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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHKA
1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:
Vyebnaa pucrumuimaa «MATEMATHUKA» saBigercs 0043aTelIbHON YaCTHIO [OATOTOBKU
CIEIHMAIMCTOB CPEIHEro 3BE€Ha OCHOBHOHM 00pa3oBaTeNbHOM MpOrpaMMbl B COOTBETCTBUHU C
®I'OC no npogeccuu: wpucm cneyuanvnocmu 40.02.04 IOpucnpyoenyusn

Jucuummba HanpasieHa Ha ¢opmupoBanne OK mo cnemmansHocTH: 40.02.04
HOpucnpyoenyusn

Koo Haumenosanue komnemenuyuu
KomMnemenyuu
OK-01 Bri6upath ciocoObl perienus 3a1a4 npoGecCHOHANbHON AeSITeTbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;

1.2. llesn U nIaHMpyeMble pe3yabTaThl OCBOECHMS U CHUIIIHHBI:

Cogepxanue  mporpaMMbl  00mieoOpa3oBaTenbHOM — AUCHMILTUHBL  «MaTemaThka
HAIPABJICHO HA JIOCTIIKCHUE PE3yJIbTATOB €€ M3yUeHUsI B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3 Inanupyemble pe3yJabTaTbl OCBOEHHSI 001I€00pa30BATEJbLHONH AUCUMILIMHBI B
coorBercTBuu ¢ ProcC COO
OO0mme (IMYHOCTHBIC H MeTANPeAMETHbIEC) Pe3yabTAThI

- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOIO0HE;

- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/Ia.TII)HOI\/'I HaIrpaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBAaTh W CAMOCTOSITENILHO  BBIMOJIHATH — TaKYHO
JeSITEIbHOCTD,

- HHTEpEC K pas3inyHbIM chepaM npoecCHOHATBHOMN IeATEILHOCTH,

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENILHO (HOPMYyJTHpOBaTh W aKTyalM3HpPOBaTh MpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIfI IMPU3HAK WJIM OCHOBAHHA OJId CpaBHCHMHA, KJ'IaCCI/I(bI/IKaHI/II/I n
00001IeHHS;

- OTIPENIEIISATD 1SN ICATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SIBJICHHSIX;

- BHOCHUTHL KOPPEKTHBBI B [ACATCIBHOCTHb, OHLHCHHBATHL COOTBETCTBUC PE3YIBTATOB MLCIIAM,
OILICHUBATh PUCKH MOCIICICTBUI I TSILHOCTH,

- pa3dBUBATh KPCAaTUBHOC MBIINIJICHUC ITPHU PECIICHUHN Y KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJIeTh HABBIKAMH Y4eOHO-HMCCIIEIOBATEIHCKON W TPOCKTHOM JEATCIIbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIBJIATHh IPUYWHHO-CJIICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a/la4y, BEIABHUI'aTh TUIIOTE3Y €€
peleHH s, HaXOAUTh apPIYMEHTHI [Tl TOKa3aTeIbCTBA CBOMX YTBEP)KIACHUM, 3a/1aBaTh apaMeTPhl
Y KPUTEPUU PELICHUS,




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTMC Aucm 4

- QHAJIU3UPOBATH MOJTYUYCHHBIE B X0JI€ PEIICHUA 3a/1a4d PE3YJIbTaThl, KpUTUYECKHU OLICHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETb MePEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M IPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJIEH, IPEJIaraTb OPUTMHAIIbHBIC MMOIXO0/Ibl U PEUICHHUS;

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHOW U COLMATBHON TTPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

-c(hopMHPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE S3bIKOBOM M YMTATEIbCKOW KYJIBTYpPbl KaK CpPEACTBA B3aUMOJIECHCTBHS
MEXIY JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTh OCYHIECTBISATH MPOEKTHYIO H
HCCJIEI0BATENBbCKYIO ICSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

B) pabota ¢ napopmarmei:

- BJIa/IETh HaBBIKAMH MOJIy4YeHUs UH(POPMAIIUU U3 UCTOUYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENIEHO
OCYIIECTBIISITh TIOWCK, aHAJIN3, CUCTEMATHU3AIMI0 U WHTEPIPETANI0 WHPOPMAIIUU PA3ITNIHBIX
BHJIOB U (hOPM MIPEICTABIICHNUS,

- CcO3JaBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HAuYCHUS WHPOPMAIUU W IICJICBOMN
ayJIUTOPUH, BBIOUpPAs ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

- OIICHUBATh JOCTOBEPHOCTH, JICTUTHMHOCTH WH(MOpPMAIIMH, €€ COOTBETCTBHE IIPABOBHIM H
MOPaJIbHO-3THYECKUM HOpMaM;

- HUCTOJB30BaTh CPEJCTBa MH(POPMAIMOHHBIX U KOMMYHUKAI[TMOHHBIX TEXHOJOTUH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3aJa4 C COONIOACHHEM TpeOOBaHMIA
OPrOHOMHUKHU, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, peCypcOCOEpPEeKeHHS, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH()OPMAIIHOHHOM 6€30MacHOCTH;

- BJIa/ICTh HABBIKAMH PACTMO3HABAHMSI U 3aIIUTHI HH(POpMALNK, HHHOPMAIIMOHHON 0€30MacHOCTH
JTAYHOCTHU

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;

- OCO3HaHME JTUYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSAM M (WJIM) JPYTHUM YI€HaM CeMbH, CO3JaHHI0
CEMbM HAa OCHOBE OCO3HAHHOTO MPHUHATHA LEHHOCTEW CEMEHMHON >KM3HU B COOTBETCTBUHU C
TpaauIUsMU Hapos10B Poccuu;

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

a) caMOOpTraHMU3aLUs:

- CaMOCTOSITEJILHO OCYIIECTBIIATh ITO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH IMPOOJIEMEI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
KU3HCHHBIX CUTYaIHsIX;

- CaMOCTOSITEIbHO COCTaBIATh IUIAH DPEIICHUs MPOOJIEeMBbI C YU4E€TOM HMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IUPOKON JPYAHMIIMH B PA3HBIX 00JIACTIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!
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MCIOJIb30BaTh pUeMbl pedIeKCHH 71 OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

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

B) SMOIMOHAJILHBIA UHTEJUIEKT, IPeIoaralomui chopMUpOBaHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOUYAIOIIEH CTPEMIICHHE K JOCTHKEHHIO LIETTU U YCIIEXY, ONTHUMU3M,
WHULHUATUBHOCTh, YMEHUE AECHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;

- OMIATUHU, BKJIIOYAIOIEH CIOCOOHOCTh TMOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
VUUTHIBATh €ro IMpPH OCYLIECTBICHUH KOMMYHHKAIMM, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOLICHUS C JIPYTHMH
JOJIbMU, 3200 TUTHCSI, IPOSIBIISATH HHTEPEC U pa3peniaTh KOHMINKTHI

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4E€OHO-UCCIIE0BATEIBCKOM, MPOESKTHON U COITUATIBHOM JIEATEbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh 1I€JIM COBMECTHOM JCSITEIBbHOCTU, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JCUCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATh IMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JUYHBIX CUTYyalUsX, IPOSBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAEH MPU aHATU3€ Pe3yIbTaTOB JAESITEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFO/IEH HA OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YelIOBEKa

B 06.1acTH 3CTeTHYECKOT0 BOCTIUTAHUS

- OCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUI;

- CIIOCOOHOCTH BOCIIPHHHMMATH Pa3jMuHbIe BUABI UCKYCCTBA, TPAIUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOOB, OIIYIIATh SMOIIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

- yOeXJAEHHOCTh B 3HAUMMOCTH Ui JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO U MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTbh K CAMOBBIPAQXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHUE MPOSBIISTH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

OBiaieHHue YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

- pacmo3HaBaTh HeBepOaIbHBIE CPEACTBA OOIIEHHUS, MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(QIUKTHI,

- Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHKE 00YJAIOIIUMUCS POCCUICKOM IPaskJaHCKON UIEHTUYHOCTH;

- IeJICHANPaBJICHHOE pAa3BUTHE BHYTPEHHEW TMO3MIMM JUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEeW HaponaoB Poccuiickoii denepannu, UCTOPUUECKUX U HAMOHAIBHO-
KYJIbTYPHBIX  Tpaaumuii, (OPMHPOBAHME CHUCTEMBI 3HAUYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMUSI, IPABOCO3HAHUS, FIKOJIOTHYECKON KYIbTYpBHI,
CIOCOOHOCTH CTaBUTH IIEJH U CTPOUTH KU3HECHHBIE TUTAHBI,

5
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B yacTH rpakIaHCKOro BOCIIUTAHUA:
- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0OsS3aHHOCTEH, YBA)KEHUE 3aKOHA W
IIPaBONOPSJIKA;
- TNPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUYECKUX TIyMAaHHUCTUYECKHX U
JIEMOKpPAaTUYECKUX LIEHHOCTEM;
- TOTOBHOCTh IPOTHBOCTOSATH HJAEOJIOTUM SKCTPEMH3Ma, HalMOHaIM3Ma, KceHodobuu,
JUCKPUMMHALIMY 110 COUMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpakJaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00111€00pa30BaTeIbHON OpraHu3aluy U JeTCKO-FOHOIIECKHX
OpraHu3anusx;
- YMEHHE B3aUMOJCHCTBOBATH C COI[MAIILHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIMSIMH
Y Ha3HAYCHUEM;
- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU J1€ATEIbHOCTH;
aTPUOTHYECKOT0 BOCIIUTAHUS:
- c(hopMHpPOBAaHHOCTH POCCUNCKON TPakIaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TrOopAaocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
- IIEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, UCTOPUYECKOMY U NPHUPOJAHOMY
HAcJeIMIo, MaMSITHUKAM, TpaaulusM HapoaoB Poccuum, noctmxenusim Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;
- uaeitHas yOeXKJIeHHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3auute OTedyecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;
OCBOEHHBIE 00YYAIOIIUMHUCA MEXKIPEIMETHbIC TOHATUS U YHUBEpCAIbHbIE Y4eOHBbIC ICHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);
- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIECHUIO Y4€OHOM NeATeNbHOCTH, OpPTaHU3aluU
y4eOHOro COTPYJHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH M CBEPCTHUKAMH, K y4acTUIO B
MOCTPOECHUN MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;
- OBJIQJICHUE HABBIKaMH Y4eOHO-HMCCIIe10BaTeIbCKON, MPOEKTHOM U COIMAIbHOMN 1€ATEIbHOCTH
- HE IPUHUMATh JIEHCTBUSI, IPUHOCAIIUE BPEJ OKPYKAOLIEH CpelIe;
- YMETh NMPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;
- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;
- pa3pabaTbIBaTh IUIAH PELICHUs] MPOOJIEMbI C YYETOM aHajdu3a MMEIOIIMUXCS MAaTepHabHBIX U
HEMaTepHaJIbHBIX PECYPCOB;
- OCYUIECTBJIATH LIE€JICHANpPABICHHbI IIOUCK IE€pPeHoca CPEeACTB U CIOcO00B JAEHUCTBUS B
po¢eCCHOHATILHYIO Cpeay;
- YMETh IEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
- IpeljiaraTb HOBBIE IPOEKTHI, OLEHUBaThb HJEM C TMO3ULIMHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
- JlaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LIEISM.

JAucuuninHapHblie (MpeaMeTHbIe) pe3yabTAaThl 00yYeHUs :

6/1a1CTh METOJaMH J0Ka3aTcIbCTB, AJIropuTMaMu pemiCHuA 3aaa4, YMCHHC
(I)OpMYJ'II/IpOBaTB OIIPECACIICHUA, AKCUOMBI U TCOPEMbI, IPUMCHATH UX, IIPOBOJUTH JOKA3aTCIbHBIC

pacCy’KACHUSA B XOAC PCHICHUSA 3a1a4;
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- yMEThb ONEepHpPOBaTh MOHATHAMHU: CTENEHb YHCIA, JOrapudM 4Yucia; yMEHHE BBIIIOJIHSTDH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3zoBaHust JPOOHO-PAIMOHANTBHBIX BEIPAKCHUH;

- yYMETh OIIEpPUPOBATH MOHATUSMHU: pPAlMOHAIBHBIC, HPPALUOHAIbHbBIC, II0Ka3aTelbHBIC,
CTEIICHHBIE, JIorapu(pMUIecKre, TPUTOHOMETPUYECKIE YPaBHEHHS U HEPABEHCTBA, X CHCTEMBI,

- yMeThb OIEpUPOBaTH MOHATUAMHU: (YHKUHUS, HENpepbiBHAS (QYHKUIUS, POU3BOIHAS,
nepBooOpas3Hasi, ONpEJENCHHBI WMHTETPA; YMETh HAaXOAWUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX
(GyHKUIUH, UCIIONB3Ys CIPAaBOYHBIE MAaTEPHAJIbl; UCCIEI0BATh B MPOCTEUIINX CIy4asx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTO aHaliu3a; MPUMEHSTh
NPOU3BOHYIO MPH PEIICHUHM 3a]a4 Ha JABIKCHHUE; PEIIaTh MPAKTHKO-OPHUEHTUPOBAHHBIC 33Jaull
Ha HauOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb OIEPHPOBATh TOHATUSMH: palMOHANbHAS (QYHKIUS, TIIOKa3aTenbHas (QyHKIMS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (YHKUUH, HMCHOJB30BaTh TpaduKd MpU
U3YyYEHHUH TMPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33]ad U3 APYrHX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemarh TeKCTOBBIE 33/1a4H Pa3HBIX THIIOB (B TOM YHUCIIC HA MPOLEHTHI, T0JIM U YacTH, Ha
JBIDKEHHE, padOTy, CTOMMOCTb TOBAapOB M YCIYTr, HAJIOTH, 33aayd W3 OOJIACTH YIpPaBJICHHS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 110 YCJIOBHIO 3a/1aud, MHCCIEAOBaTh MOJTYYEHHOE pEIICHHE W  OLECHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yMeThb ONEpPHpPOBaTh IOHATHAMHU: CpeaHee apudMeTndyeckoe, MeIuaHa, HauOoOJbIEe W
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEThb U3BJIEKaTh, HHTEPIPETUPOBATh HHPOPMALMIO, NPEACTABICHHYIO B TalOiMIax, Ha
auarpaMmax, rpadukax, OTPaXarollyld CBOWCTBA pEAITbHBIX MPOIECCOB W  SBICHHIA;
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
JTAaHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadMuIeCcKUX METOJIOB U DJIEKTPOHHBIX CPECTB;

- YMeTb OINEpPHUPOBATH MOHATUSMHU: CIy4allHBIH ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTh C WCIIOJB30BAaHHEM TpaduIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOpMyNnBl TPU pEIICHUH 3a/a4; OICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYMHAMH; YMEHHE NMPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpOBaTh MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTh, HMPOCTPAHCTBO, JBYI'PAaHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaUICNBHOCTh W TEPIEeHIANKYISIPHOCT TPSIMBIX U
IUIOCKOCTEH, Yros MeXAy HOpSAMBIMH, Yol MEeXIy NpsAMOW M IJIOCKOCTBIO, YIOJI MEXIy
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHE MEXIY NPSMBIMHU, PACCTOSIHHE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 33J1au U3y4eHHbIE (PAKThI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MUPA,

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienure]], Ipu3Ma, TupaMuaa, GUrypa v moBepXHOCTh BPAIISHHS], IMIIMHAP, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
OPSAMOYTOJIBHOTO TapajuleNienunesa, MupaMu/sl, TpU3Mbl, HUIMHAPA, KOHYCa, 1Iapa; YMEHUe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHUE PAcIIO3HABATH MTPABUIIHLHBIE MHOTOTPAHHUKH;
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- yYMETb ONEpUpPOBaTh IOHITUAMHU: JABMKEHHE B IPOCTPAHCTBE, IOJ00HBIE (UIYpHl B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHWE IUIOMIA/IEH MOBEPXHOCTEW M OO0BEMOB IOJ0OHBIX
(buryp npu peieHuu 3a1ay;
- YMETb BBIUUCIATH I'€OMETPUYECKUE BEIMYMHBI (JUIMHA, YTOJ, IJIOLAAb, O00bEM, IUIOIIAIb
IOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;
- YMETh ONEpPUPOBATh MOHITUSIMU: NMPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHHUE, YTOJI MEXAYy BEKTOpaMHu, CymMMma
BEKTOPOB, MPOU3BEACHHWE BEKTOpPA HA YHCJIO; HAXOIUTh C MOMOIIBIO H3YYEHHBIX (HOopMys
KOOpPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;
- yMeTb BBIOMpATh MOIXOSAIINN HM3YYCHHBIM METOJ JJsl pEIIeHUs 3a7adyd, paclo3HaBaTh
MaTeMaTHuecKue (pakThl 1 MaTeMaTUYeCKHe MOJEIU B MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.
- YMETh ONEpUPOBATH IMOHATHSAMH: OINpEAEICHUE, aKCMOMa, TE€OopeMa, CIIEJCTBHE, CBOWCTBO,
IpPU3HAK, J0Ka3aTelbCTBO, PABHOCUIIbHBIE (POPMYIIUPOBKH; YMEHUE (GOPMYIUPOBATh 0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI, UCIIOIb30BaTh METO]
MaTeMaTUYECKON MHIYKUUU; MPOBOJIUTH JTOKA3aTEIbHBIE PACCYKICHMs IPU PEIICHUU 3ajad,
OLICHUBATh JIOTUYECKYIO IIPaBUIILHOCTh PACCYKICHUI;
- YMETb OIIEpPUPOBATH MOHATHUAMU: MHOXECTBO, ITOAMHOXKECTBO, OIEPALMU HAJ MHOXKECTBaMU;
YMEHHME HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jisi ONMCAaHUSA pealbHBIX
IPOLIECCOB U SIBJICHUHN MPH PEIIEHUH 33]a4, B TOM YHUCJIE U3 IPYTUX YUE€OHbBIX IPEIMETOB;
- YMETh OIEPHPOBATH MOHATHAMH: Tpad, CBSI3HBIA Tpad, nepeBo, IUKI, Tpad HA TUIOCKOCTH;
yMEHHUE 3aJlaBaThb U OIUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHU; HUCIOJIB30BaTh rpadbl mpu
peILIeHNH 3a/aY;
- yMeTb CBOOOJIHO ONEpUPOBATh MOHATHSIMU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MepecTaHoOBOK; OuHOM HpIOTOHA; ymMeHHE MpPUMEHSITh KOMOMHATOpHbIE (AaKThl U
paccyXJIeHus Ul PELICHUs 3a/1a4;
-yMETb OIEPHPOBATH MOHATUSAMHU: HATYpPaIbHOE YHCIO, LIEJI0€ YHCIO0, OCTATOK MO MOJYIIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA  HATypaJbHBIX, LEJBIX,
palMOHANIbHBIX, JECWCTBUTENbHBIX UHCEN, YMEHHE HCIOJIb30BAaTh MPU3HAKU JEIUMOCTH,
HalMEHbIIMKA OOIMHA JenuTeah M HauMeHblllee ofliee KpaTHoe, anroputM EBkiauna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHUS;
- yMeThb CBOOOJHO ONEpPHpPOBAaTh TMOHATHSAMHU: CTENEHb C LEJIbIM I[OKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEHU, CTENEeHb C PallMOHAJIBHBIM IOKa3aTelieM, CTENEHb C JeHCTBUTENIbHBIM
(BelLIecTBEHHBIM) IOKa3aTeneM, Jorapudm ducia, CUHYC, KOCHHYC UM TAHT'€HC NPOU3BOJIBHOTO
4lCIIa;
- YMeTb ONEepUpPOBaTh MOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpazoBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHHI M HEpaBEHCTB, PaBHOCWIBHOCTh YpPaBHEHMH, HEPABEHCTB U
CHCTEM, DallMOHAJbHBIE, MUpPPALMOHATbHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(GMUUecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEpPABEHCTBA M CHCTEMbl, yYMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMUHBIX IPUEMOB; PEIIATh YPABHEHMS, HEPABEHCTBA U
CHUCTEMBl C MapaMeTpoM; MPUMEHSATh YpaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI Ui pPELICHHS
MaTeMaTHUYECKUX 33]a4 1 3a/1a4 U3 PA3IUYHbIX 00JacTel HAyKU U peabHON JKU3HU;
-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpaduK QyHKINU, oOOpaTHAs QYHKIUS, KOMIO3ULIHS
byHkuui, nuHeiiHas QYHKUUS, KBajgpaTHuHas (YHKIMSA, CTeNeHHas (YHKIUS C LelbIM
MoKa3areieM, TPUTOHOMETpHYeCKHe (QYHKIHMH, OOpaTHblE TPUTOHOMETpUYECKHEe (YHKIUH,
nokaszaresbHas U Jorapupmuueckas GyHKINUN; YMEHHUE CTPOUTD rpaduku (QyHKIMHA, BBITOIHAT
npeoOpazoBanus rpaduKoB PyHKIINIH;

8
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- YMETb HCHOJb30BaTh rpaduky (YHKUMHA JUI1 HM3y4eHHUs MPOLIECCOB U 3aBUCUMOCTEH NpH
peLIeHNH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM JKU3HU; BBIpAXXaTh (GOpMyIaMu
3aBUCUMOCTH MEXJly BeJIMUNHAMY;

yMeHHE CBOOOJHO OINEpPHUPOBATH MOHATUSMHU: YETHOCTh (DYHKIUH, MEPUOAMYHOCTH (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs! (PYHKIIUN HAa IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;
YMEHHUE HUCIO0JIb30BaTh CBOMCTBA U rpaduku GYHKUMN A7 pellleHs] ypaBHEHHH, HEpaBEHCTB U
3a7a4 C I[apaMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pPEIICHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATh TMOHATHIAMHU: IIOCIEAOBATENBHOCTh, apu(pMETHUECKas
nporpeccusi, TIeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBalollas TIeoMeTpHyecKas
IIPOrpeccusi; yMEHHUE 3a/1aBaTh M1OCIIEOBATEIbHOCTH, B TOM YHCJE C IMOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPHUPOBATH MOHATHAMH: HETPEPHIBHOCTh ()YHKIIMH, aCUMITOTHI rpaduka (yHKIWH,
nepBasi ¥ BTOpast MPOU3BOAHAs (QYHKIIMH, TEOMETPUUECKUN U PU3NUECKUIT CMBICT IIPOU3BOJIHOM,
nepBoOOpasHasi, ONpeeNCHHBI MHTETpal; yMEHHE HAaXOAWTh aCHUMITOTHI Tpaduka (yHKIWH;
YMEHHUE BBIYUCIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO M KOMIIO3ULIMU (DYHKIIHHA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIHH;

YMEHHE UCMOJIb30BaTh IPOU3BOAHYIO JJs HCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIero pemeHus B MPUKIaIHbIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKUX U (PU3HUECKUX
3ajjauax, AJIs OINpPENIeJIEHUs] CKOPOCTH M YCKOPEHMsI; HaXOAMTh IUIOIAAM U 0O0beMbl (QUryp c
MOMOIIBI0 MHTErpalia; MPUBOIUTH NMPUMEPHl MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPHPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJydb M apryMEHT KOMIUIEKCHOIO 4ucia, ¢opMa 3amucH  KOMIUIEKCHBIX — YHCell
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U aireOpamyeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPBI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

- YMeTb CBOOOJIHO ONEPUPOBATh MOHATUAMU: CpeHEE apuPMeTHIECKOe, MeAaHa, HauOoJbIee
U HauMEHbIllee 3HAYCHMs, pa3Max, JUCHEpCUs, CTaHIApTHOE OTKJIIOHEHHE JUIsl OIUCaHUS
YUCJIOBBIX JAHHBIX; YMEHHE MCCIIEOBaTh CTATUCTHYECKUE JlaHHBIE, B TOM YHCIE C
IPUMEHEHHEM TpaHUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; IpadUyecKu HCCIEeN0BaTh
COBMECTHBIE Ha0JIIOJICHHS C TIOMOLIBIO TUarpaMM paccerBaHMs U JIMHEHHOM perpeccuy;

- yYMeThb HaxOIUTh BEPOSITHOCTH COOBITUH C HWCHOJB30BAHWEM TpaPUUECKUX METOJIOB;
OPUMEHSATh Ul pelIeHus 3a1a4 (GOpMyJbl CIOKEHUS U YMHOXXEHHs BEpPOSATHOCTEH, Gopmyiy
NOJIHOM BeposiTHOCTH, (hopMyny bepHymim, komOuHaTOpHBIE (QakThl U (GOPMYJIBI; OLEHUBATH
BEPOSITHOCTH pEallbHBIX COOBITUH; yMEHHE OIEpHUPOBaTh MOHATHAMM: CIydailHass BEJIMYMHA,
pacrpezieieHue BEpOSTHOCTEH, MaTeMaTU4YecKOoe OKHMJaHue, JUCIepcUs W CTaHJapTHOe
OTKJIOHEHUE CIy4aiiHOI BeNMYMHBIL, (QYHKIMHU paclpelesieHUs] M IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMaJIbHOTO pacHpeleeHnd; yMEHHE HCIOIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesiesieHuil 11 pelieHus 3a/1a4; 3HaKOMCTBO € MOHATUSIMH: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX MCCIIEIOBAHUH; YMEHHE TPUBOAUTE TIPUMEPHI MPOSBICHUS 3aKOHA OOJBIITNX YHCEI
B IIPUPOHBIX M OOLIECTBEHHBIX SBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUAMU: TOYKA, NpsSMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jyd, IUIOCKHH yroj, OBYTPAaHHBIA Yroj, TPEXTPaHHBIA yroj, MepeceKaronmecs,
napajuieNlbHbIe W CKPEIIUBAIONINECS MPSMbIE, TTAPAIIEIEHOCTD U MEPIEHANKYISIPHOCTD TPSIMBIX
U IUIOCKOCTEH, yroil MEXIy NpPSIMBIMH, YroJl MEXIY MPSIMOH M IUIOCKOCTBIO, YTOJI MEeXIy
IUTOCKOCTSIMH; YMEHHE HCIIONb30BaTh NpPU PEHICHUH 3a1ad HM3ydeHHbIE (aKThl M TEOPEMBI

9
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IUIAaHUMETPUM; YMEHHE OLEHHMBaTh pa3Mepbl OOBEKTOB B OKpPYKAIOLUIEM MHUPE; YMEHHE
OIEpUpOBaTh  MOHATUSMM:  MHOIOTPAHHMK, CEUEHME  MHOIOIPDAaHHUKA,  IPaBUJIbHBII
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHYCa M UWIMHAPA, MapajuielbHbIE OCH WU
OCHOBAHHIO, CEUEHHE lIapa, IUIOCKOCTb, Kacamomascs chepbl, LWIMHIpPA, KOHYCa; yMEHHUE
CTPOUTH CEYEHHWE MHOTOIPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TIOBEPXHOCTH
BpAILCHUS, UX CEYEHUS, B TOM YHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSITDH
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATEIBHO (POPMYIUPOBATH OMPEACIICHUS U3ydaeMbIX
(buryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIAacCH(PUKALUIO GUTYp TO pa3IMYHBIM IpPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JIOMOJHUTEIbHbBIE TOCTPOCHUS;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHUSAMH: IUIOMAAb (GUTYpBl, 00BeM (UTYpHI, BEITUYMHA
yria, pacCTOSIHME OT TOYKHM JO IIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, ITUIOIIAAb CQepbl, IUIOMAAb MOBEPXHOCTH IHPAMHIBI, TPHU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Napajuiesienunesia, TUpaMuibl, IPU3Mbl, [UIMHIPA,
KOHYca, I1apa; YMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMO00HBIX (PUTYD;

- yMeTbh CBOOOJIHO OIEPUPOBAThH MOHSTUSAMU: JBIXKEHUE, MapajlIebHbIA MEPEHOC, CUMMETPUS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE I0A00Ms, MOJ0OHBIE (UIYDHI;
yYMEHHUE paclo3HaBaTh paBHbIE M I0J00HBIE (UIYphl, B TOM YHUCIE B NPUPOJAE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAAb, 00BEM) IPU PELICHUH 3a]1ad U3 IPYTUX Y4eOHbIX IIPEIMETOB
U U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: HPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPa Ha YHUCIIO,
pasyio)keHue BeKTopa Mo 0a3ucy, CKaJspHOE NMpOU3BE/IeHHE, BEKTOPHOE NPOU3BENEHHUE, Yroil
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ JJIsi pEelICHUS
reOMETPUYECKUX 3a7lad M 3aJad JAPYruX Y4YeOHBIX NPEIMETOB; ONEPUPOBATh MOHATHIMU:
MaTpuua 2x2 u 3x3, onpeaenuTenab MaTpULbl, TEOMETPUUECKUN CMBICI ONPENETUTENS;

- YMETh MOJEJIIMPOBATh PEAIBbHBIE CUTyallMM HA A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHUIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJI C HCHOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATh IMOJYyYEHHBIH pe3yibTar;
CTPOUTh MaTEeMaTHYECKHUE MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHATHM M BEIMYUH, pPElIaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3ynbTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPeACTBaMHU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO M (DHU3MUYECKOTrO
XapakTepa;

- yMEHHE BBIOMpPATh MOAXOMALIMA METOJ s peIleHUs 33Jayd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM IPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMeHHE
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHME NPUBOAUTH IPUMEpPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HayKH

- YMeThb ONEpUpOBaTh TMOHATHSAMU: palUOHAIbHAS (YHKIMS, TOKa3aTenbHas (QYHKIUS,
cTenieHHast GyHKIUs, Jorapugmuueckas GyHKIUs, TPUTOHOMETpHUeckre (yHKUNU, 0OpaTHbIE
(GyHKLIMU; YMEHHE CTPOUTh TpaUKd HM3YYEHHBIX (YHKIUH, HCIONB30BaTh TpadUKu IpH
M3YYEHUHU TMPOLECCOB U 3aBUCHUMOCTEH, NMPU PELICHUH 33/1a4 U3 APYTrux Y4eOHBIX MPEeIMETOB U
3a[a4 U3 peaNbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX/1y BEJTMUNHAMM;

- YMETh ONEepUpOBATH MOHATHSAMH: TOXKIECTBO, TOXKIECTBEHHOE IMpPeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHMM M HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHWMH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MppallMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyecKkue,
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TPUTOHOMETPUUECKHE YpPAaBHEHMS, HEPABEHCTBA M CHCTEMbI; yMEThb pellaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IUYHBIX [IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHSATh YpaBHEHHUsS, HEPABEHCTBA, MX CHCTEMbl JI PEHICHUS
MaTeMaTHUYECKUX 33]a4 M 3a/1a4 U3 Pa3JIMUHbIX 00JIaCTel HAYKU U pealbHOW )KU3HHU;

- yMeTh CBOOOJHO ONEpUPOBATH MOHITUSIMHU: IABM)KCHUE, MMapaJJICIbHBIN MEPEeHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOA00Ms, MOJ00HBIE (GUTYpHI;
YMETh pAaclo3HaBaTh pPaBHbIE U MOJ00HBIE (UTYPbl, B TOM 4YHCII€ B INPUPOJE, HUCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh I'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh I'€OMETPHYECKUE
BEJIMYMHBI (JJIMHA, YTOJl, TUIO0MIa/lb, 00BEM) NP PELIeHUH 3a]a4d U3 APYruX y4eOHBIX MPEIMETOB
Y U3 PEAIbHOMN KU3HU

- yMeThb OIEpUpPOBaTh TMOHATUSMHU: paAlMOHANIBHBIC, HpPpAOHATIbHBIE, [TOKa3aTelIbHbIE,
CTETIeHHbIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpPUPOBATH MOHITHUSIMH: MPSIMOYIOJbHAs CUCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHl BEKTOPA, CKAISIPHOE IMPOU3BEIACHUE, YTOJ MEXAY BEKTOpPaMH, CyMMa
BEKTOPOB, MPOW3BEICHHWE BEKTOpPAa Ha YHCIIO; HAXOAUTh C MOMOUIbI0 H3YYEHHBIX (opmyn
KOOPJAMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs TOUKaMHU

- yMeThb CBOOOJHO OINEpUPOBaTh NOHATUAMU: Trpaduk GyHKIMM, oOpaTHas QGYyHKIHS,
KOMITO3UIUS (QYHKIMN, JTUHEHHAas (QYHKIUS, KBaApaTHuHas (YHKIHWS, CTETIEHHas (YHKIHUS C
[EeNbIM TIOKa3aTeleM, TpUroHoMeTpuueckue (QyHKUMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMYU, MOKa3aTenbHas W JiorapudmMudeckas (QyHKIHUU; YMETh CTPOUTH I'paduku (YHKIUH,
BBITNOJHATH MpeoOpa3zoBaHus rpaguKoB GyHKITHII;

- YMeTb HCHOJB30BaTh rpaduku (YHKIHMHA Ui W3YYEHHs TPOILECCOB M 3aBHCUMOCTEH TpH
pelleHnu 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 peajbHOU KU3HU; BBIPAXKaTh GopMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH,

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKUUH, MNEPHOAUYHOCTh (DYHKIMH,
OTPaHMYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (PYHKIMH, HauOoJblIee U
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEKYTKE; yMETh IPOBOAUTH Hcciel0BaHNe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA ¥ Ipaduku (GYHKIWH JUTS pelIeHus ypaBHEHHUH, HEPAaBEHCTB U
3aJa4 C MapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBAa pELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeThb HCHOJb30BaTh IpPH PEIIEHUM 3a/1ad HM3y4yeHHble (DaKThl U TEOpEMbl IUIAHUMETPHH;
YMEHHUE OIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAFOIIETO MHpa

- yMeTb ONEpUpOBaTh MOHATHUAMHU: JABMKEHHE B IPOCTPAHCTBE, MOJO0OHBIE (UTYpHl B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHWE TUIOMIA/IEH IMOBEPXHOCTEH M OOBEMOB IOJTOOHBIX
¢buryp npu pemeHuu 3a1ay;

- YMETb BBIUMCIATH T€OMETPHUYECKHE BEIMYHMHBI (UIMHA, YTOJI, IUIOIMAab, OOBEM, ILIONIATh
MOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYIIBI U METO/IBI.

U3ydeHHbBIE (POPMYITBI U METOJIBI.
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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

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIIHHBI 219
B T.Y.

OcHoBHOe cojiep:KaHue 135
BT. 4..

TEOpPETUYECKOe 00yIeHnE 109
MPaKTUYECKHE 3aHATUS 26
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

12
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2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe M IPO¢ecCHOHAIBHO-

HaumenoBanue . O0bem yacoB | PopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  MPAKTHYECKHE 3aHATHS, TPUKJIATHOI
pa3/iesioB U TeM KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

OcHoOBHOE co/lep:KaHue

Pasnen 1. IloBTOpeHHne Kypca MAaTEeMATHKH OCHOBHOM IIKOJIbI

Tema 1.1 Coneprxkanue yueOHOro Matepuasia 2

Lens u 3a1aud | bazoBele 3HAHUS W YMEHHS 10 MaTeMaTHKe B NPOPECCHOHATBPHOH U B

MaTeMaTUKU IIPH | IOBCEAHEBHON JESATEIbHOCTH.

OCBOCHUU CTICHUANBHOCTH | KOMOMHHUPOBAaHHOE 3aHATHE

Tema 1.2 Coneprxanue yueOHOro MaTepuaa 2

Yucna w  BbIYMCHEHUS. | JIeHCTBHS HaJ MOJIOKUTETLHBIMU M OTPHUIIATEIBHBIMU YHCIAMHU, OOBIKHOBEHHBIMU U

Bripaxkenus U | JECSITUYHBIMU JIPOOSMHU.

npeoOpa3oBaHus JleiicTBus co cTeneHsIMu, GOpMYJIbl COKPAIIEHHOTO YMHOKEHUSI. OK 01
KomOunupoBaHHoe 3aHATHE

Tema 1.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojiepKaHue (conepxanue 4

I'eomeTpus Ha TUIOCKOCTH | MPUKJIAAHOTO MOIYJIs)
Bunel ninockux ¢Guryp u ux miomaib.
[IpakTuKO-OpHEeHTHPOBaHHbIE 3374l B Kypce T€OMETPUH Ha TNIOCKOCTH
[IpakTnueckoe 3anarue

Tema 1.4 Coneprxanue yueOHOro MaTepuasa 2

[IpouienTHBIE [IpocTeie mpoLEHTHI, pa3Hble CIOCOObI MX BbhlunucaeHHs . ClI0KHbIE MPOLIEHTHI




@r60Y BO

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

,7@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»

PFYTUC Aucm 14
BBIYMCIICHUS [IpakTuueckoe 3aHsiTHE
Tema 1.5 Coneprkanue y4eOHOT0 MaTepuasia
VYpaBHeHust u | Jluneiinele, KBaJpaTHbIC, APOOHO-TMHEITHbIE ypaBHEHUS 1 HEPABEHCTBA
HEpaBEHCTBA [IpakTrueckoe 3aHsiTHE
Tema 1.6 Coneprxanue yueOHOro Matepuania

Cucremsl ypaBHEHUH W

CrocoOsl pelieHrs CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsatus: matpuna 2x2 u 3x3,

HEPABEHCTB ompeaenutenb Mmatpuibl. Metonq INaycca. Cuctembl HENMHEWHBIX YpaBHEHUU.
CucreMbl HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE

Tema 1.7 Coneprxkanue yueOHOro Matepuania

Bxo1HOM KOHTPOJIb

Boruncnenuss u npeoOpa3oBaHus. YpaBHEHHS M HepaBeHCTBa. ['eomerpusi Ha
MIJIOCKOCTH

KonrtponbHas pabora

Paznen 2 HpﬂMl)Ie U IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 2.1.
OCHOBHEBIE

IIOHATUA

CTEPEOMETPUH.

Pacnonoxenue pAMBIX U

Coneprxanne yueOHOT0 MaTepuasa

[Ipeamer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, TMpsAMas, IJIOCKOCTD,
npoctpancTtBo). OCHOBHBIE  akCHOMBI — cTepeoMmerpuu. llepecekarommuecs,
napajyieJbHble M CKpelmuBaromuecs  npsimble. [IpusHak ©U  CBOWCTBO

IJIOCKOCTEN CKpeuuBaromuxcs npsaMeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI.
KombOunnpoBanHoe 3aHsTHe

Tema 2.2. Coneprxanne yueOHOTO MaTepuasa

[TapamnensHOCTB [lapannensubie mpsMas u 1miaockocTh. Ompenenenue. [Ipusnak. CpoiictBa (c

OpsAMBIX,  OPAMOM M | nmokaszatenbcTBOM). [lapamnensubie ockoctu. Onpenenenue. [Ipusnak. CBolicTa

OK 01

14
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IIOCKOCTH, TNIOCKOCTEH

(c noxazarenbcTBoM). Terpasgp u ero anemeHtsl. [lapamnenenunexn u ero
aneMeHThl. CBOMCTBA IPOTUBONOJIOKHBIX TPaHEN U JUaroHajiell napajesenumnesa.
[Toctpoenue ceuenuii. Pemenue 3amay.

Komb6unupoBanHoe 3ansrue

Tema 2.3.
[lepnenquKyISIpHOCTD
MIPSAMBIX, IPSIMON U
IIOCKOCTH, TNIOCKOCTEH

Coneprxanue yueOHOro MaTepuasia

[lepnenpukynsapusle npsmele. IlapamiensHble HpsIMbIE, NEPIEHIUKYISPHBIE K
IIIOCKOCTH.  [IpW3Hak  NEepHeHIuKYISIpPHOCTH  NPsSMOM M IUIOCKOCTH.
JlokazarenbcTBO. [lepnenaukynsip n HakiIOHHasA. [lepneHauKyIsipHbIE TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IUIOCKOCTEN. [loKka3aTenbeTBo.

PaccrosiHus B mpocTpaHcTBe

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.4. Coneprxkanue yueOHOro MaTepuania
Teopema 0 Tpex Teopema o Tpex neprneHAuKyIspax. JlokazarenbCTBO. YToJl MEKIY OPSAMOW H
TICpTICHMKYIApax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU

KomOunupoBaHHoe 3aHATHE
Tema 2.5. IIpojeccnoHaIbHO-OPHEHTHPOBAHHOE coaepiKkaHue (conepxanue
[TapanneneHele, NPHUKJIATHOT0 MOAYJISA)
[EPIEHIUKYISAPHEIE, Axkcuomsl  crepeoMerpuu. [lepneHIUKYIsIpHOCT NPSAMOM M IUIOCKOCTH,
CKpELIMBAOIINEC MapajuIeIbHOCTh JBYX MPSIMBIX, MEPIEeHIUKYIISIPHBIX IJIOCKOCTH,
psiMble MEPIEeHIUKYJIIPHOCTD MI0CKOCTEN

[IpakTnueckoe 3anarue
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenune 3amau. Ilpsameie | PacrionoskeHue MpsIMBIX M IUIOCKOCTEW B MpocTpaHcTBE. [lepneHauKyaspHOCTh U
" IIJIOCKOCTH B | MapaJyIeNIbHOCTh NPAMBIX U TUIOCKOCTEeH. CKpelBaronecs npsmole

15
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MIPOCTPAHCTBE | KonrponsHas pabora

Pa3znen 3. KoopanHaTsl M BEKTOPBI

Tema 3.1 Copepxanne yaeOHOT0 MaTepuana

JlekapToBbl KOOPAMHATEHI | JlekapTOBBl KOOpAMHATHI B IpocTpaHcTBe. [IpocTeiimme 3agadn B KOOpAMHATAX.

B IpOCTpaHcTBE. | PaccTosiHre Mexay ABYMS TOUKaMH, KOOPJIUHATHI CEpEANHBI OTPE3Ka OK 01
Paccrosinne MEXAY | KoMOMHUPOBAaHHOE 3aHATHE

JIBYMS TOYKaMH.

Koopaunarsl  cepennHbl

OTpe3Ka

Tema 3.2 Coneprxkanue yueOHOro Matepuania OK 01
Bexkropsl B | Bexktopel B mnpoctpaHcTBe. C0K€HHE W BBIUYMTAHHUE BEKTOPOB. YMHOXKEHHE

MIPOCTPAHCTBE. BekTOopa Ha uucio. Kommnanapusie BekTopbl. CKansipHOE MPOU3BEICHIE BEKTOPOB.

Yron Mexny BEKTOpamu.
CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB

Pa3nokeHne BekTopa 1o TpeM HEKOMILIaHapHbBIM BekTopaMm. KoopanHatel BekTopa,
CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOpaMH, yroil
MEXy MPSIMON U MJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSAMU. Y PaBHEHHUE IUIOCKOCTH.
I'eomeTpruyeCcKuil CMBICI ONIPENEIUTENS 2X2

KomOunupoBanHoe 3aHsTHe

Tema 3.3

[IpakTuxo-
OpPUEHTUPOBAHHBIE
3aJla4d Ha KOOpJAMHATHON
IJIOCKOCTH

IIpo¢eccrnona/IbHO-OPHEHTHPOBAHHOE
NMPUKJIAJTHOT0 MOYJIAA)

CoAcpiKaHUuE (couepmaﬂne

KOOpI[I/IHaTHaSI IUIOCKOCTh. BrIuncienue paCCTOﬂHI/Iﬁ U IUIOIIaJeil Ha IUIOCKOCTH.
KonuuecTBeHHEIC pacyCThL

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 3.4

Coneprxanne yueOHOTO MaTepuaa
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Pemenue 3a1a4. | JlekapToBbl KOOpAUHATHI B MpocTpaHCcTBE. BekTopsl B mpocTpaHcTBe. CloxkeHue 1

Koopaunats! 1 BEKTOPBI

BBIYMTAaHUE BEKTOPOB. YMHOKEHME BEKTOpa Ha 4ucio. KomiuianapHble BEKTOpBI.
CkasipHoe  IpOM3BENECHHE  BEKTOpOB. PasimoskeHume  BekTopa 1O TpeM
HEKOMIUIaHapHBIM BekTopaM. lIpocreiimme 3amaun B xoopauHarax. KoopauHatel
BEKTOPA, pACCTOSTHUE MEXKy TOUKaMU, KOOPAUHATBI CEPEUHBI OTPE3Ka, CKaISAPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPJAMHATAX, YIOJd MEXKIY BEKTOpPaMH, Yrojl MEXIy
IIPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KonTponbhas padora

Pasnen 4. OcHoBbl TpUTrOoHOMeTpHH. TpuronomMerpuyeckue GPyHKunU

Tema 4.1
Tpuronomerpuueckue
(GYHKIMN TIPOU3BOIIBHOTO
yria, uncia. Paguannas u
rpajycHasi Mepa yria

Copep:xanue yueOHOro MaTepuana

Panuannas mepa yrna. IIoBopoT TOUkM BOKpYr Hayasia kKoopauHat. OmnpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, KOCHHYCa, TaHIeHca U
KOTaHIe€HCa 0 YETBEPTSM. 3aBUCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM, TAaHT€HCOM
1 KOTaHT'€HCOM OJHOI'0 M TOT'O K€ yria

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJECTBA.

@opMyIIbl IPUBEACHUS

Copep:xanne yueOHOTO MaTepHana

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O
U - o.. DopMyIIbl IPUBEIECHUS

KomOunupoBanHoe 3aHsTHe

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CYMMBI U Pa3HOCTH JIBYX
yTJIOB

Copep:xanne yueOHOTO MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiHoro yrma. @®opmynsl TOJOBUHHOTO yria. I[IpeoOpazoBaHus CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMHA B TPOM3BEACHUE M TPOU3BEJACHHUS B CYMMY.

OK 01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 18
Cunyc Hu KOCHHYC | BrlpakeHHEe TpPUTOHOMETpUYECKUX (YHKIMHA Yepe3 TAaHIeHC TOJOBUHHOTO
JIBOMHOTO yria. | aprymenTa. [IpeoOpa3oBaHust MPOCTEHIIINX TPUTOHOMETPUIECKUX BBIPAKCHUN

@opMysbl  MTOJIOBUHHOTO
yria

Komb6unupoBanHoe 3ansrue

Tema 4.4
@yHKIMH, UX CBOMCTBA.

Coneprxanue yueOHOro Matepuasia

OO6nacTh ompeseNieHuss U MHOXECTBO 3HaueHUN (PpyHKuui. YETHOCTH, HEUETHOCTD,

CrniocoOsl 3aJjaHMs | NepuoaANYHOCTh GyHKIMHA. CriocoObl 3ajaHus (QyHKIMN

byHKIUH KomOuHHMpOBaHHOE 3aHATHE

Tewma 4.5 Coneprxkanne yueOHOro MaTepuania

Tpuronomerpuieckue OO0nacTh OmpeneeHusT ¥ MHOXKECTBO 3HAUEHUH TPUTOHOMETPHUYCCKHX (DYHKIIHH.

(GbyHKIMH, UX CBOMCTBA H

YétHOCTh, HEYETHOCTD, IEPUOIUIHOCTD TPUTOHOMETpHUYECKUX (yHKIMA. CBOHCTBA

rpaduku u rpaduku QyHKIUN y = cOs X, y =sin X, y = tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
ITpeoOpa3oBanue Cxarue 1 pacTshkeHHue Tpa kOB TPUTOHOMETPUYECKUX (YHKLIUH.
rpauKoB IIpeoOpa3oBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIT
TPUTOHOMETPHUYECKUX [IpakTryeckoe 3aHsATHE
byHKIMIA
Tema 4.7 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue
Omnwucanue MPHUKJIATHOTO MOIYJIA)
MIPOU3BO/ICTBEHHBIX Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKHUX (QYHKUUH B HPOoecCHOHATBHBIX

IPOLIECCOB C MOMOIIBIO
rpaduKoB QyHKIIHIA

3agadax

HpaKTI/ILICCKOC 3aHATUC
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 19
Tema 4.8 Copepxxanne yaeOHOT0 MaTepuana
OobpatHbIe OO6parnbie TpuronomeTpuueckue GyHkiuu. x cBoiicTBa u rpaduxu
TPHTOHOMETPHHECHE KoMOuHMpOBaHHOE 3aHATHE
byHKIHHA
Tema 4.9 Copepxanue yueOHOro MaTepuana
TpuronomeTpuieckue VYpaBHEHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenune

YpPaBHEHUS U

TPUTOHOMETPUYECKUX YpaBHEHUH OCHOBHBIX THIIOB: IIPOCTEUIINE

HEpaBEHCTBA TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHbIM, pEllaeMble
Pa3I0KEeHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA
KomOuHupoBaHHOE 3aHsTHE.
Tema 4.10 Coneprxkanue yueOHOro Matepuania
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPUUECKHUX KomM0uHMpoBaHHOE 3aHsTHE
YpaBHEHUU
Tema 4.11 Coneprxanue yueOHOro MaTepuaa
Pemenne 3amad. ocHoBhI | [IpeoOpasoBanue TPUTOHOMETPHUYECKUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHIl M HEPABEHCTB B TOM YHCIIE C HUCIIOJIB30BaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.
byHKITIU KonTponbnas padora
Pa3nea S. OK 01
Komnuexkcnbie unciaa
Tema 5.1 Coneprxanue yueOHOro MaTepuasa OK 01

KoMmnekcubie unciia

IloHsTHE KOMIUIEKCHOI'O 4YHCIA. COHp}I)KeHHLIC KOMIUJICKCHBIC YHUCJIa, MOAYJIb U
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
™ «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 20
apryMeHT KOMIUIEKCHOro uuciaa. @dopma 3anucu  KOMIUIEKCHOIO — YMCIIA
(reoMeTpuyeckas, TPUTOHOMETpPHYECKas, anreOpamyeckas). ApHpMeTHYECKHE
JEHCTBHS C KOMIIJICKCHBIMU YHMCIIaMU
KomOuHupoBaHHoe 3aHsATHE
Tema 5.2 Coneprxanue yueOHOro MaTepuasia
IIpumeHeHue BeinmonHenne  pacyeToB ¢ IOMOWIBIO  KOMIUIEKCHBIX — yucen.  IIpumepst

KOMIIJICKCHBIX YUCECJI

HCITIOJIB30BaHHA KOMINICKCHBIX YHCECII

HpaKTI/I‘leCKOC 3aHATUC

Pazgen 6. IlpousBoanas
pyuxkuum, ee
NpUMEeHeHue

Tema 6.1
IlonsaTe TIPOU3BOAHOMN.
@opMynsl M IpaBUiIa

Copep:xanue yueOHOro MaTepuana

OrmpezienieHne YMCIOBOM MOCTEAOBATEIBHOCTA U CIOCOOBI ee 3amanus. CBoOMCTBa
YHUCIIOBBIX TOCIIeAoBaTebHOCTeH. OnpenerieHne mpenena IMOoCiIeI0BaTSIIbHOCTH.

muddepeHnpoBaHus Brruucnenne  mpenmenoB  mocnenoBarenbHocTel.  Ilpemen  dyHkumm - Ha
o6eckoneuynoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenne aprymenta. [lpupamienue
byHkuu. 3amayd, TNPUBOAAIIME K TOHATHIO Tpou3BogHOW. OmpeneneHue
MIPOU3BOJHOMN. AJITOPUTM OTBICKAHUSI TPOU3BOAHOU
Komb6uHnpoBanHoe 3aHsATHE

Tema 6.2 Coneprxanne yueOHOT0 MaTepuania

[TpousBogHbIe CYMMBI,
Pa3HOCTH TIPOU3BEICHUS,
YaCTHOTO

®opmynsl guddepenuupoanus. [Ipasuna aguddepentiupoBanus

KomOunupoBanHoe 3aHsaTHE

Tema 6.3

Copepxanne yueOHOT0 MaTepuana

OK 01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,7@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
™ «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 21
IIpousBoaHsbIe Omnpenenenue crnoxHoi pyHkuu. [IponsBogHas TPUTOHOMETPUYECKUX (DYHKIIMMA.
TPUTOHOMETPUUYECKUX [Tpou3BoaHas COKHOU (PYHKINU

¢byakumii. I[TpousBogHas
CJIOKHOHM (YHKIIUH

Komb6unupoBanHoe 3ansrue

Tema 6.4 Copepxanue yueOHOro MaTepuana
Housrne O | Tlonsitue wempepbiBHOM (yHkuuu. CBoiicTBa HempepbiBHOH (yHKIHU. CBS3b
HENPEPLIBHOCTH MEX1y HETPEPhIBHOCTHIO U AU PepeHInpyeMocTbi0 (PYHKINN B TOUKE. AJITOPUTM
yHKuHH. Merox pelieHus] HEPaBEHCTB METOJI0OM HHTEPBAJIOB
HHTCPBATIOB Komb6unnpoBanHoe 3anstue
Tema 6.5 Copepxanue yueOHOro MaTepuana
I'eomeTpuueckuit u | ['eomeTpruyeckuif CMbICT MPOU3BOMHOM (YHKIMKU — YriaoBOH KOIPPUIUEHT
busznueckuit CMBICTI | KacaTeJIbHOM K rpaduky (yHKIUM B TOYKE. YpaBHEHUE KacaTEIbHON K Irpauky
MIPOU3BOAHOMN GbyHKIMH. AJNTOPUTM COCTABJICHHUS YPaBHEHMS KacaTelbHOW K Tpaduky (QyHKIUU
y=f(x)
Komb6uHupoBanHoe 3aHsTHe
Tema 6.6 Copep:xanne yueOHOTO MaTepuana
Du3nyYeCKuit cMbIca | Ou3ndeckuil (MeXaHUYECKUI) CMBICT TMPOU3BOJHOM — MTHOBEHHAs CKOPOCTh B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeccroHalIbHbIX [TpakTrueckoe 3aHsTHE
3aja4ax
Tema 6.7 Coneprxanne y4eOHOTO MaTepuasa

MOHOTOHHOCTH (DYHKIIHH.
Touku sxcTpemyma

Bospacranne u yObpiBaHue (YHKIHMH, COOTBETCTBHE BO3pacTaHHs M yObIBaHHUS
¢yHKIMK 3HaKy Mpou3BoAHOH. IloHATHE TNPOM3BOAHON BBICIIEr0 TMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (YHKIIMHU Ha
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

,ﬁ@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC

. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 22
oTpe3ke. 3aaud Ha MAaKCUMyM M MHHHMYM. [TOHSTHE acHMNITOTHI, CIIOCOOBI MX
orpejaenieHusl. AJNTOPUTM HCCIENOBaHUS (QYHKIIMH M MOCTPOCHUS €€ Tpaduka C
MTOMOIIIbIO TPOU3BOAHON. JIpoOHO-TMHEHHAsS PYHKITUS
Komb6unupoBanHoe 3ansrue
Tema 6.8 Coneprxanue yueOHOro MaTepuasia

UccnenoBanmne Qynkimit
¥ TIOCTpOCHHUE TpaduKOB

HccnenoBanue (bYHKI_II/II/I Ha MOHOTOHHOCTB M IIOCTPOCHUC l"paCI)I/IKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HauOomnbinee u
HANUMCHBIICC 3HA4YCHUA

byHKIIUN

Coneprxanue yueOHOro Matepuasia

HaxoxneHue HAuOOJIBIIEr0 M HAMMEHBIIETO 3HAYECHHUH q)YHKHHﬁ, IIOCTPOCHHUC
rpa(i)I/IKOB MHOT'OYJICHOB C UCITIOJIb30BAHUCM allllapaTa MaTEMATHUYCCKOI'O aHaJIl3a

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.10

Haxoxnenue
ONTUMAIIBHOTO
pe3yJibTata € TOMOIIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX 3aJa4ax

HpO(l)eCCl/IOHaJ'l])HO-Opl/leHTI/IPOBaHHOB CoAcpiKaHUuE (conepmaﬂne

NMPUKJIAJTHOT0 MOYJIAA)

Haumensbiiee n Hanbosnbliee 3HaueHne QyHKINUN

HpaKTqucxoe 3aHATUC

Tema 6.11

Pemienue 3ajad4.
[IpousBognas ¢yHKIINH,
ee IpUMEeHEHNE

Copep:xanne yueOHOTO MaTepuana

®opmynsl U npasuia auddepenurpoanus. VccnenoBanue QyHKIHMN ¢ TOMOIIBIO
npon3BoHOM. Hanbompiiee n HanMeHbIee 3HaYCHUS () YHKIIUH

KonTponbnas padbota

Paszpnen 7.
MHOrorpaHHUKHY H Tejia

OK 01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 23
BpalmeHust
Tema 7.1 Coneprxkanue y4eOHOT0 MaTepuaia

Bepmmnbl, pebpa, rpaHu

[lonsiTe mMHororpanHuka. Ero syneMeHThI: BeplIMHBI, pedpa, rpanu. Juaronansb.

MHOI'OTrpaHHUKA CeueHne. Bolnykible 1 HEBBIITYKJIbIE MHOTOTPAHHUKHU
KomOunupoBanHoe 3aHsTHE
Tema 7.2 Coneprxkanue yueOHOro Matepuania
[Tpusma, ee | [louarue nmpusmel. Ee ocHoBanust u OokoBbie Tpanu. Beicota mpusmsl. [Ipsmas u

COCTaBJISIIONINE, CEUCHUE.
[Ipsmas u mnpaBuiIbHAs

HaKJIOHHas IIpru3Ma. HpaBI/IJ'ILHaSI [mpu3sMma. Ee ceuenue

KOM6I/IHI/IpOBaHHOG 3aHATHC

PU3MBI
Tema 7.3 Coneprxanue yueOHOro MaTepuasa

[Mapamienenunen,  xy0. | [lapamienenunen, CBOMCTBa NPSIMOYTOJILHOTO mapaiienenumnena, Kyo. CedeHue
Ceuenue Ky0a, | Kky0a, mapasuresenumeaa

napaJiesienunea KomOnHupoBanHoe 3aHATHE

Tema 7.4 Coneprxanue yueOHOro MaTepuasa

[Mupamuna, ee | [lupamuga u ee »osnementol. Ceuenume nupamuabl. [IpaBunbHas mnupamuia.

COCTAaBIISIIOIIME, CEUCHUE.
[IpaBunbHas nupamMuma.
VYceuennas nupamuaa

Yceuennas nupamuaa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.5

BoxoBas Hu noJiHas
IOBEPXHOCTH MIPU3MBI,
MUPaMU/IBI

Coneprxanne yueOHOT0 MaTepuasia

IInomane OOKOBOM M IOJIHOM MOBCPXHOCTHU ITPU3MEI, ITUPAMUBI

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.6

Copep:xanne yueOHOTO MaTepuana
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 24

Cummerpust B KyOe,
napaJulesenurnese,
npu3Me, TUpamMue

CumMMeTpusi OTHOCHTEIBHO TOYKH, NPsAMON, miIockocTH. Cummerpusi B Kyoe,
napajulelienunene, IpusMe, upamMmuae

Komb6unupoBanHoe 3ansrue

Tema 7.7
[Ipumepsl cummeTpuii B

IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJieprKaHue (conep:kanue
NPUKJIATHOTO MOYJIs1)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTryeckoe 3aHsATHE
Tema 7.8 Coneprxanue yueOHOro MaTepuasia
[IpaBunpHbIE [TonsiTre npaBuIbHOIO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTI'OI'paHHUKH, ux HpaKTI/IquKOC 3aHATUC
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOro MaTepuasa
[Mununap, ero | Humuunap u ero snemenTsl. CeueHne NUINHIPA (MapaiieIbHOe OCHOBAHUIO U OCH).
cocrapisitonie. Ceuenue | Pa3BepTka muiavHIpa
LWINHApA KomM0uHMpoBaHHOE 3aHsTHE
Tema 7.10 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue
Konyec, €ro | NPUKJIAAHOT0 MOIYJIfA)

cocrapisirome. Ceuenue
KOHyca

KOHyC u ero osjaemeHThl.. CeueHue KOHYCa (napanneanoe OCHOBAHUIKO H
Mpoxoad1Iee ucpes3 BepH_II/IHy), KOHHUYCCKHUEC CCUCHUS. Pa3BepTKa KOHYCa

KomOunupoBanHoe 3aHsaTHE

Tema 7.11
VY ceueHHsIi KOHYC.
Ceuenne YCEUYEHHOTO

Conepxkanue yaeOHOro MaTeprania

VYceuennsiit konyc. Ero obpasyromiast u Beicota. CeueHne yceueHHOTo KOHyca

KOM6I/IHI/Ip0BaHHOe 3aHATHC
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 25
KOHYyca
Tema 7.12 Coneprxkanue y4eOHOT0 MaTepuaia

[MMap wu cdepa, wux
CCUCHHS

[Iap u cdepa. Bzaumuoe pacmnonoxxkenune chepbl U miockoctd. CeueHue miapa,
chepsl

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13

Ilonsarue 06 oObeme Tena.
OrHo1IeHHE 00BEMOB
MOIOOHBIX TEJ

Coneprxkanue yueOHOro Matepuania

[Tonstre 06 ob6wreme Tema. OObeM Kyda W MPSMOYTOIBHOTO IMapalieiieuIe/a.
O6beM mnpusmbl ©u  mwMHApa. OTHOUIEHHE O0BEMOB  MOJOOHBIX  Tell.
['eomMeTprueCKuil CMBICIT ONIPEACITUTENS 3-TO MOPSIKA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.14
O0BbeMBl ¥ IUIOLIAJU
ITIOBEPXHOCTEH TEN

Coneprxanue yueOHOro MaTepuasia

O6bemMbl mupamubl U Konyca. O0bem mapa. [Tnomaau nosepxHocTeit Ten

KomOunupoBanHoe 3aHsTHe

Tema 7.15
KombOunanuu
MHOTOTPAaHHUKOB M Tl

Coneprxanne yueOHOT0 MaTepuana

KOM6I/IHaI_II/II/I TCOMETPHUICCKUX TCII

HpaKTI/I‘leCKOC 3aHATUC

BpalllCHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuasa
I'eomeTpuueckue Hcnons3oBanre kKOMOMHAIIMN MHOTOTPAHHUKOB W TEJ BpAIICHUS B MPAKTHKO-

KOM6I/IHaHI/II/I Ha IMPaKTHUKE

OPHUCHTHPOBAHHBLIX 3aJjadax

[IpakTHueckoe 3aHsTHE

Tema 7.17
Pemenue 3ajad4.

Copep:xanne yueOHOTO MaTepuana

OO0beMbl U rmjiaonraay MmoBCPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 26

MHororpasHuku M Tena

KonrponsHas pabora

BpaICHUSA

Pa3pea 8.

IlepBooOpa3nas

pyuxkuum, ee

NpuMeHeHue

Tema 8.1 Coneprxanue yueOHOro Matepuasia

[TepBooOpaznas 3ajauya O BOCCTAHOBJICHWU 3aKOHA JIBIJKEHMSI 1O M3BECTHOU ckopocTu. [lonsitue OK 01

GyHKIUH. IIpaBuna | uaTerpupoBanus. O3HAKOMIICHHE C TIOHSATHEM HWHTErpajia M TEPBOOOpPA3HOM s

HAXO0XJICHUS ¢byakun y=f(x). Pemenue 3amad Ha cBs3b NEepBOOOpa3HON M ee MPOU3BOTHONM,

epBOOOPa3HBIX BBIUMCJICHHE TMepBOOOpa3HON g JaHHOW ¢yHkiuu. Tabmuua dopmyn ans
HaXO0XJACHUS MepBo0Opa3HbIX. V3yueHne mpaBuiia BEIUMCICHHS IEPBOOOPA3HON
KomM0uHMpoBaHHOE 3aHsTHE

Tema 8.2 Coneprxanne yueOHOT0 MaTepuasa

[Tnomanm 3anayy, MPUBOASIIME K TOHATHIO OMPENEICHHOTO WHTErpaia — O BBIYHCICHHUU

KPUBOJMHEHHOM IJIONIaAM  KPUBOJMHEWMHOW Tpameuud, O TepeMenieHnr Touyku. [loHsTue

TparnenuH. @opmyna | onpeaen€éHHOr0  MHTErpana. l'eomerpuueckuidi. #u  (GU3MYECKUH  CMBICIT

Herorona — JleitOaunna

omnpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHumna

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 8.3 Coneprxanue yueOHOro MaTepuaa
Heonpenenennsrit u | [lonsTHe HeonpeaeIeHHOT0 HHTETpaja
ONpeIEICHHBIN KombOunnpoBanHoe 3aHsTHe
WHTETPAIIBI

Tema 8.4 Coneprxanue yueOHOro MaTepuaa
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 27
[TonsiTne 00 | 'eoMeTpuueckuii CMBICI OIIPEICICHHOTO HHTETpalia

OIIpe/ICIEHHOM MHTErpaje
Kak IUIOMIA U
KPUBOJIMHECUHOM
Tpamnenuu

Komb6unupoBanHoe 3ansrue

Tema 8.5
OrnpesienieHHBI UHTETPa
B )KA3HU

IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE
NMPUKJIATHOTO MOTYJIs)

CoAcpiKaHUuE (couepma}me

['eomerpuueckuii cmbicn ompeneneHHoro wuHterpaita. ®dopmyna Herorona -
JletiOuuria.

Pemrenue 3ama4y Ha MpUMEHEHHWE UHTETpaja JUIsl BBIYUCICHHS (PU3NYECKUX BEIIMYNH
U IUIomageu

HpaKTI/I‘leCKOC 3aHATHUC

Tema 8.6

Pemenne 3a7ad4.
[TepBooOpaznas
(GyHKIIUY, €e TPUMEHEHNE

Coneprxanne yueOHOT0 MaTepuasia

[TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus: nepBooOpa3HbiX. Ee mpumenenue

KonrtponbHas pabora

Paznen 9.
Cremern W KOpHH.
Crenennast pyHKuus

Tema 9.1
Crenennas ¢QyHKIus, ee

Coneprxanne yueOHOT0 MaTepuania

[ToHsiTHE KOpPHS N-OW CTENEHU U3 ACUCTBUTEIBHOrO uncia. OyHKuuu y = n& Ux

CBOHCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU
KomOunupoBanHoe 3aHATHE
Tema 9.2 Coneprxanue yueOHOro MaTepuaa

OK 01
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[TpeoOpaszoBanue [IpeoOpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA

BBIPAKCHUH C KOPHAMHU n- | KOMOMHUPOBAHHOE 3aHATHE

Ol CTereHn

Tema 9.3 Coneprxkanne y4eOHOT0 MaTepuasia

CBoiicTBa CTEIEHH C

[lonATHE cTemeHu ¢ MOOBIM palMOHAIBHBIM IMOKa3aTeneM. CTerneHHble (YHKIUH,

paloHaIbHbIM U | UX CBOWCTBA U TpaduKu

JNENCTBUTEIIbHBIM KomOunupoBanHoe 3aHsTHE

MIOKa3aTesIMU

Tema 9.4 Coneprxanue yueOHOro Matepuania

Pemenue PaBHOCMJIBHOCTD MppalMOHAIBHBIX YPaBHEHUII M HEpaBEHCTB. Meroabl uX
UPPaLMOHAIBHBIX peuienus. Penenue nuppauroHaibHbIX YPAaBHEHUI U HEPABEHCTB

ypaBHeHI/Iﬁ 1 HCPABCHCTB

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.5
Crenenu u KOpHH.
CrenenHast QyHKIUSA

Coneprxanne yueOHOT0 MaTepuania

Onpenenenue creneHHoW (yHkuuu. Vcnonb3oBaHue €€ CBOICTB IpH pELIEHUU
ypaBHEHUI U HEPABEHCTB

KonTponbnas padora

Paznen 10.
Iloka3aTeanHas
pysxkuus

Tema 10.1
[TokazarenpHas GyHKIUS,
€e CBOICTBA

Copep:xanue yueOHOTO MaTepuana

Crenenb ¢ TPOM3BOJIBHBIM JIEWCTBUTENBHBIM NOKa3zaTtesneM. OmnpeneneHue
MOKa3aTeabHOW (YHKIMM, €€ CBONCTBA U TpaduK. 3HAKOMCTBO C IMPHUMEHEHHEM
MoKa3zareabHOH (yHKIMU. PelleHne moka3aTeNbHbIX YpaBHEHHH ()YHKIMOHAIBHO-
rpaduyecKuM METOJIOM

OK 01
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KoMOuHMpOBaHHOE 3aHATHE

Tema 10.2 Coneprxkanue y4eOHOT0 MaTepuaia

Penlenue nokasaTenbHBIX | PemeHne TMOKa3aTeNbHBIX YpaBHEHHWH METOJOM ypaBHHBAHHS IIOKa3aTelieH,
YPaBHEHHMH U HEPABCHCTB | METOJIOM BBEJICHHUSI HOBOW MEPEMEHHOH, (PYHKIIMOHAIBHO-TPAPHUECKIM METOIIOM.

Pemenne moka3aTenbHEBIX HCPaBCHCTB

[IpakTrueckoe 3aHsATHE

Tema 10.3 Coneprxanue yueOHOro Matepuania

CucreMbl nokasaTenbHbIX | PelieHne cucTeM Mmoka3aTelIbHbIX YpaBHEHUI

ypaBHEHUH Komb6unnpoBanHoe 3anstue

Tema 10.4 Coneprxkanue yueOHOro MaTepuania

Pemenne 3a1a4. | PemieHne I1OKa3aTeNbHBIX YPaBHEHHMH METOJOM YpPaBHUBAHHUsA IIOKas3aTelled H

[TokazarenbHast GYHKIHS | METOJOM BBEIECHUS HOBOM IepeMeHHOM. PerreHre moka3aTeaIbHbIX HEPABEHCTB

KonTtponbHas pabora

Pa3nea 11. Jlorapugmsi.

Jlorapudpmuueckasn

pysxkuus

Tema 11.1 Coneprxanne y4eOHOT0 MaTepurana

Jlorapudm yucna. | Jlorapudwm uncna. JlecITUIHBINA U HATYypaIbHBIN JIOTapru(Mbl, YUCIIO €
JlecATUUHBIN 1 | KoMOMHMpPOBAaHHOE 3aHATHE

HaTypaJabHbIN

Jorapu¢Mmsbl, YUCIIO €

Tema 11.2 Coneprxanue yueOHOro MaTepuaa

CroiictBa  norapudmos. | Coiicta gorapudmos. Omneparus JorapuGMUPOBaHUSL.

Omnepanus Komb6unnpoBanHoe 3aHsTue

OK 01

29




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTVIC
N «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 30

norapuMUpPOBaAHUS

Tema 11.3 Coneprxkanue y4eOHOT0 MaTepuaia

Jlorapudmuaeckas Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA

¢byHKIMS, ee CBOICTBa

Komb6unupoBanHoe 3ansrue

Tema 11.4

Pemenue
JorapuGMUISCKIX
ypaBHEHUI U HEPABEHCTB

Coneprxanue yueOHOro Matepuasia

[Tonatue norapudmuyeckoro ypaBHeHus. Ormepauuss noTeHUMpoBaHus. Tpu
OCHOBHBIX METOZA peIIeHHs Jorapu(MUUECKUX YpaBHEHHH: (YHKIIMOHAIBHO-
rpaduyecKkuii, MeTOJ NOTEHLUPOBAHUS, METOJ| BBEACHHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.5 Copep:xanue yueOHOTo MaTepuana

Cucremsl AJTOpUTM pEIIeHUs CUCTEMBbl ypaBHEHMH. PaBHOCHIBHOCTH JOrapupMUYECKUX
Jorapu(pMUIECKUX ypaBHEHU U HEPABEHCTB

YpaBHEHUU KomM0uHMpoBaHHOE 3aHsTHE

Tema 11.6 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE cojiep:kaHue (conepxxanue

Jlorapudmsl B npupozae u
TEXHHUKE

NPUKJIATHOTO MOIYJIs)

[Ipumenenne norapu¢ma. Jlorapupmuueckas crnupaab B npupone. Ee
MaTeMaTHYECKHUE CBOICTBA

[IpakTrueckoe 3aHsATHE

Tema 11.7

Pemrenue 3a1ad.
Jlorapugmsr.
Jlorapugmuueckas

byHKIUS

Coneprxanne yueOHOT0 MaTepuana

Jlorapupmuueckas  QyHkuus.  Pemenue — mpoctemmx  sorapuMuyeckux
ypaBHEHUH

KonrtponsHas pabora
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Paznen 12. OK 01
MHuoxkecTBa. JjieMeHThl Teopuu rpagos
Tema 12.1 Coneprkanue y4eOHOT0 MaTepuasia
MHoxecTBa [Tonstne MuOXkecTBa. [TonmHoO)ecTBO. Onepanuu ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHsTHE
Tema 12.2 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onepauuu C | MPUKJIATHOTO MOIYJIAA)
MHO>KECTBaMHU Omnepanuu ¢ MHOXKeCTBaMH. PellieHne npukiiaaHbIX 3a1a4y
[IpakTuueckoe 3aHaTue
Tema 12.3 Coneprxkanue yueOHOro MaTepuania
I'pads [Tonsartue rpada. Cs3HbIA rpad, qepeBo, HUKI rpad HA IUIOCKOCTH
[IpakTnueckas pabora
Tema 12.4 Copep:xanne yueOHOTO MaTepuana
Pemenue 3ama4. | Onepauun ¢ MHOXecTBaMU. OmnHcaHUE pealbHBIX CUTyallud C TMOMOUIBIO
MmuoxectBa, I'padsl n ux | mHOXecTB. [IpumeHeHue rpadoB K peHICHHIO 33/1a4
MIPUMEHEHHE KontponbHas padota
Pa3nes 13. JD1eMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BEPOATHOCTE
Tema 13.1 Copep:xanne yueOHOTO MaTepuana
OcHOBHBIE nousaTus | [lepecraHoBku, pa3MenIeHus, COUETAHUS. OK 01
KOMOWHATOPUKH
KoMOuHMpOBaHHOE 3aHSTHE.
Tema 13.2 Conepxanne yueOHOTO MaTepuana
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CoObiTHE,  BEpOSTHOCTD
coObiTHs. CnoxeHue W

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEpPOSTHOCTH CyMMBbI
COOBITHI. YCIOBHAs BEPOSTHOCTh. 3aBUCHMBIC U HE3aBUCHMBIE COOBITH. Teopembl

YMHOKEHUE 0 BEPOSITHOCTH MPOU3BEIACHUS COOBITHH.
BEpPOSITHOCTEN
Komb6unupoBanHoe 3ansrue
Tema 13.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coeprkaHue (compep:xaHue
BepositHocTh B | IPUKJIAJTHOTO MO/Y/JIs1)
podecCHOHATEHBIX OTHOCHUTENBHAS YacTOTa COOBITHA, CBOMCTBO €€ ycToumBocTH. CTaTUCTUUYECKOE
3aja4ax ompeaeneHue BepossTHOCTH. OIEHKa BEPOSITHOCTH COOBITHS
[IpakTuueckoe 3aHaTue
Tema 13.4 Copepxanue yueOHOro MaTepuana

JluckperHas  ciayvaiiHas
BEJIMYMHA, 3aKOH €€

Bunel cnywaiinsix BenuuuH. OnpeneneHue AUCKPETHON ciay4yailHOW BEIMYUHBI.
3aKkoH pacrpeiesieHus JTUCKPETHOW ClIydaiiHOW Benu4uHbl. Ee 4ucioBbie

pacnpezeneHus XapaKTePUCTUKU
KomOunupoBanHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa

3agaun MaTeMaTHYECKOU
CTaTUCTUKHU

BapI/IaI_[I/IOHHHﬁ pAA. Ilonuron 4dYacTtor u rucrorpamma. CraTtucTudecKne
XapPaKTCPUCTUKHU pAaa HaGJ’IIOI[aeMBIX JaHHBIX

KomOunupoBanHoe 3aHsTHE

Tema 13.6
CocraBienne TaOIUIl H
JyarpamMm Ha MPaKTHKe

IIpodeccuonaibHO-OpHEeHTHPOBAHHOE cojiep:KaHue (conep:xanue
NPUKJIATHOTO MOIYJIs1)

HCpBI/I‘{HaSI 06pa60T1<a CTaTUCTHYCCKUX TAaHHBIX. rpa(I)I/I‘ICCKOC HUX NpCACTABJICHUC.
HaxoxnaeHnue CpCAHUX XapaKTCPUCTUK, Ha6J'IIOI[aeMBIX JaHHBIX

[IpakTHueckoe 3aHsTHE
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Tema 13.7 Copepxxanne yaeOHOT0 MaTepuana
Pemmenne 3a1a4. | DneMeHThl KoMOuHaTOpuku. CoOOBITHE, BEpPOSITHOCTH COOBITHSA. COXKEHHE W
OIEeMEHTHI YMHO>KE€HHE BEPOSTHOCTEU
KOMOMHATOPHKH, KonTponbnas pabora
CTaTUCTUKH W  TEOPUH
BEPOATHOCTEM

Pa3nes 14. YpaBHeHus 1 HepaBeHCTBA

Tema 14.1
PaBHOCHIBHOCTD
YpaBHEHUH U HEPABEHCTB.
OO01me MEeTO bl pEIICHUS

Coneprxkanue yueOHOro Matepuania

PaBHOCMIIBHOCTE ypaBHEHMI M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCWIIBHBIX I€PEXOAax B YpaBHEHUSAX M HepaBeHcTBax. OOmIue MeTojibl
pelleHNs] YpaBHEHHH: Mepexoa OT paBeHCTBa (PYHKIMI K paBeHCTBY apryMEHTOB
IUI1 MOHOTOHHBIX (DYHKLUH, METOJ pa3jioKEeHUs HAa MHOXHTEIH, METOJ| BBEACHUS
HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpaduIeCKUil METO

KomOunupoBanHoe 3aHsTHE

Tema 14.2 Coneprxanne yueOHOT0 MaTepuana
I'padmueckuit MmeToa | O6Imue MeTobl pelIeHUs] HEPABEHCTB: MEePEX0/] OT CpaBHEHUs 3HAYCHUH (PyHKIHIT
pelieHus YPaBHEHUH, | K CpPaBHEHUIO 3HAYCHUN AapryMEHTOB JUIS MOHOTOHHBIX (YHKIMH, METOJ
HEPABEHCTB WHTEPBANIOB, (PyHKIHOHANBHO-Tpaduueckuii MeTo. ['paduueckuit metos perieHus
YpPaBHEHUI U HEPABEHCTB
KomM0uHMpoBaHHOE 3aHsATHE
Tema 14.3 Conepxanne yueOHOTO MaTepuana
VYpaBHeHus u | Onpenenenne Monyns. Packpeitue Mopayns mno omnpeaenenuto. Ilpocreitmune

HEpPaBCHCTBA C MOAYJIEM

YpaBHCHHA U HCPABCHCTBA C MOIYJICM. HpI/IMeHeHI/Ie PaBHOCUJIBHBIX TICPEXOJ0B B
OIMPCACIICHHBIX THIIAX ypaBHeHI/Iﬁ H HECPABCHCTB C MOJAYJIEM
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KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Coneprxkanue y4eOHOT0 MaTepuaia 2
YpaBHeHMs 1 | 3HaKOMCTBO ¢ napameTpoM. [Ipocrelinme ypaBHEHNsI H HEPABEHCTBA € IIapaMeTPOM
HEPaBCHCTBA ¢ | KomOuHMpoBaHHOE 3aHATHE
napaMeTpamu
Tema 14.5 IIpo¢eccuoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 2
CocraBiieHHE U pELICHHE | MPUKJIATHOTO MOTYJIsl)
poheCCHOHATBHBIX Pemenue TekcToBBIX 3aa4 MPO(HECCHOHATIBHOTO COAEPHKAHUS
3ajaa4 ¥ IIOMOIIBIO | [IpakTHuecKue 3aHATHS
ypaBHEHUH
Tema 14.6 Copep:xanue yueOHOro MaTepuana 2
Pemenue 3aga4. | OOuIre MeTobl pelIeHUs] YPaBHEHUH. YpaBHEHHUS U HEPABEHCTBA C MOIYJIEM U C
YpaBHeHUs U | mapaMeTrpamu
HepaseHceTba [IpakTnueckoe 3anaTne
KoncynbTanun 4
IIpomexyTounas arrecranms (Jk3amMeH) 24
Bcero: | 219
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3. MeToauyeckne yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
paodot

[Tpu peanuzanuu y4eGHOTO Mmpoiiecca Mo MaTeMaTHKE UCTIOIB3YIOTCS aKTUBHBIE (DOPMBI
paboThl, NpHU KOTOPHIX OOydYaromMecs BOBJEKAIOTCA B MAaTeMaTUYECKYIO JEATeIbHOCTb,
obOecrieurBasi TeM CaMblM IMOHMMAaHHUE MATEMAaTHYECKOrO MaTepualia, pa3BUTHUE MHTEIJIEKTA,
NpUOOpeTeHNEe MPAKTUYECKUX HABBIKOB, YMEHUU MPOBOAMTH PACCYXICHUS U JOKa3aTelbCTBA.
Hcnonb3ytores Kehc-MeToAbl, METO/Abl POEKTOB, METO/Abl PA3BUTHUSI KPUTUUECKOTO MBILIUICHUS
yepe3 YTEeHHE W MHUCHbMO, 3BPUCTHYECKHM, HCCIEeOBATEIbCKUI METO/bI, METOABl MOJYJILHOTO
00y4eHusl.

JunakTruueckue MaTepHualbl MPEACTaBICHBI B BU/IE TECTOBBIX 3aJaHU, KIH0UesbIX 3a/ad,
MaTEeMaTUYECKUX TUKTAHTOB.

[IpodeccuonanpHass HampaBIEHHOCTh peanu3yeTrcs B Tpex (opmax: MpaKTHKO-
OPUEHTHPOBAHHBIC 33]1a4M, UHANBUIYaJIbHbIE IPOEKTHI U OMHApHBIC YpOKH. B Oomnbieit ctenenu
pacripocTpaHeHbl Takue THIbl 3aHATUN: KOMOMHHUPOBAHHOE, TEOPETUYECKOE U MpaKTUYEeCcKas
pabora.

[TpoBeneHne MPaKTUYECKUX 3aHATHI MMO3BOJISIET PEaTU30BaTh CIEAYIONINE AUIAKTUYECKUE TIeNn
U 3ajlauu:

1) ONTUMAJILHO COYETATh JIEKIIMOHHBIE 3aHATHUS C CHCTEMAaTHYECKON CaMOCTOSTENIbHOM
y4eOHO-TI03HABATEIbHON ACSITEIHHOCTHIO CTY/IEHTOB, MX TEOPETHUYECKYIO TTOJITOTOBKY C
MPaKTUYECKOM;

2) pa3BUBATh YMEHUs, HABBIKM YMCTBEHHOU PaOO0THI, TBOPYECKOT'O MBIIIICHUSI, YMEHUS
UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;

3) dopMUpOBaTH YMEHHUE MCIOJIB30BaTh CIIPABOYHYIO, TPABOBYIO, HOPMATHBHYIO
JOKYMEHTAIMIO U CIIELIMATIbHYIO JTUTEPATYPY;

4) (hopMHUPOBATH Y CTY/IEHTOB HHTEPEC UCCIIEI0BATEILCKON EATETbHOCTH;

5) OCYUIECTBJIATh JUATHOCTUKY U KOHTPOJIb 3HAHUM CTYJIEHTOB IO OTAENbHBIM pa3ziesaM U

TE€MaM IPOTrpaMMBI.
Buabl npakTuyeckux 3aHATHI

[TpakTnueckass paboTa 3aKJIIOYaeTCsl B BBINOJIHEHWU CTYIEHTAaMH, I[OJI PYKOBOJCTBOM
npernojiaBaTesnsi, KOMIUIEKCAa Y4YeOHBIX 3a/JaHMil HampaBIEHHBIX Ha YCBOGHHE Hay4yHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIHUIUIMHBL, NPHOOpETEHUE MPAKTUYECKUX HABBIKOB
OBJIQ/ICHUS] METOAAMU MTPAKTUUYECKON pabOThl C MPUMEHEHNEM COBPEMEHHBIX MH(POPMALIMOHHBIX
U KOMMYHUKAIIUOHHBIX TEXHOJOTMi. BblnomHeHus mnpakTHueckod padoThl  CTYIEHTHI
IIPOU3BOJAT B MMCbMEHHOM BHJIe. OTYET MPENOCTaBISETCS IPENOAABATENIO0, BEAYILIEMY JAHHBIN
npeamer.  Ilpaktuueckue  3aHATHA ~ CIIOCOOCTBYIOT — Oojiee  TNyOOKOMY — ITOHUMaHHIO
TEOPETUYECKOr0 MarepHuajga ydeOHOro Kypca, a Takke pa3BUTHIO, (OPMUPOBAHHUIO H
CTaHOBJICHUIO PAa3JMYHBIX YpPOBHEH COCTaBIAIOMUX NPOPECCHOHATBHON KOMIIETEHTHOCTH
CTYJEHTOB.

Ha mnpakTthyeckux 3aHATHAX HMHTEpPEC IPEACTABISIET NMPUMEHEHUE KEWC TEXHOJIOTMI
(xeiic-cramu (case-stady), 3amayHbIi METOJI) — OCMBICIIEHHE, OOCYXKICHHE, aHaTu3 U IMOUCK
pelIeHns] KOHKPETHOM CUTYAallMH, ONMCAaHUE KOTOPOU MPEACTABIEHO B KEHCE.

Kelic cocraBnseTcs o onpeaeaéHHbIM TPaBUIIaM:
e OmnuceiBaeTcs npoOIeMHas CUTYyalus, TpeOyrolasi pa3perieHus;
e DTa cUTyalus HE UMEET OHO3HAYHOTO PEILICHUS;
e IlpuBoautrca Habop (akTOB, HHCTPYMEHTOB, MO3BOJIAIOIIMX BHIPAOOTATh pEIICHHE
3a/1a4i;
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e Pemenue npobieMbl, ONMCAHHON B Kelice, TpeOyeT aKTUBHOI'O MCIOJIb30BAHUS TEX WIIU

MHBIX KOMIETEHLIUN, B TOM YHCIIE U IPUOOPETEHUS HOBBIX 3HAHUI UM YMEHUH.

Pabora ¢ kaxapIM KeHCOM TpeanojiaraeT MeNblii KOMIUICKC ICHCTBHM (TIOMCKOBBIX,
MPOEKTUPOBOYHBIX, WMHUTAI[MOHHO- MPAKTUYECKUX, pPe(IECKCUBHO- CaMOOLEHOYHBIX), 4YTO
obecrieunBaeT TPEHUPOBKY KOMIIETEHIIUH, 3HAYUMBIX JUIS po(hecCHOHATLHOTO
CaMOOMPEICICHHUS.

3.1. TeMaTuka M coJepkaHue MPAKTHYECKUX 3aHATHI

[IpakTuueckoe 3aHsTHE

Tema 1.3.

['eomeTpus Ha IMJIOCKOCTH

Conep:kanue:

Bunel nmiuockux (Guryp v ux miomas.

[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHU Ha MIIOCKOCTU

IIpakTHueckoe 3aHsaTHE

Tema 1.4

[TponieHTHBIE BBIUNCIICHUS

Conep:xkanue:

[TpocThlie MpOLEHTHI, pa3HbIe CIIOCOObI X BbIYKUCICHUS. CII0)KHBIE TPOLICHTHI
IIpakTHueckoe 3aHsaTHE

Tema 1.5

YpaBHEHHs U HEPABEHCTBA

Conep:xanue:

Jlunelinble, KBa/paTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA
[TpakTHueckoe 3aHsATHE

Tema 2.5.

[TapannenpHble, NEPIEHIUKYIISPHBIE, CKPEILNBAIOIINECS TIPSIMbIE
IIpogeccrnoHa/IbLHO-OPHEHTHPOBAHHOE COAEPKAHUE

AKcHOMBI cTepeomMeTpuu. llepneHAuKyIsIpHOCTh NMPSAMOM M IJIOCKOCTH, MapalljieIbHOCTb
JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX IIOCKOCTH, MEPIEHIUKYISIPHOCTD MJIOCKOCTEN
IIpakTHueckoe 3aHsaTHE

Tema 3.3

ITpakTHKO-OpHEHTUPOBAHHBIE 33/1a4U HA KOOPANHATHON INIOCKOCTH
IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

KoopaunatHasg 1UIOCKOCTH. BpIuncieHME pacCTOSIHMM M IUIOMafed Ha IUIOCKOCTH.
KonuuecTBeHHbIE pacueTsl

IIpakTHueckoe 3aHsaTHE

Tema 4.6

[Tpeobpa3zoBanre rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

Conep:xanue:

Cxarue 1 pacTshkeHHe rpaikoB TPUTOHOMETPUYECKUX (YHKIIUH.
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[TpeoOpaszoBanue rpaukOB TPUTOHOMETPUIECKUX (DYHKITHI

[IpakTyeckoe 3aHsATHE

Tema 4.7

Onwucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPadUKOB (PYHKITHIA
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME!

Hcnonb3oBaHue cBONCTB TPUTOHOMETPUUECKUX (DYHKLMI B IPO(ECCHOHANBHBIX 3aJa4dax

IIpakTnyeckoe 3ansiTue

Tema 5.2

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI

Conep:xanue:

Brimoanenne pacucToB € INOMOIIBIO KOMIUICKCHBIX YHCCIL. HpI/IMepr HUCIIOJIB30BaHUA
KOMIUIEKCHBIX YHCEI

IIpakTH4yeckoe 3aHATHE

Tema 6.6

dusnyeckuil cMbICI NPOU3BOJHOMN B MPO(EeCCHOHANIBHBIX 3a/1a4ax

Conep:xanue:

Ouznyeckuil (MEXaHUYECKUH) CMBICI IMPOU3BOJHON — MIHOBEHHasi CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

IIpakTH4yeckoe 3aHsATHE

Tema 6.10

HaxoxneHne onTUMaabHOro pe3yJibTaTa ¢ IOMOIIBIO TPOU3BOIHOM B MPAKTUYECKUX 3a1adax
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJCP/KAHME.

Hauwmensbiiee n Haubosbiee 3Ha4eHne PyHKIUN

IIpakTH4yeckoe 3aHsATHE

Tema 7.7

[Tpumepsl cummeTpuii B mpodeccun
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
CuMmmMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

IIpakTHueckoe 3aHsaTHE

Tema 7.8

ITpaBrIIbHBIE MHOTOI'PAaHHUKH, UX CBOMCTBA

Conep:xanue:

[TonsiTve MpaBUIIBHOTO MHOTOTrpaHHUKA. CBOWCTBA IPABUIIBHBIX MHOTOTPAaHHHUKOB

IIpakTHueckoe 3aHsaTHE
Tema 7.15
KomOuHanuu MHOTOTpaHHUKOB U T€J BPaIlCHUS
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Conep:xanue:

KoMm0OuHanmumu reoMeTpuuecKux Tei

[TpakTHdeckoe 3aHsTHe

Tema 7.16

['eomeTpryeckre KOMOMHAIIMK HA PAKTHKE
Conep:kanue:

Hcnonp3oBaHne KOMOWHAIIMH MHOTOTPAaHHUKOB H  Tel
OPHUEHTHPOBAHHBIX 3a7a4ax

[TpakTHdeckoe 3aHsATHE

Tema 8.5

OnpenieneHHbI UHTErpaj B )KU3HU
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHME:

Bpalll€HUA B  IIPAKTHKO-

['eomeTpuyeckuii cMbic onpeneneHHoro uarerpana. ®opmyna Hetotona - Jleiitbnuna.
Pemenne 3amau Ha NpuUMEHEHHE HHTErpaja sl BBIUMCICHHS (PU3NYECKUX BEIUYHH U

Iomanaeu

[IpakTHueckoe 3aHsTHE

Tema 10.2

Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB
Conep:xanue:

Pemienne mnoka3arenbHBIX YpPAaBHEHMM METOAOM YpaBHHMBAHUS I0Ka3areled, METOAO0M

BBEJICHUS HOBOM TIEpPEeMEHHOM, (PyHKUMOHAJIBbHO-TpapUUeCKUM MeToJoM. Pemienue

MOKa3aTeIbHbIX HEPABEHCTB
[IpakTuueckoe 3aHsiTHE

Tema 11.6

Jlorapudmsl B mpupoJie ¥ TEXHUKE
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COEPKAHUE!

[Tpumenenue norapu¢ma. Jlorapupmuueckass crnupaib B mnpuponae. Ee Maremaruueckue

CBOMCTBA

IIpakTHueckoe 3aHsTHE

Tema 12.2

Onepannu ¢ MHOKECTBaMHU
IIpodeccnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE!
Onepannu ¢ MHOKecTBaMU. PellieHne npukiaaHbIx 3a1a4y
[IpakTrueckas 3aHsATHE

Tema 12.3

I'padbr

Conep:xanue:

[Tonsitue rpada. Cesa3ubIii rpad, AepeBo, IIUKI Ipad HA MTOCKOCTH

[TpakTHdeckoe 3aHsATHE
Tema 13.3
BepositTHOCTB B podhecCHOHATBHBIX 3a/1a4ax
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IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEePKAHUE!

OtHocuTeIbHAST YacTOTa COOBITHS, CBOWCTBO €€ YCTOW4YMBOCTU. CTaTHCTUYECKOE
onpeenaeHue BeposTHOCTU. OLieHKa BEPOSITHOCTU COOBITHUS

[IpakTuueckoe 3aHsTHE

Tema 13.6

CocraBieHue TabauI ¥ [uarpaMM Ha MpakTUKe

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

[lepBuunas o00paboTKa CTaTHCTUYECKUX JaHHBIX. ['paduueckoe UX MpeAcTaBICHHE.
Haxoxxnenue cpefHuX XapakTepUCTUK, HAOII0AaeMbIX JaHHBIX

[IpakTueckue 3aHATHS

Tewma 14.5

CocraBneHue U penieHrne npodheccuoHaIbHbIX 3a/1a4 C MOMOIIBI0 YpaBHEHUN
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

Perennie TekCTOBBIX 3a71a4 TPO(HECCHOHATBHOTO COAEPIKAHUS

[TpakTHueckoe 3aHsATHE

Tema 14.6

Pemenue 3amau. YpaBHeHUS M HEpAaBEHCTBA

Conep:xanue:

OO0mue MeToapl pElICHHsS YypaBHEHUH. YpaBHCHHWS W HEPAaBEHCTBA C MOJIYJIEM U C
napaMeTpamMu

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpOJIb M OLIEHKA Pe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTIIMHBI
pacKpbIBalOTCA Yepe3 AUCIUILTHHAPHBIE Pe3yabTaThl, HApaBICHHbIE Ha (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIMH M0 pa3ieNaM U TeMaM COAepKaHUs y91eOHOro MaTepHana.

Ko xomnerenuun Pa3nen/Tema Tun oleHOYHBIX MEepPONIPUSATHS

OK-01 Bce pazmensr TectupoBanwue

YcTHBII onpoc

WNupuBuyanbHas caMOCTOSATENbHAS
pabota

KontponbsHas pabora

Brimonnenune OK3aMCHAIITMOHHBIX

3aJaHuN

4.2. KoHTpPOJIbHO-U3MePUTEIbHbIE MATEePHAJIbI BKJIIOYAKOT:
4.2.1. 3axaHus 1J1s1 OLEHKHU 3HAHUN U YMEHHMH /JIs1 BXOJHOI0 KOHTPOJIs

BxosHOW KOHTpPOJIb COCTOMT U3 3a/laHuil, B3ATHIX U3 OTKpbIToro 6anka OI'D u BIIP mo
MareMatvke. Ha BhImogHEHWE 3aaHUil BXOJAHOTO KOHTPOJs maercs 1 akamemuyeckwii 9ac (45

MHUHYT).
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BXoaHO# KOHTPOJIb COCTOMUT MX 2-X YacTeH: 00s3aTEIIbHOM U JOTIOTHUTEITHHOM.

OOs3aTenbHasl YacTh COJCPKUT 3alaHUs MHHHMAIBLHOTO 00S3aTeNLHOTO  YPOBHS,
JIOTIOJIHUTEIIbHAS YacTh — OoJiee CII0KHbBIE 3aJaHus.

[Ipu BBIIOTHEHUH 3a1aHUM TPeOyeTCs MPEACTAaBUTh X0 PEHICHUS U yKa3aTh MOJy4YeHHbBIN
oTBeT. [IpaBUIIbHO BBITTOJIHEHHOE 3aJjaHUE U3 00s13aTEILHON YacTH OIICHUBACTCS B OAMH Oar,
MPABHJILHOE BBINIOJIHCHUE 3aJaHHUI JOMOTHUTEIBLHOW YacTu oreHuBaercs 3 Oamtamu wim 1-2
OayutaMu 3a YaCTUYHOE pelIeHUE.

bainel, monyyeHHbIe 32 BCe BBHITIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annoes,
Heodxo0umoe 013 nOJIyUeHus OMmMemKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3adanun 6x00H020 KOHMPONA

Oos3aTesbHAs YACTh
Ilpu pewenuu 3adanun 1-4 3anuwume npasunbHLLL OMmMeem U3 Yemblpex
RPEONOIHCEHHBIX:
1. (1 6amn) Packpoiite hopMyty COKpAIIEHHOTO YMHOXECHHS a’-b?:
A) a%>-2ab+b? B) (a-b)(a+b); B) a?+2ab-b% I') (a-b)(a-b)
2. (1 6ann) [Mnomaap TpeyrodbHUKA BEIYUCISAETCS IO hOpMyIIe:

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

10 59

3. (1 6amr) Kakoe u3 cieyromumx 4ucem 3aKII0YeHO MEXTy YUCIaMU 17 u 8

A)0,4;5)0,5; B)0,6; ) 0,7
4. (1 6ann) Jans! rpaduxu pynxnuii. Kakas ¢popmyna coorBeTcTByeT rpaguky 3):

1) N 2) | 3)

o[ 11| o[ 1 i o[ 1

9
_ 2 y=—=
A) 2 .p)Y = —8x+11,_ B) X; 1) y=x+5.

Ilpu evinoanenuu 3a0anuil 5-8 3anuuiume x00 pevwieHus U NOJYYEeHHbLIL Omeem.
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1 11

5. (2 6amra) Beraucnure: 2 5

6. (2 Gamra) Pemure ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE HUMeEEeT 0oJjiee OJIHOTO
KOpH$, B OTBET 3allMIINTE MEHBIIUI U3 KOPHEH.

7. (2 6amna) [Jns pemonTa Tpedyercs 57 pynoHoB 00oeB. Kakoe HauMeHbIIee KOJIMYECTBO
nauek OOOMHOTO Kies HYXXHO Ui TaKOro PEMOHTa, ecii | madka Kiesh pacCuuTaHa Ha 5
PYJIOHOB?

8. (2 6amna) Beicora BH napamnenorpamma ABCD penut ero cropony AD Ha oTpesku
AH=2 u HD=32. [luaronans mnapamienorpamma BD paBna 40. Haligute mnmomanb
napajuIeIorpaMma.

JonoJHuTeIbHAN YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGaAHUE PEULeHU U NOIYYEHHDLIL
omeenmn.

9. (3 6amna) P160sI0B MpOIIIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX IO
TEUYEHUIO PEKH, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBWII PHIOY U BEpHYJICS 00paTHO yepe3 5 4acoB OT
Havasa myrtemectBus. Ha kakoe paccTosHHe OT MPHUCTaHU OH OTIUIBUI, €CJIM CKOPOCTh TEYEHHUS
peKu paBHa 2 KM/4, a COOCTBEHHAsi CKOPOCTb JIOJKH 6 Km/4?

4.2.2. 3apanus 11 OLeHKH 3HAHUI U YMEHUH /I TEeKYIero KOHTPOoJIs

Tekymuii KOHTPOJb MPOBOJATCS BO BpEMs AyIUTOPHBIX 3aHATHA 110 MAaTEMaTUKE B
COOTBETCTBUU C Yy4eOHBIM MIaHOM M pabouelr mporpammbl O]l «MaremaTuka» O BCEM
pazzenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oGyuaromniuecs moxy4yaroT IB€ OTMETKH.

Teopetnueckas 4acTb IPOXOIUT B (pOPME YCTHBIX OTBETOB: OOYYAIOLIMECS BBITATHBAIOT
MATh KapTOUEK C BOMPOCaMH, JAIOT TOJHBIM OTBET (CO CHHCKOM BOMPOCOB OOYyYaIOIIUECS
3HAKOMSITCS B HA4aJIe U3ydeHHs pas3zena).
IlIkana nepesooa 6annoe ¢ ommemKku no NAMUOAINLHOU CUCEMe

Ommemka Konuuecmeo eepuvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5

3amaHns MPaKTHYECKOW YacTH (KOHTPOJIbHBIC PAaOOThI) YaCTUYHO B3STHl M3 OTKPBITOTO
0auka EI'D u BIIP no maremaruke.

Ha BbIMOTHEHHE KOHTPOJILHOM PabOTHI IO MaTeMaTHKe jgaetcs | akagemudeckuii gac (45
MHUHYT).

KonTponbHas paboTa cocTout ux 2-x yacteid. B nepBoii yactu nmpesaraercsi BHINOIHUTD 4
3a/laHdsl — BBIOpPAaTh NPAaBUIBHBIA OTBET W3 YETHIPEX MPENIOKEHHBIX. Bo BTOpoil wactu
TIpeIaraeTcsl BBIMIOIHUTD 6 3a1aHui — OPOPMUTH XOJT PEIICHHS U 3aITMCaTh MOJYYCHHBIA OTBET.
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3a mpaBWIBHOE BBIIOJHEHUE JHOOOr0o 3aJaHMsl MEpBOM 4YacTH OOYYaroIMMCS MOJydaer
onuH Oamna. [IpaBunbHOE BBHIMOJHEHHUE 33JaHUN BTOPOM YacTH OIleHHMBaeTcs 2 Oammamu win 1
0aJuI0M 3a YACTUYHOE PELICHHUE.

bainel, moiy4yeHHbIE 3a BCE BBIIIOJIHECHHBIC 3a/1aHUSL, CYMMUPYIOTCSI.

IlIkana nepesooa 6a1106 6 oOmmemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno o6annos,

Heo0Xxo0umoe 011 NOJIYy4eHUs OMmMemKu

«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16

AN

o

IIpsamsie u nnockocmu, KOOpOUHAMBL U 6€KMOPbL 6 RPOCIMPAHCHIGE
Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [udaropa.
[lepeuncinute OCHOBHBIE (DUTYPBI B IIPOCTPAHCTBE.
I[lepeunciure criocoObl 3a1aHHS TNIOCKOCTH.
[lpogomkute Teopemy: «Ecaum omHa W3 JIBYX  [ApajUIeNbHBIX — MPSIMBIX
NEPHEHAUKYIISIPHA IIIOCKOCTH, TO...».
[Ipoxomkute Teopemy: «Eciu [Be mapaienbHble IIOCKOCTH MEePECeKalTCs TPEThEH,
TO...».
CoopmynupyiitTe onpeneneHie ABYrpaHHOro yria.
PackpoiiTe MOHATHE «yroJ MEXIY MPSMBIMUY.
[Tepeuncnute B3aMMHOE PACIIOIOKCHUE IBYX MPSIMBIX B TPOCTPAHCTBE
Kakue nmpsiMbie Ha3bIBatOTCS MapajuieIbHBIMU B IIPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS CKPEIUBAOIIMMHUCA B ITPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS NEPIIEHIUKYISIPHBIMU B IPOCTPAHCTBE?

. Ilepeunciire B3aUMHOE PACIOIOKEHHUE NPSAMOUN U IIJIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe MOHATHE «yTOJl MEXAY IIPAMOMN U IUNIOCKOCTBIO.

. Packpolite moHATHE «I1apajuIeIbHOCTD MIPSMOM U INIOCKOCTI.

. Packpolite moHsATHE «TIEPIEHIUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH.

. IlepeunciuTe B3aMMHOE PACIOIOKEHUE IBYX IIJIOCKOCTEN B IIPOCTPAHCTBE.
. Packpolite moHATHE «yTOJ MEXAY IIIOCKOCTIIMUY.

. Packpolite moHsATHE «I1apajuIeIbHOCTD IIIIOCKOCTEN.

. Packpolite moHsATHE «TIEPIEHIUKYISAPHOCTD INIOCKOCTEN.

. Kak HaliTu paccTossHME OT TOYKH 10 IPSIMOit?

. Kak HaliTu paccTossHME MEXly IPSIMBbIMH?

. Kak HaliTu paccTossHME MEXy INIOCKOCTAMHU?

. IIpogomxure onpexnenenue: «llepneHauKymasp — 310...».

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

. IIponomxure onpenenenue: «lIpoeknus HAKIIOHHON — 3TO. .. ».

. Ilepeunciure cBOMCTBA MAPAJUIEIIBHOIO IPOEKTUPOBAHUS.

. I3 4ero cocTouT NpsIMOYToJIbHAsA CUCTEMA KOOPIANHAT B IIPOCTPAHCTBE?

. Ecnin Touka eKuT B INIOCKOCTH Xy, Kakas KOOpJAUHaTa y Hee HyJieBas?
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29. TlpuBeauTe mpuMep KOOPAMHAT TOUYKH A, KOTOpas JICKHUT HA OCH Z.
30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpBI HAa3bIBAIOTCS KOJJTHHEAPHBIMU?

32. Kakue BeKTOpbI Ha3bIBAOTCS NEPIEHANKYIISAPHBIMU?

KoHTpoJbsHas padora
IlepBasi yacThb
Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npasuIbHLLL oOmeem U3 UYemwlpex

nPeONoHCEHHDIX.

1. (1 6amn) Pacumdpyiite KpaTKyo 3anuck: a€ 3.

A) TouKa a IPUHAIEKUT MI0ckocTH [5; B) Touka @ npunamiexut npsamoit §; B) npsmas a
npuHaIexkuT mwiockocty 3; ') mpsiMas a nmepecekaeT mIockocthb 5.

2. (1 6amn) Ipsmeie AB u CJI ckpemuBatoresa. Kakoe pacnonoxenue umeroT mnpsimbie AC

u B/1?
: A) napannensHsle; b) nepnenaukynspusle; B) ckpemupatores; [') nepecexkarorcs.

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

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

4. (1 o6amn) Jaubr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro orpe3ka
sBisieTcs Touka M(0,3,4)?

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

Bropasi yacth

Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYUEHHBLI OMBEN.

5. (2 6anna) Yepes koHiel otpe3ka AB u ero cepenuny M mpoBeneHbl MapajielbHbIe
MpsIMbIE, MIEPECEKAOIIMNE HEKOTOPYIO TIIOCKOCTh B TOukax Aj, B1 u Mj. Haiinure nymny otpeska
MM, ecnu otpe3ok AB He nepecekaet minockocTs u ecin AA1=6,8cm, BB1=7,4cm.

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

7. (2 OGamna) (2 Oamna) Jlamer Bektopel a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
MIPOU3BE/IEHNE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABCA1B1C1/13. [Toctpouts Touky KEAB, Touky MEJI/1;1C,
otpe3ok PEEA1B1C;.

9. (2 6amna) [Tpn KaKUX 3HAYCHHSIX 71 BEKTOPHI A (4,1,2), B(1,2,n) MepreHauKyIapHb?

10. (2 ©Oamma) Odopmute auct Oymaru A4 BEepTUKAIBHBIMH, TOPU30HTAIBHBIMU,
HAKJIOHHBIMH JIMHUSMH, UCTIONIB3Ys pa3Hble IIBETOBBIE OTTEHKH.

Ocnoevl mpuzonomempuu. Tpuzonomempuueckue yynkyuu

TeopeTnyeckue BONPOCHI:
1. UYemy paBeH yroia B OJIMH pajuaH?
2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (QyHKIHS y=SinX MpPUHUMAET
MTOJI0KUTEIHLHBIC 3HAYCHUS?
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3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS y= COSX IPUHUMAET
OTPHIIATEIIbHBIC 3HAYCHUS?
4. [Mponomxkute onpenenenue: «CUHYC OCTPOTO yria — 3T0...».
5. [Mpomomxkute onpenenenue: «KoCHHYC OCTPOTO yriia — 3T0...)».
6. [Mpomomxute onpenenenue: «TaHTeHC OCTPOTO yriia — 3TO...».
1. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
8. Yemy paBHO nipousBeaeHue tgx*ctgx?
9. Yemy pasen Sin(2x)? Chopmynupyiite npaBuio BHIYUCICHHS.
10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIO BEIYUCICHHUS.
11.  Ilepeuncnure TPUTOHOMETPUUECKUE (PYHKIUHU, YKAKUTE UX TEPHOIBI.
12. Yemy paBen nepuoj GyHkuu y=cos(4x)?
13.  ewmy paBeH nepuoa GyHKIHH y=cos(Xx/4)?
14.  Omnpepenute o6nacts 3HaYeHUS] PYHKINU y=3c08(5X)?
15.  Ilepeuncnure criocoObI pelIeHUs] TPUTOHOMETPUIECKUX YPAaBHEHHIA.
16.  PackpoiiTe anroput™ pemieHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpaBHEHUIA
NEPBOTO MOPS/IKA.
17.  PackpoiiTe anroput™ pemieHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpaBHEHUIA

BTOPOT'O IMOpsAJIKa.

KontpoabnHas padora
IlepBast yacTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasuibHblL OMEeEm U3 Yemuipex NPeoloHceHHbIX.

AB
1. (1 6amn) B AABC COSCZE. Kakas u3 cropoH siBnsteTcst runorenysoii AABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6ann) Yriom xakoil ueTBepTH saBisercs yroia a=410°?

A)I;B) II; B) I, T) IV.

3. (1 6amn) Kakue u3 GyHKIMA SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) Ilepuon pyHkuuu y=sinx?

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

Bropast yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peutenus u NOAYYEHHBLI OMEEN.

. T A
5. (2 6anna) Beraucnure: sin > + C0S >

V2 . V2
6. (2 6anmna) Haiinure 3HaueHue BRIPaKEHUS 4arccos7 - 4arcsm(— —)

7. (2 6anna) Haiinute 3HaueHNe BRIPAKEHUS 7 g 13°. g 77°.

1
8. (2 6amna) Pemure ypaBHEHUE COS X = > 3anuImMTe HAMMEHBIIHH MTOJI0KUTEIbHBII

KOPEHb YPAaBHEHMS.

9. Pemnre ypaBHEHUE sin?x - 4 sin x + 3 =0.
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10. IToctpoiiTe rpaduK TPUTOHOMETPUYECKON QYHKIUU Y=2 SinX

Ilpou3eoonas u nepeooodpasznas hynkyuu

Teopernuyeckyue BONPOCHI:

1. [Tponomxure onpenenenue: «lIpousBonnas — 3to...».

2. Packpolite reoMeTpU4eCKUi CMBICII IIPOU3BOJHOMN.

3. Packpoiite hpu3ndeckuii CMBICI TPOU3BOTHOM.

4. [lepeuncnure npaBuiIa BEIYUCICHHS TPOU3BOIHBIX.

5. Yemy paBHaA TPOU3BOIHAS CTENIEHHON QyHKIIUN?

6. YeMy paBHa IPOU3BOIHAS IPOU3BEICHUS?

7. Yemy paBHA IPOU3BOIHAS YACTHOTO?

8. Uemy paBHA MPOU3BOIHAS CIIOKHON ()YHKITUH?

9. CdopmynupyiiTe npu3HaK Bo3pacTaHus PYHKIIHH.

10.  Cdopmynupyiite npu3HaK yObIBaHUS (PYHKIINH.

11.  CdopmynupyiiTe Npu3HaK TOYKH MaKCUMyMa (QyHKIIUH.

12. Cdopmynupyiite mpu3HaK TOYKH MUHUMYMa (QYHKIIHH.

13.  CocraBbTe aNrOpuUTM pELICHUS 3aJa4 Ha HAXOXKICHUS HauOOJBIIEr0 U
HAMMEHBIIETO 3HAYCHUsI PYHKIUU HA OTpe3Ke?

14.  CocraBbTe aNrOpUTM UCCIEIOBaHHUS U TMOCTpoeHHs] Tpaduka GYHKIUH C
MTOMOUIBIO TPOU3BOIHOM.

15.  TIpomomxkute onpenencuue: «Dyukuus F(X) Ha3biBaeTcs ...».

16. Packpolite reoMeTprYECKUi CMBICI ONIPEIEICHHOIO UHTETpaa.

17.  Ilponmomxwure onpenenenue: «KpuponuneitHas Tpamnemus — 3T0. .. ».

18.  Cdopmymupyiite hopmyiry Herotona-JIeiOnuIa.

19. B 4ewm 3akmrogaercs oOuuii Bua Bcex mepBooOpa3HbIX?

20.  Ilepeuncnure mpaBuiIa BEIYUCICHHS HHTETPAJIOB.

KonTpoabHas padora
IlepBas yacrTb
Ilpu pewienuu 3a0anun 1-4 3anumwume npaguibHblil OMEEM U3 YemMblpex NPeoN0HCEHHbIX.
1. (1 6amr) Yemy paBHa IPOM3BOIHAS (YHKIHH Y=2X"?
A)y=5x;B)y=6x;B)y=6;1) y'=6x2.
2. (1 6ann) [1o xakoit U3 GopMyJ1 BEIUMCISETCS IPOU3BOIHAS YACTHOIO?
L, ., , uy - u'v—uv’ . ,
A) (uhv)=u+v; B) (uv) =u'vituv’; B) () = ———: D(f{e(x)) = (g(x))*g'(x).
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) O6uMii BUI BCex mepBooOpasHbix s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
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Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u NOJIYUEHHbLIL ONEEN.
5. (2 Oamwra) MarepuanpbHasi TOYKa JIBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

x(t) = a0
4 (rne x— paccTrossHHE€ OT TOYKH OTCueTa B MeTpax,t— Bpems B
CeKyHJIaX, M3MEPEHHOE C Hayajia JBIKEHHsS). B Kakoll MOMEHT BpeMeHHW (B CEKyHHax) ee

CKOpOCTh Obl1a paBHa 5 M/c?
6. (2 6amra) Ha pucynke nzobpaxén rpadux ¢pynkuuu Y= f(X) u xacareapHas Kk HeMy B

TOYKe ¢ abcuuccoit Xo. Haiinure 3Hauenue npousBogHoit Gpynkuuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmte HEpaBeHCTBO: x%-16 <0
8. (2 Oamma) Ha pucynke wuzobpaxen rpadux ¢yukuuu Y=f(X), ompenenénnoit Ha
unrepBaie (—3; 11). Haiinute nanmenpiee 3nauenne Gyakuuu f(X)ua orpeske [2; 9,5].
]

A y=flz)
M
T AR
3 " =
) / ‘-,l 11
AN '\l[

9. (2 6anna) Ha pucyHnke u300paxén rpaguk HEKOTOPol GpyHkmu Y — f(x) (mBa myda ¢
oOmieil HayanmpHOM TOukoM). Ilonb3ysick pUCYHKOM, BBIYHCIINTE F (8) —F (6), rje F (x)_

0JIHA U3 MEePBOOOPA3HBIX (PYHKIIUU J(x).
YA

Lo}
o

=y

o 1 T 8
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10. (2 Gamra) dupme «/(u3aitH+» BBIIEIAIOT Y4YacCTOK 3emiid Iwiomanaso 100 m°,

2

[Ipennarator 4yeTbipe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kako# yuactox
0100puT aupexTop pupmel «luzaitH+»», yYUTHIBas, YTO HEOOXOAUMO Oy/AeT MOCTaBUTH 3a00p
110 NIepuUMeTpy?

Mmuozocpannuku u mena epaujeHus
Teopernyeckue BOIPOCHI:

1. IIponomxure onpenenenue: « MHOTOIpaHHUK — 3TO...)».

2. ITponomxure onpenenenue: «Ilpuzma — 3to...».

3. [Tponomxure onpenenenue: «IIpsaMoyronapHblii napauieaenunes — 310. .. ».

4. [Tponomxure onpenenenue: «Ky6 —3to...».

S. IIponomxure onpenenenue: «lupamuna — 3t0...».

6. CdopmynupyiiTe CBOWCTBO O MPOTHUBOJIESKAIINX TPAHAX MapajlieIeIUIe 1a.

7. CdopmynupyiiTe CBOWCTBO O JUArOHAISIX MapauIeIeUIIeAa.

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

9. Kakas npu3ma Ha3bIBaeTCsl MPsIMOI?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIBHOMN?

11.  Packpoiite NoHATHE «IIpaBUIIbHAS TUPAMUJIA.

12. Yo Takoe anodema nmpaBUILHON THUPAMHIBI?

13. B uem oTiauuue MNOJHONW MOBEPXHOCTH HPU3MBl OT IOJHOW IOBEPXHOCTH
nUpaMubl?

14. CdopmynupyiiTe TeopeMy O BBIYUCICHUU OOKOBOW TOBEPXHOCTH MPSIMOMN
MPU3MBL.

15.  Cdopmynupyiite TeopeMy O BBIUMCIEHUH OOKOBOI MOBEPXHOCTH HPaBUIILHOM
NUPAMHU/IBI.

16.  HasoBure mnpeamersl M3 Bamed NpodecCHOHANIbHOW JesTeIbHOCTH, KOTOpbIE

UMEIOT (OPMbI MHOTOI'PaHHUKOB.

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

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

19. IIponoikute onpeneneHue: «Y CEYeHHbIN KOHYC — 3TO. .. ».

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

21. Yo sBNsieTCS BBICOTON yCEUEHHOTO KOoHyca?

22. Yo sBISAETCS OCEBBIM CEUCHUEM IIIIMHAPA, KOHYCa, YCEUSHHOTO KOHYCca, mapa?

23. [lepeuncnure eAMHUIIBI K3MEPEHUS TIOMIAIH, 00BEMa.

24, Yemy paBHO OTHOIICHHE TUIOMAJEH TMOBEPXHOCTEH TMOMOOHBIX (GUTYyp B
IIPOCTPaHCTBE?

25.  Uemy paBHO OTHOIIIEHHE 00HEMOB MOJOOHBIX GUTYP B MIPOCTpaHCTBE?

26.  HaszoBuTe npeaMeThl U3 Baiei mpoheCCUOHATBHON AesITeNIbHOCTH, KOTOPBIC

UMEIOT (POPMBI T BpaIlCHHS.

KourpoJjanHuasg padora
IlepBast yacTh

Ilpu pewenuu 3adanuin 1-4 3anumwume npaeunvHblil omeem U3 Uemovlpex
nPeOnNoHCeHHbIX.
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1. (1 6amm) B kakux eauHUIIAX U3MEPSIETCs 00beM MHOTOTpaHHUKA?

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

2. (1 6amn) [Tmomraapb MOTHOM MOBEPXHOCTH MPU3MBI BEIYHCIIACTCS 110 hopmyJie:

A) S=S060k + 2 Spcy.; B) SO0k =Pycy*H; B) S=B060k + S Spey; [') SO0k =2Pyc*H.

3. (1 6amn) Yro siBHsieTCA OCEBBIM CEYEHHEM KOHYca?

A) paBHOOEIpEHHBIN TPEYroJbHUK; b) paBHOOeIpeHHas Tpanemus; B) npsamoyronsHuk; )
MPSIMOYTOJIbHAS TPATICIIHSL.

4. (1 6amn) Kakas ¢urypa momydaercst MpH BpaIIEHUH IMPSIMOYTOJIbHOTO TPEYroJIbHHUKA

BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennast nupamuja.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEN.
5. (2 6amna) PeOpo ocHOBaHMS MPaBWILHOW TPEYroJIbHOW MUpaMuIbl 3 M, armodema OM.
Haiiaure momaabs 60KOBOM MOBEPXHOCTH MHUPAMUJIBIL.
6. (2 6ayna) JIBe cTopoHBI mapajuiesiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute G0JBIIYI0 CTOPOHY MapajienorpaMmma.

e

7. (2 6anna) [IpsAMOYroJpHUK CO CTOPOHAMHM 8 CM M 3 CM BpalaeTcsi BOKPYT OoJblueit
croponbl. Haitnute o6beMm, miiomaan 60KOBOM U MOJTHOM MOBEPXHOCTEH MOTYyUYEHHOTO Tea.
8. (2 Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe

JBYTPaHHbIE YTJIbI IPSIMBIE).
3

9. (2 6amna) Knnenty He0OX0AMMO, YTOOBI B KOMHATE 0053aTENBHO MPUCYTCTBOBAIN 0ObEMHBIE
9JIEMEHTHI JIeKopa IWIMHIApHYecKOor ¢opMbl. [locTtpouts W3 Oymard Mojeidb ITHIHHJpA.
Pa3mepbl ans mocTpoeHUs BHIOpATh CaMOCTOSITENIBHO, C yYE€TOM TOTO, YTO COOTHOIICHUE
paanyca K BBICOTE JOIKHO OBITh 1:2.

10. (2 6amna) Paccuntarth KOTMYECTBO 2-X KUJIOTPAMMOBBIX OAHOK KPacKu HYXHO KYIUTb JUIs
OKpalllMBaHUs MWIMHAPUIECKOro cBoaa noasaia. Pacxox kpacku 100 r va 1 m°. Cuurars n=3.
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Cmenennasn, nokazamenvHasn u go2apugmuyeckas ynkuyuu

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeaeraecHue CTENEHHON (PYHKITUH.

2. [lepeuncnure CBOMCTBA CTENIEHHOM (DYHKITUN

3. ChopmynupyiiTe onpeaeraecHue MoKa3aTeIbHON (YHKIIUH.

4. [lepeuncnure CBOWCTBA MOKA3aTEIbHON (DYHKIIUN

5. Chopmynupyiite onpenencHue JjorapuGpmMuaeckoit GyHKIIUN.

6. [Tepeuncnure cBOKCTBA JTOorapu(PMUIECKON PYHKIIH.

7. [Tponomxute onpenenenue: «Jlorapudm — 3T0...».

8. Yemy paBeH jorapudm npousBeaeHus?

9. Yemy paBeH jorapudm 4acTHOro?

10.  IlpuBeaure mpuMepsl JOrapu(pMUUECKON CIUPATH B MPUPOJE U B OKPYKAIOLIEM
MHpe.

11. Ha uro HeoOxoauMO OOpaTUTh BHUMAaHHUE IPU PEIICHUH HPPALUOHAIBHOIO
YpaBHEHUS YETHOU CTENEeHU?

12. Yemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuLaTeabHoro yncna? Ipuseaure
npuMmep.

13. Yemy paBeH KOpeHb HEUETHOH CTENeHH M3 oTpuiareibHoro uncia? Ilpusenute
npuMmep.

14, Ha uro crtouT O0OpaTUTh BHUMAaHUE IIPU PELICHUH JOrapuPMUUYECKUX U
UppalMOHATIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB?

15. B uem 3akirodaercs rpa)u4ecKuii Crioco0 pemeHus ypaBHEHHH.

KountpoasHas padora
IlepBast yacTh
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npaguIbHBIL OmMEEmM U3 UYemblpex

npeooIceHHbIX.

1. (1 6amn) Mexny KakuMy JBYMsI HaTypaibHbIMU YHCIIAMU HAXOAUTCS YHCIIO 3\/ 192

A)19u20;b)2u3;B)18u19;T") 3 u4.

2. (1 6ann) Ha pucynke n3o0paxéH rpaduk QyHKIMH BUAA f(x)=a". Haitnure 3HayeHue
f(2).

fix)y=a"

i -
o

O 1. X%
A) 25.;B) 5; B) 32; I') HEeT BepHOTO OTBeTA.

3. (1 6amm) Kakas u3 ¢pyHKIMIA BO3pacTaioT Ha Bcel 00IacTH onpeaeaeHus?
A) fx)=logs x; B) f(x)=0,7%; B) f(x)=x*T) f(x)=log1 x.

; 2x-3

X+7

4. (1 6amn) Ykakure o6nacts onpenenenns gpynximu f(X) = 1g
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A) (-7; 1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +o0).

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

8 10 . 448
5. (2 6anna) Haiinure 3HauYeHHE BBIPA)KEHUS 471177447,
6. (2 6amta) CKOIBKO IENBIX PelICHHiT HMeeT HepaBeHCTBO | <7*'<49?

7. (2 6anna) Halimure KOpeHb ypaBHEHUS logs (4 +x) = 2.
8. (2 Oamma) PaccrostHue oT HaOmromaress, HAXOMSMIIErocs Ha HEOOJBIION BBICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 70 HAOJI0JaeMOW UM JIMHUM TOPH30HTA BBIUUCIISACTCS IO (opmylie

[=1 2Rh, rie R=6400 kM — paguyc 3emnn. C Kkakol BBICOTBI TOPU3OHT BHJEH Ha
paccrosinuu 48 kmoMerpoB? OTBET BhIpa3uTe B KMJIOMETpax.

9. (2 6amnma) B xone pacmaga pajMOaKTHBHOTO H30TOIIA €M0 Macca YMEHBLIAETCS I10
m(t) =mg-27"/T,
3aKOHY r7e Mp— HayaJlbHasg Macca u30Toma, t— Bpems, npouieanee ot
HAyaJIbHOTO MOMEHTa, | — HepuoJ]l moiypacnajga. B HauanbHbII MOMEHT BpeMEHHM Macca
u3oromna 184 mr. Ilepuon ero nonypacnana cocrasiser 7 MmuH. Halinure, uepe3 cKOJbKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.

10. (2 6anna) HaliayTe 3HayeHue BoipaxkeHUs logg 108 + logg 2

Inemenmet meopuu 3ep0}1mnocmeﬁ U MamemamuyecKkol CmamucmuKu

Teopernyeckue BONPOCHI:

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

2. [TpuBenuTe npuMep 10CTOBEPHOTO COOBITHSI.

3. [TpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxkure onpenenenue: «BeposTHOCT CIIy4aifHOrO COOBITUS — 3TO...».

S. Chopmynupyiite npaBuiIo HAXOXKAECHUS CIOKEHHS BEPOSTHOCTEM.

6. CdopmynupyiiTe npaBuiIo yMHOKEHUS BEPOSITHOCTEH.

7. Kak Haiitu cpeanee apupmeTnyeckoe 4ucioBoro psja?

8. Kaxk naiiTu Meauany 4nucioBoro psjaa?

9. Kak BerumcisieTcst pasmax 4ucioBoro psaa?

10.  Jlms gero HyXHBI AuarpaMmsl, Tpaduku? [lepednciarre BUABI TuarpaMm.

11.  IlpuBeaure mnpuMepsl MNPOSBICHHUS 3aKOHa OOJBIIMX YHCEN B MPHUPOJHBIX
SIBIICHUSIX.

12. [TpuBenuTe MpUMEPHI IPOSBICHHS 3aKOHA OOJIBIIINX YUCE B OOIIECTBEHHBIX
SIBIICHUSIX.

13.  Yto u3yuaer craTucTuka?

14.  Tlponmomxurte omnpenenenue: «CouyeraHue — 3TO...».

15. [Iponomkute onpenenenue: «Pa3menienne — 3T1o. .. ».

16. [Iponomkure onpenenenue: «llepectaHOBKU — 3TO...)».

KoHnTpoabnLHas padora
IlepBas yacTh
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Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLLL OmMEem U3 Uembvlpex
npeooIHceHHbIX

1. (1 6aymm) Kakux coObITHIA HE OBIBACT B TEOPHUU BEPOSTHOCTEH?

A) cnyuaitnblie; b) Hecnyuaitnsie; B) noctoBepusie; ') HEeBO3MOXKHBIE.

2. (1 6amr) CoObITHE, KOTOPOE TPH BHIITOJHECHUH OINPEACICHHON COBOKYITHOCTH YCIIOBUH,
00s13aTeIbHO MPOU3OUIET - 3TO:

A) cnyuaiinoe; b) Heciyuaitnoe; B) nocroBepHoe; ') HEBO3MOXKHOE.

3. (1 OGamn) BeposATHOCTh CIydaHOTO COOBITHS €CTh HEOTPHUIATEIBLHOE YHUCIIO,
3aKIIFOUEHHOE MEXY YHCIaMHU:

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

4. (1 6amn) I'pynnupoBka — 3710...

A) ymopsgoueHHe €IWHUI] COBOKYMHOCTH MO Tpu3HaKy, b) pazOueHwe enuHUI
COBOKYITHOCTH Ha TPYIIBI 1O Npu3HaKy; B) obobmenue enuHuyHbix (axtoB; ') 0600meHue
SMHUYHBIX TIPU3HAKOB.

Bropas yactb

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

5. (2 6amra) B oduce am3aitHEpCKOrO areHTCTBA HAXOMATCS 8 IOCETHTENCH KEHCKOTO
nona u 2 myxckoro. OnpeaenuTs BEPOITHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KYHHA.

6. (2 6ayma) Ha xondepennuo npuexanu 2 ydeHblx u3 I'epmanuu, 3 u3 Cepbuun u 7 u3
[IBetimapuun. Kaxaplii u3 HUX AenaeT Ha KOH(MEpeHIMHU OoauH aokiaa. ITlopsgok okiramoB
ompezensercs xepeObEBkoi. HaiinmuTe BEpOATHOCTH TOTO, YTO MSATBIM OKAXeTcs JOKIaJl
yueHoro u3 CepOuu.

7. (2 6anna) Marma, Tumyp, Jlnana, Kocts u AHTOH Opocuin kpeOuit — KOMY JOCTaHeTCs
MPOEKT 0 oopMIIeHHIO CBafeOHOro 3ana. Haliute BeposTHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMOTHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHbIX U TpHU cUHUX (uiomacTepa. diomacTepsl BHITACKUBAIOT
Mo odyepeAu B Ciy4ailHOM mopsiake. KakoBa BepOSITHOCTH TOTO, YTO TMEPBBIA pa3 CHUHUUN
(dbomacTep MOSBUTCS TPETHUM 10 CUETY?

9. (2 6anna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiiaute Moy psaa
U cpenHee apupMeTuIecKoe psja.

10. (2 6anna) Ilpu aHanu3e 1EHOBBIX MPEANOYTEHUN KIMEHTOB IU3alHEPCKOTO areHTCTBA
MOJIY4eHBbI JaHHBIC, TPEACTABICHHbIE B TaONHIE: 0N KIUEHTOB, MPUOOPETAIOIINX
JIA3alHEPCKUE YCIYTH OJUHAKOBOIO HA3HAUYECHUS, HO Pa3JIMYHOM LeHbl. HaliTh MOy ciydaiiHOM
BEJIMYMHBI. X — IIEHBI MPOJIaBAEMBIX yCIYT.

Xi 350 450 55 65 75 8500
0 0 00 00 00
pi 1/20 3/20 3/2 8/2 4/2 1/20
0 0 0
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4.2.3. 4.2.4. 3ananus 1Jis1 ONEHKH 3HAHUI M YMEHHIl I MPOMEKYTOYHOM aTTecTanuu

IlepBasi yacTL

Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBLLL OmMEem U3 Uembvlpex
nPeOI0HCEHHBIX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeanHa oTpeska AB —
Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3.- 4).

2. (1 6amn) IIpsmeie AB u CJI napamnensubie. Kakoe pacnosnoxenue nmerot npsamoie AC
u BJ1?

A) napannensHslie; b) nepnenaukynspusle; B) ckpemupatores; [') nepecexkarorcs.

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

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

4. (1 6amn) Ha pucynke mnzobpaxken rpaduk mpousBognoi ¢pyukiun Y=f(X). IIpu kakom
3Ha4YCHUH X QYHKIUSI IPUHUMACT CBOE HanOOJIbIIIee 3HaYeHUE Ha oTpe3ke [-4; -2] ?

.

Ny=/1)

=Y

A)0,5;b5)-4;B)-5;T) 1.

Bropas yactb

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

5. (2 6anna) Yepes koHupl oTpe3ka AB u ero cepenuny M mpoBeneHbl MapajiiesibHbIe
npsMble, IepeceKarollne HEKOTOPYIO MIIOCKOCTh B Toukax Aj, B1 u M. Haiinute nuny otpeska
MMy, eciiu oTpe3ok AB He nepecekaer miockocTs U ecinu AA1=6 cM, BB1=4 cm.

6. (2 6ama) Hanw Touku A(6,7,8) , B(8,2,6). Haiinute muny BexkTopa AB.

T

7. (2 6amna) Haitoure g (OC * 2 ) " ecm 180 =0,5.

8. (2 6amma) MatepuanbHas TOYKa ABMXKETCS MPSIMOJIMHEHHO MO 3aKOHY X(t):t2-13t+23
(roe X — paccTosiHHE OT TOYKH OTCUeTa B MeTpax, t— BpeMs B CeKyHJaX, MU3BMEPEHHOE ¢ Havaja
JBIOKEHUS ). B kakoil MOMEHT BpeMeHH (B CeKyHax) ee CKOpoCTh Obl1a paBHa 3 M/c?

9. (2 6amna) ana gyuxuus f(x)= 3x’+1. Yemy pasna F(1)?

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3amummuTe HAMMEHbIIUN
HEOTPHULIATEIIbHBIN KOPEHB.

Ha BeImoMHEHWEe THCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHUYecKHX yaca (240 MuHyT).
DK3aMeHaImoHHas padoTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM 1 TOTIOJTHUTEIILHOM.
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OO0s3aTennbHasl YacTh COJEPXKHUT 3aJaHUS MHHUMAJIBHOTO 0053aTE€bHOTO  YpPOBHS,
JIOIIOJTHUTEIbHAS YacTh — 00J1e€ CI0KHBIEC 3aJaHMS.

[Ipu BBIMOMHEHUHU 3aJlaHU 00SM3aTEILHON YacTH TPeOyeTCs MPEACTaBUTh XOJ PEIICHHS U
yKa3aTh MOJIYYEHHBIH OTBET. 32 MPaBWIHHOE BBIMOJIHEHHE JIOOOTO 3aJaHUs M3 00s3aTelbHOU
yacTu oOydaromuiicss mojsydaere oauH Oamt. [Ipu BbIMOJHEHMM 3aJaHMS U3 JOMOJTHUTEIBHON
9acTh HEOOXOIMMO TOJIPOOHO OMKCATh XOJI PEIICHUS U AaTh OTBET. [IpaBHIIbHOE BBIOJHEHUE
3aJaHUNA JIONOJHUTEIBHON 4YacTH oOlleHWBaeTcs 3 OayutamMu win 1-2 OajulaMH 3a 4YaCTHYHOE
pelieHue.

basiel, morydeHHBIC 3a BCE BHITIOJIHCHHBIC 3aJIaHUSI, CYMMHUPYHOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0X00umoe 011 noJayueHuUs OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHuUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YaACML)

3K3ameuauuonub1e 3a0anus no mamemamuke

Oo0s13aTeJIbHAS YacTh
IIpu BeinoiHeHuu 3aaaHuii 1-12 3anummTe X0/ pelieHus U MOJy4YeHHbIH 0TBeT.
1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pHUCyHKE SKUDHBIMH .,

TOYKaMH IIOKa3aHO CYTOYHOE€ KOJIMYECTBO OCAAKOB, 45

BbINaaBINX B Ducte ¢ 7 no 18 gexabps 2001 roga. . fe“ ‘an

IIo TOPU30OHTAJIN YKA3bIBAOTCA YHUCIIA MEcAla, Mo =.0 ] |

=3
!
|

BCPTUKATIM — KOJIMYECTBO OCAJKOB, BBIIIABIIHNX B

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

]
|
"

|t
-l

HariisiTHOCTH KUPHBIC TOYKH HAa PUCYHKE COCIUHCHBI -

o

—

= L
o
==
|
[l

auHued. OmnpenenuTe MO PUCYHKY, CKOJBKO JHEH
BBITIaZ[ANI0 OoJiee 2 MIJIJTMMETPOB OCAIKOB?
3. (1 6ann) CTOMMOCTH YCIyT YaCTHOTO au3aiiHepa Bo3pocina Ha 10%. Onpenenurs,
CKOJIBKO CTOMJIM YCIIYTH JIM3aiiHepa /10 MOJopOoKaHus, eciiu mocie KineHT 3amiatui 55000py0?
4. (1 6ann) Ha tapenke 16 nuposxkoB: 7 ¢ peiOoii, 5 ¢ BapeHbeM u 4 ¢ BuiHeil. 0ns
HayraJ BBIOMpaeT 0JluH MUpOoXoK. HaliiuTe BepoSATHOCT TOTO, YTO OH OKAXKETCS C BUILITHEH.

7 = 9 1a 11 12 1= 14 15 1 17

5. (1 6ann) Haiinute 3HaueHue Beipaxenus 10g,2 + log, 32
. 7—6x=7.
6. (1 6ann) Halinute KOpeHb ypaBHEHUS
7. (I 6ann) Pemute HepaBenctBo 257 > 64. B OTBeT 3amMIIMTe HAMMEHBIICE
MOJIOKHUTETBHOE YUCIIO.
x+2 1
8. (1 6ann) Halinute KOpeHb ypaBHEHUS ool
o 5
9. (1 6ann) Haiinnre npou3BoAHYO (GYHKIIHH B TOUKe X=0:y = —x* —6x”> + 7x -1
4
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10. (1 6ann) Kactprons, opopMiieHHas MO WHAMBUAYAJILHOMY 3aka3y, uMeeT Gopmy

uuauHApa. Beicota kactpronu 35 oM, auamerp ocHoBaHusa 20 cM. PaccuuraiiTe BMECTUMOCTh
JAHHOW MOCY/bl, IEJICHHYIO Ha TT.
11. (1 6ann) Haiinure momans GUrypsl, n300pakKeHHON Ha PUCYHKE

’ A\

1
\
\

1 N

12. (1 6ann) Temo MBHKETCS TIO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocTh Tena yepes
l¢ mociie Havana JABYOKEHHUSL.

JdonmoaHuTEIbHAS YACTh

Ilpu evinonnenuu 3a0anuii 13-16 3anuwiume x00 peuteHun u NOY4EeHHbLIL Omeem

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

y=-x’+2. Boinonxure yepresx. OTBET AaiiTe B KBAAPATHBIX METPAX.

14. (3 6ama) Pemmre ypaBHenme sin’X - 2sinx=0. B OTBeT 3alMIINTE KOJIMYECTBO
peLICHUH, MPUHAUISKAIINX TPOMEXKYTKY [0; 47T.]

15. (3 6anna) Haligute 00beM MHOTOTpaHHHKA, H300paKEHHOTO HAa PUCYHKE (BCE
JIBYTPAHHBIC YIJTbI psIMBIE).

1

0

[X)

16. (3 6anna) 3aka3 Ha 126 OTKpPBITOK MEPBbBIi TU3aliHEp BHIMOIHIET Ha 5 yacoB ObICTpee,
geM BTOpOH. CKOJBKO OTKPBITOK 32 Yac M3TOTABJIMBACT MEPBBIN NU3aliHEp, €CIIM U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTh Ha 5 OTKPHITOK OOJIbIIe BTOPOro?
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5.YCJIOBUS PEAIM3AIIUU ITPOI'PAMMBI JUCIHHUITJIMHBbI

5.1. Jlnst peanm3anuu MporpaMMbl y4eOHON AUCHIUTIINHBI JOJKHBI OBITh MPETyCMOTPEHBI
CJICAYIONIHE CICIHaTbHbBIC TOMEIICHUS:

Peanu3arnus nporpaMMbl JTUCITUIUIMHBI TPEOyeT HATHMYUs y9eOHOro KaOWHETa MaTeMaTHKH.

O06opynoBaHue yueOHOro KabuHeTa:

- TOCAZI0YHbIE MECTA MO KOJIMUYECTBY 00YJaIOIIUXCS;

- pabouee MeCTO TpenoIaBaTes;

- KOMITICKT y4eOHO-HArJISIHBIX TOCOOUH;

- KOMILIEKT 3JICKTPOHHBIX BUICOMATECPHAJIOB;

- 3aJ1aHUs )11 KOHTPOJIBHBIX paboT;

- poeCCUOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepHUaJIbl HK3aMeHa.

TexHu4eckue cpecTBa O0yUCHUS:

- IEPCOHATBHBIA KOMIIBIOTED C JIMIICH3MOHHBIM ITPOTrPAMMHBIM 00ECIICUCHUEM;

- IPOEKTOP C IKPAHOM.

6.UndopmanmoHHoe odecrniedeHne peajn3aniuu NporpaMmmbl

Jns peanuzanuyd TporpaMMbl  OMOIHOTEUHBIA (HOHI 00pa30BaTENFHONW OpTraHU3aAIUH
YKOMIUIEKTOBAaH MEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHJ0BaHHbIE Ul HCIOJIb30BaHUS B 00pa3oBaTENIbHOM IIpoliecce, HE cTapile
IISITH JIET C MOMEHTA U3JaHMs.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUSA

1.Mamemamuxa: aneebpa u Hauaia MamemMamuyeckoeo ananusa, ceomempus. I eomempus
: 10—11-ut knaccot : 6bazoswiil u yeryonennwlil yposuu : yueonuk / JI. C. Amanacsan, B. @.
bymysos, C. b. Kaoomyes [u op.]. — 12-e u30., cmep. — Mockea : IIpoceewenue, 2024. — 287,
[1] c. : un. — (MT'Y — wxone). — ISBN 978-5-09-112137-7. - Texcm : anekmponnwiii. - URL:
https://znanium.ru/catalog/product/2157048

6.2. OcHOBHBIE YJIEKTPOHHbIE U3IAHUS

1. Beepoccuiickue untepreT-onmummnuanel. - URL: https://online-olympiad.ru / (nata
obparmenust: 12.07.2022). - TekcT: 27IeKTPOHHBIH.

2. Enunas xomrexius udpoBeIx 00pa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.
3. Hudopmanmonnas cucrema «EanHoe OKHO JOCTyMa K 00pa3oBaTeIbHbIM

pecypcamy». - URL: http://window.edu.ru/ (mara obparenus: 02.07.2022). - TekcT:
AIEKTPOHHBIN.

4. Hayunas snextponnas 6ubanoreka (HIB). - URL: http://www.elibrary.ru (gara
obpamenust: 12.07.2022). - TekcT: 27IeKTPOHHBIH.
5. OTkpoIThIH KOJUIEK. MaTematuka. - URL: https://mathematics.ru / (nara

obparenus: 08.06.2022). - TekcT: 3MeKTPOHHBIH.
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obpamienusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

7. CnpaBOYHUK 110 MaTeMaTUKE JJIsl IIKOABHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obpamienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpennsis MaremaTuieckasi nHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - Tekct: 2IEKTPOHHBIN.

9. denepanbhbii mopran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/

denepanbHbIi EHTp HHPOPMAIMOHHO-00pa3oBaTe/IbHBIX pecypcoB. - URL: http://fcior.edu.ru /
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