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1 NOSICHUTEJIBHAS 3AITUCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

PabGouass mporpamma yueOGHOro mnpenmera OOIL.07 Mamemamuka SBISETCS YacCThIO
00pa3oBaTeNbHON MPOrpaMMbl TOATOTOBKM CHEIMAIMCTOB CPEJAHEr0 3BEHA, pa3paboTaHHON B
cootBetcTBUU ¢ PI'OC CIIO no cnienmansaocTu 40.02.04 FOpucnpyoenyusi.

1.2 MecTo npeamMera B CTPYKTYpe NPOrpaMMbl NOJATOTOBKH CIIENHATUCTOB CPeHEro

3BeHA
VYueOubiii mnpeamer OOI1.07 Mamemamuka, W3y4aeTcsa Ha

0a3oBOM ypOBHe

B

o0mieo0pa3oBaTeIbHOM IHKJIE Y4eOHOro IJJaHa OCHOBHOW NpogecCHOHANbHONH 00pazoBaTENIbHON

nporpammsl crietalibHOCTU 40.02.04 FOpucnpyoenyus.

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COAEPIKAHUE peau3yeTcss B NPUKIAJHOM MOJyJe Ha
MaTepHale MPaKTHUECKUX 3aHATHH, OpPUEHTHPOBAHHBIX HAa ()OPMUPOBAHKE Yy 00YJAIONINXCS 3HAHUNA U
yMeHUH B 00JacTM MaTeMaTHKH, HaBbIKM MX HPUMEHEHHs B IMPAKTHYECKOW HpodecCHOHATBHOMN

IEATEILHOCTH.

1.3 O6bem yueOHOr0 mpeaMeTa H BU/bI y4eOHOH padoThI

Bun yuyeoHoii paboThl O0beM yacoB
O0beM 00pa30BaTEJIbHON IPOrpaMMbl Y4eOHOT0 IpeAMeTa 222
B TOM YHUCIIE:
OCHOBHOE coJIep:KaHHe: 190
B TOM YHUCIJIE:
- TEOpETUIECKOe 00yICHUE 78
- IPAKTUYECKHUE 3aHATHS 112
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NPUKJIATHOTO MOYJIs):
B TOM YHUCIJIE:
- IPAKTUYECKHE 3aHATHUS 6
€caMoCTOsITe/IbHAsA paboTa 22
Ipomexxyrounas arrectanms (quddepeHIITPOBAHHBIN 324eT, IK3aMeH) 4




2 INTAHUPYEMBIE PE3YJIbTATbI

B pesynbrare wusyueHus mnpeaMera y oOydaroIIMXCS JODKHBI OBITH  chOopMHpPOBaHBI
JUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHbBIC PE3YJIbTATHI.
JINYHOCTHBIE Pe3yJbTAThI

OcBoeHHe TporpaMMbl IpeiMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUYAIOLIUXCS
JUYHOCTHBIX PE3yJIbTaTOB:

TPaKTaHCKOTO BOCITUTAHUS:
yMEHHE B3aMOJICHCTBOBATh C COIIMAIIbHBIMA HMHCTUTYTAMHU B COOTBETCTBUU C MX (PYHKITUSIMH H
Ha3HAYCHUEM,;

MaTPUOTUYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOE OTHOILIEHHWE K TIOCYAApCTBEHHBIM CHUMBOJAM, HCTOPHUYECKOMY H HPHUPOAHOMY
HaCJIEeIMIO, NTaMATHUKAM, TpaauuusaM HaponoB Poccuu, noctwkeHusm Poccuu B Hayke, UCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSX U TPYAE;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIIOCOOHOCTD OLCHUBAThL CUTyAllUIO U HNPHUHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HCHHOCTU,

OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHHUC YCTOP'I‘II/IBOFO 6yz[ymero;

9CTCTUYCCKOI'O BOCIIMTAHHA:

9CTETUYCCKOC OTHOMICHUEC K MHUPY, BKIIOYAA OCTCTHKY 6BITa, HAaYyYHOTrO U TCEXHHUYCCKOI'O
TBOpYECTBA, CIIOpTa, Tpyda U O6IJ.I€CTBCHHBIX OTHOIJ_ICHI/II\/’I;

TOTOBHOCTb K CaAMOBBIPAXXCHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPECMIICHUC IPOABIATL Ka4Y€CTBaA
TBOpquKOﬁ JIMYHOCTH,

(b13MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3/I0pPOBOTr0 U OGe30MmacHOro odpasa KM3HM, OTBETCTBEHHOI'O OTHOLIEHHS K
CBOEMY 3/10pOBBIO;

aKTUBHOE HENPUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOpM NMPUUUHEHHUs Bpeaa (pU3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

TPYZAOBOI'O BOCIIUTAHMUSL:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JI00He;

TOTOBHOCTh K AKTHBHOW JI€ATEIbHOCTH TEXHOJOTMYECKONM M COLUAIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHHO BBHIOJIHATH TaKyIO JESITeIbHOCTD;

UHTEpEC K pa3uuHbiM cdepaMm NpopecCHOHAIBHON NeATeNbHOCTH, YMEHHE COBEpIIaTh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEl KU3HU;

9KOJIOTUYECKOIO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ JKOJOTMYECKONW  KyJIbTypbl, [OHHUMAaHHE  BIUSHUS  COLIMAJIBHO-
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHON Cpeibl, 0CO3HAHUE ITT00ATBHOTO
XapakTepa dKOJOTUYECKUX MPOOIIeM;

AKTUBHOE HENPUATUE IECUCTBUM, IPUHOCALLINX BPEIl OKPYX AIOIIEH CPELE;

YMEHHE MPOrHO3HPOBATh HEOJIArONMPHUATHBIE SKOJIOTHUECKHE MOCIEICTBHS MpeapUHIMAEMbIX
JIEMCTBUM, IPEAOTBPALLATD UX;

LIEHHOCTH HAay4YHOI'O ITO3HAHMUSL:
c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKH U 00IIeCTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha IUAJIOre KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO



CBOET0 MeCTa B NOJUKYJIBTYPHOM MHPE;
OCO3HaHUE LIEHHOCTU HAYYHOM JESITENbHOCTU, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIE.

VYuuteiBas CHCHI/I(l)I/IKy npeaMeTa, TMYHOCTHBIC PE3YJIbTAThI B IIPOrpaMME KOHKPETU3UPOBAHBI KaK:

JI1 - chopMHpPOBaHHOCTH TPEACTABICHUM O MAaTeMaTHKE KaK YHHUBEPCAJILHOM SI3BIKE HAYKH,
CpPEACTBE MOJCIIMPOBAHUS ABIEHUN U IPOLIECCOB, UAECAX U METOAAX MATEMATUKH;

JI2 - nmnoHMMaHWe 3HAYMMOCTH MATEMaTUKU Uil HAyYHO-TEXHHYECKOro Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHMSI K MaTEMAaTUKE KaK K 4aCcTH OOIIEYeIIOBEUECKON KYIbTYpPHI Uepes
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJIEH;

JI3 - pa3BUTHE JJOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHU S, aJITOPUTMUYECKON
KyJIbTypbl, KPUTUYHOCTH  MBIIUICHUS Ha ypOBHE, HEOOXOoIMMOM Uit Oymymien
po¢eCCHOHAIBHON JASATENBHOCTH, JUIS MPOAOKEHHUST 00pa30BaHMSI M CaMOOOpa30BaHUS;

JI4 - oBnajeHWEe MAaTEeMAaTUYCCKUMU 3HAHUSIMH M YMCHUSMH, HEOOXOJUMBIMH B TIOBCETHEBHOM
JKU3HM, JUISI OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCUUIUIMH Y JUCLHUIUIMH
po(heCCHOHALHOTO IUKJIA, JUIS TOJNydeHUs: OoO0pa3oBaHUsS B 00JACTAX, HE TPEOYIOIIHMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

JIS - TOTOBHOCTP M CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSYKEHUH BCEU JKU3HU,

JI6 - co3HarenpbHOE OTHOIICHUE K HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCIEUTHOM
npodeCCHOHAIBHON 1 0OIIECTBEHHOM JCATEIHHOCTH,

JI7 - TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOM W OTBETCTBEHHOM
JeATEIbHOCTH;
JI8 - TOTOBHOCTP K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHKAaMH B

00pa3oBaTenbHOM, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BATENLCKON, TPOSKTHOM U IPYTHUX
BUJIaX JESATENbHOCTH;
JI9 - orHomieHue K MPOoeCCHOHATBHOM AEATeTbHOCTH KaK BO3MOXHOCTH YYacTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMIECHAIIMOHATBHBIX MTPOOIIEM.

s hopMupoBaHHs 3TUX PE3yNbTATOB Y oOydaromuxcst GOpMHUPYIOTCS YHUBEpCATbHBIE
y4eOHbIe TCUCTBUS:
- IIMPOKas MOTHUBALIMOHHAsI OCHOBA YU€OHOU e TENbHOCTH, BKIIOYAIOIIAsl COIMATbHBIE,
y4eOHO-TT03HABATEIbHBIC ¥ BHCITHUE MOTHBEI;
- y4eOHO-TIO3HaBaTeNbHBIN HHTEpPEC K HOBOMY y4eOHOMY MaTepHally M CIIoco0aM perieHus
HOBOM 33734,
- OpHUEHTAllMs Ha MOHUMaHWE MPUYMH ycrexa B y4eOHOH JedaTeIhbHOCTH, B TOM YHUCIE Ha
caMoOaHaJIN3 ¥ CAMOKOHTPOJIb PE3yNIbTaTa, Ha aHaJIH3 COOTBETCTBHS PE3YIbTaTOB TPEOOBAHUSIM
KOHKPETHOH 3a71auu;
- CHOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH YUCOHOU JIEeATSIIBHOCTH;
- OpHUEHTAIVs B HDAaBCTBEHHOM COJIEP)KaHUU U CMBICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK U
MOCTYIKOB OKPY>KAIOIIUX JIFOJICH;
- OTHYECKUX YYBCTB — CTHIJa, BUHBI, COBECTH KaK PETYIATOPOB MOPAIBLHOTO
MTOBEJICHUS.

dopmuposanue Y'Y /| IpoBOIUTCS MPU MTOMOIIIH PEIICHHUS CIETYIOIINUX TUIOBBIX 3a/1a4:
- o0ecrniedyeHre BO3MOKHOCTH CaMOCTOSTEIIbHON TTOCTAHOBKH TIeJIeH 1 337129 B TIPEIMETHOM
00y4eHUH, TPOEKTHOW U Y4eOHO-UCCIEA0BATEIBCKOM NEATETPHOCTH 00YJarOIINXCS;
- obecrnedyeHne BO3MOKHOCTH CAMOCTOSITEIBHOTO BRIOOPA 00yUJaIOIIUMHKCS TEMIIA, PEKUMOB U
dbopM 0CBOEHUS TPEIMETHOTO MaTepHaa;
- obecrieueHre HATMYKUS B 00pa30BaTEIIBHON JIEATEILHOCTH COOBITHI, TPEOYIOIIHMX OT
00yJaromUXCsl MPEAbIBICHUS IPOAYKTOB CBOCH JESTEIILHOCTH.



MertanpeamMeTHble pe3yJabTaThl

OcBoeHHe TporpaMMbl IpeiMeTa COMPOBOXKIAETCS (POPMUPOBAHHUEM Yy OOYUYAIOLIUXCS
METaNpPEIMETHBIX PE3YJIbTAaTOB:

1. OBnaseHre yHUBEpCAIbHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUAMMU:

a) 0a30BbIe JOTMUYECKUE ICHCTBUSA:

OTIpEeICTIATH LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BHOCUTb KOPPEKTHBBI B JI€ATENbHOCTb, OLEHUBAaThb COOTBETCTBHUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIaJIETh HAaBBIKAMHM Y4€OHO-UCCIIEIOBATEIbCKON W TMPOEKTHOM [EeATEIbHOCTH, HaBBIKAMH
pa3perieHus mpooieM;

CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B TIO3HAHMUS;

(dbopMHpOBaHKE HAYYHOTO THIIA MBIIICHHS, BIIaJICHUE HAYYHOU TEPMUHOJIOTHEN, KIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTYATM3UPOBATH 3aa4y, BBIJIBUTATh TUIIOTE3Y €€
pellleHus, HAXOUTh apryMEHTHI JUUIsl JOKa3aTeNbCTBa CBOMX YTBEP)KIEHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU PEILICHHUS;

aHAJIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHUS 3314 Pe3yIbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

YMETb IEPEHOCUTH 3HAHMSI B TO3HABATEIIbHYIO U MTPAKTHUYECKYIO 001aCTH )KU3HEACSITEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEHU, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3aJauH, I0IyCKAIOIINE albTepHATUBHBIEC PEIICHNUS;

B) paboTa ¢ nuHpopmarueil:

BJIQJIETh HaBBIKAMH TMOJYYSHUSI HHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHEHO
OCYIIECTBIISATh MOUCK, aHATIN3, CUCTEMATU3AIIUI0 U HHTEPIPETaIli0 NHGOPMAIIUU PAa3THYHbIX BUIOB U
dbop™m mpeacTaBIeHNUS;

UCIOJNIb30BaTh CPeACTBa MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3AIlMOHHBIX 3a/Jad C COOJIIOJICHHEM TpeOOBaHUA
HPrOHOMUKHU, TEXHUKU 0€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBBIX U ITUYECKUX HOPM,
HOpPM HMH(POPMAIIMOHHOHN 0€30MaCHOCTH.

2. OBnaseHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU I€UCTBUSIMU:

a) obuieHue:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;

pacrno3HaBaTh HeBepOalbHbIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAUYE€HUE COLIMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(DIUKTHI,

BIIQJIETh PA3TMYHBIMU CITIOCOOaMM OOIICHHS M B3aUMO/ICHCTBHSI;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(DIUKTHBIE CUTYaIlUH;

Pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) COBMECTHasl AEATENbHOCTD:

MMOHUMATh U UCIOJIB30BaTh MPEUMYIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

MPUHUMATh L€ COBMECTHOM AESTENbHOCTU, OPraHU30BbIBATh U KOOPJAUHUPOBATH JACUCTBUS
10 €€ JOCTHIKEHUIO: COCTAaBJIATh IUIAH JACHCTBUM, pACIPEAEIATh POJIU C YUYE€TOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

mpenjaraTb HOBBIE MPOEKTHI, OLEHUBATh MJIEM C MO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSX pEAlIbHOrO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

OCYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHUE B PA3IMUHBIX CUTYalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.

3. OBnazeHue YHUBEPCATIbHBIMU PETYJISITUBHBIMU ACHCTBUSIMH:



a) CaMOOPTaHMU3AITHUS:

CaMOCTOSITENIPHO OCYIIECTBIISTh I03HABATEIbHYIO JESTEIbHOCTh, BBUIIBISATH HPOOIEMBI,
CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B 00pa30BaTEIbHON JESITEIBHOCTH M KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHHMs HPOOJIEeMbl C Y4ETOM HMEIOIIHUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHMIO M IPOSIBICHUIO LIMPOKON SPYAULUH B pa3HbIX 00IACTIX
3HaHM, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh HaBBIKAMHU IMO3HABATEIHHON peQIIeKCHN KaK OCO3HAHMS COBEPIIACMBIX NEHCTBHU H
MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUM;

MCIIOJIB30BATh MPUEMBI pe(IICKCHUH /ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHHUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, Ipeanoaraiuii chpopMUPOBAHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IMOHMUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTb 32
CBOE IIOBEJICHHE, CHOCOOHOCTh aJaNTHPOBATHCA K SMOLIMOHAIBHBIM HM3MEHEHUSIM M IPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMM, BKJIIOYAIOUIEH CTpPEMJICHHE K JOCTHXKEHHMIO eI MU YyCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXHOCTEH;

COLIMAJIHBIX HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOLIEHHS C JIPYTMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTth KOH(INKTHL;

I') IpUHATHE ce0s U IPYTUX JIIOJeH:

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX JIFOAEH TP aHAIMU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPaBO U MPABO APYTHUX JItOJIeH Ha OMIMOKH.

VYuuteiBas crenu@uKy npeamera, MeTanpeIMeTHbIe pe3yJbTaThl B MporpaMMe KOHKPETHU3UPOBAHbI
KaK:

M1 - ymeHue omnpeaensaTy LEIU JEATEIBHOCTH, 3aJaBaThb IapaMeTpbl M KPUTEPHUH HX
JIOCTUKEHUS;

M2 - yMeHue BHOCUTb KOPPEKTUBBI B JIEATENBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBAaTh PUCKHU TOCIIEICTBUN JESTEIbHOCTH;

M3 - BnajieHue HaBbIKaMU y4eOHO-HCCIIE0BATENILCKOM 1 IPOEKTHOM €A TEIbHOCTH, HABBIKAMHU
paspenieHus: mpooiem;

M4 - cnocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJIOB pPELICHHS
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B [TO3HAHUS;

M5 — cnocoOHOCTh BBISBIISAT MPUUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJM3UpOBaTh 3aj]ady,
BBIIBUTaTh THIIOTE3Y €€ PEelIeHMs], HAXOIUTh apryMEHThI JJIsl JOKa3aTelIbCTBA CBOUX YTBEP)KIIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M6 - crmocoOHOCTh aHaNIM3UPOBATh IOJYyYEHHBbIE B XOJI€ PELIEHUs 3aJadyd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

M7 - criocoOHOCTb BBIIBUTaTh HOBBIE UAEH, NIPEIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS,

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PELICHUS;

M8 - BiageHue HaBbIKAMM IOJIydyeHMs] HMH(OpMAnUM M3 HCTOYHUKOB PpA3HBIX THIIOB,
CHOCOOHOCTh CaMOCTOSITETILHO OCYLIECTBIATH MOMCK, aHAU3, CUCTEMATU3ALUI0 U WHTEPIPETAIHIO
MH(POPMAaLMU Pa3IMYHBIX BUJOB U (JOPM IPECTABICHMUS;

M9 - cocoGHOCTH OCYIIECTBIATh KOMMYHHKAILIUU BO BCEX c(hepax KU3HU; apryMEHTHPOBAHHO
BECTH JIUAJIOT, YMETh CMATYaTh KOH(JIUKTHBIE CUTYallMH; pa3BEPHYTO U JJOTMYHO U3J1araTh CBOK TOUKY



3pEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPENICTB;

M10 - crtocoOHOCTb MOHUMATh U UCTIOIB30BaTh IPEUMYIIECTBA KOMaHTHON U WHAWBUYAIbHOM
paboThl; MPUHUMATh LI€TH COBMECTHOMN JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh JEHCTBUS
10 €€ JOCTUKEHUIO: COCTABJIATh IUIAH JACUCTBUM, PACIIPEAEIATh POJIU C yYETOM MHEHUN Y4aCTHUKOB
00CyX/1aTh Pe3y/bTaThl COBMECTHON PabOTHI; IpeAIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJIEH C MO3ULIUH
HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH; OCYILLECTBIISITh [IO3UTUBHOE CTPATErMUECKOE
HOBEJICHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

M11 — ymMeHue caMOCTOSITENILHO COCTABIIATH TUIAH PELICHUS TPOOIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOYTEHUH;

M12 - ctocoOHOCTB JaBaTh OLIEHKY HOBBIM CUTYAIUSIM, BHOCUTh KOPPEKTUBBI B 1A TEIILHOCTD,
OLIEHUBATh COOTBETCTBHME PE3YJIbTATOB LIEJSAM; BJIAJETh HAaBbIKAMU I1O3HABATENbHOMN peduieKcun Kak
OCO3HAaHHS COBEPILIAEMBIX JECUCTBUH M MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU JIIs OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIlIECHUS;

st hopMHUpOBaHUS ATUX PEIYIABTATOB Y 00ydaromuxcs (OpMHUPYIOTCS YHUBEPCATbHBIE
yueOHble JefcTBuU:

PerynaruBHeie

- IPUHUMATh U COXPAHATH y4eOHYIO 3aauy;

- YUUTHIBAaTh BBIJEJIEHHBIE IIPENIOaBATEIIEM OPUEHTHUPHI IEUCTBUS B HOBOM Yy4€OHOM
MaTepuaje B COTPYIHUYECTBE C IIPENOJaBaTEIIEM;

- IJIAHUPOBATh CBOM JIEUCTBHS B COOTBETCTBUH C IIOCTABIICHHOM 3a/1a4eil U
YCIIOBUSIMU €€ pealln3alliy, B TOM YHCJIe BO BHYTPEHHEM IUIAHE;

- YYUTHIBATh YCTAHOBJICHHBIC TIPAaBUJIA B TUNIAHMPOBAHUU M KOHTPOJIE CIIOCO0a
peleHus;

- OCYIIECTBIISATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 10 Pe3yNIbTaTy (B ciydae
palboThl B MHTEPAKTHBHOM cpeJie MOJIb30BaThCs peakiel Cpeibl pelieHus 3a/1a4n);

- OLICHMBATh MPaBUJIBHOCTh BBIITOJIHEHUS JEMCTBYS Ha YPOBHE a/IeKBAaTHOU
PETPOCHEKTHUBHOM  OLIEHKH COOTBETCTBHS PE3Y/IbTaTOB TPEOOBAHUAM JTaHHOM 33/1a4M U
3aJJaYHOM 00J1acTH;

- aZIcKBaTHO BOCIIPMHHUMATh IIPEIUIOKEHHS U OLIEHKY ITpenoaBaTeiieil, TOBapHUILEH,
poauTENEN U IPYTUX JHOIEH;

- pas3nn4arh Coco0 U pe3yibTaT AeHCTBHS;

- BHOCHUTb HEOOXOUMbIE KOPPEKTUBBI B IEHCTBUE MOCIE €r0 3aBEPILIEHUSI Ha OCHOBE
€ro OLIEHKHU U y4€Ta XapakTepa C/IeIaHHBIX OIMOOK, UCIOIb30BaTh MPEIOKEHUS U OLIEHKH IS
CO3/1aHMsI HOBOTO, OOJiee COBEPUIEHHOI'O pe3yibTaTa, HCIOJIb30BaTh 3aluch ((UKcaluio) B
mudpoBoil ¢opmMe xoaa M pe3yibTATOB pEIIEHUS 3a/1a4M, COOCTBEHHOM 3BydYalled peud Ha
PYCCKOM, POJIHOM U MHOCTPAHHOM SI3bIKaX.

ITo3naBaTenbHbIE

- OCYIIECTBIISATh MOUCK HEOOXOAUMOW HH(pOpPMAIMU Ui BBIIOJHEHUS Y4eOHBIX
3aJaHUi C HCIOJb30BaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIIONEANN, CIPAaBOYHUKOB (BKIIIOYAs
AIIEKTPOHHBIE, IU(PPOBBIE), B OTKPHITOM HH(POPMAIMIOHHOM TMPOCTPAHCTBE, B TOM 4YHCIIE
KOHTPOJIMPYEMOM NpoCcTpaHCcTBe MIHTEpHETAa;

- OCYIIECTBIATH 3amHCh ((UKcalnio) BEIOOPOUHON HMH(pOpMaLKUK 00 OKpYXKaloLleM MHUpPE U O
ceOe caMoM, B TOM 4ucIie ¢ momouibio nHerpymenToB UKT;

- HUCIOJb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, B TOM 4HCIE MOJAENU (BKIouas
BUPTYaJIbHBIE) U CXEMBI (BKJIIOYAsi KOHLIENTYaJIbHBIC) JUIS peLLICHHs 3a/1a4;

- CTPOWTH COOOIIECHHS B YCTHON M MUCbMEHHOH (hopMme;

- OpHEHTHPOBAThCA Ha pa3HOOOpas3ue CrocoOOB pelIeHus 3a/1a4;

- OCHOBaM CMBICIIOBOTO BOCIPHUATHUS XYA0KECTBECHHBIX U IMO3HABATEIBHBIX TEKCTOB, BBIIECIATH
CYIIECTBEHHYIO HH(POPMALIMIO U3 COOOIICHUH pa3HBIX BUIOB (B IEPBYIO O4Y€pelb TEKCTOB);

- OCYWIECTBIATh AaHAIW3 OOBEKTOB C BBIICJICHUEM CYILIECTBEHHBIX M HECYLECTBEHHBIX
IIPU3HAKOB;

- OCYILECTBIATh CUHTE3 KaK COCTABICHHUE LIEJIOTO U3 YacTeH;



- TMPOBOAMTH CPAaBHEHHE, CEPHALIMIO U KIACCU(PHUKALIMIO 110 3aJaHHBIM KPUTEPUSIM;

- yCTaHaBJIMBaTh IPUYMHHO-CIICJICTBEHHBIE CBSA3H B U3y4aeMOM KpYTe SIBJICHMI;

- CTPOUThH DPACCYXJAEHUS B (opMe CBSA3UM IMPOCTBIX CYKIEHUH 00 O0OBEKTEe, €ro CTPOCHHH,

CBOMCTBaX U CBS3SX;

- 000011aTh, T. €. OCYILIECTBIIATh T€HEPAIU3aLI0 U BbIBEIEHHE OOIIIHOCTH /TSl LIEJIOT0 psijia Win

KJIacca eIMHIYHBIX 00bEKTOB Ha OCHOBE BBIJICJICHUS CYIIIHOCTHOW CBSI3H;

- OCYLIECTBJIATh IOBEACHUE IOJ| MOHATHE HAa OCHOBE PAacllO3HaBaHMs OObEKTOB, BbIJECICHUS

CYLLECTBEHHBIX IPU3HAKOB U UX CUHTE3Q;

- YCTaHaBIMBaTh aHAJIOTUHU;

- BJAJETh PSJIOM OOIIMX NPUEMOB pEIICHU 3a/1a4.

KomMmyHMKaTHBHBIE

- JIEKBaTHO UCHOJIb30BaTh KOMMYHUKAaTUBHBIE, IIPEXKIE BCETO pEUEBBIE, CPEACTBA AJIs PELICHUS

pa3INYHBIX KOMMYHUKATHBHBIX 33[a4, CTPOUTh MOHOJIOTUYECKOE BBICKa3bIBaHUE (B TOM UHUCIIE

COMPOBOXAAsi €ro ayJAuOBH3yaJIbHOW TMOJICPXKKOW), BIIAJETh IUATOTUYECKOW (opMon

KOMMYHHKAIIMM, MCIIOJB3Ysl B TOM uucie cpeactBa U uHcTpyMeHTl KT u aucraHiimoHHOrO

OOIIICHUS,

- JIOIYCKaTh BO3MOKHOCTh CYILLECTBOBAHMs Yy JIIOJIEH pa3IMYHbIX TOUYEK 3PEHMS, B TOM YUCIIE

HE COBIAJAIOUINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MMO3ULINIO TapTHEPA B OOIIEHUU U

B3aUMO/ICHCTBUY;

- YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIAMHALMN PA3JIMYHBIX TO3ULUH B

COTPYJIHUYECTBE;

- (opMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

- JIOrOBAapUBAThCS U MPUXOAUTH K OOIIEMY PELIEHUIO B COBMECTHOM J€ATEIbHOCTH, B TOM

YHCJIE B CUTyallul CTOJIKHOBEHHSI HHTEPECOB;

- CTPOMTb MOHATHBIE JJI NAapTHEPA BHICKA3bIBAHMSI, YUUTHIBAIOIINE, YTO MAPTHED 3HAET U

BUJIUT, a 4TO HET;

- 3aJaBaTh BOIIPOCHI;

- KOHTPOJIUPOBATh JEHCTBUS MApTHEPA;

- HCHOJB30BaTh PEUb JJIS PETYJISLUU CBOETO JEHCTBUS;

- JICKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEICTBA JJIs PEIICHUS PA3IMYHBIX KOMMYHUKATHBHBIX

3aJa4, CTPOUTh MOHOJIOTMYECKOE BbICKA3bIBAaHHE, BIIAJIETh JUATOTHUECKON (hOpMOii peuH.
®opmupoBanne Y'Y /[ npoBOAUTCS IPU MOMOLIY PEIIEHUS CIEAYIOMHNX TUIIOBBIX 3a/1a4:

- TNOJUAMCUMIIMHAPHBIE U METANPEAMETHBIE IOIPY>KEHUS I UHTCHCHUBBI;

- MeTojoJiorndyeckue U pumocopckue ceMuHaphbl;

- ydeOHO-HCcCceIoBaTenbcKas padboTa 00yJarmmXxcs, KoTopas mpeanoiaraeT BelOop TeMaTUKH

UCCIIE/IOBaHMsI, CBI3aHHON C HOBEHIIUMH JOCTH)KEHUSIMH B 00J1aCTH HAYKH U TEXHOJIOTHUH;

- KOMITJIEKCHBIE 3a/1ayll, HANpaBJeHHbIE HAa pPEUICHHE aKTyalbHBIX MPOOJEM, JIekKalluX B

OnmkaiineM OyayiieM oOyJaromuxcs: BbIOOp AaibHeel o0pa3oBaTeibHON WK pabodei

TPAeKTOPHH, ONPEEICHNE KU3HEHHBIX CTpaTerui 1 T.11.;

- TIOJIy4eHHe MPEeIMETHBIX 3HAaHUH B CTPYKTYpax, aJbTePHATUBHBIX 00pa30BaTEIbHOM

OpraHM3aliy: y4acTe B JUCTAHIIMOHHBIX KOHKYpCaX U OJUMIIHNA/aXx;

- CaMOCTOSITE€JIbHOE OCBOCHUE IJ1aB, PA3/IEJIOB M TEM YU€OHOI 0 MpeIMeTa;

- CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C HICTOYHUKAMH PECYPCOB: HH(POPMAIMOHHBIMU

UCTOYHUKAaMH, (POHIaMU, IPEICTABUTEISIMU BIACTH U T.IL.;

- CaMOCTOSITENIbHOE YIPaBIIEHUE PECypcaMu, B TOM YHCJIe HEMaTepUATbHBIMH;

- Tpe3eHTalus pPe3yJbTaTOB MPOESKTHOIH paboThl Ha Pa3MUYHBIX 3TANax ee peaan3aluu

IIpenmeTHble pe3yJIbTaThI

TpeGoBaHusT K TPEAMETHBIM pE3yJbTaTaM OCBOCHMsI 0a30BOro Kypca y4eOHOTro mpeamera
OO0I1.07 Mamemamuxa:.

[11- BmameHwe MeTOJaMU JIOKA3aTENIbCTB, AQJITOPUTMAMHM pEUICHUS 3ajJad; yMEHHue



dbopMynupoBaTh ONpeAeNeHusl, aKCHOMbl U TEOPEMBbI, MPUMEHSITh WX, MPOBOAMUTH JOKa3aTelbHbIE
paccyX/IeHUs B XOJI€ pPELICHUs 3a/1ay;

[12 - ymeHue onepupoBaTh MOHATUSMU: CTEIICHb YHCIIA, JOTapU(M YUCIIA; YMEHHUE BBINOIHAThH
BBIUUCIICHHE 3HAYeHWH M mpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH U Jorapudmamu,
npeoOpazoBaHus APOOHO-PAMOHANIBHBIX BhIPAKEHHUIA;

I13 - ymeHue onepupoBaTh MOHATUSAMU: pallMOHAIBHBIE, UPpALMOHAIbHBIC, I1OKAa3aTeJbHBIE,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[14 - ymenue omepupoBaTh MOHATHAMU: (YHKLHS, HENpepbIBHAS (DYHKIMS, MpPOU3BOIHAS,
nepBoOOpasHasi, ONPEIEICHHBIN HHTErpall; YMEHHE HAXOIUTh IIPOU3BOIHBIC HIIEMEHTAPHBIX (PYHKIUH,
UCMONb3Yysl CIPaBOYHbIE MAaTepUallbl; HUCCIEN0BaTh B MPOCTEHINMX CiydasX (YHKIMM Ha
MOHOTOHHOCTb, HAXOJWUTh HAaWOONBININE W HAUMEHBIIUE 3HAYCHHS (YHKIMHA; CTPOUTH TpaduKu
MHOT'OYICHOB C UCIIOJIb30BaHUEM alllapara MaTeMaTHYECKOIO AaHAJIN3a; IPUMEHATH IIPOU3BOJAHYIO IIPU
pelIeHUH 3aJad Ha JBW)KEHME; pellaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 33Jauyd Ha HauWOOJbIIME U
HaVMEHBIIIME 3HAYCHMs], HA HaXO0XKICHUE IIyTH, CKOPOCTH U YCKOPEHUS,

[15 - ymeHnue omepupoBaTh MOHITHUAMH: pallMOHATIbHAs (YHKUHWSA, MOKa3aTeabHas (DyHKIIHS,
cTerneHHass (QyHKuus, Jorapudmuyeckas (QyHKIUS, TPUTOHOMETpPUUYECKHE (YHKLIUH, OOpaTHbIE
(GyHKIMHU; YMEHUE CTPOUTH rpadUKu M3y4eHHBIX (DYHKIIHA, UCIOIB30BAaTh IPadUKU MPH U3yYCHHH
IPOLIECCOB ¥ 3aBUCUMOCTEMH, IIPH PEIICHUH 3a/]a4 U3 IPYTUX y4eOHBIX IPEIMETOB U 33]a4 U3 peaJbHON
YKU3HH; BRIpAXATh ()OPMYJIaMH 3aBUCUMOCTH MEXy BEITMUYNHAMH;

I16 - ymeHue pematb TEKCTOBBIE 33/]a4d PA3HBIX TUIIOB (B TOM YHCIIE HA MTPOLIEHTHI, TOJIU U YaCTH,
Ha JIBKEHHE, paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH, 33/1a4M 13 00J1aCTH yIIpaBIeHUs JINYHBIMU
U ceMeiHbIMU (PMHAHCAMU); COCTAaBJIATh BBIPAXKEHMSI, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI IO
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh MOJIYYEHHOE PELIeHHNE U OLIEHUBATh MPaBA0N0J00OHOCTh PE3yIbTaTOB;

I17 - ymeHue onepupoBaTh MOHATUSMU: CpeHEE apuPpMETHUECKOoe, MeauaHa, HauboJbllee U
HalMEHbIIIee 3HaYeHUs, pa3Max, JTUCIEepPCHs, CTaHIapTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeHHe
U3BJIEKATh, WHTEPIPETHPOBATh HHPOpPMAIMIO, NPEICTABIECHHYI0 B TaOIuIaxX, Ha JuarpamMmax,
rpaukax, OTpaXarollyl0 CBOWCTBA PEeaJIbHBIX MPOLIECCOB U SBJICHUMN; MPEICTABIATh HH(POPMALIHIO C
MOMOIIbIO TAOJIUI] U JUarpamm; UCCIIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpau4ecKuX METOJIOB U DJICKTPOHHBIX CPECTB;

18 - ymeHue onepupoBaTh MOHATUSAMU: CIy4alHBINA OMBIT U cly4yailHOe COOBITHE, BEPOSITHOCTh
CJIy4aifHOTO COOBITHS; YMEHHE BBIUYUCIATH BEPOSTHOCTH C MCIIOJIB30BAaHHEM IpaHuecKuX METOJIOB;
NPUMEHSTHh (POPMYIIBI CIOKEHHUSI U YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (PAKThl U (HOPMYIIbI
IpU pelIeHUH 337a4; OLIEHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMHU; YMEHHUE MPHUBOJIUTH IPHUMEPHI MPOSBIECHUS 3aKOHA OOJBUIMX YHCENl B MPHUPOAHBIX U
OOIIeCTBEHHBIX SIBJICHUSX;

I19 - ymeHune onepupoBaTh NOHATUSAMU: TOUKA, IPSIMAasi, INIOCKOCTh, TPOCTPAHCTBO, IBYIPAHHBIN
YTOJ1, CKPEIMBAOIINECS MPAMbIE, TAPAIIEIBbHOCTh U NEPIEHANKYIAPHOCTh MPSAMBIX U INIOCKOCTEH,
YTOJ MEXIY IPSIMBIMH, YTOJI MEXKAY NPAMOU U IJIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTAMU, PACCTOSHUE
OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY IPSAMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHUE
UCIIOJIb30BaTh MIPU PEIICHUH 3a/1a4 U3y4eHHBIC (DAKTHI M TEOPEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATD
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

I110 - ymeHue omepupoBaTh HOHATHSAMH: MHOTOTPAHHUK, CEUYEHHUE MHOTOTPaHHHKA, KYO,
napajulelenuIe], Mpyu3Ma, MUpaMuaa, GUrypa W MOBEPXHOCTh BpANICHHUS, IMIMHAP, KOHYC, IIap,
cdepa, ceueHus (GUrypsl BpallleHHs, IUIOCKOCTh, Kacaromasics cepsl, IWINHAPA, KOHYyca, IIIO0MA b
NOBEPXHOCTH IHUPAMHIBI, NPU3MBI, KOHyca, IIUIMHIpA, IUlOmans cdepsl, 00beM Kyoa,



MPSIMOYTOJIBHOTO MapajieNienuiea, MUPaMUIbl, MPU3MBI, LWIMHIpA, KOHYcCa, IIapa; yMEHHue
n300pakaTb MHOTOIPAHHUKHU U TTIOBEPXHOCTH BPAIICHUS, UX CEUYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CHUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh MPaBUIIbHBIE MHOTOIPAHHUKY;

I111 - ymeHue omepupoBaTh MOHATHUSMU: JBHKEHHE B MPOCTPAHCTBE, MOA0OHBIE (PUTYpHI B
IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOILIICHHE IUIOIA/Iei MOBEPXHOCTEN M 00bEMOB MOIOOHBIX (DUTYp TIpH
pEeIlIeHUH 3a/aY;

[112 - ymeH#e BBIYUCIATH T€OMETPUUECKUE BETUUYMHBI (JUTMHA, YToJl, IUIoLaab, 00beM, IJI0IIa/Ib
MMOBEPXHOCTH ), UCTIOJIb3YysI U3y4EHHBIE ()OPMYJIIbI U METO/IBI,

I113 - ymeHnue onepupoBaTh HNOHITUSIMU: HPSAMOYIOJbHAs CUCTEMAa KOOPAMHAT, KOOPAWHATHI
TOYKHU, BEKTOpP, KOOPJAHMHATHI BEKTOpA, CKAIIPHOE IIPOMU3BEIECHUE, YIOJI MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C MOMOIIBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CepeMHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUKAMM;

[114 - ymenue BbIOMpaTh MOAXOIAIINI U3YYEHHBIN METOJI AJIsl peIIeHUs 3aJaul, paclio3HaBaTh
MaTeMaTudeckue (aKkThl U MAaTEMATHYECKHUE MOJICIH B MPHPOJHBIX M OOIIECTBEHHBIX SBJICHHSX, B
HCKYCCTBE, YMEHHE MPUBOJUTH IMPUMEPbl MATEMATHUYECKUX OTKPBITUH POCCHICKOH M MHUPOBOMU
MaTeMaTUYECKON HAYKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

HaumeHoBaHue Conep:xanue yuyeOHOro marepuasa u opMbl OPraHUu3aNUuM JAeITeJIbHOCTH Oo0bem Koabi
pas3iesos o0yyaromuxcs B Yacax pe3yJbTarTo
U TeM B OCBOEHHU
oon
1 2 3 4
Pa3nen 1. Anreopa. 112
Conep:xanue yueOHOro MaTepuaJia JI1, M6, M8,
Tema 1.1.BBenenne. | Maremaruka B HayKe, TEXHUKE, DKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOIOIHAX K 2 MI11, 112, IT14
MPAaKTUYECKOH AeaTeNbHOCTH. Llenn u 3a1aun n3ydeHus: MaTeMaTUKUA IPU OCBOCHUHU
npodeccuii CI1O u cnemmansrocteii CITO.
Conep:xanue yueOHOro MaTepuaJia
Llenble u paMoHanbHbIE Yncia. JleficTBuTeNnbHbIe uncna. [IpuoamkeHnble 2 JI1, J14, I12
BbIuncieHus. DOpMyIIbl COKPAIIEHHOTO YMHOXKEHHUS.
Tema 1.2. Pa3Burtue
HORSTHS ¢ THCIE. IIpakTH4yeckue 3aHATHSA
Apudmernueckue AeMCTBUS HAJl YUCIaMH, HaX0XKACHUE MPUOIMKEHHbBIX 3HaYeHUH 4 JI4, M11, 113
BEJIMYMH U TIOTPEUTHOCTEN BhIUMCIICHUI (a0CONIOTHON M OTHOCUTENBHOM ), CpaBHEHHE
YHCIIOBBIX BBIPAKCHU.
[Ipeobpa3oBaHue paoOHANBHBIX BeIpakeHUH. [IpumMenenne Gopmys COKpaieHHOTo
YMHOKEHHUS. Penienne panroHaabHbIX YPAaBHEHUN U HEPABEHCTB. 4 JI4, M11, 113
Tema 1.3. ®yHKunu u Conep:xanue yueOHOro MaTepuaJia
rpaguiu. Oynkuuu. OOMacTh ONpeNeNeHuss W MHOXECTBO 3HAa4YeHWH; rpaduk QyHKIMH,
nocrpoenue rpadukoB GpyHKINH, 3aJaHHBIX PA3TUYHBIME CIIOCOOAMHU.
CroiictBa ¢GyHKIMH. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHWYECHHOCTD,
nepuonYHocTb. CriocoObl 3ajaHus (QYHKIIHH. 6 13, M1

[IpomexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HAYCHHUSI, TOUKH
skcTpemyMa.  ['paduueckas  mHTepnperauus.  [Ipumepsl  QyHKIIMOHAIBHBIX
3aBHCHMOCTEH B peajbHbIX Mpolleccax U sBICHUAX. ApupMeTHUEeCKHe onepaluu Hajl
¢ynkuusamu. [ToHsTre 0 HENMPEPHIBHOCTH (DYHKITHH.

CrnoxHas GyHKIMS (KOMITO3UIIHS).




O6parsbie Gynakmuu. O6IaCTh ONpeIeTIeHUS U 00J1aCTh 3HAYCHUH 00paTHON (DYHKITHH.
I'padux o6paTHO# GyHKINH.

[IpeoOpazoBanus rpaduxos. [lapamiensHbIil IEPEHOC, CAMMETPHS OTHOCHTEIHLHO OCEH
KOOpJIWHAT U CUMMETPHUS OTHOCUTEIIEHO Hauaia KOOPIUHAT, CHMMETPHSI OTHOCHUTEIBHO
MPSIMOM y = X, pacTsDKEHUE U C)KaTue BIOJb OCel KOOPAMHAT.

I[IpakTnyeckue 3aHATHS

[Tpumepsl 3aBUCUMOCTEN MEXAY MIEPEMEHHBIMU B PEAIBHBIX MPOLIECCaX U3 CMEXKHBIX
mucuutuiiH. Onpenenenue Gynknuii. [loctpoenne u ytenne rpagukoB GyHKIHMHA.
HccnenoBanue ¢pynkmun. CBoicTBa JIMHEHHOM, KBaAPaTUIHOM, KYCOUHO-TMHEHHON 1
npoOHo-1MHENHON ¢yHKUuH. HenpepbIBHbIE U TeproAnYecKe (QYHKIIUH.
IIpeoOpaszoBanus rpaduka Gynkuu. ['apmonnueckue konedanus. [Ipuknanneie
3ajauu.
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J7, M3, M11,
114

Tema 1.4. Kopuu,
CTEeNEeHH U JIorapu(pmbI.

Conep:xanue yueOHOro MaTepuaJia

Kopun u crenenu. KopHu HaTypanbHOM CTENEHM W3 YUCIa M HUX CBOWCTBA.
HppannonaibHble ypaBHEHHUS.

Crenmenu ¢  paluoOHalIbHBIMU  IOKa3aTelasiMH, UX cBodcTBa. CreneHu ¢
NEHUCTBUTENBHBIMA  NOKazaTesssMH. CBOMCTBA  CTENEHM C  JCHCTBUTEIBHBIM
nokasaresneMm. [lokazarenbHas pynkuus. [lokazarenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudm. Jlorapugm umncna. OcHoBHOE JorapupmMHUecKoe TOXIECTBO. JlecATHUHBIE
U HatypanbHble Jorapudmsl. [Ipasuna neiicteuii ¢ norapudmamu. [lepexon k HoBomy
ocHoBaHuto. Jlorapupmuueckas ¢Qynxuusa. Jlorapudpmuyeckue ypaBHEHUS U
HEPABCHCTBA.

10

JI4, I11, 112

IIpakTHYecKkue 3aHATHS

Brruncnenue u cpaBHEHNE KOpHEN. BolllosIHeHne pacyeToB ¢ paaukanaMmy. Pemenue
UppalMoOHAILHBIX YPaBHEHUH.

J14, M2,
M7, TI5,
16

A

HaxoxneHnne 3HaueHHil CTENEHEN ¢ pallMOHANBHBIMU MTOKa3atessiMu. CpaBHEHHE
creneneil.  IIpeoOpazoBaHusi  BBIpAKEHUI, COJEpXKAIIUX  CTENeHU. PemieHue
[OKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB.

J14, M2, M7,
I15, 116

Haxoxnaenue 3naueHuil jorapudma Mo Hpou3BOIBLHOMY OcHOBaHuio. Ilepexon ot
OTHOTO  OCHOBaHusi  Jjorapupma k  apyromy. CpaBHeHue  Jorapudmos.
JlorapudmMupoBanue W TOTCHIIMPOBAHHWE BBIpaXeHUU. Pemienwe morapumMudecKux
YpaBHEHUH U HEPABEHCTB.

J14, M2, M7,
115, 116




Tema 1.5. OcHOBBI
TPUTOHOMETPHU

Conep:kanue y4eOHOT0 MaTepuaJa

Panuannas mepa yria. CuHyc, KOCUHYC, TAHT€HC M KOTaHI'€HC yrja. 3HaKu CUHYCA,
KOCHHYCa, TAHI€HCA U KOTAHI'€HCA 10 YETBEPTSAM.
OcHoBHblE TpUroHomerpudeckue Toxaectsa. opmyinsl npusenenus. opmyibl

cioxxeHus. @opmyisl 1BoiHOrO yria. @opmyiisl nosIoBUHHOTO yria. [IpeoOpa3oBanue 8 MO, T
CYMMBI TPUTOHOMETPUYECKHX (PYHKIUHI B IPOU3BEJCHNUE U POU3BEICHHS B CYMMY.
[IpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKEHUI.
Tpuronomerpuueckue GyHKIUH, UX cBOicTBa U rpaduku. O01acTh onpeneneHus u
MHOKECTBO 3HaU€HUH TpUroHoMeTrpuueckux ¢pyHkunii. O6paTHbIe
TPUTOHOMETpHUYECKHE (YHKIIMUA. APKCUHYC, apKKOCHHYC, QpKTaHT€HC M apKKOTAHTEHC.
[Ipocreiimme TPUroHOMETPUUECKUE YPABHEHUS.
Pemenue TpUroHOMETpUUECKUX YpaBHEHUI OCHOBHBIX THUIIOB.
[Ipocreiimme TPUrOHOMETPUYECKUE  HEPABEHCTBA.
IIpakTHyeckue 3aHATHS
Paguannblli MeTOH M3MEpEHUs YIVIOB BpalllEHUS U CB3b C IPaLyCHOHM MEpOM.
[Ipumenenne ¢opmyn s mpeoOpa3oBaHUsS TPUTOHOMETPUUYECKHX BBIPAKEHUI. 12 J18, M7, T15
[Ipocreiimme  TpUrOHOMETPUYECKHE  ypaBHEHHMsS W HEpaBeHcTBAa.  PemnieHue
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB.
Conep:xanue yueOHOro MaTepuasa
] TlocnenosarensHocTU. CrIOCOOBI 3a/1aHUS U CBOWCTBA YHCIIOBBIX
Tema 1.6. Hauana nocnenosarenbHocTel. [lonsaTue o nmpenene nocnenosareabHocTH. CylliecTBOBaHUE
MaTeMaTH4YeCKOro npeiesaa MOHOTOHHOM OrpaHHuYeHHOM nocneoBareabHocTH. CyMMHpOBaHUE
aHaJM3a. MIOCJIE0BATEIBHOCTEN.
IIponsBonnas u eé [IpousBonnas. [lonstue o npon3BoAHON QYHKIIUH, €€ TEOMETPUUECKUN U (PU3NUECKUI 6 2. T11. T14
NpUMeHeHHue. CMBbICII. YpaBHeHHe KacaTelbHOH K rpaduky ¢yHkuuu. IIpousBojgHBIE CYMMBI, T

Pa3HOCTH, NPOU3BEIACHUSA, 4YacTHOro. I[IpoM3BOJHBIE OCHOBHBIX 3JEMEHTapPHBIX
¢ynkuuid. [IpomsBomnas cioxHOM (yHkuuu. IlpumMeHeHHe TNPOU3BOAHOM K
uccienoBaHuio (QyHKUMH W mocTpoeHuto rpadukoB. Bospactanme u yObiBaHHe
(yHKIMH, COOTBETCTBHE BO3PACTAHUS U YObIBaHMS (DYHKIIMI 3HAKY TPOU3BOAHOM.

IMpakTuyeckue 3aHATHSA




RN

UucioBasi MMOCIIEAOBATENLHOCTb, CHOCOOBI €€  3aJaHWs, BBIYMCICHHS WICHOB
nocienoBarenbHOCTH. Haxoxaenue npenena nocienosarenbHocTy. [lpaBuna u
dbopmynsl nuddepeHiupoBanms, TabaUIIa TPOU3BOAHBIX MIEMEHTAPHBIX (PYHKITUH.

MexaHn4YeCcKUii U TE€OMETPUYECKHM CMBICI IIPOU3BOJHON. Y PaBHEHUE KACATEIbHOMN B 12 M2, M11, 1114
obeM Buze. MccenenoBanue GyHKIMU ¢ TOMOILBIO Tpou3BoHON. HaxoxaeHnue
HanOOJIBIIETO M HANMEHBILETO 3HAUCHHSI (DYHKITHH.
Conep:kanue y4eOHOIro MaTepuasa
] IlepBooOGpa3Has u unrterpai. [IpuMeHeHue onpeaeaeHHoro HHTerpaia Juis HaXoXKJIeHUs 4 JIe, 1114
Tema 1.7. UaTerpan n IIoLIaIU KpuBOJIMHENHON Tpaneuuu. @opmyna Herotona—IJlelionuua. Ilpumenenus
€ro NpuMeHeHHe. UHTETpaja B (U3NKE U TEOMETPHUH.
IIpakTnyeckune 3aHATHSA
] Wurerpan wu nepBooOpasHas. HaxoxneHue 1nepBooOpa3sHONW U BBIYMCIEHUE 16
ornpeienI€éHHOro uHTerpana. [lpumenenne uHTerpana Juist BBIYMCIEHUS (PU3NUECKUX M11,1114
BEJIMYMH U IUIOIaaen Gpuryp.
CamocrosiTesibHas padora.
Pabota ¢ yueOHOIi U cripaBOYHOI TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JISKIUH, peleHne 6 JI5, M11, 1114
yIpakHEeHHUH 1o 00pasily, MOAroToBKa pedepaToB U COOOIIEHUI.
Pa3nes 2. KomOuHaTOpuKka, CTATHCTHKA U TEOPHUS BepPOSITHOCTEN. 20
Conep:xanue yueOHOro MaTepuaJa
1 OcHoBHBIE TOHATUS KOMOMHAaTOpUKU. [Togcyer yncia pa3mMenieHnii, IepecTaHOBOK, JI1, 1114
Tema 2.1. KomOunaropuxa coyeranuil. @opmyna onnoma HerotoHa. CBolicTBa OMHOMUHAIIBHBIX KOY(Q(MUIIMEHTOB. 4
Tpeyroneuuk Iackans.
IpakTuyeckue 3aHATHSA
] TlpaBuna komOuHaTOopuKu. Penienne KoMOMHATOPHBIX 3a/1a4. Pa3menienus, coueTanus 6 JI9O.M7,
MI11,I18

n nepectaHoBkH. buHoMm Herorona u tpeyronsHuk [lackans. [Ipuknannasie 3anaqn.

Conep:xkanue y4e0OHOIro MaTepuasa




CoOmITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHNE BeposiTHOCTel. [lonsaTre o

Tema 2.2. DiieMeHTBbI HE3aBHCHUMOCTH COOBITUH. JIuCKpeTHAs clyJaiiHas BEeIMYMHA, 3aKOH €€ paclpeaeieHusI. 4 M8, I11, I17,
TeOPUHU BEPOSITHOCTEH 1 UucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOM BEJIMUMHBI. 118
MaTeMaTH4ecKoi [TonsiTre 0 3aKkOHE OOJIBLINX YHUCEI.
CTATHCTHKH. [IpencraBnenne JaHHBIX (TAaOIHUIIBI, TUArPAMMBI, TPAQHKH), TeHEpaTbHAs
COBOKYITHOCTb, BBIOOPKa, CpeHee apu(MEeTHIECKOEe, MeTHaHA.
[TonsiTHE 0 3a/1a4ax MaTEMaTUYECKOM CTATUCTHUKHU.
I[pakTuyeckue 3aHATHS
1 Kiaccudeckoe onpesieneHue BEposiTHOCTH, CBOMCTBA BEPOSTHOCTEM, TeOpeMa O CyMMe 6 JI9, M2,
BeposATHOCTEM. Bpluncinenue BeposTHOcTeH. [IpencraBieHue YMCIOBBIX 118, T114,
naHHbIX. [IpuknagHeie 3anaun. 117
Pasnen 3. T'eomerpus. 86
Coaep:xanue yueOHOro MaTepuaJia
1 B3auMmHoOe pacnoioxeHue JByX MpsMbIX B IpocTpaHcTBe. [lapannenbHOCTh NpsaMoil U
mockocTH. [lapannensHocTs mockocteil. [leprnenaukynsspHOCTh OpSIMON U
IJIOCKOCTH. [lepreHInKyisip 1 HaKJIOHHAsL. YTOJI MEXKAY NPSMOM U IIJIOCKOCTBIO.
JIByrpaHHbIi yroiy. Yrod Mexay ImIocKocTsIMu. [lepnenanuKkyispHOCTh ABYX J13, M5, M9,
IIJIOCKOCTEM. 10 119, 1114
I'eomeTpuueckue npeodbpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPUS
OTHOCHUTEJIbHO IJIOCKOCTH.
[TapannensHoe npoekTrpoBanue. [1nomans OpTOroHaNIbHON NPOEKIUH.
Tema 3.1. Ilpsamble n N3o0paxenue npocTpaHCTBEHHBIX QUTYD.
IJIOCKOCTH B IIpakTHYecKkue 3aHATHA
NPOCTPAHCTBE. ] B3auMmHOe pacnonoXeHHUs NPSIMbIX. YTOJI MEXAY IPSIMbIMH.
B3aumHoe pacnosnokeHue NpsMbIX M IUIOCKOCTEW. [lepneHIuKynsp M HakJIOHHas K
IUIOCKOCTH. YTOJI MEXY MPSMON U INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PaCIOI0KEHUN T13.M2.M5.I11
IpsSIMOH | TUIOCKOCTH. Teopema o TpexX MepHneHIUKYISPax. 14 Hlb H’ 14 Y
,

[Ipu3Haky ¥ CBOMCTBA MapaJUIEIbHbIX U MEPIEHAUKYISAPHBIX INIOCKOCTEN.

PaccrosiHMe OT TOYKM 1O IUIOCKOCTH, OT NPAMOMN 0 INIOCKOCTH, PACCTOSHUE MEXKIY
IIJIOCKOCTSIMU, MEXY CKPEHIIMBAOIIMMUCS IPSIMBIMHU.

[TapamiensHOE IPOEKTUPOBAHKUE U €I0 CBOKWCTBA. Teopema O IJI0Iaay OPTOrOHAIBHON
MIPOEKIINA MHOTOYTOJIbHUKA.




CamocrosiTesibHas padora.
Pabota ¢ yueOHOM U CIIpaBOYHON JTUTEPATYPOM, paboTa ¢ KOHCIIEKTOM JIEKIIHH, pereHUe
yIpaxHEeHH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUN.

JI3,JI5,M2,I11,
110, 1114

Tema 3.2.
KoopauHarts! u
BEKTOPbI.

Conep:kanue y4e0OHOIro MaTepuaa

[IpsimoyronbHas (AexapToBa) cucTeMa KOOpAUHAT B pocTpaHcTBe. Dopmyna
pacCTOAHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHUs Cephl, INIOCKOCTH U IPSIMOH.
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOPA Ha 4KCi0. Pa3iioskeHne BeKTopa 10 HaIlpaBJICHUAM. YTOJI MEXKIY ABYMsI
BekTopamu. [Tpoekuust BekTopa Ha ock. KoopannaTel BekTopa. CkansipHoe
IIPOU3BE/ICHUE BEKTOPOB.

JI3, M4, 1113

IlpakTH4yeckue 3aHATUSA

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpJAMHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPEPHI, INTOCKOCTH. PaccTosiHue Mexy Toukamu. [leiicTBus
C BEKTOpaMHu, 33JJaHHbIMU KoopauHataMu. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB.
BektopHoe ypaBHEHHE TPSAMOU U INIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB MPHU
JI0OKA3aTeJIbCTBE TEOPEM CTEPEOMETPUHU.
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JI3, M12, 1114,
113

CamocrosiTebHas padora.
Pabota ¢ yueOHOIi U cripaBOYHOI TUTEpaTypoil, paboTa ¢ KOHCIIEKTOM JISKIUH, peleHne
yIpakHEeHHUH 1o 00pasily, MOAroToBKa pedepaToB U COOOIIECHUI.

713, J15, M12,
14

Tema 3.3.
MHororpanHuKu
H KpYyIJbIe Tejaa.

Conep:xaHue y4eOHOro MaTepuaJsia

MHororpansslie yriasl. Beltykiasle MHOrorpaHHuku. IIpsMas M HakJIOHHas HpU3Ma.
[IpaBunbnas npusma. [lapamnenenunen. Ky6. IMupammupa. [IpaBunbHas mupamuia.
VYceuennas nupamuaa. Tetpasap.

Cummetpu B KyOe, B apajienenumnese, B mpu3Me u B nupamujae. CeueHus Kyoa,
IIPHU3MbI U TUPpAMHUBI. Hpe)ICTaBHeHI/Ie O IMpaBUJIbHBIX MHOI'OI'paHHUKAX.

Hunuaap u koHyc. Y cedeHHbI koHyc. OceBble CeUeHUs U CEUSHHU S, Mapalie/IbHbIe
ocHoBanuto.lllap u chepa, ux ceuenus. KacarenpHas miockocts k cpepe. O6beM u ero
n3mepenue. MHrerpanpHas popmyna ooObema.

dopmyiel 00BeMa Ky0a, IPSIMOYTOIEHOTO MapajuIeNienuIe1a, IPU3MbI, IIIHHPA.
dopmynsl 00beMa MHpaMuIbl U KoHyca. DopMyITbl TUIOMIA M TOBEPXHOCTEH IUITUHAPA
u konyca. ®opmyibl o0beMa 1mapa u miomaan chepsl.

[TonoOue Ten. OTHOMIEHUS MO TOBEPXHOCTEN U 00EMOB MOJOOHBIX TEI..

14

JI1, M4, I11,
I110
I111

IIpakTuyeckue 3aHATHSA




Paznmuunsie BUJIbI MHOT'OI'PAHHUKOB. Hx I/I306pa)K€HI/ISI, CCUCHUA U PA3BCPTKH.
CI/IMMeTpI/IH TEJI BpalllCHUA 1 MHOI'OI'PAaHHUKOB. Brrancnenue HHOIHa,Z[CI;'I 1 00BEMOB.

J14, M7, M10,
I111, I112, 1114

CamocrosiTesibHas padora.
Pabota ¢ yueOHOM U CIIpaBOYHON JTUTEPATYPO, paboTa ¢ KOHCIIEKTOM JICKIIHH, peIicHUE
yrIpaxHEeHH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUN.

JI4, 1111, 1112,
I114

Tema 3.4. [Ipumenenue
OCHOB CTepeoMeTpHUH B
npogeccuoHaIbHOM
JAesITeJIbHOCTH

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COoepKAHUE TPUKJIATHOTO
MOYJIs1)

[Tpumepsl cummertpuii B mpodeccun. Ilpumenenune B npohecCHOHATBHON AEATEIbHOCTH
Pa3JIMYHBIX BUJIOB MHOI'OI'PAHHUKOB U TeJ BpameHus. [locTpoeHne cedyeHuii U pa3BepToK.

IlpakTH4yeckue 3aHATUSA

[Ipumenenne cuMMETPUH B POPECCUOHANBHON AesATeNIbHOCTH. [IpuMeHenne pa3au4HbIX
BUJIOB MHOTOTPAaHHUKOB M TEJ BpallleHHs B MPOCKTUPOBAHUHM U pa3padOTKe OOBEKTOB
nu3aiiHa. Pemenue 3amau Ha KOMOWHAIMM TEOMETPUYECKHX Tel (IMIMHAP-TIPH3Ma,
WIMHAP-TIMpaMHIa, KOHYC-TIpU3Ma, KOHyc-pamunaa, cdepa- mpusma). Iloctpoenue
CEUEHUN U Pa3BEPTOK PA3IMUHBIX TeJl, IPUMEHEHUE MOCTPOEHUN B IpOoeCcCHOHATbHOU
NEeSATEIbHOCTH.

J14, M7, M10,
11, 1112, 1114

KouncyabTanuu

IIpome:xxyTouHasi arTecTanus (IK3aMeH)

Bcero:

222




4 YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITIPEJMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieueHne
Jlnst peaM3aniiu  MporpaMMbl  y4eOHOTO MpeaMeTa NpPeAyCMOTPEHO HaIM4Yhe CIETyHOIUX
CHEIMAIbHBIX TTOMEIICHUH:
— Kabuner maTematuku:

— OcHoBHOe o6OopynoBanue: [locka mnonakartHasi; MyJIbTUMEIUNWHBIA KOMIUIEKT
(mpoektop Casio XJ-V2, skpan Lumien EcoPicture); IlapTel yuenuueckue npoiinbie; Ctoi
npenoaasarens; CTyibs.

— Ilporpammuoe o6Gecrnieuenue: 1. Microsoft Windows 7 Professional (OOO
"Tlacupux Komnsroteps: ['pyn”, 'K Ne55 ot 03.05.2011 r., muuensus Ne48467770 ot 06.05.2011
r.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "ITacuduk Komnsrorepsr ['pyn", 'K
Ne254 o1 01.11.2010 r., munen3us Ne47549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBo6ogHoe). 4. Adobe Acrobat Reader (cBoGomHOE).

4.2 UudopmainuoHHoe odecriedeHne peaju3aiiuu MPporpaMmal

Jlyis peanu3anuu nporpaMMbl yaeoHoro peameTa oudmnoreunsiidi poun BBI'Y ykomiiekroBaH
MEYATHBIMH U 3JIEKTPOHHBIMU U3JaHUSMHU.

OOyuaromuecss U3 4YMCIa WHBAIWIOB M JIUIl C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 3I0POBBS
oOecrieyeHbl TMEYaTHBIMH W JJICKTPOHHBIMH  00pa3oBaTeIbHBIMH  pecypcamu B (opMax,
aJaTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

OcHoBHas JInTeparypa
1. Amumos, 1. A. Konsrun, FO.M. u np. Maremartuka: airedpa u Hadajia MaTEMaTHIECKOTO
aHanmu3a, reomeTpus. Anredpa u Hadana: yueoHuk. @I'OC / I1I. A. Anumos, 10. M. Konsrun u ap.
— Mocksa: M3narensctBo «lIpocremenney», 2023. — 464 c. — ISBN: 9785091072105.—Texcr:
anekrpornbii.—URL: https://znanium.ru/catalog/document?id=432591
2. AranacsH, JI.C., byry3o0B, B.®. u 1p. Matemaruka: anredpa u Hauajia MaTeMaTHUECKOT O
aHanu3a, reometpus. ['eomerpus: yueOHuk (ba3oBblii u yriayOseHHBINH YPOBHH)
/ JI.C. ArtanacsiH, B.®. byty30B u ap. - Mocksa: U3narensctBo «IIpocsemenue», 2024. — 288 c. -
ISBN:9785091121377.-Tekcr:anekrponnsiit. URL: https://znanium.ru/catalog/document?id=447184
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEIMETA

KOHTpOJIB H OLICHKa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCAMCETHBIX PE3YJIbTATOB

OCYHIIECTBIAKOTCA B COOTBETCTBHUU CO CICAYIOIIUMU IMOKA3aTCIIAMMU:

PesyabTaTnl 00yyeHus

OcHOBHbBIE OKA3aTeJIH OLICHKHU pe3yJibTaTra

Tema

OueHo4YHOe CPeICTBO

JInuy"ocTHEIE

JI1 - chopMupoBaHHOCTH
IPEJICTaBICHUM O MAaTEMaTUKE KaK
YHHUBEPCATbHOM SI3bIKE HAYKH,
CPENCTBE MOJEIUPOBAHUS SIBJICHUN
U TIPOIIECCOB, UAESIX U METOAAX
MaTeMaTUKHU

Tema 1.1. BBenenue

Tema 1.2. PazBuTHe NOHATHS O
qrcie

Tema 2.1. KomOunaropuka
Tema 3.3. MHOTOTrpaHHHUKHU U
KpyTJIbIE Tela

YCTHBIN OMpOC (1.5.1)
YCTHBIN OIPOC (11.5.1)

YCTHBIN OIPOC (1.5.1)
YCTHBIN OMpOC (1.5.1)

JI2 - mnonmmanme 3HauuMocTh | Tema 1.6. Hauana YCTHBIH O1poc (m.5.1)
MaTeMaTUKU JUTSt HAay4YHO- | MAaTEMaTHYECKOTO aHaJn3a.

TEXHUUYECKOTO nporpecca, | [IpousBonHas u eé

c(hOpMUPOBAHHOCTh OTHOUICHUSI K | IPUMEHEHUE

MaTeMaTUKe Kak K  4YacTu

o011eyeI0BeyecKoi KYJIbTYpPbI

yepe3 3HAKOMCTBO C HCTOpHUEl

pa3BUTHUA MaTeMaTHKH,

SBOJIIOIMEH MAaTeMaTUYeCKUX Haen

JI3' - pa3Butne gormueckoro | Tema 1.3. @yHkimu u rpaduku | yCTHBIH Ompoc (1.5.1)
MBbIIUIEHUs, mnpocTpaHcTBeHHOro | Tema 3.1. Ilpsmbie u YCTHBIN o1poc (m.5.1)
BOOOpaXXeHUs, aJITOPUTMHUYECKON | TNIOCKOCTH B MMPOCTPAHCTBE [IpakTuueckoe 3aHsiTHE
KYJBTYDBI, KPUTUYHOCTH Ne 1 (camocTosaTenbHas
MBIILICHUS Ha YpOBHE, pabora)

HeoOxomumoMm  juis  Oynymeit | Tema 3.2. Koopaunats! u YCTHBIH o1poc (m.5.1)
npodecCHOHAIbHON BEKTOPBI [IpakTrueckoe 3aHsTHE

JeSITeNbHOCTH, Ui MPOAOJIKEHUS
00pa3oBaHus 1 caM000pa30BaHMs

Ne 1 (camocTosiTenbHas
pabora)

JI4- oBimageHne MaTeMaTUYECKUMU
3HAHUAMU 5 YMEHHSIMH,
HEOOXOMMMBIMA B IIOBCEIHEBHOI
JKM3HH, 11 OCBOECHHS CMEXKHBIX
€CTECTBEHHO- HayYHBIX
IACIIATUINH " IACIIATUINH
npo(hecCHOHANBFHOTO [HKIA, s

MOJTy4EeHUS oOpa3oBaHUs B
o0nacTsx, HE TpeOyIoIMx
yriIyONeHHOH  MaTeMaTH4YecKOi
MOJrOTOBKH

Tema 1.2. Pa3zsurue OHATHS O
YHUCIIe

Tema 1.4. KopHu, crenenu u
sorapu@msl

Tema 3.3. MHOrorpaHHUKY U
KpyTJIbIE TeNa

Tema 3.4. I[IpumeHeHnEe OCHOB
CTEpEOMETpUU B

YCTHBIN OITpOC (1.5.1)
IIpakTnueckoe 3aHATHE
Ne 1-2 (camocrosiTenbHas
paborta)

YCTHBIN OITpocC (1.5.1)
IIpakTHueckoe 3aHsATHE
Ne 1-3
(camocTosiTenpHas
paborta)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

ITpakTnueckoe 3aHATHe
No 1 (camocTosiTenbHas

npodeccCHoHABLHOM paboTa)
JIESITEIIbHOCTH
JIS - roroBHOCTB U criocoOHOCTh K | Tema 1.7. MaTerpan u ero YCTHBIN OITPOC
00pa3oBaHUIO, B TOM YHCIIC pUMCHEHHE (m.5.1)

caM000pa30BaHUIO, HA
IIPOTSKEHUU BCEH KU3HU

Tema 3.1. [Ipsimble u
MJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OMpOC (1.5.1)

YCTHBIN OMPOC (1.5.1)




Tema 3.2. KoopauHaTsl 1
BEKTOPBI

JI6 - co3HaTeapHOE OTHONIICHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTEITHOM
npodecCHOHATBLHOM "
0OIIIeCTBEHHOM JIeITEILHOCTH

Tema 1.7. UnTerpan u ero
MIPUMEHEHUE

YCTHBIN OMpOC (1.5.1)

JI7 - TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsiTHE
Neo 1 (camocTosiTenbHas
pabota)

JI8 - rOTOBHOCTh K KOJUIEKTUBHOU

pabote,  COTPYIHHUYECTBY  CO
CBEPCTHHKAMHU B
o0pa3oBarenbHON, OOIIECTBEHHO
MIOJIC3HOM, yueOHo-

HCCIIEN0BATENIBCKON, IIPOEKTHON U
JPYTHX BUOAX AESITEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[TpakTuyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIIEHHUE K
po(heCCHOHATILHOM IeATEIbHOCTH
KaK BO3MOXXHOCTHM y4acTHS B
peIIeHun JIAYHBIX,
0OIIECTBCHHBIX,IOCYIAPCTBEHHBIX
00IIeHaIMOHATIBHBIX TTPOOIEM

Tema 2.1. KomOGunaropuka

Tema 2.2. DneMeHThI TEOPUU
BEPOSATHOCTEN U
MaTE€MaTUYeCKOU CTaTUCTUKHU

IIpakTHueckoe 3aHsaTHE
Neo 1 (camocTosiTenbHas
pabora)
[IpakTdeckoe 3aHaTHe
No 1 (camocTosiTenbHas
pabora)

MeranpeameTHble

M1 - ymeHue onpenensitb Heiau
JIeaTelIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX
JOCTHKCHUS

Tema 1.3. ®yHkuuu u rpadpuku

YCTHBIN OMPOC (1.5.1)

M2 - ymMeHHEe BHOCUTb KOPPEKTUBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATh PUCKHU ITOCIIEICTBUI
JIEATEIIbHOCTH

Tema 1.4. KopHu, cTenenu u
Jorapupmbl

Tema 1.6. Hauana
MaTEMaTUYECKOTO aHAJIN3A.
[TpousBogHas u eé
IIPUMEHEHNE

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.1. IIpamble u
IJIOCKOCTH B IIPOCTPAHCTBE

IIpakTHueckoe 3aHsATHE
Ne 1-3
(camocrosiTenpHas
paborta)

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[TpakTudeckoe 3aHATHE
No 1 (camocTosiTenbHas
paborta)

M3 - BrajeHMe HaBBIKAMU
MO3HABATENbHOH, Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
IEeITEILHOCTH, HaBBIKAMH
paspenieHust mpooaemM

Tema 1.3. ®ynkuuu u rpaduku

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

M4 - ctocoOHOCTH M TOTOBHOCTE K
CaMOCTOSITCIILHOMY TTOUCKY
METOJIOB PEIICHUS TPAKTUIECKIX
3aJ1a4, TPUMECHECHHUIO Pa3IMYHbIX
METOA0B ITO3HAHUS

Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tea

YCTHBIN OIIPOC (11.5.1)

YCTHBIN OITPOC (11.5.1)




MS5 - ciocOOHOCTE BEISBIISATE
HpI/I‘-II/IHHO-CJIGI[CTBeHHBIe CBs3HU U
aKTyaJIM3UpOBaTh 33/1auy,
BbIABUT'AaTb I‘I/IHOTe3y cec peHleHI/ISI,
HaXxOJIUTh apIryMEHTHI JJIS
JI0Ka3aTeIIbCTBA CBOMX
YTBEP)KJICHHH, 3a71aBaTh
apaMeTpel U KPUTEPUU PELICHUS

Tema  3.1. Ilpsmble w
IUIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN onpoc (1m.5.1)

M6 - criocOOHOCTH aHATTU3UPOBATH
MOJIYYCHHBIE B XO/I€ PEUICHUS
3aJja4uM Pe3yJIbTaThl, KpUTHUYECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIIOBHSIX

Tema 1.1.BBenenue

YCTHBIN onpoc (1.5.1)

M7 - CHocoOHOCTH BBIABUIATH
HOBBIC HJICH, npeyaraTh
OpUTHHAJIbHbIE MMOAXOIBI H
peuieHusi, CTaBUTh MPOOJEMBI U
3aJ1a4H, JIOMyCKaroLue
aJIbTEPHATHUBHBIC PEIICHUS

Tema 1.4. KopHu, creneHu u
J0rapupmMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

Tema 2.1. KomOGunaropuka

Tema 3.3. MHOrOIrpaHHUKH U
KpyTJble Tena

Tema 3.4. [IpumeHeHre OCHOB
CTepeOMeTpUH B
npoQeCCHOHAIBHON
JIeSITeIbHOCTH

[IpakTudeckoe 3aHaTHe
Ne 1-3
(camocTosATENBHAS
pabora)

[IpakTudeckoe 3aHaTHe
No 1 (camocTosiTenbHas
pabora)

IIpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTHueckoe 3aHsTHE
No 1 (camocTosiTenbHast
paborta)

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

MS - BnageHue HaBLIKAMHU
MOJTyYCHUsT HHPOPMAIIUH U3
HUCTOYHHUKOB Pa3HbIX THITOB,
CIIOCOOHOCTH CaMOCTOSITEIBLHO
OCYIIECTBIIATH TIOUCK, aHAJIN3,
CHUCTEMATHU3AIMIO U
HUHTEPIPETALNIO0 HHPOPMAITUU
pa3InYHBIX BUIOB U (hopm
npeCTaBICHUS

Tema 1.1.BBenenue

Tema 2.2. DneMeHTHI TEOPUH
BEPOSATHOCTEN U
MaTEMaTHUYECKON CTATUCTUKU

YCTHBIN omnpoc (1.5.1)
YCTHBIN OITPOC (11.5.1)

MO - crtocoOHOCTH OCYIIECTBISAThH
KOMMYHHUKAITUU BO BceX cepax
KHM3HU, apTyMEHTUPOBAHHO BECTH
Auaior, yMEeTb CMATYaTh
KOH(JIMKTHBIE CUTYallUH,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOYKY 3PEHHS C
UCTIONIb30BAHUEM SI3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. IIpamsle u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITpOC (11.5.1)

YCTHBIN OITpOC (1.5.1)

CPEICTB
MI10 - cmocobnocte moHuMaTh u | Tema 3.3. MHOrorpaHHUKH U [IpakTrueckoe 3aHsTHE
HCIIOJIB30BaTh MIPEUMYIIECTBA | KPYTJIbIE TEIa No 1 (camocTosiTenbHas

KOMaHJHOW W WHIUBHAYaJIbHOU

pabora)




paboTHI;

[IPUHUMATh  [EJIH  COBMECTHOU
JESTEIbHOCTH, OpPraHU30BBIBATh U
KOOPJAMHUPOBATh JIEHCTBUS IO €€
JOCTHMKEHHUIO: COCTaBISITh  IUJIaH
JICUCTBUN, paCHpEeNesATh POJIH C

y4eTOM  MHEHHH  YYaCTHHKOB
o0cyx1aTh pe3yJIbTaThl
COBMECTHOH paboThI;

npe/yiaraTb  HOBBIE  IIPOEKTHI,
OLICHMBATh WJAEH C  IO3HULUH
HOBU3HBI, OPHUI'MHAJIBHOCTH,

NPaKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISATH TTO3UTHBHOE
CTpaTETUYECKOE MOBEICHHE B
Pa3TUYHBIX CUTYAIUSX, IPOSIBIISITH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITMATHBHBIM.

Tema 3.4. [IpumeHeHue 0CHOB
CTEpPEOMETPHUH B
npodeccuoHanbHOM
JIeATETbHOCTH

IpYIIIOBOE TBOPUYECKOE
3ananue (1.5.3)
[TpakTHyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

IPYMIIOBOE TBOPYECKOE
3amanue (11.5.3)

MI1 - ymeHue caMmoCTOATENbHO
COCTABJISITH TUTAH PEIICHUS
POOJIEMBI C YU€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEU ¥ MPEMOYTCHUN

Tema 1.1.BBenenue
Tema 1.2. Pa3Butne noHATHS O
YUCIIe

Tema 1.3. @ynkuuu u rpaduku

Tema 1.6. Hauana
MaTEMaTHYECKOTO aHAJIN3A.
IIpousBogHas u eé
IIPUMEHEHNE

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

Tema 2.1. KomOunaTtopuka

YCTHBIU OITPOC (11.5.1)
IIpakTHueckoe 3aHsaTHE
Ne 1-2 (camocTrosiTenbHas
pabora)

[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
paborta)

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTHueckoe 3aHsTHE
No 1 (camocTosiTenbHast
paborta)

MI12 - cnocoOHOCTH JaBaTh OIEHKY

HOBBIM  CHUTyalUsM,  BHOCHUTH
KOPPEKTUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE
pe3ynbTaTOB  LENsIM;  BIIJCHHE
HaBbIKAMU MO3HABaTEJIbHOU
pebnexcun KaK OCO3HAHUS
COBEPILIAEMBIX JEUCTBUN u
MBICIUTEIIBHBIX ~ TIPOIECCOB,  MX

pe3yNnbTaTOB U OCHOBAHMI;
MCIIOJIb30BAaHUE TIPUEMOB
peduexcun i OLIeHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHUS

Tewma 3.2. KoopauHatel 1
BEKTOPBI

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpenmerHbie

I11 - Bnanenne MmeTogaMu
JOKa3aTcJIbCTB, aJIFOpI/ITMaMI/I
pEIIeHMS 3a/1a4; YMECHHIE

Tema 1.4. KopHu, crenenu u
Jorapupmbl

yCTHBIH ompoc (11.5.1)

yCTHBIN ompoc (11.5.1)




dbopMynupoBaTh ONpeesIeHuUs,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOAUTH JJOKA3aTEIbHbIE
PacCyKJIEHUsI B XOJIE peLICHUs
3a1au

Tema 1.5. OcHOBBI
TPUTOHOMETPUU

Tema 1.6. Hayana
MaTEeMaTUYeCKOro aHaju3a.
[IpousBoanas u eé
MPUMEHEHUE

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTUYeCKOU CTaTUCTUKHU
Tema 3.1. Ilpsamble u
IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIbIE Tela

ycTHBIH ompoc (11.5.1)

ycTHBIH ompoc (11.5.1)

[TpakTUyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

ycTHBIH ompoc (11.5.1)

[12 - ymeHue onepupoBaTth
MOHSITHSIMH: CTEIICHb YHCIIA,
Jorapudm ymuciia; yMCHHUE
BBITIOJTHSATH BRIYUCIICHUE 3HAYCHHM
U peoOpa3oBaHusl BRIPAKCHUN CO
CTCTICHSIMH | JIoTapudMamu,
npeoOpa3oBaHus APOOHO-
paIMOHATLHBIX BRIPAKCHUN

Tema 1.1.BBenenue

Tema 1.2. Pa3zBuTre NOHATHUSA O
YHCIIE

Tema 1.4. KopHu, cTenenu u
JorapudMbl

ycTHBIN ompoc (1.5.1)
ycTHBIM onpoc (11.5.1)

ycTHBIN onpoc (11.5.1)

13 - ymenue onepupoBaTh
MOHSTUSIMU: palliOHAJIbHbIE,
MPpaLOHAIIbHBIE, IOKA3aTEIIbHBIE,
CTENEHHbIE, JorapuPpMHUUECKUe,
TPUTOHOMETPUYECKHUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI

Tema 1.2. Pa3zButue oHITHS O
quciie

[TpakTdeckoe 3aHATHe
No 1-2 (camocrosiTenbHas
paborta)

14 - ymeHnue onepupoBaTh
MOHATUAMHU: (PYHKIIHS,
HenpepbIBHASA (QYHKINA,
MPOU3BOIHAS, TIEPBOOOpA3HAs,
OTIpeIeIeHHbI UHTErpal; yMEeHue
HAXOJUTh MPOU3BOIHBIC
3JIEMEHTAPHBIX (QYHKINH,
UCTIONB3YS CIIPAaBOYHBIE
MaTepHalibl; UCCIEI0BaTh B
NPOCTEHIINX CIydasx QYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIIE | HANMEHBIITHE
3HaYeHUs (QYHKIUN; CTPOUTH
rpaduKu MHOTOUYJIEHOB C
UCIOJIb30BaHUEM allnapaTa
MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHSTH IPOU3BOIHYIO MIPH
pellleHny 3a7a4 Ha JIBH)KEHUE;
peuaTh MpaKkTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha
HauOOJIbIINE 1 HAUMEHbIIINE
3HAYEHUs], Ha HaXO0X/IEHUE MYTH,
CKOPOCTH M YCKOPEHHUS

Tema 1.3. ®yHkuuu 1 rpapuKu

Tema 1.6. Hauana
MaTeMaTHUYECKOT0 aHan3a.
IIpousBogHas u eé
MIPUMEHEHHE.

[TpakTuyeckoe 3aHsATHE
No 1 (camoctosiTenbHas
pa0ora, TBOPYECKOE
3aJ1aHKe)

ycTHBIH ompoc (1.5.1)




I15 - ymenue onepupoBath
MNOHATUSMH: pallMoOHaIbHAs
(byHKIUS, TTOKa3aTeIbHAS
byHKuus, creneHHas QyHKIHA,
norapupmudeckas GyHKIHS,
TPUTOHOMETpHYECKHE QYHKIIUH,
obOpaTtHbie GYHKIIUN; YMEHHE
CTPOUTH TpadUKU U3YICHHBIX
(GYHKIIMMA, UCTIOIB30BaTh IPaPUKH
IpY U3yYSHUU TPOILIECCOB U
3aBUCUMOCTEH, IPU PEIICHUU
3a/1a4 U3 Ipyrux yueOHbIX
NPEMETOB M 33J1a4 U3 PeaIbHOM
JKU3HU; BBIpaXaTh PopMyIaMu
3aBUCUMOCTH MEXJy BeJTMUYNHAMH

Tema 1.4. KopHu, crenenu u
Jorapupmbl

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[IpakTrueckoe 3aHsTHE
Ne 1-3
(camocTosATENBHAS
pabota)

[IpakTudeckoe 3aHATHE
No 1 (camocTosiTenbHas
pabora)

16 - ymenue pemarb TEKCTOBBIC
3aJ]auu Pa3HbIX TUIIOB; COCTABIIATh
BBIPXCHHUSI, YPABHCHUS,
HEPaBEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 33]1a4H, HCCIIEIOBATh
MOJIYYCHHOE PELICHHUE U OI[CHUBATh
PaBJON0I00HOCT PE3YIIHTATOB

Tema 1.4. KopHu, crenenu u
JorapudMbl

IIpakTrueckoe 3ansTue Ne
1-3 (camocrosTenbHas
pabora)

I17 - ymenue onepupoBarb
MOHSITUSIMU: CPETHEE
apudmeTnyeckoe, MeIuaHa,
HauOOJIbIIIeEe U HANMEHBIIICE
3HA4YEHMS, pa3Max, JUCIEepCHs,
CTaHJAPTHOE OTKJIOHEHUE
YHCIOBOTO Habopa; yMeHue
W3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMAaIINIO, TPEICTABICHHYIO B
TabnuIax, Ha JUarpaMMax,
rpadukax, OTpakaroIlyro CBOMCTBA
peabHBIX MPOIIECCOB U SBJICHHIA;
MPEJICTaBIISITh MHPOPMAIIHIO C
MOMOIIBIO TAOJIUIT U AUArpamMm;
HCCICA0BATh CTATUCTHYCCKHUE
JIaHHEIE, B TOM YHCJIE C
MPUMEHEHHUEM TpaduIecKuxX
METOJIOB U AJIEKTPOHHBIX CPEJICTB

Tema 2.2. DneMeHThI TEOPUU
BEPOSATHOCTEHN U
MaTeMaTUYeCKOU CTaTUCTUKHU

ycTHBIN ompoc (1.5.1)
IIpakTHueckoe 3aHsATHE
Nel (camocrosiTenpHas
pabora)

I18 - ymeHue onepupoBathb
MOHATUSAMM: CIIy9alHBIA OIBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYHUCIISITH BEPOSATHOCTB C
UCIOJIb30BaHUEM IpauueCKUX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CJIO’KEHUS] U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ HOPMYJIIBI IPH PEIICHUH
3aJa4; OLIEHUBATh BEPOATHOCTHU
peabHbIX COOBITHI; 3HAKOMCTBO

Tema 2.1. KomOunaTtopuka

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTEeMaTHYECKON CTATUCTUKH

[TpakTryeckoe 3aHsTHE
Nel (camocrositenbHast
paborta)

ycTHBIN ompoc (1.5.1)
IIpakTrueckoe 3aHsaTHE
Nel (camocrosiTenbHas
paborta)




CO CIIy4YaliHBIMU BEJIMYNHAMU;
yYMEHUE IPUBOAUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
4KCeJl B IPUPOJIHBIX U
0O0I1eCTBEHHBIX SIBJICHUAX

I19 - ymenue onepupoBathb
MOHITUSMHU: TOUKA, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
NapajuieIbHOCTD U
NEePIEHANKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yroll Mexay
IPSMBIMH, YTOJI MEXTy TIPSIMOH 1
IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMHU, PACCTOSTHUE
MEX]y TIIOCKOCTSMU;, YMEHHE
MCII0JIb30BaTh IIPY PELIEHUU 3a1a4
U3YYEHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIIETO
MHpa

Tema 3.1. Ilpsamble u
IUIOCKOCTH B IIPOCTPAHCTBE

ycTHBIH ompoc (11.5.1)

IT10 - ymenue onepupoBarb
MOHSATUSAMH: MHOTOTPAaHHUK,
ceueHre MHOTOIpaHHHKa, KyO,
napaieNenure]I, mpu3ma,
nupamuia, Gurypa v HoBepXHOCThb
BpaIeHUS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHUS, TNIOCKOCTb,
Kacarormasicsi cepsl, HUIUHIPA,
KOHYCa, TUIOIIA b IIOBEPXHOCTH
NUpPaMU/Ibl, TPU3MBI, KOHYCAa,
MUATUHAPA, IO chephl, 00beM
KyOa, MpsIMOYTOJILHOTO
napaieNienue1a, MupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMEHHE U300pakaTh
MHOT'OI'PaHHHUKH U TIOBEPXHOCTH
BPAIICHHS, X CEUEHUS OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPEZCTB; YMEHHUE PACIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
YMEHHUE paclio3HaBaTh MPABHIbHBIC
MHOT'OI'PaHHUKHI

Tema 3.1. Ilpamble u
IUIOCKOCTH B IIPOCTPAHCTBE

Tema 3.3. MHOTOrpaHHUKH U
KpYTIJIble Tena

[IpakTHueckoe 3aHsATHE
No 1 (camocTosiTenbHast
paborta)

ycTHBIH ompoc (11.5.1)

IT11 - ymenue onepupoBarb
HNOHATUSIMU: IBU)KEHUE B
IPOCTPAHCTBE, M0100HBIE (QUTYPHI
B IIPOCTPAHCTBE; MCI0JIb30BaTh

Tema 3.3. MHOrOrpaHHUKH U
KpYTJIble Tena

yCTHBIH ompoc (11.5.1)
[IpakTuueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabora)




OTHOIIIEHNE TUIOIIaacH
MOBEPXHOCTEH 1 00HEMOB
MOA00HBIX (PUTYp TIPU PEIICHUH
3a1a4

Tema 3.4. [IpumeHeHue 0CHOB
CTEPEOMETPHUH B
npodeccuoHanbHOM
JIEATEITbHOCTH

[IpakTrueckoe 3aHsTHE
Nel (camocrosiTenbHas
pabora)

I112 - ymeHue BbIYUCTATH
TEOMETPHYECKUE BETHUHNHBI
(mmuHa, yroi, IIomaab, 00beM,
IJI01Ia/1b TIOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI U
METO/TBI

Tema 3.3. MHOTOrpaHHUKH U
KpyTJIbIE Tela

Tema 3.4. I[IpumeHeHre OCHOB
CTEpPEOMETpPHUH B
podecCHOHATBLHOM
JIeATEIILHOCTH

[IpakTuueckoe 3aHATHE
Nel (camocrosiTenbHas
pabora)
[TpakTudeckoe 3aHATHE
Nel (camocrosiTenbHas
pabota)

IT13 - ymenue onepupoBarb
HOHATUSAMMU: IIPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaISIPHOE
IPOU3BECHUE, YTOJ MEKIY
BEKTOPAMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA HA YHUCIIO;
HaXOJUTh C TOMOUIbIO U3yYEHHBIX
(bopMyI1 KOOPAUHATHI CEPEAUHBI
OTpe3Ka, pacCTOSTHUE MEXKTY JBYMsI
TOYKaMHU

Tema 3.2. KoopauHatsl u
BEKTOPBI

ycTHBIN ompoc (1.5.1)
[TpakTUyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

[114 - ymenue BoIOMpaTh
MOAXOSAIIMN U3YYEHHBI METOT
JUISl peIeHns 3a/1a4H,
pacro3HaBaTh MATEMaTUYECKUE
(bakThl 1 MaTEMaTHYECKHUE MOJIEIH
B IIPUPOAHBIX U OOLIECTBEHHBIX
SABJICHUSX, B HICKYCCTBE; YMEHHUE
IIPUBOJUTH IIPUMEPBI
MaTE€MaTUYECKUX OTKPBITHN
POCCHUICKON U MUPOBOM
MaTeMaTU4YeCKON HAyKu

Tema 1.1. Beenenune

Tema 1.6. Hauana
MaTeMaTUYeCKOT0 aHaIn3a.
IIpousBogHas u eé
IIPUMEHEHHE.

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

Tema 2.1. KomOunaTtopuka
Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU
Tema 3.1. IIpamble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.2. KoopauHatsl 1
BEKTOPBI

Tema 3.3. MHOrorpaHHUKY U
KpyIJble Tena

Tema 3.4. IIpumeHeHnEe OCHOB
CTEpEOMETpUU B
npodeccCHoHABLHOM
JeSITEIbHOCTH

ycTHBIH ompoc (11.5.1)
[IpakTHueckoe 3aHsATHE
No 1 (camocTosiTenbHas
paborta)

YCTHBIU OITPOC (11.5.1)
IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OITPOC (11.5.1)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIN OITpOC (11.5.1)
[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenpHas
paborta)

[IpakTHueckoe 3aHsATHE
Neo 1 (camocTosiTenbHast
pabora)

IIpakTrueckoe 3aHsaTHE
No 1 (camocTosiTenbHas
paborta)

JUIsl OLIGHKH JTOCTMIKEHHUS 3allJIaHUPOBAHHBIX PE3yJbTAaTOB OOYyUEHUS IO MpeaMeTy pa3padoTaHbI
KOHTPOJIBHO-OLICHOYHBIE CPEACTBA JIA IPOBENCHHA TEKYHIETO KOHTPOIS M IPOMEXYTOYHOMU




aTTeCTalllH, KOTOPhIC pUJIararoTcs K paboueii mporpamme mpeamera.
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1 O0uIne cBeIeHUA

®onnx oneHouHbIX cpenctB (manee — ®OC) mpenHa3Ha4yeH IJisi KOHTPOJSA M OIEHKH
00pa3zoBaTeNbHBIX JOCTHKCHHM, OOYyJaronuxcs Mo mporpamme ydeOHoro npeamera OOI107
MaremaTuka.

®OC BKIIOYAIOT B ¢€0s1 KOHTPOJIbHBIE MAaTePUaIbl JJI TPOBEACHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEXKYTOYHOW aTTECTAlMU MO MPEAMETY, KOTopas MpOBOAUTCA B (opme
9K3aMeHa (C MCIOJIb30BAaHWEM OIICHOYHOTO CpEJCTBAa — YCTHBIM ompoc B (popmMe OTBETOB Ha
BOTIPOCHI OMJIETOB, BBITIOJIHEHUE TTMCHMEHHBIX 3a/IaHUH )

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBalOIIue
pe3yJIbTaThl 0CBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

Kon
pesynbTaTa HaumeHoBanue pesynbrara o0ydenus’
00y4eHus®
1 c(hOPMHPOBAHHOCTH MPEICTABIECHUN O MATEMATHKE KaK YHMBEPCAILHOM SI3bIKE HAYKH,

CPEICTBE MOAEIMPOBAHMS SIBJICHUI U IPOLIECCOB, HAESIX U METOIAaX MaTEMaTHKH
NOHUMAaHUWE 3HAYMMOCTH MaTeMaTHKH M  HayYyHO-TEXHHYECKOTO  Iporpecca,
12 c(hOpMHUPOBAHHOCTH OTHOILICHHS K MATEMATHKE KaK K YaCTH 00IeUeJI0BEeYeCKON KyIbTYPHhI
Yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MAaTEMATHUKH, BOJIIOIIMEN MATEMaTHYECKUX UIEH
PasBUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHHUS, aJITOPUTMUIECKOI
JI3 KyJIBTYPbl, KPUTHYHOCTH MBIIIICHUS Ha YypOBHE, HeoOXoaumoM mansi Oymymien
poheCcCHOHANPHON NEATEIbHOCTH, ISl IPOIOIDKEHHSI 00pa30BaHMs U CaMO0Opa30BaHUS
OBJIa/ICHUE MAaTEeMaTHUECKUMU 3HAHUAMHU M YMEHUSAMH, HEOOXOIUMBIMH B ITOBCEIHEBHOM
JKU3HHU, IJId OCBOCHHA CMCEXKHBIX C€CTCCTBCHHO- HAYYHBIX AOUCHUINIMH W JUCHUIIINH

14 npo¢eCCHOHANBHOTO IUKJIA, JUIS MOJMy4YeHHs1 00pa3oBaHUsl B OOJIACTSIX, HE TPeOyrOImuX
yriy0JeHHOM MaTeMaTHYEeCKOM MOATOTOBKH

15 TOTOBHOCTh H CVHOCOGHOCTI) K 00pa3oBaHWIO, B TOM 4YHUCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUH BCEH JKU3HU

16 CO3HATEJIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOPa30BaHMIO KaK YCIOBHIO YCIIEIIHOW
npodeccHoHaIbHON 1 00IIECTBEHHON AEATEIBHOCTH

17 TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTCIIBHOM TBOPYECKOW UM OTBETCTBEHHOMU
JIeSITeIbHOCTH
TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYAHHMYECTBY CO CBEPCTHHKAMH B

JI8 oOpa3oBarenbHOH, OOIIECTBEHHO-TIONE3HOH, yUeOHO-HCCIEeIOBATELCKOW, MPOSKTHON W
JIPYTHX BUJAX JIEATEIbHOCTH

19 OTHOIIIEHNE K MPOQECCHOHANLHON JEATENILHOCTH KaK BO3MOXKHOCTH YYaCTHs B PEIICHUH

JIMYHBIX, O6]J_ICCTBGHHBIX, TOCYJAapCTBCHHBIX, 06H_[eHaI_II/IOHaJ'IBHBIX npo6neM
Ml YMCHHEC ONPCACTIATh NCIN ACATCIIbHOCTH, 3a/1aBATh MAPaAMCTPBI U KPUTCPUHN UX JOCTUIKCHUS
YMC€HHUE BHOCHUTHb KOPPEKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBECTCTBUC PE3YJILTATOB

M2 IEJISIM, OIIEHWBATh PUCKHU TIOCIIEJICTBUH JIEATEIbHOCTH

M3 BJIaJICHNE HaBBIKAMHU I103HABATEIBbHOM, y4eOHO- HCCIENOBATENbCKOM M IMPOEKTHOH
JIeSITeIbHOCTH, HABBIKAMH pa3pelIeHusi mpoodiem

M4 CIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHHS TPAKTUIECKUX

3a/1a49, TPUMEHEHHIO PA3IMYHBIX METOI0B ITO3HAHUS
CIIOCOOHOCTh BBISBIISATh MPHYUHHO-CIICJCTBCHHBIC CBS3W W aKTyaJIM3MPOBATh 3a/auy,
M5 BBIJIBUTaTh TUIIOTE3y €€ pEUICHHUS, HAXOAUThb apryMeHTBl AJi1 JOKa3aTelbCTBA CBOUX
YTBEpXJACHUH, 33/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS

CIIOCOOHOCTh aHANM3WPOBATH IMONyUYeHHBIE B XOJ€ pEIIeHHs 3aJadll Pe3yNbTaThl,
KPUTHUYECKU OLIEHUBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUIX
CIOCOOHOCTH BBIJIBUTATH HOBBIC UJCH, MpejiaraTh OPUTHHANBHBIC TOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]]a9H, TOMYCKAIOINE aJIbTepPHATHBHBIE PEIICHHUS

BJIaJICHHE HABBIKAMU TIOTyUeHUS HH(OPMAIIUU U3 UCTOYHUKOB Pa3HBIX TUIIOB, CIOCOOHOCTH
MS CaMOCTOSITENIbHO OCYIICCTBIISITh IMOUCK, aHadu3, CHUCTEMATHU3AIUI0 U HUHTEPIPETAINIO
WHQOPMAITUY PA3ITUYHBIX BUIOB U (HOPM MpEJICTABICHUS

M6

M7
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M9

CIIOCOOHOCTH OCYIICCTBJIATh KOMMYHUKAIIMU BO BCEX C(bean JKU3HU, APr'YMCHTUPOBAHHO
BECTU Auajior, ymMmeTb CMATYATh KOH(bJ'H/IKTHLIG CUTyalluu, pa3BEPHYTO U JIOTUYHO H3JIaraTb
CBOIO TOYKY 3pCHHUA C HCIIOJB30BAHUEM A3BIKOBBIX CPEACTB

MI10

CIOCOOHOCTh MMOHMUMATh W MCIIOIB30BATh MPEUMYIIECTBA KOMaHIHOW W WHAWBHIYaTHHON
paboTsI;

MPUHAMATH I COBMECTHOW JEATEIbHOCTH, OpPTaHW30BHIBATh M KOOPAMHHUPOBATH
JEUCTBUA IO €€ JOCTWIKEHHUIO: COCTABIATh IUIAH JCHCTBUM, pacIpenessiTh POIH C YUYETOM
MHEHHUH Y9aCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

npeajiaraTh HOBBIE TPOEKTHI, OLCHUBATh HJCU C TMO3UIIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIST, TO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B PA3IUYHBIX CHUTYaIlUsX,
IMPOABJIATH TBOPUCCTBO U B006pa)KCHI/Ie, 6I>ITI> HMHHUIIMAaTUBHBIM.

M11

YMEHHE CaMOCTOATENIEHO COCTABIIAThH IJIAH PELICHUS! MPOOJIEMBI C YYETOM HMEOLIUXCS
pECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeNITOYTEHHUH

MI12

CIOCOOHOCTH J1aBaTh OIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B JEATCIHHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJICHHE HaBbIKAMH TI03HABATEIbHOMN peIeKCHU KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBUH
Y MBICITUTEJBHBIX POLIECCOB, UX PE3YJIBTATOB U OCHOBAHUIL;

MCIIOJIb30BaHHUE TIPUEMOB peIICKCHH ISl OLICHKH CUTYaIlUH, BBIOOpPa BEPHOTO PELICHUS

IT1

BJIaJICHWE METOJaMH JI0Ka3aTeNbCTB, aJrOpUTMaMH  pelleHus 3ajady; yMEHHue
dbopMynupoBaTh ONpENEICHUs, aKCUOMbl M TEOPEMBl, NPHUMEHATh HUX, HPOBOAUTH
JIOKa3aTeJIbHBIE PAaCcCYKIECHUS B X0JI€ PEeLeHNUs 33134

I12

YMEHHUE OIEePUPOBAThH MOHATUSMH: CTEIIEHb YKCTa, JIorapu(M Yuciia; YMEHUE BBHIMOIHSITH
BBIYMCIICHHE 3HAYCHUH M NpeoOpa3oBaHMs BBIPAKECHUI CO CTENEHSIMH U Jorapudmamu,
npeo0pa3oBaHys APOOHO-PAMOHATBHBIX BBIPAKEHUH

113

YMEHHUE OIEPUPOBATH IMOHATUSAMU: PalMOHAIbHBIEC, MPPALMOHAIIBHBIE, ITOKA3aTEJIbHBIE,
CTENeHHbIe, Jorapu(dMUUECKUE, TPUTOHOMETPHUYECKHE YPaBHEHHS W HEPAaBEHCTBA, HMX
CUCTEMBI

114

YMEHHE OINEpUpOBaTh HOHATHAMU: (GYHKIMSA, HenpepbiBHas (QYHKLUS, HPOU3BOAHAS,
nepBooOpa3Hasi, Orpe e IeHHBIN HHTETPall; YMEHHE HAXOUTh IPOU3BOTHBIEC JIEMEHTAPHBIX
GYHKIUH, WCHONB3Ysl CIpPaBOYHBbIE MaTepHalbl; MCCIENOBAThH B MPOCTEHUIIMX CIydasx
(GYHKIMM HAa MOHOTOHHOCTb, HAXOAUTh HAMOOJbIINE 1 HAaMMEHbIINE 3HaYeHUsS] (QYyHKINH;
CTPOUTH TpaQyKK MHOTOWICHOB C MCIIOJIb30BaHUEM allllapaTa MaTeMaTHIECKOTO aHaAIIN3a;
MPUMEHATh TPOW3BOAHYIO IPH pEIIeHWH 3aJlad Ha JBIKEHHE; peIlaTh MPaKTHKO-
OpPHEHTUPOBAHHBIC 337jauyd HAa HauOOJIPIIME W HAMMEHbIIWE 3HAUCHMS, HAa HAXOXICHHE
IIyTH, CKOPOCTHU U YCKOPEHUS

II5

YMEHHUE ONEePUPOBATh TMOHATHSIMU: PAUOHANBHAS (QYHKIMS, MOKa3arenbHas (QYHKIUS,
crerieHHass (QyHKIUs, Jorapudmuyeckass (QyHKIUs, TPUTOHOMETpHYECKHE (DYHKIUH,
oOpatHble (YHKUUH; YMEHHE CTPOUTH TIpadUKH H3YyYEHHBIX (YHKIMH, HCIIOJIB30BaTh
rpaduky mpu W3yYEeHWH MPOIIECCOB M 3aBUCHUMOCTEH, MPU pEIIeHWH 3a1ad W3 JIPYTHX
yueOHBIX TIPEJIMETOB U 3aj1ay U3 PEaNbHOW KHM3HU; BBIpAXKaTh POPMYJIaMH 3aBHCHMOCTH
MEXJY BEIMYMHAMU

116

YMEHHUE pellaTh TEKCTOBBIEC 3a/a4M Pa3HBIX THIOB (B TOM YHCIE HA MPOLEHTHI, JOIH H
4acTH, Ha JIBUKEHHE, PadoTy, CTOUMOCTh TOBAPOB M YCIYT, HAJOTH, 3aJa4yll U3 OOJIACTH
YIpaBIeHUS JINYHBIMU U CEMEHHBIMHU (PMHAHCAMH); COCTABJISTh BBIPAKEHUS, yPaBHEHHUS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 3a/1auM, MCCIEN0BaTh MOJYYEHHOE PEIIEHUE U
OIIEHHMBAThH NPABJIOTIOAOOHOCTH PE3YIHTATOB

117

YMEHHE ONepHpoBaTh MOHATHSAMHU: CpeaHee apupMeTHUecKoe, MeIruaHa, HauOoIbIIee H
HaUMCHBIIIEE 3HAUCHUS, pa3Max, IUCTICPCHUs, CTAaHAAPTHOE OTKIOHCHUE YUCIIOBOTO HAbOpa;
YMCHHE U3BJICKaTh, MHTEPIPETUPOBATh MH(OPMAIUIO, MPEICTABICHHYI0 B Ta0JMIaX, HA
quarpammax, rpadukax, OTpPaKaroIlyl0 CBOMCTBA pEabHBIX IPOLIECCOB M SBIICHHUIA,
MPENCTaBIATh WHGOPMAIMI0 C TIOMOINBIO TaONWI[] W JAWarpaMM; HCCIIEOBaTh
CTaTHCTUYCCKHUE JaHHBIC, B TOM 4YHUCIIC C TPUMEHCHHEM TIpaUYecKUX METOJOB U
SIEKTPOHHBIX CPEJCTB
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I18

YMCHHE OIEPUPOBATH MOHSATUSMH: CIYYalHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS;, YMEHUE BBIYUCISATH BEPOSITHOCTD C MCIIOJIB30BAHUEM TPadUICCKIX
METOJIOB; MIPUMEHATH (DOPMYIIBI CIIOKEHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIC
(hakTel 1 (HOPMYJIBI MIPU PEIICHUM 3a]1a4y; OICHUBATH BEPOSTHOCTU PEaTbHBIX COOBITHIA;
3HAKOMCTBO CO CIyYalHBIMH BEIMYMHAMH, YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIINX YHCEI B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHISIX

119

YMEHUE ONEepUPOBATH MMOHATUSAMU: TOUKA, IPsIMAas, INIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBII
yTOJI, CKpEUIUBAIOIIHECS TMpsIMblE, MapajUIeIbHOCTh U MEPIEHAUKYISPHOCTD MPSAMBIX H
TUIOCKOCTEH, Yroid MEXIy MpsIMBIMHU, YTOJI MEXIY NPSIMON M IUIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXKIAY IpPSIMBbIMH,
paccTosiHue MEXIY MIOCKOCTSMH; YMEHUE UCIOIb30BATh MPU PELICHUH 3a/1a4 U3yUYEHHbBIC
(baxTBl ¥ TEOpeMbl IJIAHUMETPHU; YMEHHE OIIEHUBATH Pa3MEpbl OOBEKTOB OKPYIKAIOIIETO
MHpa

110

YMEHHUE OIEPUPOBATh TMOHATUSMH: MHOTOTPAHHHMK, CCEUCHHWE MHOTOTPaHHUKA, KyO,
napajuieseuIie], pu3Ma, mupamMuaa, purypa v MOBEpXHOCTh BPAIICHUYSI, IMIIMHAP, KOHYC,
map, cdepa, cedeHus (QUryphl BpaICHHs, IUIOCKOCTh, Kacaromiascs chepsl, HUIMHIPA,
KOHYCa, TUIOIIA]Th IOBEPXHOCTH MAPAMUJIBI, TPU3MBI, KOHYCA, AINHAPA, THIONIaas chepsl,
00BeM Ky0a, IpSIMOYTOJIBLHOTO TapaJljIe/ICUIIe/Ia, TUPAMHUIbI, IPU3MBI, IIWIMHIPA, KOHYCA,
napa; yMeHHe M300pa)kaTh MHOTOTPAHHUKH W TOBEPXHOCTH BPAILICHHSI, UX CEUYCHHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB, yMCHHE
pacrno3HaBaTh CHMMETPHIO B MPOCTPAHCTBE, YMEHHE PpACIO3HABATh IMPABUIIbHBIC
MHOTOTPaHHUKH

11

YMEHHE OIEPHUPOBATh TOHATHUSMH: ABIKEHHE B MPOCTPAHCTBE, MOMOOHBIE (UTYpPHI B
NPOCTPAHCTBE; NCIOIb30BaTh OTHOLIEHNUE MJIOMIAIe TOBEPXHOCTEH 1 00BEMOB MOIOOHBIX
¢$uryp npu peueHuu 3a1au

1112

YMEHHE BBIYHCIIATH T€OMETPHUUECKHUE BETMUNHBI (JINHA, YOI, IUIOMIalb, 00hEeM, IIIO0Ialb
MOBEPXHOCTH), HCHOJIB3Ys M3y4YeHHBbIE POPMYJIIBI M1 METOABI

113

YMEHHE OINEepUPOBATh MOHATHAMH: IPSIMOYTOJbHAS CHUCTEMAa KOOPAMHAT, KOOPAWHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKATSIPHOE IMPOU3BENECHUE, YTOJ MEX]Ty BEKTOpaMH,
CyMMa BEKTOpOB, NPOU3BEIEHHUE BEKTOpa HA YHCJIO; HAXOIUTH C MOMOIIBIO M3YYEHHBIX
(hopMys1 KOOPIMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKAY IBYMsl TOUKAMU

114

YMEHHUE BBIOMpATh MOAXOAAIIMNA W3yYEHHBIH METOJ AJsl PEelICHUs 3a/J1auM, Paclo3HABaTh
MaTeMaThdyeckne (akThl U MaTeMaThdeckue MOJEIH B IMPHPOIHBIX U OOIIECTBEHHBIX
ABJIEHUSIX, B HCKYCCTBE; yYMEHHE MPHUBOAHUTH IPHUMEPHl MAaTEMaTHYECKUX OTKPBITHI
POCCHUICKOI 1 MUPOBOM MaTeMaTUYECKON HAYKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4YeHust

3.1 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHSI T€OPEeTUYECKOI MOAr0TOBKHU

Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeaMera

Kon
pe3yJib
TaTa
o0yue
HUS

IToka3zaTens? OBIAAECHUS
pe3ynbraTamMu 00ydeHus

HanmMeHnoBanue o1ieHOYHOI0O
CpeJICTBa U MPEJICTABICHUE €TO B
dOC?

Texymuit
KOHTpOJIE

IIpomexxyTouHas
arrecranus®

Paznen 1. Aareopa.

Tema 1.1
Bsenenune

114

CriocoOHOCTh MIEPEUUCITUTh 00TaCTH
MPUMEHCHUS MATEMATHKH B
peaﬂBHOﬁ KHM3HHU, HAa3BaTb OCHOBHBIX
YUYCHBIX-MAaTECMAaTUKOB U UX BKJIaA B

HayKy

112

CriocoOHOCTE IEPEINCITHTD
OCHOBHBIC MAaTEMaTHYCCKUEC
MOHATHUSA, OOBACHUTD KAXKI0€ U3 HHUX,
CBSI3aTh 9TH MOHATHS C PEaTbHBIMH
SABJICHUAMU

M6

CrnocoOHOCTh aHATM3UPOBATH paHee
MIOJTYYSHHBIN OTIBIT, O0BSICHUTH CBOIO
TOYKY 3pCHUS

MIl11

CriocoOHOCTh KiTacCU(UITMPOBATH
CBOM 3HAHUS

M8

CriocoOHOCTh aHATM3UPOBATH,
0000111aTh ¥ IeJIaTh BEIBOIBI,
ONMUPAsICh HAa 3HAHUS U3 PA3TUUIHBIX
MPEeIMETHBIX 00JIaCTe

J

CrocoOHOCTb OOBSICHUTE  SIBIIEHUE
OKPYIKAIOIEro Mupa
MaTEMATUYECKUM S3bIKOM

Yemmuwiii onpoc
(n. 5.1)

Tema 1.2.
Passutne
IMOHATHSA O
quclie

112

CriocoOHOCTh ONPEICIIUTH OCHOBHBIE
YKCIIOBbIC MHOXKECTBA, YIOPSIOUUTh
nx. CriocoOHOCTh OOBSICHUTH
HaAJINIME MHOYKECTBA YHCIIOBBIX
CHCTEM.

J1

CrocoOHOCTb OOBSICHUTE  SIBIIEHUE
OKPY’KaIOIEro MUpa
MATECMATHUYCCKHUM SI3BIKOM

J14

CriocoOHOCTE 0OHAPYKUBATDH CBSI3U
MEXIy JUCLUIUIMHAMH,
HCIIOJIb30BAaTh MAaTEMATHUYCCKHE
MIPUEMBI TIPU PEILICHUH 337134 U3
JPYTUX HayK U B IOBCEIHEBHON
KN3HU

Konmponvuas
paboma (n.6.2,
sapuanm 1-2,
sadanus 1-3)
Pasnoyposneswvie
3a0auu u 3a0aHUs.
(n.6.3, sapuanm
1-2, 3a0anue 19)

Yemuwii onpoc
(n.5.1, sonpocwi

1-3)

Tema 1.3.
DyHKIUU U
rpaduku

Ml

Cr0coOHOCTE COCTABIATE IUIAH
JIEATENLHOCTHA

J3

CI0cOOHOCTE MCCIIENOBATE SIBJICHUE
Y JICTIaTh BBIBOJIBI O TIOJTYYCHHBIX
3aKOHOMEPHOCTSIX

Bonpocwt 0ns
axzamena (n.6.1)
Kommponvnas
paboma (n.6.2,
sapuanm 1-2,
3.4-6)

Yemmuwiii onpoc

(n.5.1, eonpocsi
4-8)

Tema 1.4.
Kopan,

I11

CriocoOHOCTh CPOPMYITHPOBATH
JIOKA3aTeNIbCTBO PEIICHUS,

Yemmuwiii onpoc

(n.5.1, sonpocwi Bonpocwet ons




Kpatkoe Kon HanmenoBanue o1ieHOUHOTO
HanMCHOBAHUC | hegy iy, 5 CPEeICTBa M MPEICTABIEHHUE €TO B
paszaena [Nokazarenp* oBNaCHUS DOC?
(Momynst) / rara pe3ynbpTaTaMu 00ydeHus "
TeMBI 00yu4e Texymmii [Tpomexyrounast
npeaMeTa HUS KOHTpOJIE arrecranus’
CTETIeHH U MPEJOCTABUTH APTYMEHTHI 9-34) aKzamena (n.6.1)
sorapuhMbl CriocoGHOCTE 0OHAPYKUBATHh CBSZH Konmponvnas
MEeXITy JUCLHAIUIMHAMH, paboma (n.6.2,
T4 HCTOJb30BaTh MaTeMaTHYeCKHe sapuanm 1-2,
MIpUEMBbl TIPU PEIICHWH 3amad M3 3.7-15)
JPYTUX HAYK ¥ B TIOBCETHEBHOMN Pasnoyposnesvie
JKU3HU 3a0ayu u 3a0anus
CriocoOHOCTEL CBOOOIHO (n.6.3, sapuanm
112 OTIEPUPOBATH MOHATHSIMHE: CTETICHb 1-2, 3a0anus 10,
qucia, Jjorapudm yucia 16, 17, 19)
CrniocoOHOCTB c(hOpMYITHPOBATH Bonpocwl ons
Tema 1.5. I11 JI0Ka3aTeNbCTBO pelleHus, Vemmiii onpoc aKzamena (n.6.1)
OCHOBBI MIPEIOCTABUTH apPTyMEHTHI (n.5.1, 6onpocel Pasnoyposnesvie
TPUTOHOMET- CrocoOHOCTh OOBSICHHUTH CBOIO 35'_5'7’) 3a0ayu u 3a0anus
puu M9 TOYKY 3pEHHUS], UCTI0JIb30BATh (n.6.3, sapuanm
aJICKBATHBIC SI3BIKOBBIE CPEJICTBA 1-2, 3a0anue 18)
CriocoGHOCTE CPOPMYITHPOBATH
Tema 1.6. 11 JTIOKA3aTeIbCTBO PEIICHUS, Bonpocwt ons
Hauana MIPEIOCTABUTH APTYMEHTHI ax3amena (n.6.1)
MaremaTtuuec CriocoOHOCT TPOAHATN3UPOBATH Yemmuwiii onpoc | Pasnoypoeneasvie
KOTO aHaIi3a. e HCTOPHUIO PA3BUTHSI MATEMATHKH U (n.5.1, 6onpocwvl | 3a0ayu u 3a0anus
[IpousBoaHas COOTHECTH € ¢ HAyYHO- 58-65) (n.6.3, sapuanm
U ed TEXHUYIECKUM IIPOTPECCOM 1-2, 3a0anus 1-5,
MIpUMEHEHNE T4 CrniocoOHOCTh MPUMEHSTH 13)
MTPOM3BOTHYIO TP PEIICHHUH 33184
CriocoOHOCTh aHAIM3UPOBATh Bonpocui ona
Tema 1.7, 14 | MO7IyHCHHbIE 3HAHUA 1 HCTIONH30BATH ) axzamena (n.6.1)
UX JJIS ONTUCAHUS pealibHBIX Yemuoui onpoc | Pasnoyposheswvie
WnTerpan u .
ero 3aBHCUMOCTEN (n.5.1, sonpocwvl | 3a0ayu u 3a0anus
MIPUMEHEHUE CriocoOHOCTh TOAIEPKUBATh 66-73) (n.6.3, capuarim
J16 1-2, 3a0anus 6, 7,

HUHTCPEC K ACATCIIBHOCTH

12)

Paznen 2. Komonnatopu

Ka, CTATUCTUKA U TCOPUSH BepOHTHOCTeﬁ.

CrocoOHOCTE TIEPEUNCIUTH 00JIaCTH
MIPUMEHEHUSI MAaTEeMAaTHKH B

Bonpocwt onsn

[114 | peanpHOM KU3HU, HA3BaTh OCHOBHBIX . ox3amena (n.6.1)
Tema 2.1. Yemmuwiii
YUEHBIX-MaTeMaTUKOB M UX BKJIAJ B Pasznoyposneswvie
Kom6unaropu onpoc(n.5.1,
HayKy 3a0a4u U 3a0aHus
Ka gonpocul 74-86)
CriocoOHOCTh OOBSICHUTE  SIBIICHHE (n.6.3, eapuanm
J1 OKPY’KaIOIEro MUpa 1-2, 3a0anue 11)
MaTEMaTHYECKUM SI3bIKOM
CriocoOHOCTh MEPEYHCITUTh
Tewma 2.2. OCHOBHBIC MAaTEeMAaTUICCKHUEC
DIeMEHTHI MOHSITHSA, OOBSICHUTH KaXI0€ U3 HUX,
TEOpHHU 1 CBSI3aTh OTH MOHSATHS C PEATbHBIMH
BEPOATHOCTEU SABJICHUSAMU.
u CriocoOHOCTh CPOPMYITHPOBATH
MareMaTH4YecK A0Ka3aTC/IbCTBO PCIUICHMA,
OM CTATUCTHUKH MIPEIOCTABUTH APTYMEHTBI
117 CrocoOHOCTh OTIEpUPOBATH




Kpatkoe
HalMEHOBaHUE
paszaena
(Momyms) /
TEMBI
npeamera

Kog
pe3ydb
TaTa
o0yue
HUS

IToka3zaTens? OBIAAECHUS
pe3ynbraTamu 00ydeHus

HanmMeHnoBanue o1ieHOYHOT0O
CpeJICTBA U MPEJICTABICHUE €TO B
dOC?

Texymmit
KOHTpOJIE

[IpomexxyTouHas
arrectanus®

MaTEeMaTHYECKUMH TTOHSITUSMU:
cpeaHee apuMeTHIecKoe, Menana,
HauOOoJIbIlIee ¥ HAUMCHbIIIES
3HAYCHUSI, pa3Max, JUCIEPCHs,
CTaHJAPTHOE OTKIIOHEHHUE YHUCIIOBOTO
Habopa

I18

CriocoOHOCTE OTIEpHPOBATH
MOHATUSMU: CIIy4YailHbIN ONBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh
CITy9aifHOTO COOBITHS

M3

CriocoOHOCTh  aHaIM3HPOBATH,
KIacCH(UIMPOBATh, yIIOPSI0YHBATD,
OLICHUBATh ¥ MHTEPIPETUPOBATH
HHPOPMALIUIO, TOTYyYaeMyIo U3
Pa3JIMYHBIX HCTOYHUKOB

Yemuwui onpoc

(n.5.1, eonpocwi
87-101)

Bonpocul ons
axzamena (n.6.1)
Pasnoyposnesvie
3a0ayu U 3a0anus
(n.6.3, eapuanm
1-2, sa0anue 11)

Pa3nea 3. 'eom

eTpusl.

Tema 3.1.
IIpsimMble u
IIJIOCKOCTH B
IIPOCTPAHCTBE

114

CriocoOHOCTh IEPEUHCIUTH 001aCTH
MNPUMCHCHHUA MaTEMAaTUKU B
peanbHOM KU3HH, Ha3BaTh OCHOBHBIX
YUYCHBIX-MaTEMAaTUKOB U UX BKJIaJ B

HayKy

119

CrniocoOHOCTE OIIEpHPOBATH
MOHATHAMH: TOUKA, TIpsAMad,
IIJI0CKOCTB, ITPOCTPAHCTBO,
JIBYTPaHHBIN yroi,
CKpEILMBAIOIIUECS NPSIMBIE,
apauIeIbHOCTD U
NEPIEHAUKYIISIPHOCTD IPSMBIX U
IIJIOCKOCTEH, YToJl MEKIY NPSIMBIMH,
YTOJI MEX]Ty IPSIMON U IIIOCKOCTBIO,
YTOJI MEXY INIOCKOCTSIMH,
PAacCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHUE MEXKY NPAMbBIMU,
pacCTOsTHUE MEX]TY IUNIOCKOCTSIMU

M9

CrocoOHOCTh OOBSICHUTH CBOIO
TOYKY 3PEHUs, UCIIOIH30BATh
aJICKBaTHBIE SI3BIKOBEIE CPEJICTBA

J3

CriocoGHOCTE clienaTh 4epTex K
3aJIaHUI0, CTPYMITUPOBATH HECKOJILKO
reoMeTpHUYecKux (puryp, cpaBHUBaTh
MOJTyYEHHBIE PE3yJIbTATHI C
[IOCTaBJICHHOM 3a1auei

M5

CrocoOHOCTE BEISBIIATH TIPHYNHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJIM3UPOBaTh 3a1a4y, BbIIBUTATh
TUIIOTE3Y €€ PeLICHHS, HaXOIUTh
apTyMEHTHI JUIS J0Ka3aTeIhCTBa
CBOUX yTBEPKIICHUH, 33/1aBaTh
rapamMeTpbl ¥ KPUTEPUHN PEIICHHS

Bonpocwt ons
axzamena (n.6.1)
Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3.16,17)
Pasnoyposnesuvle
3a0ayu u 3a0anus
(n.6.3, sapuanm
1-2, 3a0anue 9)

Yemmuwiii onpoc
(n.5.1, sonpocwi
102-121)




Kpatkoe Kon HanmenoBanue o1ieHOUHOTO
HanMCHOBAHUC | hegy iy, 5 CPEeICTBa M MPEICTABIEHHUE €TO B
paszena rara Ioka3arens” oBnageHus DOC3
(momyns) / 5 pe3yabpraTamMu 00y4eHus "
TeMBI 00yue Texymmii [Tpomexyrounast
npeaMeTa HUS KOHTpOJIE arrecranus’
CrniocoOHOCTB OTIEpHPOBATH
MOHATHAMU: TIPSMOYTOJIbHAS
crcTeMa KOOpAWHAT, KOOPAMHATHI
113 | TOUKH, BEKTOD, KOOp/MHATEI
BEKTOpa, CKAIAPHOE ITPOU3BEACHHE,
YTOJI MEKAY BEKTOpaMH, CyMMa Bonpocwv ons
Tewma 3.2. BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha . oxzamena (n.6.1)
Yemmuwiii onpoc
Koopnunatser YHCIIO Konmponvuas
(n.5.1, eonpocwi
1 BEKTOPHI CriocoGHOCTh TNIAHUPOBATh 122-134) paboma (n.6.2,
M4 | caMOCTOSITENbHBIN IOUCK METOJOB eapuanm 1-2,
peLICHUsI MPAKTHYECKUX 3a1a4 3.18-20)
CriocoOHOCTh caenaTh YepTex K
3aJJaHMI0, CIPYNITUPOBATH HECKOJIBKO
JI3 reoMeTpuueckux (Gpuryp, cpaBHMUBaTh
MOJTyYEeHHBIE PE3yIbTATHI C
MTOCTABICHHON 3aaa4ueil
CriocoOHOCTE IEPEUHCITSIT
110 | OCHOBHbIE IOHATHS O MIOCKHX U
MIPOCTPAHCTBEHHBIX (HUTYpax,
OIMCHIBATh UX CBOWCTBA
CrniocoOHOCTB chOpMYITHPOBATH
I11 JTIOKA3aTeIbCTBO PEIICHUS,
MIPEJOCTABUTH APTYMEHTHI
P PLY Bonpocwt ons
CrniocoOHOCTE OIIEpHpPOBATH
axzamena (n.6.1)
Tema 3.3. MOHATUIMH: IBHKEHUE B .
Yemnuwuii onpoc | PasnoyposHessie
MHororpanHu MIPOCTPAHCTBE, MOJJO0HBIE (PUTYPHI B
KU U KpYyTJIble [111 | mpocTpaHCTBE; UCIONB30BAThH (n.5.1, sonpocur | sadavu u sadanus
Py poctp ’ o 135-201) (n.6.3, sapuanm
Tena. OTHOLICHHUE IJI0Iaaen
o 1-2, 3a0anus 8,
MMOBEPXHOCTEH M 00BEMOB 10 I00OHBIX 14, 15, 20)
($uryp npm peneHuu 3auau T
CrniocoOHOCTh MIIaHUPOBATH
M4 CaMOCTOSTENILHBIN TIOUCK METOJIOB
peleHns NPaKTHYECKHUX 3214
CriocoOHOCTE OOBSICHUTE  SIBJICHHUE
J OKPY’KaroIIero Mupa

MAaTEMAaTHYCCKHUM A3BIKOM




3.2 CpenctBa, NpuMeHsieMble ISl OLEHKH YPOBHS IPAKTHYEeCKOH MOAT0OTOBKH

Kpartkoe Kon HaumeHnoBaHue O1IEHOYHOTO CpeJICTBa
HanMCHOBAHUC | hegy iy, u npeacrasiaenne ero B ®OC
paznena [ToxazaTenb oBIageHUS
(momynst) / rara pe3yibpTaTaMu 00yUYeHUS Texymuit IIpomexxyTouHas
TEMBI 00yHe KOHTPOJIb aTTeCTalUs
npeaMeTa HHA
Paznen 1. Aareopa.
CrocoOHOCT IPUMEHSTH
CTaH/IapPTHBIE IPUEMBI PEIIeHHUS
m3 palMOHAJBHEIX,
HppalMOHATBHBIX, Koumponvnas
Tema 1.2. IOKAa3aTeJIbHBIX, CTEIIEHHBIX paboma (n.6.2,
Passurtue ypaBHEHUH M HEPABEHCTB Camocmosimens | eapuanm 1-2,
MOHSATHS O MI1 CriocoOHOCTh BBIOUPATH nas paboma Nel | zaoanus 1-3)
yuce. ONTHMAJTBHBIE ITyTH PEIICHUS (n.5.2, Pasnoyposnesuvie
IpakTnueckoe Cnoco6HOCTE OOHAPYKUBATH eapuanmol 1-2) | 3a0auu u 3a0anus
samsitie Ne 1-2 CBSI3U MEXJYy  JTUCHUIUIMHAMU, (n.6.3, eapuanm I-
14 HUCIOJIb30BaTh MAaTEMATUUYECKIE 2, 3a0anue 19)
MIPUEMBI TIPU PEICHNH 33124 13
JPYTUX HAyK U B IIOBCEIHECBHOM
YKU3HU
CriocoGHOCTE CTPOUTH TpaduKu
4 MHOTOYJICHOB C HCITOJIb30BAHUEM
anrmapara MaTeMaTH4eCKOro
Tema 1.3, aHanm3a Camocmosmens K
CriocoOHOCTB OCYIIECTBISATh Has paboma Ne2 OHMPONLHA
DyHKIMY U paboma (n.6.2,
[I03HABaTENbHYIO, Y4eOHO- (n.5.2,
rpaduKu. M3 HCCIIEI0BATEIbCKYIO 1 sapuanmol 1-2) 6apuarm I-2,
Ipakriseckoe MTPOEKTHYIO IEATENHHOCTh Teopueckoe sadanus 4-6)
3aHaTue Nel
MI1 CnocobHoCTh KIaccuuImpoBarts | 3aodauue (n.5.3)
CBOU 3HAHHS
17 CriocoOHOCTh MITaHUPOBATH
CaMOCTOSITETIHHYIO JeSITeTbHOCTh
CrniocoOHOCTH 0OHApY>KUBATh
CBSI3U MEXJy  JUCHUILUIMHAMU,
T4 HCTOJIB30BaTh MaTeMaTHUECKHE
MIPUEMBI IIPU PEIICHUU 33134 13
JIPYTUX HAYK U B IIOBCETHEBHOM
JKU3HU
CrocoOHOCTE OCYITIECTBISITD,
KOHTPOJIUPOBAThH U
Tema 1.4. M2 Kop;gKm}I))OBaTL CBOIO
Kophu, NEITEILHOCTD
CTETIeHH U CnocoOHocTh BhIIBUTaTh HOBEIE | Camocmosmens | Kowmponvhas
norapudMsl UJICH, IPeIaraTh OPUTHHANBHBIC | Has paboma paboma (n.6.2,
TTpakTHYEeCKOE M7 MIOAXOMBI ¥ PEIICHUS, CTABUTH Ne3(n.5.2, sapuanm 1-2,
sanstue Nol-3 POOJIEMbI U 3a1a4H, eapuanmol 1-2) | 3g0anus 7-15)
JOIyCKAaIOUINE albTepHATUBHBIE
pemieHus
CrocoOHOCTh TIPUMEHSTH
CTaH/IapPTHBIC IPUEMBI PEIICHUS
15 paIMOHAIBHBIX,
HppalMOHAIbHBIX,

[10Ka3aTeIbHBIX, CTEIIEHHbBIX
ypaBHEHUH M HEPABEHCTB




Kpartkoe Kon HaumeHoBaHMe O1IEHOYHOTO CpeJICTBA
HaNMCHOBAHUC | hergy iy, u npeacrasienne ero B @OC
paznena rata [ToxazaTenb oBIageHUS
(momynst) / oGvie pe3yibpTaTaMu 00yUYEeHHUS Texymuit IIpomexxyTouHas
TEMBI Hl}:; KOHTPOJIb aTTeCTalUs
npeamera
CriocoGHOCTE COCTABIATH Pasnoyposnessie
BEIPKEHHSI, ypaBHEHUS, 3a0a4u U 3a0anus
HEPaBEHCTBA U UX CUCTEMBI T10 (n.6.3, eapuanm I-
116 YCIIOBHIO 33/1a4H, UCCIE0BATh 2, 3a0anusa 10, 16,
MOJTYYCHHOE PEIICHUE U 17, 19)
OLIEHMBATH MPaBAONOA0OHOCTh
pe3yabpTaTOB
CrocoOHOCT IPUMEHSTH
CTaH/apPTHBIE IPHEMBI PEIICHHUS
5 palMOHAJBHEIX,
HppalrOHaTbHBIX,
MMOKa3aTeNbHBIX, CTETIEHHBIX
YpPaBHEHUI U HEPABEHCTB
Tema 1.5. CriocoOHOCTB BELIBUTATh HOBLIE
Camocmosmens
OcHOBBI WJICH, TIPEANaraTh OpHIHHATBHBIE | o o PasnoyposHessie
TPUTOHOMET- M7 | TIOAXOIBI M PEIICHHS, CTaBATE Nod (i 59 3a0ayu u 3a0aHus
pun MpoOJIeMbI U 3a/1a4H, gc_z ua.m.nz;z 1-2) (n.6.3, sapuanm I-
[IpaxTHueckoe JIOTTyCKAIOIINEe albTepHATHBHBIE P 2,3a0anue 18)
3ansTue Nel penieHus
CriocoGHOCTE 00CYX/IaTh,
HCCIIEIOBATh SIBJICHUS B TIPOIIecCe
78 KOJUIEKTUBHOM paboTHI.
CriocoGHOCTH OPTaHNU30BHIBATH
JEeSITETBHOCT B COTPYJHUYECTBE
CO CBEpCTHUKaMHU
CriocoOHOCTH aHATTU3UPOBATh
EIeMa L.6. 14 | MOMyHUCHHbIE SHAHNS 1
Maqana WCTIOJIB30BaTh UX JJISl ONHCAHUS Canocmosmens
. 1
areMaTnaec peanbHbIX 3aBHCHMOCTEN was paoma Pasnoyposnegvle
KOTO aHajiusa. CriocoOHOCTB OCYIIECTBIIATS, P 3a0ayqu U 3a0aHUs
[TpousBoaHas No5(n.5.2,
X KOHTPOJIUPOBATH U (n.6.3, eapuanm I-
U eé M2 sapuanmvl 1-2)
KOPPEKTHPOBATH CBOIO 2, 3a0anus 1-5, 13)
oo || sencoen,
3ap o Nol MI1 CrniocoOHOCTB BEIOUPATH
Hstue Ne
ONITUMAJIbHBIEC MTYTH PEIICHUS
CriocoGHOCTH aHATTM3UPOBATH
Tena 1.7 14 | MOMyHUCHHbIE SHAHNS 1
. HCIIOJIb30BaTh UX JJISI OIUCAHUS
WuTerpan n N Camocmosmenv | Paznoyposnesovie
peasbHBIX 3aBUCHMOCTEH
ero Has paboma Ne6 | 3a0auu u 3a0anust
Crioco6HOCTB paboTaTh ¢
MPUMEHEHHE. 15 v — (n.5.2, (n.6.3, sapuanm I-
IIpakTryeckoe y PaTypOH, p sapuanmol 1-2) | 2, 3a0anus 6, 7, 12)
sansrie Nol yIpaXHEHUs 110 00pasiry
B MI1 Crioco6GHOCTB BBIOMPATH

ONTUMAJIBHBIC ITYTH PCIICHUA

Paznea 2. KomonnaTopu

Ka, CTATUCTUKA U TeOpUus BePOHTHOCTeﬁ.

Tema 2.1.
Kombunaropu
Ka.
IIpakTudeckoe
3aHsaTHe Nel

CrocoOHOCTB OIUCHIBATE
MIPOIIECCHI U SIBJICHMUS, IMEIOIINE
BEPOSATHOCTHBIN XapakTep,

18 BBISIBJIATH CTATUCTHUCCKUE
3aKOHOMEPHOCTH B peajbHOM
MHpe
Mi1 CrniocoOHOCTB BEIOUpPATH

ONTUMAJIBHBIC ITYTHU PCIICHUA

Camocmosmenw
Has paboma Ne7

Pasnoyposresovie
3a0ayu U 3a0aHUS




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

JI9

CrocoOHOCT IPUMEHSTH
MOJTyYCHHBIC 3HAHUS B PEIICHUN
mpobeM

M7

CriocoOHOCTh BBIJIBUTATh HOBBIC
WJeH, peiaraTb OpUrHHAIbHBIC
MTOIXOJTBI ¥ PEIICHNUsI, CTABUTH
MPOOJIEMBI U 33]1a4H,
JIOTTYCKAIOIIHNE aTbTePHATHBHBIE
pemieHus

(n.5.2,
sapuanmeol 1-2)

(n.6.3, eapuanm 1-
2, 3a0anue 11)

Tema 2.2.
DJIEeMEHTBI
TEOpUHU
BEPOSITHOCTEN
5
MaTeMaTuyec-
KoM
CTaTUCTHUKH.
IIpakTrnueckoe
3aasaTHe Nel

I18

CriocoOHOCTh OTIMCHIBATH
MPOLCCCHI U ABJICHUA, UMCIOIIINEC
BEPOSITHOCTHBIN XapakTep,
BBISIBJISITH CTATUCTHYECKHE
3aKOHOMEPHOCTH B peaibHOM
MuUpe

114

CriocoOHOCTE OTIPeNeNiaTh U
OLICHMBAThH BEPOATHOCTH
HACTYIUICHUS COOBITUHN B
MPOCTEHUIINX MPAKTHIECKUX
CHUTYAIHsIX

117

CriocoOHOCTE OTIEpHPOBATH
MAaTEMATUYCCKUMU TIOHATUAMMU.
cpenHee aprudMETHIECKOE,
MeInaHa, HauOoJIbIllee U
HaMMeHbIIIee 3HAYCHMUS, pa3Max,
JIMCTIEPCHS, CTaHIaPTHOE
OTKJIOHEHHE YHCIOBOr0 Habopa

M2

CriocoOHOCTh OCYIIECTBIIATS,
KOHTPOJIUPOBATh U
KOPPEKTHPOBATH CBOKO
JESITEIBHOCTD

J9

CriocoOHOCTh MPUMEHSITH
MOJTyYCHHBIC 3HAaHHS B PEIICHUH
pobiem

Camocmosmens
Has paboma
Ne8(n.5.2,
sapuanmol 1-2)

Pasnoyposnesuvie
3a0a4U U 3a0aHUs
(n.6.3, eapuanm I-
2, 3a0anue 11)

Paszgen 3. 'eom

eTpu.

Tema 3.1.
IIpsimMble u
IJIOCKOCTH B
MIPOCTPAHCTBE.
IIpakTrueckoe
3aHsaTHe Nel

I11

CrniocobHOCTB c(hOpMyYITHPOBATH
JI0Ka3aTeIbCTBO PELICHHS,
NPEIOCTaBHUTh APTYMEHTHI

I110

CriocoGHOCTh IEPEUNCITATh
OCHOBHBIC ITOHATHUS O IINIOCKUX N
MIPOCTPAHCTBEHHBIX (PUTYpax,
OIMCHIBATh UX CBOWCTBA

114

CriocoGHOCTh TPUMEHSTH
HU3Y4YEHHbBIE CBOKCTBA
reoMeTpryYecKux puryp u
(hopMyIIBI B peaTbHBIX
KU3HEHHBIX CUTYalUsIX

M5

CriocoOHOCTh BBISBIISITh
NPUYUHHO-CJICICTBEHHBIC CBS3H U
aKTyaJTU3MpOBaTh 33724y,
BBIIBUTATh TUTIOTE3Y €€ PEIIeHIS,
HaXOJUTh apTyMEHTHI JIs
JIOKa3aTeNbCTBA CBOMX

Camocmosmenw
Has paboma

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
3adanus 16,17)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

YTBEPKICHHI, 3a/1aBaTh
apaMeTpsl ¥ KPUTEPUHU PEILICHHS

M2

CriocoOHOCTB OCYIIECTBIISATD,
KOHTPOJIMPOBATh
KOPPEKTHUPOBATH CBOIO
JESTENbHOCTb

J3

CriocoOHOCTE clienaTh 4YepTex K
3a1aHUI0, CTPYIIIHPOBATh
HECKOJIBKO T€OMETPHIECKUX
¢uryp, cpaBHUBATbH
MOJIY4YCHHBIC PE3YJIbTAThI C
ITOCTABICHHON 3aaaueil

JI5

Crioco6HOCTE paboTaTh C
yueOHOI TUTepaTypoil, perarsb
yIpaskHEHHs IO 00pasiy

Ne9(n.5.2,
sapuanmeol 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUs.
(n.6.3, eapuanm I-
2, 3a0anue 9)

Tema 3.2.
Koopnunatet
Y BEKTOPBI
[IpakTruyeckoe

3angTreNel

1114

CriocoOHOCTE pactio3HaBaTh
reoMeTpuyeckue GUrypsl Ha
YyepTekax, MOJICNAX, B PealbHOM
MHpE.

CriocoOHOCTh TPUMEHSITH
HU3Y4YEHHBIE CBOKCTBA
reoMeTpuueckux Gpuryp u
(hopMyIbI B peanbHBIX
KU3HEHHBIX CUTYaIIHsIX

113

CriocoOHOCTE OTIEpHPOBATH
HOHATHSAMH: TIPSIMOYTOJIbHASI
CHCTEMa KOOP/MHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAIISIPHOE
MPOU3BEICHHE, YTOJl MEK/ITY
BEKTOPaMH, CyMMa BEKTOPOB,
NPOU3BEJICHHE BEKTOpa Ha YUCIIO

MI12

CriocoOHOCTh IEMOHCTPUPOBATh
LIEJIEYCTPEMIIEHHOCTD B ITOUCKAX
1 NIPUHATUH PEIIEHUH,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NpeACTABICHUN

JI3

CriocoOHOCTH ClIenaTh YepTex K
3aJIaHAIO, CTPYIIIIUPOBATH
HECKOJIBKO T€OMETPUUECKHUX
¢uryp, cpaBHHBATH
HO.]'Iy‘-IeHHI)Ie peSy.]'II)TaTBI C
MOCTaBJIECHHOM 3ajaueit

JI5

CrniocoOHOCTE paboTaTh ¢
yueOHOI TUTepaTypoil, pemars
YOpaKHEHUS 110 00pasity

Camocmosmens
Has paboma
NelOmn.5.2,
sapuanmol 1-2)

Konmponvnas
paboma (n.6.2,
sapuanm 1-2,
sa0anus 18-20)

1114

CrocoOHOCTE paco3HaBaTh
reoMeTpuyeckue Gpurypsl Ha
YyepTekax, MOJICNAX, B PealbHOM
MHUpeE.

112

CrniocoOHOCTB MPUMEHSITH
M3y4YeHHbIC CBOMCTBA
TEOMETPUUIECKUX QUTYD H




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Tema 3.3.
MHororpasnsau
KH U KpYTJIbIE
Tena.
IIpakTnueckoe
3ansTHe Nel

Kon
pe3yib
TaTa
o0yue
HUS

ITokazarenb oBnaieHUs
pe3yabTaTamMu 00ydeHUs

HavnmMeHoBaHUe OIIEHOYHOTO CpeJICTBA
u ipencrapienne ero B POC

Texymuit
KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

(hopMyITBI B peaTbHBIX
JKU3HCHHBIX CUTYAIIHSX

I111

CrniocoOHOCTE OTIEpHPOBATH
MOHSITUSMU: JBHXKCHUE B
MIPOCTPAHCTBE, TTOT00HBIE
(urypsl B IPOCTPAHCTBE;
HCTOJBb30BaTh OTHOILICHNE
IIonaei moBepXHOCTeN 1
00BEMOB TTOTOOHBIX GUTYp TIPH
pelIeHnH 3a1a4

M7

CriocoOHOCTB BBELIBUTATh HOBLIE
UJIeH, TpeIaraTb OpUrHHATbHBIC
MOIXOIbI U PEUICHUsI, CTABHTH
MPOOJIEMBI U 33J1a4H,
JIOTYCKAIOIINE albTePHATHBHBIC
pelieHus

MI10

CnocoOHOCTh MOHUMATE U
HCIIOJIH30BATh IPEUMYIIIECTBA
KOMAHJIHO! ¥ MHJIMBUyaJIbHON
paboThI, COCTABIATH TUTAaH
JIEUCTBUMN, PACIPENEINIATH POJIU C
y4eTOM MHEHUI Y9aCTHUKOB
00CyKIaTh pe3yabTaThl
COBMECTHOM pabOThI

J14

CriocoOHOCTh 0OHApPYKUBATh
CBSI3U MEKAY  TUCLMILUTHHAMH,
UCIIOJIb30BaTh MaTEMATHICCKHE
MPUEMBbI IPU PELICHUH 3aJ1a4 3
JAPYTUX HAyK U B TIOBCEIHEBHOI
KU3HU

Camocmosamens
Has paboma
Nell(n.5.2,
sapuanmeol 1-2)

Pasnoyposnesuvie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm I-
2, 3a0anua 8, 14,
15, 20)

Tewma 3.4.
IIpumenenne
OCHOB
CTEPEOMETPHH
B
npodeccruoHan
BHOH
JIeATENBHOCTH

1114

CriocoOHOCTh paco3HaBaTh
reoMeTpuueckre GUrypsl Ha
4epTexax, MOJCIIX, B peabHOM
MHUpe.

112

CriocoGHOCTh TPUMEHSTH
HU3Y4YEHHbBIE CBOKCTBA
reoMeTpryYecKux puryp u
(hopMyIIBI B peaThHBIX
YKU3HEHHBIX CUTYaIuAX

11

CrniocoOHOCTE OIIEpHPOBATH
MOHATHSIMU: ABHKEHHE B
MIPOCTPAHCTBE, MOT00HbIE
(urypsl B IpOCTPAHCTBE;
HCTOJIB30BaTh OTHOILLICHNE
Ioniaeil moBEpXHOCTEeN 1
006EeMOB TTOTOOHBIX GUTYD MPH
pelIeHNH 3a1a4

M7

CriocoOHOCTh BBIJIBUTATH HOBBIE
WJeu, peiaraTb OpUrnHaIbHbIC
MTOIXOJIBI ¥ PEIICHHUS, CTABUTH
MPOOJIEMBI U 33]1a4H,
JIOITYCKAIOIIHNE aTbTePHATHBHBIC
pemieHus

Camocmosmens
Has paboma
Nell(n.5.2,
sapuanmeol 1-2)

Pasnoyposnessie
3a0a4u U 3a0aHUs
(n.6.3, sapuanm 1-
2, 3a0anus 8, 14,
15, 20)




Kpatkoe
HauMEHOBaHHE
paznena
(momynst) /
TEMBI
npeaMeTa

Kon HanmMeHnoBaHHE OIIEHOYHOTO CPEICTBA
pe3yib u ipencrapienne ero B POC
rara IloxazaTens oBIaACHUS i}
oByue pe3yabTaTamMu 00ydeHUs Texkymuit [TpomexyTounas
s KOHTPOJIb aTTecTarus
Cr1ocoOHOCTh ITOHUMATh U
HCTIONTE30BaTh MPEUMYIIIECTBA
KOMaHJHOM M MHAMBUAYaJIbHOU
M10 pa§OTI:I, COCTABIIATD TUIaH
NEHCTBUN, PacTIpENCIISITh POJIH C
Y4ETOM MHEHUI Y4aCTHUKOB
00CYXIIaTh PEe3yNbTaThl
COBMECTHOM pabOThI
Crioco6HOCTE OOHAPYKUBATH
CBs3HU Memny JUCHUIITIMHAMMH,
T4 HCIOJB30BaTh MATEMATHUECKUE

MIPHEMBI [P PEIICHNN 33134 U3
JIPYTHUX HayK U B TIOBCETHEBHOM
KU3HU




4 Onucanue npoueaypsl O€cHUBaAHUSA

Pesynbratel 00y4deHHs] MO IUCUUIUIMHE, YPOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIUMN
OLIGHUBAIOTCSI 110 YETHIPEX OAIbHOMN MIKAJIE OL[CHKAMHU: «OTIMYHOY, «XOPOIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIBHOY.

Texyias arrecTanys 0 AUCHUIUIMHE IIPOBOJIUTCS C LENbI CUCTEMATHUECKON ITPOBEPKU
nocTkeHU  oOywatomuxca. OObeKTaMH OLEHUBAaHUS  SBISIOTCA: CTENEHb  yCBOGHUS
TEOPETHUUYECKUX 3HAHUU, YPOBEHb OBJIAJICHUS MPAKTUUYECKUMU YMEHUSIMU U HABBIKAMU IO BCEM
BUJIaM yueOHOU pabOThl, KAUeCTBO BBIMOIHEHHS CAMOCTOSITEILHOM paboThl, yueOHas TUCIUIUIMHA
(aKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb BBIIOJIHEHUS pA3JIMYHbIX BHUAOB 3a/IaHUM,
MOCELIaeMOCTh BCEX BHUJIOB 3aHATUH IO aTTECTYEMOW JUCIHUILINHE).

[Ipy mpoBeneHUM NPOMEKYTOUHOM aTTECTALMU OLEHUBACTCS JOCTUKEHHUE CTYIEHTOM
3alJIaHUPOBAHHBIX MO JUCHUIUIMHE PE3yJIbTaTOB OOyueHHUs, 00eCHeuHBAIONINX PEe3YJIbTaThl
OCBOCHHS 00pa30BaTeIbHOIN MporpaMMel B iejoM. O1eHKa Ha 3a4eTe, YK3aMEHE BBICTABIISICTCS C
YU4ETOM OIIEHOK, TMOJYYEHHBIX MPU NPOXOXKACHUU TEKYyIeH aTTectalud. BeicuuThiBaeTcs
cpeaHMid Oay C y4eToM OIICHKH, IMOJYyYCHHOH Ha 3adeTe, JK3aMeHEe M OKPYIJIETCS II0
MaTeMaTHUYECKUM MpaBuiiaM (B Cliydae CIIOPHOTO pe3yibTaTa, IPU BHICTABICHUH OLIEHKH PELICHHE
PUHUMAETCS UCXOMS U3 PE3yNIbTaTOB 3a4eTa, IK3AMEHA).

Kpurepuu onieHuBaHus YCTHOTO OTBETA

(OLIEHOUYHBIC CPENICTBA: cobecedosanue)

5 6a/110B - OTBET MOKA3BIBACT MTPOYHBIC 3HAHUSI OCHOBHBIX MTPOIIECCOB M3Yy4aeMOU MPEeIMETHOM
00J1acTH, OTJIMYAETCSl TIIYOMHOW M TOJHOTOW PACKPBITUS TEMbI; BIIAJICHUE TCPMHUHOJIOTHYECKUM
amnmapaToM; yMeHHE OOBSCHATH CYIIHOCTh, SIBJICHHH, MPOIECCOB, COOBITHIA, €laTh BBIBOJABI U
0000mIeHus, J1aBaThb apryMEHTHPOBAHHbIE OTBEThHI, NPUBOAUTH NPHUMEPHI; CBOOOJHOE BIAJCHHE
MOHOJIOTHYECKOH PeUb0, JIOTHYHOCTh M TIOCJIEOBATEIEHOCTh OTBETA; YMEHHE NMPUBOIUTH IPUMEPHI
COBPEMEHHBIX Mpo0sIeM U3yyaeMoil 06JacTu.

4 fanna - OTBET, OOHAPYKMBAIOIIMN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3Yy4aeMOM
NpeIMeTHOW 00IacTH, OTJIWYaeTcs TIYOMHOW U TIOJTHOTOM pacKphITHS TEMBI, BIIAJCHHE
TEPMUHOJIOTHUECKUM amlapaToM; YMEHHE OOBSICHITH CYIIHOCTb, SBICHH, IMPOIECCOB, COOBITHH,
JIeNIaTh BBIBOJIBI U 0000IIEHUS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, TPUBOIUTH MPUMEPHI; CBOOOTHOE
BJIaJICHHE MOHOJIOTHYECKON PEUbI0, JIOTHYHOCTh M MOCIIEI0BATEILHOCTh OTBeTa. OJHAKO JOMTyCKaeTCs
OJIHA - IB€ HETOYHOCTHU B OTBETE.

3 Ganmna — OTBeT, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IIPOIECCOB H3ydaeMOU
OpeMETHOM 00JacTH, OTIMYAIOIIMIC HEeIO0CTAaTOYHOH TIIyOMHOM M IOJHOTOM PacKpbITHS TEMBI;
3HaHHUEM OCHOBHBIX BOIIPOCOB TEOPHH; CIa00 CPOPMHUPOBAHHBIMH HAaBBIKAMH aHAJN3a SIBICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEIOCTaTOYHO  CBOOOMHBIM  BIJIQJICHWEM  MOHOJOTHYECKOW  peYbi0,  JIOTHYHOCTBIO  H
MOCJIEI0BATEIbHOCTBIO OTBETa. JIOMyCKaeTCsl HECKOJIBKO OIMIMOOK B COAEp)KaHUU OTBETa; HEYMEHHE
MIPUBECTH MIPUMEP Pa3BUTHS CUTYAIHH, TPOBECTH CBS3b C IPYTHMH aclleKTaMH H3y4aeMoi 001acTu.

2 daju1a — OTBET, OOHAPY)KUBAIOILINI HE3HAHUE MPOLECCOB M3y4aeMoil mpeIMeTHON 00IacTH,
OTJIMYAIOMINKACS HETTYOOKMM pAcKpbITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCOPMUPOBAHHBIMU ~ HaBBIKAMU  aHalW3a  SBICHHWM, MPOIECCOB;, HEYMEHHEM  JaBaTh
apryMEHTHPOBAaHHBIC OTBETHI, CIIA0BIM BIIQJICHUEM MOHOJIOTHYECKON PEUYBI0, OTCYTCTBUEM JIOTHIHOCTH
U TocienoBaTeabHOCTH. JlomyckaloTes cepbe3Hble OIIMOKM B COJIEp)KAaHMM OTBETa; HE3HaHHE
COBpPEMEHHO MpoOIeMaTUKN U3y4yaeMoi 00J1acTH.



Kpurtepun oneHuBaHusi NHCbMEHHOM padoThI
(OLICHOYHBIE CPENICTBA: KOHMPOAbHASL pAbOmMa, CAMOCMOsMeNbHAs paboma).

5 6aJJ10B — CTY/ICHT TIOJHOCTHIO BBIMOJIHUI PabOTy, TOYHO OIPEICIIUB €€ COJCPKAHNUE U
COCTaBJISIIOLME. B JIOTMYECKUX pacCyXIeHHSX W OOOCHOBAaHWUM pEIICHHS HET MPOOeIoB M
omuOOK, BBIBOJBI 000CHOBaHBI. CTYIEHT BIAJICET HAaBBHIKOM CAMOCTOSITEIILHOW PabOTHI MO
3aJ]aHHOW TeMe; METOJIaMHU M IIPHEMaMU aHaJIM3a TEOPETHYCCKUX M/WIIM TIPAKTHYCCKUX ACTICKTOB
u3yuaeMoil ob6nactu. DaKTUYECKUX W MAaTEMAaTUYECKHX OIIMOOK, CBSI3aHHBIX C IOHMMAaHUEM
MaTepuaia, HeT; Tpadudecku padora oopmiieHa IPaBHILHO.

4 Oanna - paboTra XapaKTEpPHU3yeTCs CMBICIOBOW IIEIBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIBHOCTBIO M3JIOKEHHS, JOMyIeHo He Oonee 1 ommOku mpu pemenun. Paborta
BBINIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIaroB PELICHUS HEJOCTaTodHbl. He Bce BBIBOIBI
C/IeJIaHbl U/ 000CHOBaHBI. DAKTUYECKUX OMMOOK, CBA3aHHBIX C IOHMMAaHUEM MaTepHaia, HeT.
JlomymieHsl oiHa-/1Be OIIHMOKH B O)OPMIICHUN PAOOTHI.

3 6aJj1a — CTY/ICHT MPOBOMT JOCTATOYHO CAMOCTOSITEIIbHBINM aHAJTU3 OCHOBHBIX ATAIOB U
CMBICJIOBBIX COCTABJISIFOIIMX PA0O0ThI; MOHMMAET 0a30BbIC OCHOBBI MaTepHala. PeleHne pacKkpbITo
HE MOJIHOCTHIO, OOOCHOBaHUS IIArOB PEIICHUS HEIOCTAaTOYHBI. BBIBOJBI HE cIelaHbl /WU
BBIBOJIbI HE 000CHOBaHHKI. JlomyiieHo He 6osee 2 omMoOOK B peuieHnu, 0POopMIICHUU PabOTHI.

2 6aja - pabora npeacTaBisieT co0oi pemeHue 6e3 Kakux Obl TO HUA ObLTO KOMMEHTAPHEB,
oOocHoBanui. He packpbiTa CTpyKTypa W TEOPETHYECKas COCTaBJISIONIAs TEMbl. BBIBOJIBI
OTCYTCTBYIOT. J{omyIieHO Tpu Witk OoJiee TpeX OIUOOK B PeLICHUH, B 0)OPMIICHUU PabOThI.

KpnTeplm BBICTABJICHUS OLCHKHU CTYACHTY Ha 3auere/ IK3aMeHe

(OLIEHOUHBIE CPENICTBA YCMHbIL ONpOC 6 popme omeemoe HA B0NPOCHL OUNEMO8,
BbINONIHEHUE NUCOMEHHBIX PAZHOYPOBHEBBIX 3a0aY U 3A0AHULL)

Onenka no
MIPOMEKYTOUHOMN XapakTepucTuka KauecTBa c(hOpPMUPOBAHHOCTH KOMITETSHITUI
aTTecTaluu
CryneHT aeMOHCTpUpYyeT chOpMUPOBAHHOCTH JUCHUIUIMHAPHBIX
KOMIIETEHIIMM Ha  NOPOABUHYTOM  YypOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CHCTEMAaTHYECKOE W TIIyOOKOE 3HAHHE y4eOHOTO
«3a4teHo» / MaTepuanga, yMEeT TECHO YBS3bIBaTb TEOPUIO C IPAKTUKOM,
«OTJIIMYHOY CcBOOOJHO cHpaBisieTcsl € 3ajJadyaMM, BONpPOCAaMH M JPYTUMHU
BUJIAMU IPUMEHEHHSI 3HAHUMN, IPUYEM He 3aTPYIHSIETCS C OTBETOM
IpyU BUJOU3MEHEHUU 3aJlaHuM, NPaBWIBHO OOOCHOBBIBAET
MPUHATOE pEIICHUE, BIaJeeT Pa3HOCTOPOHHHUMH HaBBIKAMH H
MIpHeMaMH1 BBITIOJHEHUS MPAKTUYECKUX 3a/1a4.
CTyneHT AeMOHCTpUpYET CPOPMUPOBAHHOCTH AUCHMITIMHAPHBIX
«3a4TeHo» / KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOpOLLIOY» OCBOEHBI, HO JIONYCKAIOTCS  HE3HAYUTeNIbHblE  ONIMOKH,
HETOYHOCTH, 3aTPyJHEHUS TIpU AHAIUTUYECKUX OMNEpalusX,
MepeHoce 3HaHUHM U YMEHUH Ha HOBBIE, HECTAaHAAPTHBIE CUTYAIUH.




«3a4TeHO» /
«YJIOBJIETBOPUTEIHHOY

CryneHT AeMOHCTpHUpYeT c(hOpMHUPOBAHHOCTH TUCIMIUTMHAPHBIX
KOMIIETCHIIM HAa IOPOTrOBOM YpPOBHE: HMEET 3HAHMS TOJBKO
OCHOBHOI'O MaTepuajia, HO HE YCBOMJ €ro JeTajei, B Xone
KOHTPOJIGHBIX ~ MEPONPHATHN  JOIYCKAIOTCS  3HAYNUTEIbHbBIC
OLIMOKH, HEJIOCTATOYHO IPAaBUIIbHBIE (POPMYITUPOBKH, HAPYIICHUS
JIOTMYECKOM IOCIEOBATEIbHOCTH B U3JIOKEHHU HPOTPaMMHOTO
MaTepuaia, HCIBITBIBACT 3aTPYAHEHHUS TP  BBINOJHEHHUU
MPaKTHYECKUX padoT, IpH ONEPHUPOBAHUN 3HAHUAMHI U YMEHHUSIMU
IIPU UX NIEPEHOCE HA HOBBIC CUTYAITUH.

«HE 3aYTEHOY /
«CHCYHOOBJICTBOPUTCIILHO»

CTyneHT JAeMOHCTpUPYET CPOPMUPOBAHHOCTH TUCITUILIMHAPHBIX
KOMITIETEHIIMI Ha YPOBHE HM)KE ITOPOTOBOTO: BBISBISETCS MOJHOE
WIA TPAKTHUYECKH TOJHOE OTCYTCTBHE 3HAHUI 3HAYUTEILHOU
4acTH  NOPOrpaMMHOrO0  MaTepuana, CTYICHT  JOIYCKaeT
CYLUIECTBEHHbIE  OIIMOKHM,  HEYBEpEHHO, €  OOJBIIMMHU
3aTPyJHEHUSIMHU BBITIONHSET MPAKTHYECKHE pPabOThl, YMEHUS H
HaBBIKH HE C(hOPMUPOBAHBI.




5 HpI/IMepbl OICHOYHBIX CPEACTB JIsl MPOBECACHUS Telcymeii arrecranuu

5.1 Bonpocsl aJ1s1 codeceqoBaHus (YCTHOTO ONpoca):
1. Kakwue yncia Ha3bIBAIOT APOOHBIMHE?
2. Kakue onepanuy BBIIOIHAIOTCS HA MHOXKECTBE PAI[MOHAIBHBIX YUCEN?
3. BepHo nu yTBepxkeHuE:
1) Ecnu HaTypajabHOE YMCIIO JCTUTHCS Ha 6, TO OHO JeNUTCs Ha 3;
2) Ecnu cymma IBYX YHCEs YETHOE YKCIIO, TO KaX/10€ CIaraeMoe 4YeTHO;
3) Ecnu npousBeneHne qBYX YHCEN PAaBHO HYJIIO, TO KXl MHOXKHTEIb PABEH HYJIIO;
4) Ecnu kyO HEKOTOPOTO YKCIIA JSTUTCSA Ha 8, TO 3TO YHCIIO YETHO?
4. Kakoe 4uciio Ha3bIBalOT HAUMEHBITUM (HauOOJIBIINM) 3HaYeHHE (DYHKITUU Ha MHOKECTBE?
5. Kakyro QyHKIIHUIO Ha3bIBAIOT YETHOMW (HEUETHOM)?
6. Kakum cBoiicTBoM oGnagaer rpaduk yeTHO# (HeueTHOH) pyHKIMn?
7. CdopMynupyiTe MpuU3HAK IOCTOSHCTBA/BO3pacTaHusl/yObIBaHUS (DYHKIUH.
8. Kakyto TouKy Ha3bIBaIOT TOUYKON MaKCUMyMa (YHKIIMU? TOYKOH MHHUMYMa (QyHKIIUU?
9. Kakyro ¢pyHKIHIO Ha3bIBAIOT CTENIEHHON (DYHKIUEH ¢ HATYpaJIbHBIM MTOKa3aTenem?
10. Chopmynupyiite cBoiicTBa GyHKIUHU y = X",
11. Kakyro pyHKIIMIO Ha3bIBAIOT CTENICHHOM (DYHKIIMEH C [ENIbIM TIoKa3aTenem?
12. Kaxas durypa sBisiercs rpaduxom Gpynkmun y = x°?
13. Chopmynupyiite cBoiicTBa pynkuun y =x", n € N,
14. Yro Ha3BIBAIOT KOPHEM N-H cTereHu u3 yucia a, ramen € N, n > 17?
15. IIpu KakuX 3HaYEHUSAX a UMEET CMBICI BEIPAKCHHE 2k+1,/q, ke N?
16. Yro Ha3pBatOT apu(pMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIILHOTO YHCIIA a, T]Ie
neN,n>1?
17. Tlpu KakuX 3HAYEHHUSX a UMEET CMbICI BhIpakenne?k~/a, ke N?
18. Copmynupyiite cBoiicTBa pyHkmn y = 2k+14/a, ke N.
19. Cdopmynupyiite cBoiicta hynkuun y = 2k/a, ke N.
20. Copmynupyiite cBOWCTBA KOPHS N-I CTENEHH.
21. Kakyto pyHKINIO Ha3bIBAIOT CTENICHHOH (DYHKIMEW C palliOHAIHHBIM MTOKa3aTenem?
22. ChopmynupyiiTe CBONWCTBA CTENEHU C PALlMOHATIBHBIM [TOKa3aTeNeM.
23. Kakoe ypaBHEHHE Ha3bIBAIOT UPPAITMOHAILHBIM?
24. O6e yacTu ypaBHEHHUs BO3BENIM B HEUETHYIO cTemneHb. O0sS3aTeNbHO JIM UCXOAHOE U
MOJIyYEHHOE YpaBHEHUsSI Oy1yT paBHOCUIbHBIMU?
25. O6e yacTu ypaBHEHMs BO3BEJIU B UETHYIO CTeneHb. O0s3aTeIbHO JIM UCXOAHOE U MOJTyYeHHOE
ypaBHEHHS OyAyT paBHOCHIBHBIMH?
26. Kak MOKHO BBISIBUTH IOCTOPOHHHE KOPHU YPaBHEHUS?
27. Kakyto TeopeMy W Kakoe CJIEICTBHE M3 HeE WCIONB3YIOT NMPH PEHICHHH ITOKa3aTebHBIX
ypaBHEHHI/HEPABEHCTB?
28. UTO Ha3bIBAIOT JIOTAPH(PMOM MOJIOKUTEITBHOTO Ynciia b Mo ocHOBaHHO a7?
29. Kakoe paBeHCTBO Ha3bIBaIOT OCHOBHBIM JIOTApU(YMUUECKUM TOKIECTBOM?
30. Kakoii torapu¢m Ha3bIBAIOT JECATUIHBIM?
31. ChopmynupyiiTe cBOICTBa JOrapupMOB.
32. Kakyro ¢pyHKIHIO Ha3bIBAIOT JIOTapU(PMUIECKOI?
33. Chopmynupyiite CBOMCTBA TOTrapu(PMHUISCKON (PYHKITHH.
34. Kakyio TeopeMy M Kakoe CIEJICTBHE M3 He€ NMPUMEHSIOT MPH PEHICHUH JIOTapH(pMHIECKIX
ypaBHEHHI/HEPABEHCTB?
35. UTo Ha3BIBAIOT YIJIOM B OJIMH pajuaH?
36. KakoBa paguanHast Mmepa yria, paBHoro 1°?
37. Yemy paBHa IJIMHA YT OKPYKHOCTHU paauyca R, conepxameit o pag?
38. UTo Ha3bIBaIOT KOCMHYCOM YTJIa TIOBOPOTAa? CHHYCOM yTJIa IOBOPOTa? TAHTCHCOM YTJia
noBopota?
39. KakoBa o6acTh onpeneneHust GyHKIHH y = sin X? y = COS X?
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KakoBa 061acTh 3Ha4eHui GyHKIuu y = Sin x? y = C0S x?

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

Kaxosa o6acTs onpenenenust GyHkuun y = tg X?

KakoBa o6nacte 3HaueHuit pyHkuuu y = tg X?

Uemy paBeH tg (o+2nn), tae N € Z?

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

Kakue 3Haku MMEIOT CHHYC, KOCUHYC ¥ TAHT€HC B K&XKJ0W U3 KOOPAMHATHBIX YETBEPTEN?
Kakwue u3 TpuroHoMeTpuueckux (GyHKIHUHA SABISIOTCS YETHBIMU, a KaKHe - HEUETHBIMU?
Kakyro QpyHKIIMIO Ha3bIBAIOT IEPHOANYECKON?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM?

Kakoe Tok1ecTBO CBA3bIBAET TAHIEHC U KOCUHYC OJITHOTO U TOT'O K€ apryMeHTa?
Cdopmynupyiite mpaBuiia, KOTOPHIMH MO>KHO PYKOBOJCTBOBATHCS MTPU MPUMEHEHUU (HOPMYIT
IPUBE/ICHUS.

Yro Ha3bIBAIOT apKKOCHHYCOM uuciia b?

Kakoii Bug umeet ¢popMmyiia 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 4yucia b?

YTo Ha3bIBAIOT apKTAHTCHCOM Yucia b?

HasoBute hopmyny KopHel ypaBHeHus tg x = b.

Uto Ha3BIBAIOT MpHUpalieHHeM (QYHKIIUU B TOUKE?

ITo kaxoii popmyie onpenessstoT MTHOBEHHYIO CKOPOCTh?

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

Coopmynupyiite TEOpeMy O POU3BOAHOM: 1) CyMMBbI; 2) MPOU3BEACHHS; 3) YACTHOTO.
Kakoii Bu MMeeT ypaBHEHHE KacaTelbHOU, MPOBEACHHON K rpaduky GyHKIMK / B TOUKE C
abcrccont xn?

CdopmynupyiiTe npu3HaKk TOUKU MaKCUMyMa; TOYKH MUHUMYyMa.

OnwumuTte, Kak HAWTH HanOoJbIIee M HaUMEHbIlee 3HaueHus AuddepeHuupyemoit GpyHKuun
Ha IPOMEeXYyTKe [a; b].

Onumure maH 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 HaX0XKAECHUS IEPBOOOPa3HOM.

Kakyto ¢urypy Ha3pIBatoT KpUBOJIMHEHHON Tparnenuei?

ITo xakoil popMysie MOKHO BBIUMCIUTS IJIOIAIb KPUBOJIMHEHHOM Tpamenuun?

YTo Ha3bIBAIOT OMpeACIEHHBIM HHTEerpasioM GyHkImu f Ha mpomexyTke [a;0]?

Kakoe paBeHcTBO Ha3biBatOT Gpopmynoit Herorona-Jleitonuma?

Onummre, KaKOE MHO>KECTBO HA3bIBAIOT YIOPSAIOUYEHHBIM.

YT0 Ha3BIBAIOT MEPECTAHOBKOM KOHEYHOI'O MHOXKECTBA?

Kak Ha3pIBatoT 1 0003HAYAIOT MPOU3BEIEHIE IEPBbIX N HATYPAIbHBIX Yncen?

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

YTo Ha3BIBAIOT pa3MEIICHUEM U3 N 3JIEMEHTOB 10 K 311eMeHTOB?

[To xakoif opmMysie MOXHO BBIYMCIUTH KOJMYECTBO Pa3MEIICHUM U3 N-3JIEMEHTHOTO
MHOXecTBa 10 k 311eMeHTOB?

YT0 Ha3BIBAIOT COYETAHUEM K3 N DIIEMEHTOB 10 K 351eMeHTOB?

ITo kakoit popMyse MOKHO BBIYMCIUTH KOJIMYECTBO COYCTAHHW M3 N AIIEMEHTOB 1o K
3JIEMEHTOB?

YTo Ha3bIBAIOT IEPECTAHOBKON KOHEUHOTO MHOXKECTBA?

YTo Ha3bIBAIOT pa3MEIICHUEM N-3JIEMEHTHOTO MHOXeCTBa 110 K 311eMeHTOB?



84. UTo Ha3bIBAIOT COYCTAHHEM N-3JIEMEHTHOT'O MHOYECTBA 110 K 351eMeHTOB?

85. Kakyro ¢opmyny HazpiBaroT OmHOM HbrOTOHA?

86. Chopmynupyiite cBolicTBa Tpeyroyibauka [lackans 1 OMHOMHATBEHBIX KO3(DPUITECHTOB.
87. Kakue coObITHSI HA3bIBAIOT 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 COOBITHSI HA3bIBAIOT 3aBUCUMBIMU?

96. Kak HaiiTH BEpOSATHOCTH MIEPECCUCHUS HE3aBUCUMBIX COOBITHIA?

97. Yro Ha3BIBAIOT CITyYaitHON BETMYNHON?

98. Uto Ha3bIBalOT MHOXKECTBOM 3HAYCHHM CIy4ailHOW BETHUUHBI?

99. Yro Ha3bIBAIOT paCHpECICHIEM BEPOSITHOCTEH CITyJaiiHON BETMYMHBI?

100. Kaxkoe pacrnpeseneHre BepOATHOCTEH Ha3bIBAIOT OMHOMHUATIBHBIM?

101. Yto Ha3bIBAIOT MATEMATUYECKUM OXKUJAAHUEM CIIYYalHON BEIUYUHBI?

102. Kak B MaTemMaTHKe Ha3bIBAIOT IIEPBOHAYATIHHBIE TOHATHUS, KOTOPBIM HE JAIOT 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 pedpamu MHOTOTpaHHUKA? BepmmHaamu MHOTOrpaHHHKA?

109. Kakwue Buabl MHOTOTpaHHUKOB BbI 3HaeTe? ONMUIINTE 3TH MHOTOTPAHHUKH.

110. Kakwue CyniecTBYIOT CIIy4and B3aMMHOTO PACTIONIOKEHHUS IBYX MPSMBIX B IPOCTPAHCTBE?
111. CdopmynupyiiTe npU3HAK NapauIeIbHOCTH IPSIMON U MIOCKOCTH.

112. CdopmynupyiiTe nprU3HaK NapaieIbHOCTH IBYX INIOCKOCTEH.

113. Yro Ha3BIBAIOT YIIIOM MEXIY ABYMS TEPECEKAFOIIUMUCS MPSIMBIMH?

114. Yemy paBeH yroa Mex1y JByMs HapayljielbHbIMU MPSAMBbIMU?

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. CdopmynupyiiTe TeOpeMy O TpexX HepHeHINKYIpax.

119. Yemy paBeH yros Mexay MpsMOI U IJIOCKOCTHIO, €CIIH MpsMas MapajuleibHa MIOCKOCTH?
IIpsimas npuHauIeKUT IockocTH? IIpsimas nepneHaAnKyIIspHa MIIOCKOCTH?

120. Kakyro ¢urypy Ha3pIBalOT JIMHEHHBIM YTIIOM JIBYTPAHHOTO yria?

121. Yro Ha3bIBaIOT BEIUYMHOMN JBYIpaHHOIO yria?

122. Kak HalTH pacCTOSTHUE MEXTY ABYMSI TOYKAMH, €CITH H3BECTHBI 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. Onwmmmte mpaBuiIO TPEYTOJIbHUKA I HAXO0XKIEHUS CYMMBbI BEKTOPOB.

129. OnwumuTe npaBuiIo NapajesorpaMma Juist HaX0XXKJICHUS CYMMBI IBYX BEKTOpPOB.

130. Onwmmmre mpaBUiIO MapauIeIenUIe A A1 HAX0KIECHUS CYMMBI TPEX BEKTOPOB.

131. Kakoli BEeKTOp Ha3bIBaIOT Pa3HOCTHIO IBYX BEKTOPOB?

132. CdopmynupyiiTe coUeTaTeIbHOE U paclpeIeTUTEIbHBIE CBOMCTBA YMHOXEHHUS BEKTOPa Ha
YHCIIO.

133. Kakwue BeKTOpHI Ha3bIBAIOT MEPIEHIUKYISIPHBIMU?



134. Yto Ha3BIBAIOT CKAJISPHBIM ITPOU3BEICHUEM JBYX BEKTOPOB?

135. UYto Ha3BIBaIOT MHOTOTPaHHUKOM?

136. Kakwue rpanu MHOTOrpaHHHMKA 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 napajuienenurea Ha3blBaloT IPOTUBOJIEKAIIUMU?

148. Kaxkoi napaienenure Ha3bBatOT IPIMbIM?

149. Kakoii mapaienenurie]] Ha3bIBatOT MPSIMOYTOJIBHBIM?

150. Yto Ha3bIBAIOT U3MEPEHUAMHU MPSIMOYTOJILHOTO Mapaienenumnena?

151. Kakum cBoOMCTBOM 00J1aa0T JUATOHAIM Hapajuieenuneaa’?

152. CdopmynupyiiTe TeOpeMy 0 KBaJpare IuaroHaid MpsiMOYTroJbHOTO TapalieNienuIe/a.
153. Yrto Ha3BIBAIOT MUPAMHION?

154. Yto Ha3bIBAIOT BHICOTON MUPAMHUIBI?

155. Kakoe ceueHue Ha3bIBAIOT JUArOHAILHBIM CEYCHUEM MTUPAMUIBI?

156. Kakyro nupamuy Ha3pIBalOT IPAaBUIBHOM?

157. Yrto Ha3pIBarOT anogeMoi MpaBUILHON TUPAMUIBI?

158. UYro Ha3BIBAIOT IUIOMIA/HI0 OOKOBOI MOBEPXHOCTH TTHPAMHUIBI?

159. Yemy paBHa miomaib 60KOBOW NOBEPXHOCTH NMPABUIBHON MMPaMHIbI?
160. Onwummre, KaKOW MHOTOTPAaHHUK HA3bIBAIOT YCEUEHHON MHUPAMUIION.

161. Omnwumure 31€MEHTHl YyCEUEHHON MUPaMMU/IBI.

162. Kakyro yced€HHY0 MUpaMuay Ha3bIBatOT IPABUIBLHOM?

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 Teno Ha3bIBAIOT IIMJIUHIPOM?

167. Omnwummre, 9TO HA3BIBAIOT OOKOBOH MOBEPXHOCTHIO IIIIMHPA.

168. Yto Ha3BIBAIOT OCHOBAHUSAMU LIUIUHAPA?

169. Kakoe Teno Ha3bIBAIOT TEJIIOM BPAICHUS?

170. Yto Ha3BIBAIOT OCEBBIM CEUECHUEM LIUITUHApA?

171. U3 xakux Guryp cocTouT pa3BEpTKa MIIHHAPA?

172. Tlo kako#t popmyIie BEIYUCISIOT IUIONIAlb OOKOBOH MOBEPXHOCTH IIMIINHApA?
173. Tlo xakoii (hopMyIie BEIUUCISIOT TUIOIMIAIh TTOTHON TOBEPXHOCTH IUIUHApA?
174. Kaxkoe Teno Ha3bIBalOT KOHYCOM?

175. Onwumure, 4TO HA3BIBAIOT OOKOBOI MOBEPXHOCTHIO KOHYCA.

176. Yro Ha3pBaoT ocHOBaHUEM KoHyca? Ockro koHyca? BricoTol koHyca?
177. Yto Ha3BIBAIOT OCEBBIM CEUCHUEM KOHYCa?

178. U3 vero cocTouT pa3BépTra KoHyca?

179. Yto mpuHMMAIOT 3a MJIOalb OOKOBOW MOBEPXHOCTH KOHYCA?

180. Ilo xakoif popMyIie BBIYUCISIOT TIJI0MIAIs OOKOBOM IMMOBEPXHOCTH KOHYCa?
181. Ilo kakoit popmyIie BBIYUCISIOT IIONIA b MIOJIHOW MOBEPXHOCTH KOHYyca?
182. UYto Ha3pIBatOT OOKOBOW MOBEPXHOCTHIO YCEYEHHOTO KOHYCa?

183. Uto HaA3BIBAIOT OCEBHIM CEUYCHHEM YCEUEHHOTO KOHYCa?

184. UYrto mpuHUMAIOT 32 IJIOMIA b OOKOBOU MOBEPXHOCTH YCEYEHHOTO KOHYyca?
185. Ilo kakoit popmyIie BBIYUCISIOT IO OOKOBOM MOBEPXHOCTU YCEUEHHOTO KOHYCa?
186. Yro HaswBaroT chepoii?



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

Uto Ha3pIBaIOT mapom?
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€ paanyc 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 IJIOIA/bI0 IOBEPXHOCTH 11apa?

[To kaxoii popmyre BEIUUCISIOT TUIOIIAIb Chepbl?

1. CamocrositenbHas pabota Nel. Pazputue noHATHS 0 YHUCIIE.

Bapuanr 1
1. IlpencraBbTe B  BHAE  OECKOHEUHOM
JeCATUIHOMN NePUOIUIECKOM npodu
panroHaIbHBIC YUCTIA!
23 —5:8-—41:
4 7 15 6
2. Haiinute 3 npobu, xotopeie OynayT

OOJIBIIE -, HO MEHBIIIE & .
11 11

332Bm111§cnmi%; )
1774 -2 7+ (4254 - 1,134:0,28)

B d 14 3
+1,114
4. Beruucnure npuOIMKEHHO:
1,0063
5. IIpeobGpa3yiite (ympocturte)
paloOHAILHOE BBIPAKEHHE:
y2 1—x2 1-—xy?

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

BapuanT 2
1. IlpencraBeTe B  BHIE OECKOHEYHOU
JEeCATHYHOM NEePUOANYECKOM apoou
panroHaIbHbIE YUCTa:
31, —6:5:-52:
4 13 11 9

2. Haiigute 3 npo6u, KoTopsie OyayT OombIie
5., HO MEHbIIIE £,
13 13
3. Boruncnure:
1 61 1 7
[8,6 Z— - (5% - 41—2)] : (E ZE + 1,34)
4. Beraucaure npuOIMKEeHHO:
1,0015
5. IIpeobpa3syiite (ynpocTuTe) paroHaIbHOE
BEIpaKEHUE!
a b—a*h b?—a
ab+b ab—a b-1
6. Pemmre ypaBHEHUE:
2x*—=3x2+1=0
7. Pemmre HEpaBEHCTBO:
x(3x—2)—(2x—-3)2<0

11

2. CamocTtositenbHas pabota Ne2. dyHkuuu u rpaduku

Bapuant 1

1. ®Oyukuus 3amana opmynoit f(x) = ’%
x+

Haiigure: a) £(1); 6) £(0).
2. Haitnure obGnacte onpeneneHus: GyHKIMH
f(x) =+vx -3
3. Haiinure MHOXECTBO 3HaueHWUU (DYHKIIHMH
fx) =x2+4
4, SIBngeTrcs M YETHOM WM HEYETHOH
byukuus: a) f(x) = 7x3 — 5x5;

Bapuant 2
1. ®ynkiust 3amana dopmyaon f(x) = x=3,

x+4
Haiigure: a) f(2); 6) f(—1).
2. Haitnure oGmacte ompeneneHust GyHKIIUN

f)=Vvx+4
3. Haiinure MHOXECTBO 3HaYeHUN (PYHKITUH
f(x) =2x2 -1

4, SIpngercda M YETHOW WIM HEYETHOH
byukuus: a) f(x) = x5 + 2x3;




6) f(x) —X‘

8
5. Ha pHcyHKe n3o0pakeH rpaduk QyHKIUU

y = f(x), onpejeneHHOl Ha TPOMEKYTKE
[-3,5; 5]. IToap3yscek rpadukoM, HaIUTE:

a) f(=2);

0) 3Ha4YeHus X, pH KOTOpbIX f(x) = 3;

B) HyJIU (DYHKITUY;

r) HauOOJIbIICE U HAMMEHBILIEE 3HAYCHUS
byHKINH;

1) 00acTh 3HaYCHUH QYHKIINH;

€) KOJIMYECTBO KOpHe# ypaBHenus f(x) = a B
3aBHCHMOCTH OT 3HAYEHHS A

A

.

e

i

=¥

T

.
|

k
!

| L .
6. Ha pucynke uzo0OpaxeH rpa¢puk GyHKIUN
y = f(x). Iloctpoiite rpaduk HyHKIMH:
a)y=[f)+2,6)y=/f(x-3)

VA

0) f() =X

5. Ha pucynke n3o0paxeH rpaguk GyHKIIUN
y = f(x), onpeneneHHo#i Ha IPOMEKYTKE
[-4; 5]. TTonb3yscek rpadbukoM, HalaUTE:

a) f(—2);

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

B) HYJU (QYHKIINH;

) HanOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHHUS
byHKINY,

1) 001acTh 3HAYCHUH (YHKIINH;

€) KOJIM4eCTBO KOpHeH ypaBHeHus f(X) = a B
3aBUCHMOCTH OT 3HAYCHHS A
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6. Ha pncyHK-e n300pakeH Tpaguk QyHKIUU
y = f(x). Iocrpoiite rpaduk GyHKIHM:
a)y=f(x)+2;6)y=f(x—23).

i T
HAH

Y

,-_7.___\_&& / _‘\\

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

Bapuant 1
1. ®yukwms 3agana Gopmysnoi f(x) = x16.
Cpasuure f(5,6) u f(2,4).
2. Haiinute 3HaueHue BBIpa)KeHI/IH

a) 33v8 + 45v=32 + /625, 6)_3_

3. Pemmte ypaBHenue Vx = 2
4. Ynpoctute BbipaxeHue:

a) Wa3; 6) Vm2im.

5. Haiigure 3HaueHUe BbIPaKEHU:

Bapuant 2
1. ®yuxus 3agana Gopmynoi f(x) = x1°.
Cpasuure f(3,6) u £(1,8).
2. Haiingure 3naueHue Bpra)I<eHH$I

a) 5+/16 — 23v=216 — &6, 6)1_

3. Pemmmre ypaBHenue x = 2
4. Ynpoctute BbipaxeHue:

a) %/a”;  6) Vm3Vms.

5. Haiinute 3HaUeHHE BBIPAKECHUS:




I
a) 1253 6) 3208,
6. IIpencraBbTe BBIpAKCHHUE B BUJE CTEIICHU
WJIU MIPOU3BEICHUS CTENEHEN

(a—0.8)4 . (a—1.4)—2: (a0,4)—6

7. Peumre ypaBuenue V2x + 8 = x

1
m—3m3
8. Coxkparute n1podbp —2——
m3—3
9. Pemute ypaBHEHHE
5¥+1 —3.5x =250
10.Haiigute obnacTs onpeaeneHus GyHKIUU
y =1g(4x — 1)
11.Pemure ypaBHEHUE
logi(3x +4) = -2
3

12.Pemrte HepaBEHCTBO
logoo(x — 4) =1logoo(8 — x)
13.Beruucnure 3Ha4CHUE BEIPKCHHUS
logo 27 + loge 3
2log2 6 — log2 9
14.Haiinure KopeHb ypaBHEHUS
logz x + log2(x —3) = 2
15.Pemnte HEpaBEHCTBO
logos?x —logosx —2=>0

1
a)32-5; 6) 16125,
6. Hpe,[[CTaBBTe BBIPAXXCHUC B BUJC CTCIICHU
501058 HpOI/ISBCIIeHI/ISI CTeHeHef/’I

(a0,6)6 . (a0,4)—7: (a—1,6)—3

7. Pemmre ypaBHenue V2x + 48 = —x

2
m+7m5
8. Coxkparute n1podbp —s——
m5+7
9. Pemmre ypaBHeHHUE
2% + 2x3 =72
10.Haiinure obmacts onpenencHust GyHKIIUNA
y = lg(6 — 4x)

11.Pemnre ypaBHEHHE
logo1(10x — 7) = -1
12.PemTe HEPaBEHCTBO
log2(6 — x) <logz2(x + 1)
3 3

13.Bbluncnure 3HaU€HUE BBIPAKEHUS
logs 128 — logs 2
2loge 2 + loge 9
14.Haiinure KopeHb ypaBHEHUS
logs x + logs(x —4) =1
15.PemuTe HEpaBEHCTBO
logo.2s?2 x + logo2sx —2 >0

4. CamocTtosarenbHas pabora Ne4. OCHOBBI TPUTOHOMETPUU

Bapuant 1

1. HaiiguTe 3HaUE€HUE BHIPAKEHUS
T
3
2. YnpocTute BbIpaxKeHHe

cos? a + sin? a + tg2f
3. Ympocture BbIpaKeHHE:
a) cos(a — B) —cos(a + B)
0)sin f cos 4 + cos 8 sin 4/

2tg ctg (— =) + 2sin—
g—ctg( 6) COST sin

sin 2«
2sina
4, Jlawo: sina= —=2, cosf=—-12 1<
13 13
a < 3_2”, ’TE< B < m. Haiigure sin(a + )
5. JlokaxxuTe TOXKIECTBO:
1
- = tg2a
1—-tga 1+ tga 8
6. Pemmte ypaBHeHHe Sin 4x = — 2

2

7. Pemmre HEpaBEeHCTBO COS X < 1
2

Bapuant 2
1. Haiigute 3HaueHNe BBIPAKEHUS
2te (=5 ctg =+ sin ok — 4 cos
g( 6)cg3 sin— cos
2. YrupocTuTe BEIpaKEHHE

cos? a + sin? a + ctgla
3. Ympocture BbIpaKeHHE:
a) sin(a + B) — sin(a — B)
0)cos 6a cos 4a — sin 6a sin 4a

2cos? a

B)—
sin 2«a

4. Nano: cosa = 0,6, sinff =—0,823z <
2
a<22mrt<f< 3_7;. Haiinure cos(a + )

5. JIoKakKHTE TOXIECTBO:

tga tga
+ = tg2a
1—tga 1+tga ~
6. Pemmte ypaBHEHHE COS 6x = — 33
2

7. PemmnTe HepaBeHCTBO Sin x > ¥3
2

5. CamoctositenbHas pabota Ne5. [IpousBoanas u e€ mpuMeHeHue




Bapuanr 1
1. Haiinure mpou3BoaHy0 GYyHKIINH:

3 2
a) f(x) = St
0 f) =5,

B) f(x) = tg 4x

2. Beruncnute 3HaUCHHE MPOU3BOAHOM QYHKIIMA
f(x) = (3x —2)°BTOUKE X0 = 1

3. Haiinure nponsBonHy0 QyHKINU:

a) f(x) = Véx =7

6) f(x) = cos%

4, Teno pBuraercs mno KOOPAWHATHOMN

npsiMoii 1o 3akoHy s(t) = 3tZ — 2t + 1
(mepeMerieHne u3MepsIeTCsl B METpax, BpeMst —
B ceKyH/ax). UeMy paBHa CKOPOCTH TeJia 4epes
3 ¢ mocJie Havaia JIBHKEHHS?

5. YUemy paBeH yrioBod ko3(pduImeHT
KacaTelnbHOU K rpaduKy GyHKIIHH

y =x3—2x
B TOUKE C abCIMCCOoi xo = —1?
6. Kakoe ypaBHEHHE MMeET KacaTellbHas

k rpaduxy pynxuuu f(x) = %B TOUKE C
x—
abciccon xo = 2.
7. Yemy paBHO HaWMEHbIIIEE 3HAYCHHE
byukimn y = x + 4 Ha npomexytke [1;3]?
X

8. Uccnenyiite hyHKITUIO

y = 16x3 — 12x2 — 4
U TIOCTpOiTE €€ rpaduK.

Bapuanr 2
1. Haiimure mpou3BOAHYIO QYHKIIUHU:

4 3
a) f(x) = iy
0 f@) =17,

B) f(x) = tg 2x

2. BolumcionTe 3HaYeHME IIPOM3BOAHON (YHKIMH
f(x) = 3x+ 4)*BTOUKE X0 = 1
3. Haiiaure npon3BoaHyO QYHKIHH:
a) f(x) =v8x +1
6) f(x) = sinj’;
4. Teno nBuraercs Mo KOOPAMHATHOM MPSAMOI
10 3aKOHY s(t)=3t2—-2t+1
(mepemereHne u3MepseTcs B METpax, BpeMs —
B CeKyHJ1ax). UeMy paBHa CKOPOCTh TeJia uepe3
4 ¢ mocne Havasa JBMKEHUS?
5. Uemy paBeH yrioBoi KO3PPHUIHCHT
KacaTeNbHON K rpaduKy GyHKIIHH

y =x3—2x
B TOUYKE C a0CHUCCOM xo = —2?
6. Kakoe ypaBHeHHEe MMeEET KacarelbHas K
rpaduxy ¢pynkuuu f(x) = 5%*t% p touke ¢

x—4

adcImccoi xo = 1.

7. Uemy paBHO HauOoJjblliee 3Ha4YEHHE
byukiun y = x + 4 va npomexytke [1;3]?
X
8. Hccnenyiite pyHKIMIO
y = 2x3 +9x2 + 12x
1 nocTpoire e€ rpaduxk.

6. CamocTositenbHast padoTta Ne6. IHTerpan u ero npuMeHeHue

Bapuant 1
1. Haiigute oOmmit BUI mEpBOOOPa3HOI

byHKIMN:

a) f(x) = x*
0) f(x) = sinx
B) f(x) = 2%
r) flx) =x
0 fl) =2
e) f(x) = e

2. Oynkuus F sBusercs mepBooOpasHOA
¢yukuun f(x) = x — 3. Uepe3 kakywo wu3
JIAHHBIX TOYEK MPOXOoauT rpaduk Gyukmuu F,
ecmu F(2) =5?

a) (0;8); 0)(-2;17); B)(1;55); 1) (4;4).

3. Brvruucaure unTErpa:
3

a) |~ x2dx

N

Bapuant 2
1. Haitnure oOmmii Bua mnepBOOOpa3HOU

byHKIMNU:

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

2. Oynknus F  sBuseTcs mepBooOpa3HOiMA
¢yakuuu f(x) = x — 3. Uepe3 kakyio u3
JTAHHBIX TOYEK MpoXoauT rpaduk ¢ynknuu F,
eciu F(2) =57

a) (0;8); ©0)(-2;17); ) (1;55); 1) (4;4).

3. Bpramcnure uHTETpaI:

a) f04 2x% dx




6) [3sin 3x dx
9
T dx

B) onTC
3 sin 2

0 X
0

4. Bpbruucaute IJIOIIAb
M300paXEHHON Ha PUCYHKE.

¢burypsl,

y=cosx

x
7 n AN
2 G 2
5. Haiimure 1omanap  KpUBOJUHEHHOMN

Tpareiuu, OrpaHuYeHHON JTMHUAMU Y = 6X —
x2,y=0,x=1,x=3.

6) f% sin 6x dx

4. Bpluucnure IJIOIAb ¢burypsi,

N300paKEHHON Ha PUCYHKE.

4

5. Beramcnure IUTOIIA/Th ¢burypsi,
OTPaHUYECHHOW JIMHUSAMU Y = X2,y = 2 — X.

7. CamocTtosTenbHas pabota Ne7. KomOGuHaTopuka

Bapuant 1
1. CkonbkuMu crocobaMu MOTYT CECTh B
aBTomMoOmib Mapku «Kamumna» 5 uyenosek,

€CIM KaXIOblii W3 HUX MOXET OBITh
BOJIHTEIIEM?
2. Yepes KEIe3HOJOPOKHYIO CTAHIIUIO

JOJDKHBI OJTHOBPEMEHHO TpoTH 3 moe3na.
CKOJBKMMH  CIIOCOOAaMHU  IUCHETYEP MOXKET
OpraHu30BaTh MPOXOKICHNUE COCTABOB, €CITH B
€ro pacnopsHKEHUHN 5 CBOOOIHBIX MyTei?
3. Pemmre B HaTypabHBIX YUCIIaX ypaBHEHUE
A5 =18+ A4

x x—2
4. CKOJIBKO CYIIECTBYET CEMHU3HAUYHBIX YHCET,
KOTOpPBIC HAIEJIO IeATCs Ha 257
5. Pemute B HaTypanbHBIX YMCIAX YpaBHEHHE
Cz2 =120

X
6. Ha mpsmoii otmernnu 12 Towek, a Ha
napauieIbHOM el mpsiMoit — 7 Touek. CKOJIBKO
CYIIECTBYET YEThIPEXYTrOJIbHUKOB c
BEPIIMHAMH B 3TUX TOYKaX?
7. Jlns mkonbHOM JioTepen moaroToBuian 100
OMIeTOB, W3 KOTOPBHIX 12 BBIMTPHIIIHBIX.
IlepBbiii  ywyeHuk BbiOMpaer Hayrang 10
6mieroB. CKOJNBKO CYyIIECTBYET BapHUaHTOB,
Opd KOTOPBIX OH BBIOEpET HE MeHee 2
BBIUTPBILIHBIX OUIIETOB?
8. HaiinuTe oTHOIIIEHHE CyMMBI YHCET B

BapuanT 2
1. Cxonbkumu criocobamu MOKHO
pacnpenenuTb S ASKYPHbIX IO JTakaM B
MATHUATAKHOM OOLISKUTHU?
2. Yepe3  KENE3HOJOPOKHYIO  CTAHIIHIO
JIOJDKHBI  OJTHOBPEMEHHO MpOUTH 4 moesza.
CKonpKkUMH  crioco0aMu  AMCIIETYEP MOXKET
OpraHu30BaTh MPOXOKIEHNE COCTABOB, E€CIIU B
€r0 pacropsHKeHUN 6 CBOOOTHBIX IMyTeH?
3. Pemmre B HaTypaJIbHBIX YMCIaX YpaBHEHUE
A2 =20

X
4. CKOBKO  CYIIECTBYET  IIECTH3HAUYHBIX
qucell, KOTOPBIE HAIIEIO JeaTcs Ha 257
5. Pemmre B HaTypasbHBIX YMCIaX YpaBHEHUE
C*2 =66
X

6. Ha mpsmoit otmermim 14 TOodek, a Ha
napayensHoi e npsmoit — 9 Touek. CKOJIbKO
CYIIECTBYET YEeTHIPEXYTOJIbHUKOB C
BEpIIMHAMHU B 3TUX TOYKaX?
7. s mxonsHOU notepen noaroroBuiu 200
OUJIETOB, U3 KOTOPBIX 25 BBIMIPHIIIHBIX.
[lepBerit  yyeHuk BblOmpaer Hayrag 10
6uneroB. CKOJIBKO CYIIECTBYET BapUaHTOB,
MpU  KOTOPBIX OH BHIOEpPET HE MeEHee 2
BBIMTPBIIIHBIX OMIEeTOB?
8. HaiiguTe OTHOIIEHNE CYMMBI YHCEIT B
100-#i ctpoke Tpeyroabauka [lackans k cymme
gucen B 200-i cTpoke




100-# ctpoxke TpeyronbHuKa [lackans k cymme
yucen B 200-i cTpoke

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

CTaTUCTHUKHU

Bapmuant 1
1. B kopoOke nexar 15 mapukos: 10 cunux u
5 zenenbix. KakoBa BeposSITHOCTH TOrO, YTO
HayraJ B3sTHIA M3 KOPOOKH IIAPUK OKAKETCS
KENTbIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO TMapy
camor Hekotopoi ¢upmsl coctasiser 0,023.
Ckomnpko OpaKOBaHHBIX nap 00yBu
rapaHTUPOBAHHO coAepkUT maptus u3z 1000
nap caror 3Toi GupmbI?
3. Ilpy  mpoBeneHMH  OK3UT-TIOJIA  OBLIO
ompomeHo 15 Teicsu m3Omparenel, cpeau
kotopbix 600 mporosocoBayn «IIpoTHB Beex».
OrneHnTe BEPOSTHOCTH COOBITHS, TP KOTOPOM
usbuparens ronocyet «I[IpoTus Bcex».
4. Kaprouku, Ha KOTOPBIX HAMCaHbI yncia 1,
3, 5, 7, Hayrajg  MOCIeA0BaTEIbHO
BBIKJIAZIBIBAIOT B psa. KakoBa BepOsSTHOCTD
TOT0, YTO MOCJIETHEH MOJOXKaT KapTOUKy C
YHUCIIOM 57?
5. KakoBa BepoATHOCTH TOr0, 4YTO TMpH
01I0pachIBaHUM JIBYX UTPaIbHBIX KyOMKOB Ha
OJIHOM U3 HUX BBIMAJIET €AUHUIIA, a HA IPYTOM
— Tpoiika?
6. UeMy paBHa MeauaHa
Ia”HEBIX: 2, 2, 3,4,5,6,13?
7. OHOBpEMEHHO MOAOPOCHIN TPU MOHETHI.
KakoBa BeposITHOCTB TOT0, UTO POBHO Ha ABYX
U3 9TUX MOHET BhINAJIET repo6?
8. B smuke nexar s01moku Tpex coptos: 20
xkenteix, 10 3enensix u 30 kpacubix. Kakoe
HaMMEHBIIIee KOJMYECTBO SOJIOK HAJIO TOCTATh
U3 fAIUKa Hayraja, 4ToO0bl TapaHTUPOBAHHO
B35Th IO KpallHEH Mepe OJHO KEJITOE W JBa
KpacHBIX si0moka?

COBOKYITHOCTU

BapuanT 2
1. B kopoOke nexar 15 mapukoB: 12 cuHux u
5 3eneHbIx. KakoBa BEpOSTHOCTH TOTO, YTO
Hayraj B3SAThIA U3 KOPOOKU MIAPUK OKAKETCS
KENThIM?
2. BeposTHOCTh KyNUTh OpakOBaHHYIO Iapy
canor Hekotopou ¢upmbsl coctasiser 0,015.
Ckonbko  OpakoBaHHBIX  map  OOyBH
rapaHTUPOBAHHO coAepXHuT maptusi u3z 2000
nap camnor 3Toi GpupmbI?
3. Ilpy  mpoBeleHWHM  OK3UT-TIOJIA  OBLIO
omnporieHo 15 Teicau wu3bMparenei, cpenu
koTopbix 1500 mporonocoBanu 3a «Kanaumgara
H». Ouenure BepOSTHOCTH COOBITHS, IPHU
KOTOPOM H30HpaTeNb roJIoCyeT 3a
«Kagonmara Hy.
4. Kaprouku, Ha KOTOPBIX HaNmucaHbl yncia 1,
3, 5 7, Hayrax  IOCJIEIOBATEIILHO
BBIKJIQ/IBIBAIOT B psii. KakoBa BeposSTHOCTH
TOTO, YTO IOCJICTHEH TOJIOKAT KapTOUKY C
yuciom 3?
5. KakoBa BepoOSTHOCTH TOTO, 4YTO IIPH
0I0pachIBAaHUH JIBYX UTPATBbHBIX KYOHMKOB Ha
OJTHOM W3 HHX BBITIQJICT MATEPKa, a Ha IPYrOoM
— OBOMKaA?
6. Uemy paBHa MeauaHa
mauuex: 2, 3, 3, 4, 6, 6 ,16?
7. OIHOBPEMEHHO TOJAOPOCHIIA TP MOHETHI.
KakoBa BepoATHOCTH TOr0, 4YTO POBHO Ha
OJIHOM U3 3TUX MOHET BBINAJIET TepO?
8. B smuke nexar si6moku Tpex coptos: 20
*kenteix, 10 3enenbix u 30 kpacHbix. Kakoe
HauMEHBIIIee KOJIIMYECTBO sIOJIOK HAI0 10CTATh
W3 SIIUKa HayrajJ, 4TOObl TapaHTUPOBAHHO
B3STh MO KpaifHel Mepe JBa 3€JICHBIX U JIBa
KENTHIX s10I0Ka?

COBOKYITHOCTH

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

Bapuanr 1

1. Yepes xonubl orpe3ka MN u ero cepenuny
K nmpoBeneHbl mapajuieibHble — IpSIMBIE,
[IEPECEKAIOIINE HEKOTOPYIO IIJIOCKOCTh O B
toukax M1, N1, K1 coorBercrBenHo. Hatiqure
nuHy otpeska KKi, ecim otpesok MN He
nepecekaet iockoctb oo i MMy = 22 cm, NNy
=8cm.

BapwuanT 2

1. Yepes konIsl otpeska AB u ero cepeauny
C nmnpoBeneHbl mapajuleNbHBIE  MPSMBIE,
MEePECeKAONINe HEKOTOPYIO IIOCKOCTh O B
Ttoukax A1, Bi, m Ci, COOTBETCTBEHHO.
Haitgure nnuny otpeska CCi, eciu OTpe30K
AB He mepecekaeT muiockocth oo 1 AA1 = 18
cM, BB1 =10 cm.




2. Touku A1, Bi, Ci1 —
npoekuuu BepuH A, B, u C
napamenorpamma ABCD Ha HekoTopyro
IUIOCKOCTh ~ COOTBEeTCTBeHHO.  [locTpoiite
IPOEKINI0 BepmHbl D mapaienorpamma Ha
3TY IUIOCKOCTb.

napajjiCJIbHBIC
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3. YUepes BepmmHy npsmoro yrima C

npsMOyrosibHOTO TpeyroibHuka ABC Kk ero
TUIOCKOCTH TIpoBelieH meprneHaukynsp CM.
Haiinure mmHy croponsl AB TpeyronabHuKa
ABC,ectu CM =8cMm, BM =17 cm, £CAB =
30°.

4. Yepes Bepmmny D npsmoyroiabHuka
ABCD « ero IUIOCKOCTH  TPOBEICH
nepnenaukynsap DE. Touka E ynanena ot
ctoponbl AB nHa 10 cm, a ot ctoponst BC —
Ha 17 cm. Haiinute nnuny nuaronamu BD,
eciim DE = 8 cm.

5. Yros MeXy IIOCKOCTSMH TPEYrOJIbHUKOB
ABC u ABD pagen 45°. Tpeyronsauk ABC

— PaBHOCTOPOHHHII €O CTOPOHOH 4+ 3 CM,
tpeyroasHUK ABD — paBHOOGenpennsiii, AD
=BD =+/14 cwm. Haiinure nny otpeska CD.

2. Touku Ai, Bi, u Di1— mnapannensHbie
npoekuuu BepmvH A, B u D
napamenorpamma ABCD nHa Hekotopyro
IUIOCKOCTh ~ COOTBETCTBEHHO.  [loctpoiite
npoekiuio BepimnHbl C napamienorpaMma Ha
3TY IJIOCKOCTb.
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3. Yepes Bepumny npsmoro yriaa C

npsiMoyrosibHoro tpeyroinsHuka ABC k ero
TUTOCKOCTH TIpoBeAeH mnepneHaukysip CD.
Haitnure mmny croponsl AB TpeyrompHuka
ABC, eciu AD =20 cm, CD =16 cm, £CAB
=60°.

4. Yepes BepumHy A TIpIMOYrojbHUKA
ABCD Kk ero IIiOCKOCTH  TIPOBEACH
neprneHaukysip AP. Haiinure nmuny 3TOrO
nepnenukynspa, ecnu BC =12 cm, DB = 13
cM, a Touka P ynanena ot npsamoi BC Ha

V106 cm.

5. Vron Mexay IIOCKOCTSIMHU TPEYTOJbHUKOB
ABC u AKC pagen 60°, AC =24 cm, BC = BA
=20 cm, KC = KA = 15 cm. Haitaure nnuny
otpe3ka BK.

10. CamocrosrenbHas pabota Nel(0. KoopnuHaThl 1 BEKTOPHI

Bapuant 1
1. Jauer Toukm M(3;-2;1) u N(5;2;-3).
Haiigure koopauHatel cepeannsl oTpeska MN
U €T0 JJINHY.
2. Nanbl Toukn A(-2;1;3), B(3;-2;-1) u C(-
3;4;2). Haiinure: _
a) KOOp/IMHATHI BEKTOpOB Bi A,
6) MOIynb BeKTOpa B B
B) KOOpIMHATHI BekTOpa NE 2/8— 36
3. CymecTByeT v mapajuielIbHbIA MEPEHOC,
npu KOoTopoM obOpazom Touku M(4;3;4)
sBisieTcst Touka M1(1;3;0), a o6pazoM ToUukH
K(1;-8;3) — rouka K1(6;-2;7)?
4. Touku A(-2;-4;1) u B(-5;-6;-1) — BepuIrHbI
napawienorpamma ABCD, touka O(1;3;2) —
TOYKa TIEpeceYeHHs ero  JauaroHalieu.
Haiinure xoopaunatel BepmmH C u D
napaenorpamma ABCD.

Bapuant 2
1. Jauer Toukm M(-6;5;3) u N(4;1;-5).
Haiinute koopaunaTsl cepeaunsl otpeska MN
U €ro JJUHY.
2. Jausr Touku A(-4;-2;1),
C(2;1;-3). Haiigure: _
a) KOOPJMHATEI BEKTOPOB Bt A
6) Momynb BekTOopa B
B) KOOPMHATHI BeKTOopa ME 3B— 24C
3. CymecTByeT Ju mapajuiesIbHbIM MEPEHOC,
npu  KOTopoMm obOpa3zom Ttouku M(-1;3;-4)
sBisieTes Touka M1(4;5;-7), a 06pa3oM TOUYKH
K(6;-4;5) — Touka K1(11;-2;8)?
4. Touku A(-2;-4;1), B(-6;2;3) u D(4;0;-1) —
BepiInHbI napauienorpamma ABCD.Haiinure
KoopauHaThl BepunHbl C mapauienorpamma
ABCD u koOpMHATBI TOUKH ITEPECEUECHUS €T
OUaroHajieu.

B(3;-1;-1) w




5. aubl BekTophl A-2;8;-4) u b1;-4:K). [Tpu
KaKOM 3HaueHnH K BEKTOPH i b

a) KOJIJTMHEAPHBI,
0) mepneHIUKYISIPHBI?

5. Jlausl BexTopsl a(1;-4;-3) u k5;p;-15).
TIpy KakoM 3HAYEHHH P BEKTOPH M b

a) KOJUTMHEAPHBI,
0) nepreHIuKYISIPHBI?

11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIe TEIa

Bapuanr 1
1. OcHOBaHMEM TIPSMOW TPHU3MBI SIBIISCTCS
MPSMOYTOJIBHBIA ~ TPEYrOJbHUK,  KaTEThI

KoToporo paBHel 6 cM u 8 cm. Haiinure
IJIOMIA/b TIOJTHON MTOBEPXHOCTH MIPU3MBI, €CITU
e€ 6okoBOe pedpo paBHO 5 cM.

2. BokoBoe pebpo MIPaBHIILHOM
YeThIPEXyroJibHOM mupaMusl paBHo 10 cMm, a
Beicora — 8 cM. Haliaure mmomanp
JIMaroHaJIbHOTO CEUEHUS TUPAMUJIBL.

3. Panuyc ocHOBaHUS KOHYcCa paBeH 5 cM, a
obpasyromass — 13 cm. Haiiaure miomanp
OCEBOI'0 CEUYCHHUS KOHYCA.

4. Ha paccrossHuu 4 cM OT IeHTpa Iapa
npoBeieHo ceueHrne. OTpe3oK, COSTUHSIIONTHIA
IEHTP IIapa W TOYKY MEPECEUCHHS DSTOTO
CEUeHHUs C MOBEPXHOCTHIO MIapa, oOpasyeT ¢
IockocTeio cedeHus: yron 30°. Haiiaure
TUTOIIAb CEYCHUSI.

5. Beicota mmnmHApa paBHa 8 cM, paamyc
ocHOoBaHMs — 5 cM. Ha paccTostnuu 4 cM oT ocu
UWIMHIpA TapaulelbHO €l IpoBeIeHO
ceuenre. Halianre nmioomaab 3TOTO CEUSHUS.
6. OcHOBaHUEM MPSMOIN MPUIMBI SBISETCS
MPSIMOYTOJIBHHK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a quaronans — 17 cm. Haligure
00BEM MPU3MEIL, eciu €€ BbicoTa paBHa 10 cMm.
7. OcHOBaHUEM MTUPAMHU/TBI SBIISIETCS
TPEYroJbHUK co cTopoHamu 13 cm, 14 cm, 15
cMm. Haiimute oObem mnupamuabl, eciu e
BBICOTA paBHA 6 CM.

8. O0beM mmapa paBeH 36m cM
JIUaMeTp Iapa.

9. OceBoe ceueHWEe KOHYCa — IPABHIIBHBINA
TPEYroJibHUK €O cTopoHOM 4cm. Haiinure
0o0beM KoHyca.

10. B HWKHEM OCHOBaHHWM  IHJIMHApA
MpoBe/IeHa XOpAa IMHOH 6 CM, KOTOpYIO
BUJTHO W3 IEHTPAa BEPXHETO OCHOBAHUS IOJ
yriom 60°, a U3 eHTpa HUHKHETO OCHOBAHUS
— mox yriom 120°. Haiiaute miomanb
OOKOBOI TOBEPXHOCTH LIMIHHIPA.

3 Hatiqure

Bapuanr 2
1. OcHoBaHMEM MPAMON TPHU3MBI SIBIISIETCS
paBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOPOro paBHa 17 cM, a OCHOBaHUe
— 16 cm. Haiigute mnnomaap MOJTHON
MOBEPXHOCTH IIPU3MBL, eciIH €€ 60KoBOE pedpo
paBHo 10 cm.
2. JlnaroHanp OCHOBaHMUS MPABUIIBHOMN
YeThIPEXYroJIbHOM NMupamMuibl paBHa 24 cM, a
O0okoBoe pebpo — 26 cm. Haiingure momanb
JUArOHAJILHOTO CEYCHUS TUPAMUJIBI.
3. BricoTa koHyca paBHa 6 cM, a oOpa3yrormias
— 10 cm. Haiinure miomaab 0ceBOro cedeHus
KOHYca.
4. Paguyc mapa paBeH 17 cm. Haiigute
IJIOMIAh  CEYEHHUs Iapa  IJIOCKOCTBIO,
KOTOpas yJajieHa Ha 15 cM oT 1eHTpa mapa.
5. B  HIWKHEM  OCHOBaHMHM  IWJIMHApA
MIPOBE/ICHA XOp/ia JUIMHOW § CM, HaXosauascs
Ha pacCTOSHUM 3 CM OT IICHTpa JTOTrO
ocHOBaHMA. Haiaure 1omanas 0OCEBOTO
CEYCeHMS IMJIMH/IPA, €CJIM €r0 BHICOTA paBHA 6
CM.
6. OcHOBaHWEM TMPSMOW TPUMBI SIBJISCTCS
IPSIMOYTOJIBHBIN  TPEYTONBHUK, THUIIOTEHY3a
KoToporo paBHa 13 cM, a of1H U3 KaTeToB — 12
cM. Haiinmure o0bem mpu3Mmebl, eciiu €€ BhICOTa
paBHa 5 CM.
7. OcHOBaHUEM ApaMUIbI ABJISIETCS
TPEYroJIbHUK co cTopoHamu 13 cm, 20 cm, 21
cMm. Haiimure o0bem mnupamuibl, eciu eé
BBICOTA paBHa 9 cM.
8. Ilmomaas MOBEpXHOCTH mapa paBHa 1447
cM?. Haiinure nuamerp mapa.
9. OceBoe CCUCHHUE KOHYca —
paBHOOEIPEHHBII MPSIMOYTOJIBHBIT
TPEYTOJbHUK C TUNOTEHy30i 6 cm. Halinute
00BbEeM KOHYCa.
10. B HmWKHEM OCHOBaHMM I[HJIUHApA
MpOBEICHA XOp/a, KOTOPYIO BUIHO U3 IIEHTPA
HWKHETO OcHoBaHus moxa yriom 90° a u3
LIEHTpa BEPXHEro OCHOBaHM — OA yriiom 60°.
Haiinure mmomaae O00KOBOM MOBEPXHOCTH
LUJTUHIPA, €CIIH PAIUyC €r0 OCHOBAHUS PaBeH
8 cMm.




5.3 Ilpumepsl rpyNnoOBbIX TBOPYECKUX 3aJaHU I

1) C nmomomipio mporpaMmsl noctpoeHus rpaduxos Visual Basic 6.0 uccinenoBath mnoBeneHue
(GYHKIIUY PU CMEHE OTHOTO/HECKOIbKUX e€ mapaMeTpoB. OnpenenuTs 001me 3aKOHOMEPHOCTH,
cesnath BeIBOABI. Pe3ynbratel oopMuTh B BHE npe3eHTanud MS PowerPoint.

2) Knnenty HE0O0X0 MO, YTOOBI B KOMHATE 00s3aT€ILHO MPUCYTCTBOBAINA O0BEMHBIE DJIEMEHTHI
JeKopa UMIMHApUYeckor ¢opmbl. [loctpouts u3 Oymarm Mopaenb HMIMHIpA. Pa3smepsr mis
IIOCTPOEHMSI BBIOPATh CaMOCTOSITEIbHO, C YYETOM TOTO, YTO COOTHOLIEHHE pajnyca K BBICOTE
JIOJKHO OBITE 1:2.

3) PaccunTaTh KOJMYECTBO 2-X KHJIOIPAMMOBBIX 0aHOK KPAcKH, KOTOPBIE HYXHO KYIUTb IS
OKpAIMBaHMs IIHJIMHIPUYECKOr0 CBO/Ia IToBania. Pacxox kpacku 100 T Ha 1 M2, Paguyc nunmHapa
paBeH 2,9 M, JyinHa cBOJa 6 M.

6 HpI/IMepr OLHCHOYHBIX CPEACTB VISl MPOBECACHUN HpOMe)KyTO‘{HOﬁ arTrecranmu

6.1 Bonpocskl 1151 IK3aMeHa:

1. ®ynkun. O6nacTh onpeesieHns U MHOKECTBO 3HaueHU! GyHKiui. CBoiicTBa PyHKIIMH.
CrniocoOb1 3amanust pyHKIHH.
2. IlpomexyTKku BO3pacTaHMs U yObIBaHMS, HauOOJbIllee U HaUMEHbIIEE 3HAUYCHUs, TOUKU
dKCTpeMyMa (QyHKIUH.
3. [IpeobpazoBanus rpaduxos. [lapannenbHblil epeHOC, CHUMMETPUSI OTHOCUTEIBHO OCei
KOOpJMHAT U CHUMMETPHsSl OTHOCUTEIbHO Hayala KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
IIPSIMOH y = X, PaCTSDKEHUE U CKaTUe BIOJb OCEH KOOPAHMHAT.
4. CteneHu ¢ palMOHAJIbHBIMU MOKA3aTEIsIMHU, UX cBOiicTBa. CTENEHU C J1eHCTBUTEIbHBIMU
noka3zarensiMu. CBOMCTBa CTENIEHU ¢ ACUCTBUTENbHBIM MoKa3aTeseM. [lokazaTenbHas QyHKIMS.
5. Jlorapudm gmucna. OCHOBHOE JIoTapUPMUIECKOE TOXKIECTBO. [lecATUUHBIE U HATypaJbHbBIE
norapudmsl. [IpaBuina neicTuii ¢ torapudmamu.
6. Jlorapupmuueckas pyHkuus. Jlorapupmudeckre ypaBHEHUs 1 HEPABEHCTBA.
7. Pagunannass mepa yria. CHHYC, KOCHHYC, TAaHI'€HC M KOTaHI'€HC yrja. 3HaKd CHHYCA,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSM.
8. OCHOBHBIE TpPUTOHOMETpUYECKHE ToXxaecTBa. DPopmynsl npuseneHusa. Dopmynbl
cnoxenus. PopMmynsl JBOMHOTO yria. @opmylibl MOJIOBUHHOTO yria.
9. Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U IpaUKH.
10. ITocnenoBatenbHOCTH. CHIOCOOBI 33JaHUSI U CBOMCTBA YUCIIOBBIX MOCIEA0BATEIbHOCTEH.
[TonsiTve 0 mpezesne Nocae10BaTEILHOCTH.
11. IlpouzBoanas. [lonsTre 0 Mpon3BOAHON (YHKIIMH, €€ TEOMETPUUECKUN U PU3NIECKUI
CMBICII.
12. YpaBHeHue KacaTelbHOH K TpaduKy QPyHKINH.
13. [IpuMeHeHne MpOU3BOIHOM K UCCIIEAOBAHHIO (DYHKIMI U IOCTPOCHUIO TPapHUKOB.
14. TlepBooOpa3Has U MHTETrpaJl.
15. IlpumeHeHne onpenesIeHHOro HHTerpaia 1Jid HaXOXKICHHUS TUIOMIAIA KPUBOJIMHEMHOMN
tpanenuu. @opmyna Hetotona—IJleitonuna. [lpumenenus uaTerpana B GU3UKe U reOMETPUH.
16. OcHoBHbIe TOHATUS KOMOUHaTOpuKH. [locuer uncna pa3menieHnii, HepecTaHOBOK,
COYETaHUM.
17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.
18. IIpencraBienue AaHHBIX (TaOIMIIBI, JUArPaMMBbl, TpadUKH), reHepalibHasi COBOKYITHOCTD,
BBIOOpKa, cpeaHee apuPpMeTHIeCKOe, MeTMaHa.
19. B3anMHO€E pacnosiokeHue ABYX NMPsMBIX B IIpocTpaHcTe. [lapamiensHocTh npsmMoii n
mockocTh. [lapamenbHOCTh iockocTel. [leprneHanKynsspHOCTh NPSIMOM U TIIIOCKOCTH.
20. IleprieHAuKyISp U HaKJIOHHAsI. YTOJI MEXKIY IPSIMON U TNIOCKOCTHIO. /IByrpaHHbI yroi.
Yron mexay miockocTsMu. [lepneHauKyaspHOCTh ABYX IIOCKOCTEH.
21. T'eomeTpuueckue npeodpa3oBaHMsl MIPOCTPAHCTBA: MAPAJUICIbHBIA IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IUTIOCKOCTH. [TapamiensHoe npoexktupoBanue. Inomans opToroHanIbHOU MPOEKIMH.



22. Ilonstue Bekropa. Moayibs Bektopa. PaBeHcTBO BekTOpOB. ClI0KEHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4nciio. Pa3nokeHue BEKTopa 0 HalpaBJIeHUSAM. YTOJ MEXKIY JBYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. KoopaunaTel Bektopa. CKansipHOe MPOU3BEACHUE BEKTOPOB.

23. Ilpamas u HakiIoHHas npusMa. [IpaBuibHas npusma.

24. [Tapamnenenunen. Kyo.

25. Ilupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

26. CummeTpud B KyOe, B mapajuieNienurieie, B mpu3Me U B mupamue. Ceuenus Kyoa,
IIPU3MBI U TUPAMHU/IBL.

27. Hunuuap v KoHyC. Y cedeHHbIH KOHyc. OCeBbIe CEUEHUS M CEYEHU S, MapaljieIbHbIe
OCHOBAHHUIO.

28. llap u cdepa, nx ceuenus. KacarenpHas mIocKocTh K chepe.

29. ®opmyibsl 00beMa Ky0a, MPsIMOYTOIBHOTO TapallyIeNieuIe 1, TPU3MbI, IMIHHAPA.
®opmysbl 00beMa MHUPaMUIbl U KOHYCA.

30. ®opmyibl IIIOIIAN TOBEPXHOCTEHN IMIMHAPA U KoHyca. PopMyiibl 00beMa 11apa u
wiomaau chepsl. [loqodue Ten. OTHOIEHHS MI0MAAeH MTOBEPXHOCTEH U 00HEMOB MOIOOHBIX TEIL..

6.2 Ilpumepsnl 3a1aHNi JJISI KOHTPOJbHOH PadoThI

Bapuanr 1.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB MPUHAJIEKHUT YUCIIO 1—2?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
12a%p?

2. Cokparure 1podp —————.
KpaTuTe apo0b Tea5h0

o 2 a+2 6a—30
3. Haiigure 3HaueHne BhIpaxeHHs — + - npu a = 4,75.
a-2 a?-10a+25 a?-4
4. Kakosa o6mactp onpeneneans Gynkiwn f(x) = V1 — x2?

5. YKaxuTe NpoMexXyTOK yObIBaHUS GYHKINHU, U300pa)KEHHON Ha PUCYHKE.
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6. IIpoBeputs, sBnstercs mu GyHkmms f(x) = v/x — 1 4eTHOI MM HeYeTHOHA.
7. Bpruucnute 3Hau€HUE BBIPAXKEHUS i/Z -3 i/7 + 44/3

8. OcBoboauTeCh OT UPPALIMOHAILHOCTH B 3HAMEHATENE 1poou %.
at®b+abl®

9. Cokpature apo0b

10. Pemure ypaBHenue V4x2 —3x —1=x+1

11. Pemmte ypasuenue 0,23*72 = 0,0016

AN
12. HaiinuTe MHOECTBO PELICHU HEPaBEHCTBA (Z) : (5) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HA4YCHHE BhIpaXeHUs Vab ,ecniu b =5
15. Pemmte ypaBuenue (x +4) + (x + 6) = 35



16. [an tpeyromsauk ABC. Ilnockocts, mapamnensHas npsimoii AB, nmepecekaer ctopony AC B Touke M, a
cropony BC — B Touke K. KakoBa nnuna orpeska MK, ecnu Touka M — cepenuna ctoponst AC u AB = 12 cm?
17. Otpe3ok AB He mepecekaeT mI0CKOCTh o TOUukd A u B ymanenst ot 3Toi mmockoct Ha 9 cM u 13 cm. Uemy
PaBHO pacCTOSTHUE OT CePeNUHbBI oTpe3ka AB mo miockoctr o?

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

19. Hansl Bextopsl a(4;-1;5) u b(3;y;2). Ilpu KakoM 3HaYEHUH Y BBITIONHAETCS PABEHCTBO A+ b = 147

20. Tlpu mapamiensHOM niepenoce oopazom Touku A(-3;1;2) siensiercst Touka A1(5;-1;4). Haiiqure o6pas
touku B(-4;5;-7) nmpu 3TOM napajjieibHOM IepeHoCe.

Bapuanr 2.
1. KakoMy 13 JaHHBIX IPOMEXYTKOB IPUHAJIEAKHUT YUCIIO é?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p2

2. C ob——=—.
OKpaTuTe Apod — o ¢

. 2 a+2 6a—30
3. Haiinure 3Ha4YeHHE BBIpAKCHUS - + .

a?-10a+25 a?-4

npu a = 5,25.

4. KakoBa ob6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YKaxuTe NpOMEKyTKH BO3pacTaHUsl QyHKIMH, N300paKEHHON Ha PUCYHKE.
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6. IIposeputs, sBisieTcs u Gyukiwms f(x) = 757 UCTHOH MM HEYETHOH.

7. Bpluncnute 3Hau€HUE BBIPAXKEHUS i/\/f -3 Ei/S + 26

8. OcBoboauTech OT UPPANMOHAILHOCTH B 3HAMEHATEJE JPOOH 4%.
a%5+(ab)025

(ab)°'25+b°'5

9. Cokpature a1po0b

10. Pemmre ypasrenue Vx + 3'Yx — 10 = 0

11. Pemmte ypaBHenue 212 — 2% = 96

1\* [a\*
12. HaiimuTe MHOXKECTBO pelICHUI HEPaBEHCTBA (E) . (E) > 94

o 2
13. Haiinure 3nauenue seipaxenus 0,09

14. Yemy paBHO 3HAUYEHHE BBIPAKECHUS Vab ,eciub =7

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

16. Jlaun tpeyronpauk ABC. Ilnockocts, mapamienbHas npsamoit BC, mepecekaer cropony AB B Touke M, a
ctopony AC — B touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepenuna otpe3ka AB u DK = §
cMm?

17. Yepes xou1er orpeska DP u ero cepeauny A mpoBeAcHBI apajuIeIbHEIE MPSAMbIC, KOTOPHIE MTEPECEKaroT
HEKOTOPYIO TUIOCKOCTH 0 B Toukax Di, P1, A1 coorBetcTBeHHO. Haiimure mmHy oTpe3ka PP1, ecim otpesok
DP ne nepecekaet miaockocTs oo M1 DD =25 cM, AA1 =13 cm.

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

19. Mans! BexkTopsl a(4;-2;y) u b(5;Y;-3). IIpn kakoM 3HaYCHNH y BBIOJIHSCTCS PAaBEHCTBO @ * b = 87



20. ITpu mapamtenpHOM TepeHoce obpazom Touku A(-8;6;-3) susercs touka A1(3;-7;2). Haiimute

00pa3 touku B(-1;-9;6) nmpu 3TOM napajuieabHOM MepeHoce.

6.3 IIpumepnbl pa3HOYPOBHEBBIX 32/1a4 U 3a1aHU I
Bapuanrt 1
Yacrs 1
1. Haiimure Ay s Gynkuuu y = x2, ecm xo = 2,4x = 0,1.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkiuun Yy = f(x), onpenenenHoit Ha untepBaie (-9;8).
Onpenenute KOJIWYECTBO TOUCK C IIETOYMCICHHBIMHA 3HAYCHUSMHU a0CIIUCC HA 3TOM WHTEpBaie, B

KOTOPBIX Ipou3BoiHAs GyHKIMH f (X) MOIOKUTETBHA.
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3. Haiitn untepBan Bo3pactanus pyHkuuu y = x* — 2x2,
4. Haiinure Touky Makcumyma Qynkiuu y = f (x), ecnu uzBectHo, uto f'(x) = —x% + 6x

5. Haiinure HaumensbIiee u HauOoJbllIee U3 3HAYEHUH, KOTOPOE MPUHUMAET (QYHKIUS

y = 0,5x3 — 9x% + 48x na orpeske [0; 9].
. _ 1
6. Haiigute nepBooOpasuyto ¢pyakuuu f(x) = D
dx

7. Berumciure uHTErpa | °
' P 1 V2x-1
8. Ha xaxom pucyHke n300pakeHO ceueHue Kyoa miockocThio PRT?
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9. JIByrpaHHBIii yroi, 00pa3oBaHHbII MOTYIIOCKOCTAMU o U B, paBeH 90°. Touka A ynaneHa ot rpaHei
JIBYTPAHHOTO yTJia Ha 8 cM u 6 cM. Haitaute paccTosiHue OT TOUKHA A 710 pedpa IBYTpPaHHOTO yTJIa.

10. Pemmte ypasrenue 2x* — 5x2 + 2 = 0.
¢y C_72) Ps

11. HaiiiuTe 3HaYeHNE BBIPAKEHUS (— — 5
10 5/ at
Yacrs 2
12. HaiinuTe miomaas GUrypsl, orpaHMueHHON rpadukaMu QyHKUUN y = 2x, y = x — 2, x = 4.
x?-1

13. Haiitu ' (1), ecnu f(x) = =i
14. Haiigute muiomaap NOJHON MOBEPXHOCTH ITPABWIIBHOM TPEYrOJbHON MPU3MBI, €CJIM U3BECTHO, YTO
06okoBOE pedpo B 8 pa3 OoJIbIIE CTOPOHBI OCHOBAHMS, @ CYMMa JITUH Bcex péodep paBHa 30.
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15. HaiinuTe ruomans pomoa, JeKaliero B OCHOBaHHH TUPAaMUJIbI, €CIIH BBICOTa MUPAMUIbI 9 ¢M, OJTMH
u3 yrioB pom6a 30°. bokoBbie rpaHn 00Pa3yIOT C TUIOCKOCThEO OCHOBAHHMS YTOJl, paBHBIN 60°.

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

17. Pemmte ypasuenue 3*+2 + 3% = 10.

18. Ympocrute Belpaxkenue tgZa — sin‘a — tgla sin’a

Yacts 3.

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

20. PaBHOOEIpEHHBII TPEYrONbHHUK, OOKOBAsi CTOPOHA KOTOPOTO PaBHA D, a yroi mpu OCHOBaHUY PaBeH
[, Bpaiaercst BOKpYT npsIMOii, coiepakaiiliell ero ocHoBanue. Haliiure miomaas NoBEpXHOCTH Tella
BpALCHHUS.

BapuanT 2
Yacrs 1
1. Haiinure Ay miia yHKUuu y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢ynkiuun Yy = f(x), onpeneneHHoil Ha wuHTepBaie (-9;8).
Omnpeznenute KOJIWYECTBO TOUEK C IETOYMCICHHBIMHA 3HAaYCHUSMHU aOCIFCC Ha 9TOM HWHTEpBaie, B
KOTOPBIX Ipou3BotHAs QyHKIMH f (X) OTpUIaTeIbHA.
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3. Haiitu untepsan yosiBanus Gynkuun y = x* — 2x2.
4. Haiinure Touky MunuMyma Gyskiuu y = f(x), ecnu uzsectno, uto f'(x) = —x2 + 6x.
5. HaiiauTe HanMeHblliee 1 HANOOIbIIICE M3 3HAUCHUI, KOTOPOE MPUHUMAET (HYHKIIUS

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 yroi, 00pa3oBaHHBIN MOTYIUIOCKOCTAMU o U B, paBeH 90°. Touka A ynaieHa oT rpaHei
JIBYTpaHHOTO yriia Ha 9 cm u 3 cm. Haiiaute paccTosiHue OT TOYKHA A 710 pedpa IBYTpPaHHOTO yTJIa.



10.
11.

12.

13.
14.

15.

16.
17.

18.

19.
20.

Pemute ypaBHenne 3x* — 5x% + 2 = 0.

o c8  ci\ 7pg
Haitgure 3Hauenue Bolpaxkenus (— — =) —>

10 5/ A%’
Yacts 2
Haiinute nmnomans Gurypsl, orpaHudeHHON rpagukamMu Gpyukumii y = 4x,y = x — 3, x = 3.
o / _ x%-1
Haiitu f'(2), ecnm f(x) = el

HaI>'I,I[I/ITe iomanab ITOJTHOM IIOBEPXHOCTHU HpaBHHBHOfI Tpeyroanoﬁ IIPU3MBEI, €CJIN U3BECTHO, YTO

0okoBO€E pedpo B 5 pa3 Oosbllle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH BceX pEdep paBHa 42.
C

A,

B,

Haiinure miomans pom0a, iexaliiero B OCHOBaHUHM UPaMU/Ibl, €CJIM BbICOTA MUpaMubl 12 cM, 01UH
u3 yrioB pom0Oa 30°. bokoBbie rpanu 00pa3yroT C MIOCKOCThIO OCHOBAHUS YroJl, paBHBIN 60°.
Pemite HepaBenctBo V12x — 27 > x — 9.

Pemute ypaBnenue 412 4+ 4% = 10.

sinSin a 1+4coscos a
YpocTture BelpaxxeHue —
1+4coscos a sinsina
Yacte 3

Pemte HepaBeHCTBO |x2 — 6x — 1| > 6.
PaBHOOEIpeHHBIN TPEYTOJIBHUK C OCHOBAaHMEM & W YIJIOM O MPU BEpIIMHE BpallaeTcsl BOKPYT
MPSMO, coJiepkaniel ero ocHoBanue. Hailaure miomanb NOBEPXHOCTH Tejla BpalleHUS.



