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1. [TacmopT KoMILIeKTAa (POHIA OLIEHOUYHBIX CPEACTB
®onp oueHouyHbIX cpeacTB (Hanee - @OC) npeaHa3HAYeH A KOHTPOJIS U OLEHKH 00pa30BaTEeIbHBIX
JOCTUKEHUIM 00ydaroluxcs, OCBAaUBAIOLIUMX MPOrpaMMmy y4eOHOM AMCUMILIMHBI MO CHEIUAIbHOCTH
54.02.01 Mwuzaitn (mo otpacisim). POC BKIOYAET KOHTPOJIHHO-OLEHOYHBIE MaTepUaibl s
MIPOBEACHUS TEKYIIETO KOHTPOJIsA, TpoMexkyTouHoi arrectaruu. ®OC pa3paboTaH B COOTBETCTBUHU C
paboueii mporpaMMoit yaeOHON AUCIUIUIHHBI o cneranbHocT 54.02.01 Juzait (1o oTpacisam).

2. Pe3yabTaThl OCBOEHMS TN CHUILIMHBI, MOJIeKAIIHE TPOBEPKe
B pesynbrare ocBOeHUs MUCHMIUIMHBI 00yYaronuiics M0JpKeH o0anath npeaycMorpeHHbiMu OI'OC
no creruansHocTH CIIO mo cnemmansHoctn 54.02.01 [luzaitH (1o  OTpacisiM)cleAyOIIMMA

YMEHUSAMU, 3HAHUAMU,

KOTOpble (QOPMUPYIOT OOIIHME KOMIETEHIIMH | TNpodecCHoHaTbHbIE
kommnereruun ®I'OC COO:

Koa v HaumeHoBaHue
dopmupyembIx
KOMIIeTeHI M

IlnanupyemMsbie pe3yJabTaTbl OCBOCHHS THCIUIIIHHBI

Oomrue

JAucuunianHapHbie
(mpeaMeTHBIE)

OK 01. Beibupats
CIOCOOBIPEIICHUSI32/1a4IIPO
(heccroHaTBLHONACSITEIIBHOC
TUIIPUMCHUTCIIBHOK
Pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTb K TPy, OCO3HAHHE
[IEHHOCTH MacTePCTBa, TPYAOTIO0HUE;

- TOTOBHOCTh K aKTUBHOM

e TETHHOCTUTEXHOJIOTHIECKON 1
COLIMAJIbHOM HAIIPABJICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATH,
MIAHUPOBATH HCAMOCTOSTEIIHHO
BBITIOJTHSITH TaKyIO JEATENHHOCTD;

- HHTEpeC K pa3InyHbIM cepam
npo¢eCCHOHAIBHON e TENHHOCTH,
OBnaiecHe YHUBEPCATHHBIMU YUECOHBIMU
MO3HABATEIIbHBIMU JICHCTBHSIMU:

a) 0a30BBIC JJOTUYECKHUE ICHCTBUS:

- CAaMOCTOSATEIHLHO (hOPMYITUPOBATH U
AKTYaJIH3UpPOBATh MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBAThH CYIIECTBEHHBIH
MPU3HAK WK OCHOBAHUS ISl CPAaBHEHUS,
KJIacCHU(UKAIUU U 000OIICHNUS;
OTIPENICTIATH 1ETU JACSITSIIbHOCTH,
3aJilaBaTh

mapamMeTpbl U KpUTEPUU UX TOCTHKCHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B

paccMaTpUBaeMbIX SIBICHUSIX;

- BHOCUTH KOPPEKTHUBHI B ICSITEIHHOCTD,
OIICHUBATHh COOTBETCTBUE PE3YJIHTATOB
[1eJIsIM, OIICHUBATh PUCKHU MTOCIIEICTBHI
NeSATEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH
peIIeHUY JKU3HEHHBIX MTPOo0IIeM

0) 6a30BBIC UCCIIETOBATEIIBCKIE
MEeUCTBUS:

- BJIaJICTh HaBBIKAaMHU y4eOHO-

MCCIIEN0BATEIBbCKOU U IIPOCKTHOM

-BJIaJIETh METOJaMH JJOKA3aTeIbCTB,
QITOPUTMAMU PEIICHHUS 3a/1a4;
ymeHue GopMyIupoBaTh
OTIpeieNIeH s, aKCUOMBI i TEOPEMBI,
MPUMEHSITh UX, IPOBOIUTD
OKa3aTeNbHbIE PACCYKACHUS B XO/I€
peleHus 3aaay;

- YMETh ONEPUPOBATH MOHATUIMHU:
CTETEeHb YUCIIa, JIorapudM 4ncia;
YMEHHE BBITIONHSTH BEIYUCIICHUE
BHAYCHUH U NPeoOpa3OBaHU
BBIPAKEHUM CO CTENEHSIMU U
imorapudpMamu,

npeoOpa3oBaHus ApoOHO-
pallMOHANBHBIX BHIPAKEHUM;

- YMETh ONEPUPOBATH MOHATUIMU:
palroHaNbHbIE, UPPALIMOHAIIBHEIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
nmorapuMUUIECcKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUIMHU:
(byHKIMS, HeTIpepbhIBHAS (YHKIIHS,
MPOM3BOIHAS, IEPBOOOpA3HAs,
OIpeaeICHHbBIN

MHTETPAT, yMEHHE HaXOUTh
MPOU3BOIHBIE AIIEMEHTAPHBIX
(YHKIUH, UCIIONIB3YS CIIPaBOYHBIC
MaTepuaibl; UCCIIE0BATh B
MPOCTEHINX cITydasx QyHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh
HANOOJIBIINE U HANMCHBIITNE
3BHaYeHUs (PYHKIIHI; CTPOUTH
rpaMKu MHOTOYJICHOB C
MCIIOJIb30BAaHUEM arrapaTa
MaTeMaTHYECKOr0 aHAJIN3a;




NCATCIBbHOCTH, HABBIKAMU pa3pemeHH;I
npooJem;

~ BBISIBJIATH HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIe
CBSI3M M aKTyaJIM3UPOBATh 3a7a4y,
BBIIBUT'AThb I‘I/IHOTe3y cec peI_HeHI/ISI,
HAXOAUTh apTYMEHTBI JJIs
JTOKa3aTcJIbCTBa

CBOMX yTBEPXKJICHHM, 33]IaBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHAJTM3UPOBATH MOJyYECHHBIC B X0OJI€
peI_HeHI/IH 3aJa4unu pe3yanaTH,
KPUTHYECKH OIICHUBATh UX
MOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX

yCIOBUSIX;

- YMETh TIEPEHOCHTDH 3HAHHS B
HO3HaBaTeHBHyIO nu HpaKTI/I‘-IGCKyIO
O6J'IaCTI/I KU3HCACATCIIbHOCTH,

- YMETh HHTETPUPOBAThH 3HAHUS U3
Pa3sHBIX

MpEeAMETHBIX 00JIacTeH;

- BbIABHUI'aTh HOBBIC UJICH, HpeI[JIaFaTB
OpUTHHAIILHBIC TTOIXO0JIbI U PEIICHUS;

MPUMEHSTH TPOU3BOIHYIO IPU
peleHuy 3a7a4 Ha IB)KEHUE;
permarb NpakTUKO-
OpUEHTUPOBAHHBIE 3a/1a4H HA
HarOOJIbIINE 1 HANMEHBIIINE
BHAYEHUS, HA HAX0XICHUE MyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETh OIEPUPOBATH MOHATUAMU:
paumoHanbHas QYHKINA,
nokasarenbHasi QyHKINS, CTETIeHHAS
(byHKuus, torapudmMudeckas
(byHKIUS, TPUTOHOMETPUYECKHE
(dyHK1IMHU, 0OpaTHBIE (QYHKIMU;
YMEHUE CTPOUTD rpaduKu
M3y4eHHBIX (DYHKIIMHA, UCIIOIB30BaTh
rpadyKy MPU U3yUYEHUU MPOLIECCOB U
3aBUCUMOCTEH, IIPU PELLICHUU

3azay U3 IPYrux y4eOHbIX
MPEIMETOB M 3a]1a4 U3 peaIbHOMN
KU3HU;

BbIpaxaTh (opMyIamMH 3aBUCUMOCTHU
MEX]Ty BETMIMHAMH,

- YMETh petiaTh TEKCTOBbIE 3a/1a4l
pa3HBIX THIIOB (B TOM YHCJIE Ha
MPOLEHTHL, A0 U YacTH, Ha
NBIDKEHHE, PadOTy, CTOMMOCTb
TOBApOB U YCIIyT, HAJIOTH, 3a/1a4H U3
00J1aCTH yIpaBJiIeHUs TUIHBIMH U
CeMeHHbIMU (PMHAHCAMMU );
COCTaBJISATh BBIPAXKEHUS, ypaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO
YCIIOBHUIO 33]]auM, UCCIIEI0BATh
MOJTy4eHHOE pPEIIeHNEe U OLIEHUBATh
MpPaBI0NOI00HOCTh

pe3yJIbTaToB;

- YMETb ONEPUPOBATH OHATHIMHU:
cpenHee apupMeTHUIecKoe, MeIMaHa,
HanOOoJbIlIee U HANMEHBIIICE
BHAYEHUS, pa3Max, TUCIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeHHE U3BJICKATh,
MHTEPIPETHPOBATH UHPOPMALIHIO,
Mpe/ICTaBICHHYIO B TaOIUIaX, Ha
nuarpammax, rpadukax,
OTpaKaOIIYIO CBOICTBA peabHbIX
MPOIIECCOB U SIBJICHUH; MPEICTABIISATH
MH(OPMAIHIO C TTOMOIIBIO TAOJIHI U
nMarpamMM; UCCIe0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM
qHCIIe ¢ MPUMEHEHUEM rpaduyecKux
METOJIOB U

DIIEKTPOHHBIX CPEACTB;




- YMETb ONEPUPOBATH OHATHSIMHU:
CITy4ailHBIN OMBIT U CIIy4yalHOE
COOBITHE, BEPOSTHOCTH CIYYaiiHOTO
COOBITHSI; YMEHUE BBIYUCIIATD
BEPOSTHOCTH C UCIIOJIb30BaHUEM
rpadyecKuX METOI0B;IPUMEHATh
(OpPMYIIBI CTIOKEHUS U YMHOXKECHHS
BEPOSATHOCTE,

KOMOWHATOpHBIE (HaKTHI U (POPMYITBI
MpU pEIIeHNH 3a]a4; OIICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHH;
BHAKOMCTBO CO CIIy4alHBIMHU
BETMYMHAMU; YMEHHE MTPUBOIUTH
MpUMEpPHI MPOSIBIICHUS 3aKOHA
0OJBIINX YUCET B MPUPOIHBIX U
OOLIECTBEHHBIX SIBIICHUSAX;

- YMETb ONEPUPOBATH OHATHIMHU:
TOYKA, MPsIMast, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPaHHBIN yToJ,
CKPELIMBAIOIINECS MPSIMBIE,
napauieaIbHOCTb U
MEPICHIUKYISIPHOCTD MPSIMBIX U
IIOCKOCTEH,

YTOJI MEXTY TPSMBIMH, YTOJI MEXIY
MPSIMON U TJIOCKOCTBIO, YTOIMEXKIY
[UIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
10 TJIOCKOCTH,

PacCTOSTHUE MEXTy MPSIMBIMH,
paccTosiHie MEXAY IIOCKOCTSIMU;
YMEHHUE UCIIONIB30BaTh MIPU PELICHUN
3ajay u3y4yeHHbIe GaKThI U
TEOpPEMBbI IUTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl O0BHEKTOB
OKPY>KaIOLIeT0 MUPA;

- YMETh OIEPUPOBATH MOHATUAMU:
MHOTOT'PaHHHK, CEYEHUE
MHOTOT'paHHHUKA, KYO,
napaienenunes, npusma,
nupamMujia, Urypa u moBEpXHOCTh
BpalleHus, IWIHHIP, KOHYC, T1ap,
chepa, ceueHust GUTYphI BpaIICHUS,
MIOCKOCTB, Kacaromasicst cepsl,
UIMH]Ipa, KOHYCa, TUIOMIA b
MOBEPXHOCTU MUPAMUIBI, TPU3MBIL,
KOHYCa, IMINH]PA, TUIOMIalb chepsbl,
00BeM Ky0a, IpSMOYTOJIBHOTO
napajuiesienune1a, TupaMuIbl,
MPU3MBIL, IIMHIPA, KOHYCAa, 1MIapa;
YMEHHE N300pakaTh MHOTOIPaHHUKY
M TIOBEPXHOCTH BpAILlEHHsI, UX
CEUEHHUS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U




DIIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CUMMETPHUIO B
[IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHBIE
MHOTOI'paHHHKH;

YMETh ONEPUPOBATh MOHITUAMHU:
NBUKEHHUE B IIPOCTPAHCTBE,
Mog00HbIE PUTYPHI B IPOCTPAHCTRE;
MCII0JIb30BaTh OTHOIIIEHUE
MyIoIae MOBEPXHOCTEH U 00BEMOB
NoJOOHBIX (PUTYp MIPU pPELIeHUN
3ajay;

- YMETb BBIUUCIIATH FEOMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLIA]b,
00BeM, TUIOIIA/Ib TOBEPXHOCTH),
MCIIONb3Ysl U3yUeHHbIE (POPMYJIIBI U
METO/IBI;

- YMETh OIIEPUPOBATh MOHATUAMHU:
NpPSAMOYTOJIbHAs CCTeMa KOOPHMHAT,
KOOpAMHATHI TOYKH, BEKTOP,
KOOPJMHATBl BEKTOPA, CKAJIIPHOE
[IPOU3BENECHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YNCIIO;
HaXOJIUTh C TOMOILBIO N3yYEHHBIX
(bopMysT KOOpAMHATHI CEPEAUHBI
0TPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKAMH;

-YMETb BBIOMPATh NOIXOAALINH
M3Y4YEHHBII METOA JUIsl pELICHUS
3ajjauy, paclo3HaBaTh
MaTeMaTHYecKue (PaKkThl 1
MaTeMaTHYeCKue

MOJIEIH B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUSAX, B
MCKYCCTBE; YMEHUE NPUBOAUTD
IPUMEpPbl MATEMATUYECKUX
OTKPBITHH

POCCUICKOI 1 MUPOBOM
MaTEeMaTU4YECKOU HAyKH

OK 02.

1 crionb30BaTbCOBPEMEHHBIE
CpeICTBANoONCKa, aHaIN3a
MUHTEPIPETALUN
nH(opMauu,u
MH(POPMALIMOHHBIETEXHOJIOTH
M /17151 BBIMIOJTHEHUsI3a0a4
npodecCHoHANEHOU IS TEIbH
0CTU

B o6macTu IEHHOCTH HAYYHOTO
MO3HAHUS:

-c()OpMHPOBAHHOCTH
MHPOBO33PEHHUS,COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSHAYKH
1 OOILECTBEHHOM MPAKTHUKH,
OCHOBAaHHOT'O HAaJUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIOCBOETO
MecTa B MOJIUKYJIbTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOW U
YUTATEIbCKOMKYIBTYpPhI KaK CpeCTBa

B3aHMO,Z[€I>'ICTBI/I5I MCKAYJIOJAbMHU U

- YMETh ONEPUPOBATH TIOHATHIMU:
panroHaTbHAS
(dbyHKIMS,TOKa3aTeabHas PyHKITUA,
cTerneHHast QyHKIHS,
nmorapudmMudeckasiQyHKIHs,
TPUTOHOMETpHUYECKUE (QYHKIUH,
oOpaTHbIe PYHKIIUN;YMEHUE
CTPOUTH TPaPUKU U3yIEHHBIX

(b yHKIHI, HCTIOIB30BaThIpaUKH
MPY U3YyYEHUH MPOIIECCOB U
3aBUCUMOCTEH, IPU pelICHNn3aaad

M3 APYTrUX y4eOHBIX MPEJAMETOB U




MO3HAHUS MUPA;
- OCO3HAHHE [IEHHOCTH HayYHOU
NesITeTbHOCTH,TOTOBHOCTD
OCYIIECTBIISITH MPOCKTHYIO
MUCCIIEIOBATENLCKYIO eI TEIbHOCTD
WHAWBUIYaTbHO UB rpymie.OBiageHne
YHUBEPCATHHBIMU
y4eOHBIMHUITO3HABATEIHHBIMH
IMEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaIuei:

- BIIQJICTh HaBBIKAMU TIOyUEHUS
nHpOopMauu U3

MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITETbHOOCYIECTBIISITh TTOUCK,
QHaIIN3, CUCTEMATH3AIIIO
MUHTEPIPETANNI0 HHPOPMAITUT
pa3IMYHBIX BUIOB HPOpPM
[pEICTABIICHIS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX
(dopMaTax ¢ yueTOMHa3HAUCHUS
nH(pOpMauu U 1eJIeBOM

Qy TUTOPUU,BBIOUPASt ONTHMAIEHYIO
(bopMy IpeACTaBICHUST UBU3YaJTH3aIHM;
- OIICHUBATh JIOCTOBEPHOCTH,
IIETUTHMHOCTEUH(pOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM UMOPATHHO-
ATHYECKUM HOpMaM;

- HCIIOJIB30BATh CPEJICTBA
MH(pOPMaITMOHHBIX
MKOMMYHHUKAITUOHHBIX TEXHOJIOTHIA B
PEIICHUUKOTHUTHBHBIX,
KOMMYHHKATHBHBIX MOPTaHU3AIIMOHHBIX
3ajad ¢ COOI0ICHUEMTPEOOBaHU
PPrOHOMUKH, TEXHUKH

0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
MATHYECKUX HOPM, HOPM
MH(pOPMAIIMOHHOI0€30acHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHHUS U
BalIUTHIMH(OpMAIUH,
MH(pOpPMaITMOHHOM
0€30MaCHOCTHINYHOCTH

3a/1a4d U3 peaabHOn
PKU3HU;BBIpaXKaTh GopMyTIaMu
3aBHCUMOCTH MEX/y BeJTMUYNHAMH;
- YMETh ONEPUPOBATH MOHATUIMHU:
TOX/IECTBO,
TOKJECTBEHHOETPeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA
YpaBHEHUH MHEPABEHCTB,
PaBHOCUIILHOCTh ypaBHEHUH,
HEPaBEHCTB U
CHCTEM,palliOHAJIbHEIE,
MppalMOHaNIbHbIE, TOKa3aTelIbHbIE,
CTeNeHHbIE,Torapu(hMUIECKHE,
TPUTOHOMETPHUUYECKHE YpaBHEHUS,
HEPaBEHCTBAU CHCTEMBI; YMETh
pelaTh ypaBHEHUS, HEPaBEHCTBA U
CHCTEMBI C IOMOIIIBIO Pa3IMYHBIX
MPUEMOB; pelaTh YpaBHEHHUS,
HEPaBEHCTBA UCUCTEMBI C
MapaMeTpoM; MPUMEHSITh
ypaBHEHUs, HEPABEHCTBA,
MXCHUCTEMBI JUISl PELLICHUS
MaTeMaTHYeCKUX 3ajlayd U 3aja4
M3pa3IMYHbIX 001acTe HAYKH U
peaIbHOM KU3HU;

- YMETh CBOOOJTHO OIIEPUPOBATH
MOHATHSIMHU:

NBI>KEHUE, TapaJUIeNbHbINA EepeHoc,
CUMMETpHS Ha MIIOCKOCTU U
BIIPOCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHue Mo00us,
Mo100HBIE(UTYPBI; YMETh
pacro3HaBaTh paBHbIEC U MOJO00HBIE
(burypsl, B TOM4HCIIE B IPUPOAE,
MCKYCCTBE, apXUTEKTYPE; YMETh
MCTIOJIb30BATEI€OMETPHUECKHE
OTHOIIICHHUS, HAXOAUTh
reoMeTPHUUECKUE BETUUMHBI(ITTNHA,
YTOJ, TUIOMIalb, 00bEM) MPHU
peleHny 3a1a4 u3 IpyruxydeOHbIX
MPEeIMETOB U U3 peabHOM KU3HU

OK 03. IimanupoBath u
peanu30BLIBaTh COOCTBEHHOE
Mpo¢eCCHOHAIBHOE 1
ITMYHOCTHOE Pa3BUTHE,
MpeIpPUHUMATEIBCKY IO
NesITeNbHOCTh B
npodeccuoHabHOU cdepe,
MCIIOJIb30BaTh 3HAHUS T10
(bMHAHCOBOW TPaMOTHOCTH B
A3TTUYHBIX KU3HEHHBIX

B 065acTi 1yXOBHO-HPAaBCTBEHHOTO
BOCIIUTAHUS: -- CHOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3STHYECKOTO
MOBEJCHHUSI; - CTIOCOOHOCTH OIICHUBATh
CUTYAaIUIO U IPUHUMATh OCO3HAHHBIE
peleHus, OpUEHTUPYSICh Ha
MOPAJIbHOHPABCTBEHHBIE HOPMBI U
LIEHHOCTH; - OCO3HAHUE JINYHOI'O BKJIaJa
B [TIOCTPOCHUE YCTONYHMBOIO OYIyIIEro; -

OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM

- YMETh ONEPUPOBATH TIOHATHIMU:
palMOHATIbHBIE, HPpAIlMOHATIBHBIE,
MoKa3aTeIbHbIE, CTCTICHHBIC,
norapu(pmMuIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI; - YMETb
OIIEPUPOBATH TIOHATHIMHU:
MHOTOT'PaHHHK, CEYCHUE
MHOTOTpaHHUKA, KYO,

[apajuleJIenuIe], IpusMa,




CUTyaluAax

pPOIUTENSAM U (MJIM) IPYTHM YI€HaM
CEeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEN
CEMEWHOM )KU3HU B COOTBETCTBHH C
TpaJuLUsSIMU HApOJOB
Poccun;OBnafgeHne yHuBepcaIbHBIMU
PEryJIATUBHBIMU IEHCTBUSAMU: Q)
CaMOOpraHU3alUs: - CAMOCTOSITEIILHO
OCYILIECTBIIATH I03HABATEIBbHYIO
NesITeNIbHOCTD, BBISBIISTH MPOOJIEMBI,
CTaBUTH U (POPMYJINPOBATH COOCTBEHHBIE
3ajladyy B 00pa3oBaTeIbHON
NEeSTENbHOCTH U KU3HEHHBIX CUTYalUsX;
- CAaMOCTOSITEIbHO COCTaBIIATh TUIaH
peleHus mpodIeMbl C yUeTOM
MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTEHUM; -
naBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIIocOOCTBOBATH (POPMHUPOBAHUIO U
[TPOSIBJIEHUIO HIMPOKOU 3PYIULINH B
pa3HBIX 001aCTAX 3HAHUH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U
KyJIbTYPHBI YPOBEHb;

0) CAaMOKOHTPOJIb: UCTIOJIB30BATh
npueMbl pedaeKkcuu A1 OLIEHKH
CUTYyalllH, BBIOOpa BEPHOTO PEIICHUS; -
YMETb OLIEHUBATh PUCKU U
CBOEBPEMEHHO IIPUHUMATh PELIEHHUSI 110
WX CHIYKEHUIO; B) SMOIIMOHATIbHBIN
WHTEJIEKT, IPEAOoaraomui
c(OpPMUPOBAHHOCTH: BHYTPEHHEH
MOTHBALIMH, BKJIIOYAIOLIEH CTpEMIIEHNE
K TOCTHKEHUIO 1EJIU U YCIIEeXY,
ONTUMH3M, HHULIUATUBHOCTh, YMEHHE
NeiicTBOBATh, UCXOMS U3 CBOUX
BO3MOXKHOCTEI; - SMIATHH,
BKJIIOUAIOIIEH CIOCOOHOCTH MOHUMATh
ODMOLIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUN
KOMMYHHKAITUHU, CTIOCOOHOCTD K
COUYYBCTBHIO M CONEPEKUBAHUIO; -
COLIMAJIbHBIX HaBBIKOB, BKJIIOUAIOLINX
CIIOCOOHOCTH BBICTPaUBaTh OTHOILLIEHUS C
NpYTUMH JIOABMH, 3a00TUTHCH,
MPOSBIISATH UHTEPEC U pa3peliaTh
KOH(JIUKTBHI

nupaMua, GUrypa u moBepxXHOCTb
BpAaIICHHS, IIMIINH/P, KOHYC, Iap,
cdepa, ceueHus: GUTypsl BpaleHHs,
MIOCKOCTh, Kacaromasics chepsl,
LIWINHIpA, KOHYCA, IUIOLIAAb
MOBEPXHOCTH TTUPAMHUIBI, IPU3MEI,
KOHYCa, HWJINHApPA, IJIOIAAb
chepsl, 00beM KyOa,
MPsAMOYTOJIBHOI'O ITapaJlIeIICHuIIe1a,
MUPaMUJIbI, TPU3MBI, IWIAHAPA,
KOHYcCa, IlIapa; yMEeHHEe N300paxarhb
MHOTOTPaHHHUKH U TIOBEPXHOCTH
BpallICHUS, UX CCUCHUSA OT PYKH, C
MOMOIIIBIO YEPTEIKHBIX
MHCTPYMCHTOB H 3JICKTPOHHBIX
CpEICTB; yMETh PaclO3HaBATh
CHUMMETPHUIO B IIPOCTPAHCTBE; YMETH
[PaCItoO3HaBaThb IPABUJIBHBIC
MHOTOTPaHHHKH; - YMETh
OIICPpHUPOBATH NOHATUAMMU:
MPSIMOYTOJIbHAS CUCTEMA
KOOpAUHAT, KOOPpAUHATHI TOYKH,
BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJIsIpHOE MPOU3BEICHUE, YTOI
MEXTy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEICHNE BEKTOPA
Ha YUCIIO0; HAXOAHUTH C TIOMOIIIBIO
M3y4EeHHBIX (POPMYIT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHHUE
MEXIY ABYMs TOUKaMU

OK 04. 3ddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE U
KOMaH/Ie

FOTOBHOCTH K CAMOPA3BUTHIO,
CAMOCTOSTCIIBHOCTHU U
CaMOOTIPEIEIICHUIO; ~-OBJIaICHIE
HaBBIKaMHU y4eOHO-MCCIIE0BATEIBCKOM,
MPOEKTHOM U COIMaIbHOM

JCATCIIBHOCTH, OBHaI[eHI/Ie

-YMETb ONIEPUPOBATH OHATHUAMH:
CJIy4alHBbIN OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSITHOCTD CITYy4aHOTO
COOBITHSI; YMETh BBIUYUCIISATh
BEPOATHOCTH C UCIIOJIB30BAHUEM

rpadUYeCKUX METO/IOB; MPUMEHSITh




YHUBEPCATHbHBIMA KOMMYHUKATHBHBIMH
NMEeNnCTBUSIMH: 0) COBMECTHAs
NEeATEeIbHOCTD: - IOHUMATh U
MCIIO0JIh30BaTh MIPEUMYIIIECTBA
KOMaHIHOW ¥ WHIUBUyaTbHOU PabOTHL;
MPUHUMATD 11eJTH COBMECTHOM
NesTeIbHOCTH, OPTaHU30BBIBATh U
KOOPJAMHHUPOBATH IEHCTBHUSI 110 €€
ITOCTHIKEHMIO: COCTABJIATH IIJIaH
NMEWCTBUM, PACIIPEIEISATh POJIM C YUETOM
MHEHUH YYaCTHHKOB 00CYX/IaTh
pe3ynbTaThl COBMECTHOM PabOTHI; -
KOOPJIUHUPOBATH M BBITIONHATH PadOTy B
YCIIOBHSIX PEATbHOTO, BUPTYaJIbLHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS; -
OCYIIECTBIISATH TO3UTUBHOE
CTpAaTernyecKoe MOBEECHUE B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIISATH
TBOPYECTBO U BOOOpakeHHe, OBITh
MHUIUATUBHEIM. OBIIaIcHUE
YHUBEPCATBHBIMH PETYJIATUBHBIMHU
NEHCTBUSMMU: T) IPUHSATUE ce0s U IPYTUX
JTIOJIEH: - TPUHUMATh MOTHBBI U
ApPTYMEHTHI IPYTUX JIOACH MPU aHATN3e
pE3ybTATOB AESITEIBHOCTH; -
MPU3HABATH CBOE MPABO U MPABO APYTHUX
TI0/1el Ha OIMUOKY; - pa3BUBATh
CIIOCOOHOCTh TTOHUMATh MUP C TIO3UIIHH
IIPYToro 4enoBeKa

(OpMYJIBI CIIOKEHHUS U YMHOKEHHS
BEPOSATHOCTENW, KOMOMHATOPHBIE
(bakThl ¥ POPMYIIBI IPH PELICHUN
3aJjay; OLIEHUBATh BEPOSATHOCTU
pearbHBIX COOBITHIT; 3HAKOMCTBO CO
ClIy4ailHBIMHM BEJTMUYMHAMM; YMEHUE
MPUBOAUTH TPUMEPHI TPOSBICHUS
3aKOHa OOJIBIINX YHMCET B
MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUAX; - YMETh CBOOOAHO
OIIEPUPOBATH MOHATHSIMU: CTETIEHb C
LIeJIBIM [TOKa3aTeNeM, KOPEHb
HaTypaJIbHOU CTEIEHHU, CTEIIEHD C
PaLMOHATIBHBIM [10Ka3aTelleM,
CTETeHb C JCWCTBUTEIHHBIM
(BEIIeCTBEHHBIM) ITOKa3aTeIIEM,
orapugm ymcia, CHHyC, KOCHHYC U
TaHT€HC MTPOU3BOJILHOTO YHCIIA; -
YMETH CBOOOJTHO OTIEpUPOBATh
MOHATUSAMU: TPaUK QYHKIHH,
oOpaTHast GyHKIIHS, KOMIIO3UIIUS
(byHKUMH, TUHEWHas QYHKLHS,
KBaJpaTU4Has (PYHKLUs, CTEIICHHAs
(YHKIHSA C LIEeTBIM ITOKa3aTeleM,
TPUTOHOMETPUUYECKHE (PYHKIHUH,
0OpaTHBIE TPUTOHOMETPHUYECKUE
(yHKIMH, IOKa3aTeNIbHAs U
morapugmuueckasi pyHKIUN;YMETh
CTpPOUTH rpaduku PyHKITUH,
BBITTOJIHATH MPE00Pa30BaHUs
rpadgukoB GyHKIHIL; - yMETh
MCIIOJIb30BaTh TpapuKH PyHKIHIA
111 U3y4EHUSI TPOLIECCOB U
3aBUCUMOCTEH MPH peIeHUH 3a1a4
W3 ApYTrUX y4eOHBIX MPEIMETOB U U3
pEaJIbHON JKU3HU; BBIPAKATH
(bopMyIaMu 3aBUCUMOCTH MEXKLY
BEIMYMHAMU; - CBOOOHO
OIIEPUPOBATH MOHATHSIMU: YETHOCTh
(byHKINU, TEPHOAUYHOCTD
(yHKIIMH, OTpaHUYEHHOCTb
(yHKIMH, MOHOTOHHOCTB (DYHKIINH,
PKCTpeMyM (YHKIITH, HAanOOIbIIIee
M HaMeHbIlee 3HaueHHs QyHKINH
Ha IPOMEXYTKE; YMETb IPOBOIUTh
mccneoBaHue QyHKIMU; - YMETh
MCIIO0JIb30BaTh CBOMCTBA U rpaKu
(yHKUIMH 17151 pelieHus: ypaBHEeHUH,
HEpaBEHCTB U 33734 C
nmapaMeTpamu; U300paxxaTh Ha
KOOPJAMHATHOM IJIOCKOCTH

MHOXKECTBA PELICHUN YPaBHEHUN,




HCPABCHCTB U UX CUCTCM

OK 05. OcyiiecTBasiTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHUKAITUIO HA
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4ETOM OCOOCHHOCTEN
COITMATBHOTO W KYJIbTYPHOTO
KOHTEKCTa

B o6iacTu 3cTeTHYECKOT0 BOCIIUTAHHS: -
HCTETUYECKOE OTHOIIEHUE K MUPY,
BKJIFOYasi SCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
TpyJla ¥ OOIIECTBEHHBIX OTHOIICHHH; -
CIIOCOOHOCTh BOCIIPUHUMATD PA3IUYHbIE
BU/IbI NCKYCCTBA, TPAJUIIUHU U
TBOPYECTBO CBOETO U JIPYTMX HApOJOB,
OLIYIIATh YMOLMOHAIBHOE BO3/ICHCTBIE
MCKYCCTBA; - yOKICHHOCTD B
BHAYUMOCTH JJIsl TMYHOCTH M 00IIecTBa
OTEYECTBEHHOT'O ¥ MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAIUIHUN U
HApOJIHOTO TBOPYECTBA; - TOTOBHOCTD K
CaMOBBIPKEHHIO B PAa3HBIX BUAAX
MCKYCCTBA, CTPEMJICHHE TIPOSIBIISATH
Ka4ecTBa TBOPUECKOM JIMYHOCTH;
OBrnajieHHe YHUBEPCATbHBIMU
KOMMYHHKAaTHBHBIMU ICHCTBUSMH: a)
OO0IIIEHHE: - OCYLIECTBIAT
KOMMYHHUKAIIH BO BCeX c(hepax )KN3HU;
- pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA
OOIIeHNS, TOHUMATh 3HAYCHNE
COIIMAJIbHBIX 3HAKOB, PACIIO3HABAThH
MPEATOCHUTKY KOH(QIMKTHBIX CUTYaIHH
M CMSITYaTh KOH(JIMKTBL, - Pa3BEPHYTO U
JTOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C
MCTIOJIb30BAHUEM S3BIKOBBIX CPEJICTB

- YMETh ONEPUPOBATH TOHATHIMU:
cpenHee apupMeTHIECKoe,
MeauaHa, HanOoJIbIIee U
HAMMEHBIIICE 3HAYCHUS, pa3Mmax,
IUCTIepCHsl, CTaHAAPTHOE
OTKJIOHEHHE YUCIIOBOTO HabOpa;
YMEHUE H3BJICKATH,
MHTEPIPETUPOBATH HHPOPMAILIUIO,
MPECTaBICHHYIO B Ta0JIMIAX, HA
nuarpammax, rpagukax,
OTpayKarOIIyI0 CBOHCTBA PeabHBIX
[POLIECCOB U SIBJICHUI;
MPEICTaBIATh HH()OPMAITHIO C
[MOMOIIIBIO TAOJIHII U THATPAMM;
MCCIIEIOBATh CTATHCTUYCCKHE
TTAHHBIC, B TOM YHUCIIC C
MPUMEHEHHEM TpapUIECKUX
METOIOB U 3JICKTPOHHBIX CPEJICTB; -
YMETh ONEPUPOBATH MTOHITHIMU:
TOYKA, MPsMasi, TNIOCKOCTh,
MPOCTPAHCTBO, IBYTPAHHBIN YOI,
CKPEIIMBAIOIIUECS MIPSIMBIE,
MapajuieIbHOCTh U
MEePICHIUKYISIPHOCTD MPSIMBIX U
MUIOCKOCTEH, YTOJl MEXKAY MPSIMBIMH,
YTOJI MYy MPSMOU U TIOCKOCTBIO,
YTOJI MY TUIOCKOCTSIMH,
pacCTOsIHUE OT TOYKH JI0 TUIOCKOCTH,
pacCTOSIHUE MEXTy MPSIMBIMHU,
PacCTOSIHUE MEXTY TJIOCKOCTSIMU; -
YMETh MCIIOJIb30BaTh MPH PEIICHUN
3ajay U3ydeHHbIC (PAKTHI U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO
MuUpa

OK 06. ITposBasTH
FPaKTaHCKOMATPHUOTHYECKYIO
[MO3ULMIO, IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaULIUOHHBIX
0011eYeTI0BEUECKIX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3AIUU
MEKHAITMOHAJBHBIX U
MEKPETUTUO3HBIX
OTHOLLIEHU, TPUMEHSATD
CTaH1apThI
AHTUKOPPYNIIMOHHOTO
IMOBEACHMS

- OCO3HaHHE 00yYaIOIIUMUCS
[POCCUHCKOMN TPaKIaHCKOU
MIACHTUYHOCTH; - LIEJICHAPABICHHOE
pa3BUTHE BHYTPEHHEH MO3ULNH
JTMYHOCTH Ha OCHOBE JYXOBHO-
HPAaBCTBEHHBIX LIEHHOCTEH HApOI0B
Pocculickoit denepanuu, ICTOPUYECKUX
1 HALIMOHAJIbHO-KYJIBTYPHBIX TpaJnuLUil,
(bopMHpOBaHUE CUCTEMBI 3HAUUMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOI'O MUPOBO33pEHUS,
[IPABOCO3HAHUS, SKOJIOTUYECKOM
KYJIbTYpBI, CIOCOOHOCTH CTaBUTh LEJIH U
CTPOUTH >)KU3HEHHBIE IIaHbl; B yacTu
IpaX1aHCKOI'0 BOCIIUTaHMS: - OCO3HAHUE

CBOMX KOHCTUTYIIMOHHBIX ITPpaB U

- YMETh PeIIaTh TEKCTOBBIE 331a4UH
Pa3HBIX TUIIOB (B TOM YHCJIE Ha
MPOICHTBHI, OJIH U YaCTH, Ha
NBIKEHUE, PadOTY, CTOUMOCTD
TOBAPOB U YCIIYT, HAJIOTH, 33]a4u U3
00JIacTH yHpaBJIeHHs TUIHBIMU 1
CeMEHHBIMU (PUHAHCAMH);
COCTaBJIAThH BBIPAKEHUS, yPABHEHHUS,
HEpaBEHCTBA U UX CHCTEMBI IO
YCIIOBHIO 3a]1a4H, NCCIIEI0BATh
MOJTyYeHHOE pellIeHHEe U OLEHUBATh
MpPaBIONOA00HOCTh PE3YIIbTaTOB;




00s13aHHOCTEH, YBaXKCHHE 3aKOHA U
MPaBOIOPSIIKA; - IPUHATHE
TPaIUIIMOHHBIX HAITMOHAIBHBIX,
00111eueI0BEYECKUX TYMaHUCTUYECKUX U
IEMOKPATUYECKUX [IEHHOCTEH; -
FOTOBHOCTH MTPOTUBOCTOSITH MI€0JIOTHU
BKCTpEMHU3Ma, HAI[MOHAIIN3MA,
KceHO(POOUH, TUCKPUMUHAIINH 10
COLIMAJIbHBIM, PEJINTUO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM [TPU3HAKAM; -
y4acTBOBaTh B CAMOYIIPABIICHUH B
00111600pa30BaTeIbHON OpraHU3aIuu 1
NETCKO-IOHOIIECKUX OpraHU3alMsIX; -
YMEHHE B3aUMO/JICHCTBOBATD C
COLIMATTbHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIUSAMU U
Ha3HAYeHHEM; - TOTOBHOCTb K
C'YMAHUTApPHOU U BOJIOHTEPCKOMN
NesITeNIbHOCTH;, TaTPUOTUIECKOTO
BOCIIUTAHHUS: - CHOPMUPOBAHHOCTH
[POCCUHCKOMN TPaKIaHCKOU
MJIEHTUYHOCTH, NAaTPUOTU3MA, YBAKECHUS
K CBOEMY HapoJy, 4yBCTBa
OTBETCTBEHHOCTH niepe Poaunoii,
rOpJIOCTH 3a CBOM Kpai, cBoto Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLUIOE U
HACTOAIEE MHOTOHAIMOHAILHOTO
Hapozna Poccuu;

- LIGHHOCTHOE OTHOILIEHUE K
roCyJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOAHOMY
HACJIETUIO, TAMSITHUKAM, TPAIUIIHSIM
HaponoB Poccun, noctrkenusm Poccuun
B HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYAE; - UAeHHas
yOEXKAEHHOCTh, TOTOBHOCTh K CITY>KEHHUIO
1 3amuTe OTeyecTBa, OTBETCTBEHHOCTD
3a ero Ccynb0y; OCBOCHHBIC
00y4aIOIUMUCIMEXKIIPEIMETHBIE
MOHSTHS U YHUBEPCATbHbIC YUeOHBIE
neiicTBUs (peryyiaTUBHEIE,
[MO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE); -
CIIOCOOHOCTH MX UCIOJIb30BaHUS B
[MO3HABATEIBLHON U COMAJIbHOU
MpaKTUKe, TOTOBHOCTH K
CaMOCTOSATENIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUCOHON
NesITebHOCTH, OpTraHU3aIui y4eOHOTO
COTPYJIHUYECTBA C TIEarOTHYECKUMU
pabOTHUKAMU U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOCHUU
MHIMBUAYATHHONH 00pa30BaTeIbHOM




TPaeKTOPHH; - OBIIAJICHUE HABBIKAMU
y4eOHO-MCCIIeTIOBATEIBLCKON, TPOSKTHOM
M COUMAIBHOM JAESTEIbHOCTH

OK 07. ConelicTBOBaThL
COXPAaHEHMIO OKPY KAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUHU KJIMMara,
MPUHIUITB OEPEXKIINBOTO
MpOu3BOCTBA, 3P (HEKTUBHO
NENCTBOBATH B
Ype3BBIYAHBIX CUTYaIHIX

- HE PUHUMATH ICUCTBUS, IPUHOCSIINE
BpEJ OKpY Kalollen cpesie; - yMEThb
MPOTHO3UPOBATH HEOIATONIPHUATHBIC
PDKOJIOTUYCCKUE MOCICACTBHUS
MpeIPUHUMAEMBIX TCHCTBUMH,
MpeA0TBpALIATh UX; - PACIIUPUTDH OMBIT
MesITeTbHOCTH DKOJIOTHUYECKOM
HaIpaBJICHHOCTH;
- pa3pabaThIBaTh TJIaH PeIIeHUs
MpoOJIEMBI C yUETOM aHaIn3a
MMEIOIINXCS MaTepUaIbHbIX U
HeMaTepuaIbHbIX PECYPCOB; -
OCYIIECTBIISATH IeJICHATTPABICHHBINA
MOKCK TIEPEeHOCa CPEJICTB U CIIOCOOOB
neicTBUS B MPOo(eCCHOHATBHYIO CPENy; -
YMETh IEPEHOCUTH 3HAHUS B
MMO3HABATEIHPHYIO M MPAKTHYECKYO
00J1aCTH KU3HENEATCILHOCTH, -
MpeayiaraTh HOBBIE MPOEKTHI, OIICHUBATh
HMJICH C ITO3UIUY HOBU3HEI,
OPUTHHATIBHOCTH, MPAKTHYECKOU
BHAYUMOCTH; - JaBaTh OLICHKY HOBBIM
CUTYaIMsiM, BHOCUTh KOPPEKTUBHI B
MesITeIbHOCTh, OLICHUBATh COOTBETCTBHE
€3YJIbTaTOB IEJISIM

- YMEThb IIPOTHO3MPOBAThH
HEeOIaronpusTHbIE YKOJIOTHYECKUE
MOCIECTBHS PeTPUHUMAEMBbIX
NENCTBUN, IPENOTBPALLATh UX; -
PACHIMPUTH OMBIT JEATETLHOCTH
PKOJIOTUYECKOM HAaNpaBIeHHOCTH; -
YMETb ONEPUPOBATH MOHATHAMU:
(byHKUMA, HeTIpepbIBHASL (QYHKIINA,
IIPOU3BO/IHAS, TepBOOOpa3Hasl,
OIIpeIeIEHHBI HHTErpall; yMETh
HaXOJAUTh POU3BOHbIE
DIIEMEHTAPHBIX (DYHKIIHH,
MCIOJb3Ys CIPAaBOYHBIE MATEPUAIIbI;
MCCIEA0BATh B IIPOCTEUIINX
ciy4asx GyHKIIMHA HA
MOHOTOHHOCTh, HAXO/AUTh
HauOOoJIbIINE U HAUMEHBILINE
3Ha4YeHUsl QYHKIUN; CTPOUTH
rpauKu MHOTOUYJICHOB C
MCIIOJIb30BAHUEM alllapaTa
MaTeMaTHYECKOro
QHATTN3a;IPUMEHSTH TPOU3BOIHYIO
[PU PELICHUN 33734 Ha ABHKEHUE;
pemarb MpaKTUKO-
OpPHEHTUPOBAHHBIE 3a/1a4l Ha

[1IK 1.4. IIpousBoautsb
pacyeTsl TEXHUKO-

METOJIMKa pacy€Ta TEXHUKO-
SKOHOMHYECKUX IMOKa3aTeel

HanOOoJIbIINE U HAUMEHBILINE
3HA4YeHUs, HA HaXO0XKJCHUE Iy TH,
CKOPOCTH U YCKOPEHUS; - YMETh
OIIEpPUPOBATH MOHATHIMU:
NBUKEHHE B IPOCTPAHCTBE,

TCXHUYCCKUC YCPTCIKU

SKOHOMHUYECKOTO JU3aitHEPCKOTO IPOEKTa

000CHOBaHUS

MPEeAJIaraeMoro MpoeKTa

[IK 2.2. BBINOMHATE | TEXHOJIOTUYECKHUE, IKCIUTyaTal[MOHHbIE

U TUTHEHUYECKHe TpeOOBaHMUS,
HpeabSIBIIEMbIC K MaTepHataM

mogo0OHbIe GUTYPHI B IPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHHE
[JI0IIAeH TOBEPXHOCTEN U
00BEeMOB MTOAOOHBIX PUTYp MpH
pelIeHu  3a7a4; - YMETh BBIUUCIISTH
reoMeTpUyYecKre BeIHUMHBI (JUIMHA,
yYTOJI, TUIOMIA b, 00BEM, TIIOIA/b
MOBEPXHOCTH ), UCTIOJIB3YsI

M3y4eHHbIE (OPMYIIBI U METOBI.

dopmoint

IIPOMEKYTOUHOU

aTTeCTalnuu 1o

mudepeHIMpPOBaHHBIN 3a4eT.

y4eOHOI

JUCHUITIIINHE SABJIACTCA

3.KoHTpOJIb U OlleHKA Pe3y/JbTATOB OCBOCHUS YUeOHOM JUCUMIIJIMHBI
KOHTpOJIb " OLCHKA PACKPBIBAIOTCA YCPC3 NUCHUIINIMHAPHBIC PC3YyJIbTAThl, YCBOCHHLIC 3HAHUA

U  TNpUOOpPETECHHBIE

CTyJIEHTaMH  YMEHUS,

HaIpaBJICHHBIC  Ha

npodeccHoHaATEHBIX KOMIIETCHIIHHA.

dbopmupoBanre oOMIUX U

| HaumeHoBaHue pa3jaea,

\ IToka3aTesiu OlleHKH |

Tun oueHoYHbIX ‘




TeMbI pe3yJibTara MaTepHaJIoB
Paznen 1. «IloBropenne kypca | OK 01, OK 02, OK 03, OK 04, | /Ipakmuueckoe 3anamue
MaTeMaTUKU OCHOBHOM OK 05, OK 06, Koumponvnas paboma
LIKOJIBDY I[IK 1.4
Pazpnen 2. «IIpsimbie OK 01, OK 02, OK 03, OK 04, | /Ipakmuueckoe 3anusmue
TJTIOCKOCTH B TIPOCTPAHCTBE. OK 05, OK 06, Konmponvnas paboma
Koopaunats! BekTopa B K 1.4, 11K 2.2
IIPOCTPAHCTBE»
Pasgen 3. «OcHOBEI OK 01, OK 02, OK 03, OK 04, | /Ipakmuueckoe 3anusmue
TPUTOHOMETPHUH. OK 05, OK 06, Konmponvnas paboma
Tpuronomerpuueckue K 1.4, 11K 2.2
byHKIIN

Pazpnen 4. «IlpousBognas u

OK 01, OK 02, OK 03, OK 04,

HpaxmuquKoe 3ansamue

nepBooOpaszHas QyHKIIHI) OK 05, OK 06, Konmponvnas paboma
K 1.4, 11K 2.2

Paznen 5. «Muororpannuku u | OK 01, OK 02, OK 03, OK 04, | /lpakmuueckoe 3anamue

TeJa BpallleHUs OK 05, OK 06, Koumponvnas paboma
IK 1.4, 11K 2.2

Paznen 6. «Ctenenu u kopau. | OK 01, OK 02, OK 03, OK 04, | /Ipakmuueckoe 3anusmue

Crenennas, nmokasarenpHas u | OK 05, OK 06, Konmponvnas paboma

norapupmuueckas pynkuuny | 11K 1.4, TTIK 2.2

Pasgen 13 «3memMeHTHI OK 01, OK 02, OK 03, OK 04, | IIpakmuueckoe 3anusmue

koMmOuHaropuku, ctatuctukn | OK 05, OK 06, Konmponvnas paboma

Y TEOPUHU BEPOSATHOCTEN» K 1.4, 11K 2.2

4. KOMIUIEKT KOHTPOJIbHO-OICHOYHBIX MATEpPHAJIOB AJISl OLEHKH C(POPMHPOBAHHOCTH

3HAHUN U yMeHUu# o y4eOHoil nucnumimde OY/1.07MaremaTuka

4.1.KOHTPOJIbHO- OLIEHOYHbIE CPECTBA JJIsl TEKYIEero KOHTPOJIS:

4.1.1 Bxoouoit kKonmponw

Kpurtepun oneHuBaHus BXOJHON KOHTPOJIBLHOMH padoThI

KadecTtBeHHas orieHKa WHIWBHIYaTbHBIX

[IpoueHT pe3yabTaTUBHOCTH

00pa30BaTEeNbHBIX JOCTHKEHUN
(MpaBHJILHBIX OTBETOB)

Oay (OTMETKa) BepOaTbHBIN aHAIOT
86-100 5 OTJINYHO
66-85 4 XOPOILIO
50-65 3 YIOBJIETBOPUTEIILHO
MmeHee 50 2 HEYJI0BJIETBOPUTEIBHO

KonTpouabnas pa6ora Ne 1
Tema. Berauciienus 1 mpeoOpa3oBaHus. Y paBHEHUS U HEPAaBEHCTBA. [ eoMeTpHsl Ha TNIOCKOCTH

Bapuanrl
1. Penmrbypapaenue: 2x°+3x —5=0.
2. PemuthcucTemyypaBHeHH  3x — y= 3,{



3x—2y=0.
3. PemmmThHEPaBEHCTBO: 6x —5(2x+ 8) >14 +2x.

4. Haiitu 15%oTtuncia80.

5. BoinonHuTE AcHCTBUE, U pe3yJIbTaT 3alUIIUTE B BUJAE NECATUYHON

apo6u:(1,2-107%) = 31071

6. Ha pucynke n3obpaxensl rpapuku QpyHKIui Buga y = kx +b. YCTaHOBUTE COOTBETCTBHE MEXIY
3HaKaMu K03(urueHToB k u b u rpadukaMu GyHKINH.

I'paduku
1) ¥ 3 L T
|I -III
|
. /
il f
III I."
2 .II'I i 4 '.:L i
\ \
! 1
\ |
\ |
0 Il'l x d,l X
\ [
I'H |
Kosgpuuuentni
A) k>0,b>0 B) k>0,b<0 B) k<0,b>0

3anumure B OTBET LUU(PHI, PACIIONIOKUB X B MOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B

7. YetpipéxyronbHuk ABCD Bniucan B OKPY>KHOCTb. VYron ABD pasen 16°,
yros CAD pasen 32°. Halinute yron ABC. OTBeT aaiite B rpagycax.

Bapuant2

1. PemmrtbypaBHeHHe: 5x°-7x +2=0.
2. PemmrbcucTeMyypaBHEHHI 2x+y=1,

Sx +Py=0.
3. PemmrtbHEepaBeHCTBO: 5+ x > 3x-3(4x+5).

Haiitn 45%o0T1unciaa90.

5. BrInonuure JeWCTBUE, U PE3YILTAT 3alMIINTE BUAE AECATUUHON APOOH:

= =



(1,60 107%)(4-10?).

6. Ha pucynke nzoOpakensl rpaduku GyHKIUA Buga y = kx + b. YCTaHOBUTE COOTBETCTBHE MEKIY
3HaKaM# KO3 PHUIIMEHTOB k 1 b 1 TpadukamMu QyHKITUH.

KOOOHUIIUEHTbBI
A) k<0,b< 0 b) k>0,b<0 B) k<0,b>0
I'PAOUKU
1 v n i
] X ol -

2y vil

3anummure B OTBET LU(PHI, PACTIONIOKUB X B TOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B

7. Cropona AC tpeyronbHuka ABC mpoXoAUT Yepe3 LEHTP ONMUCAHHON OKOJIO HETO
okpyxHocTu. Haitnute yron C ecnu yros A pasen 81 rpagyc. OTBer gaiiTe B rpaaycax

Bapuant3

1. PemmrbypaBuenue:3x’-5x - 2=0.

2. PemmrbcucreMyypaBHeHH: x+5y=7,
3x+2 y=2p.

3. PemmtbHepaBeHCcTBO:3(3x-1) >2(5x-7).



4. Haittu 40%ot uncnal20.

5. BbINnonHUTEAEHCTBYE, UPE3YITHTAT3ANUIIMTEBBHIEAECATAYHONIPOOH:
7,5 -107"

L2 = 1P
6. YCcTaHOBUTE COOTBETCTBHE MEX Yy rpadukaMu GyHKIUN U popMyliaMu, KOTOPbIE UX 3aat0T.

DopmyJbl
1) y=-=3 2) y=x-3 3) ¥= 3 4) y=3x
I'padpuxn
A) b) B)
VA VA VA
| l 1
] ol 1 /% ol 1| |*

3anummure B OTBET LU(PHI, PACTIONIOKUB X B TOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B

7. Touka O — TEHTP OKPY>KHOCTH, HA KOTOPO# jexart Touku P, O u R Takum oO6pasom,
yt0 OPQOR — pom6. Haiinute yrom ORQ. OTBeT naiite B rpaaycax.

)

e R
)

Bapuant4

1. PemmrtbypaBHeHne:2x-7x +3=0.

2. PemmrbcucreMyypaBHenmii: 2x-3y=1I,
Ix+y=7.

3. PemmThbHEpaBEHCTBO:5(X+ 4) >2(4x-5).

Haiitu 30%ot1unciaa240.

5. BbINONHUTEAEHCTBHE, UPE3YITHTAT3ANUIIMTEBBHIEAECATUYHONIPOOU:

6,4 - 102
8 - 10%



6. Ha pucynxke m3obpaxensl rpaduku GpyHKIMH Buga y = ax’ + bx + ¢. YCTaHOBUTE COOTBETCTBUE
MeXy rpadukamMu GyHKIUH 1 3HaKaMu K03((UIIMEHTOB d U C.

KOO PUIIUEHTDBI
A) a>0,c<0
B) a<0,c>0

B) a=0,c=0
I'PA®UKHN

1) 2) 3)

-

B tabauue noa kaxxaoi OyKBo# yKakuTe COOTBETCTBYIOLIHI HOMED.

A b B

7. B npsmoyronsHoM TpeyronbHuke ABC karet AC = 75, a Bwicotra CH, omyuieHHas Ha

TUNIOTEHY3Y, PaBHA 9v/69. HaiiguTe sin £ABC.

i H B

OTBETbIxkmnposepounoiipa6oreBXOJHOMKOHTPO.JIb

NoBa Samaunel | 3amanme? | 3amanue3 | 3amanued | 3amanues 3aganue6 | 3aganue’

na

nra

1 22,51 (2;3) x<-9 12 3,6:10= 132 48
0,00036

2 0,4; 1 (-2;5) x>-2 40,5 6,4:107= 213 9
0,0064

3 _1 .0 (-3:2) x<l11 48 6:107= 321 60

: 0,00000000

006

4 0,5; 3 (2;1) x<10 72 0,8-102= 312 0,08
0,008




4.1.2. Ilpakmuueckue 3anamus

Kpurepun oneHuBaHUs NPAKTHYECKUX 3aHATHI

KauecTBeHHas olleHKa WHIUBUIYaTHHBIX
I[IporueHT pe3ynbTaTHBHOCTH 00pa3oBaTeNbHBIX TOCTHKCHHUI
(TIpaBUIIBHBIX OTBETOB) —
Oay (0OTMETKa) BepOAIbHBIN aHAJIOT
86-100 5 OTJIMYHO
66-85 4 XOpOIIO
50-65 3 YIOBJIETBOPUTEIBHO
menee 50 2 HEYJIOBJIETBOPUTEIBHO

IIpakTnyeckoe 3ansitue Ne 1
Tema. [IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKECHHIMA

Bapuanr 1 ‘ Bapuant 2
1. Omnpenenute 3HAK BHIPAKECHHUS:
1) sin 230°; 1) sin97°;
2) cos %; 2) cos 5?71;
3) sin 50° cos 60° sin 188 cos 189°; 3) sin 70° cos 118° sin 150 cos 230°;
2. Bbluucnure:
1) 2sin30°cos 30°tg30°ctg30°; 1) tg45°sin 60° ctg 30° — 1,5;
in2Z~ in2% — g2 2T _ 2T _ 2T
2) sin®— + sin”> — tg” <. 2)3tg6 cos® — cos” —.
3) sin315" -co0s225° +ctg210° -1g300° 3) cos210° -sin300° + ctg45° - 1g225°
3.Mcnonw3ys GpopMyIibl npuBEACHUS, HANAUTE:
I)cos 150°; 1)cos 300°;
2)sin 300°. 2)sin 150°.
4. Yupocture:
1) 1-— sin?a; 1) 1— cos?a;
2) cos?a—1; 2)sin?a — 1;
1-sin’a 2 . 1— cos’a
3) 1—coszoz+Ctg a; 3)m+ tgzoc;
) tga = g 4) ctga + tga;

5) (1 + sina)(1— sina). 5 (1 + cosa)(1— cosa).

5. HaiiTu Bce ocTabHble TPUTOHOMETpHYECKHE (DYHKIMH, €CIIM & TPUHAJICIKUT 2 YEeTBEPTH:

sina = 8/17 | cosa = —5/13

IIpakTnueckoe 3ansitue Ne 2
Tema. IIpeoOpazoBanue rpauKOB TPUTOHOMETPHUYECKUX (YHKIIUN

1. Tlocrpoiite rpaduku GHyHKIIHNA:

Bapuanr 1 Bapuant 2
y= -sin X y= - COSX




y= cosx +1
y= 2sinx
y=c0s(0,5x)
y= -tgx

y= COSX -2
y=0,5cosx

y=cos2x +1

y=sinx -1
y=2c0sx
y= - sin2x
y= -ctgx
y=cosx + 2

y=0,5sinx

y=c0s3x - 2

IIpakTyeckoe 3ansaTue Ne 3
Tema. Pemenue npocTelmmx TPUrOHOMETPUUYECKUX YPABHEHHI

1. Pemute ypaBHEHUS:

1)sinx = 2
2
V3
2 = —
) cosx 5
3)sinx = — 2
2
4)cosx = —=

2. Pemute ypaBHEHUS:

x 2

a)cos—=——
) 3 2
. 1

1)sinx = 3

5 1

) cosx = >

3)sinx = — E
2

4) cosx = —g

0)ctg2x =2

BapwuanT 1

T
B) tg(x _Ej =1

Bapuant 2

e

T
X — —
3

)= V3



1. Pemnre ypaBHeHus:

. X_\/E _ 1 ™\ _ V3 7
a)smE—T 6)tg2x——\/§ B)tg(Ex_E)_ 5 r)ctg[x+3j NE)

IIpakTnueckoe 3ansaTHe Ne 4
Tema. Pemienrie TpuroHoMeTpUYECKUX YPaBHEHUH MOBBILIEHHOM CI0KHOCTH

Bapuanr 1
1. Pemnre ypaBHeHue, CeaB MOACTaHOBKY:
a)2cos’ x+5sinx—4=0; 0)3tgx —3ctgx = 8

2. Pemnte ypaBHEHHE, METOAOM Pa3I0KEHHS HAa MHOKUTEIIH:
a)7cosx—4sin2x=0; 0)cosS5x+cosx =0

3. PemuTe ypaBHEHHE, UCTIONB3Ys OJJHOPOIHOCTD:
a)sinx—cosx =0; 6)3sin’ x +4sin x - cos x +cos” x = 0

Bapuant 2
1. Pemnre ypaBHeHue, celaB MOACTaHOBKY:
a)2sin’ x —5sinx-3=0; 0)2tgx + 2ctgx = 5

2. Pemte ypaBHEHHUE METOZOM Pa3JIOKECHUS HA MHOKUTEIIH:
a)Ssinx+3sin2x =0; 0)sin7x—sinx =0

3. Pemre ypaBHEHUE, UCIIONB3YS OJJHOPOTHOCTD:
a)sinx—\/gcosx=0; 6)sin’ x —3sinx-cosx+2cos’ x =0

IIpakTnyeckoe 3ansitue Ne 5
Tema. HaxoxaeHne nponu3BoaHBIX QYHKIIUMI

1. Haiitu npou3BogHbIe PYHKITUI:

BapuanTt 1 Bapuant 2

(v ~4) = (v +1) =

! ’

(l+2x) = (—l—3x) =

X X
o) - o 4 -

y=(x?—-x)(2x +4) y=(x*-6)(3x+5)

y=(x*+1)(2x —4) y=(x%-2)(x+6)

y = (x% + 2x)(—5x% + 4x + 2) y = (2x% —x)(3x?> —5x — 1)




4x — 8

y=3x2—7x+3

y=3x*—=2x3+x—2)(15x% — 4x + 7)

7x + 3

y=x2—x+5

y = (—=2x% +4x3 + 6x —9)(5x3 — 14x + 1)

_ (x+3)? (x4 1)?
Y= x+1 y= x—1
_A—x? _9—x?
Y= Y=
IIpakTnyeckoe 3ansitue Ne 6
Tema. IIponsBoaHas ciioxHON QyHKIUU
Bapuanr 1
Haiitu npoun3BoHbIe PYHKITUI:
1 y=6x-3
2 y=x-3: y=x*+1; y=x—tgx; f(x)=(1-cosx)smx
3 f{x}=%xq+%x:+%x—€|
4 . X .
y=he": f(x)= arcig—; y= ' N
(73 5 B
5) y=02x" +4x-1)7;
6) y=+5x* —4x+1;
7N y=e
8) y=1n(4+5x3);
9)y=(x3—3x+7)4; 10)y:\/3x7+x—5; 11)y=e7+4x;

12) yzln(6x2 —3x+2); 13) y=cos(7x%); 14) y =Cfg3x3

Bapuanr 2

Haiitu npou3BogHbie PyHKIUII:

I y=x"+1

2 y=6x-2: y=x'-4: §=2Jx: fix)=(1+cosx)sm x
2 ; 2

_f[.r]=§x' i %I" +ix+3
4 y=isin2x: f(x)=¢""; f(x)=hsinx

5) yz(x3 —3x+7)4;

6) y:\/3x7 +x-5;




7) y= e7+4x;

8) y=In@+5x°);
9) y=(2x% =3x +1)°; 10) y=v1+5x=2x>; 11) y=; 12) y=In@x—3x%)
; 13) y =sin(5x°); 14) y=ctg’x;

IIpakTuyeckoe 3ansaTue Ne 7
Tema. YpaBHeHUE KacaTebHOU K rpaduKy QyHKIIMH

Bapuant 1
1. Haittu yrosi, KOTOpbIi 00Opa3yeT C MOJIOKHTEIbHBIM HampaBieHueM ocu OX KacaTelbHas K
rpaduxy QyHKIHK 3 = %x3 + %xz —5x —2 BTOYKE A(2;—7 éj .
A)30°; B)45 °; B)60

2. CpaBHuth yriel X u B, KOTOpble 00pa3yloT C IOJOXHUTENbHBIM HampaBieHueM ocu OX

. 2 2
KacaTenpHbIe K rpadukam dymkiuii f1 (X) =Sin’ X—COS X u g(X>=X —3x+1 coorsercrrenHo B

et
rouxax A~ u B(2;-1).
ANa > B B)a < p; B)a = s

3. B kakux Toukax yrioBoi K03 PUIMEHT KacaTelbHOU K rpaduKy QyHKIUU
f()c)=2)c3 +9x° +3x—5 pasen 3?
A)0;-3 B)-3 B)0:3

o 2 o
4. Hanucatp ypaBHEHHE KacaTeJIbHOM K rpaduky pyHKIMU f (X) =x" —Ix, npoxonsmeii uepe3 TOUKy

C OpAMHATON — 6 W HAaUMeEHbIIeH a0CIHCCOH.
A)y=5x-36; b)y=-19-36; B)y=-5x-1

. . 2
5. Hanucarp ypaBHEHHE KacaTelbHON, MPOXOAAIIEH yepe3 o0LIMe TOUKH KPUBBIX f(x) =2x"—2x+3u

g(x)+3.
A)y=2x-1; b)y =2x+1; Byy=x-2

6. Ha pucynxe uzobpaxens rpaduk ¢pyaxmun ¥ — J ¥ )y kacarensnas k Hemy B Touke ¢ aberuccoit
A, Haiinute 3Ha4eHHME MPOU3BOIHON (QYyHKIIMH J1X)g Touke Mo,



Bapuant 2

1. Haiitu yros, KOTOpbIi 00pa3yeT C IOJIOKUTEIbHBIM HampasieHueM ocu OX kacaTelbHas K
3, .2
rpaduxy ¢pyukmun Y =X +X° —2x+1 B rouxe A(1;2).
A)45°; B)71°36 ' ; B)18°24°
2. CpaBHuTh yriel X u B, KOTOpble 00pa3yloT C IOJOXHUTENbHBIM HampaBieHueM ocu OX

KacaTelbHble K Trpadukam QyHKIHMA f (X) =C082 x—1 u g(x) = 1 x%2 +4 COOTBETCTBCHHO B
2

s
roukax A o | u B(2;1).

ANa > B B)a = g; B)a < B

2
3. HaiiTu yron HakjIoHa KacaTeJIbHOM K KpUBOH [ (x) = (4 - «/x) B Touke Xy =4 .

AL B)37 . B)-~
)% )5 )%

o 3 .
4. Hanucath ypaBHEHHE KacaTelbHOM K rpaduKy (yHKIHH f(x) =x" -2, POXOIAIICH Yepe3 TOUKY C
opauHaToi 6.

A)y=12x+4; B)y =x+4; B)y=12x-18

5. Haiitu miomanp TpeyrojibHUKa, OTPAaHUYEHHOTO OCAMHU KOOPAMHAT M KacaTeIbHOU K rpaduky
2
dynkupn Y =X —2 B Touke X, =1,

1 1
: B)3 —; B)2 —
A)2; )3 > )24

6. Ha pucynke nzobpaxensl rpadpux GpyHkmun » — J1X)y kacarenbhas k HEMY B TOYKE ¢ aOCIMCCOM
X0, Haitaure 3Hagenne npousBoxuoi ¢pyukuuu J |48 Touxe 40,



"y

IIpakTnyeckoe 3ansitue Ne 8
Tema. [TocTpoenue rpadukoB GYHKIMH ¢ TOMOULIbIO TPOU3BOIHON

Bapuanr 1
[TocTpouts rpaduku QyHKIUII:
y = 2x-1
a) x-3
(x-1)(x-2)
W =
6) (x—3)(x—4)
_3x+5
B)y 2x +2
x° =9 =0
) x2—4
Bapuanr 2

[TocTpouth rpaduku GyHKIUUN:

(x+ 2)(x-1) =0
x+4

a)




IIpakTnyeckoe 3ansitue Ne 9
Tema. HaxoxaeHue HeonpeIeIeHHbIX HHTErPAJIOB

Bapuanr 1

I(%‘%”VX_ZJﬂ 9. [(2-3sinx)dx 15, -6
X

dx

2
x 10. [(3x* - 2cosx)dx J”;dx
19. | —
23x —3x° 11, j( 2 3 jdx wW1-x*
I 2 dx cos“x sin”x 5 cos?
X cos”v+1
= 20. f—zdv
x—x’ u cos’ v
I dx 12. I3e du 2,
Jx 91 J~s1n t— i
: 13. [2a°dg s
4. j4smxdx sin
x 2x X .
IZcosxdx 14. I(x—5€ )dx . J~e +ex sin x
15. | (2e" —3cost)dt e
I 2 J 23. Itgzxdx
cos’ x 16. 3dt
I 3dx 2¢ .
in’ x*dx
sin” x 17. J'(g_xjdx 24,I T
I(1+cosx)dx X X
BapuanT 2
2 3
13. — d
1. I3dx J‘(coszx Sinzxj g
4/x
2 Jx_jf 14. [ (x=5¢")dx
f/_x 15. j(Ze’ —3cost)dt
3
3. j4—xdx o 3
X 15,
X~/ x
4. dx 2
J.4 x3 17. j(;—xjdx

5. j(i 4 +33\/x—2jdx 15, |64

X’ _ﬁ 1+x°

19 j 3dx
§ Iz%/E—3x2 " 41-x°
' x 2cos’v+1
3/ 2 20. I—zdv
x—\/x— cos” v
7. I dx 5
\/; sin“t—2
8. j4sinxdx sin? ¢
2x X
0. I2cosxdx 27 J‘e +ex Slnxdx
e
2dx
10. 23. [te2xd
J.coszx Ig xax
3dx
H J.sinzx 24 J~x2dx
* 2
x“+1

12. [(3x” = 2cos x)dx



IIpakTnyeckoe 3ansitue Ne 10
Tema: BeruucieHnue onpeneaeHHoro nHTerpana

Bapuant 1
Beruucnute uHTErpabl:

1) ix/;dx;

Jl-6x2dx.
01+2x3’

sin x-cos® xdx
(x> +2x)dx
Bapuant 2

Brraucnouts HUHTCrpaJibl:

1) Tsinxdx;

12
%) J~x 2x+3\/;dx
0 X
& xdx
3 ;
) {x2+5
4)J2- 2xdx
Lxt+1)
%
5) jsin3xdx
0
6) IxV16—x2dx
, 3
x+3

0

26



IIpakTnueckoe 3ansitue Ne 11
Tema.Pemenue 3a1a4 Ha NpUMEHEHUE UHTETpana

Bapuanr 1

2
1.BbruncnuTh onpenenceHHblii HHTErpall: I (4x2 +x - 3}Ix.

0
3

2.BpIuMcnuTh onpeaeneHHbli HHTErpajl METOIOM MOACTaHOBKH: J.(Zx - 1)3dx .

2
3.Boruncnute, npeaBapUTENbHO CIENAB PUCYHOK, IUIOIIAAb (UTYphI, OTPAHUYCHHOW JIMHUSIMU:
y:—x2 +4, y=0, x=-2, x=2.
4 Haiitn oObeM Teia, MOJYYEHHOTO TNPU BpalICHUU BOKPYT OCH aOCIMCC KPUBOJUHEHHOMN
Tparenuy, OTpaHUYCHHON JIMHUSAMU: ) = \/; , y=0, x=1, x=4.

5.CKOpOCTh JIBMKEHHS TOUKHM H3MEHsSeTCs Mo 3akoHy v =23t +2t+1 (m/c). Haiitn myTs S,
MpOiIeHHbIN TouKoM 3a 10 ¢ OT Havyasia JBUXKEHUS.

Bapuant 2

3

1.BorarcnuTh onpeneneHHbI HHTErpalt: _[ (2)(2 -x+ 4}lx.

0
1

o 4
2.BBIYUCINTE ONPEECIIEHHBIN HHTErpall METOA0M MOJACTaHOBKH: J-(3x + 1) dx .
0

3.BBIUMCINTD, IPEABAPUTEIHHO CAETAB PUCYHOK, IUIOMAAb (UTYpHI, OTPAHUYCHHONW JTUHHUSIMU:
y:—x2+l, y=0, x=-1, x=1.

4.Haiitu o0BbeM Tena, MOJYUYEHHOIO IpH BpAIIEHUH BOKPYI OCH aOCLMCC KPUBOJIMHEHHOM
Tpaneuuu, OrpaHUYCHHON JIUHUSAMHU: y = Jx, y=0, x=0, x=1.

5.CKOpOCTh JBUKEHHS TOYKH H3MEHSeTCSs MO 3akoHy v=9¢t> —8¢ (wm/c). Haittu myts S,
MPONJEHHBINA TOYKOM 32 YETBEPTYIO CEKYHY.

IIpakTnyeckoe 3ansiTue Ne 12
Tema: JleicTBUSA HaJ CTEIEHAMH C JCUCTBUTEIBHBIM MOKa3aTEIEM

Bapuanr 1
4= 127
1. Borumcnurs: ¥ 04 V64,
2. IIpencTaBbTe BHIPAXKEHHS B BUJIE CTENEHM uncia X (x>0):

V3 - . X
a) V3 -Vx; 6 =
B 1 1y—1
3. Buiuuciure: a) —ors; 6) (10‘5 : 0,015)
373
1 1

4. YrpocTtuTe BhIpaXkeHHUE: (a + bZ) (a — bz) +Vb.

x—1 x%+x% 1
5. YIpocCTHUTE BBIpAKEHUE: —5—7 * —1— — X4

x4+x2  x2-1

Bapuant 2

T ey
3
1. BeuuciauTh: V9- V8L,
2. IIpencraBbTe BeIpaXeHUS B BHJIE CTENeHH yucia X (x>0):
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a) W0 - x11 )
2
83-

> -1

ﬂﬁ|

3. Beruncnure: a)

NI»—\

_r 1
7 0) (25 5 z)

4. YrpocTuTe BhIpaXkeHUE: (aé + ) (a3 - ) — Va2
1
E

X
5. YmpocTtuTe BeIpaXXeHUe: —5— * x4 -1
X4—x2 x2 1

IIpakTnyeckoe 3ansiTue Ne 13
Tema. Pemenue nokasaTesbHbIX YPaBHEHUM

Bapuanr 1
1.Pemnre ypaBHeHue:
3 3T 702 = 0
¥ -2"=12
33! I_HI I__I
3-97+11-3* =4
93— 6=10
53414+ 4.5 —1=0
3.'::15_3:12 =2
16 —17-4"+16=10
22341 4 Pre2 = 16
)5% —6-5°+5=10
1. PemmwmTh cucremy ypaBHEHU
[3*+r =27,
L
|27 =8.
Bapuant 2

1.Pewmnte ypaBHeHME

4x+],5 +2J.'+2 ot 4
3% _2.3¥ =3
5% — 3.5 =10

Q-2 -0=0
4-14-2-32=0
(6" -6-() -27=0
9* —2.3% = 63

4% —3.2% = 40

#+()  —8=0

45-7-224+12=0

2. Pemuth cucremy ypaBHEHUM
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|' 35.\ +hy 9,

|27x+3r s,

(MrBeTLL.
NHED2:315:4-1:51;60-1;7)-2;:800: 2,9 1; 100 L;0; 1 -1; 12 1; 13) 1; 14) —2; 15) 4; 16)
=2; 17 2; 18) 3; 19) 1; 20) 2; log,3; 21} 2; logy5; 22) —1;1; 23) 1; 24) log,7; 25) 3; 26)-1; 2, 27) 1;

IIpakTnyeckoe 3ansitue Ne 14
Tema. Pemenue noka3aTelbHbIX HEPABEHCTB

BapuanT 1 Bapuant 2
1. PemmTe HEepaBEeHCTBO

1) 72X > 49 1) 55% > 125

1\¥ _ 1 1\* _ 1
2 (5) =3 2 (5) =3
3) 52x-10 < 25 3) 93-2x « 81
4) 53X < —125 4) 62X < —36
5) 21 > 16 5) 4x"1 < 32
6) 97* > 27 6) 87*>16
7) 38 <1 7) 43T > 1
8) 41 <32 8) 8xt2 > 128
9) 65x2—7x+8 > —36 9) 74—x2—6x+2 > —49
10) 52x2—x—1 2 1 10) 7x2—3x+2 2 1

2\% 1 N\X_ 4
1N(z) >1- 1(1=) >-=

(3))(+2 21 X ( :—?1 71 X
12)36"+2 2 (2) 12)49+1 > (2)
13) 2%+ 2X > 120 13)4* — 472 > 45
14)42X—3-4x—420 14)3-72X—2-7X—1<0

2. PewuTh cUCTEMY HEpaBEHCTB

731 > 49
2—3X+1 > 16

35X—2 > 9
{2—5X+2 > 8

IIpakTnueckoe 3ansTue Ne 15

Tema.Pemenue norapupMu4eckux ypaBHEHHI

1 .Burunciauts
a) 310g3 8 ;

6) logs %;

s) log,16 —log, 64 ;

2. Pemuth ypaBHEHUS:
1) logg.x= 2

2) logs(logsx) =1
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3) log,(x—5)= 3

4) log,(2x —4) = log,(x—1)
5) 21082044 = 3y — 2

6) logigx+logyx+log,x= 7
7 logz2 x+log,x =6

1 2 3

3. IlepeiiTi K OCHOBAHUIO 3 U YIPOCTUTH MOIYYEHHOE BBIPAKEHHE! + -
log;2 log,4 log,,8

4. Ynpocruts epakenne: log ;8-log, 81.

Bapuant 2
1. Brruuciuts:

a) 410g4 12;
6) log: 81;
3

B) log, 27 —log, 81 :

2. Pemmuth ypaBHEHUS:
1) loggzx= 2

2) log,(log,x) =1

3) log,(2x—1) =3

4) log,(x+9) = log,(5x—7)
5) 7l0870+3) — 2y 5

6) 2log, x+log ; x+log, x=12

2

7) 3l807)  Jog 125

log;16—1log. 4

3. Beruucnuts:
logs32+1og, 8

1
4. IlepeiiTh K OCHOBaHHIO 3 M yIPOCTUTH MIOJIy4eHHOE BhIpaxkeHue: log, 2-log, 3-log, 3

IIpakTnyeckoe 3ausitue Ne 16
Tema. Pemenue norapuMuuecknx HEPaBeHCTB

1. Pemuh HepaBeHCTBA:
1) log,x<?2
2) logzx>—1
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3) logoesx<0
4) 5log,x > 20
5) log;(2x-3)>0

6) lg(x—7)£1

7) log, x +log,x + log;x > 3,5
8) logigx+logyx+log,x<7

Bapuant 2
1. Pemuth HepaBeHCTBA:
1) logzx<3
2) logyx>—1

3) logp,x<0
4) 4log,x > 20
5) log s (1+2x)>-1

6 1o%os (4x-12)>log,(5x +3)
7) logiex +logyx+log, x> 7

8) log, x+log,x +log1x < 3,5

IIpakTn4yeckoe 3ansitue Ne 17
Tema. HaxoxaeHue BeposiTHOCTEH COOBITHIA

Bapuanrl
1. B rpynne typuctoB 30 uenoBek. Ux BepTONETOM B HECKOJBKO MPUEMOB 3a0pachIBAIOT B

TPYJHOJNOCTYIIHBIA pailoH mo 6 yenoBek 3a pelic. IlopsAnok, B KOTOPOM BEPTOJIET NEPEBO3ZUT
TYpUCTOB, cilydacH. Haiiaure BeposITHOCTH TOro, 4ro TypucT II. moneTut mepBbIM peiicoM
Bepronéra. OrBet: 0,2.

2.BeposTHOCTB TOTO, UTO Ha TECTUPOBAHMHM 110 UCTOpUM yuamuiica T. BepHO pemut Oosiblie
8 3amau, pasHa 0,76. BepostHocTs Toro, uro T. BepHO pemmt Oonbine 7 3amad, paBHa 0,88.
Haiinute BepositHOCTB TOTO, uTO T. BepHO pemuT poBHO 8§ 3axay. OtBet: 0,12.

3.B ciyuaiiHOM sKcniepuMeHTe OpocatoT TpU UrpanbHble KocTH. Haiinnre BeposTHOCTB TOTO,
YTO B CyMM€ BbINazieT 6 oukoB. Pe3ynpTaT okpyriure 10 cotbix. OTBeT: 0,05.

4. Ha ¢abpuke kepamudeckoit nocyasl 10% mponsBeaEHHBIX Tapesnok UMeroT aedekt. [Ipu
KOHTpOJIE KadyecTBa MpoayKuuu BbisiBisieTcst 80% nedekTHpIX Tapenok. OcTanbHbIE Tapelku
HOCTYNaroT B mpoaaxy. Haliaure BeposTHOCTh TOro, YTO ClyyailHO BBIOpaHHAs IpPU MOKYIIKE
Tapenka He uMmeeT nepektoB. Pesynbrat okpyraute 10 coteix. OTBeT: 0,98.

5. B marasuhe Tpu mnponaBma. Kaxiaeli U3 HHMX 3aHAT OOCITY>KMBaHHEM KJIMEHTa C

BeposATHOCThIO (0,7 HE3aBUCHMO OT Jpyrux IpojaBuoB. Haiinute BepOATHOCTH TOrO, 4YTO B
CIIy4ailHbII1 MOMEHT BpeMEHHU Bce TpH Ipoaasua 3aHATel. OTBeT: 0,343.
6. B ToproBomM 1eHTpe JBa OJAMHAKOBBIX aBTOMara mpoaarT kogpe. OOCIy)XKHUBaHUE aBTOMAaTOB
IPOMCXOIUT 0 BeuepaM IOoCie 3aKpbITUs LeHTpa. V3BecTHO, 4TO BeposATHOCTh coObITHS «K
Bedepy B IIEPBOM aBTOMATe 3aKOHUYMUTCS Kode» paBHa 0,25. Takas sxe BepossTHOCTb coObITUA «K
BeYepy BO BTOPOM aBTOMaTe 3aKOHUUTCS Kode». BeposTHocTh TOro, uto kode kK Bedepy
3aKOHUUTCS B 00ouX aBToMaTax, paBHa 0,15. Haiinure BepOATHOCTH TOrO, YTO K Bedepy IHS
ko(e ocranercs B oooux aBromatax. OrseT: 0,65.
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Bapuanr 2
1. B cOopHuKe OuIeToB o MaTeMaTHKe Bcero 25 6uieros, B 10 U3 HUX BCTpeUaeTcs BOMPOC

no teme "HepasenctBa". Haiinure BeposSTHOCTb TOTO, UTO B CJIy4aifHO BHIODAaHHOM Ha 3K3aMEHe
Ouiiere IIKOJIBHUKY He JocTaHeTcs Bonpoca 1o teme "Hepasencrsa". OtBert: 0,6.

2.Ecnu maxmatuct A. urpaer 6ensIMu (UrypaMu, TO OH BBIMTpBIBAaeT y maxmaTucra b. ¢
BeposTHOCTbIO 0,5. Eciin A. urpaer uepHsiMu, TO A. BbhurpeiBaer y b. ¢ BepostHOocThIO 0,3.
HlaxmaTuctel A. u b. urparot aBe mapTuu, NpUUEM BO BTOPOM MapTUM MEHSIOT LBET (QUTYD.
Haiinute BeposiTHOCTH TOTO, YTO A. BhIUTpaeT 06a paza. OrBeT: 0,12.

3. B cuyuaiiHOM »KcHepuMEHTE CHMMETPUUYHYIO MOHETYy OpocaroT Tprxisl. Haiinute

BEPOSATHOCTH TOTO, UTO BBINAAET XOTsA Obl ABe pemku. Oreet: 0,5.
4. Arpodupma 3aKymaeT KypuHbIe siilla B ABYX JOMalIHUX Xo3saWcTBax. 60% sull U3 mepBoOro
X03s1icTBa — diilla BBICIIEH KaTeropuu, a U3 BTOporo xosdaicrtsa — 70% sun BbICIIEH
kareropuu. Beero Beiciryro kareroputo noiaydaer 65% sauu. Halinure BEpOATHOCTH TOTO, YTO
W10, KYIUIEHHOE Y 3TOH arpoupmbl, OKaxeTcst u3 mepBoro xossaiicta. Otser: 0,5.

5. BeposTHOCTBH TOTO, YTO HOBBIA ANEKTPUUCCKUN YaWHHUK MPOCTY>KUT OOJIBIIE Tro/Ia, paBHA
0,97. BepoATHOCTb TOro, YTO OH MpPOCIYXHUT Oosblie aByX Jjer, pasHa 0,89. Haiinure
BEPOSITHOCTh TOT'O, YTO OH MPOCIY>KUT MEHBIIE IBYX JIeT, HO Oonbie roga. OTBet: 0,08.

6. B xapmane y Iletu Obu1o 4 MOHETHI 1O pyOIt0 U 2 MOHETHI 110 ABa pyOns. Ilers, He rusng,
HepeNIoKUIl Kakue-To 3 MOHEThl B Jpyroil kapmad. Haiinure BeposSTHOCTh TOro, uTo 00€
IBYXpYyOsEBbIE MOHETHI JIeKaT B 0HOM kapmane. OtBeT: 0,25.

4.1.3. KonmpoavHbsie padbomol
BpeMst BBIMOTHEHUST KOHTPOJIBHBIX pa0doT 90 MUHYT.

Kpurepun oueHuBaHMsI KOHTPOJbHBIX PadoT
O1neHKa «5%» CTaBUTCS, SCIIH:
e paboTa BBIIOJIHEHA MOJHOCTHIO;
® B JIOTUYECKUX PACCYKICHUAX U 0OOCHOBAHHUH pPEIICHUs HET MpoOesIoB U OMHNOOK;
® B PCIICHUM HET MATEMATHYECKUX OIMIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OMKCKA, HE
SBIISIOIIASCS CIIECTBUEM HE3HAHUS HJIM HEMOHUMaHUsl yueOHOro MaTepuaa).

Ouenka «4» CTaBUTCS, €CIIU:
e paboTa BBINOJHEHA MOJHOCTHI0, HO 000CHOBAHHUS IArOB PEIICHUSI HEJOCTATOYHBI (€CIu
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEIMATLHBIM 00BEKTOM MPOBEPKH);
e JomymieHa oJHa omMOKa win 1Ba0Tpu HeloYeTa B BBIKIAIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciim 3TH BUJIBI paOOTHI HE SBIISIUCH CIICIIHATIBHBIM 00bEKTOM IMPOBEPKH).

Onenka «3» CTaBUTCS, €CIIU:
e JIomNyIIeHBI OoJiee OAHON OMMOKHU WK 00Jiee IBYX-TPEX HEJ0UYETOB B BHIKJIAIKAX,
yepTexax win rpadukax, HO CTYJICHT BIaJeeT 00sA3aTeIbHBIMA YMEHUSIMH T10
MIPOBEPSIEMON TeMe.

O1eHKa «2» CTaBUTCS, €CIIU:
e JIONYIICHBI CYyIIECTBEHHBIE OIIMOKHU, TOKA3aBIINE, YTO CTYJEHT HE BJIaJICeT
00s13aTeIbHBIMU YMEHHSMU 110 IAaHHON TeME B TIOJIHOW MEpE;
e paboTa Mmokasaja MOJIHOE OTCYTCTBUE Y CTYJIEHTa 00s13aTeIbHbIX 3HAHUN U YMEHHI 10
MIPOBEPSIEMON TEME WJTM 3HAUYUTEIbHAS YaCTh PAaOOTHI BHIMOJHEHA HE CAMOCTOSTEIBHO.

32



KonTpoabHast padora Ne 2
Tema. IIpsAmble U NIIOCKOCTH B IPOCTpaHCTBE. KOOpANHATEI BEKTOpay.
Bapuant 1
1. Haknonnsie AB 1 AC COCTaBISIIOT € IJIOCKOCTBIO YIJIbl, COOTBETCTBEHHO PaBHBIC 30" u 45,
npuueM AB = 4 cm. Halinute paccrosHue ot T. 4 10 IIOCKOCTU o U ITTMHY HakjiIoHHON AC.

2. B paBHOOenpeHHOM TpeyrosbHuke ABC ocHoBanue BC paBHO 12 cM, 60koBas ctopoHa 10 cM.
N3 BepumHbl A mpoBeaeH oOTpe3ok AD = 15 cM, NepneHAUuKYJISIpHBIA IIOCKOCTH
TpeyroiabHuka ABC. Haligute pacctosHue ot Touku D 1o ctoponsl BC.

3. JlaHo: 5{— 1;2;0}; b {O;-S;-Q}; 5{2;1;—3}. HaiiuTe KOOpIMHATHI
BekTopa p=—2d+ 3b +¢.

4. A(0; 1;2); B(/2 ;15 2); C(V/2 ;2; 1); (0; 2; 1). TokaxkuTe, 4T
ABCJI — xkBanpar.

5. Touku A(3;—1;1); B(1;—1;3); C(3; 1; — 1) sBastoTcs

BepinHamMu TpeyrojbHuka. Haiiqure yron ABC.

Bapuant 2
1. Konen B otpe3ka BD nexur B minockoctu . Tocka C AequT 3TOT OTPE30K B OTHOLIEHUH 3:7

cuntasgs ot T. B. Uepes T. C u D mnpoBeaeHbl Mapajljie/IbHbIC MPsAMbIC, MEPECEKAONUe
mockocts B B T. C; u D;. Haitnure DD, ecnmu CCr = 2,1 cm.

2. Karetsl IpaMoyrosibHoro tpeyroibauka ABC paBubl 3 cM 1 4 cM. Uepes BEpUIMHY NPSIMOTO
yraa C npoBesaeH neprnenaukysp CD k II0CKOCTH TpeyrojbHuka. Halinure paccTosHue ot
TOYKH D 70 TUIIOTEHY3bI TpeyroyibHUKa, eciu DC = 1,8 cMm.

3. Jano: 5{— 1;1;1}; 5{-3;2;0}; d {— 2;1;—2}. HaiiuTe KoOp/IMHATHI BekTopa k = —d + 28 —d.

4. A(-7;2;4); B(—4;0;—-2); C(3; —12; 11); 1(0; — 8; 23). HaiiauTe yron Mex 1y BeKTOpaMu
4B u CI]

5. Touku A(8; —2; 3); B(3; — 1; 4); C(5; — 2 ; 0); JI(7; 0; — 2). Haiigure yromn Mex 1y IpsIMbIMUA
Al u BC.

Bapuanr 3
1. Yepes croponbl BC u AC tpeyronbHuka 4BC nmpoBe/ieHa MIOCKOCTh MapajuleibHas CTOPOHE

AB u nepecekaronias 3T CTOPOHBI COOTBETCTBEHHO B T. By u A;. Halitu A;B;, eciiu AB = 8
A4, 5

CMU — _———

AC 3

2. Touka O — ueHtp kBagpara co cTopoHor 6 cm. OTpe3ok OM mnepneHIUuKyISIpeH TI0CKOCTH
kBagpata u OM =5 cM. HailTu paccTosinre ot TOUku M 10 BEpPIIUH KBajpaTa.

3. JlaHbI 1Ba BEpTUKAIBHBIX CTONOA IIMHOM 3,9 M 1 5,8 M. PaccTosHue MKy MX OCHOBAHHAMM
paBHO 3,4 M. HaliT paccTosiHME MEXTy UX BEPITUHAMH.

4. AGB;-1;5);B(2;3 ;—4); C(7;0;-1); A(8; —4; 8). Hoxaxure, uto 4B = JC.
5. Haiimure nepumerp tpeyroasnuka ABC, ecom A( 1;—1; 3); B(3; —1; 1); C(— 1; 1; 3).
6. A(2;0;1); B(3;2;2); C(2;3; 6). HalinuTe KOOpAMHATHI TOUKUIIEPECEUECHUS MEINAH
AABC.
Bapuanr 4
1. Y3 Toukn 4 K IUIOCKOCTH NMPOBEACHBI ABE HAKJIOHHBIE, OJHA U3 KOTOPBIX Ha 26 cM Ooblie
npyroi. Ux npoekiuu paBubl 12 cm u 40 cMm. HaliTu 1MHBI HAKJITOHHBIX.
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2. Ctoponbl TpeyrojbHUKa UMEIOT JauHbl 10 1M, 17 av u 21 am. M3 BepmmHb O0JIBIIETO yIia
ATOTO TPEYTrOJbHUKA MPOBEJCH NEPHEHANKYIISIP K €ro TNIOCKOCTH paBHbIN 15 am. Onpenenuts
paccTosiHue OT ero KOHIOB 10 0OJIbIIEH CTOPOHBI TPEYTOIbHUKA.

3. Jlano: a{—1;2;0}; b {0;-5:-2; ¢{2;1;-3}. Haiizure koopmumarst Bextopa

p=-2d+3b+¢.

4. A(—2;2;5);B(=9;7;1); C(2;2;—6); A(S5; 10; — 1). byayt nu

npsambie AB u CJ] neprieHaAuKyasipHbI?

5. ABCHAB:Ci i — ky6, AIl = 6, touka K — cepeauna BB;. Haitnure paccrosaue mexmay
cepenunamu otpe3koB AK u B/I;.

KonTpoabHnast padora Ne 3
Tema.OcHOBBI TPUTOHOMETPUU

Bapuanr 1

1. lano: sinaz%; 377[<a<272

Beraucnurs: cosa, iga, ciga .
tga +1tgf N tga—tgff
gla+p) gla-p)

3. Pemnth ypaBHeHue: 2sinx - sin(% — xj =1

2. Jloka3ath TOXIECTBO:

Bapuant 2
5 3z
1. HaHo: cosf=—; —< <27
a p 13 2 p
BrraucnuTs: cos(60° + ,6’)
2sin’ o —1 .
2. Jloxa3zaTh TOKJIECTBO: —————— + COS Q@ = Sin &

sin + cos &
3. Pemuth ypapHeHue: sin” x — 4sin xcos x +3cos’ x = 0

Bapuant 3

. 4 &

1. Jano: sinad=—; —<a<nx
5 2

. a
Brruucints: cos2a, smz

cosa + cos3a
2. Jloka3zaTh TOXJIECTBO: ————— = ctg2Q
sin ¢ + sin 3

3. Pemmuth ypaBHeHue: cos’ x —3sin’ x =0

Bapuant 4
1 3z
1. laHo: ctgaa =——; a €| —;2x
il g 2 ( 5 j
Beraucnuts: fga, sina , cosa

sin(e + ) —sin Bcosa

2. Jloka3zaTh TOXKJIECTBO: — - =
sin(a — B)+sin fcosa

3. Pemmuts ypaBHeHne: sin’ x +3cosx—3 =0
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KonTpoabnas padora Ne 4
Tewma.lIponsBoanas u uHTErpan

Bapuanr 1

1. HaiinuTe npon3BOAHYIO (PyHKIUU:

a)y=x"-sin2x; 6)y =sin®3x—1; B)y=""

2. Tlpm nBWXEHUM Tela MO HpSAMOH, paccrosHue S (B METpax) HM3MEHSETCS IO 3aKOHY

3

S(r)=1* +1+2. Uepes ckonbKO CeKyHJ IOC/E Hauaga IBHKCHHS MIHOBEHHAs CKOPOCTh
Oynet paBHa Sm/c?
3. Tlpu kakux 3HAYCHUSIX apryMEHTa CKOPOCTh M3MEHEHUs (QYHKIUH f (x) paBHa CKOPOCTH

m3menenns Gyuxan g(x)?
flx)= %x3 —x?; g(x)=7,5x> —16x
x* -1
x*+1
5. Haiitu HanGobiuee 1 HauMeHbIiee 3Hadenns Gyukimn f(x)=x* —2x* +3 Ha oTpeske [0;2].

4. IToctpouts rpadpuk GyHKIUUA ) =

6. Haiigute nnterpaisbi:

a) jM 0) J-ex\/1+e)‘dx

1+sinx

7. Haiinure nnomaas GUrypsl, orpaHudeHHON TuHuaMd y =0 u y=x° —5x—4 .

8. CKOpOCTb NBWKEHUSI TOYKH 9=(18t—3t2) M/c. Halimute myTh, MPONACHHBIA TOYKOW OT
Havala OBMOKEHUS 1O OCTAHOBKHU.

Bapuant 2

—_—

. Haiinure nmponsBoaHyto pyHKINU

. X
a)y=x3-sm§; 0)y=41+7tg2x; 13)y=1_x3

2. Ilpu pABWKEeHMM Tesna MO NPAMOM, paccrosiHue S (B MeTpax) HM3MEHSETCS 10 3aKOHY

2

S (t) =025t —4t+6. Uepes CKOJIBKO CEKYHJI MOCJIe Havalla IBMYKEHUS T€JIO0 OCTAHOBUTCS?

3. Ilpu Kakux 3HAYEHUSX ApTYMEHTa CKOPOCTh M3MeHeHUs (GyHKuuu f (x) paBHa CKOPOCTH
U3MEHEHUs QyHKIIUU g(x)?

fx)=x*-3x%; g(x)=1,5x* -9

x* -4

x*+4’

5.Haiitn HauOombiee W HAMMEHbIIEEe 3HAUYCHUS (QYHKUUU f (x) =—x"+3x+1 Ha oTpeske
[-3:0].

4. IToctpouTth TpaduK GYHKIHH Y =

6. Haiinute unTerpaisr:

2xd. d
ey 2 bres

35



7. Haiimure miomaas GUTYphl, OrpaHHYeHHOM ochbio OX 1 nuHeH y =4 —x°.

8. IIpy>xuna B criokoitHoMm coctosinuu umeet 1iauny 0,1 m. Cuna B 20H pactsaruBaer ee Ha 0,01
M. Kakyto paboTy Hano coBepiinTh, 4T00bI pacTaHyTh €€ oT 0,12 M 10 0,14 m?

Bapuanrt 3

1. Haiitn mpon3BoaHYI0 (QyHKIHA

3
a) y=x"-cos3x; 6)y =,|1—8sin> B)yzzx—
8 X" —2x

2. Ilpu nBWXKEHHWHM Tena IO MpPSIMOH, paccrosHue S (B MeTpax) H3MEHSETCS MO 3aKOHY
S (t) =3¢’ — 6t —1. HaiiTu ckopocTh Tesa uepes 2¢ Mocle Hayana IBHKEHHUS.

3. Ilpu xakmx 3HAYEHUSIX apryMEHTa CKOPOCTh M3MEHEHHUS (QyHKIHHA f (x) paBHA CKOPOCTH
U3MEHEeHHS (QyHKIHH g(x)?

f(x)=x*=5x%; g(x)=x* —10x

x> =5

x> 45

4. IToctpouTts Tpaduk GYHKIHH Y =

5. Haiitu HauGomnpliee U HauMeHbIIee 3HaAUCHUSI QYHKIUU f (x) = —%x“ +2x° —% Ha OTpE3KE
[-1;2].

6. Haitgute nnterpaisbi:
sin xdx

xdx
a) [——— 0) | —=
)J.2—3cosx J.\/1—4x2
7. Haitute momaas GUTYpHI, OrpaHUUEHHOH 0chio OX ¥ nuHel y = 2x — x°.

8. CKOpOCTh IBMIKEHUS TOUYKH 4 = (24t — 6t2) m/c. Hatinure:

a) NyTh, IPOUICHHBIN TOUKOH 32 TPETHIO CEKYHAY;
0) myTh, NPONACHHBIA TOYKON 3a TPU CEKYH/bI OT Havaja JBUKECHUS.

Bapuant 4

1. Haiiti mpon3BoiHyI0 QYHKITUH

X x? -1
a)y =x’-cos—; 6) v = Y. B) V=
3 )y =,|cos E )y 14— %y

2. Teno nBwxeTcs MO MOPSIMOM MO 3aKOHY S(t)=3t3—2t—3. B kakoifi MOMEHT BpeMeHHU

CKOpPOCTHh TeJa Oyaer paBHa 34m/c?
3. Ilpum kakux 3HAYEHUSX APTYMEHTa CKOPOCTh W3MeHeHUs (pyHkuuu f (x) paBHa CKOPOCTH

m3menenns Gpysxuan g(x)?
flx)= %xz +5x; gx)=x" +2x

x*=3

x> +3

4. IToctpouTts Tpaduk GyHKIUHA Y =

5. Haiitu HanGonblee 1 HauMeHbIIee 3HAUCHUS QYHKIUN | (x) = x> —3x” +1 Ha oTpe3ke [1;3].
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. Halinnre naTErpansr:
xdx
a) J. x? sin3x’ Jdx 0) J.—
( )d V1+3x®
. Haiiiute mnomans Gurypsl, orpaHuueHHON MTMHUAME y = —x~ +2x+3 1 y=0.

. Beruucnute paboTy, Nponu3BOAMMYIO MpHU cxKaTUK NpyXuHbl Ha 0,05 M, ecnu i CoxkaTus ee
Ha 0,02 M HyxHa cuna 40 H.

KonTposbnas padora NeS
Tema. ['eomeTpuueckue Tena B IPOCTPAHCTBE

Bapwuant 1

. Jlana mupamuga, BbICOTa KOTOpoW paBHa 16 M, a muomanb ocHOBaHUsA 512 M2, Haiiaure
IJIOIIAb CEYECHHUS MUPaMUIbl IUIOCKOCTBhIO, NMPOBEAECHHOW NapajuieIbHO OCHOBAHHUIO Ha
pacCTOSIHUU 5 M OT BEpPUIMHBI.

. B mpaBuibHO# 4YeTHIpEXyTONbHON MHUpaMuzie BbicoTa 3 cM, O0koBoe pedbpo 5 cm. Haiimure
IJIOLIAb TOBEPXHOCTU TUPAMUJBI.

. OcHOBaHMEM MNPAMON MPU3MBI CIYKUT TPEYTOJbHHUK, CTOPOHBI KOTOPOIro 5 cM, 5 cM U 6 cM;
BBICOTA MPU3MBI paBHA 0OJIbIIEN BhICOTE TpeyronbHUKa. Haliiute 00beM MpU3MBIL.

. BeicoTa KoHyca paBHa 6 cM, a TJIOIAk OCHOBaHHsA 647 cm’. Haiimute 06beM KOHyca.

Bapuant 2

[Inomans ocHoBauus mupamuabl 507 cm?. CedeHme, TapaaieqbHOE OCHOBAHHIO 3TOi
NUpaMUbl, JACIUT €€ BBICOTY B OTHOLIEHMHM 6:7 (0T BepUIMHBI K OCHOBaHMIO). Haiigute
miomaiab CCUCHUA.

. JlnaroHasnp npaBWIBHOW YETHIPEXYTOJIbHOM NMPU3MBbl paBHa 25 cM, a JUaroHanb ee OOKOBOM
rpanu 20 cm. HaliguTe niomaab NOBEpXHOCTH HPU3MBI.

. Jlmaronanp npaBUIBHONW YETHIPEXYTOJbHOW NMPHU3MBI paBHA 25 cM, a AMAroHalb €¢ OOKOBOM
rpaau 20 cMm. Haitiaure 00bemM npu3MBl.

. JInaronasib 0ceBOro ceveHus MUIMHApPA paBHA 24 ¢M U 00pa3yeT C IIOCKOCThIO OCHOBAHUS
yroJj, BenurnHa kotoporo pasHa 30 . Haitnure o6beM 3TOro HUIUHIpA.

Bapuanrt 3

. Ha xakoMm paccTOsSsHUM OT OCHOBaHWS MHPAMUABI C BBICOTOM 32 1M HAJ0 MPOBECTH CEUCHUE
mapanneabHOe OCHOBAHHIO, YTOOBI MIIONIAAL cedeHus Obua 60 am>. Ilnomanas ocHOBaHUSA
nupamMusl 960 >

. OcHOBaHHME MUPaMUJbI — IPSIMOYTOJIBHBIN TPEYTOJNIbHUK, OJUH U3 KaTETOB KOTOPOTo paBeH 12
cM, TIpoTHBONeXamuii emy yron 60°. Kaxmoe 6okxoBoe pedpo 13 cm. Haiimure mmomans
HOBEPXHOCTU IUPAMU/IBL.

B npsimom mapannenenunesne, pedpa, BHIXOIAIINE U3 OJHONW BEpUINHBL, paBHBl 1 M, 2 M u 3
M, TIPHYEM J[Ba MEHBIIUX U3 HUX 06pa3yloT yron 60°. Brrducaute o6beM mapaiienenumnesa.

. IInomanp oceBoro cedyenus koHyca papHa 216 cM?, muamerp ocHoBanus 24 cM. OnpenenuTh
00beM KoHYca.

Bapuant 4
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. B nmupamune ceuenue, napaaiesbHOE OCHOBAHUIO, JCIUT BBHICOTY B OTHOLIEHUU 2:5 (cuutas
OT BEPIIMHBI TUPAMUIBI); TJIOMIAh CEYCHHUS MEHBIIE TUIOMAA OCHOBaHMS TUpamMuabl Ha 189
oM. Haiiaure riomaas ceyeHus.

2. OcHOBaHWEM MUpaMUIBI SABJIsETCA poMO ¢ auaroHanssmMu 12 cm u 16 cMm. BokoBeie rpanu
MUpaMHUIBl HAKIOHEHB K IUIOCKOCTH OCHOBaHHs moj yriaoM 60°. BelumciIuTh miomasns
MOBEPXHOCTU MUPAMU/IBL.

3. OcHoBaHMeM NHpamMuabl sABISETCS poMO ¢ nuaroHanssMu 12 cm u 16 cMm. bokoBble rpanu
NUpaMuabl HAKJIOHEHBl K IUIOCKOCTM OCHOBaHMS moj yrimoM 60°. Buuucmuts 06beMm
MUPaMU/IBL.

4. Inuaa BbicOThl muiauHapa Ha 10 cM Oosbllie AJUHBI pajnyca OCHOBAaHMS UWIMHApPA, a
MJIOIA/h TTOJIHOM MOBEPXHOCTH uiuHApa 1447x cm?. Haiitu 06beM UAJIMH]IPA.

KonTpoabHas padora Ne 6
Tema. Kopau, crenenu u norapudmsl
Bapuanr 1
64 3 3
1. Beraucanrs: ) ——— 6)\/\/52 -5 ~\/\/52 +5
3 1
6°-6°
2. Pemmuth ypaBHEHHUS:
a) ax2—5x76 =1
6) 2log’, x—log, x =0
3. Pemnth HepaBeHCTBa:
a) 0,2x276x+7 <1
6) log,(2x—3)>0
. 2 3
4. TlepeiiTu K OCHOBAHHIO 3 U YIIPOCTUTD MOJTYUYEHHOE BBIPAKEHUE: + -
log;2 log,4 log,,8
Bapuant 2
1 1
54.5 4

1. Brsner: 2) 2 6) 1042417 310 - 2417

2. Pemuth ypaBHEHHUS:

a) 2* -2"*=15

6) 3"507) = log, 125

3. Pemnth HepaBeHCTBa:

1 x2=7x+12
a) | — >1
: [ZJ
6) Ig(x—7)<1
log, 16 —log, 4
4. BpUuCIUTh: &s &
log 32 +1og, 8
Bapuanrt 3
7 4

1
2

3.7 3
. Berauciuts: a)%; 6)\/\/@—7 \/\/@Jr 7

. Pemuth ypaBHeHUs:
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a) 2°-5° =0,1(10°"f
6) 2log, x+log ; x+log, x=12
2

3. Pemuth HepaBeHCTBa:

a) 2x2—8x+19 > 16
6) log,(1+2x)> -1

4. VpocTuts BeIpaxkeHnue: log /3 8-log, 81.

Bapuant 4

- 6)V6+ 245 -6 -245

1 2
53

1. BerauciauTs: a)

2. Pemutb ypaBHeHH;I.
a) 3" + ;—f =29

6) log, ,(2x-2)=2

3. Pemuth HepaBeHCTBa:

a) 3x273x+5 <27

6) log,s(4x—12)>log,(5x+3)

4. IlepeliTi K OCHOBAHUIO 3 U YIIPOCTUTH NOTy4YE€HHOE BhIpakeHue: log, 2 -log, 3-log, —

Bapwuant 5

L 6)V21— 45 214445

l 3
32

1. Beruucnuts: a)

2. Pemuth ypaBHEHHS:
a) 3% ~5.3' 16=0

6) x°8* =4x

3. PemnTh HEpPaBEHCTBA:

2) (0’1)4x2—2x—2 < (0’1)2x—3
6) log, (x> —2x)> 3

log, 3-log, 5
4. BeuncauTp: 8 °%° %

KonTtpoabsnas pabora Ne 7
Tema.DneMeHThl TEOPUN BEPOSTHOCTEN M MaTEMAaTUYECKON CTaTUCTUKU

Bapwuant 1

1. Pemute ypaBHenue: 4. = €L A!

20
2. bpuragup nomkeH oTnpaBUTh Ha paboTy Opurany u3 3-x yenoBek. CKONBKO Takux Opuran
MO’KHO COCTaBUTh U3 8 UeloBeK?
3. bpomena urpanpHas KocTb. HaliTu BEpOATHOCTB:
a) MOSIBJICHUS YETHOTO YUCJIa OYKOB;
0) mosiBIICHUsI HE OOJIBIIIE IBYX OYKOB.
4. B naptuu u3 15 neraneit umeercs 8 crannapTHbIX. HaliTu BEpOSITHOCTB TOTO, YTO CPEAU MATH
B3STBIX HAayTaJ AeTaneu 3 CTaHJapTHBHIE.
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Bapuant 2

1. Pemute ypasnenue: 30x = 4]

. CKOIpKMMHU CHIOCOOAMU MOYKHO PaccTaBUTh 6 TOMOB 3HIMKJIONEANM, YTOOBI OHU CTOSUIM B
Oecrniopsike?

. B ypae 5 Oenbix u 10 uepHbix mapoB. M3 ypHbl Hayraj BbIHUMarOT oauH mmap. Kakosa
BEPOATHOCTb TOTO, YTO BBIHYTHIH IIAP OKAXKETCS:

a) YEPHBIM;

0) GebIM.

. [lepBencTBo mo ¢yrdomy ocrnapuBaoT 20 KOMaH, CpeAH KOTOPHIX 7 muaupyroumx. Ilytem
&KepeObEeBKM KOMaH]Ibl pacHpeAesstoTcss Ha aBe rpynnsl no 10 xkomana B kaxjaoi. Kakosa
BEPOSATHOCTH IONAaJaHus BCEX JUAUPYIOIINX KOMaH/ B OJIHY Ipymmy?

Bapuanrt 3

. Pemmure ypasuenue:304; , = 4]

. M3 10 xangmmaToB HyXHO BbIOpaTh 3-X Ha KoH(epeHIHI0. CKOIBKMMHU CIIOCOOaMHU  3TO
MOJKHO cIelaTh?

. bpomena urpanpHas kocTb. HaliTh BEpOSATHOCTB:

a) MOSIBJICHHS YETHOTO YHUCJIA OYKOB;

0) osIBJIIEHUsI HE OOJIbILIE TPEX OYKOB.

. Bocemp pa3InyHBIX KHUT PacCTaBIAIOTCA Haynady Ha OqHOU mosike. HaliTu BeposATHOCTH
TOT0, YTO JBE OINPEIEICHHBIE KHUTH OKaXyTCs TOCTABIEHHBIMU PSIIOM.

Bapuant 4

1. Pemute ypasnenue: 204, = A°

. CKOBKMMH CITIOCO0aMH MOTYT Pa3MECTUTHCA 5 YeIOBEK BOKPYT cToja?

. JIBa cTpenka CTPENsIOT MO OJHOW M TOW ke Lenu. BeposTHOCTh momajgaHusl B LEIb JJIS
nepBoro crpenka paBHa 0,82, nist Broporo 0,75. Haiitu BEpOATHOCTH TOTO, 4TO 00a CTpesKa
NOoNaayT B LIETb.

. B smuke umeetcs 80 crangapTHBIX aetaneit u 20 HectaHaapTHBIX. M3 smuka Hayaady OepyT
OIHY 3a Apyroi ase aetanu. KakoBa BepOSATHOCTH IOSBICHHsS CTaHJAPTHOW JETalu IpU
NIEPBOM MCHBITAHUH, IPU BTOPOM HCIIBITAHUN?

4.1.3. Ilpakmuueckue 3auamusn nPoghHeccuoHaIbHO OPUEHMUPOBAHHO20 COOEPHCAHUA

Kpurepun oneHuBaHus NPAKTUYECKUX PadoT

KauecTBeHHas olleHKa WHIUBUIYaTbHBIX
[IporeHT pe3ynbTaTHBHOCTH 00pa30BaTENbHBIX TOCTHXKCHHU I
(TIpaBUIIBHBIX OTBETOR) -
Oay (0OTMETKa) BepOAIbHBIN aHAJIOT
86-100 5 OTJINYHO
66-85 4 XOPOIO
50-65 3 YIOBJIETBOPUTEIBLHO
Mmenee 50 2 HEYJOBIIETBOPUTEIHHO
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IIpakTnueckoe 3ansaTue Ne 1
Tema. [IpoLieHTHBIE BEIYHUCIECHUS B TPO(PECCHOHANBHBIX 3a7adax

Bapuanr 1

1. B mxkone 400 yuammxcs, 52% 3Toro uucia cocTaBisitioT AeBOYKH. CKOJIBKO MaJbUYUKOB B
mkose? (Oteer: 192 Manbuuka)

2. Tosap cromn 5000 p. Ero niena noseicunacek Ha 20%. KakoBa HoBas 1iena Toapa? (OTBerT:
6000 p.)

3. Macca cyménsbix rpym cocrasisieT 20% Maccebl cBexux. CKOJIbKO CyIIEHBIX TPYIII
nosyuntes u3 350 kr cBexux? CKOJIBKO IPOLEHTOB MACChl CBEXKUX I'PYII MOTEPSETCS IPU
cymke? (OtBet: 70 kr, 80%)

4. Yro 6omnbie 30% ot 40 umu 40% ot 30?7 (OTBeT: paBHO)

bank BbITTaunBaeT 10x0] U3 pacuéra 2% BIOKEHHOU CyMMBI B roj. CKoIbKO pyoieit

OKa3aJioch Ha cuére uepes roj, ecnu Ha Hero nosoxwiu 70000 p.? (Oteet: 71400 p.)

6. Hano okpacuTh 60 M? MOBEPXHOCTH CTeHBI. 75% paboThl yike caenanu. Kakyro miomans

octanock okpacuts? (OtBet: 15 M?)

. Bxnagunk monoxwn Ha cueT B 6ank 9000 py6. mox 20% romoseix. Kakas cymma Oyner Ha ero

cYeTy 4epe3 2 roja, eciu OaHK HAaYUCISIET CIIOKHBIC TPoreHTHI. (12960p.)

e

~

Bapuant 2

2. Tpasa npu cymke tepsier 80% cBoeit maccbl. CKOIbKO TOHH TPaBbl HAJJ0O HAKOCUTH, YTOOBI
Hacymuth 14 Toun cena? (OtBet: 70 TOHH)

3. llena anpOoma Oblia cHIkeHa Ha 15%. HoBas niena ans6oma 34 py6us. Onpenenure ero
nepBoHavanbHyto 1eHy. (Otset: 40 p.)

4. llena ToBapa mossicuiiack Ha 30% u coctasinseT Tenepsb 91 py6sb. CKOIBKO CTOUT TOBAp 110
noBelenus nens? (Oteet: 70 p.)

5. CKoJIbKO YYEHHMKOB B Kiacce, eciau 1 yueHuk coctaBiseT 4% Bcex yyamuxcs kiacca?
(OtBerT: 25 yenoBek)

6. Ilpu npoxaxe ToBapa 3a 693 py06us nonydeno 10% npudsuin. Onpenennure ce0eCTOUMOCTh
toBapa. (OtBet: 630 pybiieii)

7. 60% kiacca monuu B KHHO, a OCTajlbHbIe 12 yeaoBeKk Ha BHICTaBKY. CKOIBKO ydaluxcs B
kiacce? (OtBet: 30 yenoBek)

8. Kument nonosxun Ha cyet B 6ank 12000 py6. mox 10% rogossix. Kakas cymma Oyzer Ha
€ro cyeTy 4yepe3 2 rojaa, eciau OaHK HAaYUCISIET CIIOKHBIC MPOIIEHTHI. (25392p.)

IIpakTnueckoe 3ansaTHe Ne 2
Tema.Pemenue 3a1a4 Ha aKCHOMBI CTEPEOMETPUM U CICACTBUS U3 HUX

Bapuanr 1

1. Ha pucynke uzobpaxén kydo ABCDA|B|CiDi. YkaxuTe npsimyto nepecedeHus miocKocTen
ABiCi u ABB;. (OtBeT AB))
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2. [Haunbl Touku A, B u C takue, uto AB =2 cm, BC =5 cm, AC =3 cM. CKOIBKO CYIIECTBYET
miockocte, cogepskamux Touku A, B u C? OtBer o6ocnyiite. (OTBET: 6eckoneunoe
MHOECTBO)

3. Touxu A, B u C He nexat Ha onHol npssmoil. Ha npsimoit AB ormerunu Touky D, Ha npsmoi
BC — Touky B, a Ha npsimoit AC — Touxky M. Jlokaxure, uto Touku A, C u M nexat B 0qHOMI
MJIOCKOCTH.

4. Han Terpasdap MABC (puc.), kaxxaoe pedpo koroporo paBHo 7 cm. D € MB, E eMC,

F e AB, AF=FB, P € MA.
1. HazoBute npsmMyto, Mo KOTOpoi nepecekarotcs miockoctu: a) MAB w MFC, 6) MCF u ABC.
2. Haitnure nmany CF u Sapc. (Omeem: FC = 33, Sabc=9V/3).

5. Touka C nexurt Ha oTpe3ke A. Uepes Touky A npoBeeHa MI0CKOCTh, a uepe3 Touku B u C—
napaseibHble IpsSMbIE, IEPECEKAIONIUE ITY INIOCKOCTh COOTBETCTBEHHO B Toukax By u Ci.
Haiinure nnuny orpeska CCi, ecnu a) C- cepenuna otpeska CCi, 6) AC:CB=5:3 u BB; =21 cm.

Bapuant 2

1. Ha pucynke m300paxén kyo ABCDAB1CiDi. Ykaxute npsamyro nepecedeHus miocKoCTen
ACC; u DCC;.

A, Dy

B e
A D

2. Hansl Touku A, B u C takue, uto AB =4 cM, BC = 6 cm, AC = 7 cm. CKOJBKO CyIIECTBYET
MJI0CKOCTEH, comeprkanux Touku A, B u C? OTBer o6ocHyi#iTE.

3. Ilpsmeie a u b nepecekarorcs B Touke O. Ha npsimoii a oTMeTriin Touky A, Ha npsiMoil b —
Touky B, a Ha nmpsimoiit AB — Touky C. [lokaxkute, 4To ipsiMbie a, b 1 Touka C jiexaT B OJTHON
MJIOCKOCTH.

4. Jlarn Tetpasdap MABC (puc.), kaxmaoe pebpo kotoporo paBHo 8 cm.D e MB, E eMC,
F € AB, AF=FB, P € MA.

1. Ha3zoBute npsiMyto, 10 KOTOPOH MEPECEKAOTCs MIIOCKOCTH:
a) MAB w MFC, 6) MCF u ABC.
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2. Haitgure nmuny CF u Supc.
M .
o

6. Touka C nmexut Ha oTpe3ke A. Uepe3 Touky A mpoBejieHa IUIOCKOCTh, a uepe3 Touku B u C—
napajielibHbIe MPSMbIE, TEPECEKAOIINE ATy IJIOCKOCTh COOTBETCTBEHHO B Toukax Bi m Ci.
Haiinure nmuay orpeska CCi, ecnu a) C- cepenuna otpeska CCi, 6) AC:CB=6:4 u BB; = 28 cm.

IIpakTu4yeckoe 3ansitue Ne 3

Tema. PacrionosxeHue miaocKOCTe B IPOCTPAHCTBE
Bapuanr 1
1. IIpaBunbHbie TpeyrodbHukn ABC u ADC nexaT B nepneHAUKYJISIPHBIX IIOCKOCTSX.
Cropona AC pasuna equnuiie. Haitnure BD.
2. ABCD- npsMOyrojibHUK, pacrojoKEHHbIH B IJIOCKOCTH &, TOYKa P He MpUHAMJICKUT
IUIOCKOCTH ¢ , ipuueM PD nepnenaukymnspHo miockoctu a. JloKaxuTe, 4TO

npsiMasinepecedeHusmnockoctenABPuCPDnepnengukyispHaniockoctuAPD.

3.
HYepes BepmmuHy A npamoyroabEuka ABCD nposesena npamaa AK,

NepNeHJHKYJAAPHAA K IJIOCKOCTH npaMoyroiabHuka. HWasecTHO, 4YTO
KD=6cMm, KB=TcMm, KC =9 cvm. Haiiaure: a) paccTosHHe OT TOY-
4,  KH K po naockocrn npamoyroabHuka ABCD; 6) paccrosHHe MexRay
" npameimu AK u CD.
BecTHO, 4To BD =9 c¢Mm, AC =10 cm, BC = BA = 13 cm. Haiigure:
a) paccrosHue or Touku D no npamoit AC; 6) naomaas TpeyroJbHH-
5. ka ACD.
LIED'EE BEPDIIHMHY OpAMOIo yrja & pHBHUﬁEﬂ[}EHHDPﬂ npaMoyroJbHOTI'O
rpeyroabEunka ABC nposesiena npamasa CM, nepneHAuKyJIApHAA K ero
miaockocTu. Haiigure paccrosame or Toukm M no npamoit AB, ecan
AC=4cm, a CM =27 cm. DBapunaur2
1. B mnpaBwiIbHON YETHIPEXYroJbHOM MHUpaMUIE JBE MPOTUBOMOJIOKHBIE TIpaHU
NEepIEHANKYIApHBL. JIOKaXuTe, YTO IBE Ipyrue NPOTUBOIOJIOKHBIE OOKOBBIE TPAaHU TOXKE
B3aMMHO TEPIIECHIUKYISIPHBI
2. KLMN- npsMOYTOJIBHHK, PACIIOJIOKECHHBIN B IJIOCKOCTH B, Touka R He mpuHammexut
mwiockoctd P, mpuueM RD mnepnenaukynsapHo miockoctd 3. JloKaxkHMTe,4TO mpsMas
nepecedenus mwiockocred RLR n MRD nepniennukyisapHa mockoctu KRD.
3.B Bepmune B paBHOOenpeHnHoro tpeyroibHuka ABC BoccTaHOBIIEH MEPIEHIUKYISAP K
IUTOCKOCTH TPEYTOJbHUKA, Ha KOTOPOM Ha paccTosHUHM hpacronoxkena toyka D. Haiinure
paccrosiaue ot Touku Ao npsmoit AC, ecmu AB=BC=a, AC=b.

4 Yepes sepmunny B kpaapara ABCD nposeaena npamasa BF, nepneHau-
KyJAApHasaA K ero naockoctn. Haliaure paccroaausa or Touku F no npsa-

MBIX, COAep:KalllHX CTOPOHBLI M AHArOHAJH KBajaparta, ecau BF = 8 am,

AD — A wus

5. OgMH H3 KaTeTOB NpPAMOYrojJbHOro TtpeyroisHuka ABC paseH m,
a4 OCTPBIM yroJi, NpHJEXKaIMil K 9TOMY KaTeTy, paBeH ¢. Hepea Bepiuu-
Hy npamoro yrina C nposeseHa npamaa CD, nepneHiHKyJspHAas
K IJOCKOCTH 3Toro rpeyroabHuka, CD = n, Haigure paccrosHue OT
Toukn D go npamoit AB.



Tewma. [lepneHIUKYIISIp U HAKITOHHAS

BapuanT |
3aganue 1.
AAd, — neprenduyanp x nrocxocmu &, AB u AC — naxnonnsie,
Haiimu x u v,

1 2 3
A A
x ] = ) a
. BL—'T:—‘_JN/ %BA,_;’J.M
(V3

3ananue 2: Pemienue 3a1a4 o roTOBBIM YepTekaM (KapTOUYKU) C KPATKOU 3aMHUCHIO

B TETpaaax 3amaun Ha npumenenue TTII.
Flpartoan 3 mepme ROy NRpHa RIDeEoCmy ARC,

2
Ll
t
B
A LK
Janc: 48T - pomd, c

NakanaTe: MG _ B, JarasaTe: 488 = 440

1

3aganue 3: [locTpouTh NEpHEHIUKYISAPHI K IPSIMbBIM
Hpavas o neprencuxyrepra neaceomi ABC

2
Tl
3
B
c

TTeeTRoMTE NEPRCHANEY AP B3 TOUEN | Taun: adRC- - OPABHTHEIL,

1

Mk npaMus AC 1w BC [oCTPSHTE TEPNSEIHKYAPEL U3 TOTRH
i M x mpAHEINM AT W 8C
Bapuanr 2
3ananme 1.

AA| — neprenduxyrap k nrockocmu a, AR u AC — naxronnutte.
Hatimu x u y.

44



7
.y
3 4
(A1
a
x Aa
B
Son 1277 6
3ananue 2: PemeHue 3a1a4 o roTOBBIM YepTekaM (KapTOYKH) C KPATKOW 3aMHUChIO
B TeTpasix 3anauu Ha npumeHenue TTIL.
Ipaman a neprnendur)yaapua nrockocmu ABC.
- i
1 L2
P
[
D/
Mano: 4800 — napariielorpamM.
Hoxasarn: AGCD — npaMmoyronLHnK. [t AT
3ananme 3: IlocTpouTh NepneHAUKYIAPHI K MPSIMBIM.
Ipamas a nepnenouxynsapua nrockocmu ABC
1 5] aa 2
.y
5 P TR
-
Ao AANCT - P . [IoCcTPOHTE DIePOSHANEYIIAD HI TOHEH
THocTHOMTHR TERTIEHRMEY TARRL KT ToUukH M x aaprwmactli A
Af K mMpAMEIM 4O W BC,

IIpakTuyeckoe 3ansaTue Ne 5
Tema. [lepneHIuKyISIPHOCTH B MPOCTPAHCTBE

Bapuanr 1
1.B paBHOGeapennoMm Tpeyroinbauke ABC ocHoBanne BC=12 M, 6okoBas ctopoHna 10 m.

W3 BepmmHbl A mpoBeneH oTpe3ok AD, paBHbIE 6 M M NEPHEHAMKYJISPHBIA IUIOCKOCTH
tpeyroiabHuka ABC. Haitnute pacctosinue ot Touku D 1o croponst BC.

2.3 Touexk A um B, nexamux B JBYX MEPHEHIUKYISIPHBIX IJIOCKOCTSIX, OMYIIECHBI
nepneraukyisipel AC u BD Ha npsimyto nepecedenus miockocted. Haiinure niuny otpeska AB,
ecrmn AC=6m,BD=7M,CD=6M.
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3.B mpsaMoyronbHOM mapajuleNIeNuIe]e CTOPOHBI OCHOBaHMS 3 W 6 cM, a OJHA W3
nuaronanei ocHoBanus 4 cMm. Haitnure Oonbiiyro AuaroHaigb MapajUielenunena, 3Has, 4To
MEHbIIas TUaroHaib 00pa3yeT ¢ MIOCKOCTbIO OCHOBaHUs yrou 60°.

4.B tpeyronbHuke ABC yron B mpsmoii u xater BC = a. 13 BepmuHbsl A npoBezeH
orpe3ok AD, mepneHAMKYJISpHBIA IUIOCKOCTH TPEYTrOJbHHMKA, TaK, YTO PACCTOSHUE MEXKAY
toukamu D u C paBno k. Haiinure paccrostaue ot Touku D 1o katera BC.

5.M3 touek A m B, nexammx B ABYX NEPHEHAMKYJSAPHBIX IUIOCKOCTSAX, OIYIIEHBI
nepnenaukyisipel AC u BD Ha npsimyto nepeceuenus miockocteil. Haliqure nnuny otpeska AB,
ectu AC=3m,BD=4m CD=12 M.

6.B mpsamoyronsaom mapamutenenuneae AD = 3, DC = 4, CCy = k. Yepes pebpo CiC u
cepenuny AD npoBenena miuockocTs cedeHud. Haiinure monians ce4eHus napajuieenunena.

Bapuant 2
1.Karets! npsmoyronsHoro Tpeyroisiuka ABC pasubl 15 u 20 M. Y3 BepInHbI IpsIMOTO

yria C npoBeneH oTpe3ok CD, neprieHIuKyIspHBIA IIIOCKOCTH 3TOTO TpeyrojabHuka, CD=35 wm.
Haiinute paccrosinue ot Touku D 1o runorenysst AB.

2. U3 Touek A m B, nexammx B ABYX NEPHEHAMKYJSPHBIX IUIOCKOCTSAX, OMYIIEHBI
nepnenaukyisipel AC u BD Ha npsimyto nepeceuenus miockocteil. Haliqure nnuny orpeska AB,
ectu BC=7M,AD=4Mm,CD=1wMm.

3.bokoBoe pedbpo MpsMOYToNbHOIO Mapajuieienuneia paBHO 5 M, CTOPOHBI OCHOBAHMUS
paBHBl 6 M M 8 M, U OJHA W3 AUAaroHajeil ocHoBaHus paBHa 12 M. Haiigute amaronamm
napajuleJenunena.

413 BepmmHbl A npsMoyroibHuka ABCD mnpoBeneH K €ro  IJIOCKOCTH
neprneHauKyIspHbelii  orpe3ok AK, kxonenm K KOTOporo OTCTOMT OT JApyrux BEpLIMH Ha
paccrosHusx 6, 7 u 9 cM. Haitnute AK.

5. U3 Touek A u B, nexammx B ABYyX NEPIEHIUKYJSPHBIX IJIOCKOCTSAX, OMYIIEHBI
nepnenaukyisipel AC u BD Ha npsimyto nepecedenus miockocted. Haiinure niuny otpeska AB,
ecmut BC=AD=5M,CD=1M.

6.B npsMoyroapHOM mnapasuleNieluIele CTOPOHbI OCHOBaHUs 3 W S5 CM, a OAHA U3
nuaroHayieil ocHoBaHus 4 cM. MeHbI1as TuaroHanb MapaieNenuIea ¢ MI0CKOCThI0 OCHOBAHMS
cocrasnser yron 60°. Haiiaute quaronany napasienenumnena.

IIpakTuyeckoe 3ansaTue Ne 6
Tema. Pacnonoskenue npsiMbIX U MJI0CKOCTEH B MPOCTPAHCTBE

Bapwuant 1

1. Ha mmane ropoma ymauiel o0o3HadeHHbIe Kak ABu CD, mnapamnensHbl (puc. 35).
VYmuna EF coctaBnsier ¢ ynunamu AB u AC yrasl cooTBeTcTBeHHO a=43° m b=65°. Haiigurte
YTJIBI, KOTOPBIE 00pa3yroT Mexay coboit ymmmsl AC u AB, AC u CD.
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2. VYyacTtok MEXIY IBYMS napajuieJIbHbIMU yIULamMu uMeeT BU/JT
yetbipexyronbauka ABCD (AD||BC) AB=28 cwm, BC=35 cm, AD=42 cwm, Tl B=112°. Bri6epute
Maciitad W HapuCyWTe IIaH ydacTka. Hailinute mnpuOIM3UTENbHO MEPUMETP ydacTKa U
KOJIMYECTBO AOCOK mUpHHON 10 cM, KOTOpbIe HY>KHO 3arOTOBUTH, YTOOBI OOHECTH €r0 MIOTHBIM
3a00poM.

3. Uepe3 xoHubl orpeska AB wu ero cepenuny M mpoBeneHbl nNapauieiabHbIE MpPSIMBIE,
nepeceKarole HEKOTOPYIO TIOCKOCTh B Toukax A;, By u M. Halinure mnmuny otpeska AA4,
eciu otpe3ok AB He nmepecekaet miockocts (puc.l) u ecnu MMy =7 cm, BB; = 6 cm.

4. Ha pucynke 4 touku M, K, T u P — cepeaunsr orpesxkoB DB, DA, AC u BC. Haiigure
nepumetp uetslpexyronbauka MKTP, eciu DC =10 cm, BA = 16 cwm.

5. Touka C nexut Ha oTpe3ke AB. Uepe3 Touky A mpoBelieHa MIOCKOCTh, a yepe3 Touku B u C —
napajuieldbHble MPsSMbIE, MEPECEKAIONINe 3Ty IIOCKOCTh COOTBETCTBEHHO B Toukax By u Cj.
Haiinute nuny orpeska CCq, ecnu Touka C — cepennna orpe3ka AB u BB; =7 cwm.

6. Jlanbl qBe mapaienbHble miockocTu. Yepes Touku A u B ogHON U3 TIIOCKOCTEN IIPOBECHBI
napajuleJIbHbIe NPsIMBIE, MEPECEKaroIIMe BTOPYIO IUIOCKOCTh B TOukax A; u B;. Uemy paBeH
oTpe3ok A1 B4, eciii AB =8 cm?

7. Touka F ne nexut B mockoct kBagpatra ABCD, touku M, K, T u P — cepenunbl oTpe3koB
FA, FB, FC u FD cootBetcTBenHo. Halinute momans kBaapara MKTP, ecniu ctopona kBaapara
ABCD paBna 6 cMm.

Bapuant 2

1. B crapuHHBIX NapoBO3ax Ha KOJECAaX 3aKPEIISUICS CIELMaIbHBIA CTEpP)KEHb (HAa PHUCYHKE
41 ST), paBHBIi PAaCCTOSHUIO MEXKIY IEHTPAMH COOTBETCTBYIOIIUX OKPYKHOCTEH, KOTOPBIi
nepegaBal JABMKEHUE OT IEPBOIO Kojeca KO BTOPOMY, PaBHOMY eMy Kojecy. OObsCHUTE, Kak
JOJKeH OBITh PACIIONIONKEH CTEP)KEHb OTHOCHTEIBHO JMHHUU LEHTPOB (MpsMasi, COCAMHSIONIAS
LEHTPHI IBYX OKPY’KHOCTEN).

(DL
AN

Pue. 41

2. Ha oxHO# mpsiMOif Ha paBHOM PacCTOSIHMM JIPYT OT Jpyra CTOAT TpH TelerpadHbix crouda.
Kpaithue naxongarcs oT goporu Ha paccrosHusx 18 m m 48 M. ChenailTe COOTBETCTBYIOLIUMA
PUCYHOK M HallIUTe pacCTOSIHUE, HA KOTOPOM HaXOAMUTCA OT JOPOTU CpeIHUI cTOIO.
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3. Uepe3 koHubl oTpe3ka AB u ero cepeaquHy M mnpoBeneHbl NapajulelibHbIE MpPSMbIE,
MepeceKaroIe HEKOTOPYIO MIIOCKOCTh B Toukax A;, B; u My. Haitnure nnuny orpeska BBy,
ecnu oTpe3ok AB He nmepecekaeT miockocth (puc.l) u ecmu AA; =9 cm, MM, = 8 cwm.

4. Ha pucynke 4 Touku M, K, T u P — cepenunst orpeskoB DC, DA, BA u BC. Haiigure
nepumeTp yerbipexyroibuuka MKTP, ecnu BD = 18 cm, CA = 14 cwm.
5. Touka C nexut Ha otpe3ke AB. Uepes Touky A mpoBeseHa MIIOCKOCTb, a 4epe3 TOUku B u
C — napayensHble IpsAMBbIE, IIEpeceKarollne 3Ty IUNIOCKOCTh COOTBETCTBEHHO B Toukax Bp u
C,. Haiigure nuny orpeska CCq, ecnu Touka C — cepenuna orpeska AB u BB; =9 cwm.

6. [ansl nBe mapamienbHble MIockocTH. Yepes Toukn A u B onHoll M3 mimockocrei
IIPOBEJCHBI MapajllebHbIE NPSMBIE, IIEPECEKAOIINE BTOPYIO INIOCKOCTh B TOUKax A; u Bj.
UYemy paseH otpe3ok A;B,, ecnmu AB =6 cm?

7. Touka R He nexuT B miiockocTu npsimoyroiasHuka ABCD, Touku M, K, T u P — cepenunnl
orpe3koB RA, RB, RC u RD coorsercTBenno. Haiinure mnomane npsmoyroiasauka MKTP,
ecimt AB =4 cm, BC =6 cm.

IIpakTnyeckoe 3ansaTue Ne 7
Tema. JIekapTOBBI KOOPAHHATHI B IPOCTPAHCTBE

Bapuanr 1
1. Haitnure koopauHatsl cepenunsl orpeska MN, eciiu: M (4; 3; 2), N (6;1;0)
2. B tpeyronsauke ABC A(3;-1;6), B(-5;8;0), C(1;2;3). Ku P — cepenunst cropon AB u BC
cootBeTcTBeHHO. Haiitu nuny cpenneit munun KP tpeyronsauka ABC.

3. Haiitn xoopaunatel Bepiuabl | mapamienorpamma ABC/, ecniu A (4; 3; 2), B(6;0;5),
B
C

L

C(2;-1;3) A B .

4. HanummuTe ypaBHEHHE IUIOCKOCTH, TTpoxosiei yepe3 Tpu Touku, M(0; 1; 0), N(1; 0;
0), P(1; 1; 1).

5. B mpaBwibHON 4YeThIpEXyrojbHOM mpusme A... [[1CTOpoHBI OCHOBaHUSA paBHBHI 1, a
O6oxoBeie pEOpa paBHbl 3. Ha pebpe AA ormeuensl Touka E Tak, uro AE:EA; = 2:1 Haiiaure
yroJ Mexay miockoctsimu ABC u BE/[;

Bapuant 2
1. Haitnure koopaunatsl cepenunsl orpeska MN, eciiu: M (2; 5; 7), N (5:8;0)
2. B tpeyronsauke ABC A(4;-6;0), B(2;4;-2), C(6;2;8). K u P — cepenunsl cropon AB u BC
cooTBeTcBeHHO. Halitn nnuny cpenneit imnuu KP tpeyronsauka ABC.
3. 3. Haiitu koopauHaTel Bepiuabl J| mapamenorpamma ABC/, eciu A (2; 3; -5), B(2;0;8), C(-
3;1;3).
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A D
4. B enunnuHoM ky6e A... Jl1 HaliaguTe paccrosiHue Mexay npsmseiMu AB1 u BD.

5. Hanummute ypaBHeHue cdepsl ¢ nieaTpom B Touke O (0; 1;—2), u mpoxoasmiei yepes
touky C (=3; 1; 2).

IIpakTnyeckoe 3ansaTHe Ne 8
Tema. HaxoxaeHue onTUMaIbHOIO pe3yibTaTa ¢ IOMOLIBIO IIPOM3BOIHOM B IIPAKTUYECKUX
3a1a4ax

Bapwuant 1

. 9
3agaua 1. Haiitu maubonbliee U HauMeHbIee 3HadeHUS GyHKIUU f(x)=4x+— Ha OTpe3ke
X

[14]

3anauya 2. B nernem kxade npu croumoctu 70 pyOiei 3a ofHY MOPIHMIO TPEYECKOrO cajaTa B
cpeaHeM ObiBaeT 90 3aka30B B AeHb. Eciu ieHy OHU3UTH 10 65 pyOiel, To crupoc BO3pacTeT A0
100 3aka3oB. CyMTas JTHHEHHBIM COOTHOIICHHE MEXIY CIPOCOM M IICHOH, HalTH 3HaYeHHE
IICHBI, TIPU KOTOPOH BBIPYYKa JOCTHTaeT CBOET0 MAaKCHMaJIbHOTO 3HaueHus. KakoBo mpu 3Tom
MaKcHMaJIbHOE 3HaYeHue crnpoca? Beipyukn?

3apaua 3. 13 umeroniuxcst 10COK MOXHO NOCTPOUTH 3a00p anuHoi B 200 metpoB. TpeOyercs
OTOPOJUTH 3TUM 3a00POM NPSIMOYTOJIEHBIN ABOP HAMOOJIBIIEH TUIONIAI!, HCIIOIB3YS Ul OJHON
CTOPOHBI Y€ noctpoeHHyto creHky. (Otser 50,100, 50)

3agauya 4. 13 Touek A u B 1o yka3zaHHBIM CTpeJIKaMU HAlpaBICHUSIM BBIXOISAT OAHOBPEMEHHO
napoxoJl M AxTa. MIX ckopocTu cooTBeTCTBEHHO paBHbI 40 kM/dac u 16 kM/gac. Uepes cKoIbKO

BPEMEHM PACCTOSIHME MEXIy HUMH OKaXeTcd HauMmeHblinM, ecinu AB = 145 xM? (OtBer
34.7mun.30c.)

n
5 a——ll-——-.luI

3amauya 5. Ilepumerp npsimoyroipHuka paBeH 60 cM. Kakyio JIMHY TOJKHBI UMETh CTOPOHBI
NpsIMOYTOJIbHHUKA, YTOOBI 101131 Obli1a Hanboubmen? (OTBet: o 15 cm; o 225 cm?)

Bapuant 2
27

3anaua 1. Haiitu HanOosnpliiee 1 HaMMEHbIIIEe 3HAYCHHS (QyHKIIUH f(x)=3x+— Ha OTpe3Ke
X

[1;4].

3apaua 2. B pecropane npu croumoct 90 pyOneit 3a ogun ramOyprep B cpeaHeM ObiBaeT 50
3aKa3oB B JieHb. Eciu 1ieny noHu3uth 10 85 pyOreit, To cipoc Bo3pacTeT 10 55 3akazoB. Cuuras
JUHENHBIM COOTHOLIEHUWE MEXIY CIHPOCOM M II€HOM, HAaWTU 3HAYEHHE IE€HbI, NPH KOTOPOM
BBIPYYKa JOCTUTaeT CBOET0 MaKCHUMaJIbHOTO 3HaueHus. KakoBO mpu 3TOM MaKCHUMalbHOE
3HaueHue crpoca? Beipyuku

3agaya 3. C OamHM BBINYCTWINM BBEPX CTpely M3 Jyka. Eciu HauanbHash CKOPOCTb CTPEb
paBHa 50 m/c, BeicoTa OamnrHu 20 M U t (C) — BpeMs ToJieTa CTPEIIb, TO paccTosiHue h (M) cTperb
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OT TIOBEPXHOCTH 36MJIK B MOMEHT BpEeMEHH t (C) MOKHO HaiTu o gopmyse h = -5t"2 + 50t + 20
(mpuOIMKEHHOE 3HAYEHHWE YCKOPEHHS CBOOOJHOTO MaAEHUS cuMTaeTcs paBHbIM 10 m/c"2).
Kaxoit HauGombIeit BoICOTHI focTUTHET cTpena? (OTet 145m)

3anaua 4. Yucno X B cymMme ¢ Apyrum uucioM coctasiser 10. Ilpu kakux 3Ha4eHUSX X cymMMa
KBaJIpaToOB ATUX 4KceN OyaeT HauMeHblIe? OTBet: 5)

3agauya 5. 3a0opom, nauHa KoToporo 120 M, HagO OrOpPOAUTH OropoJ HAaMOOJbIIEH IMIIOLIAAN.
Haiingure pazmepst oropoaa. (Otset: 30 u 60)

IIpakTuyeckoe 3ansaTue Ne 9
Tema. HaxoxaeHue 31eMeHTOB MpU3MBbl, MapajieNnenumnena u kyoa

Bapwuant 1
Nel. B mpaBwiibHOM TPEYroJIbHOW MPU3ME IUIONIAIb CEYSHUs, MPOXOJSIIEro 4depe3 OOKOBOE

pebpo U BHICOTY OCHOBaHHMs paBHa 12+/3, cropona ocnoBanus 4. Haiitu 6okoBoe pe6po.

Ne2. B mpsimoit mpusme ABCAB1C; ocnoBanue ABC: AB=AC=10; BC=12; AA=15. Haiitu
IUIONIA/lb CEUEHUs, MPOXOMASIIEro Yepe3 TOUKYy AiM MPOTHUBOIOJIOKHYIO € CTOPOHY HHKHETro
ocHoBanus. Otet: 102.

Ne3. B mpsamoyronbHOM napasuienenunene cropoHsl 5 u 12. Jluaronans mnapajuiesenunena
oOpasyer yrona 45°c miockocTbio ocHoBaHus. Haiitu 60koBOe pedpo U IJI01Ia b JUaroHaIbHOTO
CEUCHUS.

Ne4. B mnpssMmoyroiibHOM mapajUieJenuIe/ ;e CTOPOHbI OCHOBaHuA 15 wu 8, Tuomanb
nuaronanbHoro ceuenus 340. Haiitu 60okoBoe pedpo.

Ne5. B mpsmoyronpHOM mapajienenumnene croponbl ocHoBanusi 24 u 10. Haittu miomans
JUaroHaJILHOTO CeUeHus, eciii O0KOBOE pedpo paBHO 5.

Ne6. OcHoBanue npsiMoyrojpHOro napauienenumnena pom6 ¢ auaroransmu 10 u 24. Bricota
napayuienenunena 10. Haiftu Gonpiryto quaroHanip napajiefenuneaa.

Bapuaut 2
Nel.OcHoBanue npsAMoii IPU3MBI — TPETOJIBHUK CO CTOPOHaMU 5 U 3 1 yrioMm 120° Mex 1y HUMH.
HawnGounpmas u3 miomniaaei 00koBeIX rpaneit 35. HaiiauTe muomans 60KOBOH MOBEPXHOCTH.
Ne2. CropoHsl ocHOBaHuUS IpsMOro napamuienenunena 8 u 15 u obpasyror yron 60°. Mensbiuas
13 TUIOIA/Ie TUaroHalbHbIX ceueHuit paBHa 130. HaitTu nomaas moBEpXHOCTH.
Ne3. Jlnaronanp npsiMOYyrojpbHOTO MapajuiesenuIea paBHa 25, 1uaroHaidb OJHOW U3 IpaHed —
24. Haiitu yinny pe0pa, NeprneHIuKyISpHOTo K JaHHON IpaHu.
Ned4. Jlmaronanp ogHOW M3 IpaHed NPsSMOYIOJbHOIO Mapajenenunena pasHa 15, a peOpo
NEPIECHIUKYIJIAPHOE 3TOW I'paHu uMeeT JUIMHY 8. HailTu [uaronans napaienenumnesna.
Ne5. Jlmaronanp mnpsMOyrojapHOro mnapaslenenunena 11, wu3MmepeHus napajuieaenunena
OTHOCATCS Kak 6:6:7. HaliTn quaronans napasuieaenune/a.
Ne6. B mpsimoit nmpusme ABCA1B1C ocnoBanue ABC: AB=AC=10; BC=12; AA=15. Haiitu
IUIONIA/Ib CEYEHUs, NMPOXOAAIIErO Yepe3 TOUYKY Aid NPOTHUBOIOJIOKHYIO € CTOPOHY HMKHEIrO
ocHoBaHus. Otset: 102.

IIpakTn4yeckoe 3ansitue Ne 10
Tema. HaxoxaeHue 31eMEHTOB TUPAMU/IBI

Bapuanr 1
3anaua 1. B npaBunbHOM yeTbipexyroapHoil nupamuae SABCD Touka O —ueHTp
ocHOBaHMs, S — BepmimHa, SB=13,BD=24. Haiinute nnuny orpeska SO.
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3agaua 2. B npaBunbHOM yeTbipexyroiabHoi nupamuae SABCD Touka O — neHTp
ocHoBaHus, S — BepmnHa, SB =8, BD =30. Haiinute 60okoBoe pedbpo SC.

.}:;—
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3anaua 3. B npaBunbHOl yeTbipéxyroapHoil nupamuae SABCD touka O — neHtp
ocHoBaHus, S — BepmmHa, SO=48,SD=60. Haiigute nnuny orpeska AC.

i o
__L___Tu..l-:l

L
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-

Bapuanr 1

3amaua 1. B mpaBuibHOW 4eTHIpEXYTobHOM MHpaMue Bce péOpa paBHbI 7. Halimure miomnianb
CEUYEeHUS TUPaMUJIbI IJIOCKOCTHIO, MTPOXO/ISIICH yepe3 cepeIMHbl OOKOBBIX PEOE.

3agaua 2. B mpaBuUIbHOM 4eTBIPEXYrojbHOW NMUpamuae OOKOBOEe peOpo paBHO 22, a TaHIEHC
yria MeXay OOKOBOM I'paHbIO U IUIOCKOCTbIO OCHOBaHUSA paseH 14. HailTu cropoHy ocHOBaHUS
UPaMUJIBI.

-

= I__J'L_:T_-_.-';'-'-:'
N P
.

3anaua 3. B npaBuibHOM yeTbipexyroapHoil nupamuae SABCD Ttouka O - neHTp ocHOBaHHUS, S -
BepmnHa, SO =4, SC = 5. Haiinute nnuny otpeska AC. OTBeT: 6

51



IIpakTnueckoe 3ansitue Ne 11
Tema. HaxoxaeHue miomaam NOBEpXHOCTH IPU3MBI, Tapajiesenumnena u kyoa

Bapuant 1
Nel. B nmpaBuiibHOM n-yroidsHON MpU3Me CTOPOHA OCHOBAHHMSA a, BbICOTa h, SOCH.-TuI0mas
OCHOBaHHUs, SOOK.-MJI01Ia b OOKOBOM MOBEPXHOCTH, SIOB.- IUIOLIAlb IOBepXHOCTH. HaliTu
HEJOCTAIOIINE DJIEMEHTHI.

Ne n a h SocH. S60oK. StioB.
1 3 10 15 ? ? ?

2 4 10 ? ? 120 ?

3 4 ? ? 100 ?

Ne2. ABCAB:Ci-nnpaBuibHas TpeyrojipHas npusma. A-CTOpoHa OCHOBaHuUs, b-60koBoe pedpo,
d-nuaronasb 60OKOBOM TpaHu, h-BBICOTAa OCHOBAHWS, O~ YTOJI HAKJIOHA TUaroHAJIM OOKOBOM TpaHu
K IUJTOCKOCTH OCHOBAHMSI, SOCH.-IIJIONIA b OCHOBaHUS, SOOK.-TIONIalb OOKOBON MOBEPXHOCTH,
StioB.- mronia b moBepxHocTh. CaenanTe YepTek U HaWIUTE HETOCTAIOIINE AJIEMEHTBI PU3MBI

No a b d h o SocH. SOok. Snos.

1.1 15 ? 17 ? ? ? ? ?

1.2 ? ? 13 6vV3 ? ? ? ?

1.6 4/3 ? ? ? 60° ? ? ?
Bapuant 2

Nel. B nmpaBuiibHOM n-yroasHON MpU3Me CTOPOHA OCHOBAHHMSA a, BbICOTa h, SOCH.-TuI01mans
OCHOBaHHUs, SOOK.-MJI0Ia b OOKOBOM MOBEPXHOCTH, SIOB.- IUIOLIalb IOBepXHOCTH. HaliTu
HEJOCTAIOIINE DJIEMEHTHI.

No n a h SocH. SOoK. Snos.
1 3 4 ? ? 240 ?

2 4 ? 5 36 ? ?

3 4 ? ? 100 120 ?

Ne2. ABCAB:Ci-nnpaBunibHast TpeyrojipHas npusma. A-CTOpoHa OCHOBaHuUs, b-60koBoe pedpo,
d-nuaronasb 60KOBOM TpaHu, h-BBICOTAa OCHOBAHMS, O~ YTOJI HAKJIOHA THaroHAJIM OOKOBOM TpaHu
K IUTOCKOCTH OCHOBAHMS, SOCH.-TIJIONIA b OCHOBaHUs, SOOK.-TIONIalb OOKOBOM MOBEPXHOCTH,
StioB.- mroniaab moBepxHocTh. CaenanTe YepTek U HaWJUTE HETOCTAIOIINE FJIEMEHTBI TPU3MBI

Ne a b d h o SocH. SOoxk. Stios.
1 ? 6 ? 44/3 ? ? ? ?

2 ? ? ? ? ? 16V3 360 ?

3 ? 4/3 ? ? 30° ? ? ?

IIpakTnueckoe 3ansaTHe Ne 12
Tema. Haxoxaenue niomaay NoBepXHOCTH MUPAMUIbI

Bapuanr 1
3amaua 1. B npaBuibHo#M TpeyronpHoOM mupamue SABC R - cepenuna pedpa BC, S - BepminHa.
U3BectHoO, uTo AB = 1, a SR = 2. HaiinquTe momaas 60KOBOM MOBEPXHOCTH.

3anaya 2. CTOpOHBI OCHOBaHUS MPaBWIIBHON YETHIPEXYTrOJbHOW Mupamuabl paBHbI 60, 60KOBBIE
pebpa pasubl 78. HaiinuTe miomaas MNOBEpXHOCTH ITON MUPaMU/IBL.
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3anmaua 3. CTOpOHBI OCHOBaHUS MPaBHJIBHON YETHIPEXYTrOJbHOM MUpaMUAbl paBHBI 42, 00OKOBBIE
pebpa paBubl 75. HaliauTe miomaab MOBEpXHOCTH 3TON MUPAMUIbIL.

Bapuant 2

3amaua 1. B npaBuibHOM TpeyronpHOM mupamuie SABC L - cepennna pedbpa BC, S - BepmmHa.
N3BectHO, uTo SL = 2, a nutomaap 60koBOM oBepXHOCTH paBHa 3. Halinute nynHy otpeska AB.
Otser: 1

3amaua 2. B npaBuibHOU TpeyronbpHoi mupamuae SABC touka L — cepenuna pedbpa AC, S —
BepiunHa. M3BectHo, uto BC=6, a SL=5. Haiiaure miomanb 60KOBOH NOBEPXHOCTU MUPAMU/IBL.

5

4,

[

3anava 3. CTOPOHBI OCHOBaHMS MPAaBUIBLHON IECTUYTOJIbHON TUpaMubl paBHbl 10, O0KOBBIE
pebpa paBubl 13. HaliquTe mutoniaas 60KOBOM MOBEPXHOCTH ATOM MUPAMHUIBI.

IIpakTnyeckoe 3ansiTue Ne 13
Tema. HaxoxaeHue 371eMEHTOB HHJIMHAPA U KOHYCa

Bapuanr 1

Yacts nepsas
1. OceBoe ceucHIe KOHyca — IPaBUIbHBINA TpeyroasHuk. O6pasyomas KoHyca paBHa 6v3 cM.
Haiitu BeICOTY KOHYCA.
a)4 cm 6) 4/3 cm B) 6 cM r) 9 cwm.
2. OceBoe ceueHHe KOHyca — HPaBUIBHbIA TPEYrONbHUK, IUIOMAAs KOTOPOro paBHa 9v3 cM?.
Haittu niimHy oCHOBaHHUS KOHYCA.
a)bmrem  0) 18 cm B) 121 c™m r) 91 CM™.
3. Yron Mmexny oOpa3yrouleil U IJIOCKOCTBIO OCHOBAaHMsI KOHyca paBeH 60°, BbICOTa KOHYyca
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paBHa 9+/3 cm. Haiitu o0pa3ymoIyro KoHyca.
a) 4,5v3 cm 6) 18v3 cm B) 13,5 cm r) 18 cm.
. Beicota koHyca paBHa 14 cm, yron mnpu BepumuHe oceBoro cedueHus — 120°. Haiitu paguyc

OCHOBAHUA KOHYCaA.

1o 02w B7TVEew  D7em

. O6pasyiomas KoHyca paBHa 16v/3 cM M HAaKIOHEHA K IIOCKOCTH OCHOBAHHS MOJ YIIoM 60°.
Haiiti BbICOTY KOHYCa.

a)8V3cem  6)24cm B)l6em 1) 12V3em

Yacts BTOpas
. Paanyc ocHoBaHus KOHYca paBeH 5 cM, a oopa3zytomas — 13 cm. Haittu: 1) BeicoTy KOHYCa; 2)
IJIOIAIb OCEBOT'0 CEUEHHS.
. Haiitu BBICOTY KOHYCa, 1MaMeTp OCHOBaHUS KOTOporo paseH 10 cM, oOpasyroias HaKJIOHEHA
K IJTIOCKOCTH OCHOBaHMS MoJ yriaom 30°.

BhicoTa KOHyca paBHAa 2 CM, a pajuyC OCHOBaHMs 2v3 cwm. Haiitm miomans mojHoii
IIOBEPXHOCTHU MIPABUIILHOM TPEYTrOJIbHOM MUPAMUBI, OIMCAHHONW BOKPYT KOHYCA.

Pannyc ocHoBaHus nuiauHIpa paBeH 3, a Beicota — 4. HaliguTe nuaroHaib OCEBOTO CEUCHHS
MUJIUHAPA U TIOMIAh €0 OCHOBAHUSI.

B mmnuaape pammyca S cM  MPOBENEHO MapajUIeIbHOE OCH CEYEHHUE, OTCTOAILEE OT HEE Ha

PacCTOAHUN 3 cm. Haﬁ,Z[PITC BBICOTY HHUJIMHAPA, €CJIM ILJIOH[a/[b YKAa3aHHOI'O CCUCHUS paBHA 64

cM?.

[1nomane 0CeBOro ceueHus MUIMHApa paBHa 40 cM?. JHHA OKPYKHOCTH €r0 OCHOBaHHSA 8T
cM. HaliauTe mutoniaap MOJTHON MOBEPXHOCTH IMJIMH]IPA.

UYepes nBe oOpasyrolue KOHyca, yrol MeXIy KoTopbiMu 60°, mpoBeneHa IIIOCKOCTh IOA
yriiom 30° k ocHOBaHM10. HailauTe BhICOTY KOHYyCa, €CU TIoNaAb CEYEHUs 43 em?

Bapuanr 2

Yacts nepBas
a) 12m cm 6) 4/3 cm B) 41 cM r) 8 cMm.

2. OceBoe ceueHne KOHyca — NPaBUIbHbI TPEYrONbHUK, IUIOMAIh KOTOPOro paBHa 9v3 cM?.
Haiitn nmuay 00pasyroliei KoHyca.
a)bcm  0)12cm B) 3v3 cm r) 9 cm.

3. Yron mexnay oOpasymoliell M IUIOCKOCTbIO OCHOBaHMS KoHyca paBeH 30°, paauyc
OCHOBaHHs KOHyca paBeH 6v/3 cM. HaiiTu BEICOTY KOHYyCa.
a)6cm  6) 18 cm B) 12v/3 cm r) 3v3 em.

4. Pangnyc ocHOBaHMs KOHyca paBeH 12 cM, yros mpu BepIIMHE OceBOro cedeHus — 120°.
Haiitu oGpasyromiyro KoHyca.

a)6vV3cem  6)8V3em  B)6em  r)24cem
5. Ob6pa3syromas KOHyca HakJIOHEHa K IUIOCKOCTH OCHOBaHUA moxa yrioMm 30°, a paauyc
ocHOBaHHMs KOHYca paBeH 10v/3 cm. Haiitn 06pasyrolnyio KoHyca.

a)20cm 6)20v3cm B)10cMm 1) 30 cm.
Yacts BTOpas

1. BricoTa koHyca paBHa 6 cM, a oopasyromas — 10 cm. Haiitu: 1) paguyc ocHOBaHHUS
KOHYCa; 2) IJIOIIab OCEBOI'O CEUCHMS.
2. HaiiTu auaMeTp OCHOBaHMS KOHYCA, BbICOTa KOTOPOIO paBHa 8 cM, oOpasyromias

HaKJIOHEHA K MJIOCKOCTU OCHOBAHMS oA yriom 60°.
3. Bricota koHyca paBHa 2vV3 cM, a paguyc ocHoBaHusa 4 cM. HaliTu muiomaabr moiHoM
MOBEPXHOCTHU MPABUIILHOUN TPEYTrOJbHON MUPAMHU/IBI, BMUCAHHON B KOHYC.
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4. Pamuyc ocHOBaHWS LUIMHApa paBeH 4, a BhicoTa — 15. HaiiguTe auaroHanb oceBoro
CEYCHUS ITUIMHAPA U TIJIOMIAIh €0 OCHOBAHUS.

5. B uuinuHape ¢ BBICOTOM 6 CM MPOBEAEHO MApAIUIENILHOE OCH CEYEHHUE, OTCTOSIIEE OT Hed
Ha paccrosaue 4 cMm. Haitaure pagumyc muwinHApa, €CIM IUIONIAAb YKAa3aHHOTO CEUYCHUS
paBHa 36 cM>.

6. B ummmnape miomans OCHOBaHWA paBHa Q, a mIomags oceBoro cedenuss M. Haiimure
IJI011a1b OOKOBOM MOBEPXHOCTH LIMJIUHIPA.

7. Yepes nBe 0Opasyrolye KOHyca, yrol MexIy KOTopbiMu 60°, IIpOBENEHa IIOCKOCTD 10T
yriom 30° k ocHOBaHMI0. HaiiiTe BRICOTY KOHYCa, €CITH IUTomas ceuenus 4\3 cm’

IIpakTyeckoe 3ansaTue Ne 14
Tewma. HaxoxaeHue 31eMEHTOB IIapa

Bapuanr 1
1.Cdhepa c nertpom B Touke O Kacaercs TiockocT. Toduka A JIGKUT B 3TOH TuiockocTu. Haiitn
paccTosiHUEe OT TOYKH A 10 TOYKM KacaHWUsl, €CIM PACCTOSHUE OT He€ 70 IeHTpa cpepbl paBHO
25 cM, a panuyc chepsl paBeH 15 cM.
2.CeueHne Imapa MIOCKOCTHIO MMeeT miomanb 36m cm’. UeMy paBeH pamuyc Imapa, eciu
CeueHHre yJIaleHo OT ero IeHTpa Ha paccTosgHue 8cm ?
3.Bce cTopoHBl paBHOCTOPOHHETO TPEYroJbHHKA KacaloTcs Lapa, pajuyc I1apa paBeH 5 cM, a

CTOpOHA TpeyroibHHKa 6v3 cM. Haiimure paccTosHME OT IEHTpa IIapa A0 IUIOCKOCTH

TPEyTOJIbHUKA.

4.B mpaBWIbHOM YETHIPEXYTOJBHON IpPHU3ME CTOPOHA OCHOBAaHMs paBHAa 4 1IM, BbICOTA 2 JAM.

HaiinuTe panuyc onucaHHON OKOJIO IPU3MBI CHEpHI.

5. BepunHbl npsMOYrojibHUKa Jiekar Ha cdepe pamuyca 10. Haiitu paccTosiHue OT IEeHTpa
cdepbl 10 IUNIOCKOCTH NMPSIMOYTOJIbHUKA, €CIIU €70 IUaroHaib paBHa 16.

Bapuanr 2
l.IlTap ¢ uentpom B Touke O Kacaercsa MIOCKOCTH. Todyka B n€XHT B 3TOW IUIOCKOCTH U
yaajgeHa oT ToOukH kacaHus Ha 20 cM. Halinure paguyc mapa, eciny paccTossHue oT Touku B 1o
LIEHTpAa 11apa paBHO 25 CM.
2.Jluans nepeceueHus: cepsl ¢ MIOCKOCTRI0 UMeeT MMHYy 187w cM. Uemy paBHO paccTOsiHHUE OT
LEeHTpa c(hepbl 10 ITON MIIOCKOCTH, €ClIU paauyc chepsl paBeH 15cm?
3.BepmmHbl paBHOCTOPOHHETO TPEYIOJbHUKA JIEKAT Ha MOBEPXHOCTH IIapa, paguycoM 5 CM.
Haiitu paccrostHue OT LieHTpa 1apa JO IUNIOCKOCTH TPEYTOJIbHUKA, €CJIU CTOPOHBI TPEYTOJIbHUKA
paBHBI 6 CM.
4.Y npaBHIBHOW TPEyTOJIBHOM MPHU3MBI BbICOTa paBHAa 2 AM, PaguyC OINUCAHHOW OKOJO Hee€
cdepsl Toxke paBeH 2 1M. Haliure cTOpoHy OCHOBAaHUS IPU3MBI.

5. BepumHbl npsAMOyroibHEKa Jiekar Ha cdepe paauyca 10. Haiitu paccrosHue oT IeHTpa
cdepbl 10 IUIOCKOCTH NMPSIMOYTOJIbHUKA, €CIIU €T0 IUaroHaib paBHa 16.

IIpakTnyeckoe 3ansitue Ne 15
Tema. HaxoxneHnne 00beMOB MHOIOTPAaHHHUKOB

Bapuanr 1

3agava 1.OcHOBaHUE NPSIMOM MPU3MBI - TPSMOYTOJbHBIA TPEYTOJIBHUK C KaTeTamMu 3¢M U 4 cMm.
Juaronanp OOKOBOM IpaHH, coAepXKalllell TMIIOTEHY3y TpeyrosibHHMKa, paBHa 13 cMm. Haiigurte
00BEM MPU3MBI.
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3agaua 2.Haiinute 00BEM mnupaMuibl, B OCHOBAaHMHM KOTOPOW JIEKHUT HapajyieIorpaMM Co
cTopoHamu 2cM B V3 cM U yriaoM Mexay Humu 30°, eciu BEICOTA ITMpaMUbI PABHA MEHbIIEH
JMaroHaJIi OCHOBaHUS.

3agaua 3. OCHOBaHMEM NHMpPaMHJbl SABJISAETCS NPSAMOYTOJIbHHUK cO cTopoHamu 5 u 6. Ee o0beM
paseH 40. HaiinuTe BbICOTY 3TOM IUpPaMUIBI.

3amaua 4. B mpaBunbHO# yeThipéxyronpHoi nmupamuae SABCD ¢ ocaoBanmem ABCD 6okoBoe
pebpo SA pasHo 39, ctopoHa ocHoBaHus paBHa 152. Halinute 00bEM mupaMusL.

A

5 |\'

3amaya 5. OCHOBaHMEM NUPAMUJBI SBJISETCS NPSIMOYTOJIBHUK cO cTOpoHaMu 4 u 6. Ee 00beMm
paBeH 48. Haitgute BbICOTY 3TOM MUPAMUIBI.

Bapuant 2

3amauya 1.OcHOBaHUE NMPSMOM NMPU3MbI — PaBHOOEIPEHHBIN TPEYTOJbHUK, B KOTOPOM OOKOBas
CTOpOHA paBHa 5 CM, a BBICOTA, MPOBEJEHHAsA K OCHOBAHUIO, - 4 cM. JluaroHanb OOKOBOM I'paHH,
coziepxalieil OCHoBaHME TpeyroibHuKa, paBHa 10 cMm. Haliqute 00bEM pU3MBL.

3agaua 2.Haiigure 00BEM mNuUpaMuabl, B OCHOBAaHUM KOTOPOH JEKHUT NapajjieorpaMm ¢
muaroHansamu 4 cm 1 2v/3 oM, eciu yron Mexny HuMH paseH 30°, a BhICOTA IMpaMHBI PaBHA
MEHbIIEH CTOPOHE OCHOBAHUS.

3anaga 3.B IIPaBUIILHON TPEYTrOJIbHOU nupamusie SABC Menuansl
ocHoBanust ABC nepecekarorcss B Touke O. Ilnomans Ttpeyroasnuka ABC paBHa 9, 00beM
nupaMuiel paBeH 6. Haiinure nnuny otpeska OS.
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3amaga 4. Haiinute 00beM IpaBUIBHON TPEYTOJIbHOW MUPAaMHJIBI, CTOPOHBI OCHOBAHHS KOTOPOH
paBHbI 11, a BeIcOTa paBHa 43.
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3amaua 5. Haiigute BbBICOTY MNpaBWIIBHOM TpPEYroJbHOM NHMpaMUAbl, CTOPOHBI OCHOBaHUS
KOTOpPOH paBHBI 5, a 00beM paBeH 63.

| __-»B

IIpakTyeckoe 3ansaTue Ne 16
Tema. HaxoxzaeHne o0beMOB Tell BpallleHUs

Bapuanr 1
1. BeicoTa nunuHapa paBHa 5 cM, a JuUaroHaib oceBoro ceueHus — 13 cm. Haiitu 00béM
HUIHH]IPA.

2. IIpsIMOYTOJIBHBI TPEYroMbHUK ¢ KaTreToM 2v/3 M ¥ NpHHAIIeKANMM K HeMmy yriaom 60°
BpallaeTcsi BOKpyr BToporo karera. Haliiute 00bEM Tena BpalieHus.

3. Ha paccrossHum 12 cM OT 1ieHTpa Liapa MPOBEJEHO CEYEHHE, paAuyC KOTOPOTo paBeH 9 cM.
Haiitn 00bEM 1m1apa u miomaaps ero NoBEpXHOCTH.

4. Obpasyromias koHyca paBHa 10 cwm, a mromiaab ero 60KOBO MOBEPXHOCTH paBHa - 601. Haiitu
00BbEM BIHCAaHHOTO B KOHYC IIapa.

5. Onpenenure  00bEM  HANOIHUTENA JUISL BaeIbHOTO  POKKAa KOHHYECKOM
Gopmbl, OuMaMeTp  OCHOBaHMA  KOoToporo 6cm, a obOpasyromas 15 cm. Ckonbko
JIUTPOB HAIIOJIHUTEIIS notpedyercss it npurotosiaeHus 20 Takux poxkoB? (OTBeT:
2,76 m)

6 ®opma koHHMUYECKOU (opmbl uMeeT 12cM TIyOMHY W ScM 10 IuaMmeTpy BepxHed vactu. Ha
HEr0 CBEpXy TMOJOXUIU JIB€ JIOKKH HAMOJHUTENs B BHUAC NOJyIIApUA AHAMETpa SCM.
[lepenonHUT 1 HaMONHUTENb Gopmy?
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7 B mununapuyeckom Oake nuametpoM 20 ¢cM U BBICOTOM 12 cM rOTOBST CMECh AJis JeKOpa.
[Tocre mpUTOTOBICHHSI €r0 HYKHO PAa3IUTh B HUJIUHAPUYIECCKHE (QOPMBI AUAMETPOM 8§ CM U
BbIcOTOM 5 cM. CKOIbKO popM mOTpedyeTCsi, €CIU 3aloIHATh UX HYKHO 110 Mo0BUHBI? (OTBET:
30)

8 Ompenenuts 00bEM Oaka A KpaCKU HWIMHAPUYECKO# (hopMbl tuamerpoM 60 cM U BBICOTOM
80 cM.

Bapuant 2
1. Paguyc nunuHapa paBeH 4 cM, a IMaroHaidb OceBOro cedeHus paBHa 10 cm. Haiitm 00béM
HUATUHAPA.

2. IlpsmoyronpHblil TpeyroibHuk ABC ¢ runorenysoir AB, paBHO# 6 ¢M U yrioMm A paBHBIM
30°, Bpamaercs Bokpyr kateta AC. Haiinute 0658M Tena BpameHus.

3. Yepes TouKy, JNexaiyto Ha cdepe, NpoBeIeHO ceueHue paamycoM 3 cM moj yriom 60° k
panuycy chepbl, IpoBeAEHHOMY B TaHHYIO TouKy. HaiinuTe miomans cdepsl 1 00bEM mapa.

4. O6bEm konyca paBeH 128w, a ero Beicota — 6. Halimure 00BbEM OMUCAaHHOTO OKOJO KOHYycCa
nrapa.

5. Onpegenute  00BEM  KOHUYECKOM dbopMmbI U1 Aexopa, IUaMeTp OCHOBaHUS
KoTopod 5 cM, a oOpasyromas 12 cMm. CKOJBKO JIATPOB HaIlOJHUTEIS
noTpedyercss it 3anonHeHus 20 Takux Gopm?

6 CTakaH4YHK JUIsl MOPOKEHHOTO0 KOHNYECKOH (hopMbl UMeeT 15¢cM riyOuHy U 6¢M 1o Tuamerpy
BepxHell 4dactu. Ha Hero cBepxy IOJNOXKUIM ABE JIOKKA MOPOXXEHHOTO B BHJE IOJIyLIaApUN
nuamerpa ScM. llepenosHuT 11 MOpOKEHHOE CTAKaHYMK €CIIU MI03BOJIUTh EMY PacTasiTh.

7. B mmnmHIpudeckoil kactprosie auamerpoM 20 cM u BbicoToi 12 cm rotoBar cyduie. Ilocme
MPUTOTOBIICHHS €T0 HYKHO Pas3NiUTh B MUIUHAPUIECKHE (HOPMBI THaMETPOM 8 CM H BBICOTOH 5
cM. Ckosbko opM moTpedyeTcs?

8. HaliTn 00béM MIMHIPUYECKON KIIyMOBI, nuaMeTp KoTopoi 20 cM, BEICOTa 7CM.

IIpakTyeckoe 3ansaTue Ne 17
Tema. IIpeoOpa3zoBaHre CUMMETPUH

Bapuant 1

1 Ilpsimast @ meprieHauKysipHa ocHOBaHUIO AC paBHOOeapeHHOTO TpeyroibHuka ABC . MoxHO
JIM YTBEPKJaTh, UTO MpsiMasi a ABJISETCSA OCbI0 CUMMETPHUH TpeyrojibHuka ABC ?

2 Haueptute paBHOCTOPOHHMI TpeyrojbHUK ABC co cTOpOHOH 2,5 cm U TPOBEAUTE MPSAMYIO a ,
IIEPECEKAOLIYIO cTOpoHbl AB n AC . ITocTpotite TPEYTOJIbHUK, CUMMETPUYHBIN
TpeyroibHUKY ABC OTHOCUTEIBHO MPSIMOH a .

3 Hailigute KoopauHATHl TOYKU, CUMMETPUYHON Touke N (-2; -3) OTHOCUTENBbHO ocu abcuuce,
OCH OpANHAT.

4 Ocsmu cuMMeTpuu pomOa SBISIOTCA MpsAMBIEX = SUy = 7. ABYMA €ro COCEAHUMH
BEpIIMHAMU SBISIOTCS TOYKU A(5, -8) u B(-2; 7). Hailnute KOOpAMHATBHI OCTAJIBbHBIX BEPIIUH
pomba.
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5 Inaronanu pom0Oa jexaT Ha KOOPAMHATHBIX ocsiX. Haliiute KoopAMHATHI BEPIIMH poM0Oa, ecliu
cepelrHa OJHOM U3 ero CTOPOH UMEeET KOOPAUHATHI (-2, - 6).

Bapuant 2

1 Haueptute oKpyXHOCTH paguycoMm 1,5 ¢cM u mpoBeauTe MpsIMyr0, HE MPOXOIAIIYI0 Yepe3 ee
ueHtp. [locTpoiiTe OKpYKHOCTb, CAMMETPUYHYIO TAHHON OTHOCUTEIBHO 3TOUW MPSIMOM.

2 HauepTuTe paBHOCTOPOHHUM TPEYrOJbHUK CO CTOPOHOM 2 €M, HPOBEAMTE MPAMYIO,
MPOXOJISIIYI0 Yepe3 OJHY U3 €ro BEpUIMH U HE MMEIOLIYIO0 C TPEYrOJbHUKOM JIPYTUX OOLIUX
Touek. [locTpoiiTe TpeyroapHUK, CAMMETPUYHBIN JAHHOMY OTHOCHTEIIBHO 3TOU MPSAMOI.

3 Haiinure koopawHATBI TOYKH, CUMMETPUYHOU TOuke N (-1, -4) OTHOCHTEIBHO ocu adciuce,
OCH OpAMHAT.

4 Haiimure KOOpPAWHATHI TOYEK, CUMMETPHUYHBIX ToukaM A(2; -3)u B(-1; ()) OTHOCUTEIHLHO
IpsIMOH y=Xx .

5 OcstMM CUMMETPUHN NMPSMOYTOJIbHUKA SIBISIFOTCS HpsiMble Y = 2 U X = -4. OHa U3 €ro BepInuH
umeet KoopauHatsl ( -6; -1). Haliqute KoopAMHATBI OCTAbHBIX BEPIINH MPAMOYTOJIBHUKA.

IIpakTyeckoe 3ansaTue Ne 18
Tema. CuUMMeETpHUs B apXUTEKTYpe, TEXHUKE, B OBITY

Bapuanr 1

1. Kak, ucrionb3yst LEHTPAJIbHYI0 CUMMETPUIO, U3MEPUTH PACCTOSTHUE MEKIY IBYMS
00BEKTAMHU, MEXAY KOTOPBIMU HAXOIUTCS, HAPUMeEp, 10M?

2. Ha yugacTke npsiMoyrosibHOM (hopMbl HaxonsaTest a8e naun D1, D u kononen K (puc.
44). Kak Hy’>KHO ITOCTaBUTh 3a00p, 4TOOB! YYaCTKH Aay ObUIN paBHBI M KOJOELl HaXOAWJICS Ha UX
rpanuue?

3. Ha yuactke umeercs niomaaka. Kak mpoBecTu npsiMyro u3ropojs, 4To0bl OHa
pazzenuiia ¥ y4acToK, U IJIOAAKy Ha JBE paBHbIC YaCTH, €CIIM: a) U YYacTOK, U TUIOIIaIKa
UMEIOT IPSIMOYTOJIBHYI0 (hopMy (pHcC. 45,a); 0) yuyacTok umeeT GopMy mapauieorpamma,
IUIONIA/IKa — KPYTa, U PAacllooKeHbl OHU TakK, Kak [MOKa3aHo Ha pucyHke (puc. 45,6)?

4. Kak, UCTIOIB3Ys IEHTPAIBHYI0 CUMMETPHIO, U3MEPUTH PACCTOSTHUE MEXKTY IBYMS
obbekTamu M u N, ecnu Mmexay HUMU 1Ba foma D1, D> u HeBnaneke KycrapHuk K (puc. 43).

M £
. b, a0y
L, D, I
K K
e
Puc. 43 Puc. 44
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5. Kak BOCCTaHOBHUTH y4yacTOK KBaJApaTHOH (POPMBI, €CIM OT €ro orpajabl COXpaHUIHUCh
YeThIpe CTOJIOMKA — [10 OJJHOMY Ha Ka)kJ10i ero ctopoHe? Beeraa mm 3170 MOXHO cenaTh?

Bapuant 2

1. Mexny nByms mynktamu P u Q: a) npotekaet peka (puc. 46,a); 6) mMpoTeKaloT J1Be
peku (puc. 46,0). e Hy’)KHO MMOCTPOUTH TEpETpaBy, YUTOOBI COSAMHUTH ITYHKTBI CAMON KOPOTKOM
JIOpOroit?

o P
B i

/ A D
I .,'fﬂ / . -
1) - Q Pre. 47

o) L
Puec. 46

2. B xakom HampaBlIeHUH HYXHO YIapHUTh OUIbApAHbIA map X (puc. 47), 4ToObI OH,
YAapUBIIKCH O CTeHKY BC PsIMOYTOIBHOTO CTOJIA, oA B mmap 1?7

3. B xakoM HampaBJIeHUU HYKHO YIapUTh OMIbApIHbIN map X (puc. 47), 9ToObI OH,
II0CJIEI0BATENBHO YAAPUBILUCH O YeThipe cTeHku AB, BC , CD u AD npsMOyroibHOTO CToJa,
nomnain B map Y?

4. Ha xyierdaToii Oymare B BepIIMHAX KJIETOK MOCTaBJIeHbI ABe Touku O u P Tak, Kak
MoKa3aHo Ha pucyHke 48. He npoBoisi HUKaKuX JUHUM, HAAUTE TOUYKY P1, B KOTOPYIO NepenieT

Lo
TOuYKa P 1ipu MoBopoTe BOKpYT Touku O Ha yroi, paBHslii -90 .

)

Puc. 48

5. Kak BOCCTaHOBUTH CaJI0OBBI y4acTOK KBapaTHOW (POPMBI, €CITH COXPAHUINUCH TPU
CTOJIOMKA OT Orpajibl €ro NepUMeETpa — IBa Ha MPOTUBOIOJIOKHBIX CTOPOHAX U OJIUH — B LIEHTpe?

IIpakTnyeckoe 3ansitue Ne 19
Tewma. IlocTpoeHue ceueHnii MHOTOI'PaHHUKOB

Bapuanr 1
1. 3anmoMHUTD TAOIHILY :

Teopema Jiiepa. Unco rpaneii + 4rucio BEpIIMH - 9uciIo pedep = 2.

MHororpanHuk TETpa’ap OKTadIp UKOCadIp JOJIeKa’Ip Ky0

Yucno rpaneit 4 20 12
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Yucrno BepmH 4 6 20 8
Yucno pedep 12 30 12
2. I[loctpouth pa3BepTKy MHOTOTpaHHHUKA:
a) Ky0
0) TeTparap

B) UKOCA3Ip

3. Haiiaure miomiaap MoBEpXHOCTH MHOTOTPaHHUKA, U300pa’keHHOTO Ha PUCYHKE (Bce

JByTPaHHbBIE YIJIbI IPSIMBIE).

,_
Fg====F==

-
- 3

#

4. Haiinute 06b€M MHOTOTPaHHUKA, BEPIIMHAMU KOTOPOTO SBJISIFOTCS
touku A,B,C,A1,C1 npaBunbsHOM TpeyroasHoi npusmel ABCA1B1 Cy , miomiaas ocHOBaHUS

KOTOpOii paBHa 3, a 00KoBO€ peOpo paBHO 7.

5. IlocTpouts ceueHus

I 1maoce) 2) M.NAL

M

3), /M. N.K

6. Jan npsamoyronsuslii napanienenunes ABCDA B CiD;. IlocTpouTs ceuenune, IpoxoasIuee
yepe3 Touku M, N, L.

7. TlocTpouTh ceueHue IIOCKOCThI0O MNP:
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Bapuant 2

1. 3anmoMHUTD TAOIHILY :

Teopema Jiiepa. Uncio rpaneii + 4rucio BEpIIMH - 9uciIo pedep = 2.
MHororpanHuk TETpa’Ip OKTa’1p UKOCa3Ip JOJIEKa3 P Ky0
UYucno rpanei 4 8 12 6
Uwucrno BepmmH 12
Yucno pedep 6 12 30 30 12

2. [MoctpouTh pa3BepTKy MHOTOTPAHHUKA:
a) oJeKadIp

0) okTadIp

B) Ky0

3.Haiinure nmommaas MOBEPXHOCTH MHOTOTPAaHHUKA, H300paKEHHOT0 Ha PUCYHKE (BCe

JBYTPaHHbBIC YTJIBI MIPSMBIE).

o

-1 L
|
1| |
[
14 A
A 1
- | -~
|
I T
i -
4. ITocTpouTh CEUEHUS:

o 1M.IKDAB) 2) M,N,D1

N

Ly =1

_‘.#-'-

3).4) MNK

S.HOCTpOI/ITB CCUYCHUC IIIIOCKOCTHBIO, HpOXOI[HH.[CfI Uepe3 TOUKY M, mapajjyicJibHO OCHOBAHUIO

ABC.
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IIpakTnyeckoe 3ansitue Ne 20
Tema. Jlorapudgmbl B mpUpoO/Ie U TEXHUKE

Bapuanr 1
1. Maiite onpenenenne rorapudma JaHHOTO YHCIA N0 JaHHOMY OCHOBAHITI,
5—4x
2. HaiiguTe o6nacte onpeaeneHHsa QVHEIHH v = In -
2x+
3

. BeraucinTe: a)log, 81; 6) logs 81;6) 3'°8:15 ;)3 08 ; q)32-l08a6
3

4. Haiimure x, ecnt log.x = 2log.5+ %ing-&ﬁ — log,125.
31g2+1g0.25 Z

5. Bruaucianrte
lg14=1g7

6 Jlns o6orpesa moMmenieHus, TeMieparypa B koropom pasaa Tn = 20°C, uepes paguarop
OTOTLIEHHS, TIPONYCKAIOT TopsAuyIo Boay Temmnepatypoii Ts= 100°C. Pacxox mpoxozsmeii uepes
TpyOy Boabl m = 0,2 xr/c. [Ipoxoas mo TpyOe paccTossHue X (M), BOJIa OXJIAXKIAETCS 10
temneparypsl T°C, npu uém

cm T. - T,

X = ﬂ'}—;lﬂglﬁ

rae ¢ = 4200/x/kr*C — TenmI0eMKOCTh BOIBI

T =42 Br/™m " °C— xooduiment Tennoodmena

a = 1,4 — nmocrossHHAas.

Jlo xako# TemriepaTyphl (B rpaaycax Llenbcus) oxmaauTcs Boaa, eciu JyinHa TpyOb! 28 m?

(OtBer: 60)

7 IlpuBenuTe MpUMEpPHI JIOTAPU(PMHUYECCKON CIHPATH B HPHPOJEC, KAaKUMH MaTeMaTHYCCKUMHU
CBOMCTBaMH OHa oOsiamaer?

Bapuant 2
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x
1. Cdopmynupyiite ocHoBHbIe cBoflcTEa norapidmos.
32=8x

X+1

2. Ha#aurte oGnacts onpeaeneHusa GYHKIHH V= Ig

1
625

1 5 2
3. Berancmure: a)l0gs —; log: — ;&) 5'°8s125 . )52+108s3 . g )53-logs3
-] 5

4. Haiinure x, ecnu loggx = i log, 25+ 2log,3 — log. 9.

3log,2-log-24

5. Berapcmmre — ———
leg,3+log,9

6 Jlns o6orpesa moMmenieHus, TeMieparypa B koropom pasaa Tn = 20°C, uepes paguarop

OTOTLIEHHS, TIPOMYCKAIOT TopAuyio Boay Temmnepatypoii Ts= 100°C. Pacxox mpoxozsmeii uepes

TpyOy Boabl m = 0,2 xr/c. [Ipoxoas mo TpyOe paccTossHue X (M), BOJIa OXJIAKIAETCS 10

temnepatypsl T°C, npu uém

rae ¢ = 4200/x/kr*C — TenI0eMKOCTh BOBI
¥ =42 Br/™m "~ °C— xooduiment Tennoodmena
a =1,4 — mocTosiHHAS.

Jlo kakoii Temnepartypsl (B rpagycax Llenbcust) oxmnaaurcs Boja, ecinu anuHa Tpyos: 30 m?

7 IlpuBenuTe MpUMEpPHI JIOTAPU(PMHUUECCKONH CIHPATH B HPHPOJE, KAaKUMH MaTeMaTHYCCKUMHU
CcBOMcTBaMH OHa oOsamaer?

IIpakTnyeckoe 3ansitue Ne 21
Tema. ['padnueckoe npeacTaBieHUE CTATUCTUIECKUX JAHHBIX

1. Onpenenuth CTPYKTYPY CEIBbXO3YTroJui, HM300pa3uTh CEKTOPHOW auarpamMmoi.VcxomHble
naHHble: B x034licTBe UMEIOTCSI 3eMeNIbHbIE CeIbCKOX03sicTBeHHbIe yroaus: [lammus — 4200
ra; Cenokocsl — 3150 ra; ITactouma — 1050 ra.

2. Ha nuarpamMmMe mokasaH BO3pacTHOM cocTaB Haceinenus Poccun. Onpeaenure mo guarpamme,
HACCJICHHEC KaKoTO BO3pacra COCTAaBJISCT OKOJIO 25% oT BCETO.
s 0-14

= 15-24

& 25-34

m 15-44

m 45 - G4

= G5 bonae

3. Ha ypoke ¢Qu3KyabTypbl NEBATHUKIACCHUKU CIAaBalM 3a4€T MO KOJIMYECTBY OTKUMaHHUI 3a
MUHYTY.  3adeT  CTaBWJICSA, €ClOM  peOEHOK  oTxkaiuca He  MeHee 15  pas.
Ha nuarpamme mokaszaHo pacrmpeiereHue AeTell Mo KOIMYecTBY oTkuMmaHui. [lo ropuzonTanu
MPEJICTABICHO KOJIWYECTBO OT)KUMAHUIL, 110 BEPTUKAIHU - KOJIMYECTBO HIKOJIBHUKOB, CAETaBIIMX
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JaHHOEe YUCII0 OT)KUMaHUU.
ik

in

T

e

ik

(LA E pE RN R ]
Kaxoii npoueHT aereil noayyuinu 3ader?

4. YeTBepo YyYaCTHHKOB JIETKOATJIETHYECKOTO MHOTO0OpHs mpoBenu 3aber Ha 100 meTpoB u
BBITIOJIHWJIA TIPBDKOK B JUIMHY. B TaOnuie mpuBeneHs! pe3yiabTaThl 3TUX ABYX BHIOB. OOmmii

PE3YJIbTAT MMOJYHYaCTC KaK CyMMa 3aHATHIX MCCT B OTJACJIbHBIX BUJAX.

Wwms yuactHuka|ber Ha 100Mm, cek | [Ippbkok B aiinHy, cM
EBrenmi 13,8 270
Aunexcannp 13,4 275
KoncraaTun 13,5 280
Martsei 13,3 278

KTo 13 pedsT HaxoauTes ceiiyac Ha MepBOM MecTe (T.€. UMeeT MUHIUMAIbHYIO CYMMY 3aHSATBIX
MecT)?

5. Ha nuarpamme npuBeieHbl JaHHBIE O BBITYCKE MPOAYKLUU IPEATPUITUEM
«Muctpymentansmuk» B 2010, 2011 u 2012 ropax. Onpeaenute no AuarpaMMe, Kakue us3

YTBEPKICHUM SIBIISIOTCS BEPHBIMU.

A A AP

B 2012 roay no cpaBuenuto ¢ 2010 BeImyck NpoayKIUN yMeHbIIHIcs 6osee yeM Ha 50%.
B 2011 roxy npennpusitue Beimyctuiio 6oiee 400000 equHUALT TPOTYKITHH.

ITo cpaBaenuto ¢ 2010 rogom BeiTyck npoaykiuu B 2011 roxy cHusmics 6osee yem

ga 100000 equuuI.

Bapuant 2

1. Onpenenutb CTPYKTYpYy CEJIBbXO3YTOJIUM, HW300pa3uTh CEKTOPHOW JaWarpaMMoi.
HcxonHele naHHble: B X034iICTBE HMEIOTCS 3€MEBHBIE CEIbCKOX03MCTBEHHbIE yroaus:Ilamms
—4200 ra; Cenokocsl — 3150 ra; ITactouma — 1050 ra.
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AW N~

2. ManpuuKOB CTapUINX KJIACCOB MOMPOCHIN BEIOpATh OJUH BUJ CIIOPTA, KOTOPHIM OHU XOTENH
ObI 3aHUMaThCsA. Kakoit Buj ciopTa okasaics TPEThUM IO MOIMYJISIPHOCTH?

B ponelifon
B gyTEan
= BRQMAHTOH

= GackeTion

3. Ha nuarpaMMe nmokaszaHa 4YMCIE€HHOCTb HacesneHus Kurtas B ceMu caMbIX KPYIMHBIX TOpOJax.
Onpenenure Mo quarpaMMe, Kakoit ropoa B Kutae 3aHMMaeT 4eTBepTOe MECTO MO YUCICHHOCTH
HaceJleHusl.

TAAATINND

SULLLIN

BB — —_— —

ZUHLLHIN — —1 —

TAAAAND

q

. . . P
yp@ -&j‘r & ~ o + " r&fjl.

4. Ha kpyroBo# quarpaMMe 1mokasaH BECOBOM COCTaB 3alpaBKH JIsl cajaTa.

B Cosssild copc

B Mopyuua

= Cok numMoHa

B Jnugnagne MEcnD

3anuiuTe HOMEPA BEPHBIX YTBEP)KIECHUM.

OnuBKOBOE Macio 3aHUMaeT OoJIbIle TTOJIOBUHBI COCTABa 3allPaBKH.
CoeBblii COyC 1 TOpYMIA COCTABIIAIOT IPUMEPHO 25% cocTaBa 3anpaBKH.
JIMMOHHOTO COKa B cOCTaBe 0OJIbIIIe, YeM COEBOTO COYCa.

["opuuIbl ¥ TMMOHHOTO COKa B COCTaBE 3alpaBKH MPUMEPHO TIOPOBHY.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36
37

38
39

3.2 KOHTPOJIbHO-0LIEeHOYHbIE MATEPUAJIbI IJIsl IPOMEKYTOYHOM aTTecTAlNM
Bonpocs k nuddepenimpoBaHHOMY 3a4eTy 3a Y4eOHBIH ro:

Pa3Butune nouArus yucna. J[eicTBUs ¢ YMCIamu.

IIpocTsie U CIOKHBIE IPOLEHTHI.

KBanparusiii kKopeHb. ApudmMeTndecknuii KBaapaTHBII KOPEHb.
Apudmernueckuii  KBagpaTHBI KOpeHb n-oii crenmeHu. KopeHb n-oi
OTPULIATEIIEHOTO YUCIIA.

Crenenu ¢ palMoOHaIbHBIM U JEHCTBUTEIBHBIM ITOKa3aTeneM. Mx cBoicTBa.

CTCIICHU

Jlorapudm yucna. OcHoBHOE JorapupmMudeckoe ToxaecTBo. CBOCTBA JIOrapu(MOB.

JlecsiTuuHble U HATYpaJIbHbIE TOTaPU(PMBI.

nu3

HeiictBust ¢ norapudmamu. Ilepexonq k HoBoMy ocHoBaHuio. JlorapudmupoBanue u

OTECHIUPOBAHUE.

[TpeoOpa3oBaHue MOKa3aTENBHBIX U JOTaApUPMHUECKUX BBIPAKEHUH.
IToxasatenbHble ypaBHeHus. [loka3aTenbHble CHCTEMBI YPABHEHUIA.
Pemenne ypaBHeHU U CUCTEM ypaBHEHUM.

IToxazarenbHble HEpaBeHCTBA. [l0Ka3aTenbHBIE CHCTEMBI HEPABEHCTB.
Jlorapudpmuueckue ypaBueHus. Jlorapudmuyeckre CUCTEMbl ypaBHEHUH.
Jlorapudpmuueckue HepaBeHCTBa. JlorapupmMuueckue cucTeMbl HEPABEHCTB.
OmnopHble HakThl MIAHUMETPUU. AKCHOMBI IJITAHUMETPUH.

AxcuoMsl crepeoMeTpud. ClieACTBUS U3 aKCUOM CTEPEOMETPHUH.
B3anMHOe pacnonokeHue IByX IPSIMBIX B IPOCTPAHCTBE.
[TapaytenbHOCTBH IPSIMOM U INIOCKOCTH.

[TapayueapHOCTB INIOCKOCTEH.

[lepnenaukynsp u HakIOHHAs. Teopema 0 Tpex nepneHIuKyIspax.
VYron Mexay npsiMoil U III0CKOCThIO. JIByrpaHHbIi yroJ.
[lepneHquKyAIPHOCTD MJIOCKOCTEM.

[IpssmoyronbHast (JeKkapToBa) CCTEMa KOOPJUHAT B IPOCTPAHCTBE.
YpaBHEHUS NPSMOH, IIIOCKOCTH, cephl.

BekTopsl B IpoCcTpaHCTBE.

PasnosxeHne BeKTOpa 110 HAIPABICHUSIM.

[Ipoexuus BekTopa Ha ock. KoopauHaTel BEKTOpAa.

VYron mexay BekTopaMmu. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB.

@opMyIibl IPUBEICHUS.

DOpMyJIbI CI0KEHUS.

@opMyIIbI JBOMHOTO U IIOJIOBUHHOI'O apTyMEHTA.

@opmynbsl  peoOpa3oBaHMsT CYMMBl M Pa3HOCTHM TPUTOHOMETPHUYECKHX
IIPOU3BEJICHUE.

. OyHKIMKM y =sinx U y = cos x , UX CBOWCTBA U IpaduK.

. OyHKIMM y =1gX U ) = CtgXx, UX CBOWCTBA U rpaduK.

. ObpaTHbIe TpUrOHOMETpUYECKUE QYHKITUH.

. IIpocTeiimne TpuroHoMeTprUYeCKue ypaBHEHUS U POPMYJIIbI KOPHEH.
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CBoiicTBa mapaiensHOro NPOSKTHPOBaHus. M300pakeHne mpoeKTUPOBaHHBIX (GUryp.
[lepnenukynsipHble MpsIMBbIE B IpOCTpaHCTBE. [lepneHauKyasspHOCTh NPSIMOM U IIIOCKOCTH.

Panuannoe uzmepenue yrioB. Tpuronomerpuieckue GyHKINN YHCIOBOTO apryMEHTa.

byHKIUH
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

&3

Pemennie TpUroHOMETPUYECKUX YPaBHEHUH, IPUBOJAUMBIX K KBaJAPAaTHBIM.
Pemenne oqHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUM.
YucnoBas GyHKIHUS, CIIOCOOBI 3a1aHUSL.

Ob6nactp onpenenenus 1 obmacts 3HaueHui. ['paduk pyHkuun. YeTHble M HEYETHBIEC (YHKIIHUH.

OnemenTapHble GyHKINUU. CIIOXKHBIE (QYHKIIUH.

Pemenue 3aa4 Ha vccneoBaHue GyHKLIUH 110 rpaduKy.

[Tpupamenue GpyHKIMN U apryMeHTa.

[IpeobpazoBanue rpadukoB GHyHKIIHA.

CBoiicTBa u rpaduk noxkasaTeabHON GYHKLINH.

CBoiicTBa 1 rpaduK JOrapuPMHUUECKON U CTENCHHOHN (DyHKITHIA.

[Tonsitue MHOrorpanHuka. IlpaBunpHele MHOrOrpanHuKku. Teopema Diinepa.
ITpusma. Buas! npusm. Ceuenue npusmsl II0CKOCThI0. [Tapannenenunen, ky0 1 UX cBOMCTBa.
[Inomans MOBEPXHOCTH IIPU3MBL.

IMTupamuna. CedeHne nupaMuIbl MIOCKOCTHIO.

[TonsTre o mIomany nNoBepxHOCTH. [1nomans MOBEpXHOCTH MUPAMHUIBI.

VYcedenHas nupamua. [nomans NOBEpXHOCTH YCEUEHHON MUPAMUIBL.

HMunmuanap. Cevenns NUINHAPA.

Konyc. Ceuenus konyca.

[ap u cdepa. Bzanmuoe pacrionokeHue mIocKkocTu u mapa. [lnomans moBepxHocTH mapa.
[Tonsitue o6bema tena. OObeM NMPU3MBI.

O0bemM nupamMuabl.

OObem HMIMHIpPaA U KOHYCA, 11apa U €ro 4acTew.

[Tonstue npenena. CBolcTBa MIPEIENOB.

IToHsATHE HENTPEPBIBHOCTU (YHKILINU.

[Tonsitue nmpousBoaHOM. Ee hu3ndecknii CMBICI.

['eomeTpryeckuii CMBICT IPOU3BOJAHON. Y paBHEHHE KacaTebHON K rpaduKy (DyHKITUH.
[Tpon3BoiHAS OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI.

[Ipou3sBogHast CyMMBI, IPOU3BENACHUS U YaCTHOTO.

[TponsBoHAs CIIOKHON (QYHKITUH.

Heo6xonnMoe 1 1ocTaTOYHOE YCIOBHE BO3pacTaHUs U yObIBaHUS (DyHKIINU.
MaxkcumMyM 1 MUHUMYM (DYHKIIUH.

Bropas npousBojHasi, ee reoMeTpUUeCKUN U PU3NUECKUIT CMBICI.

HauOonbiiee n HanmeHblee 3HaUeHUE QYHKIHH.

ITepBooOpasnas. HeonpeneneHHslil nHTerpai u ero ceoiicrsa. Tabinia MHTErpaioB.
Meroa MOACTaHOBKY B HEOIIPEACIICHHOM HHTErpalle.

OmnpeneneHHblil MHTErpaji v ero CBOICTBa.

®opmyna Herotona-JleiiOHuma.

Meroa NOACTaHOBKH B OIIPEACIICHHOM UHTErpale.

I'eomeTpryecKuii CMBICI ONPENEICHHOIO HHTETpaIa.

ITpuMeHeHMe opeIeIeHHOr0 UHTErpana B (hU3uKe.

ITpenmer Teopun BeposiTHOCTEH. CitydaliHbIN OIBIT U clIy4aiiHOe cOOBITHE.
Omnepauuu Haja coObITUSAMU. TeopeMa CIIOKEHHsI U YMHOKEHHS BEpOSATHOCTEH.

JluckpeTrHas ciydaiiHas BEIW4MHA, 3aKOH €€ paclpeecseHus. MartemaTuyeckoe OXUIAHWE U

JIUACTIEPCHUS JUCKPETHOM C. B.
3ajaun MaTeMaTU4eCcKOM CTaTUCTUKU. Buasl oTOopa.
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3.2. I1akeT 3K3aMeHaTOpPa

YcioBHuS BBINOJHEHHUS 3aJaHUA

1. KomnuecTBo BapuaHTOB - 4 (nuddepeHIImpoBaHHBINA 3a4€T)

2. Cnucok Borpocos 1o yueonoit nucuummne OYJ[.07 Maremartuka

1. PazButue nousatus unucia. JledcTBUs C YuCIamu.

2. IIpocTsle U CIOKHBIE TPOLICHTHI.

3. KsanparHslil KopeHb. Apu(MeTHYecKuil KBaJpaTHbII KOPEHb.

4. Apudmerndeckuil KBaJpaTHbIi KopeHb n-oii creneHd. KopeHb n-oif cremeHu u3
OTPHULIATEIBHOTO YUCIIA.

5. Crenenu ¢ paMOHAIBHBIM U IEHCTBUTENIbHBIM MTOKa3aTeseM. Vx cBoiicTBa.

6. Jlorapudm uucna. OcHOBHOE JorapupmMudeckoe ToxaectBo. CBoiicTBa orapugmos.

7. JecATu4HbIE U HATYypAIbHbIEC JOTapUPMBI.

8. JeiictBus c¢ norapupmamu. Ilepexom k HOBoMy ocHOBaHuio. JlorapudpmupoBanue u

[IOTCHIIUPOBAHME.

9. IlpeoOpa3oBaHue MOKa3aTEIbHBIX U JOrapU(PMHUUECKUX BbIPAKEHHH.

10. Tloka3arenpHble ypaBHeHHUs. [Ioka3zaTenbHble CHCTEMBI YPABHEHUIA.

11. Pemenue ypaBHEHUH U CUCTEM YpaBHEHUI.

12. Tloka3arenpHble HepaBeHCTBaA. [loka3aTenbHbIE CUCTEMBI HEPABEHCTB.

13. Jlorapudmuueckue ypaBHeHus. Jlorapudmudecknue cucreMsl ypaBHEHUH.

14. Jlorapudmuueckue HepaBeHCTBa. JlorapuMuyeckue CHCTEMbl HEPABEHCTB.

15. Onopusle GakThl MIIAHUMETPUU. AKCHOMBI TNTAHUMETPHH.

16. Axcuomsl crepeomerpun. CIeaCTBUS U3 AKCUOM CTEPEOMETPHH.

17. B3anMHOE pacnojOKEHHUE IBYX MPSAMBIX B IIPOCTPAHCTBE.

18. [MapanneabHOCTh MPSIMOM U TIJIOCKOCTH.

19. IMTapanneabHOCTh MIOCKOCTEH.

20. CaoiicTBa napaiebHOro MpoeKTUpoBaHus. M300paxeHne NpoeKTUPOBAHHBIX QUTYP.

21. IlepnenaukyspHble IpAMbIE B IpocTpaHCcTBe. [lepneHaAuKyIspHOCTh NPSIMOM U MIIOCKOCTH.

22. IlepnenauKyJsip U HakJIOHHas. Teopema o Tpex nepneHAuKyspax.

23. Yroa Mex1y NpsAMOU U IJIOCKOCThIO. JIByrpaHHBIH yroi.

24. IlepneHAUKYJISAPHOCTD INIOCKOCTEH.

25. IlpssmoyrosbHas (IeKapTOBa) CUCTEMAa KOOPAUHAT B IPOCTPAHCTBE.

26. YpaBHEHUS NMPSIMOH, TUIOCKOCTH, CHEpPHI.

27. BeKkTopbl B MPOCTPAHCTRE.

28. Pa3znoxeHue BEKTOpa 110 HAIPaBICHUAM.

29. Ilpoexuus BekTopa Ha ock. KoopauHathl BEKTOpA.

30. VYroa mexnay BekTopamu. CKaJasipHOE NPOU3BEICHUE BEKTOPOB.

31. PagmnanHoe u3mepenue yrioB. Tpuronomerpuueckue pyHKIIUN YUCIOBOTO apTyMEHTa.

32. ®opmyibl TpUBEIACHUS.

33. ®opmyJibl CI0KEHUS.

34. ®opMyJIbl IBOMHOTO U MTOJOBUHHOTO apryMEHTA.

35. ®opmynbl npeoOpa3zoBaHMs CyMMbl M PAa3HOCTH TPUTOHOMETPHYECKMX (QYHKIMHA B
IIPOU3BENICHUE.

36. ®yHKIUH y =sinx U y = cos x , UX CBOMCTBA U rpadux.

37. ®yHKUMU y =1gx U y = ClgXx, X CBOHCTBA U TpaduK.

38. OOparHble TPUTOHOMETPUYECKHIE (DYHKITHH.
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39. Ilpocreiinyie TPUTOHOMETPUUECKHE YpaBHEHUS U (POPMYJIIbI KOPHEH.

40. PemeHue TpUroHOMETPUYECKUX YPAaBHEHUH, TPUBOJUMBIX K KBaJIPaTHBIM.

41. PemeHue oqHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHU.

42. Yucnosasi GyHKIUS, CIIOCOOBI 3a1aHUS.

43. Ob6nacte omnpeneneHuss ¥ oOmacte 3HaYeHWd. ['padux ¢QyHkium. YeTHele M HEYETHBIC
byHKIIH.

44. DnemenTtapubie PyHKIUU. CIoKHBIC (DYHKITHH.

45. Pemienue 3a7au Ha uccieaoBaHue GYyHKIUH 110 TpaduKy.

46. Ilpupamenue pyHKIIUU U apryMeHTa.

47. TlpeobpazoBanue rpagukoB (HyHKITHIA.

48. CpoiicTBa U TpaduK MOKA3aTEIbHON (DYHKITHH.

49. CpoiicTBa u rpaduk Jorapu(pMUIECKON U CTETIEeHHON (GYHKINH.

50. IlonsTue mHororpannuka. IIlpaBunbHbie MHOTOrpaHHUKU. Teopema Diinepa.

51. Ilpusma. Buabsl npusm. Ceuenne mpu3Mbl II0CKOCThIO. [lapannenenunen, kyd U UX CBOMCTRBA.

52. Ilmoniaas MOBEPXHOCTH MPU3MBI.

53. Iupamupaa. CeyeHre NUpaMuibl INIOCKOCTHIO.

54. llonsTHe o momaay noBepxHocTy. Inomaas NOBEpXHOCTH TUPAMUIBI.

55. Yceuennas nupamuaa. [1nomans MoBEpXHOCTH yCEUEHHON TUPAMUIBI.

56. Hunmunap. CeueHnus UUIUHIPA.

57. Konyc. Ceuenus KoHyca.

58. Hlap u cepa. Bzanmuoe pacmonoxeHue IIOCKOCTH | mapa. [1nommans moBepXHOCTH mapa.

59. TlonsTtue oobvema Tena. OOBEM MPU3MBL.

60. OO0beM mUpaMuIbI.

61. OO0beM mHIMHIPA ¥ KOHYCA, IIapa U €ro YyacTel.

62. Ilonstue npenena. CBoiicTBa MpeaesoB.

63. IlonsiTue HEMPEPHIBHOCTU (DYHKILIUU.

64. Ilonstue npousBoanoil. Ee pusznueckuii cMpIci.

65. T'eoMeTpHUYECKHI CMBICI TPOMU3BOAHON. Y paBHEHHE KacaTeIbHON K TpaguKy (QyHKIIHH.

66. Ilpon3BoHAs OCHOBHBIX 3JIE€MEHTAPHBIX (PYHKITHIA.

67. IlpousBonHas CyMMBbl, IPOM3BEAEHUS U YACTHOTO.

68. TlponsBoaHAas CIOXKHOW PYHKITUU.

69. HeobxonnMoe 1 JOCTaTOYHOE YCIIOBUE BO3PACTAaHUS U YOBIBaHUS (DYHKIIHU.

70. MakcuMyM U MUHHUMYM (DYHKITUH.

71. Btopas npou3BoaHas, €€ TeOMETPUUECKUI 1 (PU3NUECKHI CMBICIT.

72. HauOomnplee 1 HaUMEHbIIIee 3HaYCHNE (PYHKIINH.

73. IlepBoobOpa3nas. HeonpeneneHnHblit mHTErpai u ero cBoiicTBa. Tabmuiia HHTErpaaos.

74. MeTon NOICTaHOBKHU B HEOIIPEIETIEHHOM UHTETpaJIe.

75. OnpeneneHHbI UHTETPA U €70 CBOWCTBA.

76. ®opmyna Herotona-JleliOnuna.

77. MeToa MoJICTAaHOBKH B OIPEICIICHHOM UHTETPAIE.

78. I'eoMeTpuYeCKUi CMBICI OIIPEAEIIEHHOIO HHTErpaa.

79. IlpumeHeHHe ONPEIEICHHOTO HHTETpaja B PU3UKE.

80. IIpeamer Teopuu BeposiTHOCTeH. CiydallHBIN OMBIT U CIy4aiiHOE COOBITHE.

81. Onepauuu Hajg coObITUAMU. TeopeMa ClI0KEHHSI U YMHOKEHUS BEPOSATHOCTEH.

82. JluckpeTHas ciayuaiiHas BEJIMYMHA, 3aKOH €€ pacupeleneHus. MaremMaTH4eckoe 0)KMJaHuE U
JTUCIIEPCHS JUCKPETHOM C. B.
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83. 3amaun MaTeMaTHYECKOH CTaTUCTUKU. Buabl oTOopa.

Kpurtepun onieHKH BbINOJIHEHHs PadoThI

Onenka Yucjo 6a110B,
Heo0X0uMoe /1JIsl OJYYeHHs OLleHKH
«3» (y1OBIETBOPUTEIBHO) 9-14
15-20
«4» (xoporo) (HEe MeHee OJTHOTO 3a/IaHusl U3 AOTOJTHUTEIHHOU YaCTH)
21-30
«5» (OTIAMYHO) (HEe MeHee IBYX 3aJIaHUi U3 JOTIOJTHUTEIIBHON YacTH)

Kpurtepun oneHuBaHusi 3aJaHuil

ConepxxaHue KpuTepus Baibl

[TpuBeneHno BepHOe 0OOCHOBAHHOE PELICHUE, TPUBEACH MTPABUIIbHBIN OTBET 3

[IpuBeneHo BepHOE pellieHHe, HO IOMYyLIeHa BBHIYMCIUTENbHAs OLIMOKA MM OIHUCKa, | 2
IPU 3TOM MOXKET OBbITh OJTY4YEH HEBEPHBIN OTBET

Pemenune HavaTo JIOrMuYecKM BEPHO, HO JOMylLIeHa omuOka, aubo pemeHue He | 1
JOBEICHO 10 KOHIIA, IIPU 9TOM OTBET HEBEPHBIN UJIM OTCYTCTBYET

HesepHoe peleHre, HEBEpHbIN OTBET WIIM OTCYTCTBUE PEIICHUS 0

BapuanTt 1
Oobs13aTe/IbHAS YACTh.

Ilpu evinoanenuu 3a0anuit 1-8 3anumiume x00 peuteHus u NPAsUILHBLIL OMEEM.

1. (16) CoOeperarenbHblii OaHK HauuclseT HAa cpouHbld BkIaa 12 % romoBbix. Brimamgumk
nmooxun Ha cdeT 900 p. Ckonpko pyOseir Oymer Ha 3TOM CYETe 4yepe3 TOJ, €Clu
HUKAKUX OMEpalnii Co CYETOM MTPOBOAUTHCS HE OyaeT?

. (16) W3 15 uneHOB TYpUCTUYECKOM TPYMIBI HAJI0 BBIOPATh TPEX JACKYPHBIX.

CKOJNIBKUMH CITIOCO0aMU MOXHO ClIeJIaTh 3TOT BHIOOP?

[\

1
3. (16) IIpoxoaut nu rpadpuk GyHKIHHA ) = —Exz yepe3 TOUKHU:

a) A (-2; -2) 6) B (1,5;-1,1)

4 3
4. (16) Beruucnure 3HaueHue BoIpaskeHuss 37 - 914

22

5. (16) HaliguTe 3HaueHue COS , €CIU sin o = R aecllu

6. (16) Pemnre ypaBHenue log, (— | —x) =2

7. (16) JlaHbl BEKTOPHI a{S;—l;Z} u b{3;2;—4}. Haiinure koopaunaatel ¢ = a—2b.
8. (10) Pemute ypaBHeHue 4" -2* = 64

9. (16) YkaxuTte rpaduk GyHKINH, 3a1aHHON GopmyIioit y =log, x

2
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2)| vy

I s

B 3aoanuax 10-12, ucnonwviya zpagux pynkuuu y = f (x) (cm. Hudice), onpedenume u
3anuwiume omeem.

10.(16) HanGomnpiiee 1 HauMeHbIIee 3HaUYCHUS (PYHKITUH.

11.(16) IlpomexyTku Bo3pacTaHus U yOBIBaHUS (DYHKIIUH.

12. (16) IIpu kakux 3HAYEHHUSX X | (x) <0

N A L. A A

ANA N
] | \_‘ B I
Y
FHFAF T -
Ilpu evinoanenuu 3aoanuit 13-18 3anuwiume x00 peuwieHus u nOaY4eHHbLIL OMaEen.

13. (16) Manbuuk mpoiien oT A0Ma Mo HampaBjieHUIo Ha BOCTOK 40 M. 3areM MOBEpHYJI Ha
ceBep u npomren emte 30 M. Ha kakom paccTosiHuu (B MeTpax) OT JoMa OKazajcs
MaJab4YuK?

14. (16) MarepuanbHas Touka JBUKETCS 10 3aKkoHy X(t) = 2t° — 3t> + 5. Haiinure ckopocTh B

MOMEHT BPEMEHH t = 2 C IMOCJIe Havyalla JIBMKCHUS.
15. (16) Haiinure obnacTs onpeaeneHus QyHKIMHA y =+/x— 5.

16. (16) Pemure ypaBuenue i/ x+1 =2

3
17. (16) Pemure ypaBHenueCOS 2X = \/2—_

18. (16) Boicora nununapa 10 cM, a paauyc ocHoBanus 1 cM. Haiinure muomans oceBoro
CeUeHMsI LMIMHPA.

JlomostHUTEIBHAS YACTb.
Ilpu évinonnenuu 3a0anuii 19-22 3anumume x00 pewieHus u nPAGUIbHLLIL OMGEEm.

19. (36) Haitnure nmpoMexyTku yObIBaHHS QYHKIUUA [ (x) =x*-2x*-3
20. (36) [lomaas 0ceBOro ceueHus KoHyca paBHa 60 cM?, THaMeTp OCHOBaHMS 24 CM.
OmnpenenuTp MIOMAh OOKOBOM MOBEPXHOCTH KOHYCA.

x+4y =16
log, y—log, 4 =log, (x + 1)
22. (36) Haiinure peruenue ypaBHeHHs cos 2x +sin” x+cosx =0

21. (30) PemuTe cuctemy ypaBHEHHUMA {

BapuanT 2
Oo6s13aTesIbHASL YACTh.
Ilpu evinoanenuu 3aoanuit 1-8 3anumume x00 peuteHus u NPAsUILHBLIL OMEEM.
1. (16) Ha cyer B Oanke, 10x0A4 MO KOoTopoMy coctaBisieT 14 % ronoBeix, BHecau 30 ThIC.p.
CkomnpKko ThICAY pyOsieit OyJeT Ha 3TOM cueTe 4epe3 rojl, eCIM HUKaKuX ONepaunuil co
CUETOM NPOBOAUTHCS HE Oyner?
2.(16) W3 20 paboTHHKOB (hUPMBI HY)KHO OTIIPABHUTH 4 YEIIOBEKA HA KYPCHI
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NoBbIIIEeHUS KB (uKarui. CKOJIBKUMHE CIIOCO0AMH 3TO MOYKHO C/IeaTh?
2
3. (16) IIpoxoauT nu rpaduk GQyHKIUN Y = Ex 4yepe3 TOYKH:

a)A(2;2) 0) B (-1,5; 1,1)

4. (16) HaiinuTre 3Ha4eHHUE BBIPAXKCHUS 2oL gt

5. (106) HaliguTe 3HaueHne COsQ , €Clu sin o = —% uaelllq

6. (10) Pemute ypaBHenue log; (5 - Sx) =2log; 2

- o -

7. (16) Jlarbl BEKTOPHI a{l;4;—3} u b{— 3;1;2}. Haiinure koopaunatel ¢ = b—2a.
8. (16) PemmTe ypaBHenue 3> >* =81
9. (16) Vkaxwure rpadux pyHKimu, 3agaauoi Gpopmysoit y = log, x

Y a1 T T 17 3 | (vl

ol 1 | = BOERRE

B 3aoanusax 10-12, ucnonwviya zpaux pynxkuyuu y = f (x) (cm. Hudxce), onpedenume u

3anuwiume omeem.
10.(16) ITpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKITUH.
11.(16) HauGomnpiiee 1 HauMeHbIIee 3HaYCHUE (PYHKITUH.

12. (10) IIpu Kakux 3HAUEHHSX X | (x) >0

e

”

Do T 1
-+ ] i -

Ilpu evinoanenuu 3aoanuit 13-18 3anuwiume x00 peuwienus u nOJaY4eHHbLIL OMeen.

13. (1 6) Y crensl mox yriom 60 K TOPU30HTY CTOUT JIECTHHIIA IIUHOM 2,8 M. Ha ckosbko
METPOB OTCTOUT OT CT€HbI HUKHUIN KOHEI JIECTHUIIBI?

14. (16) Teno nBuXeTCs MO 3aKOHY S (t) =¢* — 4t +3. Onpenenure B KaKOii MOMEHT BpeMeHH

TEJI0 OCTAaHOBUTCA?
5

x=5

15. (16) Haiinute obGnacts onpenenenus GyHKIUU y =

16. (16) Pemnte ypasuenne V9 —x> =0
17. (16) Pemure ypaBHeHue 21gx = 2
18. (16) Paguyc mapa pasen 50 cm. Halinute nmmHy OKpy’>KHOCTHU U IUIOIIAb CEUEHUS,
HaXOJSIIEToCcs Ha PacCTOSTHUH 48 CM OT LIEHTpA.
JlomostHUTEIBHAS YACTb.
Ilpu eévinonnenuu 3a0anuii 19-22 3anumume x00 pewieHus u nPaAGUIbHLLIL OMGEEm.
19. (36) Haitnure mpomMexyTku Bo3pacTtanus QyHKIuu f (x) =x'-8x*+3
20. (36) CTopoHBI OCHOBaHHSI MPSMOTO Napajienenunena 6 ¢cM 1 4 cM, yroi MeXIy HUMH paBeH
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30. JInaronanp 6ombieit rpanu paBaa 10 cm. Haiinure miomanp mojHON MOBEPXHOCTH
napajuieJenumnesa.

x+y=6
log, y=3-log, x

22. (36) Haitaure pemienne ypaBHeHHs COS2X — sin x = cos” x

21. (36) Pemmre cucremy ypaBHeHUI {

Bapuant 3
Oo0s13aTe/IbHAS YACTh.

Ilpu evinoanenuu 3aoanuit 1-8 3anumiume x00 peuteHus u NPaAsUILHLBLIL OMEEM.

1. (16) CoeperarenpHblli OAHK HAYHCIsIET HA CpOYHBIM BKiax 18 % romoBeix. Bxiamumk
nooxua Ha cueT 1400 p. Ckonbko pyOseit OyaeT Ha 3TOM cueTe uyepe3 roj, €cClu
HUKAKHUX OMEpalnii CO CYETOM MTPOBOAUTHCS HE OyaeT?

2. (16) B xomanme 12 yenoBek. CKOJBKUMHU CITOCOOaMH MOXKHO BBIOpaTh B HEH KalmuTaHa H

Bpataps?
3. (16) Ipoxoaut nu rpaduk GyHKIMKM Y =—2x" depe3 TOUKH:
a) A (0,5;-0,5) 0) B (-1,5; 1,1)

4. (16) Haiinure 3Ha4eHHE BBIPAXKCHUS

(24/5)°
10

. . 1
5. (10) HaliguTe 3HaueHue Sin« , €JIM U3BECTHO, UTO COS & = 5 uaellVu.

6. (16) Pemure ypaBuenue log, (4 - x) =2

- > >

7. (16) JaHbI BEeKTOPHI b{3;l;—2} u 0{1;4;—3}. Haiinure koopaunatel a =2b—c.
8. (16) Pemute ypaBaenue 37 = 9%
9. Vxaxwure rpaduk QyHKINH, 3a0aHHON HOpMyYIION y = (%)

— " | = '1' — ~
f
|
|
! ||
J N

ol | | = ol | 0

B 3aoanusax 10-12, ucnonwviysa zpagux pynxkyuu y = f (x) (cm. Hudxce), onpedenume u

3anuwiume omeem.
10.(16) HanGonpiiee u HauMeHblIee  3HAUYCHUS (PYHKIIUH.

11. (16) IIpu kakux 3HAYEHUSX X | (x) <0?
12.(16) ITpoMexyTkH Bo3pacTaHus M YObIBaHUS (DYHKITUH

REEERREL IRRRERERE
A
bt o "J'("\' . _

| s um s }r"'——z'"‘i\'! E_
_.F‘i H T "'E;L"'i;
S G

Ilpu évinonnenuu 3a0anuil 13-18 3anumume x00 pewienusn u noay4YeHHbvL OMEem.
13. (16) JlecTHuma niuHOM 2,5 M MPUCTaBIIEHA K CTEHE TaK, YTO €€ BEPXHUM KOHEIl HaXOAUTCS
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Ha BbIcOTE 2,4 M OT 3emiu. Ha CKOJIbKO METPOB OTCTOUT OT CTEHBI HUKHUN KOHEI]
JIECTHULIBI?
14. (16) MarepuanbHas ToOuKa JBHKETCS 10 3aKkoHy X(t) = 3t° — t2 + 5t. Haiiure ckopocTs B
MOMEHT BPEMEHH t = 2 C IMOCIIe Havyalla JIBMKCHUS.

15. (16) Haiinure o6nacth onpenenenus GyHKIuu y = x —5.

16. (16) Pemute ypaBHenue +/14+5x =7
V2

17. (16) Pemure ypaBHeHI/IeSin% =5

18. (16) B oceBoM ceueHnH MUIMHAPA HOTyYUICS KBaApaT miomansio 4 cm?. Haiiaure miomans
OCHOBAHUS LUIMHAPA.
JlonmosHUTENBbHAS YACTb.
Ilpu évinonnenuu 3a0anuini 19-22 3anumiume x00 peuwieHus u nPaGUIbHLLIL OMEEm.

19. (36) Haiinute npomexxyTku yObIBaHUS QyHKIMH [ (x) =x*+8x" -3
20. (36) Jlnmmua BeicOTHI UUHApa Ha 10 cM OoubIlie JUTMHBI pagryca OCHOBAHUS IMJIMHIPA, a
IIONIAb HOJHOMH TOBEPXHOCTH LMIKMHApPA paBHa 144m cm?. HaiiTi 06beM HUIMHIpa.

x+y=38
log, y=1-log, x

22. (36) Haiinute pernenne ypaBHEHHUs cos 2x + sin’ X = cOs X

21. (30) Pemure cuctemy ypaBHEHUI {

Bapmuanr 4
Oobs13aTe/IbHASA YaCTh.

Ilpu évinonnenuu 3a0anuil 1-8 3anuuwiume x00 peuwieHus U NPAGUILHLLIL OMEent.

1. (16) Ha cuer B Oanke, 10X0A MO KOTOpoMmy cocTaBisieT 15 % romoBbix, BHecau 10 Teic. p.
CkomnpKko ThIcAY pyOJielt OyJeT Ha 3TOM cueTe 4epe3 rojl, €CIM HUKaKUX ONepalnuil co
CYETOM MPOBOIUTHCS He Oyner?

2. (16) B rpynne 30 crynentoB. Heo0xoqumo BeIOpaTh CTapocTy, 3aMECTUTENS CTApOCTHI U
¢uzopra. CKOIbKO CyIIECTBYET CIIOCOOOB 3TO caenaTh?

3. (16) IIpoxoaut au rpaduk GyHKIUK y = 2x° depe3 TOUKHU:
a) A (0,5;0,5) 0) B (-1,5; 1,1)

9V |1
4. (16) Berunciaure 3HaUYE€HNUE BBIPAKCHUS (E) - 3\/%

9]

. ) 4
. (16) Hatinute 3HaueHue Sin« , €CIIM U3BECTHO, YTO COS O = 3 uoelu.

6. (16) Pemnre ypaBHeHue 10g3(2x + l) =log, 5+1og, 8

7. (16) daHbl BEKTOPHI a{l;—4;3} u b{3;l;—2}. Haiinure koopaunatel ¢ =2b—a.
1 x—11 l
8. (10) Pemure ypaBHeHHE | — =—
(16) yp ( 6} Y
9. Vxaxwure rpaduk GpyHKINH, 3a7aHHON Hopmyon y =27
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B 3aoanusax 10-12, ucnonwviya zpagux ¢pynxkyuu y = f (x) (cm
3anuuiume omeemn.
10. (16) ITpu Kakux 3HAYEHUSX X | (x) >07?

11. (16) Haubonpiee n HaumMeHbIIee 3HaYEHUS (DYHKITHH.
12. (16) [TpomexyTKM BO3pacTaHus U yObIBaHUS (QyHKIMK

. Huce), onpedenume u

ri I_ _r:\_

—4

i ; |-

| I I
Ilpu évinonnenuu 3a0anuini 13-18 3anumume x00 pewienusn u noay4eHHbvL OMEEm.

13. (16) Ha paccrossauu 15 M apyr oT apyra CTOSIT JiBa fiepeBa Bbicotor 2,3 M u 10,3 m.
Haiinure paccrosnue (B METpax) MEX/1y UX BEepIIMHAMU?

14. (16) Teno nBwxeTcs MO MPSAMOM TaK, YTO PAacCTOSHUE S HavaIbHON TOYKOW MU3MEHSETCS 110

2 y
3aKOHY S(t) =5t"—0,5¢, rne + BpeMs nBMXkeHMA B ceKyHaax. HaiiauTe ckopocTh depes
2 CeKyH/IBI TOCIIE Havasa JBHKCHHUSL.

15. (16) Haitnute o6macTs onpenesenus Gpynknun Y =10g (x— 5)
16. (10) Pemmre ypaBHeHHE %«/x +2=9

17. (16) Permure ypaBHEHHE COS” X + COS X = —sin” X
18. (16) Bricora koHyca paBHa 12 cM, pagiyc OCHOBaHHUS PaBEH 5 CM. BBIYUCIUTH UIUHY
oOpa3yrolel KoHyca.
JlomostHUTEIBHAS YACTb.
Ilpu évinonnenuu 3a0anuii 19-22 3anumume x00 peuwieHus u nPAGUIbHLLIL OMGEEm.
19. (36) Haiinure mpomexyTku Bospactanus pynkuuu f(x) = 2x* —x% + 1
20. (30) OcHoBaHKE MTHPAMHJIBI — IPSIMOYTOJIBHBIN TPEYTOIBHUK, OJJUH U3 KATETOB KOTOPOTO

paBeH 12 cMm, mpotuBonexamei emy yron 60°. Kaxaoe 6okoBoe pedpo 13 cm. Haiiaure 06b8M
MUPaMU/IBL.

x+y=28

logi,x =1—1logs,y
22.(36) Pemmte ypaBHEHHE cOs 2x + Sin x = cos” x

21. (30) Pemure cuctemy ypaBHEHUMA {

Kntoun
Nozamanus | BapuaHT 2 BapuaHT 3 BapuaHT
1. 1008 pyo. 34,2 ThIC. PYO. 1652 pyO®.
2. 455 4845 132
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3. yepe3 T.AIIPOXOJIUT, Yyepe3 | yepe3 T.AMpOXOJuT, uepe3 | yepe3 T.AIpPOXOoIUT, Yepe3
T.B He mpoxoauT T.B He mpoxoauT T.B He mpoxoauT
4. 3 8 2
5. -1/3 V3 V3
2 2
6. -5 1/5 0
7. (-1;-5;10) (-5;-7;8) (5;-25-1)
8. 2 -1 -1
9. 3) 4) 2)
10. Vians. = 6, Yuaun= -7 [TpomexyTOKBO3pacTaHus: Yuaus. = 7, Y wanv= -5
(-6;-1),
[TpomMexyTKyOBbIBaHUS:
(-7:-6) u (1,7)
11. [TpomexxyTOKBO3pacTaHHUS: Vians. = 5, YVuaun= -7 f(x) <0 npu xe[-7;-2] u
(-5;-1), x€[5;7]
[TpomMexyTKnyOBbIBaHUS:
(-7:-5) u (-1;5)
12. f (x) <0 pu x€[-6,5;-2,5] | f(x)> 0 npu xe[-7;-7,8] u | [I[poMeKyTOKBO3paCTaHUS:
u x€[0,5; 5] x€[-3;3,6] (-5:3),
[TpoMexyTKknyOBbIBaHUS:
(-75-5) 1 (3;7)
13. 50 1,4 0,7
14. 12 2 37
15. X€[5;+00) X€ xeR
(-00;5)U(5;+00)
16. 7 +3 7
17. +1/12 + 7tn, neZ /4 + 1tn, neZ (_l)n% + 27n, neZ
18. 20 cm? C=28n T cM?
ceueHus — 196m
19. X € (-0;-1) m x€(-2;0)m x€(-00;0)
x €(0;1) X €(2; +o0)
20. 156w cm? 184cm? 224w cm®
21. (0;4) (2;4) u (4:2) (7:1) m (157)
22. X1 = w+27n, neZ, X1 = Tn, neZ, X1 = 27n, neZ,
Xo=m/2 + 1n, neZ Xo=—m/2 + 27n, neZ X2=mt/2 + 1n, neZ

Jlutepatypa 1JIsl CTyA€HTOB:

OCHOBHbBIC HCTOYHUKH:
ITeyaTHbIEe N3MaHUSA

1.

[Ipocsemenue, 2022r.

2.

[Ipocsemenue, 2022r.
3. Maremaruka: ydeOHuk/ bammakos M.U.- 2-e um3g., crep. - M: KHOPYC, 2019.
(Cpennee npodeccrnoHambHOE 00pa30BaHKE)

OcHoBHbBIE JICKTPOHHBIC HCTOYHUKH
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Kansrun M.B., Anrebpa u Hayasia MaTreMatnueckoro anaimsa, 10 kimacc, M. :

Kansrun M.B., Anrebpa n Hayajia MaTeMaTnieckoro anaimsa, 11 kmacc, M. :



1. MaremaTtuka: anrebpa ¥ Havajlla MaTeMaTHYECKOTO aHalIM3a, reoMeTpus. Anredpa u
Havajna MatemaTudeckoro anamusa 10-11 kmaccel (0a30BbIid U yriyoneHHbIH ypoBHb) / L. A.
Anumos, M. B. Tkauesa, H. E. ®egoposa. - 10-e uza. - Mocksa : [Ipocsenienue, 2022. - 464 c. -

ISBN 978-5-09-101564-5. - Teker : 3IEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2089825 — Pexum goctymna: 1mo moanucKe.
2. Maremarnka: anreOpa ¥ Hayalia MaTEeMAaTHYECKOTO aHajiu3a, reoMmerpus. ['eomerpus.

10-11 xmaccer (6a30BbIii U yriyonenusiid ypoHs) / JI. C. AtanacsH, JI. C. Kucenesa, DO. T
[To3nsxk. - 10-e u3z., nepepaboranHoe U AonoIHEHHOE - Mocksa : IIpocBemenue, 2022. - 287 c.

- ISBN 978-5-09-101565-2. - Tekct : 3JIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2089980 — Pexxum noctyma: mo moJmmcke.
3. Huxkonbckuii, C. M. Marematuka: anreOpa ¥ Havajla MaTEMaTHYECKOTO aHaju3a,

reoMeTpust. Anredpa U Hayajla MaTeMaTuueckoro aHanusa. 10 xkiacc. ba3oBelii u yriryOnEHHbIN
ypoBau / C. M. Hukonbsckuii, M. K. Tloranos, H. H. PemeraunkoB. - 9-¢ u3a. - Mocksa :
[Ipoceemenne, 2022. - 464 c. - ISBN 978-5-09-101574-4. - Tekcr : anexTpoHHbId. - URL:
https://znanium.com/catalog/product/2090530— Pexxum goctyra: 1mo moarnucke.

4. Hukonsckuii, C. M. Maremaruka: anreOpa M Hauajla MaTeMaTHMUECKOIO aHalu3a,
reoMeTrpus. Anredpa U Hayasla MaTeMaTuyeckoro ananusa. 11 kiacc. ba3oBwiil U yriyOnéHHbIN
ypoBuu / C. M. Huxonbckuii, M. K. IloramoB, H. H. PemeraukoB. - 9-¢ usn. - Mocksa
:IIpocBemenue, 2022. - 464 c. - ISBN 978-5-09-101574-4. - Tekcrt : snektpoHHbii. - URL:
https://znanium.com/catalog/product/2090530— Pexxum noctyna: mo moamucke.

5. [ToropenoB, A. B. MaremaTuka: anrebpa M Hayajla MaTeMaTHYeCKOTo aHaju3a,
reomerpus. ['eomerpus. 10-11 xmaccer: bazoBsiit u yriyonennsiii yposau / A. B. Iloropenos. -
18- u3n. - Mocksa : IIpocemienue, 2022. - 176 c. - ISBN 978-5-09-101575-1. - Tekcr :
anektporHbd. - URL: https://znanium.com/catalog/product/2090536 — Pexum nmoctyma: mo
MOJIITUCKE.

6. Bepuep, A. JI. Marematuka: Anredpa u Hadajla MaTEMaTHYECKOI0 aHaJIN3a, T€OMETPHS
10 xnacc (6a3oBsiit ypoBenb) / A. JI. Beprep, A. I1. Kapm. - 4-e u3n. - Mocksa : [IpocBemienue,
2022. - 368 c. - ISBN 978-5-09-101567-6. - Tekctr : osnexktponHsii. - URL:
https://znanium.com/catalog/product/2090519— Pexxum goctyrma: 1mo moarnucke.

7. Bepuep, A. JI. Maremaruka: AnreOpa U Hadajla MaTEMaTHYECKOr0 aHAJIN3a, T€OMETPHS
11 knacc (6a3o0BsIit ypoBenb) / A. JI. Beprep, A. I1. Kapm. - 4-e u3a. - Mocksa : [IpocBemienue,
2022. - 240 c. - ISBN 978-5-09-101568-3. - Tekcr : osnexktponHsii. - URL:
https://znanium.com/catalog/product/2090520 — Pexxum goctyma: 1mo moanucKe.

8. AunreOpa m Havyasa maremaruyeckoro aHanusza. 10 kinacc. ba3oBblil ypoBeHb (B ABYX
gacTsax). Y. 1 : yuebnuk / A. I'. Mopakosuu, 1. B. Cemenos, JI. A. Anekcanapona, E. JI.
MapnaxaeBa. - MockBa : M3sgarensctBo "lIpocBemenune" 2022. - 256 c. - ISBN 978-5-09-
099474-3. - Tekct : snekrponHbid. - URL: https://znanium.com/catalog/product/2089777—
Pexxum noctyna: mo noamucke.

9. AnreOpa m Hayana MareMmaruueckoro ananusa. 11 kmacc. ba3oBelii ypoBeHb (B JBYX
gactsax). Y. 1 : yue6nuk / A. I'. Mopakosuu, II. B. Cemenos, JI. A. Anekcannposa, E. JI.
MapnaxaeBa. - Mockpa : M3narensctBo "[lpocBemenue”, 2022. - 224 c. - ISBN 978-5-09-
099476-7. - Texkcr : snexktponnbsiid. - URL: https://znanium.com/catalog/product/2089782—
Pexum noctymna: mo mojmucke.

10. Matemaruka: 'eomerpus. bazossiii yposens. 10 knace : yuebnuk / A. I'. Mepamsx, . A.
Homuposckuii, B. b. Ilononckuii, M. C. Sxup ; nox. pen. B. E. Ilogonbckoro.- 3-e usm.,
crepeoTunHoe - Mocka : M3narensctBo "[lpocBemenue", 2022. - 208 c. - ISBN 978-5-09-
099460-6. - Tekct : anmektponnbi. - URL: https://znanium.com/catalog/product/1927179 —
Pexxum noctyna: mo noamucke.

11. Mep3nsk, A. I'. Marematuka: ['eomerpusi. YrnyOnéHusii ypoBeHb. 11 kiacc : yueOHUK /
A. T'. Mep3nsax, . A. Homuposckuii, B. M. [lonsxos ; nox. pen. B. E. Ilogonsckoro. - 3-e u3n.,
crepeotunHoe - Mocka : M3narenbctBo "IlpocBemenne”, 2022. - 256 c¢. - ISBN 978-5-09-
099473-6. - Tekcr : amekrponnbii. - URL: https://znanium.com/catalog/product/1927258 —
Pexwum noctymna: mo mojmucke.
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DJIeKTPOHHbIE U3/1aHNsl, HHTEPHET-PecypChl:
1. Becepoccuiickue naTepaet-onmumnuaznsl. - URL: https://online-olympiad.ru / (nata
obpamenusi: 12.07.2022). - TekcT: 3JI€KTPOHHBIH.

2. Ennnas xomtekus nudpoBbix 00pazoBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TekcT: 3IEKTPOHHBIH.

3. HNudopmanunonnas cucrema « EquHOE OKHO TOCTyma K 00pa3oBaTeNbHBIM
pecypcam». - URL: http://window.edu.ru/ (mara obpamenus: 02.07.2022). - TekcT:
AJIEKTPOHHBIN.

4. Hayunas snekrponnas 6udimoteka (HOB). - URL: http://www.elibrary.ru (mata
obpamenusi: 12.07.2022). - TekcT: 3€KTPOHHBIH.

5. OTkpeIThIN KOJUTeK. MaTtemaruka. - URL: https://mathematics.ru / (mata
oOpatenusi: 08.06.2022). - TekcT: 37IE€KTPOHHBIH.

6. [ToBTOopuM Matemaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenusi: 12.07.2022). - TekcT: 37€KTPOHHBIH.

7. CnpaBOYHUK MO MaTEMATHKE JJIs IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenuns: 12.07.2022). - Tekcr:
3IIEKTPOHHBIN.

8. Cpennsis Marematndeckast uHTepHeET mkoja. - URL: http://www.bymath.net/

(mara oopamenus: 12.07.2022). - TekcT: 2JI€KTPOHHBIH.
9. ®enepanpubiii mopTan «Poccuiickoe oOpazoBanmey». - URL: http:/www.edu.ru/ (nara
obpamienust: 02.07.2022). - TekcT: 37eKTPOHHBIH.

10. ®denepanbHbBIN IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHbBIX pecypcoB. - URL:
http://fcior.edu.ru / (nara oopamenus: 01.07.2022). - TekCT: 3JI€KTPOHHBII
11. https://znanium.com - 3J€KTPOHHO-ONOIMOTEYHAsI CHCTEMA.
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4. JlonoaHeHusi U usMeHeHusi K ®OC

HomnosnHenns u usmMeHeHuss Kk kommiekty POC Ha y4eOHBI Troa Mo

NUCHUIIIINHE

B xommiekT @OC BHECEHBI CAEAYIONINE H3MCHCHHUS :

Homnonnenns u usMmeHeHuss B Komiuiekre DOC paccmorpensl Ha 3acenanun [1HK

« » 20 r. (ITpoToxon Ne ).

[Ipencenarens TILK / /
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