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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCIUTLIIVMHBI
MATEMATHKA

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

VYyeOHas nucuuiuiHa «MareMaThuKay sBIseTcs: 6a30BOM YacThIO 00IIe00pa30BaTEIHLHOTO
UKJIA OCHOBHOH mpodecCHOHaIbHOM 00pa3oBaTeIbHOM MpPOrpaMMbl MO  CIEUUATBHOCTH
54.02.01 Auzaiin (10 oTpacism).

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero o6OpaszoBanus ¢ yderom PI'OC CIIO mno cnemmanmsHOocTH 54.02.01 [ImzaitH (1o

OoTpaciasaMm).

Jucuuniuna Hanpasnena Ha popmupoBanue OK 1o cnenuanbHOCTH:

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

1.2. llesn U niIaHMpyeMble pe3yabTaThl 0CBOCHHS AUCHUIIHHBI:

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

1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHsSI 001e00pPa30BaTeJbHON IUCUMILUIMHBI B
coorBercTBMU ¢ PI'OC COO
OO0mme (IMYHOCTHBIC H METANIPeIMETHbIE) Pe3yabTAThI

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

- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/I&HBHOI;'I HaITPaBJICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBAaTh W CAMOCTOSITENILHO  BBIMOJIHATH — TaKYHO
JeSITEIbHOCTD,

- HHTEpEC K pas3inyHbIM chepaM npoecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENILHO (HOPMYyJTHpOBaTh W aKTyalM3HpPOBaTh MpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

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

- OTIPENIEIISATh 1ENIN ACATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHIKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SIBJICHHSIX;

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

- pa3dBUBATh KPCATUBHOC MBIINIJICHUC ITPHU PECIICHUHN ) KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

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

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

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

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

U CIIOCOOHOCTH MX MCTOJIH30BAHUS B TIO3HABATEILHOW U COLMATBHON TTPAKTHKE

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

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

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

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

OBiaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

B) pabota ¢ napopmarmei:

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

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

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

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

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

B o01acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

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

- OCO3HaHME JTUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMUBOTO OYIYIIETO;

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

OBj1ajieHUe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU JIeHCTBUSAMMN:

a) caMOOpTraHMU3aLUs:

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

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

- 1aBaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

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

0) CaMOKOHTPOJIb!
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MCIOJIb30BaTh pUeMbl pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

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

B) SMOIMOHAJILHBIA UHTEJUIEKT, IPeIoaralomui chopMUpOBaHHOCTD:

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

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

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

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOIIPE/ICIICHUIO;

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

0) coBMeCTHasl I€SITEIILHOCT:

- IOHUMATh U UCIOJIF30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYAIbHON PaOOTHI;

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

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

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

OByajieHUe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHUAMM:

T) IPUHATHE ce0s U IPYTUX JIOACH:

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

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

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIMH JIPYTOr0 YelIOBEKa

B 06.1acTH 3CTeTHYECKOT0 BOCTIUTAHUS

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

- CIIOCOOHOCTH BOCIIPHHHMMATH Pa3jMuHbIe BUABI UCKYCCTBA, TPAIUIIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOOB, ONIYIIATh YMOIIMOHAIEHOE BO3/ICUCTBUE UCKYCCTBA;

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

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

OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HHU;

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

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

- OCO3HaHHE 00YJAIOIIUMUCA POCCUUCKON TpaskIaHCKON HIEHTUYHOCTH;

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

5
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B yacTH rpaka1aHCKOro BOCIIUTAHUSA:

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

- TNPHUHATHE TPAJAULIMOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUYECKUX TIyMAaHHUCTUYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTh IPOTHBOCTOSATH HJACOJOTHH OSKCTPEMH3Ma, HalUMOHAIM3Ma, KceHodobun,
JUCKPUMHUHALIMY 10 COLUAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM IIPU3HAKAM;

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

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

- TOTOBHOCTb K T'YMaHHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

NaTPUOTHUYECKOIO BOCIIUTAHHUS:

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

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

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

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

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

- He IPUHUMATh JAEMCTBUSI, IPUHOCALINE BpE OKpY KalolLIel cpee;

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

- PacIIUPUTH ONBIT AEATEIBHOCTH SKOJIOTMYECKON HANPaBICHHOCTH;

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

- OCYUIECTBJIATH LIE€JICHANpPABICHHbIH IIOUCK IIEpEeHOca CPEeICTB U CHOCOOOB JEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

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

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

JucnuiiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

-BJIaJITh METOJIaMHU JI0Ka3aTeJbCTB, alrOpPUTMaMHU pEHIeHMs 3aJlady; yMeHHe (HOpMyIHpOBaTh
OIpEENIEHNUs, aKCHOMBI M TEOPEMBI, IPUMEHSATH UX, IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS B
XOJIe peleH s 3a/1a4;
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- YMETh ONEpPHpPOBaTh MOHATHAMH: CTENEHb 4YHCIJA, JIOTapu(pM YHCIIA; YMEHUE BBIITOJIHSITH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3zoBaHus JPOOHO-PAIMOHANBHBIX BEIPKCHUH;

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

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

- YMEThb OIIEpHPOBATh TOHATUSMH: palMOHANbHAS (QYHKIMS, TIOKa3aTenbHas (QYHKIHS,
crerneHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUN, 0OpaTHBIE
(GYHKIMM; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (YHKUUH, HMCHOJB30BaTh TpaduKd MpU
U3YyYEHHH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3aad U3 APYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMYJIaMU 3aBUCUMOCTH MEKIY BETHYHMHAMH;

- YMETh pemarh TeKCTOBBIE 33/1a4H Pa3HbIX THUIIOB (B TOM YHCIIE HA MPOLEHTHI, TOJIU ¥ YacTH, Ha
JBIDKEHHE, PabOTy, CTOMMOCTb TOBAapOB M YCIIYT, HAJOTH, 3aJa4d M3 OOJAacCTH YIpaBICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMHM); COCTABJIATH BHIPAKCHUS, YPABHEHUS, HEPABCHCTBA U MX
CHCTEeMbl 10 YCJIOBHIO 3a/1aud, MHCCIICJIOBAaTh IIOJYYEHHOE pEUIeHHE U  OLCHHUBAThH
IPaBAONOA00HOCTD PE3YJILTATOB;

- yYMeThb ONEpPHPOBATH IOHATHUSAMHU: CpeaHee apudmeTHyeckoe, MeauaHa, HauOoOibIIee |
HaVMEHbIIIEe 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHNApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMIax, Ha
auarpaMmax, rpadukax, OTPaKalIllyld CBOWCTBA PpEANTbHBIX IPOIECCOB U  SIBICHHIA,
OpPEeACTaBIATh HH(POPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCCieloBaTh CTaTHUCTHYECKUE
JTAaHHBIE, B TOM YHUCIIE C IPIMEHEHNEM IpadUIeCKUX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

- YMeTb OINEpPHUPOBATH MOHATUSMHU: CIy4allHBIH ONBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTDH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCISTH BEPOSTHOCTH C HCIOJIB30BAaHHEM TpadUIecKux
METO/IOB; MPUMEHATh (OPMYINbI CIOKEHUS M YMHOXEHMS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTel ¥ (QOpMyNnBl TPU pEIICHUH 3a/a4; OIECHUBATh BEPOSTHOCTH pPEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMU BEJIMYMHAMH; YMEHHUE NPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBIICHUSX;

- YyMeTb ONEpUpPOBaTh MOHATUSAMHU: TOUKA, MpPsMas, IUIOCKOCTh, MPOCTPAHCTBO, IBYI'PAHHBIN
yroJl, CKPEUIMBAIOIIMECS TpsSMbIe, MNAPaUICNBHOCTh W TEPIEeHIANKYISIPHOCT TPSIMBIX U
IUIOCKOCTEH, Yron MeXAy HOpSIMbIMH, Yol MEXIy NPsAMOW M IIOCKOCTBIO, YIOJ MEXAY
TUTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO TDIOCKOCTH, PACCTOSTHAE MEXIY MPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MIPU PELICHUHU 33J1au U3y4eHHbIE (PAKThI U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OIEHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOIIETO MHPA;

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

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

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

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

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

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

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

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

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

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

- YMEThb HWCHOJB30BaTh Tpadukd (YHKIHMNA JUIT W3Y4EHHs TPOIECCOB W 3aBHCUMOCTEH TpH
pELIeHUH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCUMOCTH MEXy BEJTHUNHAMH,
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- CcBOOOJHO ONEPUPOBATH MOHATHAMU: YETHOCTh (PYHKUUH, HNEPUOJUYHOCTb (YHKILHUH,
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKIHH, 3KCTpeMyM (GYHKIHMH, HauOoJbliee U
HalMEHblIIee 3HaYeHUs! PYHKIUU Ha IPOMEKYTKE; yMETh IPOBOAUTH HCCIel0BaHNE (PYHKIINY;

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

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

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

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

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

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

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

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

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

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

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

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JTUCITATLIIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUNIJIMHBI 219
B T.4.

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

BT. 4..

MIPaKTUYECKHUE 3aHATHS 36
Koncyabranumn 4
ITpomexyTounas arrectamusi (9x3amen) — 1, 2 cemectp 24
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2.2. TemaTn4eckuii IjIaH u coaepiKkaHue TUCHUNIJIHHDbI

Koanl
KOMIIeTEeHIIMIA,
HanvenoBanue pasieon Coaepixanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO- ) Obnem ¢popmupoBanuio
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIATHON KOTOPBIX
nrem MOAYJIb (IPH HAJTMYHM) acop crocoocTByeT
JJIEMEHT
NPOrpamMMsbl
1 2 3 4
Ocnoenoe cooeprcanue
Paszgen 1. IloBTopeHue 17
Kypca MATeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxanue yueOHOro MaTepuaa
e u 3anaun maremaTuky | Lenp 1 3a1aun MaTeMaTHKK IPYU OCBOCHHH CIIEUAIEHOCTH.
npu ocBoeHuu | ba3oBble 3HaHUS W YyMEHHUsS 110 MaTeMaTHKe B MPO(ECCHOHATBHON U B MOBCEIHEBHOM
CHEelMaabHOCTH. YWciia M | aeATeabHOCTH.
BBIUHCIICHUS JleificTBUS HaJ MONOXKUTEIBHBIMA U OTPULIATEIbHBIMU YHCIAMU, C OOBIKHOBEHHBIMU U OK-01
JECATUYHBIMU JPOOSMHU.
JeiicTBus co creneHsIMH, GOopMyIIbl COKPALLIEHHOTO YMHOXEHHUS
KomOunmpoBanHoe 3aHsATHE 4
Tema 1.2 Coneprxanue yueOHOro MaTepuaa
IIponienTHBIe BbuMcieHus. | [IpocThie MPOIEHTHI, pa3HBIE CHOCOOBI WX BBIYHMCICHUS. JIMHEWHBIC, KBaJpaTHBIE,
VYpaBHEHMS M HEPABEHCTBA | TPOOHO-TMHEWHBIC YPAaBHEHUS 1 HEPABEHCTBA
KomMmOuHMpoBaHHOE 3aHsTHE 4




M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 12
Tema 1.3. Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20

HpOHeHTHbIe BBIYMCIICHUS B

Mooyns)

po¢eCCUOHATIBHBIX [TpocTbie M cioxHbIE MPOLEHTHI. IIpOlEHTHBIE BBIUMCIEHUS B NPOGECCHOHATIBHBIX
3ajavax 3ajjauax
[IpakTrueckoe 3aHsATHE 6
Tewma 1.4 Coneprkanue ydeOHOro Marepuana
Pemienne 3apmau. BxonHoi | Berumcnenuss u mpeoOpa3oBaHusi. YpaBHEHUST M HepaBeHCTBA. [eomerpusi Ha
KOHTPOJIb IJIOCKOCTH
KoMOnHMpOBaHHOE 3aHSTHE 2
KoHTposbHas padota 1
Paznen 2 Ilpsimble wu 28
IIOCKOCTH B
NPOCTPAHCTBeE.
Koopaunatsel M BeKTOpBHI
B IPOCTPAHCTBE
Tema  2.1. OcHoBuble | ConeprkaHue yueOHOro MaTepuaa
MOHATHUS crepeomerpu. | [Ipenmer crepeomerpun. OcCHOBHBIE TOHATUS (TOYKa, TMpsiMas, IJIOCKOCTb, OK-01
Pacrnionoxxenue NpsSMBIX M | IPOCTPAHCTBO). OcHoBHBIE ~ akcuoMbl  crepeomerpuu.  llepecekaromuecs,
IUIOCKOCTEN napajuleJIbHbIE U CKPEIMBAIOLINECS MPsIMbIE. YTOI MEXy IPSIMBIMU B IPOCTPAHCTBE.
[TepniengukynapHOCTD MpsIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI
KomOunupoBanHoe 3aHsTue 4

Tema 2.2. IlapannenbHOCTb
NPSMBIX,
IJIOCKOCTH, MJIOCKOCTEN

psAIMON 5

Cogepxanuie yaeOHOTO MaTepuana

[MapannensHble npsimas U ockocTs. Onpenenenue. [Ipusnak. CBoiicTBa.
[Tapamnensubie mockoctu. Onpenenenue. [Ipuznak. CBoricTBa.
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ VUYPEXJIEHVE BbICIIIETO OBPASOBAHMS PTYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
PIYTUC Aucm 13
Terpasap u ero oamemeHthl. [lapamnenenunen u ero siemeHThl. CBoOWcCTBa
MIPOTUBOIOJIOKHBIX TPaHEH M JuaroHanei mapamienenumnena. [locTpoeHrne 0CHOBHBIX
CEYeHUI
Komb6unupoBanHoe 3ansatue
Tema 2.3. | Conepkanue yueOHOT0 MaTepuana
[TeprieHIUKYISIPHOCTD [Mepnennukymsipabie  mpsiMble. [lapamienbHble TpsIMBbIE, TEPICHIUKYISIPHBIE K
MPSIMBIX, psIMOH U | miockocTy. [Ipu3Hak mepneHauKyISIPHOCTH MPSMOM U TUIOCKOCTH

IIOCKOCTH, TNIOCKOCTEH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.4. Ilepnenauxyinsp
u HakioHHas. Teopema o
TpeX MepHeHIuKyIIpax

Cogepxanue yueOHOT0 MaTepuana

[lepnennukynsip u HakioHHas. Teopema O Tpex MNEPHEHAMKYISAPAX. YTOJI MEXITY
HOPSMOM U TIOCKOCTBIO.

VYron mexay miockocTsimu. [leprnenanKynspHble MI0CKOCTH.

PaccTosHus B IpocTpaHCTBE

KombOununpoBanHoe 3ansTHe

Tema 2.5. Koopaunatel u
BEKTOPHI B IPOCTPAHCTBE

Coneprkanue y4eOHOro MaTepuana

JlexkapToBbl KOOpJAMHATHI B IpocTpaHcTBE. Bekropbl B mpocTtpaHcTBe. ClokeHHEe U
BBIUNTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. CKalsipHOE NpOU3BEIEHUE
BeKTOpOB. IIpocTeiimne 3anaun B KoopauHaTax

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.6. Ilpsameie wu
IIJIOCKOCTH B INPAKTHYCCKUX
3ajauax

Ilpogheccuonanvro-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
Mo0yns)

B3aumHoe pacnosnoxeHue MNpsMbIX B mpocTpaHcTBe. [lapamiensHocTh mpsMoil u
IUIOCKOCTH, MapajuleIbHOCTh  IJIOCKOCTEH, MEPHEeHIUKYISIPHOCTh  IUIOCKOCTEH.
PacrnionoxeHne npsMbIX U IUIOCKOCTEW B OKPYXAIOLIEM MUpPE (IPUPOJE, apXUTEKTYPE,
TeXHUKe). Perienne npakTHKo-opueHTHPOBAHHBIX 33124

13




"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK
,7@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PFYTUC Aucm 14
[IpakTHueckoe 3aHsATHE 4
Tema 2.7 Pemenune 3amau. | Comepxanue yueOHOTO MaTepHalia
IIpamble ¥ IUIOCKOCTH, | PacmonokeHne NpsSMBIX M IUIOCKOCTEH B MpOCTpaHCTBE. [lepHeHIUKYISIPHOCTh U
KOOpJAMHATBl M BEKTOPHl B | MapajuIeIbHOCTh MPSAMBIX M IUIOCKOCTEW. [leKapTOBbI KOOPAMHATHI B MPOCTPAHCTBE.
MIPOCTPAHCTBE Bekropsr B npoctpancTte. Cli0)kKeHHE W BBIYMTAHHWE BEKTOPOB. Y MHO)KEHHE BEKTOpa
Ha yuciio. KoopauHatel BeKTopa
KomMb6unupoBanHoe 3aHsitue 2
KoHTposbHas padota 2
Paznen 3. OCHOBBI 26
TPUTOHOMETPHUH.
Tpuronomerpuueckue
byHkunn
Tema 3.1 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpudeckue Panunannas mepa yria. IloBopoT ToukuM BOKpYr Havana KoopauHat. OrmnpeneicHue
GYHKIMM ~ IPOM3BOJIBHOIO | CHHYCA, KOCHHYCA, TaHT€HCA M KOTAaHTeHca. 3HAKW CHHYCa, KOCHHYyCa, TaHTeHCa W
yria, 9yucia KOTaHI€HCa 10 YETBEPTAM. 3aBUCHUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK-01
KOTaHT'€HCOM OJHOIO U TOTO e yria
KomOunupoBanHoe 3aHsTre 6
Tema 3.2 Ocnogueble | Coneprkanue y4eOHOro MaTepuana
TPUTOHOMETPHUUYECKHE Tpuronomerpuyeckue TOKIECTBA. [TpeoOpazoBanus MPOCTEHIINX
TOKJIECTBa TPUTOHOMETPHUECKUX BhIpaxkeHHi. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB Ol U -
a
Komb6unupoBanHoe 3aHsaTue 2
Tema 3.3 Coneprkanne y4eOHOT0 MaTepurana

14




M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUMNCKUUN TOCYOAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 15
TpuronomeTpudeckue OO0usacTe oOmpenencHUs] U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITUH.

GbyHKIMK, WX CBOWCTBA U

YérHOoCTh, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpHUECKuX (pyHkmii. CBoiicTBa u

rpaduku rpaduku GYHKIUHA Yy = COS X, Y = sin X, y = tg X, y = ctg X. CxxaTue u pacTsiKeHue
rpauKoB TPUTOHOMETPUUECKUX (YHKITHIL.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
KombOunupoBanuoe 3anstue 6
Tema 3.4 Oo6patubie | Comepkanue yaeOHOTO MaTepuaa
TPUTOHOMETPHUYECKHE OO6parnbie Tpuronomerpudeckue GyHkun. MIx cBoHCcTBa U TpaduKu.
Pynicuan KomM6unupoBanHoe 3aHsTue 2
Tema 3.5 Coneprkanue y4eOHOro MaTepuana
TpuronomeTpudeckue YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
YPaBHCHHS U HEPABEHCTBA | TPUTOHOMETPHUCCKUX ypaBHCHUI OCHOBHBIX THUIIOB: npocTeiiimme
TPUTOHOMETPHUECKHE YpaBHEHHS, CBOJSIIMECS K KBagpaTHBIM., pellaeMble
pasyioKeHUEeM Ha MHOXKUTEIU, OHOPO/IHBIE.
[Tpocreiinme TpuroHoMeTprUYecKre HepaBEHCTBA
KomOunrupoBanHoe 3aHsTue 6
Tema 3.6 Pemenue 3amau. | Comepxanue yueOHOTO MaTepHalia
OcHOBBI  TpUroHOMETpHH. | [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHHI. PerieHre TpUroHOMETpUIECKUX
Tpuronomerpuueckue YpaBHEHMI U HEPABEHCTB B TOM UYHCIIE C UCIIOIb30BAHUEM CBONCTB (DYHKIIHIA
byHKIIUU KomOunupoBanHoe 3aHsTHE. 2
KourposnbHnas pabora 2
Pa3nen 4. IlpousBoaHasi u 38

nepsoodpasHasi yHKUHMHU

Tema 4.1 Tlonsarue

Coneprkanue ydeOHOT0o MaTeprana

OK-01

15
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PIYTUC

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

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 16

pou3BogHON. PopMynsl U
npaBuia
muddepeHnpoBaHus

[Ipupamenne aprymenrta. [lpupamenue GyHKIUM. 3a1a4u, TPUBOIAIINC K MOHSITHIO
npousBogHONU. OmnpeneneHne MPOU3BOAHON. ANTOPUTM OTHICKAHUS TPOW3BOIHOM.
®dopmynsl quddepennmrpoBanus. [IpaBuna guddepenunpoBanus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.2 Ilonsatue o
HETPEPBIBHOCTH  (PYHKIIUH.
Meron nHTEpBAIOB

Coneprxkanue ydeOHOro Marepuana

[Tonsitue HenpepsiBHOM QyHKIMU. CBOMCTBa HempepbliBHOW (GyHKIMU. CBs3b MEXKIY
HENPEPBHIBHOCTHIO U MU (HEepeHINPYEMOCThI0 (DYHKIIMK B TOUKE. AJNTOPUTM pEIICHUS
HEPaBEHCTB METOJOM HHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.3

I'eomeTpuueckuii u
buznveckuit CMBICI
IIPOU3BOTHOM

Cogepxanue yueOHOTo MaTepuana

l'eomerpuueckuii cMbICT NPOWM3BOAHON (QYHKIMH — YIIoBOH  Kod(h(uUIHEeHT
KacaTeNbHOH K Tpaduky (QyHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
GyHKIMU. AJTOPUTM COCTaBJIEHMSI YpaBHEHHs KacaTelbHOM K Tpapuky (QyHKIHUU

y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4 MOHOTOHHOCTB
GbyHKIIH. Toukn
JKCTpeMyMa

Cogepxanue yaeOHOTO MaTepuana

Bospacranne u yObiBanwe (GYHKIUHM, COOTBETCTBUE BO3pACTaHUS W YOBIBaAHUS
GYHKIMM 3HAKYy TPOU3ZBOJHOW. 3amaydl HAa MAaKCHUMyM M MHHUMYM. AJITOPUTM
uccieaoBanus QYHKIUUA U IOCTPOCHUS €€ rpaduKa ¢ MOMOIIBIO TPOU3BOTHOM

KombununpoBanHoe 3aHsTHE

Tema 4.5 HWccnenoBanue
GyHKIMH W TOCTpOEHHE
rpauKoB

Cogepxanue yaeOHOTO MaTepuana

Uccnenoanue pyHKIIMA HA MOHOTOHHOCTh U IIOCTPOEHUE TpaduKOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.6 HauGompmiee u

Coneprkanne y4eOHOT0 MaTepurana

16
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
,ﬁ@ YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUICA»
PIYTUC Aucm 17
HaMMEHbIIIee 3HavyeHus | HaxoxxgeHnne HamOONBIIEr0O M HAWMEHBIIErO 3HA4YeHWH (YHKIMHA, MOCTPOCHHE
byHKIIN rpauKOB C UCIOIH30BAHUEM allllapaTa MaTeMAaTUIECKOTO aHaIn3a

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO Pe3yJbTara
C ITIOMOIIBIO ITPOU3BOIHON B
MPAaKTUYECKUX 3a]a4ax

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepircanue RnPUKIAOHO20
Mo0yns)

Haumensbiiee n Haubosbllee 3Ha4eHUE (PyHKINUU

[IpakTnueckoe 3aHsaTHE

Tema 4.8 IlepBooOpa3zHas
GbyHKIIH. [TpaBuna
HAXO0XJICHUS
1epBOOOPA3HBIX

Cogepxanue yueOHOT0 MaTepuana

O3HakoMJIeHHME C TIOHATHEM HHTerpaisa M mepBooOpasHoil mnsa (ynHkuuu y=f(x).
Pemienne 3amau Ha CBsI3b MEPBOOOpPA3HOM W €€ MPOU3BOJIHON, BBIUKUCICHUE
nepBooOpazHoit Ui maHHOW (QyHKIWU. Tabmuma QopMyn Ul  HaXOXKICHHS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHUS IEPBOOOPA3ZHON

KombOunnpoBanHoe 3aHsTHE

Tema 4.9 IImomane
KPHUBOJIMHEMHON TpaIleLUH.
@®opmyna  HerootoHa  —
JleiibHuna

Copepxanue yaeOHOTO MaTepuana

3amayy, MPUBOJALIME K TOHATHUIO ONPEICIIEHHOIO MHTErpajga — O BBIYMCICHUHU
IO  KPUBOJIMHEMHOW Tpameuuu. IloHsTme oOmnpenenéHHoro WHTErpasa.
l'eomerpuueckuii ¥ ¢GuU3HMYECKUN CMBICT OMpeAeNieHHOro uHTerpana. dopmyna
Hprotona — Jleitbumuiia.

Pemenue 3amay Ha MpUMEHEHHE UHTETpaia Ui BHIYUCICHUS (PU3NYECKUX BEIMYUH U
IIomanaeu

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.10 Pemrenue 3amau.
[IpousBoaHas nu
nepBooodpasHas GpyHKUIUH.

Cogepxanuie yaeOHOTO MaTepuana

®opmynsl U npaBuia auddepenunpoBanusd. MccrnenoBanue (QyHKUUNA C MOMOIIBIO
npousBogHoN. Hanbonbiee 1 HanMeHblIee 3HaueHus QyHKIUH.

17




“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 18
Brruncnenue nepooOpaszHoii. [Ipumenenne nepBooOpa3Hoii
KoMmOnHMpOBaHHOE 3aHSTHE 2
KoHnTtposbHas padota 2
Pa3znea 5. 22
MHoOrorpaHHuKM H Teja
BpalleHHs
Tema 5.1 [Tpusma, | Copepxanue yueOHOTO MaTepuana
napajuieNienumnesn, KyO, | [Ipusma (HakjIOHHAs, NpsAMas, NpaBWiIbHas) W e€ dJIEeMEHTHL. I[lapauienenumne.
MUpaMHJIa U UX CEUCHUs CaoiicTBa mnpsiMoyrojpHoro mnapasuienenunena. Ky6. Ilupamuna u e€ siaemMeHTEHI
[TpaBunbHas nupamuaa
KomOunupoBanHoe 3anstue 4
Tema 5.2 IlpaBwibnblie | Comepxanue yueOHOTO MaTepHalia
MHOT'OTPAaHHUKH B KU3HU [Tmomanp ITOBEPXHOCTH MHOT'OI'PAaHHUKOB. IIpocreiimme KOMOHMHAIMH OK-01
MHOTOTPAaHHUKOB. BBIUKCIeHHE JIIEMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
TuaroHanu, yriel). [IpaBunbHbIe MHOTOTPaHHUKH
KomOunupoBanHoe 3aHaTHE 4
Tema 5.3 Ilpogheccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20
[MunuHzap, KOHyC, Wap U UX | M0OY/1)
CeueHus [Tununap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPYroBOrO IWJIMHAPA,
OpsSAMOro KpPYroBoro KoHyca. M3o00pakeHue Tenl BpalleHUs Ha IUIOCKOCTH.
[TpencraBienue 06 yceu€éHHoM KoHyce. CeueHus KoHyca (mapauieIbHOe OCHOBAHUIO U
MIPOXOJAIIEe Yepe3 BEpIINHY), CeUeHUs HMIUHApa (MapajuieIbHO U MEPIeHIUKYISIPHO
ocH), ceueHusx mapa. Pa3BépTka uminHapa 1 KOHyca
[pakTHYeCcKOE 3aHSITHE 4
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,f@ _ Y‘H’E)}():[EHV[E BBICHIETO OBPABQBAHVISI PTYTUC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 19
Tema 5.4 Oo0Ovembl wu | ComepikaHue yueOHOTO MaTepuaia
wiomand  noBepxHocred | O0beM npsAMoyrojabHoro napamienenunena. OobeM kyda. O0beMbl IPSIMOK TPU3MBI U
Tel munHapa. O6beMbl mupaMuabl U Konyca. O0beM mapa
KomOunupoBanHoe 3anstue 2
Tema 5.5 [Ipumepsl | Ilpogheccuonanvho-opuenmupoeannoe cooepircanue (cooeprcanue NPUKIAOHO20
cCUMMeTpuil B ipodeccuu Mooyns)
[TonsiTvie 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAIbHAs, OCEBasi, 3ePKAIbHAS).
OO6o0mieHne NPEACTaBICHUH O TPAaBUIBHBIX MHOTOTpaHHUKAxX (TeTpa’ap, Kyo,
OKTadIp, TOJIEKAdIP, UKOCAIIP).
[Tpumeps! cummeTpuii B mpodeccun
[MpakTrdeckoe 3aHsATHE 4
Tema 5.6 Pemenue 3amau. | Comepxanue yueOHOro MaTepuana
MuororpaHHukl 1 Tena OO0beMblI U MJIOIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
Bpatiieni KomOunmpoBaHHoe 3aHsATHE 2
KouTtposnbHast pabora 2
Paznen 6. Cremenun wu 38
KOpHH. Crenennas,
NoKa3aTeJibHasA "
Jorapupmuyeckas
byHKuH OK-01
Tema 6.1 Crenennas | ConepkaHue yueOHOro MaTepuaa
(GyHkuMsa, ee  CBOKMCTBA. | [TousTHe KOpHSI N-OM CTENEHU U3 JCHUCTBUTENBHOTO 4yucia. OyHKIUU y = n& Hux
IIpeoOpasoBanmue coiictBa u rpaduxu. CBoiictBa KopHf n-oif creneHu. IIpeoOpazoBanue
BBIPKCHUN C KOPHSAMH N- | yppaliMOHANBHBIX BHIPAKEHUIH
OHf CTETIeHH KomOunupoBanHoe 3aHstue 6

19
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
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«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 20

Tema 6.2 CaoiicTBa
CTCIICHHU C paI_II/IOHaHBHbIM nu

Conepxanue yaeOHOro MaTepHaia

IlonsTue crenenu ¢ panrOHAJIBHBIM ITOKA3aTCIIEM. CreneHHEBIC (bYHKI_[I/II/I, HX CBOMCTBa

JEHCTBUTEIbHBIM u rpaduxu

IIOKa3aTeIsIMU KomOunmnpoBaHHoe 3aHsATHE

Tema 6.3 Pemenne | Coneprxkanue yaueOHOro Marepuaia

HppalOHAIIBHBIX PaBHOCWIIBHOCTD HpPALIMOHAIIBHBIX YPABHEHUN. METOIBI UX pELICHUS
YpPaBHEHUH KomM6unupoBanHoe 3aHsTue

Tema 6.4 Iloka3arenbHas
byHKIUSA, ee  CBOICTBa.
[TokazarenbHble ypaBHEHUS
Y HEpaBEHCTBA

Cogepxanue yueOHOTo MaTepuana

CreneHp ¢ DOpOU3BOJIBHBIM  JCHCTBUTENBHBIM  IOKazareneMm. OmnpezneneHue
MoKa3aTeIbHOW (PYHKIIMU M €€ CBOMCTBA. 3HAKOMCTBO C MIPUMEHEHHUEM MOKa3aTeIbHON
¢yHkuy. Pemenue nokazarenbHbIX YpaBHEHUH METOJOM YpaBHHUBAaHMsI MTOKa3aTesei,
METOZIOM BBEJICHUS HOBOW IMEpPEeMEHHOH, (PYHKIHMOHAIBHO-TPAQUIECKHM METOIOM.
Pemenne nokasareabHbIX HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5 Jlorapudm uncna.
CoiicTBa norapudmon

Cogepxanue yaeOHOTO MaTepuana

Jlorapudm uncna. Coiicta jgorapudmon. Onepanus gorapupmMUpOBaHUs

KombOunupoBanHoe 3aHsTHE

Tema 6.6
Jlorapudpmuueckas
¢byHKLMsA, ee  CBOMCTBA.
Jlorapudpmuueckue

YpaBHCHH, HCPABCHCTBA

Coneprkanue y4eOHOro MaTepuana

Jlorapudmuueckas ¢pyHKuus U ee cBoiicTBa. [loHsaTHE TOrapu(pMU4ecKoro ypaBHeHusI.
Omnepanust MOTEHIMPOBaHUA. TpH OCHOBHBIX METO/A pEIIEHHUs JOrapupMHUUECKUX
ypaBHEHMI: (PYHKIIMOHAIBHO-TPa)UUECKUNA, METO/I MOTEHIIUPOBAHMS, METO BBEICHUS
HOBOMH nepemeHHoM. Jlorapupmuieckre HepaBeHCTBA

KoMmOuHMpoBaHHOE 3aHsTHE

Tema 6.7 Jlorapudpmsl B
MIPUPOJIE U TEXHUKE

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
Mo0yns)
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[Mpumenenne  sorapupma. Jlorapupmuueckas coupans B mpupone. Ee
MaTeMaTU4YeCKUe CBOMCTBA
[TpakTnueckoe 3aHsATHE 6
Tema 6.8 Pemenue 3amau. | Comepxanue yueOHOTO MaTepHalia
Crenennas, nokasatenbHas | CTeneHHas, mokasareybHas U jorapudmuueckas GpyHkuuu. Peenune ypaBHeHHI
u norapupmuueckas | KoMOMHUPOBAHHOE 3aHATUE 4
ynkunn KonrponsHnas pa6ora 2
Pasmen 7. DJeMeHTHI 22
TEOPUMU BePOSITHOCTEH U
MAaTeMaTHYeCKOi
CTATHUCTUKH
Tema 7.1 Co6mwitre, | Coneprxkanue yueOHOro Marepuaia
BEPOSTHOCTh coObITusA. | COBMECTHBIC ¥ HECOBMECTHBIC COOBITHSA. TeopeMbl 0O BEPOSTHOCTH CYMMBI COOBITHIA.
CrnoxxeHne H yMHOXKEHME | YCIOBHAas BEPOSTHOCTh. 3aBHCHMbIC UM HE3aBHCHUMbIC COOBITHS. TeopeMbl O
BEPOATHOCTEN BEPOSITHOCTH MTPOU3BEICHUS COOBITHI
KomOuHmnpoBaHHoe 3aHsATHE 4 OK-01
Tema 7.2 BepostHocTh B | IIpogheccuonanvno-opuenmuposannoe cooepiricanue (cooeprcanue nPUKIAOHO20
npodeccroHalIbHbIX M00yns)
3aja4ax OTHOCUTEeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. (CTaTHCTUYECKOe
orpenenenue BepoaTHoCcTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTnueckoe 3ansaTHe 6
Tema 7.3  Jluckpernas | CopepikaHue yueOHOro Marepuania
ciy4aitHas BeIn4uHa, | Buasl cinyyaiiHbix BenmnuuH. OnpeneneHue JUCKPETHOM CIIydallHOW BEJIMYMHBI. 3aKOH
3aKOH €€ paclpeiesIeHUs pacnpeneneHus JUCKPETHON CIIy4alHOM BENMYHHBL. Ee 4ncIoBble XapaKTepUCTUKH
Komb6unupoBanHoe 3aHsaTHE 4
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Tema 7.4 3anaun | ComeprkaHue yueOHOTO MaTepuaia
MaTeMaTHYeCKOM [lepBuunas 00pabOTKa CTATHCTHYECKUX JAHHBIX. UYWCIIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpennee apudmernyeckoe, mMenuaHa, pazMax, aucrepcusi). Pabora ¢ Tabiunamu,

rpadukamu, TuarpamMmamMu

KomOunupoBanHoe 3anstue 4
Tema 7.5 DnemenTsl Teopun | Buasl coObITHiA, BepoATHOCTh cOObITHH. CIOKEHHE W YMHOKEHHE BEPOSTHOCTEH. 2
BEPOATHOCTEMN u | IuckperHas ciiydaifHasi BETUYMHA, 3aKOH €€ pacIpeesieHus. 3ajadyl MaTeMaTHYECKON
MaTeMaTH4eCKON CTaTHCTHUKH.
CTaTUCTUKU KonTponbnas pabota 2
Kouncyabranumn 4
IIpome:xyTounasi arrectanusi (Jx3amen) — 1, 2 cemectp 24
Bcero: ‘ 219

22
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3. MeToanuecKkue yKa3aHus 10 NMPOBEACHUIO MPAKTHYECKUX 3aHATHI/JIAa00PaTOPHBIX
paodot

Ilenp 1 3a1a4n TPAKTUUECKUX 3aHSITHI:

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

Y4eOHas AMCUUIUIMHA OPUEHTHPOBAHA Ha CIICAYIOLIHE LeITH:

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

— pa3BUTHE JIOTMYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHUS, aJITOPUTMHUYECKOM
KYJIBTYPbI, KPUTUYHOCTH MBILUIEHUSI HA YPOBHE, HEOOXOAMMOM [uIa Oyayiued npodeccHoHaIbHON
JISATEIILHOCTH, JIJIsl IPOIOJKCHHS 00pa30BaHus U cCaMO00pPa30BaHUs;

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

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

B pesynbTare ocBoeHUs y4eOHOM TUCIIMILIMHBI O0YYarOIIUNACS JOJDKEH 3HATD:

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

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

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

—  BEPOSITHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPY>KAIOLIETO MHUPa;

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

Buabl npakTUYeCKUX 3aHATHI

IIpakTtuueckass paboTa BBIMOJHIETCS CTYAEHTaMM, MOJ PYKOBOACTBOM IIPENOJABaTENsl, KOMIUIEKCA

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

MpUOOpeTeHNe MPAKTHYECKUX HABBIKOB OBJAJEHUS METOJAMM MPAKTHYECKOW pabOThl C MPUMEHEHHEM

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

paloThI CTYAEHTHI IPOU3BOAAT B IMCHbMEHHOM BHIIE.

CTyneHT OoJDKeH:

3HATh/TIOHUMATh:

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

— 3HA4YCHUC IIPAKTUKKW M BOIPOCOB, BO3HHUKAIOIINX B caMoOl MaTeMaTHKe JJIsL (1)OpMI/IpOBaHI/I$I u
pa3BUTUA MaTeMaTUYeCKON HAaYyKH,; UCTOPUIO Pa3BUTHA MMOHATHA YHCJia, CO3AaHNd MAaTEMATUICCKOT'O
aHaJn3a, BOSHUKHOBEHHUS M Pa3BUTHUSI TECOMETPHH;

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

—  BEPOSITHOCTHBIH XapaKTep pa3IMYHbBIX MPOIIECCOB OKPYKAIOIIET0 MUPA.

— Ilpaktudeckue 3aHATHs COCOOCTBYIOT OoJiee TITyOOKOMY MOHMMAaHHIO TEOPETHYECKOro MaTepuala
yu4eOHOro Kypca, a TakkKe pa3BUTHIO, (OPMUPOBAHWIO U CTAHOBICHHIO PAa3IMYHBIX YpPOBHEH
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COCTaBJIAIOIINX HpO(bGCCPIOH&]'ILHOﬁ KOMIICTCHTHOCTH CTYACHTOB. OcHoBoM IMPpaKTUKyMa
BBICTYIIAIOT TUITIOBBIC 3a/1avu.

3.1. TemaTuka u coep:kaHue NPAKTHYECKUX 3aHATHI/1a00pPaTOPHBIX PadoT

Tema 1.1: Llenp ¥ 3a1aun MaTEMATUKH IIPU OCBOCHHH CIICMHUAJILHOCTH. YKciia M BEIYUCICHUS.
Conepxkanne: Lleap ¥ 3aj1ayn MaTEeMATHKUA NPU OCBOCHHMHM CIENUATbHOCTH. ba3oBbie 3HAHMS U

YMEHHS 110 MATEMATHUKE B IIPODECCUOHAIILHON U B IIOBCEAHEBHOM JIeATeIbHOCTH. JlelicTBUS HAJL

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

JlelicTBUSA cO cTeneHsAMU, GOPMYJIBI COKPALLIEHHOTO YMHOKEHUS.

Tema 1.2: [IporteHTHBIE BEIYUCICHNA. Y pPAaBHEHU M HEPABEHCTBA.

CO,[[ep)KaHI/ICZ IIpocThlie IPOLCHTHI, Pa3HbIC CIIOCOOBI X BBIYHMCIEHHS. JInHeHbBIC, KBaJApATHbIC,
,I[DO6HO'J'IPIH€I>1HBIC YPAaBHCHUA U HCPABCHCTBA.

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

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

apodheCCHOHAIILHBIX 3a/1a4yax.

Tema 1.4:Pemenne 3amau. BXoqHOW KOHTPOIb.

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

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

COI[ep)KaHI/ICZ IIpeamer crepeomerpun. OCHOBHBIC ITOHSTHSA (TO‘lKa, npsamMas, IIJIOCKOCTb,
HDOCTDaHCTBO). OcHOBHBIE aKCHMOMEI _cTepeoMeTpur. llepecekaromumecs, IapajlieIbHbIC U
CKPENIMBAKOIIMECS MPSAMBIC. YTOd MEXKIY IPSIMBIMUA B OpOCTpaHCTBE. llepneHauKyISpHOCTh
npsMbIX. OCHOBHBIE TPOCTPAHCTBCHHEIS (bI/IFVDBI.

Tema 2.2:I1apajuieIbHOCTH OPSIMBIX, IIPSAMOM U IUIOCKOCTH, IIJIOCKOCTEN

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

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

[Mapayutenenumnenx m ero niaeMeHTHL. CBOWCTBA MPOTHUBOIOJOXKHBIX TpaHell W JauaroHaiaeu

napaaaenenunena. IIocTpoeHrne OCHOBHBIX CEUCHUM.

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

COI[Cp)KaHI/ICZ IlepnenaukyaspHble Opsmble. IlapamienbHble OpsSMble, MNEPIEHANKYISIPHBIE K
mockocTy. IIpru3Hak NepHeHIANKYISPHOCTH OPSIMOM M TNIOCKOCTH.

Tema 2.4: [leprieHauKyIIsip M HAKIOHHAS. TeopemMa 0 TpexX HepIEeHANKYIIpax.

Conepxxanue: [lepneHauKynsap U HakIoOHHAs. Teopema 0 Tpex NEepHeHAMKYIApax. YIoJ MeXIy
OpsAMOM M TUIOCKOCTBIO. YTOJd MEXIY IUIOCKOCTAMU. [lepneHIuKynsapHble IUIOCKOCTH.

PaccTosiHus B MpOCTPAHCTBE.

Tema 2.5:KoopanHaTel 1 BEKTOPEI B IPOCTPAHCTBE.

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

Tema 2.6:IIpsiMbIe M MIOCKOCTH B IPAKTUYCCKMX 3aJa9ax

ConepmaHHe: BzanMHOE pacmojiokeHHe NPsSMBIX B IpocTpancTBe. IlapaienbHOCTE IPSIMOM K

IUIOCKOCTH, TIapalIeIbHOCTh INIOCKOCTEH, MEPICHANKYIIPHOCTL IIOCKOCTEH. PacmonorkeHue




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 25

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

OPAKTUKO-OPHUCHTUPOBAHHBIX 3aa4.

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

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

IapaJUIENLHOCTh IPSAMBIX M IJIOCKOCTEN. JIeKapTOBEI KOOPAMHATHI B IIPOCTPAaHCTBE. BEKTOPEI B
npoctpadcTBe.  CloKEHHE UM BBIYMTAHME BEKTOPOB. YMHO)KEHHME BEKTOpa Ha  YHCJIO.
KoopauHaTel BEKTOPA.

Tema 3.1:Tpuronomerpuueckrie (PYHKIMU IPOU3BOJHHOIO VIja, YHCIIA.

Co;[epn(aHHe: Paguannas mepa yriaa. IToBopoT TOYkH BOKPYr Hayaja KoopauHat. OnpeeiicHue
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:OCHOBHBIEC TPUTOHOMETPHYECKHE TOKJIECTBA.
COI[ep)KaHI/ICZ TpuronoMeTpuyecKue TOXIACCTBA. HDCO6D&30BaHI/I${ IPOCTECHUIITNX

TPUTOHOMETPHYECKUX BhIpakeHUN. CUHYC, KOCUHYC, TAHI'CHC M KOTAHI'€HC YIJIOB O U - 0.
Tewma 3.3:TpuronoMeTpuyecKrue d)VHKHI/II/I HX CBOMCTBA M FDad)I/IKI/I.
Conep;xaHI/Ie: O06JacTh OoIpeAcICHUS W MHOKECTBO 3HAYEHHMH TPUTOHOMETPHYCCKUX d)VHKHI/Iﬁ

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

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

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

Tema 3.4:00paTHBIE TPUTOHOMETPUYECKHE (DVHKIIUN.

Copneprxanme: O0paTHble TpUrOHOMeTpHUecKue GpyHKIuK. X cBoiicTBa U rpaduky.

Tema 3.5:TpuronomeTpryeckue ypaBHEeHHs 1 HEPABEHCTBA.

Copnepkanue: 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

MHOXHUTCIIN, OJHOPOJAHBIC. HDOCTCI\/'IHH/IG TPUTOHOMETPHYCCKHEC HEPABCHCTBA.

Tema 3.6:Pemenne 3amau. OCHOBBI TPDUTOHOMETPHUH. TPUTOHOMETPUUECKHE (DVHKIIUH.

Coneprxanue: [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPOKCHUH. Pemenue

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

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

Copnepxanmue: [lpupamenue aprymenta. [lpupamienue dyHKIMU. 3amaun, OPUBOJAAILINE K

HOHATHUIO MIPOoM3BOAHOM. OtpeneleHe IpOU3BOIHON. AJITOPUTM OTBICKAHUSA TIPOU3BOIHOM.

Dopmynel muddepennmposanns. [Ipasuna nuddepeHIMpoBanus.

Tema 4.2:I1ousiTre 0 HEIPEePLIBHOCTH (PVHKIIMH. 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

HEPABEHCTB METOJIOM UHTEPBAJIOB.
Tema 4.3:'eomerpryeckuii © GUINYESCKUNA CMBICII IIPOU3BOIHOM.
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Conepxanne: ['eoMeTpHUeCKHUN CMBICT MPOU3BOMHON (YHKIIMKU — 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:MouoToHHOCTE QVHKIIMHU. TOUKY 3KCTpEMYMA.

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 ¢yHKINN U IOCTPOEHNE IPadUKOB.

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

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

FDad)I/IKOB C UCIIOJIB30BAHUECM allrapara MaTCMaTHu4CcCKOro adajimn3ia.

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

Conepxanue: HanMeHbliiee 1 HanOoJbliee 3HaYeHUE QYHKIIMH.

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

Conepxkanne: O3HAKOMJICHHE ¢ TOHATHEM HMHTErpaia U MepBooOpasHou mis dyHKmH y=f(X).

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

nanHor dyakumu. Tabnuna dopMmyia JUis HAXO0XKIEHUs IepBooOpasHbiXx. M3ydyeHue npasuiia

BBIYHMCIICHUS IEPBOOOPA3HON.

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

Copaepxxanue: 3ajlauyd, OPUBOJASIINE K NOHATUIO OOPEIECIEHHOTO MHTErpajla — O BBIYMCICHUU
IIOIIAAW KPUBOJIMHENMHON Tpanenuu. IToHsaTre onpeaenéHHoro uaterpana. ['eoMeTpuyeckuii u
(hU3HYECKU CMBICT omnpeaesieHHoro uurerpana. Popmymna Herorona — JleiOHuIa.

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

Tema 4.10:Pemtenne 3amau. [IpousBomHas u nnieppoodpasHas G VHKIINH.

Conepxxkanne: DopMmynbl  u mpaBuna auddepenimpoanus. McciaenoBanue QyHKIMA ¢

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

nepBooOpas3Hoi. [IpuMmeHeHne mepBooOPa3HOI.

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

nupamuaa
Tema 5.2:1TpaBuipHbIE MHOTOTPAHHUKU B )KU3HHU.

Conepxkanme: [lmomans  MOBEPXHOCTH  MHOTOTPaHHHMKOB.  [Ipocteifmme KOMOWHAIUU

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

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

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

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

ceuyeHugx 1mapa. Pa3sépTka NuiInHapa ¥ KOHYcCa.

Tema 5.4:00beMBI ¥ IUIOIIAIN HOBEPXHOCTEN TEI.

Copnepxanne: OO0beM OPSIMOYTOJBHOTO mapauienenunena. Oobem kyba. OObeMbl mpsMoi

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

Tema 5.5:IIprMepbl CHMMETPHI B IPO(ECCUH.

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

noaeKasap, ukocadnp ). Ilpumepsl cMMMETPHU B PO ECCUu.

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

Conepxanne: O0beMbl U IIIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHHUS.

Tema 6.1:Crenennas dbvHKUMI, ee cBoiicTBa. [IpeoOpa3oBaHue BBIPAXKEHUN C KODPHSIMU h-OU

CTCIICHH.

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

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

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

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

CBOMCTBA U rpaduKu.

Tema 6.3:Pemrenne nppantnoHAILHBIX VPABHEHUH .

Coneprkannie: PaBHOCHIBHOCTh MPPAIIMOHATBHBIX YPAaBHEHHN. METOIbI UX pElIeHHUs.

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

CO,[[ep)KaHI/ICZ CreneHb ¢ MPOM3BOJLHBIM _JICHCTBUTENLHBIM _MoKa3ateneM. OmnpeaeiacHue
IMOKa3aTeIbHOMU d)VHKHI/II/I M _ec CBOWMCTBA. 3HAKOMCTBO C TPHMEHEHHEM I10Ka3aTeIbHOU
d)VHKHI/II/I. Pelienne noka3aTenbHbBIX YPAaBHEHUN METOJIOM VPaBHMBAHUS ITOKa3aTeae, METOA0M
BBCACHUA HOBOM TIEPEMEHHOM, d)VHKHI/IOHaJIBHO'FDa(bI/I‘{eCKI/IM MCTOJOM. Pemienue

INOKa3aTCJIbHBIX HCPABCHCTB.

Tema 6.5:Jlorapudm umciaa. CBoiicTBa JorapudMos.

Conepsxanue: Jlorapudwm uncna. CpoiictBa Jorapudmon. Onepaiust jorapudMupoBaHusi.

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

Copnepxanne: Jlorapubmudeckas ¢GyHKIMS W ee cBoicTBa. [loHATHe JorapudmMuyueckoro
ypaBHeHHa. Onepanus MOTEHIHMPOBaHKs. TpH OCHOBHBIX METOJA PEUICHHUS JTOrapu(PMHUUYECKUX
ypaBHEHHUH: (QYHKIIHOHAJbHO-IpaUYECKU, METO IMOTECHIIMPOBAHUs, METO] BBEIECHHS HOBOM

nepeMeHHon. JlorapudMudeckiie HepaBeHCTBA.

Tema 6.7:JlorapudMbl B TIPUPOJIE Y TEXHUKE.

Conepxxanne: [lpumenenue gorapudma. Jlorapudmmdeckas crnupans B mpupome. Ee

MaTeMaTHYECKHE CBOMCTBA.

Tema 6.8:Pemecnne 3agau. CteneHHas, IOKa3aTelbHasl U JIOFaDI/Id)MI/I‘-ICCKa}I d)VHKHI/II/I.
CO,Z[Cp)KaHI/ICZ CrencHHas, IOKa3aTeIbHAs U HOFaDI/Id)MI/I‘{CCKaH d)VHKUI/II/I. Pelienne ypaBHEHUI.
Tema 7.1 ICO6BITI/IG, BCPOATHOCTD coObITHs. CIIOKEHHE U YMHOKEHHUE BEPOSITHOCTEN.
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CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TGODGMLI O BEPOATHOCTH CYMMBbI COOBITH. Y clIOBHAS

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

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

OTHOCHUTENbHAA YacTOTa CO6BITI/I$I, CBOMCTBO €€ yCcTOMYMBOCTH. CTaTHCTHYSCKOE OIpPEACICHUE
BeposATHOCTH. OlIeHKa BEPOSITHOCTH COOBITHSL.

Tema 7.3:duckpeTHas ciayyaligas BeIUYWHA, 3aKOH €€ pacOpeaeacHus.

Bunel  ciyyaigpix  BenuuuH. OnpeneneHue  AUCKPETHOH CIAYYAWMHON BEIWMYHMHEL. 3aKOH

pacupeleseHus JUCKPETHON Cay4arHON BeINYMHLL. Ee UnCI0BLIE XapaKTEPUCTUKH.

Tema 7.4:3agaun MaTeMaTHUYECKON CTATUCTUKH.

[lepBuuHasg o00pabOTKA CTATUCTUYECKUX JAHHBIX. YMCIOBBIE XapaKTEpUCTUKH (cpenHee

apudMeTHUeCcKoe, MeauMaHa, pasmax, jgucrepcus). PaGora ¢ Tabanuuamu, rpadukamu,

ArarpaMmMamMu.
Tema 7.5:O11eMEHTBI TCOPHHU BEPOSITHOCTEH M MAaTEMATHYECCKON CTATUCTHKH.

Buagsl CO6I>ITHI>'I, BCPOATHOCTD coObITHi. CHOKEHHE U YMHOXXECHHUE BEPOITHOCTEH. JIMCKpeTHas

cllyJaiiHas BEJIMYMHA, 3aKOH €€ pacupeiesicHA. 3aJauyd MaTEMaTHYECKOW CTATHCTHKU.

4. ®oHA OLEHOYHBIX CPEICTB JUCHUNINHBI

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

Ko komMnerenuun Pa3nen/Tema Tun oleHOYHBIX MEepPONIPUATHS

OK-01 Bce paznensr YcTHBIH onpoc

WNunuBuyansHas caMoCTosITeNbHas pabora
KontponsHas padorta

BrimonHeHue sK3aMeHaOHHbIX 3aJaHUH

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

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

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

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

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

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

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

IlIkana nepeeooda 6ann106 6 OMMemMKU NO NAMUOALILHOU CUCHEME
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Ommemka Yucno o6annoes,
Heo0X00umoe 015 NOJIy4eHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauurno) 13-15

Obpa3zoseamenvhvle pe3yivomanol, HoOIEHCAUUE NPOGEPKE (ITEMEHMbL):

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

OK 01

3adanusn 6x00H020 KOHMPONA

Oo0s3aTeIbHAS YACThH
Ilpu pewenuu 3ad0anuii 1-4 3anumwiume npasuiIbHLIL oOmMeem U3 UYemblpex
NPEONOHCEHHBIX:

1. (1 6asur) Packpoiite GopMyITy COKPALLIEHHOTO YMHOXEHHUS a>-b:
A) a>-2ab+b?B) (a-b)(a+b); B) a’+2ab-b%; I') (a-b)(a-b)
2. (1 6amn) [Inomans TpeyroinbHUKA BEIYUCIAETCS 110 (hopmyie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 o

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKI0YeHO0 MEXy YUCIIaMu 17 4 8

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

1) N 2) | 3)

17) | ol 1 of 1

1 9

YO =Rt 11 YT

A 2 X; T) y=x+5.

Ilpu evinonnenuu 3a0anuil 5-8 3anumume xo00 peuwieHus u NOJYUEHHBLIL OMEem.
1 11

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

KOpHSI, B OTBET 3alIMIINTE MEHBIIUN U3 KOPHEH.
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7. (2 6amna) [ns pemonTa Tpedyercs 57 pynoHoB 06oeB. Kakoe HanMeHbIIIee KOJTMIECTBO
nauek OOOMHOTO Kies HYXHO JJIsi TaKOro PEMOHTa, eciod | mauka Kies paccuuTaHa Ha 5
PYJIOHOB?

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

JonoJHuTeIbHAN YACTh

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

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OPOCHII IKOPbh, 2 Yaca JIOBWI PhIOy M BepHYJICS 00paTHO 4epe3 5 4acoB OT
Hayaja myTemiecTBua. Ha xakoe paccTosHMe OT MPUCTaHU OH OTIUIBLI, €CIIM CKOPOCTh TEUCHUS
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTb JIOJKU 6 KM/4?

ITAJIOHLI OTBETOB:

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

4.2.2 ®oHJ OLIEHOYHBIX CPEACTB AJISl TEKYIIero KOHTPOJIs

Tekymnii KOHTPOJIb MPOBOJATCS BO BpEMS AYJIUTOPHBIX 3aHATHA MO MAaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM MIaHOM M paboueld mporpammbl O]l «MaremaTuka» O BCEM
pazzenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT M3 JBYX YACTEH: TEOPETHUYECKON U
npakTudeckoi. [Ipu aTom oGyuaroniuecs moxy4yaroT IB€ OTMETKH.

Teopernueckas 4acTb IPOXOTUT B (POpPME YCTHBIX OTBETOB: OOYYArOIIMECS BBITSATUBAIOT
OATh KapTOYeK C BONPOCAMH, HAlOT TOJHBIM OTBET (CO CIMCKOM BOMNPOCOB OOyyaroIuecs
3HAKOMSITCS B HayaJle U3y4€HHUs pa3ziena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

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

«4» (xopouio) 4

«5» (omauuno) 5

3amaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0OThI) YaCTUYHO B3ATHI U3 OTKPHITOTO
o0auka EI'D u BIIP mo marematuke.

Ha BbInosHeHHne KOHTPOJIbHOM paboThl MO MaTeMaTHKe jaetca | akagemuyeckuil yac (45
KonrtponbHas pabota coCTOMT UX 2-X yacTeil. B mepBoit yactu npeziaraercst BHIOTHUTH 4
3aJjaHus — BBIOpATh TPABWIBHBIA OTBET W3 YETHIPEX MPEMJIOKECHHBIX. Bo BTOpoil wacth
IpeJUIaraeTcst BHIIOIHUTE 6 3aJaHUi — 0POPMUTE XOJ1 PELICHHUS U 3alUcaTh MOJy4YEHHbIH OTBET.
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3a mpaBWIbHOE BBHINOJIHEHHE JIIOOOTrO 3aJaHus MEepBOM 4YacTH OOydaroImMKCS MOJIydaer
onuH Oamna. [IpaBunbHOE BBHIMOJHEHHUE 33JaHUN BTOPOM YacTH OIleHHMBaeTcs 2 Oammamu win 1
0aJIoM 3a YaCTUYHOE pEellICHUE.
Bbannbl, noxy4deHHbIE 32 BCE BBIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.
IlIkana nepesooa 6an106 8 OMMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno oannos,
Heo0Xxo0umoe 011 NOJIYy4eHUs OMmMEmKu

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

4.2.2.1 Konmponvnasa paboma no meme: «llpamoie u nnockocmu, KOOpOuHamol U 6eKMOoOpbl
6 npocmpancmee

Oobpazoeamenvusle pe3yromamel, noodaexcauiue npogepke (I1emMeHmot):

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

OK 01
TeopeTnyeckue BONPOCHI:
1. Cdopmynupyiite Teopemy Iludaropa.
2. Tlepeuncnute OCHOBHBIE (PUTYPHI B MPOCTPAHCTBE.
3. Tlepeuncnute criocoObl 3a1aHUS TIIOCKOCTH.
4. Tlpomomxure Tteopemy: «Ecmum omHa W3 JABYX — MapajJIeNbHBIX — MPSIMBIX

NEePIEHANKYJIAPHA IIJIOCKOCTH, TO. ...

5. IIponomxute Teopemy: «Eciau nBe mapauienbHble MIOCKOCTU MEPECEKAIOTCs TPEThel,
TO...».

6. Cdopmynupyiite onpeneneHue IByrpaHHOTO yria.

7. PackpoiiTe MOHATHE «YTOJI MEXIY NPSIMbBIMI.

8. Ilepeuncnute B3aMMHOE PACHOJIOKEHHE ABYX MPSIMbIX B IPOCTPAHCTBE

9. Kakwue npsiMbie Ha3bIBAIOTCS TTAPAIIICITFHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS B TIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS MEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?

12. Tlepeuncnure B3aUMHOE PacroOIOKEeHUE MPSMON U MJIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «YTOJ MEXIY MPSIMOM U TUIOCKOCTBIO.

14. PackpoiiTe NOHATHE «1apaJIETLHOCTh MPSIMON M TIIOCKOCTH.

15. PackpoiiTe noHsTHE «EPIEHANKYIIPHOCTH IPSIMOM U IIIOCKOCTI.
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16

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

. Ilepeuncnure B3auMHOE pacoONOKEHNUE JBYX INIOCKOCTEH B IPOCTPAHCTBE.
Packpolite moHsITHE «YroJI MEXAY IIOCKOCTSIMU.

Packpolite MoHsATHE «I1apauIeIbHOCTD IIJIOCKOCTEN.

Packpolite noHATHE «IEPIEHAUKYISIPHOCTD IUIOCKOCTEN.

Kak HailTu paccTosiHhE OT TOUYKH 10 IPSAMOiA?

Kaxk nHaiiTu pacctosiHre MEX1y NpSIMbIMU?

Kaxk HaiiTu paccTosiHie MeXAy MIIOCKOCTIMU?

[Iponoikure onpenenenue: «llepneHauKysap — 3To. .. ».

[Iponomxkure onpenenenue: «HakimoHHas — 310...».

[Iponomxure onpenenenune: «lIpoeknus HAKIIOHHOM — 3TO. .. ».
[lepeuncnure cBOMCTBA MAPAIIENBHOIO IPOCKTUPOBAHUSL.

13 yero cocToUT NpsIMOYTOJIbHASL CUCTEMA KOOPIUHAT B IPOCTPAHCTBE?
Ecnu Touka 1eXUT B INIOCKOCTH Xy, Kakasi KOOpJIMHATa y Hee HyseBas?
[TpuBenuTe npuMep KOOPAUHAT TOYKU A, KOTOpast JIEKUT Ha OCH Z.
Packpoiite noHsTHE «BEKTOPH.

Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAIOTCA MEPIEHIUKYISIPHBIMU?

KontpoasHas padora

IlepBas yacTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunbHLIL OmMEem U3 Uemblpex

npeOﬂoofceHH blX.

1.

(1 6amr) Pacmmdpyiite kpaTkyro 3amuce: a€ f3.

A) TouKa a MPUHAIJICKUT TUIOCKOCTH §; b) Touka a mpuHaJIeKUT mpsmoii §; B) npsmas a

NPUHAISKUT TII0cKocTH f5; ') mpsiMast @ mepecekaeT MmiocKocThb .

2.
u B/1?

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

A) napannensHsle; b) nepnenaukynspusie; B) ckpemmupatores; ') nepecexarorcs.

3.

(1 6amr) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonnuHeapHbie?

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

4.

(1 6amm) Mamsr Toukum A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHOl Kakoro OTpe3Ka

sBisiercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

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

5. (2 6amna) Yepe3 koHubl otpe3ka AB u ero cepeauHy M mpoBefeHBI MapajuiesIbHbIC
IpsIMbIE, TIEPECEKAIOIME HEKOTOPYIO IIIOCKOCTh B Toukax A1, B1 u Mj. Haiinure niimny orpeska
MM3, eciiu oTpe3ok AB He nepecekaeT miockocTh U eci AA1=6,8cm, BB1=7,4cwm.

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

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

8. (2 6amna) Haueptutp kyo ABCIIA1B1C1/11. [Toctpouts Touky KEAB, Touky M€EJI1;C,
otpe3ok PEEA1B1C;.

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

10. (2 o6amma) Odopmure nuct Oymaru A4 BepTUKAIBHBIMH, TOPU3OHTAIBHBIMH,
HAKJIOHHBIMH JIMHUSIMU, UCIIOJIb3YyS Pa3HbIC IBETOBBIC OTTCHKH.

ITAJOHBI OTBETOB:

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

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

Ob6paszoeamenvhble pe3yibmamol, nodexicawjue nposepke (InemMennmol):
JIPo 1, IPG 3, JIP6 5, /1PO 14.

OK 01,
Teopernyeckue BONPOCHI:

1. UeMy paBeH yroJji B OJIMH pajdan?

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

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS y= COSX IPUHUMAET
OTpHUIATENIbHbIC 3HAUCHUs?

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

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

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

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8 Uemy paBHO TipousBeneHue tgx*ctgx?

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

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

11.  Ilepeuucnure TPUrOHOMETPUYECKHE PYHKINHU, YKAKUTE UX TEPHUOIBI.
12.  Yemy paBen nepuoj GpyHkuuu y=cos(4x)?

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

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

15.  Ilepeuncnure criocoObl peleHuss TPUTrOHOMETPUYECKUX YPAaBHEHHH.

16. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHUH
[IEPBOTO NOPsJIKa.

17. Packpoiite anroputm pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHMX YpPaBHEHMM
BTOPOTO MOPSAIKA.

KonTpoabnHas padora

IlepBast yacTh

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

1. (1 6amm) B AABC COSCZi—i. Kaxkas u3 cropon siBnsiercst runorenyzoni AABC?
A) AB; b) AC; B) BC; T') CB.

2. (1 6amm) Yrinom kakoit ueTBepTH ABisieTcs yroi a=410°?7
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A)LB)ILB)HET) IV,

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

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

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

Bropas yacth

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

. V2 . V2
6. (2 6amta) Haiinure 3HaUYeHHE BBIpAKEHUS 4arccos? - 4arcsin(— 7)

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

1 . .
8. (2 6amna) Pemure ypaBHEHUE COS X = 3anuiuTe HAUMEHBIIUHN MOJOKUTENbHBIHI

KOpPEHb YPaBHEHUS.

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

10. IMocTpoiiTe rpaguk TPUTOHOMETPUYIECKOH QyHKIUH Y=2 SINX

ITAJOHBI OTBETOB:

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

ne Z

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

OoépaszoseamenvHolie pe3yrbmamel, noodiaexcaujue npoeepke (Inemenmst):

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

OK 01,

© 0o N o g~ Db PE

Teopernyeckue BONPOCHI:

[Iponomxkure onpenenenue: «lIponssognas —o1o...».
PackpoliTe reoOMeTpUYECKH CMBICI IIPOU3BOIHOM.
Packpoiite puznueckuii cMbICI TPOU3BOIHOM.
[Iepeuncinnre mpaBuia BEIYUCIECHUS TPOU3BOIHBIX.
Yemy paBHA IPOM3BOIHAS CTENIEHHON QyHKIMM?
Yemy paBHa IPOU3BOHAS TPOU3BEICHUA?

Yemy paBHa IPOU3BOHAS YaCTHOTO?

YeMy paBHA IPOU3BOIHAS CIIOKHON QYHKITUH?

Cdopmynupyiite npuzHak Bo3pacTaHus (QyHKIIHH.
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10.  CdopmynupyiiTe mpu3HaK yObIBaHUS (DYHKIIHH.
11.  CdopmynupyiiTe mpu3HaK TOYKH MaKCUMyMa (yHKIIHH.
12. ChopmynupyiiTe Npu3HaK TOUKH MHHUMYMa (DYHKITHH.
13.  CocraBpTe QITOPUTM peIICHHs 337ady Ha HAXOXKICHUS HAaWOONBLIETO H
HAaUMEHBIIETO 3HauUeHUsl QYHKIIMHU HA OTpe3Ke?
14. CocTaBpTe aIrOpPUTM HCCICNOBAHUS U TOCTpoeHUs rpaduka GyHKIUU C
MOMOIIbIO TPOU3BOTHOM.
15.  [Ipomomxute onpenencuue: «Dynkuus F(X) Ha3piBaercs ...».
16.  PackpoiiTe reoMeTpu4eCKHii CMBICI OMPEIEIEHHOr0 HHTErpasa.
17.  Tlponomxute onpenenenue: «KpuBoauHeiiHas Tpanenus — 3T0...».

18.  Cdopmynupyiite dopmyny Herotona-JleiiOnuna.
19. B uem 3akirouaeTcs OOIIHIA BUJ] BCEX MEPBOOOPA3HBIX?

20.  IlepeuncnuTe nmpaBuia BIYUCICHUS HHTETPATIOB.

KontpoabnHas padora

IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasuibHblL OMEeEm U3 Yemuipex NPeoloHceHHbIX.

1. (1 6anm) Yemy paBHa mpou3BOAHAS (PYHKLIUU y=2x3'?
A) y'=5x; B) y'=6x; B) y'’=6;T) y'=6x°
2. (1 6ann) [To xakoit U3 GOpPMyI BBIUUCIISAETCS TPOU3BOAHAS YACTHOTO?
A) (utv)=u'+v'; B) (uv) =u'v+uy’; B)(D) = = ; T)(flg(x)) =f (g(x))*g (x).
3. (1 6amn) Pemure ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute oTBeT.
A)1;B)-1;B)4;T) -4.

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

Bropas yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus U nOJAYYEHHLLIL OMEem.
5. (2 Oamma) MarepuanpHasi TOYKA JBIDKETCS MPSAMOIUHEHHO TIO  3aKOHY

x(f) = LR JPT
4 (rme X — paccTosHHE OT TOYKM OTCYeTa B MeTpax,t— Bpems B
CeKyHJlaX, M3MEpEeHHOe C Hauajla JBIKEHHs). B kakoli MOMEHT BpeMeHH (B CEKyHJax) ee
CKOpOCTh ObLIa paBHa 5 M/c?
6. (2 6amta) Ha pucynke nzobpaxén rpadpuk ¢pynkuuu Y =f(X) u xacarenbHas Kk HeMy B
TOYKe ¢ abcuuccoit Xo. Haiiure 3Hauenne npousBogHoit Gpynkuuu f(X) B Touke Xo.
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YA

7. (2 6ama) Pemure HEpaBEHCTBO: x>-16 <0
8. (2 Oamma) Ha pucynke wm3obpaxken rpadpuk ¢yaxmuu Y=f(X), ompemenéunoii Ha
unrepBaie (—3; 11). Haiinute nanmenpinee 3nauenne Gpynkuuu f(X)ua orpeske [2; 9,5].
v

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

9.(2 6amna) Ha pucynke u300pakén rpahuk HEKOTOpoH (yHKIuu Y — f (x) (mBa mydya c
oOuieil HavanbHOM TOYKOM). [lonb3ysch PHUCYHKOM, BBIUMCIIHUTE F (8) —F (6)7 rae P (x) —

ojlHa U3 NepBo06pasHbIX dyHkimu J (x).
A

Q
o

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

|
o[ 1 78 x
10.(2 OGamma) dupme «JluzaifH+» BBIISISAIOT YYacTOK 3eMiM ruiomanpio 100 M,
[Ipennararor 4eTbipe ydacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ydactox
0100puT aupekTop GupMbl «/{nu3aitH+»», yIUTBIBas, YTO HEOOXOIUMO OYyJET MOCTAaBUTH 3a00p
110 IEpUMeTpy?
ITaJI0HbI OTBETOB:

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

OtBer r B A b 8 1,25 | (-4,4)| -3 12 10x10




PIrYTHUC

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 38

4.2.2.4 Konmponavnasa paooma no meme: « MHO202paHHUKU U mena 6paAuieHUA)

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
JAPo6 1, 1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.

OK 01,
Teopernyeckne BONPOCHI:

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

2. [Tponomxure onpenenenue: «Ilpuzma — 3to...».

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

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

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

6. CdopmynupyiiTe CBOWCTBO O MPOTUBOJIESKAIINX TPAHAX MTapauIeICUIIea.

7. Cdopmynupyiite CBOHCTBO 0 JUAroHaIsIX Mapajuleenumesa.

8. CdopmynupyiiTe CBOWCTBO O JUArOHAIH W JIMHEHHBIX pa3Mepax MpsSiMOYTOJILHOTO
napaenenunesa.

9. Kakas npusma Ha3bIBaeTCs IpAMOi?

10.  Kakas npusmMa Ha3bIBaeTCs MPABUILHOMN?

11.  PackpoiiTe NOHSATHE «IIPABUIIbHAS MHPAMUIA».

12. Yo Takoe anodema npaBUIbLHON MUPaMUIbI?

13. B ueM ominunme NOJHOM NOBEPXHOCTH MPHU3MBI OT IOJHOM IOBEPXHOCTH
nupamubl?

14. CoopmynupyiiTe TeopeMy O BBIYUCIEHUU OOKOBOW IOBEPXHOCTH MNPSMOIL
IIPU3MBL.

15. Cdopmynupyiite TeopeMy O BBIUHUCICHUU OOKOBON TMOBEPXHOCTH MPABHIHHOM
IUPaMUJIBI.

16. HazoBure mpenmersl u3 Bamiedl mnpogecCHOHaNbHON JESTENbHOCTH, KOTOpHIE
UMEIOT (HOPMBI MHOTOIPAaHHHUKOB.

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

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

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

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

21.  Yro sBNsieTCs BBICOTOM yCEUEHHOTO KOHYyca?

22. Yo sBIsAETCS OCEBBIM CEUCHUEM IIIIMHAPA, KOHYCa, YCEUSHHOTO KOHYCa, mapa?

23. [lepeuncante enUHUIBI ©3MEPEHUS IIJIOMIAI1, 00BEeMa.
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24, UYemy paBHO OTHOIICHHE IUIOMIAJCH IMOBEPXHOCTEH TMOJOOHBIX GUTYp B
IPOCTpaHCTBE?

25. UYemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?
26.  Haszowute npeaMeTsl U3 Baiiei NpoecCHOHaNbHOMN NeSTETbHOCTH, KOTOPbIE

UMEIOT (OPMBI TeJ BpaleHUSI.

KoHTpojbHasi padoTa

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

npedﬂo.m'eHH blX.

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

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

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

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

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

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

4. (1 6ann) Kakas ¢urypa momydaercss mpu BpalleHUH MPSMOYTOJIBHOTO TPEYrojJbHUKA

BOKPYT OJTHOT'O U3 CBOUX KaTETOB?
A) xonyc; b) ycedennsiit konyc; B) nupamuna; I') yceueHHas nupamuja.

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

D /f
A B

7. (2 6anna) IIpsAMOYroJpHUK CO CTOpOHAMH 8§ ¢M M 3 CM Bpalaercs BOKPYr Oouibliei
croponbl. Haitnute 00beM, miiommaad O0KOBOM H MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 Oamma)Haiimute 00BEM MHOrOrpaHHHKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JIBYTpaHHBIC YTIIBI IPSMEIE).
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9. (2 6ara) Knuenty Heo0x01MMO, 4TOOBI B KOMHATE 0053aTEJIbHO MPUCYTCTBOBAIN 0ObEMHBIC
AJIEMEHTHI JleKopa ImHAprueckoi (opmel. I[loctpouts u3 Oymarum Mojaenb HIMHIPA.
Pasmepsl a1 mocTpoeHHsI BBIOPATh CaMOCTOSITENILHO, C YYETOM TOTO, YTO COOTHOIICHHE
paamyca K BBICOTE JIOJDKHO OBITH 1:2.

10. (2 6amra) Paccuntarh KOJMYECTBO 2-X KHUJIOTPAMMOBBIX 0aHOK KPAacKH H;/)KHO KYIUTh AJIs
OKpalllMBaHUs WIMHIpUYECKOro cBoja noasaia. Pacxon kpacku 100 r va 1 m°. Cuurath n=3.

/// s =

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHus
OtBer b A A A 27 17 72 mt; 87 - 3
48 T;
64 nt
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4.2.2.5 Konmponwvnasa paboma no meme: «Cmenennas, nokazamenvHasa u a102apudmuieckas
¢ynkyuu»

Oopa3zosamenvhvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

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

OK 01
TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite orpeneneHue CTeNeHHON QyHKIUH.

2. [lepeuncnure cBoicTBa CTEMEHHON (PYHKIMN

3. ChopmynupyiiTe onpeaeieHne moKa3aTeIbHON (QYHKITHH.

4. [lepeuncaure cBoicTBa MOKa3aTeNbHON (YHKIIMU

S. Cdopmynupyiite onpenenenue sorapupMuIecKoi GyHKIIH.

6. [lepeuncnure cBoiicTBa Morapu@mMuueckoi GyHKIUH.

7. [Tpomomxute onpenenenue: «Jlorapudm — 3T0...».

8. Yemy paBeH sorapum Mpou3BeeHHs?

9. Yemy paBeH jorapugm yacTHOro?

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

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

12. Yemy paBeH KOpeHb YETHOM CTENEeHU U3 oTpulaTeabHoro yncna? Ipuseaure
npuMep.

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

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

UPPaLMOHATIBHBIX, IPOOHO-pAIlIOHATIbHBIX YPAaBHEHUH U HEPABEHCTB?

15. B uem 3akirouaercs rpaduuyeckuii crocod pemeHus ypaBHEeHHH.

KonTpoabnHas padora

IlepBast yacTh

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

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

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

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

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

2

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

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

Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u nOIYYEHHbLI OMEEN.

8 10, 448
5. (2 6a1a) HaiijuTe 3HaueHue BhIpaKeHUs 47117 447
6. (2 6amra) CKOJIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

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

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

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

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

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

ITAJIOHBLI OTBETOB:

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

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

MaAMeMamuyecKoi CimamucmuKu

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

OK 01,
Teopernyeckue BONpPOCHI:

1. [Tponomxkure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.

2. [TpuBenuTe npuMep 10CTOBEPHOTO COOBITHSI.

3. [TpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.

4. [Tponomxkure onpenenenue: «BeposTHOCT Cly4aifHOrO COOBITUS — 3TO...».

S. Chopmynupyiite nNpaBuIo HAXOXKAECHUS CIOKEHHUS BEPOSTHOCTEM.

6. Cdhopmynupyiite IpaBUIIO YMHOKECHHUS BEPOSTHOCTEH.

7. Kak HaiiTu cpeanee apupmeTnyeckoe 4ucioBoro psja?

8. Kaxk naiitu Meauany ynucioBoro psjaa?

9. Kak Bbruucisercst pazmax 4MciaoBoro psaa’?

10.  Jlns gero HyxHBI Auarpammbl, rpaduku? [lepeuncianre BUABI TuarpaMm.

11.  IlpuBeaure mnpuMepsl MNPOSBICHHUS 3aKOHa OOJBIIUX YHCEN B MPHUPOJHBIX
SIBIICHUSX.

12.  IlpuBeaute mpuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B O0IIECTBEHHBIX
SIBIICHUSX.

13.  Yto u3yuaer craTucTuka?

14.  Tlponomxurte onpenenenue: «Codyeranue — 3T0...».

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

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

KountpoasHas padora

IlepBas yacThb

Ilpu pewenuu 3ad0anuit 1-4 3anumume nNpPAGUNLHBLLIL OMEeM U3 UembIpex
npeonoIHceHHbIX

1.

(1 6amr) Kakux coObITHI1 HE OBIBAET B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinble; b) Hecnyuaiinbie; B) nocroBepHble; I') HEBO3MOXKHBIE.

2. (1 6aym) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OIPEIEIeHHOW COBOKYITHOCTH YCIIOBHIH,
00s3aTeNbHO MPOU3OUIET - ITO:

A) cnydaiinoe; b) Hecnywaitnoe; B) noctoBepHoe; ') HeBO3MOXKHOE.
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3. (1 Oamr) BeposTHOCTH CIy4aHOTO COOBITHSI €CTh HEOTPHIATEIIbHOE YHCIIO,
3aKJIFOYEHHOE MEXK/y YHCIIaMU:

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

4. (1 6amn) I'pynnupoBka — 370. ..

A) ymopsgoueHuE €IHWHHUIl COBOKYMHOCTH 1O TMpH3HAaKy; b) pa3OueHue enuHUI
COBOKYITHOCTH Ha TPYMIIBI MO0 MpU3HaKy; B) o0oOmenne enunnuHbix (akros; 1) o0oOmenne
€AMHUYHBIX TPU3HAKOB.

Bropas yactb

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

5. (2 6amna) B oduce TypUCTHYECKOTO areHTCTBA HAXOATCSA 8 MOCETHTENEH KEHCKOTO
nosia ¥ 2 Myxckoro. OnpenennuTs BEpOSITHOCTh TOTO, YTO MEPBBIM K KOHCYJIbTAHTY OOpaTUTCS
MY>KYHHA.

6. (2 6amna) Ha xondepenuuo nprexaiu 2 ydeHblx u3 I'epmanuu, 3 u3 Cepbuu u 7 u3
[Beiinapun. Kaxaplii ¥3 HUX JenaeT Ha KoHpepeHIuH onuH Aokman. ITopspgok mokianoB
ompezensercs >xepeObéBkoil. HaliguTe BEpOSATHOCTH TOrO, YTO MSATHIM OKAXETCA JOKIIAJ
yueHoro u3 Cepouu.

7. (2 6anna) Mama, Tumyp, uana, Kocts u AHTOH Opocuiu xpeOduii — KOMY TOCTaHETCS
MPOEKT 1Mo oOpMIICHHIO cBasieOHOrO 3aya. Haliure BEpOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIOTHATH AHTOH.

8. (2 6amta) B simyke Tpu KpacHBIX B TpH CHHUX (biioMmactepa. diroMacTepsl BHITACKHBAIOT
Mo odyepeAu B Ciy4ailHOM mopsiake. KakoBa BepOSITHOCTH TOrO, YTO MEPBBIA pa3 CHUHUM
(domacTep MOSBUTCS TPETHUM I10 CUETY?

9. (2 6anmna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure Moy psina
U cpenHee apupMeTuIecKoe psja.

10.(2 6amna) [Ipu aHanu3e EHOBBIX MPEANOYTEHUN KIMEHTOB TYPUCTHUECKOTO areHTCTBa
MOJIYYeHBl JaHHBIC, TPEACTaBICHHbIE B TaOJHUIE: OIS KIUEHTOB, MPUOOPETAIOIINX
TYPUCTHYECKHE YCIYTM OAMHAKOBOI'O HAa3HAYEHHUsA, HO pa3iudHoOM 1eHsl. Hailtu Monpy
CIIy4ailHOM BETWYUHBI. X — IE€HBI TPOJIABAEMbIX YCIIYT.

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

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3alaHusA

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

Oopaszosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (rj1emenmel):
JAP6 1, J1P6 3, IP6 4, Z1P6 5, /1P6 6, IPG 9, ZIP6 11, IPG 12, JIPG 13, JIP6 14.

OK 01,

IlepBasi yacThL

Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasUNbHLIIL OmMEem U3 UYemovipex
npeo10HCceHHbIX.

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

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

2. (1 6amn) Ilpsmeie AB u CJ] napannensusie. Kakoe pacnonoxkenne umeroT npsimbie AC
u B/1?

A) nmapannensHsle; b) neprnenaukynspusle; B) ckpemuBatores; [') nepecekarorcs.

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

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

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

3HaYeHHH X QYHKIUS TPUHUMAET CBOE HanOoIbIlIee 3HaYeHue Ha oTpeske [-4; -2] ?
-1I

~
NCy=/)

=y

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

Bropas yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anuuiume x00 peuwieHus U nOJAYYEHHLLIL OMEem.

5. (2 6amna) Yepes koHibl oTpe3ka AB u ero cepenuny M mpoBeneHbl MapajiielbHbIe
MpsIMbIE, MIEPECEKAOIMNE HEKOTOPYIO IIIOCKOCTh B Toukax Aj, B; u Mj. Haiinure nnny otpeska
MM}, ecau otpe3ok AB He nepecekaeT minockocTs u ecii AA1=6 cMm, BB1=4 cm.

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

T
tg(OH——),

7. (2 6anna) Haiigure 2/ ecmt@ =0,5.
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8. (2 Gamra) MarepuanbHasi TOYKA JBHIKETCS MPSMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHuE OT TOYKH OTCYETa B METpax, L — BpeMs B CEKyHJaX, H3MEPEHHOE ¢ Havasa
IBIDKEHU ). B kakoii MOMEHT BpeMeHH (B CEKyHaX) €e CKOPOCTh ObLTa paBHA 3 M/c?

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

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3amumuTe HAWMEHBIIHHA
HEOTPULIATEIILHBINA KOPEHD.

9TaI0HBI OTBETOB:

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

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

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

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

OOs3aTenbHasl 4acTh COAEPKUT 3aJaHUs MHUHHUMAJIbHOTO 00s3aTE€IbHOTO  YpPOBHS,
JIOTIOJIHUTEIIbHAS YacTh — O0JIee CII0KHBIE 3a1aHusl.

[Tpu BBITOTTHEHUN 33AaHUN 00s3aTEIFHON YacTH TpeOyeTCs MPEACTaBUTh X0/ PEUICHUS U
yKa3aTh IOJIy4YEHHbIH OTBET. 3a NMpaBWJIbHOE BBINOJIHEHHE JIO00r0 3aJaHus U3 00s3aTeNIbHON
JacTu oOydJarouuiics noiaydyaere oauH Oamt. [Ipu BEIONHEHWH 3aJaHHsS U3 JTOTIOJTHUTEILHOU
4acTH HEOOXOIUMO MOJPOOHO OMHUCATh XOJ pEIleHHs U JaTh OTBeT. [IpaBUiIbHOE BBINOJIHEHHE
3a/laHuil JIONOJTHUTENIbHOM 4YacTH oueHuBaeTcss 3 Oamtamu wmiau 1-2 OamiaMu 3a 4acTUYHOE
pelIeHue.

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

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme

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

Ooépazoeamenvhole pe3yrvmamel, noodaexcauiue nposepke (Inemenmst):

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

OK 01,

3K3amenauuonuble 3a0anHus no mamemamuxe
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Oo0s3aTeIbHAS YACThH

IIpu BoInoIHeHnM 3a7aHui 1-12 3anuiuMTe X0/ pelieHus 1 MOJyYeHHbI 0TBeT.

1. (1 6ann)Borauciure: 2sin(m/6)+2cos(n/3)
2. (I 6ann) Ha pucynke KHPDHBIMH
TOYKAMU TOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB, 45
BhITIafaBIUX B Dnucte ¢ 7 mo 18 nexadbps 2001 roxa. ;q I
[lo ropuzoHTaNM YyKa3bIBalOTCA YHUCIA MeECsla, Mo 3.0 f l".,l
BEPTUKAJIM — KOJWYECTBO OCAJIKOB, BBIMIABIINX B ;5 i \
COOTBETCTBYIOLIMA JI€Hb, B MMWUIAMeTpax. Jnsg 1s ! 1". fl{
HATJISIIHOCTH JKMPHbBIC TOYKH HA PUCYHKE COCANHCHBI - e | /
nuHued. Ornpenenure Mo PHUCYHKY, CKOJBKO JHEW oo
BBINAao 6osee 2 MUIIUMETPOB 0CAIKOB? L e e e A e A
3. (1 6ann) CTOMMOCTH YCIyT YacTHOTO ruja Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOWJIM YCIIYTH THJIa JIO0 TIOJJOPOKaHUs, €CIIU roce kKiueHT 3amiatii S5000py6?
4, (1 6ann) Ha tapenke 16 nmuposxkoB: 7 ¢ ppiOoii, 5 ¢ BapeHbeM U 4 ¢ BumHeil. F0ns
HayraJ BBIOMpaeT OJIMH MUPOXKOK. HaiiiuTe BEepOsATHOCTH TOTO, YTO OH OKAKETCS C BULITHEH.
5. (1 6ann) Haiinnte 3HadeHue Beipaxenus logy2 + log, 32
. V7-6x=7.
6. (1 6ann) Halinute KOpeHb ypaBHEHUS
+
7. (I 6anr) Pemmre HepaBenctBO 2¥7°> 64. B OTBeT 3ammMuINTe HAHMEHBIICE
MOJIOKUTEIHLHOE YHCIIO.
x+2 1
o 3x—-2 4
8. (1 6ann) Halinure KOopeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinnre npou3BoaHYy0 GYHKIHHK B TOUKe X=0:y = —x* —6x° + 7x —1
4
10. (1 6ann) Kactpromns, opopMiieHHas MO WHAUBUAYAILHOMY 3aKa3y, uMeeT Gopmy

uunuHApa. Beicota kactpronu 35 cM, auamerp ocHoBaHusd 20 cM. PaccuuTaiiTe BMECTUMOCTh
JTAaHHOW MOCY/IbI, ICJICHHYIO Ha TT.

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

lc mocne Havana ABUKEHUS.
JdonmoaHuTEJIbHAS YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumume x00 peuwieHusn u noJay4eHHblil Omeem

13. (3 6anra) BeruucouTe IOMAAb Y4acTKa CTOJIA, OTBEACHHOTO IS IPE3CHTAIlUH PadoT
au3aitHepa Bacunus, mepuMeTp KOTOpPOro OrpaHUYMBAIOT JIMHUA FXZ-ZX-z nu

y=-x2+2. Boinonaute ueprex. OTBET naiiTe B KBaJIpaTHBIX METpax.

14. (3 6amna) Pemute ypaBHEHHUE sin? - 2sinx=0. B OTBeT 3amHIIATE KONHYECTBO
pELIeHUi, TPUHAISKAIINX TPOMEXYTKY [0; 47T.]
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15. (3 banna)Haitnure 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha pPUCYHKE (BCE
JBYTPAHHBIC YTIIBI MPSIMBIE).
| 1

[}

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK IEPBBIi AM3aiiHEP BBIOJIHACT HAa 5 4acoB OBICTpEE,
yeM BTOpoi. CKOJIBKO OTKPBITOK 3a Yac M3rOTaBIMBAET NEPBBIN AHU3ailHEp, €CIM U3BECTHO, UYTO
OH 3a YaC MOXET MPUTOTOBUTH HAa 5 OTKPBITOK OO0JIbIlIE BTOPOTo?

ITAJIOHLI OTBETOB:

Homep 1|2 3 4 516 |7 8 | 9 10 |11 |12 |13 |14 | 15| 16
3aaHus

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

5.YCJIOBUS PEAJIN3ALU TPOT'PAMMBI JIMCHUITJIMHBI

5.1. lns peanusanuu MporpaMMbl y4eOHOM TUCIMILIMHBI TOJDKHBI OBITH MPETYCMOTPEHBI
CJICAYIOIINE CeHaTbHbIC TOMEIICHUS:

Peanuzarus nporpaMmbl JUCHMILTUHBI TPeOyeT HAMUYUS y4eOHOro KaOMHEeTa MaTeMaTHKU.

O6opynoBanue yueOHOT0O KaOuHeTa:

- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00yUarOIINXCs;

- pabouee MeCTO IpernoJaBaTes;

- KOMIUIEKT y4eOHO-HArISAHBIX TOCOOU;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJ1aHuUs JJ11 KOHTPOJIBHBIX paboT;

- mpoecCHOHATEHO OPUECHTUPOBAHHBIE 33 1aHHS,;

- MaTepuabl HYK3aMeHa.

TexHu4eckue cpecTBa 00yIeHus:

- IEPCOHATBHBINA KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEUeHUEM;

- IPOEKTOP C IKPAHOM.

6.UndopmannonHoe odecnevyeHue pean3anum NporpaMmmbl

Jns peanuzanuu mporpamMmbl  OMOIMOTEUHBI (DOHI 0Opa3oBaTeNbHONW OpraHU3aluU
YKOMIUICKTOBAH II€YATHBIMU A/ninm OJICKTPOHHBIC O6p330BaTeJ'H)HBIe n I/IH(bOpMaIII/IOHHI)Ie
pecypchl, pEKOMEH/IOBAaHHBIE JJIsi HCIOIB30BaHUS B 00pa3oBaTeNLHOM IMPOIIECCE, HE CTapiie
IISITHU JIET C MOMEHTA U3aHUAA.
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