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1. OBIIAS XAPAKTEPUCTHKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

1.1. Heap 1 MecTO AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMBbl

Heas nucuumianHbl «MaTeMaTHKa»: cofep)KaHue MPOrpaMMbl 001e00pa3oBaTeIbHON
JUCHMIUIMHBL «MaTteMaTHKay HalpaBlIeHO Ha JIOCTH)KEHUE pe3yJbTaTOB €€ H3YyYeHHUs B
coorBercTBUM ¢ TpeboBanusimMu ®I'OC COO c yderom mpodecCHOHATBLHONW HANpPaBICHHOCTH
dI'OC CIIO.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHsI 0011€00pa30BaTEIbLHON TUCUUIIMHBI

Jluunocmmuvie pezyromamuol

JInyHOCTHBIE pe3yibTaThl JOJKHBI OCBOEHUIIL COJEpKaHHs Kypca «Marematuka»
JOJDKHBI ~ OTpakaThb TOTOBHOCTh UM CIIOCOOHOCTH  OOYYaroUIuXcCsi  PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAalUH,
MO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIMX TPAJULUMUOHHBIM IEHHOCTSIM
POCCUICKOro 00IIEeCTBa, PACIIUPEHUE KU3HEHHOTO OMbITA U OMNbITA JESATEIBHOCTH B IpoIlecce
peann3any OCHOBHBIX HAlPaBJIEHUN BOCIIUTATEIBHOMN JACSITEIIbHOCTH, B TOM YHCIIE B YaCTH:

2ParcOaHCKO20 60CNUMAHUA:

- c(OPMHUPOBAHHOCTh TPaXJAAHCKOW TMO3ULUK OO0ydYaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBA;

- OCO3HaHUE CBOMX KOHCTHUTYIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAXKEHHE 3aKOHA U
MIPaBOTIOPSJIKA;

— MPUHATHE TPAAUIIMOHHBIX HAITMOHAIBHBIX, OOIICUYETIOBEYECKUX TYMaHUCTHIECKUX
U J€MOKPaTUYECKUX [IEHHOCTEH;

- FOTOBHOCTh  NPOTHUBOCTOSITH  MJICOJIOTMM  SKCTPEMM3Ma,  HAIMOHAIU3Ma,
KCeHO(pOOMHU, AMCKPUMHUHAIIMUA IO COLMAIBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MIpU3HAKaM;

- YMEHUE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIUSIMU ¥ HA3HAYEHUEM;

nampuomu4ecKo20 60CRUMAaHUuA;

- c(OPMHUPOBAHHOCTh POCCUNUCKON TpakJaHCKOW HWIACHTHMYHOCTH, MATPHOTU3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaocTu 3a cBOU
Kpaid, cBoro PonuHy, CBOW S3bIK M KYJbTYpPY, MPOIUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO
Hapoxa Poccuu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY U
MPUPOJHOMY HACIEAMIO, TaMATHHUKAM, TpaaulusM HapoaoB Poccum, noctmxenusiMm Poccuum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U T

0YX08HO-HPAGCHMEEHHO20 60CRUMAHUA:

— CIIOCOOHOCTh  OIICHMBATh CUTYallUI0 W TPHUHUMATh OCO3HAHHBIE PEIICHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHHEe JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOMYHBOTO Oy IYILEro;

mpyo006020 6ocnumanu:

— TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0TIO0HE;

— TOTOBHOCTh K QKTHUBHOW JI€ATEIIBHOCTH TEXHOJOTMYECKOW H  COUHUAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITETBHO BBITIONHSTH
TaKyl JIeSITeIbHOCTB;

— UHTEepec K pa3nuyHbIM cdepam NpodecCUOHATBHOW NeATeNbHOCTH, YMEHHUe
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccurt U peaTu30BbIBATH COOCTBEHHBIE
KU3HECHHBIC TIJIaHbL;



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU
BCEH JKU3HU;

UEHHOCIMU HAYYHO20 NO3ZHAHUA:

— c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsS HAyKM © OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHANiore KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHKIO CBOET'0 MECTa B MOJIUKYIHTYPHOM MHUPE

— OCO3HAHHE IIEHHOCTU HAYYHOU ACATEIHPHOCTH, TOTOBHOCTh OCYIIECTBIISATH MIPOCKTHYIO
U MICCIIEIOBATEIBCKYIO ICATEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

MeTtanpeaMeTHble pe3yJIbTAThI

OgJajieHre YHUBEPCAIbHBIMU Y4eOHBIMH ITO3HABATEIBHBIMU JCHCTBHSIMM:

a) 0a30BBIC JTIOTUYECKHE ICHCTBUS:

— CaMOCTOSITEIFHO (OPMYIUPOBATh M aKTyalIM3UPOBATh MPOOJIEMYy, pacCMaTpUBaTh €¢
BCECTOPOHHE;

— YyCTaHABJIMBaTh CYIIECTBCHHBIM MpPHU3HAK WJIM OCHOBAaHUSA JUISI  CPaBHEHUS,
KJIAaCCHU(UKAIUU ¥ 0000IICHUS;

— ONPEIENSITh e IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU UX JOCTHIKCHHUS,

— BBISABIISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHSI B pACCMATPUBAECMBIX SIBIICHUSX;

— BHOCHUTBH KOPPEKTHUBBI B JIEATCILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

— pa3BHBaTh KPEATUBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIeM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

— BJAJETh HAaBBIKAMH Y4e€OHO-HCCJICIOBATEIbCKOW W IMPOCKTHOW JESTEIbHOCTH,
HABBIKAMU Pa3peIIeHUs MpooieM;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TIOMCKY METOJIOB pEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

— OBJAJICHWE BHJIAMU JEATEIBHOCTH TIO TOJYYSHHI0 HOBOTO  3HAHUS, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIHSX, B TOM
qHCIie TIPU CO3aHUU YUYEOHBIX U COIIMABHBIX IPOEKTOB;

— (opmupoBaHHE HAYYHOTO THUMA MBIIUICHUS, BJaJIeHUE HAyYHOW TEPMHHOJIOTHEH,
KJIFOUCBBIMH IIOHATUSIMH U METOHAAMU,

— CTaBUTh U POPMYTUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEeNbHON AESITEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

— BBIABIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3ajady, BBIJABUTATH
TUIOTE3Y €€ pelIeHMs, HaXOJUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

— aHaJM3UPOBATh IOJYYCHHBIE B XOJ€ pEIICHHS 3aJadd Pe3yJIbTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

— paspabareiBaTh IUIaH pEHICHUS TMPOOJIEMBI C YUYETOM aHajau3a UMEIOIINXCS
MaTepHUaTbHBIX H HEMaTEePHATBHBIX PECYpPCOB;

— OCYIIECTBJIATH IEJICHAIIPABJICHHBIN MMOUCK IePEHOCa CPEJCTB U CIIOCOOOB JCHCTBHS B
po(hecCHOHATLHYIO CPEey;

— yMETh TMEPEHOCUTh 3HAHHS B TO3HABaTENIbHYI0 M MPAKTHYECKyl0 oO0jacTu
JKU3HEICITEIbHOCTH;

— yMEeTh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

— BBIJBUTATh HOBBIC UCH, TIPeJIaraTh OPUTHHATIBHBIC TIOIXO/IbI U PEIICHUS;

— CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE alTbTEPHATUBHEIC PEIICHHUS,

B) pabota c uHpopmMaImei:



— BIAQJCTh HAaBBIKAMH TIONy4eHHUS WH(GOPMAIMM W3 HMCTOYHHKOB pPA3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJISATh IIOMCK, AaHaJIW3, CUCTEMAaTU3alMI0 U HMHTEPIPETALUIO
nH(pOpMaIIUU PAa3IMYHBIX BUIOB U (JOPM MPEACTABICHUS;

— co3JaBaTh TEKCThl B PAa3MUYHBIX (opMmarax ¢ ydyeToM Ha3zHaueHUs UHOpMaluu U
IEJICBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEACTABICHUS M BU3YaJIN3allUH;

— OILIGHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh MH(POPMALINH, €€ COOTBETCTBUE MPABOBBIM
1 MOPAJIbHO-3TUYECKUM HOpMaM;

— HCIIOJIB30BaTh CpeACTBa MH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pELIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aLMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

— BJAJeTh HABBIKAMU pACMO3HABAHUSA M 3aUIUTHl WH(pOpManuu, HHOOPMAIIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBnazneHue yHuBEpCaJbHBIMH KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:

a) oOmieHue:

— OCYUIECTBJIATh KOMMYHHKAIIMU BO BCeX cepax KU3HH,

— pacmno3HaBaTh HeBepOalbHbIE CpelcTBa OOIICHHsS, MOHUMATh 3HAUYEHUE COIUATIbHBIX
3HAKOB, PAcIO3HABATh MPEINOCHUIKU KOHPIUKTHBIX CUTYallUl U CMSTYaTh KOH(IJIUKTHI;

— BIAJETh Pa3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aUMOCHCTBUS,

— apryMEHTHPOBAaHHO BECTHU JAMAJIOT, YMETh CMT4aTh KOH(IUKTHBIE CUTYAIIUH;

— Ppa3BEepHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

0) coBMecTHas JesTeNbHOCTD:

— TOHUMATh U UCMOJB30BaTh MPEUMYILIECTBA KOMaHHON ¥ UHIUBUIYaTbHON pabOTHI;

— BbIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBHUI C y4eTOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

— MpPUHUMATh LIEIHM COBMECTHOW JEsTeNIbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JNEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBJATh IJIaH JAEWCTBUM, paclpeienirTh pojid C Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboThl;

— OIIGHUMBaTh KaueCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B OOIIMH
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

— TMpeajaratb HOBbIE POEKTHI, OLIEHUBATh UJEH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

— KOOPJIWHUPOBATh M BBHIMOJHATH PabOTy B YCIOBHUSX PEATbHOrO, BUPTYaTbHOTO W
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

— OCYUIECTBJIATh TO3UTHUBHOE CTPATETHYECKOE IOBEIECHUE B Pa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU PETYISTUBHBIMU AEHCTBUSIMMU:

a) caMOOpraHu3aIus:

— CaMOCTOSITENIBHO  OCYLIECTBJIATH  IIO3HABATEJIbHYIO  JEATENBHOCTb,  BBIABIATH
poOJIeMBbI, CTAaBUTh U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTEIbHON NEITEIHOCTH
Y ’KU3HEHHBIX CUTYalUsIX;

— CaMOCTOSITENIbHO COCTAaBJATh IUIAH pEHICHUS NpoOJeMbl C YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTECHHUI;

— J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

— pacuMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEHUH;

— JenaTb OCO3HaHHBIA BBIOOP, apryMEHTHpOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pElLICHHUE;

— OILICHUBATh MPUOOPETEHHBIHN OMBIT;

— CcIocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHHUIO HIMPOKOW HSpyIUIIMU B Pa3HbIX
00J1acTAX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpHBIH YPOBEHb;



— 0) CaMOKOHTPOJIb:

— J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JACSATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

— BJAJETh HAaBBIKAMH IIO3HABATENBHOM pe(IeKCHH KaK OCO3HAHMSA COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IPOLECCOB, X PE3YyIbTATOB U OCHOBAHU;

— HCII0JIB30BATh MpHEMbI peIeKCHU AJIs OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

B) OMOIMOHAIBHBIA UHTEJUIEKT, TPEIOIaralomui choOpMUPOBAHHOCTD:

— CaMOCO3HAHHUS, BKIJIIOYAIOMIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSHUE, BUJETh HAIIPaBJIICHUA PAa3BUTHS COOCTBEHHOH SMOIMOHANBHON cdephl, ObITh
yYBEpEHHBIM B cele;

— CaMOpEryJupoBaHus,  BKJIIOYAIOIIET0O  CAaMOKOHTPOJb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHMBAIMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTUKEHUIO LIEJIU U YCIIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE AEHCTBOBAThH, UCXO/S U3 CBOUX BO3MOXHOCTEH;

— DMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX,
YUUTHIBATh €ro0 IMpPH OCYIIECTBICHHMH KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

— COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAMBaTh OTHOLIEHMS C
JIPYTUMH JObMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiaTs KOHPIUKTHL;

I') IPUHATHE Ce0sl U IPYTUX JIFOICH:

— IpUHUMAThH ce0sl, IOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

— I[pUHUMAaTb MOTHBBlI M AapryMEHTbl JApPYruX JIOJEH IpU aHajau3e pe3ylbTaToB
JIeATEIbHOCTH;

— MpU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLINOKH;

— pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3ULMU APYrOro YeIOBEKa.

IIpenmeTrHble pe3yabTaThl

1) BrmasgeHue MeTOJaMM JIOKA3aTeNIbCTB, AJITOPUTMaMH pELIeHHs 3a/a4; YMEHUue
(bopMyIupOBaTh OMPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, IPOBOJAUTDH JJOKA3aTEIbHbBIE
paccyXJIeHHs B X0JI€ PELICHMS 3a/1a4;

2) yMeHHEe OIepupoBaTh MOHATUSAMH: CTENEHb YHCIA, JIOrapudmM Yucia; yMEHue
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUH U TpeoOpa3oBaHMsl BBIPAXKEHUM CO CTEHNEHSAIMU U
Jorapupmamu, npeodpazoBaHusl JpOOHO-pallMOHATIBHBIX BBIPAXKEHUH;

3) yMeHue onepupoBaTh MOHATUSAMU: PallMOHAIbHBIE, UPPALIMOHANIBHBIE, I0KAa3aTeIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATHAMH: (PYHKILHMS, HENpepbIiBHAS (YHKIIMS, TPOU3BOIHAS,
nepBooOpasHasi, OMNpEeAETCHHbIM MHTErpai; yMEHHEe HaXOJUTh IPOU3BOJIHBIE 3JIEMEHTapHBIX
GyHKIMHI, UCIIONIb3YS CIPAaBOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX ClIydasix (YHKIUH
Ha MOHOTOHHOCTb, HAaXOJUTh HAWOOJIbIIME M HaMMEHbIIME 3HaueHHs (YHKIMUHA; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIOJB30BAaHMEM allllapaTa MAaTeMaTUYecKOro aHalli3a; MPUMEHSThb
IIPOU3BOJHYIO IIPHU PELIEHUN 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbILINE ¥ HaUMEHBIIINE 3HAUeHUs!, Ha HaX0XIEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSAMU: pallMOHANbHAs (DYHKIIMS, TOKa3aTelbHas GyHKIN,
cTenieHHast QyHKIUS, Jorapugmuueckas QyHKIUS, TPUTOHOMETpUUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHE CTPOUTh TIpadUKU H3yYEHHBIX (QYHKUUH, HCMOIb30BaTh TIpaduKud MpU
M3YYEHUHU IPOLIECCOB U 3aBUCUMOCTEH, MPU PELIEHUH 3aJad U3 JIPYruX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaNbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX/1y BeJTMUYNHAMM;

6) yMeHue peliaTh TEKCTOBBIE 33JJa4l PAa3HBIX TUIIOB (B TOM YKCIIE HA IPOLEHTHI, TOJIU U
YacTH, Ha JBU)KEHUE, padOTy, CTOMMOCTh TOBapOB W YCIYI, HAJOTH, 3aJaud M3 00JacTu
yINpaBJIEHUs] JINYHBIMM M CEeMEMHbIMM (DPUHAHCAMHU); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,



HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a1adyM, MCCICAOBATH IIOJIyYCHHOE PEIICHUE U
OLIGHUBATh MPABJIONOA00HOCT PE3YJILTATOB;

7) yMeHHe ONepupoBaTh MOHATHAMU: CpeHee apudmeTndeckoe, MenuaHa, HauOobliee
U HauMEHbIIee 3HAYEHUs, pa3Max, JAUCIEepPCHs, CTAaHIApPTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
yYMEHUE U3BJIEKaTh, HMHTEPIPETUPOBaTh HH(OpMAIMIO, NPEACTaBIECHHYIO B TalOnMLax, Ha
auarpamMmax, rpadukax, OTPaXalollyld CBOWCTBA pEANbHBIX IPOIECCOB U  SIBICHHIA,
IPEACTaBIATh HH(POPMALMIO C IOMOILIBIO TAONUI[ M JUarpaMM; HCCIel0BaTh CTATUCTHYECKUE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'paMuecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) ymeHue omnepupoBaTh IMOHATHUSIMH: CIYYaHBIM OIBIT M CIy4ailHO€ COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSITHOCTH C HCIIOJIB30BAaHHEM
rpadu4ecKux METOJ0B; IPUMEHATh (QOPMYJbl CIOXKEHUS M YMHOXCEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MIPH PELICHUH 3aJa4; OILCHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHM BEIMYMHAMU; YMEHUE MPUBOJUTH IPUMEPHI MTPOSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue onepupoBaTb HNOHATUSAMH: TOYKA, HpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpeIlMBAIOIIMECs NpsMble, MapaJJICIbHOCTh U NEPIEHIUKYISIPHOCTh
IOPSIMBIX U IUIOCKOCTEM, Yrojl MEKAY HpPSIMBIMH, YroJd MEXAY HPSAMON M IJIOCKOCTBIO, YIroj
MEXJy IUIOCKOCTSIMH, PacCTOSHME OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY HpsIMbIMHU,
paccTosiHuE MEXKIy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IIPU PEILIECHUU 3alad HU3y4CHHbBIE
(GakThl U TeOpeMbI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIETr0 MUPA;

10) ymeHue omepupoBaTh MOHATUSAMHU: MHOIOI'DAaHHHMK, CEYEHHE MHOIOI'paHHHKA, KYO,
napaieNienuIe 1, Mpu3Ma, TupaMmuaa, Gurypa u moBepxXHOCTh BPALCHHS, IIHJIMH/IP, KOHYC, 1Iap,
chepa, ceueHus (uUrypbl BpalleHus, IUIOCKOCTb, Kacaroliascs chepbl, LUIMHIPA, KOHYCa,
IUIOIIAAbh TTOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljielienuIea, NUpaMubl, IPU3Mbl, HWIMHAPA, KOHYyca, L1apa; YMEHUE
n300pakaTb MHOTOTPAHHUKU M MOBEPXHOCTU BpALICHMS, UX CEUYEHHS] OT PYKH, C IMOMOIIBIO
YEpTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE DAclO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATDH MTPaBUJIbHBIE MHOTOIPaHHUKY;

11) ymeHue onepupoBaTh MOHATHIMU: JBUKEHHUE B IPOCTPAHCTBE, MO100HBIE (PUTYPHI B
IIPOCTPAHCTBE; HCIOJB30BaTh OTHOILIEHUE IUIOMIAJEH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX
(buryp npu pemeHuu 3a1ay;

12) ymeHue BBIYHMCIATH T'€OMETPUYECKUE BEJIWYUHBI (IJIMHA, Yrojl, IJIOIagb, 00bEM,
IUIOINAb MOBEPXHOCTH), UCHIOJB3Ys U3yUEHHBbIE (OPMYIIBI U METOABI;

13) ymeHue onepupoBaThb MOHATUSMHU: TPSIMOYrojibHas CHCTEMa KOOpJIUHAT,
KOOpAMHAThl TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAISIPHOE IPOU3BENEHUE, Yroll MEXIY
BEKTOpaMM, CyMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa Ha YHCIO; HAXOJUTh C IOMOIIbIO
U3y4EHHBIX (HOPMYJ KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMs TOUKAMHU;

14) ymenue BbIOMpaTh MOAXONALIMM W3YYEHHBIH METON JJs pelIeHUs 3aJayu,
pacrio3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKHe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPbl MaTeMaTHYECKUX
OTKPBITUMA POCCUICKON U MUPOBOW MAaTeMAaTUYECKOU HAYKH.



Coneprxanue AUCIUIUIMHBL «MaTeMaTHKay HalpaBJIeHO B TOM YHCIE Ha ()OPMHPOBAHUE
CIICAYIOUIMX 00WUX KOMNEmeHYUi:

=
|
5 E @opwyanposka 3HaHusA, yMeHUs
= KOMIIETCHIM U
=
S
OK 01 | Beibupats CrocoObl | YMeHust:
penieHus 3a/1a4 | pacro3HaBaTh 3a/1a4y u/unm npoOaemy
npodeCCHOHAIBHON B MPO(ECCHOHATHPHOM H/HJIA COITMATBHOM KOHTEKCTE
ACATCIBHOCTH aHAJIN3UPOBATH 3a/1a4y u/unm npoOuemy
NPUMEHHUTEIILHO K | ¥ BBLIESATh €€ COCTABHBIE YACTU
Ppa3iIM9HbIM KOHTCKCTAM ONpEnEndTh dTalbl PEIICHUS 3a0a4u1
BBISIBISIT WM D(PQPEKTHBHO HCKATh HH(OPMAIIHIO,
HEOOXOMMYIO JIJIsl PEIICHUS 3a]1a4 W/WJIH MPOOIEMbI
COCTaBJISTH IJIaH JEHCTBUS
OTpeeNiATh He0OXOIUMbIE PECYPCHI
BIIAJICTh aKTyaJIbHBIMHU MEeTOaMH paboThI
B IIpoecCHOHANIbHOM U CMEXHBIX chepax
peanu30BbIBATh COCTABJICHHBIN IIJIaH
OLICHUBATh PE3YyJbTaT U MOCIEACTBUS CBOUX JIEUCTBUI
(caMOCTOSITETFHO WJIM C TTIOMOIIIbIO HACTABHUKA)
3HaHus:
aKTyaJbHbIl NPO(ECCHOHANbHBIH W COLMAIBHBINA
KOHTEKCT, B KOTOPOM MPUXOAUTCS padOTaTh U JKUTh
OCHOBHBIE HUCTOYHUKM HH(POpMAIMM ¥  PECypcChl
JUISt pelieHus 3a1a4y u npobiem
B TPo(heCCHOHATLHOM /WU COLMATIBHOM KOHTEKCTE
AJITOPUTMBI BBITIOJTHCHUS pabort
B MPO(heCCHOHATFHOM U CMEXKHBIX 00J1aCTsIX
METO/IbI paboThI B npodeccuoHaIbHOM
U CMEXHBIX chepax
CTPYKTYPY IIaHa JUIs pelIeHus 3a/1a4
MOPSIIOK  OLEHKH  PE3yJbTAaTOB  pEIICHHUS  3aJa4
poeCCHOHATBHON JeSATETHHOCTH
OK 04 | OddexTuHO Ymenus:
B3aUMO/ICHCTBOBATh U | OpraHu30BbIBATh paboty KOJIJIEKTUBA
paboTtatb B  KOJUICKTHUBE | M KOMaHJIbI
1 KOMaHIC B3aMMOJICHCTBOBATh C KOJIJIEraMHu, PYKOBOIACTBOM, B
X0/J1€ MPO(HECCHOHATEHOM JESITEITbHOCTH
3HaHusn:
TICUXOJIOTHYECKUE OCHOBBI JCSATEIHHOCTH KOJIJICKTHBA,
TICUXOJIOTHYECKHE OCOOCHHOCTH JIMYHOCTH
OCHOBBI TPOCKTHOM JICSITEIBHOCTH
OK 05 | OcymecTBasTh YCTHYIO | YMeHus:
u IUCbMEHHYIO | TPAMOTHO W3JaraTh CBOM MBICIH U O(QOPMISTH
KOMMYHUKAIUIO Ha | IOKYMEHTBI 10  Tpo(ecCHOHATbHOW  TEeMaTHUKe
rOCYyJapCTBEHHOM  S3BIKE | HA TOCYAaPCTBEHHOM S3bIKE, TPOSBIISITH TOJEPAHTHOCTD
Poccuiickoit ®enepanuu ¢ | B paboueM KOJJICKTHBE




y4eToOM ocoOeHHOCTeH | 3HAHuUNA:
COLIMAIILHOTO U | 0COOCHHOCTH COLMATBHOIO U KYJIBTYPHOTO KOHTEKCTA
KYJIBTYPHOTO KOHTEKCTa npaBUIIa oopmienus JIOKYMEHTOB
U IIOCTPOEHUS YCTHBIX COOOLICHUM
I1IK 2.1. | Opranu3oBbIBaTh YmeHus:
pa3IM4HbIC BUIbI UCIONIb30BAaTh  MOJYYCHHYI0  HHPOpMAIUIO  JUIS
JESTEIIbHOCTH OpraHM3alMy pa3jIMYHbIX BHUAOB JESATEIBHOCTH U
(mpenMeTHast; UrpoBas; oOlIeHus JAeTell paHHEero M JIOIIKOJIHHOTO BO3pacTa B
TPYZOBasi; NO3HABATEJIbHASA, | TCUCHHE JTHS
HCCIIE0BATEIIbCKAS 1 | 3HaHuA:
OpOCKTHAA  ACATCIBHOCTH; | TEOPETUYECKUE OCHOBBI MATEMAaTHKU
XYy O’KECTBEHHO-
TBOpYECKas; MPOIYKTUBHAs
NeSITeNbHOCTh W Jp.) U
oOuieHue aerell paHHEro u
JOLIKOJIBHOI'O BO3pAcCTa.
I1IK 3.1. | IInanupoBate U MPOBOAUTH | YMeEHHS:
3aHATHA C JETbMM PAHHETO | HAXOAWTh IICHHOCTHBIA acrekT Y4eOHOTO 3HAaHUS U
U JIOLIKOJIBHOTO BO3pacTa. uHpopManuy, oOecrneynBaTh €ro ITOHUMaHHE U
[IEPE)KUBAHUE JETbMM PAHHEr0 U JOLIKOJIBHOIO
BO3pacTa
3HaHusn:
TEOPETUYECKHE OCHOBBI MATEMATUKU
I1K 4.2. | Opranu3oBbIBaTh U | YMeHus:
IIPOBOAMTH JOCYTOBYIO UCIONb30BAaTh  MOJYYCHHYI0  HHPOpMAIUIO  JUIsS
JEATENLHOCTD, Pa3BIEUYEHUS | IPOBEJICHUS IOCYTOBOM JEATEIbHOCTH M pa3BieueHUi
B IPyNNax JETE€H PAHHErO M | M0  peaju3allud  HampaBiIeHUH  (MaTpUOTHYECKOE,
JIOLLIKOJIBHOT'O BO3pacTa. COLIMAJIbHOE,  TO3HaBaTeIbHOE,  (U3NYECKOE U
03/I0pOBUTEIBHOE, TPYAOBOE, 3THUKO-3CTETUYECKOE)

BOCIIMTAHUS JCTCH PAHHCTO M JOIIKOJBHOI'O BO3pacTa

3HaHus:

TCOPCTUUCCKHUEC OCHOBBI MATCMATHUKH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

«MATEMATHUKA»

2.1. Tpya10eMKOCTb OCBOEHHS TUCUMILINHBI

Buna yueOHo# padoThI

Oovem ¢ uacax

O06beM 00pa3oBaTeIbHOW MPOrPaMMBbI IV CIIUTITHHBI 232
BT. Y.

OcHoBHOe coep:kaHue 220
BT. Y.

TEOPETHYECKOE 00yUeHHe 110
NpaKTUYeCKHe  3aHATUS (M3  HUX  NpodecCHOHATBHO-OPUEHTHPOBAHHOE 110/10
cojJiep>kaHue — B (hopMe MPaKTUIECKOU MOJITOTOBKH)

IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 12
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2.2. ConeprxaHue QTMCUUILTHHBI

HaumenoBaHue pa3jiesioB u

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(ecCuoHAIbLHO-

Obvem uacos

TeM OpPMEHTHPOBAaHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 3AHATHS Teopus IIpaxmuxa
1 2
OcHognoe codepocanue
Pasjen 1. [loBTopeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 6 12
Tema 1.1 Coneprkanue y4eOHOro MaTtepuasia
Henp u 3amaunm Mmartematuku | Llens u 3a1aun MaTeMaTHKU IPH OCBOCHUM CIIEIIHATLHOCTH.
IIPA OCBOEHMHM CIEIMATIBHOCTH. | ba3oBble 3HAHMA M YMEHHS IO MaTeMaTWKe B MPO()ECCHOHAIBLHOW M B TOBCEIHEBHOM
Yucna u BBIYUCICHUSA NeSITeIbHOCTH.
JIeWicTBUS Ha/ TOJIOKUTEIFHBIMU U OTPHUIIATEIBHBIMUA YUCIIAMH, C OOBIKHOBEHHBIMH U
JEeCATUYHBIMU JPOOSIMHU.
JleWicTBUS cO cTeneHs MU, (OPMYIIBI COKPALICHHOTO YMHOKEHUS
KomOunupoBanHoe 3aHsTHE 2 2
Tema 1.2 Coneprkanne ydeOHOro MaTepuasa
ITporieHTHBIE BeIYMCIeHMs. | [IpocTble TpPOLEHTHI, pa3Hble CINOCcOObl MX BBIYMCIEHUSA. JIMHEHHBbIE, KBaJpaTHbIE,
VYpaBHEHUS U HEpPAaBEHCTBA IpoOHO-JTMHEHHBIC YPABHEHUS M HEPABEHCTBA
KomOunupoBaHHoe 3aHATHE 2 4
Tema 1.3. IIpogheccuonanvno-opuenmuposannoe  cooepocanue  (cooepicanue  NPUKIAOHO20
[IporieHTHBIE BBIYUCICHUS B | M0OYVs)
npogecCHOHANIBHBIX 3aj1auax IIpoctbie M crnoxkHble NPOLEHTHL. [IpoleHTHBIE BBIYMCICHHUS B NPOGECCHOHATBHBIX
3aauax
[TpakTHYeCKOE 3aHSATHE 2
Tema 1.4 Coneprxkanne y4eOHOT0 MaTeprana
Pemrenne 3agau.  Bxonno¥ | Beruucnenus u npeoOpa3oBaHusi. YpaBHEHUs M HEPABEHCTBA. [ 'eoMeTpHst Ha IIIOCKOCTH
KOHTPOJIb KoMOMHHPOBAHHOE 3aHSATHE 2 2
KonTtposnbHast pabota 2
Paspnea 2. [Ipsimble U IJIOCKOCTH B IpocTpancTBe. KoopanHaThI M BEKTOPHI B IPOCTPAHCTBE 15 15
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Tema 2.1. OcHOBHEIE MOHATUA
crepeoMeTpuu. Pacrnonoxenue
MPSIMBIX U TJIOCKOCTEH

Copepxanue yueOHOro MaTepuasa

[Ipeamer crepeomerpun. OCHOBHbIE TOHSATHS  (TOYKA, MpsiMasi, IUIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaroiuecs, napauienbHbIe
U CKpeIIMBAIOLIMECs TMpsAMble. YTroJll  MEXIy HpsMbBIMH B  IIPOCTPAHCTBE.
[lepnenaukynsipHOCTh NpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHbIE (PUTYPBI

KoMOnHMpOBaHHOE 3aHATHE

Tema 2.2. IlapamienbHOCTb
MPSIMBIX, IPSIMOM U TIJIOCKOCTH,
TJIOCKOCTEH

Copepxanue yueOHOro MaTepuaa

[TapannensHblie npsmas U wockocts. Onpenenenue. [Ipuznak. CpoiicTBa.
[Tapannensubie miockoctu. Onpenenenue. [Ipusznak. CpoiicTsa.

Terpasagp wu ero osnementsl. [lapamnenenunenq wu ero oanemeHTshl. (CBoiicTBa
MIPOTUBOMNOJOXKHBIX TPaHEH M JuaroHajed napamienenumnena. [loctpoeHrne OCHOBHBIX
CEUYEHHUI

KoMOnHMpOBaHHOE 3aHITHE

Tema 2.3.
[lepnenuKyIsIpHOCTD
IIPSIMBIX, IPSIMOM U IIJIOCKOCTH,
IIJIOCKOCTEN

Copepxanue yueOHOro MaTepuana

[lepnenpukynsapusle  npsimble.  llapamnensHele  npsiMble, NEPHNEHAUKYJSPHBIE K
IJI0CKOCTH. [IpHU3HaK neprneHMKyISPHOCTH IPSIMOM U INIOCKOCTH

KomOuHMpoBaHHOE 3aHATHE

Tema 2.4. llepnenauxynsp u
HakJIoOHHasA. Teopema o Tpex
NEPIIEHIUKYIIApax

Copep:xanue yueOHOT0 MaTepuana

Ilepnenpukynsap u HakiaoHHas. TeopeMa O TpexX NEPHEHAMKYIApax. YIOl MEXIY
MIPSIMOM U TUIOCKOCTBIO.

Yroa Mexay mI0cKoCcTsAMU. [leprnenauKyIspHbIE UIOCKOCTH.

PaccrosiHus B pocTpaHCTBE

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.5. Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Coneprxkanne yueOHOro MaTepuasa

I[CKapTOBLI KOOpAWHATBI B MPOCTPAHCTBEC. BCKTOpBI B IPOCTPAHCTBC. CrnoxeHnne u
BBIYUTAHUEC BCKTOPOB. VYMHOXKEHHIE BCKTOpa Ha YHCIO. CKaJ'ISIpHOG MMPON3BCACHUC
BCKTOPOB. HpOCTCﬁIHHC 3a1d41 B KOOpAHWHATAX

KomOuHMpoBaHHOE 3aHATHE

Tema  2.6. Ilpamble u
IUIOCKOCTH B MPAaKTUYECKUX
3a/1a4ax

IIpogheccuonanvno-opuenmuposannoe  codepxcanue  (cooepicanue  NPUKIAOHO20
MOOYJIs)

B3anMHOe pacnosiokeHue MpsMBIX B INpocTpaHcTBe. llapamnensHOCTh IpsiMOM UM
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IUIOCKOCTH,  MapaJyIeNIbHOCTh  IJIOCKOCTEH, MEepPHEeHIUKYISIPHOCTh  IJIOCKOCTEH.
Pacnionoxxenne npsiMbIX U IJIOCKOCTEN B OKpyKaroleM Mupe (IIpupoje, apXuTeKType,
TexHHKe). PelieHne npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4

[IpakTuueckoe 3aHATHE 4 2
Tema 2.7 Pemenue 3amau. | ComeprkaHue yueOHOTO MaTepuaia
[Ipsimbie 51 IJIOCKOCTH, | PacnosiokeHre npsMBIX M IUIOCKOCTEM B MPOCTpaHCTBE. llepneHauKyIsipHOCTH U
KOOpJAMHATBl M BEKTOPBl B | MapauieJbHOCTh MPSMBIX U IUIOCKOCTEH. JlekapToBbI KOOpAMHATHI B IMPOCTPAHCTBE.
IIPOCTPAHCTBE BexTops! B mpocTpanctse. Cl10kKEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha

yucao. KoopanHatel BekTopa

KomOuHupoBaHHOE 3aHATHE

KonTponbHas padora 2
Pa3ne 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 11 15
Tema 3.1 Coneprkanue y4eOHOro Marepuasia
Tpuronomerpuyeckue Pagunannas mepa yria. IloBopoT ToukM BOKpYr Hauana kKoopauHat. OmnpenencHue
byHKIIUU IIPOU3BOJIBHOIO | CUHYCa, KOCHHYCA, TAHI'€HCa M KOTaHIeHcCa. 3HAKU CHUHYCa, KOCHHYyCa, TaHreHca U
yIJia, yuciia KOTaHIeHCa 0 YETBEPTAM. 3aBUCHUMOCTb MEXIY CHHYCOM, KOCMHYCOM, TAHI'€HCOM U

KOTaHT'€HCOM OJIHOTO U TOTO XK€ yria

KomOuHupoBaHHOE 3aHATHE 2 2
Tema 3.2 OcnoBuble | ConepkaHue yueOHOro MaTepuasa
TPUTOHOMETPUUECKHE Tpuronomerpuyeckue TOKJIECTBA. [TpeoOpa3oBanus IIPOCTENIINX
TOXJIECTBA TPUTOHOMETPUUECKUX BblpakeHU. CHHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YTJIOB OH - O

KomOuHupoBaHHOE 3aHTHE 4
Tema 3.3 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6macth ompeneNeHuss W MHOXECTBO 3HAYEHUW TPUTOHOMETPUUECKUX (DYHKITHH.
¢GyHkumu, uX cBoMcTBa U | YETHOCTH, HEYETHOCTD, MIEPUOJUYHOCTh TPUTOHOMETpUUeckux (yHkiuid. CBoWCcTBa M
rpaduxu rpaduku QyHKIUN y = coS X, Y = sin X, y = tg X, y = ctg x. CxaTue u pacTspKeHUe

rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIMHA.

[Ipeobpa3oBanue rpauKOB TPUTOHOMETPUUECKUX PYHKIIMIHA

KomOuHupOBaHHOE 3aHATHE 4

Tema 3.4 O6parabie
TPUTOHOMETPUYECKHE

Coneprxkanne y4eOHOr0 MaTeprasa

Oo6parHnble TpuroHoMmerpudeckue GpyHkuuu. MIx cBoiicTBa u rpaduki.
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byHKIHH KomOuHMpOBaHHOE 3aHATHE 1 3
Tema 3.5 Copepxanne yaeOHOro MaTepuaa
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
YpaBHEHHUS U HEPABEHCTBA TPUTOHOMETPUUECKUX YPAaBHEHUI OCHOBHBIX THIIOB: IIPOCTEUIINE TPUTOHOMETPHUUECKHE
YpaBHEHMsI, CBOJAALIMECS K KBaJIPAaTHBIM., peIlacMble Pa3IOKEHHEM Ha MHOXKUTEIH,
OJITHOPO/IHBIE.
[Tpocreiinye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
KomOuHupoBaHHOE 3aHATHE 2 4
Tema 3.6 Pemenue 3amau. | ComepkaHue yueOHOro MaTepuasa
OcHoBBI TpuroHoMerpui. | [IpeoOpa3zoBaHre TPUTOHOMETPUYECKHUX BbIpaXKeHHH. PelieHne TPpUrOHOMETPHUECKHUX
Tpuronomerpuyeckue ypaBHEHHUN U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIUM
byHKIIIH KomOuHMpOBaHHOE 3aHSTHE. 2
KonrposbHast pabora 2
Pa3nea 4. [IpousBognas u nepsoodpa3Hasi pyHkuuu 20 30
Tema 4.1 [Tonsarue | Coneprkanue yueOHOro MaTepuaia
npousBoaHoi. Dopmynbl U | [Ipupamenue aprymenrta. [lpupamenne QyHkmmu. 3agayd, MPUBOIAIIME K IMOHSTHIO
npaBuia JupepeHnpoBanus | mpousBoaHoi. OrmnpeneneHne MPOU3BOAHON. AJITOPUTM OTBICKAHUS TMPOU3BOIHOM.
Dopmyansl quddepenumponanus. [Ipasuna nuddepeHupoBaHms
KoMOuHMpoBaHHOE 3aHSATHE 4 4
Tema 42  Tlowsatue o | ConepxaHue yueOHOro MaTepuana
HCTPCPRIBHOCTH bymxmm. ITonatue HempepbiBHOM ¢(yHKIMHU. CBOHCTBa HenpepblBHOM (GyHKUIHU. CBS3b MEXIY
Meton uHTepBanos HENPEPBIBHOCTBIO U AUPHEpeHINPYEMOCThIO (QYHKIIUU B TOYKE. AJITOPUTM pPELICHUS
HEPABEHCTB METO/IOM MHTEPBAJIOB
KoMOuHMpoBaHHOE 3aHSATHE 4 4
Tema 4.3 Coneprxkanne y4eOHOr0o MaTepuasa
I'eomerpuueckuii u | 'eoMeTpUYecKHii CMBICI TPOM3BOAHOW (YHKIMM — yIJIOBOW  Ko3(dduuumeHt
buznueckuit CMBICH | KacaTelbHOW K rpa@uKy (QYHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K Trpaduxy
IIPOU3BOTHOM (GyHKIMU. AJITOPUTM COCTaBJICHUS YPaBHEHHUs KacaTeJabHOU K Tpaduky pyHKuuu y=f(x)
KoM0OuHMpoBaHHOE 3aHsATHE 2 2
Tema 4.4  MounotonHocTs | Coneprkanue yueOHOro MaTepuaia
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¢bynkun. Todku s3KkcTpeMyMa

Bospactanue u yObiBanue (yHKIUH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (PYHKIIMH
3HAKy IPOMU3BOJHOM. 3ajaud Ha MaKCUMyM U MHUHHUMYM. AJITOPUTM HCCIIEIOBAHMUS
(GYHKIIMH ¥ IOCTpOeHHUs ee rpaduKa ¢ TOMOIIbIO TPOU3BOIHON

KoMOnHMpOBaHHOE 3aHATHE

Tema 4.5 Uccnenosanue
byHKIMH W TIOCTpOEHUE
rpadgukoB

Copep:xanue yueOHOro MaTepuana

HccnenoBanmne pyHKIMKM HA MOHOTOHHOCTD U ITOCTPOCHUE T'PaUKOB

KoMOnHMpOBaHHOE 3aHITHE

Tema 4.6 HauGosblmiee u

Copepxanue yueOHOro MaTepuana

HauMEHbIIIEE 3HauyeHHs | HaxoxxneHue HamOOJbIIEr0o W HAWMMEHBIIET0 3HAaYeHUW (YHKIMHA, TOCTPOEHUE
byHKIUN rpadMKOB C UCIOJIH30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHAIM3a

KoMOnHMpOBaHHOE 3aHITHE
Tema 4.7 Haxoxnenue | Ilpogheccuonanvro-opuenmuposannoe  cooepaicanue  (cooepiicanue  NPUKiIaoHo20

ONTUMAJIBHOTO pe3yibTaTa C
MTOMOINIbI0  MPOM3BOJHON B
MPAKTUYECKHUX 3a/1auax

MOOYJIs)

Haumenbiiee 1 HanboblIee 3HAYEHNE (bYHKI_II/II/I

[IpakTHueckoe 3aHsATHE

Tema 4.8 IlepBooOpa3Has
GbyHKIIH. [TpaBuna
HaXOXKJICHHUS IEPBOOOPA3HBIX

Coneprkanne ydeOHOro MaTepuasa

O3HakoMJIeHHE C TOHSATHEM HHTerpana M mnepBooOpasHoi anst QyHKuuu y=f(x).
Pemenne 3amau Ha CBsSI3b MEPBOOOpAa3HOW W €€ TMPOU3BOJHOW, BBIYUCICHHUE
nepBooOpazHoil ans  gaHHOM yHkumu. Tabmuma ¢dopmyn AId  HaXOXKICHHS
nepBooOpasHbIX. M3yueHue mpaBuiia BEIUMCICHUSI IEPBOOOpa3HON

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 49 IInomans
KPUBOJIMHEWHOU Tpanenuu.
®opmynna HeroTona —
Jleitbumia

Coneprxkanne yueOHOro MaTepuasa

3anauu, NPUBOAALIME K MOHIATHIO ONPENEIEHHOIO HHTErpaia — O BBIYMCIECHUH TUIOIIA N
KpHUBOJIMHENHHON Tpaneuuu. [lonsatue onpenenéHHoro uHrerpaia. I'eoMerpuyeckuii u
¢busnyeckuii cMpIcl ornpeneneHHoro uHrerpana. ®opmyna Hetorona — JleiiOnuna.
Pemenue 3amau Ha MpUMEHEHHWE MHTErpajia JUisl BHIYUCICHUS (PU3MUECKUX BETUYUH U
IJI0Iaaen

KomOuHMpoBaHHOE 3aHATHE

Tema 4.10 Pewmenue 3amau.
[IpousBoaHas u
nepBooOpasHas GyHKIUU.

Copepxanne yueOHOT0 MaTepHana

@opmynsl U mpaBuia guddepennupoBanus. VccnenoBanue (GyHKIUNA C MOMOIIBIO
npon3BogHON. Hanbompiiee u HanMeHbIee 3HaYeHHS HYHKIIUH.
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Brruucnenne neppoobpaznoii. [lpumenenmne neppoodbpa3sHoit

KoMOnHMpOBaHHOE 3aHATHE

KontposbHas pabora 2
Paszpen S. MHOIOrpaHHMKHM M TeJla BPallleHUs 12 20
Tema 5.1 [Mpuzma, | Comepxanne yaeOHOro MaTepuaa
napajuiesienumnesn, KyO, | [Ipu3ma (HakjIOHHAs, TNpsiMas, MpaBWibHas) W e€ dJeMeHThl. [lapauienenumesn.
NIApaMUJIA U UX CEUCHUs CpoiictBa mpsiMoyronpHOro mapamienenunena. Ky0. Ilupammuna u e€ 37IeMEHTHI

[IpaBuibHas nupamuia

KomOuHupoBaHHOE 3aHATHE 2 4
Tema 5.2 [IpaBunbsubie | ConepikaHue y4eOHOro MaTepuaia
MHOTOTPAaHHUKHU B KWU3HU Tlnomane TMOBEPXHOCTH MHOTOTPaHHUKOB. [Ipocreiimue KOMOWHAINHU

MHOTOTPaHHUKOB. BbIUKclieHHE SJIEMEHTOB MPOCTPaHCTBEHHBIX uryp (pédpa,

JuaroHaiu, yriel). ITpaBuiibHble MHOTOIpaHHUKU

KoMmOuHMpOBaHHOE 3aHSTHE 2 4
Tema 5.3 Ipogpeccuonanvrno-opuenmuposannoe  cooepicanue  (cooepicanue  NPUKIAOHO20
Hunuaap, KOHyC, IIap U UX | MoOyus)
ceueHus Hunuuap, koHyc, chepa u map. OCHOBHbIE CBOWCTBA MPSIMOr0 KPYroBOTO ILMJIMHApA,

NpsIMOrO0  KPYroBoro KoHyca. IM3oOpaxeHue Ten BpalleHHMS Ha IIOCKOCTH.

IIpencraBnenue 06 yceu€HHOM KoHyce. CedeHus KOHyca (TMapajuleIbHOe OCHOBAHUIO U

MPOXOJISIIee Yepe3 BEPIINHY), CEUEHMs IWINHIpPA (MapajulebHO M NEePIEeHIUKYISIPHO

ocH), ceueHusix mapa. Pa3pépTka HuiIMHApa U KOHyca

[IpakTHYECKOE 3aHSTHE 2 2
Tema 5.4 O06bemsl u momanu | Conepxkanue yueOHOro MaTepuaia
ITOBEPXHOCTEH TEN O6beM npsiMoyrosibHOrO napauienenunena. OoveM kyda. O0beMbl IPSIMON MPU3MBI U

mHApa. O6beMbl mUpaMuIbl U KoHyca. O0beM mapa

KomOuHUpOBaHHOE 3aHATHE 4 4

Tema 5.5 ITpumepsl
CUMMETpUH B ipodeccuu

Ipogpeccuonanvruo-opuenmuposannoe  cooepocanue  (cooepicanue  NPUKIAOHO20

MOOys)

[ToHATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpalibHAasl, OCeBasi, 3€pKaJIbHas).
O06001enre mpeCcTaBIeHNU O TPABIIIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTadp,
JOJIeKad P, UKOCAYIP).

[Tpumepsl cuMMeTpuii B mpodeccun
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[IpakTHyeckoe 3aHsTue 2
Tema 5.6 Pemenue 3angau. | Conmepkanue yueOHOro MaTepuaia
MHororpaHHuku ¥ Tela
BPAICHYA OOBeMbl ¥ IO TN TOBEPXHOCTH MHOTOIPAaHHHUKOB U TEJI BpAIlCHUSs
KomOuHupOBaHHOE 3aHATHE 2 2
KontposbHas pabora 2
Pa3nes 6. Crenenn u kopuu. CreneHHas, noka3ateJbHas U jorapupmuyeckasi GyHkuuu 22 18
Tema 6.1 Crenennas ¢pynknus, | Coaepkanrue yaeOHOro MaTepraia
ee cpoiicta. IIpeobpasoBanue | [TonsTHe KOpPHS N-Oif CTEMEHH M3 AEHCTBHTENbHOTO umcria. DyHKmuH y = VX mx
BBID&XKCHUH C KOPHAMH N-OH | cpoiictBa M rpaduku. CBoiicTBa KOpHS n-oi creneHu. [IpeoOpa3zoBanue
CTCIICHU VMPPALMOHAIBHBIX BBIPAKCHUI
KomOuHMpOBaHHOE 3aHATHE 2 2
Tema 6.2 CpoiictBa crenenu ¢ | ConepxaHue yueOHOro mMaTepuasa
palroOHaIbHBIM u | [lonsaTre creneHu ¢ panoHaibHbIM Moka3areneM. CteneHHbie GyHKINU, X CBOMCTBA U
NeNCTBUTEIbHBIM rpaguku
MOKa3aTeNsIMU KomMOunnpoBanHoe 3aHsTHE 2 2
Tema 6.3 Pemenne | Coneprkanue yueOHOTO MaTepraia
UPPalMOHAIILHBIX YPABHEHUH | PaBHOCHIIBHOCTHh HPPAMOHAIBHBIX YpaBHEHUH. MeTOIbI MX PeIICHHS
KomOuHupoBaHHOE 3aHATHE 2 2
Tema 6.4 IlokazarensHas | Coaeprkanue yueOHOTO MaTepraia
byHKIHS, ee cBoicTBa. | CTemeHb C  MPOM3BOJIBHBIM  JWCTBUTENBHBIM  TOKa3zareneM.  OmpeneneHnue
Iloka3zarenpHble ypaBHEHHUS M | TIOKA3aTEIILHON (YHKIMHM M €€ CBOWCTBA. 3HAKOMCTBO C MPUMEHEHHUEM TOKa3aTeIIbHON
HEPAaBEHCTBA ¢ynkuuu. PeneHne moka3aTeNbHBIX YpaBHEHMH METOJIOM ypaBHMBAaHMS IOKa3aTeleH,
METOJIOM BBEJEHUS HOBOW IEPEMEHHOM, (YHKIMOHAJIbHO-IPa(pUUECKUM METOJIOM.
Penienne nokasarenabHbIX HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsATHE 2 4
Tema 6.5 Jlorapudpm uucna. | Conepkanue yueOHOro MaTepuaia
CsoiicTBa norapupmMon Jlorapudwm yncna. CBoiicTBa soraprdmos. Onepanust JorapupmMIUpoBaHUs
KoM0OuHMpoBaHHOE 3aHsATHE 6 2

Tema 6.6 Jlorapudgmuueckas
byHKIHS, ee CBOMCTBA.
Jlorapudpmuueckue

Copepxanne yueOHOT0 MaTepHana

Jlorapudmuueckas pyHkuus u ee cBoiicta. [loHsiTue norapupMuyeckoro ypaBHeHHs.
Omnepauysi noTeHUMpoBaHUS. TpHU OCHOBHBIX METOJAa pELICHMs JIOTapHu(PMHUUECKHX
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ypaBHEHHUS, HEPABEHCTBA

ypaBHEHHH: (YHKUIMOHAIBHO-TpadUuUecKii, METOJ] NOTEHIIMPOBAHUS, METO/ BBEICHUS
HOBOH nepemenHoi. JlorapudpmMudeckue HepaBeHCTBA

KomOuHMpOBaHHOE 3aHATHE 6 4
Tema 6.7 Jlorapudmsl B | IIpogeccuonanvro-opuenmuposannoe  cooepoicanue  (cooepiucanue  NPUKIaAOHO20
MIPUPOJIC U TEXHHUKE MOOYJIS)

[Tpumenenue norapudma. Jlorapudpmudeckas cnupans B npupoze. Ee matemarndeckue

CBOICTBa

[IpakTuueckoe 3aHATHE 2
Tema 6.8 Pemenue 3anau. | CoxepikaHue yueOHOro MaTepuaia
Crenennas, mokasarenbHas U | CTemneHHas, MoKa3aTelbHas U orapudmudeckas GyHkimu. PeeHre ypaBHeHHN
norapupmuueckas GyHKIUU KomOuHupoBaHHOE 3aHATHE

KontponbHas pabora 2
Pa3nes 7. DjieMeHTHI TeOpUHU BEPOSAATHOCTEH M MAaTEeMaTH4YeCKOH CTaTHCTHKH 14 10
Tema 7.1 CooOwitre, | Conepkanue yueOHOro Marepuasia
BEPOATHOCTh coOpITHA. | COBMECTHBIC M HECOBMECTHBIC COOBITHsS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHI.
CnoxeHne U yMHOXCEHHUE | YCIOBHas BEPOSATHOCTh. 3aBUCHMMBIC W HE3aBUCHUMBIC coObITHSA. TeopeMbl 0O
BEPOATHOCTEN BEPOSTHOCTH MTPOU3BEIACHUS COOBITHIA

KoMOuHMpoBaHHOE 3aHSATHE 4 2
Tema 7.2 BepostHocTs B | IIpogeccuonanvro-opuenmupogannoe  cooepicanue  (cooepicanue  NpuKiaoHo2o
npodeccnoHalbHbIX 3aa4ax MOoOyns)

OTHOcHTeNbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTUCTHUYECKOE

omnpezeneHue BeposiTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS

[IpakTHueckoe 3aHATHE 4 2
Tema 7.3 Huckpernas | Conepanue yueOHOro Marepuasa
CllydaiiHas BEJIMYMHA, 3aKOH €€ | Buapl ciydaiiHpix BenmuuH. OmpeneseHne TUCKPETHOW CIy4ailHOW BENWYMHBI. 3aKOH
pacnpeneneHus pacnpeeseHus: AMCKPETHOM cilydaiiHOW Benn4MHbI. Ee unciaoBble XapakTEpUCTUKH

KoM0OuHMpoBaHHOE 3aHsATHE 4 2

Tema 7.4 3amaun

Copep:xanne yueOHOT0 MaTepuana

MaTeMaTHIEeCKOH CTaTHCTHKH.

[TepBuunas 00pabOTKa CTATUCTUYECKUX JTaHHBIX. UHMCIIOBBIE XapaKTEPUCTUKH (CpeaHee
apudmernueckoe, MenuaHa, pazmax, aucrepcus). Paborta ¢ Tabmuiamu, rpaduxkamu,

auarpaMmmamMun
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Komb6unupoBanHoe 3ansrue

Tema 7.5 DnemeHTsl Teopuu
BEPOATHOCTEM u
MAaTeMaTUYECKON CTaTUCTHKU

Bunel coOwiThii, BEpOSTHOCTH cOOBITHH. CIIO)KEHWE W YMHOXKEHHUE BEPOSITHOCTEH.
JluckpeTHas cinydaiiHas BEJIMUYMHA, 3aKOH €€ paclpelesieHus. 3alayd MaTeMaTHu4ecKon
CTaTUCTHKH.

KonTponbHas pabota

[IpomexyTouHas aTTecTanus (IK3aMeH)

12

Bcero:

232
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3. YCJIOBUA PEAJIM3AIINA OBIJ_[EOEPA3OBATE.JII)HOI71 JUCIHHUTIIJINHBI
«MATEMATHUKA»

3.1. MartepuajJibHO-TEXHHYECKOE 00ecnevyeHue
O6opynoBanue yaeOHOT0O KaOHHeTA:
— TI0CaJI0YHBIC MECTA 110 KOJUYECTBY 00yUaroInuXcs;
— pabouee MecTO MPero1aBaTes;
—  KOMIUICKT AJICKTPOHHBIX BUICOMATEPHAJIOB;
—  3aJIaHus ISl KOHTPOJILHBIX padoT;
— 1npodeccHoHANTBHO OPUEHTHPOBAHHBIC 33IaHUS;
— Marepuabl SK3aMeHa.
— TMEePCOHAIBHBIA KOMITBIOTED C JIUIICH3UOHHBIM IPOTrPaMMHBIM 00€CIICYCHUEM;
— TMPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe odecriedeHre peajan3anuu NporpaMmmbl

3.2.1. OcHOBHOE N31aHHE
1. bammakoB M.M. Maremaruka: st cpeaHero npodeccuoHaibHOro obpaszoanust M.U.

bammakoB. — W3nartenbckuii neHTp «Akagemusi», 2024r.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

Texymuii  KOHTpPOJb IPOBOAUTCS IpENoAaBaTelieM B  IPOLECCE  IPOBEACHUS
IPAaKTUYECKUX 3aHATUH, NPOBEPOUYHBIX U KOHTPOJBHBIX padOT, OLEHKH WHAWBUIAYAJIBHBIX
IPOEKTOB, MOKJIAA0B U T.N. OOydeHue mo y4eOHOW nucrumimHe «MaTeMaTuka» 3aBepliaeTcs
9K3aMEHOM

Pesynomamoi 06yuenus | @opmul u Memoovl KOHMPOIA U OYEHKU Pe3YIbmamos 00yuenus

— BBIIOJHCHHUC UHANBUAYAJIIbHBIX U I'PYIIIIOBBIX UCCIICAOBATCIIBCKUX
MIPOEKTOB

—  BBINOJIHEHHUE MTPAKTUKO-OPHUEHTUPOBAHHBIX 3aIaHUH
npodeccHoHATLHOM HAIIPABICHHOCTH

— OIHMCAHME CUTyalui

— cobece0oBaHUs

Jluunocmmuuwie
pe3yibmamol

—  BBINIOJIHEHUE WHINBUYyATLHBIX U TPYIIOBBIX UCCIEAOBATEIHCKUX
MIPOEKTOB

— CceMHuHap

OLIEHKa aHAJIMTHYECKOH paboThl ¢ MH(OpMAaLIUEH, TEKCTOM

— nyOJIuMYHOE BBICTYIUICHUE Ha KOH(EepEeHINH, ceMUHape

—  NPaKTUKOOPUEHTHUPOBAHHBIC 3a/laHus UHTETPUPOBAHHOTO
Xapakrepa

Memanpeomemmvie
pe3yibmambi

— YCTHBIH OIIPOC

— KOHTpoJIbHas paboTa

— MaTeMaTHYECKHH TUKTAHT

— cooOmieHue / AOKIaJ yJamerocs ¢ JeMOHCTpAIMel pe3ylbTaToB
Ilpeomemnuvle HaOII0IeHUH

pesyibmamal — COCTaBJIEHHE MOJIEILHOM CXEMbl OTBETAa Ha ITOCTABJIEHHBII
BOIPOC

— TECTOBBIC 3aJIAHUS

— JIUJIAKTUYECKUE KapTOUKH

—  KOJUIEKTHBHOE 3aIlOJHEHHE 0000IaI0mei TaOIHIIbI

— D3KCHEepTHOE HaOJI0/IEHUE 3a ACSITEIbHOCThIO Ha Y 3;

— OIICHUBAaHHWE BBINOJHEHHUS WHAWBHIYAJIbHBIX U  TPYIIIOBBIX
Obwue komnemenyuu H AUBULY pyn

3aJaHuM;
— TMHChMEHHBIE pabOThI MPOOJIEMHOT0 XapakTepa
Ilpogheccuonanvhuvie — IPaKTUKOOPUEHTUPOBAHHBIE 3aJaHus MHTETPUPOBAHHOIO
KoMnemeHyuu Xapakrepa
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Ipuioxenne 1
KoHTpo/IbHO-0LIEHOYHBbIE CPeACTBA

1. KOHTPO/IbHO-0LIEHOYHbIE MATEePHAJIbI IJIS BXOJAHOT0 KOHTPOJISI

Oo0si3aTe/IbHAsA YaCTh

Ilpu pewenuu 3adanuii 1-4 3anumwiume npPaGuUIbHLIL OmMeem U3 UYemblpex

NPEONOHCEHHBIX:

1. (1 6amn) Packpoiite GopMyTy COKPAIIEHHOTO YMHOMKEHHS a>-b:

A) a>-2ab+b? B) (a-b)(a+b); B) a’+2ab-b%* I) (a-b)(a-b)

2. (1 6ayn) [Mnomaap TpEYrodbHUKA BEIYUCISAETCS 11O (hOpMYyIIe:

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

0 s,

3. (1 6amr) Kakoe u3 cienyromux 4uces 3aKI0YeH0 MEXy YUCIIaMu 17 4 8

A)0,4;5)0,5; B)0,6; ) 0,7
4. (1 6amn) Jansl rpaduxn pyaxnuii. Kakas ¢popmymna cootBeTcTByeT rpaduky 3):

D - 2) | 3)

o] 1\ o[ 1 o] 1

1 9
=—x—6 2
A 20 pyEx Sl g P s

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHuA U NOAYYEHHbLIL OMeem.
1 11

5. (2 6anna) Beraucnure: 2 5

6. (2 6amna) Pemmrte ypasHenue x>-7x+10=0. Ecimu ypaBHeHue uMeeT 0ojee OIHOTO
KOPHS, B OTBET 3aMUIINTE MEHBIINNA U3 KOPHEH.

7. (2 6amna) [Jns pemonTa Tpedyercs 57 pynoHoB 06oeB. Kakoe HanMeHbIIIee KOJTHMIECTBO
nauyek OOOMHOTO Kies HYXHO JJIsi TaKoro pPEeMOHTa, ecid | mauka Kies paccuyuTaHa Ha 5
PYJIOHOB?

8. (2 6amna) Beicota BH mapannenorpamma ABCD penut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. [uaronams mnapamienorpamma BD paBna 40. Haligute miomans
napasuiesorpaMma.

JonoJHUTEIbHANA YACTh

Ilpu evinonnenuu 3adanusa 9 3anumwiume x00, 0060CHOGaANHUE PEUIeHUA U NOIYYEHHDLI
omeem.

9. (3 6amra) Pp1600B IPOILITBLT HA JIOJKE OT MPUCTAHH HEKOTOPOE PACCTOSTHUE BBEPX TIO
TEUYEHUIO PEKH, 3aTeM OPOCUII SIKOPb, 2 Yaca JIOBUJI PhIOY U BEpHYJICS 0OpaTHO 4yepe3 5 4yacoB OT
Havasya myrtemectBus. Ha kakoe paccTossHHE OT MPHUCTaHW OH OTIUIBUI, €CJIM CKOPOCTh TEYEHHS
peKH paBHa 2 KM/4, a COOCTBEHHAst CKOPOCTb JIOAKH 6 KM/4?
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2. KOHTPOJIbHO-0OLIEeHOYHbIe MATEPUAJIbI IVIsl TEKYIIeld aTTecTaluu

Tekylmuid KOHTpOJIb NPOBOIATCS BO BpPEMs ayAUTOPHBIX 3aHATHM II0 MAaTEMAaTHUKE B
COOTBETCTBUHM C Y4YE€OHBIM IUTaHOM H paboueit mporpammbl OJ] «Marematuka» 1O BCeM
pasgenaM nporpammsel. Tekylui KOHTPOJIb COCTOMT M3 JBYX YacTeH: TEOPETUYECKOW U
npaktudeckoit. [Ipu 3ToM oOydaronuecs moay4yaroT 1Be OTMETKH.

Teoperndeckass 4acTb IPOXOAUT B (POpPME YCTHBIX OTBETOB: OOY4YarolIHecs BBITATMBAIOT
ISTh KapTOYEK C BONPOCAMH, HAIOT TOJHBIA OTBET (CO CIIMCKOM BOMPOCOB OOyYaroIuecs
3HAKOMATCS B Hauajle U3y4eHUs pa3ziena).

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOI cucmeMe

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocol
«3» (y0os.) 3

«4» (xopouwio) 4

«5» (omauyuno) 5

3aaHus MPAKTHYECKOW 4YacTH (KOHTPOJIbHBIC PAaOOThI) YaCTHMYHO B3STHI M3 OTKPBITOTO
0auka EI'D u BIIP nmo marematuke.
Ha BbITIOJIHEHHE KOHTPOJIBHOM pabOTHI MO MaTeMaThke jgaeTcs 1 akagemMuveckuid dac (45

KonTponpHas paboTa coCTOUT UX 2-X yacTell. B mepBoii yacTu npeaaraercs BBIOIHUTD 4
3aJaHusi — BBIOpATh NPABWIBHBIM OTBET W3 4YeThIpeX NPEAIOKEHHBIX. Bo BTOpoOil dacTu

Ipe/IaraeTcst BHIIOIHUTE 6 3aJaHUN — OPOPMUTE XOJ1 PELICHUS U 3alUCaTh IOJy4YE€HHBIH OTBET.
3a mpaBWJIbHOE BBINOJHEHHE JIIOOOTr0 3aJaHHs MEepBOM yacTH OOydaroIMKCs MOJydaer
onuH Oamna. [IpaBunbHOE BBIOJHEHME 3aJjaHUN BTOPOM YacTH OlleHHMBaeTcs 2 Oammamu uiau 1
0aJJI0M 32 YaCTUYHOE pEellIeHUE.
basnibl, osy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCS.
Illkana nepesooda 6annoe 6 ommemKu no NAMUOAINLHOU cCUCmeMme

Ommemka Yucno 6annoes,
Heo0Xo0umoe 014 noIyHeHus OmmemKu

«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuro) 14-16
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3.1 Ilpamele u nnockocmu, KOOpOUHAmMbl U 6eKMOPbHL 8 NPOCMPAHCHEE

Oopazosamenvhble pe3yibmamot, nood1eXHcauiue nposepke (rj1emenmo):
P61, 1P6 9, IP6 11, IP6 12, /IP6 13, Z1P6 14.

OK 01, OK 03, OK 05, OK 07.

K 1.2.

A e

© =

Teopernyeckne BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[Tepeuncnure oCHOBHbIE (PUIYPBI B IPOCTPAHCTBE.
Ilepeuncaure criocoObl 3a1aHUs IIOCKOCTH.
[Iponomxure Teopemy: «Ecam omHa W3 OBYyX  NapajuleNbHBIX — NPSAMBIX
NEPIEHIUKYJIIPHA INIOCKOCTH, TO...».
ITponomxure Teopemy: «Eciau nBe napajuiesbHbIE IJIOCKOCTH IEPECEKAIOTCA TPEThEH,
TO...».
Cdopmynupyiite ornpeeneHue IByrpaHHOro yria.
Packpolite noHsATHE «YroJI MEXAY HPSAMBIMUY.
IIepeuncnure B3aMMHOE PacIOIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS NapajUIeIbHBIMU B IPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOLIMMHUCS B IPOCTPAHCTBE?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Kakwue npsiMble Ha3bIBalOTCS NEPIEHIUKYJISIPHBIMU B IPOCTPAHCTBE?
IIepeuncnnre B3aMMHOE PacIOIOKEHHUE IPSIMON U TNIOCKOCTH B ITPOCTPAHCTBE.
Packpolite oHATHE «YroJl MEKAY NPSIMOMN U IIJIOCKOCTBIO».

Packpoiite NOHATHE «1apaJUIEIbHOCTD IPSIMOM U IIIOCKOCTH».
Packpolite noHsATHE «IEPIEHAUKYIAPHOCTD MPAMOU U IIJIOCKOCTH.
IIepeuncinte B3aMMHOE PACIOI0KEHHUE IBYX IUNIOCKOCTEN B IIPOCTPAHCTBE.
Packpoiite moHATHE «YT0JI MEXAY IIOCKOCTSIMU.

PackpoliTe MOHATHE «I1apaJUIEIBHOCTD IIIIOCKOCTEMN.

Packpoiite noHsATHE «IEPNEHAUKYIIPHOCTD IUIOCKOCTEN.

Kak HaliTu paccTostHME OT TOYKH 10 NPAMOM?

Kax naiiTu paccTosiHre MEXTy MPSIMBIMH?

Kak HaiiTu paccTostHME MEXAY TUIOCKOCTSIMU?

IIponomxure onpenenenune: «llepnenaukyisp — 37o0...».

IIponomxkure onpenenenue: «HakimonHas — 310...».

[Iponomxure onpenenenne: «lIpoeknus HAKIIOHHOM — 3TO. .. ».
IIepeuncinre cBOMCTBA MAPAJUIEIBHOIO POEKTUPOBAHUS.

13 4ero cocTOUT NPSIMOYTOJIbHASL CUCTEMA KOOPIANHAT B IIPOCTPAHCTBE?
Ecnu Touka neXUT B INIOCKOCTH Xy, KaKasi KOOpJIMHATa y Hee HyseBas?
[TpuBenuTe npuMep KOOPANHAT TOYKU A, KOTOpas JIEKUT Ha OCH Z.
PackpoiiTe MoHATHE «BEKTOPY.

Kakue BEKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kakne BeKTOpbI Ha3bIBAKOTCS MEPIICHIUKYISIPHBIMU?

KonTpoabHas padora
IlepBas yacThb

IlIpu pewenuu 3adanun 1-4 3anuwiume npasunbHLLL oOmeem U3  UemMblpex
nPeoIoHCEHHBIX.

1.

(1 6amm) PacimgpyiiTe KpaTKyto 3amuchk: a€ f5.

A) ToYKa a MPUHAJICKHUT TIIOCKOCTH 3; b) Touka a mpuHamiIexxuT npsimoit ; B) mpsimas a
MPUHAJJICKUT TUIOCKOCTH f§; ') mpsiMast a mepecekaeT IIOCKOCTb 3.

25



2. (1 6amn) [psmeie AB u CJ] ckpemuBarotcs. Kakoe pacronoxenne umerot npsimbie AC
u B/1?

A) napautensaeie; b) nepnennukynspueie; B) ckpemmBarotes; [') nepecekaroTcs.

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

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

4. (1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoil kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas yactb

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEen.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M npoBeneHbl NapajuieiibHbIE
NpsIMbIE, MEPECEKAIOINE HEKOTOPYIO IJIOCKOCTh B Toukax A1, B1 u M. Haitaure niuny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l nonapuo nepnenaukynspusl. Haitnure orpezok C/I,
ecamu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 Gamna) (2 Oamna) Janer Bektopwer a(-6,0,8) , B(-3,2,-6). Halimute ckanspHOe
IIPOU3BE/IEHUE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCIAB1Ci ;. [loctpouts Touxky KEAB, Touxy ME/I;C,
otpe3ok PEEA 1B C.

9. (2 6amna) [py KaKuX 3HAYEHUSX 1 BEKTOPHI a (4,1,2), B(1,2,n) nepnenauKyIspHb1?

10. (2 Oamma) Odopmure nuct Oymaru A4 BepTHKAIbHBIMH, TOPU30HTAIbHBIMHU,
HAKJIOHHBIMH JIMHUSMU, HCIIOJIB3YyS Pa3HbIC IBETOBBIC OTTCHKH.

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue ghynkyuu
Oébpaszosamenvhuvle pe3yibmanol, nodaexcaujue npogepke (Inemenmaol):
J1P6 1, JIP6 3, IPG 5, Z1P6 14.
OK 01, OK 02, OK 03.

Teopernyeckue BONPOCHI:

1. YeMy paBeH yroil B OJIUH paguaH?

2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOro Kpyra (QyHKUHS y=SINX MPUHUMAET
MIOJIO’KUTENbHBIE 3HAYCHUA?

3. B kakux ueTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QyHKIUS y= COSX MPUHUMAET
OTpHULIATENIbHBIE 3HAYECHUs?

4. [Iponomxkure onpenenenue: «CUHYC OCTPOTO yria — 3TO...».

5. [Iponomxkure onpenenenue: «KocuHyc OCTpOro yria — 3T0...».

6. IIponomxure onpenenenne: « TaHTeHC OCTPOro yria — 3TO...».

7. ChopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8. Uemy paBHO Tpou3BeAEHUE tgX* ctgx?

9. Yemy paseH sin(2x)? ChopmynupyiiTe NpaBuiIo BHIUNCICHUS.

10.  Yemy paseH cos(2x)? Chopmynupyiite mpaBUiIO BBIYUCICHUS.

11.  Tlepeuncnure TpuroHoMeTpudeckue QyHKINU, YKAKHUTE UX TEPUOIBL.
12.  Yemy paBeH nepuon GpyHKIUU y=cos(4x)?

13.  emy paBeH nepuoJi GyHKIUU y=cos(x/4)?

14.  Ompenenute o0nacTh 3HaueHUsT GyHKIHHU y=3c0s(5%)?

15.  Ilepeuncaure ciocoObl pelIeHNs TPUTOHOMETPUYECKUX YPaBHEHUI.

16.  PackpoiiTe anropuTM peueHUs OAHOPOJHBIX TPUTOHOMETPUUYECKUX YpaBHEHUMN
IIEPBOIO MOPSIKA.

17. PackpoiiTe anroput™m pemieHusi OJHOPOJHBIX TPUTOHOMETPHUYECKUX YpPaBHEHHIA

BTOPOT'O IMOpsAJIKa.
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KoHTpoJbsHas padora
IlepBas yacTb
Ilpu pewenuu 3adanuii 1-4 3anuwiume nPasuIbHLLL OmMeem U3 Yemblpex
NPeONoHCEHHDIX.

1. (1 6amr) B AABC cosCZ%. Kaxkas u3 ctopon siBisiercs runorenyzoid AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) YoM Kakoi 4eTBepTH SBisieTcs yroi 0=410°?
A)LB)ILB)IIL T) IV.
3. (1 6amr) Kakue u3 QyHKIUH SABIAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) Ilepuon pyHKIMM y=sinx?
A)n/2; b)2n; B)4n; I') «.

Bropasi yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewteHus u NOJIYUEHHbLIL OMEEn.
. T Y
5. (2 6amra) Beraucimre: sin 5 Fcos—.

o V2 . V2
6. (2 6ayna) HalinguTe 3HaueHUE BhIpAXKEHUS 4arcc0s? - 4arcsin(——)

O o

7. (2 6amna) Halinure 3HaUY€HUE BBIpAKEHUS Ttg 137 -tg77".
1 . .
8. (2 6amma) Pemmrte ypaBHEHHE COS X =3 3anuimmnTe HAUMEHBIINHN TOJOKUTEIbHBIN

KOPEHb YpaBHEHHUS.
9. Pemnte ypaBHeHue sin” X - 4 sin x + 3 =0.
10. TTocTpoiiTe rpaduk TPUTOHOMETPUUYECKON PYHKIIMU y=2 Sinx

3.3 Ilpouszeoonasn u nepeoodbpaznan hynkuyuu

Oobpa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (31emMenml):
J1P6 1, J1IP6 4, JIPG 6, J1P6 14.
OK 01, OK 03, OK 06.
IIK 1.4.

Teopernyeckne BONPOCHI:
IIponomxure onpenenenue: «lIponssognas — 31o...».
Packpoiite reoMeTpruYeCcKUil CMBICIT ITPOU3BOJHOMN.
Packpoiite huznyeckuii CMbICI TPOU3BOIHOM.
IIepeuncinnre mmpaBusa BEIYACIECHUS IPOU3BOIHBIX.
Yemy paBHA IPOU3BOIHAS CTENIEHHON QyHKIN?
Yemy paBHa IPOU3BOHAS TPOU3BEICHUA?
Yemy paBHa IPOU3BOIHAS YACTHOIO?
YeMy paBHa POU3BOIHAS CIIOKHON (QYHKITUHU?
Cdopmynupyiite npuzHak Bo3pacTaHus (yHKIIHH.
10.  Cdopmynupyiite npu3Hak yObIBaHUS QYHKIIUH.

WX R WD =

11.  Cdopmynupyiite npu3HaK TOYKH MaKCUMyMa () yHKIIHH.

12.  Cdopmynupyiite npu3HaKk TOUKM MUHUMYyMa (DyHKIIHU.

13.  CocraBbTe alIrOpuTM peIICHUS 3aJad Ha HaXOXKJIEHHs HauOOJbIIET0 U
HAaUMEHBIIETo 3HauUeHUs1 QYHKIIMHU HAa OTpe3Ke?

14.  CocraBbTe aIroOpuTM HMCCIECIOBAHUS W TMOCTPOEHUS Tpaduka GYHKIHU C
MTOMOUIBIO TPOU3BOTHOM.

15.  Ilpomomxure onpenenenue: «PyHkuus F(x) Ha3pIBaeTcs ...».

16. PackpoiiTe reoMeTpuYECKUi CMBICIT OMPEICIICHHOrO HHTErpasa.

17.  Ilpomomxure onpeaenenue: «KpuBonnHelHas Tpamneuus — 370. .. ».
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18.  Cdopmynupyiite popmyny HetoTona-Jleiioauna.
19. B d4em 3akirodaercst OOIIH BUI BCEX MEPBOOOPA3HBIX?
20. [lepeuncnure npaBusia BHIYUCICHUS] HHTETPAJIOB.

KonTpoabLHuas padora
IlepBas yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume nPasuIbHLLL OmMeem U3 Yembvlpex

nPeONoHCeHHDIX.
1. (1 6amn) YUeMy paBHA Npon3BogHAs QYHKIMH y=2X>7
A)y'=5x;B) y'=6x; B) y'=6;I') y=6x>
2. (1 6amn) [To xakoi u3 GOpPMYJT BEIYUCIIACTCS MPOU3BOIHASI YACTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = ———; D)(fg(x) =t (g(x))*g ().
3. (1 6amn) Pemute ypasnenue f'(x)=0, ecu f(x)=3x> — 6x +4. Beibepute 0TBeT.
A)1;b)-1;B)4;T') -4.
4. (1 6amn) O6muit BUA Bcex nepBoooOpa3HbIX s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYUEHHBLI OMEEN.

5. (2 Oamma) MarepuanpHasi TOYKa JBIKETCS MPSAMOJIMHEHHO TIO  3aKOHY

1
x(f) = th +1—10

(rne X — paccrosiHue OT TOYKM OTCYETa B METpax, f— BpeMs B

CEKyH/IaX, U3MEpPEHHOEe C Havaja ABW)KEHHs). B kakoil MOMEHT BpeMeHU (B CEKyHHIax) ee

CKOpOCTh ObL1a paBHa 5 M/c?

6. (2 6amna) Ha pucynke n3obpaxén rpapuk GyHKIMH y =f(x) U KacaTelabHas K HEMYy B

TOUKe ¢ abcuuccoi xo. HaliguTe 3naueHne npou3BoAHON QYHKIMH f(X) B TOUKE Xo.
YA

7. (2 6anna) Pemure HepaseHCTBO: X>-16 < 0

8. (2 OGamma) Ha pucynke uzoOpaxen rpaduk ¢ynkuumu y=f(x), ompenenéHHoi Ha

untepsaie (—3; 11). Haiigute HanmensInee 3Hauenne GyHKINH f{x)Ha oTpeske [2; 9,5].
y

A ¥ = flx)

N\
5 ] I\
AR EERE
/ ‘-,lII]
NN A\
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9. (2 6amna) Ha pucynke n3o0paxéH rpaduk HeKOTOpoil GyHKIuH Y — f (x) (mBa myua c

oOuieil HaganbHOM Touko#). Ilosb3ysick puCyHKOM, peraucmare [ (8) —F (6)7 r;[eF (x)_

ona u3 neppoodpazsx dynkuuu S (X)-
-

YA

Q

o

|

|
I
|
1
|
|
|
|
|
1I
|
|
|
l

.

o 1

10. (2 OGamma) ®upme «/uzaitH+» BBIETAIOT Y4YacTOK 3emiid Iwiomanasio 100 M-

-

78 X
2

[Ipennararor yeTsipe ydacTka pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi ywyactox
ono0put aupexTop GupMbl «/Iu3aitH+»», yIuThIBas, 4T0 HEOOXOJUMO OyIET NMOCTaBUTH 3a00p
10 epUMeTpy?

3.4 Muozocpannuku u mena epawieHus

OoépaszoeamenvHole pe3yivmamel, noodaexcaujue npoeepke (Inemenmst):
J1P6 1, 1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

IIK 1.1, IIK 1.2.
Teopernyeckne BONPOCHI:

1. [Iponoikure onpenenenne: «MHOTOrpaHHUK — 3TO...».

2. ITponomxure onpenenenue: «IIpuzma — 3t0...».

3. [Tponoskure onpenenenue: «IIpsIMOyroapHbINA MapaIEAEIUIe — 3TO. .. ».

4. [Tponomxute onpenenenue: «Kyb —370...».

5. [Iponoskure onpenenenue: «llupamuaa — 3To...».

6. Chopmynupyiite CBOUCTBO 0 MPOTUBOJIESKAIINX IPAHAX MapajuieIenunesa.

7. CdopmynupyiiTe CBONCTBO O AMAaroHaIsAX Mapajuieenuneaa.

8. Chopmynupyiite CBOUCTBO 0 JUAroHaIM U JIMHEHHBIX pa3Mepax MpsSMOYTroJIbHOTO
napasuiesenumnena.

9. Kakas npu3ma Ha3bIBaeTCs IPAMON?

10.  Kakas mpu3Ma Ha3bIBaeTCs MPaBUIbLHON?

11.  PackpoiiTe NOHATHE «TIpaBUIbHAS TUPAMUAAY.

12.  Yro Takoe anodemMa npaBUIbHON NMUpaMHIbI?

13. B ueM oTiaMYME TNOJHOW NIOBEPXHOCTH IPU3MBI OT IIOJIHOM IOBEPXHOCTHU
nupamubl?

14.  Cdopmynupyiite TeopeMy O BBIYUCICHUHM OOKOBOW IOBEPXHOCTH MpPSIMOM
MIPU3MBL.

15.  Cdopmynupyiite Teopemy O BBIYUCICHUH OOKOBOM MOBEPXHOCTH MPaBHILHOU
MUPAMHU/IBI.

16.  HazoBute mpeamerbl u3 Bamiell MpoQPecCHOHANTBHON NeATeNbHOCTH, KOTOPbIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. IIponomxkure onpenenenue: «L{unmuuap — 310...».

18. [Iponomxure onpenenenue: «KoHyc — 3T10...».

19.  Ilpomomxure onpeneneHue: «Y CEUEHHbII KOHYC — 3TO...».

20. [Iponomkure onpenenenue: «Illap —310...».

21.  Yro sBasETCS BBICOTON yCEUEHHOIO KOHYyca?

22. UTto sIBNIsIETCS OCEBBIM CEUECHHEM IIUJIMH]IPA, KOHYCA, YCEYEHHOT0 KOHYyca, mapa?

23. [lepeuncnnre enUHUIBI ©3MEPEHUSI IJIOIAIH, 00BeMa.
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24. Yemy paBHO OTHOIICHHE IUIOMAJCH TMOBEPXHOCTEH TMOJOOHBIX (GUTYyp B

IIPOCTpaHCTBE?
25.  UYemy paBHO OTHOIIEHHE 00bEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?
26. HazoBute npeamers! u3 Bamiel IpoQecCuoHaNbHOM NesSTeTbHOCTH, KOTOPbIE

uMeIOT (OPMBI TeJ BpalleHUsI.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex
nPeONoHCeHHDIX.

1. (1 6aym) B kakux eauHUIIAX U3MEPSIETCs 00beM MHOTOTpaHHUKA?
A) B Metpax; b) B kyOuueckux merpax; B) B kBampaTHbeIx MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6ayn) [Tnomaak MOTHON TTOBEPXHOCTH IMPU3MEI BBIYUCIIICTCS 110 (hopmyie:

A) S =S060k + 2 Socu.; B) S60k =Pocs*H; B) S = Book + S Socu; I') S60k =2Poci™H.

3. (1 6amr) Yro siBIsIeTCA OCEBBIM CEYEHHEM KOHYyca?

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOenpenHas Tpaneuus; B) npsmoyronsHuk; I')
MPSIMOYTOJIBHAST TPATICIIHS.

4. (1 6amn) Kakas ¢urypa monydaercsi Mpy BpAIICHUU MPSIMOYTOJILHOTO TPEYroJbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; ') yceuennas nupamua.

Bropas yacrtb
Ilpu g¢vinonnenuu 3a0anuit 5-10 3anuwiume x00 pewienus u NOAYYEHHbLIL OMEEn.
5. (2 Ganna) Pe6po ocHOBaHMS NMpaBWILHOW TPEYroibHOM mupamujel 3 M, anodema 6M.
Haiinute nnomaabs 00KOBON MOBEPXHOCTH MUPAMUJIBIL.
6. (2 6ama) JIBe cTOpoHBI NapaiienorpaMMa OTHOCSATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJIBIIIYIO CTOPOHY MapasuiesiorpaMma.

D /f:
A i

7. (2 6anna) [IpsAMOYroJpHUK CO CTOpOHAMHM 8§ ¢M M 3 CM Bpalaercs BOKPYr OoJibliel
croponbl. Haiinure o6bem, 1iommaam O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JIBYTpaHHBIC YTIIBI IPSMEIE).

Fad

9. (2 6amma) Knuenty HeoOxoaumo, 4yToOBI B KOMHATE O0S3aTEIBHO MPUCYTCTBOBAIH
00BbEeMHBIE 3JIEMEHTHl JeKopa HMIuHIpu4Yeckod ¢opmbl. [loctpouts u3 Oymarum Mozenb
mwMHapa. Pasmepsl [uisi mocTpoeHust BBIOpaTh CaMOCTOSTENbHO, C YYE€TOM TOTO, 4TO
COOTHOIIIEHHUE pajinyca K BBICOTE JOJKHO OBITH 1:2.

10. (2 OGamwra) PaccuuTaTh KOJWUYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKH HYXKHO
KYHUTh JJI OKPAIIMBAaHHsS LMIMHAPMYECKOTo cBoAa moasaia. Pacxon kpacku 100 r ma 1 M2
Cuunrartp n=3.
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3.5 Cmenennasn, nokazamenvhasn u nozapugmuveckas ynKyuu

Ob6paszosamenvHble pe3yibmamol, nodaexcawiue nposepke (I1emeHmol):
JIP6 1, IP6 2, 11P6 3, JIP6 4, JIPG 6, JIPO 14.
OK 01, OK 02, OK 03, OK 06.

Teopernuyeckue BOIPOCHI:

1. Cdopmynupyiite onpeaeneHue CTeneHHON (QyHKIIHH.

2. [lepeunciure CBOMCTBA CTEMEHHON (QYHKIIMH

3. Cdopmynupyiite ornpenesneHue nokazaTeabHOU QyHKINY.

4. [Tepeuncnure cBoiicTBa MOKa3aTeabHON (PyHKINN

3. Cdopmynupyiite onpenenenue sorapupmMuueckoi GpyHKIIH.

6. [Tepeuncnure cBoiicTBa Jorapu@mMuueckoi QyHKIUH.

7. [Tponomxkure onpenenenue: «Jlorapupm — 310...».

8. Yemy paBeH jorapudm npousBeeHus ?

0. Yemy paBeH jorapudm 4acTHOTo?

10.  IlpuBenute mpuMepsl JorapupMUUEcKOil civpaiu B MPUPOJE U B OKPYKAIOIIEM
MUDE.

11.  Ha 4ro HeoOxonuMo oOpaTUTh BHUMAHHE IpPU PEUIEHUH HPPALOHATBHOIO
YPaBHEHHUS YETHOM CTENEHU?

12.  Yemy paBeH KOpeHb YETHOI cTeneHu u3 orpunareabHoro yucna’? [Ipusennre
IIpUMeEp.

13. Uemy paBeH KOpEeHb HEYETHOW CTENEHW M3 oTpHulaTesnbHoro uyucia? [lpuBegure
IIpUMeEp.

14.  Ha uro crour oOpaTuTh BHUMAaHHME TMpPU PEIICHUU JIOTApUPMHUUECKUX U
UppalMOHATIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHNUN U HEPABEHCTB?

15. B uem 3axmrouaercs rpaduyeckuil cnocod pemeHus: ypaBHeHU.

KoHTpoabHasi padoTa
IlepBasi yacThb
Ilpu pewenuu 3adanuini 1-4 3anuwiume npPaAGUIbHBIIL OmMEem U3 UYemblpex
nPeOnoHCeHHbIX.

1. (1 6amt) Mesxy KakiuMH JBYMS HATYPaTbHBIMH JHCIAMH HAXOXUTCS JHCio y/197?
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Ha pucynke n3zobpaxén rpapuk ¢ynkuuu Buaa f(x)=a*. Haiinure 3HaueHue

).

fix)y=a"

7 ol 1. X
A) 25.;B) 5; B) 32; I') Het BepHOTO OTBETA.
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3. (1 6amr) Kakas u3 ¢pyHKIIMNA BO3pacTalOT HA BCEH 00IaCTH ONpeeICHHs?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; T') f(x)=log1 x.
2

4. (1 6amn) Ykaxute o6aacTh onpeaeneans pyukuun f(x) = 1g ZXXJ::

A) (-7; 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5;7); ') (-00; -7), (1,5; +0).

Bropas yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLIL OMEEN.

8 10, 448
5. (2 6anna) Haiinure 3HaueHue BbIpakeHUS 471177 1 447,
6. (2 6anna) CKONIBLKO LIEIbIX pelleHrii uMeeT HepaBeHcTBo 1 <7 1<49?

7. (2 6amma) Halimure KOpeHb ypaBHEHHS logs (4 + x) =2.
8. (2 6amma)) PaccrosHue oT HaOrOmaTeNs, HAXOJSMIIETOCS HAa HEOONBIIONH BhICOTE h
KAJIOMETPOB Haj 3eMJIEH, JI0 HaOJI0JJaeMOM MM JIMHUKM TOPH30HTA BBIUMCISACTCS MO (popmylie

= 2Rh, rae R=6400 kM — paguyc 3emnu. C Kakol BBICOTBI TOPU30HT BHUIEH Ha
paccrosiiuu 48 kunoMerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.

9. (2 6amna) B xome pacmama paauOakTHBHOTO HM30TONA €r0 Macca YMEHbBINAETCS IIO0

m(t) =mg- 27T,

3aKOHY rJie mo— HaydajbHas Macca M30TOla,  — BpPEeMs, IPOIIEIIIEEe OT
HAYaJbHOTO MOMEHTa, 7 — TMepuoJ moiypacmnana. B HauanbHBIE MOMEHT BpPEMEHHM Macca
nu3zorona 184 mr. [lepuon ero nmonypacnana cocrasisier 7 muH. Haiiaure, yepe3 CKOJIBKO MUHYT
Macca u30Tona OyJeT paBHa 23 Mr.

10. (2 6amna) HaliauTe 3HayeHue BoipaxkeHus logg 108 + logg 2

3.6 Dnemenmot meopuu eeponmnocmeﬁ U MAMeEMamu4ecKoll CmamucmuKu

Oobpa3zoeamenvhule pe3yibmamol, nooaexcaujue npogepke (31emMenml):
JIP6 7, PG 8, JIP6 14.
OK 01, OK 03, OK 04, OK 05.

[IK 1.4.
Teopernyeckune BONpPOCHI:

1. [Tponomxute onpenenenue: «CinydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [TpuBenuTe npUMep TO0CTOBEPHOTO COOBITHS.

3. [TpuBeauTe NpuMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxure onpenenenue: «BeposTHOCT CIIy4aifHOIO COOBITUS — 3TO...».

5. Chopmynupyiite npaBuiIo HAXOXKAECHUS CIOKEHHUS BEPOSITHOCTEM.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHUS BEPOSITHOCTEH.

7. Kak naiitu cpeanee apupmeTnyeckoe YuciaoBoro psijaa’?

8. Kaxk HailTu Menany 4nciioBoro psaa?

0. Kak BelumcisieTcst pasmax 4ucioBoro psaa?

10. Jnst yero HyXHbI AMarpaMmsbl, rpaguku? [lepeuncirre Bugbl AMarpaMmm.

11.  TlpuBemute mnpuMepbl NPOSBIECHUS 3aKOHA OOJBIIMX YHCENT B TNPUPOIHBIX
SBIICHUSIX.

12.  TlpuBeaute mpuMepbl NPOSBICHUS 3aKOHA OOJBIINX YHCET B OOIIECTBEHHBIX
SIBIICHUSIX.

13.  Yro m3yvaer ctaTUCTHUKA?

14. [Tponomxure onpenenenue: «CoyeTaHue — 3T10...».

15.  Ilpomomxure onpexnenenue: «Pa3menieHue — 3To...».

16. IIponomkure onpenenenue: «llepecTaHOBKU — 3TO...)».
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KoHTpoJbsHas padora
IlepBas yacthb

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasuIbHBLLL OmMEem U3 Uembvlpex
npeooIHceHHbIX

1. (1 6aymm) Kakux coObITHIf HE OBIBACT B TEOPHUH BEPOSTHOCTEH?

A) cnydaiinble; b) Heciyuaiinble; B) nocroBepHsble; I') HEBO3MOXKHBIE.

2. (1 6amr) CoObITHE, KOTOPOE TPH BBHIITOJHECHUH OMPEICICHHON COBOKYITHOCTH YCIOBHM,
0053aTeNbHO MPOU3OUJET - ATO:

A) cnyuaiinoe; b) Heciyuaitnoe; B) nocroBepHoe; ') HeBO3MOXKHOE.

3. (1 OGamn) BeposATHOCTH CcIy4yalHOTO COOBITHSI €CTh HEOTPHIATEIHLHOE YHCIIO,
3aKJIFOUEHHOE MEXY YHCIaMHU:

A)Oul; B)Ou 100; B) -1 u 1; ') -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymnopsaoueHue €IMHHULl COBOKYINHOCTH IO IMpH3HaKy; b) pa3OueHue enuHuUI
COBOKYITHOCTH Ha TPYIIBI 1O Npu3Haky; B) o0obmenue enuuuunbix (aktos; ') 0bobmeHue
SAMHUYHBIX TIPU3HAKOB.

Bropas yacrtb

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuwieHus u nOJIY4eHHbLL OMEem.

5. (2 6amna) B oduce nuzaiiHEepCKOro areHTCTBa HaXOAATCA § MOCETUTENEH KEHCKOIro
nosia u 2 Myxckoro. OnpeaenuTs BEpOATHOCTb TOTO, YTO HEPBBIM K KOHCYJIBTAaHTY OOpaTUTCS
MY’KUMHa.

6. (2 6amra) Ha koupepenmuio npuexanmu 2 yueHbix u3 ['epmannn, 3 u3 Cepbun u 7 u3
HIseiinapun. Kaxapiii u3 HuxX Jenaer Ha KoH(pepeHUMH oauH Jokiuaa. Ilopsaok noknanoB
ompenensercs >xepeObEBKoi. Haliaure BEpOSATHOCTH TOTO, YTO NATHIM OKaXETCS JOKIA[
yueHoro u3 Cepoum.

7. (2 6amna) Mama, Tumyp, Huana, Kocts u AHTOH Opocuin kpeduii — KoMy JTIOCTaHETCs
OpoeKT 1mo odopmieHuto cBaaedHoro 3ana. Haiiiure BEposITHOCTH TOTO, YTO MPOEKT TOYHO HE
OyJeT BBIOJIHATH AHTOH.

8. (2 6ayna) B simumke Tpu KpacHBIX U TpU CHHUX (priomacTepa. Diomactepbl BHITACKUBAIOT
0 ouepeau B ciaydalHOM mnopsake. KakoBa BEpOATHOCTb TOrO, YTO IEPBBIM pa3 CHUHUU
diiomacTep NOSBUTCS TPETHUM IO CUETY?

9. (2 6amna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiigute Moy psina
U cpesiHee apu(pMeTHiecKkoe psja.

10. (2 6anna) [Ipu ananu3e 1EHOBBIX MPEANOYTCHUIN KIMEHTOB TU3aMHEPCKOTO areHTCTBA
NOJY4YEeHbl JaHHBbIe, MpPEICTABICHHbIE B TaOmuIe: A0S KIWEHTOB, MPHOOPETAIONINX
JTU3aHEPCKUE YCIYT'M OJIMHAKOBOIO Ha3HAYEHUS, HO pa3au4HON 1eHsl. Halitn Mony ciaydaiiHON
BEJIMYMHBI. X — LIEHBI IPOJIaBAEMBIX YCIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 8/20 | 4/20 1/20

DoH/1 OLIECHOYHBIX CPEICTB /Il Py0e:KHOT0 KOHTPOJs (mo uroram 3.1 — 3.3)

Oopa3zosamenvuvie pe3yibmamot, nooiexcaujue nposepke (j1emenmel):
JPo6 1, J1P6 3, IP6 4, [1P6 5, /1P6 6, IP6 9, ZIP6 11, IP6 12, IPG 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
K 1.2, [IK 1.4.

IlepBas yactb
Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL oOmMeem U3 Yemvlpex
nPeONoHCEHHDIX.
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1. JTansr Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeanHa oTpeska AB —
Touka M?
A)M(O0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6ann) Ilpsmeie AB u C/] napannensusie. Kakoe pacnonoxxenue umeroT npsimpie AC
u BJ1?

A) napamnensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

3. (1 6amr) Kakue u3 QyHKIUH SABIAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke n3obpaxeH rpaduk npousBoaHor GpyHkiuu y=f(x). [Ipu kakom
3HaYeHUU X (QYHKIMS IPUHUMAET CBOE HauOoJbIlee 3HaYeHUE Ha oTpe3ke [-4; -2] ?

>

- .__\\
y=f"(x)

=y

A)0,5;b)-4;B)-5;T) 1.

Bropas yacthb

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuieHus u nOJIY4eHHbLIL OMEemn.

5. (2 6amna) Yepes koHubl oTpe3ska AB u ero cepenuny M mpoBeneHbl NapajiefibHbIe
IIPsIMBIE, MIEPECEKAIOIME HEKOTOPYIO IUIOCKOCTh B TouKax A1, B1 u Mi. Halinure mmny otpeska
MM, ecnu oTpe3ok AB He nepecekaeT miaockocTh U eciii AA1=6 cm, BB1=4 cM.

6. (2 6ama) JlaHbl TOYKH A(6,7,§% , B(8,2,6). Haiiqute nnuny Bektopa AB.

7. (2 6anna) Haitaure el ot 2/ ecm €@ =0,5.

8. (2 6anna) MaTepuanbHas TOYKa JABIKETCS MPAMOIMHEHHO 10 3akoHy X(t)=t>-13t+23
(roe x — paccTosiHME OT TOYKH OTCUeTa B METpax,  — BpPeMs B CEKyHJaX, U3MEPEHHOE ¢ Havala
JIBIDKEHUs ). B kakoit MOMEHT BpeMeHU (B CEKyHaX) ee CKOPOCTh ObLIa paBHa 3 M/c?

9. (2 6amna) dana pynkuus f(x)= 3x*+1. Uemy pasua F(1)?

10. (2 Oamna) Pemmte ypaBHeHue cosx=1. B oTBeT 3anumuTe HAUMEHBIIHHA
HEOTPHUIATENbHBIN KOPEHb.

3. KOHTPOJIbHO-0LICHOYHBIC MaTePHAJIbI JJIsl IPOMEKYTOYHOMN aTTeCTAlNU

Ha BpImonHeHHWE NHCBMEHHON SK3aMEHAIMOHHOW pa0oThl MO MaTeMaThke naercs 4
acTpoHOMHYeCcKuX yaca (240 MUHYT).

DKk3aMeHaIMOHHas paboTa COCTOUT UX 2-X YacTei: 00sA3aTeIbHON U JOMOTHUTEIBHOM.

OO0s3aTennbHAasl YacTh CONEPXKUT 3aJaHUs MHUHHUMAJIBLHOTO 00s3aTEIBHOTO  YPOBHS,
IOIOJIHUTEIbHAS YacTh — OoJiee CII0XKHBIE 3aIaHus.

[Ipu BeIMOTHEHWHN 3a/laHU 0053aTENFHON YacTU TPeOyeTCsl MPEACTaBUTh X0/ PEIICHUS U
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBMIHHOE BBHIMOJIHEHHE JIOOO0TO 3aJaHUs M3 00s3aTelbHOU
4acTH OOydaromuiics moiaydaere oauH Oami. [Ipu BeIMONHEHMH 3aaHUS W3 JOTOTHUTEIBHON
9acTh He0OXOIMMO MOAPOOHO OMHCATh XOJ PEIIeHUsI U AaTh OTBET. [IpaBUIbHOE BBIIOJIHEHUE
3aJaHUA JTONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 OayutamMu win 1-2 OaulaMH 3a 4YaCTHYHOE
pelIeHue.

banel, morydeHHBIC 3a BCE BBITIOJIHEHHBIC 3a/IaHHSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6ann06 6 ommemku no NAMUOANILHOU cucmeme
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Ommemka Yucno 6annos,
Heo0X00umoe 0711 NOJIy4eHUss OMMEMKU

«3» (y008.) 6-9
«4» (xopouio) 10-14
(He menee 00H020 3a0aHus U3 OONOIHUMENbHOU YACU)
«5» (omauurno) bonee 14

(He menee 08YX 3a0aHUll U3 OONOJIHUMENbHOU YACMUL)

OébpaszosamenvHble pe3yibmanol, ROOEHcAUUE NPOBEPKe (ITEMEHMbL):
JIP6 1, Z1P6 2, JIP6 3, JIPG 4, JIP6 5, IP6 6, Z1P6 7, JIP6 8, ZIP6 9, ZIP6 10, ZIPG 11, JIP6

12, 1P6 13, JIP6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
I[IK 1.2, IIK 1.4.

DK3ameHauuoHHble 3A0AHUA N0 MAmMeManmuKe
OQos3aTebHASI YACTH

IIpu BbINOTHEHNHU 3a1aHuii 1-12 3anMIIKTE X0/ pelIeHNs U MOJYYeHHbIi 0TBeET.

1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

2. (I 6amn) Ha  pucynke
JKUPHBIMU TOYKAMH II0KAa3aHO CYTOYHOE
KOJIMYECTBO  OCAJKOB, BBINAJABIIUX B
Onucre ¢ 7 no 18 pexabps 2001 roma. Ilo

un
oo

]
=T

mooin
=
|

N S R T

TOPU30HTAJIM YKA3bIBAIOTCSl 4HUCIA Mecsua, - IR
[0 BEPTUKAIM — KOJMYECTBO OCAIKOB, 15 / 1". }f
BBIIIABIINX B COOTBETCTBYIOIIMH JeHb, B % _ | /

—

oo

MuuMMeTpax. I HarIsgHOCTH JKHUPHBIE
TOYKM Ha PHUCYHKE COEAMHEHBI JIMHUEH.
Ornpenenure 1Mo pUCYHKY, CKOJIBKO JHEH BhIMaaano 0osiee 2 MUJUIMMETPOB OCAJKOB?

T 8 9 10 11 1z 1= 14 15 18 17 1=

3. (1 6ann) CTOMMOCTb yCIYT YaCTHOTO au3aiiHepa Bo3zpocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCITyTH Tn3aifHepa J10 MOI0pOKaHMsI, €Clii Tocie KiaueHT 3amatui 55000py6?
4. (1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ pbi0oid, 5 ¢ BapeHbeM u 4 ¢ BuntHed. FOms

HayraJl BIOMpaeT OJUH MUPOKOK. Haiinure BEpoSATHOCTH TOTO, YTO OH OKaXETCs ¢ BULITHEH.

5. (1 6ann) Haitnute 3HaueHue BoipakeHus 1ogr2 + logr 32
6. (I 6aan) Haiimure KOpeHb ypaBHEHUS 7-bx=7.
1. (I 6ann) Pemmte HepaBeHcTBO 2> > 64. B OTBeT 3anmMIIMTEe HaMMEHbIIEE
TIOJIOKHUTEITFHOE YUCIIO.
x+2 l
8. (1 6ann) Halinute KOpeHb ypaBHEHUS ol
9. (1 6ann) Haiinute npon3BoAHyI0 pyHKIMHU B Touke X=0: y = %x“ —6x" +7x-1
10. (1 6ann) Kactpromns, opopMileHHas MO0 WHAWBUAYaILHOMY 3aKa3y, uMeeT (Gopmy

mwmHApa. Beicota kactpronu 35 cM, quamerp ocHoBanus 20 cM. Paccumraiite BMEecTUMOCTh
JTAaHHOW MOCY/Ibl, ICJICHHYIO Ha TT.
11. (1 6ann) Haiinure niomans GUrypsl, 1300paxeHHOM Ha pUCyHKe
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12. (1 6ann) Teno nBuxkercs Mo 3akony S(t)=3t>+5t (M) HaiiTu ckopocTs Tena depes

lc mocne Havana JBUKEHUS.
JonoaHuTeIbHAA YACTh

Ilpu evinoanenuu 3aoanuit 13-16 3anuwiume x00 peuwieHus u noOJay4eHHblLI OMeem

13. (3 6anna) BeruucnuTe Mmiomaab y4acTKa cToJIa, OTBEAEHHOIO /IS IPE3eHTaluu paboT
nu3aitHepa Bacumus, mepuMeTp KOTOPOTO OrPaHUYHMBAIOT IMHUM Y=X>-2X-2 1

y=-x*+2. Bemonnute ueprex. OTBET faiiTe B KBaAPaTHHIX METPaXx.

14. (3 6anna) Pemmte ypaBHeHHe sin’x - 2sinx=0. B oTBeT 3amuIuuTe KONHMYECTBO
peleHui, NpuHaJIekKalux npomMexxyTky [0; 47T.]

15. (3 6anna) Hailimute oO0beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE (Bce
JIBYrPAHHbIE YIIIbI IpsIMBIE).

0

)

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN MU3aliHEp BBHIMOJIHIET Ha 5 4acoB ObICTpee,
yeM BTOpoi. CKOJIBKO OTKPBITOK 3a 4ac M3TOTABIMBACT MEPBbIN AU3alHEP, €CITU U3BECTHO, YTO
OH 32 Yac MOXET MPUTOTOBUTH HAa 5 OTKPBITOK OOJIbIlIE BTOPOTo?
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