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1 ITacnmopT KOMILJIEKTA OLIEHOYHBIX CPe/ICTB
1.1 Ob6aacTh NpUMEHEHHUS KOMILJIEKTA OLIEHOYHBIX CPE/ICTB

KoMIUIeKT OIIEHOYHBIX CpENCTB MNpenHa3HAa4deH Uil KOHTPOJII W OLEHKH 00pa3oBaTeIIbHBIX
JOCTHKEHUI 00ydYaromuxcsi, OCBOMBIIMX IPOrpaMMy ydeOHOro mpeamera «MaremaTtukay CpeaHero
npodeccronaabHoro oopaszoanus B npeaenax OIIOIT COO.

VYueOHbIl IPeAMET, B COOTBETCTBHHU € y4eOHBIM INIAHOM, M3y4YaeTcsl Ha MIEPBOM Kypce, B IEpBOM
CEMECTpe 3aBepIIaeTCs MMCbMEHHBIM OIIPOCOM M Ha BTOPOM CEMECTPE 3aBEPIIAETCS IK3aMEHOM.

@onp BKIIOYACT B ce0sl KOHTPOJIHHO-OIIEHOYHbIE MaTEPHANbI, TO3BOJISIONINE OLCHUTh YPOBEHb
JOCTHKEHUS Pe3yIbTaTOB.

1.2 TlepeyeHs pe3yjbTaTOB

OcBocHme cojaepkaHusi ydeOHoro mpenmera «MaremaThkay OOECIeUnBaeT JIOCTHIKECHUE
00y4JaroIMMUCS CIEIYIOIMUX Pe3yIbTaToB:

JIMYHOCTHBIX:

1) rpaxaaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXJTAHCKOW IMO3UIMU OOYYAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO

YlleHa  POCCHIICKOro  OOIIecTBa,  MpPE/CTaBJICHHE 0 MaTEeMaTUYECKHX OCHOBax

(YHKITMOHUPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TPakIaHCKOTO OOIecTBa

(BBIOOpBI, OMPOCHI M APYroe), YMEHUE B3aUMOJICHCTBOBATh C COLMAIBLHBIMH HHCTHUTYTaMH B

COOTBETCTBUU C UX (PYHKIHSIMH 1 HA3HAYCHHUCM;

2) TAaTPUOTHYECKOTO BOCITUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW HIEHTUYHOCTH, YBa)KEHUS K MPOLUIOMY U

HACTOSIIIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOUIEHHE K JIOCTHXKEHHUSIM POCCUHCKHX

MaTeMaTUKOB M POCCHMCKOW MAaTeMaTUYECKOM IIKOJbI, WCIOJb30BAHHE 3THUX JOCTUKECHHN B

JIpYTUX HayKaxX, TEXHOJIOTHUAX, cpepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCITMTAHUS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Haponaa, chOPMUPOBAHHOCTh HPABCTBEHHOTO

CO3HaHMsI, ITUYECKOTO TOBEICHMS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHEM JIOCTHKECHUM

HAayKd U JEATEIbHOCTHIO YUYEHOTO, OCO3HAHHME JMYHOIO BKJIaJa B IOCTPOCHHE YCTOWUYMBOIO

Oy my1ero;

4) >CTETHYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYAs JCTETHKY MaTEMaTHUYeCKHUX 3aKOHOMEPHOCTEH,

00BEKTOB, 3a/lay, PElIeHUH, PacCyX JACHUN, BOCIPUUMYHUBOCTh K MAaTEMaTHYECKHM acleKTaM

pa3IMYHBIX BHJIOB UCKYCCTBA,

5) (¢u3uuecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHATh MaTEMaTUYECKHE 3HAHHS B HMHTEpecax 3J0pPOBOTO U

Oe3omacHOro o0pas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO  (340pPOBOE

MMTaHue, COATAHCHUPOBAHHBINA PEXXHUM 3aHATUA U OT/ABIXA, peryJisapHas (puzndeckas akTHBHOCTB),

busznYeCcKoe COBEPIIICHCTBOBAHUE TPU 3aHATHSIX CIOPTUBHO-03/I0POBUTEINHHON eI TENEHOCTHIO;

6) TpymOBOro BOCIIUTAHHMS:

TOTOBHOCTb K TPYyAy, OCO3HAHHWE IICHHOCTH TPYIOTIOOHS, MHTEpEC K pa3Iu4HbIM chepam

poeCCHOHAIBHOMN JCSITEIbHOCTH, CBA3aHHBIM C MATEMATHKOHN U €€ IPUIOKECHUSIMHU, YMEHHE



COBEPINATh OCO3HAHHBIN BBIOOP Oyaymiel mpo¢ecCruu 1 pean30BbIBaTh COOCTBEHHBIE

KU3HCHHBIC ITIJIaHbI, TOTOBHOCTH U CHOCO6HOCTB K MaTeMaTU4CCKOMY 06pa3OBaHI/IIO n
camM0o00pa30BaHMIO Ha MPOTSHKCHNUU BCEH J)KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUH
MPAKTUYECKHUX 3a7]a4 MAaTeMAaTHUECKOM HAPaBICHHOCTH;

7) SKOJOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTD JKOJIOTUYECKOU KYJIBTYPBI, [IOHUMAaHUe BIIASIHUA
COLMAIbHOOKOHOMUYECKUX TPOIECCOB HA COCTOSHUE TPUPOIAHON ¥ COIHAIBHOW CPEIbI,
OCO3HAaHHE TIIOOATLHOTO XapaKTepa JKOJOTHYECKUX TMpoOJeM, OpUEHTAIMs Ha TPUMEHEHUE
MaTeMaTHYECKUX 3HAHWH JUIS pPelIeHHs 3ajad B OOJIACTH OKPY’KAaIOIIeW Cpeibl, IIaHUPOBaHUE
IIOCTYIIKOB ¥ OLIEHKHU MX BO3MOJKHBIX ITOCJIEACTBUH JJI1 OKPYKAIOLIEH Cpebl;

8) IEHHOCTH HAYYHOT'O [TO3HAHHUSL:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIICCTBEHHOW NMPAKTHKH, TOHUMAHHE MAaTEMaTHYECKOW HAyKH Kak
chepbl UYEIOBEUECKON NEATeNbHOCTH, OSTaloB €€ pa3BUTHS HM 3HAYUMOCTU IS Pa3BUTHS
[IUBWIN3AIUH, OBJIAJICHUE SI3bIKOM MATEMAaTHKH M MaTEMAaTUYECKOH KYJIBTYpOH Kak CpPeJCTBOM
MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO H HCCIICIOBATCILCKYIO ICSATCILHOCTD
WH/IMBUYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbIX:

ba3oBebie Orn4ecKue ACUCTBUA:

BBISBIIAATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE NMPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB, MOHATHM,
OTHOIIEHHWIA MEX]y MOHITHAMH, (OPMYITHPOBATH ONPEIEICHUS TIOHATHH, yCTaHABINBAThH CYIIECTBEHHBIN
IIPU3HAK KJ1accu(uKanum, OCHOBaHUs UL 0000111eHMs
Y CpPaBHEHUS, KPUTEPUU IPOBOJIMMOI0 aHAIIN3a;

BOCIIPUHUMATh, (opMynupoBaTb U  NPeoOpa3oOBBIBATH  CYXKIEHHUS: YTBEpAUTEIbHbIE U
OTpULATENIbHbIE, €MHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUNns B (aKkTax, JaHHBIX,
HAOJIOJIEHUSAX W YTBEPXKIACHUSX, TMpeajaraTb KPUTEPUU JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JieNaTh BBIBOJABI C MHCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKIH4YEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOAMTH CaMOCTOSITEIBHO JI0Ka3aTelIbCTBA MAaTEMaTHMUECKUX YTBEpPXKAECHUN (TpsMblE M OT
IPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMI0, NMPUBOIUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJE€HUS U BBIBOJbI;

BBIOMpATh crocod peuieHus y4deOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB pELICHUS,
BbIOMpaTh HanboJee MOAXOAAIIUIN C YUETOM CaMOCTOSATENbHO BbIIEJICHHBIX KPUTEPHEB).

ba3oBble nccie0BaTeNbCKUE IEHCTBUSA:

UCIIOJIb30BaTh BONPOCHl KakK HCCIIEIOBATEIbCKUM HMHCTPYMEHT MO3HAHUS, (OpMyJIHUpOBaThH
BOIPOCHI, (PUKCHUPYIOLIHE MPOTUBOPEUNE, MpodiieMy, yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAMTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIA AKCIEPUMEHT, MCCIEAOBAHUE IO YCTaHOBJICHMIO
OCOOEHHOCTEHl ~ MaTeMaTH4yecKoro oOOBbEeKTa, SBJIEHMs, TMpollecca, BBISIBICHUIO  3aBHCHUMOCTEH
MEXIY 00bEKTaMU, SBICHUSIMHU, TPOLIECCAMU;

CaMOCTOSITENIbHO (OpMYJUpPOBaTh OOOOLIEHUS] U BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJIOIEHUs, MCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pe3yJbTaToOB, BBIBOJOB U
00001IeHNI];

IIPOrHO3MPOBaTh BO3MOXKHOE Pa3BUTHE IIPOILIECCA, & TAK)KE BBIABUTAaTh IPEIIOJIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmariueii:

BBISBJIATH JeUUUTh MHGOpPMAIMU, NAHHBIX, HEOOXOIMMBIX JJisi OTBETa HAa BONPOC M s
peLIeHus 3a1a4H;
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BBIOMpATh MH(POPMAIMIO U3 HCTOYHUKOB PA3INYHBIX THIIOB, AaHAIN3UPOBATh, CHCTEMAaTH3HUPOBAThH
U MHTEPIPETHPOBATH UH(pOPMALIUIO Pa3IUYHBIX BUJIOB U bopm
Ipe/ICTaBICHNUS;

CTPYKTYpPHPOBaTh HH(POPMALMIO, TPEACTABIATh €€ B Pa3IHYHBIX (OpPMax, HIUIFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh WH(POPMAIMU TIO CAMOCTOSTEIBHO CPOPMYIMPOBAHHBIM KPUTEPUSIM,
cOpPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHbBIE yHUBEpCATIbHbIE yUeOHbIC 1EHCTBUS:

BOCHPUHHUMATh U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSMH U LEJISIMHU OOIICHHS,
SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh
HOSICHEHUS 110 X0y PELICHUS 3a/1aui, KOMMEHTHPOBATh MOIyUYCHHBIA pPe3yJIbTaT;

B X071€ 00CY>KICHHUS 3a[]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXIaeMON TEMBbI, IPOOJIEMBI, PEeLIaeMOi
3a7a4M, BBICKAa3bIBaTh  WJEW,  HAICJICHHbIE HA  IOWCK  PEIICHHs,  COIOCTAaBISATH  CBOH
CYXJEHUS C CYXICHHUAMHU [PYTHX YYaCTHUKOB JHajora, OOHapyXHBaTh pa3M4M€ U CXOJACTBO
HO3UIMIA, B KOPPEKTHOH popme (hopMynnpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

NPEICTABIATh  PE3yNbTaThl  pEIICHUS 33Ja4yH, OSKCIEPUMEHTa, HCCIEIOBaHMS, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh  (OpMaT  BBICTYIUIEHHMS C  y4€TOM  3aJad  [pe3eHTaluud |
0COOEHHOCTEHN ayJUTOPHH.

PerynsatuBHbIC YyHHBEpCANIbHBIE YIEOHbIE JCHCTBHSA

Camoopranu3zanus:

COCTaBJIATh IUJIaH, AITOPUTM pEUICHUs 33Jadyd, BHIOMpATh CIOCOO pemeHus ¢ y4ETom
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHPOBATH
BapUaHTHI PEIICHU C y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIN HHTEIIEKT:

BJIaZICTh HABBIKAMH ITI03HABATEJLHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIACMBIX NCHCTBUHA |
MBICIIUTENIBHBIX MPOIECCOB, HMX pPE3YyIbTAaTOB, BIAAETh CHOCOOAMH CAMOIPOBEPKH, CaMOKOHTPOJIIS
npolecca 1 pe3ysbTara peleHus MaTeMaTHIeCKON 3a/1a4u;

NpPEIBUIECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh NpW pEIICHHWH 33a/Ja4d, BHOCHTH
KOPPEKTHBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBHUIM, OOBSACHITH NMPUUUHBI JOCTHIKEHHS MU
HEJIOCTMKEHHUS ~ pe3yJbTaTOB  JICATENHOCTH,  HAaXOJIUTh ommuoKy, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas AesITeNbHOCTD:

NOHUMaTh W MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHAMBHIYyaldbHOH palboThl mpu
pemeHNn y4eOHBIX 3a/1ad, TNPUHUMATH IIeIb COBMECTHOM NeSITeTTbHOCTH, TUTaHUPOBATH
OpraHu3allMl0 COBMECTHOM paloThl, pacmpenensT BHAbI paldoT, J0roBapuBaThCs, OOCYXAATh
MIPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TIpPYyMNNOBBIX ¢opmax palboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3roBble
MITYPMBI» ¥ HHBIE), BBIIOJIHATH CBOIO YacTh pPaOOTHI M KOOPAMHUPOBATH CBOW  JICHCTBHS  C
JPYTUMH 4IEHAaMH KOMaHJbl, OLEHHBATh KadecTBO CBOEro BKJIaJa B OOWMI MPOAYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHSL.

IMpenmeTHbIX:

OcBoeHne conepkaHus Y4yeOHOro mpeamera oOecrnedyrBaeT JOCTHKEHHE OOyYaIOIMMHUCS
CIIEIYIOIINX PE3yJIbTaTOB:

«AJare0pa u HaYaJIa MATEMATHYECKOT0 AaHAJIN32»

Yuca ¥ BEIYUCIICHUS

ONEprpOBAThH MOHATUAMMA: PALITMOHATIBHOC U )ICfICTBPITGJ'IBHO@ qHuCJIO0, OOBIKHOBEHHAs U JCCATHYHAaA
I[pO6B, MPOLCHTLI; BbIIIOJHATDH apI/I(I)MCTI/IquKI/IC onepanv € palruOHAJIbHBIMHU U I[CﬁCTBHTCJIBHLIMI/I
YHUCJIaMU., BBIIIOJIHATDH HpI/I6J'II/I}KéHHI)Ie BBIYHCJICHUSA, UCITIOJIB3Y IIpaBUJia OKPYIJICHUSA, A€JIaTh IPUKHUIKY
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U OLCHKY pe3yJbTaTa BBIYUCICHHW; OINEPUPOBaTh IOHATHAMM: CTEICHb C LENbIM II0Ka3aTeleM,
cTaHgapTHass (opMa 3amucH JEHCTBUTENBHOTO 4YHCIAa, KOPEHb HATypajJbHOM CTENEHH, HCIOJIb30BaTh
HoaXoAdlyo (opMy 3amMcu JAEHCTBUTENBHBIX YMCEN JUIsl pElIeHHs MpaKkTHYeCKUX 3ajad |
IIPEACTABJICHNS JAHHBIX; OIEpUPOBATh MOHATUAMM: CUHYC, KOCUHYC M TAHIE€HC IIPOM3BOJIBHOIO YIJIA,
UCMOJIb30BaTh 3allUCh IPOU3BOJIBHOTO yIyla uepe3 oOOpaTHble TPUTOHOMETPHUYECKUE (DYHKIHH.
OIIEPUPOBATh IOHATUSAMU: HATYpaJbHOE, LEJI0€ YHUCIO, MCIIOIb30BaTh IPU3HAKU JEIMMOCTH LIEJIBIX
YyHuCell, Pa3jOKEHUE 4YMCIa Ha IPOCTHIE MHOXKHTEIM U1 PEUICHMs 3aJad; OIEPUPOBATh IOHATHEM:
CTENEHb C palMOHAJIBHBIM IOKa3aTeJeM; ONEePUPOBATh MOHATUSAMH: JIOrapu(dmM uucia, ACCATUYHBIC U
HaTypajbHbIE JOrapUPMBbI.

YpaBHEHHUsI U HEPABEHCTBA:

OIIEpUPOBATh TOHATUSAMHU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, ILIEJIOE, PaLUOHAIBHOE,
UPPALMOHAJILHOE  YpPaBHEHHME, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE  yPABHEHUE;  BBIIOJIHATH
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTb TPUTOHOMETPUYECKUE YPaBHEHUS;
BBIIOJHATh IPEOOpa3oBaHUs IENIbIX, PALMOHAIbHBIX W HPPALUOHAIBHBIX BBIPAXKEHUH M pelIaTh
OCHOBHBIE THIIBI LEJIBIX, PALMOHAIBbHBIX M HMPPALMOHAIBbHBIX YPAaBHEHUM M HEPAaBEHCTB; NPUMEHSATH
YpaBHEHHUS U HEPABEHCTBA I PEIICHNUs MaTeMaTUYECKUX 3a/a4 U 3aJ1a4 U3 pa3IMuHbIX 00JacTeil HayKu
U peaJbHOM KU3HHU; MOJEIMPOBATH PEalbHblEe CUTYallMH Ha S3bIKE alreOpbl, COCTaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA 110 YCJIOBMIO 3aJa4M, MCCIIEN0BATH ITOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
anmapara anreOpbl. NPUMEHSTh CBOWCTBA CTENEHU JUIsl IpeoOpa3oBaHUs BbIPAXKEHUH, ONEpPUPOBATH
MOHATUSAMHU: II0KA3aTEIbHOE YPABHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI IIOKA3aTEJIBHBIX
YpaBHEHMH U HEpPaBEHCTB; BBINOJHATH MPeoOpPa30BaHUs BBIPAKEHUH, COAEpIKALIMX JIOTapu(MBI,
OIEpUpPOBATh MMOHATUSIMU: JIOTApU(PMUUYECKOE YPABHEHHE U HEPABEHCTBO, PEIIAaTh OCHOBHBIE THIIbI
JOrapu(pMHUUECKUX YpaBHEHHH M HEPAaBEHCTB; HAXOIMTh PEILEHHs MPOCTEHIINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB; ONEPUPOBATh MOHATHUIMM: CHCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pelIeHue, UCIIONIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHHUH Ul PEIICHUS MPAKTUYECKHUX 3a]ad; HaXOAUTh PELICHUS MPOCTEHIINX
CHUCTEM M COBOKYITHOCTEW PALIMOHAJIBHBIX YPABHEHUHN U HEPABEHCTB; MOJEIMPOBATH PEAJIHBIC CUTyallU
Ha sI3bIKE ajareOphl, COCTABIIATh BbIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 33]auH,
HCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ajareopsl.

@yHKUMYU U TpaduKu:

OTIepUpPOBATh TOHATHUSAMHU: (YHKIHS, CIOCOOBI 3adaHusl (QYHKIWH, O0JACTh OMpEAeNeHUS U
MHOXECTBO 3HaueHU ¢GyHKUMH, Tpapuk (YHKIMH, B3aUMHO OOpaTHble (QYHKLUHU; OIEPUPOBATH
HNOHATUSIMHM: YETHOCTh W HEUYETHOCTh (YHKIMM, HYJIHM (YHKIMU, MPOMEKYTKH 3HAKOIOCTOSHCTBA;
UCMOJIb30BaTh Ipaduku (QYyHKIMHA U pelIeHus YpaBHEHUH; CTPOUTh U YWUTaTh IpaduKd JIMHEHHON
GyHKIUM, KBaJpaTUYHON (QYHKIUH, CTEIEHHON (QYHKIIMU C LEIbIM IT0Ka3aTeJIeM; UCII0JIb30BATh rpapuKu
GYHKUMR JUIsT UCCIeIOBaHMs MPOLIECCOB M 3aBUCHMOCTEH NpH peleHUM 3afad U3 APYTruX y4deOHBIX
IPEIMETOB U pealbHOM JKU3HHU, BhIpakaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY BEIMYMHAMH. ONIEPUPOBATH
HNOHATUAMM: TepHOoAMYecKass (QYHKIHSA, MPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, TOYKH HKCTpeMyMa
¢byHkuM, HauboJplllee M HaWMEHbLIEe 3HAYCHMs] (PYHKIIMM HAa MPOMEXKYTKE, MCIOIb30BaThb HX JJIs
uccieoBaHus (QYHKIMH, 33JaHHON TpadUKOM; ONEpUpPOBaTh MOHATHUAMHU: TIpadUKU IOKA3aTEIbHOM,
Jorapu(pMUUEcKOl U TPUTOHOMETpUYECKUX (YHKIUH, 300paxaTb UX Ha KOOPAWHATHOW IJIOCKOCTU H
UCMOJIb30BaTh JUIA PEIICHUs YPaBHEHUH W HEPaBEHCTB; M300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH
rpaduky JUHEHHBIX YpaBHEHHH M HCHOJB30BaTh UX JUIS PEIIEHUS CUCTEMbI JIMHEWHBIX ypaBHEHUM;
UCMOJIb30BaTh IpaduKku QYHKIUHA 1715 UCCIeIOBaHMs MPOLIECCOB M 3aBUCHUMOCTEH M3 JAPYTHX Y4eOHBIX
JVCLATIIIVH.

Hayana maremMaTndeckoro aHaimsa:

ONepUpOBaTh  MOHATHSMM:  TIOCIEIOBAaTENbHOCTh, apudMeTudyeckass U  TeoMeTpuyecKas
IPOTPECCUH; ONEPUPOBATh MOHATHAMH: OECKOHEUHO YOBIBAIOIIAas IeOMETpHYEcKasi MPOrpeccHs, cymma
OeCKOHEYHO YyOBIBAIOLIEH TNeOMETPUYECKOW MPOrpeccuy; 3aJaBaTh IOCIEIOBATEIbHOCTH Pa3IMYHBIMU
croco0amu; UCIOIB30BaTh CBOMCTBA MOCIIEI0BATEILHOCTEH U TPOrpecCcrii 1JIsl pelieHus peasibHbIX 3a/1a4
MPUKIIATHOTO XapaKTepa. ONepupoBaTh MOHATUSMU: HENpepbiBHAS (YHKIMS, MPOU3BOJAHAS (DYHKIIMH,
UCIOJIb30BaTh T€OMETPUYECKUN M (U3NYECKUH CMBICT MPOM3BOAHOM Ui peIleHUs 3a/ad; HaxXxoIUTb
IIPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIMHA, BBIYUCISATH MPOU3BOJHBIE CYMMBbI, IMPOU3BEIEHUS, YACTHOIO
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(YHKIHMI; MCIIOJIb30BaTh IPOU3BOAHYIO JUISl UCCIIEA0BaHMs (PyHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI,
IOPUMEHATHh PE3yJbTaThl MCCIEAOBAHHMS K IMOCTPOSHHUIO TI'padUKOB; HCIOJIB30BaTh MPOU3BOIHYIO IS
HAaXOKJEHUs HAWIY4lIero pelieHus B MPUKIAJHBIX, B TOM YHCIE COLMAIbHO-I)KOHOMHUYECKHUX, 3a/1a4ax;
ONEpPHPOBATH TOHATHUAMHU: IEpPBOOOpa3Has M HWHTErpaji, MOHUMATh TEOMETPUYECKHA W (QHU3UYECKUi
CMBICJI HMHTErpajia; HaXOOUTh IEPBOOOpPA3HbIE 3JIEMEHTAPHbIX (QYHKLUMH, BBIUUCIATH HMHTErpajg Io
dopmyiie Hetorona—JIeitOHuIa; pemars NpuKIagHbie 3aa9d, B TOM YHCIIE COLUATbHO-I)KOHOMUYECKOTO
U (U3MUECKOro XapakTepa, CpeCTBAMU MaTeMaTHYECKOrO aHAJIN3a.

MHOXeCTBa U JIOTHKA:!

OIIEpUPOBATH MOHATUSMH: MHOXKECTBO, OIEPALMU HaJl MHOXXECTBAMH; MCIIOJIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIM amnmnapar Jjis ONKCaHUs peajbHBIX IPOLIECCOB M SBJICHUN, NPU PEUICHUM 3a1ad U3
JIpyrux y4eOHBIX IPEAMETOB; OINEpUPOBaTh IOHATUSAMM: OIpeJelieHHe, TeopeMa, CJEJICTBHE,
JI0Ka3aTeNbCTBO.

«["eomeTpus»

OIEpUpPOBATh NOHATUSMU: TOUYKA, IMpsiMasi, IJIOCKOCTb; IMPUMEHSTh aKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX IIPU PELICHUM F€OMETPUYECKUX 3a/1ad; ONEepUpPOBaTh MOHATUAMU: NapaJlIeIbHOCTh U
NEPIEHIUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

KJaccu(uIUpoBaTh B3aMMHOE PACIONOKEHUE NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;
ONEpUpPOBaTh MOHATUSMU: ABYTPAHHBIN yroJ, TpaHU [BYTPAaHHOrO yIia, pedpo IBYIpaHHOrO yria,
JMHEWHBIN Yroj IBYTPaHHOIO yIJIa, TpalyCHasi Mepa JBYTPaHHOIO yIJIa;

OIIEpUPOBATh NOHATHUAMU: MHOTOIPAHHUK, BBITYKJIBIA M HEBBITYKJIBIA MHOI'OIPAHHUK, JIEMEHTBI
MHOIOIpaHHMKA, HPaBUIbHBII MHOTOTPAHHUK; PACHO3HABATh OCHOBHBIE BHJbl MHOI'OIPAaHHHKOB
(nmupamuzaa, npusma, NpsMOYroJIbHBINA Napajuienaenunes, Kyo);

KJaccu(uIUpoBaTh MHOIOIPaHHUKH, BBIOMpask OCHOBaHMS Ui KiIacCU(PUKALMK (BBIIYKIIbIE U
HEBBIIMYKJIbIE MHOTOTPAaHHMKH, IPABWJIbHbIE MHOIOTPAaHHUKHM, IMPSIMblE M HAKJIOHHbBIE IPU3MBI,
napajjelienumnepl); ONEepUpPOBaTh TMOHATHAMM: CEKyllas IUIOCKOCTb, CEYEHHE MHOTIOIPaHHUKOB;
OOBSACHATH IPUHLUIIBI IOCTPOCHUS CEUEHU, UCTIOIb3YSI METOJ CIIE/I0B;

CTPOUTBH CEYEHUs MHOT'OTPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHATH (BBIHOCHBIE) TNIOCKHE YEPTEKH
U3 PUCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;

pemiath 3ajayd Ha HaxXOXJEHHE T'€OMETPUUYECKUX BEJIMYMH MO o0paslaMm WIH alropurMam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOMbI MPHU PEIIEHUH CTaHAAPTHBIX MaTeMaTHYeCKHUX 3a/1ay Ha
BBIUMCJICHUE PACCTOSHUM MEKIY IBYMsS TOUYKaMH, OT TOUKH J0 MPSAMOM, OT TOUYKH A0 IUIOCKOCTH, MEKIY
CKPEIINBAIOIIUMHUCS TPSIMBIMU;

pelmiath 3ajayd Ha HaxXOXJEHHE T'€OMETPUUYECKUX BEJIMYMH MO o0paslaMm WIH alropurMam,
MPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbI NP PEIIEHUH CTaHAAPTHBIX MaTeMaTHYeCKHUX 3a/1ay Ha
BBIUMCJICHUE YIJIOB MEXJY CKPEUIMBAIOLIMMMCS MPSAMBIMHA, MEXKIY HOPSIMOH M IIOCKOCTBIO, MEKIY
IUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB;

BBIUUCIIATE OOBEMBI W IUIOLIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MUpPaMUAa) C
IpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOIICHHUS MEXIY IUIOMAAsIMU IOBEPXHOCTEH, 00BbEMaMu
NOJO0OHBIX MHOTOI'PaHHHUKOB;

ONEpUpPOBATh MOHATUSAMHU: CUMMETPHUSI B NMPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPHH,
LEHTP, OCb M IUIOCKOCTh CHUMMETPUU (UTYpHI; M3BIEKATh, MPEoOpPa3oBBIBATH W HMHTEPIPETHPOBATH
MH(GOpPMALIMI0O O MPOCTPAHCTBEHHBIX TIE€OMETPHUUECKHX (Urypax, MpPEICTaBICHHYI0 Ha dYepTexax H
pUCYHKaX; TMPHUMEHATh TEeOMETpHUeCKHe (aKThl Ui pELIeHUS CTEPEOMETPHUUYECKUX  3ajad,
IpeJoJIararoliuX HECKOJIbKO IIaroB PEIeHus, €CIN YCIOBUS IPUMEHEHNUs 3aJJaHbl B IBHOU (hopme;

IPUMEHATh NPOCTEMIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBbI
IPU PEIIEHUU CTEPEOMETPHUECKUX 3aJay; MPUBOAUTH MPUMEpPbl MaTeMaTHUYECKHX 3aKOHOMEpPHOCTEH B
IIPUPOJIE U JKN3HHU, PACIIO3HABATH NIPOSBIECHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE;

MPUMEHSTh MOTY4YEHHbIE 3HAHUS HA NMPAKTUKE: aHAJTU3UPOBATh peallbHble CUTYalluu U IPUMEHSTh
U3yYeHHBbIE MOHATHS B IpOIECCe NMOWCKAa DPEUIeHHs MaTeMaTH4ecKd C(HOpPMYIHMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh pealbHblE CHUTyallMd Ha S3bIKE T'€OMETPUHU, HCCIEAO0BATh IMOCTPOCHHBIE MOJENIU C
UCTIOJIb30BAaHUEM T'€OMETPUYECKUX IOHATUH M TEopeM, ammapara ainreOpbl, peuiarb MpaKTHYeCKue
3aJjauM, CBSI3aHHbIE C HAXOXJACHUEM IeOMETPUYECKHX BEJIMYMH. ONEepUPOBATH MOHATHSIMMU:
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LWINHAPUYECKas: MOBEPXHOCTh, 00pa3yolie LWIMHAPUYECKON MOBEPXHOCTH, LMIMHIAP, KOHMYECKas
MOBEPXHOCTh, O0pasylolue KOHMYECKOHW TIOBEPXHOCTH, KOHYC, cdepuueckas  IOBEPXHOCTE;
pacrio3HaBaTh TeJla BpalleHus (LWIMHIP, KOHYC, cdepa U 1ap);

OOBACHATH CIIOCOOBI ITOJTyYEHUS TEJl BPALCHUS;

KJaccu(puIUpoBaTh B3aUMHOE PACIIOJOKEHHE Cepbl U IUIOCKOCTH; ONEPUPOBATH MOHITHUSMHU:
IapOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CEIMEHTA, IIapOBOM CIIOH, OCHOBAaHUE LIAPOBOIO CIIOS,
BBICOTA IIaPOBOTO CJI0s, IIAPOBOH CEKTOD;

BBIUUCIIATE OOBEMBI W IUIOUIAJU TOBEPXHOCTEH TEJI BpPALICHUS, TEOMETPUYECKHX TEl C
IpUMEHEeHHeM (OpMyJI; ONepUpoBaTh MOHATUSAMH: MHOTOIPAaHHHK, BIIMCAHHBIM B cepy M ONUCaHHBIN
okojio cdepsl, chepa, BIUMCaHHASE B MHOTOTPAHHUK WIJIM TEJO BPALICHUS; BBIYUCIATH COOTHOIICHUS
MEXIy IJIOLIAJIMH OBEPXHOCTEH M 00bEMaMM MOAOOHBIX TeJN; M300pakaTh M3ydaemble (GUIYpPBHI OT
PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUTYD: BU]I CBEPXY,
cOOKy, CHHM3Y, CTPOUTH CEUYECHHs TeNl BPAIICHUS; W3BJIEKaTh, MHTEPIPETUPOBATH M IMPEOOPa3OBHIBATH
UHPOPMALIMIO O IPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (Urypax, IMpEICTABICHHYIO Ha 4YepTexax Hu
PUCYHKaX; OIEpUPOBATH OHITUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATh JAEUCTBUS CIIOKEHHMsI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMHU CBOMCTBAMH OHH 00JIa[at0T; MPUMEHATh IPAaBUJIO NapaJUIeIeIUIENa;

OIEpPUPOBATh NMOHATHAMM: J€KApTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATBI BEKTOpPA, Yol MEXJIy BEKTOpPAMM, CKAJISPHOE IIPOU3BEJICHUE
BEKTOPOB, KOJUIMHEApHbIE M KOMILJIAHAPHBIE BEKTOPBI; HAaXOAUTh CYMMY BEKTOPOB M IpPOHM3BEAEHUE
BEKTOPA Ha YHUCJIO, YIOJ MEXKIY BEKTOpaMH, CKaISIPHOE MPOU3BEJCHHUE, PACKIA(bIBaTh BEKTOP IO JIBYM
HEKOJUIMHEapHbIM BEKTOpaM;

3a/laBaTh  IUJIOCKOCTh YpaBHEHHMEM B  JIEKApTOBOW CHUCTEME KOOPJIMHAT;  IPUMEHSTH
reoMeTpuueckue (QaxThl AJS PELICHUs] CTEPEOMETPUUECKUX 3aj]ad, IPEANoaraloluX HECKOJIbKO 1I1aros
pelIeHus, €ClIU YCIOBUS IPUMEHEHUS 3aaHbl B IBHOH QopMme;

pelaTh MpoCcTeNIIe reoOMeTPUUECKUE 3a/1a41 Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a;
pemath 3aja4d Ha JO0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLIEHUM M HaxOXKIEHHE TIeOMETPHUYECKHX
BEJIMYMH 10 00pa3liaM WIM aJrOpuTMaM, IMPUMEHssT U3BECTHBIE METOJbl NMPHU PEUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3ajady; MPUMEHSATh MPOCTEHIINE NpPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPU PpEHIEHHH CTEPEOMETPUYECKUX 3a]ad; IPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACTIO3HABATH MPOSIBIIEHNE 3aKOHOB F€OMETPHUHU
B UCKYCCTBE;

IPUMEHSTD MOTYUYEHHbIE 3HAHUS HA MPAKTUKE: aHAJTM3UPOBATh peabHble CUTYalluu U IPUMEHSTh
U3yYeHHBbIE TOHATHS B IpOLECCEe NMOUCKAa PELIeHHs MaTeMaTH4ecKd CHOPMYIMPOBAHHOW IMPOOIEMBI,
MOJIEJIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE T€OMETPUHU, MCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
UCMOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATUH M TEeopeM, ammapara aiareOpbl, peliatb MpaKkTHYECKUe
3a/1a4yM, CBSI3aHHbIE C HAXOXKIECHUEM F€OMETPUUECKUX BEIHYHUH.

BEPOATHOCTB U CTATUCTHUKA

YUTATh U CTPOUTH TAOHIIBI U IMArPAMMBI;, OTIEPUPOBATH MOHATHSIMU: CpeIHEee apru(PMETHUIECKOE,
MearaHa, Hanboublllee, HAaMMEHbIIIee 3HAUEHUE, pa3Max MAacCHBA YHCIOBBIX JIaHHBIX;

OTIEpUPOBATh TOHATUSAMH: CIyYalHBIM OSKCHEPUMEHT (OMBIT) H CIy4ailHoe  CcOOBITHE,
dIIEMEHTapHOE COOBITHE (ITEMEHTAPHBIN HCXO/1) CIYYaHOTO OIBITA, HAXOUTh BEPOSITHOCTH B OMBITAX C
PAaBHOBO3MOJKHBIMHU CITy4YaWHBIMU COOBITHUSIMH, HAXOJWTh M CpPaBHUBATh BEPOSTHOCTH COOBITHH B
M3YUYEHHBIX CIy4YalHbIX KCIIEPUMEHTAX;

HaXOJIUTh U (OPMYIHPOBATH COOBITHS: TIEPECEUCHUE U 0OBETMHEHNE TAHHBIX COOBITHH, COOBITHE,
MIPOTUBOIMOJIOKHOE JTaHHOMY COOBITHIO, TIONB30BaThCS AMarpaMmamMu Jinepa U (HOpMyIol CIOXKEHUS
BEPOSTHOCTEH MPHU PEIICHUH 33724,

OTepUPOBATh TOHATUSMHU: YCJIOBHAas BEPOSATHOCTh, HE3aBUCHUMBIE COOBITHS, HaXOAHUTh
BEPOSITHOCTH C TTOMOIIBIO TIPABHIIA YMHOXKEHHUS, C TIOMOIIIBIO JePeBa CIyIafHOTO OIbITA;



IPUMEHATh KOMOMHATOPHOE IPABUJIO YMHOXKEHHMS IIPU PEIICHUH 3a/1a4;
OIIEPUPOBATH MOHATUAMU: WMCIBITAHUE, HE3aBUCHMBIC WCIIBITAHMS, CEPUsl UCIBITAHUM, yCIeX U
HeyJlaya, HaXOAUTb BEPOSTHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX MCIIBITAHUI 10 MEPBOro ycrexa,
HAXOJIUTh BEPOATHOCTH COOBITUN B CEpUU UCTIBITAHUH bepHyim;
OIEpUPOBATh MOHATUSAMU: Ciy4ailHass BEIMYMHA, DPACIPEACICHUE BEPOSTHOCTEH, AMarpaMma
pacupeneneHus. CPaBHUBATh BEPOSTHOCTH 3HAYCHUM CIIy4alHOW BEJIMYUHBI 10 PACHPEACIICHUIO WIH C

IIOMOIIBIO JUArpaMM;
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ONCpUpPOBATH MOHATUEM MATCMATHYCCKOI'O OXUIAAHUA, TPUBOAHUTH NPHUMCEPLI, KaK IMPUMCHSCTCA
MaTEMaTHYCCKOEC OXHIAaHUC CquaﬁHOﬁ BCIIMYMHBI HAXOAWUTH MaTEMaTHYCCKOC OXHUAAHHUEC 110 JaHHOMY

pacnpe/ielieHuo;

HMETb MPCACTABJICHHUE O 3aKOHC OONBIINX qucell; HMMCETh MPEACTABICHHUE O HOPMAJIbHOM

pacnpe/ieieHHH.

2. Pe3ynbTaThl 0CBOEHUS Y4eOHOT0 MpeAMeTa, NMojAJexKallue NpoBepKe

(BBIOOPBI, OTIPOCHI U
Jpyroe), yMeHue
B3aMMOJIEIICTBOBATH C
COLIMATILHBIMH
WHCTUTYTaMHU B
COOTBETCTBHUH C UX
GYyHKIMSIMU U
Ha3HAYCHHEM;
c(hopMUPOBAHHOCTH
POCCHUICKOH I'paXk1aHCKOMN
UJCHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HAaCTOSIILIEMY
POCCUICKON MaTeMaTHKH,
[IEHHOCTHOE OTHOLIEHHE K
JOCTUXKEHUSAM POCCUNCKUX
MaTE€MaTHKOB M POCCUICKON
MaTEMaTHYECKOM LIKOJIBI,

0C30IMaCHOCTH, B TOM
yucie nudpoBoi,

CaMOpa3BUTHE u
CaMOBOCITUTAHHE B
COOTBETCTBUU c
0011IeYeI0BeUeCKUMU
LIEHHOCTSIMU 5
HacaIaMHu
TPaKIaHCKOTO
00111ecTBa;

TOTOBHOCTb 51
CIIOCOOHOCTH K
CaMOCTOSITEILHOM,
TBOPYECKOM u
OTBETCTBEHHOM
JEeITEIbHOCTH,

COTPYJHHYECTBO  CO

TeMawm;
COCTAaBJICHHE
Mpe3EHTaLNI

Pe3yabTarsl ocBOCHHS OcHoBHBIE Kpurepun Tun 3aganus ®opma
(OOBEKTHI OTIICHUBAHUS ) MOKAa3aTe/ M OLeHKHU OLICHKH arrecTaluu
pe3yjabTara pe3yabTara (B
COOTBETCTBUH
¢ y4eOHBbIM
MJIAHOM)
JInuHocTHBIE CdopmupoBannocts | [loBenenue [IpakTuueckue 9K3aMeH
oOy4aromierocs Kak COBPEMEHHOMY MPAKTUYECKO | YCTHBIE
AKTHUBHOTO U YPOBHIO pPa3BUTHS | T'O 3a/1aHMUS, OTPOCHI;
OTBETCTBEHHOTO YJIeHa HayKu u | paboTHI B MUCHbMEHHBIC
poccuiickoro o0miecTna, 0011eCTBEHHOM rpymnie u OIPOCHI;
MPEACTABICHUE O MPaKTUKH, OCO3HAHKME | MOATPYIIAX | CAMOCTOSITENb
MaTEeMaTUYECKUX OCHOBAX ceoero  Mecta B | OrcyrcTBHe | Has pabora
(GyHKIIMOHUPOBAHUS MOJTUKYJIBTYPHOM pedeBoit MOATOTOBKA
pa3INYHBIX CTPYKTYD, MHUpE, arpeccuu, nH(pOpPMaLIOH
SIBJICHHU, TTPOLIETY P 3aboTa 0 | HeoOpokena | HbIX
TpaXkAaHCKOTO 00IIIecTBa COOCTBEHHOM U 4yXOH | TETbHOCTHU COO0O01IIeHu 1O
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UCIIOJIb30BAHUE ITHX
JOCTHKEHUM B IPYTUX
HayKax, TEXHOJIOTUSX,
cdepax S3KOHOMUKY;
OCO3HAHUE JYXOBHBIX
LIEHHOCTEN POCCUIICKOTO
HapoJa,
c(hOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOI0 TIOBE/ICHUS,
CBSI3aHHOTO C
MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKECHHI
HAyKHU U JIEATeIbHOCTHIO
y4€HOTO, OCO3HAHUE
JUYHOTO BKJIAJa B
MOCTPOCHUE YCTOMUHNBOTO
Oy nymero;

ACTETUYECKOE OTHOIIICHHUE K
MUDY, BKJIIOYas 3CTETUKY
MaTEeMaTUYECKUX
3aKOHOMEPHOCTEHH,
00BEKTOB, 3a/a4, PEIICHUMH,
paccyXJIeHHH,
BOCIIPUHUMYHBOCTD K
MaTEeMaTUYECKUM aclieKTam
pa3IMYHbIX BUJOB
HCKYCCTBA,
c(hOpMHUPOBAHHOCTH YMEHUS
MIPUMCHSITh
MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOTO U
Oe3omacHOro o0pas3a )KU3HU,
OTBETCTBEHHOE OTHOILLIEHUE
K CBOEMY 3/I0POBBIO
(3mopoBOE MUTAHME,
cOamaHCUPOBAHHBIN PEKUM
3aHATHU U OTIBIXA,
perynspHas pundeckas
AKTUBHOCTH), GPU3NYECKOE
COBEPILIEHCTBOBaHUE MPHU
3aHATHUSAX CTIOPTUBHO-
03J10POBUTEIIBHOM
JIeATETbHOCTBIO;
TOTOBHOCTH K TPYIY,
OCO3HaHUE IIEHHOCTH
TPYIOTIO0US, HHTEPEC K
pa3iauuHbIM chepam
npodecCuoHaNBHOM
JIeSTeTLHOCTH, CBSI3aHHBIM C
MaTeMaTUKOU U €€
MIPUIOKEHUSIMH, YMCHUE

CBEPCTHUKAMH,
B3POCJIBIMH B Pa3HBIX
BHJIaX JACSITEIHLHOCTH,
CIIOCOOHOCTh ~ BECTH
IUAJIOT ¢ JIPYTUMH
JIOJIbMU, TOCTUTATh B
HEM
B3aMMOITIOHIMAHHSI,
HaXOIUTh oO01ue
eI U COTPYIHUYATH
JUTSL UX JTOCTHKCHUS B
npodecCuoHAIBHON
JeSTEILHOCTH.
CO3HATENLHOE
OTHOIIICHHE K
HEMPEPBIBHOMY
00pa3oBaHHIO KaK
YCIOBHIO  YCIELIHOM
podeccCHOHATLHOU 1
00LIIeCTBEHHON
JESATCILHOCTH.
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COBEpIIATh OCO3HAHHBIN
BEIOOD Oymymieit
npodeccuu u
pean30BhIBATh
COOCTBEHHBIE KU3HEHHBIC
TUTaHBI, TOTOBHOCTH U
CIIOCOOHOCTH K
MaTEeMaTHYECKOMY
00pazoBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSKEHUH BCEH KU3HHU,
TOTOBHOCTH K aKTHBHOMY
Y4acCTHUIO B PELICHUU
MPAKTUYECKHX 3a7a4
MaTeMaTU4eCKOn
HAIPABIICHHOCTH;
c¢(hOpMUPOBAHHOCTh
JKOJIOTUYECKOH KYJIbTYpHI,
MOHUMAaHUE BIUSHU
COIHMATTLHOIKOHOMHYCCKUX
MIPOLIECCOB HA COCTOSTHUE
MPUPOJAHON U COLIMATBHOMN
Cpelbl, OCO3HAHUE
I00ALHOTO XapakTepa
9KOJIOTHYECKUX MPobIem,
OpHEHTAIUs Ha
PUMEHEHUE
MaTeMaTUYECKUX 3HAHUHN
JUTSI pEIICHUS 3a/1a4 B
00J1aCTH OKPY’KaOIIIEH
Cpelibl, TUTAHUPOBAHHE
MOCTYITKOB M OI[EHKU UX
BO3MOJKHBIX MTOCIIEACTBHIMA
JUISL OKPYXKAIOIIEH Cpebl;
c(hOpMUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
00LIECTBEHHON NPAKTUKH,
MOHUMAaHUe
MaTeMaTHYECKON HAyKH KaK
cdepsl uemoBeuecKoi
JIeSITEIbHOCTH, 3TAIOB €€
pa3BUTHUS ¥ 3HAYUMOCTH JIJISI
Pa3BUTHS ITUBUIIH3AIHH,
OBJIAJICHUE SI3BIKOM
MaTEMaTHKH H
MaTeMaTH4eCKON
KYJIbTYpOH KaK CpeJICTBOM
MO3HAHUS MUPA, TOTOBHOCTH
OCYIIECTBIISATh MPOSKTHYIO
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N UCCIIEA0BATCIIBCKYIO

JIeATEIbHOCTD

WHIVBUAYAJIBHO U B IPYIIIIE.

MeranpeameTHeie yMEHHE IIpaBunbHOC | yCTHBIE
ba3oBble tornueckue CaMOCTOSITEIILHO Tb OIIPOCHI;
JICHCTBHUSL: BBISABIIATD U OIIPENEIATh LEJIM | ONPENENICHNUs | IMCbMEHHbIE
XapaKTepU30BaTh JESATEIIBHOCTH U | Lemu OIIPOCHI;
CYILIECTBEHHBIE IIPU3HAKH COCTAaBJISATh IJIaHBI | EATEIBHOCT | MOArOTOBKA
MaTeMaTHYECKUX OOBEKTOB, | JAESATEIbHOCTH; u, UH(pOPMaLMOH
MOHATUM, OTHOLIEHUH CaMOCTOSTEIIEHO [IOCIEN0BaTe | HBIX
MEXy IOHATUSAMH, OCYILIECTBIIATH, JBHOCTHU cooOIIeHHH 110
dbopmynHupoBaTh KOHTPOJINPOBATh U | pELICHUs TeMaM
OIpeeIICHUs IOHATUH, KOPPEKTHPOBATh 3aJa4H,

yCTaHaBIIUBATh JeSATEIbHOCTbD; IIpuMepa;
CYILLIECTBEHHBIN IIPU3HAK HCII0JIB30BATh BCE | CMBICIIOBas
KJaccu(pMKaIUi, OCHOBAHUS | BO3MOYKHBIE PECYpPChl | LEIBHOCTb,

JU1s 000011IeHus U JUISL JIOCTUKEHHUS | pedeBast

CpaBHEHUs1, KPUTEPUHU IIOCTABJICHHBIX LIEJIEH | CBSA3HOCTS,
IIPOBOAMMOIO aHAJIN34; U pealu3allyu IIJIaHOB | IIOCIIEN0BATe
BOCIIPUHUMATB, NeSATEIbHOCTH; JIBHOCTh
bopMynupoBaTh U BbIOMPATH YCHEIIHbIE | HU3JI0KEHHS
peoOpa3oBbIBaTh CTpaTeruu B | BBICKa3bIBaH

CYKICHUS: pa3IMYHBIX us,

YTBEPAUTEIIbHBIC U CUTyalUsX; OTCYTCTBHE
OTpULATEIIBHBIE, YMEHHME NMPOJYKTUBHO | JIOTHYECKUX
€JMHUYHbBIC, YACTHBIC U oOmiarbes U | omMooK;

o011ue, yCIOBHbIE; B3aMMOJICHCTBOBATH palnuoHaIbH

BBISIBJIAITh MATEMATHYECKUE | BJIAJICHUE HAaBBIKAMHU | OCTh

3aKOHOMEPHOCTH, [I03HABATEIILHOU, pacrpeneneH
B3aUMOCBSI3HU U y4eOHo- Usl BPEMEHH
npoTUBOpeuHs B (hakTax, HCCIIEA0BATEIbCKOU Ha

JTAaHHBIX, HAOJIOICHUSAX U NESATEIbHOCTH, BBIIIOJIHCHHE
YTBEPKACHUSX, IIPEJUIaraTb | HaBbIKAMH 3aJlaHuH,

KPUTEPUU JJIs1 BBISIBICHUS paspenenus OCYILIECTBIIE
3aKOHOMEPHOCTEN U npobiewm; HUE

IIPOTUBOPEYUH; AENIaTh TOTOBHOCTH U | pe4eBoOro

BBIBOJIbI C UCIIOJIB30BAHUEM | CIIOCOOHOCTH CaMOKOHTPO

3aKOHOB JIOTHKH, KPUTHYECKH 7,

JENYKTUBHBIX U OLICHUBATH U | aleKBaTHOCT
WHIYKTUBHBIX UHTEPIPETUPOBATH b OLICHKH U
YMO3aKJIIOYECHUH, uH(pOpMaIHIo, CaMOOLICHKH,
YMO3aKJIFOUEHHH 110 MOy 4YaeMYH0 U3 | pe3yJbTaTuB

AQHAJIOTHH; pa3IMYHbIX HOCTb

IIPOBOJUTH CAMOCTOSITENIBHO | HCTOYHUKOB; ITOUCKA.
JI0Ka3aTesIbCTBa yMeHue ACHOE,
MaTEeMaTUYECKUX HCIIOJIb30BaTh JIOTUYHOE U
yTBepkaeHHH (psimble U oT | cpenctBa  WMKT ¢ | TouHoe

IIPOTUBHOTO), BEICTPAaUBaTh | COOJIIO/IEHHEM M3JI0KEHUE
apryMEeHTalUI0, TPUBOIUTH | TpeOOBaHUI CBOEH TOYKHU

MPUMEPHI U KOHTPIIPUMEPHI, | IPrOHOMHUKHU, TEXHUKHU | 3pEHUs

000CHOBBIBATh 0€30MacHOCTH,

COOCTBEHHBIE CYXKACHHUS U TUTHEHBI,
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BBIBOJIBI; BEIOMPATh CIIOCOO
pelieHus yueOHo! 3a1aun
(cpaBHHBATh HECKOJIBKO
BapHAHTOB PEIICHUS,
BBIOMpATh Hanbosee
MOAXOISIIMMI C YUETOM
CaMOCTOATENLHO
BBIJICTICHHBIX KPUTEPUER).
bazoBrie
HCCIIEIOBATENIbCKHIE
IeMCTBUA: UCIIOJIH30BATh
BOTIPOCHI KaK
HCCIIEN0BATENbCKUH
WHCTPYMEHT MTO3HAHUS,
dbopMyupoBaTh BOIIPOCHI,
¢ukcupymomue
IPOTUBOpEUHE, TPOOIIEMY,
YCTaHABIIMBATh UCKOMOE U
JTaHHoe, pOpMUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh
CBOIO MO3MIMI0, MHEHHUE;
MPOBOANTH CAMOCTOSITEIIHHO
CILJITAHUPOBAHHBIH
IKCIIEPUMEHT,
HCCIIeA0BAaHHE I10
YCTaHOBJICHHIO
0COOEHHOCTEN
MaTEMaTHYECKOTO 00BEKTa,
SBIIEHUS, TIpoOIlecca,
BBISIBJICHHIO 3aBUCHUMOCTCH
MEXIy O0bEKTaMH,
SIBIICHUSIMU, TIPOIICCCAMU;
CaMOCTOSTEIIEHO
dbopMynupoBaTh
000011IeHHS U BBIBOJIBI IO
pe3yabpTaTtaM OpOBEIEHHOTO
HaOJII0IeHN,
HCCJIEIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTh
MOJTy9YCHHBIX PE3yJIbTaTOB,
BBIBOZOB M 0000IIEHNI;
MIPOTHO3HPOBATH
BO3MOXKHOE Pa3BUTHE
mpoliecca, a Takke
BBIIBUTATh TPEIOI0KEHUS
0 €ro Pa3BUTHUHU B HOBBIX
ycnoBusix. Padora ¢
nH(pOpMaIHEH: BEISBISITH
neGuIUTH HHPOPMALIUH,
JTAHHBIX, HEOOXOIMUMBIX IS
OTBETa Ha BOMPOC U IS
pelleHus 3a1a41; BIOUpaTh

pecypcocOepeKeHus,
MIPABOBBIX u
ATHYECKUX HOPM,
HOpM
nH(pOpPMAITMOHHOM
0e30IMacHOCTH;
yMEHHUE u3JaraTh
CBOIO TOYKY 3pCHHSI,
UCIIOJIbh30BATh
aJICKBaTHBIC

SI3LIKOBBIE CPEJICTBA;
BJIAJCHUC HaBBIKAMH
MM03HABaTEILHOM
pednexcun
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uHpopmaruio u3
UCTOYHUKOB Pa3IHUHBIX
TUIIOB, aHAJIM3UPOBATb,
CHCTEMaTH3UPOBATh U
UHTEPIPETHPOBATH
UH(OPMAIIHIO PA3THYHBIX
BHUJIOB U (hOpM
IPEeCTaBIICHHUS;
CTPYKTYPHPOBATh
uH(OpMaLHIO,
NPEJICTaBIIATh €€ B
pa3NIuYHbBIX (hopMmax,
WLTIOCTPUPOBATH
rpaduuecKu; OIICHUBATH
Ha/IEKHOCTh HH(OpMaIH
M0 CAaMOCTOSITEIIEHO
cOpPMyYITHPOBAHHBIM
KPUTEPHSIM,
c(OpPMYITHPOBAHHBIM
CaMOCTOSITENTBHO.
KomMMmyHHKaTHBHBIC
YHHUBEpCaJIbHbIE YIeOHBIE
NCHCTBUS: BOCIIPHHUMATD U
bopMyIUpOBaTh CYXKICHUS
B COOTBETCTBHH C
YCIIOBHSIMU U LIEIISIMH
oOIIeHus1, ICHO, TOYHO,
IPaMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS IO X0y
pelIeHus 3a1a4H,
KOMMEHTHUPOBATh
MIOJTYYCHHBIH pe3yJbTarT; B
xo7ie 00Cy’KIeHUs 3a7aBaTh
BOTIPOCHI IO CYIIECTBY
00CyXK1aeMO TEMBI,
poOJIEMBI, perraeMoin
3aJ1a4u, BEICKA3bIBATh HJICH,
HalleJICHHbIE Ha TIOMCK
pelIeHHs, CONTOCTaBIATh
CBOM CYXJICHUS C
CYXJICHUSIMH IPYTUX
YYaCTHHUKOB JHAJIOTa,
0oOHapyKUBaTh pa3jInyuue U
CXOJICTBO ITO3UINH, B
KOPPEKTHOH popme
dbopMynupoBaTh
pasHorIacHsi, CBOU
BO3PXCHHUS; TPEICTABIIATH
pe3yNbTaThl PEIICHUS
3aJ1a9u, SKCIIEPUMEHTA,
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MCCJIEIOBAHMUSI, TPOEKTA,
CaMOCTOSITENILHO BBIOMPATH
dbopMaT BBICTYIIICHUS C
Y4YETOM 3aJ1a4y IPE3CHTALUN
U 0COOCHHOCTEM
ayJUTOPUH.

PerynstuBHbIE
YHUBEpPCAIbHBIC yUeOHBIC
NEUCTBUA
Camoopranuszanus:
COCTaBJISITH IJIaH, AITOPUTM
peleHns 3a1a4u, BEIOUPaTh
Croco0 pemieHus ¢ yuéTom
MMEIOIINXCS PECYPCOB U
COOCTBEHHBIX
BO3MOKHOCTEHA,
apryMeHTHUPOBATh U
KOPPEKTUPOBATh BapUAHTHI
pelieHuii ¢ y4éToM HOBOM
uHpOpMaLIUH.
CaMOKOHTpOIb,
AMOUMOHAIBHBIN
UHTEIJIEKT: BIaJIeTh
HaBBIKAMH TI03HABATEILHOMN
pedIiekcuu Kak 0CO3HaHUs
COBEpIIAEMBIX JECUCTBUI U
MBICTTUTENIbHBIX MTPOLIECCOB,
WX pe3yJIbTaTOB, BIAJCTh
crioco0amM CaMOITPOBEPKH,
CaMOKOHTPOJIS TIpoIiecca u
pe3yibTaTa peleHus
MaTeMaTH4YeCKOM 3aa49;
NpEeABUAETh TPYJHOCTH,
KOTOpPBbIE MOTYT BOZHUKHYTh
P PELLICHUH 3a/1a4u,
BHOCHUTH KOPPEKTUBHI B
JIeATETbHOCTh HA OCHOBE
HOBBIX OOCTOSITEIILCTB,
JAHHBIX, HAWIEHHBIX
OIMOOK, BBISBIICHHBIX
TPYJIHOCTEMN; OIIECHUBATH
COOTBETCTBHUE Pe3yJIbTaTa
LETU U YCIOBUSIM,
OOBSACHATH TIPUIUHBI
JOCTH>KEHUS WIH
HEJIOCTHKCHHSI PE3YIIhTaTOB
JIeATEeTbHOCTH, HAXOAUTh
ommOKy, TaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY .
CoBMecTHas 1eATeTbHOCTb:
MMOHUMATh U UCIOJIb30BaTh
MPEUMYILIECTBA KOMaHIHOW
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Y WHIUBUTyTBHOU PaObOThI
IPU PELICHUN YIeOHBIX
3a/1a4, MPUHUMATh 11EJTb
COBMECTHOM JICATCILHOCTH,
MJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboTHl,
pacipenensaTb BUIbI padoT,
JIOTOBApUBATHCA,
00cyXaaTh mporece u
pe3ynbTaT paboThI,
0000111aTh MHEHHUA
HECKOJILKHX JIFOJICH;
y4acTBOBATh B I'PYIITOBBIX
dbopMmax paboTsI
(obcyxnenus, oOMeH
MHCHHUM, «MO3TOBBIC
HITYPMBI» U UHBIE),
BBIIIOJIHATH CBOIO YacTh
paboOTHI M KOOPJIUHUPOBATH
CBOM JCUCTBUSA C APYTUMHU
YJIeHaMHU KOMaH/IbI,
OIIEHUBATh KAY€CTBO CBOETO
BKJIaJ]a B OOIIUN TPOTYKT
0 KPUTEPHSIM,

c(hopMyIUPOBAHHBIM

YYaCTHUKAMH

B3aMMOJICHCTBHS

IMpeamerHbie OIMCAHUS Ha [IpaBUIBHOCT | yCTHBIE Oxzamen-1,2
Yucna v BEIYUCICHUS: MaTeMaTHYE€CKOM b OIIPOCHI;

ONEPUPOBATH MOHITUSIMH: SI3BIKE SIBJICHUM OTBETOB IMMCbMCEHHBIC

palMOHAIIBHOE U peanbHOro Mupa OIIPOCHI;

JIEHCTBUTEIIFHOE YHCIIO, 3HaHUE pelieHne

OOBIKHOBEHHAS H MaTeMaTHYECKUX TECTOBBIX

JecATUYHAs JpoOb, MOHSTUH, TEPMUHOB, 3aJIaHuMH,

MIPOLICHTHI; BBITIOJIHSATH
apudMeTHYECKHE OTepaluu
C PallMOHATILHBIMU U
NEUCTBUTEILHLIMU
YHMCJIAMH; BBIIOJIHATH
npUOIKEHHBIE
BBIUNCJIEHMS, UCIIOJIb3YS
IpaBuJia OKPYIJIEHUS,
JienaTh IPUKUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIIEHUI;
OIEpUPOBATH MOHITUSIMHU:
CTENEeHb C LEIbIM
MoKa3aTesieM, CTaHIapTHas
dbopma 3anucu
JENCTBUTENIBHOIO YNCIIA,
KOpPEHb HAaTypAJIbHON
CTETEHHU, UCII0JIb30BATh
MOAXOSIIYI0 hopmy

aKCHUOM
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3amKCH 1eHCTBUTEIBHBIX
YHCeIN JUIsl PEeLICHUs
NPaKTHYECKHX 33J1a4 U
NpEeCTaBICHUS JAHHBIX;
OIIEPUPOBATH TOHSATUSMH:
CHHYC, KOCUHYC M TaHT€HC
IPOU3BOJILHOTO YIJIa,
UCTIOJIb30BaTh 3aIHCh
IPOU3BOJIHOTO YIJIa 4epes3
oOpaTtHbIe
TPUTOHOMETPUYECKUE
(yHKIHHU. OepUpPOBATH
HOHSATHSAMU: HATYPaJIbHOE,
IEJI0€ YMCIIO, UCTIOJIb30BATh
NPU3HAKH JETMMOCTH
IEJTBIX YUCEJ, Pa3IoKEeHUE
YHCIIa Ha TIPOCTHIC
MHOXHTEJH JUIs PEIICHUS
3a/1a4; OTIepUpOBaTh
MOHSATUEM: CTETICHD C
palMOHABHBIM
nokasaresem; OleprupoBaTh
HOHSATUSAMHU: Jorapupm
qucia, eCATUIHbIC U
HaTypaJibHbIE JTOTapu(pMBI.

YpaBHEHMS U HEPABEHCTBA:
ONEpPUPOBATh  MOHATHUAMM:
TOXJECTBO, yYpaBHEHHE,
HEPaBEHCTBO, Lesoe,
panuoHaIbHOE,
MUPPALMOHATIBHOE
ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE
YpaBHEHUE; BBITIOJIHATD
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX
BBIDAKEHMM W pelarh
TPUTOHOMETPUYECKHUE
YpaBHEHUS; BBITIOJIHSTh
npeoOpa3oBaHuUs LEJBIX,
paMOHAIBHBIX u
MPPaLMOHATIBHBIX
BBIDAKEHMM W pemarh
OCHOBHBIE THIIBI  LEIBIX,
paMOHAIBHBIX u
MPPaLMOHATIBHBIX
YpaBHEHUN W HEPABEHCTB;
IPUMEHATh YpaBHEHUS U
HEPaBEHCTBA Ul PELICHUS
MaTeMaTHYECKUX 3aJad |
3a/1a4 U3  pa3IM4YHbIX

Pemienue 3amad o
aIropuTMam

[IpaBunbHOCT
b OTBETOB

MMHCbMCHHEBIC
OMPOCHI;
pelienue
TECTOBBIX
3aJIaHUM,
3aja4
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obnacrei HayKH u
peanbHOU JKU3HU;
MOJIEJIMPOBaTh  pealibHbIC
CUTyaluu Ha SI3BIKE
anredpsl, COCTaBJISITh
BBIPDAKEHUS,  ypaBHEHUS,
HEPABEHCTBA 10 YCIOBUIO

3a/1a4u, UCCJIEIOBATh

IMOCTPOCHHBLIE MOJACIN C
HCIIOJIb30BAHHUEM alllapara

anreOpsbl. PUMEHSTh
CBOWMCTBAa  CTENEHU IS
npeoOpa3oBaHus

BBIPDAKECHUIM, OIEpUPOBATH
HNOHATHAMM: ITOKa3aTeIbHOE
YpaBHEHUE U HEPABEHCTBO,
pelaTrs OCHOBHBIE  THIIBI
IIOKa3aTeJIbHBIX YPaBHEHUI
Y HEPABEHCTB; BBIIOJIHATH
npeoOpa3oBaHUs
BBIPAXKCHUM, COACpKALIUX
Jorapu(Mmbl, ONEPHPOBATH
HOHSTUAMM:
norapudmugeckoe
YPaBHEHHE U HEPABEHCTBO,
pelatb OCHOBHbBIE  THIIbI

JorapugpMUUEcKux
YpPaBHEHUN W HEPABEHCTB;
HaxOJIUTh perieHus
MPOCTEUIIINX
TPUTOHOMETPUUECKUX
HEPaBEHCTB;  OIEpUPOBATH
MOHATUSMU: cucremMa
JIMHEHHBIX YpaBHEHUU U €€
peuieHue, HCII0JIb30BaTh
CHCTEMY JIMHEUHBIX
YpaBHEHUW JJis pEeleHUus
MIPAKTUIECKUX 3a/1ad4;
HaxO0JIUTh pereHus
MPOCTENIINX CUCTEM H
COBOKYITHOCTEHN
parMoOHANIBHBIX YpaBHEHUH
u HEPaBEHCTB;
MOJEIINPOBAaTh  pEalbHBIC
CUTyaluu Ha SI3bIKE
anreopsl, COCTAaBJISITH
BBIPAKECHMUS, ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI 10
YCIIOBHIO 3a/1a4y,

HCCIIEI0BAaTh IOCTPOCHHBIE
MOJIENIN C HCIOJIb30BaHUEM
anmnapara ajareOpsl.
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@Oynkiun W rpaduku:
OIEPUPOBATH MOHATUSIMHU:
GyHKIUS, CIIOCOOBI 3aaHMs
byHKIHH, 00J1acTh
OIpEECNICHUsI U MHO>KECTBO
3HaYCHUH QYHKINHU, TpauK
byHKIUH, B3alMHO
oOpaTtHbIe byHKINH,
ONEpPHPOBATH  TOHATUSMHU:
Y€THOCTb U HEUYETHOCTH
byHKuMu, HyIM (QYHKIHH,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA;
UCIIOJIb30BATh rpaduxu
GyHKUMA  JUIST peIIeHHs
YpaBHEHUU;  CTPOUTH U
YUTaTh rpaUKU JIMHEHHOU
byHKIMM,  KBaIpaTUYHON
byHKIMH, CTEIIEHHOU
byHKIIUN c LEJTbIM
MO0Ka3aTeJIeM; UCII0JIb30BATh
rpaduxku  GyHKIMH 7S
UCCJIEJOBaHMsI MPOLIECCOB U
3aBHCUMOCTEMH npu
peIlIeHNH 3a/1a4 U3 JPyTUX
y4eOHBIX  MPEAMETOB U
peanbHOM )KU3HU, BBIPAKATh
dopMynaMu  3aBHCUMOCTH
MEXTY BEIIMYMHAMH.
ONEepUpOBATH  MOHATUSMHU:
nepuoanydeckas  (QyHKIuS,
POMEXKYTKH
MOHOTOHHOCTH  ()YHKIUH,
TOYKHU JKCTpeMyMa
byHKIMKM, HauOoJsbIlIee |
HalMEHbIIIee 3HAYEHUS
(GYHKINK Ha TIPOMEKYTKE,
UCNONB30BaTh  UX  JUId
uccienoBaHusl  (QyHKIHH,
3aJJaHHOH rpaduKom;

Pemenue
palMOHANbHBIX U
WPPALHUOHAIIBHBIX,
[IOKa3aTEeIbHBIX,
CTEIICHHBIX,
TPUTOHOMETPUYECKUX
YpaBHEHUU U
HEPaBEHCTB, UX
CUCTEM;

IIpaBunpHOCT
b OTBETOB

pelieHue
TECTOBBIX
3aJIaHuM,
3aja4

ONEpUpPOBaTh  MOHATUIMM:
rpaduku  TMOKa3aTeIbHOM,
JorapupMUUECcKOn u
TPUTOHOMETPHUYECKHUX
byHKIMH, n300paxkaTh HX
Ha KOOPJIMHATHOMN
IUIOCKOCTH U UCIOJIb30BaTh
JUISl pEeLIEHUs] YpaBHEHUN U
HEpaBEHCTB; U300pakaTh Ha
KOOPJAMHATHOM  IJIOCKOCTH

3HaHHEe OCHOBHBIX
MOHSTUM, METOOB
MaTeMaTHYECKOTO
aHaau3a

IIpaBunbHOCT
b OTBETOB

YCTHBIE
OTIPOCHI;
IMMCbMEHHBIE
OTIPOCHI;
pelieHue
TECTOBBIX
3aJlaHuM,
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rpaduku JTUHEHHBIX
YpaBHEHUU M WCIOJIB30BaTh
UX JUISI PEHICHUS CHUCTEMBI

JIMHEHHBIX YPaBHEHU;
UCII0JIb30BaTh rpaduku
byHKIUH JUISL

UCCJICOBAHMsI IIPOLIECCOB U
3aBUCUMOCTEN H3 JPYrux
Y4eOHBIX JUCLUIIIUH.

Hayana wmaTtemarnueckoro | 3HaHHWE NOHSTUH O [TpaBusIBHOCT | yCTHBIE
aHaamu3a: F€OMETPUUYECKHUX b OTBETOB OIPOCHI;
ONEepPUPOBATh  TOHATHAMU: | (PUTYpaX, pelIeHue IIUCbMEHHBIE
MIOCJIEI0BATEIbHOCTD, F€OMETPUUYECKHUX OIPOCHI;
apudmMeTHuecKas U | 3aJa4 U 3aj7a4 ¢ pelieHue
reoMeTpuyecKas MPaKTUYECKUM TECTOBBIX
IIPOIPECCUH; OINEPUPOBAThH | COAEPKAHUEM 3aJlaHuH,
HNOHATUSMH:  OECKOHEYHO 3azad,
yObIBaroas COCTaBJICHUE
reoMeTpuyecKas Mpe3eHTaui
nporpeccus, CyMMa

OeckoHeYyHO  yObIBaroIIei

reOMETPUYECKOMN

MIPOTPECCUU;

3a/1aBaTh 3HaHue TeOpuun [IpaBunbHOCT | yCTHBIE
MOCJIEI0BATEIbHOCTH BEPOSTHOCTEM, b OTBETOB OIIPOCHI;
pa3IMYHBIMM  CIIOCO0AMH; | YMEHUN HAXOJIUTh U MIUCbMEHHbBIE
HCII0JIb30BaTh CBOICTBa | OLIEHUBATh OTIPOCHI;
MIOCJIEA0BATENBHOCTEN U | BEPOATHOCTH pelieHne
IPOrpeccuil s peleHus HACTYIIJICHUS TECTOBBIX
peabHBIX 3aja4 | COOBITHI B 3aJlaHuH,
NPUKJIAJHOTO  XapakTepa. | IpOCTeNInX pelieHue
OIEpUpPOBATh  MOHATUAMHU: | IPAKTHUECKUX MPaKTUKO-
HenpepbIBHAS GyHKIMS, | CUTyalusax OpUEHTHPOBAH
IIPOU3BOJHAS ¢byHKUUY, HBIX 3a/1a4
HCII0JIb30BaTh

T€OMETPUYECKUI u

buznueckuit CMBICII

IIPOU3BOJHON NIl PEIICHUs

3a/1ay;

HaXOJUTh MPOU3BO/HBIE | UCIIOJIb30BAHUE [IpaBUIIBHOCT | TECTOBBIE
BIIEMEHTApPHBIX  (DYHKIHH, | TOTOBBIX b OTBETOB 3a/laHus
BBIUHCISATH  MPOU3BOJHBIE | KOMIIBIOTEPHBIX

CYMMBI, IIPOU3BEJIEHUS, | IPOrpPaMM IIpH

YacTHOTO byHKIM; | peleHuy 3a1ay.

HCII0JIb30BaTh

MIPOU3BOJIHYIO IS

ucciaenoBanus (GyHKIMH Ha

MOHOTOHHOCTh u

OKCTPEMYMBI,  NPUMEHSTH

pe3yJIbTaThl  HUCCIEIOBaHMS

K IOCTPOEHHUIO I'paUKOB;
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UCTIONIb30BATh 3HaHHE [IpaBUIBHOCT | YCTHBIE
IPOU3BOJIHYIO JUIS | MaTeMaTHYECKUX b OTBETOB OIPOCHI;
HAXOXJICHUS HAWJIy4lIEero | TEePMUHOB; OCHOBHBIX MHCbMEHHBIE
pelIeHns B MPHUKIAIHBIX, B | TeopeM, (GopMys 1 OIIPOCHI;
TOM  YHCIE€ COIHMAIBHO- | yMEHHS UX pemieHue
HSKOHOMHYECKUX, 3aJayax; | IPUMEHATh; YMCHHS TECTOBBIX
OIEpUpPOBATh  TOHATHSMH: | JIOKa3bIBATh TEOPEMBI 3aaHui
nepBooOpaszHasi U UHTETPajl, | U HAXOIUTh

NOHUMAaTh TEOMETPUYECKUN | HECTaHIapTHHIC

U (usmueckuii  CMBICH | cIOCOOBI PeLICHHS

UHTErpana; HAaXOJMUTh | 33/1a4;

nepBOOOpa3HbIE

JJIEMEHTApHBIX  (DYHKIHH,

BBIYUCIIATE MHTETPAI IO

dbopmyiie HproTona—

JleitbHuua; pelaTth

NPUKITAJHbIEC 3aa4d, B TOM

qrcie COLIMAITLHO-

H9KOHOMUYECKOTO u

¢u3MYecKOoro  Xapaxrepa,

CpencTBaMu

MaTeMaTHYECKOTO aHAJIH3a.

MHoxecTBa U JOTHKa: yMeHHe pou3BoauTh | [IpaBuibHOCT | yCTHBIE
ONEpPHPOBATH  TOHATHAMH: | MATEMAaTHYECKUAN b OTBETOB OIIPOCHI;
MHO)KECTBO, OTIEPALlUH HAJl | aHAJIN3, TIOBEICHHE MICbMEHHBIE
MHOECTBAMHU; (byHKIHH, OIIPOCHI;
UCIIONIb30BAaTh ~ TEOPETUKO- | COCTABICHHE peuienue
MHOKECTBEHHBI  ammapar | BepOsSTHOCTHBIX TECTOBBIX
JUIs  ONHCAHUs peasbHBIX | MOJENEH M0 YCIOBHIO 3aJJaHu’

IIPOLIECCOB U SIBJICHUH, NpHU
pELICHUH 3a1a4 U3 IPYTUX

y4eOHBIX IIPEAMETOB;
OIEpUpPOBATh  MOHITUAMH:
OIpeIeNIEHuE, TeopeMma,

CIICACTBUEC, 1O0Ka3aTCIILCTBO.

3agaun

3. ®OoH/1 OLIEHOYHBIX CPEICTB

3.1 Tekymmii KOHTPOJIb YCIIeBAEMOCTH

BxoaHO# KOHTPOJIb 3HAHUH

Llens: mpoBepka 3HAHWH M MPAKTUYECKHX yYMEHHWH oOydarommxcs mo anredpe 3a 9 kiacc.

Ne 1. BeIIOTHUTE IEHCTBUS:

2a+2E 1 _ 1
B . a—B a+e >

Ne 2. Pemuts ypaBHEHHE :

BapuanT 1

a) 4— 5(3x+25)=3x+95

6) 7x2+9x+2=0

Ne 3. Pemunth cuctemMy ypaBHEHUH :




a) 2x+y=1
Sx +2y=0

6) x*-y=-1
x+y=1
Ne 4. Pemuth cucreMy HEPaBEHCTB .
2x—-1 >0
15-3x >0 {
Ne 5. Pemiuth HEpaBEHCTBO
3x°-2x-1<0
Ne 6. ITocTpouts rpadux GpyHKIHH
y=-x>+6x-5
Ne 7. Pemuts 3amauy: Annpeit crapie Osera Ha 4 roza, a Oner crapiue bopuca B 1,5 pasa.
Bwmecte um 36 net. CKOIBKO JIeT KaKI0MY U3 HUX ?
Ne 8. Haiit cymMMy N mepBBIX YWICHOB apu(MeTHIecKoi nporpeccuu 6, 3, 0, -3, ... , ecnm
n =14,
BapwuanT 2
Ne 1. BEINOJIHUTE IEHACTBU:

X+y X X—y
vy . Gﬁy X

Ne 2. Pemuts ypaBHEHHE :
a) 4x—55=5x—-3(2x-1,5)
6) 5x2-8x-4=0
No 3. Pemnth cucremy ypaBHEHU :

a) x-3y=-1
-5y=4

6) [x¥*—4y=5
+y=4
Ne 4. Peminth cuctemMy HEpaBEHCTB :
4x+2<0
7-2x >0 {
Ne 5. Pemtuth HEpaBEeHCTBO
2x*+5x-3>0
Ne 6. TTocTponts rpaduk GyHKIHH
y=-x*-2x+3

Ne 7. Pemnth 3amavy: BoBa crapme Aptéma Ha 3 roga, a Aptém crapine Anekces B 2 pasa.
Bwmecte um 33 roga. CKOJIBKO JIET KaX/I0My U3 HUX ?

Ne 8. Haiitn cymMMy N MepBBIX WICHOB apudMeTrueckoi nporpeccun 16, 13, 10, 7, ... , ecnu
n=11.
IlIxana nmepeBoa 0aIOB B OTMETKH
OTMeTKa Ywuco 6amnoB, HEOOXOAUMOE IS TIOTYYECHUSI OTMETKH
« 5» (OTIU4YHO) 8
« 4» (xoporto) 7-6
« 3» (yZOBJIETBOPUTEIHHO) 5-4
« 2 « (HeyIOBJIETBOPUTEIIHHO) MeHee 4

BorunciieHue 3HaYeHUil BbIpasKeHUid. YPaBHeHUsI M HEPaBEHCTBA.
[lenb: mpoBepka 3HAHUM M MPAKTUYECKUX YMEHHUH OOydaroIIMXcsl.
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1 Bapuant
71
0,725+06 + 4+
Al. Beruncaure: I 40 2% 20,25 .
012876~ - 0,0345:
4 25
A2. Pemmuth ypaBHEHUS:
4x-1 3x+2
1) 2x2 +5x- 1=0; 2) 3x? =x;  3) , A =1
B1. Pemnth HepaBeHCTBa:
1) 4- 2x@1- (4x-1): 2) X 1eo.
5-X
12x +5y =15
B2. Pemnth cucteMy ypaBHEHUIA: X-2y=3

C. Pemmre ypaBHEHUs:
1) 5B8(x- 1)* =3- 4x+5x?;  2) Jx+2 =x.

2 BapuaHT
0,425+0,9 + ! + 1
: . 40 20.1
Al. Berauciure: 3 ) .
0581°- gop3: < *
5 25
A2. Pemuth ypaBHEHUS:
4x-1 3x+2
1) 4x%2 - 5x- 6=0; 2)-3x?=x; 3) 3 . =1:
B1. Pemnth HepaBeHCTBa:
2X +1
1)2(1-x)>5x—(Bx+2); 2) : @0 .
X +5y =15
B2. Pemuth cucremy ypaBHEHMI: 3X- 2y =6

C. Pemte ypaBHEHHS:
1) 52(x+2)* 8 4x+5x*; 2) Jx-11 =x.

Kpurtepuu o1ieHKH KOHTPOJIbHONW pabOThI

3ananus banbr [Tpumeuanue

Al-A2 4 Kaxxnpiii npaBunbHbIif oTBeT 1 Oamn

B1- B2 6 Kax b1t mpaBuiIbHBIN 0TBET 2 Oana
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| C \ 6 | Kasxnipiit npaunibHblii otBer 3 Gasuia |
MaxkcumanbHbli 0an 3a paboty — 16 6annos

[Ikana nepeBojia 6aJUI0B B OTMETKHU

OTMETKa Yucno 6aioB, HEOOXOAMMOE IS TOTYYSHHS] OTMETKU
« 5» (OTIMYHO) 16 - 15
« 4» (xoporto) 14 - 13
« 3» (YZIOBJIETBOPUTEIIHHO) 12-9
« 2 « (HEeyJOBJIETBOPUTEIBHHO) MeHee 9

TecTOBBIC 32/ 1aHUSA

Tecr 1
IIpousBoanas
IIpaBuna tupPpepenunpoBanus
Bapuanr 1
Al. Halizure npons3Bonyro GyHkmun  y = 4x° .
1) 12x? 2) 12x 3) 4x? 4) 12x°
A2. Haiinute nipousBoanyo pyHkimu y = 6x —11.
1) -5 2)11 3)6 4) 6x
x-1
A3. HalinuTe mpou3BOAHYIO QYHKIMM  y ="
-2 x—1 Yoo 1
Z 2) 2 3) — 2 4) Z
A4. Haiinure npousBoaHyto QyHKIuu )y = xSiNX,
1) sin X —xcos X 2) sin X+ X COS X 3) cos X 4) X+ XCOSX

A5. HaiinuTe mpon3BoaHyto GyHKIME Y = x> +SiNX B TOYKe X =T

1) n2 -1 2) 2m+l 3) 2n-1 4) 2n
4 3x?
A6. BeruuciuTe 3Hau€HHE IPOU3BOAHON (QYHKIUH V = 5 7+ 2X B rouke x,=2.
1) 10 2) 12 3)8 4) 6
A7. Haiiute IpoU3BOAHYIO QYHKIUK Y = SiN (3x + 2) .
1) cos(3x+2) 2) —3cos(3x+2)  3) 3cos(3x+2) 4) —cos(3x+2)

AS8. Beluuciure 3Ha4eHUE NPOU3BOAHOM pyHkiun  y = 3x? ~124/x BTOUKE X,= 4.
1) 21 2) 24 3)0 4) 35

= T
A9. BelumciuTe 3HAUYEHHUE IPOU3BOIHON QyHKIMH Y~ 2tg (4X —n) +



BTowKe ¥ = 2 2F 4 4"
0 4 Z E
A10. Haiiure npou3Boanyro QyHKIMH ) = X2 COS X .
1) 2xsin x 2) —2xsin x 3) 2xcos X +x? sin X 4) 2xcos X —x? sin X

B1. Beruucnure 3Ha4eHue mpou3BoHoi Gpyukimu y =14+2X -3

B TOYKE X,= 26.

B2. Haiinure 3HaueHue X, MpU KOTOPBIX IPOU3BOAHAS PyHKIMU )V = Z DbasHa 0.

26



27

Tecr 1
IIpoussoanas .dlpasuna nuddepeHuupoBanus
Bapuanr 2
1
Al. Haiigure npousBoanyro GyHkmuu Y =~ gxs -
31 E
1) 2x8 2) 2x° 3 4) 6x°
A2. Haiinurte npou3BoanHyro Gy Y =12—5x .
1) 7 2) 12 3)-5 4) -5x
x+3
A3. HalinuTe Ipou3BOAHYIO QYHKIUH  y =
X
_ 3 3
1) > 2) - 3= 4 ~—
X X X2 X
A4. Haiinure npousBoiHyt0 GyHKIIMKH ) = X COS X.
1) cos x —xsin x 2) COS X+ Xsin X 3) —sin x 4) x—sinx
T
AS. Haiinure npou3BoJiHy10 GyHKIUU Y = x?+cosx Brouke X = 5
T
1) ©-1 2) n+l 5 3 -1 4) -1
3 5x?
A6. Beruucnute 3HaUeHUE MPOU3BOIHON PyHKIIMHU YV = 3 7"’ 3X g Touke Xo=2.
1) 13 2)3 3)8 4) 27
A7. Haiimute pousBoanyio dyskmuu  p = cos(5x—2)
1) —2sin(5x-2) 2) —5sin(5x—-2)  3) 5sin (5x3—2) 4) slin (5x-2)
A8. BerunciuTe 3Ha4eHUE IPOU3BOAHON QyHKIIMH V= — Jx BTOUKe X =
0
X
1) -47 2) -49 3) 47 4) 11,5
A9. BeramciuTe 3HaYeHNe NPOou3BOaHOMN dyrkmn ¥ =1+ ctg (2x +1)
T 1
B TOYKE X =— | 1)2 2) -1 3) -2 4) -~
° 4 2
A10. Haiinure npou3BoAHYO QYHKIUK Y = x? SiN X .
1) 2xcos x 2) 2xsin x —x2 cos X 3) 2xsin x + x2 cos X 4) —2xcos X

B1. Beruuciure 3Hauenne npousBoaHoi pyukimu Y =30v4-3X B TOuke Xx,= -7.

x+2
B2. Haiiaute 3HaueHue X, Mpu KOTOPBIX TPOU3BOAHAS PyHKIMU )V = 2 Dbasna 0.

OTBETHI:
Bapuant A1 |A2 |A3 |A4 A5 |A6 |A7 |A8 |A9 Al10 Bl B2
1 1 3 4 2 3 2 3 1 1 4 2 4

2 2 3 3 1 4 1 2 2 3 3 9 |4
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Tecr 2
IlepBooOpa3Has U HHTErpaJ
Bapuant 1
Al. Beibepure nepsoodpasnyio it pyakuun  f (X) =4x -1,
1) F(x)=16x>-x 2) F(X)=2x> 3) F(x)=2x?-x+1 4) F(x) =16x?

A2. Kakas 13 1aHHBIX (PYHKIMN HE SBISETCSA IEPBOOOPa3HON 1T QyHKIIHH
f(X) =sin2x ?

1) F(x) =—E cos2x  2)F(x) —2-tcosax 3) F(x) = —2c0s 2x 4)F(x)=4- L cos2x
2 2 2
A3. Haiinure o6uuii Buj nepBoobpasueix it pyskmuun (X)) =-5.
1) -5x+C 2) —5x 3) -5+C 4) 5x+C
A4. Berancimre uaTerpan  COS Xdx 1n 2) 0 3)1 4) 2
0
6q 2 1
AS5. Beramcnute maTerpan < 9X. 1) 7 2)0 3) ; 4)1
-1
2 24dx
A6. Beraucnute nHTETpan . 1) 9 2) =1 3) 8 4) 7

1 X

A7. Haiinure muiomniaab GUrypbl, OrpaHUYEHHON TUHUSMU
y=sinx, y=0,x=0, x=m,
Nn 2)0

AS8. Haiinure miomanb Gurypsl, n300paxeHHOM Ha pucyHKe 1.
2

13 2) 3 3) 1 4 3 PHc.lz‘_\.;';

A9. Haiinurte momaas GUrypsl, n300paxeHHON Ha PUCYHKE 2.

7 10 9 7
1) 5 2) ? 3) E 4) E

Puc. 2

A10. Haiigute momaas GpUrypsl, 1300pakeHHON Ha pUCyHKE 3.

26 25 29

-~



Tect 2 29

IlepBooOpa3Hasi U MHTErpaa
BapuanT 2

Al. Beibepure nepsoobpasnyro mis yakuun  f (X) =2—x,
1) FX)=2x-2x> 2) Fx)=-0,5x>+2x+1 3) F(x)=2-x? 4) F(x) =-0,5x?
A2. Kakas n3 nanasIX GyHKINUN HE ABIISETCS MepBOOOpa3HOM i HyHKIHH
f (x) =cos3x ?

1)F(x)=2+}sin3x 2)F(x):fsin3x 3)F(x)=2—}sin3x 4) FLX)=4+1sin3x
3 3 3 3
A3. Haiinure o0uuii Buj nepBoobpasubix it pyskmuun (X)) =-5.
1) -5x+C 2) —5x 3) -5+C 4) 5x+C
> .
A4. Boranciure unrerpan SN Xdx., 1) 5 2)0 31 4) 2
0
5 1 1
AS. Beruucnure unterpan  X°dX 1) 5 2) s 3) 5 4) -1
-1
216dx 11 15 13 17
A6.B : 1) — — — —
BIYMCIIMTEC HHTETPaJl 1 NE ) 4 2) 4 3) 4 4) 4

A’7. Haiinure muiomanb (GUrypbl, OrpaHUYEHHON TUHUSMU

T
y = COS X, y=0’X=0’X=E iy

1) 2) 0 3)1 4) 2

A8. Haiigure Hznomam, ¢burypsi, ;1306pa>KeHH0171 Ha pucyHke 1.
5 | |

— 3 3) _ - 4 RN

1) 3 )2 4) 3 Prc. 1 /%

A9. Haiinure muiomanb Gurypsl, n300paxxeHHOM Ha PUCYHKE 2.

7 10 7 9
1) g 2) ? 3) E 4) E
Puc. 2

A10. HatiguTe mmomans GUrypsl, 1300pakeHHON HA pUCYHKE 3.

25 26 29
1) ? 2) 3) ? 4) 8
Puc. 3
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OTBeTHI:
Bapuanr | Al A2 A3 A4 | AS A6 A7 A8 A9 | AlO
1 3 3 1 2 1 4 4 2 3 1
2 2 3 3 4 1 2 3 4 4 2
O000meHne MOHATHS CTEEHN
Bapuanr 1
Al. Yrpocrtute Belpakenne V2a® /184
2 2 7
1) 6a’ 2) 6a° 3)a’ 4) 6a?
A2. Vupocrture Beipaxenue: a° V9a" .
1) 3Ja 2) 94’5 3) 342 4) 34°
A3. Berunciure 4| (—3)2 2 489
1) 342 2) =32 3)6 4) -6
A4. Beruuciare:  3/0,12 3/-1,8 .
1) -6 2)0,6 3)-0,6 4) -3
1
AS5. Boiumcmire: 2 o, 08,
64 3
1)1,3: 2) 5,2: 3)8.8: 4) 16,8.
1
A6. Ynupoctute Bepaxkenue a’ a0’
1 1 1
1) a? 2) 3)a? 4) a
a
1 1
A7. Haiizmre 3Hauenne sipaxenns 97 3 7 npu p=—
2
1) 0 2)1 3)9 4)3
AS8. YKakuTe IPOMEKYTOK, KOTOPOMY MIPUHAIJIEKUT KOPEHD YPABHEHUSI
V2x-1l=x-2.
1) ;0 2) (0; 6) 3) (6; 50) 4) (50;100)

A9. CkonbKoO KOpHe# nMeer ypasaenne v 2x* +194 = x? +13,



1)4 2)2 3)1 4) Hu 00HO20 31

A10. Haiinute kopau ypaBaHenuss x+1=+/7x+25.
1)-8u3 2)-3u8 3)-3 4) 8

B1. Halinute cymmy KOpHEW ypaBHEHUS (x + 5) V2x—-3=0.

Tect 3
O06001meHne MOHATHS CTENEHN
Bapuanr 2
Al. Ynpocrure Belpakenne a {81a’ .
1) 9c125 2) 3a§ 3) 3a‘_Z 4) 3a
al7
A2. Yopocture BbIpaXeHUE :
\Aa*
17 15 1 19 1 15
1) 2a 2) 0,5a 3) -a 4) —a
2 4
A3. Berunciiure 0,3 \/E J6 \/E+O,1.
19,1 2) 29 3) 89,9 4) 8,9
A4. Boruucure: 4108 12 .
1) 2 2)9 3)6 4)3
1 1

AS5. Beruncnure: (5 4)_2 _ (2 1 0)_2 .
1) -63 2) 63 3 i 4)0

R
A6. VYupocrure Belpaxkenue a 2:a .

9 9 9 7
1) at 2) a 3) a’ 4) q*
o —6p 1
A7. Haiinte 3Ha4YeHNE BRIPAKCHUS 3 34 npu p =-2,
1

1)9 2) 3 3) 3% 4) 81
A8. YkaxuTe NpoMeXyTOK, KOTOPOMY NPUHAJICKUT KOPEHb YPaBHEHUS

3+vVx—-5=x-4.

(¢ ;0 2) (0;5) 3) (5; 50) 4) (50;100)
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A9. CkonbKO KOpHeEl umeeT ypaBHeHne — Vx* —17 =1-x2,

1)4 2)2 3)1 4) Hu 00HO20

A6. Haiinute kopHu ypaBHeHHsT X +1=+—-3x+25.
1) 3 2)-3u8 3)-3 4) 8

B1. Pemnre ypaBHeHue 28/x =3 11/: :

OTBeTsI:
Bapuant | Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | BI
1 4 4 3 3 3 4 4 2 1 4 1,5
2 3 2 1 2 4 2 4 3 4 1 1
Tecr 4
IHoka3arenbHas u Jorapupmuyeckas PyHKUHA
Bapuanr 1

—X

2
Al. Haiinure o6macte onpeneneHus pynakiuun  y = 0,4*

1)(0; 1) 2) (o0; +o0) 3) (00;0] [1; +o0) 4) (0,00 (1; +o0)
A2. I'paduk kakoit pyHKIIMU M300pakeH HA PUCYHKe? y
1) y=21° 2) y=2*-2 l
3) y=2v-3 4) y=27"-2 y/
——’—’/
A3. Haiinute oGnacth 3nauenuii pynakuuu y = V4* -1,
1) (o0} 0) 2) (0; +) 3) (-1; +o0) 4) [0; +0)
A4. I'paduk kakoit pyHKIMN H300pakeH HA PUCYHKE?
1) y=log;(x+2) 2) y=log,(x-2) 1y
-
3) y=1log,(2-x) 4) y=log, (x+2) ] ]
AS . Kakas GpyHKIus SBIsieTCS yObIBAIOIEH? //0 1 x'
1) y=2 2) y=log, ;s x ,

3) y=Ilogys x 4) y=log, x
2



A6. YKaxxute npoMeKyTOK, KOTOPOMY IPHUHAJIEKUT KOPEHb YPABHEHUS
0,5x-1
1 _9
27
1) [-2; -1) 2)[-1;1) 3)[1;3) 4) [3; 5)

A’l. Hanigure cymmy K(Z)S)Helg ypaBHeHus 64° -17 8 +16=0.

1
1)1 — 3)5
3 3

AS8. Pemute ypasHenne 100, (x-1)=2,

11 2) 4 3) 3,25 4)1,25

A9. Pemute HepasenctBo 109, (1-0,5x) -1,

1)(-o0; -2) 2) (-2; +o0) 3) (-0;-2] 4) [-2; +)
1 x+2

A10. Pemmte HepaBeHcTBO 5 4,

1) (-oc; 4) 2) (-4; +o) 3) (-o0;-4] 4) [4; +o0)

B1. Beluncnure 3Ha4eHUE BBIPAKEHUS ((l— log 35)|Og 175 D+log, 35) 2'°9:5

Tecr 5.4
IHoka3zareabHas U Jorapupmuyeckass PyHKuMU
Bapuant 2

2
A1. Haiinure o6nacts onpenenenus QyHKmn — y =32 ™4,

1)(0; 1) 2) (~o0; +o0) 3) (-0;0] U[1; +o0) 4) («?;O)u(l: +o0)

LY

A2. I'paduk kakoit pyHKIIMU M300pakeH HA PUCYHKe?

1) y=2%? 2) y=3-2

33

4)8

3) y=3"+2 4) y=32 L

O

A3. Halinure oOnacth 3HaYeHUA QyHKIMHA Y =2 — 2. 0 1

X!

1) (0: -+0) SN S A G N W

X

A4. I'paduk kakoit pyHKIIMU U300pakeH HA PUCYHKe? J_I
)

1) y= B 2) y = logz x

3) y=log,, X 4) y= log, X
2

o

\ 4

0] !

'y

AS. Kakas pyHkims siBiasieTcst yObIBaromiei?
1) y=0,2 2) y=log,, x




3) y=-logys x 4) y= logs x

4
A6. YKaxxuTe mpoMeKyTOK, KOTOPOMY MPUHAJIICKUT KOPEHb YPaBHEHUS

272 42 =18,
DN(RY 2) (4, 6) 3)(2:4) 4) (1;3)
A7. Haiinute cymmy kopHe#t ypaBaenusi 25° —30 5% +125=0.

1
1) 52 2) 30 3)5 4)3
A8. Pemmmre ypasrenne log, (x—1) =3,
1)9 2)8 3) 4 4)10
A9. Pemute HepapenctBo 09,5 (1-0,5x) > -3,
1)(<o0; 2) 2) [-14; 2] 3) (-14;2) 4) (-14; +o0)

1 x+3

A10. Pemure HEpaBeHCTBO 4.
1) (-o0; 5] 2) (-5; +o0) 3) (-0;-5) 4) [-5; +o0)

B1. Boruncnure 3Hauenue Boipaxkenuss 10932150 logs 16 —8logzs 6.

OTtBeTsI:
Bapuant | Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | BI
1 2 3 4 1 3 2 1 3 3 3 5
2 2 4 3 4 1 3 4 1 3 1 1,6
Tect 5
IIpou3BoaHas noka3aTeJbHOU U JJorapupmuyeckon pyHKkuu
Bapuanr 1
Al. Haitnute npousBoanyio GyHkiuu Y =e* —X' |
8
X
Dy =e" —7x° 2y ="~ 8 )y =e —xb By =x e +7x°
A2. Haiigure nponsBoanyro GyHKnuu y =e* —Ssinx,
1 X
1)y =€ +cosX 2) y =e"—CcosX 3)y:Ee2 —COSX 4) y =e**—cos
A3. BelunciinTe 3Ha4E€HUE POU3BOAHON QyHKIMKH ) = 3€" —C0S2X B TOYKE X0 =0.
1) 3 2) -1 3) 1 4) 2
© ¥ o, X
A4. Haiimure pou3BoaHy0 GYHKIHH Y = E - Z +x —In E B TOUKE X, =2 .

34
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1) 1172 2) 10,5 3) 11 4) 95

x3
AS5. Beluuciure 3Ha4eHUe Npou3BoaHoM Gynkuu V= ) —IN2X g rouxe Xo=2.
1) 3 2) 4 3) 2 4) 1

A6. Haliure npon3Boanyro Gyakmuu  y = In (2x +11) +5x B TOUKE X5 =-5.
1) 7 2) -25 3) 6 4) 1

— 1 4 3 2
A7. BBIYMCIIUTE 3HAYEHHUE IPOU3BOIHON QyHKIMH Y~ Etg( X—n)— &+

B TOUKE X,= _ . 1)2 2) 4 3) -2 4) E
4 2
sin x
AS8. Beruucnure 3HaueHHe MPOU3BOAHON QyHKIMU )V = Inx B TOUKe X, =e.
ecose—sine sine—ecose
1)sine 2) cos e ) — 4 ——
€ €
A9. Haiiute ipousoanyto gynkmun ¥y =x° Inx+In4
1
1) 32 Inx+ S +71 2) 3 Inx +x? 3) 3x 4) 3x?* Inx+x°

A10. Berurcnure 3Ha4€HKE IPOU3BOIHON QyHKIMKM y =5 —x° B TOuke X = 1.

1)0 2)4 3) In5-1 4) 5(In5-1)
Teer 5
IIpou3BoaHasi MOKa3aTeIbHOM U JJorapupmMudeckoin GpyHKIuii
Bapuanr 2

A1. BerumciuTe 3HaUeHHE IPOU3BOAHON GyHKIMM Y = €* Sin X+ X° B TOUKe X = 0.

1) O 2) 1 3) 2 4) 3

x4
A2. BLIUHCIUTH 3HAYEHHE IPOU3BOAHON yHKImK V' ~ E_ In 2 B TOYKE Xq =2,
1) 45 2) 55 3) 4 4) 35

A3. Beruucnure 3Ha4eHUE TPOU3BOTHON (HYHKITUN y=_+4¢€" prouke X =1,
X

1) 9 2) -5+de 3) 5 4) 5+de
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A4. Haiinute npoussoanyto gyskimu Y = In (3x —1) —2x BTOYKEe ¥, = 3

1) 1 2) -1 3) 3 4) 5

. : 3
AS5. BrlunciiiTe 3Ha4eHHE IPOU3BOAHON QpyHKimu Y = 4sIn 2X + En —2e* +7

B TOYKE X,= 1)1 2) 2 3)0 4) 4

2

9] e 7
A6. Haiinute npon3BOAHYIO q)yHKupmxs y=e"*-2x",

X

1) y =—e™ —14x° 2) y =—¢ 7 3) y =—e —2x6 4) y =e> —14x°

A7. Halinure nponsBoanyro GpyHkmun  y =4x3 +e™,
1) y =12x* + e~ 2) y =12x* —e™ 3) y =x*-e™ 4) y =12x? — xe™1

A8. Haiinure npoussoanyio pynkiuu  y = x* Inx—1In3.

3 3 1 4 1
1) x”+4x Inx—g 2) 4x3Inx—x3 3) &3 Inx+ %3 4) X Inx+;
l X
A9. Haiinure npousBoanyo GyHkmmun Y = —~ X€ .
X
1 1 1 1
1) —e' —xe' + __ 2) xet —e* — _ 3) —xe' — __ 4) —xe' —e' — __
x° x° x° x°
A10. Berumrciure 3Ha4€HHE TIPOU3BOIHON QyHKIMK p = 3* + x° —1 B Touke X = 0.
1) In3 2)0 3) In3+1 4) 3(In3-1)

OTBETHI:
Bapuant Al A2 A3 A4 AS A6 A7 A8 A9 A10
1 1 2 1 2 2 1 1 3 2 4
2 2 4 2 1 3 1 2 3 4 1
Tect 6
DJIeMeHThI TEOPUH BEPOSITHOCTEM
Bapuant 1

Al. CkonpKUMH CIOCOOAMH MOTYT pa3MeCTUThCS 4 yeoBeKka B calloHe aBToOyca Ha
YeThIPEX CBOOOIHBIX MecTax?

1)4 2) 16 3) 24 4) 12

A2. CKOJBKO CyIIECTBYET BapUaHTOB BHIOOPA IBYX YHCEI U3 YETHIPEX?
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A3. B maxMatHOM TypHUpPE y4acTBYIOT 9 uenoBeK. KaxIplil U3 HUX ChITpall C KaXIbIM

1o oaHoU naptuu. CKOJIBKO BCEro MapTuid ObUIO CHITPAHO?
1) 36 2) 18 3) 72 4) 16

A4. BeibepuTe uncio, Ha KoTopoe He aenutcs yncio 30!
1) 108 2) 91 3) 72 4) 62

A5. CKOIBKAMU CIOCOOaMH MOT'YT Pa3MCCTUTBLCA 3 yenoBeKa B YCTBIPCXMCCTHOM KYIIC

Ha cBOOOJHBIX MecTax?
1) 36 2) 16 3) 24 4) 12

A6. CKOITBKO TPEX3HAYHBIX YUCET MOXKHO COCTaBUTh W3 udp 1, 2, 3, 4, 5 6e3
noBTOpeHui udp?
1) 24 2) 36 3) 45 4) 60

A7. Ilocne rpynnupoOBKH JIAaHHBIX KCIIEPUMEHTA MOJIyYrIach Takasi TabJuiia ux
pacIpeneneHus:

Bapuanta 10 11 12 13 14 15 16
Kpartnocr
b 2 4 5 14 10 8 7
BapUAHTEI

Omnpenenure 00beM BHIOOPKH.
1) 100 2) 50 3) 14 4) 92

AS8. Ucnonb3ys Tabnuily pacnipefesnieHus JaHHbIX U3 3aaHust A7 onpeaeanuTe MOy
U3MEPEHMUS:

1) 6 2) 16 3) 14 4) 13

A9. B maptun u3 2500 cemsin moaconHeunuka 50 cemsiH He B3onu. Kakosa
OTHOCHTEJbHAS 9aCTOTA MOSBICHUS HEBCXOXKUX CEMSH?

1) 0,02 2) 0,05 3)0,01 4) 0,025
A10. KakoBa BEpOSATHOCTb TOTO, YTO MTPU OPOCAHUU UTPATHHOTO KyOUKa BBIMAET
6osee 4 oukoB?

1 1 2 1
2 4 2) 3 3) 3 4) 2
Tect 6
DJIeMEeHThI TEOPUH BEPOSITHOCTEH
Bapuanr 2

A1l. CKONBbKO IATH3HAYHBIX YHCEII MOXKHO cOCTaBUTh U3 mudp 1, 2, 3, 4, 5 6¢3
MTOBTOPEHUH H(P?
1) 25 2) 120 3) 60 4) 50



38
A2. CKOJBKO CYIIECTBYET BAPMAHTOB BHIOOPA ABYX UKCEN U3 IIECTU?

1) 12 2) 16 3) 10 4) 15

A3. B mameyHoM TypHUpE y4acTBYIOT 8 uenoBek. Kakplii U3 HUX ChIrpall ¢ KX IbIM

1o oaHoU naptuu. CKOJIBKO BCEro MapTuil ObLIO CHITPAHO?
1) 36 2) 24 3) 28 4) 16

A4. BeibepuTte unciio, Ha KoTopoe He aenurtcs ynuciio 20!
1) 76 2) 45 3) 46 4) 910

AS. CkonpKkuMH crioco0aMu MOKHO BBIOPATh U3 BOCBMH KapaHJIauied pa3indyHOro

IBCTA YCTBIPC Kapa}mama?
1) 1680 2) 840 3) 420 4) 240

A6. CKOJIBKO TPEX3HAYHBIX YHCENI MOKHO cOCcTaBUTh U3 mudp 1, 2, 3,4, 5, 6 6e3
MOBTOpPEHUU Udp?
1) 420 2) 360 3) 240 4) 180

A7. Ilocne rpynnupoOBKH JTAaHHBIX KCIIEPUMEHTA MOJIyYrIach Takasi TabJuiia ux
pacIpeieIICHus

BapuanTa 8 10 12 14 16 18 20
Kpartnoct
b 1 6 15 12 10 19 12
BapHAHTHI
Omnpenenure 00beM BHIOOPKH.

1) 100 2) 50 3) 98 4) 75

AS8. Ucnionw3ys Tabnuily pactpeesieHusl TaHHbIX U3 3aaHusi A7 onpeneanTe MOy
U3MEPEHUS:

1) 18 2) 20 3) 19 4) 14

A9. B maptum u3 500 getaneit oTies TeXHHYECKOTro KOHTPOJISI OOHAPY KT 7
HECTaHIapTHBIX JieTaneid. KakoBa OTHOCUTENbHAS YACTOTA MOSIBJICHUS HECTAHAAPTHBIX
neranen?

1) 0,07 2) 0,35 3)0,14 4) 0,035
A10. KakoBa BEpOSATHOCTb TOTO, YTO MPU OPOCAHUU UTPATHHOTO KyOUKa BBIMAIET

MeHee 4 0UKOB?
1

1 2 1
1)2 2)5 3)5 4)5

OTBETHI:

Bapuant | Al A2 A3 A4 AS A6 A7 A8 | A9 | AlO

1 3 1 1 4 3 4 2 4 1 2

2 2 4 3 3 1 2 4 1 3 3




39

JInarHocTu4eckmii TecT
Bapuanr 1
B marazuHe npoXoauT npa3gHUYHAS aKIUs: €CIU TOKYaTelb 3arIaThil 3a MATh
IIIOKOJIAJIOK, OH TOJIy9aeT MeCTh (0HY B moAapok). OgHa mokomaaka cTout 24 pyoss.
Kaxoe HanbosbIee KOJIMYECTBO MIOKOIAT0K MOXKHO ITOJTYYUTh BO BPEMS aKIIHH,
3arutatuB 400 pyOseii?

Haiinure 3HaueHUs BRIpaKeHUs COS°a - Sina , ecnn tgo=2.

Haiinure 3HaueHUs BEIpaXKCHUS 491-legs2 _ 11,

~ | Halinute 3HaueHre BBIpAKCHHUS: 21,336:5,6+ 3,08-45.
4

Haiinute cymmy KopHel ypaBHeHHsT x° +2x? -9x —18 = 0.
5 YMMY KOD yp

x+1

-1

@ Haiiqure cymmy KOpHEW ypaBHEHUS =5-x.

~

Pemure ypaBueane 8 3° — I+l =45

Hailimute cyMMy HaMMEHBIIETO MOJIOKUTEIBHOTO U HANOOJIBUIEr0 OTPULATETLHOTO

N

KopHei ypasHenns  COS(—X) = -

EI [TepBas TpyOa nmporyckaet Ha 3 IUTPa BOABI B MUHYTY MEHbIIIE, 4eM BTopasi. CKOJIbKO
JUTPOB BOJIbI B MUHYTY TIPOITyCKAaET mepBas TpyOa, eciu pesepByap oobeMom 154
JUTPOB OHA 3aIMOJHAET Ha 3 MUHYTHI JIOJIbIIIE, YeM BTOpasi TpyoOa?

-

Ha pucyHnke nzo0paxxeHsl rpaduku GyHKINAN T Fg(x); ams
y=f(X) m y=0(X), 3a1aHHBIX Ha TTPOMEKYTKE /Q
[-4;6]. 4 5

VYKaXUTe YUCIIO LEIIbIX PEIIEHU HEPABEHCTBA

FO) 9(x).

1
= -NEY
Pemmure cucreMy HEpaBEeHCTB: 2
3x—-8< 28.

B otBeTe YKQXKXAUTC YUCIIO LCJIbIX peﬂleHI/Iﬁ CHUCTCMbI HCPABCHCTB.

Pemmre HepaseHcTBO  100y5 (3—2X) 1. B oTBeTe ykakuTe HAMMEHbIIIEE YHCIIO,

ABJIOIICCCA pCIICHUCM JaHHOI'O HCPABCHCTBA.



dyukims 3a1ada popmyiaoir  f(x) = 4x2 +8.  Haitgure f(-2).

15
CKOJIBKO TIeJIBIX 3HAUCHUN nMeeT PyHKIus Y = ?\/ 7c0S2X —12c0s? X + 23.

X X 2 X

Brruncnute 3HaueHue NPOU3BOIHON PyHKINU Y = Y - " +x —In Py B TOYKE X0 =2,

1
Haiiure UMHY OpoMesKyTKa yObiBanus GyHkuun 1 (X) = 3 X3 +4x +15x.

BBIYHCIUTS TI0IIAs GUIYPBI, OTPAHAYEHHOM TMHHSIME
y=0 u y=-x2+x+2.

Ha xiretdaToii Oymare ¢ KJI€TKaMH pa3MepoM
1 cMm x 1 cM U300pakeH TPEYroJIbHUK (CM. PUCYHOK)
Haitgure ero mmomniaaps B KBaApaTHBIX CAHTUMETPAX.

IIpsAMOYTOJIBHBIN MapalIeaeuIIe OIUCAH OKOJIO _
LUJIUHAPA, PaILyC OCHOBAHUS U BBICOTA KOTOPOTO el
paBHBI 0,[a17mHTe o0beM napajienenunesaa. o

11

1 CM‘
CKOJIbKUMU CIIOCO0aMU MOTYT pacIpeieInThCs 30JI0Tast U cepeOpssHast Melaan Ha
YeMIMOHAaTe 1Mo 6ackeT0oITy, €ClIM B HEM MMPUHUMAIOT ydyacThe 12 xomaHI.

JAMarHocTu4ecKui TecT
Bapuanr 2
[Tocnie AByX MOBBILIEHUI HA OJHO U TO K€ YMCJIO MPOLIEHTOB IIEHA TOBapa BO3pocCa ¢
2000 py6neit no 2205 py6uieii. Ha ckoabKO MPOIEHTOB yBEIWYWIIACh 1IEHA TOBapa Mpu
Ka’k10M ITOBBIIIIEHUN?

VYnupoctute Boipaxkenue 12,1 — §-ctgx, ecmu  tgx=4.

log-75+log-(25)"1
VKaXuTe 3HaYCHNUE BBIPKCHHS s .! 935 _
o0fs

3

, eciu az%/i

7 -3
a a

YrpocTture BbIpakeHue

40
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Ha pucynke nzobpaxken rpaduk GyHKImm
y=f(x). HaiiiuTe KOJMYIECTBO IEIBIX KOPHEH

ypaBuenus f(x)= 0.

E Haiinute cymmy KopHeil ypasaenus X2 —4x1-5=0,

1
Haiinute kopeHb ypaBHEHUS 3 = o7

Haiinure cyMMy HaUMEHBIIETO MOJIOXKUTEIBHOTO I HAMOOJIBIIIEr0 OTPHUIATETEHOTO
L8] KOpHeH ypaBHeHust 2 COS(—X) =-1 |

[ 9 | Hepsas Tpy6a mpomyckaet Ha 2 TUTpa BOABI B MHHYTY MEHBIIE, 4eM BTOpast. CKOIBKO
JUTPOB BOJIBI B MHHYTY TIPOITyCKaeT BTOpas TpyOa, eciiu pe3epByap oobeMom 672
JUTpa OHA 3aIOJIHSACT Ha 4 MUHYTHI ObICTpEe, YeM IepBasi TpyOa 3aIoIHsIeT pe3epByap
o0beMoM 728 nuTpoB?

x+6
(5x +10)(x - 6)

IMOJTOKUTCIIbHOC YHUCJIO, ABJIAIOMICCCA PCIICHUCM JaHHOI'O HCPAaBCHCTBA.

Pemure HepaBeHCTBO B otBeTe ykaxkuTe HaMMEHbIIEE LET0E

Pemmite HepaBeHcTBO 49 7% < 733 B 0TBeTe yKakHTe HAMMEHBIIIEE 1ETI0E
YKCJIO, ABIAIONIEECS PEMICHHEM TaHHOTO HEPABEHCTBA.

Pemmre HepasencTBo  10gys (X+4) 10g,5 (7X—3) . B oTBeTe ykaxuTe 9mCIO
L(EJIbIX pHﬁ HEPABEHCTBA.

3amana yskums y=2""1, I[Ipu KakoM 3HaYEHUH X 3HAUYeHHE PYHKIIUU paBHO 87

Haiinnre @MGHBHJCG 3HaueHue QyHKIuu Yy =-8 (4 X2 —4x+ 3)_1 .

1A

15 | BBIYMCIUTE 3HaAYEHHE TPOU3BOAHON QYHKIMKM y=€*SiNX + X2 B Touke Xo=0.

2x3 32 11
Haiigure makcumym pyHKmn Y = 3 % —2x+1 z

Boruucnuts miomaas GUrypsl, OrpaHU4€HHOMN JIMHUSAMUA
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y=3\/; u yzzx.

Ha kneruaroii Oymare ¢ KIETKAMH Pa3MEPOM
1 cMm x 1 cM u300pakeH TPEYroJbHUK (CM. PUCYHOK )
Haitgure ero mmomaaes B KBaApaTHBIX CAHTUMETPAX.

B nmumuaapuyecknii cocyn Hamwm 2200 cM3 BOJIBI.
YpoBeHb BOJBI ITPU 3TOM JIOCTUTAET BBICOTHI 16 CM. R e o o Sl TS S . S I &
KUJAKOCTh TIOJIHOCTBIO MOTPY3UJIH AeTalb. [Ipu aTom —
YPOBEHb KUJKOCTH B COCY/IE TIOJIHSIICS Ha 6 CM.
Yemy paBen 00beM geranu? OTBET BbIpa3uTe B cM>,

CKOJIBKMMU cIOCO0aMU MOKHO COCTaBUTh paclucaHue / YpOKOB Ha OJUH JI€Hb U3 /
pa3HbIX YYEOHBIX NPEIMETOB?

BapuanT 1
Bompoc | 1 2 3 4 5 6 7 8 9 10
OtBer 19 -0,6 1,25 17,67 -2 5 2 0 11 6

11 12 13 14 15 16 17 18 19 20

6 1,25 24 2 10,5 2 4,5 17,5 0,5 156
BapuanT 2
Bormpoc 1 2 3 4 5 6 7 8 9 10
OtBer 5 10,1 1 8 6 -0,8 2 0 28 7

11 12 13 14 15 16 17 18 19 20

0 1 4 4 1 2 4 18 825 | 5040
Tect 8
BoipakeHusi 1 X npeoopa3oBaHus
Bapuanr 1
1. Beiunciiute  R/243 .

1) 2; 2) 3; 3) 9; 4) %/3.

’/16 /-2 2. Beruncimre
1) 2; 2) 4, 3) -2; 4) -4.

3. Ypocrute seipakerne  (4/a/a )3.
1) ¥a ; 2) Ja; 4) 4a. 3) a;
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4/05 4/0,125. 4. Beruuciure
1) 0,25; 2) 0,5; 3) 0,15; 4) 5.
5. HalimuTre 3Ha4eHus1 BBIpAKEHUS \/; + 4ﬁ npu y = 18.
Jy+4 y-16
1
1) 9(4+3+/2); 2- : 3)4+3./2, 4) 9.
6. Yopocture BeIpaskeHUE ﬂ -28x
' Jx —4/x+1
1) (4x-1); 2) 1- 28 x; 3) 1-9 x; ) (Wx-1).
_1
7. HaiiguTe 3HaU€HHE BBIPAKEHUS: 6 8 °.
1) 12; 2) 6; 3) 3; 4) -3.
8. Cpenu maHHBIX YKCET BRIOEPUTE HANOOJIbIIICE:
1 1
1) 0,22 2) 0,23, 3) 0,22; 4)0,23.
33 ¢
9. HaiinuTte 3HaYeHUE BBIPAKEHUS: .
1252
1) 2 2)1.2; 3 n°
6 125 25

5 1 5 1
10. HaiinmuTe 3HaYeHUE BBIPAKEHUS: 2s 33—-3% 2° 6.

1) -4; 2)9; 3) -5; 4) 5.
b i b 1 12
11. Yopoctuts Beipakenue: 1—2 A + 2 a2 —b?
1
) 2) a -b; 3) =; ) N
a a-b
4 _1 2
ad g 3 ta 3
12. Coxkpatute apoOb: -
3 _
a* a® + a’
a a+1 .
1) a; 2) : 3) ; 4) a+1.
a+1 a
13. Berumciure: 10¢26 2 + 10026 13.
1)1, 2) 01; 3) 26; 4) 10g2615.
14. Beruncanre 10Qgs 2 - logs 9.
1) 3; 2) loge 24, 3) -3; 4) 2.

15. Haiigure log,a®b?, ecim logab =1.
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1) 5: 2)3: 3) 6: n 3
2
16. Bripasute norapudm 10gzs 9 vepes norapudm ¢ ocHoBaHHEM 5.
1) 2-1ogs9; 2) logs 9 -2; 3) logs 4,5; 4) logs 3.
17. Ynpoctute Beipakenue: 10gs X + 10gs X + 10gsa X.
11
1) log, X; 2) — logsx; 3) 1,5 1094 X; 4) 1,5log; x.
6
a
18. HaiiguTe 3HaueHUE BhIpakeHus g M, ecu lga=>.
1) -1; 2)1; 3) -0,5; 1 4) 0.
19. Haiinure 3HaueHUE BEIpOXKEHHs SINT+2C0S%— tg™.
3 3 o 3
3
1) 0,5; 2) V/3; 3) L %; 4 .
20. Yrpoctute Bepakenne (11— sina tgol COSOL)(1+ tg 20().
1) cos?a; 2) tg®a; 3) 1; 4) 1
cos?a

in4 in2
SIN™ o+ SIN“ QL COSZO(.

21. YupocTute Bepakenue 1+

Cos2 o
1 .
1) sina; 2) , 3) cos?a: 4) tg2o.
cos? o _
22. HaiinnTe 3HaUeHME BRIpaKeHHs COS Z- sin 4%,
6 3
1)0; 2) -5 3) 3 4 @
23. Boerunciure tg 1059,
1)1+J§; 2)1+J§; 3)1+V§; 2 1
V3 -1 1-43 J3 1-43
Tect 8
BoIpa:keHusi 4 X NpeodpPa3oBaHUs
Bapuanr 2
1. Beruucoure  4/625 .
1) 5; 2) 4; 3) 25; 4) 4/5
84 -4 2. Berancimre
1) 2; 2) 4, 3) -2; 4) -4.
3. Yupocrtute Beipaxenne (§/a Va )3.
1)%; 2) Ja; 3) a; 4) 4a.

/0,3 4/0,027. 4. Berunciure

1) 0,09; 2) 0,03; 3)0,3; 4) 3.
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5. HaiimuTe 3Ha4eHus1 BBIpAKEHUS ¢ - Ja 4 npua=4,b=5.
Ja? +ab  ~a+b a+b
2
1) 5 ; 2) 2, 3) 0; 4) 2./5.
6. Yopocture BblpaxeHue 1~ ‘{/)73 —8/x 1
. 8/x(Vx +4x +1) 8fx
1) (4x-1); 2) 1- 24 x; 3) 1-9 x; D (¥x-1)
1
7. Haiinure 3HaUeHUE BBIPAKCHUS: 15 27 3.
1) 45; 2) 5; 3)3; 4) —45.
8. Cpenu maHHBIX YHCEN BRIOEPUTE HAUMEHBIITICE:
1 1
1) 0,22 2) 0,28; 3) 0,27; 4)0,23,
1
1214 °
9. Haiinute 3HaYCHNUE BHIPAKCHUS: .
6252
11, 121
1) 5,5; 2) 2; 3) — 4) ===
25 25
5 1L s 1
10. HaiinuTe 3HaueHue BbIpaXKeHUA: 53 3 3 —3° 5 3 3/15.
1) -4; 2) 25; 3) -9; 4) 16.
b ; b 1 1 2
11. Yopoctuth Beipakenue: 1+ 2 2 + 2 g2 +b?
1 1
1) a; 2) a -b; 3) — 4) =
a a—-b
1 1
12. Haiinurte 3HaueHUE BBIPAKEHUS {7 ’ 4 Sp’  nmpu  p=49.
p?+5 P—25
49 49
1) 49; 2) — 3) —; 47
12 24
13. Berumciute: 10g2; 35 + 10g21 3 —10g215.
1) 1; 2) 0; 3) 21; 4) 10g2133.
14. B loge 5+ lo :
BIYUCIINTE 10(s Je 1030
1) -3; 2) logs 25; 3) 3; 4) 1.
15. Haiigure log,a?b3, ecou logab =1. ;
1) -1; 2) 1; 3) -6; 4)-_.
2

16.Bripasure norapugm 10ge 25 uepes norapupm ¢ ocHOBaHHEM 5.



1
1) 2 —logs 9; 2) logs 9 —2; 3) 2. 4) :
logs 3 logs 3
17. Ynupocrute Beipakenne: 10geX + log,; X+ 10gs; X.
3

1
1) logs x; 2) 2 logsx; 3) 0,5 logs X; 4) - 0,25log; x.

. 10a
18. HaiiguTe 3HaueHUE BhIpakeHus g 0’ eciu lga=6.

1% -1; 2) 1; 3) -0,5; 4) 0.
19. | T T T
Haitgure 3HaueHne BeipakeHus:  SIN_+ 2C0S — 6tg _
2 6 6
1) V3; 2) 1-J3; 3L —\/2——
20. Ympoctute Beipakenne  (1—sina. ctgo Cosoc)(l +1g 20().
1) cos?a; 2) t9%a, 3) 1, 4) :
cos? o

sino+ sin2al cos?a.

21. YupocTute Belpakenue 1+

cos?o— 1
1 1
1) sin2a; 2) — 3) - 4)0.
COS“ QL sinfa
N T . 1lm
22. Halinmute 3HaYeHUE BbIpaKeHUsT COS_~ -SIn™ .
3 6
1) 0; 2) -1; 3) 1; 4) ﬁ
2
23. Borunciure tg 2025°,
1) */2; 2) 1; 3) -1; 4) E
2 3
OTBeTHI :

Ne|1|2(3/4|5/6|7/8|9|10(11(12|13|14,15|16|17|18|19 |20

B1|2|3(3|2/4/4|3(2|2|3|3 |11 |3 |1,4|1|4]|3]3

B2|1/3|2|3|3|2|2(4|2|4 |3 |3 |1 |1 |2 |4

N
w
N
N

Tecr 9
YpaBHenust
Bapuanr 1
1. Haiinure cymMmy KopHe# ypaBHeHus::  4x2-x-12=0.
1) -0,25; 2) kopHetl Hem, 3) 0,25; 4) 12.
2. CKOJIbKO KOpHEH nMeeT ypaBHeHue: x*+9x?+4=0.
1) 2; 2) HU 00HO20; 3) 4; 4) 1.
3. Haiimure npousBenenue KopHel ypapaenus:  (3x+1)(2x*+x-3)=0.




1) -0,5; 2) 1; 3) 0,5; 4) 5.
4. YKaXuTe MPOMEKYTOK, KOTOPOMY MPUHAJJIC)KUT KOPEHb YPaBHEHUS
NIx —1=12.
1) (-30;0); 2) (0;30); 3) (30;100) ; 4)(100;+ ).
5. VkaxuTe MpoOMEKyTOK, KOTOPOMY NMPUHAIIC)KHUT KOPEHb YPaBHEHUS
V8B —-x=x-2
1) ;0) 2) (0; 5); 3) (5; 50); 4) (50;100) .
6. CKOJIbKO KOpHEH umeeT ypasaenne  2x* +194 = x2 +13.
1) 4; 2) 2; 3) 1; 4) Hu 0oHo20.
7. Pemute ypaBHenue: 4 2% =1.
1) 2; 2) -2; 3) E; 4) E
2 2
8. YkaxuTe MpOMeXkyTOK, KOTOPOMY IPHHAJIEKUT KOPEHb ypaBHeHHs 2 1+4277/=20,
1) (0; 1); 2) (4; 6); 3) (2; 4); 4) (1; 3).
9. Haiiqute cymMMy KOpHE YfaBHeHI/IiI 64*-17-8+16=0.
1) 1&; 2) _; 3) 5; 4) 17.
3 3
10. Haiimute cymMMy KopHel ypaBHeHus [g(5x-6)=2Igx.
1) 5; 2) 2; 3) 1; 4) 12.

11. YkaxuTe mpoMeKyTOK, KOTOPOMY MPUHAJIC)KUT KOPEHb YPaBHEHUS
10g0,3(3-2x)=l0g0,3X.
1) (-1; 2); 2) (4; 6); 3) (2; 4); 4) (-2; -1).
In(x-5y+1)=0,
12. HaiimuTe pemieHue (X,; ¥,) CACTEMbI YPaBHEHHIMA

lg2x -Ilgy=1
Y BBIYUCITUTE 3HAYCHUE YACTHOTO %o
Yo
1) 3; 2) 5; 3) 2; 4) 1.
13. Pemure ypaBHenue  2sin2x cos2x —1=0.
1 T T T
)+ Tk 7 2)—: 3 +2k,k Z; 4)_ 42k, k Z
8 2 8 2 2
14. Pemnre ypasaenue SinX + +/3 cosx = 0.
Disonkk 2 2)x"somkk  Z; 3)amkk  Zp 4)-amkk  Z
6 6 3 3

15. Pemute ypaBHeHre: COS?X — Sin®x = 0,5.
1)i%mk,k Z: Z)i%an,k Z; 3)J_r%Htk,k Z: 4)i%2nk,k Z

Tecr 9
YpaBHenust
Bapuanr 2
1. Halinure cymMmMy KopHel ypaBHenus x5 +2x2 - 9x —18 = 0.
1) -2: 2) -8: 3) 2; 4) 8.

2. Haiinure cymMmy KopHeii ypasaenns ~— 2x° —3x+1=0
1) 3; 2) -3; 3) 1,5; 4) -1,5.
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3. Haiiaure npousseneHne KopHeii ypauenus:  (2x+1)(x?+9x+8)=0.

1) -0,5; 2) 4, 3) 8; 4) -4.
4. YKaXuTe MPOMEKYTOK, KOTOPOMY MPUHAJJIC)KUT KOPEHb YPaBHEHUS
\V2x+1 =5.
1) (-30;0); 2) (0;30); 3) (30;100) ; 4)(100;+ ).
5. VkaxuTe MpoOMEeKyTOK, KOTOPOMY MPUHAIIC)KUT KOPEHb YPaBHEHUS
1+ Vx+11 =
D¢ 50 2) (05 4); 3) (4; 50); 4) (50;100) .
6. CKOJIbKO KOpHEH NMEET ypaBHEHHE X=2—-+/2x-5.
1) 4; 2) 2; 3) 1; 4) Hu 0oHo20.
/. Pemnte ypaBuenue: 27 3° =1
1) -3: 2) 3; 3) L 4) -1
3 3
8. YkaxuTe mpoMexyTOK, KOTOPOMY MPUHAICKUAT KOPCHb YPABHCHHUS
4 +7 471 =44,
1) (0; 1); 2) (4; 6); 3) (2 4); 4) (1; 3).
9. Haiimute cyMMy KOpHE ypaBHeHUs 25%-6-5*+5=0.
1) 1; 2) 0,2; 3) 5; 4) 25.
10. Haiimute cymMMy KopHel ypaBHeHus [g(3x-2)=2Igx.
1) 5; 2) 3; 3) 1; 4) 2.
11. YkaxuTe mpoMeKyTOK, KOTOPOMY MPUHAJIC)KUT KOPEHb YPaBHEHUS
10g0,3(3-X)=l0go 3X.
1) (-1; 2); 2) (4; 6); 3) (2; 4); 4) (-2; -1).
In(x -3y +2) =0,
12. HaiimuTe pemenue (X,; ¥,) CACTEMbI YPaBHEHHIA
lg5x—Igy=1
Y BBIYHUCITUTE 3HAYCHUE IPOU3BEIACHUS Xy Yo
1) 3; 2) 5; . 3) 2; 4) 1.
13. Pemnre ypasuenue SINX+ 5 =0.
1) L 2rn,n  Z;  2) (-1)”f+ mmn  Z; 3) (—1)”*1_n+nn,n Z; 4) 71+7rn,n
6 6 6 6
14. Pemure ypaBHenune Ctg?x = 3.
1) iEth,n Z, 2) J_rE+nn,n 7" 3) Timn,n Z, 4) 7ich,n Z
6 3 ’
15. Pemm aBHeHHE SINX — Sin X = cOS2x
alteyp € Z; 2) x=27k, ke Z; 3)x 7k, ke Z; "o e’
1) x=_+2 k,k 4) x=—+ k k
2 2
OTBeTHI:
Bapuwaur | 1 | 2 | 3 | 4 | 5|6 |7 |8 9|10 (1112131415
1 |32 (322|123 |11 |1|21]|4]3
2 | 3|3|4]|2 34,1431 |1,3]3|1|1
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biok YpaBHeHUS U HEPABEHCTBA

Tema I'paduuecknii MeToA peliecHHsS HEPABEHCTB

1. Ha pucynke uzo0paxennl rpaduky GyHKIIHMA 1 Ty
y=f(x) u y=g(x), 3anannbIX Ha IpomexyTKe [-3;6]. RN .
VYkaxuTe Te 3HAUCHUS X, JJISI KOTOPBIX ﬁ \ lod] V
BBINOJIHACTCA HepaBeHeTBO T (X)  g(X) . neu “ ans %
1) [-3;-1] [1;6] 2) [-1:1] HEELAT
3) [-3;2] [2:6] 4) [-2;2] ] |

2. Ha pucynke uzo0paxensl rpaduku pynkiuit Y =T (X) u y =g (X), 3a1aHHbIX Ha
npoMexyTke [-4;5]. VkaxuTe Te 3HAYCHHS X, JUIT KOTOPBIX BBIMOIHICTCS

HepaBeHcTBo f (X) < g (X). ‘ 3
R =900 Y
1) (43 @5 233 :
3) (-1;2) 4) (-3; 3) B N
l ~.|0 £ Y )§
yE KX

3. Ha pucynke uzobpaxensl rpadhukn Gynkiumit Y =1 (X) u y =g (X), 3a1aHHbIX Ha
OpOMEXyTKe [-5;5]. YkaxuTe Te 3HAYCHHUS X, VTSI KOTOPBIX BBIMOJHICTCS

HepaBeHcTBO f (X) < g (X). 3
=19k

1) (-5;-3)  (2:9) 2) [-3; 2] g
3) (-2; 0) 4) (-3; 2) 5 ALl N

; oL X

- >
TN yEAKX

4. Ha pucyHke n3o0paxeH rpadux GyHKIIUU Y
y =g (X), 3amanublii Ha poMexyTke [-5;4].
YKaKuTE Te 3HAYCHUS X, JUISI KOTOPBIX |
BBITIOJIHSIETCST HepaBeHCTBO — ( (X) <O. 1 /
1) (-5;-4) (3;4) 2) [-2; 0] L C(;\u ¥/ X




3) (-4; 3) 4) (-2; 0)

5. Ha pucynke m3zo0paxkeH rpadux GpyHKIAN
y =g (X), 3amanHblii Ha IpoMexyTke [-5;5].
VYKaxnTe Te 3HAYCHUS X, JUIT KOTOPBIX
BBITIOJHSACTCS HepaBeHCTBO  J (X) 2.

1) [-5;-3] [4:5] 2) [-2; 3] )
3) [-3; 4] 4) (-2;3)

6. Ha pucynke uzo0paxkeH rpaduk QyHKIUU
y =g (X), 3amanHblii Ha poMexyTke [-5;4].
VKaXuTe Te 3HAYCHHUSA X, UIT KOTOPBIX k
BBITTOJIHSACTCS HepaBeHCTBO g (X)  x.

1) [-5;-2] [3:4] 2) [-2; 3]
3)[-4;-2] [3:4]

7. Ha pucynke uzo0paxkeH rpaduk QyHKIIUU
y =g (X), 3amanublii Ha poMexyTke [-5;4].
VKaxuTe Te 3HAYCHHUSA X, UIT KOTOPBIX
BBIMTOJIHSACTCS. HepaBeHCTBO g (X) -2

1) [-5;-2] [1:4]
3) [-2; 1] 4) [-5;-3] [2:4]

8. Ha pucynke mzo0paxkens rpadukb dyHkimii
y=1(X) u y =0 (X), 3a1aHHbI Ha MPOMEKYTKE
[-5;6]. YkaxkuTe Te 3HaUCHUS X, JUISI KOTOPBIX
BoIMONTHsACTCS HepaBeHCTBO ¢ (X) T (X)

1) [-5; 0] 2) [-5; 2] £
3) [-2; 2] 4) [2; 6]

9.

yl

A 4

D

yn

\ 4

.J:-‘
L

4) [-5;-3] [2:4]

yl

2) [-3,5; 0]

v

D

yl

»

9 4

D

K

Ha pucynke nzo0paxennl rpaduku QyHKIHIMA

y=f(X) u y=g(x), 3amanHpIx Ha mpoMexyTKe [-4;6].

YKaxute Te 3HaUCHUS X, OJIA KOTOPBIX
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10.

11.

12.

13.

14,

BhIoNIHsETCS HepaBeHecTBO  f(X)  g(X).
1) [0;5] 2) [-4,0] [5;6]
3) [-4:1] 4) [-4-1] [1;3]

Ha pucynke nzo0paxensl rpadpuku QyHKIHI

y=f(x) u y=g(X), 3agaHHbIX Ha MPOMEKyTKe [-6;6].

VYKaKuTe T€ 3HAYCHHUS X, JJIT KOTOPBIX
BoImotHseTcst HepaBenetBo  f(X)  g(X).
1) [-6-35] 2)[-6;-3] [0;2]
3) [-3;6] 4) [-2,0] [2:6]

Ha pucysnke nzo6paxens! rpaduku GyHKIHMHA
y=f(x, 3aganHoi Ha mpoMexyTke [-6;5]. Permmre
HepaBeHncTBo f(X)<2.

1) [-4:5] 2)[-6;-5) (-2:4]
3)[-6:-5] [-2:4) 4)[-6:-5) (-2:4)

Ha pucynke nzo0paxkensl rpaduku pyHKIHI
y=f(X, 3amanHo# Ha mpomexyTtke [-6;7]. Permmre
Hepasercteo f(x)-1 0.

1) [-6;-3] [-1;-2] 2) [-3;-1]

3) [-6;-3] (-1;-2) 4) (-3;-1)

Ha pucynke nzo0paxensl rpaduku QyHKIHI

y=f(x) u y=g(X), 3a1aHHbBIX Ha MPOMEXKyTKe [-4;5].

VYKaKUTE T€ 3HAYCHHUS X, I KOTOPBIX
BBIMONIHsAETCS HepaBeHecTBO  J(X)  f(X).
1) [-4:-3] [-2;1] 2) [-3;-2] [1:3]
3)[-4-31 [-21] {3} 4)I[13] [3:5]

Ha pucynke nzo6paxxennl rpaduku QyHKIIHMA

y=f(x) u y=g(X), 3a1aHHbBIX Ha MpoMexKyTKe [-7;8].

VKaXHUTE T€ 3HAYEHHS X, I KOTOPBIX
BBINOJHAETCS HepaBeHcTBO  J(X) > f(X).
1) [-5:7] 2) [-5:2]

3) (2;7) 4) (-5;2)
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15.

16.

17.

18.

19.

20.

Ha pucynke nzo0paxenbl rpaduku QyHKIHi
y=f(x) u y=g(X), 3agaHHbIX Ha MpOMEKyTKe [-7;6].
YKaXuTe T 3HAUCHUS X, JJIT KOTOPBIX
BBIMTOJIHsIETCS HepaBeHCTBO  §(X) > f(X).

1) [-4;0] [2:4] 2)(-7;-4) (0:2) (4:6)
3) (400 (24) 4) (-4:4)

Ha pucysnke nzo6paxens! rpaduku GyHKIMHA
y=f(x) u y=g(X), 3agaHHBIX Ha MpoMexKyTKe [-7;7].
YKaxXuTe T 3HAYCHHS X, JUIT KOTOPBIX
BoIMoTHsIeTCs HepaBeHeTBO  f (X) < g(X) .

1) (-6;5) 2) (-6;-1) (-1,5)

3) [-6;-1] [-1;9] 4) (-7;-6) (5;7)

Ha pucynke nzo6paxxensl rpaduku QyHKITHIMA
y=f(x) u y=g(x), 3amanubIX Ha poMexyTke [-7;7].
VYKaXuTe T€ 3HAUCHUS X, I KOTOPBIX
BbINOJIHSACTCS HepaBeHcTBO  J(X)  f(X).

1) (-6;5) 2) (-6;-1) (-1;5)

3) [-6;-1] [-1;5] 4) [-7;-6)  (5;7]

Ha pucynke nzo0paxken rpaduk GyHKIIUU

y=f(x), 3amannoit Ha mpomexxyTke [-7;4]. Ykaxute
T€ 3HAYCHHS X, JJIST KOTOPBIX BBITTOJIHSICTCS
nepaBenctBo  f(X)—x <0,

1) (-4;3) 2) (-4, 4)

3 [7-4) (34] 4) (-7 4)

Ha pucynke nzo0paxen rpaduk GyHKIUU

y=f(x), 3agannoi Ha mpomexxyTke [-7;4]. Ykaxure
T€ 3HAYCHHS X, JJIS1 KOTOPBIX BBITOJHICTCS
nepasencrso  f(X) —x.

1) [-4.3] 2)[1;4)

3) [1:4] 4) (-7;1]

Ha pucynke nzo0paxen rpauk GpyHKIUU
y=f(x), 3agannoi Ha mpomexxyTke [-7;4]. Ykaxute
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T€ 3HAYCHUS X, IS KOTOPBIX BBITOJHSICTCS
HepaBercteo f(X) 3.

53

1) [4:6] 2){-5} [4;6]
3) [-5:6] 4){-5} (4;6)
Ne 1 2 3 4 ) 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
BOIIPOCAl
OtBer | 2 4 4 3 2 1 3 2 2 3 4 1 3 4 3 2
No 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
BOIIpOCa
Otger | 1 1 3 2
box YpaBHeHHS U HEPAaBEHCTBA
Tema OO6uIMe npueMbl pelieHus ypaBHEeHHi
1.Haiiure cymmy KopHel ypaBHeHust  x° +2x% -9x —18 = 0.
1)-2 2) -8 3) 2 4)8
2. Haiinure cymmy kopHeii ypasnenuss (x—5)v2x-3=0.
115 2) 8 3)85 4) 6,5
3. Pemmute ypasuenne 8 3 —31 =45,
1) 4 2) 12 3)2 4)8
4. Haitnure cymmy KopHeii ypapuenus  10gs x logs (x+1)—logs x =0,
1)1 2)3 3)5 4) 6
5. Pemnte ypaBHeHue 2C0S° X+ 2sin? xcosx =1.2
i T T T
Di—4mnn zZ 2)t—+2mn Z 3t—+n Z AHt—+2mn Z
3 3 6 6
6. CKOIIbKO KOpHEH nMeeT ypaBHenue: x*+9x*+4=0,
1)2 2) HU 00HO20 3)4 4)1
7. Pemure ypaBHeHue 28/x =3- xx/; :
1)1 2) 2 3)3 4)8
8. Haitnure cymmy kopHeit ypaBHenust 64* 15 8* +16=0.
1)12 )t 3) 15 )1t
3 3 3
9. Pente ypasuenne g2 x—2Ilgx—3=0.
1) 100 2)1 3)0,1 4) 10
10. 26ps?x+5c0sx+2=0,
1, BRUILTE YpasHgiite ) 260" X1 o00s¥+230 -k on z 4+ Tomn  Z
S +—+ T—+ —

3 3 6 6



11. CKOJILKO KOpHEN umeeT ypaBHenue  /2x4 +194 = x? + 13,
1)4 2) 2 3)1 4) Hu 00HO20
12. Yxaxkurte MpoMeXyTOK, KOTOPOMY MPUHAJICKUT KOPEHb YPABHEHUS

N8 —x=x-2.

IYNCIENY) 2) (0; 5) 3) (5; 50) 4) (50;100).
13. Pemure ypaBHenue [~ 1=14,
1) 1+log7 2 2) 2+log7 2 3)3 4) 1+logr 14

14. Haiizure cymmy xopueii ypasuerus 109, (2+x)+log, (5+4x)=0,
3 3

1)-1,25 2) -3,25 3)-1 4) 1
15. CKOJBKO LEJIbIX KOPHEH UMEET YpaBHEHHE

: TT T T
2sin x+— — 17 =0 Haorpeske _ T ¢
22
1)4 2) 2 3)1 4) Hu 00HOo20

16. Ha pucynke nzo6paxeH rpapuk QpyHKIMU
y=f(x). HaifiuTe KOJIMIECTBO IEIBIX KOPHEH
ypaBuenus f(x)=0.

1)1 2) 6 3)7 4)8

17. Ha pucynke nzo0paxeH rpaduk QyHKIIUU
y=f(x). Haitnnte KOIMUYECTBO ICIIBIX KOPHEH

ypasuenus f(x)=0.
1)3 2) 4 3) 2 41

18. Ha pucynke nzo0paxen rpaduk QyHKIUN
y=f(x). HaitinuTe KOIMUYECTBO IEIIBIX KOPHEH
ypaBuenus f(x) - 3= 0.

1)1 2) 4 3)3 4)0

19. Ha pucynke nzo0paxen rpaduk QyHKIUN
y=f(x). HaiinuTe KOIMYECTBO IIEIIBIX KOPHEH
ypaBuenwust f(x)+2=0.




1)3 2)5 3) 4 4)1

20. Ha pucynke nzobpaxker rpaduk GyHKIIN
y=f(x) —x=0.

13 2) 4 3) 2 41

Ne 1 2 3 4 S 6 7 8 9 11011 12 | 13| 14 | 15 | 16
BOIIPOCA]

OtBer | 1 4 3 3 2 2 1 4 3 1 1 2 4 3 4 2

Ne 17 |18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
BOIIPOCA|

OtBer | 1 3 3 2

biok YpaBHeHUS U HEPABEHCTBA

Tema HepaBencrBa

1. Pemure HepaBeHctso 51 >0,2,

1) (oo 1) 2) (0; +o0) 3) (~0; 0) 4) (1; 0]
2. Pemnure HepaBenctBo  10g,s (3—2x) 1.
1) (-00:1,25] 2) [1,25:1,5) 3) (o: 15) 4) (0; -1.25]
x+6

3. PemmTe HEpaBEHCTBO (5x 1 0)( ‘- 5)

1) [-6;-2)u(5;+0)  2) (0;-6) (-2;5)  3) (-6;-2] U[5;+x0) 4) (x0-6]\A-25)

4. Pernte HEPABEHCTBO 0,22 >5,
1) (5 2) 2) (1; +oo) 3) (=0 1) 4) (~0; 0]
5. PernTe HEpaBEHCTBO log, (x-5) 1.
1) (7;+) 2) [5;7) 3)(0; 7) 4) (5; 7]
(x-2)"(x—4)
6. YKaxuTe KOJIMUECTBO IEJIBIX PEIICHUI HEPaBEHCTBA 12 <0
1) 4 2)5 3)3 4) 2

7. Pemmte HepaBenctBo 1,255 1,
1) (0, 0) 2) (5; +o) 3) (~0; 9] 4) (0; +0)
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8. Pemmute HepaBenctBo  10g,5 (2x+1) log,s (1-X).
1) (x0;-05) 2) (-0,5; 0] 3) (-0,5;1) 4) (=0; 0]
(1-x)(x—4)
9.P :
CIIMTE HEPABCHCTBO (x N 5)
1) (o0; -9)VIL; 4] 2) (05 BV 4] 3) (-5, 1]Ul4; +0)  4) (-5; 1)U(4; +)
1 x+2
10. PemmnTe HEpaBEHCTBO Py 4.
1) (o0; 4) 2) (-4; +o0) 3) (oo 4] 4) [4; +o0)
11. Pemure HEpaBEHCTBO: log, (2 - X) > g -
1) 8 4
(~o0; 1,75) 2) (1,75; +x) 3) (1,75; 2) 4) — _
3
12. YkaxuTe MHOKECTBO PEIICHUI HEPABEHCTBA x7— 0 —2.
-7 —x
DEe 0] 220 TU(Ti+0) 3 (o WJAT +) 4 [20;-D)
13. Pemmte Hepaenctso 0,2 254 0,4,
1) (0 5) 2) (-5; +0) 3) (=03 9] 4) [5; +0)
14. Pemnre nepasencreo 109, (2—-x) 2.
2
1)(0; -2); 2)[-2; 2); 3) (-o0;2]; 4) [2; +o0).
(1=x)(x=4)
15. BerarcnuTe CyMMy BCeX HaTYPaJIbHBIX PEIICHHU HEPaBEHCTBA (x+6) 0
X+ '
15 2) 11 3) 10 4) 3
16.Haitnute cymMMy BCex IENbIX PEIICHUH HEPaBEHCTBA 0,309 1 0,
1) 14 2) 8 3)-14 4) 12
17. Pemute HepaBenctBo 1095 (1-0,5%) > -3,
1)(0; 2) 2) [-14; 2] 3) (-14;2) 4) (-14; +x)
18. Ykaxxute MHOXKeCTBO perrennid HepaBeHcTBa: (11 - x)(4+ x)(2x+5)>0.
D :-4)o(2,5:11) 2) (- HAJol25:1])
3) (4;-2,5)0(11;+ ) 4) (-4;25)u(11; + )

Ne 1 2 31 4|5 6 7 8 | 910 (11|12 | 13|14 | 15| 16
BOIIPOCA
Otser | 2 2 1 3 1 1 3 2 1 3 3 4 | 4 2 3 1

No 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
BOTIPOCA
OtBer | 3 1




Tect 13. «IlonsTue pynkuuu. O6acTh onpeneaeHuss PyHKIMMI.
Bapmanr 1.
1. ®ynkuns 3agana Gopmymnont  f(X) = 4x*+8.  Haiimure f(-2).

1) 24; 2) 0; 3) §; 4)-8.
2. 3amana pyukius y=2"1, [Ipu KaKOM 3HaYECHUU X 3HAUYEHHE QYHKIMU PaBHO 87
1) 4; 2) 27; 3) 8; 4)3.
3. Ha kakom rpaduke uzobpaxxena GyHkuus y= x2?
1 5 A 2) A 3) ; 4 4) ] A
\
Emmmme s pamuniillann= = nanns S
4. I'paduk kakoit GyHKIIMK U300paKeH HA PUCYHKE? M
1) y=(x+3)%>-2; 2) y=(x-2)>+3; t -
3) y=(x-3)%-2; 4) y=(x+2)*+3. X
5. Haiinure o6nacts onpenenenus GyHKmun y=x3-3x>+7.
1)(0; 0); 2) (00; +0); 3) (-o0;71; 4) [7; +o0):
o 2x 18
6. Haitnute oO6macTh onpeneneHust yHKIUA y = c
—X
1)(o0; S)AB; +o9); 2) (o0} IrAI; +o0); 3) (05 H)U5; o), 4) (5; 9]
7. Haitnute o6macTh onpeneneHus GyHKIUU  y = /0,25 - (2*2 )’”1.
1)(e0; 0); 2) (-o0; +o0); 3) (o0;-2l; 4) (0; +0).
8. Haiimure o6nacts onpenenenus Gynkiuuun  y =0, 4
1)(0; 1); 2) (00} +o0); 3) (0;0] [ +0); 4) (000 AL; +o0).
9. Haiigute obnacth onpenencuus GyHkuun y=Ilogs(X-3)-10gs(3x+4).
4 4
1)(0; 3); 2) - 5;3 ; 3 - ;—5 ; 4) (3; +o0).
10. Haiimure obmacth onpenesicHust GyHKIUA Y =2Sinx.
1)(-2; 2); 2) [-1;-1]; 3) (o0} +o0); H-2; 2]
11. Haitnure obnacTs onpenenenus Gyaknun y=5arcctg 3x
DI-3; 31; 2) [-5;-115 3) (o0; +o0); A[-5; 5].
. 3
12. Haiinute o0nacTh onpeneneHus GyHKINH,
3aJJaHHOW Ha PUCYHKE.
D21 2441 )20 4)[49). AT
13. Hatigure 06J1aCT;, onpeneneHus: QyHKITUN D 11 ¢
(1-3x)
y=2logyy ———
1 1 12 2 12
) - 25 2 -2 203 - - 48 I
3 3 35 5 35
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14. Ha KakOM MHO>KECTBE COBIAAIOT PyHKIMH y=2 *m Y= T ?
- X
1) (0; 1); 2) [0; 1); 3) (030} AL; +0); 4)(1; +o0).
Tect 13. «IlonsaTne pynkuuu. OdJaacTh onpeneseHuss GyHKIUum».
Bapmanr 2.
1. ®dynknus 3anana opmyoit  f(x) = 5logs(x+1). Haiigure f(80).
1) 135; 2) 15; 3) 45; 4)20.
2. 3apana yHkius y=+/2x—1. [Ipu KakoM 3HaU€HUH X 3HAYEHUE PYHKIIUU PaBHO 37
1) 4; 2); 3) 5; 4)6.
3. Ha kakoM rpaduke nzo0pakeHa QyHKius y=x ?
1) i 2) ‘ 3) 4)
Y i il
T BN d - H1 =
0 % i H B AR it
4. I'paduk kakoit GyHKIIMK U300paKeH HA PUCYHKE? 44
1) y=(x+3)%>-2; 2) y=(x-2)>+3;
3) y=(x-3)%-2; 4) y=(x+2)*+3. N It >
5. Haligute obnacts onpeneneHus GyHKuun y=x*-6x>+14.
1) (0;14];  2) [14; +o0);  3) (05 0); 4) (ro0; +00).
6. HaiimuTe oOacth onpeneincHus GyHKIUN Y = S _118
X+
1)(o0; B)E; +00);  2) (0} Ly AL; +o0); 3) (005 -1 +o0);  4) (-1; 6].
1 x
7. Haitnute oOmacTs onpeneneHus QyHkun V= E— (0,5)1 :
1)(0; 0); 2) (-00; +o0); 3) (=0} 1J; 4) (0; +0).
8. Haitnure o6nacts onpenenenust pyHkimu  y =0, 4o
1)(0; 3); 2) (ro0; +oo); 3) (o0i2]3; +oo); 4) (00:3)AS3; +o0).
9. Haitnure obmacth onpenencHus GyHkuun  y=log,(4-X)-10gz(2x+1).
1 1
1)(-00; 4); 2) - E;4 : 3) - ;—E : 4) (4; +x).
10. Haiinure obnacTs onpenenenus GyHKun —y=21gx.
T T
1)(-nk; 7k), K Z; 2) ;ﬂk; +Jéck,k Z : 3)(co0; +0); 4(0; 7k), k  Z.
11. Haiinute obnacth onpenesieHus: GyHKIUU Yy=5arccos 3xX
DI-5; 515 2) [-1;-1]; 3) (o0} +o0); A[-3; 3.
12. Haiigure ob6nacts onpeaenenus GyHKIUH, -+
3aJJaHHOW Ha PUCYHKE.
1) (-2; 1I; 2) [-5; 4); > S
3) (-2; 1); 4) (-5; 4). -+
13. Haiigute obmacthb onpeeneHus GyHKITUH 4




yoalog, X D =185 2 -13 3) (53 43 +o§)9
0.71+2x 2 2
14. Ha KakoM MHOYKECTBE COBIANaroT pyHkimu y = 0,509 @xx ) u y=2x-x%?
1) (0; 2]; 2) (0; 2); 3) (-0;00A(2; +o0); 4)(2; +o0).
OTBeTHI:

Bappaur| 1 | 2 | 3 | 4 | 5 | 6 | 7| 8| 9|10 11| 12 | 13 | 14

1 1 1132|142 )| 4] 3 3 4 3 1

|

2 4 132|143 |14, 2 2 4 2 1 2

Tecr 14. «O0sacTh 3HaAYEeHUI QYyHKIMI»

Bapuanr 1
1. Haiigure o6nacts 3HaueHni QyHkimun  y=2x3- x+135.
1)(<0; 0); 2) (~00; +00); 3) (-o0;15]; 4) [15; +o0).
2x —18

2. Haitnute o6macTh 3HaUueHUS QYHKIIUA Y = c
-X

D(e0; OAG; +0);  2) (003 PAG; +o0); 3) (o0 BYA5; +0); 4) (0 -2)A(-2; +o0)

JA

3. dynknusa y =f(x) 3agaHa rpaduKoM

Ha otpeske [-5;3]. Ykaxute odmacTh VEf(X)
ee 3HAYCHHIA. \ :
1) [0;3]; 2) [-2;2]; \ T X
3) [-2;3];  4) [-5;3].
4. Haiinure o0nacTh 3HAYCHUN PYHKIMH Y = 2\Jx — 4.
1)(0;+0); 2) (-00; +o0); 3) [-4; 2]; 4) [-4; +0).
5. Haiinute o6macth 3HaueHui GyHKimu y =2 e* +5.
1) (5;+0); 2) (~00; +o0); 3) [0; 5]; 4) [5; +0).
6. Haiimute obmacts 3HaueHuit pynkuuu y =3l0g2 X —4 .
1)(0;+00); 2) (00; +00); 3) [-4; 3], 4) [-4; +x).
7. Haiimute o6macth 3HaueHuii GyHkimn y = 2 —4Sin5x.
DI-5; 5]; 2) [-1;1]; 3) [-2; 6]; 4) [-2; 41
8. Haiinure o6nacth 3HaueHuid pyHKIuA Y = _arccosx—4.
T
DIO; 4]; 2) [-7; -11; 3) [-m; 4) [-4; 21
9. ®ynkmus y =f(x) 3amana rpadpukom
Ha PUCYHKE. YKaXXuTe 00JIacTh
€€ 3HaYECHUM. I -
1) (-o0; 0); 2) (-o0; +o0); 1 c
3) (o0; O)A0; +0); 4 (0; +o0).
—2+x2 \

10. Haiinure oOnacTh 3Ha4eHUH QYHKIUK YV = g



4 9
1) (0; +o0); 2 %5 3 % 4) (ro0; +o0).
11. Haiigure obnacts 3HaueHuii GpyHkimun  y =109, (20 + 4x + x2).
1)(0;+0); 2) (-o0; +o0); 3) [4; 2I; 4) [4; +o0).
12. Haiigure o6nacTs 3HaueHuid pyHKIMH ~ y =5— 324,
1)( -00;+00); 2) [0; +0); 3) (0; 5); 4) (5; +0).
3 2
13. Haiinure obnacTh 3Ha4eHW QyHKIMKM YV = __arcctgx
T
1) (0;9); 2) (-3;3); 3) (0; 3); 4) (9; +0).
Tecrt 14. «O0sacTh 3HAYEeHNH PYyHKIIHN
Bapuanr 2
1. Haiinure oOnacth 3HaueHnil Qyukuuu  y=>5x3— x>+15x-1.
1) (ro0; +o0); 2) (0; 0); 3) (0 1; 4) [1; +e0).
x-18

2. HatimuTe 00acTh 3HaUYeHUS QYHKIUNA ) =

1)(e0; O} A(18; +00); 2) (0; O)AO; +20); 3) (e0; 18)A18; +o0); 4) (o0; L) AL; +20)

VA

3. ®ynkuusa y =f(x) 3agana rpadukom

Ha oTpe3ke [-3;4]. Ykaxkute 00aacTh it

€€ 3HAYCHUM. '\ R

1) [-3:4]; 2) [0; 4]; 01 >
3)[-2;3]; 4 [-2:4]. ~
4. Hatiqute oOnacth 3HaueHUM pyHKkuun y =1— 2\/; .
1)(0;+o0); 2) (-o0; +00); 3) (~0; 1]; 4) [1; +o0).
5. Haiigure o6nacts 3Hauenuii pynkuun y =2 0,51 -15,
1) (-15;+00); 2) (o0; +o0); 3) (0; -15); 4) (0; +x).
6. Haiimute obmacts 3HaueHuit pynkunn y =12logz X + 4 .
1)(0;+o0); 2) (-o0; +00); 3) [4; 12]; 4) (4; +o0).
7. HalimuTe oOmacth 3HaueHuil GyHKmn y = 2 —4tg2x .
DIO; 2]; 2) [-1; 1]; 3) [-2; 2] ; 4) (-00; +o0).
8. Haiigute 06macth 3HauCHMA GyHKIUH -V = _arcsinx—3.
T
2 2
) -—-3--3,; 2) [-4; -11; 3) [ 7/ 4) [-4; -2].
T T
'u\

9. ®dynkmus y =f(X) 3amana rpadpuxom \

Ha pUCYHKE. YKaxuTe 00J1acTh \

€€ 3HAUCHMM. g

2 4

1) (o0} DrAL; +o0); 2) (~o0; +o0);

3) (1; +o0). 4) (~0; 0)(0; +o0). X
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V-1
10. Haiiqute obnacth 3HaueHUN GyHKIMK YV = E
1) (05 +o0); 2)[0;2]; 3)(0; 2]; 4) (ro0; +00).
11. Haitnure o6nacth 3HaueHud Gynkumn — y = log,, (x? +4x+9) .
1)(-003-7]; 2) (0; +0); 3)(o0; -1; 4) [-1; +o0).
12. Haiigure o6iacTh 3HaueHuid pyHKun ~ y =1— 524,
1)(L;+0); 2) (05 +o0); 3) (-o0; -5); 4) (07 1).
13. Haiimute o6nacts 3HaueHuit GyHkuun Y =~ — arctgx —1.
T
DI-1; 2; 2) [-1; 27-1]; 3) [-1; 2], 4) (o0; +o00).
OTBeETHI.
Bapuant | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
1 2 4 3 4 1 2 3 4 3 3 4 3 1
2 1 4 4 3 1 2 4 4 1 3 3 4 2

Tect 15. IkcTpemymbl. HauboJibiee (HanMeHblIlee) 3HaUeHHe QYHKITUM.

BapuanT 1 311

1. I'paduk PyHkimu y=f(x) nu3o0paxeH Ha PUCYHKE.

VYkaxxkute HanOoJIbllIee 3HAYCHUE dTON PYHKITUN

Ha oTpe3ke [a;b]. / 4

\ 4

1) 2,5; 2) 3; 3) 4; 4) 2.

2. y“

N,

-

CKOJIBKO TOU€K MUHHUMYMa UMeeT (QyHKITUS?

"
\~
i \ 4

=

3. B kakoii Touke GpyHKIUs y= -3x2+12x -5 npuHUMaeT HauOOJIbIIEE 3HAUCHHUE?

1) 5; 2) 6: 3) 4; 4) 10.

Ha pucynke nzo0paxen rpaguk GpyHkuun y=f(x).

1) -4; 2) -2; 3) 4; 4) 2.
4. dyukiuu y=f(x) 3agana Ha otpeske [a;b]. \ vt | y. i\
Ha pucynke nzo0paxken rpaduk ee mpou3BOIHON [ IRVALY \7
y=f""(x). UccnemyiiTe Ha SKCTPEMYMBbI f -
dbynkuuio y=f(x). B orBeTe ykaxkure koauuecto  |d| X
TOYEK MUHHMYMa. u \i
1) 6; 2) T, 3) 4; 4) 5.
5. HaiinuTe HauOoublee 3HaUeHUE PYHKIUH = -2x°+8x -7,
1) -2; 2) T, 3) 1; 4) 2.
3
6. Haiinqute HanMeHbIee 3HaYCHHE PYHKIH ) = %— 2x2 +3x+ 3 Ha OTpeske [0;4].
1) 2. 2)3; Ot 9-2.
3 3

. 1
7. Haiinqute HanMeHbIlee 3HaueHue pyukimn  y=|2x+3|-_.
2



1)-3. 2)0; 3L -t
2 2 2

8. [Ipu kakoM 3HaueHHUH mapamerpa p GyHKuUs y={/5+ px+2x? UMeeT MUHEMYM
B TOuke x,=1,57

1) 5; 2) -6; 3) 4; 4) 6. 1
9. Vkaxkute HanOob1Iee 3HaUeHUE QYHKIMU )=f(X), £
rpauK KOTOpoil H300pakeH Ha PUCYHKE. \L 4
0
1) 2,5; 2) 3; 3) -3; 4) 0. 1

10. Haiigure HanGonbinee 3qauenue Gyakuun  y=Ilg(100 —x?).
1) 10; 2) 100; 3) 2; 4) 1.

T
11. Haiigure HanMenbliee 3HaueHue Gynkuuu y=2sin X+ 3 -1.

1) -1; 2) -3; 3) -2; 3 4)-".
Tect 15. IkcTpemymbl. HanboJibiee (HanMeHbIliee) 3HaueHue GyHKIUM.
Bapmunanr 2 >y
1. I'paduk QyHkimu y=f(x) u3o0paxeH Ha PUCYHKE. N
VYkaxkute HauMeHblIee 3HaYeHUE 3TON (PyHKIIUN / \1
Ha oTpe3ke [a;b]. la AR R

L 0 A\l I
1) 0; 2) -4,5; 3) -2; 4) -3,
5 \
2. 17 1 u Ha pucynke nzo0paxen rpaguk GyHkuuu y=f(x).
CKOJIBKO TOUYEK MaKCUMyMa UMeeT (PyHKuus?
C |
x| 1) 5; 2) 6; 3) 4; 4) 1.
y

3. B xakoii Touke QyHKIMs y= 2x°+24x -25 npruHUMaeT HauMEHbIIEe 3HaYEHHE?

1) -4; 2) -2; 3) -6; 4) 6.
4. ®dyukiuu y=f(x) 3amana Ha oTpe3ke [a;b]. f\ y“ &

Ha pucyHnke nzo0paxeH rpa@uk ee npou3BOAHON ||
1 \ f

y=f""(x). UccrnenyiiTe Ha SKCTPEMYMBI

¢yHkHIo y=f(x). B oTBeTE yKa)KUTE KOJIMUECTBO

TOYEK MUHHMYMa. g

1) 6; 2) 4; 3) 7, 4) 5.
5. Haiinute HanGonbiuee 3navenne GyHxuun y= -3x2+12x -7.

1) 5; 2) T, 3) 1, A 4) 2.

< W

N ==
-]

y=x+

6. Haiinure HanOobIiee 3HaYCHUE (QYyHKITUH — Ha otpeske [-3;-1].
x

-4, 2) -5; 3) -1; 4)-a.
3
7. Hatinute HanMeHbllee 3HaYeHUE QyHKImu ~ y=|2x-7| + 3.



-’ 2) -2 3)3; 1) 5.
2

8. IIpu KaKkoM 3HaYeHnu mapamerpa p QyHKImsa y=3/7 — px+6x? umeer MUHUMYM

B TOYKE X,= -2 ?
1) -24; 2) -6; 3) -12; 4) 6.
9. Vkaxxute HauMeHblIee 3HaueHue PyHKIuu y=f(x),

a
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rpaduK KOTOpoi N300pa’keH Ha PUCYHKE. E 4
\I0 _
1) -1,5; 2) -1; 3) -3; 4) 0. -
10. Haiinure nanbonpiuee 3HaucHue Qynkuun  y=logiy (121 —x?).
1) 11, 2) 121; 3)1, 4) 2.
1L Haiinute Hanbosbiiee 3HaueHne PyHKIUU y=2cos 2+ +3,
6
1) 5; 2) 3; 3)2; 4",
3
OTtBeTHhI:
Bappanr| 1 | 2 | 3 | 4| 5|6 | 7|8 | 910|111 | 12 | 13 | 14
1 2 (1143|3142 1 3 2
2 31 2| 3] 2 1143 ] 1] 3 4 1
biok DOyHKIUU
Tema IpousBoanas pyHKuumn
1. Haiiaure ipousBoaayro GyHKIuM y = €*- X',
8
N y=e"-7x5; 2 y=e¢ —%; Jy=e —x5; 4 y=x et +7x5.
2. Haiinute mpou3BoaHyt0 GyHKIMH Y = e* — SiNnX,
1)y =e*+cosx; 2)y =e°-Ccosx; 3)y =%eX-cosx; 4)y = e*-Ccosx.
3. Beiuucnure 3HaueHre Nporu3BOAHON GyHKIHUU )y=3e*+C0S2X B Touke X,=0.
1) 3; 2) -1; 3) 1; . 4) 2.
4. Beruncnute 3HaYCHUE MPOU3BOIHON QYHKIIUU Y= A 1 X_ B TOYKE X,=2.
8 4 2
1) 11,5; 2)10,5; 3) 11, 4) 9,5.
5. BBIYHCIIUTE 3HAYEHHE IPOU3BOAHON QYHKIMKH y=e*SinX + X2 B Touke Xo=0.
1) 0; 2) 1; 3) 2; 4) 3.
3)

6. Haitnure y'(1), ecnmu y(x) = ;+ 4e* |
1) 9; 2) -5 +4e; 3) 5; 4) 5 + 4e.
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/. Haiiqute npou3BoHy0 GYHKIMHU y = X + SINX B TOYKE Xq =Tt.

1) L, 2) 21+ 1, 3) 2n-1; 4) 2.
. T
8. Beruucnure 3HaYeHHE TPOU3BOAHON (DYHKIIMK Y = COS2X + 4X B TOUKE X,= _._
2
1) 2; 2) -2; 3) 4; 4) 0.
3xt 32
9. Boruncnure 3Ha4yeHUe NPOU3BOIHON PyHKIIMH Y = o 2 + 2X B TOUKE X,=2.
1) 10; 2) 12; 3) §; 4) 6.
3
10. Beruuciaure 3HaueHUE TPOU3BOIHON PYHKIIUU )= x? - In2x B TOUKE X, = 2.
1) 3; 2) 4; 3) 2; 4) 1.
11. HaiiguTe mpou3BOIHYIO QYHKIIMH Y =€ X2
1) y'=-e*-14x5; 2)y'=-ex=";  3)y'=-ex-2x8; 4) y'=e*-14x8,
4
12. Haiijure npou3Boanyro QyHKIun  y=4x3+ e ~*,
1) y'=12x*+e™; 2)y'=12x—e™~; 3)y'=x*-e™ 4) y'=12x%— xe *1,
13. Beruncinure 3Ha4€HUE MPOU3BOAHON QYHKIMKM y=5- x° B Touke x,=1.
1) 0; 2)4; 3) In5 -1; 4) 5(In5 -1).
sin x
14. Beruncnute 3Ha4€HUE TPOU3BOAHON QyHKIMU )V = Iny BTOUKE X, =e.
ecose—sine sine—ecose
1) sine; 2) COS €; 3) e 4) e
15. BolumcianTe 3Ha4eHNE TPOU3BOIHOM PYHKIUKM = -5x3+ 25x2 — 24X +23 B TOUKe
X, = 1. 1) 15; 2)11; 3) 17; 4) 9.
16. Haiigute 3HaueHne mpou3BoAHON GyHKIIMKA y = 5C0S X — 7X B TOUKe X,= 0.
1) -14; 2) -7, 3) -9; 4) -2.
1 X
17. Haiigure npousBoaayro Gyukmua Y = —— X€ .
X
1 1 1 1
1) —e* —xe" +__ . xet —et —__ —xe' —__ —xe —ef ——
xZ ’ 2) x2 ’ 3) x2 ’ 4) xz .
18. Haiiaure npoussoauyro Gpynkuun  y = x3Inx+1In5.
1
1) 2 +3Ix+1;  2) 3¢ Inx— x2: 3) 3x2Inx + x2; 4) X°Inx+_.
5 X
19. Haiinure mpou3BoiHy0 QYHKIUU ) = (2x - 3)2 +Inx.
1) 4x—6+£; 2)(2x-3)2+i; 3)8x—12+£; 4)4x—6-£.
X X X X
20. Haiture nponsBoauyro GyHKIMH y = Sin eX— 9x3,
1) cos e* — 27x?; 2) e¥cose*—27x%;,  3)eX¥lcosx—27x%;  4)e*cos x —9x2,

21. Beraucnure 3HaYeHUE MPOU3BOAHON QYHKIIUA ) = 32 —124/x B TOUKE Xx,= 4.



1) 21; 2) 24; 3) 0; 4) 3,5.

22. Beruucnure 3HaueHHe npon3BogHON GyHKmU Y = IN(2x+11)+ 5X B Touke x,= -5.

1) 7, 2) -25; 3) 6; . 4) 1.
_ 2
23. BBIYKMCINTE 3HAYEHHE TPOU3BOAHON QyHKIMH Y ~ Etg(4x —m)—3€? +m
B TOUKE X,= __. 1) 2; 2) 4; 3) -2; 4) E
4 2

. - 3
24. BplupcUTE 3HAYEHNE TPOU3BOAHON QyHKIM Y = 4SIn 2X + En — 2% +m

65

T
B TOUKE X,= __ . 1) 1; 2) 2; 3) 0; 4) 4.
2
Ne 1 2 3 4 5 6 7 8 9 110 | 11 | 12 | 13 | 14 | 15 | 16
BOITPOCA,
Otser | 1 2 1 2 2 2 3 3 2 2 1 2 4 3 2 2
2Ne | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32

BOITPOCA

OtBer | 4 3 3 2 1 1 1 3
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Kpumepuu oyenku ycmuuvlx onpocoe, RUCbMEHHBIX ONPOCO8, CAMOCHOAMENbHOU PAdombl

OcHoBHBIMU (pOopMaMU MPOBEPKU 3HAHUKW M YMEHHH OOyYaronuxcs MO0 MaTEeMaTHUKE SIBIISIOTCS
IINCBMCHHAsA CaMOCTOATCIIbHAsI N KOHTpOJIbHaSI pa60Ta. HpI/I OILICHKE IIMCBMCHHBIX U yCTHbIX OTBCTOB
MIpPErnoiaBaTellb B MEPBYI0 OYEPE]b YUYUTHIBACT MOKa3aHHBIC OOydJarommMMcs 3HaHUS U yMeHHs. OleHKa
3aBHCHUT TAK)KE€ OT HAJIMYMS U XapaKTepa IMOTrPeIIHOCTEH, JOMYIIEHHBIX 00yYatOIMHCS.

Cpenu mOrpentHoCcTe BBIACISAIOTCS OMMOKK M HeAouyeThl. [lorpemHocTh cunTaeTcs ONIMOKOMH,
€CJIn OHa CBI/II[GTCJIBCTByCT O TOM, YTO y‘IGHI/IK HE OBJIaacil OCHOBHBIMHM 3HAHHUAMH, yMeHI/ISIMI/I,
yKa3aHHbBIMH B Tporpamme. K HemodyeramM OTHOCATCS TOTPEIIHOCTH, CBUICTEIBCTBYIONIUE O
HEIOCTaTOYHO IMOJHOM WJIM HEAOCTATOYHO NMPOYHOM YCBOCHHU OCHOBHBIX 3HAHHUH M YMEHHH WM 00
OTCYTCTBHM 3HAHUH, HE CUYHMTAIONIUMXCS B IMpOTrpaMMe OCHOBHBIMH. HemoueramMu TakKe CUHTAIOTCS:
HOI‘peH_IHOCTI/I, KOTOpre HEC HpI/IBeJ'H/I K HCKaXXCHHUIO CMBICJIA, HOHy‘-IeHHOFO y‘IeHI/IKOM 3aJaHuA HUIIN
croco0a €ro BBITMIOJHEHHUS; HEaKKypaTHas 3allich, HEOPE)KHOE BBIMIOJHEHHUE YepTexka. [ 'paHuia mMexmy
OIMOKaMU M HEJOYETaMH SIBIIICTCS B HEKOTOPOH cTereHW YCIoBHOH. [Ipu ogHMX OOCTOATEIhCTBAX
JIOTIYIICHHAss 00yYalolMMUCS MOTPEIIHOCTh MOKET pacCMaTpUBATHCS MPENoJiaBaTesieM Kak OIIuOKa, B
JIpyroe BpeMs U IpU JpyruX 0OCTOATENbCTBAX — KaK HEJIOUeT.

3amaHust Il YCTHOTO M IMHUCBMEHHOTO OmNpoca OOyYaloIIUXCS COCTOAT M3 TEOPETUYECKUX
BONPOCOB M 3amad. OTBET Ha TEOPETHYSCKHA BONPOC CUHUTACTCS OE3YyNPEYHBIM, €CIH TI0 CBOEMY
COJIEPKaHUIO MOJIHOCTHIO COOTBETCTBYET BOIPOCY, COACPIKUT BCE HEOOXOAUMBIE TEOpETUUECKUE (PaKThI U
060CHOB3.HHBI€ BBIBOAbBI, a €TI0 H3JOXCHHUEC U IIMCBMCHHAs 3alluCh MaTEMaTHU4YCCKU FpaMOTHI)I nu
OTIIMYAIOTCS TTOCIEA0BATEIBHOCTRIO M aKKYpaTHOCThIO. Pelienue 3aiaun cuutaercss 0e3ynpeyHbIM, ecliu
MIPaBUJILHO BBIOpaH CIOCOO perIeHus, CaMO PEIICHHE COMPOBOXKIAETCS HEOOXOUMBIMU OOBSICHEHUSIMU,
BEPHO - BBIMOJHEHBl HYXXKHBIE BBIUMCICHHUS U MpeoOpa3oBaHUs, I[IOJIYyYeH BEpHBIA  OTBET,
MOCJIEIOBATEIBLHO U aKKYPATHO 3aIIMCaHO pEIICHUE.

B ocHOBY kpuTepreB OIEHKH yueOHON AESITeNbHOCTH 00YyYaIOIIUXCs MOJ0XKEHBl 00bEKTUBHOCTh
U equHblil moaxon. Ilpu maTubaninbHON cuUCTeMe OLEHWBAHUS JJIS BCEX BHIOB pPabOT yCTAaHOBJIICHBI
o0IIeTUTaKTUYECKUE KPUTEPHUH.

OTMeTKa «5»:

1. 3HaHuA, TOHMMAaHUs, TIAYOMHBI YCBOCHHS OOYdYaIOIIMMCS BCEro o0beMa MPOTrPAMMHOIO
Marepuania.

2. YMeHUs BBIICNATH TJIABHBIE MOJIOKEHHS] B M3YYEHHOM MaTepuaie, Ha OCHOBaHHH (DAKTOB U
HpI/IMCpOB O606IIIaTI>, J€JIaTh BBIBO/IBI, YCTaHaBJ'II/IBaTI) Me)KHpe)IMCTHI)Ie nu BHYTpI/IHpeI[MCTHI)IG CBA3U,
TBOPUYECKU MPUMEHSIET MOMyUYeHHBIC 3HAHNS B HE3HAKOMOM CUTYAIIHH.

3. OrcyrcTBHe OImMMOOK ¥ HEJOYETOB IPU BOCIPOW3BEIACHUHM HM3YyYECHHOIO MaTepuaia B
YCTaHOBJIEHHOM 00OBEMe, TMpPU YCTHBIX OTBETaX YCTPAaHEHUE OTIENIbHBIX HETOYHOCTEH C MOMOIIBIO
JIOTIOJTHUTEIILHBIX BOIIPOCOB MperojaBaTeis, COOMI0JIEHUE KyJIbTypbl MUCBMEHHOW M YCTHOM peuw,
npaBusl 0POPMIICHUS TUCBMEHHBIX PadoT.

OtMmeTKa «4»:

1. 3HaHue Bcero U3y4eHHOTO MPOTrPaMMHOT0 MaTepHara.

2. YMGHI/Iﬁ BBIACJIATH T'JIABHBIC ITOJIOKCHUS B I/I3y‘—IeHHOM MaTepI/Iane, Ha OCHOBAaHUU q)aKTOB nu
npuMepoB 0000IIaTh, Je1aTh BBIBOABI, YCTaHABIUBATH BHYTPUIIPEIMETHBIC CBSI3U, MPHUMEHATH
HOHy’—IeHHBIe 3HAHUS Ha HpaKTI/IKe.
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3. Hesnauwmrtenbnple (HETpyOble) OMMOKKM W HEMOYETHl NPH BOCIPOM3BEACHUHM W3yYCHHOTO
MmarepHuaia, COOJIOJEHHWE OCHOBHBIX MPaBMJ KYyJbTYphl NUCBMEHHOM W YCTHOM peuu, MpaBHil
o opMIICHUS TUCHbMEHHBIX PadoOT.

OtmeTtka «3»:

1. 3HaHMe W ycBOEHHME MaTepuajlia Ha YPOBHE MHUHUMAJIbHBIX TpPEeOOBAHUU MPOrPaMMBI,
3aTpyAHEHUE TPU CAMOCTOATEIBHOM BOCIPOU3BEACHUH, HEOOXOIUMOCTh HE3HAUUTEIFHOW IOMOIIN
IpernoaaBaress.

2. Ywmenue paboTaTh Ha YypOBHE BOCHPOHM3BEICHHUS, 3aTPyAHEHUS TpU OTBETax Ha
BUJIOM3MEHEHHbBIE BOTIPOCHI.

3. Hamnume rpy0oii OmmMOKH, WM HECKOJBKHX HETrpyObIX NMPH BOCIPOU3BEIACHUU H3YYEHHOTO
MaTepuaia, He3HaYUTelIbHOe HeCOOI0JIeHe OCHOBHBIX MPAaBHII KYJIbTYpbl MUCBMEHHON U YCTHOM peuu,
npaBui 0POPMIICHHS MMCBMEHHBIX pPadoT.

OtMmeTKa «2»:

1. 3HanMe W yCBOGHHME MaTepuala Ha YpPOBHE HM)KE MHUHUMAJIBHBIX TPEOOBAaHUI MpPOTpPaMMBI,
OTJIe/IbHBIC MpEACTaBlIeHUsI 00 H3yueHHOM Matepuaine. 2. OTcyTcTBUE yMeHHMM paboTaTh Ha YPOBHE
BOCIIPOM3BEJICHHS, 3aTPyJHEHHS NP OTBETaX HA CTaHIApTHBIE BOIPOCHL. 3. Hammume HECKONBKHX
rpyObIX OMIMOOK, OOJBIIOrO YHWCIa HErpyObIX MpU BOCIPOU3BEACHHM HW3YYEHHOTO MarepHaa,
3HAYUTEIBHOE HECOONIO/IEHNE OCHOBHBIX MPAaBHJI KyJIbTYpPhl MHCBMEHHOW M YCTHOH pedu, MpaBMil
o opMIICHHS MTUCHbMEHHBIX PadoOT.

Kputepnu onieHMBaHHs MUCbMEHHBIX PA0OT: CAMOCTOSITEIbHBIX, KOHTPOJIBHBIX, TECTUPOBAHHS

O0Bem BeInoNHenHoH | Menee 50% O150-70% | Ot 70-90% Ot 90-100%
paboThI OTMETKA 2 3 4 5
OrMmerka 5:

1. Beimonaun paboty 6e3 ommboK U HEA0YETOB;
2. Jlomyctun He OoJiee 0THOTO HEIOYETA.
3. B paborax ¢ m30BITOUYHOI MIOTHOCTHIO 33JaHUI TOMYCKAeTCsS BBICTABIEHHUE OTMETKH «5» B
COOTBETCTBUHU C 3apaHee OTOBOPCHHBIM HOPMATHBOM.
OtmeTka 4
1. Bemonnwi pa®oTy MOJHOCTHIO, HO JOMYCTHJI B HeW He Oonee oAHOW Herpy0Ooil ommbOku (3a
WCKITIOYCHHEM pEIICHHs] KOJMYECTBEHHBIX (PU3MYECKUX 3a7au) U OJHOTO HeJoYeTa UIU He Oojee ABYX
HEI0YETOB.
2. B pabotax c wH30BITOYHON TIJIOTHOCTHIO 3aJaHUN JOMYCKAeTCs BBICTABICHHE OTMETKH «4» B
COOTBETCTBUHU C 3apaHee OTOBOPCHHBIM HOPMATHBOM.
OtmeTka 3
1. TlpaBUIBHO BBHITIONHIUI HE MEHEE TIOJIOBHHBI Pa0OThI WM JOMYCTHII: He OoJiee IBYX TPyObIX OIHNOOK;
wi He Oosiee ofHOM TpyOOi M OJHON HEerpyOOl OMIMOKM M OJHOTO HEoueTa; WIK He Ooliee BYX-TpeX
HErpyObIX OIMMOOK; MW BBHITIOJHIII PEIICHHE KOJUYECTBEHHON (DM3MUYECKOU 3a1aud 1Mo JECHCTBUSAM 0e3
BbIBOJIa paboueil GpopMymbl mpHU HAIUYUHM MPABUIBHOTO OTBETA WM OJHOW HErpyOoil ommuOKd M Tpex
HEJ0YCTOB; WIH IPH OTCYTCTBUHU OMIUOOK, HO MPH HAJTMYNUHN YETHIPEX-TIATH HEJT0UYCTOB.
2. B pabortax c H3OBITOYHON TIJIOTHOCTHIO 3aJaHUN JOIMYCKAeTCS BBICTABICHHE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OTOBOPCHHBIM HOPMATHBOM.

Kputepun orieHrBaHMsI BHITOJIHEHUS IPE3CHTALIUN
Kpurepun onenkun
* COOTBETCTBHE Cco/epKaHus Teme, 1 6ai;
* MpaBWIbHAsA CTPYKTYPUPOBAHHOCTH HHPOpMAIUH, 5 OAIJIOB;
* HAIMYUE JTOTUYECKOU CBS3M U3JI0KEHHOU MHPOpMAITIH, S5 Oasl,
* ICTETHYHOCTH OPOPMIICHUS, €T0 COOTBETCTBUE TpeOOBaHUAM, 3 Oaa;
* paboTa mpejacTaBieHa B Cpok, 1 Ga.

MakcumanbHOE KOJTU4YecTBO 0amios: 15.

14-15 GaniaoB COOTBETCTBYET OIIEHKE «5»

11-13 GaymioB — «4»
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8-10 0amoB — «3»
MeHee 8 0aiuioB — «2»

Kputepun onieHnBanus ”HGOPMAITMOHHOTO COOOIICHHUS 110 TeMe
Iloozomoexka unghopmayuonnozo cooduieHus — >TO BUJ BHEAYTUTOPHOU CAMOCTOSTEIIHBHOM pabOTHI IO
MOJATrOTOBKE HEOOJIBIIOTO M0 00bEMY YCTHOTO COOOIIECHHS [T O3BYYMBAHUS Ha CEMUHApE,
npakTuaeckoM 3aHsaTu. Cooluraemas nHGOPMALIMS HOCUT XapaKTep YTOYHEHUsI UK 000011eHus], HeCeT
HOBU3HY, OTPa)KaeT COBPEMEHHBIN B3TJISA[ IO ONPEACICHHBIM Tpo0IeMam.

Coo01eHue OTiIM4aeTCst OT JOKJIAA0B M pedepaToB HE TOJIBKO 00beMOM HHPOPMAIINH, HO U €€
XapaKkTepOM — COOOIIEHUS OTIOTHSIIOT U3y4aeMblii BOITPOC (PaKTUIECKUMHU WIIA CTATUCTHUYECKUMU MATe -
puanamu. OpopmiisieTcs 3aJaHie TUCHMEHHO, OHO MOKET BKJIFOUATh AJIEMEHTHI HATJISTHOCTH
(WuTIOCTpaluu, JEMOHCTPALIUIO).

Pernament BPEMCHH HAa O3BYUHUBAHUE COO6H.[CHI/I$I — 10 5 MuH.

3arpaTsl BpEMEHHU Ha OJATOTOBKY COOOIIEHUS 3aBUCAT OT TPYIHOCTU cOopa HHPOPMAIUH, CI0XKHOCTU
MmarepHaia 1o TeMe, HHAUBHU Iy aJbHbIX 0COOEHHOCTEH 00yUaronerocss 1 ONpeessstoTCs
npenoaBareneM. OpueHTHPOBOYHOE BpeMs Ha MOATOTOBKY HH()OPMAIIIOHHOTO COOOIIEHUS — 24.

Kpumepuu oyenxu:
* aKTyaJbHOCTh TeMbI, 1 6ar;
* COOTBETCTBHE COJEpKaHMs Teme, 1 6amr;
* riryOuHa npopaboTku Marepuania, 1 6ar;
* TPaMOTHOCTbH M ITOJTHOTA UCTIOJIb30BaHUS UICTOYHUKOB, 1 Oa;
* HaJIMYHE DIEMEHTOB HarjasaHocTu, 1 Oam.
MaxkcuMalbHOEe KOJIMYECTBO 0ajIIoB: b
OrneHka BpICTaBIISAETCS 10 KOJIMYECTBY HAOpaHHBIX 0ajlsioB

3.2 IIpoMe:xxyTOYHAsS aTTeCTALUS

@DOHJ OLIEHOYHBIX CPEACTB BKJIIOYAeT B CceOs Melaroruvyeckre KOHTPOIbHO-U3MEPUTEIbHBIE
MaTepuaibl, TMpeAHa3HAYEHHbIE JUISI  ONpENeNieHHWs  COOTBETCTBHUS  (WIJIH HECOOTBETCTBUS)
WHAUBUAYAIbHBIX 00pa30BaTEeNbHBIX JOCTH)KEHUN OCHOBHBIM MTOKA3aTENsIM PE3YIbTATOB MOATOTOBKH.

DK3aMeH 1o yueOHoMy TipeameTy «MaTtematrukay MpOBOAUTCS B MHUCHBbMEHHOW QopMme 1o
HK3aMEHAllMOHHBIM MaTepuayiaM. [IpoAomKUTENbHOCTh 3K3aMEHAa MO MaTeMaTHKE COCTaBJIseT 3 4acoB
(180 munyT).

Ha »x3ameHe mpoBepsieTcss CPOPMUPOBAHHOCTH TMpeAcTaBlIeHHI oOywarommxcs 1 kypca o
MaTeMaTHKe KaK YHHBEpPCAJbHOM S3bIKE HAayKH, 00 HACsIX M METOJaX MaTeMaTHKH, OBJIaJICHUE
MaTE€MaTUYECKUMH 3HAHUAMH U yMeHUsAMH, cooTBeTcTBYtomuMu PI'OC COO, pa3BUTHE JIOTMYECKOTO
MBIIIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, aJITOPUTMUUYECKON KYJIbTYPHI.

[Ipu oreHKe IK3aMEeHAIMOHHON Pa0OTHI HCTIONB3yeTCs MATHOATUIbHAS cucTeMa. Pe3ynbTaTsl
aTTECTAIlMU IPU3HAIOTCS YOBJICTBOPUTEIHLHBIMH B CITydae, €CJIM 00yJaromuics MPH c1ade dK3aMeHa 1mo
MaTeMaTHKe MOJYyYUIl OTMETKY HE HHXKE YAOBIETBOPUTEIHHOM.

OrneHnBaHMe pe3yJibTaTa HK3aMeHa Mo yueOHOMY TpeaMeTy «MaTemMaTHKa» OCYIIECTBISETCS B
COOTBETCTBHUU CO CJIEYIOIIMMU PEKOMEHIAIUSMU: B CIIy4Yae MPOXOKACHUS aTTECTAIllMU B TUCbMEHHOU
dbopme 3aaHNE CUUTAETCS BHIMTOJTHEHHBIM BEPHO, €CJIM 00yYarOIIHIICS BEIOpa MPaBHIIBHBINA Ty Th
pelIeHus], 13 TUCbMEHHOM 3aMMCH PEIICHUS TOHATEH X0/ €0 PacCyKJICHUM, MTOTyYeH BEPHBINA OTBET.

IlepeyeHs BOMPOCOB [Jisl MOATOTOBKH K MMCbMEHHO¥ padoTte (1 cemecTp)
1. Kopuu u crenenu. KopHM HaTypanbHOM cTemeHM M3 4YMciaa U UX cBoicTBa. CTemeHu c

panrOHAJIBHBIMHA IMOKA3aTCIIAMU, UX cBoiictBa. CTeneHH ¢ )IefICTBHTeHI)HBIMH noka3zarensaMu. CBONMCTBA
CTCIICHU C ,Z[CﬁCTBPITCJ'ILHLIM IIOKa3aTCJICM.



69

2. Jlorapudm. Jlorapudm umcna. OcHOBHOE jorapudMHUUECKOe TOXIeCTBO. JlecaTnuHpie U
HaTypajbHble Jorapudmsl. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHUIO.

3. TlpeobpazoBanue anredpandyeckux BBIpA)KEHUH. [IpeobpazoBanue paloHaIbHbIX,
UPPaIMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHBIX U JJOTapU(MUUECKUX BBIPAKECHUH.

4. Papuannas mepa yria. BpamarensHoe neuwxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA.

5. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA, (GopMyJibl npuBeneHus. CHHYC, KOCHHYC M TaHTCHC
CYMMBI M Pa3HOCTH JBYX yrjoB. CHHYC UM KOCHHYC JABOWHOro yria. ®opmysibl NOJOBHHHOIO yrja.
[TpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPHUUECKUX (DYHKIMI B MPOM3BENECHUE W MPOU3BEICHHUS B CyMMY.
BripaxkeHue TpUroHoMeTpruueckux (yHKIMI yepe3 TaHT'eHC MOJIOBUHHOIrO aprymenta. [IpeoOpa3zoBanus
IIPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKCHUIA.

6. Ilpocreiilue TpPUTOHOMETPUYECKUE YypaBHEHHUsA. PelieHre TPUTOHOMETPUYECKUX YpaBHEHHI.
[Ipocreiinye TPUTOHOMETPUUECKUE U HEPABEHCTBA. APKCHHYC, apKKOCHHYC, QpKTaHT€HC YUCIIa.

7. ®Oynkuuu. OO6nacTe ompeneNieHHWs U MHOXKECTBO 3HaueHui; rpa@uk (yHKUWH, MOCTPOCHUE
rpaduKoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

8. CaoiicTBa (YyHKIIMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAaHUYCHHOCTh, MEPUOAUYHOCTb.
[TpomexxyTku BO3pacTaHusi W yObIBaHMS, HauOOJbIIEe M HAWMEHBINIEE 3HAYCHHUS, TOYKH IKCTPEMyMa.
['padmyeckas unrepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBHCHUMOCTEH B pealbHBIX Ipoleccax U
SIBIICHUSX.

9. OOparsble ¢ynkuuu. O6macTh ompeneneHuss U obnacTh 3HadeHHd oOpaTHoW (ynkumu. ['paduk
00paTHOi (HyHKIHH.

10. Onpenenenus PyHKIMIA, X CBOWCTBA U IpaduKu.

11. O6parHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

12. TIpeoGpazoBanus rpadukos. [lapannenbHblil mepeHOC, CUMMETPUSL OTHOCUTENIBHO OCeH KOOPAMHAT
¥ CHMMETPHsI OTHOCUTEIIFHO Havaja KOOPAMHAT, CHMMETPHS OTHOCUTEIBHO MPSMOH y = X, PaCTsHKCHHE U
c)KaTue BJOJb Ocel KOOpIMHAT.

TunoBble KOHTPOJIbHBbIE 321aHUS (1€eMOBEPCHH) U KPUTEPHU OLIEHUBAHUS

Ha BeInmonneHnue sx3aMeHalinoHHON paboThl IO MaTEMaTHKE J1aeTcs 3 yaca.
Pabora cocrout U3 1Byx yacteu, coaepkut 19 3aganus.

Yacte 1 comepxut 17 3amaHuii 0a30BOro ypoBHS IO Marepuaity, MPeIyCMOTPEHHOMY
POTPaMMOI TIO MaTeMaTHKe. 3aJaHusl 4acTh | CUMTAIOTCS BBIOJHEHHBIMH, €CIH dK3aMEHYEMBIH Jall
KpaTKoe pelleHue U BEpHBI OTBET B BUJIE LIEJIOT0 YUCIIA UM KOHEUHOM AeCATUYHOM qpo0u.

YacTp BTOpast cofepkuT 2 0ojee CIOKHBIX 33/IaHui 110 MaTepuanry Kypca MaTteMaTtuku. [lpu mx
BBINOJIHEHUH HY>KHO 3aIIMCATh MOJIHOE PEIlIEHHE U OTBET.
Kpurepuu onenku:
Pabora onienuBaercs 27 GannamMu
15-16 6ayos, orieHka «3» (YIOBJICTBOPHUTEIHHO).
17-18 Ganna, orieHka «4» (XOporio)
19-21 GainoB, omeHKa «5» (OTIHYHO)

Ilepeyenb BONPOCOB 1JI1 MOATOTOBKH K 324€Ty € OLlEHKOI (2ceMecTp)

1. Tlpumepsl UCTIONB30BAHUS MTPOU3BOAHOM ISl HAXOXKJICHHUS HAMITYYIIEro peIieHUs] B MPUKIIAIHBIX
3amayax. Bropast mpousBoaHas, €€ TeoOMeTpUIeCKuil i pu3ndeckuii cMbici. [IpumeneHne mpou3BOaHOM K
UCCIIEIOBaHMI0 (DYHKIMHA M MOCTpoeHHI0 TpadukoB. HaxoxaeHue cKopocTd sl mpolecca, 3aJaHHOTO
bopMmyIioit u rpauKoM.

2. TlepBooOpasnas u unterpan. [IpuMeHeHne onpeneneHHOro HHTerpaia JIisi HaX0XAeHUS TUIOIaan
KpuBoJuHelHOUH Tpaneuun. ®opmyna Herotona—IJleitonuna. Ilpumepbl HpuMeHEHHs HHTerpaja B
¢bu3MKe U TeOMETPHUH.

3. PaBHOCHIBHOCTH ypaBHEHHIA, HEPABEHCTB, CUCTEM.
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4. PanuoHanbHble, HPPALUOHAIbHBIC, IIOKa3aTeNbHbIE U TPUTOHOMETPUYECKUE YPaBHEHHS U
cucteMbl. OCHOBHBIE TPUEMBI X pelIeHus (pa3oKeHHe Ha MHOXKHUTEIIH, BBEJICHUE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, rpaUIECKUA METOI).

5. PaumoHnanbHble, UppaLMOHAIBHBIE, [I0KA3aTE€IbHbIE M TPUTOHOMETPUUECKHE HEPABEHCTBA.
OcHoBHBIE TpUeMbl HUX pemieHus. Vcnonb3oBaHHe CBOWCTB U TrpapuKoB (YHKUHUH TNpPU pelICHUU
ypaBHEHUU U HEepaBEeHCTB. MeTon uHTepBanoB. M300paxeHne Ha KOOPAMHATHON MIOCKOCTH MHOXECTBA
pELIeHUI YpaBHEHHI 1 HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

6. Bepmunbl, pebpa, rpaHn MHOrorpaHHuka. Pa3sBepTka. MHOrorpaHHsle YIibl. Beimykisie
MHoOrorpanHuku. Teopema Disepa.

7. Tlpusma. IIpsimast u nakiaoHHas npusma. [IpasuneHas npusma. [lapamienenunen. Kyo6.

8. IMupamupa. [IpaBunpHas nupamuaa. Y cedeHHas mupamuaa. Terpasap.

9. Cummerpuu B Ky0e, B apajuielienuneie, B Ipu3Me U Mupamu/ie.

10. Ceuenus xyOa, IPU3MBI M ITMPAMHU/IBI.

11. Hunuaap u koHyC. Y cedeHHbIH KoHyc. OCHOBaHME, BHICOTA, OOKOBAs TTOBEPXHOCTh, 00pa3yromiasi,
pa3BepTka. OCeBbI€ CEUCHHS U CEUEHUs, TapaJJIEIbHbIE OCHOBAHHUIO.

12. O6wem u ero usmepenue. Marerpanpaas Gpopmysna oobema.

13. ®opmynbl 06bema KyOa, MPSAMOYTOJIBLHOTO Napajuieenunea, MpUu3Mbl, IIMHAPA. DOopMyIIbI
o0beMa pamMuIbl U KoHyca. @OopMyIIbl TUIOMIAIN TOBEPXHOCTEH IMIIMH/IpA U KOHyca. PopMyIbl oobema
nrapa ¥ miomaau chepsl.

14. TTopo6wue Ten. OTHOMICHMSI IIJIOMIAICH TOBEPXHOCTEH U 00EMOB MOT00HBIX TEIL.

TunoBble KOHTPOJIbHBbIE 32JaHUS (1€eMOBEPCHH) U KPUTEPUU OLIEeHUBAHUS
Ha BrImonHeHue 3Kx3aMeHaMOHHON paboThI 0 MaTeMaTHKe JaeTcs 3 yaca.
Pabora cocrout u3 nByx yactei, conepxxut 21 3aganue.

Yacte 1 comepxut 17 3amaHumii 0a30BOro YpOBHS 10 Marepuaiy, IPeryCMOTPEHHOMY
HpOFpaMMOI\/JI 10 MaTE€MaTHUKCE. 3aI[aHI/I$I gyacTd 1 cuuTaroTcs BBIIIOJIHEHHBIMH, €CJIN SKBaMeHyCMBIﬁ JaJl
KPaTKOE PEIICHHE ¥ BEPHBIN OTBET B BHJIE LIEJIOT0 YUCIIA WM KOHEUYHOH JIECATUIHON Ipoou.

YacTp BTOpast comaepxut 4 Oojiee CIOXKHBIX 3aJaHUN 0 MaTepuaiy Kypca marematuku. [Tpm mx
BBINOJIHEHUH HY>KHO 3aIIMCATh MOJHOE PEIIEHHE U OTBET.

Kpurepuu oneHku:

Pabora oniennBaetcs 25 6ammamu.

17-19 Gannos, oueHka «3» (yA0BIETBOPUTEIHHO).
20-22 Ganna, oreHKa «4» (XopoIo).

23-25 Gannos, olleHKa «5» (OTIUYHO).

1 BapumaHT

1. Haiiiute auaroHaiau NpsIMOYTOJIBHOTO MapajuieNieluIea, €Cilu CTOPOHBI €ro
OCHOBaHUA 3 c¢M , 4 cM, a BeicoTa paBHa 10 cm.1b

2. Ha tapenke 16 nupoxkoB: 7 ¢ peiooi, 5 ¢ BapeHbeM U 4 ¢ BumHel. FOns nayran
BBIOMpAET OJUH NMUPOKOK. Hailiu BEpOATHOCTH TOTO, YTO OH OKAXKETCS C BUIIHEH.
1b

3. Haiftu unterpan I(Z cosx- 3x* - 3)dx 1B
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2
4. BEIYHCIIUTH ONIPEIEIICHHBIA HHTErPa {(2 - X)dx 1B
5. Pemmuts ypaBuenue 32! +3% =108 1B

2
6. Pemnth HepaBeHcTBO 33X 12 B 1 1b

7. Pemmts HepaBencto 19X @198 +1 1b

8.5 :4_i> - ?Tj + 5_k’ : 6 :2T- 1,5}+ 2,5|2 MIPOBEPUTH BEKTOPA HA KOJUIMHEAPHOCTh 1b
9.5 :]-gtg +2t2 - 3 BBIUKMCIIUTH CKOPOCTh TOYKK B MOMEHT BpeMenu t =4C 1b

10. HunuHap 1 KOHYC UMEIOT 00I1Iee OCHOBAHUE M OOIIYI0 BBICOTY. Berunucints 00bem
UINHAPA, €clii 00beM KOHyca paBeH 19. 1b

11. /IaHbI BEKTOPBI FASRAE e 1:4; _3}. Haiinure 27, 1b

12. J1anbt Toukn A (0; 0; 2) m B ( 1; 1; -2). Ha ocu OV naitnute Touxky M ( 0; y; 0),
paBHOYAAIEHHYIO OT To4eK A u B.Touka O — Hauayio KoopAuHAT. 1b

13. Haligute nuaroHanb MPsIMOYTOJbHHKA, €CIM CTOPOHBI €ro OCHOBaHMS 3 cM H 4
cMm. 1b

14. BricoTta mwiMHapa paBHa 4 M, pacCTOSIHUE MEXAY OChbI0 IWJIMHIApA U
napaulebHON e IIIOCKOCTBIO CEYEH s PABHO 3 M, a IIOMIaAb cedeHHst 32 M2,

Haiinure mmomans OOKOBOM MOBEPXHOCTH IIHIJIMHIpA. 1b
15. BeurcIuTh Ipou3BoAHYI0 QyHKnun y=(2x2-1)/(4x+1). 1b
16. Haiiti Toukm skctpeMyma GpyHKmu Y=2x3-4x+1. 1b

49x+1 ( ]'_)x
7

17. PemnTe HEpaBEHCTBO 1b
2 4acTh
18. B npaBuJIbHOM YETHIPEXYTONBHOW MUPAMHIE CO CTOPOHOW OCHOBaHUS § M,
OoKoOBas TpaHb HAaKJIOHEHAa K TIJIOCKOCTH OCHOBaHMS moj yriom 60 0, Haiinure:
a) BBICOTY NUpaMujbl; ©0) miomaab OOKOBOM MOBEPXHOCTH. 2b
19.1x'9*2 =1000 2b
9

E KOLTUREedDHBIMU

20. SABISIOTCS JTH BEKTOPBI B oy , ecmn A(5;-1;3) ,B(2;-2;4),
C(@3;1; -2),E(6;1;1)? 2b
21. Uccnenoath GpyHKIUIO Y=3X?-5x+4Ha MOHOTOHHOCTB M BBITYKJIOCTh, BOTHYTOCTh. 25

2 BapUaHT
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1. ITnomaas GOKOBOM MOBEPXHOCTH IIWIUHIpa 2171, nuamMeTp OCHOBaHUs paBeH /. Halitu
BBICOTY LIWJIMHAPA. 1b

2. Ha tapenke 15 nupoxxkoB: 6 ¢ s10710K0M, 4C KarmycTol U 5 ¢ nedyeHwto. Baps nHayran
BBIOMPAET OJIMH NUPOKOK. Haliin BEpOSATHOCTH TOrO, YTO OH OKAXKETCA ¢ i0nokamu. 1B

4
3. Haiitu unrerpan J(2cosx —5x* +3)dx 1b

f;(e" +x)dx

4.BpIUUCIUTh 1b

5. Pemuth ypaBHEHUE 1b

6.Pemuth HepaBEHCTBO 1b

7.Pemuts norapudmMudeckoe HEpaBEHCTBO logs(x - 3) >0 1b

g 4~ St=4y, b=2tg+ Sk. Haiitu nnauny Bexropa ( ecn® =3P~ a1

— 242 _ ?
V'=2t"—5t+6 B yaxoii moment BPeMeHH ycKopenue Oyner 2m/ €

1b

9. CxopoCTh TOUKH

10. Haiigute 60kOBOEe peOpo MPaBHIBHOW UYETHIPEXYTOIBHOW, MUPAMUIBI, Y KOTOPOM
CTOpoHa ocHOBaHMsI 8 M, a BbicoTa paBHa 10 m.1b

—+_ —»
a 2hb

Haiinute . 1b

—={5;—1;2} —={3;2;—4}
11. /IaHbI BEKTOPBHI = ub

12. Nanbl Touku A (0; -2; 0) u B (1;2; -1). Ha ocu OZ naiigute Touky M ( 0; 0; z),

paBHOYHAIEHHYIO OT Touek A u B.Touka O — Hayano Koop/IUHAT. 1b

13. CtopoHbl OCHOBaHUS Tpaneuuu paBabl 13cm u 4cM. Uemy paBHA CpeaHss JIMHUS

Tpaneuun? 1b

14. TInomans GOKOBOM TMOBEPXHOCTH LMJIMHApAa paBHa 601 M2, a paamyc OCHOBaHUS

5 m. Haiinure nnmuny obpasyrorei uiauHapa. 1b

15. Beruncmuts Ipou3BoAnyo GpyHkmun y=(2-3x?)/(2x+3)1b

16. HaiiTu Toukm s5kcTpeMyMa QpyHKIUM Y=3*X3-2X?+3 16
L 50,125,

17. Pemute HEpaBEeHCTBO 8 1b

YacTts 2

18. B npsAMOyTOIBHOM TNapajljiesienunese CTOPOHbI  OCHOBaHMS S MU 12 M, a
JaroHaiab
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napajuieNienunena HAakKJIOHEHa K IUIOCKOCTH —ocHoBanus moj yrimom 30 °.
Haiinure:

a) BBICOTY Mapajuieienuiena; 0) miomaab OOKOBONH MOBEPXHOCTH. 2b
19. Pemuth ypaBHenue 2b

—* KOLTHHedDHBIMU

20. SABASIOTCS TH BEKTOPHI oy o , ecim C(5;-1;3) ,M(2;-2;4), A(1;-2;3)m
B(-5;-4;5)? 2b

21. UccnenoBats QyHKIUIO Y=2X*+3x+1Ha MOHOTOHHOCTb H BEIITYKJIOCTh, BOTHYTOCTb.
2b

Kpurepuu ouenku

3anaHus baibt [Ipumeuanue
1-17 17 Kaxxnprit mpaBriibHBIN OTBET 1 Gast
19-21 2 Kaxxp1ii mpaBuIIbHBIN OTBET 2 Oasia

MaxkcumanbHbIi 6art 3a paboTy — 25 GannoB
[IIxana nepeBoaa 6AIJIOB B OTMETKHU

OtmeTKa Yucno 6amioB, HEOOXOAUMOE JIJIS MOTYYSHUSI OTMETKH
« 5» (OTIMYHO) 25-23

«4» (xopomuio) 22-20

« 3» (y1OBIETBOPUTEIILHO) 19 - 17

« 2 « (HeyJOBIIETBOPUTEIIHHO) menee 17
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