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Enunbiii rocygapcrBennbii 3k3amMeH o MATEMATHUKE

Koauguxarop 3j1eMeHTOB cOAep:KaHUA 110 MATEMATHKe
JJISl COCTAaBJICHUs KOHTPOJbHBIX H3MepUTeJbHbIX MaTepraioB (KUM)
eIMHOI0 roCcyAapCcTBEeHHOro 3k3amena 2009 r.



Koauduxarop 3;1eMeHTOB coep:KaHus
JJIS COCTABJICHHSI KOHTPOJbHBIX H3MEPUTEIbHbIX MATEPHUAJIOB
€/JUHOI0 IOCYAAPCTBEHHOI0 IK3aMeHa o marematuke 2009 r.

Koaudukarop cocraBieH Ha 6a3e 00513aTENbHOIO MUHUMYMa COJIEpKaHUs
cpeaHero (MOJIHOr0) U OCHOBHOIO 0o01iero odpasoBanus (mpuiiokeHus kK [Ipuka-
3am Muno6pazoBanus PO Ne 1236 ot 19.05.98 u Ne 56 ot 30.06.99).

XKupubim mpudTom BblAeNEHBl KPYIIHbIE OJIOKU COAEpKAHMSI, KOTOPbIE pa3-
OuTHI Ha OoJiee MEJKHe OJJOKHU — TeMbI (BBIACICHBI KYPCHBOM) M BOMIPOCHI COJIEP-
HKaHUSL.

Bo BTOpOoM cronb1ie yka3pIBalOTCS KOJbI BOIPOCOB COAEpX aHUs. 3aJaHUI0
IPUCBAaUBAETCA KOJ UMEHHO TOTO BOIIPOCA COJEPkAHUs, HA IPOBEPKY KOTOPOIoO B
NIEPBYIO OYEPE/Ib HAMPABIIEHO 3TO 33JIaHHUE.

EnuHb1 rocynapcTBEHHBIN 3K3aMEH MPOBOJIUTCS 10 KypCy MaTEMAaTHKH OC-
HOBHOM U CpPEHEN IIKOJIBI.

3HakoM (*) oTMEUYEHbI BOIIPOCHI COJIEPKAHUS, KOTOPbIE TPAIUIMOHHO HC-
MOJIB3YIOTCS IIPU COCTABJIICHUH OO0JI€€ CIIOXKHBIX 3aIaHUi, PEJIaraéMbIX Ha BBIITY-
CKHBIX 7K3aMeHax B 11-oM kjacce, a TakKe Ha BCTYNMTEIbHBIX 9K3aMEHaX B BY3bl.

Kon Kon
0J10Ka | KOHTPOJIU-
conep- | pyemoro Conep:xanue, mpoBepsieMoe
3aganuavu KUM
JKAHUSA | COJepkKa-
HHS
1 2 3
1 Boipa:xxeHust M npeodpa3oBaHus
1.1 Kopenv cmenenu n
1.1.1 [ToHsITHE KOPHS CTENEHU N
1.1.2 Ceoticmea KopHsi cmeneHu n
1.1.2.1 Kopens 13 npousBeieHUs U MPOU3BEACHUE KOPHEW: yIIPO-

IIAaTh BBIPAKCHHUC, HAXOAUTH 3HAYCHH BbIPAKCHUA

1.1.2.2 Kopensp 13 4aCTHOr0O M 4aCTHOE KOPHEW: YIPOILIATh BhIpaXKe-
HUE; HAXOJUTh 3HAYEHUE BBIPAKEHUSI

1.1.2.3 Kopensp u3 cTenenu u cTeneHb KOPHA: YIPOILIATh BBIPAKECHUE;
HAXOJIUTh 3HAYCHHUE BBIPAKCHUS

1.1.2.4 KopeHnb crenenn m u3 KOpHsI CTENEHU N: yIPOILIATh BhIpaKe-
HUE; HAXOJUTh 3HAYEHUE BBIPAKECHHUSI

1.1.2.5 Kopens 13 nmpou3Be/IeHUsI U 4aCTHOTO CTENEHEH: ynponiaTh
BBIPAKEHUE; HAXOIUTh 3HAUCHHE BhIPAKECHUS

1.1.2.6 Kopensp 13 npousBeIeHUs U YaCTHOTO KOPHEM: YIIPOLIATh BbI-
paK€HHE; HAXOJIUTh 3HAYEHNE BBIPAYKECHHUSI




1.1.2.7

Jpyrue KoMOMHAIIMU CBOMCTB KOPHEW CTEIIEHH N: yNpOIIaTh
BBIPQ)KEHUE; HAXOAUTh 3HAYEHUE BBIPAKECHUS

1.1.3

ToxaecTBeHHbIE TPe0Opa30BaHUs UPPALIMOHATIBLHBIX BbIpa-
YKEHHI: YIIPOIIaTh BBIPAXKEHNE; HAXOAUTh 3HAUEHUE BbIpaXKe-
HUs

1.1.4

CpaBHeHuEe KOpHEH

1.2

Cmenenb C payuUoOHAIbHbIM nokasamenem

1.2.1

[lonsiTue cTEIEHU C paduOHAJIbHBIM I10KAa3aTCJICM

1.2.2

Cesoticmea cmenenu C PAyUOHAJIbHbIM nokasamejem

1.2.2.1

HpOI/ISBCILGHI/Ie CTCIICHEH C OJNMHAKOBBIMU OCHOBAHUAMMU: VII-
POIIATh BBIPAXKCHUC,; HAXOANUTH 3HAUCHUS BBIPAKCHUA

1.2.2.2

YacTHOE CcTEIneHer ¢ OQMHAKOBBIMU OCHOBAHUSIMU: YIIPOLIATH
BBIPAKCHUE; HAXOJINTh 3HAYEHHUE BBIPAKECHHUS

1.2.23

CreneHb CTCIICHU: yHpoumarb BbIPpAKCHUC, HAXOAUTh 3HAYC-
HUSA BBIPAKCHUSA

1.2.2.4

Crenenp MMPOU3BCACHHA N HaCTHOT'O: YIIPOIIATH BBIPAKCHUC,
HaXO0OWTb 3HAYCHHEC BLIPAKCHUA

1.2.2.5

CpaBHeHHeE cTENeHEH ¢ pa3IMYHbBIMA OCHOBAHHUSIMH: HaXO-
TUTH HanOoJbIee (HauMEHbIIee); PaCIOIOKHUTh B TTOPSIKE
Bo3pactaHus (yObIBaHUS)

1.2.2.6

CpaBHeHUE pa3IMYHbIX CTENEHENW C OJUHAKOBBIMU OCHOBA-
HUSIMU: HAXOJUTh HauOoJbIlee (HauMEHbIIIEe); PacTOI0KUTh
B MOpsiIKe Bo3pacTaHusl (yObIBaHUs)

1.2.2.7

HpOI/I3BCI[eHI/Ie 1 YaCTHOE CTEIICHEH C OJMHAKOBBIMH OCHOBA-
HUAMUA: YHIPOIIATh BBIPAKCHUC,; HAXOJANUTH 3HAYCHHUC BbIPAXKC-
HUusA

1.2.2.8

Hpyrue koMOMHAIIMKA CBOMCTB CTENEHEH: yIIPOIlaTh BhIpaXKe-
HUE; HAXOAUTh 3HAYCHUE BBIPAKCHUS

1.2.3

TO}KILCCTBGHHBIG Hp606paSOBaHI/IH CTCIICHHBIX BprEDKGHHﬁ:
YIPOIIATh BBIPAXKCHUC,; HAXOJANTHh 3HAUYCHUC BBIPAKCHHU A

1.3

Jlocapughm

1.3.1

[Tonsitue norapudma

1.3.2

Cesoticmea n1o2apugmos

1.3.2.1

Jlorapudm npousBeaeHUs U CyMMa JIOrapu(MOoB: yIpoIaTh
BBIPAKEHUE; HAXOIUTh 3HAUCHHE BhIPAKECHUS

1.3.2.2

Jlorapudm 4acTHOTO U Pa3HOCTh JOrapudMoB: yIpouaTh
BBIPAKEHUE; HAXOIUTh 3HAUCHHE BBIPAKECHUS

1.3.2.3

Jlorapudm cTeneHu u Ipou3BeACHUE Ynciia U jorapudma:
yOpOIIaTh BEIPAKEHNE; HAXOIUTh 3HAYCHHUE BBIPAKCHUS

1.3.24

dopmyiia mepexoa OT OHOTO OCHOBAHUS Jorapudma K 1py-
rOMy: YIIpOIIaTh BhIpaKEHUE; HAXOUTh 3HAUCHUE BbIpaxke-
HUS




1.3.2.5

Jlorapudm mpousBeeHUS U YACTHOTO CTETICHEH, CyMMa U
Pa3HOCTH JOTapu(MOB C OJTMHAKOBHIMA OCHOBAHUSMU: YIIPO-
1IaTh BBIPAKEHUE; HAXOAUTh 3HAYCHUE BBIPAKECHUS

1.3.2.6

CyMMa ¥ pa3HOCTb JIOTapru(PMOB € pa3IUYHBIMU OCHOBAHMUSI-
MU: YIPOUIaTh BIPAXKEHUE; HAXOJIUTh 3HAUEHHUE BHIPAKCHUS

1.3.2.7

OcHoOBHOE JIOI“apI/I(i)MI/I‘IGCKOG TOKIACCTBO: YIIPOIIATh BbIpa-
KCHHC, HAXOAUTDb 3HAYCHHC BBIPAXKCHU A

1.3.2.8

Jpyrue KoMOMHAITMN CBOMCTB JIOTapU(PMOB: YIIPOIIATH BbI-
pakeHHe; HaXOJIUTh 3HAYEHUE BBIPAKCHUS

1.3.3

JlecsiTUuHBIE U HATYpaJIbHBIE TOTapU(PMBI: YIPOIIAThH BhIpa-
YKEHHE; HAXOJIUTh 3HAYEHNE BBIPAKCHHUS

1.3.4

ToxxnecTBeHHbIE MTPE0Opa3zoBaHus JIOrapU(HMUIECKUX BbIpa-
YKEHUM: YIIPOIIaTh BhIpaKEHNE; HAXOUTh 3HAUCHUE BhIpaxKe-
HUs

1.4

CtuC, KOCUHYC, MAHSEHC, KOMAHSEHC

1.4.1

[ToHsiTue cuHyca, KOCUHYCa, TAHT'€HCA, KOTAHT€HCA YUCIIOBO-
ro apryMeHTa

1.4.2

Coomuouienuss mMexHcoy mpueoHOMempudecKuMu @QyHKYUsmu
00H020 apaymeHma

1.4.2.1

OcHOBHOE TPUTOHOMCTPHUUCCKOC TOXKIACCTBO: YIIPOIIATL BbI-
PAKCHUC, HAXOJUTH 3HAUYCHNC BBIPAKCHUSA

1.4.2.2

HpOI/ISBCILGHI/Ie TAHTCHCA U KOTAHI'CHCA OJJHOI'O U TOI'O K€ ap-
T'YMCHTA: YIIPOIIAaTh BBIPAKCHUC, HAXOAUTb 3HAYCHUC BbIpa-
KCHUA

1.4.2.3

3aBUCUMOCTb MEXIY TAHT€HCOM U KOCUHYCOM OJIHOTO U TOTO
YK€ apryMEeHTa: yIIpoIaTh BBIPAKEHUE; HAXOAUTh 3HAYCHUE
BBIPAKCHUS

1.42.4

3aBUCUMOCTh MCKAY KOTaHI'CHCOM U CHHYCOM OAHOI'O X TOI'O
JKC apryMmeHTa: yrpoumarb BhIPpAKCHNC, HAXOAUTb 3HAYCHUC
BBIPAKCHUA

1.4.2.5

Jpyrue KoMOMHAIIMN COOTHOILICHUI MEXKy TPUTOHOMETPH-
YeCKUMHU (DYHKIIMSIMU OJTHOTO U TOTO K€ apryMeHTa: yIpo-
1IaTh BBIPAXKEHUE; HAXOIUTh 3HAYEHUE BBIPAKECHHUSI

1.4.3

Dopmynvl crodxceHus

1.4.3.1

CI/IHYC CYMMBI U Pa3HOCTHU: YIIPOIIAaTh BBIPAKCHUC,; HAXOANUTDH
SHAYCHHUC BBIPAKCHUA

1.4.3.2

KocuHyc cyMMBI M pa3HOCTH: yIPOILATh BBIPAKEHHE; HAXO-
JUTh 3HAYEHUE BBIPAKEHUS

1433

TaHreHc cyMMBbI M Pa3HOCTH: YIIPOIIATh BBIPAKEHUE; HAXO-
JUTb 3HAYCHUE BBIPAKECHUS

1.4.4

Cneocmsus uz hopmyn cnodxcenust

1.4.4.1

CuHyc TBOMHOIO yrja: yIpollaTh BbIPaKEHHUE; HAXOIUTh
3HAYCHHE BBHIPAKCHUS

1.44.2

Kocunyc TBOMHOrO yria: ynpomarhb BRIPaKEHHUE; HAXOIUTh
3HAYECHUE BBIPAKECHUS




1.443

TaHrenc JBOMHOIO yrya: ynpouarh BIPaXKEHNUE; HAXOIUTh
3HAYECHUE BBIPAKECHUS

1.4.5 ®opMyJibl IPUBEACHUS: YIIPOIIATh BbIpAXKEHUE; HAXOUTh
3HAYEHUE BBIPAKECHHUS
1.4.6 ToxxaecTBeHHbIE TPEOOPA3OBAHUS TPUTOHOMETPUUYECKHUX BbI-
PaXXEHUI: YIIpOIaTh BBIPAKEHNE; HAXOAUTh 3HAUEHUE BbIpa-
KEHUS
1.5 IIpoepeccuu
1.5.1 Apughmemuuecxas npozpeccus
1.5.1.1 @®opMyJIbl 00ILIETO WIEHAa U CyMMBl 71 IEPBBIX YWIEHOB apHU)-
METHUYECKON MpOTrpeccuu: pemaTh 3a7ayd C NPUMEHEHHEM
dbopmyn
1.5.1.2 TekcToBble 3alaud C MPAKTUYECKHM COAEP)KAaHUEM Ha HC-
MOJIb30BaHUE apU(PMETHUECKON MPOTPECCUU: pelaTh 3aJauu
C MPUMEHEHHEM (OpMYIT
1.5.2 ['eomempuueckas npocpeccus
1.5.2.1 ®opmysbl 001IEro YieHa U CyMMBl 7 TIEPBBIX YJICHOB I'€O-
METPUYECKON MPOrpEeCCHH: PelIaTh 3aJadd C NMPUMEHEHHEM
dbopmyn
1.5.2.2 TekcToBbIE 3amaud C MPAKTUYECKHM COAEp)KAHUEM Ha HC-
M0JIb30BaHUE FEOMETPUUYECKON MPOTPECCUU: PeIaTh 3aJa4uu C
npuMeHeHueM hopMy
2 YpaBHeHHs U HEPABEHCTBA
2.1 YpaBHEHUS C OJHOM IEPEMEHHOU
2.2 PaBHOCHIIBHOCTh ypaBHEHMIl: pacliO3HABaTh PABHOCHJIBHBIE
ypaBHEHUSI
2.3 Obwue npuemvl peuwieHus ypasHeHUll
2.3.1 Pa3znoowcenue na muoorcumenu:
2.3.1.1 HpparnmonanbHble ypaBHEHHS: pellaTh;, peliarh U OTOUpaTh
KOPHHU M0 33IJAHHOMY YCJIOBHIO
2.3.1.2 Tpuronomerpruyeckue ypaBHEHUS: peIIaTh; pemaTh U 0TOU-
paTh KOPHU I10 33JaHHOMY YCJIOBUIO
2.3.13 [Toka3aTenbHblE ypaBHEHUS: PeIlIaTh; peliaTb U OTOUPAThH
KOPHH 110 33/IaHHOMY YCJIOBHUIO
23.14 Jlorapudmuyeckue ypaBHEHMs: pellaTh; peliartb U oTOUpaTh
KOPHH 10 33IaHHOMY YCIJIOBHUIO
2.3.2 3amena nepemeHHOU.
2.3.2.1 HpparmonanbHble ypaBHEHUS: pelllaTh; pelIaTh U OTOUPATh
KOPHHU M0 33IJAHHOMY YCJIOBHIO
2322 TpuroHomerpruyeckue ypaBHEHUS: peIIaTh; pemaTh U 0TOU-
paTh KOPHHU I10 33JaHHOMY YCJIOBUIO
2323 [Toka3aTenbHblE ypaBHEHUS: PeIlIaTh; peuiaTh U1 OTOUPAThH
KOPHH 110 33/IaHHOMY YCJIOBHUIO
2324 Jlorapupmuyeckre ypaBHEHUs: pelIaTh; pemaTh 1 OTOUpaTh

KOpPHH 110 3aJaHHOMY YCJIOBHIO




2.3.3

Hcnonvzosanue ceoiicms gynkyuii:

2.33.1

HppaunoHanabHble YpaBHEHHUsSI: pelllaTh; peliaTb U OTOUpaTh
KOPHH I10 3aIaHHOMY YCIIOBUIO

2332

TpuroHomerpruyeckue ypaBHEHUs: pellaTh; pemaTh U 0TOu-
paTh KOPHHM 10 33JIaHHOMY YCJIOBHUIO

2333

[TokazaTenbHbIC ypaBHEHUS: PEIlIaTh; periaTh ¥ OTOUPAThH
KOPHH 110 33JIJAHHOMY YCJIOBHIO

2334

JlorapumMuyeckue ypaBHEHUS: pelIaTh; periarb 1 OTOUpaTh
KOPHH 10 33/IaHHOMY YCJIOBHIO

2.3.4

Hcnonvzosanue epagukos:

234.1

HppaunoHanabHble YpaBHEHHUSI: pelllaTh; peliaTb U OTOMpaTh
KOPHH I10 3aIaHHOMY YCIIOBUIO

2342

TpuroHomerpruyeckue ypaBHEHUs: peliaTh; pemaTh U 0TOu-
paTh KOPHHM 10 33JIaHHOMY YCJIOBHUIO

23423

[TokazaTenbHbIC ypaBHEHUS: PEIllaTh; periaTh U OTOUPAThH
KOPHH 110 33/IJAHHOMY YCJIOBHIO

2344

JlorapudmMuyeckue ypaBHEHUS: pelaTh; perarb 1 OTOUpaTh
KOPHH 10 33/IaHHOMY YCJIOBHIO

2.4

Pewenue npocmeuiwiux ypasnenui

2.4.1

Pewenue uppayuonanvrnvix, mpueconomempuieckux, noxkasa-
MENbHLIX U 102aPUPMULECKUX YPAGHEHUU

24.1.1

Pemenune uppanmoHanbHbIX YpaBHEHHUN: pEIATh; pelIaTh U
0oTOMpaTh KOPHH MO 33JIAHHOMY YCIJIOBHUIO

24.1.2

Pemenne nokasaresnbHbIX YpaBHEHUI: peLIaTh; PEIIATh U OT-
OHMpaTh KOPHU MO 3aJaHHOMY YCJIOBUIO

24.13

Pemenne norapudmuueckux ypaBHEHHI: peliaTh; pemarb u
0TOMPATh KOPHHU 110 33JAHHOMY YCJIOBUIO

24.14

Pemenue TpuroHOMEeTpUYECKUX ypaBHEHMI: o0mias popmyia
peleHus ypaBHEHUH sin x=a, cos x=a, tg x=a: peuarb; pe-
IaTh ¥ OTOMPATh KOPHHU IO 33IaHHOMY YCIIOBHIO

2.4.2

Hcnonvzosanue HecKOIbKUX NPUEMO8 Npu petueHuu ypasHe-
HUl

24.2.1%

Hcnonp30BaHne HECKOJIBKUX ITPUEMOB IIPH PELIEHUN Uppa-
[IMOHAJIbHBIX YPaBHEHHI: pelIaTh; pemarh ¥ OTOMpaTh KOPHU
110 33JAaHHOMY YCJIOBHIO

2.4.2.2%

Hcnonp30BaHnEe HECKOJIBKUAX ITPUEMOB MPH PEIIEHUH TPUTO-
HOMETPUYECKHUX YPaBHEHUI: pellaTh; pemarb 1 OTOUPaTh
KOPHH I10 3aIaHHOMY YCIIOBUIO

2.4.2.3%*

Hcnonb3oBaHue HECKOIBKUX IPUEMOB MPU PEIICHUH MTOKa3a-
TEJIbHBIX YPaBHEHUI: pelllaTh; pelaTh U OTOMPATh KOPHU IO
3aIJaHHOMY YCJIOBHUIO

2.4.2.4%*

Hcrnonb30BaHNE HECKOIBKUX IPUEMOB MPH PELLIEHUH JIOTA-
pUPMUYECKHX YPaBHEHUI: pelaTh; pelaTh 1 OTOMpaTh Kop-
HU 110 33IaHHOMY YCJIOBHUIO




2.4.3*

Pemenne kKOMOMHUPOBaHHBIX YpaBHEHU (HapuMmep, noka-
3aTeJIbHO-JIOrapU(PMUUECKUX, TOKA3ATEIBHO-
TPUTOHOMETPUUECKHX): PEIIATh; pelIaTh U OTOMpaTh KOPHU
110 33IaHHOMY YCJIOBHUIO

2.4.4%*

ypaBHCHI/IH, CoACpKamMuUe NMEPpEMCHHYIO0 IO 3HAKOM MOAYJIA:
pelIaTh, pCIaTh U OT6I/IpaTI> KOPHMH 110 3a]TaHHOMY YCJIOBHIO

2.4.5%

VYpaBHeHuUs ¢ TapaMeTpaMu: pelaTh; peuiaTh 1 OTOUPATh
KOPHHU M0 33IAHHOMY YCJIOBHUIO

2.5

Cucmemvl ypasHeHuti ¢ 08yMs nepemMeHHbIMU

2.5.1

CI/ICTCMI)I, CoACPIKAMC OAHO UIIN JIBA UPPALIMOHAIIbHBIX
YPaBHCHU:A: pClIaTh, HAXOAUTHb PCIICHMWS 110 3aJITaHHOMY YC-
JJOBHIO

252

CI/ICTCMBI, cocpiKamue OAHO NI IBaA TPUTOHOMCTPHYCCKHUX
YPaBHCHUA: PCIIaTh, HAXOJAUTH PCIICHHUA 110 3aJdaHHOMY YC-
JJOBHIO

253

CI/ICTCMI)I, COACPIKAIIMC OAHO MJIN JIBA IIOKA3aTCIbHBIX YpaB-
HCHM . pCllaTh, HAXOAWTHb PCHICHUSA 110 3dJTaHHOMY YCJIOBHIO

254

Cuctemsl, cofiepsKaIife 0OJAHO WX ABa JIOTapU(PMUIECKIX
YPaBHEHHMS: PeIIaTh, HAXOAUTH PEIICHHUS 110 3aJaHHOMY yC-
JIOBUIO

255

Hcnonb3oBanue rpaduKoB NpH pelIEHUH CUCTEM: PEIlIaTh,
HaxXOJIMTh PEUICHUS I10 33 JTaHHOMY YCJIOBHIO

2.5.6*

CucreMsl, coJiepKalliie ypaBHEeHHUs pa3HOro BUa (Mppao-
HaJbHBIC, TPUTOHOMETPUUECKHE, TOKAa3aTEIbHbIE, JoTapud-
MUYECKHE): pellaTh, HAXOAUTh PEIICHUS 110 3aJaHHOMY YCJIIO-
BHIO

2.5.7*

Cucrembl ypaBHEHUH ¢ TapaMeTPOM: peliaTh, HAXOAUTh pe-
LIEHUS 110 3aJAHHOMY YCIIOBHUIO

2.5.8%

Cucremsl, cozepKaniyue OJHO WK BA PAllMOHAIBHBIX yPaB-
HEHHsI: pellaTh, HAXOAUTh PEUIEHHUS 110 3aJAHHOMY YCIIOBHIO

2.6

Hepasencmea ¢ 00noU nepemerHol

2.6.1

PaHI/IOHaJIBHBIC HCPABCHCTBA: PCIIATh, HAXOAUTH PCIICHUA 110
3aJaHHOMY YCJIOBHIO

2.6.2

[Toka3aTenpHbIC HEPABEHCTBA: PELIATh, HAXOAUTh PELICHUS
110 3aIaHHOMY YCJIOBHIO

2.6.3

Jlorapudmuyeckue HepaBeHCTBA: pPellaTh, HAXOIUTH pelie-
HU 110 3aJAaHHOMY YCIJIOBHIO

2.64

Hcnonb3oBanue rpadukoB Ipy pelieHUU HEPABEHCTBA: pe-
11aTh, HAXOJAUTh PELICHUS MO 33JaHHOMY YCIIOBHUIO

2.6.5%

HepaBeHCTBa, coacprKamue NCpEeMCHHYTO 1101 3HAKOM MOAY-
JuI peliaThb, HAXOAWUTHh PCHICHUA 110 3aJAHHOMY YCJIIOBHIO

2.6.6*

HepaBeHcTBa ¢ mapaMeTpoM: pelaTh, HAXOAUTh PELICHUS 110
3aJaHHOMY YCIJIOBHUIO

2.6.7

Pemenue KOMGI/IHI/IpOBaHHBIX HCPABCHCTB: PCIaTh, HAXOAUTDH
pCICHUA 110 3a/TaHHOMY YCJIIOBHUIO




2.7*

Cucmemwi HepaeeHcme

2.8* CosoxkynHocmb HepageHcms
2.9% Jloxazamenvcmeo HepageHcms
3 DyHKUMHU
3.1 Yucnosvle hynkyuu u ux ceoiicmasa
3.1.1 Obnacms onpedenerusi PyHKYuu:
3.1.1.1 TpuronomeTpudecKkoii: HAXOIUTh MO GopmyJie
3.1.1.2 ITokazatenbHOM: HAXOIUTh 1O (popMmyIie
3.1.1.3 Jlorapudmuyeckoii: HaX0IUTh MO GopmyIie
3.1.1.4 KopHst ueTHOM cTeneHu: HaxoauTh 10 hopmyJie
3.1.2 Mmuoocecmso 3nauenui hynkyuu:
3.1.2.1 TpuroHomeTpruyeckon: HaX0IUTh 1O hopMyIIe
3.1.2.2 [TokazaTenpbHON: HAXOAUTH MO PopMyJie
3.1.2.3 JlorapudmMuyeckoii: HaxXoIuTh MO hopmyIe
3.1.2.4 PanmonanpHOM: HaxX0auTh MO GopmyIie
3.1.2.5 KopHs crenenu n.: HaXoauTh 1o hopmyie
3.1.2.6 CrenenHol (hYHKITMU: HAXOAUTH 110 hopmyJie
3.1.3 Henpepvisnocms ¢hynkyuu
3.1.4 Ilepuoouunocmo hynkyuu.:
3.14.1 CuHyca: HaXOIUTh HAMMEHBIINHN MMOJOKUTEIbHBIN IEPUOT
3.14.2 Kocunyca: HaxoauTh HAMMEHBIINN MOJIOKUTEIbHBIN EPUO]T
3.143 TaHreHca: HAXOJIUTh HAUMEHBIINI MTOJI0XKUTEIBHBIN EPUOJT
3.144 KoTanrenca: HaxoauTh HAMMEHBIINUN MOJOKUTEIBHbBINA MEPU-
on
3.1.5 YeTtHOCTh (HEYETHOCTD) (DYHKIIMH: PACIIO3HABATH, UCIIOIB30-
BaTh CBOICTBA MPU PEUICHUH 3a7a4
3.1.6 Bospacmanue (yovieanue) ¢hynkyuu.:
3.1.6.1 TpuroHoMeTpuueckoii: pacro3HaBaTh BO3pacTarouryto (yobi-
BAIOINIY10) (YHKITUIO; HAXOJIUTh MPOMEKYTKH BO3pACTaHUS
(yObIBaHMs) GyHKUIUU
3.1.6.2 [TokazatenbHOM: pacno3HaBaTh BO3pacTarolyo (yObIBaro-
11y10) GYyHKINIO; HAXOUTh MPOMEKYTKH Bo3pacTanus (yObI-
BaHMS) QyHKIIMN
3.1.6.3 Jlorapudmuyeckoi: pacrio3HaBaTh Bo3pacTaromyo (yobl-
BAIONIY10) (DYHKIIUIO; HAXOJIUTh MPOMEKYTKH BO3PACTAHUS
(yObIBaHMs) QyHKUIUU
3.1.7 Oxecmpemymol pyHKyUU
3.1.8 Haubonvuee (naumenvuiee) snauenue ynxyuu.
3.1.8.1 TpUroHOMETpUUECKOW: HAXOAUTh AHATUTUYECKHU
3.1.8.2 [Toka3aTrenbHOM: HAXOAUTh AHAJIUTUYECKHU
3.1.8.3 JlorapndmMuyeckoi: HaX0IUTh AHAJTTUTHIECKU
3.1.9 Oepanuuennocmo QyHKYUU.
3.1.9.1 TpUrOHOMETPUUECKOW: YCTAHABIMBATh AaHAIUTUYECKHU
3.1.9.2 ITokaszaTenpHON: yCTaHABIMBATh AHAIUTUYECKHU




3.1.9.3 JlorapudmMuyeckoi: yCTaHaBINBATh aHATUTHICCKU
3.1.10 Coxpanenue 3Haxa yHKyuu:
3.1.10.1 TpUrOHOMETPUUECKON: HAXOAUTD IPOMEKYTKH 3HAKOIIOCTO-
SIHCTBA
3.1.10.2 | Tloka3zaTeapbHOW: HAXOAUTH MPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.1.10.3 Jlorapupmuyeckoi: HaXOIUTh TPOMEKYTKU 3HAKOTIOCTOSH-
CTBa
3.1.11 Ces13b MmedicOy ceolicmeamu QyHKYUU u ee epaguxom
3.1.11.1 Ob6nacTh onpeneneHusi YHKIMH: ONPELISTh M0 rpapuKy
3.1.11.2 | MHOXecTBO 3HAUeHHIN (PYHKIMU: ONPENIESATh N0 rpaduKy
3.1.11.3 HenpepbiBHOCTD PyHKIMH: ONPENETATh MO rpaduKy
3.1.11.4 | IlepuoguyHocTh GYHKIUHU: ONIPEACIATh 110 Tpaduky
3.1.11.5 | YerHocTh (HEUETHOCTH) DYHKIIMU: ONPENIETSATH O rpaduKy
3.1.11.6 | Bospactanue (yObiBaH#e) QyHKIMHU: ONPEAEISATH MO rpaduKy
3.1.11.7 | Dxctpemymbl (YHKIIUU: ONPEAETATh MO rpaduKy
3.1.11.8 | HauOounpiuee (HaumMeHblIee) 3HAYCHUE (PYHIIUU: ONPEIEIISTh
1o rpaguky
3.1.11.9 OrpaHn4eHHOCTh (DYHKIIMU: ONPEIEIATh M0 IpaduKy
3.1.11.10 | Coxpanenue 3HaKa (QYHKIIMH: ONPEALISTH MO TpaduKy
3.1.11.11 | Pacno3naBanue rpadMKoOB dJ€MEHTAPHBIX QYHKIIUNA U UX
CBOMCTB: ONPENETATh 0 rpaduKy
3.1.12 3nauenus gynxyuu:
3.1.12.1 TpUroHOMETpUYECKON: HAXOAUTh U CPABHUBATH 3HAYCHUS
3.1.12.2 | Tloka3arenpHOW: HAXOAUTh U CPABHUBATh 3HAYEHUS
3.1.12.3 Jlorapudmudeckoii: HaXOIUTh U CPAaBHUBATH 3HAYCHUSI
3.1.12.4 | PaunoHaJIbHOWN: HAXOJIUTh U CPABHUBATh 3HAUYCHUS
3.1.13% Ceovicmesa (3.1.1 - 3.1.10) croscnvix ¢hynxyuti
3.1.13.1 Hynu byHKIIMN: HAXOAUTh aHAIUTUIECKU
3.1.13.2 | OGnactb onpeaesieHus CI0XKHbIX QYHKIUN
3.1.13.3 | HauOoubliee (HaMMeHblIEE) 3HAYCHHUE CII0KHOU (PYHKIIMU
3.2 lIpouszeoonas pynxyuu
3.2.1 I'eoMeTpruecknil CMBICII POU3BOIHON: HAXOAUTDH YIJI0BOU
Ko2(pHUIIMEeHT KacaTeIbHOM, TAHIeHC yIJIa HaKJI0HA Kaca-
TEJIbHOM, YTOJ1 HAKJIOHA KACaTEJIbHOU
3.2.2 I'eomeTpuuecknii CMBICI MPOU3BOAHON: HAXOAUTH 3HAYEHUE
IPOU3BOJIHOM 1O rpaduky GyHKINUU
323 ['eomeTpudecKknii CMBICI IPOU3BOJAHON: HAXOANUTH YIJIOBOM
K03 (PULIMEHT KacaTeIbHOW, TAHT€HC YIJIa HaKJIOHA Kaca-
TEIbHOM, YTOJ HAKJIOHA KacaTelIbHOM 1o rpaduKy Mpou3BO-
HOU
3.2.4 OuU3NYECKHU CMBICI MPOU3BOIHOM: HAXOJUTh CKOPOCTh Tea
IpY HEPABHOMEPHOM JIBH)KEHUH
3.2.5 Tabauya npou3e00HbIX.




3.2.5.1

Tpuronomerpudeckue GyHKIIMHN: HAXOANUTh; BEIUUCIISTH 3HA-
YEHUE NMPOU3BOTHON B TOUKE

3.2.5.2

[Toka3zaTtenbHast GyHKUMSA: HAXOAUTH; BBIUMCISATH 3HAUCHUE
IIPOU3BOJHON B TOUKE

3.2.53

.HOI‘apI/I(I)MI/I"IGCKaH q)YHKIII/I}I: HaXOAUTb, BBIYHUCIIATE 3HAYC-
HUC HpOHBBOI{HOﬁ B TOYKC

3.2.6

[TpousBogHast CyMMbI IBYX (PYHKITUI: HAXOUTh; BHIYUCIIATH
3HAYEHHUE TPOU3BOJHOM B TOUKE

3.2.7

[IpousBoaHas mpon3BeaeHUs ABYX (PYHKIIMIA: HAXOIUTh; BbI-
YUCJIATh 3HAYEHUE ITPOU3BOTHON B TOUKE

3.2.8

[IpousBoaHas 4aCTHOTO ABYX (PYHKIMI: HAXOUTh; BHIYKC-
JSITh 3HAYEHUE ITPOU3BOTHON B TOUKE

3.2.9

[TpousBoaHast QyHKIMH BHIA
y= f(ax+b) : HAXOUTh; BEIYUCIISITH 3HAUCHUE TIPOU3BOTHOH B
TOUKE

3.2.10*

[TpousBoaHas CIOKHBIX (QYHKIHMI: HAXOAUTH; BEIYUCISATH
3HAYEHHUE TPOU3BOJHOM B TOUKE

3.3

Hccnedosanue (hynkyuii ¢ nOMOWbio NPOU3B0OHOL

3.3.1

HpOMC)KYTKI/I MOHOTOHHOCTH: HAXOAUTh aHAJIUTHUYCCKU

3.3.2

[IpomexyTKH MOHOTOHHOCTH: HaXOAUTh IO TpaduKy Mpoun3-
BOJHOM

3.3.3

DKCTpeMyMbl QYHKIIMH: HAXOJAUTh AHAJIMTUYECKU

3.34

Touku sKCTpeMyMOB (DYHKIIMHN: HAXOJUTH 1O TpaduKy mpo-
V3BOJTHOU

3.3.5

HauOounbiee 1 HauMeHpLIee 3Ha4YeHUsT PYHKIMU: HAXOJUTh
AHAJIMTUYECKU

3.3.6

Touku, B KOTOPBIX (QYHKLHS TOCTUTAET HAUOOJIBILIErO WU
HAaMMEHBIIETro 3HAYeHUSI: HAXOAUTh MO rpauKy MpOU3BO/I-
HOU

3.3.7!

ITocTpoenue rpadgukoB GhyHKIUH

3.3.8

Penrenne TeKCTOBBIX 3a/1a4 HA HAXO0XKICHUE HAMOOIBILIETO
(HaMMEHBIIIETO) 3HAYEHHUS BEIMUUHBI C TTOMOIIBIO TTPOU3BO/I-
HOU

3.4

Ilepsoobpasnas

34.1

[TepBooOpa3Has cyMMbl GyHKUUNA: HAXOAUTH OOIIMIA BUJ TIEp-
BOOOPAa3HOI; HAXOAUTH IEPBOOOPA3HYIO, YAOBICTBOPSIOILYIO
3aJIaHHBIM YCIIOBUSM

34.2

[TepBooOpa3zHas npousBeieHrs PYHKIIMU HA YHUCIIO: HAXOAUTh
oO1uit BUJ NepBoOOpa3HOil; HAXOJUTH IEPBOOOPA3HYIO,
YIOBJIETBOPSIOIIYIO 33JIAHHBIM YCIOBUSIM

343

3ajada o MJIoIAAU KPUBOJIMHEWHON Tpaneunn: HaX0IUTh
IJIOIIab KPUBOJMHENHON Tpaneuuu

! Jlanmp1ii 2memMeHT conepxanus B Bapuantax KM He mpoBepsercs
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Yucjaa v BLIYUCJICHUSA

4.1 IIpoyenmoi
4.1.1 OCHOBHBIE 3a7]Ja4¥ HA MPOLIEHTHI: HAXOUTh ITPOLIEHT YUCIIA,
YKCJIO MO €ro MPOLUEHTY; MPOLUEHTHOE OTHOIIEHUE
4.2 IIponopyuu
4.2.1 OCHOBHOE CBOMCTBO IPOIMOPILUU: IPUMEHSTh MPU PEUICHUU
3aaa4
4.2.2 [IpsAMO MPONOPLUMOHAIBHBIE BEIUYMHBL: PEIIATH 33a1a41
4.2.3 OOpaTHO NPONOPLHMOHAIBHBIE BEJIMYMHBI: PELIATh 33141
4.3 Pewenue mexcmoswvix 3a0au
4.3.1 3aauu Ha IBUKEHUE
4.3.2 3ajaun Ha paboTy
433 3a7a4u Ha CJIO’KHBIE TPOIIEHTHI
4.3.4 3amaun Ha ACCATUYHYIO (OPMY 3alMCH YHCIia
4.3.5 3ajady Ha KOHIEHTPALUIO CMECH U CIIaBa
5 I'eomeTpuuyeckue purypsol 4 ux csoucrea. U3mepenue reo-
METPUYEeCKHX BeJHMYNH
5.1 Ipusnaxu pasencmea u nooodbus mpey2onvhuxkos. Pewenue
mpeyzonvHukos (Cymma yenoe mpeyeonvuuka. Hepasencmeo
mpeyzonvHuka. Teopema [lugpacopa. Teopema cunycos u
meopema Kocunycos). [Llnowaob mpeyeonvruuka. Ilpumensmeo
VKA3AHHbIE JJIeMEHMbL CO0EPHCAHUS NPU PeuleHuy 3a0ay
5 Mnuoeoyeonvnuku. Ilpumenams ykazauuwle 21eMeHmMyl CO-
' 0epoIcanusi npu peulenuu 3a0ay
5.2.1 [Tapayesorpamm, ero BuAsl. [lnomans napannenorpamma
52.2 Tpaneuus. Cpeansis aunus tpanenuu. [lnomans Tpanenuu
5.2.3 [IpaBubHBIE MHOTOYTOJIbLHUKH
5.3 Oxpyoicnocmo. [Ipumenams yKazanHvle d/leMeHmbl CO0epHCa-
HUs NpU peulenuu 3a0ay
5.3.1 KacarenbHast K OKpy>KHOCTH U €€ CBOMCTBA. L{eHTpasibHbIN 1
BIIMCAaHHBIN yribl. JInnHa oKkpykHOCTH. Ilmomanes kpyra
5.3.2 OKpY’KHOCTb, ONMUCAHHAs OKOJIO TPEYTOJIbHHUKA
5.33 OKpyX HOCTb, BIICAHHAS B TPEYTOJIbHUK
534 KoMOuHaIus okpy>KHOCTEH, OIMCAHHOW U BIIUCAHHOM B Tpe-
YTOJIbHUK
54 Pasuvie sexkmopwi. Koopounamur éexkmopa. Cnosicenue ex-
mopos. Ymuooicenue ekmopa Ha 4ucio. Yeon mexncoy eekmo-
pamu. Cranspnoe npouszgeoenue 6ekmopos. llpumensams yka-
3aHHble DNeMEeHMbl CO0ePIHCAHUS NPU PeUeHUU 3a0aY
5.5 Mmnoeoepannuku. Ilposooums dokazamenvhbie paccyiHcoeHus

U 8bIHUCTIAMb SHAYEHUA ceoOMempPUUEeCKUX 6eTUYUH
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5.5.1 llpusma
5.5.1.1 CeueHue npu3Mbl IIOCKOCTHIO. 110111816 OOKOBOM U MOTHOMN
MOBEPXHOCTHU Npu3Mbl. O0BEM MPU3MBI
5.5.1.2 Yroa Mexly NpAMOMl U TIIOCKOCTBIO
5.5.1.3 Yroa Mex1y IIOCKOCTSIMH
5.5.1.4* | Yron Mexly CKpeIMBaOLIMMUCS IPSIMBIMU
5.5.1.5* | PaccTostHue MEXIy CKPENIMBAIOIIUMHUCS TPSIMBIMU
5.5.1.6 PaccrosiHue oT TOUKM 10 NpsIMOM
5.5.1.7 PaccTossHue OT TOUKHU 710 INIOCKOCTH
5.5.1.8 B3anMHO€ pacnonoKeHue npsiMbIX
552 Hupamuoa
5.5.2.1 CedeHue nmupaMu/ibl IJIOCKOCTHIO. Y ceUeHHas NupaMua.
[Tnomans 6OKOBOW M MOJHOM NOBEPXHOCTH UpaMuabl. O0b-
€M TTUPaMU/IbI
5.5.2.2 Yroa Mex1y NpssMOM U INIOCKOCTBIO
5.5.23 Yroa Mexly INIOCKOCTSIMU
5.5.2.4%* YT0JI MEXTYy CKPEIIMBAIOIMMHUCS TPSIMBIMU
5.5.2.5* | PaccTostHME MEXIY CKPEUIMBAIOIIUMHUCS NPSIMbIMU
5.5.2.6 PaccTrosiHME OT TOYKH 10 IPSIMOU
5.5.2.7 PaccTostHue OT TOYKH A0 INTIOCKOCTH
553 IIpasunvuvie muozoepannuku. Ceuenue niockocmowio. 1lno-
waob 60K08oU U noanou nogepxuocmu. Obvem
5.6 Tena epawenus. Ilposooums dokazamebHvie pacCyHcOeHUs
U 8LIYUCTISIMb 3HAYECHUS 2e0MEMPUUECKUX GeIUYUN
5.6.1 LIpsimot kpy2080U YUIUHOP
5.6.1.1 Ceuenne MWIMHAPA MIOCKOCTHIO. [1o1maas 60KOBOM U MOJI-
HOM moBepxHocTel nuauHapa. O0beM IWIHHIpA
5.6.1.2 Yroa Mexly NpsMO# U TIIOCKOCTBIO
5.6.1.3 Yroa Mexly III0CKOCTSIMU
5.6.1.4* | Yron Mexly CKpeIMBaOLMMUCS PSIMBIMU
5.6.1.5* | PaccTostHue MEXIy CKPENIMBAIOIIUMHUCS TPSIMBIMU
5.6.1.6 PaccrosiHue OT TOUKH 10 PSIMOU
5.6.1.7 PaccTossHue oT TOUKH 10 TNIOCKOCTH
5.6.2 IIpsimoil kpy20801i KOHYC
5.6.2.1 Ceuenue m10cKocThio. YceueHHbld konyc. [lnomans 6oko-
BOM W MOJTHOM MoBepXHOCTeH KoHyca. O0beM KoHyca
5.6.2.2 Yros Mexay IPSIMOU U IIIOCKOCTBIO
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5.6.2.3

VYron MCIKAY INIIOCKOCTSAMU

5.6.2.4* | Yron Mexly CKpelMBaOUMMUCS MPSIMBIMU
5.6.2.5* | PaccTosiHME MEXIY CKPEUIMBAIOIUMHUCS NPSIMbIMU
5.6.2.6 Paccrostnue oT TOUKHM 10 psAMOn
5.6.2.7 PaccTostnue OT TOYKH A0 INIOCKOCTH
5.6.3 Ilap u cpepa. Ilnowaow nogepxnocmu. Obvem wapa
5.7 Kombunayuu men. Ilposooums doxazamenvuwle paccyrcoe-
HUSL U 8bIYUCTAMb 3HAYEHUSL 2e0MeMPUYECKUX GeIUYUH
5.7.1%* KoMOuHamm MHOTOIrpaHHUKOB
5.7.2* KoMOuHanuu ten BpaieHus
5.7.3* KoMOuHanmm MHOTOIrpaHHUKOB U TEJl BpalleHUs!
6 JjeMeHTbl KOMOMHATOPUKH, CTATUCTUKH, TEOPUHU BEPO-
ATHOCTEH
6.1 [Ipocreiinue KOMOMHATOPHBIE 3a7]a41: PEIICHUE TTPOCTEHIITNX
KOMOMHATOPHBIX 3a4a4
6.2 BeposiTHOCTH COOBITHIA: BRIUUCIICHUE BEPOSITHOCTU COOBITUI
Ha OCHOBE I0JICYETA YUCJIA HCXO/I0B
6.3 Pemenue mpakTuyeckux 3ajay: aHaJIU3 AUarpamMmm u rpadu-

KOB, aHAJIN3 WH(OPMAITMU CTATUCTHYECKOTO XapakTepa
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