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1 ITOSICHUTEJIBHASA 3AIINCKA

1.1 ObaacTh NpUMeHeHHs POTrPaMMBbI

Pabouass mporpamma ydeOHoro mnpenmera OOIL07 Mamemamuka SIBISIETCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOJATOTOBKU CIEIMAIMCTOB CPEJIHEr0 3BeHa, pa3pabOTaHHOW B
cootBercTBuU ¢ ®I'OC CIIO no cnenumansuoctu 40.02.01 Ilpaso u opeanuzayus coyuanrbHozo
obecneueHusl.

1.2 MecTto mnpeaMera B CTPYKType NpOrpaMMbl TOJATOTOBKH CHENHAJMCTOB
CpeHero 3peHa
YueOusrii npeamer OOI1L.07 Mamemamuka BXxogut B pasnaen «OOmeoOpa3oBaTenbHbIC
MIPEAMETHI» 0011e00pa30BaTEILHOIO YUeOHOTO ITUKIIA.

1.3 O0bem yueOHOH TUCHHUIJIMHBI M BUAbI Y4eOHOI padoThl

Bua yueOHoii padoThl O0bem yacon
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 307

B TOM YHCIIE:

TeopeTudecKkoe o0ydeHue 78
MIPaKTUYECKHE 3aHATHS 156
camocTosTellbHas paboTa 69
KOHCYJIbTaIliH

IIPOMEKYTOUYHAsL aTTECTALIHS: 4

9K3aMEH

2 NIVIAHUPYEMBIE PE3YJIBTATbBI

B pesynpraTe M3ydeHHs TpenMeTa y OOYYarOMIMXCS JOJDKHBI OBITH CPOPMHUPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIC PE3YyIbTATHI.

JINYHOCTHBIE Pe3yJbTAThI

OcBoeHME TporpaMMbl IMpeIMeTa CONPOBOXKIAETCS (POPMUPOBAHHUEM Y OOy4arOUIUXCS
JUYHOCTHBIX PE3yJIbTaTOB:

Ipa’XIaHCKOI'0 BOCIIUTaAHUA:
YMCHUEC B33HMOI[€§ICTBOB3TB C COOUAJIbHBIMHW HWHCTUTYTaMH B COOTBETCTBUHU C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

MaTPUOTUYCCKOI'O BOCIIUTAHUSA:

HEHHOCTHOC OTHOIICHHUEC K TOCYAApCTBECHHBIM CUMBOJIaM, UCTOPHUICCKOMY U IIPUPOIHOMY
HaCJICOWIO, IMMaMATHHUKaM, TpaaulusaM HapoaOB POCCI/II/I, JOCTHIXCHHUAM Poccun B HayKe,
HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX U TPYAC,

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIIOCOOHOCTH OLICHUBATb CUTYyallUIO0 U MPUHUMATH OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMBI U ICHHOCTH;

OCO3HAHUC JIMYHOI'O BKJIaJga B TIOCTPOCHUC YCTOI\/'I‘{I/IBOFO 6y,[[y1].[€l"0;

9CTCTUYCCKOI'O BOCIIMTAHHA:

OCTECTUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAaYYHOT'O U TEXHHYECKOTO
TBOpPYECTBA, CIIOpTa, Tpyda U O6IJ.I€CTBCHHBIX 0THOH.ICHPII>1;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHUC IIPOSABIIATH
KadyeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

(bu3MYECKOT0 BOCIIUTAHUS:



c(OPMHPOBAHHOCTh 3JI0POBOTO W 0Oe3omacHoro obpasa >KHM3HHM, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/10POBBIO;

aKTUBHOE HENpUSATHE BpPEAHBIX TMPHBBIYEK M HMHBIX (OpM MPUYMHEHUS Bpena
buznyecKOMy U IICUXUYECKOMY 37I0POBbBIO;

TPYJIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYJAOTI00HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM M COLMAIbHOMN
HAIPaBJIEHHOCTH, CHOCOOHOCTh MHHMIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIbHO BBINOJIHATH
TaKyI0 JIeSITeIbHOCTb;

MHTEpEC K paziu4HbIM cepam npodeccuoHaNbHON NeSTEIbHOCTH, YMEHHUE COBEPIIATH
OCO3HAHHEIN BBIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSKEHUH BCEH
KU3HU;

9KOJIOTMYECKOTO BOCITUTAHHMS:

C(bOpMI/IpOBaHHOCTB 3KOJIOTHYECKOU KYyJIbTYpPbI, IOHUMAHHWC BJIUAHUA COLUAJIBHO-
9KOHOMUYECKUX TMPOIECCOB HA COCTOSHUE MPUPOTHONM M COLMAIBHON Cpe/ibl, OCO3HAHHE
NI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPoOiIeMm;

AKTHBHOE HETIPUATHE ACHCTBUHN, IPUHOCSIIUX BPEI OKPYXKAIOIIEH cpele;

YMCHUC IMPOrHO3UPOBATH He6HaFOHpI/I$[THI)IC OKOJIOTUYCCKUC IIOCIICACTBUSA
peANPUHUMAEMbIX JIEHCTBUM, IPEAOTBPAIATh UX;

[EHHOCTH HAYYHOTO IMO3HAHMS:
C(pOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOM TPAaKTUKH, OCHOBAHHOIO Ha JHalore KyjiabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIHTYPHOM MUPE;
OCO3HaHME LIEHHOCTU HAY4HOH NesATeIbHOCTH, FTOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JESITETFHOCTh HHINBHUIYaTbHO U B TPYIIIIE.

YuuteiBas  crenuduKy TpeaMera, JUYHOCTHBIE  pe3yibTaThl B IPOrpamMme
KOHKPETHU3UPOBAHbI KaK:

JI1 - chopMUPOBAHHOCTH MPECTABICHUNH O MaTeMaTHKE KaK YHHMBEpPCAJIbHOM S3BIKE
HAyKH, CPEJICTBE MOJICTTUPOBAHHUS SIBICHUH U MIPOIIECCOB, UEAX U METOJIaX MAaTEMATHKH;

JI2 - moHWMaHWE 3HAYUMOCTH MaTeMaTHKH IS HAyYHO-TEXHHYECKOTO Mporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKe KaK K YacTH OOIIeYeNOBeUeCKON KYIbTYpPbl
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MAaTEMATUKH, IBOJTIOLIMEN MaTEMaTUYECKUX UAEH;

JI3 - pa3BuTHE JIOTHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHUYECKOHN KYJIbTYPhI, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM JUTsl Oyaytiein
npoeccCHOHANBEHOM NeSTENbHOCTH, IS MTPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

JI4 - oBnageHWe MATEeMATHYECKUMHU 3HAHUSMH W YMEHUSIMH, HEOOXOJAMMBIMH B
MOBCEHEBHOM JKM3HU, [UJII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH H
JTUCIUTIINH TPO(PECCHOHAIIBHOTO IHKJIA, JJs TOJXy4deHUss oOpa3oBaHUs B 00JacTsIX, HE
TpeOYIOMHMX yrIyOIeHHOW MaTeMaTH4eCKON TOITOTOBKY;

JIS - TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha
MPOTSKEHUU BCEU KU3HU,

JI6 - co3HaTeNbHOE OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEHHOCTH,

JI7 - TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHON TBOPYECKOW W OTBETCTBEHHOM
NesATEeTLHOCTH;

JI8 - TOTOBHOCTh K KOJUIGKTHBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, 00IIECTBEHHO MOJIE3HON, yueOHO-UCCIIEeI0BATENbCKOM, MPOSKTHOW U IPYTUX



BUJAaX ACATCIBHOCTH;

JI9 - orHomeHue K TPO(ECCHOHATBLHOW MEATEIHHOCTH KaK BO3MOXXHOCTH YYacTUS B
PEIICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBLHBIX IMPOOJIEM.

s hopMupoOBaHUS 3TUX PE3YNIBTATOB Y O0ydaromuxcs GopMHUPYIOTCS YHUBEPCATbHBIC
y4eOHbIE ICHUCTBUS:

- IIMPOKasi MOTHBAIMOHHAs OCHOBA Y4YEOHOW JE€ATEIbHOCTH, BKIIIOYAIOIIAs
CoIMaIbHBIC, yUeOHO-TI03HABATEIbLHBIC M BHEIITHIE MOTHBBHI;

- yueOHO-T03HABATEIbHBI MHTEPEC K HOBOMY Y4eOHOMY MaTepHaiy M Crocodam
pEIICHUsT HOBOM 3a1a4H;

- OpUEHTAIMS Ha MOHUMAaHHWE NMPUYUH ycrexXxa B y4eOHOW AeATEeIbHOCTH, B TOM
YUCJIe Ha CaMOaHaJIM3 M CaMOKOHTPOJb pe3yibTaTa, Ha aHaJu3 COOTBETCTBHS PE3YJIHTATOB
TpeOOBaHUSIM KOHKPETHOM 3a/1auu;

- CIIOCOOHOCTh K CaMOOIIGHKE Ha OCHOBE KPHUTEPHEB YCIICHTHOCTH Y4eOHOMH
JIeSTCIIEHOCTH;

- OpPHUEHTAIMsI B HPABCTBEHHOM COACP)KaHUM U CMBICIE KakK COOCTBEHHBIX
MOCTYIIKOB, TaK ¥ TIOCTYIIKOB OKPYXAIOIIUX JIFOCH;

- pa3BUTHE STUYECKMX YYBCTB — CTbIa, BHUHBI, COBECTH KakK pEryjisiTOpPOB
MOPAJILHOTO MTOBEICHHUS.

®opmuposanue Y'Y /[ mpoBOAXUTCS IPU MOMOIIH PEIICHUS CISIYIONIMX TUIIOBBIX 3a/1a4:

- oOecIricyeHrEe BO3MOKHOCTH CaMOCTOSTEIILHOM IOCTAHOBKH IIeJIEH M 3amad B
npeIMEeTHOM  OOyuYeHUHW, TMPOEKTHOH U  y4eOHO-HCCIEI0BAaTENbCKOM  AESTeTbHOCTU
00yJaromuxcs;

- o0ecrieueHre BO3MOXKHOCTH CaMOCTOATEIHHOTO BhIOOpa OOYYArOIIMMHUCS TeMIIa,
pPEXUMOB U (POPM OCBOCHUS MTPEIMETHOTO MaTepHaa;

- o0ecrieueHre HAIMYUS B 00pa30BaTeIbHON AESITEIbHOCTU COOBITUMN, TPEOYIOIMUX
OT 00YJAOIIUXCS TIPEIBSIBIICHUS ITPOIYKTOB CBOCH JIEATEITHHOCTH.

MertanpeamMeTHble pe3yJibTAThI

OcBoeHHe TporpaMMbl MpeIMeTa COMpPOBOXKIAETCS (OPMHUPOBAHUEM Y OOYYArOMIMXCS
METaNpPeMETHBIX PE3yJIbTATOB:

1. OBnasieHe yHUBEPCATHHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

OTIPECTIATH NN AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTH, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

0) 0a30BbIE UCCIIEIOBATEIbCKUE ACHCTBUSA:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM AESITeNbHOCTH, HABBIKAMHU
paspetnieHus npoobiem;

CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOATEIHHOMY TIOMCKY METOJIOB pEelIeHUs
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

(dbopMUpOBaHHE HAyYHOTO THUIA MBIIUJICHHS, BIAJCHHE HAYYHOH TEPMHHOJIOTHEH,
KITFOYEBBIMH ITOHATHSAMHA H METOJIaMU;

BBISBJISITH TPUYUHHO-CIICICTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3y €€ peIICHHs, HAaXOJWUTh apryMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHHIHA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3WPOBATh TIOJNydEHHBIC B XOJC PCEHICHHS 3aJa4d pPEe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

YMETh TIEPEHOCUTh 3HAHHWS B IIO3HABATCIBHYIO W  MPAKTUYCCKYI0  0OJacTH
KU3ZHEEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJICH, TIPeJIaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS;



B) paboTa ¢ uHpopmanueii:

BIAJeTh HAaBBIKAMM IOJIydeHHs MH(OpManuM W3 HCTOYHMKOB pPAa3HbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJISATh IIOMCK, AaHaJINW3, CUCTEMAaTH3alMIl0 M HMHTEPIPETALUIO
MH(pOPMALIMU Pa3IMYHBIX BUJIOB U (JOPM IIPEICTABICHMUS;

UCTOJB30BATh CPEICTBA HH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30IMaCHOCTH, THTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30I1aCHOCTH.

2. OBnaicHUE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUAMU:

a) obmieHue:

OCYIIECTBISTH KOMMYHUKAILIMU BO BCEX chepax KU3HH,

pacrio3HaBaTh HeBepOaJibHble CpeACTBa OOIIEHUS, NMOHMMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMA U CMATYATh KOH(IUKTHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOLEHHS U B3aUMOJCHCTBUS;

apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMATYaTh KOH(PIUKTHBIC CUTYAIlUH;

pa3BEepHYTO M JIOTUYHO M3J1araTh CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

0) COBMECTHasl AEATENbHOCTD:

IIOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

IIPUHUMATH LEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JEHCTBUS MO €€ JOCTMIKEHMIO: COCTaBIIATh IIAH JEMCTBUM, pacnpelessiTb pold C y4eTOM
MHEHHUH Y4aCTHUKOB 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOTHI;

npejjaraTb HOBbIE IPOEKThI, OLEHUBATh MJEU C MO3ULIMHU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

KOOP/JMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX pEAIBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

OCYILECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHHWE B PAa3JIMYHBIX CUTYyalMsIX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

3. OBnaseHre yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSAMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYILIECTBIISITh [M0O3HABATEIbHYIO JESITENbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBbIE 33/Ja4l B 00pa30BaTENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJISATh IUIaH PELICHUs MPOOJIEMBbI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHMPOBAHUIO U TIPOSIBICHUIO IIUPOKOM SPYAULUMU B Pa3HbBIX
00JacTsX 3HaHUM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCHUTh KOPPEKTHBBI B JEATEIbHOCTbH, OLICHHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIa/IETh HaBbIKaMU MIO3HABATENbHOM peIeKCUU KaKk OCO3HAHMsI COBEPILIAEMBbIX AEHCTBUIMA
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIOJIb30BaTh PpUEMbI peIeKCUU 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLIMOHAJIbHBIN HHTEIJIEKT, IPEANoIaraouil chpopMUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHALHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJINPOBAHNUS, BKJIFOYAIOIIErO CaMOKOHTPOIIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE€ IIOBEIECHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAallUHM, BKJIKOYAIOIIEH CTPEMIIEHHE K JOCTHIKEHMIO LIETH U YCIIEXY,



ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE EHCTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEN;

COLMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILIEHUS C IPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peraTh KOH(IUKTHI;

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHMMATh MOTHUBBI W apryMEHTBl JpYrMX JIIOJEHd IpU aHAJIW3€ pPe3ylbTaTOB
JESITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OLIUOKH.

VYuuteiBasg crnenupuKy TNpeAMeTa, MeETalpeaIMEeTHbIe  pe3ylbTaThl B MpPOTpamMme
KOHKPETU3UPOBAHBbI KaK:

MI1 - yMeHue omnpenensTh LeNu JIeATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKECHUS;

M2 - ymeHuE€ BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb, OLICHUBATb COOTBETCTBUE
pE3yJIbTAaTOB LIEISAM, OLIEHUBATh PUCKH ITOCIECICTBUI NEATEIbHOCTH;

M3 - BiajgeHue HaBbIKAMHM Y4EOHO-MCCIIEA0BATENbCKOM M MPOEKTHOW JEATEIBbHOCTH,
HaBBIKAMU pa3peleHust mpooiiem;

M4 - crmocoOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB DPELICHHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;

MS — cnocoOHOCTb BBISBISITH HNPUYUHHO-CIEICTBEHHBIE CBSI3M M aAKTyaJlM3UpPOBATh
3aJady, BBIIBUraThb T'MIIOTE3y €€ PELICHMs, HAXOAWUTb apryMEHTBI Ul J10Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a]1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

M6 - cocOOHOCTh aHAJIU3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUs 33Ja4M PE3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

M7 - cnocoOHOCTh BBIJBUIaTh HOBBIE HJIEH, Ipe/ylaraTb OPUIMHAIbHBIE MOJXOMAbI U
pelieHus,

CTaBUTb NPOOJIEMBI U 33J1a4Hl, JOMYCKAIOIUE albTEPHATUBHBIE PELICHUS;

M8 - BnameHWe HaBBIKAMU TOJyYeHHUS HH(OpPMAIMK W3 MCTOYHUKOB Pa3HBIX THUIIOB,
CHOCOOHOCTh ~ CAMOCTOSITENIBHO ~ OCYIIECTBJIATH  IOMCK, AaHAIW3, CHCTEMaTH3alhl0 U
MHTEPIIpETAlNI0 UHPOPMALMK Pa3INYHbIX BUJOB U (HOPM MpEICTaBICHMUS;

M9 - CcHocoOGHOCTh OCYIIECTBIATh KOMMYHHUKAllMM BO BceX cdepax IKU3HHU;
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMsT4YaThb KOH(JIMKTHBIE CUTYallUW; PAa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MI0 - cHnocoOHOCTh MOHMMAaThb W MCIONB30BaTh IPEUMYIIECTBA KOMAHAHOM H
UH/IMBUYaIbHOW paloThl; MPUHUMATh LI€JIM COBMECTHOW JAEATENbHOCTH, OPraHU30BbIBaTh U
KOOPJMHHUPOBATh JECUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JEHCTBUM, pacrnpenensirtb
POJIM C y4EeTOM MHEHUH YYaCTHHUKOB OOCYKJaTh pe3yJbTaThl COBMECTHOW pabOTHI; MpejyiaraThb
HOBBIE TPOEKTHI, OLEHUBATh HJEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH; OCYHIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE MOBEACHNUE B PA3JIMYHBIX CUTYaLUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

M1l — yMeHue caMOCTOSITEIbHO COCTaBJATh IJIaH pelIeHHs NpoOJeMbl C y4eTOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHHUIA;

M12 - cmocoOGHOCTh JaBaTh OLEHKY HOBBIM CHUTYaIlUsiM, BHOCHUTb KOPPEKTHUBBHI B
NEeSTeIbHOCTh, ~ OLIGHWBAaTh  COOTBETCTBHE  PE3yJbTaTOB  II€JIAM; BJAJETh  HaBBIKAMU
MO3HABATENbHOM pe(IeKCHuH KaKk OCO3HAaHHUS COBEPINAEMBIX JCUCTBUI U  MBICIUTEIbHBIX
MIPOLIECCOB, MX PE3yJbTAaTOB M OCHOBAHWI; HCIONb30BaTh MpUEMbl pedIEKCUU Ui OLEHKU
CHUTYyalll{, BBIOOpA BEPHOTO pEILICHMUS;

s hopMHpoBaHUS 3TUX PE3YNIbTaTOB y 00ydaromuXcsi GOPMUPYIOTCS YHUBEPCAIbHbBIE
yueOHbIe JefcTBUS:

Perynarushsie

- IPUHUMATh U COXPAHATH y4eOHYIO 3a/auy;

- YUUTBHIBaTh BBIJCJICHHBIE TPENO/JaBaTEIeM OPUEHTHPHI JEUCTBUS B HOBOM
y4eOHOM MaTepuasie B COTPYIHUYECTBE C MpenojaBaTeseM;



- IJIAHUPOBATh CBOU JICMCTBHUSI B COOTBETCTBUM C IIOCTaBJIICHHOM 3aJaded H
YCIIOBUSIMU €€ pealin3allii, B TOM YHCIie BO BHYTPEHHEM IUIaHE;

- YYUTHIBATh YCTAHOBJIGHHBIC IpaBWJia B IJJAHUPOBAHUM M KOHTPOJE crocoda
peleHus;

- OCYILIECTBJISATh UTOTOBBIM M IOLIATOBBI KOHTPOJIb MO pE3yiabTaTy (B ciydae
paboThl B MHTEPAKTHUBHOM Cpeie M0JIb30BaThCs Peakiueil cpeibl peleHus 3a1a4n);

- OLICHMBAaTh IIPAaBWJIBHOCTb BBIIIOJIHEHUS JEWCTBHUS Ha YpPOBHE aJE€KBAaTHOU
PETPOCTIEKTUBHOM OLICHKH COOTBETCTBUS pPE3yJbTaTOB TpPeOOBaHUSM JAaHHOW 3a7aud U
3aa4HOi 00J1aCcTH;

- aJIeKBaTHO BOCIIPUHHUMATD MPEJIOKEHUS U OLIEHKY Mperno/iaBaTesieil, ToBapuIleH,
pOAUTENEN U APYTUX JIOJCH;

- pa3ianyaTth Cocod U pe3yibTaT JeiHCTBUS;

- BHOCUTh HEOOXOAMMBIE KOPPEKTHBHI B JICHCTBHE IIOCJIE €ro 3aBepIICHHUs Ha
OCHOBE €ro OLEHKH M Y4€Ta XapakTepa CIENaHHBIX OMIMOOK, MCIOJB30BaTh IMPEAJIOKEHUs U
OLIGHKM IS CO3JaHHMsl HOBOrO, Oo0Jiee COBEPIICHHOTO pe3yjbTaTa, HCIOJNb30BaTh 3alHCh
(puxcamuro) B uudpoBoit hopme xona U pe3ynbTaTOB peUIeHHs 3aa4i, COOCTBEHHOI 3Bydarieit
pe4H Ha PyCCKOM, POJTHOM U MHOCTPAHHOM SI3bIKaX.

[To3naBaTenbHbIE

- OCYIIECTBIISITh TIOUCK HEOOXOMUMOW WH(POPMALUHU ISl BBHINOJHEHUS y4eOHBIX
3aJJaHUil C KCHOJIb30BaHHWEM Y4eOHOM JIUTEpaTyphbl, SHIMKIONEANNA, CIIPABOYHUKOB (BKIIOUas
DIIEKTPOHHBIE, HU(POBBIE), B OTKPHITOM HH(POPMAIMOHHOM IPOCTPAHCTBE, B TOM YHUCIE
KOHTPOJIMPYEMOM MpocTpaHcTBe MHTEepHETA;

- OCYIIECTBIISATH 3amuch ((PrUKcanuio) BEIOOpOUHON HHPOPMALIUN 00 OKpYKAIOIIEM
MHUpE U 0 cebe caMoM, B TOM 4Yucie ¢ moMOoIIbio HHCTpymMeHToB UKT;

- UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA, B TOM YHUCIE MOJENH
(BKJIFOYAsi BUPTYaJIbHBIC) M CXEMBI (BKIIFOUasi KOHIIETITYaJIbHBIC) LIS PEILICHUs 3a/1aY;

- CTPOUTH COOOIICHHUS B YCTHON M MUCBMEHHOM (hopme;

- OpPUEHTHPOBAThCS HA pa3HOOOpa3ue CrocoO0B pelIeHus 3a1ay;

- OCHOBaM CMBICIIOBOTO  BOCIHPHSTHS XYI0KECTBEHHBIX U I103HABaTEJIbHbBIX
TEKCTOB, BBLIEATH CYIIECTBEHHYIO MH(OpMAIMIO W3 COOOIIEHUH pa3HBIX BUAOB (B IMEPBYIO
odepesib TEKCTOB);

- OCYLIECTBIISATh ~ aHAIM3 OOBEKTOB C  BBACICHMEM  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX PU3HAKOB;

- OCYILIECTBIIATH CUHTE3 KaK COCTABJIEHUE 1IEJIOT0 U3 YacTel;

- IIPOBOAMTH CPaBHEHHE, CEPUALINIO U KIIACCU(UKALIMIO MO 331aHHBIM KPUTEPUSIM;

- YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U B U3y4a€MOM KpYyT€ SBJICHUI;

- CTPOUTh pAcCyKIeHUs B (POpMe CBSI3U MNPOCTHIX CYXKIEHUH 00 0OBEKTe, ero
CTPOEHHUH, CBOMCTBAX U CBA3SX;

- 000011aTh, T. €. OCYIIECTBJISATh TCHEPATU3AIMI0 U BBIBEJCHUE OOIIHOCTH IS
LIEJIOTO Psijia WK Kilacca €qUHUYHBIX OOBEKTOB HAa OCHOBE BBIJIENICHHSI CYLIHOCTHOMN CBSI3H;

- OCYIIECTBIISITh TOBEJEHUE IO MOHSATHE HAa OCHOBE paclO3HaBaHUS OObLEKTOB,
BBIJIEJIEHUS CYIIECTBEHHBIX IPU3HAKOB U UX CUHTE3a;

- YCTaHABIIMBATh AHAJIOTHH;

- BJIAJIETh PSI0M OOLIMX NPUEMOB peleHus 3a1ady. KoMMyHHUKaTuBHBIE

- aJIeKBaTHO MCIIOJIb30BaTh KOMMYHHKATUBHBIE, MIPEK/IE BCETO peUeBbIe, CPEACTBA
JUISl pELIEHUs] Pa3IN4YHbIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTh MOHOJIOTMYECKOE BBICKA3bIBAHUE
(B TOM YHCIE COMPOBOXAAs €ro ayAHOBU3YAIIbHOW MOAJIEPKKON), BIaJeTh IUATOIMYECKOM
¢dopmMOii KOMMYHHKALlMM, HUCHONB3ysd B TOM 4Hcie cpeiactBa M uHcTpymeHTsl UKT wu
JTUCTAaHIIMOHHOTO OOIIEHHUS;

- JIOITYCKaThb BO3MO>KHOCTb CYHIECTBOBAHUS Y JIFOAEH pa3IUYHBIX TOYEK 3PEHHUS, B
TOM YHCJI€ HE COBIAJAIOIINX C €r0 COOCTBEHHOW, M OPUEHTHUPOBATHCS Ha MO3UIUIO MapTHEPA B
OOIIIEeHUH U B3aUMOJICHCTBUH;



- YYHUTHIBATh Pa3HbIC MHCHUS U CTPEMHUTHLCS K KOOPAUHAIIMY PA3TUYHBIX MTO3HUIINHI B
COTPYAHHUYECTBE;

- (dbopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3HIIUIO;

- JIOTOBAPUBATHCSI M IPUXOIUTH K OOIIIEMY PEIISHUIO B COBMECTHOH JEATEIHbHOCTH,
B TOM YHCJIC B CUTYyallMU CTOJKHOBEHUSI HHTEPECOB;

- CTPOUTH TOHATHBIC IS MapTHEPA BBICKA3BIBAHMSI, YUUTHIBAIOIINE, YTO MAPTHED
3HAET U BUIUT, a YTO HET;

- 3a/1aBaTh BOTIPOCHI;

- KOHTPOJINPOBATh ACUCTBUSA NAPTHEPA;

- WCITOJIH30BaTh PEYb JJISl PETYIISIIMU CBOCTO JACHCTBUS,

- aJICKBaTHO WCIMOJh30BaTh PEUEBBIE CPEICTBA [UIS PEIICHUS  Pa3TUYHBIX
KOMMYHUKATHUBHBIX 3a/lad, CTPOMTh MOHOJOTHYECKOE BBICKA3bIBAaHME, BIIAJETh JHAIOTHYCCKOM
dopmoii peun.

®dopmuposanue Y'Y J| mpoBOAUTCS IIPH MIOMOIIM PEIISHUS CISAYIOMNUX TUIIOBBIX 3a/1ay:

- MOJIM U CIMILTNHAPHBIC U METAIPEIMETHBIC TIOTPYKCHHSI 1 UHTEHCHUBHI,

- METOI0JIOTHYECKHE U (PHITOCOPCKHE CEMHHAPHI;

- yueOHO-UCCIeIoBaTeNlbckasi paboTa OO0y4aromuxcs, KOTopas Mpedrnosaraet
BBIOOP TEMAaTUKH WCCIICIOBAHMS, CBSI3aHHOW ¢ HOBEHIIMMHU JOCTHIKCHHUSIMH B OOJIACTH HAYKU U
TEXHOJIOTUH;

- KOMIUICKCHBIC 3aJ[aud, HANPABJICHHBIE HA PCIICHUE AaKTYalbHBIX MpoOieMm,
Jexanmx B OnmkaiiieM OymayieM oOydaromuxcs: BeIOOp nanbHeieln o0pa3oBaTenbHON Win
pabodeil TpaeKTOPUH, OMIPEICIICHUE KU3HEHHBIX CTPATETUN U T.I1.;

- MOJlyYeHUE  MPEAMETHBIX  3HAaHUW B CTPYKTypaX,  albTePHATHUBHBIX
00pa30BaTebHON OPraHU3alliy: y4acTHE B TUCTAHIIMOHHBIX KOHKYpPCaX U OJIMMITHAIAX;

- CaMOCTOSITENIbHOE OCBOCHHE TJ1aB, Pa3IesioB U TeM yueOHOI0 MpeIMeTa;

- CaMOCTOSTENILHOE B3aUMOJIEHCTBHE c HMCTOYHHUKAMH pPECYpCOB:
WH(pOpPMaAITMOHHBIMU KHCTOYHUKAMH, (POHIaMHU, TTPEJICTABUTEIISIMHU BIACTH H T.IL.;

- CaMOCTOSITEIILHOE YIIPABIICHUE peCypcaMu, B TOM YHCJIC HEMaTePHAITLHBIMH,

- Mpe3eHTalUs pPe3ylIbTaTOB MPOEKTHOW paboThl HA pa3IMuYHBIX JTamax ee
pea3anuu

IIpenmeTHbIe pe3yabTaThl

TpeboBaHust K MpEeIMETHBIM pe3yJbTaTaM OCBOEHHUS YIIIYOJEHHOTO Kypca y4eOHOro
npenmera OOI1.07 Mamemamuxka:

II1 - ymeHue omnepupoBaTh MOHATHAMM: OINPEAEICHHUE, aKCHOMA, TEOpEMa, CIEACTBHE,
CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKHU; yMEHHE (HOPMYIHUPOBATH
o0paTHOE W NPOTHBOMNOJIOXKHOE YTBEPXKAECHUE, NPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJI MaTeMaTH4eCKOW HMHIYKIMHM; MPOBOAUTH JTOKA3aTeNbHbIE PACCYXKIEHUS
IIPY PELIECHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO IPABHIIBHOCTD PACCYKACHUI;

[12 - ymeHue omnepupoBaTh IMOHATHUAMH: MHOKECTBO, IOJMHOKECTBO, OIEpal[uy HaJ
MHOXECTBAMHU; YMEHHME HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONMCAHUS
peasbHBIX MPOILIECCOB U SBJIIEHUN U TNPHU PELIEHUHU 3a/ad, B TOM YHCJIE U3 JIPYIHX Y4eOHBIX
IIPEAMETOB;

I13 - ymeHnue omnepupoBaTh MOHATHAMU: Tpad, CBA3HBIA rpad, nepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb M OMHUCHIBATh Tpadbl pazIUYHBIMU CIIOCOOAaMU; HCIOJIB30BaTh
rpadsl IpU peLIeHUH 3aa4;

[14 - ymenue cBOOOJHO OmepUpOBaTh MOHATUSMHU: COUYETaHHE, MEPECTaHOBKA, YHCIIO
COYETaHUll, YMCIO MEepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSATh KOMOWHATOPHBIE
(bakThl U paccyKJIeHuUs JJi peleHus 3a1ay;



I15 - ymenue onepupoBaTh MOHATUSMHU: HATypaJllbHOE YHCIIO, LIEJI0€ YUCIIO, OCTATOK IO
MOJIyJIIO, pallMOHAJIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXKECTBAa HATYPaJbHBIX, IEJNbIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHME UCIOJIb30BaTh MPU3HAKU JIEJIUMOCTH,
HAaUMEHBIINNA OOIIMK JenuTenb M HauMeHbllee olmiee KpaTHoe, aiaroputMm EBkimpma mpu
PEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3UIITUOHHBIMU CUCTEMAMH CUUCIICHUS;

I16 - YMCHUC CBO6OI[HO OIICpHUPOBATH IMOHATHUAMU. CTCICHBb C LECJIBIM ITIOKA3aTCIIEM,
KOpPCHb HaTypaHBHOﬁ CTCIICHU, CTCICHbL C palMOHAJIbHBIM II10Ka3aTeCJiIcM, CTCIICHb C
HeﬁCTBHTeHBHBIM (BCHIGCTBCHHBIM) IIOKa3aTeiieM, J'IOl"apI/I(bM qucia, CMHHYC, KOCMHYC U TaHI'CHC
IMPOU3BOJIBHOI'O YK CJIA,

I17 - ymenue omepupoBaTh MOHSATHUSAMHU: TOXAECTBO, TOXAECTBEHHOE MpeoOpa3zoBaHUe,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMAa YPaBHEHUW M HEPABEHCTB, PABHOCHIBHOCTb YpPaBHEHHH,
HEPAaBEHCTB M CHCTEM, palMOHAJbHBIC, HpPpALMOHAIIbHBIE, IIOKa3aTeJIbHble, CTCIECHHbIE,
norapuMuUecKre, TPUTOHOMETPUUYECKUE YPABHECHHUS, HEPABCHCTBA M CHCTEMbI; YMEHUE PEIIaTh
YpaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C MOMOIIBIO Pa3IUYHBIX MPUEMOB; pEIIaTh YpaBHEHUS,
HEPaBEHCTBA U CHCTEMBI C MApaMEeTPOM; IIPUMEHSITh YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI JIJIs
peleHrss MaTeMaTUYeCKUX 3a7a4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTel HAYKU U PEeaTbHOM KU3HU;

18 - ymenme cB0OOOIHO ONEpUPOBATH MOHATUAMU: TpaPuK QYHKIUHU, oOpaTHAs (QYHKIIHSA,
KOMIO3UIUs (yHKIWH, JTUHEHHAas (QyHKOus, KBaapaTHyHas (YHKIWSA, CTeTeHHass (YHKIUS C
IENbIM  TTOKa3aTelieM, TPUTOHOMETpHYeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYCCKHE
GyHKIMY, TTOKa3aTeNbHas U JorapupmMuueckas GyHKINU; YMEHHE CTPOUTH rpaduku (yHKIHH,
BBITNIOJHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

YMEHHE HCIIONIb30BaTh rpaduku (QyHKIWMHA Ui M3ydeHHs MPOLECCOB M 3aBUCHMOCTEH
OpU pPELIeHWH 3a7ad M3 JPYIHX Y4eOHBIX IPEIMETOB M M3 PEaJbHOW KHU3HM; BbIpaXaTb
(dbopMysaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATHSAMU: UYETHOCTh (YHKLUH, MNEPUOJUYHOCTD
(GyHKIIMM, OrpaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (QYHKIUH,
HauOoJplllee M HaWMeEHbIllee 3HaueHWs (YHKIUM Ha NPOMEXYTKE; yMEHHE IPOBOAMUTH
ucciea0BaHue QyHKIINN;

YMEHHE UCIOIb30BaTh CBOWCTBA M TpaduKku (QYHKIMA Ui pelieHus ypaBHEHHH,
HEPaBEHCTB M 3aJlady C MapaMeTpamu; MU300paxarh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA
pELICeHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

I19 - ymenue CcBOOOAHO  ONEPUPOBATH  MOHATUAMU:  IOCIEIOBATEIbHOCTD,
apudmernyeckas Iporpeccus, TIeoMeTpuyecKas Iporpeccus, OECKOHEUYHO YObIBaroIas
reOMEeTpHUUECcKas MPOTPECCHs; YMEHHE 3a4aBaTh IIOCIEN0BATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO

PEKYPPEHTHBIX POpMYIT;

IT10 - ymeHue onepupoBaTh MOHATUAMU: HENPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI rpaduka
¢byHKLIMU, TiepBas U BTOpas MPOM3BOJAHAS (PYHKLMHU, T€OMETPUYECKHA U (PU3MUECKUI CMBICT
MIPOM3BOJHON, MEepBOOOpa3Has, ONpEIENIEHHbI WHTErpaig; yMEHHE HaXOAUTh ACHMIITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEIEHHs, YAaCTHOIO U
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelbHOH K TpaduKy QyHKIIHH;

YMEHHE HCIOIb30BaTh MPOU3BOJIHYIO IS HCCIEAOBaHUS (YHKIUH, A HAXOXKICHHS
HAWJTYYIIETO PENICHHs B IPUKIIATHBIX, B TOM YHCJIE COIHATEHO-DKOHOMUYECKUX U (PH3UICCKIX
3a/1a4ax, IS OMpPENETIeHHUs] CKOPOCTU U YCKOPEHUS; HAaXOAUTh IUIOMIATd U 00BEeMBI QUTYp C
MOMOIIBI0 MHTETpajia; MPUBOIANTH MPUMEPhl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C ITOMOIIBIO
mudhepeHIMaTbHBIX YPaBHEHHI,



[T11 - ymeHue omnepupoBaTh NOHATUSIMHU: KOMIUIEKCHOE YHUCJIO, COMNPSKEHHBIE
KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, popma 3anicH KOMILIEKCHBIX
gyrcen (TeoMeTpuYecKas, TPUTOHOMETpHYECKas H anreOpaumdveckas); yMeTh TPOHU3BOAUTH
apudmeTnyecKkue JEeHCTBUS C KOMIUIEKCHBIMU UYMCIAMM; MPUBOJUTH MPUMEPHI UCIOIB30BaHUS
KOMIIJICKCHBIX YHCCII;

I112 - ymenue cB0OOAHO ONEpUPOBATH MOHATUSAMU: cpeiHee apupMeTHIecKoe, MeANaHa,
HauOoblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, AUCHEPCHs], CTaHIAPTHOE OTKJIOHEHUE Ui
OMMCAHUS YHCIIOBBIX JAaHHBIX; YMEHHE HCCIIEJIOBaTh CTaTUCTHYECKHUE JaHHbIE, B TOM YHUCIE C
NpUMEHEHHEM TpadUUecKuX METOJIOB M DJEKTPOHHBIX CPEICTB; Tpaduyeckd HCCIe0BaTh
COBMECTHBIE HAOIIOACHHS C TOMOIIBIO AMAarpaMM PacCeUBaHUS U JTUHEHHOMN perpeccuu;

I113 - yMeHue HaxXOOUTh BEPOSATHOCTU COOBITUH C HCIOJNB30BaHUEM TpaduyecKux
METO/IOB; MPUMEHSTh AJIS pelleHus 3a1ad (POpMysbl CIOKEHHS U YMHOXKEHMsI BEPOSTHOCTEH,
dopmyiny monHON BeposTHOCTH, Gopmyny bepnymin, xkomOuHaTtopHble (DaKThl U (HOPMYIIHI;
OLIEHUBATh BEPOATHOCTU PEAIbHBIX COOBITHI; yMEHHE ONEepUpOBaTh MOHATUAMU: CllydailHas
BEJIMYMHA, pAaCHpElieICeHUEe BEPOSITHOCTEM, MaTeMaTHMYecKOe OXHJaHWe, JUCIEpCHs U
CTaHJApTHOE OTKJIOHEHHME CIy4yallHOM BEIWYMHBI, (QYHKIUH paclpelesieHus] U IUIOTHOCTU
PaBHOMEPHOI'0, II0KA3aTe€IbHOIO M HOPMAIBHOIO PpACIpEACICHUN; YMEHHE HCIOIb30BaTh
CBOWCTBA M3Y4YEHHBIX PAaCHpEIeNCHUN Ui pelleHus 3ajjady; 3HAKOMCTBO C HOHSATHUSIMH: 3aKOH
OONBIIMX YHCEJ, METOJAbl BHIOOPOUYHBIX HCCIECIOBAHUN; YMEHHE TPUBOJIUTH TMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLINX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

[114 - ymeHue CcBOOOJHO ONEpPUPOBATH MOHATUSAMHU: TOUKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJl, JBYI'PAHHBIA yroJ, TPEXI'PAaHHBIA YIoJI,
[epeceKarollyecsi, napaiesibHble M CKpEIUBAIOIIMECs MpsiMble, NapayIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH, yrojl MEeXAy MPSMbIMH, YTroJl MEXIY NpSAMON U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMH; YMEHHE UCIIO0Ib30BATh IPU PELICHUH 3a/1a4 U3y4YEeHHbIE
(bakThl ¥ TEOPEMBI IUTAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHME ONEPUPOBATH MOHITUSIMHM: MHOTOIDAaHHUK, CEUYEHHWE MHOTIOIPAHHUKA, IPABHIIBHBIN
MHOTOTPaHHUK, MpU3Ma, TUpaMHJIa, GUTrypa U MOBEPXHOCTh BpAlll€HUs, LIWINHIpP, KOHYC, HIap,
chepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca M LWIMHIpPA, MapajulelbHble OCH WIN
OCHOBAHHIO, CEUEHHE MIapa, IJIOCKOCTb, Kacarollascss c@epsl, IWINHApA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpaHHHKA, M300pa)kaTb MHOTOTPAaHHUKH, (PUTYpBI M MOBEPXHOCTU
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C MOMOILBIO AIEKTPOHHBIX CPEJCTB; YMEHHUE NMPUMEHSTh
CBOWCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOATENBHO (POPMYIUPOBATH ONMpPEACIICHUS U3y4yaeMbIX
¢buryp, BbIBUTAaTh TUIIOTE3BI O CBOMCTBAX U NMPU3HAKAX F€OMETPUUYECKUX (UTYP, OOOCHOBBIBATD
WINA ONpPOBEPrarh UX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMUHBIM MpPH3HAKAM,
BBITOJIHATh HEOOXOAUMBIE TOTIOJTHUTENbHBIE TOCTPOCHHUS,

IT15 - ymenue cBoOOAHO ONEPUPOBATh MOHATHAMMU: IJIOUIAb (GUTYpPBI, 00BEM (QUTYpHI,
BEJIMYMHA yTJia, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEX]Ty MPSIMbIMH, PACCTOSHUE
MEXY TUIOCKOCTSIMH, IUIOIAAb c(epbl, IUIOMAAb MOBEPXHOCTH MUPAMHJIbI, IPU3MBI, KOHYCA,
HWIMH]Ipa, 00beM KyOa, MPsIMOYTOJIBHOTO MHapasuieNenuneaa, MUpaMubl, PU3MbI, HUIHHIPA,
KOHYCa, [1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEeMOB MOJO0HBIX (HUTYD;

[116 - ymenue cBOOOAHO ONEPUPOBATH MOHATHAMU: JIBHKEHHUE, NapaUIeIbHbIA EPEHOC,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MoAo0us, MoJo0HbIe
¢Gurypel; yMmMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TNPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIOIb30BaTh TIE€OMETPUYECKHE OTHOIICHUS, HaXOAWUTh
reoMeTpUYeCcKUe BENUYMHBI (JJIMHA, Yroj, IUIoImaib, 00beM) IpU PELIeHUH 3a4ad U3 JPYTrux
y4eOHBIX PEIMETOB U U3 PEAbHOM KU3HU;

1117 - YMCHUC CBO60,Z[HO OIICPpHUPOBATH IMOHATHAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,



BEKTOP, KOOPAUHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha
YHCIIO, PA3JIOKEHUE BEKTOpa MO 0a3ucy, CKalsipHOE NPOM3BEAECHUE, BEKTOPHOE MIPOU3BECHHUE,
yroJl MEeXAYy BEKTOpaMH; YMEHME HCII0JIb30BATh BEKTOPHBIH M KOOPAMHATHBIA METOH MAJIs
pelIeHusT TeOMEeTPUYECKMX 3ajad M 3ajad JAPYyrux Yy4eOHbIX IIPEeIMETOB; OINEepUpOBaTh
HNOHATUSMM: MaTpuia 2 X 2 u 3 X 3, ompeneiauTenb MaTpULbl, T€OMETPUYECKUNH CMBICI
OIpeIeIUTENs;

I118 - ymeHue mMoJenupoBaTh pealibHbIE CUTYallUHU Ha A3bIKE MAaTEMaTHKHU; COCTAaBIISAThH
BBIPDAKECHMS, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMbl MO YCIOBUIO 3aJaud, HCCIIEI0BATh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BaHUEM amnmapara ainreOpbl, HHTEPIPETUPOBATh MOTYICHHBIN
pe3ynbTaT; CTPOUTh MATEMaTUYECKHE MOJEIM C MOMOLIBI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, DPELIaTh CBA3aHHbIE C HUMHM IPAKTHUYECKUE 3aJlauM; COCTaBJISATh BEPOATHOCTHYIO
MO/IEJIb U UHTEPIIPETUPOBATh NOJIYUEHHBIA PE3yJIbTaT; pellaTh IPUKIaJHbIE 3a/1a4U CPEACTBAMU
MaTeMaTHYECKOro0 aHajlin3a, B TOM YHCIE COLMAIbHO-SKOHOMUYECKOTO U  (PU3HUECKOTO
Xapaxkrepa;

I119 - ymeHue BBIOMpPATH NOAXOMAIIMKA METOJ Ul PELICHUS 3a/Jadyd; [OHUMaHHE
3HAYMMOCTH MAaTEMAaTUKU B M3YyYEHHUU IMPHUPOJIHBIX M OOIIECTBEHHBIX MPOLECCOB U SBICHMIA;
YMEHHME paclO3HABaTh IPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHME NPUBOAMTH
IpUMEpbl MaTeMaTHYECKUX OTKPBITUM POCCUHCKOM M MHUpPOBOM MaTeMaTU4YeCKOH HayKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O IIPEIMETA

HaumeHnoBanue Coaepxxanue yuyeOHOro Mmareprasia u GopMbl OPraHU3anMH 1esITEIbHOCTH 00y4A0LINXCH O0bem Koasbt
pa3zeJioB B yacax | pe3yJabTaro
U TeM B OCBOCHHS
ooI11
1 2 3 4
Paznen 1. Anredpa. 158
Coaep:xanue yueOHOro MaTepHaJia JI1, M6, M8,
Tema 1.1.Beenenue. | 1 MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHSIX U 2 Ml11, I11,
IIPAKTUYECKOH AesTenbHoCTH. Llenu u 3aaaun n3yuyeHuss MaTeMaTUKH IPU OCBOEHUU 119
npodeccuit CI1O u cneunansrocreit CIIO.
Coaep:xanue yueOHOro MaTepuaJia
1 MHuoxkecTBO uncen. Llenble U pauoHanbHble uncia. JleiicTBUTeNbHbIE YNCIa. 2 JI1, J14, 112,
KommnekcHsbie uncina. [IpubamkeHHble BBIYUCICHHUS. I15, T 1
Tema 1.2. @DopMyJibl COKPALLIEHHOTO YMHOXKEHHUS.
PaseurHe IIpakTH4eckue 3aHATHS
MOHSITHS 0 1 Apudmerndeckue AeMCTBUS HAJl YUCIIAMU, HAXOXKIEHNE TPUOJIMIKEHHBIX 3HAYCHU I
ymcIie. BEJIMYMH U MOTPEeIIHOCTEN BBIYUCICHUH (a0COMIOTHOM U OTHOCUTENIBHOMN), CPaBHEHHE 4 JI1, J14, 115
YHCJIOBBIX BBIPAXKEHUH.
2 [TpeoOpa3oBanue palMoOHAIBHBIX BhIpaxkeHUH. [Ipumenenue GpopMyi cokpamieHHOro 6 JJI4M11,117
YMHOX€EHUS. Pelienne palmoHaabHbIX ypaBHEHUI U HEPaBEHCTB.
Coaep:xanue yueOHOro MaTepuaJia
1 Oynkiuu. OOnacTe omnpeneneHWss M MHOXKECTBO 3HAYeHMH; rpaduk QyHKIUH,
noctpoeHue rpadukoB QyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Tema 1.3. @ynxuuu CpoiictBa  (QyHKIMH. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTb, OIPAaHUYEHHOCTb,
U rpaduku. nepuoandHoCcTh. CriocoObI 3a1anHus PyHKITHH.
[TpomexyTKH BO3pacTaHusi ¥ yObIBaHHsI, HAUOOJIbIIIEE M HAMMEHbIICE 3HAYCHHS, TOUKU 5 JI3, M1, 118

skcTpemyMa. ['paduueckas nnrepnperanus. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEN
B pealibHBIX Ipolleccax M sBIEHUSAX. Apu]MeTnueckue omnepanuu Haj (YHKIHUIMU.
[TonsiTve 0 HEMPEPHIBHOCTU (DYHKIUU.

Crnoxnast ¢yHkius (xkommnosunus). OOpatabie ¢ynkmuu. OO0nacTh ompeneneHus u

o0nactb 3HaueHui oOpatHol QpyHkumu. ['paduk odpaTHON DyHKIIMU.




[Ipeo6pazoBanus rpadukos. [lapannenbHbIi epeHOC, CAMMETPHUS OTHOCUTEIBLHO OCei
KOOPJIMHAT U CHUMMETPHUS OTHOCUTEJIBHO Hayajla KOOPAUHAT, CAMMETPHUSI OTHOCUTEIBHO
MPSMON Y = X, PACTSKEHHE U CKATUE BJIOJb OCEH KOOPJAMHAT.

IIpakTnyeckue 3aHATHS

1 IIpuMepsl 3aBUCUMOCTEM MEKIy IEPEMEHHBIMU B PEAJbHBIX IIPOLIECCAX U3 CMEKHBIX

auciuniuH.  Onpesenenne Qynkuumit. ITocTpoeHne M uTeHHe rpadMKOB (DYHKIIHIA. 14 J7,M11,
Uccnenosanue (ynxuuu. CBOWCTBA JIMHEHHON, KBaJAPATHYHON, KYCOYHO-TUHEHHONW U M3, T18
IpoOHO-IIMHEeWHOW  ¢yHKUMHA.  HempepbiBHBIE W mepUOAWYECKHE  (PYHKITUU.
[TpeoOpazoBanus rpaduka ynkuun. ['apmonnueckue konebanus. [IpukinaaHbie 3a1a4n.
CamocrosiTesbHasi padora. 6 JI7, M11,
Pabora ¢ yueOHO U cripaBOYHOM TUTEPATYpPOd, paboTa ¢ KOHCIIEKTOM JISKIIUH, PeIICHHE M3, 118
yIpa)xxHEeHHH 10 00pasily, HOArOoTOBKa pedepaToB U COOOIICHUH.
Coaep:xanue yueOHOIro MaTepuaJia
1 Kopuu wu crenenun. KopHu HaTypanbHOMl CTeNeHM U3 4YUCIa M HMX CBOKWCTBA.
HppauroHanbHbIE ypaBHEHMUS.
CremneHu ¢ pallMOHAIBHBIMH MOKa3aTeIsIMH, UX cBoicTBa. CTeneHu ¢ AeiCTBUTENbHBIMU
nokasarensimu. CBOMCTBA CTENEHH C JIEHCTBUTENBHBIM ITOKasareneM. IlokasaresbHas JI4, 111, T16,
¢ynkuus. [Toka3aTenbHbIE YpaBHEHHS U HEPABEHCTBA. 10 17
Jlorapudm. Jlorapudm yucna. OcHOBHOE JOrapupMudecKkoe TOXKIECTBO. JlecsaTuuHbIe U
HaTypayibHble Jorapudmel. [IpaBuna neiictBuil ¢ norapupmamu. Ilepexon k HOBOMY
Tema 1.4. KopHu, ocHoBanuto. Jlorapupmuueckas  ¢yuknusa. Jlorapupmudeckue  ypaBHEHUS U
CTeneHu U HEPaBEHCTBA.
JIorapugmslI. IIpakTnyeckue 3aHATHS 4 JI4, M2, M7,
1 Brrancnenue u cpaBHeHHE KOpHEH. BeimonHeHne pacueToB ¢ paaukanaMu. Pemienue 116, 117
UPPAIMOHATFHBIX YPaBHEHHIA.
2 Haxoxaenue 3HaueHui creneHei ¢ paluoHaIbHbIMU ToKka3aTensMu. CpaBHEHHE
creneneil. IIpeoOpazoBaHusi  BBIpRKEHWIA, COJAEp)KAIIMX  CTENEHU.  PerieHue 6 J14, M2, M7,
MOKA3aTeTbHBIX YPAaBHEHU U HEPABEHCTB. 116, 117
3 Haxoxnenne 3HaueHuit norapudma mo mpou3BOIbLHOMY OCHOBaHUIO. [lepexo oT ogHOTrO
OCHOBaHHUs Jiorapupma K ZpyroMmy. CpaBuenne norapudmon. JlorapudpmupoBanne u 6 J14, M2, M7,
MOTEHIIMPOBAHUE BBIPAKCHHH. 116, 117
Pemenne norapudmudeckux ypaBHEHUI U HEPABEHCTB.
CamocrosiTe/ibHasi padoTa. ; T4, M2, 116,

PaGoTa ¢ yueOHOM 1 cripaBOYHOM JTUTEPATypOi, paboTa C KOHCIIEKTOM JICKIIUM, PEIICHHE

117




YIOPaKHEHHH Mo 00pa3ily, MOAroToBKa pedepaToB M COOOIICHUIA.

Tema 1.5. OcHOBBI
TPUTOHOMETPHH.

Conep:xanue yueOHOro MaTepuaJia

1

Panuannas mepa yria. CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YIJ1a. 3HaKU CHHYCA,
KOCHHYCa, TAHI'€HCA U KOTAaHI€HCA 10 YETBEPTAM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

®opmyisl puBeaeHus. PopMyiisl cia0xkeHUAss. PopMyIibl IBOMHOTO yria. @opMmyiib M9, 111, 116,
IIOJIOBUHHOTO yIJIa. 117
[IpeoOpa3oBanne CyMMBl TpPUTOHOMETPUYECKHX (YHKUMH B TPOU3BEACHHE U
IIPOU3BENICHUS B CyMMY.
[Ipeo6pa3oBanust MPOCTENRIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.
OO6nacTp onpeneneHus: 1 MHOYKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX  (DYHKITHIA.
OO0patHble TpUroHoMeTpudeckue GyHKIUU. APKCUHYC, apKKOCHHYC, QpKTaHI'€HC U
apKKOTaHI'€HC.
[TpocTeiiine TPUroHOMETPUUECKUE yPaBHEHUS.
Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB.
ITpocTeiiiye TPUrOHOMETPUYECKUE ~ HEPABEHCTBA.
IIpakTH4eckue 3aHATHSA
1 PanuanHblil METOJ U3MEPEHNS YIVIOB BPAIlEHUS U CBSA3b C IPaJyCHON MEpOM.
[Ipumenenue popmyn st mpeoOpa3zoBaHUsI TPUTOHOMETPUUECKHUX BbIPAXKEHHM.
[IpocTeiinme TPUrOHOMETPHYECKUE YPABHEHHS ¥ HEPABEHCTBA. 14 JI8, M7, 16,
Penienne TpUroHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB. 117
Coaep:xanue yueOHOro MaTepuaJia
1 ITocnenosarensHOCTH. CIIOCOOBI 3aJaHUSI M CBOMCTBA YHCJIOBBIX IIOCJIEA0BATEIHHOCTEM.
Tema 1.6. Hauana [TonsiTue o npeznene nociaenoBaTenbHOCTH. CyIIECTBOBAaHME MIPeiea MOHOTOHHOM
MATeMaTH4Y€eCKOIo OrpaHMUYEHHON MociieoBaTeabHOCTH. CyMMHpPOBaHHUE MOCIEI0BATEIBHOCTEN.
aHaJm3a. [TpousBoanas. [lonsiTHe 0 MpouU3BOAHON (DYHKLNHU, €€ TeOMETpUUYECKUN U (PU3HUECKUN
IIponsBonnasn u eé CMBICII. YpaBHEHHUE KacaTeldbHOH K rpaduky ¢pyHkimu. [IpousBoaHble CyMMBI, Pa3HOCTH, 6
NpuMeHeHHue. NpOU3BENEHUs, dYacTHOro. IIpou3BOJHBIE OCHOBHBIX JJIEMEHTApHBIX  (QYHKIIMMH. 12, 11__1111(’) 119,

[IpousBonnas cnoxHoW ¢yHkuuu. IIpuMeHeHHe TMPOU3BOAHOM K HCCIIEIOBAHUIO
¢byHKIMI 1 nocTpoeHuto rpadukoB. Bozpacranue u yObiBaHue (QYHKIIMIA, COOTBETCTBUE
BO3pACTaHMs U YObIBaHMs (DYHKIMI 3HAKY IPOU3BOJHOM.

IIpakTHyeckne 3aHATHA




YucnoBasi MOCIENOBATENbHOCTh, CHOCOOBI €€ 3a/JaHus, BBIUMCICHUS YICHOB
nociueaoBarenbHOCTH. HaxoxaeHue npezaena nocie10BaTeIbHOCTH.
[TpaBuiia u popmynsl quddepeHIpoBaHus, Ta0IKIIa TPOU3BOIHBIX dJIEMEHTAPHBIX

byHKIN.

14

MexaHu4eCcKUil 1 TEOMETPUYECKUM CMBICI MPOU3BOJHOM. Y paBHEHUE KacaTEIbHOMU B M2, M11,
obmieM Buze. MccnenoBanue GyHKIMHU C TOMOIIBIO TPOU3BOIHON. Haxoxnenue 1110, IT18
HauOO0JIBIIET0 U HAMMEHbILIErO 3HAYCHUS (PYHKIIUH.
Conep:kanue y4eOHOT0 MaTepuaJia
1 [TepBooOpaznas u uaterpai. [IpuMeHnenne onpeneneHHOro HHTErpaa AJisi HaX 0K ICHUS 4 JIe, 1110,
Tema 1.7. Ionaiu KpuBosnHenHoi tpaneuuu. @opmyna Hetotona—IJleitonnna. Ilpumenenus IT18
HuTrerpau u ero UHTETpasia B (PU3UKE U TEOMETPHH.
NPpUMEHECHHUE. IIpakTHYeckue 3aHATHA
1 Wuterpan u mnepBooOpazHas. HaxoxaeHue mnepBooOpa3HON ©  BBIYHCICHUE 11\_[/[11 é’
onpeaenéHHoro uurerpaia. [Ipumenenue unterpana s BBIYUCIICHUS (PU3HUECKUX 20 1 8’
BEJIMYUH U TUIOIIAACH Quryp.
CamocrosiTesbHas padora.
PaGora ¢ yueOHOI1 1 cripaBOUHOM TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLUH, pelIeHHe 18 JI5, M11,
YIOpaKHEHHH M0 00pa3ily, MOAroToBKa pedepaToB U COOOIICHUIM. I18
Pa3nes 2. KomOuHaTOpuKa, CTATHCTHKA U TEOPHS BEPOSATHOCTEN. 26
Coaep:xanue yueOHOro MaTepuaJia
1 OCHOBHBIE IOHATUS KOMOMHAaTOpHKH. [TocUeT Ynca pa3sMeIeHHit, NeEPeCTaHOBOK, JI1, 113, T14,
couetanuil. @opmyna 6uHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO GUIIMEHTOB. 4 119
Tema 2.1. Tpeyronsauk ITackans. [Tonarue rpada, csisHoro rpada. Jlepenbs.
Kombunaropuxka. TpakTu4yecKne 3aHATHS
1 [TpaBuna komOuHaTOpUKH. Perienne KOMOMHATOPHBIX 3aa4. Pa3menienus, coueTanus 8 JI9.M7,
u niepectaHoBku. bunom Herotona u Tpeyronsauk Ilackans. [Ipuknanssie 3agaun. M1,
114
Coaep:xanue yueOHOro MaTepuaJia
1 CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTeH. [lonsTre o
Tema 2.2. JiieMeHTHI HE3aBMCHMOCTH COOBITHI. JMCKpETHAs CllyyaiiHasi BEJIMUMHA, 3aKOH €€ PaclpeIe/icHus.
TEOpHH YucIioBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOU Benn4yuHbl. [IoHATHE O 3aKOHE 4 MBS, 111,
BCpOﬂTHOCTef/'I u OOJIBIINX YUCE. 1112, I113




MaTeMATHYECKOI
CTATHCTHKH.

[IpencraBnenne AaHHBIX (TaOIHUIIBI, TUArPaMMBI, Tpa(UKH), TeHEpaIbHasi COBOKYITHOCTD,

BBIOOpKa, cpeHee apuMeTHIecKoe, MeInaHa.
ITousaTue o 3a1auax MaTeMaTUUYECKON CTATUCTUKHU.

IIpakTnyeckue 3aHATHS

1 Knaccuueckoe onpenenenne BEposITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE JI9, M2,
BEpOsITHOCTEH. Bpruucienne BepositHocTed. IlpeacraBieHne 4YMCIOBBIX —JAHHBIX. 10 1112,
[Ipuknanubie 3a1a4u. 113,
118
Pasnen 3. 'eomeTpus. 119
Coaep:xxanue yueOHOro MaTepuaJia
1 B3aumHoe pacnionoxeHnue IByX NpsMbIX B pocTpaHcTBe. [lapaiienbHocTh npsMoil u
wiockocty. [lapamnensHocTs iockocteil. [lepnenankynspHOCTb NPSIMOM U IIIOCKOCTH.
IlepnenauKyisip ¥ HaKJIOHHAsA. YTOJ MEXAY PAMOM U IUIOCKOCTBIO. JIByrpaHHBINA yroJl.
VYron mexay miockocTsmMu. [leprneHauKynspHOCTh IBYX INIOCKOCTEH. 10 J13, M5, M9,
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MApAIUICITBHBIN IEPEHOC, CAMMETPHS 1114, 1116,
OTHOCHTEJIBHO IIJIOCKOCTH. I119
[TapamtensHOE TpoekTrpoBanue. [1nomans opToroHaIbHON mpoekiuu. M300paxkeHne
IPOCTPAHCTBEHHBIX (pUTyYD.
Tema 3.1 IIpakTHyeckue 3aHATHSA
Ipsimbie u 1 B3auMHOe pacnonoXeHus NpsAMbIX. YTOI MEXKIY IPIMBIMH.
IocKkoCcTH B B3auMHOE pacroNOKeHHE MNPSAMBIX M IUIOCKOCTEH. IlepneHauKynsp W HaKJIOHHAs K
MPOCTPAHCTRBE. IUIOCKOCTH. YTOJI MEKIY TPAMOM M IUIOCKOCTBIO. T€OpEMBI O B3aMMHOM PACIIONIOKEHUH
IIPSIMOM M INIOCKOCTH.
Teopema o Tpex nmeprneHaAuKyIspax. 16 113 M2.M5
[pu3Haky U CBOICTBA MapaIeIbHBIX M MEPICHIUKYIISIPHBIX MJIOCKOCTEH. Hjl H’ 14 ’
PaccrosiHre OT TOYKM /10 IUIOCKOCTH, OT HPSMOM J0 IMJIOCKOCTH, PACCTOSHUE MEXIY 1111 6 ’
TUTOCKOCTSIMH, MEX/Ty CKPEIITUBAOIIIUMUCS TTPSIMBIMH.
[TapannensHOe MPOEKTUPOBAHME M €ro CBOWCTBA. Teopema O MJIONaaud OPTOTOHATIBHOM
MPOEKITMA MHOTOYTOJTbHUKA.
CamocrosiTesibHas padora. JI3, JI5,
Pa6oTa ¢ yueGHOI 1 CIpaBOYHOI IUTEPaTypoii, paboTa ¢ KOHCTIEKTOM JIEKIUH, pelleHre 13 M2,IT1

yIpa)xxHeHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

Conep:xxanue yueOHOro MaTepuaJia

1

[IpsimoyronbHas (ekapToBa) CUCTEMa KOOpAUHAT B IipocTpaHcTBe. Popmyra paccTOSHUS




Tema 3.2.

Koopaunartsl u

BEKTOPBI.

MEXy ABYMs TOUKaMH. Y paBHEHUsI c(epbl, IIOCKOCTU U MPSIMOH.

BexTopsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha 4uci10. Pa3iiokeHne BEKTOpa 110 HANPABICHUAM. YTOJI MEKIY JBYyMsI
BekTopamu. [Ipoekuust Bektopa Ha ock. KoopaunaTsl Bektopa. CKajiipHOE ITPOU3BEACHUE
BEKTOPOB.

JI3, M4, 1117

HpaKaneCRne 3aHATHSA

1 Bexkropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJIUHAT B MIPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPEHI, MIIOCKOCTH. PaccTosiaue Mexy Toukamu. JleiicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpAUHATaMU. CKalsIpHOE NPOU3BEACHNE BEKTOPOB. BekTopHoe
ypaBHEHHUE NMPSMOI U MIIOCKOCTH. Vcnosib30BaHuEe BEKTOPOB MPH JI0KA3ATEIHCTBE TEOPEM
CTEpPEOMETPUHU.

16

JI3, M12,
I117, I118

CamocrosiTe/ibHas1 padoTa.
Pabora ¢ yueOHOI U cripaBOYHOM TUTEPATYPOd, paboTa ¢ KOHCIIEKTOM JISKIIUHA, PeIICHHE
yIpakHEHHH 1o 00pasily, MOAT0TOBKa pedepaToB U COOOIICHHUH.

12

JI3, JIS, 1118,
MI12

Tema 3.3.

MHoOrorpaHHuKH U
KpYyIJible TeJa.

Coaep:xanue yueOHOro MaTepuaJia

MHororpanssle yribl. Beinykiable MHOTOrpaHHMKH. lIpsimas W HakiIOHHas npu3Ma.
[IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupamupa. IlpaBunbHas nupamuia.
VYceuennas nupamuga. Terpasap.

Cummetpuu B KyOe, B mapaiieNnenumesie, B mpu3Me u B nupamuzae. CeueHus Kyoa,
MMPU3MBI U TUPAMUBI. Hpe}lCTaBHCHI/IC O IpaBUJIBHBIX MHOI'OI'PpaHHUKAX.

[ununaap u koHyc. YceueHHbI kKonyc. OceBble CEYSHHs U CEYCHHUSI, TapaliebHbIe
OCHOBAHHIO.

[Map u chepa, ux ceuenuns. KacarenpHas miockocTs k cdepe.

O6nem u ero usmepenue. urerpanbHas popmyna oobema.

®opmynsl 00beMa Kyda, TPsIMOYTOJILHOTO TIapaslieenuie 1a, MPU3MbI, IIUITHHAPA.
®opmyibel 00beMa TUpaMuIbl U KoHyca. @opMysibl IUIOIIA 1M TOBEPXHOCTEN IMIUHAPA U
koHyca. ®opmysbl 00beMa mapa u miomanu chepsl.

[Tono6ue Ten. OTHOILIEHUS TIOMIAEH MOBEPXHOCTEH U 00BEMOB MOJAOOHBIX TET..

14

JI1, M4, 111,
15

IIpakTHyeckne 3aHATHA

1 Paznuunblie BUABI MHOTOTPaHHUKOB. VX H300pakeHus1, ceueHus 1 pa3BepTku. CUMMeETpUs
TeJ BpalleHHs] U MHOTOTpaHHUKOB. Beruricienue miomazieit 1 00beMoB.

18

J14, M7,
M10, 115,
s

CamocrosiTeibHas padora.
Paborta ¢ yueOHOIi 1 cipaBOYHOM TUTEpaTypoil, paboTa C KOHCIIEKTOM JIEKIUH, peleHne
yIpaxxHeHH 1o o0pasily, HOAroToBKa pedepaToB U COOOIIEHUH.

12

JI4, 1115,
I118




Koncyabranumn

IIpomexyTounas arrecranms (3K3aMeH)

Bcero:

307




4 YCJIOBUS PEAJTIM3AIIMU ITPOI'PAMMBI YYEBHOTI'O ITIPEIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieueHne

Jiis peanmu3anuu mporpaMMbl Y9€OHOTO MPEAMETa MPETYCMOTPEHO HATMYUE CIIETYIONTIX
CHeIHalIbHbIX TOMEIEHHI:

— Kabuner MaTemMaTHKU:

— OcHoBHOe o6OopymoBanue: Jlocka mnonkatHass; MynbTUMEIUHHBIA KOMIUICKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); Ilaptel yueHudeckue nBoiiHbie; CTomn
npenogasarens; CTynbs.

— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO
"ITacupux Kommeroreper ['pyn", T'K Ne55 ot 03.05.2011 r., mumen3us Ne48467770 ot
06.05.2011 1.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO '"Tlacuduxk
Komnerotepsr ['pyn", I'K Ne254 ot 01.11.2010 r., nunensuss Ne47549521 or 15.10.2010 r.,
Oeccpouno). 3. Google Chrome (cBo6onnoe). 4. Adobe Acrobat Reader (cBo6oaHOE).

4.2 UudopmanmoHHoe ofecneyeHne peain3alu NporpaMmbl

JUis  peanm3anmuu TporpaMMbl  yuyeOHOTO mpeamera Oubmmoreunsii ¢onx BBIY
YKOMILIEKTOBAH MEYaTHBIMU U AJIEKTPOHHBIMU U3TAHHUSIMH.

OOy4Jaromuecs U3 4YUclia MHBAIHMIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBbSI
oOecrievyeHbl MeYaTHBIMU U (UJIM) AJIEKTPOHHBIMH 00pa30BaTENILHBIMU pecypcamu B (opmax,
aJaTUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbSL.

OcHoBHas iMTEepaTypa
1. Amumos, UI.A. Komsrun, KO.M. u ngp. Marematuka: anrebpa U Hayaia
MaTEeMaTHYeCKOro aHaju3a, reoMmerpus. Anredbpa u Hauyana: yuyebnuk. @I'OC / 1. A. Anumos,
0. M. Komsarun u ap. — Mocksa: M3narensctBo «lIpocBemienuey», 2022. — 463 c¢. — ISBN:
9785090717298
2. Aranacan, JI.C., BbyryzoB, B.®. u ngp. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHanusa, reometpus. ['eometpus: yueOHuk (ba3oBblil u yriayOneHHbII YPOBHU)
/ JI.C. ArtanacsiH, B.®. byty30B u ap. - Mocksa: U3narensctBo «IIpocsemenue», 2022. — 287 c. -
ISBN: 9785090876452
3. boromonoB, H. B. Anre6pa m Hayama aHanm3a: y4eOHOE MOCOOHE ISl CPEIHETO
npodeccuonansHoro oopazosanusi / H. B. boromonoB. — Mocksa: M3narensctBo FOpaiit, 2023.
— 240 c. — (IIpodeccmonanbroe obOpazoBanme). — ISBN 978-5-534-09525-8. — Tekcr:
snektponnsiit. — URL: https://urait.ru/bcode/469825
4. Cenpix, M.JO. MaremaTnka: y4yeOHMK M MPaKTUKyM JUIsl CPEAHEro MpodeccrnoHalIbHOTO
obpazoBanus / U. 1O. Cenpix, 1O. b. I'pebenmmkoB, A.FO.IlleBeneB.— MockBa: W3natenbcTBo
Opaiit, 2021. — 443 c.— (IIpodeccuonanbaoe ob6pazoBanme). — ISBN 978-5-9916-5914-7. —
Texkcrt : anexrpounsiii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/469860.
5. Cuzpii C.B. Jleknuu mo aHanuTH4eckoi reomerpuu: yuebHoe mocodue / C. B. Cussbiid. —
Mocksa : ®uszmatiut, 2021. — 254 c. — ISBN 978-5-9221-1925-2. — TekcT : 3J€KTPOHHBIM.-
URL: https://biblioclub.ru/index.php?page=book&id=687742

JdomosiHuTEIbHAS JIUTEPATypPa

1. Tucun B.b., Kpemep H.III.. Maremaruka. [Ipaktukym: yueOHoe mocobue nis By3oB/ B.b.
['ucun, H. 1. Kpemep. - MockBa: UznarensctBo FOpaiit, 2023. — 204 c. - (Bricmiee obpa3oBanue). -
ISBN 978-5-9916-8785-0. - Tekcr: anexkrponnsiii. - URL: https://urait.ru/bcode/511699.

2. Kpemep H.III.. Matemartuka st kosekeid: yaueoHoe nocooue st CI1O/ H. 1. Kpewmep.
— 11-e m3a. - MockBa: MzmarensctBo IOpaiit, 2023. - 362 c.: un. - (Ilpodeccrmonansuoe
oOpazoBanme). -  ISBN  978-5-534-15601-0. -  Tekct:  osnmektpoHHbli. -  URL:
https://urait.ru/bcode/511283

3. [IlaBmouenko, [O. B. Matematuka : y4eOHMK U TPAKTUKYM [UISI CPEAHEro



https://urait.ru/bcode/469825
https://urait.ru/bcode/469860
https://biblioclub.ru/index.php?page=book&id=687742
https://urait.ru/bcode/511699
https://urait.ru/bcode/511283

npodeccronanbHoro oopasosanus / FO. B. ITaBmrouenko, H. 111, Xaccan ; mozg obmieit pegaxueit 1O.
B. IlaBntouenko. — 4-e u3j., mepepad. u gom. — Mocksa : U3marensctBo IOpaiit, 2022. — 238 ¢. —
(TIpodheccuonansuoe obpazoBanue). — ISBN 978-5-534-01261-3. URL.: https://urait.ru/bcode/489875.

HHuTepHeT — pecypebl:
1. www.newlibrary.ru - HoBas 3JeKTpOHHAasE OMOINOTEKA;
2. Www.edu.ru — ¢eaepalibHbIi TOPTAT POCCUHCKOTO 00pa30BaHUS;
3. http: //window.edu.ru/ - exuHOe OKHO 10CTYyIa K HHGOPMALHOHHBIM pecypcam
4. www.fcior.edu.ru (MapopmanoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTEPHAIbI);
5. www.school-collection.edu.ru (Eaunas xoiutekuuu muQpOBBIX 00pa3oBaTeIbHBIX

pecypcoB).



http://www.newlibrary.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPECAMCTHBIX PC3YJIbTATOB
OCYHICCTBJIAKOTCA B COOTBETCTBHUU CO CICAYIOIUMMU ITOKA3aTCIIAMMU:

PesyabTaTnl 00yueHus OcHoBHBIE I0KA3aTeJIM OLIECHKH Pe3yJIbTaTa
Tema OueHo4YHoe CpecTBO
JInuHoCTHBIE
JI1 - chopmMHUpOBaHHOCTH Tema 1.1. BBenenue YCTHBIN OMpOC (11.5.1)
npeAcTaBieHui o MaremaTtuke kak | Tema 1.2. Pa3BuTne NOHATHS O | YCTHBIH OIpoc (n.5.1)
YHUBEPCAIbHOM SI3bIKE HAYKH, yucIe [IpakTrueckoe 3aHsATHE
CPEACTBE MOJICIIMPOBAHUS SIBIICHUI Ne 1 (camocTosiTenbHas
U MIPOLIECCOB, UIEAX U METOJIaX pabota)
MAaTeMaTUKHU Tewma 2.1. Kombunaropuka YCTHBIN OITPOC (11.5.1)
Tema 3.3. MHOTOrpaHHUKHU U YCTHBIN O1pOC (11.5.1)
KpyTJble Tella
JI2 - nonmmanme 3HauuMmocth | Tema 1.6. Hauama YCTHBIA Onpoc (m.5.1)
MaTeMaTUKU I E Hay4yHO- | MaTeMaTUYECKOro aHaJIu3a.
TEXHUYECKOT'O nporpecca, | [IpousBonHas u eé
c(OPMHPOBAHHOCTH OTHOIIEHUS K | MPHUMEHEHHUE
MareMaThuke Kak K  4acTu
00111e4eTI0BEYEeCKOM KYJBTYPBI
yepe3 3HAaKOMCTBO C MCTOpUEH
pa3BUTHUS MaTeMaTHKH,
3BOJIIOLIUEH MaTEeMaTUYECKHUX
uuaeu
JI3' - pa3Butue soruueckoro | Tema 1.3. @yHkiuu u rpa@uku | yCTHBIN OMpoC (1.5.1)
MbIlIEHUs], TpocTpaHcTBeHHOro | Tema 3.1. [Ipsimbie u YCTHBIA OIIPOC (1.5.1)
BOOOpaXEHUs, aJTOPUTMHUYECKON | MIOCKOCTH B MPOCTPAHCTBE [IpakTnyeckoe 3anarue
KYJIbTYpHI, KPUTHUYHOCTH Ne 1 (camocTosaTenbHas
MBIIICHUS Ha YPOBHE, paborta)
HeoOxomumoMm st Oynymedt | Tema 3.2. Koopnunats! u YCTHBIH OMpoc (1.5.1)
npogeccuoHaTbHON BEKTOPBI [IpakTnyeckoe 3anarue
NEeSTeIbHOCTH, JUISl TPOJOJIKEHUS Ne 1 (camocTosaTenbHas
o0pa3oBaHMs ¥ caMO0OPa30BaAHUS paboTa)
JI4 - oBinagenue | Tema 1.2. Pa3BuTHe NOHATHA O | YCTHBIM ONpOC (1.5.1)
MaTeMaTUYEeCKUMH 3HAaHUSMU U | YUCIe [IpakTuueckoe 3anarue
YMEHHUSIMH, HEOOXOANMBIMU B Ne 1-2 (camocTositenbHas
IIOBCEIHEBHOMN KHU3HU, JUIS paborta)
OCBOCHHSI CMEXKHBIX ecTecTBeHHO- | Tema 1.4. KopHuu, ctenenu u YCTHBIN OITPOC (11.5.1)
Hay4HbIX JUCHUTUINH U | norapumsl [IpakTnyeckoe 3anarue
JUCHUIUIMH  NPOPECCUOHAIBHOTO Ne 1-3
LUKJIA, JUTSt MOJTy4EeHUS (camocrosiTenbHas
oOpa3oBaHusi B o0JacTsix, He pabota)
TpeOyIOIIHIX yrayonennoit | Tema 3.3. MHOrOrpaHHUKHU U [IpakTrueckoe 3aHsTHE
MaTeMaTHYECKOU MOATOTOBKH KpYIJIBIE TEJIa Ne 1 (camocTosaTenbHas
pabora)
JIS - roroBHOCTH 1 criocoOHOCTh K | Tema 1.7. UHTerpan u ero YCTHBIM OIIPOC
00pa30BaHUIO, B TOM YHCIIC pPUMCHEHHE (n.5.1)
caM0o00pa30BaHMUIO, HA Tewma 3.1. Ipsimbie u YCTHBII 0npoc (i.5.1)
MPOTSKEHUH BCEH KU3ZHU IJIOCKOCTH B IIPOCTPAHCTBE
Tema 3.2. KoopauHats! u YCTHBIN OMPOC (11.5.1)
BEKTOPbI




JI6 - co3HaTeIbHOE OTHONICHHE K
HEMpPephIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCHEITHOM
npodeccnoHaTBEHOMI u
OOIIECTBEHHOH AeATEILHOCTH

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

YCTHBIN OIpOC (11.5.1)

JI7 - TOTOBHOCTB U CHOCOOHOCTH K
CaMOCTOATEJIbHON TBOPUYECKOU U
OTBETCTBEHHOM NEATEILHOCTHA

Tema 1.3. ®ynkuuu u rpaguxu

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHas
pabora)

JI8 - TOTOBHOCTH K KOJUIEKTUBHOM

paboTe,  COTPYOHHYECTBY  CO
CBEPCTHHKAMU B
o0pa3oBaTenbHON, OOIIECTBEHHO
TIOJIC3HOM, y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHON U
JPYTHUX BUAAX ACSITEIbHOCTH

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

[TpakTHYeckoe 3aHATHE
Neo 1 (camocTosiTennbHast
pabora)

JI9 - OTHOIIICHHUE K
mpodecCHoHaIbHOM AeITeIbHOCTH
KaK BO3MOXKHOCTH y4YacTHsl B
pelIeHun JINYHBIX,
OOIIECTBEHHBIX,[OCYIaPCTBEHHBIX
oOIIeHaIMOHATBHBIX TTPOOIEM

Tewma 2.1. KomOunaTopuka

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTUYeCKOW CTaTUCTUKHU

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuyeckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)

MeranpeameTHble

M1 - yMeHue onpeaensiTh 1elu
NEeSATEeIbHOCTH, 3a7aBaTh
napameTpsl U KPUTEPUU UX
JOCTHKCHUST

Tema 1.3. ®ynkuuu u rpadpuku

YCTHBIA 0npoc (m.5.1)

M2 - yMeHne BHOCUTb KOPPEKTHUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LICIISM,
OLICHUBATb PUCKHU IIOCIEACTBUI
NEeSATEIbHOCTH

Tema 1.4. KopHu, crenenu u
sorapupmsbl

Tema 1.6. Hauana
MaTeMaTHYeCKOro aHaJIn3a.
IIpousBoaHas u eé
MIPpUMEHEHNE

Tema 2.2. DnemMeHTHI TEOpUH
BEPOATHOCTEHN U
MaTeMaTH4eCKON CTaTUCTUKH
Tema 3.1. IIpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

[IpakTrueckoe 3aHsTHE
Ne 1-3(camocrosiTenbHas
pabora)
[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTenbHast
paborta)

[IpakTuyeckoe 3anaTue
Ne 1 (camocTosiTenbHast
pabora)
[IpakTuyeckoe 3aHaTHe
Ne 1 (camocTosiTenbHast
paborta)

M3 - BirageHNEe HaBBLIKAMH
M03HABaTENIbHOM, yueOHO-
HCCIIEI0BATENIBCKONW U IIPOEKTHOM
JeITEIbHOCTH, HaBBIKAMU
paszpenieHus npodieM

Tema 1.3. ®yHKuYU U rpaguKu

[IpakTrueckoe
3aHSITHE
Nol(camocrosiTenbHas
pabora)

M4 - crmocoOHOCTE U TOTOBHOCTD K
CaMOCTOSATEIIbHOMY TIOMCKY
METO/IOB PEIICHUS MTPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MMO3HAHUSA

Tewma 3.2. Koopaunatse! u
BEKTOPBI

Tewma 3.3. MHOrOrpaHHUKHU U
KpyTJbl€ Tella

YCTHBIN OMPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

MS5 - crtocOOHOCTB BBISBIIATH
MPUIUHHO-CIICJCTBEHHBIE CBS3H U
aKTyaJIM3UpOBATh 3a/1auy,

Tema 3.1. TIlpsamble u
TUTOCKOCTH B TIPOCTPAHCTBE

YCTHBIM omnpoc (1m.5.1)
[IpakTrueckoe
3aHSTHE No 1




BBIJIBUTATh TUIIOTE3Y €€ PEIICHNS,
HAaXOJUTh APTYMEHTHI IS
JIOKa3aTeJIbCTBA CBOUX
YTBEPKIACHHUI, 3a]1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS

(camocTrosiTenpHas
pabota)

M6 - criocOOHOCTH aHATTU3UPOBATH
HOJIyYCHHBIC B XOJIC PEIICHUS
3aJ1a4d PE3yIbTAThl, KPUTHYECKHU
OLICHUBATH UX JOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUSIX

Tema 1.1. BBenenune

YCTHBIM onpoc (1m.5.1)

M7 - c¢cmocoOHOCTD
HOBEIE uneu, npeiarath
OpI/IFI/IHaJIBHbIe ITOAXOAbI nu
pEIlICHKs], CTaBUTh MPOOIEMBI U
3a/1a4u, JIOYCKAIOIIHE
aIbTEPHATHBHBIC PEIICHUS

BbIABHUI'aTh

Tema 1.4. KopHu, crenenu u
Jorapudmbl

Tema 1.5. OcHOBBI
TPUTOHOMETPHH
Tewma 2.1. KomOunaTopuka

Tema 3.3. MHOrOrpaHHUKH U
KpYTJble Tena

[IpakTuueckoe 3anarue
Ne 1-3
(camocrosiTenbHas
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)
[IpakTuueckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)
[IpakTrueckoe 3aHsATHE
Ne 1 (camocTosaTenbHas
pabora)

MS - BrageHne HaBBIKAMU
[0JIy4eHus1 UH(OpMaIuu U3
HMCTOYHUKOB Pa3HBIX THIIOB,
CIIOCOOHOCTH CAMOCTOSITENILHO
OCYIIIECTBISATH MOUCK, aHAIIU3,
CHCTEMATHU3AIHIO U
HMHTEpIpeTanio HHPOopMaIuu
pa3IMYHbIX BUJOB U (hopm
MIpeICTaBICHUS

Tema 1.1. BBenenue

Tema 2.2. DnemMeHTbI TEOPUH
BEPOATHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHU

YCTHBIN onpoc (m.5.1)
YCTHBIN OITPOC (11.5.1)

MO - cnocoOHOCTH OCYIIECTBIISTh
KOMMYHHKAIIMH BO Bcex chepax
JKU3HU, apIyMEHTUPOBAHHO BECTU
JIMAJIOT, YMETh CMATYaTh
KOH(JIMKTHBIE CUTYaLINH,
pa3BepHYTO U JOTMYHO U3J1arathb
CBOIO TOUYKY 3pEHHUSI C
UCIOJIb30BAHUEM S3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPUHU

Tewma 3.1. Ilpsmsble u
IUIOCKOCTH B MIPOCTPAHCTBE

YCTHBIN OITPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)

CpEJNICTB
MI10 - cmocobHocTh monumath u | Tema 3.3. MHOTOrpaHHUKH U TPYIIIOBOE TBOPUYECKOE
WCIIOTh30BaTh MIPEUMYIIECTBA | KPYTJbIe TeIa 3amanwue (1.5.3)
KOMaHJHOM W HWHIMBUAYAJIBHOU

paboTHI;

NPUHUMATh  I[€JIM  COBMECTHOM

NEeATEIbHOCTH, OPraHW30BBIBATh U
KOOPAMHUPOBATh JEHCTBUA IO €€
JNOCTVIKCHHUIO:  COCTaBIIATh  IIJIaH
JNEUCTBUN, pacHpeneisaTb PO C
Y4€TOM  MHEHHMH  YYaCTHUKOB




o0cyxnaTh pe3yabTaThI
COBMECTHOH padoTHI;

mpenjaraTb  HOBBIE  IPOEKTHI,
OLICHMBAaTh HJE€U C  TO3ULHUHU
HOBU3HBI, OpPUTHHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;
OCYILIECTBIISATH O3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B
Pa3IMYHbIX CUTYaIUSX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITH
WHUIUATHBHBIM.

MI1 - ymeHnue caMOCTOATEIBHO
COCTABJIATH IJIaH PEILIEHUS
MPOOJIEMBI C YI€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUN

Tema 1.1. BBenenue
Tema 1.2. Pa3zButHe noHITUSI O
YucIIe

Tema 1.3. ®ynkuuu u rpadpuku

Tema 1.6. Hauana
MaTEMaTHYCCKOI'0 aHaIn3a.
IIpousBogHas u e€
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
MIPUMEHEHUE

Tewma 2.1. KomOunaroprka

YCTHBIN onpoc (1.5.1)
[IpakTrueckoe 3aHsATHE
Ne 1-2 (camocrosiTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

[IpakTrueckoe 3aHsiTHE
Ne 1 (camocTosiTennbHas
pabora)

[IpakTuueckoe 3anarue
Ne 1 (camocTosiTennbHast
pabora)
[IpakTrueckoe 3ansTHE
Ne 1 (camocTosaTenbHas
pabora)

MI12 - criocoOHOCTh J1aBaTh OICHKY

HOBEIM CUTYaIHsM, BHOCHUThH
KOPPEKTUBBl B JE€ATEIbHOCTD,
OIICHUBATH COOTBETCTBUE
pe3yiabTaTOB  LENAM;  BIAJICHHUE
HaBBIKAMH IMO3HABaTCIILHOM
pednexcun KakK OCO3HaHHS
COBEPIIIAEMBIX JNEUCTBUI u

MBICIIUTENIBHBIX ~ MPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAHUI;
WCII0JIb30BaHUE TPUEMOB
pednexkcun st OIEHKU CUTYaIluH,
BBIOOPA BEPHOTO PEIICHHUS

Tema 3.2. KoopauHatel u
BEKTOPBI

[IpakTHyeckoe 3aHsATHE
Ne 1 (camocTosiTenbHast
paborta)

[IpenmertHbIe

11 - ymeHue onepupoBath
TIOHATHUSIMU: OTIpe/IeTICHNE,
aKcHoMa, TeopemMa, ClIe/ICTBHUE,
CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIBLHBIE
(GbOpMyIMPOBKY; YMEHUE
dbopMynupoBath 0OpaTHOE U
MIPOTHBOIOJIOKHOE YTBEPIKICHUE,
MPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, IPOBOTUTH

Tema 1.1. BBenenue

Tema 1.4. Kopau, crenenu u
sorapupmbl

Tewma 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tewma 1.6. Hauana
MaTEMaTHYECKOI0 aHaJIN3a.
[IponsBogHas u e€
IIPUMEHEHNE

Tema 2.2. DnemMeHTbI TEOpUH

YCTHBIH OIIPOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)

YCTHBIH OIIPOC (1.5.1)




JTOKa3aTeNIbHbIE PACCYXKIACHUS ITPU
pCIICHUHU 3a/1a4, OICHUBATDH
JIOTUYECKYIO NPABUIIBHOCTh
paccyxIeHui

BEPOATHOCTEHN U
MAaTeMaTUYECKON CTaTUCTUKU
Tema 3.1. IIpsimble u
IUIOCKOCTH B ITPOCTPAHCTBE

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

[IpakTuueckoe 3ausatue Ne
1 (camocTosiTeTbHAs
pabora)

YCTHBIN OITPOC (11.5.1)

12 - ymenue onepupoBath
MOHATUSIMHU: MHOXKECTBO,
IIOIMHO>KECTBO, OIIEPALIUN HaJ
MHOKECTBaMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN anmapar 1is
OIMCaHUs PEATIBHBIX MPOLIECCOB U
SBJICHUH U NIpU peLIeHUH 3a]1a4, B
TOM YHUCJIE U3 IPYTUX y4EeOHBIX
IPEIMETOB

Tema 1.2. PazBurtue moHsATUI O
quciie

YCTHBIN OITPOC (11.5.1)

13 - ymenue onepupoBath
MOHATUAMH: Tpad), CBA3HBIN rpad,
JepeBo, UK, Tpad Ha IIOCKOCTH;
YMEHHE 3a]1aBaTh U OMUCHIBATH
rpadbl pa3TUYHBIMH CIIOCOOAMU;
WCIOJIb30BaTh Tpadbl MPU peLICHUH
3agad

Tewma 2.1. KomOunaroprka

YCTHBIN OITPOC (11.5.1)

14 - ymenue cBoOOIHO
OIIEpUPOBATH NOHATUSIMU:
coYeTaHue, NepecTaHOBKa, YUCIIO
COUYETaHMM, YUCIIO IEPECTAHOBOK;
6unom HeloToHa; ymeHue
MPUMEHSTh KOMOMHATOPHbIE
(bakThl U pacCcyXIeHUS IS
pelieHus 3a1aq

Tewma 2.1. KomOunaTopuka

[IpakTryeckoe 3aHsATHE
Ne 1 (camocTosiTennpHas
pabora)

YCTHBIA OmpocC (m.5.1)

I15 - ymeHue onepupoBathb
MOHSATUSAMHU: HATYPAIBHOE YUCIIO,
L[EJI0€ YHCII0, OCTATOK 10 MOZYJIIO,
paloHaIbHOE YHCIIO,
HpPPALMOHATIEHOE YHCIIO,
MHOXECTBA HATYPAJbHBIX, IIEJBIX,
palMOHANBHBIX, 1€UCTBUTEIBHBIX
qucell; yMEHHE UCII0Ib30BaTh
MPU3HAKHU JACIIUMOCTH,
HAaUMEHBIIUH OOLINN NETUTEND U
HauMeHbIee olIee KpaTHoe,
anroput™ EBKIMIA Ipy perieHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MTO3UIIMOHHBIMU CUCTEMaMHU
CUMCIICHUS

Tema 1.2. Pa3zButre noHATUSI O
quciie

YCTHBIA OmIpOC (1.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

16 - ymenue cBoO0OAHO
OIepPUPOBATH MOHATHIMU: CTEIIEHb
C LIEJIBIM TTOKa3aTesIeM, KOPEeHb
HaTypaJbHOHN CTENEeHH, CTEIIEHb C
panroHATBFHBIM ITOKa3aTeNeM,

Tewma 1.4. Kopau, crenenu u
sorapupmbl

YCTHBIA OIIpOC (1.5.1)
[IpakTHueckoe 3aHsATHE
Ne 1-3
(camocTrosiTenTbHas
pabora)




CTETEHb C ACHCTBUTEIbHBIM
(BeleCcTBEHHBIM) MOKa3aTeNeM,
jorapu@m yucia, CHHyC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YUCIa

Tema 1.5. OcHOBEI
TPUTOHOMETPHUU

YCTHBIN OIpOC (11.5.1)
[IpakTrueckoe
3ansaTHe Nel
(camocrosiTenbHas
pabora)

I17 - ymeHue onepupoBatb
MOHATUSMMU: TOXKIECTBO,
TOKJIECTBEHHOE TIPeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUH U HEPABEHCTB,
PaBHOCHIIBHOCTH YPAaBHEHUM,
HEPABEHCTB U CUCTEM,
palyoHaIbHbIE, UPPALMOHAJIBHBIE,
[10Ka3aTeJIbHbIE, CTEIIEHHBIE,
norapupmMuyuecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI; YMEHHE
peliarh ypaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3IMYHbIX
IIPUEMOB; pelllaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; PUMEHSITh
YPaBHEHUs1, HEPABEHCTBA, UX
CUCTEMBI JIJIsl pELICHUS
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3nuyHbIX 00JacTeil HayKu U
pETBHON KU3HU

Tema 1.2. Pa3zBurtue moHsATUI O
quciie

Tema 1.4. KopHu, cTrenenu u

J0rapuQmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUHU

[IpakTuueckoe 3anarue
Ne 1-2 (camocTrosiTenpHas
pabora)

YCTHBIN OMpOC (11.5.1)
[IpakTrueckoe 3ansatue Ne
1-3 (camocTosITeNBHAS
pabota)

YCTHBIN OMpOC (11.5.1)
[IpakTueckoe  3aHsTHE
Nel  (camocTtosiTenbHas
pabora)

18 - yYMEHHE cBO0OO/IHO
ONEpPUPOBATH TMOHATUAMU: Tpaduk
¢byHkuy, oOpatHas — QyHKUUA,

KOMIO3ULUS (DYHKIMH, JTUHEHHas
¢byHKIMSA, KBagpaTuuHas QyHKUUs,

cTereHHass (yHKIOUS C  IeJIbIM
HoKa3aTeseM,
TPUTOHOMETpHUYECKHE  (YHKIHH,
oOpaTHble  TPUTOHOMETPUUYECKHE
¢byHKIUY, IoKa3aTenbHas "
JorapupmMuyecKas ¢byHKLINY;
yMEHUue CTPOUTH rpaduku
byHKIUH, BBITTOJIHATH
peoOpa3oBaHus rpadukoB
GbyHKIH;

yMEHUue UCTIOTh30BaTh

rpaduku QYyHKIMA A1 U3ydeHHS
IIPOLIECCOB M 3aBUCUMOCTEN IpH

peuICHUN 3aaad u3 APyrux
y‘-Ie6HBIX npeamMEToOB u nus3
peaHLHOﬁ JKHU3HU, BBIpAXKAaTb

dbopmynaMu 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU;

Tema 1.3. ®ynkuuu u rpapuku

YCTHBIA OmpocC (m.5.1)
[IpakTuueckoe 3aHsATHE
Ne 1 (camocTtosiTenbHas
pabora, TBOPUYECKOE
3a/IaHHE)




yMeHHe cBOOOIHO

OIIEpUPOBATH HOHATHSAMHU:
YETHOCTh ¢byHkuuy,
HNEPUOANYHOCTh byHKIMH,
OTrPaHUYEHHOCTh ¢byHKkuuy,
MOHOTOHHOCTb byHKIIH,

SKCTpeMyM (pYHKIMH, HauOoblIce
Y HauMEHbIIee 3Ha4eHUs QyHKINU

Ha MIPOMEKYTKE; yMEHHE
IPOBOANTH HCCIIeJOBaHHE
GbyHKIIY;

yMeHHe UCIIOJIb30BATh

CBOWCTBA U TpapuKu QYHKUUH I
pellieHus] ypaBHEHHUH, HEpaBEHCTB
U 337ad = C  IapameTpamu;
n3o0pakaTb Ha  KOOPAMHATHOMN
IJIOCKOCTM MHOKECTBA PELICHUN
YpaBHEHMH, HEpPAaBEHCTB U HX
CHCTEM

I19 - ymeHue cBOOOHO
OIICpHUPOBATH NOHATUAMMU:
OCJIEI0BATEIbHOCTD,
aprupMeTHIECKas POrPeCcCHs,
reoMeTpUYIECKast TPOTPECCHs,
OECKOHEYHO yObIBarOIIast
reoMeTpUYIECKast TPOTPECCHs;
yYMEHHE 33/1aBaTh
MOCJICIOBATEIBHOCTH, B TOM YHCIIE
C MOMOIIIBIO PEKYPPEHTHBIX

popmyn

Tema 1.6. Hauamna

MaAaTCMaTHYCCKOIro aHajin3a.

IIpousBogHas u e€
MIPUMEHEHUE

YCTHBIA 0npoc (m.5.1)

110 - ymeHue onepupoBaTh
MOHATHSIMHU: HENPEPBIBHOCTh
(GyHKIIMM, aCUMITOTHI rpaduka
¢byHkuuu, mepBas U BTOpas

IIPOU3BOIHAS ¢byHKIUY,
reOMETpUUECKuil ¥  (QU3NUecKuit
CMBICII MIPOU3BOJIHOM,
nepBooOpasHas, OIIPEEICHHBIN
WHTETPpAJI;  YMEHHE  HaxOJIWTh

acUMIITOTHI  Tpaduka  (QyHKIHH;
YMEHHE BBIYHCIATH TPOU3BOTHBIC
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIIO3UIIMU (YHKINH, HAXOIUThH
ypaBHEHHE KacaTeJIbHOU K rpaduKy
bynxumm;

YMEHHUE UCIOJIb30BaTh
MPOU3BOAHYIO ISl NCCIIETOBAHUS
GyHKUIMH, JUTST HAX 0K JICHUS
HAWTYYIIero PEIICHUs B
NPUKIIAJHBIX, B TOM YHCIIE

Tema 1.6. Hauama

MaAaTeMaTH4CCKOIro aHajin3a.

[IpousBoaHas u eé
IIPUMEHEHHE

Tema 1.7. UnTerpan u ero
IIPUMEHEHHE

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anaTue
Nel (camocTrosiTenbHas
paborta)

YCTHBIN OITPOC (11.5.1)
[IpakTuyeckoe 3anaTHe
Nel (camocTrosiTenbHas
paborta)




COITMATEHO-9)KOHOMHYECKUX U
(bu3nuecKux 3amaadax, s
OTIpEJIeIICHUs] CKOPOCTH U
YCKOPEHUS; HAaXOAUTh IO U
00BbeMbI GUTYpP C TTOMOIIBHIO
WHTETpaNa; MPUBOIUTEH PUMEPHI
MaTEeMaTHYECKOTO MOJICTTHPOBAHUS
C MOMOIIBIO UG PepeHITHATBHBIX
ypaBHEHUU

I111 - ymeHue onepupoBarb
MNOHATUSAMH: KOMIIJIEKCHOE YHCIIO,
COIPSIKEHHbIE KOMILUIEKCHbBIE

YHuCia, MOAYJIb W apryMEHT
KOMIUICKCHOTO  4ucia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reomerpuueckas,
TPUTOHOMETPHYECKAs u
anredpanydeckas); yMETh
MIPOU3BOJIUTH apupMeTHIECKue
NecTBUS C KOMIUIEKCHBIMU
YHUCIaMH; TIPUBOJIUTH PUMEPHI
HCIOJIb30BAHUS KOMIUIEKCHBIX
qucell

Tema 1.2. Pa3zBurue moHsATUI O
quciie

YCTHBIN OITPOC (11.5.1)

112 - ymenue cBoOOIHO
OTICPUPOBATH MOHATUSMU: CPEAHEE
apudmernueckoe, MearaHa,
HauOobllIee U HauMEHbIIIEE
3HAUEHUS, pa3Max, TUCIIEPCHUS,
CTaH/IapTHOE OTKJIOHEHHE IS
OIUCAHMS YUCIOBBIX JAHHBIX;
YMEHHE UCCIIEIOBATh
CTATUCTHYECKHE TaHHBIE, B TOM
YHClie C MPUMEHEHUEM
rpau4IecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;
rpaduyecKy UCCIIe0BATh
COBMECTHBIE HAOIIOEHUS C
MTOMOIIBIO JHAarpamMM paccerBaHUs
Y JIMHEHHOW perpeccuu

Tema 2.2. DnemMeHTbI TEOpUH
BEPOATHOCTEHN U
MaTeMaTHYeCKON CTaTUCTUKU

YCTHBIN OITPOC (11.5.1)
[IpakTryeckoe  3aHATHE
Ne 1 (camocrosiTenbHast
pabora)

IT13 - ymeHue HaxoauTh
BEPOSITHOCTH COOBITUH C
HCIOJIb30BaHNEM TpaduyecKuX
METOJIOB; IPUMEHSATD Il PELLICHUS
3a1a4 (OPMYJIIbI CIIOKEHUS 1
YMHOXEHHS BEPOSITHOCTEH,
(hopmyTy MMOJTHOM BEPOATHOCTH,
¢bopmyny bepnymiu,
KOMOMHATOpHbIE (aKThI U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTH
pealIbHbIX COOBITHIA; yMEHHE
OIIEpUPOBATh NOHATHUSIMHU:

Tema 2.2. DnemMeHTsl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTHYeCKON CTaTUCTUKH

YCTHBIN OIPOC (11.5.1)
[IpakTuueckoe 3aHsITHE
Ne 1 (camoctosiTenbHas
pabota)




Cly4aifHasi BeJIMYMHA,
pacrpeiesieHue BEpOsiTHOCTEMH,
MaTeMaTU4YeCKOe OKHIaHHeE,
JTUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CITy4YalHOW BEJIMYMHBI,
(GyHKIMU pacupeneneHus U
IJIOTHOCTHA PaBHOMEPHOTO,
MOKa3aTeILHOTO 1 HOPMAIBHOTO
pacrpeiesieHid; yMEHUE
HCIIOJIb30BaTh CBOMCTBA
M3Y4YEHHBIX pactpeneeHu st
pelieHus 3aj1a4y; 3HAKOMCTBO C
MOHSATHSIMM: 3aKOH OOJIBIINX
YHCell, METOIbI BELIOOPOYHBIX
HCCIEA0BaHUM; YMEHUE TIPUBOIUTH
MIPUMEPHI MIPOSIBJICHUS 3aKOHA
OOJIBIITUX YKCENT B IPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUIX

[114 - ymenue cBoOOIHO
OIIePUPOBATH TOHATUSMU: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yToJl,
JBYTPAHHBIN YroOJl, TPEXTPAHHBII
yToJ1, IepeceKaroImecs,
napajuieNbHbIe U
CKPEIIUBAOIINECCS TIPSIMBIE,
MapajuiebHOCThb U
MEPICHIUKYIIIPHOCTD TIPSIMBIX H
TJIOCKOCTEH, YToJI MeXay
MPSIMBIMH, YTOJI MEXKTY TIPSMON 1
MJIOCKOCTBIO, YTOJ MEKIY
TJIOCKOCTSIMU; YMEHUE
WCIOJIb30BaTh MPU PEIICHUH 3a7a4
W3YYCHHBIE (PAKTHI U TEOPEMBI
TUTAHUMETPUH; YMEHUE OLEHUBATh
pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE ONEPUPOBAThH
MOHATHSIMH: MHOTOTPaHHUK,
ceueHne MHOTOTPaHHHKA,
MIPABWJIbHBIN MHOTOTPaHHUK,
npu3Ma, mupamuaa, Gurypa u
MTOBEPXHOCTh BpAICHUS, IIMIIAHID,
KOHYC, T1ap, cdepa, pa3BepTka
MMOBEPXHOCTH, CCUCHUS KOHYCa U
WIMH]IPA, TapajUIebHbIE OCH WU
OCHOBaHHIO, CEYCHHE I1apa,
MJIOCKOCTB, Kacaromiasicst chepsi,
IUAJTUHIPA, KOHYCa; YMEHUE
CTPOUTH CEYECHHE MHOTOTPAaHHUKA,
n300pakaTh MHOTOIPaHHUKH,
(GuUrypsl ¥ TOBEPXHOCTH BPAICHHSI,
WX CEUCHUS, B TOM YHCIIC C

Tema 3.1. IIpsimble u
TIJIOCKOCTH B IPOCTPAHCTBE

YCTHBIA Onpoc (m.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTositenbHas
pabora)




TIOMOIIBIO IEKTPOHHBIX CPE/ICTB;
yMEHHE IPUMEHSTh CBOUCTBA
reOMETPUYECKUX QUTYD,
CaMOCTOSITENTLHO (POPMYITHPOBATH
OIIpEEICHUS U3y4aeMbIX (UTYD,
BBIJIBUraTh THIIOTE3bI O CBOMCTBAX
U TIPU3HAKAX T€OMETPUIECKUX
¢buryp, 000CHOBBIBATbh WU
OIIPOBEpraTh UX; yMEHHE
MPOBOJIUTH KiIacCH(pUKaLuio GUryp
0 Pa3IMYHBIM [IPU3HAKAM,
BBIIIOJIHSTH HEOOXOAUMBIE
JOTIOJHUTEIbHBIE TIOCTPOCHHUS

115 - ymenue cBo60HO
OIIEPUPOBATH MOHATUSIMU:
wiomazab Gurypsl, 0oemM Gurypsl,
BEJINYMHA YTJIa, PACCTOSHUE OT
TOYKH J0 TUIOCKOCTH, PACCTOSTHUE
MEKIY MPSIMBIMU, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, TIJIOMIA]h
cdepsl, oAk MOBEPXHOCTH
MUPaMU/IbI, TPU3MBI, KOHYCA,
HWIMHIIpa, 00beM Ky0a,
PSIMOYTOJIBHOTO
napaJuiesenure/a, TMpaMuIbl,
MPU3MBI, HWIMHPA, KOHYCA, [apa;
YMEHHE HaXOAUTh OTHOLICHUE
00BEMOB NMOAOOHBIX PUTYP

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

YCTHBIN OITPOC (11.5.1)
[TpakTryeckoe 3aHsTHE
Nel (camocTosiTenbHas
pabora)

I116 - ymenue cB0o60HO
OTIEPUPOBATH TIOHATHIMU:
JIBYDKEHUE, apajliesIbHbINA
MePEeHOC, CHMMETPHS Ha MIIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue Moa00us,
1oJ1I00HBIE (PUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC U MTOJAO0HBIE
(burypsl, B TOM 4uClie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; YMEHUE
HCIOJIb30BATh T€OMETPUUYECKHE
OTHOIICHHS, HAXOTUTh
reOMETPHUECKUE BETHUNHBI
(mmvHa, yrou, miomaas, 00beM)
IIPU PELICHUH 3a7a4 U3 IPYyTux
y4eOHBIX IPEIMETOB U U3
peanbHON )KU3HU

Tema 3.1. Ilpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
Ne 1 (camocTosiTenbHas
pabora)

I117 - ymenue cB0601HO
OTIEpUPOBATH TOHATUSIMHU:
MIPSIMOYTOJIbHAsL CUCTEMA
KOOpPJUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOp)II/IHaTI)I BeKTOpa,
CyMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpA Ha YHCII0, PA3JIOKCHIE

Tewma 3.2. Koopaunatse! u
BEKTOPBI

YCTHBIN OITPOC (11.5.1)
[IpakTudeckoe 3aHaTHE
Nel (camocTrosiTenpHas
pabota)




BEKTOpa 10 06a3ucy, CKalsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE
MIPOU3BEACHUE, YTOJ MEXKIY
BEKTOPAaMU; YMEHUE UCIIOIb30BAThH
BEKTOPHBIN U KOOPJAUHATHBIN
METO/ JIJIsl PEIICHUS
reOMEeTPUYECKUX 3a7a4 U 3a7a4
JIPYTUX Y4eOHBIX MTPEIMETOB;
OIIepUPOBATh MOHATUSAMU: MaTpULIa
2 x 21 3 x 3, onpenenuTeb
MaTpPHUILIbI, TEOMETPUYECKHI CMBICIT
OIIpEAEIIUTEIS

I118 - ymenue MoaenupoBaTh
peanbHbIE CUTYaIlMU Ha SI3BbIKE
MaTEMaTHKH; COCTaBJIATh
BBIPKCHHUS, YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110
YCIJIOBUIO 3aJ1a4M, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEIIN C
HCI0JIb30BaHUEM arrapara
anreOpbl, UHTEPIPETUPOBATH
MOJTYYEHHBIN pe3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJICIH C
MTOMOIIIbIO TEOMETPUIECKUX
MOHATHI U BEIMYUH, pEIIaTh
CBSI3aHHBIC C HUMH MPAKTUYECKUE
3a/1a4M; COCTABIISATh
BEPOSITHOCTHYIO MOJIEh U
MHTEPIPETUPOBATH MMOTYYEHHBIN
pe3ysbTaT; peliaTh NPUKIIaTHbIE
3a/1a4u CpeCTBaMu
MaTeMaTUYeCKOro aHaJlu3a, B TOM
YHUCJIE COLUATBbHO-3KOHOMHYECKOTO
1 (HU3UIECKOTO XapaKTepa

Tewma 1.6. Hauana
MaTeMaTUYEeCKOro aHaIM3a.
[IpousBoaHas u e€
MIPUMEHEHHE

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tewma 2.2. DnemMeHThl TEOpUHU
BEPOATHOCTEMN U
MaTeMaTH4YeCKON CTaTUCTUKH
Tema 3.2. KoopauHatel u
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKHU U
KpyTJIbIe Tea

[IpakTuveckoe 3aHATHE
Nel (camocrositenbHas
pabora)

YCTHBIA 0npoc (m.5.1)
[IpakTrueckoe 3ansTHE
Nel (camocTosiTenbHas
pabora)

[IpakTuueckoe 3anarue
Nel (camocTosiTenbHas
pabora)

[IpakTrueckoe 3ansTHE
Nel (camocrositenbHas
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I119 - ymenue BbIOUMpaTh
MOAXOIALINI METO/ JUIs peleHus
3a/1a4M; IOHUMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3y4YE€HUU
MPUPOJHBIX U OOIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; YMEHHUE
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHHE
MIPUBOJUTH IPUMEPBI
MaTeMaTHYeCKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HayKH

Tewma 1.1.BBenenue

Tewma 2.1. KomOunaTopuka
Tema 3.1. IIpsamsble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OIIPOC (11.5.1)
YCTHBIN OITPOC (11.5.1)
YCTHBIN OIIPOC (11.5.1)

J171st O1IeHKU AOCTHXKEHHUS 3aIlJIaHUPOBAaHHBIX PE3y/IbTaTOB 00yUEHUs MO MPEeIMETY pa3paboTaHbl
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA IS IPOBEAEHUS TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOU

aTTECTaIlM1, KOTOPbIE IPUJIAraloTcs K pabodeil mporpaMMe mpeameTa.
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1 O0uIne cBeIeHUA

®onn oneHouHbIX cpenactB (manmee — POC) nmpemHasHadyeH IJII KOHTPOJS W OIECHKH
00pa3zoBaTeNbHBIX JOCTIKCHHM OOydJalImMxcs Mo mporpamme ydeOHoro mnpeamera QOI1.07
Maremaruka.

@®OC BKIIOYAIOT B ceOs KOHTPOJIBHBIE MAaTEPUaANbl Ui MPOBEACHUS TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH W IMPOMEXKYTOUHOH aTTeCTallMd IO MpEeaMeTy, KOTopas HpOBOJUTCA B (opme
9K3aMeHa (C HCIIOJIb30BAaHMEM OIIGHOYHOTO CPEACTBA — YCTHBIH ONpOoC B (OopMe OTBETOB Ha
BOIIPOCHI OMJICTOB, BHIITOJHEHHE MUCHbMEHHBIX 3a/IaHH)

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBaloIIue
pe3yJbTaThl 0CBOEHHS 00Pa30BaTeIbHOI NPOrPaMMBbI

Kon
pe3yJibrarta HaumenoBanue pesyabTata 00yueHus
obyueHus’

c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE

J1 HAYKH, CPEICTBE MOACITUPOBAHUS SBJICHUN U MPOIIECCOB, UIESIX M METOaX
MaTeMaTHKH
MOHMMaHWE 3HAYMMOCTH MAaTeMAaTHKW Uil HAyYHO- TEXHHYECKOrO Iporpecca,

e c(OpPMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKe KaK K 4acTi 06H1€‘16J'IOBGIIGCKOI:/:I
KyJIbTYypbl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEeMaTHUKH, SBOJIOLUCH
MaTEeMaTHYeCKUX Haeh
pa3BUTHE  JIOTUYECKOTO  MBIIUICHHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHMUS,

n AITOPUTMHUYECKON KYIbTYPhl, KpUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOUMOM
it Oynymiel mpodecCHOHATBHOMN ACSITEILHOCTH, IS IMPOJIOJDKEHUS 00pa3oBaHMs
1 caMmoo0pa3zoBaHus
OBIIQJICHUE MATEeMAaTUYECKUMH 3HAHUSIMH M YMEHUSMH, HEOOXOJWMBIMH B
MOBCEIHEBHON JKU3HHU, Ui OCBOCHHS CMEXHBIX E€CTECTBEHHO- Hay4YHBIX

J4 TUCHWIUIMH ®  JAUCHUIUIMH  MPO(ECCHOHAIBHOTO IMKJA, JUIS  TOJXYYEHHUS
oOpa3oBaHusi B o001acTsAX, HE TPEOYIOIUX YIIIyOJEeHHOH MaTeMaTH4ecKon
MIOJITOTOBKH

15 TOTOBHOCTb U Cl'IE)CO6HOCTB K 00pa30BaHUIO, B TOM YHUCIIE cCaMOOOPa30BaHUIO, HA
MPOTSDKEHUH BCEH JKU3HU

16 CO3HATEJIbHOE OTHOLIEHHWE K HENpPEepbIBHOMY OOpa30BaHHIO Kak YCIOBHIO
ycrnenrHo npoecCHOHATBHOM U 00IIECTBEHHOM IEATeTbHOCTH

17 TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSATENbHOM TBOPYECKOM M OTBETCTBEHHOMN
TSI TeTbHOCTH
TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B

JI8 o0pa3oBaTenbHOM, 00I1IECTBEHHO-TIOJIE3HOH, y4e0HO-HMCCIIEI0BATEIbCKOM,
IIPOEKTHOM M JPYTUX BUIAX JI€ATEIbHOCTH
OTHOILICHHE K MPO(EeCCHOHANBHON JESITeNbHOCTH KaK BO3MOXKHOCTH y4yacTHUs B

JI9 pelIeHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIECHAIMOHAIBHBIX
npobiem

M1 YMEHHE OIpPEeNeNsTh MEIH IeATeILHOCTH, 3a/JaBaTh MapaMeTphl U KPUTEPUU HUX
JOCTHKEHUS

M2 YMEHUE BHOCHTb KOPPEKTHBBI B JCATENBHOCT, OLCHMBATL  COOTBETCTBHE
pe3yIbTAaTOB LIEJSIM, OLIEHUBATh PUCKH MOCIEACTBUI ESTETbHOCTH

M3 BJIa/ICHUE HaBbIKAMM MO3HABATEJILHOM, yueOHO- HCCIIEI0BaTENbCKON U MPOEKTHON
JesITeIbHOCTH, HABBIKAMH pa3pelieHus mpoodiemM

M4 CTIIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY ITOWCKY METOJIOB PpeIICHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METO/I0B MO3HAHUS

M5 CIIOCOOHOCTh BBISIBIIATh NIPHYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATh
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HaumenoBanue pe3yabTata 00yueHus

3aaa4y, BbIABUI'aTb THUIIOTC3Yy €€ PCHICHUA, HAXOAUTb AapPrymceHTbI JJIA
J0Ka3aTCjIbCTBAa CBOUX YTBep)I(,HeHPlﬁ, 3aaBaTh NapaMCETPhl 1 KPUTEPHUU PCUHICHUA

M6

CIIOCOOHOCTh aHATM3UPOBATH IMOJIYYCHHBIC B XOJIe PEIICHUS 3a7a4d Pe3yIbTaThl,
KPUTHUYECKU OLICHUBATH UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX

M7

CIOCOOHOCTD BBIIBUI'aTb HOBBIEC HJACHU, IpEAjiaraTb OPUTHHAJIBbHBIC IIOAXOABI U
pCelICHUs, CTABUTDH HpO6JIeMbI 1 3a/1a41, JOITYCKAOIKUC aJIbTCPHATHBHBIC PCIICHUA

M8

BJIa/ICHUE HABbIKAMU TMOJy4YeHUS WHPOpMAIMU M3 UCTOYHHKOB Pa3HBIX THUIIOB,
CIOCOOHOCTh CAMOCTOSITEIBHO OCYIIECTBIIATH MMOKMCK, aHAJIN3, CHCTEMAaTU3aLHUI0 U
MHTEPIpETAIHMIO HHPOPMAIIMK PAa3IMYHbBIX BUJOB U (YOPM MPEICTABICHUS

M9

CIOCOOHOCTD OCYHICCTBIATE KOMMYHHKAIlMKM  BO  BCEX C(bean KHN3HHU,
APTYMCHTUPOBAHHO BCECTU AHUAJIOr, YMCTh CMATr4aTb KOH(bJII/IKTHBIG CUTyaluu,
Pa3BEPHYTO MW JIOTMYHO H3JIaraTb CBOK TOYKY 3pC€HHUA C HCIIOJIB30BAHUEM
SA3BIKOBBIX CPCACTB

MI10

CHOCOOHOCTh TOHMMATh M  HCIOJNb30BaTh MPEUMYIIECTBA KOMAHIHOH W
WHJIMBUIYAILHOU PabOTHI;

MIPUHUMATB IIeJIM COBMECTHOM JIEATEILHOCTH, OPTAaHNU30BBIBATH U KOOPAUHUPOBATH
JEHCTBUS 110 €€ JOCTHIKEHHUIO: COCTaBIIATh IJIaH ACHCTBUHU, PACTIPEIEISATh POIH C
Y4€TOM MHEHHUH yYaCTHHUKOB O0CYXIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;
npejyiaraTh  HOBBIE TMPOEKTHI, OILEHUBAaTh HACHM C TO3UIMH HOBU3HHI,
OPUTHHAJIBLHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYUIIECTBJISITh MMO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYyAIUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

Ml11

YMEHHE CaMOCTOSITEIbHO COCTaBIATh IUIAH PELIEHUS NpPOoOJEeMBbl € Y4YETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEeINOYTEHUIN

MI12

CIIOCOOHOCTh J]aBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B
JEeATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LICIISAM;

BJIa/ICHUE HaBbIKAMM NO3HABATEJILHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUN U MBICIIUTENBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHMUIA;
UCIOJIb30BaHNUE MPUEMOB peQIIEKCHM JUIsl OLEHKH CUTYyalluH, BHIOOpA BEPHOTO
peuieHus

IT1

YMEHHE ONEepUpOBaTh MOHITHUSMHU: ONpEICICHHE, aKCHOMa, TeOpeMa, CIIEeICTBUE,
CBOMCTBO, MpPH3HAK, JOKA3aTENbCTBO, PABHOCWIbHBIE (DOPMYIUPOBKHU; YMEHHE
dbopmynupoBaTh OOpaTHOE | TPOTHUBOIIOJIOKHOE YTBEPKIACHUE, MPHUBOJUTH
MpUMepbl U KOHTPIPUMEPHI, MPOBOAUTH OKA3aTENbHBIE PACCYKICHUS TIpU
pelIeHnN 3a/1a4, OLIEHUBATh JIOTHYECKYIO IPABWIBHOCTh PACCYKJICHUN

I12

YMEHHUE OIEPUPOBATH IMOHATUAMHU: MHOXKECTBO, IOJMHOXKECTBO, OIEpaluy Haj
MHOECTBAMHU; YMEHHME HMCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar i
OIMCAaHUs PEAIBHBIX IIPOLIECCOB U SIBJIICHUN U IIPU PELICHUU 33/1a4, B TOM YHCIIE U3
JPYTUX y4eOHBIX IPEIMETOB

I13

YMEHHUE ONepHpOBaTh MOHATHIMU: Trpad, cBSI3HBIN rpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb M OMNMCHIBATh Tpadbl Pa3IMUYHBIMHU CIIOCOOAMH;
MCIOJIb30BATh Tpadbl NP pelIeHUH 3a1a4

I14

yMEHHE CBOOOJHO ONEpUPOBATh IMOHATHSMHU: COYETAHHE, MEPEeCTaHOBKA, YHUCIO
COYETaHWH, 4YHUCIO TMepecTaHOBOK; OwHOM HbIOTOHA; yMeHHE MPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PacCyKJIEHUS JJIs peleHus 3a1a4

I15

YMCHHUEC ONICPUPOBATH MOHATHAMU: HATYPAJIBbHOC YHCIIO, TEJI0C YUCII0, OCTATOK ITO
MOAYJO, panrOHAJIBHOC qucio, HppaliOHAJILHOC quciio, MHOXXECTBA
HaTypaJIbHBIX, HLECJbIX, PallOHAJIBHBIX, )ICI\/'ICTBI/ITGJ'H)HI)IX quceil; YMCHHUC
HCIIOJIb30BATh IMPHU3HAKHW  JCJIUMOCTH, HaMEHBIIHH 06HIPII>’I JACIUTCIIbP U
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HaANMMCHBIICC 06]]_[66 KpaTHOC, aJITOpUTM EBKJ]I/I,[[a npu pelICHHUU 3anay;
3HAKOMCTBO C pa3JIMYHbIMHA ITOSUIIMOHHBIMHU CUCTEMAaMM CHUCIICHHUA

I16

yMEHHE CBOOOJHO ONEPHUPOBATHh MOHSTHSIMH: CTCIICHb C IEJIbIM IOKa3aTelieMm,
KOpEeHb HATypaJbHOW CTENEHH, CTENIEHb C PallHOHAIBHBIM MTOKA3aTeNIeM, CTEIEHb C
NCHUCTBUTENHHBIM (BEIIECTBEHHBIM) TIOKa3aTeleM, JIorapudM 4YWCiIa, CHHYC,
KOCHHYC U TAHT€HC MPON3BOJIBHOIO YHCIIa

117

YMEHHUE OINEpPUPOBATh MOHATUSIMH: TOXJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YPAaBHEHHMI M HEPABEHCTB, PABHOCUIIBHOCTh
ypaBHeHHﬁ, HCPABCHCTB n CHUCTEM, palluOHAJIbHEBIC, HppalluOHAJIbHBIC,
[OKa3aTeIbHBIE, CTEIICHHBIE, jorapudmuueckue, TPUTOHOMETPUYECKHUE
YpaBHCHMA, HCPABCHCTBA U CUCTCMbI; YMCHHUC PCUIATH YPAaBHCHHA, HCPABCHCTBA U
CUCTEMBI C NOMOILBIO PA3JIMYHBIX MPUEMOB; PEIIaTh YPAaBHEHMS, HEPABEHCTBA U
CUCTCMbI C MAapaMCTpOM; NPHUMCHATH YpPaBHCHUSA, HCPABCHCTBA, UX CHUCTCMbI JIA
pelleHrs MaTeMaTU4YeCKUX 3a/lad M 3a7ad M3 pazIu4HbIX o0jacTeidl Hayku U
peanbHON JKU3HU

I18

yMEHHE CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: Tpaduk GyHKIUH, oOpaTHas
byHKuMs, KoMIo3unyst (QyHKIWHA, TuHeiiHas QyHKIWS, KBagpaTU4Has (YHKIUS,
CTereHHass (QYHKIUS C LEeNbIM II0Ka3aTeleM, TPUIOHOMEeTpudeckue (yHKILHUH,
oOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIUH, TOKa3aTelbHas U JOrapu(MuyecKas
(GyHKLIMU; yMEHHE CTPOMTh Tpauku (GYHKUUH, BBIIOJHATH IpeoOpa3oBaHUs
rpaduKoB (QYHKUWH; yMEHHE HCIOJIb30BaTh rpaduku (QYHKIMHA UIS W3ydeHUS
IIPOLIECCOB U 3aBUCUMOCTEH IpPU PELICHUH 3a/1a4 U3 JAPYIUX Y4eOHBIX MPEIMETOB
U U3 PEaNbHOW JKU3HU; BBIPAXATh (POPMYJIAMHU 3aBHCUMOCTH MEXKIy BEIMYMHAMU;
yMeHue CBOOOJIHO ONEepUPOBATh MOHIATUAMHU: YETHOCTb (PYHKILIMH, IEPUOJUUHOCTh
(GyHKIMH, OTrPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIMH, O3KCTPEMYyM
¢byHKIMU, HauboJblllee M HaUMEHblIee 3HadeHUs (YHKIMUM Ha IMPOMEXYTKE;
YMEHHE MPOBOANTH HCCIEN0BaHNE (PYHKIIMH; YMEHHE HCIIOJIB30BaTh CBOWCTBA U
rpaduku GYHKUUHN 17151 pelieHus] ypaBHEHHH, HEpaBEHCTB U 3ajiay C apaMeTpaMu;
n300paxaThb Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBA DELIEHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

I19

yMEHHE cBOOO/IHO ONepupOBATH MOHSITUSIMU: MIOCJIEZIOBATEIbHOCTb,
apupMeTHyecKas TPOrpeccusi, TreoMeTpuyeckas Mporpeccus, OECKOHEUHO
yObIBaro1as reoMeTpuyecKas IIPOrpeccusi; yMEHHE 3aJaBaTh

MOCJICHOBATCIIbHOCTHU, B TOM YHCJIC C TIOMOIIBIO PEKYPPCHTHBIX (I)OpMYJ'I

I110

YMEHHE ONEepUpOBaTh MOHATUSMHU: HENPEPHIBHOCTh (YHKIUH, ACHMIITOTHI
rpaduka GyHKINHU, TIepBast U BTOpasi MPOU3BOHAS (YHKLUHU, T€OMETPUYECKUNA U
¢u3nyecKknil CMBICT TPOU3BOJHON, NEpBOOOpa3Has, ONpEAENIECHHBIH HHTErpa;
YMEHHE HaxOJIUTh AaCUMITOTHl rpaduka (QyHKIMM; YMEHHE BBIUUCIATH
MIPOM3BOJIHBIE CYMMBI, MPOM3BEICHHS, YAaCTHOTO W KOMIIO3ULMHU (YHKIUH,
HaXO/UTh YpaBHEHHE KacaTebHOU K rpaduKy (yHKIUH;

YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JJs HCClHeAOBaHUA (DyHKUMH, Ams
HaXOXJACHNUS HAWIydllIero PEIIeHUs B IMPHUKIAIHBIX, B TOM YHUCIIE€ COLIMAIBHO-
SKOHOMMYECKHX U (PU3MYECKHX 3aJayax, s ONpPENEJICHHUS CKOPOCTH |
YCKOPEHUs; HAaXOJUTh IUIOMAAX M O0bEeMbl (UIYp C IOMOIIBIO HMHTErpaia;
MIPUBOJAUTh  IPUMEPBl  MaT€MaTHYECKOrO0  MOJEIUPOBAHUS €  ITOMOILIBIO
muddepeHranbHbIX YpaBHEHUH

I111

YMCHUEC ONneprupoBaThH IHIOHATUAMMN: KOMIIJICKCHOC qHuCJIo, COMMPAKCHHBIC
KOMIUJICKCHBIC YHCJIa, MOAYJIb U aprYMCHT KOMIUJICKCHOI'O 4YMCJIa, (bopMa 3altucu
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KOMIUIEKCHBIX Yrces (reoMeTpruyecKas, TPUrOHOMETpUYECKasi U ajirebpanyeckasi);
YMETb MNPOU3BOJIUTH apUPMETHUUECKHUE [EHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJUTH IPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCEI

I112

yMeHue cBOOOJIHO OIepUpPOBaTh MOHATHIMHU: CpeliHee apupMeTHYECKoe, MeInaHa,
HauOoplllee M HauWMEHbIIee 3HAYEHHUs, pa3Max, JIUCHepCHs, CTaHIapTHOE
OTKJIOHECHME JJIi ONMCAHMS YHCJIOBBIX JIAHHBIX; YMEHHE HCCIENOBaTh
CTaTUCTHUYECKHE JaHHBIC, B TOM YHCIE C MPUMEHEHUEM rpa)u4ecKux METOIOB H
JIEKTPOHHBIX CPEACTB; IpaUUecKH HUCCIeI0BaTb COBMECTHbIE HaOIIOAEHUS C
IIOMOILBIO AUarpaMM PacCEUBAHMs U JIMHEWHON PErpeCcCuu

113

yYMEHHE HAaXOAWUTh BEPOATHOCTH COOBITHH C WCIIOJIb30BaHHEM TI'PadUUECKUX
METOOB; NPUMEHSTH Ui pEeHIeHus 3aaa4d (POpMyIbl CIOXKEHUS M YMHOXKEHUS
BEPOSITHOCTEH,  (QOpPMyny TONHOW  BeposTHOCTH, Gopmyny bepnymmy,
KoMOUWHATOpHbIE (aKTBl M (OPMYNBI; OLIEHUBATh BEPOATHOCTU pPEaTbHBIX
COOBITHMH;  yMEHHME  OIEepPHPOBaTh  IOHATHUSAMU:  CiIydailHas  BEIMYMHA,
pacripesielieHue BEpPOATHOCTEH, MaTeMaTH4ecKoe OXHUJaHWe, JUCTIEepPCHs U
CTaH/JapTHOE OTKJIOHEHHE CIy4YallHOH BEIMYHMHBL, (YHKIMH PpACIpECNICHUS H
IUIOTHOCTH PaBHOMEPHOTO, II0KA3aTEIbHOTO M HOPMAJIBHOTO paclpeieeHuil;
YMEHHE HCIOJIb30BaTh CBOMCTBA U3yYCHHBIX PACIIPEICIICHHUH U PEIICHNs 3a/1ay;
3HaKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIUX YHCET, METOJbl BBIOOPOYHBIX
UCCIIEJOBaHMI; yMEHHE NPUBOIUTH PUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IPUPOHBIX ¥ OOIIECTBEHHBIX SIBICHUIX

I114

yMeHHE CBOOOJHO ONEpUpOBaTh IOHATHAMM: TOYKa, MpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, IUIOCKHMU YroJ, JBYI'PAaHHBIA yroJ, TPEXTPaHHBII
yrojl, I€peceKaroluecs, MapajyIelIbHble M CKPELIMBAIOIIUECS  IPSIMBIE,
[IapaJUIEIbHOCTh U INEPHEHAMKYJIAPHOCTh IPSAMBIX M IUIOCKOCTEH, YroJl MEXIy
IPSMBIMU, YTOJl MEXAY HIpPSIMOM M IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MpPH pEIIeHWH 3ajad H3Y4YEeHHbIE (AaKThl U TEOPEMBbI
IUTAHUMETPUH; yYMEHHE OLEHHBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE;
YMCHHUEC OINCpHUPOBATH MOHATHAMHU: MHOTOI'PpaHHHK, CCUCHUC MHOI'OrpaHHHUKA,
NPaBUIbHBIL MHOTOTPAaHHUK, MpH3Ma, MNUpaMuaa, QuUrypa M IMOBEPXHOCTb
BpalleHus, IWIMHIP, KOHYC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyCa Y ILWIMHIApA, MapajuleJbHbIE OCH WIM OCHOBAHHUIO, CEUEHHE Ilapa,
IUIOCKOCTh, Kacaromascs cdepsl, HWINHAPA, KOHYCAa; YMEHUE CTPOUTh CEYEHUE
MHOTOTpaHHHMKa, HW300pakaTb MHOTOIpAaHHHKH, (UIYpel UM  IOBEPXHOCTH
BpaliCHus, UX CCUCHUSA, B TOM HYHUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPEACTB; YMCHUC
IPUMEHATh CBOMCTBA r€OMETPUYECKUX (PUTYp, CAMOCTOSTENHHO (OPMYIUPOBATH
OIMPECACIICHUS N3y4YaCMbIX q)Hpr, BbIIBUI'aTh T'UIIOTE3BI O CBOMCTBAX 1 IIprU3HaKax
reoMeTpHUecKuX (Uryp, 000CHOBBIBATh UJIM ONPOBEPraTh MX; YMEHHE MPOBOAUTH
Knaccn(bm(aumo (bl/ll"yp 0 pa3jInuYHBIM IIPU3HAKaM, BBIIIOJHATH HGO6X0)II/IMI)IG
JIOTIOJIHUTEIIbHBIE IIOCTPOCHMUS

I115

yMeHHe CBOOOJHO ONEpUpOBaTh MOHATHUAMU: IUIOIMAAL (GUTYpBI, 00beM (GUTYDBHI,
BEIMYMHA YIJIA, PACCTOSHUE OT TOYKHM JO IIJIOCKOCTH, DPACCTOSIHUE MEXIY
NpSIMBIMH, PAcCTOSTHUE MEXJY IUIOCKOCTSIMH, IUIOMaAb cdephl, II0MAab
MOBEPXHOCTH NHMpaMMIbl, TPU3MBL, KOHyca, IHJIUHApa, o00beM KyoOa,
MPSIMOYTOJIBHOTO Mapaljiesienumea, NUpaMubl, MPU3MBL, LUIMHApPA, KOHYCA,
11apa; yMeHHEe HaX0IUTh OTHOIIIEHHE 00beMOB MOJOOHBIX (UTYD

I116

yMEHHEe CBOOOJIHO ONEPUPOBAThH MOHITHAMU: ABHKEHUE, MapaUICIbHBINA TIEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, MIPeodpa3oBaHue MOA00Ms,
moAgo0HbIe (PUTYpPHI; YMEHHE pacro3HaBaTh PaBHBIE U MOJ00HBIE (DUTYPHI, B TOM
yucie B OPUPOJE, HCKYCCTBE, apPXUTEKType; YMEHHE HCIOJb30BaTh




Kon
pe3yibTar
o0yJeHus

a
1

HaumenoBanue pe3yabTata 00yueHus

reoOMCTPUICCKUC OTHOIICHUA, HAXOAUTHh TCOMETPUICCKUC BCIIMIYNHBL (IIHI/IHa, yroii,
wionaab, 00beM) MpU PELIEHUH 3a7ad U3 JPYrUX y4eOHBIX HPEIMETOB U U3
peanbHON KU3HU

1117

yMeHHE CBOOOIHO ONEPUPOBATh MOHATUSAMU: MPSIMOYTOJIbHASA CUCTEMA KOOPAUHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, PAa3IOkKEeHHE BEKTOpa Mo 0a3ucy, CKalspHOE
MPOU3BE/ICHUE, BEKTOPHOE IPOU3BEACHHE, YIroJl MEXKIY BEKTOpaMH; yMEHHUE
MCIOJIb30BaTh BEKTOPHBINA U KOOPIAMHATHBIN METO JISl PEIICHUSI TEOMETPUUECKUX
3a/1a4 U 3a7a4 APYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUAMH: MaTpHUIA 2
X 2 1 3 X 3, onpeaeanuTenb MaTPUIlbl, FEOMETPUUYECKUN CMBICIT OTIPEACITUTEIS

I118

YMCHHUEC MOJCIMPOBATH PCAJIBHBIC CUTyallUM Ha A3BIKEC MATCMATUKHU, COCTABJIATH
BBIPQ)KCHUS, YPAaBHCHHS, HEPABCHCTBA M WX CHCTEMbBl [0 YCIOBHIO 33JauH,
UCCIIeIOBAaTh IOCTPOCHHBIE MOJIENM C HCIIOJIB30BAaHMEM arapara aireOpsl,
WHTEPIPETHUPOBATh MOJIYUYCHHBIH PE3yNIbTaT, CTPOUTh MAaTEeMaTHYECKUE MOJCIHU C
IIOMOIIBKO TCOMETPHUYCCKUX HOHATHU U BCJIMYHMH, pClIaTb CBA3AHHBIC C HUMU
MPAKTUYECKHUE 33]]aul; COCTABISATh BEPOSITHOCTHYIO MOJICb U UHTEPIPETHPOBATH
MOJYYECHHBIM  Pe3yibTar;  peliarb  NPUKIAJHBIE  33Ja4d  CPEACTBAMU
MaTeMaTHYECKOTr0 aHalli3a, B TOM YHCJIEC COLUAIBHO-YKOHOMHUYECKOTO U
(U3HYECKOTO XapaKTepa

I119

yMEHHUE BbIOMPATh MOAXOMAIIMNA METOJ Ul peIIeHUs 3ajaud; [OHUMAaHue
3HaYMMOCTH MAaTEMAaTHKH B W3YUYEHHH MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
SBJICHUI; YMEHHE PACIIO3HABATH NPOSBICHUE 3aKOHOB MAaTEMATUKH B MCKYCCTBE,
YMEHHUE IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUHCKON M MUPOBOM
MaTEMaTHYECKON HAYKU




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pPe3ybTaTaM 00y4eHust

3.1 Cpe)ICTBa, NMPpUMEHAEMBIC 1JIsI OLCHKH YPOBHHA TeopeTn'{eCRoi/i noATroTOBKH

Kpatkoe

HanMCHOBa

HUC
pasaciia

(Momymns) /

TEMBI

JIUCLIUILIA

HbI

Kon
pe3yn
b TaTa
00yue
HUS

Ilokazarens
OBJIAICHUS
pe3yiabTaTaMu
oOyueHus

HawnmenoBanue
OLICHOYHOTO
CPEACTBA U MPEICTABICHUE
ero B ®OC

[IpomexxyTouna
s aTTecTalus

Texymmit
KOHTPOJIb

Pa3znea 1. Anreopa.

Tema 1.1
Beenenue

I119

CriocoOHOCTh NEPEUHCITUTD
00JacTH IPUMEHEHHUS
MAaTEMaTHUKU B PEAIbHOU KU3HH,
Ha3BaTh OCHOBHBIX YYEHBIX-
MaTEeMaTHKOB U UX BKJIaJ B

HayKy

IT1

CriocoOHOCTh IEPEUHCITUTh
OCHOBHBIC MaTEMAaTUYCCKUEC
HOHSTHSL, OOBSICHUTB KaXI0€ U3
HUX, CBA3aTh 3TH IIOHATHA C
peaIbHBIMU SIBJICHUSIMU

M6

CriocoOHOCTh aHAIM3UPOBATH
paHee NOJIy4EHHBIN OIIBIT,
O00BSCHUTH CBOIO TOUKY 3pEHUS

MIl1

CrocoOHOCTD
KJIaccu()UIUPOBATh CBOM 3HAHUS

M8

CnocoOHOCTh aHAJIU3UPOBATH,
0000111aTh U JA€JaTh BBIBOJEI,
OTHPAsCh HA 3HAHUS U3
Pa3IMYHBIX TPEIMETHBIX
o0OJjacTen

JI1

CriocoOHOCTH OOBSICHUTH
SIBIIEHUE OKPY’KAIOIIIEro MUpa
MATECMAaTHYCCKUM SA3BIKOM

Yemuwiii
onpoc (n.5.1)

Tema
PazButue
MTOHSTUS
qHClie

1.2.

(0]

I12

CriocoOHOCTD OTIpeNIeNIUTh
OCHOBHBIE YHCJIOBBIE
MHOXXECTBA, yr[Opr)IOLII/ITI) Hux.
CnocoOHOCTh OOBSICHUTD
HaJH4KMe MHOXKECTBA YUCIOBBIX
CHUCTEM.

I15

Croco0HOCTH HUCIIOJIB30BATh
MPU3HAKU JETUMOCTH

I111

Crioco6HOCTD IPOU3BOJIUTD
apupMeTHIecKue JeHCTBUS C
KOMIUIEKCHBIMH YHCIIaAMHU

J1

CriocoOHOCTh aHAJIM3UPOBATh
SBJIEHUS OKPY>KAOILEro MUpa ¢
MTOMOUIBIO S3bIKa MATEMATUKH

J4

CnocoOHOCTh 0OHAPYKUBAThH
CBA3U MCXKY AWCHUILIMHAMU,
UCIOJIb30BAaTh MaTeMaTHYECKHE
NPHUEMBI TIPU PEUICHUH 3a/1a9 U3
JPYTUX HayK U B TIOBCEIHEBHOM

Konmponvnas

paboma (n.6.2,
sapuanm 1-2,

(n5.1, 3a0anus 1-3)

eonpocwvl  1-

3) Pasnoyposregul
e 3a0a4u u

3a0aHUs

(n.6.3, sapuanm

1-2, 3a0anue
19)

Yemuoin
onpoc




KU3HHU

Tema 1.3. 13 CnocoOHOCTH HccIe10BaTh Yemuwuii onpoc | Bonpocul 0ns
OyHKLIUH 1 SIBIICHUE U JIEIaTh BEIBOJIBI O n.5.1, oK3aMeEna
MOJTYYEHHBIX 3aKOHOMEPHOCTSIX
rpaduku ya P sonpocul 4-8) (n.6.1)
M1 CnocoOHOCTh COCTABJIATH IJIaH Koumponvhas
ACATCIIbHOCTHU pa60ma (n6 2,
I8 CnocoOHOCTD BBITIOJHSATH sapuanm 1-2,
npeoOpa3oBaHus rpaduKoB 3a0anus 4-6)
GbyHKIMI, UCII0JIB30BATh
rpaduku GyHKIUR 1715
W3YYCHHUS MIPOLIECCOB H
3aBHCHUMOCTEH MpU pelIeHuN
3aj71a4 U3 IPYTUx y4eOHbBIX
MIPEIMETOB U U3 peanbHOMN
KU3HU
Tema 1.4. 1 CrniocoGHOCTH CHOPMYIUPOBATE | Yemmwlii onpoc
KopHu JI0Ka3aTeNnbCTBO PELIEHUS, (n.5.1 Bonpocu 0ns
b i |
IIPEJOCTABUTh APTYMEHTHI IK3aMmena
CTETICHU U sonpocwl 9-34) (n.6.1)
CriocobHOCTE  OOHApYKHMBATh n.o.
sorapu@MmeI Ji4
CBS3M MEXIY IUCIHUILUIMHAMU,
Konmponvnas
UCIIOJIb30BAaTh MAaTEMAaTHICCKUE
paboma (n.6.2,
MIPUEMBI TP PEUICHUH 3a7a4 U3
o sapuanm 1-2,
WX HayK U B TIOBCETHEBHOMN
APYT YK 8 3a0anus 7-15)
YKU3HU
Pasnoyposnesul
Crioco6HOCTH CBOOOTHO
I16 ) e 3a0auu u
OTIEPUPOBATH TTOHITHSIMH: ) 6.3
CTEMeHb C LEIbIM MTOKa3aTeNeM, sadanus (n.6.3,
KOpEHb HATYPaJIbHON CTCIICHH, sapuanm 1-2,
CTCIECHb C PAllMOHATBHBIM sadanus 10, 16,
MOKa3aTeseM, CTeTeHb C 17,19)
NEUCTBUTEILHBIM
(BelecTBEHHBIM) TIOKA3aTeNEM,
norapudm yucia
7 CnocoOGHOCTH pemiaTh
MOKa3aTelbHbIe, CTETICHHBIE,
jorapumuyecKre ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI
Tema 1.5. 1 CrnocoGHOCTb COPMYIUPOBATh | Yemmusiii onpoc | Bonpocwt 0ns
OCHOBEI J0Ka3aTCJIbCTBO PCUICHUA, (l’l 51’ SK3AMEHA
- MPEIOCTaBUTh APTyYMEHTBI
TPUTOHOMET pea prym gonpocw 35- (n.6.1)
pun MO CnocoOHOCTE 0OBACHHUTE CBOK0 | 57) Pasnoyposnesol
TOYKY 3pEHUS, UCIIOJIb30BaTh e 3a0auu u
aJICKBaTHBIE SI3BIKOBBIE CPEACTBA 3adanus (n.6.3,
16 CrocoOHOCTE CBOOOIHO eapuanm 1-2,
OIIEPUPOBATH IOHATUSAMM: 3adanue 18)
CUHYC, KOCHHYC M TAaHT'€HC
MIPOU3BOJILHOTO YUCIIA
7 CriocoO6HOCTh pemaTh

TPUTOHOMETPUYECKHUE
YpaBHEHUs1, HEPABEHCTBA U
CUCTEMBI




Tema 1.6. 1 CriocoOHOCTECHOPMYITUPOBATH Yemuwuii onpoc | Bonpocut o5
Hauana JI0KAa3aTeIbCTBO PELIEHUS, (n.5.1, IK3AMEHA
Maremaruye HPEAOCTABUTE apryMEHThI sonpocwl 58- (n.6.1)
CKOTO e Crioco6HOCTD 65) Pasnoyposnesuol
aHaIN3a. MPOAHATM3UPOBATH UCTOPHIO e 3adauu u
[IpousBoaHas pa3BUTHSA MaTEMaTHKU U 3a0anus
" eé COOTHECTH €€ C HAyYHO- (n.6.3, sapuanm
pUMEHEHHE TEXHHUYECKHUM IIPOrPeccoM 1-2, 3a0anus 1-
9 CnocoOHOCTH CBOOOTHO 5,13)
OTIEpUPOBATH MTOHITHSIMH:
MOCJIEI0BATEIHHOCTD,
apudmernueckas u
reOMeTpHYECKast IPOrPeCcCHH,
OECKOHEYHO yOBIBarOIIas
reoOMeTpHYECKast IPOrPeCcCus;
YMEHHE 3a/1aBaTh
MOCIIEA0BATEIbHOCTH
110 CrocoOHOCTh BBIYHCIISTH
MIPOU3BOHBIC CYMMBI,
MIPOU3BEICHUS, YACTHOTO U
KOMITO3UITUHN (PYHKIIHA, YMETh
UCIIOJIb30BaTh IPOU3BOHYIO JUIS
uccienoBanus QyHKIMHA
Tema 1.7. 118 CrocoOHOCTh  aHAIM3HPOBATH | Yemmuwii onpoc | Bonpocwl 014
I/IHTeraH u IMOJTYUYCHHBIC 3HAHUA u (n5 ]’ 80NpoCyHl IK3ameHa
ero HCTIONB30BATh UX JUIsS OTHCAHUA | 6G_73) (n.6.1)
peanbHbIX 3aBUCUMOCTEN Pasnoyposnesuol
PUMEHEHUE
16 CrocoOHOCTh MOIIEPIKUBATH e 3a0auu u
HUHTEPEC K JACATEIHHOCTH 3a0anus (n.6.3,
10 CrocoOHOCTh HAXOIUTh sapuanm 1-2,
iouiaau u o0bemMsl GUryp ¢ 3adanusi 6,
MOMOILIbIO UHTETpaja 7,12)

Pa3nes 2. KomOuHaTopuka, CTATHCTHKA U TEOPUsS BEPOSATHOCTEM.

Tema 2.1.
Komb6unarop
HKa

I119

CnocoOHOCTh MEPEUNCIIUTD
00JacTu NPUMEHEHUS
MaTeMaTHKH B peaibHON JKHU3HHU,
HAa3BaTb YUYCHBIX U UX BKJIa1d B

HayKy

JI1

CrocoOHOCTh OOBSICHUTH
SIBJICHHE OKPYIKAIOIIEero MUpa
MAaTEMATHYECKUM SI3bIKOM

I13

CnocoOHOCTH OneprupoBaTh
MOHATUSAMHU: Tpad, CBSI3HBIN
rpad, 1epeBo, yMeHue
MCIOJIb30BaTh Tpadbl pu
peLIeHUH 3314

114

CnocoOHOCTH CBOOOIHO
OTIEPUPOBATH TTOHITHSIMH:
coueTaHue, MepecTaHOBKa,
YHCJIO COUYETaHUM, YUCIIO
nepecTaHoBoK; OuHoM HproTOHA;
YMEHHE IPUMEHSAITh
KOMOHMHATOpHBIE (PaKThl U
paccyXJIeHUs ISl pEIICHUS

Yemuuoii
onpoc(n.5.1,
eonpocul 74-

86)

Bonpocwt ons
IK3aAMeHA
(n.6.1)
Pasnoypoenesoi
e 3a0auu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)




3aga4

Tema 2.2.
DJIEMEHTHI
TEOpUHU
BEPOSATHOCTEMN
n
MaTeMaTH4eC
KOH
CTaTUCTUKU

M8

CriocoOHOCTh aHAM3HUPOBATH,
KJaccu(puuupoBaTh,
yrnopsaao4unBaTh, OCHUBATL U
HUHTEPIIPETHPOBATH
UH(POPMALIKIO, TIOTYYaEeMYIO U3
Pa3INYHBIX HCTOYHHKOB

I11

CriocoOHOCTP NIEPEUYHCITHTh
OCHOBHBIC MaTEMaTHYECKHE
MIOHATHS, OOBSCHUTH KaXKII0€ U3
HUX, CBS3aTh 3T MOHSTHUS C
pEATbHBIMHU SIBJICHUSIMU.
Cnoco6HOCTh ChOpMYIIUPOBATH
JI0Ka3aTeIbCTBO PEIICHUS,
NPEJOCTABUTh apPTyMEHTHI

112

CrocoOHOCTE HCCJIICO0OBATH
CTaTUCTHYCCKHUEC JaHHBIC

113

CnocoOHOCTh HAXOIUTh
BEPOSTHOCTH COOBITHI

Yemmuwiii onpoc
(n.5.1,

eonpocul 87-
101)

Bonpocul 011
9K3aMeHa
(n.6.1)
Pasznoyposregul
e 3a0auu u
3a0anus (n.6.3,
eapuanml-2,
3a0anue 11)

Pa3nea 3. 'eomerpus

Tewma 3.1. 14 CnocoOHOCTB MCNONB30BaTh IPU | Yemmuwlii onpoc | Bonpocet 0ns
HpﬂMI)Ie u peiCHUHU 3a4a4 U3YUCHHBIC (I’Z 5.1, AK3AMEHA
aKThl ¥ TEOPEMbI TUNIAHUMETPUHU
MJIOCKOCTH B %) 5 P 5 P sonpocwl 102- (n.6.1)
MOCOOHOCTH CBOOOTHO
npoctpanctee | 1116 . 121) Kowumponshas
OTIEPUPOBATH TTOHITHSIMH: paboma (n.6.2
JIBU)KCHUE, MapajlIeIbHbINA sapuanm 1-2
1
NepeHOC, CUMMCETPHA HA sadanus 16.1 7)
TJIOCKOCTH M B TPOCTPAHCTBE p
A3HOYPOBHEBbI
Crioco6HOCTb NEePEeYUCIUTh
1119 e 3a0a4u u
obnactu PUMEHEHUs
o 3a0anus (n.6.3,
MaTeMaTUKH B peanbHOI
sapuanm 1-2,
JKU3HW, Ha3BaTh  OCHOBHBIX 3 9
VUEHBIX-MaTEeMaTUKOB M  HX sadanue 9)
BKJIAJ] B HAYKY
M5 CnocoOHOCTH BBIIBUTATH
TUTIOTE3Y PEIICHHUSI, HAXOIUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBa
CBOMX YTBEPKIACHUIA
M9 CnocoOHOCTh 0OBSICHUTH CBOIO
TOUKY 3pEHUS, UCIIOIb30BATh
aJIeKBaTHBIC SI3BIKOBBIE CPE/ICTBA
3 CnocoOHOCTH c/ieNnaTh YepTex K
3aJJaHUI0, CPABHUBATH
MOJTy4YEHHBIC PE3YIBTATHI C
MMOCTaBJIEHHOI 3agauei
Tema 3.2. M4 CriocoOHOCTb TIaHUPOBATh Yemuwiit onpoc | Bonpocul ona
Koopaunatsl CaMOCTOSITEIILHBIN TOUCK n.5.1, SK3AMEH
METOJIOB PEIICHHUS
U BEKTOPHI JOB p gonpocel 122- (n.6.1)
MPAKTUYECKHX 3a7a4 134 Konmponvhas
3 CnocoOHOCTE clienarh 4epTexK K paboma (n.6.2

3aJIaHHIO0, CPAaBHUBATH
MOJIy4YEHHBIE PE3YJIbTaThI C
MMOCTaBJIIEHHOI 3agauei

sapuanm 1-2,
3adanus 18-20)




1117

CriocoOHOCTh HUCITOJIB30BATh
BEKTOPHBIN U KOOPAUHATHBIN
METOJI AJIsl pEeIIeHUS
reOMETPUUYECKHX 3a/1a4

Tema 3.3.
MHororpana
UKU U
KpYTJble
Tena.

I11

CnocoO6HOCTh ChOPMYIUPOBATH
JI0Ka3aTeIbCTBO PEIICHHUS,
MPEIOCTABUTHh APTYMEHTBI

I115

Cnoco0HOCTH CBOOOIHO
OTIEpUPOBATH MOHITHSIMH:
wIomaab GUrypsr,00bemMm
Gburypsl, BeJIMYMHA YTJIa,
paccTosiHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSTHUE MEXKTY
MPSIMBIMH, PACCTOSTHHE MEXKTY
TUIOCKOCTSIMHU, TUIOMIAAb cepsl,
IUIOMIA/Ib TOBEPXHOCTH
MUPAMHU/IBI, TPU3MBI, KOHYCA,
IUIUHApPA, 00beM Ky0a,
IPSIMOYTOJIBHOTO
napajureNienumne/1a, TUpaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCA,
mapa

M4

CriocoOHOCTh TUTAHUPOBATH
CaMOCTOSITEIIbHBIH TTOMCK
METOJIOB PEIICHHSI
MPAKTUYCCKUX 3aaa4

J1

CroocoO0HOCTh OOBSICHUTH
SIBIICHUE OKPYKAIOIIEro MUpa
MAaTEMATUUYECKUM SI3bIKOM

Yemmuwiii onpoc
(n.5.1,

eonpocul 135-
201)

Bonpocul 011
9K3aMeHa
(n.6.1)
Pasznoyposnesni
e 3a0auu u
3a0anus (n.6.3,
eéapuanm 1-2,
3a0anus 8,

14, 15, 20)




3.2 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHS MPAKTHYECKOM MOAT0TOBKH

Kparkoe Kon HaumeHoBaHUE OLIEHOYHOIO
HauMCHOBA | pesyi [Toka3zatenn Cpe/CTBa U MPE/ICTaBICHUE
HU
N b TaTa OBJIaJICHUS ero B ®OC
paszzena 6
(Moyisi) / 00y4e pesyJibTaTaMu Texymmit [TpomexyTouna
TEMBI HUs 00y4eHus KOHTPOJIb s ATTECTAIUS
JTUCIUILIN
HBI
Paznea 1. Anreopa.
Tema 1.2. I15 CnocoOHOCTb MCIIONIB30BaTh Camocmosmen | Konmponvhas
Pa3Butne NPU3HAKHU JETUMOCTH bHaA paboma paboma (n.6.2,
(] -
IMOHSATHUS O Ml1 CnocoOHOCTh BBIOUpATh Nel (n.5.2, eapuanm 1-2,
sapuanmul 1-2) | sadanus 1-3)
YHCIIe. ONTUMAJIbHBIC TyTH PELICHUs
1 T C 5 5 Pasnoyposnegule
AKTUYECKO
p MOCOOHOCTH 0oOHapyXKHBaTh SaOa 1 3a0AHUS
e 3ausTue No CBS3M MEXIYy JUCIHHUILIHHAMU, (n.6.3, sapuanm
1-2 UCIIOJIb30BAaTh MAaTEMAaTUYCCKUE 1-2, saoanue 19)
MpPUEMBI MIPU PEIICHUU 3a/1a4 U3
JIPYTHX HAYK U B TIOBCETHEBHON
KU3HU
J1 CnocoOHOCTh OOBACHUTH
SBJIEHUE OKPY’KAIOILIEro MUpa
MaTEeMaTHUYECKUM SI3bIKOM
17 CriocoOHOCTP pemaTh
paroHaIbHBIC YPABHEHUS U
HEpaBEHCTBA
Tema 1.3. 18 Cnoco0OHOCTh HUCIOJIB30BATh Camocmosmen | Konmponvnas
DyHKIMHU U TOTOBBIE KOMITLIOTEPHBIE bHas paboma | paboma (n.6.2,
rpauKy. IIPpOrpaMMBbl B IIOUCKaX IyTen Ne2(n.5.2, 12 sapuanm 1-2,
sapuanmul 1- -
[TpakTHdecko pelleHrs MaTeMaTHYeCKUX 3aa4 P ) | sadarus 4-6)
Teopuecko
€ 3aHsATHE U UX WLTIOCTPAINU
e 3a0aHue
Nel M3 CnocoOHOCTh OCYIIECTBIISITh (n.5.3)
MO3HABATENIbHYIO U Y4eOHO-
UCCIIEIOBATEIIHCKYIO
JESITEIbHOCTD
Ml11 CriocoO6HOCTh KIaccu(puIMpoOBaTh
CBOM 3HAHUS
J7 CnocoOHOCTb MIaHUPOBATh
CaMOCTOSITENIEHYIO JIESITEITbHOCTh
Tema 1.4. 117 CnocoOHOCTh MPUMEHSITh Camocmosmen | Konmponvnas
Kopsu, CTaHJapTHBIE IIPUEMBI PELLICHUS bHas paboma paboma (n.6.2,
CTENEHU U palMOHATBHBIX, Ne3(n.5.2, 1o eapuanm 1-2,
sapuanmul 1- -
norapudmsl UPpallMOHANBHBIX, P ) | sadarnus 7-15)
Pasnoyposnesgule
[TpakTH4ecko MOKA3aTeTbHBIX, CTENICHHBIX
5 3a0a4u u 3a0aHU
€ 3aHsATHE ypaBHEHUI U HEPABEHCTB (n.6.3, eapuanm
Nel-3 I16 Cr1ocoOHOCTE CBOOOIHO 1-2, 3a0anus 10,

ONEPUPOBATH MOHITUSIMH:

16, 17, 19)




CTEIEHb C LEJIbIM IT0Ka3aTeNeM,
KOpPEHb HATYpAJIbHOM CTENEHH,
CTCIICHb C pallMOHAJIbHBIM
MOKa3aTesieM, CTEIEHb C
JEUCTBUTCIILHBIM ITIOKa3aTEIeM,
norapudm yucia

M7

CnocoOHOCTb BBIJIBUTATh HOBBIE
UJIeH, IpejiaraTb OpUriHaJIbHbIE
IIOJAXO/IbI U PELICHUs], CTABUTD
po0OJIeMbl U 3a/1a4H,
JIOITYCKAIOIIUE AJIbTEPHATUBHbBIC
peleHust

M2

CriocoOHOCTh OCYILIECTBIIATH,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATH CBOIO
JeSATEeIBHOCTD

JI14

CriocoO6HOCTB 00HapyKUBATh
CBSI3M MEXIy JUCHUILUTHHAMHY,
UCIIOJIb30BATh MAaTEMaTHYECKUE
HpUEMbl [IPU PEIICHUH 3a1a4 K3
JIPYruX HayK U B [IOBCEIHEBHOM
KHU3HHU

Tema 1.5.
OCHOBEI
TPUTOHOMET-
puu
IIpakTrHuecko
€ 3aHATHE
Nel

117

CriocoO6HOCTB MIPUMEHSTh
CTaHJIApPTHBIC MPUEMbI PEILCHHUS
TPUTOHOMETPUYECKUX
ypaBHEHHUIl U HEPABCHCTB

I16

CnocoOHOCTE CBOOOIHO
OTIepUPOBATH MOHITUSIMH: CHHYC,
KOCI/IHyc nu TAHTCHC
MPOU3BOJIBHOTO YUCIIA

M7

CnocoOHOCTb BBIABUTAaTh HOBBIE
HJieu, npearaTh
OpUTHHAIIGHBIC  TOAXOIBI U
pellleHus, CTaBUTh MPOOIEMBbI U
3a/1a4H, JIOITYCKAIOIIHE
aNbTepHATHBHBIC PEIICHUS

JI8

CnocoOHOCTb 00CyXaaThb,
UCCIIE/I0BaTh SIBIICHHSI B
porecce KOJIJIEKTUBHOM
paboTHL. Crnoco6HOCTh
OpTraHU30BbIBATE ACATCIIBHOCTL B
COTPYAHUYECTBE co
CBEPCTHUKAMU

Camocmosmen
bHAs paboma
No4(n.5.2,

sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUs.
(n.6.3, sapuanm
1-2,3a0anue 18)

Tema 1.6.
Hauana
Maremarnue

CKOT'O
aHaJIN3a.
IIpousBoaHas

I118

Crioco6HOCTh aHaJIM3UPOBATh
ITOJTyYEHHBIE 3HAHUS u
HCIIOJIb30BaTh UX I ONKMCAHUSA
peanbHbIX 3aBUCUMOCTEHN

110

CrocoOHOCTE
HpOI/ISBO)IHBIe

BBIYUCIIATH
CYMMBI,

Camocmosmen
bHAs paboma
Ne5(n.5.2,
sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUsl
(n.6.3, sapuanm
1-2, 3a0anus 1-5,
13)




u e [POU3BEIAEHUs, YaCTHOIO W
TIPUMEHEHHE. KOMITO3HUIINHU q)YHKHI/II\/’I, YMETHb
TTpaKTHIECKO HCIIOIB30BATH NPOU3BOMHYIO /s
o 3AHSTHe uccienoBanus QyHKIun
M2 CriocoO6HOCTh OCYIIECTBIIATD,
Nel KOHTPOJIMPOBATh u
KOPPEKTHPOBAThH CBOIO
JIESITEIbHOCTD
M1l CriocoO6HOCTh BBIOMPATH
ONTHMAJIbHBIEC TyTH PEIICHUs
Tema 1.7. I118 CnocoOHOCTD a"anusuposars | Camocmosmen | Pasnoypoemneevi
Wnterpan u MOJTy4YEHHBIC 3HaHUS u | bHasa paboma e 3adauu u
ero WCIIONIB30BaTh WX JJIA onucanus | Ne6(n.5.2, 3a0anust (n.6.3,
N — peabHBIX 3aBHCUMOCTEH sapuanmul 1-2) | eéapuanm 1-2,
110 CnocoOHOCTD HaXOAUTh 3a0anus 6, 7,
[IpakTruecko
wiomaan u o0beMbl (UTYD C 12)
€ 3aHATHC HIOMOILLIO HHTETPaIa
Nel JI5 CriocobHOCTh K 00pa30BaHUIO, B
TOM YHCJIE, CAaMOOOPa30BaHHUIO
M1l CriocoO6HOCTB BBIOMpATH
ONTHUMAJIbHBIC TyTH PELICHUs
Paznen 2. Kom0nHaTOpHKA, CTATHCTHKA M T€OPUsI BEPOSITHOCTEI.
Tema 2.1. 114 CrocoOHOCTH cBobonao | Camocmosimen | Paznoyposueswvie
Kom6uHaTop OTICPUPOBATH MOHATUSAMHM: | bHas paboma 3a0a4u U 3a0aHUsL
— codeTaHue, epecTaHoBka, yucio | Ne7(n.5.2, (n.6.3, sapuanm
IMpakTHyecKo COYCTaHUH, ynciao | eapuanmel 1-2) | 1-2, 3a0anue 11)
NepecTaHoBOK; OmHOM HploTOHA;
C 3aHATHC yMEHHE MIPUMEHSITh
Nel KOMOHMHaTOPHbIE bakTel U
paccyXkaeHus JJiA  pelIeHUs
3amad
Ml11 Crioco6HOCTb BBIOUpATh
ONTHMAJILHBIC TTYTH PEIICHUS
M7 CnocoOHOCTb BBIABUTATh HOBBIE
ujew, npearaTh
OpUTHHAIIGHBIC  TOAXOIBI U
pellleHus, CTaBUTh MPOOIEMBbI U
3aja4i, JIOTTyCKAroIIne
aNbTepHATHBHBIC PEIICHUS
JI9 CnocoOHOCTb MIPUMEHSITh
MOJTyYEHHBIE 3HAHUS B PELICHUU
po0emM
Tema 2.2. I113 CnocoOHOCTh onuceiBath | Camocmosmen | PaznoyposHneguvie
DJIeMEHTHI MIPOIIECCHl U SBIICHHSI, UMEIOINE | bHAs paboma 3a0ayu u 3a0aHuUs
TEOpUH BEPOSITHOCTHBIN xapakrtep, | MNe8(n.5.2, (n.6.3, sapuanm
BEPOSATHOCTE BBISIBIISITD craTiuctuueckue | eapuanmol 1-2) | 1-2, 3a0anue 11)
17871 3aKOHOMEPHOCTH B PEalbHOM
MaTeMaTH4eC MUpe
-KOH I118 CriocobHOCTh ~ OmpenensTb |
CTaTHUCTHKH. OIICHHUBATh BEPOSTHOCTH
[TpakTHdecko HACTYTUJICHUS COOBITUI B
€ 3aHsTHe MIPOCTEHIIIIX MIPAKTUIECKHIX
Nel CUTYalHSIX




1112 CnocoOHOCTh HCCIIC0BATh
CTaTUCTUYECKUE TaHHEIE

JI9 CriocoO6HOCTD IPUMEHSTD
MOJTYYCHHBIC 3HAHHS B PEIICHUU
npoOemM

M2 Cnooco0HOCTh OCYILIECTBJIATD,

KOHTPOJIMPOBATh u
KOPPEKTUPOBAaTh CBOIO
JIESITENIBHOCTD

Pasnea 3. 'eomeTpus.

Tema 3.1.
[Ipsambie u
IJIOCKOCTH B
IIPOCTPAHCTB
e.
[IpakTruecko

€ 3aHATHE
Nel

I11

CriocobHOCTh  COPMYITHPOBATH
JI0Ka3aTeNIbCTBO pelieHus,
[IPEAOCTAaBUTh APT'YMEHTBI

114

CriocoOHOCTE MEePEUYUCIUTD
OCHOBHBIE TTOHATHUS O IJIOCKUX H
MPOCTPaHCTBEHHBIX dburypax,
ONMcaTh UX CBOMCTBA

I116

CnocoOHOCTD MIPUMEHSITh
W3Y4YEHHBIC CBOIICTBa
reoMeTpuyeckux  puryp
bopmyIbI B peaTbHBIX
JKU3HEHHBIX CUTYAIUIX

M2

CnocoOHOCTb OCYILIECTBIISATH,
KOHTPOJIMPOBATh u
KOPPEKTHPOBAThH CBOIO
JeSITeTIbHOCTD

M5

CrocoOHOCTD BBIIBUTATH
TUMOTE3y pELIeHUs, HaXOIUTh
apryMeHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKJACHUMU

JI3

CrnocoOHOCTh clenaTh YepTex K
3aJ]aHHIO, CrpyHIUpPOBAThH
HECKOJIBKO F€OMETPUUYECKHUX
buryp, cpaBHUBATh MOTyYEHHBIC
pe3yJabTaThl €  TOCTaBJICHHOMN
3ajaueit

Camocmosmen
bHAs paboma
Ne9(n.5.2,
sapuanmol 1-2)

Konmponvnasn
paboma (n.6.2,
eéapuanm 1-2,
3a0anus 16,17)
Pasnoyposnegule
3a0a4u u 3a0aHUsl

(n.6.3, sapuanm
1-2, 3a0anue 9)

Tema 3.2.
Koopaunar
BI ¥ BEKTOPBI
IIpakTruecko

e 3aagTueNel

I118

CnocoOHOCTb pacrno3HaBaTh
reomeTpuueckue  Qurypsl Ha
HepTeKax, MOALCIIAX, B PCaJIbHOM
MUpe

1117

Crioco6HOCTD HCIOJIb30BaTh
BEKTOPHBII W KOOpPAMHATHBINA
METOJ JUIS peleHus
TeOMETPHUECKUX 3aj1a4

Camocmosmen
bHas paboma
NelOn.5.2,
sapuanmsl 1-2)

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3a0anus 18-20)




MI12

CriocoOHOCTh JAEMOHCTPUPOBATH
LEJICYCTPEMIIEHHOCTh B MOMCKAX
u [PUHATUU peLIeHUH,
PasBUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTaBICHUI

JI3

CnocoOHOCTh caenaTh YepTex K
3aJIaHUIO, CIPYIIIHPOBATh
HECKOJIBKO FeOMETPUUYECKUX
¢buryp, cpaBHUBATh MOJyYCHHbIC
pe3yJbTaThl €  IOCTaBJICHHOMN
3aJadei

JI5

Cnocob6HOCTh K 00pa30BaHHIO, B
TOM YHCJIEe, CAMOOOPa30BAHUIO

Tewma 3.3.
MHororpana
UKU U
KpYTJble
Tena.
IIpakTrHuecko

€ 3aHATHE
Nel

I118

Crioco6HOCTD pacro3HaBaTth
reomerpuueckue GUrypel  Ha
YCpTEIKax, MOACIIAX, B pCaJIbHOM
MHpE

I115

CnocoOHOCTh cBOOOIHO
OTICPUPOBATH MMOHATHIMH:
IUIOMIAb burypsi, 00BEM
dburypsl, BEIUYMHA yria,
paccTosHUe  OT  TOYKH  JIO
IUIOCKOCTH, PACCTOSIHHE MEXIY
NPSIMBIMH, PACCTOSIHHE MEXIY
IJIOCKOCTSIMH, ITUIOMIAIs Chephl,
ILJI0IIA1b MTOBEPXHOCTH
NUPaMUJIBI, TPU3MBI, KOHYCAa,
HUATTUHIPA, 00beM KyOa,
MPSIMOYTOJIBHOTO
napajuieNienumne a, MHPaMUJIb,
OpU3MBL, IWJIMHIpPA, KOHYCAa,
napa

M7

CnocoOHOCTh BbIABHUI'aTb HOBBIC
nacu, npeaiaratb
OpUTrMHAJIBHLBIC moaxXoabl u
peuiC€Hus, CTaBUTH HpO6J’I€MBI n
3aJga4u, AO0ITyCKaromue
AJIbTCPHATUBHBIC PCIICHUA

MI10

CnocoOHOCTh TPUHUMATH LETH
COBMECTHOM JIESITEIILHOCTH,
MIPOSIBIISITH TBOPYECTBO u
BOOOpaxxeHue, OBITh
MHUIUATHBHBIM

J14

CnocoOHOCTb oOHapyXK1BaTh
CBSI3M MEXKIY JUCHUIUTMHAMH,
UCTIOIb30BaTh MaTeMaTHYECKHeE
IpUEMBl NPU PELICHUU 3a/1ad U3
JIPYrUuX HayK U B [IOBCETHEBHOM
KHU3HU

Camocmosmen
bHAsL paboma
Nell(n.5.2,

sapuanmol 1-2)

Pasznoyposnegule
3a0a4u U 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anus 8,

14, 15, 20)




4 Onucanue Npoueaypbl OLeHNBAHUS

Pesynprathl 00ydeHHUs MO IUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUMN
OLIEHUBAIOTCSI 110 YETHIPEXOANBHOM 1IKaJIe OLEHKAMH: «OTIIMYHOY, «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHO», KHCYAOBJICTBOPUTCIILHO.

Texymas arrecTanys 10 JUCUUIUIMHE MPOBOAUTCS € LIEIbI0 CUCTEMATUUECKON ITPOBEPKH
I[OCTI/I)KGHI/If/'I o6yan0Luchs1. OObekramMu OLICHUBAHUA  ABJIAIOTCA: CTCIICHb  YCBOCHUA
TEOPETUYECKUX 3HAHWUN, YPOBEHb OBJIQJACHUS NPAKTUYECKUMU YMEHUSMHU U HaBBIKAMU I10 BCEM
BUZaM Y4eOHOH paOoThl, Ka4decTBO BBHIMOJIHEHUS CAaMOCTOATENBbHON pPaboThl, YyueOHas
JUCLUIUIMHA (AKTUBHOCTh HA 3aHATHUSX, CBOEBPEMEHHOCTb BBINOJIHEHUS PA3JIMYHBIX BHJIOB
3aJlaHuil, IOCEIAeMOCTh BCEX BUJIOB 3aHSATHIA 110 aTTECTYEMOM TUCHHUILINHE).

IIpn mpoBeneHuM NPOMEKYTOYHOM ATTECTAUU OLEHUBACTCS JOCTHKEHHUE CTYIEHTOM
3aIlJIaHUPOBAHHBIX MO0 AWCHUIUIMHE PC3YJIILTAaTOB OGy‘-ICHI/ISI, O6€CH€‘-II/IB8,IOH_[I/IX PE3YyIbTAThL
OCBOCHMs 00pa3oBaTeIbHOIN nMporpaMmsl B 1eoM. OlieHKa Ha 3a4eTe, 3K3aMEHE BBICTABIISIETCA C
YYCTOM OLCHOK, IIOJIYYCHHBIX IIPpU MPOXOKIACHUU TeKymeﬁ aTTeCTaluu. BricunTeiBaeTcs
cpeaHMi Oaja C y4yeToM OLIEHKM, IOJy4deHHOH Ha 3adere, 5K3aMEeHe M OKpYIJIAeTcs IO
MAaTCMaTU4YCCKHUM IIpaBUJIaM (B CIydac CIHOpPHOIO peE3yibTard, IIPH BBICTABJICHHH OLCHKH
pelleHre IPUHUMAETCS. UCXO/Is U3 Pe3yIbTaToOB 3a4eTa, IK3aMEHa).

Kpurtepun oueHnBaHus yCTHOIO OTBETA
(oLICHOYHBIE CPE/ICTBA: coOece)0B8ane)

5 6a/110B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MTPOIIECCOB M3YyYaeMOU MPEeIMETHOM
00J1acTH, OTJIMYACTCS] TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBbI, BIIAJICHUE TEPMHHOJIOTUYCCKHM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTb, SIBJICHHH, MPOIECCOB, COOBITH, J1€NaTh BBIBOABI H
00001IeHs, J1TaBaTh apryMEHTHPOBAHHBIC OTBETHI, NPUBOJAUTH IMPUMEPHI; CBOOOTHOE BIIAJICHHE
MOHOJIOTUYECKOH PeUbl0, JIOTHYHOCTh M TOCJIE0BATEILHOCTh OTBETA; YMEHUE MPHUBOAMUTH MPHUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMoil 00JIaCTH.

4 fanaa - OTBET, OOHAPYKMBAIONIMN TPOYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB H3y4aeMOM
npeaMeTHOW 00nacTH, OTiAMYaeTcs TIIyOMHOM M TMOJHOTOW  pPAcKpBITHS TEMbl; BIaJCHHE
TEPMUHOJIOTHYECKUM amlapaToM; yMEHHE OOBSICHSTH CYIIHOCTb, SIBICHHI, IMPOIECCOB, COOBITHH,
JenaTb BBIBOJABI M 00OOLIEHMs, [aBaTb AapPryMEHTHUPOBAHHbIE OTBETHI, HPUBOAUTH IPUMEPHI;
CBOOOJTHOE BJIaJICHUE MOHOJIOTHYECKOW pevbl0, IOTHYHOCTh U TMOCIENOBATEIBHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OIHA - IBE HETOUHOCTHU B OTBETE.

3 Gamna — OTBeT, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOU
IOpeMETHOM 00JacTH, OTIIMYAIOIIMNCSA HEeIOCTaTOYHON TIJIyOMHOM M TOJIHOTOM PacKpbITHS TEMBI;
3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHUH; C€Ia00 CPOPMHPOBAHHBIMH HABBIKAMH aHAJIM3a SBICHUH,
IPOIIECCOB, HEJJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAaHHbIE OTBETHI U NMPUBOIUTH MPUMEPHI;
HEIOCTaTOYHO CBOOOTHBIM BJIaJICHIEM MOHOJIOTUYECKOMH peuslo, JIOTHYHOCTBIO,
MOCJIEI0BATEIbHOCTBIO OTBETa. JIOMyCKaeTCsl HECKOJIbKO OMIMOOK B COAEp)KaHUU OTBETa; HEYMEHME
MIPUBECTH MIPUMEP Pa3BUTHSI CUTYAIMH, TPOBECTU CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTH.

2 daJula — OTBET, OOHAPY)KMBAIOLMI HE3HAHUE MPOLECCOB M3yyaeMoi MpeaAMeTHON 00acTH,
OTJIMYAIOMIMKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeC(OPMHUPOBAHHBIMU ~ HAaBBIKAMU  aHalM3a  SIBJIGHUH, TpOILIECCOB; HEYMEHHEM  JaBaThb
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHHEM MOHOJIOTHYECKOW PEUYbI0, OTCYTCTBHEM JIOTHYHOCTH
U TocenoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJEp)KAaHHMHM OTBETa; HE3HaHHE
COBpPEMEHHOM NnpolIeMaTuK u3yyaemMon o0IacTH.

Kpurtepun oneHuBanns NUCbMEHHOH padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHAS paboma, camocmosmens Has paboma).

5 6a/10B — CTYJIEHT MOJTHOCTHIO BBIMOJIHIII pabOTy, TOYHO ONPECITUB €€ COACP)KaHue 1
cocrapisifonue. B Jormdeckux paccykIeHUsSX U OOOCHOBAHWHU PEIUICHHS HET MpoOeNoB U
ommOOK, BBIBOJABI 00OCHOBaHBL. CTYIEHT BJIAJCET HABBIKOM CaMOCTOATEIBbHOW pabOTHI TO



3aJ]aHHOM TeMe; MEeTOAaMH M TPHEMaMH aHaIN3a TEOPETHYECKUX W/WIIN TIPAKTUYECKUX ACTIEKTOB
u3yyaeMoil obnmactu. PaKTUUYECKUX M MAaTEMAaTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHHMaHHEM
MaTtepuaa, HeT; rpadudecku pabora odopmiieHa MPaBUILHO.

4 Oanna - pabora XapakTEpU3yeTCs CMBICIIOBOM ILEIBHOCTHIO, CBSI3HOCTBIO H
HIOCJICIOBATEIBHOCTRIO M3JIOXKEHUS; TOMyIieHo He Oonee 1 ommOku mpu pemeHun. Pabora
BBINOJIHEHA ITOJHOCTHIO, HO OOOCHOBAHMS LIAroB peLIeHHs HenocTaToyHbl. He Bce BBIBOJBI
crienanbl W/uiau 000cHOBaHBI. (DaKTHUECKUX OMIMOOK, CBS3aHHBIX C NMOHMMaHHEM Marepuala,
Het. Jlomymiensl oHa-1Be OMMOKK B 0(hopMiIeHnH paboTHI.

3 6as1a — CTyIEHT IPOBOAUT JIOCTATOYHO CAMOCTOSATEILHBIN aHAJIM3 OCHOBHBIX 3TAllOB U
CMBICIIOBBIX COCTaBJISIOIIMX paOOThI; TMOHMMaeT 0a30BbIE OCHOBHI MaTepuana. Perienue
PACKPBITO HE TOJHOCTHIO, 00OCHOBAHMS IIaroB PEIICHHUS HEI0CTaTOYHBI. BBIBOBI HE clienaHbl
W/WM BBIBOJBI He oOocHOBaHbl. JlomymieHo He Gojee 2 ommOOK B pEHICHUH, O(POPMIICHUU
paboTHI.

2 Ganna - pabora mpeacTaBiuseT coO0d pemieHue 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, 000cHOBaHUH. He packpbiTa CTpyKTypa U TEOpEeTHYECKas COCTaBIISIOIIAs TEMBI.
BriBoas! oTcyTcTBYIOT. JlomymieHo Tpu M Ooliee Tpex OMMOOK B pEIIeHUH, B O(OPMIICHUH
paboTHI.

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3ayere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHBILL ONPOC 8 (opme O0meemos HA B0NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHEBHIX 3A0aH U 3A0AHUIL)

Ormenka 1o
MIPOMEKYTOUHOU XapakTeprucTuka KauecTBa CPOPMUPOBAHHOCTA KOMIICTCHITHIA
aTTecTaluu

CTyneHT AeMOHCTpUpYeT COPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMH Ha NPOJBUHYTOM YpOBHE: OOHApYXHBAeT
BCECTOPOHHEE, CHCTEMAaTHYECKOe U IITyOOKOe 3HaHHE y4eOHOro
«3a4TeHOY / MaTepuanga, yMEET TECHO YBSI3bIBaTb TEOPUIO C IPAKTHKOM,
«OTIINYHO» CBOOOJHO CHpaBIseTCs C 3aJadaMH, BOIpPOCAaMH M JPYTUMHU
BUJAaMH NPUMEHEHUs 3HAHWW, IpPUYEM HE 3aTpyIHsETCs C
OTBETOM  MpU  BUJOU3MEHEHHUU  3a/laHui,  MPaBUIBHO
00OCHOBBIBAaET IMPHUHATOE pEIICHUE, BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKAMU UM NPUEMaMH BBIITOJIHEHUS TPAKTHUECKUX 3ajay.

CryneHT AeMOHCTpHpYeT cPOPMUPOBAHHOCTh TUCHUIUITMHAPHBIX
«3a4TeHo» / KOMIIETEeHIIM Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHMS, YMEHUS
«XOpOILO» OCBOCHBI, HO  JIONYCKAIOTCS ~ HE3HAUYMTENbHbIE  OLIMOKH,
HETOYHOCTH, 3aTPYAHEHHS TMpU aAHAIUTUYECKUX OIepalusx,
IIEPEHOCE 3HAaHUM M YMEHWM Ha HOBBIE, HECTaHIApTHBIE
CUTYallUH.

«3aYTEHOY / CryneHT AeMOHCTpHpYeT CPOPMUPOBAHHOCTh TUCIMITIIMHAPHBIX
«YAOBIETBOPUTEIHHO» KOMIIETEHIIM Ha MOpPOTrOBOM YpOBHE: HMEET 3HaHMSI TOJBKO
OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JeTajlel, B XOJe
KOHTPOJIBHBIX ~ MEPOIPHUSATHI  JOMYyCKalOTCd  3HAYUTENIbHbBIE
OLIMOKH, HEZ0CTaTOYHO IIpaBUJIbHbBIE (bopMyIHPOBKH,
HapyIICHHUs JIOTUYECKOM TMOCIEe0BAaTEIbHOCT B H3JI0KEHHUH
IIPOrPaMMHOT0  MaTe€puana, WCHBITBIBAET 3aTPYAHEHUS IIpU
BBIMIOJTHEHUH  MPAaKTHYECKUX  paboT, TMpu  ONEepUpPOBAHUH
3HAHMUSMHU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaIUH.




«HE 3a4TeHO» /
«HEYAOBJIIETBOPUTEILHO)

CTyneHT AeMOHCTpUpYyeT COPMUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMI Ha YPOBHE HUXE MOPOTOBOTO: BBISBIISAECTCS MOITHOE
WIM TPAKTUYECKU IIOJIHOE OTCYTCTBHE 3HAHUI 3HAYMTEbHOU
4acTM  MPOrPaMMHOrO0  Marepuana, CTYICHT  JIOMYyCKaeT
CyIIECTBEHHbIE  OIIMOKH,  HEYBEpPEHHO, C  OOJBLUINMHU
3aTPYJHEHHUSIMH BBITIOTHSIET MPAKTHYECKHE pPadOThI, YMEHUS H
HaABBIKU HE c(POPMHUPOBAHBI.




5 HpI/lMepr OLCHOYHBIX CPEACTB JIsl MIPOBECACHUSN Telcymeii arrecranmuu

5.1 Bonpocsl aJ1s1 codeceqoBaHus (YCTHOTO ONPoca):

1.
2.
3.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.

39.

Kakue uncna Ha3bpIBAIOT IPOOHBIME?
Kakue onepariuu BBIMONHSAIOTCS Ha MHOXKECTBE PallMOHABHBIX YHCcen?
Bepno nu yTBepxkaeHue:
a. Ecnm HarypanbHOE YHCIIO IETUTHCS HA 6, TO OHO AETUTCS Ha 3;
b. Ecnu cymMa IByX 4Mces YETHOE YUCIIO, TO KaXI0€ CIaraeMoe YeTHO;
C. Ecnu npousBenenue qByX 4yucCeN paBHO HYIIO, TO KaXK/IbIii MHOXHTEb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YKCIIa JSTUTCSA HA 8, TO ITO YHCIIO YETHO?
Kakoe 4ncio Ha3bIBalOT HAMMEHBIIUM (HAUOOJBIINM) 3HaUYeHUE (PYHKIIMK HA MHOXKECTBE?
Kakyro ¢hyHKIHMIO HAa3bIBAIOT YETHOUW (HEUETHOM)?
Kakum cBoiicTBOM 00s1agaeT rpaduk 4eTHOM (HEYETHOM) GyHKIMU?
ChopmynupyiiTe mpu3HaK MOCTOSTHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIIHH.
Kakyro Touky Ha3bIBarOT TOUYKOH MakcuMyMa (PyHKIMHU? TOUKOH MUHUMYMaA (DyHKIHH?
Kakyto (hyHKIIMIO HAa3bIBAIOT CTETIEHHON (PYHKIIMEH C HaTypaibHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa PyHKIHH y = X"

. Kakyro pyHKIMIO Ha3bIBAIOT CTENEHHOM (DYHKIMEH C IENbIM TIOKa3aTeneM?

. Kakast durypa sBisercs rpadukom GpyHkuuu y = x°?

. Chopmynupyiite coiictBa pynkuuu y = x", n € N.

. UTo Ha3BIBAIOT KOPHEM N-i cTeneHu u3 uncia a, rae n € N, n > 1?

. ITpu KaKuX 3HAYEHUSAX a IMEET CMBICH BhIpaxkenne 2k+1/a, ke N?

. UTo Ha3bIBAIOT apu(PMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIILHOTO YHCIIA a, T]Ie

neN,n>1?

[IpH KaKuX 3HAYEHUSX a UMeeT cMbICH BhIpakenue?k/a, ke N?

Coopmynupyiite cBoiicTBa pynkmun y = 2k+1y/a, ke N.

Coopmynupyiite cBoiicta pynkmn y = 2k/a, ke N.

CdopmynupyiiTe CBOHCTBA KOPHS N-U CTCTICHH.

Kakyto (hyHKIIMIO HAa3bIBAIOT CTETIEHHON (PYHKIIMEN C pallMOHaIbHBIM MOKa3aTeneM?
Cdopmynupyiite CBOHCTBA CTETIEHHU C PAllMOHATBHBIM IIOKA3aTEJIEeM.

Kakoe ypaBHEeHHNE Ha3bIBAIOT HPPALUOHATIEHBIM?

OO0e yacTu ypaBHEHHUS BO3BEIHM B HEUETHYIO CTeneHb. O0s3aTeNbHO JIM UCXOIHOE U
MOJIyY€HHOE YpaBHEHUsI Oy1yT paBHOCUIbHBIMU?

O0e yacTu ypaBHEHHUs BO3BEIH B UETHYIO cTeneHb. O0sA3aTeNbHO M UCXOIHOE U TIOIYYEHHOE
ypaBHEHUs Oy1yT paBHOCHJIBHBIMU?

Kak MO>XHO BBISIBUTH IOCTOPOHHUE KOPHU ypaBHEHUS?

Kakyro Teopemy M Kakoe cleACTBHE M3 HEE HUCHOJIb3YIOT MPH PEIICHUU IO0Ka3aTeIbHBIX
ypaBHEHH/HEPABEHCTB?

UYro Ha3bIBAIOT JIOTapu(MOM MOJIOKHUTEILHOTO Yiciaa b mo ocHoBanwmo a?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM JIOTapU()MUUECKUM TOXKIECTBOM?

Kaxoit noraprdm Ha3bIBaIOT JECATUYHBIM?

Cdopmynupyiite cBoicTBa TOorapu(pmMoB.

Kakyto ¢pyHKIIHIO Ha3bIBAIOT JIOTrapu(pMUYecKoit?

ChopmynupyiiTe cBOICTBA JIoTapuPMUIECKON QyHKIIUN.

Kakyro Teopemy M Kakoe ClieZICTBUE U3 HEE MPUMEHSIOT NPU pEIIeHUH JIorapu(HMUIECKUX
ypaBHEHU/HEPABEHCTB?

Yto Ha3bIBAIOT YIJIOM B OIMH pajnaH?

KakoBa panunannas mepa yria, pasHoro 1°7?

Yemy paBHa JJIMHA JyTH OKPYKHOCTHU paanyca R, conepskameit o paa?

UYTo Ha3bIBAIOT KOCHHYCOM YTIJIa TOBOPOTa? CUHYCOM YIJIa IOBOPOTa? TAHT€HCOM YTIJia
noBopoTa?

KaxoBa o6nacTs onpenenenust GyHKun y = sin X? y = C0S x?



40.
41.
42.
43.
44,
45.

46.
47.
48.
49.
50.
51.

52.
53.
54,
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.

65.
66.
67.
68.

69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.
81.

82.
83.

KakoBa o61acTh 3Ha4eHui GyHKIuU y = Sin X? y = COS x?

Yemy paseH sin (a+27n), rae N € Z? €oS (a+2nn), tae n € Z?

Kaxosa o6nacTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), rae N € Z?

Korna rosopsr, uto yroa o sBuserca yriaom | gerBeptu? |l werBepru? Il uerBepru? 1V
4eTBEPTHU?

Kakue 3Haku MMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&XKJ0W U3 KOOPAMHATHBIX YETBEPTEN?
Kakue u3 TpuronomMeTpuueckux (GyHKIMN SBISIOTCSA YeTHBIMU, & KAKUE - HEYETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJIECTBOM?

Kakoe Tok1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJIHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite npaBuiia, KOTOPIMU MOKHO PYKOBOZACTBOBAaThCS IIPU IPUMEHEHUH (HOPMYIT
IIPUBEICHUS.

UYro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

Kakoii Bug umeet ¢popmyiia KopHel ypaBHeHus C0S X = 1? cos X = 1? cos x = 1?

I[Mpu kakux 3HaueHusIX b uMeer KopHH ypaBHEeHHE SiN X = b?

Uto Ha3BIBAIOT apKCHHYCOM 4yuciia b?

YT0 Ha3BIBAIOT APKTAHIeHCOM Ymciia b?

HasoBute dhopmyny KopHel ypaBHeHus tg x = b.

Yo Ha3bIBAIOT NpUpPALICHUEM (PYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenessstoT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopMyIie ONpeAensioT yriioBoi ko puiMeHT kacaTenbHoH K rpaduky pyHKINN B
TOouKe?

Coopmynupyiite TeOpeMy O IPOU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEIACHHS; 3) YACTHOTO.
Kakoii Buj MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHON K rpaduky GyHKIMK / B TOUKE C
a0CLIMCCOA Xn?

Cdhopmynupyiite mpu3HaK TOYKH MAaKCUMyMa; TOYKH MUHHUMYMA.

Onwumute, Kak HAUTH HanOoJIbIIee M HaUMEHbIlee 3HaueHus auddepeHuupyemoit GpyHKuun
Ha IPOMEeXYyTKe [a; b].

Onumure m1aH UCCIEA0BaHUS CBOMCTB (PYHKIINH.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT MEPBOOOPa3HON TaHHON (PYHKIIMHU HA 3alaHHOM ITPOMEXYTKE?
ChopmynupyiiTe OCHOBHOE CBOMCTBO NTEPBOOOPA3HOM.

Kakyto 3amuch Ha3bIBalOT OOIIMM BHIOM TepBooOpa3zHbIXx QyHkimu f Ha 3amaHHOM
poMexyTKe?

Cdopmynupyiite npaBuia HaXoKACHUS IEPBOOOPA3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tpanenuei?

ITo xakoil popMysie MOKHO BBIUMCIIUTS MJIOIAb KPUBOJIMHEHHOM Tpamenuun?

UYro Ha3bIBAIOT ONpeaenEHHbIM HHTErpaioM GyHkiun T Ha mpomexyTtke [a;b]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKO€ MHO>KECTBO HA3bIBAOT YIOPSAIOUYEHHBIM.

YT0 Ha3BIBAOT MEPECTAHOBKON KOHEYHOI'O MHOXKECTBA?

Kak Ha3piBaloT 1 0003HAYAIOT MPOU3BEIEHIE IEPBHIX N HATYPAIbHBIX Yncen?

[To xakoif Qopmyae MOXXHO BBIYMCIUTh KOJHMYECTBO IEPECTAHOBOK N-3JIEMEHTHOIO
MHOKecTBa?

YTo Ha3BIBAIOT pa3MEIICHHEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoil (opmysne MOXKHO BBIUHUCIUTH KOJUYECTBO pa3MELIEHUI M3 N-3JIIEMEHTHOTO
MHOXecTBa 10 k 311eMeHTOB?

YTo Ha3bIBAIOT COUYETAHUEM U3 N 3JIEMEHTOB 110 K 371eMeHTOB?

[To kakoit popMyse MOKHO BBIYMCIUTH KOJIMYECTBO COYETAHHN M3 N AIIEMEHTOB 1o K
3JI€MEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YTo Ha3bIBAIOT pa3MeEIeHHEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311eMeHTOB?



84. UTo Ha3bIBAIOT COUCTAHHEM N-3JIEMEHTHOIO MHOYECTBA 110 K 351eMeHTOR?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroibauka [lackans u OnHOMHATBEHBIX KOI(DPUITEHTOB.
87. Kakue coObITHS HAa3bIBAIOT HECOBMECTHBIMU?

88. Kakoe coObITHE HAa3bIBAIOT OOBEAMHEHUEM JBYX COOBITHI U KaK €ro 0003Ha4arT?

89. UeMy paBHa BEepOSITHOCTh OOBEAUHEHUS JBYX HECOBMECTHBIX COOBITHIA?

90. Kakoe coObITHE HAa3BIBAIOT MEPECEUCHUEM JIBYX COOBITHI U KaK ero 0003HayaroT?

91. Kak MOYKHO BBIUYHCIUTH BEPOSITHOCTh OOBETUHECHHUSI IBYX COOBITHIA?

92. Kakoe coObITHE Ha3bIBAIOT JOMOJIHEHUEM COOBITHS U KakK ero 0003Ha4a0T?

93. Kak MOXHO BBIYUCIIUTH BEPOSTHOCTH JIOTIOJTHEHUS COOBITHS?

94. Kakue nsa coOBITHS HAa3bIBAIOT HE3ABUCUMBIMU?

95. Kakue 1Ba cOOBITHS Ha3bIBAIOT 3aBHCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3bIBAIOT CIy4ailHON BETMYNHON?

98. Uto Ha3bIBAlIOT MHOXKECTBOM 3HAYEHUH CITy4aliHON BEITMYUHBI?

99. Yro Ha3bIBAIOT pacHpeeICHHEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBLHBIM?

101. Yto Ha3bIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEIUYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT MIEPBOHAYATHHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEaeIICHU?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

104. B xakom ciy4ae TOBOPST, UTO MpsiMasi IePeceKaeT MI0CKOCTh?

105. B kakoMm ciydae TOBOPSAT, YTO INIOCKOCTU MEPeCceKaroTcs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

107. U3 xakux ¢uryp coCTOMT MOBEPXHOCTh MHOTOrpanHuka? Kak ux Ha3piBaoT?

108. Yro Ha3piBaroT pedpamMu MHOTOTpaHHUKA? BepmmHnamu MHOrOrpaHHUKA?

109. Kakwie BUIbI MHOTOTPAHHUKOB BbI 3HaeTe? OMUIIUTE STH MHOTOTPAHHUKH.

110. Kakwue CymecTBYIOT CIIy4and B3aMMHOTO PACTIOIOKEHHUS IBYX NPSMBIX B IPOCTPAHCTBE?
111. Cdopmynupyiite mpu3HaK NapauieIbHOCTH IPSIMOM U MIIOCKOCTH.

112. Cdopmynupyiite mpu3HaK NapayuieIbHOCTH ABYX ITOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS TEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroia Mexay ABYMs MapauieTbHbIMU MPSMBbIMU?

115. Yto Ha3BIBAIOT YIJIOM MEX]y ABYMsSI CKPELIUBAIOLUIUMUCS MPSIMBIMH?

116. CdopmynupyiiTe npU3HAK NEPIEHAUKYIIPHOCTH MPSIMON U TNIOCKOCTH.

117. Yrto Ha3bIBAIOT PACCTOSHHEM OTTOYKM JO IUIOCKOCTH? PaccTosHMeM OT mpsiMoil 10
napauienbHo el miaockoctu? PacctosiHueM MeXAy IByMs apasieIbHBIMU MIOCKOCTAMU?
118. CdopmymnupyiiTe TeOpeMy 0 Tpex HepHeHINKYIApax.

119. Yemy paBeH yros Mexay MpsIMOI U IJIOCKOCTBIO, €CIIM MpsiMasi MapajuleiabHa MIOCKOCTH?
[Mpsimast mpuHaLIeKUT iockoctu? TpsMast mepneHauKyIsipHa MI0CKOCTH?

120. Kakyto ¢purypy Ha3bpIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIMYMHOMN JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSTHUE MEXIY ABYMSI TOYKAMH, €CITH U3BECTHBI UX KOOPAUHATHI?
123. Kakoii BEeKTOp Ha3bIBAIOT HYJIEBBIM?

124. Yto Ha3BIBAIOT MOJIyJIEM BEKTOpa?

125. Kakwue BeKTOpbI Ha3bIBAIOT KOJUTMHEAPHBIMU?

126. Kakwue nBa HEHYJEBBIX BEKTOpA HA3BIBAIOT PABHBIMH?

127. Kak HaliTH MOJTyJIb BEKTOPA, €CIIM U3BECTHBI €r0 KOOPAMHATHI?

128. OnumwTe MpaBHUIIO TPEYTOIBHHUKA IJIT HAXOXKICHUSI CYMMBI BEKTOPOB.

129. OnwumuTe npaBuiIo NapauenorpaMma Juist HaX0XKJICHUS CYMMBI IBYX BEKTOPOB.

130. OnummTe MpaBmiIo NapaUIeNenuea sk HaXOKACHUS CYMMBI TPEX BEKTOPOB.

131. Kakoii BeKTOp Ha3bIBalOT Pa3HOCTHIO IBYX BEKTOPOB?

132. ChopmynupyiiTe coueTaTeabHOE H paclpeeUTeIbHbIe CBOWCTBA YMHOKEHHS BEKTOpa Ha
YHCIIO.

133. Kakwue BeKTOpBI Ha3bIBAIOT MEPIICHIUKYISIPHBIMA?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanr MHOTOIpaHHHMKA HA3bIBAIOT COCETHUMU?

137. Yro Ha3bIBaIOT ABYTPAHHBIM YTJIOM MHOTOTPaHHUKA?

138. Kakoii MHOTOrpaHHUK Ha3bIBAIOT BBHITYKIIBIM?

139. Yro Ha3BIBAIOT NPU3MOii?

140. Yto Ha3BIBAIOT BHICOTOU MPU3MBbI?

141. Kaxkyto nmpusmy Ha3bIBatoT npsmMoir? HakiioHHo#?

142. Kaxkyto npu3my Ha3bIBalOT MPABUIBHON?

143. Yto HA3BIBAIOT AMATOHAIBHBIM CEYCHUEM TIPU3MBI?

144, Yrto Ha3BIBAIOT IUIONIAbI0 OOKOBOM MMOBEPXHOCTH IMTPU3MBI?

145. Yemy paBHa mouiaib 00KOBON NOBEPXHOCTH MPSAMOM IPU3MBI?

146. Yto Ha3BIBAIOT MapasuIeIICIIUIICIOM?

147. Kakue rpanu napajuienenureia Ha3plBaloT IPOTUBOJIEKAIIUMA?

148. Kaxkoi napasienenurea Ha3bBatOT MPSIMbIM?

149. Kakoli mapauienenumes Ha3bIBalOT MPSIMOYTOIEHBIM?

150. Yro Ha3bIBalOT U3MEPEHUSIMH IPSIMOYTOJILHOTO Mapasuiesenumnena?

151. Kakum cBoOMCTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJpare IuaroHaid MpsiMOYToJbHOTO apalieNenuIe/a.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3bIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceyeHne Ha3bIBAIOT TUArOHAJIbHBIM CEYEHUEM MTUPAMUIbBI?

156. Kakyro nupamuy Ha3pIBalOT IPABUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH TTUPAMHIBI?

159. Yemy paBHa miomaib 60KOBON MOBEPXHOCTHU MPABUIHLHON MTHUPaMUIbI?
160. Onummure, KakKOif MHOTOTPaHHUK HAa3bIBAIOT YCEUEHHON MUPAMHION.

161. Onwumure 37€MEHTHl YCEYEHHON TUPAMUJIBL.

162. Kakyto yceu€HHYIO MUpaMUay Ha3bIBAIOT MPABUIIBHOM?

163. Yro Ha3bpBarOT anoeMoii MpaBUIbHON YCEYEHHOM MTUPaMUIbI?

164. Yro Ha3bIBaIOT IUIOMIA/bI0 OOKOBOI MOBEPXHOCTU YCEUEHHON MMPaMUIbI?
165. Yemy paBHa miomiais 60KOBOH MOBEPXHOCTH MPABUIHLHON YCEUEHHON TUpaMuIb1?
166. Kakoe Ten0 Ha3bIBAIOT HUIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIIOM BpPAICHUS?

170. Yro Ha3bIBaIOT OCEBBIM CEUEHHEM IMIINHApa?

171. U3 xakux ¢uryp cocTouT pa3BépTka HUIMHIpA?

172. Tlo kako#t popmyIie BBIYUCISIOT IUIONIA(b OOKOBOH MOBEPXHOCTH IIMIINHApA?
173. Tlo kakoit popmyIie BBIYUCISIOT IJIOIa (b MOJIHOM MOBEPXHOCTU LIMIUHpaA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumute, 4TO HAa3bIBAIOT OOKOBOM MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaroT ocHOBaHUEeM KoHyca? Ocbhio koHyca? BricoToii kKoHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCa?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yro mpuHUMAIOT 3a IUIOIIAAb OOKOBOM MOBEPXHOCTH KOHYyCa?

180. Ilo kako# popmyIie BEIYUCISIOT TUIOMAIb OOKOBOH MIOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISAIOT IJIOLIA (b IIOJIHOW MOBEPXHOCTH KOHYyca?
182. Yto Ha3bIBAIOT OOKOBOH IMMOBEPXHOCTHIO YCEUEHHOTO KOHYCa?

183. UYro Ha3bIBaIOT OCEBBIM CEUEHHEM YCEUEHHOTO KOHYca?

184. Yto mpuHUMAIOT 3a TUIOMIA/Ib OOKOBOH MOBEPXHOCTH YCEUEHHOTO KOHYCa?
185. [lo kakoit popmyIie BBIYUCISAIOT IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa?
186. Yto Ha3pIBaroT chepoii?



187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.

Yto Ha3pIBAIOT IAPOM?
UTo Ha3BIBAIOT AMAMETPOM Iiapa?
Urto Ha3piBatOT 00BEMOM TENA?

5.2 IlpumMepbl caMOCTOATEILHBIX PadoT

UTto Ha3BIBAIOT painycoM cepsl; quameTpoM chepbr?
Yemy paBen auametp cepsl, eciia e€ paauyc paBeH I?

YTo 3HAUYUT U3MEPUTH 00BEM MHOTOIpaHHUKA?

[To kakoii hopmyIie BEIYHCISAIOT 00BEM MPU3MBI?

ITo kako# hopmyJsie BEIYUCIAIOT 00BEM TUPAMHUIBI?

ITo xako¥ hopmysie BEIYUCIAIOT 00BEM yCeUEHHON TUPaMUIbI?
ITo xakoii popmyne BEIUUCIAIOT 00BEM KOHYCa?

ITo xako¥ hopmyJsie BEIYUCIAIOT 00BEM yceu€HHOTO KOHYyca?
ITo xakoii popmyiie BEIYUCISIIOT 00BEM HUIMHApA?

ITo xakoli (hopmyJie BEIYUCISAIOT 00BEM T1apa’?

UTto Ha3bIBaIOT IUIOIIA/IbI0 TIOBEPXHOCTH 1Iapa?

ITo xakoii (hopmysie BEIMUCISIOT TUIOMaAb chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHSTHS 0 YHUCIIE.

Bapuanrt 1
1. [lpencraBbre B BUAe OECKOHEUYHOU
JIECATUIHOMN MePUOINYECKON JIpodu
parMoHaIbHBIC YHCTIA:
23 —5 8-—41:
4 7 15 6
2. Haiinute 3 npobu, kotopbie OyayT

0O0JIbIIIE >, HO MEHBIIIE £
11 11

33 ZBI)I‘iIgCJII/I’Ii%S )
1 1 (4 -2 + - (4,254 — 1,134:0,28)

eV
+ 1,114
4. Bpruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpazyiite (ympocture)
panroHaIbHOE BhIpayKEHHE:
y: 1—-x? 1-—xy?

x+1 y—1 y—1
6. Pemmre ypaBHeHHE:
2x*—=5x2+2=0
7. Pemnrte HEpaBEHCTBO:
(Bx—2)2—4x(2x—-3)=0

Bapuanr 2
1. IlpencraBeTe B  BUAEe OECKOHEUHOU
JeCATHYHON HePHOANIECKON Ipoou
panroHaIbHBIC YHCTA:
31, —6:5--52

4 13’11 9
2. Haiinure 3 npo6u, KoTopsie OyayT OobIIe
S, HO MeHbIIE £,
13 13

3. Beruuciure:
61 11

1 1 7
(8,6 e (5%— 45)] . (E: 25+ 1,34)
4. Bpruucnure npuOIMKEHHO:
1,0015
5. IIpeobpasyiiTe (ynpocTUTe) palilioOHAIbHOE
BBIpa)KECHUE!
a b—a?h b?—a
ab+b ab—a b-1
6. Pemmre ypaBHEHueE:
2x*—=3x2+1=0
7. PemmMre HEpaBeHCTBO:
x(3x —2)—(2x—-3)2<0

2. CamocTtositenpHas pabota Ne2. dyHkuuu u rpadpuku

BapuanT 1

1. Oyukuus 3amana opmynoit f(x) = "—_3;L
x+

Haiigure: a) f(1); 6) £(0).
2. Haiimute oOmacth omnpeneneHust QyHKIAN
f(x) =+vx—3
3. HaiimuTe MHOXXECTBO 3HA4YCHHH (DYHKITUU
fx) =x2+4
4. SIBnsiercss 1M YETHOM WM HEYETHOM
Gyukuus: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. Oyukuust 3amaHa ¢opmynoit f(x) = ’%
Haiigure: a) f(2); 6) f(—1).
2. Haiimute obnacte ompeneneHus: QyHKIHH
fx) =vx+4
3. HaiimuTe MHOXECTBO 3HAaYeHHU (DyHKIHH
flx) =2x2 -1
4. SIpnsieTcs JNM  YETHOW WJIM HEYETHOU
byuakmus: a) f(x) = x5 + 2x3;




“—4x

6) f(x) ==

2x—8
5. Ha pucynke n3o6paxken rpaduk GyHKIIu
y = f(x), onpeseneHHOl Ha IPOMEKYTKE
[-3.5; 5]. [Toaw3ysck rpadukoM, HafIUTE:
a) f(=2);
0) 3HaueHus X, pu Kotopsix f(x) = 3;
B) HYyJIU (PYHKITUY;
r) HauOoJblllee W HAMMEHBIIEE 3HAYCHUS
byHKIINY,
1) 00J1acTh 3HAYCHUH (PYHKITNH;
¢) KOJIMYECTBO KOpHEi ypaBHenus f(x) = a B
3aBUCUMOCTH OT 3HAYCHHUS A
Y

.

-

=¥

A EEYEIERLEE g

1 b
1 T

e
b |

k
!

I L !
6. Ha pucynke nzo6paxxeH rpaguk GyHKIUU
y = f(x). Ioctpoiire rpaduk HyHKIHM:
a)y=f(x)+2;6)y=f(x—23).

VA

“+4x

6) f(x) ==

2x+8
5. Ha pucynke n3o0paxeH rpaguk QyHKIIUN

y = f(x), onpeneneHHo# Ha IPOMEKYTKE
[-4; 5]. TTonb3yscek rpadbukoM, HalauUTE:

a) f(—2);

0) 3HaueHus X, pu KoTophix f(x) = 3;

B) HYJU (QYHKIIH;

I) HauOOJIbIIIEE ¥ HAUMEHBILEE 3HAUCHUS
byHKINH,

1) 001acTh 3HAYCHUH QYHKIINH;

€) KOJIM4IeCTBO KOpHeH ypaBHeHus f(x) = a B
3aBHCUMOCTH OT 3HAYEHHS A

T |
L 4 / !
— 3 r
O T /
+ T R e L o
i 3 -2 | H |0 1 24 13 o 5 ?
WA V7
SRS . VI N N B I A ]
[S A a 4 |
Lot [T L1 |

6. P-I-a I;I;I_CYHKC n300pakeH rpaguk yHKIUU
y = f(x). Hoctpoiite rpaduk HyHKIHN:
a)y=f)+2,6)y=f(x-3)

T
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3. CamocrosrenbHas pabota Ne3. Kopuu, crenenu u jorapu@mel

BapuanT 1
1. ®ynkus 3agana popmyoi f(x) = x1e.
Cpagsaute f(5,6) u f(2,4).
2. Haiinute 3HaueHue BHIPAKEHUS:

a) 338 + 45v=32 + +f625; 0) 2

3
372
3. Pemmte ypaBHenue Vx = 2
4. YnpoctuTe BbipaxeHue:

a) 8/a3; 6) Vm2i/m.

5. Haiigure 3HaueHue BRIPAKEHUS:

Bapuant 2
1. ®yuknus 3agana Gopmynoi f(x) = x19.
Cpasaute f(3,6) u f(1,8).
2. Haiigure 3HaYCHHE BBIPAKEHUS:

3
a) 516 — 23v=216 — &\/64; 6)44‘/_.
V243
3. Pemmute YpaBHECHHE i/E =2

4. YnpoctuTe BbipaxeHve:
5
a) %/a7; 6) Vm3Vms.

5. Haiinure 3Ha4YeHME BHIpAKCHUS:




1
a) 1253 6) 3208,
6. IIpencraBbTe BHIpAKCHHE B BHJIE CTCTICHH
WJIM TIPOU3BEJCHUS CTEIICHEH

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBnenue V2x + 8 = x

1
m—3m3
8. Cokparute 1poOb —2——
m3—3
9. Pemute ypaBHEeHHE
5¥+1 —3-5x =250
10.Haiigure o6nacTh onpeaenenus GyHKIUN
y =1g(4x — 1)
11.Pemure ypaBHEHUE
logi(3x + 4) = -2
3

12.Pemite HEpaBEHCTBO
logoo(x — 4) =1ogos(8 — x)
13.Bbrunciure 3HaUCHHE BHIPAKCHUS
logo 27 + logo 3
2log2 6 —log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x — 3) = 2
15.PemTe HEpaBEHCTBO
logos?2x —logosx —2=0

1
a) 32-5; 6) 16125,
6. IlpencraBbTe BhIpaKCHHE B BUJIE CTEICHU
WJIH TIPOU3BENICHUS CTETICHEH

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Peumre ypaBuenue V2x + 48 = —x

2
m+7m5
8. Cokparute 1poObp —s——
ms+7
9. Pemmure ypaBHEHHE
2X 4+ 2x3 =172
10.Haiigute o6nacTh onpeneneHus GyHKIUN
y = 1g(6 — 4x)

11.Pemure ypaBHEHUE
logo1(10x —7) = -1
12.Pemite HEpaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.BbluncanTe 3Hau€HUE BBIPAXKEHUS
logs 128 — logs 2
2loge 2 + logs 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.Pemnte HepaBeHCTBO
logo2s? x + logozsx —2 >0

4. CamocTtosarenbHas padora Ne4. OCHOBBI TPUTOHOMETPUU

BapuanT 1

1. HaiiguTe 3HaUeHUE BBIpAKEHUS
s
3
2. YrpocTute BhIpaKeHHE

cos? a + sin? a + tg2f
3. YmpocTurte BbIpaKeHHE:
a) cos(a — ) —cos(a + B)
0)sin § cos 4 + cos f sin4f

sin 2a

I LT
2tg—ctg (— g) + cosm — ZSII’IZ

2sina

4. Jlano: sina= —2=, cosf=—-L2n<
13 13

a < 37", < B < m. Haiigure sin(a + B)

5. JlokakuTe TOXIECTBO:

1
- = tg2
1—tga 1+ tga s
6. PemmTe ypaBHeHHe sin 4x = —Y2

2

7. Pemmre HepaBeHCTBO cOS x < 1
2

Bapuant 2
1. HaiiguTe 3HaueHUE BBIpAKEHUS
2te (— 5 ctg ~+ sin & — 4 cos -
g( 6)cg3 sin - cos
2. YnupocTuTe BBIpaKeHHE

cos? a + sin? a + ctgla
3. Ympoctute BeIpakeHUE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4«
2cos? a
sin 2«
4. lano: cosa = 0,6, sinf =— 0,8,3_2” <

a<2nrt<f< 3'_’;. Haiinure cos(a + )

5. JlokakMTe TOXKIECTBO:

tga tga
+ = tg2a
1—-tga 1+ tga ~
6. Pemmre ypaBHenue cos 6x = —¥3
2

7. PemmTe HepaBeHCTBO sin x > Y3
2

5. CamocTtositenbHas pabota Ne5. [IpousBoaHas u e€ npuMeHeHue




Bapuanr 1

1. Haiinure mpou3BoaHy0 QyHKITUU:
2

3
a) f(x) = St
0 f) =5,
B) f(x) = tg 4x

2. Brluucnure 3HaYeHUE MPOU3BOAHON (HYHKIMH
f(x) = (3x — 2)5 B TOUKE X0 = 1
3. Haiinure npon3BoHyI0 QyHKIUH:

a) f(x) =V6x—7
6) f(x) = cos%
4. Teno pBuraercs no KOOPAWHATHOU
npsmoit mo 3akony s(t) = 3tz — 2t + 1
(mepemMereHue U3MEpSIETCsl B METpax, BPeMsl —
B ceKyHJ1ax ). YeMy paBHa CKOPOCTH Telia uepes
3 ¢ mocie Havyala JIBUKCHUS?
5. Uemy paBeH yriaoBod KOIPPUIHCHT
KacaTelnbHOU K rpaduKy QyHKIHH

y =x3—2x
B TOYKE € a0CIUCCOM xo = —17?
6. Kakoe ypaBHeHHE UMEET KacaTelbHas

k rpaduxy Gynxmmn f(x) = %B TOUKE C
x—
abcuuccou xo = 2.
7. YeMmy paBHO HaWMEHbIIIEC 3HAYCHHE
byukiun y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite GpyHKITUIO

y =16x3 —12x2 — 4
U TIocTpoiTe e€ rpaduk.

Bapuanr 2

1. Haiinure npou3BoaHYIO (QYHKIIMH:
3

4
a) f(x) =+ x—
000 =1,

B) f(x) = tg2x

2. BblumciauTe 3HaYeHHWE TPOM3BOAHON (PYHKIMH
f(x) = (3x + 4)*BTOoUKe X0 = 1

3. Haiigure npon3BoAHYIO (PyHKITHH:

a) f(x) =V8x +1

6) f(x) = sin%

4. Teno nBUTaeTcs MO KOOPAMHATHOM MIPAMOI
o 3aKOHY s(t)y =3t2—-2t+1
(mepemMernieHue U3MepSETCS B METPAX, BPEMs —
B ceKyH/ax). UeMy paBHa CKOPOCTH Tella uepes
4 ¢ mocie Havalia IBHKCHUS?
5. YUemy paBeH yrioBod ko3pduImeHT
KacaTelnbHOU K rpaduKy QyHKINH

y =x3—2x
B TOYKE C abCIuccom xo = —2?
6. Kakoe ypaBHeHHE HMeEeT KacaTellbHas K

rpaduxy dyuxuuu f(x) = 5"_“':B TOUKE C
x—

adcuuccoit xo = 1.
7. YeMy paBHO

byukiun y = x + 4 Ha npomexytke [1;3]?
X

HauOoIbIIee 3HAa4YCHUC

8. Uccnenyiite ¢pyHKIUIO
y =2x3+9x%2 + 12x
U TIocTpoiTe e€ rpaduk.

6. CamocTositenbHas padota Ne6. MUnTerpan u er

0 IPUMEHEHUE

BapuanT 1
1. Haiigute oOmuit Bua TEepBOOOpa3HOM

byHKIUU:

a) f(x) = x*

0) f(x) = sinx

B) f(x) = 2%

r) f(x) =x

n f(x) = =

e) f(x) = e&

2. Oyukuus F sBasercs mnepBooOpa3HOiA

¢yakuuu f(x) = x — 3. Uepe3 kakyo wu3
JAHHBIX TOYEK MPOXOIUT rpaduk pyHkuuu F,
eciu F(2) =57

a) (0;8);  6) (-2;17);

B) (1,5,5); 1) (4;4).

3.
a) f03 x2 dx

Beruucnure uaterpai:

Bapuant 2
1. Haitnure oOmwmii Bua mnepBOOOpa3HOU

GbyHKIUU:

a) f(x) = x5
0) f(x) = cosx
B) f(x) = 3~
r) f(x) = 2x
N fl) =5
e) f(x) = e>

2. Oyakmus F - sBiasercss mepBooOpa3HOiA
byakuuu f(x) = x — 3. Uepes kakyio u3
JTAaHHBIX TOYEK MPOXOIUT rpaduk ¢pyHkuu F,
ecmu F(2) =5?

a) (0;8); ©0) (-2;17);

B) (1,5,5); 1) (4;4).

3. Beraucnure uHTErpa:

a) f04 2x2dx




6) [ sin3x dx
9
T dx

B)IZW
3 sin 2

0 X
0

4. Bepruucnure ILJIOIIA/Ib burypsi,

n300pakeHHON Ha PUCYHKE.

Y=C0sx

x
7 n AN
2 G 2
5. Haiinure miomaab  KpUBOJMHEHHON

Tparneluu, OrpaHuYEeHHON JTUHUSIMU Y = 6X —
x2,y=0,x=1,x=3.

6) f73l sin 6x dx

4. Beryucnure IJI0MAaab ¢burypsl,

n300pakeHHON Ha PUCYHKE.

4

5. Brranciure IUIOIIAb ¢burypsl,
OTPaHWYCHHOW TUHUSAMH Yy = X2,y = 2 — X.

7. CamocrositenbHas padota No7. KomOunaropuka

Bapuant 1

1. CkonbkuMH crocobaMu MOT'YT CecTh B
aBToMOOMIb Mapku «Kammaa» 5 yenosex,
€CIM  KaXIbli M3 HUX MOXET ObITb
BoauTeaeM?
2. Yepe3  KENE3HOJOPOXKHYI  CTaHIIMIO
JOJDKHBI OJTHOBPEMEHHO MpOoWTH 3 Mmoe3fa.
CKonbkMMH croco0aMH  JIUCHETYEP MOXKET
OpPTaHU30BaTh MPOXOKICHNE COCTABOB, €CITH B
€ro pactopsiKEHUH 5 CBOOOIHBIX MyTen?
3. Pemmre B HaTypabHBIX YUCIIaX yPaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUHBIX YHCEIL,
KOTOpBIE HAIEIo JeNsTcst Ha 257
5. Pemmre B HaTypasbHBIX YUCIaX ypaBHEHUE
C)ZC =120
6. Ha mpsamoit otmermiu 12 Towek, a Ha
napajuieIbHOM el IpsiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YeThIPEXYTrOJbHUKOB c
BEPIIMHAMH B 3TUX TOUKaX?
7. JInsa mkonbHOU JioTepe noAarotoBuian 100
OUNeTOB, W3 KOTOPBIX 12 BBIMTPHINIHBIX.
IlepBbiii  yuyeHuk BbiOMpaer Hayrag 10
OouneroB. CKOJBKO CYIIECTBYET BapHaHTOB,
IpU KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIETOB?
8. Haiinure oTHOIIEHHE CyMMBI YKCET B

Bapuant 2
1. Ckonpkumu criocobamu MOYKHO
pacnpenenuTbs S5 AEKYpPHBIX MO 3TaXaM B
HATHATAKHOM OOLIEKUTUN?
2. Yepe3  KEINE3HOJOPOXKHYIO  CTaHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpoHTH 4 moe3na.
CKonbKMMHU cIOCOOAMHM  AMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKIEHNUE COCTABOB, €CIIU B
ero pacIopsKeHNH 6 CBOOOTHBIX MTyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX ypaBHEHUE
A2 =120

X
4. CKOBKO  CYIIECTBYeT  IIECTH3HAYHBIX
qrCell, KOTOPBIE HAIeJIO JeNaTcs Ha 257
5. Pemmre B HaTypaJIbHBIX YMCIIaX ypaBHEHUE
C*2 =66
X

6. Ha mpsmoii otmermim 14 Todek, a Ha
napauiesnbHol e npsaMoii — 9 Touek. CKoJIbKO
CYIIECTBYET YeTHIPEXYTOJIbHUKOB c
BEPILIMHAMU B 3TUX TOYKax?
7. ns mkonsHOU noteper noarorosuau 200
OuneToB, U3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[lepBorii  ydyenuk BeiOMpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
IpH KOTOPBIX OH BBIOEPET HE MeHee 2
BBIMTPBIIIHBIX OUJIETOB?
8. HaiimuTe oTHOMIEHNE CYMMBI YHCEI B
100-ii crpoke TpeyroabHuka [Tackains k cymme
gucen B 200-i cTpoke




100-#i crpoke TpeyronbpHuKa [lackamns k cymme
gucen B 200-# cTpoke

8. CamocrosrenbHas padota Ne§. DneMEHTHI TEOpUU BEPOSTHOCTEH M MaTeMaTUYeCKON

CTaTUCTHUKHU

Bapuant 1
1. B kopoOke nexat 15 mapukos: 10 cunux u
5 3eneHbix. KakoBa BeposSTHOCTH TOTO, YTO
HayraJ B3AThI M3 KOPOOKH IIAPUK OKAKETCS
KENTbIM?
2. BeposSTHOCTh KyNMUTh OpaKkOBaHHYIO Tapy
canor Hekotopoi ¢Gupmbel coctasiser 0,023.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXUT maptus u3 1000
nap caror 3Toil GupMbI?
3. [lpy  mpoBeneHMH OK3UT-TIOJA  OBLIO
onporieHo 15 Teicsiu u3buparenei, cpenu
kotopsix 600 mporosiocoBanu «IIpoTuB Bcex».
OneHuTe BEPOSITHOCTH COOBITHS, IPH KOTOPOM
u3zbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HAUCaHbI yncia 1,
3, 5, 7, Hayraj  MOCIeAO0BaTEIbHO
BBIKJIAZIBIBAIOT B psia. KakoBa BepOSTHOCTH
TOTO, YTO TMOCJEIHEH MOJOXKaT KapTOuKy C
9HUCIIOM 57
5. KakoBa BepoATHOCTH TOro, 4YTO MpH
MOI0pPACHIBAHUH JIBYX UTPATHHBIX KyOUKOB Ha
OJIHOM U3 HUX BBIMAJIET SAMHUIIA, & HA IPYTOM
— Tpoiika?
6. UeMmy paBHa MeauaHa
IaHHbIX: 2, 2, 3,4, 5,6,13?
7. OnHOBpEMEHHO MOAOPOCHIN TPH MOHETHI.
KakoBa BeposITHOCTB TOTO, UTO POBHO Ha JBYX
U3 9TUX MOHET BBINIAJIET repo?
8. B smuke sexar s0610ku Tpex copTos: 20
xentelx, 10 3enensix u 30 kpacubix. Kakoe
HauMEHbIIIee KOJIMYECTBO sI0JIOK HAJI0 10CTaTh
U3 SIIUKa Hayraja, 4To0bl TapaHTUPOBAHHO
B3STh II0 KpallHEW Mepe OJHO KENTOe W JIBa
KpacHBIX s10710Ka?

COBOKYITHOCTH

Bapuant 2
1. B kopoOke nexat 15 mapukos: 12 cunux u
5 3enennix. KakoBa BeposSITHOCTH TOTO, YTO
HAyTaJ B3SATHIA U3 KOPOOKHU IIAPUK OKAXKETCs
KENThIM?
2. BeposTHOCTh KyNMUTh OpPakOBaHHYIO TMapy
caror HekoTopoil ¢upmsl coctasisier 0,015.
CkoJbko OpaKoBaHHBIX nap o0yBH
rapaHTUPOBAHHO coAepkUT maptus u3z 2000
nap caror 3Toi GupMbI?
3. [lpy  mpoBeneHMH SK3UT-TIOJIA  OBLIO
onpomieHo 15 Teicsiu u3buparenent, cpeau
koTopbix 1500 mporosocoBanu 3a «Kanauaara
H». OueHuTe BEpOSATHOCTH COOBITHS, IIPH
KOTOPOM H30HMpaTeib TOJIOCyeT 3a
«Kanonmara Hy.
4. Kaprouku, Ha KOTOPBIX HATUCaHbI yncia 1,
3, 5, 7, Hayrag  IOCJIEIOBATEIbHO
BBIKJIQ/IBIBAIOT B psiA. KakoBa BeposATHOCTH
TOTO, YTO TOCJEIHEH TOJOXKAT KapTO4Ky C
qrciom 37
5. KakoBa BepOATHOCTH TOr0, HYTO TIPH
no0packIBaHUH JIBYX UTPAIbHBIX KyOMKOB Ha
OJIHOM W3 HUX BBITIAJICT MATEPKA, a HA IPYrOM
— OBOMKa?
6. Uemy paBHa MeamaHa
naHHbeX: 2, 3, 3,4, 6, 6,167
7. OnHOBpEMEHHO NMOAOPOCUTIN TPU MOHETHI.
KakoBa BeposATHOCTH TOT0, YTO POBHO Ha
OJIHOW M3 9TUX MOHET BBINAJIET TrepO?
8. B smuke nexar si6moku Tpex copTtos: 20
xenteix, 10 3enenpix u 30 kpacHbix. Kakoe
HauMEHbIIIee KOINYECTBO sI0JIOK HAJI0 10CTaTh
U3 SIUKa HayraJ, YTOOBl TapaHTHUPOBAHHO
B3STh 10 KpaiiHeW Mepe JBa 3eleHBIX U JIBa
KENTHIX s10JI0Ka?

COBOKYITHOCTH

9. CamoctositenbHas padoTta Ne9. [IpsiMble U TUTIOCKOCTH B TPOCTPAHCTBE

BapuanT 1

1. Yepes xonusl orpeska MN u ero cepeanny
K mnpoBeneHbl mapasuieibHble  IpSIMBIE,
[IEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh O B
Toukax M1, N1, K1 coorBeTrcTBenno. Haigure
iy otpeska KKi, ecnu orpezok MN He
nepecekaet iockocth oo 1 MMz =22 cm, NNy
=8cwm.

Bapwuant 2

1. Yepes koHIbl oTpe3ka AB u ero cepeanny
C mpoBeneHbl MapalyIeNbHBIE — TPSIMBIE,
MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTH O B
Toukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitnute mmny otpeska CCi, ecnu OTpe3oK
AB He nepecekaeT 0ckocTh o 1 AAl = 18
cM, BB1 =10 cm.




2. Touku A1, Bi, Ci —
npoeknuu BepuuH A, B, u C
napamenorpammMa ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBEHHO.  [locTpoiite
IIPOEKLMIO BepiuHbl D mapannenorpamma Ha
3TY MJIOCKOCTb.

napaJljiCJIbHBIC

e B
Al @
Ch.®
3. Yepes BepmmHy npamoro yria C

NpAMOYTroJibHOTO TpeyrojbHuka ABC k ero
IUIOCKOCTH TIpoBeneH mneprneHaukysip CM.
Haiinure muny croponsl AB TpeyronbHuka
ABC,ectmu CM =8cMm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D npsamMoyroabHuKa
ABCD « ero TIUIOCKOCTH  MpOBEICH
nepnenaukynap DE. Touka E ynmanena ot
ctoponbl AB Ha 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinure anuny nuaronanu BD,
ecin DE = 8 cm.

S. Yros MexIy MIOCKOCTSMH TPEYTOJIbHUKOB
ABC u ABD pagen 45°. Tpeyronmsauk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 4+ 3 CM,
tpeyroisHuK ABD — paBHOoGenpennsiii, AD
=BD =+/14 cwm. Haiigute nauny otpeska CD.

2. Touku A1, Bi, u Di1— mnapamiensHbie
npoexkuuu BepmnH A, B u D
napaenorpamma ABCD  Ha HekoTopyio
IUIOCKOCTh ~ COOTBETCTBeHHO.  [loctpoiite
poekumio BepmuHbl C napaenorpamMmma Ha
3TY MJIOCKOCTb.

Bl ®
Al e
C e
3. Yepes BepumHy npsmoro yrima C

npsMoyroyibHoro TpeyroibHuka ABC k ero
IUIOCKOCTH TIpoBeAeH mnepneHaukyisip CD.
Haiinure nnuny croponst AB TpeyronbHuka
ABC, eciu AD =20 cm, CD =16 cMm, £CAB
=60°.

4. Yepes BepmmHy A OpAMOYrojbHUKA
ABCD « ero IUIOCKOCTH  TIPOBEICH
nepnesaukyisp AP. Haitnure nnuny 3toro
nepnenaukyispa, eciu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsimoit BC Ha

V106 cwm.

5. Vros MexXay IIOCKOCTSIMH TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
= 20 cm, KC = KA = 15 cm. Haitaure nnuny
otpeska BK.

10. CamocrosrenbHas pabota Nel(0. KoopnuHaTel ¥ BEKTOPHI

BapuanT 1
1. Jauer Toukm M(3;-2;1) u  N(5;2;-3).
HaiinuTe koopauHatel cepennnbl otpeska MN
U €ro JUIMHY.
2. laubr Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiigure: _
a) KOOPJINHATBI BeK_TopOB_H/I_/C
6) MOIynb BeKTOpa B ~
B) KOOPIMHATHI BeKTOopa NE 2/8— 36
3. CymecTByeT U mapajuiesbHbIM MEPEHOC,
npu  KoTtopoM obOpazom Touku M(4;3;4)
apnsiercd Touka Mi(1;3;0), a oOpa3om ToUKH
K(1;-8;3) — Touka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepunHbI
napamienorpamma ABCD, touka O(1;3;2) —
TOYKa  TIepecedYeHus ero JAuaroHaiei.
Haiinute xoopaunars! Bepumna C u D
napaenorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinurte koopaunats! cepeaunsl orpeska MN
U €T0 JUTUHY.
2. laubr Toukm A(-4;-2;1),
C(2;1;-3). Haiiaure: _
a) KOOpJUHATHI BCKTOpOB—B/I_[c
6) Momynb BekTOopa B
B) KOOpIMHATHI BekTOopa NE 3B— 24
3. CymecTtByeT M NapajuielIbHbIN MEePEeHocC,
npu  KOTopoM obOpazom Ttouku M(-1;3;-4)
sBasieTcst Touka M1(4;5;-7), a 06pa3omM TOYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BEPILHHBI napajuiesiorpamma ABCD.
Haiinnre KOOpIAWHATHI BEPILINHBI C
napamnenorpammMa ABCD u  koopauHaTh
TOYKH TIEPECEUCHHS €r0 THaroHaleH.

B(3;-1;-1) wu




5. Jlausl BekTopsl A-2;8;-4) u §1;-4:K). ITpu
KaKOM 3HaueHnH K BexTopsi & b

a) KOJUTHHEAPHHBI,
0) nepreHIuKyISpPHBI?

5. Jlauel BekTopsl a(l;-4:-3) u k5;p;-15).
TIpy KaKoM 3HAYEHHH P BEKTOPH M b

a) KOJJTHHEAPHHBI,
0) mepneHINKYJISIPHBI?

11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIE TEIa

Bapuant 1
1. OcHoBaHMeM NPAMOM HPU3MBI SIBIISETCS
IPSIMOYTOJIBHBI ~ TPEYrOJbHUK,  KaTeThbl

KOTOporo paBHel 6 cM u 8 cm. Haiiagure
TUTOIIA/Th TIOJTHON MIOBEPXHOCTH MIPU3MBI, €CITN
e€ 60KkoBOE PedpO paBHO 5 cM.

2. BokoBoe pebpo MPABIILHON
YEThIPEXYrobHON nmupamMubsl paBHo 10 cMm, a
BeicoTa — 8 cM. Haiigure momanb
JUArOHAJIILHOTO CEUEHUS] TUPAMU/IBL.

3. Panguyc ocHOBaHus KOHYca paBeH 5 cM, a
obOpazyromas — 13 cm. Haiigute mnomanp
OCEBOI'0 CEYCHHS KOHYCA.

4, Ha paccrosaun 4 cM OT IeHTpa Iapa
npoBeieHO cedeHne. OTpe3oK, COSAMHSIONIHIA
HEHTp Iapa U TOYKY IIEPEecedYeHHs] HTOro
CCUCHHUS C MOBEPXHOCTHIO Iapa, o0paszyeT ¢
IUIOCKOCThIO cedenust yrona 30°. Haiigurte
TUIOIA/Ib CEYCHHUS.

5. Beicota umnmHapa paBHa 8 cM, paguyc
ocHoBaHMs — 5 cM. Ha paccrosinuu 4 cm ot ocu
HWIMHIpa TapauiebHO €l MpoBeIeHO
ceuenue. Haiigure momanb 3TOro Ce4eHus.
6. OcHOBaHUEM TPSAMON TMPUIMBI SBISETCS
MPSIMOYTOJIBHUK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cwm, a guaronans — 17 cM. Haiigure
00BeM mpu3Mebl, eciu €€ BeicoTa paBHa 10 cm.
7. OcHOBaHUEM MU PAMHU/IBI SIBIISIETCS
TPEYroJabHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiinute oObem mnupamuapl, ecnu eé
BBICOTA paBHa 6 CM.

8. O6vem miapa paBeH 36T cM
JTUaMeTp Trapa.

9. OceBoe cedeHHe KOHyca — MPaBHIBHBINA
TPEYroJIbHUK €O cTopoHOM 4cm. Haitaure
00BbeM KOHYCa.

10. B HWXKHEM OCHOBaHWHM  IWJIMHIpA
MpoBeJeHa XopJa IIMHOH 6 CM, KOTOPYIO
BHJTHO W3 I[EHTPAa BEPXHETO OCHOBAHUS O]
yriaom 60°, a U3 1eHTpa HIKHETO OCHOBAHUS
— mox yriom 120°. Haiimute mromans
OOKOBOI MOBEPXHOCTH IIJIMH]IPA.

3 Haiinure

Bapuant 2
1. OcHoBaHMEM NOPSIMON MPU3MBI SABJISAETCA
pPaBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOpOro paBHa 17 cM, a oOcCHOBaHHE
— 16 cm. Haiigute miomanas MOTHON
MOBEPXHOCTH MIPU3MBL, ecii €€ 60KoBOE pedpo
paBHO 10 cm.
2. JInaroHaip OCHOBaHMUSI MPaBWIbHOMN
YeThIPEXYTOJIbHOM NUpaMu/ibl paBHa 24 cM, a
O0okoBoe pedbpo — 26 cm. Haiinure miomasns
JIMAarOHAJIBHOTO CEYEHUS TUPAMUJIBL.
3. Bricora koHyca paBHa 6 cM, a oOpa3yrommas
— 10 cm. Haiinure miomaab 0ceBOro ceueHus
KOHYyca.
4. Paquyc mapa paseH 17 cm. Haiigure
WIOMIab  CEYEHMs] Iapa  IUIOCKOCTHIO,
KOTOpas yJajieHa Ha 15 cM oT LeHTpa mapa.
5. B  HmWKHEM  OCHOBaHUU  IIMJIMHIpA
IIpOBEJIEHA XOp/1a AJIMHON § CM, HaXOasAIIasICsl
HAa paccTosHUM 3 CM OT IIEHTpa JTOro
ocHOBaHusA. Haiinure 1uiomans 0OCeBOro
CEYCHHUS LIJIMHAPA, ECJIM er0 BhICOTa paBHA 6
CM.
6. OcHOBaHUEM TMPSMOIl TMPUMBI SIBISIETCS
MPSIMOYTOJIBHBIA  TPEYTOJIbHUK, THIIOTEHY3a
KOTOpOro paBHa 13 cM, a 01MH U3 KaTeToB — 12
cM. Haiinure o6beM npusmsl, eciiu €€ BbICOTa
paBHa 5 CM.
7. OcHOBaHUEM MTAPaMUBI SBJISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 20 cm, 21
cM. Haiimure o0bemM mnupamuasl, eciu e
BBICOTA paBHA 9 cM.
8. Imomanpr moBepxHOCTH mapa paBHa 14471
cM2. Haitgure nuamerp mapa.
9. OceBoe CCUCHHUE KOHYcCa —
paBHOOEIPEHHBIN IIPSIMOYTOJIBHBIN
TPEYTroJIbHUK ¢ TUNOTeHy30i 6 cm. Halinure
00BbeM KOHYca.
10. B HmwKHEM OCHOBaHMM IMJIMHIpA
MpOBEACHA XOpa, KOTOPYIO BUIHO U3 LIEHTpA
HIOKHET0 OcHoBaHWs moja yriom 90°, a w3
[IEHTPa BEPXHETO OCHOBAHUS — MO yriioM 60°.
Haiiaure nnomaaps 60KOBOI MOBEPXHOCTH
LIWIMH]IpA, €CIIU PaInyC €ro OCHOBAaHUS PaBEeH
8 cm.




5.3 llpuMepsI rpynnoBbIX TBOPYECKHUX 32/ 1aHUI

1) C momompio nporpaMmmbl octpoeHus rpadukoB Visual Basic 6.0 uccienoBaTh moBeeHue
(GyHKIMKM TpU  CMEHE  OJHOTO/HECKONbKMX e€¢ mapamerpoB. Omnpeaenuts  oO0Imue
3aKOHOMEPHOCTH, CJeNaTh BBIBOJABL. Pesymbrarel odopmMuTh B BuAe mpe3eHTarmu MS
PowerPoint.

2) Kiwmenty HeoOXoauMo, 4TOObBI B KOMHATE€ OO0S3aTENIbHO IPUCYTCTBOBATH OOBEMHBIC
AJIEMEHTHI JleKopa ImHAprueckoi (opmel. I[loctpouts u3 Oymarum Mojaenb HIMHIPA.
Pazmepbl a1 mocTpoeHMs BbIOpaTb CaMOCTOSITEIBHO, C YYETOM TOIO, YTO COOTHOILICHHE
pazuyca K BbICOTE JJOJIKHO ObITh 1:2.

3) PaccunTaTh KOJIMYECTBO 2-X KHJIOIPAMMOBBIX 0aHOK KpPAcKH, KOTOPBIE HYXXHO KYIUTb IS
OKpaIlMBaHUs IWIMHAPUYECKOro cBoaa mnoxasaia. Pacxox kpacku 100 r Ha 1 M. Panuyc
HUJIUHAPA paBeH 2,9 M, JJIMHA CBOJA 6 M.

6 IIpumepsbl O1IIEHOYHBIX CPEACTB /sl MPOBEAEeHUs MPOMEKYTOUHOM aTTecTAlMN
6.1 Bonpochl 1151 IK3aMeHa:
1. ®ynkun. O6nacTh onpeesieHns U MHOKECTBO 3HaueHU GyHKiui. CBoicTBa PyHKIIMH.
CriocoOb1 3amanust pyHKIHH.
2. IlpomexyTkn BO3pacTaHHs U yObIBaHMS, HauOOJbIllee U HaUMMEHbIIEE 3HAUCHUs, TOUKU
dKCTpeMyMa (PyHKIUH.
3. [IpeobpazoBanus rpaduxos. [lapanienbHblil mepeHOC, CUMMETPUSI OTHOCUTEIBHO OCei
KOOpAMHAT M CHMMETPHUS OTHOCHUTENIBHO Hadaja KOOpPAMHAT, CUMMETPUS OTHOCHUTEIBHO
NPSIMON y = X, PaCTsDKEHUE U C)KaTUe BAOJb OCEH KOOPAMHAT.
4. CteneHu ¢ pauMOHAJIbHBIMU IOKA3aTEIsIMH, UX CBOMCTBA. CTENEHU C EHCTBUTEIBHBIMU
nokasareasiMu. CBOMCTBA CTENEHU C JEMCTBUTENBHBIM ITOKa3zarenaeM. [lokazarenbHas pyHKIMs.
5. Jlorapudm uucna. OCHOBHOE JIorapu(pMUUECKOE TOXKIECTBO. J[eCATUUHBIE U HATypalbHbIE
norapudmsl. [TpaBuna nelictBuii ¢ morapudmamu.
6. Jlorapupmuueckas ¢pynkuus. Jlorapudpmudeckue ypaBHEHUs: U HEPABEHCTBA.
7. Pagnannas mepa yrina. CHHYC, KOCHHYC, TaHI'€HC M KOTaHIT€HC yria. 3HaKd CHHYcA,
KOCHHYCa, TAHI€HCA U KOTAHT'€HCa 110 YETBEPTSIM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXaecTBa. Popmynsl npuseneHus. Dopmynbl
cioxeHust. PopMyiiel JBOMHOTO yria. @opMyJibl MOJOBUHHOIO YIJa.
9. TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U TPapUKH.
10. [TocnenoBarenbHOCTH. CIIOCOOBI 33/1aHUS U CBOWCTBA YUCIIOBBIX MOCIIEI0BATEIBHOCTEH.
ITonsTHE O Mpenene nocaea0BaTeIbHOCTH.
11. IIpousBoanas. ITonsaTHE O MPOU3BOAHON (DYHKIIMH, €€ TeOMETPUUECKUN U (PrU3NUECKHit
CMBICIL.
12. YpaBHeHue kacaTesbHOM K rpaduKy (yHKIHH.
13. [IpumeHeHre MPOU3BOIHON K UCCIIEIOBAaHUIO QYHKIIUNA U TIOCTPOCHUIO TPadUKOB.
14. TlepBooOpa3Has U MHTErpaJl.
15. IlpumeHeHne onpenesIeHHOro HHTerpaia 1 HaXOXKICHHS TUIOMIAIA KPUBOJIMHEMHOM
tpanenun. @opmyna Hetotona—IJleitonuna. [lpumenenus uaterpana B GU3UKe U reOMETPUH.
16. OcHoBHBIE TOHATHST KOMOMHATOPUKH. [lo/icueT uncna pa3menieHni, IepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEpOSATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOSTHOCTEH.
18. IIpencraBnenue JaHHBIX (TaOIUIIBI, TUArpaMMBI, TpaQUKH), TeHEpaTbHasi COBOKYITHOCTB,
BBIOOpKA, cpeiHee apupMeTuIecKoe, MeJuaHa.
19. B3anMHO€E pacnosiokeHue ABYX NMPsMBIX B ITpocTpaHcTse. [lapamiensHocTh npsmMoi n
mockocTH. [TapamiensHOCTh T1ocKocTel. [lepreHnKyIsIpHOCTh PSMON U IIJIOCKOCTH.
20. IleprieHAuKyISp U HaKJIOHHAsI. YTOJI MEXKIY IPSIMON U TUNIOCKOCTHIO. /IByrpaHHbIi yroi.
Yros Mexay MI0CKOCTAMU. [lepnenaAnKyIIpHOCT JBYX IJIOCKOCTEM.



21. 'eomerpuueckue npeodpa3oBaHus MPOCTPAHCTBA: MTAPAICTBHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO TTIOCKOCTH. [lapaimensHoe npoektupoBanue. [nomans opToroHanbHOW MPOEKIUH.

22. Ilonstue BekTopa. Moaysb Bektopa. PaBeHcTBO BekTOpOB. ClI0’KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHue BeKTopa Mo HaIpaBJIEeHUSIM. YTOJ MEXY IBYMS
BekTopamu. [Ipoekuust Bektopa Ha ock. KoopaunaTs! Bektopa. CKaJlipHOE TPOU3BEACHUE BEKTOPOB.

23. Ilpsimas u HakJioHHAs npu3mMa. [IpaBunbHas npusma.

24. TTapamienenunen. Kyo0.

25. Ilupamuna. [IpaBuibHas nupamuaa. Y cedeHHas nupamuaa. Tetpasp.

26. CummeTpuu B KyOe, B mapajuiesnenunene, B npusme u B nupamujie. CeueHus Kyoa, mpu3Msbl
U TTUPaMU/IBL.

27. HunuHap u KoHyc. Y ceueHHbI KoHyc. OCeBble CEUEHUsI U CEUEHUs, TapaJuIeIbHbIe
OCHOBAHHUIO.

28. Illap u cdepa, ux ceyenus. KacarenbHas I10cKocTh K cdepe.

29. ®opmysbsl 00bemMa Kyda, IpSIMOYTOJIbHOTO Hapasliesenuiea, IPU3Mbl, HIUIHHAPA.
®opmyiiel 00beMa MTUPAMUABI U KOHYCA.

30. ®opMyItbl TIIOMIAIN TTOBEPXHOCTEN WIMHAPA U KoHyca. Dopmysibl o0beMa 1apa u
wiomaau cepsl. [Tomodue ten. OTHOMIEHUS MIIOMIAeH MOBEPXHOCTEH 1 00EMOB OJOOHBIX TEIL..

6.2 IlpuMepsl 3axaHnii 1151 KOHTPOJIbHOI PadoThI
Bapuanr 1.

15
1. Kakomy 13 JaHHBIX IPOMEKYTKOB MPUHAMJIEKHUT YUCIIO 1—8?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) C . 12a'%p2
. Coxparute apobe ———= . 2 . o
o a a— _
3. HaiinuTe 3HaYeHNE BHIPAKCHHS — + ?1oat2s ai_g M A= 4,75.
4. KaxoBa 06acts onpeaencuust pyakiwn f(x) = V1 — x2?

5. YKaxuTe NpoMeKyTOK yObIBaHUS (PYHKIIMH, N300paKEHHON Ha PUCYHKE.
| & T T

i =1 .-
B AN ES
¥ i

B T e

6. TIposepuTs, sBnsercs 1 Gynkims f(x) = /x — 1 4eTHO# UM HEYETHOH.
7. Bpruncnute 3Hau€HUE BBIPAXKEHUS 3\/2 -3 i/7 + 44/3

5
8. OCBO60I[I/ITCCL OT UPPAlTMOHAJILHOCTHU B 3HAMCHATCIIC I[pO6I/I 3_\/6

alSb+abl>

9. Cokparure 1podp —————————
P APOOE 1 p05 105D

10. Pemmre ypaBHenue V4x? —3x —1=x+1

11. Pemmure ypasuenue 0,23*2 = 0,0016
nN* r2\*
12. HaiimuTe MHOXECTBO PEIICHUN HEPAaBEHCTBA (Z) : (—)

o 2
13. Haiigure 3nauenue peipaxenus 0,04



14. Yemy paBHO 3HaucHHe BepaxkeHus vVab , ectu b = 5

15. Pemmte ypaBuenue (x +4) + (x + 6) = 35

16. [Han tpeyromsauk ABC. Ilnockocts, mapannensHas npsimoii AB, nmepecekaer ctopony AC B Touke M, a
croporny BC — B Touke K. KakoBa mmmua orpeska MK, ecim Touka M — cepennna croporst AC u AB = 12
cm?

17. Orpesok AB He nepecekaeT mIOCKOCTh o TOUKH A 1 B ynaneHs! oT 3To# minockoctd Ha 9 cm u 13 cm. Yemy
PaBHO paccTOSHUE OT cepeAnHBI oTpe3ka AB 1o minockoctu o?

18. Pasnoxwure Bekrop m(5; —17; 11) mo Bekropam a(3;-2;0), b(-2;4;1), c(-1;-3;4).

19. Hans! Bextopsl a(4;-1;5) u b(3;Y;2). Ilpu kakoM 3HaYEHHUH Y BBIIONHICTCS PABEHCTBO @ * b = 147

20. Ilpu mapamtenapHOM mepeHoce obpasom Touku A(-3;1;2) sBisercs Touka Ai(5;-1;4). Haiigure
00pa3 touku B(-4;5;-7) nmpu 3TOM napajuieIbHOM MepeHoce.

Bapuanr 2.
7
1. Kakomy 13 TaHHBIX TPOMEKYTKOB MIPUHAIIICHKHUT YUCIIO E?

a) (0; 0,25) 6) (0,25; 0,5) B) (0,5; 0,75) r) (0,75; 1)
> C 5 15a16p?
. Cokparure qpo0b 25a8p6 " 2 . o
o a a— _
3. HaiinuTe 3HaYeHNE BBIPAKEHHS T T oaras ars PM A = 5,25.
4. KakoBa o0sactb onpenaeneaus Gynkiun f(x) = vx? — 6?

5. YKaxuTe NpoMeKyTKU Bo3pacTaHusi QyHKINH, U300paKEHHOW HA PUCYHKE.

TTTH T T

__I._ ul
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6. IIpoBeputs, sBisieTcs U GyHkims f(x) = 757 ETHOH MM HEUETHOH.

7. BpraucianTe 3Hau€HUE BBIPAKCHHUS Vﬁ -3 si/S +2V/6

8. OCBO6OI[I/ITCCL OT UPPAlTMOHAJILHOCTHU B 3HAMCHATCIIC I[pO6I/I 43%
a0*5+(ab)0’25

(ab)0,25+b0,5

9. Cokparute 1po0b

10. Pemrute ypaBHEeHUE Yx+3%x—-10=0

11. Pemmte ypaBHenue 212 — 2% = 96

1 4

X X
12. HaiimuTe MHOXECTBO pelIeHUIl HepaBEeHCTBA (E) : (g) > 9*

13. Haitmure 3nauenne Beipaxenns 0,09

14. Yemy paBHO 3HAYE€HHE BBIPAKECHUS Vab ,ecoub =7

15. Pemute ypaBuenue (x +4) + (x + 6) = 35

16. dan tpeyromsuk ABC. Ilnmockocts, napamnensHas npsimoil BC, nepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponst BC, ecnn Touka M — cepenuna otpe3ka AB u DK = 8
cm?

17. Yepes xonurl otpeska DP u ero cepenuny A mpoBeneHbl NmapajuielbHbIE HpsSMbIE, KOTOPHIE MEPECeKaroT
HEKOTOPYIO MJIOCKOCTh o B Toukax D1, P1, A; coorBercTBeHHO. Haiinure amuny orpeska PP1, ecim otpesok
DP ne mepecekaet miockocth oo 1 DD1 =25 cm, AA; =13 cm.



18. Pasnoxwure Bexkrop m(11; —4; 11) mo Bekropam a(1;2;3), b(2;-1;1), c(3;-5;2).

19. dansl Bexktopsl a(4;-2;y) u b(5;Y;-3). IIpu kakoMm 3Ha4YeHNH y BBIOJIHSIETCS PABEHCTBO a * b = 87

20. IIpu mapamtenpHOM mepeHoce obpazom Touku A(-8;6;-3) ssusercs touka A1(3;-7;2). Haiimure
00pa3 touku B(-1;-9;6) nmpu 3TOM napauieaIbHOM MEpeHoce.

6.3 IIpuMepsbl pa3HOYPOBHEBBIX 32124 M 3aJaHU I
Bapuanrt 1
Yacrs 1
1. Haiimure Ay nnsa Gyskuun y = x2, ecim xo = 2,Ax = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun y = f(x), onpeneneHHod Ha wuHtepBaie (-9;8).
Omnpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUAMHU a0CIiCC HA 3TOM WHTEpBaie, B
KOTOPBIX Ipou3BoIHAs PyHKIMH f (X) MOIOKUTETbHA.

¥
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// /F\\\
o / T \ ,1\ y=fx)
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiinure Touky MakcumMyma QyHkimu y = f(x), ecim u3BecTHo, uto f'(x) = —x? + 6x.
5. Haiinute HanMeHbIee U HanOOJbILEEe U3 3HAYCHUH, KOTOPOE IPUHUMAET (PYHKITHS

y = 0,5x3 — 9x2 + 48x na orpeske [0; 9].

6. Haiigute nepBooOpasnyro ¢pyHkuuu f(x) = — :

(6x+1)2°

dx
Va2x-1'
8. Ha xakom pucyHke n3o0paxkeHo ceuyeHue Kyoa miockoctbto PRT?

5
7. Borumcnute uHTETpat | )

9. JIByrpaHHBIid yros, oOpa3oBaHHBIM MONymIockocTsMH o U f3, paBeH 90°. Touka A ypmaneHa OT
rpaHeil AByrpaHHoro yria Ha 8 cM u 6 cm. Hailimute paccrosHue ot Touku A 10 pebpa
JIBYTPaHHOT'O yTJIa.

10. Pemute ypasuenue 2x* — 5x2 + 2 = 0.

. ]y CZ\ P
11. HaiinuTe 3HAUYCHUE BHIPAKECHHUS (ﬁ - —7) =

10 5/ Ag
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHuueHHON rpadukaMu QyHKUUN y = 2x, y = x — 2, x = 4.
" , _x2-1
13. Haiitu f'(1), ecru f(x) = =

14. HaiiguTe 1uiomiaib MOTHON MOBEPXHOCTH MPABHIBHON TPEYrOIbHON MPU3MBI, €CJIM U3BECTHO, YTO
O6oxoBOE pedpo B 8 pa3 OobIIE CTOPOHBI OCHOBAHMS, @ CyMMa JUTHH BceX péoep paBna 30.
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15. Haiigute mmomaaps pomOa, Jie)kaliero B OCHOBAHWH MHUPAMUJBI, €CITU BBICOTA MUPAMUIBI 9 cM,
oauH 13 yrioB pombOa 30°. bokoBbie rpaHu 00pa3yroT ¢ IMIIOCKOCThIO OCHOBAHUS yroJI, paBHbIN 60°.

16. Pemute HepaBeHcTBO V2x — 3 > x + 5.

17. Pemre ypasuenue 3**2 + 3% = 10,

18. Yrpocrute Bepaxkenue tgZa — sin‘a — tgla sin’a

YacTs 3.

19. Pemnte HepaBeHCTBO |x2 — 3x — 4| > 6.

20. PaBHOOEIpEHHBIN TPEYroJbHUK, OOKOBas CTOPOHA KOTOPOro paBHA D, a yros mpu OCHOBaHHH
paBeH [, BpamiaeTcsi BOKPYI TPSMOHM, COJEpKalied ero ocHoBaHHWe. Haiimurte TuTOmIans
MOBEPXHOCTH TeJla BpallleHUSI.

BapuanT 2
Yacrs 1
1. Haiinure Ay miia yHKUuu y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkuun y = f(x), onpeneneHHoi Ha wuntepBaie (-9;8).
Omnpenenute KOJIMYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUAMHU a0CICC HA 3TOM WHTEpBaie, B
KOTOPBIX Ipou3BoHAs GPyHKIMH f (X) OTpUIaTeIbHA.
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3. Haiitu untepsan yosiBanus Gpynkuun y = x* — 2x2.
4. Haiinure Touky MunuMyma Gyskiuu y = f(x), ecnu u3sectHo, uto f'(x) = —x% + 6x.
5. Haiigute HanMeHbIee ¥ HAaOOJIbIICE U3 3HAUCHHUI, KOTOPOE PHHUMAET (YHKIIUS

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
1

6. Haitnure nepBoobpasnyto ¢pyukimu f(x) = — (6x+1)2"

dx

V2x-1"
8. Ha kxakom pucyHke n300paxeHo cedeHne Kyba miockoctsio ABC?

3
7. Berumciure uHTErpa | 1




9. JIByrpaHHbIii yroj, oOpa30BaHHBIN MOMYIIOCKOCTIMHU o W [, paBeH 90°. Touka A ynameHa ot
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14.
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16.
17.

18.

19.
20.

rpaHeil ayrpanHoro yrima Ha 9 cMm u 3 cm. Haiinute paccrosHue ot Touku A 10 pebpa
JIBYIPaHHOI'O yIJIa.
Pemmure ypasnenue 3x* — 5x2 + 2 = 0.

o c8, ¢\ 7ps
Haiinute 3HaueHue BoIpakeHus | — — — ) - —

10 5 AT
Yacts 2
Hatinure momaas Gpurypsl, orpaHuueHHON rpadukamMu pynkuumit y = 4x,y = x — 3, x = 3.
o l _ x%-1
Haiitu f'(2), eciu f(x) = =1

Haiinure miomaas MoaHOW MOBEPXHOCTU IPABUIIBHOW TPEYTOJIbHOM MPU3MBI, €CJIM U3BECTHO, YTO

060okoBOE pedpo B 5 pa3 Oosblile CTOPOHBI OCHOBAaHHUSI, & CyMMa JJIMH Bcex pédep paBHa 42.
Ci

A,

Haiigure rutomans pomOa, JeKaliero B OCHOBaHHH NMUPAaMHJIBI, €CIH BBICOTa MUPaMUABL 12 cM,
onuH u3 yrioB pomba 30°. bokoBble rpaHu 00pa3yroT ¢ TIOCKOCTHIO OCHOBAHUS YTOJI, paBHBINH 60°.

Pemure nepaBenctBo V12x — 27 > x — 9.
Pemmre ypaBnenune 472 + 4% = 10.

sinSina 1+coscos a
YOpocTuTe BIpaXkeHUE —
1+coscos a sinSina
Yacte 3

Pemte HepaBeHcTBO |x2 — 6x — 1| > 6.
PaBHOGEIPEHHBI TPEYTOJBHUK C OCHOBAHMEM @ W YIVIOM 0, IIPH BEPIIMHE BPAIIAETCs BOKPYT
IPSAMOIA, coiepskaiiell ero ocHoBanue. HaiiuTe mioraas IMoBEPXHOCTH Tella BPAICHHUS.



