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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHKA

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

YyeOHas JHUCUUTUINHA «Maremaruka» SIBIIAETCS 00s13aTeNTLHOM YacThIO
0011e00pa30BaTeIHLHOrO IMKJIAa OCHOBHOM PO(ecCHOHATBHONM 00pa3oBaTeIbHON MPOrPaMMBI 110
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOMCTB U CUCTEM

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero obpazoBanus ¢ yderom DPI'OC CIIO mo cnermmansHoctu 11.02.17 Paspabotka
AIIEKTPOHHBIX YCTPONCTB U CUCTEM.

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue komnemenuyuu
KomMnemenyuu
OK-01 Breibupate cmocoObl pemieHus 3anad  NpoecCHOHAIBHON AeSTeTbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;

1.2. llesn U nIaHMpyeMble pe3yabTaThl OCBOECHMS U CHUIIIHHBI:

Cogepxanue  mporpaMMbl  00mieoOpa3oBaTenbHOM — AUCHMILTUHBL  «MaTemaThka
HaIpaBJICHO Ha JOCTH)KEHUE PE3yIbTAaTOB €€ U3yUYeHUs B COOTBETCTBUU ¢ TpeboBanusamu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3 Ilnmanupyemblie pe3yJbTaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI AUCHUILUINHBI B
cootBercTBUHN ¢ PI'OC COO
OO0mme pe3yabTarbl

- TOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYyI0Ir00He;

- TOTOBHOCTh K AaKTMBHOW JEATEIbHOCTU TEXHOJOTHYECKOW M COLMAJIBbHOM HampaBiIE€HHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIbHO  BBIMOJIHATH — TaKylo
JeSITEIIbHOCTD;

- HHTEpEC K pa3InyHbIM chepaM npodecCHOHATLHON 1eATeIbHOCTH

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENbHO (HOPMYNHUPOBATh U aKTyalIM3HpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS NJISl CPAaBHEHUS, KJacCU(PUKALUU H
00001eHMS;

- OTIPEIENATh LEH JIeATEILHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKECHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECYHA B paCCMaTPHUBACMBIX ABJIICHHUAX,

- BHOCHTH KOPPEKTHUBHI B JEATEIHHOCTb, OIEHUBATh COOTBETCTBHUE pE3YNHTATOB IETSM,
OLICHUBATb PUCKHN HOCHG}ICTBI/Iﬁ JCATCIIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJAJeTh HABBIKAMHU Y4e€OHO-HCCIIENOBATENbCKOW M TMPOCKTHOW EATENbHOCTH, HABBIKAMH
paspernieHus: mpooiem;

- BBISIBIISITH IPUYUHHO-CIIE/ICTBEHHBIC CBSA3H M aKTYaIM3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y €€
pEeIICHUA, HAXOAUTb apryMCHTHI IJId JO0Ka3aTCJIbCTBA CBOUX YTBep)K)IeHHfI, 3a1aBaTh mapaMeTpPbl
U KPUTEPUU PEIICHHUS,
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- QHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PELICHUs 3aa4y PE3YJIbTAThl, KPUTUYECKU OLIEHUBATH UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh IIEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO M IPAKTUUECKYIO 00IaCTH KU3HEAEATENbHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

- BBIIBUI'aTb HOBBIC UJICH, IIPEJIaraTb OPUTUHAIBHBIC IIOAXOAbI U PELICHUS;

U CIIOCOOHOCTH UX MCHOJIH30BAHMUS B TIO3HABATEIFHON M COLIMATIBHOM MPaKTHKE

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

-c(pOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JUAJOre KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHMTATEIbCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

OBjajieHne YHHBEPCATBLHBIMH Y4eOHBIMH MO3HABATEILHBIMH /ICHCTBHSIMH:

B) pabota ¢ napopmarmei:

- BIIQJICTh HABBIKAMH HOJyYCeHUsI HH(POPMAIIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIICCTBIISATh MMOMCK, aHAIN3, CUCTEMATH3ALMUI0 M UHTEPIPETAMI0 UHOOPMALMU Pa3InIHBIX
BUJIOB ¥ ()OpPM TIpECTaBICHUS,

- CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (pOpMATax C y4EeTOM Ha3HAYCHHS WHPOPMALUU H LEIEBOM
ay/IMTOPHH, BEIOMpAst ONTUMAIbHYIO (OPMY MPECTABICHUS U BU3YaIHU3allHu;

- OOCHUBATH AOOCTOBCPHOCTH, JCTUTHUMHOCTDH I/IH(l)OpMaIII/II/I, €€ COOTBCTCTBHUC IIPABOBbBIM U
MOPaJIBHO-3THYECKUM HOpMaM;

- HUCIOJIB30BATh CpPCACTBA I/IH(l)OpMaHI/IOHHI)IX N KOMMYHUKallMOHHBIX TEXHOJIOTHI B pPeICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTraHM3alMOHHBIX 3a/lad C COONIOAEHUEM TpeOOBaHMIA
HPrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTHUEHBI, PECYpCOCOEPEKEHHs], TPABOBBIX U ATHUECKUX
HOPM, HOpM HH(pOPMAIIMOHHOI 0€30MacHOCTH;

- BJIaJIETh HaBbIKAMU PAaclO3HABAHUS U 3alIUTHI HH(POpMaIuU, HHPOPMAITMOHHON O€30MMacHOCTH
JUYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- chopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHMBATh CHUTYallUIO U MPHUHUMATh OCO3HAHHBIE PENICHUS, OPUEHTHUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHWE K CBOUM POAUTENSIM U (WJIM) APYTHM 4WICHAM CEMbH, CO3JIaHHUIO
CEMbM Ha OCHOBE OCO3HAHHOI'O INPUHATUSA LEHHOCTEW CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu HapoaoB Poccuu;

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMHU ACHCTBUAMM:

a) CaMOOpTraHU3alMsL:

- CaMOCTOSITEIbHO OCYIIECTBIISITh IO3HABATENIbHYIO JI€ATEIbHOCTb, BBISBISTH IMPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

- CaMOCTOSITEJIbHO COCTAaBJATH IUIAH PELICHUS MPOOJIEeMbl C YYETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;
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- 1aBaTh OLICHKY HOBBIM CUTYalIUsIM;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW JPYAUIMH B Pa3HBIX 00JACTAX
3HAHWH, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD;

0) CaMOKOHTPOJIb!

HCITOJIH30BaTh MPUEMBI pe(ISKCHH JIJIs1 OIICHKH CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) DMOIIMOHAJIbHBIA WHTEJUICKT, MPE/IoIaralomuid copMupoBaHHOCTD:

BHYTPEHHEN MOTHBALIUM, BKIIOUYAIOIIEH CTPEMIICHUE K TIOCTHXKEHUIO 1IEJIU U YCIIEXY, ONITUMU3M,
WHUIMATUBHOCTh, YMEHHUE JICUCTBOBATh, HCXO/I U3 CBOMX BO3MOXHOCTEH;

- OMIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
VUUTBHIBATh €ro0 IMpPH OCYIIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

- COLHMAaJbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOLICHHUS C JIPYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3penraTh KOHMINKTHI

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4E€OHO-UCCIIE0BATEIHCKOM, TIPOSKTHON U COITUATIbHOM JIEATETbHOCTH;

OBi1aeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH JAeHCTBUAMM:

0) coBMeCTHasl e TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U HHAUBUAYAIbHON pabOTHI;

- IIPUHUMATh LIE€JIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh NEHCTBUS
II0 €€ JOCTHKEHHIO: COCTABJIATH IUIAaH JACUCTBUM, pacHpeneisaTh pOJIM C Y4ETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEATBHOTO, BUPTYAIBHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYULIECTBJIATH IO3UTHUBHOE CTPATETMYECKOE MOBEJICHNUE B PA3IUYHBIX CUTYyalUsAX, IPOSBITH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OgiajeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIOAEH NIPU aHAJIU3€ PE3yIbTaTOB JEATEIBHOCTH;
- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEeH Ha OIIMOKH;

- pa3BUBaTh COCOOHOCTh TOHUMATh MUP C MO3UIMU APYrOro 4eJoBeKa

B o01acTH 3cTeTHYECKOI0 BOCIIUTAHUS

- OCTCTHYECCKOC OTHOIICHHME K MHPY, BKIIO4Yasd ICTCTUKY 6BITa, HAayYHOTO W TCXHHUYCCKOI'O
TBOpPYECTBA, CIIOpTa, Tpyda U O6IJ_I€CTBCHHBIX OTHOI.LICHHfI;

- CIIOCOOHOCTH BOCIIPUHHUMATBE Pa3JIMYHBIC BUABI UCKYCCTBA, TPAAUIIUU U TBOPUYCCTBO CBOCTO U
APYrux HapoJd0B, OyliaTb SMOIIMOHAJIBHOC BOSI[CﬁCTBHC HUCKYCCTBA,;

- y6e)K)IeHHOCTI) B 3HAYUMOCTH A JIMYHOCTH H 06IJ_ICCTBa OTCYECCTBCHHOTO M MHPOBOI'O
HCKYCCTBA, 9STHUYCCKUX KYIIBTYPHBIX Tpannunﬁ H HapOJHOT'O TBOPUCCTBA,

- TOTOBHOCTH K CaAMOBLIPAXKCHHUIO B PAa3HbIX BUAAX HUCKYCCTBA, CTPEMIICHHUEC IIPOABIIATh KAa4€CTBa
TBOp‘IGCKOfI JIMYHOCTH,

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMHU 1€HCTBUSIMHU:
a) oOrieHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCeX cepax KU3HU;
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- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOLIEHMSI, TOHUMATh 3HAUEHHE COLMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

- pa3BEpPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHUEM A3BIKOBBIX CPENICTB

- OCO3HAHHE 00YJAIOIIUMUCS POCCUHCKOM IPaskIaHCKON HICHTUYHOCTH;

- LEJICHAIIPaBJICHHOE pPa3BUTHE BHYTPEHHEW IO3ULMM JIMYHOCTH HAa OCHOBE JYXOBHO-
HPaBCTBEHHBIX LICHHOCTEW HaponoB Poccuiickoin denepanyv, HCTOPUYECKUX U HALMOHAJIBHO-
KYJbTYPHBIX  TpagulMi, (OPMHUPOBAHHE CHCTEMbl 3HAYMMbIX I[€EHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHMSI, IPABOCO3HAHHUS, YIKOJIOTHYECKON KYIbTYPBI,
CHOCOOHOCTH CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE IIIaHBI;

B yacTH rpaskiaHCcKOro BOCIIMTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U 0O0s3aHHOCTEH, YBa)KEHUE 3aKOHA W
IIPABOIIOPAIKA;

- TpPUHATUHE TPAJULUOHHBIX HAIMOHAIbHBIX, OOILIEYETOBEUYECKMX T'yMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJCOJIOTHM OSKCTPEMH3Ma, HAIMOHAIM3Ma, KceHo(poouu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO J€ATEIbHOCTh B HHTEpecax TIpakJaHCKOTro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUM B 0011e00pa30BaTENbHON OpraHu3alyuu U JEeTCKO-IOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHICTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIUSIMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTh POCCHUMCKON Tpa)KAAHCKOM HMICHTUYHOCTH, MATPUOTU3MA, YBKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAoCTH 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
- IICHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HMCTOPUYECKOMY U TNPUPOIHOMY
HacJIEAUIO, MaMATHUKAM, TpaaulMsM HapoaoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

- ujelHas yOoex/IeHHOCTh, TOTOBHOCTb K CIIY)KEHHUIO M 3auure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

OCBOCHHbIE OOYYaIOIIMMHUCS MEXIPEIMETHbIE TIOHATHS U YHUBEpCAlbHbIE yuyeOHble AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpakTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIECHUIO Y4eOHOW NEeSTENbHOCTH, OpraHU3aluu
y4eOHOT0 COTPYJHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH M CBEPCTHUKAMH, K y4acTUIO B
MOCTPOCHUU MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAaMH Y4eOHO-HCCIIe10BaTeIbCKON, MPOEKTHOM U COIMAIbHOMN €ATEIbHOCTH

- He IPUHUMATh ACHCTBUS, IPUHOCAIINE Bpe OKpYXKarouleil cpene;

- YMETh NMPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBHUS MPEANPUHIMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOIMUECKON HANPaBICHHOCTH;

- pa3pabaTbIBaTh IUIAH PELICHHs] MPOOJIEMBbI C YYETOM aHaJM3a MMEIOIIMXCS MaTepHaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATH LIE€JICHANpPABICHHbI IIOUCK IEpeHoca CPeACTB M CIocoOOB JAECUCTBUS B
npodeccHoHaNbHYIO Cpeay;

- YMETbh NIEPEHOCUTH 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITETbHOCTH;
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- Ipe/ularaTb HOBBIE MPOEKThI, OLUEHUBATh HJEU C IO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- J1aBaTb OLIEHKY HOBBIM CHUTYalUsM, BHOCHTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIENISM.

JucnumiimHapHble (IpeAMeTHbIe) pe3yJIbTaTbl 00yUeHHs
-BJIaJIETh METOJaMM JI0Ka3aTesIbCTB, AITOPUTMaMHU peleHHs 3ajad; yMEHHe (OpMyJIHpOBaTh
OIpe/IeNIEHUs, aKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH J1OKA3aTEIbHbIE PACCYXK/IECHUS B
XOJIe peleHMs 3a/1a4;
- YMETh ONEpUPOBATh MOHATUSMH: CTENEHb YHWCIA, JorapupM 4YHUCIA; YMEHHE BBIOIHATH
BBIUUCIICHHE 3HAYEHMH W mpeoOpa3oBaHUs BBIPAKEHUM €O CTENeHsAMM U Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHAIIBHBIX BRIPAKCHUH;
- yYMeTb OIIEpUPOBaTh IOHATUSAMHU: pPALMOHAJbHBIE, HPPALUOHAIbHbIE, I10KA3aTENIbHBIE,
CTETIEHHBIE, JToTapu(MUIECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;
- yMeThb OIEepUpOBaTh MOHATUAMHU: (YHKLUSA, HENnpepbiBHAs (QYyHKLUSA, I[POU3BOJHAS,
nepBooOpasHasi, ONpEACTCHHBI HWHTETpal, yYMETh HAaXOMUTh MPOM3BOIHBIC 3JIEMEHTAPHBIX
(GyHKLUH, UCHOJB3Ys CIPAaBOYHbIE MaTe€pHasbl; UCCIEI0BaTh B NPOCTEHIINX CIydasx (yHKUIUU
Ha MOHOTOHHOCTb, HAXOJWUTh HAWMOONbIIMNE M HAMMEHBIIME 3HAYEHUS (YHKIHA, CTPOHUTH
rpauKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro aHajiu3a; HNPUMEHSTh
IIPOM3BOJHYIO IIPU PELIEHUU 3a/1ad Ha JIBUKEHUE; pelllaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3ajaun
Ha HauOOoJbIIME U HAaUMEHbIIINE 3HAUCHMsI, HAa HaX0XKJICHHE ITyTH, CKOPOCTU U YCKOPEHMS;
- yYMeThb ONEpUPOBATh TOHATHIMH: palUoHAIbHAS (QYHKIMS, TOKa3aTenbHas (QYHKIUS,
cTeneHHas (yHKUMs, jJorapupmudeckas (QyHKIUSA, TPUTOHOMETpUYeCKue (PyHKIUU, 0OpaTHbIE
GyHKIIMM; YMEHHE CTpPOUTh TpaduKU H3YHYEHHBIX (YHKIUH, HCIONIB30BAaTh TIpaduKU MpH
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, MPH PEeIIeHUH 3ajad U3 APYruX y4eOHBIX NMPEIMETOB U
3a/1a4 U3 peajbHON KU3HH; BBIpaXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMY;
- YMETh pelaTh TeKCTOBBIE 33/1a4M pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLIEHTHI, 10JIM U YacCTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYI, HAJOIH, 3aJayd M3 00JacTH yIpaBieHUs
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CUCTEMBl [0 YCIOBHIO 3a/ayd, MCCIEAOBaTh IOJYyYEHHOE pEIIeHHe U  OILIEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;
- yYMEeThb ONEpUpOBaTh MOHATUSAMU: cpelHee apupMeTHUecKoe, MeAuaHa, HauOoJbllee U
HalMEHbIIIee 3HAueHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMETh U3BJIEKaTh, WHTEPIPETUPOBAaTh HH(OpPMALINIO, NPEACTABICHHYI0 B Tabmuuax, Ha
nuarpamMmax, rpaukax, OTpaXalollyl0 CBOWCTBA pealbHbIX IPOLECCOB U  SBICHMIA;
NPEJCTaBISATh UHPOPMALMIO C MOMOIIBI0 TAONUIl U AMArpaMM; HUCCIENI0BaTh CTATHUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMuecKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
- yMETb OINEpPUpPOBaTh TMOHATUSMU: CIy4allHBIA OMNBIT U ciy4yailHoe COOBITHE, BEPOSITHOCTD
CIIy4yalfHOrO COOBITHSI; YMEHHE BBIYHUCIATH BEPOSITHOCTh C MCIOJB30BAaHMEM TpaduUyecKux
METOJIOB; MPHUMEHSTh (OPMYIBbl CIOXKEHHUS M YMHOXXEHUS BEpOSTHOCTEH, KOMOMHATOPHbIE
dakTel ¥ (GopMynBl TpU pEIICHUH 3a/a4; OIICHHWBAaTh BEPOATHOCTH pEabHBIX COOBITUH;
3HAKOMCTBO CO CJIy4YallHBIMM BEJITMYMHAMU; YMEHHUE NMPUBOJIUTH MPUMEPHI MPOSBIECHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUAX;
- YMETh ONEpUPOBATH MOHATHSAMH: TOYKa, MpsMasi, IJIOCKOCTb, MPOCTPAHCTBO, JABYI'PAaHHBIM
yroJl, CKpPELIUBAIOLIUECS MpsMblE, MApPAJIEIBHOCTh W IMEPHNEHAUKYISPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yroial MexAy MNpSMBIMHM, Yrojdl MEXAY MpSMOM U IJIOCKOCTBIO, YIOJd MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSHUE MEXIY NMPSMBIMH, PACCTOSTHUE
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MEX]y IUIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh [IPU PELICHUHU 3ajjad U3yYeHHbIE (DAKThI U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

- YMeTb OIEpUpOBaTh MOHATUSMH: MHOTIOI'PDAaHHHMK, CEYEHHE MHOIOIpaHHHMKa, KYO,
napajieNienune 1, pu3Ma, nupaMuia, Gurypa v moBepxXHOCTb BpallleH!s, HWINHAP, KOHYC, Iap,
chepa, ceueHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LUWIMHIApPA, KOHYca,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljielIenuIea, MUpaMubl, IPU3MBbl, HUIUHAPA, KOHYCa, IIapa; yMEHHE
n300pakaTb MHOTOTPAHHUKM U IIOBEPXHOCTU BPAIICHUS, UX CEUYEHHUS OT PYKH, C MOMOILbIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pPaclO3HABaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [IPaBUJIbHBIE MHOTOIPaHHUKY;

- yYMeTb ONEpUpOBaTh MOHATUSAMHU: JBM)KEHHE B IPOCTPAHCTBE, I0A00HBIE (UIYpBI B
IPOCTPAHCTBE; HCIIOJF30BaTh OTHOIICHHWE IUIOMIA/ICH IMOBEPXHOCTEH M OOBEMOB IOJIOOHBIX
(buryp npu pemeHuu 3aay;

- YMETh BBIUUCIATH I'€OMETPUYECKUE BEIMUYMHBI (JUIMHA, YTOJI, IJIOLAaAb, O00bEM, IJIOLIA/b
HOBEPXHOCTH), UCTOJIb3Ys U3y4EHHbIE (POPMYJIBI U METO/BI;

- YMETh OINEpPUPOBATH MOHITUSIMH: MPSIMOYIOJbHAs CUCTEMA KOOPJIMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOpPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHHUE, YTOJI MEXIYy BEKTOpaMH, CyMMma
BEKTOPOB, IIPOM3BE/IECHUE BEKTOpPA HA YHUCIIO; HAXOAWUTh C IMOMOLIbI0 H3Y4YEHHBIX (OpPMYI
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;

- YMeTb BbIOMpaTh NOAXOJALIMM HM3yYEHHBIM METOJ JUIsl PELICHUS 3aJauyd, paclo3HaBaTb
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENIU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUNCKONW U MUPOBOM
MaTEeMaTUYECKON HAYKH.

- YMETh ONEpUPOBATH IMOHATHSAMH: OIpeAesieHHe, aKCMOMa, TeopeMma, CIIEJCTBHE, CBOWCTBO,
NPU3HAK, JOKa3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (GOPMYIMPOBATH 0OpAaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, UCIIOIb30BaTh METO]
MaTEMaTUYECKON MHIYKIUU; MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHMs INPU PEIICHHUU 3ajad,
OLICHUBATh JIOTUYECKYIO MPaBUIILHOCTh PACCYKICHUI;

- YMETb ONIEpPUPOBATh MOHATUSMHU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEPALMU HaJ MHOKECTBAMU;
YMEHHME HCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapaT /Jis ONMCAaHUS peallbHbIX
IPOILIECCOB U SIBJICHUH MPH pEIIEHUH 33]a4, B TOM YHUCIIE U3 IPYTUX YUeOHBIX IPEIMETOB;

- YMEThb OIlEpUpOBaTh MOHATUAMHU: Ipad, cCBA3HBINA rpad, AepeBo, LUKI, Tpad Ha MIOCKOCTH;
yMEHHUE 3aJlaBaThb U OMUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHM; HUCIOJIb30BaTh rpadbl mpu
peILIeHNH 3a/]ad4;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSMHU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MepecTaHoOBOK; OuHOM HpIOTOHA; ymMeHHEe NpPUMEHATh KOMOWHATOpHbIE (GAKThl U
paccyXIeHus Ul pELIeHUs 3a/1a4;

-yMETb ONEPHPOBATh MOHATUSAMH: HATYpaJbHOE YHCIO, IIEJI0€ YHCIO0, OCTaTOK MO MOJYIIIO,
pallMOHaJIbHOE  YHCJIO, MPPAlMOHANIBHOE UHWCIIO, MHOXECTBA HATypaJbHBIX, LEJIBIX,
paloHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE UCIOJIb30BaTh NpPU3HAKU JEITUMOCTH,
HalMEHbIIMKA OOIMHA JeTuTenh M HauMeHblllee ofliee KpaTHoe, anroputM EBkiamuna npu
pelIeHnN 3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

- yMeThb CBOOOJHO ONEpPUpPOBAaTh TMOHATHAMM: CTENEHb C IEJIbIM II0Ka3aTeleM, KOpEHb
HATypaJIbHOM CTENeHH, CTENEeHb C PalMOHAJIBHBIM IOKa3aTelleM, CTeNeHb C JeHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, JorapudmM ducia, CHHYC, KOCUHYC UM TAHT€HC NPOU3BOJIBHOTO
LV (IER

- YMETb ONEpUpPOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHUI U HEPaBEHCTB, PABHOCWJIBHOCTh YpPAaBHEHHH, HEPABEHCTB U
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CHCTEM, DALMOHAJbHBIC, UPPALMOHAIBHBIC, IOKa3aTelbHbIE, CTENECHHbIE, JIorapu(GMUUECKUe,
TPUTOHOMETPUYECKHE YpaBHEHHs, HEPAaBEHCTBA W CHCTEMBI; YMEHHE peIIaTh ypaBHEHHS,
HEPaBEHCTBA M CUCTEMBI C ITOMOILBIO PA3JIMYHBIX IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; MPUMEHSITh ypaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBI Ul pEIICHUS
MaTeMaTHUYECKUX 3aJau 1 3a/1a4 U3 Pa3JIMYHbIX 00JacTell HAyKu U peaibHON KU3HU;

-yMeTb CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TpaduK GyHKINHU, 0OpaTHas (PYHKIIHS, KOMIIO3UIIUS
GyHKUuH, nuHEHHas QYHKUUS, KBaJgpaTHuHass (YHKUMS, CTeNeHHas (YHKOUS C LeNbIM
nokaszarejeM, TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIHH,
HoKa3aresbHas U Jorapupmuueckas GyHKIUN; yMEHUE CTPOUTh I'paduKu (PYHKIMH, BHIIOIHATH
npeoOpa3oBanus rpaukoB GyHKINHT;

- YyMeTb HCHOJb30BaTh rpaduku (YHKUMHA Ui M3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEH mpH
pelIeHnn 3a71a4d U3 Jpyrux y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HHU; BBIPAXaTh (HopMyIaMu
3aBUCUMOCTH MEXy BEJITUUYNHAMY;

yMeHHEe CBOOOJIHO OINEPHPOBATH MOHITUSMHU: YETHOCTh (DYHKIUH, MEPHOAMYHOCTH (DYHKIIHH,
OTrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HAaYCeHUS! (QYHKIIUN HA TIPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;
YMEHHUE HUCII0JIb30BaTh CBOMCTBA U rpaduku (GYHKIMHA A pelIeHUs] YpaBHEHUI, HEpaBEHCTB U
3a7a4 C [apamMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeThb CBOOOJHO ONEPUPOBATh TMOHATHSAMH: TIOCIEIOBATEILHOCTh, apudMeTHIecKas
nporpeccusi, TIeOMeTpHuYecKash Iporpeccus, OECKOHEYHO yObIBalollash TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHUE 3a/1aBaTh M1OCIIE0BATEIbHOCTH, B TOM YHCJE C IMOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEpPUPOBATH TMOHATHAMH: HETPEPHIBHOCTh ()YHKIIMH, aCUMITOTHI rpaduka (yHKINH,
nepBasi ¥ BTOpast MPOU3BOAHASA (PYHKIMH, FeOMETPUUECKUN U GPU3NUECKUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeeNIeHHBI HHTETpall; YMEHHE HAaXOAWTh aCHUMIITOTHI Tpaduka (QYyHKIUH;
YMEHHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, TPOU3BEACHHS], YACTHOTO M KOMITO3UIIMU (DYHKIIHIHA,
HaXOJHUTh YpaBHEHHE KacaTelbHOU K rpaduKy QyHKINU;

YMEHUE UCMOJb30BaTh MPOU3BOAHYIO /s UCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIIero peleHus B MPUKIIAIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUX U (PH3HUECKUX
3ajadax, /Ui ONpPENeNeHUs] CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMATM U 00beMbl GUryp C
MIOMOIII0 MHTETpasia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIBIO
T depeHIaIbHbIX YpaBHEHUH];

- YMETh OIEPHPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIE YHCIa,
MOIyJdb M apryMEHT KOMIUIEKCHOIO u4ucia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U aireOpauyeckas); yMeTb  IPOU3BOAUTH
apudMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIOIb30BAHUS
KOMIUJIEKCHBIX YHCET;

- YMeTh CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHuIecKoe, MeinaHa, HaubobIlee
U HauMeHbIIee 3HAUCHHs, pa3Max, IHCIEPCUs, CTAaHAAPTHOE OTKJIOHEHWE ISl ONHCAHUS
YHUCJIOBBIX JAaHHBIX; yMEHHE MCCIIEOBaTh CTATUCTHYECKUE JlaHHBIE, B TOM 4YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJICKTPOHHBIX CpEACTB; TrpadUvecKd HCCIIe0BaTh
COBMECTHBIE HAa0JIIO/ICHHS C TIOMOIIbIO IMarpaMM pacCeMBaHMs U JIMHEHHON perpeccuy;

- yYMeTh HaxOIUTh BEPOSTHOCTH COOBITUH C WCIHOJB30BAHUEM TpaPUUECKUX METOJIOB;
OPUMEHSTH Ul pelIeHus 3a1a4 (GOpMYJIbl CIIOKEHUS U YMHOXXEHHs BEPOSTHOCTEH, Gopmyiy
MOJIHOM BeposiTHOCTH, (opmyny bepHymim, komOuHaTOpHBIE (PaKTBl U (HOPMYIIBI; OLEHUBATH
BEPOSITHOCTH pEalbHBIX COOBITUH; yMEHHE OIEepHUpPOBaTh MOHATHAMM: ClIydailHass BEJIMYMHA,
pacIpeselieHue BEpOsATHOCTEHM, MaTeMaTHYeCKOe OXHJaHUe, AMCIEepCUss M CTaHJapTHOE

9
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OTKJIOHEHHE CIIy4allHON BeNUYUHBL, (DYHKIHUU pacrlpeiielieHuss U IJIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTeIbHOIO0 U HOPMAaJIbHOTO PACHpPENEICHUN; YMEHUE UCIOIb30BaTh CBOMCTBA U3YyYEHHBIX
pacnpeziesieHui Jis pelieHus 3a/1a4; 3HaKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX YHCEI, METOIbI
BBIOOPOYHBIX UCCIIEOBAHUI; YMEHHE IPUBOAUTE IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

- yMeThb CBOOOJHO ONEPHPOBATH TMOHATHAMM: TOYKA, MpsAMAasi, IUIOCKOCTh, IMPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKMI YroJl, ABYTPAaHHBIA yroJ, TPEXTPAaHHBII YroJl, IepeceKaroluecs,
napajuleJIbHbIe U CKPEIIMBAIOIINECS MPSAMBIE, MAPAIIEIBHOCTh U NMEPIEHANKYIISIPHOCTD MPSMBIX
U IUIOCKOCTEH, yroJ MeXAy MPsSMbIMU, YroJl MEXIY HPsIMOM U IIOCKOCTBIO, YrOJl MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh NpPU PEIICHUH 3a1ad H3y4eHHbIE (AKThl M TEOPEMbI
IUTAHUMETPUH; YMEHHE OIIEHHBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOUIEM MHpE; YMEHHE
ONEpUpOBaTh  MOHATUSMH:  MHOTOTPAHHMK, CEUEHHME  MHOIOIPAaHHMKA,  I[PaBUJIbHBIN
MHOTOTPaHHUK, MpU3Ma, MUpaMuia, GUrypa u MOBEepXHOCTh BpAIllCHUs, IIWIUHIP, KOHYC, HIap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMs] KOHyca W LWIMHJpA, NapajuleJbHblE OCH WJIU
OCHOBaHHUIO, CEYEHHE Iapa, IUIOCKOCTh, Kacawomiascs chepsl, HUIMHIpPa, KOHyca; yYMEHHUE
CTPOHUTH CEYEHHWE MHOTOTPaHHHKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUsS, B TOM YHUCIIE C MTOMOILIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSTh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYIHUPOBATH OINPEICIICHUS H3y4aeMbIX
¢buryp, BbIIBUTAaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX F€OMETPUUECKUX (UTYDP, OOOCHOBHIBATD
WIM ONpOBEpraTrh MX; yMEHHUE MPOBOJUTH KJIACCU(PUKALUIO QUIYp MO pa3IUdHbIM IpHU3HAKaM,
BBITMIOJIHATh HEOOXOAUMBIE TIOTIOJHUTENbHBIE TIOCTPOCHHUS,

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHUSAMH: IUIOMAAb (UTYpHl, 00beM (UTYpBI, BETUYHHA
yIjla, pacCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMH, IUIOIaAb cdeppl, IUIOMIAJb MOBEPXHOCTH NHUPAMUJIBL, MPU3MBIL, KOHYCA,
WINHAPa, 00beM Ky0a, IPSMOYTOJILHOTO MapajuieNenunesia, MupaMuabl, TpU3Mbl, IUIHHIPA,
KOHYCa, 11apa; yMEHUE HAXOUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTyp;

- YMeTbh CBOOOJIHO OINEPUPOBAThH MOHATUSAMU: IBIKEHHUE, MapajUIebHBINA MEPEHOC, CUMMETPHUS
Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOA00Ms, MOAOOHBIE (UTYPHI;
YMEHHUE pacrlo3HaBaTh paBHbIE M IMOJ00HBIE (UIYpHl, B TOM YHUCIIE B NPUPOJE, MCKYCCTBE,
apXUTEKType; YMEHHUE UCIOIb30BaTh F€OMETPUUECKUE OTHOILIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELICHUHU 33Jau U3 JPYTrUX y4eOHBIX MPEIMETOB
Y U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMHU: NPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHUCIIO,
pasyiokeHHe BeKTopa Mo 0a3ucy, CKaJspHOE NPOU3BEJEHHE, BEKTOPHOE MPOM3BEAECHUE, YIoJl
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBI U KOOPAMHATHBIN METOJ JJIsi pEelICHUS
TreOMETPUYECKUX 3a7lad M 3a4ad JAPYruxX Y4YeOHBIX MPEIMETOB; OMNEPHUPOBATH MOHATHIMU:
Marpuia 2x2 u 3x3, onpeAeIuTeb MaTPUILIbl, FTEOMETPUUYECKUI CMBICI ONPEICIIUTEIS;

- YMETb MOJEJIMPOBATh PEAIbHBIE CUTyallMM Ha A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a/layH, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIENI C WCIOJb30BAHUEM ammapaTa anreOpbl, MHTEPIPETUPOBATH MOJYUYCHHBIH pe3yibTaT;
CTPOUTh MaTeMaTHYECKHE MOJEIHU C MOMOIIBI0 T€OMETPUUECKHUX MOHSATHI M BEIMYWH, pelaTh
CBA3aHHBIE C HUMHM [PAKTUYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3ynbTaT; peliath NPUKIATHBIE 3aJadyd  CpPeACTBaMU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO U (DHU3MUYECKOTrO
XapakTepa;

- yMeHHE BBIOMpPATh MOAXOMALIMA METOJ s peIleHUs 33Jayd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTUKd B W3YYEHHHM IPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMeHHE
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PryTMC Aucm 11

pacrio3HaBaTh NPOSBICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOHM MaT€MAaTHUYECKONW HAyKH

- yYMeThb ONEpUpPOBaTh TMOHATHSAMU: palUOHAIbHAs (YHKIMS, IOKa3aTenbHas (QYHKLUS,
crerneHHast (QyHKIMA, JorapupmMudeckas (GpyHKIUSA, TPUTOHOMETpUYecKue (QpyHKIUN, 0OpaTHbIE
(GyHKLUHU; YMEHME CTPOUTh TIpadUKU HM3YYEHHBIX (QYHKLUUH, HCHONb30BaTh IpaduKd MpU
U3YYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33]ad U3 APYrHX y4eOHBIX MPEIMETOB U
3ajjad U3 peaJibHOM KHU3HM; BBIpAXXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETb ONEpUPOBATh MOHATUSMHU: TOXKAECTBO, TOXKIECCTBEHHOE MpEoOpa3oBaHKE, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPABHEHUIl, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIC, MPPALMOHATIBHBIC, TOKa3aTelbHbIe, CTENCHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUYECKHE YpaBHEHHs, HEPaBEHCTBA M CHUCTEMbl; YMEThb pellaTb YypaBHEHMUs,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IMYHBIX [IPHUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPHUMEHATh YpPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMbl JUIS pEIICHUsS
MaTeMaTHYECKUX 3a7a4 M 3a/1a4 U3 PA3JIMYHbIX 00JIaCTel HAYKU U PeaIbHOM KHU3HH;

- yMeTbh CBOOOJIHO OINEPUPOBAThH MOHITUSAMU: JBI)KEHUE, MapajUlebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOAOOMs, NMOJOO0HBIE (QHUTYpHI;
yYMETh paclo3HaBaTb pPaBHblE M NOJOOHBIE (UIYpbl, B TOM YHCIE€ B HPUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh T'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELLICHUHU 33]1a4 U3 JPYTUX YU4eOHBIX IPEIMETOB
Y U3 PEAIbHOMN KU3HU

- yYMeTb OIIEPUPOBaTh IMOHATUAMHU: palMOHAJIbHBIE, HPPALMOHAIbHBIC, I10Ka3aTelbHbIE,
CTETIeHHBIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: NPSMOYTOJbHAsl CUCTEMa KOOPAMHAT, KOOPJAMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISPHOE MPOM3BEACHUE, yrojd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHHUE BEKTOpa HA YHUCIO; HAXOJUTh C MOMOILIBI0 H3YYEHHBIX (hopMys
KOOPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE MEXKITY IBYMsI TOUKaMHU

- yMeThb CBOOOJHO OIEpPUPOBaTh MOHATHAMHU: Tpapuk QyHKIUM, oOpaTHas QyHKIuS,
KOMIO3UIMSA (QYHKIUH, JNUHEWHas (QyHKUIMS, KBaApaThyHass (QyHKIUS, CTENeHHas (QYHKIUS C
LEeNbIM [OKa3aTeleM, TPUTOHOMETpUYecKHe (YHKIMM, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMM, MMOKa3zaTeiabHas U jorapudmuueckas QyHKIUU; YMETb CTPOUTH rpa@uku (yHKIH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHIA;

- YMEThb HCHOJB30BaTh rpaduku (QYHKIWMA UIS W3YYEeHHUS TPOIECCOB M 3aBHCHMOCTEH TpHU
pELIeHUH 3334 U3 APYruX Y4eOHbIX NMPEIMETOB U M3 peabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCUMOCTH MEX/1y BeTUYNHAMH;

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKUIUH, MNEPUOJUYHOCTb (YHKIIHUH,
OTPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (PYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs! PYHKIIUN Ha IPOMEKYTKE; yMETh POBOAUTH HCCiel0BaHNEe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpadukn (GYHKIWH ISl pelIeHHUs] YpaBHEHH, HEPABEHCTB U
3aJa4 C TMapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA pPELICHUN
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeTb HCHOJb30BaTh IMpPH PEIICHUH 3a/1a4 HM3y4eHHbIe (DaKThl M TEOpPEMBbl IUIAHUMETPHH;
YMEHHUE OIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAFOIIETO MHpa

- yMeTb ONEpUpOBaTh MOHATUAMHU: JABI)KEHHE B IPOCTPAHCTBE, I0A00HBIE (UTYpHI B
IPOCTPAHCTBE; HKCIIOJIL30BaTh OTHOIICHHWE TUIOMIA/ICH IMOBEPXHOCTEH W O0BEMOB ITOJTOOHBIX
buryp npu pemeHun 3aay;

- YMEThb BBIYMCIATH T€OMETPHYECKHE BEIWYHMHBI (UIMHA, YTOJI, IUIOIIAAb, OOBEM, ILIOMNIATh
MOBEPXHOCTH ), UCTIOJIb3Ysl N3yYCHHbIE (POPMYIIBI U METO/BI.
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_ YYPEXIEHME BBICIIET'O OBPA30BAHVII
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»

PIYTUC

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE

CMK
PTYTVIC

Aucm 12

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 258
B T.Y.

OcHoBHOe cojiep:KaHue 174
BT. 4..

TEOpPETUYECKOe 00yIeHnE 109
MPaKTUYECKHE 3aHATUS 65
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 56
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpeTU4ecKoe o0yueHue 4
MIPaKTUYECKHUE 3aHATHS 52
KoncyabTanuu 4
IMpome:kyTouHnasi arrectamusi (3x3amen) — 1,2 cemectp 24
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,ﬁ@ VYPEXIEHVE BBICIIIETO OBPA3OBAHVIST PTYTVIC
. «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 13
2.2. TemaTnuyecKuii IJIaH M coJepKaHUE TUCIHILJIMHBI
Coaep:xanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HaumenoBanmue . dopmMupyembie
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, NPUKJIATHON O0beM yacoB
pa3/iesioB U TeM KOMIIeTEeHI[UH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pasnen 1. IloBTOpeHHne Kypca MAaTEeMATHKH OCHOBHOM IIKOJIbI
Tema 1.1. Copep:xanue yueOHOro MaTepuana
Lens u 3alaq9M | Jlenp M 3ajaud MAaT€MaTUKU NPU OCBOCHMM CHELMaIbHOCTU. ba3oBble 3HaHUS U 2
MaTeMaTnku YMEHHSI [0 MaTeMaTuke B MPOo(eCCHOHATbHOM U B MOBCETHEBHOM JESATEILHOCTH.
npu OCBOCHHH .
MHoXxecTBO, oOmnepaluud HajJ  MHOXECTBAMM, Jauarpammel  Oinepa-Benna.
CHELUAJIbHOCTH. -
MHOKECTBA 1 JIOMHKA CIIOJIb30BAHUE TEOPETUKO-MHO>KECTBEHHOTO almapara Ajis OMMCAHMUS pealbHBIX
MIPOLIECCOB | SIBJICHUI B MPOPECCHOHATBHON AeSITENLHOCTH, IIPH PEIICHUH 3a/1a4 U3
JIPYTUX TACIUTUTAH
Tema 1.2. Coneprxanue yueOHOro MaTepuasa
Hucna v BBIYUCTICHUS Harypanbnsie u nenvie yncna. [IpusHaku AeIUMOCTH LENbIX yncel. PaninonanbHbIe 2 OK-01
gyucna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TMPOLIEHTHl, OECKOHEUHBIE ’
nepuoandeckue Ipodu. ApudmMeTndeckue oneparuy ¢ palliOHAIbHBIMU YUCIIAMU,
peoOpa3oBaHUs YHCIOBBIX BbIpakeHUU. JleiicTBuTenpHbIe uncna. ParmoHansHbIe
U UppalyoHalbHbIe YHCTa. ApHUPMETHUECKHE ONepaluu C JIeHCTBUTEIbHBIMU
yuciaamu. [TpubnkEHHbIE BEIYUCICHUS, TIPaBUIa OKPYTJICHHS, TPUKUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIECHUN
IpakTuyeckue 3aHATHSA
Beimosnnenune  BbluucneHuit  JledcTBUTENbHBIE — yucaa.  PanMoHanbHBIE U 2

MppalMOHATIbHBIE YHCIIA.

Tema 1.3.

Copepxanne yueOHOTO MaTepuana




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUUNCKUN TOCYOJAPCTBEHHbBIV YHUBEPCUTET
TYPU3SMA U CEPBVICA»
PryTHUC Aucm 14
ToxnecrBa u | ToxaecTBa U TOXAECTBEHHBIC NPeoOpa3oBaHus. YpaBHEHHE, KOPCHb ypaBHCHHS. 2
TOXKJECTBECHHbIC HepaBenctBo, peuienne HepaBeHCTBA. MeTon uWHTEpBanoB. PelieHne Uenbix
npeoOpa3oBaHUs IpOOHO-pallMOHATBHBIX YPaBHEHWM W HEpaBeHCTB. llpuMeHeHHWe ypaBHEHHH U
VYpaBHECHHsI, HEPAaBEHCTBA | HEPABCHCTB K PEIICHUIO MaTEMaTHYECKHX 3a/1ad M 3a7a4 M3 Pa3IHnYHbIX oOjacTeid
H UX CUCTEMBI HAaYKH U peasIbHOM XKU3HU. CUCTEMBI U COBOKYITHOCTH PAlMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.
IIpakTH4yeckue 3aHATUSA
CucremMpl JIMHEHHBIX ypaBHEHUH. PeleHue NpUKIATHBIX 33aJa4 C IOMOIIbIO 2
CUCTEMBI JINHEWHBIX YPaBHEHUU
Tema 1.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE COepkaHue (CoAepKaAHUe MPUKIIATHOIO
[IpouieHTHBIC MOIYJIs1)
BBIYMCIICHHS Coneprxkanue yueOHOro Matepuania
B poQecCHOHAIBHBIX [TpumeHeHne QpoOei U MPOLIEHTOB /I PELICHUS IPUKIATHBIX 3a7a4 U3 Pa3IudHbIX 0,5
3afiadax oTpaciiel 3HaHUW U peanbHOW KU3HU. [IpuONMKEHHBIE BBIYUCIECHHUS, IpaBHUIIA
OKpYTJICHHS, TPUKHUAKA MU OIICHKAa pe3yJabTaTa BBIUMCIECHUN. Pa3zHble crmocoObl
BBIYMCIICHHS] TIPOIEHTOB. IIpOllEeHTHBIE BBIYUCICHHS B TPO(HECCHOHATBHBIX
3amavax. [IpumeHeHue ypaBHEHUN M HEPaBEHCTB K PEIICHUIO MaTEMaTUYECKHUX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTel HayKH U pealbHOM KU3HU
IIpakTHYecKkue 3aHATHA
[IporieHTHBIE BBIUMCIEHUS B pacyeTax »dJeKTpuueckux ueneu. Ilpumenenue 2
YpaBHEHUH U HEPABEHCTB B pacyeTax 3IEKTPUUECKUX Ieneit
Tema 1.5. Conepxanne yueOHOTO MaTepuana
ITocnenoBaTenbHOCTH ITocnenoBaTeabHOCTH, CIOCOOLI 3aJaHUs IIOCIEN0BATEILHOCTEH. MOHOTOHHEIE 2

U TIPOrpeCcCUu

MoCNe0BaTeIbHOCTU.  Apudmernyeckas U  TEeOMETpUYECKas  MPOTPECCHH.
beckoneuno yObiBatomass reomerpuueckass mnporpeccus. Cymma OeCKOHEYHO
yObIBarolliell reomerpuyeckoil mporpeccur. Popmysa CIO0XKHBIX IPOLIEHTOB.
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PIYTUC Auem 15
Hcnonp3oBaHue mporpeccuy il pEIIEHUs peabHbIX 3aJad MPUKIATHOIO
Xapakrepa
I[pakTuyeckue 3aHATHS
Pewenne 3amau Ha mporpeccun
Tema 1.6. Copep:xanue yueOHOro MaTepuana
OyHKIMA U TpaQuKH @Oynkius, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. BzaumHO oOparHbIe
¢bynkuuu. OO6nacTh ompenereHUs W MHOXKECTBO 3HaueHWi ¢ynkmuu. Hymn
¢dbynkun. [IpoMexxyTku 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMU
IIpakTH4yeckue 3aHATUSA
[Toctpoenue rpadukoB GpyHKIINH
Tema 1.7 Coneprxanue yueOHOro MaTepuasia

Bxo1HOM KOHTPOJIb

Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHsI U HepaBeHCTBa. ['eomerpusi Ha
IJIOCKOCTH

HpaKanecmle 3aHATHUSA

Kontponbnas padota no pazaeny 1

Pa3nea 2. Crenenn u kopuu. CreneHHas, nokasareJbHas u Jorapupmudeckasi pyHkuus

Tema 2.1.
ApudpmeTnueckuili KOpeHb
N—oii cTereHu

Copep:xaHue yueOHOTo MaTepuana

Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. JleficTBus ¢ apupMeTHYeCKUMHU
KOPHSIMH N—OM CTENIEHU

Tema 2.2.
Crenenn. CranpapTHas
dbopma 3anucu

JNIEUCTBUTEIILHOIO YHCIIa

Copep:xanne yueOHOTO MaTepuana

Crenenp ¢ nenbiM mnokasareneMm. CranaapTHas (opma 3amucu J1eHCTBUTEIBHOTO
yucna. VMcnonb3oBanue noaxozsield popMbl 3allucu JEeHCTBUTENbHBIX YUCEN IS
pelleHns TPaKTHUYECKUX 3aJad W [peAcTaBileHUs JaHHbIX. CTeneHbp C
panMoHanbHBIM MoKa3aTeneM. CBoiicTBa crtenenu. IIpeoOpa3oBanue BbIpakeHUi,
COJIEpIKaIIMX CTENEHH C PALlMOHAIBHBIM IOKa3aTeNeM

OK-01,
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HpaRTn'{ecmle 3aHATHUSA

[IpeoOpa3oBaHue  BBIPAKEHUW, COAEPXKAINIUX CTEIIEHH C  PAIMOHAIBHBIM
MoKa3areieM

Tema 2.3.
CreneHHast GyHKIUS

Coneprkanue y4eOHOro MaTepHrania

CrenenHass (yHKIUS C HATypaJbHBIM M LEJNBIM IOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-OW CTETICHH

Tema 2.4.
HpparmoHaibHbIe
YpaBHCHHUS

1 HEPaBEHCTBA

Conep:xanue yueOHOro MaTepuaJia

HppanmoHanbHble ypaBHEHNS U HEPABEHCTBA

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

Pemenne nppalimoOHaNbHBIX YPAaBHEHUN U HEPAaBEHCTB

Tema 2.5.
[Ipumenenue CBOWCTB
CTETNIEHHON (YHKIINH

Coneprxkanue yueOHOro MaTepuania

Hcnonb3oBaHue CBONCTB CTEeNEeHHOW (YHKUMU TpH pPElICHUH YpaBHEHHH U
HEPABEHCTB

IIpakTHYecKkue 3aHATHA

KonTponbnas padora no temam 2.1 - 2.4 paznena 2

Tema 2.6.
[TokazarenpHas GyHKIUS,
€€ CBOINCTBA

Coneprxanne yueOHOT0 MaTepuasa

IToka3zarenbHas GyHKIM, €€ cBOMCTBA U rpaduk

Tema 2.7. Coneprxanue yueOHOro MaTepuasa
ITokazarenbHbIE

IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
ypaBHEHHUS
Y HEpaBEHCTBA
Tema 2.8. Coneprxanue yueOHOro MaTepuasa
Ipnmenenne CBOUCTB | [[pakTHYecKHEe 3aHATHSA

noKa3aTeabHON (YHKIUH

Pemenne mmoka3aTenbHBIX ypaBHeHI/Iﬁ 1 MMOKAa3aTCJIbHBIX HCPABCHCTB
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PIYTUC Aucm 17
KontposnbHas padota o Temam 2.6 - 2.7 pazzaena 2 2
Tema 2.9. Copepxanne yaeOHOTo MaTepuana
Jlorapudm qHCIa. | Jlorapudm uncna. JlecaTHIHbIN U HATYpaJIbHBIN JOTapr(MbI 1
Jecatuunspiit u
HaTypajibHbIN
JorapupmMsl
Tema 2.10. Copep:xanue yueOHOro MaTepuana
CsoiictBa norapumos [IpeobOpaszoBanue BeIpaXKEHUH, COIEpKAIIUX JOTaprUPMbI 1
IIpakTnyeckune 3aHATHSA
[IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 2
Tema 2.11. Coneprxkanue yueOHOro MaTepuana
Jlorapudmudeckas Jlorapudmuueckas ¢pyHkius, e€ CBONCTBa U rpadux 1
(byHKIIMS, ee CBOWCTBA
Tema 2.12. Coneprxanne yaeOHOT0o MaTepuania
Jlorapu¢miraeckue Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA 2
YPpaBHCHMUA " | Mpakruueckune 3ansus
HEpaBEHCTBA =
Pemenue norapupmMudeckux ypaBHEHHI U HEPABEHCTB 2
Tema 2.13. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE NIPUKJIATHOTO
Jlorapudmsl B puposae u | MOIYJIsA)
TEXHHUKE Conepxanue yueOHOro MaTepuaa 0,5
[Ipumenenue norapupma. Hcropus paszsutus Matematuku. Jlorapudmmueckas
cnupanis B npupoge. Ee maremarnueckue cBoiictBa. Mcmonb3oBanue rpadukon
GyHKIUH 1715 MccieIoBaHus IPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIE€ BO3HUKAIOT NPU
pelIeHNH 33a1a4 U3 Pa3IMUHBIX 00JacTell HAYKU M peabHOM JKU3HU
Tema 2.14. Coneprxanue yueOHOro MaTepuasa
lpnmenenne IIpakTHYeckue 3aHATHA
NIOrapu$MOB K PEHIEHHIO [Tpoapye Jorapu(pMHUECKUX ypaBHEHUH U HEPABEHCTB 2

17




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
. «POCCUUNCKUN TOCYOJAPCTBEHHbBIV YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 18
3aja4 Kontponbnas padota o temam 2.9 - 2.12 paznena 2

KonTponbnas pabora

Pasznen 3 HpﬂMLIe U IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.1.

IToBTOpEHME
mmaHuMeTpuu. OCHOBHBIE
MIOHSATUS CTEPEOMETPUU

Conepkanue y4eOHOro MaTepHraia

OcHoBHble ¢urypbl, (Gaxtel U Teopembl IUTaHUMETpud. OCHOBHBIE TMOHSATHUS
crepeomerpuu. Touka, mpsAMas, IUIOCKOCTh, MpocTpaHcTBo. [loHsTHEe 00
AKCHMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPUU: aAKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

Tewma 3.2.

[IpsiMbIe U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenpHOCTH
NpsAMBIX,  HOpPsAMOH M

IIOCKOCTH, TNIOCKOCTEH

Copep:xanue yueOHOro MaTepuana

B3aumHoe pacnonokeHHe TMPSMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiefibHble ¥ CKpeluBaroiuecs npsmble. [lapannenbHOCTh MPSAMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: TMapajuieJibHble TMpsIMble B  MPOCTPAHCTBE,
MapajuIeTbHOCTh TPEX MPAMBIX, MAPATUIETBHOCTh MPSIMOM M TUIOCKOCTU. YTIBI C
COHAMPABJICHHBIMA CTOPOHAMH, YIrOJd MEXKAY TMPSMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalIeIbHbIE TUIOCKOCTH, CBOMCTBA MAPAIIIEIbHBIX
mockocTeil. [lpocrelimue MpocTpaHCTBEHHBIE (PUTYPHI HAa TIOCKOCTH: TETPadIp,
KyO, mapaJuieNienumnea, IoCTPOSHUEe CeUeHU

Tema 3.3.
[lepneHaUKyISIPHOCTH
MPAMBIX

U TNIOCKOCTEH

Coneprxanne yueOHOT0 MaTepuasa

[lepneHUKyIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsSMbIE B
[IPOCTPAHCTBE, MPsAMBIE IMApAIICIbHBIE W NEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
NIPU3HAK NEPHEHAMKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TeOopeMa O MpsSAMOH
NEPIEHJUKYIISIPHON MIJIOCKOCTH

Tema 3.4.
Vel Mexay npsSMbIMU
U TUTOCKOCTSIMU

Conepxkanue yaeOHOro MaTeprania

VYIubl B IIPOCTPAHCTBE: YroJl MEXKAY NPSMON M IUIOCKOCTBIO, ABYIPaHHBIM yIroJl,
JIMHEWHBIN YroJl IBYIpaHHOrO yria. [leprneHauKyasp v HakJIOHHBIE: PACCTOSHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (HUTyphbl Ha
IJIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: NPHU3HAK IEPIEHIUKYISIPHOCTH
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PrYTUC Aucm 19
JBYX IUIOCKOCTeH. Teopema o Tpéx nepneHauKyIspax
Tema 3.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lepPKaHue (COoAepKaAHUe NPUKJIATHOIO

HpSIMBIe " IIJIOCKOCTHU
B IIPAaKTUYCCKHUX 3ajavdax

MO/1YJIfA)
Coneprxanue yueOHOro MaTepuasa

HpaRTn'{ecmle 3aHATHUSA

Pacnionosxenne npsiMbIX U IJIOCKOCTEN B OKpy»KaroleM Mupe (Ipupoie, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penenne npakTuko-opueHTUPOBAHHBIX 3a7a4

Tema 3.6.

OcHoBHBIE
MIPOCTPAHCTBEHHBIC
burypsl

u Hx
B3aMMOPACTIOJIOKECHHE

Copepxanue yueOHOro MaTepuana

B3anmHoe pacnosiokeHre OpsMBbIX M IUIOCKOCTEH B mpocTtpaHcTBe. [locTpoeHue
CEeUYeHUU

IlpakTH4yeckue 3aHATUSA

KonTponbnas pabora no pazzaeny 3

Paznen 4. Koopannarsl u

BEKTOPHI B MPOCTPAHCTBE

Tema 4.1.

Bexropsl B
npocrpaHcTse. JlencTBus
C BEKTOpamMu

Copep:xanue yueOHOTO MaTepuana

BGKTOp Ha IIJIOCKOCTH W B IPOCTPAHCTBE. CHoXkeHHEe W BBIYMTAHHUE BCKTOPOB.
YMHOXKEHHE BCKTOpAa Ha YHCIJIO. Paznoxxenue BCKTOpa 110 TpeM HCKOMINJIAHApHBIM
BCKTOpPAaM. HpaBI/IHO napajjiejcenuIicaa. Pemenue 3aaay, CBA3aHHBIX C
MMPUMCHCHUCM ITPaBHJI JIENCTBUM C BCKTOpaMu

HpaKanecmle 3aHATHUSA

Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMH

Tema 4.2.

Koopaunarsr B
IIPOCTPAHCTBE.
[Ipocreiimue 3aJ1a4n

B KOOpAHWHATax

Copepxanue yueOHOTO MaTepHana

[IpsmoyronbHast cucremMa KOOpPAMHAT B IpocTpaHcTBe. KoopanmHaTel BekTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. Yroidl MeXAy Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIYKCIIEHHE YITIOB MEXKAY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUN T€OMETPUYECKHX 3a/1a4

IIpakTuyeckue 3aHATHSA
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PIYTUC Aucm 20
Beluucnenue yrioB Mexay HPsIMBIMU U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBII
METO/ IIPU PEIICHUU T'€OMETPUYECKUX 3a1a4
Tema 4.3. IIpodeccnonanbHO OPpHEHTHPOBAHHOE COAePKAHUE (COAepKAHUEe NIPUKJIATHOTO
[IpakTuxo- MO/1YJIfA)
OPHUEHTUPOBAHHBIE Coneprxanue yueOHOro MaTepuasa

3aJa4d Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

IIpakTH4yeckue 3aHATUSA

KoopnunatHass miockocTh.  BblunciieHMe  pacCTOsSHMN W IUIOIIAJEd  Ha
KOOPJMHATHOM MIIOCKOCTH. KOJIMYECTBEHHBIE PacUYeThI

Tema 4.4.

Pemenue 3a71a4 Ha
KOOPIUHATHI

1 BEKTOPBI

Coneprxkanne yueOHOro MaTepuania

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEUICHUM IeOMETPUUYECKUX 3aj1ad. PemeHune
3a/a4, CBA3aHHBIX C IMPUMEHEHMEM IpaBWJ JEHCTBUM C BEKTOpaMH. 3ajaudu
IJIJAHUMETPUU U CTEPEOMETPUU U METOJIBI UX PELICHUS

IlpakTH4yeckue 3aHATUSA

Pemrenne 3amad, CBA3aHHBIX C INPUMEHEHHUEM IIPABUJI JCHCTBUU C BEKTOPAMH.
3a/iauy MJIAHUMETPUN U CTEPEOMETPUH U METOJIbI X PEHICHHUS

KonrtponsHas pabota no pazaeny 4

Paszpnen 5. OcHoBbl TpUroHOMeTpHUH. TpUroHoMerpuyeckue GPyHKIMHU

Tema 5.1.
OCHOBBI TPUTOHOMETPUU

Coneprxanne yueOHOT0 MaTepuania

CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApKTAHI€HC  4YMCIIOBOTO  apryMeHTa. TpUrOHOMETpHYecKas  OKPYKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX (QYHKIMI YHCIOBOTO apryMeHTa

IIpakTHYeckue 3aHATHA

OHpe,Z[CJ'ICHI/IC TPUTOHOMCTPHUYCCKUX (I)YHKI_II/II‘/JI YHUCJIOBOT'O apryMmcHTa

Tema 5.2.

OCHOBHEBIE
TPUTOHOMETPHUICCKHE
TOXKIIECTBA

Conepkanne yaeOHOro MaTepuana

[Ipeobpa3zoBanue TPUTOHOMETPUUECKUX OcHOBHBIE

TPUTOHOMETpHUECKUE (POpMYIIBI

BBIPAKCHUM.

OK-01
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TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 21
Tema 5.3. Coneprxkanue y4eOHOT0 MaTepuaia
Hepuonmieckue Oynkius.  Ilepuognueckue ¢yHkuuu. Tpuronomerpuueckue GyHKIHH, UX 1
yHKIHM. CBOICTBa U rpaduKu
Tpuronomerpuueckue
byHKIHH
Tewma 5.4. Copepxanne yaeOHOT0 MaTepuaa
IIpeobpazosanue CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM. 1
rpaguKos [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
TPUTOHOMETPUYECKHUX
byHKIUH
Tema 5.5. IIpodeccnonanbHO OPUEHTHPOBAHHOE Co/lepPkaHue (CopepKaAHNe MPUKIATHOTO
Onucanue MOyJIs1)
IIPOU3BOJICTBEHHBIX Coneprxanue yueOHOro MaTepuasa
IPOIECCOB € IMOMOILIBIO | Mcronp30BaHUE CBOMCTB TPUTOHOMETPUUYECKMX (YHKIMHA B NPO(ecCHOHAIbHBIX 0,5
rpaduKoB QyHKIIHIA 3amavyax. Mcnonb3oBanue rpadukoB (GyHKUIUN s HCCIEAOBaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3ZHUKAIOT NpPU PELICHUM 3a1ad M3 APYrHX Yy4eOHBIX
JUCIUIUIMH U peaIbHOM JKU3HU

Tema 5.6. Coneprxanue yueOHOro MaTepuasa
ObpatHbie Ob6patnbie ¢pyHkuuu. OOpaTHble TpUroHomerpuueckue GyHkiuu. Mx cpoiicTBa n 1
TPUTOHOMETPUYECKHE rpad Ky
byHKIMHA
Tema 5.7. Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue IIpakTHyeckue 3aHATHSA
YpaBHCHHA Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHUN 4
Tema 5.8. Coneprxanne y4eOHOTO MaTepuasa
Tpuronomerpuieckne [Ipumepsl ~ TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocreimmx 1
HEPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM UYHUCIE C HCIOIb30BAHUEM CBOMCTB

byHKIHIT

IIpakTuyeckue 3aHATHSA
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PIYTUC Aucm 22
Pemenne mnpocTediinX TPUTOHOMETPUYECKUX HEPABEHCTB B TOM UHCIE C
MCTOJIH30BAHUEM CBOMCTB (DYHKIIMI
Tema 5.9. Coneprxkanne y4eOHOT0o MaTepuasia
Pemenne 3a1aq | TpuroHOMETPUYECKUE BHIPAXKCHUS, YDABHEHUS M HEPABEHCTBA
TPUTOHOMETPHUHU

HpaRTn'{ecmle 3aHATHUSA

KonTponbHas pabota no pazzaeny 5

Pasnen 6. IlpousBoanas pyHkuum, ee npuMeHeHHe

Tema 6.1. MOHOTOHHOCTB
byHKIUU.  DKCTPEMYMBI
GbyHKIIH. Touku
IKCTpEeMyMa

Copep:xanue yueOHOro MaTepuana

[IpomMexxyTK MOHOTOHHOCTM (GYHKIHMUA. MakCHMyMbl M MHHUMYMBI (DYHKIUH.
HauOonpiiee n HauMeHblee 3HaYeHUE (PYHKLUU Ha IPOMEKYTKE

IlpakTH4yeckue 3aHATUSA

Haxoxnenne makcumyma u MuHEMyMa ¢(yHkiun. Hawmbonbinee m HamMeHblee
3Ha4eHHEe QYHKIUHU Ha IPOMEKYTKE

Tema 6.2. [lousaTue
0 HEMPEPHIBHOCTU

byHKIMHA

Coneprxanne yueOHOT0 MaTepuasa

HenpepsiBabie QyHKIIMU. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

IIpakTHYecKkue 3aHATHA

Pemenue HEPaBCHCTB MCTOAOM MHTCPBAJIOB

Tema 6.3.
[TpousBoaHas GyHKIIUN

Coneprxanne yueOHOT0 MaTepuania

[IpousBonnas ¢yHkuuu. IlpomsBogHble 53MeMEHTapHBIX QYHKIMH. Dopmyssl
HAax0KJICHUs IPOM3BOIHOM CYMMBI, IPOU3BEAECHUS U YACTHOTO

Tema 6.4. Coneprxanne yueOHOT0 MaTepuasa

I'eomeTpuyeckui  CMBICT | 'eoMeTpHYECKHH CMBICT ITIPOM3BOIHOM (DYHKIIMM — YIJOBOH KOA(QHUIHEHT

TIPOU3BOTHOM KacaTelnbHON K rpaduky QyHKIUM B TOUKe. YpaBHEHHE KacaTelbHON K rpaduky
byHKIIIN

Tema 6.5. IIpodeccnoHanbHO OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue MPUKIIATHOIO

dusnueckuit CMBICJI | MOAYJISA)

MIPON3BOTHOM Coneprxanne y4eOHOT0 MaTepuasa
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PIYTUC Aucm 23
B npodeccuoHanbHbIX | Puznueckuil (MEXaHUYECKHil) CMbICT HpOou3BOJHON. [IprMeHeHHe MPOM3BOIHON 0,5
3aj1a4ax JUIs1 OTIpEJICJIEHUs] CKOPOCTH IpoIiecca, 3alaHHOr0 (opMyItoil itk rpadukom
Tema 6.6. Coneprxkanne y4eOHOT0 MaTeprasa
Ipnmenenne Bospacranne u yObpiBaHue (yHKIHH, COOTBETCTBHE BO3pacTaHHWs WM yObIBaHUSA 1
IIPOU3BOJHOM K| pynkuuu 3Haky mnpousBonHOM. IIpuMeHeHue mNpoU3BOIHON K HCCIEAOBAHUIO
HMCCIC/IOBAHMIO  (DYHKUMH | (yyHKIHii Ha MOHOTOHHOCTD H SKCTPEMYMBL.
Ha  MOHOTOHHOCTH U
SKCTPEMYMBI
Tema 6.7. Copep:xanue yueOHOT0o MaTepuana
Wccnenosanne (QYHKUMH | Anroputm mccrienoBaHus (YHKIHE M IOCTPOCHHS ee rpaduKa C MOMOIIBIO 2
¥ [IOCTPOCHHE IPaQHKOB | pom3BogHoil. IlocTpoeHne rpaduKOB MHOTOYICHOB C MCIIOIb30BAHHEM AIlapata
MaTeMaTHYeCcKoro aHauusa. Vicropust pa3sBUTHS MaTeMaTUYECKOTO aHAIM3a
IlpakTH4yeckue 3aHATUSA
[Toctpoenne  rpadukoB  MHOTOWIEHOB  C  HCIIOJIb30BaHHMEM  ammapara 4
MaTEeMaTHYECKOro aHaJIn3a
Tema 6.8. Coneprxanne yueOHOT0 MaTepuasa
Haubosmsiee 1 | HaxoxaeHne HauOOJBIIET0 W HAUMEHBIIEro 3HaueHWs (YHKIMH Ha OTpPE3KeE. 2
HAaUMCHBIIEEC  3HAYCHUA | [[pyMmeHeHUEe MPOU3BOJHON JUIsl HAXOXKEHUS HAWIIyYlIEro PEIEHHs B IPUKIIAIHBIX
(yHKIHH Ha OTpE3Ke 3aauax, I OMPENEJICHHS CKOPOCTH TIpoliecca, 3aJaHHOro (opMmysioN wiu
rpaduKoM
IIpakTnyeckue 3aHATHSA
Haxoxxnenne HamOONbLIET0 M HAMMEHBIIErO 3HA4YeHHs (DYHKIUMM Ha OTpe3Ke. 4
[IpumeHeHNne NPOU3BOIHOM /711 HAX0XK/I€HUS HAWJTYUILIEro PEIIEHUs B IPUKJIIaIHbBIX
3a/1a4ax
Tema 6.9. IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepkaHue (CopepKaHue MPUKIIATHOIO
Haxoxnenue MOIYJIs1)
ONTHUMAJIBHOTO Coneprxanne y4eOHOT0 MaTepuasa
pesyabrata ¢ mnomoupio | [IpukianHele 3a1aud, B TOM YUCIE COLMAIBHO-DKOHOMHMYECKOTO U (PU3MUECKOTO 0,5
IIPOM3BOTHOM B | XapakTepa, UX pelleHHe CpeCTBAMH MaTeMaTHYeCKOro aHaIn3a
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IMPAKTUYCCKHUX 3aadax

I[pakTuyeckue 3aHATHS

Pemenue 3ama4 CpCACTBAMU MATCMATHUYCCKOI'O aHAJIM3a

Tema 6.10. Pemenune

Conep:kanue y4eOHOIro MaTepuaa

3az1ad. IIpousBoaHas
bynxuun,

HubdepenuupoBanue  ¢ynknuii. MccrnemoBanne  (yHKOM ¢ [TOMOIIBIO
npou3BoaHOoM. Hanbombiee u HanMeHblee 3Ha4eHus1 GyHKIUU

€€ IPUMEHEHHUE

IlpakTH4yeckue 3aHATUSA

Kontponbnas pabota no pazaeny 6

Pa3zpnen 7. MHOrorpanHmuk

H U T€JIa BpalllCHUsA

Tema 7.1.

Copep:xanue yueOHOro MaTepuana

MuororpaHHHKH [IoHsiTHE MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTHl MHOIOIDAHHUKA, BBIIIYKIIBIE W
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPaHHUKA

Tema 7.2. Copep:xanue yueOHOT0 MaTepuana

Hpusma. Ipsamast | [Ipusma: n-yrompHas NpU3Ma; TPAHM U OCHOBAHHS IIPU3MBI; IPAMAS ¥ HAKIOHHAS

" IpaBUJIbHAA IIPU3MBIL

Npu3Mbl; OOKOBasi M TMOJIHAS TIOBEPXHOCTh MPU3MBI. JIEMEHTHl IPU3MBI.
ITpaBuibHAs npU3Ma

Tema 7.3.

Copep:xanue yueOHOTO MaTepuana

[Tapannenenunen, kyo

[Mapannenenunen, NpSAMOYToNbHBIM Mapajuienenunen U ero cBoiictBa. KyoO.
Ceuenue ky0a, mapajuienenumneaa

Tema 7.4. Coneprxanue yueOHOro MaTepuaa
Hupamuna. IlpaBunbHAs | [ppammaa: n-yrombHas NMHPAMKIA, TPAHA M OCHOBAHME IHPAMHJbI; OOKOBAS H
nupamMuja.  YCEYEHHAS | yonHas MOBEPXHOCTH MUPAMHIBL; NPABUIbHAS U yCEUSHHAS MUPAMHAA. DIEMEHTHI
IapamMunia nupamuibl. BerarcieHue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yribl
IIpakTHYeckue 3aHATHA
Brruucrienue 31eMeHTOB MHOTOI'PaHHHUKOB: pEOpPa, IUaroHaiu, yribl
Tema 7.5. Coneprxanne yueOHOTO MaTepuana

bokoBas n I10JIHaA
IMOBEPXHOCTH IMPU3MBI,

[Inomans OOKOBOM MOBEPXHOCTH M TMOJHOM MOBEPXHOCTU MPSAMOM MPU3MBIL,

Iiomaab OCHOBE[HPIIZ, TCOpEMa O OOKOBOI TTOBCPXHOCTHU HpﬂMOfI ITPU3MBEIL. IInomane
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MAPaMUIbI OOKOBOIl TOBEPXHOCTH W TIOBEPXHOCTH MPABUIBHOW NUPAMUIBI, Teopema o
ionia i OOKOBOM MOBEPXHOCTH YCEUEHHOMN NMUPaMUIbI
I[MpakTuyeckue 3aHATHS
Bbruucnienne momanu OOKOBOW IMOBEPXHOCTH W TOBEPXHOCTH MPABUIIBHOM 4
MAPaMUJIbI
Tema 7.6. Coneprxkanue yueOHOro Matepuania
JBrxenne B | JIemkenue B mpocTpanctBe. CuMMETpUsi B NPOCTPAHCTBE: CHUMMETPUS 2
HPOCTPAaHCTBE. OTHOCUTEIIbHO TOYKH, IPSIMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPUU B NUpamMuiax,
CummeTpust B | mapaymenenuneaax
IIPOCTPAHCTBE
Tema 7.7. Copep:xanue yueOHOT0o MaTepuana
IIpaBuibHbIe IlonssiTMe mNpPaBUIBHONO MHOTOTPAHHWKA;, TpPaBWIbHAS NOpU3Ma MW MpPaBUJIbHAL 2
MHOI'OTPaHHHKH, UX | mupaMuza; MpaBWibHAs TPEYroJibHas MUpaMUAa W TPAaBWIBHBIA TETpa’ap; KyoO.
CBOJICTBA [IpeacraBnenue o mpaBUIBHBIX MHOTOIPAaHHUKAX: OKTA3p, TOACKA3AP U UKOCASP.
JIBukeHMe B IPOCTPAHCTBE.  DJIEMEHThl  CHUMMETPUM B IPABHIBHBIX
MHOT'OTpaHHUKAX
Tema 7.8. Cummerpus B | [IpodeccHoHATbHO OPHEHTHPOBAHHOE CO/lepKaHue (ColepsKaHue MPUKIATHOTO
npodeccumu. Ceuenus | MmomyJisi)
MHOTOTPaHHUKOB Conepxanue yueOHOro MaTepuasa
B npodpeccuoHanbHbIX | CUMMETpHUsST B TOPUPOJAE, apXUTEKType, TEXHHKE, B OBbITY, B MpO(QECCHH. 0,5
3a1a4ax Vcnonb3oBaHue ABMKEHUM B MPOCTPAHCTBE IMPH PELIEHUH MPOGECCHOHATBHBIX
3amay. CeueHuss npusMmbl U nupamuibl. [locTpoeHue cedeHHii MHOTOTpaHHHUKOB,
UCIOJIb3YSl METOJ CIEAOB. BBINONHEHNE BBIHOCHBIX IUIOCKUX YEpPTEXKEH U3
PUCYHKOB ITPOCTBIX 00BEMHBIX QUTYp (BUA CBEPXY, COOKY,CHHU3Y)
IIpakTHYeckue 3aHATHA
BoinonHeHne BBIHOCHBIX IUIOCKMX YepTeXel M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX 4
¢buryp (Buz cBepxy, cOOKy,CHHU3Y)
Tema 7.9. Coneprxanne yueOHOTO MaTeprana
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Hunuaap, ero | llmmanpudeckas moBepxHOCTb, 00pa3yromuye MUINHAPUISCKONW MTOBEPXHOCTH, OCh

cocrasirstrone. Ceuenue
LJIHHIpA

HWINHAPUYECKON MoBepXHOCTU. LMiaMHIp: ocHOBaHWS M OOKOBasi MOBEPXHOCTH,
oOpa3ymolas U OcChb; IUIOMAAb OOKOBOW M MOJHOW MOBEepXHOCTH. M300pakeHue
LMIMHIpa Ha IUIOCKOCTH. Pa3Béprka nununapa. CeueHuss nMauMHApa (MJIOCKOCTHIO,
NapajuIeIbHON WIN NepHeHAUKYIISIPHON OCH IMIIMHPA)

Tema 7.10. Coneprxkanue yueOHOro Matepuania
Konyc, €0 | Konnyeckass MOBEPXHOCTh, OO0pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
cocrapisromue. CeYCHHUE | pepurpHa KOHHYECKOH MOBEPXHOCTH. KOHyC: OCHOBAaHME ¥ BEpLIMHA, 00pa3yrOmast
KOHYyCa 1 OCh; TUIOMIAb OOKOBOW M MOJTHOW MTOBEPXHOCTH
Tema 7.11. Coneprxanue yueOHOro Matepuasia
YceueHHbIH KOHYC. | Vceu€HHBIN KOHYC: 00pa3yroliue UM BhICOTA; OCHOBAaHUS U OOKOBAasi MOBEPXHOCTb.
Ceuenne YCCYCHHOTO | J[300paxkeHne KOHyca Ha IIJIOCKOCTH. Pa3Béprka konyca. CedeHuss KoHyca
KoHyca (TUIOCKOCTBIO, TMapajuIeIbHOM OCHOBAaHUIO, WM IUIOCKOCTBIO, TMPOXOJAIICH uepe3
BEPIIKHY)
IIpakTnyeckue 3aHATHSA
Brruncnenue pa3BEpTKH, CEUEHUSI KOHYyCa
Tema 7.12. Coneprxanue yueOHOro MaTepuaa

[Map wu cdepa, wux
CeueHus

Cdepa u map: neHTp, paamyc, IMaMeTp; IIoMIaas MoBepXHOCTH cheprl. BzanmHuoe
pacrnonoxkeHue cdepbl W IIIOCKOCTH; KacaTellbHas IUIOCKOCTh K  cdepe.
N3o0paxkenue cdepsl, mapa Ha miaockocTd. CedeHus mapa

Tema 7.13.

Ilonsatue 06 oObeme Tena.
OO0BEMEI
MHOTOTPaHHUKOB W TeJ
BpallICHUS

Copep:xanne yueOHOTO MaTepHana

[Tonstne o6 o0bEMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. OOBEM NUPAMUIIBI,
MPU3MBI TUINHAPA, KoHyca. O0BEM 1mapa u miomaab chepol

IIpakTHYeckue 3aHATHA

Brruucnenmne o0EMOB TEOMETPUUECKHUX TET

Tema 7.14.
O0beMbl W IUIOMIAIH
MMOBEPXHOCTEH TOTOO0HBIX

Conepxkanue yaeOHOro MaTeprania

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKIY TIIOMIAASIMH MTOBEPXHOCTEH
A 00bEMaMU MMOJOOHBIX TEN
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TeJ
Tema 7.15. Copepxanne yaeOHOT0 MaTepuana
Kombunanuu MHororpaHHuk, onvucaHHblii okojio cheprl. Chepa, BnucaHHas B MHOTOTPAHHUK
MHOI'OIpaHHUKOB M TCJI | yy B Teao BpalleHus. MHOTOIpaHHUK, BIIMCAHHBIN B TEJIO BpaICHUS
BpallleHUs
Tema 7.16. Copepxanue yueOHOro MaTepuana
Kombunanuu Hcnonp3oBaHre KOMOMHAIIMI MHOTOTPAHHUKOB M TEJI BPAILICHHUS Ha TIPAKTUKE
T€OMETPUYECKUX TeNl Ha
MIPAKTUKE

Tema 7.17. Pemenune

Copep:xanue yueOHOro MaTepuana

3a1a4. MHOTrOrpaHHHUKHU U

IIpakTH4yeckue 3aHATUSA

TCJla BpalllCHUA

Bbluucnenne BeauuuH  (AnuHA,  yroia, oObeM, IUIOLA[b  IOBEPXHOCTH)
Te€OMETPHUECKUX (DUTYP, UCTIONB3YS H3yUeHHBIE ()OPMYJIIBI M METOJIBI

KonTponbHas padbota

Pa3nea 8. IlepBooOpasnas

(pyHKuMH, ee IPUMeHeHne

Tema 8.1.

Coneprxanne yueOHOT0 MaTepuania

ITepBooOpasHas pyHKIMU

IlepBooOpaznasi. Tabnuma nepBooOpa3HbIX

Tema  8.2. IInmomane

Copep:xanue yueOHOTO MaTepuana

KPHUBOJIMHENHON
Tpameuuu. ®opmyita

WuTerpan, ero reomerpudeckuil u pusnueckuii cMbici. Beiunciienne naTerpana no
dopmyne Herotona-Jleitoamia

Herorona — JleiiOumnma

HpaKanecmle 3aHATHUSA

Brruncnenue nunrerpania no ¢popmyne Hetorona-Jleitonuia

Tema 8.3.
OnpeneneHHblid UHTETPa
B npodeccnoHaNbHOMI

IIpodeccnonaibHO OpHEHTHPOBAHHOE CO/IePKAHUE (COAEPKAHNE MPUKJIATHOTO
MOYJIs1)
Copepxanne yueOHOT0 MaTepuana

JACATCIBbHOCTHU U )XU3HU

IpakTuyeckue 3aHATHSA

Pemrenue 3ama4y Ha mpuMeHEHHE WHTETPaja JUIsl BRIYUCICHHS (PU3NYECKUX BEIIMYNH
U momaaei

OK-01,
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Tema 8.4. Pemrenue 3amau

Copepxanue yueOHOro MaTepuana

Ha HaxOX/CHUC | TleppoobpasHasi 1 HHTETpal 2
nepeoobpasHoi IIpakTuyeckue 3aHATHSA
U €€ IPUMEHEHHE
KonTponbhas pabota no pazzaeny 8 2
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA OK-01,
Tema 9.1. Coneprxkanue yueOHOro Matepuania
IlpencraBnenne TaHHBIX [IpeacraBnenre JaHHBIX C TOMOIIBK Tabmui, W jauarpamm. CpenHee 2
n OmHCaTeIbHAA | gapumeTndeckoe, MeaWaHa, HaWOOJIbIIee W HAMMCHbBINEE 3HAYCHHS, pa3Max,
CTaTHCTHKA JUCTIEPCHS], CTAaHIAPTHOE OTKJIOHEHHUE YMCIIOBBIX HAOOPOB
Tema 9.2. IIpodeccnonanbHO OpHEeHTHPOBAHHOE CO/lepKaHue (CoAepKaHUe MPUKJIATHOTO
CocTaBiienue TaOJIUL | MOITYJIsT)
u auarpaMm Ha npaktuke | CozpepxkaHue yueOHOro Marepuaia
[lepBuuHas 06paboTKa CTATUCTHUECKUX JaHHBIX. ['paduueckoe Ux mpeacraBieHHE. 0,5
HaxoxneHne cpeaHHX XapaKTEepUCTHK, HAOJIOJaeMbIX IaHHBIX. llpumeHeHue
CTaTUCTMYECKUX METOAOB JJIs pelieHus Mpo(ecCHOHAIBHBIX 3a/1a4
Tema 9.3. Coneprxanne yueOHOTO MaTeprasa
Oneparun Hal | CnyyailHble AKCIEPUMEHTHI (OMBITBI) M CIy4yalHbIE COOBITHS. OJEeMEHTapHbIE 2
CcoOBITHAMM, Hal | coObiTust (ucxoabl). BeposTHOCTh ciydaitHoro coObiTus. bim3octs 4acToTel U
BCPOATHOCTAMHU. BEPOATHOCTH cOObITHH. CiyyaiiHble ONBITH C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
YcnoBHas BEpOATHOCTD coObITHsIMH.  BeposTHOcTH  COOBITMHI B ONBITaXx C  PaBHOBO3MOXKHBIMHU
dJE€MEHTapHBIMU  COOBITHSIMUA. Omepanuu  HajJ ~ COOBITUAMH:  TI€PECEUCHHE,
o0beIUHEHNEe, NPOTHBONOJIOXKHBIE CcoObITUSA. Jluarpammbl Oiinepa. Popmyia
CIIO)KEHUSI BEPOATHOCTEH. YCIOBHAasi BEPOSITHOCTh. YMHOKEHUE BEpOSITHOCTEH.
JlepeBo citydaiiHOTO 3KcnepuMenTa. @opmysa nojaHol BeposTHOocTH. HezaBucumsie
COOBITHS
IIpakTHYeckue 3aHATHA
Brinonnenue onepariuii Haj COOBITUSIME, HAJl BEPOSATHOCTSIMU 2
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Tema 9.4. Coneprxkanne y4eOHOT0 MaTeprasa
OneMeHTBI KomOunatopuoe mnpaBuino ymHOxeHus. IlepecraHoBku u Qaxropuan. Ywucno 2
KOMOMHATOPUKH coueranuid. Tpeyronbauk [lackans. @opmyna bmHoma HproToHa
Tema 9.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lePKaHue (COoAepKaHUe NPUKJIATHOIO
BepositHOCTB MO/1YJIfA)
B npodeccnonanbubix | Conepkanue yaeOHOTO MaTepualia
3a1a4ax Beruuciienue BeposTHOCTEH C MCIOIb30BaHUEM (opMysa KoMOMHAaTOpuKku. OueHka 0,5
BEPOSITHOCTH  COOBITHA B MpO(ECCHOHANBHOW  AEATENbHOCTH.  PemieHue
po¢eCCHOHANIbHBIX 3a]1a4 Ha BEPOSTHOCTh COOBITHS
IIpakTnyeckune 3aHATHSA
Brruncnenue BeposiTHOCTEN € UCIIOJIb30BaHUEM (DOPMYJT KOMOMHATOPUKHU 2
Tema 9.6. Copep:xanue yueOHOro MaTepuana
Cepun bunapHblii ciy4aiiHbIl ONBIT (UCHBITAHUE), ycllieX M Heynada. HesaBucumbie 2
ITOCJICIOBATCIBPHBIX ucnelTanud. Cepusi HE3aBUCHMBIX HCHBITaHUN 110 mepBoro ycmnexa. Cepus
HCIIBITAHNH HE3aBUCHUMBIX UCIBITAHUN bepHymm
Tema 9.7. Coneprxanne yueOHOT0 MaTepuania
CnyyaliHble  BENMYMHBI | Crryuajinas BeIMUMHA. Pacmipe/ienieHue BepOATHOCTEN. J(arpaMMa pacrpeieNeHus. 4
1 pacCIpeaCICHHA. [Ipumepsl pacnpesneneHuil, B TOM 4HCIE, T€OMETPHUYECKOEe M OWHOMHAIIBHOE.
Maremaruyeckoe UucnoBble XapaKTEPUCTUKU CIIYYalHBIX BEJIMYMH: MATEMaTHYECKOE OXHUAAHUE,
OJKUJJAHHUE CIIy4alHOM | nycrepcus M CTaHAAPTHOE OTKIOHEHHE. IIpuMephl IPUMEHEHHS MATEMATHUECKOTO
BCJINYINHBI 0XKHJIaHMS, B TOM YMCIIE B 3ajadax W3 MOBCEIHEBHOM KM3HM. MaTeMaTHuyecKoe
OKMJIaHWE OWHAPHOW CIy4alWHON BENIMYMUHBI. MaTeMaTH4YeCKOE OXHUIAHUE CYMMBI
CIIy4allHbIX BEJITMYMH. MaTeMaTndeckoe 0’KMJaHUE U JUCIEPCUS TEOMETPUUECKOTO
1 OMHOMUAJIBHOTO pacnpeieneHuil
Tema 9.8. Coneprxanue yueOHOro MaTepuasa
3aKOH OONBIIMX YHCEN | 3ax0H GONBLIMX YMCET M €ro polb B HayKe, MPHPOAE M oOIIecTBe. BhIGOPOUHBIii 2
Henpeprisrbre MeToA HuccienoBaHni. [IpuMepsl HENpepbIBHBIX CIy4YalHbIX BeJlWYWMH. DyHKIUA
CIrydaiHbIe BEJIUMYHMHBI | joTHOCTH paclpeneicHus. PaBHOMEpHOE pacHpelelleHne M €ro CBOWCTBA.
(pacnpenenenus).
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HopmanbsHoe [ToHATHE O HOPMATIBHOM paclpe/leeHuI
pacnpezeneHue
Tema 9.9. Pemenue 3amau | ConepkaHue yueOHOTo MaTepuasa
KOMOMHATOPHKH, OnemeHTsl KoMOuHaTopuku. CoObITHE, BEpOSATHOCTH coObITHA. CloxeHue u 1
CTaTUCTUKH U TEOPHH | yMHOKEHHE BEPOSTHOCTEH
BCPOATHOCTCH IpakTHyeckue 3aHATHS
Kontponbnas padota no pazaeny 9 2
Koncyabranuun 4
IIpomexyTounas arrecranms 1,2 ceMecTp JK3aMeH 24
Bcero: 258
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3. MeToauyeckne yKa3aHHsl 10 NMPOBeIeHUIO MPAKTHYECKUX 3aHATHI/Ia00PATOPHBIX
paodot
[IpoBeaeHNEe NPAKTUUECKUX 3aHATUM MMO3BOJIAECT PEAIM30BATh CIIEAYIOLINE
TUAAKTHYECKUE LEeNH U 3aauu:
l) OINTHUMAJIBHO COYCTATh JICKIIMOHHBIC 3aHATUSA C CHUCTEMaTHUYECKOM
CaMOCTOSITENIbHOM YueOHO-T103HAaBATEIbHON AESITEIbHOCTBIO CTYIEHTOB, UX TEOPETHUUECKYIO
MOATOTOBKY C MPAKTUYECKOM;

2) pa3BUBATh YMEHMSI, HABBIKA YMCTBEHHOH pa0bOThI, TBOPYECKOTO MBILUICHHUS,
YMEHHUS UCII0IB30BATh TEOPETUUECKUE 3HAHUS JIUISl PEIICHUS MPAKTUUYECKUX 3a/1a4;

3) ®opmMupoBaTh yMEHHE UCIOIB30BaTh CIPABOYHYIO, IPABOBYIO, HOPMATUBHYIO
JIOKYMEHTAIMIO U CTICHIMAIIBHYIO JIUTEPATYPY;

4) dbopMUPOBATH y CTYIEHTOB HHTEPEC UCCIIEN0BATENbCKOM NEATEIIbHOCTH;

5) OCYIIECTBIISATh JUArHOCTUKY U KOHTPOJIb 3HAHUHM CTYJIEHTOB MO OTJCIbHBIM

pasjesiamMm u TeMaM MporpaMMbl.

Buabl npakTH4ecKuX 3aHATHH

[IpakTuueckass paboTa 3aKiO4YaeTcs B BBINOJHEHHH CTYAEHTaMH, MOJ PYKOBOACTBOM
MpernojaBaresisa, KOMIUIEKCa YYEOHBIX 3aJaHUM HaAIpaBJICHHBIX Ha YCBOCHHE HAay4YHO-
TEOPETUYECKMX OCHOB YYeOHOW JUCIUIUIMHBL, MPHOOPETEHUE MPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJIAMU MTPAKTUICCKON paOOThI C TIPUMEHEHHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTWH. DBbIMOMHEHUS NpakTUYECKOMl paboThl  CTYACHTHI
MIPOU3BOJISIT B MUCbMEHHOM BuUJie. OTUET MPEOCTABIISIETCS MIPENOIaBaTEI0, BEYIIEMY TaHHBIN
npenmer. [lpakTuueckue  3aHATHA ~ CIIOCOOCTBYIOT — Ooiiee  TiyOOKOMY — MOHUMaHHIO
TEOPETHUECKOr0 MaTepuaia Y4eOHOro Kypca, a Takke pa3BUTHIO, (OPMHUPOBAHHIO U
CTAaHOBIICHUIO PAa3JMYHBIX YpPOBHEH COCTaBISIOMIUX NPO(HECCHOHATFHON KOMIETEHTHOCTU
CTYAEHTOB.

3.1. TemaTuka u coaepKaHue MPAKTHYECKUX 3aHATHI/Ta00PATOPHBIX PpadoT

[TpakTrueckoe 3ansaTue Nel

Tewma 1.2. Yucna v BeIUMCIEHUS

Conepxxanue: BeinmonHeHue BbluMcieHuil JlelicTBUTenbHbIE uMciia. PanuoHanbHbIE U
MPPALMOHAIIBHBIE YHACIIA.

[Tpaktuueckoe 3anstue Ne2

Tema 1.3.ToxxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHusl YpaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI

Copnepxanne: CucTeMbl JIMHEWHBIX YPaBHEHUN. PellleHne npukiaaHbIxX 3a7a4d ¢ MOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

IIpakTrnueckoe 3ansTue Ne3

Tema 1.4.I1poruieHTHBIE BEIYHUCICHUS B MPOGECCHOHATBHBIX 33/1a4ax

Copnepxanue: [IpolieHTHBIE BBIYMCIEHUS B pacueTax JIEKTpuueckux uenei. [Ipumenenue
YPaBHEHUI U HEPABEHCTB B pacueTax MNIEKTPUUECKUX Lenei

[TpakTueckoe 3ansatue Ned

Tema 1.5. ITocenoBaTenbHOCTH U IPOTPECCUN

Conepxanue: Penienue 3a/1a4 Ha MpOrpeccuu

ITpakTrueckoe 3ansaTue Ne5

Tema 1.6. @yHkuuu U rpapuKu

Copepxanue: [Toctpoenue rpaguxoB QyHKIMIA
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[IpakTuueckoe 3ausatue Ne6

Tewma 1.7 BxoaHo# KOHTPOJIb

Copnepxanue: KontponpsHast pabora no paszneny 1

[IpakTuueckoe 3austue Ne7

Tema 2.2. Crenenn. CtanaaptHas GopMa 3amic I1eUCTBUTEIBHOTO YHCTIa

Copnepxxanue: IlpeoOpa3oBaHue BbIpaXKEHUH, COJEpXAIUX CTENEHU C palMOHAJIbHBIM
[I0Ka3aTesieM

[TpakTueckoe 3ansTue Neg

Tema 2.4. UppanuoHanpHble ypaBHEHUSI U HEPABEHCTBA

Copneprxanue: Penienne uppannoHanbHbIX ypaBHEHUN U HEPABEHCTB

[Ipaktuueckoe 3anstue Ne9

Tema 2.5. IIlpumeHeHne CBOMCTB cTeeHHON (pyHKIUN

Conepxanne: KontponbsHas padora o remam 2.1 - 2.4 pasznena 2

[TpakTrueckoe 3ansTue NelO

Tema 2.8. IIlpuMeHeHre CBOMCTB MMOKa3aTeabHOU QYHKIIUU

Copneprxanue: Penienne nokazarenbHbIX YPaBHEHUH U IOKa3aTeIbHBIX HEPABEHCTB

[Ipaktuueckoe 3anstue Nel 1

Tema 2.8. IIlpuMeHeHne CBOMCTB MOKa3aTeabHOW QyHKIUU

Conepxanne: KontponpHas padora o remam 2.6 - 2.7 paznena 2

Tema 2.10. CoiictBa jgorapudmon

Copneprxanue: [IpeobpazoBaHue BbIpaKE€HHM, COAEpKALIUX JTOraprpMbl

[IpakTuueckoe 3anstue Nel2

Tema 2.12. Jlorapudmuuecknue ypaBHEHUs U HEPaBEHCTBA

Conepxanue: Pemenue norapupMuiyeckiux ypaBHEHUN 1 HEPABEHCTB

ITpakTueckoe 3ansaTue Nel3

Tema 2.14.IIpumenenue norapuMoB K pelIeHHIo 3a/1a4

Coneprxanue: Pernenue norapu(Mu4eckux ypaBHEHH U HEPaBEHCTB

[Ipaktuueckoe 3anstue Nel4

Tewma 2.14.Tlpumenenue sorapumMoB K pEHICHHUIO 3a/1a4

Copnepxanue: KontponpsHast pabota o Temam 2.9 - 2.12 paznena 2

ITpakTueckoe 3ansaTue NelS

Tema 2.14.IIpumenenue norapuMoB K pelIeHHIo 3a/1a4

Conepxanne: KontponsHas pabora

[TpakTrueckoe 3anstue Nel6

Tema 3.5.1TpsiMble U IJTIOCKOCTH B MPAKTUYECKUX 3a7a4ax

Copnepxanue: PacrionosxeHue NpsMBIX U TUIOCKOCTEH B OKpyXKarolemM Mupe (Ipupoe,
UCKYCCTBE, apXUTEKTYpe, TEXHHUKE). PereHre npakTuKo-OpueHTUPOBAHHBIX 337134

IIpakTnueckoe 3anstue Nel7

Tema 3.6.0cHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI U UX B3aUMOPACIIOJIOKEHNE

Conepkanne: KontponpHas pabora mo pasaeny 3

ITpakTnueckoe 3ansatue Nel8

Tema 4.1.BexTops! B mpocTpancTe. JlelicTBUS ¢ BEKTOPAMHU

Copnepxanue: Pemenue 3a1a4, CBsI3aHHBIX C MPUMEHEHHEM MPaBUJI IEHCTBUMN C BEKTOpaMU

IIpakTnueckoe 3ansatue Nel9
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Tema 4.2. Koopaunatsl B ipocTpancTie. [Ipocreiiiue 3a1aun B KOOpAMHATaX

Copnepxanue: BpluucieHue yrioB MeXIy NpsMBIMH M ILIOCKOCTAMU. KoopauHaTHO-
BEKTOPHBIN METOJ IIPU PELIEHUH F€OMETPUUECKUX 3a7a4

[IpakTuueckoe 3ansatue Ne20

Tema 4.3.1TpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4X Ha KOOPJMHATHOM TIIOCKOCTH

Conepxxanne: KoopauHaTHass IUIOCKOCTh. BbluncieHue paccTOSHUNA M IUIOIIAJAEH Ha
KOOPAMHATHOM INIOCKOCTH. KOJIM4eCcTBEHHBIE pacyeTsl

[Ipaktuueckoe 3anstue Ne2 1

Tema 4.4. Pemienue 3a1a4 Ha KOOPAMHATHI U BEKTOPBI

Conepxxanue: PemieHwe 3amad, CBSI3aHHBIX C IPUMEHEHUEM IIpaBWI JEHUCTBHM C
BEKTOpaMHU. 3a/1a4¥ IJIAHUMETPUU U CTEPEOMETPUU U METOJIbI UX PEIICHUS

[Ipaktuueckoe 3anstue Ne22

Tema 4.4. Pemienue 3aa4 Ha KOOPAUHATHI U BEKTOPbI

Conepxanne: KontponbsHas pabora mo pazaeny 4

[Ipaktuueckoe 3anstue Ne23

Tema 5.1. OCHOBBI TPUTOHOMETPUU

Copepxanue: OnpeneneHne TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMeHTa

[IpakTuueckoe 3anstue Ne24

Tewma 5.7. Tpuronomerpuueckue ypaBHEHHUs

Copepxanue: PerieHue TpUroHOMETpUIECKUX ypaBHEHU N

[Ipaktuueckoe 3anstue Ne25

Tema 5.8. TpuronomeTprdecKkue HEPaBEHCTBA

Copnepxanue: PemieHne mpocTeHIINX TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C
UCIIOJIb30BaHUEM CBOWUCTB (DYHKIMMI

[TpakTueckoe 3ansaTue Ne26

Tema 5.9. Pemenne 3ana4 TpUroHOMETpUH

Copneprxanue: KontponpHas pabota no paszzeny 5

[TpakTrueckoe 3anstue No27

Tema 6.1. MOHOTOHHOCTH (PYHKLIHHU. DKCTpEMYMbI PYHKIMH. TOUKH SKCTpEMyMa

Conepxanmne: HaxoxneHue MakcuMyma M MuHUMyMmMa ¢(yHkouu. HawOGonpmee u
HalMeHblIIee 3HaueHUe (PYHKIMH HA IPOMEXKYTKE

[TpakTrueckoe 3ansaTue Ne28

Tema 6.2. Ilonatue o HeNpepbIBHOCTU (QYHKIIUU

Copnepxanue: Perienue HepaBeHCTB METOJIOM HHTEPBAJIOB

IIpakTnueckoe 3anstue Ne29

Tema 6.7. UccnenoBanue (pyHKIMNA U TOCTPOEHUE rPpahuKoOB

Copnepxanme: IloctpoeHne rpaduKoB MHOTOWIEHOB C MCIIOJIb30BaHHEM arrapara
MaTeMaTUYeCKOTo aHallu3a

IIpaktnueckoe 3ansatue Ne30

Tema 6.8. Haubosnbiiee 1 HauMeHblee 3HaUeHUs (QYHKIIUU Ha OTpE3Ke

Conepxxanne: HaxoxaeHune HauOOJBIIEr0O M HAaWMEHbBIIETO 3HAUYEHUS (YHKIMHM Ha
orpeske. [IpumeHeHre NMPOU3BOAHOM I HAXOXKJIEHUS HAWIYYLIETO PEUIEHUS B IPUKIJIATHBIX

3aja4ax

IIpaktrueckoe 3ansTue Ne3 1
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Tema 6.9. HaxoxaeHue ONTUMAJIbHOrO pe3yjbTaTa C MOMOIIbIO MPOU3BOJHONW B
MPAKTUYECKUX 3a7a4ax

Copnepxanue: Pemenue 3a1au cpeicTBAMU MaTEMaTUYECKOTO aHAIN3a

[IpakTrueckoe 3ansitue Ne32

Tema 6.10. Pemenne 3anau. [IponsBogHas GyHKIHMH, €€ IPUMECHEHHE

Coneprkanne: KontpoasHas pabota o pasueny 6

[TpakTueckoe 3ansaTue Ne33

Tema 7.4. Ilupamua. [lpaBunbHas nupamua. Y ceueHHas NUpaMuia

Copneprxanue: Berancienue 3JeMEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHalu, yribl

[IpakTuueckoe 3anarue Ne34

Tema 7.5. bokoBas 1 MoJIHAsA MOBEPXHOCTH MPU3MBI, TUPAMHUJIbI

Copneprxanue: Beruucnenue miomann 00KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHON
UPAMU/IBI

[TpakTnueckoe 3ansaTue Ne35

Tema 7.8. Cummetpusi B npodeccun. CedeHUss MHOIOTPaHHUKOB B IPOQeCcCHOHATBHBIX
3ajadax

Copnepxanue: BplnosHEeHHE BBIHOCHBIX IUIOCKMX YepTeXeld W3 PUCYHKOB IPOCTBIX
00BeMHBIX GHUTYp (BHU] CBEPXY, COOKY, CHU3Y)

[TpakTrueckoe 3anstue Ne36

Tema 7.11.Yceuennslii konyc. CeueHne yCEUEHHOTO KOHYca

Copnepxanue: Berunciienne pa3BEpTKH, CE4EHUs KOHYCa

[Ipaktuueckoe 3anstue Ne37

Tema 7.13. Ilonstue 06 oobeme Tena. O6GbeMbl MHOTOTPAHHUKOB U TEJI BpallleHUs

Copnepxanue: Beruncienne o0bEMOB reOMETPUUECKUX Tell

[TpakTrueckoe 3ansaTue Ne38

Tema 7.17. Pewenue 3aga4. MHOrOorpaHHUKHY U TeJla BpalLlEHUs

Conepxanue: BpluncneHue BenUYMH (AJIMHA, YroJ, oObEM, IUIOLIA/b IOBEPXHOCTH)
F€OMETPUUECKUX PUTYp, UCTIOB3YS U3yUEHHbIE (HOPMYIBI U METObI

[TpakTrueckoe 3anstue Ne39

Tema 7.17. Pemenue 3aga4. MHOrorpaHHUKH U TeJla BpalLlEHUs

Copnepxanue: KontponbsHas pabora

[TpakTrueckoe 3ansaTue Ne40

Tema 8.2. Ilnomane kpuBonuHeiHoi Tpaneunu. ®opmyna Herotona — Jleitbuuna

Conepxanne: Berancnenue unrerpaia o ¢popmysie Herorona-Jleitoauia

[TpakTrueckoe 3ansatue Ne41

Tema 8.3. OnpeneneHHbII HHTETPa B IPO(HECCHOHAIBHON AEATEIBHOCTU U KU3HU

Copnepxanue: Pemienue 3a1a4 Ha MPUMEHEHUE MHTErpaia JUIsl BRIYMCICHUS (U3MUECKUX
BEJIMYMH W TUIONIaAeH

[TpakTueckoe 3anarue Ne42

Tewma 8.4. Pemenue 3a1a4 Ha HAX0XICHHUE IEPBOOOPA3HON U €€ TPUMEHEHNE

Copneprxanue: KontponpsHast pabota no paszeny 8

ITpakTueckoe 3ansTue Ne43

Tema 9.3. Onepanuu Haa COOBITHSMU, HaJl BEPOSTHOCTAMU. Y CIIOBHAs! BEPOSITHOCTD

Copepxanue: BoinonHeHnue onepanuii HaJy COOBITUSAMU, HaJl BEPOATHOCTSIMU
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[IpakTuueckoe 3anarue Ne44

Tema 9.5. BepoaTHOCTH B MPOQPECCHOHANBHBIX 3a/1a9ax

Copneprxanue: Boraucienue BepoaTHOCTEH ¢ UCTIOIB30BaHUEM (DOPMYTT KOMOMHATOPUKH
[IpakTnueckoe 3ansatue Ned5

Tema 9.9. Pemenue 3a1a4 KOMOMHATOPUKH, CTATUCTUKY U TEOPUU BEPOSTHOCTEH
Conepkanne: KontpoasHas pabota mo paszueny 9

4. ®oHJ OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTPOJIb U OIlEHKA PEe3yIhbTaTOB OCBOSHHUS 00Ie00pa30BaTeIbHON AUCITUTLTHHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC PE3yJIbTaThl, HAIPABICHHBIC HA (POPMHUPOBAHUE OOIIHX
KOMIIETEHIIHIA TI0 Pa3JieiaM U TeMaM COJICpPKaHus y4eOHOro MaTepuania.

Kon xomMnerenuun Pa3znen/Tema Tun oneHOYHBIX MEPONIPUATHS

OK-01 Bce pazgensr TectupoBanwue

VYerHbIl onpoc

[IpencraBienue pe3ynbTaToB
MPAKTHYECKHUX padoT
KonTponbnas pabora
BrimonHeHne 3Kk3aMeHaIMOHHBIX
3aJaHui

4.2. KoHTpPOJIbHO-U3MePUTeIbHbIe MATePUAJIbI BKJIIOYAKOT:

Ilpu pewenuu 3adanun 1-4 3anumume npasunvHLIl OmMEem U3  Uembvlpex
npeoIoIceHHbIX:

1. (1 6amn) Packpoiite q)opMyny COKPAILIEHHOTO YMHOKEHHS a2-b7:

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

2. (1 6ayn) [Inomaap TpeyroapHUKA BEIYUCISAETCS 110 GOpMyIIe:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3. 10 5

3. (1 6amr) Kakoe u3 ciaeayromux Yrcell 3aKII0UeH0 MK Ty YhCIaMu 17 8

A)0,4;b)0,5;B)0,6;T) 0,7
4. (1 6ann) Jansl rpaduxu pynkumii. Kakas popmysna coorBercTByeT rpapuky 3):

1) N > 3)

o[ 11| o[ 1 ’ o[ 1
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L 2 9
y=x— _ 2 y=—=

A 20 YT 8L T s

Ilpu evinoanenuu 3adanuit 5-8 3anuuiume x00 pewieHUs U NOJIY4EeHHbLI OmeEem.
1 11

5. (2 6amna) Beraucnure: 2 5

6. (2 6awia) Pemmre ypasHenue X°-7x+10=0. Ecin ypaBHEHHE HMeeT OoJiee OIHOTO
KOpPHSI, B OTBET 3alHILINTE MEHbIINN U3 KOPHEH.

7. (2 6amna) [Jns pemonTa Tpedyercs 57 pynoHoB 060eB. Kakoe HauMeHbIIee KOJIUYECTBO
nayek OOOMHOro Kies HYKHO Al TaKOro PEeMOHTa, ecnu | mayka Kies paccuyuTaHa Ha 5
pysioHOB?

8. (2 6amna) Beicora BH mapamnenorpamma ABCD nenut ero ctopony AD Ha oTpesku
AH=2 u HD=32. [uaronans mnapamienorpamma BD paBna 40. Haiigute mmomans
napasuieJIorpaMma.

JonoJHUTEeIbHANA YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE PEUICHUA U NOJYYEHHDLI
omeem.

9. (3 6aya) Ppr6010B IpOTUTBIT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX IO
TEUCHHIO PEKH, 3aTeM OPOCHII SIKOpb, 2 Yaca JIOBWII PbIOY U BEPHYJICS 00paTHO 4epe3 5 4acoB OT
Hauaia nmyremecTBrs. Ha kakoe paccTossHUEe OT MPHUCTAaHW OH OTILIBUL, €CITU CKOPOCTh TEYCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAasi CKOPOCTb JIOAKH 6 KM/4?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA

OTtBer

DoHJ OLIEHOYHBIX CpEACTB IJId TEKYIIEro KOHTPOJIsA

Tekymuii KOHTPOJb MPOBOJATCS BO BpEeMs AyJIUTOPHBIX 3aHATHA MO MaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM mMIaHOM M pabouelr mporpammbl O]l «MaremaTuka» O BCEM
paszenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu »ToM oOyuaronuecs moay4yaroT IBe OTMETKH.

Teopernueckas 4acTb IPOXOIUT B (POpME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSTUBAIOT
MATh KapTOUEK C BOMPOCAMH, JAIOT TOJHBIM OTBET (CO CHHCKOM BOMPOCOB OOYyYaIOIIUECS
3HAKOMSTCS B Hauayle N3y4eHHs pa3/iena).
IlIkana nepeeooda 6annoe 6 ommemku no RAMUOAITLHOU CUCHEME

Ommemxa Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5
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3amaHus MPaKTUYECKOM 4acTH (KOHTPOJIbHbIE PabOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP no maremaruke.

Ha
MHUHYT).

BBINOJIHEHHE KOHTPOJIBHON paboTHI MO0 MaTeMaTuke faercs 1 akajgemudeckuit yac (45

KonrtponbHas pabota cOCTOMT UX 2-X yacTeil. B mepBoii yactu npeziaraercsi BHIIOIHUTD 4

3aJaHus

— BBIOpaTh MpaBUJIBHBIA OTBET M3 YETHIPEX MpPEMJIOKEHHbIX. Bo BTOpoil wactu

npeajaracTcCs BbIITOJIHHUTD 6 SaﬂaHI/Iﬁ - O(bOpMI/ITB X0 pCLICHUS U 3allNCaTh HOJIy‘IGHHBIfI OTBCT.

3a

IIPpaBHUJILHOC BBLIIIOJIHCHUEC JIF000T0 3aJaHus HCpBOﬁ qaCTu o6yqalomm710;1 IoJIydacT

onuH Oamna. [IpaBuiabHOE BBIOJHEHHUE 33aJaHUN BTOPOW YacTH OIleHHMBaeTcs 2 Oammamu win 1
0aJuI0M 3a YACTUYHOE PELICHHUE.
baiiel, oy4eHHBIe 3a BCE BBIIOJHEHHBIE 33/IaHUSL, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annos,

Heo0xo0umoe 013 ROJIyY€HUA OmmemKu

«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omauyno) 14-16

Hp;lete u njiocKkocmu, Koop()unambt U 6eKmopbsl 6 npocmpancmee

Oopaszosamensvhbie pe3yibmanmsl, noonexcauiue npogepke (I1emMennmol):

OK 01
Teopernyeckue BONpPOChI:
1. Cdopmynupyiite Teopemy ITudaropa.
2. Tlepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncaure ciocoObl 3aJaHUS IOCKOCTH.
4. Tlpopmomxute Teopemy: «Ecnmm ogHa W3 OBYX  MApaUIENBHBIX — MPSMBIX

16.

NEPIEHIUKYIIIPHA INIOCKOCTH, TO.. ..

ITIponomkure Teopemy: «Ecnu nBe mapajieabHble MITOCKOCTH MEPECEKAIOTCS TPETHEH,
TO...».

ChopmynupyiiTe onpeneneHue AByrpaHHOTO yIia.

PackpoliTe MOHATHE «YTOJl MEXAY MPAMBIMU».

Ilepeuncnure B3aMMHOE PacIIOIOKEHHUE ABYX NPAMBIX B IPOCTPAHCTBE

Kakwue npsiMmpie Ha3bIBalOTCS MapauIeIbHBIMU B IPOCTpPAHCTBE?

. Kakne npsiMble Ha3bIBarOTCS CKPEIIMBAOIMMHUCS B IPOCTPAHCTBE?

. Kakne npsiMbple Ha3bIBarOTCS EPIICHIUKYISIPHBIMU B IPOCTPAHCTBE?

. Ilepeunciire B3aMMHOE PACIIOIOKEHHUE NPSAMOU U IIJIOCKOCTHU B IIPOCTPAHCTBE.
. PackpoiiTe MOHATHE «YyTOJl MEXAY IIPSAMOMN U INIOCKOCTBIO.

. Packpolite moHsATHE «T1apauIeTbHOCTD MPSMOM U INTOCKOCTH».

. Packpolite nmoHsATHE «TIEPIEHIUKYISIPHOCTD MPSAMOU U IIIIOCKOCTH.

[Mepeuncnute B3aMMHOE PACIIOJIOKESHUE IBYX IIOCKOCTEH B MPOCTPAHCTRBE.
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17. PackpoiiTe NOHATHE «YTOJl MEXKIY IJIOCKOCTAMU».

18. PackpoiiTe NOHATHE «TapaJUIETbHOCTD IMIIOCKOCTEN.

19. PackpoiiTe MOHATHE «IEPIEHIUKYIIPHOCTD INIOCKOCTEM.

20. Kak HaiiTi paccTosiHuE OT TOYKH JI0 TPSMOiA?

21. Kak HaliTH pacCcTOSTHUE MEXKY IPSIMBIMU?

22. Kak HaliTH pacCcTOSIHUE MEXY IJIOCKOCTSAMU?

23. TIlponomkute onpenencaue: «llepneHauKyIsp — 3TO...».

24. Tlponomxute onpenenenue: «HakmoHHas — 3T0...».

25. IIponomxkute onpenenenue: «IIpoekius HAKITOHHOM — 3TO...».

26. [lepeuncanre CBOKWCTBA MapauIeIbHOTO MPOCKTUPOBAHHSL.

27. VI3 4ero cocTOUT NPSAAMOYTOJIbHAS CUCTEMa KOOPAUHAT B IPOCTPAHCTBE?
28. Ecniu TouKa JIeKUT B IUIOCKOCTH XY, KaKkas KOOpJMHATa y Hee HyJieBasi?
29. IIpuBenute npuMep KOOPAUHAT TOUKU A, KOTOpast JIEKUT Ha OCH Z.

30. PackpoiiTe MOHATHE «BEKTOPY.

31. Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU?

32. Kakue BeKTOpBI HAa3bIBAIOTCS MEPIICHANKYISPHBIMU?

KontpoabnHas padora
IlepBas yacTh
Ilpu pewenuu 3adanuii 1-4 3anumwiume nPABUIbHBIIL OMEeM U3 Yemblpex

npeo10HCceHHbIX.

1. (1 6amn) PacimdpyiiTe kpaTKyro 3amuck: a€ f3.

A) ToYKa @ MPUHAUIEKHUT TUIOCKOCTH [3; b) TOUKa a mpuHaANIeXuT npsiMoii 5; B) mpsimas a
NPUHAISKUT MI0CKOCTH ; I') mpsiMas a nepecekaeT MiIocKoCTs f3.

2. (1 6ann) Ipsameie AB u C/] ckpemuBatotcs. Kakoe pacnonosxxenue umeror npsimsie AC
u B/1?

A) napannensHsle; b) neprnenaukynspusle; B) ckpemubatores; [') nepecexkatorcs.

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

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

4. (1 6amn) Hawer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil Kakoro OTpe3ka
spisieTcst Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYUEHHBLIL OMEEN.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl NapajiefbHbIe
npsMble, IepeceKarollne HEeKOTOPYIO IMIIOCKOCTh B Toukax Aj, B1 u M. Haiinute nuny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh U ecin AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u AJl nonapHo neprnenaukynsapasl. Haiiaure otpezok CJI,
eciim AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 Gamma) (2 Oamma) Jawer Bektopbl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
NIPOM3BEICHUE BEKTOPOB.
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8. (2 6anmna) Haueptuts kyo ABCIHA1B1C1/11. [TocTtpouts Touky KEAB, Touky ME//1;C,
otpe3ok PEEA1B;C;.

9. (2 6amna) [pu KakuX 3HAYEHUSX 1 BEKTOPHI d (4,n,2), é(1,2,n) nepneHauKyIspHb1?

10. (2 Oamma) Odopmure nuct Oymaru A4 BepTHKAIBHBIMH, TOPU30HTATHHBIMHU,
HAKJIOHHBIMH JIMHUSIMU, UCTIOJIb3Yys Pa3HbIe IBETOBBIE OTTEHKH.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus

OTtBer

3.2 Ocnogvl mpuzonomempuu. Tpuzonomempuueckue ynkyuu

Oopaszoeamenvhole pe3yromamel, noodaexcauiue npoeepke (Inemenmot):

OK 01
Teopernyeckne BONPOCHI:

1. Yemy paBeH yroJ B OJMH paanuan?

2. B kakux 4erBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIHS y=SinX HNpUHUMAET
HOJIOKUTEIIbHbBIC 3HAUCHHS?

3. B xakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra QYHKIHS y= COSX IPUHUMAET
OTpULIATEIbHBIC 3HAYCHNUS?

4. [Mpomomxute onpenenenue: «CHHYC OCTPOTO yIia — 3TO...».

5 [Iponomkure onpenenenne: «KOCHHYC OCTPOro yriia — 3T0. .. ».

6 [Tponoikure onpenenenne: «TaHreHC OCTPOro yria — 3To...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8 Uemy paBHO nipom3BeeHue tgx*ctgx?

9. Yemy paset Sin(2x)? ChopMyaupyiite MpaBHIO BEIUYHCICHHS.

10.  Yewmy paBen Cc0S(2x)? ChopMynupyiiTe IpaBuIO BEIYUCICHHUS.

11.  Ilepeuncnure TPUrOHOMETPUUECKUE PYHKIUHU, YKOKUTE UX MEPHOIBI.
12.  Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

13.  emy paBeH nepuoa GpyHKIMH y=cos(x/4)?

14.  Omnpenenure 06s1acTh 3HAUCHHS QYHKIIUU Y=3C0S(5X)?

15.  Ilepeuncnure criocoObl peleHuss TPUrOHOMETPUYECKUX YPaBHEHHH.

16. PackpoliTe aJirOpuT™M pemeHus: OJHOPOIAHBIX TPUTOHOMETPUYECKHUX YPaBHEHHUU
IIEPBOTO NOPsJIKa.

17. PackpoiiTe alroputMm pemeHus OJHOPOIAHBIX TPUTOHOMETPUUYECKHX YpPaBHEHMM

BTOPOT'O IMOpsAJIKa.

KoHnTtpoJbsHas padora
IlepBas yacThb
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1. (1 6amn) B AABC COSCZ%. Kaxkas u3 cropon siBnsiercst runorenyzoi AABC?
A) AB; B) AC; B) BC; T') CB.
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Aucm 40

2. (1 6ayn) Yriom kakoil ueTBepTH sABisieTcs yroa a=410°?

A)LB)ILB)HET) IV,

3. (1 6amr) Kakue u3 GyHKIUN SABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6amn) Ilepuon pyHKIMM y=sinx?

A)n/2; B)2m; B)4m; ')

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEN.
. T [
5. (2 6amra) Beraucnure: sin 5 T Ccos-.

. V2 . V2
6. (2 6amta) Haiinure 3HaUYeHHE BBIpAKEHUS 4arcc0s? - 4arcsin(— 7)

7. (2 6anna) Halinure 3HaueHNe BbIPAKEHUS Ttg 13%. g 77°.

1 . .
8. (2 6anna) Pemute ypaBHEHHE COS X = . 3anuimnTe HAMMEHBIINI MOJ0KUTEIbHBIN

KOPCHb YpaBHCHU:.

9. Pemmre ypasuenwue Sin® x - 4 sin x + 3 =0.

10. ITocTpoiite rpaguk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SINX

ITAJIOHBLI OTBETOB:

Homep
3agaHus

10

OTtBer

Ilpou3seoonasn u nepsooodpasznan hynkyuu

OoépazoseamenvHolie pe3yrvmamel, noodaexcaujue npogepke (Inemenmst):

OK 01

RBOoo~NoOwNE

= o

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenne: «IIponssognas — 31o...».
Packpolite reoMeTpUYeCKUI CMBICIT IIPOU3BOJHOMN.
Packpoiite puznuecknii CMbICT IPOU3BOJHOM.
[Tepeuncnnre npaBuiia BEIYMCIEHNS TPOU3BOIHBIX.
Yemy paBHa IpOU3BOIHAS CTETIEHHON QyHKIMNU?
YemMy paBHa IpOU3BOJHAS IPOU3BEACHUS?
Yemy paBHa IPOU3BOJHAS YACTHOTO?
Yemy paBHA IPOU3BOIHAS CIOXKHON QYHKIUU?
ChopmynupyiiTe mpu3HaK Bo3pacTaHus QYHKIIUH.
Chopmynupyiite npuzHak yObIBaHUS (PYHKIIUH.
ChopmynupyiiTe Tpu3HaK TOYKA MaKCUMyMa (yHKIIUH.
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12. ChopmynupyiiTe npru3HaK TOYKM MUHIMYMa (DYHKITUH.
13. CocraBbTe aNrOpUTM pEIICHUS 3aJa4 Ha HAXOXKJICHUS HaUOOJBIIETO U
HAaUMEHbBIIETo 3HauUeHUsl GYHKIIMHU HA OTpe3Ke?
14. CocTaBpTe aNIrOpuUTM HCCICNOBAaHUS H TIOCTpOSHUs rpaduka QyHKIHHA C
MOMOIIbIO TPOU3BOTHOM.
15.  IIpomomxute onpenencuue: «Dynkuus F(X) Ha3piBaercs ...».
16.  PackpoiiTe reoMeTpu4eCcKii CMBICI OMPEEIEHHOTr0 UHTErpasa.
17.  Ilponmomxute onpenenenue: «KpuBoauHeiiHas Tpanenus — 3T0...».
18.  Cdopmymnupyiite hopmyny Herorona-JIeiiOnwua.
19. B uem 3akiouaeTcs 0OIIMiA BUJ BCEX MEPBOOOPA3HBIX?
20.  IlepeuncnuTe nmpaBuja BIYUCICHUS HHTETPATIOB.

KonTpoabLHas padora
IlepBas yacTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeEEem U3 Yemulpex NPeodi0HCeHHDIX.

1. (1 6amn) Yemy paBHa mpou3BOAHAS PYHKIIMU y=2x3?
A) y'=5x; B) y'’=6x; B) y'’=6;T) y’=6x°

2. (1 6ann) [To xakoit u3 GopMyI BEIUUCISETCS MPOU3BOAHAS YACTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = ——; D)(f(g(x) =t (g(x))*g ().
3. (1 6amn) Pemmre ypasrenue f'(x)=0, eciu f(x)=3x* — 6x +4. Boibepute OTBET.

A)1;B)-1;B)4;T) -4.

4. (1 6amr) O6mHMit BUI Beex MepBoooOpasHbIx s f(x)=Sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropasi yacth
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.
5. (2 Oamma) MarepuanpbHasi TOYKa JIBIDKETCA MPSMOJIMHEHHO 1O  3aKOHY

1
x(t) = th +1—10

(rne x— paccTossHUE€ OT TOYKHM OTcueTa B MeTpax,t— Bpems B
CeKyHJlaX, M3MEpEeHHOe C Hauajia JABIKEHUs). B kakoli MOMEHT BpeMeHHU (B CEKyHHax) ee
CKOpOCTh ObLIa paBHa 5 M/c?

6. (2 6auta) Ha pucynke nzobpaxén rpaduk dynkuuu y=F(X) u kacatenbHas K HEMY B
TOYKe ¢ abcuuccoit Xo. Haiinure 3HaueHne npousBoqHoil GpyHkuuu f(X) B Touke Xo.
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7. (2 6amna) Pemute HepaBEHCTBO: x?-16 <0
8. (2 Oamma) Ha pucynke uzobpaxen rpadpux ¢yukuuun Y=f(X), ompenenénnoit Ha

untepsaiie (—3; 11). Haiinure Hanmensinee 3Hauenue ¢pynkuuu f(X)na orpeske [2;9,5].
u

A y=flz}
N\
1, I\
SR EEE
) / ‘-,lII]
AN\ \Jr

9. (2 6anna) Ha pucynke u300paxén rpauk HEKOTOpoit GpyHkuun Y — f (x) (mBa my4a c
oOmiell HayambHOW TOUKOH). [loNb3ysCh PUCYHKOM, BBIYHCIHUTE F (8) —F (6)7 rz[eF (x)_

OJIHA W3 TIEPBOOOPA3HBIX DYHKI[HU fx).
vA

9
o

|
o 1 7 8
10. (2 OGamma) dupme «JluzaitH+» BBIACIAIOT YYacTOK 3eMiM Mom@aapio 100 M2,
[Ipennarator yeTblpe ydacTka pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yyacTok
o106puT aupextop pupmel «Jlu3aitH+»», yIUTHIBasE, YTO HEOOXOAUMO OyAET MOCTaBUTH 3a00p
10 IEPUMETPY?

|
I
|
|
|
|
|
|
|
‘|
|
|
|
1

.
-
X

TAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus

OtBer

Mmuozocpannuku u mena epauieHus
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PIrYTHUC

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
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«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 43

Obpa3zosamenvhvle pe3yipomantvl, nodaeHcaujue NPoOGEPKe (InemeHmol):

JIP6 1, JIP6 6, JIPG 9, JIP6 10, JIP6 11, JIP6 12, JIP6 14.

OK 01
Teopernyeckne BONPOCHI:
1. [Tponomxute onpenenenue: «MHOTOrpaHHUK — 3TO...».
2. [Tponomxute onpenenenue: «llpuzma —370...».
3. [Tponomxure onpenenenue: «lIpsMoyronabHbIii napauieaenunes — 310. .. ».
4, [Iponomxkure onpenenenue: «Kyd — 3T10...».
S. IIponomxure onpenenenue: «Ilupamuna — 3t0...».
6. CdopmynupyiiTe CBOWCTBO O MPOTUBOJISKAIINX TPAHAX MapajUIeIenunesa.
7. CdopmynupyiiTe CBOWCTBO O JUArOHAISX MapauIesIeHUIIeAa.

8. ChopmynupyiiTe CBOWCTBO O JUArOHAIH U JIMHEHHBIX pa3Mepax MpsiMOYTOJILHOTO
napajelenunea.

9. Kakas npusma HazbpiBaeTCs npsiMoii?

10.  Kaxkas npusmMa Ha3bIBaeTCS MPABUIBHOMN?

11.  PackpoiiTe noHATHE «IpaBUIIbHAS TUPAMHIA.

12. Yo Takoe anodema npaBUILHON MTHUPaAMHIBI?

13. B uem oriauuue MOJHONW MOBEPXHOCTH HPU3MBl OT IIOJHOW IOBEPXHOCTH
nUpaMubl?

14.  CdopmynupyiiTe TeopeMy O BBIUUCIEHHH OOKOBOH MOBEPXHOCTU MPSIMOii
MIPU3MEI.

15.  Cdopmynupyiite TeopeMy O BBIUHCIEHHH OOKOBOH MOBEPXHOCTH MPAaBUIBHOM
UPaMUJIBI.

16.  HasoBure npeamersl M3 Bamed NpodecCHOHANIBHOW JesTeIbHOCTH, KOTOpbIE

UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. [Tponomxure onpenenenue: «lunmuuap — 310...».

18. [Tponomkure onpenenenne: «KoHyc — 3T10...».

19.  Ilponmomxwute onpeneneHue: «Y CEYeHHBIH KOHYC — 3TO...)».

20.  TIpomomxwure onpenencHue: «lllap —310...».

21.  Yro sBNseTCS BBICOTOH YCEUEHHOTO KOHYyca?

22. Yo sBIsAETCS OCEBBIM CEUCHUEM IIIMHAPA, KOHYCa, YCEUSHHOTO KOHYca, mapa?

23. [lepeuncante enMHUIBI ©3MEPEHUSI IIJIOMIAIH, 00BeMa.

24, Uemy paBHO OTHOIICHHE TUIOMIAJEH TOBEPXHOCTEH TMOMO0OHBIX (uryp B
IIPOCTpaHCTBE?

25. Yemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYp B MPOCTPAHCTBE?

26.  Haszowute npeaMeTsl U3 Baiieil NpoecCuoHaNbHOM NesSTeTbHOCTH, KOTOPbIE

UMEIOT (POPMBI TeJ BpallCHHS.
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KoHTpoJbsHas padora
IlepBasi yacThb
Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npasuIbHLLL oOmeem U3 Yemblpex

nPeONoHCEHHDIX.

1. (1 6amm) B kakux enuHUIAX U3MEPsSeTCs 00bEeM MHOTOIpaHHHUKA?

A) B Mmerpax; b) B kyOuueckux merpax; B) B kBampaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6amn) [Tnomans MOTHOM MOBEPXHOCTH TPU3MBI BEIYUCIISETCS 10 (hopmyiie:

A) S=S00k + 2 Spcii.; B) S00k =Poc*H; B) S=B00k + S Spc; I') SO0k =2P o *H.

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

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOenpenHas Tpaneuus; B) npsmoyronsuuk; I7)
NPSMOYTOJIbHAS TPACIIHS.

4. (1 6amn) Kakas ¢urypa momydaercsi MpH BpPAIICHUH MPSMOYTOIBHOTO TPEyroJbHHUKA
BOKPYT OJTHOT'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 OMEEN.
5. (2 6amna) Pe6po ocHOBaHMS MPaBWIBHOW TPEYTOJIBHOW MHUpamMuIbl 3 M, anodema 6M.
Haiiaure miomaas 60KOBOM MOBEPXHOCTH MHUPAMUJIBIL.
6. (2 6ayna) JIBe cTopoHBI MmapajuiesiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMNBIIYIO0 CTOPOHY MapajienorpaMmma.

a4

7. (2 6anna) [IpsAMOYroJpHUK CO CTOpPOHAMHU § €M M 3 CM Bpalaercs BOKpPYr OoJiblien
croponbl. Haiinute o6beMm, 1iommaad O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.
8. (2 ©Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JBYTPAHHBIE YTIIBI IPSMBIE).
3

3

i

Fad

9. (2 6amna) Kninenty HE0OX0AMMO, YTOOBI B KOMHATE 0053aTeIbHO MPUCYTCTBOBAIA OOHEMHBIE
2JIEMEHTHI JIeKopa IWIMHIApHYECKOW ¢opmbl. [locTpouTh W3 OymMard MoJenb IMIMHIPA.
Pa3mepbl ans mocTpoeHUs BHIOpATh CaMOCTOSITENIBHO, C yYE€TOM TOTO, YTO COOTHOIICHUE
paanyca K BBICOTE JOIKHO OBITh 1:2.

10. (2 6amna) Paccuntarh KOTHMYECTBO 2-X KUJIOTPAMMOBBIX OaHOK KPacKu HYXHO KyIHTb JUIs
OKpalllMBaHUs [MWIMHAPUIECKOro cBoaa noasana. Pacxon kpacku 100 r va 1 m°. Cuurars n=3.
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9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a1aHus

OTtBeT

Cmenennasn, nokazamensvhan u n02apugpmuyeckas Qynkyuu

OoépaszoseamenvHolie pe3yrvmamal, noodiaexcaujue npoeepke (Inemenmst):

OK 01
TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite orpeneneHue CTeNeHHON (QyHKIUH.

2. [lepeuncnure cBoicTBa CTENEHHON (PYHKIMN

3. ChopmynupyiiTe onpeeeHne moka3areaIbHou (QyHKITUH.

4. [lepeuncaure cBoicTBa MOKa3aTENbHON (YHKIIMU

S. Cdopmynupyiite onpenenenue sorapupMuIecKoi GyHKIIH.

6. [Tepeuncnure cBoiicTBa JorapupMuUIecKoi GyHKIUH.

1. [Iponomxkure onpenenenue: «Jlorapupm — 310...».

8. Yemy paBeH jorapudm npou3BeaeHus?

9. Uemy paBeH jorapu@m yacTHOro?

10.  IlpuBeaurte mpumepsl JorapupMUUECKON CIUpPAIN B MPUPOJE U B OKPYKAIOLIEM
MUpe.

11. Ha uro HeoOxoauMO OOpaTUTh BHUMAHWE MpPU pPEIIEHUH HPPALUOHAIBHOTO
YpaBHEHHSI YETHOU CTETIEHU?

12. Yemy paBeH KOpEHb YETHOU CTETIEHU U3 OTpuliaTeabHoro uncna? Ipuseanre
npuMep.

13. Yemy paBeH KOpeHb HEUETHOH CTENEHU U3 oTpularenbHoro uucia? Ilpusenute
npuMep.

14, Ha urto crour oOpaTUTh BHUMAaHHWE IMPU pEIICHUM JIOTapU(PMUUECKUX H
UppaIMOHATBHBIX, APOOHO-PAMOHATBHBIX YPABHEHUN 1 HEPABEHCTB?

15. B uem 3akirodaercs rpaduuyeckuii crocod pemeHus ypaBHEeHHH.

KoHnTtpoJbsHas padora
IlepBas yacThb
Ilpu pewenuu 3ad0anun 1-4 3anumiume npaguUIbLHBLIL oOmMeem U3 UYemvlpex

nPeONoHCeHHbIX.

1. (1 6amt) Mesxy KakKuMH IBYMs HATYPaTbHBIMH YHCIAMH HAXOXUTCS YiCio 1/197?
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Ha pucynke uzobpaxén rpapuk ¢ynxmuu una f(x)=a*. Haiimure 3Hauenne
f(2).
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Y
511
flx)=a"
o g ]
ol 1. x

A) 25.; Bb) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amr) Kakas u3 ¢yHKIMI BO3pacTalOT Ha BCE 00JIACTH ONpeIeICHUS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% I') f(x)=log: x.

2

4. (1 6amr) Ykaxure 06acth onpenenerus pyakiun f(x) = 1g 2):73

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

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

8 10, 8
5. (2 6anna) HaiinuTe 3HaueHHE BBIPAKEHUS 47117447
6. (2 6amra) CKOJIBKO IIENIBIX PEHICHUN UMEeeT HepaBeHCTBol<7x‘1§49?

7. (2 6anna) HaiinuTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amra)) PaccrosHue oT HabmrOmaTels, HaXOIAIIErocs Ha HeOObIION BhicOTE h
KHJIOMETPOB HaJ 3eMIIEH, 10 HaOMt0/1aeMOi UM JIMHUU TOPU30HTA BBIYHUCIAETCS MO (hopmyie

= V2Rh .
! , tme R=6400 kM — pammyc 3emmu. C Kakoil BBICOTHI TOPU30HT BHIEH Ha
paccTostHuu 48 kusomMeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paJdOaKTHBHOTO HW30TOMAa €r0 Macca YMEHBIIAETCS IO

m(t) =mg-277,
3aKOHY rie Mo — HadajabHas Macca M30Tomna, t— BpeMs, IpoIlIeaee 0T
HAYaJbHOTO MOMEHTa, | — TMepuoJ Toiypacmana. B HadanpbHBIE MOMEHT BpEMEHH Macca
n3zorona 184 mr. [lepuon ero nmonypacmana cocraisier 7 MmuH. Haitaure, yepe3 CKOJIbKO MUHYT
Macca u3orona 0yaer paBHa 23 Mr.
10. (2 6anna) Haiiqute 3HaueHue BoipakeHus: logg 108 + logg 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHuA

OTBer

Onemenmul meopuu 3ep0;1mnocmeﬁ U Mamemamuueckoil CmamucmuKku

Oopa3zoeamenvnvle pe3yibmamol, nooaexcaujue npogepke (1emenml):
OK 01
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Teopernyeckne BONPOCHI:
[Tponomxkwure onpenenenue: «CiydaiiHoe coObITHE — 3TO...». [I[puBeauTe npumep.
[TpuBenuTe mpuMep T1O0CTOBEPHOTO COOBITHSI.
[TpuBenuTe MpUMeEp HEBO3MOKHOTO COOBITHSI.
[Tponomxkute onpenenenue: «BeposTHOCTH CIIy4aifHOTO COOBITUS — 3TO...)».
ChopmynupyiiTe mpaBuIO HaX0XKICHUS CIOKCHHS BEPOSITHOCTEH.
ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSATHOCTEH.
Kak naiitu cpeanee apupmeTnyeckoe 4uciIoBoro psua?
Kak HaiiTu Meinany 4ynciioBoro psiaa?
Kak Bbrumcinsercs pazmax 4yuciaoBoro psjaa’?

RBPBoOoo~NOR~wNE

0.  Jlns yero Hy»HBbI Auarpammsl, rpaguku? Ilepedncnure BUIBI JUarpaMmm.
1. IlpuBenure mnpuMepsl NPOSBICHUS 3aKOHa OOJBUIMX YHUCET B IMPUPOAHBIX
SIBJICHUSX.
12.  IlpuBeaure npumepsl MPOSBICHUS 3aKOHA OOJIBIIMX YUCEI B OOILECTBEHHBIX
SIBJICHUSIX.
13.  Yro u3yuaer cratucTuka?
14.  Ilponomxure onpenenenue: «Coyeranue — 310...».
15.  Ilponmomxure onpenenenue: «Pa3menienue — 31o...».
16.  Ilpomomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

KonrtpoJsabHas padora
IlepBast yactb

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLIL OmMEEmM U3 UYemblpex
npeo1oIHceHHbIX

1. (1 6amm) Kakux coObITHi HE OBIBaE€T B TEOPUHU BEPOSTHOCTEH?

A) cnyuaiinbie; b) Hecnyuwaitabie; B) noctoBepusie; ') HEeBO3MOXKHBIE.

2. (1 6amm) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OINPEIEIEHHOW COBOKYITHOCTH YCIIOBHH,
00s3aTeNbHO MPOU3OUET - ATO:

A) cnydaiinoe; b) nHecnywaitnoe; B) noctoBepHoe; ') HeBO3MOXKHOE.

3. (1 oOamn) BeposTHOCTH CIy4yaHOTO COOBITHSI €CTh HEOTPHIATEIbHOE YHUCIIO,
3aKJIFOYEHHOE MEX]ly YHCIIaMHU:

A)Oul; B)0u 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHue €IWHHUI[ COBOKYNHOCTH IO TMpH3HaKy; b) pa3OueHue enuHuUI
COBOKYITHOCTH Ha TpYMIbl M0 MpU3HaKy; B) o0oOmeHne enunnuHbiX (haktoB; 1) o0oOmeHne
€IMHUYHBIX TIPU3HAKOB.

Bropas yacrtb

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHLLIL OMEem.

5. (2 6amna) B oduce nuzaiiHEpCKOro areHTCTBa HaXOAATCA § MOCETUTENEH KEHCKOTro
nosia U 2 mMyxckoro. OnpeaenuTs BEPOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTuTCS
MY>KUMHA.

6. (2 6aima) Ha xondepennuo npuexanu 2 ydeHslx u3 ['epmanun, 3 u3 Cepbuun u 7 u3
HIBeitiiapun. Kaxapiii u3 HuX Jenaer Ha KOH(pepeHUMH oauH Jokiaa. [lopsaok IokianoB
onpezensercss xepeObEBkoil. HaliiuTe BEpOSTHOCTH TOrO, YTO MSATBIM OKAXETCS JOKIIaJ
yueHoro u3 Cepoum.
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7. (2 6amna) Mama, Tumyp, uana, Kocts u AHTOH Opocuim kxpeduii — KOMY TOCTaHETCs
MPOEKT 1Mo oOpMIICHHIO cBaJleOHOTrO 3ayia. HaliauTe BEepOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMOIHATH AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX U TpH cuHUX (riomactepa. diomacTepsl BHITACKUBAIOT
o odyepeAu B cCiydyailHOM mopsiake. KakoBa BepoOSITHOCTH TOro, YTO MEPBBIA pa3 CUHUMN
doMacTep MOSIBUTCS TPETHUM TI0 CUETY?

9. (2 6amna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitgute moxny psina
U cpenHee apudMeTHIecKoe psija.

10. (2 6amma) ITpu aHanmM3e MEHOBBIX MPEANOUYTCHUH KIMEHTOB AU3aiHEPCKOTO areHTCTBA
MOJy4eHBbl JAaHHBIC, MPEACTABICHHBICE B TaOJWIe: OO KIMEHTOB, MPHUOOPETAIONINX
MU3aiiHEepPCKUE YCIyTd OJMHAKOBOTO Ha3HAYEHUS, HO pa3Nu4HOM 1eHbl. HaliTu Moy ciydaitHoi
BEJIMYMHBI. X — [IEHBI MMPOJIaBAEMBbIX yCIYT.

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

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a1aHus

OTtBer

@DoHJ O1LIEHOYHBIX CpPpeacTB Jist pY6e)KHOl"O KOHTPOJIA

Ooépaszoeamenvhole pe3yromamel, noodaexcauiue npogepke (Inemenmst):
OK 01

IlepBas yacThb
Ilpu pewenuu 3adanuini 1-4 3anuwiume npaguIbHLIL OmMEem U3 UYemblpex

npeooIceHHbIX.

1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMEET cepennHa oTpe3ka 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 6ann) IIpsmele AB u CJ] napamiensuble. Kakoe pacnonoxenue nmerot npsimbie AC
u B/1?

A) napauiensaele; b) nepnennukynspusle; B) ckpenuBatores; I') nepecekarores.

3. (1 6amn) Kakue u3 GyHKIMHI SBASIOTCS YETHBIMU?

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

4. (1 6ann) Ha pucynke uzobpaxen rpaduk mpousBognoi pynkuuu y=f(X). [Ipu kakom
3HA4YeHUH X (QYHKIMS MPUHUMAET CBOE HaMOOJIbIIIee 3HaYeHUe Ha oTpeske [-4; -2] ?
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..ll
y=f"(x)
.".; I A
[0 1 x

A)0.5; B) -4; B) -5; ) 1.

Bropasi yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewteHus u NOIYUEHHbLI OMEent.
5. (2 6amna) Yepes koHubl otpe3ka AB u ero cepenuny M mpoBeneHbl MapajielbHbIe
IIPsIMBIE, MIEPECEKAIOIE HEKOTOPYIO IUIOCKOCTh B TouKax A1, B1 m Mj. Halinure mmny otpeska
MM, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eciin AA1=6 cm, BB1=4 cM.

6. (2 6ama) ans Touku A(6,7,8) , B(8,2,6). Haitnute nnuny Bexktopa AB.
T

7. (2 6anna) Haigure g\ 2/ eemtg @ =0,5.

8. (2 Gamra) MarepuanbHasi TOYKa JBMIKETCS MPAMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHUE OT TOYKH OTCYeTa B METpax, t— BpeMs B ceKyHaX, U3MEPEHHOE ¢ HaJaja
IBUXKEHHS ). B kakoii MOMEHT BpeMeHH (B CeKyHaX) ee CKOpoCTh Oblia paBHa 3 m/c?

9. (2 Gana) Jlana Gpynrkuus f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3amummuTe HAMMEHBIIUI
HEOTPHUIATEIILHBIA KOPCHb.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHuA

OTtBer

DoH/1 OLIEHOYHBIX CPEACTB IS POMEKYTOYHOM aTTecTANNH (IK3aMeH)

Ha BeImosHEHWEe THCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHUYeckuX yaca (240 MuUHYT).

DK3aMeHaImoHHas paboTa COCTOUT MX 2-X YacTel: 00513aTeTbHOM U IOMTOJTHUTEIIBHOM.

OO0s3aTenbHasT YacTh COACPXKUT 3alaHUs MHHHUMAIBHOTO 00s3aTeIhHOTO  ypPOBHS,
JIOTIOJIHUTEIIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Ipu BBIONHEHWU 3aaHMl 00s3aTeNLHON YacTH TpeOyeTcs MPeICTaBUTh X0 PEIICHUs U
yKa3aTh TOJIYYCHHBIH OTBET. 3a MPaBWJIBHOE BBHITIOJIHEHHE JIIOOOTO 3a/laHusi U3 00s3aTeIbHOM
yacTu oOydaromuiicss moiaydaere oauH Oamir. [Ipu BhIMONHEHWM 3aJaHUs U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PEIICHHS U JaTh OTBET. [IpaBuiIbHOE BBITIOIHEHWE
3aJaHui JOMOJHUTEIbHON YacTH oOIlleHuBaeTcd 3 OamraMu wid 1-2 OamiaMH 3a 4aCTHYHOE
perieHue.
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Ba.]'IJ'IBI, IMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHusd, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHUs OMMEMKU
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YACMUL)

OoépaszoeamenvHolie pe3yirvmamel, noodiexcaujue npoeepke (Inemenmst):

OK 01
IK3amenayuonnble 3a0aHUA NO MAmMeMamuKe

Oo0si3aTe/IbHAS YACTh
IIpu BbINOTHEHNH 3a7aHuii 1-12 3anMIIKTE X0/ pelieHNs] U MOJIyYeHHbIi 0TBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pHUCyHKE JKUDHBIMH .,

TOYKaMH IIOKa3aHO CYTOYHOE€ KOJIMYECTBO OCAAKOB, <=

BBITIAaBIINX B JnmucTe ¢ 7 o 18 mexabps 2001 roma. 7 il

35 lIIl |II

IIo TOPU30OHTAJIN YKA3bIBAOTCA UYHUCIIA MEcAld, Mo 3.0 / |

=
=l
|

BCPTUKATIM — KOJIMYECTBO OCAJKOB, BBIIIABIINX B

COOTBGTCTBYIOH.II/II\;I ACHb, B MHWUINMECTpPAX. Z[J'IH

]
|
™

|t
-l

HarjisiTHOCTH KUPHBIC TOYKH HA PUCYHKE COCIUHCHBI -

=i L
L
==
|
-l

o

—

auHued. OmnpenenuTe MO PUCYHKY, CKOJBKO JHEH
BBITIaZ[ANI0 OoJiee 2 MIJITTUMETPOB OCAIKOB?
3. (1 6ann) CTOMMOCTH YCIyT 4YaCTHOTO au3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCIIYTH JIM3aiiHepa 10 MOJopoKaHus, eciiu mocie KineHT 3amiatui 55000py0?
4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ ppiOoi, 5 ¢ BapeHbeM U 4 ¢ BuiHei. 0ns
HayraJ BBIOMpaeT oluH MUpoxoK. HaiiiuTe BEpoATHOCTH TOTO, YTO OH OKAXKETCS C BUILITHEH.

7 = =] 10 11 1z 1= 14 1= 1 17

5. (1 6ann) Haiinure 3HaueHue Beipaxenus 10g,2 + log, 32
6. (1 6ann) Halinute KOpeHb ypaBHEHUS 7-6x=7.
7. (I 6ann) Pemute HepasenctBo 257 > 64. B OTBeT 3amMIIMTe HAMMEHBIICE
MOJIOKHUTETBHOE YUCIIO.
xX+2 1
y 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinute npousBoaHyto GyHKiwH B Touke X=0:y = —x* - 6x° + 7x -1
4
10. (1 6ann) Kactpromns, odpopmiieHHas! 0 UHAWBUIAYaIbHOMY 3aKa3zy, UMeeT (hopMmy

nwimHapa. Beicota kactpronu 35 oM, nuamerp ocHoBaHus 20 cMm. Paccuurtailte BMECTUMOCTH
JTAHHOM TOCY/Ibl, JICJICHHYIO Ha TT.
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11. (1 6ann) Haitogute muiomanb GUrypsl, M300paKeHHONW Ha PUCYHKE
|\
| L \
A \
=
12. (1 6ann) Teno ABUKETCS MO 3aKOHY S(t)=3t2+5t (M) Haiiti ckopocTh Tena yepe3

lc mocne Havana JBUKEHUS.
JonoJHuTEeIbHAN YACTH

Ilpu evinonnenuu 3a0anuii 13-16 3anuwiume x00 peuteHun u NOYYEHHbLIL Omeem

13. (3 6anna) BeraucouTe mIOMAAb y4acTKa CTOJA, OTBEAEHHOrO IS [IPE3EHTAMH paboT
nu3arHepa Bacunusd, nepuMeTp KOTOPOro OrpaHUYMBAIOT JIMHUHU FXZ-ZX-z u

y=-x2+2. Brimonnute ueptexx. OTBET gaiiTe B KBaJpaTHBIX METpax.

14. (3 6ama) Pemmre ypaBHenme sin’X - 2sinx=0. B OTBeT 3alMIINTE KOJIMYCCTBO
pelIeHu#, TPUHAISKAIINX TPOMEXKYTKY [0; 47T ]

15. (3 6anna) Haiinute 00b€M MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCe
JIBYTPAHHBIE YTJIbI npsiMbIe).

0

)

16. (3 6anna) 3aka3 Ha 126 OTKpPBITOK MEPBbBIi TU3aliHEp BHIMOIHIET Ha 5 yacoB ObICTpee,
geM BTOpOH. CKOJIBKO OTKPBITOK 3a Yac M3TOTABJIMBACT MEPBBIN IU3aliHEp, €CIIM U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTh Ha 5 OTKPHITOK OOJIbIIe BTOPOro?

ITAJIOHBLI OTBETOB:

Homep 1123|4567 |89 ]10|11 12|13 |14 | 15| 16
3aaHus

OTtBer

5.YCJIOBUMA PEAJIM3AIUU ITPOI'PAMMBI JIMCHUITJIMHBI

5.1. Inst peanusanuu nporpaMmbl y4eOHON AMCHUIINHBI JOJDKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:

Peanuzanus nporpaMmmbl AUCHMITIUHBI TPeOyeT HANUYUS y4eOHOro KaOMHEeTa MaTeMaTHKU.

O6opynoBaHue yueOHOTo KabUHeTa:

- IOCa/I0YHbIE MECTa M0 KOJIMYECTBY 00YyUarOIINXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOU;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHus JJ11 KOHTPOJIbHBIX paboT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3a/IaHMHS;

- MaTepuasbl HIK3aMeHa.

TexHuueckue cpecTBa 00y4eHus:
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- IEPCOHAJILHBIA KOMITBIOTEP C JIMIICH3MOHHBIM IIPOTPaMMHBIM 00eCTIedeHUEM;
- IPOEKTOP C IKPAHOM.

6.MndopmannonHoe odecnieyeHHe peaaTu3alui NPOrpaMmbl

JUia peanuzauuu nporpaMMbl  OMOIMOTEYHBIH (HOHI 0O0pa30BaTENBbHONW OpraHU3alUU
YKOMIUICKTOBAH IICYATHBIMU /Uau 9JICKTPOHHBIC O6pa30BaTeJIBHBI€ u I/IH(l)OpMaLII/IOHHbIe
pecypchl, peKOMEHIOBAaHHbIE Ul MCIIOJIb30BaHMs B 0Opa3oBaTENbHOM IIpoliecce, He CTaplle
T JIET C MOMCHTA U3JaHUA.

6.1. OcHoBHELIE TEYATHBIC H3TAHUA

1. Anumos, III. A. Maremaruka. AnreOpa 1 Hauajga MaTEMAaTUYECKOT0 aHayin3a. bazoBblii
YpOBEHb : 3eKkTpoHHas Gopma yueoHoro nmocoous ans CIIO / . A. Anmumos, M. A. Tkauésa,
FO. M. Kousirun. - Mockaa : [Ipoceemenue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekcr :
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/2125328

2. llparyceBuu, M.Sl.. Marematnka. Anrebpa W Havaia MareMaTHyeckoro ananmsa. 10
Kiacc. Yrryonéuusenii ypoBeHs : Yueonuk / M. AL, [parycesuu, K.M. Cton6os, A.H. ['omoBuH —
MockBa : IIpocBemenue, 2025. — 10 c¢. — ISBN 978-5-09-115713-0. — URL:
https://book.ru/book/958016

6.2. OCHOBHBIE 3JIEKTPOHHbIE U3AHUS

1. Beepoccuiickue unrepuer-onummuanst. - URL: https://online-olympiad.ru

2. Enunas xomutekiust udpoBbix 00pa3oBaTebHbIX pecypcoB. - URL: http://school-
collection.edu.ru

3. WNndpopmanmonnas cucrema «EnnHoe 0KHO J0CcTyna K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/

4. Hayunas anextponnas oudnuorexka (H3b). - URL: http://www.elibrary.ru

6. OTkpbITHIH KOJLIeK. MaTtematuka. - URL: https://mathematics.ru /

7. [ToBTopuM matemartuky. - URL: http://www.mathteachers.narod.ru

7. CripaBOYHUK 10 MaTeMaTUKe Ui IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm

8. Cpennsist MaTemMaTHyecKkasi nHTepHeT mkona. - URL: http://www.bymath.net/

9. ®enepanpHbiil moptan «Poccuiickoe oopasoBanuey. - URL: http://www.edu.ru/
denepanbHbIi IEHTP HHOOPMAITMOHHO-00pa30BaTe/IbHBIX pecypcoB. - URL: http://fcior.edu.ru

6.3. lonotHUTEIbHbIE HCTOYHUKH

1. JIzwo6a, T. C. Maremaruka. [Ipaktuxym : yue6Hoe mocobue / T. C. JI3t06a. — Mockaa :
Pycaitnc, 2026. — 202 c¢. — ISBN 978-5-466-11376-1. — URL:
https://book.ru/book/961807

2. Kpusonanos, C. f., Marematuka Ha Python : yue6nux / C. fI. Kpusomnamnos, M. b.
XpunynoBa. — Mocksa : KunoPyc, 2025. — 455 c¢. — ISBN 978-5-406-13759-8. —
URL.: https://book.ru/book/955467

3. TarapunoBa, B. B., Maremaruka. [Ipaktukym mis crenuanbHOCTH CTPOWTEIHCTBO U

SKCIUTyaTaIisl aBTOMOOMIBHBIX JOPOT U a3pOoJIPOMOB : yueOHoe mocodue / B. B. TatapunoBa. —
MockBa : KnoPyc, 2025. — 201 c¢. — ISBN 978-5-406-14210-3. — URL:
https://book.ru/book/956767
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