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1. OBLIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHBI «<MATEMATHUKA»

1.1. Ilessb ¥ MeCTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Heap aucuumiunbl «MareMaTHKa»: colep:KaHue IporpaMmsbl o011e00pa3oBaTeIbHOM
JUCHUIUTMHB «MaTeMaTuKay HampaBlIeHO Ha JOCTHKEHUE pe3ylbTaTOB €€ HW3y4YeHUs B
cootBercTBUU ¢ TpeboBanusMu PI'OC COO c yderom mpodecCHOHAIBHOM HAMpPaBICHHOCTH
OI'oC CIIO.

1.2. [lnanupyemblie pe3yJbTaThl 0CBOEHUS 00111€00pPa30BaATeIbLHON AN CHUIIIMHBI

Jluunocmmuvie pezyromamuol

JInyHOCTHBIE pE3yNbTAThl JOJKHBI OCBOEHUIIS COJEpkKaHUs Kypca «MaremaTuka»
JIOJKHBl ~ OTpa)kKaTh TOTOBHOCTh M CIOCOOHOCTH  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
c(hOopMUPOBAHHOM BHYTPEHHEW MO3UIMUEH JTUYHOCTHU, CHUCTEMON IIEHHOCTHBIX OpHEHTALIUM,
MO3UTUBHBIX BHYTPEHHUX YOEXACHWI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCHICKOTO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO OIbITA U OMbITA JIEATEILHOCTH B MPOIECCE
peanu3aluuy OCHOBHBIX HAIllpaBJICHUN BOCIUTATEIbHOM 1E€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

2PasCOAHCKO20 60OCNUMAHUA:

- c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3ULUU OOYyYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

- OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s3aHHOCTEHN, YBOXKCHHE 3aKOHA U
MIPaBONOPSAJIKA;

— MPUHATHE TPAAUIIMOHHBIX HAITMOHAJIBHBIX, OOIICUETIOBEYECKUX TYMAHUCTUYECKHUX
Y IEMOKPATUYECKHNX LIEHHOCTEM;

- FOTOBHOCTb  IIPOTUBOCTOSATH  HJIEOJOTMM  JKCTPEMHU3MA,  HAllMOHAIM3MA,
KceHohoOuHr, NUCKPUMHUHAIIMKM 10 COIMAIBHBIM, PETUTHO3HBIM, PAaCOBBIM, HAIIMOHATHHBIM
MpU3HAKaM;

- YMEHHE B3aMMOJECHCTBOBATh C COLMATIBHBIMA UHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

nampuomuuecko20 60CRUMAaHUs;

- c(OPMHUPOBAHHOCTh POCCUHUCKON TpakJaHCKOM HWIACHTHMYHOCTH, MATPHUOTU3MA,
YBAKEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH meper PoauHONM, ropioctu 3a CBOU
Kpai, cBOK PonanHy, CBOW f3BIK M KYyJIBTYPY, NPOLUIOE M HACTOSIIEE MHOIOHAIMOHAIBHOIO
Hapoxa Poccuu;

- [IEHHOCTHOE OTHOIIIEHHE K TOCYIApCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U
MPUPOAHOMY HACJIEAHIO, MAMSTHHKAM, TpaaulusM HaponaoB Poccum, goctmxenusm Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U T

0YX06HO-HPABCMEEHHO20 60CNUMAHUA:

— CIIOCOOHOCTh  OIIGHMBATh CUTYallUI0 W TNPHUHUMATh OCO3HAHHBIE PEIICHUs,
OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHHe JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOWIMBOTO OYIYILETO;

mpy006020 60CRUMAHUA:

—  TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH MacTEepPCTBA, TPYI0II00HE;

— TOTOBHOCTh K QKTHUBHOW JI€ATEIIBHOCTH TEXHOJIOTMYECKOW H  COUHAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHHO BBITIONHATH
TaKylo JIeSITeIbHOCTb;

— HUHTEepeC K pa3nuyHbIM cdepam NpodecCUOHATBHOW NeATeNbHOCTH, YMEHUe
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynaymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC I1JIaHBI;



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOPA30BaHUIO HA MPOTSIKCHHUH
BCEH >KU3HHU;

YEeHHOCMU HAYUHO20 NO3HAHUSA:

— c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JIHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE

— OCO3HAHHE IIEHHOCTU HAYyYHOU ACATEIHPHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO
1 UCCJICI0OBATEILCKYIO ICSITEIBHOCTh MHIMBHIYAIbHO U B TPYIIIIE.

MertanpeaMeTHbIe pe3yJIbTAThI

OBnaneHne yHUBEPCAIBHBIMH Y4eOHBIME ITO3HABATEIIHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

— CaMOCTOSITEIFHO (OPMYIUPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €¢
BCECTOPOHHC;

— YCTaHABJIMBaTh CYIICCTBCHHBIM MpPHU3HAK WJIM OCHOBAHUS JUISI  CPaBHCHUS,
Kiaccuukanuu u 0000IICHHS;

— ONIPEIENSITh e IeATEITPHOCTH, 32/1aBaTh MapaMeTPhl U KPUTCPUU MX JOCTHKCHHS,

— BBISABIISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHSI B pACCMATPUBACMBIX SIBIICHUSX;

— BHOCHUTBH KOPPEKTHUBBI B JIEATCILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITCIbHOCTH;

— pa3BHBaTh KPEATUBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM;

0) 6a30BBIC UCCIICIIOBATEILCKHUE JICHCTBHS:

— BJAJETh HAaBBIKAMHM Y4E€OHO-HCCICIOBATEIbCKOW W IMPOCKTHOW JESITEIbHOCTH,
HaBBIKAMH pa3peIIeHUs MPooeM;

— CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TIOMCKY METOJIOB pEIICHUS
MPAKTUYECKHX 33724, TIPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

— OBJAJICHWE BHJAMHU JEATEIBHOCTH TIO0 TOJYYSHHI0 HOBOTO 3HAHUS, €ro
WHTEPIIPETAINU, TTPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3NIMYHBIX YYEOHBIX CUTYyallUsiX, B TOM
YHUCJIC TP CO3JAHUH YICOHBIX M COITUATBHBIX MTPOSKTOB;

— (opmupoBaHUE HAYYHOTO THUIA MBIIUICHUS, BIaJICHHE HAyYHOW TEPMHUHOJIOTHEM,
KJIFOYEBBIMH IIOHATUSIMH U METOaMU;

— CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTeNbHOMN AESITEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

— BBIABIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3ajady, BBIJIBUTATH
TUTIOTE3y €€ peIICHHs, HAaXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

— aHaJM3UPOBaTh IIOJYYCHHBIE B XOJE PEIICHHS 3aJadd Pe3yJIbTaThl, KPUTHUCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBI OIBIT;

— paspabareiBaTh IUIaH pEHICHUS TMPOOJIEMBI C YYETOM aHajau3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUATbHBIX PECYpPCOB;

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

— yMeTh TMEPEHOCUTh 3HAHHWS B TIO3HABATENbHYI0 M MPAKTUYECKYI0 00IacTu
KU3HEEATENbHOCTH;

— yMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

— BBIJBUTATh HOBBIC UCH, IIPEJIaraTh OPUTHHATIBHBIC TIOJIXO/IBI U PEIICHHUS;

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

B) paboTa ¢ nHpOpmManueii:



— BIAQJCTh HAaBBIKAMH TIOMy4eHHUS WH(GOPMAIMM W3 MCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh IMOWUCK, AaHAJIM3, CUCTEMATU3alMIl0 U HHTEPIPETALUIO
uH(pOpPMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

— co3aaBaTh TEKCTHl B PAa3MUYHBIX (opmarax ¢ ydyeToM Ha3zHaueHUs UHGPOpMaluu U
[EJIEBOM ayTUTOPUH, BBIOMpasi ONTUMAIbHYIO0 (POpMY IIPEICTaBICHUS U BU3YyaIU3aliH;

— OIICHUBATh JOCTOBEPHOCTbH, JICTUTUMHOCTh HHPOPMAIINH, €€ COOTBETCTBUE MTPABOBBIM
Y MOPAJIbHO-3THYECKUM HOpMaM;

— HCIIOJIB30BaTh CpeACTBa MH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJII0JIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

— BIIAQJCTh HAaBBIKAMU pACIIO3HABAHUS W 3alIUTHl HHPOpPMAIUH, HWHOOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBnageHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU J€HCTBUSMM:

a) obuieHue:

— OCYUIECTBJIATh KOMMYHHKAIIUU BO BCEX Cepax KU3HH;

— pacmno3HaBaTh HeBepOalibHbIE CpelcTBa OOIICHHsS, MOHMMATh 3HAUEHUE COIUAIBbHBIX
3HAKOB, Paclo3HABATh MPEANOCHUIKA KOHPIMKTHBIX CUTYaI[Ui U CMSATYATh KOH(IUKTHI;

— BIAJETh Pa3IMYHBIMH CTIOCOOAMH OOIIECHUS U B3aUMOCHCTBUS,

— apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMITr4aTh KOH(JIUKTHBIE CUTYAIIHH;

— Ppa3BEepHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB;

0) coBMeCTHAs eSTCIILHOCTD:

— TOHUMATh U UCIMOJB30BaTh IPEUMYILIECTBA KOMAHHON U UHIUBUIYaTbHON pabOTHI;

— BBIOMpATh TEMAaTUKY U METOABl COBMECTHBIX JIEHCTBUH C YUETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

— TPUHUMATH IIEJIM COBMECTHOW JESTEIHHOCTH, OPTaHW30BBIBATH U KOOPJIWHUPOBATH
JEHUCTBUS IO €€ JIOCTHKEHUIO: COCTABJIATH IJIaH JEHUCTBHUM, paclpeneisTh pOJH C Y4ETOM
MHEHUI Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

— OIICHMBATh KayecTBO CBOET0 BKJIaJa M KaXJIOTO YJYaCTHHKA KOMAHIbI B OOIIMIA
pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

— Tpejiaratb HOBbI€ IIPOEKTHI, OIEHUBATH UJEH C MO3UIIMN HOBU3HBI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— KOOPJIWHUPOBATh M BBHIMNOJHATH PabOTy B YCIOBHUSX PEANTbHOTO, BUPTYaTbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— OCYUIECTBJIATh TNO3UTHUBHOE CTPATETHYECKOE IOBEJACHHE B PA3IUYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITUATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

a) CaMOOPTaHU3AITHUS:

— CaMOCTOSITEJIbHO  OCYIIECTBIIATH  IMO3HABATEIbHYIO  JIEATEIbHOCTh,  BBISABIIATH
mpo0OJIeMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON A TETbHOCTH
Y ’KU3HEHHBIX CUTYaIHsIX;

— CaMOCTOSITEIbHO COCTaBIISATh IUIAH PEIICHUS MPOOJEeMBI C YYEeTOM HUMEIONINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHU;

— J1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

— pacmupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

— JlenaTh OCO3HAHHBIH BBIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

— OILICHUBATh MPUOOPETEHHBIH OMBIT;

— CIocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHHUIO HIMPOKOW HJpyIUIMU B Pa3HbIX
00J1aCTSAX 3HAHMM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD;



— 0) CaMOKOHTPOJIb:

— JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, BHOCUTbh KOPPEKTUBBI B J€STEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETM;

— BJAJETh HAaBBIKAMH IIO3HABATENBHOM pe(IeKCHH KaK OCO3HAHMSA COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

— HCIHOJb30BATh NPUEMbI peIEeKCUN AJIs1 OUEHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, IPeAoaraoIinii cCpopMUPOBAHHOCTS!

— CaMOCO3HAHHUS, BKIJIIOYAIOMIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHWE, BUJAETh HAIPABICHHUS PAa3BUTUS COOCTBEHHOH SMOLMOHAIBHON CQephl, OBITh
YBEpPEHHBIM B cebe;

— CaMOpEeryJIHpOBaHMsA,  BKIIOYAIOIIETO  CAaMOKOHTPOJb,  yMEHHE  NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE€ IIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

— BHYTpPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpEMJICHHE K JOCTH)KEHHUIO IIETTH U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

— DMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX,
YYUTHIBATh €r0 TPU OCYHIECTBICHHM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEXKHUBAHHUIO;

— COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C
JOPYTUMH JIOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI;

T) IPUHATHE Ce0sl U IPYTHX JIIOICH:

— TpUHUMATH ceOs, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

— TpPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX JIIOJEH TpH aHalu3e pe3yIbTaToB
NeSITeTbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JPYTUX JrOAEH Ha OLINOKH;

— pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YeIOBEKa.

IIpenmeTHbie pe3yabTaThl

1) BnameHue MeTOAAMM JOKa3aTeNIbCTB, aJrOPUTMaMM pEIIeHus 3a7ad; yMEHHe
(bopMyIHpOBaTh OIPEICIEHUS], aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXAeHHsl B X0/1€ PELICHUS 3a/1a4;

2) yMeHue OIepupoBaTh MOHATUSAMH: CTENEHb YHWCHA, JIOrapudM 4YHUCla; yMEHHE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U TNpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHAMU U
norapudmamu, npeodpa3oBaHus APOOHO-PAITMOHATBHBIX BBIPAKEHUI;

3) yMeHue onepupoBaTh MOHATUAMU: PAllMOHANbHbIE, UPpallMOHATIbHBIE, I0KA3aTeNIbHBIE,
CTENEeHHbIE, Jorapu(PMUUECKHUEe, TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;

4) ymeHue onepupoBaTh NOHATUAMM: (YHKIHS, HENpepbIBHAs (YHKIHMS, IPOU3BOIHAS,
nepBooOpa3Has, OINpeAeTeHHbIH HHTErpaj; YMEHHE HaXOJUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHBIE MaT€pPHaJbl; UCCIE0BATh B MPOCTEUIINX CIydasx (yHKIUU
HAa MOHOTOHHOCTb, HAaXOJWTb HAWOOJIbIIME KM HAUMEHBIIME 3HAYeHUs (QYHKLIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
MIPOM3BOJHYIO IIPU PELICHUH 3a/lad Ha JBHKEHHE; peliaTh MPaKTUKO-OpPUEHTHUPOBAHHbBIE 3aaun
Ha HauOOoJIbIINE U HAUMEHbININE 3HAUEHHsI, HA HaX0XKJIEHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

5) ymMeHHe onepupoBaTh MOHATHIMU: pallMOHANIbHAs (PYHKIIMS, TOKa3aTenbHas QyHKIUs,
cTeneHHast (pyHKUMA, Jorapupmudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (QYHKIIUU, 0OpaTHbIE
GyHKIIMM; YMEHHE CTPOUTh TpadUKH H3YHYEHHBIX (YHKIUH, HCIOJIB30BaTh TpaduKU MpH
U3YyYEHHH IPOLIECCOB M 3aBHUCUMOCTEH, MPH PEelIeHUH 3aad U3 JAPYIUX YUeOHBIX NMPEeIMETOB U
3a]1a4 U3 pealbHOM JKHU3HM; BbIpakaTh GOpMyJiaMy 3aBUCUMOCTH MEXYy BEIMUYNHAMU;

6) yMeHMe peliaTh TEKCTOBBIE 337a4ul Pa3HbIX TUIIOB (B TOM YHMCIIE€ HA MPOLIEHTHI, 10JIU U
YyacTu, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapoOB M YCJIYr, HaJlOrW, 3aJadyd M3 00JacTu
yIpaBJICHUS JIMYHBIMH M CEMEHHbIMH (PUHAHCAMH); COCTABISATH BBIPAKEHHS, YpPaBHEHHS,



HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/ayd, MCCIEAOBATh IOJYYEHHOE pEIICHUE U
OLICHUBATH MPABAONOI00HOCTH PE3yJIbTATOB;

7) yMeHHE ONepHpOBaTh MOHATHAMU: CpeHee apupMeTHIeCcKoe, MeJrana, HanOobIee
U HauMEHbIllee 3HAYEHUs, pa3Max, JAUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHUE YHCIOBOrO Habopa;
YMEHHUE U3BJICKaTh, HMHTEPIPETUPOBATh HH(POPMALMIO, NPEJCTABICHHYIO B TaOiUIax, Ha
auarpammax, rpaukax, OTpPaKaloIllyld CBOWCTBAa pealbHBIX MPOLECCOB U  SBIICHUM;
NPEACTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAONUIl M JUarpaMM; MCCIENOBaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapuuecKux METOAOB U 3JIEKTPOHHBIX CPEJICTB;

8) ymeHue omnepupoBaTh IMOHATUSIMH: CIYYallHBIM OIBIT M Cly4ailHOe COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITUS; YMEHHUE BBIYUCIATH BEPOSTHOCTH C HCIOJB30BaHUEM
rpadU4ecKux METOJIOB; NIPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXCHHS BEpOSTHOCTEH,
KOMOHMHATOpHbIE (HaKThl U (POPMYJIBI MPU PEHICHUH 33Jay; OLEHUBATH BEPOSITHOCTH PealbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBIICHUSX;

9) ymeHue onepupoBaThb IOHSATHSAMHU: TOYKa, HpsiMasl, IUIOCKOCTh, MPOCTPAHCTBO,
JBYI'PaHHBIA YTroOJl, CKPEUIMBAIOIIMECS MpsAMble, NapAJUICIbHOCTh U MNEPHEHIUKYISIPHOCTH
OPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSIMbIMHU, YrOJ MEXAY MNpPSMON M IIOCKOCTBIO, YIOJ
MEXAYy IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY MpPSMBIMHU,
pacCcTOsiHUE MEXIy IUIOCKOCTSIMH; YMEHHUE HCIIONIb30BaTh IpPHU PEIIEHUU 33/1a4 HU3y4YCHHbIE
(bakThl U TeOpEMBbI IJITAHUMETPUH; YMEHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

10) ymenue onepupoBaTh MOHSATHSIMH: MHOTOTPaHHUK, CEUYEHHE MHOTOTPAaHHUKA, KYO,
napajuieNienune, mpusMa, nupamuaa, Gurypa u moBEpXHOCTh BpAIllCHUs, IIWIUHIP, KOHYC, II1ap,
chepa, ceyeHus (UTYpHl BpalIeHUs, IUIOCKOCTh, Kacaromascs cdepbl, TWIMHApPA, KOHYCa,
IUIONIA/Ib TOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, IUIKMHAPA, II0Maab chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaJijiesienuIea, TUpaMu/bl, MPU3MbI, IWIMHApPA, KOHYyca, 1Iapa; yMEHUe
n300pakaTh MHOTOI'PAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEPTEXKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [IPaBUIIbHBIE MHOTOTPDAHHUKH;

11) ymenue onepupoBaTh NOHATHUSAMU: ABM)KEHUE B POCTPAHCTBE, M0JI00HBIE (DUTYPHI B
IPOCTPAHCTBE; MCIIOJBb30BaTh OTHOLIEHHE IUIONIA/iel TMOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
buryp npu pemnieHuu 3aaay;

12) ymeHue BBIUUCIATH T'€OMETPUUYECKHE BEIMYMHBI (IJIMHA, Yroj, IUIOIaab, 00BeM,
IUIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHbIE (OPMYJIIBI U METO/IBI;

13) ymeHue omnepupoBaTh MOHATHAMU: TPAMOYrOjibHAas CHUCTEMa KOOPJMHAT,
KOOpJMHATBl TOYKH, BEKTOP, KOOPJIMHATBI BEKTOPA, CKAJSPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyYMMa BEKTOPOB, IPOM3BEJEHHE BEKTOpa HA 4YHCIO; HAXOIUTh C IOMOUIBIO
M3YYEHHBIX (DOPMYII KOOPAUHATBI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKIY JBYMsI TOUKaMHU;

14) ymenue BBIOMpaTh NOAXOAALIMHA M3YYEHHBIM METOJ JUId peIIeHUs 3aJaud,
pacrno3HaBaThb MaTeMaTHueckue (akThl U MaTeMaTHYeCKHe MOJEeNH B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH INPUMEPHl MaTEMaTUYECKHX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH.



CIHEAYIOIIUX 0OWUX KOMNEemeHYull:

CO,I[Cp}KaHI/IC JUCITMITIINHBI «Maremaruka HaImpaBJICHO B TOM YHCJIC HaA (bOpMPIpOBaHI/Ie
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S
OK 01 | Beibupats CrocoObl | YMeHust:
perieHus 3a/1a4 | pacro3HaBaTh 3a1a9y u/uiu npobiemy
npodeccuoHaIbLHON B IPO(eCCHOHATHHOM H/WJIH COLIMATBHOM KOHTEKCTE
JESITEIbHOCTH aHAIU3UPOBATH 3a1auy u/unu npobiieMy
MIPUMEHUTETHLHO K | ¥ BBIICTSITH €€ COCTaBHBIC YaCTH
pa3IM9YHbIM KOHTCKCTAM OIIPENEIATh dTAllbl PENICHUS 3a0a4U
BBISBIIATH HM  A(PQPEKTUBHO MCKAaTh HMH(POPMAIIHIO,
HEOOXOIUMYIO JUISI pEIICHMSI 3a/1a9U /I TPOOJIEMBI
COCTaBIISITh TUIAH JCHCTBUS
ONpeeNATh He0OXOJUMBbIE PECYPCHI
BJIQJIETh aKTyaJbHBIMU MeTOJIaMHU paboThI
B IpO)eCCHOHATBHON U CMEXKHBIX chepax
pealn30BbIBATh COCTABJICHHBIN IJIaH
OLICHUBATh PE3YJIbTAT U MOCJIEACTBUS CBOUX JICUCTBUIA
(caMOCTOATEIHHO MJIM C TOMOIIHIO0 HACTABHHUKA)
3HaHusn:
aKTyaJbHBI  MPOPECCHOHANBHBIA W  COIUATBHBIN
KOHTEKCT, B KOTOPOM MPUXOJTUTCS pabOTaTh U KUTh
OCHOBHBIE HCTOYHHMKH HMHQPOPMAIIMM U  PECYPCHI
TUIS pelieHus 3a/1a4 u npobiem
B IPO(hEeCCHOHATILHOM HU/WUJTU COLMAIIbHOM KOHTEKCTE
ANTOPUTMBI BBITIOJTHEHUS pabot
B IPO(heCCHOHATIBHOM U CMEXHBIX 00JIaCTIX
METO/IbI paboTsI B npodeccuoHambHOM
1 CMEXHBIX chepax
CTPYKTYpY IJIaHa 7Sl pelieHus 3aaa4
MOPSAOK  OLEHKUM Ppe3ylbTaTOB  peHIeHHs]  3a/1ady
npodecCHOHATIBLHOMN I TETbHOCTH
OK 04 | O¢ddexTuBHO YMenus:
B3aMMOJIEIICTBOBATH U | OpraHU30BHIBAThH paboty KOJIJIEKTUBA
paboTaTh B  KOJUJICKTUBE | M KOMaHJIbI
1 KOMaHZE B3aMMOJICHCTBOBATh C KOJUIETAMH, PYKOBOJCTBOM, B
Xo0J1e poeccnoHaIbHON IESITeIbHOCTH
3HaHus:
MICUXOJIOTUYECKUE OCHOBBI JACSATENBHOCTU KOJUJIEKTHBA,
MICUXOJIOTMYECKHE 0COOCHHOCTH JIMYHOCTHU
OCHOBBI POEKTHOM JESITEIbHOCTH
OK 05 | OcyuiecTBasiTh YCTHYIO | YMeHust:
u IUCBbMEHHYIO | TPAMOTHO M3JaraTb CBOM MBICIM U OQOPMIISATH
KOMMYHHKAITHIO Ha | JOKYyMEHTBI MO  NPOPECCHOHANBHOW  TEMATHKE
rOCyIapCTBEHHOM  SA3BIKE | HA TOCYJapPCTBEHHOM S3bIKE, IPOSBISATH TOJIEPAHTHOCTD

Poccuiickoit ®enepauun ¢

B pabo4yeM KOJIJICKTHBE




y4eTOM ocobeHHocTel | 3HaHus:
COLIMAJILHOTO U | 0COOEHHOCTH COLMAIBHOTO U KYJbTYPHOIO KOHTEKCTa
KyJIbTypPHOT'O KOHTCKCTa npaBuIIa odopmiieHus JIOKYMEHTOB
Y TIOCTPOEHUS YCTHBIX COOOLICHUI
IIK 2.1. | Opranu3oBbIBaTh YmMmeHus:
pa3uYHbIC BUIbI UCTOJNB30BAaTh  MONYYCHHYI0  MHPOPMALHUIO  JUIA
JEeSTEIIbHOCTH OpraHM3alMyl Pa3IUYHbIX BHUAOB JACSITEIBHOCTH U
(mpeameTHas; UTpoBasi; oOLIeHUs AeTell paHHEro M JIOIIKOJIBHOIO BO3pacTa B
TPYIOBasi; NMO3HABATeNIbHASA, | TEYEHHE THS
Hccieq0BaTeIbCKas " | 3HaHuA:
HPOCKTHAA  ACATCIBHOCTH; | TEOPETUYECKNE OCHOBBI MATEMAaTUKH
XYyJ0’KECTBEHHO-
TBOpYECKas; MPOIYKTUBHAs
JEeSTeNIbHOCTh U JAp.) U
oOuieHne aerei paHHEro u
JIOLLIKOJIBHOT'O BO3pacTa.
IIK 3.1. | IltanupoBaTh ¥ TPOBOAUTH | Y MEHUSI:
3aHATUS C JETbMM PAHHETO | HAXOMUTHh IIEHHOCTHBIA AacleKT Y4eOHOrO 3HaHUS |
U JIOIIKOJILHOTO BO3pacTa. uHpopmanuu, obecrneyuBaTh €ro MOHUMAaHHE U
NepeKMBaHUE JETbMM pAaHHEro U JOUIKOJIBHOIO
BO3pacTa
3HaHus:
TEOPETUYECKHE OCHOBBI MATEMATUKH
[IK 4.2. | Opranu3oBbIBaTh U | YMeHusi:
IPOBOAUTH JOCYTOBYIO UCIOJIb30BAaTh  MOJYYEHHYI0  MHQOpMALUIO  JUIs
JEATEIIBHOCTD, Pa3BICUYCHUS | IPOBEIEHUS JIOCYTOBON AEATEIBbHOCTU M Pa3BICUYECHUN
B IPyNINax JETEH PAHHETO M | M0  pealu3aluil  HampaBJIeHWH  (MaTpHOTHYECKOE,
JIOLIKOJIBHOTO BO3pacTa. COoLlMaIbHOE,  [O3HaBaTelbHOE,  (U3MUECKOoe U
037I0POBUTENILHOE, TPYAOBOE, OSTUKO-3CTETUYECKOE)

BOCIIMTAHUS JETEH PaHHETO U JOIIKOJIBHOI'O BO3paCTa

3Hauus:

TCOPCTUUICCKHUEC OCHOBBI MATCMATHUKHN
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOMN JUCIUILINHBI

MATEMATUKA»

2.1. Tpy10eMKOCTH OCBOEHUS TUCIHILINHBI

Bup yueOHoii padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl JUCHHUILINHBI 232
BT. U..
OcHoBHOE coep:KaHue 220
BT. U.:

110
TeopeTuyeckoe o0ydeHue
MpakTHYECKUEe  3aHATUSA (M3  HUX  IPOQPECCHOHAIBHO-OPUCHTHPOBAHHOE 110/ 10
coJiepkanue — B GopMe MPAKTUIECKON MTOATOTOBKH)
IIpomexyTouHas arrecTanus (3K3amMeH) 12
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2.2. ConepxxaHue QMCUMILTHHBI

Haumenosanue pazoenos u

Cooeporcanue yuebno2o mamepuana (0CHO8HOE U NPOPeCCUOHATLHO-

Obvem uacos

mem opueHmuposantoe), 1ab6opamopHvle U NPAKMUYECKUe 3aHAmus Teopus IIpaxmuxa
1 2 3
OcnosHoe codepaicanue
Pasjen 1. [loBTOopeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 6 12
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Iens n 3amaum marematuku | Llems u 3a1aun MaTeMaTHKHU IPH OCBOCHUH CIIEIIHATILHOCTH.
IIPY OCBOCHMH CIIELMANbHOCTH. | ba3oBble 3HaHMS W YMEHHUs MO0 MaTeMaThke B MPO(ecCHOHATBHOM M B MOBCEAHEBHOU
Yucna 1 BBIYUCIIEHUS NESTEIbHOCTH.
JleHcTBUS Ha/ MOJIOKUTENBHBIMU U OTPULATEIBHBIMUA YUCIIAMH, C OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIPOOSIMHU.
JlelicTBUs co cTeneHsIMU, (OPMYIIbl COKPALLIEHHOTO YMHOXKEHUS
KomOuHMpOBaHHOE 3aHATHE 2 2
Tema 1.2 Conepxanue yueOHOro MaTepuasa
[IpoueHTHbBIE BEIYHCIEHHA. | [IpocThle MpOLIEHTHI, pa3Hble CINOCOOb UX BbIUMCIECHUS. JIMHEHHBIE, KBaJpaTHBIE,
VYpaBHEHUSI U HEPABEHCTBA JIpoOHO-TMHENHBIE YPABHEHUS] M HEPABEHCTBA
KomM0uHMpoBaHHOe 3aHsTHE 2 4
Tema 1.3. Ilpogheccuonanvro-opuenmuposannoe  cooepxcanue  (cooepxcanue  NPUKIAOHO2O
[IporieHTHBIE BBIYMCICHUS B | MOOYJs)
npodeccnoHalbHbIX 3aa4ax [IpocTeie M cioXHBIE TPOUEHTH. [IpOlIEHTHBIE BBIUMCIEHHUS B MPOECCHOHATBHBIX
3aa4ax
[IpakTnueckoe 3anarue 2
Tema 1.4 Conepxanue yueOHOro MaTepuasa
Pemienne 3amau.  Bxonnoli | Beruucienus u mpeoOpa3oBaHus. YpaBHEHHUS M HEPAaBEHCTBA. | €OMeTpHsl Ha TNIOCKOCTH
KOHTpPOJIb KomOuHupoBaHHOE 3aHATHE 2 2
KonTposbHast pabora 2
Pa3nea 2. IIpsiMble H IVIOCKOCTH B IpocTpancTBe. KoopanHaThl M BEeKTOPBI B IPOCTPAHCTBE 15 15
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Tema 2.1. OcHOBHBIE HOHATHUS
cTepeoMeTpuu. PacronoxeHue
MPSAMBIX U IJIOCKOCTEN

Cojnepxkanue y4eOHOro MaTepHraia

[Ipenmer crepeomerpun. OcCHOBHbIE TMOHATHUS (TOYKa, MpsMas, IUIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCMOMBI cTepeoMeTpui. Ilepecekaromuecs, napanuienbHble
U CKpellMBamoIIMecs TMpsiMble. YTod MEXIy TMpsSMBIMH B  MPOCTPAHCTBE.
[leprieHAUKYIAPHOCTH NPSIMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI

KombunnpoBanHoe 3anstue

Tema 2.2. IlapamienbHOCTb
IPSIMBIX, IPSAMON U IIIOCKOCTH,
IIJIOCKOCTEN

Conepkanue y4eOHOro MaTepuaia

[TapannenpHble npsimas u mwiockocts. Onpenenenue. [lpusnak. CpoiicTsa.
[Tapannenshble miockoctu. Onpenenenue. Ilpuznak. CoiicTsa.

Terpasagp u ero osnementsl. Ilapamnenenunen u ero aneMeHtbl. CBoiicTBa
MPOTHBOIOJIOKHBIX TpaHeH M AuaroHaned mapamienenunena. [loctpoeHrne OCHOBHBIX
CeYCHU I

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.3.
[leprnieH TUKYISIPHOCTD
MPSIMBIX, IPSIMOM U TIJIOCKOCTH,
MIOCKOCTEH

Coneprxkanue y4eOHOro Marepuasia

Ilepnenpukynsapusle  npsmele. llapamnensHele  npsMble, NEPHNEHAUKYJISAPHBIE K
IJI0CKOCTH. [IpH3HaK nepneH MKyIsIpHOCTH IPSIMOM M TNIOCKOCTH

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.4. IlepnieHaukynsp u
HakJoHHasA. Teopema o Tpex
MepIEeHIUKYIIApax

Coneprxanne yueOHOT0 MaTepuana

[lepnennukynsp u HakiaoHHas. Teopema O Tpex MNEPHEHIUKYIsApax. YTOJl MEXIY
MIPSIMOY U TUIOCKOCTBIO.

VYron mexay mnockocTsmMu. [leprneHauKynsipHble MI0CKOCTH.

PaccTosiHMs B IpOCTpaHCTBE

KomOunupoBanHoe 3aHsTne

Tema 2.5. Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Copep:xaHne yueOHOTo MaTepuana

JlexapToBbl KOOPJIMHATHI B NIPOCTpaHCTBE. Bextopsl B mpocTpaHcTBe. CIllOkKEHUE H
BBIUMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. CKalsipHOE NpPOU3BEICHHE
BEeKTOpOB. [Ipocreiimme 3a1aum B KOOpAUHATAX

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema  2.6. Ilpamble m
IUVIOCKOCTH B NPAaKTUYECKUX
3ajadax

Ilpogheccuonanvro-opuenmuposannoe  cooepxcanue  (cooepicanue  NPUKIAOHO2O
MOOYs)

BzaumHoe PacCoJIOKCHHUEC TIPSAMBIX B IIPOCTPAHCTBE. HapaJ'IJICHBHOCTL HpHMOfI n
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IUIOCKOCTH,  MapaJljIeNIbHOCTh  IIJIOCKOCTEH, MEpPHEHAUKYISIPHOCTh  IJIOCKOCTEH.
PacrnionosxeHue npsMBIX U IUIOCKOCTEH B OKpYyKarolieMm Mupe (Ipupoje, apXUTeKType,
TEXHUKE). Pelnienre npakTHKo-OpueHTUPOBAHHbIX 3a/1a4

[IpakTrueckoe 3aHsTHE 4 2
Tema 2.7 Pemenue 3amau. | Conmepikanue yaeOHOTO MaTepuaia
[Tpsimble U IUIOCKOCTH, | PacmonioxkeHne MNpsSIMBIX M IJIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKyIsipHOCTh U
KOOpAWHATEl M BEKTOPBl B | MapajuIeIbHOCTh IPSAMBIX M IUIOCKOCTEH. JlekapToBBI KOOpJAMHATHI B IPOCTPAHCTBE.
IIPOCTPAHCTBE Bekrops! B mpocTtpancTBe. Clio’keHHE U BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha

yucino. KoopanHartel BekTopa

KomOuHupoBaHHOE 3aHsTHE

KonTponbnas pabota 2
Paspnen 3. OcHoBbl TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKINU 11 15
Tema 3.1 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue Panunannas mepa yria. IloBopoT ToukM BOKpYr Hauana koopauHat. OrmnpeneneHue
byHKIIUN IPOM3BOJBLHOIO | CHHYCa, KOCHHYCA, TaHM€HCAa M KOTAaHTe€HCa. 3HaKW CUHYCa, KOCHHYCa, TaHIeHca U
yria, yucia KOTaHI'€HCa 0 YETBEPTSM. 3aBUCHUMOCTb MEXJIYy CHHYCOM, KOCHHYCOM, TaHT€HCOM U

KOTaHT'€HCOM OJJHOTO U TOTO XK€ yria

KomMOuH1poBaHHoe 3aHsTHE 2 2
Tema 3.2 OcHosuble | Coneprxanue yueOHOro Marepuaa
TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOX/ECTBA. ITpeobpazoBanus IIPOCTEUIINX
TOXKIECTBA TPUTOHOMETPUUECKUX BbIpakeHH. CHHYC, KOCHUHYC, TAHT'€HC M KOTAHI'€HC YTJIOB OH - O

KomMOuHnpoBaHHoe 3aHsTHE 4
Tema 3.3 Coneprxkanne yaeOHOro Marepuasia
Tpuronomerpuueckue OOnacte ompeneneHuss W MHOXXECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (DYHKITHH.
GyHkuuH, uX cBoiictBa M | YETHOCTh, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETPUYECKUX (yHKIMA. CBOHCTBA U
rpaduKu rpaduku QyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg x. Cxarue u pacTskeHHue

rpaduKOB TPUTOHOMETPUUECKUX (YHKIUH.

ITpeoOpazoBanue rpad kOB TPUTOHOMETPUUYECKUX (PYHKITUI

Komb6unnpoBanHoe 3aHsTre 4

Tema 34 OO6patHbIe
TPUTOHOMETPUICCKHE

Copep:xanne yueOHOTo MaTepuana

OO6patHble TpUuroHoMeTpuyeckue GyHkiuu. Mx cBoiicTBa U rpapuku.
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byHKIIN KomOunupoBanHoe 3aHsTHE 1 3
Tema 3.5 Coneprxkanue y4eOHOro MaTepuasia
TpuroHomeTpuieckue VYpaBHeHHE COs X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
YpaBHEHMsI U HEpPAaBEHCTBA TPUTOHOMETPUUYECKUX YPAaBHEHUH OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUUYECKHE
YPaBHEHUS, CBOJASILMECS K KBAJpPaTHBIM., PELIAEMbIE Pa3I0KEHUEM HAa MHOXHTEIH,
OJTHOPOJIHBIE.
IIpocreiiye TPUroHOMETPUYECKUE HEPABEHCTBA
KomOuHMpOBaHHOE 3aHATHE 2 4
Tema 3.6 Pemenue 3anmau. | ConmepikaHue yueOHOTO MaTepuana
OcHOBBI TPUrOHOMETpHH. | [IpeoOpa3oBaHre TPUTOHOMETPUUYECKHX BBIPOKEHHH. PelieHne TpUroHOMETPUYECKHX
Tpuronomerpuyeckue ypaBHEHM U HEPABEHCTB B TOM YHCJIE C UCIOJIb30BAHUEM CBOMCTB (DyHKIIHIA
byHKIIUN KoMOuHMpoBaHHOE 3aHSTHE. 2
KontponbHas padbora 2
Pa3nea 4. IlpousBognas u nepsoodpaszHasi pyHkumu 20 30
Tema 4.1 [Tonstue | Conepkanue yueOHOro MaTepuana
npousBogHoi. ®opmynel U | [Ipupamenune aprymenra. [Ipupamenne QyHkuuu. 3agauu, TpUBOAALIME K IMOHITHIO
npasuia 1upPepeHnpoBants | mpousBoAHoN. OrmpeieneHne NPOU3BOJHONW. AJTOPUTM OTBHICKAHUSI TPOM3BOIHOM.
Dopmynsl auddepenunponanus. [Ipasuna quddepeHumrpoBanms
KomOuHupoBaHHOE 3aHsATHE 4 4
Tema 4.2  Ilomstue o | Coaeprkanue yueOHOTO MaTepraia
HCTIpCPRIBHOCTH bymxumy. [Tonstue HenpepwiBHOM (yHKunu. CBoiicTBa HempepblBHON (yHKIUU. CBS3b MEXITY
MeTon nuTepsaion HEMPEPbIBHOCTHIO M JU(PPepeHIIMPYyeMOCThI0 (YHKIUU B TOYKE. AJITOPUTM pPELICHUS
HEPaBEHCTB METO/I0M UHTEPBAJIOB
KomOnHupoBaHHOE 3aHATHE 4 4
Tema 4.3 Conepxanue yueOHOro MaTepuasa
I'eomerpuuecknii u | 'eomeTpruueckuit cMmbIca MOpPOM3BOAHONM  (QYHKUMHM — yriaoBod KO3 (UIUEHT
buznueckuit CMBICII | KacaTelIbHOM K rpaduky (QYHKIMH B TOUKe. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM (GyHKIIMU. ANITOPUTM COCTaBJIEHUSI ypaBHEHUS KacaTelbHOM K rpaduky pyHkimn y=f(x)
KomOnHupoBaHHOE 3aHATHE 2 2
Tema 4.4  Monotonrocts | Comeprkanrue yaeOHOTO MaTepraia
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¢ynkuuu. Touku sKkcTpeMyma

Bospacranue u yosiBaHue (yHKINH, COOTBETCTBUE BO3PACTAHUS U YOBIBAaHUS (DYHKIIUU
3HAKy MpPOM3BOAHOM. 3agayM HA MAaKCUMyM M MUHHMYM. AJTOPUTM HCCIIEIOBaHUS
(GYHKIMU ¥ TIOCTPOEHUS ee TpaduKa ¢ HOMOIIBIO TPOU3BOTHON

KombunnpoBanHoe 3ansrue

Tema 4.5 Uccnenosanue
GyHKIUH u MMOCTPOCHHUE
rpaduKoB

Conepkanue y4eOHOro MaTepHaia

HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHE IpauKOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.6 HawuOonemee wu

Coneprxkanue y4eOHOro Marepuana

HaMMEHBIIICEe 3Ha4yeHus | HaxoxxJaeHne HaumOOJNbIIET0O ¥ HAMMEHBIEro 3HAYeHWH (YHKIMA, MOCTPOSHHE
byHKIHN rpadMKOB C UCTIOIH30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHAIHM3a

KomOuHupoBaHHOE 3aHsTHE
Tema 4.7 Haxoxnenue | Ilpogeccuonanvho-opuenmuposannoe  cooepicanue  (cooepiicanue  NPuKiaoHo2o

ONTUMAJIBHOTO pe3ynbTaTa C
IIOMOIBI  NPOM3BOJHOM B
IIPAKTUYECKUX 3aJa4ax

MOOYs)

Haunmenbiee u HanOoplee 3Ha4YeHHE (QyHKIUN

HpaKTI/IquKOC 3aHATUC

Tema 4.8 IlepBoobOpa3Has
GbyHKIUH. IIpaBuna
HaXO0XKJICHHUS NEePBOOOPA3HBIX

Copep:xaHne yueOHOTo MaTepuana

O3HakOMJIEHHE C MOHSATHEM HWHTerpaiza M mepBooOpazHod mnsa ¢dyHkuuu y=f(x).
Pemenne 3amau Ha CBS3p NEpBOOOpa3HOW M €€ IPOU3BOAHOM, BBIYHMCICHUE
nepBooOpazHor st jgaHHOM  (QyHkiuu. Tabmuma dopmyn s HaXOXKICHUS
nepBooOpa3HbIX. M3ydeHue npaBuia BEIYUCICHHSI IEPBOOOPA3HOM

KomOunupoBanHoe 3aHsTne

Tema 4.9 [Tmomans
KPHUBOJIMHENHON Tparenuu.
®opmyna Herotona -
JleiiOHuna

Copep:xaHne yueOHOTo MaTepuana

3aa4u, NPUBOAAIIME K TOHITHUIO ONPEIEICHHOI0 HHTETpasla — O BHIYUCICHUH TIOIIAIN
KpUBOJIMHENHON Tpaneuuu. [londarue omnpenenéHHoro uHrerpana. I'eoMerpuyeckuii u
(buzmveckuii cMbICH onpeneneHHoro narerpana. ®opmyna Herotona — Jleitoamua.
Pemenue 3amay Ha NMpUMEHEHHE MHTErpana JUlsl BRIYUCICHHUS (QU3NYECKUX BEIUYHH U
Ioniaaei

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 4.10 Pemenue 3agau.
IIpousBoaHas u
nepBooOpasHas pyHKIUH.

Coneprxkanne y4eOHOT0 MaTepuasa

@opmynsl U npaBuia guddepenumponanus. VccnenoBanue (QyHKUHMNA C MTOMOIIBIO
npou3BoHoN. Hanbosbiiee 1 HauMeHblee 3Ha4eHus! PyHKIUU.
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Breruncnenne nepooOpaszHoii. [IpuMenenue nepBooOpa3Hoit

KombunnpoBanHoe 3anstue

KonTtponbHas pabora 2
Pasjnen 5. MHoOrorpaHHMKM M Tejia BpalleHust 12 20
Tema 5.1 [Ipusma, | Cogeprxkanue yaeOHOTO MaTepraia
napajuieJenuIe, KyO, | [lpusma (HAKIOHHAs, MpsMas, MPaBUIbHAsA) W ©€ JJeMeHThL. llapajesenumnes.
MUpaMHJia U UX CEUEHUs CpoiictBa mpsimoyronbHoro mnapamienenunena. Ky6. Ilupamuna u e€ »yeMeHTHI.

[IpaBunbHas nupamuia

KomOuHMpOBaHHOE 3aHATHE 2 4
Tema 5.2 [IpaBunbubie | Conepxanue yueOHOro MaTepuasa
MHOTOTPaHHUKU B KU3HU [Tnomanm MOBEPXHOCTHU MHOTOTPaHHHUKOB. [Ipocreiimue KOMOMHaIUu

MHOTOTPAaHHUKOB. BBIYHCIIEHHE SJE€MEHTOB NPOCTPAaHCTBEHHBIX Quryp (pEdpa,

nuaroHanu, yriel). [IpaBuiibHbIe MHOTOrpaHHUKU

KomOnHupoBaHHOE 3aHsTHE 2 4
Tema 5.3 IIpogheccuonanvro-opuenmuposannoe  cooepocanue  (cooepicanue  NPUKIAOHO2O
Hunuuap, KoHyc, map U WX | MOOYs)
CeUCHHMS Hununanp, konyce, chepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPyroBOro LMJIMHIpA,

OpsIMOTO  KpyroBoro konyca. M3oOpakeHue Ten BpalleHHs Ha  IUIOCKOCTH.

[IpencraBnenne o0 yceu€HHOM KoHyce. CeueHus KoHyca (MapajjiebHOEe OCHOBAHUIO U

MIPOXOAdIIee Yepe3 BEpIINHY), CeUSeHHUs LUIMHIpa (MapayljiebHO U MEPIEeHAUKYISIPHO

ocH), ceyeHusx mapa. Pa3BépTka NWIMHIpa U KOHyca

[TpakTHyeckoe 3aHsTHE 2 2
Tema 5.4 O6wembl u mwiomanu | Coaeprkanrue yueOHOTO MaTepraia
IIOBEPXHOCTEN TEl O6wem npsmoyroasHOro napamienenunena. OobeM kyda. O0beMbl NPAMON TPU3MBI U

nmuHapa. O6beMbl TUpaMubl U KoHyca. O0beM mapa

KombOunnpoBanHoe 3aHsTre 4 4

Tema 5.5 ITpumepsr
CUMMETpUH B podeccuu

Ipogheccuonanvro-opuenmuposannoe
MOOYns)

cooepoycanue  (cooepicanue  NPUKIAOHO20

[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTpaIbHAs, OCEBas, 3€pKaJIbHAs).
O06o0011eHne MpeCcTaBIeHU O MPaBHJIBHBIX MHOTOIPaHHUKAX (TeTpaszap, KyO, OKTa’p,
J0IeKadIp, UKOCAdIP).

ITpumepsl cummeTpHii B mpodeccun
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HpaKTI/I‘-IeCKOC 3aHATUC

Tema 5.6 Pemenue 3amau.
MHororpanHuku u Tela
BpAILICHUS

Copepxanue yueOHOro MaTepuana

OOBeMEI U mjomaay MMOBEPXHOCTH MHOTOI'PaHHUKOB M TCJI BpalllCHUA

KomOuHMpoBaHHOE 3aHATHE 2 2
KourtposbHast pabora 2
Pazjnen 6. Crenenn u kopHu. CTeneHHasi, Nokas3arejbHas U Jorapupmudeckasi QyHKIHHU 22 18
Tema 6.1 Crenennas @yukuus, | Conepxanue yueOHOro MaTepuasa
ee cpoiictra. IIpeoOpasoBanue | [Tousrue KOpHSI N-OW CTENEHU U3 JAEUCTBUTENBHOrO uucia. OyHKIuu y = r{/i ux
BBIDAKCHUH C KOPHAMH N-OH | coiictBa u rpaduku. CBoiicTBa KOpHA n-oii cremeHu. IlpeoGpasoBaHue
CTCIICHU HUPPaAlMOHAJIBHBIX BBIPAYKECHUI
KomOnHupoBaHHoe 3aHATHE 2 2
Tema 6.2 Cpoiicta crenenu ¢ | Conepikanue yueOHOTo MaTepuana
paloHaIbHBIM u | IloHsiTHE CTENEeHU C palMOHAIBLHBIM TMoKazaresneM. CTerneHHble GYHKIMHU, UX CBOICTBA U
JeHCTBUTEIHHBIM rpaduku
[I0Ka3aTesIMU KomOnHupoBaHHOE 3aHATHE 2 2
Tema 6.3 Pemenne | Conepikanue yueOHOTO MaTepuaia
UPPaLUOHAILHBIX YPaBHEHHH | PaBHOCHMIIBHOCTh MPPAMOHAIBLHBIX YpaBHEHUH. MeTOIbI X pelIeHHUs
KomMOuH1poBaHHoe 3aHsTHE 2 2
Tema 6.4 TlokazarenpHas | ConepkaHue yueOHOro MaTepuaia
byHKIIHS, ee cBoiicTBa. | CTermeHb C  TMPOW3BOJIBHBIM  JICWCTBUTENBHBIM  TOKa3zareneM.  OmpeneneHue
IlokasarenpHble ypaBHEHHMS W | OKa3aTeIbHON (YHKIMHM U €€ CBOHCTBAa. 3HAKOMCTBO C NMPHUMEHEHHEM IOKa3aTeIbHON
HEpaBEHCTBaA ¢byHkuu. Pemenune mokaszarenbHbIX YpaBHEHUH METOJOM YpaBHHUBAHUS IOKa3aTelew,
METOZOM BBEJCHUS HOBOM NEPEMEHHOM, (YHKIMOHAIBHO-TPaUIECKUM METOAOM.
Pemenne nokasareabHbIX HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE 2 4
Tema 6.5 Jlorapudpm umcna. | Cogepkanue yaeOHOTO MaTepraia
CoiicTBa norapudmon Jlorapudwm ymncna. CoiicTBa sorapudmon. Onepanust JorapupmMIUpoBaHUs
KomOuHupoBaHHOE 3aHATHE 6 2

Tema 6.6 Jlorapudmuaeckas
byHKIHA, ee CBOICTBA.
Jlorapudmuueckue

Coneprxkanne y4eOHOT0 MaTepuasa

Jlorapudmuueckast pyHKIus U ee cBoiicTBa. [loHATHE JOrapupMHUUECKOro ypaBHEHHS.
Onepanys noTeHUupoBaHHsA. Tpu OCHOBHBIX METOJA pELIEHUS JIOrapupMUYECKUX
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YpaBHEHUs1, HEPABEHCTBA

ypaBHEHUN: (PYHKIIMOHATBHO-TpAQUICCKUI, METO]] TOTCHIIMPOBAHUS, METO/I BBEICHHS
HOBOH nepemMeHHoM. JlorapupMuueckre HepaBeHCTBA

KomOuHupoBaHHoe 3aHiTHE 6 4
Tema 6.7 Jlorapudmel B | Ilpogheccuonanvro-opuenmuposanrnoe  cooepicanue  (cooepiicanue  NPUKIAOH020
MPUPOJIE U TEXHUKE M00YA)

[Ipumenenue norapudma. Jlorapudmuueckas cnupans B npupojne. Ee maremaTuueckue

CBOMCTBA

ITpakTH4ecKOe 3aHsITHE 2
Tema 6.8 Pemenue 3anmau. | Conmepikanue yueOHOTO MaTepuana
Crenennas, mokasarenbHas M | CTeneHHas, OKa3aTelbHas U Jorapupmudeckas QyHkimu. Perienue ypaBHeHui
norapudmuueckas GyHKIUN KomOuHMpOBaHHOE 3aHATHE

KonrposnbHas pabora 2
Pa3pgen 7. DiieMeHTBI TEOPHH BEPOATHOCTEH M MATEMATHYECKOI CTATHCTUKHA 14 10
Tema 7.1 Coo6piTue, | Comepxanue yueOGHOro MaTepuana
BEPOSTHOCTh coObITHsA. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITHIA.
CnoxeHne M yMHOXCEHHUE | YCIIOBHasE BEPOSATHOCTh. 3aBUCHUMbICE W HE3aBUCHUMbIC COObITHS. TeopeMbl 0O
BEPOSITHOCTEN BEPOSTHOCTH NMPOU3BEIACHUS COOBITUI

KomOuHupoBaHHOE 3aHsATHE 4 2
Tema 7.2 BepositHocTs B | Ilpogheccuonanvro-opuenmuposannoe  cooepixcanue  (cooepircanue  NPUKIAOHO020
npogecCHOHANIBHBIX 3a/1auax MOOYs)

OTHOCHUTENbHAST YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE

orpeJiesieHue BeposaTHOCTH. OlieHKa BEPOSITHOCTU COOBITHS

[TpakTHYECKOE 3aHSTHE 4 2
Tema 7.3 Huckpertnas | Conepkanue ydeOHOro Marepuana
cllyyaiiHas BETMYMHA, 3aKOH e¢ | Buapl ciydaiiHpix BennuuH. OnpeseneHrne TUCKPETHON ClydailiHOM BeNWYMHBI. 3aKOH
pacIpeeneHus pacnpeneneHns TMCKPETHON CIIy4alHOM BEeNMYHHBL. Ee yncIoBble XapaKTEpUCTUKH

KomOuHupoBaHHOE 3aHATHE 4 2

Tema 7.4 3amaun

Coneprxanne y4eOHOTo MaTepurana

MaTeMaTUYEeCKON CTaTHUCTHUKH.

[TepBuuHas 0O6paboTKa CTATUCTUYECKUX TaHHBIX. UHCIOBBIE XapaKTEPUCTUKU (CpeaHee
apudMeTHIecKoe, MeInuaHa, pa3max, gaucnepcus). Pabora ¢ tabnuiamu, rpadukamu,

AuarpaMmmamMun

19




KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5 DneMeHTBH Teopuu
BEPOATHOCTEMN u
MaTeMaTHYeCKON CTaTUCTUKU

Bunapl coOwiTHii, BeposSTHOCTH COOBITHH. CIOXKEHHE W YMHOXEHHUE BEPOSTHOCTEH.
JluckpeTHas ciydaiiHasi BEIMYMHA, 3aKOH €€ paclpeieeHus. 3aJaud MaTeMaTHueCKON
CTaTUCTHUKH.

KonTtponbHas pabora

[TpomexxyTouHast arTectamus (3K3aMeH)

12

Bcero:

232
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3. YCJIOBUS PEAJIM3BAILIINA OBIIIEOBPASOBATEJII)HOﬂ JUCHHUTIIINHBI
«MATEMATHUKA»

3.1. MaTtepuajJbHO-TEXHHYECKOE 00ecneueHne
O06opynoBaHue yueOHOTo KabuHeTa:
— TI0CaJI0YHBIC MECTA 110 KOJUYECTBY 00yUaromIuXcs;
— pabouee MecTO MPeroiaBaTes;
—  KOMIUICKT JICKTPOHHBIX BUICOMATEPHAJIOB;
—  3aJIaHus ISl KOHTPOJILHBIX padoT;
— mnpodeccHoHANTBHO OPUEHTHPOBAHHBIC 331aHUS;
— Marepuabl SK3aMeHa.
— IMEPCOHAIILHBIA KOMITBIOTED C JIUIICH3UOHHBIM IPOTrPaMMHBIM 00€CIICYCHUEM;
— TMPOEKTOP C IKPAHOM.

3.2. UuopManoHHOe o0ecniedyeHne peain3aliu MporpaMmbl

3.2.1. OcHOBHOe U31aHHE
bammvakos M.M. Maremaruka: uisi cpeaHero mnpodeccuoHaibHOro obpaszoBanusi M.U.

bammakoB. — W3natenbckuii neHTp «Akagemusiy, 2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHBI «<MATEMATHUKA»

Texkymuii KOHTpOJb TMPOBOAMTCS  MPENOAaBaTEIeM B  IPOLECCE MPOBEICHUS
NPAaKTUYECKUX 3aHATUH, MPOBEPOYHBIX W KOHTPOJBHBIX paldOT, OIEHKH WHAWBUIYAIBHBIX
MIPOEKTOB, MOKIaA0B U T.N. OOyueHue no yueOHOU AuciuruinHe «MartemaTrkay 3aBepIlaeTcs

9K3aMCHOM

Pe3zynomamer 06yuenus

Dopmbl U MemoOvl KOHMPOLA U OYEHKU Pe3ylbmamos 00yyeHus

Jluunocmmuuvie
pe3yibmamol

— BbBIIOJHCHHUC MHANBUAYAJIIBHBIX U I'PYIIIIOBBIX UCCICAOBATCIIBCKUX
IIPOEKTOB

—  BBIIIOJIHEHUE NPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
npo¢eccCHOHAILHON HANIPAaBIEHHOCTH

— OIHCAHME CUTyalui

— cobece0BaHUs

Memanpeomemmoie
pe3yibmamaol

—  BBINOJHEHNUE HHINBUYAIbHBIX U IPYIIIOBBIX UCCIEA0BATEIBCKUX
IIPOEKTOB

—  CEMHUHap

OLIEHKA aHAJMTUYECKON paboThI ¢ HH(pOpMAIHEl, TEKCTOM

— nyOJMYHOE BBICTYIUIEHHE HA KOH(epeHLnu, ceMuHape

—  INPaKTUKOOPUEHTHUPOBAHHBIC 3alaHus UHTETPUPOBAHHOTO
Xapakrepa

IIpeomemnvie
pe3yibmamoi

— YCTHBIH OIIPOC

— KOHTpoJIbHas paboTa

— MaTreMaTHYeCKUH TUKTAHT

— cooOmieHue / AOKIaJ yJamerocs ¢ JeMOHCTpAIMel pe3ylbTaToB
HaOIIOIeHU I

— COCTaBJIEHHE MOJIEILHOM CXEMbl OTBETAa Ha ITOCTABJIEHHBII
BOIIPOC

— TECTOBBIE 3aJaHU

— JIUJAKTUYECKUE KapTOUKU

—  KOJJIEKTHBHOE 3aIl0JIHEHNE 0000IIAaromei Ta0aIuIIbl

Obwue xomnemenyuu

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

— ONLICHMBAHWEC  BBINIOJHCHUA HWHAUWBUAYAJIBHBIX W TI'PYIIIOBBIX
3aJIaHMI;

— IHChbMEHHbIe paboThl MPOOJEMHOI0 XapaKkTepa

IIpogheccuonanvhuvle
KOMnemeHyuu

— IPaKTUKOOPUEHTHPOBAHHBIE 3a/laHus MHTETPUPOBAHHOTO
Xapakrepa
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IIpunoxenne 1
KOHTpO0/1bHO-011eHOYHBbIE CPeICTBA

1. KoHTpO/IbHO-0LIeHOYHbIE MATEPHAJIBI IJIS BXOJJHOT0 KOHTPOJIsI

Oo0si3aTe/ibHAs YaCTh

Ilpu pewenuu 3ad0anuit 1-4 3anumiume npPAGUNLHBLLIL OMEem U3 Uemblpex

NPeONOHCEHHBIX:

1. (1 6amn) Packpoiite GpopMyTy COKpaIIEeHHOTO YMHOKEHHUS a>-b%:

A) a*-2ab+b” B) (a-b)(a+b); B) a’+2ab-b*; I) (a-b)(a-b)

2. (1 6amn) [Tmomane TpeyrobHUKA BBIYUCISIETCS IO hopMyIie:

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

0o,

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

A)0,4;b5)0,5;B)0,6; 1) 0,7
4. (1 6amn) Jans rpaduxn pyaxnuii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

D N 2) | 3)

o] 1\ ol 1 ol 1

1 9
:—x—6 . 2
a2 TRy = ST ey s

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJIy4eHHbLIL Omeem.
1 11

5. (2 6amna) Beraucnure: 2 5

6. (2 6amna) Pemmre ypasuenue x>-7x+10=0. Eciu ypaBHeHHe MMeeT Ooyee OIHOTO
KOpHSI, B OTBET 3alUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6amna) [nst pemoHTa Tpebyercs 57 pynoHoB 000oeB. Kakoe HanMeHbIIee KOTHMYECTBO
nayek OOOMHOro Kies HYKHO JJisi TaKOro PEeMOHTa, eciau | mayka Kies paccuuTaHa Ha 5
pyJ0HOB?

8. (2 6amma) Beicora BH mapannenorpamma ABCD genut ero croporny AD Ha oTpesku
AH=2 u HD=32. [lunaronans mnapamienorpamma BD pasna 40. Haliqute miomanb
napasuieJIorpaMma.

JdonoHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 0060CHO6AHUE PeUieHUA U NOTYYEHHbLI
omeem.

9. (3 6amna) Pei00sI0B TIPOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHHUE BBEPX IO
TEUEHUIO PEKH, 3aTeM OpOCHIT SIKOPh, 2 Yaca JIOBUJ PHIOY M BEpHYJICS 00paTHO 4epe3 5 4acoB OT
Havaja myTemniecTBus. Ha xakoe pacCTossHME OT NMPUCTaHH OH OTIUIBLI, €CIIM CKOPOCTh TEUCHUS
peKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/a?
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2. KOHTPOHLHO-OHGHO‘IHLIG MaTepuaJibl 1Jis TeKleIeﬁ arreCcranuu

Texkymui KOHTPOJIb INPOBOAATCS BO BpeMs aYJUTOPHBIX 3aHATHA II0 MaTreMaTHKE B
COOTBETCTBUU C Yy4eOHBIM IUIaHOM M pabouel mporpammbl O]l «MaremaTuka» 1O BCEM
paszaenam nporpaMmbl. TeKyIIMHA KOHTPOJb COCTOMT M3 JABYX YAaCTEH: TEOPETUUYECKOU U
npakTudeckoi. [Ipu aToM oOyuaroiuecs moiay4aroT ABe OTMETKHU.

Teoperuueckasi 4aCcTb IPOXOAUT B (hOpPME YCTHBIX OTBETOB: OOYYAIOLIHECS BBITATHBAIOT
ISTh KapTOYEK C BONPOCaMH, JAIOT IOJHBIM OTBET (CO CHHCKOM BOMIPOCOB OOYYaIOLIUECs
3HAKOMSITCSI B HayaJle U3y4EHUs pas3zena).

IlIkana nepesooa 6an106 6 oOmmemKu nO NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npocsl
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauuno) 5

3anaHusl MPaKTUYECKOM YacTh (KOHTPOJIbHBIE Pa0OThl) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maremaruke.

Ha BrImonHeHne KOHTPOIBHOW pabOThI MO0 MaTeMaTuke jgaercs | akamemmueckuil yac (45
MUHYT).

KonTponbHas paboTta cocTout ux 2-X yacteid. B nepBoii yactu npeaaraercsi BIIOIHUTD 4
3aJlaHUd — BbIOpaTh MPaBWIBHBIA OTBET M3 4YEThIpeX MpeaokeHHbIX. Bo BTopoil uactu
npeJyiaraeTcs BHIMOJHUTD 6 3a1aHui — 0(DOPMUTH XOJ PEIICHUS U 3allucaTh MOJIYyYeHHbIN OTBET.

3a mpaBWIBHOE BBIIIOJHEHHE JHOOOr0 3aJaHMs MEepBOM YacTH OOyYaroIIMMCs MOoJydaer
onuH Oamna. [IpaBuiibHOE BBITTOTHEHUE 3aJJaHUN BTOPOM YacTH OIleHWBaeTcs 2 OautamMu wid 1
0aJuIOM 3a YaCTUYHOE PELICHHE.

banibl, mony4eHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs, CYMMUPYIOTCS.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTbHOU cCUCeEME

Ommemka Yucno 6annos,
HeoOxo0uMmoe 013 NOJIYUeHUsL OMMEMKU

«3» (y0o0s.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16
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3.1 Hp;mue u njiockocmu, Koopdunambt U 6eKmopbsl 6 npocmpancmee

Ob6pazosamenvhble pe3yivmamol, nooexcaujue npogepke (I1emennol):
JAP6 1, IP6 9, 1P6 11, JIP6 12, ZIPG 13, JIPO 14.
OK 01, OK 03, OK 05, OK 07.

IK 1.2.
TeopeTrnyeckue BONPOCHI:
1. Cdopmymnupyiite Teopemy ITudaropa.
2. Tlepeuncrnute OCHOBHBIC (PUTYPHI B IPOCTPAHCTBE.
3. Tlepeuncnure criocoObI 3aJaHUS TUIOCKOCTH.
4. Tlpomomxute Teopemy: «Ecam omHa W3  JABYX  MapaUIeNbHBIX  MPSMBIX

NEPIEHIUKYIIIPHA IUNIOCKOCTH, TO...».

IIponoikure Teopemy: «Ecnu nBe mapajieabHbIE NTOCKOCTH MEPECEKAIOTCS TPETHEH,
TO...».

6. Cdopmynupyiite onpeaeseHue IBYyrpaHHOTO yTJa.

7. PackpoWTe MOHATUE «YTOJ MEXKAY MPSIMBIMI.

8. Ilepeuncnure B3auMHOE PacIONIOKEHHE JBYX MPSIMbIX B IPOCTPAHCTBE

9. Kakue npsimble Ha3bIBalOTCS NapajlIeIbHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBatOTCS CKPELMBAIOLIMMUCS B IPOCTPAHCTBE?

11. Kakue npsimble Ha3bIBalOTCS NEPIEHIUKYIIAPHBIMU B IPOCTPAHCTBE?

12. Tlepeuncnure B3aMMHOE PACIIOI0KEHUE MPSMOM U TUIOCKOCTH B MMPOCTPAHCTBE.
13. PackpoiiTe IOHATHE «yTOJI MEXAY IPSIMOM U INIOCKOCTBIOY.

14. PackpoiiTe NOHATHE «1apAJUIEIBHOCTD MPSMON U TUIOCKOCTH.

15. Packpolite NOHATHE «II€PIEHAUKYISIPHOCTD NIPSAMOU U MIIOCKOCTH.

16. Tlepeuncnure B3aMMHOE PACIIOIOKEHUE IBYX INTIOCKOCTEN B MTPOCTPAHCTBE.
17. PackpoiiTe IOHATHE «yTOJI MEXKAY TUIOCKOCTSIMM.

18. PackpoiiTe NOHSTHE «I1apaJlJIeIbHOCTh TIOCKOCTEN».

19. Packpolite NOHATHE «IEPIEHAUKYIISIPHOCTD INIOCKOCTEN».

20. Kak HaiiTu pacCTOSIHHE OT TOYKH JI0 TIPSIMOii?

21. Kak HaliTH pacCTOSHHUE MEXY NPSAMBIMU?

22. Kak HaliTH pacCTOSHUE MKy IIIOCKOCTAMU?

23. Ilponomxure onpenenenue: «llepnenaukynsap — 3to...».

24. Ilponomxute onpenenenue: «HakiaonHas — 3710...».

25. Ilponomxure onpenenenue: «lIpoeknns HaAKIIOHHON — 3TO.. ..

26. IlepeunicnuTe cBOWCTBA MapaIeIbHOTO MPOEKTUPOBAHUSI.

27. I3 uero coCTOMUT NMPAMOYTOJIbHAsI CHCTEMa KOOPIUHAT B MPOCTPAHCTBE?

28. Ecnu TOYKa JIEKUT B INIOCKOCTH Xy, KaKasi KOOpANHATA y Hee HyJeBas?

29. IIpuBeauTe npuMep KOOPAMHAT TOYKH A, KOTOPAst JIEKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOPY.

31. Kakue BEKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

32. Kakune BEKTOpbI Ha3bIBAIOTCS MEPIEHAUKYIISIPHBIMU?

b

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLIL oOmMeem U3 UYembvlpex
npeo1oIHCceHHbIX.

1. (1 6amm) Pacimmmdpyiite KpaTKyro 3amuch: a€ .
A) ToYKa a MPUHAJICKHUT TIIOCKOCTH 3; b) Touka a mpuHamIexxuT npsimoit ; B) mpsimas a
MPUHAJICKUT TUIOCKOCTH f§; ') mpsiMast a mepecekaeT IIOCKOCTb 3.
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2. (1 6ann) Ipsameie AB u C/] ckpemuBatotcs. Kakoe pacnonoskenue umeror npsimsie AC
u BJ1?

A) napamnensHsle; b) neprnenaukyinspusle; B) ckpemupatores; ') nepecexarorcs.

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

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

4. (1 6amn) Haumer touxkm A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro oTpe3Ka
sisiercs Touka M(0,3,4)?

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

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.

5. (2 6amna) Yepe3 koHubl otpe3ka AB u ero cepeauHy M mpoBefeHBI Mapajuie/IbHbIC
IpsIMbIE, TIEPECEKAIOIE HEKOTOPYIO IIOCKOCTh B Toukax A1, B u Mi. Haiinure mumny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh U eciiu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsmeie AC, AB n A/l nonapno nepnenaukynspuel. Haiinure orpezox C/,
ecim AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 Oamna) (2 Oamna) MHanwsl Bektopel a(-6,0,8) , B(-3,2,-6). Haiimurte ckansipHOe
MIPOU3BEICHNE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCHAB1Ci ;. [loctpouts Touky KEAB, Touxky ME/I;C,
otpe3ok PEEA 1B C;.

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

10. (2 ©6amma) Odopmure auct Oymaru A4 BEpPTUKAIBHBIMH, TOPU30HTAIHHBIMH,
HAKJIOHHBIMH JIMHUSIMU, HUCTIOJIb3YyS Pa3HbIe IBETOBbIE OTTEHKH.

3.2 Ocnogvl mpuzonomempuu. Tpuzonomempuueckue ynkyuu
Oobpa3zoeamenvhule pe3yibmamol, nooaexcaujue npogepke (31emMenmol):
JAP6 1, J1P6 3, JIPG 5, Z1P6 14.
OK 01, OK 02, OK 03.

Teopernuyeckue BOIPOCHI:

1. Uemy paBeH yroJs B OIMH pajnan?

2. B kakux 4eTBepTsAX TPUTOHOMETPHUYECKOTO Kpyra (yHKLUS y=sSinX NPUHUMAET
MOJIOKUTEIbHBIEC 3HAUCHUS?

3. B kakux ueTBepTAX TPUTOHOMETPUYECKOTo Kpyra GyHKIHUs y= COSX IPUHUMAET
OTpULIATENIbHbIE 3HAYE€HUs?

4. ITponomxure onpenenenne: «CUHYC OCTPOTroO yria — 3TO...».

5 [Iponomxure onpenenenne: «KOCHHYC OCTPOTo yriia — 3T0...».

6. [Tponomxure onpenenenue: «TaHreHC OCTPOTro yria — 3TO...».

7 CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Yemy paBHO npou3BeaEHUE (X *ctgx?

9. Yemy paseH sin(2x)? ChopMynupyiTe NpaBUiIo BHIYUCICHUS.

10.  Yemy paBeH cos(2x)? ChopmynupyiTe MpaBUIO BEIYUCICHHS.

11. [lepeuncnure TpuroHoMeTpUYeCKUe PYHKIINH, YKAKHUTE UX TIEPUOJIBI.

12.  Yemy paBeH nepuoJi GyHKIUU y=c0s(4X)?
13.  emy paBeH nepuoa GyHKIHU y=cos(x/4)?
14.  Omnpenenute 00aacTh 3HaUeHUS PYHKIUU yY=3c0s(5X)?

15.  Ilepeuncnute ciocoObl perieHNs TPUTOHOMETPUUECKUX YPaBHEHHIH.

16. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHUM
IIEPBOTO MOPSIKA.

17. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHUM

BTOPOTO MOPSI/IKA.
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KonrtposabsHas pa6ora
IlepBasi yacThb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHLIL OmMEem U3 UYemblpex
nPeoI0HCEHHBIX.

1. (1 6amur) B AABC cosC=%. Kaxkas u3 cropon siBnsiercst runorenyzoi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6ay) Yriiom kakoit yetBepTH sBisiercst yroi a=410°?
A)L;B)II; B) III; ') IV.
3. (1 6amn) Kakue u3 pyHKUMN ABIAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Iepuoxa pyHxMM y=sinx?
A)n/2; b)2n; B)4n; I') .

Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u NOJIYUEHHbLI OMEEm.

. T TL'
5. (2 6ama) Beraucnure: sin 5 Hcos .

. V2 . V2
6. (2 6anna) HaiinuTe 3HaUeHUE BBIPAXKEHUS 4arccos7 - 4arcsin(— 7)

[e] e}

7. (2 6amra) Halimure 3Ha4eHUE BBIpAKCHUS Ttg13"-tg77".
1 . .
8. (2 b6amna) Pemute ypaBHEHHE COS X =7 3anuIInTe HAaUMEHBIIMN ITOJI0KUTEIIbHBIN

KOpEHb YpaBHEHHUSI.
9. Pemute ypaBHeHue sin” X - 4 sin x + 3 =0.
10. [MoctpoiiTe rpadMK TPUTOHOMETPUIECKON PYHKIMHU y=2 SinxX

3.3 IIpouszeoonasn u nepeoodbpaznasn hynkuuu
Oébpaszosamenvhvle pe3yibmanol, noodJaexcaujue npogepke (InemeHmaol):

JIPG 1, JIP6 4, IP6 6, JIPG 14.
OK 01, OK 03, OK 06.

[IK 1.4.
Teopernyeckue BONPOCHI:

1. IIponomxure onpenenenune: «lIponssognas — 31o...».

2. PackpoiiTe reOMETPUYECKHI CMBICI IIPOU3BOJIHOM.

3. Packpoiite puznyueckuii CMbICT POU3BOIHOM.

4. [Tepeuncnnre npaBuiia BEIYUCIECHNS TPOU3BOIHBIX.

5. Yemy paBHaA TPOU3BOHAS CTENIEHHON QYHKIIUN?

6. YeMy paBHa IpOU3BOJHAS IPOU3BEACHUS?

7. Yemy paBHa IPOU3BOJHAS YACTHOTO?

8. Yemy paBHA IPOU3BOIHAS CIOXKHON QYHKIIUU?

0. ChopmynupyiiTe mpu3HaK Bo3pacTaHus (yHKIIUH.

10.  CdopmynupyiiTe npusHak yObIBaHUS (QYHKIIHH.

11.  Cdopmynupyiite mpu3HaK TOYKH MaKCUMyMa (PYHKIIHH.

12.  Cdopmynupyiite npu3HaK TOUKH MUHUMYMa (yHKIIHH.

13. CocTaBpTe aNTOPUTM PEIICHUS 33/7ad Ha HAXOXKJACHHUS HAWOONBIIET0 W
HaMMEHBIIET0 3HAaYeHUsI PYHKIIUU Ha OTpe3Ke?

14.  CocraBbTe QIrOpUTM HCCIENOBAaHUS U TMOCTpoeHUs rpaduxka GyHKIUU C
MIOMOLIBIO TPOU3BOIHOM.

15. [Iponomkure onpenenenne: «dOynkuus F(x) Ha3pIBaeTcs ... ».

16. Packpolite reoMeTpUYECKUI CMBICI ONIPEAETICHHOIO UHTETpaa.

17. [Iponomkure onpenenenne: «KpuBoanHeitHas Tpanenus — 3To. .. ».
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18.  Cdopmynupyiite popmyny HeroTona-Jleitbnuna.
19. B uem 3akmmrouaeTcst oOuuid BUI BCeX MEPBOOOPA3HBIX?
20.  IlepeuncnuTe npaBusa BBIYUCICHUS HHTETPAJIOB.

KoHnTpoabHas padora
IlepBasi yacThL
Ilpu pewenuu 3adanuini 1-4 3anuwiume npasuUILHBLIL OMmMEeM U3 UYemovlpex

npeoI0IHCceHHbIX.

x(t)

— 1r2+r 10
4

1. (1 6am1) Uemy paBHa npousBoaHas GyHKIUH y=2X>?
A) y'=5x; B) y'=6x; B) y'=6;T) y'=6x>
2. (1 6anm) [o xakoi U3 GOPMYI BEIUUCIIAETCS IPOU3BOHAS YACTHOTO?

A) (Wh)=u+v's B) () =u'viuv's B) () = 5 D(fE()) =F (00) e (1)
3. (1 6amn) Pemure ypauenue f'(x)=0, eciu f(x)=3x> — 6x +4. Bribepure oTBer.
A)1;B)-1;B)4;T) -4.

4. (1 6amn) OOmMii BUA Beex mepBoooOpaszHbix 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 yacth
Ilpu evinonnenuu 3aoanuit 5-10 3anuuiume x00 peuwieHus u NOJAYYEHHLLIL OMaEen.
5. (2 Oamma) MarepuanpHas TOYKA JIBWKETCS MPSAMOJMHENHO IO  3aKOHY

(rz[e X — pacCTossHUE OT TOYKH OTCYeTa B METpax, f— BpeMiA B

CEeKyHJaX, M3MEpPEHHOE C Hauaja JBWXKEHHUsA). B kakoil MOMEHT BpeMeHH (B CEKyHIax) ee
CKOpOCTh ObLTa paBHA 5 M/C?

6. (2 6ama) Ha pucynke usoOpaxéH rpadux ¢GyHKuu y =f(x) U KacaTeibHas K HEMY B

TouKe ¢ abcuuccoit xo. Halinure 3Hauenne npon3BogHON GyHKINH f(X) B TOUKE Xo.

YA

7. (2 6amna) Pemure HepaBeHCTBO: X>-16 < 0
8. (2 Oamma) Ha pucynke wuzoOpaxeH rpadux ¢yHkiuu y=f(x), ompenenéHHoll Ha

untepBaiie (—3; 11). Haiinure Hanmensiee 3HaueHne GyHKIMU f{x)Ha oTpeske [2;9,5].
v

4 v=Jl=)

N\
5 1 I\
AR EEE
/ ‘-,lII]
NN \‘}
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9. (2 6amna) Ha pucynke n306paken rpaduk nexoropoii dyrxman Y = J (x) (nBa myua c

oOmieil HavyanbHOU Toukoi). [lonb3ysick puUCyHKOM, perancrute I (8) —F (6)7 rz[eF (x)_

0/IHa M3 TIEPBOOOPA3HBIX HYHKIMH f(x).

YA

Lo}

o

|

|
|
|
1
|
|
|
1
|
|
|
|
|
l

.

0

10. (2 Oamma) dupme «/uzaiiH+» BBIIENSIOT YYacTOK 3emiu Iuiomansio 100 M-,

-

78 x
2

[Ipennarator 4yeTwipe y4dacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kako# yuacTox
0100puT aupexTop pupmel «J{uzaitH+»», yIUTHIBas, YTO HEOOXOIUMO OyIeT MOCTaBUTH 3a00p
0 NepumMerTpy?

3.4 Muozocpannuku u mena epauieHus

Oobpa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (31emMeHml):
P61, 1P6 6, IP6 9, Z1P6 10, IP6 11, JIP6 12, JIPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

K 1.1, IIK 1.2.
Teopernyeckue BONpPOCHI:

1. [Tponomxure onpenenenne: «MHOTOrpaHHUK — 3TO. ...

2. [Iponomkure onpenenenue: «lIpuzma — 310...».

3. [Tponomxure onpenenenue: «IIpaMoyronapHslii NapauIeaenUnex — 3T0. .. ».

4. [Iponomxkure onpenenenue: «Kyd — 3T10...».

5. ITponomxure onpexnenenue: «lIlupamuna — 3t1o...».

6. ChopmynupyiiTe CBOICTBO O MPOTHBOJICIKAITUX TPAHIX MapauIeNIeUIe 1a.

7. Chopmynupyiite CBOHCTBO 0 JUAroHaISIX MapajuleenuIesaa.

8. ChopmynupyiiTe CBOINCTBO O TUATOHANIN U JIMHEHHBIX pazMepax MpsMOyTroIbHOTO
napajuleJenunena.

0. Kakas npusma Ha3bIBaeTCs NpAMOit?

10.  Kakas npu3Ma Ha3bIBaeTCs NPaBUIbHON?

11. Packpolite noHsTHe «paBWIbHAs MUPAMUIAY.

12.  Yro Takoe anodema npaBUIbHONW MHUpaMUIbI?

13. B uyeM oTnnuue NOJHOM NOBEPXHOCTH IMPU3MBI OT IIOJHOW IOBEPXHOCTH
nupamMubi?

14. ChopmynupyiiTe TeopeMy O BBIYHCICHUH OOKOBOW TTOBEPXHOCTH MPSIMOU
IIPU3MBL.

15. Cdopmynupyiite TeopemMy O BBIYHCICHHH OOKOBOW TMOBEPXHOCTH MPABWIBHON
MAPaMU/IBL.

16. HazoBuTe mnpenmersl M3 Bamield NpopecCHOHAIBHON MAESITETbHOCTH, KOTOpBIE
UMEIOT (POPMBI MHOTOTPAaHHHUKOB.

17. IIponomxure onpenenenue: «lunmuuap — 310...».

18.  IIpomomxure onpenenenue: «KoHyc —3T0...».

19.  Ilpomomxute onpeneneHue: «Y CeYeHHbIH KOHYC — 3TO...».

20. [Iponomxure onpenenenue: «lap —3t0...».

21. Urto siBNIsI€TCS BBICOTOM YCEUEHHOTO KOHYca?

22. Uto siBIIIETCSI OCEBBIM CEYEHUEM IIUIMHAPA, KOHYCa, YCEYEHHOT0 KOHYca, mapa?

23. [Tepeunciure eqUHULIBI K3MEPEHUS TUIONIA N, O0BeMa.
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24. YeMy paBHO OTHOILICHHME IUIOIIAAECH MOBEPXHOCTEH TMOAOOHBIX GUryp B

MpOCTpaHCTBE?
25.  Yemy paBHO OTHOIICHHE 00HEMOB MOJOOHBIX (GUTYP B MIPOCTpaHCTBE?
26. HazoBuTte npeamMeTs! u3 Bamiei npodecCHoHaIbHOMN ASITEIIBHOCTH, KOTOPHIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

KonrtposabsHas pa6ora
IlepBasi yacThb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuNbHLIL OmMEem U3 UYemovipex
nPeONoHCEHHDIX.

1. (1 6amn) B kakux enuHUIAX U3MEPsieTCs 00bEeM MHOTOIpaHHHUKA?
A) B Mmerpax; b) B kyOuueckux merpax; B) B kBampaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6ann) [1nomans MoNIHOM MOBEPXHOCTH IPU3MBI BEIUUCIIAETCS 110 (hopmyiie:

A) S =S060k + 2 Socu.; B) S60k =Poci™H; B) S = B60ok + S Socn; I') S60k =2Pocs*H.

3. (1 6amn) Yro siBisieTcs OCEBBIM CEYEHHEM KOHYyca?

A) paBHOOEIpEHHEBIN TpeyTronbHUK; b) paBHOOenpenHas Tpaneuus; B) npsmMoyronbHuk; I)
PSMOYTOJIbHAs TpalelHus.

4. (1 6amn) Kakas ¢urypa momydaercst MpH BpAIICHUH TPSMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT OJTHOI'O U3 CBOUX KAaTETOB?

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEE.
5. (2 6anna) PeOpo ocHOBaHMS MpaBUWIIBHON TPEYrojabHOW mHpaMuibl 3 M, arnogpema 6Mm.
HatiguTre miomaas 00KOBOW MOBEPXHOCTH MTHPAMHUJIBI.
6. (2 6ayna) JIBe cTOpoHBI MapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMBIIYIO0 CTOPOHY MapajienorpaMma.

D /f
A i

7. (2 6anna) IIpsIMOYTOJIBHUK CO CTOpPOHAMU 8 CM U 3 CM BpaIllaeTcs BOKPYT OoJiblein
cTopoHnbl. Haiimute 00beM, Tuiona M 60KOBOM U MOJHOM MOBEPXHOCTEH MOIYYeHHOTO Tena.
8. (2 Oamma) Haiigute 00BEM MHOTOrpaHHUKA, H300paKEHHOTO Ha pHUCYHKE (Bce

JIBYIpaHHbIE YTJIbI IPSMBIE).
3

3

i

Fad

9. (2 6anna) Knuenty HeoOXoauMo, 4TOOBl B KOMHATEe 00s3aTENbHO IMPHUCYTCTBOBAIU
00BbEeMHBIC DJIEMEHTHI JeKopa UuIuHapudecko ¢opmel. [loctpouTs u3 Oymaru Monenb
mwmHApa. PasMepbl Ui MOCTpOEHHsI BbIOpAaTh CaMOCTOSITENBHO, C Y4Y4€TOM TOTO, 4YTO
COOTHOIICHHUE PaJinyca K BBICOTE IOJDKHO OBITH 1:2.

10. (2 Gamma) PaccuumrtaTh KOJIMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKU HYXKHO
KYNHUTh JJIsI OKpaIllMBaHUS IUJIUHIPUYECKOro cBoga monasana. Pacxox kpacku 100 r Ha 1 M2,
Cuurartp n=3.
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3.5 Cmenennasn, nokazamenvnasn u nozapugmuveckan ynKyuu

Oopaszosamenvuvie pe3yibmamol, nooiexcauiue npoeepke (Inemenmaot):
P61, J1P6 2, IP6 3, Z1P6 4, [1P6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckue BONPOCHI:

1. CdopmynupyiiTe onpeaeieHne CTeIICHHON (QyHKITHH.

2. [lepeuncnure cBOMCTBA CTENEHHON QYHKIIUU

3. CdopmynupyiiTe onpeaeieHne moka3aTeTbHON (QyHKIIHH.

4. [lepeuncnure cBOMCTBa MOKa3aTeNbHOM (PyHKIIUN

5. Chopmynupyiite onpeneneHue JorapuGMuaecKoil GyHKIIHH.

6. [lepeuuncnure cBoiicTBa Morapu@mMuueckoi GyHKIUH.

7. [Tponomxure onpenenenue: «Jlorapudm —37o0...».

8. Yemy paBeH jorapudm rnpousBeaeHus?

9. Yemy paBeH jorapugm 4acTHOro?

10.  IlpuBenute mpuMepsl JorapuPpMUUECKO CHpaiu B MPUPOJE U B OKPYKAIOIIEM
MHpe.

11.  Ha 4yro HeoOxomauMo oOpaTUTh BHUMAHHE NpPU PEUICHHH HPPAIOHATHHOTO
ypaBHEHUS YETHOUN CTETICHH?

12.  Yemy paBeH KOpeHb YETHOHM CTENEeHH U3 oTpuuarensHoro yncna? [pusenure
HpUMep.

13. Yemy paBeH KOpeHb HEUETHOHN CTENEHU W3 oTpuuaTenbHoro yucna? Ilpuseaute
HpuMep.

14.  Ha uro crour oOpaTUTh BHHMMAaHHE MpPH PEIIEHUU JOTapU(PMUUECKUX U
UppaLMOHATIBHBIX, IPOOHO-pAllIOHATIbHBIX YPAaBHEHUH U HEPABEHCTB?

15. B gem 3akmrovaercs rpaduueckuii cnoco0 perieHns ypaBHeHUH.

KonrpojabHasi padora
IlepBasi yacThb
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npaguiIbHBIL OmMEemM U3 UYemblpex
npeo1oIHCceHHbIX.

1. (1 6amr) Mesxy KakuMH JBYMS HATYPaTbHBIMH 9HCIAMH HAXOXUTCS JHCi0 y/197?
A)19u20;b)2u3;B)18u 19;I") 3 u4.
2. (1 6ann) Ha pucynke uzobpaxén rpaduk ¢ynkuuu Buga f(x)=a*. Haiinute 3naueHue

f2).

fix)y=a"

e T

O 1. X
A)25.;B) 5; B) 32; I') Het BepHOTO OTBETA.
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3. (1 6amn) Kakas u3 ¢pyHKIMIA BO3pacTaioT Ha Bcel 00IacTH onpeaeaeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x* TI) f(x)=log: x.
2

4. (1 6amn) Ykaxute obaacTh onpeaeneans pynkuun f(x) = 1g ZXXJ::

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

Bropas yactb
Ilpu evinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEen.
48.1110: 448
5. (2 6amna) Haiinure 3HaUeHHUE BBIpAXKEHUS ) ’
6. (2 6anna) CKONIBKO LEbIX PEIIEHHH NMeeT HepaBeHCTBo 1 <7X1<49?

7. (2 6anna) HaiinuTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 Gamma)) PaccrosiHue oT HaOMrOAATENs, HAXOMSIMIETOCs Ha HEOOJbIION BbIicOTE h
KHJIOMETPOB HaJ 3eMJIEH, 10 HAOII0JaeMOW UM JIMHUUA TOPH30HTA BBIYUCISCTCS MO (opmyie

= V2Rh N
! , tne R=6400 kM — pamnyc 3emnu. C Kakoil BBICOTBI TOPU30HT BHJCH Ha
pacctostHuu 48 kustomeTpoB? OTBET BbIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xome pacmaga paJdOaKTUBHOTO HM30TOMAa €ro Macca YMEHBIIAETCS IO

m(t) =mg- 27T,
3aKOHY r7ie mo— HadallbHas Macca U30Toma, { — BpeMs, MPOLIECIIIEEe OT
Ha4yaJpbHOr0 MOMEHTa, 1T — mepuoj mnoiiypacnajga. B HayanbHbI MOMEHT BPEMEHHM Macca
n3zorona 184 mr. Ilepuon ero nonypacnana cocrasiser 7 MmuH. Haiiaure, yepe3 CKOJIBKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.
10. (2 6amna) HaliauTe 3HayeHue BoipaxkeHus logg 108 + logg 2

3.6 Dnemenmot meopuu eepoﬂmuocmeﬁ U Mamemamuydeckoi CmamucmuKu

OoépaszoseamenvHolie pe3yrbmamel, noodiaexcaujue npoeepke (Inemenmst):
J1P6 7, J1P6 8, JIPG 14.
OK 01, OK 03, OK 04, OK 05.

[IK 1.4.
Teopernyeckne BONPOCHI:

1. [Iponomxure onpenenenue: «CaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.

2. [TpuBeauTe mpuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenuTe mpuMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxute onpenenenue: «BeposSsTHOCTb CIy4afHOTO COOBITUS — ITO...».

5. ChopmynupyiiTe TpaBUIO HAXOXKICHUS CIIOKESHHS BEPOSITHOCTEH.

6. Chopmynupyiite NpaBUIO YMHOXKEHHUS BEPOSTHOCTEH.

7. Kax naiitu cpennee apudmeTnieckoe YuciaoBoro psja?

8. Kak HaliTu MeauaHy 4nciaoBoro psaa’?

9. Kaxk BpruncisieTcst pazmax 4McioBOro psaa’?

10.  Jlns dgero Hy>XHBI TuarpaMmsl, rpaduku? [lepedncnute BUIBI TUarpamMmu.

11. [IpuBenure mnpuMepsbl NPOSBICHHUS 3aKOHA OOJBIIMX YHCET B MPHUPOIHBIX
SIBJICHUSIX.

12. [TpuBenuTe MpuUMEPHI IPOSBICHUS 3aKOHA OOJBIINUX YHCEN B 00IIECTBEHHBIX
SIBJICHUSIX.

13.  Yro m3ywaer cratuctuka?

14.  Ilpomomxure onpeaenenue: «CoyeTaHue — 3T0...».

15. [Iponomkute onpenenenue: «Pa3menienue — 3T1o. .. ».

16.  Ilpomomxure onpexnenenue: «llepecraHoBKU — 3TO...».
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KonrtposabsHas pa6ora
IlepBasi yacThb

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLIL OmMEem U3 UYemovipex
nPeooHCeHHbIX

1. (1 6amm) Kakux coObITHI HE OBIBAET B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinbie; b) Hecny4daitabie; B) noctoBepHsie; ') HEBO3MOXKHBIC.

2. (1 6amn) CobpiTHE, KOTOPOE MPU BHITOJIHEHUH OMPEICTIEHHON COBOKYITHOCTH YCIOBUM,
00s3aTeNbHO MMPOU3OUIET - ITO:

A) cnyuaitnoe; b) Hecnyuaitnoe; B) nocroBepnoe; ') HeBo3MOXKHOE.

3. (1 Oamr) BeposTHOCTb CIy4aHOTO COOBITHSI €CTh HEOTPHIATEIbHOE YHCIIO,
3aKJIFOYCHHOE MEXK]Ty YHCIIaMH:

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

4. (1 6amn) I'pynnupoBka — 3T0. ..

A) ymopsgoueHue eIUWHHUIl COBOKYIMHOCTH IO TMpH3HAKy; b) pa3OueHue enuHUIl
COBOKYITHOCTH Ha TPYIIIBI MO MpU3HaKy; B) o0oOmenne enunnyHbix (akros; ') o0oOmenne
eAMHUYHBIX IPU3HAKOB.

Bropas yactb

Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u nOJIYUEHHbLIL OMEEm.

5. (2 6amra) B oduce am3aitHEpCKOro areHTCTBA HAXOMITCS 8 IOCETHTENCH KEHCKOTO
nona u 2 myxckoro. OnpeaenuTs BEpOATHOCTh TOTO, YTO MEPBBIM K KOHCYIBTAHTY OOpaTUTCS
MY>KUMHA.

6. (2 6aima) Ha xondepennuo npuexanu 2 yueHblx u3 ['epmanuu, 3 u3 CepOuu u 7 u3
[IBetimapuu. Kaxaplii u3 HUX AeiaeT Ha KOH(MEpeHIMHU OoauH aokiaa. Ilopsgok okiramoB
ompezensercs xkepeObéBkoil. HaliiuTe BEpOSATHOCTH TOrO, YTO TMSATHIM OKAXETCA JOKIIAJ
yueHoro u3 Cepouu.

7. (2 6anna) Mara, Tumyp, Jlnana, Kocts u AHTOH Opocuin kpeOuit — KOMY JOCTaHeTCs
MPOEKT 0 oopMIIEHHIO CBafeOHOro 3ana. HaliuTe BeposTHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZeT BBIMOIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHbIX U TpHU cUHUX (uiomacTepa. diaomacTepsl BHITACKUBAIOT
no ouepeAu B ciaydyaHoOM mnopsake. KakoBa BEpOATHOCTh TOTO, YTO NEPBBIM pa3 CUHUU
(domacTep MOSBUTCS TPETHUM 10 CUETY?

9. (2 6anmna) dan psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure Moy psina
U cpenHee apupMeTuIecKoe psja.

10. (2 6amna) [Ipu ananu3e EHOBBIX MPEANOYTCHU KIMEHTOB JAU3AHEPCKOTO areHTCTBa
MOJIYYeHBI JaHHBIC, TPEACTaBICHHbIE B TaOnHIE: J0AS KIUEHTOB, MPUOOPETAIOIINX
JIA3alHEPCKUE YCIYTH OJMHAKOBOIO HA3HAYEHUs, HO Pa3jIMyHOM LieHbl. Halitn Mony ciydaiiHOM
BEITMYUHBI. X — IIEHBI PO/IABAEMBIX YCIIYT.

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

@MoH/1 OLIEHOYHBIX CPEICTB JJsl py0e:KHOro KoHTpoJs (o uroram 3.1 — 3.3)

Ob6paszoeamenvhble pe3yibmamol, nodaexcaujue npoeepke (Inemennol):
JIPG 1, JIPG 3, JIPG 4, IP6 5, JIP6 6, JIP6 9, JIP6 11, JIPG 12, JIP6 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
IIK 1.2, IIK 1.4.

IlepBas yacrTb
Ilpu pewenuu 3adanun 1-4 3anumwume npaeunvHbLll omeem U3 Uemovlpex
NPEONoHCEHHDIX.
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1. Jlaner Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeianHa oTpeska AB —
Touka M?
A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) IIpsmeie AB u CJ] mapannensabie. Kakoe pacnonokenre uMeroT npsimbie AC
u BJ1?

A) napamnensHsle; b) neprnenaukynspusle; B) ckpemuBatores; [') nepecexkatorcs.

3. (1 6amn) Kakue u3 pyHKUMN ABIAIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke uzobpaxeH rpadux npousBogHoi pynkuuu y=f(x). [Ipu xakom
3Ha4YCHHUH X QYHKIUS MPUHUMAET CBOE HanOoJIbIlIee 3HaUCHNUE Ha OTpe3ke [-4; -2] ?

>

aN
NG y=S1)

=Y

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

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewteHus u nOYYEHHbLI OMEEn.

5. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl NapajieiibHbIe
npsiMble, TIEpeceKarolne HEKOTOPYIO IIOCKOCTh B Toukax Aj, By u Mi. Haiinute anmuny otpeska
MM, ecau otpe3ok AB He nepecekaet miaockocThb u eciii AA1=6 cm, BB1=4 cm.

6. (2 6anna) Hansl Touku A(6,7,8) , B(8,2,6). Haliqute nnuny Bektopa AB.

T

7. (2 6amna) Haiiaure g (OC * 2 ) " ecm g0 =0,5.

8. (2 6amna) MaTepuanbHas TOYKa JBUKETCS MPAMONHMHEHHO Mo 3akoHy X(t)=t>-13t+23
(roe x — paccTosiHME OT TOYKH OTCUETa B METpPax,  — BPEMs B CEKYHJaX, U3BMEPEHHOE ¢ Havasa
IBUXKEeHHs ). B kakoif MOMEHT BpeMeHH (B CeKyHaxX) ee CKOpOCTh Oblia paBHa 3 m/c?

9. (2 6anna) Jana pynxmus f(x)=3x>+1. Uemy pasna F(1)?

10. (2 Oamna) Pemmte ypaBHeHue cosx=1. B oTBeT 3amumuTe HAMMEHBIIUN
HEOTPHULATENbHBIN KOPEHb.

3. KOHTpOﬂbHO-OHeHO‘-IHI)Ie MaTepuaJibl 1JI HpOMe)KyTO‘IHOﬁ aTreCTalumn

Ha BeImoMHEHWE THCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHUYecKHX yaca (240 MuHYT).

DK3aMeHaImoHHas padoTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM 1 TOTIOJTHUTEIILHOM.

OO0s3aTenbHasl YacTh COACPXKUT 3alaHUs MHHHMAIBHOTO 00s3aTENbHOTO  YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BBIMOMHEHUH 3a/laHUN 00s3aTeBbHON YacTh TpeOyeTcss MPeACTaBUTh X0 PEIICHUs U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIBLHOE BBITIOJHEHHE JIO0OTO 3aJaHus W3 00s3aTeIbHON
yacTu oOydaroluiicss moiay4daere oauH Oayt. [Ipu BBIONHEHWM 3aJaHUsA U3 JOTMOJHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PEIICHHS U JaTh OTBET. [IpaBUiIbHOE BBITIOJHEHWE
3aJaHUi JOMOJIHUTEIbHON YacTH oOlleHuBaeTcd 3 OamnaMu miand 1-2 OamiaMHM 3a 4aCTHYHOE
perieHue.

bainel, monyyeHHbIe 32 BCE BBHIITOJIHEHHBIE 3a/1aHHsI, CYMMUPYIOTCSL.

IlIkana nepesooa 6a1106 6 ommemKku no NAMUOANTLHOU cCUCHeEMe
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Ommemka Yucno o6annos,
Heo0Xo0umoe 011 NOJIy4eHUss OMmMemKu

«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmL)
«5» (omauuno) bonee 14

(He MeHee 08yx 3a0anuil U3 OONOJHUMENbHOU YaCcmi)

Oopa3zosamenvuvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
J1pP6 1, 1P6 2, [1P6 3, IP6 4, /1P6 5, AP6 6, PG 7, AP6 8, IPG 9, /1P6 10, /1P6 11, /IP6

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

IK3amenauuoHHble 3a0aHUA NO MAMEMAMUKE
O0s13aTeIbHAA YACTh

IIpu BeImo1HeHuM 3aaHuii 1-12 3anumumTe X0/ pelIeHUs U MOJy4eHHbIH OTBeT.

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

2. (I 6ann) Ha  pucyske
JKUPHBIMH TOYKAMU T[IOKa3aHO CYTOYHOE
KOJIMYECTBO  OCAIKOB, BBIIAIaBIINX B
Omucre ¢ 7 no 18 nexabps 2001 roma. Ilo
TOPU3OHTANIM YKA3bIBAIOTCS YKCIIAa MECSIa,
10 BEPTUKAIM — KOJUYECTBO OCAJKOB,
BBITIABIIMX B COOTBETCTBYIOIIMHA JI€Hb, B
MUJITUMETpax. [l HarIsiIHOCTH >KUPHbBIE
TOYKM HA PHUCYHKE COCAWHCHBI JIMHUCH.
Omnpenenure Mo pUCYHKY, CKOJIBKO JHEH BbINIaAano 0ojiee 2 MULTUMETPOB 0CATKOB?
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3. (1 6ann) CTOMMOCTb yCIyT YaCTHOTO au3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCITyTH TM3aifHepa J10 MOI0POKaHMsl, €Clii Tocie KiaueHT 3amatui 55000py0?
4. (1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ pb10oi, 5 ¢ BapeHbeM u 4 ¢ BuntHen. KOs

Hayrazn BBI6I/IpaeT OJIUH ITNPOIKOK. Haiigute BEPOATHOCTH TOT'O, UTO OH OKAXKETCA C BUIIIHEH.

S. (1 6ann) Halinurte 3HaueHune BolpaxkeHus logo2 + logz 32
6. (I 6ann) Halinure KOpeHb ypaBHEHUS 7-bx=7.
7. (I 6ann) Pemmte HepaBeHcTBO 2> > 64. B OTBeT 3amMIIMTe HaMMEHbIIEe
MOJIOKHUTEIBLHOE YUCIIO.
x+2 _1_
8. (1 6ann) Halinure KOpeHb ypaBHEHUS Sl T4
9. (1 6ann) Haiinute npon3BoAHYyI0 PYHKIMHU B Touke X=0: y = %x“ -6x> +7x—1
10. (1 6ann) Kactpromns, odpopmiieHHas 0 UHAWBUIYaIbHOMY 3aKa3zy, UMeeT (opmy

nuwiMHapa. Beicota kactpronu 35 oM, nuamerp ocHoBaHus 20 cMm. PaccuurtailTe BMECTUMOCTH
JTAHHOM TOCY/Ibl, JIEJICHHYIO Ha TT.

11. (1 6ann) Haitagute muiomanb GUTypsl, H300paKeHHONW HAa PUCYHKE
| | L
\
A \
T
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12. (1 6ann) Teno nmxercs mo 3akoHy S(t)=3t>+5t (M) HaiiTu ckopocTh Tena yepes

lc mocne Hayana ABUKECHUSL.
JonoJHuTEeIbHAS YACTh

Ilpu évinonnenuu 3ad0anuii 13-16 3anumume x00 peuwienusn u noJay4eHHblil omeem

13. (3 6anna) Beraucnure mwiomaab y9acTka cToja, OTBEACHHOTO IS MPe3eHTAIluu padoT
nu3aiinepa Bacunus, mepuMeTp KOTOPOTrO OFPaHHYUBAIOT IMHUU y=X>-2X-2 1

y=-x’+2. Bemmonuure ueprex. OTBeT faiiTe B KBaJpaTHBIX METPax.

14. (3 6anna) Pemmre ypaBHeHme sin’x - 2sinx=0. B oTBeT 3amuimmuTe KOJIMYECTBO
pelIeHnu, MpUHAIISKAIINX MPOMEKYTKY [0; 47T.]

15. (3 6anna) Haiimute o0BeM MHOTOIpaHHHMKA, H300paKEHHOTO Ha PUCYHKE (Bce
ZIBYTPAHHbIC YTJIbl npsiMbIe).

[

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBII JU3aifHEP BBIMOJIHAET HA 5 4acoB OwICTpee,
yeM BTOpoi. CKOJIBKO OTKPBITOK 32 Yac M3TOTaBJIMBAET MEPBBIN AMU3aiiHep, eCu U3BECTHO, UYTO
OH 32 YacC MOXET IMPUTOTOBUTH HA 5 OTKPBITOK OOJIBIIIE BTOPOTO?
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