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1 Hepeqenb pe3yJbTaTOB OCBOCHUA 06me06pa3OBaTe.m>H0ii JAUCHHUIIJINHBI, OITHCAHHUE noxa3aTeﬂeﬁ, KPUTEPUEB OLICHUBAHUSA, OIIUCAHUE

IIKAaJI OCHUBAHUA

Pe3yabTaTnl 0ocBOEHUS
001meo0dpazoBaTeJbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuA
pe3yjabTaTra 0CBOEHHs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJja oneHUBAHUSA

JInynoCTHBIE pE3yNbTATHI
OCBOCHUS
o0mieo0pa3oBaTeIbHON
y4eOHON  TUCIMILIMHBL
c(OpMHPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO
Pa3sBUTHA HAayKHn u
00I1I1eCTBEHHOM
MPAaKTUKH, OCHOBAHHOTO
Ha Jauajnore KyJibTyp, a
TaKXKe pPa3IHuHBIX (HOpM

00LIIECTBEHHOT'O
CO3HaHU, OCO3HAHUE
CBOET0 MecTa B

IIOJINKYJIBTYPHOM MHUPE;
c(hOpMUPOBAHHOCTH
OCHOB CaMOpPa3BUTHS H

CaMOBOCIIUTAHUA B
COOTBETCTBUU c
001L1IeYeTI0BEYECKUMU

LIEHHOCTSIMHU U HJcallaMu
IpaxaaHCKOTO
00111eCTBa; TOTOBHOCTh U

- 3HACET
3HAYCHHE MAaTEeMaTHYSCKOM HAayKHn
AJid peHICHUA 3aJad, BO3HHUKAIOIINUX

B TCOpPHUH U IIPAKTUKE, IMUPOTY U B TO
KE BpCMA OIrpaHHUYCHHOCTDH
IIPpUMCHCHUA MAaTEMATUYCCKHUX

METOJIOB K aHAJIHM3y U UCCIICIOBAHUIO
MPOLECCOB U SIBJICHUM B MPUPOAE U
00IIIECTBE;

3HAQUYE€HHE TMPAKTUKH ¢ BOIPOCOB,
BO3HHUKAIOIINX B CAMOW MaTeMaTHKe
Uit GOpMUPOBaHUST U Pa3BUTHUA
MaTEeMaTHYeCKONH HayKu; HCTOPHIO

Pa3sBUTHUA MMOHATHA YUCIIA, CO3TaHHUA

MaTeMaTHYeCKOro aHajus3a,
BO3HHUKHOBEHUS u pa3BUTHSA
reOMeTpUH;

YHUBEPCAIbHBIN XapakTep 3aKOHOB
JIOTUKHU MaTEeMaTHYECKUX

pacCcyXIeHHi, UX MPUMEHUMOCTb BO

BCEX o0acTsax YeJIOBEUYECKOM
ACATCIIBHOCTH,

BCPOHTHOCTHHﬁ XapaKTep
PAa3JINIHBIX IponeccoB

OKpY’KaIoIIero MUpa. ;

- umeem Oa3oevle 3HAHUA

3HAYEHUE MATEMAaTHYECKOW HayKH i1 DPELICHUS

3a/1a4, BOHUKAIOIINX B TEOPUH U NIPAKTHUKE; LIUPOTY U
IIPUMEHEHUS

aHanu3y u

B TO XK€ BpEMA OI'PaHHUYCHHOCTDH

MaTeMaTHYECKUX METO/10B K
UCCIICIOBAaHUIO IPOLIECCOB M SIBJICHUN B MPHUPOJE U
0O0IIIECTBE;

3HAUYEHUE IIPAKTUKM W BOIPOCOB, BO3HUKAIOIIUX B
camMoil MatemaTuke A (OPMUPOBAHUS U PA3BUTHUS

MaTE€MaTHYeCKOW HAYKH; UCTOPHUIO Pa3BUTHUS IOHSATHS

qucia, CO31aHusA MaTEeMaTU4ICCKOIo aHaJIu3a,
BO3HHUKHOBCHUSA U PA3SBUTHUA I'COMCTPUU,;
YHI/IBepCB.J'IBHHﬁ XapaKTep 3aKOHOB JIOTUKH

MaTEeMAaTHYECKUX PACCYXACHUN, UX MPUMEHUMOCTH BO
BCEX 00JIACTSAX YEIOBEYECKOU NesSTENbHOCTH;
BEPOATHOCTHBI XapakTep pa3dUYHBIX IPOIIECCOB
OKPY’KaIoIIero Mupa. ;

- yMeem TI0 HHCTPYKIMH MPETIo1aBaTelst

Anrebpa

BBITNIOJHATH apu(MeTudecKue eHCTBuUS, cCoUeTas
YCTHBIE W MUCbMEHHBIE TPUEMBI, IPUMEHEHUE
BBIUHCIUTENBHBIX YCTPOUCTB;

HAXOJUTh 3HAUCHHUS KOPHS HATypaJIbHON CTETICHH,
CTETICHU C PALlMOHATIBHBIM [TOKa3aTeneM, Jorapudma,
UCTIONB3Ys TP HEOOXOTUMOCTH BBIYMCITUTEIBHBIC

YIIOBJIETBOPUTEIBHO




Pe3y.]'leaT]>I OCBOCHUSA

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI
CIOCOOHOCTD K
CaMOCTOSTEILHOMH,
TBOPYECKOM U
OTBETCTBECHHOM
JIeITEIILHOCTH;

HaBBIKH COTPYIHHYECTBA
co CBEPCTHHUKAMH,
JIETbMU MJIAIIEro
BO3pacTa, B3pOCIBIMH B
o0pa3oBaTeNbHOM,
OOIIIECTBEHHO IIOJIE3HOM,
yueOHo-
HCCIIETI0OBATEIbCKOM,
JPYTHX
BHJIaX JEATCIHHOCTH;
FOTOBHOCTD u
CIIOCOOHOCTH K
o0pa3oBaHHIO, B TOM

MPOEKTHON U

qrcie
caMmooOpa30oBaHMIO, Ha

MIPOTSKEHUU BCEH
KHU3HU;  CO3HATEJIbHOE
OTHOIIIEHHE K
HENPEPBIBHOMY

00pa3oBaHHIO KaK
YCIOBUIO YCIEIIHON

npodecCHOHATBHOU |
00IIIECTBEHHON

- ymeer
Aunrebpa

BBITOJIHATH apUPMETUIECKHE
JeWCTBUS, COUeTast yCTHBIE U
MUCHMEHHBIEC TPUEMBI, IPUMEHEHUE
BBIUUCIIUTENILHBIX YCTPOUCTB;
HaXO/UTh 3HAUCHUsI KOPHS
HaTypaJbHOM CTENEHM, CTEIICHH C
panMoHaIbHBIM [T0Ka3aTeleM,
jorapudma, UCIOb3Ys IpU
HEO0XOIMMOCTH BBIYHCIUTEIBHbIC
YCTPONCTBA; MOJIb30BATHCSI OIICHKOMN
Y TIPUKUIKON TIPH TIPAKTHYECKUX
pacuerax;

IPOBOJUTH IO U3BECTHBIM
¢bopmynaM u npaBuiIaMm
npeoOpa3oBaHusi OyKBEHHBIX
BBIpQ)XEHUI, BKIIIOYAIOIUX CTEMEHH,
paauKaibl, Jorapudmsl 1
TPUTOHOMETPHUECKUE (PYHKITHH;

BBIYUCIISITH 3HAUEHHS YUCIIOBBIX U
OYKBEHHBIX BBIPaKCHHUH,
OCYIIIECTBIISII HEOOXOTUMBIE
MIOJICTAHOBKH U ITPe0Opa3oBaHus;

UCIIOJIb30BaTh MPHOOPETEHHBIE
3HAHUS U YMEHUS B MPAKTHUECKOM
JESITeIbHOCTH U TIOBCEIHEBHON
KU3HU JUIA:

YCTPOMCTBA; MOJIH30BATHCS OLEHKOM U MPUKUIKOM MpU
MPAaKTUYECKHUX pacyeTax;

MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MpaBHIaM
npeoOpa3oBaHusi OyKBEHHBIX BBIPAKECHUH,
BKJTIOYAOIUX CTETICHH, PaIUKaIbI, JOTrapuPMBbl 1
TPUTOHOMETpHUECKHe QYHKINY;

BBIYUCIISATH 3HAYEHUS YUCIOBBIX M OYKBEHHBIX
BBIPQXEHHI, OCYIIIECTBIISAS HEOOXOIUMBIE
MOJICTAHOBKH M MPpeoOpa3oBaHus;

WCIOJIH30BATh IPUOOPETECHHBIC 3HAHUS 1 YMECHUS B
MPAKTUYECKOU ESITEIbHOCTU U MMOBCEAHEBHOM KU3HU
JUTSL:

MIPAKTUYECKHUX PACUETOB O (popMysIam, BKIrOYas
(bopMyIibl, ColepKalUE CTETIEHU, PAJUKAIIbL,
JorapupMmsl ¥ TPUTOHOMETpUUYECKHE (DYHKIIUH,
UCTIOJIb3Ys IPU HEOOXOIUMOCTH CIIPABOYHBIE
MaTepHalbl U POCTEHIINE BHIYNCIUTEIbHBIE
YCTPOMCTBA;

MOHMMAaHHUS B3aUMOCBSI3U Y4eOHOTO MpeaMeTa ¢
0coOeHHOCTAMU IpodeccHil u mpodeccnoHanbHOM
JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JTAaHHOMY Y4eOHOMY ITpEeIMETY.

OyHKIHH U TpaduKh

OTIpeNieNATh 3HaueHue (PYHKIIUH 110 3HAYCHHIO
apryMeHTa IpU Pa3IUYHbIX CIIOCO0ax 3a/1aHus
byHKINH,

CTPOUTH rpadMKi U3YUYCHHBIX (PYHKITUH;

OIMCHIBATh MO IpaduKy U B MPOCTEUIINX CIIydasiX MO




Pe3y.]'leaT]>I OCBOCHUSA

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI
JeITEIbHOCTH;
OCO3HaHHBIN BBIOOP
Oyaymiet mpodeccun u
BO3MOXKHOCTEH
peanu3anuu
COOCTBEHHBIX
JKH3HEHHBIX IUIaHOB;
OTHOIIIEHHE K
npodeCcCuOHAIBHON
JIeSITEILHOCTHU Kak

BO3MOYKHOCTH Y4YacTHS B
peIICHUH JINYHBIX,
00IIECTBEHHBIX,
rOCYJIapCTBCHHBIX,
0OIIIeHAIIMOHAIBHBIX
npooiem;
c(OPMHPOBAHHOCTH
9KOJIOTUYECKOTO
MBIIUIEHHS, TTOHUMaHUS
BIIMSIHUSA COIHAJIBHO-
YKOHOMHYECKHX

IMpOLECCOB HA COCTOAHUC

IIPUPOIHOMN 5
COLIMAJIbHOU Cpebl;
npuobperenue OIIbITa

9KOJIOTrO-HAIPAaBJICHHON
NESTEIIBHOCTH;
MertanpeameTHbie

MPaKTUYECKUX PacyeToB I10
bopmyrnam, BKIO4ast GopMyIIbl,
coZiep KalIie CTeTeHH, paJuKalbl,
norapu(mMbl ¥ TPUTOHOMETPHUECKUE
(GyHKINHU, HCTIONB3YS TIPH
HEOOXOJMMOCTH CIIPAaBOYHBIC
MaTepualibl U MPOCTEHIINe
BBIYHCIIUTEIILHBIE YCTPOICTBA;
MOHUMAaHUsI B3aUMOCBSI3U YU4eOHOTO
mpeaIMeTa ¢ 0COOCHHOCTSIMH
npodeccuii 1 mpodeccHoHATBHON
NEeSITeTbHOCTH, B OCHOBE KOTOPBIX
JIeKaT 3HAHUSA TI0 JTAHHOMY
y4eOHOMY TpEeIMETY.

Oynkumn u rpadgukn

OIpeIeNIATh 3HaueHue (PyHKIUH 110
3HAYEHHIO apryMeHTa MpH
pa3NIUYHbIX crioco0ax 3aaHus
bynxumm;

CTPOUTH IpaduKu H3yIEHHBIX
bynxumii;

OIUCHIBATH TI0 TPaUKY U B
MPOCTEUIINX CIyYasixX Mo
bopmyne*(31) noseneHue u
cBOMCTBa (PYHKIUI, HAXOAUTH 110
rpaduKy GyHKIIMH HAauOOIbIINE U
HaVMEHBIINE 3HAYCHNUS;

pemaTh ypaBHEeHUs, IpocTeHme

dopmyne*(31) moBenenue u cBOiCTBA QYHKIIUH,
HaXOJAUTh 10 rpaduKy GpyHKIMN HaUOOIbIINE U
HaMMEHBIINE 3HAUCHUS;

pelaTh ypaBHEHHsI, IPOCTEHIIINE CHCTEMBI
YpaBHEHUH, UCTOIb3YsI CBOMCTBA QYHKIUI U UX
rpaduKoB;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
IPAaKTUYECKOH 1eATebHOCTH U IOBCEAHEBHOM KU3HU
JUISL:

OTIHCAHMSI C IOMOIIBIO (PYHKITUI pa3IMIHbIX
3aBHCUMOCTEH, IPECTaBICHUS UX TpaprUecKH,
MHTEpIIpeTaluy rpadukos;

MOHWMAaHHS B3aMMOCBSI3M YI€OHOTO IpeIMeTa ¢
0coOeHHOCTAMU podeccril U mpodeccnoHanbHOM
JeSITeIbHOCTH, B OCHOBE KOTOPBIX JI€XKaT 3HAHUS 110
JTAHHOMY y4eOHOMY IpeIMETY.

Hauana maremMaTHueckoro aHaimza

BBIUUCIISATH POU3BOJIHBIE U TIEPBOOOpA3HBIE
DIIEMEHTAPHBIX (DYHKIUH, HCIIONB3YSI CIIPABOYHBIC
MaTepHabL;

MCCIIEIOBATh B MIPOCTEUIIHNX CITydasiXx GyHKINU Ha
MOHOTOHHOCTbH, HAXO/IUTh HANOOJIBIITHE U
HaMMEHBIIINE 3HaUeHUs PYHKIUH, CTPOUTh TpapuKu
MHOT'OYJICHOB U MPOCTEHIINX palliOHATbHBIX
(GyHKIUH C NCTIOJIB30BAHUEM arlapaTa
MaTeMaTHYECKOT0 aHAIIN3a;

BBIUUCIIATH B IPOCTEUINX CITydyasiX IUIOIAAH C
UCIIOJIb30BaHUEM I1EPBOOOPA3HOM;
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Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

pe3ysbTaThl  OCBOCHUS
o01eo0pa3oBaTebHON
y4eOHOM TUCIUTINHBI

YMCHHUEC CaMOCTOATCIbHO

OIIpEeAEIATh LU
NEeSATEIbHOCTH u
COCTAaBIISITh TIJIaHbI
NEeSATEIbHOCTH;
CaMOCTOSTEJIbHO
OCYILIECTBIIATH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
NeSITENIbHOCTD;
UCII0JIb30BATh BCE

BO3MO>KHBIE PECYPCHI JUIs
JOCTUKECHUS
IIOCTABJICHHBIX LEJIeH M
peanu3anuu IJIAHOB
NesITeIbHOCTH;, BEIOUPATh
yCHEIIHbIE CTpaTeruu B
Pa3IMYHbIX CUTYaIUAX;

YMEHHE  MPOJYKTHBHO
00II1aTHCS u
B3aHMOJIECTBOBATh B
mporiecce  COBMECTHOM
NEATENILHOCTH,

YYUTBIBATH ITO3HIUH
JIPYTUX Y4aCTHHUKOB

CHCTEMBbI YPaBHCHUH, HCIIOJB3YSI
cBOMCTBa (PYHKIUI U UX TPaHKOB;
UCIOJIb30BATh MPUOOPETECHHBIE
3HAHUS U YMEHUS B MPAKTHUECKOM
JESITeTbHOCTH U TIOBCETHEBHOU
KU3HH IS

OIMCAHHMS C TIOMOIIBIO PYHKITHI
pa3IMYHBIX 3aBUCUMOCTEH,
MPEJCTABICHUS UX TpadUIECKH,
WHTEPIpETANU TPaPHKOB;
TMOHUMAaHUS B3aUMOCBSI3U y4eOHOTO
npeaMeTa ¢ 0COOCHHOCTSIMHU
npodeccuit u mpodeccuoHanTbHON
NEeSITeTbHOCTH, B OCHOBE KOTOPBIX
JeKaT 3HaHUA 110 JAHHOMY
y4eOHOMY MpeIMETY.

Hauana maTremaTnueckoro aHaimsa
BBIYUCIISATH IPOU3BOIHBIE U
epBOOOpa3HbIE MIIEMEHTAPHBIX
(byHKINN, HCTIONB3YSI CITPABOYHEIC
MaTepHabl;

WCCIIEIOBATh B MIPOCTEUIIIHX CITydasix
(GyHKIMK HA MOHOTOHHOCT,
HaXO/JUTh HaUOOJbIINE U
HaMMEHbIINE 3HAUCHUS (PYHKIIHH,
CTPOUTH TPaPUKH MHOTOUWIECHOB U
MPOCTEUIIHNX PAITIOHATBHBIX
(GYHKIHHA ¢ UCTIOB30BAaHUEM

UCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPAKTUYECKOU IESITENLHOCTH U MOBCEAHEBHON KU3HU
JUISL:

- pellieHus IPUKIAIHBIX 3aa4, B TOM YHCIIe
COLMAIbBHO-9KOHOMHYECKUX U (PU3UUECKUX, Ha
HauOOJIbIIME U HAMMEHBIIINE 3HAYCHUS, Ha
HAaXO0JIEHUE CKOPOCTHU U YCKOPEHHS;

MOHUMAaHHUS B3aUMOCBSI3U Y4eOHOTO MpeaMeTa ¢
0COOEHHOCTSAMH TTpodeccuii U npodeccHoHaTbHOM
JIeSITEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JAHHOMY YYEOHOMY TIPEIMETY.

YpaBHEHHUsI 1 HEpABEHCTBA
pelarh panvoHalbHbIe, T0Ka3aTeIbHbIE U
JorapumMuyuecKre ypaBHEHUs] U HEPABEHCTBA,
MPOCTENIINE UPPALIMOHATIBHBIE 1
TPUTOHOMETPUYECKHUE YPABHEHUS, X CUCTEMBI;
COCTaBJIAITh YPAaBHEHUS M HEPABEHCTBA 10 YCIOBUIO
3a/1auu;

WCIOJIb30BATh I MPUOIMKEHHOTO PELIeHUS
YpaBHEHUI U HEPAaBEHCTB IpaduyecKuil METOx;
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH MHOKECTBA
pelIeHUI IPOCTENIINX YPABHEHUN U UX CUCTEM;
UCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKOHN AEATEIbHOCTH U MIOBCEHEBHON KU3HU
JUISI:

MIOCTPOEHHUS U UCCIIEJOBAHMSI POCTENUIIINX
MaTEeMaTUYeCKNX MOJENIEH; MOHUMAHNS B3aUMOCBSI3H
y4eOHOr0 MpeaMeTa ¢ 0COOCHHOCTSIMH Tpodeccuii u




Pe3y.]'leaT]>I OCBOCHUSA

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI
NesITeNIbHOCTH,
3¢ PEKTUBHO pa3pemaTh
KOH(JINKTBI,
BJIa/ICHUE HaBbIKAMU
IM03HABATEILHOM,
y4eOHO-
UCCIIEIOBATENILCKON U
MPOEKTHOMN
NesITeNIbHOCTH,

HaBBIKAMM  pa3pelLUICHUA
po0JieM; CriocoOHOCTh 1

TOTOBHOCTH K
CaMOCTOSITEIIBHOMY
MOUCKY METO/I0B

peliCHUus TPAKTUYCCKUX

3a7ad4, MIPUMEHEHHIO
Ppa3IMYHBIX METOJIOB
MMO3HAHUS;

TOTOBHOCTH

CITOCOOHOCTD K
CaMOCTOSITEILHOM
MH(OPMALIMOHHO-
IMO3HABaTEIbLHOMN
JEATEeIIbHOCTH, BJaJCHUE
HaBBIKAMHU  TOJTYYCHHS
HEOO0XOIMMOM
nHpopmarun u3

CIOBapey pasHbIX TUIIOB,

anmnaparta MaTeMaTH4YecKoro
aHaJn3a;

BBIUUCIIATH B IPOCTEUILINX CIydasxX
IJIOLIA/IA C UCIIOJIb30BAHUEM
epBooOpa3HON;

UCIOJIb30BaTh MPUOOPETEHHBIE
3HAHUA U YMEHUSA B MIPAKTUYECKON
JeSITeIbHOCTH U TIOBCETHEBHOM
KU3HU JJIA:

- pelieHus NpUKIaJHbIX 3aJa4, B
TOM YHUCJIE COLIMATIBHO-
SKOHOMMYECKUX U (PU3HUECKUX, Ha
HauOOoJIbIINE U HAUMEHbIINE
3HAYEHUS], HA HaX0X/IEHUE CKOPOCTH
U YCKOpEHHS,;

MTOHMMAaHMsI B3aUMOCBSI3U Y4eOHOTO
peaMeTa ¢ 0COOEHHOCTAMU
npodeccuit 1 npodheccuoHaIbHON
NeSITeNIbHOCTH, B OCHOBE KOTOPBIX
JIeKaT 3HAHUA M0 JaHHOMY
y4eOHOMY TpeIMETY.

YpaBHEHHS 1 HEpABEHCTBA

pelaTh palroHaJbHbIE,
noKa3zaTeJbHbIE U Jorapudmudeckue
ypaBHEHMS U HEPaBEHCTBA,
MPOCTEUIIINE UPPALMOHATIBHBIC U
TPUTOHOMETPUYECKHUE YPAaBHEHUS, UX
CUCTEMBI;

po¢eCCHOHATILHOM 1€ TEIbHOCTH, B OCHOBE KOTOPBIX
JIeKaT 3HaHUA 110 JaHHOMY Y4eOHOMY IIpEeIMETY.
OnemMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU
BEPOSATHOCTEN

pelaTh NpocTeiire KOMOMHATOPHBIE 3a1a4U
METO0M Iepedopa, a TaKXKe C UCII0JIb30BaHUEM
U3BECTHBIX (hOpMYII;

BBIUNCJIATH B IPOCTEHUIINX CIIy4asiX BEPOATHOCTH
COOBITUI Ha OCHOBE MOJICUETA YHCIIa UCXOOB;
HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B
IIPAaKTUYECKON NEATEIbHOCTH U ITIOBCEIHEBHON KU3HU
JUTSL:

aHaJIM3a peaJIbHbIX YMCIOBBIX JAHHBIX,
IIPEJICTAaBICHHBIX B BUJIE AMAarpaMM, I'pauKoB;
aHanM3a MHQOPMAIMK CTAaTUCTUYECKOTO XapaKTepa;
MOHMMAaHMs B3aMMOCBSI3M Y4eOHOTr0 MpeiMeTa ¢
ocobeHHOoCTsAMU Npodeccrii u mpodeccnoHaIbHON
JESATEIIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JTAaHHOMY Y4eOHOMY IpEeIMETY.

I'eomerpus

pacro3HaBaTh Ha YepTeKax U MOJEIIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX OMUCAHUSIMHU, H300PAKEHUIMH;
ONMCHIBATh B3aUMHOE PACIOJIOKEHUE NMPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXJIEHUS 00 3TOM PaCIOJIO0KECHUU;

AHAJIM3UPOBATH B IPOCTEHUINNX CIy4asX B3aMMHOE
pacroyiokeHre 00BbEKTOB B IPOCTPAHCTBE;
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YMEHUE
OPHEHTUPOBATHCS B
Pa3NUYHBIX HCTOYHHUKAX
uHpopManuy,
KPUTHYECKH OI[CHUBATH U
UHTEPIPETHPOBATH
nHpopmaruto,
MOJTy4aeMyO u3
pa3IMYHBIX UCTOYHUKOB;
yMEHHUe
cpeacTsa

HCIIOJB30BaTh

MH(pOPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX
TEXHOJIOTHI
HKT) B
KOTHUTUBHBIX,

(mamee -
pelieHun

KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a/1a4
c coOmroIeHreM
TpeboBaHUH
OPrOHOMHKH,  TEXHHUKHU
0C30IMaCHOCTH, THUTHUEHEI,
pecypcocOepexeHus,
MPAaBOBBIX M 3TUYECKHUX
HOPM, HOPM
MH(POPMALMOHHOM
0e301acHOCTH;

BJIaJICHUC HaBBIKaMU

COCTaBJISATh YPABHEHUS U
HEPaBEHCTBA MO YCIOBUIO 3a]1a4H;
UCTIOJIb30BATh JUIs TPHOIMKEHHOTO
peleHus ypaBHEHHI U HEPaBEHCTB
rpaduyecKuil MeToJ;
n300pakaTh Ha KOOPJIMHATHOM
IUIOCKOCTH MHO>KECTBA peILeHHH
NPOCTEHIINX YpaBHEHHUH U X
CHCTEM;
HCI0JIb30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B MPAKTHUECKOM
JESITeTbHOCTH U TIOBCETHEBHOU
KU3HH IS
MOCTPOSHHSI U ICCIIEIOBAHMUS
MPOCTEUIINX MaTEMaTHYECKUX
MoJiesieit; TOHUMaHUs B3aUMOCBS3H
y4eOHOro MpeIMeTa C
0c00EHHOCTSIMHU ITpodeccuii u
po¢eCCUOHAIBHON IeATETHHOCTH, B
OCHOBE KOTOPBIX JI)KAT 3HAHUS TI0
JTAaHHOMY Y4eOHOMY IIpEIMETY.
OneMeHTbl KOMOMHATOPUKH,
CTaTUCTHKH U TEOPUU BEPOSITHOCTEH
pemaTh npocTeuime
KOMOWHATOPHBIE 33]Ja4l METOJIOM
nepebopa, a TakxKe ¢
UCIOJIb30BAHUEM U3BECTHBIX

bopmyir;

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKHU U KPYTJIbIC
TeJa; BBITIOJIHATh YEPTEHKH 10 YCIOBUSIM 33]1aY;
CTPOUTH MPOCTEUIITHE CCUCHUS KyOa, MPU3MBI,
MUPAMHU/IBI,

peliaTh IUIAHUMETPUYSCKHE U TIPOCTCHIITNE
CTEPEOMETPUUYECKHE 3a1a9 Ha HaX0XKJICHHUE
reOMEeTPUYECKUX BEJIMYMUH (IUIUH, YIIIOB, TIOIIAEH,
00bEeMOB);

HCITOJIB30BAaTh MPHU PEIICHUH CTEPEOMETPUUECKHIX
3314 MJIaHUMETPUICCKUE (PAKTBI U METO/IBI;
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYXKACHUS B X0OJI€
pelIeHus 3a/1a4;

HCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS ¥ YMCHUS B
MPAKTUYECKOU ESITETbHOCTH U MOBCEAHEBHON KU3HU
IS

UCCIe0BaHMsl (MOICTHUPOBAHUS) HECTOKHBIX
MPAKTUYECKUX CUTYAI[Mil HA OCHOBE M3YYEHHBIX
dbopMy1 u cBOWCTB (uUryp;

BBIYHCIICHHS] O0BEMOB U TUTONIACH TTOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI IPH PEIICHUHU TPAKTHISCKUX
3a/1a4, UCTOJIb3Ys MPU HEOOXOAMMOCTH CIIPABOYHUKH
Y BBIYUCITHTEIHHBIC YCTPOUCTBA;

MOHMMAHUS B3aHMOCBS3M Y4eOHOTO TMpeaMera C
ocobeHHOCTAIMH Tpodeccuil M mnpodeccuoHaNbHOM
JESITENIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS TI0
JaHHOMY Y4eOHOMY MIpPEIMETY.

- 3Haem
3HAYCHHE MaTeMaTHYeCKOM HAayKH 4 PpCHICHUSA

XOPOIIO
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IO3HAaBaTEIbHOU
pedexkcun
OCO3HAaHUSA

KakK

COBEpLIAEMbIX JEHCTBUHI

n MBICIIMTCIBHBIX
IIpouccCos, nux
pE3yJIbTaTOB n
OCHOBaHHﬁ, I'paHuI]
CBOCTO 3HaHHUA n
HC3HaHU, HOBBIX

MO3HABaTEJIbHBIX 337a4 U
CPEIICTB UX JOCTUKCHHUS.
IIpeameTHsbIe
pe3yJbTaThl  OCBOCHUS
o01ieo0pa3oBaTenbHON
y4eOHOU JUCIUILTUHBI:
c(OPMHPOBAHHOCTH
MIPEICTABICHUIA 0
MaTeMaThKe KaK dYacTh

MHpPOBOM KYJIBTYPHl U O

MECTE MaTEMaTHUKU B
COBPEMEHHOM
LHUBUJIM3aLUU, 0

croco0ax OIKMCAaHUSA Ha
MaTeMaTUYECKOM SI3BIKE
SIBJICHUI peanbHOro
MUpa,

c(hOpMHUPOBAHHOCTH

BBIUUCIIATh B IPOCTEHIINX CIIydasx
BEPOSTHOCTH COOBITUI Ha OCHOBE
MOJICUETa YUCIIAa HCXO/I0B;
HCI0JIb30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHUS B MPAKTHUECKOM
JeSITeIbHOCTH U TIOBCEIHEBHON
KU3HU JUIS:

aHaJIM3a peaJIbHbIX YUCIIOBBIX
JAHHBIX, IPEJICTABICHHBIX B BUJIE
nuarpamm, rpauKos;

aHanmm3a nHpOpMauu
CTaTUCTHYECKOTO XapaKTepa,
MMOHUMAaHUS B3aUMOCBSI3U y4€OHOTO
npeaMeTa ¢ 0COOCHHOCTSIMHU
npodeccuit 1 npodheccHoHaIbHON
JesITeIbHOCTH, B OCHOBE KOTOPBIX
JeKaT 3HaHUS 110 JAHHOMY
y4eOHOMY MpeIMETY.

I'eomerpus

pacrio3HaBaTh Ha YepTEKax U
MOJIEJISIX TIPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCHTB TPEXMEPHEIE
OOBEKTHI C X OMHUCAHUSIMH,
M300paXKeHUSIMU;

OIMCHIBATh B3aUMHOE PACIIOI0KEHUE
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE, APTYMEHTUPOBATh
CBOM CYXKJIEHUS 00 3TOM

3a1a4, BOSHUKAIONIUX B TCOPHUH U IIPAKTHUKE, HIKPOTY U

B TO JXC BpCMd OrpaHU4YCHHOCTb TIPUMCHCHUSA

MATCMATHYCCKUX METOA0B K aHaJII/I3y nu
WCCJICIOBAHHUIO TIPOIIECCOB U SIBJICHHWH B MPHPOJIC U
00IIIECTBE;

3HAYCHHE NPAKTUKH W BOIPOCOB, BO3HHMKAIOIIUX B
caMoil mMaTemMaTuke 1 (OPMHUPOBAHHUS M Pa3BUTHSA

MaTeMaTH4YeCKOM HayKH; UCTOPUIO PA3BUTHUA ITOHATUSA

4yucia,  CO3JaHMsd  MaTEeMaTU4YeCKOro  aHalu3a,
BO3HUKHOBEHHMSI M PAa3BUTHUS T€OMETPUU;
YHUBEpCaIbHBIN XapakTep 3aKOHOB JIOTUKHU

MaTEMaTHYECKUX PACCYXJICHUU, UX TPUMEHHUMOCTH BO
BCEX 00JIACTSIX YETOBEYECKOM ICATEILHOCTH;
BEPOSTHOCTHBIN XapakTep pPa3JIMYHbIX IPOIECCOB
OKPY’KaIOLIEro MUpA. ;

- yMeem Ha OCHOBE THUIOBBIX IIPUMEPOB

Anrebpa

BBITIOTHSATH apu(MeTudecKue NeHCTBUS, codeTas
YCTHBIE M IUCbMEHHBIC TPUEMBI, IPUMEHEHUE
BBIYHCITUTEILHBIX YCTPOUCTB;

HAXOJMTh 3HAYCHUS KOPHS HATypaJIbHOHN CTEIICHH,
CTETICHU C PAllMOHATHLHBIM ITOKa3aTelNeM, Jorapudma,
UCTIONB3YS MPU HEOOXOTUMOCTH BBIUMCIUTEIbHBIC
YCTPOMCTBA; MOIH30BATHCS OIEHKOMN M MPUKUIKON MPU
MPAKTUYECKHUX pacyeTax;

MIPOBOUTH 110 U3BECTHBIM (hOPMYJIaM U TIPaBHIIaM
npeoOpa3oBanmsi OYKBEHHBIX BBIPOKCHHH,
BKITIOYAOIIUX CTETICHH, PaTUKAIbI, JOTapUPMBI 1
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001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI
MpeICTaBICHUN 0
MaTeMaTH4YECKHUX
MOHATUIX KakK 0
BaXXHEHIITUX
MaTeMaTHYeCKHUX

MOACIAX, ITO3BOJIAIOIIUX
OIMUCBbIBAaTb MU  HU3Y4YaTb

pasHble  NpoOLECCHl U
SIBJICHUS; IIOHUMaHUe
BO3MOKHOCTH
AKCHOMAaTHYECKOTO
ITOCTPOEHUS
MaTeMaTHYECKUX
TEOPHIL;

BJIaJICHUE METOAMU
JI0Ka3aTeIIbCTB u
QITOPUTMOB  DPEILEHUS;

YMEHUE UX HPUMEHSTH,
MIPOBOAUTD
J0Ka3aTeJbHbIE
paccyxaeHus B
pelieHus 3aaay;

X0JI€e

BJIAACHUC CTAHAAPTHBIMU

[IpUeMaMHu pelieHus
palMOHaIbHBIX u
HUPPALMOHAIIBHBIX,
[I0Ka3aTeIbHBIX,
CTEIIEHHBIX,

PacrooKeHUH;
AQHAJIM3UPOBATh B IIPOCTEUILINX
ClIy4asix B3aMMHOE PAcCIIOIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
M300pakaTh OCHOBHBIC
MHOTOTPaHHUKU U KPYTJIbIE TeNa;
BBITIOJHSATH YEPTEKHU MO YCIOBUSAM
3azauy;

CTPOUTH MPOCTEUIIINE CeYeHUsI KyOa,
MIPU3MBI, TUPAMHU/TBI;

pemaTh MIaHUMETPUIECKHE U
MIPOCTEUIIHE CTEPEOMETPUIECKHE
3aJjauu Ha HAXOXKJICHHUE
TreOMETPHUECKUX BETHYUH (JITHH,
yTJI0B, TUIOMIa/Iel, 00HEMOB);
WCIOJIb30BaTh NIPU PEIICHUU
CTEPEOMETPUUECKUX 3a]a4
TUTAaHUMETpUYecKue (PaKThl U
METOJIBI;

MIPOBOJIUTH JTOKa3aTeIIbHbIC
paccyXIeHHs B X0/ PEIICHUS
3ajad;

HCIOJIb30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHUS B MIPAKTHIECKON
JeSITeIbHOCTH U TIOBCETHEBHON
KU3HU JJISL:

rccaea0BaHus (MOICTUPOBAHHS)
HECJIOKHBIX MPAKTUYECKUX

TpUroHOMeTpHudeckue GpyHKuuy;

BBIUUCIIATH 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX
BBIPA)KEHUI, OCYILIECTBIISAA HEOOXOAUMBIE
MOJICTAHOBKH H ITPe0Opa30oBaHus;

WCIOJIH30BATh IPUOOPETECHHBIC 3HAHUS 1 YMECHUS B
NPaKTHYECKOH JIESITENBHOCTH U TIOBCEHEBHON JKU3HH
JUTS:

NPaKTHYECKHX PacyeToB MO (opMyiiaM, BKIIOYAs
(bopMyIIBI, CollepIKAIINE CTEIICHH, PaHKAIIB,
JorapupMbl ¥ TPUTOHOMETPHUYECKHE (DYHKIIHH,
UCTIONB3YS IIPU HEOOXOTUMOCTH CIIPABOYHBIC
MaTepHalIbl U MPOCTEHITNE BEIYNCITATEEHBIC
YCTPOMCTBA;

MIOHWMAaHHS B3aMMOCBSI3M YI€OHOTO IpeIMeTa ¢
0coOeHHOCTAMU NpodeccHii u mpodeccuoHaNbHOM
JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKaT 3HAHUS 110
JTAHHOMY y4eOHOMY IpeIMETY.

®yskunm 1 rpadukn
OTIpeNIeNATh 3HaYeHNe (PYHKITUH 110 3HAYCHHIO
apryMeHTa IPH Pa3IUYHBIX CIIOCO0ax 3a/1aHus
yHKIHY;

CTPOUTH TpapuKU U3YUYEHHBIX (QYHKIUH;

OIUCHIBATH MO Tpa(UKy U B MPOCTEHUIINX CIydastX MO
dopmyne*(31) moBeneHue u CBOMCTBA (PYHKIINH,
HaXOJUTh 10 rpaduky GpyHKIUN HanOOIbIINE U
HaNMEHBIINE 3HAYCHUS;
penate ypaBHEHHUS, TPOCTEHIIINE CHCTEMBI
YpaBHEHUH, UCTIOJIB3YsI CBOMCTBA (DYHKIMI M KX
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TPUTOHOMETPUYECKUX
YpaBHEHUU u
HEpPAaBEHCTB, UX CHUCTEM;
KCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX

[porpamMMm, B TOM YHUCJE
JUTSL yTH
peuieHus u
WJUTFOCTpAllUM  pelIeHUs

IIOHUCKa

YpaBHEHUU u
HEPaBEHCTB;
c(hOpMUPOBAHHOCTD
IIpeICTaBICHUM 00
OCHOBHBIX TIOHSITHSX,
uaesax U METOAaxX
MaTeMaTHYECKOTro
aHaJIn3a;

BJaJIeCHUE  OCHOBHBIMHU

MOHATHSIMH O TUIOCKUX
MIPOCTPAHCTBEHHBIX
T€OMETPUUYECKHUX
¢durypax, UX OCHOBHBIX
CBOMCTBAX;
c(hOpMHUPOBAHHOCTH
YMEHHUSI Paclio3HaBaTh Ha
4epTekax, MOJCNAX U B
peaibHOM
reoMeTpUUYecKre

MUpe

CUTYyaluii Ha OCHOBE M3YYCHHBIX
(dbopmyn 1 CBOUCTB Quryp;
BBIYHCIICHUS 00BEMOB U TUIOIIA IEH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJ MIPH PELICHUN MPAKTUICCKUX
3aj1a4, UCIOJIb3Ys IIPH
HEOOXOJUMOCTHU CIIPABOYHHUKH U
BBIUUCIIUTEIILHBIC YCTPOICTBA;
MOHUMAaHMsI B3aUMOCBSI3H Y4€OHOTO
npeamera c 0COOEHHOCTSIMU
npodeccuii u  TpodeccCHoHaTHHON
JESITEIBHOCTH, B OCHOBE KOTOPBIX
JexaT

3HaHUA 10 JaHHOMY

y4eOHOMY MpeIMETY.

rpaduKoB;

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHUS B
MPAKTUYECKOW ESITENLHOCTH U MOBCEAHEBHON KU3HU
JUISL:

OTMCAHHUS C TIOMOIIBIO (PYHKIIHHA Pa3THIHbIX
3aBHCHMOCTEH, IPeICTaBICHHS X TpadudecK,
UHTEpIIpETANU rpaduKoB;

MOHUMAaHUS B3aUMOCBSI3U Y4eOHOT0 MpeaMeTa ¢
0COOEHHOCTSAMH TTpodeccuii U npodeccHoHaTbHOM
JIeSATeTbHOCTH, B OCHOBE KOTOPBIX JICXKAT 3HAHUS 110
JTAHHOMY Y4eOHOMY IIpE/IMETY.

Hauana MaremaTnueckoro aHannsa

BBIYUCIISITH IPOU3BOJIHBIE U TIEPBOOOPA3HBIE
AJIEMEHTApHBIX (QYHKIIUN, UCTIOJIB3YSI CIIPABOYHBIC
MaTepHuabl;

MCCJIEIOBATh B MPOCTEHIINX CIIydasx (GyHKIIUH Ha
MOHOTOHHOCTh, HAXOJIUTh HAUOOIBIIHE U
HAaUMEHbBIIINE 3HAYEHUS PYHKIIMMA, CTPOUTH TpaPuKu
MHOTOYJICHOB M MPOCTEHIIINX PAIHOHATBHBIX
GyHKIMIH ¢ MCIIOJIb30BaHUEM arapara
MaTeMaTUYeCKOro aHaJIn3a;

BBIYHCIISTH B IPOCTEUIITUX CIyYasiX MJIOMIAIN C
UCIIOJIb30BaHUEM TIEPBOOOPA3HOIA;

UCIIOJIb30BaTh IPUOOPETCHHBIE 3HAHUS U YMEHUS B
MPaKTUYECKON JeATEIbHOCTU U MOBCETHEBHON KU3HU
JUISI:

- penieHus NPUKIAIHbIX 33124, B TOM YUCIIE
COLIMATILHO-3KOHOMHMYECKUX U (PU3NUECKHX, Ha




Pe3y.]'leaT]>I OCBOCHUSA

IToxazaTenn oneHNBaHUuSA

001meo0dpazoBaTeJIbHOM Kpurepun oueHuBaHusi pe3yJbTATOB OCBOEHUS IIkana oueHuBaHus
. pe3yJibTaTa 0CBOECHHS

Y4eOHOil THCIUITHHBI

burypsl;  NpuUMEHEHHE HauOOoJIbIIME U HAMMEHbIINE 3HAYCHUS], Ha

HM3YYCHHBIX CBONCTB HaXO0XKICHUE CKOPOCTU U YCKOPEHHUS;

reOMETPHUECKUX (uryp
u hopMyn Uil perieHus
reOMETPHUECKUX 3a]ad U
3aja4 C MPaKTHYECKUM
COJICp)KaHUEM,
c(OpMHPOBAHHOCTH
MPECTAaBICHHIA 0
nporeccax M SBICHHSX,

MMEIOLINX
BEPOATHOCTHBIN
XapakTep, 0
CTaTUCTUYECKHUX
3aKOHOMEPHOCTSX B

pearbHOM  MHpe, 00
OCHOBHBIX MOHATHUAX
JJIEMEHTAapHOM  TEOpUH
BEPOSITHOCTEN;  yMEHUH
HaXOJUThb U OICHUBATh
BEPOATHOCTH
HACTYIUICHHSI COOBITHI B
MPOCTEUILINX
MPaKTUYECKUX
CUTyallusiX U OCHOBHBIE
XapaKTEPUCTUKHU
CIIy4ailHBIX BEJIMYMH;

BJIaJICHUC HaBBIKaMU

MOHMMAaHHMSI B3aMMOCBSI3U Y4eOHOT O TpeiMeTa ¢
ocobeHHoCTsIMH NTpodeccHii u mMpodecCHOHATBHOM
JIeSITEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JAaHHOMY y4eOHOMY IIpeIMETY.

VYpaBHEHMSI U HEPABEHCTBA
pelaTh paltoHaIbHbIE, I0KAa3aTeIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS U HEPABEHCTBA,
IpocTeiie uppauoHaIbHbIEe U
TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;
COCTaBJISITh YPaBHEHUS U HEPABEHCTBA 110 YCIOBUIO
3aJa4y;

HCIOJIb30BATh JJI MPUOIMIKEHHOTO PEIICHUS
YpaBHEHMI U HEPaBEHCTB TpapUUECKUil METO;
n300pakaTh Ha KOOPJUHATHOM MIIOCKOCTH MHOXKECTBA
pELICHUH IPOCTENIINX YPABHEHUN U UX CUCTEM;
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
MIPAaKTHUYECKON JEATEIbHOCTH U MOBCETHEBHOW KU3HU
JUTSL:

MOCTPOCHHUS U UCCIIEIOBAHMSI POCTEUIITNX
MaTeMaTHUYECKUX MOJIeNIel; MOHUMAaHUS B3aUMOCBS3U
y4eOHOTO0 npeiMeTa ¢ 0COOEHHOCTSIMHU Mpodeccuit u
npodeCCHOHATLHOM 1eATEFHOCTH, B OCHOBE KOTOPBIX
JIe’KaT 3HAHUS 10 JaHHOMY y4eOHOMY IPEMETY.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU
BEPOSATHOCTEM
pemarh npocTeie KOMOMHATOPHBIE 3aJjauu




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

UCIIOIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX
[IporpaMM IIpU pEeLIEHUU
3a1ad4;

METOJIOM Iepedopa, a TaKkKe ¢ UCIOJIb30BaAHUEM
U3BECTHBIX (hOPMYIT;

BBIYUCIIATH B IPOCTEHIIINX CIIydasiX BEPOSTHOCTH
COOBITHI1 Ha OCHOBE MOJICUETA YHCIIA UCXOOB;
UCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B
MPAKTUYECKON JAESITETFHOCTH U TTOBCETHEBHOM KU3HU
TUTST:

aHaJlM3a peallbHbIX YHCIOBBIX IaHHBIX,
MPEJICTABICHHBIX B BUJIE AMAarpaMM, IpauKoB;
aHann3a HHQOPMAIK CTATUCTHYECKOTO XapaKTepa;
MOHMMAaHHMSI B3aMMOCBSI3U Y4eOHOTO TIpeIMeTa C
0coOeHHOCTAMU podecchil U mpodeccnoHanbHOM
NeSITETTHHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110
JAHHOMY YYEOHOMY TIPEIMETY.

I'eomerpus

pacrio3HaBaTh Ha YepTeXax U MOJIENIAX
IPOCTPaHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C X OMUCAHUSAMHU, U300PAKEHUAMH;
OIHCHIBATH B3aUMHOE PACTIOI0KECHUE TPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE, apTYMEHTHPOBATH CBOU
CYXKJIEHHSI 00 2TOM PacoJIOKECHHUH;

AHAJTM3UPOBATH B MPOCTEHUIIIHX CITydasiX B3aHMHOE
pacrioyio’)keHre 00BbEKTOB B IPOCTPAHCTBE;
n300pa’kaTh OCHOBHBIE MHOT'OI'PaHHUKH U KPYTJIbIe
TeJIa; BBIMOJIHATH YEPTEXKHU IO YCIOBUAM 3a/1a4;
CTPOUTH MPOCTEHIINE CEYeHUS KyOa, TPU3MBI,
MUPAMU/IBL;

pelaTh IIaHUMETPUYECKUE U TPOCTeHIne




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

CTEpeOMEeTPUYECKHE 3a1a4l Ha HAXOKICHUE
TreOMETPUYECKUX BEIMYUH (JJIUH, YIIIOB, IJIOMIAACH,
00BEMOB);

UCTIOJIb30BATh MPH PEIICHUH CTEPEOMETPUYECKHIX
3aj7a4 TNIAHUMETpHYEeCKe (DaKThl U METOJIBI;
IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B X0/1€
pelLeHus 3a1a4;

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B
IPAaKTUYECKOH 1eATebHOCTH U IOBCEAHEBHOM KU3HU
JUTSL:

uccIeToBaHus (MOJICTUPOBAHMS) HECTIOKHBIX
NPaKTUYECKUX CUTYallMii Ha OCHOBE M3YUEHHBIX
¢dbopMy1 U CBOWCTB (uUryp;

BBIYHUCIICHHS] O0BEMOB U TUIONIACH OBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJ MPU PELICHUU MPAKTUUYECKUX
3aj1ay, UCIOJb3Ysl IPU HEOOXOAUMOCTH CIPABOYHUKHU
U BBIYMCIIUTEIbHbBIE YCTPONUCTBA,

NOHMMaHMs B3aUMOCBA3M y4yeOHOro mpeaMera ¢
ocobeHHOCTsIMU Tpodeccuit U mpodeccroHalbHOM
NESITETHHOCTH, B OCHOBE KOTOPBIX JIKAT 3HAHHS IO
JaHHOMY Y4eOHOMY IpPEIMETY.

- 3Haem
3HaYeHUE MaTeMAaTHYeCKONM HayKu Mg pelIeHHs
3aJ1a4, BOSHUKAIOIINX B TEOPHH U MPAKTUKE; ITUPOTY U
B TO K€ BpeMs OrPaHUYEHHOCTh TMPUMEHEHHS
MaTeMaTHUYCCKUX METOI0OB K aHaHH3y nu
WCCJICJIOBAHHMIO TIPOIICCCOB W SIBJICHHH B TPHPOJE U
00I111eCTBE;

OTJIMYHO




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

3HAYEHUE IPAKTHUKA W BOIPOCOB, BO3HUKAKOIIUX B
caMOi MaremaTuke il (OPMHPOBAHUS M Pa3BUTHA
MaTE€MaTU4YeCKOW HAYKH; UCTOPHUIO Pa3BUTHUS IOHATHUS
4YuCJa,  CO3JaHMsl  MATEMaTU4YECKOro  aHalu3a,
BO3HUMKHOBEHHMSI M Pa3BUTHUS T€OMETPUH;
YHUBEPCAIbHBIN XapakTep 3aKOHOB JIOTUKHU
MaTEMaTUYECKNUX PACCYX ACHUN, UX IPUMEHUMOCTb BO
BCEX 00J1aCTSAX YEJIOBEYECKOM AEATEIbHOCTH;
BEPOATHOCTHBIN XapakTep pa3iIu4HbIX IPOLIECCOB
OKpPY’KaloIero Mupa.;

- ymeem CaMOCTOSITCIIBHO
Anrebpa
BBITNIOJHATH apu(MeTHYecKue 1eHCTBUS, COUeTas
YCTHBIE U IUCbMEHHBIE IPUEMBI, IPUMEHEHUE
BBIYMCIIUTEIIBHBIX YCTPOUCTB;

HaxOJUTh 3HAYECHMs KOPHs HATYPaJIbHOU CTEIEHH,
CTETIEHU C PALlMOHAJIBHBIM [TOKa3aTeneM, Jorapudma,
UCTOJIb3Ys IPU HEOOXOIUMOCTH BBIYMCIUTENbHbIE
YCTPOMCTBA; MOJIB30BATHCS OLICHKON W MPUKUAKON NpH
MIPAaKTHUYECKUX PacyeTax;

MIPOBOJUTH 110 U3BECTHBIM (hOpPMYJIaM U IIpaBHIIaM
npeoOpa3oBaHns OYKBEHHBIX BBIPAXKEHUH,
BKJTIOYAIOIUX CTETIEHH, PaUKabl, JOrapupMbl U
TPUTOHOMETPHUUYECKHE (DYHKIUH;

BBIUUCIIATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX
BBIPa)KEHUI, OCYILIECTBIISAA HEOOXOAUMBIE
MOJICTAHOBKH U ITPe0Opa30BaHus;

UCIOJIb30BATh NPUOOPETCHHBIE 3HAHUS U YMEHUS B




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

IIPAKTUYECKON AEATEIbHOCTU U IIOBCEIHEBHOW KU3HU
JUISL:

NPAaKTUYECKUX PacueToB IO (hopMyiaM, BKIIOYAs
dbopMyIbl, coepKaline CTeNeHH, PaJuKabl,
JorapuMbl ¥ TPUTOHOMETPHUYECKHIE (DYHKITHH,
UCIIOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHBIE
MaTepuaibl ¥ IPOCTEUIINE BBIYUCINTEIbHbBIE
YCTPOUCTBA;

IOHUMAaHHMs B3aUMOCBSI3M Y4eOHOI0 IpeiMeTa ¢
ocobeHHOoCTsIMH TTpodeccHii U MpodecCHOHATBHOMI
JIeSITEJIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JTAaHHOMY y4eOHOMY IpEeIMETY.

OyHKIMH U TpaduKH
OTNpeAeNATh 3HaYeHHE (PYHKLINHU MO 3HAUEHUIO
apryMeHTa IIpU Pa3IUYHbIX CIIOCO0ax 3a/1aHus
INZEINIVH
CTPOUTH TpapMKH U3YYEHHBIX (YHKIHII;

OIUCBIBATH MO TpadUKy U B MPOCTEHIINX CIydasiX MO
dopmyne*(31) mosenenune u cBo¥cTBA QYHKINH,
HaXOJUTh 0 rpapuKy GyHKIUK HAauOOIbIINE U
HAaUMEHbIINE 3HAYCHUS;
pelarh ypaBHEHUs, IPOCTEUIINE CUCTEMBbI
YpaBHEHMI, UCTIONB3Ys CBOMCTBA (DYHKIIMNA U UX
rpauKoB;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOU NEATEIbHOCTH U ITOBCEHEBHON KU3HU
JUISL:

ONUCAHMS ¢ TOMOIIBIO (PYHKIUHN pa3IMuHbIX



https://base.garant.ru/6150599/69cc8caab1b89b5399885a19b03df26b/#block_931

Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

3aBUCUMOCTEH, IPECTAaBICHUS UX I'papUUECcKH,
MHTEpIpeTanu IpauKoB;

MOHMMAaHHMSI B3aMMOCBSI3U Y4eOHOT O TpeiMeTa ¢
ocobeHHOCTsIMH nTpodeccrii U mpodeccnoHaIbHON
JIeSITEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUSI 110
JAaHHOMY y4eOHOMY IIpeIMETY.

Hauana maremMaTHueckoro aHajimza

BBIUUCIIATH IPOU3BOJIHBIE U IEPBOOOpA3HBIE
3JIEMEHTAPHBIX (PYHKIUH, UCIIOJIB3Ysl CIIPABOYHBIE
MaTepUabl;

MCCJIEIOBATh B IPOCTEUIINX CiIydasiX (PyHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbLINE U
HauMEHbIINE 3HAYEHUS] PYHKIMH, CTPOUTH IpapuKu
MHOTOYJICHOB U IPOCTEHIINX pariiOHAIbHBIX
(byHKLUH ¢ NCTIOIB30BAHUEM allapaTa
MaTEMaTHYECKOT0 aHaJIN3a;

BBIUNCIIATH B IPOCTEUINNX CIyYasiX IJIOLIAAN C
UCIIOJIb30BaHUEM M1EPBOOOPA3HOM;

HCIIOJIb30BaTh IPUOOpPETEHHbIE 3HAHUS U YMEHUS B
MIPAKTHUYECKON NEATEIBbHOCTH U MOBCETHEBHON KU3HU
JUTSL:

- pelleHus MPUKIAIHBIX 3aja4, B TOM YHCIIe
COLMAIbHO-9KOHOMHUYECKUX U (PU3UYECKUX, Ha
HauOOJIbIINE M HAMMEHbIIINE 3HAYeHUs, Ha
HaXO0X/IEHNE CKOPOCTH U YCKOPEHUS;

MOHMMAaHHMS B3aMMOCBSI3U YU€OHOTO IpeiMeTa ¢
0COOEHHOCTSIMHU TIpodeccuii u mpodeccuoHaTbHOM
JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIEXKaT 3HAHUS 110




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

JAHHOMY y4eOHOMY IIpeIMETY.

YpaBHEHHUs U HEpABEHCTBA

peuaTs palMOHAIbHbIE, I0KA3aTEIbHBIE U
JorapupMHUUECKUE YpaBHEHUS U HEPABEHCTBA,
IIPOCTEUIINE UPPALMOHAIIBHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS, X CUCTEMBI;
COCTaBJIATh YPAaBHEHUS U HEPABEHCTBA 10 YCIOBUIO
3a]a4H;

UCIOJIb30BATH JJIS1 IPUOIMIKEHHOTO PeIIeHUs
YpaBHEHHI U HEPABEHCTB TpaQUUECKUIl METO/T;
n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA
peLIeHUI IPOCTENIINX YPABHEHUN U UX CUCTEM;
MCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B
MIPaKTUYECKON NEATEIbHOCTH U ITOBCEIHEBHON KU3HU
JUISL:

IIOCTPOEHUS U UCCIEA0BAHUS ITPOCTEUILINX
MaTeMaTU4YeCKUX MOJENEH; MIOHUMAaHU B3aUMOCBS3H
y4eOHOTo0 npeMeTa ¢ 0COOEHHOCTIMHU MpodeccHii u
npodeccuoHaNbHOM NesSTeIbHOCTH, B OCHOBE KOTOPBIX
JIeKaT 3HaHUA M0 JaHHOMY Y4eOHOMY MpeIMETYy.

DneMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU
BEPOSATHOCTEMN
pemarh npocTeiine KoOMOMHATOPHBIE 3a]jauu
METO0M Iepedopa, a TaKkKe C UCIOJIb30BaHHEM
U3BECTHBIX (HOPMYIT;

BBIYHCIIATH B IIPOCTEHIINX CIIy4asiX BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJICUETA YKCIIa HCXO0B;
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B




Pe3yabTaThl 0CBOEHUS
001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI

IToxazaTenn oneHNBaHUuSA
pe3yjabTaTra 0CBOEHHSs

Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

MPAKTUYECKON JAESITETLHOCTU U MOBCETHEBHOM KU3HU
TUTST:

aHaJIM3a PEAbHBIX YMCIIOBBIX JAHHBIX,
MPEJICTABICHHBIX B BHJIC IUArpaMM, TpauKoB;
aHaJm3a HHQOPMAIIMK CTATUCTHYECKOTO XapaKTepa;
MOHMMAaHUS B3aMMOCBSI3U Y4eOHOT0 MpeaMeTa ¢
0COOEHHOCTSAMH TTpodeccuii u mpodeccuoHaIbHOM
JESITEIbBHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHHUSI 110
JaHHOMY Y4eOHOMY MpeIMETYy.

I'eomerpus

pacro3HaBaTh Ha YePTEKAX M MOICIISIX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUSIMH, H300pAKEHUAMU,
OTIMCHIBATh B3AMMHOE PACIIONIOKEHUE TIPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHUPOBATh CBOU
CYXKIEHHS 00 3TOM pacloIOKEHUH;

AHAIM3UPOBATH B MPOCTEHUIITNX CIyYasiX B3aMHOE
pacmoo)eHne 00beKTOB B TPOCTPAHCTBE;
N300pakaTh OCHOBHBIC MHOTOTPAHHHUKH H KPYTJIbIe
TeJa; BBITIOJHATE YSPTEHKH 10 YCIIOBUSM 33]1aY;
CTPOUTH MPOCTECUIITHE CEUCHUS Ky0a, IPU3MBI,

MU PAMH/IBI,

peliaTh IUIAHUMETPUYECKHUE U IPOCTeHIne
CTEpeOMETpPUYECKHE 3a/1aUl Ha HAXOKICHHE
TEOMETPHUYECKUX BEIUYUH (JUIMH, YIIIOB, TUIOIIAEH,
00BbEMOB);

MCIIOJIb30BATh MPU PEIIEHUU CTEPEOMETPHUUECKUX
3aJa4 [JIaHUMETpUYecKre (PaKThl U METOIbL;
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001meo0dpazoBaTeJIbHOM
Y4eOHOH M CIUIINHBI
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Kpurtepuu oneHuBanus pe3yibTaTOB OCBOEHHUS

MIxaJjia oneHUBAHUSA

MIPOBOAMTD JOKA3aTENIbHbBIE PACCYKACHUS B X0J1€
pelIeHus 3a/1ay;

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS | YMEHUS B
MPAKTUYECKOU ESITENLHOCTH U MOBCEAHEBHON KU3HU
JUTSL:

uccle0BaHus (MOICTUPOBAHUS) HECTIOKHBIX
MPAKTUYECKUX CUTYAI[Mil HA OCHOBE M3YYEHHBIX
dbopMy1 u cBOWCTB (uUryp;

BBIUKCIICHHS] 00bEMOB U MIIOIIAJICH MTOBEPXHOCTEMH
MPOCTPAHCTBEHHBIX TEJI MPU PEIICHUU MPAKTHUECKUX
3a/1a4, UCTOJIb3ys NMPU HEOOXOAUMOCTH CIIPABOYHUKH
Y BBIYHCIIUTENBHBIE YCTPOMCTRA,;

MOHUMAaHHUS B3aMMOCBSI3M y4e€OHOTO TIpeaAMeTa C
ocoOeHHOCTSIMU Tpodeccuit U npodeccroHalbHON
JIeATEIbHOCTH, B OCHOBE KOTOPBIX JI€XKaT 3HAHMS IO
JaHHOMY Y4eOHOMY MpeaIMETY.




2 TunoBble KOHTPOJIbHbIE 3aJ]aHNsI, HEOOX0AMMBbIe IJIS OLEHKH Pe3yJbTaTOB 00y4eHHus,
xapakrepusyrommx (GopMUpoOBaHHE KOMIIETEHIWH B Mpolecce OCBOEHHs 00pPa30BaTeJbHOI
NPOrpamMmbl

2.1 TunoBble KOHTpPOJIbHBbIC 3aJaHUsl, MCIOJb3yeMble /Jsl TNPOBeJAeHHS BXOJHOIO
KOHTPOJIs

1. B nernem marepe 172 pebenka m 24 Bocriutarens. B aBroOyc momemraercs He Oosiee
30 maccaxupoB. CKOJIbKO aBTOOYCOB TpeOyeTCs, YTOOBI EPEBE3TH BCEX U3 jarepsi B ropoa?

2. Ha pucyHke >KUpHBIMU TOYKaMH MOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, BHIMA/IaBIINX B
Kazanu ¢ 3 mo 15 deBpans 1909 roma. Ilo ropuszoHTanu yKas3bpIBalOTCA YHCIA MeECsIa, I10
BEPTUKAIM — KOJIMYECTBO OCAJKOB, BBIMABIIMX B COOTBETCTBYIOIIMI J€Hb, B MUJUIMMETpax. s
HarJSIIHOCTU JKUPHBIE TOYKA HA PUCYHKE COCAMHEHBI JIMHHEH. OrpeenuTe Mo pucyHKy, CKOJIbKO
JHEW U3 JaHHOTO Neproja BhINafaio 0ojee 3 MUIUIMMETPOB OCAIKOB.

ab

3. Haligute 3HaueHue BeIpaKeHUs © mpu 4 = D:E; b= 155; c=0,84

4. J151g TpaHCTIOPTUPOBKHU 3 TOHH rpy3a Ha 50 KM MOKHO BOCIIOJIb30BaThCs YCIyTaMU OJHOMN
u3 Tpex (upm-niepeBo3unkoB. CTOMMOCTb MEPEBO3KU U TPY30MOABEMHOCTh ABTOMOOMIIEH Ui
KaX/I0TO IepeBo3YhKa yka3aHa B Tabmume. CKonbko pyOiedl mpuaercs 3amiaTUTh 3a CaMylo
JEIIEBYIO IEPEBO3KY?

Croumoctb nepeBoO3KHU OJHUM .
I'pyzononbeMHoOCTH  aBTOMOOMJIEH
IlepeBo3yuk [aBTOMOOMIEM

(py0. na 10 xkm) (TOHH)
A 110 22
b 140 28

B 160 3,2




5. Haiimure miomanpe mapaiienorpamMma, BEPIIMHBI KOTOPOTO HMMET koopauHaTel (1;7),

(9;2), (9;5), (1;10).
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6. B mpsiMOyroiapHOM TPEYroJbHUKE OJWH W3 KaTeToB paBeH 10, a yrou, nexammid HalpoTHB
Hero, pasen 30°. HaiifuTe niomaas TpeyroabHUKa.

7.. bapxka B 10:00 BbInuIa n3 myHkTa A B yHKT B, pacrionoxkennsiii B 30 km oT A. [IpoObIB B
nynkTe B 1 gac 40 MmunyT, Oapka oTHpaBUiach Ha3aJ U BepHyJach B MyHKT A B 21:00 Toro >xe aHsl.
Omnpenenure (B KM/4) CKOPOCTh TE€UEHUS PEKH, €CIIM M3BECTHO, YTO COOCTBEHHAs] CKOPOCTh Oapxku
paBHa 7 KM/4

1 BapuaHt

1) B paBaoOenpennom Tpeyronbaike ABC ¢ ocnoBanne AC BHemHui yroi npu Bepiiuae C
pasen 123 . Haiigure Benmnunny yrina BAC .

2) Haiigure [UIMHY XOP/Ibl OKPYKHOCTH paJnycoM 13, eClTu pacCTOSHKUE OT IIEHTPa OKPYKHOCTH
JI0 XOPbI pAaBHO 5

3) Haiinure miomans Tpanenuy n300pakeHHON Ha PHCYHKE

8

6 9

4) B npsmoyroneHoM Tpeyroinbaruke ABC ¢ npsimbim yriiom C n3BectHbl katetsl: AC =6 ,
BC=8. Haiigute mequany CK 3TOro TpeyronbHHKa.
5) B mapamnenorpamme ABCD Touka E — cepenuna croponst AB. M3sectro, uto EC=ED.
JlokakuTe, 4TO JaHHBINA apasuIeIorpaMM — MPSIMOYTOJIbHUK
2 BapuaHT
1) B paBnoOeapennom Tpeyronbauke KMP ¢ ocHoBanune KP BHemiHuit yron npu BepinuHe P
pasen 117 . Haiinqure Benuuuny yrna MKP .
2) Haiigure [uMHY XOp/AbI OKPYXXHOCTH paanycoM 10, eClTi pacCTOSHHUE OT IIEHTPa OKPYKHOCTH
710 XOpAbI paBHO 7
3) Haiigure miomaap Tpanenun n300pakeHHON Ha PUCYHKE



4) B npsmoyroisaoM Tpeyronbauke CDE ¢ mpsimbiv yriiom D usBectnsl katetsl: DC =7,

DE=10. Haiinute meauany CF 3TOro TpeyroiabHuka.
5) B mapamnenorpamme KMPF Touka N — cepenuna croponst KM. M3BectHO, uto NP=NF.

Z[OKa)KI/ITe, qTo ,I[aHHBIfI napauiciorpaMm — IIPAMOYI'OJIbHUK

2.2 Tumosble KOHTPOJIbHBIC 3aJlaHUfl, HUCIOJbB3YEMbIC Jfl TEKYLIET0 KOHTPOJA II0

0011e00pa3oBaTeJIbHOM Yy4eOHOM IUCIUIINHE

2.2.1 Meroanyeckne MaTepuaJbl, HCHOJb3yeMble I TEKYIIero KOHTPOJIsl 3HAHUI 10
o0meo0pa3zoBaTeIbHOM Y4eOHOM QMCHMILINHE

HaunmenoBanue IIpeacraBiaenue
Kparkasi xapaKkTepucTHKA OLIECHOYHOI'0
OLICHOYHOI' 0 OLICHOYHOI'0 CPEeICTBA B
cpeacTBa
cpeacrsa donge

KoHTpoibHBII KoHTpoubHBIl Onpoc — 310 MeTox oueHku | [IpumepHbiit [epeyYeHb

oIpoc YPOBH: OCBOEHUS KOMIICTEHIIWM, | BOIPOCOB K  3a4eTy |
OCHOBAHHBIN Ha HEIOCPEICTBEHHOM | DK3aMEHY
(Oecenna, MHTEPBHIO) WJIM ONOCPEIOBAaHHOM | Bompockl, BBIHOCHMBIE Ha

(aHKeTa) B3aMMOJCWCTBHM IMperojaBaTels
U cTyaeHTa. ICTOUHUKOM KOHTPOJIS 3HAHUM
B JIaHHOM CJIy4ae CIY>KUT CJIOBECHOE HIIH
MMUCbMEHHOE CYK/ICHHE CTYJEHTa

CaMOCTOSITENIbHOE U3yUCHHE
3amaHus IS
CaMOCTOSITENILHOM pabOThI

TectoBbIe 3a1aHUs

TectupoBanue - YIIOBJIETBOPSIOLIAs
KpPUTEpUSAM  HCCIEAOBAHUS
aHAJIMTUYECKas: POIEAypa OLEHKH YPOBHS

OCBOCHHS KOMIIETCHIINI CTYACHTaMH

SMIIUPUKO-

TecTsl O AUCITUTIINHE

CaMOCTOSTEIIbHOE
PEIICHHUE 3a1a4

Meton, mnpu KOTOpoM oOyyarommecs
pHUoOpeTaoT HaBbIKU TBOPYECKOTO
MBIIIJIEHUS, CAMOCTOSATEIBHOIO PpEIICHUS

Mpo0JIEM TEOPUH U MPAKTUKH.

TumnoBkle 3agaHus

KonTponbHas
pabora

D¢ dexTuBHBI MeTOJ NPOBEPKH 3HAHUM

oOydaromuxcsi, TOJNyYeHHBIX HMH Ha
onpenenéHHom osrtane. OCHOBHas 3aj1aya
KOHTPOJBHBIX pabOT - BBISIBUTH, KaKHe

HU3YUYCHHBIC TCEMbI BBI3BIBAIOT 3aTPYAHCHUA
" B MOCJICACTBUC NCKOPEHUTH HCAOCTATKU

3agaHus A8 KOHTPOJIBHOM
paboTbI

Jlexnus-0Oecena

Junanornveckuii  METOA  H3IOXKEHUS |
ycBOeHUs ydeOHOoro matepmana. Jlexmms-
Oecema TO3BOJIAET C TMOMOIIBIO CHUCTEMBI
YMEJION MX IIOCTAHOBKH U

MNOAACPIKAHUS Juajora

BOIIPOCOB,
HCKYCHOTO

Meroavka IIPOBEICHUSA

JIEKIUH-0eceqbl




HaumeHoBaHue IIpencrasienue
Kpartkasi xapakTepucTHKa OLIEHOYHOT 0

OLICHOYHOI0 OLICHOYHOI0 CPeACTBA B
cpeacTrBa
cpeacTBa (ponne

BO?:I[GIZCTBOB&TB KaK Ha CO3HAHUEC, TaK U Ha

IIOJCO3HAaHHC 06yanOHIHXCﬂ, HaY4YUTb HX
CaAMOKOPpPECKIHNH

2.2.2 Bonipochbl, BLIHOCHUMbIE HA CAMOCTOSITEIbHOE U3yUeHHe

Tema 1 IlapamienbHOCTh OPSIMBIX U IIJIOCKOCTEN
1. [MapannenbHOCTh NPSIMBIX, MPSAMON U IJIOCKOCTU. B3anMHOe pacrnosokeHue NpsMbIX B
IIPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMHU.
2. TlapamrensHOocTh mockocTedl. CBoiicTBa mMmapaieNbHBIX IIockocTedl. Terpasmp.
[Tapannenenunen. [TapamiensHoe npoekTupoBanue. M3o0paxeHne npocTpaHCTBEHHBIX (BUTyYD.
Tema 2 Ilonsatue MHOrorpannuka. [Ipusma.
1 .Ilonsitue muororpannuka. IIpusma. [Ipsimas n HakionHass npusma .IlpaBuibHas npusma.
[Inomans MOBEPXHOCTH IPU3MBI
Tema 3 Konyc
1.ITonsitue konyca. CeueHue KoHyca MI0CKOCThIO. [101mans MoBepXHOCTH KOHYCA.
Tema 4 BekTopsl B MPOCTPAHCTBE.
1. IlonsitTue BekTOopa B mnpocTpaHcTBe. CI0KEHHWE U BBHIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpA Ha YHCJIO.
Tema 5 Kopuu u crenenu. CtenenHast QyHKIMSL.
1.ApudmeTnuecknii KOpeHb HATYPaIbHOW CTEICHH.
2. CrenenHas (yHKIus, ee CBoiicTBa U rpaduk. B3aumHo obpaTHbie QyHKITUH.
Tema 6 IToka3zarenbHas u orapudmudeckas QyHKIHS
1.ITokazarenbHas QpyHKIM, €€ CBOMCTBA U IrpaduK.
Tema 7 OCHOBBI TPUTOHOMETPUU
1.Onpenenenne cuHyca, KOCHHYcCa, TaHI€Hca Yrjla. 3aBUCHUMOCTb MEXIY CHHYCOM,
KOCHHYCOM M TaHI'€HCOM OJIHOTO M TOTO K€ yIJIa.
2.2.3 3agaHus 1 CAMOCTOSITEIbHOI padoThI
Tema 1 IlapamienbHOCTb NPSIMBIX U IIJIOCKOCTEN
BAPUAHT 1
Han tpeyronsauk ABC, E € AB, K € BC, BE : BA = BK : BC =2 : 5. Uepes npsmyto AC
MIPOXOJUT IJIOCKOCTh 0, HE COBIAJaroNiasl ¢ INIOCKOCThIO TpeyronbHuka ABC.
a) JHoxkaxure, yto EK || a.
06) Haiinure mymuny orpeska AC, ecnmu EK =4 cm
BAPUAHT 2
[Jan tpeyronsauk ABC, M € AB, K € BC, BM : MA = 3 : 4. Yepe3 npsamyro MK npoxoaur
IJIOCKOCTH O, TapajuienpHas npsamon AC.
a) [oxaxwurte, uro BC : BK=7: 3.
0) Haiinure nnmuny otpeska MK, ecmu AC = 14 cm.
Tema 2
[lepneHAUMKyYISIpPHOCTD MPSAMBIX U IJIOCKOCTEN
Bapmnanr 1
1. IIpsamas AB nepnenaukyisipHa miockoct o, M u K — mpon3BoibHBIE TOUKH MIJIOCKOCTH
a. [lokaxxure, uro AB nepnenauxynspsa npsmoi MK.



2. Tpeyronsuuk ABC npaBunbHblid, TOuka O — ero neHtp. [Ipsmas OM nepneHaukyssipHa K
miockoctu ABC.

a) Jlokaxwure, uto MA = MB = MC.

0) Haiinute MA, eciu AB =6 cm, MO =2 cwm.

Bapuant 2

1. Ilpsamas MA nepneHauky/asipHa K miockoctu TpeyroiabHuka ABC. [Jokaxute, uto MA
neprneHauKyiIsipHa npsmoii BC.

2. Yetpipéxyronpank ABCD — kBaapar, Ttouka O — ero umentp. [lpamas OM
IIEPIICHIUKYJIIPHA K IUIOCKOCTH KBaJApaTa.

a) [oxaxwute, uto MA = MB = MC = MD.

0) Haiinute MA, eciu AB=4 cm, OM =1 cm

BAPUAHT 1

W3 Toukn M npoBenéH nepneHaukyiassp MB, paBHbI 4 cM, K IIJIOCKOCTH IPSIMOYTOJIbHUKA
ABCD. Haknonnele MA u MC 00pa3yloT ¢ IUIOCKOCTBIO MHpsiMOyrojpHuka yrisl 45 u 30
COOTBETCTBEHHO.

a) JHoxkaxute, yto TpeyroiabHuku MAD u MCD mnpsimoyronibHbIe.

6) Haiiaure cTOpOHBI NPSIMOYTOJIbHUKA.

B) Hokaxure, yto TpeyronbHuk BDC sBnsercs mpoekuueil tpeyronbHuka MDC Ha
IJIOCKOCTh HPSMOYTOJbHUKA, U HAWJNUTE €ro IJI0IIadb.

BAPUAHT 2

W3 touku M mpoBenén neprenaukyiasip MD, paBublil 6 cM, k muiockoctu kBagpara ABCD.
Haknonnast MB o6pa3yeT ¢ miaockocThio KBajapaTa yroiu 60.

a) Jokaxute, yto TpeyroiabHuku MAB u MCB npsiMoyronbHEbIe.

6) Haiinure cTopoHy KBajapara.

B) Hokaxure, yto TpeyroibHUK ABD sBisercs mpoekuuenn tpeyroipHuka MAB nHa
IJIOCKOCTh KBaJApaTa, U HAWJUTE €ro MIoaib.

Tema 3 I'eomerpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA

1. Hano: DABC - mpaBunbHbIi TeTpadap, AB = a, D — DIl npu cummerpun
OTHOCHUTEIILHO

miockoctu ABC (puc. 1).Haiitu: DD1.

8

-

Puc. 1 iD'
2. lano: DABC - mpaBunbabli Tetpasdap, AB = a, (ABC) — (A1B1C1) npu cummerpun
oTHOcuTensHO Touku D (puc. 2).
Hatitu: paccrossane mexy mmockoctsmu ABC u A1B1CI.



3.Hano: ABCDA1B1C1D1 — kxy6, AB =a, D — D2 npu cuMMeTpu# OTHOCHTEIBHO MPSMON
B1D1 (puc. 6). Haiigure: BD2.

| G

A

Tema 4 Ilonstue MmHororpannuka. [Ipusma.

BAPUAHT 1

CropoHa OCHOBaHMS NpPaBUJIBHON YETHIPEXYTOJIBHOW IPHU3MBI PaBHA a, JMArOHajb MPU3MBbI
00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUs yrou 45. Haiiaure:

a) JAMaroHajb MPU3MBL;

0) yroa Mexay JuaroHasbio MPU3MBI U JIOCKOCTBI0 OOKOBOM IpaHu;

B) IUJIOLIA/b OOKOBOW MOBEPXHOCTU IMPU3MBIL;

r) IUIOIIA/Ib CEYEHHUs MPU3MBbI IUIOCKOCTHIO, MPOXOIAIIEH 4Yepe3 CTOPOHY HUKHETO
OCHOBAaHUS U MPOTUBOIIOJIOKHYIO CTOPOHY BEPXHETO OCHOBAHMUS.

BAPUAHT 2

JluaroHanb NpaBUJIBbHONW YETHIPEXYTOJBHOW MpPU3MbI paBHA a M 00pa3yeT ¢ IUIOCKOCTBHIO
6okoBoii rpanu yroa 30. HaiinuTe:

a) CTOPOHY OCHOBAHMSI MPU3MBI;

0) yros MEeXIy IMaroHa b0 MPU3MBI U TUIOCKOCTHIO OCHOBAHMSI;

B) IUJIOLIA/1b OOKOBOW MOBEPXHOCTU MPU3MBIL;

I) IUIOU[a/b CEYEHUs MPHU3MbI IUIOCKOCTBIO, MPOXOSAIIEN uepe3 JuaroHallb OCHOBAHHS
MapaJUIeIbHO TUArOHAIH IPU3MBI.

Tema 5 IIupamupna

1. B nmpaBwiIbHON TpeyronbHON NUpamMHUAE CTOPOHA OCHOBAaHMS paBHA 2CM,a BBICOTA
MIAPAMM/IBI

4cm. Haiitu yron HakinoHa G0OKOBBIX pedep K MIIOCKOCTH OCHOBAHMS.

2. BrIcoTa npaBuIIbHOM YETHIPEXyTrOJIbHOM MUPAMUJIBI paBHA 4CM,a JUIMHA THArOHAIIA

ocHoBanms-. 6v2 ey .Haiinure momanpe MoiaHONW MOBEPXHOCTU MTUPAMUIBI.



Tema 6 [IpaBuiIbHbIE MHOTOTPAHHUKH

1. SlBnseTcs M TPaBWIBHBIM MHOTOTPAHHHUKOM YETHIPEXYyrojibHAs MUpaMHJa, BCe pedpa
KOTOpOM paBHBI?

2. Jlokaxkute, 4TO MapajuieenuIe]l, Y KOTOPOro TpU TPaHH, UMEIOIIHE OOIIYI0 BEpUINHY -
KBaJpaThl, IBJSETCS MIPaBUILHBIM MHOTOrpaHHUKOM. Kak Ha3pIBaeTCs TaKOM MHOTOTPAHHUK?

3. Haitnure yron Mexxay AByMs IMAroHAISIMU TpaHel Ky0a, MMEIOIMMHU OOIIHI KOHEII.

4. B ky0e u3 oxHo# BepmuHbl D mpoBenensl auaronanu rpaneid DA, DB, DC u koHIBI ux
coeMHEHbI oTpe3kaMu. [Jokaxkute, uro MHOrorpanHuk DABC —nipaBuiibHbIN T€Tpasap.

5. Haiinure mutoniaib moJHOM MOBEPXHOCTH Ky0Oa, MPaBUIILHOTO TETpadipa ¢ peOpoM a.

Tema 7 Humuaap

BAPUAHT 1

1. PazBépTka OOKOBOW MOBEPXHOCTH IWIMHApA SBIAETCS KBaJpaTOM, JIHArOHANb
KOTOpOTO

paBHa 10 cM. HalinuTe miomaas O0KOBOM MOBEPXHOCTH IUJIMHIPA.

2. [1nockocTs, napamieabHas OCH HUIUHAPA, OTCEKAET OT OKPY>KHOCTU OCHOBAHUS YTy
B 120°.

Bricota munuHapa paBHa S ¢M, paauyc UUIMHIpa 23 cm. Haiigure nomans ceueHus.

BAPUAHT 2

1. Pa3BépTka 00KOBOM MOBEPXHOCTH IIMIIMH/IPA SIBIISCTCS MPSAMOYTOJIBHUKOM, JUArOHAIb

KOTOpPOrO0 paBHa 8 CM., a yroJ MEXIy IUaroHaJIsIMH 30°. Haiigure miomans GOKOBOI
MOBEPXHOCTHU IMIIUHIPA.

2. Ceuenre IWIMHApPA IUIOCKOCTBIO, MapajUleIbHOM €ero ocu, ecTh KBaapaT. Jra
IJIOCKOCTh

OTCEKAeT OT OKpYXKHOCTH ocHoBauust ayry B 90°. Pamnyc mummnapa pasen 4 cm. Haiigure
TUTOIIAb CEYCHUS

Tema 8 Konyc

1. [Tnomanas 60KOBOI MOBEPXHOCTH KOHYCa paBHA 487, a TUIONMa b OCHOBAHMS PaBHA

36m. Haitnure nimmHy oO0pa3yronieit KoHyca

2. [Inomane OOKOBOWM TOBEPXHOCTH KOHyca paBHa 48w, a TUomaasr OOKOBOI
MOBEPXHOCTH YCEYEHHOTO KOHYCa C TaKMMM € OCHOBAaHMEM U YIJIOM HaKIIOHa oOpasyrome k
IJIOCKOCTH OCHOBaHUs paBHa 36m. HaliguTe BBICOTY YCEYEHHOTO KOHYCA, €CIU BHICOTA MCXOJIHOTO
KoHyca paBHa 10.

3. Bricora konyca paBHa 12, obpa3zyroriast paBHa 14. Haiigute ero oobeM.

4. Konyc momywaercss mnpu  BpallleHUM  pPaBHOOEAPEHHOIO  MPSMOYTOJIBHOIO
TPEYroJbHUKA BOKpYT KaTeTa, paBHoro 6. Haligute ero oobem

S. JlniHa OKpPY)KHOCTHM OCHOBaHHSI KOHyca paBHa S5, oOpasyromias paBHa 8. Haiigure

IUTONIaab OOKOBOH MTOBEPXHOCTH KOHYCA

6. Bo ckombko pa3 yBeaMUHMTCS TUIOMAIh OOKOBOH IOBEPXHOCTH KOHYCA, €CIH €ro
00pa3yIoNIyl0 YBEIHYUTH B 9 pa3

Tema 9 Coepa, map.

1. Hanummre ypaBHeHue cdepsl ¢ HEeHTpoM A, mpoxosiien yepes3 Touky N, ecnu A(-2;
2;0), N (5;0; -1); A (-25 25 0), N (0; 0; 0); A (05 0; 0), N (5; 3; 1)
2. Bce cToponsl pomba, quaroHanu KOToporo pasHbl 15 cm u 20 cM, kacatorces chepbl

paguyca 10 cm. Haitnure paccTostHue oT 1ieHTpa cepsl 0 MIOCKOCTH poMOa.



3. Hammmure ypaBHenue chepsl paguyca R ¢ nentpom A, ecimm A (2; -4; 7), R =3; A (0;
0;0), R=2; A (2; 0;0), R=4.

4. UYepe3 TOUKy, ACISIIYI0 paanyc cepbl MomojiaM, MpoBeIeHa CeKyllas IUIOCKOCTh,
NEepIeHANKYISIpHas K 3ToMy paauycy. Pamumyc cdepsl paBen R. Haiinure panmyc momydmBiierocs
CEUCHUS; TUIOMAAh OOKOBOM MOBEPXHOCTH KOHYCA, BEPIIMHON KOTOPOTO SIBJISIETCS LIEHTP CQEphl, a
OCHOBaHUEM IOJIYYEHHOE CEeUeHUE

5. Pannyc chepnr paBen 112 cm. Touka, sexanias Ha IJIOCKOCTH, KacaTelIbHON K cdepe,
ynajieHa OT Touka KacaHusi Ha 15 cM. Haiaure pacctossHMEe OT 3TOW TOYKHM J0 OJvKalIiedl k Heil
TOYKHU cephl.

6. Bepmuas! npsiMoyrosibHUKa Jiexat Ha chepe paguyca 10 cm. Haiiaure paccrosiHue ot
1eHTpa chepsl 10 MIOCKOCTH NPSIMOYTOJIBHUKA, €CIIH €ro TMaroHaib paBHa 16 cm

Tema 10 O6BEMBI TEN

1. Tpu natyHHbIX KyOa ¢ peOpamu 3 cM, 4 cM U 5 cM meperiaBieHbl B OJUH
ky0. Kakoe pebpo y atoro kyb6a?

2. N3mepenust npsiMmoyrosibHOro napayenenunena 15m, 50m u 36m. Halinute
pedpo PaBHOBEIMKOTO eMy KyOa.

3. TpeGyercst YCTAHOBHTH pe3epByap UIs BOAbI eMKOCThIO 10 M Ha muomazKe
pasmepom 2,5m x 1,75m, ciryxanieit ajis Hero gHom. Haliure BbIcOTY pe3epByapa.

4, Kupnuu pasmepom 25x12x6,5 wumeer wmaccy 3,51kr. Hailigute ero
IUIOTHOCT.

5. OcHoOBaHME TMPSAMOTrO IMapajienenunesa - poMO, IUIOMAas KOTOPOTO

IMZ.HJIOH_laI[B JTMarOHAJILHBIX CEUYEHHUM 3m% 1 6M°. Haiinure 00beM napasuienenumnena.
6. JlnaroHanb TPaBUIBHOW YETBHIPEXYTOJIBHOM IIPU3MBI paBHa 3,5 CM, a
TUaroHab OOKOBOM rpaHu 2,5 CM.

Tema 11 BekTops!l B mpocTpaHCcTBE
1. Jaubl xoopaunatel Touek A(-3; 2; -1), B(2; -1;-3), C(1; -4; 3), A(-1; 2; -2)
Haitnute2AB+3C/1 |

2. Jan xy6 ABCDA; B, G, Dy pebpom m. Touka K — cepenuna pedpa Bi& | pasnosurs
— W o o ——

extop “F 1o Bexropam # = AB, b =AD,c =A% y yaitru ero IUTHHY.

3.

Tema 12 MeTo KOOpMHAT B IIPOCTPAHCTBE

1. Haiiti yroa Mexay AByMs NMPAMBIMH, €CIIM U3BECTHBI KOOPIMHATHI HATPABIISIOIIMX
BEKTOPOB

STHX TPSIMBIX.

2. Haiitu yron wmexay mnpsAMONM ¥ IUIOCKOCTBIO, €CIM H3BECTHBI KOOPIUHATHI
HAaIPAaBIIAIOIIETO

BEKTOpa MPSMOI M KOOPAMHATHI HEHYJIEBOTO BEKTOPA, MEPIICHIUKYISIPHOTO K TIJIOCKOCTH.

Tema 13 Pa3Butre NOHATHS O YKCIIE

1. Haiitu npubnuxeHHbIe 3HaAUYEHUS IO HEJOCTATKY M MO U30BITKY ¢ TouHOCTHIO 70 0,01
JUTSt YHCEel:

7
a)J5; 62+ 5; B 5.

3 .25
2. Boeruncnuts: 1) Ll; 2) (3 2+ 16)

150.272.373

2


http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:14-06-159.jpg

3. UsBecTHO, uto 12* = 3. Haiitu 1221,

4, BrinonuuTs Aeiictus (a> 0, b >0): 1) a** Vs (— ; I

avs-1
3 5
5. CpaBHuTb uncina: 1) (%)7 U (%)7; 2) (4,2)V7 u (4§
Tema 14 Kopuu u crenenu. CreneHHast GyHKITHSA.
BapuanT 1

2 f
1. Berunciure 4V(' 3 -2 489.

3
2. YipocTuTe JUls OTPULATENHHOTO ¢ BhIpaxenue V- 04Va

3. Haiinute 3HaYCHNE BBIPAYKCHHMSI \/43 - 3032 + \/43 +3042 .

)"

18

.3 .1 o3 s -2
4. BIUUCINTE 3HAUEHUE BBIPAKEHHS 16 * - (001) * +12 '(7 ) - 16 -2 64 7

Bapuant 2

1. Beraucaure V27 49 )

Vsaa® A24a’,

2. YIIpoCTUTE JJIsi OTPULIATENILHOTO @ BBIPAKCHUE
2

a’ - 16 ai.

|~

3. Yopoctute BeipakeHue: ¢ - 4

4. Haitnute 3Ha4eHUE BbIPAKEHUS ‘/I §-2 ‘/ﬁ "/1 8+ 2J17. .

Tema 15 [lokazarenpHas u Jorapugmuyueckas pyHKIus
Bapuanr 1.
1. Pemure ypaBHeHUeE:

a) 61 =1, 6)52" =160; 6) 2% +2°7 =36.
5% - 4 5" - 5 =0.

2. Pemute ypaBHEeHHE:

x-2
3. Pemmte HepaBeHCTBO: (0,5)" "~ =0,25

4. Pemnte ypaBHEHUE: 310°-54"+2-25" =0.

5. Pemute HepaBeHCTBO: (0,25)"-(0,5)"- 2<0 _

Bapuanr 2
1. Pemure ypaBHEeHUE:

a) 67 =6,  6)75 =175 a) 3" +3"7 =84,

2x X _
2. Pemnte ypaBHeHUe: 5-65 +5=0.

1 )“/3"'1_ 2) 3/a+¥ab )

Vb.



-7
3. Pemmre HepaBEeHCTBO: (0.3 =0.09 .

4. Pemure ypaphenue: 59~ 0 +2-47=0

5. Pemute HepaBeHCTBO: (0.25)"-(0,5)"- 2<0

Tema 16 OcHOBBI TPUTOHOMETPUH

Bapuant 1
1. Yrpocrure Beipaxenne 7¢0s°a — 5+7sin’a.
2. Haitaure 3HaueHus: BbIpaKECHUS cos’a - sin‘a , €CIU 1go=2.
6sinl15°cos15"
3. Bobmunciure:  2c0s’15" -1
4 . 4
cos  2a - sin” 2a .
- (cos2a - sin2a)’.
4. Ypocture BeIpakeHue cosda
5. VYrpocture BolpakeHUE 6cos’a — 5 —3cos2a.
Bapuant 2
1. Ypocture BelpakeHUE cos’a + sin‘a-cos’a.
2
. 2
2. Vupoctute Boipaxkenne ! - Sin” X ecimtg X = 4.
3
3cos’ a + — - 224.
3. YIpOCTUTE BBIPAKEHHE cigta+l
1- sin” a
inl oy . a2 )
4. Vpocrute soipaerne S @ (1+sin”a)
cos X +1gx -sin X.
5. Ynpoctute BhIpakeHue
Tema 17 dyHKIMH, UX CBOWCTBA U TpapUKU

387

1. 3Havenne Sin - 3 paBHO:
2. Hatigure MHOKECTBO 3HaYeHHI QyHKIMU: Y =1 + 2 C0S 3X
X
3. Ieproa pyHKuu Y = Sin 2 paBen:
4. Ykaxute 00s1acTh onpeaenaeHuss PyHKIuu y = 6 + 5COSX.

5. I'pacpuk xaxoit pyHKIMU H300paxEH HA pUCYHKE?




6. Haiinure koopawHATBHl BCeX TOYEK mepecedeHus Trpaduka GyHKmmM y = clgX ¢ ochio
abcrucc..
7. YKaXuTe HaUMCHbIIICe 3HaUeHHE PYHKIUH Y = - SINX — 6
8. HaiinuTe opamHary TOUKH nepecedeHus rpapuka QyHKIUN y = 5 - 2SINX ¢ OChIO Op/IMHAT.
Tema 18 [IpousBonHas
Hatitu npou3BogHbIC PYHKITUI:

y=2x-3 y=+X-2

y=3*-7x*+2x* +7x y =sin(3-2x)

y = (2x+1) y = 3tgx + 2

y = C0S 5X y=\/§—16x

y =1+cosx y =ctg(3x—2)

y =Sin X +cos X y=%x3—%x2—2x+3

Tewma 19 [1epBooOpa3Hasi 1 HHTETpa
Haiigure oOmuit Bua nepBooOpa3HbIX 1t pyHKIUN

= 1 2
a)f(xj_m,6)f(x)=3x +1.
2 q
2 . Beruuciure uHTETpal: a) lEXEdX ; 0) J dj; :
= cos’ X

3. Beraucnure miomanb GUrypel, OorpaHAYEHHON JTHHHSIMHE:
a)y=x2+1,y=0,x=- 1, x=2.

6)y=4—x21/1y=x+2.
Bapuant - 2
1. Haiinure oOuuii B nepBooOpa3HbIX i QyHKUINN

2) S (@) =

1
m,6) f(x:'=4x3+3.

I

2 —_
4
2 . BBIUUCIIATE MHTETPA: a) me af‘fx; 0) 1[ cos xdx -

3. Beruncnure miomaab GUrypsl, orpaHUYeHHON JTMHUAMHU:

a)y=x2+2,y=O,x=- 1, x=2.

6)y=47x21/1y=27x.

Tema 20 DneMeHThl KOMOMHATOPUKHU

1.IlpencraBpTe cTeNeHb ABYWIEHAa B BUAE MHOTOWIEHa, HCHoOJb3ys OuHOM HbioToHa U
TpeyroiabHUK [lackans:

6
a) (xty)
6) (1- 2a)"

9 10 10
2. Haiitu 3nauenue Boipaxenus (C1#+Cl): Cla

Tema 21 DyeMeHTBI TEOPUH BEPOSATHOCTEN
1. AGoHeHT 3a0bl1 mocienHiow HUdpy Homepa TenedoHa W MOITOMY Habupaer eé
HayraJl. OnpenenuTs BEpOSITHOCTh TOTO, UTO eMy HPUAETCS 3BOHUTH He Oosiee ueM B 3 MecrTa.



2. AOGoHeHT 3a0bu1 mocnenaue 2 nudpel TenedoHHOr0o HOMEpPA, HO TMMOMHHUT, YTO OHH
pas3nuYHbl U 00pa3ylT ABy3Ha4uHOE 4uciio, MeHbinee 30. C ydeTom 3TOro oH HaOWpaeT Hayraj 2
udpsl. HaiiTu BeposSTHOCTH TOTO, UTO 3TO OYAYT HYKHBIE ITU(PHI.

3. [lecTp mapoB ciryd4aifHBIM 00pa3oM pacKiIagbIBAIOT B TPH siiuka. HallTi BeposATHOCTH
TOT'0, YTO BO BCEX SILIMKAX OKAXETCSI pa3HOE YUCIIO 111apOB, IIPU YCIIOBUH, YTO BCE SLIUKU HE MYCTHIE.

4. Ha maxmaTHyio J0cKy ciy4ailHbIM 0O0pa3oM mocTaBlieHbl JBe maabh. KakoBa
BEPOATHOCTH, YTO OHH HE OYAyT OUTH OJIHA APYTYIO?

Tema 22 DyieMeHTBl MaTEMAaTUYECKOM CTAaTUCTUKH

1.CKOBKO pa3auYHBIX MATU3HAYHBIX YMCE MOXKHO cocTaBuTh w3 mudp 1, 3, 5, 7, 9 npu
YCJIOBHH, YTO HH OJIHA I (pa B YUCIIE HE IOBTOPSETCS?

2.CKOJIBKO CYILIECTBYET BapUAHTOB PACIPENEICHUS TPEX IPU30BbIX MECT, ECIIM B PO3BITPHILIE
y4acTBYIOT 7 KomMaHA?

3.CkonbpkuMH cioco0amMi MOXKHO BBIOpATh BYX CTYACHTOB HAa KOH(EPEHIINIO, €CITU B TPYIIIIE
33 yenoBeka?

4.Peminth ypaBHEHUS

2) A} +Cx? :l4x_ 6) oN :CZ.

5.CKOJIBKO YeThIPEX3HAUHBIX YHUCEN, ACIAIIUXCS Ha 5, MOXKHO cocTaBuTh u3 mudp 0, 1, 2, 5,
7, eciy Ka)kJ0€e YUCIIO He JOJKHO COJAepkKaTh OJUHAKOBBIX LIU(p?

6.3 rpynmbl B 15 uenoBek AOMKHBI OBITh BBIJCICHBI Opuraaup W 4 ujieHa Opurajisl.
CKOJBKHMH CIIOCO0aMH 3TO MOXHO CJIENaTh?

7.bykBel a30yku Mop3e cocTosT M3 CUMBOJOB (Touek M THpe). CKOIBKO OYKB MOXKHO
M300pa3uTh, €CIIM MOTPEOOBATH, YTOOBI KaXK1as OykBa cojepxalia He 00Jiee IATH CUMBOJIOB?

8.CKOJIBKMMH CIIOCOOAMH MOXKHO COCTaBUTb YETBIPEXL[BETHbIE JIEHThl M3 CEMHU JIEHT
pa3IUYHbBIX [[BETOB.

9.CKONMBKMMH cIOCO0AMH MOKHO BBIOpaTh YEThIpEX JIMIl Ha YEThIPE pa3IuyuHble JOJDKHOCTH
U3 JEBSTU KaHAUJATOB?

10.CkonpkuMu cioco6aMu MOKHO BbIOpaTh 3 U3 6 OTKPHITOK?

11. Ilepen BeimyckoMm rpynna yyamuxcs B 30 dyenoBek oOMeHsIach (POTOKapTOUYKAMHU.
Ckomnpko Bcero Obuio po3aaHo (POTOKapTOUEK.

2.2.4 Tectnl no 00mI€00pa3oBaTEJIBLHOM YUeOHOI JMCIUIIIMHE

1. HazoBure o6uryro npsimyto miockocteit PBM u MAB.

a) PM; 6) A B; B) PB; r) BM.

2. UYepe3 BepHIMHBI MapaiielorpamMMa, JEXKallero B OJHOM U3 JIByX MapauleNbHbIX

HHOCKOCTeﬁ, MPOBCACHBI MapaJlJICJIbHBIC MIPAMBIC, IEPECCKAIOMIUEC BTOPYIO IJIOCKOCTH B TOYKAX Al,

Ai, Nl, Al.Toma AA N A MIPEJICTaBIsIeT COOOM:
a) Tparenuio; 6) pomM0; B) mapauieorpaMM; T) NPSIMOYTOJTbHUK.
3. HazoBuTe o6mryro npsimyro miockocreir AFD u DEF.
a) AF; 0) FD; B) AE; 1) ED.
4. Yepes xoHIBI oTpe3ka AB,He mepecekaromero miockocTh * u Touky C — ero cepenuny,

A A KN
MPOBEJICHBI TapaUIeIbHbIE MPSIMbIC, MEPECEKANIUE IUIOCKOCTh & A1A1 ! COOTBETCTBEHHO.
o qRAA_. AA
Haiinure N 1, ecan =12, =6.

a)6;06)9;8)6 ‘ﬁ; T') Ipyroi OTBET.



5. JIBe cKpeluBarouiecs: NpsMble B3aMMHO MEpPHEHAMKYISIpHbL. Uemy paBeH Yroia Mexay
HUMU:

a) 900; 0) 00; B) 1800; T') HEJIb3s1 OTIPEICITHTh.

6. [Ipsimast mepreHIUKYIISIpHA K JIBYM Pa3JIMYHBIM ILUIOCKOCTSIM, TOT/Ia TUIOCKOCTH:

a) MepeceKaroTcs; 0) CKPEIIMBAIOTCS; B) MApAJJICIIBHEL; T) HENIb3sI ONPEICIHTD;

7. Tlpsmast M MepHeHIUKY/ISpHA K HPAMbIM & U DJiexanuM B riockoctd & HO M He
HepreHIUKYIsApHa wiockoctu & . Toraa mpsiMbie a u b:

a) MmapauIeNibHbI; 0) epeceKalTCs; B) CKPEIIUBAIOTCS ; T') HEIb3sI OMPE/ICIIUTh;

8. JIBe mpsMbie a U b nmapajuiesnbHbl, a IpsAMbIC D 1 C mepreHauKyasapHbl. YeMy paBeH yroi
Mexay a u C:

a) O@; 0) 1800; B) 900; T') HEJIb3S ONPEIEIUTD.
9./1Be pa3nuuHble IUIOCKOCTH MEPHIEHAUKYJISPHBI K HEKOTOpoM mpsMoi. Torna atu miockoc
THU:
a) MepHeHIUKYISIPHBI; 0) MapaielbHbl; B) CKPEIIMBAIOTCS; I') HEJIb3s OMPECIINTh;
10.Kakoe yTBepxkaeHIE HEBEPHO:
a) MepHeHINKYISIp U HAKJIOHHAs, BBIXOIAIINE U3 OJHONW TOUYKU UMEIOT Pa3HbIe AJTUHBI,
0) paBHBIC HAKJIIOHHBIE, TPOBEICHHBIC U3 OJHON TOYKH, UMEIOT paBHBIC TIPOCKIINH;

B) M3 1IByX HAaKIIOHHBIX MPOBEICHHBIX W3 OJHOW TOYKH OOJIBINE Ta MPOEKIUSA, KOTOPOU
OoJIBIIIE;

r) JIto0ast HaKJIOHHAs HE 0OJIbILE CBOCH MPOEKIINH;
10. Bomumciure: 1/—0,3 - 3/—0,09
1) 0,027; 2) 0,03; 3) -0,3; 4) 03

1 8
11. Ynopocrute Belpaxkenue: 1,4a7 : 2a7

9 1 1
1)0,7a"t; 2) 28a7; 3)07as; 4) 7as.

12. Haitnute obGmacth onpenenenus Gynkuun y=103x — 3
1) (- 05 +o0); 2)[3; +o0); 3) (- 0;3) (3, +0); 4) (3; +0).

13. HaliguTe 3HaueHne BbIPAKEHUS 5
1) *4/25; 2) 27 3) VI 4) V2%,

2
7 <y—%>
14. TlpeoOpasyiite BbIpaKeHUE —-—=5— K BHIY ym
)
i 2) Wt 3 Wt 4

15.Ykaxnure HaUMCHBIIICE OcJI0€ 4YrCI0, BXOAAIIESC BO MHOXCCTBO 3HA4YCHHH (bYHKL[I/II/I y

1) -2, 2) -3; 3) 1, 4)0.
16. Kakas ¢yHKuus sBiseTcss BO3pacTaroLei?
X 5 * - —X
) y=02% 2 y=3v 3) y=(3): 4y=2.
17. YkaxkuTe MHTEPBaJ, KOTOPOMY NPUHAUIEKHT pelieHne ypapuenus 81 3% = %

) 24 2(-6-4); 3)(24; 4 (-8;-5]
18. Pemmnre HepasenctBo 8 2! % >4

1) (- 2;2);2) (0; +o0); 3) [2; +o0); 4) (- o;6).



19. Onpenenure HanOoOJIBIIIEE U3 YUCEN:

n ©% 20 v e

20. Haiiaute 3HaueHne Beipaskennss 132108137 — 2
1) 13, 2) 5 3) 12  4) 47

21. Bouuciure logs(9a), ecnm logs a® = 12
1) 0,5; 2) 6; 3) 13; 4) 8.
22. Ykaxkute MHOKECTBO 3HaueHui pyHkuu y =logsx — 13

1) (-o0;+w); 2) (—13; +o0); 3) (- oo; —13); 4) (-13;13).
23. VkaxuTe NPOMEKYTOK, KOTOPOMY MPHUHAUICIKUT KOPEeHb ypaBHeHus log,(x + 1) = 4
1) (8; 10); 2) (14;16); 3) (6;8); 4) (4;6).
24 VkaxuTe MHOKECTBO pelICHUIt HepaBeHcTBa log,(4x —8) <1
1) (- o;2,5); 2) (2;2,5); 3) (2;+x); 4) (2,5; +o0).
25. Haiiaute MHOXECTBO 3HaYCHUN QYHKIMU Y = 3 — 2SINX
1 [LSE 2 [-L1 3 [35] 4) [13]
26. Brerunciure 3HaueHue SIN2X, ecii COSX = % H 37” <x <2m
V3 V3 V3 V3
1) - 2)7; 3)?; 4)—?-

27. Haiimute CyMMy BCEX IIENBIX YHCEIT, KOTOPBIC BXOISAT B 00JIACTh 3HAYCHUI QYHKIIMU Y
= 4c0s’X — 7

1) — 25; 2) 25; 3) 22 4) 0.

28. YnpoctuTe BbIpaKE€HUE 5sin’x — 4 + 5c0s°X

1) 1; 2) 9; 3) -9 4) —4.
V2

29. PemmTe ypaBHEHHE  COSX — 72 =0
1) (—1)”%+ m, n € Z; 2) i—%+ 2nn, n € Z; 3) %+ 2nn, n € Z; 4) i%+

mn, n € Z.
30. Haiigute npousBoanyto GyHknuu y = 0,5Sin2X +5x

1) —C0S2X +5; 2) cos2x +5;  3) 0,5c0s2x +5; 4) -0,5sin2x + 5.

31. YruoBoii Ko3ppHUIHNEHT HAKJIOHA KacaTeabHOU K rpaduKy QyHKINU y = X; + % B TOYKE X
=—1 paBen

1) -3; 2) -2; 3) —-15; 4) 0.

32. IlpousBonHast PyHKIMH Yy = 2COSX — 3x? B TOUKE X0 = 0 paBHa

1) 2; 2) -3 3) O0; 4) —6.

33. B kakoii Touke rpaduka GQyHKINHA Y = X% —3x + 5 TaHresc yIJIa HaKJIOHA KacaTelbHON
paBeH |

) (0:5); 2) (1;3); 3 (1,9) 4) (2;3).

34. Ilpu nBUXKEHUU Tela Mo NPSIMOM paccTOsTHUE S (B KM) OT Ha4aJbHOW TOUYKH MEHSETCS 10
3aKOHY

t*  t? o
s(t)= i 2 (t—Bpems aBmwkeHHs B yacax). Haiinure ckopocts (B KM/4) Tena uepes

1 qac I10CJIC Hayajia ABUKCHUS.
1) 2: 2) 01; 3) 1,5; 4) 0,5.

35. Haiinure kakyro-mi6o nepBooOpa3Hyro GyHKIHH Y = %



3 3, 3,
1) 1 - —; 2)3+E’ 3) 5—;, 4) 4+4

2’ 3°
36. I[H;I4(1)yHKuHI/I y = =3 sinX Haiaurte nepBo)cC)6pa3Hy10, rpaduK KOTOPOW MPOXOJUT
yepe3 Touky M(0;10)
1) —3cosx + 13;  2) 3cosx +7; 3) —3sinx+10; 4) 5cosx + 1.
37. BhlunciiuTe Heonpe ieNeH bl nHTerpan [ (Zx - —) dx
) x-S+ G ) x4 =+ C; 8) 22 —=4C; 4) 227+ =+ C.
38.  Bblumcnute onpeeNeHHbII HHTErpaT | 13 2dx
1) 4; 2) 2; 3) 6; 4) —4.
39.  U3BecTHO, 4TO ff f(x)dx = 2. Haiigute 2 faa fx)dx + fba f(x)dx
1) 2; 2) 0; 3) -2; 4) 4.

2.2.4 TecTnl 0 0011€00Pa30BATEIBbHON YUeOHON TUCHUILINHE

1. HazoBute oburyto npsmyto miockocreir PBM u MAB.
a) PM; 0) A B; B) PB; r) BM.
2. Yepe3 BepmMHBI MapaieIorTpaMMa, JIEKAIIero B OJHOH W3 JIBYX MapauIeIbHBIX

HJIOCKOCTGfI HpOBeI[eHI)I HapaJIJIGJIBHBIe MpAMBIC, TEPCCCKAIOIINEC BTOPYIO IIJIOCKOCTH B TOYKAX Ai,

Al N o .Torma Ai A1 Ay MIPEICTABIISIET COOOM:
a) Tpanenuro; 0) p0M6, B) MapajuiejiorpamMmm; T') IPsIMOYTOJIbHUK.
3. HazoBure o6mryto mpsimyto minockocreit AFD u DEF.
a) AF; 6) FD; B) AE; 1) ED.
4. Yepes koHubl otpe3ka AB,He nepecekaromiero miockoctb ¢ u touky C — ero cepenuny,

MPOBEJICHBI TapaUIeIbHbIE MPSIMbIC, MEPECEKAINIUE IUIOCKOCTh & Al , Al, s COOTBETCTBEHHO.
Haiioure NN, , €CIIN AA =12, AA =6.
a)6;6)9;B) 6 \/E; T) IpYTOi OTBET.

5. JIBe ckpeuivBaromuecs: npsiMble B3aUMHO MEPHEHIUKYISAPHBL. UeMy paBeH yroia Mexay
HUMH:

a) 90Q; 0) 00; B) 1800; T') HEJb3s OMPEACTUTh.

6. [Ipsimast mepneHAUKYIsIpHA K IBYM Pa3IHYHbBIM IJIOCKOCTSIM, TOTA TIOCKOCTH:

a) mepeceKaroTcs; 0) CKPENIMBAIOTCs; B) MapauIeNIbHBIL; T') HEJIb3s ONPE/ICITHUTh;

7. Tlpsmass M MepHeHIUKYISpHA K TPsSAMBIM & U DJiexanuM B riockoctd & Ho M He
nepreHanKyIsIpHa wiockoctd & . Toraa npsiMbie a u b:

a) MmapaJuIeNIbHBI; 0) MEPeCceKaroTCs; B) CKPEIIUBAIOTCS ; T') HEIIb3s ONPE/ICITHTh;

8. JIse mpsiMbie @ u b mapasutenbHbI, a npsiMbie D ¥ C mepreHauKyIspHbl. UeMy paBeH yroi
MexXay a u C:

a) 0%, ; 0) 180°, ; B) 90°, ; T) HEJIb3sl OTIPEICIHTh.
9.)1136: pasnanHe IIJIOCKOCTH NEPNEHANKYIISIPHBI K HEKOTOPOU mpsiMoil. Torga 3Tu miockoc
TH:
a) NepIeHINKYIISPHBI; 0) MapajuleibHbl; B) CKPEIIUBAIOTCS; I') HEJIb3sI ONPEIEINTD;
10.Kakoe yTBepx/1eHHE HEBEPHO:
a) NepIEeHANKYIISAP U HAKIOHHAsI, BEIXOAIINE U3 OJHON TOUKM UMEIOT pa3HbIe JUIMHBI,



0) paBHBIC HAKJIOHHbIE, POBEACHHBIC U3 OJIHOM TOUKH, UMEIOT PaBHbIE IPOEKLINU;

B) M3 IByX HaKJIOHHBIX MPOBEAEHHBIX M3 OJHOW TOYKH OOJbIIE Ta MPOEKIHS, KOTOPOi
0O0JIBIIIE;

r) JIto0as Hak/IOHHAs He OOJIbIIE CBOSH MPOEKIINY;
10. Bemuuciure: 1/—0,3 - /—0,09

1) 0,027; 2) 0,03; 3)-03; 4) 03.
1 8
11. Yopocture Bolpakenue: 1,4a7 : 2a7

9 1 1
1)0,7a™t; 2) 2,8a7; 3)0,7as; 4) 7 as.
12. Haiiaure obmacts ompenencHust Gynkiuu y=103x — 3

1) (- 05 +00); 2)[3; +0); 3) (- 0;3) (3;+o); 4)(3;+x).

13. Haitaure 3HaueHUE BhIpAXKEHUSI 7%
1) *V235; 2) 2; 3) V2 4) *3/23.

6 i
y7'<y_7)
TR

()

7 Y17, 2) 7/y—11; 3) 7/y11; 4) 7/y—13_

X

15.VkaxuTe HauMeHbIIEE IIEJI0€ YUCIIO, BXOASIIEe BO MHOKECTBO 3HaUEHUH PyHKIUU Yy = G) .
3
-2 2) -3, 3) 1, 4 0.

16. Kakas ¢yHkuus sBiseTcs Bo3pacTraromiei?

14. IIpeoOpa3yiiTe BeIpaKeHHE K BHIY /)™

y=02% 2 y=35 3 y=(5); #y=2

1
17. Ykaxute HHTEPBaJ, KOTOPOMY IIPUHAUIEKHUT pelieHne ypapaernss 81 3" = -

-24), 2 (-6 -4); 3(24), 4 (-8;-5]
18. Pemnre HepaBeHCTBO & 217X >4

(- 0;2);2) (0; +0); 3) [2; +o0); 4) (- 0;6).
19. Onpenenure HanOOJIbLIEE U3 YUCEIN:

O 20 an o)

20. Haiinure 3HaueHne Belpakenus 132 logi137 _ 2

13; 2) 5; 3) 12; 4) 47.

21. Beuuciure logs(9a), ecnu log; a® = 12

05 2 6; 3 13; 4) 8.
22. VYkaxuTe MHOXKECTBO 3HaYeHUH GpyHKuuu y = logsx — 13



2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

1) (-o0;+o0); 2) (—13; +x); 3) (- o; -13); 4) (-13;13).

23. VKaxuTe MPOMEKYTOK, KOTOPOMY MPHHAICKUT KOPEeHb ypaBHeHus log,(x + 1) = 4
1) (8 10); 2) (14;16); 3)(6;8); 4) (4;6).

24 VkaxuTe MHOXKECTBO pelicHu HepaBeHecTBa log,(4x —8) < 1

1) (= 0;25); 2) (2;25); 3) (2;+x); 4) (2,5, +o0).

25. Haiinute MHOKECTBO 3HAYeHUH QYHKIUU ¥ = 3 — 2SinX

[L5 2) [-L1] 3 [35]; 4) [1;3].

' 1 3
26. Bprumcnure 3HaueHue SIN2X, ecinu COSX = S H ?n <x <2nm

-5, 2) 2, 3 &, Hn-2
4 2 2

4 1
27. Haiiaure CyMMy BCEX IENBIX YHUCEI, KOTOPBIC BXOST B 00JIACTh 3HAUCHUN QYHKIMHA Y =
4cos’x — 7

—25; 2) 25; 3) 22 4) 0.
28. Vmpocrure BepaxkeHne 5Sin°X — 4 + 5c08°X
1; 2) 9; 3 -9 4) -4

29. Pemmte ypaBHeHHE  COSX — g =0

(—1)”%+ mn, n € Z; 2) i%+ 2nn, n € Z; 3) %+ 2nn, n € Z; 4) i%+ mn, n € Z.
30. Haiiaure npousBoanyto ¢pyHkiuu y = 0,55in2X +5x
—C0S2X +5; 2) cos2x +5;  3) 0,5c0s2x +5; 4) -0,5sin2x + 5.

2
o N X 2
31. VYraoBoiil ko3 dUIMEHT HaKJIOHA KacaTelabHOH K rpaduky pyHKIUU y = — T B TOUKE X =— 1
X

paBeH
-3; 2) —2; 3) —-15; 4) 0.

32. [IpousBonHas GpyHKIUU y = 2COSX — 3x®> B TOUKE X0 =0 paBHa

2; 2) -3 3) 4) —6.

33. B KkaKoif Touke rpaduka QYHKIHH y = X° — 3X + 5 TaHTCHC yI/a HAKJIOHA KacaTeIbHOi paBeH |
(0; 5); 2) (1;3); 3 (1,9 4) (2;3).

34. Ilpu nBUKeHUU Tena 1Mo NpsIMOM paccTosiHUE S (B KM) OT Ha4aJIbHOM TOUYKU MEHSIETCS M0 3aKOHY

t* 2 o
s(t)= ~— 57 2 (t— Bpems aBmwkeHus B yacax). Haitmure ckopocTs (B KM/4) Tena yepe3 1 yac

II0CJIC HaYaJla JIBUKCHUS.

2; 2) 0,1, 3) 1,5 4) 0,5.
40. Haitnure kakyro-1u00 epBooOpa3Hyro GyHKIHH y = 43?
3 . 3, 3, 3
1—m, 2)3+;, 3) 5—;, 4) 4+E

41. ns pysakuun y = —3 SINX HaliquTe nepBoodpasHyto, rpaK KOTOPOH MPOXOJHUT Yepes3
touky M(0;10)
—3cosx + 13;  2) 3cosx +7; 3) —3sinx+10; 4) 5cosx + 1.



1
2

42. BblUMCIIHTE HEONPE/IENCHHbIN HHTErpan [ (Zx — —) dx

X

2) x*——+ C; 2) x24+ 24 C; 3) 2x2—24C; 4) 2x%+ -+ C.
X X X X

o 3
43. BbIuucInTE ONpEIeNIeHHbIN uHTeErpan | | 2dx

2) 4

2) 2, 3) 6; 4) —4.

44, VI3BecTHO, YTO f: f(x)dx = 2. Haiigure 2 f: f(x)dx + fba f(x)dx

2) 2;

© N o o

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

2) 0; 3) -2; 4) 4.
2.2.5 Tunosblie 3a1aHUA

Touka B ne nexxut B mmockoctu TpeyroasHuka A ADC, Touku M, N u P — cepeaunsr
orpeskoB BA, BC, BD cooterctBerHo. Jlokaxute, 4to iockoctd MNP u ADC
HapauiesIbHBbI.

Haiigute 06bM KOHYCa, €clii BbICOTa KOHYCa 3 CM, paanyc ocHOBaHus 1,5 cMm.

[Tpsmas BD nepnienaukynspHa K miockoctu TpeyroiabHuka ABC. U3BectHO, uto BD =9 cMm,
AC =10 cm, BC = BA = 13 cm. Haiinure paccrossaue ot Touku D 1o mpsmoit AC.
Paccrosinue ot 1ieHTpa mapa paauyca R 10 cexyieii miockoctu pasHo d. Beraucioure
momans ceyenus, eciim R =12 cm, d = 8 cm.

Touku A, B, C 1 D He 1€XHT B INIOCKOCTH.

a) MOTYT JIM KaKHe-TO TPH U3 HUX JIEKATh HA OJIHOM NpsMOii?

6) moryt i npsimeie AB 1 CD nepecekatsesi? OTBeT 000CHYITE.

Haiinnte 00bEM npaBMIIbHON TPEYroJIbHOM MUPaMUIBI, BBICOTA KOTOPOil paBHa 12 cMm, a
CTOpPOHA OCHOBaHUsI paBHa 13 cMm.

Han xy6 ABCDA;1B1C1D;. Haitnure aByrpannsiii yron A;BB;K, rae K — cepenuna pedpa
AiD;.

O6pasyrolas KoHyca paBHa 25 cM, a paanyc ocHOBaHMsI 7 cM. HaliTi mOJIHYI0 MOBEPXHOCTH
KOHYCa U €ro 00bEM.

JlokaxuTe, 4TO Yepe3 3 TOUKH, JIeHKAIIHE Ha OJJTHOM MPSIMOU, TPOXOJAUT MIIOCKOCTh.
[Tnomans 60KOBOI MOBEpXHOCTH IMIIMHApa paBHa 1207 cM?, a paanyc OCHOBaHUs 6 cM.
Haiinure muay oOpasyromiein u 00bEM IJIUHIpA.

Haiigure 00b5€M nupaMusl, €ciid BbIcOTa €€ 4 M, @ OCHOBAaHUEM CIIYKHMT IPSIMOYTOJIBHUK CO
CTOpPOHaMH 2 M ¥ 1Mm.

Paccrosinue ot 1ieHTpa mapa paauyca R 1o cexyiieii miockoctu paBao 0. Berauciure
momans ceyeHus, eciii R =12 ¢, d = 8 cm.

[MapanienbHble MPsMbIC & U D exar B MI0CKOCTH 0. JIoKakuTe, uTo mpsmas C,
nepeceKarolias npsiMpie a u b, Takke JSKHUT B IIIOCKOCTH 0.

[Tnomane ceuenus chepol, MPOXOAIIETO Yepe3 e€ MeHTp, paBHA 9 m°. Haifute moomas
cdepsl.

Touka B nHe nexxut B mockoctu Tpeyronsauka A ADC, Touku M, N u P — cepennasbr
otpeskoB BA, BC, BD cooterctBenno. Jlokaxute, 4to iockocta MNP u ADC
napaiebHBbI.

OceBbIM ceYeHUEM LUIMHAPA SBIIAETCS KBAJApaT, IMaroHallb KOTOPOTo paBHA 3\/5 CM.
Haitaure nomans noJHOW MOBEPXHOCTH LIMIIMHAPA.

Touku A, B, C u D He 1€KUT B INIOCKOCTH.

a) MOTYT JI1 KaKHe-TO TP U3 HUX JIKATh HA OJTHOM MPsMOit?

6) moryt i ipsimeie AB 1 CD miepecexatbesti? OTBET 000CHYITE.



22.

23.
24,

25.
26.

217.

28.

29.
30.
31.

32.
33.

34.
35.
36. .
37.

38.
39.

40.
41.

42.
43.
44,
45.

46.

47.

48.

49,
50.

[IpssMOYTONIBHUK, CTOPOHBI KOTOPOTO PaBHBI 6 CM U 4 CM, BpaIlla€TCs OKOJIO MEHBILIEH
cTopoHbl. Haliure miomans NOBEPXHOCTHU TEJIA BPALLECHHUS.

Haiitu 06bEM miapa, eciia ero paauyc 4 cm.

[Inomane moHON MOBEPXHOCTHU MPSMOYTOJIBHOTO Mapasuiesnenumneia pasia 136 oM’
CTOPOHBI OCHOBaHUsA 4 ¢M U 6 cM. Beruncnure 00bEM IpSMOYTOJIBHOTO Mapasliesenunesia.
Haiitu mmomane cdepsbl, paauyc KOTOpPOid paBeH 6 cm.

1Borumciure V243 m5 + Viem?* — V36m? npu m= —%.
Pemmte ypaBuenue vx + 16 =x—4 .

1

a-16az
Cokparure ApoOb 3
5a4+ 20
YpocTtute ( Wi ISRDES S ) il
p bL5—3b  bL5+3b b5

Peumrte ypasHenme v9x° —6x+1 =x? + 1

. Pemmre ypaBmemme: 9*+2-3'-7=0.

. Halinure nambomnbliee 3HaueHHE QYHKIUY Y = G)x Ha otpeske [ —2;3].

. HaiimuTe KOpeHb ypaBHEHUS, a €CIIM UX HECKOJIBKO, TO MX MPOU3BEICHHEC
x-1)(x+2)

¢ g) = (34v2)".

. Haiiiute HanMenbIee pemenne HepapeHcTa V2~ < 128.

. Borncrre  (logyg 5'°8516% + logye 4)° — 1741082893
Pemmre ypaBuenne  Ig(x +1,5) = —Igx

Haiiute Gonbluii kopenb ypasHenus logi(x? +3x—9) = —2

3
Pemmre HepaBenctBo Ig(x —4) + Ig(x — 3) > 1g(17 — 3x)

% . 3w .
Hailinnre 3HaueHne BBIpa)KEHUS V7 tga - sin (7 = a) npua Sina =

3
1-ctg®(-x) Cfg(f -X)
tg?(x-m)—1  ctg(m+x)

YopocTuTe BbIpaKEHUE

. Onpenennre, CKOJIBKO KOPHEH ypaBHEHUS 2c08%X + 7cosx — 4 =0, IIPUHAMJIIEKUT OTPE3KY
[ - 2m; 3]
27 Haiinure HauOoONBIINK OTPUIIATEIBHBIN KOPEHb YpaBHEHHS ( B rpajycax)
sin3x cos5x —cos3x sin5x = 0,5
Pemmre ypaBHerne  Sin’X + |sinx| —2 =0
Haiinure 3HaueHne MPOM3BOIHON QYHKIIMU Yy = COSX SINX B TOYKE Xo =§

I1pH KaKWX 3HAYEHUsX X mponsBoHas Gpyrkmun f(X) = x* — 4x® +1 npuauMaer
MOJIOKUTEIIbHBIEC 3HAYCHHUSL.

. 6

CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduKy QYHKIIMM y = — B TOYKE X=3.
X
x—1
x%-2x+5
o J 2 _ _

Haiinure niomans Gurypsl, orpaHMueHHON TUHUAMUA Y =X,y =0, x=3,x =4.
Oyukuus y = F(X) + C sBisercs nepBooOpasnoii aus Gpyakuuu f(x) = X2 + 3x, rpadux

. Haiinure 3nauenue pyukimu f(X) = B TOYKE MUHUMYMa.

KOTOpoil nmpoxoaut uepe3 Touky M(1; 4). Haiigute C.



o 1
51. Toyka IBHXKETCS BIOJb IPSIMOii co ckopocThio V() = 2 + NS (cxopocTb V — B M/cC; Bpems t

— B ¢). Haiimure myTh, MpoiIcHHBIN TOYKOH B IPOMEXYTKE BpeMeHu [ 2; 7].

52. Haiiaure unrerpan [(x — 1) (x + 1) (x + 2)dx.

53. Touka IBHXKETCS MPAMOJHHEWHO, €€ CKOPOCTh BhIpakaeTcs popmyioit V(1) =1 + 2t.
Haiigute 3aK0oH IBUKECHHSI, €CITM U3BECTHO, YTO B MOMEHT BpeMeHH t = 2 KoopIuHaTa TOYKU
paBHSIACH YUCITY

2.2.6 3agaHus A8 KOHTPOJILHOI padoThl



KontponbHas padora no pazneny «I[IpsiMple U TITOCKOCTH B TPOCTPAHCTBE)

Bapuanr 1

1. Tlnockocte a mepecekaer ctopoHbl AB um BC Ttpeyronmpaumka ABC

coorBercTBeHHO B Toukax D u E, mpuuem AC|a. Haitmure AC, ecniu BD:AD=3:2 u
DE=9 cm.

2. Pebpo xyba paBHO 8 cm. Haiigure:

a) JMaroHaigb Kyoa;

0) mmIomaah CEYCHHsI, MPOXOJSIIICT0 Yepe3 JABE TUAroHaIH Kyoa.

3. Touka O — neurp BnucanHo B TpeyroidbHUK ABC oxpyxHoctu. K mockoctu
JJAHHOTO TpeyrosibHuka mnpoBefeH nepneHaukyssip OK. Haiinute paccrosnue ot touku K 1o
cTopoH TpeyrojibHuka, eciii AB=BC=20 cm., AC=24 cMm., OK=12 cm.

4. B mupsmoyromsHoMm mnapamienenunene ABCDA!BICiD 1 nano: ABZBCZB\E cM.,
BD 1 =12 cm. Haiigure: a) paccrosHue Mexay npsMmeimu BD! u AAT,

6) yron mexay npsmoir BD 1 u mnockocteio ABC.

BapuanT 2

1. Ilmockocts o mepecekaer croponsl AB u BC tpeyromsauka ABC

coorBeTcTBeHHO B Toukax D u E, mpuuem AC|la. Haiimure AC, ecim BD:AD=4:3 u
DE=12 cm.

2. Pebpo xyba paBHo 6 cm. Haiigure:

a) JuaroHaip Kyoa;

0) TUIOHmIAZh CEUEHHUs, MPOXOJSIIET0 4Yepe3 JABE JAMAroHaIM Kyoa.

3. Touka O — uentp BnucanHod B TpeyroidbHUK ABC okpyxnoctun. K miockoctu
JAHHOTO TpeyrojapHuka mnpoBeaeH neprneHaukyssip OK. Haitnure paccrosaue ot touku K 1o
cTOpoH TpeyrosnbHuKa, eciin AB=BC=30 cm., AC=48 cm., OK=16 cm.

4. B mnpsamoyrossHoMm mnapamienenunene ABCDA!BICID 1 nano: ABZBC=4\/§CM.,
BD 1 =16 cm. Haiigure: a) paccrosHue Mmexay npsMmbeimu BD! u AAT;

6) yron mexay npsmoir BD 1 u mnockocteio ABC.

Bapuant 3

1. Ilnockocts a mepecekaer croponsl AB u BC tpeyromsauka ABC

coorBeTcTBeHHO B Toukax D m E, npuuem AC|la. Haiimure AC, ecniu BD:AD=5:4 u
DE=10 cm.

2. Pebpo xyOa paBHo 12 cm. Haiigure:

a) JuaroHaib Kyoa;

0) IUIoma[b CeueHMs, MPOXOMAIIET0 Yepe3 JBEe AHaroHanu Kyoa.

3. Touka O — menrp BmucanHoW B TpeyrodbHHUK ABC okpyxHocTH. K miockoctu
JAHHOTO TpeyrojbHuKa mnpoBeneH neprnenaukynap OK. Haiinure paccrosnue ot Touku K 1o
cTopoH TpeyronbHuka, ecnu AB=BC=30 cm., AC=36 cm., OK=18 cm.

4. B mnpsmoyromsHoMm mapamtenenuneae ABCDA!B1CiD 1 pano: AB:BC:5\/§CM.,

BD 1 =20 cm. Haiigure: a) paccrosHue Mmexay mnpsMmeima BD! u AAT,



0) yron mexnay npsmoid BD 1 u mmockocteio ABC.

Bapuant 4

1. IInockoctes o mepecekaer croponsl AB um BC tpeyromsuuka ABC

coorBercTBeHHO B Toukax D um E, mpmuem AC|la. Haiigure AC, ecnim BD:AD=6:5 u
DE=18 cm.

2. Pebpo xy0a paBuo 10 cm. Haiiaure:

a) JuaroHajb Kyoa;

0) mmIomanas CEYCHHsI, MPOXOJIIIET0 Yepe3 JABE TUaroHaIM Kyoa.

3. Touka O — uentp BnucaHHoW B TpeyroiapHuk ABC okxpyxnoctu. K miockoctu
JAHHOI'O TpeyrosibHUKa mposeaeH nepneHaukyisip OK. Haiigute paccrosaue ot Touku K 1o
cTopoH TpeyronbHuka, ecii AB=BC=15 cm., AC=24 cm., OK=8 cm.

4. B mnpamoyrospHoM mapamienenunene ABCDA!BICiD 1 nano: AB=BC=6\/§ cM.,
BD 1 =24 cm. Haiigure: a) paccrosiHue Mmexay npsMmeimu BD! u AAT,

6) yron mexnay npsmoi BD 1 u mnockocteio ABC.
KonrponbHas padora 1o pazaeny «MHOTOrpaHHHKN

Bapuant 1

1. OcnoBanmem mupamuasl DABC sBisercss mpaBmibHbI TpeyronbHuk ABC, cropona
koToporo paBHa a. Pebpo DA mepnenaukyinsipHo k miockoctd ABC, a minockocts DBC cocrapnsier
¢ ockocthio ABC yroun 30°. Haiiure muiomans G0KOBOk ITOBEPXHOCTU MUPAMHUIBL.

2. B npsamoyronsnom napamienenuneae ABCDA;B1C1D; AD=2,CD=4, A,C= 3\j§ .

Haiinure momaayn 60KOBOW U MOJTHOW MTOBEPXHOCTH Mapajieenumnea.

0 0

3. B mpsimoit TpeyronbHoit npuzme ABCA1B1Cy ZACB=90", ZBAC=60", AC= a
[pssmass A;C cocraiser ¢ mwiockocThio rpann AA;BiB yron 45°. Haiiaure miomans GOKOBOM
MTOBEPXHOCTU IIPU3MBI.

Bapuant 2

1. OcHoBanumem mmpamunel MABCD  sBusercs kBampar ABCD, pebpo MD
MEPNEeHIUKYIAPHO K IUIOCKOCTH ocHoBaHusi, AD = DM = a. Haiigute miomans OOKOBOI
MTOBEPXHOCTU MUPAMHU/IBI.

2. B mpsmoyronpHoM mapamuienenunene ABCDA;B;C1D; AB=3, BC=2, ACl - 7.

Haiinure nomaau 60KOBOM U MOJTHON MTOBEPXHOCTH Napajieenunesa.
ZACB=90°, AC=BC=a

B1C cocrapnser ¢ miockocteio rpanu AA;B:B yron 30°. Haligure miomans GOKOBON MOBEPXHOCTU

3. B npsmoii TpeyronbHoit mpusme ABCA1B1Cy . Ipamas
TIPHU3MBI.

Kontponbnas padota mo teme: «O0beM U MIIOIIAIb MOBEPXHOCTH TEJ BPAIICHHS

Bapuanr 1.

1. OceBoe ceueHue UIMHAPa — KBaApaT, IMaroHaib kotoporo 4 cm. Haliaure minomans
OOKOBO TOBEPXHOCTH LIMIHHIPA.

2. Pagnyc ocHoBaHMs KOHyca paBeH 6 cM, a oOpa3ylolias HakJIOHEHa K IUIOCKOCTH

ocHOBaHus noJ yriaoM 60°. HaiiauTe ruiomass cedeHus, MpoXoIsIIero yepes JIBe 00pasyromiue, yroi
MeX1y KOTOPBIMU paBeH 45° U mioaab 00KOBOW MOBEPXHOCTH KOHYCA.



3. Jlnametp mrapa paseH d. Uepes KoHell AuameTpa MpoBeieHa IIOCKOCTh MO YTiIoM 45°
K Hemy. Haliqure muomans cedeHus mapa 3TOU IIIOCKOCTBIO.

4. B uumnunape mpoBeneHa IUIOCKOCTb, MapajjieibHas OCH W OTCEKawollas oOT
OKpPY>KHOCTH OCHOBaHus Ayry B 90°. JluaroHanb ceueHus paBHa 10 cM u ypaneHa oT ocu Ha 4 cM.
Haiigure momaabs 60KOBOH MOBEPXHOCTH MIJIUH/APA.

Bapuanr. 2

1. OceBoe ceueHHEe IWIMHAPA — KBaApaT, IJIOMAJb OCHOBAaHUS IWIMHJIpA paBHA 16 T
cMP. Hatinure momaas 60KOBOM MOBEPXHOCTH HUITUHIPA.

2. Bricota koHyca paBHa 6¢M, yroJ Ipy BepIIMHE 0ceBOro ceueHus paseH 90°. Haiiaure
IUIOLIa/Ib CEUEHUSs, MPOXOSAIIEr0 Yepe3 JBe 00pasyrolue, yroil MexAy KoTopbIMH paBeH 30° u
iona b 60KOBOW MOBEPXHOCTU KOHYCA.

3. [Tnomanp ceyeHus Iapa IUIOCKOCTHbIO, MPOBEACHHOW dYepe3 KOHEIl Juamerpa IoJ
yriaom 30° kK Hemy, paBHa 757 cM?. Haitzure JAAaMETp LIapa.

4. UYepes BeplIMHy KOHYCa IPOBEEHA IUIOCKOCTh, IEPECEKatollas OCHOBAHUE 110 XOp/E,
JUIMHAa KOTOpoW paBHa 3 cMm, U craruBatomed ayry 120°. IlnockocTh cedeHusi COCTaBIsieT C
IJIOCKOCTBIO OCHOBaHUs yroi 45°. Haliaurte miomianbs 60KOBON MOBEPXHOCTH KOHYCA.

Bapwuanr 3.

1. OceBoe CedeHre MIIMHPA — KBAAPAT, IUIONIA;Ib OCHOBAHKS LIWIMH/PA paBHA 25T cM°.
Haiinure niomaas 60KOBOM MOBEPXHOCTH MUIUHIPA.

2 BricoTta koHyca paBHa 9 cM, yroia npu BEpLIMHE OCEBOrO ceyeHus paseH 120°.
Haiigute miomaab cedeHus, MPOXOMASIIEro 4yepe3 aA8e o0pa3yrolne, yrojl Mexay KOTOPbIMU paBeH
90° u tomaak OOKOBOI MOBEPXHOCTH KOHYCA.

3. JlnuHa TUHAK TiepecedeHus cephl U MIIOCKOCTH, IPOXOIANIeH Yepe3 KOHEIl AuaMeTpa
noJ yriom 60° k Hemy, paBHa 57t cM. Haiinute nuamerp cdepsl.

4. UYepes BeplInHy KOHYca IPOBEJEHA INIOCKOCTh, IEPECEKAOIAs OCHOBAHUE 10 XOpJE,
JUTMHA KOTOpOW paBHa S5 cM, W craruBaromiet ayry 90°. TIIOCKOCTh CEYeHHsS COCTaBISIET C
IUIOCKOCTBIO OcHOBaHuUs yron 60°. HaiinuTe mioma s O0KOBOM MOBEPXHOCTH KOHYCA.

Bapuanr.4

1. OceBoe cedyeHMe LMIMHApPA — KBaJapar, JUaroHajlb KOTOporo paBHa 8 cM. Haiinure
TUI0IIAb OOKOBOM MOBEPXHOCTH LIMIIMH/PA.

2. Panuyc ocnoBanus konyca paBeH 10 cm, a oOpa3yromiasi HaKJIOHEHA K TIJIOCKOCTH
OCHOBaHHUs NoJ yriaoM 45°. HaiiauTe miomazs cedeHus, NpoxXosIIero yepes JIBe 00pasyromiue, yroi
Mexay KoTopsiMu 30° 1 TuIomIaib 60KOBOM MOBEPXHOCTH KOHYCA.

3. Junametp mrapa paser d. Uepe3 koHell AuaMeTpa MpoOBeieHa MII0CKOCTh Mo yriioM 30°
K Hemy. Haiiaure nnuHy nuHuM nepecedeHus cepsl U MIOCKOCTH.

4. B uumnuHape mpoBeneHa IUIOCKOCTb, MMAapajiesibHAas OCH W OTCEKawomas oOT
OKPYKHOCTH OCHOBaHHMs 1yry B 120°. Jluaronans cedenns paBHa 20 cM M yAaJeHa OT OCH Ha 3 CM.
Haiinure momaas 60KOBOM MOBEPXHOCTH MIUIIUHIPA.

KontponbHas paboTa mo pazaeny «Anredpa
BAPUAHT 1.
1. HaiiguTe 3HaUeHUE BBIPAKECHUS:
6 \E T B
(l) T + T 6) a2 :

)

3
az mpua=0,1;

6) 51°853 .log,8; 2)2log,3 + log2§ :



2. Hatigure Sin a, eciu COS o = - 0,6 ug < a < T.
3. Boruucaure: 2sin/5%:-cosl5°.

4. Pemure ypaBHEHUE:

N9 6 log, (26 4 5) = 21
9 () =9 0)log(2x+5)=2;

2
8) (loglx) — logix =6; 2)V7 — x2 =+—6x.
2 2
0) 2sin X - 1 = 0. YkaxuTe HauOOJIbIIHIA OTPUIATENILHBIN KOPEHb
B Tpajycax.
5. PemuTe HEpaBeHCTBO:
a) logs (1 —x) > logs (3 —2X) ;
11 1\*t+1
o) +() =2

(x+1D)(x—4)

8) - > 0.
BAPUAHT 2.

1. Haiigute 3HaYeHUE BBIPAKEHUS:

3[s

27, V025, h Ny 1
Cl) 25 + T, 6)1,4&7 : 2a7 npna—;,

g) 210827 - 10g3é , 2 log, 10 - 2log, 5 +log, 40 .
2. Haitgure €oS a, ecim Sina = 0,8 u % L <,

3. Berumciure: C0s” 15°-sin® 15°
4. Pemmure ypaBHEHUE:

] 0,2x+1
9 () =25 Ologx-9=7,

6) log/(211+5) — logi6 = log12; )V 12— 6 ==5x.
7 7 7

0) 2sin X + 1 = 0. Ykaxxute OvKalIuii K HyJl0 KOPEHb B rpajaycax.
5. Pemmte HEpaBEHCTBO:
a) logi(2x +5) > =3;
2

6)(5) - @ -8 <0;
024 2x-3
6) =7 (x+3) <0.
BAPUAHT 3.

1. HaiiguTe 3HauUeHUE BBIPAKECHUS:
1

1 5

a) 125 - 52-3/216 ; 6) 0,9as : 3a5 upua=16;
6) (V2)°82 -log,27; 2)log,75 +log,(25)7".

2. Haitgure Sin o, ecim c050c=5i u % < 0 < 20.

3. Bemumcnute: COS> 75°- sin? 75°

4. Pemmrte ypaBHEHUE:

Ji 0,1x—1
9 (5) =16;  6)log, (6—x) =~I;

6) log, (1] —2) +log/(x — 2) =§; 2)V3I—2x =6+x.
2



. V3 . o
0) sin 4x = 5 VYKaKuTe HAUMEHBIINH MOJI0XKHUTEIBHBI KOPEHb

B rpajgycax.
5.PemnuTte HEpaBEHCTBO:
a) 1g° x - 2lg x > 3;

9@+ Q) >s

G+D(x+3)?
g) SHEH) )
x+4
KOHTpOHBHaﬂ pa60Ta I10 pa3aciy: «Hauama MateMaTrnyecKoro aHajausa

Bapuant Ne 1.

Al.Haiigute nponsBoauyo dyukimu Y =15x° —2x* +4x 5.

1)y =6x"—4x+4  2) y=9x"—4x+4 3) y'=15x" —4x+4 4) y' =9x° —-2x+4
A2 .Haiinute 3Hauenne npousBoaHoii ¢pynkmun f (X) = x> +2x—1 B Touke X, =0.

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

A3 Haiizure yriaoBoii koadduuuenT kacarensHoi k rpapuxy gpynxmmn f (X) = x* —3x* —11 B

TOYKE ¢ abcIuccon X, = 2.

1) 0 2) -11 3) -15 4) -26

A4 Haiigure kputndeckne Toukn Gpyakmun T (X) = X° + 6X.

1) 0 2) 3 3) -3 4) -6

A5.YKaxuTe NIPOMEKYTOK, Ha KOTOPOM (GyHKIHMs Y = X° —6X+4 yObIBaer.

1) (~o0;-3] 2) (~3) 3) (~o03] 4) [3)

A6 Haiinure nHawGonbimee 3Hauenme yskmuu f(X) =4X—X° Ha oTpeske [1;6] 1) 36
2) 4 3) 15 4) 3

A7.Teno mBrxercs no 3akony S(t) =16t — 2t*. Haiinure ckopocTh Tena yepe3 | cekyHay mocie
Havasa JBUKCHHS.

1) 14 2) 13 3) 8 4) 10

A8 Haiinure Bce meproobpasusie Gpynxmun f(X) = x* +3x> +5.

5 5 5

1) F(X) =4x* +6x 2) F(x):X5+x3+5x+C 3) F(x):);+x3+5x 4)F(x):x5+x3+C

A9 Haiinure nepeoo6pasnyio gyrkiuu f (X) = Xx* —5, rpaduk KoTOpoii IPOXOIUT Uepe3 TOUKY C

koopauHatami (3;4).

3 3 3
X X

1) F(x):§ —5x+10 2) F(x)zg —5x—-10 3) F(x)=>- —5x 4) F(x)=x>-5

w | x

A10.Haitaure abenuccy Touku rpaduka yukmun T (X) = 4x* —12X -9, B KOTOpOIi YriI0BO#
K03 (HUIIMEHT KacaTenbHOU paBeH 12.
1) 0 2) 3 3) 4 4) -3

B1.Berauciure miomaab GUrypel, orpaHHuEHHON TUHUSIMH Y = X? —8x+15; x=0;x=3; y=0.

B2. JIna ¢pysxmmn f (X) = HaiiauTe oOUIMil BUA EpBOOOPA3HBIX.

1
\/ZX—l



B3.3anummre ypaBHeHHe KacaTenbHoil k rpaduxy gynxmun B f (X) = 4x° +6X —3 Touxe X, = 0.
Bapuant Ne 2.

Al.Haiigute npousBoauyio dyukiuu Y = 2,5X* +3x* —6x+12.

1)y =4x+6x-6 2) y'=10x>+6x—-6 3) y'=x>+6x-6 4) y=x*+2x-6
A2.Haiinute 3nauenne nponsoaHoi Gpynkmun f (X) = X* +3x—4 B Touke X, = 0.

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

A3.Haiiute yrioBoit koo huuueHT KacatenbHoil k rpaduxy dyuxiuu f(X) = x> —4x*+7 B

TOYKe ¢ abcuuccoit X, = 2.

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

A4 Haiinure kputnueckue Toukn Gynxmmn f (X) =10x — x>,

1) 0 2) 5 3) -5 4) 10
A5.YKaXuTe IPOMEKYTOK, Ha KOTOPOM (GyHKIHs Y = X* + 2X +3 Bo3pacTaer.

1) (~o0;-1) 2) [~ 3) (~ooi-1] 4) [-Lw)

A6.Haiiute HauMeHbee 3HaueHne Gyukmun T (X) = X* — 2X Ha oTpeske [0;4].

1o 2)-13 3)-1 4) 6

A7.Temno gBikercs o 3akony S(t) =12t —3t*. Haiimure ckopocTs Tea depes 1 cexymy mocie
Hayasa JBUKEHHS.

1) 3 2) 9 3) 6 4) 4

A8.Haiinute Bce nepsoodpasubie Gynkimu T (X) = 2X> +Xx° +5.

4 3 4 3

1) F(x) = 6x2 +2x 2) F(x):X2+);+5x+C 3) F(x):X2+X3+5x 4)

x* X3

F(X)=—+—_—+C

) =-%3
A9 Haiinure neproobpazuyio Gpyrkimu f (X) =4 — X, rpadguk KoTOpOil IPOXOIUT Yepe3 TOUKY C
koopauHaTamu (3;10).

x° a@ x° X

1) F(x) = 4x—§ +7 2) F(x) = 4x—§ -3 3) F(x)= 3 +1 4) F(x) = ?+19
A10.Haitnure abenuccy Touku rpaduka ¢yukmun f (X) = 5> —12X +1, B KOTOpOit yriioBoi
K03 (ULIMEHT KacaTeIbHOU paBeH 8.
1) 0 2) -2 3) 4 4) 2

B1.Berunciute miomaas GUrypsl, OrpaHMYeHHOMN TMHMAME Y = X° —6X+12; x=0;x=3;y=0.

B2. JIns pyakmum f (X) = (322)2 HalauTe o0l BUA IEPBOOOPA3HBIX.
—£ZX

B3.3anummre ypaBHeHue KacaTenbHol k rpaduxy pynkmun f (X) = 3x* —6X +1 B Touke X,= 0.
Bapwnant Ne 3.

Al Haiiure nponssonnyto Gpyrxmun Yy = (4—3X)°.

1)y '=20(4-3x)* 2)y'=5(4-3x)* 3)y' =-154-3x)" 4) y'=-54-3x)*

A2 Haiinute 3Hauenue npoussoanoit ynxmmu f (X) = 3X+ /X B Touke X, =1.



1) 4 2) 35 3) 2 4) 0
A3 Haiiure yrinosoit koddduuuenT KacarensHol k rpaduxy pynaxmuu f (x) =3x* —2x° -5

TOuKe ¢ abcuuccoit X, = 2.

1)-12 2)12 3)-9 4) 9

A4 Haiinute xputnueckue Toukn ¢pyukuun f(X) = 6x —x* +5.

1) 0 2) 6 3)-3 4)3

AS5. YKaxuTe MPOMEXyTOK, Ha KOTOpoM dyHKmus Y = 2X° —3X° +5 yObIBaer.

1) (03) 2) [og] 3) (ool 4) [Leo)

A6 Haiinure nanmensmee 3nadenne Gynxuun f(X) =3x* —12x+1 Ha orpeske [1;4].
1)1 2)-8 3)-11 4)0

A7.Teno aBmwxercs o 3akony S(t) =t —3t? + 2. Haiiqute ckopocTh Tena depes 3 CeKyH/IbI MocIe
Hayasa JBIKEHUS.
1) 9 2) 2 3) 6 4) 24

A8 Haiinure Bce nepeoobpasusie Gpynkmun f(X) = 4x® —6x° +x—1.
2

1) F(x) =12x% —12x +1 z)F(x):X4_2X3+X2_X

x x* X2 X2
AFX) == -"+"+C HF(X)=x*-2x*+—-x+C
) F(x) 2 3 2 ) F(X) 5

A9 Haiinure nepeoobpasuyio gynxmmu f (X) = 5X + X, rpaduk KoTOpoii IPOXOIUT Yepe3 TOUKY C

koopauratami (0;3).

1) F(x) = 5x’ +i—3 2) F(x) = 5x’ +i+3 3) F(x)= ﬁ+53 +3 AHFX)=x"+x>+3
2 3 2 3 2 3

A10.Haiture abenuccy Touku rpaduka ¢pyuxmun f (X) = 3x* +5X — 6, B KOTOpOIi YriI0Bo#

KO2(ppUIMEHT KacaTeTbHON paBeH -/.
1) 2 2)-6 3) -2 4) 0

B1.BblunciuTe mWIomanb GUrypsl, orpaHHYeHHOM IMHUIME Y = X° —6X+18; x=0;x=3;y =0.

B2.JIna pyaxmum f (X) = (23;))2 HalauTe o0l BUA IEpBOOOPAZHBIX.
—oX

B3.3anumuTe ypaBHEHHE KacaTeabHOM K rpaguky Gpynkimuu f (X) = 2-/X + X B Touke X, = 1.
Bapuant Ne 4.

Al Haiinure npoussoanyio gynkiun Y = (5X +5)°.

1)y =255x+4)* 2)y' =2005x+4)* 3)y' =56Bx+4)" 4)y =4556x+4)*

. . . T
A2 Haiinure 3HaueHne nmpon3BoHoi ¢pynknuu f (X) =Sin X —COS X B ToUke X, = 1

1)0 2) -2 3) *45 4y 2

A3 Haiiure yrioBoii kodgduuuenT kacarenbHoit K rpapuky pynxmun f(X) = 2x> —3x* —4 B

TOYKE ¢ a0CIuccoit X, = 2.
1) 0 2)-12 3) 12 4)-8



A4 Haiimute xputrueckue Toukn pyHkmmn T (X) = x> —8x+12.

1) 8 2)4 3)-4 40
A5.YKaxuTe IpOMEXyTOK, Ha KoTopoM pyrkmus Y = 3x° —2x° —5 Bospacraer.
1) (02) 2) [t) 3) (~ootl] 4) [oa]
A6.Haiinute nanGonbiuee 3naueHne GyHkuun f (X) =1+8X — X° Ha oTpeske [2;5].
1) 17 2) 30 3) 66 4) 16

A7.Teno aBmwxercs 1o 3akony S(t) =3+ 2t? +t°. Haiiaure ckopocTh Tella yepes 3 CeKyHIbI oCIe
Hayaja JBMKEHUS.
1) 9 2) 3 3) 39 4) 4
A8 Haiinure Bce nepBoobpasusie gynkuun f(X) =8x> —3x* + x—1.
2

1) F(x) = 24x* —6x+1 2)F(x)=2x4—x3+X2—x+C
2 4 3 2
3)F(x):2x4—x3+X2—x 4)|:(x):X2_X+X2+C

A9 Haiinure nepsoobpasnyro gpyrxmuu f (X) = X* —5X, rpapuk KOTOPOii IPOXOIHUT Yepe3 TOUKY C
koopaunarami (0;3).

x® 5x? %> K& i 2 x® 5x?
DFEM) = R 2) F(x)= 5,3 3) FX)=x*—x*+3 4)F(x) = S, +3
A10.Haiimure abeuuccy Touku rpaduka gynkmun T (X) = 3+5X + 3%, B KOTOpOit yrioBoit
K02 (DUIIMEHT KacaTeIbHOHM paBeH - 7.
1) -2 2) 0 3) -6 4) 2

B1.BeIunciuTe miIomas GpUrypsl, OrpaHHYeHHOM TMHMAME Y = X° —4X+17; x=0;x=3;y =0.

B2.Jlnsa pyakuuu f(x) =

HaWuTe OOUIUi BUJT IEPBOOOPA3HBIX.

2
\/1— 4x

B3.3anumuTe ypaBHeHHe KacaTelbHOM K rpaguky Gpynkimu f (X) = 4-/X + X B Touke X, = 1.

2.3 TunoBble KOHTPOJIbHbIE 32JaHUsl, HCIIOJIb3yeMble [1JIsl IPOMEKYTOYHOI aTTecTanuu
1o o0meo0pa3oBaTeIbHON Y4eOHOM THCHUIINHE

2.3.1 IlpumepHblii mnepedeHb BONPOCOB K Au(pdepeHIUPOBAHHOMY 3a4eTy IO
o0ueodpazoBaTeIbHOM YUeOHOM TMCUMILINHE

Bompocs k nuddepenHnmpoBaHHOMY 3a4€Ty :

. AKCHOMBI CTCPCOMCETPHUU U CICACTBUSA U3 HUX.
[TapannensHble mpsiMble B TpocTpaHcTBE. Teopema o mapamieabHbIX MPSIMBIX.
Teopema 0 mapamiebHOCTH TPEX MPSMBIX.
[TapamienpHOCTD MPSMOM U TUIOCKOCTH. [TpU3HaK MapauienbHOCTH MPSIMOM M TJIOCKOCTH.
. B3zaumHoe pacnionoxeHue 1ByX MpsIMbIX B IPOCTPAHCTBE.

R

. CkpemuBatonuecs npsmsle. [Ipu3nak ckpemumBaromuxcs npsAaMeix. Teopema o CKpeuBaroImxcs
MPSIMBIX.

7. Yribl ¢ COHanpaBIeHHbIMU CTOpOHaMHU. Teopema 00 yriiax ¢ COHaIpaBICHHBIMH CTOPOHAMH.
VYron Mexay NpsSMbIMHU B IPOCTPAHCTBE.



8. IMapannensHble ockocTu. [Ipr3Hak mapamienbHOCTH ABYX IIockocTel. CBOMCTBA
MapaJuIeIbHBIX IIJIOCKOCTEM.
9. Terpasup, ero anemeHThl. [IpaBuIbHBIN TETpAdIP.
Ceuenus Terpaspa.

10. TTapannenenunen, ero aieMeHThl. CBONCTBA NapaslieIenuIea.
11. IlepnenaukynspHble NpsiMble B IpocTpaHcTBe. [lapanienbHble npsMble, NEpHIEHIUKYISPHbIE
IIPSIMBIE K IIJIOCKOCTH.

12. Jlemma o nepneHAUKYISIPHOCTH JBYX NMapaLICIbHBIX MPSIMBIX K TPETHEH MPSAMOI.

13. Ilpu3Hak neprneHauKyJISIPHOCTH IPSIMOM U IJIOCKOCTH.

14. IleprienAMKysp U HAKJIOHHBIE. YTOJ MEXY NPSMOU U MIOCKOCTBIO.

15. PaccrosiHus B TPOCTPAHCTBE OT TOYKH JI0 TOYKH, MIPSIMOH, IMJIOCKOCTH, purypsl. Pacctosnus B
IIPOCTPAHCTBE MEXY NPSMOM U MJIOCKOCTBIO, MEX/TY IJIOCKOCTSMHU.

16. Teopema o TpEX MEPHEHAUKYISIPAX | OOpaTHas eil.

17. [IByrpanHslii yroi. JINHEWHbIN yroyi ABYTPaHHOTO yIJia.

18. Ilpu3Hak neprneHauKyIsIpPHOCTH IIJIOCKOCTEM.

19. I[IpsmoyronbpHBIN Napasuieenue, ero coicTra. Kyo.
20. IIpusma, e€ anemenTsl. [IpsMas u npaBUIbHASA IPU3MBI
[Inomanp noBepxHOCTH PpU3MbL. OOBEM ITPU3MBL.
21. Ilupamupa, e€ anemenTsl. [Inomanp noBepxnoctu nupamuibl. [IpaBuiibHas yceuénnas
nupamua. [lnomans 60K0BOM MOBEPXHOCTH MpaBHWIbHON nupamMuabl. OOBEM MUpPaMUIbL.
22. MHOrorpaHHUK, IPaBUJIbHBII MHOTOIPaHHUK

23. Humuuap. [Tnommaae moBEpXHOCTH MUIUHAPA, €0 00bEM.

24. Konyec, yceu€nnblii koHyc. Ilnomanp noBepxHoctu konyca. O6bEM KoHyca.

25. Ilap u cdepa. Bzaumuoe pacnonoxxenue chepsl 1 miockoctu. KacarenbHas mi1ockocTs K chepe.
[Tnomans chepsl, 00BEM mIapa.
26.Bextopsl B ipocTpaHcTBe. JlelicTBus Hax BekTopamu. Cll0’KeHNE U BBIYMUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO

. BexTops! B mpoctpancTee. KoopanHaTsl BEKTOPOB.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
28.IIpssmoyronbHasl cucTemMa KoopArHAT B pocTpaHncTBe. KoopanHatel u Bektopsl. Dopmyna s
HaXO0XJACHUS PaCCTOSTHUS MEXKY JBYMS TOUKaMH, 3aJaHHBIMU CBOUMHU KOOPAMHATAMH.

2.3.2 llpumepHoe 3a1aHue Ha Tu¢depeHIMPOBAHHBIN 3a4eT M0 001meo0pa3oBaTeIbHOI
y4eOHOii TMCIUTIIHHE

1. Haiigure 006EM mupaMussl, ecii h =2 M, a OCHOBaHHEM CITY>KHT KBaJpaT CO CTOPOHOM 3 M.
2. Tpu maHHBIE TOUYKH COCIMHEHBI TOMIAPHO OTpe3KaMu. JJoKakuTe, 9TO BCe OTPE3KH JIeKAT B OJTHOU
TUTOCKOCTH.
3. Ilpsimas CD neprieHauKysIsipHA K THIOCKOCTH TpeyroiabHuka ABC.
a) nokaxwure, uto TpeyrodpHUK ABC siBisiercst mpoeknmeit Tpeyronbanka ABD Ha miockocts ABC.
6) eciu CN — BoicoTa Tpeyronbauka ABC, To DN — BbicoTa Tpeyronsauka ABD .
4. OceBbIM CeUeHHEM IMIUH]IpaA SABISETCS KBapaT, TUaroHaib kotoporo pasHa 20 cM. Haiiaure
BBICOTY IIMJIMH/IPA, TUIOIA/1b OCHOBAHMS, TUIONIA/1b OOKOBOM M MOJIHOW MOBEPXHOCTH.
5. Ilnomanp ocHOBaHMA MWIIMHAPA paBHa Q, a MJIOMIAa s €ro 0CeBOro ceueHus paBHa S. Haiitu
00BEM UITUHpA.
6. Haiimure 00BEM MpaBUIBHOM N — YrOJBHON MPU3MBI, Y KOTOPOH KaXKaoe pedpo paBHO @, eciii N =
4.



7. Y3 Touku M npoenén nepnenauxyassp MB k miockoctu npsimoyronpauka ABCD. [lokaxkure,
yro TpeyronbHukn AMD u MCD — npsimoyronbHbIe.

8. Haiinure 00bEM mupaMusIpl, €ciid BhICOTa €€ 4 M, 2 OCHOBAaHUEM CITYXKHT PSIMOYTOJILHUK CO
cropoHamu 2 M U Im.

9. IapamnenbHbie npsiMbIe a U D JIeKaT B INIOCKOCTH o. JloKaxuTe, 4To mpsiMasi C, epeceKaromast
npsiMbie a U D, TaKoKe JISKUT B TUIOCKOCTH 0.

10.  Tlrowmams ceueHus cepsl, IPOXOMIIIETo Yepes eé ueHTp, pasHa 9 M2. HaiiauTe muiomans
cdepsl.
11.  Touka B ne nexxut B mmockoctu Tpeyroiasauka A ADC, touku M, N u P — cepenunbt

orpeskoB BA, BC, BD cooterctBerno. Jlokaxute, uto iockoctd MNP u ADC mapainenbHbL.

12.  OceBbIM ceyeHHEM NUIMHIPA SBISIETCS KBAApAT, JMArOHAIb KOTOPOTrO paBHA 32 om.
Haiinure nomans noJIHON NOBEPXHOCTH LIUWIMH/PA.

13.  IIpsAMOYToJbHUK, CTOPOHBI KOTOPOTO PaBHbI 6 CM U 4 CM, BpalaeTCsi OKOJIO MEHbIICH
cToponbl. HaiiauTe niomaab NOBEPXHOCTH Tela BPaLCHHUS.

14.  Haiitu 00BEM mapa, ecim ero paguyc 4 cm.

15.  Haiitu miomans chepsl, paaunyc KOTOpoid paBeH 6 cM.

16.  Bwluucinure paguyc Kpyra, Iiolaas KOTOPOro paBHa Mmiomaiu chepsl ¢ pagnycom 5 M.

17. OcHoOBaHUE MUPAMUJIBI — IPAMOYTOJIBHBIN TPEYTOJBHUK CO cTopoHaMu 6 cM u 8 cMm. Kaxnioe
060koBOE pedpo mupamuabl paBHO 13 cM. BeruncnuTe BbICOTY TUPAMUIBL.

18.  Haiigute 00BEM KOHYCA, €CIIM BBICOTAa KOHYCA 5 CM, a painyC OCHOBaHHSA 2.

19.  OcHoBanmeM nUpaMHUIbI CIYXUT paBHOOeApeHHBIN TpeyronbHuk ABC, B kotopom AB = BC

=13 cMm, AC = 10 cm. Kaxnoe 00koBoe pedpo mupamusl 00pasyer ¢ eé BrIcoToi yroa 30°,
Berancnure 00bEM TUpPaMHUITB.

20.  IInomaapr 60KOBO¥ MOBEpXHOCTH IHIMHApa paBHa 1207 eM?, a paanyc OCHOBaHUA 6 CM.
Haiigure nuny obpasytoieit 1 00bEM IUITHHIPA.

21. JIBe CTOpPOHBI TPEYTOMbHUKA MapaJUIeNbHBI MJIOCKOCTH 0. JlokakuTe, 4TO U TPEThsI CTOPOHA
napasuieNibHa MIOCKOCTH .

22. Haiiaute quaroHans 0ceBOro C€UEHUS HUIMH/IPA, €CIIH PAANYC OCHOBAHHS HUIUHApA 2 M, a
BBICOTA — 3 M.

23.  Yepes kouHup! A, B u cepennny orpeska AB npoBeneHsl mapayuieabHbIe MPsMbIE,
TepeceKarIIre MIOCKOCTh o B Toukax Aj, B, M1 cooTBercTBenHo. Halimute anmuny orpeska MMy,
ecit AA; =3 cMm, BB; = 17 cMm, mpuuém otpe3ok AB He nepecekaeT mIocKocTh o.

24. Haiinute 06wéMm kyba ABCDA;B1C1D1, eciu AC = 12 cm.

25.  Ilnomaas MOTHOM OBEPXHOCTH NPSMOYTONBHOTO Mapauiesienuesa paHa 136 cm?, cTopoHbl
OocHOBaHHUsA 4 cM U 6 cM. Boruncinure 00bEM NPSMOYTOJIBHOTO MapajuieNenunesa.

26. U3 Bepumnbl kBagpata ABCD BoccTaHoBieH nepneHaukyiasp AE K miIockocTH KBapara.
Yemy paBHO paccTosiHEe OT ToUku E 1o npsimoit BD, eciu AE =2 nm, AB = 8 nwm.

27.  Hcnonp3ys MOJENb MPU3MBI, BHITOJHUTE HEOOXOAUMBIC U3MEPEHUS M HAIUTE €€ TOIHYIO
MTOBEPXHOCTb.

28.  Touxa B ne nexwur B mutockoctu Tpeyronsauka A ADC, toukn M, N u P — cepenuabt

otpeskoB BA, BC, BD cooterctBenno. Jlokaxute, 4to mwiockoctd MNP u ADC nmapannenbHel.
29.  Haitnute 00bEM nupamupl, eciin h = 2 M, a OCHOBaHHEM CITY)KUT KBaJpaT CO CTOPOHOM 3 M.

30. Haiinute 066éM kyda ABCDA;B;C1D;, ecmu AC =12 cm.
31. Jlokaxkute, 4TO yepe3 3 TOUKH, JIeKAIIUe HA OJHOU MPSIMON, TPOXOAUT MIIOCKOCTb.



32.  ]IBe CTOpOHBI TPEYTOJIbHUKA MapaIebHbI INIOCKOCTH 0. JJOKaXXUTe, YTO U TPEThsl CTOPOHA
napaiesibHa MIOCKOCTH O.

33.  OceBbIM CeueHHEM IMIMH/IPA ABISETCA KBapaT, TUaroHaib koroporo paBHa 20 cMm. Haiigure
BBICOTY IIMJIMH/IPA, TUIOIIA/Ib OCHOBAHHUS, TUIOMIAb OOKOBOM M MOJIHOW MOBEPXHOCTH.

34.  Ilmomans oCHOBaHUS IMIMHIpPA paBHA Q, a MIIOIIAIL €T0 OCEBOTO ceueHus paBHa S. Halitu
00BEM IUITUHIPA.

35. U3 Bepmmnbl kBagpata ABCD BoccranoBnen nepneHaukyasap AE k miIocKocTu KBajapara.
Uemy paBHO paccTosiHHE OT ToukHu E mo npsimoit BD, eciiu AE =2 am, AB = 8 am.

36.  Hcnonb3yst MOAeNb IPU3MBIL, BBIIOIHUTE HEOOXOIUMbIE U3MEPEHUS U HAIUTE €€ MOTHYIO
MTOBEPXHOCTb.

37. U3 Touku M npoBenén nepnenaukyisip MB k miockoctu npsimoyronsanka ABCD. lokaxure,
yro TpeyronbHukn AMD u MCD — npsimoyronbHbIe.

2.3.3 IlpuMepHBIii 3K3aMeHANMOHHBIA OWJIeT MO 001e00pa3oBaTe/ILHOI y4eOHOH
AUCHUTLINHE

9K3aMeHAIMOHHBIN OmieT Nel

Yacmo A

i w

Al. Haiigure 3Ha4eHne BoIPAKEHHA . 7, npH n=3§,

n

3 4
) 8 7. 264 316, 48 5

A2, YupocTHTe BhIpaKeHune: 1/2‘4.:;14

'U 2:1q:1; 2}. 2_(}?; 3) 2"‘!3(‘133_‘ {,’ qu:

A3. Haiita nponssoanyio Gpynkuun y = - Ex" +5xt—14

Iy 7x* + %" — 14x 2y ;x? b x® — 14x,
3) y' 7x° + 20x%; 4) yl 7x° + 9x*

A4. Pemnre ypaBHenne: cosa—1=10
1) rr + 2nk, ke z, 2 1? t+wk k €z, 3)mk k€z 4 2nk keEz

1

1
AS5. Pemnre HepaBeHCTRBO: (4)“ 3 < P

D («0:5); 2)(=0;7); 3)(5,+2), 4)(7,+2)
A6. Yupocrate soipaxenne 2'°6272 +log. 75 — log; 3

)9 232 351, 474



A7, YKaxurTe NPoMEKYTOK, KOTOPOMY NPHHALIECKHT
Kopenn ypasuenns: log,(x + 1) = 4

1) (8:10);,  2) (14:16),  3) (6:8), 4} (4:6)

Yacme B

B1. YupocTtuts Bepakenue: €0S” o +1—sin® o

B2 .Pemuth ypaBHEHUS:
a) X+1=~1-x 6) 9" —4-3*+3=0
B3. Haiitu o6nacts onpenenenus Gpynkuu: Y = log, (5 — 2X)
B4. Haiitu npou3BoHy0 QyHKIWU:
a) y=e*-cosx 6) y=2"+x°
Yacmsy C

C1.Pemmts HepaBeHCcTBO l0g, (4 —3x)>-1
5

C2.Pemnth ypaBHEeHHsT 2C0S° X +5C08 X = 3
(3 Haiiti nHTepBalbl BO3pacTaHus U yObIBaHHS QYHKUMU: Y = 2x° +3x* -2

IK3aMeHALMOHHBIN OnJieT Ne2

Yacmoe A



Al. Haiignre 3navenne suipaxenns 4°F « 47*P npu p =:
)1, 2)2, 332 434

A2, YupocTHTe BhIpAKEHH E: W
1) 5% g%, 2)520 g7, 3) 5%°g% 4) 5%g'%;

A3. HaiiTa nponssoanyw pynknnn - zxs +4xd — 12

Iy 02°4x*—12x; 2y 6x* + 12x%
3) y 6x* + 7x% 4y 6xt 4+ 1252 —12x

A4. Pemnre ypasuenue: tg4x=1

. . T
1) —n+4mn,n € z; 2)—;+1rn,n&z,—

T mn T
2 3)——+—,n€z; 4 —-+mnnez;
) 3) L tonez, 4) JTmmnez
AS5. Pemnte nepaBencrso: 2°%17 > §*

I) (—oo; _%] 2)( ©0; ?) 3)( 1;**”) : 4)[—§;+00);

4

A6. Haiignre 3navenne spipaxenns log,o 5 + log,o 4+ 2

Dl 22 33 422

A7. VkaxaTe NpoMeKYTOK, KOTOPOMY HPHHALICKHT
Kopens ypasuenus: log,(x + 8) = log, 3 + log, 5

D (=851  2(13); 3)(3;5: 4 [58]

Yacme B

B1. Ynpoctuth Bepaskenue: Sin” o+ 2cos” o —1

B2 .Pemmth ypaBHEHUS:
a) X=1++/x+11 6) 16* —17 - 4" +16 =0
B3. Haiitu o6nacts onpenenenus Gpyukmuu: Yy = l0g, (X2 — 2X)
B4. Haiitu npon3BoIHYIO (QyHKINU:
a) y=e*-sinx 6) y=3"+2x°
Yacms C

C1.Penmuts HepasencTso log, (x —1)> -2
5



C2.Pemmnts ypaBHenus 4sin’X—cosx—1=0

(3. Haiiti nHTEpBaIIbI BO3pAaCTaHMs U YOBIBZ
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