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1. TlacnmopT KOMILIEKTa KOHTPOJILHO-0I€HOYHBIX CPEICTB

B pesynbrare arrecranuyd nmo y4eOHOMY NIpPEIMETY OCYIIECTBIISIETCS KOMIUIEKCHAs MPOBEPKA CIECAYIONIUX MPEAMETHBIX
pe3ybTaTOB O0YUYECHHS, a TAKXKE AUHAMUKA (DOPMHUPOBAHUS JTMYHOCTHBIX U METANIPEIMETHBIX PE3yIbTaTOB O0yUEHUs

Ne Pe3yabTarnl 00yyeHus IMoka3aTesiu olleHKH pe3yJbTaTa DopMbI
OlLICHUBAHUS
OP 1 YMeHue omepupoBaTh MOHSATHSIMU: ONpEIeNieHHe, akcuoma, | Beibop ormpeneneHusi, akcCHoMbl, TeopeMsl | OneHka
TeopeMa,  CJeJICTBHE, CBOWCTBO, IMpPHU3HAK, JIOKA3aTEJIbCTBO, | IPH PEIICHUU 3a]1ay. MBICITUTENIbHBIX
paBHOCHUIIBbHBIC (DOPMYITHPOBKH; YMEHHE (POPMYIUPOBATH 0OpaTHOE U onepauui

IIPOTUBOIIOJIOKHOE  YTBEPXKICHUE,  INPUBOAUTH  IPUMEPBL U
KOHTPIPUMEPBI, HCIOJIB30BAaTh METOJ MAaTeMaTH4EeCKOM HWHAYKIIUH;
IIPOBOJIUTH JIOKA3aTCIIbHBIE PACCYXKIEHUA IPHU pELICHUU 3alad,
OLICHUBATH JIOTUYECKYIO NPABUIIBHOCTD PACCYKICHUN;

OP 2 YMeHue OICpupoOBaATH IIOHATUAMU: MHOXCCTBO, Breimonnenue OII¢pan Hal MHOXKXCCTBaAMU OI_[CHKa
MMOAMHOXKECTBO, OIICpali Had MHOXCCTBAMU, YMCHUC HUCIIOJIb30BaTh JACATCIbHOCTHBIX
TCOpeTI/IKO-MHO)KCCTBCHHHﬁ araapar ajid  OoIrMCaHus  pPCaJIbHBIX onepauﬂﬁ

mponeccoB U SIBIICHUH U Ipu pCUICHUU 3aa4, B TOM YUCJIC U3 APYTUX
y‘le6HbIX IMpCAMCTOB,

OP3 YMeHue omnepupoBaTh NOHATUAMU: rpad, cBA3HBIA rpad, | Pemenue 3amaum ¢ rpadamu Onenka
JiepeBo, LUKJ, rpad Ha MIOCKOCTH; YMEHHUE 3ajiaBaTh U OMNMCHIBATH JESITEIbHOCTHBIX
rpadsl pa3InYHBIMU CIIOCOOAMM; UCIIONIB30BaTh rpadbl IpHU pelIeHun onepanui
3az1ay;

OP 4 YMenue cBOOOJHO oOmnepupoBaTh MOHATUSAMU: codeTaHue, | Pemienne mpocteiimme komOuHatopHble | OrieHka
NEPeCTaHOBKa, YHUCIO COYETaHWH, YMCIO IEepPEecTaHOBOK; OMHOM | 3a7ayu: coueTaHus, NIEPECTAHOBKH, | AESITEIbHOCTHBIX
HeroToHa; ymMeHue MpUMEHITh KOMOMHATOPHBIE (DAKTHI U PACCYKJIEHUS | pa3MEIICHUS oreparuii
JUIsl pEIICHNUs 3a/]a4;

OP5 YMeHne onepupoBaTh MOHATHUSAMH: HATYpaJIbHOE YHCIIO, 1iefioe | BrimonHenue oneparuii Hax MHOXKecTBamu | OtieHKa
YHCII0, OCTATOK IO MOAYJIO, PALlMOHAIBHOE YHMCII0, UPPALIMOHAIBHOE | HATypalbHBIX, palMOHAIbHBIX, | 1E€ATEIbHOCTHBIX
YHUCIIO,  MHOXECTBa  HATypajbHBIX,  ILEJbIX, pPAlMOHAIbHBIX, | NEHCTBUTEIbHBIX YHCET oreparuii

JIEWCTBUTEIIbHBIX YMCEIT; YMEHUE UCIOJIb30BATh MTPU3HAKU JIEITMMOCTH,
HAaWMEHBIIMKA OONIMN JEeNuTeNh W HaWMEHbIee o0IIee KpaTHoe,




AJIrOpUuT™M EBK.III/II[a npu pCIICHUU 3a/ja4d; 3HAKOMCTBO C pPa3JIMUHbIMU
IMO3MIIMOHHBIMH CUCTEMAMH CUHCJICHUS,

OP6 YMeHue cBOOOTHO OTIEPUPOBATH OHATHAMHU: CTETIEHB C LIEIbIM | Beuucienue KopHs yucia Ouenka
IOKaszaTelneM, KOPEHb  HATypaJbHOM  CTENEHH, CTeHeHb C | BeluncineHue cremneHu yncia IEATebHOCTHBIX
palMOHANBHBIM  TIOKa3aTeleM, CTeleHb ¢  JeHCTBUTENBbHBIM | Beruncnenue norapugma yucna ornepanui
(BeIIeCTBEHHBIM) TOKa3aTeseM, Jorapudm 4ucia, CHHYC, KOCHHYC U | BpIloigHeHue TpUroHOMeTpu4ecKux
TaHT€HC MPOU3BOJIBHOTO YHUCIIA; BBIPQ)KEHUI Ha OCHOBE ONPE/ICICHUS

OP 7 YMeHue onepupoBaTth MOHATUSAMH: TOXIECTBO, TOKACCTBEHHOE | Pemenne panuoHanbpHbIX, MMOKa3aTeNbHbIX, | OneHka
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH W | JIOTapH(PMHUECKHX, TPUTOHOMETPUUYECKHX | JIEATEIbHOCTHBIX
HEpPaBEHCTB, PAaBHOCWIBHOCTh YypPAaBHEHH, HEPABEHCTB M CHUCTEM, | ypaBHEHHUH, CBOIAIIMXCS K JIMHEWHBIM U | OIepanuii
palMoHaNbHbIE, HPpPAlMOHAIBHBIC, IIOKA3aTeNbHBIC, CTENCHHBIC, | KBAAPATHBIM, a TaKKe aHAJIOTHYHBIX
aorapu(pMUUECcKre, TPUTOHOMETPUYECKIE YPAaBHECHUS, HEPABEHCTBA M | HEPAaBEHCTB M CHUCTEM. lcmonb3oBaHue
CHCTEMBI; YMEHHE peIlaTh YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C | rpadUuecKoro MeToza pereHui
IOMOIIBIO PA3IMYHBIX MPUEMOB; PEUIaTh YpaBHEHUS, HEPABEHCTBA M | ypaBHEHUIl U HEPABEHCTB
CHCTEMBI C TapaMeTpOM; IMPHUMEHSATh YpaBHEHHS, HEPABEHCTBA, MX
CHCTEMBI JUI PELICHUS] MaTeMaTHYECKHUX 33/1a4 U 33/1a4 U3 Pa3IMIHBIX
oOyacTell HayKu M pealibHOM JKU3HH;

OP 8 YMmeHue cB00O0IHO ONlepupoBaTh NOHATUAMU: Tpaduk ¢pyHkuuy, | Mccnenosanue  gynkumu; nocrpoenue | OueHka
oOparHast (QyHKIWS, KOMIIO3WIMS (QYHKIUH, JTUHEWHas (GYHKOUA, | TpaduKoB QyHKIHIIA. JeSITEIbHOCTHBIX
KBaJpaTH4Hasi (YHKLUs, CTeNeHHas (yHKIMS ¢ IebIM NoKa3aresneM, | Permenue ypaBHEHUH rpauuecKuM | ornepanui
TPUTOHOMETPUUECKHE (QYHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKUE | CIOCOOOM.

(GyHKLIMU, TOKa3aTenbHas W Jorapugmuueckas (GyHKIHUH; yYMEHUE
CTpOoUTh Tpaduku (YHKIMH, BBIIOJHATH MpeoOpa3oBaHus TpapUKOB
dyHKIHM;

YMEHHE HCNONb30BaTh Tpaduku QYHKUMA Uil U3y4eHUs
IPOIIECCOB U 3aBUCHUMOCTEN MpHU pEIIeHUH 3aJad U3 IPYyrux yuyeOHbIX
IIPEIMETOB U U3 peaJIbHOM )KM3HU; BbIpaxaTb (GopMyJIaMy 3aBUCUMOCTH
MEXy BEINYMHAMY;

yMEHHE CBOOOJHO OINEpPUPOBaTH IOHATUSMHU: UYETHOCTb
(GyHKLIMU, TEePUOAUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIUH, HauOoJbIlee U
HalMEHbIIIee 3HaYeHUs (PYHKIIMM Ha IPOMEKYTKE; YMEHHE NTPOBOIUTH
nccieaoBanne QyHKINN,




YMEHHUE HCIONb30BaTh CBOWCTBA M TpaduKu (YHKIUI Uil pelieHus
yYpaBHEHU, HEPABEHCTB U 3a7auy C IapaMeTpaMmH; H300paxarb Ha

KOOPJAMHATHOM  IUIOCKOCTM MHOXECTBA PELICHUN  ypaBHEHUH,
HEPABEHCTB U UX CHCTEM;

OP9 YMeHue CBOOOTHO OIIEpPUPOBATH NOHATUSAMHU: | Berunciienue apu(METHIECKUX u | Ouenka
II0CJIEI0BATEIbHOCTD, apu(MeTHUECKas POrPECCHsl, FEOMETPHUECKasl | TEOMETPUUECKUX ITPOrpeccuit JESTEIIbHOCTHBIX
nporpeccusi, 6ECKOHEYHO YOBIBAarOIIasi T€OMETPHUECKasi MPOTPECCHs; oreparui
YMEHHE 3a7aBaTh IIOCIEAOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYPPEHTHBIX (HOpMYIT;

OP YMeHHe onepupoBaTh MOHATUIMH: HENPEPBIBHOCTh (DYHKIHH, | Bbraucienne mpou3BoIHbIX (DYHKITHA. Ouenka

10 acUMITOTHl rpaduka (yHKIWW, TEepBasi W BTOpas MPOW3BOAHAS | BerumciieHMe WHTETpasoB. JeSITEIbHOCTHBIX
GYHKIIMM, TEOMETPUYECKHH M (QU3UYECKHIl CMBICI MPOU3BOAHOM, | IIpaBUIBHOCTS BBINONHEHUA 3aJaHU IpU | omepanuit
nepBooOpa3Hasi, OINpENeIICHHBId HWHTErpal; YMEHHE HaXOAWTH | IPUMCHCHUH 3aKOHOB JIOTUKH
acUMITOThI rpaduka (QyHKIMM; YMEHHE BBIYUCIATH IPOM3BOJHBbIEC | MATEMATHYECKHX paccyK/IeHHH, ux
CYMMBI, ITPOU3BEAEHHUS, YACTHOIO U KOMITO3UIMHN (DYHKIUH, HAXOAUTh | IPUMEHUMOCTH BO BCEX obmacTsx
ypaBHEHHUE KacaTeNbHOU K TpaduKy QyHKIIHH; YCII0BEYECKOM JICATEIIbHOCTH.

YMEHHE HCIOJb30BaTh MPOU3BOAHYIO JJIsi MCCIEAOBaHUS
GyHKUUH, A7 HAXOKIACHUS HAWIYYIIEro pelieHHs] B NPUKIIAJHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMHYECKMX M (U3UYECKUX 3aadax, s
OTIpe/IeNIeHUs] CKOPOCTH M YCKOPEHMSI; HaXOIUTh IJIOMIAH U 0OBbEeMbI
¢buryp c noMOIIbI0 HHTErpaia; IPUBOJUTH IPUMEPHI MATEMATUYECKOTO
MOJICIMPOBAHMsI ¢ TOMOIIBIO AU depeHIInanbHbIX YpaBHEHUH;

0] YMeHue omnepupoBaTh TOHSATHUSIMHU: KOMIUIEKCHOE 4uclo, | Pemmenne mnpumepoB ¢ KoMIuieKCHbIMU | OlieHKa

11 CONpPSDKCHHBIE  KOMILJIEKCHBIE  YHCJIA, MOAYJIb W ApPryMEHT | YHCIaMHU JESITENIbHOCTHBIX
KOMIUIEKCHOTO — 4Mcia, (opMa 3amucl  KOMIUIEKCHBIX — YHCENl oreparuii
(reomeTpuyeckas, TPUTOHOMETpHUUECKass U anreOpanyeckas); yMeTb
MIPOU3BOJIUTH apU(PMETHUECKHE IEHCTBUS C KOMIUIEKCHBIMU YHCIIaMH;

IPUBOJIUTH IPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YHCET,;

OP12 YMeHue cBOOOJHO  ONEpPUPOBaTh  IMOHATUSIMU:  Cpe/HEe | YCTaHOBIIEHHE CBSI3U Mexay 3akoHamu | OreHka
apupMeTHuecKkoe, MeAuaHa, HauOoJbllee U HaUMEHbIIEee 3HAYCHUS, | MATEMAaTUKH W JPYTUMH  OOJNACTSAMH | I€ATEIIbHOCTHBIX
pa3Max, JAHCIIepCHs, CTaHJApTHOE OTKJIOHEHWE JJIi OIKCAHUs | YeJIOBEUYEeCKON NEeSITeIbHOCTU. | Oonepanui

YHUCJIOBBIX NAHHBIX; YMCHHUC UCCIICAOBATb CTATUCTUYCCKUC HNAHHBIC, B
TOM 4YHUCJIC C NPUMCHCHHUCM rpa(bnquKHx MCTOHJOB MW 3JICKTPOHHBIX

HpaBI/IHBHOCTB BBITITOJITHCHUA SaI[aHI/Iﬁ npu
IMIPUMCHCHUU 3aKOHOB JIOTHUKH




CpencTB; Trpaduuecku UCCIeAOBaTh COBMECTHBIC HAOMIOACHUS C
TIOMOIIIBIO JUAarPaMM PacCEUBaHU U JIMHEHHON perpeccuu;

MaTeMaTHYECKUX paccyKaeHui, ux
MPUMEHUMOCTD BO BCEX o0mactsax
YeJIOBEUECKON eI TENbHOCTH.

OP13 YMeHHe HaxOIWUTh BEPOATHOCTH COOBITHH ¢ wHCHoJib3oBaHUEM | [IpaBHIbHOCTH BBINOIHEHUS 3axaHuil npu | OrneHka
rpadU4ecKux METOJIOB; NMPUMEHSTHh ISl pelieHus: 3anad (HOpMysbl | PELICHHH 3a1a4  MOJACYETOM  BAPHAHTOB | JEATEIBHOCTHBIX
CIOKEHUSI W YMHOKEHHS  BEPOSATHOCTEH, Qopmyny mosinoi | [IpaBUIBHOCTE BBIMOMHCHUS 3aJaHUil TPH | omeparnuii
BepoATHOCTH, (opmyny bepuymiu, koMmOuHaTopHble (akThl U | PCHICHHH KOMOMHATOPHBIX 3anad.

(hOpPMyIIBI; OIEHHBATH BEPOATHOCTH PEATbHBIX COOBITHiL; ymeHue | [IPABUIBHOCTE BBITIONHEHHS 3a/QHAH TIpH
OIEepUPOBaTh TOHATHUSAMU: ClIydaliHas BeJMYWHA, pachnpeseienye | MCTOIb30BAHUH BEPOATHOCTHRIX METOMOB.
BEPOATHOCTEN, MAaTEMATUYECKOE OKUJaHUE, AUCTIEPCUS U CTaHIaPTHOE

OTKJIOHEHHE CIydallHOW BeNWYHHBI, (YHKIUU paclpeleieHusl |

IUIOTHOCTH ~ PaBHOMEPHOIO, II0Ka3aT€IbHOTO ¥  HOPMAJIBHOTO

pacrpeieieHuii; yMEHHE UCIOJb30BaTh CBOMCTBAa HM3YyYEHHBIX

pacnpeneseHnii Uil pelieHns 3a/1a4; 3HaKOMCTBO C IMOHATUSMU: 3aKOH

OOJBIIMX YHUCEN, METOAbl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHHUE

IPUBOJIUTH TPUMEPHI TMPOSBICHHUS] 3aKOHA OOJBIIMX YHUCET B

MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

OP14 YMeHne cBOOOJHO OIEPUPOBATH MOHATHUSAMH: TOYKa, mpsimas, | [IpaBuibHOCTH BBIMONHEHUS 3amaaHuii npu | OneHka
IUIOCKOCTh, TPOCTPAHCTBO, OTPE3OK, JIy4, TNIOCKUN Yo, ABYTPAHHBIN | PEICHUH 3a/ady, H300paKalolmuX TOYKH, | JeSTEIbHOCTHBIX
yroJl, TpeXTpaHHBI Yroj, IepeceKaronrecs, MapajuleJbHble U | IpsIMble M IUIOCKOCTH Ha YepTeXe INpHU | onepauui

CKPELIUBAOIIKECS TPSAMBIE, IAPAJUIEIBHOCTD U MEPIEHIUKYIAPHOCTD
NPSMBIX U INIOCKOCTEH, YTOJI MEKY MPAMBIMH, YTOJ MEXAY IPIMOM U
IIJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTAMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHNH 33/1a4 U3y4eHHbIe (DaKThl U TEOPEMbI IUIAHUMETPHUH; YMEHNE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE,  YMEHHE
ONEPUPOBATh NOHATHSAMHU: MHOTOI'DAHHMK, CEYEHHE MHOTIOIDAHHMKA,
NpaBWIbHBI ~ MHOTOIpaHHUMK, MpHu3Ma, nHpamuna, ¢urypa u
MOBEPXHOCTh BpalleHMs], LUMIMHAP, KOHYyC, 1ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUEHUs KOHYCAa U LWIMHJpA, NTapaJlIebHbIE OCU WU
OCHOBAHMIO, CEYEHHE IIapa, IIJIOCKOCTh, Kacaromascs cdepsl,
LUIUHAPA, KOHYCa; YMEHHME CTPOUTH CEUYEHHE MHOIOI'DAaHHHUKA,
n300paxaTb MHOTOTPAHHUKH, (PUTYpBI U MOBEPXHOCTU BPAIICHUS, UX
CEYCHMs, B TOM YHCIE C MOMOUIBIO DJIEKTPOHHBIX CPEIACTB; YMEHHE

Pa3JIMYHOM MX B3aMMHOTI'O PACIOJIOKEHUH B
npocTpaHcTe. [ [paBUIBHOCTD BBITOITHEHUS
3aJaHUKd  TIpU  pEelIeHHM  3aJa4 10
CTEPEOMETPHUH.

N300paxeHne OCHOBHBIX MHOTOTPaHHUKOB
U KPYTJBIX TEJ, BBITIOJIHEHUE YEPTEKEU 10
ycinoBusM  3axad. Pacmo3HaBaHue Ha
YepTekKax M MOJEIAX IPOCTPAHCTBEHHBIC

(bopMmBI.




NPUMEHSTh CBOWCTBA T'€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
dbopMynupoBaTh  OmpeneNieHUuss Hu3ydaeMblX (uryp, BBIIBUTATH
THIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'EOMETPUYECKUX (uryp,
00OCHOBBIBATh ~ WJIM  ONpOBEpraTh  HUX; YMEHHE  IPOBOIUTH
KiIaccupukanuio (GUryp 1O pPa3IMYHBIM TPHU3HAKaM, BBIMOIHATH
HE0OXOIUMBIE JOMOJIHUTEIbHBIE TOCTPOCHUS;

0] YMmeHnue cBOOOTHO OTEPHPOBATH MOHATUAMH: IJIOMIAs GUTYpHI, | Beruncnenne nuHEHHBIX pa3MepoB, yrios, | OueHka

15 00beM (Uryphl, BEIMYMHA YIJla, PACCTOSHUE OT TOYKH 0 IJIOCKOCTH, | IUIOIAAed, OOBEMOB MHOTOTPAaHHUKOB M | I€ATEIbHOCTHBIX
pacCTOsIHUE MEXAY IPsSMBIMU, PACCTOSHHE MEXAY IUIOCKOCTSMHU, | TEJl BPAlLCHUs onepanui
II0IaAb cepsbl, IUIOIAAb IOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
LWIMHIpa, o00BbeM Kyba, MpsIMOYTOJIBHOIO Mapajlieienuena,
NUPAMUJIbI, TMPU3MBI, LWIMHIpA, KOHYCa, L1apa; YMEHUE HaXOJUTh
OTHOLIEHHE 00BEMOB NMOAOOHBIX PUTYD;

op YMeHue cBOOOJHO ONEpUPOBATh MOHATUSMH: JBUXKeHHE, | [IpaBuibHOCTE BbIMOAHEHMA 3amanui npu | OreHka

16 IapaJuIeIbHbIN IEPEHOC, CAMMETPUS HA IUIOCKOCTH U B IPOCTPAHCTBE, | IPUMEHEHUHN 3aKOHOB JOTUKH | NeATEeIbHOCTHBIX
MOBOPOT, MpeodpazoBaHuEe MOAOOMS, MOAOOHBIE (UIYpbl; yMEHHE | MATEMAaTUYECKUX paccyxeHuUH, UX | omepanuit
Pacro3HaBaTh paBHbIE U MOJOOHBIE (DUTYPHI, B TOM YHCIe B IpUpOJe, | IPUMEHHMOCT  BO  BCeX  0bmactsx
MICKYCCTBE, apXHTEKType; yMEHHE MCIIONb30BaTh TeoMeTpHueckue | YCTOBEUECKOH JeATeIbHOCTH.
OTHOLIEHMSI, HAXOAUTh TE€OMETPUYECKUE BEJIWYUHBI (JIJIUHA, YTod,
II0IaAb, 00BEM) MPH PEIICHUH 3aa4 U3 APYrHX YUeOHBIX NPEeIMETOB
U U3 peajbHOM JKU3HU;

opP YMeHue cBOOOAHO ONEPHPOBATH MOHATUAMU: INPSMOYrojbHas | Berunciaenne koopIuHAaT TOYKH, BekTopa. | OneHka

17 CUCTEMa KOOPJAMHAT, BEKTOP, KOOPAMHATBI TOYKH, KOOpAMHATHI | Pemenue 3a/1a4 Ha  HaXOXICHHUE | NeATEIbHOCTHBIX
BEKTOpa, CyMMa BEKTOPOB, IIPOMU3BEIACHUE BEKTOpPAa Ha YHCIO, | CKAIAPHOIO IIPOU3BEIEHUS BEKTOPA. olepanui

pa3i0KeHue BEKTOpa Mo 0a3ucy, CKaIpHOE IPOU3BEICHNUE, BEKTOPHOE
IIPOU3BEIECHUE, YroJl MEXAY BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ VISl PELICHUS] T€OMETPUYECKUX
3aJa4 ¥ 33/1a4 IpYTuxX y4eOHbBIX IPEIMETOB; ONEPUPOBATh MOHATHAMU:
Matpuia 2 X 2 u 3 X 3, OonpenenauTeNnb MaTPHIbl, T€OMETPUUECKUI
CMBICJI OIIPEIEIIUTENS,;




OP YMeHue MoJenupoBaTh peanbHBIE CUTyalldd Ha S3bIKE | YCTAHOBIIGHHWE CBSI3M MeExAy 3akoHamu | OueHka

18 MaTeMaTUKH; COCTABJIATh BBIPAXKCHUS, YPABHCHHUS, HEPABEHCTBA M UX | MATEMAaTUKU W JAPYITMMH  O0JAcTAMH | IPAKTUYECKOH
CHCTEMBI T10 YCIIOBHUIO 3a/1a4M, UCCIIEIOBAaTh NMOCTPOCHHBIE MOJIEIN C | YEIIOBEUYECKOM JEATEIbHOCTH. | ACATCIPHOCTH
MCIIOJIb30BaHUEM ammapara aiareopbl, HHTEpIPETUPOBATh MOTY4YeHHbIH | IIpaBUIBHOCTE BBINOJIHEHUS 3aJaHUM IIPH
pe3ynbTaTr; CTPOUTh MAaTEMaTU4YECKUE MOJEIM C  IOMOIUBI | TPUMEHEHUU 3aKOHOB JIOTHKH
FEOMETPUUYECKUX TOHATHI W BEJIMYMH, pPEllaTh CBSI3aHHBIE C HUMHU | MAaTEMaTHYECKUX paccyKIeHHH, ux
[PaKTUYECKUE 3aayd; COCTaBJIATH BEPOATHOCTHYIO MoJenb U | IPUMMEHMMOCTb BO BCEX obmactsx
MHTEpPIPETHPOBATh IOJyYCHHBI pe3y/IbTaT; peliaTh IMPHKIALHbIE | YCIOBEUCCKOM NeATeNbHOCTH.
331a4d  CPEICTBAMM MAaTEMAaTHYECKOrO0 aHajau3a, B TOM YHCIE
COLIMAJIbHO-9KOHOMHUYECKOT0 M (PU3MUECKOT0 XapaKkTepa,

opP YMeHne BBIOMpATh MOAXOIMIINNA METOJ JJIsl pEeIIeHHs 3aJadd; | YCTaHOBICHHE CBSI3M MeXAy 3akoHamu | Onenka

19 NOHUMAaHHE 3HAYMMOCTH MAaTEMAaTHKH B H3YYCHHH MPUPOAHBIX M | MATEMaTHKA W JAPYTMMH  O0JAcTAMH | PAKTHYECKOM
OOLIECTBEHHBIX IPOLIECCOB M SBJICHMM; YMEHUE paclo3HaBaTh | YEJIOBEUECKOMN NEATEIIBHOCTH. | ACATCIBHOCTH
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHE NPUBOAUTH | [IpaBUIBHOCTL BBHINONHEHHWS 3aJaHUi IIpH
MPUMEPBl MATEMATHYECKUX OTKPBITUHA POCCHUMUCKOM ©W MHUPOBOM | IPUMEHEHUH 3aKOHOB JIOTUKH
MaTE€MaTUYECKON HayKHU. MaTeMaTHYECKUX paccyXIeHHH, ux

IPUMEHUMOCTD BO BCEX obnacTsx

YEJIOBEUECKON NEATEILHOCTH.




2. KOHTpO.]ILHO-OIIeHO‘IHLIe MaTEepHUuaJabl IJd TCKYIICIr0 KOHTPOJIA

2.1 BallaHI/IH AJIA TEKYHIETr0 KOHTPOJA IO TEME «Pa3BuTHE NOHATHSA O YHUCIIE»

Jlante

1.

4
5.
6
7

OuenuBaemble pe3yabrathbl 00yuenus: OP1, OP5, OP7, 15

KpaTKUU OTBET.
4 3)\,2,1

B cmare: | ——— |*=/—.

BIYUCIIUT (5 4) e

Beraucnure: 278.,5-56,4:0,3*1,4.
5,31+4,37

Breruncnure v OTBET OKPYIVIMTE 0 LEIOT0: ——————— .
7,63—3,02

. Yupocrure: (a+2)(a-2)-(a-2)>.

HaiinuTe kopHH ypaBHEHHS: X2>-2X-8=0.

. Beramcmure: 3sin 0%+5sin 90° +cos 0° .

. Kakyro cymmy coctaBisier 15% ot 240 pyOneit?

BBI6€DI/IT€ OJIMH IPaBUJIbHBIN OTBET.

8.

10.

Kakoe n3 BepakeHUI 1IOCIIE YIIPOIICHUS CTAHET PABHBIM 2aB?

a) (a+B)’+B —2aB; 6) (2a-B)*+6aB-4a%-p;

B) (a-B)*-B%-4ap-a?; r) 2aB+5a-(a-1)%+82.
Permennem, kakoro U3 ypaBHEHHI ABISAIOTCA yucia 2 u —17

a) X-5=0; 0)(x-2)*(x-1)=0;

B)(X-2)*(x+1)=0; r) X*(x+1)*(x+2)=0.

B npsiMmoyronbHOM TpeyroibHUKE TUOTEHY3a paBHa 10cwMm,

a OJIMH U3 KaTeToB 8cM. YeMy paBHa IuIonaab 3T0ro
TPEYTOJIbHUKA?

a) 48cm? ; 0) 80cm?;  B)24cMm?; 1)0cM?.

Kpurepuu oueHuBanus

Ne
1 2 3 4 5 6 7 8 9 10
3a1aHUs
OTBET 1 15,3 2 4a-8 | 1:8 6 36 §) B B




3a HpaBHHBHBIﬁ OTBCT HA BOIIPOCHI NJIM BCPHOC PCHICHUC 3a1a491 BBICTABIIACTCA

MOJIOKUTEIbHAS OlleHKa — 1 Oasut.

3a HeraBHHBHBIﬁ OTBCT Ha BOIIPOCHI HIIM HCBCPHOC PCHICHUC 3aJa4H

BBICTaBJISIETCS OTpHIIaTeNNbHas olleHKa — () 6aioB.

Onucanue cucTeMbl OLlEHUBAHUS

Ouenka
KonuyectBo 6aios .
9-10 OTJINYHO
7-8 XOPOILIO
5-6 YIOBJIETBOPUTEIHHO
MeHee 5 HEYJIOBJIETBOPUTEIHHO

2.2 3ajanus 1A TeKylero KOHTpoJis no teme «Jlorapupmmuueckas QyHKuusny

OuenuBaemble pe3yabratbl 00yuenus: OP 2, OPS, OP6, OP7

Bapuanr 1

A) Bvibepume HOMep npaguibHO20 Omeema

Al

Eciu - KopeHb ypasHenus 100, (6—2x)=-2, 10 3HAUCHHE

BBIPDAKEHHUS 42 , 5 PABHO

1) 5 2) 3; 3) o

4)6

A2 | HaiiguTte npousBeneHne KOpHEH ypaBHEHUS 1) 1000: 2) 0,01:
lg> x—lgx*+2=0 3) 0,1; 4)100
A3 | Haiimute cymMy KOpHEH ypaBHCHHS 1) 22) a5 3
IogE.,(2x2+3)—1:Iog5 X 2,5, 4) 3
A4 | Haitnute HanGospliee 1enoe pereHue HepaBeHCTBa 1) 1 2) 4 3)
log,, (x—2)<log,, (6—X 5 4) -3
9 %( )<log %( ) )
A5 |Ecou 4 u y - pellieHHe CUCTEMBI YPaBHEHUIA 1)-2. 2) o;
3) 7; 4)0

X+2y =05,
{ y TO 3HAYCHUC BBIPAKCHUS 2x_ 4 y, PABHO

log,s (y+x)=0,5;

10




B) Hanuwume npasunvuulii omeem

BI | Haiinure npousseeHue kopHeit ypasuenus 109, 2+10g,, 2=log, 2
B2 | YkaxuTe KOJMYECTBO LEJbIX PEIICHU HEPABEHCTBA:
log,, (3x—1)-2>log, X
9, (3x-1) g,
B3 3.2 =1152,
IIycte, 1 - pellIeHHE CUCTEMBI YPaBHECHUM Brerancnure
y o 1y~ P yp |og£(y_x):2_
Yo — %o "
C) Ilpuseoume noopobnoe peuiernue 0GHHO20 3A0AHUSL.
C [Ipu xakuxX 3HaYEHHSAX NTapaMeTpa a ypaBHEHUE Iog3(2a—9x) =X HE UMeeT
KOpHEHN
Bapuant 2
A) Bvibepume HOMep npaguibHO20 omeema
Al'| Ecn , - xopens ypasrenms 100 5 (3x+1)=-2, 1o 1) 45 2) 0, 3) 4; 4)31

3HAYCHUC BbIPAKCHUS X2 — X, paBHO

A2 | Haiinute npou3BeicHHe KOPHEH YpaBHEHUS 1) 1000: 2) 0,01: 3) 0,1
lg> x—lgx*-3=0 4)100

A3 | Halimute cymmy KOpHE# ypaBHCHHSI 1) 9. 2) 12: 3) —10: 4) 3
log, (4% +32) -2 =1og, x

A4 | Halimute HanbompInee 1iejoe pemeHne nepaBeuctsa | 1) 7. 2) 6: 3) ¢ 4) -7
Iog% (2x+13) < Iog% (5+3x)

A5 | Ecnu « u - pellleHne CHCTEMBbl ypaBHEHHUI 1)z 2) 5, 3) 7, 4)o

3X+2y =5,
TO 3HAYCHUE BBIPAKECHUSA 2x + vy,

log,, (Y +x)=0,25;

paBHO
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B) Hanuwume npasunvuulii omeem

BI | Hajinnre nanvenbmmii kopens pasuerms 109, X+10g; x =1

B2 | Ykaxure KOJIMYeCTBO OCJIbIX pGHIGHI/Iﬁ HCPAaBCHCTBA

Iog% (x—0,5)—log, (x-1)>1

B3 3.2V =576,

Iogﬁ(y—x)=4.

ITyctb, M - pelIEHHE CUCTEMBI YPaBHEHUM { Beruncnure

Yo — %o

C) Ilpusedume noopobnoe peuterue 0GHHO20 3A0AHUL.

C | Ipu xakux 3HaUEHHUAX IapaMeTpa a ypaBHenue 10g, (a3 +4X)— Xx=0 mmeer

POBHO ABAa KOPH:A

Bpemst Ha BeInOJIHeHHe: 45 MUH.

3a npaBUIBHBIN OTBET 3a 3amanust A1-AS — 1 6amn, 3aganue B1-B3 — 2 6ama,
3aganue C-4 6amma. Beero-15 6amnos

3a HeENpaBWJIbHBIM OTBET Ha BOIPOCHI WM HEBEPHOE pEUICHHUE 3aJa4u
BBICTABJISIETCS OTpUIIATEbHAs OlleHKa — () OaIoB.

Kpurepuu ouenku

No Al | A2 | A3 | A4 | A5 | Bl | B2 | B3 C
3aJ1aHUA
1 4 1 3 3 3 8 0 5 (=c;0]
BapHUaHT
2 2 4 1 1 1 | olog3 | 4 0 | (0:%0,25)
BapHUaHT

Onucanue CUCTEMbI OLIEHUBAHUSA
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OueHka
KonuuecTBo 0awios

12-15 OTIIMYHO
9-11 XOpOIIIO
7-8 YAOBJIETBOPUTEIILHO
MeHee 5 HEYAOBJIETBOPUTEIILHO

2.3 3apanus UIg TeKywero KOHTpoJs no reme «llapaaiesbHocTh NPAMBIX U
IUIOCKOCTEID)

OuenuBaemsle pesyiabratbl 00yyenus: OP1, OPS, O11, OP13

Bapuant-1

1. Jlanwl nBe mepecekaromiuecs mnpsimble. Besikast mu TpeTbs mpsiMas, UMEIoIas ¢
KaXKJI0M U3 TaHHBIX MPSIMBIX OOIIYIO0 TOUKY, JIEKHUT C HUMH B OJHOM TIOCKOCTH?
OTBeT 00BsICHUTE.

2. IlmockocTs, mapamwiensbHas npssmoit AB Tpeyronsauka ABC, mepecekaet CTOpoHy
AC B Touke A;cropony BC - B touke Bi. Haiinure otpe3ok AiB1, eciim AB=25
cm, AA1:A1C=2:3.

3. Hanbr mapamiensHbie miaockocTd o U . Uepes touku A u B miockoctn o
IIPOBEJICHBI MapaJuIeNbHbIE MPSAMbIE, IEPECEKAIONTUe TNIOCKOCTh B B TOYKax Aj U
B;. Haiigure A1B1, eciu AB=5 cm.

Bapuanr-2

1. AB u CJl-ckpemuBarommuecs mnpsmbie. Moryr au npsambeie AC u BJ]
nepecekaTbesa? OTBET 00BSICHUTE.

2. Yepes xoHen, A otpe3ka AB mpoBefeHa IIIOCKOCTh; uyepe3 koHell B u touky C
oTpe3ka AB MPOBEJICHBI  MapaJljielbHbIE MPSAMbIC,IEPECEKAIOIINECS c
MJIOCKOCTHIO B Toukax Biu Ci.Halinure nnuny orpeska CCy, ecniu BB1=15 cm u
AB1:C1B1=3:1.

3. Janbl mapamensHbie IpsiMbie a U 6. Uepes Touku A1 u B1 npsmoii a mpoBeieHbl

JIBE TapaJileNIbHbIE TUIOCKOCTH, TIEPECEKaroe NpsMyr ¢ B Toukax Az u Bp.
Haiigute A2B,, eciin A1B1=10 cm.
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Bapuant-3

1. Jlexxat nu npsIMbI€ @ ,68 U ¢ B OTHOM IIJIOCKOCTH, €CIIU IPSIMbIE A U 8, A U C,
6 1 ¢ TIEPECEKAIOTCS M TOYKH UX TIepeceueHus He coBnanaot? OTBeT OOBSICHHUTE.

2. [ImockocTh, mepecekas 1Be CTOPOHBI TpeyroiabHuka ABC, nemuT ux B OTHOIIEHUU
AA1:A1C=BB1:B1C=2:3. Haiinute qnuny otpeska A1Bi, ecniu AB=15 cm.

3. Orpesku AB u C]I mapanienbHbIX MPSMBIX 3aKITIOYEHBI MEXTY HapauieIbHbIMU
miockoctsaMu. Haiiqure AB, eciin CJI=3 cm.

Bapuant-4

1. BepHo 1m crenylollee yTBEpXKICHUE: TMpsMas, Iepecekarolas OJaHy H3
PACIIOJIOKEHHBIX B MPOCTPAHCTBE MapaUICIbHBIX MPSAMBIX, MIEPECEKAET U JPYTYIO.
OTBeT OOBACHUTE.

2. Konen B otpeska AB nexur B mmockoctu o. Touka C nenutr AB B otHOmennu AC :
CB=3 : 4. Otpe3ok CJ/I || o v paBeH 12 cm. Ilpamas A/l nepecekaer o B Touke E.
Haigure BE.

3. JIBe mapasuieNibHbIE IUIOCKOCTH O M [3 mepecekaloT NapajUie/ibHbIe MpsMbIe

COOTBETCTBEHHO B TOoukax A u Aj (tuiockocTs o). YeMy paBeH oTrpe3ok AAj, eciiu
BB1=5 cm?

Kpurepuu oueHuBanus

1 3aganue 23a1aHue 3 3azaHue
1 BapuaHT Ha 15 5
2 BapuaHT Her 10 10
3 BapuaHT Ha 9 3
4 BapuaHT Her 28 5

Onucanue cucTeMbl OLIECHHBAHUSA

OtmeTka «5» CTaBUTCS, €CIU:
paboTa BBINOJHEHA MOJHOCTHIO; B JIOTMUECKUX PACCYXKACHUSIX M O0OOCHOBAHUU
peuieHuss HeT MpoOesioB M OLIMOOK; B PEIICHHMM HET MaTeMaTHUYeCKHX OIIUOOK
(BO3MOKHa OJTHA HETOYHOCTh, OMKCKA, HE SBIIAIONIASCS CJIEICTBUEM HE3HAHUS WM
HEMOHMMAaHUS y4eOHOr0 MaTepuana).

14



OtMmeTka «4» CTaBUTCS, €CIIU:
paboTa BBINIOJIHEHA TIOJIHOCTHIO, HO 0OOCHOBAHMUSI 11aroB PEIIeHUs HEI0CTaTOYHBI.

OtMmeTKa «3» CTaBUTCS, €CIIH:
JIOTTYTIIEHBI 00JIee OTHON OMMOKH WK OoJiee ABYX-TPEX HEIOUETOB.

OTtMeTKa «2)» CTaBHUTCS, SCIIH:
JOTMYIIIECHBI CYIIIECTBEHHBIC OIMOKH, MOKA3aBIINe, YTO O0yJaroIUiCs HE BIaJeeT
00s13aTeIbHBIMM YMEHUSIMH 110 JAHHOW TeME B TIOJIHOM Mepe.

2.4 3anaHus U1 TEKYIIero KOHTPoJis no teme «llepneHanKyJasipHOCTH MPSIMbBIX
U IUI0CKOCTe»
OuenuBaemble pe3yabTathl 00yuenus: OP1, OP5, OP11, OP15

Bapuant-1

1. ITpsmeie AB, AC u A/l nonapso neprieHaukyisipabl. Haiinure nimuny otpeska BC,
ecnu All=a, IC=s, JIB=c.

2. Touka A HaxOJUTCs Ha PaCCTOSIHUM @ OT BEPIIMH IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
C KareTaMu ¢ U c¢. Haiinure paccTostHUE OT TOUKHM A 10 TUIOCKOCTH TPEYTOJIbHUKA.

3. I3 Touk® K MI0CKOCTH MPOBEACHHI JIBe HAKJIOHHbIE. HaliiuTe JIMHBI HAKIIOHHBIX,
€CJIM OHU OTHOCATCS Kak 1:2, a COOTBETCTBYIOIIME UM ITPOEKLIMH PaBHBI 1 cM 1 7
CM.

BapuanTt-2

1. Tpsmeie AB, AC u AJl nomapHo neprneHaukyiasipubl. Haiinure nimuHy otpeska
AC, ecnu B/I=a, IC=8, AB=c.

2. Touka A HaXODUTCS Ha PACCTOSHUU 3 CM OT IUIOCKOCTH PaBHOCTOPOHHETO
TtpeyroiapHuka ABC u 5 ¢M oT BepmmH 3T0ro TpeyroiapHuka. Hanoure mimny
cTopoHbI Tpeyroiabauka ABC.

3. W3 TOukH K IUTOCKOCTH MPOBEICHBI 1BE HAKIIOHHBIC, JUTMHBI KOTOPHIX paBHBI 23
cM u 33 cm. Halinure paccTosiHE€ OT TOYKH 1O TUIOCKOCTH, €CIU TMPOSKIUU
HaKJIOHHBIX OTHOCSITCS Kak 2:3.

Bapwuanr -3

1. ITpsmeie AB, AC u A/l nonapuo nepnienaukyiaspusl. Haitaure Cl, ecniu A/l=a,
BC=s, B/I=c.
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2. Touka A HaxOIUTCA HA PACCTOSHUU @ OT BEPIIUH MPSIMOYTOJIHLHOTO TPEYTOJIbHUKA
Y Ha PACCTOSIHUU 6 OT €ro IIockocTu. Haliiute qiuny kaTera, €Ciu JJMHa APYroro
KaTeTa paBHa C.

3. Y3 TOYKH K IJIOCKOCTH MPOBEJICHBI JBE HAKJIOHHBIC JUIMHOM 4 ¢cM 1 8 cM. Haitaure
pacCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, €CJIM UX MPOEKIIMU OTHOCITCS Kak 1:7.

Bapuanr-4
1. ITpsameie AB, AC u A/l nonapuo nepnenaukyiasipusl. Haiigure B/I, ecnu AB=a,
BC=s, C/I=c.

2. Touka A HaXOIUTCS HA PACCTOSTHUU 5 CM OT BCEX BEPIINH PAaBHOCTOPOHHETO
TPEYTOJIbHHKA CO CTOPOHOH 43 cMm. Haiinure paccTossHEE OT TOYKH A 10
IJIOCKOCTH 3TOTO TPEYrOJIbHHUKA.

3.3 TOUKH K IIJIOCKOCTH IIPOBEICHBI IBE HAKJIOHHBIC, ITTMHBI KOTOPBIX OTHOCATCS

Kak 5:6. Halimure paccTosiHME OT TOUKH JI0 TJIOCKOCTH, €CIIA COOTBETCTBYIOIINE
MIPOCKITNY HAKJIOHHBIX paBHBI 4 cM 1 3vV3cM

Kpurtepun ouennBanus

1 3aganue 23aJ1aHue 3 3aztaHue
1 BapuaHT Jb? + ¢ — 2a2 1\/4(12 ~ 2 ez 4cm, 8em
2
2 BapuaHT Jb? +c2 — @2 V3 9cm
3 BapuaHT \/Zaz + b2 — (2 \/4a2 — 4p2 — 2 V15
4 BapHaHT \/Zaz +c2—p2 |3em 3cm

Onucanue cucreMbl OIICHUBAHUA

OtMmeTKka «5» cTaBUTCS, €CIIU:

paboTa BBIMOJHEHA TMOJHOCTHIO; B JIOTHUECKUX PACCYXKACHUSIX M 00OCHOBAHUU
penieHus: HeT MpoOesioB M OMIMOOK; B PEIICHHMH HET MaTeMaTHUYeCKHX OIIUOOK
(BO3MOXKHA OJTHA HETOYHOCTh, OMMCKA, HE SBIISIONIASICS CJICICTBUEM HE3HAHUS WIH
HETOHUMaHUsl y4eOHOro MaTepuana).

OtmeTtka «4» CTaBUTCS, SCIIH:
paboTa BBITIOJIHEHA TIOJIHOCThIO, HO OOOCHOBAHMUSI 111aroB PEIIeHUs HEI0CTATOYHBI.

OtMeTKa «3» CTaBUTCS, €CIIU:
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JOIYILIEHbI 00Jiee OJHON OIMOKY WK OoJiee BYX-TpeX HEAOUYETOB.

OTMmeTKa «2» CTaBUTCS, €CIU:
JOTMYIIEHBI CYIIECTBEHHBIC OIIMOKH, MOKA3aBIINe, YTO O0yJaroNIUiCs HE BIaJeeT
00s13aTeIbHBIMU YMEHUSIMU 110 JJAHHOW T€ME B TIOJIHOU Mepe.

2.5 3aHaHHﬂ AJIA TEKYIIETr0 KOHTPOJA IO TEME «MHOFOFpaHHl/IKH»

OuenuBaemble pe3yabrathl 00yuenus: OP1, OP2, OP5, OP11, OP12

Bapuanr 1

1.TeJi0, HOBEpXHOCTH KOTOPOI'0 COCTOMT U3 KOHEYHOI'0 YHCJIA MJIOCKHUX
MHOT0YI0JIbHUKOB, HA3bIBAETCS:

a) YEThIPEXyTOJIbHUK

0) MHOTOYTOJIHUK

B) MHOTOTPaHHUK

I') IIECTUYTOJIbHUK

2. K MHOrorpaHHMKaM OTHOCSITCS:
a) mapajuieenue

0) npusma

C) mupamuaa

BCE OTBETHI BEPHBI

3. OTpe3ok, CoeNNHAIONINI IBe BePIIMHBI PU3MBbI, He PUHA/JIEKAIIHE OTHOM
rPaHM HA3BIBAETCH:

a) IMaroHaJIbIo

0) pebpom

B) TPaHBIO

') OChIO

4. Y npu3zmbl 00KOBbIE pedpa:
a) paBHbI

0) CHMMETpPUYHBI

B) NapaJIyIeJIbHbI U PaBHBI

T) NapaJyieIbHbI

5. 'panu nmapasuiesienunena, He UMeIOLIMe OOIIUX BEPIINH, HA3bIBAIOTCH:
a) MPOTUBOJICKAIITUMHU

0) MPOTHUBOIIOI0KHBIMHU

B) CHUMMETPUYHBIMU

') paBHBIMH
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6. IlepneHaUKyASIP, ONYIIEHHBIH U3 BEPIIHHBbI MHPAMHUABI HA MJIOCKOCTH
OCHOBAHMHSI, HA3LIBAETCH:

a) MeJIuaHon

0) ocbi0

B) JMaroHayibio

I') BRICOTOU

7. ToukH He JiesKalye B IVIOCKOCTH OCHOBAHUS NMMPAMU/AbI, HA3bIBAKOTCH:
a) BEpIIMHAMH THPAMU/IBI

0) 60KOBBIMU pebpaMu

B) JJUHEUHBIM pa3MEpPOM

I') BEpIIMHAMHU FPAHU

8. BbicoTa 00KOBO# I'PaHM NPABWIbHOM MUPAMHU/IBI, IPOBEACHHAS U3 ee
BEPLIMHBbI, HA3bIBACTCH:

a) MEIMaHon

0) arodemoit

B) NEPICHAUKYIISIPOM

r) OucceKkTpucoin

9.Y ky0a Bce rpaHm:
a) NPAMOYTOJIbHUKH
0) KBagpaThbl

B) Tpamnenuu

') poMOBI

10. TeJji0, cocTosiNIee U3 IBYX KPYrOB U BCeX OTPE3KOB, COEMHSIOMIUX TOYKH
KPYIOB Ha3bIBAETCS:

a) KOHyCOM

0) mapom

B) IIWJIMHIPOM

r) cepoit

11. Y unaunapa odopasymouue:
a) paBHbI

0) mapayieabHbI

B) CUMMETPHUYHBI

I') apajieabHbl U PABHbI

12. OcHoBaHMSI HWIHHAPA JI€KAT B:
a) OJHOM TIJIOCKOCTH

0) paBHBIX IJIOCKOCTSIX

B) MapajuieNIbHbIX MJIOCKOCTAX

T') pa3HbIX IIOCKOCTSIX



13. IToBepXHOCTH KOHYCA COCTOUT M3:
a) oOpa3yrommx

0) rpaHeii u pedep

B) OCHOBaHHUs U pedpa

') OCHOBaHUS U OOKOBOW MOBEPXHOCTH

14. OTpe3ok, COeANHAONINI IBe TOYKH IIAPOBOH MOBEPXHOCTH M MPOXOASILIUIA

Yyepe3 HEHTP 1Iapa, Ha3bIBAETCSI:
a) painycom

0) meHTpoM

B) OCBIO

) IMaMETPOM

15. Besikoe ceveHMe MIApa MJIOCKOCTBIO €CTh:
a) OKPY>KHOCTb

0) Kkpyr

B) cdepa

T) HOJYKPYT

16. Ceuenue mapa 1uaMeTpajibHOM MJIOCKOCTHIO HA3LIBACTCH:
a) OOJIBIIUM KPYTOM

0) 0O0JIBILION OKPYKHOCTBIO

B) MaJjbIM KPyroM

I') OKPY’KHOCTBIO

17. Kpyr koHyca Ha3bIBaeTcs:
a) BEpLIMHOMN

0) MIOCKOCTHIO

B) TPaHBIO

I') OCHOBaHUEM

18. OcHoBaHUsI NPU3MBI:
a) mapajuieIbHbI

0) paBHBI

B) MEPIEHAUKYIISIPHBI

I') HE pPaBHBI

19. Ilnomaab10 0OKOBOI MOBEPXHOCTH NMPHU3MbI HA3BIBACTCSH:
a) cymMma IUIomazeii 00KOBBIX MHOTOYTOJIbHUKOB

0) cymma mtomazeit 60KoBBIX pedep

B) CyMMa IUIOIIaieil OOKOBBIX TpaHeit

') CyMMa IUIOIAJIe OCHOBaHUI

20. ITepeceuenus nuaroHaJjieil mapaJJiesenuiena siBjasieTcsi ero:
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a) IEHTPOM

0) LICHTPOM CUMMETPHUHU
B) IMHEHHBIM pa3MepoM
') TOYKOH CeueHUs

Bapuanr 2

1. BepimuiHbI MHOTOTPAHHUKA 0003HAYAKOTCS:
a)a,B,C, I ...

0)A,B,C, ..

B) aB, CJ, ac, af ...

r) AB,CB, A, CJI ...

2. MHOrOrpaHHHUK, KOTOPbIA COCTOUT U3 IBYX IJIOCKHUX MHOIOYT0JIbHUKOB,
COBMeENIEHHBbIX MapaiieJIbHbIM MEPEHOCOM, HA3bIBAETCS:

a) mupaMuI0i

0) mpu3Moi

B) IIWJIMHJIPOM

T') MapajuieNenuIe oM

3. Ecain 00kxoBbIe peOpa npu3Mbl NePHEHINKYJISPHbI OCHOBAHHUIO, TO MPU3MA
SIBJISIETCH:

a) HaKJIOHHOM

0) npaBUILHOMN

B) IIPSIMOM

I') BBIITYKJIOM

4. Eciu B 0CHOBAHMU NMPU3MBI JIEKUT NapajjieiorpaMm, TO OHA SIBJISETCH:
a) IpaBUJIbLHOW MPU3MOi

0) mapasienenune0oM

B) IIPABWJILHBIM MHOTOYTOJILHUKOM

) TUPaAMUION

5. MHOTOrpaHHUK, KOTOPbIA COCTOUT M3 IVIOCKOT0 MHOT0YTOJIbHUKA, TOYKH U
O0TPE3KOB, COCTUHSIONINX UX, HA3LIBACTCSH:

a) KOHyCOM

0) nupaMuIoit

B) IPU3MOIA

I) IapoM

6. OTpe3kn, coeUHSIIOIINE BEPIIMHY MMPAMUIbI C BePIIMHAMYN OCHOBAHUS,
HA3bIBAIOTCH:

a) TpaHsIMH

0) cropoHaMu

B) OOKOBBIMH peOpaMu

') AMaroHaasIMu
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7. TpeyrojbHass mUpaMuia HA3bIBACTCH:
a) IpaBUJILHON MTUPAMUION

0) TeTpa’ipom

B) TPEYTOJIbHON MTUpaMUION

') HAKJIOHHOM TTUpaMuI0i

8. K npaBWJILHBIM MHOTOTPAHHUKAM He OTHOCHUTCS:
a) Ky0

0) TeTpa’rap

B) UKOCaP

') MUpaMuIa

9. BoicoTa mupaMubI SIBJISIETCH:
a) OCbIO

0) MeauaHoOM

B) MEPIEHIUKYIIIPOM

r) anodemont

10. OTpe3ku, coeqUHSIONIAE TOYKHA OKPYKHOCTeil KPYroB, HA3bIBAalOTCH:
a) rpaHsMU UWJIMHAPA

0) oOpa3yromumMu HUIUHIpA

B) BBICOTaMH IIJIMHAPA

I') IePIECHANKYISIPAMH IIIAHIPA

11. Ilpsimas, npoxoasuasi 4Yepe3 HeHTPbI OCHOBAHUI, HA3bIBACTCH:
a) OCBIO IIWJIUHAPA

0) BBICOTOW UITUHAPA

B) paJInyCOM IMJIMHJPA

) peOpoM IUINHAPA

12. Tesno, KOTOpOE COCTONT U3 TOYKH, KPYra H OTPE3KOB, COCAUHSIIONIUX HX,
Ha3bIBAETCH:

a) MUpaMuI0i

0) KOHyCcOM

B) IIApOM

T') UWJIMHAPOM

13. Tes10, KOTOpPOE COCTOMT M3 BCEX TOYEK NMPOCTPAHCTBA, HA3BIBACTCH:
a) cdhepoit

0) mapom

B) UMJIMHIPOM

r) nonychepoit

14. I'paHuna mapa Ha3bIBaeTCH:

21



a) cepont

0) mapom

B) C€UEHUEM

I') OKPY>KHOCTBIO

15. JIlunus nepeceyenusi AByX cdep ecThb:
a) KpyT

0) momyKpyr

B) OKPY>KHOCTh

') CCUCHUE

16. Ceuenmue cepbl HaA3bIBACTCH:
a) Kpyrom

0) 0OJIBIIION OKPYKHOCTHIO

B) MaJIbIM KPyroMm

I') MaJol OKPYKHOCTBIO

17. I'paHu BBINYKJIOT0 MHOTOTPAHHUKA SIBJISIIOTCS BHINYKJIBIMU
a) TpeyroJbHUKaMHU

0) yrmamu

B) MHOTOYTOJIbHUKAMHU

I') IIECTUYTOJbHUKAMHU

18. bokoBasi HOBepXHOCTH NPU3MbI COCTOUT H3:
a) mapajuiesIorpaMMoB

0) KBaJpaToB

B) pOMOOB

') TPEYTOJIbHUKOB

19. BokoBasi IOBEPXHOCTb NMPSIMO MPU3MbI PaBHA:

a) IPOU3BEICHUIO NTEPUMETPA HA ITTMHY TPaHU MPU3MBbI

0) MPOU3BEICHUIO IJTUHBI TPAHU MPU3MBI HA OCHOBaHUE

B) IPOM3BEACHUIO JUTMHBI TPAHU MIPU3MBI HA BHICOTY

T') IPOU3BEICHUIO TIEPUMETPA OCHOBAHUS HA BBHICOTY MPU3MBbI

20. K npaBHIbHBIM MHOTOTPAHHUKAM OTHOCHTCH:
a) TeTpadip

0) Ky0 1 toaeka’ip

B) OKTadJIp U UKOCAdIP

') BCE€ OTBETHI BEPHBI
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Kpurepuu ounenkun

1 BapuaHT 2 BapMaHT
Ne Bonpoca IIpaBUIBHBIN OTBET Ne Bonpoca IIpaBUIBHBIN OTBET
1. B 1. 0
2. r 2. 0
3. a 3. B
4. B 4. 0
5. a 5. 0
6. r 6. B
7. a 7. 0
8. 0 8. r
9. 0 9. B
10. B 10 0
11. r 11. a
12. B 12. 0
13. r 13. 0
14. r 14. a
15. 0 15. B
16. a 16. 0
17. r 17. B
18. 0 18. a
19. B 19. r
20 0 20. r
OnucaHus CUCTEMbI OIlCHUBaAHUA
Onenka
KonnuecTBo 6amioB
19-20 OTIIMYHO
17-18 XOpOIIO
15-16 YAOBJIETBOPUTEIBHO
MeHee 15 HEYJIOBJIIETBOPUTEIHHO

2.6 3amanus A TeKyLIero KOHTPOJiA mo Teme «MeToa KOOpAMHAT B
NMPOCTPAHCTB»

OuenunBaemsle pesyabrathbl 00yyenusi: OP5, OP11, OP14

Bapuanr 1

1. Haiigute Ha ocu X TOUKH, KOTOPBIE yAalIeHbI OT TOuku A(4,-2,3) Ha
paccrosiHue 7.

2. Hansl Tpu Bepmmabl A(0,2,-3), B(-1,1,1), C(2,-2,-1) napannenorpamma ABC/I.
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Haiinnre KoopanHAaTHI Y€TBEPTOM BEPIINHBI /1.

3. Komuisl otpeska AB umeroT koopaunatel A (2,-3,1), B (4,-5,6). Haiigure
KOOpAMHATBl TOYKH, CUMMETPUYHOM cepeauHe oTpe3ka AB oTHocurenbHO
m1ockocty XY.

4. ITpu kakom M Bektops! a(1,-2,4m) u b (2, 2m+1, -m) nepneHIUKYIAPHBI?

Bapuanr 2

1. Haitaute Ha ocu Y TOUYKH, KOTOpPbIE yAaJIeHbl OT Touku A (-3,2,4) Ha
paccrosinue 13.

2. JHansl Tpu Bepmunbl A(2,1,3), C(-2,1,5), A(-1,2,-1) napamnenorpamma ABC/I.

Harinnre koopauHaTel YeTBEPTOU BEPIIUHBI B.

3. Hana Ttouka A(-4,2,3). Haiinure pnmuny otpeska AA', rme A'—rouka,
CUMMETpPHUYHAS TOUKE A OTHOCUTEIHHO OCH Y.

4. Bekropsr a (N, -2, 1) u b (n, 1, -n) neprnenaukynsapusl. Haitaure N.

Bapuant 3
1. Ha ocu Z HaiiauTe TOUKY, paBHOYAaJICHHYIO OT Todek A(-2,0,3) u B(0,2,-1).
2. Hauwr Tpu Bepmmnbl A(1,-2,7), B(2,3,5), A(-1,3,6) pomb6a ABCJI. Haiigute
KOOPAWHATHI 4YeTBEPTOU BepIIHHBI C.
3. Cummerpuunbl ju touku A(7,-4,-5) u A'(-7,4,-5), B(-2,3,1) u B'(2,-3,-1)
OTHOCUTENBHO ocu Z? OTBeT 00BACHHUTE.
4. Tlpu KakuX 3HaYEHUSAX M U N BekTOopsL, a (-1, 4, -2) u b (-3, M, n) koummHeapHbIC?

Bapuanr 4

1. Ha ocu Y HaiiguTe TOUKy, paBHOYaaIeHHYI0 oT Touek A (-3,7,2) u B (2,-3,3).

2. Jaubr tpu Bepmmnbl A(1,4,2), B(2,-1,5), C(0,-2,4) npsmoyronpauka ABC/I.
Haiinure xoopinHaTel 4eTBEPTON BEpIIMHBEI /1.

3. [Ipu mapannensHoM nepenoce Touka A(7,0,4) mepexoaut B Touky A'(9,2,1).
B kakyro Touky mpu 3ToM nepeiinet Touka B(-1,3,2)?

4. lansl Touku A (2, -1, 4), B (6,1,3) u C (5,1,0). Haiigure Ha ocu Y Touky D, uT0OBI
BekTOopsl AC 1 BD ObuTn iepreH UKy IIpHBI.

Kpurepuu onenuBanus

1 3aganue 23a1aHue 3 3agaHue

1 BapuaHT M 1 (10; 0; 0) D (3;-1;-5) M (3; -4; -3,5)
M 2(-2;0;0)

2 BapHWaHT M 1(0; 14; 0) B(1;0;7) AA'=10
M 2 (0; 10; 0)
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3 BapuaHT M (0; 0; 1) C(0; 8; 4) A Ttoukm A' CUMMETPUYHBI
OTHOCUTEJIBHO OCH Z, a TOUKH B u
B'- "er.

4 BapuaHT M (0; 2; 0) D(-1;3;1) B'(1, 5, -1)

Onucanmne cucTemMbl OLlCHUBaHUHA

OTmeTKa «5» CTaBUTCS, €CITH:

paboTa BBITIOJHEHA IOJHOCTHIO; B JIOTUYCCKUX PACCYKICHUSAX U OOOCHOBAHUH
pelIeHrsT HEeT MPOOENOB W OIMMOOK; B PEIICHWH HET MAaTeMaTUYECKUX OIIMOOK
(BO3MOKHA OJTHA HETOYHOCTH, OMMCKA, HE SBIISIONIASICS CJICICTBUEM HE3HAHUS WIIH
HETIOHUMAaHUs y4eOHOTO MaTepuaa).

OtMmeTka «4» CTaBUTCS, €CIIU:
paboTa BBITIOJIHEHA TIOJIHOCTBIO, HO OOOCHOBAHMS IIaroB PeIIeHUs] HEA0CTATOYHHI.

OtMmeTKa «3» CTaBUTCS, €CIIU:
JOMYIIEHBI 00Jiee OJJHOM OMMOKHU MU 00Jiee TBYX-TPEX HEIOUYETOB.

OtMmeTKa «2» CTaBUTCS, €CIIU:

JOIYIIEHBI CYIIECTBEHHbIE OLIMOKH, TOKA3aBIIKNE, YTO 00YYaIOIIUIICS HE BIIaCET
00s13aTeTbHBIMU YMEHUSIMU 110 IaHHOM TeMe B MOJIHOM Mepe.

2.7 3apanus I TeKylIero KOHTPOJIs o Teme «BeKTopsl B IPOCTPaHCTBE»
OuenuBaemble pe3yiabrathbl 00yuenusi: OP5, 011, OP14

Bapuant 1
Bri0epuTe 0MH IIpaBUIbHBIA OTBET

1.  [Hauwi touku A (4; 5; 1) u B (0; 9; -8). Uemy paBHa jymHa otpe3ka AB?

a) V113 ) VA2 o) d) Jex &) 2v5s
2. YKaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) a(L45)n b(08-Y) b) a(28-)u b(4:16;-2)

¢) a(000)n bB43)  d) a(L22)u b(-1,2;2) e) a(l-3:4)ub(4-31)
3. Moryr i1 BEKTOPHI OBITH KOJUIMHEAPHBIMH, HO HE PaBHBIMH?
a) ma b) mer C) HE JOCTATOYHO JAHHBIX
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4. Bextop M(4,-8;6) oproronanen BekTopy 7. YKa)UTe KOOPAUHATHI BEKTOPA 7

a) ﬁ(—l;—Z;—B) b) 5(1;2;3) C) ﬁ(—2;2;4)
d) 5(2;—2;—4) e) ﬁ(—Z;—2;4)
5.  Brrumcnute koopAauHaTHI cepeannbl otpe3ka AB, ecimu A (-10; 2; 3) u B (0; 16;
-7).
a) (5:-8:2) b) (-si9:-2) C) (582  d) 59-2) €) (10144
6. Uemy paBeH MOIYJb BEKTOpA MN , ecitu M (v3:v2:v5) N(vziavz: vB)
a) /5 b) V13 C) vit d) V+/3++/2 €) vz4v3
7. Ilpu KaKOM MOJIO)KUTEITBHOM N BEKTOPHI (0; nil) U (— 2;n +1;—2) OpPTOTOHAIbHBI?
a)-2; 1 b) 1 c)1;2 d) 2 e) -2
8. Berumcnuts ckangpHoe npoussenenue sekropos a(2,—-15;4) u b(-35,2,0):
a) -14 b) 4 c) -4 d) 10 e) -10
9.  Beiuucauts yroa mexay Bexropamu 4(3;3,0) u b(3,0,0):
a)45° b) 60° c) 30° d) 90° e) 120°
-3l -131
10. daHBI BEKTOPEHI Cl(g '3 1) u b(Z;g;E)' BbIUMCIUTE KOOpPAWHATHI BEKTOPA
m=15a-8.
7.2.11 7.1
a) (E1E’E b) (g"gilo) C) (3155  d) (327 €)
(7;211)
Bapuanr 2

Bri0epuTe 0IMH IIpaBUIbHBIA OTBET
1. Hansl Touku A (0; 18; -1) u B (4; 13; 0). Uemy paBna qyuna otpeska AB?

a) V113 ) VA2 ) s d) et &) 2vaz

2. YKaxuTe mapy KOJUIMHEAPHBIX BEKTOPOB:

a) a(L45)u b(08-1)  b) a(28-1)wu b(416:-2) c) a(0,0,0) u b(8:4:3)

d) a(2;2)u b(-1;2;2) e) a(L-34)ub(2;—6;8)
3. Moryr i1 BEKTOPHI OBITH PABHBIMH, HO HE KOJUIMHEAPHBIMH?
a) ma b) mer C) HE JOCTATOYHO JAHHBIX

4. Bexrop M(-1—4;3)oproronanen Bekropy 7. YKa)uTe KOOPAUHATHI BEKTOPA 7

a) n(-1-2-3) b) n(L23) ¢) n(-2;2;4)

d) n(2-24) e) N(-2-2:4)

5. Brpruucnuth koopauHaThl cepeaunbl otpe3ka AB, ecnu A (-5;1; 10) u B (-5; 15;
-14).

a) (5:-8:2) b) (s8-2) C) (582  d) m9-2) €) (~1014:-4)
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6. Uemy pasen moayis Bektopa MN | eciu M (2v/3:3v2:v5) N(/z3:vz0)

a) 4 b) \ﬁ C) Vi1 d) vis e) V243
7. IIpu KaKOM HOJIOKXUTENLHOM N BEKTOPEI (2n+22:2) u (n;0,-2) OPTOrOHAIBLHEI?
a)-2;1 b) -2 C) 2 d)1;2 e)l
8. BhHIUMCIUTB CKaTAPHOE NPOM3BEIEHUE BEKTOPOB a(L-158) u b(5;2,15) :
a) -14 b) 14 ¢) -4 d) 10 ¢) -10
9. Beiuucauts yroa mexay sexropamu a(0;4;4) u b(0;3,0)
a) 90° b) 30° c) 60° d) 45° e) 120°
10. aHbl BEKTOPHI 5(3;—3;5) u 6(3;0;5). BBIYHCINTE KOOPAMHATHEI BEKTOPA
m=5a—6b.
7 2 11 7 1
a) (E’E’E b) (g"gilo) C) (z—15-5 ) s27) e)
(7;2:11)

Kpurtepun oueHnBaHus

['pynna A
1 2 3 4 5 6 7 8 9 10
1 A B A D B C B E A E
BapHAHT
2 B B B B B A E B D C
BAPUAHT

3a mpaBHJIBHBINA OTBET Ha BOIIPOCHI MJIM BEPHOE PEIICHUE 3a/1a9H BHICTABIISICTCS
MOJIOKUTEIbHAS OllEHKA — 1 Oasut.
3a HenmpaBWJIbHBIM OTBET Ha BOINPOCHI MJIM HEBEPHOE pEIICHUE 3aJ1auu

BBICTABJISIETCS OTpULIATENbHAs OLleHKa — 0 OaJIsIoB.

OnucaHus CUCTEMbI OLICHUBaHUMA

KonuyectBo 6anios Onerica
9-10 OTIIUYHO
7-8 XOpOILIO

5-6 YIOBJIETBOPUTEITHHO

MeHee 5 HEYIOBJIETBOPUTEIBLHO
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2.8 3amaHus I TeKYIIero KOHTPoJsA 1o TeMme «TpuroHomerpuueckue
YPABHEHHS»

OuenunBaemsle pe3yiabrathbl 00yuenus: OP1, OP2, OPS5, OP7
1 BapuaHTt

Pemmure TPUTOHOMCTPHUYCCKHUC YPABHCHUS:
1. 2sin>x —5sinx—7=0

2.12sin?> x + 20cos x—19=0

3. 3sin? x + 14sin x cos X + 8¢cos? x =0
4.7tgx—10ctgx+9=0

5. 5sin 2x — 14cos>x +2 =0

6.9c0s 2x — 4cos® x = 11sin 2x + 9

2 BapuaHT

Pemute TPUTOHOMCTPHUUICCKUC YPABHCHUA!
1.10cos? x — 17cos x + 6 =0

2.2c0s* X +5sinx+5=0

3. 6sin? x + 13sin x cos X + 2c0s?> x = 0
4.5tgx—4ctgx+8=0

5. 6c0s? X + 13sin 2x =10

6.2sin? x + 6sin 2x = 7(1 + cos 2x)
Kpurepuu oueHuBanust

BAPHUAHT 1 BAPUAHT 2
1 _n +2 .7 + T 1/..6
. To*2mn {-1; "L} 1L *3+2mn {*2; °Is}
2. £3+2mn {42 e} 2.~ 5 +2m {-1: 71}
2 1
3. —arctg 4 + nn; -—arctg 3t nk 3. —arctg 2 + mn; —arctg 5t nk
5 2
4. —arctg 2 + n;  arctg 7t nik 4. —arctg 2 + wn;  arctg st nk
T T 8
5. 2t —arctg 6 + nk 5. —4 T, -arctgg+ nik
T 2 T
6. —2 tmn;, —arctgg+ nik 6. 2 tmn; —arctg 7+ 7k
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Onucanue cucTemMbl OLIEHUBAHUS

OtMmeTKa «5» CTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TMOJHOCTHIO; B JIOTHUYECKHX PACCYXKIEHUSX U 0OOCHOBAHUU
pelieHuss HeT MpoOesoB M OMIMOOK; B PEIICHWH HET MATeMaTHYECKUX OIIMOOK
(BO3MOYXHA OJTHA HETOYHOCTD, OTHCKA, HE ABIISAIONIASCS CISICTBUEM HE3HAHUS WJIH
HENIOHMMaHUsl y4eOHOIro MaTepuasa).

OtMmeTka «4» CTaBUTCS, €CIIU:
paboTa BBIMOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMUS IIarOB PEUICHUS HEOCTATOYHBI.

OTtmMmeTKa «3» cTaBHUTCS, SCIIH:
JOMYIIEHBI 00Jiee OJTHON OMMOKHU WK 0oJiee TBYX-TPEX HEAOUETOB.

OTMeTKa «2» CTaBUTCS, €CIIU:
JIONYIIEHBI CYIIIECTBEHHBIC OIMMOKH, TTOKA3aBIIHe, YTO OOYJAIOIIUICS HE BIaeeT
00s13aTeIbHBIMU YMEHUSIMHU 110 JAHHOW TeME B MTOJIHOM Mepe.

2.9 3aganus 1Js1 TeKylero KOHTpoJs no teme «llpumeHenne npousBoHOM K
HCCIEAOBAHMIO (PYHKIUIT»

OuennBaemble pe3yiabrathbl 00yuenusi: OP1, OP5, OP8, OP15
Bapuanr 1

2

1. Peluuth HEPABEHCTBO dx-x >

x—1
2. Teno ABUIKETCS 110 3aKOHY x(t)=t3-2t2 +5 (x — B MeTpax, t — B cekyHmax).
Haiimute ckopocTh U yCKOpEeHHE Tela Yepe3 2¢ Tociie Hayala IBUKEHUS.
3. Uccnenosars GpyHKmio f(x)= x? + 7x —4 Ha MOHOTOHHOCTH M SKCTPEMYMBL.
4. HaiiTn Han0OoJblIee ¥ HaUMEHbIIee 3Hadenns pynkuun  f(x)=x3- 6 x> Ha
otpeske [-2;5].
5. CocTaBbTe ypaBHEHHUE KacaTeNbHOM K rpaduxy Gynkmun f(x)= x?+ 2x B TOYKeE
Xo:]..

Bapuanr 2
1. Pemmnts HepaBenctBo 12X — x <0.
o5—x
2. Teo IBMKETCS TI0 3aKOHY x(t)= t +6t-1 (x — B MeTpax, t — B cekyHax).

3

Haniure ckopoCTh M YCKOPEHHE TEJIa UEPE3 SC MOCIIEe Havyajla IBUKECHUS.

3. Uccnenosath GyHKIMIO f(x)=10 — 4x - x> Ha MOHOTOHHOCTb U SKCTPEMYMBEI.
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1
4. Haliti HauOoJbIIEe M HAUMEHbINEE 3HaUeHns QyHKIUMKM ~ f{X)= 3X°-X Ha

orpeske [0;4].

5. CocTaBbTe ypaBHEHHUE KacaTelbHOM K rpaduKy QyHKIMH f{Xx)= x*-3x+2 B TOUKe

Xo— 2.

Kpurepuu oueHuBanusi

Ne 3amanus Bapuant BapuanTt
1 2
1 1 (-0;0]+[5;12)
[0;2]1:(7; )
4m/c; 8m/c? 31m/c; 10m/c?

3 f | na x(-o0; -3,5), f 1 na x(-00; -2),
f1uaxt (-3,5; ) f | maxt (-2; )
x=-3,5 Touka min X=-2 TOYKa max

4 Ymax:(); ymin:'32 5 _ 2

[_2;5] [_2’5] Ymax—=73 5 Ymin— -3,
[0;4]
[0;4]
S y=4x-1 y =1-5x

Onucanue cucTemMbl OLleHUBAHUS

OtMmeTka «5» CTaBUTCS, €CIIU:

paboTa BBINIOJIHEHA MOJHOCTHIO; B JIOTMYECKUX PACCYKICHHUSIX U OOOCHOBAHUU
pelIeHUs] HET MPOoOENOB M OWIMOOK; B PEHICHHMH HET MaTeMaTHYEeCKUX OIIMOOK
(BO3MOKHA OJTHA HETOYHOCTb, OMTUCKA, HE ABJISIIOLIASCS CIEACTBUEM HE3HAHUS WU
HENOHMMaHus y4eOHOTro MaTepuasa).

OtMmeTKa «4» CTaBUTCS, SCIIH:
paboTa BBIMOJIHEHA MOJHOCTHIO, HO 00OCHOBAHUSI 11ar0B PEIIEHUS HEI0CTAaTOYHBI.

OtMmeTka «3» CTaBUTCS, €CIIU:
JOMYIIEHBI 00Jiee OJTHON OMMOKHU WK OoJiee TBYX-TpeX HETOUYETOB.

OTMeTKa «2» CTaBUTCS, €CIIU:

JIOTYIIEHBI CYIIECTBEHHBIE ONTUOKHU, TTOKA3aBIIHE, YTO O0yUYaIOIIUIACS HE BIIaIeeT
00s13aTEIPHBIMA YMEHHUSMH T10 JAHHOU T€ME B MOJTHOU Mepe.
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2.10 3aganus A8 TeKylero KOHTPoJis no teme « MHTerpanbHoe
HCYMCIICHHE)

OuennBaemble pe3yiabraThbl 00yuenus: OP1, OPS, OP8
Bapuanr 1

1. Haiitu oOmuii Bua nepBooOpa3HbIX 11 QyHKIIUH
a) f(x)=4sin x + cos3x ;
6) f(x)= x2+ 2x.
2. Haiitu nepoo6pasnyio ynkimu f(X)=>5x + X2, rpaguk KOTOpPOH  MTPOXOIUT
gyepe3 Touky (1;3).

2
3.  Bpraucaute uHTErpa f " (x% +x) dx.

4.  BBIMMCINTG IUIOWAAb PUTYDPBI, OTPAHUYEHHOMN JTUHUAMU
y=3-xuy=-x>+2x+3.

Bapuanrt2

1. Haiitu oOmuii BUu nepBooOpa3HbIX 1l PYHKIUU
a) f(x)= 3cos x + sin4x;
6) f(x)= x>+ x2.

2. Haiitu nepBoo6pasnyio pyukiuu f(X)=3x?-5, rpaduk koTopoii
IpOXOJIUT yepe3 Touky (2;10).

1
3.  Bwruuciute uHTETpa f 0 (x? +2x) dx

4.  BpruaucauTh mwiomanas GUrypel, OrpaHUYeHHON JIMHUSAMHU
y=3+2xuy = x*-2x+3.

Kpurepuu oueHuBanust

Ne 3amanue 1 3amanue 1 3amanne 2 | 3amanue 3 | 3aganue 4
BapuaH a) 6)

Ta

1 . 3 2 3 5
1 |.acosx+=sin3x+C) T4 x2+c B ¥, 10 3 4,5

3 3 2 3 6 6

1 6 3 3_ 1 2

2 35inx—zcos4x+C z—+§—+c x°-3x +12 1 107

Onucanue CUCTEMbI OLIEHUBAHUSA
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OtMeTka «5» CTaBUTCS, €CITH:

paboTa BBIMIOJIHEHA TMOJHOCTBHIO; B JIOTHUYECKHX PACCYKIEHUSX U 0OOCHOBAHUU
pelieHus: HeT MpoOeoB M OMIMOOK; B PEIICHWH HET MAaTeMaTHYECKUX OIIMOOK
(BO3MOYHA OJTHA HETOYHOCTD, OMKCKA, HE ABIIAIOMIASACS CIACACTBUEM HE3HAHUS WU
HETMOHUMaHUs y4eOHOTO MaTepuana).

OtMmeTka «4» CTaBUTCS, €CIU:
paboTa BBITIOJIHEHA TTOJIHOCThIO, HO OOOCHOBAHMS I1arOB PEIICHUs] HEOCTATOUHBI.

OTtmMmeTKa «3» cTaBHUTCS, SCIIN:
JOMYIIEHBI 00Jiee OJTHON OMMOKHU UK 0oJiee TBYX-TPEX HEAOUETOB.

OTMeTKa «2» CTaBUTCS, €CIIU:

AOIIYHICHBI CYINICCTBCHHBIC OI]II/I6KI/I, ITOKa3aBIIHNC, YTO O6yanOHlHﬁCH HC BJIaACCT
00s13aTeILHBIMU YMCHUAMM I10 II&HHOI?I TEME B IOJHOM MCpC.
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3. KoHTPO/IbHO-011eHOYHbIEe MATEPHAJIBI AJI IPOMEKYTOUYHOMH aTTecCTALMN

OuenuBaempble pesyiabratbl 00ydenusi: OP1, OP2, OP3, OP4, OPS, OP6, OP7,
OP8, OP9, OP10, OP11, OP12, OP13, OP14, OP15
3agaHus AJ1s1 TPOMEKYTOYHOM aTTeCTallu

Bapuanr 1

Oosazamenvran uacmo
3anucamv omeem. B bnanke omeemos cHauana sanuwiume Homep 3aoauusi Ne 1
3amem cnpaea om HomMepa Omeem K 3a0aHulO.

1. HaiinuTe KOpeHs ypasHenus 3272 =81,

log, +/13

2. Haiinute 3HaueHHe BBIpOKCHUS ——— .
log, 13

3. @nakoH mamiyHs ctouT 160 pyonei. Kakoe Hanbosnbiiee yucio GpakoHOB MOXHO
kynuth Ha 1000 pyOsieii Bo Bpemsi pacnpoaaku, Korja CKUJaka coctasisieT 25%7?

4. Ha pucynke (cM. HiKe) m300paxkeH rpaduk (yHkiuu y=f(x), onpeneseHHOd Ha
uHTepBaie (- 6; 8). Onpenenute HaMMEHbIIEe U HAUOOJbILIEE 3HAYCHUS (PYHKIUU.

NS

o . 1
/. Haitnute 3HaueHue sina, €CJIM U3BECTHO, UTO COSO, = 3 u o € [ yerBepTH.

5. [Tpu kakux 3HaueHUsX X, f(x) > 0.

[
6. ITpu kakux 3HaucHUX X, f(X) <O0. '

8. Pemuth ypaBHeHUE Zcos(x+%):1 :
9. Pemnte ypaBHenue logs(5 — 5x) = 2logs2.

10. CrpoutenbHoit pupme HykHO TTproOpecTu 50 KyOOMETPOB CTPOUTEIBHOTO Opyca y
OJIHOTO W3 TpPeX NOCTAaBIMIMKOB. KakoBa HaWMEHbBINAsh CTOMMOCTb TaKOW TOKYTKH C
nocTaBkoi (B pyOssix)? LleHsl v ycroBUs yKa3aHbl B TaOJIHUIIE.

[TocraBuimk [lena Opyca CroumocTh JlononHuTenpHbIE
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(py6. 3a 1m°) JIOCTaBKU YCIIOBUS
3500 9900 -
[lpu 3akaze Ha cymmy OoJbIIe
b 4500 7900 150000 py6. nocraBka 6ecriaTHO
[Ipu 3akaze Ha CymMMy OOJIbIIe
B 3600 7900 200000 py6. nocTaBka O6ecIIaTHO

—6-/6

11. Haiinute 3Ha4CHHUE BBIPAKCHUS 4‘/€+10 -4
8x+36
X+13
13. IlpsMoOyroabHbIH  MHapajuIeCIHIIeT OIIMCAaH OKOJIO
MWIMHAPA, PaguyCc OCHOBaHHUS KOTOporo paBeH 2 OO0beM
napasuieaenunena pasen 16. HaiiguTe BRICOTY HHIMHIPA.

12. Haiigute KOpeHb YpaBHEHHST X =

14. Teno apmxerca no 3akoHy S(t) = x% — 4x +3. Omnpenenure, B KAKO# MOMEHT
BPEMEHHU CKOPOCTh Oy/IeT paBHa 4.

2

15. Pemuts ypaBHeHue Sin“ x—2sin x—3=0.

16. Pemmmre HepaBEeHCTBO ix >0,04.
5

ﬂOl’lOJlHllm é/ibHas yacmob

IIpu BeinosiHeHun 3axanuii 17 - 20 3anumuTe X0/ pemieHus: ¥ MOJy4YeHHbIH OTBeT.

17. Haiigure HauGombiee 3HaueHre GyHkunn Y=12+/2 cosx+12x—37+9 Ha orpeske

{Q%}

18. Pemmre cucremy ypaBHeHHfI{ ax-y=2

log,, 3x =log,,(y +1) .

19.PaBHOGOYHAas Tparenusi ¢ ocHoBaHUSAMH 10 ¢cM 1 18 cM 1 BbICOTOM 3 cM Bpaiaercs
OKOJIO MEHBIIIETO OCHOBaHMs. Haiinute mioniaab moBEpXHOCTH TEJIa BpaIleHUS.

20.Haiinute  pemenue  ypaBHeHHss  COS2X+SIN X=C0s?

NPUHAIEKANINE OTPE3KY [0;27].

X. VYKaxure KOpHH,
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Bapuanr 2

Oobsa3amenvnasn yacmeo

3anucamv omeem. B 6namnke omeemos cHauana sanuwiume Homep 3aoauusi Ne 1
3amem cnpasea om Homepa Omeem K 3a0aHUI0.

1. Haiiure KopeHb ypaBHeHus 2 1 %= 16,

log, ¥/27

2. Haiinute 3HaueHMe BBIpOKCHUS oq 27
09,

3. Terpanb crout 20 py6seit. Kakoe HanbosbIIee 4ucao TaKuxX TeTpaje MOXHO OyaeT
KynuTh Ha 350 pyOiielt mocie noHukeHus 1eHbl Ha 25 %.

4. Ha pucynke (cM. HIKe) H300paskeH rpaduk GyHKIuM y= f(X), onpeneieHHoi Ha
unTepBaie (-7; 7). Onpeaenure HAMMEHBIIIEe U HANOOJIbINee 3HAUCHUS PYHKIIUH.

Wy

5. Tlpu kakux 3Ha4eHUsIX X, f(x) > 0. y = fix)

6. [1pu kakux 3HaueHUsX x, f(X) <O0.

. . _ 12
7. Haiinute 3HaYeHHUE COS @, €CIIM U3BECTHO, UTO SIN o = —= W o € | yeTBepTH.

8. Pemuth ypaBHEHHE 25in(x+%)=1.
9. Pemnte ypaBuenue logs (2 - 2x) = 2logs 4.

10. CtpoutensHoii (hupme HYKHO TproOpecTH 79 KyOOMETpOB MEHOOETOHA Y OHOTO
U3 TpeX MOCTAaBIIMKOB. CKONBKO NPUIETCS 3aIJIATUTD 32 CAMYIO IEMIEBYIO TOKYIIKY C
noctaBkol (B py0sisax)? LleHsl U yCIOBHS TOCTaBKU MPUBEICHBI B TAOIHIIE.

CroumocTh CTtonmoCTh
JlomoHuTEIbHBIE
[TocraBmuk neHobeToHa JIOCTaBKH CILOBHS
(py6. 3a 1 M) (B py6.) Y

A 2650 4400 -

B 3200 5400 [Ipu 3akaze Ha cymmy Oosnbire 150
000 py6. noctaBka 6ecraaTHO

B 2680 3400 Ipu 3akase Gonee 80 M° qocTaBKa
OecIuIaTHO
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11. HaiizuTe 3HaUYEHNE BBIPAKEHHUS 3\/§+1O -3_5_\/E .
7X -6
X+2

12. Haitnute KOpeHb ypaBHEHUST X=

13. IunuHap BIKCaH B IPSAMOYTOIbHBIN TapalIeIeIuIe .
Pannyc ocHoBanus muuHapa paBeH 2. O0beM
napautenenunena pasex 80. Haitgure BbICOTY HMIIMHpA.

14. Teno pewxkeTcs no 3akony S(t) = 2x2 —x + 1.
Onpenenure, B KAKOM MOMEHT BPEMEHU CKOPOCTh Oy/eT paBHa 7.

15. Penmrs ypaBHEHHUE sin? x—6sin x =0.

1
16. PemuTe HEpaBeHCTBO aX >0,125.
onoanumensnas uacmo
IIpu BeinosiHeHun 3axanuii 17 - 20 3anumuTe X0/ penieHus: ¥ MOJy4YeHHbIH 0TBeT.

17. HaiinuTe HauMeHbInee 3HaueHne pynknun ¥ = 13x—9sinx+9 g orpeske {0; %}

3Xx+y=3

18. Pemmmre cuctemMy ypaBHEHHI :
log,(5x+4y)=log,(y+5)

19. PaBHOOOYHas Tpamnenusi ¢ oCHOBaHUSIMU 12 ¢cM u 18 cM 1 BbICOTOM 4 cM Bpaiaercs
0K0J10 OobIero ocHoBaHus. Halimure 00bEM Tea BpalieHus.

20. Haiinute Bce pemenus ypasHeHuss COS2X+Sin 2 X=COSX.
VkaxuTe KOpHU, IPUHAUIEKALINE OTPE3KY [— ; ~]-
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Bapmuanr 3

Oobsa3amenvnasn yacmeo

3anucamv omeem. B 6namnke omeemos cHauana sanuwiume Homep 3aoauusi Ne 1
3amem cnpasea om Homepa Omeem K 3a0aHUI0.

1. HaiiguTe KopeHb ypaBHeHus 2 220 = 16,

42

2. HalimuTte 3HaueHNe BBIPAKCHUS W .

3. Terpanp crout 40 pyonei. Kakoe HanOosblliee YUCIO TAKUX TETPaJieid MOXKHO OyieT
KynuTh Ha 750 pyOielt mocie noHuxeHus 1eHsl Ha 10%?

4. Ha pucynke (cM. HuKe) n300paxkeH rpaduk GyHKiuu y= f(x), onpeaeeHHoN Ha
untepBaie (- 10; 2). Onpenenute HaMMeHbIlIEe U HaUOOJIbIIIEE 3HAYCHUS (PYHKIUH.

5. Ipu kakux 3HaUeHMX X, f(x) > 0. ¥a

w= flz)

6. [Tpu kakux 3HayeHUsX x, f(X) <O0.

o . 3
7. HaiiguTte 3HQUCHME Sin 0, €CJIM U3BECTHO, UTO COS 0L = c u o € Il yveTBepTH.

8. Pemuth ypaBHEHHE cos(x+%):cos% :
9. Pemute ypaBuenue logs(5 — 5x) = logs2 + 1.

10. B Tabmure yka3zaHbl CpeTHUE IIEHBI (B pyOJIsSIX) HA HEKOTOPHIE OCHOBHBIC
MPOJYKThI MUTaHUs B TpEX roponaax Poccuu (mo ganHbsiM Ha Hayano 2018 roxa)

HanmenoBanue npoaykra bapHayn TBepb IIckoB
[Timennunsii xs1€6 (0aTOH) 12 11 11
Mornoxo (1 mutp) 25 26 26
Kaprodens (1 kr) 16 9 14
Crip (1 xr) 260 240 235
I'oBsiamaa (1 xT) 300 280 280
[Toxconneunoe macino (1 nutp) 50 38 62
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Onpenenute, B KAKOM U3 3TUX TOPOJIOB OKAXKETCSI CAMBIM JEHIEBBIM CIIETYOITUN
Habop npoaykToB:3 Kr kaptodens, 1 Kr cbipa, 3 J1 moACOIHEYHOro Maciia. B oTBeT
3aMUIIATE CTOMMOCTh JIAHHOT'O Ha0opa MPOYyKTOB B 3TOM ropoje (B pyosx).

+2 .42—\/? .

J7
11. Halinute 3HaUeHUE BBIpAKEHUS 4
9x-3
X+5
13. TIpssMOYTOIBHBIN MMapajuIeISUIIe]] OTMCAH OKOJIO

HAJIUHPA, PAINYC OCHOBAHMS U BBICOTA KOTOPOTO PAaBHHI 6.
Haiinure o0beM nmapasienenumnesa.

12. Haiigute KOpeHb YpaBHEHHUS X=

14. Teno nBWXKETCS MO NPSIMOM TakK, YTO PACCTOSHUE S OT HAYAIbHON TOUKU
U3MeHsieTCA 110 3aKoHy S = 5t — 0,5t% (m), rae t - Bpems nBmkeHHs B ceKyHaax. HaiiauTe
CKOpOCTB Tena uepes 4 ¢ 1mocie Hayasa JIBUKCHHUS.

15. PemuTh yPaBHEHHE 2sin? x — 3sin x +1—0 -
Ly

16. Pemmre HepaBeHCTBO 497 < (7

ﬂonwmum €J/ibHas Hacmo

IIpu BbinosHeHuu 3aganui 17 — 20 3anummTe X04 pelieHus U MOJy4YeHHbIH OTBET.

. 3
17. Haitnute HauMeHblllee 3Ha4eHUE PYHKITUU y—2cos x+5x+8 Ha OTPE3KE {0; > |

o | 2Xx+y=15
18. Pemmte cucreMy ypaBHEHHIA :
x—3y=log, 16

19. PaBHOOOUYHas Tpareius ¢ OCHOBaHUSAMH 12 cMm 1 24 ¢M 1 BBICOTOM 8 CM B EpBEIii pa3
BpAIllaeTCsl OKOJIO MEHBIIEr0 OCHOBAHMS, a BO BTOPOM — OK0J0 Oosibmiero. CpaBHUTE
0OBEMBI TeJl BpalleHUs!.

20. Haiimute pemenue ypasHeHuss COS2X—SIN X=COS X .

Vkaute KOpHU, IPUHAIEKALIIE OTPE3KY [0;27]-
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Bapuant 4

Oobsa3amenvnasn yacmeo

3anucamv omeem. B 6namnke omeemos cHauana sanuwiume Homep 3aoauusi Ne 1
3amem cnpasea om Homepa Omeem K 3a0aHUI0.

1. Haiizure kopeHb ypaBHeHus 3 >~ 1¥=9,
84

2. Haiinure 3Ha4eHNE BBIPAKEHUS 5io%;7 -

3. lllapukoBas pyuka ctout 20 pyoseit. Kakoe HanOosblliee YMUCI0 TAKUX PyYeK MOKHO
Oynet kynuth Ha 500 pyOsneit mocie noseleHus neHsl Ha 10%?

4. Ha pucynke (cM. HuKe) n300paxkeH rpaduk GyHKuu y=f(x), onpeaeneHHoN Ha
untepBaie (-1; 12). Onpenenure HaMMEHbIIIEe ¥ HAUOOJIbIIIEEe 3HAYCHUS (DYHKIIHH.

5. [Tpu kakux 3HaueHusX X, f(x) > 0.

6. Ilpu xakux 3HaYeHUsX X, f(X) <O0.

) |

1y
T
0

o . 5
7. Haiiqute 3HAUEHME COS 0, €CJIM U3BECTHO, UTO SIN o = g u o € Il yeTBepTH.

8. Pemuth ypaBHEHUE sin(x+7r)=cos(—%).
9. Pemute ypaBuenwue lg (x +3) = 21g 5.

10. B Tabnurie yka3aHbl cpeiHue IIeHBI (B pyOsIsX) Ha HEKOTOPBIE OCHOBHBIE MPOTYKTHI
nuTaHus B Tpéx ropogax Poccuu (mo nanueiM Ha Havano 2017 roaa)

HanmenoBanue npoaykra benropon SIpocnasib Boponex
[Timennunsii xs1€6 (0aTOH) 11 15 14
Mornoxo (1 mutp) 23 26 20
Kaptodens (1 xr) 10 9 13
Crip (1 xr) 205 240 270
I'oBsnuna (1 k) 240 230 240
[Toxconneunoe macino (1 nutp) 44 58 52
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Omnpenenure, B KAKOM U3 3THX TOPOJIOB OKAKETCS CAMBIM JICTIIEBBIM CIIETYIOIINAN
Ha0op MPOAYKTOB: 3 JT MOJIOKA, | KT TOBSUHEI, 1 J1 OJACOHEUHOTO Maciia. B orBeT
3aMUIIUTE CTOUMOCTD JAHHOT'0 Habopa MPOIYKTOB B 3TOM ropojie (B pyoJisix).

Y3+l p2-43
11. HaiinuTe 3HaUeHUE BBIpAXKEHUS 6 -6 .
11x -12

12. Haiigute KOpeHb YpaBHEHHUS X= 14
+

13. IIpssMOyTOIBHBIN TTapasUIeNICUIIE ] OIMCaH OKOJIO
HAJIUHAPA, PAINYC OCHOBAHMS U BBICOTa KOTOPOI'O paBHHI 1.
Haiinure o0beM nmapasienenumnesa.

14. Teno ABMKETCS MO MPSIMON TaK, YTO PACCTOSIHUE S OT HAYAIbHON TOYKU U3MEHSETCS
1o 3akony S =t + 0,5t? (M), rae t - Bpems aBkenus B cekynaax. Haiimure ckopocTh
Tesa yepes 4 ¢ mociue Havana ABUKCHUS.

15. Pemmth ypaBHEHHE 2¢0s° Xx—cosX—1=0.
1
16. Pemmre HEPaBEHCTBO 271+2X > (5)2+X.

ﬂonwmum €J/ibHasx Hacmo

IIpu BeinostHeHuM 3aganuii 17-20 3anummTe X0 pellieHus: U MOJyYeHHbIN 0TBeT.
. 3r
17. Haiinute HauMeHblllee 3HAaU€HUE (PYHKIMH y—6cos x+11x+7 Ha OTPE3KE 0,7 .

X+4y =16

18. Pemmmre cuctemy ypaBHEHHI :
log, y =log, (4x +4)

19. PaBHOOOYHAs Tparenus ¢ OCHOBaHUSIMU 12 ¢cM 1 28 ¢M U BBICOTOM 6 CM B TIEPBBIH pa3
BpalllaeTcsl OKOJIO MEHBIIIETO OCHOBAHHWS, a BO BTOPOH — OKOJ0 Ooubiiero. CpaBHUTE
TLJTOIIA/IM TIOBEPXHOCTEH TEJI BpAIICHHMS.

2 x+cosx=0.

VkaxuTe KOpHU, IPUHAUIEKALINE OTPE3KY [— ; ~]-

20. Haiimute Bee peleHns ypaBHeHHs COS2X+SIN
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YciaoBus BLINOJHEHUS 3aaHUN

MecTo npoBeeHus:

Yuebnas ayoumopus

O6opynoBanue:

rejieBas py4yka 4YepHOro LIBETa, JIMHEHKA, KapaHaall

HNHCTpyMEHTHI:

Pacxonnble MaTepuasl:

HOCTYH K JOIIOJIHUTCIIbHBIM

HCIIOJIb30BAHHUC JIMTCPATYPEI IIPU CAAYC SK3aMCHA HE

MHCTPYKUUSAM U CIPABOYHBIM | IPEyCMOTPCHO
MaTepuasam:
Hopma Bpemenu: 270 mun
Kpurtepun ouennBanus
1 Bapuant 2 BapMaHT 3 BapuaHT 4 BapuaHT
1 x=-1 x=-3 x=12 x=3
2 0,5 0,2 14 12
3 8 ¢makoHOB 23 Terpanu 20 rerpaneii 22 Terpanu
4 Y nau6a = 4,5, Yraum = '3,3 Y Han6a = 3, Yramm = '3,5 Y Han6a = 4, Yranm = ‘3,2 Y nau6a = 3,3, Yranm = -3
S5 | xe(—6;-4]1U[-2;2] U[6:8) X e[-2;2]1U[6;7) X e(—10;—8] U[-2;2) X e(-L2]U[4:8]
6 X e[-4,-2] u[2;6] X e(=7;—2]u[2;6] X e(-8-2] X e[2;4]U[8:12)
i =0,8
! sin _2\/5 COSCZ=§ sihe COSO(=—E
“=73" 13
8 x:i£—£+2ﬂn,nez x=(—1)”£—£+7zn,ne52x:iz—£+27zn,nez x=(—1)”£—7r+7zn,
3 3 6 2 6 2 6
neZ
9 0,2 -7 -1 22
10 184900 ThIC. PYO. 213750 ThIC. PYO. 381 pyo. 352 pyo0.
11 256 243 256 216
12 4u-9 3u2 3ul 4u3
13 1 5 864 4
14 4 cexyHbI 2 CeKyHbI Im/c 5 mlc
15 pa X=0+/m,neZ T X=0+27n;
X=——+27m,ne”Z X=—+2m; )
2 X=% ?ﬂ + 2 7,
n T
x=(-1) 6+7zn,neZ Nez
16 x<2 x<1 x<3
X>——
17 21 9 10 13
18 x=1,y=2 x=1,y=0 x=7,y=1 x=0;y=4
19 13871 cm? 224w cm® Ha 2567 cm® Ha 19271 cm?
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Onucanue cucreMbl OICHUBAaHUA
Tpe6OBaHI/ISI K BBIIIOJIHCHHIO BaI[aHI/Iﬁ 3K33M€H3HI’IOHHOI?I pa60T51:
— H3 IIPCACTABJIICHHOI'O PCHICHUA ITIOHATCH X0 paCCY)KIleHI/Iﬁ 06yqa}0merocsl;
— X0 pCluCHUs OBLI MaTEMaTUYECKHU I'paMOTHBIM,

— MPEACTaBJIECHHBIA OTBET ObLI MPABUIbHBIM;

— MCTOO U q)opMa OIIMCaHUs PCIICHUA 3ada49U MOT'YT OBITH ITPOU3BOJIBHBIMU,
— BBIIIOJHCHHUC KaXXI0I'0 U3 SaﬂaHI/Iﬁ OLCHUBACTCIA B Oajax.

3a IMPaBHUJIBHOC BBIIIOJIHCHHUC JIF000T0 3aJJaHuA U3 00s13aTeJIbHOM YacTH O6yanOHlHﬁCH

MOJTy4aeT OJuH Oasu.
[Ipu BbITIONIHEHUU JIOOOTO 3aJaHUS
CJIEIYIONTHE KPUTEPHUH OICHKH 3aaHui:

IlOHOJIHI/ITeJILHOﬁ HaCTHU HCIIOJIB3YIOTCA

Bbanabl KpI/ITepI/II/I OIICHKH BBINMOJIHCHHOI'O 3aJaHUA
2 HaﬁﬂeH HpaBHHBHBIﬁ X04o pCHICHHA, BCC CTO IIAI'M BBIIIOJIHCHBI BCPHO H
IMOJTYYCH IIPpaBHUJIbHBIN OTBCT.
1 HpI/IBeIIeHO BCPHOC PCHICHUC, HO AOIYHICHA BEIYHUCIINTCIIbHAA OI]II/I6Ka N
OIIMCKa, IIpU 3TOM MOKCT 6BITI) ITOJIYUYCH HGBGpHBIfI OTBECT
0 HeBepHoe pelnienne, HeBEpHbIN OTBET WU OTCYTCTBUE PEIICHUSI.
3agaHus bannsl [Ipumeuanue
1-16 16 Kasxprit mpaBuibHBIN OTBET 1 Gast
17 -20 8 Kaxp1ii mpaBuiIbHBIN OTBET 2 Oasia

MakcuManbHblid 0ast 3a padboty — 24 6aia

IlIkana nepesooa 6an106 6 ommemku no NAMUOANTLHOU cUCHIEME

OTMeTKa Yucio 60a/10B, HEOOX0AUMOE 115 MOTYyYeHUSA
OTMETKH
«3» 1417
(YZOBIICTBOPUTEIIHHO)
«4» (xopowio) 18-20
«5» (OTIMYHO) 21-24
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