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TIACIIATUTAHBI
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1. IACIHOPT PABOYEM TIPOTPAMMBI YUEBHOM JUCHHUITJINHBI
OVII.03 «Marematuka»

1.1. O6s1acTh NpuMeHeHus1 padoveid MPOrpaMmbl
[Iporpamma yuebnoi nuctummael OVYIL.03 «Martematuka» sBISETCS
4YacThlO MPOrpaMMbl MOJATOTOBKHM crnenuaiuctoB cpennero 3sena (IITICC3) B
cootBercTBUM ¢ PI'OC CIIO mno cnemmansHoctn 44.02.02 «IIpenonaBanve B
Ha4yaJbHBIX KJIACCax».
[Iporpamma MokeT ObITH UCTIOJIb30BaHa Jist oOyuaromuxcs ¢ OB3 u uHBanuaoB
C TICJbIO0 TIOBBIIMICHHWS YPOBHSA IOCTYIMHOCTH CpPEIHET0 NpPOo(heCcCHOHATBLHOTO
oOpa3oBaHUs ITOW KATETOPUH JIHI] ¢ YIETOM PEKOMEHIAIUN TICHXO0JIOT0-METUKO-
eIarornuecKkor KOMUCCHH.

1.2. MecTo IMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/ibHOM MPOrpaMMbl:
VueOnas mucimmuinaa OVIL.03 «Marematnka» OTHOCUTCS K 0a30BBIM
JTUCITUTIIMHAM 00111e00pa30BaTeNbHOM MOTOTOBKH.

1.3. lean nucuMNJINHbI:

- obOecrieueHue CHOPMHUPOBAHHOCTH  MPEJCTABICHUN O  COIMAJIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHKH;

- o0ecrneueHre CGHOPMUPOBAHHOCTU JIOTMUECKOTO, aJTOPUTMHYECKOIO U
MaTEMaTHYECKOTO MBIILICHHUS;

- obecrieueHne cHOPMUPOBAHHOCTH YMEHHM MPUMEHSTH MOJTYYEHHBIC 3HAHUS
IIPY PEIICHUU Pa3INYHbIX 3a/a4;

- obecrieueHre CHOPMUPOBAHHOCTU IPEJCTABICHUH O MaTeMaTHKE KaK YacTH
00111eYeI0BeUeCKON KYJIbTYpPhl, YHHUBEpPCAJIbHOM S3bIKE HAyKd, MO3BOJISIONIEM
OTIMCHIBATh M M3yYaTh PEabHBIC MTPOIIECCHI U SBJICHUS.

1.4. TpeGoBanus K pe3yabTaTaM OCBOCHUSA AW CHUIIMHBI:

OcBoenune coxaepkanms ydeOHor muctumuimael OVILO3  «Maremarukay
o0ecreunBaeT JOCTIKEHHUE CTYCHTaMU CIIETYIONUX Pe3yIbTaTOB:
Oowue:
- TOTOBHOCTD K TPy, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYA0TI00ue;
- TOTOBHOCTb K AaKTHUBHOH JCSITCIBHOCTH TEXHOJOTUYECKOH U COIMAIbHON
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHHUITMUPOBATH, INIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JICSITCIIBHOCTD;
- UHTEpeC K pa3Nu4HbIM chepam npopecCuoHaIbHON AeSTETHHOCTH,
OBnaseHue yHUBEPCAIbHBIMU yU€OHBIMHU TTO3HABATEILHBIMU IEUCTBUSIMU:
a) 0a30BbI€ JOTUYECKUE JCHCTBUS:
- CaMOCTOSITENHHO (POPMYIIUPOBATH U AKTyaATU3UPOBATH IPOOIIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;



- yCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK WJIA OCHOBAHHS i CpaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

- ONpenensaTh IeH JIEATEIBbHOCTH, 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 Y4EOHO-MCCIIEIOBATEIHCKON W MPOCKTHOM JESTEIBHOCTH,
HABBIKAMH pa3pelieHus mpooem;

- BBISBIATH TNPUYMHHO-CIICJACTBCHHBIE CBS3M MW aKTyalU3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEeUIeHHUsS, HAaXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXJICHUI, 3a]1aBaTh MTApaMETPhI M KPUTESPHUH PEIICHUS;

- aHaJTM3UPOBAThH IMOJyYCHHBIC B XOJ€ PEIICHUS 3a/1a4il Pe3ybTaThl, KPUTUIECKU
OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHUE B HOBBIX YCIIOBHSIX;
-yM€Th TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYI0 M TPAKTHYECKYIO 00JacTh
KU3HEICATSILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

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

¥ CIIOCOOHOCTH UX MCIIOJIH30BAaHMS B MIO3HABATEILHOM U COIMATLHON MIPAKTHKE;

B 0065acTi IEeHHOCTH HayYHOTO TIO3HAHHUS

-cOPMHUPOBAHHOCTHL ~ MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JIMAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

- COBEPIICHCTBOBAHHWE S3BIKOBOM W YWUTATEILCKOW KYyJbTYpPhl KaK CpeiCTBa
B3aMMOJICHCTBHS MKy JIOABMH U IMO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IeATEIbHOCTh MHANBHUIYILHO U B TPYIIIIE.
OmaieHne YHUBEPCAIbHBIMH YICOHBIME ITO3HABATEIIHHBIMU JICHCTBHSIMH:

B) paboTa ¢ HHpOPMAIIHECH:

- BJIQJICTh HABBIKAMH IOJYYCHHS WH(GOPMAIMM W3 WCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBJISITh  TOWCK,  aHAINW3, CHUCTEMATH3aIllUi0 U
UHTEPIIPETALNIO HH(POPMALIMK Pa3IMUHbIX BUIOB U (DOPM MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ YIETOM Ha3HAYCHUS WH(DOpMAIUU 1
IEJICBOM  ayJquTOpWH, BHIOWpas ONTUMaIbHYI0 (GOpMYy TIPEACTABICHUS U
BU3YaJIH3aIliH;

- OIICHMBaTh JOCTOBEPHOCTH, JITUTUMHOCTh WH(OpMAIUU, €€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIbHO-3THICCKUM HOPMaM;

- HWCIIOJIB30BaTh CPEICTBa MH(OOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH
B PEIICHWH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3al[MOHHBIX 3aJad C



coOMIOICHUEM TpPEOOBAHUN OSPrOHOMUKHM, TEXHUKH O€30IIaCHOCTH, T'MTMEHBI,
pecypcocOepexeHusi, MPaBOBbIX MU STUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30ITacCHOCTH;

- BJIQJICTh HaBBIKAMU PACIO3HABAHMS M 3aIlUThl UH(pOpMaIK, HHHOPMALUMOHHON
0€3011aCHOCTH JIMYHOCTH;

B o0nacT 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

-c(pOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

- CHOCOOHOCTh OLIEHMBAaTh CUTyallUI0 M IPUHUMATh OCO3HAHHbBIE pEILCHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

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

- OTBETCTBEHHOE OTHOILIEHWE K CBOMM POJIUTENSAM M (WJIH) IPYTUM YJIEHAM CEMBH,
CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPHUHATHS [IEHHOCTEW CEMEMHOM KU3HU
B COOTBETCTBUU C TPaguLUsIMH HaponoB Poccuu;

OBnazicHUE YHUBEPCAIBHBIMU PETYJIATUBHBIMU JEHCTBUIMMU:

a) CaMOOpTaHU3aLNs:

- CaMOCTOATENIBHO OCYIIECTBIATH ITO3HABATEIBHYIO JEATEIBHOCTb, BBISBIATH
npo6JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33]aUH

00pa30BaTeNbHOM EeATEIBHOCTH U KU3HEHHBIX CUTYalUsX;

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

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CHoco0CTBOBAaTh (HOPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW SPYAMLIMHM B Pa3HbIX
o0JacTsIX 3HaHHM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIONIb30BaTh MpHUEMBl pedrekcuu A OLEHKHM CHUTyallH, BhIOOpa BEPHOTO
peneHus;

- yMEThb OILICHMBaTbh PHUCKM M CBOEBPEMEHHO IIPUHUMATh pEIICHHA II0 HX
CHUKCHMUIO;

B) SMOIMOHANLHBIA UHTEIJIEKT, MPEANOIaraoiuil CQOpMUPOBAHHOCTD:
BHYTPEHHEW MOTHBALM{, BKJIIOYAIOMIEH CTPEMIICHHE K JIOCTHIKEHHUIO LENH U
yCIIEXy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHUE NEUCTBOBATb, MCXOJA M3 CBOMX
BO3MOKHOCTEH;

- OMIIATHUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSHUE
JOpYTUX, YYUTBIBaThb €r0 IPU OCYLIECTBICHHMH KOMMYHHUKAlLlUH, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIMOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C
JIPYTUMH JIObMH, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3peiiath KOHPIUKTHL;
TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIa/ICHHE HAaBBIKAMU Y4YEOHO-HCCIIEA0BATEIbCKOM, MPOEKTHOW M COLMAIbHOU
NESATEIbHOCTH;



OBnazieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMU:

0) coBMeCTHas 1€ TeIbHOCTD:

- TMOHMMATh W WCMOJH30BATh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYATBHON
paboThI;

- TOpUHUMATh 1M  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM,
pacmpesienarh poJid ¢ y4eTOM MHEHHMHA YYacTHUKOB OOCYX IaTh pPe3yJIbTaThl
COBMECTHOH pabOThI;

- KOOPIMHHUPOBATH U BBHITIOIHATH PaOOTy B YCIOBHIX PEATBHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS;

- OCYHIICCTBJISITh TIO3UTUBHOE CTPATETUYECKOE TOBEJACHUE B  Pa3IMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.
OBnazieHNe YHUBEPCATbHBIMU PETYJIATUBHBIMU JIEHCTBUSIMU:

I') IPUHATHE Ce0s U IPYTUX JTHOJICH:

- MPUHUMATh MOTHUBBI M apTryMEHTBI APYTHX JIOACH MpU aHalM3€ pPe3yJIbTaTOB
NEeSATeTLHOCTH,

- MPU3HABAThH CBOE MPABO U MPABO IPYTUX JIFOJICH HA OMIHOKHY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MTO3UIIMH JIPYTOTO YEJIOBEKA,;

B oGnactu acTeTHyecKoro BOCUTaHU:

- 3CTETHMYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas JCTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOILICHUN;

- CIOCOOHOCTh BOCHPUHHMMATh pa3JIMYHbIE BHUABl HMCKYCCTBA, TpPAJULIUUA U
TBOPYECTBO CBOETO U JAPYIMX HAPOJOB, OUIYIIATh AMOIMOHAIBLHOE BO3ACHCTBHE
UCKYCCTBA;

- yOSXIIEHHOCTh B 3HAYMMOCTH JUIsl JTUYHOCTH W OOIIECTBA OTEUECTBEHHOTO U
MHUPOBOTO HWCKYCCTBA, JSTHHYECKHX KYyJbTYPHBIX TPAAUIMH W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDQKEHHIO B PAa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITH KAYECTBA TBOPUCCKOU JTUIHOCTH;

OBnajzieHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBHUSIMHU:

a) oOIIeHue:

- OCYIIECTBJIATH KOMMYHHKAITUU BO BCexX cdepax KU3HH,

- pacmo3HaBaTh HeEBepOalbHBIC CpPEACTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, PAacClO3HABATh MPEANOCHUIKA KOH(DIMKTHBIX CUTYalMd U
cMATYaTh KOH(QIUKTHI;

- pa3BepHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHUEM
SI3LIKOBBIX CPEICTB

- 0CO3HaHUE 00YYAIONTUMUCS POCCUICKOM TPaXTaHCKON UICHTUIHOCTH;

- IICJICHAMPABIICHHOE pPa3BUTHE BHYTPCHHEH TMO3WIMMA JIMYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  LEHHOCTEM  HapomgoB  Poccuiickon  Penepanuu,
HCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPaJulIMid, (POPMHUPOBAHUE CUCTEMBI



3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILMOHHOI'O
MUPOBO33PEHUS, TPABOCO3HAHMS, OSKOJOTHUYECKOM KYJIbTYpbl, CIIOCOOHOCTU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE IUIAHBL;

B gacTtu rpax1aHCKOro BOCIIUTAHUS:

- OCO3HaHUE CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHHUE 3aKOHA U
IIPaBONOPSAKA;

- [IPUHSATHE TPaJIULIMOHHBIX HAallMOHAJIbHBIX, 00111e4eI0BEYECKHUX
I'YMAHUCTUYECKUX U JEMOKPATUUECKUX LICHHOCTEM;

- TOTOBHOCTb IIPOTHUBOCTOSITH WJACOJOTMM OJKCTPEMHU3Ma, HAIHMOHAINA3MA,
KceHopoOuH, MNUCKPUMUHAIMM 1O COLMAIBHBIM, PEJIUTHO3HBIM, PacCOBBIM,
HallMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JAEATEIIBHOCTh B HMHTEpEcax TIPa)XJaHCKOIO
oO1miecTBa, yd4acTBOBaTh B  CaMOYIpaBJIeHMM B  00IIe00pa3oBaTeIbHON
OpPraHHU3alHH U JIETCKO-IOHOIIECKUX OPraHU3ALMAX;

- YMEHHUE B3aUMOJICICTBOBATh C COLIMAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBHHU C UX
GyHKIUSIMY ¥ HA3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU ESTENBHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHHUS:

- c(hOpPMHUPOBAHHOCTh POCCHMCKON TPa)KJAHCKOM HIEHTUYHOCTH, MATPUOTU3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoi, ropaoctu
3a CBOW Kpai, cBOKO POIMHY, CBOM f3BIK U KYJIBTYPY, NPOLLIOE W HACTOLIECE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

- LIEHHOCTHOE€ OTHOUIEHHWE K TI'OCYJAPCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY U
IPUPOJHOMY  HACJIENMIO, IaMATHUKaM, TpaauuusMm  HapoaoB  Poccuwm,
NOCTHXKeHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYE;

- uaeiiHas yOeXJEeHHOCTb, TOTOBHOCTh K CiyXeHHI0 M 3amure OTeudecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

OCBOCHHBIE OOYYaIOIIUMHCS MEXIPEIMETHbIE TIOHATUS W yHUBEpCAIbHbIC
yueOHbIe IeUCTBUS (pEryJIATUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh MX HCIIOJIb30BaHUS B MO3HABATEILHOM M COLMAIBHOW MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO M OCYIIECTBICHHUIO y4eOHOM
JESTENIbHOCTH, OpraHu3alliyd y4eOHOTrO0 COTPYJHHYECTBA C MEJAaroruueCKUMU
pabOTHUKaMU W CBEPCTHUKAMH, K YYAaCTHIO B IOCTPOEHUM WHJIMBHIYaTbHOU
00pa3oBaTebHON TPAEKTOPHUU;

- OBJIaJICHUE HaBbIKAMHU Y4YEOHO-MCCIEA0BATENbCKOM, MPOEKTHOW M COLIMAIbHON
JESTEIBbHOCTH;

- HE IPUHUMATh IEUCTBUS, IPUHOCAIINE BPE OKPYKAIOLIEN CPELE;

- yMeTh NPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYECKHE IOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

- PaCIIUPUTH OIBIT ACATEIBHOCTH IKOJIOTMYECKON HAIIPABIEHHOCTH;



- pa3pabaTbiBaTh IUIAH PEHICHUS MPOOJIEMBI C YYETOM aHaju3a HMEIOIUXCS
MaTepuaIbHBIX U HEMaTEpUaIbHBIX PECYpPCOB;

- OCYILECTBJIATH IIEJICHANIPABICHHBIM TMOUCK MEpeHoca CPEACTB M CIOCOOOB
NENUCTBUS B MPO(HECCHOHATBHYIO CPELY;

- YMETh MEPEHOCHTb 3HAHHUs B IIO3HABATEIBbHYI0 M TMPAKTUYECKYIO 00JIacTH
KHU3HEIEATEIbHOCTH;

- TpelyiaraTh HOBBIE TPOEKTHI, OLIEHUBAaTh UAEU C TIO3ULUU HOBHU3HHI,
OPUTMHAIBHOCTH, IPAKTHUECKON 3HAYMMOCTH;

- JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM.

Hucyunaunapnule

-BJIaJIETh METO/IAMU JI0KA3aTeNIbCTB, aJITOPUTMAMHU PELICHHS 3a]1a4; yMEHUE
(dbopMyaHpOBaTh ONpeeNeHNUs, aKCHOMBI M TEOPEMBI, IPUMEHSTH UX, TPOBOIAUTD
JI0Ka3aTesIbHbIE PAcCyKICHHS B XOJIe PeIICHHs 3a/1a4;

- YMETb ONEePUPOBATH MOHATHIMHU: CTENIEHb YHCIA, JJIOTapu(M YKciia; yMEHHE
BBITIOJIHATH BBIYUCIIEHUE 3HAYCHUI U TIPe0Opa30BaHus BEIPAXKEHHUM CO CTETIEHAMU
u Jiorapupmamu, npeoOpa3zoBaHus TPOOHO-PALIMOHATBHBIX BHIPAKEHUH;

- YMETh ONEPUPOBATH MOHATHAMH: pallMOHAIbHBIC, UPPALIMOHATILHBIE,
NOKa3aTeJbHbIE, CTENEHHBIE, JIOTapu(PMUYECKIE, TPUTOHOMETPUYECKIE YPaBHEHHS
Y HEPABEHCTBA, UX CUCTEMBI;

- yMeThb OIEpUPOBaTh MOHATHSAMU: (QYHKIMS, HeNpepbiBHAS  (YHKIHA,
OpOM3BOJIHAS, TIEpBOOOpA3Has, OIpPENEeNCHHBIH HHTErpajl; yMeTb HaxOIUTh
IPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIUH, HCIMOJIb3YsS CHPaBOYHBIC MaTepUabl;
UCCIIEIOBaTh B MPOCTEHIINX Ciy4asX (YyHKIMM HAa MOHOTOHHOCTb, HAaXOAWTb
HauOoJIbIIME U HAUMEHbIINE 3HaYeHUsl (PYHKIUH; CTPOUTH rpapUuKu

-BJIaJIETh METOJIaMU JIOKA3aTeJIbCTB, AJITOPUTMAMHU pEIICHUs 3a7ad; YMEHHUe
dbopMyaHpoBaTh ONpEeNIeHHs, AKCHOMBI U TE€OPEMBI, IPUMEHATh UX, TMPOBOJIUTH
JI0Ka3aTesIbHbIC PacCyKICHH B XOJIe PEeILICHHs 3a/1a4;

- YMETh ONEpUPOBATh NMOHATUSAMH: CTENEHb 4YMCia, Jorapupm 4Yucia, yMEHHE
BBITIOJIHATH BHIYMCIICHUE 3HAYEHUN U NMPeoOpa3oBaHMsI BEIPAKEHUHN CO CTETIEHIMU
U Jlorapupmamu, npeoOpa3zoBaHusl IPOOHO-pALIHOHATBHBIX BHIPAKEHUH;

- yMEThb ONEpUpOBaTh MOHATHSAMHU:  palMOHANIBHBIC, HUpPpaALMOHAJbHbIE,
noKa3aTelbHbIe, CTEIIEHHbIE, Jorapu(pMUUecKie, TPUrOHOMETPUUECKHUE YPaBHEHUS
Y HEPaBEHCTBA, NX CUCTEMBI;

- yMeThb ONEpHpOBaTh MOHATUSAMHU: (QYHKIUS, HENpepbiBHAS  (YHKIHS,
NPOM3BOJHAS, TEpPBOOOpa3HasA, OMPENEICHHBI WHTETpalx, yMETh HaXOAWUTh
IPOU3BOJHBIE 3JIEMEHTAPHBIX (QYHKIUH, HCIMOJIb3YsS CHPaBOYHBIC MaTepUabl;
UCCIIEIOBaTh B MPOCTEHIIMX CiydasX (YyHKIMM Ha MOHOTOHHOCTb, HAaXOAWTb
HanOOJIbIITNE U HAMMEHBIINE 3HaUCHUS QYHKIIN; CTPOUThH Ipad)uKi MHOTOYJICHOB
C  HUCIOJIb30BaHHMEM  ammapara MaTeMaTU4YecKOro  aHaiu3a; [PUMEHSTb
NPOM3BOJHYIO TMPU pEIIeHWH 3aJad Ha JIBIDKEHUE; pelarh MPaKTHKO-



OpUEHTHUPOBAHHBbIE 3a/layd HAa HAWMOOJbIIME M HAUMEHbIIUE 3HAYEeHHS, Ha
HaXO0XKJI€HUE MYTH, CKOPOCTH U YCKOPEHHS;

- YMEThb ONEpUpOBAaTh TMOHATUSAMHU: palMOHANBHAS (YHKLMA, TOKa3aTeabHas
byHKIHS, CTENIEHHAas byHKIHS, norapudmuyeckas byHKIHS,
TPUTOHOMETPpHUUECKUE (PYHKIUHU, OOpaTHbIe (DYHKIMH; YMEHUE CTPOUTh IpapuKu
U3YYEHHBIX (YHKIMH, HUCHOJIb30BaTh TIpapUKU MpU HM3YYEHUH MPOLECCOB U
3aBUCUMOCTEH, MPU PEUICHUM 3a/1ad U3 JIPYyTruX y4eOHbIX MPEAMETOB U 3a7ad U3
peanbHOM KU3HU; BhIpaXKaTh (hOpMyJIaMU 3aBUCUMOCTH MEX]y BEITUUMHAMM;

- YMETh pellaTh TEKCTOBBIC 3aJjaud Pa3HbIX TUIIOB (B TOM YHWCJE Ha MPOLEHTHI,
JIOJIU ¥ YaCTH, Ha JBMKEHHE, paboTy, CTOMMOCTb TOBApPOB U YCIIyT, HAJIOTH, 33J]a4l
U3 00JacTH yOpaBliEHUS JHUYHBIMU W CEMEHHBIMU (DUHAHCAMH); COCTABIIATH
BBIDOKEHUSI, YpPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3ajayH,
UCCJEeNOBAaTh  IIOJIyYEHHOE  pEUIeHWe U OLEHUBAaTh  MPaBIONOJ00HOCTh
PE3yIbTATOB,;

- yYMeTh ONEepUpOBaTh TMOHATHSAMHU: CpelHee apupMeTHUecKoe, MeaHnaHa,
HauOosblllee W HaUMEHbIee 3HAYEHUs, pa3Max, JAUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMeTb W3BJIEKaTh, HMHTEPIPETUPOBATH
uHdopMaIuIo, TPEACTaBICHHYI0 B TaOJWIAX, Ha JAuarpammax, rpadukax,
OTPAXXAIONIYI0 CBOWCTBA pEANbHBIX TPOIECCOB W SBJICHHIA, NPEICTABIATH
UHGOPMAIIMIO C TIOMOINBIO TAaONWII W JUarpaMM; HCCIIEN0BaTh CTATUCTHYECKHE
JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM rpaUuecKrX METOJOB M DJIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATHh MOHATHAMM: CIy4yalHBIA OMNBIT U Ciyd4ailHOe CcOObITHE,
BEPOATHOCTh  CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCIIOJIb30BaHUEM TIpaUUecKUX METOJOB; MPUMEHATH (POPMYJIBl CIOKEHHUS U
YMHOXXEHHSI BEPOSITHOCTEH, KOMOMHATOpHbIE (PakThl U (OPMYJbl MPU PEIICHUU
3a]1a4; OIICHUBATh BEPOATHOCTH PEATHHBIX COOBITHII; 3HAKOMCTBO CO CITyYaiHBIMU
BEJIMYMHAMU; YMEHHE MPUBOJAUTH MMPUMEPHI TIPOSBICHUS 3aKOHA OOJBIINX YHCET B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMEThb ONEpUpOBaTh MOHATUSAMU: TOYKA, NpPsSMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBIA  Yrojl,  CKpEUIMBAIOUIMecs  MpsMble,  MAapaIeIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEN, YTOJl MEX]TY MPSMBIMH, YTOJI MEXKIY
OpsIMOM M TJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE MEXKAy NPSIMBIMHU, PACCTOSIHUE MEXAY IJIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MPH PEIICHWH 3a7a4 W3y4YeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OIEHUBAThH pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEepUPOBATH MOHATUAMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajulefienunesn, npusMa, nupamuaa, ¢urypa M MOBEPXHOCTb BpAaIICHMUS,
HWIMHAP, KOHYyC, Iap, cdepa, cedyeHus GUrypbl BpalleHHs], IUIOCKOCTb,
Kacaromascs cgeppl, HWIMHIpA, KOHYCa, IUIOMA[b I[OBEPXHOCTH IUPAMUIBL,
MPU3MBI, KOHyCa, IWIMHApA, MJomaab cepsl, o0beM KyOa, MpsIMOYTrOJILHOTO



napajieienuneaa, MNUpaMubl, MPU3MbI, I[WIMHIpPA, KOHYca, IIapa; YyMEHHUeE
n300pakaTh MHOTOTPAaHHUKHU U TIOBEPXHOCTH BpAIICHHUSA, UX CEYCHHS OT PYKH, C
NOMOILBI0 YEpPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacno3HaBaTb CUMMETPHUIO B MPOCTPAHCTBE; YMEHHME pPACIIO3HABATh IPABUIIbHBIC
MHOTOI'PaHHUKH;

- YMETh ONEPUPOBATH MOHATUAMHU: JBUKEHUE B IPOCTPAHCTBE, MOAOOHBIE (DUTYPBI
B MIPOCTPAHCTBE; UCMOJIb30BATh OTHOILICHUE IJIOIIAEeH MOBEPXHOCTEN U 00BEMOB
oA0O0HBIX (UTYp MPHU PEUICHUHU 3a/aY;

- YMETb BBIYUCIIATH T€OMETPUUYECKHE BEIMUYMHBI (IJIMHA, YTOJ, TUIOMIAlb, 00BEM,
IUIONIA/1b TOBEPXHOCTH ), UCIIOJIb3YS N3YUeHHbIE (POPMYIIbI U METOIbI;

- yMEThb OIEpUpOBaTh MOHATUSMHU: NPSIMOYTOJIbHAsg CHUCTEMa KOOPJAMHAT,
KOOpPJIMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISPHOE MPOU3BEICHUE,
YroJd MEeXAYy BEKTOpaMH, CymMMa BEKTOpPOB, MPOU3BEJIEHHE BEKTOpa Ha YHUCJIO;
HaxXOJIUTh C MOMOIIbI0 HM3YYEHHBIX (POpPMYNI KOOpPAMHATBHI CEPEAMHBI OTpPE3Ka,
paccTosiHuE MEXIy ABYMs TOUKAMU;

- yMeThb BbIOMpaTh NOAXOASMIMKA H3YYEHHBIH METOJ JUIsl peUIeHHs 3ajau,
pacro3HaBaTh MaTeMaTH4Yeckue (pakThl U MaTEMaTHUYECKHE MOJENN B MPUPOAHBIX
U OOIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE, YMEHHE TMPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUMCKON U MUPOBOU MAaTeEMaTUYECKON HAYKH.

- YMETh ONEpUPOBaTh MOHATUSIMU: OINpEAENIEHUEe, aKkCuoMa, TEOpeEMa, CIIEICTBUE,
CBOMCTBO, NpPHU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHbIE (POPMYJIMPOBKH; YMEHHUE
dbopmyMpoBaTh O00paTHOE U MPOTUBOIOJIOKHOE YTBEPXKICHHUE, IPUBOIUTH
OpUMEphl U KOHTPHPUMEPHI, HUCIOJIB30BATh METOJ MAaTEMaTH4YEeCKOW HHIYKLUU;
IPOBOAMUTH JIOKA3aTeJbHbIE PACCYXKIACHHUs NpPU pEIIeHUH 3a/ad, OLICHHUBATH
JIOTHYECKYIO MTPaBUIILHOCTh PACCyKICHUI;

- YMEThb ONEpUPOBATh MOHATHUAMU: MHOXKECTBO, MOJIMHOKECTBO, ONEpPaLlMU HaJ
MHO>KECTBAMHU; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajis
OMMCAHUS PEANbHBIX MPOLIECCOB U ABJICHUM MPHU PEIICHUU 3a/1a4, B TOM YUCIE U3
JIPYTUX Y4EOHBIX MTPEIMETOB;

- YMETh ONEpUpPOBATh MOHATUSMU: Tpad, CBA3HBINA Tpad, nepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTb WU OMNMCHIBATh Tpadbl PazIUUHBIMH CIIOCOOAMU;
UCIOJIb30BaTh Tpadbl P pELICHUU 33]1aY;

- YyMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMH: COUYETAHUE, NMEPECTaHOBKA, YUCIIO
COUETAaHUU, YHCIO TNEpPEecTaHOBOK; OwHOM HbIOTOHA; yMeHHME NTPUMEHSThH
KOMOMHATOpHbIE (DaKThl U PACCYKACHUS JJIs PELICHUS 3a/1a4;

-yMETbh ONEPUPOBATH MOHATUSAMU: HATYPAIbHOE YUCIO, LEJ0€ YUCIO0, OCTATOK IO
MOAYJIO, palMOHAIBHOE  YHCIIO, HWPPALHMOHAJIBHOE  YHUCJIO, MHOXECTBA
HaTypaJlbHbIX, IEJbIX, pAlUOHAJIbHBIX, JCHCTBUTENBHBIX YHUCENI, YyMEHHE
UCIOJB30BaTh NPU3HAKK JIETUMOCTH, HAUMEHbIIUMN OOMMHA Jenurens U
HauMeHblllee oOllee KpaTtHoe, anropuT™M EBkiauaa npu  pemieHud  3aaad;
3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMUA CUCTEMAaMU CUUCIICHMUS;



- YMETb CBOOOJHO OINEpUPOBATh MOHSATUSMHU: CTENEHb C LEJIbIM IOKAa3aTeleM,
KOPEHb HATypaJIbHOW CTENEHU, CTETIEHb C PAIlMOHAILHBIM ITOKa3aTeIeM, CTETICHD C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM) I[IOKa3aTejaeM, Jorapudm dYucia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIbHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATUSIMH: TOXKIIECTBO, TOXKIECTBEHHOE MpPeoOpa3zoBaHuE,
ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpPaBHEHUW W HEPaBEHCTB, PaBHOCWJIHHOCTH
ypaBHEHUHN, HEPABEHCTB M  CHUCTEM, pAlMOHAIbHbBIE, HPPALMOHAIBHEIE,
MOKa3aTelIbHbIE, CTEIIEHHBIE, norapupMHUyecKue, TPUTOHOMETPUUYECKHE
ypaBHEHUS, HEPABEHCTBA M CUCTEMbI;, YMEHHE pEIlaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MOMOUIBIO Pa3IMYHBIX MPHUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C MapaMeTpPOM; NPUMEHATHh yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelieHus MaTeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMYHbIX 00JlacTell HayKu |
peanbHOM KU3HU;

-yM€Tb CBOOOJHO ONEpUPOBATH MOHATUSAMHU: Trpaduk GyHKIMH, oOpaTHas
byHKUIMSI, KOMOIO3UIMS (DYHKIMM, JTUHEWHass (yHKUUSA, KBaApaTuyHas (QyHKIuS,
CTETIEHHass (PYHKLIMSI C IIeJIbIM TOKa3aTelieM, TPUTOHOMETpUuYecKue (yHKUHUH,
oOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIMH, MOKa3aTellbHas W Jiorapudmudeckas
byHKIIMKA;, yMEHUE CTPOUTh rpaduku (PYHKIUH, BBIIONHATH MPEOOpa3OBaHUS
rpad@ukoB QyHKIIHIA;

YMEHHE WCMOJb30BaTh Tpaduku (QYHKIUA OIS HW3YYEHHS TPOIECCOB U
3aBHCHMOCTEH MPU PEHICHUH 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U U3 PEeaTbHOM
KU3HU; BBIpaXaTh POpMyJIaMHU 3aBUCUMOCTH MEXIy BETMUNHAMU;

yMEHHE CBOOOIHO ONEPUPOBAThH MOHATUSIMHU: YETHOCTh (QYHKIUH, TEPUOAUYHOCTD
GyHKIIMHA, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIHUU, SKCTPEMyM
byHKIMKU, HauOOJbIlIEe W HAUMEHBIIEE 3HAUYCHUS (QYHKIIMA HA TPOMEKYTKE;
yMEHHE MPOBOJUTH UCCIeT0BaHne QYHKINH;

yMEHHE UCTIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKIHHA JJIs pEHICHUS ypaBHEHUH,
HEPaBEHCTB W 33Ja4 C MapaMeTpamu; M300pakaTh Ha KOOPAMHATHOHN IIOCKOCTHU
MHOYKECTBA PELICHUIN YPaBHEHN, HEPABEHCTB U UX CHUCTEM;

- yMeTb  CBOOOJHO  ONEpPUPOBaTh  MOHATUSMHU:  IOCIEAOBATEIHHOCTD,
apudmeTrnyeckass Mporpeccus, TeoMeTpudeckass Iporpeccus, OeCKOHEUHO
yObIBaro1as reoMeTpuyecKas nporpeccus; yMEHHE 3aJ1aBaTh
N0CJIEI0BATEIBHOCTH, B TOM UHCJIE C TOMOUIBIO PEKYPPEHTHBIX (OPMYII;

- YMETH OMEPUPOBATH MOHATUSIMU: HEMPEPBHIBHOCTh (PYHKIINH, ACUMITOTHI rpaduKa
byHKIIMM, TepBas H BTOpas MpPOW3BOAHAS (YHKIUH, TEOMETPUUYECKUH U
(bu3MYEeCKUl CMBICI MNPOU3BOJHOM, NEPBOOOpa3Hasi, OMpPENEIEHHBINM HHTErpa;
YyMEHHE HaxXxOAWTh AaCHUMNTOTHl rpapuka (QYHKIMHM; YMEHHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBbI, NPOU3BEACHHUS, YACTHOTO W KOMIIO3ULIUU (PYHKIIMH,
HAXOJIUTh ypaBHEHHUE KacaTeIbHOU K Tpaduky QyHKIIUY;

YMEHHE UCIOJb30BaTh IPOU3BOJHYIO [UIsl HUCCIeNOBaHUS (QyHKUMN, IS
HAXOXJICHUS HAWIyYIEro PEIIeHUs B MPHUKIAJHBIX, B TOM YHUCIE COIHAIbHO-



PKOHOMHUYECKMX U (U3UYECKUX 3aJaydax, [Js OIpeAeseHUs] CKOPOCTH U
YCKOpPEHUS; HaXOAWTh IUIOMIAAM M O00beMbl (PUTyp C TOMOIIBIO WHTETpaa;
OPUBOJUTH  NPUMEPHl  MAaTEMAaTUYECKOIO  MOJEJIHMPOBAHHUA C  [OMOUIBIO
i pepeHInaTbHBIX YPaBHEHUH;

- YMETh OIEpUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHCIIO, COIPSKEHHbIC
KOMILJIEKCHBIE YMCJIAa, MOJYJIb U apryMEHT KOMIUIEKCHOTO uucia, popma 3amnucu
KOMILJIEKCHBIX YHUCelN (TeoMeTpruieckasi, TPUrOHOMETpUYEcKasi U ainredpandeckas);
yMETh MPOU3BOJUTH apUPMETUUYECKUE NECUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTH MPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEN,;

- YME€Th CBOOOJIHO OIEpPUPOBATh MOHIATHSIMU: CpeIHEE apuPMETUUECKOE, MEeIhaHa,
HauOoNblllee W HaUMEHbIIee 3HAYEHHs, pa3Max, JAUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHWE JUIsl ONKMCAHUS YHUCJIOBBIX JAHHBIX; YMEHUE MCCIENOBATh
CTAaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpadUuecKuX METOJIOB U
AIIEKTPOHHBIX CPEACTB; rpadUyecKu HCCIEA0BaTh COBMECTHbIE HAOJIOJIEHUS C
MMOMOIIBIO IUArPaMM PACCEUBAHUS U JIMHEWHOW PETPECCHUH;

- YMEThb HAaXOJHUTh BEPOSITHOCTH COOBITUN C WCIOJIB30BAHHEM TpadUuuecKux
METOJ/IOB; TMPUMEHSTH JIs pEeHieHus 3anad (OpMYJIbl CIOXKCHHUS U yYMHOXKEHUS
BeposiITHOCTEH, (Gopmyly TONHOW  BepositHoctH, Gopmyny  beprysmm,
KOMOMHaTOpHble (akThl U (GOPMYJIbl; OLEHUBATh BEPOATHOCTU peaJbHBIX
COOBITHH;  yMEHUE  ONEpUpOBaTH  MOHATUAMM:  CiIy4yallHas  BEJIMYMHA,
pacrmpesielieHie BEPOATHOCTEH, MaTEeMaTU4YecKoe OXKHUAAaHWe, JAHUCIepcUus W
CTaHJApTHOE OTKJIOHEHUE CIy4YailHOM BENWYUHBI, (DYHKIUU pacnpeaeiaeHus u
IUVIOTHOCTH PAaBHOMEPHOI'O, IOKA3aTEJIbHOIO W HOPMAJIBHOIO paclpeieieHuN;
YMEHHE HUCMOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACHpEICICHUN ISl pELICHUs 3a/aY;
3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJIBIIUX YHCET, METOABbl BBIOOPOYHBIX
WCCJICIOBAHUI;, YMEHHE TIPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBITUX YHCEIT
B MIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTh CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU: TOYKA, NpsiMasi, IIOCKOCTb,
POCTPAHCTBO, OTPE30K, Jy4, IJIOCKUI YroJ, ABYIPAaHHBIA YTroJ, TpeXrpaHHBINA
yIroj, TEpEeCeKarIlnuecs, NapaUIeJbHble M CKPEIIMBAIOIIMECS  IPSMBIE,
MapajuieIbHOCTh U MEPHEHANKYISIPHOCTh MPSMBIX U IUIOCKOCTEHW, YToJa MEXIY
OpSIMBIMH, YTOJ MEXIy MPSMOW M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMU;
yMEHHE UCIOJIb30BaTh TPH pEHIEHUH 3ajlad M3y4YeHHbIe (DAKTBI U TEOPEMbI
IUIAHUMETPHUH; YMEHUE OLIEHHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
yMEHUE OIEepUpOBaTh MOHATUSMHU: MHOTOIPAHHHMK, CEYEHHWE MHOIOTPaHHUKA,
NPaBWIbHBIM MHOTOTpaHHUK, TMpU3Ma, NUpaMmuaa, ¢GuUrypa M IOBEPXHOCTh
BpalleHus, UWIUHApP, KOHYC, map, cdepa, pa3BepTka IMOBEPXHOCTH, CEUCHUS
KOHyCca W MWIMHApPA, NapajuleibHble OCH WM OCHOBAHUIO, CEUYEHHE UIapa,
IUIOCKOCTh, Kacawmascs cgepbl, HWINHIpa, KOHYCa; YMEHHUE CTPOUTh CEUECHHE
MHOTOTPpAaHHHMKA, UW300pakaTb MHOTOTPaHHUKH, QUIYpPBl U  MOBEPXHOCTU
BpaleHUs], UX CEUYEHHUsI, B TOM YHUCJIE C MOMOUIBIO AIEKTPOHHBIX CPEICTB; YMEHHUE



INPUMEHSTh CBOMCTBA T€OMETPUYECKUX (UTYp, CAMOCTOATENHLHO (POPMYIHPOBATH
ompezeNieHus] U3y4yaeMbIX (UTyp, BBIABUTATh THIOTE3bl O CBOMCTBAX U MPU3HAKAX
reoMeTpUUecKux (puryp, 000CHOBBIBATH WJIM ONPOBEPraTh UX; YMEHHE MPOBOAUTH
kinaccuukanmio GUTryp Mo pazIuyHBIM TpPHU3HAKAM, BBIMOJIHATH HEOOXOIMMBIC
JOTIOJTHUTENbHBIE TOCTPOEHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUAMMU: TUIOUIAAb QUTYPBI, 00bEM (QUTYDBHI,
BEJIMYMHA VYIJIa, PACCTOSHUE OT TOYKH JO IUJIOCKOCTH, PACCTOSHUE MEXKIY
OPSIMBIMHM, PACCTOSIHHME MEXIY IUIOCKOCTSIMH, IUIOWAAL cdepbl, IJI0maab
NOBEPXHOCTU  MUPAMUJIBI, TPU3MbI, KOHyca, LHJIMHApPA, O00BeM KyoOa,
IPSIMOYTOJIBHOTO TapauUlesIeNIUIe1a, MUPaMUJIbl, TPU3MbI, LHUIUHApPA, KOHYCA,
11apa; yMEeHHEe HaXOJAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX UTYD;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMU: JABUKEHUE, MapauIebHbIN MEepeHoc,
CUMMETpPHUS Ha MIOCKOCTU U B IIPOCTPAHCTBE, TOBOPOT, IpeoOdpa3zoBaHue nMogoous,
noAoOHbIe (PUTYPBI; YMEHHUE PacIiO3HaBaTh paBHbIC U MOJIO0HBIE (PUTYPHI, B TOM
yuciae B NPUPOAE, MCKYCCTBE, ApPXMUTEKType; YMEHHE  HCIOJIb30BaTh
r€OMETPUYECKHUE OTHOIICHHUS], HAXOJIUTh FT€OMETPUUECKUE BEIMYMHBI (JIMHA, YTOI,
I0Maas, 00beM) TPHU PEIICHUH 3a7a4 W3 JAPYTUX Y4eOHBIX MPEAMETOB M U3
pEATBHOM )KU3HU,

- YM€Tb CBOOOJHO ONEPUPOBATH MOHATUSIMU: MIPSIMOYTOJIbHASI CUCTEMa KOOPJIMHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOU3BEJEHUE BEKTOpA HA YUCIIO, Pa3jOKEHUE BEKTOpa Mo 0aszucy, CKajsipHOE
POU3BEJCHUE, BEKTOPHOE IIPOMU3BEJICHUE, YIOJd MEXIY BEKTOpaMHu; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPJUHATHBIA METO/ JIS PEIICHUSI T€OMETPUUYECKUX
3a/a4 U 3a/1a4y JpYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMH: MaTpHUIIA
2x2 u 3x3, onpeAennuTellb MaTPUIbl, T€OMETPUUECKUI CMBICI ONPEICITUTENS;

- YMETh MOJICJINPOBATHh PEAJIbHBIC CUTYAIlMM Ha SI3bIKE MAaTEMAaTHUKH; COCTABJISATH
BBIDOKEHUSI, YpPaBHEHHUS, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3aayH,
UCCJIEeIOBATh IOCTPOCHHBIE MOJENM C MCIHOJb30BaHUEM ammapara aiareOpsl,
UHTEPHPETUPOBATH MOJTYUYEHHBI Pe3ysbTaT; CTPOUTh MATEMATUYECKUE MOJEIH C
MOMOIIBI0O TE€OMETPUYECKUX TMOHSITUM M BEIMYMH, PEIIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 33Ja4; COCTaBIISITh BEPOSTHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH
NMOJYYEHHbIA  pe3yJibTaT,  pellaTh  NPUKIAIHBIE  3aJaud  CpPEICTBAMU
MaTE€MaTU4YeCcKOro aHaju3a, B TOM YHCIE COLUAIbHO-3KOHOMUYECKOTO U
(buU3UYECKOro XxapakTepa;

- YMEHHME BBIOMpATh MNOAXOIAIIMHA METOH Uil pPELICHUs 3aJadyd; MOHUMaHUE
3HAYMMOCTH MaTeMaTUKU B U3yYEHHH MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
SABJICHUM; YMEHUE PACIO3HABATh MPOSABJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
YMEHUE NMPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKOW U MUPOBOM
MaTeMaTH4YECKOU HAYKH;

- YMETh ONEPHPOBATH TMOHATHSAMU: pallMOHAIbHAs (YHKIUS, MOKa3aTeIbHas
byHKLHS, CTEIICHHAs byHKUMA, JorapupmMuyecKas byHKUMA,



TPUTOHOMETPUUECKUE (PYHKIUHU, OOpaTHble (DYHKIMH; YMEHUE CTPOUTh IpaduKu
U3YYCHHBIX (DYHKIMHA, HCMOJB30BaTh TIpaUKd TpU H3YYEHUH MPOIECCOB U
3aBHCHMOCTEH, MpU pEUIeHUH 3a7a4 U3 IPYruX Y4eOHbIX MPEIMETOB U 3aJay U3
peasibHOM KU3HU; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY BEJIMUYUHAMU;

- YMETh ONEPUPOBATH MOHATUSIMH: TOXIIECTBO, TOXKIECTBEHHOE MpPeoOpa3zoBaHuE,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUN W HEPABEHCTB, PABHOCHIIBHOCTH
YpPaBHEHHMI, HEPABEHCTB M CHUCTEM, palMOHAJbHBIC, HUPPALUOHAIBHBIE,
MIOKA3aTEeIIbHbIE, CTEIICHHBIE, norapupMHUyecKue, TPUTOHOMETPHUUECKHUE
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MOMOIIBIO Pa3JIMYHBIX NMPUEMOB; pEIIaTh YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IapaMeTpOM; IPUMEHATh YPAaBHEHHs, HEPABEHCTBA, UX CHUCTEMBI IS
pelieHus MaTeMaTUYeCKUX 3a7ad W 3aJad M3 Pa3IMYHbIX 00JlacTell HayKu H
pEaIbHOM KU3HU;

- YMETbh CBOOOJHO ONEPUPOBATH MOHATUSIMU: JBUKEHUE, MapauIebHbIN MEepeHoc,
CUMMETpPHUS Ha MJIOCKOCTU U B IIPOCTPAHCTBE, TOBOPOT, Ipeodpa3zoBaHue nMoaoous,
noo0HbIe (UTYPBI; YMETh Paclo3HaBaTh PaBHBIE W TMOJOOHBIE (UTYpHI, B TOM
YHUCJIE€ B IPUPOAE, UICKYCCTBE, APXUTEKTYPE; YMETh UCIIOJIb30BAaTh TEOMETPUUYECKUE
OTHOIICHUS, HAXOJUTh TE€OMETPUYECKUE BEIMYMHBI (UIMHA, YTOJ, IUIOLIAa/b,
00bEeM) MpU PEIICHUH 3a7a4 U3 JIPYTUX yUEOHBIX IPEAMETOB U U3 PEAIbHOM KU3HU
- yYMeTb ONEpPUPOBATh MOHATUSIMH:  pPALMOHAIBHBIE, HpPpPALUOHAIbHbIE,
NOKa3aTelIbHbIe, CTENEHHBIE, TOTapu(PMHUUECKUE, TPUTOHOMETPUYECKUE YPaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEepUPOBATh MOHATUAMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA, KYO,
napajielienunea, MNpu3Ma, nupaMuaa, (GUrypa © TOBEPXHOCTh BpAIICHUS,
WIMHAP, KOHYyC, Imap, cdepa, cedyeHus GUIypbl BpalleHHs], IUIOCKOCTb,
Kacaromascs cgepbl, IWIMHAPA, KOHYCa, IJIOLIAAb IOBEPXHOCTU MHPaAMUJIbI,
OpU3MBbI, KOHyCa, LMUJIUMHApPA, Iuom@anb chepbl, o0beM Kyda, TPsIMOYTOJIBHOTO
napajienenuneaa, MUpaMuibl, MPU3MbI, MWIMHIpPA, KOHYca, IIapa; YyMEHHUE
U300pakaTh MHOTOTPAHHUKU M MOBEPXHOCTH BPAILEHHUSA, UX CEYEHHUS OT PYKH, C
NOMOIBIO  YEPTEKHBIX HMHCTPYMEHTOB U 3JEKTPOHHBIX CPEACTB; YMETh
pacrno3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH IPABUIIBHBIE
MHOTOTPaHHUKHU;

- YMETb OIIEpUPOBATH MOHATHSAMH: NPSIMOYIOJIbHAasE CHCTEMa KOOpJWHAT,
KOOPJIMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAISPHOE MPOU3BEICHHUE,
yrojd MEeXAYy BEKTOpaMH, CyMMa BEKTOpPOB, MPOU3BEJIEHHWE BEKTOpa Ha YHUCJIO;
HaxXOJUTh C MOMOIIbI0 HM3YYEHHBIX (POPMYJI KOOpPAMHATBHI CEPEAMHBI OTPE3Ka,
PacCTOsTHUE MEXY ABYMS TOUKAMM;

- YyMEeTh ONEpUpPOBATH TOHSATHUSMHU: CIy4YaWHBIA OMBIT M CIy4ailHOE COOBITHE,
BEPOATHOCTh  CIy4YalHOTO COOBITUSI; YMETh BBIYHUCIATH BEPOATHOCTH C
UCIOJIb30BaHUEM TIpaUuyecKUX METOJO0B; MPUMEHATh (POPMYJIbl CIOXKEHHUS U
YMHOXKEHHSI BEPOSITHOCTEM, KOMOMHATOpHbIE (PakThl U (GOPMYJIbl IPH PELICHUH



3a/1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIL; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHE MPUBOAUTDH MMPUMEPHI POSBICHUS 3aKOHA OOJBIINX YHCET B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMeThb CBOOOJHO ONEPUPOBATH IMOHATHUSIMHU: CTEHEHb C IIEJIBIM TOKa3aTelieM,
KOpPEHb HATYypaJIbHOM CTENEHH, CTENEHb C pallMOHAIBHBIM MOKAa3aTeeM, CTENEHb C
JNEUCTBUTENLHBIM (BEIIECTBEHHBIM) TOKa3aTesieM, Jorapudm 4Yucia, CHHYC,
KOCHUHYC M TAHT€HC MTPOU3BOJILHOTO YUCJIA;

- YMETh CBOOOJHO OIEpUPOBATh MOHATUSIMHU: Tpaduk (QyHKIMHU, OOpaTHas
GyHKIMSA, KOMIO3ULKA (PyHKUUN, TUHEWHas (QyHKUWsA, KBagpaThuuHas (yHKIuS,
CTeNeHHass (YHKIMS C LENbIM MOKa3aTeleM, TPUTOHOMETpPHUUYECKHE (YHKIIHH,
oOpaTHblEe TPUTOHOMETpHUECKHE (YHKIMH, MOKa3aTesbHas U JorapudmMuyeckas
GyHKIIMU; yMeTh CTPOUTHh Trpadukyd (QYHKIMHA, BBINOJHATH MpPeoOpa3oBaHUs
rpaduKoB QyHKIIHH;

- YMEThb HCIOJb30BaTh rpaduku (YHKIMA I8 U3Y4YeHHUs MPOILIECCOB U
3aBUCUMOCTEN MpU pElIeHUH 3a]a4 U3 APYruX y4eOHbIX MPEIMETOB U U3 peabHOU
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MEX1y BEIMUYNHAMU;

- CBOOOJHO OMNEpPUPOBATh TMOHATUSAMHU: YETHOCTh (PYHKIHMH, MEPUOAUYHOCTH
GyHKIIMHA, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIHUU, SKCTPEMYM
dbyHKIMU, HauOoJbIlee W HAaUMEHbIEE 3HAYCHUS (PYHKIMM Ha TPOMEKYTKE;
yMETh IPOBOJUTH UCCIIEI0BAHNE (PYHKIUY;

- YMETb UCIOJIb30BaTh CBOWCTBA U rpapuku GyHKUUNA AJis pEeUIeHUs] ypaBHEHUH,
HEpaBEHCTB W 3aJa4 C NapameTpamu; n300paxaTh Ha KOOPAMHATHOW IUIOCKOCTU
MHOJKECTBA PEIIEHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMeThb ONEpUpOBaTh TMOHATHUSMHU: CpelHee apupMeTHUecKoe, MeaHuaHa,
HauOoNblllee W HaUMEHbIlIee 3HAYEHUs, pa3Max, JAUCIEpCHs, CTaHAAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE U3BIEKaTh, HMHTEPIPETUPOBATH
uH(popMaIuio, MpeACTaBICHHYI0 B TaliauIax, Ha JAuarpammax, rpadukax,
OTPaXKAIOIyI0 CBOICTBAa peajbHBIX MPOLECCOB U SBIEHUN; NPE/ICTABIATH
uH(OpPMAIMIO ¢ TOMOIIBIO TAOMUI[ M JUarpamM; HCCIENI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJE C MPUMEHEHHEM rpapUueCcKHX METOJOB M AJIEKTPOHHBIX
CPEICTB;

- YMEeThb ONEpUpOBaTh MOHATUSAMHU: TOYKA, NpsSMasi, IJIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBIA  YIroj,  CKpElIMBAIOIIMECs  MOpsMble,  MapaIebHOCTh U
NEPHEHANKYJISIPHOCTh IPSIMBIX U MJIIOCKOCTEN, YTOJ MEX1Y IPSIMBIMH, YTOJ MEXKITY
OpsIMOMl M TUJIOCKOCTBIO, YTOJI MEXIY IUJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH O
MJIOCKOCTH, PACCTOSIHUE MEXKTy NPSAMBIMU, PACCTOSHUE MEKY MIIOCKOCTSAMU;

- YMEThb WHCIIOJIb30BaTh NPU pEHICHUH 33aJau H3Y4YeHHbIE (PAKTBI U TEOPEMbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- yMeThb OIEpUpOBaTh MOHATUSAMHU: NPSIMOYTOJIbHAasg CUCTEMa KOOpPJAMHAT,
KOOpPAMHATBI TOYKH, BEKTOpP, KOOPJAMHATHl BEKTOpA, CKAJISIPHOE INPOU3BEICHUE,
YroJd MEXAY BEKTOpaMH, CyMMa BEKTOpPOB, MPOU3BEJICHHE BEKTOpa Ha YHUCJO;



HaXOJUTh C MOMOIIbI0 HM3YYEHHBIX (POpPMYNI KOOpPAMHATBHI CEPEAMHBI OTpPE3Ka,
paccTosiHUE MEXIY IBYMS TOUKaAMU;

-yMeTh BBIOMpATh TMOIXOANIMNA W3YUYCHHBIH METOJ JUIsl PEIICHHs 3a/aqw,
pacro3HaBaTh MaTeMaTH4YecKue (pakThl U MaTEMaTHUYECKHE MOENN B MPUPOIHBIX
U OOIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YyMEHHUE NPUBOJUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKH.

- YyMETh ONEpUpPOBATH MOHATUSMHU: CIy4YaWHBIA OMNBIT M CIy4ailHOE€ COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHS; yMETh  BBIYMCIATH BEPOSTHOCTH €
UCIIOJIb30BAaHUEM TpapUUECKUX METOJOB; MPUMEHSAThH (OPMYJIbl CIOXKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHAaTOpHBbIE (aKThl U (OPMYJIbl MPU PELICHUU
3aJla4; OIICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO CO CITy4alHBIMU
BEJIMYMHAMU; YMEHUE MIPUBOAUTH IPUMEPHI MTPOSIBICHUS 3aKOHA OOJIBIIMX YUCEN B
IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETh OIICPUPOBATH TOHATHAMHU: (YHKIOMSA, HEOpepbIiBHAS  (QYHKIHUS,
NPOM3BOJHAS, TEPBOOOpa3Has, OMPENCICHHBI WHTETpalx, yMETh HaXOAWUTh
MIPOU3BOIHBIC AJIIEMEHTAPHBIX (DYHKIMI, WCIOIB3Yys CIPAaBOYHBIC MaTEPHAIIbI;
UCCJIEIOBATh B MPOCTEHIMX ciydasx (YHKIMH HAa MOHOTOHHOCTb, HAaXOJUTh
HanOOJIbIITNE U HAMMEHBIINE 3HaUCHUS QYHKIUN; CTPOUTH rpadKi MHOTOWICHOB
C UCIOJNb30BaHMEM  ammapara MaTeMaTUYeCcKOTO  aHauM3a; MPHUMEHSTH
NPOM3BOJHYIO TMIPU pEIIeHWHM 3aJad Ha JIBIDKEHUE; pelarh MPakTHKO-
OpMEHTHUPOBAHHBIC 3aJaud Ha HaWOONbIIME W HAUMEHBIIME 3HAYCHHUs, Ha
HaXO0XJICHUE TIyTH, CKOPOCTH U yCKOPEHHUS;

- YMETh OTIEPUPOBATH MOHATUSIMHU: JBUKEHUE B IPOCTPAHCTBE, MOAO0HBIE (DUTYPHI
B IIPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHUE IUIOUIA/Iel TOBEPXHOCTEH U 0ObEMOB
NOI00HBIX (DUTYp TIPH PEUICHUU 3a]1aY;

- YMETh BBIYUCIISITH TEOMETPUUYECKUE BEIMYMHBI (JJIMHA, YTOJ, IUIOIIA/lb, O0BEM,
TUTONIA/Ib TOBEPXHOCTH ), UCIIONIBb3YS U3YUCHHBIE (POPMYIIBI U METOIbI

1.5. Kostu4yecTBO 4acoB HA OCBOCHHME YUYCOHOM JUCHUILIMHbI:
MakCUMaJbHOW yueOHOM Harpy3ku oOydaromerocs 268, B Tom uwmcre:
00s13aTeIbHOM ayAUTOPHOM yueOHOM Harpy3Kku obydatomierocs 268 gacos.

2.  CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOW
JTUCHUILIAHBI

2.1. O0beM y4eOHOM IMCUMIIMHBI M BUABI Y4e0HOil padoThI

Bup yueGHo# paboTh O0neM B
yacax

O06neM 00pa3zoBaTeIbHON MPOTPAMMBI TUCITUTLTMHBI 268

B T.U.

OCHOBHOE COJICpKAHUE 262

BT. 4..




TEOPETHUECKOE 00yUeHUE 174

PaKTUYECKUE 3aHATHUS 88

IIpome:xxyTouHas arTecTanus (3K3aMeH) 6




2.2. TemaTu4yecKuil IJIAH U COJEPKAHHUE TUCHUILINHBI

Conepxanue y4eOHOro MaTrepuasa (0CHOBHOe U NPOo¢ecCHOHATBHO-
HaumeHoBaHue pa3ieioB . Oo6bem dopmMupyemblie
OPHEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTHYECKHNE 3AaHATHS, NPUKJIATHON
U TeM 4acoB KOMIIeTeHI[U T
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOe coep:kaHue
Paznen 1. IloBTopenme 16
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yaeOHOTO MaTepuala
Lenb U 3aJauM | bazoBele 3HAHUS W yMEHMS IO MaTeMaTuke B MpodeccHOHAIbHOH U B
MaTeMaTHKU IIPH | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHHH CIIENUANBHOCTH | KOMOMHHUPOBAHHOE 3aHATHE 2
Tema 1.2 Cogepxanue yaeOHOTO MaTepuala
Uucna w©  BblyMCIeHUA. | JlelicTBUS HAJ MOJIOXKUTEIBHBIMEI U OTPUIIATEIILHBIME YUCIAMU, OOBIKHOBEHHBIMHU U
Bripaxenus U | ICCITUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (POpPMYIIbl COKPAILIECHHOTO YMHOKEHHUS. 2 OK-01, OK-02,
KomOuHHpOBaHHOE 3aHATHE OK-03, OK-04,
OK-05, OK-06,
Tema 1.3. Buapl miockux Guryp v ux miomamis. OK-07
I'eomerpus Ha mmockocTu | [IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCe T€OMETPUU Ha MIIOCKOCTH
2
[IpakTnueckoe 3aHsTHE
Tema 1.4 Coneprkanne yueOHOTro MaTepuasa
IIpouenTtHeie BeluncacHUs | [IpocThie MPOIEHTHI, pa3HbBIE CIIOCOOBI UX BBIYUCICHUS. CIIOKHBIC TPOLICHTHI
[IpakTrueckoe 3aHsTHE 2
Tema 1.5 Coneprkanne yueOHOTO MaTepuaa
VYpaBHEeHMs M HEPABEHCTBA | JIMHEeHHbIe, KBaJIpaTHbIC, TPOOHO-TMHCHHbBIC YPAaBHCHHS 1 HEPABCHCTBA
[IpakTrueckoe 3aHsTHE 2




Tema 1.6
CucreMbpl ypaBHEHHH H

Conepxanue yueOHOTO MaTepuaia

CriocoOb! pemieHus: cucTeM JUHEWHBIX ypaBHeHuil. [lonarus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens Mmarpuipl. Merton I'aycca. CucTeMbl HEJIMHENWHBIX YpaBHEHHU. 4
CucreMbl HEpaBEHCTB
KoMOuHHUpOBaHHOE 3aHATHE
Tema 1.7 Coneprkanue yueOHOTo MaTepuaa
BxonHoii KOHTPOJIb Boruncnenuss u mpeoOpa3oBaHusi. YpaBHEHUS W HepaBeHCTBA. [eomeTpusi Ha
IJIOCKOCTH 2
KonTtponbHas pabora
Paznen 2 [Ilpsamble u 16
IVIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. CogepxaHue yaeOHOTO MaTepHrala
OcHoBHBIE nousatus | [lpeamer crepeomerpuu. OCHOBHBIE TOHATHSA (TOYKa, MpsiMast, IUIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTBo).  OCHOBHBIE — akCMOMBI  cTepeomerpuu.  llepecekaromuecs, 2
Pacrnionoxkenue npsAMBIX M | mapajulebHbIE ¥ CKpelIMBafoIIuecs  mpsmble. [Ipu3HaK W CBOWCTBO
IIJIOCKOCTEN CKpeIIMBAIOIIUXCS NpAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
KoMOuHHUpOBaHHOE 3aHATHE
Tema 2.2. Cogepxanue yaeOHOTO MaTepuala OK-01. OK-03
IlapannensHOCTh HpsAMBIX, | [lapannensHpie mpsiMas u 1wiockocTh. Omnpenenenue. IlpusHak. CsoiicTBa (C OK-0 4’ OK-07’
OpsMOM M IIJIOCKOCTH, | IoKa3arenbcTBOM). [lapamnensabie uiockoctu. Onpenenenue. [Ipusnak. CBoiicTBa ’
IJI0CKOCTEN (c nmoxazarennbcTBoM). Terpasap u ero nsneMeHTol. [lapamienenunen u ero
aneMeHThl. CBOMCTBA MPOTUBOIOIOKHBIX TPAHEN U JUaroHaiel napajuieiaenunesaa. 4
[Toctpoenue ceuenuii. Pemienue 3amay.
KoMOuHHUpOBaHHOE 3aHATHE
Tewma 2.3. CogepxaHue yaeOHOTO MaTepHrala
IlepnieH UKy ISIPHOCTD [lepnenaukynsipusie npsimbie. [lapainensHbie MpsiMble, MEPHEHIUKYISIPHBIE K
MPSIMBIX, IPSIMOM U wiockocTy.  [Ipu3HaK  MepneHAMKYJISIPHOCTH  MPSAMOM M IJIOCKOCTH.
IIJIOCKOCTH, TIOCKOCTEN Joxka3zatenbctBo. [lepnenaukyinsp u HakjaoHHas. lleprneHauKyIspHbIE MIOCKOCTH.
[Ipr3Hak nepneHauKyJISIpHOCTH TI0CKOCTEN. [loka3aTenbCTBo.
PaccTrosinust B mpocTpaHCTBE 2




KoMOuHMpoBaHHOE 3aHATHE

Tema 2.4. CogepxaHue yaeOHOTO MaTepHrala
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyjspax. JlokazarenbCTBO. YToJ MEXKIy HNPSMOW U
TICPHCHANKYIpax IJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMHU 2
KoMOuHHUpOBaHHOE 3aHATHE
Tema 2.5. Axcuombl  crepeoMerpur. [lepneHAUKYIIpHOCT NPAMOM H  IUIOCKOCTH,
[TapannensHele, napajuieIbHOCTh JIBYX MPSIMBIX, NEePHEHANKYISIPHBIX MJI0CKOCTH,
NepHeHUKYIIpHbIE, NepPHEHAUKYISIPHOCTD MJIOCKOCTEHN
CKPEILLIMBAIOIINECS MTPSIMBbIE 4
[IpakTnueckoe 3aHsTHE
Tema 2.6. Coneprkanne yueOHOTO MaTepuaa
Pemenue 3amay. Ipsamele u | PacnonoxeHne NpsMbIX M IJIOCKOCTEH B MpocTpaHcTBe. [leprneHauKyIsipHOCTh U
MIJIOCKOCTH B | MapaJuIeIbHOCTD MPSAMBIX U IIIOCKOCTEN. CKpelBaIOIINECs PSIMbIE
MIPOCTPAHCTBE KonTponbhas pabota 2
Paznen 3. Koopannarsl u 12
BEKTOPbI
Tewma 3.1 Cogepxanue yueOHOTO MaTepuala OK-02, OK-03,
JlexkapToBbl KOOpAMHATHL B | JlekapTOBBI KOOPAWHATHI B MpocTpaHcTBe. IIpocTeifinmme 3ajgadyu B KOOpAMHATAX. OK-04, OK-07
npocrpancTBe. Paccrosnue | PaccrosiHue Mex Iy TByMs TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 2

MEXIy JBYMS TOYKaMH.
Koopaunatsl cepeauHbI
OTpe3Ka

KoMOuHHUpOBaHHOE 3aHATHE




Tema 3.2

BekTopsl B IpOCTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHOE TPOM3BENCHUE

Conepxanue yueOHOTO MaTepuaia

Bextopel B mpoctpaHcTBe. ClI0O)KEHME M BBIUMTAHUE BEKTOPOB. YMHOXKEHHUE
BeKkTOpa Ha uucio. KommnnanapHeie BeKTOpbl. CKalXspHOE MPOU3BEACHUE BEKTOPOB.
PasnosxeHne BeKTOpa 10 TpeM HEKOMILIaHAPHBIM BekTopaM. KoopanHaTel BekTopa,

BEKTOPOB CKAJIIPHOE MPOMU3BEICHNE BEKTOPOB B KOOpAUHATAX, YTOJI MEXAY BEKTOPaMH, YIroJl 4
MEXAY NPSIMOM U IMIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y PaBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMBIC OMpPEeACTUTENS 2X2
KoMOuHMpoBaHHOE 3aHITHE
Tema 3.3 IIpodeccuonaIbHO-OPHEHTUPOBAHHOE coJep:KkaHue (comep:xkanue
[IpakTuxo- NMPHUKJIATHOT0 MOXYJIA)
OpHMEHTHPOBaHHbBIC 3aJa4yM | KoopanHAaTHAS MIOCKOCTh. BBIUMCIEHNE PACCTOSIHUM M IUIOLIAJEH Ha IUIOCKOCTH.
Ha KoopAuHaTHOH | KonmruecTBEeHHBIC PacyeThl 4
IIJIOCKOCTH [IpakTHueckoe 3aHsATHE
Tewma 3.4 Cogepxanue yaeOHOTO MaTepuala
Pewmenne 3a1a4. | JlekapToBBl KOOPAMHATHI B NMpocTpaHCTBe. BekTopsl B mpocTpancTBe. CioxkeHUe u
Koopaunatsl u BEeKTOpHI BBIYMTAaHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha uucio. KoMiuiaHapHble BEKTOPBHI.
CkansipHOoe  NpPOU3BEACHHE  BEKTOpPOB. Pa3znoxeHue BekTopa MO  TpeM
HEKOMILJIaHApHBbIM BeKTOopaMm. [Ipocteiiiue 3amaun B koopauHatax. KoopauHaTsl
BEKTOpA, PACCTOSIHUE MEKy TOUYKaMH, KOOPAMHATHI CEPEAUHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXKIy BEKTOPAMH, YIOJl MEXIY 2
OpsIMOM M MJIOCKOCTBIO, YTOJl MEXKAY MIIOCKOCTSIMU
KonTtponbHas pabora
Pazgen 4. OcHOBBI 28
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
T — OK-01, OK-02,
OK-03, OK-04,
Tema 4.1 CogepxaHue yaeOHOTO MaTepHrala 0K-05. OK-06
Tpuronomerpudeckue Panuannas mepa yria. [loBopoT Touku BOKpYr Hauyana koopauHat. OmpeneneHue OI’<-O7 ’
(GYHKIIMH IPOM3BOIBHOIO | CHHYCa, KOCHHYCA, TAHT€HCA M KOTaHTeHCa. 3HAKU CHHYyCa, KOCHHYCA, TAHT€HCa U 2

yria, yacia. Paguannas u
rpaxycHas Mepa yria

KOTaHT'€HCa I10 YCTBCPTAM. 3aBHCHUMOCTh MCXKIAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM
M KOTAaHI'CHCOM OJJHOI'O X TOI'0 K€ yTIjia




KoMOuHMpoBaHHOE 3aHATHE

Tema 4.2

OcHoOBHBIE
TPUTOHOMETPUUECKHE
TOXK]IECTBA.

®opmyJibl TPUBEACHUS

Conepxanue yueOHOTO MaTepuaia

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O
u - o. Dopmybl mpuBeeHUS

KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [JBYX
YIJIOB
Cunyc 51 KOCHHYC
JIBOWHOrO yria. @opmMyisl

ITOJIOBUHHOI'O yI'Jia

Conepxanue yueOHOTO MaTepuaia

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

JIBOWHOrO yria. Dopmyiibl [IpeoOpazoBanms
TPUTOHOMETPUYECKUX (YHKIUH B TPOU3BEICHHWE W TPOU3BEICHUS B CyMMY.
BrlpaxkeHne TpuUroHOMETpUYECKMX (YHKIHMK uepes

aprymenTa. [IpeoGpa3zoBanus MpOCTEHIITMX TPUTOHOMETPUICCKUX BhIPAKESHUM

IMOJIOBUHHOTO  yTIJIa. CYMMBI

TAaHI'€HC IIOJIOBMHHOI'O

KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.4 Cogepxanue yaeOHOTO MaTepuala

Qynkuuy, HX CBOMCTBA. | O6MacTb ONpeeNeHUsI 1 MHOXKECTBO 3HaueHH (pyHKimil. YETHOCTh, HEYETHOCTD,
CriocoOsr 3aJaHMs | IepuoANYHOCTh QyHKIMHA. CriocoObl 3a1aHust QyHKIHIA

byHKIMi KoMOMHHMPOBAHHOE 3aHATHE

Tema 4.5 Coneprkanue yueOHOTo MaTepuaa

Tpuronomerpuueckue OO6nacTh ompeneNneHuss ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKIUH.

¢byHKIMH, UX CBOICTBa U

YETHOCTh, HEUETHOCTD, IEPUOIUNIHOCTh TPUTOHOMETpHUECKUX (pyHKIHMil. CBONCTBA

rpaduKu U rpaduku QyHKIMA y = cOS X, y =sin X, y =tg X, y = ctg X.
KomOunupoBanHoe 3aHsTue.
Tema 4.6 CogepxaHue yaeOHOTO MaTepualia
[IpeobpazoBanue Cikatue 1 pacTsHkeHHe TpaKOB TPUTOHOMETPHUUECKUX (PYHKITUH.
rpadukoB [IpeoOpazoBanne rpadiKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
TPUTOHOMETPHUECKHUX [TpakTHueckoe 3aHATHE
byHKIMII
Tema 4.7 Hcnonp3oBaHrue CBOWCTB TPUTOHOMETPUYECKHUX (PYHKUIUN B TPOQECCHOHATBHBIX
Onucanue 3a7a4ax
MIPOU3BO/ICTBEHHBIX

mnmponeccoB C€ IHOMOUIBIO

[IpakTnueckoe 3aHsTHE




rpaduKoB QyHKIHI

Tema 4.8 CogepxaHue yaeOHOTO MaTepHrala
OobpatHbIe OO6parnbie Tpuronomerpuueckue GpyHkuun. Mx cBoiicTBa u rpaduxu
TPHTOHOMETPHHCCHE KoMOuHMpoBaHHOE 3aHsATHE
byHKIII
Tema 4.9 Coneprkanue yueOHOTO MaTepuaa
Tpuronomerpudeckue YpaBHeHHEe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
ypaBHEHUs U HEpAaBEHCTBA | PemieHre TPUTOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: MpOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJSIIMECS K KBaJpaTHBIM, pelllaeMble
pa3lioKEHUEM Ha MHOXKHUTEIU, OTHOPOIHBIE.
[Ipocreliline TPUrOHOMETPUUECKHNE HEPABEHCTBA
KoMOnHHUpOBaHHOE 3aHATHE.
Tema 4.10 Coneprkanne yueOHOTo MaTepuaa
Cucremsl CucTtembl IPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUM
TPUTOHOMETPUUECKHUX KoMOunMpoBanHoOe 3aHsTHE
YpPaBHEHUU
Tema 4.11 Coneprkanne yueOHOTO MaTepuaa
Pemienne 3amay. ocHosel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI M HEPaBEHCTB B TOM YHCIIE C HCIOJb30BaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKITHH.
byHKIMN KontponbHas pabora
Paznea S.
KoMiuiekcHbie ynciaa
Tema 5.1 Coneprkanue yueOHOTo MaTepuaa

KomiuiekcHble yncia

[TonsiTne KomIutekcHOro umcia. ComnpspkeHHBIE KOMIUICKCHBIE YHCIa, MOIYJIbh U
®opmMma
anreOpandeckas).

APTYMCHT  KOMIIJICKCHOT'O qucia. 3allMCl  KOMIIJIICKCHOI'O qucia

(reomeTpuyeckas, TPUTOHOMETpPUYECKa, Apudmernueckue

I[GﬁCTBHH C KOMIIJICKCHBIMH YHCJIaMH

KoMOuHMpoBaHHOE 3aHsATHE




Tema 5.2 CogepxaHue yaeOHOTO MaTepuala
[IpumeHenue BelllonHEHWE  pacyeToB € NOMOIIBKD  KOMIUIEKCHBIX — yucenl.  [Ipumepst
KOMIUIEKCHBIX YHCe MCIIOJIb30BaHUsI KOMIUIEKCHBIX YUCEl 2
[IpakTrueckoe 3aHsATHE
Pazgen 6. IlpomsBonHas 32
byHkuum, ee
NpUMeHeHHe
Tema 6.1 CogepxaHue yaeOHOTO MaTepuala
Ilonsrue IIPOU3BOAHOMU. | OmpeielICcHHe YHCIIOBOM IOCIIEOBATEILHOCTH U CIocoObl ee 3amanusa. CBoMCTBa
@opMysibl M TpaBWJIA | YHCIOBBIX TOCienoBaTenbHOCTEH. OmpeneneHue mpenena MocIeI0BaTeIbHOCTH.
muddepeHmpoBaHus Boruncnenne — mpenenoB  mocnenoBarenbHocTed.  Ilpemen  QyHknum - Ha 2
o6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenTta. [Ipupamenue
¢yHkumu. 3amadd, NPUBOSIIME K TOHATHIO MPOW3BOAHOW. Ompenenenue
IIPOU3BOJHON. AJTOPUTM OTBICKAHUS IIPOU3BOAHOMN OK-01, OR-02,
KoMOuHHpOBaHHOE 3aHATHE OK-03, OK-04,
OK-05, OK-06,
Tema 6.2 Cogepxanue yueOHOro Matepuasa OK-07
[Tpoun3sBoaHBIC cymmel, | @opmynel nuddepentmpoanus. [Ipasuna nuddepernupopanus 4
pasHOCTH  TIpom3BeJeHUs, | KoMOMHMpPOBaHHOE 3aHATHE
YacTHOTO
Tema 6.3 Cogepxanue yaeOHOTO MaTepHrala
IIponsBonHbIe Omnpenenenue cnoxHoi GyHKIuH. [IponsBogHAsT TPUTOHOMETPUYECKUX (DYHKITHA.
TPUTOHOMETPUYECKUX [IpousBoaHas ClOXHON (QYHKIIMU
Gynxuuii.  Ipomssonnas | KoOMOMHMPOBAHHOE 3aHSTHE 4
CIIOKHOM (yHKIIUH
Tema 6.4 Coneprkanue yueOHOT0O MaTepuaa
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ITonsiTue 0
HETPEPHIBHOCTH (PYHKIIUH.
Meron uHTEpBAIOB

[Tonsitue nHempepwiBHOM ¢GyHKIuU. CBoiicTBa HemnpepbiBHOW ¢yHKIUHA. CBS3b
MEXIY HEIPEPhIBHOCTHIO U TP PEpeHIIMPYEMOCTHIO (QYHKIUHU B TOUKE. AJITOPUTM
pelLIEeHNs HEPAaBEHCTB METO1I0M MHTEPBAJIOB

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.5 Copneprxanue yueOHOTO MaTepuana
I'eomeTpuueckuit u | eoMeTpuyeckuii CMBICT TPOU3BOAHON (YHKIMHM — YIJIOBOH KO3(UIMEHT
buznueckuit CMBICII | KacaTeIbHOU K Tpaduky (YHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOW K TpaduKy
IIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTAaBIIEHUS YPaBHEHHS KacaTeNbHOW K TpaduKy (yHKIUU
y=fx)
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 6.6 Copneprxanue yueOHOTO MaTepuana
dusnueckuit cMbICIT | DU3UYeCKUui (MEXaHMYECKUI) CMBICT HPOM3BOJHOW — MIHOBEHHas CKOPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (t)
npodeccuoHaTbHBIX [IpakTHYecKoe 3aHATHE
3aavax
Tema 6.7 Coneprkanue yueOHOT0O MaTepuaa

MOHOTOHHOCTh (PYHKITUH.
Touku s3KcTpEeMyMa

Bospacranne u yOpiBaHWe (yHKIIMHM, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
GyHKIUM 3HAaKy Tpou3BoAHOW. [loHSITHE TNPOU3BOMHON BBICHIETO TOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOJHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMHM Ha
oTpe3ke. 3ajJaud Ha MAaKCUMyM M MUHUMYM. [IOHSITHE acHMMITOTHI, CIOCOOBI HUX
ompezeneHus. AITOPUTM HCCIeNoBaHUS (YHKIIMU W TMOCTPOCHHs ee Tpaduka C

MOMOILBIO TPOU3BOIHOMN. J[poOHO-NTMHEeHAs PYHKIUS

KoMmOuHUpOBaHHOE 3aHATHE

Tema 6.8
HccnenoBanune QyHKIUN u
MOCTPOCHHE TPapUKOB

CopneprkaHue yueOHOTO MaTepraa

Hccnenoanue pyHKIIMM HA MOHOTOHHOCTH U ITOCTPOEHHE I'PpaUKOB.

KoMOuHMpoBaHHOE 3aHATHE

Tema 6.9 HaubGombpuree u

HauMCHBIIICC 3Ha4YCHUA

CogepxaHue yaeOHOTO MaTepHrala

Haxoxaenne HauOONbIIET0 W HAUMEHbBINETO 3HauYeHUH (YyHKIWN, MOCTPOCHUE
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byHKIUN rpauKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM arapara MaTeMaTHuecKoro aHajlinu3a 2

KoMOuHMpoBaHHOE 3aHsATHE
Tema 6.10 Haumensbiniee u Hanbombiee 3HaueHne QyHKIUN
Haxoxnenue
ONITUMAJIBHOTO pe3yibTara | [IpakTHyeckoe 3aHsITHE 4
C MOMOIIBIO MPOU3BOTHOM
B IIPAKTUYECKHX 3aJa4ax
Tema 6.11 Coneprkanue yueOHOTo MaTepuana
Pemenue 3anay. | @opmyisl U nipaBuia auddepenuupoBanus. Uccnegopanue GyHKIMN ¢ TOMOIIBIO
[TponsBonHas ¢pyHKuMH, €€ | mpousBoaHOM. Hanbombiliee 1 HauMeHbIIee 3HaYCHUS QYHKIIUN 2
pUMEHEHHE KontponbHas pabora
Paznea 7. 40
MHoOrorpaHHMKN M TeJia
BpalleHHs
Tema 7.1 Coneprkanue yueOHOT0O MaTepuaa
Bepmmnel, pebpa, rpanu | ITonsitue MHOrOrpaHHHMKa. Ero sjeMeHTBI: BEpHIMHBI, pebpa, rpaHu. J@aroHaib.
MHOT'OTpaHHUKA CeueHnue. Brinykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH

KoMOuHMpoBaHHOE 3aHATHE 2

OK-01, OK-02,

Tema 7.2 Copepxanue yueOHOro Marepuala OK-03. OK-04
[Ipusma, ee | [lonarue npusmbl. Ee ocHOBaHus U GokoBble rpaHu. Beicota mpusmel. [lpsamas u OK-0 5’ OK-0 6’
COCTaBISIIOIME, CEUYEHHE. | HAKIOHHAA Npu3Ma. [IpaBuibHas npusma. Ee cedenune OI,<-O7 ’
llpsvas u  mpaBuibHas | KoMOHHIPOBAHHOE 3aHSITHE 2
MIPU3MBI
Tema 7.3 CogepxaHue yaeOHOTO MaTepHrala
[Tapamnenenunen, Ky0. | [Tapanienemnumesa, CBOCTBA MPSIMOYrOJBHOrO mHapajuienenumnena, Ky6. CedeHue
Ceuenue KyOa, | Ky0a, mapaiesenumena
napajuiefnenumneaa Komb6unupoBanHoe 3ansarue 2
Tema 7.4 Coneprkanue yueOHOT0O MaTepuaa
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[Tupamupa, ee
COCTABJISIOLIUE, CEYCHHE.
IIpaBunbHasgs  nupamuia.

VYceuennas nupamuaa

[Iupamuga u ee »snemeHThl. Ceuenne nupamuabl. [IpaBuibHas nUpaMuaa.

YceueHHas nupamuaa

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.5

Copneprkanue yueOHOTO MaTepraa

boxosas u nosiHas | [Tnomaas G0KOBOW ¥ MOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI

IMOBEPXHOCTH npu3Mbl, | KoMOMHUpOBAaHHOE 3aHATHE

MU PaMHU/IbI

Tema 7.6 CogepxaHue yaeOHOTO MaTepuala

Cummerpus B KyOe, | CHMMeTpHsT OTHOCHTENIBHO TOYKH, NpIMOH, IuiockoctH. Cummerpus B Kyoe,

napajuieienunese,
[Ipu3Me, IUpaMujIe

napamjejicnmIieac, npusmMe, mupamMmmuiac

KoMOuHUpOBaHHOE 3aHATHE

Tema 7.7 CummeTpus B IPUPOIE, APXUTEKTYPE, TEXHUKE, B OBITY
[Ipumepsl cummeTpuii B
npodeccun
[IpakTrueckoe 3aHsTHE
Tema 7.8 CogepxaHue yaeOHOTO MaTepuala
[IpaBuibHbIE [TonsiTHE MpaBUIIBHOTO MHOTOTpaHHUKa. CBOKMCTBA MPABUWJIBHBIX MHOTOIPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsATHE
CBOMCTBA
Tema 7.9 Coneprkanue yueOHOT0O MaTepuaa
Hunuuap, ero | Hununnp u ero snementsl. CeueHne HuIMHIpa (mapajijielbHOE OCHOBAHUIO M OCH).
cocraisitome. Ceuenue | Pa3BepTka HUIMHIPA
WIAH]IPA KoMOuHMpoBaHHOE 3aHITHE
Tema 7.10 Konyc u ero osmementol. CeueHue KoHyca (mapajyielbHOE OCHOBAaHHMIO U
Konyc, €ro | mpoxoJsiiee Yepe3 BEpIINHY), KOHHYecKue ceueHus. PazpepTka koHyca
cocrapisitonue. CedyeHue
KOHYyca

KoMOuHMpoBaHHOE 3aHATHE
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Tema 7.11 Coneprkanue yueOHOT0O MaTepuaa

Y ceueHHbIi KOHYC. | YceueHHbli KoHYyC. Ero 06pa3zyromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHyCa

Tema 7.12 Coneprkanue yueOHOTo MaTepuaa

[ap u cdepa, ux ceueHus

[Tap u cdepa. Bzaumuoe pacmonoxxkenune chepbl u miockoctu. CedeHue miapa,
cthepsr

KoMOuHMpoBaHHOE 3aHITHE

Tema 7.13
[Tousatue 00 oOBEME Tena.

Conepxanue yueOHOTO MaTepuaia

[Tonstne 06 ob6beme Tema. OOBeM Kyba W TPSIMOYTOJNBHOTO MapajuleNenuIe/a.

OTHollIeHne 00beMOB | OObeM mpu3Mbl W HUIHHApPA. OTHOIIEHHE O00BEMOB  MOJOOHBIX — TEIL.
MOAOOHBIX TEJ ['eomeTpuyeckuii CMBIC OMPEAEIUTENS 3-T0 MOPsIIKa
KoMmOuHUpOBaHHOE 3aHATHE
Tema 7.14 CogepxaHue yaeOHOTO MaTepHrala
O0beMBI ®W  IUIOHIAAM

IMOBEPXHOCTEN TEll

O06bembl mupaMuibl 1 KOHYca. O0beM mrapa. [Tnomanu moBepXHOCTEH TEN

KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.15 Cogepxanue yaeOHOTO MaTepHrala

KombOunanuu KoMOuHammu reoMmeTpuaecKux Tei

MHOIOIPDaHHUKOB W Tel | [IpakTrueckoe 3aHATHE

BpalICHUs

Tema 7.16 Coneprkanue yueOHOT0O MaTepuaa

I'eomerpuueckue Hcnonb3oBanne KOMOMHAIMI MHOTOTPAHHUKOB M TEN BpAIIEHUS B MPAKTHKO-

KOMOWHAIMH Ha MPaKTHKE

OpPUCHTHUPOBAHHBIX 3aJa4ax

[IpakTrueckoe 3aHsATHE

Tema 7.17
Pemrenue 3a7ady.
MHOrorpaHHuKM #  Tela

BpaIieHus

CopneprkaHue yueOHOTO MaTepraa

OO0BEMEBI U ImIomaau MMOBEPXHOCTHU MHOT'OT'PAHHHUKOB M TCJI BpalllICHUA

KonTtponbHas pabora
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Pazgea 8. 12
IlepBooGpa3nasn
byHkuum, ee
NpUMeHeHHe OK-01, OK-02,
Tema 8.1 Cogepxanue yueOHOro MaTrepuala OK-03, OK-04,
IlepBooOpa3Hass (yHKUMU. | 3amaua O BOCCTAHOBJICHHWH 3aKOHA JIBMKEHHS IO M3BECTHOW CKopocTh. IToHsATHE OK-05, OK-06,
[TpaBuna HaxoXXJeHusd | mHTerpupoBanusi. O3HAKOMJIEHHWE C TOHATHEM HWHTErpajia M IMepBOOOpPA3HOM IS OK-07
epPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBSI3b NMEPBOOOpa3HONW M €€ MPOU3BOJHOM,
BBIYUCIICHHE NEPBOOOpa3HOM i maHHOW ¢yHkuumu. Tabnuma dopmyn s
HaXOXKJCHUS NepBOOOpa3HbIX. M3ydueHune npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2
KoMOuHMpoBaHHOe 3aHsTHE
Tema 8.2 CogepxaHue yaeOHOTO MaTepuala
[Inomans KpUBOIMHEWHOM | 3amaun, NMPUBOAAIINE K TOHSATHIO ONPEICTIEHHOrO WHTErpaja — O BBIYUCICHUH
Tparnenuu. @opmyna | IONIAad  KPUBOJIMHEWHON Tpalenud, O TIepeMeIleHnd TOdYKH. [loHsaThe
Hrrotona — JleiiOauia ONpeAeEHHOIO0  HMHTErpara. l'eomeTpuueckuid u  QU3NYECKUN  CMBICT
onpeneneHHoro uuterpaia. opmyna Herotona— JleiiOnuia 2
KoMmOuHUpOBaHHOE 3aHATHE
Tema 8.3 Coneprkanue yueOHOT0O MaTepuaa
Heonpenenennsiit u | IlonsiTHe HEOIIPEAECIIEHHOT O UHTETpajla
ONpPE/ICNCHHBII HHTErpaibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 8.4 CogepxaHue yaeOHOTO MaTepuala
[TousiTue 00 | 'eoMeTprUYeCKHii CMBICIT OMPEIEICHHOT0 HHTErpajia
OTIPEZIENIEHHOM HMHTerpaie | KoMOMHHPOBaHHOE 3aHATHE 2

KaK IJI0LIa I
KPUBOJIMHEWHOW Tpanenuu
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Tema 8.5
OrnpeznenieHHBI  UHTErpaj

I'eomeTpuyeckuii cMbicil  ompeaeneHHoro wuHterpana. ®dopmyna HeroroHa -
JleitOHuma.

B KU3HU Pemenue 3amau Ha MpUMEHEHUE WHTETPpaa NI BEIYUCICHUS (DU3HMUECKUX BEITHMUNH
U IIonaaen
[IpakTrueckoe 3aHsTHE 2
Tema 8.6 Coneprkanue yueOHOTo MaTepuaa
Pemenne 3amad. | [lepBooOpasHas ¢pynkuuu. [IpaBuiia HaxoxaeHus nepsoodpasHbix. Ee npumenenue
IlepsooGpasnas ¢ynkumy, | KontponsHas padora 2
ee IpUMEHEHUE
Paznen 9. 12
Crenenu U KOpPHH.
Crenennasi pyHKIus
Tema 9.1 Coneprkanue yueOHOT0O MaTepuaa
Crenennas ¢QyHKuus, ee | [TousTue KOPHSI N-OM CTENEHU W3 ACHCTBUTEIBHOTO yuciaa. OyHKIUU Y = Vx nx
CBOHCTBA cBoiicTBa u rpaduku. CBOWCTBAa KOPHS N-OW CTETICHH
KomOunupoBaHHoOe 3aHsTHE 2
Tema 9.2 Cogepxanue yaeOHOTO MaTepHrala
[Ipeobpa3zoBanue [Tpeo6paszoBaHne HPPALHOHATBHBIX BRIPAKEHHIT OK-01, OK-02,
BBIPOKEHUH C KOPHAMH N- | KoMOMHMPOBAHHOE 3aHSATHE 2 OK-03, OK-04,
Ol CTEleHu OK-05, OK-07
Tema 9.3 Cogepxanue yaeOHOTO MaTepHrala
CpoiictBa  creneHu ¢ | [loHATHE CTENEHU C JIOOBIM PAallMOHATIBHBIM MMoKa3ateiaeM. CTerneHHble QYyHKIUH,
paIoHaTbHBIM U | UX CBOMCTBA U rpauKu
JEHCTBUTEIbHBIM KoMOHHUpOBaHHOE 3aHATHE 2
MOKa3aTeIsIMU
Tema 9.4 Coneprkanue yueOHOT0O MaTepuaa
Pemenue PaBHOCHUIIBHOCTh HMppalMOHAJIBHBIX YpPaBHEHUHW M HEPABEHCTB. MeToabl HX
UppalMOHATbHBIX peuieHusi. Pemenne uppalioHanbHbIX YpaBHEHUN U HEPABEHCTB
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ypaBHEHUI 1 HepaBeHCTB | KomMOMHMpOBaHHOE 3aHATHE 4
Tema 9.5 CogepxaHue yaeOHOTO MaTepuala
Crenenu u KopHU. | Onpenenenue creneHHoil (QyHkuuu. Mcnonb3oBaHHWE €€ CBOMCTB IMPH pEIICHUH
CrenenHast GyHKIHS YpaBHEHUN U HEPABEHCTB 2
KontponbHas pabora
Pa3zgen 10. 12
IToxka3aTenbHasn
byHkus
Tema 10.1 Coneprkanue yueOHOTo MaTepuaa
[Toxazarenpnas QyHkuus, | CTeneHb ¢ OPOM3BOJIBHBIM  JICHCTBUTEIBHBIM MOKazareneM. OmnpezencHue
€€ CBOMCTBa nokaszateiabHON (pyHKIMM, ee CBOMCTBa M rpaduk. 3HAKOMCTBO C NMPHUMEHEHHEM
noka3zarenabHON (yHKIMU. Penienne moka3zaTenbHBIX YpaBHEHUH (DyHKIIMOHAIBHO-
rpadu4ecKuM METOI0M 2
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 10.2 Coneprkanue yueOHOT0o MaTepuaa OK-01, OK-02,
Pemenne mnokaszarenbHbIX | PemieHne TOKa3aTeNbHBIX ypaBHEHHH METOJAOM YpaBHUBAHUsS —IOKA3aTelNei, OK-03, OK-04,
YPaBHEHHM U HEPABEHCTB | METOJOM BBEJICHHS HOBOHM MEpEMEHHOM, (PyHKIIMOHAIBHO-TPAUIECKUM METOIOM. OK-05, OK-07
Pemenue nokasarenbHbIX HEPABEHCTB 6
[IpakTrueckoe 3aHsATHE
Tema 10.3 Coneprkanue yueOHOT0O MaTepuaa
CucreMbl 1OKa3aTenbHbIX | PernreHue cuctem moka3aTelbHBIX YpaBHEHHMA
YpaBHEHUI KoMOuHMpoBaHHOE 3aHITHE 2
Tema 10.4 CogepxaHue yaeOHOTO MaTepuala
Pemenne 3a1a4. | PelmieHne mOKa3aTeNbHBIX YPaBHEHUM METOJOM YPAaBHUBAHMS IIOKA3aTelNe u
IToka3zarenbHast QyHKIMS | METOJOM BBEICHHUS HOBOM IepeMeHHOM. PelieHre mokasareIbHbIX HEPaBCHCTB
KoHTposbHas pabota 2
Pasznen 11. Jlorapugmni. 22 OK-01, OK-02,
Jlorapugmunueckasi OK-03, OK-04,
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byHkus

Tema 11.1 CogepxaHue yaeOHOTO MaTepuala

Jlorapugpm yucha. | Jlorapudm yncna. JlecATUUHBIA U HATYPAIbHBINA JOTapu(Mbl, YUCIIO €
JecATHYHbIIH 1 | KoMOMHHpOBaHHOE 3aHATHE

HaTypalbHBIN JOTapu(MBbI,
YHCIIO €

Tema 11.2
CpoiictBa  morapu(moB.

Copneprkanue yueOHOTO MaTepraa

Cgoiicta norapudmo. Onepanus orapuMupoBaHusl.

Onepanus KomOunupoBanHoe 3aHstue
norapupMUpPOBaHUS

Tema 11.3 CogepxaHue yaeOHOTO MaTepuala
Jlorapudmudaeckas Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA

(GbyHKIHS, €€ CBOWCTBA

KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.4

Pewmenne
Jorapu(MUIECKIX
YPaBHEHUN U HEPABEHCTB

Conepxanue yueOHOTO MaTepuaia

[Tonsitue morapudmudeckoro ypaBHeHus. Ormepaius NOTCHIMPOBaHUA. 1pu
OCHOBHBIX MeETO/la pelleHusi JorapupMuueckux ypaBHEHHUI: (YHKIMOHAIBHO-
rpaduveckuif, METOJ] MOTEHIMPOBAHUS, METOJ| BBEJCHHUS HOBOM IEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA

KoMOuHMpoBaHHOE 3aHATHE

Tema 11.5 Coneprkanue yueOHOT0O MaTepuaa
Cucrembl ANTOPUTM pEIICHUS CHUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapu(MUUYECKUX
Jorapu(QpMUIECKUX yYpaBHEHU U HEPABEHCTB
YpaBHEHUI KoMOuHMpoBaHHOE 3aHITHE
Tema 11.6 [Ipumenenne norapu¢ma. Jlorapupmudeckas crnupaabs B mnpupone. Ee
Jlorapudmsl B npupoe M | MaTeMaTUYECKHE CBOMCTBA
TEXHHUKE
[IpakTrueckoe 3aHsTHE
Tema 11.7 Cogepxanue yaeOHOTO MaTepuala

OK-05, OK-07
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Pemenue 3amay. | Jlorapudmuueckas  ¢yHkmmsa.  Pemenume  mpocTeHmUX  JIorapruMUYECKHUX
Jlorapugmel. YpaBHEHU 2
Jlorapudmuueckas KontponsHas pabora
byHKIUSA
Paznen 12. 10
MHoxecTBa. JJIeMEHTbI
Teopuu rpados
Tema 12.1 Cogepxanue yaeOHOTO MaTepuala
MHoxecTBa [Tonsarue muoxectsa. [TogmHoxkecTBO. Onepanuu ¢ MHOXKECTBaMU

KoMOuHMpoBaHHOE 3aHITHE 2
Tema 12.2 Omnepaiuu ¢ MHOKeCTBaMHU. Penienre npukiagHbixX 3a1a4
Onepanuu ¢ MHOKECTBaMHU

[IpakTrueckoe 3aHsATHE

2

Tema 12.3 Cogepxanue yaeOHOTO MaTepHrala
I'pader [onsarue rpada. CBs3ublii rpad, 1epeBo, LUK rpad Ha MIOCKOCTH

I[IpakTuueckas pabora 4
Tema 12.4 Coneprkanue yueOHOT0O MaTepuaa
Pewenne 3amay. | Onepanun ¢ MHoecTBamu. OInHcaHWe peaNbHBIX CUTyallMil € [OMOIIBIO
MmuosxectBa, I'padppl 1 ux | Mmaoxxects. IIpuMeHeHne rpadoB K PEIICHHIO 3a1a4
pUMEHEHHE KonTtponbHas pabora 2
Pazgen 13. DaeMeHTHI 22
KOMOUHATOPUKH,
CTATHCTHKM W TeOpHH OK-01, OK-02,
BeposATHOCTEI OK-03, OK-04,
Tema 13.1 Cogepxanue yaeOHOTO MaTepHrala OK-05, OKR-07
OcHoBHBIE noHsATus | [lepecranoBku, pa3MeIieHus, COUCTAHUS.
KOMOWHATOPUKH 2
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KoMmOnHHUpOBaHHOE 3aHATHE.

Tema 13.2
CoOpitHe, BEPOSTHOCTD
cobbiTus.  CrokeHue

YMHOKEHHE BEPOSATHOCTEM

Conepxanue yueOHOTO MaTepuaia

CoBMecTHBIE U HECOBMECTHbBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI
COOBITUH. Y CITOBHAS BEPOSATHOCTh. 3aBUCUMBIC U HE3aBUCHUMBIE COOBITH. TeopeMbl

0 BEPOSITHOCTHU MPOU3BECHUS COOBITUH.

KoMmOuHUpOBaHHOE 3aHATHE

Tema 13.3 OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHUYECKOE
BepositTHOCTB B | ompeneneHne BepoaTHOCTU. OLeHKa BEPOSITHOCTH COOBITHS
npodeccuoHaTbHBIX
3aa4ax

[IpakTnueckoe 3aHsTHE
Tema 13.4 Cogepxanue yaeOHOTO MaTepuala
JuckperHas  ciydaiiHas | Bunel cimyvaiiHeix BenmuuuH. OmnpeneneHue AUCKPETHOH CIy4ailHOW BEJIMYMHBI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpelesieHuss JIUCKPETHOW ciydailHOM BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTepUCTUKU

KoMmOuHHUpOBaHHOE 3aHATHE
Tema 13.5 Coneprkanue yueOHOT0O MaTepuaa
3ajmaun  MaremMatHyeckol | Bapmammonnsiii psn.  [lommrom wactor u  rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKH psiaa HAOII0AaeMbIX TaHHBIX

KoMOuHMpoBaHHOE 3aHATHE
Tema 13.6 [TepBuunast 06pab0OTKa CTATUCTUYECKUX JMAaHHBIX. [ padnyueckoe ux mpeacTaBicHUE.
CocraBinenune T1abmun U | HaxoxxaeHue cpeiHUX XapaKTEepUCTHK, HAOII0JaeMbIX JaHHBIX

yarpamMm Ha IMpakTHKe

[IpakTrueckoe 3aHsATHE

Tema 13.7

Conepxanue yueOHOTO MaTepuaia
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Pemenue 3amad. | DnmeMeHThl KoMOuHaTopuku. CoObITHE, BEpOATHOCTH CcOObITHA. ClOXEeHHEe u
DeMEHThI YMHOKEHHUE BEPOSTHOCTEN
KOMOMHATOPHKH, KonrponsHas paboTa 2
CTaTUCTUKM U TEOPUH
BEPOATHOCTEMN
Paznen 14. YpaBHeHus u 22
HepaBeHCTBa
Tema 14.1 Cogepxanue yaeOHOTO MaTepuala
PaBHOCHIIBHOCTB PaBHOCMIBHOCTD ypaBHEeHUI M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHWM U HEPABEHCTB. | paBHOCHJIBHBIX IIE€pPEX0Jax B YPaBHEHUSAX U HepaBeHCTBax. OOmIye MeTo/bl
OOG1ye METOAbI PEIIEHNsT | pelICHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBA (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKLIMH, METOJ pa3fioKE€HUs Ha MHOXHUTENH, METOJ BBEJICHUS
HOBOU MIEpeMEHHOM, (PYHKITMOHATIbHO-TpaUIeCKUil METOT
KoMmOuHHUpOBaHHOE 3aHATHE
Tewma 14.2 CogepxaHue yaeOHOTO MaTepuala
I'paduueckuit meToz | OOmue METobl pelIeHUs] HEPABEHCTB: MEPEX0]] OT CPAaBHEHHSI 3HAYCHUH (DyHKITHIA OK-01, OK-02,
pelieHus YPaBHEHHM, | K CpPaBHEHUIO 3HAYEHMH apryMEHTOB JJsi MOHOTOHHBIX (DYHKIUH, MeToJ OK-03, OK-04,
HEPaBEHCTB WHTEPBaJIOB, (PyHKIIMOHAIBHO-Tpadudeckuii MmeTo. ['paduueckuii MeTo | pereHus OK-05, OK-06,
YpaBHEHUH U HEPABEHCTB 4 OK-07
KombuHupoBaHHoe 3aHATHE
Tema 14.3 Cogepxanue yaeOHOTO MaTepuala
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moaynsa. Packpeite Moxayns 1o onpeneneHuro. [Ipocteiimme
C MOZYJIEM YpaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0B B
ONpEJIETICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOYJIEM 4
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.4 Coneprkanue yueOHOT0O MaTepuaa
VYpaBHEHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiime ypaBHeHHS U HEPABEHCTBA C ITAPAMETPOM
C mapaMeTpaMu KomOunupoBanHoe 3aHstue 4
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Tewma 14.5
CocraBiieHue U peLICHHE
npodeccCHOHANBHBIX 3a/a4

Penrenune TekcTOBBIX 33724 MPOPECCHOHATBHOTO COICPIKAHUS

[IpakTrueckue 3aHATUS

C IIOMOIIBIO YPaBHEHUU 4
Tema 14.6 Coneprkanue yueOHOTo MaTepuaa
Pemenue 3amay4. | O0mme METoAbl PElICHUsT YpaBHEHUW. YPaBHEHHS W HEPABEHCTBA C MOJYJIEM H C
VYpaBHEHMSI U HEPABEHCTBA | mapaMeTpaMu

[IpakTrueckoe 3aHsATHE 2
IIpomeskyTounas arrectauus (JK3aMeH) 6
Bcero: | 268
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeGoBaHusi K MHHMMAJBHOMY MATEPHAJbHO-TEXHHYECKOMY

o0ecre4yeHuIo

Peanu3zanus yueOHON TUCHUIUIMHBI TpeOyeT HAIMYMS y4eOHOTO KaOuHeTa.
O6opynoBanne yueOHOTO KaOUHETA:
CTOJIbl yUEHUYECKHE,
CTYJIbA,
J10CKa,
YepTe)KHbIE HHCTPYMEHTHI,
AUJIAKTUYECKUE MaTepHallbl,
NeYaTHbIC CPEACTBA OOYUCHHUS.
Texuuueckue cpeacTBa 00yUyeHHUs:

® KaJbKYJATOPHI;
® KOMIBIOTEP C JMUEH3UOHHBIM [10;

¢ MYJIbTUMCIOHUAIIPOCKTOP

3.2. UndopMaumnonHoe odecnevyeHue 00yueHust

3.2.1. OcHoBHas JauTEpaATYypAa:

1. boromonos, H. B. Anrebpa u Havana aHanu3a: yueOHOE TTOCOOHME JUIsl CPEIHETO
npodeccrnonanbHoro odpazosanus / H. B. boromonoB. — Mocka: U3npaTenscTBO
IOpaiit, 2023. — 240 ¢. — (IIpodeccuonanbpHoe obpazoBanue). — ISBN 978-5-534-
09525-8. — Texkcrt: anexTponHsbIil // ObpaszoBarenbHas miatdopma FOpaitt [caiit]. —
URL: https://urait.ru/bcode/511954 (nara ob6pamenus: 07.06.2023).

2. Hopodeena, A. B. Marematuka. COOpHUK 3a7a4: Y4eOHO-IIPAKTUUECKOE MOCOOue
Uit cpeaHero npodeccruonansHoro oopazosanus / A. B. JlopodeeBa. — 2-e uzg. —
MockBa: WzparensctBo [Opaiit, 2023. — 176 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-15556-3. — TekcT: »SIEKTpOHHBIA //
O6pazoBatenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512131
(mata oopamenus: 07.06.2023).

3.2.2. JlonoJIHUTEJbHAS JIUTEPATYpa:
1. boromomnos, H. B. Tlpaktudeckue 3ansaTus mo Marematuke B 2 4. Yactp 1: yueOHOe

mocobue s cpeaHero nmpodeccuonanbHoro obpasoanus / H. B. boromonos. — 11-
e u3a., nepepad. m jmorn. — Mockpa: MznmarensctBo Opaiit, 2023. — 326 ¢. —
(ITpodeccuonanvHoe o6OpazoBanme). — ISBN 978-5-534-08799-4. — Tekcr:
anekTpoHHbi //  OOpa3oBatenbHass Tuiatrgopma IOpaiit [caiit]. — URL:

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

2. boromomnos, H. B. [lpaktuueckue 3ansaTus mo matemaTtuke B 2 4. Yactp 2: yueOHOe
nmocodue Jyist cpeaHero npodeccuonanbHoro oopasosanus / H. B. boromonos. — 11-
e u3Ad., nepepad. u gon. — MockBa: MznarensctBo IOpaiitr, 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 o6pamenuns: 07.06.2023).
3.2.3. Ilepeyenr WHTepHET-pecypcoB, HEOOXOAUMBIX /Jsi OCBOCHUS
AUCHUTLIAHBI:

1. OBC «YHnuBepcurerckas OubnnoTexa onnaitm» http://biblioclub.ru/

2. OopazoBarenbHas mwiathopma «FOpaiit» https://www.urait.ru/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

TUCTUILIAHBI

KoHTpo1b M oOlleHKa pe3yJIbTaTOB OCBOCHUSI 00IIe00pa30BaTEIIbHON THCIIUTIITUHBI

pPacKphIBalOTCS  4epes

JTUCIUTUTMHAPHBIC

pe3yibTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue OOIMMX U MPOo(PecCHOHATBLHBIX KOMIETEHIIMM 0 pa3jenaM M TeMam

coJiepkaHusl yueOHOTO MaTepHaia.

Oomas/npodeccuoHanbHast Paznen/Tema THun oeHoYHBbIX
KOMIIeTeHIUsI MepOnpUsTUS
OK 01. Beibupats criocoOsbI P1,Temal1,1.2,13,14,1.5,1.6 TectupoBanue
pelIeHs 3a1ad P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 Y CTHBIH ompoc
npoeCcCHOHATBHOM P3, Temrr 3.1, 3.2,3.3,3.4 MaremaTnueckuii
EATEIBHOCTH P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, MKTAHT
4.7,4.8,4.9,4.10,4.11
MPUMEHUTEITHHO P 5, Tems 5.1,5.2 WuauBuyanbpHas
K Pa3JINYHBIM KOHTCKCTaM P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | CaMOCTOsTE/IbHAs
6.7,6.8,6.9,6.10, 6.11 pabora
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, | Ilpencrasienue
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, Pe3yIIbTATOB

7.14,7.15,7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp 9.1,9.2,9.3,9.4,9.5

MPaKTUYECKUX padboT
3anura TBOPYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabor
P11, Temsr 11.1,11.2,11.3,11.4, 3amuTa
11.5,11.6,11.7 VHIUBUYaTbHBIX
P12, Temsr 12.1,12.2,12.3,12.4 IPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, KoHTposbHas
13.5,13.6 paGora
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
Brinonnenune
14.5, 14.6
9K3aMeHaIMOHHBIX
3aJaHui
OK 02. Ucnonp30BaTh P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue
COBpEMEHHBIE CPEICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 YeTHblit onpoc
[IOMCKA, aHAIN3a U P3, Temn 3.1,3.2,3.3, 3.4 MaremMaTHueckuil
S — P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, S
pripetatt 47,4.8,4.9,4.10,4.11 A
uHbOpMaIIHH, 1 WNuauBuayanbHas
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nH(pOPMAalMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a7a4 MpoQeccuoHaIbHOM
JeSATeIbHOCTH

P5, Temrr 5.1, 5.2

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, 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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

CaMOCTOSITEeJIbHAs
pabota
IIpencrasienue
pe3yabTaToOB
MPaKTUYECKUX padoT
3anmra TBOPYECKUX

P9, Temsr 9.1,9.2,9.3,94,9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

P11, Temsr 11.1,11.2,11.3, 11.4, MHIUBH Ty aIbHBIX

11.5,11.6,11.7 HPOEKTOB

P 12, Temsr 12.1, 12.2,12.3, 12.4 KoHTpostbHas

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5, 13.6 pabora

P 14, Temnr 14.1, 14.2, 14.3, 14 .4, BeimosnHenne

14.5,14.6 9K3aMEHAIIMOHHBIX

3aJaHui

OK 03. [IimanupoBaTh 1 P1,Temall,1.2,13,14,1.5,1.6 TectupoBanue
peanusoBsiBath cobctBennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 VYeTHbII onpoc
poeCCHOHATIBEHOE U P3, Temni 3.1,3.2,3.3, 3.4 MareMaTH4ecKuii
JHYHOCTHOS PA3BHTHC, 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
MpeANPUHUMATENIbCKYIO P 5, Temsi 5.1, 5.2 WunuBunyanpHas
JESITETHHOCTD B P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | CaMOCTOATCIbHAS
npogeccroHanbHONI chepe, 6.7,6.8,6.9,6.10, 6.11 pabora
HUCII0b30BaTh 3HAHUA 110 P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6, [IpencraBnenne
q)HHaHCOBOI\/'I TpaMOTHOCTHU B 1.1,7.8,7.9,7.10,7.11,7.12, 7.13, PE3YJIIBTATOB

PA3JINYHBIX ) KU3HCHHBIX
CUTyalusax

7.14,7.15,7.16,7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

P11, Temsr 11.1,11.2,11.3,11.4, 3amuTa
11.5,11.6,11.7 WHVBHTyAJIbHBIX
P12, Temsr 12.1,12.2,12.3,12.4 IIPOEKTOB
11’312, 11“361\;51 13.1,13.2,13.3, 13 .4, KoHTposbHas
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 113336°Ta
145, 14.6 BITIOJTHEHHUE
9K3aMCHAIIUOHHBIX
3aJaHum
OK 04. DddexTuBHO P1,Temall,1.2,13,14,1.5,1.6 TectupoBanue
B3aHMO/ICHCTBOBATD H P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 Y CTHBIH onpoc
paboTaTh B KOJJIEKTHBE U P3, Temn 3.1,3.2,3.3, 3.4 MaremaTHueckuit
KOMat e P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, TMKTAHT
4.7,4.8,4.9,4.10,4.11
P 5, Temsi 5.1, 5.2 W usnayanbnas
P 6, Temnl 6.1, 6.2,6.3,6.4,6.5,6.6, CaMOCTOATCIIbHAA
6.7,6.8,6.9,6.10,6.11 pabora
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, | Ilpencrasienue
7.7,7.8,7.9,7.10,7.11,7.12,7.13, | pesynsratos

7.14,7.15,7.16, 7.17

MPaKTUYECKUX padboT
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P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104

3amuTa TBOPUYECKHUX
pabot

3amura
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 HHAHBIAYATBHBIX
P12, Temsr 12.1,12.2,12.3, 12.4 TpOCKTOB
P 13, Temsr 13.1,13.2, 13.3, 13.4, Kontposnbras
13.5,13.6 pabota
P 14, Temnl 14.1, 14.2, 14.3, 14 .4, Brimonnenue
14.5, 14.6 SK3aMEHAI[MOHHBIX
3aJlaHui
OK 05. Ocy1iecTBasiTh P1,Temal1l,1.2,13,14,1.5,1.6 TectupoBanue
YCTHYIO M THCHMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 YCTHBIH onpoc
KOMMYHHUKAIMIO Ha P3, Tempr 3.1,3.2,3.3,3.4 MaTemMaTHudecKuii
TOCY/TAPCTBEHHOM FIRIE P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6, MKTAHT
. 4.7,4.8,4.9,4.10,4.11
Poccuiickoit deneparnuu ¢ P 5, Temsi 5.1, 5.2 NunuBuayansHas
y4eTOM 0COOECHHOCTEH P1,Temal1,12,1.3,1.4,1.5,1.6 CaMOCTOSTEIIbHAS
COIMAIBHOTO U KYJIbTYpHOTO | P 2, Temnr 2.1,2.2,2.3,2.4,2.5,2.6 pabora
KOHTEKCTAa P 3, Temnr 3.1,3.2,3.3,34 [IpencraBnenue
P 4, Tems 4.1, 42,43, 4.4, 4.5, 4.6, | pesynbraros

4.7,4.8,4.9,4.10,4.11
P5, Tempr 5.1,5.2
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

NPaKTUYECKUX paboT
3anuTa TBOPYECKUX

6.7,6.8,6.9, 6.10, 6.11 pabor

P7,Temp 7.1,7.2,7.3,7.4,7.5,7.6, | 3amura

7.7,7.8,79,7.10,7.11,7.12,7.13, WHIUBUIYaTbHBIX

7.14,7.15,7.16,7.17 MIPOEKTOB

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KoHTposbHas

P9, Tems 9.1,9.2,9.3,9.4,9.5 6oTa

P 10, Temsr 10.1, 10.2, 10.3, 10.4 ba

P11, Tems 11.1,11.2,11.3, 11.4, Bemonuerue

11.5’ 11.6, 11.7 9K3aMCHAIIMOHHBIX

P12, Temnr 12.1, 12.2, 12.3, 12.4 3alaHKuI

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

13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5, 14.6P 9, Temr1 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

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5, 14.6
OK 06. ITposBisTh P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue
rpak1aHCKO- P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, VYcerabiid OmpocC
MaTPUOTUYECKYIO MO3UIIHUIO, 6.7,6.8,6.9,6.10, 6.11 MartemMaTudecKuit

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
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JIEMOHCTPHPOBATH
O0CO3HAHHOE MTOBEJIECHHUE Ha
OCHOBC Tpa,Z[I/IL[I/IOHHBIX
00IIIEYETOBEYECKUX
IICHHOCTEH, B TOM YHCJIIE C
Y4eTOM rapMOHH3AIIUN
MEKHAIIMOHAIBHBIX U

7.7,7.8,79,7.10,7.11,7.12,7.13,
7.14,7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5, 14.6

IUKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHAs
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padboT

MEXPEIIUTHO3HBIX 3ammura TBOPYECKUX
OTHOIICHUM, TPUMEHSTh pabor
CTaH1apThl 3amura
AHTHUKOPPYIIUOHHOTO WHIMBU/TyJTBHBIX
MTOBEICHUS MPOEKTOB
KonTponbHas
paborta
Brimonanenue
9K3aMEHAIIMOHHBIX
3aJaHui
OK 07. CopnelicTBOBaTh P1,Temal1,1.2,1.3,14,1.5,1.6 TectupoBanue
COXPaHEHUIO OKPYXKaroLen P2, Tembr 2.1,2.2,2.3,2.4,2.5,2.6 VYeTHbII onpoc
cpexsl, pecypeocGepexenuto, | b 3> Temsr 3.1,3.2,3.3,3.4 Maremarnyeckuit
IPHMEHATE SHAHEA 06 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, MKTaHT
4.7,4.8,4.9,4.10,4.11
W3MCHCHUH KJIMMaTa, P 5, Tempr 5.1, 5.2 NunuBuayanpHas
MIPUHITUTIBI OEPEKITUBOTO P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | CaMOCTOATCIbHAS
MPOu3BOJICTBA, Y3 (HEKTUBHO 6.7,6.8,6.9, 6.10, 6.11 pabora
ECTBOBATL B P7, Temn 7.1,72,73,74,7.5,7.6, [IpencraBnenue
Ype3BBIYAIHBIX CUTYAITUSIX 1.1,7.8,79,7.10,7.11,7.12, 7.13, pe3yNbTaToOB

7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp 9.1,9.2,9.3,9.4,9.5

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 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5,13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5, 14.6

NPaKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabor

3amura
UHIUBUAYATbHbBIX
MIPOEKTOB
KonTponbHas
pabota
Brimosnnenue
9K3aMEHALIMOHHBIX
3aJaHUAN

5. ®OHJAbI OHEHOYHBLIX CPEJACTB

IIpuMepHbIA BAPUAHT MUCLMEHHOI'0 IK3aMeHA 10 MaTeMaTUKe

3aganmue 1
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@nakon mamnyHs crouT 150 py6Oneit. Kakoe HauOosbliee KOJIUYECTBO
dbakoHOB MOkHO KynuTh Ha 800 pyOseli BO BpeMs pacmpojakv, KOrja CKHIKa
coctaBisieT 25 %?

3aganue 2

3 2 1) 3
Brruuciaure 92 +273 — [Ej 4,

3aganue 3

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

3ananmue 4
Urpanbubiit Kyouk OpocaroT nBaxabl. CKOJIBKO 3JEMEHTAPHBIX UCXOJO0B OMbITA
OJaronpusATCTBYIOT COOBITHIO A = {CyMMa OYKOB paBHa 3}?

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

3aganue 6
Haiinure o6macts onpenenenns Gyskimu: y = log, (x* —x —12).

3aganue 7

Jletanp uMeeT bopmy .
nU300pakEHHOTO Ha pHUCYHKE =
MHOTOTpPaHHHKA (BCE JIBYTPAHHBIC YTJIbI | 1 3
psIMBIE). Hucna Ha PUCYHKE 21
0003HAYaI0T JUTHHBI pEbep B al - ———
canTuMeTpax. Haiimure 00BEM 5sTOM o 3
netanu. OTBeT mpaiiTe B KyOWYecKHX
CaHTHMETpax.
3aganue 8

Haitgure nmom@anes mNOMHOM NOBEPXHOCTH TENA, IMOJYYEHHOIO BpPALICHHEM
MPSIMOYTOJIbHUKA CO CTOPOHAMH 15 ¢M U § CM BOKPYT' €ro MEHbIIIE CTOPOHBI.

3aganue 9
Pemmre uppanuonansHoe ypasHenue: V— 72 —17x =—x.

3aganue 10
Pemte ypaBuenne 2sin’x + 5 cosx —4 =0.

3aganme 11

OyHKIMSA JaHa C TOMOIIbIO rpaduKa. Hainnure:
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) a) O6nacTp onpeesieHus: GyHKIUH;
06)  OOnactp 3HaueHUS PYHKIIHNH;

3 B)  Hymm pyskimy;

r) [IpomexyTkn Bo3pacTaHus,

n)  IlpomexyTku yObIBaHUS;

\ 4 li e)  Touku, rae Mmpou3BOJHAS paBHA

=
<
=
3

o1 L=

3aganue 12
4x+y=-10,

Pemure cucteMy ypaBHEHUI: log,(3y —x)=2.

3aganue 13

a) Pemmre ypaBHeHHe cos’ (7 — X) —sin(x + 377[) =0.

Sz
0) YKaxxuTe KOPHU 3TOT0 YpaBHEHUs, TPUHALIEKAIINE OTPEKY 7; 4r |.

KPUTEPUHU OLHEHKMU:

Ka:xnoe 3aganue onenuBaercda B 1 0as1
OueHka «3» cTaBUTCS MPH MOTydYeHHH 7 - 9 Oaos.
Ouenka «4» craBuTcs npu noiaydenuu 10 - 12 6amios.
OueHka «5» cTaBUTCSA NMpH MoaydeHuu 13 - 14 6amios.

Yemnaa popma rxzamena

[lepeueHb JOMOJHUTENBHBIX YCTPOWCTB W MaTEpPUATIOB, TIOJb30BAHHE
KOTOPBIMU pa3pelnieHo Ha 3K3aMeHe, YTBEPKJIeH nprukazoM MwuHoOpHayku Poccun.
HeoOxomumbie  cripaBOYHBIE  MaTepHalbl  BBIJIAIOTCS BMECTE C  TEKCTOM
HK3aMEHAIMOHHON PabOTHI.

CTpyKTypa 3K3aMeHAIIHOHHOT0 OHJIeTa:

1. Bompoc u3 Kypca anreOpbl 1 Hayajl aHajau3a
2. Bompoc u3 Kypca reoMeTpun

3. IlpakTuyeckas 4acTb.

IIpMepHBIe BOMPOCHI YCTHOTO IK3aMeHa 0 MaTeMaTHKe

44



Lenble, pauoHalbHbIE YKCIIA, JEHCTBUTEIbHbBIE YHCTIA

Kopnu n-out crenenu u ero cBoucTaa

CreneHsp ¢ JelCTBUTEIbHBIM I0KA3aTEIEM U €€ CBOMCTBA

Jlorapugm. CBoiicTBa norapupmMoBs.

Oyukiuu. O6macTh onpeaeneHus, MHOXKeCTBa 3HaUYCHUN, Ipauk

Jlorapudmuueckas u moxkaszateiabHas GyHKIUU. X cBOMCTBA.

Crenennas ¢pynkuusi. CBoiicTsa.

[IpousBonHas GpyHkiuu. U3nvecKuil ¥ reOMETPUUECCKUI CMBICIT

IIPOU3BOJHOM.

9. IlpaBuna audepeHuupoBanus

10.YpaBHeHue KacaTenbHOU K rpaduky.

11.ITocnenoBarensHOCTH. CIIOCOOBI 3a1aHHUS.

12.1Ipon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKITUH.

13.UccnenoBanue Bo3pacTanus U yObIBaHUS (DYHKIIUU C TOMOILBIO
MIPOU3BOJTHOU

14. UccnenoBanue QyHKIMI HA MAKCUMYM U MUHUMYM

15.Haubounbliee 1 HauMeHbllIee 3HaUeHUsI (QYHKIIUU Ha TIPOMEKYTKE.

16.Bo3pacranue u yosiBanue QyHKIUN. IKCTPEMYMBI.

17.1IpumMeHeHre TPOU3BOIHOM K UCCICA0BAHUIO (PYHKIIMHU U TTOCTPOCHUIO
rpaduka.

18.IlepBooOpa3nas. Tabnuua nepBooOpa3HbIX.

19.0npenenennbiit unrerpai. ®opmyna Hetotona-JleliOnuna.

20.Heonpenenenuplii unTerpai. Tabauiia HUHTETpaJioB

21.I'eomeTprUeCKHi CMBICII ONPEAEIEHHOr0 nHTEerpana. llnomane
KPUBOJMHENHOW TpANENHU

22.0cHoBHbIE NTOHATUA KOMOUHaTOpukH. [lepecranoBku. Pa3menienus.
Coueranus.

23.Cayu4aiiHpie COOBITUS U UX BEPOSITHOCTU

24.TeopeMbl CIIOXKEHUSI BEPOSITHOCTEN U YMHOXKEHHS BEPOSITHOCTEMN

25.0mnpeneneHue cuHyca, KOCUHYCa U TAHT'€HCA YTII0BOrO apryMeHTa

26.DopmyIbl CUHYCA, KOCHHYCA CYMMBI U PA3HOCTH IBYX YTJIOB. @OpMyIib
CHHYCa U KOCHHYCa JBOWHOTO apryMEHTa.

27.OCHOBHBIE TPUTOHOMETPUUYECKUE PABEHCTBA.

28.YpaBHeHHEe, KOPHU YpaBHEHUS. PABHOCUIIBHOCTh YPaBHECHUH.

29.HepaBeHcTBa. MeTO1 MHTEPBAJIOB.

30.Pemenue nppalOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

31.Pemenue noka3zarenbHbIX YPABHEHUN U HEPABEHCTB.

32.Pemenue gorapupMUUEeCKUX YpaBHEHU U HEPABEHCTB

33.AKCHOMBI CTEPEOMETPUH U UX CIEIACTBUSA

34.B3auMHOE pacIonoKEHUE NPSIMbIX B IPOCTPAHCTBE. YTOJI MEXKIY
MPSIMBIMH.

35.CkpemmBaromuecs npsMbie. [Ipu3Hak CKpeNMBarOIMXCS MPSMBIX.

36.11apastenbHOCTD MPAMON U INIOCKOCTH.

XN B W=
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37.1lepnieHAUKYJISIPHOCTD MPSIMOM U IJIOCKOCTH

38.IleprieHAUKYISp U HAKIOHHAS.

39.B3anMHOE pacioioKEeHHUE INIOCKOCTEN B IPOCTPAHCTBE. YTOI MEXKY
MJIOCKOCTSAMM.

40.MHOrorpaHHUKHU U UX OCHOBHBIE 3JIeMEeHThI. [IpaBuiIbHbIE MHOTOTPaHHUKHI

41.1Tpusma. OnpeesieHrue 1 AIEMEHTBHI.

42.I1nomanu NOBEpXHOCTE MHOTOTPAHHUKOB

43 .ITupamupga. OnpeiesieHue U SJIEMEHTHI.

44 TTapamienenumnen U €ro CEUeHUs

45.Tetpasdap u €ro ceyeHusd

46.00beM U 110113 lb TOBEPXHOCTH MPU3MBI

47.00beM U 1011/ ib TOBEPXHOCTH MUPAMUJIBI

48.Tena Bpanienus. [Lnomaas moBepXHOCTH U 00BEM KOHYCa

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

50.Cdepa u map. OcHoBHBIC TOHATHS. CeueHHs.

51.Tena Bpamenus. ITnomanps MIOBEPXHOCTH U 00BEM ITUIIMHIPA

52.Ilonsitue Bekropa. JAnuna Bekropa. KomnHeapHbie BEKTOpbI. PaBHbIE
BEKTOPBI.

53.Yroa Mexay BEKTOpaMHu.

54.CnoxeHue U BBIYUTAHUE BEKTOPOB

55.YMHOK€EHUE BEKTOPA HA YUCIIO

56.1IpssmoyronpHas cucteMa KOOPAUHAT B IPOCTPAHCTBE.

57.CxanapHoe NpOU3BEACHHUE ABYX BEKTOPOB. CBOMCTBA CKAIIIPHOTO
MPOU3BEACHUS.

58.Meton koopauHat. CBsA3b KOOPAUHAT BEKTOPA C KOOPANHATAMY Hayaja u
KOHIIA.

59.Meton koopauHat. ClioxkeHne, BBIMUTAHHE BEKTOPOB B KOOPIMHATAX.

60.MeTon koopauHAT. Y MHOKEHHE BEKTOPA HA YUCIIO.

61.IIpocreiimune 3a7aum B KOOpAUHATAX: HAX0XKICHUE CEPEANHBI OTPE3KA,
JUTMHBI OTpE3Ka

62.IIpocreiimune 3aa4u B KOOPAUHATAX: HAX0XKICHUE CKASIPHOTO
MIPOU3BEACHUS BEKTOPOB, yIiia MexXay BekropaMu. [Ipu3Hak
NEPIEHINKYJIIPHOCTA BEKTOPOB.

63.IlonsaTre o6bema. CBOIICTBA OOBEMOB.

64.Cdepa u map. [Lomanb moBepXHOCTH U 00BEM.

JlonotHNTEILHbIE MATEPHAJIBI:
3aoanusn 6x00H020 KOHMPOJiA

Oo6s3aTeIbHASA YACTh
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Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguiIbHbLiL OMEEM U3 UeMbIPEX
npPeod10IHCeHHBIX.

1. (1 6amn) Packpoiite GpopMyITy COKpALIEHHOIO YMHOXKEHHs a’-b?:

A) a*-2ab+b?%; B) (a-b)(at+b); B) a*+2ab-b%; I') (a-b)(a-b)

2. (1 6amn) [Tnomanas TpeyroJbHUKA BRIUUCISETCS 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 6aswr) Kakoe U3 CeAYIOMIMX YKCeT 3aKIFOUCHO My auciamu 17 u 8
A)0,4;5)0,5;B)0,6; 1) 0,7

4. (1 6amn) Jansl rpaduku dyukiui. Kakas ¢popmyna cooTBeTCTBYeT rpaduky
3):

D N 2) | 3)

o] 1\ o 1 o[ 1

9
_2 =—=
gy =X —8x 11 T Ty s,

y= lx —6
A) 2

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume xX00 peuteHus U NOJIYYEHHbLI
omeem.

I 11

5. (2 6anna) Beruncinre 2 S '

6. (2 Gamna) Pemmre ypasuenme x>-7x+10=0. Eciu ypaBHeHHE uMmeeT Ooiee
OJHOTO KOPHS, B OTBET 3aIIUIINTE MEHBIIUN U3 KOPHEMN.

7. (2 O6amna) Ilnomans 3eMenb KPECThSIHCKOTO XO35SMCTBA, OTBEACHHAS TMOJ
MOCaJIKy KyCTapHUKOB M LIBETHUKOB, COCTaBJIsET 24 ra U pacipeesieHa MeX1y HUMU
B OTHOIIEHUH 5:3. CKOJBKO TE€KTapOB 3aHUMAIOT [IBETHUKH ?

8. (2 6amna) Beicora BH napamnenorpamma ABCD aenut ero cropony AD Ha
orpesku AH=2 nu HD =32. /Iluaronane napamienorpamma BD pasna 40. Haitgure
IO TapaljIesiorpaMma.

JIOmOJHUTEJIHLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume Xx00, 000CHOGAHUE pPeUleHUA U
ROJIYYeHHbLIL Omeem.
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9. (3 6ayma) Pp100JI0B MPOIIBUT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHHE
BBEPX MO TEUYCHHIO PEKH, 3aTeM OpOCHI SIKOph, 2 Yaca JIOBWUJI PHIOY M BEPHYJICS
oOpaTHO Yepe3 5 4yacoB OT Hauaja myTemecTBuss. Ha kakoe paccTosHuE OT MPUCTaHH
OH OTIUTBUI, €CJIM CKOPOCTh TEUEHHUS PEKH paBHA 2 KM/4, a COOCTBEHHass CKOPOCTh
JT0AKU 6 KM/4?

ITAJTOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUuA
OtBer b b B A 2,7 2 9 816 8

DoH OLIEHOYHBIX CPEACTB I TEKYLIEero KOHTPOJIsA

Texkynmi KOHTPOJIb IIPOBOIATCS BO BPEMsI Ay AUTOPHBIX 3aHATUN 10 MaTEMaTHUKE
B COOTBETCTBUM C y4€OHBIM IJIaHOM U padoueit mporpammbl O]l «MaTematrnka» 1o
BCEM pasjeiiaM nporpaMmbl. TeKylIUi KOHTPOJIb COCTOMT M3 JBYX YacTEu:
TEOpETUYECKON U npakTudeckou. [Ipu 3ToM 0OyUaronrecs noayyaroT ABE OTMETKH.

TeopeTnueckas 4yacTb NPOXOAUT B (POpME YCTHBIX OTBETOB: OOydarolIUECs
BBITATUBAIOT MATh KapTOUYEK C BOMPOCAMH, JAIOT TMOJHBIA OTBET (CO CIHUCKOM
BOIPOCOB 00yHYaroIrecs 3HAaKOMSITCSI B Hadalle U3y4eHUs pa3zena).

IlIkana nepesoda 6a1106 8 OmMMemKU N0 NAMUOATbHOU cUCmeEMe

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

«4» (xopouio) 4

«3» (omauuno) 5

3amanusl MPAKTUYECKOM 4YacTH (KOHTPOJIbHbIE PA0O0ThI) YACTUYHO B3STHI W3
oTkpbIToro 6anka EI'D u BIIP no maTtemaruke.

Ha BhInosiHeHre KOHTPOJILHOM paOOThl O MaTeMaTUKe JaeTcs 1 akaaeMuyecKuit
yac (45 MUHYT).

Kontponbhas pabora coctout ux 2-x yacteid. B mepBoi wactu mpeniaraercs
BBITIOJIHUTD 4 3aJJaHUs - BBIOPATh MPABWIBHBIN OTBET U3 YETHIPEX MpeIokKEHHBIX. Bo
BTOPOIl 4YacTH MpeJJIaraeTcsl BBHINOJHUTH 6 3alaHui - OPOPMHUTH XOJ PEIICHUS U
3aMnMcarh MOJTYYEHHBII OTBET.

3a mpaBUJIBHOE BBHINOJHEHHE JIOOOT0 3aJaHusl MEpPBOMl YacTu OOydaromuics
noiy4yaer oauH Oamna. [lpaBuibHOE BBINOJHEHHME 3aJaHUM  BTOPOM  YacTw
olieHrBaeTcs 2 OaymuiamMu uin 1 0ajaioM 3a YaCTUYHOE PEIICHHUE.

banibl, moy4eHHbIE 3a BCE BBIMOJHEHHBIE 3aaHus, CYMMHUPYIOTCS.

IlIkana nepesoda 06annoe 6 ommemKku no RAMUOANTbHOIU cuCmeMe

Ommemka Yucno o6annoes,
Heo0Xo0umoe 011 nOJIy4eHUss OMmMenKu

48




«3» (y008.) 8-10

«4» (xopouio) 11-13

«5» (omauuno) 14-16

3.1 Ilpamoie u naockocmu 8 npocmpancmaee

Obpazoeamenvnvle pe3yiomamot, noodaexcauiue nposepke (j1emMennvl):

JP6 1, 1P6 9, PG 11, IP6 12, /1IP6 14.
NPy 1, 1Py 14, Py 15, 1Py 16, [Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK 3.1

W=

4,

TeopeTnyecKye BOIPOCHI:
Cdhopmynupyiite Teopemy [udaropa.
[lepeuncnure OCHOBHBIE (DUTYPHI B IPOCTPAHCTRE.
[lepeuncnure criocoObl 3aaHUS INIOCKOCTH.
[Iponomkure Tteopemy: «Eciau onHa W3 ABYX NapaUICIbHBIX MPAMBIX

NEePHEHANKYJISIPHA TIII0CKOCTH, TO...)».

5.

[Iponomxure TeopeMy: «Ecnum 1Be mapamienbHble  IJIOCKOCTH

[IEPECEKAIOTCS TPETHEH, TO. . ).

6. Cdhopmynupyiite onpesenenne AByrpaHoro yria.

7. ChopmynupyiiTe onpeaesieHne TpeXrpaHoro yria.

8. PackpoiiTe nOHATHE «yTOJ MEXIY NPSIMBIMU.

9. [lepeuncnure B3aMMHOE PACIIONI0KEHUE ABYX MPSIMBIX B IPOCTPAHCTBE

10.  Kakwue npsmble Ha3bIBAIOTCS MAPAIIIENBHBIMU B IPOCTPAHCTBE?

11. Kakue npsmbie Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

12.  Kakue npsmbie Ha3bIBAIOTCS MEPIICHANKYJISIPHBIMU B TPOCTPAHCTBE?

13. Ilepeuucnure B3aWMMHOE pPAacCHOJIOXEHHWE TPAMOM U IIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoilTe NOHATHE «YTOJ MEXIY MPSIMOU U TIIOCKOCTBION.

15.  PackpoiiTe NOHATHE «1apaLIEIbHOCTh MPSAMOU U MIIOCKOCTH.

16. PackpoiiTe NOHATHE «IEPIEHIUKYIAPHOCTD MPAMON U MIIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PacIOI0KEHUE IBYX MIOCKOCTEN B
IIPOCTPAHCTBE.

18.  PackpoilTe NOHSITUE «yTOJI MEXAY MIOCKOCTSIMI.

19.  PackpoiiTe NOHATHE «IapPALUIEIBHOCTD INIOCKOCTEN.

20. PackpoiiTe NOHATHUE «IEPIEHINUKYIISIPHOCTD INIOCKOCTEM.

21. Kak HailTu paccTosTHUE OT TOYKHU J0 NPSMOU?

22. Kak HailTu paccTOsTHUE MEKTy TPSIMBIMU?

23.  Kak HalTH pacCTOSTHUE MEXIY IIOCKOCTIMU?

24. IIpopoipkute onpeneneHue: «lleprnenaukysap — 31o...».

25. Ilpomomxure onpenenenue: «HakinoHHas — 3T10...».
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26. IIpomospkute onpeaeneHue: «lIpoekiusa HAKIIOHHON — 3TO...».
27. llepeuncnute cBOMCTBA NapaJIEIIBHOIO MPOEKTUPOBAHUS.
28. IlpuBeaute mpuMeEpsl CAMMETPUI Ha INIOCKOCTH B IPUPOJE, UCKYCCTBE,
apXUTEKTYPE.
29. IlpuBeaute nmpuUMEPHl CAMMETPHUI B POCTPAHCTBE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE.
30.B yeM oTiMUMe MOHATUE «ABUKEHUE» OT MOHSATUS KIIOBOPOT»?

KourpoJabHast padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3aoanuni 1-4 3anuuwiume npasunvHLlL OMeEem U3 Yemuvlpex

npeo10IHCeHHbIX.

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

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

2. (1 6amm) Ilpsmeie AB u CJI ckpemmuBarotcsi. Kakoe pacmonokeHne UMErOT
npsmbie AC u BJ1?

A) mnapamtenehble; b) nepnenmukynspuele; B)  ckpemmBarotcs; )
MepeCceKaroTCsl.

3. (1 6amn) ITnockoctu a u ff umerot 1 oburyro Touky. KakoBo ux B3auMHOE
pacrnosnoxeHue?
A) mapamnensHbl; b) mepecekatorcss mo npsmoi; B) coBmapator; I)

CKpEIIMBAIOTCS.
4. (1 OGamn) Ecnum npsimas, mpoBefeHHAs Ha IUIOCKOCTH Yepe3 OCHOBAaHHE
HAKJIOHHOM, MEePIEHANKYJISIPHA €€ TPOEKIUH, TO OHA. ..
A) TepneHIUKYJsSIpHA MW caMoOM HakJoHHOHM; b) mapamienbHa W camoit
HaKJIOHHOW; B) ckpemuBaeTcs ¢ HakJIOHHOW;, [') mepneHIUKyJSpHA OCHOBAHUIO
HaKJIOHHOM.

Ilpu evinoanenuu 3adanuit 5-8 3anuwiume X00 pewieHUs U NOJYUEHHDLI
omeem.

5. (2 Oamma) Yepe3 koHibl otpe3ka AB u ero cepenuny M mnpoBeneHb
napajuielibHbIe MPSMbIC, MEPECEKAIONINE HEKOTOPYIO IJIIOCKOCTh B TOYKax A, By u
M,. Haiigute mmHy otpeska MM, ecnu orpe3ok AB He mnepecekaeT MmioCKOCTh U
ecimi AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpsameie AC, AB u AJ] monapuno mneprneHaukynspHbl. Haiinute
otpe3ok CJI, ecnu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 Gamma) U3 TOoukM K TIJIOCKOCTH TMPOBEACHBI JIBE HAKJIOHHBIE. Haiiaute
JUIMHBI OOIIEr0o MEPHNEHAUKYIISIPA, €CIIA MPOEKIUA HAKJIOHHBIX OTHOCSATCS Kak 2:3 U
JUTMHBI HAKJIOHHBIX paBHBI 23 cM 1 33 cMm.

8. (2 6amna) Haueptuts ky0 ABCJIA B C ;. [TocTpouts Touky KEAB, Touky
MeJl/1,C, orpezok PEEAB,C;.
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JonoJHuTEe1bHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE peuwieHUs U
NOYYEeHHbLIL Omeem.
9. (3 6amna) Pa36uth uBetHuk Kpyrioit gopmsl (R=2 M) Ha yacTu paznu4HON
wiomanad. PaccuMtaTe KOJIMYECTBO CAKEHIEB LBETOB JMJI KaXIOTO0 CEKTOopa.

OdopMuUTh CXeMy 1IBETHHKA. HaHEI/IMep:
B e oo

9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTtBer B B b A 7,1 15 9 - -

3.2 Koopounamut u éekmopul

Oébpazoeamenvnvle pe3yiomamot, nooaexcauiue npogepke (j1emMeHnvl):

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

NPy 1, Py 14, 1Py 15, IPy 16, JIPy 17, IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
TK 3.1.

Teopernueckne BONPOCHI:
N3 gyero cocTouT NpsAMOYyTOJIbHAs CUCTEMA KOOPJAMHAT B IPOCTPAHCTBE?
Ecnu To4ka JIeKHUT B INTIOCKOCTH XY, Kakas KOOpJAHHATA Y HEE HyJieBas?
[IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOpPAs JIEKUT HA OCH Z.
PackpoiuTe noHsATHE «BEKTOP».
Kak HaliTu KOOpAMHATHI BEKTOpa?
[Iepeuncnure U paCKpOMTE MpaBuia CIOKEHUS BEKTOPOB.
Kaxkne BekTOpbI Ha3pIBalOTCSA KOJUTMHEAPHBIMU ?
Kakue BeKTOpbl Ha3bIBAIOTCA MEPIEHIUKYISIPHBIMU?
Yemy paBHO CKaISIPHOE MMPOU3BEIEHUE BEKTOPOB?
Kak HaliTu BEKTOpHOE NMPOU3BEIECHUE BEKTOPOB?
Uemy paBeH yroj Mexy BeKTopamu?
[IpuBenuTe npumep MaTpULbI 2X2.
[IpuBenuTe npumep MaTpuubl 3%3.

e S

—_—t e e \O
wY = o

KourpoJabHast padora
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Oos3aTebHAS YACTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuIbHLIL OmMeem U3 Yemwvlpex
npeo10IHCeHHBIX.

1. (1 6amn) Jausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3
HUX JIEKAT HA KOOPAUHATHOM nipsiMoit Oy?

A)A;Bb)B; B)C; ) /1.

2. (1 6amn) Kakwme u3 BexropoB a(l,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SBJISIIOTCS] € IMHUYHBIMU ?

A)a;Bb)c;B)B; 1) 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, ¢; I') korirHeapHbIX BEKTOPOB HET.

4. (1 6amn) Haumer touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii Kakoro
oTpe3ka sipnsercs Touka M(0,3,4)?

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

Ilpu ewvinoanenuu 3adanuit 5-8 3anuwiume X00 pewieHUs U NOJYYEHHDL
omeem.

5. (2 6Gamma) Mauer Bektopel a(-6,0,8) , B(-3,2,-6). Haiinutre ckanspHoe
MPOU3BEICHUE BEKTOPOB.

6. (2 Oamna) Ilpy Kakux 3HAYEHMsAX 71 BEKTOpel a (4,1m,2), B(I1,2,n)
NEePHEHANKYISIPHbI?)

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 siBisieTcs poMOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JdonojHuTeIbHAA YacTh

Ilpu ewvinonnenuu 3adanus 9 3anuwiume Xx00, 000CHO8AHUE PEUIeHUA U
ROJIYYeHHbLIU Omeem.

9. (3 OGamma) Maker KIIyMOBI TIPEACTABICH HA KOOPAWHATHOM IIJIOCKOCTH.
Haiimure miomans KiIyMObl (YETBIPEXYTOJIBHUKA), BEPUIUHBI KOTOPOTO HMEIOT
KOOP/IHHATEI (8;0), (10;8), (2;10), (0;2).

10}---

] T e T T

o & 0 =

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevl 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 MPUHUMACT
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. UYemy paseH sin(2x)? Chopmynupyiite npaBuiIo BEIYUCICHHUS.

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

1. [Tepeuncnure TpUroHOMETpUYECKHE (DYHKIMH, YKOKUTE UX TIEPHUOJIBI.

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

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

15. [epeuncaure cocoObl penIeHus TPUTOHOMETPUYECKUX YPaBHEHUH.

16. PackpoiiTe anroputM pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHHI
IIEPBOIO MOPSAIKA.

17. PackpoiiTe anroputM pemieHuss OJHOPOJHBIX TPUTOHOMETPUYECKHX YpPaBHEHHI

BTOPOT'O IMOpsAJIKa.

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

I. (1 6amn) B AABC sinsz—z. Kaxas u3 cropos siBisiercst runorenyzod AABC?
A) AB; b) AC; B) BC; I') CB.

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

A)LB)ILB)IL T) IV.

3. (1 6amn) Kakue u3 GyHKIMN ABASIOTCA YETHBIMU ?

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

4. (1 6amn) Kakue u3 yuicen sBISIIOTCS KOPHEM YPaBHEHUS COS X = %?

b4 T 4 2
A)x==; B)x==; B)x==; ') x=—.
)x=2; B)x=2; B)x=1; ) x=2
Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIy4EeHHbLIL OMeem.
. T Vs
5. (2 6anna) Beraucnure: sin 5 tcos-.

, vz . \z
6. (2 6amna) Haiijiure 3Hauenme BBIpakeHHs 4arccos—- - 4arcsin(— 7)

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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JdonoaHuTeJbHasA YaCTh
Ilpu evinonnenuu 3adanua 9 3anumume Xx00, 000CHO8AHUE peuieHUA U NOJIYYEHHbLI
omeem.
9. (3 6amna) Pemnre cucremMy ypaBHEHUI:
X+ty=m
{sin X+ siny = 2.

9TaJIOHLI OTBETOB:

Homep 3apanus | 1 2 3 4 5 6 7 8 9
Otser b A | B | b |1 2n - g + 27, (g + 21n; §+ 21n),
neE 7z neE 7z
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3.4 Ilpou3eoonan hynkyuu, ee npumenenue

Oopaszosamenvhule pe3ynvmamel, noO1eHcauwjue nposepke (3i1emenmot):
JIP6 1, JIP6 4, IPG 6, /IPG 14.
NPy 1, APy 6, 1Py 7, 1Py 8, 1Py 9, 1Py 10, APy 11, 1Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 3.1.
Teopernyeckue 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 — 370...».
6. Packpoiite reoMeTpuYeCKU CMBICI ITPOU3BOIHOM.
7. [Iponomxute onpenenenue: «Kacarensnas — 310...».
8. Packpoiite ¢puzndeckuii CMbICT IPOU3BOIHOM.
9 [Iepeuncnure npaBuiia BBIYUCIEHUS TPOU3BOJIHBIX.

10. UYemy paBHa NMpoOW3BOJHAS CTENEHHON (PYHKITUN?

11. Yemy paBHa nIpOU3BOJHAS POU3BEICHUS?

12. Yemy paBHa IpOU3BOJHAS YaCTHOTO?

13. Uemy paBHa MpOU3BOHAS CIOXKHON QPYHKITUN?

14. Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIIUU.

15. Cdopmynupyiite npu3HaKk yObIBaHUS (QDYHKIIUH.

16. Cdopmynupyiite Ipu3HaK TOYKH MaKCUMyMa (QyHKIIUU.

17.  Cdopmynupyiite Npu3HaK TOUKM MUHUMYMa (QYHKIUU.

18. CocrtaBbTe anropuTM pelIeHUs 3aJad Ha HAXOXKJCHUS HAuOOJIBIIETO U
HAaMMEHBILIET0 3HAaUeHHs (PYHKIIMU HA OTpe3Ke?

19. CoctaBbTe aJITOPUTM UCCIEAOBAHMS U MOCTPOEHUA rpaduka GyHKIHUH C
MTOMOILBIO 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 GOpMyIT BEIYUCISAETCS IPOU3BOTHAS IIPOU3BEICHMS ?
A) (u+v)'=u'+v’; B) (uv)’=u’'v+uv’; B) (%) ==,

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

vz
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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 wm3zoOpakeH Tpaduk mpou3BogHON (DyHKIHH f(X),
onpenaeneHHol Ha uHTepBasie (—10;8). HailauTe KOIMYECTBO TOYEK MaKCUMyMa
dbyukIuu f(x) Ha oTpe3ke [—9;6].

A

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

Ilpu evinoanenuu 3adanuil 5-8 3anuwiume xX00 peuteHus U NOJIYYEHHbLI
omeem.

5. (2 Oamna) MarepuanbHas TOYKa JBIDKETCS MPSMOJIMHEHHO IO 3aKOHY

x(t) = —1* 461" — 4% 51 -5 (rie x — paccTosiHhE OT TOYKH OTCUeTa B METpax, f —
BpeMs B CEKyH/IaxX, U3MEPEHHOE C Hayaja JBkeHus). Haiinurte ee ckopocTsh (B M/C) B
MOMEHT BpemeHn [ = 3 C.

6. (2 6amna) Ha pucynke nzobpaxén rpaduk GyHKIUU y = f(x) 1 KacaTeIbHAs K
HEMy B TOUYKe C alciuccoil xo. Halinute 3HadueHme mpousBomHOW (PyHKIMuU f(x) B
TOYKE Xy.

YA

3

1

(x—2)(x+3) >0
(x—8)
8. (2 6amna) Mccnenopars gynkumio f(x)=x> — 3x u HocTpouth eé rpadux.

7. (2 6anna) Pemmre 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,
[Ipenyiarator 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

3alaHus

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

Oopa3zosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):
P61, 1P6 6, ZIP6 9, /1P6 10, ZIP6 11, JIP6 12, /IP6 14.

TPy 1, IPy 12, TPy 13, [Py 14, JIPy 15, TPy 16, JIPy 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. Kaxas 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 MHOTOrpaHHHMKM Ha3bIBAIOTCS TpaBWIbHBIMU? llepeunciaure mnpaBHIIbHBIE
MHOTOTPaHHUKH.

18. [Iponomkure onpenenenue: « lumuuap — 310...».

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

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

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

22. UYro sBAsieTCS BBICOTOM YCEYEHHOIO KOHyca?

23. UYro sBASETCS OCEBBIM CEUEHUEM LIMIIMHAPA, KOHYCa, YCEUEHHOI0 KOHYyca, 1mapa?

24. [Tepeunciure eqUHULIBI U3MEPEHUS TUTONIAIN, 0OBeMa.

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

26. Uemy paBHO OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYP B IPOCTpPAHCTBE?

27. Ha3zoBute npeamers! U3 Baieil npodecCHoHaIbHON IesITeIbHOCTH, KOTOPhIe UMEIOT

(dbopMBI 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) Yrto sBIAETCS OCEBBIM CEYCHUEM YCEUCHHOTO KOHYyca?

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

4. (1 6amn) Kakas ¢urypa momyyaercs NpH BpalleHHUH HPSIMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTeToB?

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xo00 peuwieHus U NOJIy4EeHHbLIL OMeEem.

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

6. (2 6anna) Jlmaronans Kyba paBHa " S88. Haiigure ero o0nem.

7. (2 6amna) IIpsMoyrolbHHMK CO CTOpOHaMH 8CM W 3CM Bpamiaercs BOKPYT OoJbIiei
cTopoHnbl. Halimute 00beM, TuIonaiu 60KOBOM U MOJHOM MOBEPXHOCTEH MOIyIEHHOTO Tela.

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

JonoJHUTEJIbHASA YACTh

Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO6AHUE peUleHUA U NOJIYYEHHDbLI
omeem.

9. (3 Oamma) Co3pmath MoAenb KIyMObl, wumMmeromed ¢opMy KOMOWHHUPOBAHHOTO
FeOMETPUUECKOT0 Tela, BHITOJIHUTH HEOOXOIMMBIE pacdeThl (IUI0Iab, 00BEM, KOJIUYECTBO U BHUJIbI
CaXKECHIIEB).

[TpenmonaraemMple MOJENIH KITyMO:

¥

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJJaHus
OTtBeT B b b A 27 2744 72 m; 1 -
48 T;
64 1
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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. Cdopmynupyiite 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 onpeieeHHbIA 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). Haiigute HammeHbIee 3HaueHue GyHKIuu f(x)Ha otpeske [2; 9,5].

y 3
4 v=fi=)

;\ | BERSEEFNEES

‘AL EEN
) / ‘-,llI]
NN A\
\WAEAVA ]

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

. 5
PUCYHKOM, BBIMHCIIUTE ONPEIEEHHBII HHTErPaJ [ L f(x)dx.
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R Sy —
[ S e e ]

JonoJHuTEIbHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO6AHUE peUleHUA U NOJIYUEHHbLI
omeem.
9. (3 6aymna) BeruuciuTh miomaab KIyMObl, IEPUMETP KOTOPOH OrpaHWYMBAIOT JHHUU y=0,
y=X, y=-2Xx+6. Pemmuth nBymMs ciocodamu. Caenarh 4epTex.
ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTtBer T A b T na x3-x*+4 -3 12 3
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3.7 Cmenenu u kopnu. 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 TPU 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 0OpaTuTh 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.:;b)-3;B)-5;T)5.

3. (1 6amn) Pacnionoxure B MOpsiIKEe BO3pACTaHUA YnCIa: 2; 3\/?, Vi7

A)2; /5, V17, B) 2; V17, /5; B) /5, 2; V17, T) Y17, 2; V5.

4. (1 6amn) YMHOXas YUCIIA C OUHAKOBBIM OCHOBAaHHEM, UX CTEIEHHU. . .7

A) ymnHoxaem; b) nenum; B) cknansiBaem; ') oTHuMaeMm.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHusA U NOJIYYEHHbLIL OmeEem.
2598 . 29

6,48
a pu a=7.

(VIZ+VB)

y 10++/96
6. (2 6ayura) Halimure 3Ha4YeHUE BHIpAKCHUS .
7. (2 ©Oamma) PaccrosHme ot HaOm0maTeNs, HAXOIAIIETOCSs Ha HeOONbIIONH BbICOTe h
KHJIOMETPOB HaJa 3eMJIEH, 0 HAOJI0JIaeMOM WM JIMHHHM TOPH30HTA BBIYHMCIACTCS IO (opmylie

| = V2Rh _ y
, tne R=6400 xm — panuyc 3emun. C KakoW BBICOTHI TOPU30HT BUIEH HAa PAaCCTOSHUU
48 xkusomeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.

v —=32—-—x=2.

JlomoJHUTEIbHAS YaCTh

5. (2 6anna) Haiinure 3HaueHNe BRIPAKEHUS

8. (2 6aymna) Pemute ypaBHEeHHE
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Hpu eébinonnenuu 3aoanusa 9 3anuwiume x00, obocHosanue peuienusn u I’lOJIy'leHHblﬁ

omeem.
9. (3 6anna) Pemure rpaduyuecku cucteMy ypaBHEHUIL: {yy=_\§
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/1aHuA
OtBer 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, APy 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=V3.

2. (1 6ann) Ha pucynke nzobpaxén rpaduk pynxum Buna f(x)=a*. Haliaure 3nauenue f(2).
VA

51

fix)y=a"

T
-

a1 1 X
A) 25.;Bb) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ayn) @yHKuUsA 331aHa GOPMYIIONL: f(x)=(%)x. Yemy pasno f(-2)?
A) -3 B)-4;B) 4, 1) V2.

1 x—13
=3.
4. (1 6ann) KopeHb ypaBHeHus (9) ?
A)12,5; B) 13; B) 14: T) 15,

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIy4EeHHbLIL OMeEem.
5. (2 6anna) HaiianTe kopens ypaBHeHus 3% 2-5%3%*=12
6. (2 6anna) CKONbKO 11eJIbIX PEllleHuil MeeT HepaBeHcTBo 1<7%1<49?
_ 25 —8x—x?
7. (2 6amma) Halimure Touky MakcuMyma (yHKITHH y= ’
8. (2 6amna) B xozme pacnana pagmoakTUBHOTO M30TOINA €r0 Macca yMEHBIIIAETCS 10 3aKOHY

—t/T
m(t) =mg-277,
TJIe mo— HadaJbHasa Macca u3oromna, { — BpeMs, Ipomeanee OT Ha4aJIbHOI'O

MOMEHTa, T — mepuoj mnojypacnajga. B HayanbHbI MOMEHT BpeMEHHM Macca u3oromna 184 mr.
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[Tepuon ero momypacmaja coctasisieT 7 MuH. Haiinure, uepe3 CKOJIbKO MUHYT Macca U30Tomna Oyier

paBHa 23 MT.

JlomoJJHUTEIbHAS YaCTh

Hpu eébinonnenuu 3aoanusa 9 3anuwiume x00, obocHosanue peuienusn u I’lOJIy'leHHblﬁ

omeem.
—-2x=0
9. (3 6anna) Pemure rpaduuecku cucteMy ypaBHEHUIL: {y _ 21( —0
ITaJIOHBI OTBETOB:
Homep 2 7 8 9
3a/1aHuA
OTBeTr A -4 21 (2;4)
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3.9 Jlozapugpmul. Jlozapughmuueckan pynkyusn

Oopa3zosamenvhvle pe3yibmamot, noojiexcaujue nposepke (31emenmel):

JIP6 1, JTP6 2, IP6 3, JIPG 4, JIP6 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 JorapuMUYECKONW CIUPAIH B TPUPOAEC U B OKPYKAIOIIEM
MUDE.

7. Ha uto crouT 00paTuTh BHUMaHKUE NIPH PEIICHUH JIOTApU(PMUUECKUX U YPAaBHCHHUH 1
HEPAaBEHCTB?

6. [Tepeuncnure crmocoObI pemeHus JoTapu(OMUIECKUX YPaBHECHUM.

7. Cdopmynupyiite npaBuiIo pereHus NpoCcTEHIINX J0rapupMUIECKIX HEPAaBEHCTB.

8. B uem 3axmmouaetcst rpadudeckuii cnoco0 pemnieHus ypaBHEHHM.

6. IlpuBenute mpumep (YHKIHMOHAIBHOW 3aBHCUMOCTH JIOTapU(PMHUECKOW (DYHKIUH M3
pEaTbHOM KU3HH.

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

1. (1 6amm) Kakas u3 pyHKIuii Bo3pactaer Ha Bcel 00J1acTu onpeneeHus?
A) f(x)=log. x; b) f(x)=0,7%; B) f(x)=x%; T) f(x)=log: x.
2

2. (1 6amn) Yxaxurte obmacts 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 6amm) Pacrionoxuts B mopsiake Bozpacranus: log, ; 4; log, ; 0,4, log

1
1 1 ¢
A) log, - 4; log, ; 0,4;1og ; 2B log, ;s 4;log 5 > log, 5 0,4;
1 1
B) log 5 Z; log,;0,4; logo’5 4; I')log, ; 0,4; log 7 log, 5 4.
4. (1 6amn) Haiigute KopeHb ypaBHEHUS 10g4 (5 —X ) =2.
A)11;B)-11;B)-3; T') 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHusA U NOJIY4YEHHbLIL OmeEem.
5. (2 6anna) Onpenenure 3HaueHHE BRIpaxkennus log, 2 + log, 3 + 2182,

6. (2 6ata) YkaxxuTe HauMEHbIIIEE 1IeJI0C PElICHNe HePaBEHCTBA:
log;(6x — 4) > 2.

7. (2 6anna) Haiinure Touky MakcuMyma (yHKIUN Y= 81n ()C + 7) —8x+3.

8. (2 6amna) [{ns oborpeBa moMemIeHus, TEMIEpaTypa B KOTOPOM TIOIJIEP)KMUBACTCSI HA YPOBHE
Tn=15° uepe3 paauaTop OTOIUIEHUS MPOIYCKAIOT rOpsiuyo Boxy. Pacxon mpoxoasmieii uepes TpyOy
pamuaTtopa Boabl m = 0,6 kr/c. [Ipoxoas mo TpyOe paccTosiHuE X, BOJIa OXJIaXK/1aeTCsA OT Ha4aJIbHOU

cm T, — 1,
x=o—log, =—2=,
temriepatypbl  T5=91° nmo temmepatrypel T, mnpuuém Y T—-T, rae
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Br-c )3 Br

Kr-°C _— remnoémkocTs BOJBI, ¥ M-°C __ ko3 dULMeHT Termoo0MeHa, a
o = 0,8 _ pocrosunas. Haiinure, no xakoii TemnepaTypel (B rpagycax Llenbcus) oxmaaurcs
BOJIa, €CJIM JJIMHA TPYOBI paauaropa paBHa 144 m.

c=4200

JIOOJIHUTEJLHAS YACTh

Hpu eéblnonHenuu 3a0anus 9 3anumwiume xod, o0ocHosaHue peuieénusn u l’lOJZylleHHblﬁ
omeem.

+ 2x =log, 135 —log, 5
9. (3 6aua) Pemure rpaduuecku CUCTEMY ypaBHeHHﬁ:{y x =108 083

2y —3x=6 '
9TaJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a1aHud
OTBeT A r A b 5 3 -6 34 (0; 3)
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3.10 Mnooscecmea. Inemenmot meopuu 2paghos

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emeHmel):

JIPG 1, JTP6 2.

APy 1, 1Py 2, [Py 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 OTIMYUTENBHBIE YEPTHI MMOJHOTO U HETOIHOTO 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 6am) Kakas onepanus nzobpakeHa Ha Kpyrax Ditnepa?
Q)

A)E=AuB;b)E=AnB;B)E=A\5T)E=A-B.

2. (1 6ann) Kakoii rpad npencrabieH?

A) nonnbiit; b) HemonHenA; B) EPEBO; I') HyneBoid.

3. (1 6amn) [Tarepo pabounx BCTPETUIIMCH TIPU BBICATKE IIBETOB B KIIyMOBI. CKOJIBKO BCETO
OBUIO CcIIeNTaHO PYKOTIOKATUI

A)10;Bb) 11; B) 5; ') 6.

4. (1 6amn) OnpenenuTe CTETIEHb BEPIIMHBI B:
A

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

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

5.(2 6amma) 1. Jlansl qBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}. 3anumure u
n3o0pasure rpaduyecku HoBoe MHOXKeCTBO E: a) = AU B ;0)E=ANSE.

6. (2 6amra) KonuHbl 1py3bs 3aHUMAIOTCS] KAKUM-HUOYIb BUJIOM criopTa. 14 3 HUX
yBIiIeKatoTcst pyroosnom, a 10 — 6acker6oiaoM. M TOIBKO 1BOE YBIEKAIOTCS M TEM U APYTUM BHIIOM
criopta. Ckonbko apy3eid y Tomu?»
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7. (2 6anna) Ha pucynke — cxema qopor, cBs3bIBaromux ropojackue napku A, b, B, I', ]I, E.
[Io kaxpmoil 1Opore MOXHO JABUTaTbCS TOJBKO B OJHOM HANPABJIEHUH, YKA3aHHOM CTPEIIKOM.
CKOJBKO CYIIECTBYET pa3aWyHbIX MyTeil U3 mapka A B napk E?

B K
A \r \
=
B g

8. (2 6aymma) Mo>kHO JIM HApHCOBAaTh N300paKEHHBIN HAa PUCYHKE Tpad HE OTphIBasi KapaHaIl
0T Oymaru ¥ npoBojs Kaxaoe peOpo poBHO OJUH pa3?

JonoJHuTEIbHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO6AHUE peUleHUA U NOJIYYEHHDbLI
omeem.
9. (3 6anna) IlepByro uiu BTOPYIO KOHTPOJIbHBIE PAa0OTHI IO MaTEMATUKE YCIEIIHO HAIUCAN
33 cTyneHTa, MEepBYIO WM TPEThIO — 31 CTyAeHT, BTOpYIO Wiu TpeThio — 32 cryneHta. He MeHee
JBYX KOHTPOJBHBIX paboT BbIMONHWIM 20 cTyaeHToB. CKOJIBKO CTYACHTOB YCIEIIHO PELIMIN
TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHud
OTtBer B b 10 T - 22 8 HET 18
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3.11 Dnemenmopl KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 8EPOAMHOCMENL

Oopazosamenvhvle pe3yibmamot, nooJiexcaujue nposepke (31emeHmel):
JAP6 7, IPG 8, JIP6 14.

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

IIK 3.1.
Teopernyeckue BONPOCHI:
1. [Iponomxute onpenenenue: «CinyyaitHoe coObITHE — 3TO...». [IpuBeanuTe npumep.
2. [IpuBeauTe MpUMEpP TOCTOBEPHOTO COOBITHS.
3. [IpuBeauTe npuMep HEBO3MOKHOTO COOBITHS.
4. [Iponomkure onpenenenne: «BeposTHOCTh CIIy4aitHOTO COOBITHS — 3TO. ...
5. ChopmynupyiiTe mpaBUIo HaX0XKICHUS CIIOKCHHS BEPOSITHOCTEH.
6. ChopmynupyiiTe TpaBUiIO YMHOKEHHS BEPOSITHOCTEH.
7. Kak naiiT cpennee apudmernueckoe YMcIoBoro psaa?
8. Kak 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 npuMep MHOKECTBA U3 PEAIBHON KU3HH.
18. [IpuBenuTe npumep onepannu NEPECEUYEHNUSI MHOKECTB.
19. [IpuBenute mpumMep onepanuu 00bETUHEHNS MHOXKECTB.
20. [IpuBenure npuMep onepanuy 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 KOHEYHOTO 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 Tpynmel Mo mnpus3Haky; B) o6o6meHwe enuHuuHbIX (akToB; I') 0000mIeHHE €TUHUYHBIX
MPU3HAKOB.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 pewieHusA U NOJIYYEHHbLIL OmeEem.

n-m)?
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5. (2 6amna) B cpenrem u3 2000 camoBbIX HACOCOB, MOCTYMUBIINX B MPOJAXKy, 6 TTOATEKAIOT.
HaiinuTte BepoATHOCTB TOTO, YTO OJUH CIy4YailHO BHIOPAHHBIN I KOHTPOJISI HACOC HE MOJTeKaeT?

6. (2 Gamma) CpaBHUTH BCXOXKECTh CEMSH JIOOBIX TpPeX BHUIOB OJHOJICTHUX IIBETOB 3a
nocneaane 3 roga. CocTaBUTh IUarpaMmy IO HalIeHHBIM JaHHBIM. CllenaTh BHIBOJIBI.

7. (2 Oamna) llBeToBomy NpEeMIOKWIN YKPACHTh KIymMOy IIBETaMH, HCIONB3YS 3 BHJA.
CKOJIBKO Pa3IMYHbIX BAPUAHTOB €CTh Y IIBETOBO/IA, €CIIM €CTh BHIOOP U3 5 BUIOB Pa3HOM paccasbl?

8. (2 6amma) CKOIBKUMHU CITOCOOAMU MOKHO MTOCATUTh 4 KyCTapHHUKA B OJUH P’

JonoJHuTEIbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO6AHUE peUleHUA U NOJIYUEHHDbLI
omeem.

9. (3 6amna) UtoObI NOCTYNUTH B UHCTUTYT Ha CIIEHUAIBHOCTh «MacTtep caoBO-apKOBOTO U
JaHAIAQTHOTO CTPOUTEILCTBA», aOUTYpPHEHT NOJbKeH HaOpath Ha EI'D He menee 70 OamioB mo
KaXIOMYy U3 TpEX NpPEAMETOB— MaTeMaTHhKa, PYCCKMH S3bIK M HMHOCTPAHHBIM s3bIK. UTOOBI
MOCTYNUTh Ha crenuanbHoCcTh «KoMMmepuus», HykHO HabpaTh He MeHee 70 GayljIoB MO KaKIOMY U3
TpEX MpPeIMETOB — MaTeMaTHKa, PYCCKHI A3BIK U OOIIECTBO3HAHUE.

BepositHOCTh TOTO, 4TO a0UTypUEHT 3. MOMyyuT He MeHee 70 0ayuioB 1Mo MaTeMaTHKE, paBHA
0,6, mo pycckomy si361ky — 0,8, 10 nHOCTpaHHOMY 531Ky — 0,7 1 110 o6mecTBo3Haumi0 — 0,5.

HaiimuTte BepOSATHOCTH TOro, 4YTO 3. CMOXXET IOCTYNUTh XOTS Obl Ha OJHY M3 JBYX
YIOMSHYTBIX CIIELIUATIbHOCTEN.

ITAJIOHLI OTBETOB:

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

OopazosamenvHule pe3yibmamol, nRood1eHcaujue 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, CJIEAyeT OOpAaTHTh BHUMaHHE Ha
0071aCcTh TOMMYCTUMBIX 3HAYCHUI?

10. [Tepeuncnute criocoObI pemIeHus] ypaBHCHUM.

11. [epeuncaure cnocoObl penIeHNs: CUCTEM YPaBHEHUH.

PN R

KonTpoJbsHas padora
Oobsi3aTe/ibHAsA YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHLLIL OMEENM U3 YEMBIPEX NPEONOHCCHHBIX:
1. (1 6amn) Kakoe u3 uncen siBnsiercs KopHeM ypaBHeHus loga(x+1) =1
A)-1;b5)2;B) 1; 1) 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 Y —32—x=2.
A) nuneitnoe; b) kBampatHoe; B) uppanmonansHoe; [') panmonansHoeE.

4. (1 6amn) OnpesenuTe HaMMEHbIIIEE EJI0e PEelleHHe HepaBeHcTBa 5 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIy4EeHHbLIL OMeEem.
5. (2 Gamra) Haiinute KopeHb ypaBHeHus | x-3 | =2

{x —-y=28,
-3
6. (2 6aia) Pemnre cuctemy ypashenuii (27 0 = 16
2x% —5x -
E— X.
x—3

7. (2 6anna) Pemnre HepaBeHCTBO
8. (2 6amta) Pemnte ypaBuenue (2x — 3)V3x? — 5x — 2=0

JlomoJJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aAHUE pPeuleHUA U NOJIYYEHHBLI
omeem.
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2sin” x — V3 cos (g —x) =0

9. (3 6amna) Pemure ypaBHeHue . YKaXuTe KOPHHU ITOTO

[371'
—37| .
YPaBHCHHSI, IPHHAUICKAIIIE OTPE3Ky L 2
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
Otser B [AB| B [ A | 1;5](10;2) |(—o0; 0]U[2; 3] -156 2”,7?7?’ S?ﬂ .
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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.
IK 3.1.
Oosi3aTe/IbHAsA YaCTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbLL OMEEN U3 Yemulpex NPeoioHCeHHbIX.
1. (1 6amm) Hanmsl Touku A(2,0,5), B(-2,6,3). Kakue xoopAuHATHI UMEET CepelrHA OTpe3Ka
AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ilpsmeie AB u CJ] nmapamnensusie. Kakoe pacnonoxxenune nmerot npsimeie AC u
B/1?
A) mapannensHbie; b) nepnennukynsapueie; B) ckpemuBatorces; ') mepecexarorcs.

Tx 3

Cos — =
6

3. (1 6ayn) HaiinuTe KOpeHb ypaBHEHUS: 2 B otBere 3anumuTe HauOOIBIINN

OTPULATEIbHBIA KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 6amr) Ha pucynke m3oOpaxeH rpaduk mpousBomHou ¢yHkmuu y=f(x). [Ipum kakom
3Ha4YCHUH X (YHKIIHS MPUHUMAET CBOE€ HauOOIIbIIIee 3HAaUCHHE Ha OTpe3ke [-4; -2] ?
>

v=f"(x)

=Y

A)0,5;B)-4;B)-5;T) L.

Ilpu evinoanenuu 3a0anuit 5-8 3anuniume x00 pewieHuA U NOJIYYEHHbLIL OMmeEem.

5. (2 Oamna) BepxHue KOHIIBI JBYX BEPTHUKAIBHO CTOSIIUX CTOJOOB, YAaJIEHHBIX Ha
paccrosiHue 4 M, COeTMHEHBI NepekiIaqnHoi. Beicota omnoro cronba 10 m, a apyroro 7 m. Haiiaure
JUTMHY TIePEKIIaIUHBI.

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

7. (2 Gamna) JIBurasch co CKOpocThio U = 3 M/c, TpakTtop Tammt caHu c¢ cuiout F=40 xH,
HaIpaBJICHHON TMOJA OCTPbIM YIJIIOM O K TOPU30HTY. MOIIHOCTh, pa3BHBaeMasi TPAKTOPOM,
BBIYHUCIISICTCS TIO (opmyIie N =Fvcos®. Haiimure, Opd KakoM yrie OB Tpaaycax) i3Ta

kH-M

MOITHOCTH OyeT paBHa 60 kBt (kBr—»310 € ).

8. (2 6anna) MaTepuanpHas TOuKa JBUKETCS MPAMOJIMHENHHO 110 3aKkoHy X(t)=t>-13t+23 (rze
X— paccTOssHHE OT TOYKH OTCUeTa B METpaX, {— BpeMs B CEKyH/aX, U3MEPEHHOE C Hayaia
JBUXKEHMS ). B kakoif MOMEHT BpeMeHH (B CEKYHJIaX) €€ CKOPOCTh Oblia paBHa 3 m/c?

JlomoJHUTEIbHAS YaCTh
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Ilpu evinonnenuu 3zaoanus 9 3anuwiume Xxo00, 000CHO6aAHUe peuwieHUs U NOJIYUEHHbBLI
omeem.

9. (3 6amra) Pa3OuTh LBETHUK NPSIMOYTOJbHON (hOpMBI (OTHOIICHHE CTOPOH 2:3) Ha YacTH
pa3TUYHON  IUIOMAAW. YKaXHUTe pa3HbIM I[BETOM MapajuleNibHbIC, TEPICHIUKYISPHBIC,
CKPEIIMBAIOIINECS OTPE3KH. PaccuMTaTh KOJNMYECTBO CaXKEHIEB I[BETOB JUIS KAKIOTO CEKTOpA.
Ocdopmute cxeMy IBETHHKA (MOXKHO HCIIONB30BaTh KoMIbioTep). Harprmep,

9TaJIOHbI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHUuA
OT1Ber A T I b 5 - 60 8 -
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2. ®oHJ OLIEHOYHBIX CPEICTB /151 MPOMEKYTOYHOM aTTecTanmun (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 4YacThb  COJEPKUT  3aJaHUS MUHUMAIBHOTO  00s3aT€IbHOTO  YPOBHS,
JOTIOTHUTEIIBHAS YaCTh — 00JIee CII0KHBIC 3aJaHusl.

[Ipu BbIMOMHEHHM 3aJaHUIl 00s3aTeNbHON YacTU TpedyeTcs MPEeACTaBUTh XOJ PEIleHUs U
yKa3aTh MOJTYYCHHBIH OTBET. 3a MPaBUJIHHOE BHITIOJHEHHE JIFOOOTO 3a/1aHus U3 00s3aTeTbHON 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 YaCTHYHOE PEIICHHE.

bannel, monyueHHbIE 32 BCE BBHIITOJIHEHHBIC 3a1aHUS], CYMMUPYIOTCS.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOIU cUCeMe

Ommemka Yucno 6annos,
Heo0x00umoe 0Jis1 NOJIy4eHUus OMMeEemKu

«3» (y008.) 6-9

10-14
«4» (xopouio) (He MeHee 00H020 3a0aHUs
U3 OONOJIHUMENbHOU YaACmiL)

bonee 14
«5» (omauumo) (He meHee 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, IP6 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, IPy 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 3anuimTe X0 pelieHUus ¥ MOJyYeHHbIH OTBeET.
1. (1 6ann) Beraucnute: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pucyHKe >KHPHBIMH TOYKaMHU

]

oo

IMMOKa3aHO CYTOYHOC KOJMYCCTBO OCAAKOB, BbIIMAAABIINX

]
=T

B Omucte ¢ 7 mo 18 nmekabps 2001 roma. Ilo

p oL
=
|

TOPU30HTAIHN YKa3bIBAOTCA qucia MEcCAILa, 1o

- |
L~

BCPTUKATIM — KOJIHMYECTBO OCAJAKOB, BBIIIaBIIUX B

COOTBETCTBYIOIIMA  J€Hb, B MwWwumMerpax. [ns

L
[
™=

HaIrISITHOCTH JKUPHBIE TOYKM HA PHUCYHKE COCIMHEHBI ,,. ] T

PO R OROW W e R
o y o

-

|t

—

auHued. Onpenenure MO PUCYHKY, CKOJBKO JHEH

BBITIaZ[AJI0 OoJiee 2 MIJIZTMMETPOB OCAIKOB?

3. (I 6ann) MoOunbhsii Tenedon cromn 16000 py6neit. Uepe3 HEKOTOpOe BpeMs LIEHY Ha 3Ty
mMozenb cHu3uI 10 15200 py6uieit. Ha ckoibKo MpOIEHTOB ObliIa CHUXKEHa IieHa?

4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BumHen. FOns Hayrazg
BBIOMPAET OAMH MUPOXKOK. HaliiuTe BEpOSITHOCTD TOTO, YTO OH OKQ)KETCSI C BUIITHEH.

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

5. (1 6ann) Haiinute 3Hauenue Boipaskenus logz2 + logs 32
6. (1 6aan) Haliure KOpeHb ypaBHEHHS 7-bx=7.
7. (I 6ann) Pemmre HepaBeHCTBO 2X7° > 64. B oTBeT 3amumnTe HauMEHBIIEe
MOJIOKHUTETBHOE YUCIIO.
42 1
8. (I 6ann) Haiinure kopess ypaBaenust X 2 %
9. (1 6aan) Haiigure mpousBoaHyio QyHKIMH B Touke X=0: y = %x“ —6x” +7x—1
10. (1 6ann) lIBeTHHK, O(OPMIIEHHBIH MO MHIMBUAYATBHOMY 3aKazy, UMeeT (opmy

nunuHApa. Beicota nBetHuka 35 oM, aumametp ocHoBaHHs 20 cM. CKOJBKO 3eMJIM HEOOXOIUMO
HpI/IBeCTI/I, ‘ITOGBI IIBCTHUK 651.]1 3aI1OJIHCH ITOJIHOCTBIO. B OTBCT 3allMIIUTEC YUCIIO0, ACJICHHOC Ha TT.

11. (1 6ann) Haitogute muiomanb GUrypsl, H300pakeHHOW Ha PUCYHKE
\
| \
\
A \
= |
12. (1 6ann) Teno aBuxKeTcs 1o 3akoHy S(t)=3t>+5t (M) HaitmuTe ckopocTs Tena yepes 1c

nocJie Hayana JBUKEHUS.
JdonoaHuTeJbHasA YaCTh

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

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

14. (3 6anna) Pemure ypaBHeHue sin’x - 2sinx=0. B 0TBeT 3amuImmTe KOJIMYECTBO PEIIEHHIA,
IPUHAJIEKAIMX TPOMEXYTKY [0; 47T.]
15. (3 6anna) Haiinute 00beM MHOTOTPAaHHHKA, H300Pa)KEHHOTO HAa PUCYHKE (BCE ABYTPAaHHBIC YTJIbI
psIMBIE).
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16. (3 6anna) TepBoIil cagoBO BRICAKUBAET 126 CaKEHIIEB HA 5 YaCOB OBICTpeE, YeM BTOPOH.
CKOJIbKO Ca)KEHIIEB 32 Yac BBICA)KHBACT MEPBBIA CAJOBOJ, €CIIM M3BECTHO, YTO OH 3a 4aC MOXKET
BBICAJINTh HAa 5 Ca)XXEHIIEB 0O0JIBIIIE BTOPOTO?

9TaJIOHLI OTBETOB:

Homep 112 1|3 4 51 6 7 8 9 10 11 |12 |13 |14 | 15 | 16
3aJaHusA

OtBer 2131510256 -7| 1 |-10| 7 |[35000]| 15| 11| 9 5 6 | 13
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