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1. 1. OBIIASA XAPAKTEPUCTHKA PABOYEN IMPOTPAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

1.1. Hesb 1 MeCTO TMCUMILJIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM NIPOrPaMMbl:

Heap nucuunaunbl «MaTtematukay»: CoaepkaHue nporpammsl 0011eo0pa3oBaTeIbHOM
JUCLMIUIMHBL «MareMaTuka» HalpaBJIEHO Ha JIOCTH)KEHHE pE3YyJIbTaTOB €€ H3Y4YEHUs B
cootBercTBUU ¢ TpeboBanusiMu PI'OC COO c yderoM npodecCHOHAITBHOM HaNpaBICHHOCTH
dI'OC CIIO.

ObmeoOpa3oBaTenpHas IucHUIUIMHA «MartemaTtukay sBISeTCS 00s3aTENbHONW YacTbiO
obmeobpaszoBarenbHoro nukia OIIOII-II nmo cneunmansHocT 44.02.02 «llpenonaBanue B
HAYaJIbHBIX KJIaccaxy.

1.2. [lnanupyemble pe3ybTaThl OCBOCHUS] THUCIUIINHBI:

Jluunocmmuvie pezynomamol

JIndHOCTHBIE pe3ynbTaThl JIOJDKHBI OCBOEHHUS COJAepKaHUs Kypca «Marematukay
JOJDKHBI ~ OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAalUH,
ITIO3UTUBHBIX BHy’l'peHHI/IX y6€)KI[€HPII>i, COOTBGTCTBYIOHII/IX TpaI[I/IIII/IOHHI)IM TCHHOCTAM
POCCHICKOTO OOINECTBA, PaCIIMPEHUE KM3HEHHOTO OIbITa M OIbITa JASATEILHOCTH B MPOIIEcce
peanmaunn OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCHHTaTCHBHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH.

2PaXscoOaHCcKO20 60CNUMAHUA:

- c(OPMHUPOBAHHOCTh TPAXKJAAHCKOW IMO3ULUU OOYyYaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

— OCO3HAHHUEC CBOUX KOHCTI/ITyIII/IOHHI:JX npaB nu 06H33HHOCT€I\/'I, yBameHne 3aKOHaA U
MIPaBONOPSJIKA;

- MPUHATHE TPAJAULIMOHHBIX HAIMOHAIBHBIX, OOIEUETOBEYECKUX TYMAHUCTUUECKUX
U J€MOKPaTHUECKUX [IEHHOCTEH;

- FOTOBHOCTh  NPOTHUBOCTOSITH  MJICOJIOTMM  SKCTPEMH3Ma,  HAIMOHAIU3Ma,
KCGHO(l)O6I/II/I, JII/ICKpI/IMI/IHaIII/II/I 10 conuaJIbHBIM, peJ'II/Il"I/IOSHI)IM, paCOBBIM, HanOHAJIbHBIM
MIpU3HAKaM;

- YMEHUE B3aUMOJICHCTBOBATh C COLIMAIIbHBIMA MHCTUTYTAMH B COOTBETCTBUH C MX
(GYHKIUSAMU U Ha3HAUEHUEM;

nampuomu4ecKo20 60CRUMAaHUsL;

- c(hOPMHUPOBAHHOCTh POCCUHUCKON TpakJaHCKOM HWIACHTHMYHOCTH, MATPHUOTU3MA,
YBaXXEHUs K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PonmHOM, ropaoctu 3a cBOU
Kpaid, cBoto PonuHy, CBOW S3BbIK M KYJbTYpPY, NMPOIUIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOIO
Hapoxa Poccuu;

— IICHHOCTHOC OTHOIICHUEC K FOCYJIapCTBeHHI)IM CHUMBOJIaM, I/ICTOpI/ILIeCKOMy 158
MPUPOJHOMY HACIEAMIO, MaMATHUKAM, TpaaulusM HapoaoB Poccum, noctmxenusim Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U T

0YX06HO-HPABCMBEHHO20 60CHUMAHUA:

— CIIOCOOHOCTh  OIICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIE PEIICHUs,
OpI/IeHTI/Ip}IHCB Ha MOpaJ'II)HO—HpaBCTBeHHBIC HOpMBI U IE€HHOCTH,

— OCO3HaHHE JIMYHOTO BKJIAJIa B TOCTPOECHHUE YCTOWUHUBOTO OYAYIIETO;

mpyo006020 60cnumanus:

— TOTOBHOCThH K TPYZy, OCO3HAHHE IECHHOCTH MacTePCTBa, TPYAOIIO0HE;

— TOTOBHOCThP K AaKTHUBHOM JEIATCIIPHOCTH TEXHOJIOTHYSCKOM U  COIMAaJbHOH
HaHpaBHeHHOCTI/I, CHOCOGHOCTB I/IHI/II_[I/II/IpOBaTL, HJIaHI/IPOBaTI: U CaMOCTOATCIIBHO BBIIIOJIHATH
TaKylo JIeSITeIbHOCTB;



— HWHTEepeC K pa3nmuyabiM chepam TpodecCHOHATBHOW NeATeIbHOCTH, YMEHHUE
COBepIaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccur U peaTu30BBIBATH COOCTBCHHBIE
YKU3HEHHBIE IIJIaHbL;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpPa30BaHHIO HA MPOTSHKEHUU
BCEH JKU3HU;

YEeHHOCMU HAYYHO20 NOZHAHUA:

— c(hopMHpPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM © OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHMANiore KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MUPE

— OCO3HaHHE IIEHHOCTU HAyYHOU AESTeTbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOECKTHYIO
U MCCIIEIOBATEIBCKYIO ICATEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

MeTtanpeaMeTHble pe3yJIbTAThI

OBRJazicHUEe YHUBEPCAIBHBIMH Y4€OHBIMU TTO3HABATEIbHBIMU JCHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

— CaMOCTOSITEIBHO (OPMYJIUPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

— YyCTaHABJIMBaTh CYIIECTBCHHBIM MpPHU3HAK WJIM OCHOBAHUS JUII  CPaBHEHUS,
KJIaCCHU(UKAIUU ¥ 0000IICHNUS;

— ONPEIENSITh e IeATETbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU MX JOCTHKCHHUS,

— BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMATPUBACMBIX SIBIICHHSX;

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

— pa3BHBATh KPEATUBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

— BIAJCTh HaBBIKAMH Y4eOHO-HCCIEIOBATENbCKOM ¥ TMPOEKTHOW JEeATENbHOCTH,
HABBIKAMU pa3peIIeHus MpooieM;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TIOMCKY METOJIOB pEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOOB IMO3HAHUS;

— OBJAJICHWE BHJAMHU JEATEIBHOCTH TIO TOJYYSHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMU, TTPEOOPA30BAHUIO0 U MPUMEHEHUIO B PA3NUYHBIX yYEOHBIX CUTYalHsSX, B TOM
qHCIie TIPU CO3AaHUU YUEOHBIX U COIIMABHBIX TTPOEKTOB;

— (opmupoBaHHE HAYYHOTO THUMA MBIIUICHUS, BJIaJIeHUE HAyYHOW TEPMHHOJIOTHEH,
KITFOYEBBIMU MTOHATHSIMHU U METOJIaMU;

— CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a7]a4ui B 00pa30BaTeNbHOMN AESITEILHOCTH U
YKU3HECHHBIX CUTYaITUsX;

— BBIABIIATH TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3ajady, BBIJIBUTATH
TUIOTE3y €€ peIIeHHs, HaXOJUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl M KPUTESPHUH PEIICHUS,

— aHaJM3UPOBaTh IOJYYCHHBIE B XOJ€ pEIICHHS 3a7add Pe3yIbTaThl, KPUTHUYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

— paspabareiBaTh IUIaH pEHICHUS TMPOOJIEMBI C YYETOM aHajau3a UMEIOIINXCS
MaTepUaTbHBIX H HEMaTEPHATBHBIX PECYpPCOB;

— OCYIISCTBJIATH IEJICHAIIPABJICHHBIN MMOUCK IePEeHOCa CPEJCTB U CIIOCOOOB JICHCTBHS B
poeCCHOHAIBHYIO CPENY;

— yMETh TIEPCHOCUTH 3HAHWS B IIO3HABATCIIGHYI0 M IPAKTHYECKYyI0 00jacTh
KU3HEEATEIbHOCTH;

— yMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

— BBIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHATIBHBIC TIOIXO/IbI U PEIICHUS;

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



B) pabota ¢ nHpopmMaImei:

— BIAQJCTh HaBbIKAMHM TOJy4YeHUS HWHGOPMAllMM U3 HMCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh IOUCK, AaHalli3, CUCTEeMAaTH3alUI0 U HHTEPIPETALUIO
uH(GOpPMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

— CcO37aBaTh TEKCTHl B PAa3IMUYHBIX (opMarax ¢ ydyeToM Ha3zHA4YCHHUS WHPOpMAIUU U
L[EJIEBOM ayTUTOPUH, BBIOMpAasi ONTUMAIbHYIO (POpMY IIPEICTaBICHUS U BU3YyalIH3aliH;

— OLCHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh HH(GOPMAIUH, €€ COOTBETCTBUE MPABOBBIM
U MOPAJIBHO-3THYECKUM HOPMaM;

— HCIIOJIB30BaTh CpeACTBa WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MIaCHOCTH, THTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

— BIIAQJCTh HaBBIKAMU PACIO3HABAHUA W 3alIUThl HHPOpMAIUHM, HHOOPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

a) obuieHue:

— OCYILECTBIISATh KOMMYHHKAIIMH BO BceX chepax sKU3HU;

— pacro3HaBaTh HeBepOaJbHBIE CPEICTBA OOLICHMS, TTOHUMATh 3HAYEHUE COIMATBHBIX
3HAKOB, PACIIO3HABATH MPEANIOCHIIKYA KOHMIMKTHBIX CUTYAIlM U CMATYATh KOH(QIHKTHL;

— BJIQJETh Pa3IMYHbIMU CIIOCOOAMH OOIIEHUS U B3aUMOAECUCTBUS,

— apryMEHTHPOBAHHO BECTH JHMAJIOT, YMETh CMTYaTh KOH(PJIMKTHBIC CUTYAIIHH;

— Pa3BepHYTO M JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHHs C MCIIOIBb30BAaHUEM SI3BIKOBBIX
CPEICTB;

0) coBMeCTHAs NeSTCIILHOCTD:

— TOHUMAaTh U UCIOJH30BATh MPEUMYIIECTBA KOMAaH/HON ¥ HHIUBUYaTbHOU PaOOTHI;

— BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JICHCTBUN C y4ETOM OOIIUX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO UleHa KOJUIEKTHBA,

— MPUHUMATh LEJIHM COBMECTHOW JesTeNbHOCTH, OPTaHM30BBIBATH U KOOPAWHHUPOBATH
NEHCTBUS MO €€ JOCTH)KEHHIO: COCTaBIATh IJIaH JACWUCTBUMN, paclpefeNiaTh pOld C Y4eTOM
MHEHHI yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboTHI;

— OIIGHWBATh KAueCTBO CBOETO BKJIAJa M KaXJOTO y4YaCTHHKAa KOMAaHIbl B OOMIMH
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

— TMpeanarath HOBbIE MPOEKTHI, OIEHUBAThH UJEH C TTO3UIIMH HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— KOOPJIWHUPOBATH W BBHINOJIHATH PabOTy B YCIOBHSX PEATBHOTO, BUPTYaJbLHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— OCYHIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TMOBEICHHWE B PA3IHUYHBIX CHUTYAIHSX,
MIPOSIBIISATH TBOPUYESCTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

OBnaneHne yHUBEPCAIBHBIMU PETYISITHBHBIMU JCHCTBHUSIMMU:

a) CaMOOPTaHU3AITHUS:

— CaMOCTOSITENIbHO ~ OCYHIECTBIISITH  MMO3HABATEIbHYIO  JCATEIBHOCTh,  BBISBIISATH
po0OJIeMBl, CTaBUTh U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON NEATeIbHOCTH
Y )KH3HCHHBIX CUTYAIIHSX;

— CaMOCTOSITENIbHO COCTAaBJSTh IUTAH PEHICHUS NpOOJIEeMBI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUH;

— JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

— pacHmMpsTh paMKH Y9€OHOTO TpeMeTa Ha OCHOBE JIMYHBIX MTPEIOYTCHUH;

— JlenaTh OCO3HAHHBIA BbHIOOpP, apryMEeHTUpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

— OIICHUBATh MPUOOPETCHHBIN OMBIT;



— cnocoOCTBOBaTh (OPMHUPOBAHHMIO M TPOSBICHUIO LIUPOKOW SPYAUIUH B Pa3HBIX
00JacTsX 3HaHUH, IOCTOSIHHO NOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHb;

— 0) CaMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JESITEIHHOCTh, OLICHUBATD
COOTBETCTBUE PE3YJIbTATOB LIETSM;

— BJAJeThb HaBbIKAMU IIO3HABATEJIIBHOM pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

— HCHOJb30BATh MPUEMBI pedICeKCHUN ISl OLEHKH CUTYaIH, BEIOOpA BEPHOT'O PELICHUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, IPeANoaraoiuii chpopMUPOBAHHOCTS!

— CaMOCO3HAHHUS, BKIIOYAIOIIEI0 CIOCOOHOCTh IOHMMAaTh CBO€ 3MOLMOHAIBHOE
COCTOSIHWE, BUJAETh HANpPABICHHUS Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW CcQephl, OBITh
YBEpPEHHBIM B cebe;

— CaMOpEeryJMpOBaHHsA,  BKIIOYAIOIIEr0  CaMOKOHTpPOJIb,  yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEIEHHE, CIIOCOOHOCTb aJalTHPOBATHCS K 3MOLMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHMBAIMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTUKEHUIO LEJIU U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXHOCTEH;

— HMIIATUH, BKIIOYAIONIEH cIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE APYTHX,
YYUTBHIBATh €r0 TPH OCYIIECTBICHHHM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEXKHUBAHHUIO;

— COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPaMBATh OTHOLICHHS C
JPYTUMHU JHOJbMU, 3a00TUTHCSI, IPOSBIIATE UHTEPEC U pa3pelaTh KOHQIUKTHL;

T) IPUHITHE Ce0sl U IPYTHX JIFOICH:

— IpUHUMATH ceOs, TOHUMas CBOM HEJOCTaTKU U IOCTOMHCTBA;

— IpPUHUMaTh MOTUBBI M apryMEHTBl JpYTuX JIIOJIed TpH aHajlu3e pe3yJbTaToB
JeSITEIIbHOCTH;

— IpPU3HABaTh CBOE MPaBO U MPaBO APYTHUX JItOJIeH Ha OMIMOKH;

— pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C MO3ULMU APYIOro YeIOBEKa.

IIpenmeTHbIe pe3yabTaThl

1) BnameHue MeTOAAMM JOKa3aTeNIbCTB, aJrOPUTMaMM peIIeHus 3a7ady; yMEHHe
(bopMynHpoBaTh ONpEIEIIEHHs, aKCHOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXIeHHs B XOJI€ PELICHUs 3ajay;

2) yMeHHEe OIepupoBaTh MOHATUSAMH: CTENEHb YHCIA, JIOrapu(M Yucia; yMEHue
BBIMIOJHATh BBIUMCIEHHE 3HAUYEHUH U 1peoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSIMU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

3) yMeHHe onepupoBaTh MOHATUSMU: PAllMOHAIbHbIE, UPPALIMOHAIBHBIE, I0KAa3aTeIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATHAMH: (PYHKILHMS, HENpepbIBHAS (DYHKIIMS, TPOU3BOAHAS,
nepBooOpasHasi, OMNpEeAETCHHbIM HHTErpal; yMEHHE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMHI, UCIIONIb3YSl CIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX ClIydasix (YHKIUH
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIbIIME M HAMMEHbIIME 3HaueHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOYJIEHOB C MCIOJB30BAaHMEM allllapaTa MAaTeMaTHYecKOro aHallu3a; MPUMEHSThb
IIPOU3BOJHYIO IIPU PELIEHUU 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAaHHBIE 3a7jaun
Ha HauOOJIbIINE U HaMMEHBIIINE 3HaUeHUs!, Ha HaX0XIEHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue ornepupoBaTh NOHATUSAMU: PAllMOHANbHAS (DYHKIMA, TOKa3aTeabHas PYHKIUS,
cTenieHHast QyHKIus, Jorapugmuueckas GyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHME CTPOUTh TIpadUKH H3YyYEHHBIX (QYHKUUH, HCMOIb30BaTh TIpaduKd MpU
U3y4EHHH IMPOLECCOB M 3aBUCUMOCTEH, P PELICHUH 3aJlad U3 JAPYruX y4eOHBIX MPEAMETOB U
3ajjad U3 peaslbHOM KHU3HM; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUNHAMU;



6) yMeHHe peliaTh TeKCTOBbIE 337a4l Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, JOIU U
YacTH, Ha JBH)KEHHE, padOTy, CTOMMOCTh TOBapOB M YCIYI, HaJlOTH, 33aJaud U3 O0JIACTH
yIOpaBiIeHUS JHUYHBIMM M CEMEWHbIMH (DMHAHCAMH); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3aJadyM, MCCIEAO0BAaTh IIOJIyYEHHOE pELIECHUE U
OLICHUBATH MPABAONOI00HOCTh PE3yJIbTATOB;

7) yMeHHE ONepHpOBaTh MOHATHAMHU: CpeqHee apudMeTHuecKoe, Menuana, HanOobIiee
U HauMEHbIllee 3HAYEHUs, pa3Max, JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBOrO Habopa;
YMEHHUE U3BJICKaTh, HWHTEPIPETUPOBATh HH(POpPMAIMIO, TPEACTABICHHYI0O B TalnMIax, Ha
auarpamMmax, rpaukax, OTpaXkalollyl0 CBOWCTBAa pealbHBIX IMPOLECCOB U  SIBICHUI;
NpPEACTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HCCIENOBaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpapuuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;

8) ymeHue omnepupoBaTh IMOHATUSIMH: CIYYailHBIM OMBIT M Cly4ailHOe COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITUS; YMEHHME BBIYHMCISATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpadU4ecKuXx METOJIOB; NIPUMEHSTh (QOPMYIJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOHMHATOpHBIE (HaKThl U QOPMYJIBI MPU PEIICHUU 33/1a4; OIEHUBATh BEPOATHOCTH PEATbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEIMUYMHAMU; YMEHHUE IPUBOIUTH PUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMUX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

9) yMmeHue onepupoBaTh IOHATHUSMHU: TOYKa, MpsiMas, IJIOCKOCTh, INPOCTPAHCTBO,
JBYI'PaHHBIA YTroOJl, CKPEUIMBAIOIIMECS MpsAMbIEe, NapAJUICIbHOCTh U MNEPHEHIUKYISIPHOCTH
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXIy HpsIMBIMH, YroJd MEXAY HpSIMON M IJIOCKOCTBIO, YIroj
MEXAY IUIOCKOCTSAMH, PAaCCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY MpPSMBIMHU,
paccTOsiHUE MEXIy IUIOCKOCTSIMH; YMEHHUE HCIIOJIb30BaTh IpPHU PELIEHUU 33/1a4 HU3yYCHHbIE
(bakThl U TeOpEMBbI IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 0ObEKTOB OKPYKAIOIIETO MHUPA;

10) ymenue onepupoBaTh MOHSTHSIMH: MHOTOTPAaHHUK, CEUYCHHE MHOTOTPAaHHHUKA, KYO,
napajuiefienunes, mpusma, nupamuaa, Gurypa u moBepXHOCTh BpAIICHU, IWIUHIP, KOHYC, 1Iap,
cdepa, cedeHHs (QUIYpbl BpallleHUs, IUIOCKOCTb, Kacarolascs c@epbl, HWINHApPA, KOHYCA,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIINHApPA, IUIOMAaAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapalljiesienuiea, NupaMuabl, TpU3Mbl, HUIUHApPA, KOHYyca, LIapa; YMEHUE
n300pakaTh MHOTOI'PDAaHHMKH U IOBEPXHOCTH BpAIEHUS, UX CEUCHHS OT PYKH, C MOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUJIBHBIE MHOTOIPaHHUKH;

11) ymenue onepupoBaTh NOHATHUSAMU: ABM)KEHUE B MPOCTPAHCTBE, M0JI00HBIE (DUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIONIA/JeH MOBEpPXHOCTEH M 00BEMOB MOAOOHBIX
buryp npu pernieHnu 3aaad;

12) ymeHue BBIUUCIATH T'€OMETPUYECKHE BEIMYMHBI (IJIMHA, Yo, IUIONIAjab, 00bEM,
IJIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHbIE (OPMYJIIBI U METO/IBI;

13) ymeHue omnepupoBaTh TMOHATHAMM: TPAMOYTOJIbHAs CHUCTEMa KOOpPJMHAT,
KOOpJMHATBl TOYKH, BEKTOpP, KOOPAUHATBHI BEKTOPA, CKAJISPHOE MPOU3BENIEHUE, YIOJd MEXIY
BEKTOPAMH, CyYMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHUCIO; HAXOJUTh C IIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPIAUHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs TOUKAMHU;

14) ymenue BBHIOMpaTh NOAXOAALIMIA M3YYEHHBIM METOJ [UId pelIeHUs 3aJauu,
pacrno3HaBaThb MaTeMaTHueckue (akThl W MaTeMaTHYeCKHe MOJEeNH B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH INPUMEPhl MaTEMaTUYECKHX
OTKPBITHI POCCUICKON U MUPOBOW MaT€MaTHYECKOW HAYKH.



Copep:xanue OUCHMILTUHBI «MaTreMaTuka» HalpaBjiIeHO B TOM uucie Ha (OpPMUPOBAHUE
CIICAYIOIINX 0OWUX KOMNEMeHYUlL:

=
|
5 E @opmy:auposka 3HaHusl, yMeHUsI
= KOMIIeTeHIIUH
=
g
OK 01 | Beibupats CrocoObl | YMeHust:
penieHus 3a/1a4 | pacro3HaBaTh 3a/1a4y u/unm npoOaemy
npodeCCHOHAIBHON B MPO(ECCHOHATHPHOM H/HJIA COITMATBHOM KOHTEKCTE
ACATCIIBHOCTH aHAJIN3UPOBATH 3a/1a4y u/vm npoOnemy
IIPUMEHUTEILHO K | 4 BBLACTSTH €€ COCTaBHbIC YaCTH
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
OIICHUBATh PE3YJIbTAT U MOCIEACTBUS CBOMX JEHCTBUI
(caMOCTOSITETFHO WJIM C TTIOMOIIIbIO HACTABHUKA)
3HaHus:
aKTyaJbHbIl NPO(ECCHOHANbHBIH W COLMAIBHBINA
KOHTEKCT, B KOTOPOM MPUXOAUTCS padOTaTh U JKUTh
OCHOBHBIE HUCTOYHUKM HH(pOpMAIMM ¥  PECypcChbl
JUISt pelieHus 3a1a4y u npobiem
B MPo(heCCHOHATFHOM /WU COLMATIBHOM KOHTEKCTE
AJITOPUTMBI BBITIOJTHCHUS pabort
B MPO(heCCHOHATFHOM U CMEXKHBIX 00J1aCTsIX
METO/IbI paboThI B npodeccuoHaIbHOM
U CMEXHBIX chepax
CTPYKTYPY IIaHa JUIsl pelIeHus 3a/1a4
MOPSIZIOK  OLEHKU  PE3yJbTAaTOB  pEIICHHS  3aJay
poeCCHOHATBHON e TETHHOCTH
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
KOMMYHHUKAITHIO Ha | IOKYMEHTBI 10  Tpo(ecCHOHATbHOW  TEeMaTHUKe
FOCYJapCTBEHHOM  SI3BIKE | HA TOCY/IAPCTBEHHOM S3bIKE, TPOSIBIISITH TOJEPAHTHOCTD




Poccuiickoit ®enepaunn ¢

B pabo4yeM KOJIJICKTHBE

y4eToM ocoOeHHoCcTeH | 3HaHUsA:
CONaJIbHOT'O 1 | 0COOEHHOCTH COLMAIBHOIO M KYJbTYPHOIO KOHTEKCTa
KYJIbTYPHOIO KOHTEKCTa npaBuIIa odopmiieHus JIOKYMEHTOB
U TIOCTPOCHUS YCTHBIX COOOLICHUI
IIK 1.2. | Opranu3oBbiBaTh MpolECC | YMEHHS:
00yueHusi 0Oy4arOIIUXCsSl B | MCIOJIB30BATh PA3IMYHBIC CPEICTBA, METOIBI H (POPMBI
COOTBETCTBHH C OpraHu3ay y4eOHOM e TeIbHOCTH, 00Y4arOInuXCs
CaHMTapHLIMM HOPMAaMH M | Ha YPOKAaxX C y4ETOM OCOOCHHOCTEW y4yeOHOTro
paBHJIaMU IpeaMeTa, BO3pacTa U YpOBHS MOATOTOBICHHOCTH
00yyJaroIuxcs;
MCTIOJIb30BaTh COBPEMEHHBIE BO3MOKHOCTH LIU(PPOBOH
00pa3oBaTeNbHOI cpeibl IPU peanu3aliuu
00pa30BaTeNbHBIX IPOrpaMM HauaabHOrO OOIIETro
00pa3oBaHus;
3Hanus:
COBpEMEHHbIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, B TOM
qrciae HHOPMAMOHHO- KOMMYHHUKAIIMOHHBIE;
[IK 2.2. | Peanu3oBbiBaTh NpOrpaMmbl | Y MeHHs:
BHEYPOYHOM JIEATEILHOCTH | IPUMEHATH Pa3IMYHbIE METOABI U ()OPMBI OPTaHU3AIIH
B COOTBETCTBUHU C BHEYPOUYHOI1 pabOThI, BEHIOMPATh UX C yIETOM
CaHUTApHBIMM HOPMaMHU U BO3PACTHBIX U MHIUBUAYAIBHBIX OCOOCHHOCTEH
MpaBUIIAMHU. 00y4armuxcs
3Hanusn:
TEOPETUYECKHE OCHOBBI MATEMATUKH
IIK 3.1 | IIpoextupoBats u Ymenus:

peann30BbIBaTh
COBpPEMEHHBIE TPOTPAMMBI
BOCIIMTAHHUS HAa OCHOBC
[IEHHOCTHOTO COJIepKaHUs
00pa3zoBaTeNbHOTO
npoiiecca

HaXO0IUuTh IIGHHOCTHI)II\/’I ACIICKT yLIC6H01"O 3HAHUA U
uH(popMaIuu, 00ecrieunBaTh €ro MOHUMaHUE U
NEPECIKNBAHUC O6y‘-IaIOHII/IMI/IC$I IMPOCKTUPOBAHUE
CUTYaIlui U COOBITUH, pa3BUBAIOIINX YMOIMOHAIBHO-
IIEHHOCTHYIO cdhepy pebeHKa;

OpraHU30BBIBATH IE€TCKUH J0CYT, BOBJIEKATh JIETEH B
pa3IUYHbIC BUABI 00IIIECTBEHHO-TOJIE3HOM
JIESITEIbBHOCTH U JIETCKUE TBOpPUECKHE 00beAMHECHUS

3Hauus:

TCOPCTUUICCKHUEC OCHOBBI MATCMATHUKH
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2. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI «<MATEMATHUKA»

2.1. TpynoeMKOCTb 0CBOEHUS THCHMUILINHBI

Buj yueOHoii padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JHCHUIINHBI 232
BT. Y.

OCHOBHOE co/Jiep:KaHue 220
BT. Y.

TEOPETHUECKOE 00yUeHne 110
NpakTUYeCKue 3aHiATus (M3 HUX NIPOPECCHOHATHHO-OPHEHTHPOBAHHOE 110/ 10
coJiepkaHue — B popMe MPaKTUYECKON MOATOTOBKH)

IIpome:xxyTouyHast aTTecTanus (IK3aMeH) 12
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2.2. ConeprxaHue QTUCUUITHHBI

Oo0bem, ak. 4.
/ B TOM 4mcJie
B (popme
E:;MeHOBaHHe PAACIOB M Copneprxanue y4eOHOIro MaTepraia, NPAKTHYECKUX U JJa00PaTOPHBIX 3aHATHI NPaKTHYECKOi
MOATO0TOBKH,
aK. 4.
T | 1|
1 2 3
Pazjen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 6 12
Tema 1.1 Cogepxanue yueOHOro MaTepuasa
Lenb n 3anaun MaTeMaTuky npy | Llens 1 3a1aun MaTeMaTHKU P OCBOCHUH CIICIIHATIBHOCTH.
OCBOCHHUH CIELMANLHOCTH. | ba3soBble 3HaHMS W yMEHUS 1O MaTeMaTHKe B NpodEecCHOHATbHOM W B IOBCEIHEBHOM
Yucna 1 BBIYUCIIEHUS JESTEIbHOCTH.
JleificTBUsL HaJ TONOXKHUTEIBHBIMH U OTPHUIATEIbHBIMA 4YHCIAMH, C OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.
JeiicTBus co creneHs MU, GOPMYIIbl COKPALLICHHOTO YMHOXEHHUs
Kom6unmnpoBanHoe 3aHsiTue 2 2
Tema 1.2 Cojeprkanne y4eOHOro Matepuana
[IpouienTHBIC BoIunciieHus. | [IpocTble MpoOLEHTHI, pa3Hble CIOcoObl MX BbluUciIeHHs. JIMHelHble, KBaapaTHbIe, JPOOHO-
VYpaBHEHHUsI U HEPABEHCTBA JIMHEHHBIE YPAaBHECHHsI M HEPABEHCTBA
Kom6unmnpoBanHoe 3aHsiTue 2 4
Tema 1.3. IIpogheccuonanvro-opuenmuposantoe cooepaicanue (cooepicanue nPuKiaoHo20 Mooyis)
IIponientHepie  BhuucieHust B | [IpocTblie u crokHbIE MPOLEHTHI. [IpolileHTHBIE BHIYMCIIEHUS B TPO(ECCHOHANBHBIX 331a4ax
PO eCCHOHAIBHBIX 3a71a9ax
[TpakTHYeCKOE 3aHSITHE 2
Tema 1.4 Copnepkanne y4eOHOro Mateprana
Pemienne  3amay.  BxonHo¥ | Beruncnenus u npeoOpa3oBaHusi. YpaBHEHUS M HEPABEHCTBA. | 'eoMeTpHs Ha TJIOCKOCTH
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KOHTPOJIb KoMOnHMpOBaHHOE 3aHSTHE 2 2
KoutposbHast pabora 2
Pasznea 2. [IpsiMble U VIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 15 15
Tema 2.1. OcuoBubie nonstus | Conepkanue yaeOHOro MaTepuana
crepeomerpun. Pacnonoxenue | [Ipeamer crepeomerpun. OCHOBHBIC TOHATHS (TOYKa, MpsiMas, ILIOCKOCTb, MPOCTPAHCTRBO).
HPSIMBIX U IIJIOCKOCTEN OcHoBHBIE akcuOMBI cTepeomeTpuu. llepecekaromuecsi, mapamienbHble M CKPELIUBAIOLIUECS
npsiMble. YTOI MEXIy NpSAMbIMU B IpocTpaHCTBeE. [lepneHaukynasipHOCTh HpsMbIX. OCHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPBI
KoM0uHnpoBaHHOE 3aHsTHE 2 2
Tema 2.2. IlapamnensHocts | Conepikanue yueOHOro MaTepuaia
IpPAMBIX, NMPAMOM U IJIOCKOCTH, | [lapamnensHbie npsimas u iockocts. Onpenenenue. [Tpusnak. CBoiicTaa.
IJI0CKOCTEHN [TapannensHbie miockoctu. Onpenenenue. [Ipuznak. CBoiicTsa.
Terpasnp u ero anementsl. [lapamnenenunen u ero snemMeHThl. CBONCTBAa MPOTHUBOIMOJIOKHBIX
rpaHeil u nuaroHazuei napawienenunena. [loctpoeHrne 0CHOBHBIX CeUeHUMN
KoM0uHMpoBaHHOE 3aHsITHE 3 3
Tema 2.3. | Copepxannie yueOHOTO MaTepuasa
IlepneniuKyIApHOCTL NPAMBIX, | [lepnennukynsipapie mpsMble. [lapamiensHble mpsiMble, TEPIEHAUKYISIPHBIE K TUIOCKOCTH.
npsIMOH u II0CKOCTH, | [Ipu3HaK nepneHaAuKyIsspHOCTH NPSIMOM M IIIIOCKOCTH
IJI0CKOCTEN KomOuHMpOBaHHOE 3aHATHE 4
Tema 2.4. llepnennukynsp u | ComepkaHue yueOHOro MaTepuaia
HakJIOHHasd. Teopema 0 Tpex
TIepIEHINKYIAPaxX [lepnenaukynap ¥ HakioHHasg. Teopema O Tpex NEpHEHAMKYISApAX. YTOJI MEXAYy NpAMON U
IJIOCKOCTBIO.
VYron mexay miockocTsamu. [lepneHauKyaspHbIE INIOCKOCTH.
PaccTosiHMs B IpOCTpaHCTBE
KomOuHupoBaHHOE 3aHsTHE 4
Tema 2.5. Koopmunatet u | ComeprkaHue yaeOHOTO MaTepuaia
BEKTOPBI B IPOCTPAHCTBE JlexapToBbl KOOpAMHATHI B MpocTpaHCcTBe. BekTopsl B mpoctpaHcTBe. ClOKEHHE M BBIYMTAHUE
BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4ucio. CKalsipHOE Mpou3BelneHHE BEKTOpoB. [Ipocrelimme
3aJa4M B KOOpJMHATax
KomOuHupoBaHHOE 3aHsTHE 2 2

Tema 2.6. [Ipsimble ¥ TUIOCKOCTH

IIpogheccuonanvro-opuenmuposarnnoe cooepicanue (Cooepicanue nPuUKIaoH020 Mooyis)
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B IIPAaKTHYECCKHUX 3aJadax

B3aumnoe pacnonoxeHue NnpsMbIX B mpocTpaHcTBe. [lapaiienbHOCTh NpAMON M MIIOCKOCTH,
MapajuieIbHOCTh IUIOCKOCTEH, TMEpPIEeHIUKYIIPHOCTh IUIOCKOCTel. PacmonokeHue mnpsiMbIX U
IUIOCKOCTEH B OKpYyXkaroleM Mupe (Ipupojie, apXUTeKType, TeXHuke). PelieHue NnpakTUKO-
OPHUEHTHPOBAHHBIX 3324

IIpakTHyeckoe 3aHsITHE 4 2
Tema 2.7 Pemenne 3amad. | ComepikaHue yueOHOTO MaTepuaia
[Tpsimble u IUIOCKOCTH, | Pacmionoxkenne mpsMBIX M IJIOCKOCTEH B mpocTpaHCcTBe. [lepneHAuMKYNspHOCTH U
KOOpJAMHATEl M BEKTOPHl B | MapauieIbHOCTh NMPSAMBIX U IUIOCKOCTEH. /lekapToBbl KOOpAMHATHI B IPOCTpAaHCTBE. BekTopsl B
IIPOCTPAHCTBE npoctpaHcTBe. CloXKeHHe U BbIYMTaHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha uncio. KoopauHatsl

BEKTOpA

KoMmOuHMpoBaHHOE 3aHATHE

KoHTposbHas padota 2
Pasnen 3. OcHoBbl TpUroHOoMeTpuu. Tpuronomerpuyeckue GyHKINHU 11 15
Tema 3.1 Copepxanue yueOHOro MaTepuasa
Tpuronomerpuueckue GyHkuuu | Pagnannas mepa yria. [IoBOPOT TOYKM BOKpPYr Havana koopauHaT. OmnpenelicHHe CHHYCA,
IIPOU3BOJIBHOIO yIJla, YUCJIa KOCHHYCa, TaHIe€HCa W KOTaHIeHca. 3HAaKW CHHYCa, KOCHMHYCa, TAHI€HCa M KOTaHreHca IO

YETBEPTSAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM M KOTaHT'€HCOM OJIHOTO U

TOTO K€ yIia

KoMOuHMpoBaHHOE 3aHsTHE 2 2
Tema 3.2 OcHoBHble | CopeprkaHue yueOHOro Marepuania
TPUTOHOMETPUUECKHE Tpuronomerpuueckue ToxaecTBa. llpeoOpazoBaHusi MNPOCTEHIIMX TPUTOHOMETPUUECKUX
TOXKJIECTBA BbIpaxkeHUi. CUHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC YIJIOB OH -

KoMOuHMpoBaHHOE 3aHsTHE 4
Tema 3.3 Cojeprkanne y4eOHOro Matepuana
Tpuronomerpuyeckue OO6nacTh ompeneneHuss ¥ MHOXKECTBO 3HAUYEHUH TpUroHOMETpHuYecKHX (GYyHKUUH. YUETHOCTS,
GyHKIMH, HX CBOMCTBA U | HEYETHOCTH, MEPUOAMYHOCTh TPUTOHOMETpHUECKHX QyHKIMHA. CBoiicTBa U rpaduku QYHKIHHA Yy
rpaduKu = oS X, y = sin X, y = tg X, y = ctg Xx. Cxarue u pacTsukeHHe rpadMKOB TPUTOHOMETPHUYECKUX

GyHKIHIA.

[IpeobpazoBanue rpaMKOB TPUTOHOMETPUUYECKUX (PYHKIUH

Kom06uHMpoBaHHOE 3aHATHE 4
Tema 34 Obpatnbie | ConepxaHue yueOHOro MaTepraa
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TPUTOHOMETpHYECKHe (PyHKINU

OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiicTBa u rpaduku.

KoM0uHMpoBaHHOE 3aHsTHE 1 3
Tema 3.5 Tpuronomerpuueckue | Comepkanue yaeOHOro Marepuaia
YpaBHEHHUS U HEPABEHCTBA VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg x = a, ctg x = a. Pemenue

TPUTOHOMETPUUYECKMX YpPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIIME TPUTOHOMETPUYECKUE

YPaBHEHUS, CBOJAIIMECS K KBaIPATHBIM., PEILIAEMBbIE Pa3JI0KEHUEM Ha MHOKUTEIH, OJTHOPO/IHBIE.

[Tpocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA

KoMOMHMpOBaHHOE 3aHSTHE 2 4
Tema 3.6 Pemenue 3amau. | ComepxaHue yueOHOTO MaTepHalia
OcHoBBI TpuronoMerpui. | [IpeoOpazoBaHre TPUrOHOMETPUUECKUX BhIpaKEHUHN. PelieHre TpuroHoMeTpu4eckix ypaBHeHUN
Tpuronomerpuueckue GyHKINH | H HEPABEHCTB B TOM YHCJIE C UCIIOJIL30BAHUEM CBOMCTB (DYHKITHI

KoMOnHHpOBaHHOE 3aHATHE. 2

KouTtposbHast pabora 2
Pasnen 4. [IpousBoanas u nepsoodpasnas pyHkuumn 20 30
Tema 4.1 [Tonsarue | Coneprkanue yueOHOro Marepuaia
npousBogHoi.  @opmynel  u | [Ipupamenue aprymenta. Ilpupamenune ¢yHkouu. 3amadd, NOpUBOJAIIME K IOHSATHIO
npaBuia JupQpepeHnpoBanus | npou3BoaHoi. OmnpeneneHne MPOU3BOAHON. AJNTOPUTM OTBICKAHUS MPOU3BOIHON. DOpMyITbI

g depentmpoanus. [Ipasuna tuddepeHpoBanus

KoMOuHMpoBaHHOE 3aHsITHE 4 4
Tema 4.2 ITonsTue o | ConepxaHue yueOHOro MaTepuana
HCTPCPBIBHOCTH (bymsm. [Tonstue HenpepsiBHOM ¢yHkuuu. CBoifcTBa HempepblBHOW (QyHKIuH. CBs3p  MeX1y
Meron nntepsanos HENPEPBIBHOCTHIO U TP HEepeHIINPYEMOCThIO (DYHKLMU B TOUKE. AJTOPUTM PEIIEHUSI HEPABEHCTB

METOJIOM UHTEPBAJIOB

KomOuHupoBaHHOE 3aHsTHE 4 4
Tema 4.3 Copnepkanne y4eOHOro Marepraa
I'eomerpuueckuii u | ['eomeTpuyeckuii CMBICT NPOU3BOJHOM (GYHKUMU — YIJIOBOM KOI(QUIMEHT KacaTeabHOM K
buznueckuit CMBICH | rpadKy (QYHKIMM B TOYKe. YpaBHEHUE KacaTedbHOM K TpaduKky QYHKIMH. AJNTOpUTM
IIPOU3BOIHOM COCTaBJICHUs YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)

Kom06uHMpoBaHHOE 3aHATHE 2 2
Tema 44  MounotonHocTs | Conepkanue yueOHOro MaTepuaa

15




¢bynkuu. Touku skcTpemyma

Bospacranue u yOpiBanue (pyHKIHH, COOTBETCTBHE BO3pACTaHMsI U YObIBaHUS (YHKIMH 3HAKY
OPOM3BONHOW. 3ajadyd HAa MaKCUMyM M MHUHUMYM. AJITOPUTM HCCIIEAOBaHUS (DYHKIHH U
MOCTPOEHHUS ee TpaduKa ¢ HOMOIIbIO MPOU3BOAHOMN

KomOunmnpoBaHHoOe 3aHsTHE

Tema 4.5 HUccaenosanue
byHKIUH u IIOCTPOEHHUE
rpadgukoB

Copepxanue yueOHOro MaTrepuana

Hccnenoanue pyHKIIMHU HA MOHOTOHHOCTD U TOCTPOEHUE TpaduKOB

KomOunmnpoBanHoe 3aHsTHE

Tema 4.6 HauGonbniee u

Cogepxanue yueOHOro MaTepuasa

HauMEHBIIICe 3HaueHus | HaxoxaeHne HaunOOJBIIEr0 W HAWMEHBIIET0 3HAYeHWUH (YHKIUH, MOCTPOCHHE TPauKOB C
byHKIUN WCIIOJIb30BaHUEM alapaTa MaTeMaTHYEeCKOTO aHaIHM3a

KomOunmnpoBaHHoe 3aHsTHE
Tema 4.7 Haxoxnenue | IIpogeccuonanvro-opuenmuposannoe cooepaicanue (cooeparcanue NPUKiaoHo20 Mooyis)

ONTUMAJIBHOTO pe3yjbTara ¢
MMOMOIIIbI0  TPOU3BOJAHOW B
MPAKTUYECKHUX 3a/1a4ax

Haumenbliee u Haubosblliee 3Ha4eHHE (PYHKINUU

HpaKTI/IqCCKOG 3aHATHUC

Tema 4.8  IlepBooOpazHas
GbyHKIUH. [IpaBuina
HaXO0XKJICHHUS NEePBOOOPA3HBIX

Cogepxanue yaeOHOro MaTepuana

O3HakoMJIEHHE C MOHATHEM MHTEerpajia U nepBooOpazHoi aia pyHkuuu y=f(x). Pemenue 3agau
Ha CBsI3b MIEPBOOOPA3HOMN U €€ MPOU3BOIHOM, BEIUMCIIEHUE TEPBOOOPa3HOM 715 JaHHON (YHKIUU.
Tabmuna dopmyn s HaxoXaeHUs MepBooOpasHbIX. M3ydyeHue mpaBuia BBIYUCICHUS
nepBooOpa3zHoit

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.9 [Inomann
KPUBOJIMHEUHOU Tpaneuumu.
®opmynna Herorona —
Jleitbumia

Cojneprkanne y4eOHOro MaTepuana

3amauy, NPUBOJALIME K IOHSATHIO ONPEINEICHHOIO MHTErpajga — O BBIUHCICHMM IUIOLIAIU
KpuBOJMHENHON Tpaneuuu. [loHarne omnpenenéHHOro wuHTerpana. [eomerpuueckuit u
¢du3uueckuit cMbIch onpeaeneHHoro narerpana. @opmysna Hetorona — JleiiOnuma.

Pemenue 3a/1a4 Ha IpUMEHEHHUE UHTETpaJia JJisl BBIUUCICHHS] PU3NYECKUX BEJIMYMH U IO

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.10 Pemenue 3amau.
[IpousBonHas u nmepBooOpa3Has

GbyHKIUH.

Conepxanue yueOHOro MaTeprasa

®opmynsl 1 npaBuia auddepenunpoBanus. MccienoBanue QyHKIUI ¢ MOMOIIBIO TPOU3BOTHOM.
Haubonbiee u HauMeHblee 3HaUeHUs QYHKIUH.
Brruucnenue neppooOpasHoil. [Ipumenenue neppoodpazHoit
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

KoutposbHast pabora 2
Paznesn S. MHOrorpaHHMKHU M TeJia BpalleHusl 12 20
Tema 5.1 [Tpu3ma, | Coxepxanne yaeOHOT0 MaTepuaa
napajuieJenuIe/, Ky0, | [Ilpu3ma (HakJIOHHAs, MpsiMasi, MpaBuibHas) u ¢€ seMmeHTol. Ilapamutenenumnen. CBoicTBa
NMpaMHJIa U UX CEUEHUs npsimoyrosibHoro napauienenunena. Ky0. [lupamuna u e€ anemenTtsl. [IpaBuiibHas nupamuia
KoMOuHMpoBaHHOE 3aHsTHE 2 4
Tema 5.2 [TpaBunbubie | Comepxanue yueOHOro MaTepuana
MHOTOTPaHHUKU B )KU3HU [Inomanp mnoBepXxHOCTH MHOrorpaHHukoB. Ilpocreiimme KOMOMHAIMM MHOTOTPAHHUKOB.
Brruncnenue 31eMEHTOB MPOCTpaHCTBEHHBIX ¢Guryp (péOpa, muaroHanu, yribl). [IpaBunbHbIe
MHOTOTPaHHHUKH
KoMOnHMpOBaHHOE 3aHSTHE 2 4
Tema 5.3 Ilpogheccuonanvro-opuenmuposannoe cooepaicanue (cooeprcanue NPUKIAOH020 MOOYIsl)
Hunuaap, xonyc, map u uXx | Hununaap, xonyc, chepa u map. OCHOBHbIE CBOWCTBA MPSMOTO KPYroBOTO IMJIMHIPA, MPSMOTO
CeueHus KpyroBoro konyca. M3o0pakenue Ten BpallleHus: Ha IuiockocTu. [IpencraBienne 06 yceu€HHOM
koHyce. CeueHus: KoHyca (mapamielbHOe OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPIIUHY), CEUCHUS
WIMHJpa (MapayielbHO M NEPIEeHIUKYISIPHO OCH), cedeHHusx mapa. Pa3BépTka nmunmHIpa u
KOHyca
[TpakTHyeckoe 3aHsTHE 2 2
Tema 5.4 O6bembr u miomanu | Comepkanue yueOHOro MaTepuaia
IIOBEPXHOCTEN TEl O6wem npsmoyroapHOro napamienenunena. Oobem kyda. O0beMbl MPSIMOI MPU3MBI U LIUITMHJIPA.
O06nembl mupaMuibl U KOHyca. O0BeM 11apa
KoMOuHMpoBaHHOE 3aHsITHE 4 4
Tema 5.5 Ilpumepsl cummerpuil | Ilpogeccuonanvro-opuenmupogannoe cooepaicanue (Cooepicanue npuKiaoHo2o Mooyiis)
B npoeccun
[TonsiTe 0 CUMMETPHH B IPOCTPAHCTBE (LIEHTPAIbHAs, OCEBasl, 3€pPKaIbHAs).
OO6oO0mieHne TpencTaBlIeHU O MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTasap,
JOICKAdAP, UKOCAP).
[Tpumepsl cuMMeTpHil B ipodeccun
[pakTHyecKOe 3aHATHE 2

Tema 5.6 Pemenue
MHororpanHuku u

3a7ad.
Tena

Cogepxanue yaeOHOTO MaTepuana

OO0BeMbI U 10 Iv MOBCPXHOCTU MHOTOI'PAHHUKOB U TCJI BpAIICHUS
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BpAILICHUS KoMOnHMpOBaHHOE 3aHSTHE 2 2
KoutposbHast pabora 2
Paznen 6. Crenenu n kopuu. CtenenHas, nokasarejbHas u jJorapupmuyeckasi QyHKunu 22 18
Tema 6.1 Crenennas ¢yukuwus, | Conepikanue yueOHOro MaTepuaia
ee caoiictBa. IIpeoOpasoBanue | [Tonsitne KOpHs N-Off CTENEHM M3 JeiCTBHTENbHOrO uncia. OyHKmuM y = VX X cBoiicTBa M
BBIDOKCHUH C KOPHAMH N-OH | rpaduxu. CBoiicTBa KOpHs n-oif crenenu. [IpeoGpazoBanye MPPAIMOHATLHBIX BbIPAKEHHIA
CTCIICHH KoMOMHMpOBaHHOE 3aHSTHE 2 2
Tema 6.2 CgoiictBa crenenu c¢ | ComepxaHue yueOHOTO MaTepHalia
paroHaIbHbIM u | [lonsiTHe creneHu ¢ panyoHaibHbIM Noka3atesneM. CreneHHble GYHKIIMU, UX CBOWCTBA U rpaduKku
NENCTBUTEIIbHBIM Komb6unnpoBanHoe 3aHstue 2 2
MOKAa3aTeISIMU
Tema 6.3 Pemenne | Coneprxkanue yueOHOro Marepuaia
UPPALMOHAIIBHBIX YPABHEHUN PaBHOCWIBHOCTD HPPALMOHAIBHBIX YPABHEHUN. METOIbI MX pELICHUS
KoMOMHMpOBaHHOE 3aHSTHE 2 2
Tema 6.4  IlokazarenwHas | ComepxaHue yueOHOTO MaTepHalia
byHKIHS, ee cBoiicTBa. | CTeNEHbh C TMPOU3BOJIBHBIM JICHCTBUTEIILHBIM TOKa3areiaeM. OmpenencHue TOoKa3aTeIbHOM
Iloka3zarenbHble ypaBHEHHMS M | QYHKIIMM W €€ CBOWCTBA. 3HAKOMCTBO C TPUMEHEHUEM IOKaszareinbHOH (yHkmmu. Pemenue
HEPAaBEHCTBA MOKa3aTeNbHBIX YPABHEHUU METOJIOM YpaBHUBAaHMS IOKa3aTejed, METOAOM BBEIECHHS HOBOM
NepEeMEHHOM, PyHKIIMOHATIbHO-TpaguuecKuM MeTo1oM. PellieHne nokasaTeabHbIX HEPAaBEHCTB
KoMmOuHMpoBaHHOE 3aHATHE 2 4
Tema 6.5 Jlorapudpm uucna. | Comepkanue yaeOHOro MaTrepuaia
CoiicTBa norapudmon Jlorapudm yucna. Cporictsa iorapudmos. Onepaiius jorapuMUpOBaHuUs
KoMmOuHMpoBaHHOE 3aHATHE 6 2
Tema 6.6 Jlorapudpmuueckas | Comepkanue yaeOHOro MaTepuaia
byHKIHS, ee coiicTBa. | Jlorapupmuueckas pyHkuus u ee coiicta. [lonsTue norapudmuyeckoro ypasHenus. Oneparus
JlorapumMuueckre ypaBHEHHS, | MOTCHIMPOBAHUSA. TpH  OCHOBHBIX METOAa PEHICHUS JIOTapu(MHUYESCKAX  YPaBHCHUH:
HEPAaBEHCTBA (GyHKIMOHATBHO-TpapUUECKHi, METO/I MOTEHIIMPOBAHUS, METOJI BBEJACHUS HOBOM NepeMeHHOH.
Jlorapudmuueckrue HepaBeHCTBA
KomOuHupoBaHHOE 3aHsTHE 6 4
Tema 6.7 Jlorapubmsl B | [lpogheccuonanvro-opuenmuposannoe cooepicanue (Cooeprcanue NPUKIA0H020 MOOYVs)
IIPUPOJIE U TEXHUKE [Tpumenenue norapudma. Jlorapudmudeckas cnupans B mpupoje. Ee MaTemaruueckue CBOHCTBa
[IpakTnueckoe 3aHsATHE 2
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Tema 6.8 Pemenue 3amau.

Copepxanue yueOHOro Marepuasa

CreneHHasi, NOKa3aTelbHAsI U

CrenenHasi, mokasarespHas 1 Jorapudmuueckas QyHkiun. Perenue ypaBHeHUi

norapudmudeckas GyHKIIHHA

KOM6I/IHI/Ip0BaHHOC 3aHATUC

KoutposbHast pabora 2
Pa3nes 7. DjieMeHTBI TeOPHH BEPOSITHOCTEH M MaTeMATHYeCKOH CTATHCTHKH 14 10
Tema 7.1 Co6mwitre, | Cogeprkanue yaeOHOro MaTrepuaia
BEPOSTHOCTh coObITHA. | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TEOpEeMbI O BEPOSITHOCTH CYMMBbI COOBITHH. Y CIOBHAS
Cnoxenre M YMHOXKEHHME | BEpOATHOCTb. 3aBHCHUMBIC M HE3aBHCHUMBIE COOBITHS. TeopeMbl O BEpPOSTHOCTU IPOHM3BEICHHUS
BEPOSITHOCTEN cOOBITHI
KoMOnHMpOBaHHOE 3aHSTHE 4 2
Tema 7.2 BepostHocTh B | IIpogheccuonanvro-opueHmuposannoe cooepaicanue (cooepicanue NPUKIaoH020 Mooyis)
npodeccnoHalbHBIX 3aa4ax OTHOCUTENBHAST YacTOTa COOBITHSA, CBOMCTBO €€ yCTOMYMBOCTH. CTaTUCTUUECKOE OMpe/esieHue
BepOSITHOCTH. O1leHKa BEPOSTHOCTH COOBITHS
[MpakTHYecKoe 3aHsATHE 4 2
Tema 7.3 Huckpernas | Conepkanue yueOHOro MaTepuaia
CllydaiiHas BENMYMHA, 3aKOH €€ | Buabl ciydaiiHpix BenmmuuH. OrmpeneneHue JIUCKPETHOM ClIyd4allHOW BENWYMHBL.  3aKOH
pacnpeneneHus pacnpeneseHus JUCKPETHOM CllydyaliHOM Bean4MHbl. Ee uncioBble XapaKTEpUCTUKH
KoMOuHMpoBaHHOE 3aHsTHE 4 2
Tema 7.4 3anaun | ConeprkaHue yueOHOro MaTepuaa
MaTeMaTHYeCKON CTaTUCTUKH. [lepBuynas o00paboOTKa CTATUCTUYECKMX JAaHHBIX. UYMCIOBBIE XapaKTepUCTUKH (cpenHee
apudMeThUecKoe, MeauaHa, pasmax, jaucrnepcus). Pabora ¢ Tabmunamu, Tpaduxamu,
JuarpaMmmamu
Kom6unmnpoBanHoe 3aHsTue 2 2
Tema 7.5 DOnementsl Tteopuu | Buabl coObITuii, BeposTHOCTh COOBITHH. CloXeHHe U YMHOXKEHHE BeposiTHOCTeH. J(uckperHas
BEPOATHOCTEH U | ciydaiiHas BeJIMYMHA, 3aKOH €€ pacrpe/esieHus. 3a/1ladyl MaTeMaTHYeCKON CTaTUCTUKH.
MaTEMaTHYECKON CTAaTUCTUKH KonTposnpHas pabota 2
Ilpomesricymounas ammecmayun (IK3amen) 12
Bcero: 232
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3. YCJIOBHUA PEAJIN3AIIMMA JJUCIIUTIIIMHBI OBIIIEOBPA3OBATEJLHOM

JUCIHUIIVIMHBI «<MATEMATHKA»

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne
Ob6opynoBanue yaeOHOro KabUHeTa!

N0CaJJ0YHBIE MECTa M0 KOJINYECTBY 00YJaIOIIIXCSL;

pabodee MeCTO MperoaBaTers;

KOMILJIEKT 3JICKTPOHHBIX BHJICOMATEPHAIIOB,;

3a7aHus U1 KOHTPOJIBHBIX paboT;

npodecCHOHaIbHO OPUCHTUPOBAHHBIC 33 JaHNUS;

MaTeprabl FK3aMeHa.

NePCOHATILHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIeYeHUEM;
HPOEKTOP C IKPAHOM.

3.2. UndopmamuonHoe odecriedeHne peaju3alii MPOrpaMMbl

3.2.1. OcHOBHBIE H3IaAHHUA

1. bammakoB M.U. MatemaTuka: 11s cpeaHero npodeccuoHaabHoro oopaszoBanus M.U.
bammakoB. — M3nartenbckuii neHTp «Axkagemus», 2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMHS OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

Texymuii  KOHTpPOJb IPOBOJAUTCS  IpeNoAaBaTelieM B  IPOLECCE  IPOBEACHUS
NPAaKTUYECKUX 3aHATUH, NPOBEPOUYHBIX U KOHTPOJBHBIX padOT, OLEHKH WHAWBUIYAJIBHBIX
IPOEKTOB, JOKJIAA0B U T.I. OOydeHue mo y4yeOHOW aucuuminHe «MaTteMaTHKay 3aBepIIaeTcs
9K3aMEHOM

Pesynomamoi 06yuenuss | @opmbi 4 MemoObl KOHMPOJISL U OYEHKU Pe3VIbmamos 00yyeHus

—  BBIIIOJIHEHUE WHJUBUTyaJIbHBIX u TPYIIIOBBIX
HCCJIEI0BATEIbCKUX MPOCKTOB

Jluunocmmuovie o
—  BBIIIOJIHEHUE MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHuNi

pesyivmamol .
Mpo(eCCHOHAIBHON HAIPaBICHHOCTH

— OIHCAaHME CUTyaluil

— cobecegoBaHus

— BBIIIOJIHCHUC I/IHIII/IBI/IIIyaJII)HI)IX nu I‘pyrIHOBbIX
HCCIIEIOBATEIbCKHUX IIPOCKTOB

—  ceMHuHap

Memanpeomemmvie

OIICHKA aHAJTUTHYECKOH paboThl ¢ nH(pOpMaluel, TEKCTOM
pe3yibmamaol

— myONMYHOE BBICTYIUICHHE HAa KOH(EPEHIINU, CEMUHAPE
— MPaKTUKOOPUEHTUPOBAHHBIC  3aJaHUSl  WHTEIPHUPOBAHHOTO
Xapakrepa

— YCTHBIN OIIPOC

— KOHTpOJIbHas paboTa

— MaTeMaTUYEeCKUH TUKTAHT

— cooOieHue / JOKIaJ yJalerocs ¢ IeMOHCTpallei pe3yabTaToB
Ilpeomemnowie HaOIIOICHU I

pesynromanal — COCTaBJIEHHE MOJECILHOM CXEMBI OTBETA Ha IIOCTABJICHHBIN
BOIIPOC

— TECTOBBIC 3aJJaHHS

— JUJAKTUYECKUE KapTOUYKU

—  KOJUIEKTHUBHOE 3aIl0JIHEHHE 0000IIaromei TaOIHIbI

— DJKCIIEPTHOE HAOJIOICHUE 3a IeATeIbHOCTHIO Ha Y 3;

— OIICHWBAaHWE BBIMOJHCHUS WHIUBUIAYATBHBIX W TPYIIIOBBIX
Obwue xomnemenyuu a AUBHIY pym

3aJJaHuM;
— MHCHbMEHHBIE pabOThI MPOOJIEMHOTO XapaKTepa
IIpogheccuonanvruvle — IPAKTUKOOPUEHTHUPOBAHHBIE 3aaHus WHTETPUPOBAHHOTO
KoMnemeHyuu XapakTepa
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Ipuioxenne 1
KoHTpo/IbHO-0LIEHOYHBbIE CPeACTBA

1. KOHTPO/IbHO-0LIEHOYHbIE MATEePHAJIbI IJIS BXOJAHOT0 KOHTPOJISI
Oo0si3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuni 1-4 3anuwiume npaguiIbHBIL 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) [Tnomaap TpEYrodbHUKA BEIYUCISAETCS 110 (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 000eB. Kakoe HanMeHbIIIee KOJIMIEeCTBO
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. [uaronans mnapamienorpamma BD pasna 40. Haiigute miomanp
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 OpOCHII SIKOPh, 2 Yaca JOBWII phIOYy U BEpHYJICS 00paTHO uepe3 5 4acoB OT
Havasna myrtemectBus. Ha kakoe paccTossHHE OT MPHUCTaHU OH OTIUIBUI, €CJIM CKOPOCTh TEUEHHUS
peKH paBHa 2 KM/4, a COOCTBEHHAst CKOPOCTb JIOAKH 6 KM/4?
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2. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJIsl TEKYIIEeH aTTeCTAlMU

Texylmuid KOHTpOJIb NPOBOJATCS BO BpEMs AayAMTOPHBIX 3aHATHA II0 MAaTEMAaTUKE B
COOTBETCTBUHM C Y4YE€OHBIM IUTaHOM H paboueit mporpammbl OJ] «Marematuka» 1O BceM
pasgenaM nporpamMmsbl. TeKyIMH KOHTPOJb COCTOMT M3 JABYX YacTe: TEOPETUYECKOW U
npaktudeckoit. [Ipu 3TomM oOydaronuecs mojay4yaroT JBE OTMETKH.

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

IlIxkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOI cuUCmeMe

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 KOHTPOJIBHOW pabOTHI MO MaTeMaTHKe Aaetcs 1 akamemuueckuit vac (45

KonTponpHas paboTa cocTouT uX 2-X yacteil. B nepBoii yacTu npeanaraercs BHIIOJIHUTD 4
3aJaHusi — BBIOpATh NPABWIBHBIM OTBET W3 4YeThIpeX NPEAIOKEHHBIX. Bo BTOpOil dacTu

IpeU1araeTcst BHINOIHUTE 6 3aJaHUi — 0POPMUTE XOJ1 PELICHHUS U 3alUcaTh MOJy4YEHHbII 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.
basibl, osy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.
Illkana nepesooda 6annoe 6 ommemKu no NAMUOAINLHOU cCUCmeMme

Ommemka Yucno 6annoes,
Heo0Xo0umoe 014 noIyueHus OmmemKu

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

Oopazosamenvhble pe3yibmamot, nood1eXHcauiue nposepke (rj1emenmo):
P61, 1P6 9, IP6 11, IP6 12, JIP6 13, JIP6 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
NEPIEHIUKYIIPHA IIOCKOCTH, 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 Ha3bIBalOTCA 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.

Kakue npsiMple Ha3bIBaIOTCS NEPIIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
IIepeuncnnre B3aMMHOE PacIOIOKEHHUE IPSIMON U TNIOCKOCTH B ITPOCTPAHCTBE.
Packpolite noHsATHE «Yroyl MEeXAy NPSAMON U IIJIOCKOCTBIO».

Packpoiite NOHATHE «1apaJUIEIbHOCTD IPSIMOMN U IIIOCKOCTH».
Packpolite noHsATHE «IEPIEHAUKYIAPHOCTD MPSAMOU U IIJIOCKOCTH.
IIepeuncinre B3aMMHOE PACIIONI0KEHHUE IBYX IUNIOCKOCTEN B IIPOCTPAHCTBE.
Packpoiite moHSITHE «YToJI MEXAY IIOCKOCTSIMI.

PackpoiiTe MOHATHE «I1apaJUIEIBHOCTD IIIIOCKOCTEN.

Packpoiite noHsATHE «IEPNEHAUKYIIPHOCTD IUIOCKOCTEN.

Kak HaliTu paccTostHME OT TOYKH 10 NPAMOM?

Kaxk naiiTu paccTosiHre MEXTy MPSIMBIMH?

Kak HaliTu paccTostHE MEXAY TUIOCKOCTSIMU?

IIponomxure onpenenenune: «llepnenaukyisp — 31o0...».

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

[Iponomxure onpenenenne: «lIpoeknus HAKIIOHHOM — 3TO. .. ».
IIepeuncinre cBOKCTBA MAPAJUIEIBHOIO IPOEKTUPOBAHUS.

M3 yero cocTOUT NPSIMOYTOJIbHASL CUCTEMA KOOPIANHAT B IIPOCTPAHCTBE?
Ecnu Touyka neXUT B INIOCKOCTH Xy, KaKasi KOOpJMHATa y Hee HyjeBas?
[TpuBennTe npuMep KOOPANHAT TOYKU A, KOTOpas JIEKUT Ha OCH Z.
Packpoiite MoHATHE «BEKTOPY.

Kakue BEKTOpBI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

Kaxne BeKTOpBI Ha3bIBAKOTCS MEPIICHIUKYISAPHBIMU?

KoHnTpoabLHuas padora
IlepBas yacThb

IlIpu pewenuu 3adanun 1-4 3anuwiume npasunbHLUL omeem U3 Uemblpex
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.
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2. (1 6amn) [psmeie AB u CJ] ckpemuBarotcs. Kakoe pacnonoxenne umerot npsimbie AC
u B/1?

A) napamnensHsie; b) neprnenaukynspusle; B) ckpemuBatores; [') nepecexkarorcs.

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

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 3adoanuit 5-10 3anuwiume xo00 peuieHus U NOJYUEHHLLIL OMEent.

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

6. (2 6amna) Ipsmeie AC, AB u AJl nonapno nepneHaukyispusl. Haiiogute otpezok C/I,
ecamu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 Oamnma) (2 Oamna) Janer Bektoper a(-6,0,8) , B(-3,2,-6). Halimure ckamspHOe
IIPOU3BE/IEHNE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCIAB1Ci ;. [loctpouts Touky KEAB, Touxky MEJI;C,
otpe3ok PEEA 1B C;.

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

10. (2 o6amnma) Odopmure nuct Oymaru A4 BepTUKAIbHBIMH, TOPU3OHTAIBHBIMH,
HAKJIOHHBIMH JIMHUSMU, UCIIOJIB3Yys Pa3HbIC IBETOBBIC OTTCHKH.

3.2 Ocnosvt mpuzonomempuu. Tpuzonomempuueckue QynKyuu
Oébpaszosamenvhvle pe3yibmanol, nodaexcaujue npogepke (Inemenmaot):
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 BEIYUCICHUS.

10.  Yemy paseH cos(2x)? Chopmynupyiite mpaBuiIO BEIYUCICHUS.

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

13.  emy paBeH nepuoJl GyHKIUHU y=cos(x/4)?

14.  Ompenenute 00nacTh 3HadeHUsT GyHKIHH Y=3c0S(5X)?

15.  Ilepeuncnure cocoObl pelIeHNs TPUTOHOMETPUYECKHX YPAaBHEHUH.

16.  PackpoiiTe anropuT™m peueHus OAHOPOJHBIX TPUTOHOMETPUUYECKUX YpaBHEHUMN
IIEPBOIO MOPSAIKA.

17. PackpoiiTe anroputMm pemeHus: OJHOPOJHBIX TPUTOHOMETPUYECKUX YpPaBHEHH

BTOPOT'O IMOpsAJIKa.
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KoHTpoJbsHas padora
IlepBas yacTb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHLLL Omeem U3 Yemvlpex
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 QyHKIUN SABJISIOTCS 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)7/2; B) 2n; B) 4m; ) .

Bropasi yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI 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:
IIponomxkure onpenenenue: «lIponssognas — 31o...».
Packpoiite reoMeTpruYeCcKUil CMBICIT ITPOU3BOJHOMN.
Packpoiite huznyeckuii CMbICI TPOU3BOIHOM.
IIepeuncinnre mmpaBusa BEIYACIECHUS IPOU3BOIHBIX.
Yemy paBHA IPOU3BOIHAS CTENIEHHON QyHKINN?
Yemy paBHa IPOU3BOHAS TPOU3BEICHUA?
Yemy paBHa IPOU3BOIHAS YACTHOTO?
YeMy paBHa IPOU3BOIHAS CIIOKHON (QYHKITUH?
Cdopmynupyiite npuzHak Bo3pacTaHus (QyHKIIHH.
10.  Cdopmynupyiite npu3HaK yObIBaHUS QYHKIIUH.

WS NE WD =

11.  Cdopmynupyiite npu3HaK TOUKH MaKCUMyMa () yHKIIHH.

12.  Cdopmynupyiite mpu3HaK TOUKM MUHUMYMa (QYHKIUH.

13.  CocraBbTe alIrOpuTM peIICHUs 3aJad Ha HaXOXKJIEHHs HauOOJbIIEro U
HAaUMEHBIIETo 3HaueHus1 QYHKIIMN HAa OTpe3Ke?

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

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

16. PackpoiiTe reoMeTpuYeCKUi CMBICI ONIPEACIICHHOTO NHTETpala.

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

KonTpoabLHuas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume nPasuIbHLLL Omeem U3 Yembvlpex

nPeONoHCeHHDIX.
1. (1 6amn) YUeMy paBHA Npon3BogHAs QYHKIMH y=2X>7
A)y'=5x;B)y'=6x;B)y'=6;T) y=6x°.
2. (1 6amn) [To xakoit u3 GOpMyJT BEIYUCIISACTCS MPOU3BOIHAS YaCTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = ———; D)(fg(x) =t (g(x))*g ().
3. (1 6amn) Pemure ypaBuenue f'(x)=0, eciu f(x)=3x> — 6x +4. Bribepure oTBeT.
A)1;b)-1;B)4;T') -4.
4. (1 6amn) O6muit B Becex nepBoooOpasHbIx 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

CEeKyHJaX, U3MEpPEHHOe C Havaja JBWXkKeHHs). B kakoli MOMEHT BpeMeHU (B CEKyHAax) 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 dynkumu 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

[Ipennarator yerslpe y4yacTka pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok
ono0put aupexTop Gupmbl «/Iu3aitH+»», yauThIBas, 9T0 HEOOXOAMMO OyIET MOCTaBUTH 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. IIponomxure onpenenenne: «lIpaMoyroapHbIN napajuienenunes — 3To. .. ».

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

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

6. Cdopmynupyiite CBOHCTBO 0 MPOTUBOJIESKAIINX IPAHAX Mapasiesenunesa.

7. CdopmynupyiiTe CBONCTBO O AMAaroHaIsAX Mapajuieenuneaa.

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

9. Kakas npusma Ha3bIBaeTCs IpAMON?

10.  Kakas npu3Ma Ha3bIBaeTCs MPaBUIbLHON?

11.  PackpoiiTe nOHATHE «IIpaBUJIbHASI TUPAMUIAY.

12.  Yro Takoe anodemMa npaBUIbHON NMUpaMHIbI?

13. B ueM oTiaMYMe TNOJHOW NIOBEPXHOCTH IPU3MBI OT IIOJIHOM IOBEPXHOCTH
nupamMusl?

14.  Cdopmynupyiite TeopeMy O BBIYMCICHUH OOKOBOH MOBEPXHOCTH MPSMON
MIPU3MBL.

15.  Cdopmynupyiite TeopeMy O BBIYMCICHUHM OOKOBOW MOBEPXHOCTH IPaBUIBHOMN
MUPAMHU/IBI.

16.  HazoBute mpeamerbl u3 Bamiedl MpOoQPecCHOHATBHON NeATeNbHOCTH, KOTOpbIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. IIponomxkure onpenenenue: «L{unmuuap — 370...».

18. [Tponomxkure onpenenenne: «KoHyc — 3T0...».

19.  Ilpomomxure onpeaeneHue: «Y CEUEHHbII KOHYC — 3TO. ...

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

21.  Yro sBaseTCS BBICOTON yCEUEHHOIO KOHYyca?

22. UTto siBNIsIETCS OCEBBIM CEUECHHEM IIWJIMH]IPA, KOHYCA, YCEYEHHOT0 KOHYyca, 1mapa?

23. [lepeuncnure enMHULBI ©3MEPEHUS IIJIOIAIH, 00BEeMa.
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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 xyOmdeckux merpax; B) B kBagpaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6ay) [Tnomaak MOTHON MOBEPXHOCTH IMPU3MBI 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) paBHOOenpeHHas Tpaneuus; B) npsmoyronsHuk; I')
IPSMOYTOJIbHAS TPATCIIHS.

4. (1 6ann) Kakas ¢urypa momydaeTcss mpu BpalleHUU MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennast nupamuja.

Bropas yacrb
Ilpu evinonnenuu 3adanuii 5-10 3anumiume x00 peuwieHus u nOJIy4eHHbLIL OMEemn.
5. (2 Ganna) PeGpo ocHOBaHMS NMPaBWIBHOW TPEyrojibHOW mupamuisl 3 M, anodema OM.
Haiinute nnomaabs 00KOBON MOBEPXHOCTH MUPAMUJIBIL.
6. (2 6anna) /IBe cTopoHBI MapaiienorpaMmma OTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJIBIIIYIO CTOPOHY MapasuiesiorpaMma.

D /f:
A i

7. (2 6anna) [IpsAMOYroJpHUK CO CTOPOHAMHM 8 CM M 3 CM BpalaeTcsi BOKPYT OoJblueit
croponbl. Haiinute o0beMm, miioraam O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyUYEHHOTO Tea.

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

Fad

9. (2 6amra) Knuenty HeoOXoaumo, 4ToObI B KOMHATE 00S3aT€NbHO MPUCYTCTBOBAIH
00BbEeMHBIE 3JIEMEHTHl JeKopa HMIuHIpu4Yeckod ¢opmbl. [loctpouts u3 Oymarum Mozenb
mwMHIapa. Pasmepsl [UIsi mocTpoeHust BBIOpaTh CaMOCTOSTENbHO, C YYETOM TOIO, 4TO
COOTHOIIIEHHUE pajinyca K BBICOTE JOJKHO OBITH 1:2.

10. (2 OGamrma) PaccuuTaTh KOJMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKH HYXKHO
KYHUTh JJI OKPAIIMBAaHHsS LMIMHAPMYECKOTo cBoja moasaia. Pacxon kpacku 100 r Ha 1 Mm%
Cuuratp n=3.
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3.5 Cmenennasn, nokazamenvhasn u nozapugmuveckas ynKyuu

Ob6pazoeamenvhble pe3yibmamol, nodexcawjue nposepke (Inemennmol):
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. [lepeuncinure cBoicTBa MOKa3aTeabHOU QYHKIUU

3. Cdopmynupyiite onpenenenue sorapupmMuueckoi GpyHKIIH.

6. [lepeuncnure cBoicTBa MOorapupMUIECKO QyHKITUH.

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

8. Yemy paBeH jorapudm npousBeeHus ?

0. Yemy paBeH jorapudm 4acTHOTo?

10.  IlpuBemute mpumMepsl Jorapu(MUIECKON CIUpaid B MPUPOJIE U B OKPYKAIOIIEM
MUDE.

11. Ha 4ro HeoOxonuMo oOpaTUTh BHUMAaHHE NpPU PELIEHUH HPPalMOHAIbHOTO
YPaBHEHHUS YETHOM CTENEHU?

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

13. Uemy paBeH KOpEeHb HEYETHOW CTEMEHW H3 oTpHIarenbHoro yucna? [lpusegure
IIpUMeEp.

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

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

KoHTpoabHasi padoTa
IlepBasi yacThb
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npaguIbHLIL OmMEem U3 UYemblpex
nPeOnoHCeHHbIX.

1. (1 6amt) Mesxy KakuMH JBYMS HATYPaTbHBIMH YHCIAMH HAXOTUTCS GiCo V197
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 ¢pyHKIIMN BO3pacTalOT Ha BCEil 00JaCTH onpeaencHus?
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 peuieHus u NOAYYEHHBLI OMEEN.
) 4% 110 44%.
5. (2 6amra) Halimure 3Ha4YeHUE BBIpAKCHUS ’
6. (2 6anna) CKONIBLKO LIEIbIX pelleHrii uMeeT HepaBeHcTBOo 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 BBIUMCIACTCS MO (popmylie

[= ZRh, rae R=6400 kM — paaunyc 3emnn. C Kakoil BBICOTBI TOPU30HT BHUIEH Ha
paccrosinuu 48 kuaomerpoB? OTBET BbIpa3uTe B KUJIOMETPax.

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, 17— mepuoj moiypacmnana. B HauanbHBIE MOMEHT BpEMEHHM 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 MamemamuuecKkoi ClmamucmuKu

Oobpa3zoeamenvhble 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 10CTOBEPHOTO COOBITHSI.

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 cpeqnee apupmeTnueckoe 4uciaoBoro psjaa’?

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 OOJIBIINX YHCEN 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 3ad0anun 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex
npeooIHceHHbIX

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

A) cnydaiinble; b) Hecnyyaiinsle; B) nocroBepHsie; ') HEBO3MOKHBIE.

2. (1 6amr) CoObiTHE, KOTOPOE IIPH BBHIOJTHEHUH OINPEACIICHHONW COBOKYITHOCTH YCJIOBH,
0053aTeNbHO IPOU3OUJET - ATO:

A) cnyuaiinoe; b) Hecnyuaiinoe; B) nocroBepHoe; I') HeBo3MOKHOE.

3. (1 OGamn) BeposATHOCTh CIy4yalHOTO COOBITHSI €CTh HEOTPHIATEIHHOE YHCIIO,
3aKJIFOUEHHOE MEXY YHCIaMHU:

A)Oul1l;b)0u 100; B)-1u 1; ') -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

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

Bropas yacrb

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuienus u nOJIY4eHHbLIL 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 koudepenmuio npuexanmu 2 yueHbix u3 ['epmanun, 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 1 AHTOH Opocuin kpeOuit — KoMy TOCTaHETCs
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 ciaydyalHOM nopsake. KakoBa BEpOATHOCTH TOro, YTO NEPBBIM pa3 CUHUU
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) Ilpu aHanm3e 1EHOBBIX MPEANOYTEHUN KIMEHTOB IU3aHEPCKOTO areHTCTBA
NOJY4YEeHbl JaHHBbIe, MpPEJICTABICHHbIE B TaOmuIe: A0S KIWEHTOB, MPHOOPETAIONINX
JTU3aHEPCKUE YCIIYT'M OJIMHAKOBOT'O HA3HAYEHUS, HO pa3au4HON 1eHbl. Halitn Mony ciydaiiHOM
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 n3 QyHKIUH SABIAIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke n3o0paxeH 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 3adanuii 5-10 3anumiume xo00 peuwieHus u nOJIY4EeHHbLIL 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 miockocTh U eciu 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/ ecmtg@ =0,5.

8. (2 6anna) MaTepuanbHas TOYKa JABIKETCS MPAMOIMHEHHO 10 3akoHy X(t)=t>-13t+23
(roe x — paccTosiHHE OT TOYKH OTCYETa B METpax,  — BPeMs B CEKyHJaX, MU3MEPEHHOEe ¢ Hayala
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 3anummuTe HAUMEHbBIIUNA
HEOTPHUIATENbHBIN KOPEHb.

3. KOHTPOJIbHO-0LICHOYHBIC MAaTePHAJbI JJIsl IPOMEKYTOYHOM aTTeCTAlNU

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

DK3aMeHaIMOHHas paboTa COCTOUT UX 2-X YacTei: 00sA3aTeTbHON U JOMOTHUTEIBHOM.

OO0s3aTennbHAasl 4YacTh COJEPXKHUT 3aJaHUS MHHUMAJIBHOTO 0053aTE€bHOTO  YpPOBHA,
IOIOJIHUTEIbHAS YacTh — OoJiee CII0XKHBIE 3aIaHus.

[Ipu BeIMOTHEHWHN 3a/laHU 0053aTENFHON YacTU TPeOyeTCsl MPEACTaBUTh X0/ PEIICHUS U
yKa3aTh MOJIyUYEHHBIH OTBET. 3a MPaBWJIHLHOE BBIMOJIHEHHE JIOOOTO 3aJaHUs M3 00s3aTelbHON
4acTu oOydaromuiicss moisydaere oauH Oamt. [Ipu BeIMONHEHUM 3aaHUs U3 JOTOTHUTEIBHON
9acTh He0OXOIMMO MOAPOOHO OMHCATh XOJ PEIIeHUsI U AaTh OTBET. [IpaBUIbHOE BBIIOJIHEHUE
3aJaHUA JTONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 Oautamu win 1-2 OaulaMH 3a 4aCTHYHOE
pelIeHue.

banel, morydeHHBIC 32 BCE BBITIOJIHEHHBIC 33JIaHUSI, 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 meHee 00H020 3a0anus U3 QONOIHUMENbHOU YACU)
«5» (omauurno) bonee 14

(He menee 08YX 3a0aHUll U3 OONOJIHUMENbHOU YACMUL)

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

12, 1P6 13, J1P6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
I[IK 1.2, IIK 1.4.

DK3amenayuonnsle 3a0aHUA NO MAMEMAMUKe
Oo0si3aTe/IbHASA YACTh

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

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

2. (I 6am) Ha  pucynke
JKUPHBIMH TOYKAMH II0KAa3aHO CYTOYHOE
KOJIMYECTBO  OCAJKOB,  BBINQJABIIMX B
Onucre ¢ 7 no 18 pexabps 2001 roma. Ilo
TOPH30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIa,
M0 BEPTUKAIM — KOJMYECTBO OCAIKOB,
BBINIABIINX B COOTBETCTBYIOLIMHA [I€Hb, B
MUJUTAMETpax. JI7s HarIsTHOCTH JKUPHBIC
TOYKM Ha PHUCYHKE COEAMHEHBI JIMHUEH.
Ornpenenure 1Mo pUCYHKY, CKOJIBKO JHEH BbIMaaano 0osiee 2 MUJUIMMETPOB OCAJKOB?
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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 OKAXETCSI C 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 3anmMIIMTE 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 noay4eHHblL OMeem

13. (3 6anna) BeruucnuTe Mmiomaab y4acTKa cToJIa, OTBEAEHHOIO /IS IPE3eHTaluu paboT
nu3aitHepa Bacumys, mepuMeTp KOTOPOTO OFpaHUUKMBAIOT JIMHUK Y=X>-2X-2 H

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 TU3aliHEp BHIMOIHSAET HA 5 yacoB ObICTpee,
yeM BTOpoi. CKOJIBKO OTKPBITOK 3a 4ac M3TOTABIMBAET MEPBbIN AU3alHEP, €CIU U3BECTHO, YTO
OH 32 YaC MOXET MPUTOTOBUTH HA 5 OTKPBITOK OOJIbIlIE BTOPOTo?

35



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT B42744713762551194213577786349843698199248870633
Bnageney bopmoToea Napuca BnaguMmupoBHa

OedcTevTened C 29.09.2025 no 29.09.2026



http://www.tcpdf.org

		2026-06-20T17:37:15+0500




