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1. TACHOPT KOHTPOJIBHO-OHEHOYHbIX CPEJACTB

1.1 O6sn1acTh NpUMeHEeHHUs

KoHTpoNIbHO-OLIEHOYHBIE  CPEACTBA MpEeNHA3HAYEHBI JUISi  KOHTPOJS MW OICHKHU
00pa3oBaTeNbHBIX JOCTIXKEHUI 00y4aromuxcs, 0OCBauBaIOLINX MPOTrpaMMy y4eOHOTO MpeaMeTa
OOIl1.04. MaremaTHka.

KoHTpONIbHO-OLIEHOUHBIE  CpEelCTBA  BKIIOYAIOT  KOHTPOJBHBIE  MaTepuaibl IS
MIPOBEACHUS TEKYILIEro KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTAIHH.

KOC pazpaboTanbl B COOTBETCTBHM C MPUMEPHON M padouell mporpamMmmamMu y4eOHOTO
npenmera OOIL.04. MaremaTuka.

1.2. Pe3yabTaThl OCBOEHHS YUeOHOTO MpeaMeTa

B pesynprare ocCBOEHUS YYeOHOW JUCIUIUIMHBI OOYYArONIUHCS OJDKEH JOCTUYh
clenyronmx pe3ynbraToB: tuaHoctHbie (J1), meranpenmernsie (MIT), mpenmernsie (IT).

Kon Pe3yabTaThl 0CBOCHUSA

JP 1 POCCHICKYIO TPaKIAHCKYIO HWJIECHTUYHOCTh, MATPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Nepex PoanHOMN, ropoCcTH 3a CBOW Kpal, CBOIO
Ponuny, mponuioe u Hacrosiniee MHOITOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHue
rOCyJapCTBEHHBIX CUMBOJIOB (TepO, duiar, THMH);

JP 5 c(OpMUPOBAHHOCTH OCHOB CaMOPAa3BUTHSI U CaMOBOCIIMTAHHS B COOTBETCTBUHU C
oOlIeYesIOBeUeCKUMU LIEHHOCTSIMM M UJeajaMi Tpa)kJaHCKOro 0OIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPYECKOW M OTBETCTBEHHOMU
JEeSTENbHOCTH;

JP 7 HaBBIKM COTPYIHUYECTBA CO CBEPCTHHKAaMH, JETbMU MIIAJIIEr0 BO3pacTa,
B3pOCIBIMH B 0Opa3oBaTelbHOM,  OOLIECTBEHHO  MOJE3HOW,  ydeOHO-
HCCIIEIOBATENILCKOM, MPOSKTHOM U APYTUX BHUJIAX NESTEIbHOCTH;

JIP 9 TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUU BCEM JKM3HU; CO3HATEIIbHOE OTHOILIEHHWE K HENPEephIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCIEHNIHOW NpodeccnOHaNbHON U OOIIeCTBEHHOMN

JeSITeNIbHOCTH;

JIP 10 ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OCTETUKY ObITa, HAy4yHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTA, OOIECTBEHHBIX OTHOIIICHUII;

JIP 13 OCO3HAHHBII BBIOOp Oyaymied mnpodeccun U BO3MOXKHOCTEH —pealu3aluu

COOCTBEHHBIX KHN3HCHHBIX IIJIaHOB, OTHOIICHUC K HpO(beCCHOHaHbHOﬁ
ACATCIIBHOCTH KaK BO3MOXHOCTU Yy4aCTUd B PCHICHUU JIMYHBIX, O6HICCTBCHHBIX,
TOCyJapCTBCHHBIX, 06H_ICH3.I_II/IOH8.J'IBHBIX r[po6neM;

JIPB 10 | 3aboTsmuiics O 3alIUTe OKpYXKAmooLEeH cpelasl, COOCTBEHHOW M 4Uy»KOM
0€30I1aCHOCTH, B TOM 4uciie IM(PpoBoi

JIPB 13 | JIeMOHCTpUPYIOIIHII TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C JPYTHMH
TMIOJbMU, JOCTUTaTh B HEM B3aHMOINOHHMAHMSA, HAaXOOUTh OOIMHE LeIH Hu
COTPYIHHYATH JJIs UX JOCTIKEHUS B MPOECCHOHANBHON AeSITENbHOCTH

JIPB 14 | IlposiBnsmomMii co3HaTeIbHOE OTHOIIEHHWE K HEMPEpPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCIIEHIHOM NMpodeccroHalbHONM U 001IIECTBEHHON AEATEIbHOCTH

JIPB 15 | IIposBasitomiuii rpaskJaHCKOE OTHOIIEHHE K MPO(GECCHOHATBHON JeSITENFHOCTH KaK
K BO3MOYKHOCTH JIMYHOTO Y4aCTHsl B PEUICHUM OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0OIIEeHAIIMOHATBHBIX MPOOIEM




MP 1

YMCHHC CaMOCTOATCIBHO OHNPCACIATL HCIU ACATCIILBHOCTHU W COCTABJIATH IIJIAHBI
JACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJUMPOBATH u
KOPPCKTHPOBATh JACATCIBHOCTL; HCIIOJB30BATH BCC BO3MOXHBIC PCCYpPChbl IJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX IICJIGfI n peajlu3alu IUIaHOB JCATCIbHOCTH,
BI)I6I/IpaTI) YCHCIIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYAlUIX;

MP 2

YMEHHE MPOIYKTUBHO OOLIATHCS M B3aUMOJEHCTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTBIBATh IO3ULMU JAPYTUX  YYaCTHUKOB  JIESTEJILHOCTH,
3¢ dEKTUBHO pa3penaTh KOHPIUKTHI;

MP 3

BJIaJICHUE HaBbIKaMH I03HABATEJIbHOM, y4E€OHO-UCCIIEOBATENbCKON U MPOEKTHOM
NeSITEIbHOCTH, HaBbIKAMH pa3pelieHus] mpodiieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHUs MPaKTUUECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbBIX METOJI0OB NO3HAHMS;

MP 4

FOTOBHOCTH W CIIOCOOHOCTH K  CaMOCTOATEIbHOM  MH(POPMAIMOHHO-
M03HABATEIbHON JIEATEIbHOCTH, BIJIAJICHHME HABbIKAMH IOJIY4YE€HHS HE0OXO0IuMOM
nH(pOpMaLUY U3 CIIOBAapel pa3HbIX TUIIOB, YMEHUE OPUEHTHUPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAX MHPOpMAlMU, KPUTHUECKU OLEHUBATh U HUHTEPIPETHPOBATH
nH(}OpPMaIIHIO, OJYYAEMYIO U3 PA3JIMYHBIX HCTOYHHKOB;

MP 5

YMEHHE HCIIOJIb30BaTh CpPeICTBa HMHGPOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
texHonoruit (manmee - WMKT) B pemieHnH KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX H
OpraHM3al[MOHHBIX 3a4a4y ¢ coOJroAeHHeM TpeOOBaHUN ASPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHEHbI, pecypcocOepeeHusl, MPaBOBbIX U OITUYECKHX HOPM,
HOPM UHGOPMAIIMOHHON 0€30TIaCHOCTH;

MP 8

BJIAJICHUC SA3BIKOBBIMU CpPEACTBAMU - YMCHHUE SCHO, JIOTMYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pC€HUs, UCIIOJIB30BATh aICKBATHEIC SA3bIKOBEIC CPEACTBA,

MP 9

BJIaJICHUE HABbIKAaMU TO3HABATENbHOW peduieKCMH KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM W MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHMIL
CBOEr0 3HAaHUS W HE3HaHHUs, HOBBIX IIO3HABATEIBHBIX 3aJa4 M CPEACTB HX
JOCTHKEHHUS.

I1Po 1

c(OpMUPOBAHHOCTH MPEICTABICHUI O MaTEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYpPbI
U 0 MeCTe MAaTeMaTHK{d B COBPEMEHHOW IIMBHIIM3ALMM, O CIIOCO0aX OMHUCAHUS Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHUI pEaIbHOTO MHPA;

I1P6 2

C(bOpMI/IpOBaHHOCTI) HpeI[CTaBJ'ICHI/Iﬁ O MareéMaTH4CCKHUX IIOHATHAX KaK O
BaXHEHIIINX MaTEMaTHUYCCKHUX MOJCIIAX, IMO3BOJIAIOIIMUX OIIMChIBATH M H3Yy4aTb
Pa3HbIC IIPOLECChI W SBJICHUS, IMOHHMAHUC BO3MOKHOCTH AKCHUOMATHUYCCKOI'O
IIOCTPOCHUA MATCMATHUCCKUX TeopHﬁ;

I1P6 3

BJIAICHUC MCTOHaMH [HNOKAa3aTCJIbCTB U AJI'OPUTMOB PCIICHUA; YMCHHEC HUX
IIPUMCHSATH, IPOBOANUTH JOKA3ATCIILHBIC PACCYKACHUSA B XOAC PCHICHUS 3a1a4;

11P0 4

BJIAJACHHUC CTaHAAPTHBIMU nmpueMamMmu pCUICHUA PalrOHAJIbHBIX u
HppauoOHAJIbHbIX, IMOKA3aTCIIbHbIX, CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX ypaBHCHI/Iﬁ
U HCPABCHCTB, UX CUCTCM; UCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX IMMPOrpaMM, B
TOM YHUCJIC U NIOHUCKa ITYTH PCHICHHUA U UIIJIHOCTpAllUKU PCHICHUSA ypaBHeHI/Iﬁ u
HCPABCHCTB;

I1Po 5

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX HOHATHUAX, HACAX W METOJaX
MAaTCMaTU4YCCKOT'O aHaJin3a,

I1P0 6

BJIaJICHUE OCHOBHBIMHM IMOHATUSMM O IUIOCKMX UM  HPOCTPaHCTBEHHBIX
reOMEeTPUIECKUX (UTypax, UX OCHOBHBIX CBOWCTBaX; CPOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaThb Ha 4YepTreXkax, MOJEIAX WU B PEaIbHOM MHUpPE TIE€OMETPUYECKHE
(burypsl; NpUMEeHEHNE U3YYeHHBIX CBOWCTB TeOMeTpUUYEeCKUX GUTyp U hopMy 1i1s
pELIeHNs TEOMETPUYECKUX 3a/1a4 U 33124 C MMPAKTUYECKUM COJIEP/KaHUEM;

11P0 7

C(bOpMHpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 TIponeccax U SBJICHUAX, HMCIOININUX




BEPOSATHOCTHBIN XapaKTepP, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MUDE,
00 OCHOBHBIX MOHATHIX AJIEMEHTAPHON TEOPUH BEPOATHOCTEH; YMEHUN HAXOIUThH
U OLICHMBATH BEPOSATHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX
CUTYalMSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyJallHBIX BEINYMH;

I1Po 8

BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MpH
pelIeHuN 3a/1a4;

1Py 9

C(OPMHUPOBAHHOCTh MPEJCTABICHUNA O HEOOXOJAUMOCTH JIOKA3aTEeNbCTB IPH
000CHOBaHMU MAaTEeMAaTUYECKUX YTBEP)KICHHA U PO aKCHOMATHKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYXJICHUM;

TPy 10

c(OpMHUPOBAHHOCTh MMOHATHUMHOIO ammapaTa IO OCHOBHBIM paszfjeliaM Kypca
MaTeMaTHKW; 3HAHUW OCHOBHBIX TeopeM, (GopMyd M yMEHHUS HX HPUMEHSATDH;
YMEHHs JOKa3blBaThb TEOPEMbl M HAXOJWTh HECTAaHAAPTHBIE CIIOCOOBI pEIIeHUS
3aza4;

NPy 11

c(OpPMUPOBAHHOCTh YMEHHUH MOJIEIMPOBATh pEAIbHbIE CUTYyallUH, HCCIEI0BAThH
ITOCTPOCHHBIE MOJIEIIN, UHTEPIPETUPOBATH NOJYYEHHBIN PE3yIIbTaT;

Py 12

c(OpPMUPOBAHHOCTh MPEJACTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEeMaTHUECKOIO
aHalIM3a M WX CBOMCTBax, BIIAQJCHUE YMEHUEM XapaKTE€pU30BaTh IOBEICHUE
(GyHKIMM, HCMONIb30BAaHUE TOJYYEHHBIX 3HAHUM [ ONHMCAHMS M aHajau3a
peanbHBIX 3aBUCHUMOCTEN;

Py 13

BIIaJICHUE YMEHUSMHU COCTaBIICHUS BEPOSTHOCTHBIX MOJIEJICH 110 YCIOBUIO 3a]]a4H U
BBIYUCIICHUSI BEPOSTHOCTH HACTYIUICHUSI COOBITHH, B TOM YHCIIE C MPUMEHEHUEM
dbopMyn KOMOMHATOPUKM U OCHOBHBIX TEOpEM TEOPHUH  BEPOSITHOCTEH;
WCCJIETOBAHUS CIy4ailHBIX BEJIMYUH M0 UX paclpeeIeHHIO.

1.3 KOHTpOJ'Ib 1 OICHKA PE3yJbTAaTOB OCBOCHUSA yqeﬁﬂoﬁ AUCHHUIIMHBI IO pasaejaamM, TeMaM

HaumenoBanue paszaena, TeMbl [Tokazarenu oueHKH DOopMBbI KOHTPOJISI U

peE3yiabTara OLICHUBaHUA

Pa3znen 1. AnreOpa u Hayasia aHajamM3a

1.1. IToBTOpEeHUE JIPS, JIP7, JIPB13, JIPB14, | BXOIHOW KOHTPOJIb

MP2, MP3, MP4, MPg,
MP9, ITP63, T1P64, I1Py10,

1.2. Dnementsl Teopun MHoxkecTB | | JIPS, JIP7, JIP13, JIP10, | ycTHBIA OI1poc,

MaTeMaTUUEeCKOH JIOTHKHU JIPB13, JIPBl4, JIPBIS, | camocrosTenbHas padboTta

MP2, MP3, MP4, MPS,
MP9, T1PG1, T1PG2, [py9,

1.3. JleticTBUTEIbHBIC YHCIIA JIPS, JIP7, JIPB13, JIPB14, | CamocTosTenbHas paboTa,

MP1, MP2, MP3, MP4, | onpoc, caMonpoBepKa
MPS§, MP9, ITP63, I1Py10,

14. Crenennas ¢byukuus. | JIPS, JIP7, JIPB13, JIPB14, | camocTosTenbHas paboTa,
Wppanmonaneneie  ypaBHeHus u | MP2, MP3, MP4, MPS, | onpoc, camonpoBepka
HEpPaBEHCTBA MPS8, MP9, I1P63, I1P64,

15. IloxazarenpHast byukuus, | JIPS, JIP7, JIPB13, JIPB14, | CamocrosiTenbHas paboTa,
MoKazaTelIbHbIE YpaBHEHHUS u | MP2, MP3, MP4, MPS, | onpoc, camonpoBepka
HEpaBEHCTBA MP9, I1P61, I1P62, I1PG3,

11P64, ITpy9, I1Py10,

1.6. Jlorapudmuueckas ¢yukmus, | JIPS, JIP7, JIP9, JIPB13, | CamocrosTenbHas paboTa,
norapumuueckue  ypaBHeHus u | JIPB14, MP1, MP2, MP3, | ompoc, KOHTPOJIbHAs

HEpaBEHCTBA MP4, MP8, MP9, IIP63, | pabota

T1P64,




1.7. TpuronomeTpuueckue GOpPMyIIbI

JIP5, JIP7, JIP813, JIPB14,
MP1, MP2, MP3, MP4,
MPS8, MP9, [1P63, ITpy9,

[TpakTnueckas pabdora,
camocCToATeNbHas paboTa,
orpoc

1.8. Tpuronomerpuueckue
YpaBHEHHS U HEPAaBEHCTBA

JIP5, JIP7, JIP9, JIPB13,
JIPs14, MP1, MP2, MP3,
MP4, MPS, MP9, TIP63,
T1P64,

[TpakTnueckas pabdora,
camocTosiTeNnbHas padoTa,
orpoc, CaMOTIPOBEPKaA,
KOHTpOJIbHAsI paboTa

1.9. Tpuronomerpuueckue QyHKIHH

JIP5, JIP7, JIP9, JIP10,
JIP813, JIPs14, MP2, MP3,
MP4, MP1, MPS, MP9,
T1P63,

[TpakTnueckas pabora,
camocTosTeNnbHas padoTa,
OTIPOC, CaMOTIPOBEPKa

1.10.ITpousBoiHas u ee
F€OMETPUYECKUN CMBICTT

JIP5, JIP7, JIP9, JIPB13,
JIPs14, MP2, MP3, MP4,
MP5, MPS, MP9, TIP65,

ITpy9,

[IpaxTnueckas pabdora,
camocTosiTeNbHas padoTa,
TECTHPOBAHUE, orpoc,
camornposepka, M]3

1.11. TlpumeHeHne NPOU3BOJHOU K
UCCIIEIOBAHUIO (DYHKIIMH

JIP5, JIP7, JIP9, JIP10,
JIP813, JIP814, MP2, MP3,
MP4, MP1, MP5, MPS,
MP9, T1P65, [Pyl 1,

CamocTrosTenbHas pabora,
ompoc, MJI3, KoHTpoJbHAS
paborta

1.12. Nuterpan

JIP5, JIP7, JIP9, JIP10,
JIP813, JIP814, MP1, MP2,
MP3, MP4, MPS, MP9,
T1P65, T1P6S,

CamocrosTenbHas pabora,
ompoc, MJI3, KoHTpoJbHAS
paborta

Pazpen 2.
CTATHCTHKH

KomOunaTopuka.

OcHOBEI

TEOPUH BEPOSATHOCTEd MW MaTeMaTH4eCcKoil

2.1.9nemMeHThl KOMOMHATOPUKH

JIPS, JIP7, JIP9, JIP13,
JIPs15, JIPB13, JIPBlA4,
MP2, MP3, MP4, MPg,
MP9, I1P61, I1P62, I1P67,

[TpakTruueckas paboTa,
caMocCTosITeIbHas padoTa,
orpoc,

I1Pyl13
2.2. DnemenThl Teopuu BepositHoctr | JIPS, JIP7, JIP9, JIP13, | CamocrosTenbHas paboTa,
JIPB15, JIPB13, JIPBI4, | kOHTpOJBHAS paboTa

MP2, MP3, MP4, MPSg,
MP9, I1P61, I1P62, I1P67,
[IPyl1, ITPy12,

2.3. Ctatuctuka

JIP5S, JIP7, JIP9, JIP13,
JIPB15, JIPB13, JIPBI4,
MP2, MP3, MP4, MPS,
MP9, I1P61, I1PG2, I1PG7,
[IPyl1, ITPy12,

[TpakTuueckas paboTa,
camocTosTeNbHas paboTa,
oTIpocC,

Pa3nea 3. I'eomeTpus

3.1. IlapamnenbHOCTb
IIJIOCKOCTEMN

NpsAMBIX U

JIPS, JIP7, JIP9, JIPI1O,
JIPs13, JIPB14, IIPG6,
MP2, MP3, MP4, MPS,
MPS8, MP9, I1P61, IIP62,
[Ipy9, I1Py10,

TectupoBanue, onpoc

3.2. IlepneHauKyIIpHOCTD NPSIMBIX U
IIJIOCKOCTEN

JIP5, JIP7, JIP9, JIPB13,
JIPs14, MP2, MP3, MP4,
MP5, MP8, MP9, TIP6l,
P62, IIP66,  Ipyo,

TectupoBanue, orpoc




[1Py10,

3.3. MHOrorpaHHuKu

JIP5, JIP7, JIP9, JIP10,
JIP813, JIPs14, MP2, MP3,
MP4, MP2, MP3, MP4,
MP5, MPS, MP9, TIP6l,
T1P62, TIPG6, TTPy10,

[TpakTuyeckas pabora,
camocToATeNbHas paboTa,
TECTUPOBAHUE

3.4. BexTopsl B IpOCTpaHCTBE

JIPS, JIP7, JIP9, JIP10,
JIP813, JIPB14, MP2, MP3,
MP4, MPS, MP8, MPI,
I1P61, I1P62, I1P66, Ipy9,
[1Py10,

CamocrosTenbHas padora,
OTIPOC, CaMOTIPOBEPKA,

3.5. Meron
MPOCTPAHCTBE

KOOpPJIMHAT

B

JIP5, JIP7, JIP9, JIPB13,
JIPs14, MP2, MP3, MP4,
MP5, MPS, MP9, TIP6l,
T1P62, TIP66,

[IpaxTnueckas pabdora,
KOHTpOJIbHAs paboTa

3.6. Hununap, KoHyC, map

JIP5, JIP7, JIP9, JIP10,
JIP813, JIP814, MP2, MP3,
MP4, MP5, MPS, MP9,
MP61, TIPG2,  TIPG6,
TPy10,

TectupoBanue, onpoc,

3.7. O0BeMEI TEI

JIP5, JIP7, JIP9, JIP10,
JIP813, JIP814, MP2, MP3,
MP4, MP5, MPS, MP9,
P61, IIP62,  IIPG6,
TPy10, TIPy11,

CamocrosTenbHas pabora,
OTIpOC, 3a4eT

1.4. Cucrema KOHTPOJISI U OlIEHKH OCBOEHHUSI IPOrpPaMMBbl Y4eGHOT0 NpeaMeTa

1.4.1. Dopma npomedsicymournou ammecmayuy no y4ebHoMy npeomemy

Tabmuma 2.

Y4eOHbIii npeaMeT

DopMbI IPOMEKYTOYHOM ATTECTALUU

1

2

OOI1.04. MaremaTHnKka

DK3aMeH

1.4.2. Opeanuzayus mexywe2o0 KOHMPOIL YCNegaemocmu u
ammecmayuy nO UMO2am 0C80EHUsI NPOCPAMMbL Y4eOHO20 npeomema

npomeofcymmmoﬁ

B nepuon obyuenust nmo obpazoBatensHoi mporpamMe CIIO ¢ mosdyueHueM cpenHero
00pa30BaHUs OCYLIECTBISAETCS TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB U IPOMEKYTOUHAs
aTrTecTanus no oomeodpa3oBaTeIbHbIM y4eOHBIM IPEMETAM.

TeKYH_[I/Iﬁ KOHTPOJIb OCYIICCTBJIAACTCA B IMPCACIIaX y‘IC6HOI‘O BpPEMCHH, OTBECACHHOI'O Ha
y‘le6HLIfI npeamMeT, OUCHUBACTCA 10 MATHOAIILHON IIKaJIE. TCKyIJ_II/II\/'I KOHTPOJIb IPOBOJUTCA C

OCJIBIO 00BEKTUBHOM OLOCHKHU KaueCTBa OCBOCHUA MPOTrpaMMbI
CTUMYJIMPOBAaHUA y‘IC6H0ﬁ ACATCIIBHOCTU CTYACHTOB,

npeamMeTa, a TaKikKe

MNOATOTOBKM K IHPOMCKYTO YHOH

arTeCTalluu " obOecrieueHHs] MaKCUMaIbHOM 3(1)(1)6KTI/IBHOCTI/I y‘ICGHOFO mnmpomnecca. I[J'ISI OLICHKHU




KayecTBa IMOATOTOBKM HCHOJB3YIOTCS  pa3nuyHble (OpMBI M METOABI KOHTPOJS. TeKymiuii
KOHTPOJIb ~ y4eOHOro mpeaMeTa OCYIIECTBIseTcss B (OpME YCTHOTO OIpOCa; 3aIlUTHI
MPAaKTUYECKUX 3aJaHui, pedepara, TBOPUYECKUX PaOOT; BBHIIOIHEHUS! KOHTPOJIBHBIX M TECTOBBIX
3aJJaHUl; PEIICHUs CHUTYAallMOHHBIX 337a4 W JPYyruxX (GOpM KOHTPOJIS, MPEITyCMOTPEHHBIX
IIpOrpaMMoi yueOHOTO IpeMeTa..

[Ipomexxyrounasi arrecTanus MPOBOAUTCS B ¢opMe, MPEeIyCMOTPEHHOH IUIaHOM
y4eOHOTO TpoIiecca - IK3aMeHa.

B mepwox CnoXHOH CaHUTAPHO-3IUAEMHUOJIOTHYECKON OOCTaHOBKH WM APYIHX
CUTYallMsIX HEBO3MOXKHOCTH OYHOTO OOYYEHHUS U MPOBEACHUS aTTECTAllUU CTYACHTOB KOJUIEIK
peanin3yer oOpa3oBaTelbHbIE MpPOrpaMMbl WJIM HMX YaCTH C HIPUMEHEHHEM 3JIEKTPOHHOIO
oOyueHusi,  JUCTAHLHMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTUH B  TNPEAYCMOTPEHHBIX
3aKOHOJATEIbCTBOM (popMax OOydeHHsS] WM NpPU MX COYETaHHM, IPU IPOBEACHUH YYEOHBIX
3aHSTUN, MPAKTHUK, TEKYLUIErOo KOHTPOJIS YCIEBAEMOCTH, MPOMEXKYTOUHOM, UTOrOBOM M (MiN)
roCyJIapCTBEHHOM UTOTOBOM aTTeCTAIIMH O0y4JaOIIHXC .

@opMbl U Mpoueaypa TEKYHIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTAlMU 3HAHWN
CTYJICHTOB OIPEACIAOTCA  MOJOXKEHUsAMH: «O TEKylleM KOHTPOJE W IPOMEXKYTOUYHOU
aTrectauu oOydaromuxcs», «O NpUMEHEHHH 3JIEKTPOHHOTO OOy4YeHHs, IUCTAHIUOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTMH TMpH peanu3alud 00pa3oBaTeNbHBIX IporpamMmy», «00
opranuzamuu oopazosareiapHoro Tporiecca B UIIOY «MKCO» B cBsizu ¢ mpoduIakTHIECKUMHU
MepaMHu, CBSI3aHHBIMM C YTPO30i KOPOHABUPYCHON MH(DEKIIUN

1.4.3. Oyenxa docmudicenus 00y4ArOUUMUCS TUYHOCMHBIX PE3YIbMANO8.

OneHka JTMYHOCTHBIX PE3YJIbTATOOB TMPOBOJIUTCS B PaMKaX KOHTPOJBHBIX M OLEHOYHBIX
MPOLEYp, PEAYCMOTPEHHBIX HACTOSIIEH TPOrPaMMOiA.
Kowmrmneke npuMepHbIX KpUTEPUEB OLIEHKU JTUUYHOCTHBIX PE3yIbTATOB 00YJaIOIUXCS:

— JEeMOHCTpalus HHTepeca K Oymymiei npodeccum;

— OIICHKa COOCTBEHHOTO MPOABIIKEHHS, IMYHOCTHOTO Pa3BUTHSI,

— TIOJIOXKUTETbHAsT TUHAMHKA B OpPTraHU3allMH COOCTBEHHOW y4eOHOW NESTEIHHOCTH TI0
pe3ysbTaTaM CaMOOIIEHKH, CaMOAHAIN3a U KOPPEKIIUH €€ PE3yJIbTaTOB;

— OTBETCTBEHHOCTh 3a pe3yjJbTaT y4eOHOH NEATENbHOCTH M  TOATOTOBKH K
po(heCCHOHALHOM JCATEIILHOCTH;

— TPOSBJIICHUE BHICOKOMIPO(PECCHOHATIBHOMN TPYA0BOI aKTUBHOCTH;

— yd4acTue B UCCIIEIOBATEIbCKON U MPOEKTHOU padoTe;

— COONIOJICHHE AITUYECKMX HOPM OOIICHHs TPU B3aUMOJCHCTBUH C OOYYarOIIMMUCH,
MIPETIo/1aBaTeIIIMH,

— KOHCTPYKTHUBHOE B3aMMOJICHiCTBHE B y4eOHOM KOJUIEKTHUBE/OpHUTrase;

— JIEMOHCTpAIIU HABBIKOB MEXINYHOCTHOTO JIENIOBOTO OOIIEHHUS, COLIMATBbHOTO UMUK,

— TOTOBHOCTh K OOIIEHHIO M B3aMMOJCHCTBHIO C IIOJbMH CaMOTO pa3HOro CTaTyca,
STHUYECKOH, PEeTUTHO3HON MPUHAITICKHOCTH U B MHOTOOOPa3HBIX 00CTOSTENbCTBAX;

— OTCyTCTBUE (DaKTOB TMPOSBICHUS HACOJOTHH TEppopU3Ma M HKCTpPEMU3Ma CpPeau
oOyuaronmxcs;

— OTCYTCTBHE COLMAJBHBIX KOH(PIUKTOB Cpeau OOyJaromIMXcsi, OCHOBaHHBIX Ha
MEXHAIMOHATBbHON, MEKPEIIUTUO3HON TIOYBE;

— JEMOHCTpAIisl HaBBIKOB 3J0POBOTO 0Opa3a >KM3HU U BBICOKHI YPOBEHb KYIBTYPHI
3I0pPOBbS 00YUAIOITUXCS,
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— TPOSIBJICHUE KYIbTYPHI MOTpeOIeHUS MHPOPMALMHM, YMEHUNH U HABBHIKOB MOJIH30BAHUS
KOMIBIOTEPHON TEXHUKOM, HAaBBIKOB OTOOpa M KPUTHYECKOTO aHaIM3a MHPOPMALUHU, YMEHUS
OpPUEHTUPOBATHCS B MHPOPMALIMOHHOM MTPOCTPAHCTBE;

— IMPOSIBIIEHHE 3KOHOMHYECKON U (PMHAHCOBOM KYJIbTYpPbI, 5KOHOMHUYECKON IPaMOTHOCTH,

a TaKkXe COOCTBEHHOM AaJeKBATHOM MO3UIMHU I10 OTHOIICHUIO K COLMAIBHO-3KOHOMUYECKOU
JIEUCTBUTEINBHOCTH.
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2. 3AJAHUA AJIA KOHTPOJISA U OHEHKN OCBOEHMUSA ITPOI'PAMMBbI
YYEBHOI'O NIPEAMETA

2.1. 3aganus A TEKyLIEero KOHTPOJIA

2.1.1. BXoaHOii KOHTPOJIb

Ha3znauenne: KOC npennazHadeH Juisl ONpeeIeHHs] OCTaTOYHbIX 3HAHUM U yMEHUH 3a
KYPC OCHOBHOMW IIKOJIBI.

dopma: KOHTPOJIbHAS paboTa.

VYmenusi: 1) onepupoBaTh C palMOHAIBHBIMH 4YHCIaMH, 2) MpeoOpa3oBHIBATH
anredpanveckue BBIpAXXKEHUsI, 3) peliaTh JIMHEWHbIE U KBaJpaTHbIE YPaBHEHUS M ypaBHEHMS,
cBOoAsIIMEeCS K HUM, 4) pelmaTh JHUHEWHBIE HEpaBEHCTBa, 5) pewiarb MpPOCTEUIINe
reoMeTpUUYECKUE 3a1aun

3nanmsa: 1) gelicTBUi C JECATUYHBIMM U OOBIKHOBEHHBIMH JpoOsSMH, 2) (QOpMyIbl
COKpAIIeHHOTO0 YMHOXEHHUsI, 3) MpaBwiia JEWCTBUM C MHOTOWICHAMH W OJHOUYJIEHaMH, 4)
MpaBuiia JIeHCTBUN ¢ anreOpanyecKuMu JpoOsiMH, 5) aNropuT™M pelleHUs JUHEHHBIX U
KBaJIpaTHBIX YPaBHEHMI; (POPMYIIbI BEIUUCICHHS KOPHEH KBAaJpaTHOTO ypaBHEHUS, 6) TEOPEMBI O
PaBHOCWJIBHOCTH YpaBHEHUH, 7) airOpuTM pEUIeHUS JIMHEWHBIX HEPaBEHCTB, YHCIOBBIE
MIPOMEXYTKH; 8) OCHOBHBIE TeOMeTpuUeckre GUrypbl, GopMyIbl Uisi BEIUUCICHUS IEpUMETpa U
IJIOLIAIA TPEYTOIbHUKOB M YETHIPEXYr0JIbHUKOB; TeopeMy [Iudaropa.

3apanue:
Bapuant Ne 1

18 36

NS :
65

49 6

41 17)18 (8 23)99 7
7 49

1. BoruncinTe 3HaYeHHEe BbIPasKeHU s (
2. YrupocrTure BbIpasKeHHs.

a®+3a’b+3ab®+b®

a) (@+5)(a” ~5a+25); 5) 22 _p? ) V8+2V2+432
3.BoinosinuTre nefcTrBus.
PR 1 5) b? N 4a’b—ab’ .
a’+ax a+x’ a’+ab+b’ b®-a’ a-b’
4. Pemiute ypaBHeHHUsI.
a) (5x+3)* =5(x+3); 0) 3 ! 28

+ = .
1-x 1+x 1-x°
S. Peminre HepaBeHcTBA.
a)1l7-x>10-6x, 0) 2(3-2)-3(2+z)<1z.
6. Pemnre 32724y ¢ NOMOIIBIO CHCTEMBbI YPABHCHHIA:
Ilepumemp npamoyzonvnozo mpeyzonvhuxa pasen 84 cm, a eco 2unomenysa pasna 37 cm.
Haiioume nnouwyads 3mozo mpeyzonibHuKa.

Bapuant Ne 2
E+§-[£:17j+3,75:§;
1. BbluucjauTe 3HAYeHUE BbIPAKEHHA 16 214 6
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2. Yupoctute BbIpa:KeHH.

(a®>—b?*)(a®* —ab+b?)

A) Q0-D(A+2b+40%); o a—b © pVT+2dT-V28,
3. BoinmosinuTe aeiicTBHUA.
2 Q2 3 B3
a) a“—-b° a’-b’ 6 1 2 1

- ; + + ;
a-b a’-b? x> +3xy 9y®-x* 2x-6y

4. Pemiute ypaBHeHusl.

2
a) XX _y gy X1, 20 _y
X 6 x-1
5. Peminre HepaBeHCTBA.
a) 2x—-17 > -27; 0) 4(2-3x)-(5-x)>11-x.

6. Pemumre 321a4y ¢ NOMOIIbLIO CHCTEMbI YPABHEHMA:

T'unomenysa npamoyzonvno2o mpeyzonvnuxa paeua 13 cm. Ecnu 00un u3z eco kamemoeg
yeenuuums na 4 cm, mo cunomenysa yeeauyumuca na 2 cm. Haiioume kamemut
mpey2oibHuUKa.

ITAKET ITPEIIOJJABATEJIA
- OTBETHI K 32 1aHUAM

Homep 3aianus Bapuanr 1 Bapuant 2
1. 2 5,5
2. a) a® + 125 83 —1
0) (a + b)? a® + b3
a—>b
B) 8v2 V7
3. a) 1 ab
a a+b
0) (b — a)? x — 2
b2 + ab + a? 2x(x = 3y)
4. a) 6 1 1
5" 5 3
0) 12 11, 13
7 _c.
5. a) (_E; +oo> [—5; +)
0) [0; 4+00) (—0;0.8)
6. 210 5,12

- KPUTCPHUH OLICHUBAHUA

OtBer OLICHUBACTCS OMMEMKOU «5», CClIn:

pa60Ta BBITIOJIHEHA ITOJITHOCTBIO,

B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHHH PCHICHUA HET HpO6CHOB u OIJ_II/I60K;
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B pELICHHHM HET MAaTEeMaTUYECKUX OIIMOOK (BO3MOXHA OJHA HETOYHOCTh, OIMCKA,
KOTOpast He SIBJISETCS CIEICTBUEM HE3HAHMS WM HEMOHUMAaHUS y4eOHOTO MaTepHaa).

Ommemxka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAaHUS WLIAaroB PELIEHUS HEAOCTATOYHBI
(eciu ymeHue 00OCHOBBIBATh PAaCCyXACHUS HE SBISUIOCH CIEIMATIbHBIM 00BEKTOM IPOBEPKH);

JIONYIIEHbl OJHAa OIMOKAa WIM €CTh JiBa — TpU HENOuUETa B BBIKJIAJKAX, PUCYHKaX,
yepTrekax Wid Tpadukax (eciaum 3TH BUIB pabOT HE SIBISUTMCH CIEIUAIBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIM:

JIOTYIIEHO 0oJiee OJHOW OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBIKJIAJKAX,
yeprekax wuiu rpadukax, HO oOydammwuiics o0yamaeT o00s3aTebHBIMU YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OtmeTKa «2» CTaBUTCS, €CIU:

JIOMYILEHBl CYIIECTBEHHbIE OIIMOKHU, MOKa3aBIlKe, YTO OoOydaromuiics He oOnanaeT

00s13aTeILHBIMU YMCHHAMU T10 )IaHHOﬁ TEME B MOJTHOM MEpE.

1.2.2. KonTpoabHasi padora no teme «Kopuu u creneHn»

Hasnavenne: KOC npenHa3HaveH JUisi KOHTPOJISA U OLICHKU PE3YJIbTATOB OCBOEHHUS TEM
«/lerictButenbHbie uncay, «Crenennas Gynkuus. MppannonansHbie ypaBHEHUS U
HepaBeHCTBa», «[loka3arenbHas (pyHKLNs, IOKA3aTENIbHbIE YPABHEHUS U HEPABEHCTBAY.

dopmMa: KOHTpOJIbHAs padoTa.

VYMmenusi: 1) onepupoBaTh C palMOHAIBHBIMH W HPPAIMOHATIBHBIMU CTCTICHIMHU, 2)
pemate IpoOHO-pallMOHANIbHBIE, MOKa3aTelbHbIE YpaBHEHMs, 3) pellaTh HppaluoHalbHBIE
YpaBHEHHUS U HEPABEHCTBA, 4) pelaTh MOKa3aTelbHbIe YPAaBHEHUS U HEPABEHCTBA.

3unanusi: 1) noHATHE CTENEHHW 4YMcIa, 2) cBoicTBa crenener, 3) O3 upparmoHaaIbHBIX
YpaBHEHUI, HEPABEHCTB.

1. SAJAHUE U1 OBYUAIOUIET'OCSA
Bapuant Ne 1

1. BeruuciauTs:

2 1
2) 93:9s
2. Pemuth ypaBHEeHHUS:
X g 4 Ly _ (2
1) ol + x—1  x2-1 3) 1’55x 7 — (E)
2) V3—x=2
3. Pemiuth HepaBeHCTBA:!
1) VA—x>3 2) 32477 > 27

Bapuant Ne 2

1. BeIUucanTs:

1 1 s
1) 275 2) 45:4¢
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3) 3273V3.27V3

2. Pemuth ypaBHEHUS:

x—1 2 1 5-x
) =i 3) 07523 = (13)
2) V3x+1=8
3. Pemmuth HepaBeHCTBA!
1) V2x—3 >4 2) G)"*‘* >1
[11. TTAKET ITPEITOJJABATEJIA
- OTBETHI K 3aIaHUSIM
Homep 3aianus Bapuanrt 1 Bapuanr 2
1. 1) 8 3
2) 3 0,5
3) 2 9
2. 1) 0 Her kopueii
2) 1 21
3) 1 -2
3. 1) (—o0; —5) (9,5; +)
2) [5; + o0) (—o0; —1]

- KDUTCPHUHU OIICHUBAHUSA

OTBeT OIIECHUBAETCSI OMMEMKOU «35», €CIU:

paboTa BBITIOTHEHA TMOJTHOCTHIO;

B JIOTUYECKUX PACCYXKIACHUSAX M 000CHOBAaHUU PEIIECHHUS HET MPOOEIIOB M OIIHOOK;

B PCIICHWHW HET MaTeMaTHYEeCKHUX OIMMOOK (BO3MOJKHA OJIHA HETOYHOCTH, OIHCKA,
KOTOpas He SABJSETCS CIACACTBUEM HE3HAHMs WM HEMOHUMAaHHUS y4eOHOTO MaTepuana).

Ommemka «4» CTaBUTCS B CIICIYIOIINX CIydasx:

paboTa BBINOJHEHA IMOJTHOCThIO, HO OOOCHOBAHHWS IIIaroB PEHICHUS HEIO0CTATOYHBI
(eciim ymeHHE 000CHOBBIBATh PACCYK/IEHUS HE SBISIOCH CIIEIIUATBLHBIM 00BEKTOM ITPOBEPKH);

JIOMYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIAJKAX, PUCYHKAaX,
yepTekax WiId Tpadukax (eciau 3TH BUIbI pabOT HE SBISUTMCH CICIHUAIBHBIM OO0BEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, SCIIH:

JOMyIEeHo OoJiee OAHON OmMOKKM WK Oojee IBYX — TpeX HEJI0YEeTOB B BBIKIAAKAX,
yepTexkax WM Trpadukax, HO oOyyaromwuiics oOnamaer o0sg3aTeNbHBIMH YMEHHUSIMHU IO
MIPOBEPSIEMOI TEME.

OTMeTKa «2» CTaBUTCS, €CIU:

JOTYIIEHBI CYIIECTBEHHbIE OIMMOKM, MOKAa3aBIIMe, YTO OOydJaromuiics He oOiajgaer
00s3aTeNpHBIMA YMEHHUSAMH T10 IaHHOM TeMe B TIOJTHOM Mepe.

2.1.3. KontpoabsHasi padora «Iloka3aTenbHble U JorapupmMuyeckne ypaBHeHUs»

Ha3nauenne: KOC npennasHayeH Juis OLIEHKU COPMHUPOBAHHOCTHU MPEAMETHBIX YMEHUI:
OTIepHPOBATH C JorapupmMamu, penath MoKa3aTelbHbIe U JJorapu(pMUIECKUe YpaBHEHUS U
HEPABEHCTBA.
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dopma: KOHTPOJIbHAS paboTa.

Ymenusi: 1) onepupoBarh C UPpPALUOHAIBHBIMH YUCIAMH U Jorapudmamu 2) pemarb
MoKa3aTeNbHbIE W JOrapu(MHUUECKUE ypaBHEHHUs, 3) pemarb I[OoKa3aTeldbHbIE U
norapu)MUIeCKHe HEPABCHCTBA.

3nanus: 1) MoHsATHE WPpPALMOHATIBLHOTO YHuCia, jorapudma, 2) CBOWCTBA CTEINEHEH,
JEWCTBUS CO CTETEHSMU, 3) CBOMCTBA JIorapu(MOB, OCHOBHOE JIoTapu(pMUdeckoe CBOHCTBO; 3)
PaBHOCHJILHOCTb YpaBHEHUH, 4) CBOMCTBA [TOKA3aTeIbHON U JIOTapU(PMUUECKON (YHKIIUH.

1. 3SAJIAHUE JIJIS1 OBYUAIOILET'OCSA
Bapuant No 1
1. Berqucanre:

1) {363 3) 9527
4 2 4) log,5225

2 &S 15

) 1G) 9l 1

2. Pemmute ypaBHEeHHE:

1) 5¥t1 = 27x+1 3) logs(3x+1)=2

2) 2xt3 —2xt1 =12 4) log;(x+2) +logsx =1
3. Pemute HepaBeHCTBA:

x—1

D (5) =

2) 2x¥3 4 2x1 <17

3) lg(Bx —4) >1g(2x + 1).

Bapuant Ne 2
1. Beruncaure:
D Ve 3) 7549
4| r1\12 4) log,256
2 () ) log,
2 5) log,64
2. Pemute ypaBHEeHwHE:
1) 2%+l = 16%7X 3) log;(4x—2) =3
2) 0,2 +4x=5 — 1 4) log,(x —5)+log,(x+2)=3

3. Pemute HepaBeHCTBA:
1 3x
D () =2
2) 3*143%2 > 28
3) logi(2x + 3) < logi(x + 1).
2 2

I11. TIAKET ITPEIIOAABATEJIA
- OTBETHI K 3aIaHUSAM

Homep 3ananus \ Bapuanr 1 Bapuanr 2
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1. 1) 6 2
2) 0,2 1
8
3) 9 49
4) 2 4
5) 0 1.5
2. 1) -1 2.5
2) 1 -5; 1
3) 8 7.25
4) 1 6
3. 1 (—o0; 3] [_1 +o0)
3
2) (—;1) [1; +00)
3) (=5"+ ) (—=1; +0)

- KPpUTEPUU OLICHUBAHUA :

OTBeT OIIEHUBAETCSI OMMEMKOU «3», €CIN:

paboTa BBITIOTHEHA MIOJTHOCTHIO;

B JIOTUYECKUX PACCYXKICHUSIX U 000OCHOBAaHUH PEUIECHUS HET MPOOEIOB M OMHOOK;

B PCIICHWHM HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJSIETCS CIACACTBUEM HE3HAHMS WM HEMOHUMAHUS yueOHOTO MaTepuana).

Ommemka «4» CTaBUTCS B CIEIYIONIUX CIydasx:

paboTa BBIMOJHEHA IMOJHOCTHIO, HO OOOCHOBAHHWS IIIarOB PEIICHUS HEIOCTATOYHBI
(eciin ymeHre 000CHOBBIBATH PACCYXICHUS HE SBIILIOCH CIIEIUATBHBIM 0OBEKTOM ITPOBEPKH);

JOTYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIAJKAX, PUCYHKAaX,
yepTrekax WM Tpadukax (eciad 3TH BUIBI pabOT HE SBISUIMCH CICHHAIBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, SCIIH:

JOMYIICHO 0oJiee OJHOM OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBIKJIAIKAX,
yeprekax wuiau rpadukax, HO oOydarmmuiics o0yiajaeT o00sA3aTeIIbHBIMA YMEHUSIMH 10
MPOBEPSAEMO TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKM, MOKa3aBIlIMe, YTO OOydaromwuiics He oOrnanaeT
00s3aTeNnbHBIMA YMEHUSAMH T10 IaHHOM TeMe B TIOJTHOM Mepe.

2.1.4. KonTpoabHasi padota no teme « Tpuronomerpus»

Ha3znauenne: KOC mnpenHazHaueH [Uis OLEHKH CGHOPMHPOBAHHOCTH IPEIMETHBIX
YMEHHUIl: ONepUpoBaTh TPUTOHOMETPUUYECKUMHU (YHKLUUSAMH, PpEIIaTh TPUTOHOMETpUYECKUe
YPaBHEHUS U HEPABEHCTBA.

dopma: KOHTpOJIbHAs padoTa.

YMmenusi: 1) BBIYMCIATH 3HAYCHUS TPUTOHOMETPUYECKUX (YHKIMH MO 3aJaHHOMY
apryMeHTy; 2) BBIYHCIATh 3HAUEHHWE TPUTOHOMETPUYECKUX BbIpaKeHUH; 3) pelarh
TPUTOHOMETPUUECKUE ypaBHEHUS; 4) pellaTh TPUTOHOMETPUUECKHE HEPABEHCTBA.

3Hanus: 1) TpuroHoMmeTpuyeckue (YHKIMU OJHOTO apryMeHra; 2) OCHOBHBIE
TpUTOHOMETpUYecKHe (GOpMyJbl, 3) TPUrOHOMETpHUECKUE (PYHKIMH, UX CBOICTBA U rpaduku, 4)
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oOpaTHple TpUrOHOMETpHUecKHe (yHKIMH, 5) GopMynbl JUIsI HAXOXICHUS KOpHE U
TPUTOHOMETPUYECKHX YPaBHEHUH, 6) MOJOKEHUE TOYKH HAa TPUTOHOMETPUIECKOM KpyTe.

3AJJAHUE JUUTA OBYYAIOIEI'OCA
Bapuant Ne 1
1. Ilo 3HaYeHHIO OJJHOM W3 TPUTOHOMETPHUECKUX (PYHKIMHA HAMIUTE 3HAUCHUS TPEX OCTAIBHBIX

. V3 om
sma=?, ;<(X<T[.

2. Beryuciure:
231 .

. 15w
a) sin— — cos—;
4 4

0) 12arccos£ — 3arccos (— l);
2 2

1
B) 3arctg (_ﬁ) + 2arctgl.
3. Pemne ypaBHeHHS:
a) cos(g— Bx) —? =0;

0) tg (Zx +§) =—1;

B) 5sinx — 3sin’x +2 = 0;

r) 2cos?x — 3sin?x — sinx - cosx = 0.
4. Pemiute HEPABEHCTBO:

. 3
a) sinx = —g;

0) cos (x —%) < 73

Bapuant Ne 2
1. ITo 3HAYEHUIO OJTHOM M3 TPUTOHOMETPHUECKUX (QYHKIIMNA HAWIUTE 3HAYCHHUS TPEX OCTaIbHBIX

V5 3m
cosa=—-=, m<a<-—-

2. Beruncnure:

11m . 25T
a) th - smT,

0) 4arccos (— g) + 6arccos (— ?) ;
B) 3arctgy3 + 4arctgl.
3. Pemure ypaBHEeHHS:
a) cos(2x+%) +% = 0;
1

V3
6) tg(3x-5) =5
B) 7cosx —3 + 6cos?x = 0;
r) 2cos?x — 2sin?x — 3sinx - cosx = 0.
4. Pemute HEPaBEHCTBO:
a) cosx < ?;

V2

0) sin(x+%) ==

I11. TIAKET ITPEIIOAABATEJIA
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- OTBETHI K 3a/IaHUAM

Howmep 3ananus Bapuanr 1 Bapuanr 2
L iz - NG
——=; ——5 - 3’ 57 2
V3 2
2. a) 0 3v3
2
0) T 2n
B) 0 2
3. a) T_ 1T 27n T T
-+ ——— —ct—- €Z
ot1g~ 3 "€? gre "
0) T mn 5m  mn
—— 4+ = €Z i
B) 1 1 1
(- arcsm§ + 7n, iarccos§ +2nn, n€Z
nez
T —
r) —arctg2 +mn; o +mn, circth tn,
nez arctg§+7rn, n ez
4. 21 s T i
2) [—? + 2mn; -3 + 27tn], [— 6 + 2mn; A + 27rn],
6) T _ T
[27m, 3 + 27rn],n eEZ [ T+ 21n; > + 2nn],
nez

- KPUTCPUM OLICHUBAHUSA:
OTBeT OILICHUBACTCS OMMEMKOIL «5», CCJIN.

paboTa BBITIOTHEHA MTOJHOCTHIO;

B JIOTUYECKUX PACCYKIACHUSAX M 000CHOBAaHUU PEIIECHUS HET MPOOEIIOB M OITHOOK;

B PCIICHWHM HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJlHA HETOYHOCTH, OIHCKA,
KOTOpAast He SIBJIACTCS CJICACTBUEM HE3HAHUS WM HEITOHUMAHU y4eOHOTO Marepuaa).

Ommemka «4» CTaBUTCS B CIEAYIONINX CIy4asX:

paboTa BBINOJHEHA IMOJTHOCThIO, HO OOOCHOBAHHWS IIIArOB PEIICHUS HEI0CTATOYHBI
(eciu ymeHue 00OCHOBBIBATh PACCYXACHUS HE SBISUIOCH CHEIHATbHBIM 00BEKTOM IPOBEPKH);

JIOMYIIEHbl OJIHA OIMMOKAa WM €CTh JIBa — TPU HENOuUETa B BBIKJIAJKAX, PUCYHKAX,
yepTexkax WU rpadukax (ecnu 5TH BHABI pabOT HE SIBISUTUCH CIEUUATBHBIM OOBEKTOM
IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:

JOMyIeHo OoJiee OAHON OmMOKM WM Oojee JIBYX — TpeX HEJ0YETOB B BBIKIAAKAX,
yepTexkax WM Tpadukax, HO oOyyaromuiicss o0nagaeT o00s3aTENbHBIMU YMEHUSMU TI0
[IPOBEPSIEMOM TEME.

OTMeETKa «2» CTaBUTCS, €CIU:

JIOMYIIEHBI CYIIECTBEHHbIE OIMOKU, MOKAa3aBIlKMe, YTO OOydJaromuiics He oOiamaeT
00s13aTeNbHBIMA YMEHUSMH T10 JIaHHOU TeMe B TIOJTHOM Mepe.
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2.1.5. KonTpoabHasi padoTa mo remMe «JieMeHTbl KOMOMHATOPUKH, CTATUCTHKU U TeOPUH
BEPOSATHOCTH

Ha3znauenme: KOC mnpenHasHadeH Ui OICHKH C(OPMUPOBAHHOCTH YMEHHUI
OPUEHTUPOBATHCS B CTATUCTUKE U TEOPUH BEPOSITHOCTH.

dopma: KOHTPOJIbHAS paboTa.

YMmenusi: 1) HAX0AUTh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB; 2) BBIYUCIISITH BEPOSTHOCTh
COOBITHS; 3) BBIYMCIIATH YHCIO COUETAHHM, PAa3MEIICHUH 1 EPECTAHOBOK.

3nanms: 1) MoHsATHE COOBITHS, PABHOBEPOSTHBIX COOBITHIA, BEPOSTHOCTU COOBITHIL; 2)
COUEeTaHMs, pa3MeIleHUs, IepPecTaHOBKH; 3) (OPMyYJIbI ISl BBIYUCIIEHUS BEPOSATHOCTU COOBITHUSA,
4) dopMyIibl AJis MOJCYETa YMCIa COUeTaHUM, pa3MeIeHU U IEPECTaHOBOK.

3AJJAHUE U OBYUAIOIIET'OCHA

Bapmuanr 1
1. CxoJIbKMMH cITOCOOaMH MOXKHO Pa3MECTHTh 5 pa3UYHbIX KHUT Ha MOJIKe?
2. CKOJIBKO TPEX3HAYHBIX YHCEN C Pa3HbIMHU MUPpaMH MOXKHO cocTaBuTh u3 1mudp 0, 1, 3, 6, 7,
9?
3. VI3 10 uneHoB KOMaH/BI HAJIO BHIOPATh KamUTaHa M ero 3amectutess. CKOJBbKUMHU CTIOCO0aMu
3TO MOJKHO C/eNaTh?
4. Beruuciure: 3P; + 2A%, — C?
5. BBINYCKHHUKH 3KOHOMHYECKOIO MHCTUTYTa palOTaloT B TpeX pa3IUYHbIX KoMIaHusx: 17
4yenoBek B 0anke, 23 - B pupme u 19 - B HanmoroBoit nHcneknuu. Haiiure BeposSTHOCTh TOTO, YTO
CITy4JaifHO BCTPEUCHHBIN BHITYCKHUK paboTaeT B GpupMme.
6. Muiienp npeacTaBiseT co0oil Tpu Kpyra (OAMH BHYTPH JIPYrOro), paauychl KOTOPBIX pPaBHbI
3, 7 u 8 cM. CTpeJioK BBICTPEIUI HE LIENACh U MoNall B MUILIeHb. HaliiuTe BEpOATHOCTH TOTO, YTO
OH MOIAJI B CPEIHUM KPYT, HO HE NOTIAJl B MAJICHBKUM KPYT.

Bapuant 2
1. CKOBKUMH CTIOCOOaMHU MOKHO Pa3MeCTUTh 6 pa3IMUHBIX KHUT Ha MOJIKe?
2. CKOJIBKO TPEeX3HAYHBIX YUCEIl C Pa3HBIMU IIU(PpaMu MOKHO cocTaBuTh u3 nudp 0, 3, 4, 5, 8?
3. U3 8 wieHoB KOMaH/Ibl HAZ0 BHIOpPATh KaluTaHa U ero 3amecTuTelns. CKOJBKUME crioco0amMu
3TO MOKHO cJienaTh?
4. Beruucnure: P, — 245 + 3C¢
5. BBINYCKHUKH KOHOMHYECKOIO HMHCTUTYTa pabOTalOT B TpPeX Pa3IUYHBIX KOMIIaHUAX: 19
4yenoBek - B Oanke, 31 - B ¢upme u 15 - B HanoroBoi uHcnekuu. Haiiaure BeposSTHOCTH TOTO,
YTO CIIy4ailHO BCTPEUEHHBIN BBIMTYCKHUK paboTaeT B OaHKe.
6. MuiieHp TipeacTaBiseT co0oi Tpu Kpyra (OAMH BHYTPH JIPYTOro), paalychl KOTOPHIX pPaBHBI
4, 51 9 cm. CTpenok BBICTPENHII HE LENSICh U Momnaj B MUIlIeHb. Haiiiute BeposiTHOCTB TOTO, YTO
OH MOMAaJl B CPEIHUM KPYT, HO HE NOTaJl B MAJICHBKUMN KPYT.

ITAKET IIPEIIOJJABATEJIA
- OTBETHI K 3aIaHUSIM
Howmep 3ananus Bapuanr 1 Bapuanr 2
1 120 720.

2 100 48
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3 36 28
4 177 - 36
5 23/59 19/65
6 5/8 1/9

- KpDUTCPUHU OLNCHUBAHUA

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIU:

paboTa BBITIOJIHEHA TIOJTHOCTHIO;

B JIOTHYECKHUX PACCYKICHHUIX U 000OCHOBAHUHU PEIICHHS HET MIPOOEIIOB U OMIHOOK;

B PEIICHUM HET MaTeMaTHYECKUX OMMUOOK (BO3MOXHA OJHA HETOYHOCTH, OIMCKA,
KOTOpAasi He SIBJISICTCS CIICJACTBHEM HE3HAHUS WIIM HETIOHUMaHUs y9eOHOTO MaTepraa).

Ommemka «4» CTaBUTCS B CIEAYIOIINX CIy4asX:

paboTa BBIMOTHEHA IMOJTHOCTHIO, HO OOOCHOBAHUS IIAaroB PEIICHUS HEIOCTATOYHBI
(ecu ymeHue 000CHOBBIBATh PACCyXKICHUS HE SIBISUIOCH CIICIIHATBHBIM 00BEKTOM MTPOBEPKH);

JOITYIIIEHBI OJTHA OIMMOKAa WJIM €CTh JIBa — TPU HEI0uYéTa B BBIKJIAJKAX, PUCYHKAX,
yepTekax wid Tpadukax (eciaum 3TH BUIB pabOT HE SIBISUTMCH CIEIUATBHBIM OO0BEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

JIOTYIIEHO 0oJiee OJHOW OMMOKK WM 00Jiee NBYX — TPEX HEJ0YETOB B BBHIKIAIKAX,
yeprekax wuiu rpadukax, HO oOydarmwuiics o00JiamaeT o00sA3aTeIbHBIMA YMEHUSIMH  T10
MPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOTTYIICHBI CYIIECTBEHHBIC OMMMOKM, TIOKA3aBIIHME, YTO OOyJalomuics HE 00JyamaeT
00s3aTeNbHBIMY YMEHUSMH 110 TaHHOM TeMe B OJIHOM Mepe.

2.1.6. UnauBuayas bHOe JoMaiiHee 3aaanue mo teme «I[IpousBoanas GpyHKumm»
Hasznavenne: KOC npenna3HayeH sl OleHKH ¢hOPMUPOBAHHOCTH YMEHHM BBIYMCIISATH

MIPOU3BOJIHYIO (PYHKIIUU.

dopma: KOHTpOJIbHASA paboTa.

VYmenusi: 1) HaxoIuTh NPOM3BOJAHBIC 3JEMEHTApHBIX (YHKIUH, 2) BBIYUCIATH
MIPOU3BOJIHYIO CJIOKHOM (YHKIIUU.

3uanmsa: 1) mpaBwia BBIUMCICHHUS MPOU3BOJMHOM; 2) (OpMYyNIbl  BBIYUCICHUS
MIPOU3BOJIHOM 3JIeMEHTapHbIX (GYHKIHKA, 3) TpPaBUIO BBIUKCICHHS IPOU3BOJHOM CIIOXKHON

GyHKIHH.

3AJIAHUE JIUTSI OBYYAIOILET'OCSA

1. CocTraBbTe PyHKIMHU, HCIOJIL3YS CJEAYIONLYI0 KOIMPOBKY:
® g — KOJM4YecTBO OYKB B (haMUJIMH CTy/IeHTa (B MMEHUTEIHHOM Ma/IeXKe),
e b — komuuecTBO OYKB B MOJIHOM MMEHH CTY/ICHTA.

2. HaiiiuTe npou3BoOAHbIC MOJTYYEeHHBIX (PYHKIHIA.

1) f(x)=ax*+bx®+8

2) fx)=(a+b)-x*+ (a—b) xP

3 f(x)=ax*1+b-lnx+a*

4) f(x) = sin(bx) + cos(ax — b) + %

5) f(x)=7eb*8 + 12tg(ax + b)
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6) f(x)= logax+bx+65a_x+%
7) f(x)=W+x_a+xb

ITAKET ITPEIIOAABATEJIA
- KaxJas paboTa MHIUBUAYaJIbHA (OTBETHI HE MPEICKA3yEeMBbl)

- KpDUTCPUHU OLNCHUBAHUA

OTBET OLIEHUBAETCS OMMEMKOU «5», €CIU:

paboTa BBITIOTHEHA MOJTHOCTHIO;

B JIOTUYECKUX PACCYXKIACHUSIX U 000CHOBAaHUU PEIIEHUS HET MPOOEIIOB U OIIHOOK;

B PCIICHWU HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJlHA HETOYHOCTb, OIHCKA,
KOTOpasi He SBJSETCS CIEACTBUEM HE3HAHMS WIJIM HETTOHUMAaHUS yueOHOTO MaTepuana).

Ommemxka «4» CTaBUTCS B CIEAYIOIINX CIIy4asX:

paboTa BBIMOJHEHA TMOJTHOCTHIO, HO OOOCHOBAHHWS IIIArOB PEHICHUS HEIO0CTATOYHBI
(eciin ymeHHE 000CHOBBIBATH PACCYXICHHUS HE SBIIIIOCH CTIIEITHATBHBIM OOBEKTOM MPOBEPKH);

JOTYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIIAJKAX, PUCYHKAX,
yepTekax wid Tpadukax (eciau 3TH BUIB pabOT HE SIBISUTMCH CIEIUATBHBIM O0BEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, SCIIH:

JOTYIIEHO 0oJiee OJHOW OMMOKK WM 0oJiee NBYX — TPEX HEIO0YETOB B BBIKIAJKAX,
yeprekax wuiu rpadukax, HO oOydarmwuiics o0yiamaeT o00sA3aTeIbHBIMA YMEHUSIMH T10
MPOBEPSIEMOU TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JIOTTYIICHBI CYIIECTBEHHBIC OMIMOKM, TMOKA3aBIIHME, YTO OOyJaromuiics He o0JamaeT
00s13aTeIbHBIMU YMEHHUSMH TI0 TAHHOHM TeMe B TIOJIHOW Mepe.

1.2.7. KonTpoabHasi padora no teme «IIponzBognas ¢pyHxkumum»

Hasznavenne: KOC npennasHayeH st OeHKH ¢hOPMUPOBAHHOCTH YMEHHM BBIYMCIISATH
IIPOU3BOIHYIO (DYHKIIMU U IPUMEHSTD €€ JUIs UCCIIeI0BAaHUs (PYHKIMH. .

®opma: KOHTpOJIbHAs padoTa.

YMmennsi: 1) HaxoAuTh TNPOU3BOAHBIC JJIEMEHTAPHBIX (QYHKIMHA, 2) BBIYUCIATH
IIPOU3BO/IHYIO CIOXKHOU (pyHKLMH, 3) HAXOAUTh 3HAUYEHHE NMPOU3BOAHON (YHKIMHM B TOuke, 4)
HaXOJUTh MHTEPBAJbl BO3pacTaHUs M YObIBaHMS (YHKUMH, 5) HaxoAUTh HauOoiblIee U
HauMeHblee 3HaueHue (YHKUMU Ha 33JaHHOM IPOMEXYyTKe; 6) uccienoBaTh (GYHKIUIO U
CTPOUTH ee rpaduK.

3HaHus: 1) mnpaBuia BBIYMCICHHUS TNPOU3BOJHOM; 2) (OpPMyNbl  BBIYHUCICHUS
MIPOU3BOHOM »IEMEHTAapHBIX (YHKUMH, 3) TpPaBMIIO BBIUMCIEHUS IPOU3BOJHOM CIOXKHOU
¢bynkuuu, 4) NMoHATHE Bo3pacTraromieid U yoObiBaromed (QyHKIMH, 5) MOHATHE HAUOOJBLIETO U
HaUMEHbLIEro 3HaueHUs (YHKUUMU Ha 3aJlaHHOM IPOMEXYTKe, 6) alropuT™M HCCIeIOBaHUs
(GYHKIUY C TOMOIIBIO TPOU3BOTHOM.

3AJJAHUE U OBYUAIOIIEI'OCH

Bapuant Ne 1
1) BeruuciuTh Nponu3BOAHYIO0 (DYHKIHH:
a) x’”+5x®+24x% -7
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0) (5x%—3x)*
. | . _ x5-3x2+8
2) Haiitu y'(1), ecmn:  y(x) = —o

. 2
3) Haiiti nHTEpBaIBI BO3pAcTaHUS M yOBIBaHUS QYHKIUH: Y = §x3 —x%—4x +5;
4) Haiitu HanGonblnee ¥ HauMeHblIee 3HaueHue pyakuun [ (x) = x3 — 6x2 + 9 Ha oTpeske
[- 2; 2].

5) UccnenoBarh (GyHKIHUIO C IMOMOIILIO MPOU3BOAHONW M TIOCTPOUTH €€ rpaduk: y = 2 + 3x —
3

x°.
Bapuant Ne 2
1) Beruncnuth mpou3BOAHYIO (DYHKITUU:
a) 12x*—5x7 +8—3x
6) (4x3—12)°
x3-7x*+12

2) Haiitn y!(1), ecmm: y(x) = p——
3) HaiiTu uHTEpBabl BO3pacTaHus U yobiBanus GyHkuun: y = 2x3 + 3x2 — 2;

4) Haiitu Hanbonbliee 1 HauMenbliee 3Hauenne Gynkuuu  f(x) = x3 + 6x2 + 9x Ha oTpeske
[- 4; 0.

5) HccnenoBaTh (yHKIMIO C ITOMOIIBIO HMPOM3BOAHON M MOCTpouTh ee rpadux: y = —x3 +
4x? — 4x.

ITAKET IIPEIIOJABATEJIA
- OTBETHI K 321aHUAM

Howmep 3ananus Bapuanr 1 Bapuanr 2
1 a) 7x® + 30x> + 48x a) 48x3 —35x° -3
0) 4(10x — 3)(5x2 — 3x)3 6) 60x2(4x3 — 12)*
2 -1,24 6 1
3
3 YV Bo3pacTaer npu x € ¥ Bo3pacraer npu x €
(—o0; =1] U [2; +00) (—00; =1] U [0; +00)
VY yOwiBaer mpu x € [—1; 2] VY yosiBaer npu x € [—1; 0]
4 max y(x)=y(0)=9 max y(x) = y(-3) = 54

min y(x) =y(-1) = -4

[r_nzl;g]y(x) =y(—2) = -23

5 ('1,0)—m|n (Z,_]_i) min
(1; 4) — max 3 ). O27
(0, 2)- meperu6 ) ( ,16) - max
(1‘i ——) — neperu6
3’ 27

- KPUTCPHUH OLICHUBAHUA

OtBer OLICHUBACTCS OMMEMKOU «5», CClIn:
pa60Ta BBITIOJIHEHA ITOJITHOCTBIO,
B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHHH pCHICHUA HET HpO6CJIOB u OIJ_II/I60K;




23

B PEIICHUHM HET MaTeMaTU4YeCKUX OHIMOOK (BO3MOXKHA OJ[HA HETOYHOCTb, OIMCKA,
KOTOpast He SIBJIAETCS CIESICTBUEM HE3HAHMS WM HETIOHMMAaHUs yueOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS B CIEIYIOUINX CIydasX:

paboTa BBINOJIHEHA TOJHOCTBIO, HO OOOCHOBAaHMS INIaroB PEUICHHS HEAOCTATOYHBI
(ecm ymeHue 000CHOBBIBATh PAcCyX/ICHUS HE SBIUIOCH CIIEIIHATBHBIM 0OBEKTOM MTPOBEPKH);

JOMYIIEHBI OJHAa OMIMOKa WM €CTh JBa — TPU HEJ0YETa B BBIKIAJKAX, PHCYHKaXx,
yepTekax WM rpadukax (ecnm 3TH BUABl pabOT HE SBIBUIMCH CIEHUAIBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIM:

JIOTYIIEHO 0oJiee OJHOW OMIMOKK WM 0oJiee NBYX — TPEX HEJ0YETOB B BBIKJIAJKAX,
yepTrekax wuiu rpadukax, HO oOydaromwuiics o00yiajaeT o00sA3aTeNbHBIMU YMEHUSIMH T10
MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CITH:

JIOMYILEHBl CYIIECTBEHHbIE OIIMOKHU, MOKa3aBIlKe, YTO OoOydaromuiics He oOnanaeT

00s13aTeILHBIMU YMCHHUAMU 1o )IaHHOI)’I TEME B ITOJTHOM MEpE.

2.1.8. Tect no Teme «IIponsBoanHas GpyHKIHM»
Ha3znauenne: KOC npenHasHaueH Juis OlleHKH ¢()OPMHUPOBAHHOCTH YMEHUN BBIUUCIISTD
IIPOU3BOIHYIO (DYHKIIMH U IPUMEHSTH €€ Ul UCClIeI0BaHMsl (PyHKIHU. .

dopma: TecT.

VYMmenusi: 1) HaxomuTh MPOM3BOJAHBIC 3JICMEHTApHBIX (YHKIUH, 2) BBIYUCIATH
MIPOM3BOIHYIO CIIOKHOW (PYHKIMH, 3) HAXOIUTh 3HAYCHHE MPOU3BOJAHON (YHKIIMH B TOUKe, 4)
HaxOJIUTh MHTEPBAJIbI BO3pacTaHUs W YyObIBaHUSA (DYHKIHMH, 5) HaXOIUTh HauOoJbIIee |
HauMeHbllee 3HadeHHe (YHKIMM Ha 3alaHHOM IIPOMEXYTKe; 6) HcciaenoBaTth (YHKUIHIO U
CTPOUTH €€ rpaduK.

3nanusi: 1) mnpaBwia BBIYUCICHUS TPOU3BOAHON;, 2) GOPMYNIBl  BBIYUCICHUS
MPOM3BOTHON 3JEMEHTAPHBIX (YHKIMH, 3) TPaBWIO BBIYUCICHUS IPOU3BOJHOM CIOKHOMN
¢dbyHKIMK, 4) TOHSATHE BO3pACTAMOIICH W yObIBaromeld (QpyHKIUH, 5) MOHATHE HAUOOJBIIETO H
HAaUMEHBIIET0 3HAYeHUS (PYHKIUU HA 3aJaHHOM MPOMEXYTKE, 0) alropuT™M HCCIEI0BaHUS
(GYHKIMH C TOMOIIBIO TPOU3BOTHOM.

3AJJAHUE JUUTA OBYYAIOIEI'OCA

Bapuanm 1
Yacmos 1

6
Al. Haiigute mpousBomryio Gyskimum Y =9 —9x° — c x°

1
1)y’:9x—x9—gx6; 2)y =9x—72x" —5x*; 3)y' =-72x" —6x*; 4)y' =-17x" —6x"

A2. Haiifure 3Hauenye nNpou3BoHOH yHKIMH Y = 2C0S X —3X> B Touke X, =0
1) 0; 2) -3, 3)2; 4) -6,

1-2x

2x+1

A3. Haiigure npou3BoaHy0 QyHKIUN Y =
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2 2 ox 4
Y (2x+1)* 2 (2x+1)* 3 (2x+1)* K (2x+1)*
Ad. f(x)=(3x-2)°. Haiinure f '(1). 1) 1; 2) 0; 3)15; 4)5.

A5.  f(x) = 6sin x — 3. Pemmre ypaBuenune f'(x) =0

1) nk, ke Z; 2)(—1)k§+nk,kez; 3) Z+mk, k € Z; 4) =+ 21k, k € Z;
53 15
A6. f(x)=5c0s’ X. Braucmute (%j 1) - T\/_ 7 2) Z; 3)0; 4)5.
Yacms 2
1
B1. f(x) = 3 ctg 15x + /3. Haitzure f 7 !
x® 27

B2. Haiigute 3HaueHne Npon3BOAHON QYHKINUU Y = B Touke X, = 2005

X% +3X+9

( .
B3. Haiinure 3nauenue f (Ej, ecan f(X) =sin* x—cos” x

! 1
B4. Pemute ypaBHEeHHe ; (X; =0, ecmu f(X) = §X3 —4x; g(x) = Vx
X

!

B5. Pemnre ypasuenne f'(x) =0, rae f(X) = cos8x —sin8x — 1

B6. Haiinute cpennee apudmernueckoe kopHeil ypapuenns f'(X) = 0, npunamnexamumx

OTPE3KY [0; 2] , €CJIH U3BeCTHO, uto f (X) = €0S? X +1+sin X

Bapuanm 2
Yacmes 1

4
Al. Haiigure npousBoanyo GyHKuu Y =8 — 5x* + g x°

1
1)y%:—20x3+7x5;2)y5:8x—20x5+7x7;3)y’:8x—»@-+gx7; 4)y' =-20x% +7x"

A2. Haiigure 3HaYeHHE MPOU3BOIHON QyHKIHKH Y = /X —5— \/§ Sin X B Touke Xg =7

) 7: 2) -3; 3) 4; 4) 7+/3;
. 3+ 2X
A3 Haiigute npousBoaHyto GpyHKIUU Y = 5
13 8 -5 1-x
1) —— 2 ; 3 ; 4 '
) (X _ 5)2 ) (X _ 5)2 ) (X _ 5)2 ) (X _ 5)2
A4. f(x)=(5x-4)°. Haitnure f'(1). 1) 6; 2) 1; 3)30; 4)0.

AS5.  f(x) = 4cos x +2. Pemmre ypaBuenue f'(x) =0
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2
1) 7k, ke Z; 2)(—1)"§+nk,kez; 3)i?ﬁ+2ﬂk,kez 4)§+nk,kez;
. 343 9
A 6. f(x)=3sin’X. Beraucimure f’ (%j .1)3; 2)0; 3) T\/_; 4) 1

Yacmo 2

1
B1. f(x) = Ztg 8x + /2 . Haiizure f '(%)
B2. Haiigute 3HaueHre NpOU3BOAHON QYHKINU Y = (X2 +1)2 — Z(X2 +1)+1 B TOUKE X, =2
B3. Haiinure 3nauenue f '(%) ,ecim T (X) =sin 4x-cos4x

f,(X; =0, ecmu f(x) = %xs ~18x; g(x) = 2/x
X

B4. Pemnre ypaBHeHME

BS5. Pemnre ypaBuenune f'(x) =0, rae f(x) = sin6x + cos6x + 5

B6. Halinute HamGosbmMil OTpUIATENLHBIN KOpeHb ypaBHenus f'(X) =0, npunamnexammii

OTpPE3KY [— T ﬂ], ecym m3BecTHO, uto f (X) = COS2X — X+/3

Bapuanm 3
Yacms 1

5
Al. Haiigute npousBoaHyto GpyHKuuu Y = ~2 x* +3x% —2x+11

1
1)y =-5x> +6x— x> +11x; 2)y’=—Zx5+x3—x2+11x;

3)y' =-5x}+6x-2; 4) y' = -5x> +6x - x;

A2. Haiigure 3HaueHre MPon3BoaHON QyHKIMU Y = 4tgX — 5x°® B Touke X, =0

1) 4; 2) -26; 3) -1; 4) 0;
A3 Haiinute npon3BoAHy0 QYHKIUU Y = 4X:_32X

D f2)2 ; ) & 102)2 ; 3) —(Xi—oz)z; 2 —ﬁ;
A4. f(x)=(3x+2)°. Haiimure f'(-1). 1) 1; 2) 0; 3)-15; 4)15.
A5,  f(x)=12sin X — 6. Pemmre ypaBuenue f'(x)=0

1) nk, ke Z; 2) (~D)FZ+ 7k, k € Z; 3) ~+mk, k € Z; 4) £ %+ 21k, k € Z;

5V3 15
A 6. f(x)=5c0s’X. Boruncmure f’ (%J . 10, 2 —T\/_; 3)5 4) 7
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Yacms 2

1
B1. f(x) = 3 ctg 15x + /3. Haiture f P
(=)
. . x® —125
B2. Haiinure snauenue npousBoanon Gynkuuu y = ——————— B Touke X, = 2009
X +5x+25
COS X
B3. Haiinure 3nauenue f' z ,ecmu f(X)= :
2 1+sin x

!

' 1
B4. Pemure ypaBHeHUE LX; =0, eciu f(X) = §X3 —4x; g(X) = Vx
g (X

BS. Pemnre ypaBuenune f'(x) =0, rae f(X) = cos8x — sin8x — 1
B6. Haiimure cyMMy HauOOJIBIIErO U HAMMEHBIIETO U3 KopHel ypasHenus f'(X) =0,

MIPUHAJICKAIINX OTPE3KY [0; 272], €CJIM U3BECTHO, uto T (X) =sin 2x — X2

Bapuanm 4
Yacms 1

;
Al. Haiigure npoussoanyio GpyHKIHE Y = 5 x® +5x* 14
1
DY =-7x"+x>-14x; 2)y'= 5 X"+ x°—14x;  3)y' =-7x°+20x°; 4)
y' =-7x>+9x°;

. /4
A2. Haiinure 3HaueHne pou3BoaHON GyHKImu Y =3X +4 —5Sin X B Touke X, = o

1) 6; 2) -1, 3) -2; 4) 3;
A3. Haiigure npou3BoaHy0 QyHKIIUU Y = ﬁ
7 3 7
1) —— 2 ; 3 ; 4) -1;
) "r2y ) oy ) s2y )
A4, f(x)=(5x+4)°. Haiigure f'(- 1). 1) 1; 2)-30; 3)30; 4)6.
A5,  f(x)=8cos X + 4 . Pemure ypaBuenue f'(x)=0
2
1) >+mkkeZ; Z)i?ﬂ+2ﬂk,kez ;D I+ kez;  4) nk ke Z
: 33 9
A 6. f(x) = 3sin * X. Boruuciure f’ [— %j 13, 2)0; 3 —T\/— ; 4) 1

Yacms 2

1
B1. f(x) = Ztg 8x + /2 . Haﬁzunef'(—%)

(7 .
B3. Haiinure 3nauenue f (Ej’ ecm T (X) =sin 4x-cos4x
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B4. Pemntre ypaBHEeHHE ixi =0, ecau f(X) = §X3 —-18x; g(x) = 2+/x

B5. Pemnre ypasuenue f'(x) =0, rae f(X) = sin6x + cos6x + 5

B 6. Haiinute cymmy kopHeii ypasaenust f'(X) =0, npunagnexamux orpesky [%,37”} , €CIIH
m3BecTHO, yto f (X) =Ssin* X —1—Ccos X

2.1.9. KonTpoabHasi padora no teme «IlepBoodpa3Hasi u HHTErpas»
Ha3znauenne: KOC npenHazHadeH Uit KOHTPOJIS U OIIEHKU PE3y/IbTaTOB OCBOECHHUS TEMBI
«IlepBooOpa3Has U UHTETpaID».

dopmMma: KOHTpOJIBbHAs padoTa.

VYmenusi: 1) HaxoauTh MNEPBOOOPA3HYIO 3JIEMEHTAPHBIX (YHKIMH, 2) HAXOIHUTh
HEOIpEACNICHHBIN WHTErpal, 3) pemarh NPOCTEHIINE 3a/ladyd Ha TPUMEHEHHE OMPEeIeICHHBIX
MHTETpajoB

3uanusa: 1) noHsTHe mNepBOOOpa3HON (GYHKIHUM, 2) MOHSATHE HEONpEAEeNEHHOTO0 W
OTIpEJIeIEHHOT0 UHTErpaja, 3) MpaBuiia BEIYMCICHHS HEOIIPEIETIEHHOTO HTerpaia, 4) Gpopmyibl
MHTErPUPOBAHUS AIEMEHTAPHBIX (PYHKIUH.

SAJAHUE JIUT OBYUYAIOIEI'OCA

| BapuanT
1. Haiitu mepBooOpa3Hyro B 0011eM BU/IE:
a) f(x)=9x%+8x7 +15

5 1
6 f0) = 24/3% + 2 T Sin?ax

X
B) f(x) = SSing + cos2x

2. Haiitu nepBooOpa3Hyto, TpaduiKk KOTOPOH MPOXOUT Yepe3 T.A

a) f(x) =3x2-2x+4; A(-1;1)
0) f(x)=4x+%; A(—1;4)
B) f(x) = sin2x; A(%; -2)

3. Berumcauts uHTErpan
2
) 2
a) | (3x°—4x— F)dx
1

6) f(zh/z — 3x?)dx
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o]
—
LY

sin (Zx - %) dx

A

Z
4. HaiiTu mioia s KpUBOJIUHEHHOM Tparenuu

y = 2x2, y=0, x=-1, x=1.

5. Haiitu momians GUrypsl, orpaHu4eHHON rpadukaMu GyHKIUN
y = —x?% — 4x; y =4+ x.

Il Bapuant
1. Haiitu nepBooOpa3Hyto B 00111eM BUJE:
a) f(x)=10x°+ 6x°+ 5x

6 1
6) f0) = Svax T2 cos?x

x
B) f(x) = 3cos§ + sin3x

2. Haiit mepBo0Opa3Hyto, TpauiKk KOTOPOH MPOXOAUT Yepe3 T.A
a) f(x) =4x—6x2+1; A(0;2)
1
6) f(x)= el 10x* +3; A(1;5)
s
B) f(x)=2cosx; A(Z; 2)

3.BerancnuTh nHTErpa
4
4 2
a) f(ﬁ+2x—3x )dx

6) f(—B\/E + 4x?)dx

24

f n2(2x +

0

4. HaiiTu muiomiaab KpUBOJIMHEHHON Tpaneuu
y=x3 y=0, x=1, x=2.

5. Haiitu nnomane ¢GUrypsl, orpaHu4eHHON rpadgukaMu GyHKIUN

y = —x?%+ 4x;

y=4-—x.

ITAKET ITPEIIOJABATEJIA

- OTBETHI K 3aJI1AaHUAM

Homep
3a1aHU
s

Bapuanr 1

Bapmuanr 2
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1. a) Fix) =x"+x" +1Bx+¢ Fl) = 1 4 +5;+,__
6) .FI'XI=§—J3_X+E—}CEQ4X+E Fl'm:%q‘ﬁ+ét§ﬁx+c
B) Fl':r|=—25cns%+%s'r|x+c Fix) =09sn ;—r—%CDSEX+C
— Fixl=x' —x" +4x47 _ Fix)=2x¢" =% 4542
2. a) | ¢=7, c=2,
6 Fix) =2x" —l+1 .FIXI:—l—EX +3x+5
1 * c=5 x
c=1, =5,
B) 2 Fl’m:—i—cusgx_g c=1, Fix) = vTsiix+1
c:— y -
3. a) 3 -45
0) -44;-. 241
B) 42 -+t
o
4 = | 2%’ =2L =E E: l = i =i'= —l: E
Spue = [2 b= =gt g =19 S..=[xac="f =4-g=37
[ x' Bx (1 5 7 (64 i+ S W B4 v 1.8
s, =[ (= —5x—4|ﬁ¥r=|.— - | .=|.3 = _|-|. =0+ 5, =[x +5x—4|€.x=|.—?+T—4-x | =|.—?+4n-1s .|-|._§+:T_
= ;—%H—%»&U—IE:—EH?&—ZE =T7-2h=45(raed = —%+2++;—.—§+4=4,5|'mcﬂ'|

- KPpUTEPUU OLICHUBAHUA :

OTBeT OIIEHUBAETCSI OMMEMKOU «3», €CIN:

paboTa BBITIOTHEHA TMOJTHOCTHIO;

B JIOTUYECKUX PACCYXKIACHUSAX M 000CHOBAaHUU PEIIEHUS HET MPOOEIOB M OIIHOOK;

B PCIICHWHW HET MaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJlHA HETOYHOCTH, OIHCKA,
KOTOpas He SBJSETCS CIACACTBUEM HE3HAHMS WIJIM HEITOHUMAaHMsI yaeOHOTO MaTepuaa).

Ommemka «4» CTaBUTCS B CIEIYIONIUX CIy4asx:

paboTa BBINOJHEHA IMOJTHOCThIO, HO OOOCHOBAHHWS IIIarOB PEHICHUS HEIO0CTATOYHBI
(eciim ymeHHEe 000CHOBBIBATh PACCYXCHUS HE SBIILIIOCH CIEIUATBHBIM 00OBEKTOM IIPOBEPKH);

JOMYIICHBI OJIHA OIMMOKAa WM €CTh JBa — TpU HEA0YETAa B BBIKIAJKAX, PUCYHKAaX,
yeprekax WM Tpadukax (eciau 3TH BUIB pabOT HE SBISUTMCH CIECIHUAIBHBIM OO0BEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:

JOMyIIeHo OoJiee OAHOM OmMOKM Wi Oojee ABYX — TpeX HEJAOYETOB B BBIKIIAJKAX,
yepTexkax WM Trpadukax, HO oOyyaromwuiics oOnamaer o0sg3aTeNbHBIMH YMEHHUSMHU IO
MPOBEPSAEMO TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

JIOTYIIEHbl CYIIECTBEHHbIE OIMOKHU, MOKa3aBIlKMe, YTO OOydaromuiics He oOnamaeT
00s3aTeNbHBIMA YMEHUSMH T10 IaHHOM TeMe B TIOJTHOM Mepe.

2.1.10. Tect no Teme «IIpamsle u n1OCKOCHIU 8 RPOCMPAHCGE)

Hasznauenne: KOC npennazHadeH JUisi KOHTPOJISA U OLIEHKU PE3YJIbTATOB OCBOCHHMSI TEMBI
«IIpsimble u niockocmu 6 NPOCMpancmee»

dopmMma: TecT.

YMeHusi: OIpenensaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE; IMPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE; IIJIOCKOCTEMN B IIPOCTPAHCTBE.
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3HaHus: 1) NOHATHE NapauIEIbHBIX IMPSAMBIX, MAPAJUIEIbHBIX NPAMBIX U IUIOCKOCTH;
NapajuleJIbHBIX IIJIOCKOCTEH, 2) MOHSTHE NepneHAMKYNAPHbIX MPSIMBIX, MEPHEHAUKYISIPHBIX
MPSIMBIX U IJIOCKOCTH; NIEPIEHIUKYIISIPHBIX IINIOCKOCTEH,

3AJJAHUE JUUTA OBYUYAIOIEI'OCA

1) Ipsmyro, nepreHIUKYISIPHYIO 000 MPSIMOiA B TNIOCKOCTH, HA3bIBAIOT. ..
a) HAKJIOHHOW K IIOCKOCTH; 0) MepIeHIUKYISIPOM K INIOCKOCTH; B) CeKymied; T)ydom. (1
0aJ)

2) Hak/ioHHO# K TJIOCKOCTH Ha3bIBAIOT MPSIMYIO, IEPECEKAIOIIYIO IIOCKOCTh H ...
a) HE TIEPECEKAIOYI0 IEPIICHIUKYJISP;

0) Jexantyro B HEil;

B) HE UMEIOIIYIO C HEW OOIIHNX TOYEK;

I') HE MepPIeHIUKYIsIpHYyto eit. (1 Oasm)

3) TlapanienbHBIMU HAa3bIBAIOT TIOCKOCTH,...

a) He UMEIOIIHNe OOIIUX MPSMBIX;

0) y KOTOpPBIX OJiHA OOII[asi TOYKa;

B) Y KOTOPBIX JB€ OOIIMX TOYKH;

T') HE UMEIOIIMEe HU OJIHO# o01eit Touku. (1 6as)

4) TlpsiMasi, MPOXOIAINAs Yepe3 OCHOBAHMS TIEPIICHANKYJISIpa U HAKIIOHHOM, Ha3bIBACTCA ...
a) CeKYIIEeH;

0) mapasuIeTbHOM TIIIOCKOCTH;

B) MPOEKIMEH HAKIIOHHOH Ha TUIOCKOCTb;

') HEPICHIUKYISAPOM K TockocTr. (1 6aswr)

5) HaxkioHHas mepHCHIUKYIISIPHA TPSAMOM B IIIOCKOCTH, €CITH ...

a) MEpHeHIUKYIAp IepeceKkaeTcs ¢ MpoeKlIrel HaKJIOHHOM Ha MIOCKOCTh;
0) MpoeKIUs HAKIOHHOMW MapayijiebHa dTOU MPSMOM;

B) NPOEKIMs HAKJIOHHOM MEepIeHAUKYISIpHA STOU IPSIMOK;

') IpsMasi COBIAAAET C MPOeKIuel HakIoHHOH. (1 6as)

6) Eciu U3 TOYKH BHE IIOCKOCTH MPOBECTH K HEW MEPIECHAUKY/ISP U HAKIOHHBIE, TO ...
a) MEepIEeHIUKYIIAP JIUHHES HAKIOHHOMM;

0) HaKJIOHHas JJIMHHEE NePIIeHINKYIIPa;

B) NIPOEKIMs HAKJIOHHOM KOpoue NepIeHIuKYIspa;

I') HaKJIOHHAs M ee MpoeKius paBHbl. (1 6as)

7) TlpsiMas mapasuiesbHa IIOCKOCTH, €CITH OHH...

a) MepeceKaroT NPSIMYIO B OJIHOM U TOH K€ TOUKE;

0) meprneHIuKyIIpHbI OJHON U TOM ke MPSIMOI;

B) yJQJICHbI OT JAaHHOW TOYKU Ha paBHbIE PACCTOSHUS;

I') IEepeceKaroT IIOCKOCTh B 0qHOM Touke. (1 6as)

8) VYriom Mex1y HaKJIOHHOHN ¥ IUIOCKOCTHIO HAa3bIBAIOT. .

a) yroJ Mexay HaKJIOHHOU U MEePIeHIUKYIIPOM;

0) yros MexJy NpoeKIuel u nepneHIuKyIsIpoM;

B) YroJl MeXJly HAaKJIOHHOHM U ee MPOeKLneH;

) YroJl MeX1Iy HaKIOHHOW M MpsMOi B mIockocTr. (1 6asw)

9) Yepes ... MPOXOIUT SAUMHCTBEHHAS IIOCKOCTb,

a) IB€ TOUKH; 0) TpU NapasesbHble IPSIMBbIE;

B) TPH MOMAapHO MEPECEKarOIIUECs NPsMbIE;

r) yetbipe Touku. (1 6asmm)

10) IlIpsiMas mepecekaeT MIOCKOCTh, €CIU MPSMasi H TUIOCKOCTh

a) HE MMEIOT HU OJIHOM OOIIel TOYKH;

0) UMECIOT JBE OOIIUE TOYKH;
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B) UMEIOT TOJILKO OJIHY OOIIYIO TOUKY;

) UMEIOT TpH o0mmuX Touku. (1 6amwr)

11) Ecnu npsiMasi mepecekaeT II0CKOCTh KBaJIpaTa B TOYKE MEPECCUCHUs TUaroHalei u
NEPIEeHNKYIISIPHA IBYM CMEKHBIM €ro CTOPOHAaM, TO OHA . . .

a) mapajuiesibHa IByM APYrUM CTOpPOHAM KBaJpaTa,

0) TMepHeHIUKYIIpHa TUaroHaIsM KBaaparta;

B) MapaJulejbHA JHArOHAISAM KBaJpaTa,

r) oOpasyer ¢ II0CKOCThIO KBajapara yroi B 30 rpaaycoB. (2 6amia)

12) Ecnu nBe napajienbHbIe IUIOCKOCTHU Tepecedb TPEThei, TO . . .

a) JIMHUY IIePECEYCHUs PABHBI,

0) JTUHUU TIepeceUeHUs apalyIe/IbHbI,

B) JIMHUM NEPECEUCHUS TEePIICHINKYIISPHBI;

) IJIOCKOCTH coBmaiaroT. (1 6as)

13) Ecnu nBe napaiienbHbIe IUIOCKOCTH Tepeceyb JABYMs apalIeIbHbIMU MPSMBIMU, TO ...
a) TpsSMBbIE IEPECEKAOTCS B TOUKE;

0) IJIOCKOCTH MEPECEKAIOTCS M0 MPSMOH, MapajyIelbHON OHON U3 MPSMBIX;

B) OTPE3KH, 3aKIFOYEHHBIC MEKIY INIOCKOCTSIMH PaBHBI;

) IJIOCKOCTH MEPICHIUKYIISAPHBI OTHON U3 mpsiMbiX. (1 6as)

14) Ecnu HakaoHHas UTHHOM 16 cM 00pa3yeT ¢ mIockocThio yroa B 60°, To ee mpoekius Ha
TUTOCKOCTB PaBHA...

a) 32cm;  6)8cm;  B)8 cm;  r)256cM’ (2 Gamma)

15) Haxnounsie AB u AC o6pa3yror ¢ miockoctsio yriisl B 30° u 45° cootBercTBeHHO. Toraa .

a) mpoeKus HakJIoHHOW AB nimuHHee npoeknnu HakIoHHONW AC Ha IJIOCKOCTB;
0) naknonHnass AB kopoue HakioHHOM AC;

B) HakyioHHas AB mnunHee HakioHHON AC;

I') IPOEKIMH HAKJIOHHBIX paBHBL. (1 6aJsw)

16) Ecnu B npsIMOYTroJIbHOM TPEYrOJbHHUKE KAaTET B [Ba pa3a MEHbIIIEC THIIOTEHY3bI, TO ...
a) mpuiexamui katety yroa paseH 30 rpamycam;

0) mpunexamui KaTeTy yroia paseH 60 rpagycam;

B) Ipuiekamui karety yroy paseH 90 rpagycam;

I') IpOTHUBOJIEXKAIIHH yroi paBeH 60 rpagycam. (2 Oamia)

17) TlepneHIUKYIAPOM K-TUIOCKOCTH Ha3bIBAIOT MPAMYIO,

a) TEepeceKarollyo MI0CKOCTh;

0) TMEepHEHIUKYISIPHYIO HEKOTOPOU MPSMOM B TUIOCKOCTH;

B) MEPICHIUKYISIPHYIO JIF000# MPSMOH B INIOCKOCTH;

) JIeKAIIyo B MapauieibHON iockocTH. (1 6amwn)

18) Ta u3 HaKJIOHHBIX OOJIBIIE, Y KOTOPOi

a) TPOEKIS paBHA MEPIICHIUKYISAPY;

0) mpoekuus 0oJIbIIIe;

B) TPOEKIIMS MEHBIIIE;

I') HpOeKIHs OOJblIe MEePIeHUKYIIpa. (1 6amn)
19) TInaHuMeTpHs - ITO U3MEPEHHS . . .
a) yrjos; 0) OTpe3KOB; B) Ha IUIOCKOCTH; r) B mpoctpanctee. (1 6amn)

20) VYron Mexay HAKIOHHO U IIOCKOCTBIO . . .

a) menbiie 90 rpagycoB; ©0) 6onbine 90 rpamycos; B) paBeH 60 rpamycam; r) Tymoit. (1
0aJwLn)

21) TIIpoexumeit HAKIOHHOW Ha IUIOCKOCTH HAa3bIBAIOT MPSAMYIO,

a) MEePIeHIUKYIAPHYIO IIIOCKOCTH;

0) mepecekarolylo HaKIoOHHYI0 o yriom 30 rpanycos;

B) NPOXOJIIYIO Yepe3 TOUKU HAKJIOHHOM U MEepIeHTUKYIpa;
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I') IPOXOJIAIIYIO Yepe3 OCHOBAHUS HAKJIOHHOW U meprneHaukyspa. (1 6aswr)

22) Ecnu qBe TOYKH NPSIMOM MPHHAIICKAT IUNIOCKOCTH, TO TIPsAMas ...

a) Ha3bIBAETCS MPOCKIMEN TOUKU Ha TUIOCKOCTh; 0) JISKHUT B IJIOCKOCTH;

B) IepeceKaeT IIOCKOCTh MO/ IPSAMBIM yIJIOM;  T') Ha3bIBACTCS NEPIEHANKYIIPOM K
mwiockoctu. (1 6asm)

23) IlpsiMbie, MErOIIUE OJTHY OOLIYIO TOUKY HA3bIBAIOT . . .

a) CKpEIIMBAIOIIUMHUCS; 0) MepeCceKaroIMMKCS; B) MapaJUIeIbHbIMU; T') coBnamarommmu. (1
0aJ1)

24) ]IBe IUIOCKOCTH TapajuiesibHbI, €CIIH OHH . . .

a) MEepHEeHIUKYJISIPHBI OJJHON U TOM K€ MPsIMOi;

0) mapasuieNbHbI OJTHOM U TOU Ke MPSMOii;

B) IEpeceKaroTcs B OJHOM TOUKE;

') TepeceKaroT OHY U Ty ke npsamyo. (1 6aJwur)

25) Ecnu nBe npsiMbie apajuielibHbl TPEThEH, TO OHM..

a) MePIEeHANKYISIPHBI IPYT IPYTY;

0) mapasuIeTbHBI MEXIy COO0I;

B) COBMajawT; T) nepecekarorcs. (1 6amwn)

26) PaccrosiHue MeXIy IBYMs TapaJUICIbHBIMU IIOCKOCTSIMU paBHO 10 cM, a 0Tpe3ok,
3aKITIOYEHHBIA MEXKTy TUIOCKOCTSMU paBeH 12 cm. Toraa mpoekius oTpe3ka Ha OJHY U3
IJTIOCKOCTEH paBHa...

a) cM; 0)44cwm; B)cM; T)2cMm. (2 Gamna)

27) Jlse makmonnsle, muHON 10 cM 00pasyroT Mexay coboit yros B 60 rpaaycos. Paccrosiaue
MEXAY UX IPOEKIMSIMH Ha INIOCKOCTh PaBHO...

a)10cm; ©0)5cm;  B)cem; 1) 20cMm. (2 Gama)

28) JIBe IUTOCKOCTH COBIAAAIOT, €CJIM OHH UMEIOT . . .

a) BE OOITUX TOYKH; O) TpW OOIINX TOUYKH; B) OJHY OOIIYIO MIPSAMYIO; T') OJIHY OOIIYIO
Touky. (2 Gana)

I11. TTAKET ITPEIIOJABATEJIA

- OTBEThI K 3/IaHUAM
1-6, 2-r, 3-1, 4-B, 5-8, 6-0, 7-0, 8-, 9-B, 10-8, 11-0, 12-6, 13-B, 14-6, 15-a,B,
16-6, 17-8, 18-6, 19-8, 20-a, 21-1, 22-6, 23-0, 24-a, 25-0, 26-a, 27-a, 28-0.

- KPUTEPUU OLICHOK:
oouee 30 OayuioB - 5"

ot 20 mo 29 - "4"
or 14 o 19 Gayuios - "3"

2.1.11. Tect no Teme: «IIpusma. IImpamua»
Ha3znauenne: KOC npennazHadeH Uisi KOHTPOJIS U OLIEHKU PE3YJIbTaTOB OCBOCHHUS TEMBI
«Mnozoepannuxu»

dopma: TecT.

YMeHusA: ONpENensaTh BUJ MHOIOIPAHHUKOB, €70 2JIEMEHTOB.

3HaHusa: 1) NoHATHE NMUPaMUIbl U € 3JEMEHTOB, 2) MOHITHE MPU3MBI U €€ JIIEMEHTOB, 3)
BH/Ibl MHOT'OI'PAHHHUKOB.

3AJJAHUE JUUTA OBYYAIOIEI'OCA

Bapuant Ne 1
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1. Ilepeceuenue nuaroHaneil napasuielenuIena sBISIETCS €ro:

A) uentpom; B) nentpom cummerpun; C) nuHeMHbIM pasmepoM; /[]) Toukoi cedueHus.

2. MHOTOTpaHHUK, KOTOPBI COCTOUT U3 IJIOCKOTO MHOTOYT'OJIbHUKA, TOYKH U OTPE3KOB
COCIIMHSIONINX UX, HA3BIBACTCS:

A) xonycom; B) nmupamunoit; C) npusmoii; Jl) mapom.

3. Toukwy, HE NeKaNMe B TNIOCKOCTH OCHOBAHHS TUPAMU/IbI, HA3bIBAIOTCSI:

A) BepumHOU mupamuiel ; B) 6okoBbME peOpamu; C) nuHelHBIM pazmepoM; /[l) BepiunHamu
TpaHH.

4. TlepneHAUKYIISAP, OMYIIEHHBIN W3 BEPITMHBI TUPAMUIBI HA TUIOCKOCTh OCHOBAHUS,
Ha3bIBAETCH:

A) menuanoii; B) ocbto; C) nuaronansto; /) BeICOTOM.

5. OTpe3kH, COeANHSIONINE BEPIIUHY MUPAMHU/IBI C BEPITMHAMHI OCHOBAHMS, HA3bIBAIOTCS:

A) rpansmu; B) croponamu; C) 6okoBbiMH pebpamu; Jl) quaroHansMu.

6. K npaBuIbHBIM MHOTOTPAHHUKAM HE OTHOCUTCS:

A) xy0; B) mxocarap; C) terparap; /) mupamuna.

7. OTpe30K, COCTUHSIIONMINHN 1B BEPUIMHBI IPU3MBI, HE TIPUHAICKAIINE OJHOHN rpaHu
Ha3bIBAETCH:

A) muaronansio; B) pedpom; C) ocwio; []) rpansio.

8. K MHOrOorpaHHMKam OTHOCSITCSA:

A) mapamnenenunen; B) mpusma; C) mupamupaa; [[) Bce OTBETHI BEPHBI.

9. Ecii B 0OCHOBaHMU MPU3MBI JIEKUT MapajiesiorpaMM, TO OHA SBIISETCS:

A) paBuibHOM npu3Moit; B) mapannenenunenom; C) nmpaBUILHBIM MHOTOYTOJIbBHUKOM; JI)
MUPAMUIOMN.

10. Teno, mOBEpXHOCTh KOTOPOTO COCTOUT M3 KOHEYHOI'O YHCJIA INIOCKMX MHOTOYTOJIbHUKOB,
Ha3bIBAETCS:

A) detbIipexyrojibHuK; B) MHOTOYrOobHUK; C) MHOTOrpaHHUK; Jl) IeCTUYrOIbHUK.

11. Y nmpu3mbl 60k0oBBIC pedpa:

A) paBubl; B) cummerpuunsl; C) napaiienbHbl U paBHbI; J]) mapayienbHBI.

12. I'panu napasenenumeaa He UMEIoNIe 00IUX BepIINH, HA3bIBAIOTCS:

A) npoTtuBonexamumu; B) npotuBomnonoxxubiMiu; C) cummeTpuyHbIMU; J1) paBHBIMU.

13. bokoBasi IOBEPXHOCTb MPU3MbI COCTOUT U3:

A) mapamnenorpammoB; B) kBagpatoB; C) pomOoB; [I) TpeyroibsHUKOB.

14. Ecniun 6okoBbIe pebpa mpu3Mbl MEPHIEHAUKYISIPHB OCHOBaHHIO, TO TIPU3Ma SBIISETCS:

A) naxionnoit; B) mpaBunbhoii; C) mpsimoit; J[) BRITYKIOH.

15. BeicoTa O0KOBOI I'paHu IPABUIBLHON MUPAMHU/JIBI, TPOBEICHHAS U3 €€ BEPIIMHbI, Ha3bIBACTCS:
A) menuanoii; B) anodemoii; C) 6uccektpucoii; J[) BEICOTOI.

Bapuant Ne 2
1. IlepnieHAnKYISIp, OMYLIEHHBIN U3 BEPIIMHBI MUPAMH/Ibl HA INIOCKOCTh OCHOBAHMS,
Ha3bIBaeTCs:
A) menuanoii; B) ocwio; C) nuaronanbio; /) BBICOTOH.
2. OTpe30K, COeNMHSIONINN IBE BEPIINHBI PU3MBbI, HE IPUHAAJISKAIINE OJHON TpaHu
Ha3bIBAETCS:
A) nuaronansto; B) pebpom; C) ockio; []) rpanbto.
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3. Touku, He Jexalue B INIOCKOCTH OCHOBAHUS TUPAMHU/Ibl, HA3bIBAIOTCS:

A) BepmnHON nupamusl ; B) 6okoBbiMu pedpamu; C) nuHelHbIM pazmepom; Jl) BeprimHaMu
rpaHu.

4. Ecnu B OCHOBaHMU IIPU3MBI JIEKUT NApauIeIOrpaMM, TO OHA SBJISETCSA:

A) npaBuibHOM npusmoit; B) mapamnenenumnenom; C) mpaBHIbHBIM MHOTOYTOJBHUKOM; J])
MIAPaMHUJIOM.

5. Y npusmsl 60KOBBIE pedpa:

A) paBubl; B) cummerpuunsl; C) napasuienbHbl U paBHbl; J[) napasienbHbl.

6. BoicoTa G0KOBOM rpaHy NpaBUIILHOM MHpPaMU/Ibl, IPOBEACHHAS U3 €€ BEPIINHBI, HA3bIBACTCS:
A) menuanoii; B) anogemoii; C) 6uccekrpucoii; Jl) BEICOTOM.

7. BoxoBasi MOBEPXHOCTb MPU3MBI COCTOUT U3:

A) mapannenorpammoB; B) kBaapatos; C) pomOoB; Jl) TpeyroJbHUKOB.

8. Eciin 60koBbIe pedpa npr3Mbl NEPIEHANKYISIPHBI OCHOBAHUIO, TO MIPU3Ma SIBIISIETCS:

A) naxionHoit; B) mpaBunbhoil; C) mpsimoit; J[) BRIMyKIJIOH.

9. MHororpaHHuK, KOTOPbI COCTOUT U3 TJIOCKOIO MHOTOYTOJIbHUKA, TOUKH U OTPE3KOB
COEJIMHSIOLIUX UX, HAa3bIBACTCS:

A) xonycom; B) mupamunoit; C) mpusmoii; JI) mapom.

10. Teno, nOBEpXHOCTh KOTOPOTO COCTOUT M3 KOHEYHOI'O YHCIIA INIOCKMX MHOTOYTOJIbHUKOB,
Ha3bIBAETC:

A) detbIipexyrojibHuK; B) MHOTOYropHUK; C) MHOTOTrpaHHUK; J[]) IIE€CTHYTOJBHUK.

11. OTpe3ku, coeAUHSIONINE BEPIIUHY MUPAMHU/IbI C BEPIIMHAMU OCHOBAHUS, Ha3bIBAIOTCS:
A) rpansamu; B) ctoponamu; C) 60koBbIME peOpamu; J) AuaroHaasiMu.

12. K npaBrJIbHBIM MHOTOTPAaHHUKAM HE OTHOCHUTCS:

A) xy0; B) mxocarap; C) terparap; Jl) mupammna.

13. K MHOrOorpaHHMKam OTHOCSITCS:

A) mapamnenenunen; B) npusma; C) nmupamuzaa; [[) Bce OTBETHI BEPHBI.

14. I'panu napaenenumea He UMEIoNIe 00IUX BePIINH, HA3bIBAIOTCS:

A) npotuBonexamumu; B) npotuBomnonioxkueMu; C) cuMMeTpuyHbIMU; J1) paBHBIMU.

15. [lepeceyenne nuaroHajield napajuiejenunena sBisIeTCs ero:

A) uentpom; B) nentpom cummerpun; C) nuHeHHbIM pazmepoMm; [I) TOUKol ceueHus.

ITAKET ITPEIIOJABATEJIA
- OTBETHI K 3a/IaHUIAM
Homep 3axanus Bapuant 1 Bapuant 2
1 a d
2 b a
3 a a
4 d b
5 C o
6 d b
7 a a
8 d c
9 b b
10 o o
11 c o




12 m d
13 a d
14 c b
15 b a

- Kpumepuu OuCHOK.
«5» - 14 — 15 6amnos

«4» - 11 — 13 6amios
«3» - 6 — 10 6aoB

«2» - MeHee 6 0ayIoB

2.1.12. KoutpoJbHas padora no remMe: «BeKTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE»

Ha3znauenne: KOC npennazHadeH JUisi KOHTPOJIS U OLIEHKU PE3YyIbTaTOB OCBOCHMSI TEM
«Bexmopu1», «Memoo koopounam.

dopma: KOHTpOJBHAs padoTa.

YMenusi: 1) ompenensiTte KOOPAWHATHI BEKTOPOB, 2) BBIYMCIATH UIMHBI BEKTOPOB,
CKaJISIpHOE MPOMU3BEICHIE BEKTOPOB, 3) peliaTh NpocTeinue 3aaun B KOOpAUHATAX.

3nanus: 1) MoHATHE BEKTOpa W JCUCTBHI HaJ BEKTOpamu, 2) (HOpMYIbl BBIYHUCICHUE
KOOpPJMHAT BEKTOpPA, JUTMHBI BEKTOPa, KOOPAWHAT CEPEUHBI OTpe3Ka U Jp.

SAJAHUE JIUT OBYUYAIOIEI'OCA

Bapuant 1

1. Jlausr Touku A(5; 05 2), B(4; -3; 2),

C(0; 0; 1), D(2; -4; -4). Haiimure:

>

a) KOOpJIMHATHI BEKTOPoB AB 1 C_l2;

_62 KOOPJMHATHI BEKTOPOB a =AB + CD,

P AR Cb.% = R

B_)»,Z[J'II/II—_IRI B_(;qupoﬁ'a ub;

r) cKajsipHOe npou3Beaenue BekropoB AB u CD, au b.

2. Bepmmnsl Tpeyronsanka KMN umeror koopaunater K(-2; 3; -2), M(8; 1;2),

N(2; -3; 0).

Haiiqure:

a) KOOpPAWHATHI cepeuHbl CTOpoHbl KM;

0) JUIMHBI CTOPOH TPEYroJbHUKA U ONpPEAETUTE BHUJl STOTO TPEYroJbHUKA (PaBHOCTOPOHHUH,

paBHOOEIPEHHBIN WK Pa3HOCTOPOHHUN);
B) BBIUUCIIUTE KOCUHYC yriia M u onpeaenuTe BU 3TOTO yriia (OCTPBId, IPSIMON WIIH TYMOH).

5

Bapuant 2
1. Jlausl Touku A(5; -5;5 0), B(-2; 1; -3),

C(0; 3; 1), D(1; 3; -4). Haﬁz{_lge:
a) KOOpAMHATHl BEKTOPOB ABu CR; >
0) Ko_gpL[I/IL{’aTEI> BCKT%OB a=AB + CD,

= AB - CD, c = 4AB;
B) JIJTMHBI BEKTOPOB a ith; >
IX"E;K HOE [IPOM3BE/ICHIE BEKTOPOB

nuCD,awunb.

2. Bepmmwmnsl Tpeyronsauka KMN nmetrot koopaunater K(8; 3; 5), M(14; 1;0),

N(12; -5; 0).

Haiigure:
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a) KOOpJAMHATBI cepeuHbl cTOpoHbl KM;
0) ATUHBI CTOPOH TPEYroJbHUKA U ONPENEIUTE BUJ 3TOTO TPEYroJibHUKA (PAaBHOCTOPOHHHIA,
paBHOOEIPEHHBIN WM PAa3HOCTOPOHHHUI);

B) BBIUUCIIUTE KOCUHYC yriia M U onpeaenuTe BUJI 3TOT0 yriia (OCTphIi, IpSIMOM WK TYIOM)

Bapuanr 3
1. Hans Touku A(4; 4; 0), B(1; 05 5),
C(-1; -5; 0), D(10; -1; 0). HaitmuTe:
> —>
a) KoopauHaTel BeKTopoB AB 1 C
0 KOOp)II/IHaTBI BEKTOPOB a ="AB + CD
Cb c="1A
B) JUTHHBI BEKTOPOB a U b,
gxanﬂpHoe OU3BEJICHIE BEKTOPOB
nCbD,a I/I_g)
2. Bepumunsl tpeyronbanka KMN umerot koopaunatel K(3; 8; -4), M(-5; 8;4),
N(-5; 0;-4).
Haitmme:
a) KOOpJMHATHI cepeIuHbl cTOpoHbl KM;
0) JUIMHBI CTOPOH TPEYroJIbHUKA U ONPEAETUTE BHUJI 3TOIO TPEYroibHUKA (PaBHOCTOPOHHUM,
PpaBHOOEIPEHHBIN UM Pa3HOCTOPOHHUN);
B) BBIUHCIIUTE KOCUHYC yriia M u onpeaenuTe BUJI 3TOTO yriia (OCTphId, IPSIMOMN WK TYIOM)

Bapuanr 4
1. Jlausr Touku A(3; 0; 3), B(0; -3; 1),
C(-1; 2; 1), D(4; 4; -2). Haiimute:
+
a) KOOPJIMHATHI BEKTOPOB Agn C
_2 KOOPAWHATHI BEKTOpOB a = AB + CD
8= AB - CD)% = Al
B) JUIMHBI BEKTOPOB a U b
A)I;JK pH_ge OM3BEJICHHUE BEKTOPOB
D, a I/I
2. Bepmmnsl Tpeyronsanka KMN umetor koopaunarer K(5; -1; -3), M(1; 6;2),
N(9; 6; 2).
Hatigure:
a) KOOPIMHATHI CepeanHbI CTOPOHBI KM
0) JUTMHBI CTOPOH TPEYrOJbHUKA M OMPEICITUTE BHJ 3TOIO TPEYroJbHHUKA (PABHOCTOPOHHHMH,
PaBHOOEAPEHHBIN MM Pa3HOCTOPOHHUH);
B) BBIYMCIIUTE KOCHHYC yriia M ¥ OTpeieuTe BUJI 3TOr0 yriia (OCTpPhIid, MPSIMO# WK TYIIOH)

2.1.13. Tect no teme «L{naunap u KoHyc»

Hasznavenme: KOC npenHa3HaueH 17151 KOHTPOJISL M OLIEHKU PE3YJIbTATOB OCBOCHHS TEMbI
«ununop, konycy.

dopmMma: TecT.

Ymenus: 1) onpenensars BUA Tella BPAIICHUS U €T0 JIIEMEHTOB, 2) BHIYUCIATH IMJIOMIA1b
OOKOBOH U MOJHOM MOBEPXHOCTH LIUIMHPA U KOHYCa, 3) peliaTh 3aJa4u Ha TeJia BpalleHusl.

3HaHus: 1) NOHATHE HMIMHIPA U €r0 JEMEHTOB, 2) MOHATHE KOHYCA U €r0 3JIEMEHTOB;
3) bopMyIbl sl BEIYMCICHUS TIIOMAAM OOKOBOM M MOJTHON MOBEPXHOCTH IUIUHIPA U KOHYCA.

3AJIAHUE JUUISI OBYYAIOIETOCS
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Bapuant Ne 1

1. BcraBete MMPOMYHICHHBIC CJIOBA: Teno, OZcpaHuU4eHHnoe NnOBEPXHOCMbIO

u 08yms , Ha3b18AeMCsl YUIUHOPOM.
2. Toanmummre M300pakeHHBIE YJIEMEHTHI KOHYCA!

\>

3. Tlmomrams GOKOBOM MOBEPXHOCTH IUJIMHJIPA BEIYUCIIAETCS IO (hopMyIie:

a)S =2nrh 6) S =2nr(r+h)
8) S = mrl r)S=mnr(l+h)
4. Pa3BepTKol KOHYCa SIBJISETCS:
a) Kpy2oeoll cekmop; 0) NpAMOY20IbHUK,
8) Kpye; 2) pasHobeOpeHHbILL MPeyeoNbHUK,
5. OceBbIM CEUECHUEM IWINHPA SBIISETCS:
a) Kpy2o8oll cekmop; 0) NpAMOY2ONbHUK,
8) Kpye; 2) pasHobeOpeH bl MPeyeoNbHUK,

6. Pemmre 3amauy: Ocegoe ceuenue yununopa — keadpam niowaovio 36 om>. Hatimu
na0WAaAdb OCHOBAHUSL YUIUHODA.

7. Pemmre 3amauy: B pasHocmoponnem KoHyce obpasyrowas paeua 8 cm. Yemy pasHa
ONIUHA OKPYICHOCMU — OCHOBAHUS?

Bapuant Ne 2
1. BcraBpre mpomyiieHHble cioBa:  Teno,  oepaHuueHHoe

Nno6EPXHOCMbIO U , Haszvleaemcst KOH)YCOM.

2. IToanumuTe I/1306pa)K€HHBIC QJICMCHTLI HUJIMHApA:

_— -
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3. Tlmomans 60KOBOY MOBEPXHOCTH KOHYCA BEIYHCISETCS IO (hopMyIie:

a) S = 2nrh 6)S =2nr(r+h)
8) S =mnrl r)S=mnr(l+h)
4. Pa3BepTKOM IUJIMHJPA SBISAETCS:
a) Kpy208oli cekmop; 0) NpAMOY20NIbHUK;
8) Kpye; 2) pasHobeOpenHblll MpeyeoibHUK,
5. OceBbIM CEYEHHEM KOHYCA SIBIISIETCS:
a) Kpy2o8oli cekmop; 0) NpAMOY20bHUK;
8) Kpye; 2) pasHobeOpeH bl MPey2oNbHUK,
6. Pemmre 3amauy: ITnowadb ocegozo ceuenus komyca paena 48 cm? evicoma 12.
Hartioume R.

7. Pemwure 3amauy: Paouyc ocnosanus yurunopa 1,5 cm, evicoma 4cm. Havimu ouaconans
0Ce8020 ceuenusl.

2.1.14. 3auer no reme «O0beMbI TEJ»

Ha3nauenue: KOC npenHa3zHadeH a1 KOHTPOJIA U OLIEHKU PE3yJIbTaTOB OCBOCHHUS TEMbl
«Obvemvl meny.

dopma: nmpoBepoyHas pabora.

VYmenusi: 1) BBIUMCIATH OOBEMBI MHOTOTPAaHHHKOB, 2) BBIUYHCIATH OOBEMBI TEJ
BpaleHus, 3) pemarh NpoCTEHIITNE 3aJa9H.

3nanusi: 1) moHsTHEe oObEeMa Tela M €ro CBOWCTBa, 2) (OPMYJBbI ISl BBIYHCIICHHS
00BEMOB T€J1 MHOTOI'PAHHUKOB U TeJl BpallleHusl.

3AJAHUE UL OBYUYAIOHIEI'OCA

Bapuant Ne 1
1. BcraBbTe mponyiieHHOE CIOBO: 3a eOuHuyy uzmepeHus 00vLemo8 npuHsm ,
pebpo Komopo2o pasHo eOuHuye UIMePEHs.

2. BcraBbTe npomnylieHHoe cloBO: PasHuble mena umerom
3. OO0beM npsMOYroJIbHOTO Mapaieienurea BeYucisercs no gopmyre:

1 4
= Socu "~ r) V:§7TR3

a)V=a'b-c )V =S, h B)V=3

4. OO6beM HWIMHJIpA BEIYUCISAETCS MO0 GopMyIIe:

1 4
AV=abc G)V=Suh BV=5Sqh 1) V=zk

5. Pemmmre 3amauy: Buiuucau 00véM  npAMOY20bHO2O  napaiienienuneod, CmopOHbl
OCHOBaHUsL KOMOPo2o pasHbl K u N, a esicoma pasna N, eciu k=6cm; n=7cm; h=I1cm.
6. Pemmre 3anauy: Keaopam epawjaemcs 6oKkpyz ceoeti cmopoHsl, Komopas pasua 12cm.
Buiyucau 06vém nonyuennoeo mena epawjenus.
7. Pemmre 3amauy: [uaunop u KoHyc umerom obwee OCHOBAHUE U OOWYIO BbICOMY.
Buiuuciu 06vém xonyca, ecnu 06vém yununopa paset 18,75.
Bapuant Ne 2
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1. BcraBbTe mpomnymieHHoe cinoBo: Kyo ¢ pebpom I cm nazviearom u

obosznauarom
2. BcraBbTe npomnyIiieHHoe ¢lI0BO: Eciu meno cocmasieno u3 HeCKOabKUX mej, mo e2o
obvem pasen 2mMuUx mei.

3. OOBem npsMoi PU3MBI BEIYUCIISICTCS 110 (hopmyie:

1 4
a)V=a'b'C 6)V=SOCH'h B)V=§SOCH'h F) V=§7TR3

4. OObeM mupaMuibl BBEIYHUCISETCS 10 hopMyIIe:
1 4
a)V=ab-c 0)V ="Seu"h B)V=§SOCH'h r) V=§7TR3

5. Pemmre 3amauy: Cmopousi 0CHOBAHUSA NPAMOY2ONbHO2O napaienenunedda pasHol 9 cm u
4 cm, nnowads 6okoeoli epanu pasha 360 cm?. Boruucau 06vém.

6. Pemmre 3amauy: /[nuna okpysjicHocmu ocHO8aHusi KOHyca pasHa 16mcem, ebicoma KoHyca
pasHa 13,8cm. Boiuucaiums 06vém konyca.

7. Pemmre 3amauy: Buluuciums 06vém wiapa, nucannozo 8 Kyb, pebpo KOmopozo pasHo
0,8cm.

2.2. 3aganus U1 IPOMEKYTOYHOM aTTeCTALUH

Ha3nauenue: KOC npenHa3zHaueH A NPOMEKYTOYHOM aTTECTAIIMU CTYICHTOB,
3aBepuIarImx ooydeHue Ha 1 kypce, B popMe Ik3ameHa.

Ymenusi: muunoctaeie ymenus JIP1, JIPS, JIP7, JIP9, JIP10,JIP13, JIPB 10, JIPB 13, JIPB
14, JIPB 15; meranpeametHsie ymenuss MP1 — MP5, MP8, MP9; npenmernsie ymenus [1P61 —
[TP68; Ipy9 — Ipyl3.

3HaHUs: OCHOBHBIC MIOHATHS aJIT€Opbl M TEOMETPHH 3a KypC CPEAHEH IIKOJIBI.

3AJAHUE IV OBYYAIOLIEI'OCA

HNucTpykuus
BauMatenbHO npounTanTe 3a1aHUE.
Bpems BeimonHenus 3aganus — 180 munyT

3aganue:
Bapuant Ne 1

Yacts A.
BriOepuTe 11paBWIBLHBIN OTBET U3 IIPEUIOKEHHBIX BApUAHTOB. B 0TBETE VKAKUTE HOMED

[IPaBUJIBHOI'O BaApHMAHTA.

1. (1 6aur). 3HaueHNE KAKOTO U3 IaHHBIX HIKE BBIPAKEHUH SIBIISIETCS YHCIIOM PallHOHATBHBIM?

a) V14-6 B) \/\/ij
) 48
6) (V25—+6)- (V25 +6) b VB - 2v3
2. (1 6asm1). 3HaueHue BeIpakenns vV —125 + % {64 paguo:
a) —8 B) -5,25
0) -4,75 r) -5

2 2
3. (1 6ayu1). 3HaueHue BeIpakeHus 9s - 275 paBHO:

a) 243 6) 3
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B) 27 r) 9
4. (1 6ann). PemenneM ypaBuenns Vx +1 = 3 sBisercs:
a) 2 B) 9
0) 8 r) 4
5. (1 6amn). ®ynkuus y = 1,372% gpnsercs:
a) BoO3pacraroueit 0) yObIBaroILIEH
6. (1 6amn). Pemenunem ypaBHeHUs 3 - 9% = 81 sBisiercs:
a) 9,2 B) 2
0) 1,5 r) 4
7. (2 6aaua). CooTHECUTE HEPABEHCTBO U €TI0 PEIICHHE:
1) 3*>9 a) [3; +oo]
) ()< 0 G
e B) (2; + )
) () >3 M (- ~05)
4) 4 <~
8. (1 6asn). 3Hauenue BeIpakenus log,16 + logzé paBHO:
a) 4 B) 2
0) 3 r) 1

9. (1 6a/mr). O6BEM PSAMOI MPU3MBI BBIYUCIISAETCS 110 hopMyIie:

1 4
a)V=a-b-c 6)V=SOCH'h B)V=§SOCH'h F) V=§7TR3

10. (1 6an). OceBbIM CEUCHHEM IMIIMHIIPA SBIISETCS:

a) Kpy2o8oll cekmop; 0) NpAMOY2ONbHUK,
8) Kpye; 2) pasHobeOpeH bl MPeyeONbHUK,
Yacts b.

BreInonHeHHEM KaKA0T0 3aJaHUs JOLKHO OLITEH IOJIHOE pelieHue.

x 2x 4x

11. (4 6anaa). Pemure ypaBHeHHE: at oo

12. (3 6amaa). Pemure ypaBuenue:  53% 4+ 3 - 53%72 = 140

log, 24—%l0g2 72
13. (3 6anaa). Beruncoure: ——5——
logs 18—§l0g3 72

14. (4 6anna). Pemure ypaBuenue: log;(x —2) + logs(x + 6) = 2

15. (3 6aa). Pemure ypaBuenue: 4 sin?x —cosx—1 =0

16. (7 6anaoB). Uccnenyiite GyHKIMIO C TOMOIIBIO TPOU3BOIHOM U IOCTPONTE €€ rpaduK:
y=—x3+4x*—4x

Bapuant Ne 2
Yacrs A.
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Bri0epuTe 1paBWIbHBIN OTBET U3 MIPEUIOKEHHBIX BADUAHTOB. B 0TBETE VKAKUTE HOMED

IOPaBUJIBHOT'O BApHaHTA.

1. (1 6amn). Kakoe u3 gannbix yncen V15; v250000; /2,5 sBusercs upparroHaIbHBIM?
a) V15 B) /2,5

6) V250000; r) BCE 3TH YHCIIA PAMOHATBHBI
2. (1 6asm1). 3uaucHue Beipaxenns V32 — 0,53/ —216 paBHO:

a) —8 B) -2

0) 2 r) —16
3. (1 6ay). 3HaUCHUE BBIPAKCHUS 7§ . 49§ paBHO:

a) 49 B) 334

0) 9 r) 7
4. (1 6amn). Pemennem ypaBuenns Vx —2 =5  sBistercs:

a) 27 B) 3

0) 7 r) 23
5. (1 6amn). Oynknus y = 0,37% spisiercs:

B) BO3pacTaromICH r) yObIBaromiei
6. (1 6asn). Pernennem ypaBHeHus 2 -4* = 64 sBusercs:

a) 2,5 B) -2

6) 1,5 r) 4
7. (2 6aaua). CooTHECUTE HEPABEHCTBO U €TI0 PEIICHHE:

1)Gf>1 a) (—o0; —0,5)

L 6) (—0;2)
2) 4 < B) [3; +oo]
3) 3*>9 T) (2; + )

n*t 1
9 () =
8. (1 6ayn). 3HaueHue Bripakenus log,64 + logzé paBHO:

a) 4 B) 2
6) 3 r) 9
9. (1 6as1). O6BEM NPSIMOYTOJILHOTO Mapaiieienurea BEIUUCIsieTcs o Gopmye:

1 4
a)V=ab-c 6)V =S h B) V=>Sou h 1) V=5nR?

3 3
10. (1 6a1). OceBbIM ceueHHEM KOHYCA SBIISCTCS:
a) Kpy2oeoll cekmop; 0) NpPAMOY2ONbHUK,
8) Kpye; 2) pasHobeOpenHbIll Mpey2OoNbHUK,
Yacrs b.

BrinoaHeHHEM KaXXA0T0 3aJaHus JOLKHO OBITH IOJITHOE pEeIICHUC.

x-1 2 1
11. (4 6ana). Pemnte ypaBHeHue: ol o

12. (3 6amna). Pemure ypaBuenue: 7% — 71 = 6
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log714—§log756
13. (3 6anaa). Beruncnure: ———5———
log630—zlog6150

14. (4 6amna). Pemure ypasuenue: log,(x —5) + log,(x +2) =3
15. (3 6amna). Pemure ypasuenue: 3 cos?x —sinx—1=0

16. (7 6anaoB). Uccrnenyiite GyHKIHIO C TOMOIIBIO TIPOU3BOTHON M TOCTPOMTE €€ TpaduK:
y=x3+6x%+9x
Bapuant Ne 3
Yacts A.
Bri6epuTe npaBUIbHBIN OTBET K3 NMPEAI0KEHHBIX BApUaHTOB. B oTBeTE yKaxuTe HOMEp

OPaBUIBHOTO BApHAHTA.

1. (1 6amn). Kakoe u3 ganusix yucen vV15; vV250000; /2,5 sBisercs uppalioHaTbHBIM?
a) BCE 3T YKCla palMOHAIbHBI r) V15

0) V250000;
B) V25
2. (1 6am1). 3HaueHue Beipaxerns V32 — 0,53/ —216 paBHO:

a) —8 B) 2
06) —2 r) —16
3. (1 6an). 3HaUCHUE BRIPAKEHUS 7§ . 49§ paBHO:
a) 343 B) 49
6) 9 r) 7
4. (1 6amwn). Pemennem ypaBuenns Vx —2 = 5 siBistercst:
a) 7 B) 3
0) 27 r) 23
5. (1 6amn). Oynxuus y = 0,37% spistercs:
a) BO3pacTaroIeH 0) yObIBaromIei
6. (1 6amn). Pemienuem ypaBHenus 2 - 4* = 64 sBisercs:
a) -2,5 B) 2,5
6) 1,5 r) 4
7. (2 6aama). CooTHECUTE HEPABCHCTBO M €TI0 PEIICHHE:
) ()2 ) e
L 6) (—o0;2)
2) 4 <; B) (—o0; —0,5)
3) 3*>9 r) [3; +]

8. (1 6as1). 3HaueHue BelpaxkeHus log,64 + lo 92% paBHO:
a) 4 B) 2
6) 9 r) 3
9. (1 6an). O6BEM NPSIMOYTOJILHOTO MapaielenuIea BEIYUCISIETCS 10 popMmyIie:

1 4
a)V:a'b'C 6)V:Soc1-['h B)V:_SOCH'h F) V:§T[R3

3
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10. (1 6ana). OceBbIM ceUECHUEM KOHYCA SIBIISICTCS:

a) Kpy208oti cekmop; 0) Kkpye;
8) NPAMOY20NbHUK, 2) pasrnobedpenHblll mpey2oibHUK,
Yacrs b.

BrelnogHeHHEM KaXXA0T0 3aJaHHUs JOLKHO OBLITH IOJIHOE peliecHue.

2 4

3
11. (4 6aaua). Pemnre ypaBHenue: — — —— = ——.
x+3 x-3 x“=9

12. (3 6anaa). Pemute ypapHeHue: 9°% — 95*~1 = 8

1
log714—§log756
13. (3 6anaa). Beruncaure: ——3———
loge30—310g6150

14. (4 6asuna). Pemure ypasrenue: log,(2x — 18) + log,(x —9) =5
15. (3 6amna). Pemmre ypasuenue: 3 cos?x —5cosx —12=0

16. (7 6annoB). Uccnenyiite GyHKIMIO C TOMOIIBIO MPOU3BOJIHON U TIOCTPOITE €€ rpadukK:
y=x3+6x%+9x
Bapuant Ne 4
Yacts A.
Bri6epuTe npaBUIBHBIN OTBET U3 MPEAI0KEHHBIX BApUaHTOB. B 0TBeTe yKaxuTe HOMEp

[IPaBUJIbHOI'O BaApHMaHTA.

1. (1 6an). 3Ha4YeHHE KAKOTO M3 JIAaHHBIX HIDKE BRIPAXKCHHUH SBJISCTCS YMCIOM PAIMOHAIBHBIM?
a) V18— 2v2 g L5
V48

0) Vv14-V6
) V146 ) (V25 —6) - (V25 + V6)
2. (1 6asm1). 3HaueHue BoIpaxenns vV —125 + % {64 paguo:

a) -4,75 B) -5,25

6) —8 r) -5
3. (1 6ay1). 3HaUEHUE BBIPAKEHUS 9§ : 27§ paBHO:

a) 243 B) 3

6) 9 r) 27
4. (1 6ann). PemuenneM ypasueHns x + 1 = 3 sBisercs:

a) 2 B) 8

6) 4 r) 5
5. (1 6amn). Oynxus y = 1,372% gpnsercs:

a) BO3pacTarolen 0) yObIBaroIIEH
6. (1 6amn). Pemenuem ypaBuenust 3 - 9% = 81 sBusercs:

a) 15 B) 2

6) 9,2 r) 4
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7. (2 6amua). CooTHECUTE HEPABEHCTBO U €r0 PEIICHUE:

1) 3*>9 1) (—o0; —0,5)
x—1 — .
2 () <3 o 5 e
T, x®) [3; +oo]
3) (3) >3 3) (2; + o)
4) 4 <-
8. (1 6ayn). 3Hauenue BeIpakenus log,16 + logzé paBHO:
a) 4 B) 3
0) 1 r) 2

9. (1 6amm). O6bEeM IIPSAMOI TTPU3MBI BEIYUCIISAETCS 110 (hOpMYyIIe:

1 4
a)V=ab-c 0)V ="Su"h B) V=3Sw"h r) V=§7TR3

3
10. (1 6am). OceBbIM CeUECHUEM IMIIMHAPA SBIISCTCS
a) Kpy2o8oli cekmop; 0) Kpye;
8) NPAMOY20NbHUK, 2) pasHobeOpeH bl MPeyeoNbHUK,

Yacts b.
BrInmosHEeHHEM KaXKI0T0 3aaHUS TOJDKHO OBITH MOJHOE PelleHne.

2 11

5
11. (4 6anaa). Pemuute ypaBHeHue: —— + ==
x—2 x—4  x%-6x+8

12. (3 6aana). Pemure ypaBHenne: 2%t — 2% =120

log, 24—%logz 72
13. (3 6amna). Beruncoure: —5F——
logs 18—§log3 72

14. (4 6anna). Pemure ypaBuenue: logs(x — 2) + logs(x + 6) = 2
15. (3 6ana). Pemure ypasnenne: 3 tg2x —4tgx +5=0

16. (7 6annoB). Uccrnenyiite GyHKIMIO C TOMOIIBIO TPOU3BOIHOM U IOCTPOTE ee rpaduK:
y=—x3+4x%—4x

[TpomexxyTo4Has aTTeCTAIMsI IPOBOAMUTCS B OJMH ATl — BHINOJHEHHE TECTOBBIX 3aIaHUI;
KosnuecTBo BapuaHTOB 3a1aHus IS JK3aMeHyomerocs — 4
Bpems Beimosinenus 3aganus - 180 muayT

O0opynoBanue: auct OyMary, IapuKkoBast pydka, Ta0auIa KBaapaToB.

Kpurtepun onenuBanus:
«2» - 0 — 5 GamoB

«3» - 6 — 11 GamnoB

«4» - 12 — 16 6amnoB

«b5» - 17 — 20 6ammoB
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PEKOMEHAYEMAS JIUTEPATYPA U UHBIE UCTOYHUKH

- OCHOBHAs JIUTEpaTypa:
AmumoB  IILLA., Komsrun [O.A., Txauesa M.B. Maremaruka: anrebpa u Havaia
MaTeMaTH4eCKOro aHaiu3a, reoMeTpus. Airedpa W Hayala MaTeMaTHYECKOrO aHalu3a
10-11 xmaccel: y4eOHWK 111 00mIe0Opa30BaTENIbHBIX OpraHW3alnuii: 0a30BBIA H
yrayoneHHbIN ypoBHU. — 3-¢ u3a. — M.: [Ipocsemnienue, 2019. — 463 c.: ui.

Artanacsn JI.C., byryzoB B. @., Kagomner C.b. u np. Maremartuka: anredpa u Havdana
MareMaTudeckoro ananuza. ['eomerpusi. ['eomeTrpus (6a30BbIi U yriTyOJICHHBIH YPOBHH).
10—11 xmaccel. — M., 2019.

- IONOJIHUTEJIbHAS JIUTEepaTypa:
Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOIO aHalu3a, reomeTpus. Anredpa u
Hayajia MaTeMaTudeckoro anainusa (B 2 yactax) Yacte 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa penakuueit Mopakosuua A.I.  10-11,
OO6mIecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHIO «MOL] MHuemo3uHay, 2016

MaremMaruka: anredpa M Hadajga MaTEeMaTHYECKOIO aHaln3a, reomMeTpus. [ eomerpws,
[Tapeirun U.®., 10-11, OO0 «IPODA»; AO «M3narenbctBo [IpocBemenuey», 2018
Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOTo aHaiM3a, reoMeTpus. Anrebpa u
Hayajla MaTeMaTHueckoro ananusa, Buinenkun H. 4., 10-11xi1.; MHeMo3uHa, 2016
Anrebpa u Havana MaremaTudeckoro anammsa 10-11 xiace, C.M.Hukonsckuid,
M.K.ITotanos, H.H.Pemernukos, A.B.llleBkuH,: [Ipocemenne, 2019. — 435 c.:un

- HHTePHET-HCTOYHHUKH:
https://resh.edu.ru/subject/ - Poccuiickas aneKTpoHHas MIKOJIA;

www.fcior.edu.ru (MadopmaioHHsie, TPEHUPOBOYHBIEC i KOHTPOJILHBIE MaTePHAJIbI).
www.school-collection.edu.ru  (Emunast koywiekimu UGPOBBIX  00pa30BaTEIbHBIX
pEeCypcoB).

https://multiurok.ru/kyzaylana/ - nepcoHanbHBIN CalT MpeToIaBaTels
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