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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB

1.1. ObaacTh npuMeHeHHus

@OH]1T OLIEHOYHBIX CPEICTB MPEAHA3HAUEH JJISl OLIEHUBAHUS 3HAHUM, YMEHUM, YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH CTYJAEHTOB, oOydwaromuxcsi mo crnenuanbHoctd 09.02.01
KomnproTepHsle cucTeMbl U KOMILIEKCHI 110 yueOHol aucuuiuinae O/1.07 Marematuka.

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

[TpoMexxyTouHas arrecranusi Mo y4eOHOW IUCIUIUIMHE MpPeAyCMOTpeHa B ¢opMme
KOHTPOJIbHOM paboThl, SK3aMEHa C BBICTABIIEHUEM OTMETKH IO CHCTEME «OTJIUYHO, XOpPOIIO,
YZIOBJIETBOPUTEIBHO, HEY10BIETBOPUTEIBHO.

1.2. Tlnanupyembie pe3yabTaThl 0CBOECHHS THCIHUTLIUHBI

Ocoboe 3HavYeHHWEe AMCUUIUIMHA HMEeT Npu (OPMHUPOBAHMM W PA3BUTUU OOIIMX
KoMIleTeHui B cootBeTcTBUH ¢ PI'OC:

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

OK 02. Hcnosnb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIM3a U MHTEpIpETaluu
uHpopMaLny, 1 UHPOPMALMOHHBIE TEXHOJIOTMU JJIS BBINOJHEHUS 3a7ad MpogecCHOHATbHON
JESITEIbHOCTH.

OK 03. IlmanupoBaTh W peanu30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE pPa3BUTHE, MPEIIPUHUMATENBCKYIO NESITEIHHOCTh B IpodeccHoHambHOU cdepe,
UCIIOJIb30BaTh 3HaHUS N0 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYALUIX.

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

OK 05. Ocy1ecTBiATh YCTHYIO U MUCBMEHHYI0 KOMMYHHMKAIIMIO HAa FOCYJapCTBEHHOM
a3bike Poccuiickoit deepaiuy ¢ yaeToM 0COOEHHOCTEHN COLIMAIbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBasTh TIpakJaHCKO-MATPUOTHUECKYIO MO3MIHIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJIEHUE HA OCHOBE TPAIUIIMOHHBIX O0IIEYEIOBEYECKUX 1IEHHOCTEH, B TOM YHCIIe
C yYeTOM TrapMOHM3AllUd MEXHALMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOIIEHUH, NPUMEHSThH
CTaHIapThl aHTUKOPPYILIUOHHOTO OBEICHUS.

OK 07. CogeiicTBOBaTh COXPAHEHHIO OKPYKAIOLIEH Cpellbl, MPUMEHATh 3HAaHUS 00
M3MEHEHUHU KJIMMara, MPUHLIMIBI OepexIIMBOro NPOU3BOACTBA, 3(PPEKTUBHO IEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHX.

B pamkax mnporpamMmbl y4eOHOM JMCLUUIUIMHBI OCBaMBAlOTCA JIMYHOCTHBIE,
MeTanpeMETHbIE U MPEAMETHBIE pe3yNbTaThl B cOOTBETCTBUHU ¢ TpeboBanusimu ®I'OC cpennero
o011ero oopa3oBaHus.

[Inanupyemble  pe3yiabTaTbl  OCBOGHHMS  JUCHUIUIMHBL:  JU4HOCTHBIE  (JIP),
metamnpenmerHosie (MP), npeamerHsie 11 6a3oBoro ypoBHs uzyuenus (I1P).

JIM4HOCTHBIE BKITIOYAIOT:

JIP 05. CpopmupoBaHHOCTH OCHOB CAaMOPA3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUU
C 00IIeYenoBeYeCKUMH I[IEHHOCTSIMU M HUJeallaMU TPaKJAHCKOTO OOINeCTBa; TOTOBHOCTh H
CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATECIILHOCTH.

JIP 07. HaBbIKM COTpYIHHUYECTBA CO CBEPCTHHKAMH, NETHMHU MIAJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIEI0BATEIbCKOM,
MPOEKTHOM M IPYTUX BUIAX ACSITEILHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHWE M TTIOBEACHUE Ha OCHOBE YCBOCHHUSI OOIIIEUETIOBEYECKUX
LIEHHOCTEM.

JIP 09. T'oTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOpPa30BaHUIO,
Ha TPOTSDKCHUU BCEH JKM3HH; CO3HATENhHOE OTHOIICHHWE K HEMPEpPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHON PO ECCHOHAIBHON U 0OIIIECTBEHHON JEATEILHOCTH.
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JIP 13. Oco3HaHHBIN BeIOOp Oyaymied mpodeccuu M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX ILUIAHOB; OTHOLICHHE K NPOPECCHOHATBHON JEATEIILHOCTH Kak
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
o0LIeHAIIMOHATBHBIX MTPOOJIEM.

JIP 14. CdopMUpOBaHHOCTH 3KOJOTUYCCKOTO MBIIUICHUSI, TOHUMAHUS BIUSHUS
COLIMAIBHO-9KOHOMHYECKUX MPOIECCOB HAa COCTOSIHUE TIPUPOJHOW W COIUAIBHOW CpEbl;
nproOpeTeHne OMbITa SKOJIOT0-HATPABICHHON eI TEeTbHOCTH.

MeranpenmeTHsie:

MP 01. CamoctoarenbHo (GopMyIHpOBaTH M aKTyaJU3HpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE.

MP 02. YcranaBiauBaTh CyIIECTBEHHBIM NMPU3HAK WM OCHOBAaHMS JJIsI CPABHEHHS,
KJIacCCU(UKANUU U 00OOIICHHUS.

MP 03. Ompenenate uHeau AESTEIbHOCTH, 3a/aBaTh MApaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS.

MP 04. BeIBIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMAaTPUBAEMBbIX SBJICHUSX.

MP 06. Bnaners HaBbIKaMU y4eOHO-HCCIIEOBATEIBCKON U MTPOEKTHON JEeSITEIBHOCTH,
HaBBIKAMU pa3peleHus npoodiiem.

MP 07. CiocoOHOCTb U TOTOBHOCTb K CAMOCTOSITEJIBHOMY TIOUCKY METOJOB PELLICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMUS.

MP 08. OBnaneHue BUAaMU JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaln, NpeoOpa3oBaHUI0 U NMPUMEHEHUIO B pa3IMYHBIX Y4EOHBIX CUTyaLUsiX, B TOM
YHClIe IPU CO3JaHUH YY€OHBIX U COL[MAJIbHBIX TPOEKTOB.

MP 09. ®opmupoBaHHe HAy4yHOrO THIA MBIIUICHUS, BJIaJCHUE HAYYHOU
TEPMHHOJIOTHEN, KIIFOUEBBIMU MTOHATUSIMHU U METOJIaMHU.

MP 11. BbIBISAT NPUYMHHO-CIIEICTBEHHBIE CBSI3M M aAKTyallM3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pelIeHUs, HaXOOUThb apryMEHThl [UIsl JI0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PELICHUS.

IIpenmerHsle:

ITP O01. Bnagerp MeTonaMu JOKa3aTeNbCTB, aJrOPUTMaMHU PEILIEHUs 3a]lad; YMEHUe
(bopMyIHpOBaTh OINPEIEIEHUS, aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXIeHHs B XOZI€ PELICHUs 3aay.

ITP 02. YMmeTh onepupoBaTh MOHATHSAMHU: CTENEHb YHUCIA, JIOTApU(M UYUCIIa; YMEHUE
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUH U TpeoOpa3oBaHMsI BBIPAKEHUH CO CTENEHSIMU U
Jorapupmamu, npeodpa3oBaHus IpOOHO-pAIMOHATIBHBIX BBIPAKECHUH.

I[IP 03. VYmMmerp onepupoBaTh NOHATHUSAMU: PpALUOHAIBHBIE, HpPpALOHAIbHbIE,
noKa3aTeJbHbIC, CTENEHHbIe, JIorapuMUYeckue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI.

I[IP 04. VYmerp omnepupoBaThb NOHATHUSAMH: (YHKLUS, HENpepbIBHAsS (QYHKLUA,
MIPOM3BOJHAS, MEpPBOOOpa3Has, OIpeNeieHHbIH MHTErpajg; yMEHHE HaXOAWTh IPOU3BOIHBIC
3JIEMEHTApHBIX (DYHKIMHA, UCIONb3YS CIPaBOYHBIE MaTepHajibl; MCCIEAO0BAaTh B NMPOCTEHIINX
clIy4asix B (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIIME M HAaWMEHBIINE 3HAYCHUS
¢yukuuit; CTpouTh rpaukd MHOTOWIEHOB C HCIOJIL30BAHHMEM arrapara MaTeMaTH4ecKOro
aHa/M3a; MPUMEHSATh MPOU3BOJHYIO MPHU PEUICHUH 33/Jad Ha JBWKEHHUE; peuiaTb MpPaKTHKO-
OpPUEHTHPOBAaHHBIE 33/1a4M Ha HauOOJbIIME M HAaUMEHbIINE 3HAYCHMs, Ha HaXOXJEHHUE IYyTH,
CKOpPOCTH M YCKOPEHHS.

ITP 05. YMeHnue onepupoBaTh MOHATHUAMU: pallMOHaIbHas (YHKIMS, TOKa3aTelbHas
byHKIMS, creneHHas QyHKIMs, jdorapudmuyeckas GyHKIUS, TPUTOHOMETpUUeckue (yHKINU,
oOparHble (DYHKIMH; YMEHHE CTPOUTh Ipa(UKH M3YyYeHHBIX (DYHKIMH, UCIIONB30BaTh TpapuKu
IIPY U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELIEHNH 33134 U3 IPYTUX YYeOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (OpMyIaMH 3aBUCHMOCTH MEXIY BETUYNHAMH.
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[IP 06. YMmeHue pemarh TEKCTOBBIE 3a/laud pa3JIMYHBIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, I0JIU U YaCTH, Ha IBH)KEHHUE, paboTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH, 3aJa4u U3
00JacTH yrpaBieHUs THYHBIMUA U CEMEHHBIMUA (PMHAHCAMH ); COCTABIISITH BBIPAXKCHISI, ypaBHEHUS,
HEpPaBEHCTBA M MX CHCTEMBI II0 YCIOBHMIO 3a/1ayd, HUCCJENOBATHh IOJYYECHHbIC PEIICHUS U
OLIGHUBATh MPABJIONOA0OHOCTD PE3YIIbTATOB.

I[P 07. YMmenue omepupoBaTh MHOHATHSMHU: CpeaHee apu(METHUECKOoe, MeIHaHa,
HauOOoJIbIlIEE U HAUMEHBLIEE 3HAYEHMS], pa3Max, JUCIIEPCHUs, CTAHAAPTHOE OTKJIOHEHHUE YUCIIOBOTO
HaboOpa; yMeHHUE U3BJIEKaTh, HHTEPIPETUPOBATH HH(POPMAIIUIO, IPEICTABICHHYIO B TabauIax, Ha
auarpaMmax, rpadukax, OTpakaroulyo CBOMCTBA peabHBIX IPOLIECCOB U SIBIICHUI; TPEACTaBIATh
MH(OPMALIMIO C MOMOIIBIO TAOIHI] M AUAarpaMM; MCCIEI0BaTh CTAaTUCTUYECKUE JaHHbIC, B TOM
qHCIie C MPUMEHEHHEM IrpaUuecKuX METOAO0B U AJIEKTPOHHBIX CPEJICTB.

ITP 08. Ymenue onepupoBaTh MOHATHAMU: CIy4alHBIN OMBIT U CIy4allHOE COOBITHE,
BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTH C UCIOJIB30BAHUEM
rpauueckux METOJIOB; MPUMEHSITh (OPMYIbI CIOXKEHHS U YMHOXXEHHUS BEpOSITHOCTEH,
KOMOWHATOpHBIE (DAKTBl U (GOPMYJIBI IPH PEHICHUH 33]]a4;, OIICHUBATH BEPOSTHOCTH PEATHLHBIX
COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMHU BEIHMUYMHAMU; YMEHHE MPUBOAUTH PUMEPHI TPOSBICHUS
3aKOHA OOJIBIIIMX YHCEN B MPUPOIHBIX U OOIIECTBCHHBIX SIBICHUSX.

I1P 09. YMmenue onepupoBaTh NOHATHAMU: TOUYKA, IPAMasi, IIOCKOCTb, B IPOCTPAHCTBO,
JIBYTPAaHHBIN YTOJ1, CKPEIIUBAIOIIHUECS IPSIMBIC, MAPaUICIbHOCTD U IEPIICHIUKYISIPHOCTH MIPSMBIX
U IUIOCKOCTEH, yroa MeXAy MNPSAMBIMU, YroJl MEXKIY HPsMOM M IUIOCKOCTBIO, YroJl MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMbIMHU, PACCTOSHUE
MEXy TUIOCKOCTSIMH; YMEHHUE UCTOIb30BaTh MPU PEIICHUU 3a]1a4 U3YYEHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA.

[P 10. Ymenue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK, CEUEHHE MHOTOTPaHHUKA,
KyO, mapajuiesienurie]], mpru3Ma, mupamMmuaa, Gurypa u moBEepXHOCTh BPAIICHHUS, [IMIUHP, KOHYC,
mrap, cdepa, ceueHus: GUTYpHl BpallleHus, TIOCKOCTb, Kacaromasics chepsl, MUIUHAPA, KOHYCa;
MJIOMIAb TIOBEPXHOCTH MUPAMUBI, MPU3MBI, KOHYCa, IMIIMHIApA, IIapa; yMEHHE H300pa)kaTh
MHOTOIPAaHHUKHA W TOBEPXHOCTU BpALIEHUS, UX CEUEHHUS OT PYKHU, C MOMOILIBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHHE pacro3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHUE Pacno3HaBaTh MPAaBUIbHBIE MHOTOTPAHHUKH.

[P 11. YMeHue onepupoBaTh MOHATHSIMH: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE
burypsl B MPOCTPAHCTBE, HCIOJB30BaTh OTHOIIEHHE IUIOMIAZeH MOBEpXHOCTEH M 00BEMOB
0I00HBIX (PUTYp MpHU pelIeHUH 3a/1a4.

[P 12. YMeHHe BBIYUCIATH T€OMETPUYECKHE BEIUYUHBI (IJIMHA, YrOJ, TUIOIIA[b,
00BeM, MIIoLaAb IOBEPXHOCTH ), UCIIOJb3Ys U3y4yeHHBIE (DOPMYJIBI U METO/IBI.

I[P 13. Ymenue omnepupoBaThb MHOHATHSMHU: MPSMOYTOJIbHAsE CHUCTEMa KOOPJMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJISPHOE IMPOU3BENEHUE, Yrojl MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEJACHHE BEKTOpPA HA YHUCIO; HAXOAUTh C IOMOIIBIO
M3y4eHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI OTPE3KA, PACCTOSHHUE MEKTY IBYMS TOYKAMH.

[P 14. YMeHue BBIOMpATh MOAXOMANINN W3YUYEHHBIM METOJ Ui pEelIeHUs 3aJayd,
pacmo3HaBaTh MareMaTHdeckue (akThl M MaTeMAaTHYeCKHE MOJEIN B TMPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHUE IMPHUBOJIUTH MPUMEPHI MaTEeMaTHUYECKHX
OTKpBITHI Poccriickoil 1 MEPOBOM MaTEMaTUYECKON HAYKH.



1.3. ®opMbl KOHTPOJISA  OLlEHUBAHUS

[IpenmeroM OICHKH CIYKUT CHOPMHUPOBAHHOCTH OOMMX U MpodecCHOHATBHBIX

KOMIIETEHIINH.
Tabmuma 1 KoHTposib 1 olleHKa OCBOCHUS YUeOHOW TUCIUILIMHEI 110 TeMaM (pasjienam)
OneMeHT @DOopMBI KOHTPOJIS ¥ OLICHUBAHMUS
yueOHOi Texyluil KOHTPOJIb IIpoMexyTouHas aTTecTalysl
AACHUTITAHBI MeToap! OLICHKH IIposepsiemble MeTtoael IIpoBepsiembie
(3anonnsemcs 6 IIK OK, YV, 3 OLICHKH IIK OK, YV, 3
coomeemcmeuu ¢ (Ons (Ons
paszoenom 4 paboueii | obweobpazoeamenvh obweobpazosam
npocpammoi) bIX eNbHbIX
oucyunaun OK, JI, M, oucyunaun OK,
W, JI M, 1)
Pasnen 1. [ToBTOpeHne Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI Oxzamen OK 01
Tema 1.1 [IpakTuueckas OK 01 OK 02
Hemn n 3amaun | pabora Nel. Llemn u OK 02 OK 03
MaTeMaTHUKU 3aa4d MaTEMaTHKU OK 03 OK 04
MIPU OCBOEHUU MIPU OCBOEHUU OK 04 OK 05
CHEIUAIBHOCTH | CHENHMaIbHOCTH OK 05 OK 06
Tema 1.2 IIpakTuueckas OK 06 OK 07
Yucna u pabota Ne2. Uucna u OK 07 JIP 05
BBIYHCIICHHUS. BBIYMCIICHHUS. JIP 05 JIP 07
BeipaxkeHus u Beipaxkenus u JIP 07 JIP 08
npeoOpa3oBaHus | MpeoOpa3oBaHHS. JIP 08 JIP 09
. IIpouieHTHEIE ITpoueHTHEIE JIP 09 JIP 13
BBIYKCIICHUS BBIYMCIICHHUS. MP 01 JIP 14
Pedepar. MP 02 MP 01
Tema 1.3 I[IpakTryeckas MP 03 MP 02
VpaBHeHUs U pabota Ne3. MP 07 MP 03
HEPABEHCTBA. VpaBHeHus U MP 09 MP 04
Cucremsl HEPaBEHCTBA. MP 11 MP 06
YPaBHEHUH 1 CucreMsl ITP 01 MP 07
HEPABEHCTB yPaBHEHUH U ITP 02 MP 08
HEPABEHCTB. ITP 06 MP 09
Pedepar. ITP 09 MP 11
TectupoBanue IP 12 IIP 01
Tema 1.4 [IpakTuueckas 1P 14 11P 02
OyHKIUH: pabota Ne4. 1IP 03
JIMHENHas, DyHKIUU: 1P 04
oOpaTHas TMHEHHast, oOpaTHas 1IP 05
IPONOPLUOHANE | MPONOPLUOHAIBHOC 1IP 06
HOCTb, Th, KBaJ[paTHYHAS 1p 07
KBaJ[paTHYHas byHKIUS 1P 08
DyHKIWS 1P 09
Tema 1.5 IIpakTrueckas 1p 10
I'eomerpus Ha pabota Ne5. 1P 11
TUIOCKOCTH I'eomeTpus Ha 1IP 12
TJIOCKOCTH 1P 13
Tema 1.6 [IpaxTrueckas 1p 14
Bxomnas pabota Neb.
KOHTPOJIbHAS Bxognas
pabora KOHTPOJIbHAS
pabora
Paznen 2. OCHOBBI TPUTOHOMETPHH. TPUTOHOMETPUIECKHC
GbyHKIIH
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Tema 2.1

YcTHbli onpoc

Tpuronomerpua | Pedepar

eckre ¢pyakmmn | CobecenoBanme
MIPOU3BOJIBHOTO

yIi1a, 4ucia.

Pannannas u

rpagycHas Mepa

yria

Tema 2.2 [IpaxTraeckast
OcHOBHEIE paborta Ne7.
TpuroHoMmeTpud | OCHOBHBIC
€CKHe TPUTOHOMETPUIECKU
TOXKAECTBA. € TOXXIECTBa.
DopMynbl Dopmyinbl
PUBEACHUSI NPUBEICHUS
Tema 2.3 VYerHbIi onpoc
Cunyc,

KOCHHYC,

TaHTe€HC CYMMBI

U Pa3HOCTH

JIBYX YTJIOB.

DopMybl

JBOMHOTO

aprymMeHra

Tema 2.4 IIpakTHueckas
Dopmyisl pabota Ne§.
MIOJIOBUHHOT'O Dopmynbl

yrina. @opmyssl | MOJOBUHHOIO yrJa.
IIOHVDKEHUS Dopmyibl
CTETEeHU MOHW)KEHUSI CTETIEHU
Tema 2.5 VYeTHsll onpoc
Tpuronomerpuu | Pedepar

eckue ¢pyukiun, | CobecemoBanue

HX CBOMCTBA U

rpadukn

Tema 2.6 YcTHBI ompoc

IIpeoOpazosanu | TecrupoBanue

e TpaduKoB

TPUTOHOMETPUY

ecKux (YHKIUH

Tema 2.7 [IpaxTrueckast

Onwucanue pabota Ne9.

npou3BoacTBeH | Ommcanue

HBIX MIPOIIECCOB | MPOM3BOACTBEHHBIX

C TIOMOIIBIO HPOLIECCOB C

rpauKoB MIOMOIIBIO TPadUKOB

GbyHKIMIA GyHKIMIA
IIpakTrueckas
pabota Nel0.
Ornucanne
MPOM3BOJICTBEHHBIX
HPOLIECCOB C
MTOMOIIIBIO TPa(rKOB
GbyHKIMIHA

Tema 2.8 YcTHBI ompoc

OO0patHsbie Pedepar

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
MP 09
ITP 01
1P 02
ITP 03
ITP 05
I1P 14




TPUTOHOMETPUY
eckre QyHKITIH

Tema 2.9 YcTHBI ompoc
[pocreitmme Pedepar
TpuroHoMmeTpud | TectupoBanue
eckue CobecenoBanmne
ypaBHEHHUS

Tema 2.10 [IpakTnueckas
[pocreiimue pabota Nell.
TpuroHometpud | Ilpocreitnue

eCKHe TPUTOHOMETPUYECKU
HEpaBEHCTBA € HepaBeHCTBA
Tema 2.11 YcTHBI ompoc
Cucremsl

TPUTOHOMETPUY

ECKHUX

ypaBHEHUI

Tema 2.12 [IpakTuueckas
KonrtponbHas pabora Nel2.
pabota mo KontponsHas
pazneny 2 pabota o paznery 2
«OcHOBBI «OCHOBBI
TPUTOHOMETPUU. | TPUTOHOMETPUHU.
Tpuronomerpruy | Tpuronomerpuueck
ecKre ne GyHKIHI»
(GYHKIHI

Paznen 3. Crenenu u kopHu. CTeneHHas (

pyHKLIMS

Tema 3.1
CrenieHs.
CBoiicTBa
CTCIIEHHU C
palrOHAIBHBIM
AU
JIEUCTBUTEIIHLHBI
MH
MMOKa3aTeIITMHU

VYeTHsll onpoc
Pedepar
CobecenoBanue

Tema 3.2
Cremnennble
GyHKINH, UX
CBOMCTBA U
rpaduKu

VYerHbIi onpoc
TectupoBanue

Tema 3.3

YcTHbIl onpoc

[onsatue kopust | CobecenoBanue

N-0il cTeneHu U3

NEUCTBUTEILHOT

0 YHca.

CBolicTBa KOpHS

N-0i1 cTeNneHu

Tema 3.4 [IpaxTrueckas

[IpeobpazoBanu | pabora Nel3.

e IIpeobpazoBanue

UPPAIMOHANBHBI | UPPAIMOHAIBHBIX

X BBIpaKEHUI BBIpaXXCHUI
[IpakTHueckas
paborta Nel4.
ITpeoOpaszoBaHue

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




HppalMOHAIIbHBIX

BBIpaKEHU
Tema 3.5 [IpaxTraeckas
Pemenue pabota Nel5.
uppauvoHanbHel | Pemenue
X YpaBHCHHH U UPpaIMOHATBHBIX
HEpaBEHCTB YpaBHCHUH U

HEpaBEHCTB

TectupoBanue
Tema 3.6 [IpaxTraeckast
KonrponbHas pabota Nel6.
pabora mo Konrponbhas
paznemy 3 pabota o pazaeny 3
«Crenenu u «CrerieH! U KOPHH.
KOpHH. Crenennas
Crenennas byHKIUS
(GYHKIHSD

Paznen 4. [TokazarenpHas QyHKIHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
JIP 05
JIP 07
JIP 09
MP 01
MP 02
MP 06
MP 07
MP 09
MP 11
ITP 01
1P 02
1P 03

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06

Tema 4.1 YcTHBIN onpoc
IlokazatenpHas | TectupoBaHue
¢byHKIHA, ee CobecenoBanne
CBOMCTBA U
rpadux
Tema 4.2 [IpakTuueckas
Pemenue pabora Nel7.
IOKa3aTelbHbIX | Pemienue
ypaBHEHUI U MOKa3aTeNbHbIX
HEPaBEHCTB YpaBHEHUH H
HEPaBEHCTB
[IpakTrueckas
pabota Nel8.
Pewienue
MOKa3aTEeNbHBIX
YpaBHEHUH U
HEPaBEHCTB
Pedepar
TectupoBanue
Tema 4.3 [IpakTuueckas
Cucremsl pabota Nel9.
mokazaTebHbIX | CHCTEMBI
ypaBHEHUI MOKAa3aTEeNbHBIX
ypaBHEHUI
Tema 4.4 IIpakTrueckas
KonTponbnas pabota Ne20.
pabora o KonrponbHas
pazneny 4 pabota o pazneny 4
«TokazarenpHas | «Iloka3arenpHas
GYHKIUS GYHKIUS
Paznen 5. Jlorapudmel. Jlorapudmudeckas QyHKIHS
Tema 5.1 IIpakTrueckas
Jlorapudm pabora Ne21.
YHUCIIa. Jlorapudm umcia.
CaoiicTBa CaoiicTBa
norapugmoB JorapumMoB
Pedepar
TectupoBanue

OK 07
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CobecenoBanue JIP 05
Tema 5.2 YcTHBI ompoc JIP 07
Jlorapupmuueck | CobecemoBanue JIP 09
ast QyHKIMs, ee MP 01
CBOICTBa MP 02
Tema 5.3 ITpakTHyeckas MP 04
Perenue paboTa Ne22. MP 06
norapudmudeck | Pemienne MP 07
VX YPaBHEHUH U | JIOrapupMHUUECKHX I1P 01
HEpaBEHCTB ypaBHEHHI 1 ITP 02
HEPABEHCTB ITP 03
Tectuposanue
CobecenoBanue
Tema 5.4 [IpaxTraeckast
Cucrembl pabota Ne23.
norapumudeck | CHCTEMbI
UX YpaBHEHUH JT0TapUPMHAIECKIX
YpaBHEHUH
Tema 5.5 [IpakTrueckas
Jlorapudmer B pabota Ne24.
npupoJie 1 Jlorapudmer B
TEXHUKE NPUpPOIe U TEXHUKE
[IpakTrueckas
pabora Ne25.
Jlorapudmer B
NPUPOJIC U TEXHUKE
Tema 5.6 [IpakTuueckas
KoutponbsHas pabota Ne26.
pabora mo KonrponbHas
pazgeny 5 paboTa 1o pasaeny 5
«Jlorapudmer. «Jlorapudmer.
Jlorapudmuyeck | Jlorapupmudeckas
ast QYHKIHSDY GyHKIUS
Pasnien 6. YpaBHeHHs 1 HEpaBEHCTBA
Tema 6.1 IIpakTrueckas OK 01
PaBHOCunbHOCT | paGota Ne27. OK 02
b ypaBHEHUI U PaBHOCHIIBHOCTD OK 03
HEPaBEHCTB. YpPaBHEHUH U OK 04
OO6mue metonpl | HepaBeHCTB. OOIIHe OK 05
perieHus METO/IBI PeIIeHUs OK 06
Pedepar OK 07
CobecenroBanue JIP 05
Tema 6.2 [pakTHdeckas JIP 07
I'paduueckmii pabora Ne28. JIP 08
meron peuienust | ['paduueckuii Mmeton JIP 09
YpaBHEHUH, peLieHus MP 01
HEPaBCHCTB ypaBHEHHH, MP 02
HEpPaBEHCTB MP 03
Tema 6.3 I[IpakTHueckas MP 06
YpaBHeHuUs u pabota Ne29. MP 07
HEPaBEHCTBA C VpaBHeHHUs U MP 08
MOTyJIeM HEpPaBEHCTBA C MP 09
MOJLyJIEM ITP 01
Tema 6.4 [IpakTuueckas 1P 02
YpaBHeHUS U pabota Ne30. 1P 03
1P 05

HEPABCHCTBA C

YpaBHEHUS U




napaMeTpamu HEpaBEHCTBA C
napaMeTpamu

Tema 6.5 [IpaxTraeckas

TexcroBbie pabota Ne31.

3a1a4n TekcToBbIe 321241

npodeccuonans | mpodecCHOHAITLHOTO

HOT'O coJepKaHus

coJepKaHus [TpakTuueckas
pabota Ne32.
TekcroBble 3a1a4n
npo¢ecCHOHANTBEHOTO
CoZlepKaHus
[TpakTrueckas
pabota Ne33.
TexcToBwIe 3agaun
po(hecCHOHATBHOTO
COJIepKaHUs

Tema 6.6 [IpakTuueckas

KonrtponbHas pabota Ne34.

pabota mo KontponsHas

pazneny 6 pabota 1o pasneny 6

«YpaBHEHUS U «YpaBHEHUS U

HEPABEHCTBAY HEPABEHCTBa»

I1P 14

Paznmen 7. [lponsBogHas QyHKINH, €€ TPUMEHEHHUE

Tema 7.1 VYerHbIi onpoc

Yucnosas CobecenoBanue

MI0CJIEI0BATENbH

OCTb.

Beruucienue

TIPEJIEOB

MOCJIEI0BATENbH

ocTel

Tema 7.2 [IpaxTrueckas

[lonsitue o pabota Ne35.

MIPOU3BOIHOMN Iloustue o

byHKIUHN MIPOM3BOIHOM
GyHKIMH
Pedepar

Tema 7.3 [IpakTuueckas

DopmyItel 1 pabota Ne36.

IIpaBuIIa Dopmynsl U

muddepeHunpo | mpaBuia

BaHUS JuQhepeHIPOBaHH
s
TectupoBanue
CobecenoBanue

Tema 7.4 YcTHBI ompoc

IIpousBoanas

CIIOXKHOM

GyHKIMH

Tema 7.5 YcTHBIN onpoc

TlonsTue o

HENPEPHIBHOCTU

GYHKITHH.,

Merton

WHTEPBAJIOB

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
JIP 05
JIP 07
JIP 08
JIP 09
MP 02
MP 03
MP 04
MP 06
MP 07
MP 08
MP 09
MP 11
[P 01
I1P 04
I1P 05
1P 12
I1P 14
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Tema 7.6 IIpakTHueckas
DuzndecKuii 1 pabota Ne37.
reomeTrpuueckn | Ouznueckui u
W CMBICIT reOMETPUYECKUI
MPOU3BOIHOM CMBICII
MPOU3BOIHON
TectupoBanue
Tema 7.7 [IpakTnueckas
YpaBHeHHE pabota Ne38.
KacaTeJIbHOH K YpaBHeHue
rpaduxy KacaTeNnbHOM K
GbyHKIIIH rpaduky GyHKIIH
Tema 7.8 [IpaxTraeckas
MonoTtoHHOCTE | paboTa Ne39.
GbyHKIUH. MOHOTOHHOCTb
Toukn ¢ysaxum. Toukn
AKCTpEeMyMa AKCTpEMyMa
TectupoBanue
Tema 7.9 [IpakTuueckas
Uccnenosanne pabota Ne40.
GyHKIWIA 1 Uccnenosanne
MOCTpOeHUE X | (DYHKIUH H
rpaduxoB MOCTPOCHUE UX
rpadukoB
Tema 7.10 [IpakTuueckas
HauGonpmee u | pabora Ne4l.
HalMEHbIIIEe HauGonbiuee n
3HaYEHUS HauMEHbIIIee
byHKIUH 3Ha4YeHUs QyHKIMN
Tema 7.11 [IpakTrueckas
Haxoxxnenue pabora Ned?2.
ONTUMAIHHOTO Haxoxnenune
pe3ynbpTaTa ¢ ONTUMAJIBHOTO
MTOMOIIIBFO pe3ynbTaTa ¢
MIPOU3BOTHOM MTOMOTIIBFO
IIPOU3BOIHOM
[IpakTuueckas
pabota Ned3.
Haxoxnenne
ONTUMAJIBHOTO
pe3ynbpTaTa ¢
MTOMOIIIBIO
MIPOU3BOIHOM
[TpakTnueckas
pabota Ned4.
Haxoxxnenne
ONTUMAJIBHOTO
pe3ynbpTaTa ¢
MTOMOIIIBIO
ITPOU3BOIHOM
Tema 7.12 [TpakTnueckas
KonTponbHas pabota Ned5.
pabora 1o KonrponbHas
pazaeny 7 paborta 1o pasuerny 7
«IIpousBogHas «IIpousBogHas
byHKIUH, ee ¢byHKIUH, ee
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MIPUMCHCHUC)

| IIPUMCHCHUC)

Paznen 8. IlepBooOpazHas ¢pyHKIHH, ee TPIMEHEHNE
Tema 8.1 [IpaxTraeckas OK 01
IlepBooOpa3snas | pabora Ne46. OK 02
byHKIU. [TepBooOpazHas OK 03
IIpaBuna ¢ynxmus. [Ipasuna OK 04
HaXO0KACHUS HaXO0XACHUS OK 05
nepBO0Opa3HBIX | MEepBOOOPa3HBIX OK 06
Tema 8.2 [IpaxkTnueckas OK 07
IImomranp pabota Ne47. JIP 07
KkpuBosiHenHoM | Ilnomans JIP 08
TpameLyH. KPHUBOJIMHEIHOM JIP 09
Dopmyrna tpaneunu. Gopmyna MP 02
Herotona- Herorona-Jleiibauna MP 03
JleiiObuuua MP 06
Tema 8.3 I[IpakTryeckas MP 07
Heonpenenenn | pa6ora Ne48. MP 11
151787 HeonpeieneHHblii 1 ITP 01
ONpEICTIEHHBIA | ONpPE/IETEHHbIN ITP 03
MHTETPaIbl MHTETPaIbl ITP 04
Pedepat ITP 06
TectupoBanue
Tewma 8.4 [IpakTHueckas
Omnpenenernnsiii | pabora No49.
UHTErpai B OrnpeneneHHblil
KHU3HU UHTETPal B )KU3HU
[IpakTrueckas
pabota Ne50.
OrnpeaeneHnbIit
UHTETPaJl B )KU3HU
Tema 8.5 [IpakTuueckas
KoutponbsHas pabota Ne51.
pabora mo KonrponbHas
pasnmeny 8 pabota 1o pasueny 8
«lTepBooOpasna | «llepBooOpa3Has
g QyHKIUH, ee GyHKIMH, ee
NPUMEHCHHUE) NPUMEHCHHUE)
Paznen 9. MHokecTBa. DJeMEHTHI TeOpUH TpadoB
Tema 9.1 VYeTHsll onpoc OK 01
MHoxecTBa. OK 02
JeticTBus Haq OK 03
MHOKECTBaMH. OK 04
JmarpamMmet OK 05
Benna OK 06
Tema 9.2 YceTHBIi ompoc OK 07
I'padswr JIP 07
OcHoBHBIE JIP 08
IMOHATHUSA U BUIbI JIP 09
Tema 9.3 I[IpakTHueckas JIP 13
MHoOkecTBO B pabota Ne52. JIP 14
rpadsbl. MHOK€eCTBO U MP 01
Pemienue rpadsl. Pemenne MP 02
IPUKIIaIHbIX NPUKIAJIHBIX 33714 MP 03
3amaqy I[IpakTHueckas MP 07
paboTa Ne53. MP 08
MHOKECTBO U MP 09
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rpa¢sl. Pemenne
NPUKJIAJTHBIX 33129

Tema 9.4
KonTponbsnas
pabota o
pazneny 9
«MHoOxecTBa.
DIIeMEHTHI
TEOPHH TPaoB»

[TpakTnueckas
pabota Ne54.
KonTponshas
pabota o paznery 9
«MHoOxecTBa.
DJIEMEHTHI TCOPUU
rpadoB»

MP 11
I1P 07
I1P 08
I1P 14

Pazgen 10. DmeMeHTH KOMOMHATOPHUKH, CTATUCTUKHN F TCOPHH

BEPOSATHOCTEN
Tema 10.1 YcTHBIN Ompoc OK 01
OcHOBHEIE Pedepar OK 02
TTOHATHS TectupoBanme OK 03
komOuHatopuku | CobecenoBaHue OK 04
Tema 10.2 VYeTHbll omnpoc OK 05
CoOrpiTHE, TectupoBanue OK 06
BEPOSATHOCTH CobecenoBanne OK 07
COOBITHSL. JIP 07
Crnoxxenue JIP 08
YMHOXKCHHE JIP 09
BEPOSATHOCTEM JIP 13
Tema 10.3 [IpakTryeckas JIP 14
BepostHocTs B | pabora NeS5. MP 01
npodeccuonans | BeposTHOCTE B MP 02
HBIX 3a/1a4ax PO eCCUOHATLHBIX MP 03
3a1a9ax MP 04
I[IpaxkTHyeckas MP 06
paboTa Ne56. MP 07
BeposTHOCTE B MP 08
po(heCCUOHATBHBIX MP 09
3amayax MP 11
Tema 10.4 VYeTHbI onpoc 1P 01
HuckperHas 1P 07
ciayvaiiHas 1IP 08
BEJIMYMHA, 1P 14
3aKOH ee
pacrpeneneHus
Tema 10.5 [IpakTuueckas
3anauu pabota Ne57.
MaTeMarhdecko | 3agaum
U CTAaTUCTUKU MaTeMaTU4YeCcKOi
CTaTUCTHUKU
Pedepar
cobeceloBaHHE
Tema 10.6 IIpakTrueckas
CocraBiienue pabota Ne58.
TabIUI 1 CocraBnenne
JuarpaMm Ha TaOJIHI U IUarpaMm
NPaKTUKE Ha MPaKTHKE

[TpakTnueckas
pabota Ne59.
CocraBnenune
TaOJIHI] ¥ THATPaMM
Ha TPaKTHKE
IIpakTHueckas
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pabota Ne60.
CocraBnenne
TAOJHI] ¥ THATPaAMM
Ha MPAKTUKE

Tema 10.7 [IpakTuueckas
KontponbHas pabota Ne61.
pabora mo Konrponbhas
paznemny 10 paboTa 1o pasueny
«OnmeMeHTHI 10 «DmemeHTHI
KOMOWHATOPUKH | KOMOMHATOPHKH,
, CTATUCTHKH U CTaTUCTHKH U
TEOpUHU TEOpUHU
BEPOSATHOCTEN» | BEPOSITHOCTEI»
Paznen 11. [IpsaMbie U MIIOCKOCTH B IPOCTPAHCTBE
Tema 11.1 YcTHBI ompoc OK 01
OcHOBHBIE Pedepar OK 02
TTOHATHUS CobecenoBanne OK 03
CTEPEOMETPUHU. OK 04
Pacrnonoxxenue OK 05
MIPSIMBIX U OK 06
IJIOCKOCTEN OK 07
Tema 11.2 [IpakTHueckas JIP 05
[MapamensHocT | paGora Ne62. JIP 09
b MPSIMBIX, [TapannensHOCTD MP 02
IPSAMOH 1 HPSAMBIX, IPAMOI 1 MP 03
IUIOCKOCTH, IUIOCKOCTH, MP 04
IJIOCKOCTEN IJIOCKOCTEN MP 06
Tema 11.3 VeTHBIH onpoc MP 07
Hepnenauxymsip | Cobecenopanue MP 08
HOCTb TMPSIMBIX, MP 09
IpAMOii 1 ITP 01
IUTOCKOCTH, ITP 09
IJIOCKOCTEN
Tema 11.4 IIpakTHueckas
Teopema o Tpex | pabora Ne63.
nepreHaukysip | Teopema o Tpex
ax. Pemenne NEePIEHTUKYIISIpax.
3a/a4y Pemenwne 3amau
Tema 11.5 [IpakTuueckas
[Mapannensuele, | paborta Ne64.
nepneHaukyisap | IlapannensHele,
HBIE U NepIEHINKYISIPHBIC
CKPELIMBAIOLINE | U CKPEIIUBAIOIIUECS
Csl IpsIMBIE npsiMbIe

IIpakTrueckas

pabota Ne65.

[TapamnensHsle,

NepHeHTUKYISIPHBIC

Y CKpeIMBaIoIHecs

PSIMbIE
Tema 11.6 [TpakTnueckas
KonTponbnas pabota Ne66.
pabora o KonrponbHas
pazgeny 11 paborta 1o pazueny

«ITpsimble u
TJIOCKOCTH B

11 «IIpsimbIe 1
TUIOCKOCTH B
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MMPOCTPAHCTBC»

MIPOCTPAHCTBE»
TectupoBanue

Pazgen 12. MHOTOTpaHHUKH U TEJIa BpAMICHUS

Tema 12.1 YcTHBIM ompoc

Mmuororpannuk. | Pedepar

Bepmmnsr, CobecenoBanme

pebpa, rpanu

MHOTOTPaHHUKA

Tema 12.2 YcTHBI ompoc

IIpusma, ee TectupoBanue

COCTaBJISTIOMINE.

Ceuenus

MpU3Mbl. Bujbl

TTPU3MBI

Tema 12.3 YcTHBIM onpoc

[Tapannenenune

I, ky6. Ceuenune

KyoOa,

napajuiesienure

nia

Tema 12.4 VYerHbIi onpoc

IIupamupa, ee

CeYeHHeE.

IIpaBuneHas u

yCeu€HHas1

nupaMuza

Tema 12.5 [IpakTrueckas

BboxkoBas u pabota Ne67.

MOJTHAS BokoBas u monHas

MTOBEPXHOCTh MTOBEPXHOCTh

MIPU3MBIL, MIPU3MBI, TTHPAMUJIBI

MTUPaMUIBI

Tema 12.6 VYeTHsll onpoc

Cummetpusd B

KyoOe,

napaJuiesIeTuIe

Jie, TIpU3ME,

UpaMuzie

Tema 12.7 [IpakTuueckas

IIpumepsl pabota Ne68.

CUMMETpUH B IIpumepst

npodeccuun CUMMETpHUH B
npodeccuu
[TpakTnueckas
pabota Ne69.
ITpumeps!
CUMMETpUH B
npodeccuu

Tema 12.8 YcTHBIM onpoc

IIpaBuiibHEIE TectupoBanue

MHOTOTPaHHUKH

Y UX CBOWCTBA

Tema 12.9 YceTHBIM ompoc

Hunuuap u ero | TecTtupoBaHue

JJIEMEHTHI.

Ceuenne

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
[P 10
IP 11
[P 12
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IWIMH]PA

Tema 12.10 YcTHBI ompoc

Konyc u ero TectupoBanue

JJIEMEHTHI.

CeueHue KoHyca

Tema 12.11 VYcerHbIH ompoc

Y ceueHHbIi

konyc. CeueHnue

YCEYEHHOTO

KOHyca

Tema 12.12 YcTHBI otpoc

ap u cdepa, TectupoBanue

WX CEUCHHS

Tema 12.13 [IpaxTraeckast

O0beM Tena. pabota Ne70. O6bemM

OTtHoulenue tena. OTHoUIeHHe

00BeMOB 00BEMOB OTIOOHBIX

MOTOOHBIX Tell Te

Tema 12.14 YcTHBIM onpoc

O0bembl 1 Pedepar

IO IN

MMOBEPXHOCTEHN

TeJ

Tema 12.15 [IpakTrueckas

Komburanmn pabora Ne71.

MHOrorpanauko | KomOunaiuum

B U TCJ1 MHOTI'OI'PaHHUKOB U

BpalleHusl. TEJ BpaIICHUSI.

T'eomerpuuecku | I'eomerpuueckue

€ KOMOMHALIUU KOMOMWHAIINKU HA

Ha TIPAaKTHKE MIPAKTHKE
[IpakTuueckas
pabota Ne72.
KomOunnammn

MHOTOTPaHHUKOB U
TEJ BpaIICHUSI.
I'eomeTpuueckue
KOMOHWHAIINY HA
MPAKTHKE
[IpakTuueckas
pabota Ne73.
KomOunamu
MHOTOTPaHHUKOB U
TEJ BPAIICHHUS.

I'eomerpuueckue
KOMOHMHAIINY Ha
MPaKTUKE
Tema 12.16 [TpakTnueckas
KonTponbHas pabota Ne74.
pabora 1o KonrponbHas
pazmeny 12 paborta 1o pazueny
«MHororpanauk | 12
U U Tena «MHOTOrpaHHUKH U
BpAaIECHUs) TeJa BpaIICHUD)

Paznen 13. KoopnuHATEI 1 BEKTOPHI

Tema 13.1

| Hpakruueckas

OK 01
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JlexapToBsI pabota Ne75.
KOOPIMHATHI B JexapToBsI
MIPOCTPAHCTBE. KOOpJMHATHI B
[Ipocreiimne IPOCTPAHCTBE.
3a7]a4u B [Ipocretimue 3agaun
KOOpIMHATAX B KOOpAMHATAX
Tema 13.2 [IpakTnueckas
Bekropsr B pabota Ne76.
MPOCTPAHCTBE. BekTopsl B
Yron mexnay MPOCTPaHCTBE. YToJ
BEKTOpPaMH. MEXIYy BEKTOPaMH.
Ckansproe Cxkanspraoe
TIPOM3BEICHIIE MIPOM3BEICHIE
BEKTOPOB BEKTOPOB
Pedepar
TectupoBanue
CobecenoBanne
Tema 13.3 [IpakTuueckas
[Tpaktuko- pabota Ne77.
opueHtupoBanH | IIpakTuko-
bl€ 3a/1a4M Ha OpUCHTUPOBAHHBIC
KOOpJAWHATHOM 3aJ1a4yd Ha
IJIOCKOCTH KOOPIWHATHOUN
TJIOCKOCTH
Tema 13.4 IIpakTHueckas
KonrtponbHas pabora Ne78.
pabota o KontponsHas
pazneny 13 pabota 1o paznemy
«Koopaunatet u | 13 «KoopnuHate! u
BEKTODPBI» BEKTOPBI»

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
ITP 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. IloBTOpeHue Kypca MaTeMATHKH OCHOBHOM IIKOJIbI
Tema 1.2. Uncaa u Bblunc/ieHusi. Boipa:keHus 1 npeo0pa3oBanus
IIpoueHTHBIE BHIYUCICHUSA

1. Yncna u neiicTBUS HaJd HUMU.

2. Uctopus mudp u gucen.

3. O603HaueHue YnceNn y pa3HbIX HAPOJOB MUPA.

4. TIpocThi€ U CI0KHBIE MPOLEHTHI.

5. IIponeHThl BOKPYT HAc.

6. Pemenwne 3a1a4 Ha MPOLIEHTHI.

Tema 1.3. YpaBHeHus u HepaBeHcTBA. CHcTeMbl yPABHEHHII M HEPABEHCTB
1. KBagpaTHbie ypaBHEHUS U METOJIbl UX PEIICHUS.

2. Jlunelinble ypaBHEHUS U HEPABEHCTBA.

3. Pemienue cucreM ypaBHEHHUI U HEPABEHCTB.

4. MeTtoj MHTEpBAJIOB U €r0 IPUMEHEHUE.

5. PerieHre TeKCTOBBIX 3aa4 MPU TOMOITY YPABHEHU.

Pasznea 2. OcHoBBI TpUrOHOMeTpUHU. TpUroHOMeTPpHYECKHE (PYHKIUH

Tema 2.1. Tpuronomerpuueckue (yHKIUM NPOU3BOJBHOIO YIJa, YHCJIA.
Pagunannas u rpagycHas mepa yrja

1. UcTopus TpUTOHOMETPHH.

2. TpuroHoMeTpus B *KHU3HU YEJIOBEKA.

3. 'pagycel, pagnanbl U UX COOTHOILIEHUE.

4. Panuannas mepa yria. Onpenenenyue CuHyca, KOCHHYca, TAHT€HCa U KOTaHTreHca
qUCIIA.

Tema 2.5. Tpuronomerpudeckue GyHKIUM, UX CBOMCTBA U rpaduKu
1. ®dyukms Y=SinX, ee cBoicTBa U rpaduk.

2. @yHKIM y=COSX, ee CBOICTBa U rpauK.

3. O®ynknus y=tgx, ee cBoWcTBa U rpaduk.

4. OyHKIUA y=SInx, €€ CBONCTBA U rpaduK.

Tema 2.8. O0paTHble TPUTOHOMETPUYECKHE PYHKINH
1. ®yHkuus y=arcsinx, ee CBOMCTBa U rpaQuk.

2. OyHKUMS y=arccosx, ee CBOMcTBa U rpaduk.

3. OyHKIMs y=arctgx, ee CBOMCTBA U rpaduK.

4. OyHKIMsS y=arcsinx, ee CBOMCTBa U rpaduk.



Tema 2.9. [Ipocreiiline TPUrOHOMETPUYECKHE YPABHEHHUSA
TpUroHOMETpUYECKHE YPABHEHHUS U CITOCOOBI UX PEIICHHUS.
OAHOpOIHBIE TPUTOHOMETPUYECKHE YPABHEHUS U UX PELICHUE.
Penrenue ypaBHeHuit Bua SinX=a.

Pemienune ypaBHeHul Bua COSX=a.

Pemenune ypaBHenul Bua tgx=a.

Pemienue ypaBHeHuii Bua Ctgx=a.

Pazgea 3. Crenenn u kopuu. CrenenHass pyHkuus

Tema 3.1. Crenenb. CBoiicTBA CTENEHH ¢ PANMOHAIbHBIMH
AeHCTBUTEIbHBIMHY NOKA3aTeJIIMH

1. Crenienn 1 UX CBOMCTBA.

2. CBolicTBa CTETEHEH C pallMOHATFHBIM ITOKa3aTeJIeM.

3. CBoiicTBa CTEIEHEN ¢ NEHCTBUTEIBLHBIM IOKA3ATEIEM.

Pasznea 4. IlokazareabHas QyHKIus

Tema 4.2. Pemienne noxkasarejibHbIX YPABHCHUI U HEPABEHCTB
1. Tloka3aTenbHble ypaBHEHUS U METO/IbI UX PEIICHHUS.

2. Iloka3aTenbHble HEPABEHCTBA U UX PELICHUE.

Paznea 5. Jlorapugmel. Jlorapupmmuyeckas pyHkuus
Tema 5.1. Jlorapudm unciaa. CpoiicTBa JiorapupmoB
1. Jlorapudm u ero cBoiicTBa.

2. [lonsatue gecsaTuyHoro Jorapudma, ero CBOUCTBA.

3. [lonsiTrie HaTypaNbHOTO Jorapudma, ero CBONUCTBA.

Pa3zges 6. YpaBHeHHUs 1 HEPABEHCTBA

H

Tema 6.1. PaBHOCHMILHOCTH YpaBHeHMH W HepaBeHCTB. OOmue MeTOAbI

peleHust
1. IToHsiTHE paBHOCUIILHBIX YPABHEHUIN U HEPABEHCTB.
2. O01mure MeToIbl pellieHUsl ypaBHEHUH 1 HEPABEHCTB.
3. Pemrenue 3aay mpu moMoIu ypaBHEHUH.

4. PemieHre ypaBHEHUI C mapaMeTpaMu.

5. Pemenue ypaBHeHU# rpaduuecKuM METOIOM.

Pazgen 7. IlpousBoanasi pyHKUMH, €€ MPUMEHEHUE
Tema 7.2. IlonsiTue 0 NPOU3BOAHOM PYHKIMU

1. CyliHOCTh ¥ MOHSTHE MPOU3BOHOM.

2.1IpousBonaHas B mpohecCruu 1 KU3HU.

3.Wcnosib30BaHuE NPOU3BOIHON B CMEKHBIX JUCHUTIIMHAX.

Pa3znean 8. IlepBooOpasHas pyHKIMHU, €€ IPUMEHEHHE
Tema 8.3. HeonpeaesieHHbIN U oTpeae/IeHHbII HHTETPAJIbI
1. UnTerpan: cymuocts, popmyrna Herotona-JIeiiOHumna.
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2.nTerpan u mionia b KpUBOJWHEHHOMN TPAIICIINH.
3. Beruncnenue mionazaei mpy NOMOIIM HHTETpara.

Pazgea 10. DneMeHTHI KOMOMHATOPUKH, CTATHCTUKHA M TEOPUH BEPOSITHOCTEH
Tema 10.1. OcHOBHBIE IOHATHS KOMOMHATOPUKH

1. KoMOuHaTOprKa 1 OCHOBHBIE €€ MOHATHSI.

2. OcHoBHbIE (OPMYJIIbI KOMOWHATOPUKHU U TIPUMEPHI pEIlICHUs 3a/1ay.

3. [lepecTtanoBKH, pa3MEIICHUS U COYCTAHMS: TIPUMEPHI UCTIOIB30BaHMS (POPMYII.

Tema 10.2. CoObiTHe, BeposiITHOCTH cOObITHSA. CJl0’KeHHMEe M YMHOKeHHe
BEPOSATHOCTEH

1. IToHsiTHE CIIy4aifHOTO COOBITHS U TEOPHUS BEPOSATHOCTEM.

2. BeposITHOCTB CITy4yalfHOTO COOBITHSI.

3. CnoxeHue 1 yMHOKEHUE BEPOSTHOCTEH.

4. CoBMECTHbIE U HECOBMECTHBIE COOBITUS M UX TIPUMEPHI.

Tema 10.5. 3agaun MaTeMaTHYECKOM CTATHCTHKH
1. Marematuueckasi CTAaTUCTAKA U €€ METOEL.
2. DJjIeMeHThl CTATUCTUKH B MATEMATHKE.

Pazgea 11. IlpsiMmble U VIOCKOCTH B MIPOCTPAHCTBE

Tema 11.1. OcHOBHBIC NOHATHA cTepeoMeTpuM. PacmosioxkeHue npsiMbIX U
IUIOCKOCTEH

1. CrepeomeTpust Kak pa3zieia reoMeTpuu

2. OcHoBHBIE QUTYPHI U TEOMETPUIECKHE TeJla B MPOCTPAHCTBE

3. AKCHOMBI CTEPEOMETPUHN

4. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE

5. B3aumHoe pacnonoxeHue npsiMbIx B MPOCTPAHCTBE

Paznen 12. MHOrOrpaHHMKH U TeJIa BPAIllCHUSA

Tema 12.1. MHororpannuk. Bepumunsl, peOpa, rpaHu MHOTOTPAHHUKA
1. MHOTOTpaHHUKH B UX DJIEMEHTHI

2. MHOTOTpaHHUKY B TIPUPOIE

3. PoJjib MHOTOTpaHHUKOB B KM3HH YEJIOBEKA

4. MHOTOTpaHHUKH B apXUTEKTYPE U UCKYCCTBE

Tema 12.14. O0beMbl M IUIOIIAU TOBEPXHOCTEH TeJI

1. ®opMyIibl HaXOXKJIEHUS IUIOLIAJe MOBEPXHOCTEH I€OMETPUUYECKUX TEl U HX
VICIIOJIb30BaHUE

2. @opMyJIbl HAXOXKACHUS 00bEMOB T€OMETPUUECKUX TN U UX UCIIOJIb30BaHUE

3. Tena BpaieHust BOKpYT Hac

Pasnen 13. KoopanHaThl M BEKTOPBI
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Tema 13.2. BekTopbl B MpOCTPaHCTBE. YTIoJa MexaAy BekTropamu. CkajsipHoe
Npou3Be/leHNEe BEeKTOPOB

1. ITpsimoyroJibHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE
2. BexTopsl B MPOCTPaHCTBE U JCHCTBUS HAJl HUMU

3. CxansipHO€ MPOU3BEJICHNE B TPOCTPAHCTBE

4. KomIiaHapHOCTh BEKTOPOB

5. Ilpumepsl penieHus 3a1a4 Ha BEKTOPHI

Kpurepuu onennBanus:
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY 3a TJIyOOKOE€ M TOJIHOE

OBJIAJICHUE COJEP)KaHHEM Y4YeOHOro Marepuana, B KOTOPOM CTYIEHT JIErKO
OPUEHTUPYETCS; BIAJCHUE IOHATHUWHBIM anmnaparoM, YMEHHE MCIOJIb30BaTh
ouorpaduyeckue marepuanbl, a TAaKKE JUTEPATYypPOBETUECKYI0 M KPUTHYECKYIO
JUTEpaTypy, JaBaTh JOKA3aTEIbHYI0 M YOEAMTEIbHYIO OLEHKY OCBELIAEMOMY
BONPOCY, CBOOOJHO M LIEJCHANPABICHHO HCIOJb30BaTh KOHKPETHBIC MOHSATHUS
TEOPHUH JINTEPATYPbl, AKTUBHO M LEIECO00PAa3HO MCIOJIb30BaTh Pa3IuUHbIE BUIBI
CIPABOYHON JUTEPATypbl, BHICKA3bIBaTh B MUCbMEHHON (opMe U 0OOCHOBBIBATH
cBOM cCyxaeHus. OTiudHas OTMETKa MPEINoiaraeT TIpaMOTHOE, JIOTUYHOE
U3JI0’)KEHUE MaTepualla, KaueCTBEHHOE BHEIIHEE O(POPMIICHHUE.

OneHka «XOpOIIO» BBICTABIISIETCS CTYAEHTY, €CIU CTYAEHT MOJHO OCBOWI
y4eOHbI MaTepuai, BIAJeeT TOHATUMHBIM alapaToM, OPUECHTUPYETCS B
M3y4YCHHOM MaTepualie, OCO3HAHHO TMPHUMEHSET 3HAaHUS TPU OCBEUICHUU
U3JIaraeMoro martepuaia, TPaMOTHO H3JIaraeT OTBET, HO cojJepkaHue U ¢dopma
OTBETAa UMEIOT HEKOTOPHIE HETOYHOCTH.

OneHka «yIOBJIETBOPUTENIbHO» BBICTABISETCS CTYACHTY, €CIM  CTYIEHT
oOHapyXKMBaeT 3HaHHE U MOHMMAaHHE OCHOBHBIX MOJIOKEHUN yueOHOro MaTepuarna,
HO W3JIaraeT €ro HemnoJHO, HEeNocCieI0BaTeIbHO, JOMYCKAaeT HETOYHOCTH B
Ompe/eNieHue TOHSATHH, B TNPUMEHEHUHM 3HAHHWA, HE YyMeeT JO0Ka3aTelIbHO
000CHOBaTh CBOM CYXACHHUS.

OueHka «HEyIOBJIETBOPUTENIBHO» BBICTABISACTCS CTYACHTY, €CIIU CTYIEHT
UMEEeT Pa3pO3HEHHbBIE, OCCCUCTEMHBIC 3HAHUSA, HE YMEET BBIICISATH TJIaBHOE U
BTOPOCTEIIEHHOE, JIOMYCKAeT ONIMOKKW B OINPEJCICHUM TOHSATHUN, HCKaXaeT HX
CMBICII, OECTIOPSIOYHO M3JIaraeT MaTepuai; 3a MOJHOEe He3HAHWE M HEMOHMMAaHHE
y4eOHOro MaTepuasa Uik OTKa3 OT BBIIOJIHEHUS TaHHOU PaOOThI.
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KommuiekT 3agaHuid 1J1s1 KOHTPOJILHOM PadoThl
110 JUCIOUIIIIMHE «MaremaTuka»

3amanus 11 NpoBeeHNs] KOHTPOJIBLHOro cpe3a Nel 3a 1 cemectp
Bapuanr 1

1. Berunciuts: a) cos 780°;

0) sin 13—”;
6

. 12 T
B) SIN ., eciu cOS oL = ¢ T<a<—]

(94
) cOS E,ecnnc08a=0,281/10<a<n;

sin 75° +sin 45°
sin285° '

1)

e) 16 cos x cos 2x cos 4x cos 8x, ecnu x =

oy

sina  cos’ a
x) -
cosa  sina
2. YupocTtuTh BeIpakeHue: a) ¢0S (o — ) — cos (o + B);
0) sin 915°cos B — sin 3 sin 645°;

B) %sin (540° + ) sin (B + 810°):

. 1
, €CIH SN @ —C0Sar = .

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

1+2 cos(;[ - aj cos(—a)

1-cos2a .
e) — =2
sin 2a
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
—sina  cosa

4. JlokasaTh TOXKJIECTBO: Q) 1

0)cosda +1= %sin 4o (Ctg o —tg a);

1-2cos’a
B -

- =tg a—-Ctg .
sin ¢ cos o



Bapuant 2

1. Beraucnuts: a) sin 780°;
0) cos 13—7[;
6

. _ 4 3r
B) COS Q, GCJIHSInoc——g um<a<—,

: : 4 3
r) Sin 20, eciu SIN o = T I/ITC<OL<77Z;

sin 70° +sin 20° |
cos205° '

1)

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

oy

4sin 2 +5c0s 2
2sin 2a —3¢0s 2a

)

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°);

1
, ecim Ctg o = 3

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

sin (3; + aj +sin(27 + a)
) 2¢0s(— o )sin(—a) +1 .
sin 2«
e) ———;
1+cos2a
%) 4 sin 15° cos 15° sin 100°.

3. Pemnth ypaBHeHue: a) Sin (7 + X) = COS (— %) )

0) cos 4x sin 3x + sin 4x cos 3x = 1.
sina_1+cosa
1-cosa  sina
0) (tg o + ctg a)(1 — cos 4a) = 4 sin 2q;
1

B) ——————=sinacosa.
g a+clg

4. JlokazaTb TOXKJIECTBO: a)

3apanus 118 NpoBeAeHUsI KOHTPOJIbHOM padoThI 32 MEePBbIH ceMecTp
Bapuanr 1
Nel. Yopocrture BeipaxkeHue:

1.(sin x+cosx)’ —1
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2
2.(0052 x[% — x) +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 c24cz 1
2.5 1 et
ci+cz  cZ+1
3 lg8+1g18
" 2lg2+1g3
No3. Pemute ypaBHEeHUE

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

Bapuanr 2
Nel. Yopoctute BeipakeHue

1.(cos2x +1jtg?x —1

ct Si_x
1+ctg?(— x) A2
2. .
tg®(x—z)  ctg(z + x)

sin ® xcos x + cos® xsin x
' cos? X
No2. IIpeobpasyiiTe BeIpakeHHE:

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

3

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
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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

25



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, TPUBECTH HEOOXOIMMBIE TPUMEPHI;

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

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

— HenonHo (He MeHee 70% OT MOJHOT0), HO MPABUJILHO PEIICHO 3aJaHuE;

— 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 TperoaBaTes,
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 pelieHnu ObliIa JomylieHa 1 cyriecTBeHHas 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 «HEeYIOBJIETBOPUTEILHO» CTYACHT MOJTY4YaeT, €ClIU:

— 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
MPUMEHSTh 3HAHUS JJIsI PEIICHUS MPAKTUUYECKUX 3a/lay; 3a MOJIHO€ HE3HAHWE U
HEMMOHMMAaHUe y4eOHOT0 MaTepualia Uik 0TKa3 OTBEYATh.

3aganusi 1J1 MPOBeIeHNs TEKYIEro KOHTPOJIS
Paszgea 1. IloBTOpeHne Kypca MAaTEeMATHKHA OCHOBHOM IIKOJIbI
Tema 1.6. BxogHast KOHTpoJIbHasA 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)

YA \ | | [7T¥A A
\

T

-

\

|
| |
| \
| |
| 0_1_\| B 2 ! 1 B L 2 0 T A A
| | |' g
| . A
[

Ry e i

|

| I— P + y

| . || peuporyy / | peuyoy
A)y =§x—6;15)y=x2—8x+11; B)y = —%;F)y=x+5.

T p

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) Pemmure ypasHenue x2- 7x + 10 = 0. Ecnu ypaBHeHHe uMeeT OoJiee
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 apajuiesiorpaMma.

Smanonvt omeemoas:

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

Paznea 2. OcHoBbI TpUTrOHOMeTpHUHU. TpUroHOMeTpHYecKue PyHKIIUN

Tema 2.12. KonTpoabHasa padora mo pasgeiay 2 «OCHOBbI TPUTOHOMETPHHM.
Tpuronomerpuyeckue pyHKunmw»

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvl 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) II[; T') 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 = %?
=L =T =T _2r
A)x—6,B)X 3,B)X 2,1“))( ~
Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHBLI OMeent.

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

. V2 .2
6. (2 6amta) HaliuTe 3HaueHUE BBIpAKEHUS 4arccos7 - 4arcs1n(—7)

7. (2 6anna) JlokaxuTe TOXKACCTBO: 2sin(m/2+a)+ cos(mt — )= 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

Pazgea 3. Crenenn u kopuu. CrenenHas pyHkuus

Tema 3.6. KouTpoJsbHas padora no pasgeay 3 «Crenenn u kKopHu. CteneHHasi
byHxkums»

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHBILL OMEEM U3 Yemblpex
NPeOI0IHCEHHBIX.

1. (1 6asm1) Mex 1y KaKMMH IBYMsl HATypaJIbHBIMHE YHCIAMH HAXOIUTCS Yncio 1/ 1972
A)19u20;b)2u3;B)18u19;1") 3 u4.

2. (1 6ann) Onpenenure KOpeHb ypaBHeHUS X°=125

A)3.;b)-3;B)-5;T)5.

3. (1 6ayn) Pacnionoxxute B OPSIAKE BO3pACTaHUS YUCTA: 2; V5; V17

A)2;¥5; Y17; B) 2; Y17; ¥5; 3 B) V/5; 2; V17 T) V17; 2; 3/5;

4. (1 6amn) YMHOXas 4Kciia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. ..?

A) ymnHoxaeMm; b) nenum; B) cknansiBaem; I') oTHUMaeM.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI OMeemn.
5,58.,2,9
2558.32,

5. (2 6amna) Hatinure 3HaYeHUE BBIPAKCHUS npu a=7.

2648
(Viz+8)*

10+v/96
7. (2 6anna) PaccrosiHre oT HaOI01aTeNsl, HAXOASIIErocs Ha HEOOIbIOoM BeIcOoTE h

6. (2 6anna) Halimure 3HaueHNE BRIpAKESHUS

KWJIOMETPOB HaJl 3eMJIEH, 10 HAOII0AaeMOM UM JIMHUH TOPU30HTA BBIUUCIISETCS TI0

dbopmyne I = V2Rh, rne R=6400 km — paauyc 3emmu. C Kakoil BBICOTbI TOPU30HT
BHJICH Ha paccTOSIHUU 48 KuinoMeTpoB? OTBET BBIPA3UTE B KWIOMETPAX.

8. (2 6anna) Pemure ypaBuenue Vv—32 — x = 2.

Omanonvt omeemos:

Homep | 2 3 4 5 6 7 8
3aJ1aHUS
OtBeT b I B B 49 2 0,18 -36

Pasznea 4. IlokazareabHass QyHKUus
Tema 4.4. KourpoabHasi padora no pasgeny 4 «IlokasareabHass QyHKIUsD
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIvHbLL OMEEM U3 Yembvipex
nPeOI0HCEHHBIX.
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1. (1 6amm) Ilpm kakom 3HaueHun a (QyHKIMA y=a* ObIBaeT Ha Bcel 00OJacTu
onpeaeaeHus?

A) a=§; b) a=8,25; B) a=%; T) a=\3.
2. (1 6amn) Ha pucynke uzobpaxén rpabuxk ¢ynkuuu Buma f(x)=a*. Haiinure
3HadyeHue f(2).

TR T
5

-

W=
#/*l

||| Ofpedyeri ¥l

A) 25; b) 5; B) 32; I') HeT BepHOro OTBETA.

3. (1 6amn) Oyukus 3a1ana GopmyIoi: f(x)=(§)x. Yemy pasHo f(-2)?

A) = B) -4; B) 4, 1) \2.

4. (1 6anmn) Kopenb ypaBHeHUS G)X " = 37

A)12,5;b)13;B) 14;T') 15.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuuiume x00 peuwieHus U NOJYYEHHbLI OMeemn.
5. (2 6amna) Haiinure KopeHb ypaBHeHus 3%2-5%3*=12

6. (2 6amna) CKOJIBKO LENbIX PEIICHUH UMeeT HepaBeHcTBo 1 < 7%1< 499

7. (2 6anna) Haiinute Touky Makcumyma QyHKmny = 2578x%°

8. (2 6amna) B xome pacnaga paiMOaKTUBHOTO H30TOMA €TI0 Macca YMEHBIIIAeTCs 110
sakoHy M(t) = mg - 2T rne my — HauambHasg Macca M30TONa, t — BpeMms,
Ipoleaee OT Ha4yajabHOro MOMEHTa, T — mepuoj Inonypacnajna. B HayanbHbIN
MOMEHT BpeMeHHu Macca uzoromna 184 mr. Ilepuon ero nmoiypacnaga coctaBisieT 7
MuH. Haiiaute, yepe3 CKOJILKO MUHYT Macca U30Tora OyaeT paBHa 23 M.

Smanonvt omeemoas:

Homep | 2 3 4 5 6 7 8
3aJ1aHUS
OtBEeT B A B A 1 2 -4 21
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Pasznea S. Jlorapugmel. JJorapupmuyeckas pyHkuus

Tema 5.6. KonrTpoabHass padora mno pasgeay S «Jlorapugmel.
Jlorapudpmuueckass GQyHKIus»

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

1. (1 6amr) Kakas u3 pyHkiuit Bo3pactaeT Ha BCei 007IaCTH ONIpeACIICHUS?

A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x? I) f(x)=log1 x.

i 2x—3

x+7

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

3. (1 6amn) Pacnonoxute B nopsake Bospactanus: logg s 4; 10g¢5 0,4 ; logg s i.

2. (1 6amn) Ykaxure obnacte onpeneneHus Gyakunn f(x)=lg

A)loggs4;108050,4; 08¢ 5 i; b) logg s 4; logo s %; loggs0,4;

B) logg s %; loggs0,4;loggs4; 1) loggs 0,4;108g 5 %; logg 5 4.

4. (1 6ann) Haiigute xopens ypaBHeHus log, (5 — x) = 2.

A)11;b)-11; B)-3;T') 3.

Ilpu évinonnenuu 3ad0anuit 5-8 3anumiume x00 pewienus u nOJIY4EeHHbLIL Omeemn.
5. (2 6anna) Onpexnenure 3HaUeHUE BhIpaxeHus logg 2 + log, 3 + 210824,

6. (2 6anna) Ykaxxkute HauMEHBIIIEE 11eJI0e pelieHne HepaBeHcTsa: logs (6x — 4) >
2.

7. (2 6anna) Haiinure Touky makcumyma Gyukiuu y = 8In(x +7) —8x + 3

8. (2 6amna) g oborpeBa NOMEIIECHHMSI, TEMIIEPATypa B KOTOPOM MOAEPKUBACTCS
Ha ypoBHe T,=15° yepe3 pamuaTop OTOIIICHUS MPOITYCKAIOT TOPsUyIo Boy. Pacxon
npoxojsiend yepe3 TpyOy pamauaropa Boabsl m = 0,6 kr/c. IIpoxonst mo TpyoOe

paccTosiHUE X, BOJAa OXJaXITAeTcsl OT HadalbHOM Temmepatypel T,=91° mo
Tg—T Bt-c

o cm oo
temneparypsl T, npuuém x = 710g2 TB - L e c = 4200 —oc — TCIIOEMKOCTD
_T, -
BTt
BOJbI, ¥ = 28 o koddduient Terooomena, a o = 0,8 — mocTosHHAS.
"

Haiinure, 1o kakoil Temneparypsl (B rpaaycax Llenbcus) oxmaauTcs Boaa, €ciiv
JUTHHA TPYOBI paguaropa paBHa 144 m.

Omanonvt omeemos:

Homep | 2 3 4 5 6 7 8
3aaHUA
OtBeT A I A b 5 3 -6 34
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Pa3nen 6. YpaBHeHNs 1 HepaBeHCTBA

Tema 6.6. KouTposabHasi padora mo pasjaeiy 6 «YpaBHeHHs 1 HEPABEHCTBA)
Ilpu pewenuu 3aoanuit 1-4 3anuuwiume npasunvHulil Omeem u3 uemwvlpex
NPEOIOHCEHHDBIX:

1. (1 6amr) Kakoe u3 uncen sBiseTcsa KopHeM ypaBHeHus log,(x + 1) = 1
A)-1;b)2;B) 1;I) 0.

2. (1 6amn) Kakue u3 ypaBHEHU UMEIOT 00JIe€ OJTHOTO KOPHSI?

A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6amn) Onpenenure BUa ypaBHeHUst V—32 — X = 2

A) muneiiHoe; b) kBaapatHoe; B) uppanuronansHoe; ) parimonaibHoe.

4. (1 6amn) OnpenennuTe HaMMEHBIIEE LEI0E PEIIECHNUE HEPABEHCTBA 5%2<1?
A)-3;b5)0;B)3;T') -4.

Ilpu eévinonnenuu 3ad0anuit 5-8 3anumiume x00 peuwieHus u NOYUEHHBLIL OMEEm.
5. (2 6amna) Haiiqute KopeHb ypaBHEHHUS | x-3 | =2

6. (2 6amna) Pemmre cuctemy ypaBHEHUH {29;__3 3/ : 18é
2_
7. (2 6anna) Pemnte HepaBEeHCTBO N <

8. (2 6ama) Pernute ypaaenue (2x — 3)V3x2 —5x—2 =10

Imanonvt omeemos:

Homep |, 2 3 4 5 6 7 8

3aJlaHus

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

Paznen 7. IlpousBoanasi pyHKUMH, €e MPUMEHEHUE

Tema 7.12. KonrposbHas padora nmo pasueiny 7 «lIpousBognas ¢pyHkumuu, ee

NpUMeHeHue»

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHvILL OmMeem U3 Uemvlpex

nPeoOI0HCEHHBIX.

1. (1 6amn) Yemy paBHa npou3BoHAsS QYHKIUH Y=COS>X?

A) y'=—sin%; B) y'= - 2 sin’x; B) y'= -2cos x sin x; I') y'=2cos Xx.

2. (1 6amnn) 1o xakoit u3 GopMys BEIYUCIISETCS MPOU3BOAHAS TPOU3BEACHUS?
u'v—uv’

A) (whv)=u"+v'; B) (wv)=u'viuy’; B) ()" = 2 T)(f(g(x)) =f (g(x)*g ().
3. (1 6ann) Pemmute ypasuenue f'(x)=0, ecu f(x)=3x2 — 6x +4. Bribepute OTBeT.
A)1;Bb)-1;B)4;T') -4.
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4. (1 OGamn) Ha pucynke wuzoOpaxeH rpapuk mnpousBogHon ¢yHkuuu f(x),
omnpeneneHHoi Ha uHTepBane (—10; 8). Haliaure KoIMuecTBO TOYEK MaKCHMyMa
dbyukiuu f(x) Ha oTpeske [—9;6].

A | ]
/MANVINIAN ML Ay
-/ | SN [ ]
\ f] Y |} | 1/
IN TPV
-10 o 1 /718 [x
N1/ ll /‘
VI
\[/ | |

A)5;Bb)4;B)2; 1) 3.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHuA U NOJYYEHHbBLI OMeent.
5. (2 6anna) MarepuanbHas TOUKa ABUKETCS IPAMOJIMHEHHO 110 3aKony X(t) = -t* +
6t — 4t> + 5t — 5 (rme X — paccTosHME OT TOYKU OTCYETA B METPAX, t — BPEMS B
CEeKyHJlaX, U3MEPEHHOEe C Hauajna JBwkeHus). Haiinure ee ckopocth (B M/c) B
MOMEHT BpemeHu t =3 c.

6. (2 6amna) Ha pucynke n3zo0paxén rpaduk dynkuun y = f(x) u xacarenpHas kK
HEMY B TOouke c abcuuccol Xo. Halinure 3HaueHne npousBogHoi QyHkiuu f(x) B
TOYKE Xo.

YA /

-
)

N
N
W

|
L N\ ~
P
|
|

[ A

7l
/

/
C

(x—2)(x+3)
(x—8)
8. (2 6anna) Uccnenosars pynkumio f(x) = x> — 3X U HOCTPOUTSH €& rpaduk.

7. (2 6anna) Pemte HepaBeHCTBO: > 0

Omanounvt omeemoes:

Homep |, 2 3 4 5 6 7 8
3aJ1aHUS

OtBer B b A B 8 1,25 | (-3;2); (8;10) -
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Pa3znen 8. IlepBooOpa3Has pyHKuMHU, ee IPUMeHEHHE

Tema 8.5. KonrposbHasi padora nmo pasgeay 8 «IlepBooOpasHass pynkuum, ee
NpUMeHEeHUe»

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHBLL OMEEM U3 Yemblpex
nPeOI0IHCEHHBIX.

1. (1 Gamn) Jna xaxoi u3 (ynxumuii ¢pynkuus F(x) = x3 - 3x2 + 1 ssisercs
nepBooOpa3zHOit?

A) f(x)=3(x2-2); b) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I) f(x)=3x2-6x.

2. (1 6amn) Jlana pynxnus f(x)= 3x2+1. Uemy pasua F(1)

A)2;B)4;B)6;T) 1+,

3. (1 6amr) O6mwmit BUa Bcex mepBoooOpa3Hbx s f(x)=sinx?

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

4. (1 6amn) Beruuciure onpeaeneHHbli uaTErpa | 12 xdx.

A)-1;b) 1;B)-1,5;T') 1,5.

Ilpu évinonnenuu 3ad0anuit 5-8 3anumiume xo00 pewienus u nOJIY4EeHHbLIL Omeen.
5. (2 6amna) dsnsgerca m F(x)=x3-3x+1 nepoobpasuoii ana Gpynkuuu f(x)=3 (x>
1)?

6. (2 6amma) 3apmaiite mepsooOpasHyro F(x) mna ¢ymkiuu f(x)=3x?-2x, ecnu
U3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucynke nzobpaxken rpaduk pynkuuu y=f(x), onpenenénnoit Ha
untepBaie (—3; 11). Haliqute Haumensbliee 3Hauenue Gpynkuuu f(x)Ha orpeske [2;

9,5].
s

. ¥ = J(x)

ST A
-3 I ‘\ N
llu -

AN\ / \
AV YAES

8. (2 Oamma) Ha pucynke uzoOpakeH rpaduk HekoTopoil dyHKIuM y=f(X).
. 5
[1o/b3ysICh PUCYHKOM, BBIYMCIIUTE ONIPEIEIEHHbIA MHTErpa | | xdx.

YA
4

y=f(x)

et e e e e e e e
W——————————

Y
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Omanonvt omeemoas:

Homep |4 2 3 4 5 6 7 8
3aaHus
OtBeT r A b r na x3—x%+4 -3 12

Pasznen 9. MHoxkecTBa. Jj1eMeHThI TeOpUM rpados

Tema 9.4. KourpoJsbHasi padora nmo pasjaeiy 9 «MHo:KecTBA. JJIeMEHTbI TEOPUU
rpagos»

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasunbHvlil Omeem u3 uemvlpex
NPeOI0IHCEHHBIX.

1. (1 6ayn) YkaxuTe ynciio, mpuHajiexaiiee MHoxkecTBy M = {5, 10, 12, 37, 41}.
A) 6;b)5;B) 11;T)40.

2. (1 6amn) Ykaxure BepHOE COOTHOLIEHUE A1 MHOKeCTB A = {5, 9, 11}; B = {4,
5,10, 11,12}; C={4,5,9,11}?

A)AUB;B)BLIC;B)AIC;T')C []B.

3. (1 6amt) MomHOCT, MHOKECTBA, COCTOSIIIETO U3 BCceX OYKB pycckoro andasura,
paBHa?

A) 32; b) 33; B) 28; T) 26.

4. (1 OGamn) 3akoHuuTe ompeneneHue: «MHOXKECTBO, colepxaliee TOIbKO Te
AJIEMEHTHI, MPUHAJICKAIINE U MHOXKECTBY A U MHOXeCTBY B, Ha3bIBatOT ...»7

A) mnepeceyeHueM MHOXkecTB; b) oOweamHeHumeM MHOXecCTB; B) pa3HOCTBIO
MHOeCTB; [') 00beTMHEHHOCTHIO MHOYKECTB.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI OMeem.
5. (2 6anmna) 3anuIKTe MEPEUUCICHHEM JIEMEHTOB TIepecedeHne MHOKECTB A 1 B,
ecu: A = {3;5;7;27; 14,9}, B={9; 3; 7; 27; 14}.

6. (2 6amna) Jlansl nBa MHOXecTBa A = {1,2,3,4,6, 12} uB={1,2,3,6,9, 18}.
3anumuTe 00beAMHEHNE MHOXKECTB.

7. (2 6anna) Kaxnprit yueHHMK B KJlacce M3y4aeT aHTJIMMCKUN WM HEMEUKUH S3BIK,
Wi 00a ATUX sI3bIKa. AHTTUNCKUHN s3bIK M3y4daloT 30 4enoBeK, HeMEUKHi — 25
YEJIOBEK, a TOT U Apyroil — 15 denoBek. CKOJIBKO BCETO YUEHHKOB B Kiacce?

8. (2 6amna) BemmummmTe Bce 3MeMeHThI MHOXecTBa F, ecmu F — 310 MHOXECTBO
KOpHeii ypaBHeHus x2 + 4x — 5 = 0.

Omanonvt omeemoes:

Homep |1 151314 5 6 7 8
3aJ1aHUS
ANB = AUB =
0 B|B|B|A 40 [F={5:1
et (3;7;14;27} | {1;2; 3;4; 6;9; 12; 18} 50 1)
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Pasznen 10. D1eMeHThI KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BEPOATHOCTEH

Tema 10.7. KourposabHas padora no pasaenay 10 «iaemMeHTbl KOMOMHATOPUKH,
CTATUCTUKY U TEOPUH BEPOATHOCTEID)

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

1. (1 6amr) KomOunaTopurka - 3T0 pas3uen MaTeMaTHKH, OTBEUYAIONIUN Ha BOMIPOCHI
CKOJIBKMH CIIOCOOAMU MOYKHO BBHIOPATh 3JIEMEHTHI ...

A) 3a1aHHOT0 KOHEYHOI'0 MHOKecTBa; b) GeckoHeuHOro MHokecTBa; B) moboro
MHOeCTBa; [') uppalnoHaIbHBIX YHCEIL.

2. (1 6ann) CoenvHEHHS U3 N AJIEMEHTOB, OTJIMYAIOIIMECS JIPYT OT JAPYra TOJBKO
MOPSIIKOM PACIOJIOKEHUS B HUX DJIEMEHTOB, HA3bIBAIOTCSI:

A) nnepectanoBkamu; b) couetanusamu; B) pasmenenuamu; [') koMmOMHAIIASIMU.

3. (1 6ayun) Yucno Bcex BO3MOXKHBIX Pa3MEIleHUH BhIYUCseTcs no popmyiie:

A) A" =nn—m);B) A" =n(n—1)..(n—m+1);B) AM = —“_ T) 4™ =

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

(n-m)?’

A) ynopsiiodeHue €IUHUIl COBOKYITHOCTH IO Tpu3HaKy; b) pa3OuenHue emuHuil
COBOKYIHOCTH Ha TPYyNNbl 1o mpu3Haky; B) o6o0menne equunyHbix Gaxtos; 1)
000011IeHNE STUHUYHBIX TTPU3HAKOB.

Ilpu eévinonnenuu 3a0anuil 5-8 3anuwiume x00 pewteHus u NOJIYUEHHbLIL OMEem.
5. (2 6amna) B cpeanem u3 2000 cagoBbIX HACOCOB, MOCTYNMHUBIINX B MPOAAXy, 6
noarekaroT. Haiinure BeposiTHOCTH TOr0, YTO OJIMH CIIy4ailHO BBIOpAaHHBIN ISt
KOHTPOJISI HACOC HE MOATEKAET?

6. (2 6amma) CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BUIOB OJHOJICTHUX IIBETOB
3a nocnegnue 3 roaa. CocTaBuTh AuarpaMmy IO HaWJIEeHHbIM JaHHbIM. Crenathb
BBIBOJIBI.

7. (2 6anna) 1{BeToBOAY NPENTIOKUIN YKPACUTh KIYMOYy IIBETaMH, HCHOIB3YS 3
BuJia. CKOJIBKO PA3IMYHBIX BApUAHTOB €CTh y I[BETOBOJA, €CJIM €CTh BHIOOP U3 5
BHJIOB Pa3HOU paccaabl?

8. (2 6anmna) CKOJIBKUMH CIIOCOOAMH MOKHO MOCaUTh 4 KYCTapHUKA B OJIUH PsiJL?

Smanonvt omeemoas:

Homep | 2 3 4 5 6 7 8
3aJaHUs
Otser | A A B A | 0997 | - 10 24
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Pa3znea 11. IlpsiMble U JIOCKOCTH B MPOCTPAHCTBE

Tema 11.6. KonTposabnas padora no pasgeay 11 «lIpsimblie m miockocTtu B
NPOCTPAHCTBE

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

1. (1 6amn) Pacumdpyiite kpaTKyro 3amuch: a€f.

A) Touka a MPUHAIICKUT TUIOCKOCTH f3; B) Touka a mpuHaIeKUT npsimoit ; B)
npsMasi a TPUHAMICKHUT TUIOCKOCTH f3; ) psimast a mepeceKkaeT TIOCKOCTh 5.

2. (1 o6amn) IIpsmeie AB u CJI ckpenmBatorcsa. Kakoe pacmnoyioxkeHue HMEIOT
npsmeie AC u BJ?

A) napainensHsie; b) nepnenaukynspusie; B) ckpemuBarotces; ') nepecekaroTcs.
3. (1 6amn) Ilnockoctn @ u [ umeroT 1 ob6mryro Touky. KakoBo MX B3auMHOE
pacnoJioxxeHue?

A) mapamnenbHbl; b) nepecekarorcs no npsimoit; B) copnagatot; I') ckperuBaroTcs.
4. (1 6amn) Ecnu npsimasi, mpoBeIcHHAs Ha INIOCKOCTH Y€pe3 OCHOBAHUE HAKJIOHHOM,
MIEPIICHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) nepreHIMKyJsipHa U caMOi HakJIOHHOU; b) mapasiensHa U caMoi HAKJIOHHOM;
B) ckpemnuBaercs ¢ HakJIOHHOM; ') meprneHIuKyasspHa OCHOBAHUIO HAKJIOHHOM.
Ilpu eévinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHusA u NOIYUEHHbLIL OMEem.
5. (2 6amna) Yepe3 koHusl otpeska AB um ero cepenuHny M mnpoBeneHbI
napasuielibHbIe TIPSIMbIE, MEPECEKAIOIINE HEKOTOPYIO TIOCKOCTh B TOUKax Aj, By u
M. Halinure nmuny otpeska MM, eciin oTpe3ok AB He mepecekaeTr miIoCKOCTh U
ecimm AA1=6,8cm, BB1=7.4cwm.

6. (2 6amna) [pssmeie AC, AB u AJl monapHo neprneHaukyasipasl. Haiiaure otpe3ok
Cl, ecmu AB=5cm, BC=13 cm, Al =9 cm.

7. (2 6anna) 13 TOUKM K TJIOCKOCTH MPOBEICHBI ABE HaKJIOHHbIE. HailauTe nimuHbI
o0111ero NeprneHANKYIspa, €CIM MPOSKIIUN HAKIOHHBIX OTHOCSITCS KakK 2:3 U JJIUHbI
HAaKJIOHHBIX paBHBI 23 ¢cM 1 33 cMm.

8. (2 6amna) Haueptuth ky0 ABCJIA1B1C1;. IToctpouts Touxky KEAB, Touky
MeJlJ1:C, otpe3ok PEEA1B1C;.

Smanonvt omeemoas:

Homep |4 2 3 4 5 6 7 8
3aaHUA
OTtBeT B B b A 7,1 15 9 -
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Pa3znen 12. MHOrorpaHHMKHM U TeJla BPalleHUs

Tema 12.16. KouTpoabHasi padora mo pasgeay 12 « MHOrOrpaHHUKHM U TeJjia
BpallleHUusD)

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

1. (I ©Oamn) B kakux eauHUIIAX H3MEPSETCA IUIOMIAAb ITOBEPXHOCTH
MHOTOI'paHHHKA?

A) B rpanycax; b) B MeTpax; B) B kBajipaTtHbix MeTpax; ') B AByrpaHHbBIX rpajaycax.
2. (1 6amn) [Tnomaas 60KOBOM MOBEPXHOCTH MPU3MBI BEIYUCIISCTCS 110 (hOpMYyJIe:
A) S = S6OK + 2 SOCH; B) S60K = POCH * Ha B) S = B60K +S SOCH; F) S6OK: 2POCH* H.

3. (1 6amn) Yro siBiIsieTcs OCEBBIM CEYEHUEM YCEUEHHOTO KOHyca?

A) paBHOOEOpeHHBIM TpeyrojdbHUK; b) paBHOOeApeHHass Tpaneuusi; B)
IPSIMOYTOJIBHUK; [') MpsSIMOYTONTbHAS Tpamnerusl.

4. (1 Oamm) Kakasg ¢urypa mnoiydaercss HpU BpalleHUH OPSIMOYTOJIbHOTO
TPEYroJIbHUKA BOKPYT OJTHOTO U3 CBOUX KAaTe€TOB?

A) xonyc; b) yceuennsriit konyc; B) nupamuna; I') yceuennas nupamuia.

Ilpu evinonnenuu 3ad0anuii 5-8 3anumiume x00 peuwieHus U NOJYYEHHbLI Oneem.
5. (2 6anna) Pe6po ocHOBaHMS MPAaBUIIBHON TPEYTrodbHON mupaMuibl 3 M, anodema
6M. Haiinure momaas O0KOBOW MOBEPXHOCTH TUPAMUJIBI.

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

7. (2 6anna) [IpssMOyTOIBHUK CO CTOPOHAMH 8CM U 3CM BpaIlaeTCsi BOKPYT OOJBIIIEH
ctopoHbl. Haiinure o0beMm, tuiomaan OOKOBOW M TOJHOM TOBEPXHOCTEH
HOJIy4YE€HHOTO TeJa.

8. (2 6anna) BeruucanTh MOBEPXHOCTh KPOHBI KyCTApHUKA, UMEIOLIEro (opMy 1apa
panuyca 0,5 M. B oTBeT 3anumuTe 4nciio, JEICHHOE Ha T.

Smanonvt omeemoas:

Howmep | 2 3 4 5 6 7 8

3aJlaHUs
OtBeT B b b A 27 | 2744 | 72m;48m; 64 1

Paznen 13. KoopanHaTbl M1 BEKTOPbI

Tema 13.4. KontpoJsbHas padora no pasaeny 13 «KoopauHaTsl 1 BeKTOPbD)
Ilpu pewienuu 3aoanuit 1-4 3anuwiume npaguIbHbLLIL OmMeEem U3 yembvlpex
nPeOI0HCEHHBIX.

1. (1 6amn) Janwer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 Hux
JIe)KaT Ha KOOpAUHATHOM mipsiMoit Oy?

A)A;Bb)B; B)C; ') 1.
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2. (1 6amr) Kakwme w3 BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBJIIIOTCS] € IUHUYHBIMU ?

A)a;b)c;B)B; ') p.

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

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

4. (1 6amn) Jausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii KakoTo OTpe3Ka
sBisiercs Touka M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 pewieHus U NOJAYYEHHbLI Oneem.
5. (2 6anmna) Hansl BekTopsl a(-6,0,8), B(-3,2,-6). Halinute ckansapHoe Mpou3BeeHNE
BEKTOPOB.

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

7. (2 6amna) Jausr BekTopsl a(-6,0,8), B(-3,2,-6). Halimure KoCcHUHYC yriia MEXIy
BEKTOPaMHU.

8. (2 6amna) lokaxure, yto yeThlpéxyroibHuk ABC/I siBisieTrcss poMOom, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), J1(2,8,4).

Smanonvt omeemoas:

Homep | 2 3 4 5 6 7 8
3aJIaHUS
OtBeT B B A B -30 -1 -3/7 -

Kpurepuu ouenuBanus:
OueHka «OTIMYHO» BBICTaBIAeTCS CTyAeHTYy 3a 90 — 100 % mnpaBHIIbHBIX
OTBETOB.
OneHka «XOpOIIO» BBICTABISIETCS CTYAEHTY 3a 75 — 89 % mpaBHIIbHBIX
OTBETOB.
OueHka «yIOBIETBOPUTENILHO» BBICTaBIAETCS cTyAeHTy 3a 50 — 74 %
NpaBUJIbHBIX OTBETOB;
OueHka «HEYJIOBIETBOPUTEIIBHO» BBICTABISIETCS CTYIEHTY 3a MeHee 50 %
MPAaBUWIbHBIX OTBETOB.
Kpurepuu onieHnBaHus 1Uisl IPEACTABICHHBIX 3aJaHUN:
— omeHka «5»: 11 — 12 6anos;
— omeHka «4»: 9 — 10 6anos;
— oreHka «3»: 6 — 8 0aIoB;
— oneHka «2»: 0 — 5 6anos.
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@oH TECTOBLIX 3aJaHUU
10 AU CHUIIIINHEC «MaTGMaTI/IKa»

Paznea 1. IloBTOpeHue Kypca MaTeMaTHKM OCHOBHOM HIKOJIbI
Tema 1.3. YpaBHeHus u HepaBeHCTBa. CucTeMbl yPABHEHHII M HEPABEHCTB

1. Yucno 6 siBnsieTcs KOPHEM YPAaBHEHHUS:

1) Xx+8=x+T7; 2) 2—x=X-2; 3) 1+i:i+1;
X+6 X-6

2

4) X ;GX:x—G; 5) 6x-1=0.

2. Haiinure konuuecTBo KOpHEH ypaBHeHHs 4-(5x+1)=5x+1.

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

3. Haiinure Hanbonpimii KopeHb ypaBHeHHUs 5(3x—6)(12x—4)=0.

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

4. KBagpaTHbIM ypaBHEHUEM SIBIISICTCS:

1) 4x* —x*-9x=0; 3) 2x-1=0; 5) (2x-15)* = 4x?,

2) 3x*+2x-8=0; 4) x+2y=3;

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

5. Haligure MoTyIib pa3HOCTH KOPHEH ypaBHEHUS: X° = —§+0,5.

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

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

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

7. Haligute pa3HOCTb CyMMBI M IPOU3BEACHUSI KOPHEH ypaBHEHHS X° —X—3=0.
1) 4; 2) 5; 3) -4; 4) 14; 5) 11.

8. MeHbIINI KOPEHb YPAaBHEHHS X* +8X+5=0 MPUHAIICKHUT IPOMEKYTKY:

1) (-9;-8); 2) (-7;-6); 3) (-8;-7); 4) (-5;—4); 5) (-6;-5).
9. BeiuuciuTe pasHOCTh MEKAY OOJBIIMM K MEHBIIMM KOPHSIMH YPaBHEHUS
—x?>+0,1=0,9x.

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

1) 45 2) 45; 3) -9; 4) —48; 5) 9.



OTBeThI:

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 TpUroHOMeTpUH. TpUroHOMeTpUYECKHE (PYHKIUH

Tema 2.6. IIpeoOpa3oBanue rpapkoB TPUTOHOMETPHYECKUX (PYHKIMI
Bapuanm Nel

1.I'paduk kaxoil pyHKIMU U300pakeH Ha

pUCYHKE?

1) y=sinx

2) y=—CosX

3) y=-sinx

4) y=C0SX
2.I'paduk xakoi QyHKIUU U300pakeH Ha
pucyHke?

1) Yy=2cosx

2) Yy=2sinx

1
3) vy 5 COS X
4) y=-2sinx

3.I'padux kakoi PpyHKIUU U300paKeH 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

S5.I'paduk xakoit QyHKuuMM n300pakeH Ha
pucyske?
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1
1 =—CO0SX
) ¥=3
2) y=-2sinx
1.
3 =—sInX
) ¥=73
4) y=- %cos X
6.I'paduk kakoit pyHKIIMK N300pakeH HAa pUCYHKE?
1) Yy=-C0s2X
. X
2 =2sIn—
)y 5
3) y=- Zcosg
4) y=sin2x

1 N
1 =——COSX
) Y >
1.
2 =—SIn X
)y >
3 y=-2sinx
1
4 =—COS X
) y 2 EXINE SO SO S

8.I'paduk kakoit pyHKIIMU U300pakeH Ha
pucyHke?

1) y=2sinx+1

2) y=2cosx-1

3) y=cos(2x)+1

4) y=2sinx
9. TI'padpux xakoil (QyHKIIMUM u300paxeH Ha
pucyHke?

1) y=sinXx

2) y= Cos(x + zj
2

3) y=sin(x+£j
2

4) y=—COSX
10.I'padux kakoil PyHKIIMU N300pakeH Ha
pucyske?

1) Yy=2cosx
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2) yz—%cosx

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

1.I'padux kakoi PyHKIIMM HM300pakeH Ha
pUCYHKE?

1) y=sinx

2) y=C0sX

3) y=-sinx

4) y=—COSX

2.I'paduk kakoil GyHKIMK H300paxKeH Ha
pucyHke?

1) y=-2sinXx
2) y=2c0sX
3) y=2sinx

1
4 =——C0SX
)y 5

3.I'paduk kakoi pyHKIMK H300pakeH Ha
pucyHke?

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

4.I'paduk Kakoi QPyHKIUU U300paKEH Ha
pucyHke?

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

5.I'paduk kakoit GyHKIIMK N300paKEH HA PUCYHKE?

1) y:—%sinx

2) y:%sinx
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3) y:%cosx

4) y=-2C0SX
6.I'paduk xakoil pyHKIMH U300pakeH Ha
pucyske?

1) y=2sinx

2) y=-2sinx

1
3) y= > COS X
4) y=2C0SX

7.I'paduk kakoil pyHKIMU N300paKeH Ha
pucyHke?

1) Yy=-2c0sXx
X
2 =C0S—
) y=cos
1.
==SIn X
3) y=3
4) y=sin2x
8. I'paduk kakoii GpyHKIIMK N300pakeH Ha
pucyHke?
1) y=cosx -1
2) y=-sinx+1
3) y= % cosx+1

4) y=-sin(2x)-1

9. I'paduk xakoit GyHKIIMU U300paKeH Ha
pucyHke?
1) y=-sinx

2) y= cos(Z - xj
2

3) y=sin(%—xj

4) y=—COsX
10.I'pacduk kakoi PyHKIIMK N300pakeH Ha pUCYHKE?

1) y:%cosx
2) Y =C0s2X
_sin X
3) y—sm2
4) y=-2sinx
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OT1BeTBI:

Nen/n 1 2 3 4 5 6

BapuaHTt

1 3 1 4 2 1 2 4 1 2
2 4 3 2 3 2 4 4 2 4

Tema 2.9. IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHUS

1. Pemure ypaBHEHNE
1) g +7k, keZ

2) 27k, keZ
2. Pemnte ypaBHEHHUE
1) 27k, keZ

2) % + 7k, keZ
3. Pemure ypaBHEHNE
]_) nk, keZ

2) 21k, ke Z
4. Pemure ypaBHEHHE
1) 27k, keZ

2) %+7rk, keZ

5. Pemnre ypaBHeHUE

1) nk, keZ

2) (-1 Tk, keZ

6. Pemure ypaBHEHNE

1) i%+4nk, kez

Bapuanm Nel
—2cos x=0.
3) g+2nk, keZ
4) nn+2nk, kezZ
3sinx-3=0.
3) 7k keZ
4) %+2ﬁk, kez
9cos x—9=0.
3) g+2nk, kez
4) n+ 21k, keZ
7-6sinx=7.
3) 7k, keZ
VA
4) E+2ﬂk’ keZ
sin2x=1.
3) %mk, kez
4) n—zk, keZ
sin 2x=0,5.
3) i%+nk, kez

) (-1)*E+ink kez

12 2
7. Pemiure ypaBHEHUE

2cosx—1=0.

4)
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1) §+2nk kez 3) (-1 +nk kez

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

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

1) 56n+27ck keZ 3) 23n+275k keZ

2) g+amk keZ 4) (—1)"+1§+nk, kez

9. Pemure ypaBuenue 2SN X —\2=0.

1) i§+2nk, kez 3) (-1 +2nk kez

2) (—1)"§+nk, kez 4) %mk kez

10. Pemure ypaBHEHHE (o5 % - % :

1) +Z+ank keZ 3) +Trdnk keZ

2) (-1)k 5 +2nk, kez 4) (—1)k+1g+2nk, kez
Bapuanm No2

1. Pemure ypaBHEHHE  3sin x =0.

1) =k, kez 3) §+2nk, keZ

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

2. Pemute ypaBHEHUE 4cosx+4=0.

1) 27k, keZ 3) #z+27k, keZ

2) %+7rk,kez 4) 7k, kez

3. Pemure ypaBHEHUE 6 + 6sin x=0.

1) —§+2nk, keZz 3) nk, keZ

2) 2k, ke Z 4) §+Ttk, keZ

4. Pemiure ypaBHEHHE —9cosx+4=4.

1) 27k, keZ 3) 7k keZ

2) %+7rk, keZ 4) %+27Tk, keZ

5. Pemmre ypaBHeHuUE  sin %x =-1.

1) 6k, keZ 3) L6k keZ

2) (-1)* Lok, kez 4) -Si6mk, kez

6. Pemnte ypaBHEHUE  sin 2x=-0,5.
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1) i%+4nk, kezZ 3) i%+nk,kez

2) (—1)k+11"2+2nk kez 4) (—1)k+1§+2nk,kez

7. Pemute ypaBHenue 2sinx—1=0.

1) (—1)k£+2nk, keZ 3) (—1)k%+nk, kez

2) (1) +7tk kez 4) i%+2nk, kez

8. Pemnre ypaBHeHHe 2sinx—~/3=0.

1) (-1) +7tk keZ 3) i§+2nk, kez

2) (—1)"%+nk, kez 4) *g+amk kez

9. Pemute ypaBHEHHE  2sinx +~/2 =0.

1) +SI+2nk, kez 3) (-D*E+2nk, kez

2) (-1 %mk, kez 4) (—1)k+1%+nk, keZ

10. Pemnre ypaBHEHHE  cog % X = % :

1) ig+4nk, keZ 3) 3§+4nk keZ

2) (-1)¥ +2nk kez 4) (—1)k+l%+2nk, keZ
OTBeThbI:

Ne mm |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

Pa3znea 3. Crenenn u kopuu. CrenenHass pyHkuus
Tema 3.2. CtenenHble yHKINHU, UX CBOWCTBA U rPapuKu

1. Kakoe 3HaueHue npuHuMaet oopatHast QyHKIUs Ipu X = 6 K QyHKIHUH Yy = 2X -

4.

a) S
0) -5
B) 11

2. Ilpsimast, paccTostHUE OT TOYeK rpaduka GyHKIUU JO KOTOPOU CTPEMUTCS K
HYJIIO TIPU X cTpeMsIIeMcsi K 06CKOHEYHOCTH. To ecTh 3TO IpsiMasi, K KOTOPOil

rpaduk GpyHKIIMH OECKOHEYHO MPUOIIKACTCS, HO TIPU STOM HE IEPECeKaeT:

a) OucuMIToTa
0) acumnToTa
B) CUMITOTA
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3. SIBnsieTcss MOHOTOHHO BO3PACTAIOIIEH PYHKIIMS:
a) y=\x

0) y=x?

B) y=-1/x?

4. SIBnsieTcss MOHOTOHHO BO3pacTaroe GyHKIUS:
a) y=2x°

0) y=x?

B) y=-1/x2

5. Kakast u3 nanHbIx GyHKIMI OrpaHUYeHa CHUY:
a) y=3/x

0) y=2x°

B) y=Xx2

6. Kakas n3 naHHbIX (PyHKIMI OrpaHUYEHA CHU3Y:
a) y=3/x

6) y=Vx

B) y=2x°

7. SIBnsieTcst TM MOHOTOHHOCTh (DYHKITUH 00s13aTEIbHBIM YCIOBHEM €€
00paTUMOCTH

a) HeT

0) 3aBUCHUT OT YCJIOBHS 3a]]a4H

B) J1a

8. HeoOpatumoii siBnsieTcs 3Ta QyHKLIUA:

a) y=x?

0) y=5x+2

B) 00a BapuaHTa BEpPHBI

') HET BEpHOTO OTBETA

9. Heobpatumoii siBnsieTcs 3Ta QyHKIIUS:

a) y=x°

0) y=x>

B) 00a BapruaHTa BEPHBI

') HET BEpPHOTO OTBETA

10. ITocTaBsTe B COOTBETCTBHUE (PYHKITMIO U €€ BUJI (U€THASI, HEUETHAS,
uaauddepenTHasn): y=2x°

a) unauddepeHTHas

0) HeueTHas

B) UeTHAas

11. TlocTaBbTe B COOTBETCTBHE (DYHKIUIO U €€ BU (YETHAS, HEUYETHA,
unauddepentrasn): y=3/x

a) unaudepeHTHas

0) HedeTHas

B) UETHAas

12. TlocTaBsTe B COOTBETCTBHE (DYHKITMIO U €€ BU]I (UETHASI, HEUETHA,
nHIudPepenTHas): y=x>

a) uaaugepeHTHas
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0) HeyeTHas

B) YeTHas

13. IlocTaBbTe B COOTBETCTBHE (PYHKIIMIO U €€ BUJI (U€THAsI, HEUETHAS,
naauddepentras): y=\x

a) uaaudpepeHTHas

0) HeueTHas

B) YeTHas

14. TlocTaBbTe B COOTBETCTBHE (PYHKIIMIO U €€ BU (YETHASI, HEUETHa,
uaanddepentHas): y=(x+3)-2

a) uaaugepeHTHas

0) HEeyeTHas

B) YeTHas

15. Yxaxute QpyHKUINIO, 0OpAaTHYIO K PYHKIUU y = 5X + 2:

a)y=0,2 (x-2)

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

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

16. Yxaxxute uctunHoe yrepxaenue. Eciam g(x) — ¢dyHkius, oOpaTHas K
bynkuuu f(x), To u f(x) — dbynkums, odparHas K g(X), Ipu ITOM:

a) o0yacTh onpenesieHrus 00paTHOM GYHKIIMU COBIATACT C 00JIACThIO ONPEIEICHUS
UCXOJTHOM (PyHKIIUU

0) obnacTh onpeesieHus: oOpaTHOM (PYHKIIMU COBMAAAET CO MHOKECTBOM
3HAYEHUN UCXOJTHON QyHKUIUU

B) MHO>KECTBO 3HAYE€HHI 00paTHON ()YHKLIMH COBIAJAET CO MHOKECTBOM
3HAYEHUN UCXOJTHON QYyHKUIUU

17. Ykaxute uctuaHoe yrepxaenue. Eciam g(x) — ¢pyHkuus, oOpaTHas K
¢bynkunu f(x), To u f(x) — hynkums, odparnas K g(X), Mpu 3TOM:

a) o0yacTh onpenesieHrs 00paTHOi GYHKIIMK COBMAACT C 00JIACThIO OTPEICICHUS
UCXOJTHOM (yHKITUN

0) MHOXECTBO 3HAYCHHUI 00paTHON (DYHKIIMH COBIMAIaeT ¢ 00JACTHIO ONPEICTICHUS
UCXOJTHON (yHKITUN

B) MHOXXECTBO 3HAYCHHI 00paTHON ()YHKIIMM COBIAAET CO MHOKXECTBOM
3HAYEHUN UCXOJIHON QYHKIIUU

18. CrenenHas QpyHKUUS SABISETCS YACTHBIM CITy4aeM:

a) OJTHOWICHA

0) MHOTOUJIeHa

B) 3aBHCHUT OT YCJIOBHSI 33141

19. Ha mpakTuke moka3aTesb CTENEHH! MOYTH BCET/Ia SBIISETCS:

a) IPOOHBIM YHCIIOM

0) ppalMOHAJIbHbIE YKCTIa

B) PAIlIOHAILHBIM YHCIIOM

20. Ha npakTuke nokaszaTeib CTENEHU MOYTH BCETA SIBIISIETCS:

a) TpOOHBIM YHCIIOM

0) 1eIBIM YUCTIOM

B) UppalMOHAIbHbIE Yncia
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21. Jlyig nensIX MOJIOKHUTENBHBIX TIOKa3aTesIel a CTENCHHYIO (PYHKITUIO MOYKHO
paccMaTpuBaTh:

a) Ha BCEU YMCIIOBOM IPsSMOM

0) Ha YacTH YHCIIOBOM MIPSIMOM

B) 3aBHCHUT OT yCJIOBUSA 3a/1a4u

22. I'pacduku cTeneHHOM PYHKIIMU MPU HATYpaJIbHOM TOKa3aTene n > 1
Ha3bIBAIOTCSL:

a) runepooIaMu MoOpsiKa n

0) nmapabonamu nopsaka n

B) rpadukaMu QyHKIUH

23. Ecnu mokazatens crenenHor Gpyaknun y = XP paBeH Hymo, p = 0, To
cTerneHHas GyHKIUS onpeiesieHa 11 BceX X # 0 U sBJISIeTCSl TOCTOSTHHOM, paBHOM
eIMHUIIE, TaK JIN ITO:

a) HeT

0) na

B) 3aBUCHUT OT yCIJIOBHUSA 3a/1a4u

24. Oynknus Buaa: y = X" Ha3bIBAETCS CTETIEHHOW (PYHKIIHMEH C ... IOKa3aTeleM.
a) YHCJIOBBIM

0) HaTypaJbHBIM

B) 3aMCTBOBaHHBIM

25. O6nacth onpeneneHus QyHKIUH Y =X

2) E(f) ye[0; +o0)

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

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

26. O6nacth 3Ha4eHns QYHKIUH Y =X

a) E(f) y€[0; +0)

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

B) D(£)=(0; +o0)

27. Ecnu n>2 u mpou3BOJIbHOE YETHOE HATypalibHOE uncio (n=4, 6, 8,... .), To
crenenHas QyHKIUS 00Ia1aeT TEMH %Ke CBOMCTBAMH, 9TO M (PyHKIHMS y=X° U
rpaduk (yHKIMHA HAIIOMUHAET NMapadoTy, TaK JIk 3TO:

a) HET

0) na

B) 3aBHCHUT OT yCIJIOBHUS 33/1a4n

28. Ecnu n>3 u npou3BOJIbHOE HEUETHOE HaTypasibHOe uncio (n=5, 7, 9,... .), To
crenennas GpyHKIUs 00IagaeT TEMH Ke CBOMCTBAMH, UTO ¥ GYHKIHUS y=X° 1
rpaduk GyHKIIMKA HATOMUHAET KYOU4YEeCKyro apaboiy, Tak Ju 3TO:

a) HET

0) na

B) 3aBHCHUT OT YCJIOBHSI 33141

29. Crenennas pyHkuus — 310 QyHKIUSA BUaa y = XP, rae p — 3aaHHOe
JEHCTBUTENLHOE YUCIIO, TaK JIU 3TO:

a) HET
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0) na

B) 3aBHCHUT OT YCJIOBHSI 33141

30. O6nacTs onpeseneHus GyHKIUU y=XX — 001aCTh BCeX JAeHCTBUTENbHBIX
qHCe, TaK JIU 3TO:

a) HET

0) na

B) 3aBHCHUT OT YCJIOBHSI 33141

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

OTtBeT §) B a a a §) 3] §) B 0

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

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

Tema 3.5. PerieHne HppaunoHaJIbHbIX YPaBHEHHH H HEPABEHCTB
1. Haiinmure kopeHs ypaBHeHus: vV X—2=0

a) 38

0) 16

B) 22

2. Haiimure xopens ypaBHeHus: V36—4x=2

a) 12

0) 8

B) 14
3QHaﬁﬂMTeKopeHLypaBHeHHﬂ:¢X—
a) 12

0) 18

B) 14
4QHaﬁaHTeKopeHLypaBHeHHﬂ:¢X+9=5

a) 116

0) 88

B) 94

5. Pemmre ypaBaenue: ¥ —21—10x=—x

Ecin ypaBHEeHHE MMeeT OOJIBITIC OJHOTO KOPHS, B OTBETE 3aIUITUTE OOJIBITHI 13
KOpPHEW:

a)3

o

=2
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0)5
B) -3
6. Pemure ypaBaenue: v —24—10x=—x
Eciu ypaBHeHHE UMeeT OOJIbIIIE OJJHOTO KOPHS, B OTBETE 3alUIINTE MECHBIIHIA U3
KOpPHEW:
a) 6
0) -6
B) -12
6
7. Pewunre ypaBHeHue: & —19
Eciu ypaBHeHHE UMeeT OOJIbIIIE OJJHOTO KOPHS, B OTBETE 3aMUIINTE MEHBIIHIA U3
KOpHEM:
a) -15
0)5
B) -9

8 _

—=1

8. Pemnte ypaBHeHue: X —8

Ecnu ypaBHeHue uMeeT 00JIblie OJTHOTO KOPHS, B OTBETE 3aIUIIUTE OOJIBIINN U3
KOpHEM.

a) 4

0) -4

B) 8

9. Pemmre ypaBHeHHe: ¥ X+2=X

Ecnu ypaBHeHre nMeeT OOJIbIIe OJTHOTO KOPHS, B OTBETE 3AITUIIINTE MCHBIIIHHA U3
KOpHEU:

a) 4

0) -2

B) 2

10. UppannoHanbHBIMHA HAa3bIBAIOTCS YPABHEHUS, B KOTOPBIX MTEPEMEHHAS
COJIEP>KUTCS O] 3HAKOM KOPHS, TaK JIU 3TO:

a) na

0) HEeT

B) OTYACTH

11. UppannoHanbHOE ypaBHEHUE, KaK IMPABHUIIO, CBOJIUTCS K PABHOCHUILHOM
CUCTEME, COJIepIKaIllell ypaBHCHHS M HEPABEHCTBA, TaK JIH JTO:

a) na

0) HEeT

B) 3aBHCHT OT yCIJIOBHUS 3a/1a9n

12. UppannoHanbHbIC YpaBHEHUS MOTYT OBITh TAaK)KE PEIICHBI ITyTEM BO3BEICHUS
o0erx JacTell ypaBHEHUS B HATypaIbHYIO CTEMEHb, TaK JIU 3TO:

a) na

0) HEeT

B) 3aBHCHUT OT yCIJIOBHUS 33/1a91
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13. Tlpu BO3BEICHNH YPABHEHUS B CTENIEHb MOTYT MOSIBUTHCS IOCTOPOHHUE KOPHHU.
[ToaTomMy HEOOXOAUMOM YaCThIO PELICHUS] UPPALIMOHAIIBHOTO YPaBHEHUS SIBIISIETCS
IPOBEPKA, TAK JIU 3TO:

a) na

0) HEeT

B) 3aBUCHUT OT YCJIOBHSI 3a/1a4u

14. OiuH U3 METOJ0B pEIICHUs UPPALMOHATIBHBIX YPaBHEHUM:

a) METOJI BBEJICHUS CTaphIX IEPEMEHHBIX

0) MeTO/ BBEJEHUS HOBBIX IEPEMEHHBIX

B) METOJ] BBEJCHHSI HOBBIX IEPEMEHHBIX

15. OauH U3 METOI0B PELICHHS] HPPALIMOHAIIBHBIX YPaBHEHUM:

a) Mepexo]l K paBHOCUJIBHOW cUCTEME (B 3TOM Cllydae MPOBEPKa HE HY>KHA)

0) MeTO/ BBEJEHUS CTapbIX MEPEMEHHBIX

B) METOJ] BO3BECHUS 00€UX YacTell ypaBHEHUsI B pa3HbIC CTEIIEHU

16. OiuH U3 METOJI0B pEIICHNs UPPALMOHAIIBHBIX YPaBHEHUI:

a) METOJ1 BO3BEJICHUS 00ENX YacTel ypaBHEHUS B Pa3HbIE CTEIICHU

0) MeTo1 BO3BEACHMsI 00€HUX YacTell ypaBHEHUS B OJJHY U TY K€ CTEIEHb

B) METOJ] BBEJCHHSI HOBbIX IEPEMEHHBIX

17. TIpaBHIBHO PELINTE: +3 - ¥ =~ - 5x - 2

a) l

0) 4

B) -1

18. [IpaBuiIbHO pemmTe: 3% +7 = x =7

a)-14

0) 14

B) 28

19. IlpaBunbHO pemure: +x - 2 + J10-x = 4

a) 12

0) -6

B) 6

20. AnreOpandeckoe ypaBHEHHE HA3BIBACTCS UPPAIIMOHATIBHBIM, €CJIA OHO
COJICP>KUT IMEPEMEHHBIE TI0]T 3HAKOM KOPHSI HJIK B OCHOBE CTECTICHH C IPOOHBIM
MoKasaTelsieM, TaK JIM 3TO:

a) HET

0) na

B) OTYACTH

21. Kakoe u3 epeurCcaCHHBIX YUCEI SIBIISICTCS HPPAIMOHABHBIM:

a) 1/2

0) 0

B) V5

22. Kak Ha3bIBaeTCsl ypaBHEHUE, COAECPIKAILIECE HEU3BECTHOE B OMPEICIICHHOM
JTpOOHOM CTETICHHU:

a) pallMOHAILHOE
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0) uppalroHalbHOE

B) IpoOHOE

23. YpaBHeHUE Ha3bIBaETCA anreOpandeckuM, eCiii 00e ero 4acTu — ...
BBIPAKEHUS:

a) MaTeMaTH4eCKHe

0) paBHO3HAYHBIE

B) ajareOpanyiecKkue

24. O6nactp nonycTuMbIX 3HaueHui (cokpaménno O/13) ypaBHeHuUs ecTh
MHOKECTBO 3HAYCHHH MEPEMEHHOM, TIPH KOTOPBIX 00€ YaCTH TAaHHOTO YPaBHEHUS
UMEIOT CMBICJ, TaK JIH 3TO:

a) HeT

0) ma

B) OTYACTH

25. B GosbIIMHCTBE cUTyalui cnenuaibHo uckath OJ13:

a) HE HYKHO UCKaTh

0) HY>KHO UCKaTh

B) I10 KEJIAHUIO

26. OCHOBHOI METOJ PELICHHS UPPALMOHAIBHBIX YPABHEHHIA:

a) METOJ] yTPOCHHUS paJiiKaiia

0) METOJT yABOCHUS pajrKaia

B) METOJ] yeAMHEHUE paJuKalia

27. llpu pemieHnn uppauroOHAIIBHOTO YPABHEHHUS C PAAUKAIOM HEUYETHOU CTEIICHU
BO3BE/ICHUE B HEYETHYIO CTEIEHb ITPaBOM U JICBOM YacCTH ypaBHEHUS BCeraa
MIPUBOJUT K PABHOCWJILHOMY YPaBHEHUIO U MOTEPS KOPHEH WIIM UX PUOOPETEHUS
MPOUCXOJIUTh HE MOXKET, TaK JIU 3TO:

a) na

0) HEeT

B) OTYACTH

OTBeThI:

Homep |1 2 3 4 5 6 7 8 9

BOIIPOCa

OTtBeT a 0 B a B 0 B a B

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

OTtBer a a a a B a o B o

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

OtBeT |B a B § B § a B a

Pasznea 4. IlokazareabHass QyHKUuUs
Tema 4.1. Iloka3zarenbHast pyHKIMS, €€ CBOHCTBA U rpaduk
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1.1/3% ... 1/31

a) >

0) <

B) =

2. B xakoii GpyHKIIMM IepeMeHHast MPECTaBIseT cO00 OCHOBAaHUE:
a)y=0,4*

0)y=x>

B)y = 3%

3. D(f) dyskmum y = (Y5)* =:

a) (0; )

0) (¥3; +o0)

B) (-00; + 0)

4. Kako#t mo3T counHm «Oy SKCITOHEHTE»:

a) bpun

0) Buiion

B) Kummnr

5. UTo HE OTHOCHUTCS K CBOWCTBAM (DyHKITUU:

a) 00J1acTh onpeneneHus

0) MOHOTOHHOCTb

B) BO3BEJICHHUE CTEIICHU B KBaJpat

6. Kak 00b19HO Ha3bIBAIOT QYHKIHIO y = X !

a) MOKa3aTeIbHOM

0) Mmoka3aTebHO-CTEIEHHOM

B) CTETICHHOM

7. Ckonbko KopHe# nmeet pyHkus 3* = -5:

a) 4

0) 5

B) HET KOpHEW

8. Kakoe apudmernyeckoe nelicTBUE C TTOKA3aTEISIMH CTCIICHIMH HY>KHO
BBITIOJIHUTD MPU YMHOXKEHUU CTEMEHE! ¢ OJITMHAKOBBIM OCHOBAHUEM:
a) CIIO’)KCHHE

0) nemeHue

B) BHIYUTAHUE

9. Uepes KakyIo TOUKY IMPOXOIAT BCE IKCITOHCHTHI:

a) (0; -1)
6) (-1, 1)
B) (0; 1)
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10. I'padpux xKakoi mokazaTelbHON (PYHKIIMM U300paXKeH HA KapTUHKE:

..... X
a)y=0,5"1
0)y=2*
B) y = 63x
11. (%) ... L:
a) <
0) >
B) =
12. Kakas u3 QyHKIMI HE SIBISETCS OKA3aTeIbHOM:
a)y = (Vo)
0)y=4x+1
B) y = 2X

13. Kakumu cBolicTBamMu moka3ateibHasi QyHKIUS HEe 00J1a1aeT:
a) MpepbIBUCTA

0) orpaHn4eHa CHU3Y

B) HE ABJISIETCS HA YETHOW, HU HEUYETHOU

14. Yto siBisieTcst ocHOBaHWEM (PyHKIUU y = 4% — 1:

a) X

0)y

B) 4

15. Kakoli 3HaK CpaBHEHHS CTaBUTCSA MexXIy QpyHKuusamu 4> 1y 163*2
a) >

0) <

B) =

16. C nomotibto hopMyJibl KAKOTO MaTEMaTUKa MOXKHO ONPEETUTh
MOKa3aTeNbHYIO (DYHKIINIO KOMIUIEKCHOTO apryMeHTa:

a) Anana Trropunra

0) Jleonapaa Diinepa

B) Anpu Ilyankape

17. Yepes kakyro TOUKy mpoxoaut rpaduk Gyukmuu y = (3)*

a) (-1; 3)

6) (0; 3)

B) (0; 1)

18. Uto siBisiercs rpadukom QpyHkium y = a*, a > 1:

a) runepOoa
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0) DKCIIOHEHTA

B) IIpsiMast

19. Yemy paBen x B ypasHenuu 2* 1 = (14):

a) -4

0) 6

B)2

20. IIpu kako# crereHu OyJeT BEpHO paBeHCTBO B BhipakeHuu 10* = 100:
a) 2

0) 4

B) 3

21. 77 =

a) 49

0) 14

B) 21

22. Kakue KoOopAMHATHI UMEET ToYKa rnepecedcHus GyHkumid y = (Y2)* = 1/32:
a) (-1; 1/32)

0) (5; 1/32)

B) (Y2; 1/32)

23. YeMy paBHO MHOXECTBO 3HaueHui Qynkuun y = 3%X*1 - 3:

a) (1; 3)
6) (-3; 1)
B) (-3; + )
24. I'pacduk kakoi pyHKIMM U300paxKeH Ha KapTHUHKE:
y
9+ .
84
74
64
54
4}
3} 4
24
e "
55 a0 T 53 x
a)y=x+9
0)y=3"
B)y=-2+3

25. ®ynkus, 3anannas opmynoit y = a¥, rne a > 0, a # 1, Ha3pIBaeTCH:
a) morapuMuIeCcKou

0) TPUTOHOMETPUIECCKON

B) [TOKA3aTEJIbHOU

26. Yemy paBHa 00s1acTh 3HaUCHUN QYHKIUU y = -2

a) (-1, 1)

X
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6) (0; + o)

B) (0; — o)

27. Kakas u3 QyHKIIMH SIBJsSETCS MOKa3aTeIbHOM:

a) 1,2%

0)2x —7

B) X — 3

28. B Touke ¢ KaKuMHU MMOKa3aTessIMu TiepecekaroTcst pyHKuuu 3* u 4 — X:
a) (-1; 3)

6) (-1; -3)

B) (1;3)

29. ®ynkuto Buaa y=a*, rae a>0, a#l, X — 1000e 4ucio, Ha3bIBaIOT:

a) MOKa3aTeIbHOMN

0) cTeneHHas

B) JiorapupmMuyecKas

30. O6nacte onpeneneHus nokazarenbHon ¢pynkuuu: D (y)=R — MHOXECTBO Bcex
JEUCTBUTENBHBIX YUCEI, TaK JIU ATO:

a) HeT

0) na

B) 3aBHCHT OT yCJIOBHH 3aJ1auu

OTBeThI:

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

OtBer |a § B a B § B a B §
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa

OtBer |a o a B a o B § B §
Homep |21 22 23 24 25 26 27 28 29 30
BOIpOCa

OtBer |a § B § B § a B a §

Tema 4.2. Pemenne noka3atejibHbIX YPAaBHEHUIl U HEPABEHCTB

1. Kak 6yner Beirmsinets ypaBaenue 100 — 11 x 10+ 10 = 0 mociie BBeneHUsI
HOBOW NEPEMEHHOM:

a)y?-11y+10=0

6) 10y+11=0

B)y+11=0

2. ITokazarenbHas GyHKIHS HE MOXKET OBITh OTPUIIATETHHOM, TAaK JIU 3TO:

a) HET

0) na

B) 3aBUCHUT OT ypaBHEHUS
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3. CKkonbKO KOpHEH UMeeT ypaBHEeHue 6 = -4:

a)2

0) 1

B) HET KOpHEM

4. TlokazarenbHON (PYHKIIMU B YPaBHEHUU MOTYT OBITh JIIOOBIE APYTHe
MaTeMaTU4YeCKHe KOHCTPYKIIUU — TPUTOHOMETpUYECKUE (DYHKIINH, TOTapudMBbl,
KOpHH, IpoOU U T.J, TaK JI1 ITO:

a) na

0) HeT

B) 3aBUCHUT OT YpPaBHEHUS

5. 256 =:

a) 4°

0) 43

B) 44

6. OHUM U3 METOJIOB PEIIEHUs TTOKA3aTeIbHBIX YPAaBHEHUN SIBIIIETCS METO/I;
a) UHTETPUPOBAHMUSI

0) JorapudMupoBaHUs

B) UHJICKCAIIUU

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

a)2

0) 4

B) 1

8. OuH 13 BUJIOB MOKA3aTEIIbHBIX YPABHECHUI:

a) YpaBHEHUs, COCTOSIIUE U3 MOKa3aTeIbHBIX (PYHKIIUMA C OJJTHUM OCHOBaHUEM
0) ypaBHEHUSI TJIaBHOM CTENICHU

B) YpaBHEHUsI OCHOBHOU CTENEHU

9. Kakyto crenenp Oyier UMeTh 9YUCiIo 3, 4TOObI B OTBETE MOJTYUYUIIOCH \3:
a) V3

0) 2

B) /2

10. OauH 13 BUIOB MOKA3aTEJIbHBIX YPABHEHMIA:

a) ypaBHEHUS MEPBOTO MOPAJIKA

0) ypaBHEHUSI, COCTOSIIINE U3 TTOKA3aTEIbHBIX (PYHKIUH C pa3HBIMA OCHOBAHUSIMU
B) YpaBHEHUSI OCHOBHOTO TOPSIAKA

11. 7% =;

a)l

0)0

B) 2

12. OauH 13 METOIOB PEIICHUS MOKA3aTEIbHBIX YPABHEHUH:

a) BBEJICHUE HOBBIX 3HAUCHUN

0) BBEICHHE HOBBIX MPSIMBIX

B) BBEJICHUE HOBBIX YHCEI

13. Yemy paBeH X B IOKa3aTeabHOM ypaBHeHuH 5% *2 = 125;
a) 0,25
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6) 4

B) 1

14. IIpu pemieHnn MOKa3aTeIbHbIX YPABHEHUN UCIIOIB3YIOT ... OCHOBHBIX METOJA!
a)3

0) 4

B) 2

15. Kakast u3 QyHKIIM sIBAsSETCS MOKa3aTEIbHOM:

a)y = (0,4)*

0)y=3x—1

B) y = sin2x

16. YpaBHEeHUS1, B KOTOPBIX HEM3BECTHOE COJICPAKUTCS B TIOKA3ATENE CTEIICHU:
a) UppalMOHAJIbHbBIE

0) moka3aTebHbIC

B) Jlorapu(pMUYeCcKre

17. Yemy paBen kopeHb ypaBHenus 21—+ = 32:

a)2

0)0

B) -1

18. Yemy paBeH X B ypaBHeHuu 33 —3 = 27:

a) 4

0)2

B) 1

19. Kak OyaeT BoITseTh unciio 49 B BUjE CTENEHU C IPOOHBIM OCHOBAHUEM:
a) (1/49)?

0) (2/7)>

B) (1/7)?

20. (&)2 =:

a) 16

0) 64

B) 1/16

21. U3 xako#t ctpanbl MmaTemMaTuk ko6 bepHysmm:

a) llIBeiitiapus

0) IlIBenms

B) HopBerus

22. Kak pemaercst ypaBHEHUE, €CJIA OJIHA U3 €T0 YaCTEeH COAEPKUT
anreOpanyecKyro CyMMY C OJIMHAKOBBIMA OCHOBAHUSIMU:

a) MyTeM MpeBpaIieHus B IECATUUHBIE 1POOHU

0) ¢ MOMOIIBIO PA3JIOKEHUS HA MHOKUTEIN

B) C MIOMOIIIBIO CIOKEHHUS CTCIICHEH

23. C moMoIIpI0 Kakoro apu(pMeTHuecKoro NeUCTBHS PEIIaeTcsl ypaBHEHUE 3% =
2%

a) YMHOKECHHE

0) cioxxeHue

B) JIEJICHUE
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24. Kakoit Buj IpUMET MOKazareabHoe ypaBHeHue 4* < 0,125 B nmporiecce
npeoOpa3oBaHus:

a) 27%>0,125°

6) 22x < 2-3

B) 4% < 23

25. Kakux BUI0B [TOKa3aTEIbHBIX YPABHEHUI HE ObIBACT:

a) ypaBHEHUM, KOTOPBIE PEIIAIOTCSI BBIHECEHUEM OOLIET0 MHOXKUTENS 32 CKOOKY
0) ypaBHEHUH, KOTOPBIE PEHIAIOTCA MIEPEXOJOM K OJTHOMY OCHOBaHUIO

B) YpaBHEHHI1, KOTOpPBIE PEIIAIOTCS IPEOOPa30BAHUEM YHCEI B OOBIUHBIE JPOOH
26. Kakoro meToj1a peleHus NoKa3aTeabHbIX YPaBHEHUI HE ObIBaET:

a) MPUHLMIIA PAaBEHCTBA MMOKa3aTeeH

0) MeToja IMoMCKa 001aCTH 3HaUYCHUH

B) rpaduueckoro Meroaa

27.5 %= . mpux=4:

a) 25

0)3

B) 7

28.9'+3'+ ... —36=0:

a) 1

0) 6

B) 2

29. Kak npencraButh B BUAe crenenu yucio 100:

a) 102

6) 10%

B) 502

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

a) 4

0) 2

B) 3

OT1BeThI:

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

OtBer a §) B a B §) B a B §)

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

OTtBeT a 3] a B a 0 B 0 B 3]

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

OtBer a §) B §) B §) a B a §)
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Pasznea S. Jlorapugmel. JJorapupmuyeckas pyHkuus
Tema 5.1. Jlorapudpm uncia. CpoiicTsa jorapugmon
1. peoGpasyiire norapudmmueckoe Boipaxenue /0973 - 10g37:
a) l
0) 11
B) 21
log, 81

2. Boiuuciure log, 2?:
a)3

] 1
6) 3
B) 2/3
3. IIpeoGpa3yiite norapu@mMuyueckoe BIPAKEHUE: 64l0gsv'3
a) 8
0)5
B) 3
4. Borancare: 1085 12 +10g; 3
a)2
0) 3
B) 5
5. TIpeoGpasyiite gorapudMuteckoe Boipakerue: 5°+/0952
a) 15
0) 25
B) 250
6. Beraucsure: 427108110
a) 16
0) 160
B) -84

log;18

7. Ipeo6pasyiite norapudmudeckoe Boipaxenue: 2 + 10G32
a)3
0) 7
B) 1
8. Borncmare: (90; 01 —log, 16
a) -6
0) 1
B) 16
9. IIpeobpasyiite norapupmuueckoe Boipaxenue: (1-/09212 )(1-fogg12 )
a)2
0) 6
B) 1
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logs 81 +log, ()

10. Beruucaure: 64
a) 4

0) 1

B) -1

11. IpeoGpasyiite torapudmuueckoe BeipaxeHue; 36095
a) 25

0) 36

B) 11

I p—
12. IIpousBeauTe BIYKUCIICHUE: log,, V12°
a) 2/3
0) 3/4
B) 3
log;13

13. TIpeo6pasyiite norapudmuueckoe Boipakenue; /094913
a) 0,5

0)2

B) 7

14. TIpou3BeTuTE BHUUCICHHE: 2 log; 6 —log; 4

a) -2

0)4

B) 2

15. TpeoGpasyiite norapudmudeckoe Boipaxerue: 090,55 20 — [0gg,s511
a)-1

6) 1.5

B) 1

log, (1
16. [Ipon3BeauTe BEIYUCIIEHUE: -
a) 6
0)3
B) 13
17. IIpeoOpa3yiiTe npeacTaBieHHOE JIOrapu(PMUUecKoe BbIpaKeHHUE:
logy,s4 + logs0, 2
a) 1,5
0) 2
B) -3

18. TIpousBeauTe BHIYUCICHUE:
a) 1/3

0) 2/3

B) 3/2

19. Ipeobpasyiite norapudmudeckoe Boipaxenue: (109216)(/0gs36)
a) 12

=1 n

)11 '—12"
025 (4=
1‘::2( 3)

3=

logg, 4+ log; V7
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0) -8

B) 8

20. ITpousBeauTe BEIYMCICHUE:
a) 94

0) 49

B) -4

5‘_:' log. 7

logs49

21. TIpeo6pasyiite mpeacTasnenHoe norapudmuaeckoe Boipaxenue: 10957
a)2
6) 7
B) -/
Eagé 10— Eagﬁﬂ

22. Haiigyre 3Ha4€HUE BBHIPAKECHUS: —10log;20

a) 1

6)-0,1

8) 0,1

23. TIpeobpasyiiTe NpeacTaBIEeHHOE JOrapu(GMHUIECKOE BEIPAKEHHE:
logs70 — logs14

a)5

6)9

B) 1

24. Haliiute 3Ha4€HUE BBIPAKECHUS: “
a) 11

0) 1

B) -1

25. IIpeoOpa3yiiTe npeacTaBIeHHOE JIOrapu(pMUUEeCcKOe BbIpaKEHUE:
logs0,3 — logs0, 1

a) 3

0)-1

B) 1

26. HaitnuTe 3Ha4Y€HNE BBIPAKECHUS:
a) 18

0) 81

B)-1,8

27. IlpeoOpa3yiiTe nmpeacTaBIeHHOE JIOTapru(PMUIECKOE BhIpaKEHHE:
logs0, 25 + logs100

a) 25

0) -2

B) 2

—10g-40) (1 — log40)

__.LI 045 3+10,510g,1

a0 12lng,Ja
28. HalinuTe 3HaYeHUE BBIPAIKCHUS: logyb b

a) l
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0) -1

B) 0

29. TIpeobpa3yiiTe MpeacTaBICHHOE JTOrapu(hMHUECKOE BBIPAKEHHUE:
loga0, 9 + logal0

a)2

0) -2

B) 1

30. Haiimure 3Ha4eHUe BBIpAXKEHUS: &
a) 14

0) 144

B) -14

2log. 12

OT1BeTBI:

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

OTtBeT a 0 a B a 3] B 3] B 3]

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

OtBer a §) B §) B 3] B B a 3]

Tema 5.3. Pemenne jiorapudgMuvdecKux ypaBHeHHH 1 HEPABEHCTB

1. OGnacthb onpeneneHus JorapuPpmMuueckort GyHKIIMU €CTh MHOXKECTBO
MOJIOKUTENBHBIX YHUCEN, TAK JIU 3TO:

a) HET

0) na

B) OTYACTH

2. Mex iy KakiMH YHCIIaMH YCTAaHOBJICHO PABEHCTBO B ypaBHeHHH logab=C:
a)aub

0)auc

B)a,buc

3. YUemy paBeH X B ypaBHeHUU logoX = 3:

a)9

0) 6

B) 8

4. Kak pacumdpossiBaercst On3 norapudma:

a) 00JacTh TOMYCTUMBIX 3HAYEHUM JIorapudma
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0) oO1uiee neiiCTBUTENbHOE 3HAUECHKE JIoTapupma

B) OJJHO3HAYHOCTb Jorapudma

5.1092 Xot x =loga(x +9) mpu x = ...:

a) 6

0)3

B) 10

6. JlorapudmMudeckoe HepaBEHCTBO — ATO HEPABEHCTBO BHa logab(X) >
logac(x),rmea ... 0,a# 1:

a) <

0) =

B) >

7. O6nacTb 3HaueHUH JlorapuPmuieckoil pyHkuuu y = log.x paBHa ...:
a) (-1; +o0)

0) (-00; +o0)

B) (-o0; 1)

8. UeMy paBeH Jiorapudm Npou3BeCHUS MOT0KUTEIBHBIX COMHOXKUTEICH:
a) cymMMe JorapuMoB dTUX COMHOXKHUTEEH

0) pa3HOCTH JIOrapu(PMOB 3TUX COMHOKUTENCH

B) YACTHOMY JIOTapU(PMOB ITHUX COMHOKUTEIECH

9. Kak 6yner BoIrsiieTs ypaBHeHue logs(2x-5) = log3x nocie npuMeHeHusl
MOTCHITUPOBAHMUS

a) logox 1= 2

0) logs(2x-1) =2

B) log,(2x-1) =2

10. Kakoro meToa pemieHus JorapupMUIECcKiX ypaBHEHUI He ObIBaeT:
a) MPUMEHEHHSI OCHOBHOTO JIOTapU(PMUYECKOTO TOKIECTBA

0) MeTo/1a BBEJICHUSI HOBOW IEPEMEHHOMN

B) METO/1a MPEBPAICHUS JIOTapu(PMOB B IECITUUHBIE APOOH

11. B kakux ciy4asix MOXHO yOpath jJorapudMbl U3 ypaBHEHUS:

a) €CcIiv B JICBOM U MPaBOM YaCTSIX YpaBHEHUSI OJIMHAKOBBIE OCHOBAHUS
0) ecu B JICBOM U MPaBOM YaCTIX YPAaBHEHHS pa3HbIC CTEIICHU

B) €CJIM B JIEBOW M TIPABOM YACTSAX YPABHEHUS UMEIOTCSI OJIMHAKOBBIC CTETICHU
12. Kem Obu1a n3o0perena gsorapudMuyueckas JIMHEHWKa:

a) OnmyHaoM ["anTepom

0) Bunbsrensmom Jleitouutiem

B) bepnapnom Pumanom

13.logs(Xx —4) =2 mpux = ...:

a) 29

0) 16

B) 11

14. Kakoe o01iee ocHoBaHUE UMeeT ypaBHeHue loggl6 + 10gsd = 2:

a) 8

0) loga

B) logs
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15.log...125 =3:

a) 5

0) 8

B) 2

16. Kax Oyner BoIrsaers ypaaenue logZX — 210gsx — 3 = 0 mocne BBeaeHus
HOBOM MEPEMEHHON M

a)m*~—5=0

0)2m+3=0

B) m>—2m —3=0

17. Kakoit meToA penieHus MpUMEHUM K ypaBHEHHIO logsX = 2:

a) METOJI TI0 OMPEIEICHUIO JIoraprudma

0) MeToJ TOACTaHOBKH

B) METO/] TOTEHIIUPOBAHUS

18. 13 kakoit ctpanbl matemaTtuk [Jxon Henep, aBrop pabothl «Onucanue
YAUBUTEIHHOU TAOJIHIIBI JTOTaPUPMOBY:

a) benbrus

0) loTmanaus

B) Anonus

19. YUemy paBeH x B ypaBHeHUU logsX = O:

a) 1

0)0

B) 2

20. Kakoe 13 ypaBHEHHI HE pelIaeTcsi METOJIOM JIOrapu(PMUPOBAHMSL:
a) 2x1°92*= 32

0) log2((2 + logs(3 + x)) =0

B) log'92*= 32

21. Kak BBITTISIUT MpocTeiIiee JorapudMuieckoe ypaBHEHHUE:

a) logax =D

0) logaa=1

B) 3log=>b
22.logsl/9 = ...
a) 27

0) 2

B) -2

23. Yemy paBeH X B ypaBHEHUU logsX = 3:
a) 12

0) 64

B) 7

24. Yto Takoe jorapupMHUIECKOe ypaBHEHUE:

a) 3TO ypaBHEHHE, B KOTOPOM HEU3BECTHBIE IEPEMEHHBIE HAXOSITCSI BHE
JorapupmMoB

0) 3TO ypaBHEHHUE, B KOTOPOM OTCYTCTBYIOT HEM3BECTHBIEC IEPEMEHHbIE

B) 3TO YpaBHEHUE, B KOTOPOM HEU3BECTHBIE IEPEMEHHBIE HAXOAATCS BHYTPU
Jorapudmon
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25. V3-3a xakoro 3HaueHus ypaBHeHue 1 + 2x = logy(3x + 1) Henmb3s Ha3BaTh
J0TapuMUYECKUM:

a) l

0) 2x

B)3x +1

26. logsx = ... mpux = Y4:

a)-1

0)3

B) 1

27. JleticTBUE, KOTOPOE SBISIETCS 0OpATHBIM JOTapu(PMUPOBAHUIO IO HEKOTOPOMY
OCHOBAHMIO:

a) aJIUTUBHOCTD

0) MOTEHIIMPOBAHUE

B) UHBAPUAHT

28. YeMy paBHa 00jacTh ornpeaeneHust GyHKuu y=log.x mpu a > 0, a#1:
a)x>0

06)x<0

B)x=0

29. Kakoif MmaTemMaTHK SIBJII€TCS OJHUM U3 U300peTareneit jorapudmos:

a) Mcaax HeroToH

0) xon Henep

B) Anapeit Konmmoropos

30. YpaBHeHue, cojiepxaliee HeU3BECTHOE MO/ 3HAKOM Jiorapudma uiu (1) B €ro
OCHOBAHMH, Ha3bIBAETCS JIOTApU(PMUUECKUM YpPAaBHEHUEM, TAK JIU 3TO:

a) HET

0) na

B) OTYACTH

OT1BeTHI:

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

OtBer |0 B B a § B § a 0 B

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

OtBer |a a a B a B a § a §

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

OtBer |a B o B § a 0 a 0 §

Paznen 7. IlpousBoanass pyHKUMH, €€ IPUMEHEHUE
Tema 7.3. ®opmyJibl U npaBuia auddepeHupoBaHus
Bomnpoc Nel. TlpousBoanas nanHOM QYHKIIUU ATO

A) 3HaueHne JaHHON QyHKIMH pu X=0
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B) HOBas (yHKIUS, CBSI3aHHAS C TAHHOM

C) MakcuMasbHOE 3HaUCHHE JAHHOHN (PyHKITUH

Bompoc Ne2. HaliguTe mpousBoaHyIo GyHKIHH y=X+2X2
A) x+4

B) v2 +x

C) 1+4x

Bompoc Ne3. Haiigure nmpousBoanyro GyHKIuU y=-4x3+8X-12
A) -12x%+8

B) 4x%+8

C) -12x%-8

Bormpoc Ne4. Kakast u3 hopmys sIBISETCS HEBEPHO?

MO

B) (kz +m) =k

C) (x + .’a:m}r =k

Bormpoc Ne5. Uemy paBHa npou3BoAHasi CyMMbI IBYX (DYHKITHIA?
A) [poun3sBeneHUIO TPOU3BOIHBIX

B) CymMme npon3BoIHBIX

C) Pa3zHocTH TPOM3BOIHBIX

2 3
Bomnpoc Ne6. Halinure nponsBogHyro QyHKIMM ¥ —(—42? 4 22)(22 — 2%)

/\)E{Ex——zﬁ)
B) (2;1.'— .’L‘S) (x — 3x)

C) HeT NpaBUIIBHOTO OTBETA

Bonpoc Ne7. Haiigute npon3BoaHy0 GyHKIUU LAy
) 4x3+9x% -4
5-4x

—42” +92% — 4

B) (5-42)°
2

a1

C) 5  4x

. 2
Bormpoc Ne8. CocTaBbTe ypaBHEHUE KacaTeabHOW K rpaduky GyHKuuu Y= ~ B

Touke ¥p = 1

A) y=2-x

B) y=-x+2

C) y=4-2x

Bormpoc Ne9. Kakoit 3Hak nMeeT npon3BogHas PyHKITUN HA 3aIaHHOM OTPE3KE, €CIIN
cama (yHKIHs Bo3pacTaer?

A) f'(z) >0

B) f'(z) =0

C) f'(z)<0

Bompoc Nel0. Touku sxkcTpemyMma QyHKITUH- 3TO...
A) Toukn MUHUMYMa (QYHKITAH
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B) Toukn wmakcuMyma QyHKIHH
C) TouYKH, B KOTOPBIX MPOU3BOIHAS (DYHKIIUH HE CYIIIECTBYET WINA PaBHA HYJIIO

OT1BeTBI:

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

BOIpOCa

OtBer B C A C B C B C A C

Tema 7.6. ®u3nvecKuii U reOMeTPUYECKHIA CMBICJ POU3BOIHOM

1 eapuanm

Bompoc Ne 1
[TpousBoaHoi PpyHKIMM y = f (X) Ha3pIBaeTCA ...

A) | npenen npupanieHus: GyHKIHH
b) | npenen npupainieHus aprymeHTa
B) | npenen otHomenus npupanieHus: GyHKIKUU K MPUPAIICHUIO apryMeHTa

)

OTHOUIEHUE NpUpanieHus: GyHKIMH K TPUPAIICHUIO apryMEHTa

Bompoc Ne 2
['eomeTpuyeckuii CMBICI MPOU3BOJAHON COCTOUT B TOM, YTO MPOU3BOAHAS
paBHa ...

A)

TAHIeHCY yTIJla HaKJIOHA KacaTeIbHOH K rpaduKy QyHKIUHU K
ITOJIOKUTENIBHOMY HalpasieHUIo ocu Ox

b)

CUHYCY yrja HaKJIOHa KacaTelbHOU K rpaduKy (QyHKIIMH K
ITOJIOKUTENIBHOMY HanpasieHuto ocu OX

B) | yrnoBomy koaddunmenty k kacatenpHo K rpaduky QyHKIINH
I') | yrnoBomy koaddunmenty k cexymieit k rpadbuky GyHKIHIH
Bompoc Ne 3
Hailinute npon3BoaHy0 QyHKIMU Yy =4X +sin X -5
A) |4 -cos X b) | 4 + cos x B) |[4x+cosx |I)|x-cosx+5
-5
Bonpoc Ne 4
Haiinure nponsBoanyto pynkimm f (X) = x sin X
A) |sin X - X €0S X B) | X sin X - cos X
B) | x sin X + cos X I') | X cos X + sin X
Bompoc Ne §

ITo manHO¥M MPOU3BOIHON OMPEACIIUTE UCXOIHYIO (PYHKIIMIO U 3alUIITUTE
CBOU OTBET:

y =4-sinx.
A) |y=4x+sin X B) |y =4x-sin X
B) |y =4x+ cos X I) | y=4x-cos X
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Bomnpoc Ne 6
Kaxkoe ypaBHeHuUe gBIIIeTCSl ypaBHEHHUEM KacaTeJIbHOU K rpaduKy QyHKIIMH

f(x) =3 x? - 5x, npoxozdIeli yepes ero TOUKy ¢ abCIUCCO X = -2,

A) |[y=-17/x+12 b)|y=-17x-12

B) |y=-7x INjy=7x-12
Bonpoc Ne 7
Touka ABMKETCSA NPSAMOIMHENHO 110 3aKoHy S = 2 t 3 + t 2 — 4. Haiitu
3HAYCHUSI CKOPOCTH M YCKOPEHHS B MOMEHT BpeMeHH t = 4. (S BBIpaXKeH B
METpax M, Bpems t — B CeKyH/Iax, CKOPOCTb V —B METpax B CeKyHAY (M/C) u
YCKOpEHHE A — B METpax Ha CEeKyHJy B kBaapaTe (M/C?).

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

B) | 96 m/c? ; 48 m/C I') | 104 m/C ; 50 m/c?
Bompoc Ne 8
3aKOH U3MEHEHHsI TEMIIEPATyphl | Tella B 3aBUCHMOCTH OT BpeMeHH t 3a1an
ypasaenueM T = 0,2 t2. C kaKkoif CKOPOCTBIO HAIPEBAETCS HTO TENO B
MoMmeHT Bpemenu t =10 ¢ ?

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

B) | 2 rpan/c I') | 0,2 rpan/c
Bompoc Ne 9
Touka ABUKETCS NPAMOIMHENHO 110 3aKoHy S =6t - t2 . B Kakoil MOMEHT
BPEMEHH CKOPOCTh TOYKU OKaXKETCS paBHOU HYJO?

A) |5c B)|6¢c

B) |3¢c IN|4c
Bomnpoc Ne 10
Teno maccoit 10 Kr gBxKeTCS NPAMOJIMHENHO 110 3aKOHy S = 312+t + 4,
Halitu KUHETUYECKYIO SHEpruro Tena (Mv? /2) uepes 4 ¢ mocie Havana
JIBKEHUSL.

A) | 3125 Ix b) | 3145 Jx

B) | 3135 Ix I') [ 3025 JIx
2 _eapuanm
Bomnpoc Ne 1
['eoMeTpruecknil CMBICII MPOU3BOIHOW COCTOUT B TOM, UTO MPOU3BOIHAS
paBHa ...

A) | cuHyCy yria HakJIOHa KacaTeJIbHOM K rpaduky QyHKINU K
MOJIO’KUTEIHHOMY HarpaBieHuo ocu Ox

b) | yrnmoBomy koaddunmenty k kacatenpHOM K rpaduKy QyHKIINH

B) | yrnoBomy koaddunmenty k cexymiei k rpaduky GyHKIIH

I') | Tanrency yria HaKJIOHa KacaTeJIbHOM K rpaduKy GyHKIHUU K
NOJIOKUTEJIbHOMY HalpaBJeHUIo ocu Ox
Bompoc Ne 2
[TpousBoaHoii pyHkumu y = f (X) Ha3bIBaETCA ...

A) | mpesnen npupaiieHus apryMeHTa

71




b)

npeiesl OTHOIIEHUS MpupalieHus: GYHKIMK K IPUPALIEHUIO0 apryMeHTa

B) | orHomenue npupanieHus GyHKIUU K MPUPAIICHUIO apryMEHTa

I') | npenen npupaiieHus: GyHKIIUN
Bonpoc Ne 3
Haiinure nponssoanyro Gpynkuun y = 4x® + €0s X +10

A) [12x- sinx |B)|12x2+sin |B) |12x?-sin |I) |12 x +sin X

X X

Bompoc Ne 4
Haitnure npousBoanyro dyskimu f (X) = x COS X

A) | xsin X + C0S X B) | X €0s X - sin X

B) | x cos x + sin x I') | cos X - X sin X
Bompoc Ne §
[To naHHOV MPOU3BOAHON OMPENETUTE UCXOAHYIO (PYHKIUIO U 3aITUIINTE
CBOU OTBET:
y =12 - cos X.

A) |y=12x-sinx B) |y=12 x - cos x

B) |y =12 x+ cos X IN|y=12x +sin X
Bompoc Ne 6
Kaxkoe ypaBHEHUE ABIIIE€TCS YpaBHEHUEM KacaTelIbHOU K rpapuKy QyHKIHH
f(x) = 4 X2 - 3x, mpoxoAIell Yepe3 ero TOYKy ¢ aOCIUCCOM X = - 2,

A) |y=-19x+ 16 b) |y=-19x-16

B) |y=-8x IN|y=8x-16
Bomnpoc Ne 7
Touka JBHKETCS NPAMOJIMHENHO 110 3aKoHy S = 4 t 3+t 2 — 6. Haiitu
3HAYCHHUsSI CKOPOCTH M YCKOPCHHS B MOMEHT BpeMeHH t = 2. (S BeIpayKeH B
MeTpax M, BpeMs { — B ceKyHaX, CKOPOCTh V —B METpax B CEKyHIy (M/C) 1
YCKOpPEHHE a — B METPax Ha CEKyHy B Kazgpate (M/C?).

A) |50 m/c; 26 wm/C? B) | 50 m/cC ; 26 m/c?

B) |52 m/c; 50 m/c? ') | 50 m/c ; 52 m/c?
Bompoc Ne 8
3aK0H U3MEHEHUS TeMIIepaTyphl | Tella B 3aBUCMMOCTH OT BpeMeHu t 3a1an
ypasaenueM T = 0,3 t2. C kaKkoil CKOPOCTBIO HAIPEBAETCS HTO TENO B
MoMeHT Bpemenu t =10 ¢ ?

A) | 0,4 rpan/c B) | 6 rpan/c

B) | 4 rpan/c I') | 0,6 rpan/c
Bomnpoc Ne 9
Touka ABMKETCS MPSIMOJIMHENHO 110 3aKOHY S =81 - t 2 B kxakoif MOMEHT
BPEMEHH CKOPOCTh TOYKH OKa)KETCS pPaBHOW HYIIO?

A) |5¢ b)|6¢

B) [3c IN|4c

Bonpoc Ne 10
Teno Maccoi 6 KT JBUKETCS MPAMOJIMHENHO 110 3aKoHy S =412~ 30t + 6.
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Haiitu kuHeTHUECKyI0 SHepruro Tena (Mv?/2) uepes 5 ¢ mocie Havana
JBH>KCHUSL.
A) | 300 JIx b) | 100 JIx
B) | 600 JIx I [ 400 JIx
OTtBeThI:
BapuanTsl Howmep 3ananus
1 2 3 4 5 6 7 8 9 10
1 BapuanT B A b I B b r b B A
2 BapuaHT r b B I A b B b r A

Tema 7.8. MonoToHHOCTH pyHknun. Toukn IxkcTpemyma
1. Haiimute mpoMexyTKu yObIBaHUS QYHKIIUU y=X*(X+6).

a) [-4;0]

0) (-00;-4],[05+0)

B) [-2;0]

2. UtoOBl BEpHO ONpPENENUTh TOYKM MAKCHMyMa M MHHUMYMa (YHKIUH,
HE0OXOAUMO CJIEAOBATh:

a) MPOU3BOJIBLHOMY aJTOPUTMY JIEUCTBHIA

0) anropuTMy UX HaAXOXKACHUS

B) 00a BapuaHTa AOMYCTUMBI

3. Haiinute MmakcumyM pyHkimm y=1/3x3-2x2-5x+1/3:

a) -2

0) 1

B) 2

4. Ecnmu ¢ynkuus f vMeeT MNOJOXKUTENbHYIO HPOU3BOJHYIO B KaXKIOW TOUKE
uHTepBaia (a, b), To aTa GyHKIHUS ... HA 5TOM UHTEpBAJIE:

a) BO3pacTaer

0) yObIBaer

B) OCTAETCs HEM3MEHHOU

5. Hailimute Touky MuHuMmyma GyHKkuuu y=-(x-3)*(x+1)*
a)l

0) 2

B) -1

6. Eciu ¢ynkums f uMeer OTpUIATENbHYIO MPOWM3BOJHYIO B KaXKIOH TOYKE
uHTepBaia (a, b), To aTa GyHKIHUS ... HA 3TOM UHTEPBAJIE:

a) BO3pacTraer

0) yObIBaeT

B) OCTAETCs HEM3MEHHOU

7. Haitnute MunumMyM QyHKIuN y=x*+x2-5x+1:

a)3

0) 1,5
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B) -3

8. Ecnu ¢pynkums f MoHOTOHHA Ha UHTEpBae (a, b) U HEmpepbIBHA B TOUKaxX a U b,
TO OHA ... Ha OTpe3Ke [a, b]

a) MOHOTOHHA

0) yObIBaeT

B) BO3pacTaeT

9. Haitnure Touky Mmakcumyma GyHKIUU y=(x+1)*(x+5):

a) 2

0) -3

B) -1

10. Haumenpliee 3HayeHHE (QYHKIMH B OKPECTHOCTH HEKOTOPOH TOUKH X,
Ha3bIBAIOT:

a) MaKCHMaJIbHBIM

0) MUHUMAJIbHBIM

B) HA4YaJIOM OTCUETa

11. HaliguTe Bce KpUTHYECKUE TOUKH (PYHKIIUU y=4COSX+C0S2X-3:
a) 2mn

0) m/2+ mn

B) Th

12. HauOosnbiiee 3HaueHHE (YHKIMH B OKPECTHOCTH HEKOTOPOW TOYKH X,
Ha3bIBAIOT:

a) MaKCHMaJIbHBIM

0) MUHUMAaJIbHBIM

B) KOHIIOM OTCU€Ta

13. HaiiguTe npomexyTKH Bo3pacTaHus GpyHKUUH y=12x2-2x3:
a) (-00;-01,[4;+0)

6) [-2;0];

B) [0;4]

14. MakcuMyMbl 1 MUHUMYMbI Ha3bIBAOTCS:

a) Ha4aJoM U KOHIIOM (QYHKIIMH

0) OTIIPaBHOM M 3aBEPIIAIOIICH TOUKOM

B) SKCTpeMyMamMu (QyHKIIUU

15. Haiinure Bce KpuTHUECKUE TOUKH QYHKIHH y=(X-3)/(x2-5):
a)l

0) 1;5

B) 1;5;—\/5;\/5;

16. Y HenpepbIBHOW (PYHKITMN TOYKM MHHIMYMa U MaKCUMyMa:
a) HE YepeIyIoTCs

0) 00s13aTeIBHO YePEenYIOTCS

B) 3aBHCHUT OT yCIIOBUH 3a/1a4u

17. ®ynkmus f(x)=x3-3x+21 yObIiBaeT Ha TPOMEKYTKE:

a)x>1

0)-1<x<1

B)-1<x<1
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18. Ecnu BHyTpennsst Touka X0 u3 o06nactu onpeaeneHns HenmpepbiBHON QyHKIIUU
f(x) sBHsIeTCA TOYKOM PKCTpEeMyMa M B ATOM TOYKE CYIIECTBYET MPOU3BOJHAS, TO
OHa paBHa HyIO, T. €.  (x0) = 0:

a) Teopema Muttar-Jledduepa

0) Teopema depma

B) Teopema Beiiepmrpacca

19. Haiinure npoMexxyTok yobiBaHus GpyHKIuu f(x)=x+1/x:

a) x> -6

0)x<-6

B) BCIOy yObIBaeT, kpome x=0

20. YroObl ompenenuTh, UMeeT JU (YHKIHS 3KCTPEMYM B JaHHOW TOYKE,
HEOOXOJMMO BOCTIOB30BAThCS JOCTATOYHBIMU YCIOBHUSMH €T0O CYIIECTBOBAHUS,
TaK JIM 9TO:

a) 1a

0) HEeT

B) 3aBUCHUT OT YCJIOBHSI 33/1a4U

21. OyukIus f(x)=x3-6x*+9x-7 yObIBacT Ha MPOMEKYTKE:

a)l <x<3

0)-3<x<1

B)-1<Xx<3

22. J1y1a HaxXOKJAEHUSI MAKCUMYMOB U MUHUMYMOB (DYHKITHH MOKHO TIOJIb30BaThCS
JTFOOBIM U3 ... IPU3HAKOB IKCTPEMyMa:

a) IByX

0) Tpex

B) OJJHOTO

23. ®ynknus f(x)=x*+5x+21 Bo3pacTaeT Ha MPOMEXKYTKE:

a)x>2

0)x<-2,5

B)X>-2,5

24. OyukIus 3agaHa GopMysion y = x? -3x. 3HaueHue (PyHKIIUU, COOTBETCTBYIOIIEE
3HAYEHUIO apIryMEHTA -2, PaBHO:

a) -10

0) 10

B) 0

25. @ynkuus y = f (x) cuuraercs yObIBalolIe Ha HHTEpBae X, KOrJa MpH JIFOObIX
X1 € Xux2 € X, x2 > xI paBenctno f (x2) > f (x1) cuntaercs BbIIOIHUMBIM, TaK
JIM 3TO:

a) HET

0) 3aBHCUT OT yCJIOBUS 3a7auu

B) J1a

26. Oynkius 3aaana popmynoit y = -8 / (x — 2). [Ipu kakom 3HaUe€HUN apryMeHTa
GbyHKIMS MPUHUMAET 3HAUYCHUE, PABHOE 2:

a) 4

0) -2
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B) 2

27. ®yukiusa y = f (x) cuutaercs yObIBarolell Ha HHTEpBaJIe X, KOrJa Mpy JIF0OBIX
x1 € Xux2 € X, x2>xI paBenctro f (x2) > f (x1) cuntaercst BHITOIHUMBIM, TaK
JI 3TO:

a) 1a

0) HeT

B) 3aBUCHUT OT YCJIOBHSI 33/1a4U

28. Kakum ObIBaeT 3HaueHUE (PYHKIIMU B TOUKE:

a) YaCTHBIM

0) MPOU3BOAHBIM

B) MUHUMYM

29. Touka x0 Ha3bIBaeTCs TOUKOM MakcumymMma i GyHkiuu y = f (x), koraa s
BCeX 3HaueHui X HepaBeHCTBO f (x0) > f (X) sBnseTCS:

a) CIpaBeIJINBbIM

0) He cIpaBeTUBBIM

B) Ha4ajom

30. Kakum ObIBaeT 3HaU€HHE (PYHKIIMU B TOUKE:

a) IPaKTUYECKUM

0) MakCUMyM

B) TEOPETUYECKUM

OT1BeTHI:

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

OtBer |a o B a a o B a 0 o

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
BOITpOCa

OTtBer a o B o B o a B a o

Pa3znean 8. IlepBooOpasHas GpyHKIMHU, €€ IPUMEHEHHE
Tema 8.3. HeonpeneneHHblil U onpeae/ieHHbIA HHTETPAJIbl
1

1. BeruncanTe nHTErpat: -/—J (3x2+2x-3)dx
a) -4

6) 12

B) 0
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1

/ 2Pdr
2. Beraucaure /-1 :
a) 1/7
0) 2/7

B) 2/6
1

3. Berunciute I/IHTerpaJI:]U (x+3)dx
a) -2

0) 0

B) 7/2

/ cosrdr
4. Beruncnure ¥ 3 :
a) l
0) -1
B) 0

2

5. Beruuciure I/IHTerpaﬂ:]'J BXxdx
a) 1
0) -6
B) 9
1

/ cos(x)dz
6. Beruucnure Jo )
a) l
0)0
B) 2

2

7. BBIUKCIIATE UHTETPA: ]ﬂ x2dx
a) -4
0) 0
B) 8/3 _
0

/ 3z%dx
8. Beruucnure /-1 :
a) l
0) 1/3
B) -3

T

9. Beruncnure uHTErpat: { sin(x)dx
a)0

0) -2

B) 2



1
/ [.1‘2 —3r + T)dx
10. Beruucaure /-1 :
a)-91/3
0)-21/3
B) -1 2/3
11. Beibepure omny u3 nepBooOpasHbIxX s dyHKuu f(X)=4-x:
a) 4-x2
0) 4-x
B) 4x-x%/2

I(3x2 —4x+ S)dv
12. YkaxuTe npaBUWIbHbIA OTBET ° )
a) -10
0) 10
B) 1
13. Beibepute Bce nepBooOpasnbie aid GpyHkuu f(x)=cos(X):
a) sin(x)
0) sin(x)+C
B) -Sin(x)+C

2

I (1 =24 3x)dx
14. YkaxuTe npaBUJIbHbIA OTBET
a) -4,5
0) 1
B)-1,5
15. Beibepute oaHy u3 nepBooOpa3Hbix s GyHKuuU f(X)=6x2:
a) 6x2
0) 6
B) 2x°

dx

O C— 1

16. Ykaxure npaBUJIbHBIA OTBET
a)0

0) 2

B) 4

17. HeonpeneneHHbI UHTErpal OT PYHKIUU:

a) TUTOIIA]Ib KPUBOJMHEHHOM Tpaneuuu, orpaHu4eHHON rpadukoM (QyHKIIMH, OCBIO
abciucce U ele AByMs MPSIMbIMU

0) oxHa epBOOOpa3Hast PyHKIIUH

B) COBOKYIHOCTb BCEX MPOU3BOAHBIX QYHKIIUN

2

J‘(x2 + x)a’x |

18. Beibepute BepHbIil BapyaHT !
a) 5/3
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6) 23/6

B) 11,5

19. Kak Ha3bIBaeTcs purypa n3o0pakeHHasi Ha pUCyHKE:
Yy A

y=f(x)

0 a b x

a) mapabona
0) runepOoa
B) KPUBOJMHEHHAS TpaTICIIHsI

3
I 3x dx
20. Beibepure BepHbIil BapuaHT
a) 26
0) 28
B) 34
fla)=4da? + =
21. HaiiguTte nepBooOpa3Hyo GyHKIIUN ! x* , rpaduK KOTOPOM
POXOJAUT uepe3 Touky M(3;-2)
o4t 9
Ka)=————35
a) 3
o4at 9
Hr)=————23
6) 3
Flz)=8x ) 2
B) T

j:(x—l)dx |

22. Beibepute BepHBIi BaprHaHT
a) -4,5

0) 4,5

B) 3,5

23. Ucnosb3ys METO BBEICHUSI HOBOM NTEPEMEHHON, HAUIUTE HHTETPAJL:

] I[-.I:"2 + 7)'—' Qada

(22 +7)*
9 1 +C
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{;HE + T:]Iﬁ
5 6
{JTE + T:]I('

. +C
B) 6

=2

J. xdx

24. BribepuTe BEpHBIH BApHAHT -

a) 2,5

0) -2,5

B) 1,5

25. BoibepuTte BEpHOE BBICKA3bIBAHHE:

a) HEOITpeIeJICHHbIN UHTErpai (yHKIUU 3TO CyMMa KaKoi-HUOY b
MepBOOOPA3HON ATON PYHKIIMH U JIFOOOTO ACHCTBUTEIHLHOTO YUCIa

0) nepBooOpa3Hasi HEONpPeAEIEHHOIO HHTErpaia paBHa MOAUHTErPATbHON
byHKITUU

B) 00a BapruaHTa BEPHBI

I') HET BEPHOTO OTBETA

1
J. (63(3 — Sx)dx
26. Boibepute BepHBIil OTBET -2 )
a) 16,5
0) -15
B) 23,5
277. BoibepuTe HEBEpPHOE BbICKa3bIBAaHUE:
a) mepBooOpazHasi HeONpeACICHHOTO HHTETpajia paBHa MOAUHTErPATHHOM
byHKIIMN
0) mpou3BOAHAs HEONPEAECICHHOIO UHTErpalla paBHA MOJAUHTETPAIbHON (DYHKIIMH
B) MOCTOSIHHBIN MHOXHUTEJIb MOJIBIHTETPAILHOTO BHIPA’KEHUSI MOKHO BBIHECTH 32
3HAK UHTETpaia
28. Oneparusi HaXOXKIAEHUS IEPBOOOPA3HOI HA3BIBACTCS:
a) nuddepennmanbHoe
0) UHTETpUPOBAHUE
B) I[H(I)CI)GpCHHHpOEaHI/Ie

/ dr

29. Boruucnure + -1

a) -1/6

6) 1/6

B) -1

30. Haitmure Bce nepBooOpasHbie GpyHKmu f(X)=x°-X2;
a) 5x*-2x

6) x8/6 -x3/3 + C

B) x%-x3
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OTBeThI:

Homep |1 2 3 4 3) 6 7 8 9 10

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

OTtBeT B 0 §) B B §) B 3] B 3]

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

OtBeT a §) B 3] a §) a §) a §)

Pazgea 10. DneMeHTHI KOMOMHATOPUKHU, CTATUCTUKU M TEOPUH BEPOSATHOCTEH
Tema 10.1. OcHOBHBIE IOHATHSA KOMOMHATOPUKH

1. KomOGuHaropuka — 3T0:

a) pa3aen MaTeMaTUKU

0) pazzaen Gpusznku

B) pa3iesl XuMUU

2. CKONBKHUMH CIIOCOOAMH MOXHO PacCauTh B3POCIbIX MACCAKUPOB B
aBTOMOOMJIE, €CJIM B HEM 3 MACCAKUPCKUX MECTa!

a) 4

0) 6

B) 8

3. 13 10 yyammxcst Hy>KHO COCTaBUTb rPYIMy U3 4 I y4acTUsl B MEPONIPUATHH.
CKOJBKUMHU CIOCOOAMH 3TO MOKHO ClIEJIaTh:

a) 20

0) 120

B) 210

4. 15 ctyneHToB rpynmnsl JeToM OyayT padoTaTh, 16 — nmoenyT OTabIXaTh, U3 HUX
4 Oyayt paboTath, a 3aTeM MOEAYT OT/bIXaTh. CKOJIBKO YEJIOBEK B IPYIINE BCETO:
a) 17

0) 28

B) 37

5. CoenuHeHus, KaKI0€ U3 KOTOPBIX COAECPKUT M JIEMEHTOB, B3ATHIX U3 JaHHBIX
n; OJTHO COEAMHEHUE OTIMYAETCS OT JAPYroro Mo KpaiiHel Mepe OJTHUM 3JIEMEHTOM
WJIM MIOPSAKOM UX CIIE€AOBAHMS, HA3bIBAIOTCA:

a) Coueranus

0) IlepecTanoBKH

B) Pazmemenus

6. CoeuHeHus, U3 KOTOPBIX KaX0€ COACPKUT BCe JaHHBIE N; OJTHO COCIMHEHNE
OTJIMYAETCS OT APYTroro TOJIbKO MOPSIKOM PACHOJI0KEHHS JIEMEHTOB,
Ha3bIBAOTCSL:

a) Pasmenienus
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0) IlepecTanoBKM

B) CoueraHus

7. CoenuHenus, KaKI0€ U3 KOTOPBIX COACPKUT M JIEMEHTOB, B3STHIX U3 JJAHHBIX
n; OJIHO COEIMHEHHUE OT JIPYroro OTIUYAeTCs MO KpakHel Mepe OJTHUM 3JIEMEHTOM,
Ha3bIBAIOTCSL:

a) [lepectanoBKH

0) Pasmernienus

B) CoueTanus

8. J1mst pa3rpy3Ku MOCTYNMBIIKUX TOBAPOB TpeOyeTcs BoIACHUTD 4 u3 15
umeronmxcs padounx. CKOJIBKIUMH CIIOCOOaMHU MOYKHO 3TO CJENaTh, OCYIIECTBIISSA
0oTOOp B CIy4ailHOM MOPSIJIKE:

a) 1365

0) 835

B) 1035

9. 10 ctynentoB urparoT B ¢pyT007, 4 — y4acTBYIOT B COPEBHOBAHMSIX IO /131010,
U3 HUX 3 y4acTBYIOT M B COPEBHOBAHUSX MO /1310710 U 110 ¢yTO0IYy. CKOJIBKO
YeJIOBEK BCETO:

a) 21

0) 17

B) 11

10. CxonpKkuMU CrIOCOOaMU MOKHO COCTaBUTh KOMaHAy U3 4 4eloBeK JJIs
COPEBHOBaHUI MO Oery, eclii UMeeTCsl 7 OETYHOB:

a) 53

0) 35

B) 25

11. Ha mony B KOMHAaTe MOKHO MOJIOKUTH JIAMUAHAT, TAPKET WU JUHOJIEYM. A
CTEHBI MOKPACUTH, TOKJICUTH 000U, MOOEIUTh UM OOLITUTH TUIICOKAPTOHOM.
CKOJIbKO BApUAHTOB PEMOHTA €CTh Y XO3SIMHA!

a) 12

0) 22

B) 9

12. CKOJIBKUMU CIOCOOaMU MOKHO Pa3MECTUTh Ha TOJIKE 5 KHUT:

a) 12

0) 120

B) 210

13. Ecmu 00beKT a MOKET OBITh BEIOpAH m CIoco0aMu 1 MOCe KaKI0I0 TaKOTO
BbIOOpa 00BEKT b MOKET OBITH BHIOpaH n crioco0aMu, TO BHIOOP Mapbl 0OBEKTOB a
1 b B yKa3aHHOM NOPSAJKE MOXKET ObITh OCYHIECTBJIEH ... CIOCOOAMHU:

a) m*n

0) mn

B) m+n

14. CkobKHMU CIOCOOaMU MOTYT Pa3MECTUTHCS 8§ UEJIOBEK B CaJlOHE aBTOOyCa Ha
BOCBMH CBOOOJIHBIX MECTaX:

a) 4032
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0) 1600

B) 40320

15. KomOuHaTOoprKa OTBEYaeT Ha BOIPOC:

a) CKOJIBKO Pa3JIMYHBIX KOMOMHAIIMN MOYKHO COCTaBUTh U3 AJIEMEHTOB IAHHOTO
MHOKECTBA

0) KaKOBa 4YacCTOTa MAaCCOBBIX CITyYalHbIX SIBJICHHM

B) C KaKoil BEpOSITHOCTBIO TPOU30MIET HEKOTOPOE CiIydailHoe coObITHE

16. CxoabKO CYIIECTBYET BApUAHTOB BHIOOPA JBYX YHCEN U3 BOCHMU:

a) 18

0) 28

B) 16

17. B maptun u3 4000 cemstH nmenunbl S0 cemsiH He B3ouuin. Kakosa
BEPOSTHOCTD MOSIBIICHUS HEBCXOKUX CEMSIH:

a) 0,001

0) 0,05

B) 0,0125

18. Beibepure 13 npeaioKEeHHBIX MHOKECTB MHOKECTBO HATYpPaTbHBIX YUCE:
a) Q

o) N

B) C

19. MHOX€CTBO, COCTOSILIEE U3 BCEX DIIEMEHTOB, IPUHAJIEKAIINX MHOKECTBY A H
HE MPUHAJJICKANTUX MHOXKECTBY B, Ha3bIBaIOT:

a) oObeIuHEeHrneM MHOXeCTB A u B

0) nmepeceueHreM MHOXeCTB A u B

B) pPa3HOCTBIO MHOXECTB A U B

20. CKOJBKO pa3IMYHbIX MATU3HAYHBIX YHUCEST MOXKHO COCTaBUTH U3 nudp 1, 2, 3,
4,5:

a) 210

0) 120

B) 3125

21. CxonbkuMu crioco0amMu u3 9 yueOHBIX JUCITUIUITMH MOYKHO COCTABUTh
pacnucanue yueOHOTro JHS U3 6 pa3IuYHbIX YPOKOB:

a) 60480

0) 604

B) 6048

22. Ecnu 00beKT A MOXKHO BBIOpaTh X criocobaMu, a 00beKT B — y criocobamu, To
KaKUM KOJIMYECTBOM CITIOCOOOB MOKHO BBIOpaTh 00BEKT «A U By»:

a) x-y

0) xy

B) Xty

23. CKOJIBKUMU CIIOCO0aMU MOYKHO PacCTaBUTh 4 pa3InyHbIC KHUTH Ha KHIDKHOU
TIOJIKE:

a) 36
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0) 20

B) 24

24. B ¢yr6onbHOM komane 11 yenoBek. HeoOxoaumo BeIOpaTh KaruTaHa v €ro
3amectuTest. CKOJIBKUMHU CIIOCOOaMH 3TO MOXKHO C/EJAaTh:

a) 80

0) 110

B) 210

25. B xop3uHe nexar rpudsbl, cpeau kotopbix 10% 6enbix u 40% poixux. Kakosa
BEPOATHOCTH TOTO, UTO BHIOPAHHBIN IPpUO OETIbIN WIIH PHIKUIL:

a) 0.1

0) 0.50

B) 0.5

26. CKOJIBKO CYIIECTBYET TPEX3HAUHBIX YHCEII, BCE HU(DPBI KOTOPHIX HEYETHBIE U
pa3InyHbIE:

a) 120

0) 60

B) 30

27. CKONBbKO pa3iIMyYHbIX ABYX3HAYHBIX YUCENI MOKHO 3aIIUCaTh, UCIOJIb3YS
udpsl 2, 3, 8, eciau LUdpPBI B 3TUX YUCIIaX MOTYT OBTOPSITHCSL:

a)9

0)3

B) 18

28. CKOJIbKMMU cIOCO0aMU MOTYT pa3MECTUThCS 3 UeJIOBEKA B YETHIPEXMECTHOM
KyIl€ Ha CBOOOJHBIX MECTaXx:

a) 12

0) 48

B) 24

29. TepMUH «KOMOWHATOPUKAY» ObUT BBEAEH B MATEMaTHYECKUN OOUXOI:

a) JleiiOHMIIEM

6) KonmmoropossiM

B) ['apnHepom

30. JInst popMyIMpPOBKH U pelIeHus KOMOMHATOPHBIX 3314 UCIIOJIb3YIOT
pa3iaryHble MOJETU KOMOUHATOPHBIX:

a) accoranui

0) kKoHuryparuit

B) hbopmyn
OT1BeThI:
Homep |1 2 3 4 5 6 7 8 9 10
BOIIpOCa
OtBer |a o B a B o B a B o
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa
OtBer |a § a B a § B § B §
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Homep |21 22 23 24 25 26 27 28 29 30
BOIIPOCA
OtBeT a §) B §) B §) a B a §)

Tema 10.2. CoObiTHe, BeposiTHOCTH cOObITHA. CJl0’KeHHMEe M YMHOKeHHe
BEPOSATHOCTEH

1. MoHeTtapucTcKasi KOHLENUS HHISIMKA B HAanOOJIee YeTKOM BHJIE
chopMyIMpOBaHa:

a) duiepom

0) Hopaxaycom

B) CaMy3JIbCOHOM

2. [IpoBoauTCs N HE3AaBUCUMBIX HCIIBITAHUM, B KOTOPBIX BEPOSTHOCTD
HACTYIUIEHHsI COObITUS A paBHa p. BeposaTHOCTB TOT0, UTO COOBITHE A HACTYIIUT
M pas3, Beraucasiercs no ¢popmyie bepaysmu:

a) HeT

0) na

B) o Gopmyiie baiteca

3. Yca0BHOM BEpOSATHOCTBIO cOOBITUS B mpu ycioBuu, 4yTo codbiTHE A €
HEHYJIEBOW BEPOSTHOCTHIO MTPOU3OIILIO, HA3bIBAECTCS:

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

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

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

4. Beimymieno 100 norepeiiHbIX OMIIETOB, IPUYEM YCTAHOBJICHBI IIPU3bI, U3
KoTopbix 8 o 1 py6., 2 — 1o 5 py6. u 1 — 10 py6. Haitaure BepostHocT p0
(Ounet He BeMrpain), pl (6uner Beurpan 1 pyo6.), pS (Ounet Beiurpain 5 py6.) u pl0
(6bunet Beurpan 10 py0.) coObITHI:

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

0) 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 cpeHeM B 8 ciydasx u3 10. Haitagure BeposTHOCTS,
YTO, CAEJIaB TPU BBICTPEIIA, OH JIBA pa3a MONajeT:

a) 0.314

0) 0.324

B) 0.384

6. CTaHoK-aBTOMAT MPOU3BOIAUT U3zenus Tpex copToB. [lepBoro copra — 80%,
BTOpOro — 15%. Onpenenure BEpOATHOCTh TOTO, UTO HAayAauy B3ATOE U3/CIIHE
OyZAeT Wiu BTOPOro, WK TPEThEro COopTa:

a) 0.8

0) 0.2

B) 0.95

7. Uenoseky, nocturiiemy 20-JI€THETO BO3pacTa, BEPOSITHOCTh YMEPETh Ha 21-M
roay >ku3Hu paBHa 0,01. Haiinute BepoaTHOCTB TOro, uto 13 200
3aCcTpaxoBaBUIMXCS Y€JIOBEK B Bo3pacte 20-TH JIET OAUH YMPET Yepes3 roj:
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a) 0.256

0) 0.246

B) 0.271

8. Jlns mpoBepKU Ha BCX0oxkecTh ObL10 mocestHo 2000 cemsiH, u3 koTopbix 1700
npopocio. Onpenennute BEPOSITHOCTh p MPOPACTaHUS OTAEIBHOTO CEMEHHU B ATOI
NapTUH U KOJIMYECTBO CEMSH B CpeliHEM (Ha30BEeM 3TO 4Kciio M), KoTopoe B30 IeT
U3 KQXKJIO0M THICSYH MOCESIHHBIX:

a) p=0.85; M=850

0) p=0.15; M=150

B) p=17/20; M=750

9. [IBa cTpeinka CTpeIsIoT 110 MULIEHHA. BEpoSATHOCTh monafganus B LENIb Y OAHOTO
ctpenka 0.7, y npyroro — 0.8. HaifTu BeposiTHOCTb TOTO, 4YTO LI€JIb OyAEeT
NOpaKeHa:

a) 0.85

0) 0.96

B) 0.94

10. Ctynenty npeiararorT 6 BOIpOCOB U HAa Ka) bl BOIPOC 4 OTBETA, U3
KOTOPBIX OJMH BEPHBIN, U IPOCAT JaTh BEpHbIE OTBETHI. CTYIEHT HE
HOJIFOTOBWIICA U BbIOMpaeT OTBETHl Hayraja. Haiinure BepoATHOCTh TOTO, YTO OH
IIPaBUJIBHO OTBETUT POBHO HA MOJIOBHHY BOIIPOCOB (C TOYHOCTHIO 10 3-X 3HAKOB
TIOCJIC 3aIISITOM):

a) 0.164

0) 0.132

B) 0.144

11. B xpyr paguycom 20 cM oMeIIeH MEHbIIMI KpyT paanycoM 10 cm Tak, 4To ux
LEHTpPbI coBNagaT. HaliTu BEposITHOCTh TOTO, UTO TOUKA, HayAady OpoIIeHHAas B
00JIBILION KPYT, IOMAJET TAKXE U B KOJIbLIO, 00pPa30BaHHOE MOCTPOECHHBIMU
OKpyxHOCTsMU. IIpennonaraercs, 4To BEpOSATHOCT IMONAJAHUS TOYKH B KPYT
IIPONOPIIMOHANIbHA IJIOIIAM KPYra U HE 3aBHCHUT OT €TI0 PACIOIOKEHHUS:

a) 0.75

0) 0.075

B) 0.5

12. CoObiTus A 1 B Ha3bIBaroTcss HECOBMECTHBIMH, €CIIH:

2) p(AB)=1

6) p(AB)=0

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

13. N3penus n3roTaBamBaroTCs HE3aBUCUMO APYT OT pyra. B cpeaHeM onHO
U3JIeTIUE U3 CTa OKa3biBaeTca OpakoBaHHbIM. Hailinte BeposSTHOCTH TOTO, YTO U3
JIBYX B3SThIX HAayraJ U3eJIMi OKaXyTcs HEMCIPAaBHBIMU 00a:

a) 0.0001

6) 0.001

B) 0.01

14. PaGounii oOcayXKUBaeT Tpu CTaHKa. BeposTHOCTH TOro, 4TO B TEUEHHUE Yaca
CTaHOK MOTpeOyeT BHUMaHUs paboyero, paBHa A nepBoro ctanka 0.1, mis
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BTOporo — 0.2 u nns tperbero — 0.15. HaliTu BEpOSITHOCT TOTO, UTO B TEUECHUE
HEKOTOPOTo yaca XOTs Obl OJIMH U3 CTAaHKOB NOTpeOyeT BHUMaHUs paboyero:

a) 0.935

0) 0.635

B) 0.388

15. JIBa cTpenka CcTpessioT 1o pasy B oO1yto 1eiab. BeposTHoCTh monaganus B
1esb y ogHoro ctpenka 0.8, y npyroro — 0.9. HaliTu BepOSITHOCTB TOTO, UTO 1I€JIb
He OyJeT mopa)keHa HU OJJHOM ITyJeil:

a) 0.02

0) 0.96

B) 0.46

16. BeposATHOCTB TOTO, YTO JJOM MOKET CTOPETh B T€UEeHUE rojaa, pasHa 0.01.
3actpaxoBaHo 500 noMoB. Onpenennure aCUMITOTHYECKOE TPUOIMKEHUE, YTOObI
COCUHUTATh BEPOSITHOCTh TOTO, UTO CTOPUT HE OoJiee 5 1OMOB:

a) ToKajapHOUM popMmynort Myaspa-Jlamnaca

0) pacnpenenenuem [lyaccona

B) MHTErpaigbHOM popMynont Myaspa-Jlamnaca

17. IIpon3BOAUTCS N HE3aBUCUMBIX UCIIBITAHUMN, B KOTOPBIX BEPOSITHOCTh
HACTYTUICHUS COOBITHUS A paBHA P. n BEMUKO. BeposSTHOCTH TOTO, 4TO COOBITHE A
HACTYMHUT m pa3, BEIYUCIAETCA 10 (GOpMYJIe HIIU UCTIONB3YIOTCS ACUMIITOTUYECKUE
NPUOIMKEHUS:

a) Beluucisercs no Gopmyine bepnynum

0) no popmyne baiieca

B) HUCTIOJB3YIOTCS aCUMIITOTUYECKUE TPUOIIMKEHUS

18. Ecnu uMeetcs rpymnima U3 n HeCOBMeCTHbBIX coObiTuid Hi, B cymme
COCTaBJISIFOIIMX BCE MIPOCTPAHCTBO, U M3BeCTHHI BeposiTHocTH P(H1), a coObiTHE A
MO>KET HACTYIUTh MOCIIC peanu3anuu ogHoro u3 Hi v u3BeCTHBI BEPOATHOCTH
P(A/Hi), To P( Beruucnsgercs mo ¢popmyie):

a) Myaspa-Jlamnaca

0) [lonHOM BeposiTHOCTH

B) bepnymimn

19. X u' Y — ne3aBucumbl. DX =5, DY = 2. Mcnonb3ys cBOWCTBA AUCIIEPCUU,
Haiiaure D(2X+3Y):

a) 76

0) 19

B) 38

20. B nupamue 5 BUHTOBOK, 3 U3 KOTOPBIX CHA0KEHBI ONITUYECKUM MPULIETIOM.
BepostHOoCTh monagaHust sl CTPEJIKA MPU BBICTPEJIE U3 BUHTOBKH C ONITHYECKUM
nputienom pasHa 0.95, u3z o6e1uHOM BUHTOBKH — 0.7. CTpenok Haymady OepeT
BUHTOBKY U cTpeisger. HaliTu BeposSiTHOCTh TOTO, YTO MUIIIEHB OYET MOpa)xKeHa:
a) 0.8

0) 0.85

B) 0.45
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21. JIBa cTpenka CTpEMSIOT IO pa3y B 00IIyIO 11esib. BepoaTHOCTh nmonajaanus B
1enb y onHoro crpenka 0.6, y apyroro — 0.7. Haiith BEpOsATHOCTB TOTO, YTO LIETb
OyzAeT nmopaxeHa IByMsl IMyJISIMU:

a) 0.42

0) 0.96

B) 0.56

22. bpocaercs 5 moHet. Haiinure BepOATHOCTb TOTO, YTO TPU pa3a BhINAJET repo:
a) 15/32

0) 5/16

B) 17/32

23. JIaMII0YKM U3roTaBIMBAKOTCA HE3aBUCUMO APYT OT Ipyra. B cpennem onna
JaMIIOYKa U3 THICSIYM OKa3bIBaeTCsl OpakoBaHHOW. HaliuTe BEpOATHOCTH TOTO, UTO
U3 IBYX B3AThIX HAyraJ JaMIIOYE€K OKaXXyTCs UCIIPABHBIMU 00€:

a) 0.9

0) 0.98

B) 0.998001

24. IIpubop cocTOUT U3 ABYX 3JIEMEHTOB, pabOTaIOIIMX HE3aBUCUMO. BeposTHOCTh
BBIX0/1a U3 CTPOs IEPBOIO JIEMEHTa IIpU BKItoueHuu npudopa — 0.05, BToporo
— 0.08. HaiiTu BEposATHOCTH TOT0, YTO IIPU BKJIIOUEHUU Iprbopa oba sreMeHTa
OyayT paboTath:

a) 0.806

0) 0.874

B) 0.928

25. TeHHucucT uaet Ha urpy. Eciiu eMy nopory nepe0exuT yepHasi Kouka, To
BEpOSATHOCTH modenwl 0,2; ecnu He niepedexut, To — 0,7. BepoarHocTh, 4TO
Kolka nepedexut popory — 0,1; uto He nepedexut — 0,9. BeposiTHOCTB
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 BpalaroUIMics JUCK Pa3JelieH Ha YETHOE YMCIIO PABHBIX CEKTOPOB,
MOTIEPEMEHHO OKPAIICHHBIX B O€IbIil 1 uepHbIi 1BeT. [1o AucKy nmpousBeneH
BbICTpet. HaliTi BEposSTHOCTB TOTO, UTO MyJIsl MOMAAET B OJIUH U3 OEJIbIX CEKTOPOB.
[Ipeanonaraercsi, 4TO BEPOATHOCTh NOMAAHUS MY B TUIOCKYIO (PUTYDPY
MPONOPIMOHANIbHA TIOLIAIN 3TON (UTYPHI:

a) 0.25

0) 0.5

B) 0.75

277. I3penust u3roTaBiIMBarOTCs HE3ABUCUMO JIPYT OT Apyra. B cpeaHem ogHO
U3JIeNIMe U3 CTa OKa3bIBaeTca OpakoBaHHbIM. HalimuTe BEpOsSTHOCTB TOTO, UTO U3
200 B3ATBIX HayTraJ U3 2 OKaXyTCsI HEUCIIPABHBIMM:

a) 0.271

0) 0.01

B) 0.024
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28. Paznen MmaTeMaTHKH, U3y4YalOUINil ciiydaiiHble COOBITHS, CTyJYaiiHbIe
BEJIMYMHBI, UX CBOWCTBA U ONEpaIliy HaJl HUMH:

a) Teopus CIIy4alHbIX ITUDP

0) Teopus BEIMYUH

B) TEOpHS BEPOSITHOCTEM

29. Bo3HUKHOBEHHE TEOPUU BEPOSITHOCTEHM KaK HAYKH OTHOCST K:

a) CpeHUM BeKam

0) 18 Beky

B) 20 Beky

30. Camble panHue pabOTHI YUEHBIX B 00JIACTH TEOPUH BEPOSITHOCTEN OTHOCSTCS K:
a) 19 Beky

0) 17 Bexy

B) 20 Beky

OT1BeTHI:

Homep |1 2 3 4 5 6 7 8 9 10
BOITpOCa
OTtBetr a § B a B § B a B §
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa
OTtBer a 0 a B a § B § B §
Homep |21 22 23 24 25 26 27 28 29 30
BOITpOCa
OTtBer a o B o B o a B a o

Pazgea 11. IlpsiMmble U VIOCKOCTH B MPOCTPAHCTBE
Tema 11.6. KourposabHasi padora mo pasgeay 11 «IIpsimble M 1mi10ckocTH B

MPOCTPAHCTBE»
1. Pazpen reomeTpuu, B KOTOpPOM H3y4aroTcsi (GUIypbl U HUX CBOWCTBa B
MPOCTPAHCTBE

A) Ilnanumetpus b) AHanuTtuueckasi reoMeTpus B) Crepeomerpus

2. EBKINIOBY IJIOCKOCTh MOKHO MPEACTaBUTh, KaK

A) OrpaHMYEeHHYIO OBEPXHOCTh, COCTOSIIYIO U3 IPSIMOYTOJIbHUKOB

b) rnagkyto poBHYI0 HOBEPXHOCTh KPBIIIKU CTOJA, TPOIOJKEHHYIO HEOTPaHUYEHHO
BO BCE CTOPOHBI B) OeckoHeuHyr0 BOTHOOOpa3HYIO MOBEPXHOCTh

3. BeibepeTe BapuaHT, B KOTOPOM MEPEUUCICHBI BCE IPOCTPAHCTBEHHBIEC (DUTYPHI
A) Ogaun, napasienorpamm, napadosna b) KBanpat, kpyr, paBHOCTOpOHHUI
TPEYTOJIbHUK B) Hununap, chepa, nupamua

4. YKaxxuTe OCHOBHBIC (HEOTpeIesieMble) MIOHATHSI CTEPEOMETPHUH

A) yron, npsimas, J1y4d b) Touka, npsiMasi, INIOCKOCTb B) Touka, npsamas,
OKpPY>KHOCTb
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5. IIponoinkuTe MepByr0 aKCHOMY CTEpEOMETPHH «Hepe3 TpHU TOUKH, HE JIeXKaIUe
Ha OJTHOM MPSIMOM. . .

A) Henb3s IPOBECTH IUIOCKOCTh b) MOXHO mpoBecTH OECKOHEYHOE YHUCIIO
IJIOCKOCTEN B) M0kHO pOBECTH TPU pa3INUHbIE INIOCKOCTH

') MOKHO NPOBECTHU MIOCKOCTh U IPUTOM TOJIBKO OJHY

6. IIponomxuTe BTOPYIO aKCHOMY CTepeoOMETpUH «Eciau 1Be TOYKH NPSMOU JIeKaT
B JJAHHOM INIOCKOCTH,

A) To 3Ta npsiMast NEPECEKAET ATY MIOCKOCTh b) To 3Ta npsiMas napayensHa
3TOM MJIOCKOCTH B) To 3Ta npsiMas nepneHauKyIsipHa 3TON IITOCKOCTH

I') To 1 Bcs 3Ta npsAiMast IEKUT B ITOU MJIOCKOCTH

7. Ilpomomxure 310 akcuoMy crepeoMerpun «Ecimn aBe pas3inyHble IUIOCKOCTH
UMEIOT OJHY OOIIYIO TOUKY

A) TO 3TH TIJIOCKOCTU UMEIOT OECKOHEYHOE YUCJIIO OOIIMX TOYEK, JISKAIINX Ha OTHOU
IPSAMON

B) To 3T mnockoctu 60bIlIe HE UMEIOT OOIIUX TOUEK

B) To 3T ninockocTy UMEIOT €€ OHy O0IIyI0 TOUKy [') Takoro ObITH HE MOYKET
8. YcTaHOBUTE COOTBETCTBUS MEXAY YCJIOBHSAMH W 3aKIHOYEHUSIMU aKCHOM
CTEPEOMETPUHI

A) Yepe3 Tpu TOuKH, HE JNexamue Ha|l. ... TO OSTH IUIOCKOCTH HMEIOT

OJIHOM TPSIMOM. .. OECKOHEYHOE 4YMCIIO OOLIUX TOYEK,

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

AQHHOH ILTOCKOCTH, ... 2. ...MOXXHO TIPOBECTU TUIOCKOCTh H

B) Ecnu aBe pasnuuHble IMIIOCKOCTH IIPUTOM TOJIBKO OJIHY

HUMEIOT OJIHY OOLIYIO TOUKY, ... 3. ...TO U BCA 3Ta MpsiMast JISKUT B 3TON
MJIOCKOCTH

9. VYcraHOBHTE COOTBETCTBUSI MEXAY B3aMMHBIM PACIOJIOKEHHEM TMPSIMBIX B
MIPOCTPAHCTBE

A) JlBe mnpsmble B TpoCTpaHCTBE | 1. OHM HE JeXaT B OJJHOM IIIOCKOCTH
Ha3bIBAIOTCS NAapaUICIbHBIMM, €CIIH... | 2. OHU JIEKAT B OJHOM IIJIOCKOCTH H
b) JlBe mnpsiMmbie B TPOCTPAHCTBE TepeceKkaroTCs
HAa3bIBAIOTCA CKPCIMUBAIOIIMHUMUCA, | 3. oHM JIeKaT B OJJHOW IUNIOCKOCTH U HE
CCJIH. ... TIEPECEKAIOTCS
B) JIBe mpsmbie B TOPOCTPAHCTBE
Ha3bIBAIOTCS MepeCeKaOIINMUCH,
€CIIH. ..
10. /IBe npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS MapaJIEIbHBIMU, €CIIH. . .
A) OHHU He JeXKaT B OJIHON INIOCKOCTH b) onu nexar B 0JJTHOM MJIOCKOCTH U
HE MepeceKarTCs B) oHu nexar B 07{HOM MJIIOCKOCTH U TIEPECEKaI0TCs
11. JIBe npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS CKPEITUBAOIITUMHUCS, €CITH. . .
A) OHHU HE JIeKaT B OJTHOM IJIOCKOCTH b) oHu nexxat B OIHOM MJIOCKOCTH U
HE MepeceKarTCs B) oHu nexat B 0J{HOM MJIOCKOCTH U TIEPECEKaroTCs

12. YcraHOBUTE COOTBETCTBUS MEXKAY B3aUMHBIM PACIIOJIOKEHUEM NPSIMOM M
IIJIOCKOCTHU B IIPOCTPAHCTBE
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A) Ilpsmas 1eXUT B JaHHOMN :

IJIOCKOCTH

b) Ilpsimas nepecekaet MmiI0CKOCTh 1) = 2)-

B) Ilpsimas mapanmienpHa MI0CKOCTH

I') Tlpsimast meprieHAUKYJIIpHA

[UIOCKOCTHU \f a\
) ) B

13. YcTaHOBUTE COOTBETCTBUSA

A) Ilepecekaromuecs npsmMblie 1. 7 2.
b) [lapaniensHblie npsiMble
B) CkpemuBaromiuecs: mpsiMbie '

14. Yepes kakue ABe NpsIMbIE HEIb3s1 IPOBECTU OJIHY IUIOCKOCTh?

A) CkpemuBaroniuecs b) [MapannensHbie B) [lepecekaromuecs

I') [lepnenaukynsipHbIe

15. IIpssmas Ha3bIBAETCS MEPIECHANKYISIPHON INIOCKOCTH, €CIIH. ..

A) yros Mexay nNpsiMOW U IIIOCKOCThIO paBeH 0° b) ona nepecekaet 3ty
MJI0CKOCTh

B) ona nepnieHauKyssipHa JIt0OOM PSIMOM, JIeKallleld B 3TOM MIOCKOCTU

16. CKOJBKO TJIOCKOCTEH MOKHO MPOBECTU Uepe3 MPSMYI0 U TOUKY, HE JIEKAIIYI0
Ha Hel?

A)Huonnott b)Omny  B) JIBe I') beckoneunoe MHOXkeCTBO

17. CKOJBKO MIIOCKOCTEN MOKHO MPOBECTU Uepe3 MPSAMYIO U TOUKY, JIeXKAIIyl0 Ha
Hen?

A) Hu oxnoit b) Onny B) /lse I') beckoneunoe
MHO>KECTBO

18. CKOJBbKO MIOCKOCTEN MOKHO MPOBECTH Yepe3 TPU TOUKH, JIEKAIUE HA OJHOU
npsAMOn?

A) Hu oxnoit b) Onny B) /lBe I') Beckoneunoe
MHOKECTBO

19. CkoJIbKO MIIOCKOCTEN MOKHO IIPOBECTU Yepe3 TPU TOUKH, HE JIeKAITUE HA OTHOU
npsAMOon?

A) Hu oxnoit b) Onny B) Tpu I') Beckoneunoe
MHO>KECTBO

20. Kak Ha3pIBatoTCs MpsIMBbIE B IPOCTPAHCTBE, KOTOPHIE JIEKAT B OJJHOM MIOCKOCTH
U HE IepeceKaroTcs?

A) llepnenaukynspusie  b) [lapamtensubie  B) CkpemmBaronuecs ) Takux
NPSIMBIX HE CYILIECTBYET

21. Kak Ha3bIBaloTCsA MpsSMble B MPOCTPAHCTBE, KOTOpPHIE HE JIEKAT B OJIHOM
IJI0CKOCTH?
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A) Ilepnenaukyisapusie  b) [lapasmensueie  B) CkpemmBaromuecs [') Takux
MPSIMBIX HE CYIIECTBYET

22. Kak Ha3bIBalOTCS MpsSMbIE B IMPOCTPAHCTBE, KOTOpPHIE HE JIeKAT B OJHOU
IJIOCKOCTH U TIEPECEKAIOTCS?

A) llepnenaukynapusie  b) [Mapamnensusie  B) CkpemuBaronuecss ') Takux
MPSIMBIX HE CYIIECTBYET

23. CKOJIBKO IMJIOCKOCTEW MOYKHO MPOBECTH Yepe3 JIBE MepeceKaronuecs npsmpie?

A) Hu oxnoit b) Onny B) Jlse I') beckoneunoe
MHOECTBO

24. CKOJIBKO TIIIOCKOCTEH MOYKHO MPOBECTH Yepe3 JIBE MapajuIieIbHbIC MpsMbIe?

A) Hu oxnoit b) Onny B) Jlse I') beckoneunoe
MHOKECTBO

25. CKOJIBKO TIJIOCKOCTEH MOYKHO IMPOBECTH Y€PE3 JIBE CKPEIINBAIOIINECS TPSIMBbIc?
A) Hu oxnoit b) Onny B) /lse I') beckoneunoe
MHOKECTBO

26. Ecnu a u b ckpemmuBaroiiyecs npsMbie, TO yroj M1y HUIMH PaBeH. ..

A) 90°

b) yriy, KOTOpbIil 00pa3yroT npsiMble a; U b1, TpOBEIEHHBIC Yepe3 MPOU3BOIbHYIO
TOYKY POCTPAaHCTBAa M, apauiebHbIe COOTBETCTBEHHO MPSIMBIM a 1 D

B) yrmy, o00pa3oBaHHOMY OTHMH TpPSMBIMH C TpeThe mpsiMoit  d,
NEPHEHAUKYJIAPHON IBYM JaHHBIM

27. Yraom Mexay NpssMOU U INIOCKOCTBIO HA3bIBAETCH. . .

A) yronu, KoTopblii 00pa3yer 3Ta npsamasi ¢ J000H MpsAMOii, Jexkallel B III0CKOCTH
Y IPOXOJIAIIEH Yepe3 TOUKY MepeceyeHus

b) yron mMexty 3TOM npsiMOil ¥ IPSIMOM, IEPIEHIUKYIISIPHOM ITIOCKOCTH

B) yron mexty 3Toi npsiMoi 1 €€ MpoeKuen Ha TIOCKOCTh

28. YcTaHOBUTE COOTBETCTBUE MEXKIY B3aHUMHBIM PACIIOJIOKEHUEM IUIOCKOCTEN B
IIPOCTPAHCTBE

A) [InockocTu nmapanienbHb

b) [1nockocTu nepecekarorcs

B) IllnockocTn nepneHuKyasipHbI

29. Yriom Mexay ABYyMs MEPECEKAIOIUMHUCS TIOCKOCTSIMU O U 3 Ha3bIBAETCH. ..
A) yros Mexay IByMsl IPOU3BOJILHBIMHU MEPECEKAOIUMUCS NPSMbIME & U D, mpu
yCJIOBUH, YTO a€q, beP

b) 60mp1muit U3 ABYrpaHHBIX yIiI0B, 00pa30BaHHBIX 3TUMU TIOCKOCTSIMHU

B) MeHbImMii U3 IByrpaHHbIX YIII0B, 00pa30BaHHBIX ATUMHU IIJIOCKOCTIMU

30. YcTaHOBUTE COOTBETCTBUE MEXKY YIJIAMH B IPOCTPAHCTBE
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A) Yroa Mmexay npsiMbIMU
b) Yron mexay npsmoi U miocKoCThbIO
B) Yron mexay miockocTsiMu

A

B) Ilpoekius

ay

A) IepneHAUKYIIAP K MIIOCKOCTH
b) HaknonHas K miocKocTu

I') IlnockocTh

//i;g)‘ii //
1.5— 2.
/
\
31.1Ilo PHUCYHKY YCTAaHOBHUTC COOTBCTCTBUA
1. «
- 2. BC
HAKJIOHHOH HA IINIOCKOCThb
3. AB
4. AC

32. IlepnieHAUKYJISIp, HAKJIOHHAS U €€ MMPOEKIUs 00pa3yIoT. ..

A) OCTPOYTOJIbHBIN TPEYTOJIBHUK
B) TynoyroybHbI# TPEYroJIbHUK
psIMbIE

33. YcTaHOBUTE COOTBETCTBHUS

b) npsiMOoyronbHBIi TPEYroJIbHUK
I') Tpu nepecekaromrecss B OAHOM TOUKE

A) Paccrosnue ot Touku [0 | 1. 9T0 mMHA UX OOIIETO MEPHEHAUKYISIPA,

IpsIMOM B MPOCTPAHCTBE TO €CThb PAaCCTOSHUE OT MPOU3BOJILHOMU

b) Paccrosime MEXIY |  TOYKHM OJHOM MPAMOM [0 APYTrOM NPSAMON.

napauieibHbIMU  TPSIMBIMH B .

MPOCTPAHCTBE 2.93T0 pElCCTOSIHI/Ie OT HpOHBB(‘)JJ'IBHOI/I TOYKH

B) Paccrosaue ot TOYKH 10 OZIHOU IIJIOCKOCTH 10 IPYTOH.

TI0CKOCTH . 3. 9T0 JUTHHA MEePICHINKYJIISAPA,

I) PaCCTOHHerUOT TpAMOM - J10 IIPOBEAEHHOIO U3 IPOU3BOJIBHOM TOYKH

napajuiesIbHON €Ml MIOCKOCTH IpsMOR Ha ILTOCKOCTS.

) Paccrosiaue MEXITY

napauieIbHbIMH MIIOCKOCTSIMU 4. 9310 JUTMHA NePIEHIUKYIIApa,
OMYILIEHHOTO M3 ATOW TOYKH HA JTAHHYIO
IIJIOCKOCTb.

5. 910 JUTMHA MePIICHIUKYJISIpA,

MPOBEAEHHOIO U3 TAHHOW TOYKH K TAHHOU
MPSMOM.

34. YcTaHOBUTE COOTBETCTBUS

A) PaccrosHHe OT TOYKH JO A

MPSAMOM B POCTPAHCTBE N |

b) Paccrosaue MEXKITY l

napauieIbHBIMA ~ TIPSIMBIMH B 1. /B .

MIPOCTPAHCTBE
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B) Paccrossnue ot Touku 0 = ?
TUTOCKOCTH |
I') Paccrosinue ot mpsiMoit 110 H
IapajuIeIbHON €1 INIOCKOCTH 2 U=
) Paccrosinue MEXKITY A a .
napauieIbHbIMH MIIOCKOCTSIMU
= b
3 B 4 :
A
L
5. o
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. T’ 29.B
8. A-2,b-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,T-3, I-2
34. A-4,b-3,B-5,T-2, I-1

Paznes 12. MHOrOrpaHHMKH U TeJIa BPAILlCHUSA
Tema 12.2. IIpu3ma, ee cocraBiaswimme. Ceuenuss npusMbl. Buabl npusmMsl
1. Cpenu nanHbIX Quryp ykazath Ty, uto HE Oyner sBasThCs nmpu3Moi.

2. Kakoe ormpeeneHne OnuchbiBaeT npusmMy?
a) B OCHOBAaHWW HAXONATCS TPABWIbHBIC MHOTOYTOJBHUKH, TPaHSAMHU OyIyT
napasuIeJIorpaMMEl;
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0) B OCHOBaHUH TPEYTOJBHUK, TPAHSIMU TaK )K€ SBISIOTCSA TPEYTOJIbHUKY;
B) OCHOBAHHUE COCIMHEHO C BEPIIMHON 00pa3yIONUMU;
I') OCHOBAHUSIMHU OYyIyT MapajuiesIorpaMMbl, a TPaHsIMU TPEYTOJIbHUKH.
3. Kakoro BuJia mpu3M HE CYyIIECTBYET?
a) TpeyroJibHasi;
0) IIecTUyroJibHasi;
B) YETBIPEXYIoJIbHAS;
I) BEpPHOI'O OTBETA HET.
4. V3 npencTaBlIEHHOTO CIIMCKA YKa3aTh TOT BHUJI IPU3M, KOTOPOI'O HET.
a) HaKJOHHBIC,
0) npsmeie;
B) IMpaBUJILHBIC,
I) TEepEeBEpHYTHIE.
5. Ecniu peOpo npu3Mbl NEPIEHIUKYISIPHO OCHOBAHUIO, TO OHA. ..
a) Tmpsmas;
0) HaKJIOHHAas,
B) IIEpEeBEpHYTas;
r) MpaBWIbHAS.
6. B ocHOBaHMM TpU3MBlI PACHOJIOKEH MPABWIbHBIM MHOroyroibHUK. Ee pebpo
nepeceKkaeT OCHOBaHHUE MO NPSIMbIM yIiioM. J[aHHas npusma. ..
a) mpsaMas;
0) mpaBUIIbHAS;
B) yCEuYeHHas;
I') HaKJIOHHAas.
7. UeM sBASIOTCA OOKOBBIE TPaHU MPU3MBI?
a) TpEyroJbHUKAMH;
0) MIECTHUYTOJIbHUKAMU;
B) MapajijiejIorpaMMamu;
I) MATHYTOJbHUKAMHU.
8. Kakoli n3 puCyHKOB COAEPKUT TUArOHAIb TPU3MBI?
‘

s G Ay
-:1, ) «‘ -y

a) * ¥ ° 6 = B).
9. KBagpar nquaroHanu npu3Mbl paBeH. ..
a) CyMMe KBaJIpaTOB JUTMHBI, IMUPUHBI, BHICOTHI;

0) cyMMe JJIMHBI, BBICOTHI M IIIUPUHBIL;

B) KBaJpaTy BBICOTHI U IIWPHUHBI;

T) YTPOSHHOMY MPOU3BEACHHUIO IIIMPUHBI, BBICOTHI, JTHHBI.
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tect 10. M3BecTHO, YyTO B MpU3ME BBICOTA, IJIMHA U IIMpUHA paBHbI 4. KBaapar ee
JaroHaiau Oyner. ..

a)
0)
B)
r)
11.
a)
0)
B)
r)
12.

13.

14.

10;

8;

12;

14,

[Tpu3My COCTaBIISIIOT IBa paBHBIX MHOTOYTroJibHUKA. Kak OHM Ha3bIBAtOTCS?
rpaHu;

BEPIIVHBL

OCHOBAaHWSI,;

BBICOTBI.

B npusmMe neprneHauKyIsipHO OCHOBAHUIO MOTYT PaclofiaraThCs. ..

a) TpaHu;

0) BBICOTHI;

B) BEPILUHBI;

I') OCHOBaHUSI.

I'panu coctosT u3...

a) BBICOT;

0) AuaroHasei,

B) pebep;

I) HapauielIbHBIX IpaHeil.

[Ipsimas, omyiieHHas U3 HEKOTOPOW TOYKH OCHOBAHUS K JPYTrOMY OCHOBAHHIO

IO ITPSAMBIM YI'JIOM HA3BIBACTCA. ..

a) BBICOTOW;

0) nuaroHasbo;
B) OMCCEKTpPUCOM;
r) MEAUaHOW.

OTBeThI:
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 12.8. IIpaBu/IibHbIC MHOTOTPAHHUKH U MX CBOICTBA
1. 3 kakuX paBHOCTOPOHHUX (PUTYp COCTABIEH MKOCAIP:
a) TPEYroJIbHUKOB

0) WECTUYTOJILHUKOB

B) YETHIPEXYTOJbHUKOB
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2. BepmnHo# CKOJIBKHUX (QUTYD SIBIAETCA KaXKIasi BEpLUINHA TETpadapa:

a) 4

0)3

B) 6

3. U3 xakux paBHOCTOPOHHUX (DUTYp COCTABJIEH OKTadIp:

a) IEeCTUYTOJIHLHUKOB

0) 4eThIPEXyTroJIHbHUKOB

B) TPEYT'OJIbHUKOB

4. MHOrorpaHHUK Ha3bIBAE€TCS MPABUIIbHBIM, €CIIH:

a) OH BBITYKJIBIN

0) OH HE BBITYKJIbIIA

B) OH UIMEET OCTPbIE YTJIbI

5. Kakoi1 3 MaTeMaTUKOB BIEPBBIE BBEJ MOHATHSI PABUIIBHBIX MHOTOTPAHHUKOB:
a) Apxumes

0) Keruiep

B) [Imaron

6. MHOTOTpaHHUK Ha3bIBA€TCS MPABUIbHBIM, €CIIH:

a) BCE €ro TpaHu SBISIOTCS PaBHBIMU HETIPABUIILHBIMU MHOTOYTOJIbHUKAMU
0) Bce ero rpaHu SBJSIOTCS PAaBHBIMU MTPABUIBHBIMA MHOTOYTOJIbHUKaAMU
B) JIB€ €T0 TPaHH SIBJISIOTCS PAaBHBIMU IMPABUIIBHBIMU MHOTOYT'OJIbHUKAMU
7. Bynet v nupamua NpaBUIbHOM, €CIIH €€ TPAHU PABHOOEIPEHHBIE
TPEYrOJIbHUKU:

a) HET

0) oTyacTu

B) J1a

8. MHOTOrpaHHUK HA3bIBACTCS TPABUIBLHBIM, €CJIH:

a) B KQXJ0W €ro BepIINHE CXOUTCS OJIMHAKOBOE YUCIIO PEOEp

0) B KaXKJI0H €ro BEpIINHE CXOIUTCS pa3HOE Ynuciio pEdep

B) B KQXJIOM €r0 OCHOBaHHH CXOJIUTCSI OJJUHAKOBOE YHCIIO pEdep

9. Kakoii U3 mpaBUWJIbHBIX MHOTOTPAHHUKOB HE UMEET LICHTPA CUMMETPHUU:
a) ToJeKadIp

0) uxocarap

B) TE€Tpa’Ap

10. Beimykiblii MHOTOTPAaHHHK, COCTOSIIIUN U3 OJIMHAKOBBIX MPaBUIIbHBIX
MHOT'OYTOJIbHUKOB M 00JIaJal0IIUM MPOCTPAaHCTBEHHON CUMMETPUEH:

a) paBHOCTOPOHHUM MHOTOTPaHHUK

0) MpaBWJIHHBIN MHOTOIPaHHUK

B) OOBIYHBIA MHOTOI'PaHHUK

11. N3 xakux paBHOCTOPOHHUX (DUTYP COCTABJIEH T'€KCAdIP:

a) YEeThIPEXYTOJIbHUKOB

0) TpeyroJbHUKOB

B) IIECTUYTOJIbHUKOB

12. C Kax1bIM NpaBUIBHBIM MHOTOIPAHHUKOM CBSI3aHbI TPH KOHLICHTPUYECKUE
cdepsbl, Tak JIU 3TO:
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a) HeT

0) na

B) OTYACTH

13. Kakoii U3 npejIo’)KeHHbIX MHOTOTPAaHHUKOB MTPaBUIIbHBIN:

a) Ky0

0) mpu3ma

B) IUpaMuIa

14. CymMa I0CKUX yTJI0B IPU KaXA0W BEPUIMHE I'eKca’dipa paBHa:
a) 300

0) 324

B) 270

15. Kakol n3 npemio:KeHHbIX MHOTOIPAHHUKOB ITPAaBUIIbHBIMN:

a) OKTasp

0) mpu3ma

B) IMapajuiesienuIe]]

16. CKOJIBKO IJIOCKOCTEH CUMMETPUHU UMEET TETPAd/IP:

a) 12

0) 15

B) 6

17. I3 kakux paBHOCTOPOHHUX (DUTYP COCTABIICH JIOJACKAIP:

a) TPEYroJIbHUKOB

0) 11eCTUYTOJIbHUKOB

B) MATUYTOJILHUKOB

18. C xaXapIM MpaBUIbHBIM MHOTOTPAHHUKOM CBSI3aHbI OMPEACIEHHBIC YIIIbI,
XapaKTEpHU3YIOIIUE €ro CBOMCTBA, TaK JIM 3TO:

a) HET

0) na

B) OTYACTH

19. Kak yare Ha3bIBatOT reKcad/ip:

a) mpu3zma

0) nupamua

B) KyO

20. Ukxocarap UMEET ... YUCIIO TPAHEH:

a) HaMMEHbIIee

0) HauOoublIEe

B) OJMHAKOBOE C JIPYTUMU ITPaBUWJIbHBIMH MHOTOTPaHHUKAMHU YUCJIO TpaHen
21. CkoNBbKO MPaBUIIBHBIX MHOTOTPAHHUKOB CYIIECTBYET B T€OMETPUHU:
a) S

0) 7

B) 6

22. Y npaBWIBHOTO TE€Tpadapa BCe ABYTPaHHBIC YIIIBI TP pEOpax U BCe
TPEXTPAHHbBIC YTJIbI TPU BEPIINHAX:

a) pa3Hble
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0) paBHBI

B) 3aBUCHUT OT yCJIOBHUSA 3a/1a4u

23. Kakoil ©3 MHOTOYTOJIbHUKOB SIBJISIETCS TPAHSIMU J10IEKa3/Ipa:
a) MATUYTOJILHUK

0) TpeyroJbHUK

B) poM0O

24. Kaxxnas BeplIHa NpaBUJIBHOTO TE€Tpadipa sIBISETCS BEPUIMHOM TpeX
PABHOCTOPOHHUX TPEYTOJIbHUKOB, TaK JIU 3TO:

a) HeT

0) na

B) OTYACTH

25. Ckonbpko pebep uMeeT TeTpasip:

a) 8

0) 7

B) 6

26. [IpaBUIIBHBIN OKTAdIp UMEET 8 TPEYTOJbHBIX rpaHeil, 12 pédep, 6 BepiuH, B
KaXKJI0M ero BepIimHe cxoaarcs 4 pedpa, Tak Jiv 3TO:
a) HeT

0) na

B) OTYACTH

277. CKOJNBKO BEPUIMH UMEET TETPAIP:

a) 4

0)2

B) 1

28. CKOJIBKO TpaHel y OKTasapa:

a) 12

0) 10

B) 8

29. CkonbKO rpaHel y TeTpasipa:

a) 4

0) 14

B) 16

OTBeThI:

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

OtBer a §) B a B §) B a B §)

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

OtBer a 3] a B a B B 0 B 3]

Homep |21 22 23 24 25 26 27 28 29
BOIIpPOCA
OTtBeT a §) B §) B 0 a B a
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Tema 12.9. Huaunap u ero 3jaeMeHTbl. CeueHne NUJIMHAPA

1. Yto nmpencTaBiiseT ceyeHue MWIMHIIPA, MPOBEIEHHOE MIOCKOCTBIO,
NEPHEHAUKYIISIPHO OCH:

a) oBaJ

0) Kpyr

B) IPSIMOYTOJILHUK

2. YUto mpeacTaBIisieT 0CEBOE CEUCHHE IIMIIMHIPA:

a) MPSAMOYTOJIbHUK

0) TpeyroJIbHUK

B) OBall

3. Uto npencrapisieT O0KOBast MOBEPXHOCTh LWJIUHIPA:

a) TPEyroJabHUK

0) NPAMOYTOJIbHUK

B) KpyT

4. Ceuenue, npoxosiiee napauieIbHO OCHOBAHUSIM IIMIIMH]IPA, SIBISETCS:
a) MPSIMOYTOJIbHUKOM

0) KBagpaToM

B) Kpyrom

5. Hunuuap, OCEBBIM CEUEHUEM KOTOPOTO SBIISIETCS KBaJIpaT, HA3bIBAETCS:
a) MPaBWJIbHBIM KPYTJIbIM

0) IITUNTHYECKUM

B) PABHOCTOPOHHHUM

6. Eciiu nuametp ocHOBaHMS M 00pa3yromias UIMHIPA PaBHBI APYT APYTY, TO
OCEBBIM CEUCHUEM SIBIISICTCS:

a) KBaJpar

0) kpyr

B) MIPSIMOYTOJIBHUK

7. 'eoMeTprUYECKOE TENO, OTPAHUYEHHOE HWIMHAPUIECKON TOBEPXHOCTBIO U
JBYMSI TIapaJUIeIbHBIMH TTIOCKOCTSIMHU, TIEPECEKAIOIIUMH €€

a) MUIMHAD

0) KOHYC

B) KBa/IpaT

8. CeueHue, mpoxoAsIIee MapalIeIbHO OCH IUINHIPA, MOXKET OBITh:

a) MO0 MPSMOYTOJIBLHUKOM, JIMOO KBAIpaTOM

0) TOJIBKO KBaJIpaTOM

B) TOJIBKO MPSMOYTOJIBHIKOM

9. Ecniu amameTp ocHOBaHUS M 00pa3yrolias MIIHHAPA HE PABHBI IPYT APYTY, TO
OCEBBIM CCUCHUEM SIBISICTCS:

a) KBajpar

0) kpyr

B) MIPSIMOYTOJIbBHUK

10. Berurcnure JyiMHY BBICOTHI PABHOCTOPOHHETO IMJIMHIIPA, TUIONIAlb OCEBOTO
CEYEHMs] KOTOPOro paBHa 25:

a) 50
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0) 12,5

B) 5

11. Ckosbko 00pa3yrommx MOKHO MTPOBECTH B IIWJIMHJIPE:

a) MHOTO

0) onHy

B) JIBE

12. Kakoit BUJ HE MOXKET UMETh CEYEHUE [IUIUHIPA:

a) oBal

0) KBazpar

B) TPEYTOJbHUK

13. Bpaiennem kakoil reoMeTpuieckoi (Urypsl MOKHO MOTYYUTh LHATHHIP:
a) MPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT TUIIOTEHY3bI

0) NpPsAMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT KaTeTa

B) MIPSIMOYTOJIbHUKA BOKPYT OJIHOW U3 CTOPOH

14. TloBepxHOCTB, 0Opa3zyemasi OJJHOIIapaMETPUUECKUM CEMENCTBOM
napaieIbHBIX IPSIMBIX (Ha3bIBAEMBIX 00pa3yIOIIUMK) U MPOXOISIIMMH Yepe3
TOYKU HEKOTOPOI KPUBOI (Ha3bIBAEMOM HATIPABIISIONICH):

a) MOBEPXHOCTh OCHOBAHUS IUJIUHAPA

0) KOHUYECKasi TOBEPXHOCTh

B) HWJIMHJIPUYECKAsi TOBEPXHOCTh

15. Otpe30ok, BEICEKAEMBII IIIIOCKOCTSMH €70 OCHOBAaHHUW Ha MPSIMOM,
NEPHEHANKYJIIPHON UM, WM JJIMHA 3TOTO OTpe3Ka:

a) CTOpOHA IUJIMHIpa

0) BbICOTA LIMJIMHAPA

B) BEpILIUHA IWINHAPA

OTBeThI:
Homep |1 2 3 4 5 6 7 8
BOITpOCa
OTtBer o a o B B a a a
Homep |9 10 11 12 13 14 15
BOIpOCa
OTtBeT B B a B B B 0

Tema 12.10. Konyc u ero 3;iemenTsl. CeueHue KOHyca

1. Touka, U3 KOTOPON UCXOIAT JIyUH:

a) OCHOBaHUE KOHYycCa

0) BepilIMHA KOHYCa

B) oOpasyrolei Konyca

2. [1nomanp 60KOBOM MOBEPXHOCTH KOHYCa paBHA MIPOU3BE/ICHUIO YKCIIA T HA
paauyc OKpY>KHOCTH OCHOBAHUS M Ha JIMHY ... KOHYCa:

a) TUTIOTETUYECKOTO

0) BEpIIMHBI

B) 0Opa3yrolen
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3. [InockocTh, 0Opa3oBaHHas B pe3yJIbTaTe NMepeceueHus INIOCKOM MOBEPXHOCTH U
BCEX JIy4ell, HICXO/SIIMNX U3 BEPIINHBI KOHYCA:

a) OCHOBaHUE KOHYyca

0) nuHa oOpa3yromien

B) OOKOBasi TOBEPXHOCTh

4. YkaxuTe BUJ KOHyCa, B KOTOPOM OCEBOE CEUECHUE — PABHOCTOPOHHUM
TPEYroJIbHUK:

a) HaKJIOHHBIN

0) yceueHHbI!

B) PABHOCTOPOHHHI

5. JIro60¥ 0Tpe30K, KOTOPBI COEANHSIET BEPIINHY KOHYCa C TPaHULIEH OCHOBAaHUS
koHyca. Obpa3yrorias ecTb OTPE30K Jy4a, BBIXOSIIETO U3 BEPUINHBI KOHYCA:
a) OOKOBas MOBEPXHOCTh

0) oOpasyrolasi KoHyca

B) JUITMHA 00pa3yroliei

6. 'eomeTpuyeckoe Te10, KOTOpoe 00pa30BaHO COBOKYITHOCTBIO BCEX JIyUEH,
UCXOSIINX U3 TOUKHU U MEPECEKAIOLIUX JTH00YIO MIIOCKYIO TOBEPXHOCTD:

a) Kpyr

0) TpeyroJbHUK

B) KOHYC

7. COBOKYITHOCTh BCEX 00pa3yIoIIMX KOHYCa:

a) BBICOTa KOHYyCa

0) O0KOBasi MOBEPXHOCTh KOHYCa

B) OCh KOHYCa

8. B mecTe nmepeceuenust oopaszyercs ... KOHyca:

a) OCHOBaHUE

0) BepInHa

B) CTOPOHBI

9. CoctouTt n3 OOKOBOI MOBEPXHOCTH U OCHOBAHHS KOHYCA:

a) OCEeBOE CEYECHHE KOHYC

0) MOBEPXHOCTh KOHYyCa

B) OCh KOHYCa

10. Ykaxxute reoMeTpu4IecKyto GUrypy, Koropas Mo>KeT ObITh MIOJTy4YeHa B
CEUCHUH, MapalIeIbHOM OCHOBAaHUIO KOHYCA!

a) Kpyr

0) MPSIMOYTOJIbHUK

B) KBajpar

11. OTpe30ok, KOTOPBIM BBIXOJHUT U3 BEPIIUHBI KOHYCA U TMTEPICHANKYJISIPHBIN K €ro
OCHOBAHHUIO:

a) HampaBJsoNIas KOHyca

0) MOBEPXHOCTH KOHYyCA

B) BBICOTA KOHYCA

12. OnuH U3 31€MEHTOB KOHYCA:

a) oOpasyrormias
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0) oOpa3zoBaHHas

B) 00pa3oBareiibHasA

13. Ilpsimast, mpoxo/sias yepe3 BEpIINHY KOHYca U LIEHTP OCHOBAHUS KOHYcCA:
a) MOBEPXHOCTh KOHYCa

0) ocb KOHYycCa

B) BBICOTA KOHYyCa

14. OnuH 13 3J1€MEHTOB KOHYCA:

a) CUHYC

0) OKpPY’KHOCTh

B) TUAMETP

15. OnuH U3 31€MEHTOB KOHYCA:

a) TAHTECHC

0) KOCUHYC

B) paauyc

16. CeueHne KOHyca MIOCKOCTHIO, MPOXOAAIICH Yepe3 OCh KOHYcCa:

a) MEXOCEBOE CEUECHUE KOHYCa

0) oceBoe ceueHne KoHyca

B) IIPOCTOE CEUEHUE KOHYyCAa

17. OnuH U3 31€MEHTOB KOHYCA:

a) oCh

0) spo

B) CUHYC

18. Ykaxxute reoMeTpuiecKkyto (Gpurypy, Kotopasi MOKeT ObITh IOJy4Y€Ha B OCEBOM
CEUEHUU KOHYCa:

a) mapajuiesorpaMmm

0) NPSMOYTOJIbHUK

B) TPEYTOJIbHUK

19. Yxaxxute TouHyI0 (HOPMYITUPOBKY ONPECICHHS KOHYCa:

a) KOHYCOM Ha3zbIBaeTcs (purypa, KoTopasi COCTOUT U3 KPyra — OCHOBaHUS KOHYCa
¥ BCEX OTPE3KOB, COSAUHSIONINX BEPIINHY KOHYCA C TOYKAMU OCHOBAHUS

0) KOHyCOM Ha3bIBaeTCs (pUrypa, KOTopasi COCTOUT U3 Kpyra — OCHOBaHHUS KOHYCA,
TOYKH, HE JIEXKAIIEH B TNIOCKOCTH ATOTO KPyra, — BEPIIMHBI KOHYCa U BCEX
OTPE3KOB, COCTUHSIONINX BEPIINHY KOHYCa C TOUKAMH OCHOBAHUS

B) KOHYCOM Ha3bIBacTCs GUTypa, KOTOpask COCTOUT U3 Kpyra, TOYKH — BEPIITHHBI
KOHYCa U BCEX OTPE3KOB, COSAUHSIONINX BEPIIMHY KOHYCa C TOUKAMU OCHOBAHUSI

OT1BeThI:
Homep |1 2 3 4 5 6 7 8 9 10
BOIIpOCa
OTtBer 0 B a B o B 0 a 0 a
Homep |11 12 13 14 15 16 17 18 19
BOIIpOCa
OtBeT B a § B B § a B 0
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Tema 12.12. Illap u cpepa, ux ceyeHus

1. Eciu Bce 60koBBIE peOpa mupamMuabl paBHbL, TO B HEE BCET/1a MOXKHO BIHCATh
map, Tak Jiu 3TO:

a) HET

0) na

B) 3aBUCHUT OT yCIIOBUH 3a/1auu

2. KoH1Ibl BCSIKOTO AMAMETPa Ha3bIBAIOTCS:

a) napaJuieJIbHBIMUA TOYKAMU I1apa

0) IMaMeTpaibHO IPOTHUBOIIOJIOXKHBIMU TOYKaMH IIapa

B) 3aBUCHUT OT yCJIOBHUSA 3a/1a4n

3. Uepes mo0yro TOUKY BHE IIapa MOKHO TIPOBECTU HE OoJiee ABYX KacaTeIbHBIX K
JAHHOMY LIapy, TaK JH 3TO:

a) na

0) 3aBHCHUT OT YCJIOBHUH 3a1a4H

B) HET

4. Yem Onmke cexyIiasi INIOCKOCTh K IIEHTPY 11apa, TeM pajuyc Kpyra CTAHOBHUTCS:
a) OoJibliie

0) MeHblIIIe

B) KOT/la KaK

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

a) Ecnu d = R + 1, TO m1apeI kacarorcs.

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

B) Eciu d = R — 1, TO mapsl UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY.

6. Pannyc 001b110T0 Kpyra paBeH:

a) TMameTpy Iapa

0) paauycy mapa

B) IUIOIIA]IM IIapa

7. Bce ToUkM mapa yIajieHbl OT €r0 IEHTPa Ha PACCTOSIHUE, PABHOE PanyCy
niapa, Tak Ji 3TO:

a) na

0) 3aBHCHUT OT YCJIOBHUI 3a1a9H

B) HET

8. Paccrosinue Mexay JTr00bIMH TOYKaMHU 11apa He 0oJibllie AuamMeTpa 1mapa, Tak Jid
3TO:

a) na

0) HEeT

B) 3aBUCHUT OT yCIIOBUH 3a/1ayu

9. Yactp mapa, KotTopasi OTCEKaeTCsi OT HEro J000 MIOCKOCThIO, SBIISAETCS

a) IIapOBOM CTOPOHOM

0) MIapOBBHIM KYCOYKOM

B) IIAPOBBIM (CPEpUUECKIM) CETMEHTOM

10. Eciiz Touka yjaneHa OT HEHTpa [1apa Ha pacCTOsTHUE, MEHBIIIEE pajuyca 1mapa,
TO OHA HE MPUHAJICIKUT LIAPY, TAK JIU ITO:
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a) HeT

0) na

B) 3aBUCHUT OT yCIIOBUH 3a/1a4u

11. CoBOKYITHOCTB BCEX TOYEK MPOCTPAHCTBA, HAXOSAIINXCS OT IIEHTPA Ha
paccTosiHuu, He OO0JIbIIE 3aIaHHOTO:

a) OKPY>KHOCTb

0) monycdepa

B) IIap

12. HlapoBoii, niau chepruaecKoii MOBEPXHOCTHIO (MHOT 1A TTPOCTO ChEepoid)
HA3bIBACTCSI TEOMETPUIECKOE MECTO TOUEK MPOCTPAHCTBA, PABHOYIAJICHHBIX OT
OJTHOM TOYKH:

a) CTOPOHBI I11apa

0) 1leHTpa mapa

B) OCHOBaHMSI 111apa

13. PaccTostnue He 60JbIle 3aJaHHOTO Ha3bIBACTCS:

a) TMaMeTpoM Iapa

0) mepuMeTpoM Iapa

B) paILyCcoOM Il1apa

14. lap oOpa3zyeTcs BpallleHHEeM MOJIYKpyra OKOJIO €r0 HEMOIBHYKHOTO:
a) TaMeTpa

0) paxuycy

B) IIEpUMeETpa

15. IloBepxHOCTH 11apa Ha3bIBAETCS:

a) OKPY>KHOCTb

0) kpuBas

B) chepa

16. YacTp miapa, orpaHu4eHHasi COBOKYIMHOCTBIO BCEX JTyUe, UCXOIAIIUX U3
nenTpa mapa O 1 06pa3yrox Kpyr Ha €ro MOBEPXHOCTH C PAJANYCOM T:
a) y4acToK

0) cexTop

B) CETMEHT

17. 3aMKHYTBIN 1P BKJIKOYAET:

a) OKPY>KHOCTb

0) nmonycdepy

B) chepy

18. ITmockocTh, uMeroIas co chepoit TOIbKO OAHY OOIIYIO TOUKY, Ha3bIBAETCS
KacaTeJIbHOM IJIIOCKOCTRIO K cepe, a ux olIiasi Touka:

a) TOYKOM 1IeHTpa

0) TOUKON KacaHUs

B) TOUKOM HaIpaBJICHUS

19. Eciu cekymiast iIoCKOCTh MPOXOAUT Yepe3 EHTP Iapa, TO CEYSHUE 1apa
HA3bIBACTCS:

a) OOJIBIINM KPYyTroM
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0) LEHTpaJIbHBIM KPYIOM

B) CpPEIHUM KPYyTrOM

20. JIpyrue miocKue ceueHus Imapa Ha3bIBalOTCS:
a) OOJIBIIIUMH KPyTaMH

0) LIEHTPAJIbHBIMH KPyTraMu

B) MaJIIMH KpyTaMu

OTBeThI:
Homep |1 2 3 4 5 6 7 8 9 10
BOITpOCa
OTtBeT a o B a B o B a B a
Homep |11 12 13 14 15 16 17 18 19 20
BOITpOCa
OTtBer B o B a B o B S a B

Pa3zgea 13. KoopauHaTbl M BEKTOPbI
Tema 13.2. BekTopsl B npocTpaHcTBe. YroJ Mexay Bekropamu. CraasipHoe
NpPOoM3Be/ieHIE BEKTOPOB

BAPUHAHT MNel

/1 | 3aaHus

Al | Ha xakom paccrostaun ot mtockoctd OXy Haxoautes Touka B(-3;2;-5)?
1)2 2)5 3)3 4)438 5)apyroii
OTBET

A2 | Bepmmnamu tpeyrosnbuuka ABC sBistorest Touku A(1;2;3), B(-2;5;2),
C(6;3;6).Torna nymmaa meauanbl AM paBHa:

1) 2+/3 2)3.2 3) V6 418 5)apyroii

OTBECT

A3 [Ipu KakOM o BEKTOpHI &(2.3.—4 ) U 5( 0,-6,8) mapauienbHbI?

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

5)apyroii OTBET

A4 | lansl Touku A(2;7;-3) u B (1;-2;1).Pasznoxxute BekTOp BA 110
KOOPJIMHATHBIM BEKTOPaM:

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

AS | Jansl Touku A(3;-2;4),B(4;-1;2),C(6;-3;2),J(7;-3;1).Haitgure yron mexmy
BekTopamu AB u C/]

1)150° 2)30° 3)45° 4)60°
5)120°
A6 | 3nast ,utola =11|p| = 23]a — b| = 30.naiimla +b|
1)12 2)18 3)20 4) 25 5)30
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A7

B nmapamienorpamme ABC/] 3aganst A(-5;2;8), ﬁ(—3;4;1),m -2;4;6).
CyMMma koopuHaT Touku /[ paBHa
1)12 2)14 3)9 4)10 5) 11

BAPUHAHT Ne2

Al

Ha xakoM paccrostaum oT minockoctu Ozy Haxoautcs Touka B(-3;2;-5)?
1)2 2)5 3)3 4)438 5)apyroii

OTBCT

A2

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

1) nmunanee croponbl AC  2) kopoue AC 3)paBHa AC  4) HEBO3MOKHO
OIPEIEIIUTh 5)napyroii OTBET

A3

[Ipu KakOM o BEKTOpHI &(2.3.—4 ) U 5( ,-6,8) IEePIEHINKYIAPHBI?
1)25 2)2 3)-4 4)40
5)apyroii OTBET

A4 | Tanwl Touku A(2;7;-3) u B (-6;-2;1).Paznoxxute BeTop BA 110
KOOPJIMHATHBIM BEKTOpaM:
1)BA=i +9] -k 2)BA=i -9j+k  3)BA=-i-9j-4k
4)BA=i +9] -4k 5) BA=—47 +9] —4k

AS5 | laasr Toukn A(5;-8;-1),B(6;-8;-2),C(7;-5;-11),J(7;-7;-9).Haiinure yron
Mexy Bektopamu AB u C/]
1)120° 2)60° 3)45° 4)30°
5)150°

A6 | 3nas, uto |3 =130/ =19, ‘é - 6‘ = 22Ha12mu‘§ + 5‘
1)24 2)18 3)32 4) 25 5)30

AT | Bcnm B napaienorpamme ABCJI 3agansl E(—4;—4;—2),@(—3;—6;1).A(3;8;—5),
TO CyMMa KOOPJAMHAT TOYKHU MEPECEUCHHUsI TUaroHayiel paBHa
1)7 2)6 3)5 4)4 5)3

BAPUAHT Ne3

Al | Ha kakoM paccTostHuu OT miockocTr OXZ HaxoauTest Touka B(-3;2;-5)7?
1)2 2)5 3)3 4)V38 5)apyroii
OTBET

A2

Bepmunamu tpeyronsauka ABC sBisitotes Touku A(1;-2;0), B(1;-4;2),
C(3;2;0).Torna nmuuna meauansl CM paBHa:

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

5)Ipyrou OTBET

A3

Ecnu BekTOpbI é(l.m.Z )6(0.5m +1.3.1 ) KoTMHEapHBIE, TO M+N PaBHO
1)3 2)5 3)-4 4)9 5)7
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A4 | Tauwl Toukn A(-1;-9;-3) u B (0;-2;1).Paznoxure BeTop BA 110
KOOPJIMHATHBIM BEKTOpaM:
1)BA=i +9] -k 2)BA=i -9] +k 3)BA=
—-9j -4k
4)BA=T +9] -4k 5) BA=—4i +9] —4k

AS | Hansl Touku A(1;-2;2),B(1;4;0),C(-4;1;1),J1(-5;-5;3).Haitaute yron mexmy
BekTopamu AC u B/]
1)150° 2)30° 3)45° 4)60°
5)90°

A6

Hano:|a = 6/a +b| =11} —b| = Tuaiimub|
)11 2)18 3)20 4) 25 5)7

A7

B tpanennu ABCJI ¢ ocHoBanusimu BC u A/l 3amanbsl AB (-7;4;5), AC (3;2;-
1),

ﬁ (20;-4;-12),a M u N —cepeaunsi cropon AB u CJ] cOOTBETCTBEHHO.

Torma cymma xoopaunar Bekropa MN pasna

1)1 2)2 3)3 4)4 5)5
OTBeThI:
Al A2 A3 A4 A5 A6 A7
Bapl |2 3 1 4 2 3 5
Bap2 |3 1 4 3) 1 1 3
Bap3 |1 3 2 3 5 5 3

Kpurepuu oueHuBanus:

[Ipy mnpoBeAeHUMM TECTOBBIX pabOT MO MPEAMETY KPUTEPHH OLIEHOK

CIIeyIOTIHE:

OueHka «OTJIIMYHO» BBICTaBIIAETCS CTyAeHTY 3a 90 — 100 % mpaBHIBHBIX

OTBCTOB.

OneHka «XOpoIlo» BBICTABIIAETCS CTYAEHTY 3a 75 — 89 % mnpaBHIIBHBIX

OTBCTOB.

OueHka «yIOBIETBOPUTENILHO» BBICTaBIAETCS cTyAeHTy 3a 50 — 74 %

IMpaBUJIbHBIX OTBCTOB,

OueHka «HEYIOBIETBOPUTEIIBHO» BBICTABISAETCS CTYIEHTY 3a MeHee 50 %

IMpaBUJIbHBIX OTBCTOB.
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Bonpocs pist codecenoBanus
IO AUCOUIIIINHE «Marematuka»

Paznea 2. OcHoBbI TpUroHOMeTpUHU. TpUroHOMeTpHYeCcKHe PYHKIIUHN

Tema 2.1 Tpuronomerpuuyeckne GyHKIMH MPOU3BOJIBHOIO yIJIa, YUCJIA.
Pannannas u rpagycHas Mepa yria

1. Yemy paBeH yroJs B OOUH paguaH?

2. B xakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra QyHKIHUS Y=SiNX MPUHUMAET
MOJIOKUTEIIbHBIC 3HAUEHUS?

3. B kakux 4eTBepTIX TPUTOHOMETPUUECKOTO Kpyra (GyHKIUS Y= COSX IPUHUMAET
OTpUIIATENIbHBIC 3HAYCHUS?

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

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

6. I[Iponomkure onpenenenue: « TaHreHe ocTporo yria — 31o...».

Tema 2.5. Tpuronomerpudeckue QyHKIUM, UX CBOMCTBA U rpaduku
1. Tlepeuncnute TPUTOHOMETpUUECKHE (DYHKIINHU, YKAKUTE UX TIEPUOIBI.
2. YUemy paBeH niepuoi GyHKIMM y=cos(4x)?

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

4. Onpenenute 001acTh 3HaUeHUST QYHKINHA Y=3C0S(5xX)?

Tema 2.9. IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHUS

1. Ilepeuncnure cnocoObl pelIeHUs] TPUTOHOMETPUYECKUX YPaBHEHUH.

2. PackpoiiTe aroputM pemieHusi OJHOPOAHBIX TPUTOHOMETPUUECKUX YpPaBHEHUN
IIEPBOTO MOPSIKA.

3. PackpoiiTe alropuT™ pemieHus OJHOPOIHBIX TPUTOHOMETPUIECKUX ypaBHEHUH
BTOPOTO NOPSIIKA.

Paznea 3. Crenenn u kopuu. CtenenHass pyHkuus

Tema 3.1. Crenens. CBOMCTBA CTENEHU ¢ PALIMOHAJIBHBIMH U
AEeHCTBUTEIbHBIMHU MOKA3ATEJIAMH

1. ChopmynupyiiTe onpeeneHne CTeeHHON (QYHKITHH.

2. [lepeuncnure cBOICTBa cTENIEHHONW (DYHKLIMU C LIETBIM [TOKA3aTEIeM.

3. Ilepeuncnure CBOMCTBA CTENECHU C ACHCTBUTEIBHBIM MTOKa3aTeneM. [IpuBenure
IPUMEPBI.

4. Ilepeuncnure CBOMCTBA KOPHS HATypalbHOU cTeneHu. [IpuBenure npumepsl.

Tema 3.3. IlonsiTHE KOPHS N-0ii CTeNEeHU U3 AeHCTBUTEIBLHOI0 YUCIIA.
CroiicTBa KOPHS N-0# CTENEeHN



1. Ha 9To HEoOxoaumMo 00paTUTh BHUMAHUE TIPH PEIICHUH UPPAITMOHAIIBHOTO
YpaBHEHUS YETHOU CTeTIeHU?

2. UeMy paBeH KOpE€Hb UETHOM CTEMEHU U3 OTpuliatesnbHoro uncia? [Ipusegure
pUMep.

3. UeMy paBeH KOpEHb HEUETHOW CTENEHU U3 oTpuuarenbHoro uncina? [Ipuseaure
MIpUMED.

4. Ha 9to cTrouTt oOpaTuTh BHUMAHHE MPU PEIICHUH UPPAITMOHATBHBIX, IPOOHO-
PalMOHAJIBHBIX YPABHEHU U HEPABEHCTB?

Paznen 4. Iloka3zarenbHass QyHKIMS

Tema 4.1. Iloka3zarenbHas pyHKUMS, ee CBOMCTBA U rpadguk

1. ChopmynupyiiTe onpeaeneHue nokazaTeabHoOu QyHKIUY.

2. [lepeuncnure cBOWCTBA MOKA3aTEIHHOU (PYHKITUH.

3. IlpuBenure npuMep PyHKIMOHAIBHON 3aBUCUMOCTH MMOKA3aTEIbHON (QYHKIIUU
W3 peajbHOU KU3HU.

Paszpnea S. Jlorapugmel. Jlorapupmuyeckas GpyHkuus
Tema 5.1. Jlorapudm uncaa. CpoiicrBa Jiorapugpmon
1. IIponomxkute onpenenenue: «Jlorapupm — 3to...».

2. Uemy paBeH sorapudm npou3BeaeHUs?

3. Uemy paBeH sorapupm 4acTHOTO?

Tema 5.2. Jlorapudmuveckas pyHkuus, ee CBOMCTBA

1. Chopmynupyiite onpesenenue aorapupMudeckont QyHKIIUH.

2. llepeuncnure cBoiicTBa JJOTapu(PMHUUECKON PYHKIUU.

3. [IpuBeauTe puMepHI JIOTapu(PMUIECKON CIpaIu B IPUPOC M B OKPYKAIOIIEM
MUpE.

4. ChopmynupyiTe IpaBuiIO PEIICHHs MPOCTEHIINX JOrapuPMUIECKUX
HEPaBEHCTB.

5. I[IpuBeaute mpumep GyHKIIMOHATBLHON 3aBUCUMOCTH JIOTApUPMUUECKOM
GYHKIIUA U3 peaTbHOM KU3HHU.

Tema 5.3. Pemenne jiorapugmMudecKux ypaBHeHHH 1 HEPABEHCTB

1. Ha 4to cTout 00paTuTh BHUMaHUE MPU PELICHUH JIOTapU(PMHUUECKUX U
YpPaBHEHU U HEPABEHCTB?

2. [lepeunciure crocoObl penieHus JorapupMUIECKUX YPAaBHCHHM.

3. CopmynupyiiTe npaBuiIo peuieHUs MPOCTEUIINX JOrapuGMUIECKUX
HEPaBEHCTB.

4. B uyem 3akirouaercs rpaduueckuii cnocod peleHus ypaBHeHUH.
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Pa3nen 6. YpaBHeHNs 1 HepaBeHCTBA

Tema 6.1. PaBHOCHJILHOCTH YpaBHEHUI U HepaBeHCTB. O01He MeToAbI
pelIeHus

1. Yto Ha3bIBaeTCs ypaBHEHHUEM?

. UTO 3HAaYuT pemInTh ypaBHEHUE?

. UTo Takoe KOpeHb ypaBHEHHUA?

. UTo Ha3bIBaeTCA HEPABEHCTBOM?

. UTO 3HAaYuT pelInTh HEPABEHCTBO?

. B ueM 3akimroyaeTcs «MeToJ HUHTEPBAIOB»?

. Uto Ha3bIBaeTCA pEIICHUE CUCTEMBI YPAaBHEHUM?
. UTO 3HAYUT PENINTh CUCTEMY YPABHEHHUI?

O 00 1 N L & W

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

10. Tlepeuncnute ciocoObl pelIeHus: ypaBHEHUH.

11. IlepeuncauTe ciocoObl PELICHHS] CUCTEM YPaBHEHUU.

Paznen 7. IlpousBoanasi pyHKUMH, €€ MPUMEHEHUE

Tema 7.1. UncaoBasi mocjie10BaTeIbHOCTh. BoIunciieHne npeaesion
NOCJIeA0BATEIbHOCTEH

1. IIponoikure onpenenenue: «llocneqoBaTeabHOCTD — ATO. .. ».

2. IlpuBenure nmpumep apuGMeTHUECKON MPOTrPECCUHU.

3. IlpuBeauTe mpuMep reOMETPUUECKON IPOTPECCHUMU.

4. Tlpuenute npumep OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUM.

Tema 7.3. ®opmyJibl U npaBuia auddepeHupoBaHus
1. IlepeuncnuTe MpaBuiIa BBIYUCICHUS TTPOU3BOIHBIX.

2. Yemy paBHa IPOU3BOIHAS CTETICHHOU (DyHKIINH?

3. UeMy paBHa pOU3BOAHASI IPOU3BEACHUA?

4. Yemy paBHa MPOU3BOAHAS YACTHOTO?

5. Uemy paBHa MpOU3BOIHAS CIOKHOU (PYHKIIUN?

Pazgea 10. DneMeHTHI KOMOMHATOPUKHU, CTATUCTUKHA M TEOPUM BEPOSITHOCTEI
Tema 10.1. OcHOBHBbIE IOHATUS KOMOMHATOPUKH

1. IIponomxkure onpenenenue: «CodyeTaHue — 3TO. ...
2. Ilponomxkute onpenenenue: «PazMelienne — 31o...».
3. IIponoikure onpenenenue: «llepectanoBKH — 3TO. .. ».

Tema 10.2. CoObITHE, BEepOATHOCTH COObITHS. CJI05KEHHE M YMHOKECHHUE
BEPOSATHOCTEH
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1. IIpomomxure onpenenenue: «CiaydaitHoe coObITHE — ATO...». [IpuBeauTe
npuMep.

2. IIpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenuTe mprMep HEBO3MOKHOTO COOBITHSI.

4. TlpogomxuTte onpezaesieHne: «BeposTHOCTh CIydaifHOrO COOBITUS — ATO. ...
5. ChopmynupyiTe IpaBUIIO HAXOKICHUS CIIOKEHUS BEPOSTHOCTEH.

6. ChopMynupyiiTe IpaBUIIO YMHOKEHHUS BEPOSTHOCTEH.

Tema 10.5. 3agaun MaTeMaTHYeCKOH CTATHCTHKH

1. Kak HaiiTu cpenHee apupMeTHuueckoe YuciIoBOro psjia?

2. Kax naliTn MmeauaHy 4uciIoBoro psaa?

3. Kak Berumcisercs pasmax 4ucioBOro psijaa?

4. JIns yero Hy»KHbI AuarpamMmsl, rpaduku? [lepeuncinyre BUABI JUarpamm.

Paznen 11. IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE
Tema 11.1. OcHoBHBbIC NMOHATHSA cTepeoMerpuu. PacmoJioxkenne NpsMbIX U
IJIOCKOCTEH
. Ilepeuncnure ocCHOBHBIE (PUTYpBI B IPOCTPAHCTBE.
. Ilepeuncnure cnocoOb! 3aaHusI MJIOCKOCTH.
. [lepeuncnure B3anMHOE pacloOKEHUE ABYX NMPSIMBIX B IPOCTPAHCTBE
. Kakne npsimpie Ha3bIBAtOTCA MapaJJIEIbHBIMU B IPOCTPAHCTBE?
. Kakne npsimpie Ha3bIBAIOTCSA CKPELIMBAOIIUMUCS B IPOCTPAHCTBE?
. Kakue npsimpie Ha3bIBAIOTCS MEPNEHAUKYIIPHBIMU B IPOCTPAHCTBE?
. [lepeuncnure B3anMHOE pacIoOKEHUE MPSAMOU U INIOCKOCTH B IPOCTPAHCTBE.
. PackpoiiTe moHATHE «yTroa MEXIY NPSIMON U TIOCKOCTBHIOM.
. PackpoiiTe noHsTHE «IIApaIEIBHOCTD NPSIMOUN U TUIOCKOCTH.
10. PackpoiiTe noHsATHE «IEPIEHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH.
11. IlepeuncauTe B3aUMHOE PACIONIOKEHHE JBYX IUIOCKOCTEH B MPOCTPAHCTBE.

©Co~No Uk~ WN B

Tema 11.3. IlepneHAMKYJIAPHOCTH NPAMBIX, IPAMOIi 1 IJIOCKOCTH, IJIOCKOCTEil
. Packpoiite noHsATHE «IEPIICHANKYISAPHOCTD TIIIOCKOCTEN.

. Kak HailTu paccTostHue OT TOUKH 0 NPSMO?

. Kak HaiiTu pacctostHue Mex 1y npsiMbIMu?

. Kak HaiiTn paccTostHue Mex 1y IOoCKOCTIMHA?

. [Ipopnomxute onpenenenue: «llepneHauKysp — 3To...»

. [Iponomxute onpenenenue: «HakinonHas — 310...»

. [Iponomxure onpenenenue: «IIpoekuns HaKIOHHON — 3TO...»

~No ok Wk

Pazges 12. MHOrorpaHHMKY M TeJIa BPallleHUs

Tema 12.1. MHororpannuk. Bepuinnsl, pedpa, rpaHu MHOTOrpaHHUKA
1. IIponomxure onpenenenue: «MHOrorpaHHUK — 3TO. ...

2. Ilponomxkute onpenenenue: «lIpusma —37o0...»
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3. IIponomxure onpenenenue: «IIpaMoOyroabHbIi Mapamieaenunes — 31o. .. ».

4. Tlponomxute onpeaenenne: «Kyo — 31o...».

5. Ilponomxure onpeaenenue: «llupamuaa — 370...».

6. ChopmMmynupyiTe CBOMCTBO O MPOTUBOJISKAIIUX TPAHIX NapaiiesIenuIeia.

7. ChopMynupyiTe CBOMCTBO O AMArOHAISAX Mapajuiejenunesa.
8.ChopmynupyiTe CBOMCTBO O THATOHAIH M TUHEHHBIX pa3Mepax MPsSMOYTOIHHOTO
napasuieJIenuneaa.

9. Kakas nmpu3ma Ha3bIBaeTCS MPSIMOI?

10. Kakas npu3ma Ha3bIBA€TCS MIPABUILHON?

11. PackpoiiTe noHsATHE «IIPaBUIIbHAS TUPAMUIAY.

12. Yto Takoe anodema npaBUIbHON TUPAMUIbI?

13. B yeM omiMuMe MOJHOM MNOBEPXHOCTH MPHU3MBI OT TOJHOW ITOBEPXHOCTH
MUPAMUIBI?

14. Chopmynupyiite TeopeMy O BBIUHUCICHHMH OOKOBOIl MOBEPXHOCTU MPSMOIL
MIPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYUCICHUM OOKOBOW MOBEPXHOCTH MPABUIBHOMN
MUPaAMUIBI.

16. HazoBure npeamers! U3 Bamield NpoeCCUOHAIbHONW AESTEIbHOCTH, KOTOPbHIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17.Kakrie MHOrOrpaHHUKHU Ha3bIBAIOTCS NpaBUiIbHbIMU? [lepeuncnure npaBuibHbIE
MHOTOT'PaHHUKH.

Pa3zgea 13. KoopauHaThl M BEKTOPbI

Tema 13.2. BekTopbsl B IPOCTPAHCTBE. YT0J MexAy Bekropamu. CraasipHoe
NpoM3Be/ieHNE BEKTOPOB

. I3 4ero cocTouT npsiMOyroibHas CHCTEMa KOOPAUHAT B IPOCTPAHCTBE?
. Ecnii TouKa JEXKUT B IJIOCKOCTH Xy, Kakas KOOpAWHATa y Hee HyJieBasi?
. [IpuBeauTe npumep KOOpAUHAT TOYKH A, KOTOpAs JIEXKUT HA OCH Z.

. PackpoiiTe oHATHE «BEKTOPY.

. Kak HailTu koopanHaThl BeKTopa?

. [lepeuncnure u pacCKpoOUTe NpaBUIIA CIOKEHUS BEKTOPOB.

. Kakue BeKTOpBI Ha3bIBAIOTCA KOJUIMHEAPHBIMU ?

. Kakue BeKTOpBI Ha3bIBAIOTCA MEPIEHANKYIAPHBIMU ?

. UeMy paBHO CKaJsIpHOE ITPOU3BEAECHUE BEKTOPOB?

10. Kak HaiiTM BEKTOpPHOE MMPOU3BEAEHUE BEKTOPOB?

11. Yemy paBeH yroa Mexay BEKTOpaMu?

O 001N DN K W —

Kpurepuu oueHuBaHus:

OL[CHKy «OTJIMYHO» CTYACHT I10JIYy4acT, CCJIN:

— TIOJIHO HW3J1araeT MaTepuall, JAaeT MPABUIBLHOE OMNPEACICHHE OCHOBHBIX
MOHSTHUH;
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— oOHapyXMBaeT TIOHMMaHUE Marepuaiga, MOXET O0O0OCHOBAaTh CBOH
CY>KJI€HUs1, TPUMEHUTh 3HAHUS Ha MTPaKTUKE, IPUBECTU HEOOXOAUMBIE IPUMEPDI;

— MPaBWJIbHO OTBEYACT HA JIOMOJHUTEIbHBIE BOMPOCHI MpENoaaBaTes,
HMMEIOIIUE 1IENbI0 BBISICHUTH CTENIEHb MOHUMAaHUs CTYJEHTOM JaHHOTO MaTepuania.

OueHKy «XOpOoII0» CTYIEHT MOIYYaeT, €CIIu:

— JIOITyCKAaeT HECYIIECTBEHHbIE OMIMOKHU MPHU OTBETE;

— MOXET MPUMEHUTh 3HAHUS Ha MPAKTUKE, IPUBECTH HEOOXOJUMbIE
IPUMEPBL;

— MpaBWIbHO OTBEYAET HA JOINOJHUTEIbHBIE BOMNPOCHI MPENOAABATEN,
MMEIOIINE LEBbIO0 BBIICHUTH CTEIIEHb IOHUMAaHHUS CTYAEHTOM JaHHOTO MaTepHaIa.

OLIeHKY «yJOBJIETBOPUTEIBHO» CTYJICHT MOJIYYaeT, €CIIU:

— M3JaraerT Marepual HEJOCTATOYHO IIOJIHO, JIOMYCKAaeT HETOYHOCTH B
OTIPEJICTICHUH TIOHATUN WU (OPMYITUPOBKE MPABUII;

— 3aTpyAHSETCS MPU OTBETAX HA BOMPOCHI IPENOAaBATETIS.

OueHKy «HEeYOBJIETBOPUTEIBLHO» CTYACHT MOIYYaeT, €CIIU:

— CTYJEHT UMEET pPa3pO3HEHHbIE, 0ECCUCTEMHBIE 3HAHUSI, HE YMEET BbLACIIATh
[JIABHOE W BTOPOCTENEHHOE, MOMYCKAeT OIIMOKM B ONpPEIEICHUE IOHATHH,
UCKaXaeT UX CMbICI, OECIOPAIOUYHO U HEYBEPEHHO U3JaraeT MaTepual, HE MOXKET
IPUMEHATh 3HAHUA JUISl PEIICHHs] NPAKTUYECKUX 3a]ay; 3a IOJIHOE HE3HAHWE U
HENOHMMaHue Y4eOHOro MaTepuaia Uil 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 YPABHEHMUS.
Omnpenenenue U cocoObl 3a1aHus GyHKIIUU.

CBoiicTBa PyHKIUH.

AJropuT™ uccie0BaHUs (PYHKINU.

CreneHnHas QyHKIus, €€ CBOMCTBA U rpaduK.
[Toka3zaTenbHast QyHKIMSA, €€ CBOMCTBA U TpadUK.
Jlorapudmuueckas pyHkIus, e€ CBOMCTBa U TpaduK.
®dyukmus 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.

Pewienne nppaiiOHAIBHBIX YPABHEHH.

CrerneHb ¢ palMOHAIBHBIM U ICUCTBUTEJIBHBIM [TOKA3aTEISIMMU.
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 M HANMEHBIIIETO 3HAYCHUS (I)YHKHI/II/I

[TepBooOpa3zHast GyHKIIUH.

YU CIOBBIX



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.
Omnpenenenve  BEpPOSITHOCTH: KJIACCUYECKOE, CTaTUCTUYECKOE U

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 MPAMOU U INIOCKOCTBIO.

[TapannenbHple NpsIMBIE B TPOCTPAHCTBE.

[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 neprneHanKyISIPHOCTH TUIOCKOCTEMN.

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.

[Inpamua u ee JIEMEHTHI.

[{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: IEeHTpaJIbHAsA, OCEBAs 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 CYXKICHUS. OTtnuyHas OTMETKaA
npeamnojaaract rpaMoTHOC, JIOTHYHOC U3JIOKCHUC OTBCTA.

OneHKa «XOpOIl0» BBICTABIAECTCA CTYACHTY, €CIIU CTYAEHT IOJHO OCBOWII
y4eOHbI MaTepuai, BIAJeeT TMOHATUWHBIM almapaToM, OPUEHTUPYETCS B
M3YYEHHOM MaTtepuase, 0CO3HAHHO MPUMEHSET 3HAHUS JJISI PEIICHUS PAKTUYECKUX
3aJa4, TPaMOTHO H3JaraeT OTBET, HO cojAepkaHue u (opMa OTBETa HUMEIOT
HEKOTOpPbIE HETOYHOCTH.

OneHKka «yIOBJIETBOPUTENIBHO» BBICTABISIETCS CTYIEHTY, €CIM CTYIEHT
oOHapy>KMBaeT 3HaHWE U TOHUMAHUE OCHOBHBIX MOJIOKEHUI y4eOHOro MaTepuarna,
HO WM3JaraeT €ro HENOJHO, HENOCJIEI0BAaTEIbHO, IOIyCKacT HETOYHOCTH B
OIPEIEIICHUH IIOHATUH, B IPUMEHEHUH 3HAHUN [UUI PEILICHUA IPAaKTUYECKUX 3a/1ay,
HE YMEET J1I0Ka3aTeJIbHO 000CHOBATh CBOU CYXIACHMUS.

OHCHKa «HCYHOBJICTBOPUTCIBbHO» BBICTABIIACTCA CTYACHTY, CCJIIM CTYACHT
HMCCT Pa3pO3HCHHELIC, OeCCHCTEMHBIC 3HaHHsA, HC YMCECT BBIACIIATL I'JIABHOC U
BTOPOCTCIICHHOC, OOITYyCKacT OIMOKN B OIIpCACICHUC HOHSITHﬁ, HCKaXacT HX
CMBICII, 6CCH0p$II[0LIHO N HCYBCPCHHO HM3JIaracTt Marcpuajl, HC MOKCT IIPUMCHATDH
SHAaHUA OJI1 PCHICHUA IMPAKTHUYCCKUX 3a/iad,; 3a ITIOJIHOC HC3HAHMC W HCIIOHMMAHHC
y‘IC6HOFO MaTcpuaa Uik OTKAa3 OTBCYATD.
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TeMbl NMHANBUAYAJIBHBIX IIPOCKTOB
0 JucuMIuInHe « MaremaTuka»

Xuznp 1 HayuHble OTKpEITHS Dpancya Buera
[TpousBoaHas U €€ MPUKIIATHOE 3HAYCHUE
YpaBHEHUs, HEPABEHCTBA U CITOCOOBI HX PEIICHHUS
[Tudarop u ero HayIHBIC OTKPBHITHSI

Marematuka: HCTOpHS BOSHUKHOBEHHUS U Pa3BUTHS
3amauun Ha APOOU U UCTOPUSI UX BOSHUKHOBEHUS
Matemartuka u €€ poyib B apXUTEKType

['paduixu byHKIMIA U UX TIPUMEHEHHE

[Iporpeccuu u UX MPAKTUIECKOE IPUMCHECHHEC

. 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: CYIIHOCTh U CIIOCOOBI peIIeHUs
. TpuroHomeTpusi 1 MUp BOKPYT HAC

. CuMMeTpHs - OCHOBOIOJIAraloMi MPUHIUI YCTPOWCTBA MUPa

. Marematuku IpesHen ['penn 1 uX OTKpBITUA

. MHOrOyroapHHUKY UX CBOMCTBA

. BekTophI HA IIIOCKOCTH U B IPOCTPAHCTBE

. UppatmonanbHble ypaBHEHUS U CLIOCOOBI UX PEILICHUS

. Tena 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. 3HaKOMOE ¥ HE3HAKOMOE YKCJIO U

Kpurtepuu oneHuBaHusi:

Oyenka « Omauunoy.

— paboTa HOCUT MPAKTHYECKUI  XapakTep, COJEPKHUT TI'PaMOTHO
U3JI0KEHHYIO TEOPETHYECKYIO 6asy, XapaKTEepU3yeTcs JIOTUYHBIM,
MOCJIeIOBATEIbHBIM M3JI0KEHUEM MaTepHalia ¢ COOTBETCTBYIOIIMMH BBIBOJAMH U
000CHOBaHHBIMH MPEJIOKEHUSIMU;

— TIpH 3ammTe paboThl 00yYaIOMUNCA MOKAa3bIBAET JOCTATOYHO TITyOOKHE
3HAHMS BOIPOCOB TEMBI, CBOOOIHO ONEPUPYET JAHHBIMH HCCIIETOBAHUSMH, BHOCUT
000OCHOBaHHBIE MPEUIOKEHUSA, BO BPEMS BBICTYIUICHUS HCIIONb3YET HArjsiaHbIE
nocoOusi (TabiuIbl, CXeMbl, T'padUKH, ANEKTPOHHBIE NPE3ECHTAUUMU W T.JA.) WU
pa3aTo4HbIi MaTepHall, JETKO OTBEYAET Ha MOCTABIICHHBIE BOIIPOCHI.

Oyenxa «Xopouioy:

— HOCHUT IPAaKTHYECKUM XapakTep, COAEPKUT TIPaMOTHO H3JI0KEHHYIO
TEOPETHUYECKYI0 0a3y, XapakTepus3yercs MOCIEAOBATEIbHBIM  H3JI0KEHUEM
MaTepHaa c COOTBETCTBYIOIIMMH BBIBOJAMH, OJTHAKO C HE BIIOJHE 0OOCHOBAHHBIMU
PENTIOKECHHUSIMU;

— mpu 3amuTe OoOydarolUiCcs IOKAa3bIBaeT 3HAHUS BOIPOCOB TEMBI,
ONEpUPYET JAHHBIMM HCCIEHOBAaHUS, BHOCHUT IMPEUIOKEHUS, BO BpEMs
BBICTYIUICHUS HCIONb3YeT HarjsigHble MocoOus (TaOnMibl, CXEeMbl, Tpadukw,
AJIEKTPOHHBIE MPE3EHTAlMU U T.J.) WK pa3daTOuHbId Marepual, 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 KPUTHUYECKUM paz0opoM, B HEW MNpocMaTpUBaETCs
HEIOCJIEI0OBATEIbHOCTh M3JIOKEHUSI MaTepuala, NpeacTaBIeHbl HEOOOCHOBAHHbIE
NPEAIOKECHHUS;

— HMEIOTCS 3aMEUaHMs IO COJIEPKAHUI0 PabOTH U 0OPMIICHUIO;

— Tpu 3aumTe OOYYAIOUIUIICS TPOSBIAET HEYBEPEHHOCTh, IOKa3bIBAET
ciaboe 3HaHKEe BOIIPOCOB TEMbI, HE JA€T MOJHOTO, apTyMEHTUPOBAHHOIO OTBETA Ha
3aJlaHHbIE BOPOCHI.

Oyenka «HeyoosenemeopumenbHoy:

— WHIUBHIYaJIbHBIN IPOEKT HE 3aBEPIIICH;

— K 3a1uTe 00yJaronuiics He AOMyCKaeTCsl.

119



