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1.0BIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI

OEIJ_[EOBPA3OBATEJILHOI71 YUEBHOM JUCIHHAIIIUHBI
«MATEMATHUKA»

1.1. Mecro o00meo0pa3oBaTeIbHON Y4eOHOW JMCHHIIIHHBI
npodeccuoHaIbHOMH 00pa3oBaTeabHoil mporpammbl CIIO:
OO6meobpa3oBaTenbHas yuyeOHass AUCHHUILTNHA «MaTteMaTuka» SBISETCS 005S3aTelbHON YacThIO
00111e00pa30BaTeIPHOTO IHMKJIA 00pa30BaTebHOM MporpaMMbl B cooTBercTBHM ¢ DPI'OC
cnenuanbHocTd  12.02.10 MoHTax, TeXHUYECKOe 00CITy)KMBaHUE U PEMOHT OMOTEXHUYECKUX U
MEAMIMHCKUX allapaToB U CUCTEM

1.2. Henu 4 miIaHUpyeMble Pe3yJbTAThl 0CBOECHHS TUCIUTLIHHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00I1€00pa3oBaTeIbHON
HAIPAaBIIEHO HA JIOCTH)KEHUE PEe3yJIbTaTOB €€ U3yueHUsl B cooTBeTCcTBUU ¢ TpeboBanusimMu OI'OC

B CTPYKType OCHOBHOM

IUCUMILTUHBL  «Marematuka»
COO c¢ yuerom npodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMSI 0011e00pa3oBaTeIbHON JAMCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHne qUCHUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK u [TK.

I[lnanupyemsble pe3yabTaThbl 00y4eHU s

OO01mue KOMeTeHIINH

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01 Boi6upats criocoObt
pelieHus 3a1a4
mpodeccnoHanbHOM
NesITeNIbHOCTH,
MMPUMEHHUTEIHLHO K
pa3TMYHBIM KOHTEKCTAM

- TOTOBHOCTH K TPyAy, OCO3HAHUC
[HCHHOCTHU MAaCTCpPCTBA, prz[omo6ne;

TEXHOJIOTMYECKON U COLIMAIbHOMN
HarpaBJIE€HHOCTH, CIIOCOOHOCTD
MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO
e TeTbHOCTD;

- HHTEpeC K pa3Iu4HbIM cepam
podeccnoHanbHOM IeATENbHOCTH,
OBnazieHue yHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIBHBIMHU
MEeNCTBUSIMU:

a) 0a30BBIC JIOTUYECKHE JICHCTBHUS:
-CAMOCTOSTENIbHO (POPMYIHPOBATH U
AKTyaJIn3UpOBaTh MPoOJIeMy,
[paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABIIMBATh CYIIECTBEHHBIN
[PU3HAK WM OCHOBAHUS ISl
CpaBHEHHUS, KIIaCCU(PUKALIUN U
0000IICHMS;

- ONPEAEIIATH eI JEATEIbHOCTH,
3a/1aBaTh apaMeTpbl U KPUTEPUH UX
ITOCTH)KEHHS;

- TOTOBHOCTB K aKTUBHOM JI€SATEIbHOCTH

-BJIJICTh METOJIaMH JIOKA3aTEIIbCTB,
QIITOPUTMAMHK PEIICHHS 3a]1a4;
yMeHHe (popMyIHpPOBAThH
OTIpeieNIeH s, aKCHOMBI U TEOPEMBI,
[IPUMEHSITh UX, IPOBOTUTH
TOKa3aTeIbHBIE PACCYKICHHS B XOIE
peIIeHHS 3a1a4;

- YMETh OIEPUPOBATH MOHITHIMU:
CTETeHb YUCIIa, JJIOrapudM 4uca;
YMEHHUE BBIIIOJIHATH BHIUMCIICHUE
3HAYeHUH U IpeoOpa3oBaHUs
BBIpRKEHUI CO CTENEHAMU U
morapudmamu, npeodpazoBaHus
IPOOHO-paIMOHATIFHBIX BRIPAKEHUIA,
- YMETh ONEPUPOBATH MTOHITHIMU:
panroHaIbHbIE, HPPAIlOHAILHEIE,
Moka3aTebHbIE, CTETICHHBIE,
iorapupmMuyecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATH MOHATUAMU:
(dbyHKIMS, HeTIpepbIBHAS (QyHKIIHS,
[IPOM3BOIHAS, TEPBOOOPA3HAS,
OTIpe/IeIICHHBIA UHTETPAT; YMETh
HAXOJUTh MPOU3BOHBIC

PIIEMEHTAPHBIX (YHKIMNA, HCTIONB3YS




- BBISIBJISITH 3aKOHOMEPHOCTH U
[MPOTHBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHUSAX;

- BHOCUTh KOPPEKTHBBI B ICITEIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB
[1eJI5IM, OLICHUBATh PUCKU MTOCJIEICTBHUI
eI TeIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILIJICHUE TIPU
[pEIIICHUH KU3HEHHBIX MPOOJIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE
TefcTBUA:

- BJIaJICTh HaBbIKAMU y4eOHO-
ICCIIEA0BATENIBCKON U IIPOEKTHON

e TeIbHOCTH, HABBIKAMU Pa3pEIICHHS
pooIem;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC
CBSI3U U aKTyaJIM3UpPOBaTh 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHUs,
HAXOUTh ApTYMEHTBI JUIs
TOKa3aTEeNbCTBA CBOMX YTBEPKACHUIA,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH
[peIICHUS;

- AaHAJIM3UPOBATH MOJYyUYCHHBIE B X0O/I€
[pEIICHUS 3a/1a4u PE3yJIbTATHI,
KPUTUYIECKH OICHUBATH HX
TOCTOBEPHOCTh, IPOrHO3UPOBATH
3MEHEHUE B HOBBIX YCIOBHSIX;

-- YMETh IEPEHOCUTh 3HAHUS B
[103HABATEJbHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEACITEIHHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3
[Pa3HBIX IPEIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh
OpUTHHAIILHBIC TTOIXO/IBI U PELICHHUS;
1 CIIOCOOHOCTH MX HMCIOJIb30BAHUS B
MMO3HaBATEILHOM U COLMAILHOM
[IPaKTUKE

CIIPaBOYHbBIEC MaTEpUAIIbI;
MICCIIEIOBATh B MPOCTENIINX CITydasix
(byHKIIUN HA MOHOTOHHOCT,
HAXOIUTh HAUOOJBIINE U
HAUMEHBIIINE 3HAYCHUS (PYHKIIHIA,
CTPOUTH I'paIKd MHOTOUWICHOB C
MICTIOJIB30BAHUEM alllapaTa
MaTeMaTHYECKOT0 aHAIIN3a;
[IPUMEHSITh IPOU3BOIHYIO TPU
pEILICHNH 3a]a4 Ha JABM)KCHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE
3aauy Ha HauOOJbIINE U
HaMMEHBIINE 3HAYCHUS, Ha
HAXOKJICHHUE TYTH, CKOPOCTH U
YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU:
parioHa bHask PyHKIMS,
MokasarenbHasi QyHKINS, CTETICHHAS
byHKIMS, TorapupmMudecKast
(byHKIUS, TPUTOHOMETPUYECKHE
byHKIMN, 00paTHBIe QYHKIUY;
YMEHHE CTPOUTH TpadUKH N3YICHHBIX
(yHKIUH, UCII0JIB30BATh IpauKU
MpY U3yYEHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUH 3a/1a4
13 IPYruX Y4eOHBIX MTPEIMETOB U
3a/ia4 U3 peanbHOM )KU3HH; BBIPAXKATh
(bopMyIIaMy 3aBUCUMOCTH MEKIY
BEJTMYUHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a/1a4H
[Pa3HBIX TUIIOB (B TOM YHCIIE HA
MPOIICHTHI, IO U YaCTH, Ha
BIKEHHE, paboTy, CTOUMOCTD
TOBApOB U YCIYT, HAJIOTH, 331a4H U3
0OnacTu ynpaBieHUs JIUIHBIMU U
CeMEeHBIMU (PMHAHCAMM ); COCTABIIATH
BHIPAXKCHHS, YPABHEHUSI, HEPABEHCTBA
M FIX CHCTEMBI TI0 YCIIOBHUIO 3a1a4H,
MICCIIEIOBATh MOJTyUYeHHOE pEIIeHUE U
OIICHUBATH MPABIOTI0I00HOCTD
[PE3yIbTATOB;

- YMETh ONEPUPOBATH MOHATUAMHU:
cpenHee apupMeTHIecKoe, MeIUaHa,
HanOOoJIbIlIee M HANMEHBIIIEE
3HAYEHUs, pa3Max, AUCIEepCHs,

CTAHIAPTHOC OTKJIIOHCHUC YHUCJIOBOTO




HaOopa; yMeTh U3BJICKATh,
MHTEPIPETUPOBATH MH(POPMALIHIO,
[pe/ICTaBICHHYIO B TaOIUIaX, HA
muarpammax, rpadukax,
OTpakarollyl0 CBOMCTBA PEAIbHBIX
[IPOLIECCOB U SIBJIEHUH; IIPECTABIIATH
MH(GOPMALIUIO C TIOMOIIBIO TaOIUIL U
uarpamm; Mccie0BaTh
CTaTUCTUYECKHUE JAHHBIE, B TOM
Uriciie C MPUMEHEHHEM rpauuecKux
METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATUAMMU:
CIIy4alHBIN OIBIT U CIIy4ailHOE
cOOBITHE, BEPOATHOCTD CIy4YailHOro
COOBITHSI; YMEHUE BBIYUCIIATD
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpadMUecKuX METO0B; TPUMEHSTh
(OpMYyJIbI CIIOKEHUSI U YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHbBIE
bakThl 1 GOpMyIIBI IPU PELICHUN
3a/1a4; OLIEHUBATh BEPOSTHOCTH
[peaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4ailHBIMU BEJIMYMHAMU; YMEHUE
[IPUBOJIUTH MPUMEPHI IPOSIBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX
1 OOILIECTBEHHBIX SIBICHUSX;

- YMETb ONIEPUPOBATH MOHATUAMMU:
TOYKa, psiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN yTroJl,
CKpEIIHBAOIINECs IPsSIMbIE,
[apajuIeIbHOCTD U
[EepIEeHIUKYISIPHOCTD MPSIMBIX U
[JI0CKOCTEH, yro Mexay IpsMbIMH,
YTOJI MEXAY IIPSIMOM U TIOCKOCTHIO,
YTOJI MEXY TUIOCKOCTSIMH,
[pacCTOSIHUE OT TOUYKH J0 IIJIOCKOCTH,
[PacCTOSTHUE MEKIY MPSIMBIMH,
[paccTOSTHUE MEXIY MIOCKOCTAMU;
[YMEHHE UCII0JIb30BaTh MPH PEIICHUN
3aj1a4 U3y4YeHHbIE (GaKThl U TEOPEMBI
[IaHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

- YMETb OIIEPUPOBATH MOHATUAMHU:
MHOTOTpaHHUK, CEUEHUE

MHOTOTpaHHHKa, KyO,




MapajuieNenune, npusma, nupamMmmia,
(durypa 1 moBepXHOCTb BpaIllCHHUS,
LMIMH]IP, KOHYC, Iap, cdepa,
ceueHus (pUrypsl BpalleHus,
MJIOCKOCTB, Kacaromasicst chepsl,
[UIMHAPA, KOHYCA, IJI0MIAIh
[MOBEPXHOCTU MTUPAMUIBI, TPU3MBI,
KOHYcCa, HMIMHAPA, IJI0MAIL chepsl,
00beM Ky0a, mTpsIMOYTOJIBHOTO
napajuiesienune1a, TUpaMuIbl,
[PU3MBI, WINHIPA, KOHYCA, 11apa;
yMEHHE U300paXkaTh MHOTOTPAHHUKH
1 TIOBEPXHOCTH BpAILIEHUSI, UX
CEUCHHSI OT PYKH, C IIOMOIIIBIO
YCPTEIKHBIX HHCTPYMEHTOB H
DIIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE PACcO3HABATh
[paBUJIbHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATUAMHU:
TBIKEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPHI B IPOCTPAHCTBE;
MCTIOJTB30BAaTh OTHOLICHHUE TIOIA e
[MOBEPXHOCTEN U 00BEMOB MOAOOHBIX
(buryp npu peueHuu 3aaay;

- YMEThb BBIYHCIIATH T€OMETPUUECKHE
BEJTMYMHBI (JUIMHA, YTOJI, JI0MAb,
00BEM, TUIOIIAAb TOBEPXHOCTH),
MCTIONB3YS U3yUeHHbIE (POPMYIIBI U
METOJIBI;

- YMETh OIEPUPOBATH MOHITHIMU:
MPSIMOYTOJIbHASI CHICTEMa KOOPIMHAT,
KOOPAWHATHI TOYKH, BEKTOD,
KOOP/IMHATBI BEKTOPA, CKAIAPHOE
[IPOM3BEACHUE, YTOII MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MPON3BEACHNE BEKTOPA HA YHUCIIO;
HAXOJUTH C MTOMOIIIBIO N3yUYEHHBIX
(hOopMyJT KOOPJIMHATHI CEPETUHBI
OTpe3Ka, PaCCTOSTHHE MEXIY ABYMS
TOYKaAMHU;

- YMETb BBIOMPAThH MOAXOISAIIHMA
M3y4EeHHBINH METOJI ISl pEIICHUS
3aJjauM, Pacro3HaBaTh
MaTeMaTHuecKue (PaKkThl U

MaTEMATUYCCKHUEC MOACIIU B




[PUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HICKYCCTBE; YMEHUE
[IPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUN
[POCCUICKON U MUPOBOM
MaTeMaTHYeCKOW HAyKH.

- YMETb OIIEPUPOBATH MOHATUAMHU:
OnpezesieHue, akCUoMa, TEOpPEMa,
CJIeJICTBUE, CBOWCTBO, IPU3HAK,
ITOKA3aTeNbCTBO, PABHOCHIIbHBIE
(bOopMyIIUPOBKHU; YMEHUE
(dhopmynupoBaTh 0OpaTHOE U
[TPOTUBOIMOJIOKHOE YTBEPKACHUE,
[IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCII0JIB30BATH METO]L
MaTeMaTHYeCKON UHIYKIUY;
[IPOBOAUTH JOKA3aTEIbHbIE
[paccyXIeHUs P PEIICHUU 3a/a4,
OIICHUBATh JIOTUYECKYIO
[IPABHJIBHOCTD PACCYKICHHIA;

- YMETh ONEPUPOBATH MOHATUSAMU:
MHO>KECTBO, [T0JIMHOXECTBO,
orepaluy HaJl MHOYKECTBAMU;
YMEHHE UCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmnapar 1is
ONMCAHUS PEAIBHBIX IIPOLIECCOB U
SIBIICHUM TIPU PELLEHUH 3a/1a4, B TOM
qrcie U3 Jpyrux yueOHbIX
[IPEIMETOB;

- YMETb ONEPUPOBATH MOHATUAMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK,
rpad Ha IUIOCKOCTH; YMEHUE 331aBaTh
1 OTIHUCHIBATh rpadbl pa3IMyHbIMU
crioco0amu; UCIOIb30BaTh Ipadbl
[IpY PELICHNUN 33/]1a4;

- YMETh CBOOO/THO OIIEPUPOBATH
[OHATHSIMH: COUYETaHUE,
[epecTaHOBKa, YUCIIO COUETaHU,
YUCIIO TIEPECTAaHOBOK; OMHOM
HpioTOHA; yMeHue NpUMEHSTh
KOMOMHATOPHbIE (PaKThI U
paccyXIeHUs JUIsl pEeIleHUs 3aa4;
-YMETh ONIEPUPOBATh IOHATUSMU:
HaTypaJbHOE YUCIIO, LIEJIOE YUCIIO,
OCTaTOK 110 MOAYJIIO, PAallMOHATIBHOE

YKCIJIO, UPPALIMOHAIILHOE YUCIIO,




MHO)KECTBA HaTypaJbHbIX, IIENbIX,
PAlMOHANIBHBIX, ICHCTBUTEIBHBIX
YHCell; YMEHUE HCIIOIb30BaTh
NpPU3HAKH JETMMOCTH, HAaUMEHBITHNA
OOIIMIA AeTUTENb U HAaUMEHbIIIee
oO11ee KpaTHoe,

- YMETh CBOOOTHO OIIEPUPOBATH
MOHATUSIMH: CTEIICHD C LIEIBIM
MoKa3aTeneM, KOPeHb HaTypajbHOM
CTETICHH, CTETIEHb C PAIOHAJILHBIM
[OKa3aTeseM, CTETIEHb C

e CTBUTEIILHBIM (BEIIICCTBEHHBIM )
MoKasaresieM, Jorapudm Jrcia,
CHHYC, KOCHHYC M TaHT€HC
[TPOM3BOJILHOTO YHCIIA;

- YMETh OIEPUPOBATH MOHATHIMHU:
TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa ypaBHEHUH 1
HEpPaBEHCTB, PABHOCHIBHOCTD
YpPaBHEHUI, HEPAaBEHCTB U CUCTEM,
panroHaIbHBIE, HPPAlOHAILHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUECKUE YPaBHEHHS,
HEpaBEHCTBA U CUCTEMBI; YMEHHE
pelaTh ypaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C TIOMOUIbIO Pa3IMUHBIX
[IPUEMOB; pelaTh ypaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C
mapaMeTpoM; IPUMEHSTh YPaBHEHHUS,
HEPaBEHCTBA, X CHCTEMBI JIJIS
pEIIeHHsI MAaTeMAaTHIECKUX 3a/1a4 U
3ajiay U3 pa3IMUHBIX 00JacTell HayKu
1 peaJIbHOM KHU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBATH
MOHATUSAMHU: rpaduK QYHKIINH,
oOpaTHas QyHKITUS, KOMIIO3HIIUS
byHKIUH, TUHEeHas QyHKIMS,
KBapaTUIHAs (PYHKIINS, CTEIICHHAS
(OYHKIIHS C IIEJTBIM TTOKa3aTeieM,
TpUroHOMeTpHudeckue GpyHKuny,
0OpaTHBIE TPUTOHOMETPUYECKHE
(byHKINY, TOKa3aTeNbHas U
iorapugmuyueckas pyHKIUN; YMEHHUE

CTPOUTH TpapuKu PYHKIHH,




BBINOJIHATH PEOOPa30BaHMS
rpadgukoB QyHKIHI;

YMEHHUE HCII0JIb30BaTh rpauku
(yHKUMH 17151 U3y4YEHUs POLIECCOB U
3aBHCUMOCTEH MpHU pELICHUH 3a/1a4
13 ApYruX y4eOHBIX MPEAMETOB U U3
[peaNbHON JKU3HU; BBIPAKATH
(hopMyJIaMy 3aBHCUMOCTH MEKITY
BEIMYMHAMU;

yMEHHE CBOOOZHO OIIEpUPOBATh
[OHATUSAMH: YETHOCTb (DYHKIIUH,
[epUOMYHOCTD (DYHKIIMH,
OrpaHUYEHHOCTh (DYHKIIUHY,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(GyHKIMHY, HanOoJIbIIEE U
HaMMEHBIIIEe 3HAYCHUST PYHKIUU HA
MIPOMEKYTKE; YMEHHUE MPOBOIUTH
pccieioBaHue QYHKIMH;

YMEHHE HCII0JIb30BaTh CBOICTBA U
rpaduky QYHKIMIA U1 pelieHus
YpaBHEHHI, HEpaBEHCTB U 337134 C
mapamMeTpamu; U300pakaTh Ha
KOOPJAWHATHOW INIOCKOCTH
MHO>KECTBA PEIICHUN YPABHEHUMH,
HEPAaBEHCTB U UX CHCTEM;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMMU: [TOCIIEI0BATEIbHOCTb,
apuMeTHyecKas Mporpeccus,
reoMeTpHuecKas porpeccus,
0EeCKOHEYHO yObIBaroIast
reoMeTpuyecKas Iporpeccus; yMeHue
3aJ1aBaTh MOCJIEI0BATEIILHOCTH, B TOM
YHCIIE C TIOMOIIBIO0 PEKYPPEHTHBIX
topmyu;

- YMETh OIEPUPOBATH MOHATHAMU:
HEMPEPbIBHOCTD (DYHKINH,
ACUMIITOTHI rpaduka GyHKINH,
repBasi ¥ BTOpast POU3BOTHAS
(yHKIINH, TEOMETPUIECKUNA U
(bu3nyeCKUil CMBICI IPOU3BOIHOM,
repBooOpasHasi, ONpeaeICHHBIN
MHTErpai; yMEHUE HaXOIUTh
ACUMIITOTHI rpaduka GyHKINY;
YMEHHE BBIYHCIISATH IPOU3BOIHbIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U

KOMITO3UIIUH (PYHKIUH, HAXOIUTh




YpaBHEHHE KacaTeIbHOU K TpaduKy
byHKINH,

YMEHHUE HCII0JIb30BaTh MPOU3BOIHYIO
ISt MccieToBaHust (DYHKIHHA, 1S
HAXO0XICHUS HAWTYYIIErO PEIICHUS B
[IPUKJTATHBIX, B TOM YHCIIC
COIMATTbHO-9KOHOMHYECKUX H
(bU3HYECKUX 3a1a4ax, s
OTIpEIeIICHUs] CKOPOCTH U YCKOPEHUS;
HaXOJIUTh IJIOIMIAIA U 00BEMBI PUTYP
C IIOMOIIbIO MHTETPAJIa; IPUBOIUTH
[PUMEPbI MATEMAaTHYECKOTO
MOJICTTUPOBAHUS C TIOMOIIBIO

i hepeHIaTEHBIX YpaBHEHUH;

- YMETh ONIEPUPOBATH MOHATHSIMHU:
KOMIUICKCHOE YHCIIO, COTIPSKEHHBIC
KOMIUICKCHBIC YHCIIa, MOAYIIh H
APTYMEHT KOMIUIEKCHOTO YHCJIa,
(bopMa 3armcu KOMIUICKCHBIX YHCElT
(reoMeTpuvecKas,
TPUTOHOMETPHYECKAs U
asireOpanyveckast); yMeTb
[TPOU3BOIUTH APU(PMETUICCKHEC
ITEHCTBUS C KOMIUICKCHBIMH YUCIIAMU;
[TPUBOJIUTH TIPUMEPHI UCTIOTH30BAHUS
KOMIUIEKCHBIX UHCET;

- YMETHh CBOOOJTHO ONIEPUPOBATH
MOHATUSIMH: CPETHEE
apudmeTnyeckoe, MeANaHa,
Han0oJIbIlIee Y HAUMEHbIIIEe
BHAYCHUS, pa3Max, TUCTIEPCHS,
CTaH/IaPTHOE OTKJIOHCHHE IS
OTIMCAHUS YUCIIOBBIX JIAHHBIX;
YMEHHE UCCIIeI0BATh CTATUCTUYECKUE
TaHHBIC, B TOM YHCIIE C TPUMEHEHHEM
rpadUyecKuX METOI0B U
PIIEKTPOHHBIX CPEICTB; rpaduuecku
MCCIICIOBATh COBMECTHBIC
HAOJIOJICHUS C TIOMOIIBIO THarpaMm
[PACCEMBAHMS U JINHEWHON PETPECCUU;
- YMETh HaXOJIUTh BEPOSATHOCTH
COOBITHIA C UCTIOJIB30BAaHUEM
rpaUuecKuX METO/I0B; IPUMEHSITh
TSt penieHus 3a1a4 popmyIsl
CITIOKCHHS 1 YMHOKEHUS

BEPOSTHOCTEH, (OPMYITY TOTHOM




BepoATHOCTH, (hopmyiny bepryiu,
KOMOWHATOPHBIC (DaKThI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITHIT; yMEHHUE ONIEPUPOBATD
MOHSITHSIMH: CITydaiiHasl BEJIMYUHA,
[pacrpeieIeHHe BEPOSITHOCTEN,
MaTeMaTH4eCcKoe 0XKHIaHHE,
ITACTIEPCHs U CTAaHIApPTHOE
OTKJIOHCHHUE CITy4YaiHOUW BEJIMYUHBI,
(byHKIIUHN pacnpeesieHus U
[JIOTHOCTU PAaBHOMEPHOTO,
[MOKA3aTeIbHOI0 U HOPMAJILHOTO
[pacrpeIeICHUN; YMEHUE
MCII0JIH30BaTh CBOMCTBA U3yUYEHHBIX
pactpeieNieHui JUIsl pelieHus 3a/1a4;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH
OOJIBIINX YHCEN, METOJIBI
BHEIOOPOYHBIX HCCIIEIOBAHUN; YMEHUE
[IPUBOIUTH MPUMEPHI TPOSBICHUS
3aKOHA OOJBIINX YKCENT B IPUPOIHBIX
11 OOIIIECTBEHHBIX SIBIICHUSX;

- yM€Tb CBOOO/IHO OTIEpUPOBATH
MOHITHSIMH: TOYKA, TIpsiMasi,
[JIOCKOCTh, IIPOCTPAHCTBO, OTPE30K,
UTyd, TUIOCKUM yTOJI, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN yTOI,
[epeCceKaroIINecs], MapaiebHbIE U
CKpEIIUBAIOIINECs PSIMbIE,
MapauieTbHOCTh U
MEPIICHIUKYJISIPHOCTD TIPSIMBIX H
[IOCKOCTEH, YTOJI MKy TIPSIMBIMH,
YTOJT MEXTY TIPSIMOM M TUIOCKOCTBIO,
YTOJT MEXTY TIIIOCKOCTSIMHU; YMEHHUE
MCIIOJIb30BATh MIPU PEIICHUH 3a7a4
M3Y4eHHBIE (PAKThI U TEOPEMBI
[TAHUMETPHUH; YMEHUE OIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHUE OTIEpUPOBATh
MMOHSATHSIMH: MHOTOT'PaHHUK, CCUCHUE
MHOTOTPaHHUKA, PABUIHHBIN
MHOTOTPaHHUK, TIPU3Ma, TUPAMHU/IA,
(burypa 1 moBepXHOCTb BpaIlICHHUS,
[WIHH]IP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHYyCa U IMIMHJpA, TapaslieIbHbIe

OCH WJIM OCHOBAHUIO, CEYEHUE 11apa,




[JIOCKOCTB, Kacarolasicst cepsl,
[WUINHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOIOI'paHHUKa,
1300pakaTh MHOTOTPAHHUKH,
(bUTyphI ¥ TOBEPXHOCTH BpaILCHUS,
X CEUEHUS], B TOM YHCIIE C TIOMOIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE
[I[PUMEHATH CBOWCTBA
reoMeTpuuecKux Quryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATh
OIpesieNeHns 3ydaeMbIX Quryp,
BbI/IBUI'ATh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEOMETPUIECKUX PUryp,
00OCHOBBIBATh HITH OIIPOBEPIaTh UX;
YMEHHE TIPOBOJMTD KIacCU(UKAITUIO
(buryp 1o pa3IUYHBIM PU3HAKAM,
BBITTOJIHATH HEOOXOMMBIE
ITOTIOJIHUTEIIBHbBIE TIOCTPOCHUS;

- YMETb CBOOOHO OIEPUPOBAThH
[OHATUSAMMU: IJI0IIAL (PUTYPBI,
00BeM GUrypsl, BeIMYMHA YA,
[pacCcTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSTHHE MEXIY TPSIMBIMH,
[PACCTOSTHHE MEXIY TUIOCKOCTSIMH,
rIo1aas chepsl, MI0ma b
[MOBEPXHOCTU MUPAMM/IbI, IPU3MBI,
KOHYyca, HMINHApA, 00beM KyOa,
[PSIMOYTOJIBHOTO Mapajulesenumnesna,
[TUpaMU/Ibl, TPU3MBI, IWIMHApA,
KOHYycCa, [I1apa; yMEHHE HaXOJIUTh
OTHOIIEHHE 00bEMOB MOJOOHBIX
uryp;

- YMETh CBOOOTHO OTIEPHPOBATH
MOHATUSMU: IBH)KEHUE,
MapajieNIbHbIA IepeHOC, CHMMETPHS
Ha IJIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, TpeoOpa3oBaHue Moaoous,
0100HbIE PUTYPBI; YMEHUE
[pacro3HaBaTh paBHBIC U MTOAO0HBIE
(burypsl, B TOM 4HcCi€ B IPUPOJIE,
MCKYCCTBE, apXUTEKTYPE; YMEHUE
MCTI0JIb30BaTh T€OMETPUYECKHE
OTHOILICHHSI, HAXOIUTh
reOMETPHUCCKUE BETMUMHBI (JIUTMHA,
YTOJI, TUIOIIA/lb, 00BEM) IIPH




[PEIICHUH 3a71a4 U3 JPYTUX YIeOHBIX
[IPEAMETOB M U3 PEATbHOM KU3HU;

- yMeTb CBOOO/IHO OTIEpUPOBATH
MMOHSATUSMHU: MPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOpPOB, TPOU3BECHUE BEKTOpA Ha
UHCIIO, PA3JI0KEHUE BEKTOpa 1O
0a3ucy, CKaJIsIPHOE MTPOU3BEICHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH; YMCHHE
MCITOJIH30BaTh BEKTOPHBIN 1
KOOPJAMHATHBIA METO/ JIJISl PEIICHUS
FCOMETPUUYECKUX 3aJ1a4 U 3a71a4
IPYTUX Y4EeOHBIX TIPEIMETOB;
OTIEpUPOBATH MOHATUAMU: MATPULIA
2x2 u 3x3, onpeaenuTens MaTpHUIbI,
FCOMETPUUYECKHI CMBICTT
OTIPEICTTUTES;

- YMETh MOJIEIMPOBATh PealibHbIC
CUTYalllU Ha SI3bIKE MAaTEeMaTUKH;
COCTaBJISITh BHIPAKCHUSI, YPaBHEHUS,
HEpPaBEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 3aJ1a4yH, UCCIIEIOBAThH
[MOCTPOEHHBIE MOJIETTH C
MCIIONIF30BAaHUEM arrapara anreopsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN
[pe3yJbTaT; CTPOUTh MaTEMAaTUUECKUE
MOJEIIN C TOMOILIBIO TEOMETPUUECKUX
MOHSATUI U BETUYHH, peliaTh
CBSI3aHHBIE C HUMU TTPAKTUYECKUE
3a/1aui; COCTABIISITH BEPOSITHOCTHYIO
MOJICNIb U MHTEPIPETHPOBATH
[MOJTyYEHHBIN pe3yJIbTaT; pelaThb
[PUKJIAHBIC 3314l CPEACTBAMU
MaTEeMaTHUYECKOr0 aHallM3a, B TOM
UICIIE COIUAIbHO-PKOHOMHUYECKOTO U
(hM3UIECKOTO XapaKTepa;

- YMEHHUE BBIOUPATH TOIXO SN
METO/I JIJISl PEIICHUS 3a1a4H,
MOHMMAaHUE 3HAYMMOCTH MaTeMaTHKH
B M3yYEHUU MTPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U
SIBJICHH; YMEHHE pacliO3HaBaTh
[IPOSIBJICHUE 3aKOHOB MAaTEMATUKH B

MCKYCCTBC, YMCHUC ITPUBOJUTH




[pUMEphl MAaTEMaTHUECKUX OTKPBITHIA
[POCCUICKON Y MHPOBOM
MaTeMaTHYeCKON HayKH

OK 02 OcyuiecTBasTh
[TOMCK, aHAJIU3 U
MHTEPIPETAIIIO
MH(pOpMaIny,
HEO0OXO0AUMOM IS
BBITTOJIHEHHMS 3344
podeccHoHaATLHOM
eATEeIbHOCTH

B  o0mactd  LEHHOCTH  HAY4YHOTO
[TO3HAHMSL:
-c(hOPMHPOBAHHOCTh ~ MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
YPOBHIO pa3BUTHS
OOLIECTBEHHOH MPAKTHKU, OCHOBAaHHOTO
Ha [MaJIore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B
[OJIMKYJITYPHOM MHPE;

- COBEpIICHCTBOBAHUE

- BIaACTh HaBbIKaMH

[TUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATDH

- CO3[aBaTb TEKCThI
dbopMaTtax ¢  y4eTom

B pa3IU4HbIX

Ha3Ha4YCHUS]
MHbOpMAllMM M IIENIEBOW ayJAUTOpPUH,
BHIOMpast ONTHMAJIbHYIO
MMPCACTABJICHUA U BU3YyaJIN3alllH;
- OILICHUBATh JOCTOBEPHOCTD,
uHpopMaIuuy, ee

COOTBECTCTBUEC IIPABOBBIM W MOPAJIIBHO-

VICTUTUMHOCTD

DTUYCCKHUM HOpMam;,

- UCIIOJIb30BATh

H(pOPMAaIIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TE€XHOJIOTUH B
[peILICHUH KOTHUTHBHBIX,

KOMMYHHKATHBHBIX 1 OpraHU3alluOHHBIX|

COBPEMEHHOMY|(pYHKLIHS,
HayKH ulbyHKIHS,

YMETb OIEPUPOBATH IOHATUSAMU:

dyHKms,
[TOKa3aTcJIbHas (l)yHKI_[I/ISI, CTCIICHHA]

[parmoHaIbHAas

norapudmuyeckas
TPUTOHOMETPUYECKHE
¢dbyHknuu,  obpaTHble  (QYHKIIUH;
YMEHHE CTPOUTH TPa(UKH U3YYCHHBIX|
(b yHKIIHH, rpaduku
pu  W3yYeHUU

UCIIOJIb30BaTh
IpOLIECCOB U

SI3BIKOBOM  M[3aBUCUMOCTEM, IIPU PEIICHHM 3312y
UUTATEIbCKON KYyJbTYypbl Kak CpEJICTBA3 APYIUX YYEOHBIX IPEIMETOB H
B3aUMOJCUCTBUS MEXIy JIOJBMH H3aJad U3 peajlbHOU KU3HU; BbIPAKATH

[TO3HAHMS MUDPA; (dopMysilaMu  3aBUCUMOCTH  MEXKIY
- OCO3HaHME€ LIEHHOCTH  Hay4YHOHBEINYMHAMY,

NEATEIIBHOCTH, TOTOBHOCTb- YMETh OIEPUPOBATh IMOHATHAMMU:
OCYILIECTBIIATh IIPOEKTHYIO U[TOXKECTBO, TOKJIECTBEHHOE
MICCIIEI0BATEIBCKYIO JesITeIbHOCTh{IPeoOpa3oBaHue, YpaBHEHHE,
VHIMBHU1yaJIbHO U B IPYIIIIE. HEPaBEHCTBO, CHCTEMa YPaBHEHHU U
OBnaneHue YHUBEPCAIbHBIMUHEPABEHCTB, PaBHOCUIIBHOCTH)|
y4eOHBIMU IIO3HABATEJIbHBIMUAYPABHEHUM, HEPaBEHCTB M CHUCTEM,
NEHCTBUSMMU: pallMOHAIbHBIE,  UPPALMOHAJIbHEIE,
B) paboTa ¢ MHpOpMaLueil: [MOKa3aTeIIbHBIC, CTCIICHHBIE,

HoJy4YeHusApIorapupMudeckue,
MHbOpMAllMM M3 HMCTOYHUKOB Pa3HBIX[TPUTOHOMETPUYECKUE

ypaBHEHHS,

HCPAaBCHCTBA HW  CUCTCMbI; YMCTDh,

[IOMCK, aHaJIW3, CHUCTEMAaTU3alMI0 HpenlaTb yPAaBHEHUs, HEPABEHCTBA U
MHTEPIIPETALNIO MH(OPMALIMUICUCTEMBl C TOMOUIBIO Pa3INYHbBIX|
[Pa3JINYHBIX BHJIOB " bopM[IpreMOB; pewiaTth ypaBHEHUS,
[pEACTABICHUS; HEPaBEHCTBA u CHCTEMBI v

mapaMeTpoM; MPUMEHSTh YpaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI  JUIA
pelIeHUsT MaTeMaTUYeCKHX 3ajad U

dhopMyBagad U3 pa3TUYHBIX o0NacTel HaAyKH

1 peajbHOU KU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH

MOHSTUSIMH: JBUKEHHE,
[apajulebHBI MEePeHOC, CUMMETpPHS]

Ha IIJIOCKOCTH W B IIPOCTPAaHCTBE,

CPEICTBAMOBOPOT, MpeoOdpa3oBaHue MOAOOUS,

burypsr;
[pPaCllO3HAaBaTh paBHbIE M IOAOOHBIC

0 100HBIE YMETH|

(burypel, B TOM 4YHCIE€ B MPHUPOIE,

MCKYCCTBE,  apXUTEKType;  YMETH




Bajad ¢ coOiroJieHneM TpeOoBaHUU
PPrOHOMUKH, TEXHUKH O€30MacHOCTH,
CUTHEHBI, pecypcocOepexeHus,

[IPABOBBIX M OSTHYCCKUX HOPM, HOPM
MH()OPMAIIMOHHON 0E30MaCHOCTH;
- BJIAJICTb HABBbIKAMH PACIIO3HABAHUA U

3T uHopManuy,
H(pOPMAIIMOHHOM 6e3omacHoOCTH
ITMYHOCTH

MCTIOJTb30BaTh TeOMETPHYCCKUE]
OTHOIIICHMUS, HAXOJIUTH
rCOMETPHUCCKUE BEJIMYMHBI (JUTMHA,
yTOJI, TUIOIIA/1b, 00bEM) TP PELICHUH
3ajad U3 IPYTUX YUeOHBIX IPEIMETOB

1 U3 peaIbHOM KU3HU

OK 03 ILtanupoBats u
pean30BHIBAThH
COOCTBEHHOE
rpodeccHnoHabHOE U
ITHIHOCTHOE Pa3BUTHE.

B oOnactm 1yXOBHO-HPAaBCTBEHHOT'O
BOCITUTAHUSL:

-- chopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STHYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTH OLICHUBAaTh CUTYAIUIO U]
[IPUHNMATh

OCO3HAaHHBIC peuicHus,

OPHUEHTHUPYSChH Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
BKJIaJa B

[IOCTPOEHHE YCTOMYMBOIO OyAyILEro;

- OCO3HaHUE JIMYHOIO
- OTBETCTBEHHOE OTHOIIEHUE K CBOMM
poruTensiM U (WIM) JPYTUM YiIeHaMm
CEMbH, CO3JaHHMIO CEMbHM Ha OCHOBE

OCO3HAHHOTO  IPUHATHS  LIEHHOCTEH
CEMEUHON JKM3HH B COOTBETCTBUH C

TpaguuusMu HapoaoB Poccuu;

OBJ'IaI[eHI/Ie YHUBCPCAIIbHBIMHY
IPETYJIATHBHBIMU HeﬁCTBHHMﬂl

a) CaMOOpraHu3anus:

- CaMOCTOSATCIIbHO OCYHICCTBJIATDH
ITO3HABATCIbHYIO JACATCIIBHOCTD,
BbISABJIATH HpO6J’I€MBI, CTaBHUTb n

(bopMynupoBaTh COOCTBEHHbBIE 33/la4M B
00pa3oBaTeNbHON  JEATENIBHOCTH U
PKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIBHO COCTaBJIATH ILIaH
pemieHust  OpoOJeMbl € y4eToM
MMEIOIUXCS  PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOUYTECHHUI;

- 1aBaTh OLICHKY HOBBIM CUTYyalUsIM;
CIIOCOOCTBOBaTh  (POPMHUPOBAHUIO |
[IPOSIBJIEHUIO IIUPOKOW OHPYIULHHA B
pa3HBIX OO0JIACTSIX 3HAHUM, MOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTENbHBI U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

YMETh OIEPUPOBATH MOHATHAMHU:
pallMOHAIBHBIE,  MPPAlOHAIBHEIE,
[OKa3aTeIbHbIE, CTETICHHBIE,
lorapupmMuIecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUA U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATH IIOHATHUAMU:
MHOTOTPaHHHK, CCUCHHUE
MHOTOTpaHHHKa, KyO,
Mapasuieenure, mpu3Ma, upaMmuia,

¢durypa ¥ TOBEPXHOCTh BpaIICHUS,

[WIMHIP, KOHyc, map, cdepa,
CEUCHHUS burypsr BpalICHUs,
[UIOCKOCTh,  Kacaromasics  cdepsl,
[WITHH/IpA, KOHYCa, TUTOIIA/TH)
[MOBEPXHOCTH MHUPAMUJIBI, TPHU3MBI,

KOHYyca, [MIJIUHAPA, MJI0Maab chepsl,
00BEM KyOa, MPSIMOYTOJIBHOTO|
Mapajienenunesaa, MUPAMHU/IBI,
PU3MBI, LUJIUHIPA, KOHYCa, IIapa;
YMEHHE U300pakaTb MHOTOTPAHHHKH

14 IOBEPXHOCTHU BpaliucHus, HX

CEYEHHUs] OT PYKH, C TMOMOIIbIO
YEPTEHKHBIX WHCTPYMEHTOB 151
PIEKTPOHHBIX CPEACTB; YMETH
[pacro3HaBaTh CHUMMETPHIO B
[POCTPAHCTBE; YMETh PACIO3HABATH

[TPaBUJIbHBIE MHOTOTPAHHUKH;
- YMETh ONEPUPOBATH MOHATHUAMM:
[IPSMOYTOJIbHAsl CUCTEMA KOOPJMHAT,

KOOpIUHATBHI TOYKH, BEKTOD,
KOOpJIMHATBl ~ BEKTOpa, CKaJspPHOE
[IPOU3BENICHUE, yroi MEXY|
BEKTOPAMH, cymMMma BEKTOPOB,

[MPONU3BCACHUC BCKTOpa Ha YHUCIIO,
HAXOAUTh C IIOMOMIIBIO H3YYCHHBIX]

dbopMysl  KOOpIMHATBl  CEPEIUHBI




MCIIOJIb30BaTh MpUEMBl pediiekcun as
OLICHKH CHUTyallud, BbIOOpa BEpPHOTO
[pEIICHUS;
YMETb

OLICHUBATh  PUCKH W
CBOEBPEMEHHO NMPUHUMATh PEHICHUS IO
X CHUKECHUIO;

B) SMOIIMOHAIbHBIN WUHTEJUIEKT,
[pearnoIararomuii COpMUPOBAHHOCTH:
BHYTPEHHEH MOTHBAIMU, BKJIIOYAIONIEH
CTpEMJICHHE K JOCTHXKEHUIO IIeNd M|
ycrexy,

YMEHUEC HeﬁCTBOBaTB, HCXO0Os M3 CBOHUX

OIITUMHU3M, HWHHIHWATHBHOCTD,

BO3MOXKHOCTCIH;
- SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTH
IIOHUMAThb OMOIIMOHAJIBHOC COCTOSHUC

pYyTrux, Y4YUTBIBaTh €ero npy
OCYIIECTBICHUHU KOMMYHHKAIUH,
CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIHOYAKOIINX
CII0COOHOCTD BbBICTPAUBATb OTHOIICHUA C

0Tpe3Ka, pacCTOSHUE MEXIy IBYMs
TOYKaAMHU

KOMMYHUKATHBHBIMH JICHCTBUSMU:

0) COBMECTHasl AEATEIbHOCTD:

MIOHUMATh UCIIOJIb30BAaTh
[IperMyLIECTBA KOMaHIHOU
MHIMBUYalbHOM padoThI,

u
n

- IpUHUMATh  LEIM  COBMECTHOH
NEesTeNIbHOCTH,  OpraHU30BBIBATH U
KOOpIUHUPOBAaTh  JEMCTBUS 1O €€
NTOCTHKEHUIO: COCTaBJISITh J1aH

ENCTBHN, paclpeaeaTh POJIU C yYETOM

MHEHUI Y4aCTHUKOB 00CyX/1aTh
[pe3yIbTaThl COBMECTHON PabOTHI;
- KOOPIAMHUPOBATH U BBIIOJIHATH PaOOTY]|

B YCIIOBUSAX PEaJIbHOIO, BUPTYaJIbHOIO U

pyruMu JIIOJIbMU, 3a00TUTHCS,

[pOSABIIATh HMHTEPEC U  pa3pelaTh

KOH(DITMKTHI
OK 04 PaGoraTs B TOTOBHOCTB K CaMOpa3BUTHIO,- YMETh OINEPUPOBATh IMOHATHIMMU:
[KOJUIEKTHBE U KOMAaH/IE,  [CAMOCTOSTEIBHOCTH W[CIly4allHbIii ONBIT W  CIy4yalHOE
B HEKTUBHO CaMOOIIPEENICHHUIO; COOBITHE, BEPOSITHOCTH CIY4YaiHOTO
B3aMMOJIEIICTBOBATH C -OBJIaICHHE HaBbIKaMU y4eOHO-|COOBITHS; YMETb BBIYHCIIATH
KOJJIEraMH, PYKOBOACTBOM,MCCIIEOBATEILCKON,  NMPOEKTHOM  H[BEPOSATHOCTh C  HCIOJIB30BaHHEM
KJIMEHTaMHU. COLIMAJIbHON JIeSITENIbHOCTH; rpaUyecKux METO/OB; TPUMEHSTH)

OBnageHue YHUBEPCATbHBIMU[DOPMYJIBI CIOXKEHUS W YMHOXCHUS]

BEPOSITHOCTEH, KOMOWHATOPHEIE
(bakTel U (QOpPMYNBI NPH pEIICHUH
3ajay;  OIICHHUBATh
peaIbHBIX COOBITHUIH; 3HAKOMCTBO CO

CJ'Iy‘-IaI\/'IHBIMI/I BCIIMYMHAMHU, YMCHUC

BCPOATHOCTH

[IPUBOJAUTH IPUMEPHI  IMPOSBIECHUS
3aKOHa OOJIBLINX YUCEI B MPUPOIHBIX|
11 OOIIIECTBEHHBIX SIBJICHUSX;

ONEPUPOBATH

C

yMeTh  CBOOOIHO

[TOHATUSAMU: CTCIICHb 1CJIBIM

[IOKa3aTeleM, KOPEHb HaTypaJlbHOMH
CTEIIEHH, CTENEHb C PAalMOHAIbHBIM
v

[TOKa3aTCICM, CTCIICHDb

EeMCTBUTENIbHBIM  (BEILIECTBEHHBIM )

KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

MmokazaTesneMm,  Jiorapudm — dmcha,




- OCYHICCTBJIIATH IIO3UTHUBHOC
CTPATCTUYCCKOC
[PA3JIMIHBIX

TBOPYCCTBO

MOBE/ICHUE B
CUTyalUsX, TMPOSBIATH
U BOOOpakeHHE, OBITh
MHUITAATABHBIM.
OBnanenue YHUBEPCAIbHBIMH
PETYJISITUBHBIMU JCHCTBUSMH:

) IpUHATHE Ce0sl U APYTUX JIIOJICH:

- [PUHUMATD U apryMEHTBI
NPYTUX JI0JICH TpU aHallu3€e pe3yIbTaToB

JICATCIIBHOCTH,

MOTHBBEI

- NpU3HABaThb CBOE IIPaBO U MPaBO)
IPYTUX JIIOJICH HA OIINOKY;

- pa3BUBATh CIOCOOHOCTH TOHUMATh MUP)
C MO3ULIMU JPYTrOro 4eJoBeKa

CHHYC,  KOCHHYC ¥  TaHTEHC
[POM3BOJIEHOTO YUCIIA,

- yMeTb CBOOOJHO OIEPHPOBATH
MMOHSATUSMH: rpadux  QyHKIIUH,
oOpatHast  (QyHKIUS, KOMIIO3UIUS]
¢byHkuui, — auHEeWHas — QyHKIW,
KBagpaTU4Hasi (YHKLUS, CTeIeHHas]
(GyHKIMS C LEJIBIM  IOKa3aTelieM,
TPUTOHOMETPUYECKUE GyHKIHIH,
0OpaTHbIE TPUTOHOMETPUYECKHUE
byHKIIH, HOKa3aTeIbHast 71
imorapudmudeckas (QyHKIHUHA, YMETH
CTPOUTH rpaduku GyHKIUH,
BBITOJIHATh npeoOpazoBaHus]
rpaduKoB GyHKIHIA;

- YMETh HCIIOJIb30BaTh Tpaduku

(GyHKIUI U1 U3y4YEHUS MPOLIECCOB U
3aBHCHUMOCTEN IIpU PELICHUH 33134 U3
PYyTUX y4eOHbIX NPEAMETOB U U3

peaanoﬁ KHN3HU, BbIPaXXaTb
(I)OpMy.]IaMI/I 3aBUCUMOCTH  MCIKAY|
BCIIMYHNHAMU,

- CBOOOTHO OTIEpUPOBATH MOHATHUSIMH:
YEeTHOCTh (PYHKIIMH, TEPHOIMIHOCTH)
(yHKIUH, OTPaHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
byHKIUY, HauOosbIIee
HalMEHblIIee 3HaueHUs (QYHKIUHU Ha|
yMETb  IMPOBOJIUTH|

u

[IPOMEKYTKE;
pccieoBaHue QyHKINN;

- YMETh HCIIOJIb30BATh CBOMCTBA H
rpaduku  QYHKIUHA IS pelIeHUs]
YPaBHEHU, HEPAaBEHCTB M 3a1ady C
[apaMeTpamu; n300paxkaThb
KOOPIMHATHOM INIOCKOCTH MHOKECTBA)
[pELICHUN ypaBHEHUH, HEPABEHCTB U
X CUCTEM

HAa|

OK 05 OcyiiecTBasiTh
YCTHYFO W TICBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCYJAPCTBEHHOM SI3BIKE C
Y4ETOM OCOOCHHOCTEN
COLIMAJIEHOTO U
KyJIbTYPHOTO KOHTEKCTA.

B 001acTH 3CTETHUECKOTO BOCIIUTAHUSL:
- ICTETHYECKOE OTHOIICHHE K MHUpY,
BKJIOYasi 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOr0  TBOPYECTBA,  CIOPTa,
TpyJa U OOIIEeCTBEHHBIX OTHOIICHUI;

- CHOCOOHOCTh BOCTIPHHHMATH|
[PA3JIMYHBIC BUJbI UCKYCCTBA, TpaJullNH

1 TBOPYECTBO CBOETO U JPYTUX HAPOOB,

- YMETh OIEpUPOBATH IOHATUIMU:
cpenHee apupMeTHUYECKoe, MeIHnaHa,
HanOOJIbIIIEE

n HaANMCHBIIICC

3HAYCHUS, pa3Mmax, JUCTIEPCHS,

CTAHJAPTHOC OTKJIIOHCHHUC YHCIOBOTIO|

Habopa; yMEHHE U3BJIEKATD,
MHTEPIPETHPOBAaTh  HH(OpMAIHIO,
[peJCTaBICHHYI0 B Ta0iuuax, Haj
TarpaMmax, rpadukax,




OLYIIAaTh 3MOLMOHAIBLHOE BO3JECHCTBUE
ICKYCCTBa;

- yOeXIEeHHOCTh B 3HAYUMOCTH JUIs
ITMYHOCTH U O0I1IECTBA OTEYECTBEHHOI'O U
MHUPOBOI'O  HCKYCCTBA,  ATHUYECKHUX|
KyJIbTYPHBIX TpajgULIMA U HApOJHOIO
TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBLIPAXKCHUIO B

[PA3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUC
IIPOABJIATD Ka4dycCTBa TBOpquKOfI
VIMYHOCTH,

OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMH

KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) oO1eHue:

- OCYIIECTBIISITH KOMMYHHUKAITUH BO BCEX
cepax KHU3HH,

- pacIio3HaBaTh HeBEPOAIBHBIC CPEICTBA
OOIIIEHMS,
COIUAITbHBIX pacro3HaBathb
[PEINOCBIIKA KOH(JIMKTHBIX CHUTYalluH|
1 CMSTYaTh KOH(IUKTHL;

IIOHUMAThb 3HAa4YCHUC

3HAKOB,

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO

OTpaKAIOIIYI0 CBOMCTBA peabHBIX|
[IPOIICCCOB M SIBJICHUM; TIPEJICTABIISTh
MH(pOpMaIMIO ¢ TTOMOIIBIO TaOJIHUIl U
uarpamm; HCCIIEI0BATh
CTATHCTUYCCKHUE TaHHBIC, B TOM YHCIIC
C IIPUMEHEHUEM rpadu4ecKux|
METOJIOB M 3JICKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH IOHATUAMM:

TOYKa, npsmas, MJIOCKOCT,
[POCTPAHCTBO, JBYTPaHHBIA Yrod,
CKpEIIHUBaOIINecs npsiMble,
[apayiebHOCTD u
[EPICHIUKYJSIPHOCTh ~ MPSIMBIX ||

[IJIOCKOCTEM, YroJl MEXIy IPSMBIMH,
YTOJI MEXIY IPSIMOM M IIOCKOCTBIO,
yTOoJ MEXIY IIJIOCKOCTSIMHU,
[PACCTOSIHUE OT TOYKM 1O IIOCKOCTH,
paccTosiHue MEXIY IPSIMBIMU,
[PaCCTOSTHUE MEXKIY MJIOCKOCTSMU;

- YMETb HCIIOJIb30BaTh IIPU PELICHUH
3ajjay M3y4yeHHbIE (PAaKThl U TEOPEMb]

[IAaHUMCTPpHUHU, YMCHHUC OLCHHBATD)

TOYKY 3pEHHS C HCIOJIb30BAHHEM[PA3MEPbl OOBEKTOB OKPYXKAIOIIETO
SI3BIKOBBIX CPEJICTB Mupa
OK 06 ITposiBnsaTh - OCO3HaHHE 00yYaroImuMHCs- YMETh OIIepUPOBATh MOHATUAMU:
IpaX1aHCKO- [pOCCHICKON IPaXIaHCKOUIPSIMOYTOJIbHAS CUCTEMA KOOPINHAT,
MaTPUOTHYECKYIO MEHTUYHOCTH; KOOpAMHATBI TOYKH, BEKTOP,
MO3ULHIO, - LIeJICHAIIPaBJIEHHOE Pa3BUTHEKOOPANHATHI BEKTOPA, CKAJISIPHOE
IIEMOHCTPUPOBATh BHYTPEHHEH MO3UIMH JINYHOCTU HAIPOU3BEJIECHUE, YTOI MEXKIY

0CO3HAHHOE TOBEACHNE HA
OCHOBC Tpa)lI/IHI/IOHHBIX
00IIIEUEI0BEYECKUX
[IEHHOCTEH, MPUMEHSTh
CTaHIapThHI
QHTHKOPPYIIIHOHHOTO
HATIPaBIICHUS

OCHOBC AYXOBHO-HPAaBCTBCHHBIX
[IEHHOCTEHN HapOJ0B Poccuiickoif
Denepanuu, HUCTOPUYECKHUX Hu

HAI[MOHATEHO-KYJIBTYPHBIX
(OpMUPOBaHHE  CHCTEMBI

TpaauLIMi,
3HAUYNMBIX|
IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOTO MHMPOBO33PEHUS,
[MPaBOCO3HAHMS, 9KOJIOTHYCCKON
KyJbTYpPBI, CHOCOOHOCTH CTaBUTH IEJTH U
CTPOUTH KU3HEHHBIC TIJIAHBI;

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX]
[paB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
1 IPABOTIOPSI/IKA;
- MIPUHSTHE TPaJULIMOHHBIX

HAIIMOHAIHLHBIX, 00II[eUeI0BEYECKUX|

BEKTOpPAMH, CyMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOPA HA YUCIIO;
HAaXOIUTh C MOMOUIbIO U3YUYEHHBIX
(bopMyI1 KOOPAMHATHI CEPEAUHBI
0Tpe3Ka, pacCTOSTHUE MEXKTY IBYMS
TOYKaMU;

-yMeTb BBIOMPATh MOAXOIAIINN
M3Y4YEeHHBIN METO JUIsl peIIeHUs
3aJjauu, paclio3HaBaTh
MaTemaThueckue (hakThl U
MaTeMaTH4ecKue MOJIEH B
[IPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHUE
[IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUI
[POCCUIICKON U MUPOBOM

MaTeMaTUYECKON HAyKH.




TYMaHUCTHYECKUX W JIEMOKPATHUYECKHX
IIEHHOCTEH;

- TOTOBHOCTH IMIPOTHUBOCTOSITH HJICOJIOTHH
PKCTpEMHU3Ma,
KceHohoouu,

HannyMoHaInu3Ma,
JUCKPUMHHALIUA 110
COLIMAJIBHBIM, PCIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJIbHBIM IIPU3HAKAM;

T'OTOBHOCTbH BCCTH COBMCCTHYIO
JICATCIIBHOCTD HHTEPECAX]
PAXKIAHCKOI'O O6H.I€CTBa, Y4aCTBOBATh B
CaMOYyIIpaBJICHUU

00111600pa30BaTeIbHON OpraHU3aAINH

B

B
H
JICTCKO-IOHOIICCKUX OPraHu3aluniax;

YMEHHE  B3aWMOJICHICTBOBATH

COITMaJIbHBIMH HHCTUTyTaMHU

COOTBCTCTBHU C

=

uX  (QYHKIHSIMH
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOH
BOJIOHTEPCKON AESITENbHOCTH;
[MaTPUOTHYECKOTO BOCIIUTAHUS:
c(OpPMUPOBAHHOCTh  POCCUHCKOM

Ipa)/1aHCKON UJCHTUYHOCTH,
[aTpUOTH3MA,
Hapozy,

repen PonuHoi, ropaocTu 3a CBOM Kpaw,

YBAKEHHUS K CBOEMY

YyBCTBA  OTBETCTBEHHOCTH
cBor0 PonuHy, CBOW SI3BIK M KYyJBTYDY,
[TpoLuIoe HacToslIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;
LEHHOCTHOE OTHOILIEHNE

u

K|

roCyJapCTBECHHBIM CHMBOJIaM,

MICTOPUYECKOMY " IIPUPOTHOMY]

HACJICAWIO, IMaMATHUKaM, TpaJulusam

HaponoB Poccum, noctuxkenusim Poccun
B HayKe, HCKYCCTBE, cropre,
TEXHOJIOTUSIX U TPYJIE;

- uaeiiHas Y6C)K,Z[CHHOCTL, T'OTOBHOCTD K]

ciy>)keHuto W 3ammre  OredecTBa,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;
OCBOCHHBIE oOy4aronuMucs
MEKITPEIMETHBIE TTOHSTHUS n
VHHBEpCaJIbHbIE ~ y4eOHBIE  JCHUCTBUS
(peryJiiTUBHBIE, [I03HABATENbHBIE,
KOMMYHHUKaTUBHBIE);

CIOCOOHOCTh HMX WCIIOJb30BAHUSA B

MO3HaBaTEILHOMN " COLIUAILHOH|

TOTOBHOCTbB K

[PaKTHKE,

yYMETh OMNEPUPOBATh MOHATHSIMHU:
CITyJaiHBII CIIy4aifHOE€]
COOBITHE, BEPOSITHOCTH CIYYaiHOTO
COOBITHS; yMETh
c

ONBIT H

BBIUUCIISATH
BEPOSTHOCTD MCTIOJIb30BaHUEM
rpaUyecKuX METO/OB; TMPUMEHSTH)
(OPMYJIBI CIIOKEHHUST M YMHOXCHHS
BEPOSITHOCTEM, KOMOMHATOPHBbIE
bakTel u GOpMYJIBI TPU pEIICHUY]
3ajad;  OICHMBATh  BEPOSTHOCTH|
[peaTbHBIX COOBITHII; 3HAKOMCTBO CO
CIIy4allHBIMU BEJMYMHAMH, YMCHUE]
[PUBOJIUTL TIPUMEPHI  IPOSIBICHUS]
3aKOHa OOJIBIINX YKCEI B IPUPOTHBIX]

1 06HI€CTBCHHI)IX SIBJICHUAX




CaAMOCTOSITETbHOMY  IJITAHUPOBAaHUIO H
OCYIIECTBIICHUIO y4eOHOH
NesITeJIbHOCTH, OpPTaHU3ali y4eOHOTO

COTpyAHHYECTBA C II€AAarorn4€CKuMu

paOOTHUKAMU H  CBEPCTHHKAMH, K
[y4aCTHIO B MOCTPOCHHH
HMBUAYaIbHON o0pazoBaTenbHON
TPAacKTOPHUU;

- OBJIaJICHHE HABBIKAMH Y4EOHO-
I CCIIEI0BATENILCKOM, MPOEKTHON 1
COLIMAJIBHON J1eATEILHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKPYKaroLIeh
Cpenpbl,
pecypcocOepexeHuto,

b (HEeKTHBHO JCHCTBOBATH
B Ype3BBIYAITHBIX
CUTYaIUsIX

- HC IPUHUMAThb I[CﬁCTBHSI, IIPHUHOCAIINC

BpEl OKPYKAKOUIEH Cpeae;

- YMETH IIPOTHO3UPOBATH
He6HaFOHpI/I$ITHI)IC OKOJIOTHYECCKHCE
TIOCJICACTBUA MMpCaAIIPpUHUMACMBIX]

e CTBUIMA, TPEAOTBpAIATh UX;
EITENLHOCTH]

pacuIupuTh
PKOJIOTMYECKOI HApPaBICHHOCTH;
pelieHus

OIIBIT

pa3pabaTbiBaTh
c

I1J1aH

pOOIEMBI y4EeTOM aHaJIN3a|

MMCIOIINXCs MaTCpHaIbHBIX H

HEMAaTEepUAIbHBIX PECYPCOB;

OCYIIECTBIIATh  IeJICHAIPABICHHbIN
MONCK TIEPEeHOCa CPEACTB U CHOCOOO0B
elicTBHS B TPO(ECCHOHANBHYIO CPey;
YMETh 3HAHUS

TIO3HABATCIIBHYIO MPAKTUYCCKYIO

NEPCHOCUTDH B|
n

00J1aCTH KU3HEACITEIHHOCTH,

YMETb OIEPUPOBATH IIOHATUSAMU:

(byHKIMsA, HenmpepbiBHAS —(pyHKIMS,
[IPOU3BOTHAS, nepBooOpasHas,
OIPE/IEIICHHbI  MHTErpajg;  yMETh,
HAXO0IUTh IIPONU3BOJHBIC

DJICMCHTAPHBIX q)YHKHHﬁ, HCITIOJIB3Y
CIIPAaBOYHBIC
MCCJIICIOBATh B HpOCTCfII.HHX ClIydadx

MaTCpHralbl;

(byHKINN Ha MOHOTOHHOCTb,
HaXOJIUTh HauOobIINe 51
HalMEHBIIME 3HA4YeHUs (QyHKIWIA;

CTPOUTh TIpaUKH MHOTOUJIEHOB C
MCII0JIb30BAHNEM anmaparal
MaTeMaTH4ECKOTro
[IPUMEHATD IIPOU3BOJHY IO

[PCICHUU 3a1aY4 Ha IBUKCHHUC; PCHIATD|

aHaJIn3a;
npy

[IPAKTUKO-OPUCHTHPOBAHHBIC 3ada4u

Ha HauOOJbIIME U HAWMEHBLIIHE

3HAYCHUs, Ha HAXOXJCHUE IyTH,
CKOPOCTH M YCKOPEHHUS;

- YMEThb ONEpPUPOBATh TOHSATHIMH:
ITBIDKEHUE B IPOCTPAHCTBE, NOJO0HBIE
burypsl
MICTIOJIb30BaTh OTHOILEHHE IUIONIaeH|

MOBEPXHOCTEH U 00HEMOB MOJOOHBIX

B MMPOCTPAHCTBE;

(buryp npu peuieHuu 3aaay;
- YMETb BBIUHCISATH T€OMETPUUECKUE]
BETMYUHBI (JJTHHA, YTOJ,




- npeajiaratb HOBBIC ITPOCKTHI,
OLCHUBATh HMACH C IIO3UWIIMKU HOBU3HBI,
OPUT'MHAJIbHOCTH, Ip aKTHYECKOH
SHAYUMOCTH,

- JaBaTb OLCHKY HOBBIM CHTYyallUsIM,
BHOCUTb KOPPCKTUBLI B JACATCIBbHOCTD,
OLICHUBATbL COOTBCTCTBUC PE3YJILTATOB
HCJIAM

IUIOIIAb, 00BeM,
[MOBEPXHOCTH ), HCITOJIb3YSl N3YUCHHBIC

ILIOIA/Ib)

(bOpMyJIbI U METOJIbI

IK 2.1. Oprann3oBbIBaTh
[pecypcHoe obecrieueHne
paboT 10 MOHTaXY,
[PEryJIMPOBKE, HACTPOIIKE,
TEXHUYECKOMY 00CITY-
PKUBaHHUIO 1 peMoHTY BMAC

-YMETh
DopMUPOBaTH IJIaH PECYPCHOTO
oOecrievueHus ISl BBITTOJIHEHMSI paboT 1o
MOHTaXYy, PETYJIHPOBKE, HACTPOIKE,
TEXHUYECKOMY OOCITY)KUBAHUIO U
pemouTyBMAC

OrneHNBaTh MOTPEOHOCTH B 000PYAOBaHUH,
HE00X0IMMOM JIJIsl BBIITOJIHEHHSI paboT 110
MOHTaXYy, PeryJIUpPOBKE, Ha-

CTpOliKe, TEXHHUECKOMY 00CITy’)KHBaHUIO,
pemonty BMAC

- YMETb OIIEPUPOBATh MOHATUSIMHU:
(yHKIMS, HETIpepbIBHAS QYHKIHS,
MPOU3BO/IHAS, TepBOOOpa3Has,
oIpeeeHHbI HHTETpall; yMETh
HaXOJUTb IPOU3BOIHBIC
PIIEMEHTapHBIX (PYHKIINN, UCTIOIB3YS
CIIPaBOYHbBIE MaTEpUAJIbI;
MCCIIEI0BaTh B MPOCTEUIINX CIyYasx
(yHKIIMM HAa MOHOTOHHOCT,
HAXOAWUTh HANOOJbILIUE U
HauMEHbIIINE 3HaUeHUs QyHKIUI;
CTPOUTH TPaPUKH MHOTOUIEHOB C
MCIIOJIb30BAHUEM alllapaTa
MaTEMaTHYECKOI0 aHaIN3a;
MIPUMEHSTH IPOU3BOJIHYIO MPU
[PEIIEHNH 3a]1a4 Ha JBU)KECHHUE;
[pelIaTh NPakKTUKO-OPUEHTHPOBAHHbIE
3agaud Ha HauOoJIbIINE U
HauMEHBIINE 3HaUeHUs
MHTEPIPETUPOBATH TOTYUEHHBIN
[pE3yNbTaT; CTPOUTh MaTeMaTUYECKHE
MOJIETH C ITOMOIIBIO0 TEOMETPUUECKUX
MOHATUI U BEIMYMH, PELIATh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE
3aauu.




2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI JMCHHMILIMHBI M BUABI Y4e0HOH padoThl

Bun yyeOHoii padoTnl

O0BLeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 286
NuauBuayaJbHbIH POEKT -
KoncyabTanun 2
CymMapHas yueOHasi HArpy3Ka Bo B3aUMO/IeiicTBHH C NMpenojaBaTeieM 278
B TOM 4YHCIJIC:

JIEKIAH, YPOKH 186
MPAKTHYECKUE 3aHATHI 92
n1abopaTopHbIE 3aHATH

N3 Hux npodeccHOHAILHO OPHEHTHPOBAHHOE COJep:KaHUe (Coldep:KaHHe 42
MPUKJIATHOTO MOAYJISA)

IIpomexyTouHasi aTTeCcTAINA:

npyras popma KoHTpos (1 cemecTp)

9K3aMeH (2 cemecTp) 6




2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIIUTIIMHbBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOe U PO ecCHOHAIBHO-

HanmenoBanue pa3nesioB . O0bem dopmupyemMble
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATUS, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHI[HH
MOIYJIb (IIPH HAJTHYHUM)
1 2 3 4
OcHoBHoOe coaep:kanue
Pasnen 1. IloBTopeHme 14
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Lenb u 3a1a4M | ba3oBbie 3HaHUA U YMEHUS 10 MaTeMaTHUKe B TPO(EeCCHOHATLHOM U B IOBCEAHEBHOU
MaTe€MaTUKU [PU OCBOCHUU | IEATEILHOCTH.
CHEIHATbHOCTH KombOunnpoBanHoe 3aHsaTue 2
Tema 1.2 Coneprkanne yueOHOro MaTepuana
Uucna w  BbrymMcieHus. | JlelicTBUS HAJ MOJTOXKHUTEIBHBIMEA U OTPUIATEIIEHBIMEA YUCIIAMU, OOBIKHOBEHHBIMU H OK-01, OK-02,
Bripaxenus U | JCCSITHYHBIMH TPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHUs JleiicTBus co cTeneHsMu, (OPMYIIbl COKPAIIEHHOTO YMHOXKEHHSI. 2 OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 1.3. IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COePKaHMe (CoepKaHNe TPUKJIATHOTO TIK-2.1
['eomeTpus Ha UIOCKOCTH | MOAYJIAA)
Buapl miockux Guryp u ux miomais.
[TpakTUKO-OpUEHTUPOBAHHBIC 33/1aUl B KYpCe T€OMETPUHU Ha TIJIOCKOCTH 2
[IpakTUueckoe 3aHsTHE:
Tema 1.4 Coneprkanue yueOHOT0 MaTepuana
IIpouenTHeIe BhIunCcacHU | [IpocThie MPOIICHTHI, pa3HbBIE CIIOCOOBI X BRIYUCIICHUS. CI0KHBIC TTPOIICHTHI
[IpakTUueckoe 3aHsTHE: 2




Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Conepixanue yueOHOro MaTepraia

JluHeitHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPaBHEHUS U HEPABEHCTBA

IIpakTrueckoe 3aHsaTue: Pemenue ypaBHEHUI U HEPABEHCTB. 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucrempl ypaBHeHMM M | CriocoOBI pelIeHUs] CHCTEM JMHEHHBIX ypaBHeHHU. [ToHsTHs: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenutenb Marpuibl. Meroxy [Maycca. CuctemMbl HENMHEHMHBIX ypaBHEHUHU. 2
CucreMbl HEpaBEHCTB
Kom0OunupoBanHoe 3aHsATHE
Tema 1.7 Cogepxanue yueOHOTo MaTepuala
BxoaHoii KOHTPOJIb Breruncnenuss u npeoOpa3oBaHusa. YpaBHEHHUS U HepaBEeHCTBA. [eomeTpusi Ha
TUIOCKOCTH 2
Komb6unupoBanHoe 3aHsATHE
Pazgen2.IlpsiMblie 1 mioc 16
KOCTH B IIPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTrepuana
OcHOBHBIE nousatus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEpPEOMETPHH. npoctpacTtBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 2
PacnonioxkeHue npsAMBIX M | Mapa/uleIbHBIE W CKpeIIMBaroIIuMecs  npsMble. [Ipu3Hak W CBOKMCTBO
IIJIOCKOCTEN CKpEeIIMBaIOIIUXCs NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI. OK-01. OK-03
) )
Komb6unupoBaHHoe 3aHsATHE OK-04, OK-07
Tema 2.2. Cogepxanue yueOHOT0 MaTepuana TK-2.1
[Mapamnensnocts npsmeixX, | [lapamnensHele npsimMas M 1wiockocTs. Omnpenenenue. Ilpusnak. CpoiictBa (C
npsMOM M IUIOCKOCTH, | Toka3aTeiabcTBoM). [lapamnensuble miuockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IJI0CKOCTEN (c noxazatenscTBOM). Terpasap u ero snemMeHTsl. [lapamuienenunesn 1 €ro JIeMeHTHI.
CaoiicTBa rpaHe W  JuaroHaien 4

IMPOTHUBOIIOJIOKHBIX napajjiciacnuicaa.

[Toctpoenue ceuenuii. Penienne 3amay.

KomMmOuHMpoBaHHOE 3aHSTHE

CogepxaHue yueOHOTO MaTepuana




Tema 2.3.
[lepnenquKyIpHOCTD
IPSAMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

Ilepnengukynsapusle npsmsle. [lapamienbHble npsiMble, NEPHEHAMKYJSIPHBIE K
10cKoCTH. [Ipru3HaK neprneHauKyJIIpHOCTH IPSIMOU U INIOCKOCTH. Jl0Ka3aTenbCTBO.
Ilepnengukynsap u HakioHHasA. IlepnengukymnsapHsle mIockoctd. IlpusHax
NEPIEHAUKYISIPHOCTH IJIOCKOCTEN. [l0Ka3aTenbeTBo.

PaccTosHus B mpocTpaHcTBe 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHAMKyIspax. Jloka3arenbCTBO. YTON MEXIy MOpSIMOM M
TICPHCHMKYIApax IJIOCKOCTBIO. YTOJI MEX/1y IIIOCKOCTSMHU 2
KomMmOuHupoBanHoe 3aHsTue
Tema 2.5. IIpodeccnonabHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoAep:KaHue MPUKJIATHOTO
[TapannensHsie, MO/IYJIs1)
MIEePIEeHIUKYIISIPHBIE, AkcuoMbl  ctepeomeTpuu. llepneHAuKyIIpHOCT, MPSAMOM UM IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | MApalIeIbHOCTh JIBYX IPSIMBIX, MEPIEHIUKYISPHBIX IUIOCKOCTH, 4
NEePIEeHIUKYISIPHOCTD MIIOCKOCTEH
IIpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprxanue yueOHOro MaTepuaia
Pemenue 3anau. Ilpsmeie u | Pacnionoxenne OpsMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llepneHauKyIspHOCTh U
IJIOCKOCTH B MMPOCTPAHCTBE | MapajlIEIbHOCTD NPSIMBIX U IIOCKOCTEN. CKpeIMBaroOmuecs IpsMble
KomMmOuHupoBaHHOE 3aHsTHE 2
Paznen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOTo MaTepuana OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpOCTpaHCTBe. [Ipocreiimme 3amaunm B KOOpIWHATAX. OK-04, OK-07
npocrpaHcTBe. Paccrosnue | PaccrosiHue Mex Ity IBYMs TOUYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4

MEXAy JBYMS TOYKaMH.
Koopaunarsel  cepennHbl

OTpe3Ka

KomMmOuHMpoBaHHOE 3aHSTHE




Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE NPOU3BEICHUE

Conepixanue yueOHOro MaTepraia

BexTops! B mpocTpancTBe. Cl10KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha 4yuciao. KommianapHele BekTOpbl. CKajlsipHOE IPOU3BEACHHE BEKTOPOB.
PaznoxeHue BekTopa 1o TpeM HEKOMIUIAaHApHBIM BekTopaM. KoopauHatel BeKTopa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEKIY BEKTOPAMHU, YIOJ 6
MEXy MPSIMON U IUNIOCKOCTBIO, YTOJI MEKY MIOCKOCTSIMH. Y paBHEHHUE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
KomOuHupoBanHoe 3aHsTue
Tema 3.3 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe NPUKJIAJTHOTO
IIpakTuxo- MOYJIs1)
OpueHTHpOBaHHbIe 3aj1aud | KoopauHaTHas MI0CKOCTh. BhruncneHne paccTOSIHUM U IUIoaieid Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
MJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue yueOHOro MaTepuana
Pemenne 3a1a4. | /lekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u
KoopaunaTs! 1 BEKTOpHI BbIUMTAaHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMIutaHapHble BEKTODBI.
CkansipHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume BekTopa IO  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YroJd MEXIy BEKTOpaMH, yIroJl MEXIy 2
IPSIMON U TNIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU
KomMmOuHHupoBaHHOE 3aHsTHE
Pazngen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
(yHKIIIH OK-07
Tema 4.1 Coneprkanne yueOHOTo MaTepuana




Tpuronomerpuueckue
(GYHKIMH TIPOM3BOJIHLHOTO
yria, ynicia. Pannannas u
rpajaycHas Mepa yria

Panuannas mepa yria. [loBopoT Touku BOKpYr Hauyana koopauHat. OmnpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYyCa, KOCUHYyCa, TAaHI€HCa U
KOTaHI'€HCA 110 Y€TBEPTAM. 3aBUCUMOCTh MEX]1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O € yria

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbI IPUBEACHUS

Copepxanue yueOHOro Matrepuaa

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U
- o.. DOopMyIIbI IPUBEACHUS

KomOuHupoBanHoe 3aHsTHe

Tema 4.3

CuHyc, KOCHHYC, TaHIE€HC
CYMMBI M Pa3HOCTH [BYX
yTJIOB

Cunyc u KOCHHYC
JNBOMHOTO yria. @opMyiibl
ITOJIOBUHHOTO yIJ1a

Cogepxanue yueOHOro MaTepuana

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. @opMmynbl MOJOBUHHOrO yria. IIpeoOpazoBaHust CyMMbI
TPUTOHOMETPUUYECKUX (QYHKIMH B NPOM3BEAECHUE M IPOU3BEACHUS B CyMMY.
BolpakxeHue TpPUrOHOMETPUYECKMX (PYHKIMM dYepe3 TaHINeHC IOJOBUHHOTO
aprymeHnra. [IpeobpazoBanus npocTeHIINX TPUTOHOMETPUUECKHUX BbIPAKEHHM

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.4 Coneprxanue yueOHOro MaTepuaia

@Oynkuuy, HX CBOMCTBA. | O6MacTh ONpPEAEICHUS U MHOXKECTBO 3HaueHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,
CriocoOsr 3aJaHus | IepuoANYHOCTb (PyHKIMHA. CriocoObl 3ajaHus QyHKIMN

byHKIUH Komb6unupoBanHoe 3aHsATHE

Tema 4.5 Coneprkanne yueOHOro MaTepuana

Tpuronomerpuyeckue OO6nacTp onpefeneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKIHH.

¢byHKIMH, UX CBOIcTBa U
rpaduku

YétHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYecKUX (yHKuui. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6
[Ipeobpa3zoBanue
rpadukoB

Cogepxanue yueOHOTO MaTepuana

Cixatue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHUH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

IIK-2.1




TPUTOHOMETPUUECKUX [TpakTueckoe 3aHsATHE

byHKIMI

Tema 4.7 IIpo¢eccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKaAHME (CoAepKAHUE TPUKJIATHOIO
Omnucanue MO/1YJIfA)

IIPOU3BO/ICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPHUYECKUX (DYHKIUI B MpodecCHOHaNbHBIX

MPOIIECCOB € MOMOIIBIO
rpadukoB GyHKIHI

3aJadyax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Coneprxkanue yueOHOro MaTepuana
Oo6parHsble Ob6parnble Tpuronomerpuyeckue GyHkun. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE
Komb6unupoBaHHoe 3aHsATHE
byHKIUN
Tema 4.9 Copepxanue yueOHOTro MaTepuala
Tpuronomerpuyeckue VYpaBHeHuHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPAaBHEHHS U HEPABCHCTBA | TPUTOHOMETPHUYECKUX ypaBHEHUN OCHOBHBIX THUIIOB: npocTeiiune
TPUTOHOMETPUUECKUE YpaBHEHMsI, CBOJALIMECS K KBaJpaTHbIM, pelIacMble
pa3oKeHuEeM Ha MHOXKHUTEIH, OJHOPOIHBIE.
[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA
KomOunupoBaHHoe 3aHsTHE.
Tema 4.10 Cogepxanue yueOHOTO MaTepuana
Cucremsl CucreMsl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN
TPUTOHOMETPUUECKHUX Komb6unupoBaHHoe 3aHsATHE
YpaBHEHUU
Tema 4.11 Coneprkanne yueOHOTo MaTepuana
Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (DYHKLHUH.
byHK1IMH KoMOMHMpOBAaHHOE 3aHATHE
Paspea S.

KoMmmiekcHbie yucia




Tema 5.1 Conepxanue yueOHOT0 MaTepuaa
KommnekcHbie uncna [Tonstne komruiekcHoro umcia. ComnpspkeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMeHT KOMIUIEKCHOro uucina. @dopma 3amucu  KOMIUIEKCHOTO — YHCIa 4
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpanyeckas). ApudMeTHYECKHE
JeHCTBUS C KOMIUIEKCHBIMU YHCJIaMU
KomOunmnpoBaHHoe 3aHsATHE
Tema 5.2 Cogepxanue yaeOHOT0o MaTrepuaa
IIpumeHeHue BrinonHenue pac4eToB ¢ MOMOIIBI0 KOMIUIEKCHBIX unce. [Ipumeps! ucnonb30BaHus
KOMIUIEKCHBIX YUCET KOMILJIEKCHBIX YHCET 4
[TpakTuyeckoe 3aHsTHE
Paznen 6. IlpousBoaHas 40
(pyHKIuM,ee NpUMEHEHUE
Tema 6.1 Cogepxanue yueOHOro MaTrepuana
ITousrue IPOU3BOJAHOM. | OmpeeieHne YUCIOBOM TMOCIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa
@opMysibl M TpaBWJIa | YHCIOBBIX TOCIENOBaTeNbHOCTEH. OrlpeneneHue Ipenena MoCiIeI0BaTeTbHOCTH.
g depeHIIMpOBaHUS Borunicnenue  mpepenoB  mocnenoBarenbHocTed.  Ilpegen  GyHkuum  Ha 2
oeckoneunoctu. [Ipenen ¢pynkiuu B Touke. [Ipupamenne aprymenra. [Ipupamnienue OK-01, OK-02,
¢byHkuMu. 3ajnadd, MNOPUBOASIIME K TOHATHIO Npou3BogHOW. OrmpeneneHue OK-03, OK-04,
IIPOU3BOJHON. ANITOPUTM OTBICKaHHS IPOU3BOIHOMN OK-05, OK-06,
KomOuHnpoBaHHoe 3aHsATHE OK-07
Tema 6.2 Conepxanue y4eOHOr0 MaTepuaa IIK-2.1
[IponsBoaHEbIE cymMmsbl, | @opmynsl quddepenunponanus. [Ipasuna quddepenurpoBanus 6
pasHoOCTH  mpousBeneHus, | KoMOMHUPOBaHHOE 3aHSTUE
9aCTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
[TpousBonHbIE Onpenenenue crnoxHoi (yHKiuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIHH.
TPUTOHOMETPHUYECKUX [Tpou3BoiHas CIOXKHON PYHKLIUU
KoMOuHHpOBaHHOE 3aHATHE 6




¢yukuuid.  [IpomsBoanas

CIIOKHOW (DyHKIMH

Tema 6.4

Ilousarue o
HETIPEPHIBHOCTU (PYHKITUH.
Mertoa nHTEpBaIOB

Conepxanue yueOHOro MaTepraia

[Tonsitue nenpepbiBHOU pyHKIMH. CBOICTBA HENIPEPHIBHOM (HyHKIMU. CBSA3b MEKIY
HEMPEPHIBHOCTRIO M JU(P(HEpeHINPYEeMOCTbIO (YHKIMH B TOYKE. AJTOPUTM
pEllIEeHUs] HEPABEHCTB METO/10M UHTEPBAJIOB

KomOuHupoBanHoe 3anstue

Tema 6.5 Coneprxkanue yueOHOro MaTepuana
I'eomerprueckuii u | ['eoMeTpudeckuii CMBICT TPOWU3BOAHON (YHKIMH — YIJIOBOH KOI(HUIMEHT
buznveckuit CMBICIT | KacaTeJbHON K Trpaduky (YHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOW K Tpaduky
IIPOU3BOIHOM (GyHKUIMU. AJTOPUTM COCTaBJICHUS] ypaBHEHMs KacaTedbHOH K rpaduky (QyHKIuu
y=f(x)
KomOunmnpoBanHoe 3aHsATHE
Tewma 6.6 Coneprkanue yueOHOro Marepuana
PuznuecKkui cMbICT | @u3nyeckuil (MEXaHMYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAs CKOpPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npodecCHOHATBHBIX [TpakTyeckoe 3aHsTHE
3ajjavax
Tema 6.7 Coneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTh (DYHKITUH.
Touku 3xcTpeMyma

Bospacranne u yObiBaHwe (¢GyHKIHMH, COOTBETCTBHE BO3pacTaHUsi U YOBIBaHUS
(GYHKIMM 3HAKy MPOU3BOIHOM.
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PyHKIMU Ha

[lonsiTMEe NPOM3BOJHOM BBICHIETO IOPSJIKA,

OTPE3KE. 3aHan/I Ha MAaKCUMyM W MHUHUMYM. ITonsTne ACHUMIITOTHI, CIIOCOOBI UX
orpenieNieHusl. AJTOpUTM HUCCIeNoBaHHUs (YHKIMM U MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHON. J[poOHO-NTMHEeHas pyHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8

Conepxanue yueOHOro MaTepHasa

HccnenoBanue (I)yHKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHHUC Fpa(bI/IKOB.




UccnenoBanne ¢ynkuuii u | KomObunupoBanHoe 3aHstue 4
MOCTPOCHHE TPaUKOB
Tema 6.9 HambGonbmee u | Comepkanue ydeOHOTO MaTepuaia
HalMeEHblIee 3Ha4yeHus | HaxoxaeHne HavOOJbIIEro M HAMMEHBIIEro 3HA4eHUH (QYHKLUUH, MOCTPOEHUE
byHKIMN rpaMKOB MHOTOYIECHOB C UCIOJIb30BAHUEM allllapaTa MaTEMATHYECKOT0 aHaIHu3a 2
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.10 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKaAHUe (Co/lepKaHue TPUKJIIATHOIO
Haxoxnenue MOJYJISA)
ONTUMAJILHOIO pe3yibTara | HanMeHnsliee n HanOoplee 3Ha4YeHnEe PYHKIUU 6
C TIOMOIIBIO TPOU3BOAHON | [IpakTHUECKOE 3aHATHE
B IIPAKTUYECKUX 3a/1a4ax
Tema 6.11 Cogepxanue yueOHOro MaTrepuana
Pemenue 3aga4. | opmyiel u npaBwia auddepenuupoBanus. VMccnenoBanue GyHKIHMNA C TOMOIIBIO
[IpousBoanas GpyHkuuH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HaMMEHbIIIEE 3HAYCHHS (PYHKIIUH 2
IpUMEHEHHE KomOuHmpoBaHHOE 3aHATHE
Paznmen 7. 26
MHOrorpaHHUKH M Teja
BpallleHust
Tema 7.1 Coneprxanue yueOHOro MaTepuaia
Bepmmnel, pebpa, rpanu | [lonsitue MHOrorpaHHuka. Ero sneMeHTBI: BepIIMHBI, peOpa, rpaHu. luaroHasb. OK-01, OK-02,
MHOTOTpaHHHUKA Ceuenue. Bolnykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH OK-03, OK-04,
[Tpusma, ee | [Tonsitue mpusmbl. Ee ocHoBaHust u OokoBbie TpaHu. Bricota mpusmbl. [Ipsmas u 2 OK-05, OK-06,
COCTaBIIAIOLINE, CEYCHHE. | HAKIOHHas nmpu3ma. [lpaBunbHas npusma. Ee ceuenue OK-07
llpamas ¥ npaBHIbHAS KomOuHMpoBaHHOE 3aHATHE
IIPU3MBI IIK-2.1
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
[Mapannenenunern, Ky0. | [Tapanienenumesa, CBOMCTBA MPSIMOYrOJBHOrO MHapasuienenunena, kyo. CeueHne
Ceuenue KyOa, | ky0a, mapaienenumneaa
napaienenumnena KomOuHMpOBaHHOE 3aHATHE 2




Tema 7.3

[Iupamupa,ee cocraBisis-
omue,ceuenue. I lpaBunpH-
asg nupamuja. YcedyeHHas
nupamuja.bokosas u
MOJIHAs MIOBEPXHOCTh

IIPpU3MbI, INPpAMHBI.

Coneprkanue yueOHOro MaTepuana

[Tupamuna u ee anementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHast
npamMua.
[Tnomans 60KOBOM U MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IbI

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.4 IpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (COMep:KaHue TPUKJIATHOTO
[Ipumepsl cumMMeTpuil B | MOYJIsI)
npodeccumu. CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpaBunbpHbBIE [TonsiTne mpaBUIBLHOTO MHOTOTpaHHKUKA. CBOWCTBA MPABWIBHBIX MHOTOIPAHHUKOB
MHOTOTPaHHUKH, ux

. [IpakTuueckoe 3aHsTHE
CBOICTBa
Tema 7.5 Coneprxanue yueOHOro MaTepuaa 2 cem
Hunuuap,ero [unmunanap u ero snemenTtsl. CedeHne MIMHIpa (MapajjieIbHOe OCHOBAHUIO M OCH).
cocraisitome. Ceyenue | PasBepTka nuimHIpa
HUAJTUHIPA KomMmOuHupoBaHHOE 3aHsTHE
Tema 7.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAepKaHue NPUKJIATHOTO
Konyc, €ro | MOayJifl)
cocrasisitone. Cedenue | Konyc u ero anemenTsl. CeueHne KoHyca (MapauieIbHOe OCHOBAHHUIO M TIPOXO/ISIIEe
KOHYcCa. Yyepes BEepIINHY ), KOHUYecKue ceueHus. Pa3BepTka koHyca
VY ceueHHbIi KOHYC. | YceueHHbIH KoHYC. Ero oOpa3syromas u Beicota. CeyeHne yceueHHOro KOHyca
Ceuenue YCEUEHHOT0

KOHYyca.

KomMmOuHupoBaHHOE 3aHsTHE




Tema 7.7 CopepxaHue yaeOHOTO MaTepralia
[lap u chepa, ux ceuenuss | lllap u chepa. B3aumuoe pacnonoxenue chepsl u miockoctu. CeueHue miapa,
cdepsl 2
Komb6unupoBanHoe 3ansatue
Tema 7.8 Coneprkanue yueOHOro MaTepuasa
Ionste 06 obneme Tena. [Tonstue 06 ob6beme Tenma. OO0beM KyOa M MPSAMOYTOJLHOTO Mapajliesenure/a.
Ornomenne 0bBeMOB O0bem mnpusmbl u  mwmHApa. OTHOIIEHHE O0BEMOB  TOJOOHBIX  TETl. 2
MONOOHEIX TEx ["'eomeTpuyeckuil CMbICI ONpeaeNIUTeNs 3-T0 nopsAaKa
O0beMBl ®W  IIIOMAAH
IIOBEPXHOCTEN TEN
Kom06unupoBanHoe 3aHsATHE
Tema 7.9 Coneprkanue yueOHOro Matepuana
Komb6unanuu OO0bembl mupamugsl U KoHyca. OObeM mapa. [lnomanau moBepxHOCTel Ten
MHOIOTpaHHUKOB M  Ten | KomMOMHaum reoMeTpudeckux Tel 4
BpallleHUs [TpakTHdeckoe 3aHsATHE
Tema 7.10 Coneprkanue yueOHOro MaTepuana
I'eomerpuueckue Hcnonp3oBaHne KOMOMHAUMN MHOTOTPAaHHMKOB W TEJ BpAIleHHUS B IMPAKTUKO-
KOMOMHAIMY Ha IPAKTHKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[TpakTHueckoe 3aHsATHE 4
Tema 7.11 Coneprxanue yueOHOro MaTepuaia
Pemenue 3ama4. | OOBbEMBbI U TUIOIIA AU TOBEPXHOCTH MHOTOIPaHHUKOB U TEJ BPALLECHUS
Mmuororpanaukn - Tena | KoOMOHHUPOBAaHHOE 3aHSATHE 2
BpallleHUs
Paznex 8. 14 OK-01, OK-02,
IlepBooOpa3nas OK-03, OK-04,
(yHKIMHU,ee IPUMEHEeHHe OK-05, OK-06,
Tema 8.1 Cogepxanue yueOHOTO MaTepuana OK-07
3amauya 0 BOCCTAHOBJICHWHW 3aKOHA JBWDKEHHUS MO HM3BECTHOM CKopocTH. llonsTHe IIK-2.1

uHTerpupoBanus. O3HAKOMIJICHHE C TIOHSITHEM HMHTETpajia W TEPBOOOPA3HOM s




[TepBooOpaznas (pyHKIUH.

¢ynkuun y=f(x). Pemenue 3amau Ha CBs3b MepBOOOpa3HOM M €€ MPOU3BOIHOM,

[IpaBuna HAXO0XKJICHUS | BBIYMCICHUE TEpBOOOpa3HOM s naHHOW (yHKIuU. Tabmuna dopmyn s

epBOOOPA3HBIX HAXO0XJICHUS MepBO0OpasHbIX. M3yueHne mpaBuiia BEIYUCICHHS IEPBOOOPa3HON
Komb6unupoBanHoe 3ansatue

Tema 8.2 Cogneprkanue yueOHOro MaTepuasa

[Inomans KpUBOIMHEUHOU
Tparenuu. dopmyna

Herorona — JleiiOumma

38,,2[3‘11/1, MNPUBOAAIINE K IOHATHUIO OHNPCACICHHOIO HHTCIrpala — O BBIYHMCIICHHU

IJIOMIAAM  KPUBOJMHEWHOW Tpamenuuu, O nepeMeleHnud Todku. [loHsTue

OTIpeNIeIEHHOTo HHTeTpaja. [ eoMeTpuieckuii u (GU3NIECKHA CMBICI ONIPEEIICHHOTO
unrerpaina. ®opmyna Hetorona— Jleitbuuia

KomMmOuHupoBanHoe 3aHsTHe

Tema 8.3
Heonpenenennsiii u
OTpeieNICHHbIA HHTETPAJIbI

Coneprkanue yueOHOro Marepuana

ITonsTue HCOIIPCACICHHOIO HHTCIrpajia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.4
Iloustue 00
OTIpE/ICIICHHOM HWHTETpae
KakK TLJIOIIATN

KPHUBOJIMHEWHOM Tpanenun

Copepxanue yueOHOTo MaTepuala

['eomeTpuyeckuil CMBICI ONPEAEIICHHOTO UHTErpaia

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.5
OrnpeneneHHbIN UHTETpAJI B
KA3ZHA

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COAePKaAHME (CoAepPKaAHNE TPUKJIATHOTO
MOYJIST)

['eomeTpuyeckuii CMbICT oOMpeneneHHoro wuHrerpaita. QPopmyna HpioToHa -
JleliOHuIIA.
PemeHHe 3a1a4 Ha HpI/IMeHeHI/Ie I/IHTeraJ'Ia JJIs1 BBIYUCIICHUSA (1)I/ISI/II-IGCKI/IX BCIIMYUH

U IUIOIIaaeH

HpaKTI/IquKOC 3aHATUC

Tema 8.6
Pemenue
[lepBooOpasHas (yHKIUH,

3a7ad.

€€ MPUMEHEHHNE

Cogepxanue yueOHOT0O MaTepuana

[TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus neppooOpa3Hbix. Ee npumeHenue

[IpakTHueckoe 3aHsaTHE




Paznen 9.
Crenenu u
CrenenHasi pyHKIHSA

KOPHH.

18

Tema 9.1
CrenernHass (QyHKIUA, €€
CBOICTBA

Copepxanue yueOHOro Marepuaa

[ToHsTHE KOpHS N-OM CTENEHU U3 JACHUCTBUTENBHOTO yuciaa. OyHKIUU y = 1{& ux
cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU

KomOunmnpoBaHHoe 3aHsATHE 4
Tema 9.2 Coneprkanue yueOHOro Marepuana
[TpeobOpaszoBanue [TpeoOpa3zoBaHre UppaMOHATIBHBIX BBIPAXKEHUN
BBIP@KEHHUI C KOPHAMHU N- | [IpakTHUECKOE 3aHSATHE 2
OH CTENEeHU
OK-01, OK-02,
Tema 9.3 Copepxanue yueOHOro MaTepuana OK-03. OK-04
CroiictBa  crenenu ¢ | [ToHsTue cTeneHu ¢ J0ObIM pallMOHAIBHBIM MoKa3zareseM. CTeneHHble PyHKINT, UX OK-0 5’ OK- 07'
panroHaIbHBIM U | CBOMCTBA U TpaduKu ’
JNENCTBUTEIIbHBIM Komb6unupoBanHoe 3aHsATHE 4
MOKa3aTesIMU
Tema 9.4 Coneprkanue yueOHOro MaTepuana
Pemenue PaBHOCHIIBHOCTB MPpALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METO/IBI MX PELICHMUS.
UppanoHaIbHBIX Pemnenne nppalnoHaabHBIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHHM U HEPABEHCTB | [IpakTHyecKoe 3aHATHE 4
Tema 9.5 Coneprkanne yueOHOro MaTepuana
Crenenu u KopHH. | OnpesneneHue creneHHol ¢yHkiuu. lcrnonb3oBaHue ee CBOICTB NpU pelIeHUU
CrenenHas QpyHKUIus yYpaBHEHUU U HEPABEHCTB 4
Komb6unupoBanHoe 3aHsaTue
;asnenlo. 18 OK-01, OK-02,
oKa3zaTejbHas OK-03, OK-04,
dynenua OK-05, OK-07
Tema 10.1 Copneprxanue yueOHOro MaTepuaa




[TokazarenbHast QyHKIWS,
€c CBOMCTBA

CreneHb ¢ IpOU3BOJBHBIM JIEHCTBUTENBbHBIM IOKazareneMm. OrmnpeneneHue
noKa3aTreiabHOH (DYHKIMH, €e CBOHCTBA M TpaduK. 3HAKOMCTBO C IPUMEHEHUEM

nokaszareiabHON (yHKIMU. Pemenue moka3zaTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO-

rpadu4ecKuM METOJIOM 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 10.2 Coneprkanue yueOHOro MaTepuasa
Pemwenre nokaszarenpHbIX | PemieHne mOKa3aTeNbHBIX ypaBHEHHH METOAOM YpaBHUBAHHUS —IIOKa3arTelei,
YPaBHEHM U HEPABEHCTB | METOJIOM BBEJICHHSI HOBOHM MEPEMEHHOW, (DYHKIIMOHAIBHO-TPAUIECKUM METOIOM.
Pemienne mokaszarebHBIX HEPABEHCTB 8
IIpakTHueckoe 3aHsaTHE
Tema 10.3 Cogepxanue yueOHOro MaTrepuana
CucrteMbl 1OKa3aTenbHBIX | Perienue cucteM moka3aTelbHBIX YPaBHEHHIA
ypaBHEHUH [IpakTuyeckoe 3aHsATHE 2
Tema 10.4 Coneprkanue yueOHOro Matepuana
Pemenue 3aj1a4. | Pemienne mokaszaTenbHBIX YpaBHEHUH METOJOM YpaBHUBAaHHUS IOKa3aTeled u
[ToxazarenpHas QyHKIUS | METOZOM BBEJCHUS HOBOM MMEpEMEHHOM. PerieHne moka3aTeabHbIX HEPABESHCTB
KomOuHMpoBaHHOE 3aHATHE 4
Paznen 11. Jlorapudmnsl. 26
Jlorapudpmuyeckasn
byHkuusn
Tema 11.1 Copneprxanue yueOHOTO MaTepraia OK-01, OK-02,
Jlorapudm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaIbHBINA JOTapu(MBbI, YUCIIO € OK-03, OK-04,
JecATHYHbIIH U | KomOuHMpOBaHHOE 3aHATHE OK-05, OK-07
HaTypaJbHBIN JIOrapu(Mmbl, 4 IIK-2.1
YHCIIO €
Tema 11.2 Coneprkanne yueOHOTo MaTepuana
CpoiictBa  norapudmos. | CBoiicTBa torapudmos. Omneparus JorapuGMupOBaHHSL.
Onepanus KomOunmnpoBanHoe 3aHsATHE 6

norapu(pMUpPOBaHUS




Tema 11.3
Jlorapudmuaeckas
¢byHKIUsA, ee CBOWCTBA

Conepixanue yueOHOro MaTepraia

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

KomOuHupoBanHoe 3anstue

Tema 11.4

Pewenne
Jorapu(pMUIEecKUX
YPaBHEHUI U HEPABEHCTB

Copepxanue yueOHOro MaTrepuasa

[Tonstue norapupmuueckoro ypaBHeHHs. Omnepamnust NOTEHIUpPOBaHUA. Tpu
OCHOBHBIX METOJla pelIeHUsl JorapuMHUUECKUX YpaBHEHHH: (QYHKIIMOHAIBHO-
rpaduyeckuid, MeTOJ MOTEHLIHUPOBAHMS, METOJ| BBEIEHHS HOBOW MEpEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

IIpakTHueckoe 3aHsaTHE

Tema 11.5 Coneprkanue yueOHOro Marepuana

Cucremsl ANTOPUTM pELICHUS CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapHU(pMHUECKUX
JorapupMHUIECKUX YpaBHEHU U HEPABEHCTB

ypaBHEHUH KomOunnpoBanHoe 3aHsaTue

Tema 11.6 IpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO

Jlorapudmsl B mpupoae u

MOJYJISA)

TEXHHUKE [Ipumenenue norapudma. Jlorapupmuueckas chnupanb B npupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA
[TpakTHueckoe 3aHsATHE

Tema 11.7 Coneprxanue yueOHOro MaTepuaa

Pemenue 3amad. | Jlorapupmuueckas pyHkuud. Pemenne npoctediux gorapuMUIecKux ypaBHEHUN

Jlorapudmer. KomMmOuHupoBaHHOE 3aHsTHE

Jlorapudmuueckas

byHKIHS

Paznea 12.

MHo:xecTBa. JJIeMEHTBI

Teopuu rpagos

Tema 12.1 Copneprxanue yueOHOro MaTepuaa

MHoxecTBa [TousitTue MuoxkectBa. [TogMmHOXkecTBO. Onepaiuy ¢ MHOKECTBAMU

KomMmOuHMpoBaHHOE 3aHsTHE




Tema 12.2
Omnepanuu ¢ MHOXKECTBaMU

IIpodeccrnonaibHO-OpHMEHTUPOBAHHOE COlepP KaHMe (CoepKaHNe TPUKJIATHOTO
MOYJIs1)

OHGpaL[I/II/I ¢ MHOXKeCTBaMu. Pelienne MPUKIIAAHBIX 3a1a4

[IpakTrueckoe 3aHsATHE 2
Tema 12.3 Coneprkanue yueOHOro MaTepuasa
I'padwr. [Tonsitue rpada. Cesi3HbI rpad, qepeBo, HUKI rpad Ha MIOCKOCTH
Pemenue 3ama4. | Onepanuu ¢ MHOKecTBaMu. ONycaHue peaibHbIX CUTYalUH C IIOMOILBbIO MHOYKECTB. 2
MmuoxectBa, I'padbl u ux | [Ipumenenune rpadoB K pEICHAIO 33134
IIPUMEHEHNE

Komb6unnpoBanHoe 3aHsaTue
Paszmen 13. DiaemMeHTHI 10
KOMOUHATOPUKH,
CTATUCTHKH M TeOpHH
BeposATHOCTE
Tema 13.1 Coneprkanue yueOHOro MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeLIeHUs, COUETaHUSI.
KOMOMHATOPUKHU 2

KomOuHnpoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 13.2 Cogepxanuie yaeOHOTO MaTepuana OK-03, OK-04,
CobsITne, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbI O BEPOSATHOCTU CyMMBI COOBITHIA. OK-05, OK-07
coObiTuss.  CnokeHHWE W | YCIOBHAas BEPOSTHOCTh. 3aBUCHMbIC M HE3aBUCHMBbIC COOBITHS. TeopeMbl O
YMHOKEHUE BEPOATHOCTEN | BEPOATHOCTH IPOU3BENICHHS COOBITHH.

2

Komb6unupoBanHoe 3aHsaTue
Tema 13.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COACPKAHHE (CoAePKAHNE TPHKJIAJTHOTO
BepositTHOCTB B | MOLYJIfl)
npodeccuoHaNBHBIX OtHOCHUTENbHAsT YacTOoTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTHYECKOE
3a1ayax omnpezeneHue BepossTHocTU. O1leHKa BEPOSTHOCTH COOBITHS

[IpakTuueckoe 3aHsTHE 2




Tema 13.4 Conepxanue yueOHOT0 MaTepuaa
JuckperHas  ciydaiHas | Bunel crnyvaiiaeix BenmuuuH. OrmpenenieHue AMCKPETHOM CIy4alHOW BEIWYMHBI. 2
BEJINYKHA, 3aKOH €c | 3aKOH pacHpelielieHuss JUCKPEeTHOM cilydailHOM BenuuuHbl. Ee uucioBble
pacrpeeneHusl. XapaKTEPUCTHUKH.
3agaun  MmareMaTuudeckod | Bapmanmonsblii  psng.  Iloawron dactor uw  rucrorpamma. CTaTHCTUYECKHE
CTaTUCTUKH XapaKTePUCTUKH psiia HAOII01aeMbIX JaHHbBIX
KomOunmnpoBaHHoe 3aHsATHE
Tema 13.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
CocraBiieHue TaOMUL U | MOLYJIA)
JyarpamMm Ha IpaKkTUKe [lepBuynas 06pabOTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe Ux mpeacTaBiIcHUE.
HaxosxneHue cpeiHuX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX
[TpakTueckoe 3aHsATHe 2
Paznen 14. YpaBHenus u OK-01, OK-02,
HepaBeHCTBa 26 OK-03, OK-04,
OK-05, OK-06,
Tema 14.1 Coneprxanue yueOHOro MaTepuaa OK-07
PaBHOCUIIBHOCTB PaBHOCWIIBHOCTH ypaBHEHMM M HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI IK-2.1,
YPAaBHEHMH M HEPaBEHCTB. | paBHOCHIIBHBIX NIEPEX0/1aX B YpaBHEHUIX U HepaBeHCTBaX. OOIIMe METOIBI PEIICHHS
OOmme MeTobl pENICHUsT | YpaBHEHUIH: MEpeXoJ OT paBEeHCTBA (YHKIMHA K PAaBEHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIMH, METO/ Pa3I0KEHUS HA MHOXKUTEIIN, METO]l BBEJICHUSI HOBOM
NepPEMEHHOH, PyHKIIMOHAIbHO-TpapUUECKUI METO
KomOunmnpoBaHHoe 3aHATHE
Tema 14.2 Coneprxanue yueOHOro MaTepuaa
I'padpuueckuit meToz | O6IuMe MEeTO/Ibl peIIeHUs] HEPABEHCTB: NEPEX0/] OT CPAaBHEHUS 3HAYCHUN PyHKIUH K
pelieHus YPaBHEHMH, | CpaBHEHHIO 3HAUYEHUI apTyMEHTOB ISl MOHOTOHHBIX (D)YHKIIHIA, METO/I HHTEPBAJIOB,
HEPaBEHCTB byHKIMOHaIbHO-Tpaduueckuit MeTo. ['paduueckuii MeTo penieHus ypaBHEeHHUH U
HEPaBEHCTB 4
KomOuHmpoBanHoe 3aHsATHE
Tema 14.3 Copneprxanue yueOHOro MaTepuaa




YpaBHEHHs U HEPABEHCTBA

Onpenenenne wmonayns. PackpeiTue Moayns mno omnpeneneHuto. Ilpocreiime

C MOZYJIEM ypaBHEHUs U HEPaBEHCTBA ¢ MojyJsieM. [IpumMeHeHne paBHOCUIIBHBIX MEPEX0/I0OB B
ONpEJICJICHHBIX TUIIAX YPAaBHEHUM U HEPABEHCTB C MOJyJIEM 4
KomOuHupoBanHoe 3anstue
Tema 14.4 Cogepxanue yaeOHOro MaTrepuaa
VYpaBHEHHA M HEPAaBEHCTBA | 3HAKOMCTBO ¢ mapaMerpoMm. [Ipocreiinue ypaBHEeHHS U HEPABEHCTBA C TApaMETPOM
C IapaMeTpamu Komb6unupoBanHoe 3ansatue 6
Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
CocraBneHue W pEIICHHE | MOMYJIsl)
npodeccHoHaNIbHBIX 3a/ad | PemeHne TEKCTOBBIX 3aa4 MPOGeCCHOHATBLHOTO COIEPIKAHUS
C IOMOIIBIO YPAaBHEHUH [IpakTuyeckue 3aHATUS 4
Tewma 14.6 Copepxanue yueOHOro MaTepuana
Pewenue 3a1a4. | OOmre MeToAbl pPelleHus YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMs 1 HEPABEHCTBA | MapaMeTpamMu
[IpakTuueckoe 3aHsTHE 4
IIpomexyTounas arrecranus (JK3amMeH) 6
Bceero: | 278/92







3. YCJIOBUSA PEAJIM3ALIIUU ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA

3.1. s peanu3anuy NPOrpaMMbl Y4eOHOI0 TNpeaMeTa MPeAyCMOTPEHbI CJeaylomue
crennaJlbHble MOMeLleHH s :

KabuHer maremMaTHKH, OCHAIIEHHBIH OOOPYJOBaHHEM U TEXHUYECKUMH CpEJICTBAMU
o0ydeHusI.

PaGoune Mecra mnpenojaBaTenss M oOydaroIuMxcs: JOCKa MenoBas — 1 INT., CTOJI
ydeHundeckuil — 15 mr., cryn yuennueckuit — 30 mr., cton — 1 wr., ctyn — 1 mr.

TexHuyeckue  cpeicTBa  OOy4YeHHS:  NEPCOHAIBHBI  KOMIBIOTEp B cOope;
MHOTO(YHKIIHOHAJIEHOE yCTPOHCTBO; KOMIUIEKT MPOCKIIMOHHBIH MYJIBTUMEIUHHBIA B COCTaBE

(mpoexTop, 3KpaH).

3.2. UndopmanmonHoe odecnevenne peaju3anum NporpamMmbl

Cnncok 0CHOBHOIi IUTEPATYPHI
1 | baBpun, U. . MaTtemaruka Ui TEXHUYECKHX KOJUIC/DKEH W TEXHHUKYMOB : YYCOHUK M
NPaKTUKYM U CpeqHero npodeccnonanbHoro oopasosanus / . U. baBpun. — 2-e m3n.,

ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 397 ¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anexTpoHHbIi / OOpazoBaTenbHast
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/512900 (mata oOparieHus:
05.02.2024).

2 | Maremaruka: anre6pa 1 Hayajga MaTeMaTHUYECKOr0 aHaJIN3a, reoMeTpus. Anredpa 1 Hayana
maremaTrueckoro ananmsa 10-11xm [Tekcr]: yaeOHuK: 6a30BbIiA U yriTyOIeHHBIA YPOBHU /
. A.Anmumos, F0.M.Konsrun, M.B.TkaueBa u ap.- 12-e uzn, crep.- M.: I[Ipocsernienue,
2024.- 463c.

3 | Maremaruka: anreOpa W Hadajlia MaTeMaTHYeCKOTO aHanu3a, reomeTpus. ['eomerpus 10-
11xn [Tekct]: yueOHuk: 0a30BbIit 1 yriyoneHHsiii ypoHu / JI.C.AtanacsH, B.®d.byty308,
C.b.KanomieB u ap.- 11-e uzn, crep.- M.: IlpocBemenue, 2023.- 287c.

4 | boromonoB, H.B. Marematuka: y4eOHMK JUIsI CpeaHEero MnpohecCHOHaIbHOTO
oOpazoBanusi / H. B. boromonos, II. 1. Camoitnenko. — 5-e u3n., mepepald. U oM. —
Mocksa : U3narensctBo FOpaiit, 2023. — 401 c¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekct : anektponHbId // OOpa3oBarenpHas rmiaTdhopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511565 (nata o6pamenus: 05.02.2024).

5 | baBpun, M. . Marematudeckuii aHaiu3 : YYEOHUK U MPAKTUKYM JJII MPHUKIATHOTO
6axanaspuata / U. U. baBpun. — 2-e u3f., uctp. u fon. — Mocksa : M3garensctBo FOpaiir,
2022. — 327 ¢. — (bakamaBp. Axanemudecknii kypc). — ISBN 978-5-534-04617-5. —
Texkct : anekrtponHslii // OOpaszoBarenbHas miardpopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/507814 (nara obpamenus: 05.04.2022).

6 | baBpun, . 1. Matematuka Ui TEXHHUECKUX KOJUIE/DKEH W TEXHUKYMOB : YUYE€OHHMK U
NPaKTUKYM ISl CpetHero npodeccnonambHoro oopasosanus / M. N. baspun. — 2-e w31,
ucrp. u gon. — Mocksa : M3narensctBo FOpaiit, 2022. — 397 c. — (IlpodeccnonanbHoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anektpoHHbIi // OOpa3oBaTenpHas
mwiargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490876 (mara oOpamieHus:
05.04.2022).



https://urait.ru/bcode/512900

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEIMETA

KOHTpOJIb H OIICHKA PE3YyJIbTaTOB OCBOCHUA O6Hl€06pa3OBaTeHBHOﬁ JUCHUIIIMHBI PACKPBIBAKOTCS

qgcpes3 AUCHUIITIMHAPHBIC

pe3yJbTaTHL,

HaITpaBJICHHBIC Ha

¢dbopmupoBanue

001X

npoeCCHOHATLHBIX KOMIETEHIUH 10 pa3/iesaM U TeMaM COIep)KaHus y4eOHOro MaTepHara.

n

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,

Oobmasi/mpodeccnoHanbHas Pa3zgen/Tema THun oeHoOYHBIX
KOMIIETE€HI[HSA MeponpusiTHs

OK 01. Beibupats criocoObt P 1, Temal.1, 1.2, 1.3 1-0/ct, 1.4, 1.5, TecTupoBanue
pelieHus 3a1a4 1.6 VYceTHbII onpoc
poQeCCUOHANTBHOM P2, Temp1 2.1,2.2,2.3,2.4, 2.5 I-0/¢, | Maremarnueckuii
ACTICTLHOCTH 123'2, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 pieTant
TPUMCHUTCIILHO P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIHAMBAAya/IbHAA
K Pa3IMYHBIM KOHTEKCTaM 47 11-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasnenue

6.7 IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 | pe3yIbTaTOB

MPAKTHYECKUX paboT

7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, KonTposbHas

7.12,7.13,7.14,7.15,7.16, 7.17 pabora

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | Brimonnenue

P9, Temnr 9.1,9.2,9.3,9.4,9.5 9K3aMEHALIMOHHbIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJJaHuI

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,

14.5 IT-o/c, 14.6
OK 02. Ucnionb30BaTh P1,Tema l.1,1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHblil onpoc
HOMCKa, aHAIN3a U P2, Temp1 2.1,2.2,2.3,2.4, 2.5 II-0/c, | \aremaruueckuii
HHTEpTIpeTatiy 125633 Temst 3.1, 3.2, 3.3 -o/c, 3.4 AMICTART
nH(opMaLLH, 1 P 4, Tewwi 4.1, 42, 4.3, 4.4, 45, 4.6, | HAMBHIyaIbHAS
UH(POPMAIIMOHHBIC 4.7 TI-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIbHAS
TEXHOJIOTHH JIJIS P 5, Tems 5.1, 5.2 pabora
BBIMOJTHEHHUS 33184 P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | llpencrasienne
Ipo(peCCHOHANTBHOM 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 | pe3ynbTaToB
JEATEILHOCTH MPaKTUIECKUX PaboT

Konrtponbhas
paborta

! Ipogheccuonanvroe-opuenmuposannoe codepicarue



P7, Teme1 7.1,7.2,7.3,7.4,7.5,7.6, | Brimonaenue

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, JK3aMEHAMOHHBIX

7.12,7.13,7.14,7.15,7.16, 7.17 3aJlaHui

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanwue
peanu3oBbiBaTh cooctBennoe | 1.6 VYcTHBIN onpoc
po¢eCCHOHAIBHOE 1 12) é’ Tembi 2.1,2.2,2.3,2.4,2.5T1-0/¢, | Maremaruueckuii
VHTIHOBTHOE PASBHIHE, P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 ST
TPCANPUHUMATCIIECKYIO P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, HnpmeupyansHas
JIeATECIIEHOCTD B 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIIbHAS
npodeccuoHalibHOM cepe, P 5, Temsr 5.1,5.2 pabora
HCIIOJIL30BAaTh 3HAHUSA 110 P 6, Temrl 6.1,6.2,6.3,64, 6.5, 6.6, [IpencraBnenue
(MHAHCOBOM TPaMOTHOCTH B 6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

Pa3JINYHbIX ) KU3HCHHBIX

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,

IMPAKTUYCCKUX pa60T

CUTYaLusx 7.7 M-0/c,7.8,7.9, 7.10 M-o/c, 7.11, KourponbsHast

7.12,7.13,7.14,7.15, 7.16, 7.17 pabota

P8, Temn 8.1,8.2,8.3,8.4,8.5,8.6 | BomonHenue

P9, Temn1 9.1,9.2,9.3,9.4,9.5 OK3aMCHAlIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a/IaHui

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5, | TectupoBanue
B3aMMO/JIEUCTBOBATHh U 1.6 YcrHbIi onpoc
paboTaTh B KOJUICKTHBE H g éﬁ Tembi 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnueckuii
ronanAe P3, Temsr3.1,32,33 o/, 3.4 | 200

P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIHAMBAAya/IbHAA

CaMOCTOSITeNTbHAS

4.711-0/c,4.8,4.9, 4.10, 4.11
PS5, Temer 5.1,5.2

pabota




P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn 7.1,72,7.3,74,7.5,7.6,

[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, KonTponpHas

7.12,7.13,7.14,7.15,7.16, 7.17 paborta

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brinonnenue

P9, Temr1 9.1,9.2,9.3,9.49.5 9K3aMEHAIIHOHHBIX

P 10, Temsr 10.1,10.2, 10.3, 10.4 3aJaHui

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 05. OcyiiecTBasATh P1,Tema l.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcTHBIN onpoc
KOMMYHHUKALIIO Ha P2, Temr12.1,2.2,2.3,2.4,2.5I1-0/c, VHuBHAyaTbHAS
TOCYTapCTBEHHOM SI3BIKE f,g Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSTEIIbHAS
Poccuiickoit Denepaunit ¢ | p 4 Tovyi 41,42, 43, 4.4, 4.5, 4.6, | Pa0OTa
Y4ETOM 0COOEHHOCTEN 4.7 TI-0/c, 4.8, 4.9, 4.10, 4.11 Ipencrasnenne
COIIMAJIBHOT'O M KYJIBTYPHOI'O PS5, Temnr 5.1,5.2 PE3ynbTaToOB
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IpaKTHYECKUX paboT

1.6 KoHnTponbsHas

P2, Temn1 2.1,2.2,2.3,2.4,2.5I1-o/c, pabota

2.6 Brimonnenue

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | 2OIMCHAHONHDIX

3aIaHUI

4.711-0/c, 4.8,4.9, 4.10, 4.11
P5, Temrr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6




P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. ITposiBnsTH

rpaXx 1aHCKO-
MaTPUOTUYECKYIO MTO3ULHIO,
JIEMOHCTPUPOBATh
O0CO3HAHHOE IMOBEJICHHUE Ha
OCHOBE TPAJUIIMOHHBIX
00I1IeYEeIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6
P 6, Temsn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

TecTtupoBanue
VYeTHBII onpoc
NuauBunyanbHas
CaMOCTOSATEIIbHAS
pabora
IIpencraBnenne
pe3yIbTaTOB
IPAKTUYECKUX padoT

Y4€TOM FrapMOHU3AIUN KontponbHas
MEKHAIIUOHAJIBHBIX U 14.5 I-o/c, 14.6 pabora
MEXPEIIUTUO3ZHBIX Beimonnenue
OTHOILIEHU, TPUMEHSATH 9K3aMEHaIIMOHHBIX
CTaHJapThI 3aTaHU I
AHTUKOPPYNIIMOHHOTO
TOBEJICHUS
OK 07. CozeiicTBOBaTh P1,Tema 1.1, 1.2, 1.3 II-0/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOIIEH 1.6 VYcrHblil onpoc
Cpelbl, pecypcocOepekeHHIO, 12) (23’ Temb1 2.1,2.2,2.3,2.4, 2.5 11-0/¢, | Yynupunyansnas
MIPUMEHSATH 3HAHUs 00 P 3. Tes 3.1, 3.2, 3.3 [l-o/c, 3.4 CaMOCTOSATEIIbHAS
M3MCHCHHUM KTMMaTta, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padora
MPUHIUITB OEPEKIUBOrO 4.711-o0/c,4.8,4.9,4.10,4.11 IIpencraBnenue
MIPOU3BOJICTBA, 3P PEKTUBHO P 5, Temsr 5.1, 5.2 pE3yIbTaTOB
JIEHCTBOBATH B P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | NPaKTHYECKHX pabOT
YpE3BBIYANHBIX CUTYAIUAX 6.7 II-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 KonTposnbnas
P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6, | pabora
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonnenue
7.12,7.13,7.14,7.15,7.16, 7.17 SK3aMEHAIIMOHHbIX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | 3ananui

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

IIK 2.1. OprannzoBsIiBaTh
pecypcHoe obectiedeHre padoT
M0 MOHTaXy, PEryJINpOBKe
HacTpOMKe, TEXHUYECKOMY
00CITy’)KUBaHHIO U PEMOHTY
BEMAC

P1,Tems1l.1-1.4, P2, T.2.1-2.6,
P4, Temsr 4.1-4.11, P2, T.2.1-2.6

P3,Temsr 3.1-3.7

P6, Tembl 6.1-6.11, P.7,Tembr 7.1-
7.11

P8, Temnr 8.1- 8.6, P11, Temsr 11.1-
11.7

P13, Temsr 13.1-13.5
P14,Temnr 14.1-14.6

VYcrHblit onpoc
NunuBuyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTHYECKUX padoT
Kontponbnas
pabora
Beinonnenue
3K3aMEHALIMOHHBIX
3aJaHUuN




MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHHIEI'O OBPA30BAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJIEMMUS»

CPEJHEITPO®ECCHOHAJIbHBIN KOJUIEK

MWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI POCCUICKOMN ®EJIEPALIIN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/’KETHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA30BAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJIEMMUS»

CPEJHENPO®ECCUOHAJILHBIN KOJJIEIK

DoH/I OLIECHOYHBIX CPEACTB

JUIS IPOBEJICHUS TEKYILEro KOHTPOJIS U MPOMEXKYTOUYHOU aTTeCTalluU
00pa3oBaTeabHON MPOrPaMMBbI

10 y4eOHo# aucuuiuine «Maremaruka»

it cneranbHocTy 12.02.10 MoHTax, TexHuyeckoe 00CIyKUBaHUE U PEMOHT
OMOTEXHUYECKUX W MEIULMHCKHUX alllapaToB U CUCTEM

dbopma npoBeeHUsI OLIEHOYHOM NpOLEAYyPhI
IK3aMeH



1.O01ee nosoxeHne

Dono oyenounwvix cpeocme (POC) npeonaznauen 011 KOHMPOJA U OUEHKU 00PA308aAMETbHBIX
00CMUIICEHUTL 00YHaAIOUUXCA, 0CBOUBUIUX NPOZPAMMY YUEeOHOIl Oucyunaunsl «Mamemamuxay.
@OOC BKiIIOYAET KOHTPOJIbHBIE MAaTEPUaIbI IS IPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM
arTecTaly B GopMe IK3aMeHa.

®OC paszpaboTan B cooTBeTcTBUU ¢ DepepalnbHbIM roCyIapCTBEHHBIM 00pa30BaTEeIbHBIM
crangaptoM 1o cneruaigbHocTe CIIO  12.02.10 MoHTax, TEXHUYECKOE 00CTy>)KUBAaHHE K PEMOHT
OMOTEXHUUYECKUX W MEIULMHCKHUX allapaToB U CUCTEM

I1. Pe3yabTarhl 0CBOCHHS JUCHMILIMHBI, OJJIeKALEH MPOBEpPKe.

[InanupyemMble pe3yjbTaTbl 00y4eHHs

OO011ue KOMIeTeH NI

Oo0umue JIMcuunmHapHbie
OK 01 Beibupath - TOTOBHOCTH K TPYAY, -BJIAJIETh METOJaMH J10Ka3aTEIbCTB,
CIIOCOOBI PEUICHHUS 33a4j0CO3HAHNE [ICHHOCTH QJITOPUTMaMH pELICHUs 3a/1a4; YMEHUE
pohecCHOHATBLHON MacTepCcTBa, TPYI0IO0HE; (bopMyJIMpOBaTh ONPEEIIECHNUS,
eI TeIbHOCTH, - TOTOBHOCTb K aKTUBHOM AKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
[IPUMEHUTETBHO K NesITeIbHOCTH [IPOBOJIUTH JJOKa3aTeIbHbIE
Pa3IMYHBIM KOHTEKCTaM [T€XHOJIOTHYECKOH U paccy’kKIeHUs B X0/1€ PELICHUs 3aay;

COLIMAJIbHOM HANpaBJIEHHOCTH, |- YMETh OIEpUPOBATh NOHATUAMU:
CIIOCOOHOCTh MHUIIUUPOBATh, |[CTEIEHb YMCIA, JJorapudM yucia;
[JIaHUPOBATh U [YMEHHE BBIIIOJHATH BEIUMCIICHNE
CaMOCTOSITENILHO BBIMOJIHATE ~ BHAYCHHH U IPE0Opa3OBaHHS

TaKyIO JIeSITEIbHOCTD; BBIPAKEHHUI CO CTETIEHAMHU U

- HHTEPEC K pa3InNYHbIM nmorapudmamu, npeodpazoBaHus
chepam npodeccuoHanbHON  |IpOOHO-paAIIMOHAIBHBIX BIPAXKEHUH;
ESTEIIBHOCTH, - YMETb OIIEPUPOBATH MOHATUSAMHU:
OBnajzicHNE YHUBEPCAIBHBIMU  [PallMOHAJIbHBIE, UPPALIMOHAJIBHEIE,
y4eOHBIMM [TO3HABATEIbHBIMU  |[TOKA3aTeNIbHbIE, CTEIICHHBIE,

eNCTBUSAMU: norapudmuueckue,

a) 0a30BbIE JIOTUYECKUE TPUTOHOMETPUYECKHE YPaBHEHUS U
neicTBUS: HEPaBEHCTBA, UX CUCTEMBI;
-CaMOCTOSITEIIbHO - YMETb ONEPUPOBATH MOHATUAMHU:
(dbopMynupoBaTh 1 (dyHKIUS, HeTIpepbIBHAs QyHKIUS,

AKTYyaJIM3UpOBaTh MpobdiIeMy, |[IPOU3BOIHAs, IEPBOOOpa3Has,

[paccMaTpuBaTh ee OIpeIeTICHHBIN UHTETpal; YMETh
BCECTOPOHHE; HaXOJIUTh MPOU3BOIHBIE FJIEMEHTAPHBIX
-yCTaHaBIIMBATh (byHKITUH, UCTIONB3YS CIIPAaBOYHBIC
CYIIECTBEHHBIN MPU3HAK WM  [MaTEPHAJIbI; MCCIIEIOBATH B

OCHOBaHWUS /ISl CDAaBHEHMS, [IPOCTEUINX CITy4asx GyHKIIUHA Ha
Kiaccuukanuu u 0000IICHNS; MOHOTOHHOCTh, HAXOAUTh HAUOOJIBIITNE
- OTIPEICIIATh 1ETTN 11 HAMMEHBIIIE 3HAYCHUS (PYHKITUH;
ITesITENLHOCTH, 3a7]aBaTh CTpOUTH TpauKi MHOTOUJICHOB C

MCIIOJIb3OBAHHUEM allllapara




MapaMeTpbl U KPUTEPUU UX
ITOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
[IPOTUBOPEUUS B
[pacCMaTpUBaEMBbIX SIBJICHUSX;
- BHOCUTBH KOPPEKTHUBHI B

eI TeIbHOCTD, OL[CHUBATD
COOTBETCTBUE PE3YIbTATOB
[[eJI5IM, OILICHUBATh PUCKU
[OCIICACTBUM JIEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIIJICHUE TTPH PEIICHUN
PKU3HEHHBIX TTPOOJIEM

0) 6a30BbIE UCCIIEIOBATEILCKUE
meficTBUA:

- BIIaJICTh HaBBIKAaMU yueOHO-
MCCIIEIOBATEIBLCKOM U
[IPOEKTHOM J1eATeIbHOCTH,
HABBIKAMU Pa3peIICHUS
po0Jem;

- BBISIBJISITH TIPUYUHHO-
CJICZICTBEHHBIC CBSI3U U
AKTyaJIM3UpOBaTh 3a7a4y,
BBIIBUTATh TUIIOTE3Y €
pelIeHus, HaXOAUTh
ApPTYMEHTHI [
TOKa3aTeNbCTBA CBOUX
YTBEPIKJICHUH, 33/1aBaTh
MapaMeTpsl U KPUTCPUH
[peIICHUS;

- AaHAJIM3UPOBATH MMOTYUYEHHBIE
B XOJI€ pEIICHUS 3a/1a4l
PE3yNbTAThI, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH,
[IPOTHO3HPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUSX;

-- YMETh NIEPCHOCUTH 3HAHUS B
[MO3HABATEIIbHYIO U
[PAKTUYECKYIO0 00JaCTH
PKU3HEIESTEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS
13 pa3HBIX PEIMETHBIX
oOJ1acTeii;

MaTeMaTHYECKOTO aHAJIN3a; TPUMEHSTh
MPOM3BOIHYIO ITPH PEIICHUU 3a71a4 Ha
ITBIYKEHHE; pEIIaTh MMPAKTUKO-
OpUEHTUPOBAHHBIC 33]]a4H Ha
HANOOJIBIINE U HANMCHBIIINE 3HAYCHHUSI,
Ha HAXOXKJICHUE ITyTH, CKOPOCTH U
YCKOPCHUS;

- YMETh OIEPUPOBATH MOHITHIMU:
panroHanbHast QyHKIHS, TOKa3aTeIbHas
(byHKIMSA, cTeneHHas QyHKIHS,
morapumuaeckas GyHKIus,
TPUTOHOMETpHYCCKHE QYHKIINH,
oOpaTHBIC PYHKITH; YMEHUE CTPOUTH
rpaduKy H3yYeHHBIX (PYHKINH,
MCTI0JIB30BaTh TPa(GUKH MTPHU U3YUCHUH
[IPOIIECCOB U 3aBUCUMOCTEH, IPU
PELICHUH 33124 U3 IPYTHX YUCOHBIX
[IPEMETOB M 33]1a4 U3 PEAbHOM KU3HH,
BEIpaXKaTh POpPMyJIaMH 3aBUCUMOCTH
MEXKTy BEIIMYMHAMH,

- YMETh peIIaTh TEKCTOBBIC 33Ja4H
[Pa3HBIX TUIOB (B TOM YHCIIE HA
[IPOLIEHTHI, JOJIH U YacTH, Ha IBUKEHUE,
paboTy, CTOUMOCTh TOBAPOB U YCIYT,
HAJIOTH, 3a/1a4¥ U3 00JIACTH YIIPaBICHUS
ITUYHBIMHU M CEMEHHBIMU (DUHAHCAMM ),
COCTaBIISITh BBIPAKCHHUSI, yPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJ1auu, UCCIIE0BATh TOIYYeHHOE
[pEeIIeHNEe U OIICHUBATh
MPaBIOMIO0I00HOCTD PE3YIIbTATOB;

- YMETH ONEPUPOBATH MOHATUSIMHU:
cpenHee apupMeTHIecKoe, MeIMaHa,
HanOOoJIbIlIee U HAMMEHbIIIEe 3HAUCHUS,
pa3Max, TUCTepCHsl, CTAaHJAPTHOE
OTKJIOHEHHUE YHCIIOBOTO Ha0Opa; yMETh
M3BJICKATh, HHTEPIIPETHPOBATH
MH(OpPMAIIHIO, TIPEACTABICHHYIO B
Ta0JINIax, Ha JUarpamMmax, rpagukax,
OTPaKAIOIIYIO CBOMCTBA peaIbHBIX
[TPOLIECCOB U SIBIICHUH; TIPEICTABIIATh
MH(OPMAIIHIO C TOMOIIBIO Ta0IHII U
Tuarpamm; Mccle0BaTh




- BRIIBUTAaTh HOBEIC HCH,
[pe/yaraTh OpUruHaJIbHbIE
[MOAXOBI I PELICHUA,

1 CIIOCOOHOCTD UX
[MCITIOJIB30OBAHUS B
MO3HABATCILHOM M COIMAJIbHOM
[paKTUKE

CTATUCTHYECKUE JaHHBIE, B TOM YHUCIIE C
[IPUMEHEHHEM IpapUUECKUX METOI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATHIMU:
CITy4alHBIN OIIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIYYaHOTO
COOBITHUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIOJIb30BAaHUEM
rpadMuecKux METO0B; IPUMEHSTh
(OpMyJIbI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 (OPMYJIBI IPH PEILICHUH 33]1a4;
OLICHUBATh BEPOSTHOCTH PEaTIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMHU
BEIMYMHAMU; YMEHHE IPUBOJAUTH
[IpUMeEpbI IPOSIBICHUS 3aKOHA OOJIBIINX
qKceN B IPUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- YMETh OIEPUPOBATH MOHATHIMU:
TOYKa, MPsMasi, IIOCKOCTH,
MPOCTPAHCTBO, IBYTPAHHBIN YO,
CKPEIMBAIOIINECS MPSIMBIE,
MapajieIbHOCTh U
[EepIEHANKYIIPHOCTD MPSIMBIX U
[JIOCKOCTEH, yrosl MeXAy MPsSMbIMH,
YTOJI MEXKIY IPSMON U TIIOCKOCTbIO,
YTOJI MEXKAY MIIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE
MEXTy TIPSIMBIMHU, PACCTOSTHIE MEXTY
[IOCKOCTSIMHU; YMEHHE UCTIONB30BaTh
[PU PEUICHNN 33/1a4 U3YYEeHHBIC (haKThI
11 TEOpEMBbI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY>KaIOLIero MUpa;

- YMETh OIEPUPOBATH MOHATUAMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHUKA, Ky0, mapasuiesIeuIe]I,
npu3Ma, nupamuaa, purypa u
MMOBEPXHOCTH BPAIICHUS, IIJIHHID,
KOHYC, 11ap, chepa, ceueHust pUrypol
BpAICHNS, TNIOCKOCTh, Kacaromascs
cdepbl, INHAPA, KOHYCA, IJI0IIa/Ib
MMOBEPXHOCTU MHPAMHU/IbI, IPU3MBI,




KOHYycCa, IWIMHAPA, IJI0MAas chepsl,
00beM Ky0a, TpsIMOYTOJIBHOTO
napajiesienumnea, MupaMuIbl, TPU3MBI,
[UIMHApA, KOHYCa, 1apa; yMEHHE
1300paXkaTb MHOIOIPaHHUKH U
[TOBEPXHOCTHU BPAIICHUS, UX CEYCHUS OT
PYKH, C IIOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB;
YMEHHUE pacIiO3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE PAacIiO3HABATh
MpaBUIbHBIC MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH MOHATHIMU:
ITBI)KEHUE B IPOCTPAHCTBE, TIOJJO0HBIE
(bUryphl B IPOCTPAHCTBE; UCTIONB30BATh
OTHOILICHHE TUIOIIAICH TOBEPXHOCTEH U
00BEeMOB MOJOOHBIX GUTYD MPU
PCILICHUH 33]1a4;

- YMETh BBIYHUCIISTh TEOMETPUICCKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOUIAb,
00BEM, IIIOIIAb TOBEPXHOCTH ),
MCTIONB3YS U3yUeHHBIE (POPMYIIBI U
METO/IBI;

- YMETh OIEPUPOBATh MOHATUIMU:
[PSMOYTOJIbHAs CCTeMa KOOPMHAT,
KOOPIMHATBI TOUYKH, BEKTOP,
KOOP/AMHATBI BEKTOPA, CKAIIPHOE
[IPOM3BEACHUE, YTOJl MEXKAY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOHU3BEICHHUE
BEKTOpA Ha YHCIIO; HAXOIUTh C
MOMOIIIBIO N3YYEHHBIX (hOpMYIT
KOOPJWHATHI CEPEeIMHBI OTPE3Ka,
[paccTosIHUE MEXAY JIByMs TOUKaMHU;

- YMETh BBIOMPATh MOAXOSAINI
M3y4eHHBIN METOJI IIs peIIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYeCKue PaKkThl U
MaTeMaTHYECKHUE MOJEIH B TPUPOTHBIX
1 OOIIIECTBEHHBIX SIBICHUSX, B
MCKYCCTBE; YMEHHE IPUBOIUTH
MPUMEPBI MATEMATHIECKUX OTKPBITHHA
[POCCUICKON U MUPOBOM
MaTeMaTHYECKOW HayKH.

- YMETh OIEPUPOBATH MOHATHAMU:
oIpenienieHne, akcuoma, Teopema,




CJIEZICTBHE, CBOMCTBO, MPU3HAK,
T0Ka3aTeIbCTBO, PABHOCHIIBHBIE
(bOpMYIHPOBKH; YMEHHE
(dbopMyIpoBaTh 0OpaTHOE U
[IPOTUBOIOJIOKHOE YTBEPKACHUE,
[IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI,
MICTI0JIb30BaTh METOJl MaTEMaTHUECKON
MH/TyKIUH; IPOBOUTH J10Ka3aTeIbHbIE
paccy’KIeHUs IPU PELIeHNH 3a/1a4,
OLIEHUBATh JIOTMUYECKYIO MTPABUIIBHOCTD
[PaCCyXICHUI;

- YMETh OIEPUPOBATH MOHATHIMU:
MHO>KECTBO, [T0IMHOKECTBO, Ollepaliu
Ha/l MHOXXECTBaMH; YMEHHE
MICTI0JIb30BaTh TEOPETHKO-
MHOYECTBEHHBIH anmapar JJs ONUCAHUs
peasbHBIX MIPOLIECCOB U SABJICHUN MPU
[pELLICHUHU 3aJiay, B TOM YHCJIE U3 JPyTuX
y4eOHBIX MPEIMETOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha
[JIOCKOCTH; YMEHUE 3a/]aBaTh U
OMUCHIBATH Tpadbl pa3IMUYHBIMU
crioco0amu; UCIOIb30BaTh rpadsl Ipu
PELLICHUH 3a/]a4;

- YMETh CBOOO/THO OIIEPUPOBATH
[OHATUSMU: COUETaHHE, IEPECTaHOBKaA,
UKCIIO COUETAaHUM, YHCIIO IEPECTAaHOBOK;
ounom HploTOHA; yMEHUE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS
TSI peIlIeHus 3a/1a4;

-yMETb ONEPUPOBATH OHATHIMMU:
HaTypaJbHOE YUCIIO, LIEJI0E YHUCIIO,
OCTaTOK 110 MOAYJIIO, PAallMOHAIBLHOE
U1CII0, UPPALMOHAIBHOE YHCIIO,
MHOYKECTBA HaTypalbHBIX, IIEIBIX,
paMOHATIBHBIX, JEHCTBUTEIHHBIX
YHCell; YMEHHE UCIIOJIb30BaTh IPU3HAKU
TETMMOCTH, HAUMEHBIITNHA OO
nenuTeNns 1 HauMeHblee olriee
KpaTHOE,

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMH: CTEIIEHb C LIEIBIM




[oKa3areseM, KOpeHb HaTypallbHON
CTEIEHH, CTENEHb C pallMOHAJIbHBIM
[10Ka3aTeJIeM, CTEIEHD C

e CTBUTENIbHBIM (BEIIECTBEHHBIM)
okaszaresem, Jorapudm 4yucia, CHHYC,
KOCUHYC U TAHT'€HC IPOU3BOJIBHOIO

KU (WER

- YMETh OIIEPUPOBATh MOHATHAMU:
TOKIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPAaBEHCTB, PAaBHOCUIILHOCTh
YpaBHEHU, HEPABEHCTB U CUCTEM,
palioHaIbHbIE, UPPALIMOHAJIBHBIE,
[oKa3aTebHbIe, CTETICHHBIE,
iorapupmMuyecKue,
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEpaBEHCTBA U CUCTEMBbl; YMEHHE
peliaTh ypaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C IOMOILBIO PA3JIUYHbIX
[IPUEMOB; PEILIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
[IPUMEHSTHh YPABHEHUSI, HEPABEHCTBA, UX
CHUCTEMBI JJIs1 PEIIEHUS] MATEMAaTHYECKUX
3ajiay M 3a/1a4 U3 Pa3IM4HbIX o0sacTen
HAyKU U pEaJIbHOM JKU3HY;

-yMeTb CBOOOJIHO ONEPHPOBATH
MOHATUSIMU: TPaQUK QYHKIUH,
oOpaTHast PyHKIMSI, KOMIIO3UIUS
byHKIMH, TUHEeHas QyHKIMS,
KBaspaTHuHas (yHKIUS, CTETIEHHAs
(YHKLHS C LIEeTBIM ITOKa3aTeleM,
TPUTOHOMETPHUUYECKUE (PYHKIUH,
0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKLIMY, TOKa3aTeNbHast U
nmorapudmuueckas QyHKINN; yMEHHE
CTPOUTH TpapuKu GYyHKIU, BHITOTHATH
peoOpazoBanus rpadukoB QyHKINMN;
YMEHHE UCII0JIb30BaTh rpauku
(byHKUIMH 17151 U3YYEHUs IPOLIECCOB U
3aBHCHUMOCTEH IpHU pELICHUH 3a/1a4 U3
MPYTUX y4eOHBIX IPEIMETOB U U3
[pEaJIbHOM JKN3HM; BBIPAXKATH




(bopMyIaMu 3aBUCMOCTH MEXTY
BEIIMYMHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH
MOHATUSMH: YETHOCTD (DYHKIIHH,
MEPUOTMIHOCTD (DYHKIIHH,
OTrPaHUYEHHOCTH (DYHKIINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(yHKIMH, HAUOOJIbIIIEEe U HAUMEHBIIIEE
3HAa4YeHUs (QYHKLUHU Ha IPOMEKYTKE;
YMEHHE MPOBOJAUTH UCCIIEI0BaHHUE
IZENIVIH

YMEHHE HCII0JIb30BaTh CBOIMCTBA U
rpaduKy GYHKIUHN IS pEIICHHS
YpaBHEHHIA, HEPAaBEHCTB U 337134 C
rapameTpamu; U300pakaTh Ha
KOOPIMHATHOH MJIOCKOCTH MHOXECTBA
peLIeHUI ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- yMETh CBOOOTHO OTIEPUPOBATH
MOHATUSAMHU: MTOCIIEIOBATEIBHOCTD,
apuMeTHIeCKast MPOTPECCHs,
reoMeTpPHUYECKasi IPOTPECcCHs,
0eckOHEeYHO yObIBaroIIast
reoMeTpHUEecKasi IPOrpeccHsi; yMeHHue
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM
YHCIIe ¢ TOMOLIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh OIEPUPOBATH MOHITHIMU:
HETPEPBIBHOCTD (DYHKITUH, aCHMITTOTHI
rpaduka QyHKIMHU, IEpBasi U BTOpas
[pon3BOoIHAS QYHKIUH,
reoMeTpUUECKUIl U (PU3NIECKUNA CMBICIT
[IPOM3BOIHOM, IEpBOOOpa3Has,
OTIpeIeNIeHHbI UHTErpal; yMEHUE
HAXOJUTh ACUMITOTHI Tpaduka
(YHKIINW; YMEHHUE BBIYNCIATH
MIPON3BOIHBIC CYMMBI, TIPOU3BEICHUS,
MACTHOTO W KOMITO3UIIHH (DyHKITHIA,
HAXOIUTh YPaBHEHUE KacaTeIIbHOM K
rpaduky QyHKIUY;

YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
U1 UccneioBaHus (DYHKIMM, 171
HAXO0KJICHUS HAWTyUIIero peieHus B




[IPUKJIAIHBIX, B TOM YHCJIE COI[MAIbHO-
PKOHOMHUYECKUX U (PU3MUECKUX 3ajauax,
IS OLIPEJIETIEHHSI CKOPOCTH U
YCKOPEHUSI; HaXOAUTh IJIOLIAAN U
00BEMBI (PUTYP ¢ TOMOILBIO HHTETPAa;
[IPUBOIUTH TIPUMEPHI MATEMATUYECKOTO
MOIETTMPOBAHUS C IIOMOIIIBIO
mudepeHIMaTbHBIX YPaBHCHHI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
KOMIIIEKCHOE YHCII0, COPSKEHHBIE
KOMILIEKCHBIE YHCIIa, MOAYJIb U
ApryMEHT KOMIUIEKCHOIO YKciia, popma
3aMyucy KOMIUIEKCHBIX YUCEl
(reomeTpuuecKasi, TPUTOHOMETPHUECKAsT
1 anrebpanydeckas); yMeTh POU3BOIUTH
apudmeTnyeckue 1eUcTBUA C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOIUTD
[IPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX
qrcel;

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATUSIME: cpeliHee apudmMeTnieckoe,
MeauaHa, HanOoJIbIIee U HauMEHBIIIEE
BHAYEHUS, pa3Max, TUCIIEPCHs,
CTaHAPTHOE OTKJIOHEHHE JJIsl OTHMCaHMS
YHCIIOBBIX IaHHBIX; YMEHHE
MiCCIIeI0BaTh CTAaTUCTUYECKUE IaHHbBIE, B
TOM YHUCJIE C IPUMEHEHUEM
rpadyecKuX METO/I0B U 3JIEKTPOHHBIX
CpencTB; rpadyuuecKu UCCIIeI0BATh
COBMECTHbIE HAOIIOJEHHSI C TOMOUIBIO
TarpaMM pacCeMBaHUS U JIMHEMHOMN
perpeccuy;

- YMETh HaXOJIUTh BEPOSATHOCTU
COOBITHI C UCTIONBb30BaHUEM
rpadUyecKuX METOIOB; TPUMEHSTh JUIs
pereHus 3a1a4d GopMyIIbl CJI0KESHUS U
YMHOKEHHST BEPOSITHOCTEH, (hopMyITy
[MOJTHOW BEPOSITHOCTH, (popMyITy
bepHyuM, KOMOMHATOPHBIE (PaKTHI U
(hOpMyIIbI; OLIEHUBATH BEPOSTHOCTU
[pPEATbHBIX COOBITHIA; yMEHUE
OTIEpUPOBATH MOHITHSIMH: CITy4yaitHas
BEIMYMHA, pacrpeieeHue




BEPOATHOCTEH, MaTEMaTUUECKOE
OKHUJaHHUEe, TUCTIEPCUs U CTaHapTHOE
OTKJIOHEHHUE CIIyYalHOW BEJIUYUHBI,
(yHKIMU pactpepeseHus U TNIOTHOCTH
[PaBHOMEPHOT0, I10Ka3aTEIbHOIO U
HOPMaJIbHOT'O paclpee/ieHUui; yMEHNe
MCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX
pactpeieieHui sl peleHus 3a1ady;
3HAKOMCTBO C IMOHSATHSIMU: 3aKOH
0OJIBIINX YKCEN, METOIbI BHIOOPOYHBIX
MICCIIEIOBaHMM; yMEHUE IPUBOAUTD
[IpUMEPHI ITPOSIBIIEHUS 3aKOHA OOJIBIINX
YHCEeN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

- YMETh CBOOOTHO ONIEPUPOBATH
MOHATUSIMH: TOYKA, MIPsIMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Ty, IIIOCKUI
YTOJI, IBYTPAHHBIN YTOJI, TPEXTPaHHBIH
yTOJ1, IEpEeceKaroIInecs, napaieabHble
1 CKpEILMBAIOLIUECS TIPSMBIE,
[1apajuIeIbHOCTD U
[EPIEHIUKYJISIPHOCTD MPSIMBIX U
[JI0OCKOCTEH, yroJI MEXAY IPSIMbIMH,
YTOJI MEXAY IIPSIMOM U TUIOCKOCTBIO,
YTOJI MEXAY TUIOCKOCTSIMHM; YMEHUE
MICII0JIb30BaTh IIPY PELLIEHUU 3a7a4
M3ydeHHbIE (PAKTHI U TEOPEMBI
[IaHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY KAIOIIEM
MUpe; yMEHUE ONepUpPOBaTh MOHATUAMU:
MHOTOTpaHHUK, CEUEHUE
MHOTOTpaHHHKA, IPABUJIbHBIN
MHOTOTpaHHUK, IPU3Ma, TUPAMHU/IA,
(urypa 1 moBepXHOCTh BPAILLICHUS,
[WUIMHAP, KOHYC, map, cdepa, pa3BepTka
[MOBEPXHOCTH, CEUEHHUS KOHYyCa 1
[MIMH]Ipa, TapajulebHbIe OCH WU
OCHOBaHHIO, CEYEHHUE I1apa, MIIOCKOCTb,
Kacaromasicsi cepbl, HUINHAPA, KOHYCa;
[YMEHHE CTPOUTH CEUEHUE
MHOTOrpaHHHKA, H300paXkaTh
MHOTOTpaHHHUKH, (GUTYPBI U
[MOBEPXHOCTHU BpAILlEHUs, X CEUEHUs, B




TOM 4HCJIE€ C TTOMOLIBIO JEKTPOHHBIX
CPEICTB; yMEHUE IPUMEHATh CBOWCTBA
reoOMEeTPHUECKUX QUryp,
CaMOCTOSITENILHO (hOPMYITUPOBATh
OTIpesieeHns U3ydaeMbIX Quryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX H
[IPHU3HAKAX FEOMETPUYECKUX (pUryp,
00OCHOBBIBAaTh WJIM OIIPOBEPIaTh UX;
YMEHHE POBOJUTH KIacCU(UKALIUIO
(buryp 1o pasIu4HbIM IPU3HAKAM,
BBITTOJIHATH HEOOXOMMBbIE
ITOTIOJTHUTEIILHBIE IOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH
MOHATUSIMHU: IJIOMIAb (GUTYPBI, 00bEM
(buUrypsl, BeJIMYMHA YIJIa, PACCTOSIHUE OT
TOYKHU 10 MJIOCKOCTH, PACCTOSTHHUE
MEX Ty IPSIMBIMU, PACCTOSTHUE MEXTY
[JIOCKOCTSIMHU, IIJI0IIAb chepsl,
[UIOIAb TOBEPXHOCTH THPAMHUIBI,
[PU3MBI, KOHYCa, HWIHHIPA, 00beM
Ky0Oa, MpsIMOYTOJIbHOTO
napajiesienumnea, MupaMuIbl, TPU3MBI,
[UIMHpa, KOHYCa, 1I1apa; yMEHHe
HaXOJIUTh OTHOIIEHHE 00BEMOB
o 100HBIX (uryp;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMU: IBH)KEHUE, apajlIeJIbHbINA
MepeHoc, CHMMETPHS Ha TUIOCKOCTH | B
MPOCTPAHCTBE, IIOBOPOT,
peoOpa3zoBaHue 1Moa00us, MOA00HbIE
(bUTyphI; yMEHHE paCTIO3HABAThH PaBHBIE
1 10700HbIe (QUTYPBI, B TOM YHCIIE B
[IPUPOJIEe, UCKYCCTBE, ApXUTEKTYPE;
YMEHHE HCII0JIb30BaTh F€OMETPHUUECKUE
OTHOILIEHHSI, HAXOJIUTh F€OMETPHUUECKUE
BEJIMYMHBI (UTMHA, YTOJI, IJIONIAb,
00BEM) TP PEIICHUH 3a/1a4 U3 IPYTUX
YIeOHBIX IPEMETOB U U3 PEeaTbHOM
KH3HU;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSMU: MIPSIMOYTOJIbHAS CUCTEMA
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH,
KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,




[TPOM3BE/ICHNE BEKTOpPA HA YHCIIO,
pa3joeHue BeKTopa 1o 6asucy,
CKJIIPHOE MPOU3BEICHUE, BEKTOPHOE
[IpOU3BE/ICHUE, YTOJI MKy BEKTOPAMHU;
[YMEHHE UCI0JIb30BaTh BEKTOPHBIN 1
KOOPJAMHATHBIA METOJ JIJISl PEILICHUS
FEOMETPUYECKUX 3aJ1a4 U 3a7a4 JPYTUX
y4eOHBIX PEIMETOB; ONIEPUPOBATD
MOHATUSIMU: MaTpula 2x2 u 3x3,
OIpEETUTENb MAaTPHULIBL,
[COMETPUUYECKUM CMBICI ONPEICITUTEIIS;
- YMETb MOJICJIMPOBATh PEabHBIC
CUTyalluu Ha SI3bIKE MATEeMaTHKU;
COCTaBJISITh BHIPAKCHUSI, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4u, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIN C UCIIOJIb30BaHUEM alllapaTa
QJIreOpbl, UHTEPIIPETUPOBATD
[MOJTyYEHHBIN pe3yJIbTaT; CTPOUTD
MaTeMaTU4eCKUE MOJIETH C TTOMOIIBIO
FCOMETPUUYECKUX TTOHATUHN U BEIUYHH,
[peraTh CBA3aHHBIC C HUMU
[IPaKTUYECKHE 3a7a4l; COCTABIATh
BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUYEHHBIN
[pe3yJIbTaT; pellaTh MPUKIIATHbIE 3a0a4l
CpeacTBaMU MaTEMaTUYECKOro aHalu3a,
B TOM YHCJI€ COI[UATBHO-
PKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa;

- YMEHUE BBIOUPATh MOIXOIAIINN METO/
1S pellieHus 3aa4u; TOHUMaHHe
3HAYUMOCTU MAaT€MATUKHU B U3YyUEHUU
[PUPOIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB U SIBICHUI; yMEHHUE
[pacrio3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHUE
[IPUBOIUTH IPUMEPHI MATEMATHIECKUX
OTKPBITHI POCCUICKON U MUPOBOU

MaTeMaTH4eCKOMH HAayKHu




OK 02 OcyiiecTBiasiTh
[MOMCK, aHAJIN3 U
MHTEPIPETAIIIO
mH(pOpManuy,
HEOOXOMMMOM ISt
BBLIITOJHEHMS 33124
podecCuoHAIbHON
eITEIbHOCTU

B 005acTi IEHHOCTH Hay4YHOTO
[MO3HAHUS:
-chopmupoBaHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUS HAYKU U
0OIIECTBEHHON PAKTHUKH,
OCHOBaHHOT'O Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B
[MOJIMKYJIbTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3bIKOBOM Ml YU TATEIBCKOM
KYyJbTYpbI KaK CpeJICTBa
B3aUMOJICHCTBUS MEXKIY
ITIOJIBMU U TTIO3HAHMSI MUPA;

- OCO3HAaHUE LIEHHOCTHU
HAay4YHOU JNEATEIIbHOCTH,
FOTOBHOCTB OCYILECTBIISATh
[IPOCKTHYIO U
MCCIIE0BATENBCKY O
esATeTbHOCTh UHANBUYAJIBHO
1 B IpYIIIIE.

OBiajieHue yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU
ITEHCTBUSIMU:

B) paboTa ¢ uHpopMmaueil:

- BJIaJICTh HaBBIKAMH
MoJTyueHus: nHpopMaIuu us3
MCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYILIECTBIIATh
[MOMCK, aHAJIU3,
CHCTEMaTU3aIUI0 U
MHTEPIPETAINIO HHPOPMAIIHH
Pa3TUYHBIX BUJIOB U (HOPM
[pPEICTABIICHHS;

- CO3/1aBaTh TEKCTHI B
pa3anuHbIX (hopMaTax ¢
Y4ETOM Ha3HAYCHUS
MH(OpMAIIUY U TIeTIeBOI

Ay TUTOPUH, BBIOUpAS
ONTUMATBHYIO OopMy

- YMETh OIIEPUPOBAThH MOHATHAMU:
panroHanbHast QyHKIMS, IOKa3aTelbHas
(byHKUMA, cTeneHHas QyHKIHS,
morapumuyueckas GyHKIus,
TPUTOHOMETPHUYECKUE (DYHKIHH,
oOpaTHbBIE QYHKINH; YMEHUE CTPOUTH
rpaduKky U3y4YeHHBIX PYHKITUH,
MICII0JIb30BaTh TPa(GUKH IIPU U3YyUYEHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IpU
[peLLICHUHU 3aJa4 U3 IPYTUX YUEeOHbIX
[IPEIMETOB U 33]a4 U3 PEAbHOM KU3HH;
BHIpAKaTh POPMYIIaAMHU 3aBUCHMOCTH
MEXKTy BETUYHMHAMHU;

- YMETh OIEPUPOBATH MOHITHIMHU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUN U
HEpaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaIbHBIE, HPPAlOHAILHEIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
lorapupmMuIecKue,
TPUTOHOMETPHUECKUE YPAaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMETh pelaTh
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
[TOMOILIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
mapaMeTpoM; IPUMEHSTh yPaBHEHHUS,
HEPaBEHCTBA, X CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3
[pa3IMYHbIX 00JacTel HayKu U pealbHON
PKU3HM,

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMU: JIBU)KEHUE, NTapaslIeIbHbIH
[epeHoc, CHMMETPUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT,
peoOpa3zoBaHue Moa00Us, TOA0OHbIE
(bUTYpBI; YMETh PacliO3HaBaTh PAaBHBIC U
0/100HbIE PUTYPBI, B TOM YHCJIE B
[IpPUPOJIe, UCKYCCTBE, APXUTEKTYPE;
YMETb UCIIO0JIb30BaTh T€OMETPUUECKHE
OTHOILIEHHSI, HAXOJIUTh F€OMETPHUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IIJI0Ia]b,




[peCTaBICHUS U
BU3yalIn3alUHY;

- OLICHUBATh JIOCTOBEPHOCTD,
IIETUTUMHOCTD UH(POPMALIUH,
ee COOTBETCTBUE MPABOBBIM H
MOpaJIbHO-ITHYECKIM HOpMaM;
- HCII0JIb30BATh CPEACTBA
MH(POPMALIMOHHBIX U
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH B pelICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 3a/1a4 C
COOII0/IeHIEM TPeOOBaHMIA
APTOHOMUKHU, TEXHUKH
0€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHus,
[IPABOBBIX U ATUYECKUX HOPM,
HOpPM MH(pOPMaIIMOHHON
0€30I1acHOCTH;

- BJIaJICTh HaBBIKAMH
pacrio3HaBaHMS U 3AIIUTHI
MHpopManuy,
MHGOPMAaLMOHHOM
0€30MacHOCTH JTMYHOCTH

00BEM) TP PEIICHUH 3a/1a4 U3 IPYTUX
Y9eOHBIX IPEAMETOB U U3 PEaTbHOM
PKU3HU

OK 03 ITnanupoBats 1
[peaTn30BHIBATH
COOCTBEHHOE
pogecCuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE

B oGactu 1yxoBHO-
HPABCTBCHHOI'O BOCIIUTAHUA:
-- c(hOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA,
PTHYECKOTO TIOBEICHHUS;

- CIIOCOOHOCTH OIICHUBATh
CUTYaIMIO U IPUHUMATh
0CO3HAHHBIE PEIICHHUS,
OPUCHTUPYSCh HA MOPAITLHO-
HPAaBCTBCHHLIC HOPMEI U
[[CHHOCTH;

- OCO3HAHKE JTMYHOTO BKJIaa B
[TOCTPOEHNE YCTOWUYHUBOTO
Oymymiero;

- OTBETCTBCHHOE OTHOIIICHUE K
CBOMM POJIUTEINISIM U (WIJTH)
NPYTUM YJICHaM CEMbH,
CO3/IaHUIO CEMbU Ha OCHOBE

- YMETh OIEPUPOBATh MOHATHIMU:
panroHaIbHbIE, HPPAIlOHAIEHEBIE,
MoKa3aTebHbIE, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUYECKUE YPABHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATH MOHATUIMU:
MHOTOI'paHHHK, CEYEHUE
MHOTOI'paHHHKa, Ky0, apajjienenumnes,
npu3Ma, nupamuaa, purypa u
MMOBEPXHOCTH BPAIICHUS, IIJIHHID,
KOHYC, 1m1ap, cdepa, ceueHus Qurypsl
BPAICHHS, TUIOCKOCTh, KaCAIOIAsICsI
cdepbl, INHAPA, KOHYCA, IJI0IIA/1b
MMOBEPXHOCTU MHPAMHU/IBI, IPU3MBI,
KOHYcCa, HMIMHPA, IJI0AIbL chepsl,
00BeM Ky0a, MIpSMOYTOJIBHOTO
MapauieNienune/a, MupaMuIbl, TPU3MEI,




OCO3HAHHOTO MPUHATHUS
[IEHHOCTEH CEMEMHOM )KU3HU B
COOTBETCTBUU C TPAJAUIIUSIMH
HapoaoB Poccuu;

OBnajsieHre YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSMU:
a) cCaMOOpTraHU3alIHS:

- CAaMOCTOSITEIHHO
OCYIIECTBIISATh
[M03HABATEJIbHYIO

eI TEIIbHOCTD, BBISIBIISITH
[poOJIEMBbI, CTABUTH U
(bopMyIupoBaTh COOCTBEHHBIE
3ajiauyu B 00pa3oBaTeNbHON
e TEIbHOCTH U KU3HEHHBIX
CUTYaLUAX;

- CAMOCTOSITEIbHO COCTaBIIATh
[JIaH peIleHus: TPOOIEMBI C
YI€TOM HMMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
[IPEATIOYTEHU;

- TaBaTh OLICHKY HOBBIM
CUTYaIIUsM;

CII0cOOCTBOBATH
(hOpMHUPOBAHUIO U TIPOSBICHUIO
[IIPOKOI SPYIUIIMH B PA3HBIX
007acTsIX 3HaHUN, TOCTOSTHHO
[MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KyJIbTYPHBIH YPOBCHB;

0) CAMOKOHTPOJIb:
MCTIOJTE30BATh MIPUEMBI
pedIIeKCHu IS OLEHKU
CUTYyallld, BEIOOpa BEPHOTO
[peIIeHUs;

- YMETh OIECHUBATh PUCKH H
CBOCBPEMEHHO MPUHUMATh
[PEIICHUS TI0 UX CHIDKEHUIO;

B) SMOITMOHAIILHBIA WHTEIIICKT,
[peIIOJIararoIIHiA
c(hOpMUPOBAHHOCTE:
BHYTpEHHEH MOTHBAIIUH,
BKITIOUAIOIIEH CTpEMIICHHE K

LUJIUHAPA, KOHYCA, [1apa; yMEHUE
1M300pakaTb MHOTOIPaHHUKU U
[IOBEPXHOCTHU BpAILlEHUs, UX CEUEHUS OT
PYKH, C TOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMETb pacro3HaBaTb CHMMETPHIO B
[POCTPAHCTBE; YMETh PACIIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATUAMMU:
[IPSIMOYTOJIbHAsI CUCTEMA KOOPJAMHAT,
KOOpJMHATBI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOPA, CKAJISIPHOE
[IPOU3BE/IEHUE, YTOJ MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpAa Ha YKCJIO; HAXOJIUTH C
[MOMOIIIbIO U3YUYEHHBIX (HOPMYII
KOOPJAMHATBI CEPEUHBI OTPE3KA,
[PACCTOSIHUE MEXY ABYMSI TOUKaMHU




ITOCTHKCHHIO 11U U YCIIEXY,
OIITUMH3M, MHULIHATUBHOCTb,
YyMEHHUE JeHCTBOBAThH, UCXOIS
113 CBOMX BO3MOXKHOCTEH;

- DMITATHH, BKITIOYATOIICH
CII0COOHOCTH TOHUMATh
SMOILIMOHAJILHOE COCTOSIHUE
ITPYTUX, YYUTBIBATh €0 MPH
OCYIIECTBICHUHN
KOMMYHHUKAITUHU, CIOCOOHOCTD
K COYYBCTBUIO U
COTIEPEKUBAHUIO;

- COI[MAJIbHEBIX HABLIKOB,
BKJIFOYAFOIIUX CIIOCOOHOCTD
BBICTPAMBATh OTHOILICHHUS C
ITPYTHUMH JIIOJIbMU, 3a00TUTHCH,
[IPOSIBJIATH HHTEPEC U
paspemniaTh KOHMIUKTHI

OK 04 Paborats B
KOJUIGKTUBE U KOMaH/IE,
B PEKTUBHO
B3aHMO/ICHICTBOBATH C
KOJUIETaMH,
[PYKOBOJICTBOM,
KJIEHTaMU.

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSTEIBHOCTU U
CaMOOIIPEICIICHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
LICCIIeI0BATEIbCKOM,
[IPOEKTHOM U COLIMATIbHOM
N1eATEIbHOCTH;

OBiajieHue yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU
ITEICTBUSIMU:

0) coBMeCTHas IeATeTbHOCTD:

- IOHUMATh U UCIIOJIb30BAThH
[IPEUMYIIECTBA KOMAaHAHON U
MHINBUIYATbHON pabOTHI;

- IPUHUMATH 1IeJId COBMECTHOM
NIeATEIIbHOCTH,
OpraHNU30BBIBATH U
KOOPJIMHHUPOBATh JEHUCTBUSA 110
€€ JTOCTUKEHUIO: COCTABIIATh
[J1aH J1EUCTBUH, paclpeaeaTh
[POJIA C y4€TOM MHEHUHU
YYaCTHUKOB O0CYX/1aTh
[pe3yabTaThl COBMECTHOU
paloThI;

- YMETb OIIEPUPOBATH MOHATUAMHU:
CITy4alHBIN OIBIT U CIIy4ailHOE
cOOBITHE, BEPOATHOCTD CIy4YailHOro
COOBITHUS; YMETh BBIUUCIIATh
BEPOATHOCTH C UCIIOJIB30BAHUEM
rpadMuecKux METO0B; MPUMEHSTh
(OpMyJIBI CIIOKEHHUS U YMHOKEHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 (GOpMYyJIBI IPU PELICHUH 3a/1aY;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CITy4YailHBIMU
BETMYMHAMU; YMEHHUE TPUBOIUTh
[IpUMeEpbI MPOSIBICHUS 3aKOHA OOJIBIINX
qKceN B IPUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOTHO OIIEPUPOBATH
MOHSATUSIMU: CTENIEHb C LIETBIM
[TOKa3aTesIeM, KOPEHb HaTypaJbHON
CTETIeHH, CTENIEHb C PallMOHATbHBIM
[OoKa3aTeseM, CTENEHb C
NENCTBUTENBHBIM (BELIECTBEHHBIM )
okaszaresem, Jorapudm ducia, CHHYC,
KOCHHYC U TAHT€HC IPOU3BOJIBHOIO

YUCIIa;




- KOOPJIMHUPOBAThH U
BBHITIOJIHATH padOTy B YCIOBUSAX
[pEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBJIATH IO3UTUBHOE
CTpaTeruueckoe MoBeeHUE B
Pa3IMYHBIX CUTYaLUsX,
[IPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
MHUIIMATHBHBIM.

OBnajieHrne YHUBEPCAIbHBIMU
PETYISTUBHBIMH JICHCTBUSMHU:
) IpUHSATHE CeOs U IPYTHX
ITrOIEN :

- IPUHUMATh MOTHUBBI U
ApPTyMEHTHI IPYTUX JIOACH Mpu
AHAJIM3E PE3yJIbTaTOB

e TEIIbHOCTH;

- IPU3HABaTh CBOE IIPaBo U
[IpaBO JAPYTHX JIIOACH Ha
OIITNOKH;

- pa3BUBaTh CIOCOOHOCTh
[MOHUMAaTh MUP C TO3ULUH
IPYroro 4ejioBeKa

- yMeTb CBOOO/THO OTIEpUPOBATH
MOHATUAMH: TpadUK QyHKIINUH,
oOpaTHas PyHKIUS, KOMIO3HLIUS
(byHKUMH, TUHEWHAS QYHKIUS,
KBapaTU4Hasl (PYHKIUS, CTEIICHHAS
(YHKIHS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETPUUYECKUE (PYHKIUH,
0OpaTHbIE TPUTOHOMETPUYECKHE
(yHKLMY, TOKa3aTeNbHas U
iorapudmudeckast GyHKIIMH; YMETh
CTPOUTH TpapuKH (PYHKIN, BBIOIHATH
npeoOpa3oBaHus TpaguKoOB QYHKIIHIA;
- YMETh UCIIOJIb30BaTh Tpaduku
(YHKUIMH 17151 U3YYEHUS TPOLIECCOB U
3aBUCUMOCTEH MpU pEeLICHUH 3ajiay U3
NPYTUX y4eOHbIX IPEIMETOB U U3
[peasIbHOM JKU3HU; BhIpaXKaTh
(bopMyIaMu 3aBUCUMOCTH MEXTY
BEITMYMHAMU;

- CBOOOJTHO OTIEpUPOBATH MOHATHIMMU:
YEeTHOCTH (PYHKIINH, IEPUOAUIHOCTD
(yHKINHU, OTPAaHUYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
(byHKIMU, HanboblIee U HAMMEHbIIIee
3Ha4YeHUs (PYHKLIUU Ha IPOMEKYTKE;
YMETb IPOBOJIUTH UCCIIEIOBAaHUE
byHKIUY;

- YMETh UCIIOJIb30BaTh CBOMCTBA U
rpaduku QyHKIUN A1 peIIeHHS
YpaBHEHHIA, HEPAaBEHCTB U 337134 C
apaMmeTpamu; U300pakaTh Ha
KOOP/IMHATHOMH MJI0CKOCTH MHOXECTBA
peLeHN ypaBHEHUH, HEPABEHCTB U UX
CHCTEM

OK 05 OcymiecTBasiTh
YCTHYIO U THCbMEHHYIO
KOMMYHHKAITAIO HA
TOCYJapCTBEHHOM SI3BIKE
C Y4eTOM OCOOCHHOCTEM
COLIMAJILHOT'O B
KyJIbTYpPHOTO KOHTEKCTa

B 00i1acTH 3CTETHUECKOTO
BOCITUTAHUA .

- 9CTETHYECKOE OTHOIIEHUE K
MUpY, BKIIIOYasi 3CTETUKY ObITa,
HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPyAa U
00IIIECTBEHHBIX OTHOIIECHHI;

- CITIOCOOHOCTH BOCTIPUHUMATh
pa3J'II/I'-IHI)Ie BUIbI I/ICKYCCTBa,

- YMETb OIIEpUPOBATH OHATHSIMU:
cpenHee apupMeTHyecKoe, MeIMaHa,
HanOoJIbIIIee ¥ HAMMEHBIIIee 3HAUCHUS,
pa3max, JUCIEPCHs], CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO HabO0pa; yMEeHHE
M3BJICKATh, UHTEPIIPETUPOBATH
H(OpMAIIHIO, TPEJICTABICHHYIO B
Ta0yuIax, Ha AuarpamMmax, rpagukax,
OTpa’karollyt0 CBOMCTBA PeabHBIX




TpaUIIIU U TBOPUYECTBO CBOETO
U IpYyrUX HapOJIOB, OIIYIIaTh
PMOIIMOHAILHOE BO3/ICHICTBHE
HCKYCCTBA,

- YOSK/IEHHOCTh B 3HAYMMOCTHU
IS TMYHOCTH U 001IeCcTBa
OTEUYECTBEHHOTO ¥ MHPOBOT'O
MCKYCCTBa, STHUYECKHX
KYJIbTYPHBIX TPAIUITUN 1
HapOIHOT'O TBOPYECTBA;

- TOTOBHOCTH K
CaMOBBIPKEHUIO B PA3HBIX
BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH Ka4eCcTBa
TBOPYECKOM JIMUHOCTH;
OBnajieHne YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU
MeCTBUSIMU:

a) oO1IeHue:

- OCYILIECTBIIATH
KOMMYHHKAITUH BO BCEX
cepax KU3HHU;

- pacro3HaBaTh HeBepOaIbHbIE
CpelCTBa OOIICHMSI, TOHUMATh
3HAYCHUE COLMAIIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKA
KOH(MIMKTHBIX CUTYyalluil 1
CMSTYATH KOH(IHKTHL;

- Pa3BEpPHYTO ¥ JIOTUIHO
M3JIaraTh CBOIO TOUYKY 3PCHHUS C
MICIIOJIE30BAHMEM SI3BIKOBBIX
CpENCTB

[TPOIIECCOB M SIBJICHUH; TIPECTABIIATH
MH(OPMAIIHIO C ITOMOIIBIO TAOJIHI U
Tuarpamm; UCclieIoBaTh
CTATHCTUYECKUE TaHHEBIE, B TOM YHCIIE C
[PUMEHEHUEM TpaUIeCKUX METOIOB U
PIICKTPOHHBIX CPE/CTB;

- YMETh OIEPUPOBATH MOHATHAMHU:
TOYKa, MpsiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAHHBIN yroJI,
CKPEIIUBAIOIINAECS TIPSIMBIE,
MapajuIeIbHOCTh U
[EPIICHIUKYJISIPHOCTD MIPSIMBIX H
[IOCKOCTEH, YTOJI MEXITy TPSIMBIMHU,
YTOJT MY IPSIMOM U TUTOCKOCTBIO,
YTOJI MEXKAY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE
MEXTy IPSIMBIMHU, PACCTOSTHIE MEXTY
[JIOCKOCTSIMU;

- YMETh HCIIOJIH30BaTh IPHU PEIICHUH
3aj1a4 U3y4YCHHBIC (AKThl U TEOPEMBI
[TAHUMETPHUH; YMEHUE OICHUBATh
pa3Mepbl 00BEKTOB OKPYKAFOIIIETO MUPA

OK 06 ITposiBnsTh
rpa)<T1aHCKO-
[MaTPHOTHICCKYIO
[TO3HIIMIO,
IIEMOHCTPHPOBATH
0CO3HAHHOE TOBEICHHE
Ha OCHOBE
TPaTULIMOHHBIX
00II1eYeIIOBEUSCKIX
[[EHHOCTEU, TPUMEHSTh
CTaHIapPTHI

- 0OCO3HaHHE 00yYaIOIIMMUCS
[POCCUICKOM I'paXKJaHCKOU
MICHTUYHOCTH;

- LIeJICHAIPABIEHHOE Pa3BUTHE
BHYTPEHHEH NO3ULINA
ITUYHOCTH Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN
Hapo10oB Pocculickoi
Denepanvy, UCTOPUUIECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX
Tpaauuui, GpopMuUpoBaHuE

- YMETh ONEPUPOBATh MOHATUIMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPINHAT,
KOOpJMHATHI TOUKH, BEKTOP,
KOOpJMHATHI BEKTOPA, CKAISIPHOE
[IPOM3BEICHUE, YTOJ MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE
BEKTOPA HA YHUCJI0; HAXOIUTH C
[TOMOILBIO U3YUYEHHBIX (HhOpMYIT
KOOpJMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEKIY JBYMs TOUKAMU;




AQHTHUKOPPYILUOHHOTO
HaIPaBJICHUS.

CHCTEMBI 3HAYMMBIX
[[EHHOCTHO-CMBICITOBBIX
yCTaHOBOK,
AHTUKOPPYMIIHOHHOTO
MHUPOBO33PCHUS,
[IPaBOCO3HAHMUS,
PKOJIOTHYECKOM KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTh LIETIH U
CTPOHTH KM3HEHHBIC TIAHBI;
B yacTu rpakaaHcKoro
BOCITUTAHMSL:

- OCO3HAHHME CBOMX
KOHCTUTYIMOHHBIX TPaB U
00s13aHHOCTEH, YBaXKCHUE
3aKOHA M IPaBOIOPSIKA;

- IPUHATHE TPaIUIHOHHBIX
HAI[MOHAJIbHBIX,
00IIEYETOBEUECKHUX
[YMaHUCTUYECKUX U
TEMOKPATUYECKHUX IIEHHOCTEH;
- TOTOBHOCTD ITPOTHBOCTOSTH
1/ICOJIOTHH SKCTPEMHU3MA,
HaI[MOHATN3Ma, KceHOoPoOuH,
IMUCKPUMUHAIIMHU TIO

OK 07 CopeiicTBOBaThH
COXPaHEHUIO
OKPYKaIOIIEH Cpebl,
[pECypCOCOEPEKEHHUIO,
B hekTUBHO
IEeliCTBOBATh B
Ype3BBIYAITHBIX
CUTYallUsX.

COLIMAIbHBIM, PEITUTHO3HBIM,
[PACOBBIM, HAIIMOHAJIBHBIM
[pU3HAKAM;

- TOTOBHOCTBH BECTU
COBMECTHYIO JIEITEIILHOCTD B
MHTEepEeCcax rPaXkaaHCKOTO
00111eCTBa, Y4aCTBOBATh B
CaMOyIIpaBJICHUH B
0011600pa30BaTENHLHOM
OpraHu3aIluy U JIETCKO-
FOHOIIIECKUX OPTaHU3aIUsIX;

- YMCHHC B3aHMO,Z1€I>iCTBOBaTB C
COOUAJIBHBIMHA MHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU
11 HA3HAYCHUEM

- TOTOBHOCTb K T'YMaHUTAPHOMN

MMATPUOTUYCCKOI'O BOCITUTAHUS:

-yMeTh BBIOMPATH MOAXOISALINI
M3YUYEHHBIN METOJ JJI pELICHUS 3a]1a4H,
pacrio3HaBaTh MaTeMaTHYECKUE (PaKTHI U
MaTeMaTUYECKUE MOJIEIH B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX, B
MICKYCCTBE; YMEHUE NPUBOJUTD
[IpUMEPBI MATEMAaTUYECKUX OTKPBITHIA
[POCCUICKON Y MHUPOBOM
MaTeMaTUYeCKOU HAYKH.

- YMETh ONIEPUPOBATH MMOHATUAMMU:
CITy4alHBIN OIIBIT U CIIy4ailHOE
cOOBITHE, BEPOATHOCTD CIy4YailHOro
COOBITHSI; YMETh BBIYUCIIATD
BEPOATHOCTH C UCIIOJIb30BAHUEM
rpaduyecKux METO/I0B; IPUMEHSTh
(hOpMYyJIbI CIIO’KEHUSI U YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE (haKThI
1 hOpMYIIBI IPU PEUICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4YailHbIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTh
[IpUMEPHI ITPOSIBIIEHUS 3aKOHA OOJIBIINX
qKCeN B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX

1 BOJ'IOHTCpCKOfI ACATCIIBHOCTH,

- YMETh ONEPUPOBAThH MOHATHIMHU:
(byHKLHMS, HETIpepbIBHAS (PYHKLNA,
[POU3BOHAS, TIEPBOOOPA3HAS,
OTIpe/IeICHHBI MHTETPAT; yMETh
HAXOIUTh MPOU3BOIHBIE HIIEMEHTAPHBIX
(YHKIHH, HCTIONTB3YS CIIPABOYHEIE
MaTepHalbl; UCCIIE0BaTh B
MPOCTEHIINX CcIyvasX GYHKINU HA
MOHOTOHHOCTb, HAXO/IUTh HAUOOJIbIINE
1 HaMEHbIINE 3HaUeHHs QyHKIIHIA;
CTPOUTH TPaPUKH MHOTOUJICHOB C
MCTIOJTB30BaHUEM alllapaTa
MaTeMaTHIECKOTO aHAIN3a; TPUMEHSTh
MPOM3BOIHYIO ITPH PEIICHUHN 3a7a4 Ha
NIBIDKEHUE; peIaTh MPaKTHKO-
OpUEHTHPOBAHHBIE 33/1a41 Ha
HarOOJIbIINE M HAMMEHbIIINE 3HAYCHHUS,
Ha HaXO0XJIEHUE ITyTH, CKOPOCTH U
YCKOPEHUS;




- chopMHUPOBAHHOCTH - YMETh ONIEPUPOBAThH MOHATUSIMH:
[POCCUICKOM TpaXkIaHCKOU ITBIDKEHHE B MIPOCTPAHCTBE, IMOJ00HBIC
MICHTUYHOCTH, TATPUOTU3MA, ((DUTYPBI B TPOCTPAHCTBE; UCIIOIB30BAThH
YBaKEHHUS K CBOEMY HapOay, [OTHOIIEHHUE IIIOMAEH TOBEPXHOCTEHN 1
4yBCTBAa OTBETCTBEHHOCTH 00BEeMOB TOAOOHBIX (HUTYp TIpU

nepea PonuHoOM, ropocTi 32 [pellieHrH 3a/1ay;

CBOI Kpai, cBoro Poauny, cBoi
SI3BIK Y KYyJIbTYPY, OPOLIJIOE U [ YMETb BBIYUCIIATE TCOMCTPUYCCKUC
HacTosIIee BEJTMYUHBI (JUTHMHA, YOI,
MHOTOHAIIMOHAJIBHOTO HAapoaa
Poccuu;

- IICHHOCTHOE OTHOIIICHHE K
rOCyJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOTHOMY
HACJICAUIO, TaMITHUKAM,
TpaauiusaM HapoaoB Poccun,
mocTr>keHusIM Poccuu B Hayke,
CKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX U TPYJIE;

- ujieliHast yOeXKIeHHOCTb,
FOTOBHOCTH K CITY>KCHHIO U
3anure OTeuecTna,
OTBETCTBEHHOCTbD 3a €TI0
Ccyne0y;

OCBOCHHBIE 00yYaIOIMMHUCS
MEXITPEIMETHBIC TOHATHUS U
VHUBEpCaIbHbIC yueOHbIE
nercTBUs (PErysiTUBHBIC,
[MO03HABATEIILHEIC,
KOMMYHUKATHBHEIE),

- ClIOCOOHOCTh MX
CII0JIb30BaHUS B
[M03HABATEILHOM 1 COIMAIbHOMN
[paKkTUKE, TOTOBHOCTb K
CaMOCTOSITEIbBHOMY
MJIaHUPOBAHUIO U
OCYIIECTBIICHUIO YUECOHOU
MesTeTbHOCTH, OPTaHU3AIUN
y4eOHOTO COTPYIHUYECTBA C
e 1arornIeCKUMH
paboOTHUKAaMU U CBEPCTHUKAMHU,
K y4acCTHIO B IOCTPOCHUU




VHIUBUyaIbHON
00pa3oBaTeNbHOI TPACKTOPUU;
- OBJIaJICHUE HaBbIKAMU
y4eOHO-UCCIIe10BATEIbCKOM,
[IPOCKTHOM U COLUAIBLHON

e TEIIbHOCTH

- He IPUHUMATh JeHCTBUS,
[IPUHOCSIINE BPE
OKpYXarollei cpeae;

- YMETb POTHO3UPOBATH
HEeOIaroNpUsITHbIE
PKOJIOTMYECKUE TIOCTIEICTBUS
[IPEAITPUHUMAEMBIX JICHCTBHIA,
[pea0TBpaIiaTh ux;

- PaCIIMPHUTH OIBIT

eI TEIbHOCTH SKOJIOTHUECKOM
HAIPaBICHHOCTH;

- pa3pabaThIBaTh IJIaH
pelIeHns IPOOJIEMBI C YUETOM
QHAJIN3a UMEIOIINXCS
MaTepUaTbHBIX U
HeMaTepuaibHbIX PECYPCOB;

- OCYLIECTBIISAT
[[eJICHATTPaBICHHBIN MOUCK
MepeHoca CpesicTB U ClocoOoB
IIEHCTBUSA B
MpodhecCHOHANBHYIO CPeay;

- YMETb MePEHOCUTH 3HAHUSI B
[M03HABATEJIbHYIO U
[IPAKTUYECKYIO 00JaCTH
PKU3HEJCSTENIbHOCTH;

- IpeJyIaratb HOBBIE TTPOEKTHI,
OIICHUBATD WU C TIO3UIIUU
HOBU3HBI, OPUTUHAILHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

- TaBaTh OLIEHKY HOBBIM
CUTYaIlUsIM, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE
[PE3yJIbTATOB 1IEJIAM

ILIOMIAb, 00BEM, TIOMIAAE
[MOBEPXHOCTH ), UCTIONB3YsI U3yUEHHbBIE
(hOpMyJIBI 1 METOJIBI

TIK 2.1.
OpranuzoBbIBaTh

-YMETH

DopMUPOBATh IJIaH PECYPCHOIO

oOecriedeHust IJIsl BBITOJTHEHHUS
a0O0T 10 MOHTAXY, PETyJIUPOBKE,

- YMETh OIEPUPOBATH TOHATHIMU:
(byHKIMS, HeTIpepbIBHAsL QYHKINA,
MMPOU3BOIHAS, TIEPBOOOpa3HAas,




pecypcHoe o0ecreueHne [HaCTPONKE, TEXHUIECKOMY OTIpeIeJICHHBIN HHTETPAN;, YMETh
paGOoT MO MOHTAKY, obciykuBannio 1 peMOHTYBMAC gaxomuTh IpoM3BOIHBIE SIEMEHTAPHBIX
OLeHUBATH OTPEOHOCTH B (hYHKIIMI, HCTIONB3YS CIIPAaBOYHBIC
000pyIOBaHUH, é{606XOILI/IMOM ’HHHMaTepI/IaJIBI; HICCIICIOBATH B
IBBITIOJTHCHHS Pa0OT I1I0 MOHTAXK o

p Y> Inpocreiimmx ciaydasx QyHKIMK Ha
[pEryJIMpOBKE, Ha-

. MOHOTOHHOCTh, HAXOJIUTh HAHOOJIBIITNE
CTPOUKE, TCXHUICCKOMY o
PKUBAHUIO U PEMOHTY U HaMEHbILINE 3HAaUeHUs (DYHKLINH;

o0cry>)kuBanuio, peMoHty bBMAC
EMAC CTPOUTH TpapUKH MHOTOUJIICHOB C
MCIIOJIb30BAaHUEM alllapara
MaTeMaTUYECKOr0 aHallu3a; TPUMEHSTh
[IPOU3BOAHYIO MPU PELICHUH 3a]a4 Ha
NBIKEHUE; pelaTh IPAKTUKO-
OPUEHTUPOBAHHBIE 33]]a4H HA
HanOOJIBININE M HANMCHBIITHE
3HAYECHUSMHTEPIPETUPOBATH
MOJIYYCHHBIN pe3yJIbTaT; CTPOUTD
MaTEMaTUYECKHE MOJEIH C IIOMOIIbIO
FEOMETPUYECKUX MTOHSATUN U BETUYHH.
[penaTh CBA3aHHbIE C HUMU
MPAKTUYECKUE

PEryJIUpOBKE,HACTPOIKE,
TEXHUYECKOMY 00CIy-

KAPTOUYKH-3AJAHUS )11 UTHAUBUAY AJTbHOM PABOTDI
Tema «/lelcTBUTEIbHBIE YHCIa U AeiicTBUsA Hag HuMm» (OK 04, TIK 2.1)
Kaprouxa 1

1. Haiinure 3Ha4eHNME BBIPAKCHUS:

(152§ - 148§) -0,3
4 8
0,2
2. Haiinure X U3 nponopuuu:
@-352t-11y:016 32-3.1
7 5 __ [ 14 6
X 1240
84 60
Kaprouka 2
1. Haiinnre 3Ha4YeHNE BBIPAKECHUS:
172E —1701 + 3i
6 3 12

0,8-0,25

2. Haitnure X U3 nponopuuu:



28 17

0125x  Uga o) 07
(}gd_g}) " 0,675-2.4-0,02
24 40

Tema «Pemienne ypaBHeHHUil 1 HepaBeHCTB ¢ 04HOI nepemenHoi» (OK 04, IIK 2.1)
Kaprouka 3
1. Pemute ypaBHeHuUeE:
1) 3(x—2)-5=4—-(5x-1);

—2_ ’
5 15

1 A(x —
2 33X+ (x-3)

6Xx—x>—6 2x-3
3) - =1
Xx—-1 Xx—1

4) |2x -3 =
Kaprouka 4
Pemvre HepaBeHCTBO:

5x—-2 3-X
__>1.
3 2 ’

1)

(x D(x - 2)
X—3 ’

3) x* +5x+4=>0.
Tema « Tpuronomerpnyeckne GpyHKkuun 4ucjaoporo aprymenta» (OK 04, OK 02)
Kaprouka 5

1. Haiinute paarnanHyo Mepy yria, paBHOTO:
a) 135 B) 36°;

6) 210°; r) 10°,

2. Haiinute 3Ha4eHUE BBIPAKEHUSA:

a) 2€0560° +~/3c0530°:

6) 5sin30° —ctg45°:



») 3tg45° -tg60°.
Tema « Tpuronomerpuueckue ypasuenus» (OK 01, IIK 2.1)

Kaprtouka 6

Pemnre ypaBHeHnue:

1 sinx—l-
. X

2.Zcos§+1=0;

3. 3sin?-5sinx—2=0;

CAMOCTOATEJIBHAA PABOTA

Tewma JleiictButenbubie yuciaa (IIK 2.1)

Bapuanr 1.

1. BpumcauTe 3Ha4€HUE BHIPAKCHUS: ((2 15 —1%) 1335+ 5% -385 —15,7) . % +2,25

( x+10 1 j 5 10
2. YmupocTute BBIpaKECHHE:

5x+25 X+5)X-5 x2_25

Bapuanr 2.

1. Brluucnure 3Ha4eHHe BhIpKEHUS: | 75 : 4l — 3i -3 1i +035- E 114
6 23 18 15

2
2. YmupocTute BBIpaKECHHE: 3/ + 21 : 2 >~ !
y* -1 y" -1 \2y-y® 2-y

Tema JInHeiiHbIe ypaBHEHHS U HepaBeHCTBa ¢ ogHoi nepemenHoii (IIK 2.1)
Bapuasnr 1.
1.Pemite ypaBHEHHE.

a) 3(0,5x —4)+8,5x =18
0) 4x2+4x+1=0
B) xz;l 442x

3
2.Pemnre cucTeMy HEPABEHCTB.




x>0
3=
1-3x<2x—-1

3—x<0

3.Pemute cucteMy ypaBHEHHI.

{8x+3y = =21
4x + 5y = =7

Bapuanr 2.

1.Pewute ypaBHeHuUeE.

a) 5(2+1,5x) —0,5x =24
6) 9x2—6x+1=0

3x—-2 2+x
B) =—
5 3
§ <0
2.PemuTe cucteMy HEpaBEHCTB. 2 x>0
2—x=22x+1

p . {4x — 6y =26

CIINTE CHCTEMY YPABHEHHH. | ¢ +3y =

Tema Kommiiekcusbie uncia. Jleiicreust Hag ynciaamu B anredpanyveckoi gopme (OK 04)

I_ICJ'ILZ 3aKpCIUTh I/I3y‘{eHHBII71 MaTepHrall o TeMe «IloHsTHE KOMILIEKCHOTO YHCJIA. HeﬁCTBHH Hazg

KOMIIJICKCHBIMHU YU CJIaMH, 3aJaHHBIMH B anre6pa1/1quK0171 (l)opMe».

Bapuasnr 1.

1. Bwrumciute cymMmy, pa3HOCTb, IIPOU3BEICHUE U YacTHOE yucer: Z1=2i-3 u 22=8+5i.

2. Beruucnure:
2 (7 +2i)".
0) (6+8i)(6-8i)

3. Haiiaure MOmyTb KOMIUIEKCHOTO YHCIA:
a) -2i;

0) 3+4

4. BeImoytHATE BCE ACHCTBHSI C KOMIUIEKCHBIMY YHciiaMu: Z = 2+ 1uZ =15-3i 5 Haiinure

MOJTyJIb ¥ TJIABHOE 3HAYEHUE apTyMEHTa KOMIUIEKCHOTO yucia Z = 3+ 4i

Bapuanr 2.



1.Berancnure cymMmmy, pa3HOCTh, POU3BEACHHUE U YaCTHOE Yrcel: Z1=4+5i u z,=2-3i

2.Bpruncnure:

a) (3 —4i )2 :

0) (7+9i1)-(7-91)

3.Haligute MOly/Ib KOMIUIEKCHOT'O YHCIIA:

a) 3i;

0) 12-5i

4.BbINIOJIHHATE BCE JACHCTBUS C KOMIUIEKCHBIMU YUCIaMu: Z = -8 —2iuz = 4+ 5i

S.HaﬁHHTC MOJYJIb U TTITaBHOC 3HAYCHHUEC apryMEHTa KOMIUICKCHOTO YuClla Z = 5+6i



Tema Muororpanuuku. Pemenue 3agaq (OK 04)

| BapuaHT Il Bapuant

1. Konmponvusiegonpocul

a) YTO TAaKO€ MHOI'OTPAaHHUKH?
0) BUIBI MHOTOTPAHHUKOB;

B) UTO TaKoe Ipu3Ma U nupamujaa’?

2. Pewumow 3a0auy.

1) naronans ky0a paBHa 2./3 . Onpenenuth | 4) Jlana npaBuiibHasi TpeyrojbHas

MOJIHYIO ITOBEPXHOCTD Ky0a. nupamuia. Ee 00koBas moBepXHOCTh

paBHa 144 cM?, anodema — 6 cm. Haiitn

2) laHa 4eTbIpexyroJjibHas MUPaMU/Ia, CTOPOHY OCHOBaHHUS

OCHOBaHUE KOTOPOH — NMPSMOYTOJIbHUK CO

croponamu 15 u 20 M. BokoBbie pedpa 5) B mpaBuIIbHOM YETHIPEXYTOIBHON IIPU3ME
. _ 2
paBHbI 25 M. HaiiTi BBICOTY IIHpaMuIbL. IJIOIIA/ b OCHOBaHMA paBHa S=144 cm?, a
Boicota h=14 cm. Halitu nuaronans

3) Haiitu nuarosans npsiMoyroibHOIO NPU3MBL.
napajuleJienuIe1a, €Ciiv €ro U3MepeHus
paBHbI: @) 3 aM, 4 am, 2 1m; 6) 5 M, 7 M, 8 6) HaiiTu nuaronanb npsiMOyrojbHOTO

M; B) 30 cm, 20 cm, 120 cm. rapajuieJIeluIie1a, €CJIi ero U3MEepEHUs
paBHBL: a) 2 1M, 6 M, 4 1M; 0) 3 M, 9 M,

10 M; B) 40 cm, 70 cm, 110 cm.

Tema dnemenTsl Teopun BepositHocTu (ITK 2.1)

Bapwuanr 1.
1. Beruucauts: a) 3!; 6) 7-5!; B) 7!;5! _

2. B cpegnem u3 1000 cagoBbIX HacocoB, NOCTYNMBIIMX B IPOJaxy, S5 moarekaroT. Halmure

BCPOATHOCTH TOT'O, UTO OJAUH CJ'Iy‘-IElﬁHO BBI6paHHLIﬁ IJIL KOHTPOJIA HACOC HC NMMOATCKACT.
3 CKOJIBKHMH CIIOCO0aMU MOKHO pacCTaBJIATh Ha OJHOM IIOJIKE 8 Pa3JIMYHBIX KHHT?

4. CKOJIbKO BapUAHTOB paclpeieNIeHUs TPEX MyTEBOK B CAHATOPUHU PA3TUIHOTO MPOPUIIST MOXKHO

COCTaBUTDH IJIA IIATH HpeTCHI[CHTOB?

5. B 6purane u3 25 yenoBek HY>KHO BBIICIUTH YEThIpeX Ui paOOThl Ha ONPEAEICHHOM Y4acTKe.

CKOJIBKUMH c10cOo0aMU 3TO MOXKHO caeliaTh?

6. B maptun u3 18 neraneii naxoaarcs 4 OpakoBanHbIX. Hayran BeiOupatot 5 neraneid. Haiitu

BEPOATHOCTH TOTO, UTO U3 3TUX 5 eTasneil [Be oOKaxKyTcsl OpaKOBaHHBIMHU.



7. Ilpubop COCTOMT W3 ABYX DJIEMEHTOB, pabOTAIOIMUX HE3aBUCHUMO. BEeposSTHOCTH BhIXOAA W3
CTpOs IEPBOTO dIeMeHTa paBHa (,2; BEpOSITHOCTh BBIX0/1a U3 CTPOSI BTOPOTro 3yiemMeHTa paBHa 0,3.
Haiitn BeposATHOCTH TOTO, 4TO: a) 00a dJeMEeHTa BBIMAYT M3 cTposi; 0) oba snemeHTa OymyT

paborarts.

Bapuanr 2.

1. Beruncnute: a) 6!; 6) 3+5!; B) 7121

2. ®abpuka BbimyckaeT cyMku. B cpennem Ha 100 kaueCTBEHHBIX CYyMOK IPUXOJAUTCS BOCEMb
CYMOK €O CKpPBITBIMH Aeekramu. Haiinute BEpOsSTHOCTD TOTO, YTO KYIUICHHAs CyMKa OKa)KeTCs

Ka4yeCTBCHHOM. PGSYJ'ILTEIT OKpYTJIUTC OO0 COTBIX.

3.B COPCBHOBAHHUAX YUaCTBOBAJIO YCTBIPC KOMAH/IbI. CKOJIBKO BapHWaHTOB PAaCHIpCACICHNUA MECT

MCKAY HUMHU BO3MOKHO?

4. Ha q)aKyJ'ILTCTC HU3y4acTCsa 16 npeaAMETOB. Ha noHenensHUK HY>XXHO B paCltMCaHuC IIOCTaBUTb 3

npeameta. CKOJIbKUMH CIIOCOOaMU MOKHO ATO cJieaTh?
5. 3 15 00bexToB HY)HO 0TOOpaTh 10 00hekTOB. CKOIBKUMH CIIOCO0AMH 3TO MOXKHO CAENaTh?

6. CKOIIBKMUMH CIIOCOOaMH MOKHO COCTaBHUTh A030p U3 TpEX COoJIAaT U OAHOI'O O(I)I/II_Iepa, CCJIn

umeercs 80 conaar u 3 opunepa?

7. B ypae mapsl pazHoro ugera: 20 6enoro, 15 yepHoro, 5 cunero. HaiiTu BeposiTHOCTb TOTO,

YTO U3 YPHBI HAYTa]l U3BJICUYEHHBIH 11ap OKaXEeTCsl HE OEJIOr0 WIIM CUHETO 1BETa

TECTOBBIE BOITPOCHI 11O JUCHUIIJIMHE «MATEMATHUKA»
Komnerenumu: IIK 2.1, OK 1, OK 2

Ne | TlpaBunbHbli Copepxanue Bonpoca Komner
OTBET SHITHS
1. Bribepure npaBuiIbHBINA OTBET, BHINOIHUB cinoxenune | OK 01

KOMITJICKCHBIX YHUCCII.
Z1=1+5i;, z,=3+2i:

1)4+7i; 2)-3+3i;  3)5-3i

2. PermuTe KBagpaTHOE ypaBHeHHe X>- 11x + 30 = 0: OK 01

Dx1=3;%x2=7 2)x1=5;x2=-6; 3)x1=5;%x2=06.

3. Penmte HepaBeHCTBO: X2 — 2x — 8 <0, OK 01
1) [-2; 4] 2) (-0; - 2] U [4; +o0) 3) (-2, 4)

4. VKaKHTE PELIEHUE CHCTEMBI HEPABEHCTB! OK 01




1) [2;2,6] 2) (—0; 2,6]
3)(~0;2]U[2,6; +x0)

5. VYkaxuTe HeBEpHOE PaBEHCTBO: OK 01
1) Vx=x? 2)VYx=x® 3)a’=1

6. Bviyucnume snauenue ynkyuu 'y = % & mouxe x | OK 01

= 3. Omsem

7. HaiinuTe 3Hauenue Beipaskenus log, 4 + log, 16. OK 01
OrBer

8. Pemure nokasarenbHoe ypaBHeHUE 8" = 64. OK 01
OtBer

9. Pemmute norapudmuueckoe HepaBEeHCTBO OK 01
log;(3x+ 4) > logs 7. Otser

10. Jlorapudm, ocHOBaHHE KOTOPOTO paBHO 10 OK 01
Ha3bIBACTCS

11. BcraBbTe mponyiieHHoe CI0BO. OK 02
Jlorapugm - 310 CTEIEHH, B KOTOPYIO
HaJI0 BO3BECTU OCHOBAHUE Jorapudma, yToObl
HOJYYHUTh NOUIOrapu(PMEHHOE BBIpAXKEHHUE.

12. Bripasuts B paguanax yroia o = 20° OK 02
1) n/5 2)n/7 3) n/9

13. BripasuTs B rpagycax yroa o = 4m/45 OK 02
1) 16° 2) 15 3)20°

14. Kaxoi1 ueTBepTH 4MCIOBON OKPYKHOCTH OK 02

MPUHAJICKUT Touka t = 191/4

1) nepBoit  2) BTOpOIA 3)Tperbeit

15. YrpocTuts Bepakenue: 3coso - 6 + 3sina. | OK 02
1)1 2)-5 3)-3

16. Haiitu 3HaueHne BbIpaXeHUS Acos®X + 2, OK 02

ecym Sin®x = 0,6
1) 4,56 2) 3,6 3)4,6
17. Kaxkas n3 tpuronomerpudeckux ¢pyHkmmii siisiercs | OK 02

4yETHO?




18. OrtHowenne kKocuHyca uucna t k cuHycy Toro sxe | OK 02
quciaa Ha3bIBACTCS
19. OtHomenue cuHyca uyucia t K kocuHycy Ttoro xe | OK 02
Yrcjia Ha3bIBAETCs
20. HazoBute 351eMeHT, He IpUHAIEKAIIHN OK 02
HUIHHIPY:
1) amodema; 2) BbicoTa; 3) paauyc.
21. OceBbIM CeUCHUEM ITUIUHAPA SIBIISCTCS: OK 03
1) TpeyroiibHUK;  2) KPYT;
3) IpsIMOYTOJIbHUK
22. [Tnomane moBepxHOCTH cdepsl onpenensercs | OK 03
o popmyre, rae R — panuyc chepsi:
1) 2/R?;  2) 4aR®;  3) 4R,
23. Kakoii He moxeT ObITh npuzma’? OK 03
1) npsimoi; 2) npaBWIbHOM;
3) yceueHHOH.
24, O06beM KoHyca onpeensercs mo Gpopmyre: OK 03
1 2 2 o
1) gﬂR H; 2) R?H; 3) gﬂR H
25. [IpstMoyTONBbHBIN NapaslieNenumnes — 3To: OK 03
1) nupamuna;  2) npusma;
3) okTa’p
26. Beicota OGokoBoii rpaHum mnpaBuiabHONH mnupamuasl | OK 03
Ha3bIBACTCS
27. Ecnu BricoTa KOHYyca paBHa 15, a paguyc ocHoBanust | OK 03
8, To 0Opa3yromas KOHyca paBHa:
28. Kupruu 2x3x6. Ero quaronans paBHa: OK 03
29. Panuyc ocHoBaHus muiiMHApa paseH 2 M, BeicoTa 3 M. | OK 03
YeMy paBHa JuaroHalib ~ OCEBOTO  CECUYCHHS?
OtBer
30. Juamertp mapa paseH 2 cM. UeMy paBeH ero oosém? | OK 03

(Uucno nu npumure 3a 1) OtBer




KOHTPOJIBHAA PABOTA

Konmponvnaa paooma Nel "'BbruuciieHusi 1 npeodpa3oBanus. Y paBHeHHUA U
HepaBeHcTBa. ['eomeTpusi Ha muiockocTu" (BxomHou koutposis) (OK 01, IIK 2.1)

Bapmuanr 1
Bapuanr 2

Konumponsnas paboma Ne2 "'PacnoJioxkenue NpsiMbIX U MJIOCKOCTEl B MPOCTPAHCTBE.
IMepneHIUKYJIAPHOCTH U MAPAJIEIBLHOCTD MPSAMBIX U MJI0CKOCTel. CKpenuBaommecs
npsimbie’’ (OK 02)

| BapuaHT || Bapuant

1. Pewsumo 3a0auy:

1) Anuna HakIoHHOM 18 cM. Yronm mexy 5) Beruncauth JMHy IpoeKiuu orpeska 20
HAKJIOHHOM ¥ TI0CKOCThI0 30°. Yemy paBHa CM, €CJIM YT'OJI €T0 HaKJIOHA 0° 309, 45°,
JUTMHA TIPOSKIIUY HAKJIOHHOM Ha ATy 90°.

IUIOCKOCTh?

6) BbrancnuTs yros, moja KOTOpbIM
2) U3 Touku nexaiieil BHE MI0CKOCTH JTUaroHaib Ky0a HaKJIOHEHA K €ro IpaHHu.

MIPOBEJIEHBI K 3TOM MJIOCKOCTH JIB€ HAaKJIOHHbBIE
7) U3 nentpa O kpyra paguyca, paBHOTo 3

AM, BOCCTABJICH NICPICHAUKYJISAP OB k ero
mIockocT. K OKPY’KHOCTH IIPOBCJCHA

oz yraom 30°, pasuble 2.3 . X npoexiuu
06pasyroT MexIy coboii yrom 120°,
Onpenenutb pacCTOSSHUE MEKIY B
KacarellbHasi B TOUKE 4 U Ha ITOU
OCHOBAHHUSIMHU HAKIIOHHBIX. .
KacaTeJIbHON OTJIOKEH OT TOUYKH KacaHUs
3) lpsimoyromnbHBIi Tpeyronsauk ABC otpe3ok AC, paBHbii 2 M. Haiitn nimny
onupaercs kareToM AC Ha IIOCKOCTb ¢, HaxsoHHOU BC, ecu OB=6 M.
. . 0
00pa3ys ¢ Hel IByrpaHHbIN yroi B 60°. . .
pasy P Y 8) Haiitu oTpe3ok 4B, 3aKIIF0UeHHBIA MEXTY
Onpenenuts runorenysy BC, ecnu AC=a u
TpaHsIMH MIPSIMOTO JIBYTPAHHOTO yTJIa, €CITN
MPOEKITNH ATOTO OTPe3Ka Ha TPaHU PaBHBI

25u 21 cm.

pacCcTOSHUE OT BEPUIMHBI B 10 IIIOCKOCTH
pasHo b.

4) Karetsl npsiMOyroJibHOTO TpeyrojisHuka ABC
paBHbI 12 1 16 qm. 13 BepmmHbl IpsAMOro
yraa C BOCCTaBJIEH K INIOCKOCTH
TpEYrojbHuKa neprnesuKkyisap CM=28 nm.
Haiitu paccrostaue ot Touku M 1o
TUIIOTEHY3BI.

Konumponvnaa paboma Ne3 "'Pemienue 3anau. Koopaunate! u Bektopsbl" (OK 01)

Bapwuanr 1.



JlaTp onpeneneHue BEKTOpa.

JaTp onpeneneHue KOIMHEAPHBIX BEKTOPOB (PUCYHOK)
Jlatb onpenieneHne KOMIUIAaHapHBIX BEKTOPOB (PUCYHOK)
Crnoxute 1Ba BEKTOpa 110 IPAaBUITy TPEYTOJIbHUKA

AR

-
a B

.

5. Mansl BexTopsl a{1; 4; 0}, B{5; 1; 1}, &{6; 3; 1}, c_i){—6; 4; —2}. BBIIIOJIHUTH JEIACTBHS:

a) a+B d) ¢+4d
b) d-¢ e) 44
c) d+¢ f) 5d-3¢

6. Pasnoxurts Bektopel  a{l; 4; 0}, B{5;1; 1}, ¢{6; 3; 1}, 3{—6; 4; -2} mo
KOOPIMHATHBIM BEKTOPaM L, J, k.
7. BBIYHMCINTH [UIMHY BEKTOPA: E{Z ;3; 0}
8. Haiitu paccTosiHue MeX1y IByMs TOUKaMU:
a) M;(1;3;2)M;,(0;4;1)
b) L1(2;9;1)L,(4;4;—4)
c) N;(0;5;4)N,(2;4; —3)
d) C;(1;1;1)C,(0;0;9)
9. Jlamel BekTOpHI a{1; 4; 0}, B{5; 1; 1}, &{6; 3; 1}, c?{—6; 4; —2}. Haliti cKanspHoe
IPOM3BENECHUE BEKTOPOB:
a) a*B
b) B*¢

Bapuant 2.

JlaTb onpeneneHue BEKTopa.

JlaTb omnpeneneHnue KOJUIMHEAPHBIX BEKTOPOB (PUCYHOK)
JlaTb onpeneneHne KOMIUTAHAPHBIX BEKTOPOB (PUCYHOK)
Crnoxunte 1Ba BEKTOpa 110 IPAaBUITy TPEYTOJIbHUKA

e

-
a B

N

5. Jausl BekTOpEI a{5; 4; 1}, B{3; 1; 2}, ¢{2; 3; 0}, c?{—l; 4; —3}. BBIIOJIHUTE

JIENCTBUA:

a) a+B d ¢+a
b) 3-¢ e) 83

c) d+¢ f) 2a-5¢

6. Pasmoxuts BekTOphl  a{5; 4; 1}, B{3; 1; 2}, ¢{2; 3; 0}, c_l){—l; 4; -3} no
KOOPJMHATHBIM BEKTOPaM 1, J, k.

7. BBIYHCIHTH [UIMHY BEKTOpA: k{3;1;2}
8. Haiitu paccrosHue MeXay IByMs TOUKAMU:
a) My(2;1;2)M,(0;5;1)



b) L,(2;0;3)L,(0;—8;—1)

c) N;(0;1;2)N,(2;3;0)
d) C;(1;1;3)C,(1;1;4)

9. Jlaum BexkTOpHl a{5; 4; 1}, 6{3; 1; 2}, ¢{2; 3; 0}, ci{—l; 4; —3}. HaiiTi cKasspHOe

NpOU3BENCHNE BEKTOPOB:a) @ * Bh) B * ¢

Konumponvnas paboma Ned 'OcHoBbl TpUronomMerpun. Tpuronomerpuueckue

¢pynxkuun" (OK 01, IIK 2.1)

6) sin[4x—£) _1 ;
3 2

7 Tlo1;
)tg[2x+4j 1,

| BapuaHT Il BapuanT
1. Pewuume ypaenenue:

o1 1 _,.
1) smx—zzo; 8) cosx—E_o,
2) 2cosx—+/3=0} 9) 2sinx—v/3=0;
3) 2cosx-1=0; 10) 2sinx-1=0;
4) tgx—3=0: 11) V3otgx+1=0;
5) ctg3x =1; 12) tg2x=1;

n) 2
Cog 3X+— |=—
13) [4j :

14) ctg (3X —g) =1.

Konmponvnas paboma Ne5 "'llpousBoanas ¢pynkuuu, ee npumenerue’ (OK 01, IIK 2.1)

| BapuaHt

Il Bapuant

1. Boiuucaums npou3go0HyHo.

1) y=x2-7x;
2) y=x54+2x;
3)y=7x2+3x;

4) y:15x+x/;;

5) y=10x2+ 1
X

9) y=x*-3x;
]_0) y=x3—x5;

11) y — 4x* —6x;
12) y=16x-2x :

13) y=2x'-1;
X




6) y=sinx+3; 14) y = 2cosx—4x?;

7) y=-2¢ -1 15) y=—4x' -2
) , )
X X

8) y=—2~/_—3; 16) y=—3&+lx7.
X 14

2. Pewuums 3a0auy:

1) Cymma ByX LI€TIBIX YKCE

paBHa 24. Haiitu TH uncina, eciu .
3) Paznocts nByx umncen pasHa 10. Haiitu atu uncina,
UX POU3BEICHUE IPHHUMAET
€CII U3BECTHO, YTO UX MPOU3BEICHHE TPUHUMAET
HauOoJIbIlIEE 3HAYCHHE.
HaMMEHBIIIee 3HAYCHHE.

2) [Inomanp NpsIMOYTOJIbHUKA
) P 9 Y 4) Tnomaas MPAMOYTOIFHAKA COCTABIAET 64 cM2.
cocrapisieT 16 cm”. KakoBbl ero
KakoBbI JOKHBI OBITH €70 pa3Mepbl, YTOOBI IIEPUMETP
pa3Mepsl, €clii IEPUMETP .
NPSMOYTOJIbHHAKA OBLT HAMMEHBIITHIA?
IPUHUMAET HauMEHbIlIEe

3HA4YCHUC.

Konmponvnaa paboma Ne6 "' O0beMbl M ITI0IAH TIOBEPXHOCTH MHOTOTPAHHUKOB M TeJl
ppamenusn' (OK 01, IIK 2.1)

| BAapuaHT Il Bapuant

1. Koumponvnwviesonpocul

a) 4YTO Takoe 00bEeM U KaKMMH CBOMCTBaMU OH 00janaer?

0) uemy paBeH 00beM LWIKMHPA, KOHYca, 11apa?

2. Pewuums 3a0auy:

1) OHpe,Z[CJ'II/ITB 00BeM MMPAMOYTOJIBHOT'O IMapaJuICICIIUIICa 110 3-M ero HU3MCPCHUAM:

a=8,6=1,3,c=6 a=18,6=0,1,¢c=2

2) Pe6po cBuHII0BOTO KyOa paBHO 4 cM. BeIuMCINTh Maccy CBUHIIOBOTO Ky0a, eciiu
pes=11400 xr/cm®.

A =16 4 =24




3) bokoBas NOBEPXHOCTH IPABUIILHOM
TpeyroibHOM nupamuibl 18 am. Haiitu

00BEM 3TON NMpaMubl, €CIIU BbICOTA
OOKOBOM TpaHu 4 AM.

3) JlnaroHanb OCHOBaHUs PAaBUIbHON

YeThIPEXYroJIbHON nupamuasl 1,8 m,
BbIcoTa 4,5 M. Halitn 00beM.

4) OOpa3yroliasi KOHyca @ CM, COCTaBJISICT € INIOCKOCThIO OCHOBaHUs yroi b°. Onpenenurtsb
00beM KOHYcCa, eCIIH:

a =3, b=45°

a =4,b=30°

Konumponvnas paboma N7 "'IlepBoodpaznas pynkuuu. [IpaBuiia HaxokaeHUs
nepsoodpasubix' (OK 01, IIK 2.1)

| BapuaHT Il BapuanT

1. Koumponvnviesonpocsi

a) YTO TaKOE OIpEeJIeTICHHbIN HHTErpa?

0) B 4eM 3aKJII0YAETCS €ro FEOMETPUUYECKUI CMBICH?

B) 3anucatb Gpopmyiy Hetotona-JleiiOnuna.

2. Buiyucaumo onpedenennviii unmezpan.

1
1) [x%dx; 5
4 .
% 7) __[1x dx;
1

3) jsinxdx; 2
z 9) [cosxdx;
2 b4
T2
4 dx z
4 ;
) J‘” COSZX 10) j‘ d)z( :
7 2 sin? x
4

3 .
5) [cos2xdx; 11) _[ZSingdx;

2

12) i dx
;[ cos?3x
4




Konumponvnas paboma Ne8 ''Onpenenenne crenenHoii pynknun. Mcnosb3oBaHue ee CBOiCTB
npu pemennu ypapuenuid u Hepapeucts'' (OK 01, IIK 2.1).

BapuanT Ne 1.
9

(x+5)°"

1. Haiitu o6nacts onpenenenus GpyHKImu: a) y =V 2X — x° 0)y=

1
2. Tloctpouts rpaduk ¢pyukiuu y = (x+1)2. Haiitu ee 06acTh onpeneneHus i MHOKECTBO

3HA4YCHUI.
3. Haiitu dynxmmro, o0paTHyIO K TaHHOH, €e 00JIaCTh ONPEICICHUS M MHOKECTBO 3HAUCHUI:

a)y =vx-3;6)y=3x—5.
4. Pewmrts ypasuenue: a) VO —4x=32;6) V4x* —3x—1=x+1.
5°. Pents HepaBeHCTBO: VX~ —2x —1 > 2x — 3.

Bapuant Ne 2.

4
1. Haiitu o6nacTs onpeeneHus GyHKIHY: a) y =V OX — 2X ? ;0)y=- (x _1)3 .

1
2. Tloctpouts rpaduk ¢pyuknuu y = (x —1)*. Haiitu ee o6nacth onpenenenus 1 MHOKECTBO

3HA4YCHUI.
3. Haiitu dynxmmro, 00paTHyIO K TaHHOH, €€ 00JIaCTh OTPEICICHUs 1 MHOKECTBO 3HAUCHUI:

a)y =Vx+2;6)y=2x +4.
4. Pemuts ypasHenue: a) V2X —3=1,6;6) V3x° +5x+8=2x + 3,
5. PemuTh HEpaBEHCTBO: V 2x° +x<2x + 1.

Konumponvnaa paboma Ne9 "Tloka3zarenbnas pyuxuus' (OK 02, IIK 2.1).
[enb: mpoBEpUTH CTETICHh YCBOCHUS MaTepHaa.

| BapuaHt Il Bapuant

1. Pewums ypasuenus:

1) 8* =64; 7) 05" =0125;
2) 2t =32; 8) 32 -81;
1 1\
7>< = - 1) _ ]
3) 343’ 9) [6) 36,

o[i -5 03] -2,




1 2x+3 1 4x-7
3717X —| = . - — 6)(73 .
° (sj ’ ) (6) '

6) 3> -6.3* —27=0; 12) 2 -6.2*+8=0.

2. Pewuums nepasencmsa.

1) 4551 5 163%+2 : 4) 0,54x+3 > 0’56x—1;

2) 117+ <121 ) 1)°
5) 7x 5x<(_j ,

10Y’ i

3) 0,9X —4x <(3\J ’

6) 14 * <196 .

Konmponsnaa paboma Nel0 " Jlorapugmel. Jlorapupmuyeckas pynkuus' (OK 02)

Bapuanr 1.

=

Haiiure: a) log, 3—12; 0) 109,y 7.
2

. n2+log,2
2. C moMoIIb0 OCHOBHOTO JIOFapI/I(I)MI/I‘{eCKOFO TOXICCTBA BBIYHUCIIUTC!: 3 .

3. Haiinure x, ecin logy X = 2log, 7 +§|093 27 —glog3 16.
4. TloctpoiiTe cxeMaTH4eCKH rpa@uk QyHKIUH:

1)y =logosx; 2) y = logs x
5. Pemnre ypaBHeHue:

1) log;(2x — 1) = 2;
2) logi(2x —3) = —1;
3) logi(x —5) + logi(x +2) = -3

6. Cpasuute uncna: 1) loggs 7 nlogys7,1; 2)log, 12 nlog, 11

Bapuanr 2.

1. Haiinure: a) logs %; 6) logg, 8.

. nltlog, 5
C MOMOIIBI0 OCHOBHOT'O JIOTAPH(PMUIECKOTO TOXK/IECTBA BEIUUCITUTE: 2 .

HaiinuTe x, ecm log, x = 2log, 5—%Iog2 8+log,0,2.

2

3

4. Tlocrpoiite cxemaTuuecku rpaduk ¢pyHkmuu: 1) y = logy - x; 2) y = log, x
5. Pemnre ypaBHeHue:



Dlog:(3x — 1) = 2;
2) logi(2 + 5x) = -3;
2

lglx -1 +1glx+1)=0
6. CpaBuute uncna: 1) logs 1,2 ulogs 1,3; 2) log:9 nlog: 17
3 3



III. Onucanue op2aHu3auuu OYyeHueaHus U npaesui onpedeﬂenuﬂ pes3yiomamoe OUeHUBAHUA.

DK3aMeH M0 y4eOHOM IUCUUITIMHE TPOBOIUTCS B IIEPHO/T SK3aMEHAIIMOHHBIX CECCUM, YCTaHOBJICHHBIX
KaJICHAAPHBIM Y4eOHBIM rpakoM. DK3aMeH MPUHUMAETCS MIPETI0aBaTeNIIMU, KOTOPBIE
MIPOBOMIIN 3aHATHUS MO JAaHHOW yU4eOHOU AUCLHUILIIMHE.

Bo Bpems sk3ameHa Mo y4eOHOW AMCHMIUIMHE JOIYCKAeTCsl HMCIOJIb30BAaHME HAVISTHBIX MOCOOWH,

MaTepuaoB CIPAaBOYHOIO XapaKTepa, HOPMATUBHBIX JIOKYMEHTOB, OOpa3llOB TEXHUKU U JIPYTHX

MH()OPMALMOHHO-CIIPABOYHBIX MAaTEPHAJIOB, IIEpEeUeHb KOTOPHIX 3apaHee periIaMeHTHPYETCS.

Y poBeHb NOJATOTOBKY CTYAEHTOB MO Y4eOHOW MUCHUILIMHE OLIEHUBAETCS B Oaitax: «5» («OTIUYHOY),

«» («xoportoy), «3» («yAOBIETBOPUTEILHOY), «2» («HEYAOBIECTBOPUTEIHHOY).

«5 (otamuHo) OOyyaromuiicss B TIMOJHOM 0ObEMe OTBETHJI Ha BCE BOMPOCHI U
JIOTIOJTHUTEJIBHBIE BOIPOCHI IOCTABJICHHBIE IPENOAaBaTelieM, yYMEeT paboTaTh CO BCEMHU
BUJIAMU HCTOYHUKOB, MPOSBUB CAMOCTOSITENIbHOCTh U 3HAHUS MEKIIPEIMETHOTO XapakTepa,
IIPUMEHSTH IPUHIUIBI YYEOHON AUCLUIIIIMHBI B )KU3HU.

«4» (xopomo) O0yyarouuiicss pacKpbLI CoJIep>KaHne BOIPOCOB, HO B €r0 OTBETE
COJIEprKaTCsl HEI0UEThI UM OJIHA HE Ipy0Oast omMOKa; pu OTBETE Ha IIOCTABJICHHBIE
BONPOCHl UMEIOTCS HE3HAUUTENIbHBIE 3aMEeUaHUs U IONPAaBKU CO CTOPOHBI
npernonaBarens. OOyJaromMiicss MOXET CaMOCTOSITENIbHO JO0OBIBaTh 3HAHMA,

MOJIb3YACh PA3IUYHBIMM HCTOYHUKAMHU, HUMEET pPa3BUThIe MPAKTUYECKUE YMEHHs, HO
HEO0013aTeNIbHO UX TPUMEHSTD.
«3» (ynoBiaerBopurteabHo) OOyuaromuiicss packpsin Oonee, yeM Ha 50%
COJIep’KaHuE BOIIPOCOB, HO €ro0 OTBET COJEPXKUT HENOYEThl WM 2-3 HerpyObie
OMOKK, TpU OTBETE HA TIOCTAaBJICHHBIC BOMPOCHl MPENOAABATEeNb OKa3bIBAI €My
3HAYUTENIbHYIO IOMOIIb B BUJI€ HABOJAIIMX BOIIPOCOB.
OOyyaromuiics 3HaeT TOJBKO OCHOBHBIE MPHUHIIMIIBI, YMEET A0OBbIBaTh 3HAHUS
JIMIIb U3 OCHOBHBIX HCTOYHUKOB, YACTUYHO C(POPMUPOBAHBI 3HAHUS U YMEHHUS.

«2» (HeynoBJeTBOpHTEIbHO) OOyuaromuiics packpbul MeHee, yeM Ha 50%
coJiep’KaHuE BOIIPOCOB, €r0 OTBET COAEPKUT Oojee ABYX IpyObIX OIIMOOK, IPU OTBETE Ha
IIOCTABJIEHHBIE BONPOCH! MPENOJaBATENb OKa3blBal €My IOCTOSHHYIO MOMOILb.

OOyyaromuiicss He yMeeT CaMOCTOSITENbHO paboTaTh C UCTOYHMKAMHU, HE 3HAET MPUHIUIIOB
yueOHOM TUCHUIUIMHBL, Y HET0 He COPMHUPOBAHBI 3HAHUS U YMEHUS.

IV. Komnnekm ouyenounvix cpeocmeé 0na 3IK3ameHa no yueOHOU OucyuniuHe
«Mamemamuka»

Kon u HaumeHoBanue ¢popmMupyeMbIX Kputepun onenku
KOMIIeTeH U

OK 01. - YPOBEHb OCBOCHHS CTYACHTOM MaTepuraa,

TIPETyCMOTPEHHOT0 YUeOHOM

BreiObupatrs  crmocoObl  perieHust  3agad TPOrPAMMOii 10 yHeBHOI HCIHILIHHE;

npodeCCHOHATBHON NeSATeTLHOCTH,

NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM | ~ TCOPCTIHCCKHC SHAHNS IIPH BBITIOIHEHUH

MPAaKTHYCCKUX 3a1a4,

- YPOBCHbL O6OCHOBaHHOCTI/I, YCTKOCTH, KPATKOCTH

OK 02. OcymiecTBsTh TIOUCK, aHATN3 1 W3JI0KEHHS OTBETA MPHY COOTIOICHUN TPUHITUITA

MHTEPIPETALNIO HHPOPMALHH, TIOJTHOTBI €T0 COJICPIKAHMSL.
HEOOXOMMOM JIJIs1 BEITIOJTHEHUS 3a/1a4

pohecCHOHANEHOM e TEeNNbHOCTH




no

o~

o

10.
11.
12.
13.

OK 03 TInanupoBaTh U peaan30BbIBAThH - YPOBEHb OCBOGHUSI CTYIEHTOM Matepuaa,

coOcTBeHHOE MPpodeccuoHAIbHOE U TIPE/TyCMOTPEHHOTO y4eOHO
JINYHOCTHOE PA3BUTHE MIPOrPaMMOii IO yIeOHOM AUCIUTIINHE;

- TCOPETUYCCKHEC 3HAHUS IIPU BBITIOJIHCHUN
NPaKTHUYICCKUX 3a1a4,

- YpOBEHb 0OOCHOBAHHOCTH, YETKOCTH, KPATKOCTH
W3JI0KEHUS OTBETA MPU COOTFOICHUN TIPUHITUITA

IIOJIHOTBI €0 COACPIKAHUSA.
IIK 2.1. Opranu3oBbIBaTh PECYpPCHOE

obecrieuenre paboOT 1O MOHTAXY,

PETryINpPOBKE,HACTPOHKE, TEXHUUECKOMY
o0ciy-

KUBaHUIO U peMOoHTY BMAC

Yci10BYMS BBINOJHEHUS 3aJaHUSA
1. MecTo BBIINOJHEHUS 3a1aHUd; KaOMHET MaTeMaTUKHU
2. MakcuManbsHO€ BpeMsl BbINIOJIHEHUS 3a7aHust: 1 yac 30 MUHYT

3. CTyIeHTBI MOTYT BOCIIOJIB30BaThCS . TAOJIMIIAMH PAJHAHHON MEPhl OCHOBHBIX YTJIOB B
TPUTOHOMETPHH, TaOJIMIIaMU TPOU3BOAHBIX, TAOIUIIAMU TIEPBOOOPA3HBIX.

3K3aMeHaHI/IOHHbIe BOIIPOCHI.

Ornpenenurens BTOPOro U TpeThero nopsiaka. CBoWcTBa onpeaenureneit. Pemmenune cucrtem
JIMHENHBIX YPABHEHUM BTOPOT0 U TPETHETO NOPAAKOB MeToaoM Kpamepa.

YucnoBast pyHKIMs, 00JaCTh ONPENEICHHsI, MHOKECTBO 3HAUEHUH.

CBoiicTBa (DyHKIIMU: YETHOCTh, HEYETHOCTD, IEPUOAUYHOCTD, OTPAHUYEHHOCTh, MOHOTOHHOCTD,
IKCTpeMYM (QYHKIUH.

I'padux ¢pynkuuu. [Ipocreiimmue npeodpasoBanus rpagukoB GyHKIHUH.

CreneHs ¢ MPOU3BOJIBHBIM JIEUCTBUTENBHBIM NOKa3aTeraeM. CBolcTBa creneHn. CTeneHHas
byukiwst A (is =2k ,n=2k+1, n=-1,-2,1/2,1/3,-1/2).

Jlorapudmsl 1 X OCHOBHBIE cBOMcTBa. OCHOBHOE JloTapudMuIecKkoe ToxaecTBo. Dopmyna
nepexoa oT JOrapu(MoB C OJTHUM OCHOBAHUEM K JiorapupmMam ¢ ApyruM OCHOBAaHHEM.
Boruncnenue norapugmoB ¢ Mpou3BOJIbHEIM OCHOBaHUEM. JlorapudmMupoBanue u
MIOTEHLIUPOBAHHE BBIPAKEHUI.

[TokazarenbHas QyHKIMs, €€ CBOMCTBA U IpaduK.

Jlorapudmuueckas GpyHKIus, € CBOUCTBA U TpaduK.

Pemrenne nokasaTenbHbIX YpaBHEHUI 1 HEPABEHCTB.

Pemenue norapupMuveckux ypaBHEHMH U HEPABEHCTB.

Tpuronomerpuyeckue QyHKIMH YUCIOBOTO apryMeHTa U UX MPOCTEUIINe CBONCTRA.
Oynkius y= sinX, e€ cBoiicTBa U rpaduk.



14. dyukmus  y= cos X, e€ cBoicTBa U rpaduk.

15. @ynkuus y= tg X, e€ cBoiicTBa u rpaduxk.

16. 3aBucuMOCTb MEX Ay TPUTOHOMETPUUECKUMHU (PYHKLUAMHI OJHOTO aprymenTa. @opmyibl
MIPUBEJICHUS.

17. Pemenue TpuroHomeTpuueckux ypapHenui sinx =0,1,-1, cos x=0,1,-1.

18. Ipocreiimune TPUrOHOMETPUUECKUE YPABHEHUS U UX PEILLCHHE.

19. Bekropsl. JIuneitHple onepanyuy HajJl BEKTOPAMH.

20. CxansipHO€ IPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. YT0OJI MEX/y BEKTOPaMHU.

21. Ilpsimast ¥ IIIOCKOCTH B MIpocTpaHcTBe. [Ipu3HaKk mapaieabHOCTH MPSIMOM U TUIOCKOCTH.
OOparHas Teopema.

22. JIBe mI0CKOCTHU B pocTpaHcTBe. [Ipu3HaK mapayuiebHOCTH ABYX MJIOCKOCTEH.

23. [leprieHAUKYJISIp M HAKJIOHHBIE K TNIOCKOCTH. YTOJI MPSAMOM C IMJIOCKOCTBIO.

24. TlepreHAUKYISIPHOCTD MPSIMON U IIIOCKOCTHU. [Ipu3HaK nepneHIuKyJIIpHOCTHA IPSIMOM 1
IJIOCKOCTH.

25. Teopema 0 Tpex MepIeHINKYIIAPaXx.

26. ['eomeTpruecKuii CMbICI IPOU3BOJHON. AJITOPUTM OTHICKaHUS ypaBHEHUI KacaTeIbHOU U
HOPMAaJIX K JaHHOW KPUBOM.

27. ®opmynbl nuddepeHInpoBaHUs .

28. lnddepeHnrpoBanue TPUTOHOMETPHUECKUX (QYHKIIUI.

29. [lepBooOpa3Has. HeonpeeneHHbI HHTErpal U €ro CBOMCTBA.

30. UnTerpupoBanue 31eMeHTapHBIX QyHKIMI. TaOauyHble HHTETPATBL.

31. MeToa 1oICTAaHOBKY B HEONPEAEICHHOM HHTErpaje.

32. ®opmyna Herorona-Jleitonuna. [Tnomans KpuBOIMHEHHOM TpaTeiH.

33. Muororpannuku. [Ipusma, napamnenenunen. CBoiicTBa rpaHel U AuaroHajiei napasuienenumnesna.

34. Hununnp, konyc. CedeHus HUIMHIPA U KoHyca. [Iupamuna, yceueHHas nupamua.

35. Coepa u map. Cevenne mapa miockocTeio. Yactu cdepsl U mapa.

36. O6bEM napasuienenuneaa u NpU3Msl.

37. O0bEM THpaMHIBI, YCEUEHHOW THPAMHUIBL.

38. O06bEM UIUH A, KOHYCa, YCEYEHHOr0 KOHYCa.

39. O6Bem mapa.

40. Inomaae MOBEPXHOCTH MPU3MBL.

41. TInomra e TOBEPXHOCTH MUPAMUJIBI, YCEUCHHON TUPAMHU/IBL.

42. TInouaip MOBEPXHOCTH LMJIMH/PA, KOHYCA, YCEUEHHOT0 KOHYCA.

43. Tlnomanas cdepsl u e€ JacTel.

44. DneMeHTbl KOMOMHATOPUKU: pa3MeIIeHus, IePeCTaHOBKU, COUETAaHUSL.

45. Cnyyaiinbie coObITHs. BeposiTHOCTH COOBITHS.

JK3aMeHAIIHOHHbBIE OMJIEThI

Bapmuanr 1

1) Boruuciure 29- 16% - 15.
1)131 2)43 3)73 4)101.

50,5

2) YupocTuTe BhIpaKECHUE o5

1)5 2)13)104)0.
3)Ympocrtute Beipakenuelog, 50— 2log, 5.

1)log,30 2)1  3)8log,5  4)20.



o . 31
4)Haiigute 3Hauenuecos a, ecma sina =-08 u w1 < a < -

1)-06  2)0,63)02 4)0,36
5) VipocTure BelpaxkeHne 7¢0s%a — 5 + 7sino.
D1+cos?a 2)2 3)-12 4)12
6) Pemnte ypaBHeHue cosx = -1.

1)2nn,neZ  2) g 3) g +2nn,neZ 4) mn,neZ
7) YKaxKuTe MPOMEKYTOK, KOTOPOMY HPHHA/ICKUT KOPCHB ypaBHeHuss V64 — 3X? = -x.

1) E ; 36]2) (35;37) 3) (-2;0) 4) (—o0;—2].

0,5x+1
1 ’
8) Ykaxute mpoMexyToK, KOTOPOMY IPHHAIJICKUT KOPEHb YPaBHEHHSI (3—2) =

D[40 2)[0:1)  3)[-0-4)  4)[4:6).
6x—2

9) Pernte HEPABEHCTBO sz 0.

1) (-2)UE31) 2 [29)U (Lito)  3)(-0-2)  4) (-001-) U (-2:7).
10) Haiiinte MHOXECTBO 3HaUCHUN PYHKIMUA Y = COS X — 2.

DB 2 (este)  HELL 3]
11) Haiizure npousonnyto gpynxiuu f(X) = (7 — 2x)*.

1)-4(7-2x)"% 2)-8(7-2x)3 3)8(7-2x)% 4)(7-2x)>
12) VxaxwuTe neppoobpasnyio gynkmuu f(X) = 2x + 4x3- 1.

Dx+x—x  2)2x*+4x* 3)2+12x? 4) x>+x*,

13) Pemrure ypaBuenue logs x + logs 3= logs 12.

10 2)4 39 4) 15.

14) Haiiute Touku MakcuMyMma GyHKIHH y = X° — 3x2,
10 2)2 3) -2 4) 3.

15)Haiinure muaroHany npsMOyroJibHOTO MapaslieNienuIesa o TPeM ero usmepeHusm: 2; 2; 1.
1)5 2) 10 3)3 4) 31.

16) Brruuciure mwiomans GUrypsl (S), orpaHudenHoM muauaMu y = 4 —x2, y =0, x =0, x = 2.
)8 22 3)5. 46

17)Ykaxwute obmacts onpenenenust Gynkuun y =logg 3(6x — 3x2).
1) (-0;0)U(2;+0) 2) (-2;+0)  3) (2;+0)  4) (0:2).
2—5x
18) HaiimuTe HanboIbIIICe 1I€]I0€ PEIICHUE HEPaBEHCTBA (5) -1<0.

N0 21 31 42

19)[Tnomany ABYX rpaHeii MPAMOYTrONLHOTO TapajlieNenuneaa paBHel 56m? u 1921m2%, a amuHa
ux obmero pedpa 8am. Haiinure 06beM napasuienenunena.



1) 840 2)1344  3)1029  4) 1210.

20) OG6pasyronias KOHyca paBHa 12¢M M COCTaBIISAET C MIIOCKOCTHIO ocHoBaHus yron 30°. Haiinure
0o0beM KOHyca, cuuTas T = 3.

1)384  2)192  3)24V2  4)648.

Bapuanr 2

1
1) Boruncaure 7 - 3-64e.
1)1 2)8 3)-5 4)-17.

11,5

2) YupocTuTe BhIpaKEHHUE 05"

1)1,2  2)5 3)11%%  4) 115,

3) YupoctuTte Bepaskenne 21°823 +log, 2 - log, 14.
1)2+2log,2 2)2  3)3-6log,2 4)7.

. . V2 s
4)Haiinute 3HAUCHUECOS ¢, €CIIH Sin a = S H <ac< s

V7 7 V7 2
p-Z I 92 »2
5) VipocTure Beipaxkerne -3sin’a - 6 — 3¢0s2o.

1)1  2)2cosa 3)coso+sina  4)-9.
6) YkaxxuTe MpoMeXyTOK, KOTOPOMY IPHHAIJICKUT KOPSHb ypaBHeHuss V125 — 4x? = -x.
4 4 4
1) [5:36] 2) (-e0-10) 3)(3;40] 4) (—o0; 5|
7) Pemrnre ypaBaenne sinx = 1.

1) 2nn,neZ  2) g 3) g +2mn,neZ 4) mn,neZ.

0,4x—-2
1 ’
8) YkaxuTe MpoMEeXyTOK, KOTOPOMY HPHHA/IICKUT KOPCHb YPaBHEHHS (E) =125.

1)[4,00 2)[0;1) 3)[L4)  4)[4:6).
__ X3 <0.
(4x—-2)(x+2)

1) (2) D[22 UGto)  3)(w3)  4)(w:2) U(; 3]

9) Pemnte HEpaBEHCTBO

10)HaiiguTe MHOXKECTBO 3HAUYEHHI PYHKIMH Y = sin X+ 4.
1)[35]  2)(-woste0)  3)[-11]  4)[-5:-3].
11) Haiimure npoussoanyto gpynxmuu f(x) = (5 + 3x)3.
1)3(5+3x)2 2)9(5+3x)% 3)-3(5+3x)> 4)-(5+3x)2
12) Yxaxure neppoobpasuyto pyrkmun f(X) = 3x2+ 2x -4.
Dx3+x2-4x  2)6x+2 3)x>+x° 4) x°+ x — 4x.
13) Pemure paBuenue log, x + log, 6=log, 18.
1)0 2)11 3)3 4) 12.



14)Haiiaute TOUKy MUHEMyMa QYHKIHHA Y = X2- 1.

1)-1 2)1 3) -2 4) 0.
15) HaiimuTe quaroHaiy IpsMOYTOJIbHOIO MMapaulesenuiea o TpeM ero uaMepenusam: 2; 3; 6.
1) 55 2) 7 3) 49 4) 11.

16) Berancimute miomanpk GuUrypsl (S), orpaHnueHHON MMHUAMA Y = x>+ 1,y =0, x =0, x = 2.
1)8 2)5 3)6 4) 4.
17)Ykaxwute oGnacts onpenenenus Gpynkunn y =logg 3(x* — 4x).

1) (-0;0)U(4;+0) 2) (-4;+0) 3) (4;+0)  4) (0;4).

6x—3
18) HaiiuTe HauMEHBIIIEE 1IC]IOE PELICHHE HEPAaBEHCTBA (H) -1<0.

0 21 3)-1 42

19)Tnomamy ABYX TpaHell MPAMOYTOJIBHOTO TapasleenuIeaa paBHbI 35cM? 1 42¢M?, a ATiHA HX
obmiero pedbpa 7cm. Haitnure 06beM mapaienenure/a.

1) 840 2)10290  3)770  4) 210.

20) OGpa3yronias KOHyca paBHA 24CM M COCTABIISAET C IIOCKOCTHI0 ocHoBaHus yron 30°. Haiimure
0o0BeM KOHYycCa, cuuTas T = 3.

1)3840  2)1092 3)5184  4)648.

Bapuant 3

1
1)Berauciure 2:1253 —0,9°

1)10,9 2)113)9,14)09.

61,4

2)YIIpoCTUTE BBIPOKCHUE P

1) 6%7 2)2 3)0,7 4)36.
3)¥Ynpoctute BoipaxkeHuelogs 3 - logs 15 + logs 5

1)-1+logs5 2)-2  3)0  4)logs—.

o . V6 T
4)HaI/II[I/ITe 3Ha4YEHHUESIN &, €CJIN COS @ = e u > <a<Tm

V1o Vio

5 10
= A

N 22 3+
5) YrpocTuTe BhIpaskeHue -4sin®o +5 — 4c0s2a
1)1 2)1+8sina  3)1+8cos’a  4)09.
6) VKauTe IPOMEKYTOK, KOTOPOMY IIPUHAUICKHT KOPEHb ypaBHEeHHs V4x2 — 27 = -x
D [3:36] 2) (o) 3)(37:40] 4) (mo0i-7).
7) Pemnte ypaBHeHue cosx = -1

D  2)0 3) g +2nn,neZ 4)m + 2nn,neZ



0,1x—1
1 )
8) Ykaxute mpoMexyToK, KOTOPOMY IPHHAIICKUT KOPEHb YPaBHEHHS (5) =16

1) [-4,0) 2)[0;1) 3)[1;4)  4)[46).
8
(4x—1)(x—2)

1) (0-8lU (52 2)[83) UQRit)  3)(-052)  4) (-05-8) U (2; +o0).

9) Pernte HEpPaBEHCTBO

10) Haiinute MHOXKECTBO 3HaueHUH QyHKIMU y = sinx — 1

DL 2) (oostoo)  3)[-20]  4) [0:2],
11) Haiinure npoussoanyto ¢pyukuuu f(x) = (3x — 4)°

1)-18(3x—4)> 2)6(3x—4)> 3)18(3x—4)> 4) (3x—4)".
12) Yxaxkure neppoodpasuyio gpyakmun f(x) = 5x* - 2x + 1

1) 5x°—2x2+12)20x3—x  3)x*—2x+x 4) x> —x° +x.

13) Pemure paBuenue log, x + log, 5=log, 20

1) 15 2)5 3)4 4) 10.

14)Haiinute Touky Makcumyma GyHKIul y = 4x — x*
14 2) 2 3) -4 4)1.

15)Haiiaure quaroHaad MpsMOYTOJBHOTO MapajjieenuIe/ia mo TpeM ero u3MepeHusiM: 6; 6; 7
1) 19 2)11 3)121 4) 36.

16) Berunciure miomass Gurypsl (S), orpanndenHoi muausaMuy = 1 —x°, y=0,x=0,x = 1.
N1 2)- 3= A1

17)Vxaxure o6nacts onpenenenust Gynkiun y =logg s(x* — 3x).

D(-35+0)  2) (-0;0)UB5t0)  3) (35+0) 4) (0;3).
4-8x
18) HaiiuTe HanboIbIIIEe 1IC]I0€ PEIICHUE HEpaBEHCTBA (;) -1<0.

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

19)ITnomanum ABYX rpaHeil MPAMOYTOIEHOTO apajulenenunena pasasl 20cm? n 45cM?, a JUTHA UX
obmiero pedpa Scm. Haitnure o6wem napannenenunesa.

1)240  2)120  3)180  4) 4500.

20) O6pasyromas KOHyca paBHa 18/IM U COCTaBIISET ¢ MIOCKOCTIO ocHoBanus yron 30°. Haiimute
00BEM KOHYyCa, cuuTast T = 3.

1)3804  2)2187 3)2192  4) 6408.

Bapmuanr 4

1)Berancmmre  3%27713 +30
1)0 2)3 3)2 4) 4.

71,2

2) YnpocTuTe BhIpaKEHUE 7

1) 49 2) 1/7 3) 734 472,



3)Ynpocrure Bbipaxenuelogy , 4 — logy,, 16 —l0ga2 8
1)1/2 2)5 3) 8log, 5 4) 25.
4)Haiigute 3HaueHuecos a, ecmu sina =12 n1 n < a < 3?71

1) -0,6 2)\3/2  3)\2/2 4) 0,36
5) VipocTure BelpaxkeHne -3C0s%0 + 27 - 3 sina.
112 2)24 3)27 4)0.
6) Pemute ypaBHeHue cosx = 1/2.
1)£n/3 +2mn, neZ  2) g 3) g +2nn,neZ 4) Tn,NeZT) YKaxKUTE MPOMEKYTOK,
KOTOPOMY HPHHAUICKUT KOPEHb ypaBHeHHs VX — 3 = x-9.
1) [1,5:9]2) (3;10;)  3) (2;21) 4) (—o0;—-2].
8) Vkaxkute mpoMexKyTOK, KOTOPOMY MPUHAIEKUT KOpeHb ypaBHenus (121)2¥+5=11x1,
1) [-4;0) 2)[0;1)  3)(0;11) 4) [4;6).

(4x-1)(x-2) >0

9) Pemute HEpaBEHCTBO s 20

D (02Ul D) 22U (L) 3)(oe2)  4) [142] U (8i+o0)

10) Haiinute MHOXKECTBO 3HaUCHUH QyHKIMU y =SinX—4.

1) [3:1] 2) [-5;-3] 3) [-1:1] 4) [-3;-1].
11) Haiinute npoussoanyto gpynkuuu f(x) = (0,5x + 5)2.

1) -4(7 —2x)73 2) 0,5x+5 3)8(7 —2x)3  4) (7 — 2x)2.
12) Yxaxure nepeoobdpasuyio gpyakmun f(x) = 11x1° +9x8- 1.

1) x%+ x*—x 2) xM+ x°x 3) 2+ 12x? 4) 11x°+72x.
13) Pemure ypaBHenue 2 log, x + log, x=10 log, 3.

1)8 2)9 3) 18 4) 6.
14) HaiiuTe Touku MakcuMyMa (GyHKIHH y = -X2 + X+6.

1) 1/2 2) 1/25 3) -2 4) 25/4.
15)Haiiaure quaroHamy MpsMOYTOJIBHOTO MapaiesenuIe/a mo TpeM ero u3MepeHusm: 5;4; 1.

1) V42 2)42 3)21 4)12.
16) Berunciure miomans GUryps (S), orpaHuYeHHOH MMEHAMH y = X2, y =0, x =1, x = 4.

1) 65/3 2) 65 3)1/3 4)62.

17)Vkaxure obnacts onpeenenus Gpynxkuun y =logg s(2 — 5x + 2x2).
1) (003 1/2)U(2540)  2) (-25+0) 3) (25+0) 4) (12:2).
18) HaiinuTe HauMeHkbIlee 1ienoe pelmenre Hepasencta (7/3)273% -1 <0,
11 2)0 3)-1 4) 2/3.

19)[Tnomany ABYX rpaHeii MPAMOYTrONLHOTO Tapajienenuneaa papaesl 169am? u 52am2, a amiHa
ux obmero pedpa 131m. Haitnure o0bem napannenenumnena.



1) 676 2)176  3)476  4) 169.

20) lnameTp OCHOBaHHUsI KOHYca paBHa 6¢M. OOpasyrolias KOHyca COCTABJISIET C INIOCKOCTHIO
ocHoBauus yron 45°. Haiiiute 00beM KOHYca, cauTas T = 3.

1) 17 2) 27 3) 24 4) 18

Bapuanr S

1
1) Borunciure 6 - 6254,

1) 5 2)6 3)1 4) 10.
2) YIIpOCTHTE BhIpaKCHHUE 12?2

1) 169 2)13 3) 100 4)0.
3)Ympocrute Beipakenue 4 logs 3 -logs 7-logs (%)

1)1/4 2)4 3) 8log, 5 4)0.
4)HaiiuTe 3Hadennecos , ecma sina =V2/2 u m/2 < a < .

1) N2/2 2) -\2/2 3) 12 4)0
5) YipocTure BeIpaxkeHne -Cos 20 — 5 - sin? 2a.

1)6 2) -6 3)-5 4)0.

6) Pemite ypaBHeHHe COSX = -\2/2.

1) £37/4 +27n, neZ 2)§+2nn 3)§+2nn,nez 4) tn,neZ

7) YKaxXuTe MPOMEKYTOK, KOTOPOMY TIPHHA/UICKUT KOPEHB ypaBHeHHsT V49 — 6X? = -x

1) [-5; 0]2) (-15;0) 3) (-2;10) 4) (—o0;—8].
—x—3
8) YkaxkuTe MpoMEeXyTOK, KOTOPOMY HPHHA/IICKUT KOPCHb YPaBHEHHS (i) =72
1) (-25;-11) 2)[-1;0) 3) [-2; 9) 4) (8;28).
(4x—-2)(x+2)

9) Pemnte HEpaBEHCTBO <0.

x—3
1) (0:2UE31) 2 (o2l ULL53). 3) (o52)  4) (<oi5) U (-20).
10) Haiinnte MHOXKECTBO 3HaUCHUH QPYHKIIMU Y = COS X — 6.
1) [3:1] 2) [-7;-9] 3) (-14)  4)[-3:-1].

11) Haiiaute npomssoanyto pynkuun  f(X) = (0,5 — 2x)*.

1)-8(0,5—-2x)2 2)-8(5—2x)"2 3)8(5-—2x)° 4)(7-2x)°2
12) Yxasxkure neppoobdpasuyio Gynkmun f(X) = 2x + 4x3— 4,

Dx3+x*4x 2)2x%+4x* 3)2+12x2 4) x4
13) Pemmmre ypaBHenue logs 2x + logs x = log; 8.

1)-2 2)4 32 4)0.



14) Haiimute TOukn MakcuMyMa GYHKIHH Y =4 X — X2

10 2)2 3) -2 4) 3.

15)Haiinute muaroHaau mpsiMOYroJabHOIO MapauleseuIieaa o TpeM ero usMepenusam: 3; 4; 5.
1)- 5v2 2) 52 3) 35 4) 15.

16) Beraucnute miomiaas Gurypsi (S), orpaHUYeHHON JIMHUAME Yy = —6X,y =0, X = 4,
1)8 2) 22 3) 48 4) 6.

17)Vkaxwure obnactk onpenenenus pynkuun y =logy s(4x — 5).

1) (-0;0)U(2;+0)  2) (5/4;+0)  3) (2;+0)  4) (0;2).
5 —-2x-1
18) HaiiuTe HanbOoIbIIIEE ETI0€ PELICHNE HEPAaBEHCTBA (E) -1>0.

1) [-1/2;0) -1 31 42

19)[Tnomany ABYX rpaHeii MpAMOYTrONLHOTO NapasieNenuneaa papasl 27, M u 57am%, a anuna
ux obuiero pedpa 3am. Haiinure o0beM napaiienenumesa.

1) 513 2)500  3)413  4) 270.

20) lnameTp ocHOBaHMs KOHYyca paBHa 4cM.’ a BeicoTa 3cM.. Haiinure o0beM KOHyca, curTas
m=3.

1)4 2) 12 3) 24 4) 8.
Bapuanr 6

5
1) Beruncaure 164 —0,16.

1)19,84 2) 31,84 3) 7,84 4)12,64.

2) YpocTuTe BeIpaKeHUEe 3{/—0,25 *3\/—0,5
2) -0,5 2) 0,25 3)0,5 4) -0,5.
3)Ympoctute Beipakenne g x =2lg 3 + 3lg 2
172 2)82  3)8log, 5 4) 42.
4)Haiinute 3HaueHue cos a, ecau sina =-0,3 u 3m/2 < a < 2m.
1) \91/10 2)V71/10  3)8/10  4) 0,36

5) YrpocTuTe BhIpaskeHue 3€0s%a +4 + 3sina.

1)4 2)5 3)7 4) 12
6) Pemnte ypaBuenue tg(3x+ 2) =-1.
1) -(n/12) —2/3)+(m/3)  2) —g 3) g +2mn,neZ  4) mn,neZ

7) YKaKiTe IPOMEKYTOK, KOTOPOMY [PHHAUICHKUT KOPEHb ypaBHeHus V64 — 3x% = -x.
1) [0; 2]2) (-2;0) 3) (0;2) 4) HeT KOpHeit

8) YKaKHTe IPOMEKYTOK, KOTOPOMY IIPHHAIUIEKUT KOpeHb ypaBHeHus (64)Vx~1= 4%,

D{E7 2)[0:1)  3)[--4)  4) [46).



9) Pemnte HepaBeHcTBO  —— <0
4x+3

1) (-3/4:413)  2) [U4:1)  3) (<01-2)  4) (01-B) U (-2:7),
10) Haiinnte MHOXKECTBO 3HaUCHUN QYyHKIMU Yy = CcOSX +1/2 .
D [0515]  2)(-os+0)  3)[-1,15]  4)[-3;-1].
11) Haiinure npoussoanyto ¢pyukiuu f(x) = (—6 — 7x)*.
1)-28(—6—7x)> 2)-8(7—-2x)3 3)8(7—-2x) 4)(7-2x)2.
12) Yxasxkure neppoobdpasuyio gpyukmun f(X) = x? —x + 4.
Dx3B-x22+4x  2)2x+4x* 3)2+12x% 4) x>+t
13) Pemmre ypaBHenue logs x + logs 4= logs 12.
1)0 2)3 39 4) -1.
14) Haiinute Touky MEHEMyMa (GYHKIH y = X2 — 2X.
1)0 2)1 3)-2 4) 3.
15)Haiiaure quaroHaiy MpsMOYTOJBHOTO MapaieenuIe/ia mo TpeM ero usmMepenusim: 3; 3; 7.
)5 2)\67 3)3 4) \24.
16) Berunciute miomass GUyps (S), orpaHuYeHHOM TMHUSAMH y = 2X%- 2,y =0,x =2, X = 5.
1) 82 2) 72 3) 48 4) 81
17)Vkaxute obnacts onpeneneHus GyHkuun y =logs(x + 3).
1) (-3;+0) 2) (-2;+0)  3) (2;+0)  4) (0;2).

2x/15
o 1
18) HaiinuTe HanbosIbIIiee 1eI0€ pelicHne HEPaBEHCTBA (g) < e

1) (-00; 37,5) 2) (-15+00)  3)1  4)2.

19)[Tnomany ABYX rpaHeii MPAMOYTONLHOTO Mapasiienenuneaa papsel 8 1M u 49am2, a 1nuna
ux obmero pedpa 9am. Haiinure 06beM napasuienenunena.

1) 567 2) 576 3)429  4)765

20) Beicota KOHyca paBHa 9cM ,a 00pasyrolas COCTaBIAET C IITOCKOCTHI0 OCHOBaHHS yrom 45°,
Hatigure 00beM KoHYca, cunTas m = 3.

1) 729 2) 129 3)429  4)648.
Bapuanr 7

1) Beruncimre  (4/25)%2 + 0,25
1)15,875 2)0,186 3)5 4) 7,75.

2) Ynpocrute Beipaxkernne (1070 * 1008 )2,
1) 0,0001 2) -100 3)0,01 4) 1000.

3) Haiigure 3nauenue Boipaxkenue logs (81 * a), ecnm logg a =-5,5
1)2+2log;2 2)2 3)-22 4)-15.

4)Haiinute 3HaueHunecos a, ecnu sina = 12/13 u 0< a < g



1)-5113  2)513 3)1/13  4)=

5) Vipocture Belpaxkenne -4sin’a +7 — 4c0s2a.
1)1 2) 2cosa 3)3 4)-9.

6) VKaxuTe IPOMEKYTOK, KOTOPOMY IIPHHAUICKUT KOPEHb ypaBHeHus V125 — 4x2 = -x.
1) (-3;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HET

7) Pemmnre ypaBuenue sin 2x = V3/2.

1) (-1)'w/6 +an/2, neZ 2)§ 3)§+2nn,nez 4) tn,neZ.

8) Ykaskute IIpoMexkyTOK, KOTOPOMY PMHAJIEKUT KOpeHb ypasHenus (6)3¥t1=1/36.
D40 2)[01) 3)[L4)  4)[46).

(x—-2)(x+1)
X—2

1) (12 U@+0) [ UGHn)  3)(03)  4) (-05-2) UG; 3]

9) Pemure HEPaBEHCTBO > 0.

10)HaiiauTe MHOXKECTBO 3HAYCHHI QYHKIMKH Y = sin X+ 4.

D31 2) (oosteo)  3)[F11] 4) [55-3].
11) Haiimure npoussoanyio ¢pynxmun f(X) = (11 — 5x)%.

1)3(5+3x)2 2)9(5+3x)2 3)-3(5+3x)> 4)-20(11 —5x)3.
12) Vxaxure nepeoodpasnyo pynkmun f(X) = 4x° - 6.

1) x*-6x 2) 6x+2 3) x3+ x? 4) x*+ x — 4x.
13) Pemmnte paBHenue log,o ; (2x +3) = logg 7 3 + logg ;2
10 2)11  3)15 4) 12.
14)Haitnure TouKy MUHEMYMa GyHKIHH y = X2 2X-3.
1) -4 2)-1 4 4L
15) HaiiauTe auaroHaiy npsMOYTOJIBHOTO Mapaiesienuie/ia mo TpeM ero u3Mepenusm: 2; 2; 1.
1)2 2)3 3)4 4)9.

16) Boruucure miomans GUrypsl (S), orpaHUYeHHON THHUAMU Y = - X2+ 4,y = 0.
1) 16/3 2) 32/3 3)11 4) 10.
17)YkaxuTe 06macth onpesenenus Gpyukuun y =logs (x? — 2x).
1) (<00UQ2t0)  2) (i) 3)(diko)  4) (0:4).
18) Haiinurte HauMeHblIlIee 1EN0€ pellieHne HepaBeHcTa 62 X112 >1
1)-o<x<3mmm4 <x< 400 2)-o<x<3 3)4<x<8 4)x<8

19)[Tnomaau qBYX rpaHei MPSIMOYTOJILHOTO Mapaslie/iCuIe/[a PaBHbI 36¢cm? 1 45eM2, a uTHHA BX
obmero pedbpa 3cm. Haitgure o0beM napaienenumneaa.

1) 540 2)290  3)510  4)210.

20) O6pasyromias KOHyca paBHa 18cM M cocTaBiseT ¢ mIockocThio ocHoBanns yron 30°. Haiimure
00beM KOHYyca, cuuTas T = 3.



1)2000  2)1092  3)2187  4)648.

Bapuanr 8
1) Beruuciure  6%(1/6)3-216°
1)0 2) -35/36 3) 35/36 4) 36
2)YIpoCcTUTE BhIPAKCHUE #::z
11,7 2) 1,71 3) 10 4) 0.
3)Ympocrure Boipaxenuelogy ;, 4—1ogy/, 2 + log, /» (%) 1)
log, 30 2) 0 3) 1/2 4) 4 4)Haiinure

. 3
3HaueHuecos a, ecu sina=3/4 n n<a < >

1) -7/4 2) -\7/4 3) 1/4 4) %

5) YnpocTtute BeIpakenue -2€0s2 3o +7 -2sin? 3a. 1)
-2 2)3 3)-5 4) 5. 6)
Pemute ypaBHeHue cosx =-1/2.

1)+ 2?71 +2nn,neZ  2) g 3) g +2mn,neZ 4) mn,neZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY HPHHAIEKUT KOPeHb ypaBuerus V—40 + 11x2 =-x. 1)

[—3;2]2) (35;37) 3) (-2;0) 4) (—o0; — 4).
—3x+2

8) VkaxuTte MpOMEKYTOK, KOTOPOMY TPHHAJUICKUT KOPEHb YPABHEHNUS (Z) =212, 1)

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

5x—-2
9) Pernte HEpaBEeHCTBO e 0.

1) (s 18)UGC; +00)  2) [-2)U (T540)  3)[-3i1] 4) (-o03-5) U (-2:2).

10) Haiiaute MHOXKECTBO 3HaYeHH GpyHKIUK y = 2sinx — 1. 1)
[3:4]  2) (oestoo)  3)[31] 4)[3:-1] 11)
Haiiure npoussoanyto gpynxiuu f(X) = (4 + (1/3)x)° 1)
2(4 + gx)5 2)-8(4+2%)° 3)8(4—2%)° 4)(4+2x%)2 12)
Vxaxkure nepsoobpasnyio gynkmuu f(X) = -3x3 + 5x*— x2 +2. 1) x°-
3xM4-x3/3+2x  2)2x%+4x? 3) 2+ 12x2 4) x%+x*. 13)
Pemmnre ypasnenne 10g;/, 16 +10g;/x = 1 1)
64 2) 1/64 3) -64 4) -1/64. 14)
Haifaute Touku MakcuMyMa (yHKIHH y = X° — 3X2, 1)-3
2)3 3)9 4) -9. 15)Haiinure quaronamu
MPSIMOYTOJIBHOTO NapajulesienuIe1a Mo TpeM ero usmMepeHusm: 2; 4; 6. 1) 56

2) 10 3) V56 4)31. 16) Berauciute 1uiomniab
durypsi (S), orpaandenHol muEEAMA Y = 2x2, y =0, x =0, x = -1 1)8

2) 2 3)2/3 4) 20/3 17)Ykaxure 00JIaCTh OTNpeICICHUS

dynxmmn y =lg(2x? - 6x). 1) (-o0;0)U(3;+0) 2) (-2;+00)



3) (2;+) 4) (-3;3). 18) Haiigure HanboIbIIIee IIETI0€ PEIICHNE

3 -1-2x 5
nepasencsa () > (33 1) (-11;0) 2) [L:+0)
3)1 4) (-1;1) 19)[Tnomaau ABYX rpaHeil MPsAMOYTOJbHOTO
napajiesenuiena paBHbl 361M2 1 144,I[M2, a JuyinHa ux obmiero pedpa 36am. Haligure o0bem
napajuieJenumnesa. 1) 640 2) 1344
3) 1029 4) 864. 20) O6pasyroimas KOHyca COCTABIISET C IIOCKOCTHIO

ocHoauus yron 45° quamerp ocHoBanus pasen 8am. Haiinute o6bem KoHyca, cuntas m = 3.
1)46 2) 192 3) 64 4) 32

Bapuant 9

1
1) Berunciure 26- 83 — 13.

1)131  2)43 3)39 4)10L.

7—2,3

2) Yupocture BeIpaKECHUE — .
) P p 0,17713

3) 0,177 2)13)-174)0,17
3)Ympocrure Boipaxenue logq,; 70—1logy /7 1/7.
1)-2- log, /7 10 2)1 3) 8logy/7 5 4) 20.
4)Haiinute 3HaueHuecos a, ecnmu sina =08 u m < a < 37”
1) 3/5 2)-3/53)0,2 4)2/5
5) Yapoctute Beipakenue (1/2)c0s? (x/2) — 3 + (1/2)sin? (x/2).
1)1+cos’x 2)-25 3)-12 4)12
6) Pemnre ypaBHenne tgx = V3.
1) /34 mn,neZ 2) g 3) % +2nn,neZ 4) mn,neZ

7) YKaxuTe MPOMEXKYTOK, KOTOPOMY TIPHHA/ICKUT KOPSHB ypaBHeHuss V196 — x? = -x.

1) [3:36[2) (35:37)  3) (-2:10) 4) (—o0;—2].

2x—-1
8) YkaxuTe MpoMexyToK, KOTOPOMY TPHHAIJICKUT KOPEHb YpaBHEHHSI (ng) = (1/3)?
D40 2)[0:1)  3)[cs-4)  4) [4:6).

X
9) Pemnte HEpaBEHCTBO DD > 0.

1) (10U +0) 2 (22)  3) (D) 4) (eol) U (2D,
10) Haiinute MHOXKECTBO 3HaUeHUH QyHKIMU y = 2c0S X — 1.
DB 2)[-31] 3) L1 4 [-3:-1].
11) Haitaure npomssoanyio ¢pynkmmn  f(x) = (-x% +x -1)3
1) (-6x +3)(-x2+ x-1)> 2)-8(6 —2x)° 3)8(6—x)° 4)(7—2x)2.



12) Ykaxwure nepsoodpasnyto dynkumn f(X) = 3x? - 3x3+ 4.
Dx3+3/M4) xP+4 2) x3+(3/4) x* + 4x 3)2+12x° 4) x*+x*,
13) Pemmte ypaBuenune log,,(5x — 2) -logy 1 4 =logg 1 5.

14 2)22 3)44 4) 20.

14) Haiimure Toukn MuaEMyMa GyHKmmn y = (1/4)x* — 8x.
10 2) 12 3) -2 4) 2.

15)Haiinute muaroHaad mpsiMOYroJabHOIO MapauleseuIieaa o TpeM ero usMepenusam: 3; 4; 5.
1) 5v2 2)5 3) V2 4) 2.

16) BeruncimTe miomanp GUrypsl (S), orpaHUYeHHON THHUAMA y = —X2, y =0, x =-3, x = -1.
N8 22 3)5. 48

17)YkaxuTe 06nacth onpenenenus Gpyukuun y =logs (5x — x2).
1) (0:5) 2)(-25+0)  3) (2;10)  4) (0;2).
18) Haiinute HaubombIee 1eaoe pemenne Hepasenetra (1/3)**7> < 1/81.
1)0 2)3 31 4) 2.

19)ITomiaau ABYX rpaHeii MPsIMOYTOJIBHOTO Tapaslie/ICHIea PaBHbI 5291m% u 1 15,Z[M2, a qIrHa
ux obmiero pedpa 231m. Haiiqure 00beM napasienenumnesna.

1) 645 2)2645  3)1029  4) 1260.

20) OG6pasyronias KOHyca paBHA 46CM M COCTABIISAET C IIIOCKOCTHIO ocHoBaHMs yron 30°. Haiimure
00BEM KOHYCa, cuuTas T = 3.

1)36501  2)192501  3)240vVZ  4) 3648.

Bapuant 10
1

1)Beruncnure 4 (ﬁ)_z +3.

1)132 2) 23 3) 19 4) 10.
2)YOpocTuTe BBIpaXKEHHE ligz/z.

4) 0,171 2)1 3)4 4) 17
3)Vnpocrure Beipaxkenue 0,5 * 10950

110 2)1 3)8 4) 15.
4)Haitnute 3HaueHuesin a, ecmu cosa =0,8 u 3mw/2 < a < 271

1) 3/5 2)-0,6 3)0,2 4)2/5
5) VipocTute Beipaxkenne 1-sin®x + 8sin? x +7 cos?x

1)-8 2)-2,5 3)8 4) 12.

6) Pemnte ypaBueHne cos2x =+/3/2.



1) n/3 + mn, neZ 2)% 3) g +2mn,neZ 4)i1—ﬂ2 + n,neZ

7) YKaxKuTe MPOMEXKYTOK, KOTOPOMY HPHHA/IC)KUT KOPCHB ypaBHeHuss V32 — 3X? = -x.

D53e)a 3 3210 4 (-2,
8) VkaxuTe IPOMEXYTOK, KOTOPOMY IIPHHAIEKUT KopeHb ypapHernus (1/2)5%~4=0,125
1) [-4,0) 2) [0:1) 3) (-0 2) 4) [-4;-2).
x—1

9) Pemure HEPaBCHCTBO m > 0.

1) (2)UR;+0)  2)(-22)  3)(wslA) 4 (-0i-1) U (-2:),
10) Haiinute MHOKecTBO 3HaueHUH QyHKIMU y = 2sin X — 1/2.
D[2515]  2)[31] LI A [3-1]
11) Haitaure npoussoanyio ¢ynxmuu  f(X) = In(x? +2x )
1) (2x+2) I(x*+2x) 2)2(2—-2x)® 3)8x 4)(3-2x)2
12) Yxaxkure neppoodpasuyio gpyakmun f(X) = x2 +2x+ 1.
1) xM+x2+x  2)x>-x?%+4x 3)2+12x° 4) x>+x*,
13) Pemmre ypaBuenne log,,(2x — 7) -log, ;1 6 = log, 1 4.
1) 15 2)22 3)155 4) 20.
14) Haiinure Touku Muaumyma Gyaxmun y = (1/9)x® — (1/3)x.
1)-1 2)1 3)-2 4) 2.
15)HaiiauTe quaroHaiu MpsMOYTOJIBHOTO MapaieenuIea mo TpeM ero uamMepenusim: 1; 3; 1.
1) 5v2 2)5 3) V11 4) 11.

16) Berunciure miomass GUTyps (S), orpaHudeHHOM MMHUSAME y = —X2 + 4,y = 0.
13213 2)2 3) 5, 4) 82,
17)Vkaxwure oOnacte onpenenenus pynkuun y =log; /6(0,5 + 2x2%).
1) (-00; +0) 2)(-25+0)  3) (25t0)  4) (0;2).
18) HaiinuTe HauMmeHkbIlee 1enoe pemenne Hepasencta (0,2) 42 < 0,04.
10 2)3 3)1 4) 4.

19)[Tnomany ABYX TpaHeiil MPAMOYTrONLHOTO Tapasiienenunena papasl 48 M u 36aM2, a 1uHa
ux obmero pedpa 6am. Haiinure 06beM napasuienenunena.

1) 288 2)2645  3)1029  4) 1260.

20) O6pa3yroniast KOHyca COCTaBIISET ¢ INIOCKOCTHI0 OcHOBaHMS yron 45, BeIcoTa paBHA ScM.
Haiinute 06bem koHyca, cuutast w = 3.

1)6501  2)2501  3)240  4)512.

Bapuanr 11

1
1) Beruucnure 12- 643 — 13.



1)133  2)43 3)35 4)10L.

60,5

2) YpocTuTe BhIpaKCHUE s

5) 56 2)-56 3)10 4)1.
3)Ympoctute Beipakenuelog, 16— 2log, 4.

1)log,30 2)1  3)8log,5 4) 0.
4)Haiigute 3Hauenue cos a, ecau sina = 0,8 u g <a< 3?”
1)-0,6 2)-0,6 3)0,2 4)0,36
5) Vipocture Beipaxkerne 2c¢0s%a + 0,5 + 2sina.
1)1+cos’a 2)25 3)-12  4)12.
6) Pemute ypaBuenue cosx =-1/2.
1)2mn,neZz  2)7 3) =+ 2?” +2mn,neZ 4) mn,neZ
7) YKaKuTe IPOMEKYTOK, KOTOPOMY [PHHA/UICHKUT KOPEHD YpaBHEHUS V49 — 6x2 = -X.

1) [3:36[2) (35:37) 3)(9;0)  4) (—o0;—2].

0,5x+2
8) YkaxuTe MpoMexyToK, KOTOPOMY MPHHAIJICIKUT KOPEHb YPaBHEHHSI (;) = 27.

1) [400 2)[0;1) 3)[-x5-3)  4)[1;6).
2x—4
x+D)x-2) —

1) (e0i-l)  2) [2)U (Lso) 3 (oos2)  4) (035) U (-2,

9) Pemnte HEpaBEHCTBO

10) Haiiaute MHOKECTBO 3HAYCHHI (QYHKIUH Y = COS X + 2.

DI 3] 2)(oosto)  3)[-1;1]  4) [-3;-1].
11) Haiimure npoussoanyto gpynxmuu f(X) = (3 — 5x)3.

1)-4(7-2x)"% 2)-8(7-2x)> 3)-15(3-5x)* 4)(7-2x)%
12) Vxaxure neppoobdpasuyio gpyakmun f(x) = 4x3 - 3x°— 1,

Dxt—x-x  2)2x*+4x* 3)2+12x2 4)x*+x4

13) Pemmre ypaBHenue logs X - logs 3= logs 12.

10 2)4 3)36 4) 15.

14) Haifaute Touky MEHEMyMa (GYHKINH y = X2 — 3X.
1)15 2)2 3) -2 4) 3.

15)Haiiaure quaroHaiu MpsMOYTOJIBHOTO MapajieenuIe/a mo TpeM ero u3MepeHusim: 2; 2; 1.
1)5 2)10 3)3 4) 31.

16) Brruucure miomans GUrypsl (S), orpaHudenHoM muauaMu y = 1 —x2, y =0, x = 2.



1 1 2
1)8 2) lg 3) 55 4) 65.
17)Vxaxure obnacts onpeaenenus Gpynkuun y =logg 3(2x — x%).

1) (-0;0)U(2;+0) 2) (-o0; 2/3]  3) (2;+0)  4) (0;2).
2-3x
18) HaiimuTe HanOoIbIIICe 1IE]I0€ PEIICHUE HEPaBEHCTBA (5) -1<0.

1) 0 2)-1 31 42

19)[Tnommaau ABYX rpaHeil MPAMOYTOJIBHOTO Mapajlie/IeuIe1a PaBHbI 4811M° 1 132,I[M2, a qIMHa
ux obmiero pedpa 6am. Haitaure o0beM napaiienenunesa.

1) 840 2)1344  3)1056  4) 1210.

20) OG6pasyronias KOHyca paBHa 18cM 1 cocTaBiIsAeT ¢ MIOcKocThIo ocHoBaHus yron 30°. Haiimure
0o0BeM KOHYycCa, cuuTas T = 3.

1)384  2)2187 3)24V2  4)648.

Bapuant 12
1) Beruucnure 17 - 3-729%.
1)2 2)8 3)-5 4) -17.
2) YupocTtuTte BbIpakeHue ii:
1)1,2 2)5 3)21%2 4) 115,

3) Yrpocrute Bepaxenne 21°825 +log, 49 - log, 343
1)2+2log,2 2)2  3)3-6log,2 4) 4,

4)HaiiiuTte 3HaUeHHE COS @, €CIU Sina = - g un<a<i3it/2.
V7 7 V7 2
1)- 5 2) 5 3) 5 4) 5

5) YrpoctuTe BeIpaskenue -3sino -26 — 3¢0s2a.
1)1 2) 2cosa. 3) cosa + sina 4) -29.

6) YkaxuTe MpoMEXyTOK, KOTOPOMY MPHHAICKUT KOPEHb ypaBHeHusT V128 — x? = x
4 1 4
) [5:6] 2)(0i-10) 3) (55100 4) (—o0; 3],
7) Pemnte ypaBHeHue sinx = -1.

1) 2nn,neZ  2) g 3) — g +2nn,neZ  4) mn,neZ.

4x+1
8) YkaxuTe MpoMexyToK, KOTOPOMY TPHHAIJICKUT KOPEHb YpaBHEHHS (E) =125.

1) [-4,0) 2)[0;1) 3)[1;4)  4)[46).
x—3

9) Pemmte HEpaBEHCTBO 2)0r2) > 0.



1) (23) D[22 UGto)  3)(w3)  4)(w52) U(; 3]
10)Haiinute MHOKECTBO 3HaYeHUH (QYHKIUU y = Sin X+ 2,
1)[35]  2)(-ost0)  3)[1:3]  4)[-5;-3].
11) Haiigure npoussoanyio ¢pynxmun f(X) = (5 + 3x) 3.
1)3(5+3x)2 2)-9(G+3x)"™*  3)-3(5+3x)* 4)-(5+3x)?.
12) Yxaxkure neppoodpasuyo gpynkuun f(X) = 3x> +4.
1) x>+ 4x 2) 6x+2 3) x3+x? 4) x>+ x — 4x.
13) Pemnre paBuenue log, x + log, 6=log, 24.
1)0 2)11  3)4 4)12.
14)HaiiuTe TOUuKy MUHAMYMa GYHKIMH y = X2- 4,
1)-1 2)1 3)-2 4) 0.
15) HaiiiuTe quaroHanyu npsMoOyrojbHOTO Mapauiesienuie/a o TpeM ero usMepeHusam: 6; 2; 3
1) 55 2)7 3) 49 4)11.
16) Berunciure miomans GUryps (S), orpaHudeHHON MuEuAMH y = x5+ 2,y =0, x =0, x = 2.
1)8 2)5 3)6 4) 4.
17)Vxaxure obnacts onpenenenust Gynkuun y =logg 3 (x> — 4x).

1) (-2;,0)U(2;+0) 2) (-4;+0)  3) (-2;+00) 4) (0;4).
4\ 6x—3
18) Haiinnte HanMeHbIIIee 1I€710€ PEIICHUE HEPaBEHCTBA (Z) -1<0.

Ho 2)1 3)-1 4) 2.
19)ITnomanum ABYX rpaHeil IPAMOYTOIEHOTO apasuIeNenumena paBHsl 24cm? n 84cM?, a JUTHA UX
obmiero pedpa 4cm. Haitnure o6wem napannenenunesa.
1) 840 2) 10290 3) 504 4) 210.

20) O6pasyromas KOHyca paBHa 14cM 1M COCTABISET C TIOCKOCTHIO0 ocHoBanus yroi 30°. Haiinure
00BeM KOHYyCa, cuuTas T = 3.

1)3840  2)1029  3)5184  4)648.

Bapuant 13
1
1)Beruucinure -2-1253 — 0,9°
1)10,9 2) -11 3)9,1 4) 9.
1,4
2)V1pocTuTe BhIpaKEHUE 66_0_7

2) 6%1 2)2 3)0,7 4)6°
3)Vmpocrute Boipakenne logs 3 + logs 35 - logs 5

1)-1+logs5 2) -2 3)0 4) logs 21.



. : V5
4)Haiinute 3HaueHWe  Sin @, eciik COS @ = S H 0 <a<rm

5 V10 4)‘/2
4 4

10
DL )5 P+

5) Vipocture Beipaxenne -4sin’a +15 — 4cos?a

1)11  2)1+8sino  3)1+8cos’a  4)09.

6) VKauTe IPOMEKYTOK, KOTOPOMY IIPUHAUICHKHT KOPEHb ypaBHeHus V4x2 — 81 = -x
D [3:36] 2) () 3)(37:40] 4) (mo0i-7).

7) Pemmnte ypaBHeHne C€OSX = -\3/2

D  2)0 3)+ 5{ +2nn,neZ 4)m + 2mn,neZ

36

0,1x—1
8) YkaxuTe mpoMexyToK, KOTOPOMY IPHHAIJICKUT KOPEHb YPaBHEHHSI (E)

1) [-14,0) 2)[0;1) 3)[1;4)  4)[4:6).
X3 50
(x+2)(x=2)

1) (081U 2 2)[3-) UQstw)  3)(052)  4) (-o03-8) U (2; +e0).

9) PemuTe HEPaBEHCTBO

10) Haiinute MHOXKeCTBO 3HaUeHUH QyHKIMU y = sinx — 1/2
1) [-3/2,1/2]  2) (-o03+e0)  3)[-2;0]  4)[0;2].
11) Haiigure npousBoanyto ¢pynxiun f(X) = (—=3x — 4 )7°
1)-18(3x—4)> 2)6(3x—4)> 3)18(-3x—4)"7 4)(B3x—4)".

12) Yxaxkure nepeoobdpasayio gpyakmun f(X) = 5x* - 2x2 + x
1) x> — (2/3)x3 + (1/2)x?) 2) x*-x Hx-2x+x 4H)x*-x*+x

13) Pemure paBuenue log, x + log, 7=log, 112

1) 15 2)5 3)4 4) 16.

14)Haitaute TouKy MakcuMyMa GYHKIHH y = 4X — X>
1)4 2)2 3) -4 4) 1.

15)Haiiaure muaroHaiy MpsMOYTOJIBHOTO MapajjieenuIea mo TpeM ero u3MepeHusiM: 5; 6; 7
1) 19 2)N110  3) 121 4) 36.

16) BerauciuTe miomazns Gurypsl (S), orparnuenHoN mHEIIMA Yy = -1 —x%, y=0,x =0, x = -1,
1)1 2)2 3 NI

17)Vkaxure obnacts onpenenenus Gynkiuun y = logos(x* — x).

1)(-3;+o0) 2) (-o0;0)U(1;+0) 3) (3;+) 4) (0;3).

8—4x
N 2
18) HaiimuTe HanOoIbIIIee 1IeJI0€ PEIICHUE HEpaBEHCTBA (%) -1<0.



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

19)ITnomanu ABYX rpaHeil IpAMOYTOILHOTO apasUIeNienuIeaa paBHbl 25cM? 1 55cM?, a JuTHHA UX
obmero pedpa Scm. Haitgure o0beM napaienenumneaa.

1) 240 2)120  3)275  4)4500.

20) O6pasyromniast KOHyca paBHa 187IM U COCTaBIISIET ¢ IIIOCKOCTHIO ocHOBaHMUA yroi 45°. Haiimmte
00BEM KOHYCa, cuuTas T = 3.

1) 3804 2)2187  3)2192  4) 1627162
Bapuanr 14

1) Berauciure  3*27Y3 +3
10 2) 3 3) 12 4) 4.

7—1,2

2) YupocTuTe BhIpaKCHUE —rh

6) 49 2) 7 3) 73 472,
3)Vnpocrute Beipaxkenue log, 4 + log, 16 —10gy2 8

1)1/2 2)5 3) 8log, 5 4) 9.
4)Haiinute 3HaueHne cosa,ecamusina=-12 u n < a < 3;”

1)-0,6 2)\3/2  3)\2/2 4) 0,36
5) YnpocTtute BeIpakenue -7C0s%0 + 7 - 7 sino.

1)12 2)24 3)27 4)0.
6) Pemrire ypaBaenue 2 cosx = -1.

1) £2n/3 + 2nn, neZ  2) % 3) % +2mn,neZ 4) mn,neZ7) YKaxuTe MPOMEKYTOK,

KOTOPOMY HPHHALIEKUT KOPEHb ypaBHeHHus VX — 6 = x-3.
1) [1,5;9]2) (3;10;)  3) Her pemeHus 4) (—o0;—2].

8) VkaxuTe IPOMEXYTOK, KOTOPOMY TIPHHAIEKUT KOpeHb ypapHerus (12)3%T5= (144)%1,

1) [-14;0) 2)[0:1)  3)(0:11) 4) [-4:6).
(4x—1)(x—2)
9) Pemriite HepaBEeHCTBO a8 > 0.

1) (02U 1) 2) [1Aho)  3)(032)  4) [1U4:2] U ( 83+oo)

10) Haiinute MHOXecTBO 3HaueHU# QpyHKIMU y =sin X — 1/4.

1) [3;1] 2) [-5/4;3/4] 3) [-1;1] 4) [-3;-1].
11) Haiizure npoussoanyto gpynxiuu f(X) = (2,5x + 5) 72,

1) -5(2,5x + 5)73 2) 0,5x+5 3)8(7 —2x)®  4) (7 — 2x)2.
12) Yxaxure neppoobpasuyto pyrakmun f(x) = 12xM +8x'+ 1.

1) x>+ x*~x 2) x¥+ x8+x 3) 2+ 12x2 4) 11x°%+72x.

13) Pemure ypaBuenue 2 log, x + 8log, x=10 log, 3.
1)8 2)9 3) 18 4) 3.



14) Haiimute TOYKH MakcHMyMa (GyHKIMH y = -2x2 + 3X+6.

1) 1/2 2) 1/25 3) -2 4) 3/4.
15)Haiinute muaroHaan mpsiMOYrojabHOIO MapaieeuIea Mo TPEM ero u3MepeHusMm: 3;4; 2
1)\29 2)42 3)21 4H12.
16) Beranciute miomanps GuUrypsl (S), OrpaHHUEHHON THHUSAMH y = X2-9, y=0,x=1,x=2.
1) 65/3 2) 65 3)20/3 4) 62.

17)Ykaxwute oGnacts onpenenenus Gpynkunn y =logg s (x + 2x2).
1) (-003-1/2)U(0;+00) 2 (-25+00) 3) (25+0) 4) (1/2;2).
18) Haiinute HauMeHblIee LieNoe pelieHne HepapeHeTsa (2/3)%13% —1 < 0.
N1 2)0 3)-1 4) 2/3.

19)ITomianu ABYX rpaHeii MPsMOYTOJIBHOTO Mapaslie/ICHIea PaBHbI 121 1M 44,Z[M2, a qIrHa
ux obmiero pedpa 11am. Haiiqure 00beM napasienenumnesna.

1) 676 2)176  3)484  4) 169.

20) lnametp ocHOBaHHUsi KOHYyca paBHa 16¢cM. OOpasyrolas KOHyca COCTaBIISIET € MIIOCKOCTHIO
ocnoBanus yron 45°. Haitnure 06beM Konyca, cuntas = 3.

1) 17 2) 27 3) 24 4) 512
Bapuant 15

1
1)Boruuciute 6 - 814,

1) 3 2)6 3)1 4) 10.
2)YupocTuTe BBIpaKEeHHE %:

2) 169 2) 131 3) 100 4) 0.
3)¥Ynpocrture Boipaxkenue 4log; 3 3 -logs 7-log; (%)

1)1/4 2)-4 3) 8log, 5 4)0.
4)Haiiznre 3HaUeHHECOS @, ecau sina = -\2/2 u 7 < a < 3m/2.

1) N2/2 2) -\2/2 3) 12 4)0
5) VipocTure Beipaxkenne -Cos 3a + 3 - sin? 3.

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

6) Pemmnre ypaBHeHHe 2C0S X = -V2

1) £3m/4 +2nn, neZ  2)~ +2an 3)~+2mnneZ  4) mnneZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY IPHHAJIEXKUT KOPEHb ypaBHeHus V169 — 12x% = -x
1) [-5;0]2) (-1;0) 3) (-2;10) 4) (—o0;—8].

-x-1/3
8) YkaxuTe MpoMexyToK, KOTOPOMY IPHHAICKUT KOPEHb YPaBHEHHS (E) =712,



1) (-25;-11) 2)[-1,0) 3)[-2; 5) 4) (8;28).

(2x—6)(x+2)
x—3

9) Pemure HEpaBEHCTBO <0.

D (o 2UE; 1) 2)(oer2] 3 (o) 4) (=0i5) U (2D
10) Haiimute MHOXKECTBO 3HaUeHUH QyHKIHMKM y = cos X — 1/6.
1) [3;1] 2) [-716;-5/6] 3) (-1;4) 4) [-3;-1].
11) Haiinure npoussoanyto ¢pyukuuu  f(X) = (0,5 — 2,5x)%.
1)-10(0,5—2,5x)®> 2)-8(5—-2x)"% 3)8(5—-2x)% 4)(7—2x)2
12) Yxaxure neppoobdpasuyio gpyakmun f(x) = 5x* + 4x3- 4.
1) x>+ x*—4x 2) 2x°+ 4x* 3) 2+ 12x2 4) x>+x*,

13) Pemure ypaBHenue logs 2x + logs 3x = log; 24.

1) -2 2)4 32 4) 0.
14) Haiinure Touku MakcuMyMma GyHKIHH y = 4 X — 2x2.
1)0 2)2 3)-2 4) 1.
15)Haiiaure quaroHaiy MpsiMOYTOJBHOTO MapaieenuIe/ia mo TpeM ero usMepenusim: 1; 4; 3.
1)- 5\2 2)\26 3) 35 4) 15.
16) Beruuciute mwiomans Gurypsl (S), orpaHMYeHHON JTUHUAAME y = —0X,y = 0, X = - 2.
1)12 2) 2 3) 48 4) 6=,

17)Vxaxwure obnactb onpenenenus pynkunn y = log, /s (4x — 28).
1) (r0;0)U(2;+0)  2) (7;+t0)  3) (2;t0)  4)(0;2).
—2x—1
18) Haiinute HanbosIbIIee 1e7I0€ pelicHHEe HEPaBEHCTBA (E) -1>=0.

1) (~0;-1/2]  2)-1 31  4)2

19)[Tnomany ABYX rpaHeii MPAMOYTrONLHOTO Mapasiienenunena pasusl 21am? u 81am2, a anuna
ux obmero pedpa 3am. Haiiagure 06beM napasuienenunena.

1) 513 2)567  3)413  4) 270.

20) lnameTp ocHOBaHHs KOHYyca paBHa 14cM.’ a BeicoTa 6¢m.. Haiiinte 00beM KoHyca, cunTast
m=3.

1) 4 2) 12 3) 294 4) 8.

BapuanTt 16

3
1)Beruucnure 164+ — 16.

1)19,84 2) 31,84 3) -8 4)12,64.
2)V1pocTuTe BhIpaKEHUE i/—0,25 *i/—0,125 *3\/—0,5




7) -0,5 2) 0,25 3)0,5 4) -0,25.
3)Vupocrute Boipakenune lgx =21g 3 -4lg 2

1)72 2)82 3)8log,5  4)9/16.

4)Haiinute 3HaueHune cosa, ecau sina =-03 u 7w < a < 3m/2.

1) -\91/10 2)\71/10 3)8/10  4)0,36
5) Vipocture Beipaxkenne 3¢0s? 3o -4 + 3sin? 3a.
1) 4 2)5 3)-1 4)12
6) Pemnte ypaBuenue tg(x + 2) =-1.
1) -(n/12) —(2/3)+(xn/3)  2) —g 3) —% 2+mnneZ  4)mn,neZ
7) VKaXHTE IPOMEKYTOK, KOTOPOMY IIPHHAUICKHT KOPEHb ypaBHeHHs V56 — 6X2 = -X.
1) [0; 2]2) (-4;0) 3) (0;2) 4) HeT KOpHeit
8) YKaxuTe IPOMexKyTOK, KOTOPOMY IIPHHAUICKUT KOPeHb ypapHenus (1/4)V¥~1= 4Vx1
1) (-1;2) 2) [0;1) 3) [-o0s-4) 4) [4;6).
9) Pemnte HEpaBEHCTBO % <0.
1) (34) 2 [U41)  3)(0-2)  4) (=0:5) U (-2; 7).
10) Haiinute MHOXKECTBO 3HaUCHUN QYyHKIMU Yy = 2c0s X +1/2 .
D[-L525 2 (eo+o)  3)[LLE 4 [3-1].
11) Haiigure npounssoanyto pynkmun f(X) = (=6 + 7x) 7%,
1)-28(—6—7x)"° 2)-8(7—2x)> 3)8(7-2x)3 4)(7—-2x)%
12) Vxaxkure neppoodpasayo gynkmun f(X) = x* —4x - 4.
Dx3/3-2x%-4x  2)2x%+4x* 3)2+12x°>  4)x>+xA
13) Pemmre ypaBHenue logs x - log; 4= logs 28.
1) 112 2)3 39 4) -1.
14) Haiiaure Touky MEHEMYMa (yHKIHH y = 2X° — 2X.
1)0 2)1/2 3)-2 4) 3.
15)Haiiaure quaroHaiu MpsMOYTOJBHOTO MapajieenuIea mo TpeM ero u3MepeHusim: 3; 2; 7.
)5 2) V62 3)3 4)\24.

16) Berunciure miomas GUryps (S), orpaHuYeHHOH MuEEAMH y = 2x%, y =0, x =2, x = 5.
1) 82 2) 72 3) 78 4) 81

17)Vkaxure obnacts onpeaenenus Gpynkuuu y =logs(3x + 3).
1) (1i#e0) 2) (-25+0)  3) (2+o0)  4) (0;2).

2x/15
o 3
18) Haiinute HanMeHbIIIee 1Ie710€ peleHne HepaBEeHCTBA (g) < V6



1) (-0; 37,5) 2) (-1,5:+40)  3)1  4)2.

19)[Tnomaay ABYX TpaHel NPAMOYTOJIBHOTO Tapaslieenurena pasusl 729 am? u 54aM2, a 1auna
ux obmrero pedbpa 9nm. Haiinure o0beM mapasuienenure/a.

1) 567 2) 576 3)429  4)4374

20) Bricota KOHyca paBHa 7cM ,a 00pasyIomas COCTAaBIIAET C IITOCKOCTHI0 OCHOBaHHs yrom 45°,
Haiigure o6beM KoHYca, cunTas w = 3.

1) 729 2) 129 3)429  4) 343
Bapuant 17
1) Beraucnure (4/49)°%2 + 0,75

1)15,875 2)0,186 3)5 4) 43,625.

2) Vupoctute Beipakenne (1070 * 100 © )3,
1) 0,0001 2) -100 3)10 8 4) 10%.

3) Haiinute 3HaueHue BoipakeHue logs (81 * a), ecnm log; a = -3
1)2+2logz2 2)2 3)-22 4)1.

o . 3
4)Haiinute 3HaueHnecos a, ecnu sina =-12/13 u n < a < -

1)-5/13  2)5/13 3)1/13  4)=

5) Ynpoctute Beipakenue -4sin?2a +17 — 4c0s? 2.
11 2) 2cosa 3)13 4)-9.

6) VKauTe IPOMEKYTOK, KOTOPOMY IIPUHAUICKUT KOPEHb ypaBHeHus V128 — 4x2 = -2x.
1) (-5;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pemmre ypaBHenue sin 2x = -\3/2.

1) (-1)™7/6 +nn/2, neZ 2)% 3)§+2nn,nez 4) tn,neZ.

8) YkakuTe IpoMexkyTOK, KOTOPOMY NMPHHAJIEKUT KOpeHb ypasHenus (1/6)3*t1=1/36.
D[40 2)[01) 3)[14)  4)[46).

(x—2)(x+1)> 0

9) Pemnte HEpaBEHCTBO "
X

1) 2+0) 2[LDUGHe) 3 (<e3)  4)(<052) UG; 3],
10)Haiigure MHOXECTBO 3HAUYEHHI PYHKIMH Yy =3 sin x+ 4.

D31 2) (oote0)  3)[1:7]  4)[-5:-3]
11) Haiiaute npomssoanyto Gpynkuun f(x) = (11 — 0,5x) 7%

1)3(55+3x)2 2)9(5+3x)2 3) 2(11-0,5x)"> 4)-20(11 — 5x)3.
12) VkaxwuTe neppoobpasnyio pymkmun f(x) = 7x® — 6x.

1) x’-3x? 2) 6x+2 3) x3+ x? 4) X%+ x — 4x.
13) Pemmre ypaBHEeHUE log,; (12x +3) =log, 3 + log,2



1)0 )14 3)15  4)12.

14)HaiimuTe TOuKy MUHAMYMa GYHKIUH y = -X>+ 2X+3.

1) -4 2)1  3)4  4)345.
15) HaiinuTe quaroHanu npsMOyrojbHOTO Mapajulesenure/ia mo TpeM ero uaMepeHusm: 2; 4; 5.
1)2 2)3V5  3)4 4)9.

16) Berunciure miomaas GUryps (S), orpaHuYeHHON MuHuAMH y = - X2+ 9, y = 0.
1) 16/3 2) 32/3 3)11 4) 36.

17)Yxaxwure obnacts onpezenaenus Gynkmun y =logs (x% — 2).
1) (-0;-\N2)U(V2i400)  2) (-4:+00) 3) (4+0)  4)(0:4).

18) Haiiiute HauMeHblIee IeNIoe peleHre HepaBeHcTsa 612 >1
1)-0<x<3 2)-;o<x<3 3)4<x<8 4) x > -12/7

19)ITnomanm ABYX rpaHeii IpAMOYTOIEHOTO TIapasuIeNienuena paBHel 51em? u 24cM?, a JUTHHA UX
obmero pedpa 3cm. Haitgure o0beM napaiienenumneaa.

1) 540 2)290  3)408  4)210.

20) O6pasyromiast KOHyca paBHA 8CM M COCTABIIAET C INIOCKOCTRIO ocHoBanus yron 30°. Haifaure
0o0BeM KOHyca, cuuTas = 3.

1)2000 2)192 3)2187  4)648.

BapuanT 18
1)Beranciure  62*(1/6)3 -216°
1)0 2) -5/6 3) 35/36 4) 36
2)YupocTuTe BBIpaXKEeHHE 2;::2
1)1,7 2) 2,71 3) 10 4) 0.

3)¥Ynpocture Boipaxenuelogy ;, 4—3logy /, 2 + logy /; (%)

1) log, 30 2)0 3) 1/2 4) 2
4)Haiinurte 3HaYeHuesin a, ecnu cosa =3/4 u 3n/2 < a < 2w

1) -7/4 2) \7/4 3) 1/4 4) %
5) YrpocTuTe BhIpaskenue -5c0s2 3o +7 -5sin? 3a.

1)2 2)3 3)-5 4)5.
6) Pemnte ypaBHenue cosx =-1.

1)+ z?n +2mnn, neZ 2) g 3) g +2mtn,neZ 4) T + 2mn,neZ

7) YKaxuTe MpOMEKYTOK, KOTOPOMY TIPHHA/ICKUT KOPeHb ypaBHeHus V—40 + 9x? = -x.



1) [-3; —2]2) (35;37) 3) (-2;0) 4) (—o0; — 4).

—3x+2
8) Ykaxute mpoMexyToK, KOTOPOMY IPHHAJICKUT KOPEHb YPaBHEHHS (%) =222,
1) [-3;-2] 2) (0:2) 3) [-o05-4) 4) [4:6).
9) Pemure HEpPaBEHCTBO >*250.
8x+1

1) (cor0A)U(=1/8;+0) D [2DU (1rH0)  3[3L]  4) (o05) U (2:2).
10) HaiiguTe MHOXKECTBO 3HAUYEHHUH QYHKIHH Y = 2Sin X — 2.
1) [3:1] 2) (-o05+0) 3) [-4,0] 4) [3;-1].
11) Haiizure npousoanyto pynxiuuu f(X) = (4 + (1/2)x)~°
1)2(4+ gx)5 2)-3(4 + (%)x)_7 3)8(4 —2x)°  4) (4 + 2x)2.
12) Vxaxure neppoobpasnyio pyrkmun f(x) = 4x° - 7x4-3 x? +2.
Dx5-3x*4-x3/3+2x  2) 2x%+ 4x* 3)2+12x° 4) x*- (7/5)x°> —x3+ 2x.
13) Pemure ypaBHenue logq, 2 +log,x = 1
1)7 2) 1/64 3) -64 4) -1/64.
14) Haitaure Touku skcTpemyMa dyaknmn y =(1/5) x° — 4x2,
1{-30} 2) {0;2} 3) {9;11} 4) {-9;-3}
15)Haiinure quaroHany npsMOyrobHOTO MapajlieNienuIesa o TpeM ero usmepeHusm: 2; 1; 6
1) 56 2)10 3) V41 4) 31
16) Beruncure miomas GUryps (S), orpaHudenHOM MuHusAMH y = 2x>- 4,y =0,x=0,x = -1
1)8 2)2 3)2/3 4) 10/3
17)Vkaxure o6macts onpejenenus Gpynkimun y =lg(x? - 6x +5).

1) (-0;0,5)U(2,5;+0) 2) (-2;+o0) 3) (2;+0) 4) (-3;3).
3 1-2x 5
18) HaiiuTe HanboIbIIIee 1Ie]I0€ PElCHrE HEpaBEHCTBA (E) > ( 5)'3

1) (-11;0) 2) [-1;+00) 31 4) (-1;1)

19)[Tnomany ABYX TpaHel MpAMOYTOIBHOTO TapaslleIenueaa pasasl 78am? u 93 1M, a mmHa
ux obmero pedpa 3am. Haiinure 06beM napasuienenunena.

1) 640 2) 1344 3) 2418 4) 864,



20) O6pasyromiast KOHyca COCTaBJISET ¢ INIOCKOCTHIO OcHOBaHMS yron 45° muamerp ocHOBaHMS
paBeH 12 nM. Halimute o0beM KoHyca, cuuTtas m = 3.

1)46 2) 192 3) 64 4) 216

BapuanTt 19

1
1)Beruncioure 2- 83+ 11.

1)134 2) 15 3) 39 4) 101.
2)YIpocTUTe BBIPAKCHUE 1;?2
1)0,171 2)1 3) 17 4) 0,17

3)Ynpocrure Boipaxenue logq,; 7-log; 1/7.
1)-2- log, /7 10 2)1 3) 8logy/7 5 4) 2.
4)Haiinute 3HaueHuesin a, ecmucosa =0,8 u 0 < a < g
1) 3/5 2) -3/5 3)0,2 4) 2/5
5) Ynpoctute Beipakenue (2/3)c0s? (x/2) — 3 + (2/3)sin? (x/2).
1) 1 + cos’x 2)-2,5 3)-7/3 4) 12.
6) Pemnre ypaBuenue ctgx = V3.
1) /6 + mn,neZ  2) g 3) g +2nn,neZ 4) mn,neZ

7) VKaxuTe MpOMEKYTOK, KOTOPOMY MPHHAUICKHUT KOPEHb ypaBHeHusT V216 — x? = -x.

1) E 36] 2)(35;37)  3)(-11,-8)  4) (—o0;—2].

2x—-1
8) YkaxuTe MpoMexyToK, KOTOPOMY MPHHAIJICKUT KOPEHb YPaBHEHHSI (1%9) =(13)?
1) [-4,0) 2) [0:1) 3) [--1:4) 4) [4:6)-

9) Pemriite HepaBEHCTBO DD >0.

1) (DU +0)  2)(22)  3) (or-1)  4) (-o0-1) U (-257).
10) Haiiinte MHOXeCTBO 3HaUeHUN QyHKIMU y = 3cos X — 1/2.

DB 2)[-3:1] 3)[F11] 4 [-352,5]
11) Haitaure npomssoanyio ¢ynxmun  f(X) = (-2x% +3x -1)°

1) (-12x +9)(-2x?+3x-1)>  2)-8(6 —2x)3 3)8(6 —x)® 4) (7 — 2x)2.
12) VkaxwuTe neppoobpasznyio gpymkmuu f(X) = 3x + 3x2-3.

Dx3HB/M4) xP+4 2)x3+@M4) xP+4x 32+ 12x%2 4) (3/2)x%+x3-3x.
13) Pemute ypaBuenue log,;(5x + 2) -logg, 2 =logg 1 6.

1)4 2)2 3)4,4 4) 20.



14) Haiimure Toukn MuaEMyMa GyHKmmn y = (1/4)x* — 1/8x.

10 2) 12 3) -2 4) 1/ 2.
15)Haiiaute muaroHaan mpsiMOYroJabHOIO MapauleseuIieaa o TpeM ero usMepenusam: 3; 4; 1.
1) 5v2 2)5 3) V26 4) 2.

16) Berunciure miomaas Guryps (S), orpaHuyenHoi muausaMu y = 16 —x% y=0,x=-3,x = 1.
1)8 2) 22 3) 54 4) 82,

17)Yxaxwure obnacts onpezenaeHus Gpynkuun y =logs (25 — x2).
1) (-5:5) 2)(-25t0)  3) (2510)  4) (0:2).

18) Haiiute HaMeHbIIEe IeNoe penenye HepasencTea (1/9)%%7> < 1/81.
O 2)3 3)4 4) 2.

19)[Tnomamy ABYX rpaHel NpAMOYTOIBHOTO TapajllesenuIeaa paBubl 6251m2 u 1251m2, a nuHa
ux obmiero pedpa 251m. Haliqute o0beM napauienenumnesa.

1)645  2)2645 3)1029  4)3125.

20) O6pasyromas KoHyca paBHa 24CM U COCTABIIAET ¢ IIIOCKOCTHIO ocHoBanus yron 30°. Haiinure
00BEM KOHYyCa, cuuTast T = 3.

1)36501  2)5184  3)2402  4)3648.

Bapuant 20
1

1)Beruncnure 4- (ﬁ)Z +5.

1)135 2) 23 3)19 4) 6.
2)YIIpoCTUTE BBIPOKCHUE 1i__32/2.

8) 0,171 2)1 3) 1/4 4) 17
3)Ynpocrure Boipaxenune ( 1/2) * 10'9%0

1)10 2)1 3)8 4) 15.
4)Haitnute 3HaueHuesina, ecmu cosa =-12 u n/2<a<m

1) 3/5 2) -0,6 3)-\3/2  4)2/5
5) YrpoctuTe Bhpaskenue 1-sin?x + 7sin? x +6 cos?x

1)-8 2)-2,5 3)7 4) 12.
6) Pemmre ypaBuenne 2 cos2x =3

1) n/3+ mn,neZ  2) g 3) g +2mn,neZ 4)i1—”2 + n,neZ

7) VKauTe MpOMEKYTOK, KOTOPOMY MPHHAUICKHUT KOPEHb ypaBHeHust V44 — 3x% = -x.

D33y 21 4 (wo-2l



8) VkaxuTe IPOMEXYTOK, KOTOPOMY IPHHAUIEKUT KopeHb ypaBHenus (0,5)°* %= 0,25

1) [-4:0) 2) [0;1) 3) (-5 2) 4) [-4:-2).
9) Pemure HEpPaBEHCTBO % > 0.
1) (2; +o) 2)(22) 3 (o4 4 (ol U (2.

10) Haiinute MHOKecTBO 3HaueHU QyHKImMU y = 5sinx— 1/2.
1) [55; 45] 2) [-3:1] Ll AH[8-1]
11) Haiimure npousBonnyio ¢pynxmuu  f(X) = In(x?-2)
1) 2x /(x*-2) 2)2(2-2x) 3)8x 4) (3 — 2x)2.
12) Vxaxure neppoobpasuyto pynkmuu f(X) = x? +2x%+ 1.
1) x1+(2/3) x* + x 2) x3-x2+4x 3) 2+ 12x2 4) x>+x*4,
13) Pemmnre ypaBuenue log,;(12x — 7) - log, 1 3=1log, ; 6.

1) 15 2)22 3)155 4) 2,08.
14) Haitaure Touku MuaEMyMa GyHKmn y = (2/3)x3 — (1/2)x.
1)-1 2)1 3) -2 4) 1/2.
15)HaiiauTe quaroHaad MpsMOYTOJBHOTO Mapajieenuie/a mo TpeM ero usMepenusm: 1; 3; 2.
1) 5V2 2)5 3) V14 4) 11.
16) Berunciute miomans GUrypsl (S), orpaHHYeHHOH MMEUAME y = —4x° + 4,y = 0.
13213 2)2 3) 5, 4) 82,
17)YkaxuTe 06nacth onpenenenus Gyukuun y =log¢(—0,5 + 2x2).
1) (-00; —=0,5) U (0,5; 4+00) 2)(-2;t0)  3)(2;t0)  4)(0;2).
18) HaiinuTe HauMmeHsbIee 1ienoe pemenne Hepasencta (0,2) 472 >0,04.
Ho 2) -3 3)1 4) 4.

19)ITnomanm ABYX rpaHeil IPAMOYTOIEHOTO TapasuIeNenunena paBasl 12am? u 421m2%, a mmiHa
ux obmero pedpa 6am. Haiigute o6beM napasienenumnesa.

1)84  2)2645 3)1029  4)1260.

20) O6pa3syromas KOHyca COCTaBIISIET C IIOCKOCTHIO OCHOBaHMS yron 45°, Beicota paBHa 12cMm.
Hatigure 00beM KOHYca, cunTas m = 3.

1) 6501 2) 2501 3) 1728 4) 512.
Kpurepun onenkn padorsl
1 3a0anue: CteneHb ¢ palliOHALHBIM MOKa3aTeneM — 1 fasn
2 3a0anue: CTeneHb ¢ pallMOHAILHBIM TTOKa3zaTesneM — 1 6as
3 3a0anue: CoiicTBa norapupmudeckon GyHkuu — 1 6l

4 3a0anue: OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI— 2 fajlIa



5 3a0anue: OcHOBHBIE TPUTOHOMETpUUECKHE GOPMYIIBI—2 Oasia
6 3a0anue: Perenue TPUrOHOMETPUUECKUX ypaBHEHUH— 1 6as
7 3a0anue: PenieHne UppalloHAJIbHBIX ypaBHEHUN— 2 6aJjlia
8 3adanue: Pemenuvie nokazareiabHbIX ypaBHEHUM — 2 6aJuia
9 3a0anue: Meton UHTEPBAJIOB - PenieHne nppanmoHaIbHBIX YpaBHEHHH — 1 6aJ11
10 3a0anue: CBolicTBa TPUTOHOMETPUYECKUX GyHKIMHA — 1 6as
11 3a0anue: Boruncienue npou3BOIHbIX - 1 a1
12 3a0anue: Haxoxaenue nepBoodpasHoi GpyHknuu — 1 6as
13 3adanue: Penienue norapupMudeckux ypaBHeHUr — 1 6as
14 3a0anue: HaxoxieHue MaKCUMaJIbHOTO ¥ MUHUMAJILHOTO 3HaYeHUH QyHKIUHU — 2 6ajjia
15 3a0anue: CpoiicTBa Ten B cTepeoMeTpun — 1 6an
16 3adanue: I1nomans KpUBOJIMHEIHOM Tpanenuu — 3 6aJjnia
17 3adanue: Iloctpoenue rpaduka norapudmudeckoit pynkuuu — 3 6auia
18 3a0anue: Penienne noka3aTelIbHBIX HEPABEHCTB - 3 OaJlia
19 3a0anue: MuororpaHHukH - 3 6aJuia
20 3a0anue: Tena Bpaiienus - 3 6ajuia
Pexomengaumu 1J1s1 npoBepKu (MPOBeIeHUs) IK3aMEHAIIMOHHOI'0 TeCTa

Tect coctout u3 20 3agaHuii.

3a,Z[aHI/I}I COACPpIKaT 110 4 BapHuaHTa OTBCTOB, ITPUYUCM Ka)KIbIN BOIIPOC UMEET TOJIBKO OJUH BAPHUAHT

MIPaBUIILHOTO OTBETA.

MaxkcumanbHbIH Oan 3a Tect — 35.

0 —14 6annoB - «2» («HEYTIOBIECTBOPUTEIHHOY)
15— 19 6annoB - «3» («yIOBIETBOPUTEIHHO)
21 — 29 6annoB - «4» («xopomio»)

30 — 35 6amnoB - «5» (KOTIUYHOY )






