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OuenouHble MaTepuaisl o yueoHomy npeamety YI1.04 MatemaTuka
pa3paboTaHbl Ha OCHOBE:

- heaepanIbHOro TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPETHETO
o0miero oOpa3oBaHMs, YTBEPXKIEHHOTo NpukazoM MwuHoOpHayku Poccum ot
17.05.2012r. Ne 413 ¢ u3MeHEHUsIMU, BHECEHHBIMU IpUKa3zaMu MUHHCTEpPCTBA
npocBenieHust Poccuiickoii ®enepanuu ot 12 asrycra 2022r. Ne732 wu ot 27
nekaopst 2023r. Ne1028;

- (enepanbHOl  00pa3oBaTENBHOW MPOTrpaMMbl  CPEIHEro  OOIIEro
oOpa3oBaHUs, YTBEPKIECHHOM  MpuKazoM MUHHUCTEpCTBA  MPOCBEUICHUS
Poccutiickoit @enepanyu ot 18 mas 2023r. Ne371;

- (enepanbHOr0 TOCYJApCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAApTa IO
CHEIUATBHOCTU CPEeIHETO npodeccuoHanbHoro oopazopanus 15.02.14 OcuHamienue
CpelICTBaMU aBTOMAaTH3AIlMU TEXHOJOTUYECKUX IPOIECCOB U MPOU3BOJACTB (IO
OTpaciisiM), YTBEpKAEHHOTro mnpukazomM MunoOpHayku Poccum ot 09.12.2016r.
Nel582.

Opranuzanusi-pazpadorunk: BI'TY

Pa3zpaboTunku:

Pri6una Cetnana JleonunoBHa, npenogasaresibs BKK
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1 MACHOPT KOMILIEKTA OIIEHOYHOM JOKYMEHTAIIUA

1.1 OueHouHble cpeACTBA MpeIHAZHAYEHbI JJIsi OLICHKU PE3YyJbTATOB
ocBoeHus yueoHoro npeamera Y1I1.04 MatemaTuka.

dopmoil TTPOMEKYTOUHOM aTTecTalu 1Mo ydeOHomy npeametry YII.04
MaremaTnka SBISIETCS 5SK3aMEH C BBICTABJICHHEM OTMETKM II0 CHCTEME
«HEYJIOBJIETBOPUTEIHHO/YIOBIETBOPUTEIHHO/XOPOIIO/OTIUIHOY.

1.2 OueHo4Hble MaTEepHAJIbI Pa3pad0TaHbI HA OCHOBAHUMN:
— o0Opa3oBaTenpHOM MporpaMmMbl 0 crienranabHOCTH 15.02.14 OcHamenue
CpeACTBaMH aBTOMATU3AIlMU TEXHOJIOTUYECKUX MPOIECCOB U MPOU3BOACTB (110
OTpaciisiM);

— paboueil mporpammel yueOHoro npeameta YI1.04 MartemaTuka.

1.3 Heau n3yvyenus yueonoro npeamera YI1.04 MaremaTuka

- (opmupoBaHMe IEHTPAJbHBIX MAaTEMaTUYECKUX TOHSATHH (4YHUCIIO,
BEIMYMHA, TeoMeTpuyeckas (Qurypa, mnepeMeHHasi, BEPOATHOCTh, (QYHKIHUs),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTHUYE€CKOTO
oOpa3oBaHUs 00YUaIOIINXCS;

- TOJBEJCHHE 00YUAIOIIUXCS Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPY’KaIOUIErO0 MHPA, OHMMAaHUE MATEMAaTUKU KaK
4acTH 00IIeH KyIbTYphl YEJIOBEUECTBA;

- pa3BUTHE MHTEUICKTyaJdbHbIX M  TBOPYECKHX CHOCOOHOCTEH
oOy4arommxcsi, TMO3HABaTEILHON aKTUBHOCTU, MCCIIEAOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHHUSI, UHTEPECa K U3YUYEHUIO MaTeMaTHKH;

- dbopmupoBaHue (PYHKIIMOHAIHLHOM MaTEMaTHUYECKONW TPaMOTHOCTH:
YMEHHSI pacClo3HaBaTh MATEMaTUYECKHE aCHEKThl B PEAIbHBIX >KU3HEHHBIX
CUTyallUsIX W TPH HU3YYEHUU JAPYIHUX YUEeOHBIX TMPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh UX HA SI3bIKE MAaTEMAaTUKU U
CO3/1aBaTh MAaTEMATHYECKHUE MOJIEIU, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM
anmnapar JJisl pelleHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U
OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI,

- (opmupoBaHue mMpeACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOU
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

- (hopMupoBaHUE peACTaBICHNS 0 MHOTOIPaHHUKAX U TeaxX BpalleHUs KaK
O BaXHEUIIUX MAaTEeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMHUCHIBATh U U3y4daTh
pa3HbIC SIBICHUS OKPYXKAIOLIETO MUPA;

dbopmMupoBaHrE YMEHHS paclio3HaBaTh Ha YepTekKaxX, MOJICISAX U B peaibHOM
MHUpE MHOTOTPAHHUMKH U TeJia BpallleHUs;

- OBJIQJICHUE METOJIaMM PEIICHUS 3a/Ja4 Ha MOCTPOCHUS Ha M300PKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHSITHSIMHU O
MHOTOTPAaHHHUKAX U TeJaX BPAllleHUs! U UX OCHOBHBIMU CBOMCTBAMU;

- OBJAQJCHUE AQITOPUTMAMU PEIICHHS OCHOBHBIX THUIIOB  3ajad,
dbopMupoBaHE YMEHUS MPOBOJIUTH HECJOXKHBIE JOKAa3aTeIbHBIC PACCYKICHUS B
XOJ€ PELICHHS CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;



- Pa3BUTHUC MHTCIUICKTYAJIbHBIX 1 TBOPYCCKHUX CIocoOHoOCTEM 06yqa}0umxc;1,
MO3HABATEILHOU AKTUBHOCTH, HCCICI0BAaTCIbCKHUX YMCHHfI, KPUTUIHOCTHU
MBIITJICHU A,

1.4 Tlnanupyemble pe3yabTaTbl OCBOeHUs1 yueOHOro mpeamera YII1.04

MaremaTuka
JIMUHOCTHBLIE PE3VJIBTATHI

1) rpakiaHCKOro BOCHUTAHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKON MO3ULIUU
oOydJaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O WJIEHAa POCCUMCKOTO OOIIECTBa,
MPEACTABICHUE O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBJICHUH, MPOLEIYyp Tpa)xgaHCKOro oOliecTBa (BbIOOPHI, OMPOCHI U
JIpyroe), yMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMH HWHCTUTYTAMH B
COOTBETCTBHHM C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTpPUOTHUYECKOTO BOCIUTAaHUA: CHPOPMHUPOBAHHOCTH POCCHUUCKOM
IPpaXKIaHCKON HUIECHTUYHOCTH, YBAXKEHHS K MPOILIOMY M HACTOSIIEMY POCCHMCKON
MaTeMaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHUCKUX MAaTEMAaTUKOB
U POCCHICKOM MAaTE€MAaTHYECKOM IIKOJIbI, MCIOJIB30BAHUE 3THX AOCTUKEHUU B
JPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMHKHU;

3) IyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHMS: OCO3HAHUE JYXOBHBIX LIEHHOCTEU
pPOCCHIICKOTO Hapojia, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, STUYECKOIO
MOBEJICHUSI, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUU HAYKH U
JEATEIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYHNBOIO
Oyny1uero;

4) 5cTeTU4EeCKOro BOCIIUTAHUS: 3CTETUUYECKOE OTHOLIEHUE K MHUPY, BKIIIOUast
ACTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH,
paccykJIeHU, BOCHPUMMYHBOCTh K MATEMATUYECKUM aClEKTaM pa3JIMYHbIX BUJIOB
UCKYCCTBA;

5) ¢usnueckoro BocnuTaHUs: CHOPMHPOBAHHOCTH YMEHHUSA NPUMEHSTH
MaTeMaTHYeCKHUe 3HAHHUS B MHTEpecax 3J0pOBOro M Oe3omacHoro o0Opasza »KU3HH,
OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0POBBIO  (30pOBOE IUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM W OTHAbIXa, pETyJsIpHAs (Qu3nUecKas
aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHUAX CIOPTHUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;

6) TpPyIOBOTO BOCHUTAHUS: TOTOBHOCTb K TpPYAY, OCO3HAHHUE LIEHHOCTHU
TPYJIOJIIO0US, UHTEPEC K PA3IMYHbIM cepaM NpodeccHOHaTbHON AesTEeNbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M yMEHHE COBEpINaTh OCO3HAHHBINA BHIOOP OymyIiei
npodeccuu M peaNn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI, TOTOBHOCTHh U
CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO M CcaMOo0Opa3oBaHHUIO Ha
MNPOTSKEHUHU BCEW JKU3HM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B pPEUICHUU
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABIECHHOCTH;



7) SKOJOTMYECKOTO BOCIUTAaHUA: CPOPMUPOBAHHOCTH 3KOJIOTMUECKOU
KyJbTYpbl, MOHUMAHUE BIMSHUSA COLHUAIBHO-D)KOHOMHYECKMX IPOLIECCOB Ha
COCTOSIHHE MIPUPOJIHON U COIMAIBLHOM Cpellbl, OCO3HAHKE TTI00aIBHOIO XapaKkTepa
HKOJIOTUYECKUX TPOOJIEeM, OpUEHTAIMs HA MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU
JUTSL pEIIeHUS 3a/1a4 B 00J1aCTH OKPY>KaIOIIEH Cpelibl, IJIaHUPOBAHKUE MOCTYNKOB U
OLIEHKH WX BO3MOXHBIX MMOCIEACTBUM 111 OKPYKAIOIIEH CPEJIbI;

8) ILIEHHOCTHM HAyYHOr0 TMO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
NPAaKTUKH, TMOHUMAaHHE MaTEeMaTHUYeCKOM Haykd Kak cdepbl UeIoBeuecKoi
JeATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS ILUBHIM3ALMIH,
OBJIAJICHUE SI3bIKOM MAaTE€MAaTUKH U MaTeMaTHUYECKOW KYJbTypOH Kak CpEICTBOM
IIO3HAHNS MHpPA, TOTOBHOCTh OCYIIECTBIATH IPOEKTHYIO M HCCIEN0BATEIBCKYIO

ACATCIBbHOCTb HHINBUAYAJIBHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHbIE Y4eOHbIE el CTBUSA

ba3oBble 1oruyeckue 1eicTBUA:

BBUSIBJIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OINpEJENICHHS MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBaHMS i1 OOOOILIEHUS M CpPaBHEHUS, KPUTEPUH MPOBOJUMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPEOOPA30BbIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
U OTpULATEIbHBIC, EAUHUYHbIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JenaTh BBIBOJbI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTEeIbCTBA MaTeMaTU4ECKUX
yTBEpXKIEHUM (TIpsIMbIE W OT NPOTUBHOTO), BBICTPAMBATH AapPTryMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus yuyeOHOW 3aayuu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPEILEHUs, BEIOUpPATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKne 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynIupOBaTh  BOMPOCH],  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJIIEHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSITENIBHO ~ (popMynMpoBaTh  00O0OIIEHHS W BBIBOABI IO
pe3ynbTraTaM  NpPOBEACHHOTO  HAOMIOAEHUS,  MCCIEAOBaHUsA,  OLICHHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHNUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOLECCA, a TaKXKE BBIABUTATH
IIPEATNIOJIOKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nuHpopmanueii:

BBISBJIATH A€(PUINUTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U JIUIS PELLICHUS 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (popM
IIPEJCTaBIICHHUS;

CTPYKTYypUpOBaTh MH(OpPMAIIHIO, TIPEACTaBIATh €€ B pa3iMuHBIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HaJEXKHOCTD uH(popMaIun 1o CaMOCTOSITEIILHO
c(OpPMYITUPOBAHHBIM KPUTEPUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTb IOSCHEHHS IO XOIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B X0JIe 0OCYKJEHHs 3aJaBaTh BOMPOCH! MO CYLIECTBY OOCYXkIaeMOil TeMBbl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3ULUH, B KOPpEeKTHOM (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATH PE3YJIbTAThI PELICHU 3aa4H, SKCIIEPUMEHTA, UCCIIEA0BaHN,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a1ay
MPE3EHTAlUU U OCOOEHHOCTEN ay IUTOPHUH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IUJIaH, AJITCOPUTM PEIISHUS 3aJl1aui, BEIOMpPATh CIOCO0 pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:

BJIQJIETh HaBBIKAMU  IIO3HABATEIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEPLIAEMBIX JAEHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yjbTaTa peleHUs
MaTeMaTHYECKOM 3aJ1auM;

MIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTbH IIPH PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HallICHHbIX OIIMOOK, BBIABICHHBIX TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ynbrata LEId U YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUS WIIH
HEJOCTH)KEHUS PE3YJIbTATOB JEATENBHOCTH, HAXOAUTh OIMIMOKY, aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:



[OHMMAaTh ¥ UCIOJIb30BaTh NPEUMYILECTBA KOMAHIHON U WHAUBUIYAJIBHON
paboThl TpU pemIeHMH YyYeOHBIX 3a4ady, MNPUHUMATh 1Edb COBMECTHOU
JESITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboOThI, paclpenensTh
BUJIBI paboT, IOTOBAPUBATHCS, 0OCYKIaTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYIMOBBIX (opMax paboThl (00CYKAeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOThI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICHCTBHUS.

ITPEJIMETHBIE PE3VJIbTATBI

Yucia 1 BbIYUCICHHUA:

ONEpUpOBaTh TMOHATHAMH: PALNMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
HaTypajibHOE, LIEJIOE YMCII0, OOBIKHOBEHHAas W JAECATHUYHAs JIpOOb, MPOLIEHTHI,
WCIIOJIB30BaTh IPU3HAKH JEITMMOCTH LIEJIBIX YHUCEII, PA3JIOKEHNE YUCIIA HA IIPOCTHIE
MHOYUTEIN JUIsl PELICHUS 3a/1a4;

BBIIIOJIHATh ~ apU(PMETHYECKHE  ONepalud C  PALMOHAIBHBIMH U
JNEHUCTBUTEILHBIMU YHCIIAMU;

BBINIOJIHATH MPUOIMKEHHBIE BBIUMCIEHUS, UCIIOJb3Ys MpaBUja OKPYIJICHUS,
JIeTaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCIICHUN;

OIEpUPOBATh NOHATUAMU: CTENEHB C LUENBIM U PAllMOHAIBHBIM ITOKA3aTeIeM,
CTaHJapTHas ¢opma 3anucu JEHCTBUTEIBHOIO 4YHCIAa, KOPEHb HaTypaJIbHOM
CTETIEHHU, UCII0JIb30BATh MOAXOASILYI0 (POPMY 3aITUCH ACHCTBUTEIBHBIX YUCEI IS
pELIeHNs NPAKTUYECKUX 3a7a4 U [TPEICTABICHMS IaHHBIX;

ONEpUpPOBATh MOHATUIMH: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUY;

OMepUpOBaTh MOHATUSAMHU: JOrapud™m YucCia, AECITUYHBIE U HATypalbHbIC
JorapuMsl.

YpaBHeHMs U HEPABEHCTBA!

ONEPUPOBATh MOHATHSAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BBITIOJHATh MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUU U pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS,

BBITIOJHATh MPEOOpa3OBaHUsl LEJBIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATBHBIX
YPABHEHUI U HEPABEHCTB;

IIPUMEHSATh YPABHEHUS U HEPABEHCTBA JIJISl PEIICHHS] MAaTEMAaTUYECKUX 3a]a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKU U peabHOW XKU3HH;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha s3bIK€ aireOpbl, COCTaBJIAThH
BBIDAKCHMSI, YPAaBHEHMs, HEPAaBEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alnapara anareopsl;



OPUMEHATh CBOMCTBA CTENEHM JJs IpeoOpa3oBaHUs  BBIPAKEHUH,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBITIOJHATH MpeoOpa30oBaHusl BBIPAKEHUH, COACPKAIINUX JIOTapUPMBI,

OTIEpUPOBATh MOHATHUAMHU: JIOTAPU(PMHUUECKOE ypaBHEHHE U HEPaBEHCTBO,
peliaTh OCHOBHBIEC TUIIBI JOTapu(MUUECKUX YPABHEHUI U HEPABEHCTB;

HaXOJUTh PELICHUS] POCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIEpUPOBATh MOHATHUAMU: CHCTEMA JMHEWHBIX YpPAaBHEHUU U €€ pellIeHUeE,
UCIIOJIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUI JUIsl pELICHUs TPaAKTUYECKUX 3a/1a4;

HaXOAWUTh PEIICHUS MPOCTEHIINX CUCTEM M COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPQXCHUS, YpAaBHEHUS, HEPaBEHCTBA U CHCTEMbl [0 YCIOBUIO 3ajaud,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara aareopsl.

DOYyHKUMU U TPAPUKH:

ONepUpOBaTh MOHATUAMM: (PYHKIUSA, CIOCOOBI 3aJaHus (PyHKIHH, 00JaCTh
ONpEJENEeHUs] U MHOXKECTBO 3HAuYeHM (PyHKUuU, Trpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (PYHKIINH;

OTIEPUPOBATH MOHATHAMU: YETHOCTH U HEUETHOCTD (PYHKITUH, HYJH (QYHKIINH,
IPOMEKYTKA  3HAKOMOCTOSHCTBA, IMEpUOANYEcKas (QYHKUUSA, MPOMEKYTKHU
MOHOTOHHOCTH  (PYHKIIMH, TOYKHM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HA4YeHHUS (QYHKIUM Ha TPOMEXKYTKE, HCIOJIb30BaTh HX JJIs
UCCIeN0BaHus (PYHKIUH, 3aJaHHOU rpaduKoM;

UCIIOJb30BaTh Tpa@uku (PyHKUMHA A7 pelIeHUs YpaBHEHUH; CTPOUTh U
yuTaTh TpapuKu JUHEHHOW (QYHKIMH, KBaApaTUYHOW (DYHKIIMH, CTETEHHON
(GYHKIUM C LIETIbIM NTOKa3aTeNeM;

OMepUpoBaTh MOHATUSIMU: TpadUKHU IMOKA3aTENbHOU, JIorapupMUUecKkoil u
TPUTOHOMETPUUECKUX (YHKUUNA, U300pakaTh X HA KOOPJAMHATHOW MIIOCKOCTH U
UCITIOJIB30BATh JJIA PEIICHUs] YPABHEHHUI U HEPABEHCTB;

M300pakaTh HA KOOPAMHATHOM MJIOCKOCTU IPpaUKU JTMHEHHBIX YPaBHEHUH U
UCIIOJIB30BATh UX VISl PEILICHUSI CUCTEMBbI JIMHEWHBIX YPaBHEHUN;

UCIIOJIb30BaTh Tpapuku (PYyHKUMHA 1T HUCCIAEAOBAHHUS MPOLIECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havyana maTeMaTH4ecKoro aHajamsa:

ONEpUPOBATh MOHATUAMU: IOCIIEIOBATEILHOCTh, apUpMeTHUecKas MU
reoMeTpUYecKas Mporpeccur; ONepupoBaTh NOHATUAMU: OECKOHEUHO YObIBaIOIIas
reoMeTpuyecKas Mmporpeccusi, CyMma OECKOHEYHO YOBIBaroOIIeld reoMeTpHUecKOn
IIPOrPECCHH;

3a/1aBaTh TOCJIEIOBATEIbHOCTH PA3JIMYHBIMU CIOCOOAMHU; HCHOJb30BaTh
CBOMCTBA IOCJIEJOBATEIBHOCTE M MPOTPECCUM [UIsl PEIICHHs pEaJIbHbIX 3a]ad
IPUKIIAJHOTO XapaKTepa.

OIEpUPOBATh MOHATUSMU: HENpPEphIBHAS (PYHKIMS, IPOU3BOIHAS QYHKIUH,
UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKUN CMBICI IPOU3BOIHOM IS pEeLLICHUS



3a]1a4; HAXOAUTh IIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINMN, BEIYUCISATH IPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YaCTHOTO (DYHKITHIA;

MCIIOJIb30BaTh MPOM3BOAHYIO JJIs UCCIIEOBaHUS (DYHKIIMKA HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyIbTaThl UCCIEAOBAHUS K MIOCTPOCHHIO TPapUKOB;

UCIIOJIb30BaTh MPOM3BOIHYIO AJIS HAXOXJACHHUS HAWIYUIIETO0 PEUICHHUs B
MPUKJIATHBIX, B TOM YKCJE COIMATbHO-?KOHOMHYECKHX, 3a/1a4ax;

ONEpUPOBATh TOHATUSAMHU: TIEpBOOOpa3Has MW  HMHTErpaj, IOHUMATh
TEOMETPUUYECKUN U PU3NICCKUI CMBICIT HHTETPAA;

HaXOJWTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIIWA, BBIUYUCIATH WHTETpPal
o ¢hopmyiie Hetorona—JleliOnuia;

pemaTth NMpUKIaJHbIC 3aa49i, B TOM YHUCIE COIUATBHO-DKOHOMHUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHaJn3a.

MHoxecTBa M JIOTUKA!

OTIEpUPOBATH MOHSATHSIMH: MHOXECTBO, OIEpali HaJ MHOXECTBAMH,
UCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBI amnmapar [js OMHCAHHS pealbHbIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

OTEpUpPOBaTh  TOHITHSIMH:  OINpEAeJieHHe,  TeopeMa,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

Crepeomerpus:

OTICpUPOBAThH MOHATHIMH: TOUYKA, TpsIMasi, INIOCKOCTh; MPUMEHSTh aKCHOMBI
CTEPEOMETPHUH U CICJCTBUS U3 HUX MPH PEIICHUU T€OMETPUUECKUX 3a71aY;

OTIepUPOBAThH MOHIATHAMU: MAPAILIEITHLHOCTD U MEPIIEHAUKYIISIPHOCTD MIPSMBIX
U IJIOCKOCTEM;

KJaccu(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTBE;

OTIepUPOBATh TOHSATUSMU: JIBYTPAHHBIA YTOJ, TPAaHU JIBYITPAHHOTO YIJIa,
peOpo NBYrpaHHOTO YTIJa, JIMHEWHBIM Yroj ABYTPAHHOTO yTja, TpaaycHas mepa
JIBYTPAHHOTO yTJIa,;

OTIEpUPOBaTh TOHATUSIMH: MHOTOTPAHHUK, BBIYKIBIA W HEBBITYKIBINA
MHOTOTPAHHHUK, O3JIEMEHTHl MHOTOTPaHHWKA, TPABWIBHBIA MHOTOTPAaHHUK;
pacro3HaBaTh ~ OCHOBHBIC  BHJBI ~ MHOTOTPAHHHUKOB  (TMpamMuia, IpHU3Ma,
NPsIMOYTOJIbHBIN Tapajijiesienune, Kyo);

KJacCHu(UIIMPOBATh ~ MHOTOTPAHHHWKH,  BBIOMpas  OCHOBaHHUS IS
Kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABHIIbHBIE
MHOTOTPAHHUKH, TIPSIMbIC U HAKJIOHHBIC TIPU3MBbI, TTAPAJIJICIICTIUIIC IbI ),

OTIEpUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHHS CEUCHUI, UCTIONB3YSI METO/T CIIE/IOB;

CTPOUTh CEUEHHUS MHOTOTPAHHMKOB METOJIOM  CJIEJIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y;

pelIaTh 3a7a4n Ha HaXOXKIEHUE TeOMETPUIECKIX BEJIMYMH 10 0Opa3iaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IABYMsI
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIINMUCS IPSIMBIMHU;



pelaTh 3aJa4y Ha HAX0KJICHUE N'€OMETPUUECKUX BEJIMYMH 10 00pa3LaM Win
QITOPUTMAaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYKMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NOpPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIYUCIIATh OOBEMBI U TUIONIAJM NOBEPXHOCTEN MHOTOIPAHHHMKOB (ITPU3Ma,
MUpaMU/Ia) C IpUMEHEHHEM (POPMYJI, BRIYUCIATH COOTHOIICHHS MK Ty TUIOIIA MU
HOBEPXHOCTEHN, 00bEMaMU 1OJIOOHBIX MHOTOTPaHHHUKOB;

ONEpUpPOBaTh MOHATHUAMU: CHUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX; MPUMEHATh F€OMETPUUECKUE (aKThl AJIs PELICHUs CTEPEOMETPUUECKUX
3a/1a4, MPEeANOIaratonX HECKOJIbKO IAroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMeE;

MPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl MpPU PEUIEHUH CTEPEOMETPUYECKUX  3aJ]1ay;
IPUBOJUTH IPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B NPHUPOAE U KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MIPUMEHATh TOJyYCHHbIE 3HAHUA Ha MPAKTUKE: aHAJIU3UPOBATh peajbHbIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IOHATHS B IPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOECHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsbl, peiaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

ONEepPUPOBATh MOHATUSAMU: IMWJIMHAPUYECKAss TOBEPXHOCTh, 0Opasyrolue
UUJIMHAPUYECKON MMOBEPXHOCTH, LIMIIMHIP, KOHUYECKasi IOBEPXHOCTh, 00pa3yroume
KOHUYECKOM MOBEPXHOCTH, KOHYC, c(hepruyecKkas MoBEPXHOCTb;

pacno3HaBarh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHITH
CIOCOOBI MOTYYEHUS TN BPALLEHUS;

KJaccu(UIMpoBaTh B3aUMHOE pacloiokeHue cdepbl U IIIOCKOCTH;
ONEepUpOBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa, IIApOBOW CIIOM, OCHOBAaHME IIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CIOS,
IapOBOU CEKTOP;

BBIUUCIATH OOBEMBI M  IUIOMIAAM IOBEPXHOCTEH Tea  BpalleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

OTIEpUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, BIUCAHHBIN B CPepy U OMUCAHHBIHI
okoJ10 cepsl, chepa, BiucaHHasi B MHOTOTPaHHUK WJIM TEJIO BPAIlleHUs;

BBIUUCIISTh COOTHOIICHUS MEXIy IJIOIAASIMU MOBEpXHOCTEH U 00BEMaMu
IMOTIOOHBIX TEN;

n300pakarb M3ydaeMmble (QUIypbl OT PyKH M C IPUMEHEHHEM IIPOCTBIX
4epTEKHBIX UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB NPOCTHIX OOBEMHBIX
¢quryp: BUz cBEpXy, COOKY, CHU3Y, CTPOUTh CEUEHUS TEJ BPAIICHNUS;



U3BJIEKaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBATh HH(POPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX;

ONEPUPOBATH NMTOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD JCHUCTBUSA CIIOKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMH OHU 00J1a/1a10T;

IIPUMEHSTH IIPABUJIO NTApaJUICIICIIAIIEAA;

ONEPUPOBATH MOHATHUAMU: J€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBIL;

HaXOJUTh CyMMY BEKTOPOB M NPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
MPUMEHSTh TeoMeTpuueckue (akThl ISl PEIICHUS CTEPECOMETPUYECKUX 3ajiad,
IIPEANOIATAOIINX HECKOIBKO IarOB PEIICHHUS], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme;

pelIaTh MpOCTeNIINE T€OMETPUUECKUE 3a1a4d HA MPUMEHECHHUE BEKTOPHO-
KOOPAMHATHOTO METOJA;

pemars 3aJayd  Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIEHUU U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM Wi arOpUuTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a1a4;

IPUMEHATh NPOCTEHIIHWE NPOTPAMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;

IIPUBOJIUTh MPUMEPBl MATEMaTUYECKHUX 3aKOHOMEPHOCTEM B MPUPOJE U
JKU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHATH TOJYYEHHbIC 3HAHUSA HA MPAKTHKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATh HW3YUYCHHBIE TOHATUS B MPOLIECCE IOUCKA PELICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHSATUI U TEOpEeM, armapara aireopsl, pemarhb
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIC C HAXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYMH.

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBIL;

OTepUpoOBaTh  TOHATHSAMHU:  CpelHee  apupMeTHYecKoe,  MEIHUaHa,
HauOoJIbIIIee, HAMMEHBIIIEE 3HAYCHUE, pa3MaX MACCHBA YUCIOBBIX JAHHBIX;

ONEPUPOBATH MOHATUSIMU: CIyYalHBIA HKCIEPUMEHT (OMBIT) U Clly4allHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIM HMCXOJ) CIyYailHOTO OIIbITA,
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CIyYalHBIMU COOBITHSIMU,
HAaXOJUTh U CPaBHUBATh BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
DKCIEPUMEHTAX;

HaXOJUTh U (POPMYITUPOBATH COOBITHS: EpeceyeHUe U O0bEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO, TOJIb30BaTHCS
auarpaMMmamu Jisepa u GopMyJioi ClioKeHUs] BEpOSITHOCTEN TP pELISHUH 33/1a4;



OMepUpOBaTh MOHATUAMHU: YCIOBHAS BEPOSITHOCTH, HE3ABUCUMBIE COOBITHS,
HaxOJUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOXKEHHUS, C IOMOIIBIO JIepeBa
CJIy4alHOTIO OIIBITA;

MPUMEHATh KOMOMHATOPHOE MPAaBWJIO YMHOXEHUS NpPH PEIICHHH 3a/]ad;
ONEPUPOBATh MOHATUSMM: MCHBITAHWE, HE3ABUCHMBIE HCIBITAHUS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJada, HaXOAUTh BEPOATHOCTH COOBITH B CEpUHU
HE3aBHCHUMBIX MCTIBITAHHUM /10 TIEPBOTO yCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUH B
cepuM UcnbITaHuM bepHyIuu;

ONEpPUPOBAaTh  MOHATUSMH:  CllydallHas  BEJIIMYMHA,  PaCHpeicsicHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeIeICHuUs.

CpaBHMBATh  BEPOSTHOCTM  3HAYECHWM  CIy4yallHOM  BEIWYMHBI IO
pacIpeleIeHUI0 WIK C IIOMOIIBIO AUArpaMM;

OIIEPUPOBATH NOHATUEM MATEMATUUYECKOTO OKUIAHUS, HIPUBOAUTH IIPUMEPHI,
KaK IPUMEHSETCS MAaTeMAaTH4YECKOE OKHUIAHUE CIIyYalHOM BEJIWYMHBI HAXOIUTH
MaTeMaTHYECKOE 0KUIAHNE 110 JAHHOMY PACIPENEIICHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

MMETh IPEACTABIEHNE O HOPMAIIBHOM PACIIPEICIICHNH.,



1.5

MaremaTruka

Iloka3aTenu W KpUTepUH OLEHMBAHMS Pe3yJIbTATOB OCBOEHMHS
yueOHoro npeamera YII 04.

OcHOBHBIE BH/IBI OcHoBHBIE Kputepun TemaTnueckue HanmenoBanmue
AesITeJIbHOCTH noKazaTejn OLIEHKH 0J10KH, TEMBI OIIEHOYHBIX CPEJCTB
o0yuaromerocs OLICHKH Texymmii IIpomexyTouHna

pe3yJibTaTa KOHTPOJIb sl aTTecTAlMA
1 3 4 5 6 7
[

Hcnonb3oBath l)ucnone3yer [IpaBunbHOCT Tema 1. OueHouyHoe OueHouyHoe

TEOPETUKO- pedy OCHOBHBIE b MHo:xecTBa CPeACTBO cpeacrtso 3.1

MHO>KECTBEHHBIH HOHSTHS, ITonxoTa PalMOHANBHBIX 2.1,

ammapar At TEPMHUHBI CamocrosiTens u OunenovHoe

OIMCaHMA X012 2)uznaraet HOCTb AeliCTBUTEJILHBI CpeacTBO

pemeHus (nmepeuncnser, (6e3 X YHcell. 2.2,

MaTreMaTHYEeCKHUX Ha3bIBAET) JIOTIOJTHUTEINb Paunonanbusie | OuneHounoe

3a/ad, a TakxKe CYLIECTBEHHOE HBIX YPaBHeHUS U CpeacTBO

peanbHbIX coziepkaHue HaBOJISIIIIAX HepaBeHCTBa 2.3

MPOIIECCOB U BOIIpoca BOIIPOCOB)

SIBJICHUH, IpU 3)mpuBoaUT

pELICHUH 33/1a4 U3 | TPUMEPHI

JIPYTHAX YIeOHBIX 4) ocymecTBIsACT

MPEIMETOB. o160p

OnepupoBaTb HYKHOM

MOHSTHSAMHU: nH(popManuH s

panuoHaIbHOE BBITIOJTHEHHS

qHCIIO, MPaKTHYECKUX

JIEUCTBUTEIBHOE 3aJIaHUH,

9HCIIO, pemaet

OOBIKHOBEHHAS 3aJ1a4u,

JIpoOb, AECATUYHAS | MCIOJb3YET

JIpoOb, TPOLIEHTHI. | (OPMYIIHI,

BemmonuaTe MPOBOAUT

apudmMeTHIecKne BBIYHCIICHUS,

oTIepanyy ¢ 5) o6ocHOBBIBaET

panMoOHAIBHEIMU H | CBOM

NEHCTBUTCALHBIMHA | JIEHMCTBUS,

YHCIIaMH; OTBEYACT Ha

npUOIIMKEHHBIE JIOTIOJTHUTENbHBIE

BBIYHCIICHHS, BOIIPOCHI

UCTIONB3YS 6) cobmonaer

npaBuia TEXHHUKY

OKPYTJICHUSI. 06e30macHOCTH

Jenarts npukuaxy

Y OLIEHKY

pesynbTara

BBIYHCIICHUM.

OnepupoBatb

MOHSTHSMHU:

TOXJIECTBO,

ypaBHEHHE,

HEpaBEHCTBO;

eoe "
panuoHaIbHOE
ypaBHEHHE,

HEpaBEHCTBO.

Brinonusate
npeoOpa3oBaHus

LEIIBIX u

panMoHaIbHBIX

BBIpAKEHUH.




Pemates ocHOBHBIE
THUIIBI LeJIBIX
UppantoHaIbHBIX
ypaBHEHUH u
HEpPaBEHCTB.
IIpumensaTs
panroHaIbHbIE
YpaBHEHHS u
HEPaBEHCTBA M
peleHus
MaTeMaTHYECKUX
3a1a4 M 3a1a4 M3
Pa3NUYHbIX
obnacteil Hayku u
peajbHOM XKU3HU

OnepupoBatb 1)ucnone3yet IIpaBunbHOCT Tema 2. OueHoyHoe OueHouHoe
MOHSITHSIMHU: peur OCHOBHBIE b DYHKUMHU U CpeCTBO cpeactso 3.1
¢$yHKIMS, cIOcOOB! | MOHATHSA, ITomHOTA rpadgukm. 2.1,
3amaHus (DYHKIUH, | TCPMHHBI CamocTrosiTens Crenenn ¢ OueHo4yHoe
B3aWMHO OOpaTHBIE | 2)m3Iaraet HOCTh HeJIBIM CpeacTBo
(ysKnmn, 00macTh | (NEpedncIserT, (6e3 nokasartejeM 2.2,
oTIpeieIeHUs U | Ha3BIBaeT) JIOTIOJTHUTEIb OueHouHoe
MHOYECTBO CyIIIeCTBEHHOE HBIX CpeacTBo
3HAYCHUHN coliepKaHne HaBOJSIINX 2.3
¢yHkuM, rpaduk | Bompoca BOIIPOCOB

GbyHKIMH; 3)mpuBoAUT

4ETHOCTh U | IPUMEPHI

HEYETHOCTh 4) ocyiecTBiseT

byHKIMH, HyJH | oTOOp

dbyHkIUH, HYKHOM

MPOMEKYTKA HHPOPMALIUH IS

3HAKOIIOCTOSTHCTBA. | BBITIOJTHEHUS

BrmoxsaaTh MPAaKTUIECKUX

npeoOpa3oBaHUsL 3aJJaHHH,

CTETIEHEH C IEJBIM | pemiaeT

MOKa3aTeseM. 3a7a4u,

Ucnons3zoBarh HCTOJIB3YET

CTaH/apTHYO hopMyIIBI,

bopmy 3aMKUCH | MPOBOJIUT

HeﬁCTBHTeHBHOI‘O BBIYUCIICHUA,

qHCIIa. 5) o6ocHOBBIBaET

®dopMynHpoBaTh U | CBOM

WUTIOCTPUPOBATH JIeUCTBHS,

rpaduyecku OTBEYAET Ha

CBOMCTBa JIOTIOJTHUTENbHBIE

CTENeHHOU BOITPOCEHI

(hyHKIHH. 6) cobmronaer

Bripaxxats TEXHUKY

hopmynamu 0e30macHOCTH

3aBUCHMOCTH

MEXITY

BCJIIMYUHAMM.

Hcnonb3oBaTh

dpossie

pecypcbl JUTST

MOCTPOCHHUS

rpaduKoB

dbyHKIIIH u

N3y4YCHUS ux

CBONCTB

dopMyHpoBaTh, 1)ucrmons3yer [TpaBmibHOCT Tema 3. OueHo4yHoe OueHo4yHoe
3aIUCHIBATh B | pe4H OCHOBHBIE b ApudpmMernyecku CpeacTBo cpeactno 3.1
CHUMBOJIMYECKON TIOHSTHS, ITomHoTAa il KOpeHb N—0ii 2.1,




¢dopme U | TEpMHHBI Camocrositens CTeMeHM. OneHovHoe
WJUTIOCTPUPOBATH 2)usznaraer HOCTb Hppaunonanbu CpeacTBO
IpUMepamMu (nepeuucnser, (6e3 bl¢ YPAaBHECHHA U 2.2,
CBOMCTBA KOpDHS N- | Ha3bIBaeT) JIOTIOJTHUTEINb HEpPaBeHCTBA OunenouHoe
oM CTENEHH. | CYLIECTBEHHOE HBIX CpeacTBO
BrinonuaTte coJiepiKaHue HaBOISINX 2.3
npeoOpa3oBaHus BOIIpOCa BOIIPOCOB

HppanroOHaIHHBIX 3)mpuBoauT

BBIPAKEHUI. IIPUMEPHI

Pemarte ocHoBHBIE | 4) OCyIIecTBISET

THTIBI otbop

UPPALHOHATBHBIX HYXHOH

ypaBHEHHHA n | nadpopmanuy s

HEpaBEHCTB. BBITIOJTHEHHS

[IpumeHATs U | MPAKTUYECKUX

peleHus 3aJaHuil,

pasNUYHBIX 3ajad | perlaer

UppanyoHaIbHbIe 3a/1a4y,

ypaBHEHHSA U | HCTIONB3YyeT

HEpaBEHCTBA. (hopmyBI,

Crponutb, 4YHTaTh | MPOBOIMT

rpaduK KOpHS N-0# | BBIYUCIICHUS,

CTCTICHH. 5) o6ocHOBBIBaET

Hcnons3oBath CBOU

UPPOBBIC TIEUCTBHS,

pecypchl JUId | OTBEYaeT Ha

MOCTPOCHUS JIOTIOJTHUTENbHBIE

rpauKoB BOTIPOCHI

GbyHKIMI u | 6) codmronaer

W3yUYEeHUS X | TEXHUKY

CBOHCTB 6e3omacHoCcTH

OnepupoBaTb 1)ucnone3yet [IpaBunbHOCT Tema 5. OueHo4yHoe OueHouyHoe
MOHATUSMH: CHHYC, | PEYH OCHOBHBIE b MocnenoBarens CpeacTBO cpeacrso 3.1
KOCHHYC U TaHT€HC | TOHATHA, IMTonxoTa HOCTH H 2.1,
MPOU3BOJILHOTO TEPMHHBI CamocrosiTens nporpeccun OunenouHoe
yria. 2)uznaraet HOCTb CpeNCTBO
Hcnons3zoBath (nmepeuucinser, (6e3 2.2,
3aIMnch Ha3bIBALT) JIOTIOJTHUTEINb OueHouHoe
MIPOU3BOJILHOTO CyIIIECTBEHHOE HBIX CpeacTBO
yria gepes coziepkaHue HaBOJISIIIIAX 2.3
oOpaTHbIe BOIIpOCa BOITPOCOB

TPUTOHOMETPUYECK | 3)IpUBOIUT

ne QyHKIHH. pUMEpPHI

Brinonusate 4) ocymecTBIsET

npeoOpa3oBaHMs ot60p

TPUTOHOMETPHYECK | HY>KHOH

UX BBIpQKEHHH. nHpopmanuu s

PewiaTh OCHOBHbIE | BBITIOJIHEHUS

THIIBI MPaKTHYECKUX

TPUTOHOMETPUUECK | 3aJaHMUii,

UX YpaBHEHUH pemaer

OnepupoBaTh 3a/1a4H,

MOHSTHSMHU: UCTIOJIb3YET

MoCJIeIoBaTeNIbHOC | (hopMyJIbl,

Tb, MPOBOAUT

apudmMeTHyecKkas 1 | BBIUYUCIICHUS,

reoMeTpuyecKas 5) ob6ocHOBBIBaeT

nporpeccuy; cBOU

0OECKOHEYHO JIENCTBHS,

yOBIBaroIIas OTBEYaeT Ha

TreoMeTpUIEcKast JIOTIOTHUTENNbHBIC

nporpeccus, BOIIPOCEHI




cyMMa OECKOHEUHO

6) cobmonaer

yOBIBaroIei TEXHHUKY
TeOMEeTPUYECKOH 6e3omacHocTH
MPOTPECCHH.
3anaBathb
MOCJIE/I0BATEHLHOC
TH PA3THYHBIMU
criocobamu.
IIpumensaTs
(hopMyITy CIOXKHBIX
MPOLEHTOB ISt
pelIeHus 3a1a4 U3
peanbHOI
MPaKTUKU (C
UCIIOJIb30BaHHEM
KaIbKYJISITOPA).
Hcnons3oBath
CBONCTBa
MOCJICI0BATELHOC
Tel U Nporpeccuii
UL pemnieHus
peanbHBIX  3371ad
MPUKJITHOTO
XapakTepa
ITpumensTh 1)ucnons3yet IIpaBunbHOCT Tema 6. OueHoyHoe OuneHouHoe
OCHOBHBIE TOHSTHSL | PEYU OCHOBHBIE b IMoBTOpEHUe, CpeCTBO cpeactno 3.1
Kypca anreopsl u HOHSTHS, ITonnoTa o0o01eHue, 2.1,
Hayan TEPMHHBI Camocrostens | cucremarnsanusi | OuneHounoe
MaTeMaTUYECKOTO 2)uznaraer HOCTb 3HAHUM CPEACTBO
aHanm3a JJist (nmepeuucinser, (6e3 2.2,
penieHus 3a7a4d U3 | Ha3bIBaeT) JIOTIOJTHUTEIb OunenouHoe
peanbHOMN KM3HU M | CYIIECTBEHHOE HBIX CpeacTBO
JPYTHX OIKOJNBHBIX | COZEpKaHHe HaBOJSAIINX 2.3
JUCIUIIIHH BOIIpOCa BOIIPOCOB

3)mpuBoaUT

pUMEpPHI

4) ocyiecTBiseT

oTb0op

HYKHOM

rHGOpMAaLIUU IS

BBIIIOJIHCHUS

MPaKTHYECKNX

3aJaHHH,

pemaer

3a1a4H,

HCIIOJIb3YET

(hopmyubL,

MPOBOJIAT

BBIYUCIICHUA,

5) ob6ocHOBBIBaET

cBOU

JIEUCTBHS,

OTBE4aeT Ha

JIOTIOJTHUTENbHBIE

BOITPOCEHI

6) cobmronaer

TEXHHUKY

6e3zomacHocTH
AKTyanu3upoBatb l)ucnons3yer IIpaBunsHOCT Tema 7. OneHo4Hoe Ounenounoe
(hakTBI U METOABI peuH OCHOBHBIE b Beenenne B cpeacTBo cpeacrso 3.1
IUITAaHUMETPHH, MOHSTHS, ITonxoTa cTepeoMeTpHI0 2.1,
pEIeBaHTHBIC TEME. | TEPMUHBI OunenoyHoe




ITonyyars 2)uznaraer CamocTrosiTens CpeacTBo
NPE/ICTABICHUS O (nepeunciser, HOCTb 2.2,
MPOCTPAHCTBEHHB! | Ha3bIBAET) (6e3 OneHoyHoe
x urypax, CYIIECTBEHHOE JIOTIOJTHUTEINb CpeacTBO
pa3ouparh cojiepkaHue HBIX 2.3
npocreime BOIIpOCa HaBOISINX

TpaBuiIa 3)mpuBoauT BOIIPOCOB

N300paKCHUS ITHX | TIPAMEPHI

¢uryp. 4) ocyrecTBiIseT

N3ob6paxath otbop

IpSMYIO U HYKHOM

TUIOCKOCTH Ha HHPOPMALIIH IS

PHCYHKE. BBITIOJTHEHHS

Pacnio3naBathb MPaKTHYECKUX

MHOTOT'PaHHHUKH, 3a1aHuH,

nupamMuny, Kyo, pemiaer

Ha3bIBaTh UX 3aga4u,

aneMeHThl. Jlenath | MCHONB3yeT

PHUCYHOK Ky0a, hopMyITBI,

TTHUPAMHUIBL, TIPOBOTIUT

HaXOJIUTh OIIHOKN | BBIYHCIICHUS,

B HCBEPHBIX 5) obocHOBEIBaeT

N300paKCHUSAX. cBOH

3HAKOMHUTBHCS C JeUcTBUS,

CCUCHHUAMMU, C OTBCYACT Ha

METOZIOM CJIEJIOB; JIOTIOJTHUTENbHBIE

UCIIONIb30BaTh AJISl | BOIIPOCHI

MOCTPOSHHUS 6) cobmonaer

CE€UYCHUA METO[ TCXHUKY

CIIEZIOB, KPaTKO Oe3omacHOCTH

3aITUCHIBATh IIaTH

MOCTPOCHHS

CeYCHUS.

Pacno3naBath BH]

CeUCHHS

U OTHOIIEHHH, B

KOTOpBIX ~CEYeHHE

nenut pebpa kyOa,

HaXOJUTh Ij1ouiaab

CeueHHsI.

Hcnonb3oBath

rnoxooue npu

pelieHny 3a7ad Ha

MOCTPOCHUE

CEUEHHUIL.

3HaAKOMHTBCS c

AKCMOMAaTHYCCKUM

MOCTPOEHHUEM

CTepEOMETpUH, C

aKCHOMaMH

CTePEOMETpUH U

CIICACTBUSIMHA us3

HHX.

Wnnroctpuposath

AKCHOMBI

pHCYHKaMH u

npuMepaMu u3

OKpYXKaromie

00CTaHOBKH

AKTyanu3upoBaTh 1)ucrmons3yer [TpaBmibHOCT Tema 8. OueHo4yHoe OueHo4yHoe
(haxTBI 1 METOBI pedn OCHOBHEBIE b Ipsmble u cpeacTBO cpenctso 3.1
TUTAHUMETPHH, TIOHSATHS, IomHOTA MJIOCKOCTH B 2.1,
peleBaHTHBIC TeME, | TePMHUHBL NMpPOCTPaHCTBeE. OueHouHoE




MPOBOJIUTH
AHAJIOTUH.
Ilepeuncnsatp
BO3MOYKHBIE
CIOCOOBI
PacIoIoKeHHs
JIBYX TIPSIMBIX B
TIPOCTPAHCTBE,
WILTIOCTPHPOBATH
WX Ha IPUMepax.
JlaBaTh
oTIpenieNieHue
CKPEeLUBAIOIUXCS
MPSIMBIX,
(opmyupoBaTh
MIPU3HAK
CKPELUBAIOIINXCS
MPSIMBIX
TIPUMEHSTD €TO0
TIPY peIICHUHN
3amad.
PacnoznaBatp
MPU3MY, Ha3bIBaTh
€€ DIIEMEHTBL.
Crtpourts cedeHus
MPU3MBI HA
TOTOBBIX
gepTexKax.
[lepeuucnsate
BO3MOJKHEIE
CHOCOOBI
B3aWMHOTO
PacIIOJIOKEHUS
IpsIMOX U
TUTOCKOCTH B
MIPOCTPAHCTBE,
MIPUBOIUTH
COOTBETCTBYIOILIHE
MPUMEPHI U3
peanbHOM KU3HU.
JlaBaTh
oTpeNieieHUe
MapajuIeIbHOCTH
OpsAMOH u
IUIOCKOCTH.
DopMyIHUpOBaTh
MIPHU3HAK
MapaIeIbHOCTH
IpsIMOX U
TUTOCKOCTH,
YTBEp)KICHHUE O
psIMOH
HepeceueHust IByX
IJIOCKOCTEH,
MPOXOAAIINX Uepes3
napajuielibHbIC
npsMele. Pemats
MPaKTUUECKUE
3a1a4n Ha
MOCTPOCHHE
CEYECHUH
MHOTOTpaHHHKA.
OOBSICHSITH ClTydan

2)uznaraer
(nepeuucnser,
Ha3bIBaeT)
CYIIECTBEHHOE
coJiepiKaHue
BOIIpOCa
3)mpuBoauT
TIPUMEPEI

4) ocyrecTBiIseT
otbop

HYKHOM
HHPOPMALIIH IS
BBIMOJTHCHUS
MPAaKTUICCKUX
3a1aHuH,

pemaer

3aa4H,
UCIIOJNIb3YET
hopMyITBI,
TIPOBOTIUT
BBIYHCIICHUS,

5) ob6ocHOBBIBaET
cBOH

JeUcTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmonaer
TEXHUKY
Oe3omacHOCTH

CamocTosTeb
HOCTb

(6e3
JIOINOJIHUTEIID
HBIX
HaBOIAIIUX
BOIIPOCOB

IHapannensHocT
b NMPSIMBIX H
IJIOCKOCTei

CpeIcTBO
2.2,
Onenounoe
CpencTBO
2.3




B3aUMHOTO
PacONIOKEHUS
IJIOCKOCTEM.
JlaBaTh
ompejeNieHue
napajuiebHbIX
IUIOCKOCTCH;
TIPUBOIUTH
MPAMEPHI

13 peasbHOI
JKU3HA U
OKpYyXKaroleu
00CTaHOBKH,
WTIOCTPUPYIOLIHE
napajuieTbHOCTD
IJIOCKOCTEM.
Hcnonb3oBath
MIpU3HAK
MapajuIeIbHOCTH
JIBYX TIOCKOCTEH,
CBOMCTBa
mapaIeTbHBIX
IJIOCKOCTEN pu
pelIeHnH 3aa4 Ha
MIOCTPOCHHUE.
OOBACHATD, YTO
Ha3bIBaCTCS
napajuieTbHbIM
MPOEKTUPOBAHUEM
1 KaK
BBITIOJTHSCTCS
MIPOCKTHPOBAaHUE
¢uryp Ha
TJIOCKOCTD.
N3o6paxaTs B
napasiesIbHOU
MPOEKIINU
pa3IUYHbIE
reOMeTpPUUECKIE
¢urypsl.
MopenupoBaTh
peanbHbIe
CUTYyaIll{ Ha
SI3bIKE TEOMETPHH,
HCCIIEIOBATh
MIOCTPOEHHBIE
MOJIETIH C
HCITOJIb30BaAHUEM
TEOMETPUIECKHUX
TTOHSITUH.
Hcnonb3oBats npu
pelIeHnH 3a1a49 Ha
MOCTPOEHUE
CEUYEHUU TIOHSTHE
napajuleIbHOCTH,
MpPU3HAKU U
CBOMCTBa
napajieIbHBIX
MIPSIMBIX HA
TJIOCKOCTH

AKTyanu3upoBaTthb
(hakTBl W METOJbI
UIAHUMETPHH,

1)ucrmons3yer
peur OCHOBHbIE
MOHSITHS,

[IpaBunbHOCT
b
ITosiHOTA

Tema 9.

OueHouyHoOe
CpenCTBO
2.1,

OueHno4Hoe
cpeactno 3.1




pelieBaHTHBIE TEME,
MIPOBOIUTH
AHAJIOTUH.
OOBSICHATD, KakKoi
yrojil Ha3bIBaeTcs
yIJoM MEXTY
TIePECEKAIOIIUMHUCS
TPSAMBIMH,
CKPEIIBAIOIINMHUC
g  TpAMBIMH B
MIPOCTPAHCTBE.
JlaBaTh
oIpeeneHue
HEepHEeHIUKY IS PHBI
X TIPSIMBIX u
IIPSIMOH,
HEepIEHINUKYIIPHO
A K IUIOCKOCTH.
Haxonuts YIJIBI
MEXTY
CKPEIIBAIOIIINMHUC
s IPSIMBIMH B KyOe
u UpaMuse.
[IpuBOUTH
MIPUMEPHI u3
peanbHON KU3HU U
OKpy>Karouein
00CTaHOBKH,
WITIOCTPUPYIOLIHE
MEePIICHIUKYIIPHO
CTh TPSAMBIX B
MPOCTPAHCTBE U
MEePIICHINKYIIPHO
CTh  OpsIMOH K
TUTOCKOCTH.
DopMynUpOBaThH
MIPU3HAK
MEepHEHINKYIIPHO
CTU  IpSIMOH U
TUTOCKOCTH,
NPUMEHITH €ro Ha
MpaKTHKE:
OOBICHATH
HNEepHEHIUKYIISIPHO
CTb pebpa Kyba n
JIaroHaiu €ro
TpaHH, KOTOpas ero
HE COJICPXKHUT,
HaxXOIUTh  JUIHHY
nuaroHanu — KyoOa.
Brranciars BEICOTY
IIPaBWIBHOM
TPEyToJIbHOI u
MPaBUIBHON
YETBIPEXYTOJILHON
TTUPaAMIT o
JUTHHAM péoep.
Pemare 3amaun Ha
BBIYUCIICHUS,
CBSI3aHHBIE c
MEePIEHANKYISIPHO
CTPIO TIPSIMOM |
TUTOCKOCTH, c

TEPMHHBI
2)uznaraer
(nepeuucnser,
Ha3bIBaeT)
CYIIECTBEHHOE
coJiepiKaHue
BOTIpOCa
3)mpuBoauT
TIpUMEPEI

4) ocyriecTBiIsIeT
otbop

HYKHOM
HHPOPMALUH JIS
BBITIOJTHEHHS
NPaKTHYECKUX
3aJIaHUM,

pemaer

3aa4H,
HCTIONB3YeT
hopMyIBI,
TIPOBOJIUT
BBIYHCIICHUS,

5) o6ocHOBBIBaET
cBOU

JecTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOITPOCHI

6) cobmonaer
TEXHUKY
Oe3omacHOCTH

CamocTosTeb
HOCTb

(6e3
JIOINOJIHUTEIID
HBIX
HaBOIAIIUX
BOIIPOCOB

Iepnenaukysip
HOCTH NMPSIMBIX U
IJIOCKOCTei

Onenounoe
CPencTBO
2.2,
OneHo4yHoe
CPencTBO
2.3




HCIIOJIb30BaAHUCM

npu peleHun
TUTAHUMETPHYCCKU
X (axToB u
METOJIOB.
OOBSICHATD, 4TO
Ha3bIBAIOT
MEePICHANKYIIPOM
W HaKJIOHHOW U3
TOYKH K
MIOCKOCTH;
IpoeKuuen
HaKJIOHHOH Ha
MI0CKOCTb.
OOBSICHATD, 4TO
Ha3bIBACTCS
paccTosIHUEM:  OT
TOYKH it
TUTOCKOCTH;, MEXITY
mapajuieTIbHBIMU
TUIOCKOCTSIMH,

MEXAy NpsAMOH M
napajuleIbHOM el
IUIOCKOCTBIO;
MEXTY
CKPEIIBAIOIIUMUC
s MPSAMBIMH.
Haxonuts JTH
paccTosiHus B
MPOCTHIX CIyYasiX B
KyOe, mupamuue,
TpU3Me.
MopenupoBaTh
peanbHbIe
CHUTYaIlH Ha SI3bIKE
T€OMETPHH,
HCCIIeI0BaTh
MOCTPOCHHBIE
MoJienu c
HCTIOJIb30BaHHEM
TEOMETPUYECKUX
MOHSITHH.
Hcnons3oBath mpu
pellIeHnH 3a7ad Ha

MOCTPOCHHE
CEUeHHUl TeopeMy

Iudaropa,

CBOMCTBa

MIPSAMOYTOJIBHBIX

TPEYTOJIbHHUKOB

AKTyanu3upoBathb 1)ucnone3yer IIpaBuibHOCT Tema 10. OueHouHoe OueHouyHoe
(hakThI 1 METOIBI pevr OCHOBHEIE b Yrabl mexay CpeiCTBO cpeactso 3.1
IIJIAHUMETPUH, MIOHATHA, ITosnHOTA NPAMBIMH U 2.1,

pEIleBaHTHBIC TEME, | TEPMHUHEI CamocrosTenb TLUIOCKOCTSAMHA Ounenounoe

MIPOBOJIUTH 2)uznaraer HOCTb CpeacTBo

ananoruu. J[aBarb (nmepeuucnser, (6e3 2.2,

OIpENICIICHUE yIiia | Ha3bIBACT) JIOTIOJTHUTEIb OunenovHoe

MEXIy IPSIMOH U CYIIECTBEHHOE HBIX CpeacTBo

IIOCKOCTBIO, cozepkaHue HABOSILINX 2.3

(hopmympoBaTh BOTIpOCa BOIIPOCOB

TeopeMy O TpEx 3)npuBOIUT

MEePICHANKYIAPAaX | MPUMEPHI

1 00paTHYIO K HEMl.




Haxonuts yron
MEXIy IpsMOi U
TJIOCKOCTBIO B
MHOTOTPaHHHUKE,
pPaccTosiHUE OT
TOUKH J10 MPSIMOIt
Ha IJIOCKOCTH,
UCTIONB3YS
TEOpEMY O TPEX
MepICHANKYIPax.
IIpoBoauts Ha
yepTexe
MePIEeHIUKYIISP:

13 TOYKH Ha
MPSIMYIO; U3 TOUKH
HAa TUIOCKOCTb.
JaBatb
oIpeieNneHue
JIBYTPaHHOTO yTJia
U €TO DIIEMCHTOB.
OOBACHATD
PaBEHCTBO BCeX
JMHEHHBIX YTIOB
JIBYyTPAHHOTO yTJa.
Haxoauts Ha
yepTrexe
JIByTPaHHbIN YroJl
npu pedpe
MTUPAMHUIBI,
TIPUA3MEL,
napaiesienunea
JlaBaTh
oTIpeNeNieHue  yriia
MEXTY
TUTOCKOCTSIMH.
JaBatb
ompejieNieHue u
(hopMyIHpOBaTH
MpU3HAK B3aUMHO
MEPIEeHIUKYISIPHBI
X TIOCKOCTEM.
Haxonuts YIJIBI
MEXTY
TUIOCKOCTSIMHU B
Ky0e W mupamuze.
Hcnonb3oBats npu
penieHnn 3a/1a4
OCHOBHEIE
TEOPEMBI U METOIbI
TUTAHUMETPHH.
Mopaenuposatb
peanbHbIe
CUTYallUU Ha SI3bIKe
TeOMETPUH,
HCCIIeI0BaTh
MIOCTPOEHHBIE
MOJETH c
HCIIOJIb30BaHUEM
TEOMETPUIECKUX
MOHSTHH.
Hcnonws3oBats 1pu
pemeHny 3agad Ha
MIOCTPOCHHE

4) ocyuiecTBIseT
oTb0op

HYKHOHI
HHPOPMALUH JIS
BBITTOJTHEHHUS
MPAaKTUICCKUX
3aJaHHM,

pemiaer

3a7a4H,
UCTIONB3YeT
hopMyITBI,
MPOBOAUT
BBIYUCIIEHUS,

5) obocHOBEBIBacT
CBOHU

JecTBUS,
OTBEYaET Ha
JIOIIOJIHUTEIILHEIE
BOIIPOCHI

6) cobmromaer
TEXHHUKY
0€e301IacHOCTH




CeYCHHI
COOTHOIIICHHUS B

IPSMOYTOJIEHOM
TPEYTroJbHHUKE

AKTyanu3upoBathb l)ucnons3zyet IIpaBunbHOCT Tema 11. OueHoyHoe Ounenounoe
(hakTel W METOIBI | pe4r OCHOBHEIC b MHororpaHHUKH CpeacTBO cpeacrso 3.1
TUTAHUMETPUH, TTOHSATHS, [TonHOTA 2.1,
peleBaHTHBIC TEME, | TEPMHIHEI CamocrosTens OueHouHoe
TIPOBOIUTH 2)u3naraet HOCTB CpeacTBo
aganmornn. JlaBaTh | (mepedncIser, (6e3 2.2,
oTIpenieNieHue Ha3BIBACT) JIOTIOJTHUTEIb OueHouHoe
mapajuieNienuIesia, | CYIIECTBEHHOE HBIX CpeacTBo
pacro3HaBaTh €ro | comepykaHue HaBOJISIINAX 2.3
BUABI W H3y4YaTh | BOIpOCa BOIIPOCOB

cBoiictBa. /[laBaTh | 3)mpuBogut

oIpeieNneHue MPUMEPHI

UPAMUJIBI, 4) ocyImecTBIseT

pacrno3HaBaTh oTb60p

BUBI NUpaMHUJl, | HYKHOU

(hopmynmrpoBaTh HHPOPMALIUH IS

cBoiicTBa  péOep, | BBHIIOTHEHUS

rpaHel W BBICOTH | TMPAKTHUECKUX

MpaBUIbHOM 3aJIaHuH,

TTHUPAMHUJIBI. pemaer

Haxonutb 3a7a4u,

TUIOLIAJIb TTOJIHOM U | HCIIONB3YyeT

60oKkoBoOM (hopmybl,

IMOBEPXHOCTHU mpoBOAUT

nmapaMUuabl. IIaBaTI) BBIYUCIICHUA,

orpeeieHue 5) obocHOBBIBaCT

yce4E€HHOI CBOM

MTUPAMHUJIBL, JIeHCTBAA,

Ha3bIBaTh e€ | oTBedaeT Ha

SJIEMEHTEHI. JTOTIOTHUTETbHEIC

®dopmyHpoBaTh BOTIPOCHI

TeopeMy o | 6) cobmomaer

IIomaau OOKOBOH | TEXHUKY

MMOBEPXHOCTH 0e30macHOCTH

IIPABWIBHOM

yceu€HHOM

nmapaMUuabl.

Pemares 3amaun Ha

BBIYHCIICHHE,

CBSI3aHHBIE c

MUpaMUIaMHU, a

TaKXKe 3aJadyd  Ha

HNOCTPOCHHE

ceueHuid. [laBatp

oTpesieNieHue

MIPU3MBI,

pacro3HaBaTh

BHUABI pu3M,

n300paxarthb

TIPU3MEI Ha

yepTexe.

Haxonute

[UIOIIAAbL  ITOJIHOM

Wi 60KOBOI

MOBEPXHOCTH

npusMbl.  M3yuath

COOTHOIICHUS

Diinepa U1 4mcia

p€bep, TpaHed wu




BEPIIMH
MHOTOTpaHHHKA.
N3yuats BUBI
MPaBUIIbHBIX

MHOTOTPaHHHUKOB,
UX Ha3BaHUI WU
KOJIMYECTBO

rpaneid.  M3yuath
CUMMETPHUIO

MHOTOTPaHHHUKOB.
OOBsICHATD, KaKHe
TOYKH HA3BIBAIOTCS

CUMMETPUYHBIMHU
OTHOCHUTEIILHO

JIaHHOU TOUKH,

IpsIMOH WU

IUIOCKOCTH, 4TO

Ha3bIBAIOT

LEHTPOM, OCBIO

WIN  IUIOCKOCTBIO

CHMMETPHHN

(urypsL.

IIpuBonuts

pUMEpPbI

CUMMETPHYHBIX

duryp B

apXUTEKType,

TeXHUKE, MPUPOJE.

MogenupoBaTh

peanbHbIE

CHUTYaIlNH Ha SI3bIKE

TeOMEeTpHUH,

Hccie0BaTh

MOCTPOEHHBIE

MOJIEIH c

HCIIOJIb30BaHHEM

T€OMETPHUYECKIX

TIOHSITUH,

HCTIONIBb30BaTh

nogodue

MHOTOTPaHHHUKOB

AKTyanusupoBaTh 1)ucnone3yet [IpaBunbHOCT Tema 12. OueHo4yHoe OueHouyHoe
(akTbl M METOIBl | peYr OCHOBHBIE b O0BEMBI CpeacTBo cpenctso 3.1
TUTAaHUMETPHH, HOHSATHS, [Monxora MHOTOTrPaHHHUKO 2.1,
peJieBaHTHBIE TEME. | TEPMUHBI CamocrosTens B OnenovHoe
OOBACHATB,  Kak | 2)u3naraer HOCTh CpeacTBo
U3MEPSIOTCS (nmepeuucnser, (6e3 2.2,
00BEMBI TeN, | Ha3bIBAaeT) JIOTIOTHUTEb OueHouHoe
MIPOBOJIS AHAJIOTHIO | CYIIECTBEHHOE HBIX CpeacTBO
c U3MEpEHUEM | CoJiepKaHue HaBOJISIIIIAX 2.3
Tomaaei BOTIpOCa BOIIPOCOB

MHOTOYTOJIBHUKOB. | 3)IPUBOIUT

DopMynUpOBaThH MIPUMEPBI

OCHOBHBIE 4) ocymiecTBisieT

cBoiicTBa 00BEMOB. | O0TOOP

N3yuars, HYKHOHI

BBIBOJIUTH nHdopmanuu st

dhopMynel  00bEMa | BBIIOIHEHUS

HPSIMOYTOJIEHOTO NPaKTHYECKUX

napajuieNienumnea, | 3aJaHui,

MPU3MBI u | pemraer

MHPAMUJIBL 3aJa4H,

Beruucasate 00bEM

HCTIONB3YeT




HPU3MBI u | dhopmysl,
NUpaMUAbl MO0 WX | MPOBOJMT
3JIEMEHTaM. BBIYHCIICHHS,
[IpumensaTs 00béM | 5) 000CHOBBIBaeT
ULt peuieHust | cBou
CTEPEOMETPUUECKU | NEHCTBHUS,
X 3amad M Ui | OTBEYACT Ha
HaXOXJICHUSA JIOTIOTHUTENNbHBIC
TEOMETPUIECKUX BOIIPOCEI
BEJTUYHH. 6) cobmromaer
MopenupoBaTh TEXHUKY
peanbHbIE Oe3omacHOCTH
CHUTYaIlMH Ha SI3bIKE
TeOMETpPUH,
HCCIIe10BaTh
MOCTPOCHHBIE
MoJienu c
HCTIOJIB30BaHHEM
TEOMETPUIECKUX
MOHATHH
Crpouth ceueHue l)ucnone3yer [IpaBunbHOCT Tema 13. OueHouyHoe OueHouyHoe
MHOTOTpaHHHUKA peuH OCHOBHBIE b IHoBTOpeHue: CpeCTBO cpeacrtso 3.1
METOJIOM CIIEJIOB. MOHSATHS, IMonxoTa ceveHMsl, 2.1,
[JaBaThb TEPMUHBI CamocTrosTens PacCTOSTHMSA M OueHouyHoe
oTpeieNneHue 2)uznaraer HOCTh YIJIbI CpeacTBO
paccTosiHus Mexay | (Tepeduciuser, (6e3 2.2,
¢urypamu. Ha3bIBACT) JIOTIOJTHUTENb OueHoyHoe
Haxoautb CYLIECTBEHHOE HBIX CpeacTBO
PacCTOsSIHUE MEXIY | Collep>KaHue HaBOJISIIIIAX 2.3
napanieTbHIMU BOTIpoOCca BOIIPOCOB
TUIOCKOCTSIMH, 3)npuBoanT
MEXKTy pUMEpPHI
TUTOCKOCTBIO H 4) ocymIecTBIsET
napajulesIbHOM el otbop
MPSIMON, MEXY HYKHOM
CKPEIIMBAIONIMMUC | HHPOPMAINH IS
S IPSIMBIMU. BBITIOJTHEHHS
Crpouts IIPAKTUYECKUX
JIMHEWHBIN yTon 3aJaHui,
JIBYTPAaHHOTO yIJla | perraer
Ha 4epTexe 3a/1a4y,
MHOTOTPaHHUKA U | HCIIOJIB3YeT
HaxoJUTh ero | Gopmyisl,
BEJINYMHY. MPOBOAUT
Haxomute  yruiel | BBIYUCIICHUS,
MEXay 5) obocHOBEIBaeT
TUIOCKOCTSIMA B | cBOM
MHOTOTpaHHUKaX JeUCTBHS,
OTBEYAET HA
JIOTIOTHUTEbHBIC
BOIIPOCHI
6) cobmonaer
TEXHHUKY
6e3omacHocTH
W3Bnekats l)ucnons3yer IIpaBunsHOCT Tema 14. OnenovHoe Ouenounoe
nHopmManuio U3 | peyr OCHOBHBIC b IIpeacraBienne CpeacTBo cpencrso 3.1
Ta0JINIY M | IIOHSATHS, ITonnora JaHHBIX M 2.1,
Jarpamm, TEPMHHBI CamocrosiTesis |  omucaTeIbHast OneHo4Hoe
UCIIOJIb30BATh 2)usnaraer HOCTb CTAaTHCTHKA CpeacTBo
TaOJIUIIBI u | (mepeduciser, (6e3 2.2,
JuarpaMMbl  JUIA | Ha3bIBaeT) JIOTIOJTHUTENb OunenovHoe
MPEICTABICHUS CYIIECTBEHHOE HBIX




CTaTHCTHYECKUX coJIepiKaHne HaBOSINX CpeacTBo
JnaHHBIX. Haxonuth | Bompoca BOIIPOCOB 2.3
OIMcaTeIbHbIE 3)mpuBoaUT
XapaKTEePUCTUKU pUMEpPbI
JIaHHBIX. 4) ocy1iecTBisieT
Brigsurars, oT60op
KPUTUKOBAaTh HYKHOM
THIIOTE3HI 0 | mHpOpMAINHU IS
xapakrepe BBITIOJTHEHHS
clly4aiiHOH MIPaKTUYECKUX
W3MCHUHMBOCTH M | 3aJaHUM,
ONpeaeNdmux €€ | pemaer
(hakTopax 3aauu,

UCIIOJIb3YET

(hopmybl,

MPOBOJAUT

BBIYHCIICHUS,

5) obocHOBBIBaCT

cBOH

NeHCTBHS,

OTBEYAeT Ha

JIOTIOTHUTEBHEIC

BOTIPOCHI

6) cobmonaer

TEXHHUKY

6e30macHoOCTH
Hcnonb3oBaTh 1)ucnone3yet IIpaBunbHOCT Tema 16. OueHoyHoe OunenouHoe
JIuarpaMMsl pedr OCHOBHBIE b Onepauun Haj CpeiCTBO cpeactno 3.1
Diinepa W | TIOHATHS, [TonHOTA COOBITHAMM, 2.1,
CIIOBECHOE TEPMHUHBI CamocrosTenb CJI0JKeHne OueHouHoe
omucaHue coOBITHH | 2)m3maraer HOCTb BepPOSATHOCTEH CpeCTBO
TUTS (nmepeuncnser, (6e3 2.2,
(hOpMYyTHPOBKH U | HA3EIBAET) JTOTIOITHUTEIb OueHouHoe
N300paKeHHS CyIIeCTBEHHOE HBIX CpeacTBo
00BEIMHEHUS U | comepikaHUe HaBOJISIINAX 2.3
nepeceveHus BOIIpoCca BOIIPOCOB
coObiTnii. Pemars | 3)mpuBoaur
3a1a4n C | mpumepbl
WCIIOJIb30BAHUEM 4) ocyiecTBiseT
hopmys oTb0op
CIIOKEHUS HYKHOH
BEPOSITHOCTEH nHpopManuu st

BBITIOJTHEHHS

MPaKTHYECKUX

3aJaHHH,

pemaer

3aa4H,

UCIIOJIb3YET

hopMyIIBI,

MPOBOJUT

BBIYHCIICHUS,

5) ob6ocHOBBIBaET
CBOH

JIEUCTBHS,
OTBEYaeT Ha
JTOTIOJTHUTEIbHBIC
BOTIPOCHI

6) cobmonaer
TEXHUKY
0e30IMacHOCTH




Pemate 3aJa4yu Ha

Hax0JICHHUE
BEpPOSATHOCTEHN
COOBITHIA,
YHClie YCIOBHBIX

B TOM

C

MOMOIIbIO  JI€PEBa

ciIy4aiiHoro
OIIBITA.
OnpenensTh
HE3aBHCHMOCTD

COOBITHIH o
dbopmyne u 1O

opraHu3aluu

cnyqaﬁHoro OIIbITa

l)ucnons3yet
pedr OCHOBHBIE
MOHATHS,
TEPMHHBI
2)uznaraer
(nepeuucnser,
Ha3bIBACT)
CYIIECTBEHHOE
CoJIepKaHne
BOIIpOCa
3)mpuBoauT
MPUMEPBI

4) ocyIecTBIsACT
oTb0op

HYKHOH
nHdopmanuu s
BBITIOJTHEHHS
MPaKTHYECKUX
3aJIaHuH,
pemaer

3a7a4H,
HCTIONIB3YET
hopMyIBL,
MPOBOJAUT
BBIYHCIICHUS,

5) obocHOBBIBaCT
cBOU

JeUcTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCEHI

6) cobromaer
TEXHHUKY
Oe3omacHOCTH

IIpaBunsHOCT
b

IlonnoTa
CaMocTosTeNb
HOCTh

(6e3
JIOTIOJIHUTEID
HBIX
HaBOISIIINX
BOIIPOCOB

Tema 17.
YcnoBHast
BEPOSAATHOCTD,
aepeBo
cJy4yaiHoro
onbITa, GopmyJia
IOJIHOM
BEPOSATHOCTH U
He3aBMCUMOCTDH
coObITHI

Onenounoe
Cpe/CTBO
2.1,
OneHo4yHoe
Cpe/CTBO
2.2,
OuneHouHoe
CpeacTBo
2.3

OuenouyHoe
cpeactso 3.1

Hcnonp3oBath
MPaBUIIO
YMHOEHUS
MEPEUNCICHUS
COOBITUH

JIIsL

B

CIIy4yailHOM OIIbITE.

Ilonp3oBaThCs
¢dopmyoit
TPEYrOJbHUKOM
Ilackans
onpeeNieHus
YHCIIa COUYEeTaHUN

u

JIIs

1)ucnone3yet
peur OCHOBHbIE
MOHSATHS,
TEPMHHBI
2)uznaraer
(nmepeuncnser,
Ha3bIBaCT)
CyIIECTBEHHOE
coJIeprKaHne
BOIIpOCa
3)npuBoaUT
pUMEpPHI

4) ocymecTBseT
oTbop

HYKHOM
HHPOPMALINH IS
BBITIOJTHEHHS
MPaKTHYECKUX
3a/1aHuH,

pemaer

3a1a4H,
UCIIOJIb3YET
(hopmyibl,
MPOBOAUT
BBIYHCIICHHS,

5) ob6ocHOBBIBaeT
cBOHU

[IpaBunbHOCT
b

ITonnoTa
CamocrosTens
HOCTh

(6e3
JTOTIOITHUTEIb
HBIX
HaBOSIINX
BOIIPOCOB

Tema 18.
DJIeMeHThI
KOMOMHATOPUKHU

OuneHouHoe
CpeNCTBO
2.1,
Onenounoe
CpeiCTBO
2.2,
OuneHouHoe
CpeCTBO
2.3

OueHouyHoe
cpeactso 3.1




JICUCTBUS,
OTBEYaeT Ha

JTOTIOJTHUTETBHBIC
BOTIPOCHI
6) cobmomaer
TEXHUKY
Oe3omacHOCTH
Paz0uBath l)ucnone3yer [IpaBuibHOCT Tema 19. OueHouHoe OueHouHoe
CIIO’KHBIC pedn OCHOBHEBIE b Cepuu CpeacTBo cpenctBo 3.1
SKCIIEPUMEHTHl HAa | TOHATHA, [MomHOTA nocjaea0BaTebH 2.1,
OTJEeNbHBIE TEPMHUHBI CamocrosiTens | bIX HCOBITAHUH | OueHOYHOE
HACIBITAHHUS. 2)u3naraet HOCTB CpeacTBo
OcBauBatb (nmepeuucnser, (6e3 2.2,
TIOHSATHSL: Ha3bIBACT) JTOTIOJTHUTEIb OunenouHoe
HCIBbITAHUC, CEPUA CYIIECTBEHHOC HBIX CpeacTeo
HE3aBUCHMBIX coJiepxKaHue HaBOJSIIUX 2.3
UCIIBITAHUNI BOIIpoOca BOIIPOCOB
ITpuBoauTh 3)mpuBoaUT
NpUMEpPEl  Cepuil | MPUMEpHI
HE3aBUCHMBIX 4) ocymecTBIsACT
WCTIBITaHUH. otbop
Pewate 3amaun Ha | HY>KHOM
TIOWCK HHPOPMALIUH IS
BepOHTHOCTeﬁ BBIIIOJIHCHUSA
COOBITHII B CepHUU | MPaKTHYECKUX
HUCTIBITAaHUM 0 | 3aJaHuM,
MepBOro ycliexa U B | pemaer
cepuiax HUCIIBITAHUI 3aga4u,
bepryinu. HCIOJIb3YET
W3ywate B xome | dpopmydsl,
MPaKTHIEeCKOM TIPOBOJUT
paboThI C | BBIYHCIICHUS,
HCIIOJIE30BaHUEM 5) obocHOBEIBaeT
JIEKTPOHHBIX cBOH
TaOIUIL JIENCTBHS,
BEPOSATHOCTH OTBEYaeT Ha
CO6LITHﬁ B CE€puiAX JOIIOJITHUTCIIbHBIC
HE3aBHUCHUMBbIX BOIIPOCHL
UCTIBITAHUI 6) cobmonaer
TEXHUKY
Oe3omacHOCTH
OcBauBatb l)ucnone3yer IIpaBunsHOCT Tema 20. OnenovHoe Ounenounoe
TIOHSTHSL: peYu OCHOBHBIC b Cayuaiinbie CpeacTBo cpeacrso 3.1
cirydaiiHas TIOHSATHS, [MomHOTA BEJIMYHHBI H 2.1,
BEJIMYIHA, TEPMHUHBI Camocrositens | pacnpeneinenus | OneHounoe
pacrpeneieHue, 2)uznaraer HOCTh CpeacTBo
Tabymna (nmepeunciser, (6e3 2.2,
pacmnpeeneHus, Ha3bIBAET) JIOTIOTHUTEIh OueHo4yHoe
Juarpamma CYIIECTBEHHOC HBIX CpeacTBo
pacmpeeeHusl. coJiep kaHne HaBOJISIIIIAX 2.3
IIpuBonuts BOIIpoOCca BOIIPOCOB
IIPUMEPBI 3)mpuBoanT
pacrpenelieHuil, B | IPUMEPHI
TOM ymcne | 4) OCyIecTBIsET
TeOMETPUYECKOTO ot6op
1 OMHOMUAIILHOTO. | HYXHOM
CpaBHHBATH HHPOPMALUY JUIS
pacnpeneneHus BBIMOJTHCHUS
CITyJaifHBIX MPAaKTHIECKUX
pennunH Haxomuts | 3amaHuid,
3HAYCHHS CYMMBI U | perIaeT




MPOU3BEACHUS
CILy4alHbIX
BenuuuH. CTPOUTH
U pacro3HaBaTh
TEeOMETPUYECKOe U
OvHOMMATIBHOE
pacrnpeneneHue

3aj1a4H,
HCIIOJIB3YET
(hopmybl,
MPOBOIUT
BBIYKCIICHHUS,

5) obocHOBEBIBacT
cBOU

CHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmromaer
TEXHUKY
0e30macHOCTH

IToBTOpATHL
U3y4EHHOE u
BBICTPauBaTh
CUCTEMY 3HAaHUU

1)ucnone3yet
peYu OCHOBHBIC
TIOHSATHS,
TEPMUHBI
2)u3naraet
(nmepeuncnser,
Ha3bIBACT)
CyIIIeCTBEHHOE
coliepKaHne
BOIpoca
3)mpuBoAUT
MPUMEPHI

4) ocyiecTBiseT
oT60p

HYKHOM
HHPOPMALIUH IS
BBITTOJTHEHHS
MPAaKTUIECKUX
3aJaHHH,
pemaer

3a7a4u,
UCTIOJNIB3YET
hopMyIIBI,
MIPOBOTUT
BBIUUCIICHUSI,

5) obocHOBBIBaCT
cBOH

JIEUCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTETbHEIC
BOTIPOCHI

6) cobmronaer
TEXHUKY
Ge3omacHOCTH

IIpaBunbHOCT
b

IlonnoTa
CaMocTosTeNb
HOCTb

(6e3
JIOTIOJTHUTEH
HBIX
HaBOJIAIINX
BOIIPOCOB

Tema 21.
IloBTOpEHUE,
00o0IIEeHHE,
cucTeMaTH3AIUS
3HAHUH

Onenounoe
CPeacTBO
2.1,
Onenounoe
CpeacTBo
2.2,
OuneHouHoe
CpeacTBo
2.3

Onenounoe
cpeactso 3.1

DopmyIupoBaTh,
3aMKChIBATh B
CHMBOJINYECKOU
dbopme u
WTIOCTPUPOBATH
pUMepamMu
CBOMCTBa CTEICHHU.
IIpumensaTh
CBOMCTBa CTENEHU
JUTSt
npeoOpa3oBaHUs
BBIpaKEHUH.
DopmynupoBaTh U

1)ucnone3yet
peur OCHOBHbIE
TTOHSTHS,
TEPMHUHBI
2)uznaraer
(nmepeuucnser,
Ha3bIBaeT)
CYIIECTBEHHOE
coJIepiKaHne
BOIpoCa
3)npuBOIUT
MIPAMEPHI

IIpaBunbHOCT
b

[TomHoTa
CamocTosTenb
HOCTh

(6e3
JIOTIOJTHUTEITb
HBIX
HaBOJISALIUX
BOIPOCOB

Tema 22.
Crenens ¢
PAauMoOHAIBLHBIM
nokKasareJjieM.
IToxa3zaTeabHast
ynkums.
IToxa3zaTeabHbIE
YPABHEHHSA H
HepaBeHCTBa

OueHounoe
CPencTBO
2.1,
OueHounoe
CpeacTBO
2.2,
Onenovnoe
CpencTBO
2.3

OunenouHoe
cpeactso 3.1




WJUTIOCTPUPOBATH 4) ocyiecTBisieT
rpaduyecku oTbop
CBOMCTBa HYKHOHI
MoKa3aTeabHOI nHdopmManuu st
¢yHkuu. Pemare | BBINOIHEHUS
OCHOBHBIE  THIBI | MPAaKTHYECKUX
MOKa3aTeIbHbBIX 3aJaHHM,
ypaBHEHUU U | pemaer
HEPaBEHCTB. 3aJa4H,
Hcnonb3oBath HCIOJIB3YET
QpPOBBIE hopMyITBI,
pecypchl U | TIPOBOAUT
MOCTPOCHUS BBIYHCIICHHS,
rpapuKoB 5) o6ocHOBBIBaeT
byHKIMIA u | cBoU
U3y4YEHUS ux | neicraus,
CBONCTB OTBEYAeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCEHI
6) cobmromaer
TEXHHUKY
Oe3omacHOCTH
DopMyIHpOBaTS, l)ucnone3yer [IpaBunbHOCT Tema 23. OueHouyHoe OueHouyHoe
3aKChIBaTh B peuH OCHOBHBIE b Jorapupmuueck CpeCTBO cpeacrso 3.1
CUMBOJIMYECKOM MIOHATH, ITonnoTa as QyHKUUSA. 2.1,
dhopme u TEPMUHBI Camocrtositens | Jlorapupmuueck | Ouenoynoe
WIITIOCTPUPOBATH 2)uznaraer HOCTh He ypaBHeHUs U CpeacTBO
pUMepaMu (nepeuncnser, (6e3 HepaBeHCTBa 2.2,
CBOMCTBa Ha3bIBAET) JIOTIOJTHUTENb OueHoyHoe
norapudma. CyIIIECTBEHHOE HBIX CpeacTBO
BemmonuaTe coJiepyKaHne HaBOJSAIINX 2.3
npeoOpa3oBaHMs BOIIpOCa BOIIPOCOB
BBIPAKEHUH, 3)mpuBoaUT
COJIepIKaIINX pUMEpPHI
JIOTapuQMBI. 4) ocymiecTBIsACT
®dopmynmupoBath ot60p
U WUIIOCTPUPOBATh | HYXHOH
rpadudecku nHpopmanuu s
CBONCTBa BBITTOJTHEHUS
Jorapu(MUYECKOl | MPAaKTUUECKUX
¢ynkiuu. Pemats | 3amaHuid,
OCHOBHBIC  THIIBI | pemaer
jgorapuMHUYECKUX | 3a/1a4y,
YpaBHEHHH U | HCTIONB3YyeT
HEpaBEHCTB. (hopmyubL,
Hcnons3oBaTh MPOBOAUT
dpossie BBIYHCIICHHS,
pecypcehl st | 5) 000CHOBBIBaET
MOCTPOCHHS cBOH
rpaukoB JIeHCTBUA,
byHKIIH] U | OTBEYaeT Ha
M3y4YeHUS UX | JIOMOJHUTEIbHBIC
CBOJCTB. BOIIPOCHI
3HaAKOMHTBCS ¢ | 6) cobmomaer
ucropuei TEXHHUKY
pa3BUTHSA 6e3omacHocTH
MaTeMaTUKH
OnepupoBatb l)ucnons3yer IIpaBunsHOCT Tema 24. OneHo4Hoe Ounenounoe
HOHATHEM pedyr OCHOBHBIE b Tpuronomerpu4 CpeacTBo cpencrso 3.1
HeproindecKast HOHSATHS, IMTonnora eckne pyHKIuM 2.1,
dyHKITHS. TEPMHUHBI CamocTrosiTens U UX TpauKu. OueHo4yHoe
Crtpours, 2)u3naraet HOCTb TpuroHomerpu4 CpencCTBO
AHAJIM3UPOBATh, (6e3 2.2,




CpaBHHMBAThH (nepeunciser, JIOTIOJTHUTEINb ecKme OunenouHoe
rpaduku Ha3bIBAET) HBIX HEpPaBeHCTBA CpeacTBO
TPUTOHOMETPUYECK | CYILECTBEHHOE HaBOSINX 2.3
uX (YHKIHH. coJiepiKaHne BOITPOCOB
®dopmynupoBats 1 | Bompoca
WIIOCTPUPOBATh 3)mpuBoaUT
rpadudeckn TIpAMEPEI
CBOMCTBa 4) ocymecTBseT
TPUTOHOMETPHUIECK | 0TOOP
uxX QyHKIHH. HYKHOH
Pemats HHPOPMALIIH IS
npocTeime BBITIOJTHEHHS
TPUTOHOMETPUYECK | MPAKTUUECKUX
ue HepaBeHCTBA. 3a1aHuH,
Hcnonbs3oBaTh pemaer
rpaduKu st 3aJa4u,
peuieHust UCIIOJNIB3YET
TPUTOHOMETpHUUECK | GOpMyJIbI,
MX HEPaBEHCTB. MPOBOAUT
Hcnons3oBaTh BBIYHCIICHUS,
U pPOBHIE 5) obocHOBEIBaeT
pecypcsl Ui cBoHU
MOCTPOCHHUS JeUCTBHA,
rpadukoB OTBeYaeT Ha
GbyHKIMI 1 JIOTIOJTHUTENbHBIE
M3Y4YEHUsI UX BOITPOCHI
CBOMCTB 6) cobmonaer
TEXHHUKY
6e30macHoOCTH
OnepupoBatb 1)ucnons3yet IIpaBunsaoct | Tema 25. OueHouHoe OueHouyHoe
MOHSTHSAMHU: peur OCHOBHBIE b [MpousBonHas. CpeacTBO cpeacrso 3.1
HeTpephIBHAS MOHSATHS, IMTonxoTa [Tpumenenne 2.1,
¢byHKIMS; TEPMHHBI CamocTosiTens | TPOU3BOIHOM OunenouHoe
MPON3BOTHAS 2)usnaraer HOCTb CpeacTBO
(hyHKIHM. (nmepeuncnser, (6e3 2.2,
Hcnons3oBaTh Ha3bIBAET) JIOTIOJTHUTEIb OunenouHoe
reOMETPUUYECKUH U | CYLIEeCTBEHHOE HBIX CpeacTBo
(uzngeckuit coJiepKaHue HaBOJSIINX 2.3
CMBICIT BOIIpoCca BOIIPOCOB
MPOU3BOJHONW ISl | 3)IPUBOJUT
peuieHust  3agad. | MpUMeEpsI
Haxonurs 4) ocymIecTBIsET
MIPOU3BOJIHBIC ot60p
3JIEMEHTAPHBIX HYXHOH
GbyHKIMH, nHbopmManuu st
BBIYHCIISATH BBITIOJTHEHHS
MIPOU3BOJIHBIC MPaKTHYECKUX
CYMMBI, 3aJIaHAH,
MPOU3BE/ICHHUS, pemaer
YaCTHOTO 3aa4H,
(hyHKIHH. HCIOJIb3YET
Hcnonb3oBarts hopMyIIBI,
MPOU3BOJIHYIO JUIsl | TPOBOJMT
HCCIIeIOBaHUS BBIYHCIICHHS,
¢dyHKIIIH Ha | 5) o6ocHOBBIBaeT
MOHOTOHHOCTH U | CBOHM
JKCTPEMYMBI, JeUCTBHS,
MPUMEHSTh OTBEYaeT Ha
pe3ynbTaThl JIOTIOJTHUTENbHBIE
UCCIEZIOBAaHNUSA K | BOIPOCHI
MTOCTPOCHHUIO 6) cobmomaer
TpaduKoB. TEXHUKY
ITpumeHsITh 0€30MacHOCTH




MPOU3BOJHYIO IS
HaXOXKACHUSA
HaWIy4Ilero
peneHus B
MPUKJIAJIHBIX, B TOM
qHCcIe COLHUAIBHO-

9KOHOMUYECKHX,
3aJadax.
3HaKOMHUTBCS c
ucTopuei
pa3BUTHUA
MaTeMaTHIECKOTO
aHaIM3a
OnepupoBatb l)ucnons3yet IIpaBunsHOCT Tema 26. OueHoyHoe Ounenounoe
MOHATUSMHU: pedr OCHOBHBIE b Wurerpan u ero CpeacTBO cpenctso 3.1
nepBooOpasHasi, TIOHSITHS, [TonHoTA MPUMEHEHUS 2.1,
HHTErpal. TEPMUHBI CamocrosTens OueHoyHoe
Haxonuts 2)uznaraer HOCTb CPEACTBO
NepBOOOpa3HbIE (nmepeuucnser, (6e3 2.2,
3JIEMEHTAPHBIX Ha3bIBAET) JIOTIOJTHUTEINb OunenovHoe
(hyHKIMIH; CYIIECTBEHHOE HBIX CpeacTBO
BBIYHCIISAT coJIlepKaHne HaBOJAIINX 2.3
MHTETpaj o | Bompoca BOIIPOCOB
thopmymne 3)mpuBoauT
Herotona— IIPUMEPBI
JleiiGHMnA. 4) ocyImecTBIseT
3HAKOMHTBHCS ¢ | orbop
UCTOpUEH HYKHOM
pa3sBUTUA nHdopmanuu s
MaTe€MaTHU4YCCKOI 0 BBIIIOJIHCHUS
aHaIM3a MPaKTHYECKNX

3aJaHHH,

pemaer

3a1a4H,

UCTIONIB3YET

hopMyITBI,

MPOBOJIUAT

BBIYUCIICHUA,

5) obocHOBBIBaCT

CBOH

JIEUCTBUS,

OTBEYACT Ha

JIOTIOJTHUTENbHBIE

BOITPOCEHI

6) cobromaer

TEXHHUKY

Ge3omacHoCcTH
OnepupoBatb l)ucnone3yer IIpaBunsHOCT Tema 27. OnenovHoe Ouenounoe
MOHSATUSAMM: peyu OCHOBHBIE b CucteMbl CpeacTBO cpeactso 3.1
CUCTEMA JINHENHBIX | IOHATUS, ITosnHOTA YpaBHEHUH 2.1,
ypaBHEHUM U €€ | TepMHUHBI CamocTrosiTens OueHo4yHoe
pelieHue. 2)uznaraer HOCTB CpeiCTBO
Hcnonb3oBath (nmepeunciser, (6e3 2.2,
CUCTEMY JIMHEWHBIX | HA3bIBAET) JIOTIOJTHUTEIh OueHouHoe
YpaBHEHHH JUIs | CyLIECTBEHHOE HBIX CpeacTBO
penieHus coJIeprKaHne HaBOSIINX 2.3
NPaKTHYECKUX BOIIpoCa BOIIPOCOB
3amady. Haxomuts | 3)mpuBogut
peuieHust pUMEpPbI
MPOCTENIINX 4) ocy1iecTBisieT
CHUCTEM u | orbop
COBOKYITHOCTEH HYKHOM

PpanruOHAJIbHBIX

nHGOPMALIUY JJIs




ypaBHEHHIA U | BBIOJHCHUS
HEpaBEHCTB. MPAaKTUICCKUX
Hcnonbs3oBaTh 3aJlaHuH,
rpadukn (QYHKIMH | pemaer
JUTS peuieHus | 3agadd,
YpaBHEHHI. UCIIOJIb3YET
MonenupoBaTh hopMyBI,
peanbHbIE TIPOBOJUT
CUTYaIlN{ Ha S3bIKE | BBIYHCIICHUS,
anreOpel, 5) obocHOBEIBaeT
COCTaBIIAITh cBOH
BBIPAKEHUS, ICHCTBHS,
ypaBHEHHUS, OTBEYaeT Ha
HepaBeHCTBa U | JOTOJIHUTEIbHBIC
CHCTEMBI 10 | BOIPOCHI
ycIoBHioO0  3aaadd, | 6) cobmomaet
uccie0BaTh TEXHUKY
MOCTPOCHHBIE 6e3omacHocTH
MOJIeNn c
HCIIOJIE30BaHUEM
ammapara anreOpbl
OnepupoBaTb l)ucnone3yer [IpaBunbHOCT Tema 28. OueHouyHoe OueHouyHoe
TIOHSATHSMH: pedn OCHOBHBIE b Harypanbabie u CpeacTBo cpenctBo 3.1
HaTypaJIbHOE TIOHSTHS, [omHOTA IeNTbIC YHCITa 2.1,
qHCIIO, [eJI0e | TePMHUHBI CamocrosTens OueHoyHoe
YHCIIO. 2)uznaraer HOCTh CpeacTBO
HUcnonszoBath (nmepeuucnser, (6e3 2.2,
NPU3HAKA Ha3bIBAET) JIOTIOJTHUTEIb OunenouHoe
JEITMMOCTH HEJbIX | CYIECTBEHHOE HBIX CpeacTBO
YHCell, pa3NIoKEeHUe | CoJepKaHue HaBOJISIIIIAX 2.3
YHpcla Ha TPOCTHIE | BoOIpoca BOIIPOCOB
MHOXHUTENH A | 3)IPUBOIHT
pelnieHus 3a1a4q MIPUMEPHI

4) ocymiecTBIsACT

otbop

HYKHOM

nHGOPMALIUU IS

BBIMOJTHECHHS

MPAKTUIECKUX

3aJIaHUH,

pemaer

3a7a4u,

UCIIOJIB3YET

(hopmyubL,

MPOBOAUT

BBIYUCIICHUS,

5) o6ocHOBBIBaET

cBOU

JIEUCTBHS,

OTBE4aeT Ha

JIOTIOJTHUTENbHBIE

BOIIPOCHI

6) cobmonaer

TEXHUKY

Ge3omacHoCcTH
Pemars l)ucnons3yer IIpaBunsHOCT Tema 29. OnenovHoe Ouenounoe
MPUKIIaTHBIC peYu OCHOBHBIC b IToBTOpenwe, CpeacTBo cpeacrso 3.1
337241 W3 | TIOHSTHS, [TonHOTA 00001eHue, 2.1,
Pa3IUIHBIX TEPMHUHBI Camocrosrens | cucrematuzauust | OneHouHoe
oOnacteil Hayku W | 2)u3naraet HOCTb 3HaHUU CpeacTBo
peanbHON JKU3HU ¢ | (IepeYrcisier, (6e3 2.2,
TTOMOIIIBIO Ha3BIBACT) JIOTIOJTHUTEIb OueHouHoe
OCHOBHBIX ITIOHATHH | CYIIECTBEHHOE HBIX




Kypca anreOpsl W | conepikaHue HaBOSINX CpeacTBo
Hayan BOIpoCca BOIIPOCOB 2.3
MaTeMaTU4ECKOI 0 3)mpuBoaUT
aHaJIM3a. pUMEpPbI
Bridupats 4) ocyIecTBIsACT
ONTUMAJIbHBIC oT60op
CHOCOOBI HYKHOH
BBIYHCIICHUH. nH(GopManuH s
Hcnons30BaTh 1A | BBIIOJIHEHUS
pemneHust 3aja4d | MPaKTHYECKUX
YpaBHEHHUS, 3a/1aHUH,
HEpaBEHCTBA u | pemraer
CHCTEMBI 3aja4H,
YpaBHEHHH, UCIIOJIb3YET
cBoicTBa QyHKIMH | popmyIbl,
U rpaKoB MIPOBOJIUT
BBIYHCIICHUS,
5) obocHOBBIBaCT
cBoHU
NeHCTBHS,
OTBEYACT Ha
JIOTIOTHUTENNbHBIC
BOIIPOCEHI
6) cobmonaer
TEXHHUKY
6e30macHoOCTH
AKTyanu3upoBath 1)ucnons3yet IIpaBunbHOCT Tema 30. OueHoyHoe OunenouHoe
(hakThl ¥ METOIBI peur OCHOBHEIE b Tena Bpaienus CpeCTBO cpeactso 3.1
TUIAaHUMETPHH, MOHATHS, [MonxoTa 2.1,
pelieBaHTHbIC TEME, | TEPMHUHBI CamocrosiTens OuenouHoe
MPOBOANTD 2)usnaraer HOCTb CpeacTBO
anayoruu. J[aBatpb (nmepeuncnser, (6e3 2.2,
OTIpeIeIeHUs Ha3bIBAET) JIOTIOJTHUTEIb OunenouHoe
cdepsl U mapa, uX | CyIIeCTBEHHOE HBIX CpeacTBO
LIEHTpa, paauyca, coJiepyKaHne HaBOJSAIINX 2.3
JIaMeTpa. BOIpOCa BOITPOCOB
Onpenensite chepy | 3)npuBoauT
Kak urypy IPUMEPBI
BpallleHus 4) ocyiecTBiseT
OKPYKHOCTH. oTb0p
Hccnenosath HYKHOM
B3aMHOE nH(GopManuu st
pacrosoxxeHue BBITIOJTHEHHS
cdepsl 1 MPaKTHYECKUX
TUIOCKOCTH, IByX 3a1aHNH,
coep, pemaer
WUTIOCTPUPOBATH 3a1a4H,
3TO Ha YEPTEXKax U | HCIIONb3YeT
PHUCYHKaX. hopMyIIBI,
DopMynUpOBaThH MIPOBOJUT
orpeziesieHue BBIYHCIICHHS,
KacaTeIbHON 5) obocHOBEIBaeT

IIJIOCKOCTH K
cdepe, CBOICTBO H
MPU3HAK
KacaTeJIbHOI
IJIOCKOCTH.
3HAKOMHUTHCS C
reoe3nYECKUMU
JTUHUAMH Ha chepe
OOBSICHATH, YTO
Ha3bIBAIOT
ITUIHHIPOM,

CBOH
JIEUCTBHS,
OTBEYaeT Ha
JIOIIOJIHUTEIILHEIC
BOTIPOCHI

6) cobmonaer
TEXHUKY
0e30IMacHOCTH




Ha3bIBATh €TO
SJI€MEHTBHI.
H3yuats,
O0O0BSACHATD, KakK
HOJYYUTh LUIHHID
ITyTEM BpalllCHUs
HPSIMOYTOJTbHUKA.
BriBoguTh,
HCTIONIb30BaTh
hopMyIBI 17t
BBIYHCIICHHA
[UIoImaau 0OKOBOM
MOBEPXHOCTHU
LHIIHHPA.
H3yuats,
pacrno3HaBaTh
pa3BepTKy
HIIHHPA.
N3ob6paxath
IWJIMHAP U €T
CCUCHUS
IUIOCKOCTBIO,
MpOXOIsIIeH yepes
€ro ocCb,
napajieIbHOM MU
HEepIEHINUKYIIPHO
i ocu. Haxonguts
TUTOIAAN ATHX
CEYECHUM.
MopenupoBaTh
peanbHbIe
CHUTYaIllH Ha
S3bIKE TEOMETPHH,
HccIe0BaTh
MOCTPOEHHBIE
MOJIENH C
HCTIOJIb30BaHHEM
T€OMETPHUYECKIX
MOHATUI
OOBACHATH, KAaKOE
TEJIO HAa3bIBAIOT
KPYTOBBIM
KOHYCOM,
Ha3bIBATh €TO
SJIEMEHTBI.
N3yuars,
OOBSICHSTH, KaK
MOJYYIHUTH KOHYC
IIyTEM BpallleHHUs
MPSMOYTOJIBHOTO
TPEyTOJIbHHUKA.
N306paxaTs KOHYC
U €TO CEUEHUs
IJIOCKOCTBIO,
IpoxoAsile uepes
0Cb, U
IIOCKOCTBIO,
HNEepHEHUKYIISPHO
i k ocu. U3yuarts,
pacro3HaBaTh
pa3BEPTKY KOHyca.
BriBoguTH,
WCIIONIb30BaTh




¢dhopmyutsl 11s
BBIUUCIICHUS
TUIOINAAH OOKOBOM
MOBEPXHOCTHU
KoHyca. Haxonutp
ILIOIIAU CEUCHUI,
TIPOXOIAIINX Yepes3
BEPIINHY KOHYyCa
13031
TePIICHIUKY IS PHBI
X €TO0 OCH.
OOBSICHATH, KAKOE
TeJI0 HA3bIBAETCS
YCEUEHHBIM
KOHycoM. M3yuarts,
OOBSICHATH, KaK €To
MOJIyYUTh IIyTEM
BpallleHus
MPSIMOYTOJIbHOM
TpaTeIiH.
BriBoanTE,
TIPUMEHSTD
hopmymy s
BBIUUCIICHHS
wionanu 60KoBoOH
MTOBEPXHOCTH
YCEUEHHOTO
KOHyca
AKTyanu3upoBath
(hakTBI M METOBI
TUTAHUMETPHH,
pEIleBaHTHBIC TEME,
TIPOBOTUTH
aHanorun. PemaTh
CTepEOMETPUICCKU
€ 3aJa4u,
CBSI3aHHBIE C
TeJaMH BpaIICHHS,
MOCTPOCHUEM
CEUYEHUM Tes
BpaICHAS

¢ KOMOMHAIMSIMH
TeN BpameHus u
MHOT'OI'PaHHHKOB
Ha HaXO0XJCHHE
T€OMETPUUECKHUX
BEJTMYMH.
Hcnonb3oBars npu
penieHnn
CTEPEOMETPUIECKU
X 3amaq
TUTAHUMETPUYECKH
¢ (aKTBl U METOMBI
3aa9u Ha
BBIYUCIICHHE u
JIOKa3aTeNbCTBO.
MopenupoBaTh
peanbHbIe
CUTYyaIluu Ha S3bIKE
TeOMeTpHH,
HCCIIeI0BaTh
MTOCTPOCHHBIE
MOJIENH c




HCIIOJIb30BaAHUCM

TEOMETPUYECKUX
TOHSTUH

AKTyanu3upoBaTtb 1)ucnons3yet IIpaBunbHOCT Tema 31. OneHoyHoe Ounenounoe
(haxThl U METOBI peuu OCHOBHBIE b OOBEMBI TEN CpeacTBO cpenctso 3.1
TUTAHUMETPUH, MTOHSATHS, [TonHOTA 2.1,

pCIICBAaHTHBIC TEME, | TCPMUHEI CamocrosiTens Ounenounoe

TIPOBOIUTH 2)u3naraet HOCTB CpeacTBO

aHAJIOTHH. (mepeuncnser, (6e3 2.2,

BriBoauTS, Ha3bIBACT) TOIIOJIHUTEIH OuneHouHoe

HCTIONIb30BaTh CyIIIeCTBEHHOE HBIX CpeacTBO

thopMyITBI colepKaHne HaBOJSIINX 2.3

00BEMOB: IPU3MBI, | BOIpOCa BOIIPOCOB

LUJUHAPA, 3)npuBOIUT

TMUPAMHUJIBL, MPUMEPHI

KOHyca; yceu€HHOU | 4) ocyliecTBIseT

MUpaMHIBl U oTbop

YCE4EHHOTO HYKHOM

KoHyca. Permats HHpOPMALIUH IS

CTEPCOMETPUICCKH | BBITIOTHEHUS

€ 3a/1a4M, MPAaKTUIECKUX

CBsI3aHHBIC C 3aJaHAH,

BEIYUCIICHIEM pemaer

00BEMOB. 3a7a4H,

DopMyIUpOBATH HCIIONB3YET

ompejieNieHue hopMyJBI,

IapOBOTO MIPOBOTUT

CCIrMCHTA, BBIYUCIICHUA,

IapOBOTO CJI0,
IaPOBOT0O CEKTOPA.
IIpumensTs
hopMyIBI st
HaXOXJICHUS
00BEMOB
IIapOBOTO
CEerMEeHTa,
IapOBOT'O CEKTOpa
Pewats
CTEPEOMETPUUECKU
e 3aja4u,
CBSI3aHHBIE c
00BéMOM mmapa u
IUIOMABI0 Cc(hepHl.
MopenupoBaTh
peasbHbIE
CHUTYaIlMH Ha SI3bIKE
TreOMEeTpHUH,
uccie0BaTh
MOCTPOCHHBIE
MOJIeIH c
UCIIOJIb30BaHHEM
TreOMETPHUYECKHX
MOHSATUMN.
AKTyam3upoBaTh
(dakTBl M METOJBI
TUIAaHUMETPHH,
peJieBaHTHBIE TEME,
MPOBOAUTH
aHajoruu. Pemarp
CTEPEOMETPUUECKA
e 3a7a4u,
CBSI3aHHBIE c
COOTHOIICHHEM

5) obocHOBBIBaCT
CBOH

NIEHCTBHS,
OTBEYAET Ha
JIOIIOJHUTEIIbHEIE
BOTIPOCHI

6) cobromaer
TEXHUKY
0€e30IacHOCTH




00bEMOB u

MOBEPXHOCTEH

MOJOOHBIX TENl B

MPOCTPAHCTBE.

Mogaenuposatb

peanbHbIe

CUTYyaIlNu Ha S3bIKE

TEeOMETpHH,

HCCIIeI0BaTh

MIOCTPOCHHBIE

MOJIeNnn c

HCIIOJIE30BaHUEM

TeOMEeTPUYECKUX

MOHSTUH

AKTyanu3upoBaTtb l)ucnons3yet IIpaBunsHOCT Tema 32. OneHoyHoe OunenouHoe
(hakThl U METOIBI peur OCHOBHEIE b BexkTops! u CpeiCTBO cpeactno 3.1
TUIAaHUMETPHH, MOHATHS, [MTonxoTa KOOPJIUHATHI B 2.1,
pelieBaHTHBIEC TEME, | TEPMHHBI CamocrosTens IPOCTPaHCTBE OueHoyHoe
IIPOBOAUTH 2)uznaraer HOCTb CPEACTBO
aHAJIOTHH. (nmepeuncnser, (6e3 2.2,
OmnepupoBatb Ha3bIBACT) JIOTIOTHUTEIb OueHouHoe
TIOHSATHEM BEKTOP B | CYIIECTBCHHOE HBIX CpeacTBo
MIPOCTPAHCTBE. coliepKaHne HaBOJSIINX 2.3
®dopmyHpoBaTh BOTIpOCa BOIIPOCOB

IIPaBUIIO 3)mpuBoaUT

napauienenuneaa | NpuMepsl

pu cloXeHuH | 4) ocyIecTBIsieT

BEKTOPOB. oTbop

CxJaipIBaTh, HYKHOM

BBIUUTATH nHpopmanuu s

BEKTOPBHI, BBITTOJTHEHHS

YMHOXXATh BEKTOp | MPAKTHYECKUX

Ha yucno. M3yyaTs | 3agaHuid,

OCHOBHEIE pemaer

CBOWCTBa 9THX | 3a/avd,

onepauuil. JlaBaTbh | HCIIONB3YyET

omnpeneneHue hopmybl,

HPSIMOYTOJIBHON MPOBOJUT

CHCTEMBI BBIUUCIICHUS,

KOOpJMHAT B | 5) o0ocHOBBIBaET

MIPOCTPAHCTBE. CBOH

Bripazuts NIEHCTBHS,

KOODP/JMHATEI OTBEYaeT Ha

BEKTOpa 4yepe3 | JOMOJHHUTEIbHbIC

KOOpJMHATBl ~ €r0 | BOIPOCHI

KOHIIOB. 6) cobmomaer

BriBouts, TEXHUKY

HCTIONIb30BaTh Ge3omacHoOCTH

dhopMynTy  ITHHBI

BEKTOpa u

PacCToOdIHUA MCKIY
TOYKaMH.

Bripaxxats
CKaJspHOE
MPOU3BEICHUE
BEKTOPOB Uepe3 HX
KOOPJAUHATEI,
BBIUHUCISATH  YrOJd
MEXTY JByMSI
BEKTOPAMHM, IBYMsI
MPSIMBIMU.
Haxoauts yroi

MEXIy NpSIMOA |




IIOCKOCTBIO, YI'OJI

MEXIY JBYMSI
TUIOCKOCTSIMA
AHATUTHYECKUMHU
METOJaMH.
BriBoguTH,
HCTIONIb30BaTh
dopmyiy
paccTostHuS oT
TOYKH bi (o)
TUIOCKOCTH
Pematp l)ucnone3yer [IpaBuinbHOCT Tema 33. OueHouHoe OueHouHoe
pocTeiimune peuH OCHOBHBIE b [ToBTOpEHME, CPeiCTBO cpenctBo 3.1
3a1a49d Ha | IOHSATHA, ITonnora 0000111eH1E 1 2.1,
HaxO0XJEHUE JJHMH | TePMHHBI Camocrositens | cucrematuzauus | OneHouHoe
u YIJIOB B | 2)uznaraer HOCTb 3HAHUU CPEACTBO
TEOMETPUIECKHUX (nmepeuucnser, (6e3 2.2,
¢urypax, Ha3bIBACT) JIOTIOJTHUTENb OueHoyHoe
MPUMEHSTH CYLIECTBEHHOE HBIX CpeacTBO
TeopeMy coJIepKaHne HaBOJAIINX 2.3
[Mudaropa, BOIIpOCa BOIIPOCOB
TEOpPEMBl CHHYCOB | 3)IPHBOIUT
" KOCHHYCOB. | IIPUMEPHI
Haxonure 4) ocymecTBIsACT
TIOIIA b oT60p
MHOI'OYT'OJIbHHKA, HYKHOM
Kpyra. nHdopmanuu s
PacniozHaBaTh BBITIOJTHEHHS
o 00HEIe MPAaKTUYECKUX
(burypsl, HaXOIUTh | 3aJaHU,
OTHOIIEHWS [UIMH U | peraer
TUTOIAICH. 3a1a4H,
Hcnons3oBaTh NmpH | MCHONB3YET
penieHun thopmyiBI,
CTEPEOMETPUYECKH | TPOBOIMT
X 3agad (akTel M | BBIYUCIICHUS,
METO/IBI 5) obocHOBBIBaCT
TUIAHUMETPHU cBOU

JIEUCTBUS,

OTBEYAET Ha

JIOTIOJTHUTENbHBIE

BOIIPOCEHI

6) cobOmromaer

TEXHHUKY

Ge3omacHoCcTH
OcBauBatb l)ucnons3yer IIpaBunsHOCT Tema 34. OnenovHoe Ouenounoe
MIOHSTHE pedyr OCHOBHBIE b Maremarnueckoe CpeacTBo cpenctso 3.1
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3JIEKTPOHHBIX 3)npuBOIUT
TabIHI MPUMEPHI
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1.6 YciaoBus npoBedeHUs] TEKYHIEr0 KOHTPOJISI U MPOMEXYTOYHOM
arrecTanum
KaOuneT MmaTemMaTuku

Kommiekt yuebHOM Mebenu:
-pabodee MecTo ImpenoaaBaTess (CToJ, CTyN);
-paboumne MecTa 00y4Jaronuxcs (CTOJIbI, CTYJIbs) Ha 26 YEIOBEK

[lepeHOCHOE TEXHUUECKOE 000PYAOBAHHE:
- IPOEKTOpP;

- BKpaH;

- MEPEHOCHOU KOMIIBIOTED.



2 TEKYIIIUU KOHTPOJIb

Tekymmi KOHTPOJIb MMPOBOJIUTCS HA MPAKTUYECKUX 3AHATHUSX U BKIIFOYACT B
ce0s1 OLIEHKY 3HAHUHM ¥ YMEHUM, KOMITCTCHIIMA 00y4YaromuXxCsl.

DopMBbI ITPOBEICHUS TEKYILETO KOHTPOJIA:

1. ycTHBII ompoc, MACHBMEHHBIA OMPOC (MOXKET OBITh MPOBEACH B Gopme
TECTUPOBAHMUS),

2. BBINIOJHEHUE TMPAKTUYECKUX pPabOT TpH MPOBEACHUU MPAKTUUCCKUX
3aHITHUH,

3. BHeayJIUTOpHas CaMOCTOSITeNIbHAs padoTa.

OuenouHoe cpeacTso 2.1
JJIS IPOBe/IeHHsl TEKYIero KOHTPoJisi B (popMe onpoca
YCTHBIM Oonpoc — KOHTPOJIb, IMTPOBOAMMBIN TOCTAE M3y4YeHHUS MaTepuaia Io

OJIHOMY WJIM HECKOJbKUM TeMaMm (pasjejiaM) TUCHUMIUIMHBI B BUAE OTBETOB Ha
BOIPOCHI U OOCYKACHUS CUTYalIU.
Bomnpocsl 1J151 yCTHOTO onpoca.
1 cemecTp
1. Jaiite onpeaeneHue ASHCTBUTENBHBIX uncen. [IpuBenure mpumep.
2. Kaxk nzo0pakaroTcsi AeCTBUTEIbHBIC YUCIIA HA YUCIOBOU MPSMOM?
[TpuBenute npumep.

3. [aiiTe onpenencHre MOIYIISI IEHCTBUTEIBHOTO YKcia. [IpuBeauTe
pUMeEp.
CaolicTBa MOJIyJIsl IEUCTBUTENBHOTO uncia. [IpuBegure npumep.
Haitte onpenenenue Toxaectna. [Ipuseaure npumep.
Haiite onpenenenne Gyukiuu. [Ipusenure npumep.

No ok

CpoiicTBa QyHKIMH: 00JIaCTh ONPENEICHHs], MHO)KECTBO 3HAaUCHUH, HYJIN

(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIE U HEUETHBIE, IPaPUK

¢dbynkuuu. ITpuBeaute npumepsl.

8. Crenens c 1enbIM nokazareneM. [IpuBeaure npumepsl.

9. Crenennas (yHKIMS C HATYpaJIbHBIM U LENbIM MTOKa3aTeneM. Ee
cBoiicTBa u rpaduk. [IpuBeaure npumMepsi.

10. Apudmernuecknii KopeHb HaTypalibHOM cTenieHu. CBoiCTBa U Tpaduk
KOpHSI HaTypaJibHOU cTerneHu. [IpuBeaure npumepsl.

11. I'panycHas u paguanHas Mepa yria. TpUroHoMeTpuYecKuil Kpyr.
[IpuBenure npuMepsl.

12.0Onpenenenus cuHyca, KOCUHYcCa, TAHT€HCa Yncia. 3HakM sinX, COSX ,tgx
, CtgX mo yeTBepTAM.

13.OcHOBHbIE TPUTOHOMETPUUECKUE TOXKIECTBA.

14.@opMybl TPUBEAECHUS, IPABUIIO, IPUMEPHI.

15.@opMyIIbI CHOKEHUS.



16.®opmyIibl ABOWHOTO apryMeHTa.

17.Dopmysl mpeodpa3oBaHusl CyMMbl TPUTOHOMETPUUECKUX (DYHKIIUH B
IIPOU3BEJCHUE U IIPOU3BEJCHHS B CYMMY.

18.0O6paTHbBIC TPUTOHOMETPUUECKUE (PYHKIIHH.

19.®opmyIibl KOpHEH MPOCTEHIITNX TPUTOHOMETPUUECKUX YPABHEHUH Sin X
= a, COSX = a. YacTHsle ciryyau.

20.DopMyIbl KOPHEH MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM tgX =
a, ctgx = a.

21.TlocnenoBarenbHOCTH. CrIOCOOBI 3aJaHUS TTOCIEIOBATEIIEHOCTEH.
[IpuBenure npumep.

22. ApudmeTrueckas U reoMeTpudecKkas nporpeccuu. beckoneuyHo
yObIBaroIasi FeOMETpUYECKasi IPOTPECCHsL.

23. AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX. [IpuBenuTe npumepsl.

24.B3auMHOE pacroyiokKeHHe MpsIMbIX B MpocTpaHcTBe. [IpuBeauTe npumep.

25.I1apaninenbHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

26.YTIBI ¢ COHAMPABICHHBIMU CTOPOHAMHU, YTOJI MEKIY MPSIMBIMU B
IIPOCTPAHCTBE.

27 .I1apannensHOCTh MIIOCKOCTEH: MapaieIbHOCTh TNIOCKOCTH, CBOMCTBA
MapaJJICIbHBIX INIOCKOCTEH.

28.IleprieHquKyIsIpHBIC IPSIMBIE B POCTPAHCTBE, MPSMbIE TapaJIJIeIbHbIC U
NEPIEHANKYJIPHBIE K TUIOCKOCTH.

29.1Ipu3Hak nepneHauKyJISPHOCTH NPSIMON U TUIOCKOCTH, TEOPEMA O
PSAMOM MEPIIEHIUKYJISIPHON TUTOCKOCTH.

30.1TeprieHaUKYISp W HAKIOHHEIE.

31.YT1asl B IPOCTPAHCTBE: YTOJI MEXKAY MPSIMOH U MIIOCKOCTHIO; TBYTPAHHBIN
YTOJI, TMHENHBIN yTOJd ABYTPAHHOIO yIJa.

32.IlepneHAUKYISIPHOCTD MJIOCKOCTEHN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN. Teopema 0 TpEX NEePHEHAUKYIISIpax

33.IloHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOTPaHHHKA,
BBINTYKJIbI€ U HEBBIMTYKJIbIE MHOTOTPAaHHUKHU; Pa3BEPTKAa MHOTOTPAHHUKA.

34.1lpu3sma: n-yrojipHas Npu3Ma; I'PaHU U OCHOBAaHUS MPU3MBI, HpsMas U
HAKJIIOHHAasi TMpU3Mbl; OOKOBas M TMOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenurien, npsAMOYTOJIbHBIN MapaJljICICHUIIE] U €r0 CBOMCTBA.

35.[Mupamuga: n-yroiapHasi mHpaMuja, TPAaHU W OCHOBAHHE MUPAMUJIBI;
OOKOBasi M TOJHAS MOBEPXHOCTh MUPAMUJIbBI; MpaBUIbHAS U yCEUEHHAS
nupamuaa. JJIeMEHTbl TUPaMUIbl.

36.1IpaBusibHbIE MHOTOTPAHHUKU: TOHSTHE MPaBUIBHOTO MHOTOIPAHHUKA;
MpaBWIbHAS MPU3Ma U MIpaBUJIbHAS NMUPAMUAA; PABUIIbHAS TPEYroJIbHAs



nupamMua U npaBuwibHbINA TeTpasap; Ky0. [IpeactaBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, TOACKAdIP U UKOCAIP.

37.CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIHLHO TOUKH, PSIMOH,
IUIOCKOCTH. DJEMEHTHl CUMMETPUHM B MUpPaMHIaX, Napajuielenunenax,
MPaBUIBHBIX MHOTOIPAHHUKAX.

38.1lnomane OOKOBOM TMOBEPXHOCTH M TOJHOHW TOBEPXHOCTH MPSIMOM
MPU3MBI, IJIOIIA]Ib OCHOBAHUM, TeoOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi
MPU3MBI.

39.I1nourans 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH MPaBUIIHLHON MUPAMHUIBI,
TeopeMa O TUIoIIaau OOKOBOM MOBEPXHOCTH YCECUEHHON MUPAMUJIBI.

40.00bEM nupamMuibl, MPU3MBI

41.Cpennee apudmeTudeckoe, MeauaHa, HauUOOJbIIEe W HaWMEHbIIIEEe
3HAYEHUs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIIOBBIX
Habopos. [IpuBenure npumepsl

42.CnyuyaliHple  DKCIIEPUMEHTHI  (ONBITBI) W CIy4ailHble  COOBITHA.
DneMeHTapHble cOObITUS (MCXO/bI). BeposSTHOCTH Cy4yaiiHOrO COOBITHS.
BeposiTHOCTH COOBITHI B ONBITaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH.

43.0mepaniu  HaJ COOBITHUSAMM: TIepeceueHrue, OO0bEAWHEHHUE COOBITHH,
IPOTUBOIOJIOKHBIE COOBITHS.

44.]lnarpammsl Ditepa. DopMmyiia CI0KEHUsI BEPOSITHOCTEN

45.YcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BeposiTHOCTEeH. DdopMyiia MOTHOU
BepoATHOCTH. HezaBrcumMbie COOBITHS

46.KomOunatopHoe mpaBmio ymHOKeHUs. [lepectaHoBku u (pakTOpHall.
Yucno coyeTaHuu.

47.Tpeyronsauk [lackans. ®opmyna ouHoma HeroToHa

A8.bunHapHblii  ciay4aillHBIH ONBIT (MCHBITAaHWE), YyCHeX U HeyJaua.
He3zaBucumebie ucnbitanusi. Cepusi He3aBUCUMBIX HCTIBITAHUM 10 IEPBOTO
ycriexa. Ceprst HE3aBUCHUMBIX UCIIBITaHUN bepHyun.

49.Cnyuaiinas BenuumHa. Pacnpenenenwe BeposiTHocTed. Jlmarpamma
pactpenenenusa. CymMma v MpOU3BEJECHUE CIyYailHbIX BeTnyuH. [Ipumepsl
pacnpeneneHui, B TOM YMCJIE TEOMETPUIECKOEe U ONHOMHUATBHOE

2 Cemectp
3 CremeHb ¢ panWoOHAIBHBIM ITOKa3areleM. CBOMCTBAa CTEICHHU.
[IpuBenuTe NpUMEPBI.
4 Tlpocreiimne noka3aTeabHbIE ypaBHEHUS U HepaBeHCTBa. [IpuBeaute
IPUMEDBI.
5 TlokazarenbHast ¢yHKuusA, €€ cBoWcTBa u rpaduk. [IpuBeaute
IPUMEPHI



6 Jlorapudpm uuncna. JlecATuuHbIE U HATypaJbHbIE JIOTapU(PMBI.
[IpuBenuTe NpUMEPBHL.

7 Csoiictsa norapudmos. [IpuBenure npumepsl.
8 Jlorapudmuueckue ypaBHEeHUS U HEpaBeHCTBA. [IpuBeauTe MpuMepsI.
9 Jlorapupmuueckas ¢yHkuus, e€ cBoicTtBa u rpaduk. [Ipuegute

IPUMEPBHI.

10 Tpuronomerpuueckue QPyHKIIMU, UX CBONCTBA U rpaduku. [IpuBenute
IPUMEDBI.

11 TpuroHomeTpuyeckue HepaBeHcTBa. [IpuBenuTe MpuMepsbl.

12 HenpepbiBHbIE ~ (QYHKIIMKU. MeETOJ HHTEpPBAJIOB JJisi  pPELICHUs
HEPaBEHCTB.

13 IlpousBoanHass QyHkiuU. ['eomeTpuueckuii U (PUINIECKUNA CMBICI
npousBogHou. [IpuBenure npumepsl.

14 TIpousBoaHble 3JIeMEHTApHBIX (GyHKUMWA. I[Ipom3BonHas Ccymwbl,
npou3BeieHus, yacTHoro pyHkuuid. [IpuBenute mpumepsl.

15 IlpyumeHeHne TOPOM3BOJHOM K  HMCCIENOBAHMIO  (YyHKUMWA  Ha
MOHOTOHHOCTH M 3KCTpeMyM&l. [IpuBeauTe mpumepsl.

16 Haxoxxnenue HauOOIBIIET0 U HAMMEHBINEro 3Ha4eHHs] (PyHKIUU Ha
orpeske. [IpuBeaure nmpumepsl.

17 TlpumeHeHue MPOU3BOIHOM TSl HAXOXK/ICHUS HAMITYYIIETO PEIICHHS B
OPUKJIATHBIX 3ajJayax, JMJIs OIpeAeNieHUs CKOpPOCTH Ipoliecca,
3asianHoro hopmynoit wiu rpadukom. [puBeauTte npumepsl.

18 TlepBooOpa3znas. Tabnuia nepBooOpasubixX. [IpuBenuTe mpumMepsl.

19 Unrerpan, reoMeTpudeckuid W (DUUYECKUH CMBICT MHTETpaa.
[IpuBenute npuMepsl.

20 Beiuucnenue wuHTEerpania 1o  Qgopmyne  Hprotona—JleiOHuna.
[IpuBenuTe NpUMEPBHL.

21 Chepa um miap: IEHTp, paguyc, TUaMETp; IUIONIAJb MOBEPXHOCTH
cdepsl. B3anMHoe pacnionioxkeHne cepbl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; miomaab chepsol. [IpuBeanre npumepsi.

22 N3o0paxenue cdeppl, mapa Ha 1uiockoctd. CeueHus 1apa.
[IpuBenure npuMepsl.

23 lunuuapudeckas MOBEPXHOCTh, OO0pasylolue IMUIMHAPUIECCKON
MOBEPXHOCTH, OCh LMJIMHApPUYECKOW moBepxHOCTH. Lumuuap:
OCHOBaHMsI M OOKOBasi MOBEPXHOCTh, 00pa3yroIiasi ¥ OCh; IIOMIATh
OOKOBOI 1 TIOJIHOM TTOBEPXHOCTH. [IpuBeanTe nmpumMepsi.

24 N3o0OpaxeHne IWIMHIpPAa Ha TUIOCKOCTH. Pa3BépTka MUIMHIpA.
Ceuenus HWINHApPA (TLIOCKOCTHIO, MapaJUICIIbHON 1781051
NEePIEeHIUKYIAPHON ocH nuianHapa). [IpuBeante npuMepsi.

25 Konnueckasi mOBEpXHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH,
OCb U BepUIMHA KOHMYECKOW moBepxHocTU. KoHyc: ocHOBaHuE U
BeplIMHa, oOpasyiollas M OCh; IUJIOMIAJb, KAaKOE TEJI0 Ha3bIBaIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0 AJIEMEHTHI, KaK MOJIYYUTh KOHYC
nyTéM BpalleHUs MNPsMOYTOJIbHOTO TpeyroiabHuka.  [IpuBemgute
IPUMEPBI.



26 Ilnomane OOKOBOM UM TIOJHOW ITOBEPXHOCTH. YCEUYEHHBIN KOHYC:
oOpa3yomiue ¥ BBICOTa; OCHOBaHHMA W OOKOBasg MOBEPXHOCTb.
[IpuBenuTe NpUMEPBHL.

27 N3o0paxeHne KOHyca Ha IUIOCKOCTH. Pa3Béprka koHyca. CedeHus
KOHyca (IUIOCKOCTBIO, MapajuieIbHOM OCHOBAaHHIO, M IUIOCKOCTBIO,
IpoXosIIer yepe3 Bepnny. [IpuBeaure npumepsl.

28 KomOuHanmsi Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJIO cepsl; chepa, BONUCaHHAS B MHOTOTPAHHUK WIIA B
Teso BpaieHus. [IpuBeauTe npuMepsl.

29 [lonsatue 06 oO6bEme. OcHOBHbIE CBOMCTBa 00BEMOB Ten. OOBEM
nuiInMHApa, koHyca. O0béM mapa u miomans chepsl. [IpuBegute
MIPUMEPHI.

30 [MogoOHbIie Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE

31 BekTop Ha MIOCKOCTH M B TpocTpaHcTBe. CIIOKEHUE W BHIYMTAHHC
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO.

32 PasnokeHne BeKTopa Mo TpéM HEKOMILIaHApHBIM BekTopam. [IpaBuio
napaienenunena. [lpuseaure npumMepsl.

33 [IpssmoyTonpHAs CUCTEMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTe
BEKTOpa.  Yroa Mexay BekTtopamMu. CKalsapHOE MPOU3BEICHUE
BEKTOPOB. BpIuncieHue yrioB MeEXIy HOpPSIMBIMH U IIJIOCKOCTSIMH.
[IpuBenute npuMepsl.

34 [IpuMepsl MPUMEHEHHS] MAaTEMATHYECKOTO OXXKHJIaHUs (CTpaxoBaHUE,
jotepesi). MareMaTH4ecKoe OXKUJAHUE CyMMBbI CIyYallHBIX BEIUYMH.
MaremaTuyeckoe OXHUJaHUE TEeOMETPUUECKOT0 U OMHOMHAIBHOTO
pacupenenenuii. [Ipuseaure npumepsl.

35 Jlucniepcus U cTaHAApTHOE OTKJIOHEHHE. J{ucnepcur reoMeTpruieckoro
1 OMHOMUAJILHOTO pactnpenenenus. [IpuBeaure npuMepsl.

36 3akoH OonbIIMX YHcel. BBIOOPOUYHBI METOJ HWCCIIEeIOBaHUIA.
[IpuBenuTe NpUMEPBHL.

37 Tlpumepsl HEMPEPHIBHBIX CIy4YalHbIX BeTUYUH. DOYHKIUS IOTHOCTH
pacnpeneneHusa. PaBHOMepHOE pacnpelelieHue U €ro CBOMCTBA.
[IpuBenure npuMepsl.

38 [IpencraBineHue MaHHBIX C TOMOINBIO TAaOMUIT W JHUarpamm,
onucaTenbHas cTaTucTuka. [IpuBeaure npuMepsl.

39 OmpITBI  C  PAaBHOBO3MOXHBIMH  DJIEMEHTApPHBIMU  COOBITHUSIMH,
BBIYHCIICHUE BEPOATHOCTEH COOBITUH C TpUMEHEHHEeM (OopMyl u
rpa@u4ecKux METOMOB (KOOpJAWHATHAS TMpsMas, JEepPeBO, Iuarpamma
Diinepa). [IpuBenure mpumepsl.

40 CnyyaitHble BETUUMHBI U pacpe/ie/ICHUs, MaTeMaTHYECKOE OXKHUIaHNE
CIy4alHOM Benu4uH. [IpuBenure npumMepsl.



KpuTtepuu onieHKH OlIeHOYHOIO cpeacrTna 2.1
JJISl IPOBe/IeHUsI TEKYLEro KOHTPoJist B (popMe omnpoca
Omeem oyenusaemcsa OmmemKon «KOMIAUYHOY, eC/IU 00YUAIOWUIICA:

1. MOJNHOCTBIO  pacKpelUl  CcoJepKaHWE  MaTepuaia B oOBbeEMeE,
NPEAyCMOTPEHHOM TIPOrpaMMOM W YUYEOHHKOM; H3JIOKUI MaTepual
I'PaMOTHBIM SI3bIKOM B ONPEIEIEHHON JTOTUYECKON MOCIeq0BaTeIbHOCTH,
TOYHO UCIOJIb3YsI MAaTEMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

2. MPaBUJIBHO BBIMOJHWI PUCYHKU, YEPTEkKHU, TpaduKu, COIMYyTCTBYIOIIUE
OTBETY;

3. moKazal  yMEHHE  WUIIOCTPUPOBATh  TEOPETHUECKHUE  TOJIOKCHHS
KOHKPETHBIMU NpPUMEpPaMH, NPUMEHITh HUX B HOBOW CHUTYallUH MpH
BBITIOJTHEHUH MTPAKTUYECKOTO 3aJaHNs;

4. MPOJAEMOHCTPUPOBAI YCBOGHHE paHEE WU3YUYEHHBIX COIYTCTBYIOLIUX
BOIIPOCOB, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIOJIb30BAHHBIX TMPH
OTBETE YMEHUN U HABBIKOB;

5. oTBeYaJI caMOCTOSTEIIEHO Oe3 HaBOIAIIHUX BOIIPOCOB YUHUTCILA.

Bo3moxkHBI OJHAa — JABC HCTOYHOCTH IIPHU OCBCIICHHNH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAJIKaX, KOTOPBIC YYCHHUK JICTKO UCITPABUII 110 3aMCYAHWUTIO YUUTCIIA.

Omeem oueHuesaemcs OMMEmKou «xopouto», c€CJIi OH YIOOBJIICTBOPCH B
OCHOBHOM Tp€6OBaHI/I$IM HAaOTMCTKY «OTJIIMYHO», HO IIPH 3TOM HMCCT OJHWH U3
HEOOCTAaTKOB.

1. B UBJIOKEHUM JIONMYIICHbI HEOOJIbIIHME TPoOeNbl, HE HCKa3UBIIUE
MaTE€MaTHYECKOTO COAEPKaHUS OTBETA, UCITPABJICHHBIC 110 3aMEUAHUIO YUUTEIS.

2. JOMYIIEHbl OMMOKKM WM Oojiee JBYyX HEIOYETOB TMPU OCBEIICHUU
BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIQJKaX, KOTOPBIC YUCHHUK JICTKO MCIPABHII
M0 3aMEYaHUIO yUUTEJIS.

Ommemka «ydoeﬂemeopumeﬂbuo» cmasumcs 6 cne()ytomux cyuanx.

1. HEMOJIHO WJIA HENOCJIEN0BATEIBHO PACKPBITO COJIEp)KAHUE MAaTeEpHUaia, HO
oKa3aHoO oOllee TMOHUMaHUE BONpOca M MPOIAEMOHCTPUPOBAHBI YMEHHUS,
JOCTAaTOYHBIE U1  JAJBHEMIIEr0  YCBOEGHHMS  IPOTPAMMHOIO  MaTepualia
(ompenenennbie « TpeOOBaHUAMHI K MATEMATUYECKOM MOATOTOBKE YUAIIUXCSD?).

2. MMEJIUCh 3aTPYIHEHUS] WM JIOMYIICHBI OIIMOKUA B OMPEACICHUMN MOHITUI
Y, WCIIOJb30BAHUM MAaTEMAaTUYECKOM TEPMHUHOJOTMHU, YEPTEXkKaX, BBIKIAJIKAX,
VCIPABJICHHBIE MIOCJIE HECKOJIBKUX HABOJISIIIUX BOIIPOCOB YUUTEIIS;



3. YYEHUK HE CHPABUJICA C NPUMEHEHUEM TEOPUU B HOBOM CUTyalluu IIPU
BBIMIOJTHEHUH TPAKTHYECKOTO 3aJaHUsl, HO BBIMOJHUI 33JaHUS 00S3aTENIbHOTO
YPOBHS CII0KHOCTH IO TAaHHOU TEME;

4, IIPY 3HAaHUM TEOPETUYECKOTO MaTepuajga BbIABICHA HEAOCTATOYHAs
c(hOpMHPOBAHHOCTh YMEHHUI 1 HABBIKOB.

Ommemka ((HeyOOGJlemGOpumeJleO» cmaeumcs 6 cnedyromux auyuanx:

1. HE PaCKpPBITO OCHOBHOE COJICpIKaHUE YIeOHOTO MaTepHara,

2. OOHapy’>KeHO HE3HAHWE WM HEMOHMMAaHHE YYECHUKOM OOJbIIeH WIn
HanOoJiee BaKHOM 4acTH y4eOHOro MaTepuana;

3. JOMYILIEHbl OIIMOKH B OMNPEACICHUH MOHATHHA, NpPU HUCHOJIb30BAaHUU
MaTE€MaTUYeCKOM TEPMHUHOJOTMU, B PHUCYHKaxX, 4Yeprexkax Wi rpapukax, B
BBIKJIAJIKAX, KOTOPbIE HE HMCIPABJIEHBI IIOCJIE HECKOJBKUX HABOIAIIMX BOIPOCOB
YUUTENA;

4. YUYEHUK OOHApYXWJI TOJHOE€ HE3HaHWE M HENOHMMaHWE H3y4aeMoro
MaTeprajia Ui HE CMOI OTBETUTh HU HA OJMH M3 IIOCTABJICHHBIX BOIIPOCOB IIO
M3y4aeMOMY MaTEpHAIy.

OueHouHoe cpencTBo 2.2
7151 IPOBe/IEHUsI TEKYIIEro KOHTPOJIS MO pe3yabTaTaM NPaAKTHYeCKUX
3aHATHH
BrinmonHeHre KOHTPOJIBHBIX pabOT MPHU MPOBEACHUH MPAKTUYECKUX 3aHATUI

HaIpaBJICHO Ha MPOBEPKY YMEHUI U PE3yIbTaTOB 00yueHus. B Texyiiem KoHTpoIie
OLICHUBAETCSI MPABWIBHOCTh U IOJHOTA BBINOJHEHUS 33JaHUM IO TEME, CTENEHb
CaMOCTOSITEJIbBHOCTH TPU BBIIIOJHEHUM 33JaHUM W COOTBETCTBHE BPEMEHHM Ha
BBITIOJIHCHUE 3aJJaHUSI.

Tembl KOHTPOJIBHBIX padoT

Kontpoabnas padora Ne 1 mo teme: « MHOkeCcTBA pAllHOHAJIBHBIX U
HeﬁCTBHTeﬂbHLIX quceJi. PalII/IOHaJIbeIe YPABHCHHUA X HEPABCHCTBA)>

KontpoubHnas padora Ne 2 mo teme: «@yHkuuu u rpaguku. CreneHs ¢
LeJIBIM IOKAa3aTeJIeM

KonTpoasHas padora Ne 3 no reme: «ApudmMerndeckunii KOpeHb n—oii
crenenn. UppannoHajibHble YypABHEHHUS U HEPABEHCTBA)

KonTpoasnas padora Ne 4 mo treme: «@opmMyJibl TPUTOHOMETPHUH.
TpuroHomerpuveckune ypaBHeHH s




KonTtpouabsHnasi padora Ne 5 «Ilocsie1oBaTe IbHOCTH M IPOrPecCHm

KonrTpoabnasa padora Ne 6 mno Tteme: «IloBTopeHue, 0000meHne u
CHCTEeMAaTHU3al s 3HAHUIT»

KontposbHnas padora Ne 7 no teme: «BBeieHue B cTepeoMeTpHioy»

KonTpoabsnas padora Ne 8 mo reme «IIpsimblie ¥ MJI0CKOCTH B
npocrpancTie. [lapanieJbHOCTh NPAMBIX H IJIOCKOCTEN)

KontposbHnas padora Ne 9 no teme: «IleprnieHAUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEe»

Koutpoabnas patora Ne 10 mo Teme «Yriabl MeXIy HNPAMBIMH H
ILUIOCKOCTSIMID)

KonTpoJsbnas pa6ora Nell no teme: « MHOrorpaHHUKMW

KontposbHnas padora Nel2 no teme: «O0beMbl MHOTOTPAHHUKOBY»

Kontpoabsnas padora Ne 13 mo teme: «IloBTopeHne: ceueHusi, paccTOsTHUS
H YIJIBI»

KonTpoubnas padora Ne 14 no teme: «Teopusi BeposiTHOCTel U
MATEeMAaTHYeCKasl CTATHCTHKA»

KonTpoubnas padora Nel5 no teme: «IloBTopenue, 006001menue u
cHUCTeMATH3alMs 3HAHUID)

KonTpoabHas padora Nel6 mo teme: «CTeneHb ¢ pallHOHAJIbHBIM
nokasareJiem. Ilokasareabnas pynkuus. [lokasareabHble ypaBHEHUS U
HEepaBeHCTBa»

KonTposbnas padora Nel7 no teme: «Jlorapupmuueckasi pynkums.
Jlorapudpmnyeckue ypaBHeHHs U HEPABEHCTBA)»

KontpoabsHnasi padora Nel8 no teme: « Tpuronomerpuyeckne GyHKuuu u
ux rpa¢guku. TpuroHomerpu4ecKkne HepaBeHCTBA»

KonTpoabsnast padora Ne 19 no teme: «IlponzBoanas. [lpumenenue
NPOU3BOJIHOIN»

Kontpoabsnasi padora Ne 20 no teme: «MHTerpaJ M ero npuMeHeHne»

KonTpoabsHast padora Ne 21 no teme: «CucreMbl ypaBHeHUID»

KonTpoabsHnasi padora Ne 22 no teme: «HaTypaJjibHble U 11eJIble YUCIA)

KontpoabHnasi padora Ne 23 no teme: «[loBTopenue, 06001menne u
CHCTEeMATH3ALUs 3HAHUID)

KonTposbHaas padora Ne 24 no teme: «Testa BpameHus»

KontposabHnas padora Ne 25 no teme: «O0beMbl Te»

KontposbHas padora Ne 26 nmo teme: «BekTopbl 1 KOOPAMHATHI B
NMPOCTPAHCTBE»




KonTtpouabsnas padora Ne 27 no teme: «IloBTopenue, 0000menune u
cHcTeMaTH3alMsA 3HAHMID)

KonTpoabsHnas padora Ne 28 no teme: «Teopusi BeposiTHOCTEH M
MaTeMaTH4eCKasl CTATHCTUKA)

KonTpoubnasi pabora Nel mo teme: « VM HOKeCTBA PAITMOHAJIBHBIX U
NeMCTBUTEJbHBIX YHce/l. PannmoHaJbHbIe YypABHEHHS] U HEPABEHCTBA»

[ 10a 5 4 J 3
+ — : :

a?-b®> b-a a+b) a+b

2x+4  x-4

X2

1.Yupocture BhIpakeHHE:

2.Pemure ypaBHeHUeE: 0.

X X°+X
3.PemmuTe HepaBEeHCTBO:

2_
(x+D)(x-1) <0; 6) x2 6x+9Zo
X+4 X®—4x-5

[ 1,1 j_n+3
n>-n n?+n) n?-1

0) HalimuTe 3HaueHne MOy4eHHOTO BhIpaKeHHs mpu N= -1.

a)

4. a) YpocTuTe BhIpaKEHHE:

KonrpouabHas padora Ne2 nmo reme: «@ynkuuu u rpadpuku. CreneHs ¢ neabiM

nmorkasaTtejaeM»
= f(x)
1. ®Oynkums 3aJaHa TabauLen.
—4 —2 -1 1 0,5
y -0,5 -1 0 2 4

Kaxoe 13 MHOXKECTB SIBIIIETCS 00JIACTBIO OTPEIEICHHS, @ KAKOe — 00JIaCThI0 3HAYCHHI ?

2. ns kaxxaoi (GyHKIMK BRIOEPUTE TPOMEKYTOK, SIBIISIFOIIHICS €€ 001acThIO OMpeIeICHUS
(ecsii BO3MOKHO).

— Vvt +1 YT oo E = (x — 1)° = 3x — 2
BY Vxt + 2 Xx +5 ..y = (x )y X

3.



Hcnonb3ys rpaduk, A1t KaxKI0T0 IIPOMEKYTKA YKaKHUTE, BO3PACTACT WIIM YObIBACT JaHHAS
¢byHKUMA (€CTH BO3ZMOXKHO).

A) yoOsiBaer B) Bo3pactaer

BapuanTsl 0TBETOB:

[—7; —5] 3) [—1; 2] " [2; 4] 5) 4; 6] 65 7]

2)

6) 7)

I[J'I}I (I)YHKI_II/II/I, HpeIICTaBJ'IeHHOﬁ Ha PUCYHKEC, 3aIMUIINUTC KOJIMYCCTBO IIPOMCIKYTKOB, Ha KOTOPBIX
OHa IMOJIOXKUTEIIbHA, U KOJIMYECTBO IMTPOMECIKYTKOB, Ha KOTOPBIX OHA OTpUIATCIIbHA.

5. Jlns xaxpaoro rpaduka QyHKIIMA 3aMUALTUTE, €CITH BO3MOXKHO, HYJIH 3TOH (pyHKIIHU.

N
|
!
o|/2
5




Va

-2 -3

6.Beranciute: a) 3% 6) (-5)% B) (g} ;) (0,1)% 1) (2%} ; e)8l+67 x) 456°—
43 -4-.22

0,13 @) -z —
(4%)

Konrpoabnas padora Ne3 no reme: «ApudpmMernyecknii KOpeHb N—oi
creneHu. UppaunoHajbHble ypaABHEHHS] U HEPABEHCTBA

1.Beruuciure: 18- ,4/6(\@—1) A 6/3 +6.

2. Beruucnure:

a)%; 6)NT? 2857, 6) 4(-3)°-2-48-9;  2)y4/256.
4/5

3.Ynopocture BBIpaXKEHHUE:

B P L

S/64 i3
4 Beruucaure:

a) 11— 2410 - Y11+ 210 6) 13— 411 - 313+ 4411

5.Pemmre ypaBHeHue

R
)y’xz + 175 = 15. OtBeT :
a



KonTpoubnasi pabora Ne4 o teme: «@opMyJibl TPUTOHOMETPHH.
Tpuronomerpnyeckue ypaBHeHHUsD)
1. Beruucnure: a) sin%r; 0) cos(%j; B) tg‘%ﬂ; r) ctg(—%).

2. HaiiauTe 3a1aHHYIO TOUKY Ha YHCITIOBON OKPY>KHOCTHU: 97” , %; -2,5;140°,90°
3. Pemure ypaBHeHHe: a) sint= %; 0) cost= —%.

tg(-t)
tgt + ctgt

4. JIoKaXXuTe TOXIACCTBO = —sin’t.

5.M3BecTHO, 4TO sint=0,6,7 <t < 3?” BreramcamTe: cost,tgt, ctgt.

KonTtpoabhasi pabora Ne 5 o teme: «lIlociienoBaTrejibHOCTH U
Nporpeccum»

1. Pemure ypaBHeHHE
x4+ 5x? 4+ 9x? + 13x% + ... + 57Tx* = 870.
2. Haitnure cymMmy 6€CKOHEYHO yOBIBAIOIIECH F€OMETPHUECKOM MPOTPECCHH
2 1
4: — — L.
5 25
3. Kakwue u3 nmocnenoBaTeIbHOCTEH SIBISIOTCS OCCKOHEYHO YOBIBAIOIITUMHU
TrCOMETPUICCKUMHU ITPOTPECCUSIMU?

11 1
A) 2" 6" 18’
Vi +2 1 1
b) Vv —2' 5 — 245 57
—-1; —3; —6: —9; ...
B)
1; 0,7; 0,4; 0,1; ...
)

4. Haiigute cymMmmy OECKOHEUHO YOBIBAIOIIEH r€OMETPUUECKON MTPOrPEeCcCUuu
V5 3v5 — 1 46 — 65
3 9 T opB




(bn),

5. Haitgure cymmy 6ecKoOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUr

h3 = Q,B;h4 = 3,84.

CCJIn

Konrpoabnas padora Ne 6 no teme: «IloBTopenue, 06001enue u
CHCTEeMaTH3alUA 3HAHUID)

. 2X+3 X—3
1.Pemmre ypaBHeHUE: — -— =0.
X°=2X X" +2X
vh — 3x = -1, x =
2. Pemnte ypaBHEHUE:
1
y= 75"3
3. [loctpoiite rpaduk GyHKIUU: X+
:‘l--'ll 5 e {}’E L
Vx2-vVxd — 5—= + 6y/x = 0.01Bet:
Vx

4. Pemure ypaBHEHHE:
5.

Bribepute GpopMyity, COOTBETCTBYIOILYIO TAHHOMY

rpaduky:A)
I)

y = (x-3)°-2 y=(x-2)"+3

— 3}t -2
y = (x+3)-2 B)

) )
y = x° -2

Kontpoabnas padora Ne 7 no teme: «BBeieHue B crepeoMeTpHIO»

1. Tlpsmeie a u b mepecekatorcst B Touke A. Jlokaxute, 4To mpsmMas ¢, KotTopas

MepeCceKacT JaHHbIC MIPSAMbBIC U HE ITPOXOIUT UYepe3 TOUKY A, JIEKUT C HUMU B
OTHOU IUIOCKOCTH.

2. Tlpsmas AB u Touku C, D He nexxat B OJlHOM MUIOCKOCTH. Jlokakute, 4TO

npsameie AB u CD He nepecekaroTcs.

3. B tpeyroawsnoii mupamune SABC nmocTpouTth ceueHne mI0CKOCThIO, KOTOpast

poOXOoauT Yepe3 cTopoHy AB u Touky M, nexarryto Ha cepeanne pedpa SC.



4. Tloctpoiite ceueHue, NpoXosilee Yepe3 yKazaHHbIe TOUKH.
Bl C
P 1

AL D,

KonTposbnas padora Ne 8 no teme: «IIpsiMmble U IJIOCKOCTH B POCTPAHCTBE.
[MapaieJbHOCTh NPAMBIX M IJIOCKOCTEH»
1.Touku M, P, K — cepenunnr pedbep DA, DB, DC
terpadipa DABC. HazoBure npsimyto, napajijieibHy IO
miockoctu FBC

2.ABCDA:B;C1D; — mpsimoyronbpHbIH apauieIenurel. | B,
Kaxkas n3 npsmpIx mapamienbHa miockoct AiB1Cq? A1 ; z
| =
N L
-
ﬁT)‘: e g
b — « (E=
s
b Ko~
A B
D
3.B terpasape DABC BK = KC, DP = PC. ITnockoctr
KakoM rpaHu napajuienpHa npsamas PK?
p
C

4. BeiOepute BepHbIC BHICKA3bIBAHUS:

1) JlBe mpsiMble B MPOCTPAHCTBE HA3bIBAIOTCS MapaJlICIbHBIMU, €CIIM OHU HE
MIEPECEKAOTCS.

2) Ecnu ogHa U3 ABYX NapaJljiebHBIX NPSIMbIX HapajuielibHa MJI0CKOCTH, TO Ipyras
npsiMas MO0 Tak ke el mapajijiesibHa, 100 JEKUT B 3TOM TIIOCKOCTH.

3) CymecTtByeT Takas mpsimMasi, KOTopas JEXKHUT B IUIOCKOCTH U IapajJiesibHa
IIPSIMOM, ITEPECEKAIOIIECH TaHHYIO MIJIOCKOCTb.

4) CxpemnmBaronyecs mpsMble He UMEIOT OOITNX TOYECK.



5.0mpenenuTe B3aMMHOE PACIIOI0KEHUE MTPSIMBIX.

1) a u b — nepecexaronuecs npsamole ’
2) a u b — mapannenbHBIe IpsMBIC

3) au b — ckpemuBaronuecs npsmMeie a

6. MoryT 51 npsiMasi ¥ JIOCKOCTh UMETh OJIHY OOIIyI0 TOUKY?

7. BepHo nu, 9TO eciu mpsMas HE UMEET C IJIOCKOCThIO OOIIUX TOYEK, TO dTa
npsiMasi mapajjiebHa TUIOCKOCTH?

8. BepHo 111, 4TO J1H00BIE YETHIPE TOUKH HE JIeKAT B OJTHOM TIIOCKOCTH?

9. MoryT 11 nepeceKkaTbcsl IOCKOCTH, NapaJlIeIbHbIE OHOW U TOU e MPsAMONn?

Kontpoabnasi padora Ne 9 no reme «IlepnieHAMKYJIAPHOCTH NPSIMBIX U
IUIOCKOCTE»

1.Yepes Touky O nepeceueHrs quaroHaiel KBaapara, CTOpoHa KOTOPOro paBHa
2cM, mposeaeHa npsaMast OM, nepneHauKyJIIpHast K IIIOCKOCTH KBaIparTa.
Haiinure paccrosaue ot Touku M 110 BepimH kBajpata, eciau OM = 3cM.

2.0t1pe3ok AE nepneHIuKyIspeH K MIOCKOCTH PABHOCTOPOHHETO TPEYTOIbHUKA
ABC. Croponsl Tpeyronapauka 6¢cMm, AE = 3cM. Haiinute pacctosiHue oT KOHIIOB
orpeska AE no nmpsmon BC.

3.Jduaronans ky0a paBHa 6 cM. Haiiaute: a) pebpo Ky0a; 0) KOCUHYC yTiia MKy
JIMaroHajbio Ky0a M IIIOCKOCThIO OJTHOM U3 €ro rpaHeu.

Konrpoabnas padora Ne 10 mo teme: «Yribl Mexay NPAMbIMHU H
IIOCKOCTSMU»

1. Orpezok AM sBnsieTcsl NEPNEHAUKYJAPOM K IUIOCKOCTH NPSIMOYTOJBHUKA

ABC/I. Yron mexay npsimoit MC u 3Toit rockocTsio paser 30 rpaaycos, AJI=v/2,
C=2. a) Haiitu AM. 0) Haiitu aByrpanssiii yroax MCJIA.

2. B pom6e ABCJl AB=10cm,yron BAJI=45°, BE - nepneHauKkysap K MIOCKOCTHU
ABC. JIsyrpanusrii yron EAJIB pasen 60°. a) Haiiaute paccrosaue ot Touku E 10
miockoctd ABC. 0) Yron mexay npsimoit AE 1 mimockocTbio pomoba.

Konrpoabnast padora Ne 11 mo teme: «MHOrorpaHHUKW»



1.B mpaBunbHOM uyerbipéxyronpHo mnupamuge SABCD touka O - 1eHtp
OCHOBaHus, S — BepmmHa, SO = 15, SC = 25. Haiitu nnuny otpeska AC.

2. B mpaBmiibHO# TpeyronsHoM nupamuae SABC M — cepeauna pedpa BC, S —
BepmHa. AB =6, SM = 19. Haiitu tutommaas 60K0BOM MOBEPXHOCTH MTHUPAMHU/IBI.

3. B mpaBumibHo# TpeyronsHoi nupamuae SABC N — cepenuna pebpa BC, S —
BepmmHa. SN = 6, a momaab O0KOBOM MoBepxHOCTH paBHa 54. Haiitu miuny
otpe3ka AB.

4.B npsimoyronbHoM napajienenunene ABCDA 1B 1:C 1:D; DC= V117, AA ;= 6,
A 1D 1= 4. Haiitn nnmuny nuaroramu AC 1.

5.Haiitu miomaaps MOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI ¢ OOKOBBIM peOpoM,
paBHbIM 5. B ocHOBaHMM NpHU3MbI — pOMO € AUAroHajIsiMU, paBHbIMH 3 U 4.

KonTpoubHast padora Ne 12 no reme: «O0bEMbI MHOTOTPAHHUKOB)

1. Bo ckonbko pa3 yBeau4uTcs o0beM nupamuibl (puc 1), eciiu ee BHICOTY YBEIUYUTH B

yeThIpe pasza’?
S

C

puc 2
2. Bo cKOJBKO pa3 yBENIWYHUTCS IUIOMIAb MOBEPXHOCTH MHpaMuisl (puc 1), ecnu Bce ee

pebpa yBenuuuTh B 2 pasza’?

3. B npaBunbHOM TpeyronbpHOM upamuae SABC (puc 2) MenraHbl OCHOBAHUS MTEPECEKAIOT-
cs B Touke P. O0beM nmupamMusl paBeH 1, PS =1, Haliqure momans Tpeyroiabauka ABC

4. Haitnure 00beM MHOTOTpaHHUKA, BEPIIMHAMH KOTOPOTO SBJSIOTCS Touku A, B, C, D, E
, F, A1 mpaBWIBbHON 1IECTUYTONBHON Npu3Mbl ABCDEFAB\C\D\E\Fi, nymonaab OCHOBA-

HUSI KOTOpOH paBHa 4, a 60KOBOE Pedpo paBHO 3.
5 By

A o,

______ | 1D
i\
ra e \\C

5. Ecim kaxxmoe pebpo ky0a yBemuuTh Ha 3, TO €ro IO b TOBEPXHOCTH YBEITUIUTCS
Ha 234. Haiinute peGpo kyba.



C

N e s
’ ’
7 y

/ 7’ B

6.HaiiguTe BbICOTY MpaBUIIBHOM TPEYTOIBHOM MUPAMUIBI, CTOPOHBI OCHOBAHUS KOTOPOM
63
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paBHBbI 5, a 00BEM paBeH

KonrpoasHasi padora Ne 13 mo teme: «IloBTopeHue: ceyeHus, pacCTOAHUSA U
YIJIbI»

1. OTBeTuTh Ha BOIIPOCHI IO PUCYHKY

Kak HaseiBaercss 1) otpesok  MK; 2) otpesok  MN;
3) orpezok KN; 4) touka K;  5) Touka N.

2.3 HEKOTOpOW TOYKH MPOBENEHBI K IJIOCKOCTH MEPIEHINUKYJSIP U HAKJIOHHAs.
JlnuHa meprieHAUKYIsipa paBHA 8 cM, JUIMHA HakKJIOHHOW paBHa 17 cm. Haiimure
JUTMHY TTPOEKIUH.

3. 3 HekoTOpol TOYKH MPOBEACHBI K TUIOCKOCTU MEPIEHAUKYJISAP M HAKJIOHHAS.
JlnvHa HaKJIOHHOM paBHA 26, yroj, KOTOPhIH HaKJIOHHAs 00pa3yeT ¢ TIOCKOCTHIO,
paBeH 60°. HaiiguTe qiMHY NMPOEKIIMU HAKIIOHHOW HA 3TY MJIOCKOCTb.

4, TloctpoiiTe ce4yeHUs IIJIOCKOCTBIO, TMPOXOJAIICH dYepe3 BbIJCICHHbBIC

TOYKH:

N




KonTtpoJsabnas padora Ne 14 no reme: «Teopusi BeposiTHOCTEH U
MATEMATHYECKASl CTATUCTUKA

1. Haiinure cpennee apudMeTHIecKoe, MOy, MEJIMAHy M pa3Max psjaa yucen: 25;
23;28; 21: 17; 31; 31; 25; 17; 25; 14; 20; 25

2.BepoaTHOCTh TOTO, YTO HOBAs MIAPUKOBAsI pyyKa MUIIET TJI0XO (UM HE MHUILET),
paBHa 0,1. [lokynatenr B Mara3uHe BbIOMpaeT OAHY Takyro pyuky. Haiigute
BEPOSITHOCTh TOTO, YTO AT PyUKa MUIIET XOPOIIO

3.B TOproBoM 1HeHTpe Ba OJAMHAKOBBIX aBTOMara NpoJarT Kode. BeposTHOCTH
TOTO, YTO K KOHILY JTHSI B aBTOMAaTe 3aKoHUnTCcA Kode, paBHa 0,3. BepogarHocTs TOrO,
4yTO KOo(he 3aKOHYUTCA B 000UX aBTOMaTtax, pasHa 0,12. Haiigute BeposITHOCTh TOTO,
YTO K KOHILY JTHS KOo(pe ocTaHeTcss B 000MX aBTOMAaTax.

4.B ypHe 4 Genbix U 3 yepHbIX Imapa. M3 ypHbI ABaxAbl BHIHUMAIOT MO OJHOMY
miapy, He Bo3Bpaias ux oopatHo. HaliTu BeposITHOCTh MOSIBJICHUS O€JI0T0 11apa npu
BTOPOM HCIBITaHHH (COOBITHE B), €CM NMPH MEPBOM HCIBITAHUHA OBLI M3BJICUCH
YepHBIH map (coobiThe A).

Konrpoasnas padora Ne 15 no teme: «IloBropenue, 00001menue,
CHCTEeMAaTH3alUA 3HAHUID)

1.Haiitu BeposiTHOCTH TOTO, YTO TIpH 10 OpocKkax MOHETHI OpEN BhIMANET 3 pasa.

2.011eHKH, 3HAYEHHS CIy4yalHOM BENWYMHBI X, 32 KOHTPOJBHYIO paboTy IIo
reoMmeTpuu B 11 Ki1acce pacnpenenuinch Cleyonmm o0pa3om:

X |2 3 4 5
M|3 8 10 |4

[TocTpoliTe TUCTOrpaMMy 4acTOT paclpeAesICHUs CIIyYalHON BEJIMYUHBI.

5.CKoNbKO MIeCTU3HAYHBIX yucen (0e3 moBTOpeHus 1udp) MOKHO COCTaBUThH W3
mudp 0, 3,5,6,7,8

KonTtpoabnas padora Ne 16 mo teme: «CTeneHb ¢ paAliHOHAJIbHBIM
nokasaresaeM. IlokasarenbHas pyHkuus. IlokazaTeabHble ypaBHeHUS U
HEPaBEHCTBAa»

1. Beruuciure:

1 _} (372)3 . 272 1 1

a) 3-162; 6) 27 3; B) ———— r) 5-16* —0,2-(-0,027)% + /1.
92
2. YrpocTuTe BbIpaKeHHE:



1

3
4 y2 2 3 52 448
. X4 - X N 02 d>-d
a)az-a’; 6) 1 ;w@)°0,ﬂ@m)4;mg§]37
X4
3.Iloctpoiite rpaduk cienyromeit GyHkuu: y=4*

4. Halinute HanOosbIiee ¥ HaMMEHbIIee 3HaYeHUS (DYHKITMN Ha 3a1aHHOM
OTpE3KE:

1

1 X
0) yz(z) [=2;5]
5. PemnTe ypaBHEHHS U HEPABEHCTBA:

1, 2
(E) 2—-3X = 4
4% +2%-20=0
E X+2 E
(1) %> 5
(3)**=1<1
7)Z+1 _ 2X+5 =3.2%X_3. 7%
Kontpoabnasi padora Ne 17 no teme: «Jlorapupmudeckas GpyHkuus.
Jlorapugmuuyeckue ypaBHeHUsI 1 HEPABEHCTBA)

1. Pemnte ypaBHeHue log, x = —0,5
2. Pemute HepaBencTBo log,(x+1) >3

3. Pemute ypaBHeHHE 09, ,(3x 1) =log,,(x +2)
4. Pemmte HepaBeHCTBO l0g,;(3x—5)> log, (X +3)

5. Haiimure npousseneHue kopHeli ypasaenus 192X — 2lgx —3 =0

lgx+Ilgy=2

6. Pemure cucrem ABHECHUI
yyp {x2+y2 =425

Konrpoabnas padora Ne 18 no teme: « Tpuronomerpuyeckue (PyHKIIUN U UX
rpagpuxu. Tpuronomerpuyeckue HepaBeHCTBA)

1. Beruucnurs:
1 V3
a) arccos1 — arccos | — ;) +arccos—
. .1 . V3
0) arcsinl — arcsin- + arcsin (— ?)

B) arctg\/3 — arctgl + arcctg(—\/g)



2. PemuTh TpUrOHOMETPUUYECKHE HEPABEHCTBA:
X 1

a)cos-< —-
2 2

6)3tg (2x—3) —V3>0
B) 25in2§—3sin§+1 <0

3
cosx < v3
r) 2

tgx =1

3. [Moctpouts rpaduk QyHKIMH:
a)y = 2sin3 (x + S?n) —-1,5
0) y = arcsin(x + 1) —%
KonrpoabHasi padora Ne 19 no reme: «IlIpousBognasn. [Ipumenenne
NPOU3BOJIHOID)

1. HalitTu mpoMeKyTKM MOHOTOHHOCTH ()YHKLIUHU:

a)f(x) =2x°* - 3x*>+ 1

2. OnpenenuTb 3KCTPEMYMbI (DyHKITUH:

a) f(x) = x% — 6x

3. Haiitu Haubosnbiiiee ¥ HaMMeHbIIIee 3HaueHNEe QYHKIIMN Ha OTPE3KE:

a)f(x) = x*—8x* [-1;5]

4. Yucno 36 3anuiuuTe B BUJI€ IPOU3BEIECHUS ABYX MOJOXKUTEIBHBIX YHCEN, CyMMa
KOTOPBIX HAUMEHbIIIAS.

5. HaiiguTe npou3BOAHYO0 PYHKIIUU
3

1) y=x*-5x; 2) y=(2x*+5)-(3x*-2); 3) y = 2x_+3;
X

Konrpoabnas padora Ne 20 nmo teme: «IHTErpaj u ero npuMeHeHHE»
Boiyucnurs

1 k4
_ 433
_J:(BX 1)° dx fcos*i—x ax
[ x2dx °
4
3
(2x+—=)dx
Jex 1
1 3dx

2. HaiiauTe miomans GUrypsl, orpaHM4eHHOM TMHUAMU Y = x2,x = 1,x = 4,y =
0.
3. Beruucnure 00bEM Tena, 00pa3oBaHHOTO BpareHrueM BoKpyr ocu OX Gurypsi,

. . 4
orpaHuyeHHON QyHKIUEH u npsMpiMu Yy = —,x = 1,x = 4.
X

KonTtpouabnas padora Ne 21 o teme: «CucreMbl ypaBHEHHIN»



1. Ipsvas ¥ = —4x — I gpngercs KacaTeJlbHON K rpaduxy

_ 3 2 B
byHKITUN y=x"+7Tx"+7x—06. Haiinure abcrpiccy TOUKHM KacaHMs.

2. Nmeetcs nBa crnasa. [lepseiii conepxkut 10% meau, BTopoir — 30% meau.
N3 3Tux AByX CIUIaBOB MOJIyYUJIM TpeTHl criaB maccoit 200 kr, copepxkammit 25%
Meau. Ha ckoibko KMJIOrpaMMOB Macca BTOPOIrO CIulaBa Oblia OOJBIIE MaccChl
nepBoro?

3. Ha pucynke uzobpaxén rpadpux Gpyunkiuu f(X)=ax?-4x+c Haiigure f(4).
‘A .

.I 4
rl

——
=
X

KourpouabHas padora Ne 22 no teme: «HarypajbHbIe U Hejble YUCIa»

1. Kakwme u3 uucen 33, 81, 99, 103, 105 nensrcs 6e3 ocraTka:

a) Ha 3

0)Ha 9

2. Kakue n3 uncen 138, 210, 216, 245, 312, 315, 408, 424, 500 nenstcs 6e3
OCTaTKa Ha:

a)2

0)3

B) 5

r)9

n) 10

3. Kakyto mmudpy cieayer moctaBuTh BMECTO 3BE€3JJ0UKH B 3aNUCH 76*, 4TOOBI
MOJYYMUBILIEECS YUCIIO AETUIOCHh OJJHOBPEMEHHO Ha S5 1 Ha 97?7

4, Kakoe Tpex3Ha4HOe 4ucio X Takoe, uto 900 < x < 1000, nenutcs
OJJTHOBPEMEHHO Ha 2, Ha 5 1 Ha 97

5. BepHo 51, yTo miiomaas KBaapara co CTOpoHoit 12 cM kpatHa 9?

KonTpoabnas padora Ne 23 no teme: «IloBTropenue, 06001menne,
CHCTeMAaTH3aIUusA 3HAHUID)

1.Pemute ypaBHenue: log, ;(6x—3)=log, ;(2x+5)

2. Pemiuth HepaBeHCTBA:



. X 1
a)sin-< —-
3 2

6)tg(3x+%)—\/§< 0

B) (=) % 9>

3. Haiimure momaas GUIYpsI, OrpaHHYeHHON TuHMsAME y = x5 + 2,x = 0,x = 4,
y=20

4. Beruucnure:

(2_2)4'162 1
) —

1 2 5
a) 5-92; 6)125 3, 5 1) 3-(-27)% —01-81* +3/1

642
KonTpoabnasi padora Ne 24 no teme: «Tesia BpameHus»

1. lluausap 1 KOHYC UMEIOT OO0IIMe OCHOBAaHHUE M BBICOTY. BrIcoTa ITunHIpa

paBHa pajauycy ocHoBaHus. [lnomaas 60KOBOM MOBEPXHOCTH KOHYCA paBHA 8v2,
Haiinure miomaas 60KOBOM MOBEPXHOCTH ITUIHMHIPA.

2. [momane moBepxHOCTH I1apa paBHa 36. HaliauTe ruiomnanb 00JIbIIOTO KpyTa
niapa.

s

3. lnameTp ocHOBaHUs KOHyca paBeH 64, a niuHa oopasytomieit — 40. Haliqurte
IJIOIIA/Ib OCEBOT0 CEYEHUS 3TOr0 KOHYcCA.

4. TInomaas OCHOBaHMS KOHyca paBHa 237, BeicoTa — 3. HaliguTe momanb
OCEBOTO CEYCHMS KOHYCA.

5. Bricora konyca paBHa 36, a 1iuHa oOpasyromiel paBHa 85. Halinure nuametp
OCHOBaHUs KOHYyCa

Kontpoabnas padora Ne 25 no teme: «O0bemMbl Te/D)



BoinmoJsinure KPaTKoO€ PC€IICHUE U 3alIMIIIUTE OTBET

1 | B 6aK, umetowunin popmy npaBuabHON YETbIPEXYTObHOM /
NPU3Mbl CO CTOPOHOM OCHOBaHMA, paBHOM 20 cm, HanUTa f .
XNAKOCTb. YTOObI NI3MepUTb 06BbEM AETANN CNOKHOM :
dbopMbl, €€ NOTHOCTLIO MOrPYKAtOT B ITY MKUAKOCTb.
Hangute 06bEm aetanu, ecnm nocne eé NorpyrKeHms
YPOBEHb }NAKOCTU B BaKe nogHanca Ha 10 cm. OTeeT Aante
B KyOMUYECKNX CAHTUMETpPAX.

2 | B npamoyronbHom napannenenunege ABCDA1B1C1D1
pébpa AB, AD un anaroHanb AB1 60KOBOW rpaHu paBHbI
COOTBETCTBEHHO 4, 7 1 V41. Hanante 06bém
napannenenunega ABCDA1B1C1D1.

naoLwaab ero ocHoBaHMA 150 KBagpaTHbIX CAHTUMETPOB.
Yemy paBeH 06bEM 3TOro 6aka (B intpax)? B ogHom nntpe -
1000 Kybnyecknx cCaHTUMETpPOB.

3 | BbicoTa 6aka umanHapuyeckon popmbl paBHa 40 cm, a - *}

4 | OaHopoaHbIN Wwap agnameTpom 3 cm BecuT 108 rpammos. -

CKO/JIbKO rpamMmoB BECUT Lap ANAMETPOM 2 CM, “\f:——jj,f N
M3roTOBNEHHbIN U3 TOTO e maTepunana’? o

5 | B TpeyronbHon nupamuae ABCD pébpa AB, AC u AD i
B3aMMHO NepneHaAnKynapHbl. Hangnte o6vEM Nnupamunabl, A%G
ecnn AB=2, AC=15 n AD=13. 8

6 | B cocyze, umeromiem Gpopmy KoHyca, ypOBEHb KUIKOCTH

1 ,
JIOCTHTAET ~ BBICOTBL. O06bEM cocyna paBen 810 mt.

Haiinnre 0065M HamuTol xuaxkoctu. OTBET TalTe B
MHJUTUJIUTPAX.

KonTpoabnas padora Ne 26 no teme: «KoopauHaThI 1 BEKTOPHI B

NPOCTPAHCTBE»
1. Hdansl BexTopsl a{-5;0;5}, B{-5;5;0}, c{1;-10;-1}
Hatinure:
a)3a-3B+2c

0)-0,1a+0,2B - 0,1c

B) Za-—pt=c
5° 10 5

r) a (a-B) (c-B)

1) CKaJIsIPHOE TTPOU3BEICHNE BEKTOPOB aB

2. Nansl Bektopel M{1;2;-2}, N{2;-1;5}, K{0;-4;5}, P{3;-4;-2}
1. Haitnute nnuny Bekropa MN, NK, KP.
2. Bpraucnute yron mexay Bekropom KP u PN.

3. Haiiaure koopauHaThl TOUKU S — cepenuHbl oTpe3ka MP.



3. Mansl Touku A(3;5;4), B(4;6;5), C(6;-2;1), D (5;-3;0). lokaxwute, uto ABCD —
napauieIorpamMm.
4. Jlansl KOOpAMHATHI YeThIpex BepimH napamuienenunena ABCDA1B1C1D1:
A(3;0;2), B(2;4;5), A1(5;3;1), D(7;1;2). HalimuTe KOOpAMHATHI OCTAIHLHBIX BEPIIIHH.
5.Beraucnute paccrosiaue Mexy cepenunamu orpeskoB MN u PQ, eciim M(2;-1;3),
N(-4;1;-1), P(-3;1;2), Q(1;1;0)

Konrpoabnas padora Ne 27 no reme: «IloBropenne, 00001menue n

cucTeMaTH3alus 3HAHUID)

1. [lunuHap 1 KOHYC UMEIOT OOLIMEe OCHOBAHUE U BBICOTY. BrIcoTa HuIMHIpa paBHa

pamuycy ocHoBaHusA. Ilnomans OOKOBOM HOBEPXHOCTH KOHyca pasHa 13V2,
Haiinure miomaas 60KOBOM MOBEPXHOCTH IUIUHIPA.

2. Ilnomans mMOBEpXHOCTH Iapa paBHa 28. HaiauTe miomaas OONBIIOTO Kpyra
niapa.

7

3. luameTp ocHOBaHUs KOHYyCa paBeH 54, a jymHa oOpaszyroiiein — 45. Halinure
IJIOILIAb OCEBOTO CEUEHHUS 3TOTO KOHYcCa.

4. Tlnomans ocHOBaHHWS KOHyca paBHa 4%, Bbicora— 10. Haiimure mmomians
OCEBOTI'0 CEUEHHUsI KOHYCA.

5. BricoTa koHyca paBHa 45, a jimHa oOpasytomieid paBHa S1. Haitnure nuamerp
OCHOBaHHUs KOHYcCa.

6.B 0ak, numeronuii ¢popmMy IpaBUIbHON YETHIPEXYTOIBHON MPU3MBI, HAJTUTO 5 J
BoAbl. [locne monHOro mOrpyKeHwWsi B BOAY JETald YPOBEHb BOJbI B Oake



yBenuuuicsa B 1,8 paza. Hailinure o0bémM aetanu. OTBeT nalTe B KyOMYECKHUX
CaHTUMETpax, 3Has, 4To B ogHOM jutpe 1000 KyOndecKkux CaHTUMETPOB.

KonTpoabnas padora Ne 28 nmo teme: «Teopusi BeposiTHOCTEH U
MATEeMATHYECKASl CTATUCTUKA

1.Jlano pacnpeneneHue C1y4anHONW BETUYUHBI
3HayeHunA -1 3 4 7
BepoatHoctb | 0.1 0,3 0,4 0,2

Haiitn MmaTeMaTnueckoe 0KUIAHUE CITyYaHOW BEJIMYHHBI:
A) E(x);
b) E(3x-2).

2. OlleHKH, 3HAYCHUS CIy4alHOW BEIMYMHBI X, 32 KOHTPOJBbHYIO PaboTy IO
reoMmeTpuu B 11 Kitacce pacnpeeTuiInCh CleyonmM o0pa3oM:
X 2 3 4 5

M 3 8 10 4

Haiinure Mony, MmeaumaHy, cpeiaHee 3HA4YE€HUE, JUCIIEPCHUI0O U CpPEIHEE
KBaJIpaTHYHOE OTKIIOHEHUE BCeX OLEHOK. [locTpoilTe rucrorpaMmy 4YacToOT
pacnpeneneHrs CIIy4ailHOM BEJIMYUHBI.

3. B norepero urparot 15 uenoBek, cpean KOTOPHIX 6 — BriepBhie. BriurpoiBatot
POBHO Tpu ydacTHUKA. HaiiTi BEpOSITHOCTB TOTO, UTO TIOBE3ET XOTA OBl

JIBYM HOBUYKaM.
Kpurepuu oieHKH OLICHOYHOI'0 cpeacTBa 2.2

JJISl IPOBEICHUSA TEKYIEero KOHTPOJIS MO Pe3yJbTATaM MPAKTHYECKUX
3aHATHN
Ommemka «OMIAUYUHO» CMAGUMCA 8 C/IeOYIOUUX CTIYYAAX:

1. paboTa BBIIOJIHEHA MTOJTHOCTHIO.
2. B JIOTUYECKHUX PACCYXKICHUSIX U 000CHOBAHUSIX HET MPOOEIIOB U OIIHUOOK;
3. B pEIICHUU HET MaTEeMaTUYECKUX OIMOOK (BO3MOKHA OJIHA HETOYHOCTb,

OMKCKA, HE SBISAIOMIAACS CJICACTBUEM HE3HAHUS WIM HEMOHUMaHUS
y4eOHOr0o MaTepuana);

Ommemka «xopouio)» cmaeumca, eciiu.

1. paboTa BBIIIOJIHEHA MOJHOCTBIO, HO OOOCHOBaHUS WIAaroB pPEIICHUS
HEIOCTaTOYHBI (€Clii yMeHUsi 00OCHOBBIBATH PACCYKICHHS HE SBIISUIMCH
CHEeLHMATBHBIM 00BEKTOM MPOBEPKH );



2. pomyieHa ojHa OIMOKA WM JBa-TPH HEJIOYETa B BBIKJIAIKAX, YePTEkKaX
win rpadukax (ecnu 3T BHUIBl pabOThl HE SBISUTUCH CIEHUAIBLHBIM
00BEKTOM MPOBEPKHU);

Ommemka «yt)oeﬂemeopumeﬂbuo» cmaeumca, eciu.

1. nmomyreHbl 6osiee OJHOM OmMMOKK WM Oojiee JIBYX- TpeX HEIO0YETOB B
BBIKJIQJIKAX, 4YepTekax WM rpaduka, HO yyanuidcs BiIagceT
00s13aTeIbHBIMH YMEHHUSIMHU T10 TIPOBEPSEMOM TEME.

Ommemka «Hey008J1em80pumeJleo» cmasumca, ecau.

1. AOMMYIIICHBbI CYHICCTBCHHLIC OIHI/I6I(I/I, IIOKa3aBIINUC, YTO yqamnﬁc;l HEC
BJI1aaccT 00s13aTeILHBIMU 3HAHUSMU T10 II&HHOIZ TEME B IOJHOM MCpPC;

2. pabota nmokasaja MmojiHo€ OTCYTCTBHUE Y y4alllerocs 00s13aTeNIbHbIX 3HAHUM,
YyMEHUW TI0 TpOBEpsSEMON TeMe WM 3HAYMTEIbHAs 4YacTh pPaOOTHI
BBIIIOJIHEHA HE CAMOCTOSATEIBHO.

Oueno4yHoe cpeacrTso 2.3
AJIS1 IPOBEIeHUsI TEKYLero KOHTPOJIA MO pe3yJibTaTam
CaMOCTOSITEJILHOI padoThI
CamocrosiTenbHas paboTa BBINOJHSAETCA OOYyYaloIMMCS MO 3aJaHHsIM B

COOTBCTCTBHHU C HpOI‘p&MMOﬁ JUCHHUITIINHBI.

Kpurepuu oieHKH OLIECHOYHOI0 cpeacTsa 2.3
JJISl IPOBe/ICeHUS TEKYIIero KOHTPOJIS MO Pe3yJibTaTaM BbINOJIHEHUSI

CaMOCTOAITEIbHOI PadoThI
OmmemKka «OMAUYHO» CIAGUMCA 6 CIEOYIOUUX CTIYUAAX:

4. paboTa BBITIOTHEHA MOJTHOCTHIO.
5. B JIOTUYECKUX PACCYXKACHUSIX U 0O0CHOBAHUSX HET MPOOEIIOB U OIMINOOK;
6. B pelIEHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJHA HETOYHOCTH,

OMHKCKA, HE SBJSAIONIASICS CJICJACTBUEM HE3HAHHWS WIM HCMOHUMAHUS
y4eOHOTro Marepuana);

Ommemka «xopouto) cmaesumca, eciitu:

3. paboTa BBIIIOJIHEHA IOJHOCTBIO, HO OOOCHOBaHUS WIaroB pPEIICHUS
HEIOCTaTOYHBI (€Clii yMeHUsi 00OCHOBBIBATH PACCYKICHHS HE SBIISUIMCH
CHELMATBHBIM 00BEKTOM MPOBEPKH );



4. pomyieHa ojHa OIMOKA WM JBa-TPH HEJOYETa B BBIKJIAIKAX, YePTEIkKaX
win rpadukax (ecnu 3T BHUIBl pabOThl HE SBISUTUCH CIEHUAIBLHBIM
00BEKTOM MPOBEPKHU);

Ommemka «yt)oeﬂemeopumeﬂbno» cmaeumcea, eciu.

2. jnomyuieHbl 0osiee OAHOW OMMOKK WM Oojiee JBYX- TPEeX HEJIO0YETOB B
BBIKJIQJIKAX, 4YepTekax WM rpaduka, HO yyanuidcs BiIagceT
00s13aTeIbHBIMH YMEHHUSIMHU T10 TIPOBEPSEMOM TEME.

Ommemka «Hey()oeﬂemeopumeﬂbno» cmaeseumca, ecjiu.

l. JOIIYIICHBI CYHICCTBCHHLBIC OIHI/I6KI/I, IIOKAa3aBIINC, 4YTO yanHﬁCH HC
BJI1aaccT 00s13aTeILHBIMU 3HAHUSMU T10 II&HHOIZ TEME B IOJHOM MCpPC;

2. paboTa rnokasasa MojJHoe OTCYTCTBUE Y yUallerocs 00a3aTeNIbHbIX 3HAHU,
YMEHUH MO0 MPOBEPSEMO T€ME WM 3HAYUTENbHAs YacThb paldOThl BBHIOJIHEHA HE

CaMOCTOATCIIBHO.



3 HPOMEXYTOUYHAA ATTECTALUA
3.1 Bomnpochl 1Jis1 NOATOTOBKHU K IK3aMEHY:

1 cemecTp
50./laifTe onpenenenue NeUCTBUTEIbHBIX uKcel. [IpuBeauTe mpumep.

51.Kaxk nzo0pakaroTcsi AeMCTBUTEIbHBIC YUCIIA HA YUCIOBOU MPSMOM?
[IpuBenure npumep.

52.[latiTe onpeneneHne MOy IeHCTBUTENBbHOTO yrcia. [IpuBeaure
npuMep.

53.CaoiicTBa Moy AeiicTBUTENBbHOTO yncia. [IpuBenure npumep.

54.]1aiiTe onpenenenue ToxaecTsa. [Ipupeaure mpumep.

55./laitte onpenenenue Gpynkuun. [IpuBeaure mpumep.

56.CBoiicTBa (hyHKIMH: 001aCTh ONPEACIICHUS, MHOKECTBO 3HAYCHUH, HYTU
GyHKIAA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIC U HEUETHBIC, Tpaduk
bynkuun. [TpuBeauTe mpuMepsl.

57.Ctenens ¢ 1enbIM nokasareneM. [IpuBeaure npumepsl.

58.Crenennas GyHKIUS C HATypaJbHBIM U IIeNBIM MoKa3arenem. Ee
cBoiicTBa u rpaduk. [IpuBeaure npumepsi.

59. Apudmernueckuit KOpeHb HaTypabHOU cTenenu. CBoWcTBa U rpaduk
KOpHsI HaTypaJibHOU cTerneHu. lIpuBeaure npumepsl.

60. I'pangycHas u paananHas Mepa yriaa. TpUroHOMeTpHIeCKUi KpyT.
[IpuBenuTe NpUMEPBHL.

61.Ompenenenns cuHyca, KOCHHyca, TaHT€HCa Yncia. 3HaKHU sinX, COSX ,tgx
, CtgX 1o uerBepTAM.

62.0OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

63.DopmyIiel IPUBEEHUS, TTPABUIIO, TPUMEDPHI.

64.DopMyITBI CIIOKEHHUS.

65.DopMyIbl JBOWHOTO apryMeHTa.

66.DopMyITel TPpeoOpa30BaHUS CyMMBI TPUTOHOMETPUYECKUX (PYHKIINI B
MIPOM3BENICHUE U IPOU3BEACHUS B CyMMY.

67.00paTHbIe TPUTOHOMETPUYECKUE PYHKIIUU.

68.DopmyIel KOpHEH TPOCTEUIITNX TPUTOHOMETPUYECKUX YPABHEHHM Sin X
= a, COSX = a. YacTHsle ciryyau.

69.®opmysel KOpHEH TPOCTEUIITUX TPUTOHOMETPUUECKUX YPABHCHUM tgX =
a, Ctgx = a.

70.ITocnenoBarensHocTH. CriocOOBI 3a7jaHUs TTOCIIEIOBATEIHLHOCTEH.
[Tpusenure npumep.

71.Apudmerrueckas u reomeTpuueckas nmporpeccuu. beckoneuHo
yObIBatoIasi TeOMETpUYECKasi MPOTPECCHSL.



72.AKCHOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX. [IpuBenuTe npumepsl.

73.B3aumHOe pacnonioxkeHue MpsiMbIX B MpocTpaHcTBe. [IpuBeauTe npumep.

74.1TapamienbHOCTh NPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

75.YT11BI ¢ COHANPABIEHHBIMU CTOPOHAMHU, YTOJI MEXAY MPSMBIMU B
IIPOCTPAHCTBE.

76.ITapanienbHOCTb MIIOCKOCTEN: MapaieIbHOCTh INIOCKOCTH, CBOMCTBA
HapaJJIebHBIX IUIOCKOCTEH.

7’7 IlepnieHAUKYIJISIpHBIE MIPSIMBIE B IPOCTPAHCTBE, IPSMBbIE MapajlIeIbHbIE U
IIEPIIECHINKYJIAPHBIE K INIOCKOCTH.

78.I1pu3Hak neprneHuKyISPHOCTH IPSIMON U TTIOCKOCTH, TEOpEMa O
IIPSAMOU MEPIIEHIUKYIJISIPHON IUTIOCKOCTH.

79.IleprieHUKYISp U HAKIIOHHBIE.

80.VY 1Bl B IPOCTPaHCTBE: YTrOJI MEXAY HPSIMOI U MJIOCKOCTBIO; IBYTPaHHbBIN
yTOJ1, IMHEHHBIN YroJl ABYTPAHHOIO yIJIa.

81.IlepneHAUKYISIPHOCTD MJIOCKOCTEHN: MPU3HAK NEPIEHANKYIISIPHOCTH JABYX
IJI0CKOCTEN. Teopema 0 TpEX MEePIEeHINKYIIPAX

82.IloHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE D3JEMEHTHl MHOTOTPaHHHKA,
BBIITYKJIBIE U HEBBIITYKJIIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA.

83.[1pu3ma: n-yrosipHasi mpu3Ma; TpaHd M OCHOBAHMS MPU3MBI; MpsiMas U
HAKJOHHAs MpHU3Mbl; OOKOBass M TMOJHAsE TOBEPXHOCTb IPU3MBI.
[Tapaiutenenume 1, NPAMOYTOJIbHBIN NAapaUIEJIENUIIE] U €r0 CBOMCTBA.

84.Ilupamuya: n-yrojpHasi NUpamMHuaa, TPaHU M OCHOBAaHUE NUPAMMUIBL;
OOKOBasi M MOJHAs MOBEPXHOCTh NMUPAMUJbL; MpaBUJIbHAS U yCEUEHHAA
NApaMAIa. DIIEMEHTHI MUPAMUJIBI.

85.I1paBuiibHBIE MHOTOTPAHHHUKH: TMOHSITHE MPAaBUILHOTO MHOTOTPAaHHHUKA;
IIpaBWJIbHAS MPU3Ma U ITPaBWIbHAS NMMPAMUAA; PABUIIbHAS TPEYTOJIbHAS
nUpaMya U IpaBUIbHBIN TeTpasap; Ky0. [IpeacraBnenue o npaBUiIbHBIX
MHOTI'OTPAHHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

86.CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, PSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B IMHPAMHIAX, Napajuiesieunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.

87.1Inomane OOKOBOW TMOBEPXHOCTH M TOJHONW TOBEPXHOCTH MPSIMOM
MPU3MBI, IJIOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI
IIPU3MBI.

88.I1nourans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU NMPABUILHON MUPAMUIBI,
TeopeMa O TUIoIIaau OOKOBOM MOBEPXHOCTH YCECUEHHOM MUPaAMUIbI.

89.00bEM TupaMu/ibl, TPU3MBbI



90.Cpennee apudmMernueckoe, MeauaHa, HauOoOJbIlIee MU HaHWMEHbIIEE
3HAUCHUS, pa3Max, TUCIEPCHs, CTAHIAPTHOE OTKIOHCHHE YHCIOBBIX
HabopoB. [IpuBenure npumepsl

91.CnyyvaitHpie  DKCIIEPUMEHTHI  (OTMBITHI) W CIy4allHbIE  COOBITHA.
DneMeHTapHble cOObITUS (MCXO/IbI). BeposSTHOCTH ClTydyaiiHOrO COOBITHSI.
BeposiTHOCTH COOBITHI B OMNbBITaX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITHSIMHU.

92.0mnepanuy  HaJl COOBITHSIMHU: TIEpecedeHue, OObEAMHEHHUE COOBITHIA,
MIPOTHUBOIIOTIOKHBIE COOBITHSI.

93. lnarpammsl Ditniepa. opmysia CI0KEHUS BEPOSITHOCTEH

94.YcnoBHasi BEpOATHOCTh. YMHOXKEHHUE BeposiTHocTed. dDopmyna moHoiM
BeposiTHOCTU. He3aBucuMble cCOOBITHS

95.KomOunaropHoe mnpaBuiio yMHOxeHHs. llepectraHoBku u ¢akTopHual.
YHucio coueranui.

96.Tpeyronbuuk [ackana. @opmyna Ounoma HeroToHa

O7.bunapHbIi  coydalHBIM OMBIT (WCHBITAHWE), YyCHEX W HEyJada.
He3zaBucumbie nucnbitanus. Cepus HE3aBUCUMBIX UCIIBITAHUH 10 TIEPBOTO
ycnexa. Cepust HE3aBUCUMBIX HCTIbITaHUN bepHyu.

98.Cnyuaiinas BenuuuHa. Pacmpenenenune BeposiTHocTed. Jlmarpamma
pacopeaenenus. CyMMa 1 NpOU3BEACHUE CITyYalHbIX BEIMYUH. [[pumMepsl
pacrnpeieNieH!id, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHUAIIBHOE

Cemectp

41 CreneHb ¢ palMoHaJIbHBIM TMoOKa3areyneM. (CBOICTBa CTEIEHH.
[IpuBenute npuMepsl.

42 TlpocTteiimme okazaTtelbHbIE ypaBHEHUS U HepaBeHCTBa. [IpuBeaute
IPUMEDBI.

43 TlokazarenvHass ¢yHkuus, e€ cBoiictBa u rpaduk. [IpuBemute
IPUMEPHI

44 Jlorapudpm uwncna. JlecATuuHbBIE W HATypalbHbIE JIOrapU(pMBI.
[IpuBenure npuMepsl.

45 Cpoiicta gorapudmos. [IpuBeauTe npumMepsl.

46 Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBa. [IpuBenuTe npumepsl.

47 Jlorapudpmuueckast ¢yHkiusi, e€ cBoiictBa U rpaduk. [IpuBenurte
PUMEDBI.

48 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduku. [TpuBeaure
PUMEDBI.

49 TpuronoMmeTrpuueckrue HepaBeHCTBa. [IpuBennTe mpuMepsl.

50 HenpepeiBable  (pyHKuuu. Meron HMHTEpBajIoOB Al pEIICHUS
HEPaBEHCTB.



51 IlpousBognas Qynkiuu. ['eomeTpudeckuii u QPU3NUECKUNA CMBICTT
pou3BoHOU. [IpuBenuTe npumepsl.

52 [IpousBoaubie dneMeHTapHbIX (QyHkumid. [IpousBomHas CyMMBI,
npou3BeieHus1, yacTHoro pynkuuid. [IpuBenure mpumepsl.

53 [Ipumenenne TPOU3BOAHOW K  HCCIEAOBaHMIO (YHKUMNA Ha
MOHOTOHHOCTH M 3KCTpeMyMbl. [IpuBeaunTe mpumepsl.

54 Haxoxaenue HauOONbIIEro M HaWMMEHBLIETO 3HaueHUs (YHKIUU Ha
otpeske. [IpuBenurte mpumepsl.

55 [IpuMeHeHue MPoU3BOAHON JJIs1 HAXOXKACHHUS HAMTYUIIETO PEIICHUs B
NPUKIAJAHBIX 3aja4ax, JJig ONpeleJeHUsT CKOPOCTH Ipoliecca,
3ajaHHoro popmyioit wiu rpapukom. [IpuBeaure npumepsl.

56 ITepBoobOpasnas. Tabnuia neppoodpazHbix. [IpuBeante npumMepsl.

57 UnTerpan, reoMeTpUYeCKUd U (PU3NYECKUIl CMBICI HHTErpaa.
[IpuBenuTe NpUMEPBHL.

58 Beruucnenne wHTEerpama 1o ¢gopmyne  Hprotona—JleiiOHuma.
[IpuBenuTe NpUMEPBHL.

59 Chepa m mrap: 1eHTp, paguyc, TUaMETp; IUIOMIAJb TMOBEPXHOCTH
cdepsl. Bzanmuoe pacnonoskenue chepbl U TIOCKOCTH; KacaTeabHas
IUTOCKOCTH K cdepe; tiomianb chepsl. [IpuBenute mpumepsl.

60 Uzobpaxenune cdeprr, mapa Ha MmIockoctd. CedeHust miapa.
[IpuBenute npuMepsl.

61 LHummaapudeckas MOBEPXHOCTh, OO0pa3ylolue IUIMHIAPHICCKOM
NOBEPXHOCTH, OCh LMJIMHApPUYECKOW moBepxHOCTH. Llumunap:
OCHOBaHMsI U OOKOBasi MOBEPXHOCTh, 00pa3yroliasi U OCh; TUIOMIAh
OOKOBOI 1 TIOJIHOM TToBepXHOCTH. [IpuBenuTe mpuMepsI.

62 N3o0paxeHne IMWIMHIpPA Ha TIUIOCKOCTH. Pa3BépTka MHIMHIpA.
Ceuenus WIMHIPA (TMIIOCKOCTHIO, napayienbHOMI 170071
NEPIICHINKYIAPHON ocH nuianHapa). [IpuBeanTe mpuMepsi.

63 Konndeckasi mOBEpXHOCTh, 00Opa3yrolue KOHMYECKON MOBEPXHOCTH,
OCh M BEpUIMHA KOHHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHuE U
BepiIrHa, o0Opas3yromas M OCh; IUIOMaAbh, KAaKO€ TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €r0 3JEMEHTHI, KaK MOJIYYUTh KOHYC
nyTéM BpalleHHUs TMPSMOYTOJBLHOTO TpeyroibHuka.  [IpuBeauTte
IPUMEPBHI.

64 [lmomans OOKOBOM W TIONHOM TMOBEPXHOCTU. Y CEUYEHHBIA KOHYC:
oOpa3yoIliyue ¥ BBICOTa; OCHOBaHHMA W OOKOBas MOBEPXHOCTb.
[IpuBenure npuMepsI.

65 N3o0paxeHnne KoHyca Ha IMIIOCKOCTH. Pa3Béprka koHyca. CedeHus
KOHyca (TUIOCKOCTBIO, IMapajyieIbHOM OCHOBAaHHUIO, M IUIOCKOCTBIO,
IIpOXOoAs1Ier yepes BeplunHy. [IpusBenure npumepsl.

66 KomOuHauust Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKOJIO cepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WIIA B
Teno BpaueHus. [IpuBeauTe npumepsl.



> wbp e

67 Ilouatue 06 oO6bEme. OcHOBHbIE CBOMCTBA 00BEMOB Ten. OOBEM
muInHApa, kKoHyca. O0béM mapa u miomans chepsl. [IpuBegute
TIPUMEDHI.

68 [TogoOHbIe Tema B mpocTpaHcTBe. COOTHOMIECHUS MEKIY TUIONIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOTOOHBIX TEIT

69 BekTop Ha miuockocTd U B HpocTpaHcTBe. ClOXKEHHE W BBIYUTAHUE
BEKTOPOB. YMHOKEHUE BEKTOPA Ha YKCIIO.

70 Pa3znosxeHue BEKTOpa Mo TPEM HEKOMILUIaHAPHBIM BekTopaM. [IpaBuio
napayenenunena. [Ipusenure npumepsl.

71 IlpssmoyronbpHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel
BekTOpa.  Yroia wMmexay Bektopamu. CKaJsipHOE MPOU3BEICHUE
BEKTOpPOB. BpIuncieHne yrioB MEXIy MNPSIMBIMA U TUIOCKOCTSIMHU.
[IpuBeauTe MpuMepsI.

72 IlpuMepsl MPUMEHEHHSI MAaTEMaTHISCKOTO OXKHIaHMs (CTpaxoBaHHE,
jotepesi). MareMaTH4ecKoe OXKUJAHUE CYMMBI CIyYallHBIX BEIUYMH.
MaremaTudyeckoe OXHAAHUE TE€OMETPUUECKOTO W OMHOMHUAIBHOIO
pacnipenenennid. [IpuBeaure npuMepsl.

73 Iucniepcus ¥ CTaHIAPTHOE OTKIIOHEHUE. J[McTiepcuy reoMeTpruIecKoro
1 OMHOMUAJILHOTO pacnpeneneHus. [I[puBeauTe mpuMepsI.

74 3akoH OonpmIMX 4Kcel. BBIOOPOYHBI METOJ HCCIEIOBaHUM.
[IpuBenute npuMepsl.

75 IlpuMepsl HEMPEPBHIBHBIX CIy4YaWHbIX BeJUYMH. DYHKIMS TIOTHOCTU
pacnpeneneHus. PaBHOMEpHOE paclpelesieHHe W €ro CBOWCTBA.
[IpuBenute npuMepsl.

76 IlpencraBiaeHue JaHHBIX C TIOMOIIBIO TaOJIUIl W JUarpamm,
onucarenbHas cratuctuka. [IpuBeaure npumMepsi.

77 OnpITBl  C  PaBHOBO3MOXKHBIMH ~ BJIEMEHTAPHBIMU  COOBITHSIMU,
BBIYUCJICHUE BEPOSTHOCTEH COOBITUH C TpUMEHEHHEM (GopMys U
rpaduueckux METOAOB (KOOpJMHATHAs TMpsmMas, AEpeBO, AUarpaMmma
Diinepa). [IpuBenure npumepsl.

78 Cny4aiiHble BEIMUYMHBI U pacIipeieieHusl, MaTeMaTHYECKOe 0KUIaHuE
Ciy4anHou BenuuuH. [IpuBenure npuMepsl.

IIpumepHbIe 3a1aHuA:

1 cemecTp

x~ %9x~1

HaiinuTe 3Ha4eHHE BBIpAXKEHUS ——— TIpU X = 4.
X

Vrpoctuts Bbipaxenne V81 + /50 — V16 —+/8.
Haiinute kopenp ypaBHeHuss V52 — 6x = 4

Berauciure: a) §/(-7)° 6) 4/256 _23/_%

Pemmre ypaBaenue: a)Vx+2 =3
Typau crost 1700 py6. Cxonpko OyayT cTOSATH Ty(iIH, €CIM y BaC CKHUJIKA
1o Kapte kiauenta 25 %?



7. B dupme «Pomuuk» croumocTh (B pyOJIsSiX) KOJOAIA U3 KEIe300€TOHHBIX
KoJjer paccuutbiBaetcs 1mo Gopmyie C =9000 + 4200 n, Tae n — 9UCI0 KOJIEI,
YCTaHOBJICHHBIX MpHU KomaHuM Kojoaua. I[loaw3ysice 3Toil  (popmymnoit
paccuuTaiiTe CTOMMOCTh KOJIoAIA U3 5 konell. OTBET yKaxuTe B pyOIsix.

8. JlokasaTh TOKIecTBO: Sin’t (1+ ctg 2t) —cos?t =sin’t

2 cemecTp

Yacts A

1. Haiinute 3Haue€HHE BBIPAKECHUS QV2+9.9-7-V2

1

1 1
164-813

2. Haiinure 3HaUYeHNE BBIPAKCHHSI —.
3753 '

1\~ 3tx
Pemnre ypaBHeHUE (E) = 3.

Pemmmre ypaBaenue log,(5 + x) = log,(5x — 3).

Pemmte HepaBeHcTBO logs(2x — 5) > 2. M

o 18 sin 53°-cos 53° s
HaI/I,ZIHTC 3HAYCHUC BBIPAKCHHUA . o

o o bk w

sin 106°
V3

. X
Peumnre ypaBHeHuE sinz = —.

~

3
1+ (ctgx)?
9. B ciyvaitHOM 3KcniepuMeHTe OpOCaroT JABE HTpaibHbIe KocTh. HalimuTe

8. Ynpoctuts BhIpaxkenue 3(cos «)? + - 22,4

BEPOSITHOCTH TOTO, YTO B CYMME€ BBITIAJIET 3 O04uKa. Pe3ynbpTar okpyriaure 1o
COTBIX.

10.Haitnute 60k0BOE pedpO MPaBUIHHON YETHIPEXYTOIBHON MTPU3MBI, €CIIH
CTOpOHA €€ OCHOBaHMs paBHa 20, a miom@aasr NOBEpXHOCTH paBHa 1760.

Yacte B

11 HaiinuTe KOpeHb ypaBHEHHS WIM NPOU3BEICHHE KOPHEN YpaBHEHUS, €CIU

UX HECKOIBKO: V2x2 — 7x+ 5+ x = 1.

12Haitnute mionaas MOJTHOW MOBEPXHOCTU MPABUIILHOM TPEYToJIbHOM

THPaMHUJIbL, €CIIM CTOPOHA 8 OCHOBAHMS paBHa \/3, a ABYTPAHHBIH YTl IPH
OCHOBaHUU paBeH 60°.

3.2 IIpouenypa nmpoBeaeHHs IK3aMeHa:
DK3aMeH MpoBOJAUTCS MUCbMEHHO 1o BapuanTam ([Ipunoxkenue A). Kaxaprit
CTYJEHT IOJIy4aeT 3a/laHie, KOTOPOE OH JIOJKEH BBIIIOJIHUTH CAMOCTOSITENBHO.
3amanne MPOMEKYTOUHON aTTECTAIIUU BKIIIOUAET B ce0s



-IIPOBEPKY yMEHUM, I Yero HEOoOXOAMMO BBITIOJIHUTh MPAKTUYECKUE
3a/1aHuS.

Pa3pemiaeTcst moiab30BaThCs KAIbKYISITOPOM.

Bpewms BeimonHenus 3aganus: 120 munyT (2 yaca)

3.3 Mertoanyeckne peKOMEHIAIUM 10 MOATOTOBKE U NMPOBEIEHUIO
NMPOMEKYTOYHOI aTTecTauuu 1o yueonomy npeamery YII.04 Marematuka
[Tpu MoAroTOBKE K MPOMEKYTOUHOM aTTeCTalluy (9K3aMEHY) IIOBTOPUTE

y4eOHBII MaTepual 1o Bopocam Jyisl MOAroToBKU. [loBTOpUTE TEpMUHBL,
onpenaeneHus. OOpaTuTe BHUMaHUE HAa B3aUMOCBS3b TEOPETUUECKOTO MaTepuaia u
IIPaKTUYECKUX 3aJJaHUI, KOTOPBIE BBIIOJIHAINCH BO BPEMSI IPAKTUYECKUX 3aHATHH.
BcenomuauTe (1o 3anucsm B T€Tpajin) MOCIEI0BATEIbHOCTh PEIICHUS 3a]1a4,
BBIIIOJTHUTE IIPUMEPHBIE 3a1aHMUS.

[Ipn mpoBeaeHMM NPOMEKYTOYHOM arrecTauMyd Bbl mosyuyuTe 3amaHue B
nMcbMEeHHOM BUJie. [Ipexae uem npucTynuTh K paboTe, MOANMUIINTE JTUCThI, YKa3aB
CBOIO (DaMHIINIO, HHULIMAJIBI 1 HOMEP TPYMIIbL.

[TonyuyuB 3aganue, MPOYUTANTE €r0 MOJIHOCTHIO, YOEAUTECH, UTO COAEPIKaHUE
3a1aHuM NOHATHO. 1Ipy HanmM4YMKM BONPOCOB, 3aalUTe NX IPENOIABATEIO.

[IpounTaiiTe BHUMATENbHO (POPMYIUPOBKY 3ajJaHusl. BelmonaHuTe ero.
[IpoBeppre. OdopmisiiiTe 3anucu  akKypaTtHo, ©0e3 wucnpasieHuid. [lpu
HEOOXOMMOCTH TOJIb3yHTECh YEPHOBUKOM.

B memax OSKOHOMHMM BpPEMEHHM MOXHO IIPOIYCKAaTh 3aJaHusi, KOTOpPBIE
BBI3bIBAIOT TPYIHOCTH U BEPHYTHCS K HUM B KOHIIE BBIIIOJIHEHUS paOOTHI.

[lepen cnaveit paGoOTHI MTOJIHOCTHIO MIPOBEPHTE €E.

3.4 Kpurepum olleHKH IO pe3yJbTaTaM 0CBOEHHsI YUeOHOT0 MpeaMeTa
VI1.04 MaTtemaTuka
1 cemecTp
3a BBINOJIHEHUE KaXK]IOT0 3aJaHusl YUCHUK MOJydaeT ONpeeIEHHOE YUCIIO0

OaJJTOB: KaXKJI0€ 3aJlaHie OLleHUBaeTcsa B 1 Oasur.

Tabnuia mepeBoia TECTOBBIX 0AJIJIOB B MIKOJBHBIC OTMETKH.

TecToBbIli Oast OtmeTka
0-4 HEYJIOBJICTBOPUTEILHO
5-6 YJOBJIETBOPUTEIHHO
7 XOPOIIIO
8 OTJIMYHO
2 cemecTp

Pabora cocrout u3 nByx yacreid. [lepsas yacts cogepxut 10. K kaxxmomy
3aganuio 1-10 TpedyeTcs naTh Kpatkuid oTBeT. 3afanus 11, 12 BeIMOJHSIOTCS Ha
OTIICJILHOM JIUCTEe M YYEHUK 3alHUCBIBACT MOAPOOHOE, 000CHOBAHHOE PEIIICHHUE.



3a BBIMOJTHEHUE KAXKAO0T0 3aaHUS YUYESHUK IMOIy4YaeT ONMPEACICHHOS YUCIIO
oayutoB: 3aganusa 1 — 10 onenuBarorcd B 1 6ani, 11 — 2 6anna, 12 — 3 Gamna.

Tabnuira mepeBoaa TECTOBBIX 0AJUIOB B MIKOJILHBIE OTMETKH.

TecToBbIf OasI OtmeTka
0-4 HEYJIOBJICTBOPUTEIHHO
5-8 YIAOBJICTBOPUTEIHHO
9-10 XOPOIIIO
11-12 OTJIMYHO

Ha YCMOTPCHUC IIPpCIIOAaBaATCIII HMCCTCA BO3MOJKHOCTD IIOJIYYHUTH OLICHKY IIO
pe3ylibTaTaM TCKYILCTO KOHTPOJIA, oe3 H€O6XOI[I/IMOCTI/I IIpOXOaUTb
IMPOMCIKYTOYHYIO aTTCCTAIIUIO.



4 OCOBEHHOCTH TEKYIIET'O KOHTPOJIA n
MPOMEXYTOUYHOM ATTECTAIIMM JJIsI WHBAJIMJIOB W JIUII C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMMU 3IOPOBbS

B xome Texymiero KOHTPOJsI OCYIIECTBIISICTCS WHIAMBUAyaTbHOE OOIICHHUE
npenoaasarelns ¢ odydaromuMmcs. [Ipu Hamuauu TpyAHOCTEH U (WIIM) OMMUOOK y
oOydaromerocsi TMpemnojaBaTelb B XOA€ TEKYIIEro KOHTPOJsA IyonupyeT
OOBSICHEHHE HOBOTO MaTepuajsa ¢ y4eTOM OCOOCHHOCTEH  BOCIPHSITHS
00y4aroIUMCs COJICpKAHUS MaTepuaa MPakTHKH.

[Ipy mpoBeneHUU TEKYIIETO KOHTPOJS M TPOMEKYTOYHOM aTTecTaluu
obecrnieunBaeTcsi COOMIOICHUE CIEAYIONIMX TPeOOBaHMIA:

- s oO0ydaroluxcs W3 4Yucia JUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbsI TEKYIIUNA KOHTPOJIb U TPOMEKYTOUHAS aTTECTAIUS IIPOBOJAUTCS C yUETOM
0COOEHHOCTEN MCUXO(pU3NIECKOTO PA3BUTHSA, UHIMBUIYATBHBIX BO3ZMOXXHOCTEH U
COCTOSIHUA 3/IOPOBbSl Takux oOydamommxca (fgajee - UHIAMBUIYaJIbHbBIE
O0COOEHHOCTH).

- TIPOBEJICHUE MEPONPHUATHUH MO TEKYIIEeMY KOHTPOJIO U MPOMEKYTOUHON
aTTeCTallMy JJisi JIMI] C OrPAHMYCHHBIMU BO3MOXHOCTSIMH 37I0POBbS B OJHOM
ayJIUTOPUA COBMECTHO C OOyYaloUMMHUCSA, HE HWMEIOIIMMH OrPAHHUYEHHBIX
BO3MOXKHOCTEH 3I0pOBbS, JOMYCKAeTCs, €CIM 3TO HE CO3[aeT TPYTHOCTEH IS
oOyyJarommxcs;

- TPUCYTCTBHE B ayJIMTOPUU ACCUCTEHTA, OKa3bIBAIOIIETO OOYYArOIIMMCS
HEOOXOJMMYI0 TEXHHYECKYIO TIOMOIIb C YyYeTOM UX HWHIWBHIYaTbHBIX
ocoOeHHOCTeH (3aHATh paboyee MecTo, MOHATh U 0(OPMUTH 3aJaHKHE, OOLIATHCS C
npenojaBatesieM); IPea0CTaBICHUE 00yUaroIIUMCS IPU HEOOXOIUMOCTU YCIIYTH C
UCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKJIIOUas oOecredeHre I0nycka Ha
O0BEKT CypIIONIEpEeBOIUMKA, THU(IOMEPEBOAUNKA (B OPTaHU3AIUU JIOJDKEH OBIThH
TaKOW CIEHUAIUCT B IITAaTe (€CIu 3TO BOCTpeOOBaHHAS yCIyra) WA JOTOBOP C
OpraHu3alUsIMH CUCTEMBI COIMATILHOM 3aIIUTHI MO IPEIOCTABICHUIO TAKUX YCIIYT B
cily4ae HEOOXOJIMMOCTH);

- MpeAocTaBieHHE OOydYarolMMCs IpaBa BbIOOpA MOCIEI0BATEIBHOCTH
BHITIOJIHCHUS 3a/JlaHWsl W yBEJIMYCHHE BPEMEHU BBITIOJIHCHUS 3aaaHusi (I10
COTJIACOBAHUIO C TMPETNOJaBaTeIeM); MO KelaHHWI0 00ydYaroIIerocs yCTHBIM OTBET
IpU KOHTPOJIC 3HAHUI MOXKET MPOBOJIUTHCS B MUCHMEHHOM (hopMe WU Ha00O0pOoT,
MTMCEMCHHBIN OTBET 3aMCHEH YCTHBIM.



PazpaboTunku: '
BI'TY npenogasateab BKK %4/ Pwi6una C.J1.

PykoBoauTens 00pa3oBaTebHOM p/ rpaMMBbI

aes CUIK

(Odhorcocme) //ﬁﬁom)cb) (®.1.0)



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXJIAIO
JupekTop cTpouTesbHo-

MOJIMTEXHUIECKOT'O KOJUIEI KA
H.A. Jonmona

« r.»

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 1
no YII 04. MaremaTuka

1. Haiinute 3HaUCHHE BBIPAKCHUS:

e [ .
a) 3‘[:+ B ga:oar mpna=0,

2. Haiigure Sin a, eciin COSa=-0,6u§ <a<m

3. Beruucnwure: 2Sin/5°-cosis”.
4. Pemurte ypaBHEHUE:
INT R =v6x
0) 2sin X - 1 = 0. YkaxwuTte HauOOJBIINN OTPULIATSIILHBIA KOPEHb

B Irpaaycax
5. Pemnre HEpaBEeHCTBO:

x+1)(x—4
g) B8 o
X<+ x—6
6. [TocTpoiiTe ceueHue MmMIOCKOCThIO, Tpoxosiiee yepe3 Touku M, N, L
B N C
Al
M e ;__B ______________ C
A L D

7. Haiigute auaroHalib MPAMOYTOJIBHOTO TapajuleenuIeia, €Ciau €ro
M3MEpPEHHs paBHbL: O; 3v2; /6



8. M3 1000 coOpaHHBIX Ha 3aBOJE TEJIEBU30POB 5 IMITYK OpakOBaHHBIX. DKCIEPT
MpoBepsieT OJWH Hayraj BbIOpaHHBIM TeneBu3op u3 d3toi 1000. Haiigure

BEPOSITHOCTh TOTO, YTO IPOBEPAEMBIN TEIEBU30P OKAXKETCS OpaKOBaHHBIM.

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCAaHU METOAUYCCKOro COBETA, IIPOTOKOJ Ne ot « r.»



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXIAIO
JIpeKTop CTPOUTEIIBHO-
MOJIMTEXHUIECKOT'O KOJUIEI KA

H.A. Jonmona

« r.»

3K3AMEHAHI/IOHHI)II7I BUJIET Ne 2
no YII 04. MaremaTuka

1. Haitnute 3HaueHHUe BBIPAKCHMUS:

3|8

3" |—— 1 8
27 v 0,25 = = 1

a) + ; 60)14a7 : 2a7 mpua=-
2,5 2,5 3

2. Haitnure coS a, ecnmu Sin a = 0,8 u % <a<m

3. Bwrumciure: c0s%2 15°-sin? 15°

4. Pemute ypaBHEHHE:

2)Vx2 — 6 =+/-5x.

0) 2sin x + 1 = 0. Ykaxxute OIMDKalIINi K HYJIF0 KOPEHb B Tpajgycax

5. Pemure HEpaBEeHCTBO:

x2+ 2x-3

6) (x—7)(x+5)

6. [TocTpoiiTe ceueHue MmIOCKOCThIO, Ipoxosiiee uepe3 Touku M, N, P

7. Haiinute nuaroHangp NpSAMOYTOJBHOIO MapasulesieluIlea, €Clu €ro
WU3MEPEHUs] PaBHbL: 2 | 3J3; 5



8. B ypHe 9 kpacHbIX, 6 )XENTHIX U 5 3eNEHBIX MIapoB. M3 ypHBI Hayraj I0CTalOT

OJIMH I1ap. KaxkoBa BCPOATHOCTDL TOI'O, YTO 3TOT IIAP OKAKCTCA KEATHIM?

IIpenonasarens

PaCCMOTpeHO Ha 3aCCAaHU METOAUYCCKOro COBETA, IIPOTOKOJ Ne ot « r.»



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXIAIO

JIpeKTop CTPOUTEIIBHO-
MOJIUTEXHUUECKOT0 KOJIICKA

H.A. Jonmona

« » T.

3K3AMEHAIIMOHHBIN BUJIET Ne 3
no YII 04. MaremaTuka
1. Haitnute 3Haue€HHE BBIPAKECHUS:
1

1 5
a) V125 - 52-3/216 ; 6) 0,9as : 3a3 mpua=16

3T

. . 4
2. Haiignte SIn a, ecin COS a = o u < a < 2m

3. Berumciure: C0S2 75°-sin2 75°

4. PemnTe ypaBHEHHE:

2)V3—2x =6+x

: V3 . .
0) Sin 4x = > VYKaXuTe HaMMEHBIIUHN NTOJIOKUTEIBHBIA KOPEHb
B Ipajycax.
5.PemuTe HEpaBEHCTBO:

2
6) (x+1)(x+3)

<0
X+4

6. [TocTpoiiTe ceueHue MIOCKOCThIO, Tpoxosiiee yepe3 Touku M, N, P

@ By C1

AL »
—
i P
Mt /'LB"--—--- C
A D

7. Haiiaure nuaroHaib MpAMOYTOJBHOTO Tapaulesenunena, eClid €ro
M3MEpPEHUsa paBHBL 3, 24/5; N7 .



8. Ilersa, Buka, Kats, Urops, AHTOH, [Tonuna 6pocunu xkpebuit — KoMy HauMHATh

urpy. Haiiaure BeposiTHOCTh TOTO, YTO HAYUHATh UTPY JOKEH OyIeT MallbUyuK.

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCAaHUN METOAUYCCKOro COBETA, ITPOTOKOJ Ne ot « » T.



MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA30OBAHUS POCCUICKOI
®EJIEPALTNH

®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE
OBPA30OBATEJIbHOE VUPEX/EHUE
BBICILIET'O OBPA3OBAHU S
«BOPOHEXXCKUM T'OCYJAPCTBEHHbBIN TEXHUYECKINI YHUBEPCUTET»
(®I'BOY BO «BI'TVY», BI'TY)

YTBEPXJIAIO
JupekTop cTpouTeabHo-

MOJIMTEXHUIECKOT'O KOJUIEI KA
H.A. Jonmona

« r.»

3K3AMEHAHI/IOHHI)II71 BUJIET Ne 4
mo YII 04. MaremaTuka

1. HalinnTe 3HaueHNE BBIPAYKCHUS:
p
a) 4*°—(y9)™* +(5/4)*° 0,8

6) 4/(-11)";3/25-135;\/4 -7 -4+ 7;

2. Haiiaure tg a, eciu Sina = 0,8 u % <a<m
3. Beriuncaure, moas3ysack GOpMyIaMu IPUBEICHUS:

25in870° + /12 cos 570° — tg260°.
4. Pemute ypaBHEHHE:

2) N5+/x-1=3
0) 2sin x + 1 = 0. Ykaxxute OIMKalIInil K HYJII0 KOPEHb B Tpajaycax
5. Pemmre HEPABEHCTBO:

x2+ 2x-3
8) e <0

6. [TocTpoiiTe ceueHue MmIOCKOCThIO, Ipoxosiiee uepe3 Touku M, N, P

7. B npamoyronsaoMm napamtenenunene ABCDA B C1D| ussecTHO,
yro DD =1 CD =2 AD =2. Hajinute nnuny auaronanu CAj,



8. B rpynne TypuctoB 8 uenoBek. C MOMOIBIO KpeOUsi OHM BbIOMpPArOT
LIECTEPBIX YEJIOBEK, KOTOPBIE TOJDKHBI MATH B CEJIO B MAra3uH 3a IPOLyKTaMHU.
KakoBa BEpOSITHOCTB TOTO, 4TO TypPHUCT /l., BXOAAIINN B COCTaB IPYIIIbI, TOUAET B

Mmarasus?

[IpenonaBarens

PaCCMOTpCHO Ha 3aCCaHHUH MCTOAUYCCKOI'O COBETA, IIPOTOKOJI Ne 0T« » T.



