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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCIUTLIIVMHBI
MATEMATHKA

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

YyeOHas JHUCUUTUINHA «Marematuka» SIBIIIETCSA 00s13aTenbHON Y4acTbIO
0011e00pa30BaTeIbLHOrO IMKJIAa OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTeabHON MPOrPaMMBbI 110
cnenuanbHocTd 54.02.01 JIn3zaiin (1o oTpacism).

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero o6OpazoBanus ¢ yderom PI'OC CIIO mno cnemmansHocTH 54.02.01 JImzaitH (1o

OoTpaciasaMm).

Jucuunmnimna HanpasieHa Ha popmupoBanue OK mo crenuanbHOCTH:

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

1.2. llesn U nIaHMpyeMble pe3yabTaThl OCBOECHMS U CHUIIIHHBI:

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 Ilnanupyemsbie pe3yJibTaThbl OCBOEHHsSI 001e00Pa30BaTEJbHONH IMCUMILIMHBI B
coorBercTBMU ¢ PI'OC COO
OO0mme (IMYHOCTHBIC H METANIPeIMETHbIE) Pe3yabTAThI

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

- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/Ia.TII)HOI\/'I HaIrpaBJICHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W CAMOCTOSTEIBHO  BBINOJHATH  TaKyHO
JeSITEIbHOCTD,

- HHTEpEC K pas3inyHbIM chepaM npoecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENIbHO (OPMYyJTHpOBaTh W AaKTyaJM3MpOBaTh MpoOJeMy, 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 IMTPOTHBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSIX;

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

- pa3dBUBATh KPCAaTUBHOC MBIINIJICHUC ITPHU PECIICHUHN Y KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE NCHCTBHS:

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

- BBIBJIATHh IPUYWHHO-CJIICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a/la4y, BEIABHUI'aTh TUIIOTE3Y €€
peleHH s, HaXOAUTh apPIYMEHTHI [Tl TOKa3aTeIbCTBA CBOMX YTBEP)KIACHUM, 3a/1aBaTh apaMeTPhl
Y KPUTEPUU PELICHUS,
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- QHAJIU3UPOBATH MOJYUYCHHBIE B X0J/I€ PEIICHUS 3a/1a4d PE3YIbTaThl, KpUTHYECKUA OI[EHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

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

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

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHOW U COLMATBHON TTPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

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

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

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

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

B) pabota ¢ napopmarmei:

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

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

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

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

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

B o01acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

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

- OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMUBOTO OYIYIIETO;

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

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU JIeHCTBUSAMMN:

a) caMOOpTraHMU3aLUs:

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

- CaMOCTOSITEIbHO COCTaBISTh IUIAH PEIICHUS MPOOJIIEMBI C YU4E€TOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

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

0) CaMOKOHTPOJIb!



T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 5

MCIOJIb30BaTh pUeMbl pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

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

B) SMOIMOHAJILHBIA UHTEJUIEKT, IPeIoaralomui chopMUpOBaHHOCTD:

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

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

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

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPE/ICIICHUIO;

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

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATh eI COBMECTHOM ACSATEIHHOCTH, OPTraHU30BhIBATh U KOOPJAUHHPOBATH JICUCTBUS
0 €€ JOCTUKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelnessiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOODAMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

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

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

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

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

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YelIOBEKa

B 06.1acTH 3CTeTHYECKOT0 BOCTIUTAHUS

- OCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUI;

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

- yOeXJAEHHOCTh B 3HAUMMOCTH JUIS JIMYHOCTH W OOIIECTBA OTEYECTBEHHOTO U MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;

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

OBiaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY 1eCTBUAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

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

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

- OCO3HaHHE 00YJAIOIIUMUCA POCCUUCKON TpaskIaHCKON HIEHTUYHOCTH;

- IeJICHANPaBJICHHOE pAa3BUTHE BHYTPEHHEW TMO3MIMM JUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponioB Poccuiickoit denepannn, UCTOPUUECKUX U HAIMOHAJIBHO-
KYJIbTYpHBIX — Tpaauiuii, (OPMHPOBAHME CHUCTEMBI 3HAUYUMBIX IIEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MHPOBO33PEHMUSI, IPABOCO3HAHUS, FIKOJIOTHYECKON KYIbTYpBHI,
CITOCOOHOCTH CTaBUTH LIETU U CTPOUTH KU3HCHHBIC TIIAHBI,

5
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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,
JUCKPUMHUHALIMY 10 COLUAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TIpakJaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUM B 0011e00pa30BaTeIbHON OpPraHU3alMy U JAE€TCKO-FOHOIIECKUX
OpraHu3aLusx;

- YMEHHUE B3aUMOJICHICTBOBATh C COL[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (YHKLUAMU
Y Ha3HAuYEHUEM;

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHUYECKOIO BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TPa)KAAaHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAKEHMS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoaMHON, TrOpAOCTH 3a CBOW Kpal, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;
- 1ICHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY U IMPUPOIHOMY
HaCJIEAUIO, INaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

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

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

- CIIOCOOHOCTbh MX MCIIOJB30BaHMs B MO3HABATEIbHON M COLMANBHOM MpaKTHKE, TOTOBHOCTh K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4E€OHOW NEeSTENIbHOCTH, OpraHU3aluu
y4eOHOT0 COTPYJHMUYECTBA C MEAArOrMUYECKUMH PaOOTHUKAMHU U CBEPCTHHUKAMH, K YYacTHUIO B
MOCTPOECHUN MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

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

- He IPUHUMATh JAEMCTBUSI, IPUHOCALINE BpE OKpY KalolLIel cpee;

- YMeTh NMPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEIIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;

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

- OCYUIECTBJIATH LIE€JICHANpPABICHHbIH IIOUCK IIEpEeHOca CPEeICTB 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;

- JlaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM.

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

-BJIaJITh METOJIaMHU JI0Ka3aTeJbCTB, alrOpPUTMaMHU pEHIeHMs 3aJlady; yMeHHe (HOpMyIHpOBaTh
OIpEENIEHNUs, aKCHOMBI M TEOPEMBI, IPUMEHSATH UX, IIPOBOJUTH JI0KA3aTEIbHBIE 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,
npeoOpa3zoBaHus JPOOHO-PAIMOHANBHBIX BEIPKCHUH;

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

- yMeTh ONEpUpOBaTh MOHATUAMHU: (QYHKUHWSA, HENpepbIBHAS (QYHKUUSA, MPOU3BOTHAS,
nepBooOpa3Hasi, OINpEIEICHHBI WHTErpajl; YMEHHE HaXOIWTh IPOHM3BOAHBIC 3JIEMEHTAPHBIX
(byHKUIMH, UCTIONB3YS CIPABOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEUIINX CIy4asx (yHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKLUI; CTPOUTH
rpaduKd MHOTOWICHOB C KCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
NPOU3BOHYIO MPH PEIICHUHU 3a]a4 Ha JABIKCHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 33Jaul
Ha HauOOJIBIINE U HANMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YMEThb OIIEpHPOBATh TOHATUSMH: palMOHANbHAS (QYHKIMS, TIOKa3aTenbHas (QYHKIHS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (YHKUUH, HMCHOJB30BaTh TpaduKd MpU
U3YyYEHHH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3aad U3 APYruX 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, PabOTy, CTOMMOCTb TOBAapOB M YCIIYT, HAJOTH, 3aJa4d M3 OOJAacCTH YIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 10 YCJIOBHIO 3a/1aud, MHCCIICJIOBAaTh IIOJYYEHHOE pEUIeHHE U  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yYMeThb ONEpPHPOBATH IOHATHUSAMHU: CpeaHee apudmeTHyeckoe, MeauaHa, HauOoOibIIee |
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMIax, Ha
auarpaMmax, rpadukax, OTPaKalIllyld CBOWCTBA PpEANTbHBIX IPOIECCOB U  SIBICHHIA,
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
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 BEPOSTHOCTH C HCIOJIB30BAaHHEM TpadUIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOpMyNnBl TPU pEIICHUH 3a/a4; OIECHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMU BEJIMYMHAMH; YMEHHUE NPUBOIUTH 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, Yron MeXAy HOpSIMbIMH, Yol MEXIy NPsAMOW M IIOCKOCTBIO, YIOJ MEXAY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHAE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 33J1au U3y4eHHbIE (PAKThI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIEHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOIIETO MHPA;

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napaieNienuIe T, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALCHHS, IIHIIUH/IP, KOHYC, Iap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, HUIMHIpA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HUIMHAPA, KOHYCa, 1Iapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH W TMOBEPXHOCTH BpAIIECHUS, UX CEUCHHS OT PYKH, C IMOMOIIBIO
YEePTEeKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPaHHUKH;
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- yMeTb ONEpUPOBaTh IMOHATHAMM: JIBUKEHHE B IIPOCTPAHCTBE, MNOJOOHBIE (UTYpHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHE IUIOMIAACH MOBEPXHOCTEH M 00BEMOB MOAOOHBIX
(buryp npu peieHuu 3a1ay;

- YMETb BBIUUCIATH T'€OMETPHUYECKHE BEJIMYMHBI (UIMHA, YTOJI, IUIOIAAb, O0BEM, IUIOMIAIh
IOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (POPMYJIIBI U METO/IBI;

- YMETh ONEPHPOBATH MOHATUSAMH: MPSMOYroJbHAs CHCTEMa KOOPAMHAT, KOOPIMHATHI TOYKH,
BEKTOp, KOOPAMHATBHI BEKTOPA, CKAJIIPHOE IPOU3BEACHUE, Yrojd MEX1y BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YHCIIO; HAXOIUTh C MOMOIIBI0 H3YYEHHBIX (hopMym
KOOPJIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMsI TOUKAMU;

-yMeTb BBIOMpATh MNOAXOASIINA M3YYEHHBIH METOA Ul pELICHHS 3a/laud, pPaclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOW HayKu

- YMETb ONEpPUPOBATh MOHATHUSMHU: TOXIECTBO, TOXKIECTBEHHOE NPeoOpa3oBaHME, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI W HEPABEHCTB, PaBHOCWJIBHOCTh YPAaBHEHUIl, HEPAaBEHCTB U
CHCTEM, palMOHAJbHBIE, MPPAMOHATBHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHCTEMBl; yMETb pellaTh ypaBHEHHS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IMYHBIX [IPHEMOB; peIlaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPHUMEHATh YpPaBHEHHs, HEPAaBEHCTBA, UX CHCTEMbl JUIS pEIICHUS
MaTeMaTHUYECKUX 33a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAYKU U peaslbHOU )KHU3HH;

- yMeTb CBOOOJIHO OINEPUPOBAThH MOHSTUSAMU: JBI)KEHUE, MapajlUlebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOAOOMs, MOJ00HBIE (GHUTYDHI;
yMETh paclo3HaBaTb PaBHblE M MOJOOHBIE (UIYpbl, B TOM YHCJIE B IMPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJB30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh T'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELICHUHU 33]a4 U3 JPYTUX YUeOHBIX IPEIMETOB
Y U3 PeaIbHOMN KU3HU

- yYMeTb OIIEPUPOBaTh MOHATUSAMHU: pallMOHAJbHBIE, HWPPALMOHAIbHBIE, IIOKa3aTeNlbHbIE,
CTETIEHHBIE, JIoTapu(MUIECKHE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- yYMeTb OIEpUpoBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHE MHOTOIpaHHHMKa, KYO,
napaieNienuIe, pu3Ma, TupaMuia, Gurypa v moBepxXHOCTb BpaIleH!s, IWINHAP, KOHYC, Iap,
chepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MBI, KOHYCA, IUJIMHAPA, IJI0Maab chepsl, 00beM Kyoa,
NOpSMOYTOJIBHOTO TapajijieNienunesa, NupaMubl, TpU3Mbl, HWIMHIpPA, KOHYCa, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeXKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; yYMETh pACIO3HABAaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PacIiO3HABATh MMPABIIILHBIE MHOTOTPAHHUKH;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHSAMM: CTENEHb C IEeJbIM II0Ka3aTelieM, KOPEHb
HATYypaJIbHOH CTENEHH, CTEIEeHb C PAIlMOHAIBHBIM TMOKa3aTeJeM, CTENEHb C JCHCTBUTEIHHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapudm ducia, CHHYC, KOCUHYC M TAHT€HC NPOU3BOJIBHOTO
4lCIa;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHAMU: TpapuKk GyHKUUH, oOpaTHas QyHKUUS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIMs, CTETEeHHas (QYHKUIUS C
HEeNbIM [OKa3aTeJleM, TPUTOHOMETpUYeckre (YHKIMM, OOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIMM, MMOKa3zaTenabHas U jorapudmuueckas GyHKIUU; YMETh CTPOUTH Tpaduku QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHI;

- YMEThb HWCHOJB30BaTh Tpadukd (YHKIHMNA JUIT W3Y4EHHs TPOIECCOB W 3aBHCUMOCTEH TpH
pELIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCUMOCTH MEXy BEJTHUNHAMH,

8
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- CcBOOOJHO ONEPUPOBATH MOHATHAMU: YETHOCTh (PYHKUUH, HNEPUOJUYHOCTb (YHKILHUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIHH, 3KCTpeMyM (GYHKIHMH, HauOoJbliee U
HalMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEKYTKE; yMETh IPOBOAUTH HCCIel0BaHNE (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpaduku (GyHKUMN A7 pelieHHs] ypaBHEHH, HEPAaBEHCTB U
3ajjady C IapaMeTpaMu; Hu300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA PpeEIICHUI
YPaBHEHUN, HEPABEHCTB U UX CUCTEM

- yMeTb ONIEpUpOBaTh MOHATUAMHU: CpeJHee apuMeTHdyecKkoe, MeuaHa, HauOoiblliee U
HaUMEHbIIIEe 3HA4YEHUs, pa3Max, AUCIEPCUs, CTAHJApTHOE OTKJIOHEHUE YHCIOBOTO HabOpa;
yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMLaxX, Ha
auarpaMmax, rpadukax, OTPaXamollyld CBOWCTBA pEAIbHBIX IPOLECCOB U  SBICHMIA;
HpPEACTaBIATh UH(POPMALMIO C TIOMOIIBI0 TaOJIMIl U JuarpaMM; MCClel0BaTh CTaTHCTUYECKUE
JlaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapUueCcKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEpUPOBATH MOHATHAMM: TOYKA, IpsiMas, IUIOCKOCTb, IPOCTPAHCTBO, ABYI'PAaHHBIN
YIOJ, CKpPELIMBAIOUIMECS MpsAMbIC, NAPAUICIBHOCTh W NEPHEHAMKYIAPHOCTh MPAMBIX H
IUIOCKOCTEM, Yroia MeXAYy MpsAMBIMHM, Yrojdl MEXAY INpsAMOM U IIIOCKOCTBIO, YOl MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXAY IIPSIMBIMH, PACCTOSIHUE
MEXY INIOCKOCTSMY;

- YMETh HCIOJIb30BaTh IPU PELIEHUU 3aJady HU3y4YeHHbIE (aKThl MU TEOPEMbl IUIAHUMETPUHU;
yYMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa

- YMETh pelIaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YHCJIE€ HA IPOLEHTHI, JOJIM U YacTH, Ha
JBIDKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAJOIH, 33aJaud U3 OOJIaCTH YNpaBJICHUSA
JMYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABJIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBl 110 YCIOBHIO 3aJayd, MCCIEAOBAaTh IOJYYEHHOE PEIICHHE U  OLEHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

- YMETb ONEPUPOBATH IOHATHUAMH: OIPEIEIEHUE, aKCMOMa, TEOpeMa, CIECACTBUE, CBOMCTBO,
MpPU3HAK, J0Ka3aTebCTBO, PAaBHOCUIIbHBIE (DOPMYIMPOBKU; YMETh (OPMYIUPOBATH 00paTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDPBI, UCIIOIb30BaTh METO
MaTE€MaTU4eCKOW WHIYKIWW; ITPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHHs INPU PELICHUH 3a/ad,
OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTD PACCyKICHU;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSMM: IOCIENOBATEIBbHOCTh, apudMeTudecKas
nporpeccusi, TeOMeTpHuYecKass Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHyecKas
IIPOrPECCHsl; YMETh 33J1aBaTh IMOCIEAOBATEIBHOCTH, B TOM YHCIE C IMOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- yMeTb BBIOMpPATh MOAXOMALIMI METOA [UIsl pelIeHHs 3a/laud; HOHMMaHuEe 3HAYMMOCTH
MaTeMaTHUKd B H3YYEHUU MPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB M SBJICHUH; yMETh
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MAaTHKHM B HMCKYCCTBE, YMETb IPUBOJUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTUYECKOU HAyKH

- yMEThb OIEpUpOBaTh TMOHATUAMU: (DYHKUHMSA, HENpepblBHAsS (QYHKIMS, MPOU3BOJHAS,
nepBooOpasHasi, OMNpEACTCHHbIM HWHTErpal; yMeTh HaXOAUTh MPOM3BOJHBIE 3JIEMEHTapPHBIX
GyHKIMH, UCIIONIb3YSl CIPAaBOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX ClydasX QYHKIHMU
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIbIIME W HAUMEHbLIME 3HAauYeHUs (YHKIHA; CTPOUTH
rpaukd MHOTOYJIEHOB C MCIOJB30BaHHEM allllapara MAaTeMaTU4YecKOoro aHalli3a; MPUMEHSTh
IIPOU3BOJHYIO IIPHU PELIEHUU 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbIINE U HaUMEHBIIINE 3HAUYEHUS], HA HaX0X/I€HUE TyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb ONEpUpOBaTh MOHATUAMHU: JABIKEHHE B IPOCTPAHCTBE, MOJO00HBIE (UTYpHI B
IIPOCTPAHCTBE; HUCIOJB30BaTh OTHOILIEHUE IUIOMIAAeH MOBEPXHOCTEH M 0OBEMOB MOJOOHBIX
(buryp npu pemeHuu 3aay;
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- YMETb BBIYUCIIATH T'COMETPHUYCCKHUE BCIMYHUHBI (,I[J'H/IHa, yroJj, IJiomanib, 06’LeM, iomaab

MOBEPXHOCTH ), UCTIOIB3Ysl U3yYEHHBIE (POPMYIIBI U METO/BI.

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JTUCITATLIIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUNIJIMHBI 219
B T.4.

OcHOBHOe coiep:KaHue 155
TeopeTudeckoe o0ydeHue 113
MIPaKTUYECKHUE 3aHATHS 42
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHME (COTepPKAHME 36
MPUKJIAJTHOTO MOIYJIfA)

BT. 4..

MIPaKTUYECKHUE 3aHATHS 36
Koncyabranumn 4
ITpomexyTounas arrectamusi (9x3amen) — 1, 2 cemectp 24

10
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2.2. TemaTu4ecKuid IJIaH U coaepiKkaHue TUCHUNIJIHHDbI

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U PodecCHOHAIBHO-

HaumeHoBaHue pa3eioB . O0bem ®opmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3AHATHS, MPUKJIATHOMN
U TeM 4acoB KOMIeTeHIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

Ochognoe codeprcanue

Paznen 1. IloBTOopenme 17

Kypca MaTeMaTHKHU

OCHOBHOM WIKOJIbI

Tema 1.1 Coneprxkanue y4eOHOro Matepuana

Henb u 3anaun maTtemMatuky | Llenb 1 3agaun MaTeMaTHKU TPU OCBOCHUU CIEIIMATBLHOCTH.

npu ocBoeHUM | ba3oBble 3HAaHUS U yMEHHS 110 MaTeMaTHKE B MPO(EeCCHOHANBLHON U B MOBCEIHEBHOM

crenuanbHOCTH. Yucna | | 1edaTeabHOCTH.

BBIYHCIICHUS JleiicTBUS HaJ TMONOXKUTENFHBIMA U OTPUILIATEIHHBIMU YHCIAMH, C OOBIKHOBEHHBIMU U
JECATHYHBIME JIPOOSMHU.
JeiicTBus co cTeneHsaMu, (OpMYJIbl COKPAILIEHHOTO YMHOKEHHUS OK-01
KombOunupoBanHoe 3aHsTHE 4

Tema 1.2 Coneprkanue y4eOHOro MaTepuana

IIponientHeie BbruucieHus. | [IpocTble MPOLEHTHI, pa3Hble CHOCOOBI MX BblUMCIEHUs. JIMHeWHBbIe, KBaJIpaTHBIE,

VYpaBHeHNS U HEPABEHCTBA | TPOOHO-TMHEWHBIE YPAaBHEHUS M HEPABEHCTBA
KomOunupoBanHoe 3aHstue 4

Tema 1.3.

HpOHeHTHBIe BBIUUCIICHUS B
po¢eCCUOHATBHBIX
3aagax

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yns)

HpOCTBIe U CJIOXHBIC HpOHeHTI)I. HpOHeHTHBIe BBIYHUCIICHUA B HpO(l)eCCI/IOHaJ'II)HBIX
3aja4ax




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,7@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
™ «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Auem 12
[IpakTHueckoe 3aHsATHE 6
Tema 1.4 Cogepxanue yaeOHOTO MaTepuaa
Pemienne 3apmau. Bxonnoi | Beruncnenuss u mpeoOpa3oBaHusi. YpaBHEHHS W HepaBeHCTBA. ['eomerpus Ha
KOHTPOJIb IJIOCKOCTH
KoMOnHMpOBaHHOE 3aHSTHE 2
KoHTposbHas padota 1
Paznen 2 Ilpsmble wu 28
IJIOCKOCTH B
NPOCTPAHCTBe.
Koopaunatsel M BeKTOpBHI
B IIPOCTPAHCTBE
Tema  2.1. OcHoBuble | ConeprkaHue yueOHOro MaTepuaa
MOHATHUSA crepeomerpu. | [Ipenmer crepeomerpun. OcCHOBHBIE TOHATUS (TOYKa, TMpsiMas, IJIOCKOCTb,
PacnionnoskeHne MHpsIMBIX M | IPOCTPAHCTBO). OcHoOBHBIE AKCUOMBI CTEPEOMETPHH. ITepecekaronuecs,
IJI0CKOCTEN napajuleJIbHbIe U CKPEIMBAOLIUECS MPsIMbIE. YTOI MEXY IPSIMBIMU B IIPOCTPAHCTBE.
[lepnennukynsipHOCTb NpsAMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI OK-01
KomOuHmMpoBaHHoe 3aHATHE 4
Tema 2.2. INapannensHocts | CopeprkaHue yueOHOro Marepuana
MPSIMBIX, psIMON u | [TapamnensHble npsimas u mwiockocts. Onpenenenue. Ilpusnak. CBoiicTBa.
IIJIOCKOCTH, IIOCKOCTEN [TapannensHbie mockoctu. Onpenenenne. [Ipuznak. CporicTsa.
Terpasap u ero onementhl. [lapamnenenunen u ero siaeMeHTh. (CBoOMCTBa
IIPOTUBOMNOJIOXKHBIX T'paHell M nuaroHasnei mapamienenumnena. [loctpoeHrne 0CHOBHBIX
CEYEeHU I
KombOunupoBanHoe 3aHstue 4

Tema 2.3.

CogepxaHue yaeOHOTO MaTepuana

12
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 13
[lepneHquKyISIPHOCTD [Iepnenpukynsapusle npsamsle. [lapamuienbHble  NpsMble, NEPIEHIUKYISIPHBIE K
NPSAMBIX, IpsIMOM U | wIockocTu. IIpu3Hak neprneHuKyaIspHOCTH NPSAMOU U ITIOCKOCTH

IIJIOCKOCTH, IIOCKOCTEH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.4. llepneHauxyssp
u HakJoHHad. Teopema o
TpeX MEePIEeHIUKYIsIpax

Copepxanue yueOHOro MaTrepuana

[lepnienaukynsap ¥ HakiIoHHas. Teopema O Tpex MEPHEHAUKYISApax. YTOI MEXIy
IPSIMOY U TIOCKOCTBIO.

Yroa mexay miockocTsMu. [lepneHauKysipHbIE MIOCKOCTH.

PaccTosiHus B mpocTpaHcTBe

KombOunupoBanHoe 3anstue

Tema 2.5. Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Coneprxkanue y4eOHOro Matepuana

JlexapToBbl KOOpJAMHATHI B MPOCTpaHCTBE. Bektopbl B mpocTpancTBe. CloxkeHHEe U
BBIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTOpa Ha 4ucio. CKalapHOe MNpOU3BEICHUE
BeKTOpOB. [Ipocreiimue 3a1aun B KOOpAMHATAX

KombOununpoBanHoe 3ansTHe

Tema 2.6. [Ilpsmble u
IIJIOCKOCTH B INPAKTHYCCKUX
3ajadax

Ilpogheccuonanvho-opuenmupoeannoe cooeprcanue (cooepricanue NPUKIAOHO20
Mo0yns)

B3aumHoe pacnosnoxkeHue MNpsMbIX B IpocTpaHcTBe. llapamnensHocTh mnpsmMoil u
IUIOCKOCTH, MapajuIebHOCTh  INIOCKOCTEH, NEPIEHIUKYJISIPHOCTh  IIJIOCKOCTEH.
PacnionoxeHue npsMbIX U MIOCKOCTEH B OKpYXarolleM Mupe (IpUpojie, apXUTEKType,
TeXHUKe). Perienne npakTHKo-opueHTUPOBAHHBIX 33124

IIpakTHueckoe 3aHsTHE

Tema 2.7 Pemenue 3amad.
[IpsmMble W  TIOCKOCTH,
KOOpJAMHATBl U BEKTOPHI B
MIPOCTPAHCTBE

Conepxanue yuaeOHOro MaTeprasa

PacnionokeHne mnpsMbIX M IUIOCKOCTEH B MPOCTpaHCTBE. [leprneHauKyIspHOCTh MU
[apaJUIEJIbHOCTD MPSAMBIX U INIOCKOCTEH. JIeKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE.
BexTopsl B npoctpancTBe. Cl0KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOJKEHUE BEKTOpa

13




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,f@ _ Y‘H’E)}():[EHV[E BBICHIETO OBPABQBAHVIH PTYTUC
™ «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBMCA»
PIYTUC Aucm 14
Ha yncio. KoopauHarel BekTopa
KoMmOnHMpOBaHHOE 3aHSTHE 2
KoHnTtposbHas padota 2
Paznen 3. OcHoOBBI 26
TPUTOHOMETPHUH.
Tpuronomerpnueckue
byHkunn
Tema 3.1 Cogepxanue yueOHOTo MaTepuana
Tpuronomerpuueckue Panuannas mepa yrna. IIoBopoT Touknm BOKpyr Havayna koopiauHat. OmnpezneneHue
(YHKLIMM  IPOU3BOJBHOIO | CHHyCa, KOCHHYCA, TaHICHCA W KOTAHICHCA. 3HAKH CHHYCAa, KOCHHYCA, TAHTCHCA W
yria, yucia KOTaHI€HCa 10 YETBEPTAM. 3aBUCHUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI0 U TOT'O € yria
KomOunupoBanHoe 3aHsTre 6
Tema 3.2 OcHoBuble | ConeprkaHue yueOHOro MaTepuaa OK-01
TPUTOHOMETPUUECKHE Tpuronomerpuueckue TOKJIECTBA. ITpeoOpa3oBanus IPOCTENIINX
TOXKJIECTBA TPUTOHOMETPUYECKUX BbIpakeHU. CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB Ol U -
a
KomM6unmnpoBanHoe 3aHsTue 2
Tema 3.3 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuyeckue OO6nacTp ompeneneHus U MHOXKECTBO 3HAUEHUH TPUTOHOMETPUUYECKHX (QYHKIUH.
(GyHKIMH, MX CBOWCTBAa U | YETHOCTH, HEYETHOCTD, IEPHOINYHOCTh TPUTOHOMETpUYECKHX (yHKIwiA. CBoicTBa U
rpaduKu rpaduku QyHKIHHA y = CcOS X, Y = sin X, y = tg X, y = ctg X. Cxxarue u pacTspkeHHUe
rpauKoB TPUTOHOMETPUUECKHUX (HYHKIUH.
[Tpeo6pa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
KomOnHMpOBaHHOE 3aHATHE 6

14




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,7@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
¢ «POCCUVICKUI TOCYIAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 15
Tema 34 Oo6patubie | Conepxanue y4eOHOTO MaTepuana
TPUTOHOMETPHUYECKHE O6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiictBa u rpaduku.
Pynruin KomMbunmnpoBanHoe 3aHsTre 2
Tema 3.5 Cogepxanue yaeOHOTO MaTepuaa
Tpuronomerpuueckue VYpaBHeHHEe cos X = a. YpaBHEHUE sin X = a. YpaBHEeHHUeE tg X = a, ctg X = a. Pemenue
YPaBHCHHS U HEPABEHCTBA | TPUTOHOMETPHUCCKUX ypaBHCHUI OCHOBHBIX THUIIOB: npocrenmnme
TPUTOHOMETPUUYECKHE YPAaBHEHUS, CBOJJINMECS K  KB3JApPaTHBIM., pelIaeMble
pa3yioKEeHUEM Ha MHOXKUTEIIU, OAHOPO/IHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA
KombOunupoBanunoe 3anstue 6
Tema 3.6 Pemenne 3amau. | ComepxaHue yueOHOTO MaTepHalia
OcHoBel  TpUroHomerpui. | [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHX BBIPAKCHUN. PerieHue TpUroHOMEeTpUYecKux
Tpuronomerpuueckue YpaBHEHMI U HEPABEHCTB B TOM UYHCIIE C UCIIOIb30BAHNEM CBONCTB (DYHKIIHIA
byHKIIUU Kom6unmnpoBanHoe 3ansTuHE. 2
KouTtposnbHast pabora 2
Pa3nen 4. IlpousBoaHasi u 38
nepsooOpasHasi pyHKuuu
Tema 4.1 [onsarue | Conepkanue yueOHOro MaTepuaa OK-01
npousBoaHoi. Mopmynsl u | [Ipupamenue aprymenta. Ilpupamenne GyHkuuu. 3anadu, NPUBOIAIINE K MOHITUIO
npaBuia npou3BoHON. OrpeneneHre MPOU3BOJHONW. AJNTOPUTM OTBICKAHUS TPOU3BOIHOM.
mddepeHIpOBaHUSL ®opmynsl quddepennmponanus. [Ipasuna nuddepenupoBaHus
Komb6unupoBanHoe 3aHsaTue 4
Tema 4.2 Tlomstue o | Comepxanue yueOHOTO MaTepraia

15




@r60Y BO

Wl
s

PIYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 16

HETPEPHIBHOCTH  (YHKLUH.
Meron uHTEpBAIOB

[Honarue nenpepsiBHOW QyHKIMH. CBoiicTBa HENpepbIBHOW (yHKIMU. CBSI3b MEXKIY
HETPEPHIBHOCTHIO M TP HEPEHIINPYEMOCThI0 (PYHKIIUM B TOYKE. AJNTOPUTM PELICHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB

KomOunupoBanHoe 3anstue

Tema 4.3

I'eomeTpuueckuii u
buznueckuit CMBICII
MPOU3BOIHOMN

Coneprkanue y4eOHOro MaTepuana

['eomeTpuyeckuii CMbICT MPOU3BOAHONM (GYHKIMM — YriaoBoH KO3 (UIUEHT
KacaTeNnbHOM K rpaduky (QyHKIMHM B TOUKe. YpaBHEHHE KacaTelbHOW K rpaduxy
GbyHKIIMM. AJTOPUTM COCTaBJICHHS YpaBHEHHS KacaTelbHOW K Tpaduky (GyHKIUH

y=f(x)

KombOunupoBanHoe 3anstue

Tema 4.4 MOHOTOHHOCTH
GyHKIUH. Touku
JKCTpeMyMa

Coneprxkanue y4eOHOro Matepuana

Bospactanue u yOblBaHHME (QYHKIUH, COOTBETCTBUE BO3PACTaHUS U YOBIBAHUS
(GyHKLIMU 3HaKy NpPOM3BOJHOM. 3aauyd Ha MAaKCUMyM M MHHHUMYM. AJTOPUTM
uccieoBaHus QyHKIMM U TIOCTPOEHHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM

KombOunupoBanHoe 3aHsTHE

Tema 4.5 MHccnenoBanue
GyHKIIMI W TOCTpOEHHE
rpadukoB

Coneprkanue y4eOHOro MaTepuana

UccnenoBanue pyHKIMY Ha MOHOTOHHOCTB U ITIOCTPOEHHE TPapUKOB

KombOununpoBanHoe 3aHsTHE

Tema 4.6 HauGonpuniee u
HaWuMEHbIIIEE 3HAYCHUS

byHKIIUU

Cogepxanue yaeOHOTO MaTepuana

Haxoxnenue HauOOJBIIEI0 M HAWMMEHBIIETO 3HAYCHUM (I)YHKLII/Iﬁ, MMOCTPOCHHUC
Fpa(bI/IKOB C UCIIOJIb30BAHUCM allllapaTa MaTCMAaTUYCCKOI'0 aHaJin3a

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.7 Haxoxnenue
ONTUMAIBHOTO pe3yibTaTa

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yns)

16
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PIYTUC

DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
,ﬁ@ R Y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Auem 17

C IIOMOILBIO ITPOU3BOJHON B

Haumensbiiee n HaubosbInee 3HadeHne GyHKIuN

IIPaKTUYECKUX 3a7adax [IpakTrueckoe 3aHsATHE 6
Tema 4.8 IlepBooOpa3znas | Comepxanue yueOHOTO MaTepHaia
GbyHKIUH. [TpaBwiia | O3HaKOMIIEHUE C TIOHSITHEM HWHTErpaja W TepBooOpasHoil mms pyakomm y=f(x).
HaXO0XKJICHUS Pemenne 3agau Ha CBA3b I1epBOOOpa3HOM M €€ IPOU3BOJIHOM, BBIYMCIICHUE
1epBOOOPA3HBIX nepBooOpazHoil ans  gaHHOM (QyHKkumu. Tabnuma ¢opMmyn s HaXOXKICHHS
nepBoOOpa3HbIX. M3ydueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM
KoMmOuHMpOBaHHOE 3aHSTHE 2
Tema 4.9 [Tnomans | Conepkanue yueOHOro MaTepuana
KPUBOJIMHEHHOW Tpameuuu. | 3ajayn, MNPUBOIANIME K TIOHATHIO OMNPEACICHHOTO HHTErpaja — O BBIYMCICHHUU
@opmyna  Herotoma  — | ruromagu  KpuBONMHEWHOW — Tpamenuu. [loHsTHe  ompenenéHHOro  HMHTErpana.
JleiiOuuna l'eomerpuueckuii u ¢GuU3HMYECKUN CMBICT OMNpeAeNeHHOro uHTerpana. dopmyna
Hprotona — Jleitoamua.
Pemennie 3aa4 Ha MpUMEHEHUE WHTETpalia JAJisl BEIUKCICHHS (PU3NYECKUX BEIHUYUH U
Iomanen
KomOuHMpoBaHHOE 3aHATHE 6
Tema 4.10 Pemenne 3amau. | Comepxanue yueOHOTO MaTepHalia
IIpounsBoHas u | @opmynel U npasBwia auddepenurponanus. VccnenoBanue (QpyHKIMHA € MOMOUIBIO
nepBooOpa3Hasi GyHKIUH. npou3BoHOM. Hanbonbiiee 1 HanMeHblIlIee 3HaYeHUs (PYHKITUH.
Brruncnenne nepBooOpasznoii. [IpumMenenne mepBoodpazHoit
KoMOunmpoBanHoe 3aHstue 2
KonTponbHas pabora 2
Paznea 5. 22 OK-01

MHOrorpaHHUKH ¥ TeJa

17
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PIYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»

Aucm 18

BpalmeHust

Tema 5.1 [Ipusma,
napajuiesienumnesn, KyoO,
MUpaMHJIa U UX CEUCHUS

Copepxanue yueOHOro MaTrepuana

[Ipusma (HakjOHHasA, mNpsiMasi, MpaBWiIbHAas) U e€ nayeMeHThl. [lapamnenenumnen.
CpoiicTBa mpsiMoyrojpHoro mnapamrenenunena. Kyo0. [lupamuna u e€ 3JIeMEHTEHL
[IpaBunbHas nupamua

KomOunupoBanHoe 3anstue

Tema 5.2 IlpaBunbHble
MHOT'OI'PaHHHUKH B KHU3HU

Coneprkanue y4eOHOro Marepuana

[Tnomane MTOBEPXHOCTHU MHOTOTPaHHHUKOB. [Ipocreiimue KOMOMHAIINH
MHOTOTPaHHUKOB. BbIUKCIeHHEe 3IIEMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
quaroHanu, yribl). [IpaBuiibHbIe MHOTOTPaHHUKH

KomOunupoBanHoe 3anstue

Tema 5.3
Hunuuap, KOHyC, Wap U UX
CeuyeHUs

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mooyns)

[Mununap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYroBOTO IMJIMHAPA,
OpsMOTO  KPYroBoro KoHyca. I3o0pakeHne Tenm BpalleHHs Ha IUIOCKOCTH.
[IpencraBnenue 06 yceu€HHOM KoHyce. CeueHus KOHYyca (MapajijieIbHOe OCHOBAaHUIO U
MIPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHUS MUINHAPA (MapauiebHO U IEPIEHINKYISIPHO
ocH), cedeHusx mapa. Pa3BépTka nuianHIpa U KOHyca

HpaKTI/IquKOC 3aHATUC

Tema 5.4 O0beMBl WU
IUIOLLIAHA MOBEPXHOCTEH
TeN

Copepxanuie yaeOHOTO MaTepuana

O6beM npsMoyroapHOro napamienenunena. Oobem kyda. O6beMbl IPSIMON TPU3MBI 1
muMHIpa. O6beMbl nupaMuabl U KoHyca. O0beM mapa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.5 ITpumepsl

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20

18




M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 19
cUMMeETpuil B ipodheccuu M00yns)

[TonsiTvie 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3ePKAIbHAs).
OO6o0mieHne NpeACTaBICHUH O TMPaBUIBHBIX MHOTOTpaHHUKAxX (TeTpa’ap, Kyo,
OKTa’Ip, OJIEKA3IP, UKOCAIIP).

[Tpumepsl cuMMeTpuii B mpodeccuu

[MpakTrveckoe 3aHsATHE 4
Tema 5.6 Pemenne 3amau. | ComepxaHue yueOHOTO MaTepHalia
Muororpanauki - 1 TeNa Foa oy IJIOLIA/IM TOBEPXHOCTU MHOTOTPAHHUKOB U TEJI BpallleHUs
Bpaliehia KoMOnHMpOBaHHOE 3aHSTHE 2
KoHTposbHas padota 2
Pazgen 6. Crenenn u 38
KOpHH. Crenennas,
nokasarejibHasi "
Jorapupmmuyeckas
GyHxunn
Tema 6.1 Crenennas | ConepkaHue yueOHOro MaTepuana
(yHkImMs, ee  CBOWCTBA. | [IoHsTHe KOpHA N-Off CTENEHM M3 JEHCTBUTENHHOTO umcia. OyHkmum y = VX ux
IIpeobpazoanme cBoiictBa M Trpaduku. CBoiictBa KopHsi n-oii creneHu. IIpeoOpa3oBanue OK-01
BBIPAKCHUN C KOPHAMH N- | yppaliOHANBHBIX BHIPAKEHUIH
OH CTETIeHH KomOuHMpoBaHHOE 3aHATHE 6
Tema 6.2 CgoiictBa | Comeprkanue yueOHOro Marepuania
CTEINEHH C PallMOHANBLHBIM U | [IoHATHE CTeneHu ¢ palMoHalIbHBIM MOoKa3areneM. CTeneHHble PYHKIIUHN, UX CBOWCTBA
JEMCTBUTEIBHBIM u rpaduxu
MIOKa3aTeIsIMU Komb6unupoBanHoe 3aHsaTHE 4
Tema 6.3 Pemenne | Coneprxkanue yaeOHOTO MaTepuaia
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA "1 CEPBVICA»
PIYTUC Aucm 20
HppalOHAIbHBIX PaBHOCHJIBHOCTBH MPPALIMOHATBHBIX YPABHEHUA. METOIbI UX PEILICHUS
YpaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE

Tema 6.4 IlokazarenbHas
GbyHKIMSI, €€  CBOMCTBA.
IloxasaTenbHble ypaBHEHUS
Y HEpaBEHCTBA

Cogepxanue yueOHOTo MaTepuala

CreneHp ¢ DOpOM3BOJIBHBIM  JCHCTBUTENBHBIM  IOKazareneMm. OmnpezneneHue
MoKa3aTeJIbHOW (PYHKIIMU M €€ CBOMCTBA. 3HAKOMCTBO C MIPUMEHEHHEM MOKa3aTeIbHON
¢yHkuu. Pemenue nokazarenbHbIX YpaBHEHUH METOJOM YpaBHHUBAaHMsI [TOKa3aTesei,
METOZIOM BBEJICHUS HOBOW IEpEeMEHHOW, (YHKIMOHATBHO-TPA(QUIECKUM METOIOM.
Pemenne nokasareabHbIX HEPABEHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.5 Jlorapudm uucna.
CoiicTBa norapumMoB

Cogepxanue yueOHOTo MaTepuana

Jlorapudm uncna. CoiicTBa gorapudmon. Onepanus JorapuMUpOBaHUS

KombOunupoBanHoe 3anstue

Tema 6.6
Jlorapudpmuueckas
¢byHKLMsA, ee  CBOMCTBA.
Jlorapudpmuueckue

YpaBHCHH:, HCPABCHCTBA

Coneprkanue y4eOHOro MaTepuana

Jlorapudmuueckas ¢pyHKuus U ee cBoicTBa. [loHsaTHE TOrapupMu4eckoro ypaBHeHusl.
Omnepanysi NOTEHIMPOBAaHUA. TpH OCHOBHBIX METO/A pEIICHUS JorapupMUUECKUX
ypaBHEHM: (PYHKIIMOHAIBHO-TPaUIECKUNA, METO/I TOTEHIIUPOBAHMSI, METO ] BBEICHUS
HOBOM nepeMeHHo. Jlorapudmuuecknue HepaBeHCTBa

KombOunupoBanHoe 3aHsTHE

Tema 6.7 Jlorapudmsl B
IPUPOJIE U TEXHUKE

Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mooyns)

[Ipumenenne  sorapupma. Jlorapupmuueckas coupans B npupone. Ee
MaTeMaTUYECKHUE CBOMCTBA

[IpakTHueckoe 3aHsTHE

Tema 6.8 Pemenue 3amad.
CrenenHas, moka3aTeiabHas

Coneprkanne ydeOHOro MaTepuana

CrenenHas, nokaszatenbHas U Jjorapupmuueckast yHkuuu. Penienue ypaBHeHU
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u norapudmuueckas | KomOuHMpOBaHHOE 3aHATHE 4
byHKIIUU Kontponbnas pabota 2
Pasnenr 7. DJaeMeHTHI 22
TeOPUMU BePOSITHOCTEH U
MaTeMaTH4eCKoi
CTATHUCTUKH
Tema 7.1 Co6mwitre, | Coneprxkanue yueOHOro Marepuaia
BEPOSTHOCTh coObITusA. | COBMECTHBIC ¥ HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHIA.
Cnoxenve M YMHOXEHME | YCIOBHAas BEPOSATHOCTb. 3aBUCHMbIE M HE3aBUCHMBIE COOBITHA. Teopembl O
BEPOATHOCTEN BEPOSITHOCTH ITPOU3BEICHUS COOBITHI
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 7.2 BepostHocTh B | Ilpogheccuonansvno-opuenmuposannoe cooepiricanue (cooeprcanue nPUKIAOHO20
npodeccuoHalIbHbIX M00yns) OK-01
3a1auax OtHocuTenbHAsT YacToTa COOBITHS, CBOMCTBO €€ ycToWuMBOoCcTU. (CTaTUCTHUECKOE
orpeeneHue BepoaTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 6
Tema 7.3  Jluckpernas | CopeprkaHue yueOHOro Marepuania
ciy4aitHas Benu4MHa, | Bunel cioyyaiinbeix BennuuH. OnpeneneHre TUCKPETHON CllydallHOM BEJIWYMHBI. 3aKOH
3aKOH €€ paclpeleICHUs pacrtpeaeseHns TUCKPETHON ClIy4yalHON BEeIMYHMHBL. Ee 4ncIoBble XapaKTepUCTUKH
KomOunupoBanHoe 3aHsTue 4
Tema 7.4 3anaun | ConeprkaHue yueOHOro MaTepuaa
MaTeMaTHYECKON [lepBuunast 00paboTKa CTAaTUCTHYECKUX JAHHBIX. UMCIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpennee apudmernyeckoe, MenuaHa, pazMax, aucrepcusi). Pabora ¢ Tabiunamu,
rpadukamu, TuarpamMmamMu
KomMmOuHMpoBaHHOE 3aHsTHE 4
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Tema 7.5 Dnementsl Teopun | Buasl coObITHii, BepoATHOCTH cOObITHH. CIOXKEHHE M YMHOXKEHHE BEPOSTHOCTEH. 2
BEPOATHOCTEMN u | IuckperHas ciiydaiiHasi BETUYMHA, 3aKOH €€ paclpeesieHus. 3ajadyl MaTeMaTHYECKON
MaTeMaTHYECKON CTaTUCTHKH.
CTaTUCTUKH Kontponbnas pabota 2
Koncyabranuun 4
IIpomexyTounas arrecraums (Ik3amen) — 1, 2 cemectp 24
Bcero: ‘ 219
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3. MeToanuecKkue yKa3aHus 10 NMPOBEACHUIO MPAKTHYECKUX 3aHATHI/JIAa00PaTOPHBIX
paodot

Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

— Uens u 3agaun yaeOHOM TUCITUTUTNHBI — TPEOOBAHMS K Pe3yIbTaTaM OCBOCHUS ydeOHOM
JUCLUIUINHBL

Y4eOHas AMCUUIUIMHA OPUEHTHPOBAHA Ha CIICAYIOLIHE LeITH:

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

— pa3BUTHE JIOTMYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, aJITOPUTMHUYECKOM
KYJIBTYpPbI, KPUTUYHOCTH MBILUIEHUS] Ha YPOBHE, HEOOXOAMMOM [uIa Oyayiued npodeccHoHaIbHON
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

— OBJAaJACHUC MATCMATUYCCKUMH 3HAHHUAMHU U YMCHUAMU, HCO6XOI[I/IMLIMI/I B HOBCCILHCBHOﬁ JKH3HHU,
AJid U3YUYCHHA CMCKHBIX €CTCCTBCHHOHAYUYHBIX JUCHHUIUIMH Ha 633OBOM YPOBHEC U AUCHUILIIUH
Mpo(heCCHOHANPHOTO IHKIA, [UIsI TMONydeHHs o0pa3oBaHusl B o00macTax, He TpeOyrommx
yrIyOJICHHOM MaTeMaTHYeCKOH MOIrOTOBKHY;

— BOCIIMTAaHUC CPCACTBAMH MATCMATHUKU KYJIbTYPBI JTUYHOCTH, IMOHMMAHUA 3HAYUMOCTU MATCMATHKU
JUTS. HAYYHO-TEXHUUYECKOTO MPOrpecca, OTHONICHUS] K MaTeMaTHUKe KaK K YacTH OOIEYeNIOBeUeCKON
KyJIBTYpbl uYepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MAaTEMAaTUKH, 3BOJIIOLHEH MaTeMaTHYECKHX
uaei.

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

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

— 3HA4YCHUC IPAKTHKHU W BOIPOCOB, BO3HHUKAIOUIUX B caMol MaTeMaTHKe JJIsL (I)OpMI/IpOBaHI/ISI u
pa3BUTUA MaTeMaTUYeCKOMN HAaYyKH,; UICTOPUIO Pa3BUTHA MOHATHA YKCJida, CO3AaHNd MAaTEMATUYECKOT' O
aHaJin3a, BOSBHUKHOBCHHSA U PA3BUTUA T€OMCTPUU;

—  YHUBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTEMAaTUYECKUX PACCYXACHUH, UX MPUMEHUMOCTH BO
BCEX O0JIACTSIX YEJIOBEUECKOH NesITEIbHOCTH;

—  BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPY>KAIOLIETO MHUPa;

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

Buabl npakTUYeCKUX 3aHATHI

IlpakTtuueckass paboTa BBIMOJHIETCS CTYACHTaMHM, MOJ PYKOBOACTBOM IPENOJAaBaTessl, KOMIUIEKCA

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

MpUOOpEeTeHNEe MPAKTHYECKUX HABBIKOB OBJAJEHUS METOAAMM IMPAKTHYECKOW paboThl C MPUMEHEHHEM

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

paloThI CTYAEHTHI IPOU3BOAAT B IMCHbMEHHOM BHIIE.

CTyneHT OoJDKeH:

3HATh/TIOHUMATh:

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

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

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

—  BEPOSITHOCTHBIH XapaKTep pa3IMYHbBIX MPOIECCOB OKPYKAIOIIETO MUPA.

— IlpakTuueckue 3aHATHsI COCOOCTBYIOT OoJiee TITyOOKOMY MOHMMAaHHIO TEOPETUYECKOro MaTephaia
yu4eOHOro Kypca, a TakkKe pa3BUTHIO, (OPMUPOBAHWIO U CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 24

COCTaBJIAIOIINX HpO(bGCCPIOH&]'ILHOﬁ KOMIICTCHTHOCTH CTYACHTOB. OcHoBoM IMPpaKTUKyMa
BBICTYIIAIOT TUITIOBBIC 3a/1avu.

3.1. TemaTuka u cofep:kaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

Tema 1.1: Llenp ¥ 3a1aun MaTEMATUKH IIPU OCBOCHHH CIICMHUAJILHOCTH. YKciia M BEIYUCICHUS.
Conepxanne: Lleap ¥ 3aj1ayl MaTEeMAaTHKW MPU OCBOCHHMH CHEIUAIbHOCTH. ba3oBbie 3HAHUS U

YMEHUS 110 MATEMATHUKE B IIPODECCUOHAILHON U B IIOBCEAHEBHON AesaTenbHOCTU. JISUCTBUS HAL

HOJIOXKUTCJIIBHBIMHY M OTPUIIATCIIbHBIMHU YU CJIAMH, C OOBLIKHOBEHHBIMHU U ACCATUYHBIMU ,Z[DO6$IMI/I.

JlelicTBUSA cO cTeneHsAMU, GOPMYJIBI COKPALLIEHHOTO YMHOKEHUS.

Tema 1.2: [IporieHTHBIE BEIYUCICHUA. Y PAaBHEHUS Y HEPABEHCTBA.

CO,[[ep)KaHI/ICZ IIpocThlie IPOLCHTHI, Pa3HbIC cIocoObl UX BBIYKCIEHUS. JIMHelHbBIE, KBAJIpaTHEIE,
,I[DO6HO'J'IPIH€I>1HBIC YPAaBHCHUA U HCPABCHCTBA.

Tewma 1.3:IIporieHTHBIE BEIYMCIICHUS B HDOd)eCCHOHaHBHBIX 3ajaydyax.

CO,[[ep)KaHI/ICZ IIpocThic )41 CJIOKHBIC IIPOLCHTHI. IIponieHTHEBIC BBIYMCJICHUA B

apodheCCHOHAIILHBIX 3a/1a4yax.

Tema 1.4:Pemenne 3amau. BXoqHOW KOHTPOIIb.

Conepxkanne: BoluucieHuss u npeoOpa3oBaHusi. YpaBHEHHs M HepaBeHCTBa. ['eomerpus Ha

IUIOCKOCTH.
Tema 2.1:0OcHOBHBIE IOHATHSA CTEPEOMETPUHN. PaciionokeHne mpsIMBIX U INIOCKOCTENR

COI[ep)KaHI/ICZ IIpeamer crepeomerpun. OCHOBHBIC ITOHSTHSA (TO‘lKa, npsamas, IIJIOCKOCTH,
HDOCTDaHCTBO). OcHOBHBIE aKCHMOMEI _cTepeoMeTpur. llepecekaromumecs, IapajlieIbHbIC U
CKPENIMBAKOIIMECS MPSAMBIC. YTOd MEXKIY IPSIMBIMUA B OpOCTpaHCTBE. llepneHauKyISpHOCTh
npsMbIXx. OCHOBHBIE TPOCTPAHCTBCHHEIS d)I/IFVDLI.

Tema 2.2:I1apajuieIbHOCTH OPSIMBIX, IIPSAMOM U IUIOCKOCTH, IUIOCKOCTEN

Conepkanne: [lapamienbHble mpsMas W IJIOCKOCTh. Ompenenenue. [lpusznak. CBOHCTBa.

[Mapaiutensabie miockoctu. Ompenenenue. IIpusHak. CsotictBa. Terpa’ap W ero dJIEMEHTHL.

[Mapayutenenumnenx m ero diaeMeHThl. CBOWCTBA NPOTHMBOIIOIOXKHBIX TpaHEH W AUWAroHaIeH

napaanenenunena. IIocTpoeHrne OCHOBHBIX CEUCHUN.

Tewma 2.3:IlepneHINKYIIPHOCTS OPAMBIX, MPSIMOHN U MIOCKOCTH, INIOCKOCTEH.

COI[Cp)KaHI/ICZ IlepnenaukyaspHble Opsmble. IlapamienbHble OpsSMble, MNEPIEHANKYISIPHBIE K
ILTIOCKOCTH. IIpu3HaK NEPIEHANKYISIPHOCTH MPSMON B IIJIOCKOCTH.

Tema 2.4: [leprieHaukyistp M HaKIOHHAL. TeopemMa 0 TpexX MepIreHaNKVIIpax.

Conepxxanue: [lepneHauKynsap U HakIoOHHAs. Teopema 0 Tpex NEepHeHAMKYIApax. YIoJ MeXIy
OpsAMON M TUIOCKOCTBKO.  YTOJ MEXJy NJIOCKOCTAMU. [lepneHInKynasIpHbIE IIOCKOCTH.

PaccTosiHus B MpOCTPAHCTBE.

Tema 2.5:KoopanHaTel 1 BEKTOPEI B IPOCTPAHCTBE.

CO,Z[Cp)KaHI/ICZ JlekapTOBEI KOOPJAMHATEL B IPOCTPaHCTBE. BeKTOpEl B pocTpaHcTBe. CIIOKEHUE U
BBIUMTAHHC BEKTOPOB. YMHOKCHHE BEKTOpa Ha 4nciio. CKalsIpHOE MPOU3BEACHHE BEKTOPOB.
[IpocTteiiine 3aa4u B KOOpAUHATaX.

Tema 2.6:IIpsiMBIe M MIOCKOCTH B IPAKTHYSCKUX 3aJa4ax

ConepmaHHe: BzanMHOE pacmojiokeHHe NPsSMBIX B IpocTpancTBe. IlapaienbHOCTE IPSIMOM K

IUIOCKOCTH, TIapalIeIbHOCTh INIOCKOCTEH, MEPICHANKYIIPHOCTL IIOCKOCTEH. PacmonorkeHue
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OpAMBIX H ILIOCKOCTEH B OKpVYXXarmeM MHPC (HDHDOI[C, APXUTCKTYPC, TCXHI/IKG). Pemenue

OPAKTUKO-OPHUCHTUPOBAHHBIX 3aa4.

Tema 2.7:Pemenne 3amay. IIpsaMbele U IIOCKOCTH, KOOPIMHATEL U BEKTOPEI B IPOCTPAHCTBE.

Coneprkanne: PacnosioxkeHue NpsiMbIX U IJIOCKOCTEN B mpocTpaHcTBe. [leprneHauKynsipHOCTb U

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

Tema 3.1:Tpuronomerpuueckrie (OYHKIIMU MPOU3BOJLHOIO YIjia, YHCIA.

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

YCTBCPTAM. 3aBUCHMOCTh MEXKIAY CHMHYCOM, KOCHMHYCOM, TAHI'CHCOM MW KOTAHI'CHCOM OJHOT'O M

TOrQ K€ yrjia.
Tema 3.2:OCHOBHBIEC TPUTOHOMETPHYECKHE TOKJIECTBA.
COI[ep)KaHI/ICZ TpuronoMeTpuyecKue TOXICCTBA. HD606DaSOBaHI/IH POCTESHIITNX

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

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

GVHKIIMA v = cOos X, V = sin X, Vv = tg X, v = ctg x. Cxarue U pacTseHue rpaduxoB

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

Tema 3.4:00paTHBIE TPUTOHOMETPUYECKHE (DVHKIIUN.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5:TpuronomeTpryecKkue ypaBHEeHHs 1 HEPABEHCTBA.

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

TPUTOHOMCTPHUYCCKHUEC YPABHCHUS, CBOAAIMMECA K KBaJAPATHBIM., PCIIACMBIC Pa3JIOKCHHCM Ha

MHOUTENIN, 0oqHOpoaHbIe. [IpocTeiiline TPUrOHOMETPUUECKNE HEPABEHCTBA.

Tema 3.6:Pemenne 3amau. OCHOBBI TPUTOHOMETPUH. TpUTOHOMETPpHUYECKHE (DVHKIIUH.

Coneprxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. Pemenue

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

Tema 4.1:ITousiTHe Tpou3BoAHON. PopMYIIEI M IIpaBuaa UG OEPEHIIMPOBAHU.

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

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynsl mnddepennuposanus. [Ipasrmia muddepeHnnpoBaHus.
Tema 4.2:I1ousiTre 0 HenpephIBHOCTH (PVHKIIMH. MeToI HHTEPBAIIOB

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

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

HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 4.3:'eomerpryeckuii © GUINYESCKUNA CMBICII IIPOU3BOIHOM.
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Conepxanne: ['eoMeTpHYeCKUN CMBICT MPOWU3BOMHOW (YHKIIMKU — YriaoBod kodddumment

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

AJITOPUTM COCTaBJICHUS YPABHEHUS KacaTebHOU K rpaduky dyHKIMHA v=1(x).

Tema 4.4:MouoToHHOCTE QDYVHKIMHA. TOYKHU IKCTpEMYMA.

Conepxanne: Bo3pactanue u yObiBaHWE (DYHKIIMM, COOTBETCTBUE BO3pACTaHUS M YOBbIBAHUS
(OYHKIMY 3HAKY MPOM3BOAHOM. 3aJayu Ha MAaKCUMYM M MHHHMYM. AJTOPUTM HCCJIEIOBAHMS
(OYHKIIMY B HOCTPOEHHUS €€ rpapuKa ¢ IOMOIIBIO IPOU3BOIHOM.

Tema 4.5:HUccnenosanue ¢yHKINN U IOCTPOESHUE IPaUKOB.

Conepxanmne: UccnenoBanne GyHKIIMM HA MOHOTOHHOCTD M IIOCTPOCHHE IPa)UKOB.
Tema 4.6:Hauboblliee © HaMMeEHbIlee 3HAYCHUS DYHKIIUU.

Conepxanne: HaxoxaeHne HauOOJBIIEr0 M HAMMEHbBINETO 3HAYCHHWH (YHKIUH, MOCTPOCHUE

FDad)I/IKOB C UCIIOJIB30BAHHECM allrapara MaTéMaTu4CeCKOro aHajiunsa.

Tema 4.7:HaxokJIeHHE ONTHMAILHOIO PE3YIHTATA C ITOMOIILI0 MMPOM3BOAHON B IMPAKTHYECKHUX
3a/1a4ax.

Conepxannie: HanMeHnbliiee 1 HauOoJbIee 3Ha4YeHIE QYHKIIMH.

Tema 4.8:IlepBooOpasnas Gyukimy. [IpaBuiaa Hax 0K AEHUS IEPBOOOPA3HBIX

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

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

nanHor dyakumu. Tabnuna dopmyn Uil HaxoxIeHus nepBoodOpasHbix. M3yueHue npasuia

BBIYHMCIICHUS IEPBOOOPA3HON.

Tema 4.9:ITnomans kpuBoauHeHol Tpaneunn. Popmyna Herorona — JleitOHuIa.

Copaepxxanue: 3ajlauyd, OPUBOJASIINE K NOHATUIO OOPEIECIEHHOTO MHTErpajla — O BBIYMCICHUU
IIOIIAAU KPUBOJIMHENMHON Tpanenuu. I[loHsaTHe onpeaenéHHoro nurerpana. I'eoMeTpuueckuii u
(hU3HYECKU CMBICT onpeaeeHHoro uurerpaaa. @opmyna Herorona — JleiOHuIa.

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

Tema 4.10:Pemtenne 3amau. [IpousBomHas v rneppoodpasHas QVHKIINHA.

Conepxxkanne: DopMmynsl  u mpaBuna auddepenimpoanus. HccaempoBanue QGyHKIUMNA ¢

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

nepBooOpas3Hoi. [IpuMmeHeHne mepBooOPa3HOI.

Tema 5.1:IIpu3ma, mapaiienenumnes, KV6, nvupamMuaa 1 uX CCUYCHMA.
CO,Z[ep)KaHI/ICZ [Ipu3zma (HaKJ'IOHHaH, apamas, HDaBI/IJ'IBHa}I) U _e€ saeMeHTHl. [lapamnenenumnes.
CBo¥icTBa IPSIMOYIOJbHOTO HapauicACHuIe/a. KV6 ITupamuga u e€ sneMeHThl. IlpaBuiabHAsS

nupamuaa
Tema 5.2:1TpaBuipHbIE MHOTOTPAHHUKU B )KU3HHU.

Conepxkanme: Ilmomans  MOBEPXHOCTH  MHOTOTPAaHHHWKOB.  [IpocTeifmme KOMOWHAIUU

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

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

Tema 5.3:I1{unuaap, KOHVYC, Iap U UX CEUEHU.

CO,Z[Cp)KaHI/ICZ Ilunuuap, KOHYC, cd)epa u_1map. OCHOBHBIC CBOHCTBA IPSIMOIO KPYTOBOTO
OUJIMHAPA, MOpAMOI'0 KpPYIroBOT'O KOHYCA. I/I306DaH(CHI/IC TCHI BpalllCHUA Ha IIJTOCKOCTH.
[IpencraBneHue 00 yceu€HHOM KoHyce. CeueHHs KOHyca (HaDaHJ'IeJ'IBHOC OCHOBAHUIO H
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OPOXOIIIEEe Yepe3 BEPIIMHY), CeUeHHU INUIMHApPa (OapajuleIbHO W MHEPIEHAUKVIAPHO OCH),

ceuyeHugx 1mapa. Pa3sépTka NUiInHIpa ¥ KOHYCA.

Tema 5.4:00beMBI ¥ IUIOIIAIN HOBEPXHOCTEN TEI.

Copnepxanne: OO0beM OPSIMOYTOJBHOTO mapauienenunena. Oobem kyba. OObeMbl mpsMoi

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

Tema 5.5:IIprMepbl CHMMETPHI B IPO(ECCUH.

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

noaeKasap, ukocadnp ). Ilpumepsl cMMMETPHU B PO ECCUu.

Tema 5.6:Pemenne 3amau. MHOTOTpaHHUKH U TEJIA BPAIICHUS.

Conepxanne: O0beMbl U IIIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHUS.

Tema 6.1:Crenennas dbvHKUMI, ee cBoiicTBa. [IpeoOpa3oBaHue BBIPAKEHUN C KODPHSIMHU h-OU

CTCIICHH.

Conepxanue: [loHsATHE KOPHS N-0i CTENEHU U3 ACUCTBUTEABHOTO YKncia. yHKIMKN y = W uXx

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

BBIPKEHHUM.
Tema 6.2:CBoiicTBa CTEHNEHU C PAMOHAILHBIM U IEHCTBUTEILHBIM HOKA3aTEIISIMU.

Conepxanne: [IOHATHE CTENEHW C pPAaNMOHAIBHBIM TOKa3aTesneM. CTeneHHbIe (QYHKIMH, HX

CBOMCTBA U rpaduKu.

Tema 6.3:Pemrenne nppantnoHAILHBIX VPABHEHUH .

Coneprkanrie: PaBHOCHIBHOCTh HPPAIIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHHUS.

Tema 6.4:I1okazarensHast dyHKIUSA, ee cBoiicTBa. [loka3arenpHbIE YPABHEHUS M HEPABEHCTBA.

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOWM3BOJLHBIM _JICHCTBUTENBHBEIM _moKazaTteneM. OnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I M _ec CBOWMCTBA. 3HAKOMCTBO C NPUMCHCHHEM N0KA3aTSIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCJIbHBIX HCPABCHCTB.

Tema 6.5:Jlorapudm umciaa. CBoiicTBa JorapudMos.

Conepsxanne: Jlorapudwm uncna. CpoiictBa jJorapudmon. Onepaius jorapudMupoBanHus.

Tema 6.6:Jlorapudmuueckas  GyHKIUI, ee  cBoiicTBa. JlorapudMuueckue ypaBHEHMS,
HEPABEHCTBA.

Conepxanne: Jlorapubmudeckas ¢GyHKIMS U ee cBoicTBa. lloHaTHe JorapudMuueckoro
ypaBHeHHa. Onepanus MOTEHIUPOBaHHUS. TpH OCHOBHBIX METOAA PEUICHHUS JOrapu(PMUUECKHX
ypaBHEHHUH: (QYHKIIHOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHUs, METO] BBEIECHHS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7:JlorapudMbl B TIPUPOJIE Y TEXHUKE.

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

MaTeMaTHYECKHE CBOMCTBA.

Tema 6.8:Pemecnne 3agau. CteneHHas, IOKa3aTelbHasl U JIOFaDI/Id)MI/I‘-ICCKa}I d)VHKHI/II/I.
CO,Z[Cp)KaHI/ICZ CrencHHas, IOKa3aTeIbHAs U HOFaDI/I(bMI/IquKa}I d)VHKUI/II/I. Penienre ypaBHEHUMN.
Tema 7.1 ICO6BITI/IG, BCPOATHOCTD coObITHs. CIIOKEHUE U YMHOKEHHUE BEPOSITHOCTEH.
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CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TGODGMLI O BEPOATHOCTH CYMMBbI COOBITH. Y clIOBHAS

BCPOATHOCTD. 3aBHCUMBIC U HE3aBUCUMBIEC COOBITHS. TGODGMBI O BCPOATHOCTH IIPOU3BCACHUA

COOBITHH.
Tema 7.2:BepostHOCTE B ITpodheCCHOHAILHBIX 3a/1a4axX.

OTHOCHUTENLHAS YacTOTa COOBITHA, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE OIPENEIIEHUE
BEPOSITHOCTH. OIIEHKA BEPOSITHOCTU COOBITHSL.

Tema 7.3:AuckpeTHas ciydaliHas BEIMYMHA, 3aKOH €€ paclpeacIcHHUs.

Buapl  cnyualigeix  BenuuuH.  OnpenelieHne AWMCKPETHOM CIyJYalHOM BEIWYMHBL 3aKOH

pacupeleseHus JUCKPETHON Cay4arHON BeINYMHLL. Ee UnCI0BLIE XapaKTEPUCTUKH.

Tema 7.4:3agaun MaTeMaTHUYECKON CTATUCTUKH.

[lepBuuHasg o00pabOTKA CTATUCTUYECKHMX JAHHBIX. YMCIOBBIE XapaKTEPUCTHKU (cpeaHee

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

Tema 7.5:D1eMEHTEI TEOPUH BEPOATHOCTEN M MaTEMATHUYSCKON CTATUCTUKM.

Buabl coObITHIH, BEpOITHOCTh cOOBITHH. Clo)KeHHE M YMHO)KEHHE BeposATHOCTEH. JIMckpeTrHas
clyyaliHas BEIUMYMHA, 3aKOH €€ paclpeaeleHns. 3a1aud MaTeMaTUYECKON CTaTUCTUKH.

4. ®oHA OLEHOYHBIX CPEICTB JUCHUNINHBI

4.1 KoHTpo/Ib M OLlEHKA PE3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AUCIUILIHMHBI
pacKpbIBAIOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBJIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIMH M0 pa3ieiaM U TeMaM COepKaHUs y91eOHOTro MaTepHaa.

Ko komMnerenuun Pa3nen/Tema Tun oleHOYHBIX MEepPONIPUATHS

OK-01 Bce paznensr YcTHBIH onpoc

WNunuBuyansHas caMoCTosITeNbHas pabora
KontponsHas padorta

BrimonHeHue sK3aMeHaOHHbIX 3aJaHUH

4.2. KOHTpOJ’IbHO-HE}MepI/ITeJ'IbHI)Ie MaTepuaJibl BRJIKYAIOT:

4.2.1.(I)0H)1 OLCHOYHBIX CPEACTB AJIA BXOJIHOI'0O KOHTPOJIA

BxoaHO# KOHTPOJIb COCTOUT W3 3aJlaHHi, B3SATHIX M3 OTKphITOro O6anka OI'D u BIIP mo
MareMarvke. Ha BhImojgHEeHUE 3aaHuil BXOJAHOTO KOHTpoJis naerca 1 akagemuueckuil yac (45

BxomHOI KOHTPOIIb COCTOUT UX 2-X YacTe: 00s13aTeIbHOM U TOTIOTHUTEIHHOM.

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

[Tpu BeIMOTHEHUH 3aAaHUN TPEOYETCs MPEICTAaBUTh X0/ PEIICHUS M yKa3aTh MOJY4YEeHHBIH
oTBeT. [IpaBUIbHO BBITTOJIHEHHOE 3a7]aHUE W3 00S3aTEIHHON YacTH OIICHUBAETCS B OJWH OaJlT;
MPAaBUJILHOE BBIMIOJIHEHUE 3aJaHUK JTOTIOJHUTENBHOM YacTu olleHuBaeTcs 3 Oamiamu wim 1-2
OasamMM 3a YaCTHYHOE pelIeHHUE.

bambl, moydeHHbIE 3a BCE BBINIOJIHEHHBIE 3a1aHUS, CYMMHUPYIOTCS.

IlIkana nepeeooda 6ann106 6 OMMemMKU NO NAMUOALILHOU CUCHEME
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Ommemka Yucno o6annoes,
Heo0X00umoe 015 NOJIy4eHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauurno) 13-15
Oopazosamenshble pe3yibmamst, nooaeHcauiue nposepke (I1emMeHnmol):
JP6 1, JIP6 5, IP6 6, Z1P6 9, JIPG 12, JIPG 14.
OK 01, OK 02, OK 05, OK 06.
IIK1.1. I1IK 1.2
3aoanusn 6xXx00H020 KOHMPOA
O0s13aTeIbHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume nNPAGUIbHBIIL OMEeM U3 Yemblpex

npeOJZOcheHHblx.'

1. (1 6aiur) Packpoiite GopMyIy COKPALLIEHHOTO YMHOXEHHUS a>-b:
A) a>-2ab+b?B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) [Inomans TpeyroinbHUKA BEIYUCIISAETCS 110 (opmyie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

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

1)

2)

10 5,)

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKTy YUCIIaMu 17 4 8

3)

(o]

y==x—06

A) 2

;E)y:x2—8x+11;B)y

9
X, T) y=x+5.

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

I 11

5. (2 6anna) Beraucnure: 2

+5.
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6. (2 Gamra) Pemure ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE HMeEET 0oJjiee OJIHOTO
KOpH$, B OTBET 3allMIINTE MEHBIIUI U3 KOPHEH.

7. (2 6amna) Jns pemonTa Tpedyercs 57 pynoHoB 000eB. Kakoe HanMeHbIIIee KOJIMIECTBO
navyek OO0OWHOTrO KIes HYKHO JJIsi TaKOTO PEMOHTa, ecnu | mayka Kies paccuyuTaHa Ha 5
PYJIOHOB?

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

JonoHUTEeIbLHASA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOBAHUE PeUleHUsA U NOTYYEHHDL
omeem.

9. (3 6ayu1a) Pri00JI0B NPOIUTBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX 10
TEYCHHIO PEKH, 3aTeM OPOCHII SIKOPh, 2 Yaca JIOBWIJI PhIOY U BEPHYJICS 0OpaTHO Yepe3 5 4acoB OT
Havaja myreniecTBus. Ha kakoe pacCTOSSHHE OT NMPUCTAHH OH OTIUIBLI, €CIIM CKOPOCTh TCUCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAsI CKOPOCTb JIOAKH 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

4.2.2 ®oHJ OLIEHOYHBIX CPEACTB AJIfl TEKYIIero KOHTPOJIs

Tekymuii KOHTPOJb MPOBOJATCS BO BpEMsS AyJIUTOPHBIX 3aHATHA MO MaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM MIaHOM U paboueld mporpammbl O]l «MaremaTuka» O BCEM
paszenam mporpaMmbl. TeKymuid KOHTPOJIb COCTOMT M3 JBYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oOyuaroniuecs moxy4aroT IB€ OTMETKH.

Teopernueckas 4acTb IPOXOTUT B (POpPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSTUBAIOT
IATh KapTOUEK C BOIPOCAMH, JAlOT TMOJHBIM OTBET (CO CHMCKOM BONPOCOB OOydaromiuecs
3HAKOMSITCS B HayaJle U3y4eHus pas3zena).

IlIkana nepesooa 6ann06 6 ommemku no NAMUOANTLHOU cucmeme

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

«4» (xopouio) 4

«5» (omauuno) 5

3amaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0OThI) YaCTUYHO B3ATHI U3 OTKPHITOTO
0auka EI'D u BIIP mo marematuke.

Ha BbInosHeHHe KOHTPOJIbHOM paboThl MO MaTeMaTHKe jaetca | akagemuyeckuil yac (45
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KoHTpoisbHast paboTa cOCTOMT MX 2-X yacTel. B repBoit yactu npejyiaraetcsi BhIMOJIHUTD 4

3aJaHus

— BbIOpaTh MNpaBWIBHBIA OTBET M3 YETHIPEX IMPEIOKEHHBIX. Bo BTOpOil wactu

MIpeJIaracTcs BBIMOJHUTD 6 3a1aHui — OPOPMHUTH X0 PEIICHHS M 3aITUCaTh MOJYYCHHBIH OTBET.
3a mpaBWIBHOE BBIIIOJHEHUE JIOOOTO 3aJaHMs MEPBOM YaCTH OOYYArOIIMICS MOJTydaeT
oauH Oamna. [IpaBriIbHOE BBITTOTHEHUE 33JJaHUK BTOPOM YacTH OIlEHWUBaeTcs 2 OayutamMu wid 1
0aJJI0M 32 YaCTUYHOE PEILCHUE.
basiel, morydeHHBIC 3a BCE BBITIOJIHEHHBIC 33JIaHUSI, CYMMHUPYIOTCSI.

IlIxkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cUCmeMe

Ommemxka Yucno 6annos,

Heo0x00umoe 0 NOJIYUeHus OmMemKu

«3» (y00s.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

4.2.2.1 Konmponavnasa paooma no meme: «llpamvie u nnockocmu, Koopounamaul u 6eKmopbwl

6 npocmpancmee)

Oopaszosamensvhble pe3yibmamot, nooaexcaujue npogepke (I1emMennmol):

JIP6 1, IP6 9, JIP6 11, JIP6 12, IP6 13, JIPG 14.

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

IK 1.2.
Teopernyeckue BONpPOChI:
1. Cdopmynupyiite Teopemy ITudaropa.
2. Tlepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. Ilepeuncaure criocoObl 3aJaHUS IOCKOCTH.
4. Tlpopmomwxute Teopemy: «Ecimm omHa ®W3  OBYX — HapaUIENbHBIX  MPSIMBIX

o

6
7.
8.
9
10.

11.
12.

NEpNCHAUKYJIApHA IJIOCKOCTH, TO...».

[Tponomxute Teopemy: «Ecnu nBe nmapajuienbHble MJIOCKOCTH MEPeceKaloTcs TPEThew,
TO...».

ChopmynupyiiTe onpeneneHue AByrpaHHOTO yIia.

Packpoiite noHsATHE «YT0JI MEXKAY MPSIMBIMU.

[lepeuncnvte B3auMHOE PACIIOIOKEHHUE IBYX MPSIMBIX B TPOCTPAHCTBE
Kaxkue npsiMble Ha3bIBalOTCS MapasuieIbHBIMU B IPOCTPAHCTBE?

Kaxne nmpsiMbple Ha3bIBAIOTCS CKPEIIMBAOIIMMHUCS B IPOCTPAHCTBE?
Kaxkue npsiMble Ha3bIBalOTCS MEPIICHIUKYISIPHBIMHU B IPOCTPAHCTBE?

[lepeuncnure B3aMMHOE PACIOIOKEHNE IPSIMON U MJIOCKOCTH B TPOCTPAHCTBE.
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13. PackpoiiTe NOHATHE «YTrOJ] MEXy NPSIMOI U IIIOCKOCTBIO».

14. PackpoiiTe noHATHE «apaIeIbHOCTh IPSIMON U IIIOCKOCTH».

15. PackpoiiTe NoHATHE «IEPIEHIUKYIAPHOCTD IPAMOM U IIOCKOCTH.

16. IlepeuncnuTe B3aMMHOE PACIIOJIOKEHUE BYX IJIOCKOCTEW B IPOCTPAHCTBE.
17. PackpoiiTe NOHATHE «YTOJ MEXY IIIOCKOCTAMU.

18. PackpoiiTe NOHATHE «TapaJUIETBbHOCTh IIIOCKOCTEN .

19. PackpoiiTe noHATHE «IEPIEHIUKYIIPHOCTD INIOCKOCTEM.

20. Kak HaiiTi paccTOsIHUE OT TOYKH JI0 TIPSMOiA?

21. Kak HaliTH paccTOsHUE MEXAY MPSIMbIMU?

22. Kak HaliTH pacCTOSIHUE MEXY IJIOCKOCTSIMU?

23. IIponomxkute onpenenenue: «llepnenaukynsp — 31o...».

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

25. IIponomxkute onpenenenue: «IIpoekus HAKITOHHON — 3TO...».

26. [lepeuncanre CBOKWCTBA MapauIEIbHOTO MPOCKTUPOBAHHSL.

27. VI3 9ero cocTouT MpsSIMOYTOJIbHAS CHCTeMa KOOPJMHAT B POCTPAHCTBE?
28. Ecniu TouKa JIeKUT B IJIOCKOCTH XY, KaKkas KOOpJMHATa y Hee HyJieBasi?
29. [IpuBenuTe mpuMep KOOPAWHAT TOUKU A, KOTOpast JIEKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpBI HA3bIBAOTCS KOJTHHEAPHBIMH?

32. Kakue BeKTOpbI HAa3bIBAIOTCA NEPIEHAUKYISAPHBIMU?

KonTpoabLHas padora

IlepBast yacTh

Ilpu pewenuu 3adanun 1-4 3anumume npasunvHLIl OmMEem U3 Uembvlpex
npeooIceHHbIX.

1. (1 6ann) Pacmmdpyiite kpaTKyto 3anuce: a€ f.

A) ToYKa @ MPUHAUISKHUT TLUIOCKOCTH [3; b) TOUKa @ mpuHAANIEeKUT NpsiMoii [5; B) mpsimas a
NPUHAIISKUT MII0cKocTh f; ') mpsiMast a nmepecekaeT MiIocKocThb .

2. (1 6ann) Ipsameie AB u C/] ckpenmBatotcs. Kakoe pacnonoskenue umeror npsimsie AC
u BJ1?

A) napautensuele; b) nepnennukynspusle; B) ckpenBarores; I') nepecekarores.

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

A) a, B; b) ¢, B; B) a, ¢; I') komuHeapHbIX BEKTOPOB HET.
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4. (1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoil Kakoro oTpe3ka
sisiercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewteHus u NOJIYUEHHbLIL ONEEN.

5. (2 6amna) Yepe3 koHubl otpe3ka AB u ero cepeauHy M mpoBefeHBI MapajuiesibHbIC
IpsIMbIE, TIEPECEKAIOIME HEKOTOPYIO INIOCKOCTh B Toukax A1, B1 u Mi. Haiinure anuny otpeska
MM3, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eci AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsmeie AC, AB u AJl nonapuo neprneHaukyisapasl. Haiinure otpezox CJI,
ecim AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 OGamna) (2 Oamna) Jlamer Bektopbl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
MIPOU3BEICHNE BEKTOPOB.

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

9. (2 6amna) [py Kakux 3HAYEHUSX 1 BEKTOPBI  a(4,n,2), B(1,2,n) NepHeH MKy IAPHbI?

10. (2 ©Oamma) Odopmute auct Oymaru A4 BEpTUKAIBHBIMH, TOPU3OHTAIBHBIMU,
HAKJIOHHBIMH JIMHUSIMU, UCTIOJIb3Yys Pa3HbIe IBETOBBIE OTTEHKH.

ITAJIOHLI OTBETOB:

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

OtBer B B A B 7,1 15 -30 - -1 -
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4.2.2.2 Konmponavnasa paooma no meme: OCH08bl MPU2OHOMEMPUU.
Tpuzonomempuueckue pynkyuu

Ob6paszoeamenvhble pe3yibmamol, nodexicawjue nposepke (InemMennmol):
JIP6 1, JIP6 3, JIP6 5, J1PG 14.

OK 01, OK 02, OK 03.

Teopernyeckue BONPOCHI:

1. UeMy paBeH yroJji B OJIMH pajdan?

2. B kakux 4erBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIHS y=SinX HpUHUMAET
MOJIOKUTEIbHBIC 3HAYCHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QyHKIHS y= COSX MPHHUMAET
OTpHUIATENIbHbIC 3HAUCHUs?

4. [Tpomomxute onpenenenue: «CUHYC OCTPOTO yria — 3T0...».

5 [Tponomxkute onpenenenue: «KocuHyc ocTporo yria — 371o...».

6 [Tpomomxute onpenenenue: «TaHTeHC OCTPOTO yriia — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8 Uemy paBHO nipousBeneHue tgx*ctgx?

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

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

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

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

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

15.  Ilepeuncnure criocoObl peleHuss TPUTrOHOMETPUYECKUX YPAaBHEHHH.

16. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM
[IEPBOTO NOPsJIKa.

17. Packpoiite anroputm penieHuss OJHOPOJHBIX TPUTOHOMETPUUYECKUX YpPaBHEHMM
BTOPOTO MOPSAIKA.

KonTpoabnHas padora

IlepBast yacTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHIX.

B

1. (1 6amm) B AABC COSCZi—C. Kaxkas u3 cropon siBnsiercst runorenyzoni AABC?

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

2. (1 6anm) YoM Kakoit yeTBepTH sBisercs yron o=410°?
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A)LB)ILB)HET) IV,

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

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

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

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.
. T T
5. (2 6ama) Beraucnure: sin- + COS-.

o V2 . V2
6. (2 6amna) Halinure 3HaueHe BbIPAKEHUS 4arcc0s? - 4arcsin(— 7)

O @]
7. (2 6amna) Haiimure 3HaUeHHUE BBIpAKCHUS Ttg 137 -tg 77",

1 . .
8. (2 6amna) Pemure ypaBHEHUE COS X = 3anuiuTe HAMMEHBIIUHN MOJ0KUTEIbHBIHI

KOpPEHb YPaBHEHUS.

9. Peunre ypaBHeHHE sin?x - 4 sin x + 3 =0.

10. IMocTpoiiTe rpaguk TPUTOHOMETPUYIECKOH QyHKIUH Y=2 SINX

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aIaHus
OTtBer b A B b 1 2n 7 /3 | m/2+27n,

ne Z

4.2.2.3 Konmponvnan paboma no meme: «llpouzsoonasn u nepeooopaznas oynkuyuu»

OoépaszoseamenvHolie pe3yrbmamel, noodiaexcaujue npoeepke (Inemenmst):

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

OK 01, OK 03, OK 06.

IIK 1.4.

© N o g~ wDd PR

Teopernyeckue BONPOCHI:

IIponomxkure onpenenenue: «lIpoussognas —31o...».
PackpoliTe reoOMeTpUYECKH CMBICI IIPOU3BOIHOM.
Packpoiite puznueckuii cMbICIT TPOU3BOIHOM.
[Iepeuncinnre mpaBuia BEIYUCIECHUS TIPOU3BOIHBIX.
Yemy paBHA IPOM3BOIHAS CTENIEHHON QyHKIMM?
Yemy paBHa IpOU3BOHAS POU3BEICHUS?

YeMy paBHa IPOU3BOHAS YaCTHOIO?

YeMy paBHaA IPOU3BOJIHAS CIIOKHON QYHKIUU?
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9. ChopmynupyiiTe npu3HaK Bo3pacTaHus (yHKIIUH.

10.  Cdopmynupyiite npu3HaK yobIBaHUS (PYHKLIUH.

11.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa ) yHKIIUH.

12. Cdopmynupyiite mpu3HaK TOYKH MUHUMYMa (PYHKIIUH.

13. CocraBbTe QITOPUTM peIICHHs 3a7ad Ha HAXOXKICHUS HaHOOJBIIETO U
HAUMEHBIIIETO 3HAUCHUS (YHKITMN HA OTPE3Ke?

14.  CocraBbTe aNTrOPUTM HKCCICIOBAHUSA M TIOCTPOCHHS Trpaduka QYHKIUH C
MMOMOLIBIO TPOU3BOIHOM.

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

16. Packpoiite reoMeTprYeCKU CMBICI ONIPEAEIICHHOIO UHTETpaa.

17.  Tlpomomxwure onpenenenue: «KpuBonIMHEHHas Tpanemus — 3T0. .. ».

18.  Cdopmymupyiite hopmyiy Herotona-JIeiiOnuma.
19. B uem 3akmrouaeTcst o0y BUI BCeX MEPBOOOPa3HBIX?

20.  Ilepeuncnure mpaBuiIa BEIYUCICHHUS HHTETPAJIOB.

KonTpoabLHas padora

IlepBast yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHvlil OMEEN U3 Yemuvlpex NPeodioHceHHbIX.

1. (1 6amr) Yemy paBHa IPOM3BOHAS (PYHKIIHH Y=2X"?
A)y=5x;B)y=6x;B)y=6;1) y'=6x2.
2. (1 6ann) [1o xakoit U3 GopMyJ1 BEIUKCISETCS IPOU3BOIHAS YACTHOTO?
A) (utv) =u'+v'; B) (uv) =u'v+uy’; B)(D) = ———; D)(flg() =f (g(x))*g'(x).
3. (1 6amn) Pemmre ypasrenue f(x)=0, eciu f(x)=3x" — 6x +4. Bribepute OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6ayur) O6mmit Bu Beex mepBoooOpa3HbIx s f(x)=sSinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropast yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYUEHHBLI OMEEN.
5. (2 Oamwma) MarepuanpHasi TOYKa JIBIDKETCA  MPSMOJIMHEHHO 10  3aKOHY

x(t) = LY NPT
4 (rne X — paccrosiHue OT TOYKM OTCYeTa B MeTpax,t— Bpems B
CEeKyHJaX, M3MEPEHHOE C Hauaja JBWXKEeHHUs). B kakoil MOMEHT BpeMeHH (B CEKyHIax) ee
CKOpOCTh Obl1a paBHa 5 M/c?
6. (2 6bayuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=17(X) u kacatenbHas K HEMY B
TOYKe ¢ abcuuccoit Xo. Haiinure 3Hauenne npousBoaHoii Gpynkuunu f(X) B Touke Xo.
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YA

7. (2 6ama) Pemure HEpaBEHCTBO: x>-16 <0
8. (2 bamma) Ha pucynke wusobpaxken rpapuk ¢yaxkumm Y=f(X), onpenenénnoii Ha
unrepBaie (—3; 11). Haiinute nanmenpinee 3nauenne Gyukuuu f(X)ua orpeske [2; 9,5].
v

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

9.(2 6amna) Ha pucynke u300pakén rpahuk HEKOTOpoH (yHKIuu Y — f (x) (mBa mydya c
oOuieil HavanmbHOM TOYKOM). IloNb3ysich PUCYHKOM, BBIYHCIHUTE F (8) —F (6)7 rae P (x) —

ojlHa U3 NepBo06pasHbIX dyHkimu J (x).
A

Q
o

|
I
|
1
|
|
|
|
|
|
|
|
|
1

|
o[ 1 78 x
10.(2 OGamma) dupme «JluzaifH+» BBIISISAIOT YYacTOK 3eMiM ruiomanpio 100 M,
[Ipennararor 4eTbipe ydacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactox
0100puT aupekTop hupMel «/(u3aitH+»», yduThIBas, 4TO HEOOXOAUMO OYyJET MOCTAaBUTH 3a00p
110 IEpUMeTpy?
ITaJI0HbI 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
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4.2.2.4 Konmponavnasa paooma no meme: « MHO202paHHUKU U mena 6paAuieHUA)

Oopa3zosamenvuvie pe3yibmamol, noodJjexcauiue nposepke (Iaemenmaol):
JAPo6 1, 1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.

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

IIK 1.1, IIK 1.2.
Teopernyeckne BONPOCHI:

1. IIponomxure onpenenenne: «MHOTOIrpaHHUK — 3TO...)».

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

3. [Tponomxure onpenenenue: «lIpsMoyroiabHbli Napauieaenunes — 310. .. ».

4. [Tponomxute onpenenenue: «Kyb —310...».

S. IIponomxure onpenenenue: «Ilupamuna — 3to...».

6. Cdhopmynupyiite CBOUCTBO 0 MPOTUBOJIESKAIINX IPAHAX MapasliesenuIesa.

7. CdopmynupyiiTe CBOWCTBO O JUArOHAISIX MapauIeIeHIIeaa.

8. Chopmynupyiite CBOUCTBO 0 JUAroHaIM U JIMHEHHBIX pa3Mepax MpsSMOYroJIbHOTO
napajesenunea.

9. Kakas npusma Ha3bIBaeTCs IpAMON?

10.  Kaxkas npusmMa Ha3bIBaeTCS MPABUIHHOMN?

11.  PackpoiiTe NoHATHE «IIpaBUIIbHAS THUPAMUJIA.

12. Yo Takoe amodema MpaBUILHON ITHPAMHIBI?

13. B uem oTauuue MOJHON TOBEPXHOCTH NPU3MBI OT IOJHOW TOBEPXHOCTH
nUpaMuIbl?

14.  CdopmynupyiiTe TeopeMy O BBIUUCIEHUHM OOKOBOH MOBEPXHOCTU MPIMOIii
MPU3MBL.

15.  Cdopmynupyiite TeopeMy O BBIUMCIEHUU OOKOBOI MOBEPXHOCTH NPaBUIILHOM
NUPAMHU/IBI.

16. HasoBure mnpeamersl W3 Bamie NpodhecCHOHATBLHOW AEATeNbHOCTH, KOTOpbIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17.  Tlponmomxwure onpenenenue: «lumuHap —31o...».

18. [Tponomxure onpenenenue: «KoHyc — 3710...».

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

20.  IIpomomxwure onpenenenue: «lap —370...».

21.  Yro sBNsETCS BBICOTOM YCEUSHHOTO KOHYCa?

22.  Yro sBNsETCSA OCEBBIM CEUEHUEM LIMIMH/PA, KOHYCa, YCEUEHHOIr0 KOHYyca, mapa?

23. [lepeuncnure eqUHULIBI N3MEPEHUS TUIOIIAIH, 00BeMa.
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24, UYemy paBHO OTHOIICHHE IUIOMIAJCH IMOBEPXHOCTEH TMOJOOHBIX GUTYp B
IPOCTpaHCTBE?

25. UYemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?
26.  Haszowute npeaMeTsl U3 Baliei MpoQecCHOHANTBHOMN NesITeTbHOCTH, KOTOPbIC

UMEIOT (OPMBI TeJ BpaleHUSI.

KoHTpojbHasi padoTa

IlepBas yacTh
Ilpu pewenuu 3adanuni 1-4 3anuwiume npaguIbHBIL OmMEem U3 Yemblpex

npedﬂo.m'eHH blX.

1. (1 6amm) B kakux eauHUIIAX U3MEPSIETCS 00beM MHOTOTrpaHHUKA?

A) B metpax; b) B kyOuueckux merpax; B) B kBaapaTHbIX MeTpax; ') B JBYrpaHHBIX
rpagycax.

2. (1 6ann) [1nomaap MOTHON MOBEPXHOCTH MPU3MBI BBIYHUCIIAETCS 1O (hopmyie:

A) S =S060k+ 2 Spcpr.; B) S60k =Pyey*H; B) S= B60k + SSocy; I') S60k =2P o *H.

3. (1 6amr) Yto siBIsieTCA OCEBBIM CEYCHUEM KOHYyca?

A) paBHOOEIpEHHEBIN TpeyTronbHUK; b) paBHOOenpenHas Tpaneuus; B) npsMoyronbHuk; I)
MPSIMOYTOJIbHAS TPAMelus.

4. (1 6ann) Kakas ¢urypa momydaeTcss mpu BpalleHUU MPSIMOYTOJIBHOTO TPEYroJIbHHUKA

BOKPYT OJJTHOTO U3 CBOUX KaTeTOB?
A) xonyc; b) ycedennsiit konyc; B) nupamuna; I') yceueHHas nupamua.

Bropas yacrb
Ilpu evinonnenuu 3adanuii 5-10 3anuwiume xo00 peuwienus u nOJIY4EeHHbLIL OMEemn.
5. (2 Ganna) Pebpo ocHOBaHMS NMPaBWILHOW TPEyrojibHOW mupaMusl 3 M, anodema OM.
Haiinute nnomaas 00K0BON MOBEPXHOCTH MHUPAMUJBIL.
6. (2 6anna) /IBe cTopoHBI MapajuienorpaMma OTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJBIIYIO CTOPOHY MapasuiesiorpaMma.

D /f
A B

7. (2 6amna) [IpsAMOYroJpHUK CO CTOPOHAMHM 8 CM M 3 CM BpalaeTcsi BOKPYr OoJbIueit
croponbl. Haiinure o0beMm, miiomiaai O0KOBOM M IMOJTHOM MOBEPXHOCTEH MOTyUYEHHOTO Tea.

8. (2 Oamma)Haiimute 00BEM MHOrOrpaHHHKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JIBYTpaHHBIC YTIIBI IPSMEIE).
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9. (2 6ata) Knuenty Heo0X01MMO, YTOOBI B KOMHATE 0053aTEILHO MTPUCYTCTBOBAIM OOBEMHBIE
BIIEMEHTHI JleKopa IumHAprueckoir (opmel. Iloctpouts u3 Oymarm MoAens IMIMHApA.
Pasmepsl a1 mocTpoeHHsI BBIOPATh CaMOCTOSITENILHO, C YYETOM TOTO, YTO COOTHOIICHHE
paamyca K BBICOTE JIOJDKHO OBITH 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX OaHOK KPacKH H;/)KHO KYIUTh AJIs
OKpalllMBaHUs HWIMHIPUYECKOTo cBojia nojBaia. Pacxon kpacku 100 r va 1 m°. Cuurath n=3.

/// s =

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHus
OtBer b A A A 27 17 72 mt; 87 - 3
48 T;
64 nt
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4.2.2.5 Konmponvnan paboma no meme: «Cmenennasn, noKazameapbHaa u 102apumuydeckas
¢ynkyuu»

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

TeopeTnyeckue BONPOCHI:

1. Cdopmynupyiite ornpenaeneHue CTeNeHHON QyHKINH.

2. [lepeuncnure cBoicTBa CTEMEHHON (PYHKIMN

3. ChopmynupyiiTe onpeaeneHne moKka3aTeIbHONH (QyHKITHH.

4. [lepeuncaure cBoicTBa MOKa3aTeNbHON (YHKIIMU

S. Cdopmynupyiite onpenenenue sorapupMuIecKoi GyHKIIH.

6. [lepeuncnure cBoiicTBa Morapu@mMuueckoi GyHKIUH.

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

8. Yemy paBeH sorapum Mpou3BeeHHs?

9. UYemy paBeH jorapugpm yacTHOro?

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

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

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

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

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

UPPaLMOHATIBHBIX, IPOOHO-pAllOHATIBHBIX YPAaBHEHUI U HEPABEHCTB?

15. B uem 3akirodaeTcs rpaduueckuil cnocod pereHus: ypaBHeHU .

KonTpoabnHas padora

IlepBast yacTh

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

1. (1 6amwt) Mesxy KakKuMH IBYMs HATYPaTbHBIMH YHCIAMH HAXOIUTCS YiCio 1/197?

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

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

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amr) Kakas u3 ¢yHKIMI BO3pacTalOT Ha BCE 00JIACTH ONpeIeICHUS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; T') f(x)=log: x.

2

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

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

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

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

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amra)) PaccrosHue oT HabmrOmaTels, HaXOIAIIErocs Ha HeOObIION BhicOTE h
KHJIOMETPOB HaJa 3eMJIEH, 10 HaOIr01aeMOl UM JIMHUW TOPU30HTA BBIYHCIAETCS 1O (opmyre

[ =V2Rh y
, tne R=6400 kM — pammyc 3emmn. C Kakoi BBICOTHI TOPU3OHT BHJIEH Ha
paccTostHuu 48 kusomMeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paadOaKTMBHOTO HM30TOMAa €r0 Macca YMEHBINAETCS T10

m(t) =my-2717,
3aKOHY rae Mo— HayambHas Macca U30TOMa, t— BPeMs, POIIEIIEE OT

Ha4YaJlbHOI'O MOMCEHTA, T— nepuoa Imojiypaciajia. B waganpHBIE MOMEHT BpEMCHH Macca
uzorona 184 mr. Ilepuon ero nmomypacnana cocrasnsier 7 MuH. Hailigute, uepes3 CKOJIbKO MUHYT
Macca u30Tona OyJeT paBHa 23 Mmr.

10. (2 6amma)Haiiiute 3HaueHUe BbipaxkeHUs logg 108 + logg 2

ITAJIOHBLI OTBETOB:

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

OtBer b A A r 121 2 21 0,18 21 3
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4.2.2.6 Konmpoavnasa padoma no meme: «1emMeHmMbl Meopuu 6epoamHocmeil u

MaAMeMamuyecKoi CimamucmuKu

Ob6paszoeamenvhble pe3yiomamol, nodaexicaujue nposepke (Inemennmol):
JIP6 7, IPG 8, JIP6 14.

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

IIK 1.4.
Teopernueckue BONpochl:

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

2. [TpuBeauTe npuMep JOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.

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

o. ChopmynupyiiTe MpaBUIIO HAXO0XKICHUS CIOKCHHS BEPOSITHOCTCH.

6. Chopmynupyiite npaBuIO YMHOXKEHUS BEPOSTHOCTEH.

7. Kak nHaiitu cpennee apupMeTndeckoe Y1CcI0BOro psaa?

8. Kak HaiiTu Mmenany 4nuciaoBoro psjaa’?

9. Kak Bbrumcinsiercs pasmax 4ucioBoro psaa?

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

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

12.  TlpuBeauTe mpuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX
SIBJICHUSX.

13.  Yro u3ywaer cratucTuka?

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

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

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

KonTpoabnHas padora

IlepBast yacTh

IlIpu pewenuu 3adanun 1-4 3anuwiume npasunbHLLIL omeem U3 Uemblpex
nPeooHCceHHBIX

1.

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

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

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

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

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ymopsgoueHHe €AWHUI] COBOKYMHOCTH MO0 Tpu3HaKy, b) pasOuenue enuHUI
COBOKYITHOCTH Ha TPYIIBI M0 Mpu3HaKy; B) o6o0menne enuHuYHbIX (GakToB; ') oboOmeHne
eAMHUYHBIX TIPU3HAKOB.

Bropas yacth

Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewteHus u nOYUEHHbLI OMEEM.

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

6. (2 6amna) Ha xondepeniuoo npuexaiu 2 yueHblx u3 I'epmanuu, 3 u3 CepOuu u 7 u3
[Beiinapun. Kaxnpiii U3 HUX JenaeT Ha KOH(epeHUMu oauH Aokiai. [lopsmok mokmanoB
ompezensercs kepeObéBkoi. HaliauTe BEpOSTHOCTH TOTO, YTO TSATBIM OKAXETCS JOKIIAJ
yueHoro u3 Cepoum.

7. (2 6amma) Mama, Tumyp, JInana, Koctst 1 AHTOH OpocHiIn KpeOuit — KOMY JIOCTaHETCS
MPOEKT 1o odopmileHHI0 cBafeOHOro 3ana. Haiiaure BepoOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyJleT BBITIOJIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHBIX U TpHU cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
0 ouepeau B ciaydalHOM nopsake. KakoBa BEpOATHOCTH TOrO, 4TO IEPBBIM pa3 CUHUU
db1oMacTep MOSIBUTCS TPETHUM TI0 CUETY?

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

10.(2 6anna) [Ipu aHanu3e EHOBBIX MPEANOUYTEHUN KIMEHTOB TYPUCTUUECKOTO areHTCTBA
MONyuYeHbl JaHHBIE, TMPEACTaBICHHbIE B TaOiluIe: JONs KIMEHTOB, MPUOOpETAIONINX
TYPUCTHYECKHE YCIYIM OJMHAKOBOIO HA3HAYEHWs, HO pA3IMYHOM M[eHbl. Haiitu Moxy
CIIy4aliHOM BEIMYMHBI. X — [EHBI ITPOIABAEMBIX YCIIYT.

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

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3aJaHus

OtBer b B A A 0,2 0,25 0,8 0,15 172; | 6500
172,75
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4.2.3 ®oH/1 OLIEHOYHBIX CPEACTB JJIAA PY0EeKHOT0 KOHTPOJIs (110 UTOraM
4.221-4223)

Oopa3zosamenvuvie pe3yibmamol, nooiexcauiue npoeepke (Inemenmaot):
JAP6 1, 1P6 3, IP6 4, Z1P6 5, /1P6 6, IP6 9, IP6 11, PG 12, JIPG 13, /IP6 14.

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

IlepBas yacTh

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

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

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

2. (1 6amn) IIpsmeie AB u CJI napamiensubie. Kakoe pacnonoxenue umerot npsamoie AC
u B/1?

A) nmapannensHsie; b) neprnenaukynspusie; B) ckpemuBaroTces; ') mepecexarorcs.

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

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

4. (1 6amn) Ha pucynke nzo0paxen rpaduk npousBogHoit Gpyukimu y=f(X). [Ipu kakom

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

\
y=f"(x)

=y

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

Bropas yacth

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

5. (2 6amna) Yepes koHIiel otpe3ka AB u ero cepenmny M mpoBeneHbI MapajielbHbIe
MpsIMbIE, MIEPECEKAOIMNE HEKOTOPYIO IIIOCKOCTh B Toukax Aj, B; u Mj. Haiinure nynny otpeska
MM}, ecau otpe3ok AB He nepecekaet miaockocTsb u eciu AA1=6 cMm, BB1=4 cm.

6. (2 6amra) Hansr Touku A(6,7,8) , B(8,2,6). Haiinute nuay BekTopa AB.

T
tg(a—l——),

7. (2 6anna) Haiigure 2/ ecmt8®=0,5.
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8. (2 Gamra) MarepuanbHasi TOYKA JBHIKETCS MPSMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHuE OT TOYKHM OTCYETa B METpax, L — BpeMs B CEKyHJaX, H3MEPEHHOE C Havaa
IBIDKEHUs ). B kakoii MOMEHT BpeMeHH (B CEKyH/1aX) ee CKOPOCTh Oblta paBHa 3 M/c?

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

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

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBer A r b b 5 V33 -2 8 2 0

4.2.4 ®oHJ OLIEHOYHBIX CPEACTB AJsl MPOMEKYTOUHOMH aTTeCTAMI
(3K3aMeH)

Ha BbInosHEHHE NHMCbMEHHOM HK3aMEHAllMOHHON paboThl MO MaTeMmaTuke jaercs 4
acTpoHOMHYeCKuX yaca (240 MUHYT).

DK3aMeHalMOHHas paboTa COCTOUT MX 2-X yacTei: 00s13aTeIbHON U JOMIOJHUTEIBHOM.

OOs3aTenbHass YacTh COJACPKUT 3aJaHUS MHUHUMAIBHOTO O00s3aTE€IBHOTO  YPOBHSA,
JIOTIOJIHUTEIIbHAS YacTh — O0JIee CII0KHBIE 3a1aHusl.

[Tpu BBITOTTHEHUM 33AaHUN 00sI3aTEILHON YacTh TpeOyeTcs MPEeACTaBUTh XOJI PEIICHUs U
yKa3aTh IOJIy4YEHHbIH OTBET. 3a MpaBWJILHOE BBINOJIHEHHE JIIO00T0 3aJaHus U3 005S3aTeNbHOM
JacTu oOydJarouuiics noiaydyaere oauH Oamt. [Ipu BEIONHEHWH 3aJaHHsS U3 JTOTIOJTHUTEILHOU
4acTH HEOOXOJUMO MOJPOOHO OMHUCATh XOJ pelleHHst U JaTh oTBeT. [IpaBuibHOE BBHINOJIHEHHE
3a/laHuil JIONOJTHUTENIbHOM 4YacTH oueHuBaeTcss 3 Oamtamu wmiau 1-2 OamiaMu 3a 4acTUYHOE
pelIeHue.

Bael, momydeHHbIe 32 BCE BHIMIOJIHEHHBIE 33/1aHUs, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme

Ommemxka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHUs OMmMemKU
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOJHUMENbHOU YaCmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHuUll U3 OONOJIHUMENbHOLU YACMUL)

Ooépazoeamenvhoie pe3yibmamel, noduexcaujue npoeepke (Inemenmst):

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

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

IIK 1.2, IIK 1.4.
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3K3amenauuonubte 3a0anHus no mamemamuxe

Oo0a3aTeIbHAA YACTh

Ipu BpInoTHeHUH 3aganuii 1-12 3anumMTe X0/ pelIeHHs: U MOJy4eHHbIIl 0TBeT.
1. (1 6ann)Berancnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pHuCyHKE KHPHBIMH

ST

3
wm oo

TOYKaMH II0Ka3aHO CYTOYHOC KOJMYCCTBO OCAAKOB,

ro]
]
L~

BbIMaaBmux B Dmucre ¢ 7 mo 18 nexadbps 2001 rona.

w

oo
=
L

ITo TOPU30OHTAJIM YKa3bIBAIOTCA 4YHUCIa MECALa, II0

BCPTUKAJIM — KOJIMYCCTBO OCAAKOB, BLIIIABIINX B j.-. I,l’ I".

COOTBETCTBYIOIIMA JI€Hb, B MuuMMeTpax. Jlusg 1s / ]H". f’{

HATJSIAHOCTH KAPHBIE TOUKM HA PUCYHKE COEIUHEHBI lq » " 7
o o

auHuen. Onpenenure Mo PHUCYHKY, CKOJIBKO JHEW

BBINAAJI0 OOJIee 2 MUJTUMETPOB OCAIKOB? TR oAl s e s e

3. (1 6ann) CTtouMOCTh yCayr yacTHOro ruja Bozpocina Ha 10%. Onpenenuts,
CKOJIbKO CTOMJIM YCIIYTH THJIa JI0 TIOJJOPOKaHUs, €CIIU rocie kiueHT 3amiatii S5000py6?
4, (1 6ann) Ha tapenke 16 nmuposxkoB: 7 ¢ ppiOoi, 5 ¢ BapeHbeM U 4 ¢ BumHei. 0ns
HayraJ| BBIOMpaeT OJIMH MUPOXKOK. HaiiinTe BEepOsATHOCTH TOTO, YTO OH OKAXKETCS C BULITHEH.
5. (1 6ann) Haiinnte 3HadeHue Beipaxenus logy2 + log, 32
. V7-6x=7.
6. (1 6ann) Halinute KOpeHb ypaBHEHUS
7. (I 6anr) Pemmre HepaBenctBO 2°7°> 64. B OTBeT 3ammMIINTE HAHMEHBIIEE
HOJIOKHUTETBHOE YUCIIO.
x+2 1
y 3x-2 4
8. (1 6ann) Halinure KopeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinnte npou3BoaHy0 GYHKIIHH B TOUKe X=0:y = = x* —6x°> + 7x —1
4
10. (1 6ann) Kactprons, odpopmileHHas M0 MHAWBUIAYaJIbHOMY 3aKa3zy, UMeeT (opMmy

uunuHApa. Beicota kactpronu 35 oM, auametp ocHoBaHus 20 cM. PaccumTaiiTe BMECTUMOCTh
JTAHHOM MOCYbl, JEICHHYIO Ha TT.

11. (1 6ann) Haiinure miomans Gurypsl, n300pakeHHON Ha pUCYHKE
d1 3 |
A A
Tow
12. (1 6ann) Teno ABUKETCS MO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocTh Tema yepe3

lc mocne Havana JBUKEHUS.
JdonoHUTEIbHAS YACTh
Ilpu évinonnenuu 3ad0anuii 13-16 3anumume x00 peuwienusn u noJay4eHHbll Oomeem
13. (3 6anna) BeraucouTe oMb y9acTka cTojia, OTBEACHHOTO IS MPE3CHTAIlMH paboT
nu3aiiHepa Bacuius, epuMeTp KOTOPOro OrpaHHYHBAIOT JIMHAH y=X2-2X-2 U
F-X2+2. Boeimonnute ueptex. OTBET naiiTe B KBaJpaTHBIX METpPax.
14. (3 6anna) Pemmre ypaBHEHHE sin?X - 2sinx=0. B OTBeT 3amMIIMTE KOIMYECTBO

1=
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pELICHMIA, TIPUHAIISKAIINX TPOMEKYTKY [0; 47T.]

15. (3 6anna)Haiimute 00beM MHOTOTpaHHUKA, H300PAKEHHOTO HA PUCYHKE (BCE
JIBYTPaHHbBIE YTIIbI IPSMBIE).
! 1

0

)

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN JH3aliHEP BHIOIHICT HA 5 4yacoB ObIcTpee,
gyeM BTOpoi. CKOJBKO OTKPBHITOK 33 Yac M3rOTABIMBACT MEPBBINA IU3aifHEpP, €CIIM M3BECTHO, YTO
OH 32 4aC MOXET IPUTOTOBUTH Ha 5 OTKPBITOK OOJIBIIE BTOPOTO?

ITAJOHBI OTBETOB:

Homep 112 3 4 5|6 (7|89 10 |11 12|13 |14 | 15| 16
3alaHusA

OtBer 21 3]|501(025|6|-7|1 - 7 3500 15|11 9 5 6 | 13
TBIC 10

5.YCJIOBHUSA PEAJIM3ALUUA ITPOI'PAMMBI TUCIUTIJINHBI

5.1. Ins peanuzanuu nmporpaMmbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPEITyCMOTPEHBI
CJIeAYIOIIME CelhaibHble TOMEICHNUS:

Peanmzanus mporpaMMBel JUCIUIUIMHBI TPEOYET HAMWYHS YIeOHOTO KaOWHETa MaTeMaTHKH.

O6opynoBaHue yueOHOTo KabUHeTa:

- TOCAZI0YHBIE MECTA MO KOJHMYECTBY O0YJArOIINXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3aJJaHKA JUI1 KOHTPOJIBHBIX PadoT;

- Ipo¢eCCHOHATILHO OPUEHTUPOBAHHbIE 3a/IaHMHS;

- MaTepHaJIbl K3aMeHa.

TexHuueckue cpeicTBa 00y4eHus:

- IEPCOHATBHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP € IKPAHOM.

6.MndopmannonHoe odecnedeHHe peaaTu3alui NPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBareibHblE U WH(GOPMAIMOHHbIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIBb30BaHMs B 0Opa30BaTENbHOM IIpoOIecce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMsL.
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3. WNndpopmanmonnas cucrema «EnnHoe 0KHO J0CcTyna K 00pa3oBaTeIbHBIM
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AIEKTPOHHBIN.

4. Hayunast snextponnas 6ubnmuoreka (HIB). - URL: http://www.elibrary.ru (zara
obpamenusi: 12.07.2022). - TeKCT: 3JIeKTPOHHBIH.

5. OTkpeITHI KOUTEMK. MaTtematuka. - URL: https://mathematics.ru / (nata
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JJIEKTPOHHBIN.

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

(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIN.

9. denepanbHbiii mopran «Poccuiickoe odpazoanue». - URL: http://www.edu.ru/ (nata
obpamenust: 02.07.2022). - TekcT: 3MEeKTPOHHBI.

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

6.3. lonoiHUTEIbHBbIE HCTOYHUKH

NHTtepHET-pecypcesl:
1. http://znanium.ru
2. http://book.ru
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