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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBbBI

OBIIEOBPA3OBATEJBbHOM YYESHOM JUCIUILJIAHBI
OV]1.03 <MATEMATHUKA>

1.1. MecTo AUCUMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/ibHON MPOrpaMMBbI:
Oo6meobpa3oBaTeibHas ydeOHass AUCHUILINHA «MareMaTuka» sSBISETCS 005S3aTeIbHON YacCThIO
0011eo0pa3oBaTeNbHOTO [UKIa 00pa3oBaTenbHOM mporpammbl B cooTBercTBUU ¢ PI'OC 1o
cnenuanbHocTy 23.02.07 TexHudyeckoe 00CayKMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

1.2. Heap u niiaHupyemblie pe3yJibTaThl 0CBOCHHUS JHCIUIIIUHBI:

1.2.1. llean 001eo0pa3oBaTeIbHOI Y4eOHOM AUCHUTIMHBI

Henp nmucuummbel  «MaTemaTukay: CoAepXaHHEe MporpaMmbl  00IIe00pa3oBaTeIbHON
TUCUMIUIMHBL «MaTemaThKa» HampaBJIEHO Ha JIOCTIKEHUE pe3yJbTaTOB €€ H3y4eHHUs B
cootBercTBUU ¢ TpeboBanusimu GI'OC COO c ydyerom mnpodeccnoHalbHON HampaBIECHHOCTH
dI'OC CIIO.

1.2.2. [lnanupyemble pe3yabTaThl 0CBOEHUS 00111€00pa30BaTEeIbLHOI Y4eOHO AU CIUNIHHBI
B cooTBeTcTBHM ¢ ®I'OC CII1O 1 Ha ocHoBe ®I'OC COO



Oco6oe 3HaueHne TUCIMIUIMHA MeeT npu GopmupoBanmnu u pazsutun OK u ITK.

O01Me KoMImeTeH

IInanupyemble pe3yJbTaThl 00y4eHHs

Oo0mue

I[chmmnnapnble

OK 01 Bri6upatsb criocoObl pemeHust
3aad MpoeCcCHOHATBHOM JIeATEeIHLHOCTH,
[IPUMECHUTEIIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH
MacTEepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTH K aKTUBHOM JICATCIILHOCTH
TEXHOJIOTMYECKON U COLIMATBHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh
MHUIUAPOBATH, TUIAHUPOBATH U
CaMOCTOSITEIBHO BBITIOJTHSTH TAaKYIO

eI TeITbHOCTD;

- HHTEpEC K pa3Iu4yHbIM chepam
pohecCHoHANBHOM IeATeTLHOCTH,
OBnajzieHne yHUBEPCAIbHBIMU YU€OHBIMU
[M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

- CAMOCTOSITENILHO (DOPMYIIUPOBATh U
AKTyallu3UpOBaTh MPoOIeMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK UIH
OCHOBAHUS Ui CPaBHEHMsI, KIIacCU(PUKALIUU U
0000IIIEHN;

- OIIpe/ICIATh NN IeATEIbHOCTH, 33aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B IEATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETISIM,

OLCHUBATbL PUCKU IOCJIEICTBUIM ACATCIIBHOCTH,

- BJIJIETh METO/IaMHU JIOKA3aTeNbCTB, AITOPUTMaMHU
pemeHus 3a1a4; yMeHue (popMyaupoBaTh ONpeAeTICHHUS,
AKCHOMBI U TEOPEMBI, PUMEHSThH X, TPOBOIUTH
OKa3aTeNNbHbIE PACCYXKACHUS B X0/I€ PELLIEHUs 33/1a4;

- YMETh OTIEPUPOBATH MOHATUSIMH: CTETICHb YHCIIA,
morapudM urcia; yMEHHE BBIOJTHSATH BHIYHCIICHHUE
BHAYCHHI U MPeoOpa30BaHuUs BEIPAKEHHUM CO CTENICHSIMHU U
morapudmamu, mpeoOpa3oBaHus APOOHO-PAITMOHATHHBIX
BBIPAKECHUI;

- YMETh ONIEPUPOBATH MOHATUSIMH: PAIIMOHATBHBIC,
MPpALMOHAIIbHBIE, I0KA3aTEIbHBIE, CTEIICHHBIE,
lorapugmuyeckue, TPUrOHOMETPUYECKUE YPABHEHHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (HYHKIIHSI, HETIPpEphIBHAS
(b yHKLMS, TPOU3BOIHASA, IEpBOOOpa3Hasi, ONpeIeICHHbIN
MHTErpaJl; YMETh HAXOIUTh IPOU3BOJHBIE FIIEMEHTAPHBIX
(byHKLMI, UCTIONIb3YS CIIPAaBOYHBIE MaTepUaIbl;
MCCIIEIOBATh B MPOCTEUIINX CiTydasaxX GyHKIIMH HA
MOHOTOHHOCTh, HAXOIUTh HAHOOJIBIIINE U HAUMEHBIIINE
3HaYeHUS GYHKUUN; CTPOUTH T'pa)Ki MHOTOYJICHOB C
MCII0JIb30BAHMEM allllapaTta MaTeMaTUYECKOr0 aHAJIN3a;
MPUMEHATH MPOU3BOJHYIO P PEUICHUH 3a]a4 Ha
NIBIJKEHHE; pelIaTh IPAKTUKO-OPUEHTUPOBAHHbIE 33]]a4H Ha
HanOOJIbIIINE U HANMEHBIIINE 3HAYCHUsI, HA HAXOKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;




- Pa3BHBATb KPCATHBHOC MBIIIJICHUEC IIPU
[PCHICHW U JKU3HCHHBIX HpO6JI€M

0) 0a30BBIC HCCIICAOBATCIIBCKUE ACHCTBUS:
- BJIAACTh HABbIKaAMU yqe6H0-
MICCIIEI0BATENIBCKOM U IPOEKTHON
JICATCIIbHOCTH, HABBIKAMHU PA3pPCIICHUA
pooseM;

- BEIABJIATE IPUYUHHO-CICACTBCHHBLIC CBA3U U
AKTYaJIM3UPOBATH 3a/la4y, BBIABHUI'aTh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTBI
TUTST TOKA3aTeIbCTBA CBOMX YTBEPKICHUM,
3a7aBaTh IIapaMeTpbl U KPUTEPUU PEILICHUS;
- AHAJIM3UPOBATH MTOJYYCHHBIC B XOI€
[pEILICHUS 3a/1a41 PE3YJIbTaThl, KPUTUICCKU
OIICHUBATh UX JOCTOBEPHOCTD,
[TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
[YCTIOBHSIX;

- YMETh IICPEHOCUTH 3HAHUS B
MI03HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH
PKHU3HEICATSIILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh
OPUTHHAIBHBIC TIOJXO/IbI U PEIICHUS;

1 CTIOCOOHOCTH MX MCIIOJIH30BaHUS B
MO3HABATEILHOM M COIIMAILHOM MPaKTUKE

- YMETh ONIEpPUPOBATH MOHATHAMU: PALMOHANbHAS (DYHKIIHS,
nokaszaTenbHast QYHKIHA, CTeTIeHHas (PyHKIHA,
iorapupmMudeckas GyHKIUs, TPUTOHOMETPHYECKUE
(byHKIIMN, 0OpaTHBIE QYHKIMU; yMEHHE CTPOUTH rpaduKu
M3y4eHHBIX (YHKINH, UCTIOJIB30BATh IPpauKu Ipu
M3y4EHHUH MTPOIIECCOB M 3aBUCUMOCTEH, MTPU PEUICHUH 3a/1a4
13 IPYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peaabHOMN
PKU3HU; BRIPAXaTh (HOPMYITaMU 3aBUCUMOCTH MEXKITY
BEITMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUTIOB (B TOM
Y¥CIIe Ha TIPOIICHTHI, JIOJIM M YacTH, Ha IBIKEHHE, paboTy,
CTOMMOCTH TOBApOB H YCIIYT, HAJIOTH, 33/1a41 U3 00JIaCTh
YIIPaBJICHUS IMYHBIMHA U CEMEHHBIMU (pUHAHCAMH);
COCTaBJISITh BBIPA)KEHUS, YPAaBHEHHUS, HEPAaBEHCTBA U UX
CHCTEMBI 10 YCIOBHIO 33JjauH, UCCIIEI0BATh MOTy4E€HHOE
peLIeHNE U OLIEHUBATh IPABJONOI00HOCTh PE3yIbTAaTOB;

- YMETh ONIEPUPOBATH MOHATHSIMU: CPEHEE
apudMeTHuecKoe, MelMaHa, HauOoJblllee U HauMEHbIIIee
3HAYEHUs, pa3Max, AUCHEPCUs], CTaHIapTHOE OTKJIOHEHHE
YKICIIOBOIO HabOpa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
MH(pOpMaLKIO, IPEACTaBIECHHYIO B TabIMIax, Ha
arpaMMax, rpagukax, OTpaxarolyto CBOMCTBA pealbHbIX
[IPOLIECCOB U SIBJICHUI; PEACTaBIATh HHPOPMALIUIO C
[OMOILBIO TAaOJIMII U TUarpamMmm; UCCIIE0BaTh
CTaTUCTHUYECKHE JaHHbIE, B TOM YHCIE C TPUMEHEHUEM
rpauuecKux METOJI0B U SJIEKTPOHHBIX CPE/ICTB;

- YMETb OTIEPUPOBATH MOHATHIMU: CIy4alHbII ONBIT U
cilyyaifHOe COOBITHE, BEPOSITHOCTD CIIy4ailHOIO COOBITHS;
YMEHUE BBIYHCIISATH BEPOSTHOCTH C UCIOJIb30BaHUEM




rpau4ecKux METOIOB; IPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOYXECHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI U
(opMyIIBI TP pElIeHUH 33/1a4; OLIEHUBATH BEPOATHOCTH
[peasIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMU
BEIIMYMHAMU; YMEHHUE TPUBOAUTH TIPUMEPHI MTPOSBICHUS
3aKoHa OOJIBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh OTIEPHPOBATH MOHATHAMU: TOUKA, IpsMasi,
[IOCKOCTB, IIPOCTPAHCTBO, IBYTPaHHBINA yToJ,
CKPELIMBAIOIINECS TPSMbIE, AapaIIeIbHOCTD U
MEePIECHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEX/Ty IPSIMOH H TUIOCKOCTBIO, YTOJl MEXKTY
TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSIHUE MEKIY NPSIMBIMU, PACCTOSTHUE MEXTY
[UIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh P PEILIEHUHN 3a1a4
M3y4CHHBIE (DAKTBI U TEOPEMBI IITAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MUPA;

- YMETh ONIEPUPOBAThH MOHATHIMU: MHOTOI'PAaHHUK, CEUEHHE
MHOTrOrpaHHMKa, Ky0, mapajuienenumnes, npusMa, NupaMmua,
(urypa v NoBepxXHOCTb BpALEHUs, LIWJIMHJP, KOHYC, 1ap,
cdepa, cedeHus: GUrypsl BpalleHHsl, II0CKOCTb,
KacaroIasicsi cepsl, HUINHAPA, KOHYCa, IUI0IAb
[TOBEPXHOCTHU MUPAMM/JIbl, IPU3MBI, KOHYCA, IWINHIPA,
rionaab chepsl, 00beM Kyda, MPSIMOYTOJIbHOTO
napanenenunena, NupaMuabl, IPU3Mbl, HIWIMHIpPA, KOHYCA,
[1apa; yMeHue u300paxxaTb MHOTOIPaHHUKH U TIOBEPXHOCTH
BpAILEHHS], UX CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHE




[pacrio3HaBaTh CAMMETPHIO B IIPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOIPAHHUKY;

- YMETh ONEPUPOBATH MOHATUSIMHU: JIBHXKCHUE B
MPOCTPAHCTBE, TIOI0OHBIE (PUTYPBI B POCTPAHCTBE;
MCII0JIb30BAaTh OTHOLIECHHE IUIOIIAJIEH IOBEPXHOCTEN U
00BEeMOB TIOJJOOHBIX (DUTYP TIPU PELICHUN 337134,

- YMETh BBIYUCIIATH TEOMETPUUYECKUE BETUUUHBI (JTUHA,
yroJ1, II011a1b, 00BbEM, IJIOLIaAb TOBEPXHOCTH), UCTIOIb3Ys
M3y4deHHBIE (OPMYIIBI U METOJIBI;

- YMETh OTIEPUPOBATH MOHATUSIMH: TPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJIIPHOE IPOU3BENIEHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEJCHUE BEKTOpa Ha
YICII0; HAXOAUTh C TIOMOIIBIO H3YYEHHBIX (popMyI
KOOPJMHATHI CEPEINHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMS
TOYKaMHU;

-yMETh BBIOMpATh MOAXOIAIINI U3yUEHHBIN METOT 1715
pellieHrs 3a/1a4M, Paclo3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTHYeCKUe MOJIEIH B MPUPOTHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IIPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTUYECKOU HAayKU.

-yMETbh ONEPUPOBATH MOHATUSIMU: ONPEJCICHHE, AaKCUOMA,
Teopema, ClIeICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITUPOBKHU; yMeHUE GOPMYITUPOBAThH
0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE, TPUBOAUTH
[pUMEpPbl U KOHTPIPUMEPBI, HCIOJIb30BaTh METO
MaTeMaTUYeCKOW UHIyKIIMU; TPOBOJAUTD JI0KA3aTelIbHbIE




paccyX/IeHUs IIPH PELICHUHN 33]1a4, OLIEHUBATh JJOTMUECKYIO
[IPaBUJILHOCTD PACCYXKICHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMHU: MHOXECTBO,
[10/IMHO>KECTBO, OIIEpPALIMK HaJ MHO>KECTBAMU; YMEHUE
MCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jis
OIMCaHUs peaJIbHBIX IIPOLECCOB U SBJICHUI NPU pELIEHUH
3asia4, B TOM YKCJIE U3 IPYTUX y4EOHBIX MTPEIMETOB;

- YMETb OIEpUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OTMCHIBATh T'padbl pa3IMUHbIMH CIIOCOOAMU; UCIOIb30BaTh
rpadbl IpU peleHny 3a1ay;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: COYETAHUE,
MepecTaHOBKa, YUCIIO COUYETaHU, YMCIIO EPECTAaHOBOK;
OonHOM HblO0TOHA; yMEHHE PUMEHSATH KOMOWHATOPHBIC
(hakThl ¥ pacCyKICHUs Ul PELICHUs 3a/ay;

-YMETb ONEPUPOBATh NOHATHAMM: HATYpaJIbHOE YUCIIO,
[1€JI0€ YKCII0, OCTATOK 10 MOJYIIO, PALlMOHAIBHOE YUCIIO,
MppalMOHAIbHOE YMCII0, MHOKECTBA HATYPAJIbHBIX, LIEJIbIX,
PALlMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEI; YMEHUE
MICII0JIb30BATh MIPU3HAKYU I€IMMOCTH, HAMMEHBIIUHN 001
NeNTUTENb U HauMeHblIee o0I11ee KpaTHOE, allrOPUTM
EBKJIM1a IPU peIlIeHUH 3aa4; 3HAKOMCTBO C PAa3JIMUHBIMU
[O3ULIMOHHBIMU CUCTEMaMU CUUCIICHMUS,

- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHSIMU: CTEIICHb C
L1EJIbIM TI0Ka3aTeNIeM, KOPEHb HAaTYPaJIbHOM CTEIIEHH,
CTETEHb C PallMOHAIbHBIM NIOKA3aTENEM, CTETIEHD C
NeliCTBUTENIbHBIM (BEILIECTBEHHBIM) ITOKA3aTelleM,
iorapu@m 4uciia, CHHYC, KOCUHYC M TaHT€HC
[IPOU3BOJILHOTO YUCIIA;




- YMETh OTIEPHPOBATH MOHATHIMU: TOKIAECTBO,
TOKIECTBEHHOE MpeoOpazoBaHme, ypaBHEHUE, HEPABEHCTBO,
cHCTeMa YpaBHEHUI U HEPAaBEHCTB, PABHOCHIBHOCTD
YpaBHEHHI, HEPABEHCTB U CUCTEM, PALIMOHAIBHEIE,
MppanroHabHbIE, TOKa3aTebHbIC, CTEIICHHBIE,
lorapu(pMIUYEcKue, TPUTOHOMETPHUYECKIE YPAaBHEHHS,
HEpaBEHCTBA U CHCTEMBI; YMEHHE PelIaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIIBIO PA3JINYHBIX IIPUEMOB;
pemaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C ITAPaMeTPOM;
MPUMEHSTh YPaBHEHHS, HEPABEHCTBA, X CHCTEMBI IS
PEIICHHSI MaTEMAaTHIECKUX 3a/1a9 U 33124 U3 Pa3IMIHbIX
00JacTell HayKu U pealibHOM KU3HU;

-yMeTb CBOOO/IHO OTIEPHPOBATh MOHATHAMHU: TpaduK
dbyHKIIMN, 00paTHAs GYHKIHS, KOMIIO3UIIUS (PYHKITUH,
ITHeHAS QYHKIHS, KBapaTUIHas GYHKIUS, CTCIICHHAS
(YHKITUS C LIETBIM ITOKa3aTesleM, TPHTOHOMETPHUYECKHE
(byHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITUH,
MoKa3zatebHas U JiorapudmMudeckas GyHKIUU; YMCHHE
CTPOUTH TpapuKK (PYHKIIHIA, BBITOJIHATH MPEOOPA30BAHUS
rpaduKoB (QYHKITU;

YMEHHUE MCII0JIb30BaTh rpaduku QYHKIUH U U3Y9ICHUS
[POIIECCOB M 3aBUCUMOCTEH MPH PELICHUHU 3324 U3 IPYTUX
y4eOHBIX MPEJAMETOB U U3 PEabHOM KU3HU; BRIPAXKATh
(bopMyIIaMu 3aBUCUMOCTH MEX/Ty BETHUYMHAMU;

YMEHUE CBOOOIHO ONEPUPOBATh MOHATUAMU: YETHOCTD
(byHKIIUY, TEPUOANYHOCTD (PYHKIIHMHU, OTPaHUYEHHOCTh
(YHKIIMN, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMYyM (YHKIINH,
HanOoJIbllIee M HAaUMEHblIIee 3HaYeHUs (PYHKIIUU Ha
MIPOMEKYTKE; YMEHHUE MPOBOJAUTH HCCIeI0BaHNe (PYHKINY;




YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku GyHKUUN A7
pellIeHNs ypaBHEHUM, HEPABEHCTB U 33Ja4 C IapaMeTpaMu;
M300paxkaTh HA KOOPJUHATHOM IJIOCKOCTH MHOKECTBA
[PELICHUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM;

-yMeTbh CBOOOIHO ONEPUPOBATH MOHATHSAMU:
M0CJIeI0BATEIBHOCTD, apu(MeTHYECKast TPOrPECCHs,
reoMeTpryuecKas rporpeccus, 0ECKOHEYHO yObIBaroIas
reoMeTpHYecKas MPOrpeccus; yMEHHE 3a/1aBaTh
[10CJIE/IOBATEIBLHOCTH, B TOM YHCJIE C TIOMOIIBIO
[PEKYPPEHTHBIX (HOPMYII;

- YMETh OIEPUPOBATh MOHATUSIMU: HETIPEPHIBHOCTH
(byHKIMH, aCUMIITOTHI rpaduka GyHKIHUU, TIepBasi U BTOpast
Mpon3BOHAS (DYHKIIUN, TEOMETPUUECKUN U PU3NUSCKUN
CMBICJT IIPOU3BOTHOM, IEPBOOOpa3Hasi, ONpeCIICHHBIN
MHTErpajl; yMEHUEe HAXOJUTh aCUMIITOTHI rpaduka
(yHKIIMH; YMEHHUE BBIUUCIIATH IIPOU3BOJHBIE CYMMBI,
[IPOM3BEICHNUS, YACTHOTO U KOMIIO3UIMH (DYHKLIHH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIMH;
YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO [l UCCIIEI0BAHMS
(byHKIUH, U1 HAX0XKICHUS HAWTy4IlIero pelieHus B
[IPUKJIAJHBIX, B TOM YHCJIE COLIMATbHO-?KOHOMUYECKUX U
(bu3nuecKux 3agavax, s OnpeesIeHUs] CKOPOCTH U
YCKOPEHUs1; HAaXOIUTh IO U 00beMbI (pUryp c
[IOMOILIbIO UHTErpajia; IPUBOAUTH IPUMEPHI
MaTEMaTHYECKOT0 MOJIEITMPOBAHMS C TIOMOLIBIO

i epeHnanbHbIX ypaBHEHUH;

- YMETh OIIEPUPOBATH NOHATUAMH: KOMIUIEKCHOE YHUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apTYMEHT
KOMIUIEKCHOTO YHca, (hopMa 3auch KOMIUIEKCHBIX YUCeI




(reomeTpudecKasi, TPUTOHOMETPHYSCKas U
aureOpanyeckas); yMeTb POU3BOIUTH apU(METHUECKHE
MECTBUS C KOMIUIEKCHBIMH YUCIIAMU; TIPUBOUTH IPUMEPHI
MCII0JIb30BaHUST KOMIUICKCHBIX YHCET,

- YMETh CBOOOJIHO OTIEPHPOBATH MOHATHUSIMH: CPEIHEE
apudmeTHuecKoe, MeuaHa, HanOOJIbIlIee U HANMCHBIIEe
BHAUCHUS, pa3Max, TUCIIEPCHS, CTAaHIAPTHOE OTKIIOHCHHE
TSI OTTUCAHMS YMCIIOBBIX JAHHBIX; YMEHHUE UCCIICIOBATh
CTATHCTUYECKUE JIAHHBIC, B TOM YHCIIC C IPUMEHEHUEM
rpaguaecKuX METO0B U DIIEKTPOHHBIX CPEJICTB;
rpaduuecKy UcciIeJOBaTh COBMECTHBIC HAOIOICHUS C
MOMOIIBIO JUArpaMM PacCEMBaHUs U JIMHEHHOW PErpeccuy;
- YMETh HaXOIUTh BEPOSATHOCTH COOBITHIA C
MCII0JIb30BaHUEM TpadUYeCKUX METOJIOB; IPUMEHSATh AJIs
pelieHus 3a1a4 GOPMYIIbI CIIOKEHHUS U YMHOXKEHUS
BEPOSTHOCTEH, POpMYITy MOJTHON BEPOSITHOCTH, (OpPMYITy
bepHymn, koMOMHaTOpHBIC (HAKTHI U (POPMYJIBI; OLICHHBATH
BEPOSITHOCTH pEAIbHBIX COOBITHI; yMEHHE OIIEpUPOBAThH
MOHATHSIMU: CITydaifHasi BeIMYMHA, pacipe/iesieHue
BEPOSITHOCTEH, MaTEMaTHUECKOE OXKUAaHUE, JUCTIEPCHS U
CTaHJapPTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, () yHKIIHH
pactpeieieHus! ¥ TUIOTHOCTH PaBHOMEPHOTO,
MMO0Ka3aTeIbHOTO U HOPMAIILHOTO paclpeieieHuii; yMEeHHe
MCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeaeieHuil s
pellIeHus 3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX
qrCcel, METO bl BEIOOPOYHBIX UCCIIEIOBAHH; YMEHHE
MPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B
[IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;




- yMeTh CBOOOTHO OTIEPUPOBATH MOHATHIMU: TOUKA, MIPsIMas,
[I0CKOCTb, IIPOCTPAHCTBO, OTPE30K, JIy, INIOCKUN YroJ,
NIBYTPaHHBIN yroJl, TPEXTPaHHBIN YIroJl, IEpeceKaromuecs,
MapajuieNIbHbIC U CKPEIIUBAIONINECS IPSIMBIE,
MapajyIeIbHOCTD U MEePIECHANKYIIPHOCTD MPSMBIX U
TUIOCKOCTEH, YroJl MeXIy MPSIMBIMH, YTOJI MEXKIY IPSMONA U
[UIOCKOCTBIO, YTOJI MEX/Ty TNIOCKOCTSMH; YMEHHE
MCTIOJIB30BATh TIPU PEIICHUH 33124 N3y4eHHbIe (PaKThI 1
TEOPEMBI TUIAHUMETPHUH; YMEHHE OIICHUBAThH pa3Mephl
0OBEKTOB B OKpPYXKAIOIIEM MHPE; YMEHHE OTIEPHUPOBAThH
MOHSATUSIMI: MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHHUKA,
MpaBUIHHBII MHOTOTPAHHUK, IPH3Ma, UpamMuia, Gurypa u
MOBEPXHOCTh BPAICHHUS, IIWJIMHIIP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUECHHSI KOHYCa M LIMIINH/PA,
napauleIbHbIe OCH WM OCHOBAHMIO, CEYEHHE II1apa,
TUIOCKOCTD, Kacaromasics chepsl, MUINHAPA, KOHYCA,
YMEHHE CTPOUTH CEUYCHHE MHOTOTPAaHHHKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAICHUS, UX
CEUYCHUSI, B TOM YHUCIIE C TIOMOMIBIO AJICKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATh CBOWCTBA T€OMETPUYECKHX (puryp,
CaMOCTOSITEIEHO (POPMYIMPOBATH ONPEICICHNS N3YyIaeMbIX
(uryp, BEIIBUraTh THUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpUYecKuX Uryp, 000CHOBBIBATH WIIH ONIPOBEPTaTh
MX; YMEHHUE MTPOBOJUTH KiIacCHU(PUKAIHIO GUTyp 1o
Pa3IMYHBIM NIPU3HAKaM, BBITOJIHATH HEOOX0AUMBIE
ITOTIOJTHUTEIIBHBIE TOCTPOEHUS;

-yMeTb CBOOO/IHO ONEPHPOBATh NOHATHAMM: TUIOIAIb
(burypsl, 00beM (UTypsbl, BEIUYHHA YIJa, PACCTOSHHUE OT
TOYKHU JI0 TIIOCKOCTH, PACCTOSIHUE MEXTy IPSIMBIMH,




paccTosIHUE MEXKIY MII0CKOCTSMH, TUIOIAAb Chepsl,
[JI0111a]1b TIOBEPXHOCTU MUPaMUJIbI, IPU3MBI, KOHYCA,
[UIMHAPA, 00BeM Ky0a, PSMOYTOJILHOTO
napajuieyenumnesa, MIpaMuibl, MPU3Mbl, HIAJIUHIPA, KOHYCA,
[1apa; yMEHHE HaX0IUTh OTHOIICHHE 00BEMOB TIOI0OHBIX
uryp;

- YMETh CBOOOJIHO OTIEPUPOBAThH MOHSATUSMU: JIBUKCHHE,
MapaieIbHbIN EPEHOC, CAMMETPHS Ha MIIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue MoA00us,

Mo 00HbIE GUTYPHI; YMEHUE PACTIO3HABATH PABHBIE U
MoJ00HBIE GUTYPHI, B TOM YHCIIC B IPUPO/IE, HICKYCCTRBE,
APXUTEKTYpE; YMEHHUE UCIOJIb30BaTh T€OMETPUYECKHE
OTHOIIICHUSI, HAXOUTh T€OMETPUUECKIE BETUIHHBI (IJINHA,
YTOJI, TUTOIAa/Ib, 00bEM) NP PEIICHUHN 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U U3 PEabHOM KU3HU;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHITHIMHU:
[PsIMOYTOJIbHAS CHUCTEMA KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa BEKTOPOB,
[pOM3BEICHNE BEKTOPA HA YHCIIO, PA3JIOKEHHE BEKTOPA I10
0a3ucy, CKaIsipHOE MPOU3BEJCHIE, BEKTOPHOE
[IPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHUE
MCII0JIb30BaTh BEKTOPHBIN U KOOPIUHATHBINA METOM JIsI
pelIeHrs TeOMETPUUECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHbBIX
[PEIMETOB; ONIEPUPOBAThH MOHATUSAMU: MaTpula 2x2 u 3x3,
OIIpENETUTENb MAaTPUILIbl, TEOMETPUUECKUN CMBICI
OIIpEICTUTENS;

- YMETh MOJICIUPOBATH PEAIbHbIE CUTYallUU Ha SI3bIKE
MaTEMaTHKH; COCTABIISTh BBIPAKECHHUS, ypaBHEHUS,
HEpPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a]1a4H,




MCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM
armapara anreOpbl, HHTEPIPETUPOBATH MOJTyYESHHbIH
[PE3YyNbTaT; CTPOUTh MATEMATUYECKHE MOJIEIH C IIOMOIIIBIO
FCOMETPUUCCKUX MOHATHHU U BCJIMYHMH, pClIaTh CBA3AHHBIC C
HUMU IIPAKTUYCCKUEC 3ada4n,; COCTABJIATHL BEPOATHOCTHYIO
MOJIEJIb U HHTEPIIPETUPOBATH MOJTYYEHHBIN PE3yibTaT;
p€IIaTh NPUKIAAHBIC 3aJa4n CPpCACTBAMU MAaTEMATHYCCKOT'O
QHaAJIM3a, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO U
(U3UYECKOTO XapaKkTepa;

- YMCHUC BI)I6I/IpaTI) HOI[XO)I?[HII/II\/JI MCTOA JIs pCUHICHUA
3a1a4u, IOHUMaHHUEC 3HAYUMOCTU MaTEMATUKN B U3YYCHUU
MIPUPOTHBIX U 0OIIECTBEHHBIX MPOIIECCOB U SBJICHUM;
YMEHHE Pacrio3HaBaTh MPOSBICHNE 3aKOHOB MATEMATHKH B
MCKYCCTBE, YMEHHE MMPUBOAUTH IPUMEPHl MaTEMAaTHUECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH

OK 02 HMcnonb30BaTh COBPEMEHHBIE
CpeICTBa MOUCKA, aHAIH3a U
MHTEpIpeTanuu nHpopManuu u
H(OPMALMOHHBIE TEXHOJIOTUU AJIs
BBITIOJIHEHUS 3a71a4 TPOo(HecCHOHATBHOM
NesITeNbHOCTH

B o6siacTé IGHHOCTH Hay4YHOTO TO3HAHUS:

- cpOPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
[PA3BUTHSI HAYKH U OOILIECTBEHHOW MPaKTUKHY,
OCHOBAHHOTO Ha JTMAJIOTe KYJIbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MUDE;

- COBEPIIICHCTBOBAHUE SI3bIKOBOU U
YUTATEIbCKOM KYJIbTYPhI KaK CPEICTBA
B3aMMO/JICHCTBUS MEXKTY JIFOJBMHU U TTO3HAHUS
MUDa;

- 0CO3HAHUE IIEHHOCTH HAyYHOU
NesITeNbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh

- YMETh OTIEPHPOBATH MOHATHIMU: PAMOHATbHAS (PYHKITHS,
MmokaszaTenbHast QYHKIUS, CTEIICHHAs (PYHKIIHS,
iorapudmMudecKas GyHKIUsS, TPUTOHOMETPHYECKUEC
(byHKIIMK, 00paTHBIE QYHKIIMN, YMEHUE CTPOUTH rpaduKu
M3y4eHHBIX (YHKIIUH, UCIIOJIb30BaTh IPpauKu Ipu
M3y4CHHUH MTPOIIECCOB M 3aBUCUMOCTEH, MTPU PEUICHUH 3a/1a4
U3 IPYruX y4eOHBIX IPEIMETOB U 3a/1a4 U3 PeabHOMN
PKU3HU; BBIPAXKATh (DOPMYIIaMU 3aBUCUMOCTH MEXKILY
BEITMYMHAMU;

- YMETh ONEPUPOBATH MOHATUSIMU: TOKIAECTBO,
TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTRO,
CHUCTeMa YpPaBHEHUI U HEPABEHCTB, PABHOCUIHLHOCTh
YpaBHEHUI, HEPABEHCTB U CUCTEM, PAllHOHAIIBHEIE,

MPPaUOHAJIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,




[IPOEKTHYIO M HCCIIE0BATEIbCKYIO

eI TeIbHOCTh MHANBUIYAILHO U B TPYIIIIE.
OB1aieHre yHUBEPCATbHBIMH y4eOHBIMU
MI03HABATEIbHBIMH ACHCTBUSMH:

B) paboTa ¢ HHPpOpMAITUCH:

- BJIQJICTh HABBIKAMU IOJTy4eHHS WH(POpMAIUU
13 NCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATH TIOUCK,
QHAJIN3, CHCTEMATHU3aLNI0 M HHTEPIPETAIHIO
MHGMOpMaLUK pa3IUYHBIX BUAOB U HOopM
MpEICTaBIICHHS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢
YI€TOM Ha3HA4YeHUsS HHQOPMAIUH U TIeTIeBOI
QyIUTOPUH, BEIOUpast ONTUMATIBHYIO (GOpMY
MPEICTaBICHHUS U BU3YaTH3AIHH;

- OIICHUBATH JIOCTOBEPHOCTH, JISTUTHMHOCTb
MH(pOpPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPAIBHO-ITHYECKUM HOPMaM;

- HCIIOJIL30BaTh CPECTBa HH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 3314 C COOI0ICHUEM
TpeOOBaHMIA )PrOHOMUKHU, TEXHUKH
(0€301IaCHOCTH, TUTHEHBI, PECYpPCOCOCpPEIKEHUS,
MPaBOBBIX U AITUYECKUX HOPM, HOPM
MH(GOPMALMOHHOM 6e3011acHOCTH;

- BJIQJIETh HABBIKAMU PACIO3HABAHUS U
BaluThl MHGOpMaAIMK, HHPOPMALTMOHHON
0€3011aCHOCTH JTMYHOCTH

orapu(pMIUIEcKue, TPUrOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; yMETh peIllaTh YpaBHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C IOMOIIIBIO PA3JINYHBIX IPUEMOB;
pemaTh ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI C TAPaMETPOM;
MPUMEHSTH YPaBHEHHS, HEPABEHCTBA, X CHCTEMBI IS
pELICHHSI MATEMAaTUIECKUX 3324 U 33/1a4 U3 Pa3InIHbBIX
00JacTell HayKu U pealibHOM JKU3HH;

- yMeTh CBOOOTHO OTIEPHPOBATH TIOHATHIMU: JBIKCHHE,
MapajiebHBIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH H B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue MOA00us,
10/100HbIE QUTYPBI; YMETh pacliO3HABATH PABHBIE U
Mo00HbBIE GUTYPHI, B TOM YHCIIC B IPUPO/IE, HCKYCCTRBE,
APXUTEKTYPE; YMETh UCTIOJIB30BATh TEOMETPHUCCKHUE
OTHOIICHMSI, HAXOJUTh FT€OMETPUUECKHE BETUUHHBI (JJIMHA,
YTOJI, TUIOIa/lb, 00BEM) MPHU PEIICHHUH 3a7a4 U3 IPYTUX
Y4eOHBIX MPEAMETOB U U3 PEAbHOM KU3HU




OK 03 [1nanupoBaTh U peaqn30BbIBaTh
coOcTBeHHOE MPOo(ecCHOHATBHOE H
ITMYHOCTHOE Pa3BHUTHE,
[pEIPUHIMATEIBCKYIO IS TEILHOCTD B
podeccnoHanbHOU cdepe, NCIOTB30BATh
3HAHMSI 110 PAaBOBOM U (priHAHCOBOM
PaMOTHOCTH B Pa3IMYHBIX KHU3HEHHBIX
CUTYaIHsIx

B o6nacTi 1yXOBHO-HPaBCTBEHHOTO
BOCIIUTAHMUS:

- cpOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MMOBE/ICHNUS,

- CIIOCOOHOCTb OLIEHUBATh CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE
[YCTOMYHMBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM
POIUTENSIM | (UJTH) IPYTUM WICHAM CEMBH,
CO3JTAHUIO CEMBH Ha OCHOBE OCO3HAHHOTO
MPUHATHUA LICHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TpaAULIUSIMU HapoJoB Poccuu;
OBnajieHre YHUBEPCAIBbHBIMU PETYISITUBHBIMU
MEVCTBUSIMU:

Q) caMOOpraHHU3aIHs:

- CAMOCTOSITEIILHO OCYILIECTBIISTh
[03HABATEIIbHYIO I€ATEIbHOCTD, BBISBIISTD
poOGJIeMBbl, CTaBUTh U GOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
NEesITeNIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- CAMOCTOSTEIILHO COCTABIIATH TUIaH PELICHUS
MPOOGJIEMBI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
[IPEANIOYTEHN;

- 1aBaTh OLICHKY HOBBIM CUTYAIIHIM;

- YMETH OIIEPUPOBATH IMOHATUSAMHU: PalliOHAIbHBIE,
MPPAHOHAJIbHBIC, ITOKA3aTCIIbHBIC, CTCIICHHBIC,
lrorapupMUUECcKue, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMCTh OIICPpUPOBATH NOHATUAMMA: MHOI'OI'PpaHHUK, CCUHCHUC
MHOTOTrpaHHHKA, Ky0, Mapajjiesenumnes, npu3Ma, nupaMmuaa,
(durypa u noBepXHOCTb BpallleHUs, IIWIMHAP, KOHYC, 11ap,
chepa, ceuenust GUTypsl BpaIllEHUS, TTIOCKOCTh,
Kacaromasicsi cepsl, IIINHIPA, KOHYCa, TUIOIIAIb
[MOBEPXHOCTH IIUPAMUBI, IIPU3MEBL, KOHYyCa, HWJINHIPA,
romaas chepsl, 00beM Kyba, PSIMOYTOJIHbHOTO
[mapajuiesienuienfa, IMpaMuIbl, IPU3MBL, UINHIpPA, KOHYCAa,
mapa; ymMeHrue n3o00paxaTh MHOTOTPAHHUKH M TIOBEPXHOCTH
BpAIICHHSI, UX CEUCHHS OT PYKH, C IIOMOIIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEIICTB; YMETh
pacro3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMETh
pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMA
KOOP/IMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEACHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOpA HA
YHCII0; HAXOIUTh C IOMOIIBIO U3YYCHHBIX (OPMYIT
KOOP/IMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEKIY JIBYMSI
TOYKAMHU




CII0COOCTBOBATH (POPMHUPOBAHUIO U
[IPOSIBJICHUIO IIMPOKOM 3pYAULIMU B PA3HBIX
00J1aCTSIX 3HAHUI, TOCTOSIHHO ITOBBIIIATH CBOM
00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb!

MICII0JIb30BaTh IPUEMBI peIeKCUH 1S
OIICHKU CUTYalluH, BIOOpA BEPHOTO PEIICHHUS;
- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS MO UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT,
[peIoaraumi copMrupoBaHHOCTS:
BHYTPEHHEI MOTHBAlLIUHU, BKIIIOYAIOIIEH
CTpEeMJICHHE K IOCTHKEHUIO LIEJIH U yCIEeXY,
ONTUMH3M, HHULIUATUBHOCTb, YMEHUE
NICHICTBOBATh, NCXOMS U3 CBOUX
BO3MOYKHOCTEH;

- SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTD
[HOHUMATh YMOLIMOHAJIIBHOE COCTOSIHUE APYTUX,
[YYUTBIBATh €T0 IPU OCYILECTBICHUH
KOMMYHHKAIIUH, CIIOCOOHOCTh K COUYBCTBUIO
1 COIIEPEIKUBAHUIO;

- COLLMAJIbHBIX HABBIKOB, BKIFOYAIOLINX
CIIOCOOHOCTh BBICTPAaUBaTh OTHOILIEHUS C
NIPYTUMHU JIFOABMH, 3a00TUTHCS, IPOSIBIIATD
MHTEpeC U pa3peraTb KOH(IUKTHI

OK 04 DddexTrBHO B3aUMOICHCTBOBATH
1 paboTaTh B KOJJIEKTUBE U KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

- YMCTb OIICPpUPOBATH NOHATUAMMU: CHy‘I&ﬁHBIﬁ OIIBIT U
CJ'Iy‘I@.fIHOC CO6LITI/Ie, BEPOATHOCTDH CHy‘I&ﬁHOFO C06BITI/I$I;
YMCTb BBIYUCIIATE BEPOATHOCTD C HCIIOJIb30BAHUEM

rpauyecKux METOI0B; MPUMEHATh POPMYJIBI CII0XKEHUS U




- OBJIQJICHHE HABBIKAMU y4eOHO-
ICCIIEN0BATENIbCKOM, IPOEKTHON U
COITMAIBLHOM JEeITEIIbHOCTH,

OBnajieHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU:

0) COBMECTHasI JIeITCIIbHOCTb:

- IOHUMAaTh U UCII0JIb30BATh IPEUMYILIECTBA
KOMaHHOW U UH/IMBUTyalbHOU paboThI;

- IPUHUMATh 1IeJIM COBMECTHOM JIeATEIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
[0 €€ JOCTUKEHUIO: COCTABIIATH TIaH
ENCTBHN, paCIIpeesATh PO C YYETOM
MHEHUN Y4aCTHUKOB 00CYXJIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBIMOJIHATH paboTy B
[YCIIOBUSX PEalbHOTO, BUPTYAJIHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATErHUYECKOE
[OBE/ICHUE B PA3JINYHBIX CUTYALIUAX,
MPOSBIISATH TBOPYECTBO U BOOOpaxeHHe, ObITh
MHUIUATUBHBIM.

OBnajieHre YHUBEPCAIBHBIMU PETYISITHBHBIMU
TEVCTBUSIMUA:

) IpUHSATHE ce0s U IPYTHX JIIOICH:

- MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX
UTIOZIEH TIpU aHAJIN3€ PE3YIbTATOB

eI TEIBHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTHX
ITFO/IeH HA OIIUOKH;

YMHOYKECHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI U
(bopMyIIBI IPH pElIeHUH 33/1a4; OLIEHUBATH BEPOSATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU
BEIIMYMHAMU; YMEHHUE TPUBOAUTH TIPUMEPHI MTPOSBICHUS
3aKoHa OOJIBIINX YUCEI B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: CTETICHD C
[eJTBIM TTOKa3aTesieM, KOpEeHb HaTypaJbHOW CTETICHH,
CTETIEHb C PAIllMOHATBLHBIM TTI0Ka3aTeNIeM, CTETICHB C
EeHCTBUTENLHBIM (BEIIECTBEHHBIM) TIOKa3aTeNeM,
lrorapudm guciia, CHHYC, KOCHHYC ¥ TaHTE€HC
MPOM3BOJIEHOTO YHCIIA;

- YMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: TPaPHK
dbyHKIIMN, 00paTHAs GYHKIHS, KOMIIO3UIIUS (PYHKITUH,
ITMHeHas QyHKIus, KBagpaTuyHas GyHKIMs, CTeIeHHas
(byHKLIMS ¢ LEeTbIM NOKa3aTeIeM, TPUTOHOMETPUYECKHE
(byHKIIMH, 0OpaTHBIE TPUTOHOMETPUUECKHE (QYHKITHH,
MokasareibHas U Jorapudmuyeckas GyHKIUH; YMETh
CTpouTh rpaduKku (HYHKIIHMI, BHIIOIHATH IPeoOpa3oBaHus
rpaduKoB (QYHKITU;

- YMETb UCIIOJIb30BaTh rpa@uKu GYHKUUN U1 U3YUECHUS
[IPOLIECCOB M 3aBUCUMOCTEN MU PELICHUH 3a/1a4 U3 IPYruX
yueOHBIX MPEAMETOB U U3 PEalbHOM KU3HU; BBIPAXKATh
(bopMynamMu 3aBUCUMOCTH MEXKY BEIMUYNHAMU;

- CBOOO/IHO OTIEPUPOBATH MOHATUSAMM: YETHOCTh (DYHKIUH,
[EpUOINYHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTD (DYHKIINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (PYHKIUH,
HanOoJIbllIee M HAaUMEHblIIee 3Ha4eHUs (PYHKIIUN Ha
[IPOMEKYTKE; YMETh MPOBOJUTH UCCIET0BAaHUE (DYHKIINH;




- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
[MO3ULUHU APYrOro YeI0BEKa

- YMETh HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIUN A7
pelLeHNs ypaBHEeHUH, HEPAaBEHCTB U 33/1a4 C TapaMeTPaMu;
1300paXkaTh Ha KOOPIMHATHOM TNIOCKOCTH MHOKECTBA
[PELICHHI YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBisiTh YCTHYIO U
MUICbMEHHYI0O KOMMYHHKAIIAIO HA
rOCYIapCTBEHHOM si3bIKe Poccuiickoi
Denepanuu ¢ yueroM 0coOeHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

B 001aCTH 3CTETHYECKOIO BOCIIMTAHMS:

- 3CTETUYECKOE OTHOIICHHUE K MUPY, BKITIOYAsI
PCTETHKY OBITa, HAYYHOTO U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOMIECTBESHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH BOCIIPHHUMATH PAa3JINYHBIC
BHJIbI HCKYCCTBA, TPAJUIIUN U TBOPIECTBO
CBOETO ¥ IPYTUX HAPOJIOB, ONIYIIAThH
AMOIMOHAIBHOE BO3ICHCTBHE UCKYCCTBA;

- YOS)KJICHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH
1 00II[eCTBa OTEYECTBEHHOTO M MUPOBOTO
MCKYCCTBA, 3STHUICCKUX KYJIbTYPHBIX
TpaJIMIIAKA U HAPOJHOTO TBOPYECTBA,

- TOTOBHOCTh K CAMOBBIPQ)KECHHUIO B PA3HBIX
BH/IaX UCKYCCTBA, CTPEMIICHUE TIPOSBIIATH
KayecTBa TBOPUYCCKOU JTMUHOCTH;

OBJjiajicHuEe YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMH JICHCTBUSMH

a) oOIIeHue:

- OCYILIECTBJIATh KOMMYHHKAIIUU BO BCEX
cepax KHU3HY;

- pacrio3HaBaTh HeBepOabHBIE CPEACTBA
0OIIICHNS, TOHUMATh 3HAYCHUE COLMAIIBHBIX
3BHAKOB, PACTIO3HABATH MPEANOCHIIKA

- YMETb OIIEPUPOBATh MOHATUSMU: CPEIHEE
apudMeTHIecKoe, MeTnana, HanOoJbIlIee M HAaUMEHBIIIEe
BHauUEHUs, pa3Max, IUCIEPCHs, CTaHIaPTHOE OTKJIOHEHHE
YMCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
MH(pOpMaLKIo, TPEJICTaBICHHYIO B TaOIUIaX, Ha
muarpammax, rpaukax, OTpaXkarollyto CBOWCTBA pealbHbIX
[TPOLIECCOB U ABJIEHUI; MPECTABIATH HH(OPMALIUIO C
[MOMOIIBIO TAaOIHI] ¥ JUarpamMm; Uccie0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauuecKux METOAO0B U AJIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MOHATHUAMMU: TOUKA, IIpsAMas,
[JI0CKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YroJI,
CKPELIMBAIOIINECS NPSIMBbIE, TAPAILIEIbHOCTh U
[EPIEHANKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yrol MEX1y
[IPSIMBIMH, YTOJI MKy IPSMOM U TUIOCKOCTBIO, YTOJl MEXKIY
[JIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHUE MEXIY IPSIMBIMU, PACCTOSIHUE MEXKITY
[JIOCKOCTSIMU;

- YMETh UCIOJIb30BATh [IPU PELICHUHU 33/1a4 U3YYCHHbBIE
(bakThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepbl 00BEKTOB OKPYKAIOIIEr0 MUPa




KOH(JIMKTHBIX CUTYAIli U CMSATYaTh
KOH(JIUKTBI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
BPEHMSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 [IposiBiATh Irpax/1aHCKO-
[MaTPUOTUYECKYIO IMO3ULINIO,
NIEMOHCTPUPOBATh OCO3HAHHOE
[TOBEJICHNE HA OCHOBE TPaIULIHOHHBIX
[POCCUMCKHMX JyXOBHO-HPABCTBEHHBIX
[IEHHOCTEH, B TOM YHUCJIE C Y4ETOM
rapMOHM3aLMN MEXHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOLIEHUH,
[IPUMEHSTH CTAHIAPTHI
AHTUKOPPYNLMOHHOIO NIOBEIECHUS

- 0CO3HAaHUE 00YUYAIOIIUMUCS POCCHICKOM
Fpa)KI[aHCKOI\/JI HUICHTUYHOCTH,

- LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHEN
[TO3UIIMH JINYHOCTH Ha OCHOBE JYXOBHO-
HPAaBCTBCHHBIX IICHHOCTCI\/'I HapoJ0B
Poccuniickoit denepanum, ICTOPUYECKHUX U
HallMOHAJIbHO-KYJIbTYPHBIX TPAaIULUNI,
(hopMUpOBaHNE CUCTEMBI 3HAUMMBIX
HHECHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AQHTUKOPPYINLIMOHHOIO MUPOBO33PEHNH,
[TPaBOCO3HAHUSA, SKOJIOTUYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
PKU3HCHHBIC IIUIaHBbI;

B yacTu rpax1JaHCKOTrO BOCIIUTaHUS:

- OCO3BHAHUC CBOUX KOHCTUTYHUHOHHBLIX IIpaB U

00s13aHHOCTEH, YBOKCHHE 3aKOHA U
MPaBOTIOPSIJIKA;

- IPUHATHE TPATUIMOHHBIX HAIMOHAIBHBIX,
0011e4eTIOBEUECKUX TYMAHUCTUYECKIX U
IEMOKPATUUYCCKUX [ICHHOCTEH;

- TOTOBHOCTb POTUBOCTOSITh U/I€0JIOTUN
PKCTpeMH3Ma, HallMOHAIN3Ma, KCeHO(hoOuH,
TICKPUMHHAIIMY TIO COIMATIbHBIM,
[PETUTHO3HBIM, PACOBBIM, HAITMOHATHHBIM

IIPpHU3HAKaM,

- YMETh OIIEPUPOBATH IIOHATUAMMU: IIPAMOYTOJIbHAsA CUCTEMA
KOOpAUWHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPANHATHI
BEKTOPA, CKAJISIPHOE IPOU3BENICHUE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEJCHUE BEKTOpa Ha
YUCII0; HAXOJAUTH C IIOMOIIIBIO U3YYEHHBIX (hOPMYI
KOOPAWHATBI CCPEANHBI OTPE3KA, PACCTOAHUEC MEKIY ABYMSI
TOYKAMU;

- YMETh BBIOMPATh TOIXO AN U3YICHHBIM METOJT ISt
[pEIICHUS 3a/1a4H, pacliO3HABATh MaTeMaTUUECKUE (PaKThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOIHBIX U OOLIECTBEHHBIX
SIBICHUSIX, B HUCKYCCTBE; YMEHUE PUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTUYEeCKON HayKH.

- YMETb OIEPUPOBATH MOHATUSAMU: CIIy4aiHbINH OTIBIT U
CiIydaiiHOE COOBITHE, BEPOSTHOCTD CIIy4aliHOTO COOBITHS;
-YMETh BBIUUCISATh BEPOSITHOCTh C UCIIOJIb30BAHUEM
rpaduuecKux METOA0B; MPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHO>KEHUSI BEpOATHOCTEH, KOMOUHATOpPHBIE (DaKTHI U
(bopMyIBI IPU PELISHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
[peaTbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYallHBIMU
BEJIMUYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI MPOSIBICHUS
3aKoHa OOJBIINX YHUCE B MPUPOTHBIX U OOLIECTBEHHBIX
SIBIICHUSX




- TOTOBHOCTb BECTU COBMCCTHYIO
NICATCIIbHOCTD B UHTCPECAX I'PpaAKJAaAHCKOTI'O
00IIeCTBa, YUaCTBOBATH B CAMOYIIPABJICHHUH B
0011100pa30BaTENBHOM OpraHNu3alluN U
ITETCKO-FOHOIIECKUX OPTraHU3aIHIX;

- YMEHUE B3aUMO/ICHCTBOBATH C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX
(YHKIMSIMU ¥ Ha3HAUYEHUEM;

- TOTOBHOCTb K TYMaHUTapHON U
BOJIOHTEPCKOM ACSATEIbHOCTH;
IMAaTPUOTUYICCKOTIO BOCIITUTAHUA:

- chOPMHPOBAHHOCTH POCCUMCKOM
Fpa)l()IaHCKOﬁ UACHTUYHOCTH, IIAaTPpUOTU3MA,
[yBaXKEHHs K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH niepe PoauHou, ropaoctu
3a CBOM Kpail, CBOI0 PoauHy, CBOM SI3bIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOILIEHUE K TOCYapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOTHOMY
HaCJIeINIO0, TaMSITHUKAM, TPAAULIHUSIM HApOJIOB
Poccun, noctmxenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- uyeiiHas yOeKIeHHOCTb, TOTOBHOCTH K
CIIyKeHuo U 3ammure OTeuecTna,
OTBETCTBEHHOCTb 3a €ro cyab0y;

OCBOEHHBIE 00YUAIOIIUMUCS MEXKIPEIMETHBIE
MOHSITHUS U YHUBEPCAJIbHBIE YUeOHbIEC NEHCTBUS




(perynsTuBHbIE, IO3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTD MX UCITIOJIb30BaHUS B
[103HABATEIILHOW U COLIMAIBHOM ITPAKTHUKE,
FOTOBHOCTb K CAMOCTOSITEIIbHOMY
[JIAHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOM
NEesITeNIbHOCTH, OpraHU3alul yueOHOTo
COTPYJHHYECTBA C TIeIarOrnYecKuMHU
[paOOTHUKAMU U CBEPCTHUKAMU, K yJacTHIO B
[MOCTPOCHUH MHIAUBUAYATbHOMN
00pa30BaTeNIbHON TPAEKTOPHUH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-

M CCIIEI0BATENBCKOM, MPOEKTHON 1
COLIMAJILHOM OESITEIILHOCTH

OK 07 ConelicTBOBaTh COXpaHEHHUIO
OKpYKarolle cpepl,
[pecypcocOepexeHuo, IPUMEHSTh 3HaHUS
00 M3MEHEHUU KIMMaTa, IPUHLUIIBI
OepeKIIMBOr0 IPOU3BO/ICTBA,

P HEKTUBHO NEHCTBOBATH B
Ype3BhIYANHBIX CUTYaLUSIX

- HE MPUHUMATH JCUCTBUS, TPUHOCSIINE BPET
OKpY>Kalollen cpere;

- YMETh NMPOTHO3UPOBATH HEOIArONPHUSATHBIC
DKOJIOTHYECKUE MOCIEACTBHUS
MpEAPUHUMAEMbIX JICHCTBUMH,
MpeI0TBpaIaTh UX;

- PacIIPUTH OIIBIT ACSITCIBHOCTH
PKOJIOTMYECKOW HaIPaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS MTPOOJIEMBI C
[y4eTOM aHalli3a UMEIOIIUXCA MaTepPHAbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISATH 1I€JICHANPABIICHHBIN TOUCK
MepeHoca CpeiCTB U CIIOCOOOB JIEHCTBUS B
npodeccuoHanbHYI0 Cpemy;

- YMETh ONIEPHPOBATH MOHATHIMU: (QYHKITUS, HETTPEPHIBHAS
(G YHKITWS, TPOU3BOIHAS, TIEPBOOOpa3HasL, OTIPEICICHHBIN
WHTETPajl; yMETh HAXOIUTh MPOU3BOIHBIC AIEMEHTAPHBIX
(YHKIU, UCTIONB3Ysl CIIPABOYHBIC MATEPHAIIBL;
MCCIICIOBATh B MTPOCTEUIITNX CITy4asiX (GYyHKIUU Ha
MOHOTOHHOCTh, HAXO/IUTh HAUOOJIBIITNE U HAMMEHBIIINE
BHA4YCHUsI QYHKIUIT; CTPOUTH rpaUKH MHOTOUICHOB C
MCII0JIb30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHAIIN3A;
[PUMEHSTh TPOU3BOJIHYIO IIPH PEIICHUH 337124 Ha
NBY)KCHUE; PEIaTh MPAKTHKO-OPUCHTUPOBAHHBIC 3a/1a41 Ha
HanOOJIbIIINE U HAMMEHBIIINE 3HAYCHHsI, HA HAXOKCHHE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSIMU: JIBIKEHUE B
MPOCTPAHCTBE, OI0OHBIE (PUTYPBI B IPOCTPAHCTBE;




- YMETh [IEPEHOCHUTH 3HAHUS B
[M03HABATEIbHYIO U IIPAKTUYECKYIO 001acTu
PKU3HEIEATEIIbHOCTH;

- IIpeUIaratb HOBbIE TPOEKTHI, OLIEHUBATh
MJICU C MO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH,
MMPAKTUYECKOW 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTh
KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM

MCII0JIb30BAaTh OTHOLIECHHE IUIOLIAJIEH IOBEPXHOCTEN U
00BEeMOB TIOJJOOHBIX (DUTYpP TP PEIICHUH 3a/1a4;

- YMETh BBIYUCIISATH TEOMETPUUYECKUE BEIMYUHBI (JUTHHA,
YTOJI, TUIOIIab, 00bEM, IUIOIIA (b TOBEPXHOCTH ), UCTIOJIB3YS
M3yYCHHBIC (OPMYIIBI U METOIBI

[1K 2.1. [InanupoBath 1 OpraHu30BHIBATH
MaTepUaIbHO-TEXHUYECKOE 00ecrieueHme
[Ipoliecca TEXHUYECKOro 00CTyKUBaHUS U
[PEMOHTA aBTOTPAHCIIOPTHBIX CPEJICTB U
X KOMITOHEHTOB.

-OCHOBEI YIIpaBJICHUA ACATCIIBHOCTBIO B
001acTH cepBUCa aBTOTPAHCIIOPTHBIX CPEJICTB
11 X KOMIIOHCHTOB.

-OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE
MOKAa3aTesIN MPOU3BOJICTBEHHOU JIEATSIIEHOCTH
B 00J1aCTH CepBUCA aBTOTPAHCIOPTHBIX
CPEACTB U MX KOMIIOHCHTOB.
-TexHonoTHst padoT MO TEXHHYECKOMY
00CITY’)KHBaHUIO 1 PEMOHTY
ABTOTPAHCIIOPTHBIX CPEJICTB U UX
KOMITOHCHTOB.

-Homenkiatypa o00opynoBanus u
MHCTPYMEHTA, UCIIOJIb3YEMOTO JIIsI
POBEICHUS PaOOT IO TEXHUYECKOMY
00CITY’)KUBaHUIO 1 PEMOHTY
ABTOTPAHCIIOPTHBIX CPEJICTB U UX
KOMITOHCHTOB.

-HomeHKI1aTypa u HOpMBI pacxojia
MaTepUajIoB U 3allacHbIX YacTel AJis
MPOBEJCHHS padOT MO TEXHUYECKOMY
00CTYKUBAHUIO U PEMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB U UX

IKOMITIOHCHTOB.

-IranrpoBaTh U OCYIIECTBISATH PYKOBOJICTBO PabOTOM 1O
TEXHUYECKOMY OOCTYKHBAHHUIO U PEMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB U NX KOMIIOHEHTOB.
-PaccunTEIBATE OCHOBHBIE TEXHUKO-IKOHOMUYECKHE
[MOKA3aTeNH JIEATEIbHOCTH 10 TEXHUYECKOMY
00CITY’)KHBAaHUIO M PEMOHTY aBTOTPAHCIIOPTHBIX CPEICTB U
X KOMIIOHECHTOB.

- AHAJIM3UPOBATh HAIMYKE MAaTEPUAJIOB, 000OPYIOBAaHUS U
MHCTPYMEHTA, UCXO/ISl U3 MPOU3BOACTBEHHOM MPOrpaMMBbl
[IpEITPUSATHS.

-KoHTponupoBaTh HaJIMUKe, UCITPABHOCTH M COOJTIO/ICHHE
CPOKOB TIOBEPKH MHCTPYMEHTOB, OCHACTKU U 000PY0BaHUA,
MPUMEHSEMBIX JIUISI TPOBEICHUS padOT 1O TEXHHYECKOMY
00CTYKUBAHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPEJICTB U
X KOMIIOHEHTOB.

-OgopMIIATh 3aKa3bl HA MaTepUalbl, 000PYI0OBAHUE U
MHCTPYMEHT JUIsl POBEACHUS PabOT M0 TEXHUYECKOMY
00CTyKUBAaHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPEJICTB U
X KOMIIOHEHTOB.

-ITonbp30BaThCA CIPABOYHBIMU MaTEpUATIAMU U TEXHUYECKOU
ITOKYMEHTALMEeW OpraHu3alui-u3roToBUTENEN
ABTOTPAHCHIOPTHBIX CPEACTB, MAaTEPHUATIOB, 000PYAOBAHUS U

MHCTPYMEHTA.




-XMMMOTOJIOTMYECKAs KapTa
ABTOTPAHCIIOPTHBIX CPCACTB U UX
KOMIIOHEHTOB.

-OCHOBBI YIIPABJICHUS CKIIAZIOM.
-Texaudueckne u OKCINTyaTallMOHHBIC
XAPAKTCPUCTUKH aBTOTPAHCIIOPTHBIX CPCACTB
M X KOMIIOHCHTOB.

-TexHonoTHs BBITIOJTHEHHS padoOT 10
TEXHUYECKOMY OOCIYy>KUBAHUIO U PEMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB U UX
KOMIIOHEHTOB B COOTBETCTBHUHU C
Tpe6OBaHI/I${MI/I OpraHru3alun-u3roOTOBUTEIIA.
-IIpaBuna yrunm3anuu 3amacHbeIX YacTel U
MaTCpHUaIOB, UCIIOJIBE30BAHHBIX B XOA€
TEXHHUYECKOT'O O6CJIy}KI/IBaHI/I$I H pEMOHTA, B
TOM YUCJIE MPOBEACHUS TAPaHTUUHBIX
IEHCTBUI C AaBTOTPAHCIIOPTHBIMU CPEACTBAMM
1 X KOMIIOHEHTaMHU.

-KOHTpOIMpOBaTh pallMOHAIBHOE UCIIOIb30BAHNE
[PACXOHBIX MaTEPUAIOB.

-lcnosb30BaTh cCrieuanu3upOBaHHBIE IPOTPAMMHBIE
[TPOTYKTHI.

-Opranu3oBaTh CUCTEMY XPaHEHHS U O€30MacHOM
YTWIIM3ALMN 3al1aCHBIX 4aCTeW U MaTEPUAJIOB,
MICII0JIb30BAHHBIX B XOJI€ IPOBEICHUS TaAPAaHTUIHBIX
NIEHCTBUM C aBTOTPAHCIIOPTHBIMHU CPEICTBAMU U UX
KOMIIOHEHTaMH.




2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJbHOM YYEBHON

JUCHUIIINHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUAbI Y4eOHO0#l padoThI

Bua yuedHoii padoThI

O0BLeM B yacax

O0beM 00pazoBaTeIbHON MPOrpaMMbl 286
KoncyasTanuu 2
CymmapHasi yyeOHasi HArpy3Ka BO B3aHMOJIeliCTBHH C MpenogaBarejieM 278
B TOM 4YHCIJIC:

JIEKIHU, YPOKH 186
MIPaKTUYECKUE 3aHATH 92
nabopaTOpHBIC 3aHATHUS

WHMBHUTyaJIbHBII MPOEKT -
M3 Hux npodeccHoHaJbHO OpPHEHTHPOBAHHOE CoO/ep:KaHHe (CoAepiKaHHe 42
NPUKJIATHOTO MOJTYJIS)

ITpome:xxyTOoUHAasi aTTECTALNS:

napyras hopma KoHTpoJs (1 cemectp)

sK3aMeH (2 cemecTp) 6




2.2. TemaTu4eckHuii IJIaH U colep:kaHue 001e00pa30BaTebHOM Y4eOHOM AN CIMIIIMHbI

Koabi
KOMIIETEHIM i,
(¢popmupoBanuio
HaumenoBanmue pa3aesioB Coaepikanue yueOHOro MaTepuaia 1 GopMbl OPraHM3aLMH 1esITeIbHOCTH O0bem B KOTOPBIX
U TeM o0yyarImuxcs qacax
CIocoo0CcTBYyeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4
OcHoBHOE conepxaHue
Pazgen 1. IloBTopenme 14
Kypca MaTeMaTHKH
OCHOBHOM WIKOJIbI
Tema 1.1 Conep:xaHue yueOHOro MaTepuaja
[enb u 3anauyu | bazoBble 3HaHUS 1 YMEHHS IO MaTEMaTHKE B TIPO(ECCHOHAILHON M B TIOBCETHEBHOU
MaTEMaTUKHU IIPA OCBOCHUH | JCSATEIHLHOCTH.
CHenUaJIbHOCTH 2
Tema 1.2 Conep:xaHue y4eOHOro MaTepuaja OK 01, OK 02,
Yucna wu  BblUMCHEHHSA. | JIeHCTBHS HaJ MOJIOKUTESIBHBIMI M OTPHIIATEILHBIMU YMCIIaAMHU, OOBIKHOBEHHBIMU U OK 03, OK 04,
Bripaxxenus U | IECATUYHBIMU JIPOOSIMHU. OK 05, OK 06,
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (GOPMYIIbI COKPAILICHHOTO YMHOKEHHUS. 2 OK 07
Tema 1.3. Pemenue 3a5a4 npoecCHOHAILHON HANIPABJICHHOCTH K 2.1
I'eoMmerpus Ha IIOCKOCTH | Buapl miockux GUryp v ux miomaib.
[IpakTHKO-OpHEHTUPOBAHHBIE 3a]Ja4l B KypCe T€OMETPHUH Ha IUNIOCKOCTH
IIpakTHYecKoe 3aHATHE 2
Tema 1.4 Coaepikanue yueOHOro MaTepuajia
IIpouentHeie Beuucienus | [IpocTeie IpOLEHTH, pa3Hble COCO0BI UX BhIYUCICHUS. CI0KHbIE TPOLIECHTHI
IIpakTHYecKoe 3aHATHE 2
Tema 1.5 Coaepikanue yueOHOro MaTepuajia
VYpaBuenus u HepaBeHcTBa | JIuHelHbIe, KBaJpaTHbIE, IPOOHO-TMHENHHbIE YpaBHEHUS U HEPAaBEHCTBA




HpaKTH‘leCKOC 3aHATHE

Tema 1.6 Coaepikanue yueOHOro MaTepuajia
Cuctembl ypaBHeHMiI U | CroCOOBI PEIICHUS CHCTEM JIMHCHHBIX ypaBHeHu#. [lonstus: matpuna 2x2 u 3x3,
HEPABEHCTB onpenenutens Mmarpuibl. Meron I'aycca. CucrteMbl HENMHEWHBIX ypaBHEHUH. 2
CucreMbl HEpaBEHCTB
Tema 1.7 Conepxxanue yueOHOro Marepuasa
BxoaHo KOHTPOJIB Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHMs] M HEpaBEHCTBA. l'eomerpusi Ha
IIOCKOCTH 2
IIpakTHYeckoe 3aHATHE
Paznen 2 Ilpsimbie n 16
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Conepxanue yueOHOro Marepuasa
OcCHOBHBIE TOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, MpsAMas, IMJIOCKOCTb,
CTEPEOMETPHUH. npoctpaHcTBo).  OcHOBHbIE — akcHOMBI  cTepeomeTpuu.  Ilepecekaromiuecs, 2
PacnionoskeHne npsMBIX U | mapajulejbHbIe M CKpeIIMBarommecs  npsmble.  [Ipu3Hak W CBOMCTBO
IIJIOCKOCTEMN CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI.
Tema 2.2. Conep:xanue y4eOHOro MmaTepuasa
[TapamnensHOCTb NpsAMBIX, | [lapamtensHble npsvas W IiockocTh. Omnpenenenue. Ilpusnak. CsoiictBa (C OK 01, OK 03,
MPSAMOM U TIJIOCKOCTH, nokasarenbcTBoM). [lapamnensubie mockoctu. Onpenenenne. [Ipusnak. CoiicTBa OK 04, OK 07,
IIJIOCKOCTEMN (c nmokazatenbcTBOM). Terpasp u ero snemenTsl. [lapannenenunen u ero 3eMEHTHI. K 2.1
CBoiicTBa NPOTUBOIIOJIOKHBIX TpaHe M  JuaroHaled mapajuielenuIea. 4
ITocTtpoenue ceuenuit. Pemenue 3anay.
Tema 2.3. Conepxanue yueOHOro Marepuasia
[lepneHaMKyIIpHOCTH [lepnengukynspusie npsimbie. [lapannenbHble TpsiMblE, NEPHEHIUKYIAPHBIE K
MPSMBIX, IPSIMOHN U iockocTH. [Ipu3Hak nepneHAuKyIspHOCTH NPSIMOM U MIIOCKOCTH. [lokazaTrenbeTBo.
MIJIOCKOCTH, TNIOCKOCTEN [lepnengukynssp u HakinoHHas. [lepnenaukynspHsle mIOCKOCTH. [lpu3Hak
MEepHEHIUKYISIPHOCTHU IIOCKOCTeH. Jloka3aTenbCcTBo.
Paccrosinus B mpocTpaHCcTBE 2

Tema 2.4.

Conepxxanue y4eOHOro Marepuasa




Teopema 0 Tpex | Teopema o Tpex nepneHaukyispax. Jloka3aTenabCTBO. YToa MEXAY OPSAMOW H
HepIEeHIUKYIIspax IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSIMHU 2
Tema 2.5. Pemenne 3a1a4 npogecCHOHANBHON HATIPABJIEHHOCTH
[TapamiensHsle, AxcuoMbl  crepeoMmeTpuu. lleprneHaUKyAsSpHOCTE NPSAMOM M IUIOCKOCTH,
NEepIEeHIUKYIIIPHBIE, HapaJyIeIbHOCTh IBYX MPSIMBIX, NEPIEHIUKYIISIPHBIX IJIOCKOCTH,
CKPEIIMBAOIINECS NPSIMBIE | IEPIECHIUKYIAPHOCTD IIJIOCKOCTEH 4
IIpakTnueckoe 3ansTHE
Tewma 2.6. Conepxxanue yueOHOro Marepuaja
Pemenne 3amau. IIpsamelie u | PacrionoykeHne MpsIMBIX M IUIOCKOCTEH B MpocTpaHCTBe. [leprneHanKynspHOCTh H
IIJIOCKOCTHU B IIPOCTPAHCTBE | MapasuIeIbHOCTD MPSAMBIX U II0cKocTel. CKpelrBarouecs mpsmbie
IIpakTnueckoe 3ansTHE 2
Paspnen 3. Koopaunarsl u
BEKTOPbI 16
Tema 3.1 Conep:xanue y4yeOHOro marepuaJsa
JlekapTOBBI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B TpocTpaHcTBe. [Ipocreiimme 3amaunm B KOOpIUHATAX. OK 02. OK 03
npocTtpaHcTBe. Paccrosinue | PaccTosiHue Mexay IByMsI TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka 4 OK 0 4’ OK 07’
3
MEXAY [JBYMS TOYKaMHU. K 2.1
Koopaunatel  cepeluHBI
OTpe3Ka
Tema 3.2 Conep:xanue y4eOHOro MmaTepuasa
Bekropsl B mpocTpancTse. | Bekrops! B mpocTpaHcTBe. Cll0)KeHUE U BBIYMTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Yronm mexay Bekropamu. | Ha 4yuciao. KommiaHapHble BekTopbl. CKaJspHOE IPOU3BEJEHHE BEKTOPOB.
CkansgpHoe mnpousBelieHHEe | PaznokeHre BEKTOpa 10 TPeM HEKOMILIaHAPHBIM BekTopaMm. KoopauHaTel BEKTOpa,
BEKTOPOB CKaJISIPHOE NPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXIY BEKTOPaMH, yroJl 6
MEXY IPSIMON M TUIOCKOCTBIO, YIOJl MEKY IJIOCKOCTSMHU. Y paBHEHHUE IIJIOCKOCTH.
I'eomeTpuyecknii CMBICI ONIpEAETUTENS 2X2
Tema 3.3 Pemenue ynpaskHeHni Ha Npo¢ecCHOHAIBHO-OPHEHTHPOBAHHOE CO/leP KaHHue
IIpakTuko- KoopaunaTtHast miockocTs. Beluncinenne paccTossHUN M IUIOIIAJAEH Ha MIIOCKOCTH.
OpUEHTUPOBaHHbIE 3anaud | KonnuecTBEHHBIE pacdeThl
Ha KOOPJMHATHOH | [IpaKTHYecKOe 3aHATHE 4

IIIIOCKOCTH




Tema 3.4
Pemenue 3a71a4.

Koopannats! 1 BEKTOpBI

Conepxxanue yueOHOro Marepuasa

JlexapToBBI KOOpJAMHATHI B MpOCTpaHcTBe. BekTopsl B npocTtpanctee. ClokeHUEe U
BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4yuciao. KoMruiaHapHble BEKTOPBI.
CkansipHoe  Mpou3BeJE€HHE BEKTOpoB. Pa3nokeHune Bekropa 1O  TpeM
HEKOMIUIaHApHBIM BeKTOpaMm. IIpocreiimme 3amaun B KoopauHaTax. KoopauHaTel

BCKTOpPA, paCCTOAHUC MCIKAY TOUKAMH, KOOPAUHATBI CCPECANHBI OTPE3Ka, CKAJIAPHOC

MPOU3BEICHUE BEKTOPOB B KOOPJWHATAX, YrOJ MEXIY BEKTOPAMH, YTOJ MEXIY 2
MPSIMOM U TIIIOCKOCTHIO, YTOJI MEXKTY TIIIOCKOCTSIMU
IIpakTHYeckoe 3aHATHE
Paznen 4. OcHoBBI 40
TPUTOHOMETPUH.
Tpuronomerpuyeckue
dyHkuun
Tema 4.1 Conep:xanue y4eOHOro marepuasa
TpuroHomerpuyeckue Pagnannas mepa yria. [ToBopoT Touku BOKpyr Haudaja koopauHaT. OmnpenerneHue
(GYHKIIMM IPOM3BOJIBHOIO | CHHYCA, KOCHHYCa, TAHT'€HCA M KOTAHTEHCA. 3HAKH CHHYCA, KOCHHYyCa, TaHreHCa U 4
yria, yncna. PaguanHas M | koTaHTeHCA IO YeTBEPTAM. 3aBHCUMOCTh MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
rpajlycHasi Mepa yria KOTaHT'€HCOM OJHOTO M TOTO K€ yria OK 01, OK 02,
Tema 4.2 Conep:xaHue y4e0OHOro MmaTepuaja OK 03, OK 04,
OcHOBHBIE Tpuronomerpudeckue ToxkaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB 01 OK 05, OK 06,
TPUTOHOMETPUYECKHE - 0. OpMYIBITIPUBEACHUS 4 OK 07
TOXKIECTBA. IIK 2.1
Dopmybl TPUBEACHUS
Tema 4.3 Conepxanue yueOHOro Marepuasia
Cunyc, xocuHyc, TaHreHc | Cymma U pa3HOCTh CHHYcOB. CyMMa W Pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI M Pa3HOCTH JBYX | IBOWHOro yria. opMynsl TOJOBUHHOTO yria. I[IpeoOpazoBaHus CyMMBI
YIJI0B TPUTOHOMETPUUECKUX (PYHKIHMA B TPOU3BEIEHHE K TMPOU3BEIACHHUS B CYMMY. 8
Cunyc u KOCUHYC | BrlpakeHHe TpUTOHOMETPUYECKUX (YHKIHMA Yepe3 TaHTeHC TOJOBHHHOTO

JIBOMHOTO yria. @opMyiibl
IIOJIOBUHHOIO yIJIa

aprymenTa. [IpeoOpa3oBaHus NpoCTeHIINX TPUTOHOMETPUUECKUX BbIpAKEHUN

Tema 4.4

Conepxxanue y4eOHOro Marepuasa




@OyHKIMM, HUX CBOHCTBa. | OOMacTb ONMpeaesneHus] 1 MHOKECTBO 3HaueHH (QyHKuuid. YETHOCTH, HEYETHOCTD,
CrniocoOsr 3aJjaHus | IepUOANYHOCTH pyHKIMiA. CriocoObl 3aganus QyHKIUN
b yHKIHHA

Conepxxanue yueOHOro Marepuasa
Tema 4.5 OO0nacTh OompeeNieHuss ¥ MHOXKECTBO 3HAYCHWH TPUTOHOMETPUUYECKUX (YHKIIHA.
Tpuronomerpuyeckue YETHOCTH, HEUETHOCTD, IEPHOANYHOCTh TPUTOHOMETpHIECKUX (QyHKIUH. CBOHCTBA
(GYHKIIMH, UX CBOWCTBA M | M rpaduku QYHKIHHA y = COS X, Y = Sin X, y = tg X, y = ctg X.
rpaduxu
Tema 4.6 Conepxxanue yueOHOro Marepuaja
[IpeoGpa3zoBanue CxxaTue U pacTspkeHre TpaduKoB TPUTOHOMETPUYECKUX (DYHKIUH.
rpadukoB [IpeoGpa3zoBanue rpauKoB TPUTOHOMETPUUECKUX (YHKIIHIMA
TPAUTOHOMETPHICCKUX IIpakTHYecKkoe 3aHATHE
byHKINNA
Tema 4.7 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKaHUe
Onucanue Hcnonp30Banre CBOWCTB TPUTOHOMETPUYECKUX (YHKIUNA B MpodhecCHOHATHHBIX
MIPOU3BOJICTBEHHBIX 3a1a4ax

MPOIIECCOB  C
rpadukoB QyHKIHI

[TIOMOIIBIO

IIpakTnyeckoe 3ansAiTHE

Tema 4.8 Conep:xanue y4e0OHOro MmaTepuaja

Ob6patHble O6patHbie Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpadpuku
TPUTOHOMETPUUECKHE

byHKIIH

Tema 4.9 Conepxanue yueOHOro Marepuasia

Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHuUe tg X = a, ctg X = a. Pemenue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPHUYICCKUX
TPUTOHOMCTPUYICCKHUC

ypaBHeHI/II\/’I OCHOBHBIX THIIOB: HpOCTGfIH.IPIG

YpaBHCHUSA, CBOAAIIHUECA K KBAaJApPaTHBIM, PCHIACMbIC
Pa3JI0XKCHUCM Ha MHOXXHUTCIIN, OJHOPOAHBIC.

HpOCTGfIIJ.IPIC TPUTOHOMETPUUCCKUC HCPABCHCTBA

Tema 4.10

Conepxxanue y4eOHOro Marepuasa

Cucrembl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN




CucreMsl

TPUTOHOMETPUUECKUX

ypaBHEHUI

Tema 4.11 Conepxxanue yueOHOro Marepuasa

Pemienne 3amau. ocHoBl | [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHMH M HEPABEHCTB B TOM 4YMCJIE C HCIOJb30BaHUEM 2

Tpuronomerpuueckue CBOMCTB (P)YHKLUH.

byHKIIUN IIpakTHYeckoe 3aHATHE

Pazgen S. 8

KoMuiekcHblIe yucaa

Tema 5.1 Conepxanue yueOHOro Marepuasa OK 01, OK 02,

KommnuiekcHeie uncna [Tonarne komrmiekcHoro uwncina. ConpspkeHHbIE KOMILUIEKCHBIE YHCIIA, MOAYNb H OK 03, OK 04,
apryMeHT KOMIUIEKCHOro uuciaa. @dopma 3anmMcu  KOMIUIEKCHOIO — 4HCia 4 OK 05, OK 06,
(reoMeTpuyecKkas, TpUTOHOMETpHUUYECKas, anredpandeckas). ApupMeTHIECKHUe OK 07
JNEUCTBUS C KOMILIEKCHBIMH YHCIIaMU IIK 2.1

Tema 5.2 Conep:xanue y4yeOHOro MmaTepuaJja

[Ipumenenue BeIinonHeHue pacyeToB ¢ HOMOILBIO KOMIUIEKCHBIX dncell. [IpuMepsl nenosab30BaHus

KOMIUIEKCHBIX YHCel KOMIUIEKCHBIX YHCEI 4
IIpakTHyeckoe 3ansAiTHE

Pa3nen 6. IlpousBoaHas 40

pyHkuum, ee

NpUMeHeHHe

Tema 6.1 Conepxanue yueOHOro Marepuasia OK 01, OK 02,

Tloustue IPOU3BOJIHOMU. | OmpeieNieHne YUCIIOBOM TOCIIEIOBATEIBHOCTH M COCcOObI ee 3amanus. CBoHCTBa OK 03, OK 04,

@opmynel M [paBUIa | YUCIIOBBIX TOCHenoBaTenbHOCTe. OrmpeseneHne mpeaena IMociIe0BaTeIbHOCTH. OK 05, OK 06,

middepeHnpoBaHus Bbuncnenne  mpenenoB  mocnenoBarenbHocTeil.  Ilpemen  ¢yHkumm  Ha 2 OK 07
6eckoneuHoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue IK 2.1
¢byHkuuu. 3amaud, MNOPUBOJSIIME K TOHATHIO NpOou3BOJHOW. OrmpeneneHue
MIPOU3BOIHOM. ANTOPUTM OTBICKAHUS TPOU3BOJHON

Tema 6.2 Coaepikanue yueOHOro MaTepuajia
®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus 6




[IpounsBoaHbIe CYMMBI,

Pa3HOCTH  IPOU3BENEHUS,

4acTHOT'O

Tema 6.3 Conepxxanue yueOHOro Marepuasa

[IpounsBoHbIe Omnpenenenue cnoxHoi GyHKumu. [Ipon3BoAHAS TPUTOHOMETPHUUECKUX (PYHKITHIA.
TPUTOHOMETPUUYECKUX [IpownsBoaHas COKHON (QYHKITHH

¢yukuuit.  IIpousBoanast

CIIOXKHOU (DYHKITUU

Tema 6.4 Conepxxanue yueOHOro Marepuaja

[TonsiTue 0

[TonsiTne HenpepriBHOM GyHKIMH. CBOMCTBA HETpepbIBHOUM (QyHKINHN. CBS3b MEXY

HETIPEPBIBHOCTA (DYHKIIUH. HETIPEPBIBHOCThIO U AU GEepeHIIUPYEeMOCThI0 (DYHKIIMM B TOYKE. AJTOPUTM

Merox uuTepBanos pEIIEHUS] HEPABEHCTB METOIOM MHTEPBAJIOB

Tema 6.5 Conep:xxanue y4yeOHOro marepuaja

I'eomeTpuueckmit u | ['eomeTpudeckuii CMBICT TIPOM3BOAHONM (YHKIMM — YIIOBOW KOI(PPHUIIUEHT

buznueckuit CMBICH | KacaTeJIbHON K rpaduky GyHKIMH B TOYKE. YpaBHEHHUE KacaTelbHON K rpapuky

MIPOU3BOIHOM (GyHKIMHU. AJITOPUTM COCTaBJIEHHUS! YpaBHEHHUs KacaTelbHOW K rpaduky pyHKUHU
y=f(x)

Tema 6.6 Conep:xaHnue y4e0OHOro MmaTepuaja

Ouznyeckuit cMbICH | Ou3nyeckuil (MEXaHWYEeCKHil) CMBICT MPOU3BOJHOM — MTIHOBEHHAs CKOpPOCTb B

MPOU3BOJHOM B | MOMEHT BpeMeHHu t: v =S’ (t)

npodeccuoHalIbHBIX IIpakTHyeckoe 3ansiTHE

3aayax

Tema 6.7 Conepxanue yueOHOro Marepuaja

MOHOTOHHOCTb (PYHKIIHH.
Touku sxcTpeMyma

Bospacranne u yObIBaHWE (QYHKIMHM, COOTBETCTBHE BO3PACTaHHUS U YObIBAHHS
¢byHkuMu 3HaKy npou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKa BTOPOI MPOU3BOJIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA
oTpe3ke. 3ajjauyd Ha MAaKCUMyM M MHHUMYM. [loHSTHE acCHMMIITOTBI, CHOCOOBI MX
omnpesieNeHusi. ANTOPUTM HCCIIeAOBaHUs (PYHKIMHM M MOCTpOeHHs ee rpaduka c
MIOMOIIIBIO TPOU3BOIHON. J[poOHO-TMHEHAs HyHKIUsA

Tema 6.8

Conepxxanue y4eOHOro Marepuasa




HccnenoBanue GyHKIUHA U

HccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTB M TIOCTPOEHUE IPa(hUKOB.

MOCTpOEHHE TPaUKOB 4

Tema 6.9 HaubGonbumiee u | ComepikaHue y4eGHOro Marepuasa

HauMEHBbIIIEE 3HaueHus | HaxokeHne HamOOJBIIEr0 W HAWMEHBIIETO 3HAYCHHWH (QYHKIHHA, MTOCTPOCHHE

byHKIIH rpauKOB MHOTOWICHOB C MCITOJIb30BAHMEM ammapaTa MaTeMaTHIeCKOTO aHAIA3a 2

Tema 6.10 Pemenue ynpakHeHnid Ha npogecCHOHAIBHO-OPHEHTHPOBAHHOE CO/AePKAHHE

Haxoxnenue Haumensiiee u Hanbospiiiee 3HaUCHUE PYHKITUT

ONTUMAJIBHOTO pe3ysbTaTa | [IpakTHyeckoe 3aHsiTHE 6

C NOMOIIBI MPOU3BOIHOMN

B MIPaKTUYECKHX 3a7auax

Tema 6.11 Conepxanue yueOHOro Marepuasa

Pemrenne 3aga4. | @opmynsl U npaBuia auddepenunponanus. Mcecnenoanue GyHKIUNA ¢ TOMOIIbIO

IIpousBosaHas ¢pyHKLUH, ee | mpou3BoaHON. Hanbosbiiiee u HanMeHbIee 3HAYCHUST QYHKITUH 2

MIPUMEHEHHE IIpakTHyeckoe 3aHATHE

Paznen 7. 26

MHOrorpaHHMKN M TeJia

BpAaLllCHUs

Tema 7.1 Conep:xanue y4e0OHOro MmaTepuaja

Bepmunsbl, pebpa, rpanu [Tonsitne MHororpanuuka. Ero sneMeHTh: BeplInHbI, pedpa, rpaHu. JluaroHams. OK 01. OK 02
MHOTIOTpaHHUKA Ceuenue. Bolnykible 1 HEBBIITYKIIbIE MHOTOTPAHHUKH. OK 03’ OK 0 4’
IIpusma, ee [Tonsitne mpusmsel. Ee ocHoBanus u OokoBbie Tpanu. Breicota npusmsl. Ilpsimas u 2 OK 05’ OK 0 6’
COCTaBJIAIOLIME, CEYEHHUE. | HakiIoHHas npusma. [IpaBunbnas npusma. Ee ceuenue. OI’< 07 ’
[Ipsimas u npaBUIbHAA K 2.1
MIPU3MBI

Tema 7.2 Coaepikanue yueOHOro MaTepuajia

[Tapannenenunen, kyo. [Mapannenenunen, cBOicTBa MPsAMOYroJBHOIO Mapajulenenunena, kyo. CeueHue

Ceuenue kyo0a, KyOa, mapajuienenumneaa 2

napajuleJienuneia

Tema 7.3 Coaepikanue yueOHOro MaTepuajia




IInpamupa, ee
COCTAaBJIAIOLINE, CEYCHHUE.
[IpaBunbHas mupaMua.
YcedyenHnas nupamuaa.
boxoBas u nosiHas
IIOBEPXHOCTD MTPU3MBI,

[Mupamuna u ee anemenTsl. Ceuenue nupamuasl. [IpaBunbHas nupamua. Y ceueHHast
MUpamMuL
[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MTAPAMHU/IBI.

Tema 7.4 Pemienue ynpakHeHMid Ha npogeccHOHAIbHO-OPHEHTHPOBAHHOE COAEpKAHHe
[Ipumepsl cummeTpuil B (kpucTaTIMYECKHE PEIIETKH)

poeccuu. CuMMeTpHs B IpUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY

[IpaBunbHbBIE Copneprxanne yueOHOTo MaTepuana

MHOFOFpaHHI/IKI/I, ux
CBOMCTBA.

ITonsarue IMPaBUJIBHOI'O MHOTOI'paHHHKA. CBoiicTBa IMPpaBUJIbHBIX MHOT'OI'PAaHHUKOB

HpaKTI/I‘IeCKOC 3aHATHE

Tema 7.5
Humuaap, ero
cocTasiromue. CeueHue

Conep:xanue y4eOHOro MmaTepuaja

Hunmuuap u ero anemedTsl. CedeHue NUIMHApPA (TTapauIeIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nmnuHapa

UWIHHIpA
Tema 7.6 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE
Komnyc, ero Konyc u ero anementsl. CedueHnune KoHyca (mapajieibHOe OCHOBAHHIO U MPOXOAAIIEE

cocrasisaomue. CeueHne
KOHYyca.

YcedyeHHBl KOHYC.
Ceuenue yceueHHOTO
KOHYCa.

yepe3 BepLIMHY), KOHUYecKHre ceueHus. Pa3BepTka KoHyca.
Yceuennslil konyc. Ero oOpasyromas u Beicota. CeueHne yce4eHHOTO KOHyca

IIpakTH4eckoe 3aHATHE

Tema 7.7
[ap u chepa, ux ceueHus

Conepxxanue y4eOHOro Marepuasa

[lap u cdepa. Bzaumuoe pacrnonoxkenue cepsl U maockoctu. CeueHue 1mapa,
cdepsl

Tema 7.8

Conepxxanue y4eOHOro Marepuasa




ITonusaTtue 00 00BeMe Tela.

[Tousitne 06 ob6beme Tema. OOBeM Kyba M TPSIMOYTOJBHOTO MapajuIeIeIUIe/Ia.

OTtHomeHue 06beMOB Ob6vem mpusmbl W muauHApa. OTHOLIEHHE O00BEMOB  TOJOOHBIX — Tell. 2
MOT00HBIX TEJ. ['eomeTrpuueckuii cMbICI ONpeAEaUTENs 3-T0 MOPSIKA.
OObeMbI U III0IIAIN O6bembl mupaMuibl U KoHyca. O0bem mapa. [1nomaau noBepxHocTeit Tel.
IIOBEPXHOCTEH TEIl.
Tema 7.9 Conepxxanue yueOHOro Marepuasa
KomOunammn KombOunarmm reomeTpuaecKkux Tei
MHOTOTPaHHHUKOB U TEJ IIpakTHyeckoe 3aHsATHE 4
BpaIeHusl.
Tema 7.10 Conep:xxanue yueOHOro marepuaja
I'eomerpuueckue Hcnons3oBanre KOMOWHAIIMN MHOTOTPAHHWKOB M TEJ BPAIICHUS B TPAKTHUKO-
KOMOMHAIMM Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3a/a4ax
IIpakTuyeckoe 3ansiTHE 4
Tema 7.11 Conep:xanue y4eOHOro Mmarepuasa
Pemenue 3anau. OO6beMblI U MIOLIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPaIllCHUS
MHororpaHHUKH U Tea IIpakTHYecKoe 3aHsATHE 2
BpallleHUs
Pasnea 8. 14
IlepBooOpa3nas
byHknumn, ee OK 01, OK 02,
NpUMeHeHue OK 03, OK 04,
Tema 8.1 Conepxanue y4eOHOIro Marepuasia OK 05, OK 06,
ITepBooOpa3nas ¢(yHKUUH. | 3a7a4a O BOCCTAHOBJCHHHM 3aKOHA JBIDKCHHUS IO M3BECTHOW CKOpocTu. [loHsTHe OK 07
[IpaBua HaxXO0KJIeHUs | uHTerpupoBanus. O3HAKOMIICHHE C MOHATHEM HHTErpaja U MepBOOOpa3sHOM ams IK 2.1
epBOOOPa3HBIX ¢ynkuuu y=f(x). Pemenue 3amad Ha CBsA3b NMEepBOOOpa3HONM M ee MPOU3BOTHOM, 2
BBIUMCIICHHE TMepBOOOpa3HON nans gaHHoM QyHkumu. Tabmuma dopmyn ans
HaXO’KJEHUsl NepBOOOpa3HbIX. V3yueHue rmpaBuiia BBIYUCICHUS IEPBOOOpa3HOM
Tema 8.2 Coaepikanue yueOHOro MaTepuajia




[lmomane KpUBOJIMHEWHOM

3anaq1/1, MNPpUBOAAIINE K IMOHATHUIO OIPCACIICHHOI'O HMHTCTpala — O BbBIYUCICHUU

TpamneLunu. @opmyna | IUIOMAAN KPUBOJUMHEWHOW Tpameuud, o nepemeunieHnd Touyku. [loHsTue 2
Herorona — JleitOnuma omnpeneneHHoro uurerpaina. ['eomerpruueckuii M GU3NUECKUI CMBICI OTIPEICIICHHOTO
unrerpana. @opmyna Hetorona— Jleitoauma
Tema 8.3 Conepxxanue yueOHOro Marepuasa
Heonpenenennsiii u | [lonsTe HEONpeACIEHHOTO NHTErpasia
OIIPENIETICHHBIN UHTETPaIbI 2
Tewma 8.4 Conep:xxanue y4eOHOro MaTepuaja
[TonsiTue 00 | 'eoMeTpHUECKHiT CMBICI OTIPEICTICHHOTO HHTETpajia
OTIPENICTICHHOM WHTErpase 2
KaK IJI0LIAAN
KPUBOJIMHEWHOHW Tpanenun
Tema 8.5 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE
OnpeneneHHbI HHTETpaAll B | ['eOMeTpUYECKU CMBICHT  ompejeiaeHHoro uHTerpaia. @®opmymna Herlorona -
JKU3HU JletiOHuIA.
Pemenue 3amau Ha mpuMeHEHHE UHTETpalia JUIsl BBIYUCICHUS (GU3NYECKUX BETNYHH 4
15 @10 ()11 61 (S5 ¢
IIpakTnyeckoe 3ansAiTHE
Tewma 8.6 Conep:xanue y4e0OHOro MmaTepuaja
Pemenue 3ajpa4. | [TepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHusa neppoodpasubix. Ee npumenenue
IleppooOpasnas (yHkuuy, | [IpakTHYecKoe 3aHATHE 2
ee MpUMEHEHUe
Paznen 9. 18
Crenenn U KOPHH.
Crenennas pyHknus OK 01, OK 02,
Tema 9.1 Conepxxanue y4eOHOro Marepuasa OK 03, OK 04,
Crenennast  pyHKuus, ee | [TonsTHe KOpHs N-0if CTENeHH M3 AeiicTBHTENbHOro umcna. PyHKuH y = /X ux OK 05, OK 07
CBOHCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-Oi CTENEHH 4 1K 2.1

Tema 9.2

Conepxxanue y4eOHOro Marepuasa

IIpeobpazoBaHre HPPALMOHATIBHBIX BBIPaKEHHH




[TpeobpazoBanue
BBIPQXKCHUI C KOPHAMH N-
OH CTEeIeHU

Tema 9.3 Conepxxanue yueOHOro Marepuasa
Cpoiicta  crteneHu ¢ | [loHsiTHE CTENEHH ¢ JIIOOBIM pallMOHAILHBIM MoKa3areaeM. CTerneHHbie PyHKIIMU, HX
palMoHaIbHBIM U | CBOMCTBa U rpaduku
EHCTBUTEILHBIM 2
MOKa3aTeIsIMU
Tema 9.4 Conepxxanue y4eOHOro Marepuaja
Pemrenne PaBHOCHIIBHOCTB MppallMOHATIBHBIX YPABHEHUI U HEPABEHCTB. METOAbI NX PEIICHUS.
HppAIMOHATIBHBIX Pemenne nppanoHaNbHBIX YpaBHEHUN U HEPABEHCTB
YpaBHEHHI U HEPABEHCTB 6
Tema 9.5 Conep:xxanue y4yeOHOro marepuaJja
Crenenn u KopHH. | OnpeneneHue crerneHHol ¢yHkuuu. Mcmonb3oBaHHe ee CBOMCTB IpU pelIeHUU
Crenennas GyHKIMS ypaBHEHUI U HEPABEHCTB 2
IIpakTnyeckoe 3ansiTHE
Pazgen 10. 18
IHoka3aTenbHast
GyHkuus
Tema 10.1 Conep:xanue y4e0OHOro MmaTepuaJjia
[TokaszarenpHasg (yHkuus, | CTeneHb ¢ HPOM3BOJIBHBIM  JCHCTBHTENBHBIM  MMOKazareneM. OmnpenereHue
€e CBOMCTBA MOKa3aTelbHONH (PYHKIMU, €€ CBOICTBa U rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM
nokasarenbHON (QyHKUMU. PemieHue mokazareiabHbIX ypaBHEHUN (PYHKIMOHAIIBHO- OK 01, OK 02,
OK 03, OK 04,
rpadu4ecKuM METOI0M 6 ’
OK 05, OK 07
Tema 10.2 Conepxxanue yueOHOro Marepuasia K 2.1
Pemenne mnoxaszarenbHbIX | PenieHne mOKa3aTeNbHBIX ypaBHEHU METOJOM YpaBHHUBaHHS IOKaszaTesei,
YPaBHEHUH U HEPABEHCTB | METOJIOM BBEJCHHS HOBOW MEpPEeMEHHOH, (QYHKIMOHATBHO-TPaQUUECKUM METOA0M. 6
Pemrenne noka3aTenbHbIX HEPABEHCTB
IIpakTHYecKoe 3aHATHE
Tema 10.3 Coaepikanue yueOHOro MaTepuajia
Peurenne cucrem noka3aTeabHbIX YPaBHEHUI 4




CucreMnl TI0Ka3aTeIbHBIX

YpaBHEHUI
Tema 10.4 Conepxxanue yueOHOro Marepuasa
Pemenne 3a1a4. | PemreHne nNOKa3aTeNbHBIX YpPAaBHEHMM METOJIOM YpPaBHUBAaHHMs IIOKa3aTelew u 2
[TokasarenpHas GyHKIUS METOJIOM BBEJEHHUS HOBOM MEPEMEHHON. Penienre nokasarebHbIX HEPABEHCTB
IIpakTnueckoe 3ansTHE
Paznen 11. Jlorapudmsl. 26
Jlorapudpmuveckas
GyHkuus
Tema 11.1 Conepxanue yueOHOro Marepuasa
Jlorapudwm yucna. Jlorapudm uncna. JlecaTUUHBIN 1 HATYPATBHBIN JOTapU(PMBI, YACTIO €
Jecatnunsiil u 4
HaTypaJIbHbIN JIOTapu(MBI,
YHUCIIO €
Tema 11.2 Conep:xanue y4yeOHOro marepuaja
CpoiictBa  jorapu¢moB. | CpoiictBa jJorapudmoB. Onepariust JorapupMUpPOBaHUSI.
Onepauust 6 OK 01, OK 02,
norapu(pmMUpoOBaHUs OK 03, OK 04,
Tema 11.3 Conep:xanue y4e0OHOro MmaTepuaja OK 05, OK 07
Jlorapudmuueckas Jlorapudmudeckas GyHKIIUSA U €€ CBOMCTBA 4 IIK 2.1
¢byHKIMS, ee CBOICTBA
Tema 11.4 Conepxanue yueOHOro Marepuasia
Pemenne [Monsitue norapudmudeckoro ypaBHeHus. Omneparysi MOTCHIUPOBaHHS. Tpu
norapuQMIIecKux OCHOBHBIX METOJIa PEUICHUS JIOTAPU(PMUYCCKUX YpaBHEHHH: (PYHKIIMOHAIBHO- 4
YPaBHEHHH U HEPABEHCTB rpa¢uyeckuii, MeTOJi MOTEHIMPOBAHUS, METOJ| BBEICHUS HOBOW IEPEMEHHOM.
Jlorapugmuueckiue HepaBeHCTBA
Tema 11.5 Coaepikanue yueOHOro MaTepuajia
Cucremsl AJTOPUTM pellieHHs] CUCTEMbl ypaBHEHMH. PaBHOCHMIIBHOCTH JIOTapHU(PMUUYECKUX 2
norapu(pMUIECKUX YpaBHEHUH U HEPABEHCTB
yYpaBHEHUH
Tema 11.6 Pemenue ynpakHeHni Ha Npo¢ecCHOHAIBHO-OPHEHTHPOBAHHOE CO/lePKAHHe




Jlorapudmsl B npuposae u | [Ipumenenue norapudma. Jlorapupmuueckas crnupanb B mpupoge. Ee
TEXHUKE MaTeMaTU4YeCKHUEe CBOWCTBA 4
IIpakTHyeckoe 3aHsATHE
Tema 11.7 Coaep:kanue yueOHOro MaTepuajia
Pemenue 3aja4. | Jlorapudmudeckas ¢pynkius. Pemenne nmpocTelmmx JIorapuMHUECKIX YpaBHEHHHA
Jlorapudmer. IIpakTHYeckoe 3aHATHE 2
Jlorapudmuueckas
byHKIHA
Paznen 12. 6
MHoxkecTBa.  JIEeMEHTBI
Teopuu rpados
Tema 12.1 Conepxanue yueOHOro Marepuasa OK 01, OK 02,
MHoxecTBa [Tonsitue MmHO)kecTBa. [logMHOXkecTBO. Oniepanuy ¢ MHOKECTBAMH 2 OK 03, OK 04,
Tema 12.2 Peunienne ynpakHeHuii Ha MPodeccHOHAILHO-0PHEHTHPOBAHHOE COAePKAHME OK 05, OK 07
Onepaunu ¢ MHOXecTBaMH | Oriepaniy ¢ MHOKECTBaMHU. PellieHne MpUKIIaIHbIX 3319 2 IK 2.1
IIpakTnyeckoe 3ansiTHE
Tema 12.3 Conep:xanue y4e0OHOro MmaTepuaja
I'padpsr. [Tonsartue rpada. CBs3HbIi rpad, AepeBo, IUKI I'pad HA MIIOCKOCTH.
Pemenne 3amau. Omnepanun ¢ MHOXKecTBaMU. ONICaHNE peasbHBIX CUTYalui ¢ TIOMOIIBIO MHOKECTB. 2
MmuosxectBa, I'padsl u ux | [pumenenue rpadoB K pelIeHUo 3a1ad.
[IPUMCHCHHUC. IIpakTHyeckas padora
Pasznen 13. Di1eMeHTHI 10
KOMOUHATOPHUKH,
CTAaTHCTHKHU U TEOPHHU OK 01, 0K 02,
BepOSITHOCTEI OK 03, OK 04,
Tema 13.1 Coaepikanue yueOHOro MaTepuajia OK 05, OK 07
OCHOBHBIE TIOHATHS IlepecTaHOBKH, pa3MeIIECHUs, COUETAHMSL. HK2.1
KOMOHMHATOPHKH 2
Tema 13.2 Coaepikanue yueOHOro MaTepuajia




CoObiTHE, BEpOSATHOCTH

CoBMeCTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHH.

coObiTus. CroxxeHue u VYcrnoBHas BEpOSTHOCTh. 3aBUCHMBIE W HE3aBUCHUMBbIE COObITHA. Teopembl o 2

YMHO’KEHHUE BEPOSATHOCTEH | BEPOSITHOCTH IPOU3BEIACHUS COOBITHIA.

Tema 13.3 Pemenue ynpasxxnennii Ha npogeccHOHAIbHO-OPHMEHTHPOBAHHOE CO/IepKaAHMe

BepostHocTh B | OTHOCUTENBbHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE

npoheccHOHaTBHBIX onpezeneHue BeposTHoCcTU. O1ieHKa BEpOSTHOCTH COOBITUS 2

3ajayax IIpakTnueckoe 3ansTHE

Tema 13.4 Conepxxanue yueOHOro Marepuaja

JluckpeTtHas ciaydaiHas Bunel cnyyaitnsix BennunH. OnpeaeneHue TMCKPEeTHON CiTydailHON BEIMYHHBI.

BEJIMYMHA, 3aKOH €€ 3aKOH pacnpeeneHus JUCKPETHOU ciydalilHOW Benn4yuHbl. Ee uncnoBbie

pacnpeneneHusl. XapaKTEPUCTHUKH. 2

3ajaun MaTeMaTH4eCKOU Bapunaumonnsiii  psa. [loamron wacror u  rucrorpamma. CTaTUCTHYECKHE

CTaTUCTHUKH. XapaKTEePUCTUKH psiJia HAOII01aeMbIX JaHHBIX

Tema 13.5 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COJePKAHME

CocraBnenue Tabmu W | [lepBuuHast 0OpabOTKa CTATUCTHYECKUX JaHHBIX. [ paduueckoe uxX MpecTaBIeHHUE. 2

Jyarpamm Ha IpaKkTHUKe HaxoxaeHnue cpelHuX XapakKTepUCTHK, HAOII0AaeMbIX JaHHBIX
IIpakTHyeckoe 3ansAiTHE

Pa3nen 14. YpaBHeHnusi u 26

HEPaBEHCTBA

Tema 14.1 Conep:xaHue y4e0OHOro MmaTepuaja

PaBHOCMIIBHOCTB PaBHOCUIBHOCTE ypaBHEHMI M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI OK 01. OK 02

YPaBHEHHMH M HEPABEHCTB. | paBHOCUJIBHBIX [IEPEX0/AaX B YpaBHEHHSIX U HepaBeHCTBaX. OOLIMe METOAbI pEeLICHHS OK 0 3’ OK 0 4’

OO1mue MeTobl pELIEHNsT | YpaBHEHUI: TEpPexoJ OT paBeHCTBA (QYHKIMH K PaBEHCTBY apryMEHTOB IS 6 OK 05’ OK 0 6,
MOHOTOHHBIX (DYHKIIMH, METOJT pa30kKeHUs1 HA MHOXKHUTEIH, METO/1 BBEJCHUS HOBOM OI,< 07 ’
nepeMeHHOH, (PyHKIMOHAIBHO-TpadUIeCKUuil METOT K 2.1

Tema 14.2 Coaepikanue yueOHOro MaTepuajia

I'padpuueckuit MeTo | OOmMe MeTo/1bl pelIeHUs HEpaBEeHCTB: MePeX0]l OT CPABHEHUS 3HAYCHUN (QYHKIMH K

pelieHus YPaBHEHHUH, | CPAaBHEHHIO 3HAYEHUI apryMEHTOB /151 MOHOTOHHBIX ()YHKLIUH, METO/I HHTEPBAJIOB,

HEPABEHCTB ¢byHKUMOHATBHO-Tpaduueckuii Meto1. I'paduueckuii MeTo1 perieHus: ypaBHEHUH U 4

HCEpPAaBCHCTB




Tema 14.3
YpaBHEHHs U HEPABEHCTBA

Conepxxanue yueOHOro Marepuasa

Omnpenenenne Mmonyns. Packpeitue Moayns mno onpeneneHuto. IIpocreiimme

C MOZYJIEM YPaBHEHUS M HEPABEHCTBA ¢ MoaylsieM. IIpumenenne paBHOCUIIBHBIX IEPEXOI0B B
OIIPENIEIICHHBIX TUIIAX YPAaBHEHUU M HEPABEHCTB C MOJYJIEM 4

Tema 14.4 Conepxxanue yueOHOro Marepuasa

VYpaBHEHUs ¥ HEPABEHCTBA | 3HAKOMCTBO C mapamerpoM. [Ipocreiiime ypaBHEHHs U HEPABEHCTBA C TTAPAMETPOM 6

C mapamMeTpaMu

Tema 14.5 Pemenue ynpakHeHnid Ha npogecCHOHAIBHO-OPHEHTHPOBAHHOE CO/iePKAHME

CocraBiienne M penieHHe | PemeHne TEKCTOBBIX 331a4 MPOPECCHOHATBHOTO COICPIKaAHHSI

pOdecCHOHATBHEIX 3a1a4 | TIpaKTHUecKHe 3aHSITHSI 4

C IOMOIIBIO YPABHEHUN

Tema 14.6 Conep:xxanue yueOHOro marepuaja

Pemrenne 3amad. | OOmire MEeTOo/bl pelleHrs YpaBHEHUN. YpaBHEHUS U HEPaBEHCTBA C MOJYJIEM U C

VYpaBHEHUs U HEPABEHCTBA | MapaMeTpaMu 2
IIpakTnyeckoe 3ansAiTHE

WuauByyanbHbIi IPOEKT Coaep:kaHue y4eOHOT0 MaTepHajia -
3aimuTa MHAUBUYaIbHOTO MIPOEKTa

KouncyabTanust 2

IIpome:kyTounas arrecrauus: Apyras ¢gopma kouTpoJs (1 cemectp)

IK3aMeH (2 cemecTp) 6

Bcero: 286




3. YCJIOBUSI PEAJIM3ALIMYA IPOTPAMMBbI OBLLIEOBPA30OBATEJILHOM
YYEBHO JUCLUILTUHBI

3.1. Jlng peaqu3auMud HNpPorpaMMbl 001e00pa30BaTeJbHONH Y4eOHOH JUCHHUILIMHBI
NpeayCMOTPEeHBbI cJIeAyIolIue crielialbHble TOMeLeH s :

Kabuner maTemaTuku, OCHAIIEHHBI 00OpyJOBaHMEM M TEXHUYECKUMM CpEACTBAMMU
oOyueHus:

PaGoune Mmecta mpemosgaBaTens M OOydaromuxcsi: JOCKa MejoBas — | mT., cTOJ
y4eHU4ecKui — 18 mrT., cTyn yueHndeckuit — 36 wr., ctoa — 1 mwr., ety — 1 wmrT.

KommnekT yue6HO-MeToAMUECKO TOKYMEHTAINH, pa3JaTOYHbIi MaTepHrall, HOpMAaTHBHO-
CIpaBOYHas JIUTEpaTypa

Texnuueckue cpeacTsa 00ydeHus: MyIbTUMeINHOE 00opyioBaHuE (HOYTOYK, SKpaH Ha
IITATUBE, TIPOCKTOP)

3.2. UudopmanuonHoe odecneyeHre peaau3auuu NporpaMmbl

Cnncok 0CHOBHO# JIMTEPaTyphl

1 | baBpun, . 1. Maremaruka A TEXHUYECKUX KOJIJIEIKEH U TEXHUKYMOB : yYEOHUK U
MPAKTUKYM JUTsl cpeiHero mpodeccruonanpHoro oopasosanus / Y. U. baspun. — 2-e m31.,
ucrtp. u 1on. — Mocksa : U3narensctBo FOpaiit, 2023. — 397 c. — (IlpodeccnonansHoe
ob6pazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anexTpoHHbI# // OOpa3oBarenpHas
mwiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/512900

2 | Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYeCKOTO aHajau3a, reomeTpus. AnreOpa u
Hayayia Maremarndeckoro ananusa 10-11ki [Tekcr]: yueOHUK: 6a30BBINA M YTIyOJICHHBIN
ypoBan / II.A.AmumoB, FO.M.Konsarun, M.B.TkaueBa u ap.- 12-e uza, crep.- M.:
[Ipocsenienue, 2024.- 463c.

3 | Maremaruka: anre6pa u Hadajga MareMaTH4YeCKOro aHaiu3a, reomerpus. ['eomerpus 10-
11k [Teker]: yaeOnuk: 6a30Bbiii U yrayonaenusiit yposau / JI.C.Atanacsn, B.®.byry30B,
C.b.KagomnieB u ap.- 11-e u3n, crep.- M.: IlpocBemenue, 2023.- 287c.

4 | boromonoB, H. B. Marematuka : y4eOHHMK I CpeaHero MpohecCuOHAIBHOTO
ob6pazoBanus / H. B. boromosnos, I1. 1. Camoiinenko. — 5-e¢ u3zm., nmepepad. u jgom. —
Mocksa : U3narensctBo HOpaiit, 2023. — 401 c¢. — (IIpodeccuonansHoe oOpa3oBaHue).
— ISBN 978-5-534-07878-7. — Texkcr : anexkrponHsiid / OOpazoBarenbHas mmiaTdgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565




4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJIBLHON YYEFHOM TUCITATLIAHBI

KOHTpOJIb H OLE€HKa paCKpbIBAKOTCA 4YE€PE3 AUCHUIUIMHAPHBIC pPE3YJbTaTbl, YCBOCHHBIC 3HAHUA H

npuoOpeTeHHbIe  OOY4YalOIIMMHUCS ~ yMEHWsI, HampaBlicHHble Ha  (QOpMUpOBaHHE OOIMX U
mpodecCHOHANBHBIX KOMITETEHIIUH.
Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBIX
KOMIIeTeHIUs MeponpHUsSTUSA
OK 01. Beibupats criocoOb1 P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
peleHus 3aaad 1.6 VYerHbll onpoc
npodeccHORANBHOI 12’ é, Temu1 2.1,2.2,2.3,2.4,2.51-o/c, VHMBHIyaTbHas
NEeSITETHHOCTH P 3, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 CaMOCTOSITeIbHAs
NPUMEHHTENBHO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | PadoTa
K pa3JIMYHbIM KOHTEKCTaM 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenne
P35, Temsr 5.1,5.2 pe3ynbTaTOB
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, IIPaKTUIECKUAX
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, pabor

6.11

3ammTa pedeparon

7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,

P7,Temn 7.1,7.2,7.3,7.4, 7.5, IIpoBepounast

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, pabora

7.11,7.12, 7.13, 7.14, 7.15, 7.16, BeimonHeHne

7.17 DK3aMEHALMOHHBIX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5,8.6 | 3amaHuii

P9, Temr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Tems 11.1, 11.2, 11.3 I1-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, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Mcnons30Barh P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHbIi onpoc
TIOWCKa, AHATH3a 1 P2, Temr12.1,2.2,2.3,2.4,2.5I1-0/c, VHauBHyatbHas
MHTEPIIPETALIU 1232’ Temst 3.1, 3.2, 3.3 T-o/c, 3.4 CaMOCTOSITENbHAS
undopMmaMH 1 P 4, Temsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Pa00Ta
UH(pOpPMalMOHHBIE 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 IIpencrasnenue
TEXHOJIOTUH JUIS P 5, Tems! 5.1, 5.2 pE3yJabTaTOB
BBITNIOJIHCHUS 3a1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUICCKHUX
npo(heCcCHOHATEHOM 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, | pabot
JCATEIbHOCTH 6.11 3amura pedeparon

P 7, Temst 7.1,7.2,7.3,7.4,7.5, IIpoBepounas

pabota




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, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
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, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

Brinosanenue
3K3aMEHAIIMOHHBIX
3aJaHui

OK 03. [TnanupoBats u
peann30BhIBATh COOCTBEHHOE

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,
1.6
P2, Temni 2.1,2.2,2.3,2.4,2.5 TI-o/c,

TectupoBanue
VYerHbIM onpoc

npodeccCHoHaIBHOE U NunuBuayanpHas
JTUYHOCTHOE Pa3BUTHE, 1232 Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSITeTbHAS
MPeANPHHIMATENBCKYIO P4 Tewn 4.1,4.2, 43, 44, 4.5, 4.6, | Padora
JEATEILHOCTD B 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
npodeccnonanbHo cdepe, P 5, Temst 5.1, 5.2 pe3yIIbTaTOB
HCIOJIb30BaTh 3HAHUS 11O P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, MPAKTUIECKUX
TIPaBoOBOM 1 (pHHAHCOBOM 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, | paboT
I'PaMOTHOCTH B Pa3INYHbBIX 6.11 3amura peq)epaTOB
YKU3HEHHBIX CUTYaIIHIX P 7, Temst 7.1,7.2,7.3,7.4,7.5, [TpoBepounas

7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, pabora

7.11,7.12,7.13,7.14, 7.15, 7.16, Breinosnenue

7.17 3K3aMEHAILIUOHHBIX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | 3amanuii

P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

P 12, 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
OK 04. DddexTrBHO P1,Temal.1,1.2,1.311-0/c, 1.4, 1.5, | TectupoBanue
B3aHMO/JICMCTBOBATh U 1.6 YcTHBIN Onpoc
paboTarh B KOJJIEKTHBE U 12) é’ Temp12.1,2.2,2.3,2.4,2.5II-o/c, WHauBuyanbHas
HOMAE P3, Temst 3.1,32,33 [lofc, 3.4 | 00 OMEIPH

P 4, Temsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padora

4.7 TI-o0/c, 4.8, 4.9, 4.10, 4.11 Ilpencrapienue

P35, Temnr 5.1,5.2 pe3yJabTaToOB

MPaKTUYECKUX

pabot




P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,

3amura pedepaTon

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, [TpoBepouHnas

6.11 paborta

P7, 6Tems 7.1,7.2,7.3,7.4,7.5, Brinonnenue

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, SK3aMEHAIlHOHHBIX

7.11,7.12,7.13,7.14,7.15, 7.16, 3alaHui

7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
YCTHYIO U IUCbMEHHYIO 1.6 YcTHBIN onpoc
KOMMYHHKAIIHIO Ha P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, W MBU Ty aTbHAS
TOCY/IaPCTBCHHOM SI3BIKE 1232 Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSTEIbHAS
Pocciickoit Denepatnnt ¢ | p 4 Ty 41,42, 43, 44, 4.5, 4.6, | Pa0OTa
y4ETOM OCOOEHHOCTEH 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [TpencraBnenne
COIIMAJIBHOTO ¥ KYJIBTYPHOTO | P 5 Temsl 5.1, 5.2 pe3yJIbTaTOB
KOHTCKCTaA P1,Temal.1, 1.2, 1.31I-0/c, 1.4,1.5, | OpakKTUIECKUX

1.6 pador

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-o/c, BamuTa pedeparton

2.6 [IpoBepounas

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

P 4 Tewmn 4.1, 4.2, 43, 4.4, 45, 4.6, | PA0°T

4.7Tl-o/c, 4.8, 4.9, 4.10, 4.11 Brmo:menye

P 5, Temsr 5.1, 5.2 AK3aMEHALMOHHBIX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 3a1aHuH

6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7,Temsr 7.1,7.2,7.3,7.4, 7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
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, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temsl 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

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 I1-o0/c, 14.6

OK 06. ITposBisTH P1,Temal.1,1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
rpa)x<JaHCKoO- 1.6 YcTHBIN onpoc
HAaTPHOTHYECKYIO MTO3UIIHIO, P 6, Temp1 6.1, 6.2, 6.3, 6.4, 6.5, WHauBuyaibHas
JI€EMOHCTPHPOBATH 6.6,6.711-0/c, 6.8, 6.9, 6.10TI-0/C, | cavocrosrenshas
OCO3HAHHOE TIOBEICHHE Ha 6.11 pabota
OCHOBE TPaIUIHOHHBIX P 7, Temer 7.1,7.2,7.3, 74,75, [Ipencrasnenne
POCCHECKIX JIyXOBHO- 7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, PE3YNBTATOB
HPABCTBEHHBIX IICHHOCTECH, B 7.11,7.12,7.13,7.14, 7.15, 1.16, MPAKTHICCKHX
TOM YHCJIC C y4ETOM 717 pabor
rapMOHM3AIIH P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa pedepaton
MEKHAIHOHATBHBIX I P 14, Temsr 14.1, 14.2, 14.3, 14 .4, TpoBepounas
MEKPETUIHO3HbIX 14.5 II-o/c, 14.6 paboTa
OTHOIIICHU, TPUMEHSITh Brimonnenue
CTaHJIaPThI AK3aMEHALMOHHBIX
AHTHUKOPPYIITHOHHOTO 3alaHHH
MMOBEICHUS
OK 07. ConeiicTBOBaTH P1,Tema 1.1, 1.2, 1.311-0/c, 1.4, 1.5, | TectupoBanue
COXPaHCHHIO OKPYKaIOIICH 1.6 YCTHBIN ompoc
CPEJIBI, PECYPCOCOEPEKEHHMIO, 12) é’ Tembr2.1,2.2,2.3,2.4,2.5II-0/c, UnauBumyansHas
MPUMEHSTH 3HAHHUS 00 P 3, Temst 3.1, 3.2, 3.3 [-olc, 3.4 CaMOCTOSITEIbHAS
M3MCHCHHUH IjiMaTa, P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | PaboTa
MIPUHIIUTIBI OEPEIKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [TpencrasieHue
MIPOU3BOJICTBA, YPPEKTHBHO P 5, Tems 5.1, 5.2 pe3ysIbTaToOB
JIefiCTBOBATD B P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, TPAKTHYECKHX
4pe3BBIYANHBIX CHTYALHX 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 [T-o/c, | pador

6.11 3amuta pedepaTon

P7, Temsr 7.1,7.2,7.3,7.4,7.5, [TpoBepouHnas

7.6,7.7 1-0/c,7.8,7.9, 7.10 T-o/c, pabora

7.11,7.12,7.13,7.14,7.15, 7.16, Beimonnenue

7.17 AK3aMEHaAIMOHHBIX

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | 3amaHui

P9, Temsr 9.1, 9.2, 9.3,9.49.5




P 10, Temsr 10.1, 10.2, 10.3, 10.4

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, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

[IK 2.1. IInanupoBats u
OpraHu30BBIBATH
MaTepHaAIbHO-TEXHUIECKOEe
obecrieueHue mnpoiecca
TEXHUYECKOTO
00CIyKMBaHUS U PEMOHTA
aBTOTPAHCIIOPTHBIX CPECTB
Y MX KOMITOHCHTOB.

P 13. Temsr 13.3-13.5,
P 14. Temsr 14.5, 14.6
P 4. Temsr 4.7-4.11

P 6. Temsr 6.10, 6.11
P 8. Temrr 8.5, 8.6

NunuBunyanbHas
CaMOCTOSsITENIbHAS
paborta
IIpencraBnenue
pe3yabTaToB
MPaKTUYECKUX
pabot
IIpoBepounas
paborta




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OFPA3BOBAHUSA
POCCHMICKOW ®EJIEPAIIMA
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIO’KETHOE
OBPA3OBATEJIbBHOE YUPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
«CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI AKAJIEMHUST»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

DoH/ OLICHOYHBIX CPEACTB

JUTSL TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOUHON aTTeCTallun
o0pa3oBaTeabHON MPOrpaMMBbl

1o 0011e00pa3oBaTeIbHON YICOHOW TUCITUTIIINHE
MaremaTuka

s cnenanbHOCTH 23.02.07 Texuunueckoe 00cay:;KMBAHUE U PEMOHT
aBTOTPAHCHOPTHBIX CPEJCTB

dbopMa npoBeieHNs OLIEHOYHOU MTPOLIETYPHI

IK3aMCH

r.Uepkecck, 2025roz



@OH OLICHOYHBIX CPEICTB

I.OBILIEE ITOJIOXKEHUE

(®OC) npenHazHaueH Mg KOHTPOJS U OLEHKH

00pa3oBaTeNbHBIX AOCTHKEHHH 00Yy4aroNXCs, OCBOMBIIHX MPOrpaMMy 00I111e00pa3oBaTeIbHOM
y4eOHOH TUCIUITIHNHBI «MaTemMaTrukay.

@®OC BKIIOYACT KOHTPOJIbHBIC MATEPUANIbl JJIS TPOBEICHUS TEKYLIETO KOHTPOJIS |
IPOMEXYTOYHO aTTecTanuu B GopMe dK3amena.

®OC paszpabotan B cooTBeTCTBUH ¢ DenepantbHBIM roCyIapcTBEHHBIM 00pa30BaTeIbHBIM
CTaH/JapTOM CpeIHero oOmiero obpa3oBaHHs W pabodeid mporpaMmoil o0meoOpa3zoBaTeIbHON
y4eOHOH IUCHUITIHHBI «MareMaTuka.

ILPE3YJILTATHI OCBOEHMS JUCHOUIIJINHBI, MOIJIEXAIIEN ITPOBEPKE.

Oo0mue
KOMIIETeHI{UU

I[lnanupyemblie pe3yjbTaThbl 00yUeHUsI

IToxa3zarenn

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OIICHKH

OK

OK 01 Bri6upath
CIOCOOBI PELICHUS
3a1a4
podeccrnoHalIbHO
11 NEATENBHOCTH
[IPUMEHUTEIBEHO

K pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYAY,
0CO3HaHHE [IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
- TOTOBHOCTH K aKTUBHOM
eI TEILHOCTH
TEXHOJIOTHISCKOM 1
COLIMAIbHOMN
HaMpaBJIECHHOCTH,
CIIOCOOHOCTH
WHUIUUPOBATD,
[JIAaHUPOBATh U
CaMOCTOSITEIIFHO
BBITOJIHSTH TAKYIO

eI TeILHOCTD;

- UHTEPEC K pa3InYHbIM
chepam

PO eCCUOHAITBHOU
IesITeILHOCTH,
OBnaneHue
YHUBEPCAIbHBIMU
y4eOHBIMU
[M03HABATEILHBIMHU

e CTBUSIMHU:

a) 0a30BBIC JIOTHYECKHUE
elCTBUS:

- CAaMOCTOSTEILHO
(dbopmynupoBaTh U
AKTYyaJIU3UpPOBATH
po0ieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTAHABIIMBATh
CYILLIECTBEHHBIN IPU3HAK

- BJIQJIETh METOJIAMH
TOKa3aTebCTB,
QITOPUTMAaMH PEIICHUS
3a1a4; yMEHHE
dbopMynupoBaTh
OTIpe/IeIIeHNs, aKCHOMBI
TEOPEMBI, IPUMEHSTDH UX,
[IPOBOAMTD JTOKA3aTEJIbHbIE
[pacCyXJCHHUS B X0JIe
pelieHus 3a/1ay;

- YMETb OIEPUPOBAThH
MOHSTUSIMU: CTETICHb
uKcla, JorapudM uca;
YMEHHE BBITIOJIHATH
BBIUMCIICHUE 3HAUCHUN 1
npeoOpazoBaHus
BBIPAXKEHUI CO CTETIEHSAMU
1 jorapupmMamu,
npeoOpazoBaHus IPOOHO-
parroHaIbHBIX
BBIPAYKCHMUI;

- YMETh ONEPUPOBATH
MOHSITUSIMHU:
parroHaIbHbIE,
UppalMoHaNIbHBIE,
MoKazaTeabHbIE,
CTCTICHHBIE,
norapudmmueckue,
TPUTOHOMETPHUECKUE
YpaBHEHUS U HEPABEHCTBA,
X CUCTEMBI,

- KapTOYKH-3aJaHUS;

- CAMOCTOATCJIbHaA

pabora;
- TECTOBBIC OIPOCHI;

- IPOBEPOYHAS

pabora;

- peeparsr;

- OK3aMCHAIIlHOHHbIC

BOIIPOCHI.

Ouyenka:

- pe3yIbTaTUBHOCTH
paboThI
00yuJarorerocs npu
BBITIOJTHCHUH
3a7aHil Ha y4eOHBIX
BaHATHSAX,
CaMOCTOSITEIIbHBIX U
POBEPOYHBIX
paboTax;

- pe3ynbTaTa
[OJITOTOBKH K
DK3aMEHY.




I OCHOBAHUS JJIA
CpaBHEHUS,
Kiaccu(uKaum 1
0000IIEeHMS;

- OIPEACTIATH LIEn

eI TeTbHOCTH, 33]1aBaTh

rapameTpbl 1 KpUTEPUH UX

TOCTHKECHHS;

- BBISIBIIATD
3aKOHOMEPHOCTH U
[MPOTUBOPEYNS B
[paccMaTpuBAEMBIX
SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B
e TEIbHOCTD, OLICHUBATh

COOTBETCTBUE PE3YIbTATOB

[1eJIsIM, OI[CHUBATh PUCKH
OCJIeICTBUHI

eI TETbHOCTH;

- pa3BUBaTh KPeaTUBHOE
MBIIILJICHHE TIPU PEIIeHUN
PKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC
1CCIIeIOBATENIbCKHE
ENCTBUA:

- BJIaJICTh HABBIKAMHU
yaeOHO-
MCCIIEZIOBATENLCKON 1
POEKTHOM J1eATEIbHOCTH,
HABBIKAMU Pa3peIIeHHs
npo0em;

- BBISIBJIATH IPUYUHHO-
CJIEICTBEHHBIE CBSI3U U
AKTyalu3UpOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€
peleHus, HaX0AUTh
QpTyMEHTHI JIJIs
TOKa3aTeNbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU
pelIeHNUS;

- aHaTTU3UPOBAThH
[OJTy4E€HHBIE B X0JIe
[pelIeHUs 3a/1a91
[PE3YNbTAThI, KPUTHIECKHI

- YMETh OTIEPHPOBATH
MOHATUSAMU: (PYHKIIHSA,
HenpepbIBHAs (PyHKINA,
IPOM3BOIHAS,
nepBooOpasHasi,
OIIPEIEICHHBIN UHTETPA;
YMETh HaXOJIUTh
IPOM3BOJIHBIC
DIIEMEHTAPHBIX (YHKITUH,
WCTIOJIB3YS CIIPAaBOYHBIC
MaTepHAaIIbI; UCCIIET0BATh
B IIPOCTEHUIINX CIIydasx
GyHKIIUY Ha
MOHOTOHHOCTH, HAXOJIUTh
HauOOJIbIINE U
HaMMEHBIIINE 3HAYCHUS
(byHKIMI; CTPOUTD
rpauKy MHOTOUYJIEHOB C
WCIIOJIb30BaHUEM alllapaTal
MaTeMaTH4ECKOTO
aHaIN3a; IPUMEHSTh
[IPOM3BOIHYIO IIPU
[pelIeHUH 3aa4 Ha
NIBIDKEHUE; pellaTh
[IPAaKTUKO-
OpUEHTHPOBaHHbIE 331241
Ha HanOoJbIINE U
HalMEHBIINE 3HAYEHUs, Ha
HaXO0KJEHUE IIyTH,
CKOPOCTHU U YCKOPEHHS;

- YMETh ONIEPUPOBATH
OHATUSIMHU:
paunoHaigbHas QyHKIMS,
nokaszarenabHas QyHKLUA,
cTerneHHast pyHKIus,
morapupmuyecKas
byHKIHS,
TPUTOHOMETPHUUYECKHE
(byHKIIMN, 0OpaTHBIE
(GyHKIIUHM; YMEHHUE CTPOUTD
rpaduKu U3y4eHHBIX
(byHKIIUH, UCTIONB30BATh
rpaduKy Ipu U3y4eHUU
[POILIECCOB U
3aBHCHUMOCTEH, Tpu




OLICHHUBATHh UX
TOCTOBEPHOCTD,
[IPOTHO3UPOBATH
M3MCHCHHUC B HOBBIX
YCIIOBHUSX;

- YMETh MIEPEHOCHUTH 3HAHUS
B [T03HABATCIIBHYIO U
MPaKTUIECKYIO 00JIACTH
KHU3HCACATCIIbHOCTH,

- YMETh UHTETPUPOBATH
BHAHUS U3 pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BbIZIBUT'aTh HOBBIC U]JICHU,
HpeI[J'IaFaTB OpI/IFI/IHaJIBHBIC
IO AXO0Abl 1 pemeHm{;

M CIIOCOOHOCTh UX
HCIIOJIE30BAHMS B
M03HABATEILHON 1
COIMAJIBHOW MPAKTUKE

peleHny 3a1a49 U3 APYrux
y4eOHBIX MPEMETOB U
3a71a4 U3 peajJbHOU KU3HU;
BBIpAXXaTh (OpMyJIaMu
3aBHCHMOCTH MEXKIY
BEIIMYMHAMU;

- YMETh pelIaTh TeKCTOBBIC
3a/1a4M pa3HbIX TUIIOB (B
TOM YHCJIE Ha TIPOLICHTHI,
TOJIM ¥ 9acTH, Ha
BUKEHUE, padoTy,
CTOMMOCTB TOBapOB H
YCITyT, HAJIOTH, 3a/1a41 U3
00J1aCTH yIIpaBICHUS
ITMYHBIMA ¥ CEMEHHBIMH
(¢buHaHCaMM); COCTABIISTh
BHIPAKCHUSI, YDaBHEHHUS,
HEpaBEHCTBA U MX
CHCTEMBI T10 YCIOBHIO
3aJa4u, UCCIIE0BATh
MOJIy4€HHOE PEIIeHUE U
OIICHUBATh
MpaBI0TI0I00HOCTh
[pe3YNIbTaTOB;

- YMETb OIEPUPOBATH
MOHITUSIMU: CPEIHEE
apruMeTUIECKOEe,
MearaHa, Hauoosbllee 1
HauMEHbIIIee 3HAYCHUS,
pa3Max, Jucrepcus,
CTaH/IAPTHOE OTKJIIOHEHHE
YICIIOBOTO HA0OPa; YMETh
M3BJICKATD,
WHTEPIPETUPOBATH
nHpopMaIio,
[PE/ICTABICHHYIO B
TabaMIax, Ha TuarpaMMax,
rpadukax, OTpa’karollyro
CBOICTBa pealbHbIX
[IPOLIECCOB U SIBJICHUIA;
[PECTABIIATh
MH(POPMALIUIO C TIOMOIIIBIO
TaOJIHI U JHarpamm;
HCCIIeI0BaTh
CTaTUCTHUYECKUE TAaHHbIC, B




TOM UYHCJIE C IPUMEHEHUEM
rpaguuecKkux MEeTOI0B U
DIIEKTPOHHBIX CPE/ICTB;

- YMETbH OIIEPUPOBATH
MOHATUSAMH: CIIydalHbIN
OIIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD
CIIy9aiiHOTO COOBITHS,
YMEHUE BBIYUCIISATD
BEPOSITHOCTD C
MCII0JIb30BAHUEM
rpaduIecKuX METOJIOB;
PUMEHSTH (POPMYIIBI
CJIOYKEHHS] 1 YMHOXKEHUS
BEPOSITHOCTEM,
KOMOMHATOPHbIE (PaKThl U
(bopMyITBI IPU PEIICHUHN
3a/1a4; OLIEHUBATh
BEPOSITHOCTH PEaIbHBIX
COOBITHIA; 3HAKOMCTBO CO
CIIy4ailHbIMU BEJIMYUHAMM;
YMEHHE MPUBOIUTD
[IPUMEPHI TPOSIBICHUS
3aKoHa OOJIBIINX YHCEN B
[PUPOIHBIX U
0OIIIECTBEHHBIX SIBICHUSX;
- YMETb OIEPUPOBATH
MOHITUSIMU: TOUKA,
npsiMasi, MI0CKOCTb,
POCTPAHCTBO,
IBYTPaHHBIN yro,
CKpEIlMBaIOIINecs
psiMble, TapalieIbHOCTh
U TIEPIICHIUKYISIPHOCTh
MPSIMBIX U TJIOCKOCTEH,
YTOJ1 MEXIY MPSMBIMH,
YTOJI MEXAY IPSAMOMN U
MJIOCKOCTBIO, YTOJI MEKLY
[JIOCKOCTSIMU, PACCTOSIHHE
OT TOYKH JI0 IIOCKOCTH,
[PaccTOsSIHUE MEX LY
NPSMBIMU, PACCTOSIHUE
MEX 1y TNIOCKOCTSIMY;
YMEHHE HUCII0JIb30BaTh MIPU
pelIeHnH 3a1a4




N3y4CHHBIE (PAKTHI U
TEOPEMBbI TNITAHUMETPHUU;
YMEHHE OIEHUBATh
pazMepbl 00BEKTOB
OKPY)KAOIIIET0 MHPA;

- YMETh OIIEPUPOBATH
MOHSITHSIMH:
MHOTOTPaHHUK, CCUCHUE
MHOTOTpaHHHKA, KYO,
napaJuIeNIeuIe]1, Ipu3ma,
nupamua, hpurypa u
MMOBEPXHOCTh BPAIICHUS,
[WIAH]IP, KOHYC, TIap,
cdepa, ceueHus Gurypsl
BpAIIlCHUS, TUIOCKOCTb,
Kacaromrasicsi chepsl,
[TWTHH]IPA, KOHYCA,
TTOMIA/Ib TTOBEPXHOCTH
MU PAMH/IBI, TTPU3MBI,
KOHYCa, IIMINHIPA,
rI01aas cheprl, 00beM
KyOa, MPSIMOYTOJILHOTO
napasuiesenunena,
MUPAMU/IBL, TPU3MBIL,
UIMH]IpA, KOHYCa, 111apa;
YMEHHE U300paXkaTh
MHOTOTPaHHUKHU 1
MOBEPXHOCTHU BpallleHus,
X CEYCHUSI OT PYKH, C
MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
PIIEKTPOHHBIX CPE/ICTB;
YMEHHE Pacrlo3HaBaTh
CUMMETPHIO B
[POCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHbBIE
MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH
MOHITUSIMU: IBIKEHUE B
MPOCTPAHCTBE, MOI00HbBIE
(GuUryphl B IpoCTpaHCTBE;
MCII0JIb30BaTh OTHOIIICHUE
rIoIIaIel MOBEPXHOCTEH
1 00BHEMOB O TI00HBIX




¢buryp npu pereHun
3a/1ay;

- YMETb BBIYUCIATH
reoOMETPUUECKUE
BEJIMYUHBI (JJTMHA, YTOJ,
[LIOIIA1b, 00BEM,
101114 1b TIOBEPXHOCTH),
MCIIOJIb3YSI U3YUCHHBIC
(bOopMyIBl U METOJIBI,

- YMETh ONIEPUPOBATH
MOHSATUSIMU:
MPSIMOYTOJIbHASI CUCTEMA
KOOPJAUHAT, KOOPAUHATHI
TOYKHU, BEKTOP,
KOOPJUHATHI BEKTOPA,
CKaJIIPHOE TTPOU3BEICHUE,
YTOJI MEXITY BEKTOPAMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA Ha
YUCII0; HAXOAUTH C
[MOMOILIBIO U3YYEHHBIX
bopMyIT KOOPIUHATHI
CepeNHBbI OTPE3KA,
[PacCTOSTHUE MEXIY ABYMS
TOYKaAMU;

- YMETh BBIOUPATH

[10IXO TSN U3YyYEHHBIN
METOJ IJIs1 PELLICHUS
3a/1a4u, paclo3HaBaTh
MaTeMaTHuecKue (hakThl U
MaTeMaTHUYECKUE MOJIETH B
MIPUPOJHBIX U
0OIIECTBEHHBIX SBJICHUSAX,
B UCKYCCTBE; YMEHHUE
[PUBOAUTH IPUMEPHI
MaTeMaTUYECKUX
OTKPBITUI POCCUICKOU U
MHUPOBOW MaTEMATUYECKON
HayKH.

-yME€Tbh ONEPUPOBATH
MOHSATUSAMHU: OTIPEICIICHHE,
aKCHOMa, Teopema,
CIIeCTBHE, CBOMCTBO,
MPU3HAK, I0Ka3aTEIbCTBO,
[PaBHOCUJIbHBIE




(bopMyIUpOBKH; yMEHUE
dbopMynupoBath 00paTHOE
U TIPOTHUBOTIOJIOKHOE
YTBEPKJICHHUE, IPUBOIUTH
pUMEpbI U
KOHTPIIPUMEPHI,
HCII0JIb30BATh METO/T
MaTE€MaTHYECKOU
WH/TYKIIUW; TIPOBOTUTH
TOKa3aTenbHbIe
[pacCcyXJIeHHS TIPH
[peIIeHNH 3a/ad,
OIICHUBATH JIOTHUECKYIO
MPaBUIHLHOCTD
[pacCyXICHUI;

- YMETh OTIEPHPOBATH
MOHSATUSIMH: MHOKECTBO,
10 IMHOKECTBO, OTIEpaIAN
HaJl MHOXXECTBAMU;
YMEHHE UCTI0JIb30BATh
TEOPETHKO-
MHO>KECTBEHHBIN anmapar
TUIS1 ONIMICAHHSI PEaTbHBIX
MPOIECCOB U SIBJICHUMN TTPU
pELICHUH 3371a4, B TOM
YHCIIe U3 IPYTUX YIeOHBIX
pEMETOB;

- YMETh OTIEPHPOBAThH
HOHATHUSAMHU: Tpad,
CBSI3HBIH rpad, 1epeBo,
[IUKJI, rpad Ha IIOCKOCTH;
yYMEHHE 33/1aBaTh U
OTIMCHIBATH Tpadbl
Pa3ITMYHBIMU CHIOCO0AaMU;
MCII0JIb30BATh rpadbl IPU
peLIeHUH 3a/1ay;

- yMeTh CBOOOTHO
OIEepUPOBATH MOHATHAMMU:
COoueTaHue, epecTaHOBKa,
YKCII0 COYETAHUH, YHCIIO
[epEeCTaHOBOK; OMHOM
Hbrorona; ymenue
PUMEHSTh
KOMOWHATOPHbIE (PAKTHI U




[pacCyxJIeHUsI 151
[pelICHHS 3a/1a4;

- YMETh OIEPUPOBATH
MOHITHSIMH: HATYPAIBHOE
YKCIIO, IIEJI0C YUCIIO,
OCTaTOK 10 MOIYITIO,
[palliOHAIBHOE YUCIIO,
MPPALMOHATIEHOE YHCTIO,
MHOKECTBA HATYPaJIbHBIX,
[[EJTBIX, PAIIHOHATBHBIX,
e CTBUTEILHBIX YHCET;
YMEHHE HCITOJTb30BaTh
MPU3HAKU JCTUMOCTH,
HANMEHBIIUNA OO
TeuTeNh U HauMEHbIIIEe
00111e€ KpaTHOE, AITOPUTM
EBKIMIA NTPU PELLIEHUH
3a]1a4; 3HAKOMCTBO C
[PA3TUIHBIMU
MO3ULIMOHHBIMU
CHCTEMaMH CUHCJICHU,

- yMEeTh CBOOOTHO
OTIEPUPOBATH MTOHATHUSIMH:
CTENEHb C LIEJIBIM
MOKa3aTeyieM, KOpeHb
HaTypaJbHOU CTEIICHH,
CTEIEHb C PaIMOHATbHBIM
[MOKa3aTelIeM, CTENEHb C
EeNCTBUTEILHBIM
(BEIIECTBEHHBIM)
moKazaTesem, Jjorapupm
4Kclia, CHHYC, KOCUHYC U
TaHT€HC MTPOU3BOJIBHOTO
qrcIa;

- YMETb OIEPUPOBATH
MOHATHSIMHU: TOXKJIECTBO,
TOXKJICCTBECHHOE
npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO,
CHUCTeMa YpaBHEHUU U
HEPABEHCTB,
PaBHOCHUIILHOCTD
YpaBHEHUM, HEPABEHCTB U
CUCTEM, pallioHaIbHbIE,
UppalMoHaNbHBIE,




MoKa3aTeIbHbIE,
CTCTICHHBIE,
morapupmMuIecKue,
TPUTOHOMETPHUCCKUE
YpaBHEHUS, HEPABCHCTBA U
CHCTEMBI; YMEHHUE PeIIaTh
YpaBHEHUSI, HEPABCHCTBA U
CHCTEMBI C TIOMOIIBIO
[PA3TTUYHBIX TPHEMOB;
[perraTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMCHSITh
ypaBHEHHS, HEPABEHCTBA,
WX CUCTEMBI JUTS PEIICHUS
MaTeMaTHYECKUX 3a71a4 u
3371249 U3 PA3ITUIHBIX
o0macTeil HayKu U
[pE€ATbHOM )KU3HH;

- yMETh CBOOOTHO
OTIepUPOBATH MOHIATUSIMU:
rpaduk QyHKIINH,
oOpaTtHas QyHKIHS,
KOMITO3HITUS (DYHKITHH,
muHelHas QyHKIHS,
KBaJpaTuyHas QyHKIIHS,
cTerneHHast yHKLHUSA C
[[eJIBIM TI0Ka3aTeleM,
TPUTOHOMETPHUUECKUE
byHKIIMH, 0OpaTHBIE
TPUTOHOMETPHUECKUE
byHKIMH, TOKa3aTeIbHAas
U orapudmMudeckas
GbyHKIMH; YMEHUE CTPOUTD
rpaduky GyHKINH,
BBITIOJTHSATD
npeoOpa3oBaHus rpaduKoB
b yHKIHIA;

YMEHHE HUCIIOIb30BaTh
rpaduxy GyHKIUNA I
M3y4eHMsI TPOLIECCOB U
3aBUCHUMOCTEH Mpu
pEIIeHnH 33724 U3 IPYTUX
YueOHBIX MPEAMETOB U U3
peaIbHOM KU3HH;
BBIpXKATh POPMYITaMHU




3aBUCUMOCTHU MEX]TY
BEJIMYNHAMU;

YMEHHUE CBOOOIHO
OIIEpUPOBATH NOHATUSIMU:
YEeTHOCTH (DYHKIIUH,
NEePUONIHOCTD (DYHKIINH,
OTPaHUYEHHOCTD
(yHKLIIMH, MOHOTOHHOCTh
(yHKLIMH, SKCTPEMYM
(GyHKIMH, HauOOJbIIEE U
HauMEHbIIIee 3HAYCHUS
(yHKIIMM Ha IPOMEXKYTKE;
YMEHHE [TPOBOIUTH
vccienoBanue QyHKIUY;
YMEHHE HUCII0JIb30BaTh
CBOMCTBA U rpauKu
GyHKUMHA U1 pelieHus
YpaBHEHUH, HEPABEHCTB U
3a/1a4 ¢ mapaMeTpamu;
N300pakaTh HA
KOOPJAMHATHOM TIOCKOCTH
MHO’KECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U
UX CUCTEM;

-yMeTb CBOOOHO
OTIepUPOBATH NOHATUSIMU:
[0CJIEZIOBATEIHHOCTD,
apudMeTHIecKas
porpeccus,
reoMeTpuiecKast
nporpeccusi, 0eCKOHEYHO
yObIBaroIas
reoMeTpuiecKast
MpOrpeccus; yMeHue
3a/1aBaTh
[10CJIEZIOBATEIBHOCTH, B
TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- YMETh OIIEPUPOBAThH
MOHITHSIMHU:
HENPEPbIBHOCTH (PYHKIINH,
ACHMIITOTHI rpaduka
(dyHKIIMY, TIepBasi U BTOpast
POM3BOIHAS (PYHKIIUH,
FEOMETPUUECKUM U




du3uveckuii CMbICI
[MPOU3BOJHOM,
nepBooOpasHasl,
OIIPE/ICIICHHBIN UHTETPal;
YMEHUE HaXOUTh
ACHMIITOTHI rpaduka
(GyHKIMH; yMEHUE
BBIUUCIIATH TIPOU3BOTHBIE
CYMMBI, TPOU3BEACHUS,
YaCTHOTO W KOMITO3UITHH
(GyHKIINNA, HAXOIUTh
YpaBHEHHUE KacaTeJIbHOU K
rpaduky QyHKIUY;
YMEHHUE HCIT0JIb30BATh
MIPOM3BOIHYIO JIJIS
McCIIeIOBaHUS (PYHKIINH,
TUTST HAXOKICHUS
HAMTY4IIero perieHus B
MPUKIIAHBIX, B TOM YHCIIC
COIMAJIbHO-
PKOHOMHYECKUX U
bu3nIecKuX 3aaadax, s
OTIpEeeNIEHUs] CKOPOCTH U
YCKOpEHUS; HaXOAUTh
1011311 U 00BEMBI (UTYD
C TIOMOIIbIO HHTErpaja;
[IPUBOIUTH PUMEPDI
MaTEeMaTH4eCKOIro
MOIETTUPOBaHUS C
MOMOIIIBIO
mudepeHnnanTbHBIX
YpaBHEHUH;

- YMETh OIEPUPOBATH
MOHITUSIMU: KOMILJICKCHOE
YHCIIO, CONPSDKEHHBIE
KOMILIEKCHBIE YNCIIa,
MOJTyJIb U apTyMEHT
KOMIUIEKCHOTO YHCIa,
dbopma 3anucu
KOMIUIEKCHBIX YU CEI
(reomeTpuyeckasd,
TPUTOHOMETpUYECKas U
areOpanyeckas); yMeTh
POU3BOIUTh
apudMeTHIeCcKe




IEHCTBUSA C
KOMIUJICKCHBIMU YHCIIAMU;
MPUBOIUTH TIPUMEPHI
MCTIOJIb30BaHUS
KOMITJICKCHBIX YHCET,

- YMETb CBOOOJIHO
OTICpUPOBATH IOHITHSIMH:
cpemHee apupMeTHIeCKoe,
MearaHa, HanOoJIbIee U
HAaUMEHBIIICE 3HAYCHUS,
pa3Max, TUCTIEPCHs,
CTaH/IAPTHOE OTKJIOHEHHE
TUTST OTTUCAHUS YHCIIOBBIX
TAaHHBIX; YMEHUE
MCCIIEIOBATh
CTAaTHCTUYCCKUE JIAHHBIC, B
TOM YHCJIe C TPUMECHEHUEM
rpaduIeCKUX METOJ/IOB U
PIICKTPOHHBIX CPEJICTB;
rpaduIecKy nccaeaoBaTh
COBMECTHBIE HAOIIOIEHNA
C TIOMOIIbIO IUarpaMm
[paccerBaHMS U JTUHEHHOMN
perpeccuy,

- YMETb HaXOJIUTh
BEPOSITHOCTH COOBITHIA C
MCII0JIb30BAHUEM
rpaduuecKkux MeTo10B;
[PUMEHSITD JUIS PEIICHUS
3aad GOpMYIIbl CIOKEHUS
U YMHOXKEHHUS
BEPOSITHOCTEH, hopmyTy
MOJIHOM BEpOSITHOCTH,
dbopmyny bepuymiu,
KOMOWHATOPHBIC (PAKTHI U
(dbopMyIBI; OIIEHUBATH
BEPOSITHOCTH PeabHBIX
COOBITUH; yMEHUE
OTIepUPOBATH IOHATUSIMU:
cilydaiiHas BETUYMHA,
pacnpeseneHue
BEPOSITHOCTEM,
MaTeMaTHYECKOe
0KUJaHHEe, TUCTIEPCUs U
CTaH/IaPTHOE OTKJIOHEHHE




CIIy4aiiHON BEJIMYMHBI,
(GyHKIIUYM pacrpeeneHus
U TJIOTHOCTHU
[PaBHOMEPHOTO,
MOKa3aTEJIHLHOTO U
HOPMAaJIbHOTO
[pacnpeiesICHNi; yMEHUE
MCII0JIb30BAaTh CBOMCTBA
M3Y9ICHHBIX
[pactpeneneHuin Juist
peleHus 3a1ay;
3HAKOMCTBO C TIOHSTHSIMU:
3aKOH OOJBIINX YHCE,
METO /Tl BEIOOPOYHBIX
MCCIIEIOBAHUI; YMEHUE
MTPUBOIUTH TIPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIIINX YHCETT B
MPUPOTHBIX U
0OIIECTBEHHBIX SIBICHUSX;
- yMeTh CBOOOTHO
OTIepUPOBATH MOHATUSIMU:
TOUKa, MpsiMasi, INIOCKOCTb,
POCTPAHCTBO, OTPE30K,
TTy4, IJIOCKUM yroJ,
IBYrpaHHbIN yTOJI,
TPEXTPAaHHBIN yroJ,
nepeceKaronuecs,
napasuieJIbHbIe U
CKpEIlMBaIOIINEecs
MpsiMble, MapaIeTbHOCTh
U TIEPIICHIUKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH,
YTOJI MEXAY MPSIMbBIMU,
YTOJI MEXIY IPSIMON U
MJIOCKOCTBIO, YTOJI MEKTY
MJIOCKOCTSIMU; YMEHHUE
MCII0JIb30BaTh IPU
pelIeHnu 3a1a4
M3ydeHHbIe (PaKThl U
TEOPEMBI TNITAHUMETPHUU;
YMEHUE OLIEHUBATh
pa3Mepsl 0OBEKTOB B
OKpYXKaIoIlleM MHUPE;
YMEHUE ONIEPUPOBATH




MOHSITHSIMH:
MHOTOT'PaHHHK, CEYCHUE
MHOTOTpaHHHKA,
[IPaBUJIbHBII
MHOTOTpaHHHK, IIPH3Ma,
nupaMuia, Gurypa u
MOBEPXHOCTH BPALICHHU,
[INHAP, KOHYC, 1Iap,
ctepa, pa3BepTKa
MOBEPXHOCTH, CEUCHUS
KOHYCa U IWIINHApA,
napaieNbHbIe OCH HITH
OCHOBAHHIO, CEUCHHE
1apa, MIOCKOCTh,
Kacaromrasicsi chepsl,
INHApA, KOHYCA;
YMEHHUE CTPOUTH CEUCHHE
MHOTOT'paHHHKA,
N300pakaTh
MHOTOTPaHHUKH, (PUTYPHI
1 TIOBEPXHOCTH BpaLCHUS,
UX CEYCHHUS, B TOM YHUCIIE C
MMOMOIIBIO AIEKTPOHHBIX
CPEICTB; yMEHUE
MPUMEHSTH CBOMCTBA
reOMETPUUECKUX Uryp,
CaMOCTOSITEIbHO
dbopmMyIpOBaTh
OTIpeeNIeHUs] U3y4aeMBbIX
¢buryp, BEIABUTaTh
CUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX
reoMeTpUIecKuX GUryp,
000CHOBBIBAThH WJIH
OTIPOBEpPraTh UX; yMEHUE
POBOJIUTH
K1accupuKanuio Guryp mno
Pa3IMYHBIM MPU3HAKAM,
BBITOJIHATH HEOOXOJUMbIE
TOTIOJTHUTEIbHBIE
OCTPOCHHUS;

-yMeTb CBOOOJIHO
OTIepUPOBATH IOHATUSIMU:
iomaab Gurypsl, oobem
Gburypsl, BeIMYUHA yTa,




[PACCTOSIHHE OT TOYKH JI0
MUIOCKOCTH, PACCTOSIHHUE
MEX Ty PSMBIMH,
[PACCTOSIHHE MEXTY
TUIOCKOCTSIMU, TUTOIIA/b
chepsl, IWI0IIaab
MOBEPXHOCTH TUPAMHU/IBI,
MPU3MBI, KOHYCA,
[UIHHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO
napaieNenuresa,
MTUPAMHIBI, TTPU3MBI,
IMHApA, KOHYCa, [1apa;
YMEHHE HAXOUTh
OTHOIIIEHHE 0OHEMOB
Mo100HbIX (UTyp;

- yMEeTh CBOOOTHO
OTICpUPOBATH TIOHITHSIMH:
NIBUKEHHE, TTapaJUIeITbHBIH
MepPEeHOC, CHMMETpPHS Ha
MJIOCKOCTH U B
POCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Mo00uUs,
MoJ00HbIE DUTYPHI;
YMEHHE Pacro3HaBaTh
paBHBIC U TIOJIOOHBIE
¢burypsl, B TOM 4ucie B
pUpOJIe, UCKYCCTBE,
ApPXUTEKTYype; yMEHUE
HCII0JIb30BATh
rEOMETpPHYECKUe
OTHOIICHHUSI, HAXOUTh
reOMEeTpUYECKUe
BEJIMYUHBI (JUIMHA, YTOI,
MJI011a/Th, 00BEM) TIPH
pEIlIeHnH 3a7a4 U3 IPYTUx
yueOHBIX MPEIMETOB U U3
peabHOM JKU3HU;

- yMeTh CBOOOTHO
OTIepUPOBATH IOHATUSIMU:
MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOD,
KOOPIMHATHI TOUYKH,
KOOPJMHATHI BEKTOPA,
CyMMa BEKTOpPOB,




[IPOU3BE/ICHUE BEKTOPA HA
UKCIIO, PA3JIOKEHUE
BEKTOpa 110 Oazucy,
CKaJISIpHOE IIPOU3BEIICHUE,
BEKTOPHOE IIPOU3BEICHUE,
YTOJI MEXAY BEKTOPAMU;
YMEHME UCII0JIb30BaTh
BEKTOPHBIN U
KOOpJMHATHBIN METO JUIs
[peIIeHNs TEOMETPUUECKUX
3a/1a4 U 3a/1a4 IpYyrux
y4eOHBIX MPEAMETOB;
OTIepUpPOBATH NOHIATUSIMU:
MaTpuna 2x2 u 3x3,
OTIpEeNIUTENb MaTPHIIBI,
FEOMETPUYECKUN CMBICIT
OTIpEIeNTUTENS;

- YMETb MOJIEIUPOBATH
[peasbHbIE CUTYallu1 Ha
3BIKC MATEMATUKH;
COCTAaBJIATH BBIPAKECHUS,
YPaBHEHUsI, HEPABEHCTBA U
MX CUCTEMBI 10 YCIIOBHIO
3aJa4d, UCCIIE0BATh
[IOCTPOCHHBIE MOJEIIU C
MCII0JIb30BAaHUEM aIlIapara
anreophl,
NHTEPIIPETUPOBATH
[10JIy4E€HHBINA PE3YJIbTAT;
CTPOUTb MAaTEMATUYECKUE
MOJIEIN C TOMOUIBIO
FCOMETPUYECKUX MOHATUN
W BEJIMYUH, pEIIaTh
CBsA3aHHbIC C HUMHU
[IPAKTUYECKUE 3a/1a4H;
COCTaBIIATh
BEPOSITHOCTHYIO MOJEIb U
WHTEPIIPETUPOBATH
[OJIyYEHHBIN PE3YIIbTaT;
pelaTh MPUKIaIHbIe
3a/1a4M CPEACTBAMHU
MaTEMaTH4ECKOTO
aHaJIM3a, B TOM YUCIIE
COLIAJIBHO-




HKOHOMUYECKOTO U
(U3UYECKOTO XapaKTepa;

- yMEHHUE BHIOUPATh

10 IXOISIIUN METOJ JUIst
[pelIeHUs 3a/1a4H;
[NOHMMAaHHUE 3HAYUMOCTHU
MaTEMaTUKU B U3yUYEHUU
[IPUPOJIHBIX U
0OLIECTBEHHBIX MTPOLIECCOB
U SIBJICHU; YMEHUE
[pacrio3HaBaTh MPOSIBICHHE
3aKOHOB MaTE€MaTHKH B
HCKYCCTBE, YMEHHE
[PUBOJIUTH PUMEPbI
MaTEeMaTHYECKUX
OTKPBITHI POCCUNCKON U
MHPOBOI MaTEMaTUYECKOMN
HayKH

OK 02

M cmons30BaTh
COBPEMEHHBIE
CpeACTBa MOUCKA,
aHaIU3a U
WHTEpIpETAIUN
nHpOpManuu u
MH(pOpPMaITMOHHBIC
TEXHOJIOTHH JIJISI
BBITIOJTHCHHS 3a7a4
pohecCHoHATBHO
1 1esITeIbHOCTHU

B 00acTH 1ieHHOCTH
HAy4YHOT'O TIO3HAHUS:

- chOPMHPOBAHHOCTH
MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[pa3BUTHS HAYKH U
00I111eCTBEHHOM MTPAKTUKH,
OCHOBAHHOTO Ha JUAaJIore
KYJIbTYD,
CIIOCOOCTBYIOIIETO
0CO3HAHMIO CBOCI'O MECTa B
MOJUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE
SI3LIKOBOM 1 YUTATEIHLCKOM
KYJIbTYpBI KaK CpEACTBa
B3aUMOJCHCTBUS MEXKITY
TTI0JIbMU U TTIO3HAHUS MUDPA;
- 0CO3HAHME IICHHOCTHU
HAay4YHOU JeSATENBHOCTH,
FOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U
HCCIIe0BATENbCKYIO
IeSITeIbHOCTD
VHIMBUIyaJIbHO U B

rpyIIIE.

- YMETh OTIEPHPOBATH
MOHSATUSIMH:
panoHanbHast QyHKIINS,
nokazaTenbHas QyHKITUS,
cTeneHHas PyHKIus,
nmorapudmMmudeckas
byHKIHA,
TPUTOHOMETPHUYECKHUE
GbyHKIIMH, 0OpaTHBIE
(GYHKIIUHM; YMEHHE CTPOUTH
rpaduKu N3y4eHHBIX
(byHKIU, UCTIOTB30BATh
rpaduKy py U3y4eHUU
MPOIIECCOB U
3aBHCUMOCTEH, ITpU
pELICHUH 3a]1a4 U3 JIPYTUX
yu4eOHBIX MPEAMETOB U
3a/1a4 U3 peanbHON KU3HHU;
BBIpAXXKaTh (OPMyJIaMHU
3aBUCHMOCTH MEX]LY
BEITMYMHAMU;

- YMETh ONEPUPOBATH
MOHSITHSIMH: TOXJIECTBO,
TOKJECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO,

CHUCTEMA YpPaBHEHUH U




OgnajeHue
YHUBEPCATbHBIMU
yaeOHBIMH
[M03HABATEIHHBIMU
ICHCTBUSMU:

B) paboTta ¢ HHpOpMAITUCH:
- BJIAJICTh HABBIKAMH
MOJTy4eHus1 THPOpMAaLUu
U3 UCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSITEITEHO
OCYIIECTBIISATH TIOUCK,
QHaJIN3, CHCTEMATU3ALUIO U
WHTEPIPETAIHIO
MH()OPMAIUH PA3THIHBIX
BUJIOB U pOpPM
MpPEICTABIICHHS,

- CO3/1aBaTh TEKCTHI B
pa3nuuHbIX (hopmartax ¢
y4eTOM Ha3zHAuYCHUS
WH(pOpMaIIUK U TIETICBOM
ayIUTOPUH, BRIOUpast
ONITUMAIBHYIO opMy
MpEICTaBICHUS U
BH3YaJTH3allHH;

- OIICHHBATh
IT0CTOBEPHOCTb,
JIETUTHUMHOCTD
uHdopmaruu, ee
COOTBETCTBHUE MPABOBBIM U
MOPAJIbHO-ITHYECKIM
HOpMaM;

- HCIIOJIb30BATh CPEJICTBA
WH(POPMAIIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX
OpraHU3aIMOHHBIX 32144 C
coOIt0/IeHNEM TpeOOBaHUI
DPTOHOMHKH, TEXHUKH
0€30MMacCHOCTH, TUTUCHBI,
pecypcocOepexeHus,
[TPABOBBIX M ATHUECKHX
HOPM, HOPM

HEPaBEHCTB,
[PaBHOCHJIBHOCTD
YpaBHEHUM, HEPABEHCTB U
CHCTEM, palliOHAJIbHBIE,
UppanroHaIbHbIE,
MOKa3aTeIbHbIE,
CTETICHHBIE,
orapupmMuIecKue,
TPUTOHOMETPHUECKHE
YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI;, YMETh PeIIaTh
YpaBHEHHS, HEPABEHCTBA U
CHCTEMBI C TIOMOIIBIO
[PA3TUYHBIX TPHEMOB;
perraTh ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMCHSITh
YpaBHEHHSI, HEPABEHCTBA,
WX CUCTEMBI JUTS PEIICHUS
MaTeMaTHYeCKUX 33734 1
3a/1a4 U3 pazIunYHbIX
oOJacTeld HayKu 1
[pE€ATbHOM J)KU3HH;

- yMEeTh CBOOOTHO
OTIepUPOBATH NOHATUSIMU:
NIBUKEHHE, MTapalIebHbIH
MepeHoC, CHMMETpPHS Ha
[JIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT,
peoOpazoBaHue MoI00us,
M0100HbIE PUTYPBI; YMETh
pacro3HaBaTh paBHbIE U
M0100HbIE GUTYPBI, B TOM
UKClie B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpE;
YMETh UCIIOIb30BaTh
reoMeTpru4ecKue
OTHOIICHHUSI, HAXOUTh
reoMeTpru4ecKue
BEJIMYUHBI (JUIMHA, YTOI,
M1011a/1b, 00BEM) TTPH
pEIIeHnH 33724 U3 IPYTUX
YueOHBIX MPEAMETOB U U3
PEaIbHON KU3HU




H(pOPMAITMOHHOM
0e30MMacHOCTH;

- BJIQJICTh HABBIKAMHU
[pacrio3HaBaHMs U 3aIIUTHI
UHpOpMaLny,
UH(POPMALMOHHON
0€30M1aCHOCTH JIMYHOCTH

OK 03
[InanupoBaTh 1
[peaIn30BHIBATH
cOOCTBEHHOE
poecCuoHaIBHO
€ ¥ INIHOCTHO®
pa3BHUTHE,
[peIITPUHIMATEITH
CKYIO
NesITeITbHOCTD B
pohecCHoHATHHO
i chepe,
1CII0JIb30BATh
3HAHUS 10
[MpaBOBOM U
(brHaHCOBOM
rPaMOTHOCTH B
[Pa3IMYHbIX
YKU3HEHHBIX
CUTYaIUIX

B oGnactu nyxoBHO-
HPABCTBEHHOTO
BOCITHTAHMS:

- chOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMUS,
PTUYCCKOTO MMOBEICHNS,

- CITOCOOHOCTH OIIEHHUBATh
CUTYAITUIO U IPHHUMATh
OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICH Ha
MOpPaJTbHO-HPaBCTBEHHBIC
HOPMEI M ICHHOCTH;

- OCO3HAHHE JINTHOTO
BKJIa/Ia B TIOCTPOCHHUE
YCTOMYHUBOTO OYIYIIETro;
- OTBETCTBCHHOEC
OTHOIIICHHE K CBOUM
POUTENSIM | (UITH) IPYTUM
YJICHAM CEMbH, CO3IaHHUIO
CEMbH Ha OCHOBE
0CO3HAHHOTO TPUHATHS
[ICHHOCTEN CEMENHOMI
PKU3HHU B COOTBETCTBHH C
TpaJAUIIMAMU HAPOJIOB
Poccuu;

OBnaneHue
YHUBEPCATbHBIMU
pEryIsaTUBHBIMU
IeCTBUSIMU:

a) CaMOOpTraHMU3aIIHs:

- CaMOCTOSTEIILHO
OCYILIECTBIISITh
MO3HABATEIBHYIO
IEeATEIbHOCTD, BBISIBIISATh
MpoOIeMbl, CTABUTH U
(dbopmynupoBathb
COOCTBEHHBIC 3a/1aUH B

00Opa3oBaTeNbHOM

- YMETh OIIEPUPOBATH
MTOHSI THSIMH
paroHabHBIE,
UppaIMOHAIILHBIC,
MoKa3aTebHbIC,
CTCTICHHBIC,
nmorapudmuueckue,
TPUTOHOMETPHYCCKUC
YpaBHEHUS U HEPABCHCTBA,
X CHCTEMBI,

- YMETh OIIEPUPOBATH
MOHSITHSIMH:
MHOTOT'PaHHHK, CEYCHUE
MHOTOI'paHHUKA, KYO,
napaieNenuIe]], Mpu3Ma,
nupamua, Gpurypa u
MOBEPXHOCTh BPAICHHUS,
[WINHAP, KOHYC, 1ap,
chepa, ceueHus: GUTYPBI
BpAIEHHSI, TUIOCKOCTH,
Kacarorascsi cepsl,
[IMHPA, KOHYCa,
[UIOINA/b TIOBEPXHOCTH
MUPaMUJIbI, TPU3MBI,
KOHYCa, IWINH/PA,
rIomaas chepol, 00beM
KyOa, MPSMOYTOJILHOTO
napasuieNienunena,
MUPAMHUIBL, TPU3MBIL,
[WIMH]IpA, KOHYCa, 111apa;
yMeHue u300paxarb
MHOTOTPaHHUKHU U
MOBEPXHOCTH BpaIlleHUS,
WX CEYCHHUSI OT PYKH, C
MOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB;

YMCTb pacCIlO3HABATb




NEeSITEIbHOCTH U
PKU3HEHHBIX CUTYaITUsX;

- CAMOCTOSITEITLHO
COCTAaBIIATH TUIAH PEIICHUS
pOOJIEMBI C yUETOM
UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOYXHOCTEHN U
MPEANOYTEHHUI;

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM;
croco0OCTBOBaTh
hopMUpOBaHHIO U
[IPOSIBJICHUIO IIUPOKOU
DPYAMIIH B Pa3HBIX
0071aCTIX 3HAHWM,
MTOCTOSIHHO TIOBBIIIATH CBOM
00pazoBaTebHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICII0JIb30BATh MTPHEMBbI
pedaexcun IS OTICHKA
CUTYaIlNH, BEIOOPA BEPHOTO
pelIeHNUS;

- YMETb OLICHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh
[PELICHUS 110 UX CHIKEHUIO;
B) SMOLIMOHAJILHBIH
WHTEIJIEKT,
peIoJIararoii
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEH MOTHBAIIUHY,
BKJIIOYAIOIIEH cTpeMIIeHHe
K JTOCTHKEHUIO 1IeJI U
yCIexy, ONTHMH3M,
WHUIIUATUBHOCTh, YMEHHE
neficTBOBaTh, UCXOMS U3
CBOUX BO3MOYKHOCTEI;

- DMIIaTUH, BKITIOYAIOIIEH
CIIOCOOHOCTH TIOHUMATh
OMOIIMOHAIBHOE COCTOSTHHE
NPYTUX, YIUTHIBATH €r0
[P OCYITIECTBICHUU
KOMMYHHKAIIHIH,
CIIOCOOHOCTH K

CUMMETPUIO B
MPOCTPAHCTBE; YMETh
PACIIO3HABAaTh IIPABUJIbHBIC
MHOT'OI'PaHHUKU

- YMETh OIIEPUPOBATH
IIOHATUAMMU.
[IPSAMOYTOJIbHAs CUCTEMA
KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOOPJUHATHI BEKTODA,
CKaJIIPHOE TIPOM3BEICHHE,
YTOJT MEXIY BEKTOPAMH,
CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOPA Ha
YHCIIO; HAXOUTh C
MMOMOIIBIO N3YYCHHBIX
bopMyIT KOOPIUHATHI
CepeIMHBI OTPE3Ka,
[pacCTOAHUE MEXIY IBYMS
TOYKAMHU




COUYYBCTBHIO H
COTIEPEKUBAHHUIO;
- COIMAJIbHBIX HABBIKOB,

BKJIFOUAIOIIUX CLIOCOOHOCTH

BHICTPAMBATh OTHOIICHUS C
NPYTUMH JTFOABMH,
3a00TUTHCSI, IPOSIBIISATH
WHTEpEC U pa3pemaTh
KOH(IIUKTHI

OK 04
DddexTuBHO
B3aMMOJICHICTBOBAT
b 1 paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

TOTOBHOCThH K
CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTU U
CaMOOTIPEICTICHUIO;
-OBJIaJICHUE HaBBIKAMU
yueOHO-
MCCIIEIOBATENbECKOM,
[MPOEKTHOM M COLIMAIBHON
e TETHLHOCTH;

OBnasenne
YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIMU
MEVCTBUSIMU:

0) coBMecTHas

e TEIbHOCTD!

- IOHUMAaTh U
MCII0JIb30BAaTh
PEUMYILIECTBA KOMaHHOM
Y MHJIUBUYyaJIbHOU
[paboTHI;

- IPUHUMATh LEJIH
COBMECTHOM JESTENbHOCTH,
OpraHu30BbIBATH U
KOOPJAUHHUPOBATH JEHCTBUS
[0 €€ JIOCTH)KEHUIO:

COCTaBJIATH IIJIaH JICHCTBUMH,

pacIpenensaTh poju ¢
Y4€eTOM MHEHUI
Y4aCTHUKOB 00CYXKIaTh
pEe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAUHUPOBATH U
BBITIONTHATH Pa0OTY B
YCIIOBHUSIX PEAJIBHOTO,
BUPTYaJIbHOTO U

- YMETbh OIIEPUPOBAThH
MOHATUSAMH: CIIydallHbIN
OIIBIT U CIIy4alHOE
cOOBITHE, BEPOSITHOCTD
CITy4aifHOTO COOBITHS;
YMETh BBIYUCIIATH
BEPOSITHOCTD C
MCII0JIb30BAHUEM
rpaduyecKkux MeTo10B;
PUMEHSTH (POPMYIIBI
CJIOYKEHHS U YMHOXKEHUS
BEPOSITHOCTEM,
KOMOWHATOPHBIC (PAKTHI U
(hopMyYIIBI IPU PEIICHUH
3aJa4; OLlEHUBATh
BEPOSITHOCTH PeabHbIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4aliHbIMU BEJIMYUHAMM;
YMEHHE MPUBOIUTH
[PUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YHCET B
[PUPOIHBIX U
0OIIECTBEHHBIX SIBICHUSX;
- YMETb CBOOOTHO
OTIepUPOBATH OHATHUSIMU:
CTETIEHb C LIEIbIM
rokaszaresieM, KOpeHb
HATypaJlbHOM CTETeHH,
CTETEeHb C PAIllHOHATBHBIM
oKa3aTeJieM, CTETIEHb C
IeMCTBUTEILHBIM
(BEIIECTBEHHBIM)
rokaszareseMm, Jorapudm
q1CiIa, CHHYC, KOCUHYC U
TaHT€HC IPOU3BOJILHOTO
qICIIa;




KOMOMHHUPOBAHHOTO
B3alMO/ICHCTBUS,

- OCYLIECTBJIATD
[103UTUBHOE
CTpaTEruuecKkoe MoBeICHUE
B PA3JIMYHBIX CUTYALHSIX,
MPOSIBIISTH TBOPUECTBO U
BOOOpakeHue, ObITH
WHULIMATUBHBIM.
OBnaneHue
YHUBEPCATHHBIMHU
peryasTUBHBIMHU
IEHCTBUSMU:

) IpUHATHE ce0s U IPYTUX
ITIoIei:

- IPUHUMATh MOTHUBBI U
ApPTyMEHTBI IPYTUX JIFOEH
[pY aHAJIU3€ PE3YyIbTaTOB
NesITeNIbHOCTH;

- MPU3HABaTh CBOE MPaBO U
[paBoO JPYrux JOJIeH Ha
OINOKY;

- pa3BUBATh CIIOCOOHOCTH
[MOHMMAaTh MUP C MO3ULIUU
PYroro 4yeioBeka

- yMeTh CBOOOTHO
OTIEPUPOBATH TOHATHSIMHU:
rpaduk GyHKIUH,
oOpartHas QyHKIIHS,
KOMIIO3ULIUS PYHKITHH,
mHelHAS (YHKIHA,
KBaJpaTHYHAs (YHKIHS,
cTereHHasi PYHKIHS C
[IEJIBIM TTOKa3aTesIeM,
TPUTOHOMETPHUYECKHE
¢byHKIMH, 0OpaTHBIE
TPUTOHOMETPHUYECKHE
(GyHKIMH, TOKa3aTeIbHast
U jjorapudmMudeckas
(GyHKIMH; YMETh CTPOUTH
rpaduky GyHKINH,
BBITIOJTHSTH
npeoOpa3oBaHusl rpaUKOB
byHKITUI;

- YMETh UCIOJIb30BaTh
rpaduku QyHKIUN 115
N3y4CHMsI TPOLIECCOB U
3aBUCUMOCTEN MpHU
pelIeHnH 3a1a4 U3 APYrux
Y4EOHBIX MPEJIMETOB U U3
peaJbHOM JKU3HH;
BbIpAXXaTh (OpMyJIaMU
3aBUCUMOCTH MEXY
BEIIMYMHAMU;

- cB0OOO/IHO OTIEpUPOBATH
MOHATUSMH: YETHOCTb
(byHKIUY, IEPUOAUYHOCTD
byHKIMH,
OTrPaHUYEHHOCTh
(byHKIIMM, MOHOTOHHOCTh
(bYHKIIUH, SKCTPEMYM
(byHKIIMM, HauboblIee U
HalMEHblIIee 3HaYCHUs
(YHKIIUM Ha IPOMEXKYTKE;
YMETh POBOJUTH
uccieoBanue (pyHKINU;
- YMETh UCIOJIb30BaTh
CBOIcTBa U rpaduKu
(byHKIUH UTs perieHus
YpaBHEHMI, HEPAaBEHCTB U




3a/1a4 ¢ IapamMeTpaMu;
n300pakaTh Ha
KOOPAMHATHOW INIOCKOCTH
MHOYECTBA PELLICHUI
YpaBHEHUH, HEPABEHCTB U
X CUCTEM

OK 05
Ocy1ecTBIAThH
YVCTHYIO U
MMACEMEHHYIO
KOMMYHHKAITHIO
Ha
rOCy/IapCTBEHHOM
s1361Ke Poccuiickoi
Denepanuu C
YIeTOM
0COOECHHOCTEH
COIMAJIBHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYSCKOTO
BOCIIMTAHUS

- 9CTETUYECKOE OTHOIIIEHHE
K MHpY, BKIIFOUYasi ICTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUCCTBA,
criopra, TpyJa u
00IeCTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH
BOCITPHHUMATH Pa3IMYHBIC
BHJIbI HCKYCCTBA, TPAUIIHH
1 TBOPYECTBO CBOETO U
PYruX HApOOB, OIIYIIATh
PMOIMOHAILHOE
BO3/ICHCTBUE NCKYCCTBA;

- yOSXICHHOCTD B
3HAYMMOCTH ISl TUYHOCTH
1 00IIeCTBA
OTEUYECTBEHHOIO 1
MHPOBOTO UCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX
TpaJAMIIi ¥ HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTB K
CaMOBBIPOKECHHIO B Pa3HBIX
BUJIaX UCKYCCTBA,
CTPEMJICHHE MPOSBIIATH
KayecTBa TBOPUYECKOMH
TTMYHOCTH,

OBageHne
YHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU
IEHCTBUSIMHU:

a) oOIIeHue:

- OCYILIECTBIIATD
KOMMYHHKAITH BO BCEX
cdepax KHU3HY;

- YMETh OIIEPUPOBATH
MOHSITHSIMH: CPETHEE
apudMeTHIecKoe,
MequaHa, HanOoJIbIIee U
HAaUMEHBIIICE 3HAYCHUS,
pa3Max, TUCTIEPCHs,
CTaHJAPTHOE OTKIIOHEHHE
YUCIIOBOTO HAbOPa;
YMEHHE U3BJICKATh,
HHTEPIPETHPOBATH
nH(pOpMalLIO,
MPEJICTABICHHYIO B
TabnuIax, Ha JuarpaMMax,
rpadukax, OTpaXKaroIryro
CBOMCTBA peabHbIX
MPOIECCOB U SIBJICHUI;
MPEICTaBISTH
WH()OPMAITHIO C TTOMOTIBIO
TaOJIUI U AUArPaMM;
HCCIIEIOBATh
CTaTHUCTUYECKUE JIaHHBIE, B
TOM YHCJI€ C IPUMEHEHUEM
rpaduyeckux MeTo10B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OIEPUPOBATH
MOHITUSIMH: TOUKA,
npsiMasi, MI0CKOCTb,
POCTPAHCTBO,
JIBYTPaHHBIN yrOJI,
CKpEIHBAIOIINECs
MpsiMble, TapaIeIbHOCTh
U TIEPIICHINKYISIPHOCTh
MPSIMBIX U TJIOCKOCTEH,
YTOJI MEXIY MPSIMbBIMHU,
YTOJI MEXKAY MPSIMOU 1
MIOCKOCTBIO, YTOJ MEXKITY
MIOCKOCTSIMU, PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH,

PACCTOSIHNUEC MCIKIAY




- pacro3HaBaTh
HeBepOalbHBIE CPECTBA
00I1ICHUS, IOHUMAaTh
3HAYCHHE COIMATIbHBIX
3HAKOB, PACIIO3HABATH
PEANOCHUTKA
KOH(DIMKTHBIX CUTYAINH 1
CMSIT4aTh KOH(IUKTHI;

- Pa3BEpPHYTO M JIOTUYHO
M3J1araTth CBOIO TOUKY
3PCHUS C UCTIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB

NPSMBIMH, PACCTOSIHUE
MEXTy TUIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh MPU
[peIIeHuN 3a1a4
N3y4CHHBIE (PAKTHI U
TEOPEMBI TNIAHUMETPHUH;
YMEHHUE OLICHUBATh
pa3Mepbl 00bEKTOB
OKpPYKAIOIIETr0 MUpPa

OK 06 IIposBrATh
PakJIaHCKO-
MaTPUOTHYECKYIO
MMO3UIIHIO,
TEMOHCTPHPOBATH
0CO3HAaHHOE
[MOBEJICHHE Ha
OCHOBE
TpaJIUIIMOHHBIX
[POCCHICKHX
TyXOBHO-
HpPaBCTBEHHBIX
[ICHHOCTEH, B TOM
YHCIIE C YYETOM
rapMOHU3ALUN
MEKHAIIMOHAIbHBI
X U
MEXKPEITUTHO3HBIX
OTHOIIICHUH,
[MPUMEHSTh
CTaH1apThl
QHTUKOPPYNLUOHH
00 TIOBEACHUS

- 0CO3HaHUE
00yJaronuMucs
[POCCUICKOM T'paKJaHCKON
UICHTUYHOCTH;

- LleJIeHapaBIeHHOE
[pa3BUTHE BHYTPEHHEN
[MO3ULIMHU JINYHOCTH Ha
OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
Hapo 0B Poccuiickoi
denepaluu, ICTOPUYECKUX
1 HAaI[MOHAIbHO-
KYJIbTYPHBIX TPaIuLUH,
(hopMHUpOBaHKE CUCTEMBI
3HAYMMBIX IEHHOCTHO-
CMBICIIOBBIX YCTAaHOBOK,
QHTHUKOPPYINIIUOHHOTO
MUPOBO33PEHUS,
MPaBOCO3HAHUS,
PKOJIOTMYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIETN
U CTPOUTDH KU3HEHHBIC
TUTaHbI;

B yacTu rpaxkJ1aHCKOTO
BOCITUTAHMUS:

- OCO3HAHUE CBOUX
KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, yBaXKeHHe
3aKOHA M IIPABOTIOPSIKA;

- IPUHSATUE TPATUIIMOHHBIX
HAI[MOHAIBHBIX,
00111eYeTOBEYECKIX

T'YMAaHUCTUYCCKUX U

- YMETh OIIEPUPOBATH
MOHATUSIMU:
PSIMOYTOJIBHASI CUCTEMA
KOOPAWHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOOPJHWHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEJCHHUE,
YTOJI MEXIY BEKTOPAMH,
CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA Ha
YKCIIO; HAXOAUTH C
MOMOUIBIO U3YYEHHBIX
(bopMys1 KOOPJAMHATBHI
CEpeIrHbI OTPE3Ka,
PacCcTOsSIHAE MEXIY JBYMs
TOYKaMU;

-yMeTb BBIOUpaTh

[101X0 I U3y4EHHBIN
METOJI [UIsl PELLIECHUS
3a/1a4M, paclo3HaBaTh
MaTeMaTH4ecKue (pakThl U
MaTEMaTHYECKUE MOJIEH B
[IPUPOJHBIX U
00I11eCTBEHHBIX SBJICHUSAX,
B UCKYCCTBE€; YMEHHUE
[IPUBOAUTH IIPUMEPHI
MaTEeMaTHYECKUX
OTKPBITUI POCCUICKOU U
MUPOBOM MaTEMaTUYECKOMN
HayKH.

- YMETb OIIEPUPOBATH
[OHATUSAMMU: CIIydallHbIN

OIIBIT U CJ'Iy‘-I&fIHOG




IEMOKPaTUYECKHUX
IICHHOCTEH;

- TOTOBHOCTh
[IPOTUBOCTOSITh UAEOJIOTUU
PKCTpEMU3MA,
HallMOHAJIN3MA,

KceHo ooy,
TUCKPUMUHALIMH 110
COIMAIbHBIM,
[PETTUTHO3HBIM, PACOBBIM,
HaIMOHAJIBHBIM
[pU3HAKaM;

- TOTOBHOCTh BECTH
COBMECTHYIO JIEATEIIbHOCTh
B MHTEpECAX I'PaKTaHCKOTO
00111eCTBa, Y4acTBOBATh B
CaMOYIpPaBJICHUH B
00111600pa30BaTEIILHON
OpraHu3aIu 1 JeTCKO-
FOHOILIECKUX OpPraHU3alusX;
- YMEHHE
B3aIMOJEICTBOBATE C
COLMAIbHBIMU
MHCTUTYTaMH B
COOTBETCTBUU C UX
byHKIUSIMU U
Ha3HAUYCHHUEM;

- TOTOBHOCTb K
rYMaHUTapHOU U
BOJIOHTEPCKOU
NEeSATENbHOCTH;
NaTPUOTUYECKOIO
BOCIIUTAHUS:

- cpOpMUPOBAHHOCTH
[POCCUNCKOM TPaXJIaHCKOU
WICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH TEPE
PonuHoOM, ropaocTu 3a
CBOM Kpal, cBor0 Ponuny,
CBOU SI3BIK U KYJBTYPY,
[POLLIOE U HACTOSILIEE
MHOTOHAIIMOHAIILHOTO
Hapoa Poccun;

cOOBITHE, BEPOSTHOCTD
CIIy9aiiHOTO COOBITHS;
YMETb BBIUUCIISATH
BEPOSTHOCTD C
MCTI0JIb30BaHUEM
rpaguuecKux METOI0B;
PUMEHSTH (POPMYJIBI
CJIOKECHUSI M1 YMHOXKCHUS
BEPOSITHOCTEM,
KOMOMHATOPHbIE (PaKThl U
bopMyIIBI IPU PEIICHUH
3a/a4; OIICHUBATh
BEPOSTHOCTH PEATbHBIX
COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMH BEJTMYNHAMH,
YMEHHUE TIPUBOTUTH
TIPUMEPHI TPOSIBIICHUS
3aKoHa OOJIBIINX YHCET B
MPUPOTHBIX U
0OIIECTBEHHBIX SIBICHUAX




- IIEHHOCTHOE OTHOIIEHUE K
roCyJIapCTBEHHBIM
CHMBOJIaM, UCTOPUYECKOMY
1 IPUPOTHOMY HACJIE/IUIO,
MaMATHUKAM, TPAJIULIHASIM
HapoaoB Poccun,
noctrxkenusM Poccun B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- ujeiHas yOeKI€HHOCTb,
TOTOBHOCTD K CITY’)KEHHUIO U
BamuTe OTeUecTBa,
OTBETCTBEHHOCTbH 32 €T0
Ccynp0y;

OCBOCHHBIC
00yJaroIUMuUCS
MEKIPEMETHBIC TIOHATHS
11 yHUBEpCAJIbHbIE YUeOHbIE
neiicTBUsI (perysITUBHBIC,
[M03HABATENbHBIE,
KOMMYHHUKATHUBHBIC);

- CIIOCOOHOCTD UX
MCIIOJIb30BAHUS B
[M03HABATEIBHOU U
COLMAIbHOM MPAKTHKE,
FOTOBHOCTb K
CaMOCTOSITEIbHOMY
MJIaHUPOBAHUIO U
OCYILIECTBICHUIO Y4eOHOU
e TEIbHOCTH,
OpraHu3aui yueOHOTo
COTPYIHHYECTBA C
negaroru4ecKuMu
paOOTHHKAMU U
CBEPCTHUKAMHU, K yJaCTHUIO
B IIOCTPOCHUU
VHIUBUYyJIbHON
00pa3oBaTeNbHOM
TPACKTOPUU;

- OBJIAJICHUE HAaBbIKAMU
yueOHO-
HCCIIeJ0BATEIbCKOM,
[IPOEKTHOM U COLIMAIBHON
e TeTbHOCTH




OK 07
ConeiicTBOBATH
COXpPaHEHHIO
OKpYyKaroLen
cpensl,
pecypcocOepexeH
110, IPUMCHSITh
3HaHUs 00
M3MCHCHUN
KITUMaTa,
[TPUHITATTBI
OEepEKITUBOTO
[TPOU3BOJICTBA,
A (EeKTUBHO
EeCTBOBATH B
YpE3BbIYATHBIX
CUTYaITUSIX

- HE MPUHUMATD JICUCTBHUS,
[IPUHOCSIIUE BPE
OKpYKalollEen cpee;

- YMETb NMPOTHO3UPOBATH
HeOJIaronpusTHbIC
PKOJIOTMYECKHE
[OCIICCTBUS
MpEeANPUHUMAEMBIX
ECTBUI, IPEIOTBPALIATH
WX;

- PacIIUPUTH OTIBIT
eATeIbHOCTH
PKOJIOTMYECKOMN
HANpaBJIECHHOCTH;

- pa3pabaTbIBaTh MJIaH
perieHust mpoOIeMbl ¢
Y4E€TOM aHaIu3a
MMEFOIITIXCS
MaTepuaIbHBIX U
HEMAaTepUaIbHbIX
[pECypCOB;

- OCYILIECTBJIATH
LI€JICHAIIPaBJICHHBIN IOUCK
[epeHOCca CPEJICTB U
CIIOCOOOB JICHCTBHS B
npodeccuoHanbHyI0 Cpeay;
- YMETb [IEPEHOCUTh 3HAHUS]]
B [1I03HABATEIIBHYIO U
paKTHUYECKyI0 001acTu
PKU3HEACSTEIIbHOCTH;

- IIpeaaraTb HOBbIE
[IPOEKThI, OLIEHUBATH UJIEU
C O3ULIMH HOBU3HBI,
OPUTMHAIIBHOCTH,
MPAKTUYECKOU
3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYyallUsIM, BHOCUTh
KOPPEKTUBHI B

e TeIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJHLTATOB
LeTsIM

- YMETh OTIEPHPOBATH
NOHATUAMH: (PYHKLINSA,
HenpepbIBHAs (PyHKINA,
IPOM3BOIHAS,
nepBooOpasHasi,
OIIPEIEICHHBIN UHTETPA;
YMETh HaXOJIUTh
IPOM3BOJIHBIC
DIIEMEHTAPHBIX (YHKITUH,
WCTIOJIB3YS CIIPAaBOYHBIC
MaTepHAaIIbI; UCCIIET0BATh
B IIPOCTEHUIINX CIIydasx
GyHKIIUY Ha
MOHOTOHHOCTbH, HAXOTUTh
HauOOJIbIINE U
HaMMEHBIIINE 3HAYCHUS
(byHKIMI; CTPOUTD
rpauKy MHOTOUYJIEHOB C
WCIIOJIb30BaHUEM alllapaTal
MaTeMaTH4ECKOTO
aHaIN3a; IPUMEHSTh
[IPOM3BOIHYIO IIPU
[pelIeHUH 3aa4 Ha
NIBIDKEHUE; pellaTh
[IPAaKTUKO-
OpUEHTHPOBaHHbIE 331241
Ha HaOOJbILINE U
HalMEHBIINE 3HAYEHUs, Ha
HaXO0KJEHUE IIyTH,
CKOPOCTHU U YCKOPEHHS;

- YMETh ONIEPUPOBATH
NOHATUSIMU: JIBI)KEHUE B
[POCTPAHCTBE, 10100HbIE
(GUrypsl B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIEHUE
ruIoIaAel NoBepxXHOCTEH
1 00bEMOB I10/I00HBIX
Guryp npu pereHun
3a1a4;

- YMETb BBIYUCIATH
reoMeTpuYecKue
BEJIMYMHBI (JUIMHA, YroJ,
[JIOIIAb, OOBEM,
[UI0I1aJIb TOBEPXHOCTH),




WCIIOJIb3YS M3yUCHHBIC
(bOpMyITBI U METOJIBI

IIK

[1K 2.1.

[ ltanupoBaTh 1
OpraHU30BHIBATH
MaTepHaTLHO-
TEXHHUYECKOE
oOecrieueHne
mporecca
TEXHHUYECKOTO
00CITy>)KUBaHUSA U
[peMOHTa
AQBTOTPAHCTIOPTHBI
X CPEJICTB U UX
KOMITOHCHTOB.

-OCHOBBI YIIPaBJICHUS
NesITeNbHOCTHIO B 001aCTH
cepBHca
ABTOTPAHCTIOPTHBIX
CPEICTB M KX
KOMITOHCHTOB.
-OCHOBHBIE TEXHUKO-
PKOHOMHYECKHE
MoKa3aTeIn
[MPOU3BOJACTBEHHOMN

e TeTbHOCTH B 00J1aCTH
cepBHca
ABTOTPAHCTIOPTHBIX
CPEICTB M MX
KOMITOHCHTOB.
-TexHonorus paboT 1o
TEXHUIECKOMY
00CITYXKUBAaHUIO U PEMOHTY
ABTOTPAHCTIOPTHBIX
CPEICTB M UX
KOMITOHEHTOB.
-Homenknatypa
000pyI0BaHUS U
MHCTPYMEHTA,
MCIIOJIb3YeMOTO JIIst
pOBEJCHHS padoT MO
TEXHUYECKOMY
00CTyKUBAHUIO U PEMOHTY
ABTOTPAHCIIOPTHBIX
CPEICTB M UX
KOMITOHEHTOB.
-HomMeHkaTypa 1 HOpMbI
pacxojia MaTepuasIoB U
3alacHbIX YacTe 1Jis
pOBEJCHHS padoT MO
TEXHUYECKOMY
00CTyKUBAHUIO U PEMOHTY
ABTOTPAHCTIOPTHBIX
CPEICTB M MX
KOMITOHEHTOB.

- XMMMOTOJIOTHYECKast
KapTa aBTOTPAHCIIOPTHBIX
CPEICTB M MX
KOMITOHEHTOB.

-OCHOBBI YIIpaBlIEHUS
CKJIaJIOM.

-TexHuueckue u
PKCIUTyaTaIl[MOHHbBIE
XapaKTePUCTUKHU
ABTOTPAHCTIOPTHBIX

-Ilmanuposars u
OCYILIECTBIISATh
[PYKOBOJICTBO paboToOii 110
TEXHUYECKOMY
00CITyKUBAHUIO U PEMOHTY|
ABTOTPAHCIIOPTHBIX
CPEICTB U UX
KOMITOHEHTOB.
-PaccunThiBaTh OCHOBHBIE
TEXHUKO-IKOHOMUYECKUE
MO0Ka3aTeIu JesITeIbHOCTH
M0 TEXHUYECKOMY
00CITYKUBAHUIO U PEMOHTY|
ABTOTPAHCTIOPTHBIX
CPEICTB U UX
KOMITOHEHTOB.
-AHanM3MpoBaTh HAJIMUKE
MaTepUasoB,
000pyI0OBaHUS U
MHCTPYMEHTA, UCXOs U3
[MPOU3BOJACTBEHHOM
[IPOrpaMMbl MPEATPUSATHS.
-KontponaupoBath
HaJIM4Yue, UCTIPAaBHOCTD U
CcOOJTI0/ICHUE CPOKOB
MOBEPKH MHCTPYMEHTOB,
OCHACTKH U
000pyI0BaHUS,
MPUMEHSIEMbIX JUIS
pOBeJCHUS paboT Mo
TEXHUYECKOMY
00CTyKUBAHUIO U PEMOHTY|
ABTOTPAHCIIOPTHBIX
CPEICTB U UX
KOMITOHEHTOB.
-OdopMisaTh 3aKa3bl Ha
MaTepUabl,
00opynoBaHUE U
WHCTPYMEHT JIJIs1
poBeAeHUs paboT 1o
TEXHUYECKOMY
00CTyKUBAHUIO U PEMOHTY|
ABTOTPAHCTIOPTHBIX
CPEICTB U UX
KOMIIOHEHTOB.
-ITonb30BaThCA
CIIPaBOYHBIMH
MaTepuaIaMy 1
TEXHUYECKON

TOKYMEHTalUEn




CPEACTB U UX
KOMIIOHEHTOB.
-TexHOoIOoTHS BBIOJIHEHHS
paboT 1Mo TEeXHUYECKOMY
00CITyKUBAHUIO U PEMOHTY
QBTOTPAHCIIOPTHBIX
CPEACTB U MX KOMIIOHEHTOB
B COOTBETCTBHH C
TpeOOBaHUSAMU
OpraHu3aIum-
M3TOTOBHUTEIIS.

-IIpaBuna yrunuzanuu
3aIaCHBIX 4acTe 1
MaTepHaJIOB,
MICTIOJIb30BAHHBIX B XOJI€
TEXHUYECKOTO
00CTyKUBaHUS U PEMOHTA,
B TOM YHCJIE TTPOBEICHUS
rapaHTUMHBIX JEHCTBUH C
ABTOTPAHCIIOPTHBIMH
CpeACTBaMU M UX
KOMIIOHEHTAMHU.

OpraHu3arui-
M3TOTOBUTENEH
ABTOTPAHCIIOPTHBIX
CPEJCTB, MaTEpUAJIOB,
000pyI0BaHUS U
MHCTPYMEHTA.
-KonTposmpoBars
[PallMOHATILHOE
MCII0JIb30BaHUE
[PacXOJHBIX MaTEpPHUAIIOB.
-Hcnonb3oBaTh
CHeHaIn3UpOBaHHbIE
MPOTrpaMMHBIE TPOIYKTHI.
-Opranu3oBaTb CUCTEMY
XpaHeHUs U O0e301acHoM
YTUIIM3ALUN 3aI1aCHBIX
HacTel 1 MaTeprualioB,
MCII0JIb30BAHHBIX B XO€
MPOBEICHHS TapaHTUHHBIX
NEelCcTBHUI C
ABTOTPAHCIIOPTHBIMU
CpEICTBaMU U UX
KOMITOHEHTaMU.

Kaprouka 1

1. Halimute 3Hau€HUE BBIPAXKECHUS:

KAPTOUKM-3AJIAHUA JUISI UHAWBUIY AJIbHOW PABOTHI

Tema «/leficTBUTEILHBIE YKC/Ia U AeiicTBUsS Hag HuMn» (OK 04, TIK 2.1)

2. Haiinute X U3 NponopLMH:

Kaprouka 2

1. Haitnure 3HaueHNE BBIPAKEHUS:

152> -148%).03
4 '8
0,2
@-35021-1lys016 32-3.1
7 s 7 14 6
X 123 _ 0%
84 60
1722 1701 43>
6 3 12

0,8-0,25




2. Haiigute X U3 nponopiuu:

28 17

0125x U370 07
1920 7 T 0675.24-002
24~ 40" °16

Tema «Pemenne ypaBHeHHIi 1 HEPABEHCTB ¢ 01HOH nepemenHoii» (OK 04, IIK 2.1)
Kaprouka 3
1. Pemute ypaBHeHue:

1) 3(x—2)-5=4-(5x-1);

2 3x+1:2_4(x—3);
5 15
6x—x2—6_2x—3 _1.
x—1 x—1 ’
4) ‘ZX—B‘ =5

Kaprouka 4
PemmnTe HepaBeHCTBO:

5x-2 3-X
-——>1:
3 2

1)

3) x> +5x+4>0.
Tema «Tpuronomerpuyeckue GyHkunu yucjaosoro aprymenra» (OK 04, OK 02)
Kaprouka 5

1.Haiinute panguanHyo Mepy yria, paBHOTO:
a) 1359, B) 36%;

6) 210°%; r) 10°.
2. Haligute 3HaueHUE BBIPAKEHUS:

a) 2€0560° ++/3¢c0s30°;

6) 5sin30° —ctg45°;



8) 3tg45° -tg60°
Tema «Tpuronomerpuueckue ypasuenus» (OK 01, IIK 2.1)

Kaprouxka 6

Pemnre ypaBHeHue:

1 sinx—i-
. X

2.Zcos§+1=0;

3. 3sin?=5sinx—2=0:

CAMOCTOATEJBHASA PABOTA

Tema [eiictBuTenbubie unciaa (MK 2.1)

Bapwuanr 1.
5 1 8
1. Berumcnure 3Ha4eHHUE BRIpaXeHUs: | | 2,15 —1E 1335+ 57 -385-15,7 |- ﬁ +2,25
X+10 1 5 10
2. YmpocTure BbIpaxeHHe: - —
5Xx+25 Xx+5)x-5 x?-25

Bapuant 2.

1. Berumcnure 3Ha4eHHUE BBIpKEHUS: | 75 : 41 — 3i -3 1i +035- E :14
6 23 18 15

2
2. YmpocTure BbIpaxeHHeE: 3/ + 21 . 2 7~ !
y°-1 y°-1 \2y-y° 2-y

Tema JInHeiiHble ypaBHEeHHSI U HepaBeHCTBA ¢ oHoi nepemenHoii (ITK 2.1)

Bapuasnr 1.

1.Pemnre ypaBHeHuE.

a) 3(0,5x — 4) + 8,5x = 18
0) 4x*+4x+1=0

x-1 _ 4+2x
B) 2 3

2.Pemure CUCTCMY HCPABCHCTB.



x
==0

3
1-3x<2x—-1
3—x<0
3.Pemute cucreMy ypaBHEHU.
{Sx +3y =-21
4x + 5y = =7
Bapuanrt 2.
1.Pemnre ypaBHeHue.
a) 5(2+1,5x) — 0,5x = 24
0) x2—6x+1=0
3x-2 2+x
B =
~<0
2.PemuTe cuctemMy HEpaBEHCTB. 2_x>0
2—x=22x+1
p . {4x — 6y =26
CLINTE CHCTEMY YPaBHEHUH. | ¢ | 3y =1

Tema KommuiekcHblie uncia. [leiicrBus Hag yncjiamu B ajareopanydeckoit popme (OK 04)

[enb: 3aKkpenuTh N3ydeHHbIN MaTepual o teme «llongarue kommiekcHoro uncia. [lerctBus
HaJ KOMIUIEKCHBIMH YUCJIaMHU, 33JJaHHBIMU B anreOpandeckoit opmey.

Bapuanr 1.

1. BsIuuciIuTe CyMMY, Pa3HOCTbh, IPOU3BEACHUE M YaCTHOE YKCell: Z1=2i-3 u Z,=8+5I.

2. Bpruucnure:
2) (7+2i)°.
0) (6+8i)-(6-8i)
3. Haiinute MOy b KOMIUIEKCHOTO YHCIIA!
a) -2i;
0) 3+4
4. BbINIONHUTE BCE JACHCTBHUSI C KOMIUIGKCHBIMU unciamu: Z=2+1uz=15-3ig

Haiiure MOTyIib ¥ TIaBHOE 3HAYEHUE apTyMEHTa KOMIUICKCHOTO ukcna Z = 3+ 4i

Bapuanr 2.

1.Bbrunciure cymmy, pa3HOCTb, IPOU3BEICHUE U YaCTHOE uncell: Z1=4+51 u z,=2-3i



2.Beruncnure:

a) (3—4i)*;

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

3.Haitaure MOysIh KOMIUIEKCHOTO YHCTIA!

a) 3i;

0) 12-5i

4.BBINOJIHNUTE BCE JEHCTBUSA ¢ KOMIUIEKCHBIMH YnciIaMu: Z = —8—2iuz = 4+ 5i
5.Haiiure MOIy/Th 1 TJIABHOE 3HAUCHUE apryMEHTa KOMIIEKCHOTO ncia Z =5+ 6i

Tema Muororpannuku. Pemenne 3agau (OK 04)

| BapuanT Il BapuanT

1.Konmponvusiesonpocul

a) 4TO TaKO€ MHOTOTPAHHUKH?
0) BUBI MHOTOTPAHHHUKOB;

B) 4YTO TaKoe Mpu3Ma u nupamuaa?

2. Pewuums 3a0auy:.

1) JInaronans ky6a paBHa 243 . Onpenenuts | 4) Jlana npasuibHas TpeyrosbHast
nupamuia. Ee 60koBast moBepXHOCTh

paBHa 144 cM?, anodema — 6 cM. Haiitu

MOJIHYIO IOBEPXHOCTH Ky0a.

2) [lana ueThIpexyroybHas MUpamMuia,
OCHOBaHHUE KOTOPOU — MPSAMOYTOJILHUK CO

CTOPOHY OCHOBAHUA.

croponamu 15 u 20 M. bokoBbie pedpa
paBHbI 25 M. HaliTu BbICOTY TUpaMUIbl.

3) Haiitu nuaroHajib IpsMOYTOJIBHOTO
napaJuieNienumnea, €Cliv ero U3MepeHus
paBHbL: @) 3 1M, 4 1M, 2 iM; 0) S ™M, 7M™, 8
M; B) 30 cm, 20 cm, 120 cm.

5) B npaBmIIbHOHM YeTHIPEXyTOJIbHON MPU3ME
TJIOIIAIb OCHOBAHUS paBHA S=144 cM?, a
BbicoTa h=14 cM. Haiitu quaronans
MIPU3MBI.

6) Haiitu nuaroHanb npsiMOyroJibHOrO
napauIeIenueia, €CIIU €ro U3MEPEHUS
paBHBIL: a) 2 1M, 6 1M, 4 1M; 0) 3 M, 9 M,
10 m; B) 40 cm, 70 cMm, 110 cm.

Tema Daementsl Teopun Bepositnoctu (1K 2.1)

Bapuanr 1.




7'+5!

1. Beruucnuts: a) 3!; 6) 71-5!; B) o

2. B cpennem u3 1000 cagoBbIX HAacOCOB, MOCTYNHUBIIUX B Ipodaxy, S5 noxarexaror. Haiinure

BEPOSATHOCTH TOTO, YTO OJIMH CIIy4aifHO BBHIOPAHHBIN JJIs1 KOHTPOJIS HACOC HE TIOJTEKAET.
3 CKoJIbKMMH cTI0CO0aMU MOYHO PaccTaBiIsATh HA OJJHON MOJIKE 8 pa3IMYHbIX KHUT?

4. CKoJbKO BapHaHTOB paclpeaeeHs TPeX MYTEBOK B CAHATOPUM Pa3IMUHOr0 NpoPHIIs MOKHO

COCTaBUTH JJIA IIATHU HpeTeHI[GHTOB?

5. B Opurazne u3 25 yenoBek HYKHO BBIICIUTh YETHIPEX AJIsl paObOThl HA ONPEJICIIEHHOM Y4acTKe.

CKOJIBKUMH cIIOCO0aMM 3TO MOJKHO CIeIaTh?

6. B maptuu u3 18 neraneit Haxonsarcs 4 OpaxoBaHHbIX. Hayran BeiOupatoT 5 neraneit. Haittu

BEPOSTHOCTH TOTO, YTO M3 ATUX 5 JAeTalel JBE OKAXKYTCS OpaKOBaHHBIMH.

7. IIpubop COCTOMT M3 JABYX DJIEMEHTOB, PaOOTAIOIINX HE3aBUCUMO. BepoATHOCTH BhIXOJA W3
CTpOS IEPBOTO 3eMeHTa paBHa 0,2; BEpOSTHOCTh BBIX0/1a U3 CTPOSI BTOPOTo 3jieMeHTa paBHa 0,3.
Haiitu BeposTHOCTH TOTO, YTO: a) 00a 3JIeMEHTa BBIMIYT M3 CTpos; 0) 00a smeMeHTa OymyT

paboTtars.

Bapwuant 2.

.21
1. Beruucnure: a) 6!; 6) 34+5!; B) 76|2

2. ®abpuka BeITycKaeT cyMku. B cpeanem Ha 100 KaueCTBEHHBIX CYMOK MPHUXOJHMTCS BOCEMb
CYMOK CO CKpBIThIMHU JAeexkramu. Haiinure BEposSTHOCTh TOTO, YTO KYIUICHHAS! CyMKa OKa)KeTCs

Ka4yeCTBEHHOI. PC3y.]'IBTaT OKPYIIUTE OO0 COTHIX.

3.B COPCBHOBAHUAX YUACTBOBAJIO YCTHIPC KOMAH/BI. CKoJIBKO BapHUaHTOB paclIpCaAcCIICHUA MCCT

MCXKIY HUMU BO3MOKHO?

4. Ha CI)aKyJ'IBTeTe HN3Yy4acTCAd 16 npeaAMcETOB. Ha nonenensHuK HY>XHO B paClinCaHUC NMOCTABUTb 3

npenMera. CKOJIBKUMU CIOCOOaMU MOKHO 3TO CIENaTh?
5. U3 15 00bekToB HYXHO 0TOOpaTh 10 00bekTOB. CKOTBKUMH CIIOCOOAMH 3TO MOYKHO C/IeTaTh?

6. CKOJIBKUMH CIIOCOO0aMHU MOKHO COCTaBHTh JA030p U3 TPEX COJIAAT U OJJHOI'O O(I)I/II_Iepa, €Clin

umeetcs 80 conaar u 3 odurepa?



7. B ypHe mapsl pazHoro useta: 20 6enoro, 15 uepHoro, 5 cunero. Haiitu BeposiTHOCTB TOTO,

4YTO U3 YPHBI HAYTraqa W3BJICUYCHHBIN mrap OKaXXCeTCsa HE 0eJI0T0 UK CUHETO OBETa

TECTOBBIE BOITPOCHI 11O JUCHUIIJIMHE «MATEMATHKA>»

Kommnerenun: OK 01, OK 02, TIK 2.1

Ne | IlpaBunbHbII Coneprkanue Bompoca Kommner
OTBET CHITHS
1. Bribepure npaBuIiIbHBIN OTBET, BRIIOIHKUB cinokenne | OK 01

KOMIIJICKCHBIX YHUCCJI:
21=1+5i; z2=3+2i:

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

2. Pemmre KBazpaTHOE ypaBHerHHe x>~ 11x + 30 =0: OK 01

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

3. PemurenepaseHcTso: x° — 2x — 8 <0. OK 01
1) [-2; 4] 2) (-0; - 2] U [4; +0) 3) (-2;4)
4. VKaKHMTe pellieHue CUCTEMbI HEPABEHCTB! OK 01
x—2,6<0,
{x -1>1.

1) [2;2,6] 2) (—0; 2,6]
3)(—00;2]U[2,6; +o0)

5. VYkaxuTe HEBEpHOE PAaBEHCTBO: OK 01
1) Vx=x? 2) Vx=x*  3)a’=1

6. Boruncnute 3nauenne QyHKIUN Y = };2;24 B touke x = | OK 01
3. OtBer

7. Haiigure 3Hauenue Beipaxkenus log, 4 + log, 16. OK 01
OtBer

8. Pemute nokazarensHoe ypaBHeHHE 8% = 64. OK 01
Otser

9. Pemmre norapudmuyeckoe HepaBeHCTBO OK 01

log;(3x + 4) > log; 7. OtBer

10. Jlorapugm, ocHoBaHHE KOTOpOTo paBHO 10 OK 01
Ha3bIBAETCS

11. BcraBbTe nponyiieHHoe CII0Bo. OK 02




Jlorapudm - 310 CTETIeHH, B KOTOPYIO
HAaJI0 BO3BECTH OCHOBAHHUE JIOTapu(Ma, YTOObI
HOJIYYUTh TOUIOrapu(pMUYECcKOe BBIPaKEHHE.

12. Beoipa3uts B paguanax yroi o = 20° OK 02
1) /5 2) /7 3) /9

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

14. Kaxkoli yeTBepTH 4nCI0BOM OKPYKHOCTH OK 02
IPUHAUIEKUT Touka t = 19n/4
1) mepBoii  2) BTOpOit 3)Tperbeit

15. VYrpocTuth BeIpaskenue: 3cos’a - 6 + 3sino OK 02
11 2)-5 3)-3

16. Haiity 3Hauenue BEIpakeHns 4C0s>X + 2 , ecou sin®x | OK 02
=0,6

1) 4,56 2) 3,6 3) 4,6

17. Kakas u3 tpuronomerpuyeckux ¢pynkiuii spisercss | OK 02
4eTHOM?

18. OtHomieHne KocuHyca ymucina t k cuHycy Toro ke | OK 02
Yyclia Ha3bIBaeTcs

19. OtHomeHue cuHyca 4yucina t k kocuHycy toro xe | OK 02
Yyclia Ha3bIBaeTCs

20. HazosuTte anemenT, He npuHaiexkanmi mumuHapy: | OK 02

1) amodema; 2)BeicoTa; 3) pamuyc.

21. Bricota OokoBoil rpanm mnpaBuibHON mmpamuasl | [TK 2.1
Ha3bIBACTCS

22. Ecnu BbicoTa KOHYCa paBHa 15, a paguyc ocHoBanust | [IK 2.1
8, To oOpa3ymolas KoHyca paBHa:

23. Kupnng 2x3x6. Ero nuaronans paBHa: IIK 2.1

24, Pagnyc ocHoBaHus nmiMHApa paBeH 2 M, Bbicota 3 M. | ITK 2.1
Uemy paBHa JuaroHajlb OCEBOTO  CeueHHs?
OtBer

25. JHuametp mapa paseH 2 cM. Uemy paBeH ero oosém? | I1IK 2.1
(Yucno mu npumure 3a 3) OtBeT

26. O0beM nupamMuIbl paBeH 56 cM®, momap IIK 2.1

ocHoBanus 14 cm?. UeMy paBHa BbICOTA?




27. Uemy paBHO 3HAYEHHE X IIPU PELICHUU YPABHEHUS: IIK 2.1
8" =64

28. Pemute ypaBHeHue. B oTBeT 3anuiuTe KOpHU IIK 2.1
ypaBHEHHS: X° —7X+12 =0 (et

29. B cpennem n3 1000 cagoBeix Hacocos, noctynuBmux | 11K 2.1
B MPOJAxy, 5 noarekaror. Haitgure BeposTHOCTh
TOT'0, YTO OJIMH CIIy4aliHO BbIOpaHHBIN JJ1s1 KOHTPOJIS
Hacoc He noarekaeT. OTBeT

30. Omnpenenutb 00BEM MPSIMOYTOTBHOTO [K 2.1
napaieNienure/a mo 3-M ero u3MepeHusM: a= 3; B=
5; ¢c= 8. OtBer

31. Haiitu auaronans npsMoyrojibHOTO IK 2.1
napajuiesieuIe/a, eClii ero U3MEpPEeHHsI paBHBI: 6, 6,
7.
1) 11 2) 121 3)5,2

32. 1 IK 2.1

log, e

UeMy paBHO 3HAYCHHE BBIDAKEHUSA: 2
1)3 2)5 3) 1/5

33. [Tnomane moBepXHOCTH Chephl ONPEACIIACTCS 110 IK 2.1
dopmyine, rae R — paguyc chepsr:

1) 22R%;  2) 42R%;  3) 4nR2.
34. Kakoit He MoxeT ObITh pu3Ma? IK 2.1
1) npsiMoid; 2) npaBWIbHOM; 3)yCeueHHOM.
35. O06beM koHyca omnpefensercs mo Gopmyne: IK 2.1
l 2 . 2 . 2 2
1)§7zRH, 2) R°H ; 3)§7zRH
36. IIpsAMOYroabHBIN NapauIeIenuIes — 3T0: IIK 2.1
1) nupamupa; 2) mpusma;  3) OKTa’ap
37. OceBbIM CEUEHUEM LUIMHAPA ABIISIETCS: IIK 2.1

1) TpeyronbHuk;  2) Kpyr;  3) NpsSMOYTOJIbHHUK




38. YemMy paBHO 3HAUYEHUE NMPOU3BOIHON Il GYHKIUU IK 2.1

y=x2-T7xo
1) 3x-8 2)5x+7  3)2x-7
39. Yemy paBHa mina Bektopa: k{2; 3; 0} K 2.1

1)V13 2)13 3)169

40. Uemy paBHO 3Ha4YeHHUE BhIpaeHHs /!-5!? IK 2.1
1)81 2)2 3)4920
HPOBEPOYHAS PABOTA

Ilpogepounan paboma Nel''BbruuciieHusi U peodpa3oBaHus. Y paBHEHUSs U
HepaBeHcTBa. ['eomerpust Ha miockocTu" (BXxoaHOH KoHTpoJb) (OK 01, OK 02, OK 04, OK
05, OK 06)

Ilpu pewenuu 3ad0anun 1-4 3anuwiume npasuIbHBIL OmMEem U3 Uembvlpex
npPeo10IHCEeHHbIX.

1. (1 6amm)Packpoiite GopMyTy COKPAIIEHHOTO YMHOXKEHHs a2-b?:

A) a%-2ab+b?; B) (a-b)(a+b); B) a+2ab-b?; T) (a-b)(a-b)

2. (1 6amn) ITnomanp TpeyroabHUKA BRIYUCISETCS IO popMyIe:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
— 9

3. (1 6ayn) Kakoe 13 cneayromux 4uces 3aKiI0YeHO MEXIAY YUCIaMU 7y 8

A)0,4;b5)0,5; B)0,6; ) 0,7
4. (1 6amn) Jansl rpaduxu ynkuuit. Kakas gpopmyna cootBeTcTByeT rpaduky 3):

1) | 2) 3)

_,
gl
-
ot
=
o

1 9

y==x—06 _ 2 g. y=—-
AT 2 Y=Y o8ty X; T) y=x+5.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIYUEHHbLIL ONEent.



1 11

5. (2 6amna)Beraucnure 2 5

6. (2 6amma)Pemure ypapHeHneXx?-7x+10=0.Eciu ypaBHeHHe HMeeT 6oee 0HOTO KOPHS, B
OTBET 3alUIINATE MEHBIIUN U3 KOPHEH.

7. (2 6amra) Ilnomanps 3eMeNb KPECThSIHCKOTO XO3SMCTBA, OTBEICHHAS IO TOCAIKY
KYCTapHUKOB U LIBETHHUKOB, COCTaBJIsI€T 24 ravpacrnpe]esieHaMeXJIyHUMU B OTHOLIEHUU 5:3.
CKOJIBKO T€KTapOB 3aHUMAIOT [[BETHUKH?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD penut ero cropony AD Ha oTpesku
AH=2 u HD=32. [luaronams mnapaenorpamma BD pasua 40. Haiiaure mmomans
napajuiesiorpamma.

JonoaHuTe bHAas YaCTh

Ilpu evinonnenuu 3adanus 9 3anumiume x00, 000CHOGAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna) Pp106010B POIUIBLT HA JIOAKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUEHHUIO PEKH, 3aTeM OPOCHUJI IKOPb, 2 Yaca JIOBWI PhIOY U BEPHYJICS 0OpaTHO yepe3 5 4acoB OT
Hayana myremectBus. Ha kakoe paccTosiHue OT MPUCTaHU OH OTIUIBLI, €CIM CKOPOCTh TeUEHUs
peKu paBHa 2 KM/4, a COOCTBEHHAasi CKOPOCTb JIOJKU 6 KM/4?

Illkana nepesooa 6ann106 6 OomMMemKU nO NAMUOALTIBHOIU cUC eMe

Ommemka Yucno 6annoe,
Heo0x00umoe 011 NOJAY4eHUsA OMMeEmKuU
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauuno) 13-15

KonTtponbHas paboTa cocTOoUT uX 2-X yacteid. B mepBoii yacTu mpeiaraercst BBIMOJIHUTH 4
3alaHusl - BbIOpaTh MNPaBWIBHBIA OTBET M3 YEThIpEX NPEIOkKEHHBIX. Bo BTopoil wactu
IpeyiaraeTcs BBIMOJIHUTD 6 33aHUi - 0POPMUTDH X0 pEIICHHs] U 3alUCaTh MOJyYeHHbINH OTBET.

3a npaBWJILHOE BBIMOJIHEHUE JIF000TO 3aJaHHsI IEPBON YacTH 00yUaIOUIUIiCs MMOJIydaeT O1H
Oanna. [IpaBunbHOE BBITIOJHEHWE 3a/IaHU BTOPOH YacTH olleHuBaeTcs 2 O6amtaMu uiu 1 6amiom
3a YaCTHUYHOE peIICHHUE.

banbl, nosgy4yeHHbIe 3a BCE BBINOJHEHHBIE 3a/1aHUSI, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU CUCHEME

Ommemka Yucno 6annos,
Heo0Xo0umoe 01 noJAY4YeHUs OMmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

Ilposepounan paboma Ne? "'PacnionoxeHue NpsiMbIX M IVIOCKOCTeH B MPOCTPaHCTBe.

IlepneHaMKYIAPHOCTDL H MAPAJICJBHOCTD NPAMBIX M IJIOCKOCTelH. CKpenyBaommecs
npsmbie’ (OK 01, OK 02, OK 03, OK 05, OK 07, 1K 2.1)

Ilpu pewenuu 3adanuini 1-4 3anuwiume npPAGUILHLIL OmMeem U3 yemvipex
nPeooHCeHHDbIX.
1. (1 6anm)Pacuudpyiite KpaTKyro 3anuch: a€f.



A) ToYKka a MPUHAUICKUT IIOCKOCTU; B) Touka a mpuHAUICKUT npsMoiifS; B) mpsmas a
MPUHAUICKUT TUIOCKOCTH[S; ') mpsiMast @ mepecekaeT IIOCKOCThLS.

2. (1 6amn) [psmeie AB u CJ] ckpemuBarotes. Kakoe pacrosiosxkenue umeroT npsimbie AC u
B/?

A) nmapannensHble; b) nepnenaukyisipusie; B) ckpemuBatores; I') nepecekarorcs.

3. (1 6ay) Imockoctn @ u f umerot 1 obmryro Touky. KakoBo ux B3auMHOE
pacrosoxenue?

A)napannensssl; b) nepecekarorces no npsamoii; B) coBnanatot; I') ckpemuBaroTcst.

4.(1 6amn) Ecim mpsiMasi, poBelieHHAs Ha IUIOCKOCTH Yepe3 OCHOBAaHWE HAKIOHHOM,
MEPIEeHIUKYIIIpHA €€ MPOEKIUH, TO OHA. ..

A) mepneHAMKYIsipHa UM caMOM HakJIIOHHOW; b) mapamnenbHa u caMoil HakJOHHOH; B)
CKpEILMBAETCS ¢ HAKIOHHOM; [') mepneHukynspHa OCHOBaHHIO HAKJIOHHOM.

Ilpu evinonnenuu 3adanuit 5-8 3anuuwiume x00 pewienus u NOJIYYEHHbLI OMeemn.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepeauny M mpoBeneHbl napajuiefbHbIe
MIpsIMBIE, IEPECEKAOIINE HEKOTOPYIO INIOCKOCTh B Toukax A1, B1 m Mi. Halimure nnuny oTpeska
MM, eciii oTpe3ok AB He mepecekaeT iockocTh u eciu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) [psmeie AC, AB u AJl nonapuo nepnenaukynspisl. Haiinure otpezox C/,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

7.(2 6anna)l3 ToUKM K IJIOCKOCTH MPOBEJIEHBI JABE HakJIOHHBIC. HalimuTe muymHBI 0011ero
MEePIECHANKYISIPA, €CIIH MPOESKIIUH HAKJIOHHBIX OTHOCATCS Kak 2:3 W JUIMHBI HAKJIOHHBIX PaBHBI 23
cM u 33 cm.

8. (2 6amna) Haueptutbky0ABCJIA1B1C1/11. [TocTtpouts Touky KEAB, Touxky MEJI/11C,
otpe3ok PEEA1B1C:.

Ilposepounas pavoma Ne3 ""Pemenne 3ana4. Koopaunarel u Bektopni™ (OK 01, OK 02,

OK 03, OK 05, OK 07, [1K 2.1)

Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLl OMEEM U3 YemblPeX NPEOI0HCEHHBIX.

1. (1 6amn) dansr Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux nexar
Ha KOOpAUHATHOU mpsimoit Oy?
A)A;Bb)B; B)C; IN) I

2. (1 6amr) Kakue u3 BektopoB a(l1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBIsArOTCS
€IUHUYHBEIMU?

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

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

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

4. (1 6anm) Janst Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpe3Ka sBIseTcs
touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA u NOJIYUEHHbLIL ONEent.

5. (2 6amna) Hanbl BekTopel a(-6,0,8) , B(-3,2,-6). Haiinute ckanspHOe MpOU3BEICHHE
BEKTOPOB.

6. (2 6ama) Ipyu KakKuX 3HAYEHUAX 1 BEKTOPBL  d(4,n,2), é(1,2,n)neprenuKyIsapab?)

7. (2 6anna) Hansl BekTopHl a(-6,0,8), B(-3,2,-6). HalimuTe KOCHHYC yrila MEKy BEKTOPaMHU.

8. (2 6anna) Hokaxure, yto yeThlpéxyroiabHuk ABC/I siBisiercs pombom, eciu:



A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JonoJHuTelbHAS YACTh
Ilpu ¢vinonnenuu 3ad0anua 9 3anuwiume x00, 000CHOGAHUE peuieHUA U NOTYYEHHbLI
omeem.
9. (3 Gayra) MakeT MOTOJKAa KOMHATHI Ul OCBEIICHUS TPEACTaBICH HAa KOOPIUHATHOM
mwiockoctu. Haiinure miomags MOTOJKa (YEThIPEXYrOJbHUKA), BEPLIMHBI KOTOPOIO HMEIOT
KOOpAHHATHI (8:;0), (10;8), (2;10), (0;2).

10}-—-

20 J

o A {Ils

Ilpogepounan paboma Ned ""OcHoBbl TpUroHOMeTpuM. TpUronomerpuyeckue
¢ynxuuun” (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06)

Oos3aTebHAs YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemoipex nPeodaoHceHHbIX.

1. (1 6amm)B AABC sinC=j—fj. Kaxkas u3 ctopoH siBisiercst runoreny3oii AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriaom kako 4eTBepTH siBisieTcst yroyr 0=400°?

A)LLB) I B) L T) IV.

3. (1 6amn) Kakue u3 GyHKIUHN SABISIOTCS YETHBIME?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue u3 yrcel SBISFOTCS KOPHEM YPaBHEHHS COS X Z%?

_r. . . _2r
A)X—6, b) x 5 B) x > I x ~

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA U NOJIY4EeHHbLIL Omeemn.
. T Y
5. (2 6anna)Beruncimure: sinz + COS_.

6. (2 6amna)  Haitnure 3HaueHME Bpra)KeHI/I}I4aI'CCOS§ - 4arcsin(— g)
7. (2 6amna) okaxxkuTe ToxaecTBO: 2SiN(m/2+0)+ COS(m—a)= cosal.

8. (2 6anna)Pemure ypasHenue: Sin’ x - 4 sin x + 3 =0.

JlonmoJJHUTEIbHAS YaCTh
Ilpu eévinonnenuu 3adanusn 9 3anuwiume x00, 0600cHO8aAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6anna)Pemure cucreMy ypaBHEHHUI:
{ x+y=m
sinx + siny = 2.



Ilposepounas paooma Ne5 "'IpousBoanasi pynkuuu, ee npumenenne’’ (OK 01, OK 02, OK
03, OK 04, OK 05, OK 06, OK 07, TIK 2.1)

Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHLvLii OMEEM U3 Yemblpex NPedioIHCEHHbIX.

1. (1 6am1) Yemy paBHa HpOU3BOIHAS (PYHKIMH y=COS°X?
A) y'=—sin’x; B) y'’=-2sin’x; B)y'=-2cos x sinx; I') y’=2cos x.

2. (1 6amm)Ilo xakoii n3 (opMyIT BEIYUCISIETCS TIPOU3BOIHAS TPOU3BEICHNUS?
A) (wHv)=u+v’; B) (uv) =u'viuv’; B)() = ———; D(ferx) =f (g(x)*g ().

vz
3. (1 6anm)Penmure ypasrenne f'(x)=0, eciu f(x)=3x? — 6x +4. Bribepure 0TBET.

A)1;b)-1;B)4;T) -4.

4. (1 6amn)Ha pucynke nzo0paxen rpaduk nmpoussoanoit pyukiuu f(X), ompenenennoii Ha
untepsaie (—10; 8). HaliaurexkonmnuectBorouekmakcumymadyukiuuuf(X)aa orpeske [—9;6].

.] !

A)5;B)4;B)2;T) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u NOJYUEeHHbLIL OMmeem.
5. (2 Oamra) MarepuasipbHas TOYKAa JBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

) -
x(t) = —t*+ 61 —4t> +5t—5
/ (e X —paccTOSHUEOTTOYKUOTCUETABMETPaAX, t —

BpPEMSIBCEKYH/IaX, M3MEpeHHOeCHaYanaaBmwKkeHus ). HaiinnteeeckopocTs (BM/C) BMOMEHTBPEMEHHU
r=3c.
6. (2 6amna)Ha pucynke nzobpaxén rpaduk Gpyakiuny = f(X) 1 kacarenpHas K HEMY B TOUKE

¢ abcumccoiiXo. HailiauresnauenuenponsBogHoidyakiuuf(X) B ToukeXo.
YA

(x-2) (x+3)> 0
(x—8)
8. (2 6anna)lccnenosars pynxiuio f(x)=x3 — 3x u nocrpouts eé rpadux.

7. (2 6anna)PemuTe HEpaBEHCTBO:

JlonmoJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume xo00, 000CHO6aAHUE peuieHUs U NOJIYYCHHBLI
omeem.




9. (3 Gamma) dupme «DNEKTPUK» BBUICNSAIOT yJacTOK 3eMIM Iomaneio 100 w2,

[Ipemyarator yeThipe yyacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi yuyacTok
0JI0OPUT TUPEKTOP PUPMBI « DTCKTPUKY, YIUTHIBASI, YTO HEOOXOAUMO OYIIET MMOCTABUTh 3a00p 10
nepumerpy?

Ilposepounasa paboma Ne6 ''O6beMbl M IJIOMIATUA TOBEPXHOCTH MHOTOTPAHHUKOB U TeJI
ppamenus’ (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 2.1)

Qo0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuIbHLLIL OMEEM U3 Hemolpex NPedloHCeHHbIX.

1. (1 6amn)B xakux equHUIIAX U3MEPSAETCS MIIOIIA b TOBEPXHOCTH MHOTOTpaHHUKa?
A) B rpanycax; b) B MeTpax; B) B kBagpatHbix MeTpax; [') B IByrpaHHbIX rpaaycax.

2. (1 6ann) ITnomans 60KOBOM MOBEPXHOCTH MTPU3MBI BEIYHCIISIETCS 110 (hopMmyIie:
A) S = S6o]{+ 2 SOCH.; B) 860]( :POCH*H; B) S: E60K + SSOCH; F) S60K :2POCH*H.

3. (1 6amm)UTo ABISIETCS OCEBBIM CEUYESHUEM YCEUEHHOTO KOHYca?

A) paBHOOepeHHBIN TpeyroiabHuK; b) paBHOoOeapenHas Tpaneuus; B) npsamoyronshuk; 1)
MPSIMOYTOJIbHASI TPAeLHsl.

4. (1 6amn) Kakas ¢urypa mosyyaeTcsi mpu BpalleHUU MPSIMOYTOJIBHOTO TPEYroJbHHUKA
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennsriit konyc; B) nupamuza; ') yceuennas nupamusa.

Ilpu evinoanenuu 3a0anuit 5-8 3anuwiume x00 peuwieHus u nOJaYy4eHHblil Onmeem.

5. (2 6amna) Pebpo ocHOBaHMS MPaBUIBLHOW TPEYroJIbHOM MupaMuabl 3 M, anmodema OM.
HaiinuTe momaas 60KOBOM MOBEPXHOCTH MHUPAMU/IBI.

6. (2 6amna) /Ilnaronans KyOa paBHa V/588. Haiinute ero oobem.

7. (2 6amna) IIpaMOyroapHUK CO CTOpOHaMH S8CM M 3CM BpalaeTcs BOKpPYr OoJibIiei
croponsl. Haiinure o0beMm, miomiaad O0KOBOM M MOJTHOM MOBEPXHOCTEH MOTYYEHHOTO Tea.

8. (2 Gamna) Bpluucnuth MOBEPXHOCTh KPOHBI KyCcTapHHKa, HUMeromero (opmy mapa
paauyca 0,5 M. B 0TBET 3aNUIIMTE YUCIIO, ICTICHHOE HA IT.

JlonoaHUTEIbHAS YACTD

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBaAHUE PeUIEHUA U NOJTYUEHHbBLIL
omeem.

9. (3 oOamma) Coszmate Mozaens kade, wumeromeii ¢GopMy KOMOMHUPOBAHHOTO
T€OMETPUYECKOT0 Teja, BBINOJHUTH HEOOXOJMMBbIE pacdeThl (TUIomajb, 00BbEM, KOJIUYECTBO
JIAMITOYEK ISl OCBEIICHHUS).

Ilposepounasn paboma Nel "'TlepBoodpa3nas pynkuuu. [lpaBuiia HaxoxxaeHus
nepBoodpasubix' (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07)

00s13aTeILHAA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHbvLiL OMEEM U3 YeMbIPEX NPEOI0IHCCHHBIX.

1.(1 6ann)/1ns kakoii u3 Gynkumii pynxuus F(x)=x3-3x>+1 gnsercs neppooOpaszHoii?
A) f(x)=3(x?-2); B) f(x)=3x(x*-2); B) f(x)=3x2-6x+1; I') f(x)=3x>-6x.

2. (1 6amn) Jana dynkmus fix)= 3x?+1. Uemy pasuaF(1)

A)2:B)4;B) 6:T) I-.

3. (1 6amr) OOuwmit BUA Beex mepBoooOpasHbIX s f{x)=sinx?

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

4. (1 6aw1)BeruucnuTe onpeieneH bl nHTErpan | 12 xdx.



A)-1;B) 1;B)-1,5;T) 1,5.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIYUEHHbLIL ONEent.
5. (2 6anna) Ssnserca mu F(x)=x>-3x+1 nepsoobpasHoit ans pyrxuun f(x)=3(x?-1)?

6. (2 6amma)3anaiite mepBooOpasnyro F(x) mis ¢yskmmu f(x)=3x2-2X, ecu H3BECTHHI
koopauHatsl Touku M (1, 4) rpaduxka F(x).

7. (2 6auta)Ha pucynke nzoopaxen rpaduk ¢pyuakuuu Y=f(X), onpenenéHHoi Ha HHTEpBajC
(—3; 11). Haiinurenanmennineesnadenuedynkuuuf(X)naorpeske [2; 9,5].

yﬂ | y= f{x)

AL
G AAL N
A/ V]

8. (2 6anna)Ha pPUCYHKE H3o6pa>KeH rpaq)m( HekoTopoit ¢yHkimu Y=f(X). IToab3yscek

AN 1

Y

PUCYHKOM, BBIYUCIIMTE ONPEIETIEHHBIN HHTErPaI f L f(x)dx.

YA

4 y=f(x)

[ ) S —

Y

EOHOJIHHTCJIBH?IH 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLI
omeem.

9. (3 6amna)BpryncnuTh IOHIAAb MOMEIICHUS ISl MPOBEIACHUSI OCBELICHUS, epUMETP
KOTOpPOT'O OrpaHuYuBaroT JUHUM y=0, y=X, y=-2x+6. Cnenarb 4epTeiK.

Ilposepounas paboma Ne8 "'Onpenesienne creneHHoi pynkunu. UcnosibzoBanue ee
CBOIICTB NpH pemieHuu ypaBHenuii n Hepasencts' (OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06)

00s3aTeIHLHAA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHbvLil OMEEM U3 YeMblPEX NPEOI0HCCHHBIX.

1. (1 6amn)Mex 1y KaKHMH IBYMS HATYPaIbHEIMH YHCIAMH HAXOUTCS uncioy/19?
A)19u20;b)2u3;B)18ul19;I")3u4

2. (1 6amw1)OnpeenuTe KOpeHb ypaBHeHUs X°=125

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

3. (1 6anm)Pacnonoxxute B MopsiaKe BO3pacTaHUs yucia: 2; i/g, V17
A)2; /5 V17; B) 2, ¥17; /5; B) /55 2, V17, 1) V175 2; /5.

4. (1 6amn) YMHOXasl YUCIIa C OMUHAKOBBIM OCHOBAaHUEM, HX CTETICHH. .. 7
A) ymHoxaem; b) nenum; B) ckinansiBaeMm; [') oTHuMaeM.



Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHusA U NOJIYUEHHbLIL ONEent.

¢ o
a’d8. g2

6.48
5. (2 6anmna)HaiiquTe 3HaUCHNE BBIPOKCHHUS a npu a=7.
b

( V12 + V'8)

y 10+ /96
6. (2 6aya)HaiimuTe 3HaYCHNE BBIPKCHHS h :
7. (2 6aina) PaccrosiHue oT HaOMFOAATEISI, HAXOIAMIETOCS Ha HEOOJIBIIOH
BbICOTChKMITOMETPOB HaJ 3eMIIEH, 10 HAOIIOJaeMOM UM JIMHUN TOPU30HTA BBIYUCIISACTCS 10

{ = v2Rh _
hopmyne , TieR=6400 kM —pagnyc3emn.
CkakoMBBICOTHITOPU3OHTBUACHHAPACCTOSHUH 48 KMIIOMETpoB? OTBETBHIPA3UTEBKUIIOMETPAX.

v —32—x=12.

8. (2 6ama) Pemure ypaBHeHHe

JlonmoJHUTENbHAS YACTh
Hpu eévinonnenuu 3aoanusa 9 3anuwmume XOO, obocnosanue peuienusn u l’lOle’leHHblIZ
omeem.

9. (3 6amna)Pemmre rpadudecku cucTeMy ypaBHCHHIA: {yyz_\)/f

Ilposepounas paboma Ne9 "Tloka3zareabHas ¢pyuxuus' (OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06)
Oobs3aTeabHas 4acTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHolil OMeEem U3 Yemoulpex nPeodioHCeHHbIX.

1. (1 6amn)IIpu kakom 3HaueHnu a QyHKIMA y=a* ObIBaeT Ha BCEW 00JIacTH OonpeIeeHus?

A) a=§; b) a=8,25; B) aZ%; I) a=/3.
2. (1 6ann)Ha pucynke nzoopaxén rpaduk pyuxmun sugaf(x)=a*. Haiinure snaucuuef(2).
VA

501

flxy=a"

.

31

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6ann) Oynkus 3aaaHa popmynoit: f{x)= (%)x. Yemy pasHo f(-2)?

A) - B)-4B) 4 1) V2.

[

1 v—13
4. (1 6amn) Kopenb ypaBHeHI/IH( ‘_3) ST
A) 12,5;b) 13; B) 14;T') 15.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHuA u NOJIYUEHHbLIL OMEen.

5. (2 6ata) Haiinure kopenb ypaBHeHus 3*"2-5*3*=12



6. (2 6ayma) CKOJILKO TENBIX PEIICHUN HMEeT HepaBeHCTBol<7X'1<49‘?

— 5—8x—x>
7. (2 6ana)HaiiquTte TOUKy MakcuMyma QyHKIIAN Y=

8. (2 6aJ1J1a)B XO0JIe pacnajaa paguoakTUBHOIO U30TOIA €ro Macca YMEHBIIAETCS M0 3aKOHY
m(t) = mg- 2747
'rmeMo — HavallbHas Macca u30Toma,l — Bpemsl, pomIeaIee OT
Ha4yaJIbHOTO MOMEHTA, | — IepHo/] rnosypacnaia. B HauaibHbIE MOMEHT BpEMEHU Macca
n3otona 184 mr. [lepuonerononypacnamacocrasiser 7 MuH. Halimure,
Yepe3CKOJIbKOMHUHYTMACCan30ToNadyeTpaBHa 23 mr.

JonoiHUTEeIbHAS YACTh

Ilpu eévinonnenuu 3a0anus 9 3anuuwiume xo00, 000CHO8aAHUE PeUieHUA U NOTIYYEHHbLI

omeem.

—2x=0
9. (3 6amna)Pemmte rpaduyecku cucTeMy ypaBHEHHI: {); _ Zf —0

Iposepounas paooma Nel0 " Jlorapupmel. Jlorapudmuueckas pynkuus' (OK 01, OK
02, OK 03, OK 04, OK 05, OK 06)

Oos3aTeIbHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeEen U3 Yemoipex nPeodioHceHHbIX.

1. (1 6amn) Kakas u3 ¢pyHKIMI Bo3pacTaeT Ha Bcel o0acTu onpeeneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; ') f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacts onpenenenns pynkuuu f(x) = 3

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T) (-o0; -7), (1,5; +o0).

3. (1 6amr)PacnonokuTh B HOPSIKE BO3pACTAHUS: logo,s 4;10g50,4,l08¢ 5 %.
A) logos 4; 1ogo 5 0,4; logy, 5 ; b) logo 5 4;108,, 5% logo 5 0,4

B) log,, 5% logo 5045108054 ; I')loggs 0,4; log,, 5 ; logos 4.

4. (1 6amn)Haitnure KOpeHb ypaBHeHI/IH]Ogil (S o 1) = 2.
A)11;b)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA u NOJIYUEHHbLIL OMEen.
5. (2 6anma)Onpeaenure 3HaUeHNe BRIpakeHns logg 2 + log, 3 + 210824,

6. (2 6ata) YKakuTe HaMMEHBIIEE eJI0€ PEIIEHNE HEPABEHCTBA!
log;(6x — 4) > 2.

7. (2 6anna)Haiigute TouKy MakcuMyma (QyHKIUN Y= (\ + 7) —8x+ 3.

8. (2 6anna)/lnis oGorpeBa moMeIeHus, TeMIepaTypa B KOTOPOM IOJIEPKUBAETCS Ha
ypoBHe Tn=15° yepe3 paauaTop OTOIMJIEHUS MPOITYCKAaIOT ropsuyto Boay. Pacxos npoxoasimeit
yepe3 TpyOy paauaropa Bojasl m = 0,6 kr/c. [Ipoxoas mo Tpyde paccTosHue X, BoJa
oXJIaX1aeTcs OT HauajabHOUM TeMnepatypbl Tx=91° no temneparyps! T, npuuém
X = aﬂl()gag. c = 4200 Br-c Br

Y o1 I, rie KI'-“ C — temmoémkoctsb BOJIbI, Sl

ko3 duienT Temmooomena, a & = 0,8 _ nocrosmuas. Haiinute, 1o xakoil remmnepatypsl (B
rpagycax Llenbcus) oxnaaurcs Bosa, €Ciu JuInHa TpyOsl paguaTtopa paBHa 144 M.




JlonmoJHUTENbHAS YACTh
Hpu eévinonHenuu 3a0anus 9 3anuwmume xo@, obocHosanue peuienusn u n0lelleHHbll2
omeem.

9. (3 6ayna)Pemure rpaduvecku cucreMmy ypaBHeHHﬁ:{y +2x = logs 13_5 —logs >
2y—3x=6
Tembl pedepaTos

1.IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE

2.BekTopsbl B MpOCTpaHCTBE. YTOI MEXKAY BeKTOpaMu. CKaIIpHOE POU3BEICHHE BEKTOPOB
3. Pemmenue npocTedmmx TpUroHOMETPUIECKUX YPaBHEHHIA

4. Tpuronomerpuuecknue QyHKIUHU, UX CBOMCTBA U IrpaduKu

5. 'eomerpuueckuii u GU3NYECKUI CMBICI TPOU3BOIHOMN

6. ®u3HYECKUH CMBICI MMPOU3BOTHON B MPOPECCHOHATBHBIX 331auax

7. [IpaBuibHBIE MHOTOTPAHHUKH, UX CBOMCTBA

8. KomOnHamm MHOTOTpaHHUKOB U TEJ BPAIlCHUS

9. Imomanp kpuBoJMHEHHOU Tpanenuu. ®opmyna Herotona — Jleitoauia
10. Crenennast pyHKITHS, €€ CBOMCTBA

11. Tloka3atenbHas GyHKITUS, €€ CBOHCTBA

12. Jlorapudmuyeckas QyHKIHS, €€ CBONCTBA

13. MuoxectBa. ['padbl 1 X TpUMEHEHNE

14. CobpiTHE, BEpOSATHOCTH COOBITHS. CI0XKEHNE U YMHOKEHHE BEPOATHOCTEH
15. 3agaun MmaTeMaTUYECKOM CTaTUCTUKU

16. YpaBHeHUs 1 HEPaABEHCTBA C MOAYJIEM

Kpumepuu oyenxu

OueHKa «OmJjiu4HoO» -BBIIIOJIHCHBI BCC TpC6OBaHI/I${ K HaIlMCaHHUIO M 3alluTC pe(bepaTa:
0003HaYeHA np06J1eMa u o0oCHOBaHa €€ AKTYAJIBHOCTB, CHCJIaH KpaTI(I/Iﬁ aHaJIn3 pPAa3JIMIHbIX
TOYCK 3pCHUA HAa pacCMaTpHUBACMYIO np06neMy M JIOTUYHO H3JI0KE€Ha COOCTBEHHAs no3unus,
C(l)OpMyJ'II/IpOBaHLI BbBIBOJIbI, TEMa pacCKpbiTa IOJHOCTBIO, BBIACPIKAH O6’LCM, COGJHOI[CHBI
Tpe6OBaHI/I$I K BHCHOIHCMY Oq)OpMJ'ICHI/IIO, JAaHbl TIPpAaBHUJIBHBIC OTBCTHI Ha JOIOJIHHUTCIBHBIC
BOIIPOCHI.

0uem<a «xopouito)» -OCHOBHBIC Tpe6OBaHI/I${ K pe(bepaTy H Cr'o 3allIUTEC BBITNIOJIHCHBI, HO IIPHU 3TOM
AOMYIICHBI HCAO0YCTHI. B 4actHOCTH , HMCIOTCA HCTOYHOCTH B H3JIOKCHUU MATCpUATIA;
OTCYTCTBYCT JIOTHYCCKAd MOCICAOBATCIbHOCTDL B CYXXKACHHUAX; HC BBIACPIKAH 00BEM pe(bepaTa;
HUMCIOTCH YIIYIICHHA B Oq)OpMJ'ICHI/II/I; Ha JOMNOJIHUTCIBHBIC BOIIPOCHI ITPU 3alIUTE AaHBI HCTIOJIHLBIC
OTBCTHI.



Ouenka «yooenemeopumenvho» - UMEIOTCS CYLIECTBEHHBbIE OTCTYIUICHHS OT TpeOOBaHUU K
pedepupoBanuio. B uwacTHOCTH: TemMa OCBEIlEHa JUIIb YaCTUYHO; JOMYIIEHB (hakTHuyecKue
OIMOKK B COJEpKaHWMU pedepaTa WIM NMPH OTBETE HA JIOTMOIHHUTEIBHBIC BOMPOCHI, BO BpPEMs
3al0UTBI OTCYTCTBYCT BBIBO.

Ouenka «neyooenemeopumenvroy - TeMa pedepara He pacKpbiTa, 0OHAPYKUBACTCS
CYLIECTBEHHOE HEIOHUMAaHUE IPOOIIEMBI.

III. OIMIUCAHUE OPIrAHM3AIIMU OLHEHUBAHUSA U MPABWUJ OIIPEJAEJIEHUSA
PE3YJbTATOB OLIEHUBAHMUSI.

YpoBeHb MOATOTOBKM OOYYArOMIMXCS MO 00Ie00pa3oBaTeIbHON yueOHON TUCIUTIIIMHE
OIIEHUBAETCA B Oamiax: «5» («OTIUYHOY), «4» («XOpomIoy), «3» («yIOBIETBOPUTEIBLHOY), «2»
(«HEYIOBIETBOPUTEIILHOY).

Onenka «omauuno» - OOYYAIOMIMKCS TIOKAa3bIBACT IIOJIHBIE U TJIyOOKHE 3HAHHS
MIPOTPAaMMHOTO MaTepHaia, JOrHYHO U apTyMEHTHPOBAHO OTBEYAET HA IMOCTABJICHHBIA BOTIPOC, a
TaKXe JOTMOJIHUTEIhHBIE BOTPOCH], TOKAa3bIBAET BHICOKUN YPOBEHb TEOPETUYECKUX 3HAHUIL.
[IpakTrueckyto yactsb BbinosHAeT Ha 100%.

Onenka «xopowo» - o0O0ydaroOmIMiicsl TOKa3bIBaeT TIyOOKHME 3HAHHUS HPOrPaMMHOTO
MaTepualia, TPaMOTHO €T0 H3JIaraeT, IOCTATOYHO ITTOJHO OTBEYAeT Ha MOCTABJICHHBIA BOIPOC U
JOTIOJTHUTEIIBHBIE BOTIPOCHI, yMENIO GOPMYIHPYET BBIBOBI. B TOXe Bpems ITpH OTBETE JOIMyCKaeT
HECYIIIeCTBEHHBIE moTrpenrHocTH. [IpakTndyeckyro yacTh BoimoHseT Ha 90%-80%.

OneHka «yoogremeopumenvHo» - OOYJAIOIIUICS TIOKAa3bIBACT JIOCTATOYHBIE, HO HE
riyOOKHe 3HAHUS MPOrPaMMHOI0 MaTepHala; Mpu OTBETE HE JOIMYyCKaeT I'pyObIX OLIMOOK WU
MPOTUBOPEUYUH, OAHAKO B (OPMYIUPOBAHUU OTBETA OTCYTCTBYET MOJDKHAS CBSI3b MEXIY
aHaJIM30M, apryMeHTanueil u BbiBoJaMu. [l mMoOJydeHHs] MPaBUIBLHOTO OTBETa Tpedyercs
yTrouHstouue Borpockl. [Ipaktuyeckyro gactsb BoinosHseT Ha 70%-60%.

OneHka «Hey0osnemeopumenbHoy» - 00y4aloUUICs TOKa3bIBAeT HEJOCTATOYHbIE 3HAHMS
MPOrpaMMHOTO MaTepuaja, He CIOoCOOEH apryMEeHTHPOBAHO U MOCJIENIOBATEIbHO €ro M3Jararh,
JOTTyCcKaeTcsi TpyOble OIMOKU B OTBETaX, HEMPABWILHO OTBEYAET HA MOCTABJICHHBIN BOMPOC WM
3aTpyaHseTcs ¢ oTBeToM. [IpakTrueckyto 4acTh BhINOJHSAET Ha MeHee 50%.

Dk3aMeH 10 001eo0pa3oBaTeNbHON yueOHOW JUCHMIUIMHE MIPOBOJUTCS B MEPUOA
9K3aMEHALIMOHHBIX CECCHUM, YCTAHOBJICHHBIX KaJeHAApHBIM Y4eOHBbIM TIpadukoM. OK3aMeH
MPUHUMAETCS IMpenoaBaTesiIMU, KOTOpbIE TPOBOJIMWIA 3aHSTHUS 10 JaHHOMY Y4eOHOMY
MpeIMeTy.

Bo Bpems »k3ameHa o00mieoOpa3oBaTenbHOM y4eOHOW JAUCHUIUIMHE JIOIYCKAeTCs
MCIO0JIb30BaHME HATJISAHBIX TOCOOMIA, THGOPMAITMOHHO-CIIPABOYHBIX MATEPHUAJIOB B BUJIE TaOJIHII
U CXEM IO PYCCKOMY S3BIKY, IEpEeYeHb KOTOPBIX 3apaHee periaMeHTUPYyeTCs.

IV. KOMILUIEKT OLEHOYHBIX CPEACTB JJis1 3K3AMEHA 11O
OBIIEOBPA3OBATEJLHON YYEBHOM JUCHUILIUHE «<MATEMATHKA»

Ko u HaumeHoBaHue ¢gopMHUpyeMbIX KOMIIETeHIUI Kpurepun ouenku

OK 01 Br16upats criocoOsl penieHus 3aau npopeccuoHaaIbHON
JESITEIbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPECTBA MIONUCKA, aHAJIN3A U
MHTepHpeTanuyu HHPOpMaLUU U HHPOPMALMOHHBIE TEXHOJIOT U
JUISL BBITIOJIHEHUS 337124 PO (ECCHOHATIBHOMN 1 TeIbHOCTH

- YPOBEHb OCBOEHHsI 00 YYArOIIIUMHUCST
MarepHaa, mpeaIycMOTPEHHOTO
yaeOHOI

MIPOTrPaMMOii TT0 YIeOHOM TUCIUTITHHE;

- TCOPCTUYICCKUC 3HAHUA IPU
BBITIOJIHCHHUHW MPAKTUYCCKUX 3a4a4;




IIK 2.1. IlnaHupoBaTh W OpPraHU30BBIBATH MATCPHAIBHO- | - YPOBEHb 00OCHOBAHHOCTH, YETKOCTH

TEXHUYECKOE obecrieueHme nporecca TEXHHUECKOTo | 3/I0EHI OTBETa IpHt CobI0ACHHH
IMPUHIMUIIA TTOJTHOTBI €ro COACPIKAHUA.

OOCITy’)KMBaHUSI M PEMOHTA AaBTOTPAHCIIOPTHBIX CPEACTB U UX

KOMITOHEHTOB.

YcJ10BUS BBINIOJTHEHUS 3a/1aHUS

1. MecTo BbIOJHEHUS 3aaHus: KaOuHeT «MaremMaTukm»

2. MakcumManbHOE BpeMs BbINOJIHEHU 3a1anus: | yac 30 MuUHYT

3. ObOyuaromuecst MOTYT BOCIIOJIB30BAThCS: TaOIMIIaMU paJliaHHONH MEpPBI OCHOBHBIX YIJIOB B
TPUTOHOMETPHH, TaOIUIIaMU TIPOU3BOAHBIX, TAOIUIIAMH IEPBOOOPA3HBIX.

3K3aMeHaHHOHHLIe BOIIPOCHI.

1. Omnpenenurens BTOPOro U TpeTbero nopsaaka. CoiicTBa onpeaenureneil. Pemenue
CUCTEM JIMHEHHBIX YPaBHEHUN BTOPOTO U TPEThEro NopsakoB MerogoM Kpamepa.

2. Uucnosas ¢pyHKIHS, 00J1aCTh ONPEIEIeHNsI, MHOKECTBO 3HAUCHU.

3. CpoiicTBa (DyHKIIMH: Y€THOCTb, HEUETHOCTb, IEPUOAUYHOCTD, OTPAHUYEHHOCTD,
MOHOTOHHOCTb, SKCTpEMYM (DYHKIUH.

4. I'paduk pynkuuu. [pocreiimne npeodpazoBanus rpadpukoB GyHKIUH.

5. Crenensb ¢ NPON3BOJIBHBIM JCHCTBUTEIBHBIM MOKa3aTeneM. CBOMCTBA CTETICHH.
Crenennas ¢pyukius £"(msa n=2x ,n=2x+1, n=-1,-2,1/2,1/3,-1/2).

6. Jlorapumbl 1 1X OCHOBHBIE CBOMCTBA. OCHOBHOE JIOTapuU(PMHUIECKOE TOXKIECTBO.

dopmyna nepexosa ot JIOTapu(pMoB C OJHUM OCHOBAHHEM K Jloraprudmam ¢ Ipyrum
OCHOBAHHUEM.

7. Brruucnenue norapudmMoB ¢ MpoOU3BOJIbHEIM OCHOBaHHEM. JlorapudmupoBanue u
MOTEHIIUPOBAHNE BBIPAKECHHIA.

8. [TokazarensHas QyHKIMS, €€ CBOMCTBA U TpaduK.

9. Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U rpaduK.

10.  Pemenue nmoka3aTenbHBIX YPABHCHHUN U HEPABCHCTB.

11.  Pemenue norapuMUUeCKUX ypaBHEHHI M HEPABCHCTB.

12.  TpuroHomerpuveckue GyHKIIUH YUCIOBOTO apIyMEHTa U UX MPOCTEHIITNE CBOCTBA.
13. ®yHkmusa y= sinX, e€ cBoiicTBa U rpaduk.

14,  OyHkua y= cos X, €€ cBOMCTBA U rpaduK.
15. ®yskmus y= tg X, e€ cBoiicTBa U rpaduk.

16.  3aBHUCHUMOCTb MEXAYy TPUTOHOMETPHUUECKUMH (PYHKIMSAMH OJHOTO aprymeHTa. ®opmyibl
IIPUBEACHHUS.

17. Pemenue tpuronomerpuueckux ypasHenuit sin x =0,1,-1, cos x=0,1,-1.

18.  Ilpocreiimme TpUroHOMETPUUECKUE YPABHEHUS U UX PELICHHE.

19. Bekropsl. JInHeiHbIe onepaiuu HaJl BEKTOPAMU.

20.  CkansipHOe NMPOU3BEJCHNE BEKTOPOB U €T0 CBOMCTBA. YTOJI MEX/y BEKTOpaMHU.

21.  Ilpsmas u MIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak napamienbHOCTH IPSIMOM U TNIOCKOCTH.
OO6patHas Teopema.

22.  JIBe miockocTu B mpocTpancTse. [Ipru3Hak nmapamienbHOCTH ABYX IIOCKOCTEH.

23.  IlepneHaukynsp U HAKJIOHHBIE K MJIOCKOCTU. YTOJ NMPSIMOH C MIOCKOCTHIO.

24.  IlepneHIuKyIspHOCTb MPSIMOM U MIOCKOCTH. [IpU3HAK MepneHauKyIIpHOCTH NPSIMON U
IIJIOCKOCTH.

25.  Teopema o0 Tpex MepreHANKYIIpax.

26. I'eomeTpuuecknii CMbICT IPOU3BOAHOM. ATOPUTM OTBICKAHUS YPAaBHEHUI KacaTeIbHON

Y HOPMaJIA K TaHHOU KPUBOMU.
27.  ®opmynsl quddepeHIMpPOBAHNUS .
28.  JluddepeHumpoBanue TPUrOHOMETPHUUECKUX (YHKIUI.




29.

[TepBooOpa3nHas. HeompeneneHHbI HHTErpal U €ro CBOMCTBA.

30.  HurterpupoBanue meMeHTapHbIX GyHKInNA. Tabnu4Hble HHTETPAJIBL.

31.  Meroa NOJCTaHOBKU B HEOTIPEICICHHOM HHTETpae.

32.  @®opmyna Herorona-Jleitbnumna. [nomans KpuBOIMHEHHON Tpaneuy.

33.  MmHororpannuku. [Ipu3ma, mapamnenenumnes. CBOWCTBA IpaHeil U quaroHaieu
napaJiesienumne s a.

34.  Hwmnaap, konyc. CeueHust niMHApa U KoHyca. [lupaMua, ycedeHHas mupamMuia.
35.  Cdepa u map. Ceuenne mapa miockocTbio. Yactu cepsl u mrapa.

36.  OOBEM mapasurenenuriesia ¥ MpU3MBbI.

37.  OO0BEM mupamMuIbl, yCEYEHHON THPAMH/IBL.

38.  OOBEM mIMHIpPA, KOHYCa, YCEUEHHOTO KOHYCA.

39.  OOBém mrapa.

40.  [Inomanp MOBEPXHOCTH MPHU3MBI.

41.  IInomanaps MOBEPXHOCTH MUPAMUJIbI, YCEUSHHOW MUPAMUJIBI.

42.  Ilnomanes MOBEPXHOCTH HWJIMHAPA, KOHYCA, YCEUEHHOTO KOHYCA.

43.  Tlnomane cdepsl U e€ JacTel.

44.  DnemeHTbl KOMOMHATOPUKU: pa3MEIICHHs], TEPECTAHOBKH, COUETAHMUSL.

45.  Cayuaiiasle coObiTus. BeposTHOCTH COOBITHS.

IK3aMeHAIMOHHBIE OMJIeThI

BapuanTt 1

1
1)Berunciure 29- 164 — 15.

2) YrpocTuTe BhIpakeHHE

1)131  2)43 3)73 4)101.

50,5

5—0,5'

1)5  2)13)104)0.

3)Vmpocture Beipakenuelog, 50— 2log, 5.

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

o . 3
4)Haiinute 3HaueHuecos @, ecnmu sina =-0,8 u m < a < Py

1)-06  2)0,6 3)02 4)0,36

5) YnpocTure BeIpaxkeHue 7€0S%0— 5 + 7sina.

1)1+costo  2)2 3)-12  4)12.

6) Pemmre ypaBaenue cosx = -1.

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

7) YKaKuTe MPOMEXKYTOK, KOTOPOMY MPHHAUICKUT KOPEHb ypaBHeHUsT V64 — 3X? = -X.

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

1 0,5x+1_

8) YkaxuTe MpoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E) =8

D[40 2)[01) 3)[s-4)  4)[46).

9) Pemmre HepaBEeHCTBO

6x—2
x-1)(x+2) —

D) (o0r2Ul;1) D2V (Lto)  3)(o032)  4) (035) U (-25).



10) HaiiauTe MHOXKECTBO 3HAUCHHUH (YHKLIUU Y = COS X — 2.

DB 2) (eosteo)  3)[-L1] 4) [3-1]
11) Haitmmre npomssoanyro Gpynxmun f(X) = (7 — 2x)*.

1)-4(7 -2x)"3  2)-8(7—12x)% 3)8(7-2x)% 4)(7-2x)2%
12) Ykaxkute nepsoodpasuyto pynkmun f(X) = 2x + 4x>— 1,

Dx*+xt-x  2)2x%+4x* 3)2+12x? 4) x>+x*,

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

1)0 2)4 39 4) 15.

14) Haitaute Touky MakcuMyMa (pyHKIHH y = X° — 3X2,
1)0 2)2 3) -2 4) 3.

15)Haiiqure mtuaroHay MpsIMOYTOJILHOTO Mapajuieienuiesia mo TpeM ero u3MepeHusim: 2; 2; 1.
1) 5 2) 10 3)3 4) 31.

16) Beraucmure miomans Gurypsl (S), orpannueHHoi muEuaMEy =4 —x2, y=0,x=0, x = 2.
ns 22 3)5.  4)6-

17)Vkaxure oGnacts onpenenenus pyHkuun y =logg 3(6x — 3x%).

1) (0;0)U(2;+0) 2) (-2;+00)  3) (2;7+00)  4) (0;2).
2—-5x
18) Haitnute Hanbobliee 1eyi0e pericHre HepaBEeHCTBA (5) -1<0.

1)0 2)-1 31 4) 2.

19)[Tno1maau AByX rpaHeii MpAMOYTOJILHOTO Mapayie/IeuIe[a paBHbI 56aM% u 192,I[M2, a JuyInHa
ux obmrero pebpa 8am. Haiinure o6beM mapasienenumesa.

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

20) O6pasyromas KoHyca paBHa 12cM U COCTABIISET € INIOCKOCTBIO ocHOBaHMs yron 30°.
Haiinmure 00beM KoHYCa, cunTas = 3.

1)384  2)192 3)24v2  4)648.

Bapuant 2

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

1145

2) YpocTuTe BhIpOKEHUE 03"

1) 1,2 2)5 3)1112  4) 115
3) Vrpoctute Beipakenue 21°823 +log, 2 - log, 14.
1) 2 +2log,2 2)2  3)3-6log,2 4)7.

o . V2 T
4)Han;u/ITe 3HAYEHUECOS &, €CJIU SIN @ = Y n <a< >

7 2

V7 V7
N-< I 3T 4

5) YupocTtute Bepaxkenue -3sino - 6 — 3cos?a.



1)1  2)2coso. 3)coso+sina  4)-9.

6) YKaKuTe MPOMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHeHns V125 — 4x2 = —x.
D536 2)(e0i10) 3 (55400 4) (—omi 3]

7) Pemure ypaBuenue sinx = 1.

1)2mn,neZ  2)7  3)-+2mnneZ 4)mnneZ.

0,4x—2

8) VkaxxuTe MpoMeKyToK, KOTOPOMY NMPHHAICKHUT KOPEHb YPaBHEHUS (%) = 125.
1)[40) 2)[0:1) 3)[L4) 4 [4:6).
9) Pemmte HepaBEHCTBO mx—xz;)?xm <0.
1) (-2) 29[22 UGo)  3)(03)  4)(-0:-2) UG; 3],
10)Haiiqute MHOXECTBO 3HAUYCHHI QYHKIIMU Y = sin X+ 4.
DBl 2) (eosteo)  3H[-L1] 4) [5-3].
11) Haitaure npomssoanyro Gpynxmun f(X) = (5 + 3x)3.
1)3(5+3x)> 2)9(5+ 3x)? 3)-3(5+3x)® 4)-(5+3x)%
12) Vkaxwure nepsoobpasnyro dpyrkmpn f(X) = 3x%+ 2x -4.
1) x3+ x? - 4x 2)6x+2  3)x3+x? 4) X%+ x — 4x.
13) Pemmre paBuenue log, x + log, 6=log, 18.
1)0 2)11  3)3 4) 12.
14)Haiinute TOYKy MUHEMyMa QYHKIMH Y = x>~ 1.
1)-1 2)1 3) -2 4) 0.
15) HaiinuTe quaroHaam mpsiMOYTrOJIBHOTO MapajulesienuIieia o TPEM ero u3MepeHusm: 2; 3; 6.
1) 55 2)7 3) 49 4) 11.

16) Berauciute miontaas ¢uryps (S), orpaHnueHHON mTHHMAMH Y =X+ 1, y=0,x =0, x = 2.
1) 8 2)5 3) 6 4) 4.
17)Vkaxwure obnacts onpenenenus GyHkuun y =logg 5 (x* — 4x).

1) (-0;0)U(4;+00) 2) (-4;+0) 3) (4;+0)  4) (0;4).
6X—
18) HaiiauTe HauMeHbIIIee IEJI0€ pEellieHHEe HEPaBEHCTBA (H) -1<0.

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

19)ITnomamu ABYX rpaHeii IpAMOYroaLHOTO Mapajieenuneaa paHbl 35em? u 42cm?, a Ha
ux obmero pedpa 7cm. Haiinute o0beM mapaienenumnenaa.

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

20) O6pasyronias KoHyca paBHa 24CM U COCTABIISET ¢ MIOCKOCTHI0 OCHOBaHus yroia 30°,
Haiigure o6beM KoHYyca, cunTas T = 3.

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

Bapuanr 3



1
1)Beranciure 2:1253 —0,9°

1)109 2)113)9,14)9.

1,4

2)VIIpOCTHTE BBIPOKEHHE o7

1) 697 2) 2 3)0,7  4) 36.
3)Vupocture BeipakeHuelogs 3 - logs 15 +logs 5

1)-1+logs5 2)-2 3)0  4)logs—.

o . V6 T
4)Haiiqure 3HaYeHUESin @, €CIIK COS @ = 1 S<a<m

5

10 V10 V10
1)1—6 2)5 3)iT 4)7

5) YnpocTute BeIpaxkenne -4sin’a +5 — 4c0s%ol
1)1  2)1+8sinPa  3)1+8cos’a  4)09.

6) YKaKHTe MPOMEKYTOK, KOTOPOMY IIPHHAUIEKUT KOPEHb ypaBHeHns V4x2 — 27 = -x
D [3:36] 2) (<o) 3) (37400 4) (—o0i=7],

7) Pemmte ypaBHeHHE COSX = -1

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

0,1x-1
8) VkaxkuTe MpoMeKyTOK, KOTOPOMY MPHHAUICKHUT KOPEHb YPaBHEHUS (—) 16

8
1) [-40) 2)[0;1) 3)[1;4)  4)[46).
X+8 20
(4x-1)(x—-2)

1) (-8lU G2 2)[8)U2tw)  3)(-0;2)  4) (-0i-8) U (2; +90).

9) Pemnte HEpaBEHCTBO

10) Haiinute MHOKECTBO 3HaYeHHH QyHKIMKH y = sinX — 1
DL 2) (eote)  3)[-20]  4)[0:2]
11) Haiigure npoussoanyro Gpynkuuu f(x) = (3x — 4)°
1)-18(3x —4)> 2)6(3x—4)> 3)18(3x—4)> 4)(3x—4)’.
12) Vkaxwure nepsoobpasnyio pynkuun 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 GyHKIUH y = 4x — x*
1)4 2)2 3) -4 4) 1.
15)Haiiqure muaroHayM NpsIMOYTOJILHOTO MapajieienuIesia mo TpeM ero u3MepeHusM: 6; 6; 7
1) 19 2) 11 3) 121 4) 36.

16) Beruuciure miomans Gurypsl (S), orpanuuenHoi muausmMu y =1 —x3, y=0,x=0,x = 1.



3 1

1
1)1 2) " 3) " 4) L.
17)Vkaxwure obnactb onpenenenus pyukuun y =log s (x* — 3x).

1)(-3;+00) 2) (-0;0)U(3;+0)  3) (3;+o0) 4) (0;3).
4—-8x
18) Haitnute Hanbosbliiee 1eoe pelnieHre HepaBeHCTBa (;) -1<0.

N1 21 32 Ao

19)I1nomany ABYX TpaHeil NPAMOYrOJILHOTO Tapasienenunena papusl 20cm? u 45¢m?, a amuHa
ux obmiero pedpa Scm. Haiinure o0beM napasienenurena.

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

20) O6pa3yronias KOHyca paBHA 18IM U COCTaBIISET ¢ MIIOCKOCTIO OCHOBaHHs yroi 30°,
Haiigure o0beM KoHYca, cunTas T = 3.

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

Bapmuanr 4
1)Beruncimre  3%27713 430
1)0 2) 3 3)2 4) 4.
2) YrpocTuTe BhIpakeHHE 71722
1) 49 2) 117 3) 734 4) 72,
3)¥Ynpocture Boipaikenuelog, , 4 — log;,, 16 —l0ga. 8
1)1/2 2)5 3) 8log, 5 4) 25.

o . 3T
4)Haiinute 3HaueHnecos @, ecmu sina =12 n n < a < >

1) -0,6 2)\N3/72  3)\N2/2 4) 0,36
5) Ynpocture BeIpaxkeHne -3c0s%a + 27 - 3 sina.
1)12 2)24 3)27 4)0.
6) Pemre ypaBHenue cosx = 1/2.
1)+n/3 +2mn, neZ  2) g 3) g +2nn,neZ 4) Tn,nNeZ7) YKaxuTe MPOMEKYTOK,
KOTOPOMY NMPHHAISKHUT KOPEHb ypaBHEHHs VX — 3 = X-9.
1) [1,5;912) (3;10;)  3) (2;21) 4) (—o0;—2].
8) VkaxuTe NPOMEXKYTOK, KOTOPOMY IIPHHAJIEKUT KOpeHb ypaBHenus (121)2¥+5=11%1,
1) [-4,0) 2)[06:1) 301l 4) [4:6).

(4x—1)(x—-2)
(x—8)

1) (02U 1) 2 [23)U (L) 3)(0i-2)  4) [1/4:2] U (85+0)

9) Pewute HepaBEeHCTBO > 0.

10) Haiiaute MHOXKECTBO 3HaUCHUN QyHKIUH y =Sin X — 4.
1) [3:1] 2) [-5;-3] 3) [-1;1] 4) [-3;-1].
11) Haitaure npoussoanyro gynxiuu 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) Yxaxkute nepsoodpasuyro pyaxmuu f(X) = 11x20 +9x8- 1.

1) x*+ x*~x 2) x4+ x%x 3) 2+ 12x2 4) 11x%+72x.
13) Pemmre ypaBuenue 2 log, x + log, x=10 log, 3.
1) 8 2)9 3) 18 4) 6.
14) Haiiaute Toukd MakcuMyMa (yHKIHH y = -X> + X+6.
1) 1/2 2) 1/25 3) -2 4) 25/4.
15)Haiiqure muaroHav MPsIMOYTOJILHOTO MapajuiesienuIe/ia o TpeM ero usMepeHusm: 5;4; 1.
1) V42 2) 42 3)21 4)12.
16) Berauciure miomans Gurypsl (S), orpaHuueHHON MuEUAME y = X2, y =0, x = 1, x = 4.
1) 65/3 2) 65 3)1/3 4) 6.

17)Vkaxure oGnacts onpeaenenus GpyHkunn y =loggs(2 — 5x + 2x2).
1) (o051 2)UQsH0)  2) (-2340) 3) (2:+0) 4) (112:2).
18) Haiinute HanMeHblIee 1ieNoe pelmenne Hepapenctea (7/3)273% -1 <0,
1)1 2)0 3)-1 4) 2/3.

19)ITnomany ABYX TpaHeil MPAMOYrOJIBHOTO TIapaieNenumnena paBHel 169am? u 52am%, a amuHa
ux obmero pedpa 131m. Haitnure o0bem napanienenunesa.

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

20) /Tnametp ocHOBaHHs KOHyca paBHa 6¢M. OOpasyroias KOHyca COCTaBISET € TNIOCKOCTHIO
ocHoBaHus yron 45°. Haiinure 06beM KoHyca, cuuTas w = 3.

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

Bapuant 5

1
1) Berunciaure 6 - 6254,

1) 5 2)6 31 4) 10.
2) YHpocTuTe BeIpaKeHHne Ejz

1) 169 2) 13 3) 100 4) 0.
3)Ynpocrure Beipaxkenue 4 logs 3 -log; 7-log3(%)

1)1/4 2)4 3) 8log, 5 4) 0.
4)HaiiauTe 3HauenHnecos , ecma sina =\2/2 u m/2 < a < .

1) \2/2 2) -\2/2 3) 12 4) 0
5) YipocTtuTe BhIpaxkenue -C0s? 2a — 5 - sin 2.

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

6) Pemmre ypaBHeHHE COSX = -V2/2.

1) £37/4 +27n, neZ 2)% +27tn 3)g+2nn,neZ 4) tn,neZ

7) YKkakuTe MPOMEXYyTOK, KOTOPOMY MPHHAUICKUT KOPEHb ypaBHeHus V49 — 6x? = -x



1) [-5;0]2) (-15;0) 3) (-2;10) 4) (—o0;—8].
-x—3
8) YkaxuTe NpoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E) =72

1) (-25:-11) 2)[-1,0) 3)[-2; 5) 4) (8;28).
(4x—-2) (x+2)

x—3

D) (025D 2) (2] UL553). 3) (o0i2)  4) (0r5) U (-23).

2

9) Pemmre HepaBEeHCTBO <0.

10) Haitnute MHOKECTBO 3HAYCHUH (QYHKIIMH Y = COS X — 6.
1) [3:1] 2) [-7:-9] 3 (L4  4[3-1]
11) Haitaure npomssoanyro Gpynxmun  f(x) = (0,5 — 2x)*.
1)-8(0,5—2x)> 2)-8(5—-2x)"%2 3)8(5—2x)% 4)(7-2x)2
12) Ykaxute nepeoodpasuyto pyaxmuu f(X) = 2x + 4x°— 4,
Dx*+x*4x 2)2x%+4x* 32+ 12x2 4) xP+xh

13) Pemmre ypaBHenue logs 2x + logs x =log; 8.

1) -2 2)4 3)2 4)0.
14) Haiiaute TOukd MakcuMyMa (pyHKIHH y =4 X — X2,
1)0 2)2 3) -2 4) 3.
15)Haiiante muaroHaau MpsSMOYroJbHOTO HapajieeuIeaa Mo TPEM ero u3MepeHusm: 3; 4; 5.
1)- 5\2 2) 5\2 3) 35 4) 15.
16) Boruucnure miomiaas GUrypsl (S), OrpaHHYeHHON JIHHUAMHE Y = —60X, y =0, X = 4,
1)8 2) 22 3) 48 4) 62,

17)Vxaxwure obmactb onpenenenus pyHkuun y =log, s (4x — 5).
1) (-0;0)U(2;+0)  2) (5/4;+0)  3) (2;+0)  4)(0;2).
-2x—-1
18) Haiinurte Hanbobliee 1eJioe PelICHHE HEPAaBEHCTBA (E) -1>0.

1) [-1/2;00) -1 31 42

19)[inomamu IBYX rpaHei MPsIMOYTOJIbHOTO MapalIeICIUIIeia PAaBHAbI 27am% 57,[[M2, a JJIMHa
ux obmrero pedpa 3am. Haiinure o6beM mapasienenuresa.

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

20) Tnametp oCHOBaHUsI KOHYyca paBHa 4cM.’ a BeicoTa 3cM.. Haitmure 00beM KOHyca, CUnTas
T =3.

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

5
1) Beruuciure 164+ —0,16.

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

2) YrpocTuTe BhIpaKeHUE i/ —0,25 *i/ —-0,5



2) -0,5 2) 0,25 3)0,5 4) -0,5.
3)Ympocture Beipakenune g x = 2Ig 3 + 3lg 2

1)72 2)82 3)8log,5  4)42.
4)Haiinute 3HaueHue cos a, ecnu sina =-0,3 u 3m/2 < a < 2m.
1) \91/10 2)V71/10  3)8/10  4) 0,36

5) YnpocTure BeIpaxkeHne 3020 +4 + 3sino.

1)4 2)5 3)7 4) 12
6) Pemmte ypaBuenne tg(3x+ 2) =-1.
1) -(m/12) —2/3)+(n/3)  2) —g 3) g +2nnneZ  4) mn.neZ
7) YKaKuTe MPOMEKYTOK, KOTOPOMY IPHHAIEKAT KOPEHb ypaBHenns 64 — 3x2 = -x.
1) [0; 2]2) (-2;0) 3) (0;2) 4) HeT KOpHEeH
8) YKaxnTe IIPOMEKYTOK, KOTOPOMY TIPHHAIUIEKUT KOPEHb ypaBHerns (64)Vx1= 4¥xL
D{87y 2)[01) 3)[=-4)  4)[46).
9) PemmTe HEPaBEHCTBO T:ra <0.
1) (-3/4:413) 2 [-U&1)  3) (-01-2)  4) (-05-5) U (-2:7).
10) Haitmute MHOKECTBO 3HAUYEHUM QyHKIMH y = cosX +1/2 .
1)[-0,5;1,5]  2) (-o0;to0)  3)[-1;1,5]  4)[-3;-1].
11) Haiimure npoussoanyio Gpyakiun f(x) = (—6 — 7x)%.
1)-28(—6 —7x)® 2)-8(7—-2x)® 3)8(7—-2x) 4)(7-2x)2.
12) Vxaxwure nepsoobpasznyro gyakimu f(X) = x —x + 4.
Dx/B-x22+4x  2)2x+4x* 3)2+12%° 4) x?+x4,
13) Pemmwre ypaBaenue logs x + log; 4=1log; 12.
1) 0 2)3 39 4) -1.
14) Haiinure TOUKM MUHMMyMa (YHKIHH Y = X° — 2X.
1) 0 2)1 3)-2 4) 3.
15)Haiiure 1raroHaiy MpsiMOYroJIbHOTO MapauleleuIIea o TPEM ero usMepeHusm: 3; 3; 7.
1)5 2) 67 3)3 4)\24.

16) Beruuciure miomans Gurypsl (S), orpaHuyeHHON MuHuAMH y = 2X°- 2, y =0, X =2, X = 5.
1) 82 2) 72 3) 48 4) 81

17)VYkaxuTte obaactp onpeaenenus Gpyakuun y =logs(x + 3).
1) (-3;+00) 2) (-2;+00)  3) (2;t0)  4) (0;2).

2x/15
1) <%

18) Haitnute Hanbobliee 1enoe pelnieHne HepaBeHCTBA (E

1) (-00;37,5) 2) (-15+0) 31 42

19)Inomamm ABYX rpaHeil IPAMOYroILHOTO Napasieenunena pasasl 81am? u 49am% a nmuHa
ux obmero pedpa 9am. Haliqute 06beM napasuienenumnesa.



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

20) BricoTa KOHyca paBHa 9cM ,a 06pa3yIoNIas COCTABIISET C MIIOCKOCTHIO OCHOBaHHs yroi 45°.
Haiigure o0beM KoHYCa, cunTast T = 3.

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

1) Berauciure (4/25)%72 + 0,25
1)15,875 2)0,186 3)5 4) 7,75.

2) Yupoctute Beipakenne (1070 * 1008 )7L,
1) 0,0001 2) -100 3)0,01 4) 1000.

3) Haiimute 3Hauenue Boipaxkenue logs(81 * a), ecnm logs a =-5,5
1)2+2logz2 2)2 3)-22 4)-15.

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

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

5) YnpocTute Beipaxkenne -4sin‘o +7 — 4cos?a.
N1 2) 2cosa 3)3 4)-9.

6) YKaKuTe MPOMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHeHns V125 — 4x2 = —x.
1) (-3;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pemmre ypaBuenune sin 2x = V3/2.

1) (-1)"mw/6 +nn/2, neZ 2)% 3)§+2nn,nez 4) tn,neZ.

8) YkakuTe poMexKyTOK, KOTOPOMY IPHHAIEKUT KopeHb ypapHeHus (6)3*11=1/36.
1)[40) 2)[0;1) 3)[1;4)  4)[4:6).

(x—2)(x+1)
xX—2

1) (12U @BHo)  2[L2DUGHe) 3 (wo3) 4 (02) UG 3],

9) PemuTe HEPaBEHCTBO > 0.

10)Haiigute MHOXECTBO 3HAUYEHHH QYHKIMU Yy = sin X+ 4.
D[3-1] 2) (oosteo)  3)[-11] 4 [-5:-3].
11) Haiigure npoussoanyro Gpynxuun f(x) = (11 — 5x)*.
1)3(5+3x)? 2)9(5+3x)? 3)-3(5+3x)% 4)-20(11 - 5x)3.
12) Ykaxute nepsoodpasuyto gpynkmuu f(x) = 4x> - 6.
1) x*-6x 2) 6x+2 3) x>+ x? 4) x*+ x — 4x.
13) Pemmnre paBHeHue log,,; (2x +3) =logy 7 3 + log ;2
10 2)11  3)15 4) 12.
14)HaiiguTe TouKy MUHUMYMa GYHKIUHT y = X°- 2X-3,
1) -4 2) -1 34 4) 1.
15) HaiiauTe quaroHany mpsMOyrojJbHOTO MapauIeNienuIeaa o TPEM ero uaMepeHusm: 2; 2; 1.
1) 2 2)3 3)4 4) 9.



16) Beruuciure miomans Gurypsl (S), orpaHuueHHON MMHMAMU Y = - X2+ 4, y = 0.
1) 16/3 2) 3213 3)11 4) 10.

17)Vkaxwure obnacts onpenenenus pyHkuun y =logs(x% — 2x).
1) (-0,0)UQRst0)  2) (-4t0)  3) (4it0)  4) (0:4).

18) HaitiuTe HauMeHbIIIEE IIENI0E PellleHe HepaBeHcTBa 62712 >1
1)-c0o<x<3umm4<x< 4+ 2)-0o<x<3 3)4<x<8 4)x < 8

19)I1nomany ABYX TpaHel NPAMOYrOJIBHOTO TIApajlieenuIena paBHsl 36ecm? u 45¢m?, a amuHa
ux obmiero pedpa 3cMm. Haliaure o0beM napanenenumesa.

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

20) O6pa3yronias KOHyca paBHa 18cM M COCTABISET C TIOCKOCTBIO 0CHOBaHUs yroi 30°,
Haiigure o0beM KOHYca, cunTas T = 3.

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

Bapuanr 8

1) Berunciure  6%(1/6)%-216°
1)0 2) -35/36 3) 35/36 4) 36

-1,5

2)YrpocTture BhIpaKeHHUE =

11,7 2) 1,71 3) 10 4)0.
3)Ympocture Boipaskenuelog, , 4-1ogy,, 2 + logy (%)
1) log, 30 2)0 3)1/2 4)4

o . 3T
4)Haiinute 3HaueHnecos @, ecnmu sina =3/4 n < a < "

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

5) Ynpocture BeIpaxkeHue -2c0S? 3o +7 -2sin? 3a.

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

6) Pemmte ypaBHeHHE COSX = -1/2.

1+ 2?” +2nn,neZ  2) g 3) % +2mn,neZ 4) tn,neZ

7) YkaxuTte MPOMEKYTOK, KOTOPOMY MPHHAIICIKUT KOpeHb ypaBHeHus V—40 4+ 11x2 = -x.
1) [-3;2]2) (35;37) 3) (-2,0) 4) (—o0; — 4).

—-3x+2
8) YkakuTe MpoMexyTOK, KOTOPOMY MPHHAUICKUT KOPEHb YPaBHEHUS (Z) =217,
1) [-4,0] 2) (0;1) 3) [-o0;-4) 4) [4:6).

5x—2
9) Pewute HepaBEeHCTBO i 0.

1) (s UBUE; +0) 2 [2U (Lio)  3)[351] 4) (035) U (-2;)).

10) Haiiaute MHOXecTBO 3HaueHui GpyHkmn y = 2sinx— 1.
D31 2)(eerteo)  3[31] 4 [3-1]
11) Haitaure npoussoanyro Gpynxiun f(x) = (4 + (1/3)x)°

1) 2(4 + %x)s 2)-8(4+2x)°  3)8(4—2x)° 4)(4+2%)72



12) Yxaxkute nepeoodpasuyto pyaxmuu f(X) = -3x> + 5x*— x? +2.

Dx>-3x44—x3/3+2x  2) 2x%+ 4x° 3) 2+ 12x2 4) x>+x*,

13) Pemmte ypaBuenue logy , 16 +logynx = 1

1) 64 2) 1/64 3) -64 4) -1/64.

14) Haitaute Touky MakcuMyMa (yHKIHH y = X° — 3X2,

1)-3 2)3 3)9 4) -9.

15)Haiiqure muaroHay NpsIMOYTrOJILHOTO MapajuieienuIeia mo TpeM ero u3MepeHusim: 2; 4; 6.
1) 56 2) 10 3) V56 4) 31,

16) Beruuciure miomans Gurypst (S), orpaHudeHHOH uausAMH y = 2x2, y=0,x =0, x = -1
1)8 2)2 3)2/3 4) 20/3

17)Yxaxwure obmacts onpejenenus pyaknun y =Ig(2x? - 6x).

1) (-20;0)U(3;+o0) 2) (-25+0) 3) (2:+e0) 4) (-33).

-1-2x
. 3 5
18) Haiinute Hanbobliee 1eJioe pericHre HepaBeHCTBA (E) = (5)3

1) (-11,0) 2) [1;+o0) 31 4) (-1;1)

19)ITnomany ABYX TpaHeil MPAMOYrOJIBHOTO TapaiieNenumnena paBHel 36am? u 1441m2, a nmuHa
ux obmrero pedbpa 36aMm. Halimure o0beM nmapaienenunesa.

1) 640 2) 1344 3) 1029 4) 864.

20) O6pa3yroniast KOHyca COCTABJIAET C IIOCKOCTHIO OCHOBaHMS yroi 45° muameTp ocHOBaHMS
paBeH 8am. Haiiaure o0bem KoHyca, cuuTas mw = 3.

1)46 2) 192 3) 64 4) 32

Bapuant 9

1

1) Beruncaure 26- 83 — 13.

1)131  2)43 3)39 4)101.

7—13

2) YpocTuTe BhIpayKeHHE PTEEL

3) 0,17 2)13)-174) 0,17

3)YrpocTuTe BEIpaKeHHE logq/7 70-log, /7 1/7.
1)-2-log,,;10 2)1  3)8log,/7 5 4) 20.

4)Haiinute 3HaueHuecos @, ecma sina =08 u m < a < 37”
1) 3/5 2)-3/53)0,2 4)2/5

5) Ynpoctute Beipaxkenne (1/2)cos? (x/2) — 3 + (1/2)sin? (x/2).
1)1+cos’x 2)-25 3)-12  4)12

6) Pemmre ypaBuenue tgx = V3.

1) ©/3 + mn, neZ 2)% 3) g +2mn,neZ 4) wn,neZ

7) YKaKuTe MPOMEXKYTOK, KOTOPOMY MPHHAUICKUT KOPEHb ypaBHeHUsT V196 — X? = -X.

1) [2;362) (35:37) 3) (-2:10) 4) (—o0;—2].



2x—-1
8) YkaxuTe NpoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPAaBHEHHS (%) = (1/3)?

DE40) 2)[01)  3)[-=-4)  4)[4:6).

X
S —
9) PemnTe HEPaBEHCTBO D@D 2 0.

1) (LO)U(1;+0)  2)(-22)  3)(worl)  4) (-oi-1) U (-25).
10) Haiiaute MHOXECTBO 3HaUCHUN QyHKIUK y = 2c0S X — 1.
D3] 2 [-31] 311 4)[-3:-1].
11) Haitaure npoussoanyio Gpyakmmn  f(X) = (-x% +x -1)3
1) (-6x +3)(-x>+x-1)>  2)-8(6 —2x)° 3)8(6—x)° 4) (7 —2x)2.
12) Ykaxute nepsoodpasayto pyakmun f(X) = 3x? - 3x°+ 4.
Dx3+3/M4)x*+4  2)xX3+(3/4) x* + 4x 3) 2+ 12x2 4) x>+x*,
13) Pemmre ypaBuenne logg,(5x — 2) -logg; 4 =logy 1 5.

1)4 2)22 3)44 4) 20.

14) Haiinure Touku MuruMyMa GyHkiun y = (1/4)x* — 8x.
1)0 2) 12 3) -2 4) 2.

15)Haiiante muaroHaau MpsMOYroJbHOTO HapaljieeuIeaa Mo TPEM ero u3MepeHusm: 3; 4; 5.
1) 5vV2 2)5  3)V2 4) 2.

16) Berunciure miomass GUTYPH (S), orpaHHYeHHON THHMSIMHA y = —X2, y =0, x = -3, x = -1.
n8 22 3)5. 48

17)Ykaxure o6nacts onpenenenus pyakuun y =logs (5x — x2).
1) (0:9) 2)(-25+0)  3) (23t0)  4) (0:2).
18) Haiiaute nanbosnsliee 1enoe pemenue Hepapencrsa (1/3)#7> < 1/81.
10 2)3 3)1 4) 2.

19)[Iinomamu IBYX rpaHei MPsIMOYTOJILHOTO MapalIeIeUIIeia PAaBHbI 5291m° u 11512, a
JUTHHA uX o01ero pedpa 23am. Haiinure o0beM mapaienenuresa.

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

20) O6pa3syromias KoHyca paBHa 46CM U COCTABIIAET ¢ MIIOCKOCTBIO OCHOBaHus yroa 30°,
Haiigure o6beM KoHyca, cunTas w = 3.

1)36501  2) 192501  3)240v2  4) 3648.

Bapuant 10
1)Beruucnure 4 (ﬁ)_i +3.
1)132 2) 23 3) 19 4) 10.
2)YIIpoCTHTE BBIpaKEHHE 16;32/2.

017t 21 3) 4 417



3)Ynpocrure Beipakenne 0,5 * 10950

1)10 2)1 3)8 4) 15.
4)Haiinute 3HaueHuesin a, ecmi cosa =0,8 u 3n/2 < a < 27w
1) 3/5 2)-0,6 3)0,2 4)2/5
5) YnpocTure Beipaxkenne 1- sin®x + 8sin? x +7 €0s?x
1) -8 2)-2,5 3)8 4)12.
6) Pemmte ypaBHeHHe C0s2X =+/3/2.
1) t/3+ mn,neZ  2) g 3) g +2mn,neZ 4)+ 1”—2 + mn,neZ
7) YKaKuTe MPOMEKYTOK, KOTOPOMY IMPHHAUICKUT KOPEHBb ypaBHEHUST V32 — 3X? = -X.
D336 (3 210 4 (o2

8) YkaskuTe IpoMeKyTOK, KOTOPOMY NPUHAJIEKUT KOpeHb ypapHenus (1/2)%%74=0,125
1) [-4,0) 2) [0:1) 3) (-o0; 2) 4) [-4:-2).

-1

X
9) PemnTe HEPaBEHCTBO P > 0.

1) (-21)U(2;+0)  2)(22)  3)(oil4)  4) (o) U (-2).
10) Haitnure MHOKECTBO 3HAUeHUH QyHKIMKH y = 2sinx — 1/2.
1) [-2515] 2)[-3:1] 3)[-11] 4 [-3-1].
11) Haiimure nponsBoanyto gyskmun  f(X) = In(x? +2x )
1) 2x+2) I(x*+2x) 2)2(2—-2x) 3)8x 4)(3-—2x)2
12) Yxaxwure nepsoobpasuyto pyukmmu f(X) = x? +2x+ 1.
1) x4+ x2+x  2)x3-x%+4x 3) 2 + 12x2 4) x?+x4,
13) Pemmmre ypaBuenne log,,(2x — 7) -log,, 6 = log, 1 4.
1) 15 2)22 3)155 4) 20.
14) Haiinure Touku MmurumyMa Gyaxiuu y = (1/9)x3 — (1/3)x.
1)-1 2)1 3) -2 4) 2.
15)Haiiqure muaroHaiy MPsIMOYTOJILHOTO MapajuieenuIe/ia mo TpeM ero uamepenusm: 1; 3; 1.
1) 5V2 2)5 3) V11 4) 11.

16) Beruuciure miomans Gurypsl (S), orpaHuueHHON MuHUAME y = —X° + 4, y = 0.
13203 2)2: 3) 5 4) 8.
17)Yxaxure obmacts onpezenenus Gyukimn y =logy /6(0,5 + 2x%).
1) (-00; +0) 2)(-2;+0)  3) (25t0)  4) (0;2).
18) Haiinute nanMeHblIee Henoe pemenne Hepaserctsa (0,2) 412X < 0,04,
1)0 2)3 31 4) 4.

19)Inomamm ABYX rpaHeil IPAMOYroILHOTO Napasieenunena pasasl 48am? u 361M% a nmuHa
ux obmero pedpa 6am. Halimute 06beM napasuienenumnena.

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



20) O6pa3syronias KOHyca COCTABJIAET C IIOCKOCTHI0 ocHOBaHMS yro 45° BricoTa paBHa 8cwm.
Haiigure 00beM KoHYCa, cunTas T = 3.

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

Bapuanr 11

1
1) Beruucnure 12- 643 — 13.

1)133  2)43 3)35 4)101.

60,5

2) YIpocTuTe BhIpaKeHUE pp—y

5) 56 2)-56 3)10 4)1.
3)Yupocrtute Boipaxenuelog, 16— 2log, 4.
1)log,30 2)1  3)8log,5 4) 0.
4)Haiinute 3HaueHue cosa, eciu sina = 0,8 u g <a< 3;”
1) -0,6 2)-0,6 3)0,2 4)0,36
5) YrpocTute BeIpaxkenne 2€0s%a + 0,5 + 2sina.
1)1+cos’a 2)25 3)-12 4)12.
6) Pemmte ypaBHeHHE COSX = -1/2.
1)27n, neZ 2)% 3) i%ﬂ +2nn,neZ 4) mn,neZ
7) YKaKHTe IPOMEKYTOK, KOTOPOMY TIPHHAIEKUT KOPEHb ypaBHeHns V49 — 6x2 = -x.

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

1 )0,5x+2: 97,

8) Ykaxure MpoMeKyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPABHEHHSI (;

D[40 2)[0;1) 3) [-:-3)  4)[16).
(x+1);;x—2) -

9) Pewnte HepaBEeHCTBO
1) (o0-1)  2) [-2)U (1540)  3) (-003-2)  4) (-03-5) U (-23)).
10) HaiiauTe MHOXECTBO 3HAUCHHUH (YHKIIMU Y = COSX + 2.
DL 3] 2 (oosteo)  3)[-L1] 4 [3-1].
11) Haitoure npoussoanyro Gpynxiun f(x) = (3 — 5x)3.
1)-4(7—-2x)"3 2)-8(7—-2x)> 3)-15(3-5x)? 4) (7 — 2x)2.
12) Ykaxure nepeoodpasuyro gpynxiuu f(X) = 4x3 - 3x°— 1,
Dx*—x-x  2)2x*+4x* 3)2+12x° 4) x?+x4,
13) Pemmre ypaBHenue logs x - logs 3= logs 12.
1)0 2)4 3)36 4) 15.
14) Haitaute Toukd MUHIMYMa (yHKIHU Y = X* — 3X.
1)15 2)2 3) -2 4) 3.



15)Haiiqure muaroHay MNpsIMOYTOJILHOTO TTapajuieNieluIesia o TPeM ero u3MepeHusm: 2; 2; 1.

1)5 2) 10 3)3 4) 31.
16) Berunciure muomans GUTYps! (S), orpaHnueHHON mHHMSAME y = 1 —Xx2, y =0, x = 2.
1 1 2
1)8 2) lg 3) 5; 4) 6;.

17)Vkaxure oGnacts onpeaenenus pyHkuun y =logg 3(2x — x2).

1) (-0;0)U(2;t0) 2) (-0; 2/3]  3) (2;+0)  4) (0;2).
2-3x
18) Haitnute Hanbobliee 1eJI0e PelICHHE HEPaBEHCTBA (E) -1<0.

N0 2-1 31 A2

19)ITnomany ABYX TpaHeil MPAMOYroJIBLHOTO TIapainenenunena papasl 48am% u 1321m2, a
JUTMHA uX 001ero pedpa 6am. Haiinure o0bem napasienenumnea.

1) 840 2)1344  3)1056  4)1210.

20) O6pa3yroniast KOHyca paBHa 18CM M COCTABIISET C IOCKOCTBIO 0CHOBaHMS yrou 30°.,
Hatigure o0beM KoHYCa, cunTas 7 = 3.

1)384  2)2187 3)24V2  4)648.

Bapuanr 12
1) Beruucioure 17 - 3-729%.
1)2 2)8 3)-5 4) -17.
2) YrpocTuTe BhIpaKeHUE zizz
1) 1,2 2)5 3)2112 4) 11°.

3) Vmpocrute Beipaxenne 219825 +log, 49 - log, 343
1) 2 +2log;2 2)2  3)3-6log,2 4) 4.
4)HaiiiuTe 3HaUYeHHE COS @, eClu Sina = - g un<a<i3n/2.

7

n-2 2l Y pl

5) YupocTtute Bhpaxkenue -3sin%o, -26 — 3¢0S%aL.
1)1 2) 2cosa. 3) cosa + sina 4) -29.

6) YkauTe MPOMEKYTOK, KOTOPOMY IPHHAIEKUT KOPeHb ypaBHeHns V128 — x2 = x
D56 2(oor10) 355100 4) (—omi—3].

7) Pemmre ypaBHenue sinx = -1.

1) 27tn, neZ 2)% 3)—g+2nn,nez 4) tn,neZ.

4x+1
8) YkaxuTe MpoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E) = 125.

1) [-4,00 2)[0;1) 3)[L4)  4) [4:6).



x—3

9) Perunte HEpaBEHCTBO T e

1) (-2) 29[22 UGHe)  3)(03)  4)(-01-2) UG; 3]
10)Haiiqure MHOXECTBO 3HAUYCHHI QYHKIIMU Y = sin X+ 2.
D35 2) (oosteo)  3)[13] 4)[-5:-3].
11) Haitaure npomssoanyro Gynxmun f(x) = (5 + 3x)73.
1)3(5+3x)2 2)-9(5+3x)™* 3)-3(5+3x)® 4)-(5+3x)%
12) Ykaxute nepeoodpasuyto pyaxmuu f(X) = 3x2 +4.
1) x3+ 4x 2) 6x+2 3) x>+ x? 4) X%+ x — 4x.
13) Pemmre paBaenue log, x + log, 6=log, 24.
1)0 2)11 3)4 4) 12.
14)HaiizuTe TouKy MUHUMYMa GYHKIHHN y = X>- 4.
1)-1 2)1 3) -2 4) 0.
15) HaiiauTe quaroHaiu mpsMOyrojbHOTO MapauleNienuiesa o TpeM ero usMepeHusm: 6; 2; 3
1) 55 2)7 3) 49 4) 11.
16) Berauciure miomans Gurypsl (S), orpaHnueHHON MuEHAME y = X°+ 2,y =0, x =0, x = 2.
1) 8 2)5 3)6 4) 4.
17)Vkaxkure oOnacts onpeaenenus pyHkuun y =logg 3 (x> — 4x).

1) (-2;0)U(2;+0) 2) (-4;t0)  3) (-2;+0) 4) (0:4).
6x—3
18) Haiinute HauMEHBIIICE [IEJI0C PEIIEHHE HEPABEHCTBA (Z) -1<0.

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

19)IInomaam AByX rpaHeii MpAMOYTONBHOTO Mapasienenunena paBHel 24cm? 1 84cM?, a JuthHa
ux obmrero pedpa 4cm. Haitaure o0beM napasenenurnea.

1) 840 2)10290  3)504  4) 210.

20) O6pa3syromias KoHyca paBHa 14¢M U cOCTaBISET ¢ MIOCKOCTBIO OCHOBaHus yroa 30°,
Haiigure o6beM KoHyca, cunTas = 3.

1)3840  2)1029 3)5184  4)648.

BapuanTt 13
1
1)Berunciure -2-1253 —0,9°
1)10,9 2) -11 3)9,1 4)9.
1,4
2)VIIpOCTHTE BhIpaKEHHE 66_0_7

2) 621 2) 2 3)0,7 4)62
3)Ympocture Beipakenne  logs 3 + logs 35 -logs 5
1) -1 +logs 5 2) -2 3)0 4) logs 21.

. . V5
4)HaiiguTe 3HaueHne  Sin a, eciiu cos a = S u O<a<m



5

10 V1o Vi1
Do 27 3t 4

5) YnpocTure Beipaxkenne -4sin‘o +15 — 4cos?a

1)11  2)1+8sino.  3)1+8cos’o  4)09.

6) YKaKHTe POMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHeHns V4x2 — 81 = -x
D [3:36] 2) (<o) 3)(37:40]  4) (~o0i=7],

7) Peumte ypaBHeHne COSX = -V3/2
Hr  2)0 3) i%ﬂ +2nn,neZ 4)m + 2mn,neZ

0,1x-1
1 ’
8) Ykaxure npoMeKyToK, KOTOPOMY MPHHAICIKUT KOPEHb YPaBHEHHS (E)

1) [-14,0) 2)[0;1) 3)[1;4)  4)[4:6).
LEO
(x+2)(x—2)

9) PemuTe HEpaBEHCTBO
1) (-o05-8] U (i; 2)  2[3-2)U2t0)  3)(-0;2)  4) (-0;-8) U (2; +o0).
10) Haiiaute MHOXECTBO 3HaUeHHUH QyHKIMU y = sinx — 1/2
1) [-3/212]  2) (-osto0)  3)[-2,0]  4) [0:2].
11) Haiigure npoussoanyio Gpynxuun f(x) = (—3x — 4 )~
1)-18(3x—4)°> 2)6(3x—4)5 3)18(-3x—4)"7 4)(3x—4)’.

12) Vxaxwure nepsoodpasznyro gyakmmu f(X) = 5x* — 2x? + x
1) x> —(2/3)x3 + (1/2)x?) 2) x*-x 3)x*-2x+x 4)x°—x*+x.

13) Pemmre paBuenue log, x + log, 7=log, 112

1) 15 2)5 3)4 4) 16.

14)Haitaute Touky MakcuMyMma GYHKIMH y = 4X — X?
1) 4 2)2 3) -4 4) 1.

15)Haiinure muaroHany NpsiMOYroJIbHOTO MapalieseuIe/a Mo TPEM ero u3MepeHusm: 5; 6; 7
1) 19 2)V110 3) 121 4) 36.

16) Beruuciure miomaas Gurypsl (S), orpanuyerHol muausamu y = -1 —x%, y =0, x =0, x = -1.
1)1 2)2 3 4l

17)Ykaxwure obnactsb onpenenenus GyHkuun y= logys(x* — x).

1)(-3;+00) 2) (-00;0)U(1;+00) 3) (3;+00) 4) (0;3).
8—4x
18) Haitnute Hanbobliee 1ejioe pelieHre HepaBeHCTBA (72—9) -1<0.

1)1 2)-1  3)2 40,

19)Inomamm ABYX rpaHeil IpAMOYroILHOTO MapasieIenunena paBHbl 25¢M? u 55em?, a uHa
ux obmero pedpa Scm. Haiinmute o0beM mapaniienenumnena.



1) 240 2)120  3)275  4)4500.

20) O6pa3yromias KOHyca paBHa 18IM U COCTABIISET ¢ IIIOCKOCTIO OCHOBaHHS yro 45°,
Haiigure o0beM KoHYCa, cunTast T = 3.

1) 3804 2)2187  3)2192  4) 1627162
Bapuant 14

1) Berunciure  3*2713+3
1)0 2)3 3) 12 4) 4.

7=12

2) YpocTuTe BhIpaKeHUE Y

6) 49 2)7 3) 734 4) 72,
3)Ynpocrtute Beipaxkenne log, 4 + log, 16 —logi 8

1)1/2 2)5 3) 8log, 5 4) 9.
4)Haiinute 3HaueHne cosa, ecmusina =-12 nu n < a < 3;”

1)-0,6 2)\N3/2  3)\N2/2 4) 0,36
5) YrpocTute BEIpaxkeHne -7C0s’a + 7 - 7 sino.

112 2)24 3)27 4)0.
6) Pemmte ypaBHeHrne 2 cosx = -1.

1) £2n/3 +2nn, neZ  2) g 3) g +2nn,neZ 4) mn,neZ7) YKaKUTE MPOMEKYTOK,

KOTOPOMY HPHHAUICKUT KOPEHb ypaBHeHHs VX — 6 = x-3.
1) [1,5;9]2) (3;10;)  3) mer penienus 4) (—o0;—-2].

8) YkaxxuTe IpOMEKYTOK, KOTOPOMY NIPHHAIEKHUT KOpeHb ypaBHenus (12)3%¥+5= (144)%L,

1) [-14,0) 2)[0:1)  3)(0:11) 4) [-4:6).
(4x—1)(x—2)
9) PemuTe HEPaBEHCTBO g >0

1) (-oo;-Z)U[g; 1) 2) [1/4;+0) 3) (-00;-2) 4) [1/4;2] U ( 8;+00)

10) Haiiaute MHOXECTBO 3HaueHU GyHKIUMK y =sinx — 1/4.

1) [3;1] 2) [-5/4;3/4] 3) [-1;1] 4) [-3;-1].
11) Haiigure npoussoanyro Gpynkuun f(x) = (2,5x + 5)72.

1) -5(2,5x + 5)73 2) 0,5x+5 3)8(7 — 2x)®  4) (7 — 2x)>.
12) Ykaxkure nepsoo6pasuyto gpynkimuun f(x) = 12x* +8x'+ 1.

1) x*+ x*~x 2) x¥%+ x8+x 3) 2+ 12x2 4) 11x%+72x.
13) Pemre ypaBuenue 2 log, x + 8log, x=10 log, 3.

1) 8 2)9 3) 18 4) 3.
14) Haitaute TOUKM MakcuMyMa (pyHKIHU y = -2x% + 3X+6.

1) 1/2 2) 1/25 3) -2 4) 3/4.

15)Haiiqure muaroHaM MpsiMOYTOJILHOTO TapajuieNienuIesia mo TpeM ero u3MepeHusm: 3;4; 2

1) V29 2) 42 3)21 H12.



16) Beruuciure miomans Gurypsl (S), orpaHuueHHOH muausAMH y = X2-9, y=0,x =1, x = 2.

1) 65/3 2) 65 3)20/3 4) 62
17)Vkaxwure obnactb onpenenenus GyHkuun y =logg s (x + 2x2).
1) (-o0-1/2)U(050)  2) (-2:+0) 3) (2:+0) 4) (12:2).
18) Haiinute HanMeHblIEE LENOE pelenne Hepapencrea (2/3)%13% —1 <0,
1)1 2)0 3)-1 4) 2/3.

19)I1nomany ABYX TpaHeii NPAMOYrOJIBHOTO Tapajienenunena papusl 121am? u 441m2, a nmuHa
ux obmero pedpa 11am. Haiinure o0bem napannenenunena.

1)676  2)176  3)484  4) 169.

20) Inametp ocHOBaHMsI KOHyca paBHa 16¢cM. OOpasyroias KOHyca COCTABISIET C INIOCKOCThIO
ocHosanus yron 45°. Haiinure 06bem koHyca, cuntas = 3.

1) 17 2) 27 3) 24 4) 512
Bapmuanr 15

1
1)Boruuciute 6 - 814,

1) 3 2) 6 3)1 4) 10.

2y S
TMPOCTHTE BBIPAKCHHE 7.

2) 169 2) 13% 3) 100 4)0.
3)Ympocrtute Boipaxkenne 4 log, /3 3 -logs 7-log3(%)

1)1/4 2)-4 3) 8log, 5 4)0.
4)Haiinute 3HaueHmecos , ecma sina = \2/2 u < a < 31m/2.

1) \2/2 2) -\2/2 3) 12 4)0
5) Ynpocture BeIpaxkenue -cos? 3o + 3 - sin? 3a.

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

6) Pemre ypaBHeHHEe 2COSX = 2

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

7) YKaKuTe MPOMEXYTOK, KOTOPOMY NMPHHAUICKUT KOPEHb ypaBHeHUsT V169 — 12x? = -x
1) [-5;0]2) (-1,0) 3) (-2;10) 4) (—o0;-8].

-x-1/3
8) YkaxkuTe MpoMexXyTOK, KOTOPOMY MPHHAUICKUT KOPEHb YpaBHEHHS (E) =712,

1) (-25;-11) 2)[-1,0) 3) [-2; 9) 4) (8;28).

(2x—-6) (x+2)
x-3

9) Pemmre HepaBEeHCTBO <0.

D) (o QUE D) D (2] 9 () 4) (0B U (-2).



10) Haitnute MHOKECTBO 3HAUeHUM QyHKIMU y = cosX— 1/6.
1) [3;1] 2) [-7/6;-5/6] 3) (-1;4) 4) [-3;-1].
11) Haitaure nponssoanyro Gynxmuu  f(x) = (0,5 — 2,5x)*.
1) -10(0,5—-2,5x)3 2)-8(5—2x)"% 3)8(5—-2x)% 4)(7—-2x)>
12) Yxaxure nepeoobdpasuyto pyaxmuu f(X) = 5x* + 4x>— 4.

1) x>+ x*— 4x 2) 2x%+ 4x* 3) 2 + 12x? 4) x*+x4,
13) Pemmmre ypaBHenue logs 2x + logs 3x = logs 24.
1) -2 2)4  3)2 4) 0.
14) Haitaurte Touku MakcumyMa GyHKIHH y =4 X — 2x2.
1)0 2)2 3) -2 4) 1.
15)Haiiqure muaroHay MpsIMOYTOJILHOTO Mapajuieienuiesa mo TpeM ero u3Mepenusim: 1; 4; 3.
1)- 5\2 2)\26 3) 35 4) 15,
16) Beruucnute mwionaas GUrypsl (S), orpaHUYEHHON JTUHUAME y = —6X, y =0, X = - 2.
1) 12 2) 22 3) 48 4) 62,

17)Vxaxwure obmacte onpenenenus pyHkuun y =log, s (4x — 28).
1) (F0;0)U(2;+0)  2) (7;+0)  3) (2;+0)  4)(0;2).
-2x—-1
18) Haitnute Hanbobliee 1eJioe pelicHre HEpaBEHCTBA (—) -1>0.

13
1) (-o0; -1/2] 2)-1 31 42

19)[Tnommaau AByX rpaHeii MPAMOYTOJILHOTO Mapayie/IeuIe[a paBHbI 21am2% u 81,I[M2, a JuInHa
ux obmrero pebpa 3am. Haiiaure o6beM mapasuienenumesa.

1) 513 2)567  3)413  4) 270.

20) /TuameTp ocHOBaHMs KOHYyca paBHa 14cMm.’ a BeicoTa 6¢M.. Halianre 00beM KOHyca, CUnTas
m=3.

1) 4 2) 12 3) 294 4) 8.

BapuanT 16

3
1)Beruuciure 16+ — 16.

1)19,84 2) 31,84 3) -8 4)12,64.
2)VIIpOCTHTE BhIpasKEHHE i/—O,ZS *i/—0,125 *i/—O,S

7) -0,5 2) 0,25 3)0,5 4) -0,25.
3)Vmpoctute Boipakerune g x =2Ig 3 - 4lg 2

172 2)82  3)8log,5 4) 9/16.

4)Haiigute 3Hauenne cosa, ecmu sina =-03 u mw < a < 3m/2.
1) -\91/10 2)V71/10  3)8/10  4)0,36

5) Yupocrtute Beipaxkenue 3€0s? 3o -4 + 3sin? 3a.
1) 4 2)5 3) -1 4) 12



6) Pemmre ypaBuenue tg(x+ 2) =-1.
1) -(m/12) —(2/3)+(mn/3)  2) —g 3) —g -2+mnneZ  4)mnneZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY IPUHAIIEKUT KOPEHb ypaBHeHns V56 — 6x2 = -x.
1) [0; 2]2) (-4;0) 3) (0;2) 4) HeT KOopHEH

8) YKaxuTe IpOMEKyTOK, KOTOPOMY TIPHHAIUICKUT KOpeHb ypasHenns (1/4)V¥1= 401
1 (¢12) 2) [0;1) 3) [-o0;-4) 4) [4:6).

2x—8
9) Pemmre HepaBEeHCTBO 3 <0.
X

1)(-34)  Q[U41)  3) (w52 4) (-0i5) U (-2;7).
10) Haiiaute MHOXECTBO 3HaUCHHUN QyHKIUK y = 2cosX +1/2 .
1) [-1,5; 2,5] 2) (-oo;te0)  3)[-1;1,5] 4) [-3;-1].
11) Haitaure npoussoanyro Gpynxmun f(X) = (=6 + 7x) ™.
1)-28(=6—7x)"° 2)-8(7-2x)% 3)8(7-—2x)°% 4)(7—2x)>.
12) Ykaxute nepsoobpasuyto pyrkmun f(X) = x* —4x - 4.
Dx3/B3-2x2-4x  2)2x*+4x* 3)2+12x2  4)x*+xA
13) Pemmre ypaBuenue logs x - logs 4=logs 28.
1) 112 2)3 39 4) -1.
14) Haiinure Toukn MUHEEMYMa GYHKIHH ¥ = 2X% — 2X.
1)0 2) 1/2 3) -2 4) 3.
15)HaiianTe muaroHaid MpsSMOYroJbHOTO HapaljieeuIeaa o TPEM ero u3MepeHusm: 3; 2; 7.
1)5 2) V62 3)3 4)\24.
16) Berauciute mionians Gurypsl (S), orpaHnueHHOH THHMSAME Y = 2X%, y=0,Xx =2, X = 5.
1) 82 2) 72 3) 78 4) 81

17)YkaxuTte obnactp onpeaenenus Gynkiun y =logs(3x + 3).
1) (-1;+0) 2) (-2;+00)  3) (2;+0)  4) (0;2).

2x/15
18) Haiinute HauMEHBIIIEE 1IEJI0€ PEIICHHE HEPAaBEHCTBA (g) <36

1) (-00;37,5) 2) (-15+0) 31 42

19)[Tnomamu ABYX IpaHei MPSIMOYTOJILHOTO Mapajlieenumeia paBHbl 729 am% u 54nm2, a
JuiHa uX obuero pedpa 9am. Haitnure o6bem mapannenenumnena.

1) 567 2) 576 3)429  4) 4374

20) BricoTa KOHyca paBHa 7cM ,a 06pa3yIoNIas COCTABIISET ¢ MIOCKOCThIO OCHOBaHHs yroi 45°.
Haiigure o6beM KoHYyca, cunTas T = 3.

1) 729 2) 129 3)429  4)343
Bapuanr 17
1) Beranciure  (4/49)%2 + 0,75



1)15,875 2)0,186 3)5 4) 43,625,

2) Ynpocture Beipaxkenne (1070 * 100 © )3,
1) 0,0001 2) -100 3)10 8 4) 10°.

3) Haiimute 3HaueHue Boipakenue logs(81 * a), ecu logg a = -3
1)2+2logz2 2)2 3)-22 4)1.

o . 3m
4)Haiiaute 3HaueHuecos @, ecnu sina =-12/13 u m<a < >

1)-513 2)513  3)113 4)2

5) YnpocTute BeIpaxkenne -4sin® 20 +17 — 4cos? 2a.
1)1 2) 2cosa. 3)13 4)-9.

6) YKaKHTe POMEKYTOK, KOTOPOMY IIPHHAIEKUT KOPEHb ypaBHenns V128 — 4x2 = -2x.
1) (-5;-1) 2) (3;5) 3)(-3;5) 4) xopHeit HeT

7) Peumte ypaBHenue  sin 2x = -V3/2.

1) ()™r/6 +an2,neZ  2) % 3) g +21n,neZ 4) Tn,neZ.

8) YkaxuTe IIPOMEKYTOK, KOTOPOMY IIPUHAJIEKHUT KOpeHb ypaBHenus (1/6)3*+1=1/36.
D[40) 2)[01) 3)[14)  4)[46).

(x—2)(x+1)> 0.
x+1

9) PemnTe HEpaBEHCTBO
1) (24®)  2[L2UGHe) 3 (03) 4 (w2) UG;3]
10)HaiianTe MHOKECTBO 3HaYeHUH QYHKIHK y =3 sin x+ 4.
D3 2) (oosteo) 31571 4)[-55-3].
11) Haitmure npoussoanyro gpyrkiuu f(x) = (11 — 0,5x) 7%,
1)3(5+3x)2 2)9(5+3x)? 3) 2(11—-10,5x)"> 4)-20(11 — 5x)3.
12) Vkaxwure nepsoobpasnyro Gpynkuuu 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 2)1/4  3)15 4)12.
14)HaiiuTe TouKy MUHUMYMa GYHKIUU y = -X>+ 2X+3.
1) -4 )1 3)4  4)345.
15) Haiigure quaroHaiy mpsMOYroJibHOTO MapalieNenuiea o TpeM ero u3MepeHusm: 2; 4; 5.
1) 2 2)3V5  3)4 4)9.
16) Beruuciure miomans Gurypsl (S), orpaHuueHHON MMHUAMH Y = - X2+ 9, y = 0.
1) 16/3 2) 32/3 3) 11 4) 36.
17)Vkaxwure obnacts onpenenenus pyHkiuuu y =logs(x% — 2).
1) (-0 N2)U(N2;00)  2) (-40)  3) (4ito0)  4) (0:4).

18) HaiiuTe HauMeHkbIlIeE HENOe pelleHre HepapeHcTra 6/X12 >1



1)-0o<x<3 2)-0o<x<3 3)4<x<8 4) x > -12/7

19)I1nomany ABYX TpaHeli NPAMOYroJIbHOTO TIapajlieenunena papusl 5Slem? u 24cm?, a amuHa
ux obmiero pedpa 3cMm. Haligure o0beM napanienenumnesa.

1)540  2)290  3)408  4)210.

20) O6pa3yronias KOHyca paBHA 8CM M COCTABIISET C IIOCKOCTRIO ocHoBarus yron 30°. Haitnure
o0BeM KoHYyca, cuuTas 7 = 3.

1)2000 2)192 3)2187  4)648.

Bapmuanr 18
1)Beraucinre  62*(1/6)%-216°
1)0 2) -5/6 3) 35/36 4) 36
2)VIIpOCTHUTE BhIpaKEHHE 2;:;2
1)1,7 2) 2,71 3) 10 4) 0.

3)¥Ympocture Boipaskenuelog, , 4 3log,, 2 + logy/, (%)

1) log, 30 2)0 3) 1/2 4) 2
4)Haiinute 3HaueHuesin a, ecnu cosa =3/4 u 3n/2 < a < 2m

1) -7/4 2) -\7/4 3) 1/4 4) %
5) YrpocTute BeIpaxkeHne -5c0s? 3a +7 -5sin? 3.

1) 2 2)3 3)-5 4) 5.
6) Pemure ypaBHeHHE COSX = -1.

1)i2?” +2mnn, neZ 2) g 3) g +2mn,neZ 4) T+ 2mn,neZ

7) YkaxuTe MPOMEKYTOK, KOTOPOMY MPHHAIICKHUT KOpeHb ypaBHeHHs V—40 4+ 9x2 = -x.

1) [-3;-2]2) (35;37) 3) (-2,0) 4) (—oo0; — 4).
—3x+2
8) YkakuTe MpoMexyTOK, KOTOPOMY IIPHHAJUICKUT KOPEHb YPaBHEHHUS (Z) =222,
1 [-3:-2] 2) (0:2) 3) [-o0;-4) 4) [4:6).
9) Pewute HepaBEeHCTBO %> 0.

1) (0:-0,4)U(=1/8;+00)  2)[-2)U (lito)  3)[-31]  4) (=05-5) U (-2;7).
10) Haiiaute MHOXKECTBO 3HaueHUH QyHKIMH y = 2sin X — 2.
1) [3:1] 2) (-o05+o0) 3)[-4,0] 4) [3:-11

11) Haitaure npoussoanyto Gynxiun f(x) = (4 + (1/2)x)~°



1.\° 1.\’
1) 2(4 +3x) 2)-3(4+ Ox) 3)8(4 —2x)°  4) (4 + 2x)2.
12) Ykaxute nepsoodpasuyto pynkmuu f(X) = 4x3 - 7x*-3 x? +2.

DxS-3x44—-x3/342x  2) 2x%+ 4x* 3) 2+ 12x? 4) x*- (7/5)x° =3+ 2x.
13) Pemmre ypaBHenue logq, 2 +logux = 1

1) 7 2) 1/64 3) -64 4) -1/64.
14) Haitaure Touku skcTpemMyMa dynkmun y =(1/5) x° — 4x2,
1{-30} 2) {0;2} 3) {9;11} 4) {-9;-3}
15)Haiiqure muaroHay NpsIMOYTroJILHOTO MapajuieienuIe/a mo TpeM ero u3MepeHusm: 2; 1; 6
1) 56 2) 10 3) V41 4) 31
16) Beraucure miomans Gurypsl (S), orpaHuueHHOH muAEEAME y = 2x%- 4, y=0,x =0, x = -1
1) 8 2)2 3)2/3 4) 10/3

17)Vxaxwure o6macts onpenenenus Gpyakmun y =lg(x? - 6x +5).

1) (-00;0,5)U(2,5;+00) 2) (-2;+o0) 3) (25+0) 4) (-3;3).
3 1-2x 5
18) Haiiaure HanboJIbIIEE €TI0 PENICHHE HEPABEHCTBA (E) > (5)'3

1) (-11,0) 2) [-1;+00) 3)1 4) (-1,1)

19)[Tnommaau AByX rpaHeil MPsAMOYrOJLHOIO MapaljiecuIea PaBHbI 78am% n 931M2%, a aMHA
ux obmrero pedpa 3am. Haiinure o6beM mapasuienenumnesa.

1) 640 2) 1344 3) 2418 4) 864,

20) Obpasyromiast KOHyca COCTaBJSIET C INIOCKOCTHIO OCHOBAHHMS YTOJT 45% nnamerp ocHOBaHHsA
paBen 12 am. Haiiaute o6beM koHyca, cuntas 7 = 3.

1)46 2) 192 3) 64 4) 216

BapuanTt 19

1
1)Borunciute 2- 83+ 11.

1)134 2) 15 3) 39 4) 101.
2)YIpoCTHTE BBIpaKEHHE i;iz
10,171  2)1 3) 17 4)0,17

3)Ynpocrure Boipaxxenue log,,; 7—1log; 1/7.

1)-2-log, ;10 2)1 3) 8logy /5 4) 2.



o . s
4)Haiigute 3nauenuesina, ecmucosa =08 u 0 < a < >

1) 3/5 2) -3/5 3) 0,2 4 2/5
5) Ynpoctute Beipaxenne (2/3)cos? (x/2) — 3 + (2/3)sin? (x/2).
1) 1 + cos’x 2)-2,5 3)-7/3 4) 12.

6) Pewmte ypauenne ctgx = V3.
1) m/6 + mn, neZ 2)% 3) g +2nn,neZ 4) mn,neZ

7) YKaKuTE MPOMEXKYTOK, KOTOPOMY IMPHHAUICKUT KOPCHBb ypaBHEHUST V216 — X? = -X.

1) [2:36] 23537 3 (1L-8) 4 (—o0-2].

2x—1
8) YkaxuTe NpoMeKyToK, KOTOPOMY MPHHAICIKUT KOPEHb YPaBHEHHS (%) = (13)?
1) [-4,0) 2) [0;1) 3) [--1;4) 4) [4;6).

3
S
9) PemnTe HEPaBEHCTBO DD 2 0.

1) (oo-U(L; +0)  2)(-22)  3) (-ooirl)  4) (oos1) U (-23).
10) Haiiaute MHOXeECTBO 3HaueHHUH QyHKIUK y = 3cosx — 1/2.
D31 2)[-3:1] 3 [11]  4)[-3,52,5].
11) Haiinure nponssoanyto Gpyakmmu  f(X) = (-2x2 +3x -1)°
1) (-12x +9)(-2x>+3x - 1)2  2)-8(6—2x)> 3)8(6—x)° 4) (7 — 2x)2.
12) Vkaxwure nepsoobpasnyro pyrkmmn f(X) = 3x + 3x%-3.
Dx3+3/4)x*+4  2)xX3+(3/4) x* + 4x 3) 2 + 12x2 4) (3/2)x*+x3-3x.
13) Pemmmre ypaBuenne logg,(5x + 2) -logg, 2 = log, 1 6.
1) 4 2)2 3)4,4 4) 20.
14) HaitnuTe Touky MuanMyMa Gysknun y = (1/4)x* — 1/8x.
10 2) 12 3) -2 4) 1/ 2.
15)Haiiqure muaroHaiy MPsIMOYTOJILHOTO MapajuieenuIe/ia mo TpeM ero usmMepenusim: 3; 4; 1.
1) 5v2 2)5 3) V26 4) 2.
16) Boruuciure miuomans GUrypsl (S), orpaHuueHHON TuHMAME y = 16 —Xx2, y =0, x =-3, x = 1.
1)8 2) 22 3)54= 4) 82,
17)Vxaxwure obnacts onpenenenus pyHkiuu y =logs(25 — x?).
1) (-5:9) 2)(-25t0)  3) (2340)  4) (0:2).
18) HaiinuTe HauMeHbIIee HeNoe petienue Hepasenctsa (1/9)%%7° < 1/81.
1)0 2)3 3)4 4) 2.

19)[Tnommaau 1ByX rpaHei MPSMOYTOJILHOTO Mapajie/iene1a paBHbI 6250m° u 1251m2, a
JUIMHA uX oomero pedpa 251m. Haiinute o0beM napaienenumneaa.

1) 645 2)2645  3)1029  4)3125.



20) O6pa3yronias KOHyca paBHA 24CM M COCTABIISET C IIOCKOCTBIO 0CHOBaHHs yron 30°,
Haiigure 00beM KoHYCa, cunTas T = 3.

1)36501  2)5184  3) 2402  4) 3648.

Bapuant 20
1
1)Beruucnure 4 (ﬁ)Z +5.
1)135 2) 23 3) 19 4) 6.
2)VIIpOCTHTE BBIpAKEHHE 1i__32/2.
8) 0,17 2)1 3) 1/4 4) 17
3)Ynpocrure Beipaxkenne ( 1/2) * 10930
1)10 2)1 3)8 4) 15.
4)Haiinure 3HaueHuesin @, ecnmucosa =-12 u n/2<a<m
1) 3/5 2) -0,6 3) V32 4)2/5
5) YnpocTute Beipaxkenne 1-sin®x + 7sin? x +6 C0s?x
1) -8 2)-2,5 3)7 4)12.
6) Pemmte ypaBHeHne 2 cos2X =+/3
1) t/3 + mn,neZ 2) g 3) % +2mn,neZ 4)+ 1”—2 + mn,neZ
7) VikaxuTe IpOMEKYTOK, KOTOPOMY TIPHHAUISKUT KOPEHb ypaBHEHHs V44 — 3x2 = -x.
D336 (4 3210 4 (-eo-2]
8) YkakuTe poMexKyTOK, KOTOPOMY NPHHAJIEKUT KopeHb ypasHenus (0,5)5%~%= 0,25
1) [-4,0) 2) [0:1) 3) (-o0; 2) 4) [-4:-2).
X+2

9) PemnTe HEPaBEHCTBO DD > 0.

1) (2; +0) 2)(-2:2) 3 (ooild) 4 (0D U (-2).
10) Haiiaute MHOXECTBO 3HaueHUN GyHKIUK y = 5sinx— 1/2.

1) [-5,5; 4.5] 2) [-3:1] 3) [-1:1] 4) [-3;-1].
11) Haiinure npoussoanyto pyukuuu  f(X) = In(x?-2)

1) 2x /(x*-2) 2)2(2-2x)® 3)8x 4) (3 — 2x)%
12) Ykaxkure neppoodpasuyro pynxiuu f(X) = x2 +2x%+ 1,

1) x+2/3) x3 +x 2) x3- x% +4x 3)2+12x2 4) x*4x*,
13) Pemmte ypaBHenue log,,(12x — 7) - log,, 3=log, , 6.

1) 15 2)22 3)155 4) 2,08.
14) Haitaure Touku MuauMyMa GyHkuun y = (2/3)x® — (1/2)x.
1)-1 2)1 3) -2 4) 1/2.

15)Haiiqure muaroHaiym MpsiMOYTOJILHOTO Mapajuieienuiesa mno TpeM ero u3mMepenusim: 1; 3; 2.



1) 5V2 2)5 3) V14 4) 11.

16) Beruuciure miomans Gurypsl (S), orpanuueHHoi muauaMu y = —4x% + 4, y = 0.

13203 2)22 3) 5; 4) 8.
17)Vkaxwure o6nacts onpenenenus Gynkuun y =log,4(—0,5 + 2x?).
1) (-00; =0,5) U (0,5; +0) 2)(-2;+0)  3) (25t0)  4) (0:2).
18) HaituTe HaumeHbllee Henoe pemenue Hepasenctsa (0,2)~472% >0,04.
1)0 2) -3 31 4) 4.

19)ITnomany ABYX TpaHel NPAMOYrOJIBHOTO TIapajieenunena paBusl 12m? u 421M%, a 1nHa
ux obmero pedpa 6am. Halimute 06beM napasuienenunesna.

1)84  2)2645 3)1029  4) 1260.

20) O6pa3yronias KOHyca COCTABJIAET C MIIOCKOCTHI0 ocHOBaHMS yroa 45° BricoTa paBHa 12cMm.
Haiigure o0beM KOHYcCa, cunTas 1w = 3.

1) 6501 2) 2501 3) 1728 4) 512.
Kpurtepun ouenku padorsl

1 3a0anue: CtenieHb C pallMOHAIBHBIM MOKa3arenaem — 1 6an
2 3a0anue: CTeTieHb ¢ pallMOHAIBHBIM TTOKazareneM — 1 6aJsui
3 3adanue: CoiicTBa norapupmuueckoin pyakunu — 1 6aan
4 3adanue: OCHOBHBIC TPUTOHOMETPUYECKUE (HOPMYIBI— 2 GaJjljia
5 3a0anue: OcHOBHBIC TPUTOHOMETPpUUYECKHE (GOPMYIIBI—2 fajiia
6 3a0anue: Pemenye TpUTOHOMETPUYECKUX ypaBHEHUN— 1 6am
7 3a0anue: PenieHue nppanydoHalbHbIX YpaBHEHUN— 2 OaJuia
8 3adanue: Pemienue nokasaTelbHbIX YpaBHEHUN — 2 0aJlia
9 3adanue: Metoq MHTEpBAJOB - Perienne uppaoHanbHbIX ypaBHeHUN — 1 6amn
10 3adanue: CBoiicTBa TpUroHOMEeTpUYeCKUX GyHKIUN — 1 6an
11 3a0anue: BrravcieHne Mporu3BOIHBIX - 1 6as
12 3a0anue: Haxoxnenue neppooOpa3Hoit pynkmuu — 1 6amnn
13 3a0anue: Pemenue norapudmMuyeckux ypaBHeHuil — 1 6asi
14 3adanue: HaxoxaeHrne MakKCUMaIbHOTO M MUHUMAILHOTO 3HAYeHUH (QyHKIIMK — 2 6ajjia
15 3a0anue: CpoiictBa Ten B crepeoMeTpun — 1 6ai

16 3adanue: I1nomane KpuBOJIMHENHON Tpanenuu — 3 6asia



17 3adanue: Tloctpoenue rpaduka gorapudmudeckoit pyHkuuu — 3 6ajia
18 3a0anue: Penienue nokasarenbHbIX HEPABEHCTB - 3 0ajLia
19 3a0anue: MHOrOrpaHHuKHy - 3 0asia
20 3adanue: Tena Bpaiienus - 3 6ajuia
PexoMeHIauu 111 MPOBEPKH (MPOBeIeHNs) IK3aMEeHAIHOHHOI'0 TeCcTa

Tect cocrout m3 20 3aaHuA.

3a)IaHI/I5[ COJACpIKaT 1o 4 BapuaHTa OTBETOB, IPUUCM Kﬁ)K)II:Iﬁ BOIIPOC UMECT TOJIbKO OJIMH BapHUaHT

MIPaBWJIBHOTO OTBETA.

MaxkcumanbHbIN 0aut 3a Tect — 35.

0 —14 6amoB - «2» («HEYIOBICTBOPUTEIHLHO)
15 — 19 6amnoB - «3» («yIOBIETBOPUTEITHLHOY)
21 — 29 6anmnoB - «4» («xXopo1Io»)

30 — 35 6amnoB - «5» (COTIUIHOY )



