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OuenouHble MaTepuaisl o yueonomy npeamety YI1.04 MatemaTuka
pa3paboTaHbl HA OCHOBE:

- (enepalIbHOTO TOCYAApCTBEHHOTO OOpa30BaTEILHOTO CTaHIApTa
cpemHero o0miero o0pa3oBaHMsl, YTBEPKIACHHOTO PHKa3oM MUHOOpHAYKH
Poccum ot 17.05.2012r. Ne 413 ¢ u3MeHEHUSIMU, BHECEHHBIMHA MpPUKA3aMH
MunucrepcTBa npocsemenus Poccuiickon ®enepannu ot 12 aBrycra 2022r.
Ne732 u ot 27 nexabps 2023r. Nel028;

- (enepanpHOIl 00pa3oBaTENbHOW MPOrPAMMBI CPEIHETO OOIIETO
o0pa3zoBaHusl, YTBEPXKICHHOM NpHKa3oM MMHHCTEpCTBA MPOCBEIICHUS
Poccutickoit @enepanuu ot 18 mas 2023r. Ne371;

- (peepanabHOTO TOCYNIAPCTBEHHOT'O 00PA30BaTEILHOIO CTAHIAPTA 110
CIEIUAIBHOCTH cpeiHero mpodeccuonanbHoro oopazoanus 08.02.13 MonTax u
AKCIUTyaTalysl BHYTPEHHUX CAHTEXHUYECKUX YCTPONCTB, KOHAUIIMOHUPOBAHUS
BO3/IyXa U BEHTWISIUU, YTBEPKACHHOTO MprkazoM MuHoOpHayku Poccuu ot
12.12.2022 Ne1094

Opranuzanusi-pazpadotunk: BI'TY

Pazpabotuuku:

Pri6una Cetnana JleonnnoBHa, npemnogaBaresb BKK
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1 MACTIOPT KOMILIEKTA OLIEHOUYHOM TOKYMEHTALIUU

1.1 OmueHoyHble CpeaCTBA NPeIHA3HAYEHBI [JI1 OLIEHKU pPE3yJIbTATOB
ocBoeHust yueoHoro npeamera YI1.04 MatemaTuka.

dopMoil TTPOMEKYTOUHOW aTTecTaluu 1Mo ydeOHomy npeametry YII.04
MaremaTnka SBISIETCS 5K3aMEH C BBICTABJICHUEM OTMETKHM II0 CHCTEME
«HEYJOBJIETBOPUTEIHHO/YIOBIETBOPUTEIHLHO/XOPOIIO/OTIUYHO.

1.2 OueHo4HbIe MaTEePHAJIbLI Pa3pad0TAHbI HA OCHOBAHUMN:
— oOpa3oBaTenbHOM mporpaMmebl 1o crienranbHOCTH 08.02.13 MoHTax u
AKCIUTyaTalusl BHYyTPEHHUX CAHTEXHUYECKUX YCTPOUCTB, KOHIUIMOHUPOBAHUSA
BO3/1yXa U BEHTWISILUY;

— paboueit mporpammel yueOHoro npeameta YI1.04 MaremaTuka.

1.3 Heau n3yvyenus: yueonoro npeamera YI1.04 MaremaTuka

- (QopMupoBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX TMOHSATHH (4YHUCIIO,
BEIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (QYHKIHs),
00€eCIleYnBaOIINX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO
o0Opa3oBaHUs 00YYaIOIIUXCS;

- TOJBEACHHE 00YYAIOIIUXCS Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKHA U OKPY’KaIOUIErO0 MHPA, OHMMAaHUE MATEMAaTUKU KaK
4acTu 00IIeH KyIbTYphl YEJIOBEUECTRA;

- pa3BUTHE MHTEUICKTyaJdbHBIX M  TBOPYECKHX CHOCOOHOCTEH
oOy4aromumxcsi, TMO3HABAaTEIBHON AKTUBHOCTU, MCCIIECAOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUSI, UHTEPECa K U3YUEHUIO MaTeMaTHKH;

- dbopmupoBaHue (PYHKIIMOHAIBHOM MaTEMaTHYECKONW TI'PaMOTHOCTH:
YMEHHSI pacClo3HaBaTh MATEMaTUYECKHE aCMHEKThl B PEAIbHBIX KU3HEHHBIX
CUTyallUsIX W TPU HU3YYEHUU JAPYTHUX YYEeOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, (HOpMyIMpOBaTh UX HA SI3bIKE MAaTEMAaTUKU U
CO3/1aBaTh MAaTEMATHYECKUE MOJIEIU, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUU
anmnapar JJisl pelIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, UHTEPIPETUPOBATH U
OLICHUBATh MOJIYYEHHBIE PE3YIbTATHI;

- (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KYJIbTYPbI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (hopmupoBaHUE PeACTaBICHNS 0 MHOTOIPaHHUKAX U TeaxX BpallleHUs KaK
0 BaXHEUIIUX MAaTEeMaTHYECKUX MOJIEIISAX, MO3BOJISIONIUX OMHUCHIBATh U U3y4daTh
pa3HbIC SIBICHUS OKPYKAIOLIETO MUPA;

dbopmMupoBaHrUE YMEHUS paclio3HaBaTh Ha YepTekKaxX, MOJICISAX U B pealbHOM
MHUpE MHOTOTPAHHHKH U TeJia BpalleHuUs;

- OBJIQJICHUE METOJIaMH PEIICHUS 3a/Ja4 Ha MOCTPOCHUS Ha M300PAKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSITHUSMHU O
MHOTOTPAHHHMKAX U TeJaX BPAllleHUs! U UX OCHOBHBIMU CBOMCTBAaMU;

- OBJAQJCHUE AQITOPUTMAMU PEIICHHS OCHOBHBIX THUIIOB  3ajad,
dbopMupoBaHE yMEHUS MPOBOJIUTH HECJOXKHBIE JOKa3aTeIbHBIC PACCYKICHUS B
XOJ€ PEMICHHS CTEPEOMETPUYECKUX 3a/1a4 U 3a]1a4 C MPAKTUYECKUM COAEPKAHUEM;



- Pa3BUTHUC MHTCIUICKTYAJIbHBIX 1 TBOPYCCKHUX CIocoOHoCTEH 06yqa}oumxc;1,
MO3HABATEILHON AKTUBHOCTH, HCCICI0OBATCIbCKHUX YMCHHfI, KPUTUIHOCTHU
MBIITJICHU A,

1.4 Ilnanupyembie pe3yabTaTbl OCBOeHUs1 yueOHOro mpeamera YII1.04

MaremaTtuka
JIMUHOCTHBLIE PE3VJIBTATHI

1) rpak1aHCKOTrO BOCIUTAHUS: CPOPMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIUU
oOydJaromnierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O WJIEHAa POCCUMCKOTO OOIIECTBa,
MPEACTABICHUE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBJICHUH, MPOLEIYyp Tpa)xaaHCKOro oOliecTBa (BbIOOPHI, OMPOCHI U
JIpyroe), yMEHHE B3aMMOJECHCTBOBATh C COIMAJIbHBIMH HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM,;

2) NaTpUOTUYECKOTO BOCIUTAaHUA: CPOPMHUPOBAHHOCTH POCCHUUCKOM
IPXKIAHCKON HUIECHTUYHOCTH, YBAXKEHHS K MPOILUIOMY M HACTOSIIEMY POCCHMCKON
MaTeMaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHMCKUX MAaTEMATUKOB
U POCCHUICKOM MAaTE€MAaTHYECKOM IIKOJIbI, MCIOJIB30BAHUE 3THX AOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUSX, Chepax YKOHOMHUKY;

3) IyXOBHO-HPaBCTBEHHOI'O BOCIHMTAHMS: OCO3HAHUE JYXOBHBIX LIEHHOCTEU
pPOCCHIICKOTO Hapojia, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHUSI, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUU HAYKH U
JEATEIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYNBOIO
Oyny1mero;

4) 5cTeTU4YEeCKOro BOCIIUTAHUS: 3CTETUUYECKOE OTHOLIEHUE K MHUPY, BKIIIOUYast
ACTETUKY MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH,
paccykJIeHU, BOCIPUMMYHBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB
UCKYCCTBA;

5) ¢usnueckoro BocnuTaHus: CHOPMHPOBAHHOCTH YMEHHUSA MPUMEHSTh
MaTeMaTHUYeCKHUe 3HAHUS B MHTEpecax 3J0pOBOro M Oe3omacHoro oOpasza *HU3HH,
OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3JI0POBBIO  (30pOBOE€ IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsipHAs Qu3nUecKas
aKTUBHOCTH), (PU3WYECKOE COBEPIIICHCTBOBAHWE TMPU 3aHATUSIX CIOPTUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;

6) TpyIOBOTO BOCHUTAHUS: TOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH
TPYIOJIIOOUS, MHTEpPEC K PA3IMYHBIM cepaM npodeccHoHaTbHON AesTENbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP OymyIiei
npodeccuu M peaNn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTHh U
CIOCOOHOCTh K MaTeMaTHYeCKOMYy OO0pa30BaHHIO M CcaMo0Opa3oBaHUIO Ha
MNPOTSKEHUHU BCEW JKU3HM, TOTOBHOCTH K AKTUBHOMY YYacTUIO B PEUICHUU
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABIECHHOCTH;



7) DSKOJOTMYECKOTO BOCIUTaHUA: CPOPMUPOBAHHOCTH IKOJIOTMUECKOU
KyJbTYpbl, MOHUMAHUE BIHUSIHUSA COLHUAIBHO-D)KOHOMHYECKMX IPOLIECCOB Ha
COCTOSIHHE MPHUPOJHON U COIMAIBLHOM Cpellbl, OCO3HAHKE TTI00aIBHOIO XapakTepa
HKOJIOTUYECKUX TPOOJIEeM, OpUEHTAIMS HAa MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUU
JUTSL pEIIeHUs 3a/1a4 B 00J1aCTH OKPY>KaIOIIEH Cpelibl, IJIaHUPOBAHKUE MOCTYNIKOB U
OLIEHKH WX BO3MOYHBIX MMOCIEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbI;

8) ILIEHHOCTHM HAy4YHOI0 MO3HAHUS: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
NPAaKTUKH, TMOHUMAaHHE MaTEeMaTHUeCKOM Haykd Kak cdepbl UYeIoBeuecKoin
NEeATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS ILUBHIM3ALMIH,
OBJIAJICHUE SI3bIKOM MAaTE€MAaTUKH U MaTeMaTUYECKOW KYJbTypOH Kak CpEICTBOM
IIO3HAHHS MHpPA, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO M HCCIEN0BATEIBCKYIO

ACATCIBbHOCTb HHINBUAYAJIBHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1oruyeckue 1efcTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MATEMAaTHUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBAThH
OIpEJENICHHS MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKALUY,
OCHOBaHMS i1 OOOOILIEHUS M CpPAaBHEHUS, KPUTEPUH IPOBOJUMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIMPOBaTh U MPEOOPA30BbIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
Y OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

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

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MaTeMaTU4EeCKHUX
YTBEpXKIEHUM (TIpsIMbIE W OT MPOTUBHOTO), BBICTPAMBATH AapryMEHTAIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO peuieHus yuyeOHOW 3ajauu (CpaBHUBATH HECKOJILKO
BApUAHTOB pPEIlEHUs, BEIOUPATh HanboJee NOAXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbcKne 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynupoOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3y, apTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSITENIBHO  (popMynMpoBaTh  000OIIEHHS W BBIBOABI IO
pe3ynbTraTaM  MNpOBEACHHOTO  HAOMIOJNEHWS,  MCCIEAOBaHWS,  OLICHHWBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOLECCA, a TAKKE BBIABUTATH
IIPEATIOJIOAKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c unpopmanueii:

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

BbIOMpaTh MHPOPMALIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUUHbIX BUAOB U (popM
IIPEJCTaBIICHHUS;

CTPYKTYpUpOBaTh MH(OpPMAIIMIO, TPEACTaBIATh €€ B pa3iMuHBIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHUBATh HaJEXKHOCTD uH(popmaun 1o CaMOCTOSITEIILHO
c(OpMYITUPOBAHHBIM KPUTEPHUSAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy pPEUIeHUs 3aJayu,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B X0JIe 0OCYKJEHHs 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXkIaeMOil TeMBl,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATH PE3YJIbTAThI PELICHU 3aa4H, SKCIIEPUMEHTA, UCCIIEA0BaHu,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHMS € Y4YETOM 3a1ay
MPE3eHTAlUU U OCOOEHHOCTEN ay IUTOPHUH.

PeryiasiTuBHbBIC YHUBEpCAJbHbIC YUeOHbIC 1eiiCTBUS

Camoopranusanus:

COCTAaBJISITh IUIaH, AJITOPUTM PEIICHUS 33]1aui, BEIOMpPATh CIOCO0 pelieHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJIEKT:

BJIaJIETh  HaBbIKAMU  IIO3HABATEIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEPLIAEMBIX JAEHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yjbTaTa peleHUs
MaTeMaTHUYECKOHN 3aJ1auM;

MIPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTbH IIPU PELICHUN 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTH HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HallICHHbIX OIIMOOK, BBISBICHHBIX TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE
pe3ynbrata LEId U YCJIOBHUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WIIH
HEJOCTH)KEHUSL PE3YJIbTATOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBmecTHasl 1eATEIBHOCTD:



[IOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYILECTBA KOMAHIHON U MHAUBUIYAJIBHON
paboThl TpU pemIeHWH Yy4eOHBIX 3a4ady, MNPUHUMATh 1Edb COBMECTHOU
JESITENIbHOCTH, TUTAHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIBI pa0OT, TIOTOBAPUBATHCS, 0OCYKIATh MPOLIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYMMOBBIX (opMax paboThl (00CYKAeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJICHCTBHUS.

ITPEIMETHBIE PE3VJIbTATBI

Yucia 1 BIYUCICHHUA:

ONEpUpOBaTh TMOHATHAMHU: PANMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO,
HaTypajibHOE, LIEJIOE YMCII0, OOBIKHOBEHHAs W JAECATHUYHAs JIPpOOb, MPOLIEHTHI,
MCIIOJIb30BaTh IPU3HAKH JEITMMOCTH LIEJIBIX YHCEII, PA3JIOKEHUE YUCIIa HA IIPOCTHIE
MHOYUTEIH JUISl PEIICHUS 3a/1a4;

BBIIIOJIHATh ~ apU(PMETHYECKHE  ONepalud C  PALMOHAIBHBIMH U
JNEHUCTBUTEIbHBIMU YUCIIAMU;

BBINIOJIHATH MPUOIMKEHHBIE BBIUMCIEHUS, UCIIOb3Ys MpaBUjia OKPYIJICHHUS,
JIeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCIICHUN;

OIEpUPOBATh NOHATUAMU: CTENEHB C LENBIM U PAllMOHAIBHBIM ITOKA3aTeIeM,
CTaHJapTHas ¢opma 3anucu JEHCTBUTEIBHOIO 4YHCIAa, KOPEHb HaTypaJIbHOM
CTETIeHHU, UCII0JIb30BATh MOAXOASAILYI0 (POPMY 3aIIUCH ACHCTBUTEIBHBIX YUCEI IS
pELIeHNs NPAKTUYECKUX 3a7a4 U [TPEACTABICHMS IaHHBIX;

ONEpUPOBATh MOHATUIMH: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO YIJIa,
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUY;

OMepUpOBaTh MOHATUAMHU: JOrapu(d™M YuCia, AECITUYHBIE U HATypalbHbIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA:

ONEPUPOBATh MOHATHSAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BBITIOJHATh TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKUE YPABHEHNUS,

BBITIOJIHATh MPEOOpa3OBaHusl LIEJbIX, PAMOHAIBHBIX W HPPAaLMOHATBHBIX
BBIPKEHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB;

IIPUMEHSTh YPABHEHUS U HEPABEHCTBA ISl PEIICHHS] MAaTEMAaTUUECKUX 3aa4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U PeabHOW KU3HH;

MOJICIMPOBaTh pEAJIbHbIE CHUTyallUM Ha s3bIK€ aireOpbl, COCTaBJIAThH
BBIDAKECHMSI, YPAaBHEHMs, HEPAaBEHCTBA 110 YCIOBHIO 3aJadd, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alnapara anreopsl;



OPUMEHATh CBOMCTBA CTENEHM I IpeoOpa3oBaHUs  BbIPAKEHUH,
ONEpUpPOBaTh MOHATHUSIMH: MOKA3aTE€IbHOE YpPaBHEHHWE W HEPABEHCTBO, pEIIaTh
OCHOBHBIE TUIIBI I0KA3aTENbHBIX YPABHEHHI U HEPABEHCTB;

BBITIOJHATH MpeoOpa30oBaHusl BBIPAKEHUH, COACPKAIINUX JIOTapUPMBI,

ONEepUPOBaTh MOHATUSAMU: JIOTapU(PMHUECKOE YPaBHEHHWE U HEPABEHCTBO,
peliaTh OCHOBHBIEC TUIIBI JOTapu(PMUUECKUX YPABHEHU U HEPABEHCTB;

HaXOJUTh PELICHUS] POCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEpUPOBATh MOHATUAMU: CHUCTEMA JMHEWHBIX YpPaBHEHUU U €€ pellIeHUeE,
UCIIOJIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUI JIUIsl pELICHUs TPaKTUUYECKUX 3a/1a4;

HaXOAMUTh PEIICHUSI MPOCTEHIINX CUCTEM M COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB;

MOJICIMPOBaTh pEAJbHbIE CUTyallUM Ha s3bIK€ aiureOpbl, COCTaBIAThH
BBIPQXCHUS, YpaBHEHUS, HEPaBEHCTBA U CHCTEMbI [0 YCIOBHUIO 3ajauH,
UCCJIEI0BATh MIOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

DOYyHKUMU U TPAPUKH:

ONepUpOBaTh MOHATUAMM: (PYHKIUS, CIOCOOBI 3a7aHus (PyHKIHH, 00JaCTh
ONpEJENCHUs] U MHOXKECTBO 3HA4YeHMM (PyHKUuuM, rpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (DYHKIINH;

OTIEpUPOBATH MOHATHAMU: YETHOCTH U HEUETHOCTD (DYHKITUH, HYJIH (QYHKIINH,
INPOMEKYTKA  3HAKOMOCTOSHCTBA, MEpUOANYEcKas (PYHKUUSA, MPOMEKYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HAueHHUs (YHKIUM Ha TPOMEXKYTKE, HCIOJb30BaTh HX IS
uccienoBanus (PYHKIUH, 3aJaHHOUN rpaduKoM;

UCIOJb30BaTh Tpa@uku (yHKUMHA A7 pelIeHHUs YpaBHEHUH; CTPOUTh U
yuTaTh Tpapuku JIUHEHHOW (QYHKIMH, KBaApaTUYHOW (DYHKIIMH, CTETIEHHON
(GYHKIUM C LIETIbIM NTOKa3aTeNeM;

OMepUpOBaTh MOHATUSIMU: TpadUKH IMOKa3aTENbHOU, JIorapupMuieckoil u
TPUTOHOMETPUUECKUX (YyHKUUNA, U300pakaTh UX HA KOOPJAMHATHOW MIIOCKOCTH U
MCITIOJIB30BATh JJIA PEIICHUs] YPABHEHHUI U HEPABEHCTB;

M300pakaTh HA KOOPAMHATHOM MJIOCKOCTU IpaUKU JTUHEHHBIX YpaBHEHUH U
UCIIOJIb30BATh UX VISl PEILICHUSI CUCTEMBbI JINHEWHBIX YPaBHEHU;

UCIIOJIb30BaTh Tpapuku (PYHKUMHA I HUCCIAEAOBAHHUS MPOLIECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYTUX Yy4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauyana maTeMaTH4yeckoro aHajamsa:

ONEepUPOBATh MOHATUAMM: IOCIEIOBATENILHOCTh, apUpMeTHUecKas MU
reoMeTpUYecKasl MPorpeccu; ONepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIas
reoMeTpuyecKas Mmporpeccusi, CyMma OECKOHEYHO YOBIBarOIIed reOMeTpHUYeCcKOMn
IIPOrPECCHH;

3a/1aBaTh TOCJIEIOBATEIBHOCTH PA3JIMYHBIMU CIOCOOAMHU; HCHOJb30BaTh
CBOMCTBA IOCJIEJOBATEILHOCTE U MPOTPECCUM [UIsl pEIIeHUs pEaJIbHbIX 3a]ad
IPUKIIAJHOTO XapaKTepa.

OIEpUPOBATh MOHATUSMU: HENpPEPBbIBHAS (PYHKIMS, IPOU3BOIHAS (QYHKIUH,
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3UUECKUN CMBICI TPOU3BOIHOM IS PELLICHUS



3a]1a4; HAXOAUTh ITPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIINN, BEIYUCISATH IPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YaCTHOTO (DYHKITHIA;

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

UCIOJIB30BaTh MPOM3BOIHYIO JAJS HAXOXJACHHUS HAWIYUIIETO PEUICHHs B
MPUKJIATHBIX, B TOM YHCJE COIMATIbHO-?KOHOMHYECKHX, 33/1a4ax;

OTIepUPOBATh TOHATHUSAMHU: TEepBOOOpa3Hass ¥ HWHTETpad, IOHUMATh
Te€OMETPUUYECKUN U PU3NICCKUI CMBICIT HHTETPAA;

HaXOJHWTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (PDYHKIIMHA, BBHIYUCIATH WUHTETpPal
o ¢hopmyiie Herorona—JleliOHuia;

pemaTth NMPUKIaJHbIC 3aa49i, B TOM YHUCIE COIUATBHO-DKOHOMHUYECKOTO M
bu3nUecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHAJN3a.

MHoxecTBa M JIOTHKA:

OTICpUPOBATh TOHATHUSIMH: MHOXECTBO, OTEpPAllMA HaJ MHOXECTBAMU;
UCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBI amnmapar s OMHCAHHS peabHbBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a7a4 U3 APYTUX yUCOHBIX MTPEIMETOB;

OTEpUpPOBaTh  TOHITHSIMH:  OINpEAeNieHHe,  TeopeMa,  CIENCTBUE,
JI0Ka3aTeIbCTBO.

Crepeomerpus:

OTICpUPOBAThH MOHATHIMH: TOUYKA, TpsIMasi, INTIOCKOCTh; MPUMEHSTh aKCHOMBI
CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPH PEIICHUU TEOMETPUIECKUX 3a71aY;

OTepUPOBAThH MOHATUAMU: NMAPAILIEITHLHOCTD U MEPIIEHAUKYIISIPHOCTD MIPSMBIX
U IJIOCKOCTEM;

KJaccu(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE;

OTIepUpPOBaTh TOHSATUSMU: JIBYTPAHHBIA YTOJ, TPAaHU JIBYTPAHHOTO YIJIa,
peOpo NBYrpaHHOTO YTIJa, JJMHEWHBIM Yroj ABYTPAHHOTO yTja, TpaaycHas mepa
JIBYTPAHHOTO yTJa,;

OTIEpUPOBaTh TOHATUSIMH: MHOTOTPAHHUK, BBIYKIBIA W HEBBITYKIBINA
MHOTOTPAaHHHUK, O3JIEMEHTHl MHOTOTPaHHWKA, TPABWIBHBIA MHOTOTPAHHHK;
pacro3HaBaTh  OCHOBHBIC  BHJBI MHOTOTPAHHHUKOB  (TMpamMuia, IpHU3Ma,
NPSIMOYTOJIbHBIN Tapasijiesienune, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAHHHWKH,  BBIOMpas  OCHOBaHHUS IS
Kkiaccuukanuy  (BBIMTYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, IPABHIbHBIE
MHOTOTPaHHUKH, TIPSIMbIC U HAKJIOHHBIC TIPU3MBbI, TTAPAJIJICIICTIUIIC IbI ),

OTIEpUPOBAThH MOHATUSMHU: CEKYIasi MIIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;
OOBSCHATH MPUHITUIIBI TIOCTPOCHHS CEUCHUI, UCTIONIB3YST METO/T CIIE/IOB;

CTPOUTh CEUEHHUS MHOTOTPAHHHUKOB METOJOM  CII€JIOB, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: B
CBEpXY, COOKY, CHU3Y;

pelIaTh 3a7a4 Ha HaXOXKJIEHUE T€OMETPUIECKIX BEJIMYMH 10 0OpasiaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IABYMsI
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU;



pelaTh 3aJa4y Ha HAX0KJICHUE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOPUTMaM, MPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIy
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB;

BBIYMCIIATh OOBEMBI U TUIONIAJM NOBEPXHOCTEN MHOTOIPAHHHUKOB (ITPU3Ma,
nupamMuaa) C IpuMEHEHUEM (POPMYJL, BBIYUCIATH COOTHOUIEHUS MEKTY TIOLIAASIMU
HOBEPXHOCTEHN, 00bEMaMU NOJIOOHBIX MHOTOTPaHHHUKOB,

ONEpUpPOBATh MOHATHUAMU: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX; IPUMEHATh F€OMETPUUECKUE (PaKThl AJIsl PELICHUs CTEPEOMETPUUECKUX
3aJ1a4, MPEeANOJaratouX HECKOJIbKO IAroB PEIICHUs, €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMe;

MPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbl TMpPU PEHIEHUH CTEPEOMETPUYECKUX  3a]1ay;
IPUBOJUTH IPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B NPHUPOAE U KHU3HWU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE;

MPUMEHATh TOJyYCHHbIE 3HAHWS Ha MPAKTUKE: aHAJIU3UPOBATh peajbHBIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE IOHATHS B IPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl, pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.

ONEepPUPOBATh MOHATUSAMU: IMWJIMHAPUYECKAsh TOBEPXHOCTh, 0Opasylolue
UUJIMHAPUYECKON MMOBEPXHOCTH, LIMIIMHP, KOHUYECKask IOBEPXHOCTb, 00pa3yronme
KOHUYECKOM OBEPXHOCTH, KOHYC, c(hepuyecKkas MoBEpXHOCTb;

pacno3HaBarh Teja BpalleHus (UUIUHAP, KOHYC, cepa u map); oObACHIThH
CIOCOOBI MOTYYEHUS TN BPALLECHUS;

KJaccu(UIMPOBaTh B3aUMHOE pacloiokeHue cdepbl U IIIOCKOCTH;
ONEepUpOBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBaHUE CETrMEHTA, BHICOTA
CEerMEHTa, IIAPOBOW CIIOM, OCHOBAaHME IIAPOBOIO CIIOSs, BHICOTA IIAPOBOIO CIIOS,
IapOBOU CEKTOP;

BBIUUCIATh OOBEMBI M  IUIOIIAAM IOBEPXHOCTEH Tea  BpalleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HopMyT;

OTIEpUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, BIUCAHHBIN B Chepy U OMUCAHHBIHI
okoJ10 cepsl, chepa, BiucaHHasi B MHOTOTPaHHUK WJIHM TEJIO BpallleHUs;

BBIUUCIISATh COOTHOIICHUS MEXIY IJIOIAASIMU MOBEPXHOCTEH U 00BEMaMu
IMOI00OHBIX TEN;

n300paxkarb H3ydaeMmble (QUIypbl OT PyKH M C HPUMEHEHHEM IIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX
¢quryp: BUz cBEpXy, COOKY, CHU3Y, CTPOUTh CEUEHUs TEJ BPAIICHUS;



U3BJIEKaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBATh HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYpax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKAX;

ONEPUPOBATH MTOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATHh JCHUCTBUSA CJIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpPa Ha YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMH OHU 00J1a/1a10T;

IIPUMEHSATH IIPABUJIO NTApaJUICIICIIAIIEAA;

ONEPUPOBATh MOHATHUAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBIL;

HaXOJUTh CyMMY BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHUCTEME KOOPAMUHAT;
MPUMEHSTh TeoMeTpuueckue (akThl ISl PEIICHUS CTEPECOMETPUUECKUX 3ajiad,
MIPEANOIATAOIINX HECKOIBKO IarOB PEIICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme;

pelIaTh MpoCTeNIINE T€OMETPUUECKHE 331a4M HA MPUMEHCHHUE BEKTOPHO-
KOOPAMHATHOTO METOJA;

pemars 3aJayd  Ha J0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLIEHUU U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pasiiaM Wi airOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3aa4;

INPUMEHATh NPOCTEHIINE MPOTPAMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [PU 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 PEIICHUS
MaTeMaTUYeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUUECKUX TIOHATUN U TEOpEeM, alapara ajireopbl, pemaTth
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIC C HAXO0XKJIECHUEM T€OMETPUUECKHUX BEJTMUMH.

Teopust BeposiTHOCTEI:

YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBIL;

OTepupoBaTh  TOHATHSAMHU:  CpenHee  apupMETHYeCKOoe,  MEIHUaHa,
HanOoJIbIIIee, HAMMEHBIIIEE 3HAYEHUE, pa3MaX MACCHBA YUCIOBBIX JAHHBIX;

ONEPUPOBATh MOHATUSMU: CIyYalHBIM 3KCIEPUMEHT (OMBIT) U Clly4aliHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIIyYailHOTO OIIBITA,
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITHSIMU,
HaXOJUTh W CPAaBHUBATh BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
DKCIEPUMEHTAX;

HaXOJUTh U (POPMYITUPOBATH COOBITHS: TepeceyeHue U 0O0bEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO, TOJb30BATHCS
auarpaMMmamu Jisepa u GopMyJioi clioKeHHUs] BEpOSITHOCTEN NTPU pELISHUU 33/1a4;



OMepUpOBaTh MOHATUAMHU: YCIOBHASI BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS,
HaxXOJUTh BEPOATHOCTH C IOMOIIBIO MPABWIA YMHOXKEHHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTO OIIBITA;

MPUMEHATh KOMOMHATOPHOE MPAaBWIO YMHOXEHHUS IpPH PEHICHUH 3a]ad;
ONEPUPOBATh MOHATUSMM: MCHBITAHWE, HE3ABUCHMBIE HCIBITAHUS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJada, HaXOAUTh BEPOATHOCTH COOBITHI B CEpUU
HE3aBHCHUMBIX MCTIBITAHHM /10 TIEPBOTO yCIieXa, HAXOAUTh BEPOSITHOCTU COOBITUH B
cepuM ucnbITaHui bepHyIuu;

ONEpPUPOBaTh  MOHATUSMH:  CllydallHas  BEJIIMYMHA,  PaCHpeicsiCHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

CpaBHMBATh  BEpPOSITHOCTM  3HAYECHWN  CIy4yallHOM  BEJIUYHMHBI IO
pacIpeeeHUI0 WIK C IIOMOIIBIO AUArpaMm;

OIIEPUPOBATH NOHATUEM MATEMATUYECKOTO OKUIAHUS, IPUBOAUTH IIPUMEPHI,
KaK IPUMEHSETCS MAaTeMAaTH4YECKOE OKHMIAHUE CIIyYalHOM BEJIWYUHBI HAXOIUTH
MaTeMaTHYECKOE 0KUIAAHNE 110 JAHHOMY PACIPENEIICHUIO;

MMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEIT;

MMETh IPEACTABIEHNE O HOPMAIBHOM PACIPEICIICHHH.



1.5

IMoka3aTeqim M KPUTEPHH OLEHUBAHHUS Pe3yJLTATOB OCBOEHMHS
yueOHoro npeamera YII 04. Maremaruka

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

pe3yJibTaTa KOHTPOJIb sl aTTecTAlMA
1 3 4 5 6 7
|

Hcnonb3oBath 1)ucnone3yer [IpaBunbHOCT Tema 1. OueHouyHoe OueHouyHoe

TEOPETUKO- peuH OCHOBHBIE b MHo:xecTBa CPeCTBO cpeactso 3.1

MHO>KECTBEHHBIN MOHSITHS, [TonnoTa PALMOHAIBHBIX 2.1,

ammapar At TEPMHUHBI CamocrosiTens U OunenovHoe

OIMCaHMA X012 2)uznaraet HOCTb AeliCTBUTEJILHBI CpeacTBO

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

MaTeMaTHYeCKHUX Ha3bIBACT) JIOTIOJTHUTENb PannonanbHbie | OneHouyHoe

3a/ad, a TakxKe CyIIIECTBEHHOE HBIX YPaBHEHMA H CpeacTBO

peaNbHbIX cojiep>kaHre HaBOJISIIIINAX HepaBeHCTBa 2.3

MPOIIECCOB U BOIIpoca BOIIPOCOB)

SIBJICHUH, IpU 3)mpuBoaUT

pELICHUH 33/1a4 U3 | TPUMEPHI

IPYTUX YIeOHBIX 4) ocyIiecTBIsICT

MPEIMETOB. o160p

OnepupoBaTb HYKHOM

MOHATHSAMHU: nH(pOpMauH A

panuoHaIbHOE BBITIOJTHEHHS

qHCIIO, NPaKTHYECKUX

JIEUCTBUTEIBHOE 3aJIaHNM,

YHCIIO, pemaet

OOBIKHOBEHHAS 3aJ1auu,

JIpoOb, NecATHYHAS | MCIIONIB3YeT

JIpoOb, TPOLIEHTHI. | (OPMYIIHI,

BrmmonuaTe MPOBOAUT

apudmMeTHIecKre BBIYHCIICHUS,

oTIepanuy ¢ 5) 000CHOBBIBaET

panMoHaIBHEIMU H | CBOM

NEHCTBUTEALHBIMHA | JIEHMCTBUS,

YHCIIaMH; OTBEYACT Ha

NpUOIIMKEHHBIE JIOTIOJTHUTENbHBIE

BBIYHCIICHUS, BOTIPOCHI

WCTIONB3YS 6) cobmonaer

paBuiIa TEXHHUKY

OKPYTJICHUSI. 0e30macHOCTH

Jenarts npuknaxy

Y OIIEHKY

pesynbTara

BBIYHCIICHUM.

OnepupoBatb

MOHSTHSMHU:

TOXIECTBO,

ypaBHEHHE,

HEpaBEHCTBO;

eoe "
panuoHaIbHOE
ypaBHEHHE,

HEpPaBEHCTBO.

Brimonusate
npeoOpa3oBaHus

LEIIBIX u

panroHaIBHBIX

BBIpaKEHUH.




Pemates ocHOBHBIE
THUIIBI LeJIBIX
UppanuoHaIbHBIX
YPaBHEHUU u
HEPABECHCTB.
IIpumensaTs
panroHasbHbIE
YpaBHEHHS u
HEpaBEHCTBA M
peleHus
MaTeMaTHYECKUX
3a1a4 M 3a1a4 M3
Pa3NIUYHBIX
obnacteil Hayku u
peanIbHOM )KU3HU

OnepupoBatb 1)ucnone3yet IIpaBunbHOCT Tema 2. OueHoyHoe OueHouyHoe
TOHSITHSIMHU: peur OCHOBHEIE b DYHKUMHU U CPeCTBO cpeactso 3.1
¢$yHKIMS, cIOCOOB! | MOHATHSA, ITonmHOTA rpagukm. 2.1,
3amaHus (DyHKIUH, | TCPMHHBI CamocTrosiTens Crenenn ¢ OueHo4yHoe
B3aWMHO OOpaTHBIE | 2)W3Iaraet HOCTh HeJIBbIM CpeacTBo
(ysKnmn, 00MacTh | (MEpEeUHCIIseT, (6e3 nokasartejeM 2.2,
OTIpeieIeHUs U | Ha3BIBaeT) JIOTIOTHUTEIb OueHouHoe
MHOYECTBO CyIIIeCTBEHHOE HBIX CpeacTBo
3HAYECHUI coJiep)KaHue HaBOISAIINX 2.3
¢yHkuum, rpaduk | Bompoca BOIIPOCOB

GbyHKIMH; 3)mpuBoauT

4ETHOCTh U | IPUMEPHI

HEYETHOCTh 4) ocy1ecTBIsIeT

dhyHKIMH, HyJH | oTOOp

dbyHKINH, HYKHOM

MIPOMEKYTKA HHPOPMALIUH IS

3HAKOIIOCTOSTHCTBA. | BBITIOJTHEHUS

BrmoxsaaTh MPaKTUIECKUX

npeoOpa3oBaHUsL 3aJJaHHH,

CTETIEHEH C IeJBIM | pemaeT

MOKa3aTeseM. 3aja4u,

Ucnons3zoBarh HCTIOJIb3YET

CTaH/IapTHYO (hopMyIIBI,

hopmy 3aMKUCH | MPOBOJUT

)Ief/'ICTBI/ITeJ'II)HOI‘O BBIYUCIICHUA,

qHCIIa. 5) 000CHOBBIBaET

®dopMmynHpoBaTh U | CBOM

WJLTIOCTPUPOBATH JIeUCTBHS,

rpaduyecku OTBEYAeT Ha

CBOMCTBa JIOTIOJTHUTENbHBIE

CTENeHHOU BOITPOCEHI

(hyHKIHH. 6) cobmoaaer

Bripaxxats TEXHUKY

dhopmymamu 0e30macHOCTH

3aBUCHMOCTH

MEXITY

BCJIMYUHAMM.

Hcnonb3oBaTh

dpossie

pecypcbl JUTS

MOCTPOCHHUS

rpauKoB

byHKIIH u

N3y4YCHUS ux

CBONCTB

dopMyHpoBaTh, 1)ucmons3yer [TpaBmibHOCT Tema 3. OueHo4yHoe OueHo4yHoe
3aIUCHIBATh B | pe4H OCHOBHBIE b ApudpmMernyecku CpeacTBO cpeactno 3.1
CHUMBOJIMYECKOHN TIOHSITHS, ITonmaoTa i KOpeHb N—0ii 2.1,




¢dopme U | TEPMHHBI CamocrosTens CTeNeHH. OneHovHoe
WIITIOCTPUPOBATH 2)uznaraet HOCTh HppannonanbH CpeacTBO
IpuMepamMu (nepeuucnser, (6e3 ble YPaBHECHHUA H 2.2,
CBOHCTBA KOPHS N- | Ha3bIBAaeT) JIOTIOJTHUTENb HepPaBeHCTBa OneHoyHoe
oM CTENEHHU. | CYLIECTBEHHOE HBIX CpeacTBO
Brinonuate coJiepxKaHue HaBOJSIIUX 2.3
npeoOpa3oBaHMs BOIIpOCa BOIIPOCOB

UPPALHOHATBHBIX 3)npuBoanT

BBIPAKEHUI. MIPUMEPBI

Pemare ocHoOBHBIE | 4) OCyIIeCTBISET

THTIBI otbop

UPPALHOHATBHBIX HYXHOH

ypaBHEHUH n | nadopmanuu s

HEpPaBEHCTB. BBITIOJTHEHHS

[TpumeHsaTs I | MPaKTHYECKUX

peleHus 3aJaHui,

pa3sNUYHBIX 3ajad | perlaer

UppanroHaIbHbIe 3a/auy,

ypaBHEHHSA U | HCTIONB3YyeT

HEpaBEHCTBA. (hopmyBI,

Crponutb, YHTaTh | MPOBOIMT

rpaduK KOpHS N-0# | BBIYUCIICHUS,

CTCTICHH. 5) 000CHOBBIBAET

Hcnonp3oBath CBOU

UPPOBBIC JIEUCTBHS,

pecypchl JUId | OTBEYaeT Ha

MOCTPOCHUS JIOTIONTHUTENbHBIE

rpadukoB BOTIPOCHI

GbyHKIMI u | 6) cobmonaer

W3yUYEeHUS X | TEXHUKY

CBOHCTB 6e3omacHocTH

OnepupoBaTb 1)ucnone3yet [IpaBunbHOCT Tema 5. OueHo4yHoe OueHouyHoe
MOHATUSAMH: CHHYC, | PEYH OCHOBHBIC b IMocnenoBarens CpeacTBO cpeacrso 3.1
KOCUHYC U TAHT€HC | TOHATHS, [onnoTa HOCTH U 2.1,
MPOU3BOJILHOTO TEePMHHBI CamocrosiTens NMPOrpeccHu OunenouHoe
yria. 2)uznaraet HOCTb CpeiCTBO
Ucnonws3zoBath (nmepeuucrnser, (6e3 2.2,
3aInch Ha3bIBAET) JIOTIOJTHUTEINb OueHouHoe
MIPOU3BOJILHOTO CyIIIECTBEHHOE HBIX CpeacTBO
yria uepes COJiep>KaHue HaBOJSILIUX 2.3
oOpaTHbIe BOIIpOCa BOIIPOCOB

TPUTOHOMETPUYECK | 3)IPUBOIUT

ne QyHKIHH. pUMEpPHI

Brinonusate 4) oCyIIeCTBIISCT

npeoOpa3oBaHMs o160p

TPUTOHOMETPHYECK | HY>KHOH

UX BBIpQKEHHH. HHPOPMALINH IS

Pemate OCHOBHBIE | BBINTOJHEHUS

THIIBI MPaKTHYECKUX

TPUTOHOMETPUUECK | 3aJaHMii,

UX YpaBHEHUH pemaer

OnepupoBaTh 3a/1a4H,

MOHSTHSMHU: UCTIONB3YeT

nocJieoBatesibHoc | (opmybl,

Tb, MPOBOJUT

apugMeTHyecKas 1 | BBIYUCIICHUS,

reoMeTpuYecKas 5) oO6ocHOBBIBaeT

mporpeccuy; CBOU

0OECKOHEYHO JIENCTBHS,

yOBIBaroIIas OTBEYaeT Ha

TreoMeTpUIEcKast JIOTIOTHUTENNbHBIC

nporpeccus, BOIIPOCEI




cyMMa OECKOHEUHO

6) cobmoaer

yOBIBaroei TEXHHUKY
TeOMETPUYECKOM 6e3omacHocTH
MPOTPECCHH.
3anaBathb
MOCJIEI0BATENHLHOC
TH Pa3THIHBIMHI
croco0amL.
IIpumensaTs
(hopMyITy CIOKHBIX
MIPOIICHTOB IS
pemeHns 3a1a4 u3
peanbHOI
MPaKTUKU (C
UCIIOJIb30BaHHEM
KaIbKYJISITOPA).
Ucnonw3zoBars
CBONCTBa
MOCJIeIOBATENBHOC
Tel U Nporpeccuii
TUTS pemeHus
peampHBIX  3amad
TIPUKIIATHOTO
Xapakrepa
ITpumensTH 1)ucnons3yet IIpaBunbHOCT Tema 6. OueHoyHoe OunenouHoe
OCHOBHBIE TOHSTHS | PEYU OCHOBHBIE b IMoBTOpEHUe, CPeCTBO cpeactso 3.1
Kypca anreopsl u MOHATHS, ITomHOTA o0o01eHue, 2.1,
Hayan TEPMHHBI Camocrostens | cucremarnsanusi | OuneHounoe
MaTeMaTUYECKOT O 2)uznaraer HOCTb 3HAHUM CPEACTBO
aHanM3a JJist (nmepeuucnser, (6e3 2.2,
pelieHns 3aJad U3 | Ha3bIBAacT) JIOTIOTHUTEIb OueHouHoe
pearbHOM )XKU3HU | CYIIECTBEHHOE HBIX CpeacTBo
JPYTUX MIKOJBHBIX | COAep KaHHUe HaBOJSIINX 2.3
JICTIATUTAH BOTIpOCa BOIIPOCOB

3)mpuBoaUT

MIPAMEPHI

4) ocy1iecTBisieT

oT60p

HYKHOM

nHGOPMAaLIIU IS

BBIIIOJIHCHUS

MPAKTUIECKUX

3aJJaHHH,

pemaer

3a1a4H,

UCTIOJIb3YET

(hopmyibL,

MPOBOJIAT

BBIYUCIICHUA,

5) 060CHOBBIBaET

cBOU

JIEUCTBHS,

OTBE4aeT Ha

JIOTIOJTHUTENbHBIE

BOIIPOCEHI

6) cobmoaaet

TEXHHUKY

6e3omacHocTH
AKTyanu3upoBatb l)ucnons3yet IIpaBunsHOCT Tema 7. OneHo4Hoe Ounenounoe
(haKTBI 1 METOBI pedn OCHOBHEBIE b BBenenne B cpeacTBO cpenctso 3.1
IJIAHUMETPHUH, MIOHSATHUA, [TonHOTa cTepeoMeTpHI0 2.1,
pelieBaHTHBIC TeME. | TEPMHUHBI OueHouHoe




Iomyuats 2)uznaraer CamocrosTens CPEeACTBO
IIPEICTaBICHUS O (nepeuncnser, HOCTb 2.2,
MPOCTPAHCTBEHHB! | Ha3bIBAET) (6e3 OneHoyHoe
x urypax, CYIIIECTBEHHOE JIOTIOJTHUTENb CpeacTBO
pa3oupath coepyKaHue HBIX 2.3
npocTeine BOIIpoca HaBO/ISIINX

IpaBmiIa 3)npuBoanT BOIIPOCOB

M300paKEHNS 3TUX | MIPUMEPHI

¢uryp. 4) ocyriecTBiIseT

N3o6paxath otbop

IpSIMYIO U HYKHOM

IUIOCKOCTh Ha nH(pOopManuH s

PHUCYHKE. BBITIOJTHEHHS

Pacnio3naBathb MPaKTHYECKUX

MHOTOT'PaHHHUKH, 3a1aHuH,

nMpaMuuy, Kyo, pemaet

Ha3bIBaTh MX 3ajauy,

37eMeHTHI. JlenaTh | MCIONB3yeT

PHUCYHOK Ky0a, hopMyTBL,

MIHPaMUIBL, MPOBOAUT

HaXOJWTh OIIMOKK | BBIYUCIICHUS,

B HCBEPHBIX 5) oboCHOBEIBaeT

M300paKEHUSAX. cBOHU

3HAKOMHUTBHCS C JeUCTBUS,

CCUCHHSIMH, C OTBEYAET Ha

METOJOM CJIEJIOB; JIOTIOJTHUTENbHBIE

HCIIONIB30BaTh IS | BOIPOCHI

MOCTPOCHUS 6) cobmoaer

CEUEHHSI METO TEXHHUKY

CJIE/IOB, KPATKO 6e3omacHocTH

3aNMCBIBATh MIATH

MOCTPOCHHUS

CeUeHHsI.

PacmioznaBaTs Bua

CEUCHUS

U OTHOIIEHHH, B

KOTOPBIX CEUYECHHE

nenut pebpa kyOa,

HaXOJIUTh MJIOMIAh

CEYeHUSL.

HUcnonb3oBath

rnoxobue npu

pelieHny 3a1ad Ha

HNOCTPOCHUE

CEUEHHUIL.

3HAKOMHTBCS c

AKCHOMaTHYECKUM

MOCTPOCHHUEM

CTepEOMEeTpUH, C

aKCHOMaMH

CTepEOMETpUH U

CIIE/ICTBUSAMH U3

HHX.

Wnnroctpuposath

AKCHOMBI

pPHCYHKaMH u

npUMepaMu u3

OKpYXKaromieu

00CTaHOBKH

AKTyanu3upoBaTh 1)ucmons3yer [TpaBmibHOCT Tema 8. OueHo4yHoe OueHo4yHoe
(haxTBI U METOABI peduH OCHOBHBIC b IIpsimbie u cpeacTBo cpeacrso 3.1
[JIAHUMETPHUH, TTOHSTHS, ITonmnoTa MJIOCKOCTH B 2.1,
pEIeBaHTHBIC TEME, | TEPMUHbI MPOCTPAHCTRBE. OunenovHoe




IPOBOJUTH
AHAJIOTUH.
Ilepeuncnsatp
BO3MOJKHBIE
CIIOCOOBI
PacIoIoKeHHs
JIBYX TIPSIMBIX B
TIPOCTPAHCTBE,
WILTIOCTPHPOBATH
WX Ha IPUMepax.
JlaBaTh
oTpenieNeHue
CKpEeLUBAIOIUXCS
MPSIMBIX,
(opmyupoBaTh
MIPU3HAK
CKPEIUBAIOIINXCS
MPSIMBIX
TIPUMEHSTD €TO0
TIPY peIICHUN
3amad.
PacnoznaBatp
MPU3MY, Ha3bIBaTh
€€ DIIEMEHTBL.
Crtpouts cedeHus
MPU3MBI HA
TOTOBBIX
gepTexkKax.
[Iepeuucnsate
BO3MOJKHEIE
CHOCOOBI
B3aWMHOTO
PacIIONIOKEeHHS
psIMOX U
TUTOCKOCTH B
MIPOCTPAHCTBE,
MIPUBOIUTH
COOTBETCTBYIOIIHE
MIPUMEPHI U3
peanIbHOM KU3HU.
JlaBaTh
oTpeieieHue
MapajuIeIbHOCTH
OpsAMOH u
IIOCKOCTH.
DopMyIHpOBaTh
MIpH3HAK
MapaieIbHOCTH
IpSIMOU U
TUTOCKOCTH,
YTBEpKICHHUE O
psIMOH
HepeceueHus IByX
IJIOCKOCTEH,
MPOXOAAILINX Uepes3
napajielibHbIC
npsMele. Pemats
MPaKTUUECKUE
3ama4n Ha
MOCTPOCHHE
CEYECHUH
MHOTOTpPaHHHKA.
OOBSICHSITH ClTydau

2)uznaraer
(nepeuncnser,
Ha3bIBaeT)
CYIIECTBEHHOE
coJIlepiKaHne
BOIIpoCca
3)mpuBoauT
TIpUMEPEI

4) ocyriecTBiIseT
otbop

HYKHOM
HHPOPMALIUH IS
BBITIOJTHEHHS
MPaKTHYECKUX
3a/1aHuH,

pemaer

3a1a4H,
UCIIOJIB3YET
hopMyTBL,
TIPOBOJTUT
BEIYHCIICHS,

5) 000CHOBBIBAET
cBOH

JeUCTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmogaer
TEXHHUKY
Oe3omacHOCTH

CamocTosITeb
HOCTb

(6e3
JIOIOJIHUTEIID
HBIX
HaBOIAIIUX
BOIIPOCOB

IHapannensHoCcT
b NMPSIMBIX U
IJIOCKOCTei

CpencTBO
2.2,
Onenounoe
CPeacTBO
2.3




B3aUMHOT'O
PacIONOKEHUS
IJIOCKOCTEM.
JaBatb
ompejieNieHue
napaieNbHbIX
IUIOCKOCTCH;
TIPUBOIUTH
MIPUMEPHI

U3 peasbHOMI
JKU3HA U
OKpYyXKaromeu
00CTaHOBKH,
WTIOCTPUPYIOIHE
napajuieTbHOCTD
IJIOCKOCTEH.
Ucnonb3oBath
MpU3HAK
MapajuIeIbHOCTH
JIBYX TIOCKOCTEH,
CBOMCTBa
mapauIeIbHBIX
IJIOCKOCTEN npu
pelIeHnH 3aa4 Ha
MOCTPOCHUE.
OOBACHATD, YTO
Ha3bIBaCTCS
napaieTbHbIM
MPOEKTUPOBAHUEM
1 KaK
BBITIOJTHSCTCS
MIPOCKTHPOBAaHUE
¢uryp Ha
TJIOCKOCTD.
N3o6paxaTs B
napasuiebHOU
MPOEKIINU
pa3IUYHbIE
reOMeTpPUUECKUE
¢urypsl.
MopenupoBaTh
peanbHbIe
CUTYyaIllX Ha
SI3bIKE TEOMETPHH,
HCCIIEIOBATh
MOCTPOEHHBIE
MOJIETIH C
HCITOJIb30BaHUEM
TEOMETPUIECKHUX
TTOHSITUH.
Hcnons3oBats npu
pelIeHny 3a1a49 Ha
MOCTPOEHUE
CEUEHUU TIOHSTHE
napajuieIbHOCTH,
MPU3HAKA U
CBOMCTBa
napajuieIbHBIX
MIPSIMBIX HA
TJIOCKOCTH

AKTyanmu3upoBaTthb
(akTBl W METOJbI
TUIAHUMETPHH,

1)ucmons3yer
peur OCHOBHbBIE
MOHSITHS,

[IpaBunbHOCT
b
ITosiHOTA

Tema 9.

OueHouyHoOe
CpenCTBO
2.1,

OneHo4Hoe
cpeactno 3.1




pelieBaHTHBIE TEME,
MIPOBOIUTH
AHAJIOTUH.
OOBSICHATD, KaKoOi
yroyil Ha3bIBaeTcs
yIoM MEXTY
TIePECEeKAIOIIIMHUCS
TIPSAMBIMH,
CKPEIIIBAIOIINMHUC
g  TpAMBIMH B
MIPOCTPAHCTBE.
JlaBaTh
oInpeeNneHue
HEepHEeHUKY IS PHBI
X TIPSIMBIX u
IIPSIMOH,
HEepIEHINUKYIIPHO
i K IUIOCKOCTH.
Haxonguts YIJIBI
MEXTY
CKPCIIUBAIOIINMHUC
s IPSIMBIMH B KyOe
u UpaMuse.
[IpuBOaUTH
MIPUMEPHI u3
peanbHOM KU3HU U
OKpy>Karouiein
00CTaHOBKH,
WIITIOCTPHUPYIOLIHE
MEePICHINKYIIPHO
CTh TPSAMBIX B
MPOCTPAHCTBE U
MEePIICHINKYISIPHO
CTh  OpsIMOH K
TUTOCKOCTH.
DopMyIUpOBATH
MIPU3HAK
MEepIEHINKYIIPHO
CTU  IpSIMOH U
TUIOCKOCTH,
NPUMEHSITh €ro Ha
MPaKTHKE:
OOBICHATH
HNEePHEHIUKYIISIPHO
CTb pebpa Kyba n
JIaroHajiu €ro
TpaHH, KOTOpas ero
HE COJICPXKHUT,
HaXOIUTh  JUIHHY
nuaroHanu — KyoOa.
Brranciars BEICOTY
IIPaBWIBHOM
TPEyToJIbHOI u
MPaBUIBHON
YETBIPEXYTOJIBHOI
TTHUpaAMIT o
JUTHHAM péoep.
Pemare 3amaun Ha
BBIYUCIICHUS,
CBsI3aHHBIE c
MEePIEHANKYIIPHO
CTBIO TIPSIMOM |
TUTOCKOCTH, c

TEePMHHBI
2)uznaraet
(nepeuucnser,
Ha3bIBaeT)
CYIIECTBEHHOE
coJIepiKaHne
BOTIpOCa
3)mpuBoauT
TIpAMEPEI

4) ocyriecTBiIseT
otbop

HYKHOM
HHPOPMALIUH JIs
BBITIOJTHEHHS
MPaKTHYECKUX
3aJIaHUMH,

pemaer

3aa4H,
HCTIONB3YeT
hopMyITBI,
TIPOBOJTIUT
BBIYHCIICHUS,

5) 000CHOBBIBAET
cBOU

JeUcTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmogaer
TEXHUKY
Oe3omacHOCTH

CamocTosITeb
HOCTb

(6e3
JIOIOJIHUTEIID
HBIX
HaBOIAIIUX
BOIIPOCOB

IepnenaukyJsip
HOCTH NPSIMBIX U
IJIOCKOCTeil

OueHoyHoe
CPeacTBO
2.2,
Onenounoe
CPeIcTBO
2.3




HCIIOJIb30BAHUCM

npu peleHun
TUTAHUMETPHYCCKU
X (axToB u
METOJIOB.
OOBSICHATD, 4TO
Ha3bIBAIOT
MEePICHANKYIIPOM
W HaKJIOHHOW U3
TOYKH K
MIOCKOCTH;
MpoeKuuen
HaKJIOHHOM Ha
MIOCKOCTb.
OOBSICHATD, 4TO
Ha3bIBACTCS
paccTOsIHUEM:  OT
TOYKH il
TUTOCKOCTH;, MEXITY
nmapajieTIbHBIMU
TUIOCKOCTSIMH,

MEXAy NpAMOH U
napajuleIbHOM el
IUIOCKOCTBIO;
MEXTY
CKPEIIBAIOIUMIC
s MPSAMBIMH.
Haxoautb 3TH
paccTosiHus B
MPOCTHIX CIyYasix B
KyOe, mupamuue,
TpHU3Me.
MopenupoBaTh
peanbHbIE
CHUTYaIlH Ha SI3bIKE
T€OMETPHH,
HCCIIeI0BaTh
MOCTPOCHHBIE
MoJienu c
HCTIOJIb30BaHHEM
TEOMETPUYECKUX
MOHSITHH.
Hcnons3oBats mpu
peleHnH 3a7ad Ha

MOCTPOCHUE
CEUEHUl TeopeMy

Iudaropa,

CBOJNCTBa

HPSIMOYTOJIBHBIX

TPEYroJbHUKOB

AKTyanu3upoBaTthb 1)ucnone3yer IIpaBunbHOCT Tema 10. OueHouHoe OueHouyHoe
(hakTBI 1 METOIBI pevr OCHOBHEIE b Yrabl Mexny CPeiCTBO cpeactso 3.1
IUIAHUMETPUH, HOHSITHS, ITosnHoOTA NPSAMBIMH 1 2.1,

peJieBaHTHBIE TeMe, | TEPMUHbI CamocrosiTens TJIOCKOCTSIMH Ounenounoe

MIPOBOJIUTH 2)uznaraer HOCTb CpeacTBo

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

OTIpeZieJIeHNEe yIila | Ha3bIBAaeT) JIOTIOJTHUTEIb Ounenovnoe

MEXy MPSIMOU U CYIIECTBEHHOE HBIX CpeacTBO

TUIOCKOCTBIO, coJIepiKaHne HaBOSIINX 2.3

(hopmyHpoBaTh BOTIpOCa BOIIPOCOB

TeopeMy O TpEx 3)npuBOIUT

MEePICHANKYIAPAaX | MPUMEpPHI

1 00paTHYIO K HEMl.




Haxonuts yron
MEXy IPsMOH U
MJIOCKOCTBIO B
MHOTOTPaHHHUKE,
paccTosiHue OT
TOUKH J10 PSIMOIt
Ha IJIOCKOCTH,
HCTIONB3YS
TEOpEMY O TPEX
MePIICHANKYIPaXx.
IIpoBoauTs Ha
yepTexe
MePIEeHIUKYIISP:

13 TOYKH Ha
MPSIMYIO; U3 TOUKH
Ha MJIOCKOCTb.
JaBath
oIpeieNeHue
JIBYTPaHHOTO yTJia
U €TO DIIEMCHTOB.
OOBACHATD
PaBEHCTBO BCeX
JMHEHHBIX YTIOB
JIBYyTPAHHOTO yTJa.
Haxoauts Ha
yepTexe
JIByTPaHHbIN YroJl
npu pedpe
MUPAMHUIBI,
TIPU3MEL,
napaiesienunea
JlaBaTh
OTIpeNieNieHue  yriia
MEXTY
TUTOCKOCTSIMH.
JaBatb
oTpeieNeHue u
(hopMyIHpOBATH
MpU3HAK B3aWMHO
MEPIEeHTUKYISIPHBI
X IJIOCKOCTEM.
Haxonuts YIJIBI
MEXTY
TUIOCKOCTSIMHU B
Ky0e W mupamuze.
HUcnonb3oBats npu
pelieHnn 3amaq
OCHOBHEIE
TEOPEMBI U METOIbI
TUTAHUMETPHH.
Mopaenuposatb
peanbHBIE
CUTYallUU Ha SI3bIKE
TeOMETPUH,
HCCIIEeI0BaTh
MOCTPOCHHBIE
MOJETH c
HCIOJIb30BaHUEM
TEOMETPUIECKUX
MOHSTHH.
Hcnonws3oBath mpu
pemeHny 3agad Ha
MIOCTPOCHHE

4) ocy1ecTBisIeT
oTb60op

HYKHOH
nHdopmManuu st
BBIMOJTHCHUS
MPAKTUICCKUX
3aJaHHMH,

pemaer

3a/1a4y,
HCTIONB3YeT
hopMyTBI,
TIPOBOIIUT
BBIUUCIICHUS,

5) 060CHOBBIBaET
cBOH

JIeUCTBUS,
OTBEYAeT Ha
JTOTIOJTHUTEITbHBIC
BOTIPOCHI

6) cobmonaet
TEXHUKY
Oe3omacHOCTH




CeYCHHI
COOTHOIIICHHUS B

HPSMOYTOJIBHOM
TPEYTroJbHHUKE

AKTyanu3upoBathb 1)ucnons3yet IIpaBunbHOCT Tema 11. OneHoyHoe OunenouHoe
(dakTbl M METOIbl | peYd OCHOBHBIE b MHoOrorpaHHUKH CpeacTBO cpenctso 3.1
[JJAHUMETPUH, TIOHSITHS, [TonmuoTta 2.1,
pelleBaHTHBIE TEME, | TCPMHIHBI CamocrosTens OueHouHoe
TIPOBOTUTH 2)uznaraet HOCTh cpeacTBO
aganmornu. JlaBaTh | (mepedncIserT, (6e3 2.2,
oTIpenieieHue Ha3BIBACT) JIOTIOJTHUTEIb OueHouHoe
mapajuieNienuIeia, | CYIIECTBEHHOE HBIX cpeacTBO
pacno3HaBaTh €ro | CoIep)KaHue HaBOISAIINX 2.3
BUIBl M U3y4aTh | BOIpOca BOIIPOCOB

cBoiictBa. /[laBaTh | 3)mpuBogut

oIpeieNneHue pUMEpPbI

MUPAMUJIBI, 4) ocyecTBuseT

pacrno3HaBaTth oT60p

BUBI NUpaMHUJl, | HyKHOU

(hopmymrpoBaTh HHPOPMALIIH IS

cBoiicTBa  péOep, | BBHIIOTHEHUS

TpaHeH ¥ BBICOTH | TPAKTHUECKUX

MPaBUIbHOM 3aJIaHuH,

TMTUPAMUJIBL. pemaer

Haxonutn 3a7a4u,

IUTOIIA/Ab TTOJTHON M | MCHOJB3YyeT

60oKkoBoOI (hopmybl,

TMMOBEPXHOCTHU mpoBOAUT

nmapaMUuabl. IIaBaTI) BBIYUCIICHUA,

orpeeieHue 5) 060CHOBBIBaET

yceu€HHOI CBOU

TMTUPAMHUJIBL, JeHCTBAA,

Ha3bIBaTh e€ | oTBeuaer Ha

SJIEMEHTEHI. JTOTIOTHUTEbHEIC

®DopMyIHpOBaTh BOTIPOCHI

TeopeMy 0 | 6) cobmonaer

Iomaan OOKOBOH | TEXHUKY

MOBEPXHOCTH 06e30macHOCTH

IIPABWIBHOMN

yCeu€HHOMI

nmapaMUuabl.

Pemares 3amaun Ha

BBIYHCIICHHE,

CBSI3aHHBIC c

MUpaMHUIaMHU, a

TaKKe 3aJayd Ha

HOCTPOCHHE

ceueHuid. [laBatp

oTpesieNeHue

MIPU3MBI,

pacro3HaBaTth

BHUABI Ipu3M,

n300paxarhb

MPU3MBI Ha

yepTEKeE.

Haxonuts

IUIOIIAAL  ITOJIHOM

unu 60KOBOI

MOBEPXHOCTU

npusmel. M3yuath

COOTHOIICHUS

Diinepa U1 4mcia

p€bep, TpaHed wu




BEPIIMH
MHOTOTpaHHHKA.
N3yuats BUBI
MPaBUIbHBIX

MHOTOTPaHHHUKOB,
WX Ha3BaHUI WU
KOJIMYECTBO

rpaneid.  M3yuath
CUMMETPHIO

MHOTOTPaHHHUKOB.
OOBsICHATD, KaKHe
TOYKH HA3BIBAIOTCS

CUMMETPHYHBIMHU
OTHOCHUTEIJILHO

JTaHHOU TOYKH,

IpsIMOH WU

TUIOCKOCTH, 4TO

Ha3bIBAIOT

LEHTPOM, OCBIO

WIN  IUIOCKOCTBIO

CHMMETPHHN

(urypsI.

IIpuBonuts

pUMEpbI

CUMMETPHUYHBIX

duryp B

apXUTEKType,

TEXHUKE, MPUPOJE.

MopenupoBaTh

peanbHbIe

CHUTYaIlNH Ha SI3bIKE

TeOMETpPHH,

Hccie0BaTh

MOCTPOEHHBIE

MOJIEIN c

HCIIOJIb30BaHHEM

TeOMETPHUYECKIX

TIOHSITUH,

HCTIONb30BaTh

nojgo6ue

MHOTOTPaHHHUKOB

AKTyanu3supoBaTh 1)ucnone3yet [IpaBunbHOCT Tema 12. OueHouyHoe OueHo4yHoe
(akTbl M METOIBl | peYr OCHOBHBIE b O0BEMBI CpeacTBO cpencrso 3.1
[JIJAHUMETPUH, TOHSITHS, [TonHOTA MHOTOTPAHHHUKO 2.1,
pElleBaHTHBIE TEME. | TEPMHUHBI CamocrosTens B OnenovHoe
OOBsACHATB,  Kak | 2)u3naraer HOCTh CpeacTBo
H3MEpPSIOTCS (nmepeuucnser, (6e3 2.2,
00BEMBI TeN, | Ha3bIBAaeT) JIOTIOTHUTEb OueHouHoe
MIPOBOJIS AHAJIOTHIO | CYIIECTBEHHOE HBIX CpeacTBO
c U3MEPEHUEM | COJIEpIKaHUe HaBOJISAIIUX 2.3
romaaei BOTIpOCa BOIIPOCOB

MHOT'OYTOJIBHUKOB. | 3)IPUBOIHUT

DopMyIHpOBaThH IIPUMEPBI

OCHOBHBIE 4) ocyuiecTBisieT

cBoiicTBa 00BEMOB. | O0TOOP

N3yuars, HYKHOHI

BBIBOJIUTH nHdGopmManuu st

dhopMynel  00bEMa | BBITIOIHEHUS

HIPSIMOYTOJIBHOTO MPaKTUYECKUX

napajuieNienumnena, | 3aJaHui,

MPU3MBI u | pemraer

MHPAMUJIBL. 3aJauH,

Brraucasate 00bEM

HCTIONB3YeT




HPU3MBI n | dhopmysl,
NUpaMUAbl MO0 WX | MPOBOJMT
3JI€eMEHTaM. BBIYHCIICHHS,
[TpumensTs 00BEM | 5) 000CHOBBIBAET
ULt pelieHus | cBou
CTEPEOMETPUUECKU | JNEHCTBHUS,
X 3amad W Ui | OTBEYAeT Ha
HaXOXJICHUSA JIOTIOTHUTENNbHBIE
TEOMETPUIECKUX BOIIPOCEHI
BEJTUYHH. 6) cobmogaet
MopenupoBaTh TEXHUKY
peanbHbIE Oe3omacHOCTH
CUTYyalluU Ha S3bIKE
TreoMeTpui,
HCCIIeI0BaTh
MOCTPOCHHBIE
MoJienu c
HCIIOJIB30BaHHEM
TEOMETPUYECKUX
MOHTHH
Crpoutb ceueHue 1)ucnone3yet [IpaBunbHOCT Tema 13. OueHo4yHoe OueHouyHoe
MHOTOTpaHHHKA peur OCHOBHBIE b IHoBTOpeHue: CpeCTBO cpeactso 3.1
METOJOM CJIEAOB. TTOHSITHS, ITomHnoTa ceyeHusl, 2.1,
JaBaTh TEPMUHbI CamocTrosTens PacCTOSTHUMSA M OueHo4yHoe
oTpeieNneHue 2)uznaraer HOCTh YIJIbI CpeacTBO
paccTosiHus Mexay | (Tmepeduciuser, (6e3 2.2,
¢urypamu. Ha3bIBACT) JIOTIOJTHUTENb OueHoyHoe
Haxonuts CyIIIECTBEHHOE HBIX CpeacTBO
paccTosiHuE MEXIy | CoAep)KaHHe HaBOJALIUX 2.3
napanieTbHbIMU BOTIpOCca BOIIPOCOB
TUIOCKOCTSIMH, 3)npuBoanT
MEXKTy pUMEpPHI
TUIOCKOCTBIO 1 4) ocymuiecTBisieT
napajulesibHOM e otbop
MPSIMON, MEXY HYKHOM
CKPEIIMBAIONIMMUC | HHpOPMAINH IS
s IPSIMBIMU. BBITTOJTHEHHS
Crtpouts IIPAKTUYECKUX
JIMHEWHBIN yTon 3a7laHui,
JIBYTPAaHHOTO yIJla | perraer
Ha 4epTexe 3a/1a4u,
MHOTOTPAaHHUKA U | HCIIOJIB3YeT
HaxOJUTh ero | Gopmyisl,
BEJINYMHY. HIPOBOJUT
Haxomute  yriel | BBIYUCIICHUS,
MEXay 5) 060CHOBEIBaET
IUIOCKOCTSIMU B | cBOM
MHOT'OT'PaHHHUKAX JefcTBus,
OTBEYAET HA
JIOTIOTHUTEbHBIE
BOTIPOCHI
6) cobmoaer
TEXHHUKY
6e3omacHocTH
W3Bnekats l)ucnone3yer IIpaBunsHOCT Tema 14. OuenovHoe Ouenounoe
nHpopManMio U3 | peyd OCHOBHBIC b IIpeacraBaenne CpeacTBO cpenctso 3.1
TaOJINIY U | TOHATHS, ITonnora JAHHBIX U 2.1,
Jarpamm, TEPMHHBI CamocrosiTens | omucaTeabHast OneHo4Hoe
UCTIONB30BaTh 2)uznaraer HOCThb CTATHCTHKA CpeacTBO
TaOJIHIIBI u | (mepeduciuser, (6e3 2.2,
JuarpaMMbl U | Ha3bIBaeT) JIOTIOJTHUTENb OunenovHoe
MPEACTABICHUS CYIIECTBEHHOE HBIX




CTaTHCTHYECKUX coJIepiKaHne HaBOISINX CpeacTBO
nanHbix. Haxonutes | Bompoca BOIPOCOB 2.3
OIMCaTEIbHbIE 3)mpuBoauT
XapaKTePUCTUKU pUMEpPBI
JIaHHBIX. 4) ocymiecTBuseT
Brigsurars, oTb60op
KPUTUKOBAaTh HYKHOM
THIIOTE3BI o | mHbOpMALUH AL
XapakTepe BBITIOJTHEHHS
clly4JaiiHOH MIPaKTUYECKUX
W3MCHUMBOCTH M | 3aJaHUH,
ONPENEIAIOMMX €€ | pemaer
(hakTopax 3aauu,

UCTIOJIb3YET

(hopmyibL,

MPOBOJAUT

BBIYHCIICHHS,

5) 060CHOBBIBaET

cBOHU

NEHCTBHS,

OTBEYACT Ha

JIOTIOJTHUTENNbHBIC

BOIIPOCEHI

6) cobmogaer

TEXHHUKY

6e30macHoOCTH
Hcnonb3oBaTh 1)ucnone3yet IIpaBunbHOCT Tema 16. OueHoyHoe OunenouyHoe
JIuarpaMMsl peur OCHOBHEIE b Onepauun Haj CPeCTBO cpeactso 3.1
Diinepa U | TIOHSATHS, [TomHoTa COOBITHAMM, 2.1,
CJIOBECHOE TEePMHHBI CamocrosiTens cJI0KeHne OunenouHoe
omucaHue cOOBITHH | 2)m3maraer HOCTb BepPOSATHOCTE CpeiCTBO
JUTSt (nmepeuncnser, (6e3 2.2,
(OpMYJIMPOBKH U | Ha3bIBAET) JIOTIOJTHUTEIb OunenouHoe
N300paKeHHs CYIIECTBEHHOE HBIX CpeacTBO
00beANHEHNS U | coaepikaHue HaBOJAIINX 2.3
MepeceyeHHs BOTIpoOca BOIIPOCOB
coObiTuii. Pemars | 3)mpuBoaut
3aa4n C | mpumepbl
WCTIOJIb30BAHUEM 4) ocyIiecTBisIeT
hopmyb oT60op
CJIOKEHUS HYXHOH
BEPOSITHOCTEH nHpopManuu st

BBITIOJTHEHHS

MPAaKTHYECKUX

3aJJaHHH,

pemaer

3a/1a4u,

HCTIONB3YeT

hopMyIBI,

MPOBOJUT

BBIYHCIICHHS,

5) 060CHOBBIBaET
CBOH

JIEUCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIC
BOIIPOCHI

6) cobmoaer
TEXHUKY
0e30IMacHOCTH




Pemate 3aJa4yu Ha

Hax0JIeHHUE
BEpPOSATHOCTEHN
COOBITHIA,
YHClie YCIOBHBIX

B TOM

C

MOMOIIIBIO  JI€PEBa

ciy4aiiHoro
OIIBITA.
OnpenensTh
HE3aBUCHMOCTD

COOBITHIH o
dbopmyne u 1O

OopraHu3alu

cnyqaﬁHoro OIIbITa

l)ucnons3yer
peur OCHOBHBIE
MOHSATHS,
TEPMHHBI
2)uznaraer
(nepeuucnser,
Ha3bIBACT)
CYIIECTBEHHOE
CoJIepKaHne
BOIIpOCa
3)mpuBoanT
MPUMEPHI

4) ocy1iecTBIsIeT
oTb60p

HYKHOM
nHdopmanuu s
BBITIOJTHEHHS
NPaKTHYECKUX
3aJIaHuH,
pemaer

3a7a4H,
HCTIONIB3YET
hopMyITBI,
MPOBOJAUT
BBIYHCIICHUS,

5) 060CHOBBIBaET
cBOU

JIeUCTBUS,
OTBEYaeT Ha
JIOTIOJTHUTENNbHBIE
BOITPOCEHI

6) cobmoaaer
TEXHHUKY
Oe3omacHOCTH

IIpaBunsHOCT
b

IlonnoTa
CaMocTosTeNb
HOCTh

(6e3
JIOTIOJIHUTEID
HBIX
HaBOISIIINX
BOIIPOCOB

Tema 17.
YcnoBuast
BEPOAATHOCTD,
AepeBo
cJIy4yaiHoro
onbITa, GopmyJia
IOJIHOM
BEPOSAATHOCTH U
He3aBMCUMOCThH
coObITHI

Onenovnoe
CpeCTBO
2.1,
OneHouyHoe
CpeCTBO
2.2,
OuneHouHoe
cpeacTBO
2.3

Oueno4yHoe
cpeactso 3.1

Hcnone3oBars
MIPaBUIIO
YMHOKEHUS
MEPEUNCICHUS
COOBITUH

JIIsL

B

CIIy4yailHOM OIIbITE.

Ilonp3oBaThes
¢dopmyoit
TPEYTrOJbHUKOM
Ilackans
onpeeNeHus
YHCIIa COUYEeTaHUN

u

JUIsL

1)ucnone3yet
peur OCHOBHbBIE
MOHSATHS,
TEPMHHBI
2)uznaraer
(nmepeuncnser,
Ha3bIBACT)
CYIIECTBEHHOE
coJiepyKaHne
BOIIpOCa
3)npuBOaUT
pUMEpPBI

4) ocyIIecTBIsIeT
oTb0op

HYKHOM
HHPOPMALINH IS
BBITIOJTHEHHSI
MPaKTHYECKUX
3a/1aHui,

pemaer

3a1a4H,
UCIIOJIb3YET
(hopmyubl,
MPOBOAUT
BBIYHCIICHHS,

5) 060CHOBBIBaET
cBOU

[IpaBunbHOCT
b

ITonnoTa
CamocrosTens
HOCTh

(6e3
JIOTIOTHUTEIb
HBIX
HaBOSIINX
BOIIPOCOB

Tema 18.
DJIeMeHThI
KOMOMHATOPUKHU

OuneHouHoe
CpeiCTBO
2.1,
Onenounoe
CpeCTBO
2.2,
OuneHouHoe
CpeCTBO
2.3

OueHouyHoe
cpeactso 3.1




JICUCTBHUS,
OTBEYaeT Ha

JTOTIOJTHUTEbHBIC
BOTIPOCHI
6) cobmoaet
TEXHUKY
Oe3omacHOCTH
PazbuBath l)ucnone3yer [IpaBuibpHOCT Tema 19. OueHouHoe OueHouHoe
CJIOXHBIE peuH OCHOBHBIE b Cepuu CPeCTBO cpeactso 3.1
SKCIIEPUMEHTBl HA | MOHSTHS, [TonHoTa NOCJIeI0BATE/IbH 2.1,
OTJENbHBIE TEPMHUHBI CamocrosiTens | bIX HCOBITAHUH | OueHOYHOE
WCTIBITaHUS. 2)uznaraet HOCTh CpeacTBO
OcBaunBatb (nmepeuucser, (6e3 2.2,
TIOHSATHSL: Ha3bIBACT) JIOTIOJTHUTEINb OneHoyHoe
HCIBITAHUC, CEPUA CYIIECTBEHHOC HBIX CpeacTeo
HE3aBHUCHMBIX coJiepxKaHue HaBOJSAIINX 2.3
UCIBITAHUNI BOIIpoOca BOIIPOCOB
IIpuBoauTh 3)mpuBoaUT
NpUMEpPEl  CepUil | MPUMEpHI
HE3aBUCHMBIX 4) ocyIIecTBIsIeT
WCTIBITaHUH. otbop
Pewate 3amauu Ha | HY>KHOM
TIOWCK HHPOPMALIUH IS
BepOﬂTHOCTCﬁ BBIIIOJIHCHUA
COOBITHII B CepHUU | MPaKTHYECKUX
HUCTIBITAaHUM 0 | 3aJaHuM,
MIEpBOTO ycIieXa U B | pemaeT
cepuiax HUCIIBITAHUI 3aga4u,
beprynu. HCIOJIb3YET
W3ywate B Xome | Gpopmydsl,
MPaKTUIEeCKOM TIPOBOJUT
paboThI C | BBIYHCIICHUS,
HCIIOJIE30BaHUEM 5) oboCcHOBEIBaET
AIEKTPOHHBIX cBOH
TaOIHUIL JIENCTBHS,
BEPOSTHOCTH OTBEYAeT Ha
CO6LITHﬁ B CE€puiax JOIIOJTHUTCIIbHBIC
HE3aBHUCHUMBbIX BOIIPOCHL
WCTIBITAaHUHT 6) cobmoaet
TEXHUKY
Oe3omacHOCTH
OcBauBatb l)ucnons3yer IIpaBunsHOCT Tema 20. Ouenovnoe Ouenounoe
TIOHSTHSL: peYu OCHOBHBIC b Cayuaiinblie CpeacTBO cpencrso 3.1
ciayyaitHast TOHSITHS, [TonHOTA BEeJIMYMHBI 1 2.1,
BEJIMYIHA, TEPMHHBI Camocrositens | pacnpeaesnenus | OueHodHoe
pacrmpeneneHue, 2)usnaraer HOCTh CpeacTBo
Tabymna (nmepeunciser, (6e3 2.2,
pacmnpeeneHus, Ha3bIBAET) JIOTIOTHATEIh OueHo4yHoe
JuarpamMma CYIIECTBEHHOC HBIX CpeacTBo
pacrpezeneHus. cojiep)KaHue HaBOJISALIUX 2.3
IIpuBonuts BOIIpoOca BOIIPOCOB
IIPUMEPBI 3)mpuBoauT
pacrpenelieHuil, B | IPUMEPHI
TOM yucie | 4) ocymecTBIsieT
TE€OMETPUIECKOTO oT60p
1 OMHOMUAIFHOTO. | HYXHOM
CpaBHHBATH HHPOPMALUY JUIS
pacrpeneneHus BBIMOJTHCHUS
CITyJaitHBIX MPaKTHIECKUX
BennunH Haxomuts | 3amaHuid,
3HAYCHHS CYMMBI U | periaeT




MPOU3BEACHUS
CILy4alHbIX
BenuunH. CTpPOUTH
U pacno3HaBaTb
reoOMeTpUYECKOe U
OGuHOMMANBHOE
pacrnpeneneHue

3aj1a4u,
HCIIOJIB3YET
(hopmyibL,
MPOBOUT
BBIYKCIICHHS,

5) 060CHOBBIBaET
cBOU

ICHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI

6) cobmogaet
TEXHHUKY
0e30macHOCTH

IToBTOpATHL
U3y4EHHOE u
BBICTPauBaTh
CUCTEMY 3HaHUU

1)ucnone3yet
peYr OCHOBHBIC
TIOHSATHS,
TEPMUHBI
2)u3naraet
(nmepeuncnser,
Ha3bIBACT)
CyIIIeCTBEHHOE
coliepKaHne
BOIpoca
3)mpuBoauT
MIPUMEPHI

4) ocy1ecTBIsIeT
oT60p

HYKHOM
HHPOPMALIUH IS
BBITTOJTHEHHS
MPaKTUIECKUX
3aJaHHH,
pemaer

3aja4u,
UCIIOJNIB3YET
(hopMyIIBI,
MIPOBOIUT
BBIUUCIICHUS,

5) 060CHOBBIBaET
cBOH

JIEHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTETbHEIC
BOTIPOCHI

6) cobmoaaer
TEXHUKY
6e3omacHoOCTH

IIpaBunbHOCT
b

IlomnoTa
CaMocCTosTENb
HOCTb

(6e3
JIOTIOJTHUTEH
HBIX
HaBOJIAIINX
BOIIPOCOB

Tema 21.
IloBTOpEHUE,
00001IEeHHE,
cucTeMaTH3AUs
3HAHUH

Onenounoe
CPencTBO
2.1,
Onenovnoe
CpeacTBo
2.2,
OuneHouHoe
CpeacTBo
2.3

Onenounoe
cpeactso 3.1

DopmynupoBaTh,
3aMKChIBATh B
CHMBOJINYECKOU
dhopme u
WTIOCTPUPOBATH
puUMepamMu
CBOMCTBa CTEICHHU.
IIpumensaTh
CBOMCTBa CTENEHU
JUTSt
mpeoOpa3oBaHUs
BBIpaKEHUH.
DopmyupoBaTh U

1)ucnone3yer
peur OCHOBHbIE
TTOHSTHS,
TEPMHUHBI
2)uznaraer
(mepeuuncnser,
Ha3bIBaET)
CYIIECTBEHHOE
coJIepiKaHne
BOIpoCa
3)npuBOIUT
MIPAMEPHI

IIpaBunbHOCT
b

[TomHoTa
CamocTosrenb
HOCTh

(6e3
JIOTIOJTHUTEITb
HBIX
HaBOJISLIUX
BOIPOCOB

Tema 22.
Crenens ¢
PAauMoOHAIBLHBIM
nokKasareJjieM.
IToxa3zaTeabHast
pynkums.
IToxa3zaTeabHbBIE
YPAaBHEHHSA H
HepaBeHCTBa

Ouenounoe
CPeIcTBO
2.1,
Ouenounoe
CpeacTBO
2.2,
OuneHoyHoE
CpencTBO
2.3

OuneHnouHoe
cpeactso 3.1




WJUTIOCTPUPOBATH 4) ocymiecTBiseT
rpaduyecku oTbop
CBONCTBa HYKHOM
HoKa3aTeabHOI nHdopmManuu st
¢yskiuu. Pemares | BBINOTHEHUS
OCHOBHBIE  THIBI | MPAaKTHYECKUX
MoKa3aTeIbHbBIX 3aJaHHMH,
YpaBHEHUH U | pemaer
HEPaBEHCTB. 3aJa4H,
Hcnonb3oBath HCIOJIB3YET
U POBBIE hopMyTBI,
pecypcbl U | TIPOBOAUT
MOCTPOCHUS BBIYHCIICHHS,
rpauKoB 5) o0ocHOBBIBaeT
byHKIMIA u | cBOU
U3y4YEHUS ux | neicrsus,
CBONCTB OTBEYAeT Ha
JIOTIONTHUTENbHBIE
BOIIPOCEI
6) cobmonaet
TEXHHUKY
Oe3omacHOCTH
DopMyIHpOBaTS, 1)ucnone3yer [IpaBunbHOCT Tema 23. OueHo4yHoe OueHouyHoe
3alKChIBATh B peuH OCHOBHBIE b Jorapupmuueck CpeCTBO cpeactso 3.1
CUMBOJIMYECKOM HOHSTHS, ITonunoTa as QyHKLUA. 2.1,
dhopme u TEPMUHBI Camocrostens | Jlorapupmuueck | Ouenoynoe
WIITIOCTPUPOBATH 2)uznaraer HOCTh He ypaBHeHUs U CpeacTBO
IpUMepaMu (nepeuncnser, (6e3 HepaBeHCTBa 2.2,
CBOMCTBa Ha3bIBACT) JIOTIOJTHUTENb OueHoyHoe
norapudma. CyIIIECTBEHHOE HBIX CpeacTBO
BrimonaaTe coJiep KaHue HaBOISAIINAX 2.3
npeoOpa3oBaHMs BOIIpOCa BOIIPOCOB
BBIPAKEHUH, 3)mpuBoaUT
COJIepIKaIINX pUMEpPHI
JIOTapu(MBI. 4) ocyIIecTBIsCT
®dopmynmpoBath o160p
U WUIIOCTPUPOBATh | HYXHOH
rpadudecku HHGOPMALIUH IS
CBONCTBa BBINOJIHEHUS
JorapupMHUUECKONH | TMPAKTHUYECKUX
¢yukuu. Pemats | 3amaHuid,
OCHOBHBIC  THIIBI | pemaer
jgorapuMHUYECKUX | 3a/1a4wy,
ypaBHEHHH U | HCTIONB3YeT
HEpPaBEHCTB. (hopmyubL,
Hcnons3oBars MPOBOAUT
dpossie BBIYHCIICHHS,
pecypcehl st | 5) 000CHOBBIBAaET
MOCTPOCHUS CBOH
rpaukoB JIeHCTBUA,
byHKITH] U | OTBEYaeT Ha
M3y4YEHUS WX | JONOJHHUTENbHBIC
CBOJCTB. BOIIPOCHI
3HAKOMHTBCS ¢ | 6) cobmomaer
ucropuei TEXHHUKY
pa3BUTHSA 6e3omacHocTH
MaTeMaTHUKH
OnepupoBatb l)ucnons3yet IIpaBunsHOCT Tema 24. OneHo4Hoe Ounenounoe
HOHATHEM peuu OCHOBHBIE b Tpuronomerpu4 CpeacTBO cpenctso 3.1
repuoanyecKas MIOHATHUS, [TonnoTa eckre QyHKIIUM 2.1,
dyHKITHS. TEPMHUHBI CamocTrosiTens U UX TpauKu. OueHo4yHoe
Crtpours, 2)u3naraet HOCTD TpuroHomerpu4 CpenCTBO
aHAIM3UPOBATH, (6e3 2.2,




CpaBHHMBATh (nepeunciser, JIOTIOJTHUTEIb ecKme OneHovHoe
rpaduku Ha3bIBAET) HBIX HEpPaBeHCTBA CpeacTBO
TPUTOHOMETPUYECK | CYIECTBEHHOE HaBOISIINX 2.3
uX (YHKIHH. coJiepiKaHne BOIIPOCOB
®dopmynupoBath 1 | Bompoca
WIIOCTPUPOBATH 3)mpuBoauT
rpadudeckn TIpAMEPEI
CBOMCTBa 4) ocyriecTBiIseT
TPUTOHOMETPHUIECK | 0TOOP
uX (QyHKIAH. HY)KHOH
Pemats HHPOPMALIIH IS
npocTenme BBITIOJTHEHHS
TPUTOHOMETPUYECK | MPAKTUYECKUX
W€ HEPABEHCTBA. 3a/1aHui,
Hcnons3oBath peuaer
rpaduKy st 3aJa4u,
peuieHust HCTIONB3YeT
TPUTOHOMETpHUUECK | GOpMYJIbI,
MX HEPaBEHCTB. MPOBOAUT
Hcnons3oBaTh BBIYHCIICHUS,
UQPOBHIE 5) obocHOBEIBaeT
pecypcsl i cBOHU
MOCTPOCHHUS JeUCTBHA,
rpaduKoB OTBeYaeT Ha
GbyHKIMI 1 JIOTIOJTHUTENbHBIE
M3YYCHUSI UX BOIIPOCHI
CBOWCTB 6) cobmoaer
TEXHHUKY
6e30macHOCTH
OnepupoBatb 1)ucnons3yet IIpaBunsHocT | Tema 25. OueHouHoe OueHouyHoe
MOHSTHSMHU: pedr OCHOBHBIE b [TpousBonHas. CpeacTBO cpeacrso 3.1
HenpepbIBHAS MOHSITHSI, [onnoTa [Ipumenenue 2.1,
¢byHKIMS; TEePMHHBI CamocTosiTens | TPOU3BOIHOM OunenouHoe
MPON3BOTHAS 2)usnaraer HOCTb CpeacTBO
(hyHKIHM. (nmepeuncnser, (6e3 2.2,
Hcnonb3oBaTh Ha3bIBAET) JIOTIOJTHUTEINb OunenouHoe
reOMETPUUYECKUH U | CyLIECTBEHHOE HBIX CpeacTBO
(uznueckuit coJiepKaHue HaBOJSIINX 2.3
CMBICIT BOTIpoca BOIIPOCOB
MPOM3BOJHOW ISl | 3)IPUBOJUT
peuieHust  3ajady. | MpUMeEpsI
Haxonuts 4) ocyIIecTBIsCT
TIPOU3BOJIHBIC o160p
3JIEMEHTAPHBIX HYXHOH
(byHKIMH, nHGopManuu st
BBIYHCIISATH BBITIOJTHEHHS
TPOU3BOJTHBIC MPAaKTHYECKUX
CYMMBI, 3a7laHui,
MPOU3BEICHHUS, pemiaer
YaCTHOTO 3a/1a4u,
(hyHKIHH. HCIOJIb3YET
Hcnonb3oBats hopMyIBI,
MPOU3BOJHYIO JUIsl | TPOBOJMT
HCCIIeIOBaHUs BBIYHCIICHHS,
¢$yHKIIMH Ha | 5) 000CHOBBIBaET
MOHOTOHHOCTH U | CBOHM
9KCTPEMYMBI, JeUCTBHS,
MPUMEHSTH OTBEYACT Ha
pe3yNbTaThl JIOTIOJTHUTENbHBIE
UCCIIEZIOBAaHNUSA K | BOIPOCHI
MTOCTPOCHHUIO 6) cobmogaer
TpaduKoB. TEXHUKY
ITpumeHsITh 0e30MacHOCTH




MPOU3BOJHYIO IS
HaXOKACHUS
HaWIy4Ilero
pelneHus B
MPUKJIAJTHBIX, B TOM
qHcIe COLHUAIBHO-

9KOHOMUYECKHX,
3aJadax.
3HaKOMUTBCS c
ucTopuei
pasBHUTHA
MaTeMaTHIECKOTO
aHajIM3a
OnepupoBatb l)ucnons3yet IIpaBunbHOCT Tema 26. OneHoyHoe Ounenounoe
MOHATHSMHU: peur OCHOBHBIE b Wurerpan u ero CpeacTBO cpenctso 3.1
nepBooOpasHasi, MOHATHUA, [Tonnora MIPUMEHEHUS 2.1,
HHTErpal. TEPMUHBI CamocrosTens OueHoyHoe
Haxonuts 2)uznaraer HOCTb CPEACTBO
NepBOOOpa3HbIE (nmepeuucrnser, (6e3 2.2,
3JIEMEHTAPHBIX Ha3bIBAET) JIOTIOJTHUTEINb OunenovHoe
(byHKIMIH; CYIIECTBEHHOE HBIX CpeacTBO
BBIYHCIISAT coJiepyKaHne HaBOJAIINX 2.3
MHTETpa o | Bompoca BOIIPOCOB
thopmyne 3)mpuBoaUT
Herotona— IIPUMEPBI
JleiiGHmna. 4) ocyiecTBuseT
3HAKOMHTBHCS c | orbop
UCTOpUEH HYKHOM
pa3sBUTHUA nHdopmanuu s
MaTe€MaTHU4YCCKOI o BBIIIOJIHCHUS
aHaIM3a MPaKTHYECKUX

3aJaHHH,

pemaer

3a1a4H,

HCTIONIB3YET

hopMyITBI,

MPOBOJIUAT

BBIYUCIICHUA,

5) 060CHOBBIBaET

cBOU

JIeUCTBUS,

OTBEYACT Ha

JIOTIOJTHUTENbHBIE

BOIIPOCEHI

6) cobmoaaer

TEXHHUKY

Oe3omacHoCcTH
OnepupoBatb l)ucnons3yer 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
perieHue. 2)uznaraer HOCTB CpeiCTBO
Hcnonb3oBath (nmepeunciser, (6e3 2.2,
CUCTEMY JIMHEWHBIX | HA3bIBAET) JIOTOJTHUTEIh OueHouHoe
ypaBHEHHH JUIs | CyLIECTBEHHOE HBIX CpeacTBo
pemnieHus coJIepyKaHne HaBOISIINX 2.3
NPaKTHYECKUX BOIpoCca BOIIPOCOB
3amad. Haxomuts | 3)mpuBogut
penieHust PUMEpPBI
MPOCTENIINX 4) ocymiecTBiseT
CHUCTEM u | orbop
COBOKYITHOCTEH HYXHOM

PparuOHAJIbHBIX

nHGOPMALNY JJIs




ypaBHEHHIA U | BBIOJHCHUS
HEPABEHCTB. MPAKTUICCKUX
Hcnons3oBaTh 3aJ]aHUM,
rpadukn (GYHKIMH | pemaer
JUTS pelieHus | 3amavu,
ypaBHEHHIA. WCIONIB3YET
MonenupoBaTh hopMyITBI,
peanbHBIE TIPOBOJIUT
CUTYaIlN{ Ha S3bIKE | BBIYHCIICHUS,
anreOpel, 5) o60CHOBEIBaET
COCTaBIIAITh cBOH
BBIPAKEHUS, ICHCTBHS,
YpaBHEHUSI, OTBEYaeT Ha
HEPaBCHCTBA U | JOMOJIHUTEIbHBIC
CUCTEMBI 10 | BOTMPOCHI
yCIIOBUIO  3ajaud, | 6) cobiromaer
HCCIIeI0BaTh TEXHUKY
MOCTPOCHHBIE 6e30macHoOCTH
MOJIeNn c
HCIIOJIE30BaHUEM
ammapara anreOpbl
OnepupoBaTb 1)ucnone3yet [IpaBunbHOCT Tema 28. OueHo4yHoe OueHouyHoe
TTOHSATHSIMH: pedn OCHOBHBIE b Harypansabie n CpeacTBo cpenctso 3.1
HaTypaJlbHOE MOHSITHS, [Honnota LeNbIE Ynca 2.1,
qHCIIO, [eJI0e | TepPMHUHBI CamocrosTens OueHoyHoe
YHCIIO. 2)uznaraer HOCTh CpeacTBO
HUcnons3zoBath (nmepeuucnser, (6e3 2.2,
MPU3HAKA Ha3bIBAET) JIOTIOTHUTENh OueHoyHoe
JIETUMOCTH IIENIBIX | CYIIECTBEHHOE HBIX CPeCTBO
YHUCell, pa3fIoKEHUe | CoJepKaHue HaBOJSALIUX 2.3
YHpclia Ha TPOCTHIC | BOIpoca BOIIPOCOB
MHOXHTENH AN | 3)IPUBOIHT
pelieHus 3aga4q MIPAMEPHI

4) ocyIIecTBIsCT

otbop

HYKHOM

nHpOPMALIUN IS

BBIMOJTHECHUS

MPAKTUIECKHUX

3aJIaHUMH,

pemaet

3aauu,

HCIIONIB3YET

(hopmyibL,

TIPOBOJIUT

BBIYUCIICHUS,

5) 000CHOBBIBAET

CBOM

JIEUCTBHS,

OTBEYaeT Ha

JTOTIOJTHUTEILHBIC

BOTIPOCHI

6) cobmogaer

TEXHUKY

Ge3omacHoCcTH
Pemars l)ucnone3yer IIpaBunsHOCT Tema 29. OuenovHoe Ouenounoe
MPUKIIaTHBIC peYu OCHOBHBIC b [ToBTOpEHue, CpeacTBO cpenctso 3.1
3aJ1a4n W3 | HOHATHS, ITomnora 0000611eHKE, 2.1,
Pa3IMIHBIX TEPMHUHBI Camocrostens | cucrematuzauusi | OueHo4yHoe
oOnacTeil Hayku W | 2)u3naraet HOCTb 3HaHUU CpeacTBo
peaNbHON XM3HH C | (TIepeduciserT, (6e3 2.2,
TTOMOIIIBIO Ha3bIBACT) JIOTIOJTHUTEIb OueHouHoe
OCHOBHBIX ITOHATHH | CYIIECTBEHHOE HBIX




Kypca anreOpsl W | coAepikaHue HaBOISINX CpeacTBO
Haualnl BOIIpoca BOIIPOCOB 2.3
MaTeMaTU4ECKOI 0 3)mpuBoauT
aHaJIM3a. pUMEpPBI
Bribupats 4) ocy1iecTBIsIeT
ONTUMAJIbHBIC oTb60op
CHOCOOBI HYKHOH
BBIYHCIICHHH. nH(GOpManuH s
Hcnons30BaTh 1A | BBITOJIHEHUS
penieHust 3aa4d | MPaKTHYECKUX
YpaBHEHHUS, 3a/1aHUH,
HEpaBEHCTBA u | pemraer
CHCTEMBI 3aja4H,
YpaBHEHHH, UCTIOJIb3YET
cBoicTBa QyHKIMH | popmyIbl,
U rpaKoB MIPOBOJUT
BBIYHCIICHHS,
5) 060CHOBBIBaET
cBOHU
NEHCTBHS,
OTBEYACT Ha
JIOTIOJTHUTENNbHBIC
BOIIPOCEHI
6) cobmogaer
TEXHHUKY
6e30macHOCTH
AKTyanu3upoBath 1)ucnons3yet IIpaBunbHOCT Tema 30. OueHoyHoe OuenovyHoe
(haKThl U METOIBI peur OCHOBHEIE b Tena Bpaienus CPeCTBO cpeactno 3.1
[JIAHUMETPUH, TIOHSITHS, [TonmuoTa 2.1,
pelieBaHTHbIC TEME, | TEPMHUHBI CamocrosiTens OueHouHoe
MPOBOANTH 2)usnaraer HOCTb CpeacTBo
anayiorun. J[aBatpb (nmepeuncnser, (6e3 2.2,
OTpeIeIeHUS Ha3bIBAET) JIOTIOJTHUTEIb OunenouHoe
cdepsl U mapa, uX | CyIIECTBEHHOE HBIX CpeacTBo
LIEHTpa, paauyca, coJIlepiKaHne HaBOJAIINX 2.3
JIaMeTpa. BOIIpOCa BOIIPOCOB
Onpenensite chepy | 3)npuBoauT
Kak purypy IIPUMEPBI
BpallleHus 4) ocy1iecTBisieT
OKPY>KHOCTH. oT60op
Hccnenosath HYKHOM
B3aMHOE nH(GopManuu st
pacrosoxxeHue BBITIOJTHEHHS
cdepsl 1 MPaKTHYECKUX
TUIOCKOCTH, IByX 3a1aHNH,
coep, pemaer
WUTIOCTPUPOBATH 3aj1a4H,
3TO Ha YEPTEXKax U | HCIIOJb3YeT
PHUCYHKaX. hopMyIBI,
DopMyIHpOBaThH MIPOBOJUT
oTpesieNeHue BBIYHCIICHHS,
KacaTeIbHON 5) obocHOBBEIBaET

IIJIOCKOCTH K
cdepe, CBOICTBO H
MPHU3HAK
KacaTeJIbHOI
IJIOCKOCTH.
3HAKOMHUTHCS C
reoe3nYECKUMU
TUHUAME Ha chepe
OOBSICHATB, YTO
Ha3bIBAIOT
ITUIHHIPOM,

CBOH
JIEUCTBHS,
OTBEYaeT Ha
JIOIIOJIHUTEIILHEIC
BOIIPOCHI

6) cobmoaer
TEXHHUKY
0e30IMacHOCTH




Ha3bIBaTh €ro
9JIEMEHTHI.
N3yuats,
O0OBSACHATD, KakK
MOJIyYUTh UIHHIP
ITyTEM BpalllCHUs
MPSIMOYTOJIBHUKA.
BriBoguTs,
WCTIONBb30BaTh
(hopMyIBI 17t
BBIYUCIICHUS
[UIOIaau OOKOBOM
MOBEPXHOCTH
UMIMHIPA.
N3yuats,
pacrno3HaBaTh
pa3BepTKy
HWIMHIPA.
N3ob6paxath
IUIAHIP U €T
CeUCHHS
TUIOCKOCTBIO,
TIPOXOIsIIeH depes
€ro ocCb,
napajieIbHOM MU
MEPIECHTUKYISIPHO
i ocu. Haxonuts
TUIOIIAIN ATHX
CEYCHUH.
MopenupoBaTh
peanbHbIe
CUTYyaIllX Ha
SI3BIKE TEOMETPHH,
HCCIIeIOBATh
MOCTPOCHHEIC
MOJIENH C
WCTIOJIb30BAHUEM
TeOMETPHUYECKUX
TOHSTUI
OOBACHATH, KAaKOE
TEJIO Ha3BIBAIOT
KPYTOBBIM
KOHYCOM,
Ha3bIBaTh €ro
9JIEMEHTBI.
N3yuars,
OOBSICHSTH, KaK
MOJTyYUTh KOHYC
IIyTEM BpallleHUs
MPSIMOYTOJIBHOTO
TPEYroJbHUKA.
N306paxaTs KOHYC
U €ro CeueHust
IJIOCKOCTBIO,
IpoXxoAsile uepes
0Cb, U
TJIOCKOCTBIO,
MEPIEeHIUKYISIPHO
i k ocu. U3yuars,
pacro3HaBaTth
Pa3BEPTKY KOHYca.
BriBoguTh,
HCIIOJIb30BaTh




¢dhopmyutsl 115
BBIUUCIICHUS
TUIOINAAH OOKOBOM
MOBEPXHOCTH
KoHyca. Haxonutp
ILIOIIAU CEUCHUI,
MIPOXO/IAIINX Yepes3
BEPIINHY KOHyCa
WA
TePICHIUKY IS PHBI
X €T0 OCH.
OOBSICHATH, KAKOE
TEJI0 HA3bIBAETCS
YCEUEHHBIM
KOHycoM. M3yuarts,
OOBSICHSATH, KaK €T0
HOJIyYUTh IIyTEM
BpalleHus
MPSIMOYTOJIbHOM
TpaTeIiH.
BriBoaHTE,
MIPUMEHSTD
hopmymy mis
BBIUUCIICHHS
iomanu 60KoBoOH
MTOBEPXHOCTH
YCEUEHHOTO
KOHyca
AKTyanu3upoBaTth
(hakTBI M METOJBI
TUTAHUMETPHH,
pelleBaHTHBIC TEME,
TIPOBOTUTH
aHamorun. PemaTh
CTepEOMETPUICCKU
€ 3aJa4u,
CBSI3aHHBIE C
TeJaMH BpaICHHUS,
MOCTPOCHUEM
CEUYEHUM Tes
BpaICHAS

¢ KOMOWHAIMSIMH
TeN BpameHus u
MHOT'OI'PaHHHKOB
Ha HaX0XJCHHE
T€OMETPUUECKHUX
BEJTMYMH.
Hcnonb3oBars npu
penIeHnn
CTEPEOMETPHIECKU
X 3amaq
TUTAHUMETPUYECKH
¢ (paKTBl U METOMBI
3aa9u Ha
BBIYUCIICHHE u
JIOKa3aTeNbCTBO.
MopenupoBaTh
peanbHbIe
CUTYyaIlN{ Ha S3bIKE
TeOMeTpHH,
HCCIIEI0BATh
MOCTPOCHHBIE
MOJIENH c




HCIIOJIb30BAHUCM

TeOMEeTPUYECKUX
MIOHATUH

AKTyanu3upoBathb l)ucnons3yet IIpaBunbHOCT Tema 31. OneHoyHoe OunenouHoe
(baxThl U METOBI peuu OCHOBHBIE b OOBEMBI TEN CpeacTBO cpenctso 3.1
[JIJAHUMETPUH, TIOHSITHS, [TonmuoTa 2.1,

pelieBaHTHBIE TEME, | TEPMHHEI CamocrosTens OneHoyHoe

TIPOBOTUTH 2)uznaraet HOCTh cpeacTBO

aHAJIOTHH. (mepeuncnser, (6e3 2.2,

BriBoguTs, Ha3bIBACT) JOIIOJIHUTEIH OuneHouHoe

WCTIONB30BaTh CyIIIeCTBEHHOE HBIX cpeacTBO

(hopMyITBI coziepIKaHue HaBOSILUX 23

00BEMOB: IPU3MBI, | BOIpOCa BOIIPOCOB

LUTUHAPA, 3)npuBOIUT

MUPAMHUJIBI, MPUMEPHI

KOHyca; yceu€HHOU | 4) ocylIecTBIseT

MUpaMHIBl U otbop

YCE4EHHOTO HYKHOM

KoHyca. Permars HHPOPMALIUH IS

CTEPCOMETPUICCKH | BBITIOTHECHUS

€ 3a/1a4H, MIPaKTUIECKUX

CBsI3aHHBIC C 3aJJaHnH,

BEIYUCIICHIEM pemaer

00BEMOB. 3a7a4H,

DopMynUpOBAThH HCIIONb3YET

ompejieNieHue hopMyJBI,

IIapOBOTO MPOBOJAUT

CCIrMCHTA, BBIYUCIICHUA,

IIapOBOTO CJI0S,
IaPOBOT0O CEKTOPA.
IIpumensts
hopMyIBI st
HaXOXJICHUS
00BEMOB
IIapOBOTO
CEerMEHTa,
IapOBOT'O CEKTOpa
Pemars
CTEPEOMETPUUECKU
e 3aja4H,
CBSI3aHHBIE c
00BéMOM mmapa u
IUIOMIABI0 C(hepHl.
MopenupoBaTh
peasbHbIE
CHUTYaIlMH Ha SI3bIKE
TeOMETpUH,
uccie0BaTh
MOCTPOCHHBIE
MOJIeIH c
UCIIOJIb30BaHHEM
TeOMETPHUYECKHX
MOHSATUHN.
AKTyalm3upoBaTh
(akTbl M METOJBI
TUIAaHUMETPHH,
peJieBaHTHBIE TEME,
MPOBOAUTH
aHajoruu. Pemarts
CTEPEOMETPHUECKU
e 3a7a4H,
CBSI3aHHBIE c
COOTHOIIEHHEM

5) 060CHOBBIBaET
CBOH

NEHCTBHS,
OTBEYAET Ha
JIOIIOJHUTEIIbHEIE
BOTIPOCHI

6) cobmonaer
TEXHUKY
0€30IacHOCTH




00BEMOB u

[IOBEPXHOCTEN

MOJOOHBIX TENl B

MPOCTPAHCTBE.

Mogaenuposath

peanbHbIe

CUTYyaIlNU Ha S3bIKE

TEeOMETpHH,

HCCIIEIOBaTh

MOCTPOCHHBIE

MOJIeNn c

WCIIONIE30BaHIEM

TeOMEeTPUUECKUX

MIOHATUH

AKTyanu3upoBathb l)ucnons3yet IIpaBunbHOCT Tema 32. OneHoyHoe Ounenounoe
(hakThl U METOIBI peur OCHOBHEIE b BexkTops! u CPeCTBO cpeactno 3.1
[JIAHUMETPUH, TIOHSITHS, [TonmHoTa KOOP/MHATHI B 2.1,
peJeBaHTHBIE TeME, | TePMHUHBI CamocrosTens HPOCTPaHCTBE 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

npu cIoXeHUH | 4) oCyIecTBIsIeT

BEKTOPOB. oTbop

CxJaipIBaTh, HYKHOM

BBIUUTATH nHpOpMAaLIUU IS

BEKTOPBI, BBITTOJTHEHHS

YMHOXATh BEKTOp | IMPAKTHYECKUX

Ha uucio. M3yyaTh | 3agaHuid,

OCHOBHEIE pemaer

CBOWCTBa 9THX | 3alavy,

onepauuil. JlaBaTbh | HCIONB3YyET

omnpeneneHue hopmybl,

MPSIMOYTOIBHOM MIPOBOJIUT

CUCTEMBI BBIUHCIICHUSI,

KOOpJMHAT B | 5) o0ocHOBBIBaET

MIPOCTPAHCTBE. CBOH

Bripazuts NIEHCTBHS,

KOOPIWHATHI OTBEYaeT Ha

BEKTOpa yepe3 | IONOJHUTEIbHBIE

KOOPJUHATBl  €ro | BOIPOCHI

KOHIIOB. 6) cobmoaer

BriBouts, TEXHUKY

HCTIONIb30BaTh 6e3omacHoOCTH

dhopMyny  IITHHBI

BEKTOpa u

PacCTodIHUA MCKIY
TOYKaMH.

Bripaxxats
CKaJIpHOE
MPOU3BEICHUE
BEKTOPOB Uepe3 HX
KOOPJAUHATEI,
BBIUHUCIATH  YrOJd
MEXTY JByMSI
BEKTOPAMHM, IBYMsI
MPSIMBIMHU.
Haxonuts yroi

MEXIy NpSIMOA |




IIOCKOCTBIO, YI'OJI

MEXTY JIBYMSI
IUIOCKOCTSIMU
AHATUTHYECKUMHU
METOJaMH.
BriBogUTS,
HCTIONIb30BaTh
(opmyiy
paccTostHuS oT
TOYKH bi (o)
TUIOCKOCTH
Pematp 1)ucnone3yer [IpaBuibHOCT Tema 33. OueHouHoe OueHouHoe
pocTeimune peuH OCHOBHBIE b [ToBTOpEHME, CPeCTBO cpeactso 3.1
3aa4u Ha | MOHATHS, ITomHOTA 00o0menue n 2.1,
HaXOXKICHUE [UINH | TePMHHBI Camocrostens | cucremaruszaiust | OuneHodHoe
u YIJIOB B | 2)uznaraer HOCTb 3HAHUU CPEACTBO
TeOMETPHUYECKUX (nmepeuucrnser, (6e3 2.2,
¢urypax, Ha3bIBAET) JIOTIOJTHUTENb OueHoyHoe
MPUMEHSTh CyIIIECTBEHHOE HBIX CpeacTBO
TeopeMy coJiepKaHne HaBOJAIINX 2.3
IMudaropa, BOIIpOCa BOIIPOCOB
TEOpPEMBl CHHYCOB | 3)IPHBOIUT
" KOCHHYCOB. | IIPUMEPHI
Haxonuts 4) ocyIiecTBIsCT
TIOIIA b oT60op
MHOT'OYT'OJIbHHKA, HYKHOM
Kpyra. nHdopmanuu s
PacrniozHaBaTh BBITIOJTHEHHS
o 00HbBIe MPAaKTUYECKUX
(burypbl, HaXOIUTh | 3aJaHU,
OTHOIIEHWS [UIMH U | peraer
TUTOIIAICH. 3a1a4H,
Hcnons30BaTh NmpH | MCHONB3YET
penieHun (hopmybI,
CTEPEOMETPUYECKH | TPOBOIMT
X 3agad (aKTel M | BBIYUCIICHUS,
METO/IBI 5) 060CHOBBIBaET
TUTAHUMETPHH CBOH

JIeUCTBUS,

OTBEYAET Ha

JIOTIOJTHUTENbHBIE

BOIIPOCEHI

6) cobmoaaer

TEXHHUKY

Ge3omnacHoCcTH
OcBauBatb l)ucnons3yer IIpaBunsHOCT Tema 34. OnenovHoe Ouenounoe
TIOHSTHE peYu OCHOBHBIE b MatemaTtuueckoe CpeacTBo cpencrso 3.1
MaTeMaTU4ECKOI0 MIOHATHUA, [MonnoTa 0XKHUJIaHHE 2.1,
O0KHUJaHUSL. TEPMUHBI CamocrosTens Cily4aiiHo! OueHouHoe
IIpuBonuts u | 2)m3naraer HOCTb BEJIMYHMHBI CPEeACTBO
obcyxnaTh (nmepeuncisier, (6e3 2.2,
pUMEpbI Ha3bIBALT) JIOTIOJTHUTEINb OueHouHoe
IPUMEHEHUS CyIIIECTBEHHOE HBIX CpeacTBO
MaTEeMaTHYECKOTO coJiepKaHne HaBOJAIINX 2.3
OKHJaHUSI. BOIpoOca BOIIPOCOB
Brrancnsate 3)npuBoaUT
MaTeMaTHYECKOe IPUMEPEI
OXKUJAaHUE. 4) ocymiecTBiseT
Hcnonp3oBats otbop
MIOHATHE HYKHOM
MaTeMaTHIECKOTO nHbopManuH st
OKHIAHUS U €TI0 | BBINOJIHEHUS

CBOMCTBa pu




peuieHuy  3ajad. | MPaKTHYECKHX
Haxonuts 1o | 3aJaHuu,
U3BECTHBIM pemaer
¢dopmynam 3ajauy,
MaTeMaTHYEeCKOoe UCTIONB3YeT
OKHJaHUE CyMMBI | (opMyIbl,
CIIy4aiHbIX MIPOBOJUT
BEJINYHH. BBIYHCIICHUS,
Haxonuts 1mo | 5) 000CHOBBIBaET
M3BECTHBIM cBOHU
thopmymam JefcTBus,
MaTeMaTHIECKHe OTBEYACT Ha
OKHJIaHUS JIOTIOJTHUTENbHBIE
CITy4JaiHBIX BOTIPOCHI
BEJIUYMH, 6) cobmogaer
HUMEIOIIUX TEXHHUKY
reoMeTpuyeckoe U | 0e30MacHOCTH
6uHOMMATBbHOE
pacnpeneneHus
OcBauBatb 1)ucnone3yet [IpaBunbHOCT Tema 35. OueHo4yHoe OueHouyHoe
MOHSITHSL: peuH OCHOBHBIE b Hucnepcus u CpeCTBO cpeacrso 3.1
qucnepcus, MOHSITHS, [Honnota CTaHJapTHOE 2.1,
CTaH/apTHOE TEPMHHBI CamocrosiTens OTKJIOHEHHE OunenovHoe
OTKJIOHEHHE 2)uznaraet HOCTb cilyJaiiHoi CpeCTBO
cy4yaitHOU (nmepeuucnser, (6e3 BEJIMUMHBI 2.2,
BEJIMYHHBI. Ha3bIBACT) JIOTIOJTHUTENb OueHoyHoe
Haxonuts CyIIIECTBEHHOE HBIX CpeacTBO
JIUCIIEPCHUIO 10 | ColepKaHue HaBOJSIIUX 2.3
pacrpeiesIeHHIO. BOIIpoca BOIIPOCOB
Haxonuts o | 3)mpuBOJIUT
M3BECTHBIM MpUMEpPHI
hopmymam 4) ocyIIecTBIsCT
JIMCTIEPCHIO o160p
TeOMETPUIECKOTO HYXHOM
U OMHOMHAJBHOTO | HMH(POPMAIWU IS
pacrnpeseneHus, B | BBIIOJHEHUS
TOM YHCJIE B XOJ€ | MPaKTHUYECKUX
MPaKTUYECKOU 3aJaHui,
paboTsl ¢ | peuraer
HCTIOJIb30BaHHEM 3a/1a4y,
AIIEKTPOHHBIX HCTIONB3YeT
TaOITUI] hopMyITBI,

HIPOBOJUT

BBIYHCIICHHS,

5) 000CHOBBIBAET

cBOU

JIEHCTBHS,

OTBEYAET HA

JIOTIOTHUTEbHBIC

BOTIPOCHI

6) cobmogaer

TEXHHUKY

Oe30macHOCTH
3HaKOMUTHCS ¢ | Ducmons3zyer IIpaBunbHOCT Tema 36. OueHouHoe OueHouyHoe
BBIOOPOYHBIM peyYu OCHOBHBIE b 3aKkoH 00JIBIINX CpeacTBO cpencrso 3.1
METOJIOM TOHSITHS, [TonHOTA 4HCEN 2.1,
UCCIIEIOBaHUS TE€PMHUHBI CamocrosTens OneHo4Hoe
COBOKYITHOCTH 2)uznaraer HOCTb CPEACTBO
JaHHbIX. M3y4ats B | (mepeduciser, (6e3 2.2,
xoze Ha3bIBaET) JIOTIOJTHUTENb OneHo4Hoe
MPaKTHIECKON CYIIECTBEHHOE HBIX cpeacTBo
paboThI ¢ | comepkaHue HaBOJISIIIIAX 2.3
UCIIOJIb30BaHUEM BOIIpOCa BOIIPOCOB




3JICKTPOHHBIX 3)mpuBoauT
Ta0IHIl pUMEpPBI
MIPUMEHEHHE 4) ocy1iecTBisIieT
BBIOOPOYHOTO oTbop
METoAa HYXHOM
UCCIIeI0BaHUs nHdopManuu st

BBITIOJTHEHHS

MIPaKTHIECKUX

3aJaHHM,

pemaer

3a/1a4my,

HCTIONB3YeT

(hopmyibL,

MPOBOJAUT

BBIYHCIICHHS,

5) 060CHOBBIBaET

CBOU

JeUCTBUS,

OTBEYaeT Ha

JTOTIOTHUTEbHEIC

BOTIPOCHI

6) cobmoaer

TEXHUKY

6e30macHOCTH
OcBauBathb 1)ucnons3yet IIpaBunbHOCT Tema 37. OueHoyHoe OunenouHoe
TIOHSITHS: peur OCHOBHEIE b HemnpepriBHble CPeCTBO cpeactso 3.1
HEIpepbIBHAS HOHSTHS, ITonnoTa ClIy4aiiHble 2.1,
ciydaiiHast TEpPMHHBI CamocTrosiTens BEJINYUHBI OueHo4yHoe
BEJIMYHHA, 2)uznaraer HOCTh (pacnpenerneHus) cpeacTBO
HETIpephIBHOE (nepeuncnser, (6e3 2.2,
pacrpeneneHue, Ha3bIBACT) JIOTIOTHUTEIb OueHouHoe
(hyHKIHSA CyIIIeCTBEHHOE HBIX CpeacTBo
TUIOTHOCTH coJliepKaHne HaBOJSIINX 2.3
BEPOSTHOCTH. BOTIpOCa BOIIPOCOB
IIpuBonuts 3)mpuBoaUT
MPUMEPHI MIPAMEPHI
HENPEPBIBHBIX 4) ocyrecTBuseT
CITyJaitHBIX oTbop
BEJIMYUH. HYKHOM
Haxoauth nHpopmanuu s
BEPOSTHOCTH BBITIOJTHEHHS
coOBITHIT 0 | MPaKTUIECKUX
JMaHHOW (yHKIMH | 3aJaHUM,
IUIOTHOCTH, B TOM | pemaer
yycie 3a1a4H,
PaBHOMEPHOTO UCTIONB3YeT
pacnpeneneHus (hopmyibL,

MPOBOJIUT

BBIYHCIICHHS,

5) 060CHOBBIBaET

CBOH

JIEUCTBHS,

OTBEYAeT HA

JIOTIOJTHUTENbHBIE

BOTIPOCHI

6) cobmoaaet

TEXHHUKY

Oe3omnacHocTH
OcBauBatb l)ucnons3yet IIpaBunsHOCT Tema 38. OneHovHoe Ounenounoe
HOHSATHUS: peur OCHOBHBIE b Hopmansnoe CpeacTBo cpenctso 3.1
HOPMaJIbHOE MIOHSTHUA, [TonHOTa pacrpezenenue 2.1,
pacripenieneHue. TEePMHHBI CamocrosTens OueHouHoe
Briaensars mo | 2)uznaraer HOCTb CPeCTBO




OTHCaHUIO (nmepeuucisier, (6e3 2.2,
CITyJaiiHbIe Ha3bIBAET) JIOTIOJTHUTEIb Ounenounoe
BCJIMYHHEI, CYIIECTBEHHOE HBIX CpeacTBO
pacnpesienéHHbIe coJiepiKaHne HaBOJISINX 2.3
0 HOPMaJIbHOMY | BOIIpOca BOIIPOCOB
3aKOHY. 3)mpuBoauT
IIpuBonuts IIPUMEPBI
npuMepbl  3amad, | 4) OCyIIeCTBISET
TIPHUBOIATITIX K | oTOop
HOpMaJIbHOMY HYKHOM
pacTpenesieHuIo. HHPOPMALIIH IS
Haxomuts BBITIOJTHEHHS
YHCIIOBbIE MPAaKTUICCKUX
XapaKTePUCTUKU 3aJlaHuH,
HOPMAaJILHOTO pemaer
pacrmpesieNieHusl o | 3a4adH,
W3BECTHBIM UCIIOJIb3YET
dhopmymam. hopMyJBI,
Pemares  3amaum, | mpoBoAHT
CBsI3aHHBIC C | BBHIYHCIICHUS,
IPUMEHCHAEM 5) obocHOBEIBaeT
CBOMCTB CBOM
HOPMAaITbHOTO JeHCTBAsA,
pacrpezenenuii, B | OTBEYaeT Ha
TOM  4YHClI€  C | JIONOJHUTEIbHBIC
UCIIOJIb30BaHHEM BOIIPOCHI
ANIEKTPOHHBIX 6) cobmoaer
Ta0IHIL TEXHHUKY
6e30macHOCTH
IToBTOpATH 1)ucnons3yet IIpaBunbHOCT Tema 39. OueHouHoe OueHouyHoe
U3yYeHHOE U | pe4d OCHOBHEIC b [ToBTOpeHume, CpeacTBo cpenctBo 3.1
BBICTpauBaTh TIOHSTHS, [TomHoTa 000011IeH e U 2.1,
CUCTEMY 3HAHUH TEPMHHBI Camocrositens | cucrtemaruzanus | OueHouHoe
2)u3naraet HOCTb 3HAHUH CpeCTBO
(nmepeuncnser, (6e3 2.2,
Ha3bIBACT) JIOTIOTHUTEIb OueHouHoe
CYLIECTBEHHOE HBIX CpeacTBO
coziep)KaHue HaBOJALIUX 2.3
BOTIpoca BOIIPOCOB
3)npuBOIUT
MIPUMEPHI
4) ocyIIecTBIsCT
otbop
HYKHOHI
HHPOPMALUH [T
BBIITOJTHECHHS
MPAKTUIECKUX
3aJIaHHH,
pemaer
3aa4H,
UCIIOJIb3YeT
hopMyIBI,
MPOBOJUT
BBIYUCIICHUS,

5) 000CHOBBIBAET
CBOH

JICUCTBHUS,
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIC
BOTIPOCHI

6) cobmogaer
TEXHUKY
0e30MacHOCTH




1.6 YciaoBus npoBeAeHUs] TEKYLIEro KOHTPOJSA U IPOMEXYTOYHOH
arrecTauuu
KaOuHetr MateMaTuku

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

[lepeHOCHOE TEXHHUUECKOE 000PYAOBAHKE:
- IPOEKTOP;

- DKpaH;

- MEPEHOCHOU KOMIIBIOTED.



2 TEKYIIIUHA KOHTPO.Ib

Tekymmi KOHTPOJIb MMPOBOJIUTCS HA MPAKTUYECKUX 3AHATHUSX U BKIIKOYACT B
ce0s1 OLIEHKY 3HAHUHM ¥ YMECHUM, KOMITETCHITMA 00y4YaromnuXxcsl.

DopMBbI ITPOBEICHUS TEKYILETO KOHTPOJIA:

1. yCTHBI OmpPOC, MUCHMEHHBIN OMPOC (MOXET OBITH MPOBEACH B (opMme
TECTUPOBAHUS),

2. BBINOJHEHUE NPAKTHUUYECKUX padOT MNpH MPOBEACHUU MPAKTUYECKUX
3aHITHUH,

3. BHCAYIUTOPHAA CAMOCTOATCIIbHAA pa60Ta.

Ouenounoe cpeacrso 2.1
JJIS IPOBe/IeHHsl TEKYIero KOHTpoJisi B (popMe onpoca
YCTHBIM OoMpoc — KOHTPOJIb, IMTPOBOAMMBIN TOCAE M3y4YeHHUS MaTepuaia Io

OJIHOMY WJIM HECKOJbKUM TeMaMm (pasjesiaM) IUCHUMIUIMHBI B BUAE OTBETOB Ha
BOIIPOCHI 1 OOCYKJACHUS CUTYalIU.
Bonpocsl 1J1s1 yCTHOTO onpoca.
1 cemecTp
1. JlaliTe onpeneneHue qeCTBUTENBHBIX yncen. [IpuBeaure npumep.
2. Kak uzoOpaxkarorcs JeHCTBUTEIbHBIC YMCIIa HA YUCIIOBOM MPSMOM?
[TpuBenuTe npumep.

3. JlaliTe onpeneneHne MOyJsl JIEMCTBUTENBLHOTO uncia. [Ipuseaure
MpUMeEp.
CaolicTBa MOyJIsl IEUCTBUTENBHOTO uncia. [IpuBeaure npumep.
Haitte onpenenenue Toxaectna. [Ipuseaure npumep.
Haiite onpenenenne Gyukiuu. [Ipusenure npumep.

Nk

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

(GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIE U HEYETHBIE, IPAPUK

¢dbyukiuu. I[IpuBenure npumepsl.

Crenens ¢ uensiM nokasareneM. [IpuBenure npumepsl.

9. Crenennast (yHKIHMS C HATYpaJIbHBIM U LENbIM MTOKa3aTeneM. Ee
cBoiicTBa u rpaduk. [IpuBeaure npumMepsi.

10. ApudmeTndeckuit KOpeHb HaTypabHOU cTeneHu. CBOWCTBa U rpaduk
KOpHsI HaTypaJibHOU cTerneHu. lIpuBeaure npumepsl.

11. I'pagycHast u paaguanHas Mepa yria. TpuroHoMeTpu4ecKuii Kpyr.
[IpuBenure npuMepsl.

12.0npenenenus CMHyca, KOCUHYcCa, TAHTE€HCA YKclia. 3HAKK SINX, COSX ,tgx
, CtgX IO YETBEPTSM.

13.0OCcHOBHBIE TPUTOHOMETPUUECKUE TOKIECCTBA.

14.®opmysiel IpUBEIEHUS, TPABUIIO, TPUMEDPBI.

15.®@opmynbl CIOKEHUS.



16.DopMyIbl IBOMHOIO apryMEHTA.

17.®opMmyiibl IpeoOpa3oBaHUs CyMMbI TPUTOHOMETPUYECKUX (PYHKIINI B
IIPOU3BEJCHUE U IIPOU3BEACHHS B CYMMY.

18.06patHbie TpUroHOMETpUYECKUE QYHKITUH.

19.®opMybl KOpHEH TPOCTEUIINX TPUTOHOMETPUIECKUX YPaBHEHHH Sin X
= a, cosx = a. YacTHbIe ciryyanu.

20.DopMyJIbl KOPHEHW MPOCTEHIIUX TPUTOHOMETPUYECKUX YPABHEHUH tgX =
a, ctgx = a.

21.ITocnenoBarenbHocTU. CriOCOOBI 3aJaHUs TOCIIEIOBATEIBHOCTEN.
[IpuBenure npumep.

22.ApudmeTnueckasl U TeOMeTpUUecKas rmporpeccuu. beckoneuHo
yObIBaroIasi reOMEeTpUYecKasi IpPOTPECCHsL.

23.AKCHUOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX. [IpuBennuTe npumepsl.

24.B3anMHOE pacnoJioKeHUE NPAMBIX B IpocTpaHcTBe. [IpuBeaure npumep.

25.11apannenbHOCTh NPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE.

26.YT1IIBI C COHANIPaBIECHHBIMA CTOPOHAMU, YTOJ MEXAY NPSIMBIMH B
IIPOCTPAHCTBE.

27 .ITapajuieTIbHOCTD INIOCKOCTEN: MapaIeIbHOCTh MIIOCKOCTH, CBOMCTBA
MapaJyICIbHBIX INIOCKOCTEH.

28.1leprieHIUKYISIpHBIE IPSAMBIE B IPOCTPAHCTBE, MPSIMBbIC NTApAJUIEIbHBIE U
NEPIEHANKYJISPHBIE K TUIOCKOCTH.

29.1Tpu3Hak neprneHIuKyJISIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O
PSAMOU MEPIIEHIUKYJISIPHON TUTIOCKOCTH.

30.IleprieHAUKYJISIp U HAKJIOHHBIE.

31.Yrbl B IPOCTPAHCTBE: YOI MEXAY NPSIMOU U TNIOCKOCTBIO; IBYTPAHHBIN
YTOJI, TMHENHBIN yTOJ ABYTPAHHOIO yIJa.

32.IleprieHAUKYISPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIEHANKYIISIPHOCTH ABYX
IJIOCKOCTEN. Teopema 0 TpEX NMEePHEHIUKYISIpax

33.IloHATHE MHOrOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAHHHKA,
BBINTYKJIbI€ U HEBBINTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOTPAHHUKA.

34.1lpusma: n-yrojipHas Npu3Ma; I'PaHU U OCHOBAaHUS MPU3MBI, MpsMas U
HAKJIOHHAasi TMpU3Mbl; OOKOBas M TMOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapannenenurien, npsAMOYTOJbHBINA NapaJljICICHUIIE] U €r0 CBOMCTBA.

35.IIupamuga: n-yroyibHasi OupamMuja, TPaHU U OCHOBAaHUE MUPaMUJIBI;
OOKOBasi M TOJHAs MOBEPXHOCTh MUPAMUJIbBI; MpaBUIbHAS U yCEUEHHAS
nupamuaa. JJIeMEHTbl TUPaMUIblL.

36.1IpaBunpHbIE MHOTOIPAHHUKH: MOHSTHE MPAaBWIBHOTO MHOTOIPAHHUKA,
MpaBWIbHAS MPU3Ma U MIpaBUJIbHAS NMUPAMUAA; PABUIIbHAS TPEYroJIbHAs



nupamMua U npaBuibHbINA TeTpasap; Ky0. [IpeactaBnenue o mpaBUIbHBIX
MHOTOIPaHHHUKAX: OKTa3JIp, TOACKA3AP U UKOCABIP.

37.CumMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOH,
IJIOCKOCTH. DJIEMEHThl CUMMETPUM B NUpamMuAax, NapajuiesIeluIeax,
MPAaBWJIbHBIX MHOTOTPAHHHUKAX.

38.Ilnomans OOKOBOM TOBEPXHOCTH M TOJHOHW TOBEPXHOCTH MPSIMOM
MIPU3MBI, IJIOIIAIb OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi
MIPU3MBI.

39.11nomraap 60KOBOM MOBEPXHOCTH U MMOBEPXHOCTHU MPABUILHON MUPAMUIBI,
Teopema o oA OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMU/IBI.

40.00bEM nupaMuIbl, MPU3MBI

41.Cpennee apudmernyeckoe, MeauaHa, HauOoOJIblIee KM HAMMEHbIIEE
3HAYEHMsI, pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE YHCIOBBIX
HabopoB. [IpuBenure npumepsl

42.CnyyaiiHble  OKCIIEpUMEHTHI  (OMBITBI) U CIy4ailHble  COOBITHSL.
DneMeHTapHble cOObITUS (MCXO/bI). BeposSTHOCTH CydyaiiHOrO COOBITHS.
BeposiTHOCTH COOBITHI B ONbBITaX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH.

43.0nepannu  HajJ COOBITUSAMH: TIEpEeCEUCHHE, OOBECIUHCHHE COOBITHIA,
IPOTUBOIOJIOKHBIE COOBITHS.

44. lnarpammel Diinepa. @opmyJia CI0KEHUSI BEPOATHOCTEN

45.YcnoBHas BEpPOSITHOCTh. Y MHOXEHHE BepoaTHOcTel. dopMyna moJHOU
BeposiTHOCTU. He3aBucumble coObITHS

46.KomOuHaTOpHOE MpaBWIO YMHOXeHUdA. [lepectaHoBku U (hakTopual.
Yucno coyeTaHuu.

47.Tpeyronsnuk [lackans. ®opmyna 6mHoma HeroToHa

48.buHapHBIl  Clly4aiiHBIA ONBIT (MCIBITAHUE), YyCHOEX M HeyJaya.
HesaBucumele ucnpitanus. Ceprst HE3aBUCUMBIX UCIIBITAHUI 1O IEPBOTO
ycriexa. Ceprst HE3aBUCHUMBIX UCIIBITaHUN bepHyun.

49.Cnyvaiinas BenuunHa. Pacrmpenenenue BepositHocTed. Jlmarpamma
pacnpenenenusa. CymMmma v MpOU3BEJACHUE CIy4YailHbIX BeTnyuH. [Ipumepsl
pacnpeneneHui, B TOM YMCJIe TEOMETPUIECKOe U ONHOMHUATBHOE

2 Cemectp
3 CreneHp ¢ palnMOHAIBHBIM TIOKa3aTeneM. CBOWCTBAa CTEIECHM.
[IpuBenuTe NpUMEPBI.
4 Ilpocreiimme nmokas3aTelbHbIE YPaBHEHUS U HEpaBeHCTBa. [IpuBenure
IPUMEDBI.
5 TlokazarenbHast ¢GyHKuus, €€ cBoWcTBa u rpaduk. [IpuBeaute
IPUMEPHI



6 Jlorapupm wuwmcna. [lecaTuuHble U HaTypalibHble JIOTapU(MBI.
[IpuBenuTe NpUMEPBHI.

7 CsoiictBa norapudmos. [IpuBenurte npumepsl.

Jlorapudmuueckre ypaBHEeHUs! U HepaBeHCTBaA. [[puBeauTe npumepsl.

9 Jlorapupmuueckas ¢yHkuus, €€ cBorcTtBa u rpaduk. [lpuegute
IPUMEDBI.

10 TpuronomeTrpuueckue GyHKIIUHU, UX CBOMCTBA U rpaduxu. [Ipuseaute
MIPUMEPHI.

11 Tpuronomerpuueckue HepaBeHCTBA. [[puBenTe MpUMeEpBI.

12 HenpepbiBHble  GyHKIMH. MeTOo HMHTEPBANOB IS PEIICHUS
HEPABEHCTB.

13 IIpousBognas ¢yHkuuu. ['eomMerpudeckuid U (PU3MUECKHN CMBICT
nponu3BoaHOM. [TpuBeauTe npumepsl.

14 Ilpon3BogHbie 3nemMeHTapHbIX (yHkuuil. IlpousBoaHas cyMMBl,
IPOU3BEEHUS, YacTHOTO (pyHKIMil. [IpuBenure npumepsl.

15 [lpumMeHeHne NPOU3BOAHOM K  HCCIENOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. [IprBeanTe npumepsl.

16 HaxoxxneHne HauOOJIBIIEr0 WU HAaMMEHBIIEro 3HauYeHUsI (PYHKIMU Ha
orpeske. [IpuBeaure nmpumepsl.

17 IIpumeHeHre npoOrn3BOAHOMN ISl HAXOKACHUS HAWITYUIIEro PEIICHUS B
NPUKIAJAHBIX 3a7a4ax, U1 ONpENEJIEHUs CKOPOCTH IIpolecca,
3asianHoro hopmyoit wiu rpadukom. [IpuBeaure npumepsl.

18 ITepBoobOpasnas. Tabnuia neppoodpazHbix. [IpuBeaure npumMepsi.

19 Unterpas, reoMeTpuyeckuii M (PU3UYECKUA CMBICT HWHTETpaa.
[IpuBenute npuMepsl.

20 Beriuucnenne wuwHTerpaia mno  ¢opmyine  Herorona—JleiOnura.
[IpuBenuTe NPUMEPBHL.

21 Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAIb IMMOBEPXHOCTH
cdepsl. B3auMHoe pacnoniokeHne cepbl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cdepe; miomanb chepsol. [IpuBeanre npumepsi.

22 N3obpaxenue coeppl, mapa Ha 1wiockoctd. CedeHus 1apa.
[IpuBenure npuMepsl.

23 IlunuHapuyeckass MOBEPXHOCTh, OOpasylolue UUIMHAPUYECKON
NOBEPXHOCTH, OCh LHWJIMHAPUYECKOW MOBEpXHOCTH. L{mmuuap:
OCHOBaHMsI U OOKOBasi MOBEPXHOCTh, 00pa3yroIiasi U OCh; TIOMIATh
OOKOBOI 1 TIOJIHOM TTOBEpXHOCTH. [IpuBennTe nmpumepsi.

24 N3o0paxkenne IWIMHApPA HA TUIOCKOCTU. Pa3BépTka mmmmHapa.
Ceuenus HWINHAPA (MJIOCKOCTBIO, MapaJUICIIbHON 1581051
NEPHEHANKYJIIPHON ocH nuunuuapa). [Ipuseaure npumepsl.

25 Konunueckasi MOBEPXHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH,
OCh M BEpUIMHA KOHMYECKOM NOBepXHOCTH. KOHyC: OCHOBaHuE U
BeplIMHa, oOpasylollas M OCh; IJIOMIA[b, KAaKOE TEJI0 Ha3bIBaIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0 JJIEMEHTHI, KaK MOJYYUTh KOHYC
NyTEM BpalleHUs MNPSIMOYTOJIBHOTO TpeyrojbHuka.  [IpuBenute
MIPUMEPHI.

oo



26 Ilnomans OOKOBOW W TIOJHOM IMOBEPXHOCTU. Y CEUEHHBIH KOHYC:
oOpa3ylomue ¥ BBICOTa; OCHOBaHHMA W OOKOBas MOBEPXHOCTb.
[IpuBenuTe NpUMEPBL.

27 N3obpaxxenne KoHyca Ha TUIOCKOCTH. Pa3Béprka komyca. CedeHus
KOHyca (IUIOCKOCTBIO, MapajuieIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO,
poXosIIer yepe3 BepinHy. [IpuBeaure npumepsl.

28 KomOuHamms Ten BpalleHus U MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCAaHHBINA OKOJIO cephl; chepa, BOUCaHHAS B MHOTOTPAHHUK HIIA B
Teno BpauleHus. [IpuBeauTe npumepsl.

29 Tlonsatue 06 oO6bEMe. OcHOBHBIE CBOWCTBA 00BEMOB Teil. OO0bEM
nuiInHApa, koHyca. O0béM mapa u miomans chepsl. [IpuBegute
IPUMEDBI.

30 [Tono6ubie Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI00HBIX Tl

31 BekTop Ha MIIOCKOCTH M B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.

32 Pa3noxeHne BEKTOpa o TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napauienenunena. [ Ipuseaure npuMepsl.

33 IIpssmoyronpHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel
BEKTOpa.  Yroa Mexay BekTtopamMu. CKalapHOE MPOU3BEICHUE
BEKTOpPOB. BpluncieHne yrioB MexIy MNPSIMBIMA U IUIOCKOCTSIMH.
[IpuBenute npuMepsl.

34 [Ipumepsl MPUMEHEHHUs] MAaTEMAaTUYECKOTO OXHUAAHUS (CTpaxoBaHHUE,
aorepest). MaTeMaTnyeckoe 0XKMIaHHE CYMMBI CITyYalHBIX BEIUYMH.
MaremaTtuueckoe O0XXHJAHUE TE€OMETPHUUECKOr0 M OMHOMHUAIBHOIO
pacnpenenenui. [Ipusennte npumMepsl.

35 Jlucnepcus U cTaHAapTHOE OTKIOHEHUE. [lucriepcnn reOMeTpruIeCKOTo
¥ OMHOMHAJIBHOTO pacnpeneneHus. [IpuBeaure npumepsl.

36 3akoH OonbmIMX uKceNl. BbBIOOPOUYHBI METOJ HCCIeIOBaHUM.
[IpuBenuTe NPUMEPBHI.

37 Ilpumepsl HENPEPBIBHBIX CIyYalHbIX BEIUYUH. DYyHKIUSA IUIOTHOCTH
pacnipeneneHrs. PaBHOMEpHOE pacnpelesieHHe W €ro CBOKWCTBA.
[IpuBenure npuMepsl.

38 IlpeacraBiaeHrue JaHHBIX C IIOMOIIBIO TaOIUIl W JUarpamm,
onMcareyibHas cTaTucTuka. [IpuBenure npumepsl.

39 OmpITBI €  PaBHOBO3MOXHBIMH  DJIEMEHTApPHBIMHU  COOBITHUSIMH,
BBIUMCJICHHE BEPOSTHOCTEH COOBITHII C mpuMeHeHHeM GopMyll U
rpaduyeckux MeToA0B (KOOpAMHATHAs IpsiMasi, IepeBO, AMarpaMmma
Diinepa). [IpuBenure mpumMepsl.

40 Cny4aiiHble BEJIMYMHBI U PACIIPEICICHUSI, MATEMATUYECKOE OKHUIaHUE
CIy4alHOM Benu4uH. [IpuBenure npumMepsl.



Kpurtepuu oieHKH OlIeHOYHOIO cpeacrTna 2.1
JJISl IPOBe/IeHUs] TEKYLero KOHTPoJist B popMe omnpoca
Omeem oyenusaemcsa OommemKon «KOMIAUYHOY, eC/IU 00YUAIOWUIICA:

l. MOMHOCTBIO  pacKpbul  COJAEpKaHWe  MaTepuasia B 0ObeMe,
MPEIyCMOTPEHHOM TIPOrpaMMOM W YUYEOHHKOM; H3JIOKUI MaTepual
I'PaMOTHBIM SI3BIKOM B OIPEIEIEHHON JTOTHYECKON MOCIeq0BaTeIbHOCTH,
TOYHO UCIOJIb3YsI MAaTEMaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

2. MPaBWIbHO BBHINOJHUJI PUCYHKH, YEPTEXKU, TpaQUKU, COMYTCTBYIOIIUE
OTBETY;

3. moKa3aJl  yMEHME  WUIIOCTPUPOBATh  TEOPETHUYECKHE  IOJOKECHUS
KOHKPETHBIMU TNpPUMEpPaMHU, NPUMEHITh HUX B HOBOW CHUTYallUH MpH
BBITIOJTHEHUH MTPAKTUYECKOTO 3aJaHNs;

4. TpONEMOHCTPUPOBAI YCBOEHUE pAHEE H3YUYECHHBIX COIYTCTBYIOLIUX
BOIIPOCOB, C(POPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIOJIb30BAHHBIX TMPU
OTBETE YMEHUN U HABBIKOB;

5. OTBEYaJl CaMOCTOSTEIIEHO Oe3 HaBOIAIIHUX BOIIPOCOB YUHUTCILA.

Bo3moxkHEBI OJHA — JABC HCTOYHOCTH IIPHU OCBCIICHNH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAJIKAaX, KOTOPBIC YYCHHUK JICTKO UCITPABUII 110 3aMCYAHWUTIO YUHUTCIIA.

Omeem oueHuesaemcs OMMEmKou «xopouio», c€CiIIi OH YIOOBJIICTBOPCH B
OCHOBHOM Tp€6OBaHI/I$IM HAaOTMCTKY «OTIIMYHO», HO IIpH 3TOM HMCCT OJHWH M3
HEOOCTAaTKOB.

1. B H3JIOXKCHHMN OOITYIICHBI HEOOIbIIINE HpO6€HBI, HE HCKa3HuBIINC
MATEMAaTHYCCKOI'O COACPIKAHNA OTBECTA, UCIIPABJICHHBIC I10 3aMCUYAHHUIO YUHUTCILA.

2. JOMYIIEHbl OMMOKKM WM 0ojiee JBYX HEIOYETOB TMPU OCBEIICHUHU
BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIAJKaX, KOTOPHIE YUEHUK JIETKO UCIPABUII
10 3aMEUYaHUIO YUUTEIIS.

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

1. HEIIOJIHO WJIA HEIOCIEA0BATEIbHO PACKPBITO COACPKAHUE MaTEpHUaia, HO
oKa3aHoO oOllee TMOHUMAaHUE BONpOca M MPOIAEMOHCTPUPOBAHBI YMEHHUS,
JOCTATOYHBIE I  JAJBHEMIIETO0  YCBOEGHHMS  IPOTPAMMHOIO  MarTepualia
(ompenenennbie « TpeOOBaHUAMHI K MATEMATUYECKOM MOATOTOBKE YUAIIUXCSD?).

2. HMCIIMCH 3aTPYAHCHHA W JJOITYHICHBI OIMOKH B OIpCACIICHNN MMOHSITUI
H, HCIIOJb30BAHHUH MaTeMaTUYECKOM TCPMUHOJIOTHH, YCPTCIKAX, BbIKJIAAKAX,
HCTIPAaBJICHHBIC IMOCJIC HCCKOJIbBKUX HABOJAAIMIUX BOIIPOCOB YUUTCIIA,



3. YYEHUK HE CHOPABUJICA C NPUMEHEHUEM TEOPUU B HOBOM CUTYyalluu IIPU
BBIMIOJTHEHUH TPAKTHYECKOTO 3aJaHUs, HO BBIMOJHUJ 33JaHUS 00S3aTEIbHOTO
YPOBHS CII0KHOCTH IO TaHHOU TEME;

4. IIpY 3HAaHUM TEOPETUYECKOTO MaTepuaja BbISABICHA HEAOCTATOYHAs
c(hOpMHPOBAHHOCTh YMEHHUI 1 HABBIKOB.

Ommemka ((HeyOOGJlemGOpumeJleO» cmaeumcs 6 cnedyromux ayuanx:

1. HE PaCKpPBITO OCHOBHOE COJICpIKaHUE yIeOHOTO MaTepuara,

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

3. JOMYILIEHbl OIIMOKH B OMNPEACIICHUH MOHATHA, MNpPU HUCHOJIb30BAaHUU
MaTE€MaTUYeCKOM TEPMHUHOJIOTUU, B PHUCYHKaxX, 4Yeprexkax WM rpapukax, B
BBIKJIAJIKAX, KOTOPbIE HE HMCIPABJIEHBI IIOCIE HECKOJBKUX HABOJIAIIMX BOIPOCOB
YUUTENS

4. YUYEHHK OOHApYyXWJI TOJHOE€ HE3HaHWE M HENOHMMaHWE H3y4aeMoro
MaTeprajia Ui HE CMOI OTBETUTh HU HA OJMH M3 IIOCTABJICHHBIX BOIIPOCOB IIO
M3y4aeMOMY MaTEpHAITy.

OuenovHoe cpeacrso 2.2
JJIS1 IPOBeIeHUs] TEKYLEro KOHTPOJIA M0 Pe3yibTaTaM NPAKTUYECKUX
3aHSATHH
BrinosiHeHre KOHTPOIBHBIX pabOT MPU MPOBEACHUN MPAKTUYECKUX 3aHITUN

HaIpaBJICHO Ha MPOBEPKY YMEHUMN U PE3yIbTaTOB 00yueHus. B Texyiiem KoHTpoIie
OLICHUBAETCSI MPABWIBHOCTh U IOJHOTA BBINOJHEHUS 33JaHUM 1O TEME, CTENEHb
CaMOCTOSITEJIbHOCTH TPU BBIIIOJHEHUM 33JaHUM W COOTBETCTBHE BPEMEHHM Ha
BBITIOJIHCHUE 3aJJaHUSI.

Tembl KOHTPOJIBHBIX padoT

Kontpoabnas padora Ne 1 mo teme: «MHOkecTBa pallHOHAJIBHBIX U
HeﬁCTBHTeﬂbHLIX quceJ. PalII/IOHaJIbeIe YPABHCHHUA X HEPABCHCTBA)>

KontpoubHnas padora Ne 2 no reme: «®@ynkuuu u rpaguku. CreneHs ¢
LeJIBIM I0KAa3aTeJIeM

KonTpoasHnas padora Ne 3 nmo treme: «ApudmMerndeckuii KOpeHb n—oii
crenenn. UppannonajibHble YypABHEHHUS U HEPABEHCTBA)

KonTpoasHnas padora Ne 4 mo treme: «@opmMyJibl TPUTOHOMETPHUH.
TpuroHomerpuveckne ypaBHeHH s




KonTtpouabsnas padora Ne 5 «Ilocsie1oBaTe IbHOCTH M IPOrPecCHm

KonTpoabnasa padora Ne 6 mno Tteme: «IloBTopeHue, 0000meHue u
CHCTEeMAaTHU3al s 3HAHUIN»

KonTpoabsHasi padora Ne 7 mo teme: «BBeeHue B cTepeoMeTpHIO»

KonTpoabsHnas padora Ne 8 mo reme «IIpsimbie ¥ IJII0CKOCTH B
npocrpancTie. [lapanieJbHOCTh NPAMBIX H IJIOCKOCTEN»

KonTpoasHas padora Ne 9 nmo teme: «llepnieHanKyJIsIpHOCTD NPAMBIX U
IJIOCKOCTEe»

KonTpoabnasas padora Ne 10 mo Teme «Yriabl Mexay HNPAMbIMH H
ILUIOCKOCTSIMIDY

Kontpoabnas padora Nell mo teme: « MHOrOrpaHHUKW»

Kontpoabnas padora Nel2 nmo teme: «O0beMbl MHOTOTPAHHUKOB»

KonTpoasnas padora Ne 13 no teme: «IloBTopeHue: cedyeHus , pacCTOTHUS
H YIJIBI»

KonTpoubnas padora Ne 14 no teme: «Teopusi BeposiTHOCTEl H
MATEeMAaTHYeCKasl CTATHCTHKA»

KonTpoubnas pa6ora NelS no teme: «IloBTopenue, 00001menue u
CHUCTEeMATH3alMs 3HAHUID)

Koutpoabsnas padora Nel6 no teme: «Ctenenpb ¢ paliuOHAJIbHBIM
nokasarejieMm. Ilokasareabnas pynkuus. [lokasareabHble ypaBHEHUS U
HEepaBeHCTBa»

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

KonTtposbHnas padora Nel8 no teme: «Tpuronomerpuyeckue pyHKuuu u
ux rpa¢guku. TpuroHomerpu4ecKne HepaBeHCTBA»

KonTtpoubnas padora Ne 19 no reme: «IIpon3soanas. Ilpumenenne
MPOU3BOJIHOIN»

KonTtpoubnas padora Ne 20 mo teme: «AHTErpas u ero npuMeHeHue»

KonTtpoubHnas padora Ne 21 no teme: «CucremMsl ypaBHeHHUi»

KonTtpoubnas padora Ne 22 no teme: «HatypajbHble U mejabie YMCI2)»

Kontpoubnas padora Ne 23 no teme: «IloBTopenue, 0000menue u
CHCTeMATH3ALUs 3HAHUID)

Kontpoabsnas padora Ne 24 no teme: «Tesia Bpamenus»

KonTpoabsHnas padora Ne 25 no teme: «O0beMbI TeJ»

KonTpoasHnas padora Ne 26 no teme: «BeKTOpbI M KOOPAMHATHI B
NMPOCTPAHCTBE»




KonTtpouabsnasi padora Ne 27 no teme: «IloBTopenue, 0000menne u
cHcTeMaTH3alusA 3HAHMID)

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

KonTpoabnasi pabora Nel mo teme: «VMHOKeCTBa pAITMOHAJIBHBIX H
NeMCTBUTEJbHBIX YHce/. PanmoHaJbHbIe YypABHEHHS] U HEPABEHCTBA»

1.Ynpocture BhIpakeHHE:

[ 10a 5 4 J 3
+ - : .

a*-b* b—a a+b) a+b

2x+4 x-4 _

xz—x x2+x

2.Pemute ypaBHEHHUE: 0.

3.Pemmte HEpaBEHCTBO:

2_
(x+D(x-1) <0; 6) x2 6x+920
x+4 x"—4x-35

[ 1 N 1 j.n+3
n—-n n’+n) n’-1

0) HalimuTe 3HaueHne MOy4EHHOTO BBIpAXKEHUS Tpu n= -1.

a)

4. a) YpocTuTe BbIpaXEHUE:

KonrpouabHas padora Ne2 no reme: «@ynkuuu u rpadpuku. CreneHs ¢ neabiM

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

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

2. s kaxxaoi (GyHKIUK BEIOEPUTE TPOMEKYTOK, SIBIISIFOIIHMICS €€ 001acThIO OMpeIeICHUS
(ecsi BO3MOKHO).

1

—Vxt+1 YT o F = (x — 1)° = 3x — 2
py T VXL Xx + 5 .. ¥ = (x )y x

3.




Hcnonb3ys rpaduk, st KaXKI0T0 IIPOMEKYTKA YKaKHUTE, BO3PACTACT WM YObIBACT TaHHAS
¢byHKUIMA (€CTH BO3ZMOXKHO).

A) yosiBaer B) Bo3pactaer

BapuanTsl 0TBETOB:

[—8; =7 _[-7; —5] 3 [—1; 2] o [2; 4] 5 [4; 6] 6 65 7] 2

I[J'I}I (bYHKHHH, HpeI[CTaBJ'IeHHOﬁ Ha PUCYHKEC, 3aIMUIINUTC KOJIMYCCTBO MPOMCIKYTKOB, Ha KOTOPBIX
OHa IMOJIOXKUTEIIbHA, U KOJIMYECTBO IMMPOMEIKYTKOB, Ha KOTOPBIX OHA OTpULATCJIbHA.

5. Jlns xaxpaoro rpaduka QyHKIMY 3aMUALTUTE, €CITH BO3MOXKHO, HYJIH 3TOH (PyHKIIHU.
T

)

72

(




-2 -3

6.Buruncrure: a) 32, 6) (-5)% B) (g} ;) (0,D)%  n) (2%} ;) 8+62  x) 456°—
43 -4-.22

0,1—3; %
(42)

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

1.Beruncnure: f/ﬁ'i‘ﬁ(\g—l) A 6/3 +6.

2. Beruucnure:

a)%; 6)N7? 2857 6) Y(-=3)-2-489;  2)4256.
NG

3.YnopocTure BBIpaXKEHHUE:

3[7 3 4
PRSP

¢/64 i3
4 Beraucnure:

a) Y11-2410 -1+ 2410; 6)13 =411 313+ 4411,

5.Pemmre ypaBHeHue

R
)\,fxz + 175 = 15. OTtBeT:
a



KonTposabnasi padora Ne4 o teme: «@opMyJibl TPUTOHOMETPHH.
Tpuronomerpnyeckue ypaBHeHHUsD)

1. Bpramcnure: a) sin%;@ cosﬂ_i”j; B) tg%; r) ctg[—%}

2. HaiiauTe 3a1aHHYI0 TOYKY Ha YUCIIOBOM OKPYKHOCTH: %T”’ %; -2,5;140°,90°
3. Pemute ypaBHEeHHE: a) sint= g; 0) cost= —%.

tg(—t)
tgt + ctgt

4. JloKaXuTe TOXKJIECTBO =—sin’ ¢,

. kY4
5.M3BecTHO, 4YTO sint =0,6,7 <t < > Brrancanre: cost,tgt, ctgt.

KonTpoubHnasi padora Ne 5 mo reme: «IlocienoBaresibHOCTH U
Mporpeccum»

1. Pemnre ypaBHEHUE

XX 4+ 5 + 9x* + 13x* + ... + 57 = 870.

2. Haiinmure cymmy O€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM Mporpeccuu
2 1

4: —: —: L.

5 25

3. Kakue 13 nocnenoBaTenbHOCTEN SBISIOTCS OECKOHEYHO YOBIBAIOLIUMU

r€OMETPUYECKUMHU MPOTPECCUIMU?

11 1
A) 27618
Vh + 2 1 1
5) v — 2° 5 — 245" 5’
—1: —3: —6; —0:
B)
1; 0,7; 0,4; 0,1; ...
I)

4. Halimute cymMmMy OECKOHEUHO yOBIBaIOIIEH reOMETPUIECKON MPOrPECCUH
V5 3v5 — 1 46 — 65

3’ Y] ’ 275




5. Haitaure cymmy 6€CKOHEUHO YyOBIBaIOIIEH T€OMETPUUECKON TPOTPECCUm

(bn),
h;g = Q,B;lLl = 3,84

€CIIH
KonrpoabHas padora Ne 6 no teme: «IloBTopenue, 06001enue u
CHCTEeMAaTH3alUA 3HAHUID)
. 2x+3 x=3
1.Pemure ypaBHeHue: — -— =0.
x°=2x x"+2x
vV — 3x = -1, x =
2. Pemnre ypaBHeHHeE:
1
y = 5 — 3
3. Iloctpoiite rpadguk GyHKIUM: X+
Vx*-vx? — 5= + 6yx = 0.0tBet:
.|_-x
4. Pemute ypaBHEHHE: v
5.
Ay

Bri6epure Gopmyiry, COOTBETCTBYIOIILYIO JAHHOMY

rpaduky:A) b)

I)

y = (x + 3)" -2 y = (x-3)° 2B)F (x-2)* + 3
6
}-‘:){ 2'

Konrpoabnasi padora Ne 7 no reme: «BBegeHue B crepeoMeTpHIo»

1. Ilpsmble a u b nepecekarorcs B Touke A. Jlokaxkurte, 4To mpsimasi ¢, KOTOpast

MIEPECEKAET JaHHBIC MIPAMBIE U HE TPOXOUT YEpPe3 TOUKY A, JIEKUT C HUMU B
OTHOU IUIOCKOCTH.

2. Ilpsmas AB u touku C, D He nexaT B OJHOM IJIOCKOCTH. JloKaxuTe, 4TO

npsmeie AB u CD He nepecekaroTcs.

3. B tpeyroapHoii nupamuae SABC nocTpouTh CE€UYEHUE TIIOCKOCTHIO, KOTOpas

npoxoauT yepe3 ctopoHy AB u Touky M, nexartyto Ha cepeaune pedpa SC.



4. TloctpoiiTe cedyeHue, Mpoxoasiiee Yepe3 YKa3aHHbIE TOUKH.
B[ C
P 1

A] D1

KonTpoabnas padora Ne 8 no teme: «IIpsiMmble U IJIOCKOCTH B POCTPAHCTRBE.
IMapauieJbHOCTH NPAMBIX M IJIOCKOCTEH»
1.Touku M, P, K — cepenunnl pebep DA, DB, DC
terpasapa DABC. HazoBure npsimyto, apauielibHy O
mockoctu FBC

2.ABCDABCD; — npAMOyroJyibHbI} apaJuICICINIIE. | B,
Kakas u3 npsambix mapamuienbHa maockoctu A 1B;C,? A ; m
- : ¥ /4./
—
TST)‘/ = —JC
L B a
b P
A B
D
3.B terpasape DABC BK = KC, DP = PC. IInockoctu
KakoM rpaHu napauienpHa npsamas PK?
P
C

4. BeiOepute BepHbIC BHICKA3bIBAHUS:

1) JlBe mpsiMble B MPOCTPAHCTBE HA3bIBAIOTCS MNapajlIeIbHBIMU, €CIIM OHU HE
MIEPECEKArOTCS.

2) Ecnu ogHa U3 ABYX NapalljieNbHBIX NPSIMbIX NapajiielibHa MJIOCKOCTH, TO Ipyras
npsiMas TM00 Tak ke el mapajijiesibHa, 100 JEKUT B 3TOM TIIOCKOCTH.

3) CyuecTtByer Takas mpsimMasi, KOTopas JEXKHUT B IUIOCKOCTH U IapajiesibHa
IPSIMOM, NTEPECEKAIOIIECH TaHHYO MIJIOCKOCTb.

4) CxpemnmBaronyecs mpsmMble He UMEIOT OOITNX TOYEK.



5.0npenenute B3aMMHOE PACIIOIOKEHUE TIPSIMBIX.

1) a u b — nepecekaromuecs OpsMbIE ’
2) a u b — napannenpHble IpsIMbIe

3) a u b — ckpemuBaroIKecs MpsMbIe a

6. MoryT 1 nipsiMas ¥ IJI0CKOCTb UMETh OJJHY OOIIYIO0 TOUKY?

7. BepHO 1M, 4TO eciu HpsMas HE UMEET ¢ IUIOCKOCThIO OOIIMX TOYEK, TO 3Ta
npsiMasi napajijiesibHa IIJI0OCKOCTH?

8. BepHo 111, 4TO J1t00BIE YETHIPE TOUKH HE JIEKAT B OJTHOM MJIOCKOCTHU?

9. MoryT 11 repecekarbCsl INIOCKOCTH, MapalIeNIbHbIE OJTHOM U TOM Ke IpSIMON?

Konrpoabnas padora Ne 9 no reme «IlepnieHIUKYJIAPHOCTH NPSIMbIX U
IUIOCKOCTEe

1.Yepes Touky O nepecedeHns quaroHajiel KBaapara, CTOpoOHa KOTOPOro paBHa
2cM, mpoBeaeHa npsaMast OM, nepneHauKyJIIpHast K IIIOCKOCTH KBaIpaTa.
Haiinure paccrosaue ot Touku M 110 BepimH kBajpata, eciam OM = 3cM.

2.01pe3ok AE nepneHauKyIsspeH K INIOCKOCTH PaBHOCTOPOHHETO TPEYTOJIbHUKA
ABC. Croponsl TpeyronapHuka 6¢cMm, AE = 3cM. Haiinute pacctosiHue oT KOHIIOB
orpeska AE no npsmon BC.

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

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

1. Orpezok AM sBnseTcsl NEPNEHAUKYJIAPOM K IUIOCKOCTH MPSIMOYTOJBHUKA

ABCJI. Yron mexay npsimoit MC u 3T0if rockocTsio pasen 30 rpaaycos, AJI=v/2,
CI=2. a) Haiitu AM. 0) Haiitu aByrpanssiii yroax MCJIA.

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

Konrpoabnast padora Ne 11 no teme: «MHOrorpaHHuKW»



1.B npaBunbHOM 4eThipéxyroabHo nupamuae SABCD Touka O - ueHtp
ocHOBaHus, S — BepmnHa, SO = 15, SC = 25. Haiitu nnuny otpeska AC.

2. B npaBuibHO# TpeyroasHoil mupamuge SABC M — cepenuna pedpa BC, S —
BepinHa. AB =6, SM = 19. Haiitu miomaas 60KOBOM MOBEPXHOCTU MUPAMU/IBI.

3. B nmpaBunbHol TpeyronapHoi nupamuae SABC N — cepenuna pedpa BC, S —
BepmHa. SN = 6, a momaas OOKOBOW MOBEpXHOCTH paBHa 54. Hailtu mimuny
oTtpe3ka AB.

4.B npsimoyronbHoM napamienenunene ABCDA B 1C D, DC=+117, AA =6,
A D =4. Hailitu njmuny nuaronanu AC ;.

5.Haiitu 1utomaap MOJIHOM MOBEPXHOCTH MPSMOW MPU3MBI C OOKOBBIM PeOpOM,
paBHbIM 5. B ocHOBaHMM NpHU3MbI — pOMO € AUAroHajIsiMu, paBHbIMH 3 U 4.

KonTpoubHasi padora Ne 12 o reme: «O0bEMbI MHOTOTPAHHUKOB)

1. Bo ckonpko pa3 yBeanuuTcs o0beM nmupamubl (puc 1), eciiv ee BHICOTY YBEIUYUTH B

yeThIpe pasza’?
S

B ¢ pucl < puc 2

2. Bo CKOIBKO pa3 yBEJIUUYUTCS ILIONIA]b MOBEPXHOCTU mupamuisl (puc 1), eciau Bce ee
pebpa yBeuuuTh B 2 pasza’?

3. B npaBuibHOM TpeyroipHo# nupamuie SABC (puc 2) MeauaHbl OCHOBAHHUS ITEPECeKaroT-
csi B Touke . O0bem nupamuabl paBeH |, PS = 1. HaliquTe ruiomaas TpeyroisHuka ABC

4. Hatimure 00beM MHOTOTPAHHHMKA, BEPITMHAMH KOTOPOTO SBISAIOTCS TOUkH A, B, C, D E
, F, A1 IpaBUJIBHON IIECTUYTOJIBHON NpU3Mbl ABCDEFABiCiD1EFi, muiomanb 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.
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6.Haiigure BBICOTY TPAaBWIIBHOW TPEYTOJIBHOM IMPAMUJIBI, CTOPOHBI OCHOBAHUS KOTOPOU
6V3

paBHBbI 5, a 00BEM paBeH

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

1.  OtBeTUTH Ha BOIPOCHI IO PUCYHKY

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

2.3 HEKOTOpOW TOYKH MPOBENEHBI K IIJIOCKOCTH MEPIECHIUKYJSIP U HAKIIOHHAs.
JlnvHa mepneHauKyssipa paBHa 8 CM, JJIMHA HAKJIOHHOW paBHa 17 cm. Haiinute
JUTMHY TPOEKIUU.

3. I3 HEKOTOPOUl TOYKH MPOBEJEHBI K ITUIOCKOCTH MEPHEHAUKYISIP U HAKJIOHHAS.
JlnrHa HaKJIOHHOW paBHA 26, yTroi, KOTOPhIH HAKJIOHHAS 00pa3yeT ¢ TIOCKOCTHIO,
paBeH 60°. HaiiguTe qiMHYy MPOEKIIMU HAKIIOHHOW HAa 3TY MJIOCKOCTb.

4. TIlocTtpoiiTe ceueHHs IUIOCKOCTBIO, TMPOXONSIIEH uepe3 BbIIACICHHBIC

TOYKH:

N ° P




KonTtpoJsbnas padora Ne 14 no reme: «Teopusi BeposiTHOCTEH U
MATEeMATHYECKAsl CTATUCTHKA

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

2.BepoaTHOCTh TOTO, YTO HOBAs MIAPUKOBAS pyyKa MUIIET TJI0X0 (UM HE MHUIIIET),
paBHa 0,1. [lokynatenr B Mara3uHe BbIOMpaeT OJHY Takyro pyuky. Haiigute
BEPOSITHOCTh TOTO, YTO AT PyUKa MUIIET XOPOIIO

3.B TOproBoM 1neHTpe IBa OJAMHAKOBBIX aBTOMara NpoJarT Kode. BeposTHOCTH
TOTO, YTO K KOHILY JTHSI B aBTOMATe 3aKoHUnTCA Kode, paBHa 0,3. BepogarHocTs TOrO,
4yTO KO(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 IIapa. M3 ypHbI ABaxAbl BHIHUMAIOT MO OJHOMY
niapy, He Bo3Bpailas ux oopatHo. HaliTu BeposiTHOCTh MOSIBJIEHUS 0€J10T0 11apa npu
BTOPOM UCIIBITAaHUU (COOBITHE B), €CliM MpU MEPBOM HUCIBITAHUU ObUT U3BJICUCH
yepHbIi map (coObITHE A).

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

1.Haiitu BeposiTHOCTH TOTO, 4TO TIpH 10 OpocKkax MOHETHI OPEN BBIMANET 3 pasa.

2.011eHKH, 3HAYEHHS CIy4yalHOM BEIWYMHBI X, 32 KOHTPOJBHYIO paboTy II0
reoMmeTpuu B 11 Kitacce pacnpenenuinch Cleayonmm o0pa3om:

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

[TocTpoliTe rTUCTOrpaMMy 4acTOT paclpeAeeHUs CIyYalHON BEJIMYUHBI.

5.CKONBbKO MIECTU3HAYHBIX yucen (0e3 moBTOpeHus 1udp) MOKHO COCTaBUThH W3
mudp 0, 3,5,6,7,8

KonTtpoabnas padora Ne 16 mo teme: «CTeneHb ¢ pAllHOHAJILHBIM
nokasaresaeM. IlokasarenbHas pynkuus. IlokazaTeabHble ypaBHeHUS U
HEPABEHCTBA»

1. Beruncnure:
1 _l -2453 2 1 1
1 32)3.27 ! 1
a) 3-162; 6) 27 *; B) %; r) 5-16* —0,2-(-0,027)> + /1.
92
2. YrpocTuTe BbIpaKeHHE:



3 1

1 1 x4.x2

5,2 —4,8
3 3 d>-d™

2
a)a’-a; 6) 1 ; B) () ey Bmt); PSR
X

3.IToctpoiite rpaduk ciaeayromend QyHkuu: y=4"

4

4. Haitnute HanOoJibIliee 1 HAWMEHBIIIEe 3HaUYCHUS (DYHKITMU Ha 3aJaHHOM
OTpE3KeE:

1

1 X
6)y=(3) . [-23]
5. Pemnre ypaBHEHUS 1 HEPABEHCTBA:

1, 2
(E) 2-3x — 4
4%+ 2%-20=0
E X+2 E
(1) > 5
(H* <1
7X+1 _ 2x+5 =13.2X_3 . 7%
KounrpoabHas padora Ne 17 no reme: «Jlorapupmudeckas pyHkuus.
Jlorapudmuueckne ypaBHeHHsI 1 HEPABEHCTBA)

1. Pemmure ypaBHEHUE log,s x =—0,5

2. Pemnte HepaBeHCTBO log, (x+1) >3

3. Pemute ypaBHeHue log, (3x—1)=log,,(x+2)

4. Pewmmte HepaBeHCTBO log, (3x—5)> log, (x+3)

5. Haiinute nmpoussenenre KopHel ypaBuenus 1g?x —2Igx —3 =0

lgx+1gy=2

6. Pemute cucrem ABHEHUU
yIP {xz +y* =425

Konrpoabnas padora Ne 18 no reme: « Tpuronomerpuyeckue (PyHKIUN U UX
rpaguxku. TpuroHomerpudyecKkue HepaBeHCTBA)

1. Beruuciaurs:

1 V3
a) arccos1 — arccos | — ;) tarccos—

) .1 . V3
0) arcsinl — arcsin 5 T arcsin (— 7)

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. IMoctpouts rpaduk QyHKINU:
a)y = 2sin3 (x + S?n) —-1,5
0) y = arcsin(x + 1) —%
KonrpouabHasi padora Ne 19 no reme: «IIpousBoanas. [lpumenenne
NPOU3BOHOI)

1. Halitu mpoMeKyTKHU MOHOTOHHOCTH (DyHKIIUU:

a)fix) =26 —3x° + 1

2. OnpenenuTb SKCTPEMYMbI (DyHKITUH:

a) f(x) = x° — 6x

3. Haittu HanOosplliee ¥ HaMMEHbIIIee 3HaUeHUE (PYHKIIMHM Ha OTPE3Ke:

a)f(x) = x'-8 [-1;5]

4. Yucno 36 3anumure B BUJI€ TPOU3BECHUS JBYX MOJIOKUTEIHHBIX YHCEII, CyMMa
KOTOPBIX HAUMEHbIIIAS.

5. Haiimute mpou3BoAHYO0 PYHKIUU

3
X

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

Konrpoabnas padora Ne 20 no teme: «IHTErpaj u ero npuMeHeHHe»
Boiyucnurs

1 k.4
16
— 133
_J:(3x 1y ke f cos4dx dx
[ x2dx °
4
3
_]‘(.2-’("'?)‘1’5
i VX
1 3dx

2. HaiiauTe miomans GUrypsl, orpaHM4eHHOM TMHUAMU Y = x2,x = 1,x = 4,y =
0.
3. Beruucnure 006EM Tena, o0pa3zoBaHHOTO BpareHrueM BoKpyr ocu OX Gurypsi,

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

KonTtpoJsabnas padora Ne 21 o teme: «CucreMbl ypaBHEHHIN»



1. Ilpsamasa Y = —4x — 11 gpsercs KacaTeIbHOU K rpaduxy

.3 2 B
byHKIIH y=x +7x"+7x

6. Haiinure abcrpiccy TOUKHM KacaHHMs.

2. Nmeetcs nBa crasa. [lepseiit conepxkut 10% meau, sTopoir — 30% meau.
N3 3Tux IByX CIUIaBOB MOJIyYUJIU TpeTHl criaB maccoit 200 kr, copepxkammii 25%
Menu. Ha ckoiapko KHJIOTpaMMOB Macca BTOPOTO CILIaBa ObliIa OOJIBIIIE MacChl
nepBoro?

3. Ha pucynke uzo0paxén rpadpux Gpyukumu f(x)=ax’-4x+c Haiimure f(4).
| YA |

| ¥
| ;

-1

——
o
X

KonrpouabHas padora Ne 22 no teme: «HarypajbHbIe M LeJble YMCJIa»

1. Kakue mu3 uncen 33, 81, 99, 103, 105 nensarcs Oe3 ocraTka:

a) Ha 3

0)Ha 9

2. Kakue u3 uncen 138, 210, 216, 245, 312, 315, 408, 424, 500 nenarcs Oe3
OCTaTKa Ha:

a)2

0)3

B) 5

r)9

n) 10

3. Kakyro mmudpy cieayer mocTaBuTh BMECTO 3BE€3/J0UKH B 3aNTUCH 76*, 4TOOBI
MOJTYYMBILIEECS YUCIIO AETUIOCHh OJJHOBPEMEHHO Ha S5 ¥ Ha 97?7

4. Kakoe Tpex3HauHoe 4uciio X Takoe, 4To 900 < x < 1000, genurcs
OJIHOBPEMEHHO Ha 2, Ha 5 1 Ha 97

5. BepHo 51, yTO miomaas KBaapara co CTOpoHoit 12 cM kpatHa 9?

KonTpoabnas padora Ne 23 no teme: «IloBTropenue, 06001menne,
CHCTeMAaTH3aIUsA 3HAHUID)

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

2. Pemiuth HepaBeHCTBA:



. X 1
a)sin-< —-
3 2

6)tg(3x+%)—\/§< 0

B) (=) % 921

3. Haiimure nmuomaab GUIYpsI, OrpaHHYeHHON TuHMsIME y = x5 + 2,x = 0,x = 4,
y=0

4. Beruucnure:

272)*.16° ! 3
) %;r) 3.(=27)° —0,1-81* +4/1

642

a) 5-95; 0) 125_5; B

KonTpoabnas padora Ne 24 no teme: «Tesia BpameHus»

1. IlunuHap U KOHYC UMEIOT OOIIMEe OCHOBAHME U BBICOTY. BricoTa nmumuaapa

paBHa pagMycy ocHoBaHus. [1nomans 60KOBON MOBEPXHOCTH KOHyCa paBHa 8V 2,
Haiinure miomaas 60KOBOM MOBEPXHOCTH IUIUHIpA.

2. IInouiaas moBepxHOCTH Iapa paBHa 36. Haiinure miomaas 60Jb1I0ro Kpyra
napa.

=

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

4. ITmomraab OCHOBaHUS KOHYycCa paBHa 25T, BeicoTa — 3. Haiinure miomaas
OCEBOT'0 CEYEHMS KOHYCa.

5. Bricota konyca paBHa 36, a jiiuHa oOpasyrouiei paBHa 85. Halinure nuametp
OCHOBaHUS KOHYyCa

KonTposbnas pabora Ne 25 no reme: «O0beMbI TeJ»



BoinmoJsinure KPaTKoO€ PCIICHUE U 3alIMIIIUTE OTBET

1 | B 6aK, umetowmnin popmy npaBuabHON YETbIPEXYTObHON /
NPU3Mbl CO CTOPOHOM OCHOBaHMA, paBHOM 20 cm, HanUTa f .
XNAKOCTb. YTOObI NI3MepUTb 06BEM AETANN CNOKHON :
dbopMbl, €€ NONIHOCTLIO MOrPYKatoT B 3TY MKUAKOCTb.
Hangute 06bEm aetanu, ecnm nocne eé Norpy*KeHums
YPOBEHb }NAKOCTK B BaKe nogHanca Ha 10 cm. OTeeT Aante
B KyOMUYECKNX CAHTUMETpPAX.

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

naowaab ero ocHoBaHMA 150 KBagpaTHbIX CAHTUMETPOB.
Yemy paBeH 06bEM 3TOro 6aka (B imtpax)? B ogHom nntpe -
1000 Kybmnyecknx cCaHTUMETpPOB.

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

4 | OaHopoaHbIN Wwap agnameTpom 3 cm BecuT 108 rpammos. ==
CKO/JIbKO rpamMmoB BECUT LWap ANAMETPOM 2 CM,
M3rOTOBNEHHbIN U3 TOTO e maTepunana? -

5 | B TpeyronbHon nupammae ABCD pébpa AB, AC u AD

B3aMMHO nepneHauKynapHbl. Hanante o6bém nupammapl, M,
ecnv AB=2, AC=15 n AD=13.
6 | B cocyne, umeromem Gpopmy KOHyca, YPOBEHB KHUJIKOCTH {\‘: r
JOCTUTAET % BbIcOTHl. OO0BEM cocyna paBen 810 m. \;/

Haiinnre 0066M HamuTol xuakoct. OTBET JalTe B
MHJUTUJIUTPAX.

KonTpoabHas padora Ne 26 no teme: «KoopauHATHI M1 BEKTOPHI B

MPOCTPAHCTBE»
1. Jlansl BexTOphI 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
57 10 5
r) a (a-B) (c-B)
1) CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB aB
2. Jlansl Bextopel M{1;2;-2}, N{2;-1;5}, K{0;-4;5}, P{3;-4;-2}
1. Haitnute nimuny Bexktopa MN, NK, KP.
2. Bpruucnute yroua mexay Bekropom KP u PN.

3. Haiinure KOOpMHATHI TOYKH S — ce€penHbl oTpe3ka MP.



3.Janbl Touku A(3;5;4), B(4;6;5), C(6;-2;1), D (5;-3;0). Hokaxure, uro ABCD —
napajuieorpamm.
4. Jlanbl koopAuHaTHI YeThlpex BepinH napauenenunena ABCDAIBICIDI:
A(3;0;2), B(2;4;5), A1(5;3;1), D(7;1;2). HaitguTe KOOpAUHATHI OCTAbHBIX BEPILIHH.
5.BerancnuTte paccrosiHue Mexay cepeaunamu otpe3koB MN u PQ, eciiu M(2;-1;3),
N(-4;1;-1), P(-3;1;2), Q(1;1;0)

Konrpoabnas padora Ne 27 no reme: «IloBropenne, 0000menue u

CHCTEeMaTHU3aIUA 3HAHUID)

1. IlwimeAp ¥ KOHYC UMEIOT 00IME OCHOBAHKE U BBICOTY. BbICcOTa IMIMHApA paBHA

pamdycy OCHOBaHHMA. Ilmomans GOKOBOM IOBEPXHOCTH KOHyca paBHa 13V2,
Haiinure miomaas 60KOBOM MOBEPXHOCTH IIUIUHIPA.

2. Ilnomans mMOBEpXHOCTH Imapa paBHa 28. HaiiauTe miomaas OONBIIOTO Kpyra
niapa.

N

3. luameTp ocHOBaHUs KOHYyCa paBeH 54, a jyimHa oOpa3zyroiiein — 45. Halinure
IJIOLIAb OCEBOTO CEUEHHUS A3TOTO KOHYca.

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

5. Bricota xonyca paBHa 45, a aynuHa oOpasyroiiei paBHa 51. Halinure nuametp
OCHOBaHHUs KOHYcCa.

6.B 0ak, numeronuii ¢popMy IpaBUIbHON YETHIPEXYTOIBHON MPU3MBI, HAJTUTO 5 J
BoAbl. [locne moiHOro mOrpyKeHWsi B BOJAY JETalld YpPOBEHb BOJbI B Oake



yBenuuuicsa B 1,8 paza. Halinure o0bém aetanu. OTBeT naiTe 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. OreHKHY, 3HAYEHUS CIIy4ailHOW BEMUYMHBI X, 332 KOHTPOJIbHYIO paboTy IO
reoMmeTpuu B 11 Kilacce pacnpeeTuiInCh CleyonmM o0pa3oM:
X 2 3 4 5
M 3 8 10 4
Haiigure Mony, meaumaHy, cpeiaHee 3HA4YEHUE, JUCIIEPCHI0O U CpPEIHEE
KBaJIpaTHYHOE OTKJIIOHEHUE BCeX OLEHOK. [locTpoiiTe rucrorpaMmy 4YacToOT
pacnpeneneHus CIIy4ailHON BEJIMYUHBI.

3. B norepero urparor 15 genoBek, cpenu KOTOpbIX 6 — BIiepBbIe. BeIMTphIBatOT
POBHO TpH ydacTHUKa. HallTh BEpOSATHOCTH TOTO, YTO MOBE3ET XOTS Obl

JIBYM HOBUYKAM.
Kpurepuu oieHKH OLIECHOYHOI'0 cpeacTBa 2.2

JJISl IPOBEICHUA TEKYIEero KOHTPOJIS MO Pe3yJbTATaM NMPAKTHYECKUX
3aHATHN
OmmemKa «OMIAUUHO» CMAGUMCA 8 C/IeOYIOUUX CTIYYAAX:

1. paboTa BBINIOJIHEHA MTOJTHOCTHIO.
2. B JIOTUYECKHUX PACCYXKICHUSIX U 000CHOBAHUSIX HET MPOOEIIOB U OIINOOK;
3. B pEIICHUU HET MaTeMaTUYECKUX OIMOOK (BO3MOKHA OJIHA HETOUYHOCTb,

OMKCKA, HE SBISAIOMIASCS CJCACTBUEM HE3HAHUS WM HEMOHUMaHUS
y4eOHOr0o MaTepuana);

Ommemka «xopouito) cmaeumca, eciitu:

1. paboTa BBIIIOJIHEHA MOJHOCTBIO, HO OOOCHOBaHUS WIaroB PEIICHUS
HEIOCTaTOYHBI (€Clii yMeHUs: 00OCHOBBIBATH PACCYKICHHS HE SBIISUIMCH
CHELMATEHBIM 00BEKTOM MPOBEPKH );



2. pomyiieHa ojHa OIMOKA WM JBa-TPH HEJOYETa B BBIKJIAKAX, YePTEIkKaX
win rpadukax (ecnum 3T BHUIBl pabOThl HE SBISUTUCH CIEHUAIBHBIM
00BEKTOM MPOBEPKHU);

Ommemka «yt)oeﬂemeopumeﬂbuo» cmaeumca, eciu.

1. nmomyreHbl Oosiee OJAHOM OmMMOKK WM Oojiee JIBYX- TpeX HEIO0YETOB B
BBIKJIQJIKAX, 4YepTekax wWiId rpaduka, HO yyanuidcs BiIagceT
00s13aTeIbHBIMM YMEHHUSIMH T10 TIPOBEPSEMO TEME.

Ommemka «Hey008J1emeopumerbHo» cmasumca, eciau.

1. JONMYIICHbI CYHMICCTBCHHLIC OIHI/I6I(I/I, IIOKa3aBIINUC, 4YTO yqamnﬁcsl HEC
BJI1aaccT 00s13aTeILHBIMU 3HAHUSMU T10 II&HHOIZ TEME B IOJHOM MCpPC;

2. pabota nmokasaja MmojiHo€ OTCYTCTBHUE Y yHalllerocs 00s13aTeNIbHBIX 3HAHUM,
YyMEHUH TI0 TpOBEpsSEMON TeMe WM 3HAYWTEIbHAs 4YacTh pPaOOTHI
BBIIIOJIHEHA HE CAMOCTOSATEIBHO.

Ouenounoe cpeacrso 2.3
AJIS1 IPOBEIeHUs TEKYILero KOHTPOJIA MO pe3yJibTaTam
CaMOCTOSITEJILHOI padoThI
CamocrosiTenbHas paboTa BBINOJHAETCA OOYyYaloIIMMCS MO 3aJaHHSIM B

COOTBCTCTBHU C HpOI‘p&MMOﬁ JUCLUITIINHBI.

Kpurepuu ouieHKH OLIECHOYHOI0 cpeacTsa 2.3
JJISl POBe/ICeHUS TEKYLIero KOHTPOJIS MO Pe3yJibTaTaM BbINOJIHEHUSI

CaMOCTOAITEIbHOI PadOThI
OmmemKka «OMAUYHO» CIAGUMCA 6 CIEOYIOUUX CTIYUAAX:

4. paboTa BBITIOTHEHA ITOJTHOCTHIO.
5. B JIOTMYECKUX PACCYXKACHUSIX U 0O0CHOBAHUSX HET MPOOEIIOB U OMINOOK;
6. B pelIEHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJHA HETOYHOCTH,

OMHKCKA, HE SBJIAIONIASCS CJICJACTBUEM HE3HAHHWS WM HEMOHUMAaHUS
y4eOHOTrO MaTepuana);

Ommemka wxopouto) cmaesumca, ecitu:

3. paboTa BBIIOJIHEHA IMOJHOCTBIO, HO OOOCHOBaHUS WIaroB pEIICHUS
HEIOCTaTOYHBI (€Ciii yMeHUs: 00OCHOBBIBATh PACCYKICHHUS HE SBIISUIMCH
CHELMATEHBIM 00BEKTOM MPOBEPKH );



4. nomyieHa oJHa OIIMOKA WM JBa-TPH HEJOYETa B BBIKJIAIKAX, YePTEkKaAX
win rpadukax (ecnum 3T BHUIBl pabOThl HE SBISUTUCH CIEHUAIBHBIM
00BEKTOM MPOBEPKHU);

Ommemka «yt)oeﬂemeopumeﬂbno» cmaeumcea, ecjiu.

2. jnomyuieHbl 0osiee OAHOW OMMOKK WM Oojiee NBYX- TPEX HEJIOYETOB B
BBIKJIQJIKAX, 4YepTekax wWiId rpaduka, HO yyanuidcs BiIagceT
00s13aTeIbHBIMH YMEHHUSIMH T10 TIPOBEPSEMOM TEME.

Ommemka «HeyOOeJlemeopumeJlbno» cmaesumca, ecjiu.

1. JOIIYIICHBI CYHICCTBCHHLIC OIHI/I6KI/I, IIOKAa3aBIINC, 4YTO yanHﬁCH HC
BJI1agccT 00s13aTeILHBIMU 3HAHUSIMH T10 II&HHOIZ TEME B IOJIHOM MCpPC;

2. paboTa rnokasasa MojJHOe OTCYTCTBUE Y yUallerocs 00a3aTeNbHbIX 3HAHU,
YMEHUH MO0 MPOBEPSEMOl TEME WM 3HAYUTENbHAs YacTh paldOTHl BBHIIOJIHEHA HE

CaMOCTOATCIIBHO.



3 HPOMEXYTOUYHAA ATTECTALIUA
3.1 Bonpocs! 1 NOATOTOBKH K IK3aAMEHY:

1 cemecTp
50./1aliTe onpeneneHue I1eUCTBUTENLHBIX Yucel. [IpuBenure npumep.

51.Kak uzo0paxaroTcst IeMCTBUTEIIbHBIC YHCIIa HAa YUCIIOBOM MPSIMO¥?
[IpuBenute npumep.

52.Jlaite onpeneeHne MOy IEMCTBUTENBLHOTO uncia. [IpuBeaure
IIpUMEp.

53.CBoiicTBa MOAYJIA IEUCTBUTENBHOTO uncia. [IpuBenure npumep.

54.]laiiTe onpenenenue ToxaecTra. [Ipuseaure npumep.

55. Jaiite onpenenenue Gpynkuuu. [Ipuseaure npumep.

56.CpoiicTBa (hyHKIMU: 001aCTh ONPEAEIICHUS, MHOXKECTBO 3HAYEHUH, HYJIN
(GyHKLIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIE U HEYETHBIE, TpaduK
¢dbyukiuu. IIpuBenure npumepsl.

57.Crenens ¢ nensIM nokasarenem. lIpusennre npumepsl.

58.CrenenHast (hyHKLHMS C HATYpaJIbHBIM U LENbIM MToKa3aTeneM. Ee
cBoiicTBa u rpaduk. [IpuBeaure npumepsi.

59.Apudmernueckuit KOpeHb HaTypabHOU cTeneHu. CBolicTBa U rpaduk
KOpHsI HaTypaJibHOM cTerneHu. [IpuBeaure npumepsl.

60. I'pagycHas u pananHas Mepa yriia. TpUroHOMETPUYECKUN KPYT.
[IpuBenuTe NPUMEPBHL.

61.0npenenenus cuuyca, KOCUHyca, TAHT€HCA Ynciia. 3HaKM SinxX, COSX ,tgx
, CtgX IO YETBEPTSIM.

62.0OCHOBHbBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

63.DopMyIIbl PUBEACHUS, TPABUIIO, TPUMEPHI.

64.DOpMyIIBbI CIIOKEHUS.

65.DopMyIIbl IBOMHOTO apryMEHTA.

66.DopmyIibl MpeoOpa30BaHMS CYMMbl TPUTOHOMETPUYECKUX (DYHKIIMIA B
MIPOU3BENCHUE U ITPOU3BEICHUS B CYMMY.

67.00paTHbIe TPUTOHOMETPUYECKUE PYHKIIUU.

68.DopMyITbl KOPHEH TPOCTEUIITNX TPUTOHOMETPUYECKUX YPABHEHHH Sin X
= a, cosx = a. YacTHble Ciry4dau.

69.DopMyIbl KOPHEN NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM tgX =
a, ctgx = a.

70.ITocnenoBarenbHocTU. CriocoObI 3a7jaHUs TTOCIIEIOBATEIHLHOCTEH.
[Tpusenure npumep.

71.Apudmerrueckas u reomerpuueckas nmporpeccuu. beckoneuHo
yObIBatoIasi reOMEeTpUYecKasi MPOTPECCHSL.



72.AKCUOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX. [IpuBenure npumepsl.

73.B3auMHOE pacnoynoKeHNe NpsIMBbIX B pocTpaHcTBe. [IpuBenure mpumep.

74 11apamienbHOCTh NPSIMBIX U INIOCKOCTEN B TPOCTPAHCTBE.

75.¥Y 1111 C COHANPAaBIECHHBIMUA CTOPOHAMU, YTOJ MEXAY MPSAMBIMU B
IIPOCTPAHCTBE.

76.11apamienbHOCTh IUIOCKOCTEN: MapalIeIbHOCTh INIOCKOCTH, CBOMCTBA
NapaJJIeNbHBIX IUIOCKOCTEH.

77 1leprieHIUKYISIpHBIC IPSIMBIE B IPOCTPAHCTBE, NPSMBIE NTAPAJIICIIBHBIE U
IIEPIIECHINKYJIPHBIE K IUNIOCKOCTH.

78.1Ipu3HaK NepneHIMKYJIAPHOCTH MPSMOU U INTIOCKOCTH, TEOPEMA O
PSAMOU MEPIIEHIUKYIJISIPHON INTOCKOCTH.

79 . 1leprieHOUKYISp U HAKIIOHHBIE.

80.YT1IIBl B IPOCTPAHCTBE: YTOJI MEXKY MPSMOM U TUIOCKOCTBIO; IBYTPaHHBIN
yIOJI, JMHENHBIN yToi ABYTPAHHOIO yIJia.

81.IlepneHAuKyISIPHOCTD IIIOCKOCTEN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
IJIOCKOCTEN. Teopema o0 TpEX MEPIEHIUKYIIPAX

82.1loHdATHE MHOTOTPAHHWUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA,
BBIITYKJIBIE U HEBBIITYKJIIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA.

83.IIpu3ma: n-yroapHas Npu3Ma; T'PaHW U OCHOBAaHHWS MPU3MBI, OpsMas U
HAKJIOHHAs MpHU3Mbl; OOKOBass M TMOJHAsE TOBEPXHOCTb IPU3MBI.
[Tapaiutenienumie 1, NPAMOYTOJIBbHBIN NAapaUIEJIENUIIE] U €10 CBOMCTBA.

84.Ilupamuaa: n-yrospHas NHpaMUJA, IPAHHM W OCHOBAaHUE INHMPAMHUJIBI,
OOKOBasi M MOJHAs MOBEPXHOCTh NMUPAMUJbL; MpaBUJIbHAS U yCEUEHHAA
MApaMAIa. DIIEMEHTHI MUPAMUJIBI.

85.1IpaBuibHbIE MHOTOTPAHHUKH: IMOHATHE MPABWJIBHOTO MHOTOTPAHHHKA;
IIpaBWJIbHAS MPU3Ma U ITPaBWJIbHAS NMMPAMUAA; IPABUIIbHAS TPEYTOJIbHAS
nUpaMua U IpaBUIbHBIN TeTpasip; Ky0. [IpeacraBnenue o npaBUiIbHBIX
MHOTI'OTPAHHUKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.

86.CumMMeTpHs B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, TIPSMOH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B IMHUPAMHIAX, Napajuielieunenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.

87.1Lnomaas OOKOBOM TOBEPXHOCTH M TMOJHOM TMOBEPXHOCTU TMPSIMOU
MPU3MBI, IJIOIIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI
IIPU3MBI.

88.I1nomane 00KOBOI MOBEPXHOCTH M TOBEPXHOCTH MPABUIIBHOMN MUPAMHU/IBI,
TeopeMa O TUIoIaad OOKOBOM MOBEPXHOCTH YCECUEHHOM MUPAMUIbI.

89.00bEM upamMuIbl, MPU3MbI



90.Cpennee apudmernueckoe, MenuaHa, HauOOJbllIee W HaUMEHbIIEE
3HAQ4YEHUA, pa3Max, AUCIEPCUs, CTAHIAPTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopoB. [IpuBenure npumepsl

91.CnygaitHpie  DKCIIEPUMEHTHI  (OTMBITHI) W CIy4allHbIE  COOBITHA.
DneMeHTapHble cOObITUS (MCXO/bI). BeposSTHOCTH ClydyaifiHOrO COOBITHSI.
BeposiTHOCTH COOBITHI B ONbBITaX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITHSIMHU.

92.0mnepanuu HajJ COOBITHSIMHU: TE€peceUYeHHe, OObEIMHEHHE COOBITUH,
MIPOTHUBOIIOIOKHBIE COOBITHSI.

93.Inarpammsl Dusiepa. DopMyia CIIOKEHUS BEPOSITHOCTEN

94.YcnoBHass BEpOATHOCTb. Y MHOKEHHE BeposTHOCTeH. Dopmyiia MmoJHON
BeposiTHOCTU. HezaBucuMblie cCOOBITHS

95.KomOunaropHoe mnpaBuiio yMHOxeHHUs. llepectaHoBku u ¢akTopHual.
YHucio coueranui.

96.Tpeyronbuuk [ackans. @opmyna Ounoma HeroToHa

O7.bunapHblii  cioydallHbBI ONBIT (MCHBITAHHWE), YyCHEX W Heydaya.
He3zaBucumebie nucnbitanns. Cepus HE3aBUCUMBIX UCIIBITAHUH 10 TIEPBOTO
ycriexa. Cepusi HE3aBUCHUMBIX UCIIBITaHUN bepHyun.

98.Cnyuaitnass BennuuHa. Pacnpenenenuwe BeposiTHOocTed. Jmarpamma
pacnpenenenus. CyMMa v MpOU3BEAECHUE CITyYalHbIX BeIMYUH. [[pumMepsl
pacripeieJieHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE

Cemectp

41 CreneHp C palMoOHAJIbHBIM TMOKazaTeneM. (CBOWCTBA CTEMEHHU.
[IpuBenute npuMepsl.

42 TlpocTteiimme noka3zarelibHbIE YpaBHEHUS U HepaBeHCTBA. lIpuBenure
IPUMEDBI.

43 TlokazarenvbHas ¢yHknms, e€ cBoiictBa u Tpaduk. [IpuBemute
IPUMEPHI

44 Jlorapudm umcna. JlecaTuyHble U HaTypajbHbIE JOTapU(MBI.
[IpuBenure npuMepsl.

45 CpoiictBa norapugmos. [IpuBenure nprumepsl.

46 Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBa. [[puBennte npumepsi.

47 Jlorapudmuueckas ¢yHkiusa, e€ cpoiictBa u rpadux. [lpuBenute
IPUMEPBI.

48 Tpuronomerpuyeckue QpyHKIMH, UX cBoMcTBa U rpaduku. [IpuBenure
PUMEPBI.

49 Tpuronomerpudeckre HepaBeHCTBa. [IpuBeauTe npuMepsl.

50 HenpepeiBHble  (pyHKIMH. MeTon HMHTEpPBajIOB Ml  pEIICHUs
HEPaBEHCTB.



51 IlpousBognas Qynkiuu. ['eomeTpudeckuii u (PU3NUECKUNA CMBICT
pou3BoHOU. [IpuBenuTe npumepsl.

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

53 [IpumeneHnne TPOU3BOAHOW K  HCCIEAOBaHMIO (YHKUMNA Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. [IpuBeauTe npumepsl.

54 Haxoxaenue HauOONbIIEro M HaWMMEHBILIETO 3HaueHUs (YHKIUU Ha
orpeske. [IpuBeaure npumepsl.

55 IlpuMeneHune Mpou3BOJHON JIs1 HAXOKACHUS HAUITyYIIErO PELICHUS B
NPUKIAIHBIX 3ajadax, I OIpEeIeJeHUs CKOPOCTH Mpolecca,
3ajaHHoro popmyioi wiu rpapukom. [IpuBeaure npumepsl.

56 IlepBoobpasnas. Tabnuia neppoodbpa3Hbix. [IpuBeante npumMepsi.

57 Unterpasi, TeOMETpUYECKUA U (PUINYECKUIA CMBICT HMHTErpasa.
[IpuBenuTe NPUMEPBL.

58 Beruucinenue wuHTerpaina mno  ¢gopmyne  Hprorona—JleliOnuna.
[IpuBenyuTe NPUMEPBHL.

59 Chepa u map: mHeHTp, paadyc, AUaMETp; IUIONIAAb MOBEPXHOCTH
cdepsl. B3anMHoe pacnonioxkeHne cepbl U MIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cepe; miommaab chepsol. [IpuBenure npumepsl.

60 U3o0paxenue cdeppl, mapa Ha 1uiockocTd. CeueHus 1apa.
[IpuBenute npuMepsl.

61 Humuaapudeckass TOBEPXHOCTh, OOpa3yroIIUe IHJIHMHIPUIECKOM
NOBEPXHOCTH, OCh LWJIMHAPUYECKOW NOBEpXHOCTH. L[{mmmuap:
OCHOBaHMsI U OOKOBasi MOBEPXHOCTh, 00pa3yroliasi U OCh; TUIOMIAh
OOKOBO U TIOJIHOM TToBepXHOCTH. [IpuBenuTe MpUMeEpHI.

62 N3o0paxeHne IMWIMHIpPA Ha TIUIOCKOCTH. Pa3BépTka MHIMHIpA.
Ceuenus LUJIMHIpA (TUTOCKOCTBIO, rapajuieNbHON WU
NepHeHANKYJIApHON ocu uunuHApa). [IpuBeaure npumepsl.

63 Konnueckass mOBEpXHOCTh, 00pa3ylolue KOHUYECKONM MOBEPXHOCTH,
OCh M BEpUIMHA KOHHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHWE U
BeplIMHa, oOpasyiollas M OCh; IJIOMIAb, KaKOE€ TEJI0 Ha3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro AJIEMEHTHI, KaK MOJIYyYUTh KOHYC
nyTéM BpalleHUs TPsIMOYTOJIbHOrO TpeyroibHuka.  [IpuBenute
IPUMEDBI.

64 Ilmomans OGOKOBOM W TIOJHOM TOBEPXHOCTU. Y CEUYEHHBIA KOHYC:
oOpa3yoliue ¥ BBICOTa; OCHOBaHHMA U OOKOBas MOBEPXHOCTb.
[IpuBenuTe npuMepHI.

65 N3o0paxeHnne KoHyca Ha IUIOCKOCTH. Pa3Béprka koHyca. CedeHus
KOHyca (IUIOCKOCTBIO, IMapajuIeIbHOM OCHOBAaHHIO, M IUIOCKOCTBIO,
IIpOXOoAsA1Ier yepes BeplunHy. [Ipusenure npumepsl.

66 KomOuHanuss Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJIO cepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WIIA B
Teno BpauleHus. [IpuBeaurte npumepsl.



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

68 [TogoOHbIe Tema B mpocTpaHcTBE. COOTHOMIEHUS MEKIY TUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEI

69 BekTop Ha MIOCKOCTH U B mpocTpaHcTBe. ClI0KEHUE U BBIYMTAHHE
BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHCIIO.

70 Pa3znokeHue BEKTOpa Mo TpEM HEKOMILJIaHAPHBIM BeKkTopam. [IpaBuio
napauienenunena. [Ipuseaure npumMepsl.

71 IlpsimoyronpHas cucremMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel
BEKTOpa.  Yroil Mexay BekropaMu. CKaISIpHOE NPOU3BEIICHHE
BEKTOpPOB. BpluncieHue yrioB MeEXIy MNPSMBIMA U IUIOCKOCTSMH.
[IpuBeauTe npuMepsl.

72 IlpuMepsl NPUMEHEHHsS] MAaTEMAaTUYECKOTO OXKHJIaHMs (CTpaxOBaHUE,
aotepesi). MaTeMaTnyeckoe 0XKMIaHUE CYMMBbl CITyYalHbIX BEIUYHH.
MaTteMaTuyeckoe OXUIAAaHUE TEeOMETPHUUYECKOr0 W OMHOMHMAIBHOIO
pactpenenenui. [Ipusenure npumepsl.

73 Jlucnepcus U cTaHAapTHOE OTKIOHEHUE. [lucrepcnn reOMeTpruIeCcKOro
¥ OMHOMHAJIBHOTO pacnpeneneHus. llpuseaure npumepsl.

74 3akoH OoJBIMIMX 4KCeNl. BBIOOPOUYHBII METOJ HCCIEIOBaHUM.
[IpuBenute npuMepsl.

75 Ilpumepsl HENPEPBIBHBIX CIYyYaHbIX BEJMYUH. DYyHKINS [LIOTHOCTH
pacrpeneneHusa. PaBHOMEpHOe pacnpelneineHue M €ero CBOMCTBA.
[IpuBenute npuMepsl.

76 IlpencraBieHre JaHHBIX C [OMOINBIO TaOMUIl M AWArpamm,
onMcarelibHas cTaTucTrka. [IpuBenure npumepsl.

77 OnbpITBl  C  PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU  COOBITHSIMU,
BBIYKCIICHUE BEPOATHOCTEH COOBITUH C MNpUMEHEHHEM (opMyl U
rpauueckux MeTOJ0B (KOOpAMHATHAs MpsMasi, AEpeBO, AUarpaMma
Diinepa). [IpuBenure npumepsl.

78 Cny4aiiHble BEJIMUYMHBI U PACIIPEACICHUS, MATEMaTHYECKOE 0KUIaHUE
ciy4anHou BenuuuH. [IpuBenure npuMepsl.

IIpumepHbIe 3a1aHuA:

1 cemecTp

x~ %2x~1

. Hainure 3Hauenue BeIpaKeHUss —— IpU X = 4.
X

2. Yupoctuts Beipakenne V81 + /50 — V16 —+/8.
3. Haiigure kopenb ypaBHeHHsT V52 — 6x = 4

. Berunciure: a) 3/(-7)° 0) 4#256_%3,_2787

. Pemmre ypaBHenue: a)yx+2 =3
. Typmu crosat 1700 py6. Cxonbko OyIyT CTOATH Ty(Jin, €ClIM Y BaCc CKHAKA
1o kapte kiauenta 25 %?



7. B dupme «Pomuuk» crouMocTh (B pyOJIsSiX) KOJOAIA U3 HKEIe300€TOHHBIX
koJien paccunthiBaeTcs o Gopmyse C =9000 + 4200 n, rae n — 4UCIO KOJel,
YCTAaHOBJICHHBIX MpHU KomaHuM Kojoaua. Iloaw3ysice 3Toil  (popmyoit
paccuuTaiiTe CTOMMOCTh KOJIOAIA U3 5 konell. OTBET yKaxuTe B pyOIsix.

8. Jloka3aTh TOXKIECTBO: Sin’ t(l + ctgzt) —cos’ ¢t =sin’¢

2 cemecTp

Yacts A

1. Haiinure 3HaYEHHE BBIPAKECHHUS QV2+9.9-7-VZ|

11
164-813

2. Haitgure 3Hau€HHE BBIPAKECHUST ——.
3753 !

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

Pemmre ypaBuenue log, (5 + x) = log,(5x — 3).

Pemmre HepaBeHcTBO logs(2x — 5) > 2. Joocwisinrd

o 18 sin 53°-cos 53° 4
HaI/IIIHTe 3HAYCHUC BBIPAXKCHUA . o

S kW

sin106°
V3

. X
Pewmnre ypaBHeHUE sinz = —.

~

3
1+ (ctgx)?
9. B ciydaitHOM 3KcIiepUMEHTE OpOCarOT JABE UrpasibHble KOCTH. HalinuTe

8. Ympoctuts BeIpaxkenue 3(cos «)? + - 22,4.

BEPOSITHOCTh TOTO, YTO B CYMME BBITIAJIET 3 O04YKa. Pe3ynbpTar okpyriaure 1o
COTBIX.

10.Haiinure 60xoBOE pedpo MpaBUIBLHOW YETHIPEXYTOJIBHON MTPU3MBI, €CIIN
CTOpOHA €€ OCHOBaHMs paBHa 20, a mIom@aasr NOBEpXHOCTH paBHa 1760.

Yacte B

11 HalinuTe KOpeHb YpaBHEHUS WU TPOU3BEACHUE KOPHEH ypaBHEHHUSI, €CIIH

UX HECKOIBKO: V2x2 — 7x+ 5+ x = 1.

12HaiinuTe nomaas MOJHONW MOBEPXHOCTH MPABUIBHON TPEYTOIbHOM

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

3.2 Ilpoueaypa npoBeaeHusi IK3aMeHA:
DK3aMeH MpoBOJAUTCS MUCbMEHHO 1o BapuaHTam ([Ipunoxkenue A). Kaxaprit
CTYJIEHT IOJIy4aeT 3a/IaHhe, KOTOPOE OH JIOJKEH BBIIIOJIHUTH CAMOCTOSITENBHO.
3ananue NpoOMeXyTOYHOM aTTeCTalluK BKIIIOYAEeT B ce0s



-IIPOBEPKY YMEHUMN, I Yero HEOoOXOAMMO BBITIOJIHUTh MPAKTUYECKUE
3a/IaHus.

Pa3pemiaeTcst moiab30BaThCs KAIbKYISATOPOM.

Bpewms BeinonHenus 3aganus: 120 munyT (2 yaca)

3.3 Meroauyeckue peKOMEHAAUMH 110 MOATOTOBKE U IIPOBEICHUIO
MPOMEKYTOUYHOH aTTecTauuu o yueonomy npeamery YII.04 Marematuka
[Tpu moAroToBKE K MPOMEKYTOUHOM aTTeCTAlluy (9K3aMEHY) IIOBTOPUTE

y4eOHBII MaTepual 1o Bompocam Jyisl MOAroToBKU. [loBTOpUTE TEpMUHBL,
onpenaeneHus. OOpaTuTe BHUMaHUE HA B3aUMOCBS3b TEOPETUUECKOTO MaTepraia u
IIPAKTUYECKUX 3aJJaHUI, KOTOPBIE BBIIOJIHAINCH BO BPEMSI IPAKTUYECKUX 3aHATHH.
BcenomuuTe (1o 3anucsm B T€Tpain) MOCIEI0BATEIbHOCTh PEIICHNUS 3a/1a4,
BBIIIOJIHUTE TPUMEPHBIC 3a/1aHHUS.

[Ipn mpoBeaeHMM NPOMEKYTOYHOM arrecTauMyd Bbl mosyuyuTe 3aJaHue B
NMCbMEHHOM BUJE. [Ipexae uem npucTynuTh K paboTe, MOANMUIINTE JTUCThI, YKa3aB
CBOIO (DaMHIINIO, UHULIMAJIBI 1 HOMEP TPYMIIbL.

[TonyuyunB 3aganue, MPOYUTANTE €r0 MOJIHOCTHIO, YOSAUTECH, UTO COAEPKaHUE
3a1aHuM NOHATHO. 1Ipy HanM4YMKM BOIPOCOB, 3aalTE UX IPENOIABATENIO.

[IpounTaiiTe BHUMATENbHO (POPMYIUPOBKY 3adaHus. BreimonaHuTe ero.
[IpoBeppre. OdopmisiiiTe 3anucu  akKKypatHo, ©0e3 wucnpasieHuid. [lpu
HEOOXOMMOCTH TOJIb3yHTECh YEPHOBUKOM.

B memax OSKOHOMHMM BPEMEHHM MOXKHO IIPONYCKATh 3aJaHMsi, KOTOpPBIC
BBI3bIBAIOT TPYIHOCTH U BEPHYTHCS K HUM B KOHIIE BBIITOJHEHUS paOOTHI.

[lepen cmayeit pabOTHI TOJIHOCTHIO MIPOBEPHTE €E.

3.4 Kpurepum OueHKH 0 pPe3yJIbTATAM OCBOCHHUS Y4e0OHOI0 NpeamMera
YII1.04 MaremaTuka
1 cemecTp
3a BBIMOJIHEHUE KaXKIOT0 3aJaHusl YUCHUK MOJydaeT ONpeeIEHHOE YUCIIO0

OaJUUTOB: KaXKJI0€ 3aJlaHue OLlcHUBaeTcsa B 1 Oasul.

Tabnuia mepeBojia TECTOBBIX 0AJIJIOB B IIKOJBbHBIC OTMETKH.

TecToBbIli Oast OtmeTka
0-4 HEYJIOBJIETBOPUTEIBHO
5-6 YJOBJIECTBOPUTEIBHO
7 XOpOuIo
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 BBIMOJHSIOTCS Ha
OTIICJILHOM JIUCTEe W YYEHUK 3alHMCBIBACT MOAPOOHOE, 000CHOBAHHOE PEIIICHHUE.



3a BBINMOJIHEHUE KAXKAO0TO 3aJaHUS YUYESHUK IMOIy4YaeT ONMPEACICHHOS YUCIIO
oayutoB: 3aganusa 1 — 10 onenuBarorced B 1 6ann, 11 — 2 6anna, 12 — 3 Gamna.

Tabnuira mepeBoa TECTOBBIX 0AJUIOB B MIKOJILHBIE OTMETKH.

TecToBbIf OasI OtmeTka
0-4 HEYJIOBJIETBOPUTEIBHO
5-8 YJIOBJIETBOPUTEIIHHO
9-10 XOpONIO
11-12 OTJIMYHO

Ha YCMOTPCHUC IIPpCIIOAaBaTCIII HMCCTCA BO3MOJKHOCTD IIOJIYYHUTH OIICHKY IIO
pe3ylibTaTaM TCKYILCTO KOHTPOJIA, oe3 HCO6XOILI/IMOCTI/I IIpOXOaUTb
IMPOMCIKYTOYHYIO aTTCCTAIIUIO.



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

B xome Texymiero KOHTPOJSI OCYIIECTBIISICTCS WHIMBUAyaTbHOE OOIICHHUE
npernoaasarelnsi ¢ odydaromuMmcs. [Ipu Hamuaum TpyAHOCTEH U (WIK) OMMOOK y
oOydaromerocsi MpemnojaBaTelb B XOJA€ TEKYIIEro KOHTPOJsA IyOonupyer
OOBSICHEHHE HOBOTO MaTepuasa ¢ y4eTOM OCOOCHHOCTEH  BOCIPHSITHS
00y4aroIUMCs COJIEpKAHUS MaTepuaia MPakTHKH.

[Ipn mpoBeneHUM TEKYLIETO KOHTPOJS M MPOMEKYTOUHON AaTTecTaluH
obecrnieunBaeTcsi COOMIOICHUE CIEAYIOIIMX TPeOOBaHMIA:

- nans oOydaromuxcsl U3 Yucia JUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbsI TEKYIIUNA KOHTPOJIb U TPOMEKYTOUHAS aTTECTAIUS IPOBOJAUTCS C yUETOM
0COOEHHOCTEH MCUXO(pU3NIECKOTO PA3BUTHS, UHIMBUIYATbHBIX BO3ZMOXXHOCTEH U
COCTOSIHUA 3JIOPOBbSl Takux oOydamommxcs (fgajee - UHIAUBUIYaJIbHbBIC
OCOOEHHOCTH).

- TPOBEICHHE MEPOMPUSITHH MO TEKYIIEeMY KOHTPOJIIO U MPOMEKYTOUHON
aTTeCTallMM JJis JIMI] C OrPAHMYCHHBIMU BO3MOXHOCTSIMH 37I0POBbS B OJHOM
ayJIUTOPUA COBMECTHO C OOyYaroUMMHUCSA, HE HWMEIOIIMMH OrPAHHUYEHHBIX
BO3MOXKHOCTEH 3I0pOBBS, JOMYCKAeTCs, €CIM ATO HE CO3[aeT TPYTHOCTEH IS
oOyyJaromumxcs;

- TPUCYTCTBHE B ayJUTOPWUU ACCHUCTEHTA, OKA3BIBAIOIIETO OOYYArOIIMMCS
HEOOXOJMMYI0 TEXHHYECKYIO TIOMOIIb C YyYeTOM UX HWHIWBHIYATbHBIX
ocoOeHHOCTeH (3aHATh paboyee MeCTO, MOHATh U 0(OPMUTH 3aaHKE, OOIIATHCS C
npenojaBaTesieM ); IPeI0CTaBICHUE 00yUarOIIUMCS TIPU HEOOXOIUMOCTU YCIIYTH C
UCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKJIOUas oOecreueHre I0nycka Ha
O0BEKT CypIIONIEpPEeBOIUMKA, THU(IIOMEPEBOAUNKA (B OpPTaHU3AIUU JIODKEH OBIThH
TaKOW CIIELHUATUCT B IITAaTe (€CIu 3TO BOCTpeOOBaHHAS yCiIyra) WX JOTOBOP C
OpraHU3alUsIMH CUCTEMBI COIMATIBLHOM 3aIIUTHI MO IPEIOCTABICHUIO TAKUX YCIIYT B
ciiy4ae HEOOXOJIMMOCTH);

- TpenocTaBieHHE OOydYarolMMCs IpaBa BbIOOpa MOCIEI0BATEIBHOCTH
BBITIOJIHCHUS 3a/laHWsl W yBEJIMYCHHE BPEMEHU BBITIOJIHCHUS 3adaHusi (110
COTJIACOBAHUIO C TMPETNOJaBaTeIeM); MO KelaHHWI0 00yYaroIIerocs yCTHBIM OTBET
IpU KOHTPOJIC 3HAHUI MOXKET MPOBOJIUTHCS B MUCHMEHHOU (hopMe WU Ha000pOoT,
MTMCHMCHHBIN OTBET 3aMCHEH YCTHBIM.



Paspaboramen:

BRI 7%4@/4 EBlre 2ebinil A,

(wdemo pobomning (@0

(secmo patiomes (DHO)

Pyxosoaurens ofpalonareasnoil nporpasmsn
Crapmmii npenojasarcin
KadeAPLL AT

KOMMYHANRHOIO XOsacTsa Conorsen Cepreft Anaronenns




MUWHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALTUN

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

YTBEPXKIAIO
JIpeKTop CTPOUTEIIBHO-
MOJIUTEXHUIECKOT0 KOJIICIKA

H.A. Jonmona
« » 202 r.

3K3AMEHAHI/IOHHI)II7I BUJIET Ne 1
no YII 04. MaremaTuka

1. HaitauTe 3HaUE€HHUE BBIPAKCHUS:

e [ .
a) 3‘[:+ B ga:oar mpna=0,

o . Vs
2. Hangure sin o, ecau cos o = - 0,6 u > <a<m

3. Brerucnure: 2sinl5*cosl5”.
4. Pemute ypaBHEHHUE:
2) V7 — x? =+/-6X

0) 2sin x - 1 = (. YxaxxuTe HauOOJIbIINI OTPUIIATEIbHBIA KOPEHB

B Irpajaycax
5. Pemnre HEpaBEeHCTBO:

x+1)(x—4
§) B
X“+ x—6
6. [TocTpoiiTe ceueHue mI0CKOCThIO, Tpoxoasiiee yepe3 Touku M, N, L
B N &
A
M e ;__B ______________ C
A L D

7. Haiigute auaroHayib MPAMOYTOJIBHOTO TapajuleenuIieia, €Ciau €ro
u3MepeHus paBHbl: J; 32 ; V6



8. 13 1000 coOpaHHBIX Ha 3aBOJIC€ TEJIEBU30POB 5 IITyK OpPaKOBaHHBIX. JKCHEPT
MpoBepsieT OJWH Hayraj BbIOpaHHBIM TeneBu3op u3 d3tor 1000. Haiigure

BEPOSITHOCTh TOTO, YTO IPOBEPAEMBIN TEIEBU30P OKAXKETCS OpaKOBaHHBIM.

IIpenonasareins

PaCCMOTpeHO Ha 3aCCAaHU METOAUYCCKOro COBCTA, IMPOTOKOJI Ne ot « r.»



MUWHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALTUN

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

YTBEPXJIAIO
JIpeKTop CTPOUTEIIBHO-
MOJUTEXHUYECKOTO KOJIICIKa
H.A. Jonmona
« » I.
SK3AMEHALIMOHHBIN BUIET Ne 2
no YII 04. MaremaTuka

1. Haiinure 3HaueHUE BBIPAKEHUSA:

38
8

3 == 1
27 v 0,25 . = . hd _ l
a) 25 + TR 0) 1,4a7 : 2a7 mnpua .

o . T
2. Haiinure cos a, ecmu sin oo = 0,8 u > <a<m

3. Breruucaure: cos’ 15°-sin’ 15°
4. Pemute ypaBHEHHUE:
2) Vx2 — 6 =+/—5x.

0) 2sin x + I = (. Ykaxute OnvKailllivii K HyJIFO KOPEHb B rpagycax

5. Pemure HEpaBEHCTBO:

x%+ 2x-3
6) e ots) 0

6. IlocTpoiiTe ceueHne MI0CKOCThIO, MpoXxoasdiiee yepe3 Touku M, N, P

7. Halimgute nuaroHaib MPSIMOYTOJBHOTO MapaljieNieNuIeaa, eclid ero
U3MEpPCHHUS paBHBI: 2 ; 3.3 ; J5



8. B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3€NE€HBIX AapoB. M3 ypHBI HayraJ JOCTalOT

OJIMH 11ap. KaxkoBa BCPOATHOCTDL TOI'O, YTO 3TOT IIAP OKAKCTCA KEATHIM?

[Ipenonasarens

PaCCMOTpeHO Ha 3aCCAaHUH METOAUYCCKOIo COBETA, IMPOTOKOJI Ne ot « r.»



MUWHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALTUN

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

YTBEPXJIAIO
JIpeKTop CTPOUTEIIBHO-
MOJUTEXHUYECKOTO KOJIICIKa
H.A. Jonmona
« » I.
SK3AMEHALIMOHHBIN BUIET Ne 3
no YII 04. MaremaTuka

1. Haitaure 3HaYuE€HHUE BBIPAKCHUS:
1

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

o . 4 3
2. Hainure sin o, ecinu cos o sou < a < ?2m

3. Beruucioure: cos’ 75°-sin’ 75°

4. Pemmute ypaBHEHHE:
2)V3—2x =6+x
0) sin 4x = % VYKaxuTe HauMEHbIIUHN MOJOKUTEIIbHBIA KOPEHb
B Tpajycax.
5.Pemnre HEpaBEeHCTBO:

(x+1)(x+3)2

<0
X+4

6)

6. ITocTpoiiTe ceueHue MmI0CKOCThIO, Mpoxoasiiee yepe3 Touku M, N, P

7. Hatpure nuaroHans npsIMOYTOJIBHOIO MMApaJUIENENUIENa, €CIM €ro
M3MEPEHUs PaBHBL: 3 ; 25 0T



8. Ilersa, Buka, Kats, Urops, AuTOH, [Tonuna 6pocunu xpebuit — KoMy HauMHATh

urpy. Haiiaure BeposiTHOCTh TOrO, YTO HAYUHATh UTPY JOKEH OyIEeT MalbyHK.

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCAaHU METOAUYCCKOro COBCTA, IMPOTOKOJI Ne ot « r.»



MUWHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALTUN

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

YTBEPXKIAIO
JMpeKTop CTpOUTENIbHO-
IMOJIUTEXHHUUYCCKOI'O KOJIJICAKa
H.A. Jonmona
« » 202 .
3K3AMEHAIII/IOHHI)II71 BUJIET Ne 4
no YII 04. MatemaTuka
1. Haiiaure 3HaYuE€HHUE BBIPAXKCHMUS:

a) 4> —(1/9)" +(5/4) -0,8*°

6) Y(=11)":325-135;4/4 — 7 -4 +7;

2. Haiinwure tg o, ecnu sin a = 0,8 u % <a<m
3. Beruucnure, nosp3ysck GopMyaaMu IPUBEACHUS:
2sin870° + V12 cos570° — tg?60°.

4. Pemute ypaBHEHHUE:

2) V5+x-1=3
0) 2sin x + 1 = (. Yxaxute Onuxaluii K HyJII0 KOPEHb B Ipajlycax
5. Pemwure HEpaBEeHCTBO:

x2+ 2x-3
8) e <0

6. IlocTpoiiTe ceueHue MI0CKOCThIO, MpoXo/diiee yepe3 Touku M, N, P

7. B npamoyronsaom napamenenunene ABCDA B C1D) uspectHo,
yro DD =1 CD =2 AD =2. Hajinute nuHy auaronamn CAj,



8. B rpymnmne typuctoB 8 uenoek. C MOMOIIBIO XKpeOUs OHM BBIOMPAIOT
LIECTEPBIX YEJIOBEK, KOTOPBIE TOJDKHBI MATH B CEJIO B MAra3uH 3a IPOLYKTaMHU.
KakoBa BEpOSITHOCTB TOTO, 4TO TypHUCT /l., BXOAAIINNA B COCTaB IPYIIIbI, TOUAET B

Marasus?

[IpenonaBarens

PaCCMOTpCHO Ha 3aCCaHHUH MCTOAUYCCKOI'O COBETA, IIPOTOKOJI Ne ot « r.»



