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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHUKA

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

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

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero o6OpazoBanusi ¢ ydetom @DPI'OC CIIO mo cnemmansHoctn 43.02.16 Typusm wu
COCTENPUHUMCTBO.

Jucuunmnimna HanpasineHa Ha popmupoBanue OK no crienmansHOCTH:

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:

CogepxaHue  mporpaMMbl  001Ie00Opa3oBaTeNbHON  OUCHMIUIMHBL  «MaTemMaThKa»
HaIlpaBJICHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3yUYEeHUs B COOTBETCTBUU C TpeOoBaHusmu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.3 Ilmanupyemble pe3y/bTaThbl OCBOEHHUsI 0011e00pa30BaTEbHOI AUCHUILIMHBI B
coorBeTcTBUU ¢ PI'OC COO

OOmme (IMYHOCTHBIE H MeTaNpeAMeTHbIE) Pe3yJIbTaThl
- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0IIO0uE;
- TOTOBHOCTh K aKTHBHOW JI€ATEIHHOCTH TEXHOJOTHYECKONW M COIMAIBHOW HampaBIECHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITCIBHO — BBITIOJHATH  TaKyHO
NESITEIbHOCTD;
- HHTEpEC K pa3IndHbIM cpepam npodhecCHOHATBLHON NesTEIbHOCTH
OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:
a) 6a30BBIC TOTUUECKHUE ICUCTBUS:
- CaMOCTOSITENbHO (HOPMYNHUPOBATh U aKTyalIM3HpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS NJISl CpPaBHEHUS, KJIacCU(PUKALUU H
00001eHMS;
- OTIPENENATh LEH eATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,
- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSIX;
- BHOCHTH KOPPEKTHUBHI B JEATEIHHOCTb, OIEHUBATh COOTBETCTBHUE pE3YNIHTATOB IETISM,
OIICHUBATh PUCKH TOCICICTBUN ACSITEILHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOoOIieM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BJIAJETh HABBIKAMU Y4e€OHO-HCCIIENOBATENIbCKOW M TMPOCKTHOW EATENBHOCTH, HABBIKAMH
paspernieHus: mpooiem;
- BBISIBIISITH IPUYUHHO-CIIEJICTBEHHBIC CBSA3H M aKTYaIU3UPOBATh 3a71a4y, BBIIBUTATh THIIOTE3Y €€
peIIeHUs, HAaXOUTh apryMEHTBI JUTS JIOKa3aTeIhCTBA CBOMX YTBEPXKICHUMN, 33]]aBaTh TapaMeTPhl
U KPUTEPUU PEIICHHUS,
- AaHAJIM3WPOBATH MOJIYUECHHBIC B XOJIC PEIICHUS 3a1a4l PE3YJIbTAThl, KPUTHYECKU OIEHUBATH UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;
- YMETh MMePEHOCUTD 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH )KU3HEACITSITLHOCTH;
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- YMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NIPEIMETHBIX 001acTel;

- BBIIBUTaTh HOBBIE UJIEU, IPEIaraTh OPUTMHAIbHBIE TIOJXObl U PELICHMUS;

U CIIOCOOHOCTh UX UCIOJIb30BAHUS B MIO3HABATEIBHON U COLIMATIBHOM NTPaKTUKE

B 00Js1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

-c(hOPMUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JAMAIOre KYJIbTYp, CHOCOOCTBYIOIIErO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAaHUE S3BIKOBOM M YMTATEIBCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHHME LEHHOCTH HAY4YHOH JESATEIIbHOCTH, NOTOBHOCTb OCYLIECTBJISATh HPOEKTHYIO H
HCCJIE0BATEIBCKYIO ACSATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMU IOJyYeHHsI HHPOPMALIMU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MOUCK, aHAINU3, CUCTEMATU3alMI0 U MHTEPIpPETalni0 HHPOPMALUU PA3TUYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

- CO03/1aBaTh TEKCThl B Pa3JIMYHbIX (opMaTax ¢ y4eToM Ha3HAYeHHUs MHPOPMALUU U LEJIEBOM
ayJIUTOpPUH, BBIOHpAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIN3allUH;

- OLICHHMBATh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMAlUU, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- UCMOJIb30BATh CPEACTBA MH(DPOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOIMH B PELICHUU
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOIIOACHHEM TpeOOBaHUIA
SPrOHOMMKH, TEXHUKH O€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeH s, MPaBOBbIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

- BJIQIETh HAaBbIKAMU paclo3HaBaHMs U 3aIUThl HHGOpMALUY, HTHPOPMALMOHHONW 0€301MacHOCTH
JMYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO TIOBEJICHUS;

- CHOCOOHOCTh OLIEHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

- 0CO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOHUNBOro OyAyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM M (WJIM) APYrMM WIEHaM CEMbH, CO3/IaHHUIO
CEMbU HA OCHOBE OCO3HAHHOI'O MNPUHATHS LEHHOCTEH CEMEHHOW JKU3HU B COOTBETCTBUHM C
TpaguuusMu HapoaoB Poccuu;

OgiaeHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATENbHYIO JAEATENbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIHHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIbHO COCTAaBJATh IUIAH pPEIIEHUs MpoOJeMbl C Y4E€TOM HMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTeHUH;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW JPYAUIMH B Pa3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

MCIIOJIb30BaTh pUeMbI pedIeKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

B) SMOLMOHAJIbHBIM HHTEJIEKT, IPeNoaraiomuil chopMUpOBAHHOCTD:



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

BHYTPEHHEN MOTHBALIMM, BKIIOUYAOIIEH CTPEMIIEHNE K JOCTHXKEHHIO LIEJIU U YCIIEXY, ONITUMU3M,
WHULIUATUBHOCTh, YMEHUE ACHCTBOBAThH, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTUHW, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHUE JPYTHX,
YUYUTHIBATH €r0 NPU OCYIICCTBICHUM KOMMYHHUKAIIMU, CIOCOOHOCTh K COUYYBCTBHIO U
CONEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C APYTHUMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliath KOHOINKTHI

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEACIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIE10BATENbCKOM, MTPOEKTHOM U COLIMALHOM 1€ TeIbHOCTH;
OBjaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1€CTBUSAMM:

0) cOBMECTHAs ICSITEIIbHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ UHIUBUAYAIBHON pabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM AESTEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH IEHUCTBUS
II0 €€ JOCTHKEHHIO: COCTABJIATH IUIaH JACUCTBUMN, pacHpeneisaTh PO C Y4ETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pPe3ybTaThl COBMECTHON pabOThI;

- KOOPJAMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBUSAX pPEATBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMUYHBIX CUTyalUAX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

OBjajieHUe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J1€CTBUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOACH MPU aHATN3€ PE3YJIbTATOB JACSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIF0/IeH HA OMIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU JAPYTOT0 YEIOBEKa

B 00.1acTH 3CTETHYECKOr0 BOCIIMTAHUSA

- ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAs JICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA;

- CMOCOOHOCTh BOCIPUHUMATH PAa3JIMYHbIE BUJIBI UCKYCCTBA, TPAJAHUIIMU U TBOPUECTBO CBOETO M
JPYrUuX HapOAOB, OUTYIIATh SMOIMOHAIIBHOE BO3/IEHCTBUE UCKYCCTBA;

- YO©XJIEHHOCTh B 3HAYMMOCTU JUIsl JIMYHOCTH M OOIIECTBA OTEUECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMN U HAPOAHOTO TBOPUYECTBA;

- TOTOBHOCTbh K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HUCKYCCTBA, CTPEMJICHHE MPOSBIISATH KaueCTBa
TBOPYECKOU JINUHOCTH;

OBjaieHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU 1€CTBUAMM:

a) oO1eHue:

- OCYIIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHUS, MOHMUMATh 3HAYEHHE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMSATYATh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHMSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- 0CO3HaHHUE 00YYAIOIUMHUCS POCCUHUCKON TPaKIAHCKON UIEHTUIHOCTH;

- LIeJICHANIPaBJICHHOE pAa3BUTUE BHYTPEHHEW TMO3UIMH JUYHOCTU HAa OCHOBE JI[YXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoit denepannu, UCTOPUYECKUX W HALMOHAIBHO-
KYIbTYPHBIX  Tpaiuiuii, (HOpMHpOBAaHME CHCTEMBl 3HAYMMBIX I[EHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYIIIMOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS, SKOJIOTHYECKON KYIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HEHHBIE TIAHBI,

B yacTu rpaxaaHCcKoro BOCIMTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOsS3aHHOCTEH, YBa)KEHHWE 3aKOHA W
MPaBOIOPSJIKA;
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- TMpPUHATUE TPAJULUUOHHBIX HAIMOHAIBHBIX, OOIIEYETOBEUECKUX T'yMaHHUCTUYECKHX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTh HPOTHBOCTOSITH HJACOJIOTMH SKCTPEMHU3Ma, HaIMOHAaJIM3Ma, KceHodoOuwu,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HALIMOHAIBLHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 001Ie00pa30BaTEIbHON OpraHU3alyy U JIE€TCKO-IOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKLIUSIMHU
Y Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTH POCCUMCKON TPaXKTAHCKOW HIECHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonMHOW, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOILILJIOE U HACTOAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
- IIEHHOCTHO€ OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, HUCTOPUYECKOMY U IMPUPOJIHOMY
HAaCJeINIo, IMAaMSATHUKAM, TpaaunusaMm HapoaosB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- naeiiHas yOeKJ€HHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3auure OredyecTBa, OTBETCTBEHHOCTD 3a
ero cyas0y;

OCBOCHHBIE OOYYAIOMIMMHUCS MEKIPEAMETHBIC TIOHATHS W YHUBEPCAJIbHBIC Y4eOHBIE NEHCTBUS
(perynsTUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTHh WX HCIIONB30BaHMS B MO3HABATEIHHON M COLMAIBHOW MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW NEATENbHOCTH, OpraHU3aluu
y4eOHOro COTpPYIHHUYECTBA C MENarorH4ecCKUMH pabOTHUKAMU M CBEPCTHUKAMH, K Y4acTHIO B
HNOCTPOCHUH UHIMBUAYaJIbHOW 00pa30BaTeIbHON TPAeKTOPHH;

- OBJIJICHUE HABbIKAMH YYEOHO-HUCCIIEA0BATEIBCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

- HE IPUHUMATD JIEUCTBHS, IPUHOCALINE BPEI OKPYKAIOIIECH Cpele;

- YMEThb MPOTHO3UPOBATh HEOJIAroNpUATHBIE SKOJIOIMUECKHUE MOCIEACTBUS MpeapUHUMAEMbIX
JIEMCTBUM, IIPEAOTBPAILATD UX;

- PACUIMPUTH OIIBIT AESITEIBHOCTU YKOJIOTUYECKON HAIIPABICHHOCTH;

- pa3pabaThIiBaTh IUIaH PEHICHHS] MPOOJIEMBbI C YYETOM aHajdn3a MMEIOIIUXCS MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYILECTBJIATh IIeJICHANpPABIECHHBIH IOMCK IEpeHoca CPEeACTB U CHOCO0OB JeicTBUs B
POoECCHOHANIBHYIO CPENY;

- YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIBHYIO M MIPAKTHUECKYIO 00IaCTH JKU3HEACATEIbHOCTH;
- IpeularaTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C TMO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

- JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM.

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs
-BJIaJIETh METOJIaMU JI0Ka3aTeJIbCTB, aIrOPUTMaMU pEUIeHMs 3a/ady; yMeHHe (HOpMyIHpOBaTh
OIpEeENIEHNUs, AKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTD TOKA3aTEIbHBIE PACCYXKICHNUS B
XOJIe peleH s 3a/1a4;
- yMEeThb ONEepUpOBaTh MOHATUSAMH: CTEMEHb YHWCIA, Jorapu(pM YHUCIA; YMEHHE BBITOJIHATH
BbIUMCJICHHE 3HAUYEHUW W MpeoOpa3oBaHMs BBIPAKEHMH CO CTENEeHSAMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIMOHAIBHBIX BBIPAXKEHUM;
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- yYMeTb OIIEPUPOBaTh IOHATUSAMHU: pPALUOHAIbHBIE, HPPALUOHAIbHbIE, I10KA3aTeNIbHBIE,
CTCIICHHBIC, JIOI‘apI/ICI)MI/I‘-IeCKI/IC, TPUTOHOMCTPHUYCCKUC YPAaBHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

- yMeThb OIEepUpOBaTh MOHATUAMHU: (QYHKLUSA, HENpepblBHAs (QyHKLUSA, I[POU3BOJHAS,
nepBooOpa3Has, OINpeACNCHHBI HWHTETpall; YMETh HAXOIUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKLUH, UCHIOB3Ys CIPAaBOYHBIE MaT€pPHUaJIbl; UCCIENI0BATh B IPOCTEHIINX CIydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOIHUThb HauOoOIbIINE W HAUMEHBIINE 3HAYCHUS q)YHKL[I/II‘/JI, CTPOUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allllapaTa MaTeéMaTHYeCKOro aHajiu3a; HNPUMEHSThb
MPOU3BOAHYIO IIPH PELICHUHN 3a7a4 Ha ABIDKCHUE, PeIIaTh NPAaKTUKO-OpUEHTHUPOBAHHBIE 3a1a4U
Ha HauOOoJbIIME U HAUMEHbILNE 3HAUYCHMsI, HA HaX0XJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

- yYMeThb ONEpUpPOBATh TOHATHSAMU: palUoOHAIbHAS (QYHKIMS, TOKa3aTenbHas (QYHKIUS,
cTeneHHas (yHKUMs, jJorapupmudeckas (QyHKIUSA, TPUTOHOMETpUYeCKue (PyHKIUU, 0OpaTHbIE
(GyHKIMU; YMEHHE CTPOUTh TpadUKd HM3YYEHHBIX (DYHKIUHA, HCIOIB30BaTh TpaduKu Tpu
U3Yy4EHHH IPOLECCOB M 3aBUCUMOCTEH, P PEIICHUM 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON KU3HH; BBIpAXaTh (JOPMYJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMU;

- YMETb pelaTh TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIU U YaCTH, Ha
IBIDKCHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIIYr, HAJIOTH, 3a7aydl U3 OO0JIACTU YIPaBJICHHS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBl 110 YCIOBUIO 3aJaud, MCCIEJOBATh IIOJYYEHHOE pEIIEHUE M  OLCHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

- YMETb ONepUpOBaTh IOHATHAMHU: CpeaHee apu(MeTHdYecKoe, MeauaHa, HauOoibllee U
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE 4YMCIOBOro Halopa;
YMETh W3BJIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIMIO, NPEACTABICHHYIO B Tabnumax, Ha
auarpamMmax, rpaukax, OTpaXKarollyl0 CBOWCTBA pEalbHbIX IPOLECCOB U  SBICHMIA;
MMpeaACTaBIATH I/IH(l)OpMaIII/IIO C IIOMOIIBIO Ta6J'II/IH U ayarpamm; HCCICI0BATH CTATUCTUYCCKHC
JTaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEJ/ICTB;

- YMETb OIEpPUpPOBaTh MOHATHUSAMHU: CIy4YallHBIA OMNBIT W ciIy4yailHO€ COOBITHE, BEPOSITHOCTD
CJlyyalfHOro COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTh C MCIOJIB30BAaHMEM TpadUyecKux
METO/IOB; TPUMEHATH (OPMYJIbI CIOXKEHUS M YMHOXKEHHS BEpPOSTHOCTEH, KOMOWHATOPHBIC
dakTel ¥ (opMyNIBl TpPU pEIHIEHUH 3a/a4; OLIEHUBATh BEPOSTHOCTH pPEANbHBIX COOBITHI;
3HAaKOMCTBO CO CJ'Iy‘IElﬁHI:IMH BCIIMYMHAMU, YMCHHUC IPHUBOJUTHL NMPUMEPHI MPOABICHHUA 3daKOHA
OOJIBIINX YKCe B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMCTb OICPUPOBATH MOHATUAMMU: TOYKA, IpsAMasa, IJIOCKOCTb, IMPOCTPAHCTBO, I[ByrpaHHI)II\/'I
yroJl, CKpPELIUBAIOLIUECS MpsMbIEC, MAPALIEIBHOCTh U INEPHEHAMKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM, yroJl MEXIy NpPSIMBIMHM, YTrOJd MEXKIy HIPSMOM M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU /10 IUIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH, PACCTOSTHUE
MCKAY MIIOCKOCTAMU, YMCHHUEC HUCIIOJIL30BATh IMPU PCHICHUHN 3ada4 U3YYCHHBIC q)aKTBI " TCOPEMbI
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPa;

- YMETH ONCpHUpoOBaTh IMOHATHUAMU: MHOTI'OI'paHHUK, CE€UYCHUEC MHOI'OIrpaHHHKa, Ky6,
napauenenunes, npu3smMa, nupamuaa, Gurypa 1 moBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
chepa, cedeHHs (UIYpbl BpaIlIEHUs, IUIOCKOCTb, Kacaromasacs cdepbl, LWIMHApPA, KOHYcCa,
IUIOINAAb TOBEPXHOCTH MUPAMUJIbI, TPU3MBI, KOHYCA, IMINHAPA, IUIOMAaAb cepsl, 00beM Kyoa,
MMPAMOYTOJIBHOI'O IMapauICICIuICaa, TupaMuabl, MPU3MbI, MUJIWHApPA, KOHYCa, HIiapa; YMCHUEC
n300pakaTh MHOTOTPAaHHUKH U IOBEPXHOCTH BpAIICHUS, UX CEUEHHS] OT PYKH, C HOMOIIBIO
YCPTCIKHBIX HHCTPYMCHTOB M OJJICKTPOHHBIX CPCACTB;, YMCHHE paCro3HaBaTb CHMMCETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [TPaBUIJIBHBIE MHOTOIPaHHUKY;

- yYMeThb ONEepUpOBaTh MOHATUSAMHU: JBUKEHHE B NPOCTPAHCTBE, IMOA0OHBIE (UTYpPHl B
IPOCTPAHCTBE; MCIIOJB30BaTh OTHOLICHHME IUIONIA/IeH MOBEPXHOCTEH M O0BEMOB IOJA00HBIX
buryp npu penieHnu 3aaad;
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- YMETb BBIUUCIIATH I'€OMETPUYECKHE BEJIMYMHBI (UIMHA, YroJl, IUIOIAaAb, 0OBEM, ILIOIIA]b
MOBEPXHOCTH ), UCTIONB3Ys U3y4SHHbIE (DOPMYITBI U METO/IBI,

- YMETb ONEPHPOBATH MOHATUSAMU: MPSAMOYTOJbHAsl CUCTEMAa KOOPAMHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOpPJMHATHl BEKTOpA, CKAJIIPHOE IPOU3BEIEHHUE, YTOJI MEXAYy BEKTOpaMH, CymMMma
BEKTOPOB, IIPOM3BEICHUE BEKTOpa HA YUCIIO; HAXOIUTh C IOMOILBIO H3YyYEHHBIX (hopMys
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- yMeTb BbIOMpATh MOIXOIAIIMI HM3Y4EHHBIM METOJ [Js PpeIIeHUs 3a7ayd, paclo3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE MPUBOJUTH IPUMEPBl MATEMATUUYECKUX OTKPBITUI pPOCCUICKON U MUPOBOH
MaTeMaTUYECKON HAYKH.

- YyMETb ONEpUpPOBaTh IMOHATUSAMHU: OIpEJesIeHHe, aKCUOMa, TeopeMa, CIEICTBUE, CBOICTBO,
NPU3HAK, JOKA3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYIIMPOBKH; YMEHUE (OPMYIHPOBATH 00pAaTHOE U
IPOTHBOIOJIOXKHOE YTBEP)KACHUE, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BaTh METO]
MaTeMaTUYeCKON WMHIYKLUU; MPOBOJIUTH JIOKA3aTElIbHBIE PACCYXKIACHMs NPU pElIeHUU 3ajad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIIBHOCTD PACCyKICHUMN;

- YMETh ONEPUPOBATh MOHATUSMU: MHOXKECTBO, [TOJIMHOXKECTBO, OIEpaAlMi HaJ MHOXECTBaMH;
YMEHHUE HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Julsl ONMCAHHUS  pealibHbIX
IIPOLIECCOB U SIBJIEHUI MPU PELICHUH 3a/1a4, B TOM YUCJIE U3 IPYTUX y4YEOHBIX MPEAMETOB;

- YMETh ONEpPUPOBATH MOHATHAMM: Ipad, CBSI3HBINA rpad, AepeBo, LMK, Tpad Ha IUIOCKOCTH;
yYMEHHUE 3a/laBaTh W OIUCHIBATh I'padbl Pa3IUYHBIMH CIIOCOOAMM; HCIONB30BaTh rpadbl mpu
pELIeHUH 3aJa4;

- yMeTb CBOOOJHO ONEpUPOBATh MOHSATHSIMHU: COYETAHUE, MEPECTAaHOBKA, YHCIO COYETAHUH,
YUCIO IEepecTaHOBOK; OMHOM HpIOTOHA; yMmMeHHME MpPUMEHATh KOMOMHATOpHBIE (AaKThl U
paccyxaeHus JUIsl pelIeHUs 3a/1ay;

-yMETh OIIEPUPOBATh MOHATHSAMM: HATYpaJbHOE YHUCIIO, LIEJIO€ YUCIIO, OCTaTOK IO MOZYIIO,
pallMOHATILHOE  4YMCIIO, HUpPpAlMOHAJIbHOE YHCIO, MHOXECTBAa HATypalbHBIX, LEJbIX,
palOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh INPU3HAKK JAEIUMOCTH,
HAauMEHBIIUKA OOIMH JenuTenb M HauMeHblllee oOliee KpaTHoe, anroput™ EBkinuaa npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

- yMeTb CBOOOJHO OINEpPUPOBAaTh TMOHATUSMHU: CTENEHb C IEeJIbIM I[I0Ka3aTejaeM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C PAallMOHAJIBHBIM I10KA3aTENIEM, CTENEHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) TOKa3aTesIeM, JIOTapupM uucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJBHOTO
qHCIIa;

- YMETh ONEpUPOBATH MOHATHSAMH: TOXIECTBO, TOXKIAECTBEHHOE IPeoOpa3oBaHuE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHHWI M HEPAaBEHCTB, PABHOCWJIBHOCTb YpaBHEHWI, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, HMpPpalMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyecKue,
TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMbl; yYMEHHE pEIlaTh YpPaBHEHUS,
HEPABEHCTBA U CHCTEMBI C MOMOILBIO PA3IMYHBIX PUEMOB; peIlaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C MAapaMEeTpOM; INPUMEHATh YPAaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Il PELICHMS
MaTeMaTUYeCKUX 3a7ad U 3a7a4 U3 Pa3InyHbIX 00JIacTell HAyKU U peabHOU KU3HU;

-yMeTb CBOOOJIHO OTEPHPOBATH MOHATUAMHU: Ipaduk GYHKIMU, 0OOpaTHast QYHKIHS, KOMITO3UIUS
byHKIMH, nuHeWHas QYHKOMS, KBaJapaTuyHas (YHKLIMS, CTENEHHas QYHKIHUS C LEJIbIM
nokaszarejeM, TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETpUYECKue (YHKIHUH,
nokasaresbHas 1 Jorapupmudeckas GQyHKIUN; YMEHHE CTPOUTDH rpa@uku GyHKUIUHN, BBITOIHATD
npeoOpa3oBaHus rpaGuKoB HyHKIMIA;

- YMETh HUCIOJIb30BaTh rpaduku (yHKIUN A1 W3y4eHHs] MPOIECCOB U 3aBUCUMOCTEH IpH
pELIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCHUMOCTH MEXIY BEIMUYUHAMU;

8
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yMeHHe CBOOOTHO ONEpHUPOBATh MOHATUSAMH: YETHOCTh (YHKIMH, NMEPUOJUYHOCTD (QYHKIIHH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIHH, 3KCTpeMyM (GYHKIHMH, HauOoJbliee U
HavMEHbIIIee 3HaUCHNS PYHKIIMY HAa IPOMEXKYTKE; YMEHHE POBOIUTD MCCIIEI0BAaHUE (QYHKIHHN;
YMEHHUE HCIIONB30BaTh CBOMCTBA M rpaduku (YyHKIMN AJIS pelieHUs] YpaBHEHUH, HEPABEHCTB H
3a7a4 ¢ TapaMeTpaMy; H300pakaThb HA KOOPAWHATHOW IUIOCKOCTH MHOXECTBA pPELICHUH
yYpaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeThb CBOOOJHO ONEPHPOBATH TOHATUSMH: IIOCIEJOBATEIBHOCTh, apU(MeTHYecKas
nporpeccusi, TE€OMETpPHYEcKass IMporpeccus, OCCKOHEYHO YyOBIBalomiasi TreoMeTpUYecKas
Hporpeccus; yMEHHE 33/1aBaTh IMOCIE0BATEIbHOCTH, B TOM YHCIIE C IMOMOIIBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPHPOBATh MOHSATHSAMH: HETPEPHIBHOCTH (YHKIMH, aCUMIITOTHI rpaduka (yHKIUH,
nepBasi ¥ BTOpast MPOM3BOAHAS (DYHKIIMH, TEOMETPHUSCKUI M (PH3HUUECKUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpPEAeNCHHbI MHTETPpal; YMEHHE HAaXOJUTh aCUMITOTHI Tpaduka QyHKIHH;
YMEHHUE BBIYUCIIATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (DYHKITHIA,
HaXOJUTh YpaBHEHUE KacaTeJIbHOH K rpaduky QyHKIMY;

YMEHHE UCMOJb30BATh MPOU3BOAHYIO IS HWCCIEAOBAaHUS (GYHKIMH, U1 HAXOXKICHHS
HAWJIY4lIEro PEeLICHUs B MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-IYKOHOMUYECKUX U (PH3HMYECKUX
3aadax, Ui ONPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMATN M 00BeMBI GUTYp C
NOMOIIBIO MHTETpaja; MPHUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJICIHPOBAHUS C MOMOIIBIO
muddepeHIMATBLHBIX YPaBHEHHUI,

- YMETh ONEPHPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCJIO, CONPSDKCHHbIE KOMIUIEKCHBIC YHCTIA,
MOIyJdb W apryMEHT KOMIUIEKCHOTO 4YHuclia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCEN
(reomerpuyeckasi, TPUTOHOMETpHYECKas W  airedpandeckas); yMeTb  IPOU3BOJAUTH
apuMeTHIECKHe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH;, TIPUBOJUTH MPUMEPHI UCTIOIB30BaHUS
KOMILJIEKCHBIX YHCET,;

- YMeTh CBOOOJIHO OTIEPUPOBAThH MOHATUSAMU: CpeaHee apuPMeTHIecKoe, MeInaHa, HanOobIIee
U HauMeHbIlee 3HAYeHMs, pa3Max, IUCIEpCUs, CTAaHAApTHOE OTKJIOHEHHE JMJIs OIUCAHUA
YHCIIOBBIX JAHHBIX; YMEHHE WCCIeNOBaTh CTAaTHCTHYECKHWE JaHHBIE, B TOM 4HCJIE C
OpUMEHEHHEM TIpaUUecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadUyecKd HCCIIE0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO THAarpaMM PACCEHMBAHUS U JIMHEHHOM perpeccum;

- YMeTb HaxOJIUTh BEPOSTHOCTU COOBITUH C HCHOJB30BAHUEM TIpapHUUECKUX METOJIOB;
NPUMEHSTH Ul PeHIeHus 3a1a4 (OPMYJIbl CIIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (POpPMYITy
IIOJTHOM BepOsITHOCTH, (hopmyiny bepHymnu, komOuMHaTOpHBIE (DaKThl U (HOPMYIIBI; OLIEHUBAThH
BEPOSITHOCTH pEAbHBIX COOBITHIA; YMEHHE OIEPHPOBATH MOHATHUSAMH: CIyJaiiHasi BEIWYHHA,
pacripesielieHie BEpOSATHOCTEH, MaTeMaTHYecKoe OXKHJaHUe, AMUCIEepCUuss M CTaHJapTHOE
OTKJIOHEHUE CIy4aifHOW BENUYMHBL, (YHKIIMH PACIpeesieHUs] M TUIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOr0 ¥ HOPMAIBbHOTO paclpeAeseHuid; YMEHHEe UCIOIb30BaTh CBOWCTBA M3yYEHHBIX
pacripesielleHuil sl pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBIINX YUCEI, METOIBI
BBIOOPOYHBIX UCCIIE0BAHUM; YMEHHUE IPUBOAUTE MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B TIPUPOHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- yMeThb CBOOOJHO ONEpPHUPOBATh MOHATHAMM: TOYKA, HpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMM YroJ, ABYTPAaHHBIM yroJ, TPEXTPAaHHBIM YroJ, IMEepeceKaroIuecs,
napajieNibHble U CKpPEIIMBAIOLINECs MPsIMbIE, MapauIeIbHOCTh U NEPIEHINKYISAPHOCTD MPSMBIX
U TUIOCKOCTEH, Yrojl MEXIy MPSIMBIMH, YTOJI MEXKIY TNPSMOW W IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMH; YMEHHE MCIIONb30BaTh NpPU PpEIICHUH 3a]ad H3ydeHHble (aKThl M TEOPEMbI
IUTAHUMETPUH;, YMEHHE OILEHUBATh pa3Mepbl OOBEKTOB B OKpPYKAIOUIEeM MHpPE; YMEHHE
ONEepUpOBaTh  MOHATHSAMU:  MHOTOIPAHHHMK, CEUYEHHE  MHOTOTPAaHHUKA,  MPaBUJIbHBINA
MHOTOTPaHHHK, MTPU3Ma, THpaMuaa, GUrypa U MOBEPXHOCTh BpAIeHHS, IIIIMHIP, KOHYC, IIap,
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cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, NapaulelbHble OCH WU
OCHOBaHMIO, CEUYEHHUE IIapa, IUIOCKOCThb, Kacaromasics cdepbl, IIINHIPA, KOHYCa; yMEHHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHMKA, HM300pa)kaTb MHOTOTPAHHUKHU, (QUIYpbl M IOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSIThH
CBOWCTBA Ir€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBATh ONPEACICHUS U3Y4aeMbIX
¢duryp, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX T€OMETPUUYECKUX (PUTYP, OOOCHOBHIBATH
WIN ONPOBEPrarh MX; yMEHHE NMPOBOAMUTH KJACCHU(PUKALNIO (GUIYp MO pa3IMUHBIM IPU3HAKAM,
BBITOJIHATH HEOOXOMMBbIE JOTIOTHUTEIbHBIC TOCTPOCHHUS,;

- yMeTb CBOOOJHO OINEpHUPOBaTh MOHATUAMM: IUIOIAAb (GUIYpbl, 00beM (UTrYypbl, BeIUYMHA
yria, pacCTOSIHME OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, IUIOINAAb c¢epbl, IUIOMAAb HOBEPXHOCTH MHUPaMM[bI, IPHU3MBI, KOHYCa,
HWIMHJpa, 00beM KyOa, IpsIMOYTOJIBHOTO MapajlieNenurena, NupaMuibl, TpU3Mbl, HUWIMHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJO0HBIX (QUTYp;

- YMeTh CBOOOJIHO OINEPUPOBATH MOHITUSAMHU: IBIKEHHUE, TapaJUIeIbHBIA MEPEHOC, CUMMETPHS
Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHHUE MOA00Ms, NOJOOHBIE (GUTYpBHI;
YMEHHE paCIO3HaBaTh paBHBIC M IMOJ00HBIE (UTYpHI, B TOM YHCIE€ B MIPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIo1Ia/lb, 00bEM) MpHU PELIEHUH 3aad U3 IPYruX y4eOHBIX IPEIMETOB
Y U3 PEATbHON KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATHh MOHATHAMHU: HPSIMOYTOJIbHAs CHUCTEMa KOOPIWHAT, BEKTOP,
KOOpJMHAThl TOYKH, KOOPJUHATBI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA Ha YHUCIIO,
pa3noKeHue BeKTopa Mo 0a3ucy, CKaIspHOE MPOU3BEIEHHE, BEKTOPHOE IPOU3BEIEHUE, YIOJl
MEXJy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOX JJIs PELICHMS
FEOMETPUUECKHUX 3aJad M 3aJad JAPYTuX Y4eOHBbIX MPEIMETOB; OINEPUPOBATH MOHATUSIMHU:
MaTpuna 2x2 1 3x3, onpeaeNuTeab MaTpULbl, TEOMETPUYECKUI CMBICI OIIPEAEITUTENS;

- YMETb MOJEJIMPOBATh pEAJbHbIE CUTyallMd Ha SI3bIKE MAaT€MAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/ladyd, HCCIEN0BaTh IOCTPOCHHBIE
MOJIEJIM C HCIOJIb30BaHUEM armmnapaTa anreOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3ynbTaT;
CTPOUTh MaTEMaTHUECKHE MOJAEIN C MOMOIIBI0 T€OMETPUYECKUX MOHATUI M BEIMYMH, PEIATh
CBA3aHHbIE C HUMH [PAKTUYECKHE 3a/ladM; COCTaBIATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIyYEHHBIM pE3yJabTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPEACTBaMH
MaTeMaTHYeCKOro aHajiu3a, B TOM 4YHCJIE COLUAIBHO-DKOHOMHUYECKOTO M (PU3HUYECKOIrO
XapakTepa;

- yMeHue BbIOMpaTh MNOAXOASAIIMNA METOJA JUIsl pelleHMsl 3aJaud; MOHMMAaHHME 3HAUYUMOCTH
MaTeMaTHUKHd B M3yYEeHUM NPUPOAHBIX M OOILECTBEHHBIX IPOLECCOB M SBIECHUH; yMEHUe
pacrno3HaBaTh IPOSIBICHHE 3aKOHOB MaTEeMaTUKU B MCKYCCTBE, YMEHHE NPUBOIUTH HPUMEpPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH

- yMeThb ONepUpOBaTh NOHATUSAMU: palMOHANbHAsS (YHKIMSA, TMOKa3aTeabHas (QYHKIMS,
cTeneHHas (QyHKUMA, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUYecKue (PyHKIIUU, 0OpaTHbIE
GyHKIIMM; yYMEHHE CTpPOUTh TpaduKU HU3YYEHHBIX (YHKLUUN, HCMONb30BaTh IpaduKu IMpU
U3Yy4EHHH TPOLIECCOB M 3aBHCUMOCTEH, MPH PEeIICHUH 3ajad U3 APYrHX y4eOHBIX NMPEIMETOB U
3a]1a4 U3 pealbHOM JKHU3HM; BbIpakaTh GOpMyJiaMy 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

- YMeTb ONEepUpPOBaTh MOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE NpeoOpazoBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEpaBEHCTB, PaBHOCWIBHOCTh YpPaBHEHMH, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIE, MUPPALMOHATBHBIE, IOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUs, HEpPaBEHCTBA M CHCTEMbI; yMEThb pellaTh YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IIMYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U
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CUCTEMBbl C MapaMeTpoM; MPUMEHSATh YpPaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JI PEHICHUS
MaTeMaTHUYECKUX 3a]a4 M 3a/1a4 U3 PA3IMYHbIX 00JacTel HAYKU U peaibHON JKU3HU;

- yMeTh CBOOOJHO ONEPUPOBATHh MOHITUSIMH: IBM)KCHUE, MMAPAIICIbHBIN MEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOA00Ms, MOJ0O0HBIE (GUTYpHI;
YMETh pAaclo3HaBaTh pPaBHbIE U MOJOOHBIE (UTYpBI, B TOM 4YHCIE B MPHUPOJAE, HCKYCCTBE,
aApXUTEKType; YMETh HCIIOJIB30BaTh I'€OMETPHUECKHE OTHOLICHHS, HAXOAUTh T€OMETPUYECKUE
BEJIMUMHBI (JJIMHA, YTOJl, IUI0Ia/lb, 00BEM) NP PELIeHUH 3aa4d U3 APYruX y4eOHBIX MPEIMETOB
Y U3 PEAIbHOMN KU3HU

- yMeTb OIEpPUPOBaTh MOHATUSMU: paAlMOHAIBHBIC, HppAlMOHAIbHBIE, [OKa3aTelIbHbIE,
CTETIeHHbIE, Torapu(pMUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATH MOHITHUSIMH: MPSIMOYrOJbHAs CUCTEMa KOOPJIWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE IMPOU3BEACHHE, Yrojd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOW3BEICHHWE BEKTOpPa HA YHUCJIO; HAXOAWTh C IMOMOIIBI0 H3YYEHHBIX (QOpMYI
KOOPJAMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKITY IBYMs TOUKaMHU

- yMeThb CBOOOJHO OINEpPUPOBaTh NOHATUAMU: Trpaduk GyHKIMM, oOpaTHas QYyHKIHS,
KOMITO3UIUS (QyHKIWH, JUHEHHAs (QYHKIUS, KBaapaTHyHas (YHKIUS, CTETIEHHAs (QYHKIUSI C
[EeNbIM TIOKa3aTeleM, TpUroHoMeTpuueckue (QyHKUMU, oOpaTHbIE TPUTOHOMETPUUYECKUE
¢GyHKIMHU, MOKa3aTenbHas W JiorapudmMudeckas (QyHKIHUU; YMETh CTPOUTHh I'paduku (yHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

- YMEThb HCHOJB30BaTh rpaduku (YHKIHMNA Ui U3y4EHHs TPOIIECCOB M 3aBHCHMOCTEH NpH
pellIeHnu 3a7a4 U3 JIPYruxX y4yeOHbIX MPEeIMETOB U U3 peajbHOU KU3HU; BBIPAXKaTh GopMylaMu
3aBHCUMOCTH MEX/y BETUYNHAMH;

- CBOOOJHO OMNEPUPOBATH TMOHATHSAMH: YETHOCTh (DYHKUMHU, NEPUOAUYHOCTh (YHKIUH,
OTPaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTb (PYHKIIUH, 3KCTpeMyM (QYHKIUH, HauOoiblliee U
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEXKYTKE; yMETh IPOBOAUTH HcCCiel0BaHNEe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpadukn GYHKIWH sl pelIeHUs] YpaBHEHH, HEPABEHCTB U
3aJa4 C MapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pEIleHUM
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeThb HCHOJb30BaTh IMpPH PEIIEHUM 3a/1ad HM3ydyeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAFOIIETO MHpa

- yMeTb ONEpUpOBaTh IMOHATUAMHU: JABMKEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHl B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHWE TUIOMIA/IEH IMOBEPXHOCTEH M OOBEMOB IOJTOOHBIX
buryp npu pemeHuu 3aay;

- YMETb BBIUMCIATH T€OMETPHUYECKHE BEIWYHMHBI (UIMHA, YTOJI, IUIOIMAab, OOBEM, ILIOMIATh
MOBEPXHOCTH), UCTIOIb3Ysl U3yUYEHHbIE (DOPMYIIBI U METO/BI.
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PTYTVIC

Aucm 12

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIIUILIAHBI

2.1. O0beM JUCHUIIMHBI U BH/bI Y4e0HOH padoThI

Buj yueOHoit padoThl

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 219
B T.Y.

OcHoBHOe coJep:kaHue 155
TEOPETHUUECKOE 00yUueHue 113
MIPAKTUYECKHUE 3aHATHS 42
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE 36
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

NPaKTUYECKUE 3aHATHS 36
Koncyabranumn 4
IMpomeskyTouHnasi arrecTamus (3k3ameH) — 1, 2 cemecTp 24
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2.2. TemaTnyecKMii IJIAH U COJAEP:KaHMe JUCHMIUIMHBI «MaTeMaTHKa»

HaumenoBanue paznesoB | Coaepixxanue yueGHOro marepuasia (0CHoBHOe M pogeccHOHATbHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
H TeM J1a00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHUYHMH) 4acoB KOMIIeTeHIIMH
1 2 3 4
OcHognoe codepacanue
Pa3nea 1. [loBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 17
Tema 1.1 Copepkanue ydeOHOro Marepuana
ens u 3anaun MatemaTuku | Lens u 3a1a4n MaTeMaTUKU [IPH OCBOSHHUH CIIELIUATBHOCTH.
pu OCBOCHMH | bazoBble 3HaHHWS W yMEHHUS IO MaTeMaTWKe B MPOPECCHOHATBPHOW M B IOBCETHEBHOMN
crienuanbHOCTU. Yucna U | aesSTeabHOCTH.
BBIYUCIICHUS JleiicTBUSL HaJ TOJNOXHUTENBHBIMH M OTPULATEIBHBIMH YHCIAMH, C OOBIKHOBEHHBIMH U
JNECATHYHBIMH TPOOSMHU.
JleiicTBus co creneHs My, (OPMYITBI COKPAIIEHHOTO YMHOKCHHS
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 1.2 Copepkanne y4eOHOro Matepuana OK-01
IIponientHeie BbIYMCIEHUs. | [IpocThie MPOLEHTHI, pa3HbIE CIIOCOOBI MX BBIYMCICHMS. JIMHElHbIE, KBaJIpaTHbIE, JPOOHO-
VYpaBHeHMs M HEPABEHCTBA | IMHEWHbIC ypaBHEHHS U HEPABEHCTBA
Komb6uHnpoBaHHOE 3aHATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepicanue NPUKIAOH020 MOOYs)
IIponienTHble Beuucienus B | [IpocTeie U caoxHBIE MPOIEHTHI. [IporieHTHRIC BEIYUCIEHHS B TPO(GECCHOHATBHBIX 3a/1auax
npo¢ecCHOHATBHBIX [TpakTHdeckoe 3aHsATHE 6
3a/1a4ax
Tema 1.4 ConeprkaHue yueOHOro MaTepuaia
Pemenne 3amau. Bxonnon | Beramcnenus u npeoOpazoBaHusi. Y paBHEHHs M HepaBeHCTBA. [ eOMETpHs Ha TUIOCKOCTH
KOHTPOJTb KomOuHMpoBaHHOE 3aHATHE 2
KourposnbHnas pabora 1
Paznen 2 IlpsiMble U JIOCKOCTH B npocTpaHcTBe. KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE 28
Tema  2.1. OcHoBuble | ConeprkaHue yueOHOro MaTepuaa OK-01
TTOHSTHS crepeomerpui. | [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOYKA, MpsMasi, TIOCKOCTh, MPOCTPAHCTBO).

Pacnonoxenune mnpsaMbIX H
IJIOCKOCTEN

OcHoBHBIE aKCHOMBI cTepeoMmeTpuu. Ilepecekaromuecs, mapauieibHbIE U CKPELIMBAIOLINECS
npsiMble. YTOJI MEXKIy NpsIMBIMU B IpocTpaHcTBe. IlepnenaukynsapHocts npsiMbix. OCHOBHbBIE
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IPOCTPAHCTBEHHBIE (PUTYPBI

KomOunupoBanHoe 3anstue

Tema 2.2. IlapamienbHOCTb
MIPSIMBIX, pSIMO "
IIOCKOCTH, TNIOCKOCTEH

Conepkanue yaeOHOro MaTeprasia

[TapannensHbie psiMast ¥ I0ckocTh. Onpeaenenue. [pusnak. CoiicTBa.

[Tapannensubie miockoctu. Onpenenenune. [Ipusnak. CpoiicTa.

Tetpasap u ero snementsl. [lapannenenunen u ero snemenTsl. CBOMCTBA IPOTUBOMOIOKHBIX
rpaHeil U nuaroHasnei napayvienenunena. IloctpoeHrne 0CHOBHBIX c€UeHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.3.
[lepnieH IUKYISIPHOCTD
NPSAMBIX, IPSIMOM U

IIJIOCKOCTH, IIOCKOCTEH

Copepxkanue ydeOHOro Marepuana

Ilepnenpukynapuele npsmble. [lapamiensHsle NpsMble, NEPHEHAUKYISPHBIE K IUIOCKOCTH.
[Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU M INIOCKOCTH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.4. Ilepnenauxymusip
u HakioHHas. Teopema o
TpeX MepHeHIuKyIsIpax

Copeprkanue y4eOHOro Marepuana

[Iepnienaukynsap U HakiIOHHasA. Teopema O Tpex MEPIEHAMKYJApax. YIod MEXAy NpsAMOU U
IIJIOCKOCTBIO.

VYros Mexay NI0CKOCTAMU. [lepnenauKysipHbIe IIIOCKOCTH.

PaccTosiHus B IPOCTPAHCTBE

KomOunnpoBanHoe 3aHsTre

Tema 2.5. KoopauHatel u
BEKTOPBI B IPOCTPAHCTBE

CopepxaHue yaeOHOTo MaTepuana

JlexapToBBI KOOpAMHATHI B TpOCTpaHCTBE. BekTophl B npocTtpancTBe. ClI0OKEHUE U BHIYUTAHUE
BEKTOpPOB. YMHOXEHHE BEKTOpa Ha uncio. CkalsgpHoe npousBereHue BeKTopoB. IIpocreiinme
3a7ja4M B KOOpJMHATaX

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.6. Ilpsamble u
IJIOCKOCTH B MPAKTUYECKUX
3ajauax

Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20 MOOYIs)

B3aumHoe pacnonoxeHue NpsMbIX B IpocTpaHcTBe. llapamienbHOCT NMPSIMON M IIOCKOCTH,
NapajuIeIbHOCTh IUIOCKOCTEH, MEepHeHAMKYISIPHOCTh IIockocTed. Pacronoxkenue mpsaMbIx U
IUIOCKOCTEN B OKpPY)KAIOIIEM MHpe (NPUPOE, apXUTEKType, TEXHHKE). PelieHne mpakTuko-
OpPUEHTUPOBAHHBIX 3a7a4

IIpakTHueckoe 3aHsTHE

14
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Tema 2.7 Pemenue 3amau.
IIpsMblE ¥ IIJIOCKOCTH,
KOOpPJMHATHI U BEKTOPHI B
MIPOCTPAHCTBE

Copepxanue yueOHOro Marepuaa

PacnonokeHne mpsMBIX M IUIOCKOCTEM B  INpOCTpaHCTBe. IlepneHauKyImspHOCTE U
[IapaJUIEJIbHOCTD NMPSAMBIX U INIOCKOCTEH. J[eKapTOBBI KOOPAMHATHI B IIPOCTPAaHCTBE. BEKTOpHI B
npoctpaHcTBe. Cllo)K€HHME U BBIUMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHCIO.
Koopaunats! BeKTOpa

KomOuHMpoBaHHOE 3aHATHE 2

KonTponpsHas padora 2
Pa3nen 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue QyHKIuU 26
Tema 3.1 Copeprxkanue ydeOHOro Marepuana
Tpuronomerpuyeckue Pannannas mepa yria. [ToBopoT Touku BOKpYr Hauana koopauHat. OmpeseneHue CUHYcCA,
(GYHKLUM  IIPOM3BOJIBHOTO | KOCHHYCA, TAHTE€HCA M KOTAHTeHCA. 3HAKM CHHYCA, KOCHHYCa, TAHTCHCA W KOTAHTEHCA I10
yria, 9yucia YeTBEpPTAM. 3aBUCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO U

TOT0 K€ yria

KoMOnHMpOBaHHOE 3aHSTHE 6
Tema 3.2 Ocnoguble | Coneprkanue y4eOHOro MaTepuana
TPUTOHOMETPHYECKHE Tpuronomerpuueckue TOXAecTBa. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUUECKHX
TOKIECTBA BhIpakeHi. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YTJIOB 0L U - O

KomOuHMpoBaHHOE 3aHATHE 2 OK-01
Tema 3.3 Copepkanne ydeOHOro Matepuana
Tpuronomerpudeckue Ob6nacTte ompenenaeHuss 1 MHOXECTBO 3HAYCHHH TpUTrOHOMEeTpuueckux (yHkuuid. YETHOCTS,
(GyHKIMU, HMX CBOMCTBA M | HEYETHOCTH, MEPHOAMYHOCTh TPUTOHOMETpHUeCKuX (yHKimit. CBoiicTBa M rpaduku (yHKIIHHA
rpaduxu y =Co0s X, y =sin X, y = tg X, y = ctg x. Cxatue u pactsbkeHre rpadukoB TPUTOHOMETPHUYECKHUX

GyHKIHIA.

[IpeoOpaszoBanue rpadKOB TPUTOHOMETPHUECKUX (PYHKIIHIA

KoMOunmpoBanHoe 3aHstue 6
Tema 3.4 Oo6parssie | Comepxanue yueOHOTO MaTepHaia
TPUTOHOMETPUIECKHE OO6patHbie TpuroHoMerpuueckue GyHkimu. VMx cBoiictBa u rpadukH.
byHKIMHA Komb6unnpoBanHoe 3aHsaTHE 2
Tema 3.5 CopepxaHue yaeOHOTro MaTepuana

15
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Tpuronomerpuueckue VYpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue

YPaBHEHUs U HEPABEHCTBA

TPUTOHOMETPUYECKUX YPABHEHHM OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE
YPaBHEHHUs, CBOJAINMECS K KBAaAPATHBIM., pEIIAEMbIE PA3JIOKECHUEM Ha MHOMKUTEIH,
OJTHOPOJIHBIE.

[TpocTeimme TPUroHOMETPUYECKAE HEPABEHCTBA

KomOununpoBanHoe 3anstue 6
Tema 3.6 Pemenue 3amau. | ConepxaHue yueOHOro Marepuasa
OcHoBpl  TpUroHomerpui. | [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHX  BBIPQKCHHH. PellieHHe  TPUTOHOMETPHYECKUX
Tpuronomerpuyeckue YPaBHEHHUH U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DyHKIIUI
byHKINN KoMOnHMpOBaHHOE 3aHATHE. 2

KourposnsHas pabora 2
Pa3nea 4. IlpousBognas u nepsoodpa3Hasi pyHKuuu 38
Tema 4.1 [Tonsarue | Coxeprkanue yueOHOro Marepuaia
npousBoaHol. @opmyinel u | [Ipupamenue aprymenrta. [lpupamenue ¢yHkumu. 3amadu, NOpUBOAAIIME K IIOHITHIO
IpaBuiIa npou3BogHON. OmnpeneneHne MPOU3BOJHOW. ANTOPUTM OTBICKaHHUS MPOU3BOIHONW. DopmyIibl
muddepeHIpoBaHUSL muddepentmposanus. [Ipasuna nuddepeHpoBanus

KomOuHMpoBaHHOE 3aHATHE 4
Tema 4.2 Tlonstue o | Comepxkanue yueOHOTO MaTepuasia
HenpepelBHOCTH  QyHKIMU. | [Tonstie HenpepsiBHOH ¢yHKkimu. CBoiicTBa HenpepbiBHOW (yHKIUH. CBSI3b  MEXIY
Meron nHTEpBAIOB HENPEpPBIBHOCTRI0O U U depeHIMpyeMOCTbI0 (QYHKIMU B TOYKE. AJTOPUTM pELICHUS OK-01

HEPABEHCTB METOJIOM MHTEPBAJIOB

KomOuHMpoBaHHOE 3aHATHE 4
Tema 4.3 Coneprkanne ydeOHOro MaTepraa
I'eomerpuueckuii u | ['eoMeTpudeckuil CMBICI MPOU3BOAHOW (DYHKIMH — YTI0BOH KO3((UIMEHT KacaTelbHOH K
buznueckuit cMbICH | TpaduKy (QyHKIMM B TOYKe. YpaBHEHHE KacaTelbHOW K rpapuky (QyHKUUU. AJITOPUTM
IIPOU3BOTHOM COCTaBJICHUS YpaBHEHUs KacaTesbHOM K rpaduky GyHkimu y=f(x)

KomMmOuHMpoBaHHOE 3aHsTHE 2

Tema 4.4 MOHOTOHHOCTH

CopepxaHre yaeOHOro MaTepuana
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(bYHKI_II/II/I. Touku BOSpaCTaHI/Ie u y6BIBaHI/Ie (bYHKI_[I/II/I, COOTBETCTBHC BO3pacCTaHUA U y6I>IBaHI/I$I (byHKI_II/II/I 3HaKy
9KCTpEMyMa NPOM3BOMHON. 3a7a4yl HA MaKCUMyM ¥ MHHHUMYM. AJTOPUTM HCCIE€IOBAaHUS (YHKUUU H

MOCTPOEHHUS ee TpaduKa ¢ TOMOIIBIO MPOU3BOAHOMN

KomOununpoBanHoe 3anstue

Tema 4.5 HWcciaenoBanue
GYHKIMH ¥ [OCTPOCHUE
rpadgukoB

Conepixanue yyeOHOro MaTepHaia

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUEC Fpa(i)I/IKOB

KomOununpoBanHoe 3anstue

Tema 4.6 HauOombliee wu
HauMEHbIIIEES 3HAYCHUS

byHKIIUN

CopepxaHue yaeOHOro Marepuana

Haxoxaenne HanOOJBIIEr0O W HAMMEHBIIECTO 3HAYCHHWH (PYHKIMA, MOCTpOeHUE TPaduKOB C
MCII0JIb30BAHMEM alllapaTa MaTEMAaTUYECKOIO aHaJIu3a

KomOunmnpoBanHoe 3anstue

Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO pe3yJbTara
C IIOMOILBIO TPOU3BOJHON B
MPAKTUYECKUX 3a/1auax

Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOH020 MOOYs)

Haumensliee 1 HanOoIbIIee 3HAYEHUE (1)YHKI_[I/II/I

[IpakTnueckoe 3aHsaTHE

Tema 4.8 IlepBooOpa3Has
GbyHKIIH. [TpaBuna
HaXO0XKJICHHS
NepBOOOPA3HBIX

Copepkanne ydeOHOro Matepuana

O3HakoMJIEHHE ¢ IOHATHEM MHTErpaja v nepBooOpasHoit ans pyHkuuu y=f(x). Pemenue 3anau
Ha CBA3b IEPBOOOpPA3HON U €€ MPOU3BOJHOM, BBIYMCIEHHWE MEPBOOOpPa3HON [UIsl JAAHHOM
¢ynkuuu. Tabmuma ¢dopmya uis  HaXOXISHHS NepBOOOpasHbIX. M3ydeHue mnpaBuia
BBIYHCIICHUSI TIEPBOOOPA3HOM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.9 [Tnomans
KPHUBOJIMHEWHON Tparenuu.
Q®opmyna  HerooToHa — —
JleiiOHuna

Copepxkanue y4eOHOro MaTepuana

3amauy, OPUBOJALIME K IOHATHIO ONPEIEICHHOTO MHTErpaja — O BBIUYMCICHMM IUIOLIAaN
KpUBOJMHENHON Tpanenuu. [lonstne omnpenenéHHoro wuHTerpaiza.  ['eomerpuyeckuii u
dusnueckuit cMbIch onpeaeneHHoro narerpana. ®opmysna Hetorona — JleitGnuma.

Pemenne 3amauy Ha NpUMEHEHHE WHTErpajga Ais BbIYUCICHHUS (U3MYECKUX BEIMYUMH U
IJI0LIA e

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 4.10 Pemenue 3amau.
[IpousBogHas u
nepBooOpa3Hasi GyHKITUH.

Copepxanue yueOHOro Marepuaa

@opmynel  u  npaBwia guddepennupoBanus. MccnenoBanne (QyHKIME ¢ TOMOIIBIO
npousBoaHON. Hanbomnbiiee n HauMeHbIee 3HaYeHUS (QyHKIIUH.
Brruncnenue nepooOpaszHoii. [Ipumenenne nepBooOpa3Hoii

KomOunupoBanHoe 3anstue 2
KoHnTtposbHas pabota 2
Pa3nes 5. MHOrorpaHHHMKH U TeJla BpalleHus 22
Tema 5.1 [Tpusma, | Copepxanne yueOHOr0 MaTepuana
HapajuieIenuIe, KyO, | [Ipu3ma (HakiOHHas, TpsiMas, NpaBwibHas) u e€ 3eMeHThl. [lapamnenenumnen. CpoiicTBa
MUpaMHJIa U UX CEUCHUs npsiMoyrosibHoro napasuienenunena. Kyo6. [lupamuna u e€ snemenTtsl. [lpaBunbHas nupamuaa
KomOununpoBanHoe 3anstue 4
Tema 5.2 IlpaBunbsble | Cogepxanue yueOHOro MaTepuana
MHOTOTPAaHHUKH B )KU3HU [Inomane MTOBEPXHOCTH MHOTOrpaHHUKOB. Ilpocteiimne KOMOMHAIIMM MHOTOTPAaHHUKOB.
Brrancrienue 3reMeHTOB MPOCTPaHCTBEHHBIX (uryp (pé€bpa, amaroHanu, yrisl). [IpaBuiibHbIe
MHOTOTPAHHUKHU
KombOunnpoBanHoe 3aHsTie 4
Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepryicanue NPUKIAOH020 MOOYs) OK-01
[Munmunap, konyc, map ¥ ux | Humuanp, konye, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOTO HMJIMHAPA, TIPSIMOTO
CeueHus KpPYroBoro konyca. Mzo0paxenue Ten BpauieHus Ha miiockocTH. [Ipencrainenue o0 yceu€éHHOM
koHyce. CeueHus KoHyca (mapaaieIbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY), CEUCHHUS
MWIMHIpa (TapaielbHO W MEPIeHIUKYIIPHO OCH), CeYeHHsX Imapa. Pa3BépTka IMUIMHIpA U
KOHyca
IIpakTHueckoe 3aHsTHE 4
Tema 5.4 Oo60vemsr u | Comepkanue yaeOHOTO MaTepuaia
mwiomaay  nosepxHocre | O0beM MpsMOyrojbHOro mnapamienenunena. O6bem KyOa. OObeMbl NpsAMONW HPU3MBI U
Teln muMHIpa. O6beMbl nupaMuabl U KoHyca. O0beM mapa
KomMOunmpoBanHoe 3aHstue 2
Tema 5.5 [Ipumeps! | Ilpogheccuonanvho-opuenmuposantoe cooepiricanue (cooeprcanue NPUKIAOHO20 MOOYIs)
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CUMMeTpuil B ipodeccuu

[ToHsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaIbHAsL, OCEBas, 3epKajbHas).

OO6o0muieHne MPeACTaBICHUN O TPaBWIBHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTasap,
JOJEKadIp, UKOCAP).

[Tpumeps! cummeTpuii B mpodeccun

IIpakTHueckoe 3aHsTHE 4
Tema 5.6 Pemenue 3amau. | Comepxanue yueOHOro MaTepuana
MHoOrorpaHHuku Uu  Tena
BPATIICHHA OO0beMbl U IO MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
KomOunnpoBanHoe 3anstue 2
KoHnTtposbHas pabota 2
Pa3nes 6. Crenenn u kopuu. CreneHHas, nokazareJbHas U jorapupmuyeckass GyHKuuu 38
Tema 6.1 Crenennas | CogepxaHue yaueOHOro MaTrepuana
(Qynkuus, ee  CBOWCTBA. | [JomsThe KOpHS N-OW CTENEHU U3 ACUCTBUTENBHOrO uncia. OyHKIUU y = VX wux cBoOiicTBa U
IIpeobpasosanue rpaduxu. CBoiicTBa KOpHs n-oii creneHu. [IpeoOpa3oBaHne npparmOHaIbHBIX BBIPAKEHUN
BEIP?DKGHHﬁ C KOpHAMH N~ | KoMOMHHPOBAHHOE 3aHSATHE 6
Ol cTeneHu
Tema 6.2 CgoiictBa | ComeprkaHue yueOHOro Marepuana
CTENEHH C PallMOHANBHEIM U | [ToHsITHE CTemeHM C paloHalIbHBIM TMoOKa3aTeneM. CTeneHHble (QYHKUMH, MX CBOWCTBA M
JEMCTBUTEIBHBIM rpaduxu
MIOKa3aTEeNIAMH KomOnHMpOBaHHOE 3aHsTHE 4 OK-01
Tema 6.3 Pemenne | Coneprkanue yueOHOro MaTepuaa
HMppalMOHAIIBHBIX PaBHOCWIBHOCTD HpPALIMOHAJIBHBIX YpaBHEHUN. METOIbI MX pelIeHNs
ypaBHEHUH KomOuHMpoBaHHOE 3aHATHE 4
Tema 6.4 IlokazatenbHast | ConepkaHue y4eOHOIO MaTeprasa
Gynkuus, ee  cBoiicTBa. | CTemeHb C TPOU3BOJBHBIM JICHCTBUTEIbHBIM MMOKa3areneM. OImpeencHne MOoKa3aTeabHOM
ITokasarenpHble ypaBHEHMS | QYHKIMU M €€ CBOWCTBA. 3HAKOMCTBO C NMPHUMEHEHHEM IOKa3aTeNbHON (QyHKIMH. Pemenne
U HEPABEHCTBA MOKA3aTeNIbHBIX YPAaBHEHUU METOJOM YpaBHHUBAHUS IOKAa3aTesiei, METOJOM BBEIEHUS HOBOU
epeMEeHHO, (PYHKIIMOHAIbHO-TpauUeCKUM MeToIoM. Perienne nmoka3aTeabHbIX HEPABEHCTB
KomMmOuHMpoBaHHOE 3aHsTHE 6

Tema 6.5 Jlorapudm yncna.

CopepxaHre yaeOHOro MaTepuana
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CgoiictBa JiorapudgmoB

Jlorapudm uncna. Corictsa jorapudmoB. Oneparys JorapuGMUPOBAHUS

KomOunupoBanHoe 3anstue 2
Tema 6.6 | Comeprkanue yueOHOTO MaTepuaia
Jlorapudmuueckas Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. [lonsTHe nOrapupmMuUUecKoro ypaBHEHUS.
¢GyHkuus, ee cBoiicTBa. | Omepanusi MOTCHIMPOBAHUs. TP OCHOBHBIX METO/IA PEUICHHS JIOTApPH()MUUCSCKUX YPABHEHHUIA:
Jlorapudmuueckue byHKIIMOHAIBHO-TpaUUeCKuil, METO/I MOTECHIIMPOBAHUS, METO/] BBEACHHUS HOBOW MEPEMEHHOM.
ypaBHEHUs, HEPABEHCTBA Jlorapudmmuueckue HepaBeHCTBA

KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 6.7 Jlorapudmsl B | Illpogheccuonanvro-opuenmuposannoe cooepicanue (cooepicanue NPUKIAOHO20 MOOY/IA)
MIPUPOJIE U TEXHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupaib B npupoje. Ee maremartnyeckue

CBOMCTBA

[TpakTiueckoe 3aHsaTHe 6
Tema 6.8 Pemenne 3amau. | Comepxanue yueOHOTO MaTepHalia
Crenennas, nokasarenbHas | CTeneHHas, MoKasarelbHas U Jjorapugmudeckas Gpynkuuu. Pemenne ypaBHeHHI
" norapumuyeckas | KoMOMHUPOBAHHOE 3aHSTHE 4
yHkmn KonTponsHas pa6ora 2
Pa3nes 7. DjieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOM CTATHCTHKH 22
Tema 7.1 Co6mwitre, | Cogeprxkanue yaeOHOro Marepuaia
BEPOATHOCTh coOpITHA. | COBMECTHBIC i HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA. Y CIOBHAS
Cnoxxenre M YMHO)KEHHE | BEpPOSITHOCTh. 3aBHCHUMbIC M HE3aBUCHUMBIC COOBITHS. TeopeMbl O BEPOSITHOCTH TPOU3BEACHUSI
BEPOATHOCTEN COOBITHH

KomOuHMpoBaHHOE 3aHATHE 4 OK-01
Tema 7.2 BeposarHocts B | IIpogheccuonanvno-opuenmuposannoe codepircanue (cooepiricanue RPUKIAOH020 MOOYIIA)
npodeCcCHOHATBHBIX OTHOCHUTENBHASA YacTOTa COOBITUS, CBOMCTBO ee ycToiunBocTH. CTaTUCTUYECKOE ONpeeIeHne
3aa4ax BepoATHOCTH. OlleHKa BEPOSITHOCTH COOBITUS

[IpakTnueckoe 3aHsATHE 6
Tema 7.3  Huckpernas | Comeprkanue yaeOHOTO MaTepuaia
CiyJaiiHas BeaU4MHA, | Bunel ciydaiiHbix BenmuuuH. OnpeneneHue IUCKPETHOW CIydallHOW BEJIWYMHBL. 3aKOH

3aKOH €¢ pachpeieeHus

pacrpeeneHusi JUCKPETHOM CIIydyallHOW BEJIMYMHBI. E€ 4nCIIOBbIe XapaKTEePUCTUKHI
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KoMmOuHMpOBaHHOE 3aHSTHE 4
Tema 7.4 3anaun | ComeprkaHue yueOHOT0 MaTepuaia
MaTeMaTH4eCKON [lepBuunast 00paboTKa CTAaTUCTHMYECKMX JaHHBIX. YHUCIIOBBIE XapaKTEPUCTUKH (CpeaHee
CTaTUCTHUKH. apudMeTHUecKoe, MeIHWaHa, pa3Mmax, amcrnepcus). Pabora c¢ Tabmuumamm, Tpadukamu,
JUarpaMmmMamMu
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 7.5 DnemenTsl Teopuu | Buasl coObITHii, BEpoATHOCTh cOObITHI. Cll0)KEHHE U YMHOKEHUE BeposiTHOCTeH. J(uckpeTHas 2
BEPOATHOCTEH U | ciydaiiHas BeITMYMHA, 3aKOH €€ pachpesesieHus. 3a/ladyl MaTeMaTHYeCKONW CTaTUCTUKH.
MaTeMaTHYeCKON KonTponpsHas padora 2
CTaTUCTUKH
Koncyabranumn 4
IIpome:xxyTounasi arrecranus (Jk3amen) — 1, 2 cemectp 24
Bcero: 219
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3.MeToauyeckue yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX

paodot
Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

Hens n 3amaun yaeOHON TUCITUTLTNHBI — TPEOOBAHMS K Pe3yIbTaTaM OCBOCHUS ydeOHOM
JUCLIUIUINHEL:

YuebOnas AUCHUINIMHA OPUCHTUPOBAHA HA CJICAYIOIIHNC 1CJIN:

@dopmupoBaHHE NPEACTABICHUH O MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CpE/ICTBE
MOJEIMPOBAHUS SBICHHUI 1 IPOLIECCOB, 00 MIESX U METOAAaX MaTeMaTHKH;

pPa3BUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMHYECKOI
KyJbTYPBI, KPUTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOAMMOM Ut Oyaymiel npodeccnoHambHON
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

OBJIAACHUEC MAaTEMAaTUYCCKUMU 3HAHUSAMU U YMCHUAMU, HCO6XOI[I/IMLIMI/I B HOBCCILHGBHOﬁ JKH3HHU,
AJid U3YUYCHHA CMCKHBIX €CTCCTBCHHOHAYUYHBIX JUCHHUIUIMH Ha 633OBOM YPOBHEC M OJUCHUILIMH
Mpo(heCCHOHANPHOTO IHKIA, [UIsI TMONydeHHs o0pa3oBaHusl B o00macTax, He TpeOyrommx
yrIyOJICHHOW MaTeMaTHYeCKOH MOTOTOBKY;

BOCIIUTAHUEC CPCACTBAMU MATCMATUKU KYJIbTYPbI JUYHOCTH, IOHUMAaHHUA 3HAYMMOCTHU MATEMAaTUKHU
JUTS. HAYYHO-TEXHHUYECKOTO MPOrpecca, OTHOMICHHUS] K MaTeMaTHKE KaK K 4acTh OOIIeUeIOBeUECKON
KyJbTYypbl 4Yepe3 3HaKOMCTBO C HCTOPHEH pa3sBHTHS MaTEMATHKH, 3BOJIOIHMEH MaTeMaTHYeCKHX
unei.

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

3HaYeHHe MaTeMaTHYeCKOM HayKd Ui pelIeHHs 3a/Jad, BO3HHMKAIOIIUX B TEOPUH M TPAKTHKE;
IIMUPOTY U B TOXKE BPEMsl OIPAaHMYCHHOCTh NPUMEHEHHsS] MAaTEeMaTHUYECKHUX METONOB K aHAIM3Y H
MCCJICIOBAHUIO TIPOLIECCOB U SIBIICHUI B IPUPOAE U 0OIIECTBE;

3HAYCHUE TPAKTUKH U BOMPOCOB, BOZHUKAIOMIMX B CaMOH MaTeMaTHKe ajis (OPMHpPOBaHUS U
pa3BUTHUS MaTEMAaTUYECKOW HAyKW; UCTOPHUIO PA3BUTHUS MOHATHS YUCIIA, CO3JaHUI MaTEMaTHUYECKOTO
aHaJIM3a, BOZHUKHOBEHUS U Pa3BUTHS T€OMETPHUH;

YHHUBEPCAIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKUX PacCyKICHUH, UX NPUMEHUMOCTb BO
BCEX O0JIACTSIX YEJIOBEUECKOH NesITEIbHOCTH;

BEPOSITHOCTHBIN XapaKTep pa3IMyHbIX POIIECCOB OKPYKAIOLIETO MUPA,;

BKIIQJl POCCHUICKHX W 3apyOeKHBIX YYCHBIX, OKa3aBIIUX HauWOOJbIlIee BIUSIHUE Ha pa3BUTHE
MaTeMAaTHKH.

Buabl npakTUYeCKUX 3aHATHI

[IpakTrueckass paboTa BBHITIONHIETCS CTYACHTAMH, 0] PYKOBOACTBOM IIPENOAaBaTEeNs, KOMILIEKCA
y49eOHBIX 3a/laHuil HaIpPaBICHHBIX HA YCBOCHHE HAYYHO-TEOPETUYECKHMX OCHOB Y4€OHOW JHUCIUIUIMHEI,
MPUOOPETEHHE MPAKTHUYCCKUX HABBIKOB OBJIAJICHUS METOJAMM IPAKTHUECKON pabOThl C MPUMEHEHHUEM
COBPEMEHHBIX HMH()OPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH. BBIMONHEHUS NpPaKTUYSCKON
paboTHI CTYACHTHI IPOU3BOSAT B TUCHMEHHOM BHJIE.

CTyneHT OoJDKeH:

3HATH/IIOHUMATh:

3HAUEHUE MaTeMaTH4eCKOH HayKH JUIsl PELIeHHs 3ajad, BO3HUKAIOUIMX B TEOPUU U IPAKTHKE,;
IIMPOTY U B TO K€ BPEMs OTPAaHUYEHHOCTHh NMPUMEHEHHUS MaTeMaTHYECKUX METOJOB K aHAIN3Y H
MCCIIEIOBAaHUIO TIPOLIECCOB U SIBIICHUI B IPUPO/IE U OOIIECTBE;

3HaYCHUE TNPAKTUKA W BOIPOCOB, BO3HUKAIONIMX B CaMOW MaTeMaTHKe s (OpMUPOBAHUS H
pa3BUTHUS MAaTEMATHYECKOW HAYKW; HCTOPUIO PA3BUTHUS MOHATHS YUCIIA, CO3TAHUS MaTEMaTHIECKOTO
aHaJIN3a, BOSHUKHOBEHHS U Pa3BUTUS T€OMETPUH;

YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JOTMKH MaTEMAaTHYECKHX PacCyXJIEHHUM, UX IPUMEHUMOCTb BO
BCEX O0JIACTSIX YEIIOBEYECKOH NesTEIbHOCTH;

BEPOATHOCTHBIM XapaKTep Pa3IMIHBIX MPOILIECCOB OKPYIKAIOIIET0 MUPA.

[IpakTHueckne 3aHATHS CIIOCOOCTBYIOT OoJiee TTyOOKOMY MOHHMAaHHUIO TEOPETHYECKOTO MaTepuaia
yu4eOHOro Kypca, a TakkKe pa3BUTHIO, (OPMUPOBAHWIO U CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH
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COCTaBJIAIOIINX HpO(beCCI/IOHaIII)HOI‘/'I KOMIICTCHTHOCTH CTYACHTOB. OcHoBoH IMMPpAaKTUKyMa
BBICTYIIAIOT TUITIOBBIC 3a/1avu.

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

Tema 1.1: HGJIB H 3aJa49d MaTCMAaTHKHU IIPHU OCBOCHHWH CIICHHUAJIbHOCTH. Ywucna ¥ BEIYUCICHUS.
Co;[epxcaHHe: HCJIB " 3aJa491 MAaTCMAaTHKHU IIPH OCBOCHHH CIICHHMAJIbHOCTH. baz3oBeie 3HAHUI U

YMCHHA 110 MAaTEMAaTUKEC B HDOd)eCCI/IOHaJIBHOﬁ M B IOBCSJIHEBHOM JEATECIHLHOCTH. JIeHCTBHS HaJ
HOJIOKHUTECJIBHBIMHU W OTPUIIATCIBHBIMHU YU CJIAMHU, C OOBLIKHOBEHHBIMH U ACCATHYHBIMHA I[DO65[MI/I.
JIeHCTBHA CO CTEICHSIMH, d)ODMVJ'IBI COKPAI€HHOI'O YMHOKCHU .

Tewma 1.2: IIponieHTHBIE BRIYMCICHNS. Y paBHCHUS M HEPABESHCTBA.

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

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

Tema 1.3: [IporteHTHBIE BEIYUCIECHUS B ITPO(PECCHOHAIBHBIX 3a1a4ax.

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

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

IIJIOCKOCTH.
Tema 2.1: OCHOBHBIE IIOHATHS CTepeoMeTprH. PaciioioxkeHue nNpsiMbIX U INIOCKOCTEH

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

npocTpancTBo). OCHOBHEIE aKCUOMBI _cTepeoMeTpuH. llepecekarommecs, napauieibHBIE H

CKPCIIMBAONINECA MPAMBIC. Yron MCXAY NPAMBIMHU B TIPOCTPAHCTBCE. HCDHGHI[I/IKVHSIDHOCTI)

apsaMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE DUTYPHI.

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

Conepxxanne: [lapamnenbHble mnpsMas W IIIOCKOCTh. Ompenenenue. [lpusznak. CBOMCTBa.
[MapamnensHple MmIockocTH. Onpenencuue. Ilpm3nak. CBolicTBa. TeTpasjp M €ro 3JIEMEHTHIL
[Mapammenenunen M ero djgeMeHTHL. CBOWCTBA NIPOTHMBONONOKHBIX TpaHEHd M JHaroHancu

napanaenenunena. IlocTpoeHne OCHOBHBIX CCUCHUM.

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

COHGp)K&HH@I HGDHGH}II/IKVHSIDHI)IG IPpAMBIC. HaDaJ'IJ'IeJ'IBHBIG IpAMBIC, TICPICHAUKVYIIAPHBIC K

INJIOCKOCTH. HDI/I3HaK OEPICHANKYIAPHOCTH HDSIMOI\/'I " IMJIOCKOCTH.

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

CO,Z[Cp)KaHI/ICZ IlepneHauKyIsp U HakJIOHHAsA. TeopeMa 0 TpeX HNepIeHAMKYIIpax. YTolI MEeXAy
OpsMON M IJIOCKOCTBIO.  YTOJI MEXAY IJIOCKOCTAMHU. I[lepHeHAuKYISpHBIE ILIOCKOCTH.
PaccTosiHus B IpOCTpaHCTRE.

Tema 2.5: KoopanHaThl 1 BEKTOPLI B IPOCTPAHCTBE.

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

BBIYMTAHHUC BCKTOPOB. VYMHOXKEHIE BCKTOpa Ha 4YMCJO. CK&J’IHDHOG OPOU3BEACHUEC BEKTOPOB.

[Ipocreiiinue 3a1a4M B KOOPAWHATAX.

Tema 2.6: IIpssMBIE U INIOCKOCTH B IIPAKTUYECKUX 3aJadax

CO,Z[Cp)KaHI/ICZ BzanMHOE pacmojioKeHHe OPsSMBIX B OpocTpaHcTBe. IlapalielbHOCTh MpsSMON B
IUIOCKOCTH, TIapaiedbHOCTh INUIOCKOCTEH, MEPHeHAUKYIIPHOCTh IIOCKOCTel. PacmonokeHue
23




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

OpAMBIX H ILIOCKOCTEl B OKpVYXKaromeM MHPC (HDI/IDOILC, APXHUTCKTYPEC, TCXHI/IKG). Pemienue

OPAKTUKO-OPHUCHTUPOBAHHBIX 3aa4.

Tema 2.7: Pemenne 3amau. [IpsgMble M INIOCKOCTH, KOOPAMHATEI M BEKTOPEI B IIPOCTPAHCTBE.

Coneprkanue: PacnosioxkeHue IpsiIMbIX U IIOCKOCTEH B mpocTpaHcTBe. [lepneHuKynsipHOCTb U

IapaJUIENILHOCTh IPSAMBIX M IJIOCKOCTEN. JIeKapTOBEI KOOPAMHATEI B IpOoCcTpaHCcTBE. BEKTOPEI B
npoctpadcTBe.  CloKEHHE W BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa HA  YHCIIO.
KoopauHaTel BEKTOPA.

Tema 3.1: TpuronoMeTpudeckre GYHKIHMH IPOU3BOJBHOIO YIia, YUCIA.

Co;[epn(aHHe: Paguannas mepa yriaa. IToBopoT TOYkH BOKPYT Hayajia KoopamHat. OnpencncHue
CHHYyCa, KOCUHYCA, TAHI'€HCA M KOTaHIeHCca. 3HAKM CHMHYCA, KOCUHYCA, TAHI€HCA M KOTAHT'€HCA 10

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

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

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

YETHOCTh, HEUETHOCTh, IEPUOANYHOCTh TpUroHOMeTprueckuX (yHkimii. CBoiicTBa ¥ rpaduKu

GVHKIIMA Vv = c0s X, V = sin X, Vv = tg X, v = ctg x. Cxarve u pacTsmkeHue rpadukoB

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

Tema 3.4: OOpaTHBIE TPUTOHOMETPUYECKHE (DVHKIINH.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5 Tpuronomerpuyeckre ypaBHeHHs U HEPABEHCTBA.

Copnepxanue: YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHUe tg X = a, ctg X = a.
Penenue TPUTOHOMETPUYECKHX YpaBHEHUN OCHOBHBIX TUIIOB: npocrennme

TPUTOHOMCTPHUYCCKHUEC YPABHCHUS, CBOAAIMMECA K KBaJAPATHBIM., PCIIACMBIC Pa3JIOKCHHCM Ha

MHOXUTENN, oqHopoaHbIe. [TpocTeiinine TPUrOHOMETPUUECKNE HEPABEHCTBA.

Tema 3.6: Pemenne 3amau. OCHOBBI TPDUTOHOMETPUH. TpUTOHOMETPpHUUYECKHE (DVHKIINH.

Coneprxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. Pemenue

TPUTOHOMETPUYCSCKMX YPABHEHHMN M HEPABEHCTB B TOM YHCJIE C MCHOJIbL30BAHMEM CBOMCTB
byHKIIHH.

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

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

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynel muddepennmposanns. [Ipasuna nuddepeHIMpoBanus.

Tema 4.2: [ToHATHE 0 HEOPEPBIBHOCTH GYHKIIMH. 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: ['eoMmeTpryeckuii U HU3UYESCKUN CMBICI IPOU3BOIHOM.
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Conepxanne: ['eoMeTpHYeCKUl CMBICT MPOU3BOMHOW (YHKIMKU — YriaoBod kodddumment

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

AJITOPUTM COCTaBJICHUS YPABHEHHUS KacaTelbHOM K rpaduky dyHKImMH v=1{(x).

Tema 4.4: MoHOTOHHOCTh PYHKIIMU. TOYKH 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: Uccnenosanue GYHKIMN U IOCTPOEHNE IPa@UKOB.

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

Conepxanne: HaxoxaeHne HauOOJIbIIET0 W HAWMEHBIIETO0 3HAYCHUM (DYHKIIMM, MOCTPOEHHUE

FDad)I/IKOB C UCIIOJIB30BAHUECM allriapara MaTCMaTH4CCKOro aHajin3a.

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

Conepxanue: HanMeHbliiee 1 HanOoJbliee 3HaYeHUE QYHKIIMH.

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

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

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

nanHor dyakumu. Tabnuna dopMmyia JUis HAXO0XKIEHUs IepBooOpasHbiXx. M3ydyeHue npasuiia

BBIUKCIIEHNS IEPBOOOPA3ZHOM.

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

Copaepxxanue: 3ajlauyd, OPUBOJASIINE K NOHATUIO OOPEIECIEHHOTO MHTErpajla — O BBIYMCICHUU
IIOIIAAW KPUBOJIMHENMHON Tpanenuu. IToHsaTre onpeaenéHHoro uaterpana. ['eoMeTpuyeckuii u
(hU3MYECKUI CMBICT opeaesieHHoro uurerpaia. Popmyna Herorona — JleiOHuIa.

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

Tema 4.10: Pemenne 3amau. [IpousBomHasa v mepooOpasHas G VHKIINH.

Conepxkanne: Dopmynbl  u mpaBuna auddepeHimpoanus. MccnenoBanue GyHKIUNA ¢

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

nepBooOpas3Hoi. [IpuMmeHeHne mepBooOPa3HOI.

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

nupamuaa
Tema 5.2: [IpaBuiibHBIE MHOTOTDAHHUKH B KU3HU.

Conepxkanme: [lmomans  MOBEPXHOCTH  MHOTOTPaHHHMKOB.  [Ipocteifmme KOMOWHAIUU

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

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

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

CO,Z[Cp)KaHI/ICZ Ilunuuap, KOHYC, cd)epa u_1map. OCHOBHBIE CBOKMCTBA IPSMOTO KpPYTOBOTO
OUJIMHAPA, MOpAMOI'0 KpPYIroBOT'O KOHYCA. I/I306DaH(CHI/IC TCHI Bpalll€CHUA Ha IIJIOCKOCTH.
[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 NuiInHapa ¥ KOHYcCa.

Tema 5.4: O0bEMBI Y IUIOLIAJIN [IOBEPXHOCTEN TEIL.

Copnepxanne: OO0beM OPSIMOYTOJBHOTO mapauienenunena. Oobem kyba. OObeMbl mpsMoi

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

Tema 5.5: [IpuMepbl CHMMETPHI B IPO(ECCHH.

Coneprkanue: [loHITHE O CHMMETPUH B MPOCTPAHCTBE (IIEHTpaIbHAas, OCeBas, 3epKaJIbHAs).
O06001IeHe TPEACTABACHUNA O NIpaBWILHBIX MHOIOTDAHHHKAX (TeTpasap, KyO, OKTasiap,

noaeKasap, ukocadap). [lpumepsl cuMMmeTpuii B mpodeccuiu.

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

Conepxkanne: O0beMbl U IIIOMIATN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUSI.

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

CTCIICHH.

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

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

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

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

CBOMCTBA U rpaduKu.

Tema 6.3: Permenne nppantmOHAIBLHBIX VPDABHEHHUH .

Coneprkanrie: PaBHOCHIBHOCTh HPPAIIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHHUS.

Tema 6.4: IlokazarenpHas GVHKIMA, €€ cBolicTBa. [loka3arenbpHbIE YPABHEHU M HEPABEHCTBA.

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOM3BOJLHBIM _JICHCTBUTENLHBIM _MoKa3ateneM. OmnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I W _ec CBOWMCTBA. 3HAKOMCTBO C IPHMEHEHHEM II0Ka3aTeIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCJIbHBIX HCPABCHCTB.

Tema 6.5: Jlorapudm guciaa. CBoiicTBa Jorapudmos.

Conepsxanne: Jlorapudwm uncna. CpoiictBa jJorapudmon. Onepaius jorapudMupoBanHus.

Tema 6.6: Jlorapudmuueckass GyHKIHSA, €€ cBoiictBa. JlorapudMuueckue ypaBHEHMS,
HEPABEHCTBA.

Copnepxanne: Jlorapubmudeckas ¢GyHKIMS W ee cBoicTBa. [loHATHe JorapudmMuyueckoro
ypaBHeHHd. Onepanus MOTEHIUPOBaHKUS. TpH OCHOBHBIX METOJA PEUICHHUS JOrapu(PMUUECKUX
ypaBHEHHUH: (QYHKIIHOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHUs, METO] BBEIECHHS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7: JlorapudMbl B IPUPOJIE U TEXHUKE.

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

MaTeMaTHYECKHE CBOMCTBA.

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

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

COOBITHH.
Tema 7.2: BeposaTHOCTB B IIpodeCcCUOHAIBHBIX 3a1a4aX.

OTHOCHUTENbHAs 4YacTOTA COOBITHS, CBOMCTBO €€ yCTOMYMBOCTH. CTAaTUCTHUECKOE OUpENeIcHNE
BeposiTHOCTH. OI1leHKa BEPOITHOCTH COOBITHSL.
Tema 7.3: IuckpeTHas caydaHas BEINYNHA, 3aKOH €€ pacIpeieICHUsI.

Bunel  civyadgeix  BenmuuHd. OmnpeneneHue  OUCKPETHOW  CIVYAMHOM BEJIMYUHBL.  3aKOH

pacupeleseHus JUCKPETHON Cay4arHON BeINYMHLL. Ee UnCI0BLIE XapaKTEPUCTUKH.

Tema 7.4: 3agaun MaTeMaTHYECKON CTATHCTUKH.

[lepBuuHasg o00pabOTKA CTATUCTUYECKUX JAHHBIX. YMCIOBBIE XapaKTEpUCTUKH (cpenHee

apudMeTHUeCcKoe, MeauaHa, pasmax, auciepcus). PaGora ¢ Tabaunamu, rpadukamu,

ArarpaMmMamMu.
Tema 7.5: D1eMEHTEI TCOPUU BEPOSITHOCTEH M MAaTEMAaTHYECKON CTaTHCTHKM.

Buagsl CO6BITPII>1, BCPOATHOCTD coObITHi.CliOoKEHNE U YMHOKEHHE BeposATHOCTEH.JIMCKpeTHAs

cllydaiiHas BeJIMYMHA, 3aKOH €€ pacHpeielicHH . 3a1aul MaTeMaTHYSCKON CTATHCTHKH.

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpo/IbHAA OlleHKA PE3yJIbTaTOB OCBOCHUS OOIIe00pa30BaTeIbHON TUCIUTLIMHBI
pacKpbIBalOTCA Yepe3 AUCIUILTHHAPHBIE Pe3yabTaThl, HApaBJICHHbIE Ha (OPMUPOBAHHE OOIIMX
KOMIIETEHIIMH M0 pa3/ieiaM U TeMaM COAepKaHUs ya1eOHOro MaTepHaa.

Ko komMnerenuun Pa3nen/Tema THun oeHoYHBIX MEPONIPUATHS

OK-01 Bce paznensr YcTHBIH ompoc

WunuBuyanbHas caMOCTOsITeIbHAs paboTa
KonTponbhas padota

BrimonHeHue sK3aMeHaIMOHHBIX 3aJaHui

4.2. KOHTpPO/IbHO-U3MepUTe/IbHbIE MaTePUAJIbl BKJIKOYAKOT:
4.2.1.D0oH/ OLIEHOYHBIX CPEACTB /JIsl BXOJHOI0 KOHTPOJIS

Bx0JHOI KOHTpOJIb COCTOMT M3 3a/laHuil, B3ATHIX M3 OTKpbIToro O0anka OI'D u BIIP mo
MareMatvke. Ha BhImosHEHUE 3aaHuil BXOJAHOTO KOHTPOJs naercs 1 akamemuueckuit yac (45
MHUHYT).

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

OOs3arenbHas YacTb COJACPKUT 3aJaHUd MHUHUMAIBHOTO O0S3aTEIbHOIO  YPOBHS,
JOTIOTHUTENIbHAS YacTh — O0Jiee CI0KHBIE 3aJaHusl.

[Tpu BBINOIHEHUU 3aJaHUN TpeOyeTCs MPeACTaBUTh X0 PEIICHUs U yKa3aTh NOTYYEeHHBIN
otBeT. [IpaBUIbHO BBIMOJIHEHHOE 33JaHHE U3 00A3aTEeNbHOM YacTH OIlEHMBAeTCs B OJUH Oaii;
NpaBUIbHOE BBINIOJIHEHUE 3a/laHUI JTOTIOJHUTEIBHON YacTH olleHuBaerca 3 Oamutamu win 1-2
OasamMM 3a YaCTHYHOE pelIeHHUE.

baiel, ony4yeHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUs], CYMMUPYHOTCSL.

IlIkana nepesooa 6a1106 6 ommemKku no NAMUOANIbHOU cUCHeEMe
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PrYTUC Aucm 28
Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Ob6pazosamenvhble pe3yivmamol, nooaexcaujue nposepke (I1emennol):
JIP6 1, IPG 5, 1PG 6, /IP6 9, /IP6 12, IPG 14.
OK 01

3adanun 6x00H020 KOHMPONA
Oo0si3aTe/IbHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OmMeem U3 Yemovlpex
npPeoIoNHCeHHbIX:

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 BEIYUCIIAETCS 110 (hopmyie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 9

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKII0YeHO0 MEXy YUCIIaMu 17 4 8

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

1) N 2) | 3)

17) | ol 1 of 1

1 9
:—x—6 =

y 2 y=—--
A 20 L pYy=x —8xtlly, X, T) y=x+5.

Ilpu svinonnenuu 3a0anuii 5-8 3anuuiume x00 peuieHus U NOAY4YEeHHbLI Omeem.

I 11

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

KOpHSI, B OTBET 3alIMIINTE MEHBIIUN U3 KOPHEH.
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7. (2 6amna) [ns pemonTa Tpedyercs 57 pynoHoB 000eB. Kakoe HauMeHbIIee KOJIMIECTBO
nauek OOOMHOTO Kies HYXHO JJIsi TaKOro PEMOHTa, eciod | mauka Kies paccuuTaHa Ha 5
PYJIOHOB?

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

JonoJHuTeIbHAN YACTh

Ilpu eévinonnenuu 3adanusa 9 3anuwiume xo00, 060cHoO6aHUEe peuieHUA U NOJIYYEHHbLI
omeem.

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OPOCHII SKOPbh, 2 Yaca JIOBWI PhIOY M BEPHYJICS 0OpaTHO 4epe3 5 4acoB OT
Hayaja myTemiecTBua. Ha xakoe paccTosHMe OT MPUCTaHU OH OTIUIBLI, €CIIM CKOPOCTh TEUCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKU 6 KM/4?

4.2.2 ®oHJ OLIEHOYHBIX CPEACTB AJIsl TEKYIIero KOHTPOJIs
Texymuii KOHTPOJIb MPOBOMASTCS BO BpEMsl ayIUTOPHBIX 3aHATUNA IO MaTEMaTHUKE B
COOTBETCTBUU C Yy4eOHBIM MIaHoM M pabouelr mporpammbl O]l «MaremaTuka» HO BCEM
pasgenam mporpaMmbl. TeKymIuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oOGyuaroniuecs moay4aroT ABE OTMETKHU.

Teopernueckas 9acTh TPOXOTUT B (hOPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSITUBAIOT
MATh KapTOUEK C BONPOCaMH, JAIOT TOJHBIM OTBET (CO CHHCKOM BOMPOCOB OOYyYaIOIIUECs
3HAKOMSITCS B HayaJle U3y4eHUs pas3zena).

IlIkana nepesooa 6an106 6 ommemkKu no NAMUOANILHOU cUcmeme

Ommemka Konuuecmeo seprvix omeemos na meopemuueckue 60npocl
«3» (y008.) 3

«4» (xopowio) 4

«3» (omauuno) 5

3anaHusl MPaKTUYECKOM YacTh (KOHTPOJbHBIE Pa0OThI) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maremaruke.

Ha BbInoiHeHne KOHTPOIbHON pabOTHI MO MaTeMaTuke jnaercs 1 akagemuueckuil yac (45
MHUHYT).

KonTponbHas pabdoTa cocTout ux 2-X yacteid. B nmepBoii yactu nmpearaercsi BBIMOIHUTD 4
3aJaHusl — BBIOpATh NPABWIBHBIM OTBET W3 4YeThIpeX NpeASIOKEHHbIX. Bo BTOpoil yacTu
npeJiaraeTcs BBIMOJHUTD 6 3a1aHUi — 0(DOPMUTH XOJ] PEIICHUS U 3alncaTh MOJyYeHHBINH OTBET.

3a mpaBWJIBHOE BBIMIOJHEHHE JOOOT0O 3aJaHMs MEepBOM YacTH OOYyYaroIIMMCS MOoJydaer
onuH Oamna. [IpaBuiibHOE BBITTOTHEHHUE 3aJJaHUN BTOPOM YacTH OIleHWBaeTcs 2 OayamMu uiu |
0aJuIOM 3a YaCTUYHOE PEILICHHE.

basibl, monmy4yeHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

Illkana nepesooa 641106 6 OmmemKU N0 NAMUOANIbHOU CUCHEME

Ommemxka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16
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4.2.2.1 Konmponavnasa paooma no meme: «llpamvie u niockocmu, Koopounamasl u 6eKmopul
6 npocmpancmeey

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (rj1emenmo):

JAP6 1, AP6 9, JIP6 11, AP6 12, PG 13, IPG 14.

OK 01

Teopernyeckue BONpPOCHI:

1. Chopmymupyiite Teopemy [lTudaropa.
2. IlepeunciuTe OCHOBHBIEC (PUTYPHI B TPOCTPAHCTBE.
3. Ilepeuncnure cnocoObl 3ajaHKs MIIOCKOCTH.
4. Ilponomxure teopemy: «Ecinum onHa M3 ABYX NapajUIeNbHBIX IMPSAMBIX NEPIEHIUKYIIpHA
IJIOCKOCTH, TO...».
5. Ilponomxkure Teopemy: «Ecnu 1Be napajijiesibHbIe INIOCKOCTH NEPECEKAOTCS TPETHEMH, TO. .. ».
6. ChopmynupyiiTe onpesesneHle JByrpaHHOro yria.
7. PackpoiiTe NOHITHE «YTOJ MEXKIY MPSIMBIMI.
8
9

. Ilepeuncnure B3aMMHOE PACIIONIOKEHUE JIBYX MPSMBIX B IPOCTPAHCTBE

. Kakue npsimble Ha3bIBaIOTCS NMapauleIbHBIMU B IPOCTpaHCTBE?
10. Kakwue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS B TIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBaIOTCS MEPIEHIUKYIIPHBIMUA B IPOCTPaHCTBE?
12. Tlepeuncnure B3aUMHOE PACTIONIOKEHUE MPSIMON U IJIOCKOCTH B IIPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJ MEX]Y MPSIMOI U IIOCKOCTBIO».
14. PackpoiiTe noHATHE «1aPAJUIETBHOCTD MPSMON U TUIOCKOCTH.
15. PackpoiiTe NOHATHE «IEPHEHIUKYIIPHOCTD IPSIMOM U INIOCKOCTH.
16. IlepeunciuTe B3aMMHOE PACIIOJIOKEHUE BYX IIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YTOJ MEX]y IIIOCKOCTAMU.
18. PackpoiiTe MOHATHE «ITAPAIIIETBHOCTH IIIOCKOCTEN .
19. PackpoiiTe NoHATHE «TIEPIEHIUKYIIPHOCTD IIOCKOCTEM.
20. Kak HaiiTk paccTOSIHHE OT TOYKH JI0 IPSIMOi?
21. Kak HaliTH pacCcTOSIHUE MEX1Y NPSMbIMU?
22. Kak HaliTl pacCcTOSIHUE MEX/TY IJIOCKOCTSMU ?
23. Ilponomxkute onpenenenue: «llepneHankymnsp — 37o...».
24. Tlpomomxkute onpenenenne: «HakmoHHAs — 3TO...».
25. TIponomxkute onpenenenue: «IIpoeKkus HAKITOHHON — 3TO...».
26. Tlepeuncnure CBOWCTBA MApaJUIETHLHOTO IIPOCKTUPOBAHMUSL.
27. W3 4ero cocTOUT MPSAMOYTOJIbHAS CUCTEMA KOOPAWHAT B MIPOCTPAHCTBE?
28. Ecnu To4YKa JIGKUT B INTOCKOCTH X, Kakas KOOPAWHATA y Hee HyJIeBas?
29. IlpuBenute mpuMep KOOPAUHAT TOUKU A, KOTOpast JEKUT Ha OCH Z.
30. PackpoiiTe OHSITHE «BEKTOPY.
31. Kaxue BeKTOpbI HAa3bIBAIOTCA KOJJTMHEAPHBIMU?
32. Kakue BeKTOpPHI HAa3bIBAOTCS MEPIICHAUKYISIPHBIME?

KourpoJuanHuasg padora

IlepBas yacThb

Ilpu pewenuu 3ad0anun 1-4 3anumiume npaguIbLHBLIL oOmMeem U3 UYembvlpex
nPeOnNoHCeHHbIX.
1. (1 6ann) Pacmdpyiite kpaTKyto 3anuce: a€ f.
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A) TOouKa a MPUHAIICKHUT TUIOCKOCTH [3; B) Touka a mpuHAUICSKUT mpsmoii [; B) npsimas a
MPUHAJUJISKUT TUIOCKOCTH f3; ') mpsiMas a mepecekaeT IIOCKOCTb 5.

2. (1 6amn) Ipsameie AB u CJ] ckpemuBarotcs. Kakoe pacronoxenue umeroT npsimbie AC
u BJ1?

A) napainensHbie; b) nepniennukynspasie; B) ckpemuBatorces; ') nmepecekarorcs.

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

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

4. (1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoil Kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?

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

Bropast yacthb

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

5. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M npoBeneHbl NapajiiefibHbIE
npsiMbIe, TIEpeceKarole HEKOTOPYIO IIOCKOCTh B Toukax A1, By u M;. Haiinute anmuny otpeska
MM;, ecniu oTpe3ok AB He nepecekaeT mockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l nonapuo nepnenaukynsapusl. Haitnure orpezok C/I,
ecmu AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 6amna) (2 Oamna) Janer Bektoper a(-6,0,8) , B(-3,2,-6). Haiimute ckamspHOe
MIPOM3BE/ICHNE BEKTOPOB.

8. (2 6amna) Haueptuts kyo ABCIA1B1C1/11. [Toctpouts Touky KEAB, Touky MEJI/1;C,
otpe3ok PEEA1B;1C;.

9. (2 6aa) [Ipy KakuX 3HAUYEHUAX 71 BEKTOPBI  a(4,n,2), B(1,2,n) NepleH UK yISPHbI?

10. (2 o6amra) Odopmure mnuct Oymarn A4 BEpTUKAIbHBIMH, TOPU3OHTAJIBHBIMH,
HAKJIOHHBIMH JINHUSIMU, HCIIOJIB3YyS Pa3HbIC IBETOBBIC OTTCHKH.

4.2.2.2 Konmponvnan paboma no meme: OCHOGbl MPU2OHOMEMPU.
Tpuzonomempuueckue pynkyuu

Oopa3zoeamenvhble pe3yibmamot, noOaeEHcAUUe NPoGepKe (I1emMenmol):
J1P6 1, J1P6 3, JIPG 5, Z1P6 14.

OK 01
Teopernyeckne BONPOCHI:

1. Uemy paBeH yroJs B OIMH pajnaH?

2. B kakux 4eTrBepTAX TPUTOHOMETPHUUECKOro Kpyra (yHKIHS y=sinX HpUHUMAET
MIOJIOKHUTEIIbHBIC 3HAYCHUS?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QyHKIHS y= COSX TPHUHUMAET
OTPHIIATEIbHBIC 3HAYCHUS?

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

5. [Tponomxure onpenenenne: «KOCHHYC OCTPOTo yriia — 3T0. .. ».

6. [Tponomxute onpenenenue: «TaHreHe OCTPOTO yria — 3T0...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Yemy paBHO npousBeneHue tgx*ctgx?

9. Yemy pasen Sin(2x)? ChopmyaupyiTe MPpaBUIIO BEIYUCICHUS.
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10.  Yewmy paBen €0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHHS.
11.  Tlepeuncnute TpUrOHOMETpPUYECKHE (DYHKIINU, YKAKUTE UX TTEPHO/IBL.

12.  Yewmy paBen nepuos GpyHKIuu Y=C0S(4X)?
13.  emy paBeH nepuop GpyHKIuHU y=cos(x/4)?

14. Omnpenenure 00s1acTh 3HAYCHHS QYHKIIUU Y=3C0S(5X)?

15.  Ilepeuncnure criocoObl peleHus] TPUTOHOMETPUIECKUX YPAaBHEHHIA.

16.  PackpoiiTe anropuT™ pemeHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpPaBHEHUI
HIEPBOTO MOPS/IKA.

17.  PackpoiiTe anropuT™ pemieHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpaBHEHUI

BTOPOTI'O IMOpsAJIKa.

KontpoabnHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLL OMEEN U3 Yemulpex NPeoi0HCEHHbIX.

1. (1 6amn) B AABC COSCZ%. Kakas u3 ctopon siBnsiercst runoreny3oit AABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6ayn) Yriom kakoil ueTBepTH sABisgercs yroa a=410°?
A) I; B) II; B) I, ) IV.
3. (1 6amn) Kakue u3 GyHKIMN SBISAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Ilepuon pyHkuuu y=sinx?
A)n/2; Bb)2rn; B)4m; ') n
Bropas yacrb

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

6. (2 6amta) Halinure 3HaUeHNE BBIpAKEHUS 4arccosg - 4arcsin(— g)

7. (2 6anna) Halinure 3HaueHNe BbIPAKEHUS Ttg 13°. g 77°.

8. (2 6anna) Pemute ypaBHEHHE COS X :%_ 3anummTe HAMMEHBIITNHN MOJ0KUTETbHBIN
KOpEHb YPaBHEHHUSI.

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

10. IMocTpoiiTe rpaguK TPUTOHOMETPUYIECKOH QyHKIUH Y=2 SINX
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4.2.2.3 Konmpoavnas paooma no meme: «Ilpouseoonas u nepeooopasnas pynxkyuu»
OopaszoeamenvHbie pe3yipbmamal, nooduaexcaujue npoeepke (Inemenmt):
J1P6 1, J1P6 4, IPC 6, J1P6 14.

OK 01
Teopernyeckue BONpPOCHI:

1. [Tponomxkure onpenenenue: «lIpousBoanas — 3to...».

2. Packpolite reoMeTpU4eCcKUi CMBICII IIPOU3BOJHOMN.

3. Packpoiite hu3ndeckuii CMBICI POU3BOTHOM.

4. [Tepeuncnure npaBuiia BEIYUCIECHUS TPOU3BOIHBIX.

5. YemMy paBHa IPOU3BOHAS CTETIEHHON QyHKIMN?

6. Uemy paBHa MPOU3BOIHASL IPOU3BEAECHNUSA?

7. Yemy paBHA IPOU3BOIHAS YACTHOTO?

8. Uemy paBHA MPOU3BOIHAS CIIOKHON (YHKITUH?

9. Cdopmynupyiite npu3Hak Bo3pacTaHus ()yHKIIHH.

10.  Cdopmynupyiite npu3HaK yObIBaHUS (DYHKIIUU.

11.  CdopmynupyiiTe mpu3HAK TOYKH MAaKCUMyMa () yHKIIHH.

12. CdopmynupyiiTe npu3HaK TOYKH MUHUMYMa (yHKITUH.

13. CocraBbTe alNrOpuTM pEIICHUS 33/7ad Ha HAXOXKACHHS HauOONBIIET0 W
HAaUMEHBIIIETO 3HaUeHUs! QYHKIIMHN HA OTpe3Ke?

14. CocraBbTe aNrOPUTM HCCIEIOBAHUA U TOCTpOoeHHUs rpaduka (QYHKIUU C
MOMOIIIBIO TPOU3BOTHOM.

15.  IIpomomxute onpenencuue: «Dynkuus F(X) Ha3biBaercs ...».

16.  Packpoiite reoMeTpruecKuil CMbICT ONPEACICHHOTO HHTETpaa.

17.  Tlponmomxute omnpenenenue: «KpuBoauHeiiHas Tpanemus — 3T0...».

18.  Cdopmynupyiite dopmyny Herotona-JleitOnuma.

19. B uem 3akirouaeTcs OOIIMIA BT BCEX NMEPBOOOPA3HBIX?

20.  IlepeuncnuTe mpaBuia BEIYUCICHUS HHTETPAIIOB.

KonTpoabLHas padora

IlepBast yacTh

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

1. (1 6amr) Yemy paBHa IpoM3BOIHAS PYHKIHH y=2X"?
A)y'=5x;Bb)y=6x; B)y=6;1I y'=6x2.

2. (1 6ann) [1o xakoit U3 GopMyJ BEIUUCISETCS IPOU3BOIHAS YACTHOTO?

A) (utv)’=u’+v’; B) (uv)’=u’v+uv’; B) (%), =

uv-—uv’

——; D(I(g(x)) =" (g(x))*g’ ().

A%

3. (1 6amn) Pemmre ypasrenue f(x)=0, ecin f(x)=3x* — 6x +4. BoibepuTe OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6aymur) O6mHit 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.

Bropas yacth
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Ilpu evinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus U NOJAYUEHHLLIL OMEem.
5. (2 Oamma) MarepuanbHas TOYKAa JIBIKETCS  MPSIMOJIMHEHHO 1O  3aKOHY

x(t) = eiic0
4 (rne X — paccrosiHMe OT TOYKH OTCYeTa B MeTpax,t— Bpems B
CEeKyHJaX, U3MEpPEHHOE C Hauaja JBWXKEHHUsA). B kakoil MOMEHT BpeMeHHM (B CEKyHIax) ee

CKOpOCTh ObLTa paBHA 5 M/C?
6. (2 6amta) Ha pucynke nzobpaxén rpaduk ¢pynkuuu Y =f(X) u xacarenbHas K HeMy B

TouKe ¢ abcuuccoit Xo. Haimure 3Hauenne npousBoaHoi ¢pynkiuu f(X) B Touke Xp.
YA

7. (2 6amna) Pemure HepaBEHCTBO: x?-16 <0

8. (2 Oamma) Ha pucynke uzobpaxen rpadux ¢yukuuun Y=f(X), ompenenénnoii Ha
untepsaiie (—3; 11). Haiinure Hanmensinee 3Hauenue ¢pyuknuu f(X)na orpeske [2;9,5].
s u= flz)
LT AR
Py |=
) LA Au |
AT '\l[

9.(2 6amna) Ha pucynke u300paxén rpauk HEKOTOPOM GpyHKIuu Y — f (x) (nmBa my4a ¢

oOuieil HavanbHOM TOYKOM). [lonb3ysch PHUCYHKOM, BBIUMCIIHUTE F (8) —F (6)1 rae £ (x) —
0JIHa U3 NepPBOOOPA3HBIX (PYHKIIUU f(x).
YA

Lo}
o

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

|

o) 1 78 x

10. (2 OGamrma) dupme «/uzaitH+» BBIETAIOT y4acTOK 3emud Iwiomanasio 100 M

[Ipennararor 4erbipe yyacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactox

34



DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 35

0100puT TUpeKTOp GUpMBI «JU3aliH+»», yIUTHIBas, YTO HEOOXOAMMO OyAET MOCTaBUTH 3a00p
110 IepUMeTpy?

4.2.2.4 Konmponvnaa paboma no meme: «MH0O202paHHUKU U Mea 6PAuieHU)

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
P61, J1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.

OK 01
Teopernyeckue BONpochI:

1. [Tponomxute onpenenenue: «MHOrOIrpaHHUK — 3TO...».

2. [Tponomxute onpenenenue: «lIpuzma —370...».

3. [Tponomxute onpenenenue: «lIpsMoyronbHblii napamienenumnesx — 37o. .. ».

4, [Iponomxkure onpenenenue: «Kyd — 3T10...».

S. [Tponomxute onpenenenue: «Ilupamuna — 370...».

6. CdopmynupyiiTe CBOWCTBO O MPOTUBOJIESKAIINX TPAHAX MTapauIeIeUIIe/a.

7. CdopmynupyiiTe CBOWCTBO O JUArOHAISIX MapauIeIeHIIeAa.

8. Chopmynupyiite CBOHCTBO 0 JUAroHaIM U JIMHEMHBIX pa3Mepax MpsSMOYroJIbHOTO
napajuieJenumnesa.

9. Kakas npusma HazbpIBaeTCs npsiMoii?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIHHOMN?

11.  PackpoiiTe noHATHE «IIpaBUIIbHAS TUPAMHUIA».

12. Yo Takoe amodema MpaBUILHON ITHPAMHIBI?

13. B uem oTriauuue MNOJHONW TOBEPXHOCTH NPU3MBI OT IOJHOW TMOBEPXHOCTH
nUpaMuIbl?

14.  CdopmynupyiiTe TeopeMy O BBIUUCIEHUH OOKOBOH MOBEPXHOCTU MPIMOii
TIPU3MEI.

15.  Cdopmynupyiite TeopeMy O BBIUMCIEHUU OOKOBOI MOBEPXHOCTH HPaBUIILHOM
UPaMUJIBI.

16.  HasoBure mnpeamersl M3 Bamed npodecCHOHANbHOW JesTeIbHOCTH, KOTOpbIE
UMEIOT (POPMBI MHOTOTPaHHHUKOB.

17.  Tlponmomxwure onpenenenue: « L lumuuap —31o...».

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

19.  Ilponmomxwure ornpeesneHue: «Y Ce4eHHbIH KOHYC — 3TO...».

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

21.  Yro sBNsieTCs BBICOTOM YCEUEHHOTO KOHYyca?

22.  UYrto sBIAETCS OCEBBIM CEUCHUEM IIIIMHAPA, KOHYCa, YCEUSHHOTO KOHYca, mapa?

23. [lepeuncanre enMHUIBI ©3MEPEHUS IIJIOMIAIH, 00BEeMa.
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24, UYemy paBHO OTHOIICHHE IUIOMIAJCH IMOBEPXHOCTEH TMOJOOHBIX GUTYp B
IPOCTpaHCcTBE?
25. Yemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYp B MPOCTPAHCTBE?
26.  Haszowute npeaMeTsl U3 Baiiei NpoecCHOHaNbHOMN NeSTETbHOCTH, KOTOPbIE

UMEIOT (OPMBI TeJ BpaleHUSI.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uemvlpex
npeo10IHCeHHbIX.

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

A) B metpax; b) B kyOuueckux merpax; B) B kBaapaTHbIx merpax; ') B IByrpaHHBIX
rpagycax.

2. (1 6amn) [Tno1mans MOTHOM MOBEPXHOCTH MPU3MBI BEIUUCIISETCS 10 (hopmyiie:

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

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

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOeapeHHas Tpaneuus; B) npsmoyronsHuk; I')
NPSMOYTOJIbHAS TPATICIIHS.

4. (1 6amn) Kakas ¢urypa momydaercsi MpH BpAIIEHUH MPSMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.
5. (2 6anna) PeOpo ocHOBaHMS NMpaBUWIIBHOM TPEyroibHOW MUpaMuibl 3 M, arnodema 6Mm.
HatiguTe miomaas 00KOBOW MOBEPXHOCTH MTHPAMHU/IBI.
6. (2 6ayna) JIBe cTOpoHBI MapajuiesiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haitnute GOMBIIYI0 CTOPOHY MapajienorpaMmma.

a4

7. (2 6anna) IIpssMOYTOJIBHUK CO CTOpOHAMU 8 ¢CM U 3 CM BpallaeTcs BOKPYT OOJIbIIEH
cTopoHnbl. Haiimute 00beM, Tuiomaim 60KOBOM U MOJHOM MOBEPXHOCTEH MOIYYEHHOTO Tena.

8. (2 Oamma) Haiimute 00BEM MHOTOrpaHHHKA, H300paXEHHOTO Ha pHUCYHKE (Bce
JIBYT'PaHHbIE YTJIbI IPSIMBIE).
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9. (2 6aura) Knuenty Heo0x01MMO, 4TOOBI B KOMHATE 0053aTEJIbHO MPUCYTCTBOBAIN OObEMHBIC
AJIEMEHTHI JleKopa IumHAprueckoi (opmel. I[loctpouts u3 Oymarum Mojaenb HIMHIPA.
PasMepbl s TOCTpOCHHS BBIOpATh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
paanyca K BBICOTE JTOJIKHO OBITh 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX 0aHOK KPAacKH H%’)KHO KYIUATbH IS
OKpalllMBaHUs WIMHIPUUYECKOT0 cBoja nojsaia. Pacxon kpacku 100 r va 1 m°. Cunrats n=3.

4.2.2.5 Konmponvnan paboma no meme: «Cmenennasn, nokazameapbHasa u 102apumuydeckas

dyukyuuy
Obpa3zoseamenvhvle pe3yivomamaol, nooaexdcaujie npogepke (I1emMeHmbt):
JAPo6 1, IP6 2, JIP6 3, /1P6 4, IPG 6, JIP6 14.
OK 01

Teopernyeckue BONPOCHI:

1. Cdhopmynupyiite onpeneseHne CTeneHHO (yHKIUH.

2. [lepeuncnure cBoiicTBa cTeneHHON pyHKINN

3. Cdhopmynupyiite onpeaeseHue noka3zaTeabHON GyHKIUH.

4. [lepeuncnure CBOWCTBA MOKA3aTENbHON (DYHKIIMA

5. Chopmynupyiite onpenenenue gorapupMuyeckon pyHKINU.

6. [lepeuncnure cBoiicTBa JorapupmMuueckoi GyHKIUY.

7. [Tponomxute onpenenenue: «Jlorapudm — 3t0...».

8. UYemy paBeH jorapudm npousBeacHUs?

9. Yemy paBeH jorapugm yacTHOro?

10.  IlpuBeauTe MpUMEPHI JOTAPHUPMHUECKON CIIMPAIN B IPUPOJIC M B OKPY’KAIOIIIEM MHUDE.
11.  Ha uyto HeoOXoauMO OOpaTUTh BHUMaHME MPH PELICHUU UPPALMOHAIBHOIO YpaBHEHMS
YETHOMU CTeneHn?

12. Yemy paBeH KOpEHb YETHOM CTENEHU U3 oTpulaTeabHoro uyncna? [Ipuseaure npumep.

13. Uemy paBeH KOpeHb HEUETHOW CTENEHU U3 OTpuLarenbHoro yuciaa? Ilpusenure npumep.
14, Ha wyrto crour oOpaTuTh BHUMAHHWE MPHU pEIIEHUH JIOTapU(PMUUYECKUX U
UppaMOHATBHBIX, APOOHO-PAMOHATBHBIX YPABHEHUN 1 HEPABEHCTB?

15. B uem 3akirouaercs rpaduueckuil cocod pereHus: ypaBHEeHU.

KoHnTpoabnLHas padora

IlepBast yacTh

Ilpu pewenuu 3a0anuit 1-4 3anumiume npaguIbHBLIL oOmMeem U3 UYembvlpex
nPeONoHCeHHbIX.

1. (1 6amwt) Mesx1y KakKuMH IBYMs HATYPaTbHBIMHE YHCIAMH HAXOIUTCS YiCio 1/197?

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

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

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amr) Kakas u3 ¢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 6a1a) HaiijuTe 3HaueHue BhIpaKeHUs 47117 447
6. (2 6amra) CKOJIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

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

[ =V2Rh y
, tne R=6400 kM — paamyc 3emmn. C Kakod BBICOTHI TOPHU3OHT BHUAECH Ha
paccTostHuu 48 kusomMeTpoB? OTBET BBIPA3UTE B KUIIOMETPAX.
9. (2 6anna) B xonme pacmaga paJdOaKTHMBHOTO HW30TOMAa €ro0 Macca YMEHBIIAETCS IO

m(t) =my-2717,
3aKOHY r7ie Mo — HavalbHAas Macca M30Tomna, {— Bpems, mpomeaee ot
Ha4YaJlbHOI'O MOMCEHTA, T— nepuoa Imojiypaciajia. B waganpHBIE MOMEHT BpEMCHH Macca
uzorona 184 mr. Ilepuon ero nmomypacnana cocrasnsier 7 MuH. Hailigute, uepes3 CKOJIbKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.

10. (2 6amma)Haiiiute 3HaueHUe BbipaxkeHUs logg 108 + logg 2
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4.2.2.6 Konmponavnasa paooma no meme: «1eMeHmMbl MeopUU 8€poAMHOCHeENl U
MamemamuiecKoil CmamucmuKu)

Ob6paszoeamenvhble pe3yiomamol, nodaexicaujue nposepke (Inemennmol):
JIP6 7, IPG 8, JIPG 14.
OK 01

Teopernyeckue BONPOCHI:
ITponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.
[TpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.
[IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHS.
[Tpomomxute onpenenenue: «BeposSsTHOCT CIYy4aiftHOTO COOBITHS — ITO. ...
ChopmynupyiiTe NpaBUIIO HAXOXKIAECHUS CIOXKEHUS BEPOSTHOCTEH.
ChopmynupyiiTe IpaBuIO YMHOKEHUS BEPOSATHOCTEH.
Kak naiitu cpenHee apuMeTHUECKOE YUCIOBOTO psijia’?
Kak HaliTu Mequany unciaoBoro psjaa?
Kak Beluncisercs pasmax 4uciioBoro psaa?
0.  Jlns yero Hy>kHBI Auarpammsl, rpaduku? Ilepedncnure BUABI Juarpamm.
11.  IlpuBeauTe mpuUMepHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX SIBICHHSIX.
12. IlpuBeaute npumMepsl IPOSIBIECHUS 3aKOHA OOJIBLIMX YUCEI B OOIIECTBEHHBIX SIBICHUSIX.
13.  Yro m3ywaer cratuctuxa?
14.  Ilponomxure onpenenenue: «CoyeTanue — 370...».
15.  Ilponmomxute onpenenenue: «Pazmerienue — 31o...».
16.  Ilponomxure onpenenenue: «IlepecTaHOBKH — 3TO...».

BOoo~NoOhwdE

KonTpoabHas padora

IlepBast yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLIL OmMeem U3 Uemblpex
npPeoodHceHHbIX

1. (1 6amm) Kakux coObITHI HE OBIBaE€T B TEOPUHU BEPOSTHOCTEM?

A) cnyuaiinbie; b) Hecnyuaitabie; B) noctoBepnsie; ') HEeBO3MOXKHBIE.

2. (1 6amn) CoObiTHE, KOTOPOE MPH BBINOJIHEHUH OIPEIEIEHHOW COBOKYITHOCTH YCIIOBHH,
00513aTEIIEHO MTPOU3OMUIET - ITO:

A) cnyuaiinoe; b) nHecnywaitnoe; B) noctoBepHoe; ') HeBo3MOKHOE.

3. (1 Oamr) BeposSTHOCTH CIy4aHOTO COOBITHSI €CTh HEOTPHIATEIbHOE YHUCIIO,
3aKJIFOYEHHOE MEX]Ty YHCIIaMHU:

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

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHuEe €IMHHUIl COBOKYNHOCTH 1O TMpH3HaKy; b) pa3OueHue enuHUI
COBOKYITHOCTH Ha TpYIIIbl M0 MpU3HaKy; B) o0oOmeHne enunnuHbix (akros; I') o0oOmeHne
€IMHUYHBIX TIPU3HAKOB.

Bropas yacrtb

Ilpu évinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewtenus u nOYUEHHbLI ONEEM.
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5. (2 6amma) B oduce TyprCTHYECKOTrO areHTCTBa HAXOIATCSA 8 MOCETUTENEH >KEHCKOTO
nosia 1 2 Myxckoro. OnpeaenuTs BEpOsITHOCTh TOT0, YTO MEPBBIM K KOHCYJIbTAHTY OOpaTUTCS
MY>KUMHA.

6. (2 6ama) Ha xondepeniuo nprexaiu 2 yueHblX u3 I'epmanum, 3 u3 CepOuu u 7 u3
[Beinapun. Kaxapnii u3 HUX JemaeTr Ha KOoHpepeHIMHu oauH Aokman. [lopsgok mokimamoB
ompezensercss kepeObéBkoi. HaliauTe BEpOSATHOCTH TOTO, YTO TSATBIM OKAXKETCS JOKIIAJ
yaeHnoro u3 Cepoumu.

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

8. (2 6anna) B smuke Tpu KpacHbIX U TpH cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
0 ouepeau B ciaydalHOM nopsake. KakoBa BEpOATHOCTH TOro, 4TO IEPBBIM pa3 CUHUUN
d1oMacTep MOSIBUTCS TPETHUM IO CUETY?

9. (2 6amna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitgute moxay psina
U cpenHee apudMETHIeCKOoe psijia.

10.(2 6amna) [Ipu aHanu3e EHOBBIX MPEANOUYTEHUI KIMEHTOB TYPUCTUYECKOIO areHTCTBA
MOJTy4eHBl JAaHHBIC, MPEACTABICHHBICE B TaOJMIe: JOJNS KIMEHTOB, MPHOOPETAIOIINX
TYPUCTHYECKUE YCIYIM OJMHAKOBOI'O HAa3HAYEHUsA, HO pa3iMuyHoOM wneHsl. Hailtu Monpy
CIIy4ailHOM BETMYUHBL. X — LEHBI TPOJIABAEMbIX YCIIYT.

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

4.2.3 ®oH1 OLIEHOYHBIX CPEICTB IJIsi Py0esKHOro KoHTpos (mo uroram 4.2.2.1 —4.2.2.3)

Oobpa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (31emMenml):
JP6 1, J1P6 3, IP6 4, Z1P6 5, [1P6 6, IP6 9, IP6 11, IPG 12, JIPG 13, /IP6 14.

OK 01

IlepBas yacThb

Ilpu pewenuu 3adanun 1-4 3anumume npasunvbHbLLL OmMEemM U3  Uemblpex
npeooIceHHbIX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHatel uMeeT cepeanHa oTtpeska AB —
Touka M?

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

2. (1 6amn) IIpsmele AB u CJ] mapamnensusle. Kakoe pacnosnoxenue umerot npsimbie AC
u BJ1?

A) napauiensHele; b) nepnennukynspusle; B) ckpenuBatores; I') nepecekarores.

3. (1 6amn) Kakue u3 GpyHKUMN SBISAIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke mnzobpaxkeH rpaduk npousBonnon ¢ynkiuu y=Ff(X). [Ipu kakom
3HAYCHUHU X (QYHKIIMS IPUHUMAET CBOE HauOOJIbIliee 3HAUCHHE Ha oTpe3ke [-4; -2] ?
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..ll
Jd

y=f"(x)

=Y

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

Bropas yacth

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

5. (2 6amna) Yepes koHubl otpe3ska AB u ero cepenuny M mpoBeneHbl MapajiefibHbIe
IIPsIMBIE, MIEPECEKAIOIE HEKOTOPYIO IUNIOCKOCTh B TouKax Aj, B1 u Mj. Halinure mmny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miaockocTh U eciiu AA1=6 cm, BB1=4 cM.

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

7. (2 Gamna) Haﬁﬂmetg (Oﬂ i 2 ) T ecm 18A = 0,5.

8. (2 Gamra) MarepuanbHasi TOYKa JBMIKETCS MPAMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHuE OT TOYKH OTCYETa B METpax, I — BpeMs B CEKyHJaX, U3MEPEHHOE ¢ Havalia
IBUXKEHHS ). B kakoit MOMEHT BpeMeHH (B CeKyHJaX) ee CKOpoCTh Obljia paBHa 3 m/c?

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

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

4.2.4 ®oHJ OLIEHOYHBIX CPEACTB AJIsl MPOMEKYTOUHOI aTTecTAlNu
(3x3aMeH)

Ha BbmmosiHeHHE THCHMEHHOW HK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMMYeCKHX Yaca (240 MUHYT).

DK3aMeHaImoHHas padoTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM U TOTIOJIHUTEILHOM.

OOs3arenbHas YacTb COJAEPKUT 3aJaHUd MHUHHUMAQJIBHOTO O0S3aTEIbHOTO  YPOBHS,
JIOTIOJTHUTENIbHAS YaCTh — 00JIee CI0KHBIE 3aJaHusl.

[Tpu BBIMOMHEHUH 3a/laHUN 00s3aTeBbHON YacTh TpeOyeTcss MPeACTaBUTh X0/ PEIICHUs u
yKa3aTh IMOJIyYEHHBIH OTBET. 3a MpaBUJIbLHOE BBIMOJIHEHHE JHOOO0r0 3aJaHus U3 00s3aTe’abHOU
qacTH oOyuarouuiics noiydaere oauH Oamin. [Ipu BbImosHEHUM 3aJaHUs U3 JIOTOJHUTETHLHON
4acTH HEOOXOAMMO MOJPOOHO OMUCaTh XOJ pelIeHUs U JaTh OoTBET. [IpaBHiIbHOE BBHINOIHEHHE
3a/laHuil JTOTIOTHUTENILHON 4YacTH olleHuBaeTcs 3 Oammamu unu 1-2 GannaMu 3a 4acTUYHOE
peleHue.

Bannbl, noixy4deHHbIE 32 BCE BBIIOJIHEHHBIE 331aHNUS, CYMMUPYIOTCSL.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANILHOU cCUCHeEME

Ommemxa | Yucno 6annos,
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Heo0x00umoe 011 NOJIy4eHUs 1 OMMEMKU
«3» (y008.) 6-9
«4» (xopouio) 10-14
(He menee 00H020 3a0aHus U3 OONOIHUMENbHOU YACTU)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOU YACMUL)

OébpazosamenvHble pe3yibmanol, RoOOeHcAU e NPOBEPKe (INEMEHMbL):
JIP6 1, 11P6 2, JIP6 3, JIPG 4, JIP6 S5, IP6 6, 1P6 7, JIP6 8, ZIP6 9, ZIP6 10, ZIPG 11, JIP6
12, IP6 13, JIP6 14.
OK 01

3K3amenauuounbte 3a0aHUA NO MameMamuKe

Oo0a3aTeIbHAA YACTh

IIpu BeinoHeHuy 3aganuii 1-12 3anummTe X0/ pelieHUs ¥ MOJTy4YeHHBIH 0TBeT.
1. (1 6ann)Berancnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pucyHKE >KUPHBIMH

Lyl

m oo

TOYKaMH II0Ka3aHO CYTOYHOC KOJUYCCTBO OCAAKOB,

BbITIaAaBIuX B Dnucte ¢ 7 mo 18 nekabps 2001 roxa.

oo o
""'\-\..__
L—"

ITo TOPU30OHTAJIN YKA3bIBAOTCA YHUCIIA MEcAla, II0

BCPTHUKATIM — KOJIMYCCTBO OCAAKOB, BLIIIABIINX B

wm oo
r—|
|
[l

COOTBeTCTBYIOH_II/Iﬁ JACHb, B MWIIHMMCTpAx. I[J'IH

=]
|t
"

Hariis1THOCTH KUPHBIC TOYKH HAa PUCYHKE COCAWHCHLL

_ | /

m i

PO R R RO WoW R R
oW
==
| —t

—

auHue. OmpenenanTe MO PUCYHKY, CKOJBKO THEH
BBITIaJ[AJI0 OoJiee 2 MIJITTMMETPOB OCAIKOB?

=l

= 9 10 11 12 1= 14 15 1 17

3. (1 6ann) CTOMMOCTB yCIyT YacTHOTO ruja Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOWJIM YCIIYTH THJIa JIO TIOJIOPOKAHUs, €CIIU 1ocie KiueHT 3amiatii S5000py6?
4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pb10oii, 5 ¢ BapeHbeM U 4 ¢ BumHel. FOms
HayraJ BbIOMpaeT OJuH MUpOoKoK. Hailiure BepoSATHOCTD TOT0, YTO OH OKAXETCsI C BULITHEH.
5. (1 6ann) Haiinute 3HaueHue Beipaxenus logy2 + 1og, 32
. V7-6x=7.
6. (1 6ann) Halinure KOpeHb ypaBHEHUS
7. (I 6ann) Pemmnte HepaBeHcTBO 2°7°> 64. B OTBeT 3amMIINTE HAMMCEHbIIEE
TIOJIOKHUTEITHHOE YUCIIO.
x+2 1
\ 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
. 5
9. (1 6ann) Haiinnre npou3BoaHYyI0 GYHKIHHK B TOUKe X=0:y = —x* —6x° + 7x —1
4
10. (1 6ann) Kactpromns, opopMiieHHas MO0 WHAMBUAYAILHOMY 3aKa3y, uMeeT (Gopmy

nuwimHapa. Beicota kactpronu 35 oM, nuamerp ocHoBaHus 20 cMm. PaccuurtailTe BMECTUMOCTH
JTAHHOM TOCY/Ibl, JIEICHHYIO Ha TT.
11. (1 6ann) Haitagute muiomanb GUTypsl, H300paKEHHONW HAa PUCYHKE
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A

]

12. (1 6ann) Teno NBUKETCS TO 3aKOHY S(t)=3t%+5t (m) Haiitu ckopocTh Tena yepe3

lc mocne Hayana JBUKEHUS.
JonoHUTEeIbLHASA YACTh

Ilpu evinoanenuu 3aoanuit 13-16 3anuwiume x00 peuwieHus u nOJaAY4YeHHbII OMeem

13. (3 6anna) BeraucauTe IONMIAAb Y4acTKa CTOJA, OTBEACHHOTO IS TPE3CHTAIlMH PaboT
nu3aiiepa Bacuius, IepuMeTp KOTOPOro OrpaHHYMBAKOT JIMHAH y=X2-2X-2 1

F-X2+2. Boinonnute ueprex. OTBET JaiiTe B KBaJpaTHBIX METpPax.

14. (3 6aana) Pemute ypaBHEHHE sin®X - 2sinx=0. B OTBeT 3amUIIMTE KOIMYECTBO
pCeLICHUH, MPUHAUICKAIINX TPOMEXKYTKY [0; 47T.]

15. (3 6anna)Hailinute 06beM MHOTOTpaHHUKA, H300PaKEHHOTO HAa PUCYHKE (BCE
JIBYTPAHHBIE YTIIbI psIMBIE).

o

X}

16. (3 6anna) 3aka3 Ha 126 OTKpPBITOK MEPBbBIi TU3aliHEp BHIMOIHIET Ha 5 yacoB ObICTpee,
geM BTOpOH. CKOJBKO OTKPBITOK 32 Yac M3TOTABJIMBACT MEPBBIN IU3aliHEp, €CIIM U3BECTHO, YTO
OH 32 Yac MOXET IIPUTOTOBHUTH HA 5 OTKPBITOK OOJIBIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep 112 3 4 5|6 (7|8 |9 10 |11 12 |13 |14 | 15| 16
3aaHus

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

5.YCJIOBUSA PEAJIMZALINU ITPOT'PAMMBbI IUCHUIIJINHBI

5.1.JIns peanuzanuu IporpamMmbl y4eOHOW NUCHUIUTMHBI JOJKHBI OBITh MPETyCMOTPEHBI
CJIEAYIONINE CTIeIHaTbHbIE TOMEIICHUS:

Peanu3arnus mporpaMMBbl TUCITUILIMHBEI TPEOyeT HaTUus yueOHOro KabuHeTa MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOuHeTa:

- IOCA/I0YHBIE MECTa M0 KOJMYECTBY 00YYarOIINXCS;

- pabouee MeCTO TpenoIaBaTers;

- KOMITIEKT y4eOHO-HArISAHBIX TOCOOUA;

- KOMIIJICKT 3JICKTPOHHBLIX BUACOMATCPUAIIOB,

- 3aJ1aHus JJI1 KOHTPOJIBHBIX paboT;

- mpoecCHOHATEHO OPUEHTUPOBAHHBIC 33 1aHHS,;

- MaTepuabl YK3aMeHa.

TexHUYeCKHe cpecTBa O0YICHUS:

- IEPCOHATBHBIA KOMIBIOTED C JIMIIEH3HOHHBIM MMPOTPAMMHBIM 00€CTIeUeHUEM;
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- IPOEKTOP C FIKPAHOM.

6.UndopmannorHHoe odecriedeHne peajn3aniuu NporpaMmmal

Jns peanuzanuy TporpaMMbl  OMOIHOTEUHBIH (OHI 00pa3oBaTEIBHON OpraHU3aAINH
YKOMIUICKTOBaH II€YaTHBIMH W/WIM DJIEKTPOHHBIE 00pa3oBaTeNbHble M HH()OPMALMOHHBIC
pecypchl, peKOMEHIOBAaHHBIC Ul HCIIOJB30BAaHMS B 00pa3oBaTeNIbHOM IpoIiecce, HEe CTapiie
ISITH JIET C MOMEHTA U3/aHusl.

6.1. OcHOBHBIC HCTOYHHKH

1. Maremaruka: y4eOHuk/ bammakoB MM - M: KHOPYC, 2024. (Cpennee
npodeccuonansHoe oopazoBanue) https://book.ru/books/951555

2. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa u
Hauaja MaTeMaTu4yeckoro aHanu3sa. bazossiil yposenb. 10 knacc: yueonux/ I'.K. Mypasun, O.B.
MypaBuHa. - 6-¢ u3n., crepeorun. — M.: JIpoda, 2019. — 285 c.

3. Maremaruka: anredpa U Hayaja MaTEeMaTHYEeCKOTO aHalu3a, reomMeTpus. Anredpa u
Hayajla MaTeMaTu4ecKoro aHanu3sa. bazossiil yposenb. 11 knacce: yue6nux/ I'.K. Mypasun, O.B.
MypaBuHa. - 7-¢ usn., ucnp. — M.: JIpoda, 2019. — 188 c.

4. Maremaruka: anreOpa M Hayala MaTeMaTHMYeCKOro aHanu3a, reomerpus. ['eomerpus.
bazoBeiii ypoBens. 10-11 xmaccer: yueOnuk/ M.®. apeirun. - 6-¢ m3a., crepeorun. — M.:
Hpoda, 2019. — 236 c.

6.2. OcHOBHBIE 3JIEKTPOHHbIE U31AHUS

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

2. Enunas xomrexiust udpoBeIx 00pa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mata oopamienus: 08.07.2022). - TekcT: 2MeKTPOHHBIH.
3. Nudopmannonnas cucrema «EanHoe OKHO I0OCTyIa K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru/ (mata oopamierus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunast snexkrponnas oudmuorexa (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 23MeKTPOHHBI.

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

6. [MoBToprM Matemaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenust: 12.07.2022). - TekcT: 3ME€KTPOHHBI.

7. CrpaBOYHUK MO0 MaTeMaTUKE JJIsl TKOIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2022). - TekcT:
3JIEKTPOHHBIMN.

8. Cpennsis MaTemaTudeckast nHTepHeT mkoia. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2JIeKTPOHHBIH.

9. denepanbubiil mopran «Poccuiickoe odpazoanuey. - URL: http://www.edu.ru/ (zata
obparmenust: 02.07.2022). - TekcT: 7IeKTPOHHBIH.

10. @DenepanbHbIi LEHTP HHPOPMAITMOHHO-00pa30BaTeNIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenwus: 01.07.2022). - TeKcT: 3IeKTPOHHBIH

6.3. lonoiHUTE/IbHBbIE HCTOYHUKH

NuTepHeT-pecypcesr:

1. http://znanium.ru

2. http://book.ru
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