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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHUKA

1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:

YyeOHas JHUCUUTUINHA «Maremaruka» SIBIIAETCS 00s13aTeNTLHOM YacThIO
0011e00pa30BaTeIbLHOrO IUKJIA OCHOBHOMN MpodeccnoHanbHOi 00pa3oBaTeabHOM MPOrpaMMbl IO
crenuanbHOCTH 43.02.16 Typu3M U TOCTEOIPUUMCTBO.

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero oOpazoBanuss ¢ ydetom @DPI'OC CIIO mo cnenmansHoctrn 43.02.16 Typusm wu
COCTENPUHUMCTBO.

Jucuunnuna HanpasineHa Ha popmupoBanue OK 1o crenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnuyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

1.2. Ileau 1 IUIaHUPYeMbIe pPe3yJbTAThl 0CBOCHHUS AU CIHTLIHHBI:

Cognepkanre  mporpaMmbl  0OIIe00pa3oBaTeNbHOM — AUCHUIUIMHBL  «MaTtemaTuka
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yUeHUs B cOOTBEeTCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccronabHoi Hanpaiennoctrn @PI'OC CIIO.

1.3 Ilmanupyemble pe3y/bTaThbl OCBOEHHUsI 00111e00pa30BaATEbHOI AUCHUILINHBI B
coorBeTcTBHM ¢ PI'OC COO
OO0urue (IMYHOCTHBIE M MeTanpeMeTHbIEe) Py3yJabTaThl

- TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00He;

- TOTOBHOCTh K AKTHUBHOHM JEATEIBHOCTH TEXHOJIOIMYECKOHW M COIMAJIbHOM HaNpaBiIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATb W CAMOCTOSITENBHO  BBIMOJIHATH — TaKyIO
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chepam npopecCuoHaTbHON eI TENbHOCTH,

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH O3HABATEIbHBIMH 1CCTBUSIMM:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOATEJIbHO (opMyIMpoBaTh W aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK WIM OCHOBAHUS JUISl CPaBHEHMs, KIACCU(PUKALMU U
00001eHMS;

- OTIPENIENSATh LENU AeATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILEHHBATH COOTBETCTBHE pPE3YyJbTATOB IEISIM,
OIICHUBATh PUCKH MOCIICICTBUH NS TETLHOCTH,

- pa3BUBaTh KpEaTUBHOE MBIIIUIEHHUE MTPH PELLICHUN )KU3HEHHBIX MTPO0JieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJIETh HABBIKAMU Y4€OHO-HCCIEIOBATENbCKON U MPOEKTHOH JAeATeNbHOCTH, HaBBIKAMHU
paspernieHus: mpooiem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBS3U U aKTyaJlM3UPOBaTh 3a/1a4y, BBIJBUTaTh TUIIOTE3Y €€
pelIeH s, HaXO/AUTh apTYMEHTHI [T TOKAa3aTeIhCTBAa CBOMX YTBEP)KIACHUH, 3a/1aBaTh TTapaMeTPhl
U KPUTEPUU PEIICHUS;
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- QHAJIU3UPOBATH MOJYUYCHHBIE B X0J/I€ PEIICHUS 3a/1a4d PE3YIbTaThl, KpUTHYECKUA OI[EHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETb MePEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M IPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIEC UJIEH, MIPEJIaraTb OPUTMHAIIbHBIC [TOJXO0/Ibl U PEIICHUS;

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHOW U COLMATBHON TTPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

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

- OCO3HAHME UEHHOCTHM HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTh OCYILECTBIIATh IPOEKTHYIO M
HCCJIEI0BATENBbCKYIO ICSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

B) pabota ¢ napopmarmei:

- BJIa/IETh HaBBIKAMH MOJy4YeHUs MHPOPMAIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITh TIOWCK, aHAJIN3, CUCTEMATHU3AIMI0 U WHTEPIPETANI0 WHPOPMAIIUU PA3ITNIHBIX
BHJIOB U (hOPM MIPEICTABIICHNUS,

- CcO3JaBaTh TEKCTHI B PA3IMUHBIX (hopMarax ¢ y4eTOM Ha3HAueHUs WHQPOPMAIUU U IICIEBOU
ayJIUTOPUH, BBIOMpPas ONTUMAIBHYIO (OpPMY MIPE/ICTABICHHS U BU3yalu3alliu;

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

- HUCTOJB30BaTh CPEJCTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN B PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX 3a/lad ¢ COOJI0JIeHHeM TpeOOBaHUMU
OPrOHOMHUKHU, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, peCypcOCOEpPEeKeHHS, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH()OPMAIIHOHHOM 6€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACTO3HABAHMSI U 3aIUTHI HH(OpMaAIUU, MHPOPMAIIMOHHON 0€30MaCHOCTH
JTAYHOCTHU

B o01acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

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

- OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM U (WJIM) APYTUM YI€HAM CEMbH, CO3IaHMIO
CEMbM HAa OCHOBE OCO3HAHHOTO MPHUHATHA LEHHOCTEW CEMEHMHON >KM3HU B COOTBETCTBUHU C
TpaauIUsMU Hapos10B Poccuu;

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU JIeHCTBUSAMMN:

a) caMOOpTraHMU3aLUs:

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

- CaMOCTOSITEIbHO COCTaBISTh IUIAH PEIICHUS MPOOJIIEMBI C YU4E€TOM HMEIOIIMXCS PECYpPCOB,
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 JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

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

B) SMOIMOHAJILHBIA UHTEJUIEKT, IPeIoaralomui chopMUpOBaHHOCTD:

BHYTPEHHEH MOTHBALIUM, BKIIOUYAIOIIEH CTPEMIICHUE K JJOCTHXKCHHIO 1I€JIU U YCIIEXY, ONTUMM3M,
WHULHUATUBHOCTh, YMEHUE AECHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;

- OMIATUHU, BKJIIOYAIOIEH CIOCOOHOCTh TMOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
YUUTBHIBATh €ro IMpH OCYLIECTBICHUH KOMMYHHMKAI[MH, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

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

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPE/ICIICHUIO;

-OBJIaJICHNE HABBIKAMH Y4E€OHO-UCCIIE0BATEIBCKOM, MPOSKTHON U COITUATIBHON JIEATEIbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh eI COBMECTHOM ACSATEIHHOCTH, OPTraHU30BhIBATh U KOOPJAUHHPOBATH JICUCTBUS
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 B3aUMO/ICUCTBUS;

- OCYUIECTBJIAThH MMO3UTHUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, IPOSBISTH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIIOAEH MPU aHATU3€ PE3YIbTATOB JI€ATEIbHOCTH;

- 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 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
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 JUIS JIMYHOCTH W OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;

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

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU JA€HCTBHAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

- pacmo3HaBaTh HeBepOaIbHBIE CPEACTBA OOIIEHHUS, MOHUMATh 3HAYEHUE COIUAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

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

- OCO3HaHKE 00YJAIOIIUMUCS POCCUICKOM IPaskJaHCKON UIEHTUYHOCTH;

- IeJICHANPaBJICHHOE pAa3BUTHE BHYTPEHHEW TMO3MIMM JUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponioB Poccuiickoii denepannu, UCTOPUUECKUX U HAMOHAIBHO-
KYJIbTYPHBIX  Tpaaumuii, (OPMHPOBAHME CHUCTEMBI 3HAUYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMUSI, IPABOCO3HAHUS, FIKOJIOTHYECKON KYIbTYpBHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,
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B yacTH rpaska1aHCKOro BOCIIMTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0OsS3aHHOCTEH, YBA)KEHUE 3aKOHA W
IIPABOIIOPAIKA;

- TNPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUYECKUX TIyMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJCOJOTHM SKCTPEMH3Ma, HAIMOHAIM3Ma, KceHodpoouu,
JUCKPUMHUHALIMU 110 COLUAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpakJaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUM B 001€00pa30BaTeIbHON OpPraHU3alMy U JETCKO-FOHOIIECKUX
OpraHu3aLusx;

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

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHUYECKOIO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TIpa)KAaHCKON MICHTUYHOCTH, NATPUOTHU3MA, YBaKEHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TrOopAaocTH 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;
- 1ICHHOCTHO€ OTHOLIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U INPUPOIHOMY
HaCJIEAUIO, IaMATHUKAM, TpajaulusM HaponoB Poccum, noctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- ujelHas yoex/IeHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

OCBOCHHbIE OOYYAIOIIMMHUCSA MEXIPEAMETHbIE MOHATHS U YHUBEpCAIbHbIE yyeOHbIe ACHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIECHUIO Y4eOHOW NEeATEIbHOCTH, 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 JAEMCTBUS, IPUHOCALINE BPE OKpY Kalolel cpee;

- YMETh NMPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;

- pa3pabaTbIBaTh IUIAH PELICHMs] MPOOJIEMBbI C YYETOM aHalu3a UMEIOIIMXCS MaTepHalIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATH LIE€JICHANpPABICHHbI IIOUCK IE€pPeHoca CPEeACTB U CIOcO00B JAEHUCTBUS B
po¢eCCHOHATILHYIO Cpeay;

- YMETbh NIEPEHOCUTH 3HAaHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACITETbHOCTH;
- IpeljaraTb HOBBIE IPOEKTHI, OLEHUBaTh HJEM C TMO3ULIMHM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JlaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM.

JucnuiinHapHble (IpeAMeTHbIEe) pe3yJIbTAaThl 00y4eHHs :

-BJIaJITh METOJIaMHU JI0Ka3aTeJbCTB, alrOpPUTMaMHU pEHIeHMs 3aJlady; yMeHHe (HOpMyIHpOBaTh
OIpEeENIEHNUs, AaKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH TOKA3aTEIbHBIE PACCYXKICHNUS B
XOJIe peleH s 3a/1a4;
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- YMETh ONEepHpPOBATH IMOHATHSIMHU: CTENEHb YHCIA, JOorapu(M 4YHCIa; yMEHHE BBIIOIHATH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3zoBaHust JPOOHO-PAIMOHANTBHBIX BEIPAKCHUH;

- yYMETh OIIEpPUPOBATH MOHATUSMHU: pPAlMOHAIBHBIC, HPPALUOHAIbHbBIC, II0Ka3aTelbHBIC,
CTEIICHHBIE, JIOTapu(pMUUEcKue, TPUTOHOMETPUYECKUE YPaBHEHHS 1 HEPABEHCTBA, UX CUCTEMBI;

- yMeThb OIEpUPOBaTH MOHATUAMHU: (YHKUHUS, HENpepbiBHAS (QYHKUIUS, POU3BOIHAS,
nepBooOpas3Hasi, ONpEJENCHHBI WMHTETPA; YMETh HAaXOAWUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX
(GyHKUIUH, UCIIONB3Ys CIPAaBOYHBIE MAaTEPHAJIbl; UCCIEIOBATh B MPOCTEUIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTO aHaliu3a; MPUMEHSTh
NPOU3BOHYIO MPH PEIICHUHU 3a]a4 Ha JABMKCHHUE; PEIIaTh MPAKTHKO-OPHUEHTUPOBAHHBIC 33JauHl
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; YMEHUE CTpOUTh TpaduKkM H3Yy4eHHBIX (YHKUMH, HCIONB30BaTh Tpaduku 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 pemaTh TeKCTOBBIE 33/1a4H Pa3HBIX THIIOB (B TOM YMCIIC Ha MPOLIEHTHI, T0JIM ¥ YacTH, Ha
JBIDKEHHE, padOTy, CTOMMOCTb TOBAapOB M YCIYTr, HAJIOTH, 33aayd W3 OOJIACTH YIpPaBJICHHS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 110 YCJOBHIO 3a/aud, MWCCIIENOBAaTh TIOJIyYCHHOE pELUICHHe W  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yMeThb ONEpPHpPOBaTh IOHATHAMHU: CpeaHee apudMeTndyeckoe, MeIuaHa, HauOoOJbIEe W
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMETh U3BJIEKaTh, HHTEPIPETUPOBATh HH(POpPMALMIO, NPEJCTABICHHYI0O B TalOiMIax, Ha
auarpaMmax, rpadukax, OTPaXarollyld CBOWCTBA pEAITbHBIX MPOIECCOB W  SBICHHIA;
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
JTAaHHBIE, B TOM YHCJIE C TPIMEHEHNEM IpadUIeCKUX METOIOB U DJICKTPOHHBIX CPE/ICTB;

- 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 PpENICHWH 3a/av; OIEHWBATh BEPOSTHOCTH pPEaJbHBIX COOBITHI,
3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYMHAMH; YMEHHE NMPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpOBaTh MOHATUSAMHU: TOYKA, MpsIMas, IUIOCKOCTb, MPOCTPAHCTBO, IBYIPAaHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaUICNBHOCTh W TEPIEeHIANKYISIPHOCT TPSIMBIX U
IUIOCKOCTEH, Yros MeXAy HOpSAMBIMH, Yol MEeXIy NpsAMOW M IJIOCKOCTBIO, YIOJI MEXIy
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHAE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh MPU PELICHUHU 33/1au U3yYeHHbIE (PAKTHI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MUPA,

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienuIe]], Ipu3Ma, TupaMuia, Gurypa u moBepXHOCTh BpAISHHs], MINHAP, 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, MupaMubl, TpU3Mbl, HUIMHIPA, KOHYca, IIapa; yYMEHHe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;
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- yYMeTb ONEpUpPOBaTh IOHATUAMHU: JABMKEHHE B IPOCTPAHCTBE, I0J00HBIE (UIYpHl B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHWE IUIOMIA/IEH MOBEPXHOCTEW M OO0BEMOB IOJ0OHBIX
(buryp npu peieHuu 3a1ay;
- YMETb BBIUHCIATH I'€OMETPUYECKUE BEIMUYMHBI (JUIMHA, YTOJI, IJIOLAaAb, O00bEM, IJIOLIA/b
HOBEPXHOCTH), UCTOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;
- YMETh ONEpPUPOBATh MOHITUSIMU: NMPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHHUE, YTOJI MEXAYy BEKTOpaMHu, CymMMma
BEKTOPOB, IMPOU3BEACHUE BEKTOpPAa HA YHCIO; HAXOJUTH C IMOMOINBI0 H3YYEHHBIX (hopMyn
KOOpPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;
- yMeTb BBIOMpATh MOIXOSAIINN HM3YYCHHBIM METOJ JJsl pEIIeHUs 3a7adyd, paclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBl MATEMATUIECKUX OTKPBITHM POCCUMCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.
- YMETh ONEpUPOBATH IMOHATHSAMH: OINpEAEICHUE, aKCMOMa, TE€OopeMa, CIIEJCTBHE, CBOWCTBO,
IPU3HAK, J0Ka3aTelbCTBO, PABHOCUIIbHBIE (POPMYIIUPOBKH; YMEHUE (GOPMYIUPOBATh 00paTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI, UCIIOIb30BaTh METO]
MaTeMaTUYECKON MHIYKUUU; MPOBOJIUTH JTOKA3aTEIbHBIE PACCYKICHMs IPU PEIICHUU 3ajad,
OLICHUBATh JIOTUYECKYIO IIPaBUIILHOCTh PACCYKICHUI;
- YMETb OIIEPUPOBATH MOHATUSMHU: MHOXKECTBO, INOAMHOXKECTBO, 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, CBSI3HBINA Tpad, AepeBo, MUKI, Tpad HA MIOCKOCTH;
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; ymMeHHEe NpPUMEHATh KOMOHMHATOpHbBIE (AaKThl U
paccyXJIeHus Ul PELICHUs 3a/1a4;
-yMETb OIEPHPOBATH MOHATUSAMHU: HATYpPaIbHOE YHCIO, LIEJI0€ YHCIO0, OCTATOK MO MOJYIIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA  HATypaJbHBIX, LEJBIX,
pAllMOHATIbHBIX, JEWCTBUTENBHBIX UHCEN; YMEHHE UCIOJIb30BaTh MPHU3HAKU JEJIUMOCTH,
HalMEHbIIMKA OOIMHA JenuTeah M HauMeHblllee ofliee KpaTHoe, anroputM EBkiauna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHUS;
- yMeThb CBOOOJHO ONEpPHpPOBaTh TMOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTelleM, KOpEHb
HaTypaJIbHOM CTENEHH, CTENEeHb C PallMOHAJIBHBIM I1OKa3aTelieM, CTENEHb C JeHCTBUTEIIbHBIM
(BelLIecTBEHHBIM) IOKa3aTeneM, Jorapudm ducia, CUHYC, KOCHHYC UM TAHT'€HC NPOU3BOJIBHOTO
4lCIIa;
- YMETb ONEpUpOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI M HEPaBEHCTB, PaBHOCWJIBHOCTh YPaBHEHM, HEPABEHCTB U
CHCTEM, DallMOHAJbHBIE, MUpPPALMOHATbHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(GMUUecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEpPABEHCTBA M CHCTEMbl, yYMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3IMUHBIX IPUEMOB; PEIIATh YPaBHEHUS, 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 QyHKIMU, oOpaTHAs PYHKUKS, KOMIO3UIIHS
byHkuui, nuHeiiHas QYHKUUS, KBajgpaTHuHas (YHKIMSA, CTeNeHHas (YHKIUS C LelbIM
MoKa3areieM, TPUTOHOMETpHYeCKHe (QYHKIHMH, OOpaTHblE TPUTOHOMETpUYECKHEe (YHKIUH,
nokasaresbHas U Jorapupmuueckas GyHKINN; YMEHHUE CTPOUTH Ipaduku (PyHKIUH, BHIIOIHSTH
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 MEXly BEJITUUYNHAMM;

yMEHHE CBOOOJHO OINEpPHUPOBATH MOHATUSMHU: YETHOCTh (PYHKIUH, MEPUOAUMYHOCTH (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs! (PYHKIIUN HAa IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;
YMEHHUE HUCII0JIb30BaTh CBOMCTBA M rpaduku (yHKIMN AJIS pelleHUs] YpaBHEHUM, HEpaBEHCTB U
3a7a4 C I[apaMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pPEIICHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: TIOCIEIOBATEIBHOCTh, apudMeTHuecKas
nporpeccusi, TIeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBalollas TIeoMeTpHuecKas
IIPOrpeccusi; yMEHHUE 3a/1aBaTh M1OCIIEOBATEIbHOCTH, B TOM YHCJE C IMOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPHUPOBATH MOHATHAMH: HETPEPHIBHOCTh ()YHKIIMH, aCUMITOTHI rpaduka (yHKIWH,
nepBasi ¥ BTOpast IPOU3BOAHAs (PYHKIMH, FEOMETPUUECKUN U PU3UUECKUI CMBICI IPOU3BOIHOM,
nepBoOOpasHasi, ONpeeNCHHBI MHTETpal; yMEHHE HAaXOAWTh aCHUMITOTHI Tpaduka (yHKIWH;
YMEHHUE BBIYUCIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO M KOMIIO3ULIMU (DYHKIIHHA,
HAXOJUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (YHKIHH;

YMEHHE UCMOJIb30BaTh IPOU3BOAHYIO JJs HCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIero pemeHus B MPUKIaIHbIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKUX U (PU3HUECKUX
3ajjauax, AJIs OINpPENeJIeHUs] CKOPOCTH M YCKOPEHMsI; HaXOIMUTh IUIOMIAAU U 00BeMbl GUryp ¢
MOMOIIBI0 MHTErpalia; MPUBOIUTH NMPUMEPHl MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPHPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOIyJdb M apryMeHT KOMIUIEKCHOrOo uucia, ¢GopMa 3alUCH  KOMIUIEKCHBIX — YHCEl
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U aireOpamyeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPBI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CpeHEe apupMeTHIecKoe, MelnaHa, HauboJblee
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 TIOMOIIBIO IarpaMM pacceMBaHMs U JIMHEHHON perpeccuy;

- yYMeThb HaxOIUTh BEPOSITHOCTH COOBITUH C HWCHOJB30BAHWEM TpaPUUECKUX METOJIOB;
OPUMEHSATh Ul pelIeHus 3a1a4 (GOpMyJbl CIOKEHUS U YMHOXXEHHs BEpPOSATHOCTEH, Gopmyiy
MOJIHOM BeposiTHOCTH, (hopMyny bepHymnm, komMOuHaTOpHBIE (QakThl U (QOPMYJIBI; OLEHUBATH
BEPOSITHOCTH pEallbHBIX COOBITUH; yMEHHE OIEpHUPOBaTh MOHATHAMM: CIydailHass BEJIMYMHA,
pacrpezieieHue BEpOSTHOCTEH, MaTeMaTU4YecKOoe OKHMJaHue, JUCIepcUs W CTaHJapTHOe
OTKJIOHEHUE CIy4aiiHOI BeNUYMHBIL, (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 MIPOSBICHUS 3aKOHA OOJIBIIINX YHCE
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, TTAPAIUICTFHOCTh U MEPIICHANKYIISIPHOCTD TTPSIMBIX
U IUIOCKOCTEH, yroil MEXIy NpPSIMBIMH, YroJl MEXIY MPSIMOH M IUIOCKOCTBIO, YTOJI MEeXIy
IUTOCKOCTSIMH; YMEHHE HCIIONb30BaTh NpPU PEHICHUH 3a1ad HM3ydeHHbIE (aKThl M TEOPEMBI

9



T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 10

IUIAHUMETPUM; YMEHUE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUDPE; YMEHUE
ONEpUpPOBaTh  IMOHATUSMM:  MHOIOTPAHHHMK, CEUEHHE  MHOIOIPAaHHUKA,  IPaBUJIbHBII
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHYCa M UWIMHAPA, MapajuielbHbIE OCH WU
OCHOBAHMIO, CEYEHHME lIapa, IUIOCKOCTb, Kacaromasics chepbl, LUIMHIPA, KOHYCA; yMEHUE
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, CAMOCTOSATENEHO (POPMYIHUPOBATH OINPEACIICHUS H3y4aeMbIX
(buryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIAacCH(PUKALUIO GUTYp TO pa3IMYHBIM IpPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHbBIE TIOCTPOCHMS;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHUSAMH: IUIOMAAb (GUTYphl, 00BeM (UTYpBI, BETUYMHA
yria, pacCTOSIHME OT TOYKHM JO IIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, ITUIOIIAAb CQepbl, IUIOMAAb MOBEPXHOCTH IHPAMHIBI, TPHU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IpSMOYTOJIBHOTO Mapajulesienunesia, MUupaMuabl, IPU3Mbl, [UIMHIPA,
KOHYca, I1apa; YMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMO00HBIX (PUTYD;

- yMeTbh CBOOOJIHO OIEPUPOBAThH MOHSTUSAMU: JBIXKEHUE, MapajlIebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHHe MOA00us, MOM00HBIE (UTYPHI;
yYMEHHUE paclo3HaBaTh paBHbIE M I0J00HBIE (UIYphl, B TOM YHUCIE B NPUPOJAE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAaAb, 00BEM) IPU PELICHUHU 33Ja4 U3 JPYTruX y4eOHbIX NPeIMETOB
U U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: HPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPa Ha YHUCIIO,
pasyiokeHue BeKTopa Mo 0a3ucy, CKaJlspHOE NMPOU3BEIEHHE, BEKTOPHOE MPOMU3BEIECHUE, YIoJl
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, TEOMETPUUYECKUN 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 MOJYUYEHHBIH pe3yibTarT;
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 aHajiu3a, B TOM 4HCJIE€ COLMAIbHO-3KOHOMHYECKOTO U (DU3MUYECKOTrO
XapakTepa;

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

- YMeThb ONEpUpOBaTh TMOHATHSAMU: palUOHAIbHAS (YHKIMS, TOKa3aTenbHas (QYHKIUS,
cTenieHHast GyHKIus, Jorapugmuueckas GyHKIUS, TPUTOHOMETpHUUecKue (yHKIMH, oOpaTHbIE
(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 ONEpUPOBATH MOHATUSMHU: TOXKIECTBO, TOKIECTBEHHOE IMpPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHMM M HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHWMH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MppallMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyecKkue,
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TPUTOHOMETPUUECKUE YpPaBHEHUS, HEPABEHCTBA M CHCTEMbl; yMETb pellaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IUYHBIX [IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHSATh YpaBHEHHUsS, HEPABEHCTBA, MX CHCTEMbl JI PEHICHUS
MaTeMaTHYECKUX 3a7a4 M 3a/1a4 U3 PA3JIMYHbIX 00JIACTeH HAYKU U pealIbHOM KHU3HH;

- yMeTh CBOOOJHO ONEpUPOBATH MOHITUSIMHU: IABM)KCHUE, MMapaJJICIbHBIN MEPEeHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOA00Ms, MOJ00HBIE (GUTYpHI;
YMETh pAaclo3HaBaTh pPaBHbIE U TOA00HBIE (UTYpBI, B TOM YHCIE B MPUPOJE, HCKYCCTBE,
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: palMOHATbHBIC, HppPALMOHAIbHBIE, [OKa3aTelIbHbIE,
CTETIeHHbIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpPUPOBATH MOHITHUSIMH: MPSIMOYIOJbHAs CUCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHl BEKTOPA, CKAISPHOE IMPOU3BEIACHUE, YroJl MEXIYy 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,
KOMIIO3UIUs (yHKIWH, JUHEHHAas (QyHKUus, KBaapaTHyHas (YHKUWS, CTETIEHHass (QYHKIUS C
[EeNbIM TIOKa3aTeleM, TpUroHoMeTpuueckue (QyHKUMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMYU, MOKa3aTenbHas W JiorapudmMudeckas (QyHKIHUU; YMETh CTPOUTH I'paduku (YHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

- YMETb HCHOJb30BaTh rpadukud (YHKIHMHA Ui W3Y4EHHs TPOLECCOB W 3aBHCUMOCTEH TpH
pelleHnu 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 peajbHOU KU3HU; BBIPAXKaTh GopMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH,

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: UYETHOCTh (YHKUUHU, MEPUOJUYHOCTh (YHKIHUH,
OTPaHMYEHHOCTh (PYHKIIMM, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (PYHKIMH, HauOoJblIee U
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEKYTKE; yMETh IPOBOAUTH Hcciel0BaHNe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKIWH ISl pelieHHUs] YpaBHEHH, HEPABEHCTB U
3aJa4 C TMapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBAa pELICHUN
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

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

- yMeTb ONEpUpOBaTh MOHATUAMHU: JBM)KEHHE B IPOCTPAHCTBE, MOA00HBIE (UTYpBI 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 ), UCTIONIB3Ys U3yUYCHHbIE (DOPMYITBI U METO/IBI.

11



_ YYPEXIEHME BBICIIET'O OBPA30BAHVII
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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

Buj yueOHoit padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 219
B T.4.

OcHoBHOe coJep:kaHue 155
TEOPETHUECKOE 00yUueHue 113
[PaKTUYECKUE 3aHATUS 42
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 36
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

NPaKTUYECKUE 3aHATHS 36
KoncyabTanuu 4
IMpomeskyTouHnasi arrectanus (3k3ameH) — 1, 2 cemecTp 24

12
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2.2. TemaTn4yecKuii IUVIaH U coJiepKaHUe TUCHUILINHBI «MaTeMaTHKa)

HaumenoBanue paznesnoB | Coaepixxanue yueGHOro marepuasia (0CHoBHOe M pogeccCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
U TeM JIadopaTopHbIe U MPAKTHYECKHE 3aHATHSA, MPUKJIATHONH MOAYJIb (IPU HAJTUYHNH) 4acoB KOMIETEeHI[HH
1 2 3 4
Ochognoe codepircanue
Paznen 1. IloBTOpeHue 17
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue y4eOHOro Marepuana
Iens n 3anaun MatemaTuky | L{enp v 3a1a4i MaTEMaTUKH IIPH OCBOCHHUHU CIICIIHAIBHOCTH.
npu OCBOCHMHU | ba3oBble 3HAHHWS W yMEHHUS IO MaTeMaTWKe B MPOPECCHOHAIBPHOW M B IOBCETHEBHOMN
crnenuanbHOCTU. Yucia U | 1esSTeabHOCTH.
BBIYHCIICHUS JleificTBUsL HajJ TOJIOKHUTETBHBIMU M OTPUIATENIHBIMH YHCIAaMHU, C OOBIKHOBEHHBIMH U
JIECATHUHBIMH TPOOSMHU.
JleiicTBus co cTeneHsIMH, (POPMYITBI COKPAIIICHHOTO YMHOKCHHUS
KomM6unmnpoBanHoe 3aHsTue 4 OK-01
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
IIponieHTHBIE BBIYMCIEHUS. | [IpocThie TIPOICHTHI, Pa3HBIC CIIOCOOBI WX BBIYKMCICHHS. JIMHEHHBIE, KBaJpaTHbIC, APOOHO-
VYpaBHEHMs M HEPABEHCTBA | JTMHEWHbIC YPaBHEHHs U HEPABEHCTBA
KomOunupoBanHoe 3aHstue 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOY)
IIpouenTHeIE BhIuKCIeHUS B | [IpocThie U CIIOXKHBIE TIPOIICHTHI. [IpOIICHTHBIE BRIYUCIICHUS B TPO()ECCHOHATBLHBIX 3aa9ax
po¢eCCUOHATBHBIX
sajatax [IpakTudeckoe 3anaTHe 6
Tema 1.4 Coneprkanne y4eOHOTo MaTeprana
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Pemenue 3anau. BxonHomn

Brraucnenus u npeobpa3oBanus. YpaBHEHUs U HEPABEHCTBA. | eoMeTpHst Ha TIIOCKOCTH

KOHTPOJIb Komb6unupoBanHoe 3ansarue 2
KoHnTtposbHas pabota 1
Paznen 2 Ilpsimble u 28
IIOCKOCTH B
NPOCTPAHCTBe.
Koopaunatel m BeKTOpbBI
B IPOCTPAHCTBE
Tema  2.1. OcHoBuble | CogepxaHue yueOHOTO MaTepuana
MOHSTHS crepeomerpu. | [lpenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, HpsSMasi, IJIOCKOCTb, MPOCTPAHCTBO).
Pacnosioxkenne npsameix U | OcHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromiuecs, mapaiienbHble U CKPEIIUBAIOIIUECS
IJI0CKOCTEN npsiMble. YTOJI MEXIy NMpsIMBIMU B IpocTpaHcTBe. lleprnenaukynsapHocTs npsmMbeix. OCHOBHbIE
IIPOCTPAHCTBEHHBIE (PUTYPBI
KomOunnpoBaHHOE 3aHATHE 4 OK-01
Tema 2.2. ITapamnensHocts | Conepxkanue yueOHOro MaTeprasia
MPSIMBIX, npsIMON u | [TapannensHble npsimas U mwiockocts. Onpenenenue. Ilpusnak. CeoiicTBa.
IJIOCKOCTH, IJIOCKOCTEN [TapamnensHble miockoctu. Onpenenenue. [Ipusznak. CBolicTBa.
Tetpasnp u ero snementsl. [lapamnenenumnen u ero 3neMeHThl. CBOMCTBA MPOTHUBOMOIOXHBIX
rpaHeil u nuaroHasieu napamienenunena. [loctpoenrne 0CHOBHBIX ceUeHUN
KombOununpoBanHoe 3aHsTHe 4
Tema 2.3. | Comeprxkanue yueOHOro Marepuania
[lepnieHIUKYISIPHOCTD [lepnenaukynspusie npsimbie. [lapannenbHbie TpsiMble, NEPIEHAUKYISIPHBIE K TJIOCKOCTH.
MPSIMBIX, psIMON n | [Ipu3Hak neprneHuKyIsIpHOCTH MPSMOM U TUIOCKOCTH
IJIOCKOCTH, IJIOCKOCTEN KomMmOuHMpoBaHHOE 3aHsTHE 4

Tema 2.4. Ilepnenaukyisp

Coneprkanne ydeOHOr0o MaTepuana

14
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u HakJIoHHas. Teopema o
TpeX HEPIEHIUKYIIpax

[lepnienauKkynsap U HakiIOHHasg. Teopema O Tpex MEPIEHAMKYIApax. Yol MEXAy NpsAMOU U
IJIOCKOCTBIO.

VYron Mexay miockocTsmMu. [lepneHauKysipHbIE INIOCKOCTH.

PaccrosHus B mpocTpaHcTBe

KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 2.5. Koopmunatel u | ComepxaHue yueOHOTO MaTepHalia
BEKTOPBI B IPOCTPAHCTBE JlexapToBbl KOOpAMHATHI B MpocTpaHCTBE. BekTopsl B nmpocTtpaHcTBe. Cll0)KEHWE U BHIYMTAHUE

BEKTOpPOB. YMHOXXEHHE BeKTOpa Ha uncio. CkalsipHoe MpousBeAeHue BeKTopoB. [IpocTeiinme

3aJa4M B KOOpIUHATaX

KoMOuHHMpOBaHHOE 3aHSTHE 4
Tema 2.6. Ilpsameie u | IIpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepricanue NPUKIaAOH020 M00Y/)
IJIOCKOCTH B IIPAKTHYECKMX | B3aumHOe pacronoxeHue NpsMbIX B HpocTpaHcTBe. [lapamienbHOCTh NpsSMOM M IIOCKOCTH,
3aja4ax NapajuIeIbHOCTh IUIOCKOCTEH, MEePHEeHANKYISIPHOCTh IIIocKocTed. PacronoxeHue npsMbIX U

IUIOCKOCTEN B OKpY)KawollleM Mupe (MpUpoie, apXUTEKType, TeXHHKeE). PelleHune mpakTuko-

OPUEHTHPOBAHHBIX 3a7a4

[IpakTuueckoe 3aHsTHE 4
Tema 2.7 Pemenue 3amau. | Conepxanue yueOHOro MaTepuasia
IIpaMble ¥ 1IOCKOCTH, | PacrionmoskeHre TpsSMBIX M IUIOCKOCTEH B TpocTpaHcTBe. llepneHAWKyIspHOCTE |
KOOpJAWHATEI ¥ BEKTOPBEI B | MapajuIeIbHOCTh MPSAMBIX M IUIOCKOCTEH. JlekapToBbI KOOPIMHATHI B IPOCTpaHCcTBE. BekTops! B
MIPOCTPAHCTBE npoctpancTBe. ClokeHHME M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.

Koopaunatsl BekTOpa

KoMOunmpoBanHoe 3aHstue 2

KonTponsHas padora 2
Paznen 3. OcHOBBI 26 OK-01
TPUTOHOMETPHUH.
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Tpuronomerpuveckue
byHxuun
Tema 3.1 Coneprkanue yaeOHOro MaTepuasa
Tpuronomerpuueckue Pannannas mepa yrma. IloBOpOoT TOYKM BOKpYr Hauana koopauHatr. OmnpeneneHue CHHYCA,

(bYHKHHH IIPOU3BOJILHOI'O

KOCHHYCA, TaHTCHCAa W KOTAHI'CHCA. 3HaKH CHHYCa, KOCHHYC4, TaHI'CHCA MW KOTAHI'CHCa II0

yria, yucia YETBEPTSAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U
TOT0 K€ yIia
KomM6unmnpoBanHoe 3aHstue
Tema 3.2 OcHoBuble | CogepxaHue yueOHOTO MaTepuana
TPUTOHOMETPUYECKHE Tpuronomerpuueckue TOXAecTBa. IIpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPHUECKUX
TOXK]IeCTBa BbIpaxkeHHi. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB 0L U - O
KomMb6unupoBanHoe 3aHsTue
Tema 3.3 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuueckue OO6nacTp ompenelneHus 1 MHOXKECTBO 3Hau€HHUH TpuroHomerpuyeckux (yHkiuil. YETHOCTS,

GyHKIMU, HUX CBOMCTBAa H
rpaduxu

HEUETHOCTb, MEPUOIMYHOCTb TPUTOHOMETpUYeCKUX (yHKUMH. CBolicTBa U rpaduku GyHKIUN
y=cosX,y=sinX,y=tgXx,y=ctg x. C:xaThe u pacTskeHue rpagukoB TPUrOHOMETPUUYECKHX

GbyHKUINH.
[Ipeo6pa3oBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIMIMA

KombOununpoBanHoe 3aHsTHE

Tema 3.4 OObparnbie

Coneprkanue y4eOHOro MaTepuana

TPUTOHOMETPUYECKHUE OO6patHble Tpuronomerpuyeckue GyHkuuu. X cBoicTBa U rpauKu.
KLIAU
Pyn Komb6unupoBanHoe 3aHsaTue
Tema 3.5 Coneprkanne y4eOHOT0 MaTeprana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCﬁIHHC TPUTOHOMCTPHYCCKUC

16
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PIYTUC

YpaBHCHUA, CBOAAIIHUECA K KBaJApaTHbIM., PCIIACMBIC PA3JIOKCHUCM Ha MHOXUTCIIN,

OJTHOPOJTHBIE.
[Tpocreiinye TpUroHOMeTpUYECKHEe HEPAaBEHCTBA
KoMmOuHHMpOBaHHOE 3aHSTHE 6
Tema 3.6 Pemenne 3amau. | Comepxanue yueOHOTO MaTepHalia
OcHoBbl  Tpuronomerpui. | [I[peoOpazoBanre  TPUTOHOMETPUYECKUX  BBIPAKCHUH. PellieHHE  TPUTOHOMETPHYECKUX
TpuronomeTpuieckue YpaBHEHUI U HEPABEHCTB B TOM YHCIIC C HCIIOIb30BAaHUEM CBOMCTB () YHKITUI
byHKINN KoMmOuHHMpOBaHHOE 3aHATHE. 2
KoHTposbHas padota 2
Pa3nen 4. IlpousBoanas u 38
nepsooOpa3Hasi pyHKuMu
Tema 4.1 [Tonsarue | Coneprkanue yueOHOro MaTepuaia
npoussoaHoi. ®opmynsl u | [Ipupamenne aprymenrta. Ilpupamenne ¢yHKnun. 3amadd, NTPUBOMAIIME K TOHSITHIO
IpaBuiIa npou3BogHON. OmnpeneneHnue MPOU3BOJHOW. ANTOPUTM OTBICKaHHUS MPOU3BOIHONW. DopmyIibl
muddepeHnpoBaHus muddepenmponanus. [Ipasuna quddepeHrpoBaHus
KomOuHmnpoBaHHoe 3aHsATHE 4 OK-01
Tema 4.2 TIlonarue o | CoxepxaHue yueOHOrO MaTepuaia
HENPEPBIBHOCTH  QYHKIMHK. |T[opsrne HenpepbiBHOM (YHKIMK. CBOWCTBA HENPEPHIBHOW (QyHKIMH. CBSI3h MEKILY
Merton unrepsanos HETIPEPBIBHOCTBIO M JAUPPEPECHIUPYEMOCThI0 (YHKIMH B TOYKE. AJTOPHTM pPELICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB
KomOunupoBanHoe 3aHstue 4

Tema 4.3
I'eomeTpuueckuit u
buznueckuit CMBICIT

Cogepxanue yaeOHOTO MaTepuana

I'eomerprueckuii cMbIC MPOU3BOJHON (YHKLIMU — YIJIOBOW KOX(PQHUIMEHT KacaTeJbHOW K
rpadpuxky ¢GyHKIUM B TOUYKE. YpaBHEHHE KacaTelbHOM K rpaduky GyHKIUH. AJITOpUTM
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MIPOU3BOAHOMN

COCTaBJICHUS YPaBHEHUS KacaTeJbHOU K rpaduky pyHkimn y=f(X)

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4 MOHOTOHHOCTH
byHKIHM. Touku
JKCTpeMyMa

Copnepxanue yueOHOro MaTrepuana

Bospacranue u yOpiBaHue (pyHKIIHU, COOTBETCTBHE BO3pACTaHUs M YObIBaHUS (DYHKIUU 3HAKY
NPOM3BOMHOW. 3aJayl HA MaKCUMyM M MHUHUMYM. AJITOPUTM HCCIIEAOBaHUS (DYHKIUH WU
MOCTPOCHHS €€ rpaduKa ¢ ITOMOUIBIO POU3BOAHOM

KomOunupoBanHoe 3anstue

Tema 4.5 WccaenoBanue
byHKIIMI ©  TOCTpOeHue
rpadukoB

Cogepxanue yueOHOT0 MaTepuana

UccnenoBanme QpyHKIIMH HA MOHOTOHHOCTD U MIOCTPOEHUE IPahuKOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.6 HauOombliee wu
HauMEHbIIIEES 3HAYCHUS

byHKIMHA

Cogepxanue yueOHOro MaTepuana

Haxoxxnenne HanOONbIIET0 M HAMMEHBIIETO 3HAUYCHUM (PYHKIUH, TOCTpOeHUE TpadUuKOB C
MCIIOJIb30BaHUEM arlapaTa MaTeMaTHYeCKOro aHaIn3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.7 Haxoxngenue
ONTUMAJIBHOTO pe3yJbTara
C IIOMOILBIO NPOU3BOJHOMN B
MPAKTUYECKUX 3a/1auax

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooepricanue NPUKIAOHO20 MOOYs)

Hanmenrbiiee 1 HanOoJIbIllee 3HAUCHHE (I)YHKI_[I/II/I

[IpakTnueckoe 3aHsaTHE

Tema 4.8 IlepBooOpa3Has
GyHKIUH. IIpaBuna
HaXO0XKJICHUS
NepBOOOPA3HBIX

Coneprkanue y4eOHOro MaTepuana

O3HakoMJIEHHE C MOHSATUEM MHTErpajia U nepBooOpasnoil ans ¢pyukiuun y=f(x). Pemenne 3anau
Ha CBs3b MEPBOOOPAa3HON M ee MNPOU3BOIHOHM, BBIYMCICHHWE NEPBOOOPA3HOM s JaHHOU
¢ynkuuu. Tabmuma ¢dopmyn Uis HaxXOXIEHHUS MepBOOOpa3HbIX. M3ydyeHue mpaBuia
BBIYUCIICHUSI IEPBOOOPA3HOM

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 4.9 ITmomane

Coneprkanne ydeOHOr0o MaTepuana

18
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KPHUBOJIMHEWHON TpAaINeLyH.

3a;laq1/1, MNPUBOAAIINEC K IIOHATHUIO OIIPCACIICHHOI'O HHTCTpajia — O BbBIYUCICHUHN ILIOIIAIN

®opmyna  HprooroHa  — | KpuBOIMHEWHOW Tpaneuuu. [loHATHe onpenenéHHoro wuHrerpaiza.  l'eoMeTpuyeckuii u
JletiGHuma bu3nYecKuii CMBICI onpeneseHHoro narerpaina. ®opmyna Herotona — JleiOoauma.
Pemenne 3amay Ha NpUMEHEHHWE WHTErpajga JAjs BbIYHUCICHHUS (U3NYECKUX BEIMYUH U
Iomanaeu
KombOunupoBanHoe 3anstue 6
Tema 4.10 Pemenne 3amau. | Comepxanue yueOHOTO MaTepHalia
[IpousBoHas u | ©opmynsl u mpaBmna auddepenuupoBanus. MccnemoBanne (QYHKIHA € TTOMOIIBIO
nepBooOpasHas pyHKIUH. npousBoHON. Hanbonbiee u HanMeHblee 3HaueHus (QyHKIUH.
Brruncnenue nepoodpasHoii. [Ipumenenue neprooOpazHoii
KoMmOuHHMpOBaHHOE 3aHSTHE 2
Konrposnsnas pabora 2
Paznea 5. 22
MHoOrorpaHHuku M TeJia
BpAallleHUA
Tema 5.1 [Tpusma, | ConeprkaHue yueOHOro MaTepuaa
napajuieJIenuIe], KyO, | [Ipu3ma (HakIOHHAs, MpsMmas, NpaBHiIbHas) u e€ smeMeHTtsl. [lapamnenenunen. CpoiicTa
MUpaMHJia U UX CEUEHUs npsiMoyrosibHOro napasienenunena. Kyo6. Ilupamuna u e€ snemenTtsl. [lpaBunbHas nupamMua OK-01
KombOununpoBanHoe 3aHsTHe 4
Tema 5.2 IlpaBunbsble | Conepxanue yueOHOrO MaTepraa
MHOTOTPaHHUKU B )KU3HU [Inomans mNOBEPXHOCTM MHOrOrpaHHHUKOB. [IpocTeiine KOMOMHALIMM MHOTOI'PAHHHUKOB.
Brruricnenue 31eMEeHTOB MPOCTPAaHCTBEHHBIX (uryp (p€bpa, nuaroHanu, yriel). [IpaBuiabHbIC
MHOTOTPaHHUKH
KoMmOuHupoBaHHOE 3aHATHE 4
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Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepiricanue (cooepricanue NPUKIAOHO20 MOOYs)

[Munuuap, KOHYC, Wap U UX

Hununnp, koHyc, chepa u map. OCHOBHBIE CBOMCTBA MPSMOr0 KPYroBOro IMJIMHIPA, MPSIMOTO

ceueHus KpyroBoro konyca. M3o00paxkenue ten BpaieHus Ha mockocTd. [IpeacraBinenue 06 yceu€HHOM
koHyce. CeueHus KoHyca (mapasuieIbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIIUHY), CEUCHHUS
WIMHIpa (TMapasielbHO U MEPIeHIUKYIIPHO OCH), CeYeHHsX Inapa. Pa3BépTka HMUIMHIpA U
KOHYca
[MpakTrdeckoe 3aHsATHE 4
Tema 5.4 OO0wvembr u | CoxepxaHue yueOHOTO MaTepHalia
IoUIau noBepxHocreil | O0beM MpsIMOYrojibHOrO mapaienenunena. O0bem kyba. OObeMBbI NPSAMOW TPU3MBI U
Tem munHapa. O0beMbl upaMuabl U Konyca. O0beM mapa
KomOunupoBanHoe 3anstue 2
Tema 5.5 IIpumepsl | Ilpogheccuonanvro-opuenmuposannoe cooepiicanue (Cooepicanue NPUKIAOH020 MOOY)
CHMMETPHH B IpoheccHy [ToHsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaIbHAsL, OCEBasi, 3epKajIbHas).
OO6o0uieHne MpeacTaBIeHUH O TNPaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTasp,
JOJIeKadIp, UKOCAP).
[Ipumepsl cummeTpuii B npodeccun
[MpakTryeckoe 3aHsATHE 4
Tema 5.6 Pemenue 3amau. | Comeprkanue yaeOHOro MaTepuaia
MuororpaHsuKkl - M TeNa oy TJIOIA/IA TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BpallleHHUs
BpatleHuA KomOunupoBanHoe 3aHsTue 2
Konrponbuas pabora 2
Paznen 6. Crenenu u 38

KOpPHH. Crenennas,
MOKa3aTe/ibHase "
Jorapupmuyeckasn

OK-01
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byHkuun
Tema 6.1 Crenennas | ConmeprkaHue ydeOHOro Marepuaia

GbyHKIMS, €€  CBOMCTBA.
[IpeobpazoBanue
BBIPQKCHUH C KOPHSAMH n-
O CTEeNeHU

ITonsiTue KOpHS N-Oi CTENEHU U3 JECUCTBUTEIBHOrO uncia. OyHKIuM y = VX ux cBoiicTBa n
rpaduku. CBoMCTBa KOpHS n-oi cteneHu. [IpeoOpa3zoBanre HppaMOHATBLHBIX BRIPAKCHUN

KomOunupoBanHoe 3ansTue

Tema 6.2 CaoiicTBa
CTCIICHHU C paHI/IOHaJIBHBIM Hu

Coneprxkanue y4eOHOro Marepuana

IlonsTne cremenu c padrOHAJILHBIM I10KA3aTCJICM. CreneHHbIe Q)YHKHI/II/I, NX CBOMCTBA H

JeNCTBUTEIbHBIM rpaduku

IIOKa3aTeNsIMU KomOunnpoBaHHoe 3aHsATHE

Tema 6.3 Pemenue | Comeprkanue yueOHOro MaTepuaia

HMppalOHAIIBHBIX PaBHOCWIBHOCTB HpPALIMOHAIIBHBIX YPABHEHUN. METOIBI UX pELICHUS
YpaBHEHUU KomMb6unmnpoBanHoe 3aHsTue

Tema 6.4 Iloka3arenpHas
¢byHKLIMsA, ee  CBOWCTBa.
[TokazarenpHbIe ypaBHEHUS
Y HEpaBEHCTBA

Copepxanue yaeOHOTO MaTepuana

Crenenb € MNpOU3BOJIBHBIM JEHCTBUTEIBHBIM TMOKa3arenaeM. OmnpeaeneHue MoKa3aTeabHOR
GYHKIIMM ¥ ee CBOMCTBA. 3HAKOMCTBO C NMPUMEHEHUEM TMoKa3zaTenbHOW (yHKuuu. Pemenue
MOKA3aTeJIbHbIX YPAaBHEHUW METOJAOM YpPAaBHUBAHUS IOKA3aTesield, METOJAOM BBEJICHHS HOBOMU
nepeMeHHOM, PYHKITMOHAIBHO-TPAPUIECKUM METOAOM. Pelienne nmoka3aTebHbIX HEPABEHCTB

KombOununpoBanHoe 3aHsTHe

Tema 6.5 Jlorapudm uucna.
CoiicTBa norapudmon

Copepxanue yaeOHOTO MaTepuana

Jlorapudm uncna. CoiictBa jgorapudmon. Onepanus JorapupMUpOBaHUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6
Jlorapudmuueckas
¢byHKIUS, €ee  CBOMCTBa.

Conepxanue yuaeOHOro MaTepHaia

Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. [loHsATHE IOrapupMUUECKOrOo ypaBHEHUS.
Onepanys MOTEeHIUPOBaHUS. TpU OCHOBHBIX METOJa PEHICHUsI JJOTapu(PMHUUECKUX ypaBHEHHI:
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Jlorapudmuueckue GyHKIMOHATBHO-TpaQUUECKH, METO/ MOTEHIIMPOBAHHUS, METO] BBEJCHUSI HOBOW IEPEMEHHOM.

YpaBHEHUs1, HEPAaBEHCTBA

Jlorapudmuueckre HepaBeHCTBA

KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 6.7 Jlorapupmsl B | IIpogheccuonanvro-opuenmuposannoe cooepircanue (cooepricanue RPUKIAOHO20 MOOYIIA)
IIPUPOJC U TEXHUKE [Ipumenenne norapudma. Jlorapmpmuueckass cnupans B mnpupoae. Ee maremarndeckue

CBOMCTBA

[IpakTrueckoe 3aHsATHE 6
Tema 6.8 Pemenue 3amau. | Conepxanue yueOHOro Marepuasia
Crenennas, nokasarenbHas | CTeneHHas, oKa3areibHas U orapudmudeckas GyHKIUU. Pemenne ypaBHeHUN
u norapupmuveckas | KoMOMHUPOBAHHOE 3aHSTHE 4
Gynkuum Konrpossnas pabora 2
Pazgen 7. OueMeHTBI 22
TEOPUH BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATHCTHKHU
Tema 7.1 CoObitue, | Conepxanue yaeOHOrO MaTepHuaia
BEPOSITHOCTD coObITus. | COBMECTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHH. Y CIIOBHAS
Cnoxenne M YMHOXKEHHE | BEpPOSITHOCTh. 3aBHCHUMbIC M HE3aBUCHUMBIC COOBITHS. TeopeMbl O BEPOSITHOCTH TPOU3BEIACHUSI OK-01
BEpPOSITHOCTEN COOBITHI

KomOunupoBanHoe 3aHstue 4
Tema 7.2 BepostHocts B | Ilpogpeccuonanvno-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOH020 MOOYs)
npodeCcCHOHATBHBIX OTtHocuTeIbHAS YacToTa COOBITHS, CBOMCTBO €€ ycToHunBOCTH. CTaTUCTUYECKOE OTpesieNieHHue
3aa4ax BepOoATHOCTH. OlleHKa BEPOSITHOCTH COOBITUS

[IpakTudeckoe 3aHsITHE 6
Tema 7.3  duckpernas | Comep:kanue yueOHOro Marepuaia
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cily4aiHas BEIMYMHA, | Bunel ciydaiiHpix BenmuuuH. OnpeneneHue OUCKPETHOW CIydyallHOW BEJIWYMHBL. 3aKOH
3aKOH €€ pacupeneieHus pacrpeaeneHust JUCKPETHOM CIIy4YallHOW BEIMYMHBI. E€ YnCIIOBbIE XapaKTEPUCTUKHU
KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 7.4 3amaun | Comepxanue yueOHOTO MaTepHaia
MaTeMaTHYeCKON [lepBuuHast 00paboTKa CTAaTUCTHYECKMX JaHHBIX. YWCIIOBBIE XapaKTEPUCTUKH (CpeaHee
CTaTUCTUKH. apudmMeTHuecKkoe, MenuaHa, pasmax, aucnepcus). Pabora c¢ Tabnaumamu, rpaduxamu,
JuarpamMmmamu
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 7.5 DnemenTsl Teopun | Bunsl coObiTuil, BeposTHOCTH coObITHIL.ClIOKEHHE U YMHOXEHHE BeposiTHocTel.J{uckperHas 2
BEpPOSITHOCTEMN U | ciaydaiiHasi BEJIMUMHA, 3aKOH €€ pacipeesieHus.3a1aul MaTeMaTH4eCKOM CTaTUCTUKHU.
MaTeMaTU4YeCcKOn KonTponpsHas padora 2
CTaTUCTUKH
Koncyabranuun 4
IIpomexyTounas arrecraums (Jx3amen) — 1, 2 cemectp 24
Bcero: 219
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3.MeToauyeckue yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
paodot

Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

— Uens u 3amaun yueOHON TUCITUTLTNHBI — TPEOOBAHUS K pe3yIbTaTaM OCBOCHUS yueOHO
JUCLUIUINHBL

Y4eOHas AMCUUIUIMHA OPUEHTHPOBAHA Ha CIICAYIOLIHE LeITH:

— @opMupoBaHHE MPEICTABICHUN O MaTeMaTHKE KaK YHUBEPCAJbHOM SI3bIKE HAyKH, CPEICTBE
MOJIEIIUPOBAHHS SIBIICHUH U ITPOLIECCOB, 00 UIESIX U METOAaX MAaTEMaTHKH;

— pa3BUTHE JIOTMYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPaKEHUS, aAJITOPUTMHUUYECKON
KyJIBTYPbI, KPUTUYHOCTH MBILIUIEHUSI HA yPOBHE, HE0OXoauMOM uisi Oyayieil npodeccruoHanbHOM
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

— OBJAaJACHUC MATCMATUYCCKUMH 3HAHHUAMHU U YMCHUAMU, HCO6XOI[I/IMLIMI/I B HOBCCILHCBHOI‘/’I KU3HU,
AJid U3YUYCHHA CMCKHBIX €CTCCTBCHHOHAYUYHBIX JUCHHUIUIMH Ha 633OBOM YPOBHEC M OJUCHUILIMH
Mpo(heCCHOHANPHOTO IHKIA, [UIsI TMONydeHHs o0pa3oBaHusl B o00macTax, He TpeOyrommx
yrIyOJICHHOM MaTeMaTHYeCKOH MOIrOTOBKHY;

— BOCIHTAaHUC CPCACTBAMH MATCMATHUKU KYJIbTYPBI JUYHOCTHU, MOHUMAHUA 3HAYUMOCTH MATCMATHUKU
JUTS. HAYYHO-TEXHHUYECKOTO MPOrpecca, OTHOMICHHUS] K MaTeMaTHKE KaK K 4acTh OOIIeUeIOBeUECKON
KyJIBTYpbl uYepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MAaTEMAaTUKH, 3BOJIIOLHEH MaTeMaTHYECKHX
uaei.

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

— 3HaAYeHHE MaTeMaTH4YeCKOM HayKu UId peIICHUA 3adad, BO3HUKAIOMIUX B TCOPHU U IIPAKTHUKE,
IIMUPOTY U B TOXKE BPEMsl OIPAaHMYCHHOCTh NPUMEHEHHsS] MAaTEeMaTHUYECKHUX METONOB K aHAIM3Y H
MCCJICIOBAHUIO TIPOLIECCOB U SIBICHUI B IPUPOAE U OOIIECTBE;

— 3HA4YCHUC IPAKTHKHU W BOIIPOCOB, BO3HHUKAIOUIUX B caMol MaTeMaTHKe JJIsL (I)OpMI/IpOBaHI/ISI u
pa3BUTUA MaTeMaTUYeCKOn HaYyKHW; UICTOPUIO Pa3BUTHA MOHATHA YHCJia, CO3AaHNd MAaTEMATUYCCKOT'O
aHaJin3a, BOSBHUKHOBCHHSA U PA3BUTUA T€OMCTPUU;

—  YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEMaTUYECKUX PacCyXACHUH, UX NMPUMEHUMOCTH BO
BCEX O0JIACTSIX YEJIOBEUECKOH NesITEIbHOCTH;

—  BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPY>KAIOLIETO MHUPa;

— BKJAJl POCCHUICKHX U 3apyOeXKHBIX YYEHBIX, OKa3aBIIMX HauOolblllee BIHUSHUE Ha pa3BUTHE
MaTEMAaTUKH.

Buabl npakTUYeCKUX 3aHATHI

IlpakTtuueckass paboTa BBIMOJHIETCS CTYACHTaMHM, MOJ PYKOBOACTBOM IPENOJAaBaTessl, KOMIUIEKCA

yueOHBIX 3aJlaHUil HalPaBJICHHBIX Ha YCBOCHHWE HAayYHO-TEOPETHYECKHX OCHOB y4eOHOW IMCIMIUIMHBL,

MpUOOpEeTeHNEe MPAKTHYECKUX HABBIKOB OBJAJEHUS METOAAMM IMPAKTHYECKOW paboThl C MPUMEHEHHEM

COBPEMCHHBIX I/IH(l)OpMaHI/IOHHLIX U KOMMYHUKAIITMOHHBIX TeXHOoJorni. BrImomHeHus HpaKTH‘IeCKOﬁ

paloThI CTYAEHTHI IPOU3BOAAT B IMCHbMEHHOM BHIIE.

CTyneHT OoJDKeH:

3HATh/TIOHUMATh:

— 3HaueHHE MaTeMaTHYECKOW HayKW MAJIsl pelIeHUs 3a/1ad, BO3HHKAIOIIUX B TEOPHHM M NPAKTHKE;
IIUPOTY M B TO K€ BPEMSI OrPaHUYECHHOCTb NPUMEHEHHUs] MaTeMaTHYECKHX METOAOB K aHAIU3y H
MCCIIEIOBAaHUIO TIPOLIECCOB U SIBIICHUI B IPUPO/IE U OOIIECTBE;

— 3HA4YCHUC IIPAKTUKKW M BOIPOCOB, BO3HHUKAIOIINX B caMoOl MaTeMaTHKe JJIsL (1)OpMI/IpOBaHI/I$I u
pa3BUTUA MaTeMaTUYeCKON HAaYyKH,; UCTOPUIO Pa3BUTHA ITOHATHA YKCiIa, CO3AaHNU MaTEMATUYCCKOT'O
aHaJn3a, BOSHUKHOBEHHUS M Pa3BUTHUSI TECOMETPUH;

—  YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTEeMAaTHUYECKUX PACCYXAECHUH, X MPUMEHUMOCTH BO
BCEX O0JIACTSIX YEIIOBEYECKOH NEesITEIbHOCTH;

—  BEPOSITHOCTHBIH XapaKTep pa3IMYHbBIX MPOIECCOB OKPYKAIOIIETO MUPA.

— IlpakTuueckue 3aHATHsI COCOOCTBYIOT OoJiee TITyOOKOMY MOHMMAaHHIO TEOPETUYECKOro MaTephaia
yu4eOHOro Kypca, a TakkKe pa3BUTHIO, (OPMUPOBAHWIO U CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH
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COCTaBJIAIOIINX HpO(bGCCPIOH&]'ILHOﬁ KOMIICTCHTHOCTH CTYACHTOB. OcHoBoM IMPpaKTUKyMa
BBICTYIIAIOT TUITIOBBIC 3a/1avu.

3.1. TemaTuka u cofepKaHue NPAKTHYECKUX 3aHATHIA/1a00pPaATOPHBIX PpadoT

Tema 1.1: HGJIB H 3aJa49d MaTCMAaTHKHU IIPHU OCBOCHHWH CIICHHUAJIbHOCTH. Ywucna ¥ BEIYUCICHUS.
Co;[epxcaHHe: HCJIB M 3aJa41 MAaTCMAaTHKU TIPH OCBOCHHMH CIICHHMAJIBHOCTH. bazoBbie 3HAHUA U

YMCHHA 110 MAaTEMAaTUKEC B HDOd)eCCHOHaHBHOﬁ M B IOBCSJIHEBHOM JEATECIHLHOCTH. JIeHCTBHS HaJ
HOJIOKHUTECJIBHBIMHU W OTPUIIATCIBHBIMHU YU CJIAMHU, C OOBLIKHOBEHHBIMH U ACCATHYHBIMHA I[DO65[MI/I.
JIeHCTBHA CO CTEICHSIMH, d)ODMVJ'II)I COKPAIICHHOI'O YMHOXKCHU .

Tewma 1.2: IIponieHTHBIE BRIYMCIICHNS. Y paBHEHUS U HEPABSHCTBA.

Conepxanwe: [IpocThie TPOIEHTBI, Pa3HbIC CIOCOOBI X BBhIYHMCIICHUS. JIMHCHHbBIE, KBAIpaTHbIE,

IIDO6HO-JIHHCI>'IHI>IC YPaBHCHHA U HCPABCHCTBA.

Tema 1.3: I[IporteHTHBIE BEIUUCIECHUS B IIPOhECCHOHANBHBIX 3a1a4ax.

ConepmaHI/Ie: HDOCTI)IG u CJIOXKHBIC OPONCHTEHI. HDOHGHTHI)IC BBIYUCJICHUA B

npodeccHoHaANbHBIX 3a1a4ax.
Tema 1.4: Pemtenue 3amau. BXoagHoW KOHTPOIb.
Conepxkanre: BoluucieHuss u npeoOpa3oBaHus. YPaBHCHHWS M HeEpaBeHCTBA. ['eomerpus Ha

IIJIOCKOCTH.
Tema 2.1: OCHOBHBIE ITIOHATHUSA CTEpPEOMETPHH. PacIiojioykeHue MPsIMBIX M INIOCKOCTEH

Conepxxanne: [lpeamer crepeomerpuu. OCHOBHBIC TMOHATHUS (TOYKA, MpsMasi, IUIOCKOCTh,

npocTpancTBo). OCHOBHEIE aKCUOMBI _cTepeoMeTpuH. llepecekarommecs, napauieibHBIE H

CKPCIIMBAONINECA MPAMBIC. Yron MCEXAY INPAMBIMHU B TIPOCTPAHCTBE. HCDHGHI[I/IKVHSIDHOCTB

npsaMbIX. OCHOBHBIE IIPOCTPAHCTBEHHEIE (DUTYPEL.

Tewma 2.2: [TapaaelIbHOCTE IPSAMBIX, IPSIMON M IJIOCKOCTH, INIOCKOCTEH

Conepxxanne: [lapamnenbHble mnpsMas W IIIOCKOCTh. Ompenenenue. [lpusznak. CBOMCTBa.
INapamnensHble mIockocTH. Onpenencaue. IlpmsHak. CpoiictBa. TeTpasjap M ero 3JIEMEHTHI.
[Mapammenenunen M ero djeMeHTHl. CBOMCTBA IPOTHMBONOJOKHBIX T'paHEH M JIMaroHalch

napanaenenunena. IlocTpoeHne OCHOBHBIX CCUCHUM.

Tema 2.3: [leprieHIUKYISIPHOCTE OPSIMBIX, IIPSIMOM U IJIOCKOCTH, IIIIOCKOCTEM.

COHGp)K&HH@I HGDHGH}II/IKVHSIDHble IPpAMBIC. Hapannenbﬁme OPpAMBIC, TNICPICHAUKVYIIIPHBIC K

INJIOCKOCTH. HDI/ISHaK OEPHICHANKYIAPHOCTH HDSIMOI\/JI " IMJIOCKOCTH.

Tema 2.4: [lepneHauKyasap ¥ HakIoHHAS. TeopeMa 0 TpeX NepIeHIUKYIISIpax.

CO,Z[Cp)KaHI/ICZ IlepneHauKyIsp U HakJIOHHASA. TeopeMa 0 TpeX HepHeHAMKYIIIpaxX. YTOI MEXIY
OpsMON M TJIOCKOCTBIO. YTOJ MEXKAY MIOCKOCTAMHU. IlepneHAUKYISIpHBIE ILIOCKOCTH.
PaccTosiHus B IpOCTpaHCTRE.

Tema 2.5: KoopanHaThl 1 BEKTOPLI B IPOCTPAHCTBE.

Coneprxanue: JlekapToBbI KOOPJIMHATHI B TPOCTpAaHCTBE. BekTopkl B mpocTpaHcTBe. CIIOXKEHNUE U

BBIYMTAHHUC BCKTOPOB. YMHOXEHHE BCKTOpAa Ha 4YHCJIIO. CK&J’IHDHOG INPOU3BEACHUC BCEKTOPOB.

[Ipocreiiinue 3a1a4M B KOOPAWHATAX.

Tema 2.6: IIpssMBIE U INIOCKOCTH B IIPAKTUYECKUX 3aJadax

CO,Z[Cp)KaHI/ICZ BzanMHO€ pacnojioKeHHe OPsSMBIX B OpocTpaHcTBe. [lapamienbHOCTh MpsMON U
IUIOCKOCTH, TIapaiedbHOCTh INUIOCKOCTEH, MEPHeHAUKYIIPHOCTh IIOCKOCTel. PacmonokeHue
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OpAMBIX H IJIOCKOCTEH B OKpVYXKaromeM MHPC (HDI/IDOILC, APXUTCKTYPC, TCXHI/IKe). Pemienue

OPAKTUKO-OPHUCHTUPOBAHHBIX 3aa4.

Tema 2.7: Pemenne 3amau. [IpgaMele ¥ INIOCKOCTH, KOOPAMHATEI M BEKTOPEI B IPOCTPAHCTBE.

Coneprkanne: PacnosioxkeHue NpsiMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKynsipHOCTb U

IapaJUIENILHOCTh IPSAMBIX M IJIOCKOCTEN. JIeKapTOBEI KOOPAMHATEI B IpOoCcTpaHCcTBE. BEKTOPEI B
npoctpadcTBe.  CloKEHHE UM BBIYMTAHME BEKTOPOB. YMHO)KEHHME BEKTOpa Ha  YHCJIO.
KoopauHaTel BEKTOPA.

Tema 3.1: TpuronoMeTpudeckre GYHKIHMH IPOU3BOJBHOIO YIia, YUCIA.

Co;[epn(aHHe: Paguannas mepa yriaa. IToBopoT TOYkH BOKPYT Hayajia KoopamHat. OnpencncHue
CHHYCa, KOCUHYCa, TAHI'CHCA M KOTaHI'e€Hca. 3HAKHM CUHYCca, KOCUHYCA, TAHIeHCca M KOTAHI€HCa 110

YCTBCPTAM. 3aBUCHMOCTh MEXKIY CHMHYCOM, KOCHMHYCOM, TAHI'CHCOM MW KOTAHICHCOM OJHOTO H

TOrQ K€ yrjia.
Tema 3.2: OCHOBHBIE TPUT'OHOMETPHUYECKHE TOXKJICCTBA.
COI[ep)KaHI/ICZ TpuronoMeTpuyecKue TOXICCTBA. HD606DaSOBaHI/IH POCTESHIITNX

TPUTOHOMETPHYECKUX BhIpakeHUN. CUHYC, KOCUHYC, TAHI'CHC M KOTAHI'€HC YIJIOB O U - 0.
Tewma 3.3: TpuronoMeTpu4ecKrue d)VHKHI/II/I HMX CBOMCTBA U rDad)I/IKI/I.
Conep;xaHI/Ie: O06JacTh oIpeAcICHUs W MHOXECTBO 3HAYCHHN TPUTOHOMETPHUYCSCKHUX d)VHKHI/Iﬁ

YETHOCTh, HEUETHOCTh, IEPUOANYHOCTh TPUrOoHOMeTpruecknX (yHkiumili. CoiicTtBa ¥ rpaduku

GVHKIIMA v = cos X, V = sin X, Vv = tg X, v = ctg x. Cxkarue U pacTseHue rpadukoB

TPUTOHOMCTPHUYCCKUX d)VHKHI/If/'I. HDCO6D2130B3.HI/I€ FDad)I/IKOB TPUTOHOMCTPHYCCKHUX d)VHKIlI/If/'I

Tema 3.4: OOpaTHbIE TPUTOHOMETPUYECKHE (DVHKIIHH.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5 Tpuronomerpuyecke ypaBHEeHHs 1 HEPaBEHCTRA.

Copneprkanue: YpaBHEHHE COS X = a. YpaBHEHHME Sin X = a. YpaBHEHHe tg X = a, ctg X = a.
Penenue TPUTOHOMETPUYECKHX YpaBHEHUN OCHOBHBIX TUIIOB: npocrennme

TPUTOHOMCTPHUYCCKHUEC YPABHCHUS, CBOAAIMMECA K KBaJAPATHBIM., PCIIACMBIC Pa3JIOKCHHCM Ha

MHOXUTCIIN, OHHODOHHBIC.HDOCTeﬁMHC TPUTOHOMETPHYCCKHEC HCEPABCHCTBA.

Tema 3.6: Pemenne 3amau. OcHOBBI TpUTOHOMETPUH. TpuroHoMerpuueckne HVHKIINH.

Coneprxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. Pemenue

TPUTOHOMETPUYCSCKMX YPABHEHUH M HEPABEHCTB B TOM YHCJIE C HKCIOJIL30BAHMEM CBONCTB
byHKIIHH.

Tema 4.1: [Toustue npousBoanoi. Popmyinel 1 npasuia uddepeHIHPOBAHHUSL.

Copnepxanmne: [lpupamenue aprymenta. [lpupamenue dyHKIMW. 3amauu, OPUBOJAAIINE K

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynel muddepennmposanus. [Ipasuina muddepeHmMpoBanusl.
Tema 4.2: [ToHATHE 0 HEOPEPBLIBHOCTHA (DYHKIIMU. METOI HHTEPBAJIOB

Conepxanne: l[loHarue HenmpepbiBHOW ¢yHKIMU. CBoWcTBa HenmpepblBHOW (yHKIMU. CBs3b

MEXKAY HENPEPBIBHOCTHIO H )II/Ide)eDeHIII/IDVeMOCTI)IO CbVHKI_[I/II/I B TOYKEC€. A.]'II‘ODI/ITM PCIICHUA

HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 4.3: ['eoMmeTpryeckuii U HU3UYESCKUN CMBICI IPOU3BOIHOM.
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Conepxanne: ['eoMeTpHYeCKUN CMBICT MPOWU3BOMHOW (YHKIIMKU — YriaoBod kodddumment

KacareJapbHou K rpaduky GVHKIMUA B TOYKE. YpaBHEHHUE KacarelbHOU K rpaduxky GYHKIUH.

AJTOpUTM CcOCTaBJIECHUS YpaBHEHUS KacaTeIbHON K rpaduky dyHKmu y=1{(X).

Tema 4.4: MoHoToHHOCTE QVHKIIMU. TOYKM 3KCTpEMYMA.

Conepxanne: Bo3pactanue u yObiBaHWE (DYHKIIMM, COOTBETCTBUE BO3pACTaHUS M YOBbIBAHUS
(OYHKIMY 3HAKY MPOM3BOAHOM. 3aiauu Ha MaKCUMYM H MHHHMYM. AJITOpDUTM HCCIEA0BAHUS
(OYHKIIMY B HOCTPOEHHUS €€ rpapuKa ¢ IOMOIIBIO IPOU3BOIHOM.

Tema 4.5: Uccnenosanue GYHKINKN U IOCTPOESHUE IPaHKOB.

Conepxanmne: UccnenoBanne GyHKIIMM HA MOHOTOHHOCTD M IIOCTPOCHHE IPa)UKOB.
Tema 4.6: Haubosbliiee 1 HaMMeHbllIee 3HAYCHUS ) YHKIIUU.

Conepxxanne: HaxoxaeHne HauOOJIbIIET0 W HAWMEHBIIETO0 3HAYCHUM (DYHKIIMM, MOCTPOCHHUE

FDad)I/IKOB C UCIIOJIB30BAHHECM allrapara MaTéMaTu4CeCKOro aHajiunsa.

Tema 4.7: HaxoxaeHn€e ONTHMAILHOIO PE3YIbTAaTa ¢ IMOMOIIBIO MPOMU3BOAHON B MPAKTUYECKHX
3a/1a4ax.

Conepxanue: HanMeHbliiee 1 HanOoJbliiee 3HaYeHUE (HYHKITHH.

Tema 4.8: [1lepsooOpasnas dhyukimu. [IpaBuia Hax0KIEHHUS IEPBOOOPA3HBIX

Conepxkanne: O3HAKOMJICHUE ¢ TOHATHEM HMHTErpaia U MepBooOpasHoi s dyHKmuu y=f(X).

Perenye 3a1a4 Ha CBsI3b EPBOOOPA3HON M €€ IIPOM3BOAHON, BEIUMCICHUE EPBOOOPA3HON I

nanHor dyakumu. Tabauna dopMmya Uil HAXO0XKIEHUd NepBooOpaszHbix. M3yueHue npasuia

BBIYHMCIICHUS IEPBOOOPA3HON.

Tema 4.9: [Tnomans kpuBoanHeHOU Tpanenun. Popmyiaa Herorona — JleliOuuma.

Copaepxxanue: 3ajlauyd, OPUBOJASIINE K NOHATUIO OOPEIECIEHHOTO MHTErpajla — O BBIYMCICHUU
IIOIIAAU KPUBOIMHEMHON Tpanenuu. IToHsTHe onpeaenéHHoro nuaterpana. ['eoMeTpuyeckuii u
(hU3HYECKU CMBICT onpeaeeHHoro uurerpaaa. @opmyna Herorona — JleiOHuIa.

Perenue 3a1a4 Ha MpUMEHEHNE UHTETpalla JJIsl BEIYUCICHHS (PU3NYECKUX BEIHUMH U IUIOMIAeH

Tema 4.10: Pemrenne 3amau. [IpousBomuasg v neppooOpaszHas QVHKIINNA.

Conepxxkanne: DopMmynsl  u mpaBuna auddepenimpoanus. HccaempoBanue QGyHKIUMNA ¢

HOMOIIBI0 Ipom3BoaHol. Hambosplliee W HamMeHblllee 3HAYeHUs ¢GYHKOWK. BelunciieHue

nepBooOpas3Hoi. [IpuMmeHeHne mepBooOPa3HOI.

Tema 5.1: [Ipu3ma, napajieacouIes, KV6, nvupamMuaa 1 uX CCUCHUA.
CO,Z[ep)KaHI/ICZ [Ipu3zma (HaKJ'IOHHaH, apamas, HDaBI/IJ'IBHa}I) U _e€ saeMeHTHl. [lapamnenenumnes.
CBo¥icTBa IPSIMOYIOJbHOTO HapauicACHuIe/a. KV6 ITupamuga u e€ sneMeHThl. IlpaBuiabHAsS

nupamuaa
Tema 5.2: [IpaBuiibHBIE MHOTOTDAHHUKH B KU3HU.

Conepkanme: [lmomans  MOBEPXHOCTH  MHOTOTPaHHHMKOB.  [Ipocteifimme KOMOWHAIUU

MHOT'OI'PaHHUKOB. BrrunciaeHne 2JIEMEHTOB IOPOCTPAHCTBEHHBIX d)I/IFVD (pé6pa, JAuaroHajiu,

VI"J'IBI). HDaBI/IHBHI)Ie MHOTI'OI'PaHHUKH.

Tema 5.3: Hunuuap, KOHYC, MIap ¥ UX CEYSHUS.

CO,Z[Cp)KaHI/ICZ Ilunuuap, KOHYC, cd)epa u_1map. OCHOBHBIC CBOMCTBA IPSIMOIO KPYTLOBOTO
OUJIMHAPA, MOpAMOI'0 KpPYIroBOT'O KOHYCA. I/I306DaH(CHI/IC TCHI BpalllCHUA Ha IIJTOCKOCTH.
[IpencraBneHue 00 yceu€HHOM KoHyce. CeueHHs KOHyca (HaDaHJ'IeJ'IBHOC OCHOBAHUIO H
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OPOXOJIIEEe Yepe3 BEPIIMHY), CeUeHUs INUIMHApa (ODapajuleIbHO W HEPIEHINKYISIPHO OCH),

ceuyeHugx 1mapa. Pa3sépTka NuiInHapa ¥ KOHYcCa.

Tema 5.4: O0bEMBI Y IJIOLIAJIN [IOBEPXHOCTEN TEIL.

Copnepxanne: OO0beM OPSIMOYTOJBHOTO mapauienenunena. Oobem kyba. OObeMbl mpsMoi

OpH3Mbl M uanaApa. O0beMbl nHpaMuabl U KoHyca. O0beM iapa.

Tema 5.5: [IpuMepbl CHMMETPHUI B IIpodeccuu.

Coneprxanue: [IoHITHE O CHMMETPUH B MPOCTPAHCTBE (IIEHTpaIbHAas, OCeBas, 3epKaabHas).
O06001IeHe TPEACTABACHUNA O NIpaBWILHBIX MHOIOTDAHHHKAX (TeTpasap, KyO, OKTasiap,

noaeKasap, ukocadap). [lpumepsl cuMMmeTpuii B mpodeccuiu.

Tema 5.6: Pemrenne 3amau. MHOTOTpaHHMKH U TEJIA BPAIICHUS.

Conepxanne: O0beMbl U IIIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHUS.

Tema 6.1: CrenenHas dbyHKUM, ee cBoiicTBa. [IpeoOpa3oBaHue BBIPAKEHUNU C KOPHIMHU h-OU

CTCIICHH.

Conepxanue: [loHATHE KOPHS N-OW CTENEHU W3 ACHCTBUTEIBHOTO ynciaa. DYHKIUU Y = W uXx

CBOMCTBA M I‘Dad)I/IKI/I. CBoiicTBa KOpHS N-OM CTCHCHH. HD€O6D330BEIHI/I6 HppalnOHAJIIbHBIX

BBIPKEHHUM.
Tema 6.2: CBoiicTBa CTEHIEHU C PALIMOHAILHBIM U IEUCTBUTEILHBIM ITOKA3aTEIIMMU.

Conepxanue: lloHATHE CTENEHW C PANMOHAIBHBIM ToKa3aresneM. CTeneHHbIe (YHKIMH, HX

CBOMCTBA U rpaduKu.

Tema 6.3: Permenne nppantmOHAIBLHBIX VPDABHEHHUH .

Coneprkanrie: PaBHOCHIBHOCTh HPPAIIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHHUS.

Tema 6.4: IlokazarenpHas GVHKIMA, €€ cBOMcTBA. [loka3areapHbIE YPABHEHUS U HEPABEHCTBA.

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOM3BOJLHBIM _JICHCTBUTENLHBIM _MoKa3ateneM. OmnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I M _ec CBOWMCTBA. 3HAKOMCTBO C NPUMCHCHHEM N0KA3aTSIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCJIbHBIX HCPABCHCTB.

Tema 6.5: Jlorapudm guciaa. CBoiicTBa Jorapudmos.

Conepsxanne: Jlorapudwm uncna. CpoiictBa jJorapudmon. Onepaius jorapudMupoBanHus.

Tema 6.6: Jlorapudmuueckass GyHKIMSA, €€ cBoicTBa. Jlorapudmuueckue ypaBHEHUS,
HEPABEHCTBA.

Copnepxanne: Jlorapubmudeckas ¢GyHKIMS W ee cBoicTBa. [loHATHe JorapudmMuyueckoro
ypaBHeHHa. Onepanus MOTEHIUPOBaHHUS. TpH OCHOBHBIX METOAA PEUICHHUS JOrapu(PMUUECKHX
ypaBHEHHUH: (DYHKIIMOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHMs, METOH BBEIECHUS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7: JlorapudMbl B IPUPOJIE U TEXHUKE.

Conepxxanne: [lpumenenue gorapudma. Jlorapudmudeckas cnupans B mpupone.  Ee

MaTeMaTHYECKHE CBOMCTBA.

Tema 6.8: Pemienue 3anau. CrerneHnas, HokKasarejibHas Y JlorapudmMuueckas QVHKIUN.
Copnepxanne: CTeneHHas, oKa3zaTenbHas U gorapudmudeckas GyHKIuU. PeniieHue ypaBHeHHIA.
Tema 7.1: CoObITHE, BEpOsATHOCTH cOOBITHA. ClI0KEHNE U YMHOKEHHE BEPOSITHOCTEN.
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CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TGODGMLI O BEPOATHOCTH CYMMBbI coOBITHH. Y clIOBHAS

BCPOATHOCTD. 3aBHCUMBIC U HE3aBUCUMBIEC COOBITHS. TGODGMBI O BCPOATHOCTHU IPOHU3BCACHHA

COOBITHH.
Tema 7.2: BeposaTHOCTH B IIpodeCCUOHAIBLHBIX 3a/1a4ax.

OTHOCHUTENbHAA YacTOTa CO6BITI/I$I, CBOMCTBO €€ yCcTOMYMBOCTH. CTaTHCTHYSCKOE OIpPEACICHUE

BeposiTHOCTH. OI1leHKa BEPOSITHOCTH COOBITHSL.
Tema 7.3: IuckpeTHas caydaHas BEINYNHA, 3aKOH €€ pacIpeieICHUsI.
Bunpl  civyaigpix  BenuuuHd. OnpeneneHue  OWCKPETHON CIYYaWHOMW BEIWYMHEL  3aKOH

pacupeleseHus JUCKPETHON Cay4arHON BeINYMHLL. Ee UnCI0BLIE XapaKTEPUCTUKH.

Tema 7.4: 3agaun MaTeMaTHYECKON CTATUCTUKH.

[lepBuuHasg o00pabOTKA CTATUCTUYECKUX JAHHBIX. YMCIOBBIE XapaKTEpUCTUKH (cpenHee

apudMeTHUECKOE, MeEIMaHa, pasMax, jaucoepcus). Pabora ¢ Tabmumamu, rpad@uKaMu
nMarpaMMamu.

Tema 7.5: D1eMEHTEI TEOPUH BEPOATHOCTEN M MATEMATHYECKON CTATUCTHKH.

Buapl coOBITHH, BEPOITHOCTH COOBLITHN.CJI0OKEHHE M YMHOXXEHHE BeposTHOCTEH./IMcKkpeTHas

cllydaiiHas BeJIMYMHA, 3aKOH €€ pacHpeielicHHs.3aJaud MAaTEMaTHYECKONW CTATUCTUKH.

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTposibHas OlleHKA Pe3yJIbTaTOB OCBOCHUS OOIIe00pa30BaTeIbHON TUCIUTLIMHBI
pacKpbIBalOTCA Yepe3 AUCIUILTHHAPHBIE Pe3yabTaThl, HApaBJICHHbIE Ha (OPMUPOBAHHE OOIIMX
KOMIIETEHIIMH M0 pa3/ieiaM U TeMaM COAepKaHUs ya1eOHOro MaTepHaa.

Ko xomMnerenuun Paznen/Tema Tun oleHOYHBIX MEepPONIPUSATHS

OK-01 Bce pazmensr YCTHBIN ompoc

WNuauBuyanbHas caMOCTOSATEIbHAS
pabora

KonTtpomnbsHas pabota

BrInonHeHue sK3aMeHaIMOHHBIX
3aJlaHUN

4.2. KoHTpPOJIbHO-U3MePUTeIbHbIe MATEePHAJIbI BKJIIOYAKOT:
4.2.1.00H1 OLEHOYHBIX CPEACTB AJIs1 BXOJHOI0 KOHTPOJIs

Bxo/HOW KOHTpPOJIb COCTOMT U3 33J1aHuil, B3ATHIX U3 OTKpbIToro 6anka OI'D u BIIP mo
MareMatrke. Ha BhImoTHEHWE 3aaHUil BXOJAHOTO KOHTPOJIsA maercs 1 akamemuyeckwii gac (45
MHUHYT).

BxoaHO# KOHTPOJIb COCTOUT MX 2-X YacTei: 00s3aTEIIbHOM U JOTIOTHUTEITHHOM.

OOs3aTenbHasl YacTh COACPXKUT 3a/laHus MHHHMAIBHOTO 00s3aTENHOTO  YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BeIMOTHEHUH 3aAaHUN TPEOYETCs MPEICTAaBUTh X0/ PEIICHUS M yKa3aTh MOJY4YEeHHBIH
oTBeT. [IpaBUIBbHO BBITTOJIHEHHOE 3a7aHUE U3 00S3aTEIHHON YacTH OIICHUBAETCS B OJWH OaJlT;
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK
PIYTUC

TYPU3SMA U1 CEPBUCA»

PIrYTHUC

Aucm 30

IMPaBUJIbHOC BBIIIOJTHCHUEC SaI[aHI/Iﬁ HOHOHHHTGHBHOﬁ 4aCTH OLCHHUBACTCA 3 Oayutamumm 1-2

OaylamMM 3a YaCTUYHOE pELICHHUE.
batbl, moxydeHHbIe 3a BCe BBIITOTHEHHBIC 3aJaHUs, CyMMHUPYIOTCSL.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annoes,
Heo0X00umoe 015 NOJIy4eHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauyuno) 13-15

Oobpazoeamenvusle pe3yromamel, noodaexcauiue npogepke (31emMenmot):
J1P6 1, JIP6 5, IPG 6, Z1P6 9, /IP6 12, /1P6 14.
OK 01, OK 02, OK 05, OK 06.
K 1.1.TIK 1.2
3adanusn 6x00H020 KOHMPONA

Oo0s3aTeIbHAA YACTh
Ilpu pewenuu 3adanuni 1-4 3anuwiume npaguibHLIL OmMEem U3
nPeONOHCeHHBIX:

1. (1 6amr) Packpoiite popmyiy COKpaIIeHHOTO YMHOXKEHHS a’-b?%:
A) a>-2ab+b?B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)
2. (1 6ann) [Inomaap TpeyroapHUKA BEIYUCISAETCS 110 GOpMyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 ”

3. (1 6amm) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKY YUCIIaMu 17 4 8

A)0,4;5)0,5;B)0,6;T)0,7

uemolpex

4. (1 6ann) Jansl rpaduxu pynkumii. Kakas popmysna coorBercTByeT rpaguky 3):

1) N 2) | 3)

17) | ol 1 of 1
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ quE%<HEHME BBICIHIET'O OBPA3QBAHV[5I PIyTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»

PryTUC Aucm 31
L 9
y==X— 2 - y=—=

S R e e N e

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJYYEeHHbLIL OMEem.
1 11

5. (2 6amra) Beraucnure: 2 5

6. (2 6awia) Pemmre ypasHenue X°-7x+10=0. Ecin ypaBHEHHE HMeeT 0oJiee OIHOTO
KOpHSI, B OTBET 3alMILINTE MEHBIINN U3 KOPHEH.

7. (2 6amna) st pemoHTa TpeOyercs 57 pynoHoB 060eB. Kakoe HanMeHbIee KOJTHYECTBO
nayek OOOMHOrOo Kies HYKHO A TaKOro PEeMOHTa, ecinu | mayka Kies paccuyuTaHa Ha 5
pysioHOB?

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

JonoJHUTEeIbHANA YACTh

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

9. (3 6aya) Ppr6010B pOTUTBIT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX 10
TEUCHHIO PEKH, 3aTeM OpOCHII IKOPB, 2 Yaca JIOBUIJI PHIOY M BEPHYJICS 00paTHO Yepe3 5 4acoB OT
Hauayia nmyremecTBrs. Ha kakoe paccTossHUEe OT MPHUCTAaHW OH OTILIBUL, €CITU CKOPOCTh TE€YCHUS
peKH paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTh JIOJKH 6 KM/4?

4.2.2 ®oHJ OLIEHOYHBIX CPEACTB AJIfl TEKYIIero KOHTPOJIst

Tekymuii KOHTPOJIb MPOBOIATCS BO BpEMS AYIUTOPHBIX 3aHATHA MO MaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM MIaHOM M paboueid mporpammbl O]l «MaremaTuka» O BCEM
pazgenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oOyuaromuecs moay4aroT ABe OTMETKH.

Teopernueckas 4acTb IPOXOIUT B (POPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSATUBAIOT
OATh KapTOYeK C BONPOCAMH, HAlOT TOJHBIM OTBET (CO CIMCKOM BOMNPOCOB OOyyaroIuecs
3HAKOMSITCS B HayaJle U3y4eHus pas3zena).

IlIkana nepeeoda 6an106 6 OMMemMKU NO RAMUOALILHOU CUCHEME

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

«4» (xopowio) 4

«5» (omauuno) 5

3amaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0OThI) YaCTUYHO B3ATHI U3 OTKPHITOTO
0auka EI'D u BIIP mo marematuke.
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 32

Ha

BBITIOJIHEHHE KOHTPOJIBHOM pabOTHI MO MaTeMaTuke Aaercs 1 akamemuueckuit vac (45

KoHTposibHast paboTa cOCTOMT MX 2-X yacTel. B repBoit yacTu npejyiaraeTcs BHIMOTHUTH 4

3aJaHus

— BbIOpaTh MNPaBWIBHBIA OTBET M3 YETHIPEX IMPEJIOKEHHBIX. Bo BTOpOil wactu

MIpeJIaracTcs BBIMOJHUTD 6 3a1laHui — OPOPMHUTB X0 PEIICHHS M 3aITUCaTh MOJYYCHHBIA OTBET.
3a mpaBWIBHOE BBIIIOJHEHUE JIOOOTO 3aJaHMs MEPBOM YaCTH OOYYArOIIMICS MOJTydaeT
oauH Oamna. [IpaBriIbHOE BBITTOJTHEHUE 3aJJaHUK BTOPOM YacTH OIlEHWUBaeTcs 2 OayuiamMu wid 1
0aJJI0M 32 YaCTUYHOE PEILCHUE.
basiel, morydeHHBIC 3a BCE BHITIOJIHCHHBIC 3aJIaHUSI, CYMMHUPYHOTCSI.

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOI cUCmeMe

Ommemxka Yucno 6annoe,

Heo0x00umoe 0 NOJIYUeHUus OmMemKu

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

4.2.2.1 Konmponavnasa paboma no meme: «llpamvie u niockocmu, Koopounamaul u 6eKmopbwl

6 npocmpancmee)

Oopaszosamensvhbie pezyibmanmsl, nooaexcauiue npogepke (I1emMenmol):

JIPG 1, JIP6 9, JIP6 11, JIPG 12, JIPG 13, JIP6 14.

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

IK 1.2.
Teopernyeckue BONpPOChI:
1. Cdopmynupyiite Teopemy Iudaropa.
2. Tlepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncaure criocoObl 3aJaHUS IIIOCKOCTH.
4. Tlpopmomxute Teopemy: «Ecnmm ogHa W3 OBYX — MApaICNBHBIX  MPSMBIX

o

6
7.
8.
9

10.

NEpNCHAUKYJIApHA IMJIOCKOCTH, TO...».

IIponomkure Teopemy: «Eciau nBe mapaienbHble MIIOCKOCTH MEPECEKAIOTCS TPEThEN,
TO...».

ChopmynupyiiTe onpeneneHue AByrpaHHOTO yIia.

Packpoiite noHsATHE «YT0Jl MEXAY MPSIMBIMU.

[lepeuncnute B3auMHOE PACTIONOKEHHE JIBYX MPSIMBIX B TPOCTPAHCTBE
Kaxkue nmpsiMble Ha3bIBaIOTCS MapasuieIbHBIMU B IPOCTPAHCTBE?

Kakwue npsiMmble Ha3bIBaIOTCS CKPEIIUBAIOIIMMUCS B IPOCTPAHCTBE?
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 33

. Kakue npsimple Ha3bIBaIOTCS NEPICHIUKYIIPHBIMU B IPOCTPAHCTBE?

. Ilepeuncinre B3aMMHOE PACIIOJI0KEHHUE NPSAMOMN U IIIOCKOCTH B IIPOCTPAHCTBE.
. Packpolite NoHATHE «YTrOa MEKIY MPSIMOU U IUIOCKOCTBIO.

. PackpolitTe noHATHE «I1apajuIeIbHOCTD IIPSAMOM U INIOCKOCTH».

. Packpolite noHsATHE TI€PIEHAUKYIISIPHOCTD NMPSMOM U MIJIOCKOCTH.

. Ilepedncinure B3aMMHOE paCIIONIOKEHUE JBYX INIOCKOCTEN B IIPOCTPAHCTBE.
. Packpolite NoHATHE «yTO1 MEXKAY INIOCKOCTSIMU.

. PackpoliTe MoHATHE «I1apauIeIbBHOCTD IIIIOCKOCTEN.

. Packpoiite noHsTHE I1€pIEHAUKYIAPHOCTD INIOCKOCTEN».

. Kak HaiiTu paccTosiHiE OT TOUKH /10 IPSAMOIL?

. Kak Halitu paccrosiHie Mexay npsMbIMu?

. Kak Haiitu paccrosiHre MeXay IIOCKOCTSIMU?

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

. IIponomkure onpenenenue: «HakimoHHas — 310...».

. IIponomxure onpenenenne: «lIpoekus HAKIIOHHON — 3TO. .. ».

. Ilepeuncinre cBONMCTBA NAapaJlJICIbHOIO IIPOEKTUPOBAHUS.

. I3 4ero cocTouT npsIMOYyToJibHAas CUCTEMa KOOPJIMHAT B POCTPAHCTBE?
. Ecnin Touka NeKuT B INIOCKOCTH Xy, Kakas KOOpJAUHaTa y Hee HyJieBas?

. IIpuBenuTe npumMep KOOpAUHAT TOYKHA A, KOTOPAst JIEKUT Ha OCH Z.

. PackpoiiTe MOHATHE «BEKTOPH.

. Kakue BekTOpbI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

. Kakue BCKTOPBI HA3BIBAIOTCA HepHeHI[I/IKy.]'IHpHLIMI/I?

KonTpoabLHas padora

IlepBast yacTh

Ilpu pewenuu 3ad0anun 1-4 3anumiume npaguUIbLHBLIL oOmMEem U3 UYembvlpex
nPeONoHCeHHbIX.

1.

(1 6amm) Pacimdpyiite kpaTKyto 3anuck: a€ f5.

A) ToYKa @ MPUHAUICKHUT TUIOCKOCTH [3; b) TOUKa @ mpuHAANIESKUT NpsiMoii f5; B) mpsimas a

MMPUHAJICIKUT IIJIOCKOCTU ﬁ; F) psiMas a IePeCeKacT IMIOCKOCTh ﬁ

2. (1 6ann) Ipsameie AB u C/] ckpenmBatotcs. Kakoe pacnonoskenue umeror npsimsie AC

u B/1?

A) napauiensHele; b) nepnennukynspusle; B) ckpenuBarores; ') nepecekarores.
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
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PryTUC Aucm 34

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

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

4. (1 6amn) Jaumer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoii kakoro oTpe3ka
sBisiercs Touka M(0,3,4)?

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

Bropas yacth

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

5. (2 6amna) Yepe3 koHubl otpe3ka AB u ero cepeauHy M mpoBefeHBI MapajuiesibHbIC
IpsIMbIE, TIEpPECEKaroIe HEKOTOPYIO IIOCKOCTh B Toukax A1, B1 u Mj. Haiinure anuny otpeska
MM, eciu oTpe3ok AB He nepecekaeT miIockocTh U eciin AA1=6,8cm, BB1=7,4cwm.

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

7. (2 6amma) (2 OGamma) [lamer Bextopsl a(-6,0,8) , B(-3,2,-6). Haiigure ckamspHoe
MIPOU3BEICHNE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCIA1B1C111. [loctpouts Touky KEAB, Touxky MEJI;C,
otpe3ok PEEA;1B1C;.

9. (2 6amna) [py KaKuX 3HAYEHUSX 1 BEKTOPBI  a(4,n,2), B(1,2,n) NepueH UKy IApHbI?

10. (2 ©6amma) Odopmute auct Oymaru A4 BEpTUKAIBHBIMH, TOPU3OHTAIBHBIMU,
HAKJIOHHBIMH JIMHUSIMU, HUCTIOJIb3Yys Pa3HbIe IBETOBBIE OTTEHKH.

4.2.2.2 Konmponvnasa paboma no meme: OCHOGbL mMPU2OHOMEMPU.
Tpuzonomempuueckue pynkyuu

OoépaszoeamenvHhole pe3yibmamel, noodaexcauiue npogepke (I1emennot):
JAP6 1, 1P6 3, 1P6 5, Z1P6 14.

OK 01, OK 02, OK 03.

Teopernyeckue BONPOCHI:

1. Yemy paBeH yroi B OJMH paanuaH?

2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIHS y=sinxX HMpUHUMAET
HOJIOKUTEbHbIE 3HAYSHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QYHKIHS y= COSX TPUHUMAET
OTpHIIATENIbHBIE 3HAYECHUS?

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

5 [Tponomxute onpenenenue: «KocuHyc 0CTpOro yria — 3To...».

6 [Iponomkure onpenenenne: «TaHTreHC OCTPOro yria — 3To...».

7. ChopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8 Yemy paBHO mpou3BeeHUe tgX*ctgx?

9 Yemy pasen Sin(2x)? ChopmynupyiTe MpaBUIIO BEIYUCICHUS.

10.  Yemy paBen C0S(2x)? ChopMynupyiiTe IpaBUIO BEIYHCICHHUS.
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11.  Tlepeuucnute TPUrOHOMETPUUECKHE (DYHKIINU, YKAKUTE UX MTEPHO/IBL.

12. Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

13.  emy paBeH nepuoj GyHKIUHA Y=c0s(x/4)?

14.  Omnpenenute obnacts 3HaYCHUS PYHKIMHA y=3c08(5X)?

15.  Ilepeuncnute crocoObl peleHus: TPUTOHOMETPUUYECKUX YPaBHEHUH.

16. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM

IIEPBOro mnopsaakKa.

17.

Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM

BTOPOTO IMOPAAKA.

KonTpoabLHas padora

IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHbll OMEeEm U3 Yemuipex NPeoloHceHHbIX.

1. (1 6amn) B AABC COSCZ%. Kakas u3 ctopon siBnsiercs runorenyzoi AABC?

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

2. (1 6ayn) Yriom kakoil ueTBepTH sABisgercs yroia a=410°?

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

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

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

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

Bropast yacthp

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMEEN.
. T Y
5. (2 6anna) Beraucnure: sin_ + COS-.

. V2 . V2
6. (2 6anna) HaiinuTe 3HaueHne BbIpaKeHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Haiinure 3HaueHue BBIpasKEHUS Ttg 13°. g 77°.

1 o o
8. (2 6anna) Pemure ypaBHEHHE COS X = 3anummTe HAMMEHBIITNHN MOJ0KUTETbHBIN

KOPEHb YPaBHEHUS.

9. Pemmre ypasHenwue Sin’ X - 4 sin x + 3 =0.

10. IMocTpoiiTe rpaguK TPUTOHOMETPUYIECKOH QyHKIUH Y=2 SINX
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4.2.2.3 Konmpoavnasa paooma no meme: «llpouseoonas u nepgooopaznan hynkyuu

Oopa3zosamenvhvie pe3yibmamot, nooiexcauiue npoeepke (j1emenmel):

JIP6 1, JIPG 4, JIPG 6, JIPG 14.

OK 01, OK 03, OK 06.

IIK 1.4.
Teopernueckue BONpochl:

1. [Iponoikure onpenenenue: «IIpousBoanas — 31o...».

2. PackpoiiTe reomeTpuuecKuii CMbICI IPOU3BOTHOM.

3. PackpoiiTe pu3mueckuii CMBICIT TPOU3BOIHOM.

4. [Tepeuncnure npaBuiia BEIYUCICHHS TPOU3BOIHBIX.

o. Uewmy paBHA MPOU3BO/IHAS CTEIIEHHON (QYHKIIHH?

6. YeMmy paBHa IPOU3BOIHAS POU3BEICHU?

7. Uemy paBHA IPOU3BOJIHAS YACTHOTO?

8. Yemy paBHa IPOU3BOIHAS CIOXKHON GYHKIUU?

9. Cdopmynupyiite npu3Hak Bo3pacTaHus (yHKIIHH.

10.  Cdopmynupyiite npu3HaK yObIBaHUS (QYHKLUH.

11.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (QyHKLIHH.

12. Cdopmynupyiite npu3HaK TOUYKH MUHUMYMa (QYHKIUH.

13. CocraBpTe alNrOPUTM pEIICHUS 3a/7ad Ha HAXOXKJACHHS HaWOONBIIET0 W
HaMMEHBIIET0 3HaYeHUsl PYHKIMU Ha OTpe3Ke?

14. CocTaBpTe aJIrOPUTM HCCIEIOBAaHUS U TOCTPOCHHS rpaduka (QYHKIUH C
IIOMOLIBIO ITPOU3BOIHOM.

15.  TIpomomxwure onpenenenue: «Dynkiws F(X) Ha3biBaeTcs ...».

16. Packpoiite reoMeTpUYECKHi CMBICIT ONIPEEIEHHOIO HHTETpaa.

17.  Ilponomxwure onpenenenue: «KpuBonuHeiHas Tpanemus — 3To. .. ».

18.  Cdopmymupyiite popmyiry HeroTona-JIeiOHuMIIA.
19. B uem 3akimrouaeTcs 0OImIUiA BUJ BCEX MEPBOOOPA3HBIX?

20.  Ilepeuncnure mpaBuiIa BEIYUCICHHS HHTETPAJIOB.

KourpoJuanHuasg padora

IlepBas yacThb

Ilpu pewrenuu 3a0anuii 1-4 3anumiume npaguibHbLIL OMEEM U3 YEMbBIPEX NPEOTIONHCEHHDBIX.

36



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ V‘-IPE)}(}]EHVIE BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PFYTUC Aucm 37

1. (1 6amr) Yemy paBHa mpou3BoHas HYHKIIUH y=2x3?

A) y'=5x; B) y'’=6x; B) y'’=6;T) y'=6x°

2. (1 6amn) [To xakoi u3 GopMysT BEIYUCIISAETCS MPOU3BOIHAS YACTHOTO?

A) (utv)=u"+v'; B) (uv) =u'viuv'; B)(D) = ———; T)(f(g(x) =f (g(x))*g (x).
3. (1 6amr) Pemure ypaBaenue f'(x)=0, ecinu f(x)=3x2 — 6x +4. Beibepure OTBET.
A)1;Bb)-1;B)4;T) -4.

4. (1 6amn) OGmuii BUI Beex MepBo0oOpasHbIX M f(X)=Sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.
5. (2 Oamma) MarepuanpHasi TOYKa JBIKETCS MPSMOJIMHEHHO TIO  3aKOHY

x(f) = LR SPT
4 (rme X — paccTossHHe OT TOYKH OTCYeTa B MeTpax,{— Bpems B
CeKYyHJIaX, M3MEPEHHOE C Haualla JBIOKEHHsS). B kKakoid MOMEHT BpeMeHH (B CEKyHIax) e

CKOpOCTh OblIa paBHa 5 M/c?
6. (2 6bayuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=1F(X) u kacarenpHas K HEMY B

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

7. (2 6anna) Pemmte HEpaBeHCTBO: x2-16 <0
8. (2 Oamma) Ha pucynke wuzobpaxen rpadux ¢yukuuun Y=f(X), ompenenénnoit Ha
untepsaiie (—3; 11). Haiinure Hanmensinee 3HaueHue ¢pynkuuu f(X)na orpeske [2;9,5].
u

A ¥ = flx)

N\
5 ] I\
HE EHEE
) / ‘-,lII]
NN \l[

9.(2 6ayuta) Ha pucynke u300paxén rpaduk HEKOTOPOH QyHKImu Y — f(x) (zBa my4a ¢

oOmield HavyaabHOM TOUKOM). IloJB3ysick pHCYHKOM, BBI‘{I/ICJII/ITCF (8) —F (6)7 r,ueF (x)—

oj1Ha U3 MepBoo6pasbIx dymkimu J (x).
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YA
|
I
|
|
1
I
1
I
1
I
! I
L .
o) 1 7 8 x

10. (2 OGamra) dupme «/luzaitH+» BBIEIAIOT Y4YacTOK 3eMid Iwiomaaso 100 M2,

[Ipennarator 4eTwipe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kako# yuacTox
o106puT aupektop pupmel «JluzaitH+»», yYUTHIBasi, 4YTO HEOOXOAUMO OYIET MOCTaBUThH 3a00p
0 NepuMeTpy?

4.2.2.4 Konmponvnaa paboma no meme: «MH0O202paHHUKU U Mea 6PAU{EeHU)

OoépaszoeamenvHole pe3yibmamal, noodaexcaujue npoeepke (Inemenmst):

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

OK 01, OK 03, OK 05, OK 06, OK 7.

IIK 1.1, IIK 1.2.
Teopernyeckne BONPOCHI:

1. [Tponomxure onpenenenne: «MHOTOIrpaHHUK — 3TO. .. ».

2. IIponomxure onpenenenune: «IIpuzma — 310...».

3. [Tponomxure onpenenenue: «IIpaMoyronapHslii NapauIeaenUNex — 3TO. .. ».

4, [Iponomxkure onpenenenue: «Kyd — 3T0...».

S. [Tponomxure onpenenenue: «lIupammuna — 3t1o...».

6. CdopmynupyiiTe CBONCTBO O MPOTUBOJEKAIUX IPAHAX Mapajieenunea.

7. ChopmynupyiiTe CBOHCTBO 0 JUAroHaISIX MapajuleenuIeaa.

8. CdopmynupyiiTe CBONCTBO O IMAarOHAIN U JMHEHHBIX pa3Mepax IpsIMOYTOJIbHOTO
napajuleJenunena.

9. Kaxkas nmpu3ma Ha3pIBaeTCs MpsAMoin?

10.  Kakas npusma Ha3bIBaeTCs MPABUILHOMN?

11.  PackpoiiTe NOHATHE «IIPABUIIbHAS TUPAMUJIAN.

12. Yo Takoe anodema npaBUIbLHON MUPaMUIbI?

13. B ueM oTanuue NOJHOM NOBEPXHOCTH IPU3MBI OT IIOJHOW IOBEPXHOCTH
UpaMubl?
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14.  CdopmynupyiTe TeopeMy O BBIYHCICHHH OOKOBOW ITOBEPXHOCTH MPSAMOI
MIPU3MBL.
15. CdopmynupyiiTe TeopeMmy O BBIYHUCICHHHW OOKOBOW MOBEPXHOCTH MPAaBHIIBHON
MUPAMHU/IBI.
16.  HazoBure mnpeamersl u3 Baiieil NpodecCHOHATHLHOM N1EATENbHOCTH, KOTOpPHIE
UMEIOT ()OPMBI MHOTOTPaHHUKOB.
17.  Ilponmomxwute omnpenenenue: « lummHap —310...».
18. [Iponoikure onpenenenue: «Konyc — 310...».
19.  IlpomomxkuTte omnpeneneHue: «YCeUeHHbIH KOHYC — 3TO...)».
20.  IIpomomxwute onpenenenue: «lap —3T0...».
21. Yo sBNsieTCS BBICOTON yCEYEHHOTO KOoHyca?
22. Yo sBISETCS OCEBBIM CEUCHUEM MIIMHAPA, KOHYCa, YCEUSHHOTO KOHYCa, mapa?
23. [lepeuncnure eAMHUIIBI K3MEPEHUS IO, O0BEMA.
24. Yemy paBHO OTHOIICHHE TIUIOMIA/EH TIOBEPXHOCTEH MOMOOHBIX Quryp B
poCTpaHcTBe?
25.  Yemy paBHO OTHOIIEHHE 00BEMOB MOJOOHBIX (GUTYP B IPOCTpaHCTBE?
26. HazoBure npeameTs! u3 Bauieil npopeccuoHaNnbHOM A€ATEIbHOCTH, KOTOPbIE

UMEIOT (OPMBI TeJT BpaleHUS.

KountpoasHas padora

IlepBast yacTh
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npaguiIbHBLL OmMEemM U3 UYemblpex

npeooIceHHbIX.

1. (1 6amn) B kakux equHUIIAX U3MepsieTcss 00beM MHOTOTpaHHHUKA?

A) B metpax; b) B kyOuueckux merpax; B) B kBaapaTHbix merpax; I') B ABYrpaHHBIX
rpagycax.

2. (1 6amn) [Tmomanp MOTHOM MOBEPXHOCTU MPU3MBI BEIYHCIIAETCS 11O hopmyIie:

A) S =S00k+ 2 Spep.; B) S60k =Pocy™H; B) S= B60k + SSocy; I') S60K =2P e *H.

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

A) paBHOOeIpeHHbIH TpeyroyibHuk; b) paBHOOenpenHas Tpaneuus; B) npsMoyronbHuk; I)
NPSIMOYTOJIbHAS TPATICTIHS.

4. (1 6amn) Kakas ¢urypa nmosydaeTcss Ipu BpalleHUU MPSIMOYTOJIBHOTO TPEYTroJIbHUKA
BOKPYT OJTHOTO U3 CBOUX KAaTETOB?

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

Bropas yacrtb
Ilpu evinoanenuu 3adanuit 5-10 3anuwiume x00 peuwieHus U nOJAYYEHHbLIL OMeem.
5. (2 Ganna) PeGpo ocHOBaHMS NMPaBHILHOW TPEYroJibHOW mupaMusl 3 M, anodema OM.
Haiinute momaas 60KOBOW MOBEPXHOCTH MUPAMUJIBL.
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6. (2 6ayma) JIBe cTOpoHBI MmapajuieiorpaMMa OTHOCITCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute 60JIbIIYIO CTOPOHY MapajuiesiorpaMma.

/D / |
A B
7. (2 6amna) IIpsIMOYrOJIBHHK CO CTOpOHaMHU 8§ CM M 3 CM BpaIlaeTcs BOKPYT OoJbIIen
cTopoHbl. Haiimute 00beM, Tutomnam 60KOBOH | MOJIHOM MOBEPXHOCTEH MOJIYICHHOTO Tela.

8. (2 Oamma) Halimute 00BEM MHOTrOrpaHHHMKa, H300paXEHHOTO Ha pUCYHKE (BCe

JBYTPaHHbIE YIJIbI IPSIMBIE).
3

9. (2 6amna) Knuenty Heo6XoAUMO, YTOOBI B KOMHATE 00513aTENbHO MIPUCYTCTBOBAIN 0ObEMHBIE
DIIEMEHTHI JieKopa IumHAprdeckoi (opmel. [loctpouts w3 Oymarum Mojaenb HIHMHIPA.
PasMepbl s TOCTpOCHHS BBIOpATh CaMOCTOSITENIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
paamyca K BBICOTE JIOJDKHO OBITH 1:2.

10. (2 6anna) Paccuntarh KOJIMYECTBO 2-X KUJIOIPAMMOBBIX OaHOK KpacKH HYXKHO KYIHTE I
OKpaIlIMBaHUs HUIUHIPHUYECKOTo cBoia nmoaBaia. Pacxon kpacku 100 r va 1 m°. Cuurtate n=3.
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4.2.2.5 Konmponvnan paboma no meme: «Cmenennasn, noKazameapbHaa u 102apumuydeckas
¢ynkyuu»

Oopa3zosamenvhvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
P61, J1P6 2, IP6 3, Z1P6 4, /1P6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTnyeckue BONPOCHI:

1. Cdopmynupyiite ornpeneneHue CTeneHHON ()yHKITHH.

2. [lepeuncnure cBoicTBa CTEMEHHON (PYHKIMN

3. ChopmynupyiiTe onpeaeieHne moKa3aTeIbHON (QYHKITHH.

4. [lepeuncaure cBoicTBa MOKa3aTeNbHON (YHKIIMU

S. Cdopmynupyiite onpenenenue sorapupMuIecKoi GyHKIIH.

6. [lepeuucnure cBoiicTBa MorapupmMuueckon GyHKIUU.

7. [Tponomxure onpenenenue: «Jlorapudm —370...».

8. Yemy paBeH sorapum Mpou3BeeHHs?

9. Yemy paBeH jorapugm yacTHOro?

10.  [IpuBeaute mpuMmeps! JorapuPMHUECKON CIUPAIN B MPUPOAE U B OKPYKAIOIIEM
MUpe.

11. Ha uro HeoOXoauMO OOpaTUTh BHUMAHWE MpPU PEIIEHUH HPPALUOHAIBHOTO
YpaBHEHHSI YETHOU CTETIEHU?

12. Yemy paBeH KOpEHb YETHOM CTENEeHU U3 oTpuLaTeabHoro yncna? Ipuseaure
npuMep.

13. Yemy paBeH KOpeHb HEUETHOI CTeNeHW U3 oTpularenbHoro uucia? Ilpusenute
npuMep.

14, Ha urto crour oOpaTUTh BHUMaHHWE IMPU pEIICHUM JIOTapU(PMHUUECKUX H

UPPaLMOHATIBHBIX, IPOOHO-pAllIOHATIBHBIX YPAaBHEHUI U HEPABEHCTB?

15. B uem 3akirouaercs rpaduuyeckuii crocod pemeHus ypaBHEeHHH.

KonTpoabnHas padora

IlepBast yacTh

Ilpu pewenuu 3ad0anun 1-4 3anumiume npaguUIbLHBLIL oOmMeem U3 UYembvlpex
nPeo10IHCeHHbIX.

1. (1 6amwt) Mesxny KakuMH IBYMs HATYPaTbHBIMH YHCIAMH HAXOAUTCS YiCiI0 1/197?

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

2. (1 6amn) Ha pucynke uzobpaxén rpapuk dynxmuu suna f(x)=a*. Haiimure 3Hauenne
f(2).
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Y
511
flx)=a"
o g ]
ol 1. x

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amr) Kakas u3 GyHKIUI BO3paCcTaOT Ha BCEH 00JIACTHU OIpeIeTICHUS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; T') f(x)=log: x.

2

4. (1 6amn) Ykaxure 06acTh onpeneneaus pyuxun f(x) = Ig ZXXJ::

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

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

8 10, 448
5. (2 6a1a) HaiijuTe 3HaueHue BhIpaKeHUs 47117 447
6. (2 6amra) CKOJIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amra)) PaccrosHue OT HabmromaTels, HaXOAIIErocs Ha HeOOIbIION BeIcOTE h
KHJIOMETPOB HaJa 3eMJIEH, 10 HaOIr01aeMOl UM JIMHUW TOPU30HTA BBIYHCIAETCS 1O (opmyre

[ =V2Rh y
, tne R=6400 kM — pammyc 3emmn. C Kakoi BBICOTHI TOPU3OHT BHJIEH Ha
paccTostHuu 48 kusomMeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paJdOaKTHMBHOTO HW30TOMAa €ro0 Macca YMEHBIIAETCS IO

m(t) =my-2717,
3aKOHY r7ie Mo — HavalbHAas Macca M30Tomna, {— Bpems, mpomeaee ot
Ha4YaJlbHOI'O MOMCEHTA, T— nepuoa Imojiypaciajia. B waganpHBIE MOMEHT BpEMCHH Macca
uzorona 184 mr. Ilepuon ero nmonypacnazna cocrasiuser 7 MuH. Haiinute, uepe3 CKOJIbKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.

10. (2 6amma)Haiiiute 3HaueHUe BbipaxkeHUs logg 108 + logg 2
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4.2.2.6 Konmponavnasa padoma no meme: «1emMeHmovl meopuu 6epoasmuocmeil u

MaAMeMamuyecKoi CimamucmuKu

Ob6pazoeamenvhble pe3yibmamel, nodaexcauiue nposepke (InemeHmol):
JIP6 7, IPG 8, JIP6 14.

OK 01, OK 03, OK 04, OK 05.

IIK 1.4.
Teopernueckue BONpochl:

1. [Tpomomxute onpenenenue: «CinydaiiHoe cOObITHE — 3TO...». [IpuBenuTe npumep.

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

4. [Tponomxute onpenenenue: «BeposTHOCTb CIy4aiHOTO COOBITUS — 3TO. ...

o. ChopmynupyiiTe MpaBUIIO HAXO0XKICHUS CIOKCHHS BEPOSITHOCTCH.

6. Chopmynupyiite npaBuIO YMHOXKEHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupMeTnueckoe YucaoBoro psaa?

8. Kak HaiiTu Mmennany uuciaoBoro psijaa?

9. Kak Bbrumcinsiercs pasmax 4ucioBoro psaa?

10.  Jlms yero HyxHBI Auarpammsl, rpaduxu? Ilepeuncanre BUABI TuarpaMm.

11.  TlpuBeaute mpUMEpbl MPOSBIECHUS 3aKOHA OOJIBIIMX YHCEN B NPUPOIHBIX
SIBJICHUSX.

12.  TlpuBeauTte mpuMepHl MPOSBICHUS 3aKOHA OOJBIINX YHCEN B OOIIECTBEHHBIX
SIBJICHUSX.

13.  Yro u3ywaer cratucTuka?

14.  Ilponomxwure onpenenenue: «Coyetanue — 310...».

15.  Tlponomxute onpenenenue: «Pa3Menienue — 310...».

16.  Ilponmomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

KonTpoabnHas padora

IlepBast yacTh

Ilpu pewenuu 3adanun 1-4 3anuwiume nPasUNLHBIL oOmMeem U3 Uemvipex
nPeooHCceHHBIX

1.

(1 6amr) Kakux coObITHII HE OBIBAET B TEOPUH BEPOSITHOCTE?

A) cnyuaiinble; b) Heciyuaiinble; B) nocroBepHbie; [') HEBO3MOXKHBIE.
2. (1 6aym) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OIPEIEIeHHOW COBOKYITHOCTH YCIIOBHH,
00513aTeJIbHO MTPOU3OUJIET - ITO:
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A) cnyuaiinoe; b) Heciywaitnoe; B) nocroBepHoe; ') HEBO3MOXKHOE.

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

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

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymopsgoueHHe €AWHUI] COBOKYMHOCTH 1O Tpu3HaKy, b) pazOuenue enuHUIl
COBOKYITHOCTH Ha TPYIIBI M0 Mpu3HaKy; B) o6o0menne enuHuYHbIX (GakToB; ') oboOmeHne
eAMHUYHBIX TIPU3HAKOB.

Bropas yacth

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

5. (2 6amma) B oduce TypUCTHYECKOTO areHTCTBA HAXOJATCS 8 MOCETUTENCH KEHCKOTO
nona u 2 myxckoro. OnpeaenuTs BEpOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KUMHA.

6. (2 6amna) Ha xondepenuuo nprexaiu 2 ydeHblx u3 I'epmanuu, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxneiii u3 HUX [enaer Ha KoHbepeHUUH oAuH Nokian. llopsaok mokiamoB
ompezensercs kepeObéBkoi. HaliauTe BEpOSTHOCTH TOTO, YTO TSATBIM OKAXETCS JOKIIAJ
yueHoro u3 Cepoum.

7. (2 6amma) Mama, Tumyp, JInana, Koctst 1 AHTOH OpocHiIn KpeOuit — KOMY JIOCTaHETCS
MPOEKT 1Mo oopMIIeHHIO cBajleOHOro 3ana. HaliuTe BEpOsSTHOCTh TOTO, YTO MPOEKT TOYHO HE
OyJleT BBITIOJIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHBIX U TpHU cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
10 ouyepeau B cCiaydalHOM mnopsake. KakoBa BEpOATHOCTbH TOro, 4YTO NEPBBIM pa3 CUHUU
dboMacTep MOsIBUTCS TPETHUM IO CUETY?

9. (2 6amna) Hau psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitgute moxay psiaa
U cpenHee apudMeTHIecKoe psijia.

10.(2 6anna) [Ipu ananuse EHOBBIX MPEANOUYTEHUN KIUEHTOB TYPUCTHUECKOTO areHTCTBA
MONlyuYeHbl JaHHbIE, TMPEICTaBJICHHbIE B TaOnmuIe: MAONs KIMEHTOB, MPHUOOpETAIONINX
TYPUCTHYECKHE YCIYIM OJMHAKOBOIO HA3HAYEHWs, HO pA3IMYHOM M[eHbl. Haiitu Moxy
CIIy4aliHOM BEIMYMHBI. X — [EHBI ITPOIABAEMBIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 |8/20 |4/20 |1/20
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4.2.3 ®oH/ OLIEHOYHBIX CPEACTB JIs PYy0eKHOTr0 KOHTPOJIs (110 HTOramM
4.221-4223)

Oopaszosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (rj1emenmel):
JAP6 1, 1P6 3, IP6 4, Z1P6 5, /1P6 6, IP6 9, IP6 11, PG 12, JIPG 13, /IP6 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
IIK 1.2, IIK 1.4.

IlepBas yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLLL OmMeem U3 UYemovlpex
npeo10HCeHHbIX.

1. JTansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET cepearHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) IIpsmeie AB u CJI napamnensubie. Kakoe pacmnosnoxenue nmerot npsmoie AC
u B/1?

A) mapannensHsle; b) neprnenaukynspuasie; B) ckpemuBatores; [') nepecekarorcs.

3. (1 6amn) Kakue u3 QyHKIMI SBISIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke nzo0paxen rpadpuk npousBonHoi ¢pyHkimu y=f(X). [Ipu kakom

3HaYeHHH X QYHKIUS MPUHUMAET CBOE HanOoIbIIIee 3HaYeHUe Ha oTpeske [-4; -2] ?
>

\
y=f"(x)

=y

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

Bropas yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus U nOJAYYEHHbLIL OMeEem.

5. (2 6amna) Yepes koHlbl oTpe3ka AB u ero cepenuny M mpoBeleHbl MapajuieNbHbIC
MpsIMbIE, MIEPECEKAOIMNE HEKOTOPYIO IIIOCKOCTh B Toukax Aj, B; u Mj. Haiinure nynny otpeska
MM}, ecau otpe3ok AB He nepecekaet miaockocTsb u eciu AA1=6 cMm, BB1=4 cm.

6. (2 6amra) Hansr Touku A(6,7,8) , B(8,2,6). Haitnute nimuHy BekTopa AB.

T
e (a+3), _
7. (2 6anna) Haiigure 8 2/ eccmt€@=0,5.
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8. (2 Gamra) MarepuanbHasi TOYKA JBHIKETCS MPSMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHuE OT TOYKHM OTCYETa B METpax, L — BpeMs B CEKyHJaX, H3MEPEHHOE C Havaa
IBIDKEHUs ). B kakoii MOMEHT BpeMeHH (B CEKyHIaX) ee CKOpOCTh Obla paBHa 3 M/c?

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

10. (2 Oamna) Pemmre ypaBHeHue COSX=1. B oTBeT 3anumuTe HaAUMEHBIIHHA
HEOTPULIATEIILHBINA KOPEHD.

4.2.4 ®oHJ OLIEHOYHBIX CPEICTB JJIsl MIPOMEKYTOYHOM aTTecTaluu
(3K3amMeH)

Ha BpImosIHEHWE NHCBMEHHON SK3aMECHAIIMOHHOW pa0OThl MO MaTeMaThkKe naetcs 4
acTpoHOMUYeCKUX yaca (240 MUHYT).

DK3aMeHaIMOHHAs pab0oTa COCTOUT MX 2-X YacTel: 00sA3aTeIbHON U JOTIOJTHUTEIIHHOM.

OOs3aTenbHass 4YacTh COAEPKUT 3aJaHUS MHUHHUMAJIbHOrO 00s3aTEIBbHOTO YpPOBHS,
JOTIOTHUTEIIBbHAS YacTh — 00JIee CI0KHBIC 3aJaHusl.

[Tpu BBIIOMHEHUH 3alaHU 00s3aTeITBFHON YacTh TPeOyeTcs MPEICTaBUTh X0/ PEIICHUS H
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBMUJIbHOE BBIMOJIHEHHE JIOO0T0 3aJaHus U3 00s3aTe’lbHON
YacTU oOydaromuiicss moisydaere oauH Oami. [lpu BHIIONHEHUH 3a7aHUsl U3 JOMOJTHUTEIHHOM
YacTh He0OXOIMMO MOJPOOHO OMHCATh XOJ PEIIeHUs U AaTh OTBET. [IpaBUibHOE BBIMIOJIHEHUE
3a/laHuil JIONOJIHUTENIbHOM 4YacTH oueHuBaercss 3 Oawtamu uiau 1-2 OamiaMu 3a 4acTUYHOE
peleHue.

basuibl, mory4eHHbIE 32 BCE BBIITOJIHEHHBIC 3a/IaHUS, CYMMHUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Ommemka Yucno 6annos,
Heo0X00umoe 011 noJayueHuUs OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJTHUMENbHOL YACMUL)

OoépazoseamenvHoie pe3yrbmamel, nooduexcaujue npogepke (Inemenmst):

JIP6 1, JIP6 2, JIP6 3, JIP6 4, JIP6 S, JIPG 6, JIP6 7, JIPG 8, JIP6 9, JIP6 10, JIPG 11, JIPG
12, JIP6 13, JIP6 14.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IK3amenayuonnsvle 3a0aHUA NO MameMamuKe

Qo0s13aTeIbHAA YACTD

IIpu BeImotHeHuM 3aaaHuii 1-12 3anuumTe X0/ pelieHUs U MOJyYeHHbIH 0TBeT.
1. (1 6ann)Beranciure: 2sin(n/6)+2cos(n/3)
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2. (I 6ann) Ha pucynke KHPHBIMH
TOYKAMH IOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB, 45
BhITIafaBIUX B Dnucte ¢ 7 mo 18 mexadbpst 2001 roma. ;5 I
[To ropusoHTanu yka3pIBalOTCS YMCIAa MeEcsla, MO 30 f l“.,l
BEPTUKAJIM — KOJWYECTBO OCAJIKOB, BBIMIABIINX B ;5 i \
COOTBETCTBYIOLIMIA JI€Hb, B MMWUIAMeTpax. Jng 1s ! 1". fl{
HATJISTHOCTH XKUPHBIC TOUYKH HA PUCYHKE COCIMHEHBI o e | /
nuHuen. Ornpenenutre Mo PHUCYHKY, CKOJBKO JHEW oo
BBINAANI0 Ooslee 2 MUITIUMETPOB OCAIKOB? L e e e A e A
3. (1 6ann) CtouMocCTh yCIayT yacTHOTO ruaa Bozpocia Ha 10%. OnpenenuTs,
CKOJIBKO CTOMJIM YCIYTH THUJA JI0 MOJOPOKAHUs, €CIH mocie KineHT 3amiatui 55000py6?
4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ ppiO0ii, 5 ¢ BapeHbeM U 4 ¢ BuiHei. Omns
HayTaJl BIOMpPAET OJMH MUPOKOK. Haiinure BEpOsSTHOCTH TOTO, YTO OH OKaXETCs C BUIITHEH.
S. (1 6ann) Haiinure 3HaueHue Beipaxenus logy2 + log, 32
. V7-6x=7.
6. (1 6ann) Halinute KOpeHb ypaBHEHUS
7. (I 6anr) Pemmre HepasenctBo 2X7°> 64. B OTBeT 3amMIINTE HAHMEHBIIEE
MOJIOKUTEIHLHOE YHCIIO.
x+2 1
o 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
. 5
9. (1 6ann) Haiinnre npou3BoaHy0 GYHKIUHK B TOUKe X=0:y = —x* —6x° + 7x —1
4
10. (1 6ann) Kactpromns, opopmiieHHas MO WHAUBUAYaILHOMY 3aKa3y, uMeeT Gopmy

uunuHApa. Beicota kactpronu 35 cM, auamerp ocHoBaHusA 20 cM. PaccuuTaiiTe BMECTHUMOCTh
JTAaHHOW MOCY/Ibl, ICJICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans GUrypsl, n300pakeHHON Ha PUCYHKE
A \
=
12. (1 6ann) Teno NBUXKETCS MO 3aKOHY S(t)=3t2+5t (M) HaiiTu ckopocTh Tena depes

lc mocne Havana JBUKEHHUS.
JonoJHuTEIbHASA YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anuwume x00 peuwieHus u noJay4eHHbLL OMeem

13. (3 6anra) BeruucauTe IOMAAb Y4acTKa CTOJIA, OTBEACHHOTO IS IPE3CHTAIlUH paboT
au3aitHepa Bacunus, mepuMeTp KOTOpPOro OrpaHUYMBAIOT JIMHUA FXZ-ZX-z nu

y=-x2+2. Boinonnute ueprex. OTBET JaliTe B KBaJPAaTHBIX METPax.

14. (3 6anna) Pemnte ypaBHEHHUE sin? - 2sinx=0. B OTBeT 3amHIIUTE KONHYECTBO
pELICHUI, TPUHAISKAIINX TPOMEXYTKY [0; 47T.]

15. (3 6anrna)Hailinute 06beM MHOTOTpaHHHUKA, H300pPa’)KEHHOTO Ha PUCYHKE (BCE
JBYTPAHHBIE YTIIbI IPSMBIE).
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3

[}

2

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBI JH3aifHEP BBITOIHACT Ha 5 4acoB ObICTpeEE,
yeM BTOpoi. CKOJIBKO OTKPBITOK 3a Yac M3rOTaBIMBAET NEPBBIN AMU3aiiHEp, €CIM U3BECTHO, YTO
OH 3a YacC MOXET IMPUTOTOBUTH HAa 5 OTKPBITOK OOJIbIlIE BTOPOTo?

ITAJIOHLI OTBETOB:

Homep 1|2 3 4 516 |7 8 | 9 10 |11 |12 |13 |14 | 15| 16
3aaHus

OrtBer 21 3|501(025|6|-7|1 - 7 13500 15|11 9 5 6 | 13
TBIC 10

5.YCJIOBUSA PEAJIMZALINU ITPOT'PAMMBbI IUCHUIIJINHBI

5.1.]lya peanu3anuy nporpaMMbl y4eOHOM JUCIUIUIUHBI OJDKHBI OBITH MPETYCMOTPEHBI
CJICAYIOIINE CeHaTbHbIC TOMEIICHUS:

Peanu3zanus mporpaMmbl AUCHUILUIMHBI TPEOYET HAINYHS Y4eOHOTO KaOMHETa MAaTEeMAaTHKH.

O6opynoBanue yueOHOro KabuHeTa:

- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00YYarOIINXCS;

- pabouee MeCTO IpernoJaBaTes;

- KOMIUIEKT y4eOHO-HArISAHBIX TOCOOU;

- KOMIIJICKT 3JICKTPOHHBLIX BUACOMATCPHAIIOB;

- 3aJ1aHuUs AJ11 KOHTPOJIBHBIX paboT;

- mpoecCHOHATEHO OPUECHTUPOBAHHBIE 33 1aHHS,;

- MaTepuabl HYK3aMeHa.

TexHu4eckue cpecTBa 00yIeHus:

- IePCOHATBHBINA KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP C IKPAHOM.

6.MudopmanuonHoe odecrneyeHue peasTu3amuu MPorpaMmbl

Jns peanuzanuu mporpamMmbl  OnMOIMOTEeYHBIH (HOHA 0O0pa3oBaTeIbHONW OpraHU3aAlUU
YKOMIUICKTOBAH II€CYATHBIMU W/ninm OJICKTPOHHBIC O6p330BaTeHBHBIe n I/IH(bOpMaI_[I/IOHHI)Ie
pecypchl, pEKOMEH/IOBAaHHBIC JJIsi MCIOJNBH30BaHMS B 00pa30BaTEILHOM MpOIEcce, HE CTaplie
MATH JIET C MOMEHTA U3AaHMUS.

6.1. OcHoBHELIE TEYATHBIC H3TAHUSA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronanbHOe 00pa3oBaHUE)

2. Maremarnka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reoMeTpus. AnreOpa u
Hadayia MaTeMaTudeckoro ananusa. 10-11 xmacc. Anumos II.A., Komsarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsemenue, 2022.
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3. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHaiu3a, reomeTpus. ['eomerpus.
10-11 xmacc. Aranacsa JI.C., byryzoB B.®., Kagomuer C.b. u apyrue. - M: IIpocBemenue,
2022.

4. Maremartuka: anreOpa M Hayajla MaTeMaTHYeCKOro aHaiusa, reomerpus. 10-11
KJ1acchl. Anrebpa ¥ Havyasia MareMaTrudeckoro aHaiausa. B 2 4. Yacte 1: YueOHUK a1 yqamuxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBeiii ypoBenb)/Mopakosud A.l'., Cemenos I1.B.; Yacts 2.
3aauyHuK A1 yJalmxcs o0pa3oBaTeIbHbIX Opranu3aiuii (6a3oBeliii ypoBeHb)/ Mopakosud A.T.
u apyrue; noj pegakuueit Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYeCKOrO aHanus3a, reomerpus. Anrebpa u
Hadayia MareMarudeckoro aHamm3a. 10 knacc. Hukonsckuii C.M., Iloranos M.K., Pemernukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOrO aHaium3a, reomerpus. Anrebpa u
Hadaya MareMarudeckoro anamm3a. 11 knacc. Hukoasckuii C.M., IloranoB M.K., PemernukoB
H.H. u npyrue. - M: [Ipocseuienue, 2021.

8. Maremaruka: anrebpa W Havajga MaTeMAaTHYECKOTO  aHAM3a, T'€OMETPHSL.
I'eometpus.10-11 kmacc. Iloropenor A.B. Maremartuka: anreOpa M Hadajga MaTeMaTHYCCKOTO
ananmu3za, reomerpus. ['eomerpus.10-11 kmacc. [Toropenos A.B. - M: IIpocsemienue, 2019.

9. Marematuka: anreOpa U Hauanda MaTeMaTHMYECKOTO aHajiu3a, reoMmerpus. ['eomerpusi.
10 knacc. Anexcannpos A.Jl., Bepuep A.JIL., Pepkux B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHaiu3a, reomeTpus. ['eomerpus.
11 xnacc. Anekcannpos A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocBenienue, 2021.

11. Martemaruka: anrebpa W Hayala MaTeMaTHYeCKOro aHaiu3a, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. Martemaruka: anrebpa U Hadyajga MaTeMaTUYECKOTO aHanu3a, reometpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Matemaruka: anrebpa U Hadajla MaTEMaTHUYECKOTO aHaIu3a, TeoMeTpusi. Airedpa
YW Hayajlla MareMarhyeckoro aHammsa (B 2 dactsax) (B 2 wactax). 10-11 kmacc. Yacte 1:
Mopnkosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. u apyrue; mon penakuuen
Mopaxosuya Al'. "MOL] MHEMO3HMHA".

14. Marematuka: anre6pa u Hadajaa MaTeMaTUYeCKOro aHalu3a, reoMeTpus. Anredpa
W Havasla MateMatudeckoro ananusa. 10 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTtBo
"ITpocBenienue".

15. Maremaruka: anrebpa 1 Hadajga MaTeMaTHUYECKOTO aHaIN3a, reoMeTpust. Anredpa
Y Hauyaja MatemaTtudeckoro a”anusa. 11 xmacc. Mypasun I'.K., Mypasuna O.B. HU3narenscTBo
"IIpoceemnienue".

16. MaremaTtuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajiu3a, TIeOMeTpus.
['eometpus. 10 knacc. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "[IpocBemienue".

17. MaremaTtuka: ainreOpa M Hayaja MaTeMaTU4YeCKOro aHajlu3a, TeOMETpPHS.
I'eomerpus. 11 kimace. CmupHoB B.A., CmupnoBa .M. U3snarensctBo "lIpocBemenne".

18. Maremaruka. I'eomerpus. 10 xmacc. Mepsnaxk A.I'., Homumposckuin JI.A.,
[Tononckuit  B.b., Axup M.C.; mnox penakuuein Ilogonsckoro B.E. W3patenscTBO
"ITpocBenienue".

19. Marematuka. ['eomerpusi. 11 wmacc. Mep3nak A.I., Homuposckuii JI.A.,
[Tomonckuit B.b., Axup M.C.; non penakumenn Ilogonsckoro B.E. "H3partenbcTBo
"[IpocBemienue".

20. Marematuka: anreOpa 1 Hayaja MaTeMaTHYECKOTO aHAIIM3a, TeoMeTpHs. Anredpa

M Hayaja Mmarematuyeckoro aHanusa. 10 wmacc. Bunenkun H.A., MBames-Mycato O.C.,
HIBapudypn C.1. "MOLl MHEMO3HNHA".
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21. Marematuka: anreOpa U Hadajga MaTeMaTHYECKOI0 aHAJIU3a, TeoMeTpus. Anredpa

W Hayajlla mateMaruuyeckoro ananmuza. 11 wmacc. Bunenkun H.A., UBame-MycaroB O.C.,
HIBapudypxn C.1. "MOLL MHEMO3UHA

6.2. OCHOBHBIE 3JIEKTPOHHbIE U3AHUS

1. Beepoccuiickue unrepueT-onmumnuansl. - URL: https://online-olympiad.ru / (nara
obpamienusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

2. Enunas xomrekius mudpoBbix o6pasoBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (nata ooparmmenus: 08.07.2022). - TeKCT: 3IEKTPOHHBIH.
3. NupopmanmonHas cucrema «EIruHOE OKHO 10CTyIa K 00pa3oBaTeIbHbIM

pecypcam». - URL: http://window.edu.ru/ (mata oopamienust: 02.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

4. Hayunas snexkrponnas oudnuorexa (HOB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIN.

5. OTkpeITHII KOUTEMK. MaTtematuka. - URL: https://mathematics.ru / (nata
obparmenusi: 08.06.2022). - TeKCT: 37I€KTPOHHBIN.

6. [TosTopum marematuky. - URL: http://www.mathteachers.narod.ru / (rara
obpamenusi: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

7. CnpaBOYHUK 10 MaTeMaTHKE JJIs KOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (zara ooparenus: 12.07.2022). - TekcrT:
3JIEKTPOHHBIMN.

8. Cpennsis MaTemMaTuieckasi uHTepHeT mkoia. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIN.

9. denepanbHbii opran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (nata
obpamenust: 02.07.2022). - TekcT: 2ME€KTPOHHBI.

10. ®enepalibHbIN LIEHTP HHPOPMAIIMOHHO-00pa3oBaTelbHbIX pecypcos. - URL:
http://fcior.edu.ru / (nata oopamienus: 01.07.2022). - TekcT: 3I€KTPOHHBIN

6.3. lonoiHUTEIbHBbIE HCTOYHUKH

NHTtepHeT-pecypcesl:
1. http://znanium.com
2. http://book.ru
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