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KoHTpoabHO-u3MepuTeIbHble MATEPHAJIBI
JJIS IPOBeIeHUsI MTOroBoM arrecranuu 3a kypc COO
B 2018 — 2019 yye6HOM rogy
o MaTeMaTuke JUisi yuamuxcesi 11-ro kiaacca

Koaundukarop

Koaudukatop s1eMeHTOB copepxaHus U TpeOOBaHUIN K YPOBHIO MMOATOTOBKH
oOyuaromuxcs 11 kmacca Ui MpoOBeIEHUST KOHTPOJIBHON pabOThl MO MaTEMaTHKE
(mamee — xomugpuKaTop) SBISETCS OJHUM U3 JIOKYMEHTOB, OMPEACISIONINX
CTPYKTYPY H COJIep>KaHHUE KOHTPOJBHBIX HU3MEPUTEIbHBIX MAaTE€pUAOB (Hanee —
KNM). Konudukatop sBisieTcsi CUCTEMAaTU3UPOBAHHBIM IIEPEUYHEM TPEOOBAHUM K
YPOBHIO TMOJIFOTOBKM OOYYalOIIMXCA U MPOBEPAEMBIX JIEMEHTOB COAEpPKAHUA, B
KOTOPOM Ka)KJJOMY OOBEKTY COOTBETCTBYET OIPEEICHHBIIN KO/I.

B nepBom cronbue TaOnauibl yka3aHbl KOJbl pa3zieloB U TeM. Bo BTopom
cTOJ0LE YyKa3aH KOJ coAepkaHMsl paszaena (TeMbl), JUIsl KOTOPOTO CO3IAr0TCs
IIPOBEPOYHBIC 3a/IaAHMSL.

Tabmuma 1
Kon Kon DJIeMeHThI COJIepPKaHNs, IPOBepsieMble
pa3nena KOHTpO.THpyeMOro 3aJaHUSAMU IK3aMEeHALMOHHON padoThI
3j1eMeHTa
1 Auredpa
1.1 Yucna, Kopuu u cmeneHu
11.1 [{enbie yncna
1.1.2 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM
1.1.3 Jpobu, mpoLeHThl, pallMOHAJIbHbIE YUCIIA
1.14 CreneHs ¢ 1eNbIM N10Ka3aTeaeM
1.15 Kopenb crenenu N> 1 u ero cBoiicTsa
1.1.6 CreneHb ¢ pallnOHAJIBHBIM [TOKA3aTeNIeM U €€ CBOWCTBA
1.1.7 CBolicTBa CTENEHU C JeHCTBUTENBHBIM IIOKA3aTeIeM
1.2 OcHosbl mpuconomempuu
1.2.1 CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO yIJIa
1.2.2 Panuannas mepa yria
1.2.3 CuHyC, KOCUHYC, TAHT'€HC U KOTaHI€HC Yncia
1.24 OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA
1.2.5 ®dopmyIbl IpUBEIEHUS
1.2.6 CuHyc, KOCUHYC ¥ TAHT'€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB
1.2.7 CuHYyC U KOCUHYC JJBOMHOTO yTII
1.3 Jlozapughmoi
13.1 Jlorapudm uymncna
1.3.2 Jlorapugm npousBeeHHs, YaCTHOTO, CTEIICHU
1.3.3 JlecsTUUHBIN U HATYpaJIbHBIN JIOTapU(pMBbI, YUCIIO €
14 IIpeobpazosanus evipasxcenuil
14.1 [TpeoOpa3oBaHus BBIpaKEHHH, BKIFOYAIOLTIX
apuMeTUIECKHE OTepaIuu




1.4.2

[TpeoOpa3oBaHus BEIPAKEHUH, BKIFOYAIOIIUX OMEPAITHIO
BO3BEIICHUSA B CTEIICHD

1.4.3 [TpeoOpa3oBaHus BbIpaKE€HUH, BKIFOUAIOIUX KOPHU
HATYpaJIbHOM CTENEeHU
144 ITpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BhIPAKEHUN
145 [IpeoOpa3zoBanue BeIpaKEHUH, BKIIIOYAIOIINX OTICPALTHIO
norapuMupoBaHUS
146 Monynb (abconroTHas BEIMYMHA) YHCIIa
2 YpaBHeHHUs] H HEPABEHCTBA
2.1 Ypasnenus
211 KBazpaTtHble ypaBHEHUS
2.1.2 PannonansHble ypaBHEHHs
2.1.3 WppanmonanbHple ypaBHEHHS
214 TpUroHoMeTpU4EeCKUue YpaBHEHU
2.1.5 ITokazaTenpHbIC YpaBHEHUS
2.1.6 Jlorapugmuueckue ypaBHEHUs
2.1.7 PaBHOCWIIBHOCTH YpaBHEHHI, CUCTEM YpaBHEHUU
2.1.8 [Tpocreiimue cucTemMbl ypaBHEHUH C IByMs] HEM3BECTHBIMU
2.19 OcHoBHbIE IPUEMBI PELIEHUS CUCTEM YpaBHEHHI:
MOJICTAaHOBKA, alire0paniecKkoe CI0KEeHNe, BBEJCHIE HOBBIX
EPEMEHHBIX
2.1.10 Hcnonp3oBaHue cBOMCTB U rpadukoB PyHKIUN TpH
pELICHUU YPaBHEHUN
2.1.11 N3o00pakeHre Ha KOOPAUHATHOM ITIOCKOCTH MHOXKECTBA
peleHnid ypaBHEHUH C IBYMs IEPEMEHHBIMH U UX CUCTEM
2.1.12 [IpuMeHeHre MaTeMaTUYEeCKIUX METOJIOB JIJISI PEIICHUS
COJIepKATEeNbHBIX 3a71ad U3 Pa3IMYHBIX 00J1acTel HAYKHU H
npakTuKu. MHTepnperanus pe3yiabTara, yuéT peaabHbIX
OrpaHUYEHUN
2.2 Hepasencmea
2.2.1 KBagparHbsie HepaBeHCTBA
2.2.2 PanmoHanpHbIe HEpaBEHCTBA
2.2.3 ITokazarenbHbIE HEPABEHCTBA
2.2.4 Jlorapudmudeckue HepaBeHCTBA
2.25 CucreMbl TMHENHBIX HEPABEHCTB
2.2.6 CucTemMbl HEpAaBEHCTB C OJTHOM MEPEMEHHON
2.2.7 PaBHOCHJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 Hcnonb3oBaHne cBOMCTB U rpadUKoB PyHKINN TIpU
peLICHUH HEPAaBEHCTB
2.2.9 Meton UHTEpBATIOB
2.2.10 N300paxeHne Ha KOOPJUHATHOM MJIOCKOCTH MHOKECTBA
pellIeHU HEPAaBEHCTB C IBYMsI IEPEMEHHBIMU M UX CUCTEM
3 DyHkuun
3.1 Onpeoenenue u epagux pyHxkyuu
3.11 ®yHKuus, 007JacTh onpeaesneHus QyHKIuu
3.1.2 MHOXecTBO 3HaYeHUH (YHKIUU
3.1.3 I'padux Gpynkiuu. [Ipumeps! QyHKIIMOHATBHBIX
3aBHCUMOCTEH B PeabHBIX MPOIeccax U SIBICHUSX
3.14 Ob6parHas ¢pynkuus. I'paduk obpatHoii GyHKIIMK
3.15 [IpeoOpazoBanms rpadUKOB: apaJIETHHBIN TIEPEHOC,

CUMMCETPUSA OTHOCHUTCIIBHO oceit KOOpJAuHaT




3.2 Onemenmaproe ucciedoganue QyHKyul
3.2.1 MonotoHHOCTh (yHKIHH. [IpoMeXyTKH BO3pacTaHus U
yObIBaHUS
3.2.2 YETHOCTD M HEYETHOCTH (PYHKITUHN
3.2.3 [Tepnou4HOCTh (DYHKIUU
3.2.4 OrpaHn4eHHOCTh (DYHKIIMH
3.25 Touku skcTpeMyMa (JIOKaIbHOIO MaKCHMyMa U MUHHUMYyMa)
byHKIUHA
3.2.6 HauOonbIiee 1 HauMeHblee 3HaYeHNS (QYHKIIUN
3.3 Ocnognvie s1emeHmapuvie hyHKyuu
3.3.1 Jlunetinas Gynkims, e€ rpadux
3.3.2 OyHKIHS, OMHUCHIBAIOIIAS OOPATHYIO TPOTOPIIUOHATILHYIO
3aBUCUMOCTb, €€ rpaduk
3.3.3 KBanparnunas QyHkius, e€ rpaduk
3.34 CrenenHas (yHKIUS C HaTypalbHBIM IIOKa3aTeleM, e€
rpaduk
3.35 Tpuronomerpudeckne GyHKINHU, UX Tpaduku
3.3.6 [TokazarenbHast QyHKLIUS, €€ TpaduK
3.3.7 Jlorapudmuueckas dhyHkuus, e€ rpadux
4 Hayajia MaTeMaTH4YeCKOro aHAJIn3a
4.1 IIpoussoonas
411 [TonsiTrie 0 MPOU3BOAHON (PYHKIIMH, TEOMETPUUECKUN
CMBICJI IPOU3BOIHOM
41.2 ®du3nueckuil CMbICI MPOU3BOAHOM, HAXOXKIEHUE CKOPOCTH
JUTS TIpoTiecca, 3aJaHHOTO (OpPMYITOil Ml rpaduKomM
4.1.3 YpaBHeHHE KacaTelnbHOU K rpaduky QYHKIIUU
4.1.4 IIpon3BOHBEIE CYMMBI, pa3HOCTH, IPOU3BEICHHUSI, YACTHOT'O
415 [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH
4.1.6 Bropas npousBoaHas u e€ puzndeckuit CMbICI
4.2 Hccnedosanue ¢hynxyuii
421 [TpruMmeHeHre mpOU3BOJHON K UCCIEeIOBAaHUIO (DYHKIUHI U
MOCTPOCHHUIO TPaPUKOB
4.2.2 [TpuMepbl HCTIOTB30BaHMS TPOM3BOTHON TSI HAXOXKICHUS
HAWTYYIlero pelieHus B IPUKIaJHbIX, B TOM YHCIIe
COLIMAIbHOOKOHOMUYECKHX, 33a9ax
4.3 Ilepsoobpasnas u unmezpan
43.1 ITepBooOpa3HbIe 371€MEHTAPHBIX (YHKIIHIM
4.3.2 [TpuMepbl IprMeHeH!s! UHTerpajia B (pu3MKe U TeOMETPUU
5 I'eomeTpus
5.1 IInanumempus
5.11 TpeyronbHUK
512 [Tapannenorpamm, NpsIMOYTOJIbHUK, pOMO, KBaJIpat
5.1.3 Tpanerus
5.1.4 OKpYXHOCTb U KPyT
5.15 OKpYXHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK, U OKPYXHOCTb,

OIMMCAaHHas OKOJIO TPCYrOJIbHHUKA




5.1.6

MHuoroyronsHuk. CymMma yrioB BBITYKJIOIO
MHOI'OYTOJIbHUKA

5.1.7 IIpaBunbHBIE MHOTOYTOJIBHUKH. BriicaHHas OKpY»KHOCTb U
OMMCAHHAs OKPYKHOCTh IPABHJILHOTO MHOTOYTOJIbHUKA
5.2 Ipsmbie u niockocmu 8 npocmMpancmee
5.2.1 [Tepecekarommuecs, mapauieIbHbIe U CKPEITUBAIOIIHECS
IPSIMBIE; NEPIEHAUKYISIPHOCTD MPSIMBIX
5.2.2 [TapayeabHOCT MPSIMOM M INIOCKOCTH, MPU3HAKU U
CBOMCTBA
5.2.3 [TapayeabHOCTh TNIOCKOCTEH, TPU3HAKU M CBOMCTBA
5.2.4 [leprieHAUKYIAPHOCTD MPSMOMN U TUIOCKOCTH, IPU3HAKU U
CBOWCTBA; MEPIECHINKYJIISAP U HAKIIOHHAS; TEOpeMa O TPEX
NePIEeHIUKYIIsIpax
5.25 IlepneHuKyISIPHOCTD IIJIOCKOCTEM, IPU3HAKU U CBOMCTBA
5.2.6 [TapannensHoe poekTrpoBanue. M3o0paxeHue
POCTPAHCTBEHHBIX (QUTYD
5.3 Mmnozcoepannuxu
5.3.1 [Tpu3ma, e€ ocHOBaHus, O0KOBEIC pEOpa, BEICOTA, OOKOBAS
MOBEPXHOCTh; MpsiMasi MPU3Ma; MPaBUWIIbHAS MTPU3Ma
5.3.2 [Tapannenenunen; Ky0; CHMMETpUH B KyOe, B
napajuieNienunese
5.3.3 [Tupammuna, e€ ocHOBaHME, OOKOBEIC pEOpa, BHICOTA,
OOKOBasi MOBEPXHOCTh; TPEYTOJIbHAS TUPAMHJIA;
npaBUJIbHAS MTUPAMUIA
5.34 Ceuenus Ky0a, MPU3MBbI, TUPAMHUIBI
5.3.5 IIpencraBnenue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadap,
KyO, OKTa’Ip, JOJACKadIp U HKOCAIP)
5.4 Tena u nosepxrnocmu epawjenus
54.1 [Hunmuaap. OcHOBaHME, BEICOTA, OOKOBasi TOBEPXHOCTH,
oOpasyronias, pa3BépTKa
5.4.2 Konyc. OcHoBaHnue, BbICOTa, O0KOBasi TOBEPXHOCTb,
oOpazyronias, pa3BépTKa
5.4.3 [ap u chepa, ux ceyeHus
55 H3zmepenue ceomempuieckux enuyun
551 Benuuuna yrna, rpajgycHas Mepa yria, COOTBETCTBHE
MEXKy BEIMYMHOMN yTJia U JUTUHON JIYTH OKPYKHOCTH
5.5.2 VYron Mexay NpsAMbIMU B IIPOCTPAHCTBE, YTOJI MEKIY
NPSIMOH U TUIOCKOCTBIO, YTOJI MEKIY TIOCKOCTSIMH
5.5.3 JlnnHa otpeska, JOMaHOM, OKPYKHOCTH; IEPUMETP
MHOTOYTOJIbHUKA
5.5.4 PaccrostHre 0T TOUKH /10 PSIMOM, OT TOYKHU JI0 TNIOCKOCTH;
paccTosiHuE MEXAY IMapauIeTbHBIMU U CKPETTUBAFOIIUMHUCS
NPSMBIMU; PACCTOSIHUE MEX1Y NapauleIbHbBIMU
TUIOCKOCTSIMU
5.55 [Tnomanp TpeyroapHUKa, MapajuieorpaMma, Tpamneluy,
Kpyra, CeKTopa
5.5.6 [Tnomaap MOBEpXHOCTH KOHYCA, IMIIMHAPA, chepbl
5.5.7 O06BEéM KyOa, MPSIMOYTOJIBHOTO Mapauieenumesa,
MUPaMUJIbI, TPU3MBI, IWIIMHAPA, KOHYyCAa, apa
5.6 Koopounamvt u sexmopuwi
5.6.1 KoopanHatsl Ha IpsIMO, 1EKAPTOBBI KOOPAMHATHI HA




IUIOCKOCTH M B IPOCTPAHCTBE
5.6.2 dopMyita pacCTOSTHUS MEXKY IBYMs TOUKaMHU, YpaBHECHHUE
cepsl
5.6.3 BekTop, Moayib BEKTOpa, paBEHCTBO BEKTOPOB, CI0KEHUE
BEKTOPOB U YMHOXKEHHE BEKTOpA HA YHCIIO
5.6.4 Konnuueapusie BekTopsl. Pa3noxkeHue BeKTopa mo 1Bym
HEKOJUITMHEAPHBIM BEKTOpaM
5.6.5 Kowmmanapusie BeKTopbl. Paznoxkenue mo Tpém
HEKOMILJIAHAPHBIM BEKTOPaM
5.6.6 Koopaunatsl BekTopa, CKalsipHOE MPOU3BEICHHE BEKTOPOB,
YroJl MeXAY BeKTOpaMu
6 DJieMeHTbl KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUH
BEpPOSITHOCTEM
6.1 Dnemenmvl KOMOUHAMOPUKU
6.1.1 IToouep&nublii 1 OTHOBPEMEHHBIN BHIOOD
6.1.2 ®opmyIibl YKMciia COYETAaHUM U IepecTaHOBOK. bruHoM
Hprotona
6.2 Dnemenmuvl cCmamucmuxu
6.2.1 TabimuHoe u rpaduuecKoe MPEACTABICHHUE TAHHBIX
6.2.2 YucnoBble XapaKTEPUCTUKU PSAIOB JAHHBIX
6.3 Dnemenmuvl meopuu 8eposimHocmel
6.3.1 BepositHOCTH COOBITHIT
6.3.2 [Tprmeps! UCII0JIB30BAHUS BEPOSITHOCTEN U CTATUCTUKH IIPU
pelIeHrr TPUKIIATHBIX 33124

B nepBoM cTomn611e TaGauIbl yKa3aHbl KOl Pa3/ieioB, HA KOTOPbIE Pa3OUThHI
TpeOOBaHUs K YPOBHIO IMOJTOTOBKM MO MaTeMatwke. Bo BTopom cTosbie ykazaH
KOJ TpeOOBaHUs, TSI KOTOPOTO CO3AI0OTCS IK3aMEHAITMOHHBIC 3a1aHus. B TpeTheM
CTOJIOIE yKa3aHbl TpeOOBaHMs (YMEHHUs), TIPOBEPSICMBIC 3aaHUSIMU KOHTPOJIBHOM
paboTHI.

Tabnumna 2

Kon
Kon KOHTPOJIMPYEMOT0 TpedoBanus (ymeHusi), npoBepsieMble 3aJaHUSAMU

pa3aena TpeOOBaHUS IK3aMEHAIMOHHOH padoThI

(ymeHus)

1 YMeTh BBINOJIHATH BHIYMCICHHS M TPe00pa30BaHus

1.1 Beimonuate apupmernyeckue AeicTBUs, coueTast yCTHbIE U
MHUCbMCHHEBIC IPUEMBI; HAXOAWUTDh 3HAYCHUSA KOPHSA
HaTypaJIbHOM CTENIEHHU, CTENIEHU C PalliOHAIbHBIM
MoKazaresem, Jorapudm

1.2 BEIUKCIATE 3HAaYEHUS YUCIOBBIX U 6YKBCHHBIX BBIpa)I(eHHﬁ,
OCYIICCTBJIAA HeO6X0,ZII/IMI)Ie IIOACTaAaHOBKHU U HpCO6p330BaHI/I

1.3 [IpoBOIUTH 1O U3BECTHBIM (POPMYIIaM U MpaBHIIaM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKCHUH, BKIIIOUYAIOIINX
CTETIeHH, PaJluKaibl, JOrapupMbl 1 TPUTOHOMETPUUECKHUE

(yHKIt

2 YMeTh pelmiaTh YpaBHeHUsI H HEPABEHCTBA

2.1 Pemrate panmonanbHble, MPPALMOHAIBHBIE, IOKA3aTEIbHBIE,
TPUTOHOMETPUUYECKHE U JIorapu(PMUUECKUe YpaBHEHHUS, UX
CHCTEMBbI




2.2

Pewrats ypaBHEHUS, IPOCTEUIIINE CUCTEMBI YPAaBHEHU,
UCHOJIb3Ysl CBOWCTBA (PYHKLUH U UX I'paMKOB; UCIIOJIb30BaTh
JUISL IPUOJIMYKEHHOTO PELICHUs] yPAaBHEHUH 1 HEPABEHCTB
rpaguIecK METO/

2.3

Pemate panmoHanbHble, TOKa3aTeNbHbIE U JIoTapu(MUIECKre
HEPABEHCTBA, UX CUCTEM

YMeTh BBINOJHATH AeHCTBUA ¢ QYHKUMAMU

3.1

OnpenensaTh 3HaYCHUE PYHKIIUU 110 3HAUSHUIO apTyMEHTa
MIPY Pa3IMYHBIX CIIOCO0ax 3aJaHus (PYHKIIMH;, OITUCHIBATH IO
rpaduKy MoBeICHHE U CBOMCTBA (DYHKITUH, HAXOAUTH 110
rpaduky GyHKIIMK HanOOJIbIIIee M HAUMEHBIIICe 3HAUCHUS;
CTPOUTH rpadMKK U3yUYCHHBIX (PYHKITUN

3.2

BrerancnsTe IpOu3BOIHBIE U IEPBOOOPA3HBIC IIEMEHTAPHBIX
byHKIMIA

3.3

HccnenoBaTh B MpOCTEWIINX ClTydasX (yHKIHUN Ha
MOHOTOHHOCTb, HaXO/AUTh HaNOOJIbIIIEE U HAUMEHbIIIEe
3HaueHusl QyHKIUU

YMeThb BBINOJIHATH AeHCTBHSA ¢ FeOMeTPHYeCKUMH
¢urypamu, KoopaMHATAMH M BEKTOPaMH

4.1

Pemiate nmmaHuMeTpuvecKre 3a/1auu Ha HaXOXIACHUE
TeOMETPUUYECKUX BEJIUYUH (JUIMH, YIIIOB, TUIOIIA EH)

4.2

Pemate npocreiiime crepeoMeTpUYECKHe 3a4a4y Ha
HaXO0XKJICHUE T€OMETPUUECKUX BEIUYMH (JIJIMH, YIJIOB,
TUIOIIAIeHH, 00BEMOB); UCTIOIB30BATH IPU PEIICHUH
CTEpEOMETPUUECKUX 3a/1au IUIaHUMETpUUECKue (PaKkThl U
METOAbI

4.3

OHpeI[eJ'IHTB KOOPAWHATBI TOYKH,; IIPOBOJUTL OIICpAllUH HA
BCKTOPAaMH, BBIYUCIIATE AJIMHY U KOOPAWHATBI BCKTOPA, YI'OJl
MCXKAY BCKTOpaAMHU

YMmerh CTPOMTH U UCCJIEA0OBATH HpOCTeﬁHIHe
MAaTEMATU4YCCKHUEC MOAC/IN

5.1

MonennpoBaTh peanbHble CUTYallud Ha S3bIKE anreopsl,
COCTaBJIATh YPAaBHEHHS M HEPABEHCTBA 10 YCJIOBMIO 3aJjaul;
UCCIIEI0BATh IOCTPOEHHBIE MOJIEH C HCIIOJIb30BAaHUEM
anmapara ajireopbl

5.2

MonennpoBaTh peanbHble CUTYal[MH Ha A3bIKE TEOMETPHH,
HCCIIEI0BATh MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM
reOMETPUUYECKUX MOHATUH U TEOpEM, arrmapaTa anreopsl;
pelaTe NPaKTUYECKHUE 3a/1a41, CBA3aHHbIE C HAXOKICHUEM
TreOMETPUUYECKUX BEIUYUH

5.3

IIpoBoauTh TOKa3aTeabHBIE PACCYKACHUS NPU PEILIEHUN
3aJ1a4, OIIEHUBATh JIOTHYECKYIO MTPaBUIIBHOCTh PACCyKICHUM,
pacrno3HaBaTh JOTHYECKH HEKOPPEKTHBIE PACCYKICHUS

5.4

MonennpoBaTh peanbHble CUTYalluU Ha SI3bIKE TEOPUH
BEPOSTHOCTEHN U CTATUCTUKH, BBIYUCIATH B POCTEUIIINX
CllyyasiX BEpOSITHOCTH COOBITUIH

YMerh HCIoJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHS
B IPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM JKM3HU

6.1

AHaMM3UPOBATh peabHbIC YUCIOBBIC JaHHBIC, HH(POPMAIIHIO
CTaTUCTUYECKOI0 XapaKTepa; OCYIIECTBIATh IPAKTUYECKUE
pacdeTsl o opMysIam; MOJIb30BATHCS OIIEHKON U IPUKUIKON
IIpY NPAKTUYECKUX pacueTax




6.2 OnwuceIBaTh ¢ MOMOLIBIO (PYHKIUI pa3IuyHbIe peabHbIe
3aBUCHMOCTH MEX]y BETMUMHAMHU M MHTEPIPETHPOBATH UX
rpaduKy; U3BJIEKaTh HHPOPMALIUIO, TPEICTABICHHYIO B
Ta0nuiax, Ha Juarpammax, rpadukax

6.3 Pemarp npukiagHbIe 31249, B TOM YHCIE
COIMATIPHOIKOHOMHYECKOTO U (PU3MYECKOTO XapaKkTepa, Ha
HauOOJIBIIINE U HANMCHBIIINE 3HAYCHHUSI, HA HAXOXKJICHUE
CKOPOCTH ¥ YCKOPEHHSI

Cnenudpurkanus

1. Hasznauenue KUM 0nsa konmpoavHoil pab6ompl — OICHUTh YPOBEHD
NOJATOTOBKM MO Marematuke oOywaromuxcsa 11 kimaccoB MKOVY P «Cpennsis
obmieoOpa3oBarenbHas mrkoiaa Ne 5».

Jlokymenmul, onpedenarowue cooepucanue KHM - copepxaHue
KOHTPOJIbHOM paboThI OIIpEeIEIIsIeTCs denepaibHBIM KOMIIOHEHTOM
roCyJapCTBEHHOI0 CTaHAAapTa OCHOBHOIO OOLIEro M CPEAHEro (MOJHOT0) OOLIEero
oOpa3oBaHus, OCHOBHOU oOpazoBatenbHOM nmporpammoit MKOY TP «COILI Ne 5
(yrBepxaeHa nmpuka3om ot 03.09. 2018 Ne 322 ), paboueli mporpaMMoii rmeaarora.

2. Xapaxkmepucmuka cmpykmyput u cooepycanus KUM

KontponbHasi paboTa COCTOMT W3 JBYX 4YacTed, KOTOpBIE pPa3IMyaroTCs
10 COJIEP’KAHMIO, CII0KHOCTH U KOJIMYECTBY 3aJaHUM:

— yacTh 1 comepxut 8 3amanuii (3amanust 1-8) ¢ KpaTKMM OTBETOM B BHJIC
[EJI0T0 YKCIIa WM KOHEYHOU JIeCATUYHOM Ipo0u;

— 4acTh 2 COACPXHT 4 3ahanus (3amaHust 9—12) ¢ KpaTKMM OTBETOM B BHJIC
LEJIOTO YHUCia WIM KOHEYHOW JecaTUYHON napoou u 7 3agaHuit (3amanus 13—19) c
pPa3BEpPHYTHIM OTBETOM (TIOJTHASI 3aMUCh PEIICHUS C 0OOCHOBAHUEM BBITIOJTHEHHBIX
NENUCTBUI).

3agaHus 4acTu | HampaBJeHBI Ha TIPOBEPKY OCBOCHMSI 0a30BbIX YMEHUU U
MPAKTUYECKUX HABBIKOB NMPUMEHEHUS MaTeMaTUYECKUX 3HAHUN B MOBCEIHEBHBIX
CUTYyaIUsIX.

ITocpencTBoM 3amaHuil 4YacTH 2 OCYLIECTBIIIETCS NPOBEPKA OCBOCHUS
MaTeMaTUKH Ha TPOPWIBHOM YpPOBHE, HEOOXOIUMOM JUIsi TPUMEHEHUS
MaTeMaTUKH B TPO(HeCcCUOHATBLHOM IeITeTbHOCTH U Ha TBOPUYECKOM YPOBHE.

[To ypoBHIO CJOKHOCTH 3alaHUsl PACTIPEIEISIOTCS CIETYIONIIM 00pa3oM:
3amanus 1-8 umeroT 6a30BbId YpOBEHB; 3aaHusi 9—17 — MOBBINICHHBIA YPOBEHB;
3agaHus 18 u 19 oTHOCATCSI K BHICOKOMY YPOBHIO CJIO’KHOCTH.

B tabnune 3 npuBeneHo pacrpenesieHne 3alaHuii 10 4acTsIM KOHTPOJIbHOM
paboThI.

Pacnpeoenenue 3a0anuii no yacmam KOHmMpPOIbHOU padomol

Tabmuma 3.
YacTtb KomuuectBo | MakcuManbHbl | % MakKCUMAaJIbHOTO Tun 3aganuit
paboTHI 3aTaHU I Oanmn Oaya 3a
BBITIOJIHEHHE

3aJJaHuN TaHHOM
JacTH OT




MaKCUMaJIbBHOI'O
Oamna
3a BCIO paborTy,
paBHOTO 32
Yacrs | 8 8 25 C KpaTKHM OTBETOM
Yacts 2 11 24 75 C KkpaTkuMm u
Pa3BEpHYTHIM
OTBETaMU
Hroro 19 32 100

3. Pacnpeodenenue 3a0anuil no ypoGHAM CLOHCHOCHU
Yacte 1 comepxut 8 3amanuii 6a3oBoro ypoBHs (3amanus 1-8). Yactp 2
collepKUT 9 3aJaHUil TIOBBIIIIEHHOTO YpOBHSA (3amanus 9—17) um 2 3agaHus
BBICOKOT'O YPOBHS CJIOKHOCTH (3aaanus 18, 19).
B tabnuiie 4 npeacTaBieHO pacnpenesieHUe 3aJaHuii KOHTPOJIbHONU padoThI
110 YPOBHSIM CJIOKHOCTH.
Pacnpeoenenue 3a0anuii KOHMPOIbHOU PadoOmMvl RO YPOGHAM CILOICHOCHIU

Tabnuia 4.
YpoBeHb o MaxkcumanbHbIN
. KomunuecTBo 3a1anuit .

CJIO’KHOCTH 3aJIaHUU MIePBUYHBIN OasuT
BazoBriit 8 8
[ToBBIIIIEHHBIH 9 16
Bricokuit 2 8
Hroro 19 32

4. Bpemsa evinonnenus pabomot
Ha BbImosiHeHHe KOHTPOJIbHOM pab0Thl OTBOAUTCS 3 yaca 55 MUHYT (235 MuHyT)

5. /Jlononnumensvnvie mamepuanvt u 060pyoosanue
HeobOxoaumbie cripaBoYHbIE MaTepHaibl BEIAAIOTCS BMECTE C TEKCTOM
KOHTPOJIbHOUM pa0oThl. [Ipu BRIMOIHEHUY 3aJaHUI pa3pelIaeTcs Mojab30BaThCs
JIMHEUKOMN

6. Cucmema oueHuganus @blNOJHEHUS OMOCTIbHBIX 3A0AHUIL U PAdOOMbL 6
ueiom

[IpaBunpHOE penieHre Kaxaoro u3 3amaanuii 1-12 onenuBaercs 1 Gamwiom.
3aaHue CUUTACTCS BBIMOJHEHHBIM BEPHO, €CIU OOydJaroluics Aan MpaBUIIbHBIN
OTBET B BHUJIC IICJIOT0 YHCJIa UM KOHEUHOU JIECATHIHOU JIPOOH.

Pemenus 3aganuii ¢ pa3BepHyTHIM OTBETOM olleHuBatoTcs ot 0 10 4 6amios.
[TonmHOe mMpaBUJIBHOE pEIICHHWE KaxXJaoro u3 3amaHuii 13—15 oreHuBaercs
2 OayutamMu; Kakaoro u3 3amanui 16 u 17 — 3 GannaMu; Kakaoro u3 3agaHuii 18
u 19 — 4 Gammamu.

MakcuMalibHBIN EPBUYHBIN 0aJII1 32 BCIO padoTy — 32

Bonee 68 % BoinonHEeHNs pabOThl — 14 OaIoB U BBIIIE — «5)»

53-67% — 10-13 GammoB —«4»

32-52% — 6-9 6amioB — «3»



31 u menee % — MeHee 6 0aJLIOB — «2»

Jlemoncmpayuonunslil 6apuanm KOHmMpPOIbHOU padomsl no Mmamemamuxe

1. IlaBen VMBaHOBWY KynmJ1 aMEepPUKAHCKUI aBTOMOOWIIb, HA CIIHIOMETPE KOTOPOTO CKOPOCTh M3MEpPSIET-
cs B MWIAX B Yac. AMepukaHckas muis paBaa 1609 m. KakoBa ckopocTh aBTOMOOWIISI B KIJIOMETpax B
4ac, eCJIM CUoOMeTp Nokas3biBaeT S0 Muib B yac? OTBET OKPYTIIHTE A0 IEJIOT0 YHCIa.

2. Ha pucyHKe >XHpHBIMH TOYKaMH IOKa3aHa IIeHa 30JI0Ta, ycTaHoBieHHas LleaTpodankom PD Bo Bce
paboune quu B okTsi0pe 2009 roxa. [To ropu3oHTaNM yKa3bIBAIOTCS YUCIA MECAIA, 10 BEPTUKAIN — I[eHA
30J0Ta B pyOnsax 3a rpamMm. [l HarIHOCTH JKHPHBIE TOYKHM Ha PHCYHKE COEAMHEHBI JMHHEH.
Omnpenennre MO0 PUCYHKY HAaMOOJNBINYIO IIEHY 30JI0Ta 3a yKa3aHHBIN nepuon. OTBeT maite B pyoOnsax 3a
TpaMM.
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3. ¢ 2 g 10 x Hailinute muionianb 4eThIpEXyroJIbHUKA, BEPIIMHBI KOTOPOTrO MMEHOT

koopaunartsl (8;0), (10;8), (2;10), (0;2).

4. Ha xoHdepennmo npuexanu 2 yueHbiX U3 BenmkoOputanuu, 2 u3 Ucnanmu u 4 u3 lBeitnapun.
Kaxnaplii u3 HUX nenaeT Ha KoHpepeHInu oauH Aoknaz. [lopsnok noknanos onpenensercs xepeObEBKOM.
Haligute BEpOATHOCTB TOr0, YTO BOCBMBIM OK&KETCS JOKIA y4eHOro u3 VMcrnanun.

n(x+9) ﬁ

sin—— 7/ _ _
5. Pemmte ypaBHEeHue 4 2 B oTBeTe HanmuIIMTE HAMMEHBIINH OJIOKUTEIBLHBINA
KOPEHBb.
c
D/ \ -
\
6. 4 ﬁ"'ﬁ‘l'lnomazu) tpeyroibHuka ABC pasaa 136. DE — cpeansisi nunus. Haitnure

mioIa s Tpeyrojisauka CDE.



7. Ha pucynke m3obpaxén rpaduk ¢pyukuuu Y = f(X) 1 Bocems Touek Ha ocu abermec: X1, X2, Xs, ..., Xs. B
CKOJIbKUX U3 3TUX TOYEK Mpou3BojHas ¢pyHkiuu f(X) monoxurensHa?

y=fx

1] ..
e

-
=Y

1
|
i
I
i
|
|
l

X
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8. IIPaBUIILHOU TPEYTOJILHON nUpaMue SABC MEIUaHbI
OCHOBaHUA ABCHepCCCKaIOTCH B toukxe O- Tlnomanp TpEyroJIbHUKa ABC paBHa 4; 00bEeM MUPaMUJIBI
paBeH 6. Haiinure nmuHy oTpe3ka 0S.

(2'9)°
274
9. HaiinuTe 3HaueHue BbIpaXKEHUS
10. [Ipy3 wmaccoir 0,8 xr komebmercs Ha mpyxuHe. Ero ckopocTb V MeHsieTcs 1O
. 2wt
Vv =y sin —,
3aKOHY riet— BpeMs ¢ MOMEHTa Hauyana KoyicOauwmii, | =24 ¢ — mepuoj
xonebanuii, YO = 173M/C. Kunernueckast osueprus E (B mxoynax) rpy3a BBIYHCIAETCS 110
2
my
E=—
2 ?
bopmyne rae m— Macca Ipy3a B KWJorpammax, V — CKOpOcTh Tpy3a B Mm/c. Haiinute

KHHETHYECKYIO SHEpruio rpy3a uepe3 10 cexyHa nocne Havyana konedanui. OTBET AaliTe B IKOYIISX.

11. Cmemain HEKOTOpOe KOJIMYECTBO |S5—IPOIEHTHOTO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKHM JKE
KOJIMYECTBOM  19-TIpolieHTHOTO pacTBopa 3Toro BemecTBa. CKOJBKO TMPOLEHTOB COCTABISET
KOHIIEHTpAIH TTOJTy4HBIIErocsi pacTBopa?

0: 3n
s —
12. Haiinure HauMeHbIIee 3HaYeHne QyHKImE Y — 62cosx + 65x+ 45 Ha OTpe3Ke 2
1 3 )
2 1z -~
13. a) Pemute ypaBHeHue sin-x Cos (T + x)
T
x5
0) YKaxxuTe KOpHH 3TOT0 YpaBHEHHS, IPUHAJIEKAIIUE OTPE3KY 2

14, Ilnomaxp OOKOBOH MOBEPXHOCTH MPaBHIBHON  4eThIpéXyroibHOM mnupamuasl SABCD c
ocnoanuem ABCD pasna 108, a miiomias mogHON MOBEPXHOCTH 3TOW nmupaMubl 144.

a) Jokaxure, 4YTo yrom Mexay II0CKOCTbI0O SAC M IUIOCKOCTBIO, MPOXOISIIEH —uepes
BEPIINHY S 9TOW MUPaMUJIbI, CepeInHYy CTOPOHBI AB 1 IIEHTp OcHOBaHUsI, paBeH 45°.



0) Hatigure 1uromaas cedeHus MUpaMubl IockocTbio SAC.

log;(49x%) — 7 <1
loggx—4

15. PemuTe HepaBEeHCTBO

16. B tpanenuro ABCD c ocHoBanusmu AD u BC Briimcana okpyxHOCTH ¢ 1ieHTpoM O.

a) Jlokaxwure, uto SiN ZAOD = sin ZBOC.

_ (o]
0) Haiinure muomanp Tpaneuu, eciia £BAD =90 » @ OCHOBAHHS PaBHBI 5 U 7.
17. 15-ro nexabps ruiaHupyeTcsl B3ATh KpeauT B Oanke Ha cymmy 1100 Teicstu pyOneit Ha 31 mecs.
YcioBus ero Bo3Bpara TaKOBBI:

— 1-ro yucna Kaxaoro Mecsia JOAT Bo3pacTaeT Ha 2% IO CPaBHCHHIO C KOHIIOM MPEIbIIYIIETO
MecsIa;

— ¢0 2-10 1o 14-e 9ncino Kaxa0ro Mecsana HeoOX0AUMO BBITUTATUTH YacTh JIOJTa;

— 15-ro yncna kaxaoro mMecsua ¢ 1-ro mo 30-i JoAT AOMKEH OBITH HAa OJHY U Ty e CyMMY MEHbIIE
Josra Ha 15-e 4yucno npeaplaymero Mecsa;

— K 15-My uncay 31-ro Mecsma KpeauT JODKeH OBITh MOTHOCTRIO moramed. Kakoit gonr 6yner 15-
ro yncna 30-ro Mecsua, eciau o0mas cyMMa BBITUIAT TIOCIIe IOJTHOTO MOTalieHus Kpeaura coctaBut 1503
THICSTYH pyOnen?

18. Haiinute Bce 3HaueHHs mNapameTpa 8, NMpPU KOTOPBIX ypaBHEHHE Y 2xy ta=x+y +5He

HMeEET PELICHUN.

19. Bo3spacratomie apudMeTndecKue Mporpeccuu alaa2a---nb 17b27"'COCTOHT 13 HaTypaJbHBIX
YHCIe.

a) [IpuBeauTe nprMep TaKUX MPOTPECCHIA, Ist KOTOPBIX ¢ 1 by +azb3 = 3asbs.

6) CylIeCTBYIOT JIi TaKHe MPOTPECCHH, ISt KOTOPhIX ¢ 1 by +2a4by = 3azb3;

B) Kaxoe HauOoJIbIIIee 3HAYCHHE MOXKET MPUHAMATh
IPOU3BEICHHE azb3, ecom a1by + 2a4bgq < 300

OTBCTHI
1 80
2 1010
3 68
4 0,25
5 4
6 34
14 5
8 4,5
9 64
10 0,169
11 17
12 107
a) {E + 27K; 5{ + 2mK; g + 27K; KEZ}
13 . 1lm 7 3
0) -~~~



https://ege.sdamgia.ru/test#prob1
https://ege.sdamgia.ru/test#prob2
https://ege.sdamgia.ru/test#prob3
https://ege.sdamgia.ru/test#prob4
https://ege.sdamgia.ru/test#prob5
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https://ege.sdamgia.ru/test#prob7
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14 0) 36

15 (0;35) U {7} U (49; 0)
16 35

17 200TwIC.pyO

18 |a<-125

19 a) 1,3,5,...u 1,4,7,...;

0) HeT; B) 98




