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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 €€
peleHHs, HaXOAUTh apPIYMEHTHI [Tl TOKa3aTeJIbCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTPhI
Y KPUTEPUU PELICHUS,
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- QHAJIU3UPOBATH MOJTYUYCHHBIE B X0JI€ PEIICHUA 3a/1a4d PE3YJIbTaThl, KpUTUYECKHU OLICHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETb NePEHOCUTH 3HAHUSI B TIO3HABATEILHYIO U MTPAKTUUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH,
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

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

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHOW U COLMATBHON TTPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE S3bIKOBOM M YHMTATENIbCKOM KYJIbTYpPbl KakK CpEACTBa B3aMMOJIECHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA;

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

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU IO3HABATEJIbHBIMH JAEHCTBUAMM:

B) pabota ¢ napopmarmei:

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

- CcO37aBaTh TCKCTHI B PAa3IMUHBIX (hOopMarax ¢ y4eTOM Ha3HAueHUs WHPOPMAIUU U IIEICBOU
ayJIUTOPUH, BBIOUpPAs ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

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

- HUCTOJB30BaTh CPEJCTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN B PEHICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3aJa4 C COONIOACHHEM TpeOOBaHMIA
OPrOHOMHUKHU, TEXHUKU OE€30MaCHOCTH, TUTHEHBI, peCypcOCOEpPEeKeHHS, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH(OPMAIIHOHHON 0€30MacHOCTH;

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

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIEHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;

- OCO3HaHME JTUYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM U (WJIM) APYTUM YI€HAM CEMbH, CO3IaHMIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEMHOM >KM3HH B COOTBETCTBUU C
TpaauIUsMU Hapos10B Poccuu;

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

a) caMOOpTraHMU3aLUs:

- CaMOCTOSITEJILHO OCYIIECTBIIATh ITO3HABATEIBHYIO JIEATEIbHOCTh, BBISBISATH IMPOOJIEMEI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIE 3a7auyd B O0Opa30BaTENbHON AESITETBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

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

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TIPOSBIICHUIO IMUPOKON JPYAHMIIMU B PA3HBIX 00JaCTIX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!
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HCITOJIH30BaTh MPUEMBI pe(IISKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIICHUS MO0 UX CHUKEHUIO;

B) DMOIIMOHAJIbHBINA UHTEJUICKT, MPE/oIaralomuid copMupoBaHHOCTD:

BHYTPEHHEH MOTHBALIUM, BKIIOUYAIOIIEH CTPEMJIEHUE K JOCTHXKEHUIO LIEJU U YCIEXY, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHUE JICUCTBOBATh, HCXO/I U3 CBOMX BO3MOXHOCTEH;

- OMIIaTUHW, BKIIOYAIOMIEH CHOCOOHOCTh TOHHMMATH SMOIIMOHATBHOE COCTOSHUE IPYTHX,
VYUTBIBATh €r0 TPH OCYIICCTBICHHMHM KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

- COIIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JPYTUMH
JOJIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHOIUKTHI

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEICIICHUIO;

-OBJIaJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOEKTHON U COITUAIBHON JIEATEITbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUAMM:

0) coBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh I1IEJIM COBMECTHOM AESITEIHHOCTU, OPTAHU30BLIBATh U KOOPJIUHUPOBATH JIEHCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYXAaTh pe3yJbTaThl COBMECTHOU pabOTHI;

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

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

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOAEH MPU aHAIN3€ PE3YJIBTATOB JIEATEIbHOCTH;

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

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIOBEKa

B o0s1acTH 3cTeTHYECKOT0 BOCTIMTAHMS

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

- CIIOCOOHOCTH BOCIPHHUMATH Pa3jIMYHbIE BUABI UCKYCCTBA, TPAIUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIATh SMOIIMOHAIBLHOE BO3ACHCTBHE UCKYCCTBA;

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

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

OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

- pacmo3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHHUS, TOHMMATh 3HAYCHUE COIMATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

- Pa3BEpHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCMOJIb30BAHUEM SI3BIKOBBIX CPEACTB

- OCO3HAaHHE 00YYAIOIIUMUCS POCCUICKON TPayKIAHCKOW UEHTUYHOCTH;

- IIEJICHANIPABJICHHOE pAa3BUTHE BHYTPEHHEW MO3WIMM JIMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponioB Poccuiickoit denepannn, UCTOPUUECKUX U HAIMOHAJIBHO-
KYJIbTYPHBIX  Tpaaumuii, (OPMHPOBAHME CHUCTEMBI 3HAUYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMSI, IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,
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B yacTH rpaka1aHCKOro BOCIIUTAHUSA:

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

- TNPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUYECKUX TIyMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJACOJOTHH OSKCTPEMH3Ma, HalUMOHAIM3Ma, KceHodobun,
JUCKPUMHUHALIMU 110 COLUAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO J€ATEIbHOCTh B HMHTEpecax TIpakJaHCKOIro OOIIECTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUM B 0011e00pa30BaTeIbHON OpPraHU3alMy U JAE€TCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHICTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIUSAMU
Y Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

aTPUOTHYECKOT0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TPa)KAAaHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAKEHMS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmHOMN, ropmocty 3a CBOM Kpail, CBOKO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;
- IIEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, MUCTOPUYECKOMY U IPUPOJHOMY
HaCJIEAUIO, IaMATHUKAM, TpajaulusM HaponoB Poccum, noctmxenusm Poccunm B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

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

OCBOCHHbIE OOYYaIOIIMMHUCS MEXIPEAMETHbIE MOHATHS U YHUBEpCaJIbHble yyeOHbIe AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4E€OHOW NEeSTENIbHOCTH, OpraHU3aluu
y4eOHOro COTPYJHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH M CBEPCTHUKAMH, K y4acTUIO B
MOCTPOCHUU MHAMBUAYAIBHON 00pa30BaTEIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKaMH Y4eOHO-HMCCIIe10BaTeIbCKON, MPOEKTHOM U COIMAIbHOMN 1€ATEIbHOCTH

- HE IPUHUMATh JIEHCTBUSI, IPUHOCAIIUE BPEJ OKPYKAOLIEH CpelIe;

- yMeTh NMPOTHO3UPOBATh HEOJIATONPUSATHBIE SKOJIOTHYECKHE TMOCIENCTBUS MpPeIIPUHUMAEMbIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;

- pa3pabaTbIiBaTh IUIAH PELICHUs] MPOOJIEMBbI C YYETOM aHajdn3a MMEIOIIMXCS MaTepHaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJIATH LI€JICHANpPABICHHbIA IIOUCK IEpeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

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

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEISM.

JucuMIuInHAPHBIE Pe3yJbTaThl 00y4eHH:

-BJIaJITh METOJIaMHU JI0Ka3aTeJbCTB, alrOpPUTMaMHU pEHIeHMs 3aJlady; yMeHHe (HOpMyIHpOBaTh
OIpeENIEHNUs, aKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOAUTH J0KA3aTEIbHBIE PACCYKICHUS 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,
npeoOpa3oBaHust JPOOHO-PAIMOHATBHBIX BEIPAKCHUH;

- yYMETh OIIEpPUPOBATH MOHATUSMHU: pPAlMOHAIBHBIC, HPPALUOHAIbHbBIC, II0Ka3aTelbHBIC,
CTEIICHHBIE, JIOTapu(pMUIecKre, TPUrOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, X CHCTEMBI,

- yMeThb OIEpUPOBaTH MOHATUAMHU: (YHKUHUS, HENpepbiBHAS (QYHKUIUS, POU3BOIHAS,
nepBooOpas3Hasi, ONpPENENCHHBI WMHTETPAl; YMETh HAaXOAWUTh IPOHM3BOAHBIC 3JIEMEHTAPHBIX
(byHKUIMH, UCTIONB3YS CIPABOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEUIINX CIy4asx (yHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOYIEHOB C KCIIOJIb30BAaHHEM armapara MaTeMaTHYeCKOro aHajn3a; MPUMEHSTb
NPOU3BOHYIO MPH PEIICHUHU 3a]a4 Ha JABIKCHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 33Jaul
Ha HauOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMeThb OIEpPHPOBaTh IOHITUSIMH: palMOHANbHAs (QYHKIUS, TOKa3aTeibHas (yHKIuS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (YHKUUH, HMCHOJB30BaTh TpaduKd MpU
M3YyYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemarh TeKCTOBBIE 33/1a4H Pa3HbIX THUIIOB (B TOM YHCIIE HA MPOLEHTHI, TOJIU ¥ YacTH, Ha
JBIDKEHHE, padOTy, CTOMMOCTb TOBAapOB M YCIYTr, HAJIOTH, 33aayd W3 OOJIACTH YIpPaBJICHHS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 10 YCJIOBHIO 3a/1aud, MHCCIICJIOBAaTh IIOJYYEHHOE pEUIeHHE U  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yYMeThb ONEpPHPOBaTH IOHATHUSAMHU: CpeaHee apudmeTHyeckoe, MenuaHa, HauOoOJbIIEe |
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEeThb W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIMIO, NPEACTABICHHYIO B TalOiMIax, Ha
auarpaMmax, rpadukax, OTPaXarollyld CBOWCTBA pEAITbHBIX MPOIECCOB W  SBICHHIA;
NpPEeACTaBIATh HH(POPMALMIO ¢ TMOMOIIBI0 TaOJIMIl M JUarpaMM; MCCIEelI0BaTh CTaTHCTUYECKHE
JTAaHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadUIeCKUX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

- YMeTb OINEpPHUPOBATH MOHATUSMHU: CIy4allHBIH ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSITHOCTh C HCIOJIB30BaHUEM TpadHuecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOpMyNnBl TPU pEIICHUH 3a/a4; OIECHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYMHAMH; YMEHHUE NPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpPOBaTh MOHATUSAMHU: TOUKA, MpPsMas, IUIOCKOCTh, MPOCTPAHCTBO, IBYI'PAHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaUICNBHOCTh W TEPIEeHIANKYISIPHOCT TPSIMBIX U
IUIOCKOCTEH, Yros MeXAy HOpSIMbIMH, Yol MEXIYy HOpSAMOM M IUIOCKOCTBIO, YroJd MEXIY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHAE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 33J1au U3y4eHHbIE (PAKThI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MHPA;

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienuIe T, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALCHHS, IIHIIUH/IP, KOHYC, Iap,
chepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MbI, KOHYCA, IWJIMHPA, IJI0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HUIMHAPA, KOHYCa, 1Iapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB; YMEHHE paclo3HaBaThb CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;
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- yYMETb ONEpUpPOBaTh IOHITUAMHU: JABMKEHHE B IPOCTPAHCTBE, IOJ00HBIE (UIYpHl B
NPOCTPAHCTBE; HCIIOJIb30BaTh OTHOIICHHE IUIOMIA/ICH TMOBEPXHOCTEH M 00BEMOB MOJOOHBIX
(buryp npu peieHuu 3a1ay;
- YMETb BBIUHCIATH I'€OMETPUYECKUE BEIMUYMHBI (JUIMHA, YTOJI, IJIOLAaAb, O00bEM, IJIOLIA/b
IOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;
- YMETh ONEpPUPOBATh MOHITUSIMU: NMPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHHUE, YTOJI MEXAYy BEKTOpaMHu, CyMMma
BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHCIIO; HAXOIUTh C MOMOIIBI0 H3YYEHHBIX (hopMym
KOOpPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;
- yMeTb BBIOMpaTh MOIXOSAIIMN HM3YyYCHHBIM METOJ MJJIsi pPEUICHUs 3aJadd, pPaclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.
- YMETh ONEpUPOBATH IMOHATHSAMH: OIpEJEIIEHUE, aKCUOMa, TEOpeMa, CIIEJCTBUE, CBOMCTBO,
IPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (GOPMYIMPOBATH 0OpaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI, UCIIOIb30BaTh METO]
MaTEeMaTUYECKON MHIYKUUH; NPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHMS INPU PELICHUH 3ajad,
OLICHUBATh JIOTUYECKYIO IIPaBUIILHOCTh PACCYKICHUI;
- YMETb OIIEPUPOBATH MOHATUSMU: MHOXECTBO, ITOJMHOXKECTBO, OIEpalluy HaJ MHOXECTBaMU;
YMEHHME HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jisi ONMCAaHUSA pealbHBIX
IPOLIECCOB U SIBJICHUHN MPU PEIICHUH 3a]1a4, B TOM YHUCIIE U3 IPYTUX YUEOHbBIX IPEIMETOB;
- YMETh OINEPHUPOBATH MOHATHAMH: Tpad, CBSI3HBIN rpad, AepeBo, UK, Tpad Ha IUIOCKOCTH,
yMEHHUE 3aJlaBaThb U OIUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHU; HUCIOJIB30BaTh rpadbl mpu
peILIeHNH 3a/aY;
- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MepecTaHoBOK; OWHOM HpIOTOHA; ymMeHHEe NpPUMEHSTh KOMOMHATOpHbIE (AaKThl U
paccyXJIeHus Ul PELICHUs 3a/1a4;
-yMETb OIEPHPOBATH MOHATUSAMHU: HATYpPaIbHOE YHCIO, LIEJI0€ YHCIO0, OCTATOK MO MOJYIIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA  HATypaJbHBIX, LEJBIX,
pallMOHANIbHBIX, JECWCTBUTENbHBIX UHCEN, YMEHHE HCIOJb30BaTh MPHU3HAKU JEJIMMOCTH,
HalMEHbIIMKA OOIMHA JenuTeah M HauMeHblllee ofliee KpaTHoe, anroputM EBkiauna npu
peLIeHNH 3a]1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;
- yMeThb CBOOOJHO ONEpPHpPOBaTh TMOHATHAMM: CTENEHb C LEJIbIM I0Ka3aTelleM, KOpEHb
HaTypaJIbHOM CTENEHU, CTENEeHb C PallMOHAJIBHBIM IOKa3aTelieM, CTENEHb C JeHCTBUTENIbHBIM
(BelIecTBEHHBIM) IOKa3aTeeM, JIorapu(dmM 4ucia, CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO
4lCIIa;
- YMETb ONEpUpOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHHI M HEpaBEHCTB, PaBHOCWIBHOCTh YpPaBHEHMH, HEPABEHCTB U
CHCTEM, DallMOHAJbHBIE, UpPpAlMOHAIbHBIE, TMOKa3aTelbHble, CTENEHHbIE, JOrapupMHUUECKHe,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEpPABEHCTBA M CHCTEMbl, yYMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U
CHUCTEMBI C MapaMeTpoM; IMPUMEHSATh YpaBHEHHS, HEPABEHCTBA, UX CHUCTEMbI JUIS peIlleHUus
MaTeMaTHUYECKUX 33]a4 1 3a/1a4 U3 PA3IUYHbIX 00JacTel HAyKU U peabHON JKU3HU;
-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: Tpaduk QyHKINHU, oOpaTHAs QYHKIUS, KOMIIO3UIIHS
byHkuui, nuHeiiHas QYHKUUS, KBajgpaTHuHas (YHKIMSA, CTeNeHHas (YHKIUS C LelbIM
MoKa3areieM, TPUTOHOMETpHUYEeCKHe (QYHKIMH, OOpaTHblE TPUTOHOMETpUYEeCcKHue (YHKIUH,
nokaszaresbHas U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTh rpaduku (QYHKIHHA, BBITOIHATH
npeoOpazoBanus rpaduKoB PyHKIINIH;

8
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- YyMeTb HCHOJb30BaTh rpaduku (YHKUMH U1 M3ydeHHsl MPOLIECCOB U 3aBUCUMOCTEH INpu
peLIeHNH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM JKU3HU; BBIpAXXaTh (GOpMyIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMM;

yMeHHE CBOOOJHO OINEpPHUPOBATH MOHATUSMHU: YETHOCTh (DYHKIUH, MEPUOAMYHOCTH (DYHKIIHH,
OrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (YHKLHH, 3KCTpeMyM (GYHKIIMH, HauOosbliee U
HaMMEHbIIIee 3HaUeHUs! (PYHKIIUN HAa IPOMEKYTKE; yMEHHUE ITPOBOAUTH HCCIIE0BaHNE (PYHKIINY;
YMEHHUE HUCII0JIb30BaTh CBOMCTBA U rpaduku (GYHKUMN 17 pelleHHs] ypaBHEHHH, HEpaBeHCTB U
3a7a4 C [apaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pEIIECHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: TIOCIEIOBATEIBHOCTh, apudMeTHuecKas
nporpeccusi, TIeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBalollas TIeoMeTpHyecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh M1OCJIE0BATEIbHOCTH, B TOM YUCJIE C MOMOILIBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPHUPOBATH MOHATHAMH: HETPEPHIBHOCTh ()YHKIIMH, aCUMITOTHI rpaduka (yHKIWH,
nepBasi ¥ BTOpast MPOU3BOAHAsA (PYHKIIMH, TEOMETPUUECKUN 1 (PU3NUECKUIl CMBICT IIPOU3BOJIHOH,
nepBooOpasHasi, ONpeeNieHHBI MHTErpall; yMEHHE HaXOAWTh aCHUMIITOTHI Tpaduka (HyHKIHH;
YMEHHUE BBIYUCIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHS], YACTHOTO M KOMIIO3ULIMU (DYHKIIHHA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpapuKy (yHKIHH;

YMEHHE UCMOJIb30BaTh IPOU3BOAHYIO JJs HCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIero pemeHus B IPUKIAIHbIX, B TOM YHCIIE COLUATbHO-YKOHOMUYECKUX U (PU3HUECKUX
3ajjayax, JJIs OINpeNeJIeHUs] CKOPOCTH M YCKOPEHMs; HaXOJUTh IO U 00beMbl GUryp C
MOMOIIBI0 MHTErpalia; MPUBOIUTH NMPUMEPHl MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPHPOBATH MOHATHUSMHU: KOMILJIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMILICKCHBIE YHMCIIa,
MOIyJdb W apryMEHT KOMIUIEKCHOIO u4ucia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U aireOpamyeckas); yMeTb  IPOU3BOAUTH
apudMeTHUecKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMH; MPUBOAUTH MPUMEPH! UCIOIb30BaHUS
KOMIUIEKCHBIX YHCET;

- YMeTb CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIecKoe, MeinaHa, HaubobIee
U HauMEHbIllee 3HAYCHMs, pa3Max, JUCHEpCUs, CTaHIApTHOE OTKJIIOHEHHE JUIsl OIUCaHUS
YHUCJIOBBIX JAaHHBIX; YMEHHE MCCIIEeOBaTh CTATUCTHYECKUE JIaHHBbIE, B TOM 4HCJIE C
IPUMEHEHHEM TpaHUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; IpadUyecKu HCCIEeN0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO THarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

- yYMeThb HaxOIUTh BEPOSITHOCTH COOBITUH C HWCHOJB30BAHWEM TpaPUUECKUX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (OpMYJIbl CIOKEHUS U YMHOXKEHHsI BEPOSATHOCTEH, Gopmyiy
NOJIHOM BeposiTHOCTH, (opMyny bepHymin, komOuHaTopHbIe (DakThl U (HOPMYIBI; OLIEHUBAThH
BEPOSITHOCTH pEallbHBIX COOBITUH; yMEHHE OIEpHUPOBaTh MOHATHAMM: CIydailHass BEJIMYMHA,
pacrpezieieHue BEpOSTHOCTEH, MaTeMaTU4YeCKOe OXHJaHue, JUCIepCHs U CTaHAapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 U HOPMaJIbHOTO pacHpeleeHnd; yMEHHE HCIOIb30BaTh CBOMCTBA M3yYEHHBIX
pacripesiesieHui 1Tl pelieHus 3a1a4; 3HaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YUCEIl, METO/IBI
BBIOOPOYHBIX HCCIIEIOBAaHUH; YMEHHE IPUBOIUTE TIPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINAX YUCET
B IIPUPOHBIX M OOLIECTBEHHBIX SBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHUAMU: TOYKA, NpsSMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jyd, IUIOCKHH yroj, OBYTPAaHHBIA Yroj, TPEXTPaHHBIA yroj, MepeceKaronmecs,
napajuieNlbHbIe U CKPEIINBAIONINECS MPSIMbIE, TTApAIUICTFHOCTh U MEPIIEHANKYISIPHOCTD TPSMBIX
U TUIOCKOCTEH, yroil MEXIy MpPSIMBIMH, YTOJ MEXIY MNPsMOH U IUIOCKOCTBIO, YrOJ MEXAy
IUTOCKOCTSIMH; YMEHHE HCIIONb30BaTh NpPU PEHICHUH 3a1ad HM3ydeHHbIE (aKThl M TEOPEMBI
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IUIAHUMETPUM; YMEHUE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUDPE; YMEHUE
ONEpUpOBaTh  MOHATUSMHM:  MHOIOTPAHHMK, CEUEHHME  MHOTOTPAaHHMKA,  I[PABUJIbHBIN
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHYCa M UWIMHAPA, MapajuielbHbIE OCH WU
OCHOBAHHIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromasics chepbl, LMIMHIPA, KOHYyCa; 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, CAMOCTOSTENHEHO (POPMYTUPOBATh ONPEACTCHUS U3YIaeMBbIX
(Guryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX I€OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIAacCH(PUKALUIO GUTYp TO pa3IMYHBIM IpPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHbBIE TIOCTPOCHMS;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATUSAMH: IUIOMAIL (UTYpBL, 00beM (UTYpBHI, BEIWYHHA
yria, pacCTOSIHME OT TOYKHM JO IIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, ITUIOIIAAb CQepbl, IUIOMAAb MOBEPXHOCTH IHPAMHIBI, TPHU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, IpSMOYTOJIBHOTO Hapaiielienunena, TUpaMuibl, TpU3Mbl, [UIMHIPA,
KOHYca, I1apa; YMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMO00HBIX (PUTYD;

- yMeTbh CBOOOJIHO OIEPUPOBAThH MOHSTUSAMU: JBIXKEHUE, MapajlIebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOA0OMs, NMOJOO0HBIE (QHUTYDHI;
yYMEHHUE paclo3HaBaTh paBHbIE M I000HBIE (UIYphl, B TOM YHUCIE€ B NIPUPOAE, 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, CKaJsipHOE MPOU3BEICHHME, BEKTOPHOE INPOU3BEICHHE, Yroil
MEXJly BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ JJIsi pelIeHUS
reOMETPUYECKUX 3a7lad M 3aJad JAPYruX Y4YeOHBIX NPEIMETOB; ONEPUPOBATh MOHATHIMU:
MaTpuua 2x2 u 3x3, onpeaenuTenab MaTpULbl, TEOMETPUUECKUIN CMBICI OIPEAEIUTENS;

- YMETh MOJEJIMPOBATh PEAIbHBIE CUTYyal[Md Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHUIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJI C HCHOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTarT;
CTPOUTh MaTEeMaTHMUECKHUE MOJEIHU C MOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEIMYMH, PellaTh
CBA3aHHBIE C HUMH [PAaKTUYECKHE 3aJadyd; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3ynbTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPeACTBaMHU
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKOTO M (DHU3MUECKOTO
XapakTepa;

- yMEHHE BBIOMpPATh MOAXOMALIMA METOJ s peIleHUs 33Jayd; MOHMMaHUE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM IPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMeHHE
pacrno3HaBaTh NPOSIBJICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME NPUBOIUTH IPUMEpPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON M MUPOBOM MAaT€MAaTHYECKONW HayKH

- YMeThb ONEpUpOBaTh TMOHATHSAMU: palUOHAIbHAS (YHKIMS, TOKa3aTenbHas (QYHKIUS,
cTenieHHast GyHKIus, Jorapugmuueckas GyHKIUS, TPUTOHOMETpHUUecKue (yHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHE CTpPOUTh IpaUKd M3Y4YEHHBIX (YHKUUH, HCMOIb30BaTh TIpaduKd INpH
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 MOHATHSIMH: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHMM M HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHWMH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MppallMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyecKkue,
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TPUTOHOMETPUYECKHE YpPAaBHEHMS, HEPaBEHCTBA M CHCTEMbI; yMEThb pellaTh YypaBHEHWS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IUYHBIX [IPUEMOB; pelllaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHSATh YpaBHEHHUsS, HEPABEHCTBA, MX CHCTEMbl JI PEHICHUS
MaTeMaTHUYECKUX 33]a4 M 3a/1a4 U3 PA3IMYHbIX 00JacTel HAyKU U peaibHON JKU3HU;

- yMeTh CBOOOJHO ONEpUPOBATHh MOHITUSIMHU: IABM)KCHUE, MMapaJICIbHBIN MEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOA00Ms, MOJ00HBIE (GUTYpHI;
YMETh pAaclo3HaBaTh pPaBHbIE U MOJOOHBIE (UTYPBI, B TOM 4YHCIE B MPHUPOJAE, HCKYCCTBE,
aApXUTEKType; YMETh HCIIOJIb30BaTh I'€OMETPHUYECKHE OTHOIICHHS, HAXOAUTh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJl, TUIO0MIa/lb, 00BEM) NP PELIeHUH 3a]a4d U3 APYruX y4eOHBIX MPEIMETOB
Y U3 PEAIbHOMN KU3HU

- yMeThb OIEpPUPOBaTh TMOHATUSMHU: paAlMOHAIBHBIC, HPpAIMOHATbHBIE, [OKa3aTelIbHbIE,
CTETIEHHBIE, JToTapu(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 BEKTOpPA HAa YHUCIIO; HAXOAWUTHh C IMOMOIIBI0 H3YYEHHBIX (Gopmyin
KOOPJAMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs TOUKaMHU

- yMeThb CBOOOJHO OINEpUPOBaTh NOHATUAMU: Trpaduk GyHKIMM, oOpaTHas QGYyHKIHS,
KOMITO3UIUS (QYHKIWH, JUHEHHAs (QYHKIUS, KBaapaTHyHas (QYHKIUS, CTENEHHas (YHKIHS C
[EeNbIM TIOKa3aTeleM, TpUroHoMeTpuueckue (QyHKUMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMYU, MOKa3aTenbHas W JiorapudmMudeckas (QyHKIHUU; YMETh CTPOUTH I'paduku (YHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

- YMEThb HCHOJb30BaTh rpadukud (YHKIHMNA Ui U3y4EHHUS TPOIECCOB M 3aBHCUMOCTEH TpHU
pelleHnu 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 peajbHOU KU3HU; BBIPAXKaTh GopMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH,

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKUIUH, MNEPUOJUYHOCTb (YHKIIHUH,
OTPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTHb (YHKIIMH, 3KCTpeMyM (QYHKIUHU, HauOosblee U
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEKYTKE; yMETh IPOBOAUTH Hcciel0BaHNe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKIWH ISl pelieHHUs] YpaBHEHH, HEPABEHCTB U
3aJad C MapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTHM MHOXKECTBA pelleHHUH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

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

- yMeTb ONEpUpOBaTh MOHATUAMHU: JABMKEHHE B IPOCTPAHCTBE, MOJOO0HBIE (UTYPHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHWE TUIOMIA/IEH IMOBEPXHOCTEH M OOBEMOB IOJTOOHBIX
¢buryp npu pemeHuu 3a1ay;

- YMETb BBIUMCIATH T€OMETPHUYECKHE BEIMYHMHBI (UIMHA, YTOJI, IUIOIMAab, OOBEM, ILIONIATh
MOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYIIBI U METO/IBI.
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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 OBIIIEOBPA3OBATEJIbHON JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

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

OcHoBHOe cojiep:KaHue 174
BT. 4..

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

BT. 4..

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

12
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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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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
CKPEIIMBAIOINXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI.

OK-01
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Tema 2.2. Copepxxanne yaeOHOT0 MaTepuana
[TapannenpHOCTH KomOunnpoBaHHOE 3aHATHE
MPSIMBIX, npsmMoi M | [apaiutenbHble mpsMas W IUtockocTs. Ompenenenue. Ilpusnak. CoiictBa (c

IIJIOCKOCTH, IIOCKOCTEH

nokasarenbcTBoM). [lapamensabie mmockoctu. Onpenenenue. [Ipusnak. CBolicTBa
(c noxazarenbcTBoM). Terpasap u ero snementsl. [lapamnenenunexn u ero
aneMeHThl. CBOMCTBA MPOTUBOIOJOKHBIX IPaHe U AUaroHajgei napajiesenurnea.
ITocTpoenune ceuenuii. Pemenue 3anay.

Tema 2.3.
[MeprieH MK YIIAPHOCTD
IPSIMBIX, IIPSMOU |
[IJIOCKOCTH, IUIOCKOCTEMN

Coneprxkanne yueOHOro MaTepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

[lepnennukynspueie npsmble. IlapamienbHble npsiMble, NEPHEHIUKYISAPHBIE K
mwiockoctd.  [Ipu3Hak  NEpHEHOUKYIAPHOCTH  NPSAMOM M IUIOCKOCTH.
Hoxka3zatenbctBo. [lepnenaukynsp u HakiaoHHas. lleprneHauKyaspHbIE TIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loka3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.4. Coneprxanue yueOHOro MaTepuasa

Teopema 0 Tpex | KoMOuHMpoBaHHOE 3aHATHE

NCPIICHAUKYIApax Teopema 0 Tpex mneprneHauKyispax. Jloka3aTeinbCTBO. YTOI MEXIY NPAMOU 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 MPSMBIX U ITockocTel. CKpeluBarommecs 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 BekTopsl. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEKOMILTIaHApHBIM BekTopaMm. KoopanHatel BekTopa,
CKaJISIpPHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMHM, Yrojl
MEXy IMPSMON U MJIOCKOCTBIO, YTOJI MEXY MJIOCKOCTAMU. Y paBHEHHUE TUNIOCKOCTH.
I'eomeTprueckuii CMBICI ONIPENEIUTENS 2X2

Tema 3.3
IIpakTuxo-
OpHUEHTHPOBAHHBIE

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOAYJISA)

coJeprkaHue (copep:xaHue

[IpakTHueckoe 3aHsATHE
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3a/1ayd Ha KOOPJIMHATHOMN

KoopaunaTtHast miockocTs. Beluncienne paccTOosIHMM 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
HEKOMIUIaHApHBbIM BekTOpam. [Ipocreiimue 3amaun B koopauHaTtax. KoopaumHatsl
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. CkalsipHOE MpOM3BEIECHHUE BEKTOpPOB. PasznoxkeHue
BEKTOpa IO TpPEM HEKOMIUIAaHApHBIM BekTopaMm. [Ipocredmme 3amaun B
KoopauHarax. KoopauHaTel BEKTOpA, PACCTOSHUE MEXKAY TOYKAMH, KOOPIMHATHI
CEPEIMHBl OTPE3Ka, CKASIPHOE ITPOM3BEJICHHE BEKTOPOB B KOOPJAWMHATAX, YIOJl
MEK1y BEKTOpPaMU, YroJl MKy IPSMOU U MNIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSIMU

Pa3gen 4. OcCHOBBI

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

GyHxunn

Tema 4.1 Coneprxanne y4eOHOTO MaTepurana
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 IIGTBepTSIM. 3aBI/ICI/IMOCTB MC)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 TOXIOCCTBA. CI/IHyc, KOCI/IHYC, TAHTCHC 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. CymMMa U 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 (YHKIMH uepe3 TAaHIEHC IOJIOBUHHOTO
@®opmyibl  TIOJIOBHHHOTO | aprymenTa. [IpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPUIECKIX BBIPAXKECHHIA

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuasa

OyHkuuM, ux cBoicTBa. | KoMOMHUpOBaHHOE 3aHATHE

CriocoOsl 3aanHus | OOnacTh OMpEeNeNieHNss U MHOXKECTBO 3HAUeHUU QyHKumid. YETHOCTH, HEUETHOCTD,
byHKIUH NepUOANYHOCTh PYHKIMNA. CriocoObl 3a1aHust QyHKIUI

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. YpaBHEHHUeE tg X = a, ctg X = a. Pemenne

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 YPaBHEHHI M HEPABEHCTB B TOM YHCII€ C HCIOJIb30BAHHEM
CBOMCTB (DYHKIIMIA.
Pasznen 5. OK-01
KoMiuiexkcHsblie yuciia
Tema 5.1 Coneprxanne yueOHOT0 MaTepuania OK-01

KommiiekcHbie umncia

KomOunupoBanHoe 3aHsTHE

ITonstTe kommekcHoro uucia. ComnpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb W
apryMeHT KOMIUIEKCHOro uyucia. @PopMa 3anMcu KOMIUIEKCHOTO  YHCIIa
(reoMeTpuyeckas, TPUTOHOMETpHUYECKas, anredpanyeckas). ApupMeTHYECKHEe
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

Tema 5.2
[IpumeHenne
KOMIUIEKCHBIX YHCe

Coneprxanne yueOHOT0 MaTepuasa

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
YUCJIOBBIX MocieaoBarenabHocTel. Onpenenenue Ipejaena MOoCIe10BaTeNbHOCTH.
Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [lpemen  GyHKOuMM - Ha
6eckoneunoctu. [Ipenen pynxnuu B Touke. [Ipupamienne aprymenra. [Ipupamenne
¢bynkuuu. 3amaud, TNPUBOIMIIME K MOHATHIO TPOUM3BOAHON. OmnpexneneHue
IIPOU3BOIHOM. AJITOPUTM OTHICKAHUS IIPOU3BOJHON

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 MaTepHana

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 OBPA3QBAHVI$I PTYTUC
. «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBMCA»
PrYTUC Aucm 22
MEXy HETPEPHIBHOCTHIO U TU(PHEPEHIINPYEMOCTHIO (PYHKIIUU B TOUYKE. AJITOPUTM
pELIeHNs HEPABEHCTB METOI0M MHTEPBAJIOB
Tema 6.5 Coneprkanue y4eOHOT0 MaTepuasia
I'eomerpuueckuii u | KomOuHupoBaHHoe 3aHsATHE
(pusnueckuii CMBICI | ['€OMETpHYECKUIl CMBICT TPOM3BOMHOW (YHKIHMHM — YIJIOBOH KOX(PPHUIMEHT
IPOU3BOJTHOM KacaTelnbHOU K rpaduky (QyHKIUMU B TOUYKE. YpaBHEHUE KacaTEIbHOM K Irpauky
(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 yObiBaHuHe (QYHKIHH, COOTBETCTBHE BO3pacTaHUS M YObIBaAHHS
¢byHKIMK 3HaKy Mpou3BoAHOH. IloHATHE TNPOM3BOAHON BBICIIEr0 TMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) ()YHKIIMU Ha
oTpe3ke. 3aaul Ha MAaKCUMyM M MHUHUMYM. [loHATHE acMMINTOTBI, CIIOCOOBI MX
onpezeneHus. AJITOPUTM HCCIeNOBaHUS (YHKIMH U TMOCTPOCHUS 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 (yHKIIMHM HAa MOHOTOHHOCTB M TIOCTPOEHUE IPpahuKOB.

Tema 6.9 Haubomnbmiee u
HAVMEHbIIee  3HAYEHUSA

byHKIHHA

Copepxanue yueOHOro MaTepuana

Komb6unupoBanHoe 3ansrue

Haxoxnaenne HauOonbpliero M HAUMEHbBIIETO 3HAUYEHUN (QYHKUMN, MOCTPOCHHUE
rpaMKOB MHOTOUYJICHOB C UCIOJIB30BAaHUEM alliapara MaTeMaTHYeCKOTO 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

Haumenbiee 1 HanOoablIee 3HAYEHHE (1)YHKI_II/II/I

Tema 6.11

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

Coneprxkanue yueOHOro MaTepuania

®opmynsl U npasuia aupdepenurponanus. VccnenoBanue QyHKINNA ¢ TOMOIIbIO
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 MaTepurana

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 MaTepurana

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.

Copep:xanue 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 MaTepuana

KomOunupoBanHoe 3aHsTHE

[Tnomans 60KOBOM M MOTHON MOBEPXHOCTU MPU3MBI, MTUPAMUIbI

TUPAMUIBI
Tema 7.6 Coneprxanne yueOHOT0 MaTepuasa

Cummerpus B Ky0€, [KomGurnposanHoe 3aHATHE

Tapajlie/Ienumene, CummeTpusi OTHOCHTEIBHO TOYKM, NPsAMON, miockocTH. Cummerpust B KyoOe,
TIpU3ME, TTHPAMHC napajiesienumnesie, npu3mMe, mupaMmuie

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

[Ipumepsl cummeTpuii B
npodeccun

NPHUKJIATHOTO MOLYJIS)

[IpakTHueckoe 3aHsATHE
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK

,ﬁ@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC

. «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET

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

Tema 7.8 Coneprxkanue y4eOHOT0 MaTepuaia
IIpaBuibHbBIE ITonsTe MpaBUIBHOIO MHOTOrpaHHKKa. CBOMCTBA IPABUIIBHBIX MHOTOTPaHHUKOB
MHOT'OTPaHHUKH, ux | [Ipaktuueckoe 3aHsATHE
CBOMCTBA [TonsiTre npaBuIbHOIO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
Tema 7.9 Coneprxkanue yueOHOro Matepuania
Munuuap, ero | KomOuanpoBanHoe 3aHsTHE
cocrapisomue. Cedenue | [umunaap u ero snementsl. CeueHue MHHApPA (IApalIebHOe 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/dlilee 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 KoMOuHamu reoMeTpuaecKux 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 MHOTOIPAaHHUKOB M TENl BpallleHUs 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 MHOTOTPAaHHHUKOB U TEJ BPAIICHUS

Pa3nea 8.
IlepBooOpa3nas
byuxkuum, ee
NpUMEHeHHue

Tema &.1

Copepxanne yueOHOTO MaTepuana

OK-01

26




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 ONPENETIEHHOTO HMHTErpaja — O BBHIYMCIEHHH
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.

OK-01
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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

OK-01
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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

OK-01

32




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 33

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
PaBHOCUJIBHBIX I€pexofax B YpaBHEHMSIX M HepaBeHcTBax. OOIIMe MeTo]Ibl
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, (PyHKIIMOHAIBHO-Tpaduueckuii Meto1. ['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» (xopowio) 10-12
«5» (omauuno) 13-15

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmol):

JIP6 1, JIPG 5, JIP6 6, JIPG 9, JIPG 12, JIPG 14.

OK 01, OK 02, OK 05, OK 06.
IIK 1.1. IIK 1.2

3aoanun 6x00H020 KOHMPONA

Oos3aTesbHAs YACTh
Ilpu pewenuu 3adanun 1-4 3anuwume npasunbHbLll OmMeem U3 Yemblpex
RPEONOIHCEHHBIX:
1. (1 6amn) Packpoiite hopMyly COKpaIIEHHOTO YMHOXECHHS a’-b?:
A) a%>-2ab+b? B) (a-b)(a+b); B) a?+2ab-b% I') (a-b)(a-b)
2. (1 6ann) [Inomaap TpeyrodpHUKA BEIYUCISETCS 1O (hOpMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5

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

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

1) N 2) | 3)

o[ 11| o[ 1 : o[ 1

1 9

=—-x—06 _ 2 —
A2 TRy = g T ey s

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

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

KOpHSI, B OTBET 3alIMIINTE MEHBIIUN U3 KOPHEH.
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7. (2 6amna) [Jns pemonTa Tpedyercs 57 pynoHoB 00oeB. Kakoe HauMeHbIIee KOJIUYECTBO
nauek OOOMHOTO Kies HYXHO JIi TaKOro PEeMOHTa, eciu | madka Kies paccuuTaHa Ha 5
PYJIOHOB?

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

JonoaHuTeIbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 0060cHo6aHUEe pPeUleHUA U NOJTYYEHHbLLIL
omeem.

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEUYEHUIO PEKH, 3aTeM OPOCHIT SIKOPb, 2 Yaca JIOBWII PHIOY U BEpHYJICS 00paTHO uepe3 5 4acoB OT
Hayaja myTemiecTBua. Ha kakoe paccTossHME OT MPUCTaHU OH OTIUIBLI, €CJIM CKOPOCTh TeUEHUSs
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKU 6 KM/4?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBer b b B A 2,7 2 12 816 8

@oH/] O1IEHOYHBIX CPEACTB AJs TeKYIero KOHTPOJIs

Tekymuii KOHTPOJb MPOBOIATCS BO BpEMS AyJIUTOPHBIX 3aHATHA MO MaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM IIaHOM M pabouelr mporpammbl O]l «MaremaTuka» TO BCEM
pazzenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oOyuaromniuecs moay4yaroT ABE OTMETKHU.

Teopernueckas 4acTb IPOXOTUT B (POPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSATUBAIOT
MATh KapTOUEK C BOMPOCaMH, JAIOT TOJHBIM OTBET (CO CHHCKOM BOMPOCOB OOYyYaIOIIUECS
3HAKOMSITCS B HA4aJle U3ydeHHs pas3zena).
IlIkana nepeeoda 6ann106 6 ommemKu no NAMUOALILHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos na meopemuueckue 0npocwl
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5

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

Ha BhInonHeHre KOHTPOJIBHON paboThl 110 MaTeMaTuke faercs | akagemuyeckuit yac (45
MHUHYT).

KonTponbhas paboTa cocTout ux 2-x yacteid. B nepBoii yactu nmpeiaraercsi BHIMOIHUTD 4
3aJaHusl — BBIOpaTh NPABWIBHBIM OTBET W3 4YeThIpeX NpeAJIoKEHHbIX. Bo BTOpoil uacTu
npeJiaraeTcs BBIMOJHUTD 6 3a1aHUN — 0(DOPMUTH XOJ] PEIICHUS U 3alncaTh MOJyYeHHBINH OTBET.
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3a mpaBWIBHOE BBIIIOJHEHUE JHOOOr0 3aJaHMs MEpBOM 4YacTH OOYYaroIMMCS MOJydaer
onuH Oamna. [IpaBunbHOE BBHIMOJHEHHUE 33JaHUN BTOPOM YacTH OIleHHMBaeTcs 2 Oammamu win 1
0aJuI0M 3a YACTUYHOE PELICHHUE.

bannbl, noiay4yeHHbIE 32 BCE BBIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annos,

Heo0Xxo0umoe 011 NOJIy4eHUs OMmMemKu

«3» (y0o08.) 8-10
«4» (xopowo) 11-13
«5» (omauyno) 14-16
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Hp}lele U niockocmu, Koopmmambt U 6EKmMopusl 6 npocmpancmee

Oopazosamenvhble pe3yibmamot, noo1exHcauiue nposepke (rj1emenmol):

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

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

IK 1.2.
Teopernyeckue BONpPOCHI:
1. Cdopmynupyiite Teopemy Iludaropa.
2. lTlepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncnure criocoObl 3aJaHHS TUIOCKOCTH.
4. Tlpopmomxute Teopemy: «Ecnmm ogHa W3 OBYX — HApaUICNBHBIX — MPSMBIX

NEePHEHANKYJIPHA IIJIOCKOCTH, TO. ...
IIponoikure Teopemy: «Ecnu nBe mapajieabHbIE INTIOCKOCTH MEPECEKAIOTCS TPETHEH,
TO...».

Cdopmynupyiite onpenenenue IByrpaHHOTO yria.

Packpolite noHsATHE «YroJI MEXAY HPSIMBIMUY.

[lepeuncirre B3auMHOE PACIOI0KEHHUE JIBYX MPAMBIX B IPOCTPAHCTBE

Kakue npsiMble Ha3bIBalOTCS NapaJUIEIbHBIMU B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBAIOTCS CKPEILMBAIOIIMMUCS B IPOCTPAaHCTBE?

. Kakue npsimple Ha3bIBaIOTCS NEPIIEHIUKYISPHBIMU B IPOCTPAHCTBE?

. Ilepeunciire B3aMMHOE PACIIOIOKEHHUE NPSAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe MOHATHE «yTOJl MEXAY IIPAMOMN U IUNIOCKOCTBIO.

. Packpolite noHsATHE «I1apauIeIbHOCTD MIPSAMOM U INTIOCKOCTH.

. Packpolite nmoHsATHE «TIEPIIEHINKYISPHOCTD NPSMOM U IIIIOCKOCTH.

. Ilepedncnure B3auMHOE pacIIONOKEHNE JBYX INIOCKOCTEN B IPOCTPAHCTBE.
. Packpolite moHATHE «YTOJ MEXAY IIIOCKOCTIIMUY.

. Packpolite moHsATHE «I1apauIeIbHOCTD IIJIOCKOCTEN.

. Packpolite moHATHE «TIEPIEHIUKYISAPHOCTD INIOCKOCTEN».

. Kak HaiiTu pacctosiHr€ OT TOUKH J10 TIPSIMOii?

. Kak Halitu paccrostHre Mexay IpsMbIMU?

. Kak Halitu paccTosiHre MEeXAY TUIOCKOCTSIMU?

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

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

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

. Ilepeunciure cBOMCTBA MAPAUIEIIBHOIO IIPOEKTUPOBAHUS.

. I3 4ero cocToUT NpsIMOYTOJIbHAsA CUCTEMA KOOPINHAT B IPOCTPAHCTBE?
. Ecnin Touka NeKuT B INIOCKOCTH Xy, Kakas KOOpJAUHaTa y Hee HyJieBas?

. IlpuBennTe npuMep KOOPAMHAT TOUKU A, KOTOpas JIEKUT Ha OCH Z.

. Packpoiite MoHATHE «BEKTOPY.

. Kakue BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

. Kakue BEeKTOpBI Ha3bIBAIOTCS NEPIIEHIUKYIIPHBIMU?
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KonTtpoJbsHas padora
IlepBas yacrTb
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLIL OmMEem U3 Yembvlpex

nPeOI0HCEHHBIX.

1. (1 6amn) PacumdpyiiTe kpaTkyro 3anuck: a€ f3.

A) TOouKa a MPUHAIICKHUT TUIOCKOCTH [3; B) Touka a mpuHAICKHUT mpsmoii ; B) npsmas a
MPUHAJUJICKUT TUIOCKOCTH §; ') mpsiMas a mepecekaeT II0CKOCTs 5.

2. (1 6amn) Ipsmeie AB u CJI ckpemuBatorcs. Kakoe pacnonoxxenue umerot npsimbie AC
u B/1?

A) nmapannensssie; b) neprnenaukynspusie; B) ckpemmupatores; ') nepecexarorcs.

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

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

4. (1 6amn) Haumer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro OTpe3Ka
apisiercst Touka M(0,3,4)?

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

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLIL OMEE.

5. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl MapajiiesibHbIe
npsMble, IepeceKaroliue HeKOTOPYIO MIOCKOCTh B Toukax A1, B1 u My. Halinute mnny otpeska
MM;, ecniu oTpe3ok AB He nepecekaeT riockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmsie AC, AB u AJl nonapHo neprnesaukynspHsl. Haiiaure otpezox CJI,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 Oamma) (2 6amma) Jlamel Bektopbl a(-6,0,8) , B(-3,2,-6). Haiigure ckamspHoe
NIPOM3BEICHUE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABCIA1B1C111. [loctpouts Touky KEAB, Touxy ME/1;1C,
otpe3ok PEEA1B1C;.

9. (2 6aa) IIpu KakuX 3HAUEHUSAX 7 BEKTOPHI a (4,1,2), é(1,2,n) NepneHauKyIapHbI?

10. (2 o6amna) Odopmure nuct Oymarn A4 BepTUKAIbHBIMHM, TOPU30HTAJIbHBIMH,
HAKJIOHHBIMH JIMHUSMH, HCTIONB3YS Pa3HbIe IIBETOBBIC OTTCHKH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/IaHus
OtBer B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue Qhynkyuu

Oopaszosamenvuvie pe3yibomamot, nooJjexcauiue nposepke (Ia1emMeHmaol):
J1P6 1, J1P6 3, IPG 5, Z1P6 14.

OK 01, OK 02, OK 03.

TeopeTnyeckue BONPOCHI:

1. Uemy paBeH yroJs B OIMH pajnuan?

2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOrO Kpyra (GpyHKIHSA y=sinX HPUHHMAET
MOJIOKHUTEIbHbIC 3HAYCHUS?

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

4. [Iponomxkute onpenenenue: «CHHYC OCTPOTO yrila — 3TO...)».

5. [Iponomxkute onpexnenenue: «KocuHyc octporo yria — 3710...».

6. [Iponomxkure onpenenenue: « TaHreHC OCTPOTO yria — 3TO...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8. Yemy paBHO npou3BeaeHue (gx*ctgx?

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

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

11.  Ilepeuucnaute TPUTOHOMETPUUECKHE (PYHKLINHU, YKAKUTE UX MTEPHO/IBL.
12. Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

13.  emy paBeH nepuop GpyHkuuu y=cos(x/4)?

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

15.  Ilepeuncnure criocoObl peleHuss TPUrOHOMETPUYECKUX YPAaBHEHUH.

16. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM
IIEPBOTO NOPsIKa.

17. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM

BTOPOTO IMOpsAJIKaA.

KountpoasHas padora
IlepBast yacTh
Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasuibHvLL OMEeEm U3 Yemuipex NPeoloHceHHbIX.

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)LB)ILB) L 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 6amn) [epuon GpyHkIHMU 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 YpaBHEHHUS.

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 9 10
3aIaHus
OTtBer b A B b 1 2n 7 w/3 | ©/2+27n,

ne Z

Ilpou3seoonan u nepeooopasznan hynkyuu

Oopa3zoeamenvhule pe3yibmamol, nooaexcaujue npogepke (31emMenml):

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

OK 01, OK 03, OK 06.

[IK 1.4.

CoNOR~WNE

Teopernyeckne BONPOCHI:
IIponomxure onpenenenune: «lIponssognas — 31o...».
PackpoiiTe reOMETPUYECKHUM CMBICI IIPOU3BOJIHOM.
Packpoiite pusnueckuii cMbICa IPOU3BOIHOM.
[Tepeuncnure npaBuiia BEIYUCIEHNS TPOU3BOIHBIX.
Yemy paBHa IpOU3BOIHAS CTETIEHHON QyHKIMNU?
YemMy paBHa IPOU3BOIHAS IPOU3BEIECHUSA?
Yemy paBHa IPOU3BOJHAS YACTHOTO?
Yemy paBHA IPOU3BOIHAS CIOXKHON QYHKIUU?
ChopmynupyiiTe mpu3HaK Bo3pacTaHus (QYHKIIUH.
Chopmynupyiite npuzHak yObIBaHUS (PYHKLIUH.
ChopmynupyiiTe Tpu3HaK TOYKA MaKCUMyMa (yHKIIUH.
Cdopmynupyiite npu3HaK TOUKM MUHUMYMa (YHKIIHU.

CocTaBbTe AJITOPpUTM  PCHICHUA 3ada4 Ha HaXO0XICHHA HAuOOJBIIETO |
HAaMMCHBIICTO 3HAYCHUA (bYHKL[I/II/I Ha 0Tpe31<e?
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14. CocraBbTe aNTrOPUTM HKCCICIOBAHUSA M TIOCTPOCHHS Trpaduka QYHKIUH C
MMOMOLIBIO TPOU3BOIHOM.
15.  TIpomomxwure onpenenenue: «Dyukius F(X) Ha3pIBaeTCA ... ».
16. Packpolite reoMeTpUYECKUI CMBICII OIPEIEICHHOIO UHTETpasa.
17.  Tlponmomxute omnpenenenue: «KpuBoauHeitHas Tpaneus — 3T0...».
18.  Cdopmynupyiite hopmyiy Herotona-JleiiOnuna.
19. B uem 3akmmrouaeTcst oOmuid BUI BCeX MEPBOOOPa3HBIX?
20.  Ilepeuncnure mpaBuiia BEIYUCICHHUS HHTETPAJIOB.

KonTpoabHas padora
IlepBas yacrb
Ilpu pewenuu 3a0anuit 1-4 3anumume npasuibHblil OMEEM U3 Yemblpex NPed0HCEeHHBIX.
1. (1 6amr) Yemy paBHa IPOM3BOIHAS (YHKIMH y=2X"?
A)y=5x;B)y=6x;B)y'=6;1) y'=6x2.

2. (1 6amm) [o xakoi U3 GOPMYI BEIUUCIISETCS TPOU3BOAHAS YACTHOTO?
A) (uHv)=u+v'; B) (uv) =u'vHuv; B) () = ———; D(f(g(x)) = (g(x))*g (x).
3. (1 6amn) Pemure ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepure OTBET.

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

4. (1 6ayur) O6wmit Bu Beex mepBoooOpas3HbIx s f(x)=sSinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropasi yacth
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLIL OMEEN.
5. (2 Oamma) MarepuanpbHasi TOYKa JIBIDKETCA MPSMOJIMHEHHO 1O  3aKOHY

1
x(t) = th +1—10

(rme X — paccrosiHMe OT TOYKHM OTCYeTa B MeTpax,t— BpeMms B
CEeKyHJIaX, M3MEPEHHOE C Hauaja JBWKeHUs). B kakoil MOMEHT BpeMeHH (B CEKyHJIax) ee
CKOpPOCTh ObLIa paBHa 5 M/c?

6. (2 6auta) Ha pucynke nzobpaxén rpaduk dynkuuu y=7F(X) u kacatenpHas K HEMY B

TOYKe ¢ abcuuccoii Xo. Haiiure 3HaueHne npousBogHoil GpyHkuuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmre HEpaBeHCTBO: x%-16 <0
8. (2 Oamma) Ha pucynke wuzobpaxen rpaduk ¢yukuuu Y=f(X), ompenenénnoit Ha
untepsaiie (—3; 11). Haitnure Hanmenbinee 3Hauenne ¢pynkuuu f(X)na orpeske [2;9,5].
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SEEEEEmA

) / ‘-,lII] 7

T ! \J

\/

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

oOmieil HavyanbHOM Touko#). Ilonb3ysck puUCyHKOM, perancute P (8)

OJIHA U3 MIEPBOOOPA3HBIX HYHKIIUH f(x).
-

YA

Q

o

1

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

.

o 1

10. (2 OGamna) dupme «JluzaitH+» BBIAENAIOT y4acTOK 3eMid Miom@aapio 100 m°.

78 X

—F(6), rz[eF(x)—

2

[Ipemmarator yeThipe ydacTka pas3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok
o100puT aupextop pupmel «JluzaitH+»», yYUTHIBas, YTO HEOOXOAUMO OyAET MOCTaBUTH 3a00p

10 TIEPUMETP

y?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer r B A b 8 125 | (-4,4) | -3 12 10x10

Mmuozocpannuxku u mena epawieHus

Oopa3zoeamenvhble pe3yibmamol, nooneHcauiue npogepke (I1emMennot):

JIP6 1

, AP6 6, IP6 9, JIP6 10, JIP6 11, IP6 12, ZIPG 14.

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

IIK 1.

PowphE

1, [IK 1.2.
Teopernyeckue BONpPOCHI:
[Iponomxkure onpenenenue: « MHOTOTpaHHHK — 3TO. ...
[Iponomkure onpenenenne: «lIpuzma — 310...».
[Iponomxure onpenenenue: «IIpsMoyroabHBIN apayieaeTunes] — 3TO. .. ».
[Tponomxkure onpenenenue: «Kyd — 3T0...».
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o. [Iponoikure onpenenenue: «llupamuaa — 37o...».

6. Cdopmynupyiite CBOWCTBO O MPOTHUBOJIESKAIINX TPAHAX MapajlieIenuIe1a.

1. Cdopmynupyiite CBOWCTBO 0 JUArOHASIX Mapajlleenue/a.

8. CdopmynupyiiTe CBORCTBO O IMArOHATHN M TMHEHHBIX pa3Mepax MpsMOYTOJIEHOTO
napajuiejenunesa.

9. Kaxkas nmpusma HazbpiBaeTCs npsiMoii?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIBHOMN?

11.  PackpoiiTe NOHATHE «IIPABUIIbHAS TUPAMHUIA.

12. Yo Takoe anodema npaBUIbLHON MUPaAMUIbI?

13. B uyem omiMuyue TMONHON TOBEPXHOCTH MPHU3MBI OT TOJHOW IOBEPXHOCTH
nUupaMubl?

14,  CdopmynupyiiTe TeopeMy O BBIYUCICHUU OOKOBOW TMOBEPXHOCTH MPSIMOMN
MIPU3MBI.

15.  CdopmynupyiiTe TeopemMy O BBIYHCICHUU OOKOBOI MOBEPXHOCTH IMPaBUIbHOMN
MAPaAMUJIBI.

16.  HazoBurte mnpeamersl U3 Baiieil NpodecCHOHATBHOW NESTEIbHOCTH, KOTOPHIE

UMEIOT (POPMBI MHOTOTPaHHHUKOB.

17.  Ilponomxurte onpenenenue: «LlwmHap —310...».

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

19.  Ilpomomxwute onpeneneHue: «Y Ce4eHHbIH KOHYC — 3TO...».

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

21.  Yro sBNseTCS BBICOTOM YCEUSHHOTO KOHYyca?

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

23. [lepeuncnure eAMHUIIBI U3MEPEHHUS MIJIOLIAAN, O0BEMA.

24. Yemy paBHO OTHOIIEHHE TUIOMIAAEH TOBEPXHOCTEH MOAOOHBIX GuUTryp B
pocTpaHcTBe?

25.  UYemy paBHO OTHOIICHHE 00HEMOB MOJOOHBIX (UTYP B MIPOCTPAHCTBE?

26.  Haszowute npeameTsl U3 Bamiel NpoQeccuoHanbHOM eSTeTbHOCTH, KOTOPbIE

HMCIOT (l)OpMH TCJI BpallICHU .
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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 kBampaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

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

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

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

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOenpenHas Tpaneuus; B) npsmoyronsuuk; I7)
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; I') yceuennas nupamua.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEN.
5. (2 6amna) PeOpo ocHOBaHMS MPaBWILHOW TPEYroJIbHOW MUpaMubl 3 M, armodema OM.
Haiiaure momaas 60KOBOM MOBEPXHOCTH MUPAMUJIBL.
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 o0beMm, miiomaam 60KOBOM U MOTHOM MOBEPXHOCTEH MOJYy4YEHHOTO Tea.
8. (2 ©Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JBYTPAHHBIE YTIIBI IPSMBIE).
3

3

i

Fad

9. (2 6amna) Knnenty HE0OX0AMMO, YTOOBI B KOMHATE 0053aTENBHO MPUCYTCTBOBAIN 0ObEMHBIE
9JIEMEHTHI JIeKopa IWIMHIApHYECKOW ¢opMmbl. [locTpouTs W3 Oymard MoOJENTb IHUIHHIPA.
Pa3mepbl ans mocTpoeHUs BHIOpATh CaMOCTOSITENIBHO, C yYE€TOM TOTO, YTO COOTHOIICHUE
paanyca K BBICOTE JOIKHO OBITh 1:2.

10. (2 6amna) Paccuntarh KOTHMYECTBO 2-X KUJIOTPAMMOBBIX OaHOK KPacKu HYXHO KyIHTb JUIs
OKpalllMBaHUs MWIMHApUYECKOro cBoAa noasaia. 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
3aaHUA
OTtBer b A A A 27 17 12w, 87 - 3
48 1t
64 7t

Cmenennasn, nokazamensvnan u n02apugpmuyeckas ynkyuu

Oobpaszoeamenvhole pe3yromamel, noodaexcauiue npoeepke (I1emenmot):
P61, J1P6 2, IP6 3, Z1P6 4, [1P6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BONPOCHI:

1. Cdopmynupyiite onpeaeneHue CTeneHHON QyHKIIHH.

2. [Tepeuuncnure cBoiicTBa cTeneHHON QyHKIIMN

3. Cdopmynupyiite onpeneneHue nokazaTebHOW (QyHKINH.

4. [lepeuncnure cBoicTBa MOKa3aTeabHOU QYHKIUU

S. Cdopmynupyiite onpenenenue sorapupmMuueckoi GyHKIIH.

6. [Tepeuncnure cBoiicTBa Jorapu@mMuueckoi GyHKIUH.

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

8. Uemy paBeH jorapu@m npou3BeaeHUs?

9. Yemy paBeH jorapugm yactHoro?

10.  IlpuBeaurte mpuUMepHl JOrapu(MUIECKON CIIUPATH B MPHUPOJE U B OKPYKAIOIIEM
MUDE.

11. Ha 4ro HeoOxoauMO OOpaTUTh BHUMAaHHWE IMPU PEIICHUH HPPALUOHAIBHOIO
YpaBHEHMsI YETHOM CTereHu?

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

13. Yemy paBeH KOpEHb HEYETHOW CTENEHW M3 oTpuuarenbHoro uucia? Ilpuseaure
IpUMep.

14, Ha uro crtouT O0OpaTUTh BHHUMAaHUE IMPH PELICHUH JOrapuPMUYECKUX U
UppalMOHATIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB?

15. B uem 3akitouaeTcs rpaduuecKuii crnocod penieHus: ypaBHeHHH.

KourpoJjanuasg padora
IlepBast yacTh
Ilpu pewenuu 3ad0anuni  1-4 3anuwiume npaguiIbHBIL OmMEEmM U3 Yemblpex

nPeOnNoHCeHHbIX.
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1. (1 6amt) Mesxy KaKMMH JIBYMS HATYPATbHBIMHE YHCIAMH HAXOXUTCS JHCiI0 /197?
A)19u20;b)2u3;B)18u19;I")3 u4.
2. (1 6ann) Ha pucynke uzobpaxén rpapuk gpynkuuu suga f(x)=a". Haiinure 3HaueHue
f(2).
YA

flx)y=a"

T
_—

| o 1. X
A) 25.; Bb) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amr) Kakas u3 ¢yHKIMI BO3pacTalOT Ha BCE 00JIACTH ONpEICICHHS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% I') f(x)=log: x.
2

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

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

Bropast yacth
Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYYEHHBLI OMEEN.

8 10 , 8
5. (2 6anna) Haiinute 3HaueHue BHIpasKEHUS 471177 : 44°.
6. (2 6anma) CKOMbKO TEMBIX penieHnii IMeeT HepaBeHcTBO 1 <7*'<49?

7. (2 6anna) HaliguTe KopeHb ypaBHEHHS logs(4+x) = 2.
8. (2 6amma)) PaccrosHue OT HabmrOmaTens, HaXOAIIErocs Ha HeOOIbINON BhIcOTE h
KUJIOMETPOB HaJ 3eMJIEH, 10 HAOM0JaeMOW UM JIMHUM TOPU30HTa BBIUMCISETCS MO (Gopmysie

= V2Rh .
! , tne R=6400 kM — pammyc 3emmu. C Kakoil BBICOTHI TOPU30HT BHJEH Ha
pacctostHuu 48 kusomMeTpoB? OTBET BbIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paJdOaKTHBHOTO HW30TOMAa €ro Macca YMEHBIIAETCS IO

m(t) =mg- 27T
3aKOHY rae Mo — HaydalbHas Macca M30Toma, t— Bpems, mporiesmnee ot
Ha4YaJlbHOI'O MOMCHTA, T— nepuoa Imojiypaciajia. B waganpHBIE MOMEHT BpEMCHH Macca
u3oromna 184 mr. I[lepuon ero momypacnana cocrasnsier 7 MuH. Haiiaure, yepe3 CKOIBKO MUHYT
Macca u30Tona OyJeT paBHa 23 Mr.
10. (2 6amra) Haitnure 3Hauenne Beipaxkenns logg 108 + logg 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHuA
OtBer b A A I 121 2 21 0,18 21 3

Onemenmul meopuu 3epoﬂmnocmeﬁ U Mamemamuueckoil CmamucmuKku
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Ob6paszoeamenvhble pe3yibmamol, nodaexcaujue npoeepke (Inemennmol):
JIP6 7, IPG 8, JIP6 14.

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

IIK 1.4.
Teopernueckue BONpoChI:

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

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

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

o. ChopmynupyiiTe MpaBUIIO HaX0XKICHUS CIOXKCHUS BEPOSTHOCTEH.

6. Chopmynupyiite npaBuIO YMHOXKEHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupMeTnueckoe YucaoBoro psaa?

8. Kak HaiiTu Mmenany 4nuciaoBoro psaa’?

9. Kak Beiumcinsiercs pasmax 4ucioBoro psaa?

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

11.  IlpuBeaute mpUMEpbl MPOSBIECHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX
SIBJICHUSX.

12.  IlpuBeaute nmpumepsl MPOSBICHUS 3aKOHA OOJIBIIMX YUCEI B OOILECTBEHHBIX
SIBJICHUSX.

13.  Yro m3ywaer cratucTuka?

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

15.  Ilponomxwure onpenenenue: «Pa3menieHue — 31o...».

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

KoutpoanHas padora
IlepBas yacTh

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasunbHLIL OmMEEmM U3 UYembipex
npeo1oINHceHHbIX

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

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

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

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

3. (1 Oamr) BeposTHOCTH CIy4aHOTO COOBITHS €CTh HEOTPHUIATEIIBHOE YHCIIO,
3aKJIFOYEHHOE MEX]Ty YHCIIaMHU:

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

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHuEe eIHWHHUIl COBOKYIMHOCTH 1O TMpH3HaKy; b) pa3OueHue enuHUI
COBOKYITHOCTH Ha TpYMIIbI MO NMpHU3HaKy; B) o0obmenne ennHuuHbIX (paktoB; ') obobmienue
€IMHUYHBIX TIPU3HAKOB.

Bropas yactb
Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHLLIL OMeem.
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5. (2 6amra) B oduce auzaiflHEpCKOro areHTCTBa HaXOMATCS 8 IMOCETHUTENCH >KEHCKOTO
nosia U 2 Myxckoro. OnpeaenuTs BEpOSTHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KYMHA.

6. (2 6amia) Ha xondepennuoo npuexaiu 2 ydeHblx u3 I'epmanuu, 3 u3 Cepbuu u 7 u3
[Beinapun. Kaxapnii u3 HUX JemaeTr Ha KOoHpepeHIMHu oauH Aokman. [lopsgok mokimamoB
ompezensercss kepeObEBkoi. HalimuTe BEpOSATHOCTH TOTO, YTO TMSATBIM OKAXETCS JTOKJIAJl
yaeHnoro u3 Cepoumu.

7. (2 6amna) Mama, Tumyp, Iuana, Kocts u AHTOH OpOoCcHIH XpeOrii — KOMY JIOCTaHETCS
IPOEKT 1o odopmileHHI0 cBaeOHOro 3ana. Haiiaure BeposITHOCTh TOrO, YTO MPOEKT TOYHO HE
OyJIeT BBIOJIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHbIX U TpH cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
10 ouepeau B ciayd4alHOM mnopsake. KakoBa BEpOATHOCTH TOro, 4YTO NEPBBIM pa3 CUHUU
d1oMacTep MOSIBUTCS TPETHUM IO CUETY?

9. (2 6amna) Hau psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiiqute Mmony psna
U cpenHee apudMETHIeCKOoe psijia.

10. (2 6amma) ITpu aHanmM3e MEHOBBIX MPEANOUYTCHUH KIMEHTOB AU3aiHEPCKOI0 arecHTCTBA
MOJTy4eHBl JAaHHBIC, MPEACTABICHHBICE B TaOJMIe: JOJNS KIMEHTOB, MPHOOPETAIOIINX
TU3aiiHEepPCKUE YCIyrd OJMHAKOBOTO HA3HAYEHUS, HO pa3IMYHOM LieHbl. Halitu Moy ciydaitHoU
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

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3alaHusA

OtBer b B A A 0,2 0,25 0,8 0,15 172, 6500
172,75

@DoHJ O1LIEHOYHBIX CPEaCTB AJisd pyﬁemuoro KOHTPOJIA

OoépazoeamenvHblie pe3yrbmamel, noodiaexcaujue npoeepke (Inemenmst):
JPo6 1, J1P6 3, IP6 4, ZIP6 5, 11P6 6, JIP6 9, ZIP6 11, JIPG 12, JIPG 13, /IP6 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
I[IK 1.2, IIK 1.4.

IlepBast yacTh
Ilpu pewenuu 3ad0anun 1-4 3anuwiume npaguIbHBIL OmMEem U3 UYemblpex

nPeOnNoHCeHHbIX.

1. Tansr Touku A(2,0,5), B(-2,6,3). Kakue xoopaumHaTel UMeeT cepeanHa oTpeska AB —
Touka M?
A) M(0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3,- 4).
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2. (1 6amnn) Ilpsmeie AB u C/] napannensusie. Kakoe pacnonoxxenue umeroT npsimbie AC
u BJ1?

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

3. (1 6amr) Kakue u3 GyHKIUN SABIAIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke nzobpaxken rpaduk mpousBognoi pyukiuu Y=Ff(X). IIpu kakom

3Ha4YeHUH X QYHKIS IPUHUMAET CBOE HaMOOJIbIIIee 3HaYeHUE Ha oTpe3ke [-4; -2] ?
|1I

aN|
Nor=Sx

=

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

Bropas yactb

Ilpu evinonnenuu 3adanuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEemn.

5. (2 Gamna) Yepes koHubl oTpeska AB u ero cepenuny M mpoBeneHbl MapajiiefibHbIe
IIPsIMBIE, IIEPECEKAIOIE HEKOTOPYIO IUNIOCKOCTh B TouKax Aj, B1 m Mj. Halinure mmny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miaockocTh U eciiu AA1=6 cm, BB1=4 cM.

6. (2 6ama) ans Touku A(6,7,8) , B(8,2,6). Haiinute niuny BexTopa AB.

T

7. (2 6anna) Haiigure 8 (OC + 2 ) " eomn 20 =0,5.

8. (2 Gamra) MarepuanbHas TOUYKa IBIDKETCS TPSAMOJIHMHEHHO 1o 3akoHy X(t)=t?-13t+23
(rme X — paccTosiHHE OT TOYKH OTCUeTa B MeTpax, t— BpeMs B ceKyHIaX, U3MEPEHHOEe ¢ Havala
IBIDKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKyHaX) ee CKOPOCTh ObuTa paBHa 3 M/c?

9. (2 6anna) lana dpynkuus f(x)= 3x%+]. Yemy paBna F(1)?

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3anumuTe HAUMEHBIIHHA
HEOTPHUIATENbHBIN KOPEHb.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer A I b b 5 V33 -2 8 2 0

DoH/1 OLIEHOYHBIX CPEACTB I IPOMEKYTOYHOM aTTecTAlNU (IK3aMeH)

Ha BeIMoMHEHWEe THCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHUYecKkuX yaca (240 MuUHYT).
DK3aMeHaImoHHas padoTa COCTOUT UX 2-X YacTel: 00513aTeTbHOM 1 TOMTOJTHUTEIIBHOM.
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OO0s3aTennbHasl YacTh COJEPXKHUT 3aJaHUS MHHUMAJIBHOTO 0053aTE€bHOTO  YpPOBHS,
JIOIIOJIHUTEIIbHAS YaCcTh — O0JICe CIIOXKHBIC 3aIaHus.

[Ipu BBIMOSHEHUHU 3aJlaHU 0053aTEILHON YacTU TPeOyeTCsl MPEACTaBUTh X0/ PEIICHUS 1
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBUIHHOE BBIMOJIHEHHE JTIOOOTO 3aJaHUs W3 00s3aTelbHON
yacTu oOydaromuiicss mojsydaere oauH Oamt. [Ipu BbIMOJHEHMM 3aJaHMS U3 JOMOJTHUTEIBHON
9acTH HEOOXOIMMO TOIPOOHO OMHCATh XOJ PEIICHUsI U JAaTh OTBET. [IpaBHILHOE BBIOJIHEHUE
3aJaHUNA JTONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 OawiamMu wiv 1-2 OajulaMH 3a 4YaCTHYHOE
pelieHue.

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

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annoes,
Heo0X00umoe 011 noJayueHuUs OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHuUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YaACML)

OobpaszoeamenvHole pe3yrbmamal, noodaexcaujue npoeepke (Inemenmst):

JIP6 1, PG 2, JIPG 3, JIPG 4, JIP6 5, JIPG 6, JIP6 7, JIP6 8, JIP6 9, JIPG 10, JIP6 11, JIP6
12, JIP6 13, JIPG 14.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

K 1.2, TIK 1.4.
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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 6anr) Ha puCyHKE >KUPHBIMHU

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 MWLMMeTpax. s

L I
[
™=

N S R T

Hars1IAHOCTH KUPHBIC TOYKH HAa PUCYHKE COCIUHCHBI . \ ;

—

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 JIM3aifHepa /10 MOJ0pOoKaHus, eclii ocie kiueHT 3amiatui 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 HepaBenctBo 2 > 64. B OTBET 3alMIUNTE 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 112 3 4 5|6 (7|89 10 |11 12 13|14 | 15| 16
3alaHusA

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

5.YCJIOBHUSA PEAJIM3ALIUU TPOI'PAMMBI TUCIUTIJINHBI

5.1. Ins peanmzanuu mporpaMMbl y4eOHOW TUCHUTUITMHBI JOJDKHBI OBITH MPETYCMOTPEHBI
CJIEAYIOLIME CelhalbHbIe TOMELICHUS:

Peanmzanus mporpaMMbl JUCIUIUIMHBI TPEOYET HAMWYHS YIeOHOTO KaOWHETa MaTeMaTHKH.

O6opynoBanue yueOHOTo KabuHeTa:

- TOCAZI0YHbBIE MECTa MO KOJHYECTBY O0YJarOIIUXCS;

- paboyee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;

- 3aJJaHNA 111 KOHTPOJIBHBIX PadoT;

- Ipo¢eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMHS;

- MaTepHaIIbl K3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHATBHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP € IKPAHOM.

6.MudopmannoHHoe obecneyeHHe Peaiu3aluM MPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAH TMEYaTHBIMH W/WIM 3JEKTPOHHBIE 0Opa3oBaTeibHble U WH(POPMAlMOHHbIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIBb30BaHMs B 00pa30BaTENbHOM IIpoOIecce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMUS.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUSA

1. Maremaruka: yueOnuk/ bammakoB M.U.- 2-e usa., crep. - M: KHOPYC, 2019.
(Cpenunee mpodeccronanbHOe 00pa3oBaHUE)
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2. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYeCKOrO aHaium3a, reomerpus. Anrebpa u
Hayaja MatemMatnuyeckoro ananuza. 10-11 knacc. Anumos 111 A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hadala MaTeMaTHYeCKOrO aHaiuu3a, reoMmeTpus. ['eomerpus.
10-11 xmacc. Aranacsa JI.C., byryzoB B.®., Kagomue C.b. u apyrue. - M: IIpocBemenue,
2022.

4. MaremaTtuka: anreOpa M Hayajla MaTeMaTHYeCKOro aHaimsa, reomerpus. 10-11
KJacchl. Anrebpa u Hayana Marematuyeckoro aHanuza. B 2 4. Yacte 1: YueOHUK As ydammxcs
o0Opa3oBaTenbHbBIX Oopranu3anuii (6a3oBeiii ypoenb)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK JJIs y9anmxcs 00pa3oBaTebHBIX opranu3anuii (6a3oBbiii ypoBeHb) Mopakosuy AT
u apyrue; nox penakuueid Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHanus3a, reomerpus. Anrebpa u
Hadaya MareMarudeckoro ananm3a. 10 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: anrebpa ¥ Hayajda MaTeMaTHYeCKOrO aHanu3a, reomerpus. Anrebpa u
Hadaya MareMarudeckoro aHanm3a. 11 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayajga MaTeMaTUYECKOTO  aHalu3a, T'eOMETpPHs.
I'eometpus.10-11 kmacc. IloropenoB A.B. MartemaTtuka: anreOpa M Hadajga MaTeMaTHYCCKOTO
aHanuza, reometpus. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHanmu3a, reoMeTpus. ['eomerpus.
10 knacc. AnexcannpoB A.Jl., Bepuep A.JIL., Pepkux B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anreOpa M Hadajlla MaTeMaTUYECKOTO aHAJIM3a, reoMeTpus. [ eomeTpus.
11 xnacc. Anexcanapos A./l., Bepuep A.JL., Peokuk B.M. - M: IIpocseuienue, 2021.

11. Maremaruka: anrebpa M Hayala MaTeMaTU4YeCcKOro aHaiusa, reomerpus. 10
knacc. Bepuep A.JIL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. Maremaruka: anredpa U Hadajla MaTeMaTHYECKOro aHanusa, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3narensctBo "IIpocBenienue”.

13. Martemaruka: anrebpa U Hayajla MaTEMaTHYECKOTO aHaIn3a, reoMeTpus. Anredpa
¥ Hauajga MaTemaThueckoro aHammsa (B 2 uactsax) (B 2 wacrtax). 10-11 kmacc. Yacts 1:
Mopnkosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. u apyrue; mona pemakuuen
Mopaxosuya Al'. "MOL] MHEMO3HMHA".

14. Maremaruka: anreOpa U Hadajia MaTeMaTHUYECKOTO aHaIN3a, reoMeTpus. Anredpa
Y Hayaja mMarematuyeckoro ananusa. 10 kimacc. Mypasun I'.K., Mypasuna O.B. N3gaTenscTBO
"[IpocBemienue".

15. Maremartuka: anredpa U Hayajla MaTeMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa
Y Hauaja MatemaTudeckoro ananusa. 11 xmacc. Mypasun I'.K., Mypasuna O.B. U3natensctBo
"ITpocBenienue".

6.2. OcHOBHBIE YJIEKTPOHHBIE U3TaAHUS

1. Beepoccuiickue untepHeT-onmummnuanel. - URL: https://online-olympiad.ru / (mata
obpamenust: 12.07.2022). - TekcT: 2IeKTPOHHBIH.

2. Enunas xomutekiust udpoBbix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TekcT: 3MEKTPOHHBIH.
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3. WNndopmanmonnas cucrema «EnnHoe 0KHO 10CTyna K 00pa3oBaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mara obparienus: 02.07.2022). - TekcT:
JJIEKTPOHHBIN.

4. Hayunas anexkrponnas oudnuoreka (HIb). - URL: http://www.elibrary.ru (nara
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

5. OtkpsIThI KOJLIEK. MaTtematuka. - URL: https://mathematics.ru / (nara
obparenusi: 08.06.2022). - TeKCT: 3JI€KTPOHHBIH.

6. [MoBTopum maremaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

7. CrpaBOYHUK 110 MaTeMaTUKE ISl IIKOABHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata oopamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

8. Cpennsis MaTemaTuueckas uHTepHeT mkoia. - URL: http://www.bymath.net/

(mara obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

9. ®enepanbHblil moptan «Poccuiickoe oopazosanue». - URL: http://www.edu.ru/ (mata
obpamenust: 02.07.2022). - TekCT: 3JIeKTPOHHBIN.
denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBarelibHbIX pecypcos. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3eKTPOHHBII

6.3. JlomoJTHUTEIbHbI€ HCTOYHUKH

1. Maremarnka: anreOpa U Ha4aja MaTeMaTHYECKOro aHanmu3a, reomerpus. ['eomerpus. 10
kiacc. CmupuoB B.A., CmupnoBa .M. "U3narensctBo "lIpocBemenue".

2. MaremaTuka: aiaredpa U Hayajla MaTeMaTU4YecKOro aHajiusa, reomerpus. I'eomerpus. 11
kiacc. CmupHOB B.A., CmuproBa .M. U3natensctBo "[IpocBemenue”.

3. Maremaruka. I'eomerpus. 10 kmacc. Mepsmsak A.I'., Homuposckuii JI.A., ITononckuit
B.b., fAxup M.C.; nox penakuueit Ilononsckoro B.E. U3narenscrBo "[Ipocsemenne”.

4. Maremaruka. ['eomerpus. 11 knacc. Mep3nsk A.I'., Homuposckuii J{.A., Tlononckuii
B.B., fxup M.C.; nox penakmueit [lononsckoro B.E. "U3natensctBo "[Ipocsemienue".

5. MaremaTuka: anrebpa M Hayala MaTeMaTHYECKOro aHajiau3a, reomeTrpus. Anredpa u
Hayayia MaremaTudeckoro ananuza. 10 kmacc. Bunenkun H.f., MBames-Mycaros O.C.,
[MBapuodypn C.U. "MOLl MHEMO3UNHA".

6. MaremaTuka: anrebpa M Hayaja MaTeMaTHYECKOTO aHaiM3a, reoMerpus. Anredpa u

Hayajia MaremMaTudeckoro ananusa. 11 kmacc. Bunenkun H.S., UBames-Mycaros O.C.,
[MBapioypn C.HU. "MOLL MHEMO3UHA
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