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1.0BIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMBI JJUCHUATIIMHBI
MATEMATHKA

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI:

YueOHas JTUCIUILINHA «MaremaTka» ABIIETCS 00s13aTeNbHOM 4acThiO
00111€00pa30BaTENILHOTO IUKJIA OCHOBHOH MpodeccuoHanbHoi 00pa3oBaTeIbHON MPOrpaMMBbl MO
cruenuanbHocTH 43.02.16 TypusM U rOCTEIPUUMCTBO.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oo6pazoBanusi ¢ yderoM DPI'OC CIIO no cnemumanbHOocTH 43.02.16 Typusm wu
TCOCTENIPUUMCTBO.

Jucnunnuna HanpasieHa Ha popmupoBanue OK o cnennanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHnuuu
OK-01 BreiOupare cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEITHLHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

1.2. lleau 1 IUIAaHUPYeMbIe Pe3yJbTAThl 0CBOCHHUSI U CIHHILINHBI:

Conepkanre  mporpaMmbl  0OmIe0Opa3oBaTeNbHOM  AUCHUIUIMHBL  «MaTtemaTuka
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yUeHUs B cOOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBiennoctn @I'OC CIIO.

1.3 InanupyeMbie pe3yabTaThl OCBOECHHSI 00IIE00pPA30BATEJbLHON JTUCHMILIMHBI B
coorBeTrcTBHH ¢ PI'OC COO

OO1ue (JIMYHOCTHBIE H MeTanpeMeTHbIe) Pe3yJIbTaThI
- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0TH00HE;
- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/IaJ'II)HOI\/JI HaITPaBJICHHOCTH,
CHOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJIHATH — TaKYHO
JIESITEIIbHOCTD;
- HHTEpEC K pa3inyHbIM chepaM npodecCHOHATLHON IeATEIIbHOCTH
OsJjiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:
a) 0a30BbIC JJOTHYECKHUE JICHCTBUA:
- CaMOCTOSATENIbHO (OPMYyJIHpOBaTh W aKTyaJIM3MpPOBaTh MpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;
- YCTaHaBJIMBAaTb CYIHGCTBGHHBIﬁ IMPU3HAK WM OCHOBAHHA OJId CpaBHCHMHA, KJ'IaCCI/ICbI/IKaHI/II/I u
00001IeHHS;
- OTIPENIENISATH ENN AEATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHH UX TOCTHIKCHHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHS B PACCMATPUBACMBbIX SBJICHHSIX;
- BHOCHUTHL KOPPEKTHBBI B [ACATCIBHOCTHb, OHLHCHHBATHL COOTBETCTBUC PE3YIBTATOB MLCIIAM,
OILICHUBATh PUCKH MOCIICICTBUI IEITSILHOCTH,
- pa3dBUBATh KPCATUBHOC MBIINIJICHUC ITPHU PCIICHUHN XU3HCHHBIX HpO6HeM
0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
- BIIQJIETh HABBIKAMHU YYEOHO-HCCIIEI0BATEIBCKON W MPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;
- BBIBJIATH IPUYWHHO-CIICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3a/la4y, BLIABHUI'aTh TUIIOTE3Y €€
pELICHUs, HAXOAUTh apIyMEHTHI I 10KA3aTeIbCTBA CBOUX YTBEPKICHUN, 3a1aBaTh lTapaMeTphl
U KPUTECPUU PEIICHHSI,
- AHAJIM3UPOBATH MOJYUYCHHBIC B XOAC PCIICHUS 3aa4n PC3YJIbTAThbl, KPUTUYCCKU OLUCHHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHSIX;
- YMCTb IICPCHOCUTDH 3HAHUS B [TO3HABATCIIBHYIO U IIPAKTHYCCKYIO O6JI3.CTI/I KU3HCACATCIIBHOCTH,
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- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00I1aCTeiH;

- BBIIBUTaTh HOBBIE UJIECH, IIPEUIaraTh OPUIMHAIbHBIC IOXObI U PELICHMS;

U CIIOCOOHOCTH UX MCHOJIH30BAHMUS B TIO3HABATEIFHON M COIMATIBHOM MPaKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

-c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JHAJIOre KYJIbTYp, CIIOCOOCTBYIOILErO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM W UYUTATEIIBCKOM KYJIbTYpPBl KaK CPEICTBA B3aUMOACHCTBHS
MEXY JI0JIbMU U ITIO3HAHWS MUDA;

- OCO3HaHME LICHHOCTH HAY4YHOM JESITEIBbHOCTH, INOTOBHOCTb OCYILECTBJIATh IPOEKTHYIO H
HCCIIEN0BATENIBCKYIO IESTENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUIAMMU:

B) pabota ¢ napopmarmei:

- BJIaJICTh HaBBIKAMU IOJyYEHHs] HHPOPMALIUU U3 UCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYIECTBIISITh TOMCK, aHAIN3, CUCTEMATH3AIMI0 U MHTEPIPETANni0 WHPOPMALUU PA3THIHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

- CO3/1aBaTh TEKCTHl B PA3JIMYHBIX (OpMATaX C y4eTOM Ha3HAYCHHS WHPOPMALUU H LEIEBOM
ayJUTOpPUH, BBIOUpAst ONTUMANIbHYIO (DOPMY Npe/ICTaBIEHUS U BU3yallu3alluy;

- OIICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(OPMALMU, €€ COOTBETCTBUE IPABOBBIM U
MOpPaIbHO-ITUYECKUM HOPMaM;

- WCIIOJIb30BAaTh Cpe/ICTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3ALMOHHBIX 3aJad C COOJI0JIeHHEM TpeOOoBaHUN
HPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBbI, PECYpCOCOEpExKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30I1aCHOCTH;

- BJIaJIETh HaBbIKAMU PAaclO3HABAHUS U 3alIMTHI HH(pOpMaIuU, HHPOPMAITMOHHON O€301MacCHOCTH
JUYHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- ¢(OpMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEACHUS;

- CIIOCOOHOCThH OILIEHMBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM DPOAUTENISAM M (MJIM) IPYTMM 4I€HaM CEMbH, CO3JIaHHIO
CEMBH Ha OCHOBE OCO3HAaHHOI'O INPUHATHS LEHHOCTEM CEMEHHOM »XWU3HHM B COOTBETCTBHM C
TpaauuusMu Hapoaos Poccuu;

OBiaieHHe YHHBEPCAJBHBIMH PEryJIsiITUBHBIMH 1eHCTBUSIMH:

a) CaMOOpIraHU3alMsL:

- CaMOCTOSITEIbHO OCYIIECTBIISITh IO3HABATENIbHYIO JI€ATEIbHOCTb, BBISBISTH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

- CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH DPELICHUs MpPOOJIeMbl C y4ETOM HMMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO IIMPOKOM SPYAMIMH B pa3HBIX 001aCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU JIJIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOT'O PEIICHUS;

- YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 10 UX CHIXKECHUIO;

B) SMOLIMOHATILHBIN UHTEIJIEKT, PE/oIararomuil copMUpOBaHHOCTH:
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BHYTPEHHEN MOTHBALIUM, BKIIOUYAIOIIEH CTPEMIICHUE K JJOCTHXKCHHIO 1I€TU U YCIIEXY, ONTUMM3M,
WHULHUATUBHOCTh, YMEHUE AEHCTBOBATh, UCXO/S U3 CBOMX BO3MOYKHOCTEM;

- OMIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
YUUTBHIBATh €ro IMpH OCYLIECTBICHUH KOMMYHHMKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOLICHHUS C JIPYTHMH
JOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHMINKTHI

TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IeATETHbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) coBMECTHasl I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIBF30BaTh MPEUMYIIECTBA KOMaHAHON ¥ HHIUBUAYATbHON PaOOTHI;

- IPUHUMATh €I COBMECTHOM ACSATEIHHOCTH, OPTraHU30BhIBATh U KOOPAUHHPOBATH JTCUCTBUS
0 €€ JOCTWKEHUIO: COCTaBJIATh IUIaH ACHCTBUM, pacHpelneisiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB O0OCYXJIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

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

- OCYUIECTBJIAThH MO3UTHUBHOE CTPATETMYECKOE MOBEJICHUE B PA3IUYHBIX CUTYyalUsAX, IPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIIOAEH MPU aHATU3€ PE3YNIbTATOB JIEATEIbHOCTH;

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

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YeIOBEKa

B 06.1acTH 3CTeTHYECKOT0 BOCTIMTAHUS

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

- CIIOCOOHOCTH BOCIIPHHHMMATH Pa3jMuHbIe BUBI UCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO H
JIPYTUX HAPOOB, OIIYIIATh SMOIIMOHAIIBHOE BO3/ICUCTBUE UCKYCCTBA;

- yOeXJAEHHOCTh B 3HAUMMOCTH JUIS JMYHOCTH W OOIIECTBA OTEYECTBEHHOI'O U MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAQXXEHUIO B PAa3HbIX BUJAX UCKYCCTBA, CTPEMJICHHUE MPOSABIISTH KaueCcTBa
TBOPYECKOM JIMYHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J€HCTBHAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

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

- Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHsI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00YJAIOIIUMUCS POCCUICKOM IpaskJaHCKOW UIECHTUYHOCTH;

- IeJIEHANPaBJICHHOE pa3BUTHE BHYTPEHHEW TMIO3MIMM JHUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponioB Poccuiickoil denepannu, HUCTOPUUECKUX U HAMOHAJIBHO-
KYJIbTYPHBIX  Tpaauiuid, (GOPMHPOBAHME CHUCTEMBI 3HAUYMMBIX I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYHIIMOHHOTO MHPOBO33PEHHUSI, IPABOCO3HAHUS, IKOJIOTHYECKON KYIbTYPBHI,
CIIOCOOHOCTH CTaBUTb LI U CTPOUTH )KU3HEHHBIE TJIAHBI;

B yacTH rpa:xkaIaHCKOro BOCIIUTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX IIpaB U 0O0s3aHHOCTEH, YyBa)KEHUE 3aKOHA W
MIPaBONOPSJIKA;

5



W T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTuC Aucm 6

- TMPHUHATHE TPAJAULMOHHBIX HAIMOHAIBHBIX, OOIIEYETIOBEUYECKUX TI'yMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJCOJOTHM OSKCTPEMH3Ma, HAIMOHAIM3Ma, KceHodoouu,
JUCKPUMHHALIMY 110 COLMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOIro OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPABJIEHHM B 00I1e00pa30BaTeIbHON OpPraHU3alMy U JETCKO-FOHOIIECKUX
OpraHu3aLusx;

- YMEHHUE B3aUMOJICHICTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIUSAMU
Y Ha3HA4YEHUEM;

- FOTOBHOCTb K T'YMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHYECKOI0 BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTb POCCUMCKON TI'pa)KAAHCKOM MICHTUYHOCTH, NATPUOTHU3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, ropAaocTu 3a CBOM Kpai, CBOXO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIILIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;
- 1ICHHOCTHO€ OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U TNPUPOIHOMY
HaCJIEAUIO, IaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

- ujelHas yOoex/IeHHOCTh, TOTOBHOCTb K CIIY)KEHHUIO M 3auure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

OCBOCHHbIE OOYYAIOIIMMHUCSA MEXIPEAMETHbIE MOHATHS U YHUBEpCAJIbHbIE yyeOHbIe AEHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTbh MX MCIIOJIB30BaHMsI B MO3HABATEIbHON M COLMANBHOM MpaKkTHUKE, TOTOBHOCTh K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIECHUIO Y4eOHOW NeATEIbHOCTH, OpPraHU3aluu
y4eOHOro COTPYJHHMYECTBA C MEAArOrMYeCKUMH PaOOTHUKAMH M CBEPCTHUKAMH, K y4acTUIO B
MOCTPOECHUN MHAMBHUAYaAJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

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

- He IPUHUMATh JEUCTBUSI, IPUHOCALINE BPE OKpY Kalolel cpee;

- YMETh NMPOTHO3UPOBATh HEOJIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEIIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATD UX;

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH;

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

- OCYUIECTBJIATH LI€JICHANpPABICHHbI IOUCK IEpeHoca CPeACTB M CrIocoOOB JAEUCTBUS B
po¢eCCHOHATILHYIO Cpeay;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEITETbHOCTH;
- IpeljaraTb HOBBIE IPOEKTHI, OLEHUBaTh HJEM C TMO3ULIMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATb
COOTBETCTBHUE PE3YJIHTATOB IIEIISIM.

JAucuuninHapHblie (MpeaMeTHbIe) Pe3yJbTaThl 00yYeHUs:
-BJIaJIeTh METOJIaMHU JI0Ka3aTeIbCTB, alrOPUTMaMHU peIICHHs 3a]a4y, YMeHHe (HOpMyIUpPOBATH
OTIpeIeTICHUS, aKCHOMBI U TEOPEMBI, MPUMEHSThH UX, MPOBOJINTH JOKA3aTEIbHbBIE PACCYKICHUS B
XO0JI€ pelIeHUs 3a]1ay;
- yMETh ONEepUPOBATh MOHATHAMH: CTENEHb 4Hucia, JorapudmM 4YKcia; yMEHHE BBIIOJIHATh
BBIUMCJICHHE 3HAYCHUUW W TMPeoOpa3oBaHMsI BBIPAKECHUN CO CTENCHSIMH U JIoTapupmamu,
npeoOpa3zoBaHusl IPOOHO-PAIMOHATILHBIX BBIPAXKEHUH;
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- YMETh OIIEPUPOBATH IMOHATUSMHU: pPalMOHAIbHBIC, HPPALUOHAIbHbBIC, I0Ka3aTeIbHBIC,
CTEIICHHBIE, JIOTapu(pMUUecKre, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb OIEpUpOBaTh MOHATUAMHU: (YHKUHUS, HENpepbiBHAS (QYHKUIUS, POU3BOIHAS,
nepBooOpas3Hasi, ONpENENCHHBI WMHTETPAl; YMETh HAaXOAWUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX
(GyHKUIUH, UCIIONB3YS CIPAaBOYHBIE MAaTEPHAJIbl; UCCIEIOBATh B MPOCTEUIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HaWOOJIBIIME W HAMMEHBIINE 3HA4YCHUS (YHKUUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOro aHajliu3a; MPUMEHSTh
IPOU3BOHYIO MIPH PEIICHUHN 3a]a4 Ha ABMKCHHUE; PEIIaTh MPAKTHKO-OPUEHTHPOBAHHBIC 33JauH
Ha HauOOJIbIINE U HAMMEHbIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS,;

- YMEThb OIEPHPOBATh TOHITUSMH: palMOHANbHAS (QYHKIUS, TIIOKa3aTenbHas (QyHKIUS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTh TpaduKM H3Y4eHHBIX (YHKUMH, HCIONIB30BaTh Tpaduku Ipu
U3YyYEHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33]ad U3 APYrHX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemaTh TeKCTOBBIE 33/1a4H Pa3HBIX THIIOB (B TOM YMCIIC Ha MPOLIEHTHI, T0JIM U YacTH, Ha
JBIDKEHUE, pabOTy, CTOMMOCTb TOBAapOB M YCIYTr, HAJIOTH, 33aadd W3 OOJIACTH YIpPaBJICHHS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 110 YCJOBHIO 3a/aud, MWCCIIEOBAaTh TIOJIyYEHHOE pEUICHHe W  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YIIBTATOB;

- yMeThb ONEpPHpPOBaTh IOHATHAMHU: CpeaHee apudMeTndyeckoe, MeIuaHa, HauOoOJbIIEe WU
HaVMEHbIIIee 3HAYEHUs, pa3Max, AUCIEPCHs, CTAaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEThb U3BJIEKaTh, HMHTEPIPETUPOBATh HH(POpPMALMIO, NPEJCTAaBICHHYIO B TalOiMIax, Ha
ouarpaMmax, rpadukax, OTPaXarollyld CBOWCTBA pEAITBbHBIX IPOIECCOB U  SBICHHIA
NpPEeACTaBIATh MHPOPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCIeloBaTh CTATHUCTHYECKUE
JTAaHHBIE, B TOM YHUCJIE C TPIMEHEHNEM IpadUIeCKUX METOIOB U DJICKTPOHHBIX CPE/ICTB;

- YMETb OINEpPHUPOBATH MOHATUSAMHU: CIy4allHBIH ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTh C WCIIOJB30BAaHHEM TpaduIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpPOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOopMynBl TPU PpEHICHWH 3a/a¥; OIEHWBATh BEPOSTHOCTH pPEaJbHBIX COOBITHI,
3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYMHAMH; YMEHHUE NMPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX;

- YyMeTb ONEpUpOBaTh MOHATUSAMHU: TOYKA, MpsIMas, IUIOCKOCTh, MPOCTPAHCTBO, IBYIPAaHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNApaUICIBHOCTh W TEPIEeHIANKYISIPHOCTh TPSIMBIX U
IUIOCKOCTEH, Yros MeXAy HOpSAMbIMH, Yol MeXIy NpsAMOW M IIOCKOCTBIO, YIOJI MEXIy
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MPU PELICHUHU 33/1au U3yYeHHbIE (PAKTHI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MUPA,

- yMeTb OIEpUpOBaTh MOHATUSMH: MHOTOIPAaHHHMK, CEYEHHWE MHOTOrpaHHHMKa, KYO,
napaieNienuIe]], Ipu3Ma, TupaMuia, Gurypa u moBepXHOCTh BpAISHHs], MINHAP, KOHYC, 1Iap,
cdepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIONIA/1b TOBEPXHOCTH MUPAMM/IbI, IPU3MbI, KOHYCA, IUJIMHAPA, IJI0Maab chepbl, 00beM Kyoa,
OPSAMOYTOJIBHOTO TapajuleNienunesa, MupaMubl, TpU3Mbl, HUIMHIPA, KOHYCa, IIapa; yYMEHHe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TIOMOIIBIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPUIO B
IPOCTPAHCTBE; YMEHUE PAcIO3HABATh MPAaBUIIbHBIC MHOTOTPAaHHUKH;

- yYMeThb ONEpUpOBATh MOHATHUAMHU: JABIKEHHE B IPOCTPAHCTBE, MONO0OHBIE (UTYpHI B
IPOCTPAHCTBE; HCIOJIB30BaTh OTHOIICHHE IUIOMIA/NCH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX
¢buryp npu pemeHun 3anay;
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- YMETb BBIUUCIATH I'€OMETPUYECKUE BEIMYMHBI (JUIMHA, YToJI, IJIOLAAb, O00bEM, IJIOLIA/b
IOBEPXHOCTH), UCTIOJIb3Ysl U3yYEHHbIE (DOPMYJIIBI U METO/IBI;

- YMETh ONEpPUPOBATH MOHITUSIMU: MPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOpPAMHATBHI BEKTOPA, CKAJIAPHOE IPOU3BEACHUE, Yrojd MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpPA HA YHWCIO; HAXOJUTHh C IMOMOINBI0 H3YYEHHBIX (hopMyn
KOOPJIMHATBI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

- yMeTb BBIOMpATh MOIXOSAIIMN HM3YYCHHBIM METOJ JJsl pEIIeHUs 3a7adyd, paclo3HaBaTh
MaTeMaTHuecKue (pakThl 1 MaTeMaTHYECKUE MOJIENIU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBl MATEMATUYECKUX OTKPBITHUM POCCUMCKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

- YMETh ONEpUPOBATH IMOHATHAMH: OINpEAEICHUE, aKCMOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO,
IPU3HAK, J0Ka3aTelbCTBO, PABHOCUIIbHBIE (POPMYIIUPOBKH; YMEHUE (GOPMYIUPOBATh 00paTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI, UCIIOIb30BaTh METO/]
MaTeMaTHYeCKOM MHAYKIHMH; HNPOBOJUTH JO0KA3aTeNIbHbIE PAcCYXKICHHsI IpPU pEILICHUHU 3ajad,
OLICHUBATh JIOTUYECKYIO IIPaBUIILHOCTh PACCYKICHUI;

- YMETb ONEpUPOBATh MOHATHSAMM: MHOXKECTBO, ITOJMHOXKECTBO, OIEPALlMN HaJl MHOXKECTBAMU;
YMEHHME HCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jisi ONMCAaHUSA peallbHbIX
IPOLIECCOB U SIBJICHUH MPH PEIIEHUH 33]1a4, B TOM YHUCIIE U3 IPYTUX YUE€OHBIX IPEIMETOB;

- YMETh OIEPHPOBATH MOHATHAMH: Tpad, CBSI3HBINA Tpad, AepeBo, MUKI, Tpad HA MUIOCKOCTH;
yMEHHUE 3aJlaBaThb U OINUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHU; HCIOJIB30BaTh rpadbl mpu
peILIeHNH 3a/a4;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSIMHU: COYETAHUE, MEPECTAaHOBKA, YHCIO COYETAHUH,
YHUCIIO MepecTaHoOBOK; OuHOM HpIOTOHA; ymMeHHe NpPUMEHATh KOMOHMHATOpHbBIE (AaKTHl U
paccyXIeHHus ISl peLIeHNs 3a/1a4;

-yMeTh OINEPUPOBATh MOHITUSIMH: HATypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO, OCTaTOK MO MOYIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA HATypaJbHBIX, LEJBIX,
palMOHATIbHBIX, JEWCTBUTENbHBIX UHCEN; YMEHHE UCIOJIb30BaTh MPHU3HAKU JEJIUMOCTH,
HalMEHbIIMKA OOImMHA JenuTeah M HauMeHblllee ofliee KpaTHoe, anroputM EBkiamuna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHUS;

- yMeThb CBOOOJHO ONEpPHpPOBaTh TMOHATHAMM: CTENEHb C MLEJIbIM I0Ka3aTelleM, KOpEHb
HaTypaJIbHOM CTENEHU, CTENEeHb C PallMOHAJIBHBIM I1OKa3aTelleM, CTENEHb C JIeHCTBUTEIIbHBIM
(BelLIecTBEHHBIM) IOKa3aTeneM, Jorapudm ducia, CHHYC, KOCHHYC UM TAHT€HC NPOU3BOJIBHOTO
4lCIa;

- YMETb ONEepUpPOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPaBEHCTB, PaBHOCWJIBHOCTh YPaBHEHM, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIE, UPPALMOHAIBHBIE, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(MUUecKue,
TPUTOHOMETPUUECKUE YpaBHEHUS, HEpPABEHCTBA M CHCTEMbI, yYMEHHE pelllaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMUHBIX IPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHSATh YpaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI Ui pPELICHHS
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3 PA3IMYHbIX 00JacTel HAyKU U peabHON KU3HU;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpaduK QyHKIMU, oOpaTHAs PYHKUKS, KOMIO3UIIHS
byHkuui, nuHeiiHas QYHKUUS, KBajgpaTHuHas (YHKIMSA, CTeNeHHas (YHKIUS C LeNbIM
MoKa3aresieM, TPUTOHOMETpHUYecKHe (QYHKIHMH, OOpaTHblE TPUTOHOMETpUYECKHE (YHKIUHY,
nokaszaresbHas U Jorapupmuueckas GyHKINN; YMEHUE CTPOUTH Ipad UKy (PYHKIUI, BHIIOTHSITh
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

- YyMeTb HCHOJb30BaTh rpaduku (YHKIMHA IS W3YYEHHUsS TPOLIECCOB M 3aBHCUMOCTEH MpH
pELICHUH 3334 U3 APYruX Y4eOHbIX IPEIMETOB U U3 PeabHOM JKU3HU; BBIpaXXaTh (GopMysIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

8
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yMeHHE CBOOOJHO OINEpPHUPOBATH MOHATUSMHU: YETHOCTh (PYHKIUH, MEPUOAUMYHOCTH (DYHKIHH,
OrPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs! PYHKIIUN HAa IPOMEKYTKE; yMEHHUE ITPOBOANUTH HCCIIe0BaHNE (PYHKIINY;
YMEHHUE HUCIOJIb30BaTh CBOMCTBA M rpaduku (YyHKIMN AJIS pelleHUs] YpaBHEHUM, HEpaBEHCTB U
3a7a4 C [apaMeTpaMu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pPEIICHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: TIOCIEIOBATEIBHOCTh, apudMeTHuecKas
nporpeccusi, TIeOMeTpHuYecKash Iporpeccus, OECKOHEYHO yObIBalolass TIeoMeTpHuYecKas
IIPOrpeccusi; YMEHHME 3a/1aBaTh I1OCIIE0OBATEIBLHOCTH, B TOM YHCJE C IOMOILBIO PEKYPPEHTHBIX
dopmyu;

- YMETh ONEPUPOBATH MOHATHAMH: HETPEPHIBHOCTHh ()YHKIIMU, aCUMITOTHI rpaduka (yHKIUH,
nepBasi ¥ BTOpast IPOU3BOAHAs (PYHKIMH, FEOMETPUIECKUN U PU3UUECKUI CMBICI IPOU3BOIHOM,
nepBoOOpasHasi, ONpeeNeHHBI MHTErpal; yMEHHE HaXOAWTh aCHMIITOTHI Tpaduka (yHKIUH;
YMEHHUE BBIYUCIATh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO M KOMIIO3ULIMU (DYHKIIHIHA,
HAXOJUTh YpaBHEHHE KacaTeNbHOW K TpaduKy (YHKIHH;

YMEHHE UCMOJIb30BaTh IPOU3BOAHYIO JJs HCCIENOBaHMA (QYHKUUH, A8 HaXOXKICHUS
HAWTYYIIero peleHus B IPUKIaIHbIX, B TOM YHCJIE COUUAIBHO-YKOHOMUYECKUX U (PU3HUECKUX
3ajjauax, AJIs OINpPENeJIEHUs] CKOPOCTH M YCKOPEHMsI; HaXOIMTh IUIOMIAAU U 00BeMbl GUIyp ¢
MOMOIIBI0 MHTErpalia; MPUBOIUTH MPUMEPHl MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPHPOBATH MOHATHUSMH: KOMIUIEKCHOE YHCIIO, COMpPSDKEHHBIE KOMIUIEKCHBIE YHCIa,
MOIyJdb M apryMeHT KOMIUIEKCHOrOo uucia, ¢GopMa 3alUCH  KOMIUIEKCHBIX  YHCEl
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U  aireOpauyeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

- YMeTh CBOOOJIHO OIEPUPOBATh MOHATUAMU: CpeHEe apuPpMeTHIecKoe, MelnaHa, HauboJbIlee
U HauMEHbIllee 3HAYCHMs, pa3Max, JUCHEepCUs, CTaHIApTHOE OTKJIIOHEHHE JUIsl OINUCAHUS
YHUCJIOBBIX JAHHBIX; YMEHHE MCCIIEOBaTh CTATUCTHYECKUE JlaHHBIE, B TOM YHCIE C
IPUMEHEHUEM TpaHUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; IpadUyecKu HCCIEeN0BaTh
COBMECTHBIE Ha0JIIOJICHHS C TIOMOIIBIO IarpaMM pacCceMBaHMs U JIMHEHHOH perpeccuy;

- YMeThb HaxOIUTh BEPOSTHOCTH COOBITUH C HWCHOJB30BAHWEM TpaPUUECKUX METOJIOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (GOpMyJIbl CIOKEHUS U YMHOXXEHHs BEPOSATHOCTEH, Gpopmyiy
MOJIHOM BeposiTHOCTH, (opMyny bepHymiu, komMOuHaTOpHBIE (QakThl U (QOPMYJIBI; OLEHUBATH
BEPOSITHOCTH pEallbHBIX COOBITUH; yMEHHE OIEpHUPOBaTh MOHATHAMM: CIydailHass BEJIMYMHA,
pacripezieieHue BEpOSTHOCTEH, MaTeMaTU4YecKoe OKHMJaHue, JUCIepcUs W CTaHJapTHOE
OTKJIOHEHUE CIy4aiiHOI BeNMYMHBIL, (QYHKIMHU paclpelesieHUs] M IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMaJIbHOTO pacHpeleeHnid; yMEHHe HCIOIb30BaTh CBOMCTBA U3YyYEHHBIX
pacripesiesieHuil 11l pelieHus 3a/1a4; 3HaKOMCTBO € MOHATUSIMH: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX MCCIIEIOBAHUH; YMEHHE TPUBOAUTE TIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIINX YHCE
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATHUAMU: TOYKA, MpsSMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jyd, IUIOCKMM yroj, ABYTPAaHHBIA Yroj, TPEXTPaHHBIA yroj, MepeceKaronmecs,
napajuieNlbHbIe W CKPEIINBAIONINECS MPSMbIE, TTApAIUICTFHOCTh U MIEPIICHANKYIISIPHOCTD TTPSIMBIX
U TUIOCKOCTEH, yroil MEXIy NpPSMBIMH, YroJl MEXIY MPSIMOH M IUIOCKOCTBIO, YTOJI MEXIy
IUIOCKOCTSIMH; YMEHHE MHCIIOJb30BaTh IPU PEIICHUH 3aJa4 H3y4deHHble (aKThl U TEOPEMbI
IUIAHUMETPUH;, YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOLUIEM MHUPE; YMEHUE
ONEpUpPOBATh  TOHATHSMU:  MHOIOIPDAHHMK, CEUYEHHE  MHOIOIPAaHHUKA,  IPAaBUIIbHBIN
MHOTOTpaHHHK, MPU3Ma, THpaMuaa, GUrypa U MOBEPXHOCTh BpAIllCHUS, IIHJIUHAP, KOHYC, 1Iap,
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cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyCa M LWIMHApA, MapauielbHbIE OCH WU
OCHOBAHMIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromasics chepbl, LUIMHIPA, KOHYCA; yMEHUE
CTPOUTH CEYEHHWE MHOTOTPAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpHl M TOBEPXHOCTH
BpAILCHUS, UX CEYEHUS, B TOM YHUCIIE C IIOMOILIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSTH
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIHUPOBATH OIMPEACIICHUS H3y4aeMbIX
(buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX €OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIAacCH(PUKALUIO GUTYp TO pa3IMYHBIM IpPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JONOJHUTEIbHbBIE TIOCTPOCHMS;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHUSAMH: IUIOMAAb (GUTYpbl, 00beM (UTYpBI, BETUYHHA
yria, pacCTOSIHME OT TOYKHM IO IIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, TUIOIIAAb CQepbl, IUIOMAAb MOBEPXHOCTH IHPAMHIBI, TPHU3MBI, KOHYCa,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBbHOTO Mapajulesenunesia, NUupaMuabl, IPU3Mbl, [UIMHIPA,
KOHYca, I1apa; yMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMOA00HBIX (PUTYD;

- yMeTbh CBOOOJIHO OINEPUPOBAThH MOHITUSAMU: JBI)KEHUE, MapajlUIebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOM00us, MOM00HBIE (UTYPHI;
yYMEHHUE paclo3HaBaTh paBHbIE M I0J00HBIE (UIYphl, B TOM YHUCIIE B NPUPOJAE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAaAb, 00BEM) IPU PELICHUHU 33Ja4 U3 JPYTruX y4eOHbIX NPEeIMETOB
U U3 peajbHOU KU3HU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: HPSIMOYTOJIbHAs CHUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha YHUCIIO,
pasyio)keHue BeKTopa Mo 0a3ucy, CKaJlspHOE NMPOU3BEIEHHE, BEKTOPHOE MPOMU3BEIEHUE, YIoJl
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ JJIsi pelICHUS
reOMEeTPUYECKUX 3a7lad M 3a4ad JAPYruxX Y4YeOHBIX NPEIMETOB; ONEPUPOBATh MOHATHIMU:
MaTpuua 2x2 u 3x3, onpeaenuTenab MaTpULbl, TEOMETPUUYECKUN CMBICI ONPENETUTENS;

- YMETb MOJEJIMPOBATh PEAIBbHBIE CUTyallMM HA A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIENI C HCHOJb30BAHUEM ammnapaTa anreOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIH pe3yibTarT;
CTPOUTh MaTEeMaTHMYECKHUE MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHATHH M BEJIMYUH, pElIaTh
CBA3aHHBIE C HUMH [PAKTUYECKHE 3aJadyd; COCTaBIATH BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IOJIYYEHHBIM pe3yiabTaT; pellaTh NPUKIAgHBIE 3aJauyd  CpPeACTBaAMHU
MaTeMaTHYeCKOro aHajau3a, B TOM 4HCJIE€ COLMAIbHO-3KOHOMHYECKOTO M (DU3MUYECKOTrO
XapakTepa;

- yMEHHE BBIOMpPATh MOAXOMALIMA METOJ sl peIleHUs 33Ja4yH; MOHMMaHUE 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM IPHUPOJIHBIX M OOIIECTBEHHBIX IPOILIECCOB U SIBJICHUI; yMEHHE
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HUCKYCCTBE, YMEHHME IPUBOIAUTH IPUMEPHI
MaTEMaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HayKH

- yYMeThb ONEpUpOBaTh TMOHATHSAMU: palUoOHAIbHAS (YHKIMS, TOKa3aTenbHas (QYHKIUS,
cTenieHHast GyHKIuS, Jorapugmuueckas GyHKIUS, TPUTOHOMETpHUUecKue (yHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHE CTPOUTh TpauKd HM3YYEHHBIX (QYHKIUH, HCIONB30BaTh TpadUKu IpH
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTrux y4eOHBIX MPEeIMETOB U
3a[a4 U3 pealbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMM;

- YMETh ONEpUPOBATH MOHATUSMHU: TOXKIECTBO, TOKIECTBEHHOE IMpPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHH M HEPAaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHWH, HEPABEHCTB U
CHCTEM, DALMOHAJbHBIC, UPPALMOHAIBHBIC, IOKA3aTeNlbHbIE, CTENEHHbIE, JIOrapu(MUUECKHUE,
TPUTOHOMETPUYECKUE YPAaBHEHUs, HEPABEHCTBA M CHCTEMbI; yMETb pEllaTh YpPaBHEHHS,
HEPABEHCTBA U CHCTEMBI C IIOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIAaTh YPABHEHMS, HEPABEHCTBA U
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CHCTEMBI C IapaMeTpoM; MPUMEHSITh ypaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBI Ul pEIICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAyKU U peaJIbHOM KU3HM;

- YMeTh CBOOOJIHO OINEPUPOBATH MOHATUSAMU: IBIKEHUE, MapaJUIeIbHBINA MEPEHOC, CUMMETPHS
Ha IJIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, MpeodOpazoBaHHUE MOA00Ms, NOJOOHBIE (GUTYpBHI;
yYMETh paclo3HaBaTh PaBHbIE M NOJOOHBIE (UTYpHI, B TOM YHWCIE€ B MPUPOJE, HCKYCCTBE,
apXUTEKType; YyMETb MCII0JIb30BaTh I'€OMETPUUYECKHE OTHOLIEHUs, HAXOAUTh I'€OMETPUYECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIo1Iab, 00beM) NpU PELIEHUH 3a7a4d U3 IPYruX y4eOHBIX IPEIMETOB
U U3 peallbHON )KU3HU

- YMETh OIIEPUPOBATH TMOHATUSAMHU: pAlMOHAJIBHBIE, HPPALMOHAIBHBIE, TIOKa3aTeIbHbIC,
CTETEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPHPOBATH MOHATHUSMH: MPSMOYTOJbHAsl CHCTEMa KOOPAMHAT, KOOPJAMHATHI TOYKH,
BEKTOp, KOOpPAMHATBI BEKTOPA, CKAJIAPHOE IPOU3BEICHUE, YroJl MEXAy BEKTOpPaMHU, CyMMa
BEKTOPOB, MPOU3BEIACHUWE BEKTOpPA HA YHCIO; HAXOIUTh C MOMOINBI0 H3YYEHHBIX (opMym
KOOPJIMHATBI CEpeIMHBI OTPE3Ka, PACCTOSHUE MEXKAY IByMs TOUKaMHU

- yMeTh CBOOOJHO OIEPHUPOBATH TOHATHAMHU: Tpapuk QyHKIUH, oOparHas QyHKIuS,
KoMmno3uuus (GyHKUMH, JuHelHas (QyHKuus, KBaapaTUyHas (YHKLUSA, CTeNEeHHass (QYHKLUS C
[EeNbIM TOKa3aTejleM, TPUTOHOMETpUYeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIMY, MOKazaTeiabHas U jJorapudmuueckas GyHKIUU; YyMETh CTPOUTH rpa@uku (GyHKIH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKUMHA Ui M3y4eHHs NPOLIECCOB U 3aBUCUMOCTEH IpH
pelIeHnn 3a7a4d U3 JPYyrux y4eOHBIX MPEIMETOB M U3 peallbHOW JKHU3HHU; BBIPaXaTh (hopMyIaMu
3aBHCUMOCTH MEX/1y BEITUUYNHAMM;

- CBOOOJIHO ONEPHPOBATH TOHATHSAMH: YETHOCTh (YHKIUH, MEPUOIUIHOCTh (YHKIIHUH,
OTrPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoibllee U
HaMMEHbIIIee 3HAaYCHUST PYHKIIUN Ha IPOMEKYTKE; YMETh MPOBOJANTH MCCIEeI0OBaHNE (PYHKIINH;

- YMETh HCII0JIb30BaTh CBOMCTBA U rpaduku (GyHKUUH JUIs pelieHUs ypaBHEHUH, HEPABEHCTB U
3aJad € TapamMeTpaMy; H300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA pEIICHHN
YpaBHEHMI, HEPABEHCTB U X CUCTEM

- YMEThb HCIOJB30BAaTh IpPH PEIICHUH 3a/a4 HM3y4YeHHBbIE (DaKThl M TEOPEMBl IUIAHUMETPHH;
yYMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- yYMeThb ONEpHpOBATh TMOHATHAMHU: IBIKEHHE B IPOCTPAHCTBE, IOA0OHBIE (UTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHME IUIONIAa/iel MOBEPXHOCTEH M 00BEMOB IOJ00HBIX
buryp npu pernieHuu 3aaay;

- YMeTb BBIUUCIATH T'€OMETPHUYECKHE BEJIMYMHBI (UIMHA, YTOJI, IUIOIMAAb, OOBEM, ILIOIIAIbh
TIOBEPXHOCTH ), UCTIONB3Ys U3ydeHHBIE (DOPMYITBI U METOJIBI.
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PTYTVIC

Aucm 12

2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM TUCIUATILINHBI

2.1. O0beM IMCUMILIMHBI M BH/bI Y4e0HOI1 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
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (COdepKaHue 36
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

NPaKTUYECKUE 3aHATHS 36
Koncyabranumn 4
IMpomeskyTouHnasi arrecTamus (3k3ameH) — 1, 2 cemecTp 24

12
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2.2. TemaTuyecKuii IJIAH U coJep:KaHue JUCHUIIMHBI «MaTeMaTukay

HaumeHoBaHue pa3jie/ioB Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | @opmupyemble
U TeM JIadopaTOpHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb (IPU HAJINYMH) 4acoB KOMIIETeHIIH U
1 2 3 4
Ocnoenoe cooepicanue
Pa3nea 1. IlloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 17
Tema 1.1 CopepxaHue yaueOHOro MaTepuana
e v 3amaun mareMaTuky | Llens 1 3ajaum MaTeMaTHKH [TPA OCBOSHUH CIEIIUATBHOCTH.
npu ocBoeHuM | ba3oBbie 3HAHUS W yYMEHHUs [0 MaTeMaTUKe B MNPO(PECCHOHAIBHOH M B TOBCETHEBHOM
crenuanbHOCTU. Yucia U | IeITeabHOCTH.
BBIYMCIICHUS JleificTBUSL HajJ TMOJIOKUTEIBHBIMU M OTPUIATENIHBIMH YHCIaMH, C OOBIKHOBEHHBIMH U
NECATUIHBIMH JPOOsSMHU.
JleiicTBus co cTeneHsMu, OPMYIIbl COKPAIIEHHOTO YMHOKEHHUS
KomMmOuHupoBanHoe 3aHsTne 4
Tema 1.2 Coneprxanue yueOHOro MaTepuaa OK-01
IIpouenTtHeie BeuUCIeHUs. | [IpocThie MPOIEHTHI, pa3HbIE CIOCOOBI WX BBIUHCICHWS. JIMHEIHHBIC, KBaJpaTHBIE, JPOOHO-
VYpaBHEHHs M HEPABEHCTBA | JTMHEWHbBIC YPaBHEHHs U HEPABEHCTBA
KomOuHMpoBaHHOE 3aHATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooeprcanue NPUKIAOH020 MOOYIs)
IIponientHeie Boruucienus B | IIpoctele U caoxHbIe MPoLEeHTHI. [IpolieHTHbIe BBIUMCIIEHHS B TPO(ECCHOHAIBHBIX 3a/1a4ax
npodeccroHalIbHbIX [TpakTHueckoe 3aHsATHE 6
3aayax
Tema 1.4 Cojepkanne y4eOHOro Marepuana
Pemrenne 3azmau. BxoaHo# | Beruncnenus u npeoOpazoBanusi. Y paBHEHHsI U HepaBeHCTBA. ['eoMeTpus Ha IIIOCKOCTH
KOHTPOITb KoMOMHMPOBAHHOE 3aHSTHE 2
KonrtposnbHas pabora 1
Paspnen 2 IlpsmMblie u J10cKOCTH B ipocTpancTBe. KoopAMHAThI M BEKTOPHI B IPOCTPAHCTBE 28
Tema  2.1. Ocnouble | ConeprkaHne y4eOHOro MaTeprana OK-01
MOHATHUSA crepeomerpui. | [Ipenmer crepeomerpun. OCHOBHbIE MOHATHUSA (TOYKA, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO).

Pacnonoxxenne mnpsmeIx u
IIJIOCKOCTEN

OcHoOBHBIE akcHOMBI cTepeoMeTpuu. llepecekaromuecs, nmapajieabHble U CKPEIUBAIOIIAECS
npsiMble. YTOJI MEKAY NpsIMBIMU B IpocTpaHcTBe. llepnenaukynsapHocTh npsiMbelx. OCHOBHbBIE
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IPOCTPAHCTBEHHBIE (PUTYPHI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.2. IlapamienbHOCTh
NPSAMBIX, IpsAIMOM U
IIJIOCKOCTH, TNIOCKOCTEN

CopepxaHue yueOHOro Matepuaa

[TapannensHble npsimMas U mwiockocts. Onpenenenue. [lpusnak. CpoiicTBa.

[Tapannensubie iockoctu. Onpeaenenue. [Ipuznak. CoiicTBa.

Terpasnp u ero snementsl. [lapamnenenunen u ero 3neMeHTbl. CBOMCTBA MPOTHUBOMOIOKHBIX
rpaHeil U nuaroHasnei napawienenunena. [loctpoeHrne 0CHOBHBIX C€UeHUN

KomOununpoBanHoe 3anstue

Tema 2.3.
[lepnenquKyISIpHOCTD
IIPSIMBIX, psIMON u

IIOCKOCTH, TNIOCKOCTEH

CopepxaHue yaueOHOro Marepuana

[Iepnenpukynsapusle npsimele. llapamnenbHble npsiMble, NEPIEHAUKYISPHBIE K IIIOCKOCTH.
IIpu3HaK NepHeHAUKYIIPHOCTH IPSIMON U INIOCKOCTH

KomOununpoBanHoe 3anstue

Tema 2.4. llepnenauxynsp
u HakJIoHHas. Teopema o
TpeX MEepPIEeHIUKYIsIpax

CopepxaHue yaueOHOro MaTepuana

[lepnienaukynap U HakjIOHHasA. Teopema O Tpex NEPHEHIUKYJApax. YTOJ MEXIy HpsIMOW U
IJIOCKOCTBIO.

Yrois Mexay MI0CKOCTAMU. [leprieHAuKyIspHbIE IIIIOCKOCTH.

PaccTosiHMs B IpOCTpaHCTBE

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.5. Koopaunatsl u
BEKTOPHI B IPOCTPAHCTBE

Cojepkanne y4eOHOro Marepuana

JlexapToBbl KOOpAMHATHI B IPOCTpaHCTBE. BekTophl B npocTtpancTBe. ClI0kKEHUE U BHIYUTAHUE
BEKTOpPOB. YMHOXXEHHE BeKTOpa Ha uncio. CkamsipHOe Mpou3BeAeHUEe BeKTOpoB. [IpocTeiimme
3a/1a4M B KOOpAMHATaX

KomOunmnpoBanHoe 3anstue

Tema 2.6. Ilpsamble wu
IJIOCKOCTH B MPaKTUYECKUX
3aa4ax

Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue NPUKIAOH020 MOOYs)

B3anmHoe pacnosiokeHue NpsIMbIX B MPOCTpaHCTBE. [lapaminenbHOCTh MPAMON M TIJIOCKOCTH,
NapajyieIbHOCTh IUIOCKOCTEH, MEPHNEeHIUKYISIPHOCTh IJIOCKOCTe. PacronokeHue mpsiMbIX U
MJIOCKOCTEW B OKpYXKamIIeM Mupe (MpUpoje, apXUTEKType, TeXHHUKe). PermieHune mpakTHUKO-
OPUEHTHPOBAHHBIX 3a7a4

HpaKTI/ILIeCKOC 3aHATUC

14
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Tema 2.7 Pemenue 3anau.
[IpssMble ¥ TUIOCKOCTH,
KOOpI[I/IHaTBI n BeKTOpBI B
MIPOCTPAHCTBE

Conepxanue yueOHOro MaTepraia

PacnonmokxeHne mpsAMBIX M IUIOCKOCTEM B mpocTpaHcTBe. IlepneHaukynsapHOCTs U
[apaJUIEIIbHOCTD MPSAMBIX U INIOCKOCTEHN. [leKapTOBBI KOOPAMHATHI B IPOCTPaHCTBE. BEKTOPHI B
npoctpancTBe. (Cllo)keHHME M BBIYMTAHME BEKTOPOB. YMHOXKCHHME BEKTOpa Ha YHCIO.
Koopaunatsl BekTopa

KomOuHMpoBaHHOE 3aHATHE 2

KonTponbnas pabota 2
Pasnen 3. OcHoBbl TpUroHOoMeTpuu. Tpuronomerpuyeckue GyHKUNHU 26
Tewma 3.1 CopepxaHue yueOHOro MaTepuala
Tpuronomerpuyeckue Panunannas mepa yrna. IloBopoT TOukM BOKpYr Havana koopauHat. OmnpeneseHue CuHyca,
(YHKLMM  IIPOM3BOJILHOTO | KOCHHYCA, TAHI€HCA M KOTAaHIeHca. 3HAKM CHHYCa, KOCHHYCa, TAHTCHCA W KOTAHI'CHCA IO
yria, yucia YETBEPTSAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U

TOTO XK€ yIJa

KomOununpoBanHoe 3anstue 6
Tema 3.2 OcHoBuble | ConeprkaHue yueOHOro MaTepuaa
TPUTOHOMETPUUECKHE Tpuronomerpuueckue TOXAecTBa. [IpeoOpa3oBaHMsl NPOCTEUIINX TPUTOHOMETPUUECKHUX
TOXKJIECTBA BbIpaxkeHHil. CHHYC, KOCHHYC, TAHI'€HC U KOTAHT€HC YIJIOB O M - O

KomOunmnpoBanHoe 3anstre 2 OK-01
Tema 3.3 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue OO6unacTh Ompene’eHuss 1 MHOXECTBO 3HAYEHHM TpUroOHOMeTpuuecKux (pyHKuuid. YETHOCTH,
(YHKLIMHM, HMX CBOWCTBA M | HEUETHOCTD, MEPUOJUIHOCTh TPUrOHOMeTpUUeckux (yHkimid. CBoiicTBa u rpaduku HyHKIHN
rpaduxu y =CO0S X, y =sin X, y = tg X, y = ctg x. Cxxarue u pactspkeHue rpadukoB TPUTOHOMETPHUUECKHUX

GbyHKUINH.

[Tpeobpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMMA

KomOnHMpoBaHHOE 3aHsTHE 6
Tema 3.4 O6parnbie | Comeprkanue yueOHOro Marepuana
TPUTOHOMETPUYECKHE OO6patHbie TpuroHoMerpuueckue GyHkiuu. Mx cBoiictBa U rpadukH.
byHKIIUU KomOuHupoBaHHOE 3aHsTHE 2
Tema 3.5 Cogepkanne y4eOHOro MaTepurana
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Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHEHHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YPABHCHMM OCHOBHBIX THUIIOB: IIPOCTEHIIME TPUTOHOMETPUUYECKUE
YpaBHEHUs, CBOJAIIMECS K KBaJpaTHBIM., pEIIAEMbIC pPa3JI0KCHUEM Ha MHOXUTEIH,
OJTHOPOJHBIE.

[Ipocreiiine TpPUroHOMETPUYECKHE HEPABEHCTBA

KoMOnHMpOBaHHOE 3aHSTHE 6
Tema 3.6 Pemenne 3amau. | Comepxanue yueOHOTO MaTepualia
OcHoBbl  Tpuronomerpui. | [IpeoOpazoBaHrie TPUTOHOMETPUYECKUX  BBIPAKCHUH. PelieHHE  TPUTOHOMETPHYECKHX
Tpuronomerpuyeckue YpaBHEHUI U HEPABEHCTB B TOM YHCIIE C HCIIOIb30BAaHNEM CBOMCTB () YHKIUI
byHKIIUN KoMOMHUPOBAHHOE 3aHATHE. 2

KoHTtposibHas pabota 2
Pasnea 4. [IpousBoanas u nepBoodpasHas pyHkuumn 38
Tema 4.1 [Tonstue | Coneprkanue yueOHOro MaTepuaia
npousBoaHoi. ®opmynel u | [Ipupamenne aprymenrta. Ilpupamenne ¢yHknun. 3amadd, OPUBOMANIME K TOHSITHIO
IpaBuiIa npou3BogHON. OnpeneneHue NPOU3BOJHOW. ANTOPUTM OTBICKaHMS IPOU3BOJHOW. DopMyiibl
muddepeHnpoBaHus nuddepentmpoanust. [Ipasuna quddepennnpoBanus

KomOunmnpoBanHoe 3anstre 4
Tema 4.2 Tlonarue o | ConepxaHue yueOHOro MaTepuaia
HenpepblBHOCTH  pyHKumu. | [Tonste HenpepbiBHON (yHkumu. CoiicTBa HenpepbiBHOW (QyHKIMH. CBs3b  MEXIy
Meton nHTEpBaIOB HEMPEPbIBHOCTbIO U JU(P(EepeHIUPYEMOCTbI0 (YHKIMM B TOUYKE. AJTOPUTM pELICHUs OK-01

HEPAaBEHCTB METOJIOM MHTEPBAJIOB

KomOunnpoBanHoe 3anstue 4
Tema 4.3 Coneprxanue yueOHOro MaTepuaa
I'eomerpuuecknii u | ['eomeTpryeckuii cMbICT MPOM3BOAHON (YHKIMH — YriIoBoH KOA(Q(UIMEHT KacaTelbHON K
buznueckuit CMBICI | TpaduKy (GYHKIMM B TOYKE. YpaBHEHHE KacaTelbHON K Tpapuky QYHKUUH. AJITOPHUTM
MIPOU3BOIHOM COCTaBJICHUS] YpaBHEHUs KacaTelbHOH K rpaduky pyHkunn y=f(x)

KoMOuHMpoBanHoe 3aHsTHe 2

Tema 4.4 MOHOTOHHOCTH

Cogepkanne y4eOHOro MaTepurana
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byHKIHN. Touku | Bo3pacranue u yObiBaHHE (YHKIMHU, COOTBETCTBUE BO3pACTaHUS M yObIBaHHUSA (YHKIMU 3HAKY
JKCTpEeMyMa IPOM3BOJHON. 3ajayM Ha MaKCUMyM M MUHUMYM. AJTOPUTM HCCIIEAOBaHUSA (DYHKIUM U

MOCTPOCHHUS €e TpaduKa C TOMOIIBIO MPOU3BOTHON

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.5 MHccnenosanue
byHKIIMI ©  TOCTpOeHue
rpapuKoB

Copepxanue yueOHOro MaTepuana

UccnenoBanme GpyHKIIMH HAa MOHOTOHHOCTB U MIOCTPOEHUE IPahuKOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.6 HauGompmiee u
HaVMEHbIIIEEe 3HAYEHUS

byHKIIUU

Cojnepkanue ydeOHOro Marepuana

Haxoxnenre HamOONbIIEro M HAMMEHBIIEro 3HAYeHWH (DYHKIUN, MOCTpOeHHE TpaUKOB C
MCII0JIb30BaHUEM arlapaTa MaTeMaTUYECKOr0 aHaIM3a

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.7 Haxoxnaenue
ONTUMAJILHOTO pEe3yJIbTaTa
C ITOMOIIBIO NTPOU3BOJHON B
IIPAKTUYECKUX 3aJa4ax

Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYis)

Haumenbiee u Haubosblliee 3Ha4eHHe (PyHKIUU

HpaKTI/IquKOC 3aHATUC

Tema 4.8 IlepBooOpa3Has
GyHKIUH. IIpaBuna
HaXO0XKJICHUS
epBOOOPA3HBIX

CopepxaHue yaeOHOro MaTepuana

O3HaKkoMJIEHHE C MIOHATUEM MHTErpajia U nepBooOpasHoil ans ¢pyukun y=f(x). Pemenne 3anau
Ha CB3b MEpBOOOPa3HON M ee MNPOU3BOJHOM, BBIYMCICHHWE NEPBOOOpPA3HOM s JaHHOU
¢yuknuu. Tabnuua ¢opMyn Ui HaxoXIeHHs 1mepBooOpasHbIX. I3yuenume mnpasuna
BBIYUCIICHHSI TEPBOOOPa3HOM

KomOunmnpoBanHoe 3anstre

Tema 4.9 ITnomans
KPHUBOJIMHEWHON TpAaNeruu.
@®opmyna  HerootoHa — —
JleiiOHuIa

CopepxaHue yaeOHOro MaTepuana

3agaun, OTPUBOSAIIME K TOHSTHUIO OMNPENEICHHOrO WHTErpaja — O BBIUHUCICHUHU IUIOMIAIN
KpUBOJIMHEMHOW Tpaneuuu. [loHsATHE oOnpenenéHHoro uHTerpaa. I'eomerpuueckuin u
buzndecKuii CMbICK onpeneneHHoro narerpana. ®opmyna Herotona — Jleioaua.

Pemenne 3amau Ha TNpUMEHEHHE WHTErpaja s BBIYMCICHUS (U3MUECKUX BEIHYMH U
IIomanaeu

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 4.10 Pemenue 3agay.
[IpousBognas U
nepBooOpasHas GyHKIUH.

Conepxanue yueOHOro MaTepraia

Qopmynsl u  mpaBwia auddepenuupoBanus. HccnenoBanue GyHKUIUMH € OMOIIBIO
npou3BoHON. Hanbonpiee 1 HanMeHbIee 3HaueHUs (PYHKITUH.
Brruncienne neppooOpasznoii. [IpuMeHenne nepBoodpasHoit

KoMmOnHMpOBaHHOE 3aHSTHE 2
KonrposnsHas pabora 2
Pa3znen 5. MHOrorpaHHMKM M TeJjia BpalleHust 22
Tema 5.1 [Tpusma, | Coneprxkanue yueOHOro Marepuaia
napasiesienumner, KyO, | [Ipusma (HakIOHHAs, TpsiMas, MpaBWwibHas) W e€ 3jeMeHThl. [lapamnenenunen. CBoiicTBa
MUpPaMU/Ia U UX CEUCHUS npsMoyrosnbHoro napamuienenunena. Ky6. [upamuna u e€ anementsl. [IpaBuipHas nupamuia
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 5.2 IlpaBwibnbie | Conepxanue yueOHOTO MaTepHalia
MHOTOTPaHHUKU B KU3HU [Inomans mNOBEPXHOCTH MHOTOTPAaHHUKOB. IIpocTeifmme KOMOMHAIMKM MHOTOTPAaHHHUKOB.
Brruncnenue 3ieMeHTOB MPOCTpaHCTBEHHBIX (uryp (p€Opa, auaronanu, yrisl). [IpaBunbHbIe
MHOTOTPaHHUKH
KomOuHnpoBaHHOe 3aHATHE 4
Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepricanue NPUKIAOH020 MOOYIs) OK-01
[Mununap, konye, map ¥ ux | Humuanap, konye, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOr0 KPYroBOTO LIMJIMHAPA, TPSIMOTO
CCUCHHS KpyroBoro konyca. M300pakenue ten BpaiieHus Ha mockocTy. [IpeacraBinenue 06 yceu€HHOM
KoHyce. CeueHMsl KoHyca (MapajuieIbHOEe OCHOBAHUIO U IPOXOJAIIee Yepe3 BEPIINHY), CEUeHUS
mUMHApa (TapajuieTbHO U TIEPISHIUKYISIPHO OCH), CeUeHMsIX mapa. Pa3BépTka muimmHApa U
KOHYycCa
ITpakTHYecKoe 3aHsATHE 4
Tema 54 O6wvemsl u | ConepxaHue yueOHOrO MaTepHuaa
IJI0IIA N nosepxHocTed | OO0beM mpsiMoyroiapHOTO mapamienenunena. O6beM kyda. OOBEeMBI TPSIMOW MPHU3MBI U
Ten mmHApa. O6beMbl TupamMuIbl U KoHyca. O0beM mapa
KomOnHnpoBaHHOE 3aHsTHE 2
Tema 5.5 IIpumepsl | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepryicanue NPUKIAOHO20 MOOYs)
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CUMMETpUH B ipodeccuu

[Tonsatue o cummeTpuu B mpocTpaHCTBE (LIEHTpaJIbHASL, OCEBast, 3epKaIbHas).

OO6o0mieHre MpeAcTaBiIeHUl O MpaBUIBHBIX MHOTOTPAHHUKAaX (TeTpa’ap, KyO, OKTasap,
JOJICKadAP, UKOCAIP).

ITpumepsl cuMmmMmeTpuii B mpodeccuu

[IpakTrueckoe 3aHsiTHE 4
Tema 5.6 Pemenue 3amau. | Comepxanue yueOHOro MaTepuana
MHoOrorpaHHukn " Tena
BpAICHES OOBEMBI U IJIONIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
KoMmOnHMpOBaHHOE 3aHSTHE 2
KonrposnsHas pabora 2
Pa3nen 6. Crenenn u kopHu. CTeneHHasi, NOKa3areJbHas U Jorapupmudeckass QyHKIHHU 38
Tema 6.1 Crenennas | Coneprkanue y4eOHOro Marepuana
¢yHkumus, ee  cBOWCTBA. | [ToHsTHE KOpHS N-OW CTENEHU U3 ACUCTBUTENBHOrO uncia. OyHKIUU y = VX wux croiicTBa U
[IpeobpasoBanue rpaduxu. CBoiicTBa KOpHS n-oii cteneHu. [IpeoOpa3oBaHme HPPAIMOHATBHBIX BRIPAKCHUN
BIZIPaX(eHHﬁ C KOpHAMH 1~ | KoMOMHHPOBAHHOE 3aHSTHE 6
Ol CTeneHn
Tema 6.2 Cgoiicta | ConepxaHue yueOHOTO MaTepuaa
CTENEHHU C pallMOHaANbHBIM U | [loHsTHE CcTemeHu C palroHaldbHBIM TMoOKazaTeneM. CTemneHHble (DYHKIMH, MX CBOWCTBA H
NENCTBUTEILHBIM rpaduku
MOKa3aTesIMH KoMOMHUPOBaHHOE 3aHSTUE 4 OK-01
Tema 6.3 Pemenne | Coneprxanue yaueOHOro Marepuaia
UppalMOHATEHBIX PaBHOCHJIBHOCTh HpPAIIMOHAIBHBIX YpaBHEHUH. MeToIbI X pelieHus
YpaBHEHHI KoMOMHUPOBaHHOE 3aHSITHE 4
Tema 6.4 TlokazarenvHas | Comeprkanue yaeOHOTO MaTepuaia
Gynkuus, ee  cBoiicTBa. | CTemeHb C MPOU3BOJBHBIM JICHCTBUTEIbHBIM MMOKazaresneM. OrmpeencHne MOKa3aTeabHOM
Iloka3arenbHble ypaBHEHUS | QYHKIIMM M €€ CBOWCTBA. 3HAKOMCTBO C NPHMEHEHHEM ITOKaszareidbHOUW (GyHKimmu. Pemenue
Y HEpaBEHCTBA MOKa3aTeJIbHBIX YPaBHEHUH METOJOM YpaBHUBAaHHS IOKa3aTeJe, METOJIOM BBEIECHUSI HOBOM
NepeMeHHOM, QYHKITMOHATBHO-TpAPUIECKUM METOA0M. Pelenne nmoka3aTebHbIX HEPABEHCTB
KoMOuHMpoBanHoe 3aHsTHe 6

Tema 6.5 Jlorapudm yucna.

Cogepkanne y4eOHOro MaTeprana
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CoiicTBa norapudmon

Jlorapudm uncna. CoiicTa jgorapudmon. Onepanus JorapupMHUpOBaHUs

KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 6.6 | Conepxanue yueOHOTO MaTepHasa
Jlorapudmmdaeckas Jlorapudmuueckas ¢yHkuus u ee cBoicTBa. [loHsATHE IOrapuMUYECKOTO YpaBHEHUS.
Gbynkuus, ee  cBoiicTBa. | Omepaius MOTEHIMPOBaHUs. TP OCHOBHBIX METOJA PEIICHHs JOrapu(MHUSCKUX YPaBHEHUI:
Jlorapugpmuueckue (yHKINOHATBHO-TPAPHUUECKHH, METO] OTEHIUPOBAHUS, METO| BBEJICHNUSI HOBOW IIEPEMEHHOM.
YpaBHEHUs, HEPABEHCTBA Jlorapudmuueckue HepaBeHCTBA

KomM0uHnpoBaHHOe 3aHsTHE 4
Tema 6.7 Jlorapudpmsl B | Ilpogheccuonanvro-opuenmuposannoe cooeprcanue (codepricanue NPUKIAOH020 M0OYJs)
IIPUPOJC U TEXHUKE [Ipumenenne norapudma. Jlorapmpmuueckass cnupans B mnpupoae. Ee Maremarndeckue

CBOMCTBA

[IpakTHyeckoe 3aHsTHE 6
Tema 6.8 Pemenue 3amau. | Conepxanue yueOHOro Marepuaia
Crenennas, nokasarenpHas | CTeneHHas, MoKasarebHas U jorapumudeckas pyHkuuu. PemeHne ypaBHeHHI
u norapupmuueckas | KoMOMHUPOBAHHOE 3aHATHE 4
Gynkunu KonrtponbHas pabora 2
Pa3nes 7. DjieMeHTHI TeOpUH BEPOSITHOCTEH M MATEeMaTHYeCKOH CTaTHCTHKH 22
Tema 7.1 CoObitue, | Conepxanue yueOHOro MaTepuaa
BEPOSTHOCTh coObITus. | COBMECTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpPOSITHOCTH CYMMbI COOBITHIA. Y CITIOBHAs
Cnoxenve M YMHOXKEHHE | BEpPOSTHOCTh. 3aBHCHUMbIE M HE3aBHCUMBIE COOBITHS. TeopeMbl O BEPOSTHOCTH MPOHM3BEICHUS
BEpPOSITHOCTEN cOOBITHH

KoMOuHnpoBaHHoOe 3aHsTHE 4 OK-01
Tema 7.2 BepositHOoCcTs B | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprycanue nPUKiIadHo2o mMooys)
poeCCHOHATBHBIX OTHOCHUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOMUYMBOCTU. CTAaTUCTHYECKOE OMpEIeTIeHNE
3aa4ax BepOsITHOCTH. OIleHKa BEPOSTHOCTH COOBITHS

[TpakTHdeckoe 3aHsTHE 6
Tema 7.3  uckpernas | ConepkaHue yueOHOro MaTeprasa
ciy4aitHas Benu4KHa, | Bunel cinydaiiHpix BenmuuuH. OnpeneneHue IUCKPeTHOW CilydyallHOM BeIMYMHBI. 3aKOH

3aKOH €€ paClIpCACIICHUA

pacnpeaciiCHus I[HCKpGTHOfI CJ'Iy‘IElfIHOfI BeIUYMHEL. Ee uncnoBbie XaPAKTCPUCTUKHU
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KomOunupoBanHoe 3anstue 4
Tema 7.4 3amaun | Comepxanue yueOHOTO MaTepHaia
MaTeMaTHYECKON [lepBuynas o00paOoTKa CTATUCTUYECKMX JAaHHBIX. YMCIOBBIE XapaKTEpUCTUKU (CpeaHee
CTaTHUCTUKH. apudMeTHuecKkoe, MenuaHa, pasmax, aucnepcus). Pabora c¢ Tabaumamu, rpaduxamu,

JrarpaMMamu

KomOunupoBanHoe 3anstue 4
Tema 7.5 Dnementsl Teopuu | Buabl coObiTuii, BepoATHOCTh cOObITHH. Cll0KeHHE U YMHOKEHHE BeposiTHocTel. JluckperHas 2
BEPOATHOCTEN U | cilydaiiHas BEJIMYMHA, 3aKOH €€ pacnpe/esieHus. 3a/1aqyl MaTeMaTHYeCKON CTaTUCTUKH.
MaTeMaTHYECKON KonTponbnas pabota 2
CTaTUCTUKH
KoucyabTanuu 4
IIpomexyTounas arrectauus (Ik3amen) — 1, 2 cemectp 24
Bcero: 219
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3.MeToauyeckue yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
pador

Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

— Lens u 3agaun yueOHOM AUCHUIIIMHEI — TPEOOBaHUsI K Pe3yJIbTaTaM OCBOCHUS YUeOHOI
JTUCITUTUTAHBL:

Y4eOHas AMCUUIUIMHA OPUEHTHPOBAHA Ha CIICAYIOLIHE LeITH:

— @opMupoBaHHE TPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAyKH, CPEICTBE
MOJICJIMPOBAHUS SIBJICHHUH U TPOIECCOB, 00 UIesIX U METOIaX MaTeMaTHKH,

— pa3BUTHE JIOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, alTOPUTMHUYECKOM
KYJNBTYpPbl, KpHTUIHOCTH MBITINICHUSI HA YPOBHE, HEOOX0auMoOM i Oymymied mpodeccHoHanbHOM
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

— OBJaJICHUE MAaTeMaTHYeCKHMHU 3HAHUSMH U YMEHUSMHU, HEOOXOAWMBIMH B TIOBCEAHEBHOHN >KHU3HH,
AJid U3YUYCHHA CMCKHBIX €CTCCTBCHHOHAYUYHBIX JUCHHUIUIMH Ha 633OBOM YPOBHEC U AUCHUILIIUH
Mpo(heCCHOHANPHOTO IHKIA, [UIsI TMONydeHHs o0pa3oBaHusl B o00macTax, He TpeOyrommx
yrIyOJICHHOM MaTeMaTHYeCKOH MOIrOTOBKHY;

— BOCHHUTaHHE CPEACTBAMH MAaTEMAaTHKH KYJIbTYphl JIMYHOCTH, MOHUMAaHUS 3HAYUMOCTH MaTEeMaTHKU
JUTS. HAYYHO-TEXHUUYECKOTO MPOrpecca, OTHONICHUS] K MaTeMaTHUKe KaK K YacTH OOIEYeNIOBeUeCKON
KyJBTYphl Yepe3 3HAKOMCTBO C HWCTOPHEW pa3BUTUS MaTeMaTHKH, DBOJIOIUEH MaTeMaTHUECKHUX
uaei.

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

- 3HaUCHHE MaTeMaTH4YeCKOM HAayKu Jid pCIICHHA 3a/lad, BO3HUKAIOMIUX B TCOPHUU W MPAKTUKE;
MIUPOTY M B TOXE BPEeMsl OTPAHMYECHHOCTh NMPHMEHEHHUS MaTeMaTH4eCKHX METOIOB K aHalu3y H
WCCIICJIOBAHUIO TIPOIECCOB U SIBIICHUH B MPUPOJIE U OOIIIECTBE;

— 3HaueHHWe MPAKTHKH W BOIPOCOB, BOZHUKAIOIIMX B CaMOl MaTeMmaTuke s (QOpMHpPOBaHHUS U
pa3BUTUA MaTeMaTUYeCKOMN HAaYyKH,; UICTOPUIO Pa3BUTHA MOHATHA YKCJida, CO3AaHNd MAaTEMATUYECKOT' O
aHaJin3a, BOSBHUKHOBCHHSA U PA3BUTUA T€OMCTPUU;

—  YHHBEPCAIbHBIM XapaKTep 3aKOHOB JIOTMKHM MATEMATHUYECKHMX PACCYKIEHUH, UX INPUMEHHUMOCTb BO
BCEX 00JIACTSIX YeJIOBEUECKON JesITeTbHOCTH;

—  BEPOSITHOCTHBIH XapaKTep pa3INyHBIX MPOIECCOB OKPYKAIOIIETO MUPA;

— BKJIAJ] POCCHHCKAX W 3apyOEKHBIX YYEHBIX, OKa3aBIIMX HaWOOJbIlIee BIMSHUE HA pPa3BUTHE
MaTEMAaTUKH.

Buabl npakTUYeCKUX 3aHATHI

[IpakTrueckass paboTa BBHINONHSETCS CTYACHTAMH, 0] PYKOBOJICTBOM IIPEIOaBaTelsi, KOMILIEKCa

yueOHBIX 3aJlaHUil HalPaBICHHBIX HA YCBOCHHWE HAayYHO-TEOPETHYECKHX OCHOB y4eOHOW NWCIMIUIMHBL,

HpI/IO6peTeHI/Ie IMMPAKTUYCCKUX HABBIKOB OBJIAJICHUA METOAAMU HpaKTH‘IeCKOﬁ pa6OTBI C INPpUMEHCHHUEM

COBpPEMCHHBIX I/IH(I)OpMaIII/IOHHI)IX U KOMMYHUKAITUOHHBIX TexXHoJorni. BreImomHeHus HpaKTH‘IeCKOﬁ

paboThI CTYAEHTHI IPOU3BOAAT B MIMCHbMEHHOM BHJIE.

CTyneHT OoJDKeH:

3HATh/TIOHUMATh:

— 3HaUYeHHE MaTeMaTH4YeCKOU HAayKW Jid pEIICHHA 3a/Jad, BO3HUKAIOUNIUX B TCOPHUU M IIPAKTUKE;
IIUPOTY M B TO € BPEMs OTPaHUYEHHOCTb MPUMEHEHUS] MaTeMaTHYECKHX METOAOB K aHAIU3y U
MCCIIEIOBAaHUIO TIPOLIECCOB U SIBIICHUI B IPUPO/IE U OOIIECTBE;

— 3HAueHHE NPAKTHUKH M BOIMPOCOB, BO3HUKAIOIIMX B CaMOH MareMaTHke il (OPMHUPOBAHHS H
pa3BUTUA MaTeMaTUYeCKON HAaYyKH,; UCTOPUIO Pa3BUTHA MMOHATHA YHCJia, CO3AaHNd MAaTEMATUYCCKOT' O
aHaJn3a, BOSHUKHOBEHHUS M Pa3BUTHUSI TE€OMETPHH;

— YHHBEpCAIbHBIN XapakTep 3aKOHOB JOTHKH MAaTEeMAaTHYECKHX PAacCyXIEHHUH, NX IPUMEHUMOCTH BO
BCEX O0JIACTSIX YEIIOBEUYECKOH NESITEIbHOCTH;

—  BEPOSITHOCTHBIN XapaKTep pa3iIMYHBIX MPOLECCOB OKPYKAIOLIETO MUPA.

— IlpakTuueckue 3aHATHS CIOCOOCTBYIOT OoJiee ITyOOKOMY MOHHMMAaHHUIO TEOPETHYECKOro MaTepuaina
yueOHOro Kypca, a TakkKe pa3BUTHIO, (HOPMHUPOBAHWIO W CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTUC Aucm 23

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

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

Tema 1.1: Llenp v 3a1aun MaTEMATUKH IIPU OCBOCHHH CIIEMHUAILHOCTH. YKciia U BEIYHCICHUS.
Conepkanue: Llenb ¥ 3ajlayn MaTeMaTHKUA NPU OCBOCHHMM CIELUAIbHOCTH. ba3oBbie 3HAHMS U

YMCHHA 110 MAaTEMAaTUKEC B HDOd)CCCHOHaHBHOﬁ M B IOBCSJIHEBHOM JEATEILHOCTH. JICHCTBUS HaJ
HOJIOKHUTECJIBHBIMHU W OTPUIIATCIBHBIMHU YU CJIAMHU, C OOBLIKHOBEHHBIMH U ACCATHYHBIMHA I[DO65[MI/I.
JIeHCTBHA CO CTEICHSIMH, d)ODMVJIBI COKpAmICHHOI'O YMHOXKCHU .

Tewma 1.2: IIponieHTHBIE BRIYMCICHNS. Y paBHCHUS M HEPABESHCTBA.

Conepxanwe: [IpocThie TPOIEHTBI, Pa3HBIC CIOCOOBI MX BBIYUCIICHHUS. JIMHEHHbIC, KBAAPATHBIC,

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

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

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

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

IIJIOCKOCTH.
Tema 2.1: OcHOBHBIC IOHITUS cTepeoMeTpun. PacmoiokeHne MpsIMBIX 1 INIOCKOCTEN

Conepxxanne: [lpeamer crepeomerpuu. OCHOBHbBIC TOHATHS (TOYKA, MpsMas, IUIOCKOCTH,

npocTpancTBo). OCHOBHEIE aKCUOMBI _cTepeoMeTpuH. llepecekarommecs, napauieidbHBIE H

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

apsaMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE DUTYPHI.

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

Conepxxanne: [lapamnenbHble mnpsMas W IIIOCKOCTh. Ompenenenue. [lpusznak. CBOMCTBa.
INapamnensHble mIockocTH. Onpenencaue. IlpmsHak. CpoiictBa. TeTpasjap M ero 3JIEMEHTHI.
[Mapammenenunen M ero djgeMeHTHL. CBOWCTBA NIPOTHMBONONOKHBIX TpaHEHd M JHaroHancu

napanaenenunena. IlocTpoeHrne OCHOBHBIX CEUCHUM.

Tema 2.3: [leprieHAUKYASIPHOCTD NMPSIMBIX, IPAMON U IUIOCKOCTH, IIJIOCKOCTEN.

ConepmaHHe: HGDHCHJII/IKVHSIDHBIe OpAMBIC. Hapannem,HLIe OPpAMBIC, NEPICHAUKVYIISIPHBIC K

IIJIOCKOCTH. HDI/ISHaK ONEPICHANMKYIAPHOCTH HDSIMOI\/’I 1 IIJIOCKOCTH.

Tema 2.4: [lepueHauKkyasap ¥ HakIoHHAS. TeopeMa 0 TpeX NepIeHAUKYIISIpaXx.

CO,Z[Cp)KaHI/ICZ IlepneHauKyIsp U HakJIOHHASA. TeopeMa 0 TpeX HepHeHAMKYIIIpaxX. YTOI MEXIY
OpsMON M IJIOCKOCTBIO.  YTOJI MEXAY IJIOCKOCTAMHU. I[lepHeHAuKYISpHBIE ILIOCKOCTH.
PaccTosiHus B IpOCTpaHCTRE.

Tema 2.5: KoopanHaThl 1 BEKTOPHI B IPOCTPAHCTBE.

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

BBIYMTAHHUC BCKTOPOB. YMHOXEHHE BCKTOpAa Ha 4YHCJIIO. CK&J’IHDHOG IOPOU3BEACHUC BCKTOPOB.

IIpocTeiinme 3a1a4uu B KOOPAUHATAX.
Tema 2.6: IIpssMbIe U INIOCKOCTH B IIPAKTUYESCKUX 3aJadax

Conepxanne: BzauMHoe pacnofiokeHHe OpsIMBIX B IpocTpaHcTBe. [lapamienbHOCTh NpsSMOU U

IJIOCKOCTH, ITapaJUI€IbHOCTh INIOCKOCTEN, IEPIEHIUKYIIPHOCTh IJIOCKOCTEH. PacrosokeHune
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OpAMBIX H ILIOCKOCTEl B OKpVYXKaromeM MHPC (HDI/IDOILC, APXHUTCKTYPEC, TCXHI/IKG). Pemienue

OPAKTUKO-OPUCHTHUPOBAHHBIX 3a4a4.

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

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

apaJUIEIbHOCTh IPSAMBIX M IJIOCKOCTEN. JIeKapTOBEI KOOPAMHATEL B IPOCTPAHCTBE. BEKTOPEI B
npoctpadcTBe.  CloKEHHE UM BBIYMTAHME BEKTOPOB. YMHO)KEHHME BEKTOpa Ha  YHCJIO.
KoopauHaTel BEKTOPA.

Tema 3.1: TpuronoMeTpudeckre GYHKIHMH IPOU3BOJBHOIO YIia, YUCIA.

ConepmaHHe: Paguannas mepa yriaa. IToBopoT TOYkH BOKPYTr Hadaja KoopjauHat. OnpeacicHue
CHHYCa, KOCUHYCa, TAHI'CHCA M KOTaHI'e€Hca. 3HAKHM CUHYCca, KOCUHYCA, TAHIeHCca M KOTAHI€HCa 110

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

TOrQ K€ yrjia.
Tema 3.2: OCHOBHBIE TPUT'OHOMETPHUYECKHE TOXKJICCTBA.
COI[ep)KaHI/ICZ TpuronoMeTpuuecKmue TOXACCTBA. HDCO6D330B&HI/I${ POCTESHIITHNX

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 OoIpeAcICHUS W MHOKECTBO 3HAYEHHMH TPUTOHOMETPHYCCKUX d)VHKHI/Iﬁ

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

bVHKIIMA Vv = c0os X, V = sin X, V = tg X, v = ctg X. Cxkarve ¥ pacTsKeHHe TrpadHKOB

TpuroHomeTpuueckux GyHkiui. [IpeoOpa3oBanne rpadMKOB TPUTOHOMETPUIECKUX ()YHKIIUH.

Tema 3.4: OOpaTHbIE TPUTOHOMETPUYECKHE (DVHKIIHH.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5 Tpuronomerpuyeckre ypaBHeHHs U HEPABEHCTBA.

Copnepxanue: YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHe 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 TPUTOHOMETPHH. TpUTOHOMETPpHUYECKHE (DVHKIIUH.

Conepxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHHIA. Pemienue

TPUTOHOMETPHUUYCSCKUX YPABHCHMM M HEPABEHCTB B TOM YMHCJIE C MCHOJIL30BAHMEM CBOMCTB
byHKIIHH.

Tema 4.1: [Toustue npousBoanoi. Popmyiel 1 npasuia uddepeHIMPOBAHHUSL.

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

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynel muddepennmposanns. [Ipasuna nuddepeHIMpoBanus.

Tema 4.2: IloHsiTHE O HENPEPLIBHOCTH (HVHKIIMK. MeTOI HHTEPBAIOB

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

HEPAaBCHCTB MCTOJOM MHTCPBAJIOB.

Tema 4.3: ['eomeTpryeckuii U HU3UYESCKUN CMBICI ITPOU3BOIHOM.
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Conepxanne: ['eoMeTpHUeCKUl CMBICT MPOU3BOMHOW (YHKIIMU — 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 PYVHKIIMU. TOUYKH SKCTpEMYMA.

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 GyHKIMH U MOCTPOEHUE IPadUKOB.

Conepxanue: UccnenoBanne GyHKIIMA 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 allrapara MaTCMaTHu4CcCKOro adajimnsia.

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

Conepxkanre: O3HAKOMJICHHE ¢ TOHATHEM HMHTErpaia U MepBooOpasHoi mis dyHKmH y=f(X).

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

nagaor dvyaKmuu. Tadbmmna GopMyl JUid HaX0XKASHUS MepBOo0oOpas3HbeIX. M3vueHue mpasuiia

BBIUMCIICHUS IEPBOOOPA3HON.

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 ompeaesieHHoro uurerpaia. Popmymna Herorona — JleiOHuIa.

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

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

Conepxxkanne: Dopmynbl  u mpaBuna auddepeHnmpoanus. MccnenoBanne GyHKIUNA ¢

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

nepBooOpas3Hoi. [IpuMeHeHne IeEPBOOOPA3HOIM.

Tema 5.1: [Ipu3ma, napauieaenuIe, KV6, nupamMugia U uX CCUCHHUA.
CO,Z[Cp)KaHI/ICZ [Ipu3zma (HaKJ'IOHHaH, npsiMasi, IpaBuibHasg) U e€ saeMeHTHL. Ilapammenenumes.
CBo¥icTBa IPSIMOYIOJbHOTO HapauicACHuIe/Ia. KV6 ITupamuga u e€ s1eMeHThl. IIpaBuiabHAS

nupamuaa
Tema 5.2: [IpaBuiibHBIE MHOTOTDAHHUKH B KU3HU.

Conepxkanme: [lmomans  MOBEPXHOCTH  MHOTOTPaHHHMKOB.  [Ipocteifmme KOMOWHAIUU

MHOT'OI'PaHHUKOB. BrluncieHNEe DIIEMEHTOB IPOCTPAHCTBECHHBIX d)I/IFVD (pé6pa, JAvaroHajiu,

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

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

Copnepxanne: [lwmmHap, koHyc, chepa u 1map. OCHOBHBIE CBOWCTBA IPSIMOTO KPYTOBOTO
WIMHIPA, TPSIMOTO KPYTOBOTO KoHyca. HM300paxkeHue Tell BpalleHWs Ha IUIOCKOCTH.

IIpencraBnenue 00 yceu€éHHOM KoHvce. CeueHus kKoHyca (mapauiedbHOE OCHOBAHUID U

25



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTUC Aucm 26

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, OCeBasi, 3epKaJibHAs).
O06001IeHe TPEACTABACHUNA O NIpaBWILHBIX MHOIOTDAHHHKAX (TeTpasap, KyO, OKTasiap,

NOJeKadap, uxkocadap). [lpumepsl cuMMeTpuii B IpoECCHUN.

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

Conepxkanne: O0beMbl U IIIOMIATN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BpAIICHUS.

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

CTCIICHH.

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

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

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

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

CBOMCTBA U TPADUKH.

Tema 6.3: Pemmenne nppantmoHAIBLHBIX VDABHEHHUH .

Coneprkanrie: PaBHOCHIBHOCTh HPPAIIMOHAIBHBIX YPAaBHEHUN. METObI UX PEIICHHUS.

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

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOWM3BOJLHBIM _JICHCTBUTENLHBIM _MoOKa3aTteneM. OnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I M _ec CBOWMCTBA. 3HAKOMCTBO C NPUMCHCHHEM N0KA3aTSIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCJIbHBIX HCPABCHCTB.

Tema 6.5: Jlorapudm guciaa. CBoiicTBa Jorapudmos.

Conepxanne: Jlorapudwm uncna. CpoiictBa Jorapudmon. Onepaiust 1orapudMupoBanus.

Tema 6.6: Jlorapudmuueckass GyHKIMA, e€  cBoiictBa. JlorapudMuueckue ypaBHEHMHS,
HEpaBEHCTBA.

Copnepxanne: Jlorapubmudeckas QGyHKIMS W ee cBowcTBa. lloHaTHe jorapudmuyueckoro
ypaBHeHHa. Onepanus MOTEHIUPOBaHHUS. TpH OCHOBHBIX METOAA PEUICHHUS JOrapu(PMUUECKHX
ypaBHEHHUH: (QYHKIIHOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHUs, METO] BBEIECHHS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7: JlorapudMbl B IPUPOJIE U TEXHUKE.

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

MaTeMaTHYECKHE CBOMCTBA.

Tema 6.8: Pemienue 3anau. CreneHHas, nmokasarejibHas U Jjorapudpmuyeckas QVHKIMH.

Conepxanne: CTeneHHas, TOKa3aTenbHas U Jorapudmudeckas GyHKIUU. PenieHne ypaBHeHHIA.

Tema 7.1: CoObiTre, BeposTHOCTH COOBbITHSA. ClI0KEHUE U YMHOKEHUE BEPOSITHOCTEN.
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CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TGODQMLI O BEPOATHOCTH CYMMBbI COOBITH. Y clIOBHAS

BCPOATHOCTD. 3aBUCUMBIC U HE3aBHUCUMBIC COOBLITHS. TGODCMBI O BCPOATHOCTHU ITPOMU3BCACHHA

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

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

Tema 7.3: IuckpeTHas coydyaiiHas BEIWYMHA, 3aKOH €€ paclpeacIcHHUS.

Buapl  cnyualigeix  BenuuuH.  OnpenelieHne AWMCKPETHOM CIyJYalHOM BEIWYMHBL 3aKOH

pacupelesieHus JUCKPETHON Cay4arHON BeIUYMHLL. Ee YncI0BbBIe XapaKTEPUCTUKH.

Tema 7.4: 3agaun MaTeMaTHYECKON CTATHCTUKH.

[lepBuuHasg o00pabOTKA CTATUCTUYECKHUX JAHHBIX. YWCIOBBIE XapaKTEpUCTUKH (cpenHee

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

Tema 7.5: D1eMEHTEI TEOPUH BEPOATHOCTEN M MATEMATHYECKON CTATUCTHKH.

Buabl coOBITHH, BEPOITHOCTH COOBLITHUN.CIOKEHHE M YMHOXKEHHME BEPOATHOCTEN./IMCKpeTHAas
clyyaiiHas BEIMYMHA, 3aKOH €€ paclpeaeneHns.3agauyyu MaTeMaTHIECKON CTATUCTUKH.

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpoibHAs OlleHKA PE3yNIbTaTOB 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. KOoHTpPOJIbHO-U3MePUTeIbHbIE MATEePHAJIbI BKJIIOYAKOT:
4.2.1.@0HI OLIEHOYHBIX CPEACTB AJIS1 BXOAHOI0 KOHTPOJIA

Bxo/1HO! KOHTPOJIb COCTOMT W3 3a/laHui, B3ATHIX U3 OTKpbIToro 6anka OI'D u BIIP mo
MareMarvke. Ha BhImogHEeHUE 3aaHuil BXOAHOTO KOHTpOJis naercd 1 akagemuueckuil yac (45

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

OO0s3aTennbHAasl YacTh CONEPXKHUT 3aJaHUS MHHUMAJIBHOTO 00s3aTEIBHOTO  YPOBHS,
IOIOJIHUTEIbHAS YacTh — OoJiee CII0XKHBIE 3aIaHus.

[Ipu BBITTOTHEHWH 3aIaHUK TPEOYETCS MPECTAaBUTh X0 PEIICHUS U yKa3aTh MOJYICHHBIN
otBeT. [IpaBUIBHO BBIMONHEHHOE 3aJaHHE M3 00S3aTENBFHON YacTH OICHUBAETCS B OJUH Oail;
MPABWJILHOE BBIITOJIHCHUE 3aJaHWK JIOTIOJHUTEILHOW YacTH OICHWBaeTcs 3 Oamuramu wiam 1-2
OayamMu 32 YaCTHYHOE PEIICHHUE.

bauibl, mostydeHHbIE 3a BCE BBINOJHEHHBIE 3a/IJaHHs], CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme
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Ommemka Yucno o6annoes,
Heo0X00umoe 015 NOJIy4eHUs OmMemKu
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauurno) 13-15
Oopazosamenvhble pe3yibmamot, nooJexcauiue nposepke (rj1emenmot):
JP6 1, JIP6 5, IP6 6, 1P6 9, /1IP6 12, J1P6 14.
OK 01
3aoanusn 6x00H020 KOHMPONA
Oo0si3aTe/ibHAs YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLLL Omeem U3 UYembvlpex

npeOJZOcheHHblx.'

1. (1 6am) PackpoiiTe GpOpMyTy COKpAIIEHHOTO YMHOKEHHS a2-b?:
A) a2-2ab+b?B) (a-b)(a+b); B) a’+2ab-b%; I) (a-b)(a-b)
2. (1 6amn) [Inomaap TpeyrodpHUKA BEIYUCISAETCS 1O opMyIie:
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 cieayromux 9rcell 3aKIi0YeH0 MEXKTY YUCIaMu 17 4 8

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

4. (1 6ann) Jans! rpaduxu pynxnuii. Kakas ¢popmyna coorBeTcTByeT rpaguky 3):

1) N 2) | 3)

o[ 11| o[ 1 o[ 1

1 9
:—x—6 =

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

Ilpu eévinonnenuu 3adanuit 5-8 3anumume x00 peuwienus u nOJIy4eHHbLI Omeem.

I 11
_|__

5. (2 6amra) Beraucnure: 2 5

6. (2 6amma) Pemmre ypaBHenme X°-7x+10=0. Ecnin ypaBHeHHe HMeeT Ooiee OIHOTO

KOpH$, B OTBET 3allUIINTE MEHBIIUIN U3 KOPHEH.
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7. (2 6amna) s pemoHTa Tpedyercs 57 pynoHoB 000eB. Kakoe HauMeHbIIIee KOJTHYECTBO
nayek OOOMHOro Kies HYKHO JJisi TaKOro PEeMOHTa, eciau | mayka Kies paccyuTaHa Ha 5
pyJIOHOB?

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

JonoJHuTeIbHAA YACTh

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

9. (3 6aya) Ppr6010B IpOTUTBIT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE BBEPX 10
TEUCHHIO PEKH, 3aTeM OPOCHII SIKOPB, 2 Yaca JIOBUJI PBIOY U BEPHYJICS 0OpaTHO uepe3 5 4yacoB OT
Hauaia myremecTBrs. Ha kakoe paccTossHUEe OT MPHUCTAaHW OH OTILIBUL, €CITU CKOPOCTh TE€YCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKU 6 KM/4?

4.2.2 ®oH/ OLIEHOYHBIX CPECTB /sl TEKYIIero KOHTPOJIA
Texymuii KOHTpOJIb NPOBOJATCS BO BpeMs AyIAUTOPHBIX 3aHATHM 110 MAaTeMAaTHUKE B
COOTBETCTBUHM C Y4YeOHBIM IUTaHOM H paboueir mporpammbl OJ] «Marematuka» 1O BceM
pasnenaM nporpamMmsel. TeKylui KOHTpPOJIb COCTOMT M3 JBYX YacTel: TEOPETUYECKOW U
npaxkTudeckoi. IIpu aToM oOyuaroniyecs noay4aroT 1B€ OTMETKH.

TeopeTnueckas 4acTb MPOXOTUT B (JOpME YCTHBIX OTBETOB: OOYYArOIIHECs BBITATUBAIOT
MATh KAapTOYEK C BOMPOCAMHU, JAIOT TMOJHBIM OTBET (CO CIHUCKOM BOIPOCOB OOydYaromiuecs
3HAKOMSITCS B Ha4Yalle U3y4eHUs pa3ziena).

IlIkana nepesooa 6a1106 6 ommemKu N0 NAMUOANIbHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemos Ha meopemuuecKue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3amaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0OThI) YACTUYHO B3ATHI U3 OTKPHITOTO
0auka EI'D u BIIP mo marematuke.
Ha BeImoHeHNEe KOHTPOIBHON pabOTHI M0 MaTeMaTuke naetcs | akagemuueckuid gac (45

KonrtponbHas pabota cocTOUT UX 2-X yacTeil. B mepBoit yactu npeziaraercst BBINOIHUTD 4
3aJaHds — BBIOpATh TPABWIBHBIA OTBET W3 YETHIpEX MPEMJIOKEHHBIX. Bo BTOpoil uacth

npeJIaraeTcs BBIMOJHUTE 6 3a1aHui — 0(OPMUTH X0 PEIICHUS U 3alucaTh MOJyIeHHBINA OTBET.
3a mpaBUIILHOE BBIMOJHEHHUE JIIOOOTO 3a/laHUs TIEPBOM YACTH OOYUYaIOIIMICS TMOTydaeT
onuH Oamna. [IpaBunbHOE BBHIMOJTHEHHE 3a/IaHUN BTOPOI YacTH olleHHWBaeTcs 2 Oamiamu win 1
0asJIoM 3a YaCTUYHOE pelleHUeE.
bannel, moxyyeHHbIe 32 BCE BBIITOJIHEHHBIE 3a/1aHHsI, CYMMUPYIOTCA.
IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemxka Yucno 6annos,
Heo0x00umoe 011 NoJIy4eHUs1 OMMEMKU
«3» (y008.) 8-10
«4» (xopowio) 11-13
«3» (omauuno) 14-16
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4.2.2.1 Konmponvnasa paboma no meme: «llpamoie u nnockocmu, KOOpouHamul u 6eKMopbl

1.
2.
3.
4.

6 npocmpancmee)

Obpa3zosamensHhsle pe3yibmanal, nodexcauiue nposepke (Inemenmet):

JAP6 1, IP6 9, PG 11, PG 12, JIP6 13, JIPG 14.

OK 01

Teopernyeckue BONPOCHI:

Cdopmynupyiite Teopemy [ugaropa.
[lepeunciute OCHOBHBIE (GUTYPBI B IIPOCTPAHCTBE.
[Tepeunciure criocoObl 3a1aHKS TNIOCKOCTH.
[Iponomkute Teopemy: «Eciau onHa W3 IBYX MapajuICNIbHBIX MPSIMBIX MEPICHIUKYISIPHA

IIJIOCKOCTH, TO...».

5. Ilponomxure Teopemy: «Eciu qBe napauienbHble JIOCKOCTU IIEPECceKaroTcs TPEThe, TO. .. ».
6. ChopmynupyiiTe onpezeseHre IBYrPaHHOTO YyIia.
7. PackpoiiTe NOHSTHE «yTrOJ MEXKIY IPSIMBIMU».
8. Ilepeuuncnute B3aMMHOE PacIOIOKEHUE JBYX MPSIMBIX B IPOCTPAHCTBE
9. Kakue npsiMble Ha3bIBAIOTCS MapauIeIbHBIMH B IPOCTPAHCTBE?
10. Kakue npsiMble Ha3bIBaIOTCS CKPEIIMBAIOLIMMHUCS B IPOCTPAHCTBE?
11. Kaxkue npsmMble Ha3bIBAIOTCS IEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
12. Ilepeuncnure B3aUMHOE PACIOI0KEHUE MPSMOMN U IIJIOCKOCTU B IIPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «YTOJ MEXIY MPSIMOM U TUIOCKOCTBIO.
14. PackpoiiTe NOHATHE «1apaJIeTbHOCTh MPSIMON U IIIOCKOCTH.
15. PackpoiiTe noHATHE «IEPIEHIUKYISIPHOCTD MPSIMON U TUIOCKOCTH.
16. IlepeuuciuTe B3aMMHOE PacIoIOKEHUE IBYX INIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YTOJl MEXY MIIOCKOCTIMU.
18. PackpoiiTe NOHATHE «TapaJIETbHOCTh MIIOCKOCTEN».
19. PackpoiiTe MOHATHE «IEPIEHIUKYIIPHOCTD TUIOCKOCTEM.
20. Kak HaliTu paccTosiHUE OT TOYKH JI0 PSAMOA?
21. Kak HalTH pacCTOSHUE MKy MPSIMBIMH?
22. Kak HaliTH pacCcTOsIHUE MEXy MI0CKOCTAMU?
23. Tlponmomxkute onpenencHue: «lleprmeHIuKyIsIp — 3TO...».
24. Tlponomxute onpenenenue: «HaknoHHas — 3T10...».
25. Tpomomxkute onpenenenne: «I[IpoeKius HAKITIOHHOM — 3TO...».
26. Ilepeuncnnre cBOWCTBA MapauieIbHOIO MPOSKTUPOBAHUSL.
27. VI3 9ero cOCTOUT MPSMOYTOJIbHAS CUCTeMa KOOPJMHAT B MPOCTPAHCTBE?
28. Ecnu Touka JeXUT B IIOCKOCTH XY, KaKkas KOOpJIMHATa y Hee HyJeBas?
29. TlpuBemute mpuMep KOOPAWHAT TOUKHA A, KOTOpast JICKUT HA OCH Z.
30. PackpoiiTe MOHATHE «BEKTOPY.
31. Kakue BeKTOpHI HAa3bIBAIOTCS KOJUTHHEAPHBIMHE?
32. Kaxue BeKTOpbI HAa3bIBAIOTCS NEPIIEHAUKYISAPHBIMU?
KonrtposabsHas pa6ora
IlepBas yacrTb
Ilpu pewenuu 3adanun 1-4 3anumume npasunvHLIL OmMEEeM U3  Uemblpex
npeo10IHCceHHbIX.

1. (1 6ann) Pacmmdpyiite kpaTKyio 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) [psmeie AB u CJ{ ckpemuBartotcsi. Kakoe pacnonoxenue umerot npsmsie AC
u BJ1?

A) napamnensHsle; b) neprnenaukyinspusle; B) ckpemupatores; ') nepecexarorcs.

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

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

4. (1 6amn) Haumer toukm A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro oTpe3Ka
sBisiercs Touka M(0,3,4)?

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

Bropas yacth

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

5. (2 6amna) Yepes koHubl otpe3ka AB u ero cepenuny M mpoBeneHbl MapajiiefbHbIe
IIPsIMBIE, MIEPECEKAIOIME HEKOTOPYIO IUNIOCKOCTh B Toukax A1, B1 m Mi1. Halinure mumny otpeska
MM3, ecnu oTpe3ok AB He nepecekaeT miIockocTh U ecii AA1=6,8cm, BB1=7,4cwm.

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

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

8. (2 6anna) Haueptuts ky0 ABCIA1B1C1/11. [loctpouts Touky KEAB, Touxky MEIJ11C,
otpe3ok PEEA1B1Cs.

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

10. (2 ©Oamma) Odopmute auct Oymaru A4 BEepTUKAIBHBIMH, TOPU3OHTAIBHBIMU,
HAKJIOHHBIMH JIMHUSIMU, HCTIONB3Yys Pa3HbIe IBETOBBIE OTTEHKH.

4.2.2.2 Konmponwvnaa paboma no meme: OcrHoevlt mpuzonomempuu.
Tpuzonomempuueckue pynxkyuu

Ooépaszoeamenvhole pe3yromamel, noodaexcaujue npoeepke (Inemenmot):
J1P6 1, J1P6 3, IPG 5, Z1P6 14.

OK 01
Teopernyeckune BONpPOCHI:

1. YeMy paBeH yroi B OJIUH paguaH?

2. B kakux 4eTBepTSIX TPUTOHOMETPUUYECKOTO Kpyra (QYHKIUS y=sinX MNPUHUMAET
MIOJIO’KUTENbHBIE 3HAYECHUA?

3. B kakux 4eTBepTAX TPUTOHOMETPUUECKOr0 Kpyra QyHKIUS y= COSX MPUHUMAET
OTpHULIATENIbHBIE 3HAUEHUS?

4. [Tponomxute onpenenenue: «CHHYC OCTPOroO yria — 3TO...».

S. ITponomxure onpenenenue: «KocuHyc ocTporo yria — 3t1o...».

6. [Iponoikure onpenenenue: « TaHTreHC OCTPOro yria — 3To...».

1. ChopmynupyiiTe 0CHOBHOE TPUTOHOMETPHUECKOE TOMKAECTBO.

8. Yemy paBHO nipousBeneHue tgx*ctgx?

9. Yemy pasen Sin(2x)? ChopmynupyiTe MpaBUIIO BEIYUCICHUSI.
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10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIO BEIYUCICHHUS.
11.  Ilepeuncnute TPUrOHOMETPUYECKUE (DYHKIUH, YKAKHUTE UX ITEPUOIBI.

12. Yewmy paBen nepuoj GpyHkuuu y=cos(4x)?
13.  emy paBeH nepuo GyHKIHH Y=c0s(x/4)?
14.  Omnpenenute obnacts 3HaYCHUS PYHKIMHA y=3c08(5X)?

15.  Ilepeuncnure criocoObl pelieHus: TPUTrOHOMETPUYECKUX YPaBHEHUH.

16. Packpoiite anroputm pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM
IIEPBOTO MOPSAJKA.

17. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPHYECKUX YpPaBHEHUH

BTOPOTO IMOPAAKA.

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

1. (1 6amn) B AABC COSCZ%. Kakas u3 cropoHn siBnsiercs runorenyzoi AABC?
A) AB; b) AC; B) BC; T') CB.
2. (1 6amr) Yrnom kakoit yeTBepTu siBnsieTcs yroa a=410°7?

A)LLB)ILEB)HET) IV,
3. (1 6ann) Kakue u3 GpyHKUMN ABISAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Iepuoxa pyHKIMM y=sinx?
A)n/2; Bb)2n; B)4m; ') n
Bropas yacrth

IIpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 pewienus u NOAYUEeHHbLIL OMEeEm.
. T Y
5. (2 6anna) Beraucnure: sin_ + COS—.
. V2 . V2
6. (2 6anna) Halinure 3HaueHue BbIPAsKEHUS 4arccosT - 4arcsin(— 7)

7. (2 6anna) HaiinuTe 3HaueHHEe BhIpasKEHUS 7 g 13°. g 77°.

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

9. Pemmute ypaBHeHue Sin’ x - 4 sin x + 3 =0.

10. IMocTpoiiTe rpaguk TPUTOHOMETPUUIECKOH QyHKIIUH Y=2 SINX
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4.2.2.3 Konmponvnan paboma no meme: «llpouzsoonasn u nepeooopaznas oynkyuu

Oopa3zosamenvuvlie pe3yibmamol, noodJjexcauiue nposepke (Ia1emMeHmaol):
J1P6 1, J1IP6 4, JIPG 6, J1P6 14.

OK 01
Teopernueckue BONpochl:

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

2. PackpoiiTe reoMeTpuYeCcKrii CMbICT TPOU3BOIHOM.

3. PackpoiiTe pu3nueckuii CMBICIT TPOU3BOIHOM.

4. [lepeuncnure npaBuia BEIYUCICHHS IPOU3BOIHBIX.

o. Uemy paBHA MPOU3BO/IHAS CTEIIEHHON QYHKIIMH?

6. Yemy paBHa IPOU3BOIHAS POU3BEICHU?

7. Uemy paBHa TPOU3BO/IHAS YACTHOTO?

8. Uemy paBHA MPOU3BOIHAS CIIOKHON (YHKITUH?

9. CdopmynupyiiTe npu3Hak Bo3pacTaHus (pyHKIUU.

10.  Cdopmynupyiite mpu3HaK yObIBaHUS (PYHKIIUH.

11.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (QyHKIIUU.

12. Cdopmynupyiite mpu3HaK TOYKH MUHUMYMa (QYHKIIHH.

13. CocraBpTe @IrOpuTM pelIeHHs 337ady Ha HaXOXKIEHHUsS HauOOJIBLIEro H
HAMMEHBIIETO 3HAYCHUsI PYHKIIUU Ha OTpe3Ke?

14.  CocraBbTe aJrOpuTM HCCIEAOBAaHUS M TOCTpOeHUs rpaduka QyHKIUU C
MTOMOUIBIO TPOU3BOTHOM.

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

16. Packpolite reoMeTprYeCKUi CMBICIT ONIPEEIEHHOIO HHTETpaa.

17.  Ilponmomxwure onpenenenue: «KpuponuneitHas Tpamnemus — 3T0...».

18.  Cdopmymupyiite hopmyiry Herotona-JIeiOnuIa.

19. B uem 3akirodaeTcst oOLIMI BUJ BCeX MEepBOOOPa3HBIX?

20.  Ilepeuncnure mpaBuIIa BEIYUCICHHS] HHTETPAJIOB.

KountpoasHas padora

IlepBas yacThb

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1. (1 6am1) YeMy paBHA NpOM3BOAHAS (BYHKIMH y=2X°?
A)y'=5x;B)y'=6x; B)y'=6;T) y'=6x°.

2. (1 6ann) [o xakoit U3 GOPMyI BEIUUCIISETCS TPOU3BOHAS YACTHOTO?

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

uv-—uv’

——; D(I(g(x)) =" (g(x))*g’ ().

A%

3. (1 6amn) Pemute ypasrenue f'(x)=0, ecm f(x)=3x> — 6x +4. BribepuTe 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.

Bropast yacth
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Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.
5. (2 Oamwra) MarepuanpHas TOYKAa JIBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

x(t) = eiico
4 (rme x— paccrosiHHE€ OT TOYKH OTCYeTa B MeTpax, {— BpeMms B
CeKyHJIaX, M3MEPEHHOE C Havajia JBIKEHHUsS). B Kakoli MOMEHT BpeMeHHW (B CEKyHIax) ee

CKOpOCTh Obl1a paBHa 5 M/c?
6. (2 6amra) Ha pucynke nzobpaxén rpaduk ¢yaxmuu Y= f(X) u xacareapHas K HeMy B

ToYKe ¢ abcuuccoit Xo. Halinure 3Hauenne npousBoHoit Gpynkuuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmte HepaBeHCTBO: X2-16 < 0
8. (2 Oamma) Ha pucynke wuzobpaxen rpaduk ¢yukuuu Yy=f(X), ompenenénnoit Ha
unrepBaie (—3; 11). Haiinute nanmenpiee 3nauenne Gyakuuu f(X)ua orpeske [2; 9,5].
]

A y=flz)

N\
YN I\
AR EERE
) / ‘-,lII]
NN \l[

9.(2 6amna) Ha pucynke u300paxkén rpahuk HEKOTOpor (yHKIuu Y — I (x) (nBa ny4a ¢
oOuieil HavanmpHOM TOYKOM). [loNb3ysach PUCYHKOM, BBIYHCIIHUTE F (8) —F (6)1 rae F (x) —
OJIHA U3 MEPBOOOPA3HBIX (HYHKIIUH f(x).

YA

Lo}
o

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

|

o) 1 78 x

10. (2 6amma) dupme «/IuzaitH+» BBHIAEAAIOT Y4acTOK 3eMau Iomanpio 100 w2,

[Ipennarator yeThipe yyacTka pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yyacTok
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ono0put aupexTop Gupmbl «/lu3aitH+»», yauThBas, 9T0 HEOOXOAMMO OyIET MOCTaBUTH 3a00p
10 IepuMeTpy?

4.2.2.4 Konmponavnasa paooma no meme: « MHO202paHHUKU U mena 6paieHuA»
OopaszoeamenvHbie pe3yibmamel, noodiaexcaujue npoeepke (Inemenmt):
JP6 1, 1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.

OK 01
Teopernyeckne BONPOCHI:

1. IIponoikure onpenenenue: «MHOTOrpaHHUK — 3TO...».

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

3. [Tponomxure onpenenenue: «lIpsMoyronabHblii napauieaenunes — 310. .. ».

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

S. IIponomxure onpenenenue: «Illupamuna — 3t0...».

6. Cdopmynupyiite CBOUCTBO 0 MPOTUBOJIESKAIINUX IPAHAX MapauIeIenuIeaa.

7. Cdopmynupyiite CBOHCTBO 0 JUAroHaISIX Mapajuleenumesaa.

8. ChopmynupyiiTe CBOWCTBO O JUArOHAIH U JIMHEHHBIX pa3Mepax MpsiMOYTOJIbHOTO
napajuleenunesa.

9. Kakas npusma Ha3bIBaeTCs IpAMO?

10.  Kaxkas npusma Ha3bIBaeTCs MPABUIBHOMN?

11.  PackpoiiTe NOHATHE «IIPABUIIbHAS TUPAMUIA».

12. Yo Takoe anodema npaBUIbLHON MUPaMUIbI?

13. B ueM omimunMe NOJHOM NOBEPXHOCTH MPU3MBI OT IOJHOM IOBEPXHOCTH
nupamubl?

14. CoopmynupyiiTe TeopeMy O BBIYUCIEHUUM OOKOBOW IOBEPXHOCTH MPSMOIL
IIPU3MBL.

15. CdopmynupyiiTe Teopemy O BBIUYHUCICHHHW OOKOBOW MOBEPXHOCTH MPABHIBHOU
MIUPAMHUIBL.

16. HazoBuTe npenmersl M3 Bamield NpopecCHOHAIBHON AESITEIbHOCTH, KOTOpBIE
UMEIOT (HOPMBI MHOTOTPAaHHHUKOB.

17.  Tlponmomxwurte onpenenenue: « lumuHap —310...».

18.  Ilponmomxure onpenenenue: «Konyc —ato...».

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

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

21.  Yro sBNsETCS BBICOTOM YCEUEHHOTO KOHYyCa?

22.  Yro sBNSETCS OCEBBIM CEUEHUEM LIMIMH/PA, KOHYCa, YCEUEHHOT0 KOHYyca, mapa?

23. [lepeunciure eqUHULIBI N3MEPEHUS TUIONIA I, O0BeMa.
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24. UYemy paBHO OTHOIIECHUE IUIOMIAJEH TOBEPXHOCTEH TOMO0HBIX ¢GuUTryp B
MpOCTpaHCTBE?
25.  Uemy paBHO OTHOIICHHE 00HEMOB MOJOOHBIX (GUTYP B IPOCTpAHCTBE?
26.  HaszoBute npeaMeTsl U3 Baiiel IpohecCUOHaIbLHON AesITeIbHOCTH, KOTOphIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

KontpoJbsHas padora
IlepBas yacTb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasuUNbHLIL OmMEem U3 UYemovipex
npeo10IHCceHHbIX.

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 6ay) [Tnomaak MOTHON TTOBEPXHOCTH IMPU3MBI BBIYUCIIICTCS TI0 (hopmyie:

A) S =S00k+ 2 Socn.; B) S60k =Pocu™H; B) S= B60k + SSocu; I') S60k =2Pocs™H.

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

A) paBHOOEIpEHHEBIN TpeyTrobHUK; b) paBHOOepenHas Tpaneuus; B) npsiMmoyronbHuk; I)
MPSIMOYTOJIbHAS TPAMelus.

4. (1 6amn) Kakas ¢urypa nosyuyaercss mpu BpalleHUH MPSIMOYTOJIbHOTO TPEYrojbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) ycedennslit konyc; B) nupamuna; I') yceueHHas nupamuja.

Bropas yacrb
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume xo00 peuwienus u nOJIY4EeHHbLIL OMEemn.
5. (2 Ganna) Pe6po ocHOBaHMS NMpaBWILHOW TPEyroyibHOM mupamuel 3 M, anodema 6M.
Haiinute nnomaaps 00K0BON MOBEPXHOCTH MHUPAMUJIBIL.
6. (2 6anna) /IBe cTopoHBI MapajuienorpaMma OTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJBIIYIO CTOPOHY MapasuiesiorpaMma.

a4

7. (2 6amna) IIpsAMOYroJpHUK CO CTOpOHAMH § ¢M M 3 CM Bpalaercs BOKpYT Ooubliei
crtoponbl. Haitnute o0beMm, miiommaad O0KOBOM H MOTHOW MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 Oamma) Haiinute 00BEM MHOrOrpaHHUKa, H300paKEHHOTO Ha pUCYHKE (BCe
NIBYTpaHHBIC YTIIBI IPSIMEIE).
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9. (2 6ayna) Knmuenty HeoO6x01uMoO, 4TOOBI B KOMHATE 0053aTEIbHO MPUCYTCTBOBAIN 0ObEMHBIE
9JIEMEHTHI JeKOpa IWIMHApUYecKol (opmbl. Tloctpouts u3 Oymarn Mojenb HHIUHIpA.
Pa3zmepsl asis moctpoeHusi BbIOpaTh CAMOCTOSITEIBHO, C YY€TOM TOrO, YTO COOTHOILIECHUE
paanyca K BBICOTE JOHKHO OBITh 1:2.

10. (2 6amma) PaccunTarh KOJIMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KpackKd HY)KHO KYIUTh JJIS
OKpalllMBaHUs [WIMHAPUIECKOro cBojaa noasaia. Pacxon kpacku 100 r Ha 1 M2, CunraTh T=3.

4.2.2.5 Konmponvnasa paboma no meme: «Cmenennasn, noKazameapbHaa u 102apupmuyeckan

dynkyuuy
Oopa3zoeamenvhble pe3yibmamol, nooneHcauiue npogepke (I1emMenmol):

JIPG 1, JIPG 2, JIP6 3, JIP6 4, JIPG 6, JIPG 14.
OK 01

Teopernuyeckue BOIPOCHI:

1. Cdhopmynupyiite onpeneseHne CTeneHHO (yHKIUH.

2. Ilepeuncaure cBoNCTBa CTENIEHHOHN (PyHKIIMM

3. ChopmynupyiiTe onpeeneHne nokazareabHON QyHKIINUN.

4. [lepeuncaure cBONHCTBA MOKa3aTENbHON QyHKIIMU

S. Chopmynupyiite onpenenenue gorapupMuyeckor pyHKINH.

6. [lepeuncaure cBoiicTBa JorapupmMudeckoil GyHKIum.

7. [Iponomxute onpenenenue: «JIorapupm — 3T0...».

8. YeMmy paBeH Jorapu@m npousBeeHus?

9. UYemy paBeH jorapudm yacTHOro?

10.  IlpuBeaure nmpumepsl JOrapuPpMHUUECKON CIMPAIIU B IPUPOJIE U B OKPY>KAIOLIIEM MUDE.
11.  Ha uyrto HeoOxoauMo OOpaTUTh BHUMAaHHME MPU PEIICHUH HPPALMOHAIBHOIO YpaBHEHHUS
YETHOH CTENeHn?

12. Yemy paBeH KOpeHb YE€THOW CTENEHM U3 oTpuLaTesnbHoro uncia? [Ipusenure npumep.

13. Yemy paBeH KOpeHb HEUETHON CTENEHH U3 OTpHUllaTenbHOro yncia? [Ipusenute npumep.
14, Ha 4ro crtour OOpaTuTh BHHMMAHHWE TIPU PEIICHUU JIOTAPUPMHUUYECKHX U
UppalMOHAIIBHBIX, APOOHO-PALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB?

15. B uem 3akitoyaetcs rpaguueckuii crnocod penieHns ypaBHEHUH.

KourpoJuanuas padora

IlepBas yacThb

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

1. (1 6amn) Mexny KakuMu JBYMsI HATYpadbHBIMU YHCIIAMU HAXOJAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I') 3 u 4.
2. (1 6amn) Ha pucynke uzo0paxén rpaduk ynkuun Buaa f(x)=a*. Haiinute 3HaucHue

f(2).
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ol 1. x

A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBeTA.
3. (1 6amn) Kakas u3 ¢pyHKIMII BO3pacTaloT Ha Bceil 00JacT onpeeneHus?
A) f(x)=log; x; B) f(x)=0,7%; B) f(x)=x?%; T') f(x)=log1 x.

2

4. (1 6amn) Ykaxkure obnacts onpeneneHus Gpyakuu f(x) = 1g ZXXJ::

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

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

8 10, 448
5. (2 6a1a) HaiijuTe 3HaueHue BhIpaKeHUs 47117 447
6. (2 6ata) CKOJIBKO LieNIbIX PeLleHniT nMeeT HepaBeHCTBO 1 <7*1<49?

7. (2 6anna) Haiinute KopeHb ypaBHEHUS logs (4 + x) = 2.
8. (2 Gamna)) PaccrosHue OT HaOMIOmATENs, HAXOISIIErocs Ha HeOOJbINOi BhicOTe h
KUJIOMETPOB HaJ 3eMJIEH, 10 HAOM0JaeMOl UM JIMHUU TOPH30HTa BBIUUCISAETCS MO (Gopmyne

= V2Rh .
! , tne R=6400 km — paamyc 3emmn. C Kakod BBICOTHI TOPU3OHT BHUAEH Ha
paccrosinuu 48 kuaoMerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.
9. (2 6amna) B xome pacmama paanOakTHBHOTO HM30TONA €r0 Macca YMEHbBINAETCs IO

m(t) =my-271T,
3aKOHY re Mo — HayallbHasg Macca u30Tona, t— Bpewmsl, npoueaiee ot
HAyaJIbHOTO MOMEHTa, | — MepuoJl mnoiypacnajga. B HadanbHBII MOMEHT BpeMEHM Macca
n3zorona 184 mr. [lepuon ero nmonypacmana cocraisier 7 MmuH. Haitaure, yepe3 CKOJIbKO MUHYT
Macca u3orona 0yzaer paBHa 23 Mr.

10. (2 6amma)Haiiute 3HaueHue BbipaxkeHUs logg 108 + logg 2
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4.2.2.6 Konmponvnasa paboma no meme: «1emenmol meopuu 6eposmHocmei u
Mamemamuy4ecKol CIamucmuKu

Oopaszosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (jiemenmel):
JIP6 7, PG 8, JIP6 14.
OK 01

Teopernueckue BONpockl:
[Iponomxure onpenenenue: «CiydaiiHoe coObITHE — 3TO...». [IpuBeauTe npumep.
[IpuBenuTe npuMep JOCTOBEPHOIO COOBITHSL.
[TpuBenuTe nprMep HEBO3MOKHOTO COOBITHSI.
ITponomxute onpenenenue: «BeposTHOCTb CIy4afHOTO COOBITUS — 3TO. .. ».
CdhopmynupyiiTe mpaBUIIO HAXOXKICHUS CIOKECHHS BEPOSTHOCTEH.
ChopmynupyiiTe IpaBuIO YMHOKEHUS BEPOSATHOCTEH.
Kak HaliTu cpenHee apupMeTHuecKoe YUCIoBOro psjaa’?
Kak naiftu Meauany uuciaoBoro psjaa?
Kak Bbruncnsercs pazmax 4uciaoBoro psaa?
Jli1st 9ero Hy KHbI TuarpaMMel, rpaduku? [lepednciuTe BUIBI AUATPAMM.
[IpuBenuTe nprMepsl MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX SBICHUSAX.
[TpuBenuTe MpUMEpHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SBJICHHUSX.
Yro u3ydaer craTUCTUKA?
[Iponomxkute onpenenenune: «CodeTanue — 3TO. .. ».
ITponomxute onpenenenue: «Pa3Merienue — 310...».
[Tponomxkute onpenenenue: «llepecTaHOBKU — ATO...».

CoNorwWNE

P
= o

T S P B N
o uhkwd

KontpoasHas padora

IlepBas yacTh

Ilpu pewenuu 3adanun 1-4 3anumume npasunvHLIl oOmeem U3  Uembvlpex
npeonoHceHHbIX

1. (1 6amn) Kakux coObITHi1 HE ObIBa€T B TEOPUH BEPOSITHOCTE?

A) ciyuaiinele; b) Hecnyuaitnble; B) noctoBepHble; I') HEeBO3MOXKHEIE.

2. (1 6amr) CobsITHE, KOTOPOE TPH BHITTOJHEHUH OMPEICIEHHON COBOKYITHOCTH YCJIOBHM,
00513aTeNIbHO MTPOU3OMUIET - 3TO:

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

3. (1 ©Oamm) BeposATHOCTH cilydyailHOTO COOBITHSI €CTh HEOTPHUIATEIbHOE YHCIIO,
3aKJIFOUEHHOE MEXY YHCIaMu:

A)Oul; b)Ou 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsaoueHHe €AWHUI] COBOKYMHOCTM MO0 Tpu3HaKy, b) pazOuenue enuHun
COBOKYITHOCTHU Ha TPYMIIbI 1O Npu3Haky; B) o0obmenue enunuunbix (aktos; [') 06obmenue
€AVMHUYHBIX IPU3HAKOB.

Bropas yacth

Ilpu evinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuienus u nOJYUEeHHLLIL OMEent.
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5. (2 6amma) B oduce TypuCTHYECKOTO areHTCTBA HAXOJATCS 8 MOCETUTENCH KEHCKOTO
nosia U 2 mMyxckoro. OnpeaenuTs BEpOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KYHHA.

6. (2 6aima) Ha xondepennuo npuexanu 2 ydeHblx u3 ['epmanum, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxaplii ¥3 HUX JeNaeT Ha KOHpEpeHIUU OoAuH Aokman. Ilopspok moKianoB
onpezensercs xepeObéBkoil. HaliguTe BEpOSATHOCTH TOrO, YTO MSATHIM OKAXETCA JOKIIaJ
yueHoro u3 Cepoum.

7. (2 6amna) Mama, Tumyp, uana, Kocts u AHTOH Opocuim kpeOuii — KOMY TIOCTaHETCS
MPOEKT 1Mo oopMIIEHHUIO CcBasieOHOTrO 3ana. Haiiiute BEepOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMOIHATH AHTOH.

8. (2 6amma) B smyke Tpu KpacHBIX B TpH CHHUX (hiiomactepa. diroMacTepsl BHITACKHBAIOT
Mo odyepeau B Ciy4ailHOM mopsiiake. KakoBa BepOSITHOCTh TOTO, UTO MEPBBIM pa3 CUHUI
(droMacTep MOSIBUTCS TPETHUM TI0 CUETY?

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

10.(2 6anna) [Ipu ananuse HEHOBBIX MPEANOYTEHUN KIMEHTOB TYPUCTUUECKOTO areHTCTBA
MOJlyYeHbl JaHHbIE, [PEACTaBJICHHbIE B TaOiule: JA0Ns KIMEHTOB, MPUOOPETAIONINX
TYPUCTHUYECKUE YCIYIM OJMHAKOBOIO HA3HAYEHHWs, HO pA3IMYHOM LeHbl. Haiitu Moxy
CIIy4aifHOM BEIMYUHBL. X — [[EHBI IPOJABAEMBIX YCIYT.

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

4.2.3 ®oH/I OLIEHOYHBIX CPEJICTB /1JIsl Py0esKHOT0 KOHTPOJIsi (o utoram 4.2.2.1 — 4.2.2.3)

OoépazoseamenvHole pe3yibmamel, noodiaexcaujue npoeepke (Inemenmst):
JP6 1, J1P6 3, IP6 4, Z1P6 5, [1P6 6, IP6 9, IP6 11, IPG 12, JIPG 13, /IP6 14.

OK 01

IlepBast yacTh

IlIpu pewenuu 3adanun 1-4 3anuwiume npasunbHLLL oOmeem U3 Uemblpex
nPeoIoHCEHHBIX.

1. Jlansr Touku A(2,0,5), B(-2,6,3). Kakue xoopanHaThl UMeeT cepeanHa oTpeska AB —
Touka M?

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

2. (1 6amn) IIpsmeie AB u CJ] napamnensusle. Kakoe pacnonoxenue umerot npsimsie AC
u BJ1?

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

3. (1 6amn) Kakue u3 GyHKIMHI SBASIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke nzobpaxken rpaduk npousBonnon dyukiuu y=Ff(X). [Ipu kakom
3HAYeHUH X (YHKIIMSA IPUHUMAET CBOE HanOOJIbIlece 3HaYCHHE Ha oTpe3ke [-4; -2] ?
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..ll
y=f"(x)
.".; I A
[0 1 x

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

Bropast yacth

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

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl MapajiiefibHbIe
npsiMbIe, TIEpeceKarole HEeKOTOPYIO IIOCKOCTh B Toukax A1, Bi u Mi. Haiinute anmuny otpeska
MM, ecu otpe3ok AB He nepecekaet miaockocThb U eciii AA1=6 cm, BB1=4 cm.

6. (2 6anna) Hansl Touku A(6,7,8) , B(8,2,6). Haiinute nnuny Bektopa AB.
T

7. (2 6amna) HaﬁﬂHTetg (Ot i 2 ) " ecm 18Q = 0,5.

8. (2 6amia) MaTepuanbHas TOUKa JBMKETCA MPAMOIHHEHHO Mo 3akoHy X(t)=t?-13t+23
(roe X — paccTosiHEE OT TOYKH OTCUeTa B MeTpax, t— BpeMs B ceKyHaX, U3MEPEHHOEe ¢ Havala
IBIDKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKyH/aX) ee CKOPOCTh ObuTa paBHa 3 M/c?

9. (2 6anna) Jana ¢pynxmus f(x)= 3x*+1. Uemy pasna F(1)?

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

4.2.4 ®oHJ OLIEHOYHBIX CPEACTB IJIsl MPOMEKYTOUHOMH aTTeCTANNU
(3K3ameH)

Ha BpIMmonHEeHHWE NHCHMEHHON SK3aMEHAIIMOHHOW pa0oThl MO MaTeMaThke naercs 4
acTpoHOMHYeCKuX yaca (240 MUHYT).

DKk3aMeHaIMOoHHas paboTa COCTOUT UX 2-X YacTei: 00sA3aTeIbHON U JOMOTHUTEIBHOM.

OO0s3aTennbHAasl YacTh CONEPXKHUT 3aJaHUS MHHUMAJIBHOTO O0s3aTEIBHOTO  YPOBH,
IOIOJIHUTEIbHAS YacTh — OoJiee CII0XKHBIE 3aIaHus.

[Ipu BeIMOTHEHUN 3a/laHU 00S3aTENFHON YacTU TPeOyeTCsl MPEACTaBUTh X0/ PEIICHUS 1
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBUIHHOE BBHIMOJIHEHHE JIOOO0TO 3aJaHUs M3 00s3aTelbHOU
4acTu oOydaromuiicss moirydaere oauH Oamin. [lpu BeIONHEHWH 3aaHUs U3 JOTOJTHUTEIHHOU
4acTh He0OXOIMMO MOJAPOOHO OMHCATh XOJ PEIIeHUsI U AaTh OTBET. [IpaBUIbHOE BBIOJIHEHUE
3aJaHUA JTONOJHUTEIBHON 4YacTH OlleHWBaeTcs 3 OautamMu wim 1-2 OaulaMH 3a 4YaCTHYHOE
pelIeHue.

banel, momydeHHBIC 32 BCE BBHITIOJIHEHHBIC 3a/IaHHsI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka ‘ Yucno dannos,
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Heo0Xo0umoe 01 NOJIY4eHUs OMMEMKU
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmuL)
«5» (omauuno) bonee 14
(He MeHee 08yX 3a0anuil U3 OONOJHUMENbHOU YaCmu)

Oopa3zosamenvhvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
JAP6 1, PG 2, PG 3, PG 4, PG 5, AP6 6, APG 7, AP6 8, AP6 9, IP6 10, /1P6 11, JIP6
12, 1P6 13, /IP6 14.
OK 01

3K3ameuauuonub1e 3a0anus no mamemamiukKe

Oo0a3aTeIbHAA YACTh

IIpu BeImo1HeHuM 3a4aHuii 1-12 3anummTe X0/ pelIeHns U MOJy4eHHbIH OTBeT.
1. (1 6ann)Beraucmute: 2sin(n/6)+2cos(n/3)
2. (I o6ann) Ha pucyHke KUPHBIMH

Lyl

m oo

TOYKaMH IIOKa3aHO CYTOYHOC KOJMYCCTBO OCAAKOB,

BhITIafaBImuX B Daucte ¢ 7 mo 18 mekabps 2001 roma.

oo o
""'\-\..__
L—"

[To ropu3oHTanM ykKasbpIBalOTCSA YHUCIA Mecsla, IO

BEPTUKATIM — KOJIMYECTBO OCAAKOB, BBIIIABIHINX B

oo
==
| 1

COOTBETCTBYIOIIMWA JI€Hb, B MMWLIMMeTpax. s

=)
T

HarsIAHOCTH KUPHBIC TOYKH Ha PUCYHKE COCAUHCHLIL - h

m i

PO R R RO WoW R R
oW
==
| —t

—

nuHuen. Onpenenure Mo PHUCYHKY, CKOJIBKO JHEH
BbINa1aj10 0ojee 2 MIIITUMETPOB 0CATKOB?

=l

= 9 10 11 12 1= 14 15 1

3. (1 6ann) CToMMOCTh YCIyT YacTHOTO ruja Bo3pocia Ha 10%. OnpenenuTs,
CKOJIBKO CTOMJIM YCITYTH THAA J0 TOJOPOXKAHUS, €CIH Iocie KiueHT 3amtatui 55000py6?
4. (1 6ann) Ha tapenke 16 nuposxkoB: 7 ¢ ppiOoi, 5 ¢ BapeHbeM U 4 ¢ BuiHei. 0ns
HayraJ BBIOMpaeT oJluH MUpoxoK. Hailnute BepoSATHOCT TOTO, YTO OH OKAXETCS C BUILITHEH.
S. (1 6ann) Haiinute 3HadeHue Beipaxenus logz2 + logz 32
. V7-6x=7.
6. (1 6ann) Halinute KOpeHb ypaBHEHUS e
7. (I 6ann) Pemmte HepaBeHCTBO 2> 64. B OTBeT 3amuIIMTe HaMMEHbIIEE
MOJIOKHUTETBHOE YUCIIO.
x+2 1
o 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
. 5
9. (1 6ann) Haiinute npon3BoaHyto pyHKIUHU B Touke X=0: y = 2 x* —6x* +7x-1
10. (1 6ann) Kactpromns, opopMiieHHas MO0 WHAMBUAYAILHOMY 3aKa3y, uMeeT (Gopmy

mwmHApa. Beicota kactpronu 35 cM, nuamerp ocHoBanus 20 cM. Paccuwuraiite BMECcTUMOCTh
JTAHHOM TIOCY/IBI, ICIIEHHYIO Ha TT.
11. (1 6ann) Haiinure nomans GUrypsl, 1300paxeHHOM Ha pUCYHKE
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e

12. (1 6ann) Teno nBuxkercs mo 3akony S(t)=3t>+5t (M) HaiiTi ckopocTs Tena uepes

lc mocne Havana ABUKECHUSI.
JdonmoaHuTEIbHAS YACTh

Ilpu evinonnenuu 3a0anuii 13-16 3anuwiume x00 peuteHusn u NOIYYEHHLLIL Omeem

13. (3 6anna) BeraucouTe mIomanb y4acTka CToja, OTBEAEHHOrO /IS IPE3eHTAlH paboT
nm3aiiHepa Bacunus, mepuMeTp KOTOPOTrO OrpaHMYMBAOT JIMHUU y=X2-2X-2 1

y=-X?+2. Bemonuute ueprex. OTBET JaiiTe B KBaAPATHBIX METPaX.

14. (3 6anna) Pemmre ypaBHenme sin’X - 2sinx=0. B oTBeT 3amuImTE KOIMYECTBO
pelIeHU#, TPUHAISHKAIINX TPOMEXYTKY [0; 47T.]

15. (3 6anna)Haiimute 00beM MHOTOTPaHHHUKA, H300PaKEHHOTO HA PUCYHKE (BCE
JIBYTPAHHbIE YTJIbI npsiMbIe).

o

X}

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN TH3aiiHED BHIMOIHACT HA 5 4acoB ObICTpEe,
geM BTOpOH. CKOJBKO OTKPBITOK 32 Yac M3TOTABJIMBACT MEPBBIN IU3aliHEp, €CIIM U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTh Ha 5 OTKPBHITOK OOJIbIIE BTOPOro?

ITAJIOHBLI OTBETOB:

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

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

5.YCJOBUA PEAJIM3ALUU ITPOTI'PAMMBI JIUCIHHTUTIJTIMHBI

5.1. OcHamienue yueOHOro kabuHeTa eCTECTBEHHOHAYUYHBIX AUCIUILINH!

CrnenuanusupoBanHas y4yeOHas wmebenb. TCO: IlepeHocHOE BHIEONPOEKIIMOHHOE
obopynoBaHue TSl Mpe3eHTaIui, HOyToyK. Jlocka.

6.MudopmanuonHoe odecreueHre peajnu3amuu MpPorpaMmbl

Jns peanuzanuu mporpamMmbl  OMOIMOTEUHBI (DOHI 0Opa3oBaTeNbHONW OpraHU3aluU
YKOMIUICKTOBAH II€YATHBIMU A/ninm OJICKTPOHHBIC O6p330BaTeHBHBIe n I/IH(bOpMaI_[I/IOHHI)Ie
pecypchl, pEKOMEH/IOBAaHHBIEC JJIsi MCIONBh30BaHMs B 00pa3oBaTeNbHOM IpOLlecce, HE CTapiie
IISITHU JIET C MOMEHTA U3aHUAA.

6.1. OCHOBHBIE HICTOYHUKH
1. Maremaruka: y4eOHuk/ bammakoB MM - M: KHOPYC, 2024. (Cpennee
npodeccronanbHoe oopaszoBanue) https://book.ru/books/951555
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2. Maremaruka: anreOpa ¥ Hadajga MaTEeMaTHYECKOTrO aHauu3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTHYeCKOro aHayim3a. ba3oseiil ypoBenb. 10 kiacc: yueonuk/ I'.K. Mypasusn, O.B.
MypasuHa. - 6-e u3a., crepeotun. — M.: [Ipoda, 2019. — 285 c.

3. Maremaruka: anre6pa ¥ Hayaja MaTeMaTHYEeCKOro aHallu3a, reoMeTpus. Anredpa u
Havaja MaTeMaTHYECKOTo aHanu3a. ba3oBeril yposens. 11 kiacc: yuebnuk/ I.K. Mypasun, O.B.
MypaBwuHa. - 7-¢ u3., ucnp. — M.: Ipoda, 2019. — 188 c.

4. Marematnka: anreOpa ¥ Hayajla MaTeMAaTUYECKOTO aHaIHu3a, TeoMeTpus. | eomeTpus.
bazoBeiii ypoBenb. 10-11 kmaccel: yueOnux/ WM.®. [apeirun. - 6-e¢ wm3g., crepeoturn. — M.:
Hpoda, 2019. — 236 c.

6.2. OCHOBHbBIE JIEKTPOHHbIE U3AHUS

1. Beepoccuiickue untepueT-onmummnuanbl. - URL: https://online-olympiad.ru / (nara
obpamenus: 12.07.2022). - TekcT: 37IeKTPOHHBIN.

2. Enunas xomutekiust iudpoBeix 00pa3oBaTebHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamienus: 08.07.2022). - TekcT: 21eKTPOHHBIH.
3. Nudpopmarmonnas cucrema «EIrHOE OKHO T0CTYyNa K 06pa3oBaTeIbHBIM

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

4. Hayunas snexkrponnas 6udauorexa (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIN.

5. OTkpsIThIH KOJUIEK. MaTtematuka. - URL: https://mathematics.ru / (nara
obpamenust: 08.06.2022). - TekcT: 3MEKTPOHHBI.

6. [MoBTopumM mMatemaruky. - 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:
AIEKTPOHHBIN.

8. Cpennsis MaTemaTudeckasi nHTepHeT mkoia. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2JI€KTPOHHBII.

9. ®denepanbHbIil mopran «Poccuiickoe odpazoanuey». - URL: http://www.edu.ru/ (zata
obpamienus: 02.07.2022). - TekcT: 37eKTPOHHBIHA.

10. ®denepanbHbIi LEeHTp MHPOPMAITMOHHO-00pa30BaTeNIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata oopamenus: 01.07.2022). - TekcT: 2IEKTPOHHBIN

6.3. lonoiHUTE/IbHBbIE HCTOYHUKH

NuTepHeT-pecypcesl:

1. http://znanium.ru

2. http://book.ru

44


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

		2024-06-26T14:57:36+0300
	Ханбабаева Зюльмира Музакировна




