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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. ObaacTh npuMeHeHHus

@DoH/1 OLIEHOYHBIX CPEACTB MpPEIHAa3HAUYCH JIJIsl OLICHUBAHUS 3HAHWM, YMEHUHN, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUHA CTYJAEHTOB, OOydwaromuxcsi mo crnenuanbHoctd 43.02.16
Typu3sM u rocrenpuuMcTBo 110 yueOHoil nucuumummae O/1.07 MaremaTuka.

®OC cocrasnen Ha ocHoBe PI'OC u paboueli mporpaMMbl TUCIUIUIHHBI.

[TpoMexxyTouHas arrecranusi Mo y4eOHOW IUCIUIUIMHE MpPeAyCMOTpeHa B ¢opMme
9K3aMEHa C BBICTABJIIEHUEM OTMETKU IO CHUCTEME «OTJIMYHO, XOPOUIO, YAOBJIETBOPUTEIHHO,
HEYJIOBJIIETBOPUTEIHHOY.

1.2. Ilnanupyembie pe3yabTAThl 0CBOEHHUS THCHUIIIUHBI

Ocoboe 3HavyeHWEe AMCHUIUIMHA MMEET Npu (HOPMUPOBAHMM W PA3BUTHU OOIIMX
KoMIleTeHIui B cootBeTcTBUHU ¢ PI'OC:

OK 01. BeiOupare cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON JeATeIIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnosnb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a M MHTEpIpETaluu
uHpopMaLry, 1 UHPOPMALMOHHBIE TEXHOJIOTMU JJIS BBINOJHEHUS 3a7ad MpogecCHOHATbHON
JeSITEIbHOCTH.

OK 03. IlmanupoBaTh W peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE U
JMYHOCTHOE pPa3BUTHE, MPEIIPUHUMATEIBCKYIO NESITEIHHOCTh B IpodeccHoHambHOU cdepe,
UCIIOJIb30BaTh 3HaHUS N0 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX )KU3HEHHBIX CUTYaIUIX.

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTATh B KOJUIEKTUBE M KOMaHIE.

OK 05. Ocy1mecTBiATh YCTHYIO U MUCBMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit denepaiuu ¢ yaeToM 0COOEHHOCTEHN COLMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBasTh TIpakJaHCKO-MIATPUOTHUYECKYIO MO3MIHI0, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJIEHUE HAa OCHOBE TPAIUIIMOHHBIX O0IIEYEIOBEYECKUX 1IEHHOCTEH, B TOM YHCIIe
C yYeTOM TrapMOHM3AllUd MEXHALMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOLICHUH, NPUMEHSThH
CTaH/IapThl aHTUKOPPYILIMOHHOTO TOBEICHNUS.

OK 07. CogeiicTBOBaTh COXPAHEHHIO OKPYKAIOLIEH cpelbl, MPUMEHATh 3HaHUS 00
M3MEHEHUHU KJIMMara, MPUHIMIBI OepeXxIMBOro MNPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHX.

B pamkax mporpammbl y4eOHOH AMCHMIUIMHBI OCBAauBAaIOTCS JIMYHOCTHBIE,
MeTanpeMETHbIE U MPEAMETHBIE pe3yNbTaThl B cOOTBETCTBUHU ¢ TpeboBanusimu ®I'OC cpennero
o011ero o0pa3oBaHus.

[[nanupyemble  pe3yabTaTbl  OCBOGHUS  JUCHUIUIMHBL  JUYHOCTHBIE  (JIP),
metarnpenmerHnsie (MP), npeamerHsie 11 6a3oBoro ypoBHs uzyuyenus (I1P).

JIM4HOCTHBIE BKITIOYAIOT:

JIP 05. CpopmupoBaHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUU
C 00IIeyenoBeYeCKUMH I[IEHHOCTSIMU M HUJeallaMU TPaKJAaHCKOTO OOINeCTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAaMOCTOSITEIIHOM, TBOPYECKOM M OTBETCTBEHHOM JICITEILHOCTH.

JIP 07. HaBbIKM COTpYIHHUYECTBA CO CBEPCTHHKAMH, NETHMHU MIAJIIIErO BO3pacTa,
B3POCIBIMH B 00pa3oBaTeIbHOHN, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM M IPYTUX BUIAX ACSITEIHLHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHWE M TTOBEACHUE Ha OCHOBE YCBOCHHUSI O0IIIEUEITOBEYECKUX
LIEHHOCTEM.

JIP 09. 'oToBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
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Ha TPOTSDKCHUU BCEH JKM3HH; CO3HATENhbHOE OTHOIICHHWE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH.

JIP 13. OcozHaHHbI BbIOOp Oyaymiei mpodecCuu W BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX ILUIAHOB; OTHOLICHHE K NPOPECCHOHATBHON JEATEIILHOCTH Kak
BO3MOXKHOCTH  y4acCTHsl B  PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
00IIeHaIIMOHATIBHBIX TTPOOJIEM.

JIP 14. CdopMupoBaHHOCTH 3KOJOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIIASHUS
COLIMAIBHO-9KOHOMHYECKUX MPOIECCOB HAa COCTOSHUE TPUPOJHOW W COIUAIBHOW CpEbl;
MPHOOPETEHUE OIBITA FKOJIOTO-HAMPABICHHON JACSITEITLHOCTH.

MeranpenmeTHslie:

MP 01. CamoctosarenbHo (GopMyIHpOBaTH M aKTyaJU3HpPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiauBarh CyIIECTBEHHBIM MPHU3HAK WM OCHOBAaHMS JJIsI CPABHEHHS,
KJIaCCU(UKAUU U 00OOIICHHUS.

MP 03. Ompenensite 1enu AEATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUSL.

MP 04. BpIBIATh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBbIX SIBICHUSX.

MP 06. Bnanets HaBbIKAMH y4e€OHO-HCCIIEIOBATEIBCKON U MTPOEKTHON JESITEIbHOCTH,
HABBIKAMU pa3perieHus mpooIeMm.

MP 07. CiocoOHOCTb U TOTOBHOCTb K CAMOCTOSITEJIBHOMY TIOUCKY METOJOB PELICHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

MP 08. OBnaneHue BUAAMU JCSATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlNU, TIPe0OpPa30BaHUIO U MPUMEHEHHUIO B PA3NMYHBIX YYEOHBIX CUTYyallUsAX, B TOM
YHCIIe TP CO3/IaHUH YI€OHBIX U COIMATILHBIX MTPOSKTOB.

MP 09. ®opmupoBaHHe Hay4yHOTO THIA MBIIUICHUS, BIAJCHUE HAY4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMHA U METOJIAMH.

MP 11. BbIBIATP NPUYMHHO-CIEJCTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ pEHICHHs, HaXOIUTh apryMEHTHl JUIS JIOKA3aTeNbCTBA CBOMX
YTBEP)KJICHHH, 3371aBaTh apaMeTpbl U KPUTEPUH PEILICHHUS.

IIpenmerHsle:

ITP O01. Bnagerp MeTonaMu JOKa3aTeNbCTB, aJrOPUTMaMU PEILIEHUs 3a]lady; YMEHUe
(bopMyIHpOBaTh OINPEEIEHUS, aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXAeHHsl B XO/I€ PeLIeHHs 3a1ay.

ITP 02. YMmeTh onepupoBaTh MOHATHSAMHU: CTENEHb YHUCIA, JIOTapu(dM 4ucla; yMEHHe
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUH U TpeoOpa3oBaHMsl BBIPAKEHUH CO CTEHNEHSIMU U
Jorapupmamu, npeodpa3oBaHus IpOOHO-pAIMOHATIBHBIX BBIPAKECHUH.

IIP 03. VYMerp omnepupoBaTh NOHATUSAMH: pPalMOHAIBHBIEC, HMPPALUOHAIbHBIE,
noKa3aTeJbHbIC, CTENEHHbIe, JiorapuMuU4yeckue, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI.

I[TP 04. VYmerp onepupoBaThb NOHATHUAMH: (YHKLUS, HENpepbIBHAsS (QYHKLUA,
MIPOM3BOJHAS, MEpPBOOOpa3Has, OIpeNeieHHbIH MHTErpajg; yMEeHHE HaXOAWTh IPOU3BOIHbBIC
AIIEMEHTApHBIX (DYHKIMHA, UCIONB3YS CIpPaBOYHBbIE MaTepHaibl; MCCIEA0BaTh B MPOCTEHIINX
clIy4asix B (YHKIMM Ha MOHOTOHHOCTh, HAaXOJUTh HaWOOJNbIIME M HAaWMEHBIINE 3HAYCHUS
¢ynkuuit; CTpouTh rpaukd MHOTOWIEHOB C HCIOJIb30BAHHMEM armapara MaTeMaTH4ecKOro
aHaJM3a; MPUMEHATh MPOU3BOJHYIO NMPHU PEUICHUH 33/Jay Ha JBW)KEHHUE; peuiaTh MPaKTHUKO-
OpPUEHTHPOBAHHbBIE 33/1a4M Ha HauOOJbIIME M HAaUMEHbIINE 3HAYCHMs, Ha HaXOXJEHHUE IYyTH,
CKOPOCTH M YCKOPEHHUSI.

ITP 05. YMeHnue onepupoBaTh MOHATHUAMU: palMOHaIbHas (QYHKIMS, MOKa3aTelbHas
byHKIMS, cTeneHHas (QyHKius, jgorapudmMudeckas (QyHKIUSA, TPUTOHOMETpUUYECKHE (DYHKITUH,
oOparHble (DYHKIMH; YMEHHE CTPOUTH Ipa(UKH M3YYeHHBIX (DYHKIMH, UCIIONB30BaTh TpapuKu
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[P U3YYCHHUH MTPOILIECCOB M 3aBUCUMOCTEH, MPU PEIISHUH 33/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB
U 3aJ1a4 U3 peasibHOM KU3HU; BBIPAXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIMYNHAMHU.

I[P 06. YMmeHue pemarh TEKCTOBBIC 3a/Jaud Pa3JIMYHBIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHL, I0JIM U YaCTH, Ha IBH)KEHHUE, paboTy, CTOUMOCTH TOBAapOB U YCIIYT, HAJIOTH, 3a]]a41 U3
00JacTH yrpaBiIeHUs THYHBIMUA U CEMEHHBIMUA (PMHAHCAMH ); COCTABIISITH BBIPAXKCHISI, ypaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBbI II0 YCIOBHMIO 3a/1ayd, HCCJENOBATHh IIOJYYEHHBIC PEIICHUS U
OLIGHUBATh MPABJIONOA0OHOCTD PE3YIIbTATOB.

I[P 07. Ymenue omepupoBaTh NOHATHSAMHU: CpeaHee apudMeTHYecKoe, MeIuaHa,
HauOOoJIbIlIEE U HAUMEHBLIEE 3HAYEHMS], pa3Max, JUCIIEPCHUs, CTAHAAPTHOE OTKJIOHEHHUE YUCIIOBOTO
HaboOpa; yMeHHe U3BJIeKaTh, MHTEPIPETUPOBATH HH(GOPMAIIUIO, TPEICTABICHHYIO B TaOIuIax, Ha
quarpammax, rpadukax, 0Tpakaronlyto CBOMCTBA peaTbHBIX IIPOIECCOB U SBICHHUIA; TIPECTABIIATh
MH(GOPMALIMIO C MOMOIIBIO TAOIHIl M AUArpaMM; MCCIEI0BaTh CTATUCTUYECKUE JaHHbIC, B TOM
YHCIie C MPUMEHEHHEM IrpaUuecKuX METOAOB U AJIEKTPOHHBIX CPEJICTB.

ITP 08. Ymenue onepupoBaTh MOHATHIMU: CIy4alHBIN OMBIT U CIYYalHOE COOBITHE,
BEPOSITHOCTh CIIYYallHOTO COOBITHSI; YMEHHE BBIYUCIISITH BEPOSITHOCTh C HCIOJIb30BAaHUEM
rpadguueckux METOJOB; MPUMEHATh (OPMYIbl CIOXKEHHS ¥ YMHOXKEHHS BEpPOATHOCTEH,
KOMOWHATOpHBIE (DAKTHl U (GOPMYJIBI IPH PEHICHUH 33]]a4;, OIICHUBATH BEPOSTHOCTH PEATHLHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMHU BEIHMUYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIIMX YHCEI B MPUPOIHBIX U OOIIECTBCHHBIX SIBICHUSX.

I1P 09. YMmenue onepupoBaTh NOHIATUIMU: TOUYKA, IPAMAsi, IIIOCKOCTb, B IPOCTPAHCTBO,
JIBYTPAaHHBIN YTOJI, CKPEUIUBAIOIIHUECS IPSIMBIC, MapAJJICIbHOCTD U IEPIECHANKYJIIPHOCTD MPSMBIX
U IUIOCKOCTEH, yroJ MEeXAYy MNPSAMBIMHU, YroJl MEXKIY HPsIMOM M IUIOCKOCTBIO, YrOoJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 IIOCKOCTH, PACCTOSIHUE MEXAY MPSIMbIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMH; YMEHHUE UCTOIb30BaTh IPU PEILICHUH 3a/1a4 U3yuyeHHbIE (DaKThl U TEOPEMBbI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA.

[P 10. Ymenue onepupoBaTh NOHATUSMU: MHOTOTPAHHUK, CEYEHUE MHOTOIPAHHUKA,
Ky0, apaJijiesienune, npusmMa, nupamuaa, Gurypa u moBepXHOCTh BpaIIeHUS, IUIUHAP, KOHYC,
mrap, cdepa, ceueHus: GUTYpHl BpalleHus, TIOCKOCTh, Kacaromasics chepsl, MUINHAPA, KOHYCA;
MJIOMIAh TOBEPXHOCTH MUPAMUbI, MPU3MBI, KOHYyCa, IIIMHApA, [Iapa; yMEHUE n300paxaTh
MHOTOIPAaHHUKHA W TOBEPXHOCTU BpALIEHUS, UX CEUEHHUS OT PYKHU, C MOMOILIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHUE pacrno3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE;
YMEHUE Pacno3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH.

ITP 11. YMeHue onepupoBaTh MOHITUSIMM: JBUKEHHE B MPOCTPAHCTBE, MOJOOHbBIE
burypsl B MPOCTPAHCTBE, HCIOJIB30BAaTh OTHOIIEHUE IJIOMAACH MOBEpXHOCTEH U 00BHEMOB
0I00HBIX (PUTYp MpU pelIeHUH 3a/1a4.

[P 12. YMeHHe BBIYUCIATH T€OMETPUYECKHE BEIUYUHBI (IJIMHA, YrOJ, TUIOIIA[b,
00BeM, MII0Iab TOBEPXHOCTH ), UCIIOJb3Ys U3yUEHHBIE (DOPMYIIBI K METOBI.

I[P 13. Ymenue omnepupoBaTh MHOHATHSMHU: MPSMOYTOJIbHAs CHUCTEMa KOOPJMHAT,
KOOpJMHATBl TOYKH, BEKTOpP, KOOPAUHATHI BEKTOPA, CKAJSPHOE MPOU3BENEHHUE, YroJd MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOpPAa HA YHUCJIO; HAXOAWTH C IOMOIIbIO
M3y4eHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI OTPE3KA, PACCTOSHHUE MEKTY IBYMS TOYKAMH.

[P 14. YMeHue BBIOMpATh MOAXOMASAIIUN WU3YYCHHBIH METOJ JUIS pelleHHs 3a7aud,
pacmo3HaBaTh MareMaTHdeckue (akThl M MaTeMAaTHYeCKHE MOJEIM B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBIEHUSX, B HCKYCCTBE; YMEHHE MPHBOJIUTH MPUMEPbl MaTEeMaTHUYECKHUX
OTKpBITHI Poccriickoil 1 MEPOBOM MaTEMaTUYECKON HAYKH.



1.3. ®opMbl KOHTPOJIA ¥ OLlEHMBAHUS

[IpenmeroM OICHKH CIYKUT CHOPMHUPOBAHHOCTH OOMMX U MpodecCHOHATBHBIX

KOMIIETEHIINH.

Tabmuma 1 KoHTpouib 1 olleHKa OCBOCHHS YI€OHOM TUCIUILIMHBI 110 TeMaM (pasjienam)

3aHATUA

(DOpMLI KOHTPOJISI U OLICHUBAHUWA

Texkynuii KOHTPOJIb

HpOMC)Ky'TOLIHaH aTTCCTalusAa

Mertonp! OLICHKU IIposepsiemble Meronst IIposepsiemeie
(3anonnsiemcs 6 IIK OK, YV, 3 OLICHKH IIK OK, YV, 3
coomeemcmeui ¢ (Ons (Ons
paszoenom 4 paboueil | obweobpazoeamenvh obweobpazosam
npozpammoi) bIX ebHbIX
oucyunaun OK, JI, M, oucyunaun OK,
W, JI M, 1)
Pasnen 1. [ToBTOpeHne Kypca MaTeMaTHKU OCHOBHOM IIKOJIBI Oxzamen OK 01
Tema 1.1 IIpakTuueckas OK 01 OK 02
Hemn n 3amaun | pabdora Nel. Lemn n OK 02 OK 03
MaTeMaTHUKU 3aJa4d MaTEMaTHKHU OK 03 OK 04
MIPU OCBOEHUU MIPU OCBOEHUH OK 04 OK 05
CHEIUATBHOCTH. | CIENHATbHOCTH. OK 05 OK 06
Yucna u Yucna u OK 06 OK 07
BBIYHCIICHHUS BBIYHCIICHHUS JIP 05 JIP 05
Pedepar JIP 07 JIP 07
Tema 1.2 [pakTHyeckas JIP 08 JIP 08
Bripaxkenus u pabota Ne2. JIP 09 JIP 09
npeoOpa3zoBanus | BeipaxeHus u MP 01 JIP 13
. IIpouieHTHEIE npeoOpa3oBaHHUs. MP 02 JIP 14
BBIYHUCIICHHA. [IponenTHBIE MP 03 MP 01
YpaBHEHUA U BBIYMCIICHHUS. MP 07 MP 02
HEPABEHCTBA VYpaBHeHus u MP 09 MP 03
HEpaBEHCTBA MP 11 MP 04
Pedepar P 01 MP 06
Tema 1.3 I[IpakTuyeckas ITP 02 MP 07
[IpoLeHTHBIE pabora Ne3. ITP 06 MP 08
BBIUKCJICHHS B IIpoueHTHbIE ITP 09 MP 09
npo)ecCUOHANb | BBIYUCIIEHHS B ITP 12 MP 11
HBIX 3a/1a9aX npodeccuoHaTbHBIX I1P 14 1P 01
3amagax 1IP 02
IIpakTrHueckas IIP 03
paGora Ned. 1IP 04
IIpouieHTHBIE 1P 05
BBIYUCIICHHS B 1P 06
poeCCHOHATBHBIX 1P 07
3agadax IIP 08
TectupoBanue 1P 09
Tema 1.4 IIpakTrueckas 1P 10
Bxonnas pabora Ne5. e 11
KOHTPOJIbHAS Bxonnas 1IP 12
pabora KOHTPOJIbHAS 1IP 13
paboTa Iip 14
Paznen 2. OcHOBBI TpUrOHOMETpHH. TpUTOHOMETpHYECKHE
byHKIIH
Tema 2.1 VYcTHbIil onpoc OK 01
Tpuronomerpuu | Pedepar OK 02
eckue ¢pyuknuu | CobOecenoBaHue OK 03
IIPOU3BOJIBHOTO OK 04
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yIia, yucna
Tema 2.2 IIpakTraeckas
OcHOBHBIE padoTa Neb.
TpuroHoMmeTpud | OCHOBHBIC

ecKue TPUTOHOMETPUYECKU
TOXKAECTBA. € TOXXIECTBa.
DopMynbl DopMynbl
NpUBEACHUS NpUBEACHUS

Tema 2.3 VYcrHBIi ompoc
Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

U Pa3HOCTH

JBYX yIJIOB.

DopMynbl

JBOMHOTO

aprymMeHra

Tema 2.4 IIpakTrHueckas
Tpuronomerpuu | pabora Ne7.

eckue QyHKkuuy, | Tpuronomerpuueck

HMX CBOMCTBA U

ne GYHKIHU, UX

rpaduKu CBOIiCTBa U Tpaduku
Pedepar
CobecenoBanue

Tema 2.5 IIpakTuueckas

[MpeobpazoBanu | pabora Ne§.

e TpaduKoB IIpeobpazoBanue

TPUTOHOMETPUY | TpadruKOB

eCKuX QYHKIUH | TPUTOHOMETPHUYECKH
X (PYHKIHN
TectupoBanue

Tema 2.6 IIpakTuueckas

Ornucanuie paboTa Ne9.

npousBoAcTBeH | OnmcaHue

HBIX [IPOLIECCOB | MPOM3BOACTBEHHBIX

C IIOMOIIIBIO IIPOLIECCOB C

rpauKoB MOMOIIbIO TPaUKOB

byHKIHA dyHKIHI

Tema 2.7 VYeTHsli onpoc

Oo6parHsbie Pedepar

TPUTOHOMETPUY

eckue QyHKIUU

Tema 2.8 IIpakTnueckas

[pocreiitme pabora Nel0.

Tpuronometpud | Ilpocteitmme

ecKue TPUTOHOMETPUYECKU

YpaBHEHHUS € YpaBHEHHS
IIpakTruueckas
pabora Nell.
IIpocreiimne
TPUTOHOMETPUYECKU
€ ypaBHEHHUS
Pedepar
TectupoBanue
CobecenoBanue

Tema 2.9 [IpakTndeckas

OK 05
JIP 05
JIP 07
JIP 08
JIP 09
MP 01
MP 02
MP 03
MP 06
MP 07
MP 08
MP 09
ITP 01
1P 02
I1P 03
ITP 05
I1P 14




IIpocreiimue pabota Nel2.
TpuroHometpud | Ilpocreitmue

ecKue TPUTOHOMETPHUUIECKU
HEPABEHCTBA € HepaBCHCTRA

Tema 2.10 IIpakTrueckas
KontponbHas pabora Nel3.

pabora mo Kontponbnas
pazneny 2 pabota 1o pazneny 2
«OCcHOBBI «OCcHOBBI
TPUTOHOMETPUH. | TPUTOHOMETPHH.
Tpuronomerpuu | TpuroHomerpuueck
€CKHe ne GyHKIHI»
(GyHKITHID)

Paznen 3. Crenenn u kopuu. CreneHHas, TokazaTeabHas 1
norapudmudeckas GyHKIUH

Tema 3.1 YcTHBI ompoc
Cremnennas Pedepar
byHKIHS. TectupoBanue
CpoiicTBa CobecenoBanue
CTEHECHU

Tema 3.2 IIpakTuueckas
CgoiicTBa kopHs | pabota Nel4.

N-011 CTEIICHU.

CaoiicTBa KOpHS N-

[IpeoOpazoBanu | O¥f CTeTeHH.
e IIpeobpazoBanue
MppalMOHANbHbBI | UppallMOHAIBHBIX
X BBIpaXKEHUUI BBIPAKCHHI
Tema 3.3 IIpakTuueckas
Pemrenue pabora Nel5.
UppanyoHanbHbl | Pemenue
X YpaBHEHUH MPPaLNOHANBHBIX
ypaBHEHUI
TectupoBanue
CobecenoBanne
Tema 3.4 IIpakTuueckas
IToka3zarenpHast | pabora Nel6.
byHKIM, ee IloxazaTenpHas
CBOWCTBA. ¢dbyHKuus, ee
Pewienne cBolicTBa. Pemenue
MOKA3aTENbHBIX | TIOKAa3aTeNbHBIX
YPAaBHEHUI U YPAaBHEHUH U
HEPABEHCTB HEPABEHCTB
IIpakTruueckas
pabota Nel7.
ITokazarenbHas
¢dbyHKuus, ee
cBolicTBa. Pemenue
MOKAa3aTeIbHBIX
ypaBHEHUI U
HEPAaBEHCTB
Pedepar
TectupoBanue
CobecenoBanue
Tema 3.5 IIpakTraeckas
Jlorapudm pabota Nel8.
Yyca. Jlorapudm ymcna.

OK 01
OK 02
OK 03
OK 05
OK 07
JIP 05
JIP 07
JIP 08
JIP 09
MP 01
MP 02
MP 03
MP 04
MP 06
MP 07
MP 09
MP 11
TP 01
I1P 02
1P 03
I1P 04
1P 05
I1P 14




CaoiicTBa CaoiicTBa
sorapuhMoB norapuhMoB
Pedepar
TectupoBanue
CobecenoBanue
Tema 3.6 IIpakTrdaeckas
Jlorapudmuueck | pabora Nel9.
ast pynkuust, ee | Jlorapudmuaeckas
CBOIICTBA. dhyHKIHI, ee
Jlorapupmuyeck | cBOWCTBA.
ue ypaBHenus 1 | Jlorapudmuueckue
HEpaBEHCTBA YpaBHEHUS U
HEpPaBEHCTBA
IIpakTrueckas
pabota Ne20.
Jlorapudmmyeckas
dhyHKIHA, ee
CBOMCTBA.
Jlorapudmuyeckue
YpaBHEHUS U
HEpaBEHCTBA
TectupoBanue
CobecenoBanue
Tema 3.7 IIpakTuueckas
Jlorapugmei B pabota Ne21.
npupoJie 1 Jlorapumer B
TEXHHUKE IPUPOJE M TEXHUKE
Tema 3.8 IIpakTuueckas
KontponpsHas pabota Ne22.
pabora o Kontponbnas
pazneny 3 pabota 1o pazneny 3
«Ctenenu u «CTerneHu U KOpHH.
KOpHU. Crenennas,
Crenennas, MOKa3aTebHas 1
nokaszarenbHas | JiorapudMuueckas
u GbyHKIINY
norapuMuIecK

ast QyHKITHI»

Pasnen 4. YpaBHeHus 1 HepaBEHCTBA

Tewma 4.1 IIpakTrHueckas
PaBHOcunbHOCT | paGorta Ne23.
b YpaBHEHUI 1 PaBHOCMIIBHOCTB
HEPABEHCTB. YpPaBHEHUI U
O6mue metons! | HepaBeHCTB. O0mIMe
peleHus METOJIbI PELLIEHUS
Pedepar
CobecenoBanue
Tema 4.2 IIpakTnueckas
VYpaBHeHus u pabota Ne24.

HEPABCHCTBA C

YpaBHEHUA U

MOJyJIeM HEPaBEHCTBA C
MOJlyJIEM

Tewma 4.3 [IpakTnueckas

YpaBHeHus u pabora Ne25.

HEPaBEHCTBA C
napameTpamu

YpaBHeHUd U
HEPaBEHCTBA C

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
JIP 05
JIP 07
JIP 08
JIP 09
MP 01
MP 02
MP 03
MP 06
MP 07
MP 08




napaMeTpaMu
Tema 4.4 IIpakTraeckas
KontponbHas pabota Ne26.

pabora mo Kontponbnas
pazneny 4 pabora no pasneny 4
«YpaBHEHUS U «YpaBHEHUS U
HEPaBEHCTBAY HEPABCHCTBAY

MP 09
ITP 01
I1P 02
ITP 03
ITP 05
I1P 14

Paznen 5. [IponsBonnas u nepBooOpasHas GyHKIUH

Tema 5.1 VYerHbIi ompoc

Uucnosas CobecenoBanue

II0CJIEI0BATENIbH

OCTb, €€

CBOMCTBA.

TIpenen

MOCJIe0BaTENbH

OCTH

Tema 5.2 IIpakTuueckas

[onsTre pabora Ne27.

IIPOU3BOHOM. Ilonsitue

Dopmynbl U MIPOU3BOIHOM.

npaBuiIa DopMyInbl U

muddepeHuupo | mpaBuiIa

BaHUs JudepeHInpoBaHH
s
IIpakTuueckas
pabora Ne28.
IlonsTue
MIPOU3BOIHOM.
DopMyIbl U
npaBuiIa
g dhepeHIpoBaHn
o
Pedepar
TectupoBanue
CobecenoBanne

Tema 5.3 YcTHEI onpoc

[TonsTue o

HETPEePHIBHOCTU

GbyHKIUH.

Meron

MHTEPBAJIOB

Tema 5.4 [IpakTnueckas

DusznuecKuii u pabota Ne29.

reoMeTpuuecku | @u3MUeCKUil u

1 cMBICH TEOMETPHUYECKUI

MPOU3BOJHOM CMBICIT
IIPOU3BOIHOM
TectupoBanue

Tema 5.5 IIpakTnueckas

YpaBHeHue pabota Ne30.

KacaTeJIbHOM K YpaBHeHuE

rpaduKy KacaTeJIbHOI K

dyHKIIIN rpaduky GyHKIMH

Tema 5.6 IIpakTraeckas

MonoToHHOCTh | paboTa Ne31.

($hyHKUIMN. MOHOTOHHOCTD

OK 01
OK 03
OK 04
OK 06
OK 07
JIP 07
JIP 08
JIP 09
MP 02
MP 03
MP 06
MP 07
MP 11
[P 01
I1P 04
ITP 05
[P 12
I1P 14




Toukn ¢ynkuuu. Touku
3KCTpeMyMa 3KCTpeMyMa
TectupoBanue
Tema 5.7 IIpakTrueckas
HccnenoBanue pabota Ne32.
GbyHKIHIA 1 Uccnenosanne
nocTpoeHue ux | QyHKUUH U
rpauKoB MOCTPOCHUE HX
rpaduKoB
TIpakTruueckas
pabora Ne33.
HccnenoBanne
hyHKIHI H
MOCTPOCHUE HX
rpauKoB
IIpakTuueckas
pabora Ne34.
Hccnenosanue
dhyHKIHI H
MOCTPOCHUE UX
rpauKoB
Tema 5.8 [IpakTrueckas
HawnbGonpmee u | pabora Ne35.
HalMEHbIIIee Haubonpmee u
3HAYCHUS HanMEHbIIIee
byHKIIIH 3HaYeHUS QYHKINU
Tema 5.9 IIpakTuueckas
Haxoxnenne pabora Ne36.
OIITUMAJIBHOT'O Haxoxnenue
pesynbTaTa ¢ ONTUMAJILHOTO
MOMOILBIO pesynbTaTa ¢
MPOU3BOIHOM IIOMOIIBIO
IIPOU3BOAHOM
IIpakTuueckas
pabora Ne37.
Haxoxxnenne
ONTUMAJILHOTO
pesynbTaTa ¢
MOMOIIBIO
MPOU3BOIHON
Tema 5.10 IIpakTnueckas OK 01
ITepBooOpa3nass | pabora Ne38. OK 03
byHKIIUH. ITepBoobpaznas OK 04
IIpaBuna ¢ynkuuu. [IpaBnna OK 06
HaX0KICHUA HaX0KICHUA OK 07
NepBo0Opa3HBIX | MePBOOOPA3HBIX JIP 07
Tema 5.11 [IpakTudeckas JIP 08
IInomane paborta Ne39. JIP 09
KpuBoJHHeiHOU | Ilnomans MP 02
TpaIeIuH. KPHUBOJIHHEHHON MP 03
dopmyna tpaneuun. Popmyia MP 06
Herorona- Herorona-Jleiibuuma MP 07
JleiiOnuma IpakTryeckas MP 11
paboTa Ne40. ITP 01
IImomans IIP 03
KPUBOJIMHEHHOM I1P 04
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Tpaneuuu. ®opmyna 1P 06
Herorona-Jleii6nuna
Pedepar
TectupoBanue
Tema 5.12 IIpakTrueckas
OmpeneneHnbiii | pabora Ne4l.
MHTErpal B OnpeneneHHbIi
KU3HH MHTETpal B )KU3HU
TIpakTruueckas
pabota Ne4?2.
OrnpeaeneHHbIit
MHTErpaJl B )KU3HU
Tema 5.13 [IpakTuyeckas
KouTponbHas paboTa Ne43.
pabota mo Kontponbnas
pazzeny 5 pabota o pazaeny 5
«IpounsBoaHas «IIpousBogHas u
u nepBooOpa3Has
nepBooOpazHas | QyHKIUN
GYHKITHID
Paznen 6. DneMeHTHl TEOPUU BEPOATHOCTEN U MATEMATUYECKOU
CTaTUCTHUKU
Tema 6.1 [IpakTuueckas OK 02
CoOrpiTHE, pabora Ned4. OK 03
BEPOSATHOCTH CoOriTHE, OK 05
COOBITHSL. BEPOSITHOCTh OK 07
Crnoxxenue u coObiTus. CioxeHue JIP 07
YMHOKCHHE U YMHOXEHUE JIP 08
BEpOATHOCTEN BEpOATHOCTEN JIP 09
[IpaxTrueckas JIP 13
pabota Ned5. JIP 14
CoOrnITHE, MP 01
BEPOSATHOCTD MP 02
coObrTus. CioxeHne MP 03
U YMHOXEHUE MP 04
BEpOATHOCTEN MP 06
Pedepar MP 07
TectupoBanue MP 08
CobecenoBanue MP 09
Tema 6.2 [MpakTHdeckast MP 11
BepostHOCTS B pabota Ned6. ITP 01
npodeccuonans | BepositHOCTD B TP 07
HBIX 3a/1a9aX npodeccHOHATbHBIX ITP 08
3aza4ax I1P 14
IIpakTnueckas
pabota Ne47.
BepositHOCTh B
poheCcCHOHANTBHBIX
3agadax
Tema 6.3 IIpakTraeckas
JuckperHas paboTa Ne48.
ciTy4aiiHas JuckperHas
BEJIMYMHA, ciyvaiiHas
3aKOH ee BEJINYHMHA, 3aKOH ee
pacmpeneseHusi | pacnpeneseHHs
Tewma 6.4 [IpakTnueckas
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3anaun pabota Ne49.
MaTeMaTH4yecko | 3ajauu

U CTaTUCTUKHU MaTeMaTU4eCcKOi
CTaTUCTUKH
IIpakTruueckas
pabota Ne50.
3agauu
MaTEeMaTHYCCKOM
CTaTHCTUKH
Pedepar
CobecenoBanue
Tema 6.5 IIpakTrdaeckas
Kontponbaas pabora Ne51.
pabota mo Kontponbnas
pazneny 6 pabota 1o pazneny 6
«INEeMEHTHI «3QNEeMEHTHI TEOPUU
TEOPHUH BEPOSITHOCTEU U

BEPOSITHOCTEH U | MaTeMaTUYECKOU
MaTEMAaTHYECKO | CTATUCTHKN
U CTATUCTUKU»

Paspnen 7. IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

Tema 7.1 VYeTHbli onpoc OK 01
OcHoBHBIE Pedepar OK 03
MOHSTHS CobOecenoBanue OK 04
CTEPEOMETPHH. OK 07
Pacnonoxxenue JIP 05
MIPSIMBIX U JIP 09
TUIOCKOCTEN MP 02
Tema 7.2 [IpaxTrueckas MP 03
[MapamnensHocT | pabora Ne52. MP 04
b MPSIMBIX, ITapannensHOCTH MP 06
IPSIMOH U MPSIMBIX, TIPSIMOU 1 MP 07
TJIOCKOCTH, TJIOCKOCTH, MP 08
IJIOCKOCTEN IJIOCKOCTEN MP 09
Tema 7.3 VeTHbIH onpoc I1P 01
Hepnenaukyisip | CobecenoBanue 1P 09
HOCTb TMPSIMBIX,

npsIMOU U

TUTOCKOCTH,

IJIOCKOCTEN

Tema 7.4 [IpaxTrueckas

[epniennukynsp | pabora NeS3.

Y HaKJIOHHAsI. [epriennukynsp u

Teopema o0 Tpex | HaKJIOHHAas.
nepneHaukynap | Teopema o Tpex

ax NEepIeHIUKYIISIpax
Tema 7.5 IIpakTruueckas
[Ipsimbie u pabota Ne54.
TUIOCKOCTH B [psiMbie u
MPaKTUIECKUX TUIOCKOCTH B
3amavgax MPaKTUIECKUX
3agadax
[IpakTnueckas
paboTa Ne55.
TIpsimbie u

IIJIOCKOCTH B
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MPAKTHUYCCKUX

3aa9ax
Tema 7.6 IIpakTrdaeckas
KonrtponbHas pabota Ne56.

pabota mo Kontponbnas
pazneny 7 pabota o paznery 7

«Ipsmsle u
IIJIOCKOCTH B

«Ipsamsle u
IIJIOCKOCTH B

IIPOCTPAHCTBE» | MPOCTPAHCTBE»
TectupoBanue
Paznen 8. MHOTOTpaHHHKY | Tella BpalleHHs
Tema 8.1 IIpakTuueckas
IIpusma, ee pabota Ne57.
3JIEMEHTHI. IIpusma, ee
Ceuenus aneMeHThl. CeueHust
IpU3Mbl. Bussl IpU3Mbl. Busl
MPU3MBIL. MPU3MBIL.
ITapamnenenune | Ilapamnenenunen,
I, Kyo Ky0
TectupoBanue
CobecenoBanue
Tema 8.2 [IpakTuueckas
[Mupamuna, ee pabota Ne58.
CEUCHHUE. IIupamupa, ee
[IpaBuibHas u CEUCHHUE.
yced€HHast IIpaBunbHas u
ApaMuaa yCeu€HHas1
nupamuia
Tema 8.3 [IpakTuueckas
Cummerpust B pabota Ne59.
KyOe, Cummerpus B KyOe,
napajjieyenuie | napaiiesenuIesne,
Jie, Ipu3Me, npu3Me, MupaMujie
nupamuie
Tema 8.4 IIpakTuueckas
[Tpumepsr pabota Ne60.
CUMMETpUH B ITpumepst
npodeccun CUMMETpUH B
npodeccuun
[IpakTuyeckas
paboTa Ne61.
IIpumepsr
CUMMETpUH B
npodeccuu
Tema 8.5 [IpakTnueckas
IIpaBuiibHEIE pabota Ne62.
MHOrorpanHuku | [IpaBuibHbIC

U UX CBOMCTBA

MHOTOTPaHHHUKH 1
HX CBOUCTBA

TectupoBanue
Tema 8.6 IIpakTraeckas
Hunuamp, paboTa Ne63.

KOHYC, IIap U UX
CEYeHHUs

Hunusnp, konyc,
11ap ¥ UX CEYCHHUs
IIpakTruueckas
pabota Ne64.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
ITP 10
IP 11
1P 12
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Hunusnp, koHyc,
1I1ap U UX CEYCHHUs

TectupoBanue
Tema 8.7 IIpakTuueckas
O0beM Tena. pabota Ne65. O6bemM
OtHotenne tena. OTHOIeHne
00BEMOB 00BEMOB TMOTIOOHBIX
MOTOOHBIX Tell Ten
Tema 8.8 IIpakTuueckas
O0beMbI U padoTa Ne66.
IO In OOBEMBI U TUIOIIATH
MMOBEPXHOCTEN TOBEPXHOCTEN TEN
Tel TIpakTruueckas
pabota Ne67.
OO0BeMBI U TUIOIIAIU
MOBEPXHOCTEH Ten
Pedepar
Tema 8.9 [IpakTuueckas
KonrtponbHas pabota Ne68.
pabota mo KonTponpHas
pazzeny 8 pabota o pazaeny 8
«MHororpaHHuk | « MHOrOrpaHHUKU U
U U TeJa TeJa BpaIIeHUsD)
BpAaICHUSD)

Paznen 9. Koopau

HaTbl 1 BEKTOPHI

Tema 9.1 [IpakTuueckas
Koopmunatet u | pabota Ne69.
BEKTOPHI B Koopaunats! u
MPOCTPAHCTBE. BEKTOPHI B
[Ipocreiinine MPOCTPAHCTBE.
3a/1a4d B IIpocteitmue 3anaun
KOOpJMHATAX B KOOpAMHATAX
Tema 9.2 YcTHEI onpoc
Yron mexay Pedepar
BEKTOPAMHU. TectupoBanue
CkansspHoe CobOecenoBanue
NPOU3BE/ICHHE

BEKTOPOB

Tema 9.3 IIpakTuueckas
KontponbHas pabota Ne70.

pabora mo KonrtponbHas
pazneny 9 pabota o paznery 9
«Koopaunaret u | «KoopauHats! u
BEKTOPBI» BEKTOPBI»

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
JIP 05
JIP 09
MP 02
MP 04
MP 06
MP 07
MP 08
MP 11
IP 11
[P 12
[P 13
I1P 14
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2. OueHOYHBbIE CPe/ICTBA TEKYLer0 KOHTPOJISl yCIIeBAeMOCTH U KPUTEPHH OLEHKH

Tembl pepepaToB
IO AUCHOUIIIINHE «Marematuka»

Paznean 1. IloBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIbI

Tema 1.1. llesiu u 3a7aun MATEMATHKHU NIPH OCBOEHNH crieuaabHOCTH. Yncia
U BbIYHCJICHUSA

1. Yncna u nelcTBUS HAJI HUMUA

2. Vctopust tudp 1 9uce.

3. O003HayeHue YKcell y pa3HbIX HAPOJAOB MHPA.

4. TIpocThi€ U CIOKHBIE MPOIIECHTHI.

5. [IpotieHTHI BOKpPYT HAaC.

6. Pemenue 3a1a4y Ha TPOIIEHTHI.

Tema 1.2. Bpipaxkenuss U mnpeoOpazoBaHus. IIpoueHTHbIC BbIYMC/ICHHS.
YpaBHeHHS U HEPABEHCTBA

1. KBagpaTHble ypaBHEHUS U METO/Ibl UX PEIICHHUS.

2. JIuneliHble ypaBHEHHS 1 HEPABCHCTBA.

3. Pemmenne cuctem ypaBHEHH U HEPABEHCTB.

4. MeToJ1 UHTEpPBAJIOB U €r0 NPUMEHEHUE.

5. Pemienuie TeKCTOBBIX 3a7ja4 MIPU MOMOILY YPaBHEHU.

Pa3znen 2. OcHoBbI TpUTrOHOMeTpUHU. TpUroHOMeTpUYecKHe PYHKIIUMN

Tema 2.1. Tpuronomerpudeckue (yHKIUHN MPOU3BOJIBHOIO YIJjia, YUCIA

1. UcTopus TPUTOHOMETPHH.

2. TpuroHOMETpHSI B )KU3HHU YEIIOBEKA.

3. I'pamycel, panuanbl ¥ ©X COOTHOIICHUE.

4. Panuannas mepa yria. OnpeneneHue CuHyca, KOCUHYCa, TAHT€HCa U KOTaHTeHCa
quCa.

Tema 2.4. Tpuronomerpudeckue (yHKIIUM, UX CBOMCTBA U rpaduku
1. ®dynkms Y=sinX, ee cBoicTBa U rpaduk.

2. OyHKUMSA y=COSX, ee CBOMCTBa U rpaduK.

3. ®ynkuus y=tgx, ee cBoWcTBa U rpaduk.

4. OyHKIUS y=SInX, €e CBONCTBA U rpaduK.

Tema 2.7. O0paTHble TPUTOHOMETPUYECKHE PyHKIMH
1. ®yHkuus y=arcsinx, ee CBOMCTBa U rpaQuk.

2. OyHKIMS y=arccosx, ee CBOMCTBa U rpaduk.

3. @yHKIMS y=arctgx, ee CBONCTBa U rpaduK.

4. OyHKIMs y=arcsinx, ee CBOMCTBa U rpaduk.
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Tema 2.8. IIpocreiiline TPUrOHOMETPUYECKHE YPABHEHHUSA

1 TpuroHoMeTpuYECKHE YPABHEHUS U CLIOCOOBI UX PEIICHU.

2 OaHOpOJHBIE TPUTOHOMETPUUYECKUE YPABHEHUS U HX PEIICHHE.
3 Pemrenue ypaBHeHUI Bua SINX=a.

4 PemeHve ypaBHCHHM BHa COSX=a.

5 Pemenue ypaBHeHMi Buja tgx=a.

6 Pemenue ypaBHeHM Buja Ctgx=a.

Pazgea 3. Crenenn u kopuu. CTeneHHasi, noka3areJbHasi M Jorapupmmuueckas
GyHxkumn

Tema 3.1. Crenennas pynkuus. CBOMCTBa CTENEHH

1. CTenenn u UX CBOMCTRBA.

2. CBOICTBA CTENEHEN C PALIMOHATIBHBIM MTOKA3ATEIIEM.

3. CBoiicTBa cTENEHEN ¢ JEUCTBUTEILHEIM ITOKAa3aTEIIEM.

Tema 3.4. [lokazaTesnbHast PyHKUMS, ee CBOMCTBA. PelieHue nmMoKa3aTe/JbHbIX
YPABHEHUI U HEPABEHCTB

1. ITokazaTenbHbIE YPABHEHUSI U METOJIbI UX PELICHUS.

2. Iloka3aTenbHble HEPABEHCTBA U UX PEILICHUE.

Tema 3.5. Jlorapugm uncaa. CpoiicTBa Jjorapugmon
1. Jlorapudm u ero cBoiicTaa.

2. [lonsatue gecsaTuyHoro orapudma, ero CBOMCTBA.

3. [lonsTre HaTypanpHOTO Jorapudma, ero CBOMCTBa.

Pa3znen 4. YpaBHeHUs U HEPABEHCTBA

Tema 4.1. PaBHOCHMJIBHOCTHL YpPaBHeHHII M HepaBeHCTB. OO0mue MeTOIbI
peleHus

1. IToHsiTHE paBHOCUIILHBIX YPABHEHUIN U HEPABEHCTB.

2. O01mue METOIbI PeIIeHUs] ypaBHEHUH 1 HEPABEHCTB.

3. Pemrenue 3aay mpu moMoIu ypaBHEHUH.

4. Penienne ypaBHEHUH C TapaMeTPaMHU.

5. Pemenue ypaBHeHUi rpadyuuecKUM METOIOM.

Pa3znea 5. IlpousBogHasi M nepBooOpa3sHas PyHKIHU

Tema 5.2. [lonsiTue npou3BoaHoii. @opmy.ibl U paBuiia AU depeHIUPOBAHUS
1. CynmiHOCTh ¥ TIOHSATHE MPOU3BOTHOM.
2.11IpousBonaHas B mpoecCruu 1 KU3HU.
3. Mcnonp30BaHre NMPOU3BOHON B CMEKHBIX JUCITUIIIMHAX.

Tema S5.11. Ilnomaas kpusoauHeiHOW Tpaneuuu. Popmyna HbprorToHa-
JleiiOHuna

1. UnTerpain: cyuHocTs, hopmyina Herotona-JleiOnua.

2.VlaTerpan u miomaab KpUBOJIMHEHHON Tpaneuu.
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3. Beruucnenue miomnianei mpyu MOMOIIN UHTErpasa.

Pa3zges 6. JjieMeHTHI TEOPHH BEPOATHOCTEH M MATEMATHYECKOM CTATHCTHKH
Tema 6.1. CoObiTHe, BepOATHOCTH COObITHA. CJI0)KEHME W YMHOXKEHHE
BEePOSITHOCTEM

1. IToHsiTHE CIIy4aitHOTO COOBITUS U TEOPHSI BEPOATHOCTEH.

2. BeposSTHOCTB CIIy4aliHOTO COOBITHSI.

3. CnoxxeHne U yMHOKEHHE BEPOSTHOCTEH.

4. CoBMECTHBIE 1 HECOBMECTHBIE COOBITUS U X IPUMEPBI.

Tema 6.4. 3a1auu MATEMATHYECKOA CTATUCTHKH
1. Marematuyeckast CTATUCTHKA U €€ METO/IbL.
2. DjieMeHThl CTATUCTUKH B MATEMATHKE.

Pazgen 7. IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE

Tema 7.1. OcHOBHbIE NOHATHSA cTepeoMerpuu. PacmoJioxkeHne NPAMBIX H
IIOCKOCTEH

1. CrepeomeTpust Kak pas/iei reoMeTpUH

2. OcHOBHbIE (QUTYPBI U TEOMETPUUECKHE TeJIa B TPOCTPAHCTBE

3. AKCHOMBI CTEPEOMETPUU

4. IIpsiMbIe ¥ TIJIOCKOCTH B MMPOCTPAHCTBE

5. BzauMHoe pacnosio’keHHe NpsIMbIX B MPOCTPAHCTBE

Pazgesn 8. MHOrOrpaHHUKHU M TeJ1a BpALLICHUS

Tema 8.8. O0bembI M JIOIIAAU IOBEPXHOCTEH TeJI

1. ®opMyInbl HaXOXKJEHUA ITUIONIAJe MOBEPXHOCTEH I'€OMETPUYECKUX TET U X
UCIIOJIb30BaHUe

2. @opMyJIbl HAXOKACHUSI 00bEMOB T€OMETPUUYECKUX TEJ U UX UCIIOJIb30BAHUE

3. Tena BpaieHuss BOKpYT HacC

Pazgen 9. KoopauHaThl 1 BeKTOPBI

Tema 9.2. Yroa mexnay Bektopamu. CkajisipHOe NPON3BeAeHNE BEKTOPOB
1. ITpsimoyroJyibHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE

2. BexTopbl B MPOCTPAHCTBE U ACHCTBUS HAJl HUMU

3. CxansipHO€ MPOU3BEICHUE B TPOCTPAHCTBE

4. KoMI1aHapHOCTh BEKTOPOB

5. [Ipumepsl perieHus 3aa4 Ha BEKTOPbI

Kpurepuu ouennBanus:
OneHka «OTJIMYHO» BBICTABISIETCSl CTYNEHTY 3a TINIyOOKOE€ M IMOJIHOE

OBJIAJICHUE COJIEP)KAaHUEM Yy4yeOHOTO Marepuajga, B KOTOPOM CTYJICHT JIETKO

OpPUEHTUPYETCS;  BJIAJICHUE MOHSATUWHBIM alllapaToM, YMEHUWE HCIOJIb30BaTh

Oonorpadguyeckue MaTepuaibl, a TaKXKe JHUTEPATYPOBEIUECKYI0O U KPHUTHUECKYIO

JUTEPATYypy, JaBaTh JIOKA3aTEIbHYIO M YOETUTENbHYIO OLIEHKY OCBEIIAeMOMY
17



BOIPOCY, CBOOOJHO W IIE€JICHAINPABICHHO HWCIIOIb30BATh KOHKPETHBIC MOHSITHUS
TEOPUH JINTEPATYPhI, AKTUBHO M 1EIECO00Pa3HO MCIOJIb30BaTh PA3IMYHbIC BUJIbI
CIIPABOYHOM JUTEPATyphl, BHICKA3bIBaTh B MUCbMEHHON (opMe U 0OOCHOBBIBATH
CBOM cCyxJeHus. OTiuyHas OTMETKa MpEenoiaraeT TIpaMOTHOE, JIOTUYHOE
U3JI0’)KEHUE MaTepHuala, KadeCTBEHHOE BHEIIHEeE 0OpPMIICHHE.

OrneHKa «XOpOIIO» BBICTABIISIETCSI CTYACHTY, €CIU CTYACHT IMOJHO OCBOWJI
y4eOHBIM Marepual, BJAJICCT MOHATUMHBIM alapaToM, OPUEHTUPYETCA B
M3Y4YEHHOM MaTepuajie, OCO3HAaHHO IIPUMEHSET 3HAaHWUS [PU  OCBEIICHUU
U3JIaraeMoro martepuaina, TPaMOTHO H3JIaraeT OTBET, HO cojJepkaHue u (opma
OTBETA UMEIOT HEKOTOPBIE HETOYHOCTH.

OreHKa «yIOBJICTBOPUTEIIEHO» BBICTABIISICTCS CTYACHTY, €CIIHM  CTYJICHT
oOHapy)KMBaCT 3HAHKWE W MOHMMAHKE OCHOBHBIX ITOJIOXKCHHI yIeOHOT0 MaTepHala,
HO W3JIaraeT €ro HEMOJHO, HEeMOCIEA0BaTeIbHO, JOMYCKAaeT HETOYHOCTH B
ONpe/ieTicHNe TOHATHH, B TPUMEHCHWHM 3HAHWKA, HE YyMeEeT JO0Ka3aTelIbHO
000CHOBaTh CBOM CYXICHUSI.

OueHka «HEYAOBJIECTBOPUTEIBHO» BBICTABISCTCS CTYIACHTY, €CIH CTYJICHT
UMEET pPa3pO3HEHHBbIC, OCCCUCTEMHBIC 3HAHUS, HE YMEET BBIJICNATH IJIaBHOE U
BTOPOCTENEHHOE, JOMYyCKaeT OIMMOKU B OMNPEACIICHUH MOHITHH, HCKAXKAET HX
CMBICJI, OECHIOPSAIOYHO M3JIaraeT Marepuai; 3a MOJHOE HE3HAHUE M HEMOHMMAaHHe
y4eOHOr0 MaTepHuaa Uiu 0OTKa3 OT BBHIMOJHEHUS JaHHOU pabOTHI.
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KommuiekT 3agaHuid 1J1s1 KOHTPOJIbHOM padoThI
110 JUCIOUIIIIMHE «MaremaTuka»

3amanus 11 NpoBeieHNs] KOHTPOJIBLHOTO cpe3a Nel 3a 1 cemectp
Bapuanr 1

1. Berunciuts: a) cos 780°;

13
6) sin Tﬂ;

. 12 37 .
B)SIHOL,CCJII/ICOSOL:—E u 7z<a<7,

F)COS%,CCHI/ICOSOLZO,ZSI/IO<OL<TE;

sin 75° +sin 45° .
sin 285°

e) 16 cOS X COS 2X COS 4X COS 8X, ecitu x = % :

sina  cos’a _ 1
— 2= =, ecly Sina —cosa ==,
cosa  sina 5
2. YupoctuTh BeIpaxeHnue: a) c0S (o — ) — cos (a + B);

0) sin 915°cos B — sin B sin 645°;
B) %sin (540° + B) sin (B + 810°);

r) Sin 3o, oS 2a + Sin 20, cos 3oL —C0S (21 — a);
) sin(—a) + cos(z + @)

1+2 COS[Z - aj cos(—a)

1-cos2a .
sin 2«

k) 4 sin 10° cos 50° cos 40°.
3. Pemuth ypaBHEHUe: a) COS (1 + X) = Sin % ,

0) sin 5x cos 4x — cos 5x sin 4x = 1.
cosa  l+sina

4. JlokasaTh TOXJIECTBO: a) — =
1-sina Ccosa

0)cosda +1= %sin 4o (Ctg o —tg a);

1-2cos’ a

- =g a-ctg .
SIn o COS @

19



Bapuant 2

1. Beraucnuts: a) sin 780°;

1
0) cos %;

. _ 4 3,
B)COSOL,GCJII/ISIHOL——E uT<a<—"]

: : 4 3
F)SIHZOL,GCJII/ISII’IOLZ—E I/ITC<OL<7”;

sin 70° +5sin 20° .
c0s205° ’

e) 16 sin x sin 2x sin 4x sin 8x, eciu x = % :

4sin 2a +5c0s2a
2sin 2a —3c0s2a

2. YupocTtuTth Beipakenue: a) Sin (o + B) + sin (o — B);
0) sin 605°cos B + sin 3 sin 835°;

B) %sin (405° + B) cos (B + 765°);

w |-

, ecim Ctg o =

r) Sin 4a. cos 3a + sin 3a. cos 4o —sin (67 — a);

sin(e’”+ a} +sin(27 + @)
I -

A :
2c0s(— e )sin(—a) +1
sin 2«
e) —n g% .
1+cos2a

%) 4 sin 15° cos 15° sin 100°.
3. Pemnth ypaBHeHue: a) Sin (7 + X) = COS (— %j X

0) cos 4x sin 3x + sin 4x cos 3x = 1.
sina 1+cosa .

4. JlokazaTh TOXKIECTBO: Q) =—
1-cosa sin o

0) (tg o + ctg a)(1 — cos 4a) = 4 sin 2q;

1 .
B) ——————=sinacosa.

tg a+ctg o

3ananus 11 NpoBeAeHNs] KOHTPOJIbHOI padoThI 32 IEPBbIH ceMecTp
Bapuanr 1

Nel. Yopocrture BeipaxkeHue:

1.(sin x + cosx)’ —1
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2
2.(cos2 x[% — xj + sin 2(37” — XD —sin?x

sin* x + sin? xcos” x
"~ sin?xcos® x
Ne2. TIpeobpa3yiiTe BoIpaskeHuE:

1 (a+2 __a n 2 ) ) va—/2
"\V2a V2a+2 a—2a a+2
1 1

3

c-1 c2+cz 1
25— et
ci+cz  c2+1
lg8+1g18
2lg2+1g3
Ne3. Pemute ypaBHeHHe

1.Vx2+2x+10=2x—-1
Vs Vs
2. cos(z+x)+cos(z—x) =1
3.0 2x2—16x—37,5:5\/§
4.logsVvx — 5+ logsV2x —3 =1

3.

Bapuanr 2
Nel. Yopoctute BeipakeHue

1.(cos2x+1)tg*x —1

ct 3i_x
1+ ctg *(— x) I 2
2. .
tg’(x—=z)  ctg(z + x)

3 sin® xcos x + cos® xsin x

cos? x
No2. IIpeobpasyiiTe BeIpakeHHE:

1 (a\/E+b\/F _ m) (\/E+\/E)2

Va+Vb a+b
" 1013 3 3
3(ab)z—3b (a2—b2) +2az+b2
2- + 3 3
a-b S5
a2+b2
3lg2+3lg5
"1g13-1g130

Ne3. Pemnre ypaBHEeHUE
1.V17+2x —3x2 =x+1

2.sin(%+x)—sin(%—x)=\/§

3 2x2—6x+0,5: 1

162
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4.%lg(2x— 1)=1-1gvx—9

3agaHus 175 NPoOBeleHUs] KOHTPOJIbHOIO cpe3a 3a 2 ceMecTp
Bapuant 1
Nel. Brruncnure npoms3BOIHYIO:
1.f(x) =2x%+4x*+ 6x + 3

3.f(x) = (8x — 10)3
4. f(x) = cosg

5. f(x) = —

(5—4x)5
Ne2. Haiiiure KOOpAMHATBHI TOYEK KacaHHs, B KOTOPBIX KacaTeJbHbIC K IpapuKy

Gynxmun y = 2x2 + x + 4 UMeIOT yriIoBoil K03 (GUIMEnT, paBHbIii 1

Ne3. CocraBbTe ypaBHEHHE KacaTelbHOM K rpaguky QyHkmuu y = 3x2 —4x — 2 B
TouKe ¢ abcuuccon xy = —1

Ne4. MaTepuanbHas TOUKa JBUKETCS NPAMOIMHENHO 1o 3akony x(t) = t3 — 27¢t.
Haiinure yckopeHre TOYKM B MOMEHT BpeMeHU t = 2 c.

No5. Haiinure oOmuii BUs1 nepBoOOpa3HbIX ISl PYyHKITUU:

1.f(x) = 3x + 5x°> + 6x° — 2

2.f(0) = +=—Vx
3.f(x) = (5x — 3)°

4. f(x) = sin (Zx — %)
5.f(x) = —

(4x+3)*

No 6. Beruncinure uHTErpabl:
1.3

1 [, x%dx

2. fz dx

0 cos?x

3. [ (1+2x)dx

Bapuanr 2
Nel. Brruncinure npou3BOHYIO:
1.f(x) = 3x% + 6x* + 8x + 100

3.f(x) = (4x — 5)°
4, f(x) = sinl0x
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5. (%) = ——

(1-2x)3
Ne2. Haiinute KOOpAUWHATHI TOYEK KacaHHs, B KOTOPHIX KacaTeNbHbIE K Ipaduky
gynxuum y = x% + 2x — 1 HMEIOT yriaoBoi ko3 (UIUEHT, paBHBIIH 2
Ne3. CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky QyHkuun y = 2x2 —5x + 1 B
TOUKe ¢ abcuuccoit x, = 2
Ne4. MatepuanbHas TOUKa JIBHKETCS HPAMOJIMHENRHO 1Mo 3aKony x(t) = 8t% — 2t3.
Haiinure yckopeHHre TOUKM B MOMEHT BpemeHnu t = 1 ¢
Ne5. Haitnure oOuimii Bu1 nepBooOpa3HbIX s QyHKIUH:
1.f(x) =6x+3x3+2x*—9

6 8
Zf(X) =x—4+F—2\/§
3.f(x) = (4x — 13)°
4. f(x) = cos (3x - %)

4

5.f(x) = (2x+10)6
Ne6. Beruncinure MHTErpabl:

1. f_llxsdx

2. J;:Et dx

= sin?x
4

3. [ (4 + 2x)dx

Kpurepuu oueHuBaHus:

O1eHKY «OTITUYHOY» CTYJIEHT MOTyYaeT, eCIH:

— OOCTOSITENIBHO M C TEOPETHUYECKUM OOOCHOBAHMEM PEIIAECT JAAHHYIO
KOHTPOJIbHYIO PaboTYy;

— MOXeT 000CHOBaTh CBOE pELICHHE, TPUBECTU HEOOXOJUMbIE TPUMEPHL;

— MPaBWJIBHO OTBEUYAET HA JOMOJHHUTEIBHBIC BOMPOCHI MPEMOaaBaTes,
UMEIOIIHE [IeTBI0 BEISICHUTH CTENIEHh IOHUMAHUS CTYACHTOM JaHHOTO MaTepHuaia.

O11eHKY «XOPOII0Y» CTY/ICHT MOIy4aeT, €CIIu:

— HenoiHo (He meHee 70% OT MOJIHOT0), HO MPAaBUJILHO PEIICHO 3aJaHNUE;

— TIpU PEIICHUH OBLIN JOMYIICHBI 1-2 HECYIIECTBEHHBIE OMUOKH, KOTOPHIC
OH HCIIPABIISET TIOCIIC 3aMEUaHUsI PETO1aBaTels;

— MOKeT 000CHOBATh CBOE PEIIEHNE, IPUBECTH HEOOXOIUMBIE TIPUMEPHI;

— MPaBWJIBHO OTBEYACT HA JIOMOJHHUTEIBHBIC BOMPOCHI TPETOaBaTels,
UMEIOIIHE [IeTBI0 BEISICHUTH CTENEHh TIOHUMAHUS CTYACHTOM JaHHOTO MaTepHuaia.
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OLEeHKY «yJOBJIETBOPUTEIBHO» CTYJICHT MOJTYYaET, €CIIU:

— HenoJiHo (He MeHee 50% OT MOJIHOTO), HO MPaBUJILHO PEIICHO 3a/1aHHE;

— Mpu pelieHny ObuIa JomylieHa 1 cyniecTBeHHas OlmoKa;

— 3HAE€T U MOHMMAET OCHOBHBIE TOJIOKEHHUS TAHHOW TEMbI, HO JOIMYCKaeT
HETOYHOCTHU B (HOPMYITUPOBKE MOHSATHH;

— WU3JaraeT  BBINOJHEHWE  3aJaHUsl  HEJOCTaTOYHO  JIOTUYHO |
MOCJIEIOBATENBHO;

— 3aTpyAHSETCS MPU OTBETaX HA BOMPOCHI IPENoaaBaTelsl.

OneHKy «HEeYIOBJIETBOPUTEIHLHO» CTYACHT MOJTY4YaeT, €CIIN:

— CTYJCHT UMEET Pa3pO3HEHHbIE, 0ECCUCTEMHBIC 3HAHUSI, HE YMEET BbIICIIATh
IJIaBHOE U BTOPOCTENEHHOE, JIOMYCKAeT OIIMOKM B OINpeJeieHUE TMOHATUM,
HCKQKAET UX CMbICI, OECIIOPSAIOYHO U HEYBEPEHHO M3JIaraeT MaTepuall, He MOKET
MPUMEHSITh 3HAHUS JJISI PEIICHUSI MPAKTUYECKUX 3a/lay; 3a MOJIHO€ HE3HAHWE U
HEMMOHMMAaHUe y4eOHOT0 MaTepualia Uik 0TKa3 OTBEYATh.

3aganusi 1J1s MPOBeeHNs TEKYIEro KOHTPOJIS
Paszgea 1. IloBTOpeHne Kypca MAaTEeMATHKHA OCHOBHOM IIKOJIbI
Tema 1.4. BxogHast KOHTpPOJIbHasA padoTa
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHBILL OMEEM U3 Yemblpex
NPeOI0HCEHHBIX.
1. (1 6amn) Packpoiite GpopMyTy COKpaLIEHHOTO yMHOXKeHHs a-h?;
A) a2-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Tnomaae TpeyrojlbHUKA BRIUUCSETCS IO (hOpMYIIE:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
3. (1 6amn) Kakoe u3 crneayromux 9uces 3aKIF0YeHO MEXIy YUCIIaMu g 27

8
A)0,4;b5)0,5;B)0,6; 1 0,7
4. (1 6anmn) Jaunsl rpaduku yukiuii. Kakas popmyna cooTBeTcTBYeT rpaduky 3):
1) 2) 3)

T g
e o

il

T e

|
|
— |
|
!
|

1 _ Ly
0 1 e o1

|
\ *!*
\ |
i 0 1\| |
\ 1V | B 4
| | | +H
\! ,. | | _//
NP - - / —— L
| — - T bt A
A)y=-x—6;B)y=x*-8x+11;B)y = -2 T)y=x+5.

N\
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Ilpu evinoanenuu 3ad0anuii 5-8 3anumiume x00 peuwieHus U NOJYYEHHBLIL OMeemn.
1, 11
5. (2 6anna) Beruucnure St

6. (2 6amna) Pemure ypasHenue x2- 7x + 10 = 0. Ecau ypaBHeHue uMeeT Goiee
OJTHOTO KOPHSI, B OTBET 3aIUIINTE MEHBIINN U3 KOPHEH.

7. (2 6anna) [1nomaab 3eMenb KpeCThIHCKOIO X035IMCTBA, OTBEICHHAS 110/ TOCAIKY
KyCTapHUKOB M IIBETHHKOB, COCTaBJIsIeT 24 ra W pacrmpeneieHa MeXIy HUMH B
oTHouieHUH 5:3. CKOJIBKO FeKTapoB 3aHUMAIOT LIBETHUKH?

8. (2 6amma) Beicota BH mapamienorpamma ABCD nenut ero cropony AD Ha
orpe3ku AH =2 u HD = 32. /Inaronane napamuienorpamma BD pasua 40. Haiigure
IUIOLIA/1b TapaJjuIesiorpaMma.

Smanonvt omeemoas:

Homep |, 2 3 4 5 6 7 8
3aJaHUS
OTtBeT b b B A 2,7 2 9 816

Pazgea 2. OcHoBbI TpUTrOHOMeTpUHU. TpUroHOMeTpUYecKue PyHKIUN

Tema 2.10. KonrTposbHas paGora nmo pasgeny 2 «OCHOBbI TPUTOHOMETPHUHM.
Tpuronomerpuveckue GyHKuum»

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlL OmMeem U3 uemvlpex
NPeOI0HCEHHBIX.

1. (1 6aym) B AABC sinC = %. Kakas u3 cropon siBnsiercs runotenyzout AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) YoM kakoi yeTBepTH siBisieTcs yroy 0=400°?
A)L; B)II; B) III; I') IV.
3. (1 6amn) Kakue u3 QyHKIM SBASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ann) Kakue u3 uyncen sBASIOTCS KOPHEM YPaBHEHUS COS X = %?
_r. _r I _2m
A)x—6,B)X 3,B)X 2,1“))( ~
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOJYYEeHHbLIL Omeem.

5. (2 6anna) Beraucaute: sin g + Ccos g

. V2 .2
6. (2 6anna) Halinnre 3HaueHUE BBIPAKCHHUS 4arcc0s7 - 4arcs1n(—7)

7. (2 6amna) Jlokaxure TOXKASCTBO: 2sin(m/2+a)+ cos(m — )= cosa.
8. (2 6anna) Pemmre ypaBHeHue: sin’x - 4 sinx + 3 =0.
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Omanonvt omeemoas:

Homep |, 2 3 4 5 6 7 8
3alaHUS
T
OtBeT b A B b 1 2 - 5 + 2wk, keZ

Pazgen 3. Crenenn u kopuu. CTeneHHas, noKka3areJbHasi U JJorapupmuyeckast
Gynxkumn

Tema 3.8. KonTposbHasi padora no pasaeny 3 «Crenenu u kopuu. CreneHnas,
MoKa3aTeJbHas U JJorapupmudeckas QyHKuru»

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvll Omeem U3 uemvlpex
nPeOI0IHCEHHBIX.

1. (1 6asm) Mex 1y KaKMMH BYMsl HATypaJIbHBIMHE YHCIAMH HAXOIUTCS Yncio 1/ 1972
A)19u20;b)2u3;B)18u19;1)3 u4.

2. (1 6amn) Ha pucynke mzobpaxen rpadhuk Qynkuuu y = a*. Haiinure 3HaueHne
f(2).

A) 25; b) 5; B) 32; I') Het BepHOTO OTBETA.

3. (1 6amn) Kakas u3 pyHkiuit Bo3pacTaeT Ha Bceil 001acTu onpeneneHus?

A) f(x) =logs x; B) f(x) = 0,7 B) f(x) = x* T) f(x) = log1 x;

gx—3

x+7

A) (-7;1,5); B) (-0; -1,5), (7; +o0); B) (-1,5; 7); T) (-00; -7), (1,5; +o0).

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI OMeemn.
5. (2 6amna) Haiinure 3HaueHue Boipaxkenus 4° - 1110 : 448,

4. (1 6ann) Ykaxure o0nacts onpezaenenus Gpyakuuuf (x) = lg

6. (2 6anna) Haitnure kopenb ypaBuenus logs (4 + x) = 2.

7. (2 6anna) PaccrosiHre oT HaOI01aTeNs, HAXOASIIETOCcs Ha HEOO IO BeIcOTE h
KUJIOMETPOB HaJl 3eMJIEH, 10 HaOI0JaeMON UM JIMHUM TOPU30HTA BBIYUCIISIETCS T10
dopmyie I = V2Rh, rne R=6400 kM — pamuyc 3emn. C KaKkoif BBICOTbI TOPH30HT
BHJICH Ha pacCcTOSTHUU 48 KuioMeTpoB? OTBET BbIPA3UTE B KWIOMETPAX.

8. (2 6amna) Pemmmre 3HaueHue Boipakenus logg 108 + log, 2.

26



Omanonvt omeemoas:

Homep | 2 3 4 5 6 7 8
3alaHUS
OTtBeT b A A r 121 21 0,18 3

Pa3znen 4. YpaBHeHUs] 1 HEPABEHCTBA
Tema 4.4. KonTposbHasi pabora mo pasaenay 4 «YpaBHeHHsI 1 HEPABEHCTBA»
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlil Omeem u3 uemvlpex
NPeOIOHCEHHBIX:
1. (1 6amn) Kakoe u3 gncen siBnsieTcst KOpHEM ypaBHeHHs log,(x + 1) =1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue u3 ypaBHeHU uMeroT 00Jiee OTHOTO KOPHs?
A) x?-6x+5=0; B) 3*>=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) OnpenenuTe BUI ypaBHeHHS V—32 — X = 2
A) nuneitHoe; b) kBagpatHoe; B) uppauronansroe; ') paunoHagbHOE.
4. (1 6amn) Onpenenure HauMEHbIIEE 1IEIOE PEIIEHUE HEpaBeHCTBa 5% 2<1?
A)-3;b5)0;B)3;T') -4.
Ilpu eévinonnenuu 3a0anuit 5-8 3anuwiume x00 pewienus u NOJIYUEHHbLIL OMEem.
5. (2 6amna) Haliqute KopeHb YypaBHEHUS | x-3 | =2

x—y=38,

2*73Y = 16.

x2-5x

2
7. (2 6amna) Pemute HEpaBEeHCTBO . <x

6. (2 6amna) Pemute cuctemy ypaBHEHUIN {

8. (2 6amma) Perute ypaHenue (2x — 3)V3x2 —5x—2 =10

Imanonvt omeemos:

Homep |, 2 3 4 5 6 7 8

3aj1aHus
OtBer B B B A 1;5 | (10;2) | (-;0];[2;3) | -1;6

Paznean 5. [IpousBoanasi u nepoodpasHasi QyHKIUN
Tema 5.13. KonrtpoabHas paGora mno pasgeay 5 «I[IpousBognass wu
nepBooOpasHas PyHKIUN»
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHBIIL OMEem U3 Yemblpex
nPeOI0HCEHHBIX.
1. (1 6amn) Yemy paBHa nmpousBogHas GpyHKIUH y=2X>?
A)y'=5x;B)y=6x;B)y=6;T) y = 6x>
2. (1 6amn) 1o xakoit u3 GopMys BEIYUCIISETCS MPOU3BOIHAS YACTHOTO?
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uv—uv’

A) W)=+ B) () =uviuy's B) (£) 7 = 25 1)) =F (2())*2 ().

vz 7

3. (1 6amn) Pemmute ypaBuenue f'(x)=0, eciu f(x)=3x2 — 6x +4. Bribepure OTBET.
A)1;b)-1;B)4;T') -4.

4. (1 6amr) O6umit B Bcex nepBoooOpasHbix s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Ilpu evinonnenuu 3ad0anuii 5-8 3anumwiume x00 peuwieHus U NOJYYEHHbLIL OMeent.
5. (2 6amra) MatepuanbHasi TOYKa JBMXKETCS HPSIMOJIMHEHHO MO 3akoHy X(t) =

1
th +t — 10 (rme X — paccTosiHuE OT TOYKH OTCYETa B MeTpax, t — Bpems B

CEeKYHJIaX, M3MEpPEHHOE C Hauaja JBWXeHus). B kakoi MOMEHT BpeMeHH (B
CEKyHJaX) €e CKOpPOCTh ObliIa paBHa 5 M/C.

6. (2 6amna) Ha pucynke n3zobpaxén rpaduk dyunkuuu y = f(X) u kacatenbHas K
HEMY B Touke ¢ abcuuccoi Xo. Haiinure 3HaueHue npousBogHoi PyHkiuu f(x) B

TOYKE Xo.
YA )4
X, 1 /’/ -
-5 i loyn |/3 |5
|/ _
B ty=100-
)4
/1
r/ T 4
/

7. (2 6anna) Ha pucynke uzobpaxen rpaduk ¢yHkiuu y=f(x), onpeaenéHHon Ha
untepBasie (—3; 11). Halinute Haumenbiiee 3Hauenne Gyukiuu f(x)Ha orpeske [2;

9,5].
v

A y=J(x)
A . [\
-3 ‘l x
1 1 |~
AN i \

8. (2 6amna) Ha pucynke nzo0paxen rpaduk Hekotopoit pynkiuu y=f(X) (1Ba nyqa
¢ oOmieil HavanbHOU Toukoi). [Tonb3ysck pucyHnkom, Berauciute F(8) — F(6), rae
F(X) — onna u3 mepBooOpa3ubix GyHkiuu f(X).
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Smanonvt omeemoas:

Homep | 4 2 3 4 5 6 7 8
3aJIaHUS
OTtBeT r B A b 8 1,25 -3 12

Pa3jen 6. JjieMeHTBI TEOPUHM BEPOSITHOCTEH M MAaTEMATHYECKOH CTATHCTHKHU
Tema 6.5. KoutpoabHasi pabdora mno pasaeay 6 «DjaeMeHTbI TeOpHH
BEPOSATHOCTEH U MATEMATHYECKOU CTATUCTUKH»

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npaguIbHLII OMEEM U3 UEeMbIPex
nPeodI0HCEHHBIX.

1. (1 6amn) KomOunaropuka - 3To pa3fiesa MaTeMaTUKH, OTBEYAIOIUNA HA BOMPOCHI
CKOJIbKUMU CIIOCO0aMU MOXKHO BBIOPATh JIEMEHTHI ...

A) 3ajlaHHOT0 KOHEUYHOro MHOXecTBa; b) OeckoHeuHoro MHOXkecTBa; B) mroboro
MHOeCTBa; [') UppaloHaIbHBIX YUCEI.

2. (1 6ann) CoenvHEHHS U3 N AJIEMEHTOB, OTJIMYAIOIIUECS JIPYT OT JAPYyra TOJBKO
MOPSIIKOM PACIIOJIOKEHUS B HUX DJIEMEHTOB, HA3bIBAIOTCS:

A) nepecranoBkamu; b) couetanusimu; B) pazmemenusamu; ) komOuHamsiMu.

3. (1 6ayun) Yucno Bcex BO3MOXKHBIX pa3MeIleHU BeIYUCseTCs o popmyiie:

M)A =n(n—m); B Al =n(n—1)..(n—m+1); B) A} = A" =

n(n+m)
4. (1 6amn) I'pynnupoBka — 370. ..

n!

(n-m)?’

A) ynopsiioyeHue €IUHHUIl COBOKYIHOCTH IO TNpu3HaKy; b) pa3zOuenHue enuHun
COBOKYITHOCTH Ha TPYMNNbI 10 Tipu3HaKy; B) o6o0menne equundHbix Gaxtos; 1)
000011IeHNE STUHUIHBIX TIPU3HAKOB.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI OMeen.
5. (2 6anna) B cpennem m3 2000 cagoBBIX HACOCOB, MOCTYNMUBIIUX B MPOJAKY, 6
noATekaroT. HaliuTe BEpOSTHOCTH TOTO, YTO OJMH CIy4aiHO BBIOpaHHBIN s
KOHTPOJISl HACOC HE MOATEKAET?
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6. (2 6amma) CpaBHUTH BCXOXKECTh CEMSH JTIOOBIX TPEX BHUJIOB OJTHOJICTHHUX IIBETOB
3a mocienuue 3 roga. CocTaBUTh JUarpaMMmy IO HaWJIE€HHBIM JaHHbIM. Craenatb
BBIBO/IBI.

7. (2 6amna) I{BeToBOYy MPEMIOKUIN YKPACUTh KIYMOY IIBETaMH, UCIIOIb3Ys 3
BUJa. CKOJIBKO PA3IMYHBIX BaPUAHTOB €CTh y I[BETOBOJA, €CJIM €CTh BBIOOpP U3 5
BUJIOB Pa3HOl paccapl?

8. (2 6amma) CKOTBLKUMH CTIOCOOaAMU MOKHO TIOCAIUTh 4 KyCTapHHUKA B OJTUH PSif?

Omanonvt omeemos:

Homep |, 2 3 4 5 6 7 8
3aJIaHUS
OtBer A A B A 0,997 - 10 24

Pa3nen 7. [Ipsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Tema 7.6. Konurposbnass padora nmo pasaeiny / «IIpsiMble M MJIOCKOCTH B
MPOCTPAHCTBE»

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlL OmMeem U3 uemvlpex
nPeOI0IHCEHHBIX.

1. (1 6amn) Pacumdpyiite KpaTKyro 3ammch: a€f.

A) ToYKka a MpUHAIJICKHUT MIIOoCKocTH f; b) Touka a mpuHamiexuT npsmoit [; B)
npsiMasi a TPUHAIIICKHUT MIIOCKOCTH 3; ) mpsimasi a mepeceKkaeT TIOCKOCTh 5.

2. (1 6amn) Ilpsmeie AB u CJI ckpenmBarotcsa. Kakoe pacmnosioxkeHue HWMEOT
npsmble AC u BJ[?

A) mapainenshsie; b) nepnenaukynsipusie; B) ckpenuBarotes; ') mepecekaroTcs.
3. (1 6amm) Ilmockoctn @ m [ umeroT 1 obmryro Touky. KakoBo MX B3auMHOE
pacmnoJioxeHue?

A) nmapannensnsl; b) mepecekarorcs mo npsimoii; B) coBmanaroT; I') ckpemuBaroTcs.
4. (1 6amm) Ecnu npsimasi, mpoBeIcHHAS Ha INIOCKOCTH Y€pe3 OCHOBAHKME HAKJIOHHOM,
MEPIICHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) mepneHIuKyJIIpHa U caMOM HaKJIOHHOM; b) mapasuienbHa U caMOil HaKJIOHHOW;
B) ckpemuBaercs ¢ HakJIOHHOM; [') meprneHIuKyasspHa OCHOBAHUIO HAKJIOHHOM.
Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume xX00 peuwieHus u NOJYYEeHHbLIL Omeem.
5. (2 Oamma) Yepes koHubl otpeska AB u ero cepenuHy M mpoBeeHBI
napasuielibHbIe IPSIMbIE, MEPECEKAIOIINE HEKOTOPYIO TJIOCKOCTh B TOUKax Aj, B1 u
M;. Haitnure anuny otpeska MM, eciiu otpe3ok AB He nepecekaer miocKoCTh U
ecmu AA1=6,8cm, BB1=7,4cMm.

30



6. (2 6amna) [pameie AC, AB u A/l nonapHo nepneHaukyssipubsl. Haiiaure otpe3ok
Cl, eciu AB=5cm, BC=13 cm, Al =9 cm.

7. (2 6anna) 13 TOUKM K IUIOCKOCTH IPOBEJEHBI JIBE HaKIOHHbIE. HaliiuTe ninHbI
00IIero NepHeHIuKyIsIpa, €CJIM NPOEKLIUN HAKJIOHHBIX OTHOCSTCS Kak 2:3 U J1JIUHBI
HAaKJIOHHBIX paBHBI 23 ¢cM 1 33 cMm.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1/11. [Toctpouts Touky KEAB, Touky
MeJlJ1:C, otpezok PEEA1B1C;.

Omanonvt omeemos:

Homep |, 2 3 4 5 6 7 8
3aJIaHUS
OtBer B B b A 7,1 15 9 -

Pa3nen 8. MHOrorpaHHUKY U TeJia BpallleHusl

Tema 8.9. Konrpoabnas paGora nmo pasaeiay 8 «MHOIOrpaHHHUKH W TeJia
BpallleHUusD)

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvl Omeem u3 uemvlpex
nPeOI0IHCEHHBIX.

1. (I ©Oamn) B kakux eauHUIIAX H3MEPSETCAs IUIOMIAJb IOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpagycax; b) B meTpax; B) B kBagpaTHbix MeTpax; [') B AByrpaHHbIX Tpagycax.
2. (1 6amn) [Tnomaas 6OKOBOIM MOBEPXHOCTH MPU3MBI BRIUUCIISETCS IO (POpMYIIE:
A) S = Seox + 2 Socu; B) Seox = Pocu * H; B) S = Box + S Soc; I') Seox = 2Pocu * H.

3. (1 6amn) Yrto sBASETCSA OCEBBIM CEUEHUEM YCEUEHHOr0 KOHyca?

A) paBHOOeIpeHHBIH TpeyroiabHUK; b) paBHOOenpeHHas Tpamenusi; B)
npsIMOYTOJIbHUK; ') mpsiMoyTrosibHast Tpanemnus.

4. (1 O6amn) Kakas d¢urypa mnosydaercss TpH BpalIeHHUH MPSIMOYTOJIBLHOTO
TPEYTOJIbHUKA BOKPYT OJIHOTO M3 CBOUX KaTETOB?

A) konyc; b) yceuennslit konyc; B) nupamuna; I') yceueHnas nupamuia.

Ilpu evinonnenuu 3ad0anuii 5-8 3anumiume x00 peuwieHus U NOJYYEHHbLIL OMeent.
5. (2 6anna) Pebpo ocHOBaHMS MPAaBUIIBHON TPEYTroJdbHON MupaMuibl 3 M, anodema
6Mm. Haiinure nmomaas 60KOBOM MOBEPXHOCTH MUPAMUJBI.

6. (2 6amwta) Juaronans kyda paBHa v'588. Haitaure ero oobem.

7. (2 6anna) [IpsMOyTroIBHUK CO CTOPOHAMH 8CM U 3CM BpaI[aeTCsi BOKPYT OOJBITICH
ctopoHbl. Haiinure o00bem, Tomaa OOKOBOM M TIOJHOW TOBEPXHOCTEH
MOJIYYEHHOTO TeJa.
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8. (2 6amna) BerunciuTh MOBEPXHOCTh KPOHBI KYCTapHUKA, UMEIOLIEro opMy miapa
paauyca 0,5 M. B oTBeT 3anuiuTe 4ucio, 1eJI€HHOE Ha T.

Omanonvt omeemos:

Homep | ) 2 3 4 5 6 7 8
3aJ1aHUs

OtBeT B b b A 27 | 2744 | 72m; 48m; 64 1

Pa3nen 9. KoopauHatsl 1 BeKTOPbI

Tema 9.3. KourpoJsibHasi padora nmo pazaeny 9 «KoopauHaTbl 4 BEKTOPbI»
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvll OmMeem u3 uembvlpex
nPeOI0IHCEHHBIX.

1. (1 6amn) Hansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue n3 HuX
JekaT Ha KoopAuHATHOM mpsiMoi Oy?

A)A;B)B; B)C; I .

2. (1 o6amm) Kakume u3 BektopoB a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SBJIIFOTCS] € IUHUYHBIMU?

A)a;Bb)c; B)B; 1) p.

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) xosinHeapHb1?

A) a, B; b) c, B; B) a, ¢; I') koyutmHEapHBIX BEKTOPOB HET.

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoi Kakoro oTpe3ka
sBisieTcs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL OMEem.
5. (2 6amnna) Hans! BekTops! a(-6,0,8), B(-3,2,-6). HalimuTe ckasipHOe TpOU3BEICHUE
BEKTOPOB.

6. (2 Oamma) Ilpu kakux 3HaueHMsAX 0 BekTopel a (4,1m,2), B (1,2,m)
NEePHEeHANKYJIAPHBI?)

7. (2 6anna) [ausl BexkTopsl a(-6,0,8), B(-3,2,-6). Haliiure KOCHHYC yriia MEXIy
BEKTOPAMH.

8. (2 6anna) okaxure, uto yeThipéxyroibHuk ABC/I siBisieTcss pomOom, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), 11(2,8,4).

Smanonvt omeemoas:

Homep | 2 3 4 5 6 7 8
3aaHUA
OtBeT B B A B -30 -1 -3/7 -
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Kpurepuu onenuBanus:
OueHka «OTJIMYHO» BBICTaBIAETCS CTyAeHTY 3a 90 — 100 % mpaBHIIBHBIX

OTBETOB.
OneHka «XOpOIIO» BBICTABISIETCA CTYAEHTY 3a 75 — 89 % mpaBHIbHBIX
OTBETOB.
OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIsIETCA CTyAeHTY 3a 50 — 74 %
MPaBUWIbHBIX OTBETOB;
OrneHka «HEyTOBICTBOPUTENBHOY» BBICTABISETCS CTyneHTy 3a mMeHee 50 %
MPaBUIIBHBIX OTBETOB.
Kpurepuu onieHnBaHus 1Jisl PeCTaBICHHBIX 3aJaHUM:
— omeHka «5»: 11 — 12 6annos;
— omeHka «4»: 9 — 10 6anoB;
— orneHka «3»: 6 — 8 6amoB;
— olueHka «2»: 0 — 5 6aios.
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@oH TECTOBLIX 3aJaHUU
10 AU CHUIIIINHEC «MaTGMaTI/IKa»

Paznea 1. IloBTOpeHue Kypca MaTeMaTHUKH OCHOBHOM HIKOJIbI

Tema 1.3. Beipaxkenuss U npeoOpazoBanusi. IIpoueHTHBbIe BBIYHCICHHS.
YpaBHeHHS U HEPABEHCTBA

1. Yucno 6 sBiseTcsl KOPHEM YpaBHEHUS:

1) x+8=x+7; 2) 2-x=x-2; 3) 1+L=L+1;
X+6 X-6

4) X g6X=x_e; 5) 6x—1=0.

2. Haiinure Konn4ecTBO KOpHEH ypaBHEHUS 4-(5X +1) =5x+1.

1) 2; 2) 0; 3) 1; 4) 3; 5) 4.

3. Haiiure Hanbonbmmii KOpeHb ypaBHEHHs 5(3x—6)(12x—4)=0.

1) 2; 2) 3; 3) 4; 4) 5; 5) 6.
4. KBaspaTHBIM YPaBHEHHEM SIBIIACTCA:

1) 4x* - x*-9x =0; 3) 2x-1=0; 5) (2x-15)" =4x’.
2) 3x’ +2x-8=0; 4) x+2y=3;

a) 1; 0) 3; B) 5; r)2; n) 4.

. . X
5. HaiimuTe MOTyJTb pa3HOCTH KOPHEH ypaBHEHUS: X° = -t 0,5.

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

6. Haiigute cymmy KopHeW ypaBHEHUS 3x° +9x =12.

1) 9; 2) -9; 3) -3; 4) 4; 5) 12.

7. Haiinmure pa3HOCTh CYMMBI U TIPOU3BEICHUSI KOPHEH ypaBHEHUS X° —Xx—3=0.
1) 4; 2) 5; 3) -4, 4) 14, 5) 11.

8. MeHbInii KOPEHb YPABHEHHS X* +8X +5=0 MPUHAIICKHUT IPOMEKYTKY:

1) (-9;-8); 2) (-7;-6); 3) (-8;-7); 4) (-5:-4); 5) (-6;-5).
9. Beruuciure Pa3sHOCTb MCIKAY OOJIBIIUM W MEHBIINM KOpHsMH YPaBHCHUSA
-x*+0,1=0,9x.

1) -0,9; 2)-1,1; 3)0,9; 4) -1,5; 5)1,1.
10. Haiigute cymmy KyOOB KOpHEH ypaBHEHHS X° +3x—2=0 .

1) —45; 2) 45; 3) -9; 4) -48; 5) 9.



OT1BeTBI:

Homep |1 2 3 4 5 6 7 8 9 10
BOIIPOCA
OtBeT 4 3 2 4 3 3 1 4 5 1

Pasznea 2. OcHoBBI TpUroHOMeTpUHU. TpUroHOMeTpUYECKHE (PYHKIUH

Tema 2.5. IIpeoOpa3oBanue rpapukoB TPUTOHOMETPHUYECKUX (PYHKIMI
Bapuanm Nel

1.I'paduk xakoit GyHKIIMH HU300paKEeH Ha

pUCYHKE?

1) y=sinx
2) Y =-—COSX
3) y=-sinx
4) y=cosx

2.I'paduk xakoi QPyHKIUU U300pakeH Ha
pucyHke?

1) y=2cosx

2) y=2sinx
1

3 = —CO0S X

) ¥=5

4) y=-2sinx

3.I'padux kakoi PyHKIUMU U300paKEeH Ha
pucyHke?
1) y=cosx+1

2) y=sinx-1
3) y=cosx-1
4) y=sinx+1

4. I'padux kakol PyHKIMK U300pakeH Ha
pucyHke?

1) y=cosx-1
2) y=sinx-1
3) y=cosx+1
4) y=sinx+1
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5.I'paduk xakoi QyHKIMK M300pakeH Ha

pUCYHKE?
1

1) yzgcosx

2) y =—2sinx
1 .

3) y=ES|nx
1

4) y:—Ecosx

6.I'paduk kakoit pyHkIMK N300pakeH HAa pUCYHKE?

1)
2)

3)
4)

y = —C0S2X
X
=2sin—
y 2
X
=—2C0S—
y 2
y =sin2x

7. I'paduix xakoil PyHKIIMU N300pake€H HA pUCYHKE?

1)

2)
3)
4)

8.I'paduk kakoil GyHKIIMU U300pakeH Ha

y:—lcosx
2
yzlsinx
2
y =—2sinXx
yzlcosx
2

pucyHke?

1) y=2sinx +1
2) y=2cosx-1
3) y=cos(2x)+1
4) y =2sin X

9. I'paduk kakoit pyHKITMU U300pa’KEH HA PUCYHKE?

36



1) y =sin X
2) y:cos(x+%j

3) y=sin(x+%)

4) y=-COSX

10.I'padhuk xaxkoit GyHKIIMU U300paKeH Ha
pUCYHKE?
1) y=2cosx

2) yz—%cosx

3) y=2sinx
4) y=-2sinx
Bapuanm No2

1.I'paduk kakoit ¢hyHKIMU U300pakeH Ha
pucyHke?

1) y=sinx

2) Yy =CosXx

3) y=-sinx

4) Yy=-cosXx

2.I'paduk kakoil pyHKUMK H300pa)KeH Ha
pucyHke?

1) y =—2sinXx
2) y = 2C0S X
3) y=2sinx

4) y:—%cosx

3.I'paduk xakoit QyHkuuM n300pakeH Ha
pucyHke?
1) y=sinx-1

2) y=cosx-1
3) y=sinx+1
4) y=cosx+1
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4.I'padux xkakoi (HyHKIUU M300pakeH Ha
pUCYHKE?
1) y=cosx-1

2) y=sinx+1
3) y=cosx+1
4) y=sinx-1

5.I'paduk kakoi PyHKIHUM M300pakeH Ha
PUCYHKE?

1
1 =——=sinx
) ¥y=-3
1
2 = —sin x
) v=3
1
3 = —CO0S X
) ¥=3
4) y=-2C0sX
6.I'paduk xaxoi GyHKIIMM M300pa’keH Ha
pucyHke?
1) y=2sinx
2) y=-2sinx
1
3 = —CO0S X
) V=7
4) y=2co0sx

7.I'paduk kakoil GyHKIIMU U300pakeH Ha
pucyHke?
1) y=-2cosx

2 —cos X
) Y 5
1 .
= =sin
3) vy 23| X
4) y=sin2x

8. I'paduk kakoit pyHKIIMU N300pakeH Ha
pucyske?

1) y=cosx-1

2) y=-sinx+1

3) y:%cosx+1

4) y=-sin(2x)-1
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9. I'paduk kakoi GyHKIIMH W300paKeH Ha
pUCYHKE?
1) y=- sin X

2) y= cos(%— x)

3) y=sin(%—xj

4) Yy =-—COSX
lorpa(bHK Kakou (byHKHHH I/I306pa)KCH Ha e y“ ...... s
PUCYHKE? '
1
=—CO0S
1) vy > X
2) y=cos 2X
. X
= n—
3) y=si 5
4) y=-2sinx
OTBeThI:
Non/mo 1 2 3 4 5 6 7 8 9 10
Bapuant
1 3 1 4 2 1 2 4 1 2 3
2 4 3 2 3 2 4 4 2 4 2

Tema 2.8. IIpocTeiilnne TPUrOHOMETPUYECKHE YPABHEHUS

Bapuanm Nel
1. Pemute ypaBHEHHE —2cos x=0.
1) %—i-nk,kez 3) §+2nk,keZ
2) 2nk, keZ 4) n+2nk, ke Z
2. Pemnte ypaBHEHUE 3sinx —3=0.
]_) 27k, ke Z 3) 7k, keZ
2) %+7zk, keZ 4) %+27Tk,k€z
3. Pemnte ypaBHEHUE 9cosx—9=0.
1) nk, keZ 3) %+2nk, kez
2) 2nk, ke Z 4) n+2nk, ke Z
4. Pemnre ypaBHEHHE 7 —6sinx=7-
]_) 27k, ke Z 3) 7k, keZ
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2) Tk kez 4) %+27rk, keZ

5. Pemure ypaBHEHHUE  sin 2x =1.

1) nk, keZ 3) %+nk, kez

2) (-1)f Zamk keZ 1) X kez

6. Pemure ypaBHEHME  sin 2x =0,5.

1) i%+4nk,kez 3) i%ﬂtk,kez

2) (—1)k%+%nk, kez 4) (-1 E+2nk kez

7. Pemure ypaBHEHUE 2C0sX—-1=0.

1) =7+2mk keZ 3) (—1)k%+nk, kez

2) i%+nk, kez 4) J_r%+2nk, keZ

8. Pemute ypaBHEHHE 2cosx++/3=0.

1) i%+2nk,kez 3) iz?n+2nk,kez

2) +Zi2nk, kez 4 (-1)*"'Iink, kez
6 3

9. Pemnte ypaBHenune 2SN X - J2=0.

1) =5 +2nk keZ 3) (—1)"§+2nk, kez

2) (—1)k%+nk, kez 4) x7+mk keZ

10. Pemute ypaBHEHHE  cos % - %

1) +Z+ank kez 3) ¢37“+4nk, kez

2) (—1)k§+2nk, kez 4) (—1)k+1%+2ﬂ:k, keZ

Bapuanm No2

1. Pemnre ypaBHEHHE  3sin x = 0.

1) nk, keZ 3) §+2nk, keZ

2) 2nk, keZ 4) n+2nk, ke Z

2. Pemure ypaBHEHHE 4cosx+4=0.

]_) 27k, keZ 3) 7z+27k, keZ

2) %+7zk,kez 4) 7k, keZ

3. Pemnte ypaBHEHUE 6 + 6sin x =0 .
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1) —%+2nk, keZ

2) 2nk, ke Z

4. Pemnte ypaBHEHUE
1) 27k, keZ

2) %+7zk, keZ

5. Pemnre ypaBHEHHE  sin %x =—1.

1) 6nk, keZ

2) (—1)k3?n+3nk, keZ
6. Pemure ypaBHEHUE  sin 2x=—-0,5.

1) i%+4nk, keZ
2) (—1)k+1%+%nk, keZ
7. Pemure ypaBHEHNE

1) (—1)k%+2nk, keZ

2sinx-1=0.

2) (—1)k%+nk, keZ
8. Pemnre ypaBHeHUE
1) (—1)k%+nk, keZ
2) (—1)k%+nk, keZ
9. Pemute ypaBHEHNE
1) i?jTMznk, kez
2) (—1)k%+nk, kez

10. Pemmre ypaBHEHHE  cos %x _ % .

1) i%+4nk, keZ

2) (—1)"§+2nk, kez

—9cosx+4=4.

Zsinx—x/’§=0.

25inx+\/§=0.

3) nk, keZ

4) §+nk, kez

3) 7k, keZz
4) %+27zk, kez

3) 37n+6nk, keZ

4) —37“+6nk, kez

3) _%mk, kez

4) (—1)k+1§+2nk, keZ

3) (—1)k%+nk, keZ

4) i%+2nk, keZ

3) *=+2nk, keZ

4) +—=+2nk, keZ

ola wla

3) (—1)k+1%+2nk, kez
4) () Tenk keZ
3n
3) i7+4nk, keZ

4) (—1)k+1%+2nk, kez

OtBeTbI:
Ne m/m |1 2 3 4 5 6 7 8 9 10
Bapuant
1 1 4 2 3 3 2 1 1 2 3
2 1 3 1 2 4 2 3 1 4 1
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Pazgea 3. Crenenn u kopuu. CTeneHHasi, noKka3areJbHasi U JJorapupmmuueckas
Gynxkumn

Tema 3.1. Crenennas pynkuusi. CBOMCTBA CTENEHU

1. Kakoe 3Hauenue npuHuMaeT oOpaTHast GyHKIHS IpU X = 6 K QyHKIHH Y = 2X -
4:

a)5

0) -5

B) 11

2. [Ipsimasi, paccTosiHKE OT TOUEK rpaduka QyHKIIMH JO KOTOPOH CTPEMHUTCS K
HYJIIO IPU X CTpeMsIEMCs K 06CKOHEUHOCTH. TO ecTh 3TO mpsiMasi, K KOTOpOu
rpaguk GyHKIMK OECKOHEUHO NPUOINKAETCS, HO IPU 3TOM HE NIEPECEKAET:
a) OucuMIToTa

0) acumnToTa

B) CUMITOTA

3. SIBnsieTcss MOHOTOHHO BO3pacTaroIE PyHKIMS:

a) y=Vx

0) y=x>

B) y=-1/%?

4. SIBnsieTcs MOHOTOHHO BO3pacTarolel (QyHKIHS:

a) y=2x°

0) y=x2

B) y=-1/x2

5. Kakas u3 naHHbIX QyHKIUI orpaHUYeHa CHU3Y:

a) y=3/x

0) y=2x°

B) y=x°

6. Kakas u3 nanHbIx QyHKIMI OrpaHUYeHa CHU3Y:

a) y=3/x

6) y=1x

B) y=2x°

7. SIBnsieTcst M MOHOTOHHOCTH (DYHKITMH 00s13aTEIbHBIM YCIOBHEM €€
o0paTuMoCTH

a) HET

0) 3aBUCHUT OT YCJIOBUS 3a7a4l

B) J1a

8. HeoOpatumoii siBnsieTcst 3Ta QyHKLIUS:

a) y=x?

0) y=5x+2

B) 00a BapruaHTa BEPHBI

') HET BEPHOTO OTBETA

9. Heobpatumoii siBnsieTcs 3Ta GyHKIINS:

a) y=x°
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0) y=x2

B) 00a BapuaHTa BEPHbI

') HET BEpHOTO OTBETA

10. ITocTaBpTe B COOTBETCTBHE (PYHKIMIO U €€ BUJI (U€THASI, HEUETHAS,
nHAnQPpepeHTHan): y=2x°

a) uaaudpepeHTHas

0) HeueTHas

B) UeTHas

11. TlocTaBbTe B COOTBETCTBHE (PYHKIIMIO U €€ BUJ (UETHAs, HEUETHA,
unanddepentHas): y=3/x

a) uaaugepeHTHas

0) HeyeTHas

B) YeTHas

12. TlocTaBbTE B COOTBETCTBHE (DYHKILIMIO U €€ BUJ (UETHAs, HEUETHa,
I PEpEHTHAs): Y=X>

a) unauddepeHTHas

0) HeueTHas

B) YETHAasd

13. TlocTaBbTE B COOTBETCTBHE (DYHKILIMIO U €€ BUJ (UETHAs, HEUETHa,
naguddepenTHas): y=Vx

a) uaaudpepeHTHas

0) HEeueTHas

B) UeTHas

14. ITocTaBpTe B COOTBETCTBUE (PYHKIMIO U €€ BUJI (UETHAsI, HEUETHaS,
uHaupdepenTHas): y=(x+3)-2

a) uaaudpepeHTHas

0) HeueTHas

B) YETHas

15. Vkaxute GyHKINIO, 0OpaTHYIO K PYHKIIUU y = 5X + 2:
a)y=0,2(x-2)

0)y=0,2(2+x)

B)y=0,5(x-2)

16. Yxaxute uctuaHoe yrepxaeane. Eciam g(x) — dyHkiusa, oOpaTHas K
¢bynkuuu f(x), To u f(x) — ynkums, odparHas K g(X), Mpu 3TOM:

a) 00JacTh onpeAeeHus 00paTHOM PYHKIIUM COBMAAAECT C 0OJACTHIO OTIPEACIICHHS
UCXOJIHON (PyHKIUU

0) o0iacTh omnpeaesieHus: oOpaTHON (PYHKIIMU COBMAJAeT CO MHOKECTBOM
3HAYEHUN UCXOJIHON QYyHKIUU

B) MHO>KECTBO 3HAUE€HHUI 00paTHON (QYHKLIHUU COBMAJAET CO MHOXKECTBOM
3HAYCHUN UCXOTHON QYHKITUN

17. Yxaxute uctuaHoe yrepxaeane. Eciau g(x) — dyHkius, oOpaTHas K
bynaknuu f(x), To 1 f(x) — dynkums, odparHas K g(X), Ipu ITOM:

a) 00yacTh onpenesieHrus 00paTHO GYHKIIMU COBIMAJAET C 00IACTHIO OMPEIEICHUS
UCXOAHON (QYHKIIUU
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0) MHOKECTBO 3HAYCHHUI 00paTHON (DYHKIMH COBMAIaeT ¢ 00JACTBIO ONIPEICTICHUS
UCXOJTHON (yHKIIUU

B) MHO>XECTBO 3HAUECHHM 00paTHON ()YHKIIMH COBIAAET CO MHOXECTBOM
3HAYCHUHN UCXOTHOU PYHKIIUM

18. CrenenHast QyHKIIUS SBISETCA YACTHBIM CITy4aeM:

a) OJTHOWICHA

0) MHOTOWICHA

B) 3aBHCHUT OT yCJIOBHUS 33/1a91

19. Ha mpakTuke nmoka3arenb CTEIIEHU ITOYTH BCETAA SBJISETCS:

a) IPOOHBIM YHCIIOM

0) uppalMOHAJIbHBIE YKCTIa

B) PAIlIOHAILHBIM YHCIIOM

20. Ha npakTuke roka3aTeiab CTENEHU MOYTH BCETa SABJISETC:

a) TpOOHBIM YHUCIIOM

0) LEeJIBIM YUCTIOM

B) UppallMOHATBHBIC YUCTIA

21. Jlyg uenbixX MOJIOKHUTENbHBIX MOKa3aTesIe a CTeNeHHYIO (PYHKITUIO MOYKHO
paccMaTpHuBaTh:

a) Ha BCEU YMCIIOBOM MPSMOI

0) Ha YaCTH YMCIIOBOM MPSMOM

B) 3aBHCHUT OT yCIJIOBHUS 3a/1a91

22. I'pacduku cTeneHHOW PYHKIIMU IIPHU HATYpAJIbHOM TOKa3aTene n > 1
Ha3bIBAFOTCSI:

a) runepOoIaMu MOpsaKa n

0) mapaboiamu opsiaKa n

B) rpadpukamMu QyHKIMIA

23. Ecnu nokazatens creneHHon Gynkuun y = XP paBeH Hymo, p = 0, To
cTenieHHast GyHKIMS oripeiesieHa it BceX X # 0 U ABJISeTCs MOCTOSTHHOM, paBHOM
eMHHUIIE, TAK JIA ITO:

a) HET

0) na

B) 3aBHCHUT OT yCIJIOBHUSA 3a/1a4n

24. Oynkuus BUaa: y = X" Ha3bIBA€TCs CTETIEHHOM (PyHKLIMEH C ... TOKa3aTeeM.
a) YUCJIOBBIM

0) HaTypaabHBIM

B) 3aMCTBOBaHHBIM

25. O6nacts onpeneneHus GpyHKIUN y =X2:

a) E(f) yE[0; +o0)

6) D(f)=(-00; +0)

B) D(f)=(0; +o0)

26. O6nactb 3Ha4eHHs QYHKIUH Y =X

a) E(f) y€[0; +0)

6) D(H)=(-c0; +0)

B) D(f)=(0; +o0)
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27. Ecnu n>2 u npou3BOJIBLHOE YETHOE HaTypalibHOE uucio (n=4, 6, 8,... .), TO
creneHHas (pyHKIUA 001aqaeT TEMH K CBOMCTBAMH, YTO U (PYHKIHUS y=X° U
rpaduk GyHKIIMK HAIOMUHAET Mmapado1y, Tak JIM 3TO:

a) HET

0) na

B) 3aBUCHUT OT yCIJIOBHUS 3a/1a4u

28. Ecnu n>3 u nmpou3BOJIbHOE HEUETHOE HaTypaibHOE uncio (n=5, 7, 9,... .), To
crenennas GpyHKIUsS 00IagaeT TEMH Ke CBOMCTBAMH, UTO U GYHKIHUS y=X° 1
rpaduk QyHKIIMM HATOMHHAET KyOHMUECKyI0 mapadoiry, TakK JIH 3TO:

a) HeT

0) na

B) 3aBUCHUT OT yCJIOBUSA 3a/1a4n

29. Crenennas pyHkuus — 310 QyHKIUSA BUaa y = XP, rae p — 3agaHHoe
JNEHUCTBUTEIBHOE YNCIIO0, TAK JIX ITO:

a) HeT

0) na

B) 3aBUCHUT OT yCIJIOBHUSA 3a/1a4u

30. O6nacTs onpeseneHus GyHKIHU y=XK — 001aCTh BCeX AeHCTBUTENbHBIX
YUCEJl, TaK JIU 3TO:

a) HeT

0) ma

B) 3aBUCHUT OT yCJIOBUSA 3a/1a4u

OTBeThI:
Homep |1 2 3 4 5 6 7 8 9 10
BOIIPOCA
OtBer |a o a a B o B o a o
Homep |11 12 13 14 15 16 17 18 19 20
BOIpOCa

OtBer §) B a a a §) 0 §) B §)

Homep |21 22 23 24 25 26 27 28 29 30
BOIIpPOCA

OtBer |a 0 0 0 0 a 0 0 0 0

Tema 3.3. PerieHne HppaunoHaJIbHbIX YPaBHEHHH
1. HaiinuTe KOpeHb ypaBHenus: ¥ X—2=6

a) 38

0) 16

B) 22

2. Haiimure xopens ypapHenus: vV 36—4x=2

a) 12
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0) 8

B) 14

3. Halimute KOopeHb YpaBHEHUS: Vx—
a) 12

0) 18

B) 14

4. HaliiuTe KOpeHb ypaBHEHMUSI: Vx+9=5

a) 116

0) 88

B) 94

5. Pemnre ypaBHenune: V—21-10x=—x

Ecnu ypaBHeHHE UMeeT OOJIbIIIEe OJJHOTO KOPHS, B OTBETE 3aMHUIINTE OOJBIIHIA U3
KOpHEM:

a)3

0)5

B) -3

6. Pemrnre ypaBHenue: v —24—10x=—x

Eciu ypaBHeHHE nMeeT OOJIBbIIE OJHOTO KOPHS, B OTBETE 3alUIINTE MECHBIIHIA U3
KOpPHEW:

a) 6

0) -6

B) -12

[=p]

=2

6

7. Pewnte ypaBHeHue: X —19

Ecnu ypaBHeHUe uMeeT 0O0JIbIIe OJTHOTO KOPHS, B OTBETE 3alUIINTE MCHBIIHIA U3
KOpHEM:

a) -15

0)5

B) -5

8

—1
8. Pemute ypaBHEHHE: X' -8
Ecnu ypaBHeHHe UMeeT OOJIbIIE OAHOIO KOPHS, B OTBETE 3aIMIIUTE OOJIBIIHI 13
KOpPHEHU.
a) 4
0) -4
B) 8
9. Pemute ypaBHeHue: ¥ X+2=X
Ecin ypaBHEeHHE MMeeT OOJIbITIC OAHOTO KOPHS, B OTBETE 3aIMIIUTE MCHBIIUH U3
KOpHEM:
a) 4
0) -2
B) 2
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10. UppannoHanbHBIMHA HAa3bIBAIOTCS YPABHEHUS, B KOTOPHIX ITepEeMEHHAs
COJIEP>KUTCS O]l 3HAKOM KOPHS, TaK JIU 3TO:

a) na

0) HEeT

B) OTYACTH

11. UppaunonanbHOE ypaBHEHHUE, KaK MPABUIIO, CBOJAUTCS K pABHOCUIILHON
CUCTEME, COJIEprKalllel YpaBHEHHS M HEPABEHCTBA, TAK JIU 3TO:

a) na

0) HeT

B) 3aBHCHUT OT yCJIOBHUS 33/1a91

12. UppannoHanbHbIC ypaBHEHUS MOTYT OBITh TAK)KE PEIICHBI ITyTEM BO3BEICHUS
o0erx JacTel ypaBHEHUS B HATyPaIbHYIO CTENEHb, TaK JIU 3TO:

a) na

0) HEeT

B) 3aBUCHUT OT yCIJIOBHUSA 3a/1a4u

13. Ilpu BO3BeIeHUU YPAaBHEHHUSI B CTETICHb MOTYT MOSIBUTHCS IOCTOPOHHUE KOPHHU.
[ToaTOMy HEOOXOIUMOMN YACTHIO PEIICHUSI UPPAITMOHAILHOTO YPaBHEHUS SIBIISIETCS
MPOBEpKa, TaK JIA ITO:

a) 1a

0) HEeT

B) 3aBHCHUT OT yCIJIOBHUS 3a/1a91

14. OnuH U3 METOJIOB PEIICHUS UPPANMOHATBHBIX YPaBHCHUI:

a) METOJ] BBEJICHUS CTAPBIX IEPEMEHHBIX

0) METO/1 BBEJICHUSI HOBBIX MTEPEMEHHBIX

B) METOJT BBEJCHUS HOBBIX TIEPEMECHHBIX

15. OnuH U3 METOAOB PELICHUS UPPALMOHAIBHBIX YPABHEHHI:

a) Mepexo/l K paBHOCUJIHLHOM cucTeMe (B 3TOM Cllydae MpOBEpKa He HYKHA)
0) MeTo/ BBEJICHUS CTapbhIX MEPEMEHHBIX

B) METOJI BO3BEACHUS 00CUX YacTel ypaBHEHUS B Pa3HbIC CTETICHU

16. OnvH U3 METOAOB PELICHUS UPPALMOHAIBHBIX YPaBHEHHIA:

a) METOJ] BO3BE/ICHUS 00€HX YacTeil ypaBHEHUS B Pa3HbIC CTEIICHU

0) MeTo/ BO3BeJIeHUsI 00€HMX YacTel ypaBHEHHUS B OAHY U TY K€ CTENEHb

B) METO]I BBEJICHUS HOBBIX TIEPEMEHHBIX

17. TIpaBUIIBHO pelInTe: 3 - % = +x* - Sx - 2
a) l

0) 4

B) -1

18. IIpaBUIIbHO peIINTE: 3% +7 = x — 7

a) -14

0) 14

B) 28

19. ITpaBuibHO pemuTe: ~x - 2 + J10-x = 4
a) 12
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0) -6

B) 6

20. AnreOpandeckoe ypaBHEHHE HA3bIBACTCS UPPAIMOHAIBHBIM, €CITH OHO
COJIEP>KUT MEPEMEHHBIE TI0]1 3HAKOM KOPHSI UJIK B OCHOBE CTENEHH C IPOOHBIM
MoKasartelieM, Tak JIu 3TO:

a) HET

0) na

B) OTYACTH

21. Kakoe 13 nepevyrcieHHbIX YHUCE SBISIETCS. UPPAllMOHATBHBIM:

a) 1/2

0)0

B) V5

22. Kak Ha3pIBaeTCs ypaBHEHUE, COAECPIKAILIECE HEU3BECTHOE B ONIPEACICHHOM
JTpOOHOM CTETCHHU:

a) palMoHaIbHOE

0) uppalMoHaILHOE

B) 1poOHOE

23. YpaBHeHUE Ha3bIBaeTCA anreOpandeckuM, eCiii 00e ero 4acTu — ...
BBIPKEHUS:

a) MaTeMaTH4eCKHe

0) paBHO3HAYHbIE

B) anreOpanydeckue

24. O6nactb nonycTuMbIX 3HaueHu# (cokpaménno O/13) ypaBHEeHHS €CTh
MHOYKECTBO 3HAYEHUI MMEPEMEHHOM, MPU KOTOPBIX 00€ YacCTH JaHHOTO YpaBHEHHUS
UMEIOT CMBICJI, TaK JIA 3TO:

a) HET

0) na

B) OTYACTH

25. B GonblIMHCTBE cUTyarui cnernuaibHo uckath OJ13:

a) HE HY)KHO UCKaTh

0) HY>KHO UCKaTh

B) I10 KEJIaHUIO

26. OCHOBHOI METOJ PEIICHUS UPPALMOHAIBHBIX YPAaBHEHHUI:

a) METOJ YTPOCHUS paJiuKaiia

0) METOJT yABOCHUS pajuKaia

B) METOJ] yeAMHEHUE paJuKalia

27. llpu pemieHnn uppauroOHAIIBHOTO YPABHEHHUS C PaAUKAJIOM HEUYETHOU CTEIICHU
BO3BE/ICHUE B HEYETHYIO CTEICHb NIPABOM U JICBOM YaCTH ypaBHEHUS Bceraa
MIPUBOJUT K PAaBHOCWIBHOMY YPAaBHEHUIO U MOTEPS KOPHEH WIIM X MPUOOPETEHUS
MPOUCXOJUTh HE MOXKET, TaK JIH 3TO:

a) na

0) HEeT

B) OTYACTH
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OTBeThI:

Homep |1 2 3 4 5 6 7 8 9

BOIIPOCA

OTtBeT a o B a B § B a B

Homep |10 11 12 13 14 15 16 17 18
BOITpOCa

OtBer |a a a a B a § B §

Homep |19 20 21 22 23 24 25 26 27
BOIIPOCA

OTtBeT B a B 0 B § a B a

Tema 3.4. [lokazareabHast QyHKIUs, ee cBOiicTBa. PelieHue moka3areJibHbIX
YPABHEHUIl U HEPABEHCTB

1. Kak O6yner Beirmsaaets ypaBaerue 100 — 11 x 10+ 10 = 0 mociie BBeAeHHS
HOBOU ITEPEMEHHOM:

a)y?-1ly+10=0

6) 10y+11=0

B)y+11=0

2. llokazarenbHas GyHKLIHS HE MOXKET ObITh OTPULIATEIBHOM, TaK JIX ITO:

a) HeT

0) na

B) 3aBUCHUT OT YPaBHEHUS

3. CKoJIbKO KOpHEW MMeeT ypaBHeHHUE 6 = -4:

a)2

0) 1

B) HET KOpHEM

4. Tloka3arenbHON (PyHKIIMU B ypaBHEHUHU MOTYT OBITh JIFOObIE APYTHE
MaTeMaTU4YeCKHe KOHCTPYKIUU — TPUTOHOMETpUYecKre (QyHKIMH, TOrapu(Msl,
KOpHH, IpoOU U T.J, TaK JIU 3TO:

a) na

0) HEeT

B) 3aBUCHUT OT YpaBHEHUS

5. 256 =:

a) 4°

0) 43

B) 44

6. OIHUM U3 METOJOB PEIIEHUS MTOKa3aTEbHbIX YPABHEHHU SIBIISIETCSI METOL:
a) UHTETPUPOBAHUS

0) JorapupmMupoBaHUs

B) WHJICKCAIIUU

7. Uemy paBeH KOpeHb ypaBHEHHUsS 2% = 4 — 2X:

a) 2

0) 4

B) 1
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8. OJIMH U3 BUJIOB NMOKA3aTEJIbHBIX YPABHEHUI:

a) ypaBHEHUs, COCTOAIIUE U3 NMOKA3ATENbHBIX QYHKIUNA C OTHUM OCHOBAaHUEM
0) ypaBHEHHUS TJIaBHOM CTEIICHH

B) YPaBHEHUS] OCHOBHOM CTENEHU

9. Kakyto crenenb OysieT UMeTh Yucio 3, yTOObI B OTBETE MOJTYUYUIIOCH \3:
a) V3

0) 2

B) /2

10. OnuH U3 BUJIOB MTOKA3aTEIbHBIX YPABHEHUM:

a) ypaBHEHUS MIEPBOTO TOPSIKA

0) ypaBHEHUSI, COCTOSIINE U3 TTOKA3aTENbHBIX (QYHKIUH C pa3HBIMU OCHOBAHHUSIMHU
B) YPaBHEHHSI OCHOBHOTO TIOPSIJIKA

11. 7% =;

a) 1

0) 0

B) 2

12. OauH 13 METOI0B PEIICHUSI TOKa3aTeIbHBIX YPaBHEHUI:

a) BBEJICHUE HOBBIX 3HAYCHUHN

0) BBEICHHE HOBBIX MPAMbBIX

B) BBEJICHUE HOBBIX YHCEI

13. Yemy paBeH X B IIOKa3aTeI5HOM ypaBHeHuH 5% * 2 = 125;

a) 0,25

0) 4

B) 1

14. IIpu pemeHny MOKa3aTeabHbIX YPABHEHUN UCIIOIB3YIOT ... OCHOBHBIX METOJA!
a)3

0) 4

B) 2

15. Kakast u3 QyHKIMi1 SBISETCS TOKA3aTEIbHOM:
a)y = (0,4)

0)y=3x—1

B) y = sin2x

16. YpaBHEHUS, B KOTOPBIX HEU3BECTHOE COICPIKUTCS B IIOKA3ATEIIC CTCIICHU:
a) UppalMoHaJIbHbIE

0) MmokazaTeyIbHbIC

B) Jlorapu(pMuyecKue

17. Yemy paBen KopeHb ypaBHenus 21—+ = 32:
a) 2

0)0

B) -1

18. Yemy paBen x B ypaBHenuu 33 —3 = 27:

a) 4

0) 2

B) 1
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19. Kak Oyznet BoiriaaeTs uncio 49 B Buje CTENeHu ¢ IpOOHBIM OCHOBAHUEM:
a) (1/49)?

0) (2/7)?

B) (1/7)?

20. (V)2 =:

a) 16

0) 64

B) 1/16

21. U3 kaxoit cTpanbl MmaTeMatuk SAko0 bepHymiu:

a) lIBeiinapus

0) IBerus

B) Hopgerus

22. Kak pemaercst ypaBHEHUE, €CIIA OJTHA U3 €T0 YaCTEN COAECPKUT
aredpanyecKyro CyMMY C OJITMHAKOBBIMU OCHOBAHUSMH:

a) IMMyTeM MpEeBpalleHUs] B IECSITUUHbBIE APOOH

0) ¢ MOMOIIBIO PA3JI0KEHHUS HA MHOKUTEIN

B) C IIOMOIIBIO CIIOKEHHSI CTEIICHEN

23. C noMoIibio Kakoro apu(pmMeTHueckoro IeUCTBUS peliaeTcs: ypaBHeHue 3% =
2%

a) YMHOKCHHE

0) cioxxeHue

B) JIeJICHUE

24. Kakoi B MpuMeET TToKazaTellbHOe ypaBHeHHE 4% < 0,125 B mporecce
npeoOpa3oBaHus:

a) 22> 0,125

0) 2 <23

B) 4* < 23

25. Kakux BUIOB MOKa3aTEIbHBIX YPABHEHU HE ObIBACT:

a) ypaBHEHUM, KOTOPHIE PEIIAIOTCS BBIHECEHUEM OOIIET0 MHOXKHUTES 32 CKOOKY
0) ypaBHEHUH, KOTOPBIE PEIIAIOTCS MEPEXOIOM K OJTHOMY OCHOBAHHUIO

B) YPaBHEHH, KOTOPBIE PEIIAOTCS IPE0Opa30BaHUEM YK CENl B OOBIYHBIE TPOOH
26. Kakoro meTojia pernieHus moka3aTeIbHbIX ypaBHEHUI He ObIBACT:

a) IpUHIMIIA PABEHCTBA MTOKa3aTeen

0) MeTo/1a Morcka 00J1acTH 3HaYECHUM

B) rpaduueckoro Meroaa

27.5 2= .. . mpux=4:

a) 25

0)3

B) 7

28.9'+3'+ ... —36=0:

a) l

0) 6

B) 2
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29. Kak npencraButh B Bue crenenu yucio 100:
a) 102

6) 10%

B) 507

30. Yemy paBeH X B ypaBHeHnu 2% x 3% = 576:

a) 4

0) 2

B) 3

OTBeThI:

Homep |1 2 3 4 5 6 7 8
BOIIpOCa

OTtBeT a 0 B a B 0 B a

Homep |11 12 13 14 15 16 17 18
BOTIpOCA

OtBer a §) a B a §) B §)

Homep |21 22 23 24 25 26 27 28
BOIIpOCa

OtBer a §) B §) B §) a B

Tema 3.5. Jlorapudpm unciaa. CpoiicTBa jorapugmon
1. [peoGpasyiire norapudmudeckoe Boipaxerne 10973 - 10G37:
a) l
0) 11
B) 21
log, 81

log, 27.

2. Boiuuciure
a) 3

| 1
6) 3
B) 2/3
3. [IpeoOpa3yiiTe orapudmMudeckoe BeIpaKeHHE: 64109sv3
a) 8
0) 5
B) 3
4. Borancmre: 1085 12 +10g; 3
a)2
0)3
B) 5
5. IIpeo6pasyiiTe morapudgMIuecKoe BrIpakenne: 5° +logs2
a) 15
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6) 25
B) 250

6. Beraucyme: 4°71°
a) 16

6) 160

B) -84

g, 10

log;18

7. Ipeo6pasyiite norapudmudeckoe Boipaxkenue: 2 + 10932
a)3

0)7

B) 1

8. Borancmare: (90,01 —log, 16

a) -6

0) 1

8) 16

9. IpeoGpasyiite norapudmudeckoe Boipaxenue: (1-/09212 )(1-/0gs12 )
a)2

0) 6

B) 1

log; 81 + log,(—)

10. Berumcimre: 64
a) 4

0) 1

B) -1

11. TIpeoGpa3yiite morapudMudecKkoe BeIpaKCHHE: 36/09s5
a) 25

0) 36

B) 11

12. TIpou3BeauTe BIYHMCIICHHUE: log, 4‘“ 129
a)2/3
0) 3/4
B) 3
log;13
13. IpeoGpasyiite norapudmudeckoe Boipaxkenue: /094913
a) 0,5
6) 2
B) 7
14. TIpousseauTe BEIYUCIECHHE: 2logy 6 —log; 4
a) -2
0) 4
B) 2
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15. IIpeobpa3yiiTe norapuMuIecKoe BoIpaKeHUe: logo,ss5 20 — logp,ss 11
a)-1

0) 1,5

B) 1

e

. 2
log, (1 ]—I—lng2(4§)

16. IIpou3BeauTe BEIYMCICHHUE:
a) 6

0)3

B) 13

17. TIpeoOpa3zyiite mpencTaBIeHHOE JIOTapu(hMUIECKOE BEIPAKEHUE!
logy,s4 + logs0, 2

a) 1,5

0)2

B) -3

3/=

18. IIpon3BeIuTE BEIYKMCIICHHUE: logg, 4+ logr V7

a) 1/3

0) 2/3

B) 3/2

19. IIpeoGpasyiite torapudmmdeckoe Bepaxenue: (109216)(/0gs36)
a) 12

0) -8

B) 8

20. IIponsBenuTe BBIYUCIICHHUE:
a) 94

6) 49

B) -4

5‘_3' log, 7

logs49

21. TpeoGpasyiiTe MpecTaBIeHHOE JorapudMuueckoe Boipakenue; 10957
a)2

0) 7

B) -/

Eagglﬂ — Iog§2
—10log-20

22. Haliiute 3Ha4€HUE BHIPAKCHUS:
a)l

0)-0,1

B) 0,1

23. [IpeoOpa3yiiTe npeacTaBieHHOE JIOTapu(PMUUECKOE BbIpaKEHHE:
logs70 — logs14

a) S

0) 9

B) 1
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—1l0g-40) (1 — logg40)

24. Haliiute 3Ha4€HUE BBIPAKEHUS: “
a) 1l

0) 1

B) -1

25. Ilpeobpa3yiiTe mpeacTaBieHHOE Jorapu(MUUIECKOE BhIpaKEHUE:
loga0, 3 — logs0, 1

a)3

0)-1

B) 1

26. Haliiute 3Ha4€HUE BBIPAKEHUS:
a) 18

0) 81

B)-1,8

27. IlpeoOpa3yiiTe NpeacTaBIEHHOE JIOTapu(PMHUUECKOE BbIPAKEHHE:
logs0, 25 + logs100

a) 25

0) -2

B) 2

__.Lir.nyg.'i +0,5l00,Y

a _ p12lng,/a
28. Haliqure 3HaYCHUE BBIPAKEHUSA: log,b b

a) 1

0)-1

B)

29. IIpeoOpa3yiiTe npeacTaBieHHOE JIOTapu(PMUUIECKOE BhIpAKEHHE:
logs0.9 + logsl0

a)2

0) -2

B) 1

30. Haiimure 3Ha4eHUe BBIpAXKEHUS: &
a) 14

0) 144

B) -14

AHog 12

OTBeThI:

Homep |1 2 3 4 5 6 7 8 9
BOIIpOCa

OtBer a 0 B a B 0 B a B

Homep |11 12 13 14 15 16 17 18 19
BOIIPOCA

OtBer a §) a B a §) B §) B

Homep |21 22 23 24 25 26 27 28 29
BOIIpOCa

OtBeT a 3] B 3] B 3] B B a
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Tema 3.6. Jlorapudmuueckas ¢QyHkums, ee cpoiicrBa. Jlorapupmuueckue
YPaBHEHHS M HEPABEHCTBA

1. O6nacTs onpeaeneHus JorapupMuIeckon GyHKIIUU €CTh MHOXKECTBO
TIOJIO’KUTEBHBIX YUCEI, TAK JIU ATO:

a) HET

0) na

B) OTYACTH

2. Mexay KakiMU YMCIIaMi YCTAaHOBJICHO PaBEHCTBO B ypaBHeHUH log,b=C:
a)aub

0)aumc

B)a,buc

3. Uemy paBeH X B ypaBHEeHHUH logyX = 3:

a)9

0) 6

B) 8

4. Kak pacmmdpossiBaercs On3 norapudma:

a) 00J1acTh TOMYCTUMBIX 3HAYCHUH Jiorapudma

0) ob11ee AeiCTBUTEIBLHOE 3HAUCHHE JIoTapudma

B) OJIHO3HAYHOCTH JIoTapudma

5.1002 xo+ x =loga(x + 9) mpu x = ...

a)6

0)3

B) 10

6. JlorapupMudeckoe HEpaBEHCTBO — 3TO HEPaBEHCTBO BH1a logab(X) >
logac(x),raea ... 0,a # 1:

a) <

0)=

B) >

7. Obnacth 3HaYEHUM JToTraprupMUISCKON QYyHKIINHU y = log,X paBHa ...:
a) (-1; +o0)

6) (-00; +o0)

B) (-o0; 1)

8. Uemy paBeH Jiorapum Npou3BeIeHUS MOJI0KUTEIbHBIX COMHOXKHUTEINEH:
a) cymMMe JorapuMoB dTUX COMHOKHUTENEH

0) pa3HOCTH JIOrapu(PMOB 3TUX COMHOKUTENEH

B) YACTHOMY JIOTapU(PMOB 3THUX COMHOKUTEIEH

9. Kak 6yner Boirnsiaets ypaBHenue logs(2x-5) = log3x nocie npuMeHeHus
NOTEHIIUPOBAHUS:

a) logox—1=2

0) logs(2x-1) =2

B) logy(2x-1) =2

10. Kakoro meToza pemienus JgorapupMUuecKkux ypaBHEHH He ObIBAET:

a) MPUMEHEHHs OCHOBHOT'O JIOTapu(MUYECKOTO TOXKIECTBA
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0) MeToa BBEJEHUSI HOBOW NMEPEMEHHOMN

B) METO/1a MPEBPAIICHUS JOrapu(PMOB B I€CATUUHbBIE APOOU

11. B kakux ciiydasix MOXHO yOpath JorapudMbl U3 ypaBHEHUS:

a) €cIiv B JICBOM U MpaBOM YacTSAX YpaBHEHUS OJIMHAKOBBIE OCHOBAHUS
0) eciu B JICBOM U MPaBOMl YaCTAX ypaBHEHMsS pa3HbIe CTEIICHU

B) €CJIM B JICBOW U MIPABOM YACTSAX YPAaBHEHUS UMEIOTCSI OJIMHAKOBBIE CTEIICHU
12. Kem 6b11a n300perena sorapupMudeckas JTUHEHKa:

a) OamyHzioM ["'aHTepom

0) Bunsrensmom JlehiOHUIIEM

B) bepnapnom Pumanom

13.logs(X —4) =2 mpu x = ...:

a) 29

0) 16

B) 11

14. Kakoe ob1iee ocHoBaHue uMeeT ypaBHeHue loggl6 + logsd = 2:

a) 8

0) logs

B) logs

15.log...125 =3:

a) 5

0) 8

B) 2

16. Kax 6yner Beirnsaers ypasaenue log?X — 210gsx — 3 = 0 mociie BBeieHus
HOBOM ITEPEMEHHON m:

a)m*—5=0

0)2m+3=0

B) m>—2m —3=0

17. Kakoii MeTo] perieHusi IpUMEHUM K ypaBHEHUIO logsX = 2:

a) METOJ TI0 OMNpeIeTICHU0 JTorapudma

0) METOJT TTOJCTAaHOBKHU

B) METOJI MOTEHIIUPOBAHUS

18. U3 kakoit ctpanbl matemaTtuk [Jxon Henep, aBrop paboTsl «Onrcanue
YAUBUTEIHHOU TAOJIHIIBI JTOTAPUPMOBY:

a) benbrus

0) oTmanaus

B) SnoHus

19. YUemy paBeH X B ypaBHeHUU logsX = O:

a)l

0)0

B) 2

20. Kakoe u3 ypaBHEHHI HE PEIIAeTCs] METOJIOM JIOTapu(PMUPOBAHHS:
a) 2x1°92*= 32

0) logz((2 + logs(3 + x)) =0

B) log'92*= 32
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21. Kak BBITTISLAUT MpocTeiiiee JorapuMuueckoe ypaBHeHHE:

a) logX =D

0)logaa=1

B) 3log=>b

22. 109319 =...:

a) 27

0) 2

B) -2

23. Yemy paBeH X B ypaBHEeHUU logsX = 3:

a) 12

0) 64

B) 7

24. Yro Takoe JIorapu(pMHUUECKOE YpaBHEHUE!

a) 3TO ypaBHEHUE, B KOTOPOM HEU3BECTHBIE IEPEMEHHBIC HAXOAATCS BHE
jorapupmMoB

0) 3TO ypaBHEHHUE, B KOTOPOM OTCYTCTBYIOT HEM3BECTHBIE IEPEMEHHBIE
B) 3TO YpaBHEHHE, B KOTOPOM HEU3BECTHBIE IIEPEMEHHBIE HAXOSATCS BHYTPH
jorapupmMoB

25. U3-3a kakoro 3HaueHus ypaBHenue 1 + 2x = 10gz(3x + 1) Henb3s Ha3BaTh
J0rapuMUYECKUM:

a) l

0) 2x

B)3x +1

26. logsx = ... mpux = Y4:

a)-1

0)3

B) 1

27. JleiicTBUE, KOTOPOE SIBISIETCS OOpaTHBIM JIOTapU(MUPOBAHUIO 110 HEKOTOPOMY
OCHOBAHMIO:

a) QJUINTUBHOCTD

0) MOTEHIIUPOBAHHE

B) UHBAPUAHT

28. Yemy paBHa ob6sacTh onpeaeneHus GyHKuu y=log.x npu a > 0, a#1:
a)x>0

0)x<0

B)x =0

29. Kakoii MmaTeMaTHK SIBJIIETCS OJIHUM U3 U300peTartesie jorapuMoB:
a) Mcaak HeroToH

0) Ixoun Henep

B) AHnpeii Konmoropos

30. YpaBHeHue, coaeprkaiiee HEM3BECTHOE TTO/1 3HAKOM Jiorapudma win (1) B €ro
OCHOBAHHH, Ha3bIBACTCS JIOTApU(PMHUUECKUM YPABHEHHUEM, TAK JIA ITO:

a) HET
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0) na

B) OTYACTH

OT1BeThI:

Homep |1 2 3 4 5 6 7 8 9 10
BOIIpPOCA

OtBer |O B B a § B 0 a 0 B

Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa

OTtBeT a a a B a B a S a S

Homep |21 22 23 24 25 26 27 28 29 30
BOITpOCa

OtBer |a B o B S a § a 0 o

Paszgea S. IlpousBogHasi M nepBooOpasHas PyHKIUHHU
Tema 5.2. llousitue npousBoaHoii. @opmyJibl U IpaBuiIa AU depeHIupoOBaHUSA
Bormpoc Nel. IIpousBogHas JaHHON QYHKIIUU 3TO

A) 3Hauenue qaHHOM QyHKIMH TpH X=0

B) HOBas QpyHKIWMS, CBsI3aHHAS C JAHHOW

C) MakcuMasbHOE 3HAYCHUE JAHHOW (PYHKIHH

Bompoc Ne2. HaliauTe npou3BoaHyI0 GyHKIHH y=X+2X2

A) x+4

B) v2 +x

C) 1+4x

Bonpoc Ne3. Haiigure mpou3Boanyro GyHKInu y=-4x3+8x-12
A) -12x*+8

B) 4x*+8

C) -12x*-8

Bomnpoc Ne4. Kakast u3z ¢popmyi sBJISIETCS HEBEPHOM?

MO

B) (kx +m) =k
C) (z + .E:m)r =k
Bonpoc NeS. Uemy paBHa nMpou3BOIHAS CYMMBI IBYX (PYHKIIHNA?
A) IpousBeneHHIO TPOU3BOIHBIX
B) Cymme mpon3BOAHBIX
C) Pa3HoCTH TPOU3BOAHBIX

2 3
Bormpoc Ne6. Haitnure npou3BogHyro GyHKIIUA ¥ =(_4'r + E:r:){Ex - )
A) 2 {2;1.' — .'rj)
B) {:E:r.' — .'1.'3:] (x — 3x)

C) HeT mpaBWIILHOTO OTBETA
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Bonpoc Ne7. HaiinuTte npou3BoaHyto GyHKIIUU -
4x3+9x%2-4
A) ———
5-4x
—47° 492" — 4
B) (5—4z)°
2
= 1
C)5 4r

. _2
Bompoc Ne§. CocTaBbTe ypaBHEHHE KacaTeldbHOW K rpaduxy (QyHKIUU y=- B

ToYKe To = 1

A) y=2-x

B) y=-x+2

C) y=4-2x

Bomnpoc Ne9. Kakoii 3Hak uMeeT mpou3BoHas GyHKIIMHU Ha 3aJJaHHOM OTpE3Ke, €CIn
caMa (pyHKIIUS BO3pacraer?

A) f'(z) >0

B) f'(z) =0

C) f'(z) <0

Bomnpoc Nel0. Touku skcTpemyma QyHKIIUU- 3TO...

A) Touku MUHEMYMa (QYHKITUH

B) Toukn Mmakcumyma GpyHKIHUN

C) To4YKH, B KOTOPBIX MPOHU3BOIHAS (DYHKIIH HE CYIIECTBYET WA PaBHA HYJIIO

OT1BeTHI:
Homep |1 2 3 4 5 6 7 8 9 10
BOIIPOCA
OTtBer B C A C B C B C A C

Tema 5.4. ®usuyecKuii U reOMeTPUYECKUA CMBICJ IPOU3BOIHOM
1 sapuanm
Bomnpoc Ne 1
ITpousBoaHoii pynkimu y = f (x) Ha3bIBaeTCH ...
A) | npenen npuparnieHus: QyHKIIH
b) | npenen npupanieHust aprymeHTa
B) | npenen otHomenus npupanieHus: GyHKIMUU K PUPAIICHUIO apryMEHTa
I') | orHOmIeHWe npupanieHus: GyHKIUU K MPUPAIICHUIO apryMEHTa
Bompoc Ne 2
['eoMeTpruecknil CMBICII MPOU3BOIHOW COCTOUT B TOM, UTO MPOU3BOIHAS
paBHa ...
A) | TaHTeHCY yIJla HaKJIOHA KacaTelbHOU K rpaduKy QyHKIUHU K
MOJIOKUTEIBHOMY HanpasiieHHo ocu Ox
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b)

CUHYCY yTja HaKJIOHa KacaTeabHOU K rpaduKy QyHKIIMH K
MOJIOKUTEJIbHOMY HamnpasiieHnio ocu Ox

B) | yrmoBoMy koapdunmenty k kacarenbHo# K rpaduKy GyHKINH

I') | yrmoBoMy koapdunmenty k cekymeit k rpadpuky GyHKIIn
Bonpoc Ne 3
Haiigute mponsBoauyo QyHKIHH y =4x +sin x - 5

A) | 4-cos X b) | 4 + cos X B) |[4x+cosx |I')|X-cosXx+5

-5

Bompoc Ne 4
Haitnure npousBoanyro ¢yskimu f (X) = X sin X

A) | sin X - X €Os X B) | X sin X - cOS X

B) | xsin X + cos x I') | X cOS X + sin X
Bompoc Ne §
[To naHHOV POU3BOAHON OMPEETUTE UCXOAHYIO (PYHKIHUIO U 3aITUIIUTE
CBOU OTBET:
y =4-sinX.

A) |y=4x+sinx B) |y =4x-sin x

B) |y =4x+ cos X I') | y =4x - cos X
Bompoc Ne 6
Kaxkoe ypaBHEHUE ABIIIE€TCS YpaBHEHUEM KacaTeJIbHOU K rpapuKy GyHKIHH
f(x) =3 X2 - 5x, npoxozdIel yepes ero TOUKy ¢ abCIUCCol X = -2,

A) |ly=-17x+12 b)|y=-17x-12

B) |[y=-7x INjy=7x-12
Bomnpoc Ne 7
Touka qBHXKETCS NPAMOJMHENHO 110 3aKoHy S = 2t 3+t 2 — 4. Haiitu
3HAYCHUsSI CKOPOCTH M YCKOPCHHS B MOMEHT BpeMeHH t = 4. (S BhIpaXKeH B
MeTpax M, BpeMs { — B ceKyHaaX, CKOPOCTh V —B METpax B CEKyHIy (M/C) 1
YCKOPEHHUE A — B METPax Ha CeKyHJy B KBazapate (M/C2).

A) | 104 m/c? ; 50 m/C B) | 96 m/cC ; 48 m/c?

B) |96 m/c? ; 48 m/C ') | 104 m/c ; 50 m/c?
Bompoc Ne 8
3aK0H U3MEHEHUS TeMIIepaTyphl | Tella B 3aBUCMMOCTH OT BpeMeHu t 3a1an
ypasaenueM T = 0,2 t2. C kaKoil CKOPOCTBIO HaIPEBAETCS HTO TENO B
MoMeHT Bpemenu t =10 ¢ ?

A) | 0,4 rpan/c bB) | 4 rpan/c

B) | 2 rpan/c I') | 0,2 rpan/c
Bomnpoc Ne 9
Touka ABMKETCS MPSIMOJIMHENHO 110 3aKOHY S=61 - t 2 B kxakoif MOMEHT
BPEMEHH CKOPOCTh TOYKU OKa)KETCS PaBHOU HYIIO?

A) |5¢ b)|6¢

B) [3c IN|4c

Bomnpoc Ne 10
Teno mMaccoii 10 kr 1BukKeTCs NPSAMOIMHEINHO 110 3aKoHy S = 312+t + 4,
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Haiiti KMHETHYECKYIO SHEpruIo Tena (Mv2/2) yepes 4 ¢ mocie Hadana
JIBHYKEHUSL.

A) | 3125 Ix b) | 3145 JIx
B) | 3135 JIx I') | 3025 JIx
2 _sapuanm
Bomnpoc Ne 1
['eomeTpuyecKuii CMbICT IPOU3BOJIHON COCTOUT B TOM, YTO IIPOU3BOAHAS
paBHa ...
A) | cuHyCy yria HakJIOHa KacaTeJIbHOU K rpa@uky (pyHKIMHU K
II0JIOKUTEJIBHOMY HamnpasieHHI0 ocu Ox
b) | yrnoBoMy koaddunmenty k kacatenbHoM K rpaduKy QyHKIIMH
B) | yrnoBoMy koaddunmenty k cexymiei k rpaduky QyHKIMH
I') | Tanrency yria HaKJIOHA KacaTeJbHOU K rpa@uKy QyHKLIHH K
ITOJIOKATENIBHOMY HalpasieHUIo ocu Ox
Bompoc Ne 2
[TpousBoaHoii pyHkimu y = f (x) Ha3bIBaeTCA ...
A) | mpenen npupalieHus apryMeHTa
b) | npenen otHomeHus npupanieHus: GyHKIUU K MPUPAIICHUIO apryMEHTa
B) | otHomenue npupanieHus: GyHKIHUU K NPUPAIICHUIO apryMEHTa
I') | npenen npupanieHus: GyHKIHH
Bompoc Ne 3
Haiigure npoussoanyro Gynkuun y = 4x3 + cos X +10
A) |12x-sinx |B)[12x%+sin |B) |12x?-sin |T)| 12X +sin X
X X
Bonpoc Ne 4
Haiinute nponsBoanyto pyHkimu f (Xx) = x COS X
A) | X sin X + €OS X b) | X cos X - sin X
B) | x cos x + sin x I') | cos X - X sin X
Bomnpoc Ne §
[To nanHO MPOU3BOIHON OMPEEIUTE UCXOAHYIO (YHKIIUIO U 3aMUIINTE
CBOU OTBET:
y =12 -cos X.
A) |y=12x-sinX b) |y =12 X - cos X
B) |y =12 X+ cos X N|y=12x+sinXx
Bompoc Ne 6
Kaxoe ypaBHeHuUe ABIII€TCS ypaBHEHHUEM KacaTelIbHOU K rpaduKy QyHKIIMH
f(X) = 4 X2 - 3x, mpoxoxAMIell Yepe3 ero TOYKy ¢ aOCIUCCOM X = - 2,
A) |ly=-19x+16 b) |ly=-19x-16
B) |y=-8x IN|y=8x-16
Bomnpoc Ne 7
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Touka JBMKETCS NPAMOJIMHENHO 110 3aKkoHy S = 4 t 3 + t 2 — 6. Haiitu
3HAYCHUSI CKOPOCTH M YCKOPCHHS B MOMEHT BpeMeHH t = 2. (S BBIpaXKeH B
MeTpax M, BpeMs t — B CeKyH/1aX, CKOPOCTh V —B METpax B CEKYHy (M/C) u
YCKOpEHHE A — B METpax Ha CeKyHJy B kBaapaTe (M/C?).

A) | 50 m/C; 26 m/c? B) | 50 m/C ; 26 m/C?
B) |52 m/C; 50 m/c? ') | 50 m/c ; 52 m/c?
Bompoc Ne 8

3aK0H U3MEHEHHUS TeMIIepaTyphl | Tella B 3aBUCHMOCTH OT BpeMeHu t 3a1an
ypaBHenueM T = 0,3 t2. C kakoif CKOPOCTEIO HATPEBAETCA 3TO TENO B
MoMeHT Bpemenu t =10 ¢ ?

A) | 0,4 rpan/c B) | 6 rpax/c
B) | 4 rpan/c I') | 0,6 rpan/c
Bompoc Ne 9

Touka ABUKETCS TPSMOIMHENHO 110 3aK0oHy S = 8t - t2. B Kakoil MOMEHT
BPEMEHU CKOPOCTbh TOUKH OKAKETCS] PABHOM HYJIIO?

A) |5¢ b)|6¢

B) |3c IN|4c

Bonpoc Ne 10

Teno Maccoii 6 KT JBUKeTCs MPSAMOJIMHENRHO 110 3aKoHy S =4 12— 30t + 6.
HaliTn KuHeTHYECKYIO SHEPTHIO Tena (MV? /2) uepe3 5 ¢ moclie Havana

JBH>KCHUSL.
A) | 300 Jx b) | 100 JIx
B) | 600 JIx I | 400 Jx
OTtBerbI:
BapuanTsl Howmep 3ananus
1 2 3 4 5 6 7 8 9 10
1 BapuaHT B A b I B b r b B A
2 BapuaHT r b B I A b B b I A

Tema 5.6. MoHOTOHHOCTh PYHKIUHU. ToukH 3KCTpEMyMa

1. Haiimute mpoMexyTku yObIBaHMS QYHKITUN y=X*(X+6).

a) [-4;0]

6) (-00;-4],[0;+00)

B) [-2;0]

2. UtoObl BEpHO ONpPENETUTh TOYKHM MAKCUMyMa W MHHHUMYMa (YHKIUH,
HEOOXOIMMO CJIEIOBATH:

a) MPOU3BOJBLHOMY aJTOPUTMY JIEUCTBHIM

0) aJIrOpUTMy UX HAXOXKICHUS

B) 00a BapuaHTa JOMYCTHUMBI
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3. Haitnute makcumym Qynkuun y=1/3x3-2x>-5x+1/3:

a) -2

0) 1

B) 2

4. Ecnu dynkuus f uMeeT NOJIOKHUTEIbHYIO MPOU3BOJHYI0 B KaXKIOM TOYKe
WHTepBaJa (a, b), To 3Ta GyHKIMS ... HA 3TOM HUHTEpBaJE:

a) BO3pacraer

0) yObIBaet

B) OCTAETCs HEM3MEHHOU

5. Haitaute Touky MuanMyMa GyHKIUH y=-(X-3)*(x+1)*

a) l

0) 2

B) -1

6. Ecnmu ¢ynknus f uMeer oTpuIaTENbHYIO MPOU3BOJHYIO B KaXKIOM TOUKE
uHTepBaia (a, b), To 3Ta GyHKUIHUS ... HA 9TOM UHTEpBAJIE:

a) BO3pacTaer

0) yObIBaeT

B) OCTaeTCsl HEU3MEHHOU

7. Haitgure MUHUMYM QYHKIHH y=X>+X2-5Xx+1:

a)3

0) 1,5

B) -3

8. Eciu ¢pynkuus f MOHOTOHHA Ha MHTEpBaJie (a, b) U HEMpepbhIBHA B TOYKAx a U b,
TO OHA ... Ha OTpe3Ke [a, b]

a) MOHOTOHHA

0) yObIBaeT

B) BO3pacTaeT

9. Haitngure Touky Mmakcumyma GyHKIUU y=(x+1)%(x+5):

a)2

0) -3

B) -1

10. Haummenbiiee 3HaueHHe GYHKIUA B OKPECTHOCTH HEKOTOPOW TOYKHU X,
Ha3bIBAIOT:

a) MaKCUMaJIbHbIM

0) MUHUMAaJIbHBIM

B) HayajoM OTCUETa

11. HaliguTe Bce KpUTHUECKUE TOUKH (PYHKIUU y=4Cc0SX+C0S2X-3:

a) 2mn

0) m/2+ mn

B) Th

12. HawuGonbmiee 3HadeHHUE (YHKIIMM B OKPECTHOCTH HEKOTOPOW TOYKH X,
Ha3bIBAOT:

a) MaKCUMaJIbHbIM

0) MUHUMAJIbHBIM
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B) KOHLIOM OTCYETa

13. Haiiagute npomexyTK Bo3pacTaHust GyHKUIUU y=12x>-2x3:

a) (-00;-0],[4;+00)

6) [-2;0];

B) [0;4]

14. MakcuMyMbl 1 MUHUMYMbI Ha3bIBAIOTCSI:

a) HAa4aJIOM U KOHIIOM (hyHKITUH

0) OTHpPaBHOW U 3aBEPILAIOIIECH TOUKOM

B) OKCTpeMyMaM# (PYHKIIMU

15. HaiimuTe Bce KpUTHYECKUE TOYKU QYHKITUH y=(X-3)/(Xx3-5):

a) l

0) 1;5

B)l;SrV5;¢5;

16. YV HenpeprIBHOW (PYHKITUU TOUKHM MUHUMYMa U MaKCUMyMa:

a) HE YepeIyIoTCs

0) 00s13aTeIBLHO YePEMYIOTCS

B) 3aBUCHUT OT yCIIOBUH 3a/1a4u

17. ®ynknus f(x)=x3-3x+21 yOpIBacT Ha TPOMEXKYTKE:

a)x>1

0)-1<x<1

B)-1<x<l1

18. Ecnu BHyTpeHHss Touka X0 U3 00J1acTh ONpeAesieHus] HEMPEepbIBHON (PYHKIIUN
f(x) sBsIETCA TOYKOW SKCTpEMyMa U B 3TOM TOUKE CYIIECTBYET MPOW3BOAHAS, TO
OHa paBHa HyJIO, T. €.  (x0) = 0:

a) reopema Muttar-Jledgdnepa

0) Teopema depma

B) Teopema Beitepmtpacca

19. Haiigute npomexyTok yobiBanus ¢pyHkiuu f(x)=x+1/x:

a)x > -6

0) x <-6

B) BCIOJly YObIBaeT, kpome x=0

20. YroOwl ompenenuTh, uMeeT JU (GYHKIHUS DKCTPEMYM B JaHHOW TOYKeE,
HEOOXOJIMMO BOCTOJIB30BATHCS JTIOCTATOYHBIMHU YCJIOBHUSIMH €TO CYIIECTBOBAHUS,
TakK JI1 3TO:

a) na

0) HEeT

B) 3aBHCHT OT yCIJIOBHUS 3a/1a9n

21. @ynkuus f(x)=x*-6x*+9x-7 yObIBaeT Ha MPOMEKYTKE:

a)l <x<3

0)-3<x<1

B)-1<x<3

22. JIns HaxoXJIeHWs MaKCUMYMOB 1 MUHUMYMOB (DYHKITUH MOKHO TTOJIb30BATHCS
JHOOBIM U3 ... TPU3HAKOB SKCTPEMyMa:

a) IByX
65



0) Tpex

B) OJJHOTO

23. Oyukus f(x)=x>+5x+21 Bo3pacTaet Ha MPOMEKYTKE:

a)x>2

0)x<-2,5

B) X >-2,5

24. Oyuk1us 3agaHa GopMynnon y = x? -3x. 3HaueHue GyHKIMU, COOTBETCTBYIOIIEE
3HAYEHUIO ApIryMEHTA -2, PaBHO:

a) -10

0) 10

B)

25. @yukuus y = f (X) cuutaeTcs yObIBaroIel Ha HHTEpBAJe X, KOTJa Mpu JTHOOBIX
x1 € Xux2 € X, x2>xl pasenctBo f (x2) > f (x1) cuntaercst BHINOIHUMBIM, TaK
JIM 3TO:

a) HeT

0) 3aBUCHUT OT YCJIOBHS 3aJ]a4H

B) J1a

26. Oynkuus 3agana popmynoit y = -8 / (x — 2). [Ipu kakom 3HaUE€HUHU apryMeHTa
(yHKUHS IPUHUMAET 3HAYEHUE, PABHOE 2:

a) 4

0) -2

B) 2

27. ®ynknus y = f (x) cuuraeTcst yObIBaroIIe Ha HHTEPBAJIE X, KOTAa MPH JIFOOBIX
x1 € Xux2 € X, x2>xI paBerctno f (x2) > f (x1) cunraercs BBIIMOIHUMBIM, TaK
JIM 3TO:

a) na

0) HEeT

B) 3aBUCHUT OT yCJIOBUSA 3a/1a4n

28. KakuM ObIBaeT 3HaueHUE (PYHKIIUU B TOUKE:

a) YaCTHBIM

0) MPOU3BOAHBIM

B) MUHUMYM

29. Touka x0 Ha3pIBaeTCsl TOUKOM Makcumyma i Gyukmuu y = f (x), koraa mis
BCEX 3HaueHu# X HepaBeHCTBO f (x0) > f (X) sBusgeTcs:

a) CIpaBeIUBbIM

0) He CITpaBeTUBBIM

B) Hayajom

30. Kakum ObIBaeT 3HaUYC€HUE (DYHKITMN B TOUKE:

a) MPaKTUYECKUM

0) MakCUMyM

B) TEOPETUYECKUM
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OTBeThI:

Homep |1 2 3 4 5 6 7 8 9 10
BOIIPOCA

OTtBeT a o B a a S B a 0 S

Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa

OtBer |a a a B a § B § B a

Homep |21 22 23 24 25 26 27 28 29 30
BOIIPOCA

OTtBeT a § B § B § a B a §

Tema S5.11. Ilnomaaps kpusBoauHeHOM Tpameuuu. Popmyna HerworToHa-

JlentoHMIA
1

1. Beraucnure UHTErpat: ~/—J (3x%+2x-3)dx

a) -4
0) 12

B) 0
1

/ 2Pdr
2. Beruucaure /-1 :
a) 1/7
0) 2/7
B) 2/6

/ 1

3. Beruucaure uaterpan: it (x+3)dx
a) -2

0) 0

B) 7/2

"1
/ cosrdzr
2 :

4. Bergucianre
a) l

0) -1

B) 0

2
5. Beraucnute uHTErpat: /J Bxdx
a) l
0) -6
B) 9
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1
/ cos(x)dr

6. Berauciure Jo :

a) l

0) 0

B) 2

2

7. BBIUKCIIATE UHTETPA: {} x2dx

a) -4

0) 0

B) 8/3 .
/ 3ztdx

8. Beruucnure /-1 )

a) 1

0) 1/3

B) -3

9. BeraucnuTe UHTErpat: 1[ sin(x)dx
a)0
0) -2

B) 2
1

/ (22 — 3z + T)dx

10. Beruucaure 7/ -1 :

a)-91/3

0)-21/3

B) -1 2/3

11. BeiGepute oaHy u3 nepBoodpa3ubix s GyHkiuu f(x)=4-x:
a) 4-x?

0) 4-x

B) 4x-x%/2

2

I (Sx2 —4x+ S)dx

12. YkaxuTe npaBUWIbHbIA OTBET ° )

a) -10

0) 10

B) 1

13. Beibepute Bce nepBooOpasnbie A GyHkimn f(x)=cos(X):
a) sin(x)

0) sin(x)+C

B) -sin(x)+C
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I (1 - 3x)dx
14. Ykaxute npaBUJIbHbIA OTBET !
a) -4,5
0) 1
B)-1,5
15. Beibepute oanHy u3 nepBooOpasHbeIxX s GyHKnn f(X)=6x2:
a) 6x2
0) 6
B) 2x3
2
I dx
16. Ykaxkute npaBUiIbHbINA OTBET 0
a)0
0) 2
B) 4
17. HeonpeneneHHbli MHTErpal OT PYHKIUU:
a) IUTOIIA/1b KPUBOJMHENHOM Tpaneuuu, OorpaHu4eHHON rpa@ukoM (QyHKIIHH, OCBIO
abcLucce U ele AByMs IPSIMbIMH
0) onHa nmepBooOpa3zHas GPyHKIUU
B) COBOKYITHOCTb BCEX NMPOU3BOJHBIX (QYHKIIUU

[ + ke

18. Beibepute BepHbIil BapuaHT !

a) 5/3
0) 23/6
B) 11,5
19. Kak Ha3biBaeTcs (purypa n300pakeHHasi Ha pUCYHKE:
y
y=f
o] b x

a) mapaboia
0) runepbona
B) KPUBOJIMHEHHAS Tpanemnus
3
I 3x’dx
20. BeibepuTe BepHBI BapuaHT !
a) 26
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6) 28

B) 34
. 9
flz)=da* +=
21. Haitaute nepBooOpazHyro GyHKIIUN ' I* , rpaduK KOTOpOM
IPOXOJIUT uepe3 TouKy M(3;-2)
odxt 9
Fao)=————35
a) 3
o dxt 9
Hr)=———-—23
0) 5 B
| 9
Hz)=8z——-2
B) x

j-(x—l)dx |

22. Boibepute BepHBI BaprUaHT
a) -4,5

0) 4,5

B) 3,5

23. HUcnosp3yst METO BBEICHUS HOBOM ITEPEMEHHON, HAWUIUTE HHTETPAIL:

f l[-.j:2 + 7)3 2adx
(22 +7)*
a) 4
(x?+7)°
0) 6
(x? +7)°

+C

+C

=3
I xdx

24. BeiGepuTe BEpHBIA BApUAHT -

a) 2,5

0) -2,5

B) 1,5

25. BoibepuTte BepHOE BbICKa3bIBaHUE:

a) HeOTpeeIICHHBIN NHTErpal (PyHKIIUN ITO CyMMa KaKOW-HUOYIh
epBOOOPa3HOMN ATOM (PYHKIIMH U JIFOOOTO AEHCTBUTEIHHOTO YUCIa

0) nmepBooOpa3Has HEONPEACICHHOTO HHTErpaia paBHa MOAUHTEIPAIbHOM
byHKIIUN

B) 00a BapuaHTa BEpHbI

T') HET BEpPHOT'O OTBETA
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1

J. e 5r
26. Beibepute BepHBIil OTBET -2
a) 16,5

0) -15

B) 23,5

27. BeiOepuTe HEBEPHOE BbICKA3bIBAHUE:!

a) mepBooOpa3Hasi HEONPEACICHHOIO NHTErpajla paBHa MOIMHTErPATILHON

byHKIAHA

0) mpou3BOHAS HEONPECICHHOTO HHTETPajia paBHA MOIUHTETPAIBHON (QYHKITUH
B) MOCTOSIHHBIN MHOXHUTEIb MOJIBIHTETPATILHOTO BHIPAXKEHUSI MOKHO BBIHECTH 32

3HAK UHTErpaia

28. Onepaiiusi HaX0XKICHUS IEPBOOOPA3HOIN HA3BIBAETCS:
a) nuddepeHnranbHOe

0) UHTErpUpPOBaHUE

B) I[I/I(l)q)epeHuI/IpOEaHI/Ie

/ 2dx

29. Beruucnure /-1

a) -1/6

6) 1/6

B) -1

30. Haiinute Bce mepBoobpasnbie GpyHkmun f(x)=x°-x:
a) 5x*-2x

6) X816 -x¥/3 + C

B) x5-x3

OT1BeTHI:
Homep |1 2 3 4 5 6 7 8 9 10
BOIIpPOCa
OtBer |a § B a B § B a B §
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa
OtBeT |B o o B B o B o B o
Homep |21 22 23 24 25 26 27 28 29 30
BOITpOCa
OtBer |a § B § a § a § a §

Pa3nen 6. JjieMeHTHI TEOPUY BEPOSITHOCTEH M MATEMATHYECKOI CTATUCTUKHU
Tema 6.1. CoObiTHe, BepOATHOCTH COObITHA. CJl0KeHME W YMHOKEHHE

BEPOSITHOCTEM

1. MoneTapucTckasi KOHIENU nHQIISImu B Hanbosee 4eTKOM BHJIC

chopMyIpoBaHa:
a) duiepom
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0) Hopaxaycom

B) CaMy»3JIbCOHOM

2. [IpoBouTCA N HE3aBUCUMBIX UCIBITAHUM, B KOTOPBIX BEPOSITHOCTD
HACTYTJICHUS COOBITUS A paBHA p. BeposSTHOCTH TOTO, UTO COOBITHE A HACTYIUT
M pa3, Beruucnsiercs no ¢popmye beprysm:

a) HET

0) na

B) o ¢opmyiie baiieca

3. Yci1oBHOM BepOSITHOCTBIO cOOBbITHA B mpu ycinoBuu, 4to coObiTre A C
HEHYJICBOU BEPOSITHOCTHIO IPOU3OIILIO, HA3bIBACTCS:

2) p(B/A) = p(AB) / p(B)

6) p(B/A) = p(AB)*p(A)

B) p(B/A) = p(AB) / p(A)

4. Beimymieno 100 notepeiiHbIX OMIIETOB, IPUYEM YCTAHOBJICHBI ITPU3bI, U3
KoTopbix 8 o 1 py6., 2 — 1o 5 py6. u 1 — 10 py6. Haiiaure Beposaraoctu p0
(Ounet He BeMrpain), pl (6uner Beurpan 1 pyo6.), pS (Ounet Beiurpai 5 py6.) u pl0
(Ounet Beurpan 10 py0.) coObITHI:

a) p0=0.89; p1=0.08; p5=0.02; p10=0.01

6) p0=0.9; p1=0.08; p5=0.02; p10=0.01

B) p0=0.89 p1=0.08; p5=0.01; p10=0.02

5. CTpenok nonaaaeT B 1eb B cpeaHeM B 8 ciydasx u3 10. Hainaure BeposSsTHOCTS,
YTO, C/IeJIaB TPU BBICTPEIIA, OH J[Ba pa3a MOMa/IeT:

a) 0.314

0) 0.324

B) 0.384

6. CtaHOK-aBTOMAT MPOU3BOANT U3MeHs Tpex copToB. [lepBoro copra — 80%,
BTOpOoro — 15%. Onpenenure BEpOSTHOCTh TOTO, YTO HayJJauy B3STOE U3/ENne
OyZAeT Wiu BTOPOro, WK TPEThErO COpTa:

a) 0.8

0) 0.2

B) 0.95

7. Uenoseky, nocturuiemy 20-JIETHETO BO3pacTa, BEPOSITHOCTh YMEPETh Ha 21-M
roay xwu3Hu pasHa 0,01. Halinute BeposaTHOCTH TOTO, 4TO U3 200
3aCTpPaxOBaBIINXCS YeTOBEK B Bozpacte 20-TH JIET OJUH YMPET Yepes3 ToI;

a) 0.256

0) 0.246

B) 0.271

8. Jlns mpoBepKU Ha BCXoxkecTh ObL10 mocestHo 2000 cemsiH, u3 kotopbix 1700
npopocio. Onpenenure BEPOSATHOCTD P MPOPACTAHHSI OTACTHFHOTO CEMEHHU B 3TOM
MapTUU U KOJIMYECTBO CEMSH B CpeiHEM (Ha30BEM ATO YKciio M), KOTOpoe B3OUIET
U3 KXJION THICSYN MTOCESTHHBIX:

a) p=0.85; M=850

0) p=0.15; M=150

B) p=17/20; M=750
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9. J1Ba cTpeiika CTPENSIOT 10 MUIIEHH. BEpOATHOCTh Nonaianus B LIEJIb Y OJJHOTO
ctpenka 0.7, y npyroro — 0.8. HaiiTu BeposITHOCTb TOTO, UTO 1I€JIb OyIeT
MopakeHa:

a) 0.85

0) 0.96

B) 0.94

10. Ctynenty npeararoT 6 BOIpOCOB M HAa Ka)blil BOIPOC 4 OTBETA, U3
KOTOPBIX OJWH BEPHBIN, U IPOCST AaTh BepHbIE OTBETHI. CTyACHT HE
MOJATOTOBUIICSA U BBIOMPAET OTBETHI Hayraja. Haiiiure BeposiTHOCTh TOTO, YTO OH
MPaBUJIBHO OTBETUT POBHO Ha MOJIOBUHY BOMPOCOB (C TOYHOCTHIO 10 3-X 3HAKOB
MIOCJIC 3aIsSITOM):

a) 0.164

0) 0.132

B) 0.144

11. B xpyr paguycom 20 cM OMEIIEH MEHBIINI KpyT paanycoM 10 cMm Tak, 4To UX
HEHTPBI COBMaatoT. HaliTu BEeposITHOCTh TOTO, UTO TOUKA, HayAady OpoIIeHHAas B
OOJBIION KPYT, MONAAET TAKKE U B KOJIbIIO, 00Pa30BaHHOE MTOCTPOCHHBIMU
OKpykHOCTsIMU. [Ipeanonaraercs, 4To BEpOATHOCTD MOMAIaHNs TOUYKU B KPYT
MPONOPLMOHANIBPHA MIOMAAU KPyTra U HE 3aBUCUT OT €T0 PACIOJIOKEHHUS:

a) 0.75

0) 0.075

B) 0.5

12. Co6piTHsa A 1 B Ha3pIBaroTCss HECOBMECTHBIMH, SCIIH:

a) p(AB)=1

6) p(AB)=0

B) p(AB)=p(A)+p(B)

13. N3aenust n3roTaBImBaroTCsl HE3aBUCUMO JPYT OT pyra. B cpeaHemM omaHo
U3JIeTIUE U3 CTa OKa3bIBaeTca OpakoBaHHBIM. Haiiiute BeposSTHOCTH TOTO, YTO U3
JIBYX B3SITBIX HAayTaJl U3/ICIUN OKaXyTCS HEUCIPABHBIMU 00a:

a) 0.0001

0) 0.001

B) 0.01

14. PabGounii 006cy>)KMBaeT TpU CTaHKa. BEposSATHOCTH TOTO, YTO B TEUEHHUE Yaca
CTaHOK NOTpedyeT BHUMaHUs padoyero, paBHa Jyuis nepsoro cranka 0.1, mis
BTOporo — 0.2 u gy tperbero — 0.15. Hailtu BEposITHOCTH TOrO, 4YTO B TEUEHHUE
HEKOTOPOT0 Yaca XOTs Obl OJIMH U3 CTAHKOB NOTpeOyeT BHUMaHUs paboyero:

a) 0.935

0) 0.635

B) 0.388

15. JIBa cTpenka CTpeNsioT 1o pa3y B oOIIyto 11e1b. BeposTHOCTh monaganus B
uenb y ogaoro crpenka 0.8, y apyroro — 0.9. Haiiti BeposSITHOCTB TOTO, 4TO LIEIb

He OyJeT mopaxxeHa HU OJTHOM ITyJIei:
a) 0.02
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0) 0.96

B) 0.46

16. BeposATHOCTB TOTO, YTO JJOM MOKET CTOPETh B T€UeHME rojaa, pasHa 0.01.
3actpaxoBano 500 qomoB. Onpeaenure aCUMITOTHYECKOE MPUOTMKEHHUE, YTOObI
COCUUTATh BEPOSITHOCTh TOTO, UYTO CTOPUT HE 00Jiee 5 TOMOB:

a) JIokabHOU opmysioit MyaBpa-Jlamnaca

0) pacnpenenenuem [lyaccona

B) MHTETrpaabHOU opMynonr Myaspa-Jlamnaca

17. IIpon3BOAMTCS N HE3aBUCUMBIX UCIIBITAHUM, B KOTOPBIX BEPOSATHOCTH
HACTYIUIEHHs COOBITHS A paBHA p. n BEIUKO. BeposTHOCTH TOTO, 4TO COOBITHE A
HACTYIIUT M Pa3, BBIYUCIAETCS 10 (POpMyIie UITU UCTIONB3YIOTCS ACUMIITOTHYECKHE
IPUOJIMKEHUS:

a) Beluucisercs no gopmyine bepnynnum

0) mo popmyne baiieca

B) UCIOJIb3YIOTCSI aCUMIITOTHYECKUE TIPUOTMKECHUS

18. Eciiu uMeeTcs rpyIina U3 n HeCOBMECTHBIX coObITui Hi, B cymme
COCTAaBJISIFOIINX BCE MPOCTPAHCTBO, U U3BeCTHHI BepositHocTu P(Hi), a coObiTne A
MOKET HACTYIUTh TMOCIIE peanu3anuu oJgHoro u3 Hi v u3BecTHBI BEPOATHOCTH
P(A/Hi), To P( BeIuucnsgercs mo ¢popmyie):

a) Myaspa-Jlamnaca

0) [lonHOM BeposITHOCTH

B) bepnyinu

19. X n' Y — ne3aBucumbl. DX =5, DY = 2. Mcnonb3ys cBOKCTBA AUCIIEPCHUN,
Haiinure D(2X+3Y):

a) 76

0) 19

B) 38

20. B nupamue 5 BUHTOBOK, 3 U3 KOTOPBIX CHA0KEHBI ONTHYECKUM MPHUIIETIOM.
BeposgTtHocTh nonagaHust Jyisl CTPENIKA MIPU BBICTPENE U3 BUHTOBKH C ONITHYECKUM
nputienaom paBHa 0.95, u3z o6eraHOM BUHTOBKH — 0.7. CTpenok Haymady OepeT
BUHTOBKY U cTpeinsger. HaliTu BeposiTHOCTh TOTO, YTO MUIIIEHB OYJIET MOpa)xeHa:
a) 0.8

0) 0.85

B) 0.45

21. JIBa cTpesnika CTpEJISIOT 10 pa3y B 00IIyI0 11e)ib. BeposTHOCTH momnaaanus B
uesb y ogHoro crpenka 0.6, y npyroro — 0.7. HallTi BEpOSTHOCTB TOTO, YUTO LIEJIb
OyZeT nopaxeHa AByMs MyJIsIMU:

a) 0.42

0) 0.96

B) 0.56

22. bpocaercs 5 monet. HaiiguTe BeposSTHOCTH TOTO, YTO TPH pasa BRIMAACT Iepo:
a) 15/32

0) 5/16

B) 17/32
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23. JITaMIoYK# U3roTaBIMBAIOTCA HE3aBUCUMO APYT OT Jipyra. B cpennem onna
JaMIIOYKa U3 THICSIYM OKa3bIBaeTCsi OpakoBaHHOU. HaliiuTe BEpOATHOCTH TOTO, UTO
U3 JIBYX B3ATHIX HAYyTaJl JAMIIOYEK OKaXKyTCsS UCTIPABHBIMU 00€:

a) 0.9

0) 0.98

B) 0.998001

24. [Tpubop cOCTOUT U3 ABYX AJIEMEHTOB, paOOTAIOIINX HE3aBUCUMO. BeposTHOCTh
BBIXO/Ia U3 CTPOs MIEPBOTO JIEMEHTa Ipu BKItoueHuu npudopa — 0.05, BToporo
— 0.08. HaiiTu BEposITHOCTH TOTO, YTO MIPU BKJIIOUEHUHU Iprbopa o0a rreMeHTa
OynyT paboTath:

a) 0.806

0) 0.874

B) 0.928

25. Tennucuct unet Ha urpy. Ecian emy nopory nepeGexut yepHas KOIIKa, TO
BEpOATHOCTH 10o0e k! 0,2; ecnu He nepedexut, To — 0,7. BeposTHOCTB, UTO
Komika nepedexur gqopory — 0,1; uto He nepedexutr — 0,9. BeposiTHOCTh
noOebl:

a) 0,1-0,8+0,9:0,3

0) 0,1:0,2:0,9-0,7

B) 0,1:0,2+0,9-0,7

26. beICTPO BpaIIAOIINANCS TUCK PA3AECIEH Ha YETHOE YHUCIIO PABHBIX CEKTOPOB,
MONEPEMEHHO OKpAIICHHBIX B O€Jblil U uepHbIid LBeT. [1o AuCcKy npousBeneH
BbICTpeJ. HaliTu BEpOSITHOCT TOTO, UTO MyJIsl MOMAAET B OAUH U3 OEJIbIX CEKTOPOB.
[Ipeanonaraercsi, 4To BEpPOATHOCTh MOMAIaHUA MYJIH B IUIOCKYIO (pUTypy
MPONOPIMOHANIbHA TIOLIAIN 3TON (PUTYPHI:

a) 0.25

0) 0.5

B) 0.75

27. I3penust u3roTaBlIMBalOTCsl HE3aBUCUMO JIPYT OT Apyra. B cpenHem oiHO
U3JIeNIMe U3 CTa OKa3blBaeTcsa OpakoBaHHbIM. HaliuTe BEpOsSTHOCTB TOTO, UTO U3
200 B34TBIX HayTaJ U3EIINNA 2 OKaXKYyTCS HEUCIIPABHBIMU:

a) 0.271

0) 0.01

B) 0.024

28. Pa3nen MmaTeMaTUKH, U3yYalOlIUi ClIy4yallHbIe COOBITHS, CITy4aiiHbIe
BEJIMYMHBI, UX CBOMCTBA U ONEpalliy HaJl HUMHU:

a) TeOpHsl CIy4alHbIX D

0) Teopus BEJIMUUH

B) TEOPUS BEPOSTHOCTEH

29. BO3HUKHOBEHHE TEOPUU BEPOSITHOCTEN KaK HAYKH OTHOCAT K:

a) CpeIHUM BeKaM

0) 18 Beky

B) 20 Beky
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30. Cample panHHE pabOTHl YUEHBIX B 00JIACTH TEOPHH BEPOSATHOCTEH OTHOCSTCS K:

a) 19 Beky

0) 17 Beky

B) 20 Beky

OTBeThI:
Homep |1 2 3 4 5 6 7 8 9 10
BOITpOCa
OtBer |a o B a B § B a B S
Homep |11 12 13 14 15 16 17 18 19 20
BOIIPOCA
OtBer |a o a B a § B o B o
Homep |21 22 23 24 25 26 27 28 29 30
BOITpOCa
OtBer |a § B § B § a B a §

Pazgen 7. IlpsaiMble 4 IJIOCKOCTH B IPOCTPAHCTBE
Tema 7.6. KonrposbHasa padora mo pasneay 11 «lIpsiMble M IJIOCKOCTH B

MPOCTPAHCTBE»

1. Pa3zmen reomerpuu, B KOTOPOM U3y4aroTcsa (UTYpbl M WX CBOWCTBA B
MIPOCTPAHCTBE

A) Ilnanumetpus b) AHanmuTtudeckasi reoMeTpus B) Crepeomerpus

2. EBKIIMTOBY MIIOCKOCTH MOYKHO TIPEICTaBUTh, KaK

A) OrpaHMYEHHYIO MOBEPXHOCTbh, COCTOSILYIO U3 MPSIMOYTOJIbHUKOB

b) riaakyro poBHYIO HOBEPXHOCTh KPBIIIKH CTOJIA, TPOJIOJKEHHYIO0 HEOTPAHUYEHHO
BO BCE CTOPOHBI B) GeckoHeuHy0 BOJIHOOOPA3HYIO MOBEPXHOCTh

3. BeibepeTe BapuaHT, B KOTOPOM MEPEUHCICHBI BCE IPOCTPAHCTBEHHBIC (DUTYPHI
A) Ogau, napajuiesiorpamm, rnapadosna b) KBaapar, kpyr, paBHOCTOPOHHUI
TPEYTOJIBHUK B) Hununap, chepa, nupamua

4. YKaxxuTe OCHOBHBIE (HEOTPEIENAEMbIE) MMOHATHS CTEPEOMETPUU

A) yron, npsiMasi, Iy4d b) Touka, npsiMasi, IOCKOCTh B) touka, npsmas,
OKPYXHOCTb

5. IIpoaoinkuTe MEepByr0 aKCHOMY CTEpEOMETPHUM «Hepe3 TpHU TOUKH, HE JIeXkKAIUe
Ha OJTHOM MPSIMOM. ..

A) Henb3d MPOBECTU IUIOCKOCTh b) MoxHO mpoBecTH OECKOHEYHOE YHUCIIO
MJI0CKOCTEH B) MOXHO npoBecTH TpU pa3aIuvHbIC MIIOCKOCTH

[') MO’XHO MPOBECTH MIIOCKOCTh U IPUTOM TOJIBKO OJHY

6. [IpogomkuTe BTOPYIO aKCMOMY cTepeoMeTpur «Eciy 1Be TOUKM PSMOM JIexar
B JJAHHOM IJIOCKOCTH,

A) To 3Ta npsiMasi IepeceKaeT 3Ty MIOCKOCTh b) To sTa npsiMast napaenbHa
ATOM MIOCKOCTH B) To 3Ta npsiMas neprneHuKyIsipHa 3TOM MIOCKOCTH
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') To 1 Bcs 3Ta npsiMast JIEKUT B ITOU MJIOCKOCTH

7. Iponomxute 310 akcuomy crepeomerpun «Eciu nBe pa3inyHble TIOCKOCTH
UMEIOT OJTHY OOIIYIO TOUKY

A) TO 3TH TIJIOCKOCTH UMEIOT OECKOHEYHOE YUCJI0 OOIIUX TOYEK, JISKAIIUX Ha OJTHOU
MIPSIMOU

b) To 3TH miockocTu 60JIbIlIe HE UMEIOT OOIIHMX TOYEK

B) T0O 3TH 1710CKOCTH UMEIOT el OJIHY 001y TOUKYy I') Takoro OBITH HE MOXKET
8. VYcTaHOBUTE COOTBETCTBUSI MEXKAY VYCIOBUSMU W 3aKIIOYCHUSMU aKCHOM
CTEPEOMETPUH

A) Yepe3 Tpu TOUKH, HE Jexamue Ha | 1. ... TO OTH IUIOCKOCTH HMMEIOT

OJHOM MPSMOM. .. OCCKOHEYHOE YHCIIO OOIIUX TOYEK,

b) Ecau nBe Touku mpsiIMOM JiexKaT B JIEKALIMX HA OJHOM ITPSMOI.

AAHHOH IITTOCKOCTHY, ... 2. ...MOXXHO TIPOBECTU TIUIOCKOCTh H

B) Ecau nBe pasnuuHble INIOCKOCTH IIPUTOM TOJIBKO OIHY

MMEIOT OJ1Hy OOLIYIO TOUKY, ... 3. ...TO | BCA 3Ta MpsiMasi JISKHUT B ITON
IJIOCKOCTH

9. VYcTaHOBHUTE COOTBETCTBUS MEXAY B3aUMHBIM DPACIOJIOKEHHEM MPSAMBIX B
IIPOCTPAHCTBE

A) JlBe mnpsmble B MpOCTpaHCTBE | 1. OHM HE JeXKaT B OJJHOM IIOCKOCTH
HA3bIBAIOTCS NapalyIeJIbHBIMM, €CIIA... | 2. OHU JISKAT B OJHOM IIJIOCKOCTH H
b) JlBe mnpsmMbie B TPOCTPAHCTBE TIepeceKaroTCs
Ha3bIBAKOTCA CKpCHIMBAIOIUMHUCA, | 3. oHM JTe)KaT B OJTHOM IITIOCKOCTH U HE
CCJIH. ... MIePECEKAOTCS
B) JIBe mnpsMble B TPOCTPAHCTBE
Ha3bIBAKOTCS [IEpECEKaAOIINMUCH,
eClIH. ..
10. /IBe npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MAPAJLIEIBHBIMU, ECIIN. . .
A) OHHU He JeKaT B OJTHOM IJIOCKOCTH b) onu nexxat B 01HO# IIJIOCKOCTH U
HE MEPECEKAIOTCs B) oHu 5iexkat B 01HOM MJIIOCKOCTH U MEPECEKAIOTCS
11. /IBe npsiMbIe B IPOCTPAHCTBE HA3BIBAKOTCA CKPEUIMBAKOIIMMHUCS, ECIIH. . .
A) OHHU HE JeKaT B OJTHOM MJIOCKOCTH b) onu nexxat B 01HO# IIJIOCKOCTH U
HE [IepECEKar0TCs B) onu nexxart B 0J1HOM MJIOCKOCTHU U NMEPECEKAIOTCS

12. YcraHOBHTE COOTBETCTBUS MEXIY B3aUMHBIM PACIIOJIOKEHUEM MPSIMOM M
IJIOCKOCTH B MPOCTPAHCTBE

A) IIpsimas 1€XUT B JaHHOUN ,
IIJIOCKOCTH
B
b) [Ipsimast mepecekaer miocKOCTh 1) ‘= 2)e
B) [Ipsimas mapasienbHa MI0CKOCTH
I') [IpsiMas nepnieHAUKYIJISIpHA \
a
TJIOCKOCTH 5 T
3) a a \\ 4) a

13. YcraHnoBUTE COOTBETCTBUA
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A) Ilepecexaromuecs npsiMblie 1. 2.
b) IMapannensHbie TpsMbIe
B) CxpemuBatomiyecs npsiMbie

14. Yepes kakue ABE NpsIMbIE HEJB3sI IPOBECTU OJIHY TUIOCKOCTH?

A) CkpeluBaromuecs b) IlapannensHbie B) Ilepecekaroniuecs

I') [lepnenaukysipHbIE

15. IIpssmas Ha3bIBAETCS MEPIICHIUKYIIAPHON IUNIOCKOCTH, ECIIH. ..

A) yroa Mexay npsMoil U IIoCKocTbio paBeH 0° b) ona nepecekaer 3ty
IJIOCKOCTB

B) ona neprienukyssipHa J1it000M PsIMOM, JIeKaIllel B 3TOM MIOCKOCTH

16. CkOJbKO MJIOCKOCTEN MOKHO MPOBECTU UEpe3 MPSAMYIO U TOUKY, HE JIEKAIIYIO
Ha Heu?

A)Huonnott b)Omny  B) JIBe I') beckoHeuHoe MHOXeCTBO

17. CkoJIbKO TIJIOCKOCTEW MOKHO MPOBECTU Y€pe3 MPSIMYIO U TOUKY, JIEKAI[YIO Ha
Hen?

A) Hu onnoit b) Onny B) /[lBe I') Beckoneunoe
MHO>KECTBO

18. CkOIBbKO MIOCKOCTEH MOKHO MPOBECTH Yepe3 TPU TOUKH, JICKAIUE HA OJHOU
psAMOn?

A) Hu onnoit b) Onny B) /lBe I') beckoneunoe
MHO>KECTBO

19. Ckonbko miIockocTel MOKHO IMMPOBECTU YEPE3 TPU TOUKH, HE JISKAI1E Ha OJJHOU
npsAMOi?

A) Hu ognoit b) Onny B) Tpu I') beckoneunoe
MHO>KECTBO

20. Kak Ha3pIBatOTCs MpsIMBIE B IPOCTPAHCTBE, KOTOPHIE JIEKAT B OJJHOM MIIOCKOCTH
Y HE IepeceKaroTcs?

A) llepnenaukynsipusie  b) [Tapamnensubie  B) CkpemmBatoumecss [') Takux
NPSIMBIX HE CYIIECTBYET

21. Kak Ha3bIBalOTCS MpsSMbIE B IMPOCTPAHCTBE, KOTOPHIE HE JIeKAaT B OJHOU
IIJIOCKOCTH?

A) lepnenaukynapusie  b) [lapamnensusie  B) CkpemuBatoniuecss ') Takux
NPSIMBIX HE CYIIECTBYET

22. Kak Ha3bIBaloTCsA MpsSMble B MPOCTPAHCTBE, KOTOpbIE HE JI€KaT B OJHOM
IIJIOCKOCTH U MepeceKaroTcs?

A) llepnenauxynspasie  b) [Tapannensueie  B) CkpemmBaromuecss ') Takux
NPSIMBIX HE CYILIECTBYET

23. CKOJIBKO MJIOCKOCTEH MOXHO MPOBECTHU YEPE3 ABE MEPECEKAIOLIUECS MPSIMbIe?
A) Hu ognoit b) Onny B) ige I') Beckoneunoe
MHOKECTBO
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24. CKOJBKO MJIOCKOCTEH MOXHO MPOBECTHU Yepe3 ABE MapaliebHbIE MpsMble?

A) Hu ognoit b) Onny B) Ise I') beckoneunoe
MHOKECTBO
25. CKOJIBKO IMJIOCKOCTEH MOYKHO MPOBECTH Yepe3 JIBE CKPEIIUBAIOIIUECS TPsIMbIe?
A) Hu ognoit b) Onny B) Ise I') beckoneunoe
MHOKECTBO

26. Ecniit a u b ckpenmBaromyecs mpsiMble, TO YIoJI MEKIy HUMH PaBeH. ..

A) 90°

b) yriy, KoTopbIii 00pa3yroT npsiMbie a; U D1, MPOBEAEHHBIC Yepe3 MPOU3BOILHYIO
TOYKY MPOCTpaHCTBa M, mapayuieIbHble COOTBETCTBEHHO MPSIMbBIM a U D

B) yrmy, o0pa3oBaHHOMY OSTUMH TpSIMBIMH C TpeTbed mpsimod  d,
NEPHEHAUKYJIIPHOMN IBYM JaHHBIM

27. Yraom Mexay NpssMOU U INIOCKOCTBIO HA3bIBAETCH. . .

A) yroii, KOTOpbIil 00pa3yer 3Ta npsimMasi ¢ 000N MPSAMOM, JeKallel B MIIOCKOCTH
U IIPOXOJALIEH Yepe3 TOUKY IIEPECEeUCHHUs

b) yronm Mexy 3Toi npsiMOil M IPSIMOM, NEPIEHAUKYIISIPHOM TIIIOCKOCTH

B) yron mexty aToi mpsiMoii u €€ mpoeKIuen Ha TUIOCKOCTh

28. YcTaHOBUTE COOTBETCTBUE MEXKIY B3aMMHBIM PACIIOJIOKEHUEM IIJIOCKOCTEN B
IIPOCTPAHCTBE

A) IInockocty napamieabHbl

b) [1nockocTu nepecekarorcs

B) [InockocT neprieHIuKyaspHbI

29. YrioM Mexy IByMs IEpeCeKaroUMHUCA MIJIOCKOCTSIMU ¢ U 3 Ha3bIBAaeTCHA. . .
A) yron Mexay ABYMs IPOU3BOJIBHBIMU ITEPECEKAOIIUMUCS MPSMbIME & U D, ipu
YCIIOBHUH, 4TO a€q, bef
b) 60mb1nit U3 ABYrpaHHBIX yIiI0B, 00pa30BaHHBIX 3TUMU IIOCKOCTSIMHU
B) MeHb1Mii U3 IByrpaHHbIX YIII0B, 00pa30BaHHBIX ATUMHU IJIOCKOCTIMU
30. YcTaHOBUTE COOTBETCTBUE MEXKAY YIJIAMU B POCTPAHCTBE

A) Yroa mexnay npsiMbIMU

b) Yron mexay npsmMoil v MII0CKOCThIO

, . BNV
B) Vroa mexay miockoctsmu - & 1 / Qﬁ_@
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A 31. I1o pUCYHKY YyCTaHOBUTE COOTBETCTBUS

yay

A) [leprieHAUKYISAP K IIIOCKOCTH 1. «
b) HaknonHas K miocKocTu
N 2. BC
B) [Ipoekiiys HaKJIIOHHOM Ha MTOCKOCTh
I') ITnockocTs 3. AB
4. AC

32. IlepnieHIUKYJISIp, HAKJIOHHAS U €€ MPOeKIuUsl 00pa3ylor. ..

A) OCTPOYTOJIbBHBIN TPEYTOJIBHUK
B) TynoyroJyibHbIi TPEYTrOJIbHHUK
IIpsIMBIE

33. YcTaHOBUTE COOTBETCTBHSI

b) npsiMOyronbHbINA TPEYTrOJIbHUK
I') Tpu nepecekaromuecss B OTHOM TOUKE

A) PaccrosHHe OT TOYKH JO
IpsIMOM B MPOCTPAHCTBE
b) Paccrosinue
napaieIbHbIMU
MIPOCTPAHCTBE
B) Paccrosaue oT TOYKH 10
IIJIOCKOCTH

I') PaccrossHue oT mnpsiMod A0
MapAJUICIIBHOMN €1 TNTIOCKOCTH

) Paccrosnue MEXIY
napauieIbHbIMH MIIOCKOCTSIMU

MEXTY
NpSIMBIMA B

. 9TO JUTHHA

. 9TO JUTHHA

. 9TO JUTHHA

. OTO IJIMHA HUX 06IHGFO MCPIICHINKYJIAPA,

TO €CThb PAaCCTOSHUE OT NPOU3BOIBHOM
TOYKHU OJHOM MPSIMOU 10 IPYTOU MPSIMOU.

. 9TO paCCTOAHHUC OT HpOHSBOHBHOﬁ TOYKH

OJHOM IJIOCKOCTH JI0 JPYTOM.

MEePIICHANKYJIAPA,
MPOBEJAEHHOIO W3 MPOU3BOJBHON TOYKH
MPSAMOM Ha IUIOCKOCT.

NEPIICHINKYIISIPA,
OIYIIEHHOT0 U3 JTOW TOYKHU HA JAaHHYIO
IIJIOCKOCTb.

MEePICHANKYJIAPA,
MPOBEAEHHOTO U3 TAHHOW TOYKH K JIAHHOU
MPSMOM.

34. YcTaHOBUTE COOTBETCTBUS

A) PaccrosHHe OT TOYKH O
IIPSIMOM B IPOCTPAHCTBE
b) Paccrostaue
napasuieIbHbIMU
IIPOCTPAHCTBE
B) Paccrossnue ot ToukH 70
IIJIOCKOCTH

I') PaccrossHue oT mnpsiMod A0
[MApAJUICIIBHOMN €1 TTIOCKOCTH

) Paccrosuue MEXKITY
napayiyieIbHBIMU MJIOCKOCTSIMU

MEXKITY
NpSIMBIMU B

vy)
&>
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OTBeThI:

1. B 12. A-3, b-4, B-1,I'-2 23.b

2. b 13. A-3, b-1, B-2 24. b

3. B 14. A 25. A

4. b 15. B 26. b

5. T 16. b 27.B

6. T 17. T 28. A-3, b-2, B-1

7. A 18. I 29.B

8. A-2,Bb-3,B-1 19. b 30. A-3, b-1, B-2

9. A-3,b-1,B-2 20. b 31. A-3,b-4,B-2,T-1

10. b 21. B 32.b

11. A 22. T 33. A-5, b-1,B-4,1"-3, ]I-2
34. A-4, b-3, B-5,I"-2, JI-1

Pazgesn 8. MHOTOrpaHHUKHU M TeJia BpallleHUs

Tema 8.1. Ilpusma, ee 31emenThl. CedeHusi npu3mMbl. Buabl npusmsl.
[Mapaanenenumnen, Kyo

1. Cpenu ganHbix Guryp ykasarb Ty, uto HE OyaeT sBasThcs npu3Mon.

2. Kakoe ornpeiesieHue ONMUChIBAET MpU3MYy?
a) B OCHOBAaHUM HAXOJATCS TPABWIbHBIE MHOTOYTOJIbHUKU, TpaHsSIMH OyIyT

napasuieIorpaMMBbl;
0) B OCHOBaHUM TPEYTOJHHUK, TPAHSIMH TaK )K€ SBISIOTCS TPEYTOJIHHUKHY;
B) OCHOBAHHUE COCIMHEHO C BEPIINHON 00pa3yIoNuMu;

I) OCHOBaHUSMH OYyAyT MapajuieJOrpaMMBbl, a TPaHIMHU TPEYTOIbHHUKH.

3. Kakoro Buja npusm He CyIIECTBYET?

a) TpeyroJjbHas;

0) mIecTHyroJibHasi;

B) YETHIPEXYroJbHAas;
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I) BEPHOIO OTBETA HET.
4. V3 npencTaBlIEHHOTO CIIMCKA YKa3aTh TOT BHUJI IPU3M, KOTOPOI'O HET.
a) HAKJIOHHBIC;
0) mnpsMbIc;
B) IpaBUJIbHBIE;
r) MepeBEepHYTHIE.
5. Ecnu peGpo nmpu3Mbl NEPIEHIUKYIISIPHO OCHOBAHUIO, TO OHA. ..
a) npsaMas;
0) HakJIOHHAs;
B) IMepeBEepHYTas;
r) MpaBHIbHAS.
6. B ocHOBaHMM TpU3MBlI PacHOJIOKEH MPaBUIbHBIM MHOroyroibHUK. Ee pebpo
nepeceKkaeT OCHOBaHUE MO/ IPAMBIM yriioM. /laHHas npusma...
a) Tmpsmas;
0) mnpaBUIIbHAS;
B) YCEUCHHas;
I) HaKJIOHHAas.
7. UeM sBASIIOTCS OOKOBBIE TpaHU MPU3MBI?
a) TPEyroJbHUKAMH;
0) IIECTUYTOJIbHUKAMU;
B) MapaJijiejorpaMMamu;
r) MATUYTOJbHUKAMHU.
8. Kakoli 3 puCyHKOB COAEPKUT THATOHAIb TPU3MBI?
¢

8 G Ay
.‘..'. " a‘ L]

.3

a) © ¥ ° 6 = B).
9. KBagpar auaronanu npu3Mbl paBeH. . .
a) CyMMe KBaJIpaTOB JUTMHBI, INUPUHBI, BHICOTHI;

0) CcyMMe JJIMHBI, BBICOTHI U IIIUPUHBIL;

B) KBaJIpaTy BBICOTHI U IIUPHUHBI;

I') YTPOCHHOMY MPOU3BEICHUIO IUPUHBI, BEICOTHI, JJTHHBI.

tect 10. M3BecTHO, YyTO B MpU3ME BBICOTA, JIMHA U IIMpUHA paBHbI 4. KBagpar ee
JuaroHanu Oyzer. ..

a) 10;

0) 8;

B) 12,

r) 14.

11. IIpu3my coCTaBAAIOT J1Ba paBHBIX MHOTOYroibHUKa. Kak OHM Ha3bIBatOTCS?

a) TpaHu;
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0) BEpUIMHBI;
B) OCHOBaHWUS;
I') BBICOTHI.
12. B npu3Me neprieHIuKyIsIpHO OCHOBAHUIO MOTYT PAacIoyIaraTbes. ..
a) TpaHy;
0) BBICOTHI;
B) BEPILUHBI;
I') OCHOBAHUSI.
13. I'panu cocTosT u3...
a) BBICOT;
0) AuaroHasei;
B) pedep;
I) HapauielIbHBIX IpaHeil.
14. Tlpsimasi, onyiieHHass U3 HEKOTOPO TOYKA OCHOBAHUS K APYTOMY OCHOBAHHUIO
MOJ1 MIPSIMBIM YTJIOM Ha3bIBACTCH. . .
a) BBICOTOW;
0) AmaroHajblo;
B) OMCCEKTpPUCOM;
r) MEIUaHOM.

OT1BeThI:
Homep |1 2 3 4 5 6 7
BOIIpOCa
OtBer |T a r r a 0 B
Homep |8 9 10 11 12 13 14
BOIIPOCA
OTtBer a a B B a B a

Tema 8.5. IlpaBuiibHbIe MHOTOTPAHHUKHU M UX CBOMCTBA
1. 3 kakuX paBHOCTOPOHHUX (PUTYp COCTABIEH MKOCAIP:
a) TPEYroJIbHUKOB

0) IIeCTUYTOJIbHUKOB

B) YETHIPEXYTOJbHUKOB

2. BepumHoit CKOMBKUX GUTYD SBISETCS KaK/asi BEpIITNHA TETpadapa:
a) 4

0)3

B) 6

3. U3 kakux paBHOCTOPOHHUX (DUTYp COCTABJIEH OKTadIp:
a) MEeCTUYTOJIbLHUKOB

0) 4eThIPEXyTroJIbHUKOB

B) TPEYTOJIbHUKOB
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4. MHOrorpaHHUK Ha3bIBa€TCs MPABUIbHBIM, ECIIH:

a) OH BBIMYKJIBIN

0) OH HE BBITYKJIBIN

B) OH UMEET OCTpPbIC yTJIbl

5. Kakoii ©3 MaTeMaTUKOB BIIEPBHIC BBEJ MOHITHUS MPABUIBHBIX MHOTOTPAaHHUKOB:
a) Apxumen

0) Kemep

B) [Inaron

6. MHOTOIpaHHHMK Ha3bIBA€TCA MPABUIIbHBIM, €CIIN:

a) BCE €ro I'PaHu SBISIOTCS PaBHBIMHU HENPABUIIBHBIMUA MHOTOYTOJIbHUKAMHU
0) Bce ero rpaHu SBJSIOTCS PAaBHBIMU IPABUIBHBIMA MHOTOYTOJIbHUKaAMU
B) JIBE€ €0 I'PaHU SBJIAIOTCS PABHBIMH NPABUIILHBIMU MHOTOYTOJIbHUKAMU
7. Bynet v nupamua NpaBUIbHOM, €CIIH €€ TPAHU PABHOOEIPEHHBIE
TPEYTOJIbHUKU:

a) HeT

0) oTyacTu

B) J1a

8. MHOrorpaHHUK HAa3bIBA€TCS IPABUIIBHBIM, €CIIH:

a) B KQKJOU €ro BepILNHE CXOAUTCS OJIMHAKOBOE YUCIIO pEOEp

0) B KaXKJI0l €ro BEpIINHE CXOIUTCS pa3HOe Ynuciio pEdep

B) B K&JKJIOM €r0 OCHOBAHHH CXOJMTCS OJUHAKOBOE YHCIIO pEOEp

9. Kakoii 3 npaBHJIBHBIX MHOTOTPAHHUKOB HE UMEET LIEHTPA CUMMETPHUH:
a) 1oJeKadip

0) uxocarap

B) TETPASIP

10. BoImykinblidi MHOTOTPaHHUK, COCTOSIUIN U3 OJWHAKOBBIX MPABUIBHBIX
MHOTOYTOJILHUKOB U 00JIaatoNuii MPOCTPAHCTBEHHON CUMMETPUEH:

a) paBHOCTOPOHHUI MHOTOI'paHHUK

0) MpaBUJILHBIN MHOTOTPAaHHUK

B) OOBIYHBIA MHOTOTPaHHUK

11. VI3 kakux paBHOCTOPOHHUX (DUTYP COCTABJICH TE€KCAdIP:

a) YeThIPEXyTOJIbHIUKOB

0) TpeyroJbHUKOB

B) IIECTUYTOJIbHUKOB

12. C xaxapIM npaBUJIbHBIM MHOTOTPAaHHUKOM CBSI3aHbI TPY KOHLICHTPUYECKHE
cdepsl, Tak JU ITO:

a) HET

0) na

B) OTYACTH

13. Kako#i u3 npeasioxKeHHbIX MHOTOTPAaHHUKOB MPABUIIbHBIN:

a) Kyo

0) mpu3ma

B) MUpaMuia
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14. CymMa II0CKUX YIJIOB IPU KaXA0W BEPUIMHE T'eKcajipa paBHa:

a) 300

0) 324

B) 270

15. Kakoii U3 npeijIo’)KeHHbIX MHOTOTPAaHHUKOB MTPaBUIIbHBIN:

a) OKTasp

0) mpusma

B) Mapasuiesienumne]|

16. CKOABKO MIOCKOCTEH CUMMETPUU UMEET TETPASIP:

a) 12

0) 15

B) 6

17. N3 xakux paBHOCTOPOHHUX (DUTYP COCTABJICH A0JICKAdAP:

a) TPEyroJIbHUKOB

0) MIECTUYTOJILHUKOB

B) IISITUYTOJILHUKOB

18. C KaxJIbIM MPaBWIbHBIM MHOTOTPAHHUKOM CBSI3aHbI ONIPEICTIEHHBIC YTJIbI,
XapaKTEepU3YIOIIUE €ro CBOMCTBA, TAK JIH 3TO:

a) HeT

0) na

B) OTYACTH

19. Kak yanie Ha3pIBatOT reKCas’Ip:

a) nmpu3zma

0) nupamuaa

B) KyO

20. Uxocasap UMEET ... YUCIIO TPAHEH:

a) HaMMEHbIIIee

0) HauOoJibIICe

B) OJINHAKOBOE C JPYTUMU PABUILHBIMA MHOTOTPAHHUKAMH YMCJIO TPaHEH
21. CKOnBKO NMpaBUIbHBIX MHOTOTPAHHUKOB CYIIECTBYET B TEOMETPHH:
a)5

0) 7

B) 6

22. Y npaBWIBHOIO TE€Tpajpa Bce ABYTPaHHBIE YIIIbI IpU pEOpPax U Bce
TpEXTpaHHbIC YTJIbI MPU BEPIIHHAX:

a) pa3Hble

0) paBHBI

B) 3aBUCHUT OT yCJIOBUSA 3a/1a4u

23. Kako# U3 MHOTOYTOJIbHUKOB SIBJISIETCS] TPAHSAMHU J10JICKadIpa.

a) MATHYTOJIbHUK

0) TpeyroJbHUK

B) poMO

24. Kaxxnas BepIIrHa MpaBHJIBHOTO TETpadipa SIBISETCS BEPITUHON TPEX
PABHOCTOPOHHUX TPEYTOJIbHUKOB, TaK JIU 3TO:
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a) HeT

0) na

B) OTYACTH

25. Ckolbko pebep uMeeT TeTpadip:
a) 8

0) 7

B) 6

26. [IpaBUIbHBIN OKTa3Ip UMEET 8 TPEYTrOJBHBIX rpaHeil, 12 pébep, 6 BepilnH, B
KaXXJI0M ero BepIinHe cxoaarcs 4 pedpa, Tak Ju 3TO:
a) HeT

0) na

B) OTYACTH

277. CKOJNBKO BEPUIMH UMEET TETPAIP:
a) 4

0) 2

B) 1

28. CKOJBKO rpaHel y OKTarapa:

a) 12

0) 10

B) 8

29. CKoNBKO TpaHen y TeTpa’dapa:

a) 4

0) 14

B) 16

OTBeThI:

Homep |1 2 3 4 5 6 7 8 9 10
BOTIpOCA

OtBer a §) B a B §) B a B §)

Homep |11 12 13 14 15 16 17 18 19 20
BOIIpOCA

OtBer a §) a B a B B §) B §)

Homep |21 22 23 24 25 26 27 28 29
BOIIpPOCa
OtBer a 3] B 3] B §) a B a

Tema 8.6. lunuHap, KOHYC, IIAP U UX CEYEHUS

1. Ecniu Bce O0KOBbIE pedpa MUpaMu/ibl paBHbI, TO B HEE BCETJ]a MOKHO BIIUCATh
map, Tak Jim 3TO:

a) HET

0) na

B) 3aBHUCHUT OT YCJIOBHI 3a1a4u
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2. KoHIIbI BCAKOTO TUaMETpa Ha3bIBAIOTCSL:

a) MmapasuiebHBIMU TOYKAMH I11apa

0) TMaMeTpaibHO IPOTHUBOIOJIOKHBIMU TOYKAMH I1apa

B) 3aBUCHUT OT yCJIOBHUSA 3a/1a4d

3. Yepes mo0y1o TOUKY BHE I1apa MOKHO MPOBECTU HE OoJiee ABYX KacaTelbHbIX K
JAHHOMY IIapy, TaK JH 3TO:

a) na

0) 3aBHCHUT OT YCJIOBUH 3a1auu

B) HET

4. Yem Onmke cexyliasi INIOCKOCTh K LIEHTPY 1Iapa, TEM paguyc Kpyra CTAHOBHUTCS:
a) OoJIbIIIE

0) MeHbIIIe

B) KOTJa KaK

5. Paccrosinue Mexay 1ieHTpamu 1mapoB paanycoB R u r pasHo d (R > r). Kakoe
YTBEPKIEHUE B 3TOM CIIy4ae HEBEPHO:

a) Ecnmu d = R + 1, TO mapeI kacarorcs.

0) Eciu d > R + 1, To maps! 001IKUX TOYEK HE UMEIOT.

B) Eciiu d = R — r, TO mapsl UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY.

6. Pannyc 60b1110T0 Kpyra paBeH:

a) TuaMeTpy Iapa

0) paguycy 1iapa

B) ILJIOIIAQ/IM I11apa

7. Bce ToukuM mapa yAaleHbl OT €ro LEHTpa Ha pacCTOSIHUE, PABHOE PaanyCy
miapa, Tak Jim 3TO:

a) na

0) 3aBUCHUT OT YCJIOBUH 3a1auu

B) HET

8. Paccrosinue Mex 1y JTI0OBIMH TOYKAMH I1apa He 00JIbIlle JUamMeTpa mapa, TaK Jid
3TO:

a) na

0) HEeT

B) 3aBUCHT OT yCJIOBUH 3a/1auu

9. Yactp mapa, KoTopasi OTCEKaeTCs OT HETro 000 MIOCKOCTHIO, SBIISACTCS

a) 1apoOBOM CTOPOHOM

0) 1IapOBBIM KYCOYKOM

B) IIAPOBBIM (CPEpUUECKIM) CETMEHTOM

10. Eciiu Touka yjaneHa oT HEHTpa I1apa Ha pacCTOsSIHUE, MEHbIIIee paauyca 1apa,
TO OHA HE MPUHAJICKUT APy, TaK JIU ITO:

a) HET

0) na

B) 3aBUCUT OT yCJIOBUI 3a/1auu

11. CoBOKyIHOCTb BCEX TOUYEK MPOCTPAHCTBA, HAXOSAILIUXCS OT IIEHTpa Ha
PACCTOSIHUH, HE OOJIbIIE 33/JaHHOTO:

a) OKPY>KHOCTb
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0) mosycdepa

B) I1ap

12. [llapoBoii, unu chepudeckoil TOBEpXHOCTHIO (MHOT/Ia MPOCTO chepoit)
HA3bIBAETCSI TEOMETPUUECKOE MECTO TOUYEK MTPOCTPAHCTBA, PABHOYATICHHBIX OT
OJTHOU TOYKH:

a) CTOPOHBI 111apa

0) 1eHTpa mapa

B) OCHOBaHMS I1apa

13. PaccTosiHue He O0Jblle 3aJaHHOTO HAa3bIBAETCS:

a) IMaMeTpOM Iapa

0) mepuMeTpoM ILapa

B) paJuycoM Iapa

14. [llap oO6pa3yeTcs BpallleHUEM MOJIYKPYTra OKOJIO €r0 HEMOABUKHOIO:
a) TaMeTpa

0) pamuycy

B) IIEpUMETpPA

15. TloBepXHOCTH I111apa HA3BIBACTCA:

a) OKPY>KHOCTb

0) kpuBas

B) cdhepa

16. Yactp mapa, orpaHu4eHHass COBOKYITHOCTBIO BCEX JIYYEH, HCXOISIINX U3
neHTpa mapa O u 06pa3yronux Kpyr Ha €ro MOBEPXHOCTH C PATUYCOM T
a) y4acTOK

0) cexTop

B) CETMEHT

17. 3aMKHYTBIN AP BKJIKOYAET:

a) OKPY>KHOCTb

0) monychepy

B) cepy

18. ITnockocTh, uMeromas co chepoit TOMBKO OJIHY OOIIYI0 TOUKY, HA3bIBACTCS
KacaTeJIbHOM TUIOCKOCTHIO K cdepe, a ux olIas Touka:

a) TOYKOM IIeHTpa

0) TOuKOl KacaHUs

B) TOUKOW HarpaBiICHUS

19. Ecnu cexy1asi mIoCKOCTh MPOXOIUT Uepe3 IEHTP Iapa, TO CeYeHHe mapa
Ha3bIBACTCS:

a) OOJIBILIM KPYyTOM

0) LEeHTpaJIbHBIM KPYTOM

B) CPEITHUM KPYTOM

20. dpyrue miockue ce4eHus mapa Ha3bIBatoTCs:

a) OOJIBIIIUMH KPyTaMu

0) EeHTpaJIbHBIMU KPyTaMH

B) MaJILIMU KpyraMu
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OTBeThI:

Homep |1 2 3 4 5 6 7 8 9 10
BOIIPOCA

OTtBeT a o B a B S B a B a
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa

OtBeT |B o B a B o B 0 a B

Paznen 9. KoopanHaTbl 1 BEKTOPbBI
Tema 9.2. Yroa mexny Bekrtopamu. CkajisipHOe NPON3BeJAeHNE BEKTOPOB

BAPUHAHT Nel

/1 | 3aJjaHus

Al | Ha kakom pacctostHuu ot miockoctr OXY Haxoautcs Touka B(-3;2;-5)7?
1)2 2)5 3)3 4)~38 5)apyroii
OTBET

A2 | Bepmmmnamu tpeyronsanka ABC sBistores Touku A(1;2;3), B(-2;5;2),
C(6;3;6).Torna qiuaa meauanbl AM paBHa:
1) 2+/3 2)32 3) V6 4)18 5)apyroii
OTBET

A3 IIpu KaKOM O BEKTOpHI &(2.3.—4 ) U 6( a,-6,8) mapauieabHbI?
1)-4 2)-3 3)0 4)4
5)Ipyrou OTBET

A4 | Nanbl Touku A(2;7;-3) u B (1;-2;1).Pazioxure BeKTOp BA TI0
KOOPJIMHATHBIM BEKTOpaM:
1)BA =i +9j -k 2)BA =i -9j+k 3)BA=-i-9]-4k
4)BA =0 +9j -4k 5)BA =—4i +9] -4k

AS | Hansl Touku A(3;-2;4),B(4;-1;2),C(6;-3;2),J(7;-3;1).Haitaure yron mexny
BekTopamu AB u C/]
1)150° 2)30° 3)45° 4)60°
5)120°

A6 | 3Has ,uTO|3| =11p| = 23/a — b| = 30.uaimula + b|
1)12 2)18 3)20 4) 25 5)30

AT B napautenorpamme ABCJI 3amansr A(-5;2;8), ﬁ(—3;4;1),A—C( -2;4;6).
CyMMma koopuHaT ToukH /[ paBHa
1)12 2)14 3)9 4)10 5) 11

BAPUAHT Ne2

Al | Ha kakoMm paccrostHuu oT iockoctr Ozy Haxoautest Touka B(-3;2;-5)7?
1)2 2)5 3)3 4)+38 5)apyroii
OTBET
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A2

Beprmnamu tpeyronbarka ABC seisrores Touku A(7;6;-2), B(-3;2;6),
C(9;0;-12).Torna meanana BK paBHna:

1) nmuanee croponbl AC  2) kopoue AC 3)paBHa AC  4) HEBO3MOXKHO
OIPEJICIIUTD 5)apyroi oTBET

A3

[Ipu kaKOM O BEKTOPBI &(2.3.—4 ) U 6( ,-6,8) mepHeHAUKYISIPHBI?
1)25 2)2 3)-4 4)40
5)Ipyrou OTBET

Ad

Hansl Touku A(2;7;-3) u B (-6;-2;1).Paznoxxure BeTOp BA 110
KOOPJMHATHBIM BEKTOPaM:

1)BA =i +9j-k 2)BA=i-9j+k  3)BA=-i-9]-4k
4)BA =i +9] -4k 5)BA =—4i +9j — 4k

A5 | Hansl Touku A(5;-8;-1),B(6;-8;-2),C(7;-5;-11),1(7;-7;-9).Haitnure yron
Mexy Bektopamu AB u C/]
1)120° 2)60° 3)45° 4)30°
5)150°
A6 | 3nas, uto |a=13J0|=19,|a - b| = 22naimul + b
1)24 2)18 3)32 4) 25 5)30
AT | Eciu B napamienorpamme ABCJI 3agansl E(—4;—4;—2),@(—3;—6;1).A(3;8;—5),

TO CYMMa KOOpAHUHAT TOYKHU IICPCCCUCHUA ,I[I/IaFOHaJIeﬁ paBHa
1)7 2)6 3)5 4)4 5)3

BAPUAHT Ne3

Al

Ha xakoM paccrostHum oT miockoctu OXz Haxoautes Touka B(-3;2;-5)7?
1)2 2)5 3)3 4)~38 S)apyroii

OTBECT

A2

Bepmunamu tpeyronsauka ABC siisirorest Touku A(1;-2;0), B(1;-4;2),
C(3;2;0).Torna npnuana meauanbl CM paBHa:

1) 2+/3 2)32 3) V6 4) 18

5)apyroii OTBET

A3

Ecnu BexTOpbI é(l.m.Z )6(0.5m +1.3.1 ) KOJUIMHEApHBIE, TO M+N paBHO
1)3 2)5 3)-4 4)9 5)7

Ad

Hanbl Toukn A(-1;-9;-3) u B (0;-2;1).Paznoxute BeTop BA 110
KOOPJMHATHBIM BEKTOPAM:

1)BA=i+9]-k 2)BA=i-9]j+k 3)BA=
—i-9] -4k

4)BA =i +9] -4k 5)BA =—4i +9j -4k

AS

Hansl Touku A(1;-2;2),B(1;4;0),C(-4;1;1),(-5;-5;3).Hatiqute yron Mexmy
BekTopamu AC u B/]

1)150° 2)30° 3)45° 4)60°

5)90°
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A6 | Jlano:|a| = 6)a + b| =11a - b| = 7naimulp|
)11 2)18 3)20 4) 25 5)7
AT\ B tpaneiu ABCJ] ¢ ocHoBanusimu BC u AJl 3amansl AB (-7;4;5), AC (3;2;-
1),
Al (20;-4;-12),a M u N —cepeaunsl cropor AB u CJ] cOOTBETCTBEHHO.
Torga cymma KoOpAuMHAT BEKTOpA MN paBHa
1)1 2)2 3)3 4)4 5)5
OtBeThI:
Al A2 | A3 A4 | AS A6 | A7
Bapl |2 3 1 4 2 3 5
Bap2 |3 1 4 8 1 1 3
Bap3 |1 3 2 3 5 5 3
Kpurtepun ouennBanus:
[Ipy mnpoBeAeHMM TECTOBBIX pabOT MO TPEAMETY KpPUTEPUH OLIEHOK
CJIeIyIOLIHeE:
OneHka «OTJIIMYHO» BBICTABIIAETCS CTyAeHTY 3a 90 — 100 % mpaBHIBHBIX
OTBETOB.
OneHka «XOpOIIO» BBICTABISIETCA CTYAEHTY 3a 75 — 89 % mpaBWIBHBIX
OTBETOB.

OrneHka «yIOBIETBOPUTENIBHO» BBICTABIACTCS CTyIeHTYy 3a 50 — 74 %

IIPpaBHUJIBHBIX OTBCTOB,

OueHka «HEYJIOBJIETBOPUTEIIBHO» BBICTABISACTCS CTYIEHTY 3a MeHee 50 %

IIPpaBUJIIBHBIX OTBCTOB.
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Bonpocs pist codecenoBanus
IO AUCOUIIIINHE «Marematuka»

Pasznea 2. OcHoBBbI TpUTrOHOMeTpHUHU. TpUroHOMeTpHYECKHE (PYHKIIUU

Tema 2.1. Tpuronomerpudeckre GyHKIIMUA MPOU3BOJBHOIO YIJIa, YU CJIA

1. Yemy paBeH yroJi B OIMH pajguaH?

2. B xakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra QyHKIHUS Y=SiNX MPUHUMAET
MOJIOKUTENIbHBIE 3HAYECHUA?

3. B kakux 4eTBepTIX TPUTOHOMETPUUECKOTO Kpyra (yHKIUS Y= COSX IPUHUMAET
OTPHULIATENbHBIE 3HAYEHUSA?

4. IIponomxkute onpenenenue: «CUHYC OCTPOTO yria — 3TO... .

5. IIponomxure onpenenenue: «KocuHyc oCcTporo yria — 310...».

6. [Iponoimkure onpenenenue: « TaHreHe oCcTporo yria — 310...».

Tema 2.4. Tpuronomerpudeckue QyHKIUUH, UX CBOMCTBA U rpaduku
1. Ilepeuncnure TpuroHOMeTpUIECKUEe PYHKITNH, YKAKUTE UX TIEPUOJIBI.
2. YUemy paBeH niepuoi GyHKIMM y=cos(4x)?

3. eMy paBeH nepuoJi GyHKIIUU y=cos(X/4)?

4. Onpenenute 001acTh 3HaYeHUST GyHKINUA y=3c0S(5xX)?

Tema 2.8. IlpocTeiilnne TPUroHOMETPUYECKHE YPABHEHUS

1. Ilepeuncnure cnocoOb! pelIeHUs] TPUTOHOMETPUUECKUX YPaBHEHUH.

2. Packpoiite anroputM pemeHus: OJHOPOAHBIX TPUTOHOMETPUUYECKUX YPaBHEHUMN
NEepPBOTO MOpAJIKA.

3. PackponTe anroput™M pemeHuss OAHOPOAHBIX TPUTOHOMETPUUECKUX YPaBHEHUN
BTOPOTO MOPSIIKA.

Paznen 3. Crenenu u kopHu. CTeneHHasi, NOKA3aTeJbHAS U
Jorapupmuyeckass yHKUMHU

Tema 3.1. Crenennast pynkuusi. CBOMCTBA CTeNEHN

1. Chopmynupyiite onpeeracHue CTeeHHON (PyHKIIUH.

2. Ilepeuncnute CBOMCTBA CTENEHHON (DYHKITMU C LIETBIM TTOKa3aTesIeM.

3. Ilepeuncnure CBOMCTBA CTENEHU C ACHCTBUTEIBbHBIM MTOKa3aTeneM. [IpuBenure
MPUMEPHI.

4. Ilepeuncnute CBOMCTBA KOPHS HATypaJibHOU cTeneHu. [IpuBenute npumepsi.



Tema 3.3. CpoiicTBa KOpHsA N-0i1 cTenenu. IlpeodpazoBanue
HPPALNOHAIBHBIX BbIPpAKeHU

1. Ha uTro HEeo6x0oauMo 00paTuTh BHUMAHUE MPHU PEUICHUH HPPALIMOHAIBHOTO
YpaBHEHHUS YETHOM CTETIEHU?

2. YeMy paBeH KOpEHb YETHOM CTENEHU U3 OTpuLaresnbHoro uncia? [Ipusegure
IIpUMEp.

3. UeMy paBeH KOpEHb HEUETHOU CTENEHU U3 oTpuliarenbHoro uncna? [IpuBeaure
pUMep.

4. Ha uto cTrout oOpaTUTh BHUMAHKE NPU PEIICHUHU UPPAIMOHATIBHBIX, TPOOHO-
PalMOHAJIBHBIX YPABHEHU U HEPABEHCTB?

Tema 3.4. Iloka3zateabHass GyHKUMs, ee CBOCTBA. PelieHne nokazareJbHbIX
YPABHEHHMH U HEPABEHCTB

1. Chopmynupyiite onpeaenceHue noka3aTeabHoN (QyHKIUU.

2. Ilepeuncnure cBOKCTBA MOKA3aTENBHOU (PYHKIUU.

3. [IpuBenuTe npuMep HyHKIHMOHATBEHON 3aBUCHMOCTH MTOKA3aTeIbHON (DYHKITHH
U3 pEAIbHOW JKU3HHU.

Tema 3.5. Jlorapugm uuciaa. Cpoiicrsa jiorapugpmon
1. [Iponomxure onpenenenue: «Jlorapudm — 3To0...».

2. Yemy paBeH jorapudm mpousBeaecHus?

3. YUemy paBen jorapudm 4acTHOTO?

Tema 3.6. Jlorapudmudeckas pyHkuus, ee coiictea. Jlorapupmuueckue
YPABHEHUS M HEPABEHCTBA

1. Chopmynupyiite onpeaencHue jorapupmMuiaeckon pyHKIUN.

2. llepeuncnure cBoiicTBa JOrapupMUUECKOr (PyHKIIUH.

3. [IpuBeauTe npuMepsl JIorapuPpMUUECKO civpaiu B IPUPOAE U B OKPYKarOLIEM
MHpeE.

4. ChopmynupyiTe MpaBUIO PEIICHUS TPOCTEHITNX JTOTapuPMUIECKIX
HEPABEHCTB.

5. IlpuBeaute nmpumep GyHKIIMOHATBHON 3aBUCUMOCTHU JIOTApUPMUUECKOM
GyHKIUN U3 peaTbHOM KU3HHU.

6. Ha 9to cTouT 00parutTh BHUMaHUE TIPH PEIICHUU JIOTAPUPMUIECKUX U
ypaBHEHUH U HEPABEHCTB?

7. Ilepeunciure cnocoObl peleHus Jorapu(pMUYECKUX ypaBHEHHM.
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8. ChopMynupyiiTe mpaBUIO PEIICHUS MPOCTEUINNX JIOTApUPMUIECKUX
HEPaBEHCTB.
9. B yem 3akmtovaercs rpaduueckuii Cnoco0 pemieHus: ypaBHEHUH.

Pa3znen 4. YpaBHeHHns 1 HepaBeHCTBA

Tema 4.1. PaBHOCHIIBHOCTH YPABHEHHUI1 U HepaBeHCTB. O0Me MeTOAbI
peueHust

1. Uto Ha3bpIBaeTCs ypaBHEHHUEM?

. UTO 3HAaUuT pemnTh ypaBHEHHUE?

. Uto Takoe KopeHb ypaBHEHHUA?

. UTO Ha3bpIBaETCSI HEPABEHCTBOM?

. UTO 3HAaYUT pelInTh HEPABEHCTBO?

. B ueM 3akiroyaeTcs «MeTo UHTEPBAIOB»?

. UTO Ha3bpIBaeTCs PEUICHUE CUCTEMBI YPaBHEHNN?
. UTO 3HAYUT PEIINTh CUCTEMY YPaBHEHUN?

O 00 3 N L & WD

. Ilpu pelieHnn Kakux ypaBHEHUN U HEPABEHCTB, CJIeAyeT OOpaTUTh BHUMaHUE
Ha 00J1acTh JOMYCTUMBIX 3HAUECHUI?

10. Tlepeuncnute criocoObl pelIeHUs] ypaBHEHUH.

11. IlepeuncauTe ciocoObl PEIICHUS] CUCTEM YPABHEHHM.

Pasznea S. IlpousBognasi u nepBoodpasHasi QyHKIIUN

Tema 5.1. YUncsoBasi mocjie10BaTeJIbHOCTD, €e cBoicTBA. [Ipemen
M0CJIeI0BATEILHOCTH

1. ITponomxkute onpenenenue: «llocnenoBarenbHOCTh — 3TO. .. ».

2. l[IpuBenute mpumep apudMETHIECKON MPOTPECCUH.

3. IIpuBeauTe nmpuMep reoOMETPUIECKON TPOTPECCUH.

4. TlpuBenure npumep OECKOHEUHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUMU.

Tema 5.2. IlonsiTue npon3BoaHoi. @opMyJibl U MpaBUJIa
aupdepeHunpoBaHus

1. Ilepeuncnute npapuiia BEIYUCICHUS TTPOU3BOHBIX.

2. UeMy paBHa NMPOU3BOAHAS CTEIICHHOW (PYyHKIINU?

3. UemMy paBHa MIPOU3BO/IHASI TPOU3BEICHHUS?

4. Yemy paBHA NPOU3BOAHAS YACTHOTO?

5. YUemy paBHA IPOU3BOIHAS CIIOKHON (DyHKIMH?
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Pa3nen 6. JiieMeHTHI TEOPUU BEPOSTHOCTEH M MATEMATHYECKO CTATHCTHKHU
Tema 6.1. CoObITHE, BEepOSATHOCTb cOOBbITHA. Ci105KeHHe 1 YMHOKEHH e
BEPOSATHOCTEH

1. IIpomomkure onpeneneuue: «CiaydaitHoe cOObITHE — ATO...». [IpuBeauTe
pUMep.

2. [IpuBenuTe mpuUMep TOCTOBEPHOTO COOBITHSI.

3. [IpuBenuTe nprMep HEBO3MOKHOTO COOBITHSI.

4. ITponomxkute onpeneneHue: «BeposiTHOCTh ClIyd4ailHOTO COOBITUS — ATO. ..»

5. ChopmynupyiTe IpaBUIIO HAXOXKIACHUS CIIOKEHUS BEPOSTHOCTEH.

6. ChopmynupyiiTe NpaBUI0 YMHOXKEHHUS BEPOSITHOCTEH.

Tema 6.4. 3axa4yu MaTeMaTHYECKON CTATUCTHKHU

1. Kak HaliTu cpenHee apupMeTHYECKOEe YHCIOBOTO psia?

2. Kak HaliTu MeInaHy YUCIOBOTO psija’?

3. Kak BeruncIiseTcst pa3max 4ucioBOro psaa’?

4. JIns yero Hy»HbI nuarpammsl, rpaduku? [lepedrcinre BUIbI 1Uarpamm.

Pa3pgea 7. IlpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE
Tema 7.1. OcHOBHBbIe NMOHATHS cTepeoMeTpuHU. PacmosoxkeHue NmpAMBIX U
IUIOCKOCTEM
. [lepeunicnute OCHOBHBIEC (PUTYPBI B TPOCTPAHCTRE.
. [lepeuncnure cnocoObl 3aJjaHus TIOCKOCTH.
. [lepeuncnute B3aMMHOE PaCIONOXKEHUE ABYX MPSIMBIX B IPOCTPAHCTBE
. Kakue npsimbie Ha3bIBAIOTCS MapajijieIbHBIMU B POCTPAHCTBE?
. Kakue npsimbie Ha3bIBAIOTCS CKPEIIUBAIOIIUMUCS B TPOCTPAHCTBE?
. Kakue npsimbie Ha3bIBAIOTCS MEPIICHANKYISIPHBIMU B IPOCTPAHCTBE?
. [lepeuncnure B3aMMHOE pacrooXeHUE MPSIMOM U IJIOCKOCTU B MPOCTPAHCTRE.
. Packpoiite moHATHE «YTOJ MEXKIY MPSIMOMN U IIOCKOCTHIO».
. PackpoiiTe noHsITHE «apaIeIbHOCTh NPSIMOUN U TIIOCKOCTH.
10. PackpoiiTe moHATHE «TIEPICHAUKYISIPHOCTH MPSIMOU U TIIIOCKOCTH.
11. Ilepeuncnure B3aMMHOE PACIIOIOKEHUE ABYX IIOCKOCTEN B IPOCTPAHCTRBE.

©Coo~NoO Uk~ wWNBE

Tema 7.3. IlepnieHAUMKYJISIPHOCTH NPAMBIX, IPAMOM U IJIOCKOCTH, IJIOCKOCTE
1. PackpoiiTe NOHITHE «IEPIEHANKYISIPHOCTh TUIOCKOCTEM.

2. Kak HaiiTu paccTosiHME OT TOYKH JI0 MPSIMOM?

3. Kak HaiiTu paccTosiHME MEXTy NPSIMbIMU?

4. Kak HaliTU pacCTOSIHUE MEX]Y TNIOCKOCTAMMU?

5. [Iponomxkure onpenenenue: «llepneHaukymnsp — 310...».

6. [Ipogomxkure onpenenenue: «Hakmonuas — 370...»
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7. Ilponomxkure onpenenenue: «lIpoekuus HAKJIOHHON — 3TO. . .)».

Pa3nen 8. MHOrorpaHHMKHU M TeJIa BPALleHUS

Tema 8.1. Ilpusma, ee 31emenTbl. Ceuenusi npu3Mbl. Buabl npusmsl.
HHapamienenunen, kyo

1. ITponomxure onpenenenue: « MHOrOrpaHHUK — 3TO...».

2. Ilponomxkute onpenenenue: «llpusma —310...».

3. IIponomkure onpenenenue: «IIpsAMOyroibHbINA Mapamienenunes — 3To. .. ».

4. TIponomxkute onpenenenue: «Kyo —3to...».

5. Ilponomxure onpenenenue: «llupamuna — 370...».

6. ChopMynupyiTe CBOMCTBO O MPOTUBOJICKAIIUX TPAHAIX Mapauiesienunesa.

7. ChopMynupyiTe CBOMCTBO O AMArOHASIX MapajuieJenunesa.
8.ChopMynupyiiTe CBOMCTBO O IMArOHAIIN U TMHEHHBIX pa3Mepax MpsMOyTOIbHOTO
napasuleJIeuneaa.

9. Kakas nmpu3ma Ha3bIBaeTCA MPAMON?

10. Kakast npr3aMa Ha3bpIBaeTCsl IPaBUILHOM ?

11. PackpoiiTe noHsATHE «ITPaBUIIbHASI TUPAMUIA».

12. Yto Ttakoe anodema npaBUIbHON TUPAMUIbI?

13. B yeM omiMuMe MOJHOM MOBEPXHOCTH MPHU3MBI OT TOJHOW ITOBEPXHOCTH
MAPaMHIBI?

14. ChopmynupyiiTe TeopeMy O BBIYHCICHUU OOKOBOW IOBEPXHOCTH IPSIMOM
MIPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BHIUUCICHUU OOKOBOW MOBEPXHOCTH MPABUILHOMN
MUPaAMUJIBI.

16. Ha3zoBute npenmersl U3 Bamed NpodecCHOHAIbHON IeATEeIbHOCTH, KOTOPbhIE
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17.Kakrie MHOTOrpaHHUKH Ha3bIBAIOTCS NpaBUiIbHBIMU? [lepeunciauTe npaBUIbHbIE
MHOTOTPaHHUKH.

Paznen 9. KoopanHaTbl M1 BEKTOPbI

Tema 9.2. Yroa mexny Bektopamu. CkajsipHoe NPOU3BeAeHHE BEKTOPOB
. I3 4ero cocTouT npsiMOyroibHas CHCTEMa KOOPAUHAT B IPOCTPAHCTBE?
. Ecnu TouKa J€XUT B INTIOCKOCTH XY, KaKasi KOOpAUHATa y Hee HyJieBast?
. [IpuBenuTe nprMep KOOPAUHAT TOUYKU A, KOTOpAs JEXKHUT HA OCH Z.

. PackpoiiTe moHATHE «BEKTOP».

. Kak HaitfTn koopinHaThl BeKTOpa?

. [lepeuncnure u paCKporTe NpaBUIIa CIOKEHUS BEKTOPOB.

. Kakue BeKTOpBI Ha3bIBAIOTCA KOJUIMHEAPHBIMU ?

. Kakne BeKTOpbI Ha3bIBAIOTCS NEPIEHANKYISIPHBIMU?

. Uemy paBHO CKaJIIpHOE NIPOU3BEIECHUE BEKTOPOB?
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10. Kak HailTM BEKTOPHOE ITPOU3BEAEHUE BEKTOPOB?
11. YeMy paBeH yroJ Mexay BEKTOpaMu?

Kpurepuu onennBanus:

OLEHKY «OTIUYHO» CTYAECHT MOIY4YaeT, eCIu:

— TIOJIHO W3J1ara€T MaTepuall, AeT MPAaBUIBHOE OINPEACICHUE OCHOBHBIX
MOHSATHH;

— OoOHapyXuBaeT IIOHMMaHHWE Marepuaja, MOXKET O0O0OCHOBaTh CBOU
CYXKJICHUS, TPUMEHUTD 3HAHMS Ha TIPAKTUKE, TPUBECTH HEOOXOUMBIC TIPUMEPHI;

— MPAaBWIBHO OTBEYAET HA JIOMOJHHUTEJIBHBIE BOMPOCHI MPEINOIABATEINS,
VMMEIOIIME LEIbI0 BBISICHATH CTETIEHb IOHUMAaHUS CTYJICHTOM JAaHHOTO Marepuaia.

OueHKy «XOpOoII0» CTYIEHT MOIYYaeT, €CIIu:

— JIOIyCKAaeT HECYIIECTBEHHbIEC OMMOKHU MPU OTBETE;

— MOXET MPUMEHUTh 3HAHUS Ha MPAKTUKE, TNPUBECTH HEOOXOAUMBbIE
IPUMEPBL;

— MNPaBWIBHO OTBEYAET HA JIONOJIHUTEIbHBIE BOMNPOCHI IPENOAABATEINS,
MMEIOIINE LEBIO BBIICHUTh CTETIEHb IOHUMAaHUS CTYAEHTOM JJAHHOTO MaTepHaia.

OueHKy «yaOBJIETBOPUTEIBHO» CTYJIEHT IOJYYaET, €CIIN:

— HW3JaraeT Marepuajg HEIOCTATOYHO IIOJHO, JOIYCKAaeT HETOYHOCTH B
OTIPEJICTICHUH TIOHATUN WU (POPMYITHUPOBKE MPABUII;

— 3aTPYAHSETCS IIPU OTBETAX HA BOIPOCHI IPENOAABATEIIS.

OueHKy «HEeyOBIETBOPUTEIBLHO» CTYACHT MOIYYaeT, €CIIu:

— CTYJICHT UMEET pa3pO3HECHHBIC, OECCUCTEMHbIC 3HAHUS, HE YMEET BbIJICIATh
IJIABHOE M BTOPOCTENEHHOE, IOMYyCKaeT OIIMOKU B OMNpEACICHUE TOHSITUH,
MCKQ)KAET UX CMbICI, OECIIOPSIOYHO U HEYBEPEHHO M3JIaraeT MaTepuall, He MOKET
MPUMEHSTh 3HAHUS JJISI PEIICHUsI MPAKTUYECKUX 3a/lay; 3a MOJIHOE HE3HAHWE U
HEMMOHMMAaHUe y4eOHOTO MaTepualia Uik 0TKa3 OTBEYATh.
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1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

3. OueHoYHbIE CPeACTBA /sl IPOMEKYTOUYHOH aTTeCTALMU U KPUTEPHHU OLEHKHU

Bonpocsl K 3Kk3aMeHy
110 JUCOUIIIIMHE «Marematuka»

Pannannas mepa yria.

CuHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC yTJa.
OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA.
@opMyJIbl IPUBEACHUS.

[IpocTenmme TPUroHOMETPUIECKNE YPABHEHHS.
Omnpenenenue u cnocoObl 3aaHus GYyHKIUU.

CBoiicTBa PyHKIUH.

AJropuT™ uccie0BaHUs (PYHKINU.

CreneHnHas QyHKIus, €€ CBOMCTBA U rpaduK.
[Toka3zaTenbHast QyHKIMSA, €€ CBOMCTBA U TpadUK.
Jlorapudmuueckas pyHkIus, e€ CBONCTBA U TpaduK.
®dyukius Y = Sin X, ee CBOMCTBA U rpaduK.

@dyHKIUsA y = COS X, €€ CBOMCTBA U Tpaduk.

Oyukiuu y =g x u Y = Ctg X, ux cBoicTBa U rpaduKH.
OOpatHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

Kopensb n-out crenenu, CBOMCTBA paauKayoB.

Pemenne nppanOHAIBHBIX YPABHEHUM.

CrerneHb ¢ palMOHAIBHBIM U IEUCTBUTEIIBHBIM ITOKA3aTEISIMH.
Pemenre nokasarebHbIX YPABHEHUN U HEPABEHCTB.
Jlorapudwm. IIpaBuina nerictBuii ¢ jorapudmamu.
Pemenue norapupMudecKkux ypaBHEHHU U HEPABEHCTB.
[TocnenoBarenpHoCcTh. CriocoObI  3amaHUss Y CBOICTBA

HOCJIENOBATEJILHOCTEN.

23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)

beckoneuno Y6LIBaIOIlIa${ ICOMCTPHUUICCKAA ITOCICAOBATCIbHOCTD.

[Ipenen nmocienoBaTEIbHOCTH.

[TpousBoaHas GyHKIIUU.

[IpaBuna nuddepeHpoBanus.

Brruncnenue npon3BOAHON CIIOXKHON (DYHKITUH.

Pu3nuecKkuil (MEXaHUYECKU) CMBICI TPOU3BOIHOM
['eomeTprueCcKHil CMBICIT IIPOU3BOIHOM.

YpaBHeHue KacaTelbHOUN K TpaduKy GyHKIIUU.
HenpepbsIBHOCTH GYHKIIMM U METOJT UHTEPBAJIOB.

CBs13b IPOU3BOAHOM C BO3pacTaHUEM U YOBIBAHUEM (DYHKIUU.
Kputnueckue Touku GyHKIIUHA, MAKCUMYMbl 1 MUHUMYMBI.

HaxoxneHnue HaMOOJIBIIIETO W HAUMEHBIIIETO 3HAYCHUS (I)YHKHI/II/I

[TepBooOpazHast GyHKIIHH.

YU CJIOBBIX



36)
37)
38)
39)

[IpaBuita HAXOXKAEHUS MEPBOOOPA3HBIX.

Huterpan. Teopema Hetotona-JleliGuua.

[Lnomaae KpUBOJIMHENHOW TPAIICIUU.

OcHOBHBIC TIOHATHS KOMOWHATOPHUKH: TIEPECTAHOBKU, COYCTAHHS U

Pa3MCIICHU .

40)
41)

CoObITHE, BEPOSITHOCTD COOBITHS.
Omnpenenenue BEPOSATHOCTH: KJIACCHYECKOE, CTaTUCTHYECKOE |

rcoOMCTPHUICCKOC.

42)

OCHOBHBIC CTATUCTHUYECKUE TTOKA3ATENN: CpeaHee apru(MeTHIecKoe, pa3max,

ME€aAuaHa U MOJa.

43)
44)
45)
46)
47)
48)

OCHOBHBIE ITOHATHS CTEPEOMETPHUHN.

B3anmHO€e pacnonokeHue MpsMbIX U IIIOCKOCTEN B IIPOCTPAHCTBE.

YTl MEXAY IPAMBIMUA. YTOJI MEXAY NPAMOU U INIOCKOCTBIO.

[TapannenbHple OpsIMBbIE B IPOCTPAHCTBE.

[TapajuieTbHOCTH MPSIMOM U TNIOCKOCTH.

[IpuzHak  mapauienbHOCTH  IuIockocTed.  CBOMCTBA — IapauleiabHBIX

IJIOCKOCTEM.

49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)

IleprieHIUKYIISIpHBIE NIPAMBIE B IPOCTPAHCTBE.
[leprieHIUKYJISIPHOCTD HNPSIMOM U IIIOCKOCTH.

[Ipu3Hak nepneHANKyIIPHOCTH TIIIOCKOCTEN.

JIByrpaHHsIil yroJ.

Teopema o Tpex nepneHIuKyIspax.

[TonsiTME MHOTOTpaHHUKA. BUABI M 3JIEMEHTHI MHOTOI'PaHHUKOB.
B3anmHo€ pacnosnoxeHue MmI0CKOCTH U MHOTOTPaHHMKA.
[loHATHE TEN BpallIEHUS U UX BUIBI.

[Ipu3ma u ee 3eMEHTHI.

[Tapannenenunen U €ro CBOMCTBA.

[Inpamuna u ee 3JIIEMEHTHI.

[{unuHIp ¥ ero dJIEeMEeHTBI.

KoHyc u ero 351eMeHTHI.

[Tap u cdhepa. YpaBuenue chepsl.

[IpssmoyrospHas cucreMa koopauHat. KoopauHatel BEKTOpA.
JlelicTBHs Hall BEKTOpAMMU.

CkaJsipHOE IPOU3BEACHUE JIBYX BEKTOPOB.

CumMeTpusi: LeHTpaJIbHAas!, OCEBasl U 3€pKAJIbHASL.

Kpurepuu oueHuBaHus:

OL[CHKa «OTJIIMYHO» BBICTABJIACTCA CTYACHTY 3a FJIY6OK06 H TIOJIHOC

OBJIAICHUC COACPKAHUEM yqe6Horo mMarcpuajia, B KOTOPOM CTYACHT JICI'KO
OPUCHTUPYCTCs, BJIAJICHUC MOHSITUHHBIM arraparom, 3a YMCHHUC CBA3bIBATL TCOPHUTIO
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C HpaKTI/IKOﬁ, BBICKA3bIBaTh U 00OCHOBBLIBATH CBOU CYXKICHUA. OtnuyHas OTMETKA
npeamnojaaract rpaMoTHOC, JIOTHYHOC U3JIOKCHUC OTBCTA.

OneHKa «XOpOIl0» BBICTABIAECTCA CTYACHTY, €CIIU CTYAEHT IOJHO OCBOWII
y4eOHbI MaTepuai, BIAJeeT TMOHATUWHBIM almapaToM, OPUEHTUPYETCS B
M3YYEHHOM MaTepuase, OCO3HAHHO IPUMEHSET 3HAHUS JIJIs1 PEIICHUS TPAKTUYECKUX
3aJa4, TPaMOTHO H3JaraeT OTBET, HO cojAepkaHue u (opMa OTBETa HUMEIOT
HEKOTOpPbIE HETOYHOCTH.

OneHKka «yIOBJIETBOPUTENIBHO» BBICTABISIETCS CTYIEHTY, €CIM CTYIEHT
oOHapy>XKMBaeT 3HAHHE U MOHMMAaHUE OCHOBHBIX MOJIOKEHUI yueOHOTO MaTepHara,
HO WM3JaraeT €ro HEINOJHO, HENOCIEeI0BAaTEIbHO, JOIyCKaeT HETOYHOCTH B
OIPEIEIICHUH IIOHATUH, B IPUMEHEHUH 3HAHUN [UUI PEILICHUA IPAaKTUYECKUX 3a/1ay,
HE YMEET J1I0Ka3aTeJIbHO 000CHOBATh CBOU CYXIACHMUS.

OHCHKa «HCYHOBJICTBOPUTCIBHO» BBICTABJISICTCA CTYACHTY, C€CIIM CTYACHT
HMCCT PAa3pO3HCHHELIC, OecCUCTEeMHBIC S3HaHUA, HC YMCECT BBIACIIATL TI'JIABHOC U
BTOPOCTCIICHHOC, OOITYyCKacT OIMOKN B OIIpCACICHUC HOHSITHﬁ, HCKaXacT HX
CMBICII, 6GCHOp$II[0LIH0 N HCYBCPCHHO HM3JIaracTt Marcpuajl, HC MOKCT IIPUMCHATDH
SHaHUA OJI1 PCHICHUA IMPAKTHUYCCKUX 3ajiad; 3a IIOJIHOC HC3HAHUC U HCIIOHMMAHUC
yqe6Horo MaTcpuaa Uik OTKAa3 OTBCYATD.
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TeMbl NMHANBUAYAJIBHBIX IIPOCKTOB
0 JucuMIuInHe « MaremaTuka»

Kusub 1 HayuHble OTKpbITUS PpaHcya Buera
[TpousBoaHas U €€ MPUKIIATHOE 3HAYCHUE
VYpaBHEeHUS, HEPABEHCTBA U CIIOCOOBI UX PEIICHUS
[Tudarop u ero HayIHBIC OTKPBHITHSI

MaremMaTtuka: UICTOpUSI BOSHUKHOBEHUS U PA3BUTHUS
3amauun Ha APOOU U UCTOPUSI UX BOSHUKHOBEHUS
Matematuka u €€ poiib B apXUTEKType

['paduixu byHKIMIA U UX TIPUMEHEHHE

[Iporpeccuu u X MPAKTUIECKOE IPUMCHEHUE

. B mupe BeposiTHOCTEN

. ['eomeTpuueckue Tena B IpOCTPAHCTBE U BOKPYT HAC

. Uucna u ux ucropus

. 30JI0TOE CEYEHUE B MATEMATHUKE U €r0 NMPUKIIATHOE 3HAYCHUE
. [Ipo1ieHThl, NX 3HaYECHHUE U IPUMEHEHUE

. [lepBooOpa3Hast, UHTETpal U €ro NPUMEHEHHUE

. TeKCTOBBIE 3a/1a4N U UX PEIICHUE

. MeTopl MaTeMaTHYECKOM CTAaTUCTUKHA

. [Impamupl: reOMETPUYECKOE TEJIO U APXUTEKTYPHOE BEJIMKOJICTIHE
. JlJorapu™msbl: CyIIIHOCTh U UX CBOWCTBA

. B Mupe kBagpaTHbBIX ypaBHEHUN

. TpeyrojapHHUKH, UX CYIIIHOCTb U 3HAYCHUE

. 'eomeTpus: u3 rryOMHBI BEKOB J0 HAIIMX JHEH
. [lokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA: CYIIIHOCTh U CIOCOOBI PEIICHUS
. TpuroHomeTpusi 1 MUp BOKPYT HAC

. CuMMeTpHs - OCHOBOIIOJIAraloMK MPUHIUI YCTPOWCTBA MUPa

. Marematuku IpesHen ['penn 1 uX OTKpBITUA

. MHOrOyroapHHUKY UX CBOMCTBA

. BekTophI HA IIIOCKOCTH U B IPOCTPAHCTBE

. UppatmonanbHble ypaBHEHUS U CIIOCOOBI UX PEILICHUS

. Tema BpameHnus, UX BUAbI U CBOKWCTBA

. B Mmupe komOuHaropuku

. OyHKIMU: CTIOCOOBI 3aJJaHUSI U CBOMCTBA

. CucreMsbl KOOPAUHAT U UX IPUMEHEHHE

. Kopnu, crenenu u porapudmor

. TpuroHomeTpu4eCcKne ypaBHEHHUS U HEPABEHCTBA U UX PEIICHUE
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36. 3HAaKOMOE ¥ HE3HAKOMOE YKUCJIO ITH

Kpurtepuu oneHuBaHusi:

Oyenka «Omauunoy.

— paboTa HOCUT MPAKTHYECKUI  XapakTep, COJEPKHUT TI'PaMOTHO
U3JI0KEHHYIO TEOPETHYECKYIO 6asy, XapaKTEepU3yeTcs JIOTUYHBIM,
HOCJIEZI0BATEIbHBIM H3JI0)KEHUEM MaTepHalia ¢ COOTBETCTBYIOIIMMU BBIBOJAMHU U
00O0CHOBaHHBIMHU ITPETIOKEHUSIMU;

— Tpu 3ammTe paboThl 00yYaromMiics MOKa3bIBAaeT JOCTATOYHO IITyOOKHe
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JAHHBIMH HCCIIETOBAHUSMH, BHOCUT
000OCHOBaHHBIE MPEUIOKEHUSA, BO BPEMS BBICTYIUICHUS HCIIONb3YET HArjsiaHbIE
nocobust (TabiMLbl, CXEMbl, Tpa(UKH, ANEKTPOHHBIE NPE3ECHTAUUU W T.1.) WIU
pa3aTo4HbIi MaTepHall, JETKO OTBEYAET Ha MOCTABIICHHBIE BOIIPOCHI.

Oyenxa «Xopouioy:

— HOCHUT IPAaKTHYECKUM XapakTep, COAEPKUT TIPaMOTHO H3JI0KEHHYIO
TEOPETHUYECKYI0 0a3y, XapakTepus3yercs MOCIEAOBATEIbHBIM  H3JI0KEHUEM
MaTepHaa ¢ COOTBETCTBYIOIIMMH BBIBOJAMH, OJTHAKO C HE BIIOJIHE 0OOCHOBAHHBIMU
MPEIIOKECHUSIMU;

— mpu 3amuTe OoOydarolUiCcs IOKAa3bIBaeT 3HAHUS BOIPOCOB TEMBI,
ONEpUPYET JAHHBIMM HCCIEHOBAaHUS, BHOCHUT IMPEUIOKEHUS, BO BpEMs
BBICTYIUICHUS HCIONb3YeT HarjsigHble MocoOus (TaOnMibl, CXEeMbl, Tpadukw,
AJIIEKTPOHHBIE TMPE3EHTALMU W T.[.) WU pa3laTO4YHbId MaTepuas, 0e3 0coObIX
3aTpyIHEHHUI OTBEYAET Ha MOCTABIICHHBIE BOMPOCHI.

Oyenka « YooenemseopumenvHoy.

— HOCUT TPAKTUYECKUH XapakTep, COJEPKUT TEOpeTHUecKyr 0a3sy,
O0asupyeTrcsi Ha NPAKTUUYECKOM MaTepuane, HO OTJIMYaeTcs IOBEPXHOCTHBIM
aHAJIM30M M HEJOCTATOYHO KPUTUYECKUM paz0opoM, B HEW MpocMaTpUBaEeTCs
HEIOCJIEI0OBATEIbHOCTh M3JIOKEHUSI MaTepuala, NpeacTaBIeHbl HEOOOCHOBAHHbIE
NPEAIOKECHHUS;

— HMEIOTCS 3aMEUaHMs IO COJIEPKAHUI0 PabOTH U 0OPMIICHUIO;

— Tpu 3aumTe OOYYAIOUIUIICS TPOSBIAET HEYBEPEHHOCTh, IOKa3bIBAET
ciaboe 3HaHKEe BOIIPOCOB TEMBI, HE JIA€T MOJHOT0, apTyMEHTUPOBAHHOIO OTBETA HA
3aJlaHHbIE BOPOCHI.

Oyenxa «Heyooenemsopumenvhoy:

— WHIUBHIYaJIbHBIN IPOEKT HE 3aBEPIIICH;

— K 3a1uTe 00yJaronuiics He AOMyCKaeTCsl.
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