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Enunsiii rocynapcrsennsiii sk3amed no MATEMATHUKE

Koauguxarop
aneMeHToB conepxkanus no MATEMATHUKE
JUISL COCTABJICHUSI KOHTPOJIBHBIX U3MEPUTEIIbHBIX MATEPUATIOB ISl MPOBEACHUS
€UHOI0 TOCYAapCTBEHHOTO 3k3ameHa B 2016 roxy.

Koagudukarop 371eMEHTOB COAEP)KAHUS JUISS COCTABICHHUS KOHTPOJBHBIX
U3MEPUTENBHBIX MaTepuanoB EI'D 1o wmaTreMaThke COCTaBJIE€H Ha OCHOBE
O06s13aTeIbHOTO MUHUMYMa COJIEP)KaHUSI OCHOBHBIX OOpPa30BaTEbHBIX MPOrpPaMM
K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB CPEIHEN LIKOJIbI

Koaudukarop 31eMEeHTOB coaepkaHUs MO BCEM pasjieiaM BKJIIOYAeT B cels
AJIEMEHTHl COJAEpPKAHMSI 3a Kypc cpeAaHel wmikoyibl (0a30Bbli  ypOBEHb) U
HEOOXOMMbIE 3JIEMEHTHI COAEPKAHMS 32 KypC OCHOBHOMN LIKOJIBI.

B nepBoM cronbue Tabiuibl yka3zaHbl KOJbI pa3iesioB U TeM. Bo BTOpoM
CTOJIOIIE yKa3aH KOJI COJEpXaHusi paszziena (TeMbl), JJIs1 KOTOPOTO CO3A0TCs
POBEPOYHbBIE 3aJJaHMS.

Kox
Kox | koHTpoM | Di1eMeHTHI coep:KaHusl, IPOBepsieMble 3aJaHUSIMH
pasaeJia | -pyeMoro IK3aMEHANMOHHOM padoThI
3JIeMEeHTA
1 Auredpa

1.1 Yucna, kKopnu u cmenenu
111 [lenbie uncna
11.2 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesieM
1.1.3 JIpoOu, MpoIeHTHI, palimoHaIbHbIC YUCIIa
1.14 CreneHs C 1eabIM II0Ka3aTeIeM
1.15 Kopens crenenu N > 1 u ero cBoiicTBa
1.16 CreneHb ¢ pallMOHAJIBHBIM ITI0KA3aTEJIEM U €€ CBOMCTBA
11.7 CBoiicTBa CTENEHU C ACHCTBUTEIbHBIM MIOKA3aTeJIeEM

1.2 OcHo8bl mpuzoHomempuu
121 CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT'€HC MPOU3BOJIBHOTO

yria
122 Panuannas mepa yria
1.2.3 CuHHyC, KOCHHYC, TAHT'€HC U KOTAHIT€HC YnCcia
1.24 OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA
1.2.5 @opMyJIbl IPUBEICHHUS
126 CuHYyC, KOCUHYC ¥ TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX
yIJI0B

1.2.7 CuHYC 1 KOCHHYC JIBOMHOTO yIJia

1.3 Jozapugpmur
13.1 Jlorapugm uncna
1.3.2 Jlorapum npousBeieHUs, YACTHOTO, CTEICHH
1.3.3 JlecaTUYHBIN U HATYPAJTBHBIN JIOTapU(MbI, YUCIIO €
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14 Ilpeoopazoeanue evipasrcenuil.
141 [IpeoOpa3zoBaHusl BBIpAXXEHUM, BKIIOYAIOLIUX
apuMeTHIECKIE OnepaIvii.
142 [IpeoOpa3oBaHus BbIpaXEHHI, BKIIOYAIOIINUX
OTIepaIMIO BO3BEICHUS B CTENICHD
143 Hp606p8.30B3;HI/I$I BBIPAKEHUHN, BKIIOYAIOMIUX KOPHU
HATypaJbHOU CTENEeHH.
144 ITpeobpazoBaHst TPUTOHOMETPUUECKUX BBIPAKCHUIM
145 [IpeoOpazoBaHue BbIpaXKEHUMN,BKIIOUYAIOIIUX OMEPALHIO
JorapuMUpOBaHUs
1.4.6 Monynb (abconoTHas BETMYMHA) YMCa
2 YpaBHeHHS U HEPABEHCTBA
2.1 Ypasuenusn
21.1 KBanpaTtHbie ypaBHEHUS
2.1.2 ParnrionanbHbIC ypaBHEHUS
2.1.3 UppanmonanbHbie ypaBHEHHS
214 TpuroHomeTpu4ecKkre ypaBHEHUs
2.15 Iloka3arenbHble ypaBHEHUS
2.1.6 Jlorapumuueckre ypaBHEHUs
2.1.7 PaBHOCMJIBHOCTH ypaBHEHUH, CUCTEM YpaBHEHUN
218 IIpocrenime cucrembl YypaBHEHUN C JBYMS
HEU3BECTHBIMU
OcHoBHbIE TPUEMBI PEIICHUSI CUCTEM YPaBHEHUM:
2.1.9 MOJICTAHOBKA, anre0pandecKkoe CI0KEHNE, BBEICHHE
HOBBIX MIEPEMEHHBIX
2110 Hcnonb3oBanue CBOE/'ICTB U rpadukoB GYHKIUN mpH
pellIeHUuN YpaBHEHUN
N300pakeHre Ha KOOPJMHATHON IUIOCKOCTU
2.1.11 MHOECTBA PEIICHUIN YPAaBHEHHM C JBYMS
NEPEMEHHBIMU U UX CUCTEM
[IpumeHeHne MaTeMaTUYeCKUX METOJOB JIJISl pEeICHUS
911y | COACPIKATENBHBIX 33/1a4 H3 PAsTHIHBIX oOnacTteit
HayKW U NpakTuku. VHTEprperanusa pesynbrara, y4€T
peaIbHbIX OTPAHUYEHUU
2.2 Hepasencmea
2.2.1 KBaspaTHble HepaBeHCTBa
2.2.2 PanrionanbHbIe HEpABEHCTBA
2.2.3 ITokazarenpHbIC HEPAaBEHCTBA
2.2.4 Jlorapudmudeckue HepaBeHCTBA
2.25 CucreMbl TMHEIHBIX HEPABEHCTB
2.2.6 CucreMbl HEpaBEHCTB C OAHOW NEPEMEHHOMN
2.2.7 PaBHOCHUIIBHOCTH HEPABEHCTB, CUCTEM HEPABEHCTB
208 Hcnons3oBanue cBOMCTB U rpadukoB GYHKIMN MpU
pEIIeHUH HEPaBEHCTB
2.2.9 Metoa uHTEpBAJIOB
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N300paskeHne Ha KOOPIAUHATHOM MIOCKOCTH MHOXECTBA
2.2.10 | pelieHuit HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU U UX
CUCTEM
3 DyHKIUH
3.1 Onpeoenenue u cpaguk pynkyuu
3.1.1 dyHK1MsI, 006J1aCTh onpeieneHus QyHKIMN
3.1.2 MHOXeCcTBO 3HaYeHUN QYHKIINH
313 I'paduk (I)yHIiHI/II/I. [Tpumeps! GyHKIIMOHAIBHBIX
3aBUCUMOCTEN B peajibHBIX MPOIeccax U SIBJICHUIX
3.14 Ob6patnas ¢pysakims. 'paduk oOpatHOM QyHKIIHH
315 [TpeobpazoBanus rpauKoB: HaPaHHeHBHBIﬁ MEePEeHOC,
CUMMETPHsI OTHOCUTEIHHO OCEH KOOPIMHAT
3.2 Inemenmapuoe uccaedosanue Pynkuyuil
321 MonoToHHOCTh pyHKIIUY. [[pOMEKYTKH BO3pacTaHus U
yOBIBaHUS
3.2.2 YETHOCTH ¥ HEUETHOCTH (PYHKIIUH
3.2.3 [lepuoanuHocTh QyHKIIUU
3.24 OrpannueHHOCTh (YHKIIH
325 Touku sKCTpemMyma
(JloKaNnbHOTO MaKCUMyMa W MHUHUMYMa) (QYHKIHU
3.2.6 Haunbonbiiee 1 HauMeHblIlee 3HaYCHUS PYHKITUU
3.3 OcHogHble I/1eMeHmapHvle YyHKyuu
3.3.1 Jlunetinas @ynkius, e€ rpadux
332 @yHKIMS, ONKMCHIBAIOIIAS 00PATHYIO
MTPOTIOPIMOHATLHYIO 3aBUCUMOCTH, €€ rpaduk
3.3.3 KBanparuunas ¢ynkius, e€ rpaduk
334 CrenenHas GyHKIUS C HATypaJbHBIM MTOKa3aTeneM, eé
rpaduk
3.3.5 Tpuronomerpudeckue GyHKIMH, UX TpadUKH
3.3.6 ITokazarenpHas GyHKIMS, €€ rpaduk
3.3.7 Jlorapudmuueckast pyHkIwms, e€ rpaduk
4 Havayia MaTeMaTH4€eCKOIr0 aHAJIN3a
4.1 Ilpouszeoonasn
411 [Tonstne o Hp9H3BOHHOﬁ (I)yHKHI/II/I,U
T€OMETPUYECKUI CMBICI MPOU3BOAHOM
PU3NYECKUN CMBICII TPOU3BOIHON, HAXOKICHUE
412 CKOPOCTH ISl TIpoliecca, 3aJaHHOTO (PopMyIIoi uiu
rpauKoM
4.1.3 VYpaBHeHHE KacaTeabHOM K rpaduKy QyHKINUU
414 [Tpou3BoOHBIE CYMMBI, Pa3HOCTH, POU3BEICHUS,
YaCTHOTO
4.1.5 ITpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHI
4.1.6 Bropas npousBoHas u e€ puznueckuii CMbICI
4.2 Hccneooeanue pynkuuii
4.2.1 [IpuMeHeHne NPOM3ZBOAHOM K HCCIIEIOBAHUIO
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(GYHKIME ¥ TOCTPOEHHUIO IpauKoB

4.2.2

IIpuMepbl HCTIONB30BaHUS POU3BOAHOM IS
HAaxO0’KJICHHsI HAWIYYILIETO PELICHNs B IPUKIAIHBIX, B
TOM YHCJIE COLIMATIBHO- DKOHOMHMUYECKHX, 3aJ1a4ax

4.3

Ilepsoodpasznas u unmezpan

43.1

IlepBooOpa3HbIe 371IeMEHTAPHBIX HYHKIINN

4.3.2

[Ipumepsbl npuMeHeHus: HHTerpana B Gu3uKe u
reOMETPUU

I'eomerpus

5.1

Inanumempusn

5.1.1

TpeyrosbHuK

5.1.2

[TapannenorpaMm, NpsIMOYTOJIHUK, pOMO, KBaJIpat

5.13

Tpanenus

5.14

OKpY>KHOCTb U KpYT

5.15

OKpy>KHOCTh, BIHCAHHAasT B TPEYrOJbHUK, U
OKPYHOCTb, ONHMCAHHASI OKOJIO TPEYTOJbHUKA

5.1.6

MHuoroyrosibHUK. CyMMa yIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA

5.1.7

IIpaBriibHBIE MHOIOYTOJIBHMKHM. BrincanHas
OKPY’KHOCTb U1 ONMCAHHas OKPYKHOCTb IIPABUIIBHOTO
MHOT'OYT'OJIbHUKA

5.2

Hpﬂsze U njiocKkocmu 6 npocmpancmee

5.21

Ilepecekaromuecs, napajjieinbHble U
CKpELIMBAIOLIUECS IPAMBIC; IIEPIICHIUKYIIIPHOCTD
IIPSIMBIX

5.2.2

[TapannenbHOCTb IPSMO U MIJIOCKOCTH, MPU3HAKU U
CBOMCTBA

5.2.3

ITapaniebHOCTh IIOCKOCTEM, TPU3HAKY U CBOWCTBA

5.24

[lepneHAUKYISAPHOCTD MPSMOM U MIOCKOCTH,
NPU3HAKUA U CBOMCTBA; MEPIICHIUKYIISIP U HAKJIOHHAS,
TeopeMa O TPEX MepHeHIUKYISIpax

5.25

[TepnieHAUKYJISIPHOCTH INIOCKOCTEN, MPU3HAKU U
CBOMCTBA

5.2.6

[TapaiienbHoe mpoekTupoBaHue. M3o0paxenne
MPOCTPAHCTBEHHBIX PUTYP

5.3

Mnozozpannuku

5.3.1

[Ipusma, e€ ocHoBaHus, OOKOBBIE pPEOpa, BHICOTA,
OOKOBasi TOBEPXHOCTH; IIpsMasi IpU3Ma; MpaBUIbHAS
npu3zMa

5.3.2

[Tapannenenunen; Ky0; CHMMETpHUH B KyOe, B
napasuieenuIee

5.3.3

[Mupamuna, e€ ocHoBaHue, OOKOBBIE PEOpaA, BHICOTA,
OOKOBasi TOBEPXHOCTh; TPEYTOJIbHAS ITUPAMHJIA;
NIPaBHJIbHAS THPAMHKJIA

5.34

Ceuenust Ky0a, IPU3MBbI, TUPAMUIBI




MaTtemaTuKa, 11

5.3.5

[IpencraBnenre o MPaBHILHBIX MHOTOTPaHHUKAX
(TeTpasap, KyO, OKTa’Ap, TOJAEKAIP U UKOCAIIP)

5.4

Tenau noeepxHocmu epauienun

541

[unuaap. OcHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCT,
oOpasytoras, pa3BepTka

54.2

Konyc. OcHoBanue, BbICOTa, 00KOBas IOBEPXHOCTD,
oOpa3syroias, pa3BepTka

5.4.3

[Tap u cdepa, ux ceyeHus

9.5

Hsmepelme ceomempuiecKux éeiudun

5.5.1

Bennunna yrmna, rpagycHas Mepa yrua,
COOTBETCTBUE MEXKIY BEJIMYMHOM yIJia U JUIMHOU TyTH
OKPY’KHOCTHU

5.5.2

Yros Mexay npsMBIMU B IPOCTPAHCTBE; YIOJI MEXAY
IPSIMOM U INIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSIMU

5.5.3

JInvHa O0Tpe3Ka, JoOMaHOM, OKPYKHOCTH, IEPUMETP
MHOTOYTOJIbHUKA

5.5.4

PaccrosiHue ot TOuKH a0 Hp}IMOﬁ, OT TOYKH OO
IJIOCKOCTH; paCCTOAHHUC MCKAY IMMapaUICIIbHBIMU U
CKPCIIHNBAOIIMNMHUCS IIPAMBIMHU, PACCTOAHNUC MCKIY
MapaJICIIbHBIMU ITJIOCKOCTAMU

5.95

[Inomane TpeyroapHUKa, MapajuieIorpaMma,
Tpalenuy, Kpyra, ceKTopa

5.9.6

[1no1maas MOBEPXHOCTH KOHYCA, IUIMH]IPA, Chephl

5.5.7

O0béM KyOa, TPsIMOYTOJBHOTO Mapajuiesienunesa,
NUPAMUJIBI, IPU3MBI, HWJIMHIPA, KOHYyCa, 1apa

5.6

Koopounamoi u éexkmoput

5.6.1

JlexapTOBbI KOOPAMHATHI HA IIJIOCKOCTH U B
IIPOCTPAHCTBE

5.6.2

dopmyra pacCTOSIHUA MEXTY ABYMS TOUKAMU;
ypaBHeHue chepsl

5.6.3

BekTop, Moaylb BEKTOpa, PaBEHCTBO BEKTOPOB;
CJIOKEHUE BEKTOPOB M YMHOKEHHE BEKTOpA HA YHCIIO

5.6.4

Konnuneapusie BekTopbl. Pa3znoxkeHue BekTopa
0 JIBYM HEKOJUIMHEAPHBIM BEKTOPaAM

5.6.5

Kommnanapusie BekTopsl Pasnoxxkenne  mo Tpém
HEKOMIUIAHAPHBIM BEKTOPaM

5.6.6

KoopauHaTel BEKTOpa; CKASIPHOE MTPOU3BEACHUE
BEKTOPOB; YI0Jl MEXJy BEKTOpaMH

CraTucruka u Teopus

6.1

Inemenmol KOMOUHAMOPUKU

6.1.1

IToouepenHbIi 1 OTHOBPEMEHHBIN BHIOOD

6.1.2

DopmyIibl YUCIIA COYETAHUM U IEPECTAHOBOK. bHOM
Hprorona

6.2

dnemenmol cmamucmuxu

6.2.1

TabmuyHoe u rpadrdeckoe mpeacTaBICHNUE JaHHBIX
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6.2.2 UucoBbie XapaKTEPUCTUKU PSIAOB JAHHBIX
6.3 Dnemenmul meopuu eeposmuocmell

6.3.1 BepositHOCTH COOBITHI

6.3.2 IIpuMepbl UCIIONB30BaHMS BEPOSTHOCTEN M

CTAaTUCTUKKU 1IPpW PCHICHWHU NPUKIIAJIHBIX 3a1a4




