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COJEPKAHUE

TTACIIOPT PABOYEI ITPOTPAMMBI YUEBHON JIUCITATIIMHBI
CTPYKTYPA W  TIPUMEPHOE COJEPXAHHWE  VYUYEBHOM
JTIACITUTUINHBI

YCJIOBUS PEATTM3AIIMN YUEBHOI TUCHATUTAHEI

KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMSI YUYEBHOU
JTIACIUTUINHBI

®OH/IbI OLIEHOYHBIX CPEJICTB



1. IACIIOPT PABOYEM [TIPOTPAMMBI YYEBEHOM JUCHUITJIMHBI
OVII.03 «Marematuka»

1.1. O6aacTh npuMeHeHUs padoyeil MporpaMmbl

[Iporpamma yuebno¥ muctmmimabl OVYIL.03 «MaremaTtuka» sBasieTcs
YacThIO MpPOTpaMMbl MOATOTOBKHM crnenuanuctoB cpeanero 3seHa (IIIICC3) B
cootBeTcTBUM ¢ PI'OC CIIO no cnenumansaoct 39.02.01 Conumanbhast padoTa.

[Iporpamma MoxeT ObITH HCIHONBb30BaHa A oOywaroummxcs ¢ OB3 u
WHBAJIMJOB €  II€JIbI0  TOBBIIIEHUS  YPOBHS  JIOCTYIIHOCTU  CPEIIHETO
npodheCCUOHAIBHOTO 00pa30BaHuUs dTON KaTerOpUH JIHIL ¢ YUETOM PEeKOMEHIAIUN
MICUXOJIOTO-MEANKO-TIEIarOTUYE€CKOM KOMHCCHH.

1.2. MecTO IMCHMILIHHBI B CTPYKTYpPe 00pa3oBaTeIbHOM POrPpaMMbI:
VYuebnas mucimmimaa OVYIL03 «Marematuka» oOTHOCHTCS K 0a30BBIM
JTUCITUTIINHAM 00111e00pa30BaTeNbHOM MOITOTOBKH.

1.3. llean pucHMNJINHBI:

- obecrnieueHue CQPOPMHUPOBAHHOCTU TMPEJICTABICHUNH O COLUAIIBHBIX,
KYJBTYPHBIX U UCTOPUUYECKHUX (DAKTOpax CTAHOBJICHUS] MATEMATHKU;

- obecrieuenrne CHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIIIICHUS,

- obecrieueHre chPopMUPOBAHHOCTH YMEHHUM MTPUMEHSTh MOTYyUYCHHbBIE 3HAHUS
IIPY PEIICHUH PA3IMYHBIX 3a1a9;

- obecnieyeHue chopMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTUKE KaK 4acTU
00IIeYeIOBeYeCKOl KYJIbTYphl, YHHUBEpPCAJIBLHOM S3bIKE HAyKH, ITO3BOJISIONIEM
OIMCHIBATh U U3YUYaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.

1.4. TpeGoBaHus K pe3yibTaTaM OCBOCHUSA M CHUIINHBI:

OcBoenune coxaepkanus ydeOHor muctumummael OVYIL.03  «Maremarukay
o0ecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIONTUX PE3yIbTaTOB:
Oobwue:
- TOTOBHOCTH K TPY1y, OCO3HAHHUE IICHHOCTH MacTEePCTBA, TPYAOT00Hne;
- TOTOBHOCTh K AaKTHUBHOW JCATEIBHOCTH TEXHOJOTUYECKOW U COIHAIBHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSTH TAKYIO JICSITEIbHOCTD;
- UHTEpeC K pa3Nu4yHbIM cepam npodhecCuoHaNbHON AeATETHHOCTH,
OBnazeHNe YHUBEPCATLHBIMU YUCOHBIMH MTO3HABATEILHBIMY ICHCTBUSIMHU:
a) 6a30BbIE JJOTUYECKUE JECHCTBUS:
- CaMOCTOSITEIRHO (POPMYITMPOBATH U aKTyaTM3UPOBATH IPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;



- yCTaHaBJMBaTh CYIIECTBEHHBIH MPU3HAK WJIA OCHOBAHHS I CpaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

- ONpenensaTh IeH JEATEIBbHOCTH, 3aJaBaTh IlapaMeTpPhl W KPHUTEPHH WX
JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIIEACTBHIA JESTEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM

0) 6a30BBIE€ HCCIIEIOBATEILCKUE ICUCTBHUS:

- BJIQJICTh HABBIKAMHU Y4E€OHO-MCCIIEIOBATEIBCKON W TMPOCKTHON JESTEIBHOCTH,
HABBIKAMH pa3pelieHus mpooem;

- BBISIBJIATH PUYMHHO-CIICACTBEHHBIE CBS3H U aKTyaIN3UPOBATh 33/1a4y, BEIIBUTATh
THIIOTE3y €€ pelIeHMs, HaXOAWTh apryMEHTHl [UIsl JOKa3aTeNIbCTBA CBOMX
YTBEPXKACHUIA, 33]1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- aHaJTM3UPOBAThH IMOJyYCHHBIC B XOJ€ PEIICHUS 3a/1a4il Pe3ybTaThl, KPUTUIECKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHUE B HOBBIX YCIIOBHSIX;
-yM€Th TEPEHOCUTh 3HAHUA B IIO3HABATEIBHYI0 M TIPAKTHYECKYIO 00JacTh
KU3HEICATSILHOCTH;

- YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIZIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTUHAIBHBIC TIOIXOIbI U PEIICHMSI,

¥ CIIOCOOHOCTH UX MCIIOJIH30BAaHMS B IIO3HABATEILHON U COIMATBLHON MTPAKTHKE;

B 0065acTi IEeHHOCTH HayYHOTO TIO3HAHHUS

-c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO HA UAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B IMOJUKYIHTYPHOM MUDE;

- COBEPIICHCTBOBAHHWE S3BIKOBOM W YWUTATEIhCKOW KYyJBTYpPhl KaK CpeiCTBa
B3aMMOJICHCTBHS MKy JIOABMH U MMO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IeATEIbHOCTh MHANBHUIYILHO U B TPYIIIIE.
OBajieHne YHUBEPCAIbHBIMHU YICOHBIME ITO3HABATEIHHBIMU JICHCTBUSIMH

B) paboTa ¢ HHpOPMAIIHECH:

- BJIQJICTh HAaBBIKAMH IOJYYCHHS WH(GOPMAIMM W3 WCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSATENILHO  OCYIICCTBJISITH ~ TMOWCK,  aHallu3, CHUCTEMaTh3aluio |
UHTEPIIPETALNIO HH(POPMAIIMK Pa3IMUHbIX BUAOB U (HOPM MPEICTABICHMS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ YIETOM Ha3HAYCHUS WH(OpMaIuu 1
IIEJICBOM  ayJaUTOpWUH, BHIOWpAs ONTUMaIbHYI0 (GOpPMY TIPEACTABICHUS U
BU3YaJIH3aIliH;

- OIICHMBAaTh JOCTOBEPHOCTH, JICTUTUMHOCTh WH(OpMAIuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THICCKUM HOpPMaM;

- UCTIOJIL30BAaTh CPEJCTBA HH(POPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIOTUN B
pPEIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3a1a4 C



coOMIOICHUEM TpPEOOBAHUN OSPrOHOMUKHM, TEXHUKH O€30IIaCHOCTH, T'MTMEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0e3011aCHOCTH;

- BJIQJICTh HaBBIKAMU PACMO3HABAHMS M 3aIUTHI MH(pOpMaIu, HHHOPMALUMOHHON
0€3011aCHOCTH JIMYHOCTH;

B o06nacT yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

-c(pOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMUS;

- CHOCOOHOCTh OLIEHMBAaTh CUTYallUI0 M IPUHUMATh OCO3HAHHbBIEC pEILCHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJIUTENSAM M (WJIH) IPYTUM YICHAM CEMBH,
CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPHUHATUS [IEHHOCTEW CEMEMHOU KU3HU
B COOTBETCTBUU C TPaguLUsIMH HaponoB Poccuu;

OBnazicHUE YHUBEPCAIBHBIMU PETYJIATUBHBIMU JEHCTBUIMMU:

a) CaMOOpTaHU3aLNs:

- CaMOCTOATENIBHO OCYIIECTBIATH ITO3HABATEIBHYIO JEATEIBHOCTb, BBISBIATH
npo6JieMbl, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 331aUH

00pa30BaTeNbHOM EeATEIBHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEUICHMs] MPOOJIEMBI ¢ YYETOM HMEIOIIMUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

Croco0CTBOBAaTh (DOPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW SPYAMLIMU B Pa3HbIX
o0JacTsIX 3HaHWM, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh MpHUEMBl pedrekcuu A OLEHKHM CHUTyallH, BhIOOpa BEPHOTO
peneHus;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHHUSI 10 UX CHUKECHHUIO;
B) SMOLMOHAJIbHBIA MHTEIJIEKT, PEANOIaralouil CpOpMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALMHU, BKJIIOYAIOMIEW CTPEMIICHHE K IOCTHIKEHUIO LENH U
yCIIeXy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHUE NEUCTBOBATb, MCXOJA M3 CBOMX
BO3MOKHOCTEH;

- OMIIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHANIBHOE COCTOSHUE
JOpYTUX, YYUTBIBaTh €r0 IPU OCYLIECTBICHUMH KOMMYHHUKAallUH, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHNUIO;

- COLMAJbHBIX HaBBIKOB, BKIKOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOLLEHUS C
JIPYTUMH JIObMH, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periath KOHPIUKTHL;
TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIa/ICHUE HAaBBIKAMU Y4YEOHO-HCCIEA0BATEIbCKOM, MPOEKTHOW M COLMAIbHOU
NEATEIIbHOCTH;

OBnazicHUE YHUBEPCAIBLHBIMU KOMMYHUKATUBHBIMU JIEHCTBHUSMMU:



0) coBMecTHas JIeITeIbHOCTh:

- TMOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI;

- IPUHUMATH 1M COBMECTHOM JICSITEIPHOCTH, OPTaHU30BBIBATH M KOOPIUHUPOBATH
JEUCTBUS 110 €€ JOCTHKEHUIO: COCTaBIIATh IUIAaH JEUCTBUM, paclpeesaTh POJIH C
Y4ETOM MHEHUM YYACTHUKOB 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

- KOOPJIMHUPOBATH U BBIMOJHATE padOTy B YCIOBUSIX PEaTbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBJIATH MMO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3JIMYHBIX CUTYAIIUAX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

OBnazieHNe YHUBEPCATHLHBIMU PETYJISTUBHBIMHE JICHCTBHUSIMU:

I') IPUHATHE ce0s U IPYTUX JTHOJICH:

- MPUHMMATh MOTUBBI M apPTyMEHTHl APYTUX JIIOACH MpU aHalu3e pPe3yIbTaTOB
JIESITEIbHOCTH;

- MpU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOJEH Ha OITUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIIMH JIPYTOTO YEJIOBEKA;

B 0067acTH 3CTETUYECKOTO BOCITMTAHUA:

- ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX OTHOILICHH;

- CNHOCOOHOCTH BOCIPUHUMATH pa3JIMUHbIC BHJBl HCKYCCTBA, TPaaullUd U
TBOPYECTBO CBOETO U JAPYIMX HAPOJOB, ONIYIIATh AMOIMOHAILHOE BO3JCHCTBUE
HCKYCCTBA;

- yOXIIEHHOCTh B 3HAYMMOCTH JUIsl JTUYHOCTH W OOIIECTBA OTEUECTBEHHOTO U
MHPOBOTO HWCKYCCTBAa, JSTHMYECKHX KYyJbTYPHBIX TPAAUIMH W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDOKCHHIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITH KAYECTBA TBOPUCCKOU JTUIHOCTH;

OBnajieHne YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMU:

a) oOlIeHue:

- OCYIIECTBJIATh KOMMYHHKAITUU BO BCexX cdepax KU3HH,

- pacmo3HaBaTh HeEBepOalbHBIC CpPEACTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIMAIBbHBIX 3HAKOB, PAaCMO3HABATh MPEANOCHUIKA KOH(MDIWKTHBIX CHUTyallud W
CMATYATh KOH(MITUKTHI;

- pa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHUs] C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

- OCO3HaHHE 00YUYaAIOIIMMHUCS POCCUUCKON TPaXKIaHCKON UACHTUYHOCTH;

- IICJICHAMPABIICHHOE pPa3BUTHE BHYTPCHHEH TMO3WIUMA JIMYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  LEHHOCTEM  HapongoB  Poccuiickon  dPenepauuu,
WUCTOPUYECKUX M HAIMOHATBHO-KYJIBTYPHBIX TPaJUlINi, (POPMUPOBAHUE CUCTEMBI
3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIUOHHOTO



MHUPOBO33PEHUS, MPABOCO3HAHMUS, IKOJIOTMUECKOUN KYIbTYpbl, CHOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH KU3HEHHBIE TIAHbI,

B wactu rpaxx1aHCKOro BOCIIUTAHHUS:

- OCO3HaHUE CBOUX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHHUE 3aKOHA U
IIPaBOIOPSAKA;

- IPUHATHUE TPAJAULIMOHHBIX HAIIMOHAIBHBIX, O0IEYEIIOBEYECKUX I'YMAHUCTUYECKUX
U JIEMOKPATHUYECKUX [IEHHOCTEN;

- TOTOBHOCTb IIPOTHUBOCTOSITh  HMJACOJOTMM  OSKCTPEMHU3Ma, HAIHMOHAINA3MA,
KceHO(poOUHU, MUCKPUMHUHAIIMKA 110 COIHAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYKO JAEATEIIBHOCTh B HMHTEpPECAX TIPa)KTaHCKOIO
00111eCTBa, y4aCTBOBAaTh B CAMOYIIPABJICHUH B 00111€00pa30BaTeIbHON OpraHu3aliu
U JETCKO-FOHOIIECKUX OPTraHU3alHusIX;

- YMEHHE B3aMMO/ICHCTBOBATh C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX
GYHKIUSMHA 1 HA3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTapHOU W BOJIOHTEPCKOM JI€SITENHLHOCTH;

NaTPUOTUYECKOTO BOCITUTAHUSL:

- c(hOpMHUPOBAHHOCTh POCCHMCKOW TPa)KTaHCKOM HISHTHUYHOCTH, MMATPHOTHU3MA,
YBAXEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tepen PoauHoun, ropaoctu
3a CBOW Kpal, cBOKO PoOIMHY, CBOM fA3BIK U KYJBTYPY, NPOLLIOE U HACTOALICE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, HWCTOPHUYECKOMY H
MPUPOJHOMY HACIEAUI0, TAMATHUKAM, TPAIULIUIM HApo0B Poccuu, NOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOIOTHUAX U TPYAE;

- ujelHas yOeXJICHHOCTb, TOTOBHOCTh K CIyXeHHMIO W 3amure (OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAh0Y;

OCBOEHHBIE 00YYaIOIUMUCS MEKITPEAMETHBIC TIOHSITUS U YHUBEPCAIbHBIC yUCOHbBIC
nercTBus (PEryasTUBHBIC, TO3HABATEIHHBIC, KOMMYHUKATUBHBIC);

- CMOCOOHOCTh MX HCIOJIb30BaHUS B MO3HABATENILHOM M COIMATBHOW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSATEILHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NeSATEeTbHOCTH, OPTaHW3allid Y4YeOHOTO COTPYJAHHYECTBA C MEJAarOrHYeCKUMU
pabOTHUKAMU M CBEPCTHHKAMHM, K YYacCTHUI0O B MOCTPOCHHHM WHIUBUILYAIBHOM
0o0pa3oBaTeNIbHOI TPaeKTOPHUH;

- OBJIaJICHUE HaBbIKAMHU Y4YEOHO-MCCIEA0BATENIbCKOM, MPOEKTHOW M COLIMAIbHON
NEATEIIbHOCTH;

- HE IPUHUMATh JIEUCTBUSA, IPUHOCAIINE BPE OKPYKAIOIIEN CPEIE;

- YMETh TPOTHO3UPOBATH HEOJATONPUATHBIE OSKOJOTUYECKUE TOCIEACTBUS
PEAIPUHUMAEMBIX JEUCTBUM, IPENOTBPAILATH UX;

- paclIUPUTh OMBIT ACATEILHOCTH SKOJOTHUYECKON HAIIPABICHHOCTH;

- pa3pabaTbiBaTh IUIaH peHIeHUs MPOOJIEMBbI C yYETOM aHaln3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



- OCYIIECTBJIATH IICNICHANIPABICHHBI TMOUCK TEpeHOca CPEACTB M CIIOCO0OB
NENUCTBUS B MPO(HECCHOHATBHYIO CPEIY;

- yMeTh MEPEHOCUTh 3HAHUS B IIO3HABATEIbHYIO W MPAKTUYECKYIO 00IacTu
KU3HECSATEIIbHOCTH;

- TpenjaraTb HOBBIE TPOCKTHI, OILEHWBATh WJACU C TO3UIMHW HOBHU3HBHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH,

- JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IEJISIM.

Jucyunaunapnule

-BJIaJIETh METOAAMH JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS 33/1a4; YMEHUE
(bopMyIMpoBaTh OMPEENICHNUs, AKCHOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHS B XOJI€ PEIICHUS 3a1a4;

- YMETH ONEPHUPOBATH MOHATHSAMH: CTETICHb YHCIIA, TOTapH(M UKCIIa; YMEHHUE
BBITIOJTHATH BBIYUCIICHNE 3HAYCHHUI 1 TIPe0Opa30BaHus BEIPAKEHUN CO CTETICHIMU
U JiorapudmMamu, nmpeoOpa3zoBaHus IPOOHO-PAIIMOHATBHBIX BRIPAKEHUH;

- YMETh ONEPUPOBATH MOHATHSIMH: PAllMOHATIbHBIE, HPPALUOHATIBHBIE,
NoKa3aTeNbHbIE, CTETIEHHBIE, JTIOrapu(MUYECKUE, TPUTOHOMETPHUYECKIE YPABHEHUS
Y HEpaBEHCTBA, X CUCTEMBI;

- yMEThb OINEpHpOBaTh MOHATUSAMHU: (QYHKIUS, HENpepbiBHAS  (YHKIHS,
NPOM3BOJHAS, TIEPBOOOpa3Has, OMpPEICICHHBI WHTETpal, yMETh HaXOAWUTh
MIPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, HCIOJB3Ys CIPaBOYHBIE MaTepUAIbI;
UCCIIeIOBaTh B MPOCTEUIHNX Ciydasx (YyHKIMA Ha MOHOTOHHOCTh, HAaXOJWTH
HauOoJIbIINE U HAUMEHbIINE 3HaYeHUsl (YHKIUH; CTPOUTH rpauKu

-BJIaJIETh METOJIaMU JIOKA3aTeJIbCTB, AJITOPUTMAMHU pEIICHUs 3a7ad; YMEHHUeE
dbopMyIIMpoBaTh OINpeaeNeHHs, aKCHOMbI U TE€OPEMBI, IPUMEHITh UX, MPOBOJIUTH
JI0Ka3aTeNbHbBIE PACCYKICHHS B XO/I€ PEILICHUs 3a/1a4;

- YMeTh ONEpUPOBATh MOHATUSMHU: CTENEHb YHCIA, JorapudmM Uucia, yMEHHE
BBITIOJTHATH BEIYHMCIICHUE 3HAYECHUH 1 TpeoOpa30BaHus BRIPAKEHUH CO CTENECHIMU U
jorapudmamu, npeodpa3zoBaHus APOOHO-PAITMOHATBHBIX BHIPAXKEHUIH;

- yMeThb ONEpPUPOBATh TMOHATUSIMH: pAIMOHAIBHBIE, HPPAIMOHAIBHbIC,
noKa3aTesbHbIe, CTETIEHHbIE, Jorapu(pMUUecKue, TPUTrOHOMETPUUECKHUE YPaBHEHUS
Y HEpAaBEHCTBA, X CUCTEMBI;

- YMETh OIEPUPOBATH TOHATHAMHU: (YHKIMSA, HENpepbIiBHAS  (PYHKITHS,
POM3BOJHAS, TEpPBOOOpa3Has, OMpPENEICHHBI WHTETpalx, yMETh HaXOAWUTh
NIPOM3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, HWCIOJB3Yys CHPaBOYHBIE MaTEepUAbI;
UCCIIEIOBaTh B MPOCTEHIINX CiydasX (YyHKIMM HAa MOHOTOHHOCTh, HAaXOAWTH
HauOOJIbIITNE U HAMMEHBIINE 3HaAUCHUS (QYHKIINIA; CTPOUTh Ipad)uKi MHOTOYJICHOB
C UCIIOJIb30BAaHUEM allapaTra MaTeMaTHUYE€CKOr0 aHaIN3a; IPUMEHSTh IPOU3BOAHY IO
MIPY PEIICHUH 33]1a4 Ha IBIXKCHHE; PENIaTh TPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha
HauOoONbIINE M HAaUMEHBIIME 3HAYEHUs, HAa HAXOXKJIEHUE IIyTH, CKOPOCTH U
YCKOpEHUS;



- YMEThb ONEpUpOBaTh IMOHATUSAMHU: palUMOHANbHAS (PYyHKLMSA, IOKa3aTeabHas
byHKIMS, CTeNeHHas PYHKIHS, JIorapupmMudeckas (yHKIUS, TPUTOHOMETPUUYECKUE
byHkmm, odpatHpie QYHKIUN; YMEHHE CTPOUTHh TpaduKu H3y4eHHBIX (DYHKIUH,
UCIIOJIb30BaTh rpapvKu MpHU U3yUYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUN
3a/a4 U3 JPYTruX y4eOHBIX MPEIMETOB U 3aJad U3 peanbHON >KU3HU; BbIpaXkaTb
(opMyJiaMu 3aBUCUMOCTH MEXKAY BEJIMUYNHAMU;

- YMETb pelaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM YHCJIE HA IIPOLEHTHI, 10U
U 4acTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBApOB U YCIIyT, HAJOTH, 33Ja4d U3
o0nacTu ymOpaBieHUS JIMYHBIMA U CEMEHHBIMU (UHAHCAMH); COCTABIIATH
BBIPQXXECHUS, YPaBHEHMs, HEPABEHCTBA W HUX CHUCTEMbl IO YCIOBUIO 3aJayH,
UCCJIEIOBATh MOJIyY€HHOE PEIICHUE U OIICHUBATh MIPaBAO0N0100HOCTh PE3yIbTaTOB;
- YMEThb OIEpUPOBATh MOHATHSAMHU: CpeIHEe apuUPMETHUECKOe, MEANaHa,
HauOoNblllee W HaUMEHbIIEE 3HAYCHUs, pa3Max, JIUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHWCJIOBOTO Habopa; yMeTh W3BJIEKaTh, HMHTEPIPETUPOBATH
uH(popMaIMio, MpeACTaBIeHHYI0 B TaliuIax, Ha JAuarpammax, rpadukax,
OTpPaXXaIOIIyl0 CBOWCTBAa pEalbHbIX TPOIECCOB U SBJICHUI; NPEICTaBIATH
UHGOpPMAIIMIO C MOMOIIBIO TAaONUIl U JUAarpaMM; HCCIENOBaTh CTATUCTHUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM rpauuecKuX METOJOB M AJIEKTPOHHBIX
CPEICTB;

- YyMETh ONEPUPOBATH MOHATUSMHU: CIy4YaWHBIA OMNBIT M CIy4ailHOE€ COOBITHE,
BEPOATHOCTh CIYy4allHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCTIONb30BaHUEM TpaUUYeCKX METOJOB; MPUMEHSATH (POPMYIBI CIOXKECHHUS U
YMHOXKEHHSI BEPOSITHOCTEHW, KOMOMHATOPHBIE (PakThl W (OPMYJbl MPU PEIICHUU
3aJla4; OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CITy4alHBIMU
BEJIMYMHAMU; YMEHHE MPUBOJAUTDH MIPUMEPHI POSBICHUS 3aKOHA OOJBIINX YHCET B
IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMeTh ONEpUPOBATh MOHATHUSAMHU: TOYKA, MPSIMasi, TUIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIA  YTOJ,  CKpENIMBAIOIIMECS  MpsIMble,  MapaIENbHOCTh U
NEPICHIUKYISPHOCTD MPSIMBIX U TNIOCKOCTEH, YTOJl MEXTY MPSIMBIMH, YTOIT MEXKIY
OpsIMOM M TUIOCKOCTBIO, YToJl MEXAY IUIOCKOCTSIMHU, PacCTOSIHME OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE MEXKAY NPSIMBIMH, PAaCCTOSIHUE MEXAY IJIOCKOCTSIMU;
YMEHHE HCII0JIb30BaTh MNpPH PEIICHWH 3aja4 H3y4YeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLIET0 MUPA;

- YMETh ONEePUPOBATh MOHATUAMH: MHOTOTPAHHHK, CEYCHIE MHOTOTPaHHHKA, KYO,
napajuieNienure 1, mpu3Ma, mupamMua, Gurypa u moBEpXHOCTh BPAIIEHUS, IIWIHHID,
KOHYC, map, cepa, ceueHns QuUrypsl BpalieHus, MI0CKOCTh, Kacatomasics chepsl,
WIMHApPA, KOHyca, IUIOIIAAh I[OBEPXHOCTH MHUPaMHbI, MPU3MBI, KOHYCAa,
MUWINHAPA, TUlomaab cdepbl, o0beM Kyba, MPSIMOYTOJBLHOTO MapalijiesieuIea,
OUpaMUIbl, TPU3MBI, LMUIUMHApPA, KOHyca, lIapa; YMEHHE H300paxartb
MHOTOTPaHHUKU U TOBEPXHOCTH BpAILlEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO



YEpTEKHBIX HMHCTPYMEHTOB M DIJIEKTPOHHBIX CpEJICTB; YMEHHE paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUIIbHBIE MHOTOTPAHHUKHY;
- YMETh OTIEPUPOBATH MOHATUSIMHU: JBUKEHUE B TPOCTPAHCTBE, MOA00HBIE (DUTYPHI
B IIPOCTPAHCTBE; MCIOJB30BaTh OTHOIICHUE TUIONIA/Ie TOBEPXHOCTEN U 0ObEMOB
oA0O0HBIX (UTYp MPHU PEUICHUHU 3a/aY;

- YMETh BBIYUCIISITH TEOMETPUUYECKUE BEIMYMHBI (JJIMHA, YTOJ, MIONIalb, O0BEM,
IJIOIIAL TIOBEPXHOCTH ), UCIIONB3YS U3yUEHHBIE (POPMYIIBI U METO/IBI;

- YMETb OIEPUPOBATH MOHATUSIMHU: MPSAMOYTOJIbHAasE CHCTeMa KOOpJUHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE POU3BEICHUE, YTOJI
MEXJy BEKTOpamMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTh
C TOMOIIBIO M3YYEHHBIX (HOPMYJT KOOPAMHATHI CEpEAUHBI OTPE3Ka, PacCTOSHUE
MEXIY JBYMSI TOUKaMHU;

- YMEThb BbBIOMpATh MOAXOJSALIMI HW3YYEHHBIM METOH JJIsi pEelleHUs 3a/1ayd,
pacrno3HaBaTh MaTeMaTH4YecKue (PaKThl U MATEMAaTHIECKUE MOJICIIN B TIPUPOTHBIX
OOIIIECTBEHHBIX  SBJIICHHUSIX, B HCKYCCTBE;, YMCHHEC MPUBOAUTH IPUMEPHI
MAaTEMATHYECKUX OTKPBITUA POCCHUMCKON U MUPOBOM MAaTeMaTHUUYECKOW HAYKH.

- YMETh ONEpUPOBATH MOHATUSMU: OINpEAETICHUE, akcuoMa, Teopema, CJe/ICTBHUE,
CBOMCTBO, TPHU3HAK, JOKA3aTeIbCTBO, PaBHOCUIIbHBIE (HOPMYTUPOBKH; YMEHHE
dbopmynrpoBaTh O00paTHOE U MPOTUBOIOJIOKHOE YTBEPXKICHHUE, MPUBOIUTH
pUMEPHl M KOHTPIPUMEPHI, MCIOJIB30BaTh METOJ MaTeMAaTHUYCCKOW WHIYKIUU;
POBOAMUTH JIOKa3aTeJbHbIE PACCYXKACHHWs TPU pEIICHWH 3a/Jad, OIICHHWBAThH
JIOTHYECKYIO MPaBUIBHOCTh PACCyKICHUI;

- yMETh OINEpPUPOBATh MOHATUSIMHU: MHOKECTBO, TMOJMHOKECTBO, OTEPAIMH HA
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s
OTIMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUI MPU PEIICHUH 3a7a4, B TOM YHUCIIE U3
JPYTUX YYEOHBIX MPEIMETOB;

- YMETh ONEPUPOBATHh MOHATUSAMU: Tpad, CBA3HBIA Tpad, nepeBo, LUKI, Tpad Ha
IUIOCKOCTH, YMEHHE 3a/JaBaTh W OMHCHIBATH Tpadbl Pa3IMYHBIMH CIIOCOOAMU;
UCTIONIb30BaTh Tpadbl P PEIICHUN 33]1aY;

- YyMeTb CBOOOJHO ONEPUPOBATh MOHATHSIMH: COUYETAHUE, NEPECTaHOBKA, YUCIIO
COYETAaHUM, YHUCJIO TEepPeCcTaHOBOK; OwmHOM HpIOTOHA; yMeHHWE MPUMEHATH
KOMOMHATOpHbIE (aKThl U PACCYKACHUS ISl PEIICHUS 3a71a4;

-yMETh ONEPUPOBATH MOHATUAMH: HaTypaJbHOE YHCIO, LEI0e YHCI0, OCTATOK I10
MOJYJIO, PpAalMOHATBPHOE  YHWCJIO, HWPPAIMOHAIBFHOE  YHCIO, MHOXKECTBa
HaTypalbHBIX, IIEBIX, paAlMOHANBHBIX, JEHCTBUTEIBHBIX YHUCEI; YMCHHE
UCIIONBb30BaTh TPU3HAKK JETUMOCTH, HAWUMEHBIIUN OOMmMiA JenuTensh U
HaMMeHbIIIee 00I1Iee KpaTHOE, aNropuT™ EBKIIH/IA TP pellieHn  3a/1a4; 3HaKOMCTBO
C Pa3IMYHBIMU TTO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS;

- YMeTb CBOOOJHO ONEPUPOBATH IMOHATUSMHU: CTENEHb C IIEJIBIM IOKa3aTeleM,
KOPEHb HATYypaJIbHOM CTENEHH, CTENEHb C pallMOHAIBHBIM MOKAa3aTeIeM, CTEIEHb C



JEUCTBUTENLHBIM  (BEIIECTBEHHBIM) TOKa3aTesieM, Jorapudm 4Yucia, CHHYC,
KOCHUHYC Y TAHT'€HC ITPOU3BOJIBHOTO YMCJIA;

- YMETh ONEPUPOBATh MOHATUSMU: TOXKIECTBO, TOXKAECCTBEHHOE IPeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CHCTEMA YPaBHEHUU W HEPABEHCTB, PaBHOCWJIBHOCTH
YpPaBHEHHWI, HEPABEHCTB M CHUCTEM, palUOHAJbHbIEC, UPPALUOHAIbHBIE,
MOKa3aTelIbHbIE, CTENIEHHBIE, JJorapu(MUUYECKUe, TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABEHCTBA M CUCTEMBI; YMEHUE PENIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; MPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CHCTEMbI IUISl PELICHUS
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 PA3INYHbIX 00J1aCTeil HAyKH U pealibHOM KU3HU;
-yMETh CBOOOIHO OTIEPUPOBATH MOHATUSAMU: Tpaduk GyHKIUHN, oOpaTHast QyHKIU,
KOMITO3ULIMS (DYHKIMH, NHHEHAs QyHKIuUs, KBagpaTHuHas (QYyHKIMs, CTEIEHHAs
GyHKIMSA € 1EeIbIM TOoKa3aTejaeM, TPUTOHOMETpuueckue (QYyHKIMU, OOpaTHbBIC
TPUTOHOMETpUUECKHE (DYHKIMU, MOKa3aTelbHas U Jorapupmuueckas (yHKIUHU;
yMEHUE CTpOouTh Tpaduku (YHKUUNA, BBINOJIHATH MpeoOpa3oBaHUs TI'papUKOB
byHKIIMI;

YMEHHE HCIOJAb30BaTh TpaduKku (QYHKIUM A0S HW3Y4YeHHUsS TMPOIECCOB U
3aBUCHUMOCTEH MpU PELIeHUH 3a7a4 U3 JPYTUX YUYEOHbBIX MPEAMETOB U U3 PeaTbHOU
YKU3HU; BhIpaxaTh (OpMyJIaMHu 3aBUCUMOCTH MEKy BEJIMUYNHAMU;

yMeHuEe CBOOOIHO ONEPUPOBATH MOHITUSIMU: YETHOCTh (QYHKUIWHU, TEPUOJUIHOCTD
(GyHKIIUU, OrPaHUYEHHOCTh (PYHKIHMH, MOHOTOHHOCTh (YHKIHUU, 3SKCTPEMYyM
dbyHKIMK, HauOoJbIlee W HAUMEHbIEE 3HAYCHUS (PYHKIMU Ha MPOMEXKYTKE;
yMEHHE MPOBOJUTH UCCIeT0BaHne QYHKIINH;

yMEHHUE HCTOJIH30BaTh CBOMCTBA M Tpaguku GYyHKIMHA AJIS PEIICHUS ypaBHEHH,
HEPaBEHCTB W 3ajJja4 ¢ MapameTpamu; nu3o0paxaTh Ha KOOPAMHATHOW TUIOCKOCTU
MHOJKECTBA PEIIEHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeTb  CBOOOJHO  ONEpPUPOBATh  MNOHATUSMHU:  MOCIEAOBATEIBHOCTD,
apuMeTnyeckas Mporpeccusi, TreoMeTpUyYecKas Mporpeccus, OECKOHEUHO
yObIBaroIIasi reOMETpUUYECKasi MPOTrPECCUsl; YMEHHE 3a/1aBaTh [OCJIEI0BATEIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYJI;

- YMETh ONIEPUPOBATH MOHATUSMU: HETIPEPHIBHOCTD (PYHKITUHU, ACUMITOTHI Tpaduka
dbyHKIMKU, TepBas W BTOpas MPOU3BOJAHAA (YHKIMH, TEOMETPUUECKHN U
(bu3UYeCcKuil CMBICT MPOU3BOJHOMN, TEPBOOOpa3Has, OMpPENEICHHBIM HHTETpa;
YMEHHE HaXOJIUTh aCUMNOTOTHl rpaduka GYHKIMU; YMEHUE BBIUYUCIATH
IPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YaCTHOTO W KOMIO3UMUMU (YyHKUHH,
HaXOJUTh YPaBHEHHUE KacaTeIbHOUN K TpaduKky QyHKIUY;

YMEHHE UCIOJb30BaTh MPOU3BOJIHYIO [UIsl UCCIeNoBaHUS (QYyHKUUH, IS
HaXO0XJICHUSl HAWIYYIIETO PEUICHUs B MPHUKIANHBIX, B TOM YHCIE COLHAIBHO-
HKOHOMUYECKUX U (PU3NYECKUX 3a/ladyax, sl ONpeIeIeHHUsI CKOPOCTH U YCKOPEHUS;
HAXOJIUTh TUIOMIAIU U 00bEMBI GUTYP C TOMOIILI0 HHTETpaja; MPUBOIUTH IPUMEPHI
MaTEMaTUYECKOro MOAECIUPOBAHUS C TOMOILBIO TP PEepeHITNANTbHBIX YPABHEHHI;



- YMETb OIIEPUPOBATH MOHATHSAMHM: KOMIUIEKCHOE 4YHUCJIO, CONPSIKCHHBIE
KOMIUIEKCHBIE YMCia, MOIYJIb U apryMEHT KOMIUJIEKCHOro 4Hcia, opma 3amucu
KOMIUIEKCHBIX 4HCel (reoMeTpuuecKas, TPUTOHOMETpUUecKasi U anredpanyeckas);
YMETh MNPOU3BOJAUTH aApUPMETHUECKHUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJUTH IIPUMEPHI UCIIOIb30BaHNSI KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO OIIEPUPOBATh MOHIATUSMU: CPEHEE apUPMETUUECKOE, MEINAHA,
HauOoNblllee W HaUMEHbIIEE 3HAYCHUs, pa3Max, JAUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHME JUIs OIMCAaHUSA YHCIOBBIX JIaHHBIX; YMEHHE HCCIIEI0BAaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM YHCJE C MPUMEHEHUEM IpaUuecKuX METOAOB U
AIIEKTPOHHBIX CPEJCTB; TpadUUyecKHd HCCIEe0BAaTh COBMECTHbIE HAOIOJCHUS C
IIOMOILIBIO TUAarpaMM PacCEUBAHUs U JINHEMHON PETPECCHH;

- YMEThb HaXxOJWUTb BEPOSTHOCTH COOBITUH C MCHOJIb30BAaHUEM TIpapUueCKUX
METOJIOB; IPUMEHATh JJI1 PEIICHUs 3a1ad (OpMyJIbl CIOKEHUS U YMHOXKECHHUS
BeposiTHOCTEW,  (opMmylly MONHOW  BeposiTHoctH, (dopmyny  bepnysu,
KOMOMHATOpHbIE (PaKThl U (POPMYJIbI; OLIEHUBATh BEPOSATHOCTHU PEaTbHbIX COOBITUH;
YMEHUE ONEpUpPOBaTh MOHATHSAMU: CiIy4yallHas BEJIMYMHA, paCHpeAcIICHHE
BEPOSITHOCTEM, MAaTEMaTUYECKOE OXUIAHUE, JUCIEPCUs M CTaHJApPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYHMHbI, (DYHKUMU pacupeleieHus U IUJIOTHOCTU
PaBHOMEPHOT0, T[OKa3aTeIbHOTO M HOPMAJBHOTO PpACIPENCICHU; YyMEHHe
UCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX paclpelefieHud [Uis peuieHust 3ajad;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJBIIMX YHCEN, METOJbl BbIOOPOUHBIX
UCCJIeIOBAHNM; YMEHUE IPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATh NOHATUAMM: TOYKA, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YTOJ1, ABYTPAHHBINA YT OJI, TPEXTPaHHbIN YT O,
NIEpPECEKAOIINECS, TapAJIEIbHBIE U CKPEIMBAOIIUECS NIPSMBIE, 1aPATUIEIBHOCTD U
NEPHEHANKYJIIPHOCTh MPSIMBIX U IJIOCKOCTEN, YTOJ MEXY IPSIMBIMH, YTOJ MEXKIY
OpsIMOM M TIJIOCKOCTBIO, YO MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MpU
pelIeHnn 3a7a4 M3yyeHHbIe (PaKThl U TEOPEMBI MNIAHUMETPUU; YMEHUE OLIEHUBATh
pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHPE; YMEHUE ONEpUpPOBATh MOHITUIMHU:
MHOTOI'PAaHHHK, C€YEHUE MHOTIOIPAHHMKA, MPABUJIBHBII MHOTOIPAHHHK, ITPU3MA,
nupaMuja, ¢urypa M HOBEPXHOCTh BpallleHUs, UWIMHIpP, KOHYC, IIap, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUYECHUsI KOHyCa W LWIMHAPA, MapaJUIeIbHbIE OCU WM
OCHOBaHMIO, CEYEHUE IIapa, MIOCKOCTh, Kacaromascs chepbl, HUIMHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHHE MHOIOTpaHHUKA, U300pa’kaTh MHOTOIPAHHUKH, (PUTYPBI
Y MOBEPXHOCTU BPAILECHUS, UX CEUYECHHS, B TOM YHUCJIE C MOMOUIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHATh CBOMCTBA F€OMETPUUECKHUX (PUTYDP, CAMOCTOATEIHHO
(GopMyIMpoBaTh OINpeneNaeHUs] Hu3ydaemblX (UTYp, BbIABUTaTh THUIOTE3bl O
CBOICTBaxX M MpHU3HAKaX T€OMETPUUYECKUX (PUTyp, 00OOCHOBBIBATH WJIM ONIPOBEPIaTh
UX; YMEHHME NPOBOJUTH Kiaccu(ukaluio (GUryp MO pa3IudyHbIM IPU3HAKAM,
BBIIIOJIHATh HEOOXOUMBIE TIONOJHUTEIbHBIE IOCTPOCHHUS;



- YMETh CBOOOJHO ONEPUPOBATH MOHATUAMHU: TUIOUIAAb PUTYPBI, 00bEM (QUTYDBHI,
BEJIMYMHA yTJIa, PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE MEXAY NPSAMBIMH,
paccTosiHuE MEXIy IUIOCKOCTSIMH, IUIOmans cdepbl, IUIOMIa[b MOBEPXHOCTH
OUPAMUJIBI, TPU3MBI, KOHyCa, UWIMHIApa, 00beM Ky0Oa, MpsSIMOYTroJbHOrO
napajieienuneaa, MUpaMubl, MPU3MbI, I[WIMHIpPA, KOHYca, IIapa; YMEHHE
HaXO0JUTh OTHOIIIEHHE 00BEMOB MOI00HBIX PUTYD;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMU: IBUKEHUE, MapauIeNbHbIN MEepeHoc,
CUMMETpPHUS Ha MJIOCKOCTU U B IIPOCTPAHCTBE, TOBOPOT, IpeoOpa3zoBaHue Moao0us,
mo100HbIe (DUTYPHI; YMEHHUE PACTO3HABATh paBHBIC U MOJO0HBIE (PUTYPHI, B TOM
yuciae B IPUPOAE, MCKYCCTBE, ApPXHUTEKType; YMEHHE  HCIIOJIb30BaTh
F€OMETPUYECKHE OTHOIIECHHSI, HAXOJAUTh NT€OMETPUUECKUE BETUUHHBI (JJIMHA, YTO,
IJI0IIa/ib, OOBEM) MPU PEIICHUH 3aJa4 M3 JPYTHMX Y4eOHBIX NPEAMETOB U U3
pEaIbHOM KU3HU;

- YM€Tb CBOOOJHO ONEPUPOBATH MOHATUSIMU: MIPSMOYTOJIbHASI CUCTEMa KOOPJIMHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha YHWCIO, pa3joXKeHHEe BEKTopa Mo 0as3ucy, CKaJlsIpHOe
IIPOU3BEJECHUE, BEKTOPHOE IIPOM3BEIEHUE, YIOJd MEXIY BEKTOpaMHu; YMEHHE
UCITOJIB30BaTh BEKTOPHBINA U KOOPJAWHATHBIA METOA IS PELIEHUSI TEOMETPUYECKHUX
3a/a4 U 3a/lay IpYrux y4eOHbIX MPEIMETOB; ONEpUpPOBATH MOHATHSIMHU: MaTpUla
2x2 n 3x3, onpeaenuTellb MaTPULbl, TEOMETPUUECKUI CMBICI ONPEEIUTENS;

- YMETh MOJEJIMPOBAaTh pEajbHbIE CUTYallUd HAa SI3bIKE MATEeMaTHKHW; COCTAaBJISATh
BBIDOKEHUSI, YpPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJB30BAHUEM anmnapara ajireOpsl,
MHTEPHPETUPOBATH MOJIYUYEHHBI PE3yNbTaT, CTPOUTh MAaTEMAaTUYECKUE MOJEIHU C
MOMOIIBI0O TEOMETPUYECKUX MOHSITUM M BEIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPaKTUYECKUE 3a7a4l; COCTABIATh BEPOSTHOCTHYIO MOJENb U MHTEPIPETUPOBATH
NOJIyYeHHBIM ~ pe3ynbTaT,  pelmaTh  NpUKJIaJHbIe  3aJadyd  CpPEJCTBaMHU
MaTEMaTUYeCKOro aHajlu3a, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKOTO U
(bU3UYECKOTO XapaKTepa;

- YMEHHE BBIOMpATh MOJIXOIAIIMNA METOJ JUIsl PEIICHUsS 3aJadyd; MOHUMaHUE
3HAYUMOCTHU MATEeMATHUKHU B U3yUYEHUU NMPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHUE PACIIO3HABaTh IMPOSIBICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE,
YMEHUE MPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUMCKOW U MUPOBOM
MaTeMaTUYECKOW HAYKH;

- YMEThb ONEpPUpPOBaTh MOHATHAMHU: palMOHaNbHAas (YHKIUS, MOKa3aTelabHas
byHKLMs, cTeneHHas QyHKIMs, Jorapupmuyeckas GyHKINS, TPUTOHOMETPUUYECKUE
byHKIMHU, OOpaTHbIe (PYHKIIMU; YMEHHUE CTPOUTH rpadvKu M3YYEHHBIX (PYHKIUH,
UCIOJIb30BaTh rpapUKU MPHU U3yUYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU pEIIeHUN
3aJa4 U3 JIPYruX y4eOHBIX MPEIMETOB M 3aJay U3 pealbHOM >KM3HU; BhIpaXkaTb
dbopmynamMu 3aBUCUMOCTH MEK/y BEJIMUYNHAMU;



- YMETb ONEpUPOBATh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE IIPeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CHCTEMA YPaBHEHUU W HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB M  CHUCTEM, pALMOHAIBHBIE, HWPPALMOHAIBHBIE,
NoKa3aTelbHbIE, CTEIICHHBIE, JIOrapu(hMUYECKUE, TPUTOHOMETPUYECKUE YPABHEHHUS,
HEPABEHCTBA U CUCTEMBI; YMETh PEIlIaTh YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI C
NOMOUIBIO PA3JIMYHbIX [IPUEMOB; PELIATh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; MPUMEHSITh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHUS
MaTEMaTHYECKUX 3a]1a4 U 3a/1a4 U3 PAa3JINYHbIX 00J1aCTe HAYKU U peaJIbHOM KU3HU;
- YMETh CBOOOHO ONEPUPOBAThH MOHATUSMU: JBIKEHUE, MMapaJljIeNIbHbII MepeHoc,
CUMMETpHS Ha IJIOCKOCTU U B MMPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHue Mo1o0us,
no/Io0HbIe (UTYpBl; YMETh PAaclO3HaBaTh paBHble U MOJOOHBIE (UTYPHI, B TOM
4HCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMETh UCII0JIb30BATh FEOMETPUUECKUE
OTHOIIEHHUS, HAXOIUTh FEOMETPUUECKHE BEIMYUHBI (JUIMHA, YTOJI, IO, O0BEM)
IIPU PELICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHOMN KU3HU

- YMeTb OINEpPUPOBATH MOHATUSIMH:  pPAMOHAIBHBIE, HpPPALUOHAIbHbIE,
NoKa3aTelbHbIe, CTENIEHHBIE, Jorapu(pMUUecKue, TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEepUPOBATh MOHATUAMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajienenune, npusma, nupamua, Gurypa u HoBEpXHOCTh BpalIEHUs, HUITUHAP,
KOHYC, 11ap, cepa, ceueHus Gurypsl BpallleHusl, INIOCKOCTb, Kacarolascs chepsl,
UWIMHApPA, KOHYyCa, IUIOIIAJb TMOBEPXHOCTH NHUpaMUIbl, MPU3MBI, KOHYCa,
HWJIMHIpa, TUlomaab cepbl, 00beM KyOa, MPsSMOYTroJIbHOTO MNapajuieenurena,
OUpaMUIbl, TPU3MBI, LUIUMHApPA, KOHyca, IIapa; YMEHHe H300paxarb
MHOTOI'PAaHHUKM M INOBEPXHOCTH BPAILLEHUS, UX CEUYECHHs] OT PYKH, C MOMOUIBIO
YEPTEKHBIX HHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB; YMETh pPaclo3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH IPABHIIBHBIE MHOTOI'PAHHUKH;

- YMETb OIEpUPOBATH MOHATUSMHU: MPSAMOYIOJIbHAasE CHCTeMa KOOpJWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YTOJI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEICHUE BEKTOPA HA YMCIIO; HAXOIUTh
C MOMOIIBIO M3YYEHHBIX (HOPMYJT KOOPAMHATHI CEPEAUHBI OTPE3Ka, PaCCTOSHUE
MEXIY JBYMS TOUKaMHU;

- yMEeTh ONEpUpPOBATH TOHSATHUSMHU: CIy4YaWHBIA OIBIT M CIy4allHOE COOBITHE,
BEPOATHOCTh  CIy4YaHOTrO COOBITUSI; YMETh BBIYHCIATH BEPOATHOCTH C
UCIIOJIb30BAaHUEM TpaUUECKUX METOJO0B; NPUMEHATh (OPMYJIbl CIOXKEHUS U
YMHOXXEHHSI BEPOSTHOCTEN, KOMOMHATOpHbIE (PakThl U (GOPMYJIbl IPHU PELICHUH
3aJlay; OLIEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUIA; 3HAKOMCTBO CO CITy4YaillHBIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTH IPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHCET B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMeTb CBOOOJHO ONEPUPOBATH IMOHATUSIMU: CTENEHb C IIEJIbIM IOKa3aTelieM,
KOPEHb HATypAJIbHOM CTENEHU, CTEIIEHb C PAllMOHAIBHBIM IIOKA3aTEJIEM, CTEIIEHD C



JNEUCTBUTENLHBIM  (BEIIECTBEHHBIM) TOKa3aTesneM, Jorapudm 4Yucia, CHHYC,
KOCHUHYC Y TAHT'€HC ITPOU3BOJIBHOTO YMCJIA;

- YME€Tb CBOOOTHO ONIEPUPOBATH MOHATUAMU: TpapuK PyHKINU, 0OpaTHas QyHKIHS,
KOMIO3UIMS (QyHKUUH, TUHEHHAs (YHKIMS, KBaJpaTuyHas (PyHKIHs, CTETICHHAs
byHKLIMS € UEelIbIM TOKas3aTelieM, TPUTOHOMETpUYecKre (QYHKIUH, OOpaTHbIE
TPUTOHOMETpUUECKUE (DYHKIMU, MOKa3aTelbHas U Jiorapupmuueckas (yHKIUU;
yMETh CTpOUTh Trpaduku (QyHKIMM, BBIIOJHITH IpeoOpa3zoBaHus TpauKOB
byHKIU;

- YMeThb WCIOJIb30BaTh Trpa@uku (yHKUMNA [UIsI HM3yYEHUs IMPOLECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a/1a4 U3 APYTUX YYEOHBIX MPEIMETOB U U3 peaabHON
KU3HU; BbIpaxxaTh (OpPMyJIaMU 3aBUCUMOCTH MEX/1y BEIMUYNHAMU;

- CcBOOOJHO OMNEPUPOBATH MOHATUSMHU: YETHOCTb (DYHKIUHU, MNEPUOIUYHOCTH
GyHKIMH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKUHH, SKCTPEMYM
GbyHKIMH, HAUOOJIbLIIEE M HAMMEHBIIEEe 3HaUeHUS! (YHKIIUU HAa TPOMEKYTKE; YMETh
MPOBOJUTH UCCIIEOBAHNE PYHKIUU;

- YMETh UCIIOJIb30BaTh CBOWCTBA U rpaduku GyHKIUNA IJIs pEIICHUs] YpaBHEHUH,
HEPAaBEHCTB W 33Jau C MapameTpamMu; H300pakaTh Ha KOOPAMHATHON MIJIOCKOCTH
MHOJKECTBA PEIIEHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMeThb ONEpUpPOBATh TMOHATUSIMH: CpeAHee apuPpMETUYECKOoe, MeIuaHa,
HauMOoJIbllIEE W HaWMEHbIlIEe 3HAYeHHs, pa3Max, AHUCIEepPCUs, CTaHJAPTHOE
OTKJIOHEHHE YHUCJIOBOIO Ha0Opa; yMEHHUE U3BJIEKaTh, HWHTEPHPETUPOBATH
uHpopMalnio, MpeACTaBICHHYIO B TabiuilaXx, Ha Juarpammax, rpadukax,
OTPaXKaIOLyl0 CBOWCTBA pEalbHBIX IPOLECCOB U SBICHUIN; MNPEACTABIAThH
UHGOPMALIMIO C TMOMOIIBIO TAaOJNMIl U JUarpaMM; HCCIIEN0BaThb CTATUCTHUYECKHE
JaHHbIE, B TOM YHUCJE€ C MPUMEHEHHEM rpaUuecKHX METOJOB M AJIEKTPOHHBIX
CPEICTB;

- YMETh ONEPHUPOBATH MOHATUSIMH: TOYKA, MpsAMas, MIOCKOCTh, MPOCTPAHCTBO,
JNBYIPAaHHBIA  YroJ,  CKpPELIMBAIOIIMECS  MpsAMble, NApAUIENbHOCTh U
NEPHEHANKYJISIPHOCTh IPSIMBIX U MJIIOCKOCTEN, YTOd MEX1Y IPSIMBIMH, YTOJ MEXKIY
OPsIMOMl M IUIOCKOCTBIO, YIOJI MEXJY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE MEXTy NPSIMBIMH, PACCTOSIHUE MEX]Y INIOCKOCTSIMH;

- YMEThb HCIIOJIb30BaTh NPU PEHICHHH 33aJau H3Y4YCHHbIE (PAKTBI U TEOPEMbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- YMETb OIEpUPOBATH MOHATUSIMHU: MPSIMOYTrOJIbHAasl CHCTEMa KOOpJWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YTOJI
MEXIy BEKTOpaMHu, CyMMa BEKTOPOB, TPOU3BEICHUE BEKTOPA HA YMCIIO; HAXOJIUTh
C TMOMOIIBI0 U3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXIy JBYMSI TOUKaMHU;

-yMeTh BbIOMpaTh MNOAXOMALIMN M3yYEHHBIM METOJ MJii pelleHus 3ajaud,
pacrno3HaBaTh MaTeMaTH4eCKHe (DaKThl 1 MaTEMaTHUYECKHE MOJIEIU B IPUPOJHBIX U



OOLIECTBEHHBIX SIBJICHUSX, B HUCKYCCTBE; YMEHHME NPUBOJUTH IPHUMEpPHI
MAaTeMaTHYECKUX OTKPBITUH POCCUMCKON U MUPOBOM MAaTEMAaTHYECKON HAYKH.

- yMETb ONEPUPOBATHh MOHATHAMH: CIy4YaWHBIA ONBIT M CIy4yailHOoe COOBITHE,
BEPOATHOCTh  CIyYaHOTO COOBITUS; YMETh BBIYHCISATH BEPOATHOCTH C
UCIOJIb30BaHUEM TIpaUUeCKUX METOJOB; IMPUMEHATh (POPMYJIBl CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEM, KOMOMHATOpHbIE (PAaKThl U (OPMYJIbl IPU PELICHUU
3aJ1a4; OLICHMBAaTh BEPOATHOCTH PEAJBHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHUE PUBOJIUTD IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCET B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeThb OINEpUpOBaTh MOHATUSAMHU: (QYHKIUS, HeNnpepbiBHAsSA  (YHKIUS,
IPOM3BOJHAs, NEpBOOOpa3Has, OMNpPENEICHHbI WHTErpanx;, yMeThb HaXOAWUThb
IPOU3BOJHBIE AJIEMEHTApHbIX (YHKIUH, HCIOJIb3Ys CIPAaBOYHBIE MaTEpUAIbI;
UCCIIE0BaTh B MPOCTEHHIMX Ciy4asX (yHKIMM Ha MOHOTOHHOCTb, HaXOAWTb
HanOOJIbIIINE U HAMMEHBIINE 3HaAUCHUS QYHKIMNA; CTPOUTH rpa)MKi MHOTOUJICHOB
C UCIIOJIb30BAaHMEM anllapaTa MaTEMAaTUYECKOTO aHAJIN3a; IPUMEHSATH IPOU3BOJHYIO
IIPY PELLICHNUH 3a/1a4 Ha JIBU)KEHUE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33a4H HA
HauOoONbIINE M HAaWMEHBIINE 3HAYEHUs, HAa HAXOXKJIEHUE IIyTH, CKOPOCTH H
YCKOpEHUs;

- YMETh ONEPUPOBATH MOHATUIMHU: JBUKEHUE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPBI
B [IPOCTPAHCTBE; MCMOJIb30BATh OTHOIICHHUE IUIONIA/IEH MOBEPXHOCTEN U 00BEMOB
Nn000HBIX (PUTYp IIPU PELICHUU 33/1aY;

- YMETh BBIYUCIISITH T€OMETPUUYECKUE BEIMYMHBI (JJIMHA, YTOJ, MIONIalb, O0OBEM,
IUIONIA/1b TOBEPXHOCTH ), UCIIOJNIb3YS U3YUYeHHbIE (POPMYJIIbI U METOIbI

1.5. Kosin4yecTBO 4acoB HA 0CBOeHHME YUeOHOM TUCIUILINHBI:
MaKkCUMaJbHOW ydeOHOW Harpy3ku oOydvaromerocss 268, B ToM ymcre:
00s13aTeIbHOM ayAUTOPHOM yueOHOW Harpy3Kku oOyyvatomerocs 268 yacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHWE YUEBHO
TUCTUTILIAHBI

2.1. O0beM yueOHOM NTMCHUILUIMHBI M BHAbI Y4eOHOI padoThI

Bun yuebHoit paboThl Ob6beMm B
yacax

O6beM 00pa3oBaTeNbHON MPOTrPAMMBbI TUCHUTIIHHBI 268

B T.U.

OCHOBHOE cOJIepKaHUE 262

BT. U..

TEOPETUYECKOE 00yUCHHE 174

MPAKTUYECKUE 3aHATHUS 88

IIpomexyTouHast arrectanus (IK3aMeH) 6




2.2. TemaTu4yecKuil IJIAH U COJEPKAHHUE TUCHUILINHBI

Conep:xanue y4eOHOro Matepuasia (OCHOBHOe U MPOdecCHOHAIBHO-
HaumenoBanue pa3jaeiioB . O0bem ®opmupyemMblie
OPUEHTHPOBAHHOE), 1A00PaTOPHbIEC U MPAKTUYECKHE 3aHATHSA, TPUKJIATHOMN
U TeM 4acoB KOMIIETeHIIU U
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pazgen 1. IloBTOpeHme 16
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxanue yueOHOro MaTepuaa
[enb u 3a1a4yu | ba3zoBble 3HaHUS U YMEHUS IO MaTeMaTHKE B IPO()ECCHOHATLHOMN U B IIOBCETHEBHOM
MaTE€MaTHUKH IPU OCBOCHUH | ACATCIHHOCTH.
CHEIHNAIbHOCTH Komb6unmnpoBanHoe 3anstue 2
Tema 1.2 Coneprxanue yueOHOro MaTepuaa
Uucna w©  BeIYUCIEHUS. | JleiicTBHS HAJl TIOJOKUTEIBHBIMHU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxenus U | IECATUYHBIMU JPOOSIMH.
npeoOpa3oBaHuUs JleiicTBus co cTeneHsaMu, (OpMyIIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
KomOuHupoBaHHOE 3aHITHE OK-03, OK-04,
OK-05, OK-06,
Tema 1.3. Buapl miockux Guryp v ux Iiomas. OK-07
I'eomerpus Ha mnockoctu | [IpakTHKO-OpUEHTUPOBAHHBIE 337]a41 B KypCe T€OMETPUU Ha MIIOCKOCTH
2
[IpakTrueckoe 3aHsTHE
Tema 1.4 Coneprxanne ydeOHOT0 MaTeprana
IIpouenTHbIe BeruKcaeHUS | [IpocThie MPOIEHTHI, pa3Hble CIIOCOOBI MX BhIYUCICHUS. CIIOKHBIE MPOIICHTHI
[IpakTrueckoe 3aHsTHE 2
Tema 1.5 Coneprxanne yuyeOHOT0 MaTeprana
VYpaBHeHus u HepaBeHCTBA | JIMHEWHBIC, KBaIpaTHbIC, APOOHO-INHEITHBIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTrueckoe 3aHsTHE 2




Tema 1.6
CucreMbl ypaBHEHMH H

Copep:xanne yaeOHOTO MaTepuana

CriocoObl pereHusi cucTeM JHMHEHHBIX ypaBHeHUH. [Tonsatus: marpuna 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Marpuibl. Meron I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM. 4
CucreMbl HEPAaBEHCTB
KomOunnpoBaHnHoOe 3aHsTHE
Tema 1.7 Coneprxanne yuyeOHOT0 MaTeprana
BxoaH0# KOHTPOIIb Bouucnenuss u npeoOpa3oBaHus. YpaBHEHUS W HepaBeHCTBA. [eomeTpusi Ha
TIOCKOCTH 2
KonTtponsHas pabora
Pazgen 2 Ilpsmble m 16
IVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE noustus | [Ipegmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKa, IMpsiMas, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpaHcTBo).  OcCHOBHbIE — akcuoMbl — cTepeomerpuun.  Ilepecekarommuecs, 2
Pacnonoxenue NpsAMBIX W | MapajulelbHbIE M CKpeUIMBaroIIuecss npsMbie. [Ipu3HaK W CBOWMCTBO
IIJIOCKOCTEMN CKpeIMBAOIUXCs NMPAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
KomOunnpoBaHnHoOe 3aHsTHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa OK-01. OK-03
IapannensHocTs nNpsAMBIX, | [lapamiensHble npsimMas u miockoctb. Omnpenenenue. Ilpusnak. CpoiictBa (C OK-0 4’ OK-O7’
OpsAMOM M IUIOCKOCTH, | ToKazatrenbcTBoM). [lapamnenbuble miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa ’
IJIOCKOCTEMN (c nokazarenbcTBOM). Terpasip u ero anemenTsl. [lapannenenunen u ero 3J€MEeHTHI.
CpoiicTBa TPOTUBOIOJOXKHBIX TIpaHed W  JUAroHajedl mMapajienenuiena. 4
[Toctpoenue ceuenuii. Penienue 3amay.
KomOunnpoBanHoe 3aHsTHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepneH UKy ISAPHOCTD Ilepnennukynsapueie npsmble. IlapamnenpHble OpsMble, NEPIEHIUKYISIPHBIE K
MPSAMBIX, IPSAMOU U I0cKoCTH. [Ipr3HaK nepneHIuKyISIPHOCTH IPSIMOM U TJIOCKOCTH. JloKa3aTeabCTBO.
IIJIOCKOCTH, TNTOCKOCTEN [lepnennukynsip u HakioHHad. [lepnennukynspHble MiIockoctu. IlpuszHak
MEePIEeHANKYISIPHOCTH IUIOCKOCTEH. JloKa3aTenbCTBO.
PaccTosiHus B mpocTpaHcTBe 2




KoMOuHMpoBaHHOE 3aHsTHE

Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema 0 Tpex Teopema o Tpex nepneHAuKyJsApax. JlokazaTenbCTBO. YToJ MEXIYy MNPAMOM H
TCPHCHANKYIIpax IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMU 2
KomOunnpoBanHoe 3aHsTHE
Tema 2.5. AkcuoMbl  cTtepeoMeTpun. [lepneHAUMKYISIPHOCTh MNPAMOM M IUIOCKOCTH,
[TapannenbHsle, napajuieIbHOCTh JIBYX MPSIMBIX, MepHEHIUKYISPHBIX IJIOCKOCTH,
NepHeHANKYISIPHbIE, NEPIEHIUKYISIPHOCTD MJIOCKOCTEN
CKpEILMBAOLIMECS MPSIMbIE 4
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprxanne yuyeOHOT0 MaTeprana
Pemenue 3anay. Ilpamele u | PacnonokeHne mpsMbIX M IJIOCKOCTEH B mpocTpaHcTBe. [leprneHauKyIsipHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MAapaJIENbHOCTh NPAMBIX U INIOCKOCTEN. CKpELIUBAIOLIUECS MIPSMBbIE
KonTposbHas padora 2
Paznen 3. Koopaunatsl u 12
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa 0K-02, OK-03,
JlekapToBbI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpOCTpaHCTBe. [Ipocreiimme 3amadun B KOOpIWHATAX. OK-04, OK-07
npocrpancTse. Paccrosuue | PaccrosiHre MexX Iy IBYMs TOYKAMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 2

MEXIY JBYMS TOUYKaMH.
Koopaunatsl CepEeIUHbI
OTpe3Ka

KomOunnpoBanHoe 3aHsTHE




Tema 3.2

BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkansipHOE TNPOU3BEICHHE

Copep:xanne yaeOHOTO MaTepuana

BexTops! B ipocTpancTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA
Ha uucio. KomrmuiaHapHble BeKTOpbl. CKalspHOE NPOU3BEIEHUE BEKTOPOB.
Pa3noxkeHue BekTopa Mo TpeM HEKOMILIaHapHbIM BekTopaMm. KoopauHatel BeKTOpa,

BEKTOPOB CKAJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXIY BEKTOPaMH, yroj 4
MEXIy IPSIMOM U IUNIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH. Y PaBHEHHE TUIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACTUTENS 2X2
KoMOuHMpOoBaHHOE 3aHsTHE
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHHe (CoiepKaHue TPUKJ/IATHOIO
IIpakTuko- MO/LYJIs1)
OpHMEHTHPOBaHHbBIC 3aJa4yd | KoopanHaTHas MmiaockoCcTh. BrlunciaeHue paccTOSHUM M IUIOIAAEH HA IUIOCKOCTH.
Ha KOOpAMHATHOM | KonmndecTBeHHBIE pacyeThl 4
IIJIOCKOCTH [IpakTnueckoe 3aHsTHE
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pewenne 3a1a4. | /lekapToBbI KOOPAMHATHI B NpocTpaHCcTBe. BekTopsl B mpocTpancTBe. ClaoxkeHue U
KoopaunaTel 1 BEKTOpPBI BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMriaHapHblE BEKTOPBHI.
CkanspHoe MNpOU3BEACHHE  BEKTOpPOB. PasyokeHue BeKTOpa IO  TpeEM
HEKOMILIaHApHBIM BekTOopam. [Ipocteiimine 3amaun B koopauHarax. KoopauHaThl
BEKTOpA, PACCTOSTHUE MEXK]ly TOUKaMHU, KOOPANHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXKIY BEKTOPAMH, YIOJ MEXIY 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU
KonrponsHas pabora
Pa3zgen 4. OcHOBBI 28
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
F—— OK-01, OK-02,
OK-03, OK-04,
Tema 4.1 Copep:xanne yaeOHOTO MaTepuana 0K-05. OK-06
Tpuronomerpuyeckue Panuannas mepa yria. [loBopoT Touku BOKpYr Hauana koopauHar. OmnpeneneHue 012_07 ’
(yHKIUM HPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHT€HCA M KOTAaHTeHca. 3HAKH CHHYCa, KOCHHYCA, TAHTE€HCA H 2

yria, uynicna. Pannannasa u
rpaaycHas Mepa yria

KOTaHI'CHCA I10 YCTBEPTAM. 3aBHCHUMOCTh MECXKIAYy CHHYCOM, KOCUHYCOM, TAHTCHCOM U
KOTAaHI'€CHCOM OJJHOI'O M TOI'O K€ yrijia




KoMOuHMpoBaHHOE 3aHsTHE

Tema 4.2

OcHOBHbIE
TPUTOHOMETPHYECKHE
TOX]IECTBA.

DopmyJibl IPUBEACHUS

Copep:xanne yaeOHOTO MaTepuana

Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YTJIOB O U
- o.. DopMyIIbI MPUBEAEHUS

KomOunnpoBanHoe 3aHsTHE

Tema 4.3

CuHyc, KOCHMHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YTJIOB
Cunyc u KOCHHYC
nBoWHOrO yria. ®opMyisl

IMOJIOBUHHOI'O yIjia

Copepxanne yaeOHOTO MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC

naBorHoro yrna. @opmynel monoBMHHOrO yria. [IpeoOpa3zoBaHus CyMMBI

TPUTOHOMETPHUYECKUX (YHKIMHA B MPOM3BEACHHWE M TPOU3BEIACHHUS B CYMMY.
TaHI'E€HC

BolpakeHue TpUTOHOMETpPHYECKMX (YHKIHMH depes MOJIOBUHHOTO

aprymenTa. [IpeoGpa3zoBaHust MPOCTEHIIIMX TPUTOHOMETPHUIECKUX BBIPAKECHUN

KomOunnpoBanHoe 3aHsTHE

Tema 4.4 Copepxanne yaeOHOTO MaTepuana

@ynkuuy, HMX CBOMCTBA. | OOMacTbh ONpeIeNeHUss 1 MHOXKECTBO 3HaueHHH (pyHKimid. YETHOCTh, HEUYETHOCTD,
Crioco6b1 3aJJaHus | IepUOIUYHOCTb (QyHKIMNA. CriocoObl 3ajaHus QyHKIUN

byHKIMI KoMOMHMPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanne ydeOHOT0 MaTeprana

Tpuronomerpuueckue OOnacTh ompeneNeHruss ¥ MHOKECTBO 3HAYEHHH TPUTOHOMETPUUYECKUX (YHKITUH.

¢yHKIMH, MX CBOMCTBAa U

YérHOCTh, HEYETHOCTD, IEPUOUIHOCT TPUTOHOMETpHUECKUX (pyHKIM. CBOMCTBA

rpaduku u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.
KomOunupoBanHoe 3aHsTHE.
Tema 4.6 Coneprxanue yueOHOro MaTepuaa
[IpeobOpazoBanue Cxatue U pacTsikeHue TpauKOB TPUTOHOMETPHUECKUX (DYHKITUH.
rpa¢uKoB [TpeobpazoBanue rpadKOB TPUTOHOMETPUUECKUX (DYHKITHI
TPUTOHOMETPHUYECKUX [MpakTHyeckoe 3aHsATHE
byHKIMA
Tema 4.7 Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKUIMI B MpOQecCHOHATBHBIX
Onucanue 3aa4ax
IIPOM3BOJICTBEHHBIX

[IpakTrueckoe 3aHsTHE




IPOLIECCOB  C
rpaduKoB QyHKIUI

IIOMOIIBIO

Tema 4.8 Coneprxanue yueOHOro MaTepuaa
OO6parnbie OO6parnbie TpuroHomeTpuueckue GyHkuuu. x cBoiicTBa u rpaduxu
TPUTOHOMETPHUUYECKHE
KoMOuHMpOoBaHHOE 3aHsTHE
byHKIAHA
Tema 4.9 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue VYpaBHeHHE cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue

YpPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpPaBHEHUU OCHOBHBIX THIIOB: IIPOCTEUILINE

TPUTOHOMCTPHUYCCKUC YpaBHCHUA, CBOAAIINCCA K KBaApaTHbBIM, PCIIACMBbIC
Pa3T0KEHUEM HAa MHOXKUTCIIN, OJHOPOJHEIC.

[Ipocrelinme TPUrOHOMETPUUECKHE HEPABEHCTBA

KomOunnpoBaHHoOe 3aHsTHE.

Tema 4.10 Copepxanne yaeOHOTO MaTepuana

Cucremsl CucreMspl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTHE

YpaBHEHUU

Tema 4.11 Coneprxanne ydeOHOT0 MaTeprana

Pemenne 3amau. ocHosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB B TOM 4YHCIIE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOUCTB (pyHKLUH.

byHKIUU KonrponsHas pabora

Pa3pea 5.

KoMmuiekcHblIe ynciia

Tema 5.1 Coneprxanne yuyeOHOT0 MaTeprana

KommnekcHrle yncia

IloHsTHE KOMILIEKCHOI'O 4YHCIIA. COHpH)KGHHbIe KOMIUJICKCHBIC YMUCJId, MOAYJIbL U

ApTYMCHT KOMIIJICKCHOI'O qucia. d)opMa 3alrucu KOMIIJICKCHOI'oO  4yucjia

(reomeTpuyeckas, TPUTOHOMETpHUECKas, aiureOpanyeckas). Apudmernyeckue

,Z[GI\/'ICTBI/DI C KOMILJICKCHBIMH YHCJIaMU

KomOunnpoBaHnHoOe 3aHsTHE




Tema 5.2 Coneprxanue yueOHOro MaTepuaa
[Tpumenenue BrinonHenue pacyeToB ¢ MOMOIIbI0 KOMITJIEKCHBIX yKcell. [Iprumepsl ucnoap30BaHus
KOMIUIEKCHBIX YHCE KOMIUIEKCHBIX YHCe 2
[IpakTUyeckoe 3aHsATHE
Pa3znea 6. IlpomsBoanas 32
dyHkuum, ee
NpuMeHeHne
Tema 6.1 Coneprxanue yueOHOro MaTepuaa
Iloustue IIPOU3BOIHOMU. | OmpeieJICHHe YUCIIOBOM IOCIIeIOBATEILHOCTH U CIIOCOOBI ee 3amanus. CBoHCTBa
@opMyssl M NIPaBUIA | YHCIOBBIX TOCieqoBaTenbHOCTEH. OrmpeneneHue mpenena MocaeI0BaTeIbHOCTH.
nudepeHIpoBaHms Boruncnenue — mpepenoB  mocienoBarenbHocTed.  [lpegen  gyHkmum - Ha 2
oeckoneuynoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenne aprymenta. [Ipupamienue
¢byHkumu. 3amaud, TNPUBOJAIIME K TOHATHIO Tpou3BOoAHON. Ompenenenue
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IPOU3BOJHON OK-01, OK-02,
KoMOuHHpOBaHHOE 3aHSTHE OK-03, OK-04,
OK-05, OK-06,
Tema 6.2 Copep:xanue yueOHOro MaTepuana OK-07
[TpousBogHBIC cymmel, | ®opmyinel quddepentiupoanus. [pasuna nuddepenmpoBanus 4
pasHOCTH  TpoM3BeICHU, | KoMOMHMPOBaHHOE 3aHATHE
YacTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
[IpousBonHbIe Onpenenenue cinoxHoi (GyHKuu. [Ipon3BogHass TPUTOHOMETPUUECKUX (DYHKIIHH.
TPUTOHOMETPUYECKUX [Tpou3BosHas CoKHOU (PYHKIUU
¢ynkumii.  Ilpowssoanas | KoMOMHHPOBaHHOE 3aHATHE 4
CIIOKHOUM (yHKIIUH
Tema 6.4 Coneprxanne yudeOHOT0 MaTeprana
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[TonsiTue 0
HENPEPHIBHOCTH (DYHKITHH.
Meron uHTEpBAJIOB

[Tonsitue HenpepriBHON GyHKIIMU. CBOMCTBA HEPEPBIBHOU QYHKITNH. CBS3h MEXTY
HENPEPhIBHOCTRIO U AU epeHIupyeMOCTbi0 (YHKIMM B TOYKE. AJTOPUTM
pELIEHNs HEPABEHCTB METO0M UHTEPBAJIOB

KomOunnpoBanHoe 3aHsTHE

Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomeTrpuuecknuii u | eomeTpuyeckuif CMBICT MPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PQPHUIMEHT
duznueckuit CMBICII | KacaTeabHON K rpaduky (yHKIMH B TOUKe. YpaBHEHHE KacaTelIbHOW K rpaduky
IIPOU3BOTHON (GyHKIMH. AJTOPUTM COCTABJICHUS YPaBHEHUS KacaTelbHOW K rpaduky (yHKIUN
y=f(x)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 Coneprxanue yueOHOro MaTepuaa
dusnueckui cMbICH | Dusnueckuii (MEXaHUYECKHUI) CMBICI IPOM3BOJHOM — MIHOBEHHAas CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (1)
po(hecCHOHATBEHBIX [IpakTHYecKoe 3aHATHE
3agadax
Tema 6.7 Coneprxanne yuyeOHOT0 MaTeprana

MOHOTOHHOCTh (PYHKITHH.
Touku 3KCcTpEMyMa

Bospacranne u yObiBaHme (GyHKIHMH, COOTBETCTBHUE BO3PACTaHHUS W YOBIBAaHUS
GyHKIIMU 3HaKy Tpou3BOAHONW. [loHSATHE TMPOU3BOMHON BBICHIETO TOPSIKA,
COOTBETCTBHUE 3HAKA BTOPOW MPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3aaud Ha MaKCUMyM M MHHHMYM. [IOHSTHE acHMMIITOTBHI, CIIOCOOBI WX
onpeaeneHusl. AJNTOPUTM HCCIEIOBaHUS (YHKIMH U TOCTPOCHUS €€ rpaduka C

MOMOIIBIO TPOU3BOIHOMN. J[poOHO-TMHEHAS PYHKIUS

KomOunnpoBanHoe 3aHsTHE

Tema 6.8
UccnenoBanue GyHKIui 1
MOCTpOeHUE TpaduKOB

Coneprxanue yueOHOTO MaTepraa

HccnenoBanmne pyHKIMM HA MOHOTOHHOCTb U ITOCTPOECHUE I'PaUKOB.

KoMOuHMpoBaHHOE 3aHsTHE

Copep:xanne yaeOHOTO MaTepuana

25




Tema 6.9 HaunbGombpiuee u

Haxoxxnenne HamOOJBIIET0 W HAMMEHBINEro 3HAYeHUH (YHKIUH, MOCTpOoeHUE

HaUMEHbIIIee 3HaueHUs | rpa)uKOB MHOTOWIECHOB C MCIOJIb30BAHMEM amlapaTa MaTeMaTHYeCcKOro aHamnu3a 2
byHKIIUN KomOunupoBaHHoe 3aHsTHE
Tema 6.10 Haunmensbiiee u Hanbosnplee 3HaUCHUE PYHKIIUN
Haxoxnenue
ONTUMAJILHOTO pe3yibTaTa | [IpakTrueckoe 3aHsATHE 4
C MOMOIIbIO MPOU3BOIHOM
B IIPAKTUYECKHX 3a7a9ax
Tema 6.11 Coneprxanne ydeOHOT0 MaTeprana
Pemenue 3ana4. | @opmynsl U npaBuia auddepennupoBanus. MccneqoBanue GyHKIHN C ITOMOIIIBIO
ITpousBoaHas GpyHkuuy, ee | mpousBoaHoi. Hanbosbiiee 1 HauMeHbIee 3HAYCHUs HYHKIHN 2
pUMEHEHHE KonrtponsHas pabora
Pa3zpen 7. 40
MHOrorpaHHMKM M TeJia
BpallleHHs
Tema 7.1 Coneprxanne yuyeOHOT0 MaTeprana
Bepmmnbl, peOpa, rpanu | [Tonsitue MHOrOrpaHHHMKa. Ero 3eMEHTBI: BEpHIMHBI, pebpa, rpaHu. JlnaroHaib.
MHOTOTPaHHHKA Ceuenuie. BoImyKIible ¥ HEBBITYKJIBIE MHOTOTPaHHUKH
KoMOMHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
Tema 7.2 Coneprxanne yuyeOHOT0 MaTeprana OK-03, OK-04,
[Tpusma, ee | [Tousarue mpusmel. Ee ocHoBanms u OOkoBbIe TpaHu. Breicota mpusmel. [Ipsvas u OK-05, OK-06,
COCTABILIIOINNE, CEUYCHME. | HAKJIOHHAs npu3Ma. [IpaBusbHas npusma. Ee ceuenue OK-07
[lpsimast 1  mpaBuiabHas | KoMOMHUPOBAaHHOE 3aHSTHE 2
MPU3MBI
Tema 7.3 Coneprxanue yueOHOro MaTepuaa
[Mapannenenunern, Ky0. | [Tapamienenumen, CBOMCTBA MPSMOYTOJBHOTO TMapajuiesenuneaa, kyo. CeueHue
Ceuenne KyOa, | Kkyba, mapasurenenumneaa
napasuiesenumnena Komb6unupoBanHoe 3anstue 2
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Tema 7.4

IInpamuna, ee
COCTaBJIAIONIUE, CEYCHHE.
IIpaBunbHass  nupamuza.

VYceueHHas nupamuaa

Coneprxanue yueOHOTO MaTepuaa

ITupamuna u ee anemenTtsl. Ceuenune nupamuasl. [IpaBunbHas nupaMua. Y ceueHHast
nupamuia

KomOunnpoBaHnHoe 3aHsTHE

Tema 7.5

Coneprxanue yueOHOTO MaTepraa

bokoBast u nonHas | [Tnomaas 60KOBOM M MOTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MMOBEPXHOCTh npu3Mel, | KOMOMHHpPOBAHHOE 3aHSTHE

TTUPAMHU/TBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummertpust B KyOe, | CHMMeTpUsi OTHOCHTEIBHO TOYKH, NPsAMOM, Iutockoctd. Cummerpus B Kyoe,

napajuleJenunese,
npusMe, Mupamuie

napajuiefienunese, npusme, nupamuie

KomOunnpoBanHOe 3aHsTHE

Tema 7.7 CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
IIpumepsl cumMmeTpuii B
npodeccuun
[IpakTrueckoe 3aHsTHE
Tema 7.8 Coneprxanne ydeOHOT0 MaTepraa
[IpaBuibHBIE [TonsiTue mpaBHIILHOTO MHOTOTpaHHUKa. CBOMCTBA MPABHIILHBIX MHOTOIPAaHHUKOB
MHOTOTPaHHUKH, ux | [IpakTrueckoe 3aHsATHE
CBOMCTBa
Tema 7.9 Coneprxanue yueOHOro MaTepuaa
Humusnap, ero | Hunmuuap u ero snementsl. CedeHne uuHApa (MapajuieIbHOe OCHOBAHHUIO U OCH).
cocraBisirome. Ceuenue | PasBepTka nuIMHIpa
OUTUHPA KomOunnpoBanHoOe 3aHsTHE
Tema 7.10 Konyc u ero anementsl. CedeHune KoHyca (ImapauieibHOe OCHOBAaHUIO U TIPOXOIAIIEE

yepes BEepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca
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Konyc, ero | KomOuHMpOBaHHOE 3aHATHE

cocrapistone. CedeHue

KOHYycCa

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

Y ceueHHblit KOHYC. | YceueHHBIN KOHYC. Ero obpasyromias u BeicoTa. CeueHne yCeueHHOT0 KOHyca
Ceuenue yCeueHHOro | KoMOMHHPOBAaHHOE 3aHSATHE

KOHYcCa

Tema 7.12 Coneprxanue yueOHOro MaTepuaa

Hlap u cdepa, ux ceueHus

Hlap u cdepa. BzaumHoe pacmonoxenue cdepsl U ItockocTd. CedeHue mapa,
cepsl

KomOunnpoBanHoe 3aHsTHE

Tema 7.13
[Nousatie 00 oOBEME Teia.
00BEMOB

Coneprxanue yueOHOTO MaTepraa

[Tonsitue 06 obwveme Tenma. OObeM KyOa M TPSIMOYTOJBHOTO IapasuiesenuIe/a.

OTHoIIEeHne O6beM mpusmbl u IwmHApa. OTHOIIEHHE O0BEMOB TOJOOHBIX  TET.
NOJOOHBIX TeJ I'eomeTpuueckuii cMbIC ONpeneaUTeNs 3-ro nopsaKa
KoMOuHMpoBaHHOE 3aHsTHE
Tema 7.14 Coneprxanne yuyeOHOT0 MaTeprana
ObGbeMBl WM TUIOMAIH | OGpeMbl TMpaMUIBl U KOHYca. OGbeM wmapa. [LI0maau oBEepXHOCTEH] Tel

MOBEPXHOCTEN T

KomOunnpoBanHoe 3aHsTHE

Tema 7.15 Coneprxanne yuyeOHOT0 MaTepurana

KomOunamun KomOunanmm reoMeTpuieckux Tei

MHOIOTPaHHMKOB W Tell | [IpakTH4YecKOe 3aHsATHE

BpalleHus

Tema 7.16 Coneprxanue yueOHOro MaTepuaa

I'eomeTrpuueckue Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB M TEJ BpALIEHUS B MPAKTHKO-

KOM6I/IHaI_[I/II/I Ha IIPaKTHUKE

OPHUCHTHUPOBAHHBLIX 3aJadax

[IpakTrueckoe 3aHsTHE

Tema 7.17

Copep:xanne yaeOHOTO MaTepuana
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Pemenue 3amad. | O0BbEeMbl U MIIOIIA U TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPALLCHUS
Mpuororpanauku u  1ena | KontponbHas pabota 2
BpallleHus
Pa3nea 8. 12
IlepBooOpa3nas
dyHkuum, ee
NpUMeHeHHue OK-01, OK-02,
Tema 8.1 Copep:xanue yueOHOro MaTepuana OK-03, OK-04,
[TepBooOpa3Has (yHKIUM. | 3amaua 0 BOCCTAHOBJIICHHH 3aKOHA IBHIKEHHUS IO HM3BECTHOM CKOpoCTH. [loHsATHE OK-05, OK-06,
[IpaBuna HAXOXKICHHS | nHTerpupoBaHusi. O3HAKOMJICHHE C TOHSATHEM HMHTErpajia U IepBOOOpa3sHOU Ui OK-07
epBOOOPA3HBIX ¢yukuun y=f(x). Pemenue 3amau Ha CBSI3b NMEpBOOOpa3HOW M ee MPOM3BOIHOM,
BBIUUCIIEHUE TMepBOOOpa3HOil g manHOW ¢yHkuuu. Tabmuma dopmyn s
HaXOXXJCHUS NepBOOOpa3HbIX. M3ydeHne npaBuia BEIYUCICHHS IEPBOOOPA3HOM 2
KomOunnpoBanHOe 3aHsTHE
Tema 8.2 Coneprxanue yueOHOro MaTepuaa
IInomans KpUBOJIMHEMHOM | 3amaun, MPUBOASAIINE K TIOHSTHIO ONPEICICHHOTO WHTErpajia — O BBIYUCICHUH
Tpamneiuu. dopmyna | IIOMIAAW  KPUBOJMHEWHOW  Tpamenuu, O IepeMelIeHnd TOdYkH. [loHsAThe
HrroTona — JleitOuuia onpenenéHHoro narerpana. ['eomerpuuecknii M GU3NIECKUN CMBICT OTIPEICTICHHOTO
unterpana. @opmyna Hetorona— Jleitbauia 2
KomOunnpoBanHoe 3aHsTHE
Tema 8.3 Coneprxanne yuyeOHOT0 MaTepurana
Heonpenenennsiit u | [loHaTHE HEOIIPENEIEHHOTO NHTErpalla
ONPE/ICICHHBIN HHTErpaibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 8.4 Coneprxanne ydeOHOT0 MaTepraa
[Tonsarue 00 | 'eoMeTpHUYECKHiA CMBICIT OTPEAEICHHOTO HHTErpajia
OTIpeZIeNIEeHHOM HMHTeTpaie | KoMOMHUPOBAaHHOE 3aHATHE 2

KaK ioniaan
KPUBOJIMHENHON Tpanenun
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Tema 8.5
OmnpeneneHHbI HHTETPal B

['eomeTpuueckuii cmbicit  omnpenenaeHHoro wuHrerpana. ®dopmyna Herotona -
Jleitbnuma.

KU3HU Pemenue 3a1a4 Ha MpUMEHEHUE WHTETPAIA JJIsl BEIYKCICHHS (PU3MUECKUX BETHYUH
U IIomageun
[IpakTrueckoe 3anHsTHE 2
Tema 8.6 Coneprxanne ydeOHOT0 MaTeprana
Pemenue 3agad. | [lepooOpasnas pynkuun. [IpaBuna HaxoxaeHus nepBoodpaszHbix. Ee npumenenue
ITepooGpasnas Qynkuuu, | KonrponsHas pabora 2
ee MpUMEHEHHe
Paznen 9. 12
Crenenu U KOpPHHU.
CrenenHast QyHKIUS
Tema 9.1 Coneprxanne yuyeOHOT0 MaTeprana
Crenennas  QyHKuus, e | [Toustue KOPHS N-0if CTeNeHN U3 jeiicTBUTenbpHOro uncna. dyskupn y = VX nx
CBOICTBa cBoiicTBa 1 rpaduku. CBOMCTBAa KOPHS N-OU CTETICHH
KomOunupoBanHoe 3aHsTHE 2
Tema 9.2 Coneprxanue yueOHOro MaTepuaa
[IpeobpazoBanne [Ipeo6pa3zoBaHne UPPALHOHATBHBIX BEIPAKEHHIA OK-01, OK-02,
BBIDOKEHUH € KOPHSIMH N- | KOMOMHMPOBAHHOE 3aHATHE 2 OK-03, OK-04,
O CTeleHHu OK-05, OK-07
Tema 9.3 Coneprxanue yueOHOro MaTepuaa
CpoiictBa  creneHu ¢ | [loHsaTHE cTENEeHH ¢ JIFOOBIM pallMOHATLHBIM MOKa3aTesieM. CTeneHHbIe GYHKIIUU, UX
panOHAIBHBIM U | cBOICTBA U rpaduku
JCHCTBUTEIbHBIM KoMOuHUpOBaHHOE 3aHATHE 2
MOKA3aTeISIMH
Tema 9.4 Coneprxanne yuyeOHOT0 MaTeprana

PaBHOCUIIBHOCTB MPPALMOHATILHBIX YPABHEHNN X HEPABEHCTB. METObI UX PEILICHUS.
PemreHne nppanOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
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Pemenue
MppaurOHaJIbHbIX
YpPaBHEHUU U HEPABEHCTB

KomOunnpoBanHOe 3aHsTHE

Tema 9.5

Crenenu u KOPHH.

Copep:xanne yaeOHOTO MaTepuana

Omnpenenenue creneHHOW ¢GyHKIUH. VIcmonb30BaHWE €€ CBOWCTB MPU PEIICHUHU

CrenenHast GyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonrtponsHas pabora
Pa3zngen 10. 12
IHoka3aTeabHast
byHkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuasa
ITokazarenpHas ¢yHkuus, | CTeneHb ¢ NPOM3BOJILHBIM  JICHCTBUTENBHBIM  TOKasareieM. OnpejesieHue
ee CBOICTBa MOKa3zaTeabHOW (YHKIIMH, €€ CBOHCTBA M TpaduK. 3HAKOMCTBO C MPHUMEHEHUEM
nokazaTenbHOM (QyHKIMH. PemeHne mokazaTtelbHBIX ypaBHEHUN (YHKIIMOHATHHO-
rpaguIecKuM METOA0M 2
KomOunnpoBanHoe 3aHsTHE
Tema 10.2 Copep:xanne yaeOHOT0 MaTepuana OK-01, OK-02,
Pemenne mnokaszarenpHbIX | PemieHne TOKa3aTENbHBIX YpaBHEHUH METOJOM YpaBHUBAHUS TOKa3aTeleH, OK-03, OK-04,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW IEepeMEHHOMN, (HyHKIIMOHATBEHO-TPAQHUUECKUM METOI0M. OK-05, OK-07
Pemrenue nokazaTenbHbIX HEPABEHCTB 6
[IpakTrueckoe 3aHsTHE
Tema 10.3 Coneprxanne yuyeOHOT0 MaTeprana
Cucrembl 1OKa3aTeNbHBIX | PeleHne cucteM rmoka3areinbHbIX YpaBHEHUI
ypaBHEHU KoMOuHMpOBaHHOE 3aHsTHE 2
Tema 10.4 Coneprxanne yuyeOHOT0 MaTepraa
Pemenue 3a7a4. | Pemienne moka3aTelbHbIX YpPaBHEHUW METOJOM YpaBHUBAHUA IIOKa3aTeliel u
[TokazaTenpHast GyHKIH METOJIOM BBEJICHHS HOBOM MEPEMEHHOM. PellieHne nokasaTeabHbIX HEPABEHCTB
KoHTponbHasa paboTa 2
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Pazgen 11. Jlorapudgmnbl.

22

Jlorapudpmunueckasn

byHkuus

Tema 11.1 Coneprxanue yueOHOro MaTepuaa

Jlorapudpm yucna. | Jlorapudwm uncna. JlecITUIHBINA U HATypAJTbHBIN JIOTapU(PMBI, YUCIIO €

JecaTuYHbIH 1 | KoMOMHHpOBaHHOE 3aHATHE

HaTypaJbHBIN JIOTapu(MBbI, 4

YHCIIO €

Tema 11.2 Coneprxanue yueOHOro MaTepuaa

CpoiictBa  norapudmos. | CpoiicTea torapupmoB. Omneparius JorapupMUPOBAHHS.

Onepanus KomMb6unupoBanHoe 3aHstue 4

JorapupMUpPOBAHUS

Tema 11.3 Coneprxanne yuyeOHOT0 MaTeprana

Jlorapudpmuueckas Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA

byHKIUS, ee CBOMCTBA KoMOuHMpOBaHHOE 3aHsTHE 2

Tema 11.4 Coneprxanue yueOHOro MaTepuaa

Pemenue [Tonsitue norapudmuyeckoro ypaBHeHus. Ormepanus HOTCHUUpPOBaHUS. Tpu

norapHPMAUIECKHX OCHOBHBIX METOJA pELICHHUs JOrapu(PMHUUECKUX YpaBHEHHH: (yHKIMOHAIBHO-

YPaBHCHUH U HEPABEHCTB | rpadyuyeckuii, METOX NOTCHIMPOBAHMS, METOJ BBEJICHHS HOBOI IIEPEMEHHOIA.
Jlorapugmuueckue HepaBeHCTBA 4
KomOunnpoBaHnHoe 3aHsTHE

Tema 11.5 Coneprxanne yuyeOHOT0 MaTepraa

Cucremsl AJNTOpUTM pelIeHHUs] CUCTEMbl ypaBHEHUI. PaBHOCHIBHOCTH JOTapUpMHUECKUX

J0rapupMHUECKUX ypaBHEHHI U HEPABEHCTB

ypaBHEHHIA KomOunupoBanHoe 3aHsTHE 2

Tema 11.6 [Ipumenenne gorapudpma. Jlorapupmuueckas crnmpans B npupoae. Ee

MaTeMaTHYECKUE CBOMCTBA

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Jlorapudmsel B mpuponae u

[IpakTrueckoe 3aHsTHE

TEXHHKE 4
Tema 11.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ana4. | Jlorapudmuueckas pyHkius. Pemenne npocrednmx sorapuMUIecKX ypaBHEHUH
Jlorapudmer. KontponbHas padota 2
Jlorapudpmuueckas
byHKIHS
Paznen 12. 10
MHuoxkecTBa. JJeMeHTbI
Teopuu rpados
Tema 12.1 Coneprxanue yueOHOro MaTepuaa
MHoxecTBa [Tousitue MHOkecTBa. [TogMHOXkecTBO. Oniepauy ¢ MHOKECTBAMU

KoMOHHHPOBaHHOE 3aHSITHE 2
Tema 12.2 Onepanuu ¢ MHOXKeCTBaMU. PerieHne npukiaaHbIx 3a1a4
Ornepanuu ¢ MHOXKECTBaMU

[TpakTudeckoe 3aHaTHe

2

Tema 12.3 Coneprxanne yuyeOHOT0 MaTeprana
I'padsr [Tonsitue rpada. CBs3HbIN rpad, AepeBo, IUKI Ipad HA MTOCKOCTH

I[Mpaktuyeckas paboTa 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | Onepanuu ¢ MHOKecTBaMU. OmrcaHue peaTbHBIX CUTYalHd C TOMOIIBIO MHOYKECTB.
MmuoxectBa, I'padsl u ux | [Ipumenenue rpad)oB K peLIEHUIO 3a1a4
MIPUMEHEHUE KontponbHas padota 2
conbmrap, ® | oxonoxo
CTATHCTHKH W TeOpHHU OK-03, OK-04,
BepOSATHOCTEH OK-05, OK-07
Tema 13.1 Coneprxanne yudeOHOT0 MaTeprana
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OcHOBHBIE nouaAtus | IlepecraHOBKH, pa3MeLICHHs], COUETAHUSI.
KOMOWHATOPUKH
KomOunupoBanHoe 3aHsTHe.
Tema 13.2 Coneprxanue yueOHOro MaTepuaa
CoObITHE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeOopeMbl 0 BEpOATHOCTH CyMMBbI COOBITHI.
coObiTus.  CrokeHue W | YCIOBHAas BEPOSTHOCTh. 3aBUCHMbIC M HE3aBUCHMbIC cOObITHS. TeopeMbl O

YMHOKE€HHE BEPOSTHOCTEN

BEPOATHOCTH NMPOU3BEACHHS COOBITHII.

KomOunnpoBanHoe 3aHsTHE

Tema 13.3 OTHOcHTENbHAs YacTOTa COOBITHSA, CBOMCTBO ee YCTOWYMBOCTH. CTaTHCTHYECKOE
BepositHOCT B | ompeneneHue BepoaTHocTH. OLeHKa BepOSTHOCTU COOBITHS
po(hecCHOHATBLHBIX
3azauax

[IpakTrueckoe 3aHsTHE
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
Huckpernas  ciydaiHas | Bunel crmyuaiitaeix BenuuuH. OrnpenesieHue AUCKPETHOM CIy4alHOW BEIWYHHBI.
BEJINYMHA, 3aKOH ee | 3aKkOH pachpeAesieHuss JUCKPETHOM ciydyalHOW BeauunHbl. Ee 4ucioBbie
pacnpenenexus XapaKTEPUCTUKHU

KomOunnpoBaHnHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3agauM  Mmarematudeckod | Bapmanmonnwii  psa.  [lomuron wactor w  ructorpamMma. CTaTHCTHYECKHUE
CTaTHUCTUKH XapaKTepUCTUKH psijia HAaOII01aeMbIX JJAaHHBIX

KomOunnpoBanHoe 3aHsTHE
Tema 13.6 [TepBuunas o6paboTKa CTATUCTUYECKUX JAHHBIX. | paduueckoe ux mpeacTaBieHUe.
CocraBnenue Ttabmun U | HaxoxxneHue cpeaHUX XapaKTEepUCTHK, HAOII0JaeMbIX JaHHBIX

TUarpamMm Ha MpaKTHKe

[IpakTrueckoe 3aHsTHE
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Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3anayu. OnemeHTsl | OnemeHTsl KoMOuHaTopuku. CoObITHE, BEpOSATHOCTH coObITHA. ClokeHue u
KOMOMHATOPHKH, YMHO>KEHUE BEpOSTHOCTEN
CTaTUCTHKU M Teopuu | KonrpoubHas pabora 2
BEPOSATHOCTEM
Pa3nesn 14. YpaBHeHus u 22
HEPaBEHCTBA
Tewma 14.1 Copep:xanne yaeOHOTO MaTepuana
PaBHOCHUIIBHOCTH PaBHOCHUIIBHOCTH ypaBHEHHMIT W HepaBeHCTB. OnpenerneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | pABHOCWJIBHBIX MIEPEX0ax B YPaBHEHUSX U HepaBeHCTBaX. OOIINe METO bl PeIICHHSI
OOmpe MeTobl pEIIEHNsT | YpaBHEHH: TEpPeXoJ OT PAaBEHCTBA (GYHKIUA K PaBEHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIHA, METO pa3I0KEHUSI HA MHOKHTEITN, METOJI BBEJICHUSI HOBOM
nepeMeHHOH, (PyHKIIMOHAIBHO-TpadUIEeCKUl METOT
KoMOuHMpoBaHHOE 3aHsTHE
Tema 14.2 ) Copep:xanue yueOHOro MaTepuana OK-01, OK-02,
['padpuaeckuit Meron | O0mue MeTo Ipl pelIeHUs HEPAaBEHCTB: MEPEX0/T OT CPABHEHHUS 3HAYCHUH (DYHKITHI K OK-03, OK-04,
pelieHus YPaBHEHMH, | CpPaBHEHHIO 3HAUYECHUI apryMEHTOB JIJIs MOHOTOHHBIX (D)YHKIIHIA, METOJ HHTEPBAJIOB, OK-05, OK-06,
HEpPaBEHCTB dbyHKIIMOHaTBHO-Tpaduueckuii MeTol. I'padudeckuii MeTo ] petieHus ypaBHEHUN 1 OK-07
HEPaBCHCTB 4
KombuHnpoBaHHOe 3aHATME
Tema 14.3 Coneprxanne yuyeOHOT0 MaTeprana
VYpaBHeHus u HepaBeHCTBa | OnpenerieHne MoOAyisl. PackpelTHe MOXIyJS IO ompesereHuto. [Ipocreiinmme
C MOJyJieM yYpaBHEHUsI 1 HEpaBEHCTBA ¢ MoAayieM. [IpuMeHeHue paBHOCUIIBHBIX MEPEXOJ0B B
ONpeICTICHHBIX TUIAX YPAaBHEHUM U HEPABEHCTB C MOJyJIEM 4

KomOunnpoBaHnHoe 3aHsTHE

Tema 14.4

Copep:xanne yaeOHOTO MaTepuana

3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinme ypaBHEHUS U HEPaBEHCTBA C TapaMETPOM
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VYpaBHeHus u HepaBeHCTBa | KomOMHMpOBaHHOE 3aHATHE 4
C mapamMeTpaMu
Tema 14.5 Pemienue TekCTOBBIX 3324 IPOPECCUOHATBHOTO COACPIKAHUS
CocraBieHue u peuieHue
npodeccuoHaNbHbIX 3ajad | [IpakTHyeckue 3aHATHS
C TTIOMOUIBIO YPABHEHHI 4
Tema 14.6 Coneprxanne ydeOHOT0 MaTeprana
Pewenne 3aga4. | OOmuMe MeTobl pelieHus yYpaBHEHUH. YpaBHEHUS U HEPAaBEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3anHsTHE 2
IIpomeskyTounas arrectanus (JK3aMeH) 6
Bceero: | 268
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCIHUILIUHBI

3.1. TpeGoBaHusi K MHHHUMAJbHOMY MATepPHAJIbHO-TEXHHYECKOMY

o0ecrne4eHn 1o

Peanu3zarus yaeOHON TUCIUTUIMHBI TpeOyeT HAIMYHS YICOHOTO KaOWHEeTA.

O6opynoBanne yueOHOTO KaOUHETA:

® CTOJIbI YYCHUYCCKUE,
CTYJIbS,
J0CKa,
YepTEIKHBIC HHCTPYMEHTHI,
JTUIaKTUYCCKUE MaTepHalIbl,
MeYaTHBIC CPEACTBA OOYUCHHS.
TexHudeckue cpeacTBa 0OyUCHHUS:

® KaJbKYJIATOPHI;
® KOMIBIOTEP C JIMUEH3UOHHBIM [10;
®  MyJIbTUMEIUANPOCKTOP

3.2. UndopmannonHoe odecnevyeHue 00yueHust

3.2.1. OcHoBHas uUTEpaTYypAa:

1. boromonos, H. B. Anrebpa u Havana aHanmuza: yueOHOE TTOCOOHME JUIsl CPEIHETO
npodeccrnonanbHOoro oopasosanus / H. B. boromonoB. — MockBa: M3naTenscTBO
FOpaiit, 2023. — 240 ¢. — (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09525-8. — Texkcrt: anmexTponHsbIi // ObpaszoBarenbHas miatdopma KOpaitt [caift]. —
URL: https://urait.ru/bcode/511954 (nara ob6pamenus: 07.06.2023).

2. Hopodeena, A. B. Marematuka. COOpHUK 3a7a4: Yu4eOHO-IIPAKTUUECKOE MOCOOue
i cpeaHero npodeccuonansHoro oopazosanus / A. B. JlopodeeBa. — 2-e uzg. —
MockBa: WznparensctBo [Opaiit, 2023. — 176 c. — (IIpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-15556-3. — TekcT: »SAEKTpOHHBIA //
O6pazoBatenbHas mnatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512131
(mara obpamenus: 07.06.2023).

3.2.2. JlonoJIHUTEJbHAS JINTEPATYypa:
1. boromomnog, H. B. Tlpaktuueckue 3ansaTus no marematuke B 2 4. Yactp 1: yueGHOe
rmocobue 1 cpeaHero npodeccuonanbHoro oopasoranus / H. B. boromono. — 11-¢

u3n., nepepad. u gom. — MockBa: MzgatensctBo FOpaiit, 2023. — 326 c¢. —
(ITpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-08799-4. — Tekcr:
anekTpoHHbn //  OOpaszoBatenbHass Tuiargopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/512668 (nata oopamenwns: 07.06.2023).

2. boromomnos, H. B. [lpaktuueckue 3ansaTus mo matemaTtuke B 2 4. Yactp 2: yueOHoe
nocodue 1 cpearero npodeccuonaabHoro oopazosanus / H. B. boromomnos. — 11-¢
u3n., nepepad. u gon. — Mocksa: M3garensctBo FOpaiit, 2023. — 251 c. —
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(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-08803-8. — Tekcrt:
anekTpoHHbii  //  OOpaszoBatenbHass Tuiatrgopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/512669 (nata o6pamenus: 07.06.2023).
3.2.3. Ilepeyenr WHTepHET-pecypcoB, HEOOXOAUMBIX /Jsi OCBOCHUS
AUCHUTLIAHBI:

1. 3BC «YHnuBepcurerckas OubnnoTexa onnaitm» http://biblioclub.ru/
2. OopazoBarenbHas mwiathopma «FOpaiit» https://www.urait.ru/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TUCTUILIAHBI

KoHTpo1b M oOlleHKa pe3yJIbTaTOB OCBOCHUSI 00IIe00pa30BaTEIbHON TACIIUTIITUHBI
pacKpbIBalOTCSl  4yepe3  JAMCHUIUIMHAPHBIE  pe3yjbTaThl, HaIpaBJCHHbIE  Ha

dbopmupoBaHue 0OOIMMX U MPOo(PecCHOHATBLHBIX KOMIETEHIIMM M0 pa3jenaM U TeMam

coJiepkaHusl yueOHOTO MaTepHalia.

Ooémas/npodeccuoHanbHast Pa3znen/Tema Tun oumeHoYHbIX
KOMIeTEeHI U MeponpusiTUs
OK 01. Beibupats criocoOsbI P1,Temal.1,1.2,13,14,1.5,1.6 TectupoBanue
peleHns 3anau P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 | Ycrablii onpoc
npoeCcCHOHATBHOM P3, Tempr 3.1,3.2,3.3,3.4 MaremaTnueckuii
eATENBHOCTH P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, MKTaHT
4.7,4.8,4.9,4.10,4.11
MIPUMEHHUTEIHHO P 5, Tempr 5.1, 5.2 NuauBuayanbHast
K pa3IMYHbIM KOHTEKCTaM P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, CaMOCTOSITeNTbHAS
6.6,6.7,6.8,6.9, 6.10, 6.11 pabora
P7,Temn 7.1,7.2,7.3,7.4,7.5, [IpencraBnenue
7.6,7.7,7.8,7.9,7.10,7.11, 7.12, Pe3yIIbTATOB
7.13,7.14,7.15,7.16,7.17 MPAKTHUECKIX
P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 AGOT
P9, Temsi 9.1,9.2,9.3,9.4,9.5 p
P 10, Temst 10.1,10.2, 103, 10.4 | 3aUWTa TBOpUCCKHX
P11, Temsr 11.1,11.2,11.3,11.4, pabor
11.5,11.6,11.7 3amuTa
P12, Temsr 12.1,12.2,12.3,12.4 WHIUBHTY aJIbHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, I[POEKTOB
13.5,13.6 KonTtponbHas
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
pabota
14.5, 14.6
Beinonnenue
9K3aMEHaIIMOHHBIX
3aJaHui
OK 02. Ucnons30BaTh P1,Temal.1,1.2,13,14,1.5,1.6 TectupoBanue
COBPEMEHHBIE CPELICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 YcrHbI onpoc
[IOMCKA, aHAIN3a U P 3, Temw 3.1,3.2,3.3,3.4 MaremaTudecKuii
WHTEPIIPETAINH TUKTAHT
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uHbOpMaLNH, U
uH(pOpPMAalLMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npo¢eCcCuOHATBHON
IEATeNbHOCTH

P4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6,
47,4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn 6.1,6.2,6.3, 6.4, 6.5,
6.6,6.7,6.8,6.9, 6.10, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10,7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temsn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

NuauBunyanbHas
CaMOCTOSATCIbLHAS
pabota
IIpencrasinenue
pe3yabTaToOB
MPaKTUYECKHUX
pabor

3anmra TBOPYECKUX
pabot

3amura
P11, Temer 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7 HMHMBHAY JILHBIX
P 12, Temsr 12.1, 12.2,12.3, 12.4 TPOCKTOB
P 13, Tems 13.1,13.2, 13.3, 13.4, KonTposbHas
13.5,13.6 pabora
P 14, Tembl 14.1, 14.2, 14.3, 14.4, Brimonuenue
14.5, 14.6 AK3aMEHAIIMOHHBIX
3aJaHui
OK 03. IlnanupoBath u P1,Temal.1,1.2,13,14,1.5,1.6 TectupoBanue
peanusoBbiBath cooctBennoe | P2, Tempr 2.1,2.2,2.3,2.4,2.5,2.6 VYeTHbII onpoc
npo(heCCHOHATBHOE U P3, Tempr 3.1,3.2,3.3,3.4 MareMaTu4ecKuii
JHYHOCTEOE PA3BHTHE P 4, Teme1 4.1,4.2,4.3,4.4, 4.5, 4.6, MKTaHT
’ 47,4.8,4.9,4.10,4.11
MPEANPUHUMATEIBCKYIO P 5, Tempr 5.1, 5.2 NunuBuayanpHas
JeATeIIbHOCTD B P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, CaMOCTOSTEIIbHAS
npodeccuoHanbHOU chepe, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11 paborta
HUCII0Ab30BaTh 3HAHUS 110 P7 Temer 7.1,7.2,7.3,7.4,7.5, [IpencraBnenue
(bHHaHCOBOﬁ TpaMOTHOCTHU B 76’ 777 78’ 797 710’ 7.1 17 712’ PE3YJIbLTATOB
Pa3IMYHBIX KU3HEHHBIX 7.13,7.14,7.15,7.16, 7.17 MPAKTUYIECKHUX
cHTyaImX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
P9, Temr 9.1,9.2,9.3,9.4,9.5
P 10, Temst 10.1,10.2, 103,10.4 | 3aU¥Ta TBOpHCCKHX
P11, Temsr 11.1,11.2,11.3, 11.4, pabor
11.5,11.6,11.7 3amura
P 12, Tembl 12.1, 12.2, 12.3, 12.4 WHIUBUAYAJIBHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, IIPOEKTOB
13.5,13.6 KonTtponbnas
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
pabota
14.5, 14.6
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHui
OK 04. DddexTruBHO P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue
B3aMMOICHCTBOBATH 1 P2, Temst 2.1,2.2,2.3,2.4,2.5,2.6 | YcrabIii onpoc
paboTaTh B KOJUIEKTUBE U P3, Tembi 3.1,3.2,3.3,3.4 Maremarnyeckuit
KOMaHIe P4, Temrr 4.1,4.2,4.3,4.4, 45, 4.6, MKTAHT
47,4.8,4.9,4.10,4.11
P 5, Temsi 5.1, 5.2 WHamBrRyansHas
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, CaMOCTOATCIIbHAA
6.6,6.7,6.8,6.9, 6.10, 6.11 pabora
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P7 Temsr 7.1,7.2,7.3,7.4,7.5, [IpencraBnenue
7.6,7.7,7.8,79,7.10,7.11,7.12, Pe3yIbTaTOoB
7.13,7.14,7.15,7.16,7.17 NPaKTHYECKIX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 aGoT
P9, Temsr 9.1,9.2,9.3,9.4,9.5 g
P 10, Temst 10.1, 10.2, 10.3, 10.4 allliTa TBOPUCCKIX
P11, Temsr 11.1,11.2, 11.3, 11.4, pabor
11.5,11.6,11.7 3anura
P12, Temsr 12.1,12.2,12.3,12.4 WHIUBUTy ATBHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, IPOCKTOB
13.5,13.6 Kontponbnas
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
pabota
14.5, 14.6
Brimonnenue
9K3aMeHaIMOHHBIX
3aJaHui
OK 05. OcyiecTBisTh P1,Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
YCTHYIO M ITHCHMEHHYIO P2, Temst 2.1,2.2,2.3,2.4,2.5,2.6 | YcrabIii onpoc
KOMMYHHUKAIMIO Ha P3, Tempi 3.1,3.2,3.3,3.4 MareMaTH4ecKuii
FOCY1ADCTECHHOM S3BIKC P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, S
YAPCTBE 47,4.8,4.9,4.10,4.11 A
Poccuiickoit denepanuu ¢ P5. Temsr5.1. 5.2 NuauBunyanbHas
Y4uceTOM oco0eHHOCTEH P 1,’TeMa 1.1, ,1_2’ 1.3, 1_4, 1_5’ 1.6 CaMOCTOATCIIbHAA
COIMANBHOTO ¥ KyIbTypHOTO | P 2, Temsr 2.1, 2.2,2.3,2.4,2.5,2.6 | pabora
KOHTEKCTa P 3, Temnr 3.1,3.2,3.3,3.4 [IpencraBnenne
P 4, TeMbl 41, 42, 43, 44, 45, 46, pe3yJIbTaTOB
47,4.8,4.9,4.10,4.11 MPAKTHUECKIX
P 5, Temrr 5.1, 5.2
pabot

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6,6.7,6.8,6.9, 6.10, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10,7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temsn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5,14.6P 9, Tems1 9.1, 9.2, 9.3,
94,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5,13.6

3amuTa TBOPUYECKHUX
pabot

3amura
UHIUBUAYATbHBIX
MIPOEKTOB
KonTponbHas
pabora
Beinonnenue
HK3aMEHALMOHHBIX
3aJaHUN
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P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5, 14.6

OK 06. IlposiBnATh P1,Temal.1,1.2,13,14,1.5,1.6 TectupoBanue
IPaXIAHCKO- P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, YeTHBII ompoc
MaTPUOTHYECKYIO MMO3ULIHUIO, 6.6,6.7,6.8,6.9, 6.10, 6.11 Marematuueckuit
P7,Temst 7.1,7.2,7.3,7.4,7.5,
ACMOHCTPHPOBATE 7.6,7.7,7.8,7.9,7.10,7.11, 7.12 JICTAHT
OCO3HAHHOE TTOBEJICHIE Ha 7 1’3, 7.’1 a, 7’ 1 5”7.1 6,’7. 17 ’ ’ VnauBuayansHas
OCHOBE TPaUITMOHHBIX P8, Tems 8.1, 8.2, 8.3, 8.4,8.5,8.6 | CaMOCTOsITeIbHAsI
00II[EYETOBEYECKUX P 14, Temnr 14.1, 14.2, 14.3, 14 .4, pabora
LEHHOCTEM, B TOM YHUCIIE C 14.5, 14.6 IIpencrasnenue
Y4EeTOM rapMOHHU3AINH pe3yNbTaToOB
MEXHAIIMOHATBHBIX U MPAKTHYECKHUX
MEXPEIIUTHO3HBIX pabor
OTHOIIIEHUM, TPUMEHSTh 3anmra TBOPYECKUX
CTaHIapThHI pabor
AHTUKOPPYILHUOHHOTO 3amuTa
MTOBE/ICHUS WHIMBUTyJTbHBIX
MPOEKTOB
KoHnTponbHas
pabota
Beinonnenue
9K3aMEHaIIMOHHBIX
3aJaHui
OK 07. ConeticTBOBaThH P1,Temal.1,12,13,14,15,1.6 TectupoBanue
COXPaHEHUIO OKPYXKaroLen P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 VYeTHbII onpoc
cpexsl, pecypeocGepexennto, | L 3> Temst 3.1,3.2,3.3, 3.4 MaremaTuueckuii
IPHMEHATS SHAHMS 06 P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, MKTAHT
4.7,4.8,4.9,4.10,4.11
W3MEHECHHUHU KIIUMAaTa, P 5, Tembi 5.1, 5.2 NunuBuayansHas
MIPUHLIMITBI OEPEKITUBOTO P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, CaMOCTOSITeNIbHAs
MPOu3BOJICTBA, Y3 (HEKTUBHO 6.6,6.7,6.8,6.9,6.10, 6.11 pabora
JIECTBOBATH B P7, Temn1 7.1,7.2,7.3,7.4,7.5, [IpencraBnenne
Ype3BhIYAIHBIX CUTYAIUIX 7.6,7.7,7.8,79,7.10,7.11,7.12, pe3ynbTaToB
7.13,7.14,7.15,7.16,7.17 MPAKTHUECKIX
P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
pabot

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5, 14.6

3amuTa TBOPUYECKHUX
pabot

3amura
UHIAUBUAYATbHbBIX
MIPOEKTOB
KonTponbHas
pabota
Brinonuenue
HK3aMEHALMOHHBIX
3aJaHUN
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5. ®OHAbI OHEHOYHbBIX CPEACTB
IIpuMepHbIA BAPUAHT MUCLMEHHOI'0 IK3aMeHA 10 MaTeMaTUKe

3apanme 1
®nakon mwamnyss ctout 150 py6neit. Kakoe Haubosbiiee KoJIu4ecTBO (PIakOHOB

MOHO KynuTh Ha 800 pyOiiell BO BpeMsi pacrpoa)xu, KOrjaa CKuaka COCTaBseT 25
%?

3ananue 2

3 2 1) 3
Brraucioure 92 + 273 — (E} 4,

3ananue 3

Haiigure cosx, ecau sinx=-0,8; %n <x <2m.

3aganmue 4
Urpanpublii KyOuk O6pocaroT nBaxapl. CKOIBKO 3JIEMEHTAPHBIX UCXOJO0B OMBITA
0JIaronpUsATCTBYIOT COOBITHIO A = {CyMMa O4YKOB paBHa 3 }?

3aganue 5
Haliure npoMeXyTKH BO3pacTaHus U yObIBaHUS QyHKIUM: f(x)=4x’— 12x + 9.

3aganue 6
HaituTe 06macts onpenenenns Gpyskiuu: y = log, (x* —x—12).

3aganue 7

Jletanb UMeeT bopmy .
M300paKEHHOTO Ha PHUCYHKE =
MHOTOTPaHHHKA (BCE ABYTPAHHBIC YTJIbI | L i
IPSIMBIC). Yucna Ha pUCYHKE 21
0003HaYaT JUTAHBI péodep B 3 ’J—— _—1
canTuMeTpax. Haiigure 00BEM dTOM o .
netamu. OTBET gaiiTe B KyOMUYECKHX I
CaHTHUMETpAX.
3aganue 8

Halimute mnmomans MOJHOM NOBEPXHOCTH Tejia, MOJYYEHHOrO BpallleHHEM
PSIMOYTOJIbHUKA CO CTOPOHAMHU 15 ¢cM U § CM BOKPYT €ro MEHbIIEH CTOPOHBI.

3aganue 9

Peinre uppannoHanbHoe ypasaenue: v—72—17x =—x.
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3aganue 10
Pemmte ypaBuenne 2sin’x + 5 cosx —4 =0.

3aganme 11
OyHKIMA JTaHa C TOMOIIBIO rpaduKa. Hainnure:
v A a) OGnacte onpeaeneHus: GyHKINU,
06)  O6nacth 3HaueHUs QyHKIINH;
W B)  Hymu pysnkuuu;
r) IIpoMexyTKH BO3pacTaHusl;
n)  IlpomexyTku yObIBaHUS;
\ f !‘ €) Touku, rne Npou3BOJHAs paBHA
1 HYJTIO
! -
0 1 KA
\
"
3amanue 12

4x+ y =-10,

Pemmre cucteMy ypaBHEHHH: {log3 GBy—x)=2.

3aganue 13

a) Pemmre ypaBHeHne cos’ (7 — x) —sin(x + 37”) =0.

RY/4
0) Ykaxxute KOpHU 3TOT0 YpaBHEHUS, TPUHAICKAIINE OTPE3Ky | —; 47 |.

KPUTEPUU OLIEHKMN:

Ka:xnoe 3aganue onenuBaercda B 1 0as1
OueHka «3» cTaBUTCS NMPH MOTydYeHHH 7 - 9 6aos.
Ouenka «4» craButcs npu noiaydenuu 10 - 12 6amios.
OueHka «5» cTaBUTCS MpH MoaydeHuu 13 - 14 6amios.

Yemuan dhopma sxzamena

IlepeyeHp JONOJHUTENBHBIX YCTPOWCTB K MaTEpUaOB, IOJb30BAHUE
KOTOPBIMHU pa3pelieHo Ha 3K3aMeHe, YTBepKJeH npukazoM Munobpuayku Poccun.
HeoOxoaumple  crnpaBouyHble  MaTepHalbl  BBLAAIOTCA  BMECTE C  TEKCTOM
HK3aMEHAIMOHHON PabOTHI.

CTpykTypa 3K3aMeHAIHOHHOT0 OMjIeTa:

1. Bompoc u3 kypca anreOpbl 1 Hayajl aHAIu3a
2. Bompoc u3 Kypca reoMeTpuun

3. IlpakTuueckas 4acThb.
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IIpuMepHBIe BONPOCHI YCTHOI0 3K3aMeHa 110 MaTeMaTHKe

[{enbie, palnoHaIbHbIE YUCIA, IEHCTBUTEIbHBIE YUCA

KopHu n-0i1 CTENEHN U €r0 CBOKWCTBA

CreneHn ¢ IENCTBUTEILHEBIM IIOKA3aTEIEM U €€ CBONCTBA

Jlorapudwm. CroiictBa norapudmos.

Oyukuun. O6nacTh onpeaeneHus, MHOKeCTBA 3HAaUEHU M, rpaduk

Jlorapudpmuueckas u nokaszarenabHas GyHkiuu. Ux cBoiicTBa.

Crenennas ¢pyHnkuus. CBoiicTsa.

[IpousBonnas GpyHkiuu. U3nNIecKuil ¥ TEOMETPUUCCKHI CMBICIT

IIPOU3BOJHOM.

9. IlpaBuna auddepeHupoBanms

10.YpaBHeHuUe KacaTelbHOM K rpaduKy.

11.ITocnenoBarensHocTu. CiocOOBI 3aAaHUS.

12.11pon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKITUH.

13.UccnenoBanue Bo3pacTanus U yObIBaHUS (DYHKIIMU C TOMOILBIO
IIPOU3BOTHOM

14.MiccnepoBanue pyHKIMHA HA MAKCUMYM U MUHHUMYM

15.Haubobiiee 1 HauMeHblIeE 3HAUEHUS (PYHKIIMU HA TPOMEKYTKE.

16.Bo3pacranue u yopiBaHHE (PYHKIIMU. DKCTPEMYMBI.

17.1TpuMeHeHme MPor3BOIHON K UCCIEOBAHUIO (DYHKIIMU U MIOCTPOECHUIO
rpaguka.

18.ITepBooOpasnas. Tabnuia nepBooOpa3HbIX.

19.0npenenennsiii uaterpan. ®opmyna Hetorona-Jleionuma.

20.Heomnpenenenuplii uaTerpaji. Tabauiia HHTETpaJioB

21.I'eomeTprUU€eCcKHil CMBICII ONPEAEIEHHOr0 nHTerpana. [lnomans
KPUBOJIMHEMHOM Tpareuuu

22.0OcHOBHbIE NTOHATUSI KOMOMHATOpUKH. [lepecTanoBkuU. PazMerienusl.
Coueranus.

23.Cny4aitnpie COOBITHS M KX BEPOSTHOCTH

24.TeopeMsl CII0KEHUS BEPOSITHOCTEN U YMHOKEHUSI BEPOSITHOCTEN

25.0npeneneHue CuHyca, KOCUHYCa U TAHT'€HCa YTJI0BOr0 apryMeHTa

26.DopMyIIbl CUHYCA, KOCHHYCA CYMMBI M Pa3HOCTH JIBYX YIJ10B. @OpMYJIbI
CHUHYCa U KOCUHYCa JBOMHOI0 apryMeEHTa.

27.OCHOBHBIE TPUTOHOMETPUUYECKUE PABEHCTBA.

28.YpaBHEHHE, KOPHHU YpaBHEHUsA. PABHOCHIIBHOCTh YPaBHEHUH.

29.HepaBeHncTBa. MeTo MHTEPBAJIOB.

30.Pemenne nppaniioHaJbHbIX YPAaBHEHUN U HEPABEHCTB.

31.Pemenne noka3aTeabHbIX YPABHEHU U HEPABEHCTB.

32.Pemienue norapupMuuecKux ypaBHEHHI 1 HEPABEHCTB

XN N B W=
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33.AKCHOMBI CTEPEOMETPUH U UX CIEIACTBUS

34.B3anMHOE pacnoi0KEHHUE MPSMBIX B IPOCTPAHCTBE. YTOJI MEXKIY
PSMBIMHU.

35.CxpemmBaromecs npsMele. [Ipu3Hak CKpemuBarOMMUXcs MPSMBbIX.

36.1TapamienbHOCTh IPSIMOM U MJIOCKOCTH.

37 IlepnieHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH

38.IleprieHaAMKYISp ¥ HAKIOHHAS.

39.B3auMHOE pacnoynoKeHUe IOCKOCTEN B POCTPAHCTBE. YTOJI MEXKIY
MJIOCKOCTSIMHU.

40.MHOrOrpaHHUKH U UX OCHOBHBIE AJIEMEHTHI. [[paBuibHbIE MHOTOTPAHHUKHU

41.1Tpusma. OnpeniesieHUue U SJIEMEHTHI.

42.1lnomanu noOBEpXHOCTEN MHOTOTPAHHUKOB

43 .ITupamupga. OnpeiesiCeHUE U SJIEMEHTHI.

44 Tlapannenenunes U €ro CEUCHHs

45.Tetpadap U €ro ceueHus

46.006beM U III011a b TTOBEPXHOCTH MPU3MBI

47.06beM U 10113 Ib TOBEPXHOCTH MTUPAMHUJIBI

48.Tena Bpamienus. [1nomaas NOBEpXHOCTH U 00bEM KOHYCA

49.Y ceuennbiit konyc. [lmomanb moBepXHOCTH U 00BEM.

50.Cdepa u map. OcHoBHbIe TOHATHS. CeueHusl.

51.Tena Bpamenus. [1nomanbs NTOBEPXHOCTH U 00BEM LIUIIUH]IPA

52.Ilonstue Bexropa. JJnuna Bexropa. KomnnHeapHsie BEKTOpbl. PaBHbIE
BEKTOPBHI.

53.Yron mexay BEKTOPaMHU.

54.CnoxeHue 1 BBIYUTAaHUE BEKTOPOB

55.YMHOKEHUE BEKTOPA HA YUCIIO

56.IIpssMoyronbpHas CUCTEMA KOOPAMHAT B IPOCTPAHCTBE.

57.CxansipHoe MPOU3BEIEHUE IBYX BEKTOPOB. CBOMCTBA CKAJISIPHOTO
IPOU3BEICHUS.

58.Metoa koopauHat. CBsi3b KOOpJUHAT BEKTOpa C KOOpAUHATAMH Havala u
KOHIIA.

59.Metoa koopauHat. CiioxeHue, BBIUUTaHUE BEKTOPOB B KOOPIMHATAX.

60.Metoa koopAMHAT. Y MHOXKEHUE BEKTOpa Ha YUCIIO.

61.IIpocTeiimune 3a1a4n B KOOPAUHATAX: HAXOKIECHUE CEPEIUHBI OTPE3KA,
JUTMHBI OTPE3Ka

62.IIpocreitiine 3aauu B KOOpAUHATAX: HAX0XKICHUE CKAISIPHOTO
IPOU3BEIEHUS BEKTOPOB, YIJIa MKy BekTopamHu. [Ipu3Hak
NEPHEHANKYIIIPHOCTH BEKTOPOB.

63.ITouste o6bpema. CBoiiCTBa 0OHEMOB.

64.Cdepa u map. [1nomans NOBEPXHOCTH U OOBEM.
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JlonoiHNTEILHbIE MATEPHAJIBI:
3adanusn 6x00H020 KOHMPOJIA

OQos3aTebHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHbLiL OMEEM U3 UeMblpex
npPeo10IHCeHHBIX.
1. (1 6amn) Packpoiite (OopMyTy COKPAIEHHOTO YMHOKEHHUS a’-b?:
A) 22-2ab+b2; B) (a-b)(a+b); B) a+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) [Tnomans TpeyrojJbHUKA BRIUYUCISETCS IO (GOpMYyIIe:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
— 9

3. (1 6am1) Kakoe U3 clIeAyIomuX Yrucel 3aKiodeno Mexny yucaamu 17 u 8 .
A)0,4;5)0,5;B)0,6;1)0,7

4. (1 6ann) Jausl rpadpuxu ¢pynkumii. Kakas ¢popmyna cooTBeTcTBYET rpaduKky
3):

D N 2) | 3)

=y

o] 1\ o[ 1

| =y

1 9
= 2 = —
gy =% —8H g YT T s

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume x00 peuteHus U NOJIYYEHHbL
omeem.
I 11
— _|_ N
5. (2 6amna) Beruucure 2 O
6. (2 Ganna) Pemmre ypasuenme x2-7x+10=0. Ecim ypaBHeHHE mmeeT Ooiee
OJIHOT'O KOPHSI, B OTBET 3aMUIIUTE MEHBIINI U3 KOPHEH.
7. (2 O6amna) Ilnomans 3eMenb KPECThSIHCKOTO XO3SMCTBA, OTBEACHHAS TMOJ
MOCaJIKy KYCTapHUKOB U IIBETHUKOB, COCTABJIAET 24 ra U pacipeiesieHa MeX 1y HUMU B
oTHoEeHUH 5:3. CKOJIBKO I'eKTapOB 3aHUMAIOT IIBETHUKHU?
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8. (2 6amna) Beicora BH napamnenorpamma ABCD penut ero cropony AD Ha
orpe3ku AH=2 u HD =32. Jlnaronans napaenorpamma BD pasna 40. Haiigute
IUIOLIAb NapaJljIeIorpaMma.

JdonoaHuTeIbHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOGaAHUE peUleHUA U
NOIYYUeHHbLI Omeen.

9. (3 6aya) Pp100JIOB MPOIIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE
BBEPX 110 TEYCHUIO PEKH, 3aTEM OPOCHIT IKOPb, 2 Yaca JOBHII PhIOY U BEPHYJICS 00paTHO
yepes S 4acoB OT Hayaia myTeniecTBrs. Ha kakoe pacCTosiHUE OT MPUCTAaHU OH OTILIBLIL,
€CJIM CKOPOCTh TEUCHUSI PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOJKHU 6 KM/4?

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3adaHUA
OT1Ber b b B A 2,7 2 9 816 8

DoH/ OLIEHOYHBIX CPEICTB AJIf TEKYILIero KOHTPOJIs

TeKyunii KOHTPOJIb MPOBOJSATCS BO BPEMS Ay JUTOPHBIX 3aHATHUN 110 MATEMATUKE
B COOTBETCTBUHU C YUEOHBIM IUIaHOM U pabouei nmporpammbl OJ] «MaTtemaTuka» 1o
BCEM paszlenaM IMporpamMMmbl. TEKyIIMH KOHTPOJIb COCTOMT U3 JBYX YacCTEu:
TEOpPETUYECKON U MpakTudeckou. [Ipu 3ToM oOyuarommecs noay4daroT ABE OTMETKH.

TeopeTudeckass 4acTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydYaromuecs
BBITATHBAIOT MSATh KAPTOYEK C BOMPOCAMH, JAOT MOJHBIA OTBET (CO CITUCKOM BOIIPOCOB
oOydarorrecs: 3HaKOMSITCS B Ha4alle U3yUYeHUs pas3ziena).

IlIkana nepesoda 6a1106 8 oOmMMemKU N0 NAMUOALTbHOU cUCmeMe

Ommemxka Konuuecmeo éeprvix omeemos Ha meopemuuecKue 60npPocsl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauuno) 5

3ajanusl TPAKTUYECKON 4YacTH (KOHTPOJIbHBbIE PA0OThI) YACTUYHO B3SITHI U3
oTkpbIToro 6anka EI'D u BIIP no maTtemaruke.

Ha BhInosiHeHrEe KOHTPOJILHOM paOOThI O MaTeMaTUKe JaeTcs 1 akaaeMuyecKuit
yac (45 MUHYT).

Kontponbhas pabora coctout ux 2-x yacteid. B mepBoi wactu mpeniaraercs
BBHITIOJIHUTD 4 3aJIaHUS - BBIOPATh MPABWIBHBINA OTBET U3 YETHIPEX MPEIJIOKEHHBIX. Bo
BTOPOW YacTH TpeaJiaracTcsl BBIMOIHUTH 6 3a7aHUil - OPOPMHUTH XOJ pEUICHUS |
3aIMCcaTh MOJYYEHHBIA OTBET.

3a mpaBWIHHOE BBITIOJTHEHUE JIFOOOTO 3aJaHUs MEPBOM YacTH OOyYaroIuiics
nosty4yaeT oauH 6aia. [IpaBriibHOE BRITIOJTHEHUE 3aJaHUI BTOPOU YaCTH OIEHUBACTCS
2 Gaymamu Wik 1 6aioM 3a YaCTHYHOE pEelIeHUE.
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BaJ'IJ'IBI, INOJIYYCHHEIC 34 BCC BBIIIOJHCHHBIC 3aJlaHUA, CYMMHUPYIOTCH.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU cCUCmEME

Ommemxka Yucno 6annos,
Heo0x00umoe 0151 NoJIy4eHus OMmMeEemKu
«3» (y008.) §-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

3.1 Ilpsamwile u nnockocmu 6 npocmpancmee

Oopaszoeamenvhule pe3ynomamel, nod1eHcaujue nposepke (3a1emenmot):

JIP6 1, IP6 9, JIP6 11, /IP6 12, JIP6 14.
APy 1, APy 14, 1Py 15, APy 16, APy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[K 3.1
TeopeTnyeckne BONPOCHI:

1. Chopmynupyiite Teopemy [Iudaropa.

2. [lepeunciure OCHOBHBIE (PUTYpPBHI B TPOCTPAHCTBE.

3. [lepeuncnure cnocoObl 3aaHus TIOCKOCTH.

4. [Iponomwxkure TeopeMy: «Ecium olHa W3 JIBYX MapajuleNIbHBIX MPSMBbIX
NEePHEeHANKYJISIPHA TIIIOCKOCTH, TO...».

3. [Iponomxkure Teopemy: «Ecam J1Be mapamienbHble  IUIOCKOCTH
NIEPECEKAIOTCS TPETHEMU, TO...».

6. ChopmynupyiiTe onpeaesieHre IByrpaHoro yria.

7. ChopmynupyiiTe onpeaeieHne TpeXrpaHoro yria.

8. Packpoiite NoHATHE «YTOJ MEXIY IIPSIMBIMI.

9 [lepeuncnure B3aMMHOE PACIIONI0KEHUE ABYX MPSIMBIX B IPOCTPAHCTBE

10.  Kakue npsimble Ha3bIBAIOTCS MMApAJIIEIbHBIMU B IPOCTPAHCTBE?
11. Kakue npsmbie Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?
12.  Kaxkwne npsmble Ha3bIBAIOTCS MEPIICHANKYIISIPHBIMHU B IIPOCTPAHCTBE?

13. Ilepeuucnure B3aMMHOE PACIOJIOKEHHE TMPSAMOA M IIJIOCKOCTH B
MIPOCTPAHCTBE.

14.  PackpoiiTe NOHSTHUE «YTOJI MEXIY MPSMOU U INIOCKOCTHIOY.

15.  PackpoiiTe NOHATHE «IaPAJUIETBHOCTD MPSAMOU U TNIOCKOCTH.

16.  PackpoiiTe NOHATHE «IIEPIEHAUKYIAPHOCTD MPSAMOU U TUIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PACIIOIOKEHNE JBYX INIOCKOCTEHN B
IIPOCTPAHCTBE.

18.  PackpoilTe NOHATHE «YTOJ MEXAY IUIOCKOCTSIMI.

19.  Packpoiite NOHATHE «IAPAJIIEITBHOCTD IIJIOCKOCTEW.

20. PackpouTe NOHATHE «IEPIEHINKYIISIPHOCTD INIOCKOCTEN.
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21. Kak HailTu paccTosiHuE OT TOYKH J0 MPSIMOM?

22.  Kak HailTH pacCTOSTHUE MEXKIY IIPSIMBIMU?

23.  Kak HaillTu pacCTOsIHUE MEXIY MIIOCKOCTIMU?

24. Ilpopomxute onpeaenenue: «llepneHauKysp — 3To...».

25. IIpopoipkute onpenenenue: «HakaoHHas — 3T0O...».

26. IIpomoikute onpeneneHue: «lIpoekiusa HAKIIOHHON — 3TO...».

27. llepeuncnurte CBOMCTBA MapauieIbHOTO MPOCKTUPOBAHMS.

28. IlpuBeaute mpuMepbl CHMMETPHUI Ha IJIOCKOCTU B MPUPOJIE, UCKYCCTRBE,
apXUTEKTYPE.

29. IlpuBeaute mpuUMEPHl CAMMETPHUI B POCTPAHCTBE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE.

30.B yeM oTiIMUME NOHATUE «ABUKEHUE» OT MOHATUS KIIOBOPOT»?

KourpoJabHast padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3aoanuni 1-4 3anuwiume npasunvHLll OMEem U3 Yemblpex

npeo10IHCeHHbIX.

1. (1 6amm) Pacmudpyiite KpaTKyro 3amuch: a€ f3.

A) ToYKa a MPUHAJISKAT TUIOCKOCTH [5; b) Touka a mpuHamIeKuT psimoii §; B)
npsiMasi a TPUHAAJIEKUT MIIOCKOCTH [5; ') mpsiMast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) Ipsmeie AB u CJI ckpemuBaroTcsi. Kakoe pacmoniokeHne UMEIOT
npsimeie AC u B/[?

A) mapamnensnble; b) nepnenaukyisipusie; B) ckpemuBatotes; ') mepecekaroTcs.

3. (1 6amn) ITnockoctu a u ff umerot 1 oOuryro Touky. KakoBo ux B3auMHOE
pacrnomnoxxeHue?

A) mapamnensHbl; b) mepecekatorcss mno npsimoi; B) coBmapator; I)
CKpELIUBAIOTCS.

4. (1 O6amn) Ecnu npsimas, mnpoBeldeHHAs Ha IJIOCKOCTH 4Yepe3 OCHOBAaHUE
HAKJIOHHOM, MEePIEHANKYIISIPHA €€ TPOEKIUH, TO OHA. ..

A) mepneHIuKyJIIpHa U caMOi HaKJIOHHOM; b) mapayiensHa U camoil HaKJIOHHOM;
B) ckpemuBaercs ¢ HakiioHHOM; [') mepneHaAuKyJIsspHa OCHOBAHHUIO HAaKJIOHHOM.

Ilpu evinonnenuu 3adanuit 5-8 3anuwmume Xx00 pewienHus u NOJIYYeHHbLU
omeem.

5. (2 OGamma) Yepe3 koHmbl oTpeska AB u ero cepenuny M mnpoBeneHBI
napasuielibHbI€ MPsMbIE, IEPECEKAIOIINE HEKOTOPYIO IIOCKOCTh B TOUKaxX A, B1 u M.
Haitqute nnuny orpe3ka MM, ecnu otpe3ok AB He mepecekaer miIoCKOCTh U €CIIH
AA;=6,8cm, BB;=7 4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nmomapHo nepneHAuKyIspHbI. Haiinure
otpe3ok C/I, ecnmu AB=5 cm, BC=13 cm, A/I=9 cm.
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7. (2 6anna) M3 TOUKM K TIIOCKOCTH MPOBEICHBI B HaKJIOHHbIC. HaliiuTe JIMHBI
00111ero MepreHIuKysIpa, €CM MPOSKIINN HAKIOHHBIX OTHOCSTCS Kak 2:3 W JJTUHBI
HAKJIOHHBIX paBHBI 23 cM 1 33 cMm.

8. (2 6amma) Haueptuts ky0 ABCJIA B C ;. [TocTpouts Touky KEAB, Touky
MeJl/1,C, orpezok PEEA B, C,.

JonoJHuTe1bHAS YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peuleHUs U
NOYYEeHHBLIL Omeem.
9. (3 6amna) Pa36uth uBetHuk Kpyrioit gopmsl (R=2 M) Ha yacTu paznu4HON
wiomand. PaccuMtaTe KOJIMYECTBO CaKEHIEB LBETOB JMJII KaXIOTO0 CEKTOopa.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OtBer B B b A 7,1 15 9 - -

3.2 Koopounamot u 6ekmopul

Obpazoeamenvnuvle pe3yiomamol, noodaexcauiue nposepke (j1emMeHnvl):

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

NPy 1, APy 14, 1Py 15, 1Py 16, IPy 17, IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IK 3.1.

Teopernyeckne BONPOCHI:
N3 gero cocTouT NpsAMOYyTOIbHAs CUCTEMA KOOPJAMHAT B IPOCTPAHCTBE?
Ecnu To4Ka JIEKHT B INIOCKOCTH XY, KaKasi KOOPAMHATA y HEe HyJieBas?
[IpuBenuTe npuMep KOOPIAUHAT TOUYKH A, KOTOpas JIEKUT HA OCH Z.
PackpouTe noHsTHE «BEKTOP».
Kak HaliT KOOpAMHATHI BEKTOpa?
[lepeuncnure 1 pacKpONTE MPAaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOphI Ha3bIBalOTCS KOJUTMHEAPHBIMU ?
Kakune BEKTOpBI Ha3bIBAKOTCSA NMEPIICHANKYISIPHBIMU ?
Uemy paBHO CKAIISIPHOE MMPOU3BEIEHUE BEKTOPOB?
Kak HaiiTH BEKTOpHOE MPOU3BEAEHNE BEKTOPOB?
Uemy paBeH yroji Mex1y BEKTopamu?
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12.  TIpuBenute npumep MaTpHUIlbl 2X2.
13.  IlpuBenute npumep mMatpuubl 3x3.

KourpoJabHast padora

Oos3aTe/IbHAS YACTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuIbHLIIL OmMeem U3 yemwvlpex
npeod10IHCeHHbIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3
HUX JIeXXaT Ha KOOpAUHATHOU npsimoit Oy?

A)A;B)B; B)G I .

2. (1 6amn) Kakwme u3 BextopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBJISIFOTCSL €TUHUIHBIMU?

A)a;b)c;B)B; I') p.

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

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

4. (1 6ann) Jdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoi Kakoro oTpe3ka
spisieTcs Touka M(0,3,4)?

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume XxX00 pewieHuUs U NOAYYEHHbLI
omeem.

5. (2 Oamma) [Jlamel Bektopsl a(-6,0,8) , B(-3,2,-6). Haiinute ckamspHoe
IPOU3BEJICHUE BEKTOPOB.

6. (2 Gamma) Ilpu Kakux 3HA4YEHUIX 7 BEKTOPHl a (4,n,2), B(1,2,n)
nepHeHANKYJISIPHbI?)

7. (2 6anna) Jlansl BekTophl a(-6,0,8), B(-3,2,-6). Haitnute kocuHyC yriia Mexmay
BEKTOpPaMHU.

8. (2 6amna) Jlokaxute, uto yeThlpéxyroabHuk ABC/I siBisiercs poMOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), J1(2,8,4).

JdonoJHuTEeILHAS YaCTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGaAHUE peUleHU U
NOYYEeHHbLIL Omeem.

9. (3 6ama) MakeT ki1yMOBI IPEACTaBICH HAa KOOPAUMHATHOM IIIocKOCTH. HalinuTe
IIOMAAh KIyMOBI (Y4ETHIPEXyTroJbHUKA), BEPIIMHBI KOTOPOTO HMMEIOT KOOPIWHATHI
(8;0), g10;8), (2;10), (0;2).

10p-—-

(] T ST T T TP

o a 0 =

ITAJIOHLI OTBETOB:
51



Homep 5 6 7 9
3aaHus
OtBet -30 -1 -3/7 68
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3.3 Ocnoevlt mpuzonomempuu. Tpuzonomempuueckue hynkyuu

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emeHmel):
JIP6 1, J1P6 3, IPG 5, Z1P6 14.

APy 1, Py 6, [IPy 7, JIPy 8, JiPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernuyeckue BOOIPOCHI:

1. UYemy paBeH yroJi B OJIUH pajguaH?

2. B kakux 4YeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (YHKIMS y=sinX MPHHUMACT
MOJIOKUTEIbHbIC 3HAUCHUS?

3. B kakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (YHKIHUS y= COSX MPUHHUMAET
OTpHULIATENIbHBIC 3HaYEHUs?

4. [Iponomkure onpenenenne: «CHHYC OCTPOTO yIiia — 3TO. ...

5. [Iponomxute onpenenenue: «KocuHyc ocTporo yria — 370...».

6. [Iponomxure onpenenenne: «TaHreHC OCTPOro yria — 371o...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

8. Yemy paBHO mipousBeaeHue tgx*ctgx?

9. Yemy paseH sin(2x)? Chopmynupyiite npaBuiIo BHIYUCICHHUS.

10. Yemy paBeH cos(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHHUS.

1. [Tepeuncnure TpUroHoMeTprUIeCKre (QYHKIMH, YKOKUTE UX TIEPHUOJIBI.

12. Yemy paBeH niepuoa PyHKIMn y=cos(4x)?
13. €My paBeH Nepuo] QyHKIUU y=cos(x/4)?

14. Onpenenure 06s1acTh 3HAYCHHUS QyHKIMHA Y=3c0S(5X)?

15. [epeuncaure criocoObl penIeHus TPUTOHOMETPUYECKUX YPaBHEHUH.

16. PackpoiiTe aaroputM pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHHI
IIEPBOIO MOPSAIKA.

17. PackpoiiTe anroputM pemieHusi OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHHI

BTOPOT'O IMOpsAJIKa.

KonTpoabnHas padota
Oo0s13aTeIbHAs YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0OHCEHHBIX.

1. (1 6ann) B AABC sinCZ%. Kakas u3 cropon siBnsiercst runoreny3oit AABC?
A) AB; b) AC; B) BC; T') CB.

2. (1 6amn) Yriom kakoit yetBeptH sBisiercst yron o=400°?

A)LB)ILB)IL T) IV.

3. (1 6amr) Kakue u3 GyHKIUN SABISIOTCS YETHBIMA?

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

4. (1 6amn) Kakue U3 umncen sBIAIOTCS KOPHEM YPAaBHEHHS COS X = %?

T s s 2
A)yx==; B)x==; B)x==; ') x=—.
) 6 3 ) 3 9 ) 2 9 ) 3
Ilpu evinoanenuu 3a0anuit 5-8 3anuniume xX00 pewieHusA U NOJIYYEHHbLIL OmeEem.
. T s
5. (2 6amra) Beraucnure: sin 5 Tcosz.

. V2 : V2.
6. (2 Ganna) Haiinute 3HaueHne BbIpaXXeHUS 4arccos? - 4arcsin(— ?)

7. (2 6amna) JlokaxkuTe TOKIAECTBO: 2sin(m/2+a) + cos(m — a)= cosal.
8. (2 6amna) Pemmure ypapHenue: sin’ X - 4 sin x + 3 =0.
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JonoJHuTeJbHAA YaCTh
Ilpu evinonnenuu 3adanus 9 3anuuwiume x00, 000CHO6aAHUE PeuieHUA U NOJIYYEHHbLIL OMEent.
9. (3 6anna) Pemure cucteMy ypaBHEHHUI:
X+y=m
{sin X+ siny = 2.

ITAJIOHLI OTBETOB:

Homep 3ananus | 1 2 3 4 5 6 7 8 9
Otser b/ A | B | b | 1] 2t - g + 27, (g + 2mn; g + 2mn),
ne Z ne 7z
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3.4 Ilpou3eoonan hynkyuu, ee npumenenue

Oopaszosamenvhule pe3ynvmamel, noO1eHcauwjue nposepke (3i1emenmot):
JIP6 1, JIP6 4, IPG 6, /IPG 14.

APy 1, [IPy 6, [Py 7, JiPy 8, iPy 9, JIPy 10, [Py 11, JIPy 18, JiPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 3.1.
Teopernyeckne BONPOCHI:
1. [Iponomxure onpenenenue: «llocnenoBaTenbHOCTD — 3TO...».
2. [TpuBenute npumep apuMeTHIECKON MPOrPECCUu.
3. [IpuBenuTe npumMep reOMETPUIECKON IPOTPECCHUMN.
4. [IpuBenute mnpuMep OECKOHEUYHO YOBIBAIOIICH T'€OMETPHUUECKOM
IIPOTPECCHH.
5. [Iponoikure onpenenenue: «lIponsBoaHas — 3T0...».
6. Packpoiite reoMeTpuYECKU CMBICI ITPOU3BOHOM.
7. [Tponomxute onpenenenue: «KacarenpHas — 310...».
8. Packpoiite ¢puzndeckuii CMbICT IPOU3BOTHOM.
9 [Iepeuncnure npaBuiia BBIYUCIEHUS TPOU3BOIHBIX.

10. UYemy paBHa NpoW3BOJHAS CTENEHHON (QYHKITUN?

11. Yemy paBHa IpOU3BOJHAS POU3BEICHHUS?

12. Yemy paBHa IpOU3BOJHAS YaCTHOTO?

13. Uemy paBHa NpOU3BOHAS CIOXKHON QPYHKITUN?

14.  Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIIUU.

15. Cdopmynupyiite npu3HaKk yObIBaHUS (QYHKIIUH.

16.  Cdopmynupyiite Npu3HaK TOYKH MaKCUMyMa (QyHKIUU.

17.  Cdopmynupyiite Npu3HAK TOUKM MUHUMYMa (QYHKIUU.

18. CocraBbTe aNropuTM pelICHUs 3a]a4 Ha HAXOXKJCHUS HAUOOJIBIIETO U
HAaMMEHBILIET0 3HAaUeHHs] (PYHKIMU HA OTpe3Ke?

19. CoctaBbTe aJITOPUTM UCCIENOBAHUS U MOCTPOEHUs Tpaduka GyHKUHUU C
MTOMOIIBIO MPOU3BOTHOM.

20. Kak HaiiTu BepTUKAIbHYIO aCUMITOTY rpaduka QyHKIuu?

KourpoJabHast padora
OQo0s13aTeIbHAS YACTh

Ilpu pewenuu 3adanuii 1-4 3anumiume npPaAGUIBLHLLIL OmMeem U3 Yemplpex
nPeOI0HCEHHBIX.

1. (1 6amn) Yemy paBHa npou3BoaHas QYHKIUU y=COS’X?
A)y'=—sin’x; B)y'=-2sin’x; B)y'=-2cosxsinx; I') y’=2cos x.

2. (1 6amn) [To xakoii u3 GopMyJT BBIYUCISAETCS IPOU3BOTHAS IIPOU3BEICHHUS ?
A) (u+v)'=u'+v’; B) (uv)’=u’'v+uv’; B) (%) ==,

D)(f(g(x) = (g(x))*g"(X).

vz 2
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3. (1 6amn) Pemure ypaBrenue f'(x)=0, ecnu f(x)=3x> — 6x +4. Bribepure
OTBET.

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

4. (1 6amm) Ha pucyHke m3zoOpakeH Tpaduk mpow3BogHON (yHKIHH f(X),
onpenaeneHHol Ha uHTepBasie (—10;8). HailauTe KOIMYECTBO TOYEK MaKCUMyMa
dbyukImu f(x) Ha oTpe3ke [—9;6].

VA

A)5;B)4;B)2;T) 3.

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume x00 peuteHus U NOJIYYEHHBLI
omeem.

5. (2 6Gamna) MarepuanpHas TOYKAa JBUXKETCS MPSMOJMHEHHO IO 3aKOHY

4 3 42 _
x(r) = —17+ 61" — 41" 45t =5 (rIie x — paccTosiHue OT TOYKHU OTCUETa B METpax,  —

BpeMs B CEKyH/Iax, U3MEPEHHOE ¢ Haydaja JBwkeHus). Haiinurte ee ckopoctsb (B M/C) B
MOMEHT Bpemenu ! = 3 C.

6. (2 6amta) Ha pucynke uzo0paxén rpaduk GyHkiuu y = f(x) u KacaTeabHas K
HEMY B TOYKe ¢ abciuccon xo. Haiinure 3nauenre npon3BoaHON QYHKIUHU f(x) B TOUKE
X0.

YA

3

(x=2)(x+3) >0
(x-8)
8. (2 6amna) Uccnenosats dyHkimio f(x)=x> — 3X 1 mocTpouth eé rpadux.

7. (2 6amna) Pemure HEpaBEHCTBO:
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JlomoJHUTEJILHAS YACTh

Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOBAHUE PeUIEHUA U
NOYYEeHHBLIL Omeem.

9. (3 6amia) ®upme «CamoBOI» BBIIEIAIOT YYaCTOK 3€MIH ILIomanso 100 M2,
[Ipensiarator 4eTblpe yyacTka pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoii
y4acTok o00puT nupektop ¢upmsl «CagoBoa», YUUTbIBasA, YTO HEOOXOAUMO OyaeT
IIOCTAaBUTH 3a00p MO MEPUMETPY?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJlaHus

OTtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +o0)
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3.5 Mnozocpannuxku u mena epauieHus

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emeHmel):
P61, IP6 6, ZIP6 9, /1P6 10, ZIP6 11, JIP6 12, /IP6 14.

TPy 1, IPy 12, TPy 13, Py 14, JIPy 15, TPy 16, TPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[IK 2.4, TIK 3.1.
Teopernyeckue BONPOCHI:

1. [Iponomxure onpexnenenue: « MHOrOrpaHHUK — 3TO...».

2. [Iponomxkure onpenenenune: «llpuzma — 310...».

3. [Iponomkute onpenenenue: «lIpAMOyTroabHbINA Mapaieaenunea — 3TO. ...

4. [Iponomxkure onpenenenue: «Kyo —a31o...».

5. [Iponomkure onpenenenune: «llupamuna — 31o...».

6. CdopmynupyiiTe CBONCTBO O MPOTHUBOJICIKAITUX TPAHIX MapauIe/IeIUIIe 1a.

7. CdopmynupyiiTe CBOHCTBO O THAarOHAISAX Mapauieienunea.

8. CdopmynupyiiTe CBOWCTBO O JUArOHAIW W JIMHEWHBIX pa3Mepax MPSIMOYTOJbLHOTO
napajuiejenunesa.

0. Kaxkas nmpusma Ha3bIBaeTCs mpsiMoii?

10. Kaxkas npusma Ha3bIBaeTCs IPaBUIBHOM?

1. PackpoiiTe noHsTHE «IIpaBUIIbHAS TUPAMUIAY.

12. Uro Takoe anodema npaBUIbHON MUPaMUIbI?

13. B dem oTninune moJIHOM MOBEPXHOCTH MPU3MbI OT MOJHOW MOBEPXHOCTH MUPAMUIBI?

14. CdopmynupyiiTe TeOpeMy O BEIYHUCICHHH OOKOBOW MOBEPXHOCTH MPSIMON TPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYHCICHHH OOKOBOM MOBEPXHOCTH MPABHIBHON
MUPaMU/IBL.

16. HazoBute nmpeamMeTsl u3 Barieil mpodecCHOHATBLHON ACSITEIIPHOCTH, KOTOPhIE UMEIOT
(hOpMBbI MHOTOTPAaHHUKOB.

17. Kakne MHOTrOrpaHHHMKM Ha3bIBAIOTCS TpaBWIbHBIMU? llepeunciaure mnpaBHIIbHBIE
MHOTOTPaHHUKH.

18. [Iponomkure onpenenenue: « {umuuap — 310...».

19. [Tponomkure onpenenenne: «KoHyc — 3T0...».

20. [Iponoskute onpeneneHue: «Y Ce4eHHbIH KOHYC — 3TO. ...

21. IIponomxure onpexnenenue: «llap —3t10...».

22. UYro sBAsETCS BBICOTOM YCEYEHHOIO KOHyca?

23. UYro sBAsSETCS OCEBBIM CEYEHUEM LIMIIMHAPA, KOHYCa, YCEUEHHOI0 KOHYyca, 1mapa?

24. [Tepeunciure eqUHULIBI N3MEPEHUS TUTONIAIN, 00BeMa.

25. UeMy paBHO OTHOIIEHHE IUIOMIAJCH MMOBEPXHOCTEH TMOJOOHBIX (GuUryp B
MPOCTpaHCTBE?

26. Uemy paBHO OTHOIICHHE 00BEMOB MOAOOHBIX PUTYP B MIPOCTpPaHCTBE?

27. HazoBute npeamersl U3 Baieil npodeccHoHaNIbHON IesITebHOCTH, KOTOPhIe UMEIOT

(dopMBI TEN BpalieHusl.

KonTpoJbsHas padora
Oos3aTe/ibHAs YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemaulpex nPeoioHceHHbIX.

1. (1 6ayu) B kakux eauHUIIAX U3MEPSETCS TUIOMAL TTOBEPXHOCTH MHOTOTPaHHHUKA?
A) B rpanycax; b) B meTpax; B) B kBampaTHbIX MeTpax; [') B AByrpaHHBIX Ipaycax.
2. (1 6amn) [Mnomaas OOKOBOI MOBEPXHOCTU MPU3MBI BEIYUCISETCS 11O GOpMyIIe:
A) S =S6ox + 2 Socn.; B) Seox =Poca™H; B) S = Bsox + S Socu; I') S60K =2Pocw*H.
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3. (1 6amn) Yro sBIAETCS OCEBBIM CEYECHUEM YCEUCHHOTO KOHYyca?

A) paBHOOenpeHHbIH TpeyronbHuk; b) paBHoOeapeHHas Tpamenus; B) npsmoyromsuuk; I')
MPSIMOYTOJIbHAS TPATIeIIHSL.

4. (1 6ann) Kakas gurypa nomyyaercs Ipu BpalleHUU IPSIMOYTOJIBHOTO TPEYTrOJbHUKA BOKPYT
OJIHOT'O U3 CBOUX KATETOB?

A) xonyc; b) ycedennsiit konyc; B) nupamuna; I') yceueHHast nupamua.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIy4EeHHbLIL OMeEem.

5. (2 6amra) PeOpo ocHOBaHWS MpaBUIBHOW TpEyrojpHOW mupamuabl 3 M, amnodema OM.
Haiinute nnomanas 60KOBOW MOBEPXHOCTH MHUPAMUJIBL.

6. (2 6anmna) Jlmaronans Kyba paBHa 588. Haiigute ero oonem.

7. (2 6amna) [IpsMOyroIbHUK CO CTOPOHAMH 8CM U 3CM BpallaeTcsi BOKPYT OOJIBIIEH CTOPOHBI.
Haiinute 06beM, Tuiomaaym 60KOBOM U MOJHOM MOBEPXHOCTEN MOTyYEHHOTO Tea.

8. (2 6anmna) BerauciauTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIoIIero (Gopmy mmapa paanyca
0,5 M. B oTBeT 3anummTe 4ncio, ASACHHOS Ha TT.

JonoJHUTEJIbHASA YACTh

Ilpu ¢vinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.

9. (3 Oamma) Cozmate wMomenb KIyMObl, wuMeromend ¢GopMy KOMOHMHHUPOBAHHOTO
TEOMETPHUYECKOTO TeJa, BHIITOJHUTH HEOOXOIUMBIC pacUeThl (TUIOIab, 00BEM, KOJIUYECTBO U BHUJIBI
Ca)XCHIIEB).
[Ipenmnonaraembie MOJIETH KITYyMO:

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBer B b b A 27 2744 72 m; 1 -
48 m;
64 m
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3.6 Ilepsooopasnan pynkuuu, ee npumenenue

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emenmel):

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

APy 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, 1Py 10, JIPy 11, JIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

K 3.1.
Teopernyeckue BONPOCHI:
1. [Tponomxkure onpenenenue: «OPynknus F(x) Ha3zpBaeTcs ... ».
2. Packpolite reoMeTpUYeCKU CMBICII OIIPEIEICHHOI0 MHTErpasa.
3. [Iponomkure onpenenenne: «KpuBoJMHENHAS Tpanenus — 3TO. ...
4. Cdhopmynupyiite popmyny Heiotona-Jleiibnuna.
5. B uem 3axmrouaeTcst oOmuii BUI BCeX MEPBOOOPa3HBIX?
6. [Tepeuncnure npaBuia BEIYUCICHHUS HHTETPAJIOB.

KonTpoabnHas padota
Oo0s13aTeIbHAs YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0OHCEHHBIX.

1. (1 6amn) dns xakoit u3 Gpynxmuit Gpyskmms F(x)=x>-3x>+1 sBnsercs nepBooOpa3Hoii?
A) f(x)=3(x>-2); B) f(x)=3x(x>-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.

2. (1 6ann) Jana ¢pynknus f(x)= 3x>+1. Uemy pasna F(1)

A)2:B)4;B)6:T) I,

3. (1 Gaym) O6uMit BUI Bcex mepBoooOpaszHbIxX s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6aswt) BeraucnuTe onpeieeHHbINA HHTETPA | 12 xdx.
A)-1;b)1;B)-1,5; 1) 1,5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIy4EeHHbLIL OMmeem.

5. (2 6anna) Asnserca mu F(x)=x’-3x+1 nepsoobpasHoii 1us Gpyrximn f(x)=3(x>-1)?

6. (2 6amna) 3amaiite mepBooOpasnyro F(x) mis ¢ynxmun f(x)=3x%-2X, €CIM H3BECTHBI
koopauHatel Touku M (1, 4) rpaduxa F(x).

7. (2 6anna) Ha pucynke nzobpaxen rpaduk ¢pynkmun y=f(x), onpeaenéHHoil Ha HHTepBaje
(—3; 11). Haiinute HammeHbIee 3HaueHue GpyHKIuu f(x)Ha otpeske [2; 9,5].

y E
4 y=Jlz)

;\ | RESEERFNEE:

AREEN
) / ‘-,l 11
NN A\
\WZEAVA ]

8. (2 Gamnma) Ha pucynke wnzobpaxkeH rpaduk Hexotopoil ¢ynkmmu y=f(x). ITomb3ysch

. 5
PUCYHKOM, BBIYHCIIUTE ONPEIEEHHbII HHTErPaJ | L f(x)dx.
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i) e o s e e s s e s

JonoJHuTEIbHAA YACTh
Ilpu ¢vinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.
9. (3 6ayuta) BeranucauTh mIomaab KIyMObl, IEPUMETP KOTOPOH OTpaHWYUBAIOT JTHHUH y=0,
y=X, y=-2x+6. Pemuts 1Byms ciocodamu. Crenarp 4epTex.
ITa0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusAd
OtBer r A b r na X3-x%>+4 3 12 3
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3.7 Cmenenu u kopuu. Cmenennasn gynkuus

Oopazosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):
P61, 1P6 2, IP6 3, /1P6 5, JIPG 6, JIPG 14.

APy 1, 1Py 5, [IPy 6, [IPy 7, [IPy 8, [Py 18, [Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernuyeckue BOOIPOCHI:

1. Chopmynupyiite onpenescHue CTeneHHON (QyHKIIUN.

2. [lepeuncaure cBOWCTBA CTENEHHON (PYHKIUH C LEIBIM ITOKa3aTEIIEeM.

3. [lepeuncnure cBOWCTBa CTENEHW C ACHCTBUTENBHBIM IOKa3zarenem. I[lpuBenute
IPUMEPBI.

4. [lepeuncnure cBOMCTBA KOPHS HATypajdbHOU cTeneHu. [IpuBeauTe mpumMepsl

5. Ha 4rto HeoOxogumo o00paTuTh BHHMAaHHME TMPU PEHICHUH HPPANHOHATBHOTO
YpaBHEHUS YETHOW CTENEHU?

6. Uemy paBeH KOpEeHb YETHOM CTeNEeHU U3 oTpuliarenbHoro yucna? Ilpuseaure
npumep.

7. Uemy paBeH KOpeHb HEUETHOM CTeleHu U3 oTrpurarenbHoro uucia? [lpuBenurte
puMep.

8. Ha 4rto crtouT oOpaTuTh BHHMAaHWE MPU PEIICHUU HPPANUOHAIBHBIX, IPOOHO-

palMOHAIBHBIX YPABHEHU U HEPABEHCTB?

KonTpoabnHas padota
Oo0s13aTeIbHAs YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0HCEHHBIX.

1. (1 Gasmr) Mexny KakiuMH IBYMs HATyPaIbHBIMH YHCIIAMH HAXOXUTCS YnciIo v 197
A)19u20;b)2u3;B)18u19;") 3 u4.

2. (1 6ann) Onpesenute KOPeHb ypaBHEHHS X°=125

A)3.;Bb)-3;B)-5;T) 5.

3. (1 6amn) Pacnionoxure B MOpsIKEe BO3pACTaHUA YUCaa: 2; 3\/?' V17

A) 2; 35 V17; B) 2; V17; i/5; B) 3/5; 2; ¥17; 1) Y17; 2; 5.

4. (1 6amn) YMHOXas YUCIIA C OMUHAKOBBIM OCHOBAaHHEM, UX CTENEHHU. . .7

A) ymHoxaem; b) nenum; B) cknansiBaem; ') oTHuMaeM.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHUuA U NOJIYYEHHbLIL OmeEem.
2558 . 2.9

6,48
a npu a=7.

(VI2+VB)?

y 10496
6. (2 6ayuta) Halimure 3Ha4YeHUE BHIpAKEHUS .
7. (2 ©Oamma) PaccrosHme ot HaOm0maTeNs, HAXOIAIICTOCSs Ha HEOONbIIONH BbICOTE h
KHJIOMETPOB HaJ 3eMJIEH, JI0 HaONI0JaeMON WM JIMHMM TOPH30HTA BBIYUCISICTCS —II0

[ =+V2Rh _ .
bopmyne , tne R=6400 kM — paanyc 3emun. C Kakoill BBICOTHI TOPU30OHT BHJECH Ha
paccrosiHuu 48 kunmoMeTpoB? OTBET BbIPA3UTE B KUJIOMETPaX.

vV —32—x=2.

5. (2 6amra) Halimute 3Ha4YeHUE BHIpAKCHUS

8. (2 6anna) Pemure ypaBHEHHE

JIOOJHUTEJLHAS YACTh
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Hpu GbINOJIHCHUU 3A0AHUA 93anumumex00, oﬁocnoeauuepemeuuﬂ u n0]ly'l€HHblﬁ omeem.

9. (3 6anmna) Pemure rpadudecku cucreMy ypaBHEHHI: {y =_\§

ITaJl0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBert b r B B 49 2 0,18 -36 (1; 1)
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3.8 Ilokazamenvnan gpynkuusn

Oopazosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):

JIP6 1, 1IPG 2, JIPG 3, JIPG 4, JIPG 5, JIP6 6, JIPG 14.
HPy 1, APy 5, Py 6, [Py 7, 1Py 8, /1Py 18, JIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckue BONpPOCHI:

1. Cdopmynupyiite onpenenenue mokazaTelIbHON QyHKIHH.

2. [lepeuncnure cBOMCTBA MOKa3aTEILHON (QYHKITUU.

3. [epeuncnure cocoObl pelIeHNus MOKa3aTeIbHBIX YPAaBHECHHH.

4. ChopmynupyiiTe TpaBUiIO PEMICHHUS MTPOCTEHIITUX MOKa3aTeIbHBIX HEPABEHCTB.
5. B yem 3akimoyaercs rpaduueckuii crnocod penieHus ypaBHeHUH.

6. IlpuBemure npumep (PYHKIIMOHAIBHOW 3aBUCUMOCTH TIOKA3aTeIbHON (QYHKIUHA U3
pEaTbHOM )KU3HH.

KonTpoabnHas padota

Oos3aTe/ibHAs YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anunwiume npasuibHvlil Omeem U3 Yemaulpex nPpeoioHceHHbIX.

1. (1 6amn) [Ipu kakom 3HaYeHUH a GyHKIUS y=a* ObIBaCT Ha BCEH 00JIaCTH ONMpeaeIeHMs?
A)a=%; B)a=8,25; B) a=: I') a=3.
2. (1 6amn) Ha pucynke nzo0paxén rpaduk ¢pynkuuu Buaa f(x)=a*. Haliqure 3Hauenue f(2).

YA

501

filx)=a"

e
-

.-..() ] X
A) 25.;Bb) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ayn) @yHKuuMsA 331aHa GOPMYIIONL: f(x)=(§)x. Yemy pasno f(-2)?
A) -3 B)-4B) 4 D)V2

1 x—13

—= =3.
4. (1 6amr) Kopenb ypaBHEHUSI (9> ?
A) 12,5;B) 13; B) 14; T) 15.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHUusA U NOJIYYEHHbLIL OmeEem.
5. (2 6anna) Haiinure kopenb ypapHeHus 3*2-5%3%=12
6. (2 6anna) CKONBKO LEbIX PEIIeHN IMeeT HepaBeHCTBo 1 <7 1<497
- 25 —8x —x2
7. (2 6anna) Haiinure Touky MakcuMyma (yHKIUN Y= ’
8. (2 6amna) B xoxe pacmana paguoakTHBHOTO M30TOMA €r0 Macca YMEHBINAETCS 10 3aKOHY

—1/T
m(t) =mg- 2717,
rle mo— HadajlbHas Macca u3oToria, { — BpeMs, NpomicaAmee OT Ha4aJIbHOT'O

MOMEHTa, T — nepuoj nojiypacrnajaa. B HauanbHbIi MOMEHT BpeMeHU Macca n3otomna 184 mr. [lepuon
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ero moJrypacmnaaa coctasisier 7 MuH. Halimure, depe3 CKOJbKO MUHYT Macca M30Tora OyaeT paBHa
23 mr.

JlomoJJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3a0anun 9 3anuuiume xX00, 000CHOGAHUE PeUleHUA U NOTIYYUEHHbLIL OMGEem.

—-2x=0
9. (3 6anna) Pemure rpaduyuecku cuctemMy ypaBHEHUI: g] _ i( 0
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer B A B A 1 2 -4 21 2;4)
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3.9 Jlozapugpmul. Jlozapughmuueckan pynxkyusn

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emeHmel):

JIP6 1, JIP6 2, IP6 3, JIPG 4, JIPG 5, JIP6 6, JIP6 14.

APy 1, IPy 5, [Py 6, [IPy 7, /IPy 8, /IPy 18, [Py 19.
OK 1,0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckue BONPOCHI:

1. Cdopmynupyiite onpenenenue sorapuGMuieckoil pyHKIUH.

2. [lepeuncnure cBolicTBa TorapuPMUIecKoi HyHKIIUH.

3. [Iponomxute onpenenenue: «Jlorapugm — 3to...».

4. Yemy paBeH jgorapudm Mpou3BeICHUS?

5. YemMy paBeH jorapugpm 4acTHOro?

6. [IpuBenuTe mpuMepsl TOrapuPMUUIECKON CITUPATH B IIPUPOJIE U B OKPYKAIOIIEM MHPE.

7. Ha 4ro cTouT 00paTuTh BHUMAaHUE NIPU PEIICHUH JIOTapU(PMUUECKUX U ypaBHEHUN U
HEpPaBEHCTB?

6. [epeuncaure criocoObl penIeHus JorapuPpMUIECKIX YpaBHEHUH.

7. ChopmynupyiiTe TpaBUiIo PEHICHHUS TPOCTEUIITUX JIOTapU(PMUIECKUX HEPABCHCTB.

8. B yem 3akimoyaercs rpaduueckuii crnocod penieHns ypaBHeHUH.

6. IlpuBeaute mpuMep (PYHKIIMOHATHHOW 3aBUCUMOCTH JOTapu(MHUUECKOW (YHKIMH W3
pEabHOM )KU3HH.

KonTpoabnHas padota
Oo0s13aTeIbHAsA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0OHCEHHBIX.

l. (1 6amm) Kakas u3 pyHKIMI Bo3pacTaeT Ha Bcel 001acTH onpeaeneHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I') f(x)=log1 x.
2

2. (1 6amn) Yxkaxurte obiacts onpeneneaus Gynkuun f(x) = 1g ZXX_I__73

A) (-7; 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); ') (-00; -7), (1,5; +0).

3. (1 6amn) PacrionoxuTe B nopsake Bo3pactanus: logg s 4; 108, 5 0,4, logg 5 %.

1 1
A) logos 4; 1ogo,s 0,4;10805; ; b) logo,s 4:l080 5 7510805 0,4

1 1
B) logg s " logos0,4;l0g8054; I')loggs 0,4;1ogg s " logg s 4.
log,(5—x)=2

4 .

4. (1 6amn) Haiinure KopeHb ypaBHEHUS
A)11;b)-11;B)-3;T) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHUA U NOJIYYEHHbLIL OMmeEem.
5. (2 6ama) OnpeenuTe 3HaueHKE BRIpaXkeHus logg 2 + logg 3 + 210824,

6. (2 Oanna) YKaxuTe HAaMMEHbILIEE 1110 pelIeHNnEe HEPABEHCTRA!
log;(6x — 4) > 2.

7. (2 6amra) Halimure Touky MakcuMmyma (yHKITHH Yy = 81n (JC + 7) —8x + 3.

8. (2 6anna) s oborpesa nomenieHus, TemMreparypa B KOTOpOM HOJIEPKUBACTCS HAa YPOBHE
Tr=15° yepe3 paauaTop OTOIUICHHSI MTPOITYCKAIOT ropsuyio Boay. Pacxosa mpoxopsiieit yepes3 TpyOy
panuatopa Boasl m = 0,6 kr/c. [Ipoxoast mo TpyOe paccTosHUE X, BOAA OXJIAXKIACTCs OT Ha4albHON

v=aDlog, 1 4ppp BrC
temriepatypbl Tz=91° 1o Temmniepatypsl T, mpudaém Y I —T; rje kr-°C
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)% Br

) V= 5 _

— TETI0EMKOCTb BOJBI, M-2C— koo puiment remnoobmena, a X = 0,8 — nocrosuuas.
Haiinure, no kakoil temmepaTypsl (B rpagycax Llembcus) oxyaaurtcs BoOZa, €ClaH JJIMHA TPYOBI
panuaropa paBHa 144 M.

JIOOJIHUTEJLHAS YACTh
Ilpu evinonnenuu 3a0anun 9 3anuwiume x00, 000CHOGAHUE PeULeHUA U NOTYYEHHbBLI OMEem.
y + 2x = logz 135 — log3 5

9. (3 6amna) Pemure rpadguyecku cucreMmy ypaBHeHm?I:{

2y —3x=6 ’
9TaJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OT1Ber A r A b 5 3 -6 34 (0; 3)
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3.10 Mnooscecmea. Inemenmot meopuu 2paghos

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emenmel):

JIPG 1, JTP6 2.

APy 1, IPy 2, JIPy 3.
OK 1, OK 4, OK 6, OK 7.

IK 3.1
TeopeTnyeckne BONPOCHI:
1. CdopmynupyiiTe onpeaeaeHue MHOKECTBA.
2. Ilpomomxwute onpenenenue: «O0beAMHEHUE MHOXKECTB — ATO...».
3. IIponomxure onpenenenue: «llepeceuenrne MHOXECTB — 3TO... ).
4. Tlponmomxute onpeaeneHue: «Pa3HocTh MHOXKECTB — 3TO...».
5. Hzobpa3ute 00beaMHEHNE ABYX MHOXKECTB Ha Kpyrax Diinepa.
6. M3o0pa3ute mepeceveHre TpeX MHOKECTB Ha Kpyrax Diepa.
7. Cdopmynupyiite onpenencHue rpada. Uto Ha3pIBaeTCs BepUIMHOM, peOpom rpada?
8. Kak nHaiiTu creneHs BepimmHbI rpada?
9. HazoBuTe OTIIMYUTENBHBIE YEPTHI MOJHOTO U HETIOIHOTO IpadoB.
10. Ha3oBUTE OTAUYUTEIBHBIC YEPTHI CBA3HOTO M HECBSA3ZHOTO rpadoB.

KonTpoJbsHas padora
Oosi3aTe/ibHAS YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemaulpex nPeoioHceHHbIX.

l. (1 6amm) Kakas onepanus nzobpakeHa Ha Kpyrax Ditnepa?
A@
A)E=AuBbB)E=AnB;B)E=A\5,T) E=A-B.

2. (1 6amn) Kakoit rpad nmpencraBieH?
A) nonnbiit; b) Henonueld; B) NEPEBO; I') HyneBoil.
3. (1 6amn) [Tarepo pabounx BCTPETUIIMCH TIPU BBICATKE IIBETOB B KIIyMOBI. CKOJIBKO BCETO
OBLIO CAETAHO PYKOTIOKATHIA
A)10; ) 11; B) 5; ') 6.
4. (1 6amn) OnpenenuTe CTETIEHb BEPIIMHBI B:
A

A)8;B) 11;B) 3;T)5.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJIY4YEeHHbLIL OmeEem.
5.(2 6anma) 1. [lansr nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummuTe u
n3o0paszute rpaguiecku HoBoe MHOKeCTBO E: a) = AU B ;0)E = AnNB.
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6. (2 6amra) KonuHbl 1py3bs 3aHUMAIOTCS] KAKUM-HUOYIb BUJIOM criopTa. 14 3 HUX
yBIIeKatoTcst pyToosom, a 10 — 6acker6ooM. M TOIBKO 1BOE YBIEKAIOTCS M TEM U APYTUM BHIIOM
criopta. Ckonbko apy3eid y Tomu?»

7. (2 6anna) Ha pucynke — cxema qopor, cBsi3bIBaromux ropojackue napku A, b, B, I, 11, E.
ITo kaxmo#t 1opore MOKHO ABUTATHCS TOJIBKO B OJTHOM HAIlPaBJICHUH, YKa3aHHOM CTpeEIKon. CKOJIBKO
CYLLECTBYET Pa3IMUHBIX IyTel u3 napka A B napk E?

B K
A \r \
e E
B g

8. (2 6aymma) Mo>kHO JIM HApHCOBAaTh NM300paKCHHBI HAa PUCYHKE Tpad HE OTphIBasi KapaHaIl
0T Oymaru ¥ npoBojs Kaxaoe peOpo poBHO OJUH pa3?

JonoJHuTEIbHAA YACTh
Ilpu ¢vinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.
9. (3 6amna) [lepByto Wi BTOPYIO KOHTPOJIbHBIE PA0OTHI IO MaTEMaTHKE YCIICIITHO HAHCAIH
33 cryzneHTa, IEPBYIO WM TPETHIO — 31 CTyAEHT, BTOPYIO WM TpeThto — 32 cryaeHTa. He MeHee n1ByX

KOHTPOJIbHBIX pabo0T BhIMONMHMIHN 20 cTyeHTOB. CKOJIBKO CTYJCHTOB YCIICIIHO PEIININ TOJIBKO OJHY
KOHTPOJIbHYIO paboTy?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHud
OTtBer B b 10 I - 22 8 HET 18
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3.11 Dnemenmupl KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 8EPOAMHOCMENL

Oopazosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):
JAP6 7, PG 8, JIP6 14.

NPy 1, 1Py 2, APy 3, APy 4, APy 12, IPy 13, 1Py 14, 1Py 18, 1Py 19.
OK 1,0K 2, 0K 3, 0K 4, OK 5.

[IK 3.1.
Teopernyeckue BONPOCHI:
1. [Iponomxute onpenenenue: «CinyyaitHoe coObITHE — 3TO...». [IpuBeanuTe npumep.
2. [IpuBeauTe MpUMEpP TOCTOBEPHOTO COOBITHS.
3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.
4. [Iponomkure onpenenenne: «BeposTHOCTh CIIy4aitHOTO COOBITHS — 3TO. .. )».
5. CdopmynupyiiTe mpaBUIo HaX0XKICHUS CIIOKECHHS BEPOSITHOCTEH.
6. ChopmynupyiiTe TpaBUiIO YMHOXKEHHS BEPOSITHOCTEH.
7. Kak HaiiT cpennee apudmernueckoe YMcIoBoro psaa?
8. Kaxk HaiiTu Menany 4uciioBoro psiga?
9. Kak Beruucnsiercs pazmax 4ucioBoro psijaa?
10. Jlnst 9ero Hy»)HBI tuarpammsl, rpadukn? [lepednciaure BUABI quarpaMm.
11. [IpuBenuTe mpuMepsl NPOSBICHUS 3aKOHA OOJBIINX YHCET B IPUPOJHBIX SBICHUSX.
12. [TpuBenuTe MpUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B 00IIECTBEHHBIX
SIBIICHUSIX.
13. Uto n3yyaer craTucTUKa?
14. [Iponomxure onpenenenne: «CouyeraHue — 3T0...».
15. [Iponomkute onpenenenue: «Pa3menienue — 3T1o...».
16. [Ipomomxure onpezenenue: «llepectaHOBKU — 3TO...».
17. [IpuBenuTe mpuMep MHOKECTBA U3 PEAILHON KU3HH.
18. [IpuBenuTe npumep onepannu NEPECEUYEHNUSI MHOKECTB.
19. [IpuBenute mpumMep onepanuu 00bEIUHEHNUS MHOXKECTB.
20. [IpuBenure npuMep ornepanuy pa3HOCTH MHOXKECTB.
21. Packpoiite noHATHS «Tpad», «IEPEBOY, KITUKID.

KonTpoJbsHas padora
Oosi3aTe/IbHAsA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npaguIbHLLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHDBIX.
1. (1 6amn) KomOuHaTOoprka — 3TO paslen MaTeMaTHUKH, OTBEYAIONMKA Ha BOMPOCHI
CKOJIBKUMU CIIOCO0aMU MOKHO BBIOPATh DJIEMEHTHI . ..
A) 3a1aHHOTO KOHEYHOTO0 MHOXECTBA; b) GeckoHeuHOTO MHOXKECTBa; B) 11000r0 MHOXKECTBA;
I') uppanmonanbHbIX 4HCe.
2. (1 6amn) CoenuHeHHs U3 N AJIEMEHTOB, OTIUYAIONIUECS IPYT OT APyra TOJBKO MOPSIKOM
pPaCTONIOKEHUSI B HUX JIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkamu; b) couetanusmu; B) pazmemienusmu; ') komOuHAIMAMHY.
3. (1 Gaym) Yucno Bcex BOSMOXKHBIX pa3MEIIEHUH BBIYUCIISIETCS IO GopMyIIe:

A A" =nn—m);B) A" =n(n—1)..(n—m+1); B) AT = —2 ) A™ = n(n + m)

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eIMHUI] COBOKYITHOCTHU MO NMpH3HaKy; b) pa3dbuenue enuHUI COBOKYITHOCTH
Ha IPYIIIHI 110 IPU3HAKY; B) 00001menne emnHnYHbIX (pakToB; [') 00001eHIe e TMHUYHBIX PU3HAKOB.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMeEem.

5. (2 6amna) B cpexrem u3 2000 camoBbIX HACOCOB, MOCTYMUBIINX B MPOJAXKy, 6 TTOATEKAIOT.
Haiinute BepoATHOCTB TOTO, YTO OJUH CIy4YailHO BHIOPAHHBIN I KOHTPOJISI HACOC HE MOJTeKaeT?
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6. (2 6ayma) CpaBHUTH BCXOKECTh CEMSTH JIFOOBIX TPEX BUAOB OJTHOJICTHUX IIBETOB 32 TIOCIICTHUE
3 roaa. CocTaBUTH AuarpaMmmy 1o Haﬁ[[eHHbIM JaHHBIM. C,Z[G.HaTb BBIBOJBI.

7. (2 6anna) L{BeToBOMY IPEATIOKIIIA YKPACUTh KITyMOY IIBeTaMu, UCTIONB3Ys 3 Busa. CKOJIBKO
pa3IMYHBIX BAPHAHTOB €CTh Y IIBETOBOJIA, €CJIN €CTh BHIOOP M3 5 BUIOB pa3HOM paccaabl?

8. (2 6amna) CKOJBKUMHU CITOCOOAMU MOKHO MOCATUTh 4 KyCTapHHUKA B OJUH P’

JonoJHuTEIbHAA YACTh

Ilpu ¢vinonnenuu 3a0anus 9 3anuwiume x00, 000CHOBAHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.

9. (3 6amra) YToObI MOCTYNUTh B MHCTUTYT Ha CIEIHAIBHOCTh «MacTep caioBO-TapKOBOTO U
JaHAMA(THOTO CTPOUTENBCTBAY, aOUTYpPHEHT noibkeH HaOpath Ha EI'D He menee 70 6amioB 1o
KKIOMY U3 TPEX MPEAMETOB— MaTeMaTHKa, PYCCKUM SI3bIK 1 MHOCTPAHHBIH A3bIK. YTOOBI OCTYIUTH
Ha crenuanbHoCTh «Kommepuus», Hy)kHO HaOpath He MeHee 70 OaUIOB MO KaxaoOMy U3 TPEX
peIMETOB — MaTeMaTHKa, PyCCKUH S3bIK U 00IIECTBO3HAHUE.

BeposiTHOCTE TOTO, 4TO a0UTYpHUEHT 3. MOIy4uT He MeHee 70 OayioB 1Mo MareMaTukKe, paBHA
0,6, mo pycckomy si3biky — 0,8, mo nHOCTpaHHOMY s13bIKY — 0,7 1 110 06mecTBo3HaHuo — 0,5.

HaiinuTe BeposITHOCTB TOTO, YTO 3. CMOKET MOCTYIHTH XOTs OBl Ha OJIHY U3 IBYX YIIOMSHYTBIX
CIIEIIMAIbHOCTEN.

9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aAaHus
OtBer A A B A 0,997 - 10 24 0,408
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3.12 Ypasnuenus u nepagencmea

OopazosamenvHule pe3yibmamol, nod1eHcaujue nposepke (j1emenmel):
JIP6 2, J1IP6 3, JIP6 14.

APy 1, IPy 5, IPy 6, 1Py 7, [IPy 8, [IPy 11, IPy 18, /1Py 19.
OK 1,0K2,0K 3,0K 4, 0K S5, OK 6.

Teopernyeckue BONPOCHI:

Uto Ha3bIBaeTCsl ypaBHECHUEM?
UTO 3HAUYUT pEUIUTh YpaBHEHHE?
Uto Takoe KOpeHb YpaBHEHUS?
Uto Ha3bIBaeTCS HEPABEHCTBOM?
UTO 3HAYUT PELIUTh HEPABEHCTBO?
B uem 3akmiouaercs «MeTO UHTEPBATIOBY?
Uto Ha3bIBAECTCS PEIICHUE CUCTEMBI YPAaBHEHUM?
UTO 3HaYUT PEMINTH CUCTEMY YPAaBHEHUI?

0. [Ipu pemieHNM Kakux ypaBHEHUH M HEPABEHCTB, CIEAyeT OOpAaTHTh BHUMAaHHE Ha
0071aCcTh TOMMYCTUMBIX 3HAYCHUI?

10. [Tepeuncnute criocoObI pemIeHus] ypaBHCHUM.

11. [epeuncaure cnocoObl penIeHNs: CUCTEM YPaBHEHUH.

PN R

KonTtposabsHas pa6ora
Oobsi3aTe/ibHAsA YaCTh
Ilpu pewrenuu 3a0anuii 1-4 3anuuiume npaguibHbLLIL OMEEN U3 YEMBIPEX NPEONOHCCHHBIX:
1. (1 6amn) Kakoe u3 uncen siBnsiercs KopHeM ypaBHeHus loga(x+1) =1
A)-1;5)2;B) 1;T) 0.
2. (1 6ann) Kakue u3 ypaBHeHHI UMEIOT O0jiee 0JTHOTO KOPHs?
A) x?-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) OnpenenuTe BUI ypaBHEHUS —32-x=2.
A) nuneitnoe; b) kBanpatHoe; B) uppanuonansHoe; [') pannonanbsHoe.

4. (1 6am) OnpenenuTe HAUMEHbIIIEE EI0€ PENIEHHEe HepaBeHcTBa 5¥72<1?
A)-3;b5)0;B)3;T) 4.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume xX00 pewieHusA U NOJIY4YEeHHbLIL Omeem.
5. (2 6anna) Haiingute KOpeHb ypaBHEHHS | x-3 | =2

x—y=28,
-3
6. (2 6aa) Pemmre cuctemy ypasuennii (27 0 =16
2x% — 5x
— < X
x—3

7. (2 6anna) Pemnte HepaBeHCTBO
8. (2 6amuta) Pemnte ypaBHenue (2x — 3)V3x? — 5x — 2=0

JlomoJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3a0anun 9 3anuuiume xX00, 000CHOGAHUE PeUleHUA U NOSIYYUEHHbLIL OMGEem.

. T
2sin®x — \/§COS (5 —x) = 0.

3
—n;37r].

9. (3 6anna) Pemnre ypaBHEHUE . YKaXKUTE KOPHU 3TOTO

2

ypaBHEHUs, IIPUHAJICKALIUE OTPE3KY {
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ITAJIOHLI OTBETOB:

Homep 1 2 5 6 7 8 9
3aJlaHusd
Omer | B [AB L5 002) [(—oor O[UR 3 56| 20 % & o
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1. ®oHa OUEHOYHBIX CPEACTB 1151 PyOeskHOro KOHTpos (110 utoram 3.1 — 3.4)

Oobpazoeamenvnvle pe3yromamel, noodnaexncaujue npoeepke (Inemenmst):

J1P6 1, J1P6 3, IPG 4, 1P6 5, /1P6 6, IPG 9, IP6 11, JIPG 12, JIPG 14.

Py 1, 1Py 6, APy 7, APy 8, APy 9, APy 10, APy 11, APy 14, APy 15, APy 16, APy 17,

[Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
IIK 3.1.
Oosi3aTe/IbHAsA YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbLL OMEEN U3 Yemulpex NPeoioHCeHHbIX.
1. (1 6ann) Jdausl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMeeT cepenrHa 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) [Ipsimeie AB u C/1 napannensabie. Kakoe pacnonoxenue umerot npsimoie AC u B/1?

A) mapainensHbie; b) nepnennuxynspueie; B) ckpemuBatorces; ') mepecexarorcs.

x 3

COS? - T

3. (1 6ayn) HaiinuTe KOpeHb ypaBHEHUS: B otBere 3anumuTe HauOOIBIINN

OTPULATEIbHBIA KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 6amr) Ha pucynke m3oOpaxkeH rpaduk mpousBomHou (yHkmuu y=f(x). [Ipum kakom
3Ha4YCHUH X (YHKIIHS MPUHUMAET CBOE€ HauOOIIbIlIee 3HAaUCHHE Ha OTpe3ke [-4; -2] ?
.

\
Noy=Ax)

=Y

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

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHusA U NOJIY4YEeHHbLIL Omeem.

5. (2 6anna) BepxHue KOHIIBI JBYX BEPTUKAIBHO CTOSIILIUX CTOJIOOB, YAaNEHHBIX HA PACCTOSHHE
4 M, coemuHEHBI mepeknaanHon. BeicoTa ogHoro cromba 10 M, a apyroro 7 m. Haitaure nauHy
NepeKIaaNHBI.

6. (2 6amma) Janbr werbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) M1(3,2,2) Jlokaxure, 4TO
orpe3ku AB u CJl nepneHIuKyIsipHBI.

7. (2 6amna) JlBurasch o CKOpOCThI0 U = 3 M/C, TpakTOp TamwuT caHu ¢ cwioi F=40 xH,
HAIPaBJIEHHOM TMOJ OCTPHIM YIJIOM O K TOPU30HTY. MOIIHOCTh, pa3BHUBaeMas TPaKTOPOM,

Boranciseres o gopmyie IV = F U COS O Hajinure, npn kakoM yrie 04(B rpajycax) 3Ta MOLIHOCTb
KH- M

oyzaer paBuHa 60 kBt (kBr—»310 € ).

8. (2 6anna) MaTepuanbHas Todka JBUKETCS IPAMOJHUHEHHO 1o 3akoHy x(t)=t>-13t+23 (rae
X— paccCTOssHHE OT TOYKH OTCUeTa B MeETpaX, {— BpeMs B CEKyH/aX, U3MEPEHHOE C Hayaia
IBUXKEHMS ). B kakoit MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOPOCTh Oblia paBHa 3 m/c?

JlomoJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3a0anusn 9 3anuuiume xX00, 000CHOGAHUE PeUleHUA U NOSIYYUEHHbLIL OMGEem.
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9. (3 6amra) Pa3OuTh HBETHUK NPSIMOYTOJbHON (hOpMBI (OTHOIICHHE CTOPOH 2:3) HA YacTH
pa3sTUYHON  IUIOMAAW. YKaXHUTe pa3HbIM I[BETOM MapajuleNbHbIE, TEPICHIUKYISPHBIC,
CKPEIIMBAIOIINECS OTPE3KH. PaccyMTaTh KONMYECTBO CaKEHIEB I[BETOB JUIA KWKIOTO CEKTOpA.
Ocdopmute cxeMy IBETHHKA (MOXKHO HCIIONIB30BaTh KoMIbioTep). Harpumep,

9Ta/IOHbI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3aJaHUA
OT1BeT A I I b 5 - 60 8 -
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2. ®oHJ OLIEHOYHBIX CPEICTB /15l MPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

Ha BbimonHeHuWe NHCbMEHHOW SK3aMEHAIIMOHHOW paboThl 1O MaTemaTtuke jaercsa 4
acTpoHoMuYeckux 4aca (240 MUHYT).

DK3aMeHaIMOHHAas paboTa COCTOUT UX 2-X YacTeil: 00sA3aTeIbHON U JOMOIHUTEIBHOM.

OOs3aTenbHasl 4YacTh  COJEPKUT  3aJaHUS MUHUMAIBHOTO  00f3aTE€IBbHOTO  YPOBHS,
JOTIOTHUTEIIBHAS YaCTh — 00JIee CII0KHBIC 3aJaHusl.

[Ipu BbIMOMHEHHM 3aJaHUIl 00s3aTeNbHON YacTU TpedyeTcs MPEeACTaBUTh XOJ PEIleHUs U
yKa3aTh MOJTYYCHHBIH OTBET. 3a MPaBUJIBHOE BHITIOJHEHHE JIFOOOTO 3a/1aHus U3 00s3aTeIbHOM YacTH
oOydaromuiicss mony4yaere oguH Oamin. [lpu BbIMOTHEHWM 3aJaHUS W3 JOIMOJHUTEIBHOW YacTH
HEO00X0MMO TIOJIPOOHO OMHUCATh XOJl PEHICHHUS U JaTh OTBET. lIpaBHILHOE BBHIMOJIHEHHUE 3aaHHA
JOTIOJTHUTEILHOM YacTh OlleHuBaeTcs 3 OamaMu win 1-2 6amiamMu 3a YaCTUYHOE PEIICHHE.

bannel, nonyueHHbIe 32 BCE BBITTOJHEHHBIE 3a/1aHUS], CYMMUPYIOTCS.

Illkana nepesooa 6a1106 6 oOmmemKu no NAMUOANTLHOI cUCeMe

Ommemka Yucno 6annos,
Heo0x00umoe 0151 NoJIy4eHuUs OMmMeEemKu
«3» (y008.) 6-9
10-14
«4» (xopouio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU YaCmit)
bonee 14
«5» (omauumo) (e menee 08yX 3a0aHUlL
U3 OONOJHUMENbHOU Yacmu)

Oopazosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):
JP6 1, IP6 2, 11P6 3, PG 4, [1P6 5, IPG 6, /1P6 7, IPG 8, /1P6 9, IP6 10, IPG 11, JIP6 12,

JAP6 13, ]1P6 14.

HPy 1, APy 2, APy 3, APy 4, APy 5, APy 6, APy 7, 1Py 8, APy 9, 1Py 10, 1Py 11, 1Py 12,
JPy 13, 1Py 14, [Py 15, APy 16, 1Py 17, 1Py 18, /1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3amenayuoHHble 3a0aHUA RO MAMEMAMUKe
Oos3aTe/ibHAs YaCTh
IIpu BhInosiHeHnM 3aganni 1-12 3anuimmTe X0 pelieHUus 1 MOJyYeHHbIH OTBeET.
1. (1 6ann) Beraucnute: 2sin(n/6)+2cos(n/3)
2. (1 6ann) Ha pucyHke KUPHBIMH TOYKAMU

]

oo

IMMOKa3aHO CYTOYHOC KOJIMYCCTBO OCAAKOB, BbIIIAAABIINX

]
=T

B Onucte ¢ 7 mo 18 nexabps 2001 romxa. [1o ropuzonTaM

) I
=
|

YKa3bIBAOTCA 4YHCJIa MeECdld, IO BCPTHUKAIA —

|
L~

KOJIMYECTBO OCAAKOB, BBIIIABIINX B COOTBCTCTBYIOH_II/Iﬁ

ACHb, B MUJUINMCTPAX. I[J'DI HarJI1AHOCTHU JKUPHBIC TOUKHU

L
[
™=

Ha pHUCYHKE COEIUMHEHbI JMHUEH. Onpenenure Mo 4 | 7

PO R R OROW W e R
o y o

-

|t

—

PHCYHKY, CKOJBbKO JHEW BbImagano Oojee 2
MUIJIUMETPOB OCAIKOB?
3. (I 6ann) MoOunbhsii Tenedon croun 16000 py6neit. Uepes HEKOTOpoe BpeMs LIEHY Ha 3Ty

mMozens cHu3mI 10 15200 py6uieit. Ha ckoibKo MpOIEHTOB ObliIa CHUXKEHa 1ieHa?
4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIO0ii, 5 ¢ BapeHbeM u 4 ¢ BumHen. FOms Hayrazg
BBIOMPAET OAMH MUPOXKOK. HaliiuTe BEpOSITHOCTD TOTO, YTO OH OKQ)XETCSI C BUIITHEH.

T 8 9 10 11 1z 1= 14 15 18 17

5. (1 6ann) Haitnute 3HaueHue BeipakeHus logr2 + logr 32
6. (1 6ann) Haiimure KOpeHb ypaBHEHHS 7-6x=7.
7. (I 6ann) Pemmure HepaBeHCTBO 2X7° > 64. B 0TBeT 3amuIIUTE HaMMEHbIIEE
HOJIOKUTEIBHOE YHCIIO.

42 4

8. (1 6ann) Haiigure kopennb ypapuenuss X2 4
5

9. (I 6ann) Halinure npon3BoaHyio GyHKIHMHU B Touke X=0: y = ZX4 —6x” +7x—1
10. (I 6ann) 1IBeTHMK, OGOPMIICHHBIH MO WHAWBUAYAJLHOMY 3aKazy, HMeeT (hopmy

muMHIpa. Beicota nBetHuka 35 oM, nuameTrp ocHoBaHus 20 cM. CKOIBKO 3eMIM HEOOXOIUMO
MIPUBECTH, YTOOBI IIBETHUK OBLI 3aIOJTHEH MOJIHOCTHI0. B OTBET 3anmuimmTe yncio, 1eIeHHOe Ha TT.

11. (1 6ann) Haiinure nomaaes GUrypel, H300paXeHHOM Ha pUCYHKE
\
| \
\
Al \
= |
12. (1 6ann) Teno aBuxKeTcs 1o 3akoHy S(t)=3t>+5t (M) HaitmuTe ckopocTs Tena yepes 1c

nocJie Havana JBUKEHUS.
JdonoaHuTeJbHasA YaCTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anuwiume x00 peuieHus u noJay4eHHbLIL OMeEem

13. (3 6anna) Beruaucnure iomagb 3eMIM, OTBEIEHHOTO MO KIyMOy, MEpUMETP KOTOPOTO
OTPAaHMYMBAIOT JMHUM y=X>-2X-2 M y=-x’+2. Bemonnute ueprex. OTBeT AaiiTe B KBagpaTHBIX
METpax.

14. (3 6anna) Pemure ypaBHeHue sin’x - 2sinx=0. B 0TBeT 3amummTe KOJIMYECTBO PEIIEHHIA,
IPUHAJIEKAIMX TPOMEXYTKY [0; 47T.]
15. (3 6anna) Haiinute 00beM MHOTOTPaHHHKA, H300Pa)KEHHOTO Ha PUCYHKE (BCE ABYTPAaHHBIC YIJIbI
IpsIMBIE).
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16. (3 6anna) TlepBoIil cagoBO BRICAKUBAET 126 CaKEHIIEB HA 5 YaCOB OBICTpee, YeM BTOPOH.
CKOJIbKO Ca)KEHIIEB 32 YacC BBICA)KHBACT IMEPBBIA CAJOBOJ, €CIIM M3BECTHO, YTO OH 3a YaC MOXKET
BBICAJINTh HA 5 Ca)XXEHIIEB 0O0JIBIIIE BTOPOTO?

9TaJIOHLI OTBETOB:

Homep 1123 4 516 7 8 9 10 11 |12 |13 |14 | 15| 16
3aJaHus

OtBer 2131510256 |-7|1]-10| 7 350015 11| 9 |5 | 6 |13
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