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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHKA

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

YyeOHas JHUCUUTUINHA «Maremaruka» SIBIIAETCS 00s13aTeNTLHOM YacThIO
0011e00pa30BaTeIbLHOrO IUKJIA OCHOBHOMN MpodeccnoHanbHOi 00pa3oBaTeabHOM MPOrpaMMbl IO
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOMCTB U CUCTEM

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero obpazoBanus ¢ yderom DI'OC CIIO mo cnenmansHoctul1.02.17 PaspaboTka
AIIEKTPOHHBIX YCTPONCTB U CHCTEM.

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue komnemenuyuu
KomMnemenyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpoQecCHOHANBHON 1eATeTbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;

1.2. llesn U nIaHMpYyeMble pe3yJabTaThl OCBOCHH S AUCIHUIIIHHBI:

Cogepxanue  mporpaMMbl  00mieoOpa3oBaTenbHOM — AUCHMILTUHBL  «MaTemaThka
HaIlpaBJICHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3yUYEeHUs B COOTBETCTBUU C TpeOoBaHusmu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3 Ilnmanupyemblie pe3yJbTaThbl OCBOEHHUsI 001Ie00Pa30BATENbHOI AUCHUILUINHBI B
cootBercTBUHN ¢ PI'OC COO
OO0mme pe3yabTaThl:

- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0TH00HE;

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

- HHTEpEC K pas3inyHbIM chepaM npoecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENIbHO (OpPMYyJTHUpOBaTh W AaKTyaJIM3MpPOBaTh MpoOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

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

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

- BBISIBJIATh 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBACMBbIX SIBJICHHSIX;

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

- pa3dBUBATh KPCAaTUBHOC MBIINIJICHUC ITPHU PECIICHUHN Y KU3HCHHBIX HpO6HeM

0) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMH YYEOHO-HCCIIEI0OBATEIBCKON W MPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

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

JucuMIuInHAPHBIE Pe3yJbTaThl 00y4eHH:

-BJIaJIETh METOJIaMHU JI0Ka3aTeJbCTB, aIrOpUTMaMHU pEHIeHMs 3a]lady; yMeHHe (HOpMyIHpOBaTh
OIpEeENIEHNUs, AaKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH TOKA3aTEIbHBIE PACCYXKICHNUS B
XOJIe peleH s 3a/1a4;
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- YMETh ONEpPHpPOBaTh MOHATHAMH: CTENEHb 4YHCIJA, JIOTapu(pM YHCIIA; YMEHUE BBIITOJIHSITH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3zoBaHust JPOOHO-PAIMOHANTBHBIX BEIPAKCHUH;

- yYMETh OIIEpPUPOBATH MOHATUSMHU: pPAlMOHAIBHBIC, HPPALUOHAIbHbBIC, II0Ka3aTelbHBIC,
CTEIICHHBIE, JIOTapu(pMUUecKue, TPUTOHOMETPUYECKIE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb OIEpUPOBaTH MOHATUAMHU: (YHKUHUS, HENpepbiBHAS (QYHKUIUS, POU3BOIHAS,
nepBooOpas3Hasi, ONpEJENCHHBI WMHTETPA; YMETh HAaXOAWUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX
(GyHKUINH, UCIIONB3Ys CIPAaBOYHBIC MaTePHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (pyHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTO aHaliu3a; MPUMEHSTh
NPOU3BOHYIO MPH PEIICHUHU 3a]a4 Ha JABIKCHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 33Jaul
Ha HauOOJIBIINE U HAMMEHbBIINE 3HAUCHHSI, HA HaX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHS;

- YMEThb OIEPHPOBATh TOHATUSMH: palMOHANbHAS (QYHKIUS, TIIOKa3aTenbHas (QyHKIMS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3ydeHHBIX (YHKIMH, 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 YHCIIE HA MPOLIEHTHI, I0JIM U YacTH, Ha
JBIDKEHHE, padOTy, CTOMMOCTb TOBAapOB M YCIYTr, HAJIOTH, 33aayd W3 OOJIACTH YIpPaBJICHHS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 110 YCJOBHIO 3a/aud, MWCCIIEOBAaTh TIOJIYYCHHOE pEHIEHHE U  OIEHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yMeThb ONEpPHpPOBaTh IOHATHAMHU: CpeaHee apudMeTndyeckoe, MeIuaHa, HauOoOJbIEe W
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMETh U3BJIEKaTh, HHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B Tabimulax, Ha
auarpaMmax, rpadukax, OTPaXarollyld CBOWCTBA pEAITbHBIX MPOIECCOB W  SBICHHIA;
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
JTAaHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadUIeCKUX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

- YMeTb OINEpPHUpOBATH MOHATUAMU: CIY4YalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOATHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTh C WCIIOJB30BAaHHEM TpaduIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (GOpMyNIBI TPU PpEIICHWH 3a/a4; OIICHWBATh BEPOATHOCTH pEAbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYMHAMH; YMEHHE NMPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpPOBaTh MOHATUSAMHU: TOUKA, MpPsMas, IUIOCKOCTh, MPOCTPAHCTBO, IBYI'PAHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaICNbHOCTh W TEPIEeHIANKYISIPHOCT MPSIMBIX 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 MIPU PELICHUHU 3aj1ad U3y4eHHbIe (PAKThl U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MUPA,

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienuIe]], Ipu3Ma, TupaMuia, Gurypa v MoBepXHOCTh BPAIIEHUS, IWINHAP, KOHYC, Iap,
chepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
OpSAMOYTOJIBHOTO TapajijieNienunesia, MupaMubl, TpU3Mbl, HWIMHIpPA, KOHYCa, IIapa; yMEHHE
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 MOHATUSAMHU: JBM)KEHHE B IPOCTPAHCTBE, IOA0OHBIE (UIYpHI 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), UCTIOJIb3Ysl U3y4EHHbIE (POPMYJIBI U METOBI;
- YMETh ONEpPUPOBATh MOHITUSIMU: NMPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHHUE, YTOJI MEXAYy BEKTOpaMHu, CymMMma
BEKTOPOB, MPOU3BEACHHWE BEKTOpPA HA YHUCIIO; HAXOJUTh C IOMOIIBI0 H3YYEHHBIX (GOopMyl
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 IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUNCKOW U MUPOBOM
MaTEMaTHYECKON HAYKH.
- YMETh ONEpUPOBATH IMOHATHSAMH: OINpEAEICHUE, aKCMOMa, TE€OopeMa, CIIEJCTBHE, CBOWCTBO,
IPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (GOPMYIMPOBATH 0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, UCIIOIb30BaTh METO]
MaTeMaTUYECKON MHIYKUUU; MPOBOJIUTH JTOKA3aTEIbHBIE PACCYKICHMs IPU PEIICHUU 3ajad,
OLICHUBATh JIOTUYECKYIO IIPaBUIILHOCTh PACCYKICHUI;
- YMETb OIIEPUPOBATH MOHATUSMHU: MHOXKECTBO, ITOJAMHOXKECTBO, OIIEPALlUU HAJ MHOKECTBAMU;
YMEHHME HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jisi ONMCAaHUSA pealbHBIX
IPOLIECCOB U SIBJICHUHN MPH PEIIEHUH 33]a4, B TOM YHUCJIE U3 IPYTUX YUE€OHbBIX IPEIMETOB;
- YMETh OINEpPHPOBATH MOHATHAMH: rpad, CBSI3HBIA Tpad, AepeBo, IMHUKI, Tpad Ha IUIOCKOCTH;
yMEHHUE 3aJlaBaThb U OIUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHU; HUCIOJIB30BaTh rpadbl mpu
peILIeHNH 3a/aY;
- yMeTb CBOOOJIHO ONEpUPOBATh MOHATHSIMU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MepecTaHoBOK; OWHOM HpIOTOHA; ymMeHHEe NpPUMEHSTh KOMOMHATOpHbIE (AaKThl U
paccyXIeHHus ISl pelIeHNs 3a/1a4;
-yMETb OIEPHPOBATH MOHATUSAMHU: HATYpPaIbHOE YHCIO, LIEJI0€ YHCIO0, OCTATOK MO MOJYIIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA  HATypaJbHBIX, LEJBIX,
pallMOHATIbHBIX, JEWCTBUTENBHBIX UHCEN; YMEHHE UCIOJIb30BaTh NPU3HAKU JEITUMOCTH,
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 PAalMOHAJIBHBIM IOKa3aTelleM, CTENEeHb C JIeHCTBUTEIbHBIM
(BelLIecTBEHHBIM) IOKa3aTeneM, Jorapudm ducia, CUHYC, KOCHHYC UM TAHT'€HC NPOU3BOJIBHOTO
4lCIIa;
- YMETb ONEpUpOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHUI M HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHHH, HEPABEHCTB U
CHCTEM, DallMOHAJbHBIE, MUpPPALMOHATbHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(GMUUecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEpPABEHCTBA M CHCTEMbl, yYMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMUHBIX MPUEMOB; 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 QyHKIKU, oOpaTHAst PYHKINS, KOMIO3UIUS
byHkuui, nuHeiiHas QYHKUUS, KBajgpaTHuHas (YHKIMSA, CTeNeHHas (YHKIUS C LelbIM
MoKa3areieM, TPUTOHOMETpHYeCKHe (QYHKIHMH, OOpaTHblE TPUTOHOMETpUYECKHEe (YHKIUH,
nokaszaresbHas U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTH IpaduKu (HYHKIHMMA, BBIOIHSAT
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 OINEPUPOBATH MOHATUSMHU: YETHOCTh (PYHKIIUH, MEPUOAMYHOCTH (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs! (PYHKIIUN HAa IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;
YMEHHUE HUCII0JIb30BaTh CBOMCTBA U rpaduky GYHKUMNA IJI pelIeHusl YpaBHEHUH, 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 YyObIBalollash TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHUE 3a/1aBaTh M1OCIIEOBATEIbHOCTH, B TOM YHCJE C IMOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPHUPOBATH MOHATHAMH: HETPEPHIBHOCTh ()YHKIIMH, aCUMITOTHI rpaduka (yHKIWH,
nepBasi ¥ BTOpast IPOU3BOAHAsA (YHKIMH, FeOMETPUYECKUN U (PU3NUECKUI CMBICI TPOU3BOIHOM,
nepBoOOpasHasi, ONpeeNCHHBI MHTETpal; yMEHHE HAaXOAWTh aCHUMITOTHI Tpaduka (yHKIWH;
YMEHHUE BBIYUCIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO M KOMIIO3ULIMU (DYHKIIHHA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIIHH,

YMEHHE UCMOJIb30BaTh IPOU3BOAHYIO JJs HCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIero pemeHus B MPUKIaIHbIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKUX U (PU3HUECKUX
3ajjayax, JJIs OINpeNeJIeHUs] CKOPOCTH M YCKOPEHMs; HaXOJUTh IO U 00beMbl GUryp C
MOMOIIBI0 MHTErpaia; MPUBOIUTH MPUMEPHl MAaTEeMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- YMETh ONEpPUPOBATh MOHSTUSIMH: KOMIUIEKCHOE YHMCIIO, COIPSKEHHbIE KOMIUIEKCHbIE 4YHCIIa,
MOIyJdb W apryMEHT KOMIUIEKCHOIO u4ucia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYEeCcKas M aireOpauyeckas); yMeTb  IPOU3BOIUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPBI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMeTb CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIecKoe, MeinaHa, HaubobIee
U HauMEHbIllee 3HAYCHHS, pa3Max, JUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHWE Jsi OINHUCAHUs
YUCJIOBBIX JAHHBIX; YMEHHE MCCIIEOBaTh CTATUCTHYECKUE JlaHHBIE, B TOM YHCIE C
IPUMEHEHHEM TpaHUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; IpadUyecKu HCCIEeN0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO IMarpaMM pacCceuBaHUs U JIMHEHHON perpeccuy;

- yMETh HaxOJWUThb BEPOSTHOCTU COOBITUH C HCIONb30BAaHUEM TIpadUUYecKUX METOJOB;
OPUMEHSATh Ul pelIeHus 3a1a4 (GOpMyJbl CIOKEHUS U YMHOXXEHHs BEpPOSATHOCTEH, Gopmyiy
MOJIHOM BeposiTHOCTH, (hopMyny bepHymnm, komOuHaTOpHBIE (PAaKTHI U (POPMYIBI; OIIEHUBATH
BEPOSITHOCTH pEallbHBIX COOBITUH; yMEHHE OIEpHUPOBaTh MOHATHAMM: CIydailHass BEJIMYMHA,
pacrpezieieHue BEpOSTHOCTEH, MaTeMaTU4YecKOoe OKHMJaHue, JUCIepcUs W CTaHJapTHOe
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMAaJIbHOTO pacHpe/eIeHnii; yMEHHe UCMOIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesiesieHuil 11 pelieHus 3a/1a4; 3HaKOMCTBO € MOHATUSIMH: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX HCCIIEIOBAaHUH; YMEHHE IPUBOIUTE TIPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINAX YUCET
B IIPUPOHBIX M OOLIECTBEHHBIX SIBICHUIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUAMU: TOYKA, NpsSMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jyd, IUIOCKHH yroj, OBYTPAaHHBIA Yroj, TPEXTPaHHBIA yroj, MepeceKaronmecs,
napajuieNlbHbIe W CKPEIIUBAIONINECS MPSMbIE, TTApAIUICTFHOCTh U MIEPIIEHANKYISIPHOCTD TPSMBIX
U IUIOCKOCTEH, yroil MEXIy NpPSIMBIMH, YroJl MEXIY MPSIMOH M IUIOCKOCTBIO, YTOJI MEeXIy
IUIOCKOCTSIMU; YMEHHUE MCIOJNb30BaTh MPU PEHIEHWH 3aJady H3Yy4YeHHble (DAKThl U TEOpEMbI

9
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IUIAHUMETPUM; YMEHUE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUDPE; YMEHUE
OIEpUpOBaTh  IMOHATUSMM:  MHOIOTPAaHHMK, CEUEHHME  MHOIOIPAHHMKA,  IPaBUIIbHBIN
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHYCa M UWIMHAPA, MapajuielbHbIE OCH WU
OCHOBAHHIO, CEUEHME lIapa, IUIOCKOCTb, Kacawomascs chepsl, LUUIMHIPA, KOHYCA; yMEHHE
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, CAMOCTOSATENBHO (POPMYIMPOBATH OMPEACTICHUS U3y4aeMbIX
(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 (UTYpBl, 00BeM (UTYpBI, BETUYMHA
yria, pacCTOSIHME OT TOYKHM JO IIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, ITUIOIIAAb CQepbl, IUIOMAAb MOBEPXHOCTH IHPAMHIBI, TPHU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, IpSMOYTOJIBHOTO Hapaielienuiesia, MTUpaMuibl, TPU3Mbl, [UIHHIPA,
KOHYca, I1apa; YMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMO00HBIX (PUTYD;

- yMeTbh CBOOOJIHO OIEPUPOBAThH MOHSTUSAMU: JBIXKEHUE, MapajlIebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHMEe MOAOOHs, MOIAOOHBIE (GHUTYPHI;
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 PELLICHUHU 33]a4 U3 JPYTUX YU4eOHBIX IIPEIMETOB
U U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: HPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPa Ha YHUCIIO,
pasyiokeHHe BeKTopa Mo 0a3ucy, CKaJspHOE NPOU3BEJECHHE, BEKTOPHOE NMPOU3BEACHHUE, YIol
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, TEOMETPUUECKUIN CMBICI OIPEAEIUTENS;

- YMETb MOJEJIMPOBATh PEAIbHBIE CUTyallMM HA S3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHUIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJI C HCHOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTarT;
CTPOUTh MaTEeMaTHMUECKHUE MOJEIU C MOMOIIBI0 T€OMETPUUYECKUX MOHATHI U BEIWYUH, pPelaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3ynbTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPeACTBaMHU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE€ COLUAIBbHO-3KOHOMHYECKOTO M (DHU3MUYECKOTrO
XapakTepa;

- yMEHHE BBIOMpPATh MOAXOMALIMA METOJ s peIleHUs 33Jayd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM IPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMeHHE
pacro3HaBaTh NPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHME NPUBOJIUTH IMPUMEPHI
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 TIpadUKU H3yYEHHbIX (QYHKUUH, HCMONb30BaTh TrpaduKku MpU
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 MOHATHSAMH: TOXKIECTBO, TOKIECTBEHHOE IMPeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHMM M HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHWMH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MppallMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyecKkue,
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TPUTOHOMETPUYECKHE YPAaBHEHMS, HEPABEHCTBA M CHCTEMbl; yMETh pellaTh YpaBHEHMS,
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 00JIaCTel HAyKU U pealbHOU KU3HH,

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

- yMeThb OIEpUpPOBaTh TMOHATUSMHU: paAlMOHATbHBIC, HPPALMOHAIbHBIE, TOKa3aTeNbHbIE,
CTETIeHHbIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpPUPOBATH MOHITHUSIMH: MPSIMOYIOJbHAs CUCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE IMPOU3BEACHHE, Yrojl MEXIy BEKTOpaMH, 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, JTUHEHHAas (QyHKOUs, KBaapaTuyHas (yHKIHWs, CTeTeHHas (YHKIUS C
[EeNbIM TIOKa3aTeleM, TpUroHoMeTpuueckue (QyHKUMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMYU, MOKa3aTenbHas W JiorapudmMudeckas (QyHKIHUU; YMETh CTPOUTH I'paduku (YHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

- YMEThb HCHOJb30BaTh rpaduku (QYHKIHMHA [UIS HW3YY9EeHHUS MPOIECCOB M 3aBHCUMOCTEH NpHU
pelleHnu 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 peajbHOU KU3HU; BBIPAXKaTh GopMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH,

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKUIUH, MNEPUOJUYHOCTb (YHKIIHUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMM, SKCTpEMyM (QYHKIMH, HauOoJiplee M
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEKYTKE; yMETh IPOBOAUTH Hcciel0BaHNe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKIWH ISl pelieHHUs] YpaBHEHH, HEPABEHCTB U
3aJa4 C MapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOJKECTBA pELICHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

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

- yMeTb ONEpUpOBaTh TMOHATUAMHU: JABMKEHHE B IPOCTPAHCTBE, MOA0OHBIE (UIYpHI 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 U3yYeHHbIE (DOPMYJIIBI U METO/IBI.
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_ YYPEXIEHME BBICIIET'O OBPA30BAHVII
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»

PIYTUC

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE

CMK
PTYTVIC

Aucm 12

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

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

OcHoBHOe cojiep:KaHue 174
BT. 4..

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

BT. 4..

TEOpeTU4ecKoe o0yueHue 4
MIPaKTUYECKHUE 3aHATHS 52
KoncyabTanuu 4
IMpome:kyTouHnasi arrectamusi (3x3amen) — 1,2 cemectp 24

12
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Aucm 13

2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCuoOHAIBHO-

HaumenoBanue . O0bem yacoB | PopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHATHUS, IPUKJIATHON
pa3/iesioB U TeM KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pazgen 1. IloBTOpenme
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro Matepuania 2
ens u 3anauu | KoMOMHMpPOBaHHOE 3aHATHE
MaTeMaTHKU npu | bazoBele 3HAaHUS W YMEHMs 10 MaTeMaTHKe B NPOPECCHOHATBHOM U B
OCBOCHUHU CIICIIMATILHOCTH | TIOBCETHEBHOM NESTEILHOCTH.
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa 2
Uucna wu  BeuucieHus. | KoMOMHMpOBAaHHOE 3aHATHE
Bripakenust U | JleHicTBHSI HaJ MOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMH U OK-01
npeoOpa3oBaHus JECATUYHBIMH JPOOSIMHU.
JlelicTBUS co cTeneHs MU, (OPMYITbI COKPAILIEHHOTO YMHOXEHHS.
Tema 1.3. IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue 4
['eomeTpus Ha MIIOCKOCTH | MPHUKJIATHOTO MOIYJIS)
[IpakTHueckoe 3aHsTHE
Busl mitockux GUryp v ux riomaib.
[IpakTHKO-OpHEHTHPOBAHHBIE 337]aUl B KypCE T€OMETPUU Ha IUNIOCKOCTH
Tema 1.4 Coneprxanue yueOHOro MaTepuaa 2
IIpouenTHbIE [IpocTeie mpoLEeHThI, pa3Hble cCI0cOObI MX BhluucaeHUs. C0KHbIE TPOLEHTH
BBIUHCIICHUS [IpakTuueckoe 3anaTue 1
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TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 14
[TpocTeie IPOLIEHTHI, Pa3HbIe CIIOCOOBI MX BhrauciaeHUs. CII0KHBIE TPOIICHTHI
Tema 1.5 Coneprxkanue y4eOHOT0 MaTepuaia
YpaBHeHUs u | Jluneiinole, KBaJpaTHbIC, APOOHO-TMHEITHBIE ypPaBHEHUS 1 HEPABEHCTBA
HEPaBEHCTBA [IpakTHueckoe 3aHsTHE
Jluneiinble, KBaapaTHbIC, APOOHO-TMHEHHBIC YPABHEHHS 1 HEPABEHCTBA
Tema 1.6 Coneprxkanue yueOHOro Matepuania

Cucrempl ypaBHEHUH H

KoMOuHMpOBaHHOE 3aHATHE

HEpPaBCHCTB CrocoOslI pelieHus CUCTeM JMHEHHBIX ypaBHeHUH. [lonsTus: matpuna 2x2 u 3x3,
omnpeaenutenb Mmarpuibl. Metonq [Naycca. Cuctembl HENMHEWHBIX YpaBHEHUU.
CuctemMbl HEpaBEHCTB

Tema 1.7 Coneprxanue yueOHOro MaTepuasia

Bxo1HOM KOHTPOJIb

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

KonrtponbHas pabora
Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHUs W HepaBeHcTBa. ['eomeTpusi Ha
IJIOCKOCTH

Paznen 2 Ilpsimble u

IJIOCKOCTH B
NPOCTPAHCTBE

Tema 2.1. Coneprxanue yueOHOro MaTepuaa

OcHoBHbIE nouaTust | KoMmOMHHpPOBAaHHOE 3aHATHE

CTEPEOMETPUHU. IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, HpsiMas, IUIOCKOCTb,

Pacnonoxenue npsimeix u
IJIOCKOCTEN

npocTpaHcTBo).  OCHOBHBIE — akcMOMbl  crepeomerpuu.  Ilepecekaromuecs,
MapajuleJbHble M CKpelmmBaromuecs  mnpsmble. [Ipu3Hak ©  CBOWCTBO
CKPEIIMBAIOIUXCS NPAMbIX. OCHOBHbBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

OK-01

14
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Tema 2.2. Copepxxanne yaeOHOT0 MaTepuana
[TapannenpHOCTH KomOunnpoBaHHOE 3aHATHE
MPSIMBIX, npsmMoi ¥ | [apaiutenbHble mpsMas W Iutockocts. Ompenenenue. Ilpusnak. CoiictBa (C

IIJIOCKOCTH, IIOCKOCTEH

nokasarenbcTBoM). [lapamensubie iockoctu. Onpenenenue. [Ipuznak. CBolicTBa
(c noxazarenbcTBoM). Terpasap u ero snementsl. [lapamnenenunexn u ero
aneMeHThl. CBOMCTBA IPOTHUBOMOJIOKHBIX TPaHeH U AuaroHajiei napajesenumnesa.
ITocTpoenune ceuenuii. Pemenue 3anay.

Tema 2.3.
[MeprieH MK YIIAPHOCTD
IPSIMBIX, TIPAMON U
[IJIOCKOCTH, IUIOCKOCTEMN

Coneprxkanne yueOHOro MaTepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

[lepnennukynspueie npsmble. IlapamienbHble npsiMble, NEPHEHIUKYISAPHBIE K
mwiockoctd.  I[Ipu3Hak  NEpHEHOUKYIAPHOCTH  NPSAMOM M IUIOCKOCTH.
Hoxka3zatenbctBo. [lepnenaukymnsp u HakjIoHHad. lleprneHauKyIspHbIE IIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loka3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.4. Coneprxanue yueOHOro MaTepuaa

Teopema 0 Tpex | KoMOuHMpoBaHHOE 3aHATHE

NCPIICHAUKYIApax Teopema 0 Tpex mnepneHaukyispax. [loka3arenbCcTBO. YTON MEXIY NPIMOU U
IIJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSMH

Tema 2.5. IIpo¢eccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

[TapannensHele, NMPUKJIAJTHOT0 MOYJIAA)

MEPIEHIUKYIISIPHBIE, IIpakTueckoe 3aHsATHE

CKPCIIUBAOIUACCA AkcuoMbl  ctepeomeTpun. IlepneHIUKyIApHOCTH NPSAMOM U IJIOCKOCTH,

psiMbIE [apajuIeIbHOCTh JBYX IIPSIMBIX, NIEPIEHAUKYIISPHBIX IIJIOCKOCTH,
MEPIEHUKYISIPHOCTD MIJIOCKOCTEN

Tema 2.6. Coneprxanne yueOHOTO MaTeprana

15
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Pemenne 3amau. Ilpsmbie
u IJIOCKOCTH B
IIPOCTPAHCTBE

PacnionoxeHue npsMbIX M IUIOCKOCTEH B IpOCTpaHCTBE. llepnenaukyisipHOCTh U
NapajuIeIbHOCTD NMPSAMBIX U IIockocTel. CKpelnBarommecs npsmble

KonTponbnas pabora
PacrionokeHue mpsiMBIX M IUIOCKOCTEH B mpocTpaHcTBe. lleprneHaukynsapHOCTh U
MapajuiebHOCTh MPSAMBIX U ITocKocTel. CKpeuBaronmecs npsmbie

Pa3znen 3. Koopamnarsi
U BEKTOPBI

Tema 3.1
JlexapTOBBI KOOPJIMHATHI

Copep:xanue yueOHOTo MaTepuana

KOM6I/IHI/IpOBaHHOG 3aHATHC

B IIPOCTPAHCTBE. | J/[eKapTOBBI KOOpAMHATBI B IpocTpaHCTBe. [Ipocreiimme 3agayn B KOOpPJIMHATAX. OK-01
Paccrostnue MeXNY | PaccTosHME MeXy IBYMsl TOUKaMHU, KOOPAUHATHI CEPEAUHBI OTPE3Ka

IBYMS TOYKaMH.

Koopaunarsl  cepennHbl

oTpe3Ka

Tema 3.2 Coneprxanue yueOHOro MaTepuaa OK-01
BexTopsl B | KomOnHupoBaHHOE 3aHATHE

NpOCTPaHCTBE. Bekropsr B mpoctpancTtBe. CroKeHHE U BBIUUTAHHE BEKTOPOB. YMHOXEHUE

Yrom mMexay BEKTOpaMHu.
CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

BekTOpa Ha uucio. Kommnanapusie BekTopbl. CKansipHOE MPOU3BEICHIE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEKOMILTIaHApHBIM BekTopaMm. KoopanHatel BekTopa,
CKaJISIpPHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXY BEKTOPAMHM, Yrojl
MEXy MPSIMON U MJIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTAMU. YPaBHEHUE INIOCKOCTH.
I'eomeTprueckuii CMBICI ONIPENEIUTENS 2X2

Tema 3.3
IIpakTuxo-
OpHUEHTHPOBAHHBIE

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOAYJISA)

coJeprkaHue (copep:xaHue

[IpakTHueckoe 3aHsATHE

16
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3a/1ayd Ha KOOPJIMHATHOMN

KoopaunaTtHast miiockocTs. BeluncieHne paccTOsIHUM U IIJIOLaAed Ha IUIOCKOCTH.

IJIOCKOCTH KonuuecTBeHHbIe pacueTsl
Tema 3.4 Coneprkanue y4eOHOT0 MaTepuasia
Pemenue 3a1a4. | JlekapToBbl KOOPAMHATHI B MpocTpaHcTBe. BekTopsl B mpoctpancTee. CrnoxkeHue u

KOOpI[I/IHaTBI H BCKTOPLI

BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4yuciao. KoMIulaHapHbIE BEKTOpHI.
CkansipHOo€  MpOW3BENEHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUIaHApHbIM BekTOpam. IIpocreiimme 3amadyn B koopanHaTtax. KoopauHaTel
BEKTOPA, PACCTOSHUE MEXKAY TOUKAMHU, KOOPAUHATHI CEPEIMHBI OTPE3KA, CKAISIPHOE
MPOU3BEJICHUE BEKTOPOB B KOOpJMHATAX, YroJl MEXKIY BEKTOpPaMH, yroj MEXIY
MPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KonTponbnas pabota

Kommianapueie BekTopbl. CkansipHO€ MPOMU3BEAEHUE BEKTOpPOB. PasznoxeHue
BEKTOpa IO TpPEM HEKOMIUIAaHApHBIM BekTopaMm. [Ipocredmme 3amaun B
KoopauHarax. KoopauHaTel BEKTOpA, PACCTOSHUE MEXKAY TOYKAMH, KOOPIMHATHI
CEPEIMHBl OTPE3Ka, CKASIPHOE IIPOM3BEJCHUE BEKTOPOB B KOOPJAMHATAX, YIOJ
MEK1y BEKTOpPaMU, YroJl MKy IPSMOU U MNIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSIMU

Pa3gen 4. OcCHOBBI

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

GyHxunn

Tema 4.1 Coneprxanne y4eOHOTO MaTepuasa
Tpuronomerpuueckue KomMbOunnpoBanHoe 3aHsTHe

(GYHKIIUM MTPOU3BOJIBLHOTO
yria, uucna. Paguannas u
rpagycHas Mepa yria

Panuannas mepa yrina. IIoBopoT TOukM BOKpYr Hadaja koopauHaT. OmnpeneneHue

OK-01
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oS @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUVICKHUV TOCYTAPCTBEHHBIVI YHVBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucem 18
CHHYCa, KOCHUHYCA, TAHI'CHCA W KOTAHI'CHCA. 3HaKI/I CHHYCa, KOCUHYCA, TaHI'CHCA U
KOTAHI'CHCA II0 I-IeTBepTSIM. 3aBI/ICI/IMOCTB MG)KI[y CI/IHyCOM, KOCI/IHYCOM, TAHTCHCOM
1 KOTAHI'€HCOM OJHOI'O U TOI'O KE yriia
Tema 4.2 Coneprxkanne y4eOHOT0 MaTepuasia
OcHoBHBIE KomOunupoBanHoe 3aHsTHE
TpI/IFOHOMeTpI/I‘ICCKI/Ie TpHFOHOMeTqueCKHe TOXACCTBA. CI/IHyC, KOCI/IHyC, TAHI'CHC U KOTAHI'CHC erIOB o
TOXKJICCTBA. U - o.. DopMyIibl IPUBEIECHUS

@opMyIIbl IPUBEACHUS

Tema 4.3
CuHyc, KOCUHYC, TAHTCHC
CYMMbI M Pa3HOCTH JIBYX

Coneprxanue yueOHOro Matepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

Cymma u pa3HocTb cuHycoB. CyMMa M Pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC

YTJIOB nBonHOoro yrima. ®opmynsl  nmojgoBUHHOTO yria. [IpeoOpazoBanusi CyMMBbl
Cunyc " KOCHMHYC | TPUTOHOMETPUYECKUX (YHKIUNH B MPOU3BEACHHE U IPOU3BEACHUS B CYMMY.
JIBOWHOTO yria. | Belpa)keHne TpUTOHOMETPUYECKUX (DYHKUMHA 4Yepe3 TaHINeHC IOJOBUHHOTO
@®opmyibl  TIOJIOBUHHOTO | aprymenTa. [IpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPUIECKUX BBIPAKECHHIA

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuasa

OyHkuuM, ux cBoicTBa. | KoMOMHUpOBaHHOE 3aHATHE

CriocoOsl 3aanust | OOnacTh OMpEeNeNieHNs U MHOXKECTBO 3HadeHHi GyHkiui. YETHOCTh, HEYETHOCTD,
byHKIUH nepuoANYHOCTh PyHKIMN. CriocoOBI 3aaHus PYHKIIHIMA

Tema 4.5 Coneprxanne yueOHOTO MaTepuasa

Tpuronomerpuueckue Komb6unmnpoBanHoe 3aHsTHE.

(GyHKIIUHM, UX CBOWCTBA U
rpaduxu

OO6nacte onpefeneHUss ¥ MHOXECTBO 3HAUEHUH TPUTOHOMETPUYECKHX (DYHKIIMHA.
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
(f@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 19
YérHOCTh, HEYETHOCTD, IEPUOIUIHOCTD TPUTOHOMETpHUYECKUX (QyHKIHA. CBONCTBA
u rpaduku QyHKIMA y = cOS X, y = sin X, y = tg X, y = ctg X.
Tema 4.6 Coneprkanue y4eOHOT0 MaTepuasia
ITpeoOpa3oBanue Cxarue 1 pacTskeHHe rpaQ kOB TPUTOHOMETPUUYECKUX (QYHKLIUH.
rpauKoB [IpakTuueckoe 3anarue
TPUTOHOMETPUUYECKUX [IpeobpazoBanue rpa)kOB TPUTOHOMETPHUICCKHUX ()YHKITHIHA
byHKIUH
Tema 4.7 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onucanue NPHUKJIATHOTO MOIYJISA)
IIPOU3BOJICTBEHHBIX [IpakTuueckoe 3aHsiTUE

MPOIIECCOB C TMOMOIIIBIO
rpadukoB QpyHKINH

Hcnonb30BaHne CBONCTB TPUTOHOMETpUUYECKUX (GYHKIUN B MpodeccrOHATbHBIX
3aja4ax

Tema 4.8

Coneprxanne yueOHOT0 MaTepuania

OObpaTHble KomM0uHMpoBaHHOE 3aHsTHE
TPUTOHOMETPHUYECKHE "
OO6patHble TpUroHoMeTpuyeckue pyHkiuu. Mx ceoiictBa u rpaguku
byHKIIUU
Tema 4.9 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue KomOuHupoBaHHoOe 3aHsTHE.

YpPaBHEHUS U

VYpaBHeHue cos X = a. YpaBHEHHE SIn X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemienue

HEpaBEHCTBA TPUTOHOMETPHUYECKUX ypaBHEHUM OCHOBHBIX THUIIOB: npocreiimue
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOJSIIMECS K KBaJpaTHBIM, pellaeMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA

Tema 4.10 Coneprxanue yueOHOro MaTepuasa

Cucremsl Komb6unnpoBanHoe 3aHsTue
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"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK
,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 20
TPUTOHOMETPUUYECKUX Cucrembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUMN
YpaBHEHUU
Tema 4.11 Coneprkanue y4eOHOT0 MaTepuasia
Pemienne 3amau. ocHoBhl | [IpeoOpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. Pemenune
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHUEM
Tpuronomerpuueckue CBOWCTB (DYHKIIMH.
byHKIIUU KonTponbHas padora
[IpeoOpazoBanue TPUTOHOMETPHUIECKUX BBIPAYKECHHUIA. Pemenue
TPUTOHOMETPUYECKUX YpPaBHEHHIl MU HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHHEM
CBOMCTB (DYHKIIMIA.
Pasznen 5. OK-01
KoMiuiexkcHsblie yuciia
Tema 5.1 Coneprxanne yueOHOT0 MaTepuania OK-01

KommiiekcHbie umncia

KomOunupoBanHoe 3aHsTHE

ITonste kommekcHoro uucia. ConpspkeHHblE KOMIUIEKCHBIE YMCIIa, MOAYIb H
apryMeHT KOMIUIEKCHOro uyucia. @PopMa 3anMcu KOMIUIEKCHOTO  YHCIIa
(reoMeTpuyeckas, TPUTOHOMETpHUYECKas, anredpanyeckas). ApupMeTHYECKHEe
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

Tema 5.2
[IpumeHenne
KOMIUIEKCHBIX YHCe

Coneprxanne y4eOHOr0 MaTepurana

BelnonHeHne  pacyeToB ¢ IOMOWIBKO  KOMIUIEKCHBIX — yucen.  IIpumepst
HCIIOJIb30BAaHNS KOMIUIEKCHBIX YU CEI

HpaKTI/I‘-ICCKOC 3aHATUC
Brinonsenue pacuycToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpH
HUCIIOJIBb30BaHNA KOMIIJICKCHBIX YHUCECI
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 21

Pasznen 6. [IpousBoanas
byuxkuum, ee
NpUMeHeHue

Tema 6.1

[loHaTHE TPOM3BOIHOM.
dopmynel W TpaBUIIa
muddepeHmpoBaHus

Conepkanue y4eOHOro MaTepHuaia

KOM6I/IHI/IpOBaHHOG 3aHATHC

OmnpeneneHne 4nCIOBON MOCIEIOBATENBHOCTH U cIOcOObl ee 3agaHus. CBoiicTBa
YHCJIOBBIX MocieaoBareiabHocTed. Onpenenenue mnpenena MOCiIeI0BaTeIbHOCTH.
Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [lpemen  GyHKOuMM - Ha
6eckoneunoctu. [Ipenen pynxnuu B Touke. [Ipupamienne aprymenra. [Ipupamenne
¢bynkuuu. 3amaud, TNPUBOIMIIME K MOHATHIO TPOUM3BOAHON. OmnpexneneHue
IIPOU3BOIHOM. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN

Tema 6.2
[IpousBoHbIE CYMMBI,
Pa3HOCTU TPOU3BEIECHUS,

Copepxanue yueOHOro MaTepuana

KOM6I/IHI/IpOBaHH06 3aHATHUC

®opmynsl auddepenunponanus. [Ipasuna quddepeHunpoBanus

YacTHOTO
Tema 6.3 Coneprxanne yueOHOT0 MaTepuania

[IpousBoaHbIE KomM0uHMpoBaHHOE 3aHsTHE

TPUTOHOMETPUICCKHUX Omnpenenenue crnoxHoM QyHkuH. [IponsBoaHas TPUTOHOMETPUUYECKUX (DYHKIIMH.

¢bynkuuid. IIpousBoaHas
CIIO’)KHOW (PyHKIIMU

[Tpon3zBosHas CIOXKHON (GYHKLIUU

Tema 6.4

ITonsTie 0
HETPEPHIBHOCTH
GyHKIUH. Meron
WHTEPBAJIOB

Copep:xanne yueOHOTO MaTepuana

KOM6I/IHI/IpOBaHHOe 3aHATHC

[Tonatue HenpepwsiBHOM QyHKIMN. CBolicTBa HenpepslBHOM ¢yHKIuU. CBS3b

OK-01
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,ﬁ@ _ y‘H’E)}():[EHVIE BBICHIETO OBPABQBAHVIH PTYTUC
. «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBMCA»
PrYTUC Aucm 22
MEXy HETPEPHIBHOCTHIO U TU(PHEPEHIINPYEMOCTHIO (PYHKIIUU B TOUYKE. AJITOPUTM
pELIeHNs HEPABEHCTB METOI0M UHTEPBAJIOB
Tema 6.5 Coneprkanue y4eOHOT0 MaTepuasia
I'eomerpuueckuii u | KomOuHupoBaHHoe 3aHsATHE
(pusnueckuii CMBICI | ['€OMETpHYECKUIl CMBICT TPOM3BOMHOW (YHKIHMHM — YIJIOBOH KOX(PPHUIMEHT
IPOU3BOJTHOM KacaTeNnbHON K TpaduKy (yHKIHH B TOYKE. YpaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU. AJTOPUTM COCTABJICHUS YPaBHEHUS KacaTeNbHOW K Tpaduky (yHKIHA
y=f(x)
Tewma 6.6 Copepxanue yueOHOro MaTepuana
dusnueckuit cMbICH | Ou3ndeckuil (MeXaHUYECKUI) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTh B
MIPOU3BOTHOM B | MOMEHT BpemeHH t: v = S' (t)
poheCCHOHATBHBIX [IpakTryeckoe 3aHsTHE
3a7a4ax Ouznyeckuil (MeXaHWYECKUI) CMBICT IMPOU3BOJHOM — MIHOBEHHas CKOpPOCTh B
MOMEHT BpeMeHu t: v =S’ (t)
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTb (PYHKIIHH.
Touknu sxcTpemyma

KOM6I/IHI/IpOBaHH06 3aHATHUC

Bospacranne u yObiBaHue (QYHKIMH, COOTBETCTBME BO3pacTaHHWs M yObIBaHHUS
¢byHKIMK 3HaKy Mpou3BoAHOH. IloHATHE TNPOM3BOAHON BBICIIEr0 TMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) ()YHKIIMU Ha
oTpe3ke. 3aayl Ha MAaKCUMyM M MHUHUMYM. IloHATHE acHMMITOTBI, cIOCOOBI MX
ornpezeneHus. AJITOPUTM HCCIeNOBaHUS (YHKIIMM U MOCTPOCHUS ee Tpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

Tema 6.8
UccnenoBanmne ¢GyHKIUH

Conepxkanue yaeOHOro MaTeprania

KomOunupoBanHoe 3aHsATHE
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 23

¥ TIOCTpOEHHUE TpadUKOB

HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M IIOCTPOEHUE IPa(huKOB.

Tema 6.9 Haubomnbmiee u
HAVMEHbIIee  3HAYEHUSA

byHKIHHA

Copepxanue yueOHOro MaTepuana

Komb6unupoBanHoe 3ansrue

Haxoxzaenne HauOonblIero M HAUMEHBIIETO 3HAYEHUW (QYHKIIHMM, MOCTpOCHHE
rpa¥KOB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYECKOr0 aHaIn3a

Tema 6.10

Haxoxnenue
OIITHMAaJIBLHOI'O
pe3yibTaTta ¢ IMOMOLIbIO
MPOU3BOIHOMN B
MPAKTUYECKUX 3a]a4ax

IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE
NPUKJIATHOTO MOYJIs1)

CoAcpiKaHUuE (couepma}me

HpaKTI/I‘leCKOC 3aHATUC

Haumenrbiee 1 Hanboblee 3HAYEHNE (bYHKI_II/II/I

Tema 6.11

Pemenne 3a/1a4.
[IpousBonnas ¢dyHKIUHY,
ee MpUMEeHEeHNe

Coneprxkanue yueOHOro MaTepuania

®opmynsl U npasuia auddepenurpoanus. VccnenoBanue GyHKIHMI ¢ MOMOIIBIO
npou3BoHON. Hanbosbiiee 1 HauMeHblIee 3HaueHus: QyHKIUU

KonTtponbHas pabora
®opmynsl 1 npaBuia auddepeHurponanus. MecnenoBanue GyHKIUI ¢ MOMOIIBIO
npou3BoaHON. Hanbombiiee 1 HauMeHblIee 3HaUeHUs! (PYHKLIUU

Paszpnen 7.

MHOrorpaHHUKH M TeJjia

BpallleHHUs

Tema 7.1 Coneprxanne y4eOHOTO MaTepuasa

Bepmmnel, pebpa, rpanu | KomOuHHpOBaHHOE 3aHATHE

MHOT'OTpaHHHUKA [TonsTe MHOTOrpaHHHMKa. ETo »leMeHTHI: BepIIMHBI, pedpa, rpaHu. JuaroHanib.
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH

Tema 7.2 Coneprxanne yueOHOTO MaTeprana

OK-01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 24
IIpusma, ee | KomOunnpoBanHoe 3ansTue

COCTABJISIIOLIUE, CEUCHUE.
[Ipsmas u mnpaBuIbHAs
MIPU3MBI

[Tonstue npusmel. Ee ocHoBanus u OokoBbie TpaHu. Bricora npusmel. [lpsmas u
HakJIoHHad npu3Ma. [IpaBunbsHas npusma. Ee ceuenue

Tema 7.3
[lapannenenunen,  kyo.

Copepxanue yueOHOro MaTepuana

KoMOuHMpOBaHHOE 3aHATHE

Ceuenue Ky0a, | [Tapajurenenumes, CBOMCTBA MPSIMOYTOJBHOIO mapaienenunena, kyo. Ceuenue
napajuiesenuIena Ky0a, mapasienenumneaa

Tema 7.4 Copepxanue yueOHOro MaTepuana

[Tupamupa, ee | KomOnHMpOBaHHOE 3aHATHE

COCTaBJISIOLIUE, CEUCHUE.
[IpaBunpHasgs nmMpaMuia.
VYceuennas nupamuaa

HI/IpaMI/II[a n ee »dyeMeHThl. CedueHue IMupaMu/ibl. HpaBI/IJ'IBHaSI nmupamMuyjaa.
YceuenHas nupamuja

Tema 7.5
BoxoBas u MOJIHAS
MMOBEPXHOCTH MIPU3MBI,

Copep:xanue yueOHOTO MaTepHana

KomOunupoBanHoe 3aHsTHE

[Tnomans 60KOBOM M MOJHON MOBEPXHOCTU MPU3MBI, MTUPAMUIBI

TUPAMUIBI
Tema 7.6 Coneprxanne yueOHOT0 MaTepuasa

Cummerpus B Ky0€, [KomGurnposanHoe 3aHATHE

Tapajlie/Ienumene, CummeTpusi OTHOCHTEIBHO TOYKH, NpAMOM, mockocTH. CuUMMeTpus B Kyoe,
TIpU3ME, TTHPAMHC napajiesienumnesie, npu3mMe, nupamuse

Tema 7.7 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepiKaHue (conepxanue

[Ipumepsl cummeTpuii B
npodeccun

NPHUKJIATHOTO MOLYJIS)

[IpakTHueckoe 3aHsATHE
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,ﬁ@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC

. «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 25
CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 7.8 Coneprxkanue y4eOHOT0 MaTepuaia
IIpaBuibHbBIE ITonsTe MpaBUIBHOIO MHOTOrpaHHKKa. CBOMCTBA IPABUIIBHBIX MHOTOTPaHHUKOB
MHOT'OTPaHHUKH, ux | [Ipaktuueckoe 3aHsATHE
CBOMCTBA [TonsiTre npaBuIbHOrO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
Tema 7.9 Coneprxkanue yueOHOro Matepuania
Munuuap, ero | KomOuanpoBanHoe 3aHsTHE
cocrapisomue. Ceuenune | [umunap u ero snementsl. CeueHne IHHApPA (ApaIebHOe OCHOBAHHIO U OCH).
LUIMHIpA Pa3Beprka nununapa
Tema 7.10 IIpo¢eccuoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAAHOT0 MOIYJIfA)

cocrasirtromne. Cedenue

KoMOuHMpOBaHHOE 3aHATHE

KOHYcCa Konyc u ero »snementsl. CeueHue KoHyca (MapajiieIbHOE OCHOBaHMIO U
IpoXo/dilee Yepe3 BeplIMHY), KOHUYeckre ceueHus. Pa3BepTka KoHyca

Tema 7.11 Copep:xanue yueOHOTO MaTepuana

YceueHHbIi KoHyc. | KomOuHupOBaHHOE 3aHsATHE

Ceuenne YCEUEHHOTO | YceueHHbIH KOHYC. Ero oOpasytomas u BeicoTa. CeueHne yCe4eHHOTro KOHyca

KOHYyca

Tema 7.12 Coneprxanne yueOHOT0 MaTepuania

MMap wu cdepa, ux
CeUCHMS

KOM6I/IHI/IpOBaHH06 3aHATHC

Hlap u cdepa. B3aumuoe pacnonoxenue chepbl um miockoctu. CedeHue miapa,
cepsl

Tema 7.13
TToustue 00 oOBEME TENA.
OTHOIIEHHE 00BEMOB

Conepxkanue yaeOHOro MaTeprania

KomOunupoBanHoe 3aHsATHE

[Tonatue o6 obbeme Tena. OO6beM Kyba M MPSAMOYTOJIbHOTO MHapaiesenurnesa.
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 26

MOI00OHBIX Tell

O6vem mpusmbl W mwmHApa. OTHOmIEHHE O00BEMOB  TMOAOOHBIX — Tell
I'eomeTprueckuii cMbIC ONpeneauTeNs 3-Iro nopsaKa

Tema 7.14
O0beMBl W IUIOLIATA
MMOBEPXHOCTEH Te

Copepxanue yueOHOro MaTepuana

KoMOuHMpoOBaHHOE 3aHATHE

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

Tema 7.15
KomOunamuun
MHOTOTPAaHHUKOB U Tel

Copep:xanue yueOHOro MaTepuana

KoMOuHanmu reoMeTpruaecKux Tell

[IpakTrueckoe 3aHsATHE

BpaIieHus KoMOuHanmu reoMeTpruaecKux Tell
Tema 7.16 Copep:xanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonb3oBaHne KOMOMHAIIMA MHOTOTPAHHHKOB M Tel BpPAIEHUS B MPAKTHKO-

KOM6I/IH8.I_II/II/I Ha IMPAKTHUKE

OPHUCHTHPOBAHHBIX 3a/Jadax

[IpakTrueckoe 3aHsATHE
Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB M TEJ BpPALEHUS B IPAKTHKO-
OPHUEHTHPOBAHHBIX 33/1a4ax

Tema 7.17
Pemenue 3a7ad4.
MHOrorpaHHuku W Tela
BpAILICHUS

Copepxanue yueOHOTO MaTepHana

OO0BbeMbI rmjionraay MMoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonrtponbHas pabora
MTOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAIICHUS

Pa3nea 8.
IlepBooOpa3nas
byuxkuum, ee
NpUMEHeHHue

Tema &.1

Copepxanne yueOHOTO MaTepuana

OK-01
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s ®EJIEPATIBHOE TOCYIAPCTBEHHOE BIO[DKETHOE OBPA30OBATE/TbHOE CMK
,f@ _ y‘H’E)}():[EHVIE BBICILIETO OBPABQBAHVIH PTYTUC
N «POCCUVICKWU TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PFYTUC Auem 27
IlepBooOpazHas KomOunupoBanHoe 3aHsTue
byHKIHN. [IpaBuna
HaxO0XKICHUA 3ajaya 0 BOCCTAHOBJICHMM 3aKOHA JBMIKEHMS IO M3BECTHOM CKOpoCTH. lloHsATHE
epBOOOPA3HBIX uHTerpupoBanus. O3HAKOMJICHHE C TOHATHEM HMHTErpajga U MEepBOOOpa3HOW s
¢byakun y=f(x). Pemenue 3amad Ha cBs3b NEepBOOOpa3HON W €€ MPOU3BOTHOM,
BBIUMCJICHHE TMepBOOOpa3HOW g naHHOW ¢yHkiuu. Tabmuma dopmyn s
HaXO0XICHUS MTepBOOOpa3HbIX. 3yueHne mpaBuiia BEIYMCICHHSI IIEPBOOOPA3ZHON
Tewma 8.2 Coneprxkanne yueOHOro MaTepuania
[Tnomane KoMOuHMpOBaHHOE 3aHATHE
KpHBOJIMHEHHOM 3aa4n, TPHUBOAALIME K TMOHATHIO ONPEAECIEHHOTO MHTETPaja — O BBHIYMCIECHHH
TparciuHy. Dopmyna | yyomanu KPUBOJIMHEWHOM Tpamenuu, O NepeMEIleHuM TOYKH. lloHsATHE

Herorona — JleitOauna

ONPEACIEHHOTO  UHTErpaja. I'eomerpuueckuii 1 QuU3MUECKUil  cMbICT
omnpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHumna

Tema 8.3 Coneprxanne yueOHOT0 MaTepuania
Heonpenenenusiit u | KoMOuHMpoBaHHOE 3aHATHE
OTPEIETICHHBII [TonsiTHE HEONPENENIEHHOTO NHTErpasla
MHTETpaJIbl

Tema 8.4 Coneprxanue yueOHOro MaTepuaa
ITonsiTue 00 | KoMOuHHpOBaHHOE 3aHSTHE

OINPEJETICHHOM UHTErpase
KaK IIJI0IA U
KPHUBOJIMHENHON
Tpaneunn

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTETpaJla

Tema 8.5
OmpeneneHHbIl HHTETPAT

IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xkanue
NPHUKJIATHOTO0 MOLYJIs)
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B JKU3HU [IpakTuueckoe 3aHsiTHE
['eomeTpuueckuii cMmbICll  omnpeaeneHHoro uHrerpaina. @opmyna HelooToHa -
JletiOHu1A.
Pemenue 3a1a4 Ha MpUMEHEHUE MHTETpala JIJIsl BEIYKUCICHUS (PU3HUECKUX BEIMYUH
U IIomageu
Tewma 8.6 Coneprxkanue yueOHOro Matepuasia
Pemenne 3aga4. | [lepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus mepBooOpa3Heix. Ee npumenenune
[TepBooOpasuas KonTposbHas padota

¢byHKINH, ee TPUMEHEHNE

[TepBoobpasnas pyHkuuN

Pa3zpgen 9.
CremeHn H  KOpPHHM.
Crenennast pyHKUMA

Tema 9.1
Crenennas ¢QyHKIus, ee

Coneprxanne yueOHOT0 MaTepuana

KomOunupoBanHoe 3aHsTHE

CBOWCTBA [ToHsiTHE KOpPHS N-OW CTENEHU U3 JECUCTBUTEIBHOrO uncia. OyHKuuu y = Vx ux
cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTeNeHn

Tema 9.2 Coneprxanue yueOHOro MaTepuasa

[IpeoOpa3zoBanue KomM0uHMpoBaHHOE 3aHsATHE

BBIPXKEHHI C KOPHSAMH N-
Ol CTeNeHn

[TpeobOpazoBanue upparmoHaATbHBIX BEIPAKEHUM

Tema 9.3

CpoiicTBa  CTEIIEHH C
palMOHAIBHBIM H
JIEUCTBUTEIILHBIM
MoKa3aTesiMu

Conepxkanue yaeOHOro MaTeprania

KOM6I/IHI/IpOBaHHOe 3aHATHC

[TonaTHe cTemneHu ¢ MOOBIM pallMOHATIBHBIM IMOKa3aTeneM. CTeneHHble (YHKIUH,
UX CBOWCTBA U rpapuKu
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Tema 9.4 Copepxxanne yaeOHOT0 MaTepuana
Pemenue KomOunnpoBaHHOE 3aHATHE
HUppalOHAJIbHBIX PaBHOCHUIIBHOCTE HppaniOHaJIbHbBIX ypaBHeHI/Iﬁ U HCPABCHCTB. MCTOI[BI nux

YpaBHEHUI U HEPABEHCTB

peuienus. Penienne nppaimoHanbHbIX YpaBHEHUI U HEPABEHCTB

Tema 9.5
Crenenu u KOpHH.
Crenennast pyHKIUSA

Coneprxkanue yueOHOro Matepuania

Ompenenenue creneHHo ¢yHKuuU. Vcmonb3oBaHWe €€ CBOWCTB NpPH PELICHUU
YpPaBHEHUI U HEPABEHCTB

KonTponbhas padora
Omnpenenenne cTeneHHON QyHKINH.

Paznen 10.
Iloka3aTeanHas
pysxkuus

Tema 10.1
[TokazarenpHas GyHKIUS,
€e CBOICTBa

Copep:xanne yueOHOTO MaTepHana

KomOunupoBanHoe 3aHsTHE

CreneHbp ¢ TpOU3BOJBHBIM JIEWCTBUTENBHBIM MOKazarenaeMm. OmpezneneHue
MOKa3aTeabHOW (YHKIMM, €€ CBOMCTBAa M rpaduk. 3HAKOMCTBO C IMPUMEHEHHUEM
MOKa3aTeabHOW (yHKIMU. PelieHne moka3aTeNbHbIX YpaBHEHHH ()yHKIMOHAIBHO-
rpadM4ecKuM METOJI0OM

Tema 10.2
Pemenue mnokasarenbHbIX
YpaBHEHU U HEPABEHCTB

Copep:xanue yueOHOTO MaTepuana

Pemenne rmokasaTenbHBIX YpAaBHEHMM METOJIOM YpaBHMBAHUS IIOKa3aTesew,
METOJIOM BBEJECHUSI HOBOW MepeMeHHOW, (PYHKIHOHAIbHO-TPAPUUECKIM METOOM.
Pemrenne nokasaTenbHbIX HEPABEHCTB

[IpakTHueckoe 3aHsTHE
Pemrenne 1mokasaTenbHBIX YpAaBHEHMM METOJIOM YpaBHMBAHUS IIOKa3aTeleH,
METOZIOM BBEJICHUS HOBOW NepeMeHHOH, (QYHKIMOHAIBHO-TPAhUUECKUM METOAOM.
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PemreHne nokasaTenbHbIX HEPABEHCTB

Tema 10.3 Coneprxkanue y4eOHOT0 MaTepuaia

Cucremsl nokasarenbHblX | KoMOMHUpPOBaHHOE 3aHATHE

ypaBHEHHI Pewrenue cucreM nokasaTenbHbIX YPaBHEHUI

Tema 10.4 Coneprxanue yueOHOro Matepuasia

Pemenne 3a1a4. | PemieHne I1OKa3aTeNIbHBIX YPABHEHUNM METOJOM YPaBHHUBAHUS IIOKa3zaTelned W

[Toka3zarenbHast QyHKIHS

METOJIOM BBEJCHHS HOBOM NEPEMEHHON. PelieHne nokasaTeabHbIX HEPABEHCTB

KonTponbnas pabota
Pemenne mnoka3aTeNbHBIX YypaBHEHHIl METOJOM ypaBHUBaHHUS IOKaszaTeled u
METOJIOM BBEICHUS HOBOM MepeMEeHHOM. Pelienne nokasaTenbHbIX HEPABEHCT

Paszgea 11. Jlorapugmsbi.

Jlorapudmuueckasn

byHkuus

Tema 11.1 Coneprxanue yueOHOro MaTepuaa

Jlorapupm yucia. | KomOuHupoBaHHOE 3aHATHE

JlecATHIHBIN u | Jlorapudm ymncna. JlecaTHYHBINA U HATYpaJIbHBINA JOrapu(MBbI, YUCIIO €
HaTypaJbHbIN

Jorapu@msl, UUCIO €

Tema 11.2
CaoiicTBa  J1IOrapu(mMoB.

Coneprxanne yueOHOT0 MaTepuasa

KomOunupoBanHoe 3aHsTHE

Oneparnust CoiictBa norapudmos. Oneparus 1orapuGMupOBaHHSL.
norapu(pMUpOBaHUS

Tema 11.3 Coneprxanue yueOHOro MaTepuasa

Jlorapugmuueckas Komb6unnpoBanHoe 3aHsTue

¢byHKIUS, ee CBOICTBa

Jlorapudmuueckasi GyHKIIUS U €€ CBOWCTBA
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Tema 11.4 Copepxxanne yaeOHOT0 MaTepuana

Pemenue KomOunupoBanHoe 3aHsTHE

Jorapu(PMUIECKUX

YpaBHEHUI U HEPABEHCTB

[Tonsitue norapudmuueckoro ypaBHeHus. Ormepanysi NOTEHUUPOBaHUA. Tpu
OCHOBHBIX METOJla peIlIeHUsl JorapupMuuecKux ypaBHEHUI: (QYHKIHMOHAIBHO-

rpaq)nquKHﬁ, MCTOJA IMOTCHLHHUPOBAHUSA, MCTOIA BBCIACHUA HOBOM nepeMeHHoﬁ.

Jlorapudmuueckre HepaBeHCTBA

Tema 11.5 Coneprxkanue yueOHOro Matepuania

Cucremsl KoMOuHMpOBaHHOE 3aHATHE

norapu(pMUUECKUX AJTOpUTM peIIeHUsI CUCTEMbl ypaBHEHUU. PaBHOCUIBHOCTH JOrapupMUYECKUX
YpaBHEHUU YpaBHEHUH U HEPABEHCTB

Tema 11.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coeprkaHue (compep:xaHue

Jlorapudmsl B mpupone u

NPUKJIATHOTO MOIYJIs1)

TEXHUKE [IpakTrueckoe 3aHsATHE
[Ipumenenne norapu¢pma. Jlorapudmuueckas cnupans B npupoge. Ee
MaTeMaTHYECKUE CBOMCTBA
Tema 11.7 Coneprxanue yueOHOro MaTepuasa
Pemenue 3ajgau. | Jlorapupmuueckas  ¢yHkumsa. Pemenwe — mpocTeHImnX — J0rapupMUUEcKUX
Jlorapugmst. ypaBHEHH
Jlorapudmuueckas KontponbHas padota
Gynxuuns Pemenue npocreiimux gorapuMUIEcKux ypaBHEHHUM
Paszgen 12. OK-01

MHo:kecTBa. JJIeMEHTHI
Teopuu rpagos

Tema 12.1
MHuoxecTBa

Copepxanne yueOHOTO MaTepuana

KomOunupoBanHoe 3aHsATHE
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[Tonsitue MuoxectBa. [loamuoxkectBo. Onepalu ¢ MHOKECTBaAMHU

Tema 12.2 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue
Onepanun C | IPUKJIATHOTO MOIYJIs1)
MHO>KECTBaMU [IpakTuueckoe 3anaTue
Omnepanmu ¢ MHOXKeCTBaMH. PerieHne mpuKIaaHbIX 3a1a4q
Tema 12.3 Coneprxkanue yueOHOro Matepuania
I'padms [Tonsartue rpada. Cs3HbIA rpad, 1epeBo, MUKI rpad Ha IIOCKOCTH
[IpakTuueckas pabora
Casi3ublii rpad, aepeBo, HUKI rpad HA TUIOCKOCTH
Tema 12.4 Coneprxkanue yueOHOro MaTepuania
Pemenwue 3a1a4. | Onmepanmu ¢  MHOXkecTBamMH. OmNUCaHWE pPEATbHBIX CHUTYallMd C TOMOIIBIO

MmuoxectBa, ['padsr 1 ux
IpUMEHEHHE

MHOeCTB. [IpuMenenune rpadoB K pelicHHIO 3a1a4

KonTtponbHas pabora
Onepanuu ¢ MHOXECTBAMU

Pazpen 13. DiaemMeHTHI

KOMOHWHATOPHKH,
CTATUCTUKH W TeOpHH
BepPOsAATHOCTEM
Tema 13.1 Coneprxanne yueOHOT0 MaTepuania
OcHoBHbIE nousaTus | KoMOMHMpOBaHHOE 3aHATHE.
KOMOWHATOPUKH

IlepecTaHOBKH, pa3MEILIEHNUs, COUETAHMUSI.
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
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CoObiTHE,  BEpOSTHOCTD
coObiTHs. CnoxeHue W

KoMOuHMpOBaHHOE 3aHATHE

YMHOXXEHHE

BEPOATHOCTEU
CoBMecTHbIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI
COOBITHH. YCI0BHAs BEPOATHOCTh. 3aBUCUMBbIE U HE3aBUCHMBbIE COObITHS. Teopembl
O BEPOSITHOCTH NMPOU3BEICHUS COOBITUH.

Tema 13.3 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coaep:KaHue (conep:xanue

BepositHOCTB B | IPUKJIAJHOTO MOY/JIsI)

poheCCHOHATBHBIX IIpakTueckoe 3aHsATHE

3azaqax OTHocHTeNbHAs YacTOTa COOBITHSI, CBOMCTBO ee ycToWuMBOCTH. CTaTHCTHUYECKOE
orpeJiesieHue BepoATHOCTH. OLieHKa BEpPOSITHOCTH COOBITHS

Tema 13.4 Coneprxkanue yueOHOro Matepuania

JluckpeTHas  ciaydaiiHas
BEJIMYMHA,  3aKOH  ee

KomOunupoBanHoe 3aHsTHe

Bunel cnywaitaeix BenuuuH. OnpeneneHue AUCKPETHON ciaydailHOW BEIMYWHBI.

pacrpeaAciiCHrA 3aKkOH paclpeneiacHus OUCKPETHOM cCiay4alHOM BenuuuHbl. Ee  4ncioBble
XapaKTEpUCTUKHU
Tema 13.5 Coneprxanue yueOHOro MaTepuasa

3amaun MareMaTH4YeCKOMH

KomOunupoBanHoe 3aHsTHE

CTaTUCTUKHU Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. CraTUcTHUECKHE
XapaKTePUCTHKU psAJia HaOII0AaeMbIX JaHHBIX
Tema 13.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepiKaHue (conepxanue

CocraBiienne TaOIUIl H
JyarpamMm Ha PaKTHKe

NPHUKJIATHOT0 MOAYJISA)

HpaKTI/I‘-ICCKOC 3aHATUC

[TepBuunas oOpaboTKa CTaTUCTUYECKHUX JaHHBIX. [ paduueckoe ux mpeacTaBlIeHHE.
Haxoxnenne cpeHuX XapakTepUCTHK, HAOIIOJaeMbIX JaHHBIX
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Tema 13.7 Copepxxanne yaeOHOT0 MaTepuana
Pemmenne 3a1a4. | DneMeHThl KoMOuHaTOpuku. CoOOBITHE, BEpPOSITHOCTH COOBITHSA. COXKEHHE W
OIEeMEHTHI YMHO>KE€HHE BEPOSTHOCTEU
KOMOMHATOPHKH, KonTponbnas pabora

CTATUCTUKH U  TEOPUH
BEPOATHOCTEM

CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN

Paznen 14. YpaBHeHusi
U HepaBeHCTBa

Tema 14.1
PaBHOCUIBHOCTE
yYpaBHEHUU U HEPABEHCTB.
OO01Ke MEeTOIbI pEIICHUS

Coneprxanue yueOHOro Matepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

PaBHOCMIIBHOCTE ypaBHEHMI M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCWIIBHBIX TIE€PEXOAaX B YpaBHEHUSAX M HepaBeHCTBax. OOmme MeToabl
pellleHns ypaBHEHUM: MEepexoJl OT paBeHCTBa (PYHKUIMH K PaBEHCTBY apryMEHTOB
JUIE MOHOTOHHBIX (DYHKLIMH, METOJl pa3jloKE€HUs Ha MHOXKHUTEIH, METOJ] BBEJICHUS
HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TpadUIECKUil METO

Tema 14.2 Coneprxanue yueOHOro MaTepuaa

I'padpmueckuit metoa | KomOuHMpoBaHHOE 3aHATHE

peLIeHUs YpaBHCHUH, | OOLIMe METOIbI PEIICHHsT HEPABEHCTB: MEPEX0/] OT CPAaBHEHHS 3HAYCHHUN ()YHKIMI

HEPABCHCTB K CpaBHEHHMIO 3HAYEHUM aprymMeHTOB [UIi MOHOTOHHBIX (YHKIUH, METOJ
MHTEPBAJIOB, (PyHKUIMOHATBbHO-Tpaguueckuili MeTo. I'paduueckuil MeTo] perieHus
YpPaBHEHU U HEPABEHCTB

Tema 14.3 Coneprxanue yueOHOro MaTepuasa

VYpaBHeHU u | KoMOMHHpOBAaHHOE 3aHATHE

HEpPaBCHCTBA C MOAYJIEM

OHpe,Z[CJ'ICHI/IC MOOYJIA. PaCKpLITI/IC MOAYJid TI0 ONpCACIICHHUIO. HpOCTCI‘/’II_HI/IC
YpaBHCHHA U HCPABCHCTBA C MOIYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX TICPEXOJ0B B
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OIIpEe/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJAYJIEM
Tema 14.4 Coneprxkanne yueOHOr0 MaTepurasia 2
YpaBHeHMs u | KoMOuHupoBaHHOE 3aHATHE
HEPaBCHCTBA ¢ | 3HaKoMcTBO ¢ mapamerpoM. [Ipocreiinne ypaBHEHNsI © HEPABEHCTBA € IIapaMeTPOM
napaMeTpamu
Tema 14.5 IIpo¢eccuoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue 4
CocraBiieHHE U pELICHHE | MPUKJIATHOTO MOTYJIsl)
poheCCHOHATBHBIX [IpakTuueckue 3aHATHS
3a1a4 c IIOMOIIBIO | PerieHue TEKCTOBBIX 3a]a4 IPO(PECCHOHATBHOIO COAEPIKAHUS
ypaBHEHUH
Tema 14.6 Copep:xanue yueOHOro MaTepuana 2
Pemenue 3aja4. | OOuIre MeTobl pelIeHHs] YpaBHEHUI. YpaBHEHUSI U HEPABEHCTBA C MOIYJIEM U C
YpaBHeHUs U | mapaMeTrpamu
HeEpaBeHcTBa [IpakTnueckoe 3anaTne 1
PemenneypaBnenuit

KoncynbTanun 4
IIpomexyTounas arrecranms (Jk3amMeH) 24
Bcero: 258
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3. MeToauyeckne yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
paodot
[IpoBeaeHNEe NPAKTUUECKUX 3aHATUM MMO3BOJIAECT PEAIM30BATh CIIEAYIOLINE
TUAAKTHYECKUE LEeNH U 3aauu:
l) OINTHUMAJIBHO COYCTATh JICKIIMOHHBIC 3aHATUSA C CHUCTEMaTHUYECKOM
CaMOCTOSITENIbHOM yueOHO-T103HABATEIbHOM eI TeIbHOCThIO CTY/IEHTOB, X TEOPETHUECKYIO
MOATOTOBKY C MPAKTUYECKOM;

2) pa3BUBATh YMEHMUSI, HABBIKA YMCTBEHHOI pabOThI, TBOPUYECKOTO MBIILICHUS,
YMEHHUS UCII0IB30BATh TEOPETUUECKUE 3HAHUS JIUISl PEIICHUS MPAKTUUYECKUX 3a/1a4;

3) ®opMHUPOBATh YMEHUE UCII0JIB30BATh CIIPABOYHYIO, TPABOBYIO, HOPMATHUBHYIO
JIOKYMEHTAIMIO U CTICIIHAIIBHYIO TUTEPaTypy;

4) dbopMUPOBATH y CTYIEHTOB HHTEPEC UCCIIEN0BATENbCKOM NEATEIIbHOCTH;

5) OCYIIECTBIISATh JUArHOCTUKY U KOHTPOJIb 3HAHUHM CTYJIEHTOB MO OTJCIbHBIM

pasjesiamMm u TeMaM MporpaMMbl.

Buabl npakTH4ecKuX 3aHATHH

[IpakTuueckass paboTa 3aKiO4YaeTcs B BBINOJHEHHH CTYAEHTaMH, MOJ PYKOBOACTBOM
mpernojaBaresisa, KOMIUIEKCa YYEOHBIX 3aJaHUM HaAIpaBJICHHBIX Ha YCBOGHHE HAyYHO-
TEOPETUYECKMX OCHOB YYeOHOW JUCIUIUIMHBL, MPHOOPETEHUE MPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJIaMH MTPAKTUICCKOU paObOThI C IPUMEHEHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTWH. DBbIMOMHEHUS NpakTUYECKOMl paboThl  CTYACHTHI
MIPOU3BOJISIT B MUCBbMEHHOM BHUJE. OTUYET MPEOCTaBIIACTCS MPENO0IaBaTelio, BEAYIIEMY TaHHbIN
npenmer. [lpakTuueckue 3aHATHA ~ CIOCOOCTBYIOT — Oosiee  TIIyOOKOMY — TMOHHMAaHUIO
TEOPETHUECKOr0 MaTepuaia Y4eOHOro Kypca, a Takke pa3BUTHIO, (OPMHUPOBAHHIO U
CTAaHOBIICHUIO pPAa3JIMYHBIX YpPOBHEH COCTaBISAIOMUX MPOGECCHOHATHHOW KOMIIETEHTHOCTH
CTYAEHTOB.

3.1. TeMaTHKa M coep:KaHMe MPAKTHYECKHUX 3aHATHIT/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamuel.

Tema 1.3. 'eoMeTpusi Ha TIIIOCKOCTH

Conepskanue: Buosl niockux gueyp u ux niowaos.
Ilpakxmuko-opuenmuposantvie 3a0a4u 8 Kypce 2eoMempuil Ha nI0CKOCmu

Ilpakmuueckoe 3anamue?.

Tema 1.4 [IpouieHTHBIE BEIYUCICHUS

Copnepxanue: Ilpocmvie npoyenmsi, pasHvle cnocobvr ux eviuucienus. CnodcHvle
npoyenmol

Ilpakmuueckoe 3anamue3.

Tema 1.5

YpaBHEeHUS 1 HEPaBEHCTBA

Conepxanue: Jlunetinvie, kKéaopammusvie, OpOOHO-TUHElHble YPABHEHUs. U HEPABEHCIEA

Ilpakmuueckoe 3anamued.
Tema 2.5.11apasienbHble, NepIEHANKYIISPHbIE, CKPEIUBAIOIINECS MPSIMbIe
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Conepxanue: Axcuomvr cmepeomempuu. IlepnenOuxyiapHocmes npsamou u NIOCKOCHU,
NApanieibHoCmsb — 08YX  NPAMbLX, NEPREHOUKVISAPHLIX — NIOCKOCMU,  NePReHOUKYISAPHOCTb
niockocmetul

Ilpakmuueckoe 3anamues.

Tema 3.3 [IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4U HA KOOPAUHATHOMN TIOCKOCTH

Conepxanne: Koopounamuas niockocms. Buluucienue paccmosimuti u niaowaoei Ha
nirockocmu. Konuuecmeennvie pacuemol

Ilpakmuueckoe 3anamue6.
Tema 4.6 [Ipeobpa3oBanne rpag kOB TPUTOHOMETPUUYECKHUX (PYHKIIUI
Copepxanue: [Ipeobpazosanue epapuxos mpucoHomempuyeckux yHKyul

Ilpakmuueckoe 3anamue?.

Tema 4.7 Onucanue MPOU3BOJCTBEHHBIX MPOLIECCOB C MOMOIIBIO TPauKOB PyHKINH

Conepxanme:  HMcnonv3osanue — c80UCME  MPUSOHOMEMPUYECKUX — (QYHKYull 8
npogheccuoHanbHuIX 3a0auax

Ilpakmuueckoe 3anamues.

Tema 5.2 [IpuMeHeHNE KOMIUIEKCHBIX YHCEN

Conepxanue: Buinonnenue pacuemos ¢ NOMOWbIO KOMNIEKCHbIX uucen. llpumepol
UCNONIL30BAHUSA KOMNAEKCHBIX YUCe

Ilpakmuueckoe 3anamue9.

Tema 6.6 @uznyeckuil CMbICI IPOU3BOIHON B MPO(EeCcCCHOHAIBHBIX 3a/1a4ax

Copepxanue: Qusuueckuti (MexanuyecKuti) cCMolcli BPOU3800HOU — MCHOBEHHAL CKOPOCHIb
6 Mmomenm epemenu t: v ==S"(t)

Ilpakmuueckoe 3anamuel 0.

Tema 6.10 HaxoxaeHue ONTHUMaIbHOTO pe3ylbTaTa C IIOMOILBIO IPOU3BOJHON B
NPaKTUYECKHUX 3a/1a4ax

Copepxanue: Haumenvuiee u naubonvuiee 3navenue QyHKyuu

Ilpakmuueckoe 3anamuel 1.

Tema 7.7 I[Ipumepbl cuMMeETpHil B mpodeccuu

Conepxxanne: Cummempus 8 npupooe, apxumexmype, mexHuke, 8 Oblmy

Ilpakmuueckoe 3anamuel 2.

Tewma 7.8 IIpaBuIbHBIE MHOTOTPAHHUKH, HX CBOMCTBA

Conepxanue: [lonamue npasunvroco  muoz2ocpanHuxka. (Ceolicmea  NpaBUIbLHBIX
MHO202PAHHUKOG

Ilpakmuueckoe 3anamuel 3.

Tema 7.15 KomOuHammm MHOTOTpaHHHUKOB U Ten  BpameHus. KomOunammu
TEOMETPUUYECKUX TEIl

Cogepxanue: Kombunayuu ceomempuieckux mei
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Ilpakmuueckoe 3anamuel4.

Tema 7.16 I'eomerpuyeckne KOMOMHAMM Ha TpakThke. Mcmonp3oBaHue KoMOWHAIUN
MHOTOTPAHHHUKOB M T€J BPAIICHUS B MIPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4aX

Conepxkanne: Hcnonvszoganue KOMOUHAYUUL MHO20CPAHHUKO8 U Mel 6PAWEHUs. 6
NPAKMUKO-0PUESHMUPOBAHHBIX 3A0AYAX

Ilpakmuueckoe 3anamuel 5.

Tema 8.5 OnpeneneHHbld UHTETPAJl B )KU3HU

Conepxanue: ['eomeTpudeckuil CMBICI ONpeaesIeHHOro nurerpaina. @opmyna Herotona -
JleliOHMLIA.

Pemienne 3amau Ha mMpUMEHEHWE HHTETpaia sl BbIUUCICHUS (PU3NYECKUX BEIUYUH U
IJIOIIAAEH

Ilpakmuueckoe 3anamuel 6.

Tewma 10.2 Penienune noka3zareabHbIX YpaBHEHUN U HEPABEHCTB Coneprxanue yueOHOTO
Marepuana

Pemenne mnokasaTelbHBIX YpaBHEHHMH METOJOM YpPaBHHUBAHMS II0Ka3aTelled, METOIOM

BBEJCHUS HOBOW  IEpeMeHHOH, (YHKUHMOHAJIbHO-TpapUuecKuM  MeTonoM. Pemenue
IIOKa3aTeJIbHBIX HEPABEHCTB

Copepxanue: PemieHue nokasareabHbIX YPaBHEHUM METOJIOM YpaBHMBAHHS IOKa3aTeseH,
METOZIOM BBEJICHHUS HOBOH NEpPEeMEHHOW, (DYHKIMOHAIBHO-TpapUUecKuM MeToaoM. Pemienue
IIOKa3aTeNIbHbIX HEPABEHCTB

Ilpakmuueckoe 3anamuel7.

Tema 11.6 Jlorapugmsl B IpUpoe U TEXHUKE

Conepxanue: Ilpumenenue norapudma. Jlorapupmuueckas crnupans B npupone. Ee
MaTeMaTUYECKHUE CBOMCTBA

Ilpakmuueckoe 3anamuel 8.
Tema 12.3I'padsl. [Tonstue rpada. Ca3Hbli rpad, nepeBo, LUK rpad Ha MIOCKOCTH
Copneprxanue: CBs3Hbl rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH

Ilpakmuueckoe 3anamuel9.

Tema 13.3 BeposiTHOCTH B IpodecCHOHATBHBIX 3a7auax

Copepxanue: OTHOCHTENbHAs YacTOTa COOBITHSA, CBOMCTBO €€  YCTOHYMBOCTH.
Craructudeckoe omnpeaeneHne BepossTHOCTH. O1ieHKa BEpOSITHOCTH COOBITHS

Ilpakmuueckoe 3anamue20.

Tewma 13.6 CoctaBneHue TabJIUIl U JUArpaMM Ha MPAKTHKE

Conepxxanne: IlepBuunas oOpaboTka CTAaTUCTUYECKMX JaHHBIX. [ paduueckoe wux
npencTaBieHne. HaxoxaeHne cpeJHuX XapaKTepUCTHK, HAOTI0JaeMbIX JTaHHBIX

Ilpakmuueckoe 3anamuel.
Tema 14.5 CocTaBieHue u pemeHrne mpoPpecCHOHATBHBIX 33714 ¢ TTOMOIIBIO YPAaBHEHHI
Copepxanue: PemieHue TeKCTOBBIX 3a/1a4 MPo(ecCHOHAIBHOTO COAEPKAHUS
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Ilpakmuueckoe 3anamue?2.
Tewma 14.6 Pemienue 3a1a4. YpaBHEeHUsI U1 HEPABEHCTBA
Conepxanue: PeienueypaBHeHUi

4. ®oHJ OLIEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpPOJb M OLEHKA PE3yIbTaTOB OCBOCHHUS OOIICOO0pa30BaTEIHHON JUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBJICHHbIC Ha (JOPMHUPOBAHUE OOLINX
KOMITETEHIIMI 1O pa3/ieiaM U TeMaM COJIepKaHusl yueOHOTro MaTrepuania.

Koa xomnerennuu

Paszngen/Tema

Tun oeHOYHBIX MePONPUSITHS

OK-01

Bce paznensl

TectupoBanue

YcTHBI onpoc

MaremaTuyecKuii TUKTaHT
NunuBuayanpHas cCaMOCTOSITEIIbHAS
paborta

[IpencraBnenue pe3yibTaToB
MPAaKTHYECKHUX padoT

3aiuTa TBOPUECKUX paboT

3aluTa UHIMBUIYaIbHBIX IPOEKTOB
KonTponbnas padora

BrinonHenue 3x3aMeHaImOHHBIX
3aJaHui

KOHTpOJ’IbHO'I/I3MepI/ITe.TII>HbIe MaTepuajabl BKJIIOYAK0T:

DoHJ OLIEHOYHBIX CPEACTB AJH BXOAHOI'0 KOHTPOJIA

BxoaHO0# KOHTpPOJIb COCTOMUT W3 3a/JlaHHM, B3SATHIX U3 OTKphITOro 6anka OI'D u BIIP mo
MareMatvke. Ha BhImogHEHUE 3aaHuil BXOAHOTO KOHTpOJs naerca 1 akagemuueckuil yac (45

Bx0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 0043aTeTbHON U JOMOIHUTENBHOM.
OO0s3aTennbHAasl YacTh COJEPXKHUT 3aJaHUS MHHUMAJIBHOTO 0053aT€bHOTO  YpPOBHA,

JOIIOJIHUTCIIbHAA 4aCTb — 0oJiee CIIOXKHEIC 3aJaHusl.

[Tpu BeIMOIHEHUU 33AaHUN TpeOyeTcs MPeICTaBUTh X0/ PEHICHHs U YKa3aTh MOJyYeHHBIN
otBeT. [IpaBUIBHO BBIMOIHEHHOE 3aJaHUE M3 00S3aTENBFHON YacTU OICHUBAETCS B OJUH Oaii;
MIPABWJILHOE BBITOJIHCHUE 3aJaHHWK JIOTIOJTHUTEILHOW YacTH OIeHWBaeTcs 3 OatamMu wiam 1-2
OariamMu 32 YaCTHYHOE PEIICHNUE.

bansl, mosy4eHHbI€ 3a BCE BBIIIOJHEHHBIE 33/ITaHUSI, CYMMUPYHOTCSI.

IlIkana nepesooa 6annoe ¢ ommemKu no NAMUOAINLHOU CUCEME

Ommemka

Yucno 6annos,

Heo0x00umoe 011 noJIy4eHUs1 OMMEMKU

«3» (y008.)

7-9
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«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmol):

OK 01

3aoanun 6x00H020 KOHMPONA

Oo0si3aTe/ibHAs YAaCTh
Ilpu pewenuu 3ad0anunt 1-4 3anumume npasuIbHBLIL OmMEem U3 Yembvlpex
nPeoI0IHCeHHbIX:
1. (1 6amn) Packpoiite hopMyty COKpaIIEeHHOTO YMHOXECHHS a’-b?:
A) a%>-2ab+b? B) (a-b)(a+b); B) a?+2ab-b% I') (a-b)(a-b)
2. (1 6amn) [Inomaap TpeyroabHUKA BEIUUCISAETCS 110 hopMmyIe:

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

10 5

9
3. (1 6amn) Kakoe u3 cienyromumx 4uces 3aKI0YeHO0 MEXY YUCIIaMu 17 4 8

A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6amn) Jansl rpaduxu ynkuumii. Kakas popmyna coorBercTByeT rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 : o[ 1

1 9
=—-x—06 _ 2 = ——
a2 gy =X SR Ilg YT s

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL Omeem.
1 11

5. (2 6amna) Beraucnure: 2 5
6. (2 Gamma) Pemmre ypaBHEeHUE X2-7x+10=0. Eciu ypaBHEHHE HMeeT OoJiee OIHOTO

KOpHSI, B OTBET 3alUIINTE MEHBIINNA U3 KOPHEH.
7. (2 6anna) s pemonTa Tpedyercs 57 pyiaoHoB o6oeB. Kakoe HanMeHbIIee KOJTHMYECTBO
nayek OOOMHOro Kies HYKHO JJisi TaKOro PEeMOHTa, eciau | mayka Kies paccuuTaHa Ha 5

pyJ0HOB?
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8. (2 6amra) Beicora BH mapamnenorpamma ABCD penut ero cropony AD Ha oTpesku
AH=2 u HD=32. [uaronans mnapamienorpamma BD pasna 40. Haiigute momans
napasuieJorpaMma.

JlonoJHuTeIbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE PEUICHUSA U NOJYYEHHDLI
omeem.

9. (3 6ayma) Pp16010B pOIIIBLT HA JIOJKE OT IMPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYEHUIO PEKH, 3aTeM OpOCHUII SIKOPb, 2 Yaca JIOBWJI pbIOy U BEpHYJICS 00OpaTHO uepe3 5 4acoB OT
Ha4dajla mMyTCIICCTBUA. Ha xakoe PacCTOAHUEC OT MPHUCTAHU OH OTIUIbLI, €CJIN CKOPOCTH TCUCHUA
peKH paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTb JOAKH 6 KM/4?

ITAJIOHLI OTBETOB:

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

OTtBer

DoHJ 01IEHOYHBIX CpPpeaCTB AJisl TEKYIEro KOHTPOJIA

Texylmuii KOHTpOJIb NPOBOJATCS BO BpEMs AayAMTOPHBIX 3aHATHA II0 MAaTEMaTUKE B
COOTBETCTBUHM C Y4YeOHBIM IUTAaHOM H paboueld mporpammbl OJ] «Marematnka» 1o BCeM
pasgenaM nporpamMmsbl. TeKylMid KOHTpPOJIb COCTOMT M3 JBYX YacTel: TEOPETUYECKOW U
npakTuueckoi. [Ipu aTom oOGyuaroniyecs noxy4aroT IB€ OTMETKH.

TeopeTnueckas 4acTb MPOXOTUT B (hOpME YCTHBIX OTBETOB: OOYYArOIIHECsS BHITSATUBAIOT
MATh KapTOUYEK C BOMPOCAMH, JAIOT TOJHBIA OTBET (CO CIHCKOM BOIPOCOB OOydYarouiuecs
3HAKOMSITCS B Ha4Yalle U3y4eHUs pa3zena).
IlIkana nepesooa 6ann0e 6 ommemku no NAMUOANTLHOU cucmeme

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
o0auka EI'D u BIIP mo marematuke.

Ha BbInosHeHHe KOHTPOJIIbHOM paboThl MO MaTeMaTHKe jaetca | akageMudyeckuil yac (45

KonrtponbHas pabota coCTOMT UX 2-X yacTeil. B mepBoit yactu npeziaraercst BHIOTHUTD 4
3aJjaHis — BBIOpATh TPABWIBHBIA OTBET W3 YETHIpEX MPEMJIOKECHHBIX. Bo BTOpoil wacth
IpeJIaraeTcst BHIIOIHUTE 6 3aJaHUi — OPOPMUTE XOJ1 PELICHHUS U 3alUcaTh MOJy4YEHHbIH OTBET.

3a MpaBMIIBHOE BBHIMOJIHEHHE JIIO00TO 3aaHus MEPBOH YAaCTH OOYYAIOMIMICS MOIydaeT
onuH Oamna. [IpaBuiabHOE BBIMOJHEHHE 33aJjaHUN BTOPOM YacTH OlleHHMBaeTcs 2 Oammamu uin 1
0asyIoM 32 YaCTUYHOE pEelleHUE.

Banel, noay4yeHHbIe 3a BCE BBINOJIHEHHBIE 33aHUs, CYMMUPYIOTCSI.
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IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno oannos,
Heo0Xxo0umoe 014 nOJIy4eHUs OmmemKu

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

42




®rEOY BO
rry
(11
A
B

PIrYTHUC

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ y‘—[PE)Iﬁ(HEHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 43

Hp}lele U niockocmu, Koopmmambt U 6€Kmopbsl 6 npocmpancmee

Oopazosamenvhble pe3yibmamot, noo1exHcauiue nposepke (rj1emenmol):

OK 01
Teopernyeckue BONPOCHI:
1. Cdopmynupyiite Teopemy [Tudaropa.
2. TlepeuuciuTte OCHOBHBIC (DUTYpPBI B IPOCTPAHCTBE.
3. Ilepeuncnure ciocoObl 3aJaHUS TUIOCKOCTH.
4. Tlpomomxutre Teopemy: «Eciam ogHa W3 IBYX — HApajUIeNbHBIX — MPSIMBIX

o

NEPIEeHIUKYJIPHA INIOCKOCTH, TO...».

[Tponomxute Teopemy: «Ecnu aBe mapasienbHble IUIOCKOCTH MEPECEKAIOTCS TPEThel,
TO...».

Cdopmynupyiite ornpeeneHue IByrpaHHOro yria.

PackpoiiTe moHATHE «YTOJ MEX1Y MPSIMBIMI.

[lepeuncnure B3aMMHOE PacIOIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE

Kakue npsiMble Ha3bIBatOTCS MapajljieIbHBIMU B IPOCTPAaHCTBE?

. Kakue npsimple Ha3bIBaIOTCS CKPEILUBAIOIINMMUCS B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBAIOTCS NEPIEHIUKYIIPHBIMU B IPOCTPAHCTBE?

. Ilepeuncinre B3aMMHOE PACIOJI0KEHHE NPAMOMN U IJIOCKOCTH B IIPOCTPAHCTBE.
. Packpolite moHATHE «yTOJl MEXAY IIPAMOMN U IUNIOCKOCTBIO.

. Packpolite noHsTHE (TTapaJlJIENIbHOCTD MPSMOM U MIIIOCKOCTH.

. Packpolite noHsTHE (TIEPIEHAUKYISIPHOCTD NPSAMOU U MIIOCKOCTH.

. Ilepeunciure B3auMHOE paCIIONOKEHUE IBYX INIOCKOCTEN B IPOCTPAHCTBE.
. PackpoliTe NoHsATHE «yT0Oa MEXAY INIOCKOCTSIMM.

. PackpoliTe NoHsTHE «1apaJlJIENbHOCTD TNIOCKOCTEN».

. Packpolite noHsTHE (IIEpNEHANKYIAPHOCTD INIOCKOCTEN».

. Kak HaliTu paccTostHME OT TOYKH 10 NPAMON?

. Kak Halitu paccrostHre Mexay IpsMbIMU?

. Kak Haiitu paccrosiHre MeXay TIOCKOCTSIMU?

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

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

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

. [lepeuncinre cBOMCTBA MApaUIEIBHOTO MPOEKTUPOBAHUSI.

. VI3 4ero cocTouT NpsAMOYTOJbHAsl CUCTEMA KOOPIUHAT B IPOCTPAHCTBE?
. Ecnu To4Ka IeXUT B INIOCKOCTH Xy, Kakasi KOOpJIMHATa y Hee HyseBas?

. I[lpuBenuTe npuMep KOOPIMHAT TOUKU A, KOTOpas JIEKUT Ha OCH Z.

. Packpolite moHsATHE «BEKTOPY.

. Kakne BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

. Kakue BEeKTOpBI Ha3bIBAIOTCS NEPIIEHIUKYIIPHBIMU?

KonTpoabHuas padora
IlepBas yacThb

43




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTucC Aucm 44

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuNbHLIL OmMEem U3 UYemovipex
NPeONoHCEHHDIX.

1. (1 6amn) PacumdpyiiTe KpaTKyro 3amuch: a€ f3.

A) ToYKa a MPUHAJICKHUT IJIIOCKOCTH B; b) Touka a mpuHamIexKuT npsamoit §; B) npsmas a
MPUHAJJICKUT TUIOCKOCTH [§; ') mpsiMast & mepecekaeT IIoCKoCTs 3.

2. (1 6amn) [psmeie AB u CJ] ckpemuatotcsi. Kakoe pacnionoxenue umeror npsimpie AC
u BJ1?

A) napamnensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

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

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

4. (1 6amn) Hamsl touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil kKakoro oTpe3Ka
sBisieTcs Touka M(0,3,4)?

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

Bropas yactb

Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEem.

5. (2 6amna) Yepes koHubl otpe3ka AB u ero cepenuny M mpoBefeHbl MapajuieNbHbIE
IIPsIMBIE, MIEPECEKAIOIE HEKOTOPYIO IUNIOCKOCTh B TouKax A1, B1 u Mj. Halinure mmny otpeska
MM, ecnu 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 orpezox C/,
ecm AB=5 cm, BC=13 cm, AJI=9 cm.

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

8. (2 6amna) Haueptuts ky0 ABCIA1B1C1/11. [Toctpouts Touky KEAB, Touxky MEJI;C,
otpe3ok PEEA;1B1C;.

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

10. (2 ©Oamma) Odopmute auct Oymaru A4 BEepTUKAIBHBIMH, TOPU3OHTAIBHBIMU,
HAKJIOHHBIMU JIMHUSIMU, UCIIOJIb3Yys Pa3HbIE IBETOBHIE OTTEHKHU.

ITAJIOHBLI OTBETOB:

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

OTBer
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3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue hynkyuu

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

OK 01
Teopernueckue BONpochl:

1. Uemy paBeH yrois B OIMH pajuas?

2. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOrOo Kpyra (yHKLHUS y=sinX HpUHUMAET
MOJIOKHUTEIIHbHBIC 3HAUYCHHS?

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS y= COSX IPUHUMAET
OTPHIIATEIIbHBIC 3HAYCHUS?

4. [Tponomxute onpenenenue: «CUHYC OCTPOro yria — 3T0...».

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

6. [Tponomxute onpenenenue: «TaHreHe 0CTPOro yria — 370...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.

8. Yemy paBHO npou3BeaeHue (gx*ctgx?

9. Yemy paseH Sin(2x)? Chopmynupyiite NpaBuiio BHIYUCICHHS.

10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIIO BEIYUCICHHUS.

11.  Ilepeuucnure TPUrOHOMETPUUECKUE PYHKIUU, YKAKUTE UX MEPHOMIBI.

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

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

14. Omnpenenure 06s1acTh 3HAYCHHS QYHKITUU Y=3C0S(5X)?

15.  Ilepeuncnure criocoObl peleHuss TPUTrOHOMETPUYECKUX YPaBHEHUH.

16. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPHYECKUX YpPaBHEHUH

[IEPBOTO NOPsIKa.
Packpoiite anroputm penieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPAaBHEHMM
BTOPOTO MOPSAIKA.

17.

KonTpoabLHas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMEem U3 Yemuipex nPeoioHceHHbIX.

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

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

2. (1 6amm) Yrinom kakoit ueTBepTH ABnsieTcs yroi a=410°?

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

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

4. (1 6ann) Iepuoxa pyHKIMM y=sinx?

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

Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMaEemn.

5. (2 6amra) Beraucnure: sing + C0S g

. V2 . V2
6. (2 6amna) Halinure 3HaueHNE BHIPAKEHUS 4arccos? - 4arcsin(— 7)

7. (2 6amna) Haiinure 3HaUeHHE BbIpAXKEHUS Ttg 13- g 77°.

1 . .
8. (2 6amna) Pemute ypaBHEHHE COS X = e 3anumunTe HAMMEHBIINI TOJ0KUTEbHBIN

KOPEHb YPaBHECHUSL.
9. Pemmre ypasuenue Sin’ x - 4 sin x + 3 =0.

10. IToctpoiite rpaguk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SINX

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 10
3ajaHus
OtBer
Ilpou3seoonan u nepeooopasznan hynkyuu
Obpa3zosamenvuvie pe3yivbmanovl, noodaexcaujue npogepke (Inemenmot):
OK 01
Teopernyeckne BONPOCHI:

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

2. PackpoiiTe reOMETpUYECKHUI CMBICI TIPOU3BOJIHOM.

3. Packpoiite pusnueckuii cMbIC TPOU3BOIHOM.

4. [Tepeuncnnre npaBuiia BEIYUCIECHNS TPOU3BOIHBIX.

S, Uemy paBHa MPOU3BO/IHASL CTENEHHON (QYHKIIUU?

6. YemMy paBHa IpOU3BOJHAS TIPOU3BEICHUA?

1. Uemy paBHA MPOU3BOJIHAS YACTHOTO?

8. Yemy paBHa IPOM3BOIHAS CIOXKHON GYHKIUU?

9. Cdopmynupyiite npu3Hak Bo3pacTaHus PyHKLIUU.

10.  Cdopmynupyiite npu3HaK yobIBaHUS (QYHKLUH.

11.  CdopmynupyiiTe npru3HaK TOYKH MaKCUMyMa (QyHKLIHH.

12. Cdopmynupyiite npu3HaK TOYKH MUHUMYMa (YHKIIUH.

13.  CocraBbTe QITOPUTM pemIeHHWs 3adad Ha HAXOXKICHUS HaWOONBIIETO W
HaMMEHBIIETO 3HaYeHUs! PYHKIUU Ha OTpe3Ke?

14. CocTaBpTe aITOPUTM HCCIEIOBAaHUSA U TOCTPOCHHS rpaduka (QYHKIUH C
IIOMOLIBIO TPOU3BOIHOM.

15.  TIpomomxwure onpenenenue: «Dyakiws F(X) Ha3bIBaeTCS ... ».

16.  Packpoiite reoMeTpHuECKUil CMBICI ONPEACICHHOTO UHTETpaa.

17.  Tlponmomxurte omnpenenenue: «KpuBoauHeiHas Tpanemus — 3T0...».
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18.
19.
20.

Chopmymnupyiite hopmyny Herorona-JIeiOnmua.
B uewm 3akimouaercst o0muii BUj BCeX NepBOOOPa3HBIX?
[lepeuncnure npaBuiia BEIYUCICHHUSI HHTETPAJIOB.

KonTpoabLHuas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguibHbLIL OMEEN U3 YEMBIPEX NPEOTIONHCEHHDBIX.

1.

(1 6ayu1) Yemy paBHa mpou3BoaHAS PYHKITUH szs?

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

2. (1 6ann) [To xakoit u3 GopMyI BEIUUCISETCS MPOU3BOAHAS YACTHOTO?

A) (utv)=u'+v'; B) (uv) =u'v+uv’; B) () = ; D(f(g(x)) =1 (g(x))*g ().
3. (1 6amn) Pemmnte ypasrenne f'(x)=0, eciu f(x)=3x% — 6x +4. BeiGepure oTBeT.

u'v—uv’

vz

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

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

Bropast yacthb

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

5.

x(r) = %

TOYKe ¢ abcuuccoit Xo. Haiiure 3HaueHne npousBoaHoit Gpynkuuu f(X) B Touke Xo.
YA

(2 oOamma)
?4+1—10

MaTepI/IaJ'IBHaH TOYKa  JIBHXXCTCA HpHMOHHHeﬁHO

3aKOHY

(rme x— paccTossHHE€ OT TOYKH OTCUeTa B MeTpax,t— Bpems B
CEKyHJIaX, M3MEPEHHOE C Havalla JBIDKEHHsS). B Kakod MOMEHT BpeMeHH (B CEKyHIax) e
CKOpOCTh ObLIa paBHa 5 M/c?

6. (2 6aiuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=1F(X) u kacatenbHas K HEMY B

7. (2 6amna) Pemure HEpaBEHCTBO: x*-16 <0
8. (2 Oamma) Ha pucynke wuzoOpaxken rpaduk ¢ynkuuu Y=f(X), ompenenénnoii Ha

untepsaiie (—3; 11). Haiinure nanmensinee 3Hauenue pynkuuu f(X)na otpeske [2;9,5].
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2 1 /1
) / ‘-,lII] =}
LN | Y|
\/

9. (2 6anna) Ha pucynke u300paxén rpaguk HeKOTopoi GpyHkumu Y — f (x) (n1Ba myda c

oOmieil HavyanbHOM Toukoi). [lonb3ysch PHUCYHKOM, BBIYHUCIUTE F (8) —F (6)7 rae F (x) —
OJIHA U3 MIEPBOOOPA3HBIX HYHKIIUH f(x).
YA

Q
o

I
o) 1 7 8

10. (2 OGamna) dupme «JluzaiiH+» BBIACIAIOT YYacTOK 3eMiM Mom@aapio 100 M2,

[Ipemmarator yeThipe yuyacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactok

0100puT TUpeKTOp GUpMBI «JU3aliH+»», yIUTHIBAs, YTO HEOOXOAMMO OYZAET MOCTaBUTH 3a00p
10 nepumerpy?

|
I
|
1
|
|
|
|
|
|
|
|
|
l

.
X

ITAJIOHBI OTBETOB:

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

OTtBer

Mmuozocpannuxku u mena epawieHus

Oobpa3zoeamenvhble pe3yibmamot, nooaeHcaujue npogepke (I11emMenmol):

OK 01
Teopernyeckue BONpPOCHI:
1. [Iponomxure onpenenenne: « MHOrOrpaHHUK — 3TO. .. ».
2. IIponomxure onpexnenenue: «llpusma — 3t10...».
3. [Iponomxure onpenenenue: «lIpsMOyroapHelil napaieaenunes — 3T0. .. ».
4, [Tponomxkure onpenenenue: «Kyd — 3T10...».
5. IIponomxure onpenenenune: «llupamuaa — 3To...».
6. CdopmynupyiiTe CBONCTBO 0 MPOTUBOJEKAIUX IPAHAX Mapajlieenumne/a.
7. CdopmynupyiiTe CBONCTBO O AMAaroHasAX Mapajuieenuneaa.
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8. CdopmynupyiiTe CBORCTBO O IMArOHATHN M TMHEHHBIX pa3Mepax MpsMOYTOJIEHOTO
napajuieJenunesa.
9. Kaxkas npusma Ha3zbIBaeTCs MpsiMOii?
10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIBHON?
11.  PackpoiiTe NOHSATHE «IIPABUIIbHAS TUPAMHUIAN.
12. Yo Takoe anodema npaBUILHON MUPaMUIbI?
13. B uyem oTiMYue TOJHOM TOBEPXHOCTH MPHU3MBbI OT TIOJHOW MOBEPXHOCTU
nUpaMubl?
14. ChopmynupyiTe TeopeMy O BBIYHCICHHH OOKOBOW ITOBEPXHOCTH TMPAMOI
MPU3MBL.
15.  CdopmynupyiiTe TeopemMy O BBIYHCIECHHU OOKOBOI MOBEPXHOCTH IMPaBUIbHOMN
MUPAMHU/IBI.
16.  HazoBute mnpeamersl u3 Baimieil NpohecCHOHATBLHOW NEATENbHOCTH, KOTOPHIE

UMEIOT (POPMBI MHOTOTPaHHHUKOB.

17.  Ilponmomxute onpenenenue: «LlumuHap —310...».

18. [Iponoskure onpenenenue: «KoHyc — 3T10...».

19.  Ilpomomxwure onpesneneHue: «Y CEYeHHbIH KOHYC — 3TO...».

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

21.  Yro sBNsETCS BBICOTOM YCEUSHHOTO KOHYyCa?

22. Yo sBNsETCS OCEBBIM CEUCHUEM LIIIMHAPA, KOHYCa, YCEUEHHOT0 KOHYca, mapa?

23. [lepeuncnure eAMHUIIBI U3MEPEHHUS IIJIOLAAN, O0BbEMA.

24.  Yemy paBHO OTHOIIEHUE IUIOMIAJAEH MOBEPXHOCTEH MOAOOHBIX GuUTryp B
poCTpaHcTBe?

25.  Uemy paBHO OTHOIICHHE 00BEMOB MOJOOHBIX (UTYP B MIPOCTPAHCTBE?

26. HazoBure npeameTs! u3 Bamieil npoeccuoHanbHOM A€ATEIbHOCTH, KOTOPbIE

UMEIOT (OPMBI TEJ BpaLICHUS.
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KoHTpoJbsHas padora
IlepBasi yacThb
Ilpu pewenuu 3ad0anuni 1-4 3anuwiume npaguIbHBIL OmMEem U3 Yemblpex

nPeONoHCEHHDIX.

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

A) B Mmerpax; b) B kyOuueckux merpax; B) B kBagpaTHbIXx MeTpax; ') B JIBYrpaHHBIX
rpagycax.

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

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

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

A) paBHOOeIpeHHBIN TPeYTroibHUK; b) paBHOOenpennas Tpanenus; B) npsamoyronbauk; )
NPSMOYTOJIbHAS TPACIIHS.

4. (1 6amn) Kakas ¢urypa momydaercst MpH BpaIIEHUH MPSIMOYTOJIBHOTO TPEYrOJIbHHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?

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

Bropas yacthb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEN.
5. (2 6amna) PeOpo ocHOBaHMS MPaBWILHOW TPEYroJIbHOW MUpaMubl 3 M, armodema OM.
Haiiaure miomaas 60KOBOM MOBEPXHOCTH MHUPAMUJIBIL.
6. (2 6ayna) JIBe cTopoHBI MmapajuiesiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMNBIIYIO0 CTOPOHY MapajienorpaMmma.

a4

7. (2 6anna) [IpsAMOYroJpHUK CO CTOpOHAMHM 8 CM M 3 CM BpalaeTcsi BOKPYT OoJblueit
croponbl. Haiinute o6beMm, 1iommaad O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.
8. (2 Oamma) Haiimute 00BEM MHOTOrpaHHUKA, H300pKEHHOTO HA pHCYHKE (Bce
JBYTPAHHBIE YTIIBI IPSMBIE).
3

3

i

Fad

9. (2 6amna) Knnenty HE0OX0AMMO, YTOOBI B KOMHATE 0053aTENBHO MPUCYTCTBOBAIN 0ObEMHBIE
2JIEMEHTHI JIeKopa IWIMHIApHYECKOW ¢opmbl. [locTpouTh W3 OymMard MoJenb IMIMHIPA.
Pa3mepbl ans mocTpoeHUs BBIOpATh CaMOCTOSITENBHO, C YYE€TOM TOTrO, YTO COOTHOIICHHE
paanyca K BBICOTE JOIKHO OBITh 1:2.

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

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

OTtBeT

Cmenennasn, nokazamensvhan u n02apugpmuyeckas Qynkyuu

OoépaszoseamenvHolie pe3yrvmamal, noodiaexcaujue npoeepke (Inemenmst):

OK 01
TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite orpeneneHnue CTeneHHON QyHKIIH.

2. [lepeuncnure cBoicTBa CTENEHHON (PYHKIMN

3. ChopmynupyiiTe onpeaeieHne moKa3aTeTbHON (QYHKITHH.

4. [lepeuncaure cBoicTBa MOKa3aTENbHON (YHKIIMU

S. Cdopmynupyiite onpenenenue sorapupMuIecKoi GyHKIIH.

6. [Tepeuncnure cBoiicTBa JorapupMuUIecKoi GyHKIUH.

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

8. Yemy paBeH jorapudm npou3BeaeHus?

9. Uemy paBeH jorapu@m yacTHOro?

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

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

12. Yemy paBeH KOpEHb YETHOM CTETNEHU U3 OTpUiaTenbHoro uncia? [lpuBeanre
npuMep.

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

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

15. B uem 3akirodaercs rpaduuyeckuii crocod pemeHus ypaBHEeHHH.

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

nPeONoHCeHHbIX.

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

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

2

4. (1 6amr) Ykaxure 0bacth onpenenerus pyakiun f(x) = 1g 2):73

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

Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u nOIYYEHHbLI OMEEn.

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

7. (2 6anna) HaiinuTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amra)) PaccrosHue oT HabmrOmaTels, HaXOIAIIErocs Ha HeOObIION BhicOTE h
KHJIOMETPOB HaJ 3eMIIEH, 10 HaOMI01aeMOl UM JIMHUW TOPU30HTA BBIYHCIAETCS 1O (opmyre

= V2Rh .
! , tme R=6400 kM — pammyc 3emmu. C Kakoil BBICOTHI TOPU30HT BHIEH Ha
paccTostHuu 48 kusomMeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paadOaKTMBHOTO H30TOMAa €r0 Macca YMEHBINAETCS I10

m(t) =mg-277,
3aKOHY rie Mo — HadajabHas Macca M30Tomna, t— BpeMs, IpoIlIeaee 0T
HAYaJbHOTO MOMEHTa, | — TMepuoJ Toiypacmana. B HadanpbHBIE MOMEHT BpEMEHH Macca
n3zorona 184 mr. [lepuon ero nmonypacmana cocraisier 7 MmuH. Haitaure, yepe3 CKOJIbKO MUHYT
Macca u3otona 0yzaer paBHa 23 Mr.
10. (2 6anna) Haiiqute 3HaueHue BoipakeHus: logg 108 + logg 2

ITAJIOHBLI OTBETOB:

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

OTBer

Onemenmul meopuu 3ep0;1mnocmeﬁ U Mamemamuueckoil CmamucmuKku

Oobpa3zoeamensnsle pe3yibmanmol, nooaeHcauiue npogepke (11emMennmol):
OK 01
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TeopeTnyeckue BONPOCHI:

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

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe MpUMeEp HEBO3MOKHOTO COOBITHSI.

4. ITponomxute onpenenenue: «BeposTHOCTb CIIy4aiHOTO COOBITUS — ITO. .. ).

o. ChopmynupyiiTe MpaBUIO HAXO0XKICHUS CIOKCHHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHS BEPOSATHOCTEH.

1. Kak naiitu cpeanee apupmeTnyeckoe 4uciIoBoro psua?

8. Kak HaiiTu Meinany 4ynciioBoro psiaa?

9. Kak Brlumcisiercs pasmax 4uciioBoro psaa?

10.  Jlns yero HykHBI Auarpammsl, rpaduxu? Ilepeuncianre BUABI TuarpaMm.

11.  IlpuBeaute mpuUMEpbl MPOSBIECHUS 3aKOHA OOJIBIIMX YHCEN B NPUPOIHBIX
SIBJICHUSX.

12.  IlpuBeaure npumepsl MPOSBICHUS 3aKOHA OOJIBIIMX YUCEI B OOILECTBEHHBIX
SIBJICHUSIX.

13.  Yro u3yuaer crarucTuka?

14.  Ilponomxure onpenenenue: «Coyeranue — 310...».

15.  Ilponmomxure onpenenenue: «Pa3menienue — 31o...».

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

KourpoJanHas padora
IlepBas yacTh

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

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

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

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

A) cnydaiinoe; b) nHecnywaiinoe; B) noctoBepHoe; [') HeBo3MOXKHOE.

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

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

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHuEe €IHWHHUIl COBOKYNHOCTH IO TMpH3HaKy; b) pa3Ouenue eauHun
COBOKYITHOCTH Ha TpYMIbl M0 MpU3HaKy; B) o0oOmeHne enunnuHbiX (haktoB; 1) o0oOmeHne
€IMHUYHBIX TIPU3HAKOB.

Bropas yacrtb

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

5. (2 6amna) B oduce nu3aiiHEepCKOro areHTCTBa HAaXOJATCS 8 MOCETHTENeH >KEHCKOTro
nosia U 2 mMyxckoro. OnpeaenuTs BEPOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTuTCS
MY>KUMHA.

6. (2 6aima) Ha xondepennuo npuexanu 2 ydeHslx u3 ['epmanun, 3 u3 Cepbuun u 7 u3
HIBeitiiapun. Kaxapiii U3 HUX JenaeT Ha KoHpepeHIMH OIuH nokjian. [lopsaok 1oxmanoB
onpezensercss xepeObEBkoil. HaliiuTe BEpOSTHOCTH TOrO, YTO MSATBIM OKAXETCS JOKIIaJ
yueHoro u3 Cepoum.
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7. (2 6amna) Mama, Tumyp, uana, Kocts u AHTOH Opocuim kxpeduii — KOMY TOCTaHETCs
MPOEKT 1Mo oopmIIeHH O cBaieOHOTO 3ana. Haiiiure BEepOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMOIHATH AHTOH.

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

9. (2 6ayma) dau psag uucen: 175; 172; 179; 171; 174, 170; 172; 169. Haiinute Mmoay psiaa
U cpenHee apudMeTHIecKoe psija.

10. (2 6amma) ITpu aHanmM3e MEHOBBIX MPEANOUYTCHUH KIMEHTOB AU3aiHEPCKOTO areHTCTBA
MOJIy4eHBbl JAaHHBIE, MPEICTAaBICHHBIE B TaONUIE: JOJNS KIUEHTOB, NPHOOPETAIOIINX
MU3aiiHEepPCKUE YCIyTd OJMHAKOBOTO Ha3HAYEHUS, HO pa3Nu4HOM 1eHbl. HaliTu Moy ciydaitHoi
BEJIMYMHBI. X — [IEHBI MPOJIaBAEMbIX yCIYT.

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

ITAJIOHLI OTBETOB:

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

OTtBer

@DoHJ O1LIEHOYHBIX CpPpeacTB Jist pY6e)KHOl"O KOHTPOJIA

OoépazoeamenvHole pe3yrbmamel, noodaexcaujue npoeepke (Inemenmst):
OK 01

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

npeooiceHHbIX.

1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl HMEET ceperHa oTpeska AB —
Touka M?
A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3.- 4).

2. (1 6amn) IIpsmele AB u CJ] napamiensuble. Kakoe pacnonoxenue nmerot npsimbie AC
u B/1?

A) napamuiensnele; b) nepnennukynsapusle; B) ckpenmBatotes; I') nepecekatorcs.

3. (1 6amr) Kakue u3 GyHKIMI SBASIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke nzo0paxen rpaduk npousBogHoit Gpynkimu y=f(X). [Ipu kakom
3HA4YeHUH X (QYHKIUS MPUHUMAET CBOE HanOOJIbIIIee 3HaYeHUe Ha oTpeske [-4; -2] ?
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..ll
y=f"(x)
.".; I A
[0 1 x

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

Bropas yactb

Ilpu evinonnenuu 3adanuii 5-10 3anumiume x00 peuwieHus u nOJIy4EeHHbLIL OMEem.

5. (2 6amna) Yepes koHubl otpe3ka AB u ero cepenuny M mpoBeneHbl MapajielbHbIe
IIPsIMBIE, MIEPECEKAIOIE HEKOTOPYIO IUIOCKOCTh B TouKax A1, B1 m Mj. Halinure mmny otpeska
MM, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eciin AA1=6 cm, BB1=4 cM.

6. (2 6ama) ans Touku A(6,7,8) , B(8,2,6). Haiinure nuny Bektopa AB.

T

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

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

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

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

ITAJIOHBI OTBETOB:

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

OTtBer

DoH/1 OLIEHOYHBIX CPEACTB IS POMEKYTOYHOM aTTecTANNH (IK3aMeH)

Ha BeImomHEeHWEe THCHMEHHOW OHK3aMEHAIIMOHHOW paboThl MO MaTeMaTuke maercs 4
acTpoHOMHUYeckuX yaca (240 MuUHYT).

DK3aMeHaImoHHas padoTa COCTOUT MX 2-X YacTel: 00s13aTeTbHOM U TOTIOJTHUTEIILHOM.

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

[Ipu BBIONHEHWU 3aaHMl 00s3aTeNLHON YacTH TpeOyeTcs MPeICTaBUTh X0 PEIICHUs U
yKa3aTh TOJIYYCHHBIA OTBET. 3a MPaBUIBLHOE BBITIOJHEHUE JIO0OTO 3aJaHus W3 00s3aTeIbHON
yacTu oOydaroluiicss moiydaere oauH Oamr. [lpu BeIMOMHEHWM 3a/aHusl U3 JOMOIHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PEIICHHS U JaTh OTBET. [IpaBuiIbHOE BBITIOIHEHWE
3aJaHui JOMOJHUTEIbHON YacTH olleHuBaeTcd 3 OamnaMu miand 1-2 OamiaMHM 3a 4aCTHYHOE
perieHue.
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BaJ'IJ'IBI, IMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHusd, CYMMUPYIOTCS.

IlIkana nepesooa 6anno0e 6 ommemkKu no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHUs OMMEMKU
«3» (y008.) 6-9
«4» (xopowio) 10-14

(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmL)

«5» (omauuno) bonee 14

(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YACMUL)

OoépaszoeamenvHolie pe3yirvmamel, noodiexcaujue npoeepke (Inemenmst):

OK 01
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DK3ameHauyuoHHble 3a0aHU RO MameManmuKe
Oo0si3aTe/ibHAs YaCTh
IIpu BoInoIHeHnM 3a7aHui 1-12 3anuiuMTe X0/ pelieHus 1 MOJyYeHHbI 0TBeT.
1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)

2. (I 6arn) Ha puCyHKE IKUPHBIMH

un
oo

TOYKaMH IIOKA3aHO CYTOYHOC KOJHWYCCTBO OCAJKOB,

]
=T

BhITIaJaBIIuX B Dnucte ¢ 7 mo 18 nexadbps 2001 rona.

mooin
=
|

ITo TOPU30OHTAJIM YKa3bIBAOTCA YHCJIAa MECiAla, I10

}
==
LT

BEPTUKAIIU — KOJIMYECTBO OCAJKOB, BBIIIABIINX B

COOTBETCTBYIOLIMA JI€Hb, B MumMerpax. s

L I
[
™=

N S R T

HaArsIAHOCTH KUPHBIC TOYKH HAa PUCYHKE COCANHCHBI . \ ;

—

ST

nuHueH. OmnpenenuTe Mo PHUCYHKY, CKOJBKO ITHEH
BBINAJaI0 00siee 2 MUJTTUMETPOB OCAIKOB?
3. (1 6ann) CTouMOCTh yCIyT 4acTHOTO Iu3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,

CKOJIBKO CTOMJIM YCIIYTH JIM3aifiHepa /10 MOJ0pOoKaHusl, €cliu nocje KineHT 3amtatui 55000py6?
4, (1 6ann) Ha tapenke 16 muposxkoB: 7 ¢ ppiOOii, 5 ¢ BapeHbeM U 4 ¢ BumHei. 0ns
HayraJ BBIOMpaeT 0JIMH MUPOXKOK. HaiiiuTe BEepOsATHOCT TOTO, YTO OH OKAKETCS C BUILITHEH.

T 8 9 10 11 1z 1= 14 15 18 17

5. (1 6ann) Haiinure 3HaueHue Boipakenus 10g,2 + log, 32
6. (1 6ann) Halinute KOpeHb ypaBHEHUS 7-b6x=7.
7. (I 6amn) Pemmre HepaBerctBo 2 > 64. B OTBET 3alMIUMTE HAMMEHbLIEE
TIOJIOKHUTEITBHOE YUCIIO.
x+2 1
. 3x-2 4
8. (I 6ann) Haiinute KOpeHb ypaBHEHHUS
o 5
9. (1 6ann) Haiinnre npou3BoaHYy0 GYHKIIMHK 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 ocHoBaHusd 20 cM. PaccuuTaiiTe BMECTUMOCTh
JTAaHHOW MOCY/IbI, ICJICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans GuUrypsl, n300pakeHHON Ha PUCYHKE
/ |
| 4 \
A \
Tow
12. (1 6ann) Teno NBUXKETCS TO 3aKOHY S(t)=3t2+5t (M) Haiitu ckopocTh Tena uepes

lc mocne Havana ABUKEHUS.
JdonmoaHuTEJIbHAS YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumume x00 peuienusn u noJy4eHHblil Omeem

13. (3 6anra) BeruucouTe IONMAAb Y4acTKa CTOJIA, OTBEACHHOTO IS IPE3CHTAIlUH paboT
nu3aitHepa Bacwims, mepuMerp KOTOPOTO OTPpaHUYMBAOT JIMHUN FXZ-ZX-z nu

y=-x2+2. Breimonuute ueptexx. OTBET qaiiTe B KBapaTHBIX METpax.

14. (3 6amna) Pemmre ypaBHenme sin’X - 2sinx=0. B OTBeT 3alMIINTE KOJIHYECTBO
peLIeHUH, TPUHAIISKAINX TPOMeXYTKY [0; 47T ]
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15. (3 6anna) Haiinutre 00beM MHOTOTpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE
JBYTPAHHBIC YTIIBI MPSIMBIE).
| 1

3

[}

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBbIN JH3aliHEP BHIMOIHICT HA 5 4yacoB ObIcTpee,
yeM BTOpoi. CKOJIBKO OTKPBITOK 33 Yac M3rOTAaBIMBACT MEPBBINA TU3aHED, €CIIM U3BECTHO, YTO
OH 32 4aC MOXET IPUTOTOBUTH Ha 5 OTKPBITOK OOJIbIIIE BTOPOT0?

ITAJOHBI OTBETOB:

Homep 1123|4567 8910|1112 |13 |14 | 15| 16
3alaHusA

OTtBer

5.YCJIOBHUSA PEAJIM3ALIUU TPOI'PAMMBI TUCIUTIJINHBI

5.1. Ins peanmzanuu nporpammbl y4eOHOW JUCHUTUIMHBI TOJDKHBI OBITH MPETYCMOTPEHBI
CJIEAYIOLIME CelhalbHbIe TOMELICHUS:

Peanmzanus mporpaMMbl JUCIUIUIMHBI TPEOYET HAMWYHS YIeOHOTO KaOWHETa MaTeMaTHKH.

O6opynoBanue yueOHOTo KabuHeTa:

- TOCAZI0YHbBIE MECTa MO KOJHYECTBY O0YJarOIIUXCS;

- pabouee MeCTO MpenojaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;

- 3aJJaHNA 111 KOHTPOJIBHBIX PadoT;

- Ipo¢eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMHS;

- MaTepHaIIbl K3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAIBHBIN KOMIIBIOTEP C JMIIEH3MOHHBIM MTPOTPAaMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP € IKPAHOM.

6.MudopmannoHHoe obecneyeHHe Peaiu3aluM MPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul HMCIIOJIB30BaHUS B 00pa3oBaTeNbHOM IIpoliecce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMUS.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUSA

1. Amumos, III. A. Marematuka. Anre6pa ¥ Hadana MaTeMaTHYECKOro aHaIM3a. ba3oBblii ypOBEHb :
aneKkTpoHHass Gopma yuedbnoro mocobmst mmst CIIO / III. A. Ammmos, M. A. Tkauépa, }0. M. Komsarun. -
Mocksa : [lpocsemienue, 2024. - 463 c. - ISBN 978-5-09-107569-4. - Tekct : asnekTpoHHbId. - URL:
https://znanium.ru/catalog/product/2125328
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2. Mep3msak, A.I'.. Marematuka. ['eomerpus. 10 xmacc. YrmyOn€HHBI YpOBEHBH :
VYuebnuk / A.I'. Mepznsx, [I.A. Homuposckuii, B.E. pellogonbckoro; noa. pea. B.M. [lonsikos
— Mockaa : [Ipocsemenue, 2023. — 10 c¢. — URL: https://book.ru/book/958007

3. Cenbix, U. 10., Iuckpernas marematuka : ydyeonoe nocooue / 1. 10. Cenpix, 1O. b.
['pebenmukoB. — Mocksa : KuoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

4. Mep3mik, A.I'.. Maremaruka. ['eomerpus. 11 kmacc. YrinyOn€HHBIH ypOBCHB
VYuebnuk / A.I'. Mepznsxk, [1.A. Homuposckuii, B.E. pellogonbckoro; nmoa. pea. B.M. [onsikos
— Mockaa : [Ipocsemenne, 2023. — 10 ¢. — URL: https://book.ru/book/958056

5. IlparyceBuu, M.S.. Matemaruka. Anrebpa U Havasia MareMaTHyeckoro ananmusza. 10
Kjacc. YrinyonéHublil ypoens : Yueonuk / M S, IIparycesuu, K.M. Cton6os, A.H. I'onoBun —
MockBa : IIpocBemenune, 2025. — 10 c¢. — ISBN 978-5-09-115713-0. — URL:
https://book.ru/book/958016

6.2. OcHOBHBIE JIEKTPOHHBIE U3aAHUS

1. Beepoccuiickue natepuer-omumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

2. Enunas xoyutekiust udpoBbix 00pa3oBaTeabHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.
3. Nudopmanmonnast cuctema «EQnHOE OKHO 10CTyma K 00pa3oBaTeIbHbIM

pecypcam». - URL: http://window.edu.ru/ (mara oopamenus: 02.07.2022). - Tekcr:
AJIEKTPOHHBIN.

4. Hayunas snexkrponnas oudauorexa (HOB). - URL: http://www.elibrary.ru (mara
obparmenust: 12.07.2022). - TekcT: 27IeKTPOHHBIH.

5. OTkpsIThIH KOUIEK. MaTematuka. - URL: https://mathematics.ru / (nara
obpamenusi: 08.06.2022). - TekcT: 3MEKTPOHHBI.
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