). JIyist mosydeHus: SK3aMEHAIMOHHOTO OujieTa u
HK3aMEHAIMOHHBIX OJaHKOB aOUTYPUEHT MPEAbSIBISET SK3aMEHAIMOHHBIA JIHCT,
MOJTYYEHHBIA B TEXHUYECKOW KOMUCCUU, U TIOKYMEHT, YIOCTOBEPSIONIUHN JIMYHOCTD.

Ha Beimonnenue 3aganuii oTBOAUTCS 235 MUHYT.

OTBeTHI 3aHOCATCS HA dK3aMeHaIMOHHbIX Oankax UBITIY.

1. Aareopa.

1.1. Yucna, KOpHU U CTETICHH.

[enble uncna. CTeneHpb ¢ HATypaJIbHBIM NOKa3areaeM. JJpoou, NpoLeHTsl,
panmoHanbHble yncia. CTeneHs ¢ nesbM nokasareneM. Kopens crenenu n > 1 u
ero cBoiicTBa. CTeneHp ¢ palMOHAIBHBIM ITOKa3aTeseM U e€ cBolicTBa. CBoiicTBa
CTEIIEHU C ICHCTBUTEIIbHBIM IIOKA3aTEIIEM.

1.2. OCHOBBI TPUTOHOMETPHHU.

CuHyC, KOCUHYC, TAHT€HC, KOTAaHI'€HC ITPOU3BOJIBHOTO yria. PaguanHas mepa
yrna. CuHyC, KOCHHYC, TaHIM€HC M  KoTaHreHc uwucia. OCHOBHbIE
TPUTOHOMETpHUUECKHE ToXkaecTBa. Popmynbl npuBeneHus. CUHYC, KOCHUHYC H
TAHI€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB. CUHYC U KOCHHYC JABOMHOIO yTJIa.

1.3. JIorapugmsi.

Jlorapudpm uyucna. Jlorapudm mnpousBefeHUsS, YACTHOTO, CTEIMEHH.
JlecATUYHBINA U HATYpaJIbHBIN JIOTapu(MbI, YUCIIO €.

1.4. TIpeoOpa3oBaHus BEIPAKEHU.

[IpeoOpa3oBanHus BbIpaXKEHUH, BKIIIOYAIOUIMX apU(PMETHUECKHE OIEpalUH.
[TpeoOpa3oBaHusl BbIpa)KEHUI, BKIIOYAIOIINUX OIEpalMi0 BO3BEICHUS B CTEIICHb.
[IpeoOpa3zoBaHus BBIpKEHUN, BKJIIOYAIONIUX KOPHU HATypaJbHOM CTEICHHU.
[IpeoOpazoBanus TPUTOHOMETPUYECKUX BBIPAKCHU . [IpeobpazoBanue
BBIP@XEHU, BKIIIOUAIOLIUX ONEPaLUIo JJorapugmupoBanus. Moayib (abcomoTHas
BEJINYMHA) YUCTIA.

2. YpaBHeHHsI U HEPAaBEHCTBA.

2.1. YpaBHeHus.

KBampaTHeie ypaBHeHus. PanumonanbHble ypaBHEHMs. lppannoHaibHbIE
ypaBHEHMs. TpuroHomerpuueckue ypaBHeHUs. [lokaszaTenbHble ypaBHEHHS.
Jlorapudmuueckue ypaBHeHUs. PaBHOCHIIBHOCTh ypaBHEHHUH, CUCTEM YpPaBHEHUM.
[Ipocreitmme cuCTEMbl ypaBHEHUN C JABYMs HEWM3BECTHBIMU. OCHOBHBIE MPUEMBI
pelIeHUs] CUCTEM YPaBHEHUM: MOJCTaHOBKA, alreOpanyeckoe ClI0KEeHHUEe, BBEACHHUE
HOBBIX TIEpeMEeHHBIX. VcTonp30Banme CBOMCTB U rpaduKoB (DYHKITUI PU pelieHun
ypaBHeHU#. M300pakeHne Ha KOOPAWMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN
YPaBHEHUM C IByMs MEPEMEHHBIMU U UX CUCTEM. [IpuMeHeHne mMaTeMaTUYeCKUX
METOJIOB JJIsl PEIIEHUsI COACPIKATENBHBIX 3a/layd M3 PA3IMYHbIX 00JIacTe HayKH U
npaktuku. MHTEpIpeTanus pe3yiprarta, y4€T peaabHbIX OIPAaHUYEHHM.



2.2. HepaBeHcTBa.

KBanpaTtHsle HepaBeHcTBa. PanmoHanbHble HepaBeHcTBa. [loka3arenbHble
HepaBeHcTBa. Jlorapudmuuecknue HepaBeHCTBAa. CHCTEMBI JIMHEHHBIX HEPABEHCTB.
CucreMbl HEPABEHCTB C OJHOM NIEPEMEHHON. PABHOCHIIBHOCTE HEPABEHCTB, CUCTEM
HepaBeHCTB. lcrmosb30BaHWe CBOMCTB U TpaduKOB (yHKUMH MpU peIIeHUU
HEpaBeHCTB. Meroa uHTepBalioB. M300pa)keHHME Ha KOOPIMHATHOW IUIOCKOCTU
MHO’KECTBA PELLIEHUI HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

3. OyHKIUH.

3.1. Onpenenenue u rpadux GyHKIIH.

OyHK1Ms, 001acTh onpeaeneHns QyHKIu. MHOXKeCTBO 3HaUeHU N (QYHKIUH.
I'paduk ¢ynkmuu. Ilpumepsl (QyHKIMOHANBHBIX 3aBUCUMOCTEH B pealbHBIX
nporeccax u sBiaeHusx. OO6parnHas Qyukums. ['padux oOpaTHON (QyHKIHU.
[IpeobpazoBanus rpaduKoB: MapauieIbHBIM MEPEHOC, CUMMETPUSI OTHOCUTEIIHBHO
OCeN KOOpIUHAT.

3.2. DieMeHTapHOE Hcciea0BaHue (DYHKITUH.

MounotonHocTs (¢QyHKuuu.  [IpomexxyTku Bo3pacTaHusi U yOBIBaHUS.
YérHocTh U HEYETHOCTh (PpyHKUMHU. [lepuognunocts pyHKIMU. OTpaHUYEHHOCTD
¢ysakun. Touku 3xcTpeMyma (JIOKaIbHOIO MakCUMyMa U MUHUMYMa) (QyHKLHU.
Haubonbiiee u HauMeHblee 3HaueHNs QyHKLIUY.

3.3. OcHOBHBIE AJIeMEHTapHbIC (DYHKIIUH.

JIuneitnass QyHkuus, e€ rpaguk. DyHKUMS, ONUCHIBAIOIIAS OOPaTHYIO
IPOMOPIIMOHANIFHYIO 3aBUCHUMOCTh, €€ rpaduk. Ksagpartmunmas ¢yHkuums, e
rpaduk. CreneHHass QYHKUMS C HaTypaJibHbIM TIOKazareneM, €€ rpaduk.
Tpuronomerpuueckue ¢yHkuuu, ux rpaduxu. [lokazarenbHas QyHKuusA, €€
rpaduk. Jlorapupmuueckas GpyHkius, e€ rpapuk.

4. Hayasia MaTeMaTH4€CKOr0 aHAJIN3a.

4.1. ITpousBoaHas.

[Tonsitue o0 Mpon3BOAHON (HYHKIIUU, TEOMETPUUECKUN CMBICT MPOU3BOIHOM.
DOU3UYECKU CMBICI TIPOU3BOJHOM, HAXOXKJICHUE CKOPOCTH IS IIpolecca,
3alanHoro (opmynodt wiam TpadukoM. YpaBHEHHE KacaTelbHONW K rpaduky
bynkuuu. IlpousBomHbIE CyMMBI, pa3HOCTH, MPOU3BEIEHHUS, YACTHOTO.
[IpousBoaHBIE OCHOBHBIX 3JIEMEHTApHBIX (GyHKIMI. BTopas mpousBoaHas u eé
(U3UISCKUI CMBICIT.

4.2. ViccnenoBanue (QyHKIMMA.

[IpumeHeHne TPOU3BOJHON K HCCICAOBAHUIO (PYHKIMA W TOCTPOCHUIO
rpadukoB. [IpuMepsl HCTIOB30BAHUS TPOU3BOIHOM JIJIsI HAXOXKACHUS HAMITYUIIIETO
pelIeHus B TPUKJIAJAHBIX, B TOM YUCJIE€ COLIMATbHO-PKOHOMUYECKHUX, 3aa4ax.

4.3. TlepBooOpa3Hasi U UHTETpal.

[lepBooOpa3ubie  »neMeHTapHbIX  (QyHKUuWA. [IpuMepsl npuUMeHEHHS
WHTEerpaja B (PU3UKE U TEOMETPHUH.

5. I'eomeTpus.
5.1. [InaHnumeTpws.



Tpeyronbuuk. Ilapamnenorpamm, NOpSIMOYTOJbHUK, pOMO, KBaapar.
Tpaneuus. OkpykHOCTh U Kpyr. OKpYy>KHOCTb, BIMCAHHAas B TPEYrOJbHUK, U
OKpPY>KHOCTb, ONMCaHHAasl OKOJO TpeyrojibHuka. MHoroyronbHuk. Cymma yrios
BBIIYKJIOTO MHOTOYrojibHUKa. IIpaBuiibHbIE  MHOTOYrosbHUKH.  BnmcanHas
OKpPY>KHOCTb M ONHMCAHHAs OKPYKHOCTb IIPABMIIBHOIO MHOTOYTOJIbHHKA.

5.2. IIpsiMble U IJIIOCKOCTH B IPOCTPAHCTBE.

Ilepecekatomuecs, NapajjielibHble UM CKPELIMBAIOLIUECS  IPSIMBIC;
NEPHEHANKYJIAPHOCTh NpsIMBIX. [lapamieabHOCTh NPSIMON U IJIOCKOCTH, PU3HAKU
u  cBoicTBa. [lapamnenpHOCTP  IUIOCKOCTEM, TPU3HAKM WU CBOMCTBA.
[leprieHIUKYJISIPHOCTh ~ NPAMOM M IUIOCKOCTH, NPU3HAKM W CBOMCTBA;
NEPHEHAMKYJIAp W HAaKJIOHHAs; TeopeMa O  TpEX MNepHIeHIUKYyIspax.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM, IIpU3HAaKM M cBoMcTBa. IlapamnensHoe
npoekTupoBanue. M300paxkeHne NpoCcTpaHCTBEHHBIX (UTYP.

5.3. MHOTOTpaHHUKH.

[Ipu3ma, e€ ocHOBaHuUsA, OOKOBbIE pEOpa, BBICOTA, OOKOBasi IOBEPXHOCTb;
npsiMasi Ipu3Ma; npaBuwibHas npusma. [lapannenenunen; Ky0; ciMMeTpHuH B KyOe,
B mapamwienenunene. [lupamuna, e€ ocHoBaHue, OOKOBble pEOpa, BHICOTA,
OOKOBasi OBEPXHOCTh; TPEYroJibHAs MUpaMKia; npaBuiibHas nupamuaa. CedeHus
KyOa, mpusmbl, nupamunbl. [IpeacraBieHue O MpaBUIIBHBIX MHOTOTPAHHHUKaX
(Tetpasap, KyO, OKTadIp, TOACKAdAP U UKOCAIP).

5.4. Tena u NTOBEPXHOCTH BpAILICHHUS.

Humuanp. OcHoBaHMWe, BBICOTA, OOKOBasi MOBEPXHOCTh, 0Opa3zyrolias,
pa3Béprka. Konyc. OcHoOBaHMe, BbICOTa, OOKOBas NOBEPXHOCTh, OOpazyrouias,
pa3Béptka. lllap u cdepa, ux ceuenus.

5.5. I3MepeHune reoMeTpuiyecKux BEIUYHMH.

Benuuuna yria, rpagycHas Mepa YIyia, COOTBETCTBUE MEXAY BEIIMYMHOMN
yria ¥ JUIMHOM JTYI'M OKPYKHOCTH. YTOJI MEXIY NMPSAMBIMU B IPOCTPAHCTBE, YroJl
MEXIY NPSIMOW M IUIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTAMHM. JIMHA  OTpeska,
JIOMAaHOW, OKPYKHOCTH; NEPUMETP MHOTOYrOJIbHUKA. PaccTosiHME OT TOYKH 10
OpsIMOi, OT TOYKHM JO IUIOCKOCTH; PAcCCTOSIHUE MEXAY Iapajule]bHBIMU U
CKPELIMBAIOIINMHUCS IPSIMBIMH; PACCTOSIHUE MEX/TY MTapajlIEIbHBIMU IIJIOCKOCTSIMHU.
[Inomane TpeyrojgpHUKa, MapajieJorpamMma, TpaleluH, Kpyra, CeKTopa.
[11o1aae MTOBEPXHOCTH KOHYCA, IMIHHAPA, chepbl. O0BbEM KyDda, TPsSIMOYTOJIBHOTO
napajuienenuneaa, mupamMuibl, TPU3Mbl, HUJIMHIPA, KOHYCA, 11apa.

5.6. KoopiuHaThl U BEKTOPHI.

Koopaunatel Ha mpsMOid, JE€KapTOBbl KOOPAMHATHl HAa IJIOCKOCTH U B
npoctpaHcTBe. PopMyIia pacCTOSIHUS MEXIY ABYMsI TOUYKaMH, YpaBHEHHUE CEPHI.
BekTop, MOoy/ib BEKTOPA, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB U YMHOKEHHE
BekTOpa Ha uucio. KomnmuueapHsie BekTOpbl. Pa3znoskeHue BeKTOpa MO JIBYM
HEKOJUIMHEApHbIM BeKTOopaM. KoMIutaHapHble BEKTOpBHI. PasioxeHue mo Tpém
HEKOMIUTaHApHBbIM BeKTOopaM. KoopauHaTel BEKTOpa, CKAISIPHOE IPOMU3BEICHUE
BEKTOPOB, YI0JI M€Ky BEKTOPAMH.

6. DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEI.

6.1. DnemMeHThl KOMOMHATOPUKH.



[Toouepénupiii 1 OgHOBpEeMEHHBINH BHIOOp. DOPMyINBI YHClIa COYETAaHUN U
nepectaHoBoK. bunom HerotoHa.

6.2. DneMeHThl CTATUCTUKH.

Tabnmuunoe u  rpaduyueckoe TMpeACTaBICHHE JaHHBIX. YHCIOBBIE
XapaKTEPUCTHUKHU PSANOB JAHHBIX.

6.3. DeMeHThl TeOpUU BEPOSITHOCTEH.

BepostHocTr  coObITHII. [IpuMepbl HCHOJIB30BaHUS BEPOSATHOCTEH U
CTaTHCTUKU ITPU PEIICHUU MTPUKIATHBIX 33/1a4.
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